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(enepanbHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIACHHE
BBICIIET0 00pa30BaHUs
«HAIIMOHAJIbHBIA UCCJIEJJOBATEJbCKHUI
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YpoBeHb 00pa3oBaHUs MarucTparypa

Otnenenue reojaoruu

Ilepuon BeiTIOTHEHUS Becennuii cemectp 2017/2018 yuebnoro roma

dopma npecTaBieHus: padoThI:

‘ Marucrepckas ruccepTauus

KAJIEHJAPHBIA PEUTUHI -ILJIAH
BbINIOJIHEHH S BBIIYCKHOM KBAJTH(PUKANMOHHOH PadoThI

‘ CpoK cl1auyl CTYIGHTOM BBITIOJIHEHHOUM pabOoThI: ‘ 30.05.2018
MaxkcuMabHbII
conrpoa P ——t 6aan paszena
(moayist)

30.02.2018 | Jlumepamypusiii 0630p 10
30.03.2018 | Obwas xapaxmepucmuxa meppumopuu Ucc1ed008aHuil 10
15.04.2018 | Mamepuanst u Mmemoowl ucciedosanuii 10

Pacnpedenenuss paduonyxkiudos 6 epamnyiomempudeckux Qpaxyusix nous
30.04.2018 10

naouiaoku « Onvimnoe noney CHUIT
15.05.2018 | Coyuanvraa omeemcmeeHHocms 10
1505.2018 DUHAHCOBbIT MEHEONCMEHM, PecyPCOIPheKmusHocms u 10

pecypcochepedcenue
CocraBul IpenoiaBaTelib:

J0KHOCTH (2% (0] YueHnas cTeneHnsn, 3BaHne Hoanuck JlaTa
OKTOp I'€0JI0I'0-
PuxBanos Jleonun a1 P
[Tpodeccop MUHEPATIOTUYECKUX
IlerpoBuu
HayK
COI'TACOBAHO:
PykoBoautens OOIT DdPUO Yuyenas crenenb, 3BaHHe Hoanucnh JlaTa
bapanosckas IOKTOP
npodeccop Haranbs OMOJIOTHYECKUX
BrnagumuposHa HAyK, JOLIEHT




MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
(benepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE yUPEkKACHUE
BBICIIET0 00pa30BaHUs
«HAIIMOHAJIbHBIA UCCJIEJJOBATEJbCKHUI
TOMCKHWI MOJUTEXHUYECKHI YHUBEPCUTET»

WHxeHepHas 1IKoJIa IPUPOIHBIX PECypCOB
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YTBEPXAIO:
PykoBoautens OOIL
bapanosckas H.B.
(IMonmuces)  (Hara) (®.1.0.)
3AJJAHUE
HA BBINOJIHEHNE BbINYCKHON KBAJIN(PUKAIMOHHONH padoThI
B dopwme:
Marucrepckoil 1ucceprannu
Crygnenry:
'pynna ouo
2I'M61 CarueBy Jlaynery Mypartyibl

Tema paboThI:

Pacnpenenenne HCKyCCTBEHHBIX PaMOHYKIIUAOB IO TPAHYJIOMETPHUECKUM (PpaKIUsAM ITOYB Ha
teppuTopuu CeMUNaJaTUHCKOIO OJIUTOHA

YTBepKIeHa TPUKA30M TUPEKTOpa (1aTa, HOMEP) \ 21.03.2018, Ne1980/c
| CpoK cllauu CTY/IGHTOM BBIIIOIHEHHO#H PaGoTHL: ‘ 30.05.2018
TEXHUYECKOE 3AJIAHHUE:
Hcxoanbie 1anHbIe K padoTe JlutepaTypHble U (QOHIOBBIE MaTEpUasbl, PE3YJIbTATHI
COOCTBEHHBIX UCCIeI0BaHuN (1po6sI MIOYBHI,

OoTOOpaHHBIE Ha TeppUTOpUM TUIOMAAKK «OMBITHOE
nosne» CeMUnanaTUHCKOTO UCIIBITATEIbHOTO MOJIUTOHA.

ITepedens mopekaImmx 1. JlurtepaTypHsblii 0630p
HCC/IeI0BAHMIO, TPOoeKTHPOBaHUIO | 2. OOIIas XapakTepuCTHKA TEPPUTOPUH HCCIICIOBAHUI
U pa3padoTKe BOIIPOCOB 3. Marepuainsl U METOJIbI UCCIIEOBAHUM

4. Pacnpenenenus PaAMOHYKIUIOB B

IpaHyJIOMETPUYECKUX (PpakiusaX MOYB IUIOIIAAKH
«OmnbrTHOE TIoNe» CUII

5. ConuanpHasi OTBETCTBEHHOCTh

6. DOuUHAHCOBBI MEHEIKMEHT, pPecypcodPPEeKTHBHOCTD
U pecypcocOepexeHue

KoHCyJbTaHTHI 10 pa3iesiaM BbINYCKHONH KBAJTH(UKANMOHHON padoThl

Pa3nen KoncyabTant
DUHAHCOBBIA MEHEIKMEHT,
pecypcoddHEeKTUBHOCTH U Makamea FOmus CepreeBna
pecypcocOepexeHne
CouuanbHas OTBETCTBEHHOCTh Ab6pamenko Hukura CepreeBuu
Pa3znen Ha MHOCTPAHHOM SI3BIKE Martseenko Mprnna AnekceeBHa

HasBanus pa3aeioB, KOTOPbIC€ MOJKHBI ObITh HANHCAHbLI HA PYCCKOM H HMHOCTPAHHOM
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A3bIKAX:

Character and level of contamination with radionuclides at the "Experimental field" site of the

Semipalatinsk test site

JlaTa BbIIa4u 32JaHUA HA BbINOJHEHHE BbINYCKHON KBAJIN(PUKAIUOHHOMI

. 22.03.2018
paﬁoTbl Mo JINHEUHOMY rpa(l)mcy
3aua}me BbIJ1IAJ1 PYKOBOAUTE/Ib:
Jo1KHOCTH DPUO0 Y4enasi cTeneHb, 3BaHNe Hoanuch JlaTa
OKTOpP I'€0JIOTO-
PuxBanos Jleonun A p
HpO(bGCCOp MHUHEPAITOTUYCCKUX
[TerpoBuu
HayK
3aua}me NPUHAJT K HCIOJHCHUIO CTYACHT:
I'pynna DPUO Hoanuch Jarta
2I'M61 Carues Jlayner Mypartyiibl




3AJJAHUE JIJISI PA3JIEJIA

«COUAJBHASA OTBETCTBEHHOCTbD ITPU NCCJIEJOBAHUU
PACHHPEJAEJEHUE UCKYCCTBEHHBIX PAJIMOHYKJIN/JO0OB I1O
I'PAHYJIOMETPUYECKHUM ®PAKIIUAM I1OYB»

CTyneHry:
'pynna DUO
2I'M61 CatueBy [aynery Mypatyiibl
Ilxomna [IpupoHBIX pecypcoB | Oraenenne mxosnt (HOLL) ["'eonorun
YpoBenn OKoJiorus u
MaFI/ICTpaTypa HanpasJ/ienune/cnenquaabHOCTh
obpasoanust MPUPOIOIOJIb30BAHUE

Hcxoanblie 1aHHbIe K pa3aeny «CounajabHasi 0TBETCTBEHHOCTb .

1. XapakTepucTuka 00beKTa
HcclieIoBaHus (BEIIECTBO,
MaTepua, mprudop, airoOpuTM,
METOAMKa, paboyast 30Ha) U
00J1aCTH €ro NPUMEHEHHUS

OOBeKT Hccae10BaHus — MOYBBI IUIOMAAKU «ONBITHOE TOJIe», a
TaKkKe JTaHHBbIE, HOJIyYEHHbIE npu KOMILJIEKCe
CIEKTPOMETPUYECKHUX U PAJUOXMMHUYECKUX aHaNn30B. Paboune
MecTa  pacmojio)keHbl B Jjaboparopusx  Mucrturyra
paavalMOHHON 0e30macHOCTH u 9KOJIOTHUH, yiL.
Kpacnoapmeiickas 2, r. KypuatoB u ayautropun Ne 541 Ha
nsaroM staxe 3qanus 20 kopmyc TIIY, Jlenuna 2/5, r. Tomck,
HUMEIOT €CTECTBEHHOE M UCKYCCTBEHHOE OCBEIIICHHUE.

PaboTbl poBOAATCS B JBa 3Tana: Ja00paTOpHbIM (IOArOTOBKA
npo0 uIs JambHEWIIero aHain3a) ¥ KaMepalbHBIN (aHAIN3 U
CUCTEMAaTU3ALHS JAaHHBIX 1a00paTOPHO-aHATUTUYECKUX
HCCTIeOBaHUN).

B xone HacToOAImMX MCCIEAOBAHUN U3Y4YaeTCsl PACIpENEICHUE
HCKYCCTBEHHBIX PAaJUOHYKJIHIOB IO TPaHyJIOMETPHUYECKUM
(GpakuMsaM MouB, JUIsl OLIEHKU HUX HepepachpesesieHue 3a CUeT
BEPTUKAIBHONW M TOPU30HTAIBHON MUTPALIAH.

IlepeyeHsb BONPOCOB, MO/IJIEKANMX HCCIET0BAHNIO, MPOEKTHPOBAHMIO M Pa3padoTKe:

1. IlponsBoacTBeHHAA
0€301MacHOCTh

1.1. AHanm3 BBISIBIIEHHBIX
BpEAHBIX (PAaKTOPOB MpHU
pa3paboTKe U IKCIUTyaTaliu
MIPOEKTUPYEMOTO PEIICHUS

1. OTkOHEHNe napamMeTpoB KIMMaTa Ha OTKPHITOM BO3/YXE.
2. OTKJIOHEHHE TapaMeTPOB MUKPOKIMMATA B IOMELICHUH.
3. HepocraTouHast ocBemeHHOCTh paboyeii 30HBI.

4. CreneHb HEPBHO-3MOLIMOHAIBHOTO HAMIPSKEHHSL.

5. [loBbIlIEHHBIN YPOBEHB IIyMa

1.2. AHann3 BEISBJICHHBIX
OTacHbIX (PAaKTOPOB MpHU
pa3paboTKe U IKCITyaTaluu
MIPOEKTUPYEMOTO PEIICHUS

DnexTpobe30nacHOCTh. VCTOUHUKH: 3IEKTPOOOOpYIOBaHUE U
AIEKTPOTPUOOPHI (TIK). Cpenctsa 3aIUTHI:
3JEKTPOU30IUPYIOUIUE IPOBOJA, 3a3€MIICHUE U 3aHYJICHUE.
OmnacHble (pakTOPHI MPOU3BOJACTBEHHON CPEABI: MIEKTPHUESCKUI
TOK.




2. JKoJ0ornYecKas
0e30macHOCTEL

JlaGopaTopHble aHANU3BI ISl MPOO TOYBBI Pa3HOW CTENEHU
PAAOAKTUBHOI'O 3arpA3HCHUS MMPOBOAUJIICA C UCIIOJIB30BAHUCM
pa3HbIX MHCTPYMEHTOB, MpHUCHOCOONeHUuN U JabopaTopHOit
nocynsl B OTAENE  paJuallMOHHOW  MCCIEJOBAaHUU U
BOCCTaHOBJICHUH KOCHCTEM Ha  Oase HUucturyra
paauannonHoi Oe3zomacHoctu U 3konoruu HAL[ PK. Tlocre
KXo mpoObl MPOBOAMJICS JE€3aKTHUBALUS HHCTPYMEHTOB,
npucrnocobnaeHuit u 1abopaTopHoit mocysl. [locne npoBeaeHUs
BCEX HEOOXOAMMBIX JaOOPATOPHBIX AHAIM30B M IOJYYEHUS
MIPOTOKOJIOB M3MEPEHHN TMpPO0 TNPUHUMANCS pEIIeHHuEe O
nanpHeleM obpaimeHuu ¢ npodamu. B Hamem ciywae, BO
Bcex 20 mpobax aKTUBHOCTH PAIMOHYKIUAOB OKa3aJioCh B
npejesaax HOpMaTUBHBIX ypoBHEH. B cBsA3M ¢ 3TUM, Bce MpoOsI
pa3MecTUINCh Ha BPEMEHHOE XpaHEHHUE C LIENbI0 JaJbHEUIIEeTo
WX YTHIA3AIHUH

3. besomacHoOCTL B
Ype3BbIYAHHBIX CUTyalUsIX:

Bosmoxnsie UC — noxxap B 3qanuu. [IpuunHbl: HecoOIt0AeHNE
IIpaBuUJI 10%apo0e30MacHOCTH. [Tpodpunakruueckue
MEPOIPUATHSL: yueOHbIe dBaKyaluu. CpencrBa
MIO’KapOTYILIEHUsI NPUMEHSAIOTCS B 3aBUCHUMOCTH OT BHUJA
HUCTOYHUKA TmoXxapa (mopomkoBble U kuakue).Hamuune
KOHCTPYKTUBHBIX U  OOBEMHO-IUIAHUPOBOYHBIX  PpEIICHUH,
MPEMATCTBYIOMIMX — PACIpPOCTPAHEHUIO OMACHBIX  (aKTOPOB
Io’kapa I10 MOMEIICHHUIO; OIPAaHUYECHHS [T0KAPHOU OIACHOCTH
CTPOMUTENBHBIX MaTEPUaIOB, UCIOJIb3YEMBIX B MOBEPXHOCTHBIX
CJIOSIX KOHCTPYKLIMU 3/1aHUs, B TOM YHCJIE KPOBENb, OTAEIOK U
0o0nMIoBOK (hacamoB, MOMEHICHWH © TyTeH HBaKyalluu;
HaJIW4ue MEPBUYHBIX, B TOM YHCIE aBTOMAaTUYECKUX H
MPUBO3HBIX CPEICTB IOKAPOTYILEHUS; CUTHAIU3ALUS U
OIIOBELIEHHE O MOXKape.

ABapI/IH Ha paananMOHHO-OIIAaCHOM 00BEKTE. HCHOJIb30BaHUE
KOJUICKTUBHBIX W WHAWBHUIYAJIbHBIX CPEJCTB 3alUTHI, COOJIIOJICHUE
peKXruMa MOBCACHUA Ha Bapa)KéHHOﬁ paaAnOaKTUBHBIMH BEIICCTBAMU
TCPPUTOPUH, 3alluTy MNPpOAYKTOB nuTaHusA n BOJIbI oT
PaaAOAKTHBHOI'O 3apaKC€HUA, MCIIOJIb30BAHNEC MCIUIMHCKUX CPEICTB
WHJIUBHIYyAJIbHOM  3aIUTHI, OIPENEICHUE YPOBHEH 3apa)KeHUs
TEPPUTOPUH, TO3UMETPUUECKUN KOHTPOJb U AKCIEPTU3Y 3aparKeHUs
PaaOaAKTUBHBIMHA BEIIECCTBAMU NPOAYKTOB NUTAHUA U BOABI

4. IIpaBoBble U
OpraHu3alnoOHHbIE BONPOCHI
o0ecrmeyeHus 0e30MaCHOCTH:

OpraHu3alvoOHHbIE MEpOIPHUATUS NPH KOMIIOHOBKE paboueit
30HbI MPOBOJATCS B COOTBETCTBUU C IIJIAHOM IIPOBEACHUS
9TANoB MCCIIENOBATENbCKOM paboThl, ¢ y4eToM TpeOOoBaHUI U
CTaHJAPTOB K OPraHMU3aluu pabodero Mecra.

‘ JlaTta BbI1auM 3a1aHMA /i1 pa3/ena 1o JuHelHoMY rpadguky ‘ 22.03.2018

|

3aganue BbIAAJ KOHCYJBbTAHT:

JokHOCTH

[01% (0] Yuenas creneHb, Toanuck Jlara
3BaHHe

ACCHCTEHT AOGpamMeHKo

Hukura Cepreesnu

33}13HI/IC NPUHAJT K HCIOJHCHUI0 CTYAECHT:

I'pynna

DdPUO Hoanucn Jlata

2I'M61 Carues Jlayner Mypartyiibl




3AJJAHUE JIJISI PA3JIEJIA

«®AHAHCOBBI MEHEJI)KMEHT, PECYPCO3®®EKTUBHOCTH 1

PECYPCOCBEPEXKXEHUE»

Crygnenry:

I'pynna PUuo

2I'M61 CarueBy Jlaynery Mypartyiisl
lIxoaa [TpupoaHbIX pecypcoB Otaenenne mxoJnl (HOILL) Teonoruu
Yposenp Hanpagyienue/cneunanbHocTh | DrofOrud U
obpasoBanust Maructparypa

IIPUPOAOITI0JIB30BaHNEC

Hcxonnbie 1anHble K pa3aenay « DHHAHCOBBIA MEHEIKMEHT, pecypcodPPeKTUBHOCTDH U
pecypcochepekeHue»:

1. Hopmbl 1 HOpMATHBBI PACXOI0BaHUS

HopMmbl pacxonma wmatepuanoB, TapuQHbie
CTaBKHM 3apabOTHOH IUIaThl pabOYHMX, HOPMBI

CTaBKH HAJIOI'OB, OTUYHMCIICHUM

pecypcos
aMOPTHU3ALMOHHBIX  OTYMCICHUH, HOPMBI
BPEMEHH Ha BBINIOJIHEHUE OIepaluid, HOPMBI
pacxojia MaTepUaJIOB, UHCTPYMEHTA U JIp.
2. Vcnonp3zyemas cucreMa HajuorooOiaoxenus, | OTYUCIEHUsI 1O CTPaxoBBIM BHIIIATaM B

cootBercTBuM ¢ Hanorosemm kogekcom PK, a
taxke Tpynosem kogexkcoMm PK.

IlepeyeHnb BONPOCOB, MO/IJIEKANMX HCCTETOBAHNIO, TPOEKTHPOBAHMUIO M Pa3padoTKe:

1. [lnanupoBaHME HAYYHOI'O UCCIIEOBAHUS

CtpykTypa paboT B pamMKax Hay4HOTO
uccienosanus. OnpeaeaeHue TPyI0EMKOCTH
BBITIOJTHEHUS paboT

2. ®opmupoBaHue OI0KETa HAYIHOTO

Pacuér 3atpar BpemeHM M Tpyaa IO BUAAM

UCCIIEI0OBaHMS pabot
Hopwmsl pacxona maTepuaion
OOuMii pacyeT CMETHOM CTOUMOCTH
‘ JlaTta BbIIauM 3aJaHMA /Il pa3/ena 1o JuHelHoMY rpaduky ‘ 22.03.2018

3agaHue BbI1aJ KOHCYJIbTAHT:

JloJzKHOCTh [025(0] YueHnasi cTeneHb, 3BaHNe Hoanuch Jara
Makamea FOmms
ACCUCTCHT
CepreeBHa
3a11a1me NMPUHHAJT K HCITIOJTHEHUIO CTYACHT:
I'pynna ®UO Hoamucs Jara
2I'M61 Carues Jlayner MypaTtyiibl




PEDEPAT

Broimycknas kBanupukannonHas pabota Bkmowaer 117 crpanum, 15
pucynkoB, 30 Tabmuil, 85 ucrounuka, 1 NpuIoKeHUsI.

KiroueBble ciioBa: paaMOakTHBHOE 3arpsi3HeHHe, (CeMHITaTaTUHCKUMA
UCIIBITATeNIbHBIA  TOJIUTOH, Tuiomagka «OMbITHOE TI0JIe», MCKYCCTBEHHbIE
PaIVOHYKIIUIBI, pacipeielieHue, ouBa, FpaHyJIoMeTpUuYecKre Ppakiuu.

OObeKTOM HCCleIOBaHMS ABIAIOTCS IUomaaka «OMbITHOE TMojie» —
TEPPUTOPHS MPOBEJACHUSI UCIIBITAHUNA B BO3JAYIIHBIE U HAa3€MHBIE CPE/Ibl, a TAKXKe
TUAPOSAEPHBIX U TUAPOANHAMUYECKUX IKCIEPUMEHTOB.

Llens paboOThl — M3y4YeHHE OCOOEHHOCTEHW paclpeiesieHus] UCKYCCTBEHHBIX
PaAMOHYKJIUJIOB TIO0 TPaHYJIOMETPUYECKUM (GpPAaKIUsAIM TOYB SIHUIEHTPATIbHbBIX
Y4aCTKOB TUIO[aAKU «ONBITHOE MOJIE.

B npomecce wuccinenoBaHus NPOBOAWINCH: OTOOp MpoO TMOYBBL B
SIULEHTPAIBHBIX Yy4YacTKax IUIOMAIKu «OMNBITHOE TOJE», HUX JalbHEHInas
npoOOMNOJAroTOBKa Ha omnpeneneHue (U3MKO-XUMHYECKMX CBOWCTB TOYB U
yIEIBbHON AKTUBHOCTHU PaAVOHYKIIUIOB KK JI0U BBIJICJICHHON
IPaHyJIOMETPUYECKON (PpaklMKM MOYB, CTaTUCTHYECKass 0OpabOTKa MOJYy4YEHHBIX
pE3yJIBTATOB.

B pesynbrare uccClenoBaHMsS ~— ONpelEeleHa  YAEIbHAas  aKTUBHOCThb
paguoHyKIHmoB > 2Py, *Am, **'Cs u *Sr B rpanymomerprueckux dpaKiHsx
IIOYB, OLIEHEHA paJHO’KOJIOrHYecKass OOCTAaHOBKAa HAa TEPPUTOPUM IUIOIIAIKU
«OrnpITHOE TI0J1e» CeMHITaIaTHHCKOTO UCIbITaTeIbHOro mojurona (CHUIT).

OcHOBHBIE KOHCTPYKTHUBHBIE, TEXHOJIOTUYECKHE u TEXHUKO-
HKCILTYyaTAllMOHHBIE XaPAKTEPUCTUKU: HET

CreneHb BHEIpEHUS: JOKIAAbl Ha 3-X MEXAYHAPOJIHBIX HAyYHBIX
CTyICHYECKMX U MOJIOAEKHBIX KoH(MepeHuusax (r.Tomck, HoBocubupck, Cemeit).
OO111ee KOJIMYECTBO HAYYHBIX MyOIHUKaIuii 2.

O6nacTe NMPUMEHEHUS: Pe3yJbTaThl pabOThl MOTYT OBITh HCIIOJb30BaHBI B
HKOJIOTUYECKUX CIyK0axX [UIsi OLEHKH pPaJuOd3KOJOTHYECKOW CUTyallud Ha

Tepputopun miomaaku «OnsiTHOE Ttoey» CHUIL.



OkoHomuueckas 3((HEeKTUBHOCTH/3HAYUMOCTD PaOOTHI: 3HAYMMOCTh PabOTHI
3aKJIIOYAETCS. B  BBISIBICHUM MOBBIIMICHHBIX AaKTHUBHOCTEH MCKYCCTBEHHBIX
PaIMOHYKJIMIOB M OILICHKE YPOBHEH MX BJIMSHUS Ha HAaceJeHHE, MPOKUBAIOIIEE B
30H¢  BiousgHUS ~ CeMMIIaJaTMHCKOTO  HCHBITATENbHOTO  TOJUTOHA |
OCYIIECTBIISIONIEE 3/1€Ch XO3SIHCTBEHHYIO NESTEIbHOCTb.

B Oyaymem 1utaHupyeTcss MPOJODKUTh HM3Y4YEHHE — paclpe/eeHus
UCKYCCTBEHHBIX PAIHOHYKIHIOB MO TPAaHYJIOMETPUYECKUM (pakiusiM MOYB Ha

npyrux miomaakax CUIL.



BYPC
M3/
CHuUIl
GPS
Ccus3
POO
cM, cM®
MKM
MI/JT

Kt
bk, bx/kr, bx/n

IJI.
Cs
Pu
Sr
Am

OBO3HAYEHUSA U COKPALLIEHU A

Bocmouno-Ypanvckui crneo

Mownocmov 5Kcno3uyiOHHOU 0030l
CemunanamuHncKuil UCnvlmamesibHblll NOJUSOH
I nobanvras cucmema nO3UYUOHUPOBAHUSL
cpedcmea UHOUBUOYALbHOU 3AUUMbL
Paouayuonuno-onacuvie o6vexmeol
canmumemp, KyouuecKui caHmumemp
MUKDOMEMD

MUTTUSPAMM HA TUMP

KUi0moHHA

bexkepeneti, bexkepeneti na kunoepamm, bexkepeneti Ha

aump
naowaoxa
Le3uu
Inymonuu
Cmponyuul
Amepuyuu
anvgha
bema

camma
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BBenenue

AKTYaJIbHOCTb. OmnbIT M3y4ECHUS PaIMOAKTUBHO-3arPSI3HEHHBIX
TEPPUTOPHUI OMyONMKOBAaH B MHPOBOM JUTEpaType, B TOM 4YHCIE, H B
pycckosizpiuHOM m3ganuu [1, 2, 3, 4]. JleTaJbHO HU3YYAJIHWCh W MPOJOTIKAIOT
U3y4yaThb ClIeIbl PAaJMOAaKTUBHOIO 3arpsi3HEHUs Ha BocTouHO-YpanbCkoM ciene
(BYPC), Ha pagmoakTUBHO-3arpsi3HEHHOM TeppuTtopur OT YepHOOBUIHCKOM
aBapuu (Ykpauna, Poccus, bemapycw). Ilpomomkarorcs HaOIIOIEHHS B OSTHUX
pEerMoHaxX 3a MUrpPalMEd HCKYCCTBEHHBIX PAJUOHYKIHIOB B  Pa3IUYHBIX
KOMIIOHEHTaxX OKpyXarwuen cpensl. Ho Ha 3TUX TeppUTOpUSX 3arpsa3HEHUE
MPOUCXOAUIIO TOJIBKO BO3JYIIHBIM MYTEM, TO €CTh MPOUCXOJWIO BBINAJICHUE U3
paguoakTUBHBIX oOmakoB. Ha Ttepputopun ObiBimiero CeMHUIIaTIaTHHCKOTO
ucneiTatenbHoro nonurona (CUII) mpu mpoBeneHWM Ha3eMHBIX U TOJ3EMHBIX
SJICPHBIX B3pPBIBOB MPUPOJHBIA KOMIIOHEHT, KaK I0YBa, HaXOAWINCh B HX
SIULEHTPAX U UCTIBITHIBAIA KPOME MOHU3UPYIOLIETO U3IYUYEHHUS], YIAPHYIO BOJIHY,
BBICOKOE JIaBJICHUE U BBICOKYIO TeMmIieparypy. OTH (akTopbl B COBOKYITHOCTH
MOTJIM BHECTHM M3MEHEHHS B €CTECTBEHHOE COCTOSHHUE TOYB, UYTO MPEACTABISCT
WHTEpEC JIJIsl HAyYHOTO COOOIIEeCTRA.

ITocne 3akperrmss CHUII B 1989 1. Ha ero TeppuTOpHM HMHTEHCUBHO
pa3BUBAETCS XO3AWCTBEHHAs JCSATENBHOCTh — pa3paboTKa MECTOPOXKIACHUM,
npoxnanka JwmHui JIOII, kpyrmoroauussli BbIac ckoTa. bonee riay0okoe
M3yUYEHHUE BO3JCHCTBUSI AJIEPHBIX B3PHIBOB HA TMOYBHI JACT HOBYIO MH(OpMAIIHIO,
YTO TIO3BOJIUT YBEJIMYUTH O€30MaCHOCTh, KaK JIIOJIEH, padoTaronmx Ha J00bIue
MOJIE3HBIX MCKOIMAEMbIX WJIM Ha CEIBCKOXO3SMCTBEHHBIX YTOJIbSX HAa TEPPUTOPUU
MOJINTOHA, TaK M MOTPeOUTENeH ATON MPOTYKIIUH.

B cBsi3u ¢ BhIlIeCKa3aHHBIM BUHO, YTO PEIICHUE MPOOJIEM PEKYIbTUBAINH
MOYB, MOJIBEPTIINXCS BO3ICUCTBUIO SJICPHBIX UCTIBITAHHUM, OYEHb BAXKHO, TPEOYIOT
yrayOJeHHOTO W3yYeHUS W OCO3HAHUS, TaK KaK WMEHHO TIOYBHI SIBJISFOTCS
OCHOBHBIM 3JIEMEHTOM OHOC(hEpHhI, TJIABHBIM JIETI0 BCEX TOKCHUYHBIX JIEMEHTOB B
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MPUPOTHON Cpeiec M OJHOBPEMEHHO OCHOBHBIM HCTOYHHUKOM, OOECTICUMBAIOIITUM
MUILIEBOM OaJlaHC PacTEHUM, )KUBOTHBIX M 4ejoBeKa. TOJIbKO OYEHb TIIATEIbHBIN
aHaJau3 CBSI3M PACOPEACNICHUS PaJUOHYKIUIOB II0 TIPaHyJIOMETPUUYECKUM
dbpakuusM ¢ 0COOCHHOCTSMH CBOWCTB TIOYB IO3BOJUT HAWTH PAlMOHATBHBIA U
7¢h(HEKTUBHBIN METOJ UX peadWIMTAINM, TaK KaK 3TO MO3BOJSET OLEHUTH BKJIAJ
MOYBEHHOTO TIOKPOBA B 3arps3HEHHE BO3AYIIHOTO OacceliHa MpU BETPOBOM
NoAbEME MbUIM M MPOTHO3UPOBAThH JIOKAIBHOE BTOPUYHOE IEepepacipesieicHue
PaIOHYKIIMIOB 3a CUET BEPTUKAIIBHOW U TOPU30HTAJIbHON MUTPALUU.

HecmoTpss Ha cnaOyi0 HM3y4EHHOCTh 3TOrO0 pailOHa, YTO CBSI3aHO C
HEJIOCTYITHOCTBIO ATON TEPPUTOPHUU JJIsI UCCIIEIOBATENCH B MEPUOJ ACATEILHOCTH
CHUII (Gonee 40 net), MOYBBI OMPEACICHBI KaK CBETIO-KAIITAHOBBIE MO/ MOJIBIHHO-
JIEPHOBUHHO-3JIAKOBON PaCTUTEIBLHOCTHIO.

Pe3ynbraThl MepBUYHOTO OOCIEIOBAaHUS TOYB IMOKA3bIBAIOT: M3MEHECHHE
CTPYKTYpbI MOYBEHHOTO MOKPOBA [5], BEI3BAHHOE TEXHOTCHHOW AESATEIbHOCTHIO;
HapylIeHUe, 3aKOHOMEPHOTO Uil JTOr0  TUMA, I[I0OYB  pachpeieicHus
IPaHyJIOMETPUYECKUX YaCTHI[ MO MPOUIIO; IMOSBICHWE WHOPOJIHBIX YaCTHUI[ —
IIJ1aKa, Meria; yMEeHBIICHUE coepkanus rymyca Ha 1-2% [6].

[Ipn paanMoOakKTUBHOM 3arpsi3HEHWM MOBEPXHOCTH IOYB IMPOHUKHOBEHHUE
TEXHOTEHHBIX PAINOHYKIHIOB H, IPEKIE BCEro, - ~*’Pu 0TMEYaeTCs 10 [IyOUHbI
30 cM B komdecTBax Oonee 1TeIc. BK/KT, 9TO HE BCerga MOKHO OOBSICHUTH TOJIBKO
AHTPOIIOTCHHBIM HapylIeHHeM. TakuMm 00pa3oM, TOJbKO TINATEIbHBIN U
WHCTPYMEHTAJIbHBIA TOAXO0JI K HW3YYCHHIO JaHHOTO BOIpPOCa, MOXKET JaTh
JIOTIOJIHUTENIBHYIO HH(POpMAITHUIO.

Hean padoThl: n3ydeHne 0COOCHHOCTEH paclpeseieHns] NCKYCCTBEHHBIX
PaIMOHYKIIUIOB IO TPaHYJIOMETPUUECKUM (pakiUsIM TIOYB DIULEHTPATBHBIX
YYaCTKOB MIIOMAIKH «OMBITHOE MOJEY.

B 3apaum uccienoBanus BXOIUIIO:

1. TlpoBenenue nuTepaTypHOTro 0030pa O pacnpeaeneHue paIuoHyKIuI0B B

Imo4yBax B 3aBUCHUMOCTH OT HUX CBOfICTB;
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2. V3ydeHne xapakTepa pacipeeleHns pagdoHyKIHmZoB - - Pu, *'Am,
B7Cs u °Sr B rpanymoMeTpruecKuX QAKX MOUB IOMAAKH «OMbITHOE
noste» CUII,

3. BolsiBneHHe 3aKOHOMEPHOCTEM  pacmpeaeNeHHe PaJuOHYKIUIOB IO
IpaHyJIOMETPUUECKUM (PpakMsIM 1ouB momaaku «OnbeiTHoe nojie» CUIL

O0bexTOM wHcciaenoBaHmMs sBiseTcs Iomanka «OmbITHOE TmOJe» -
TEPPUTOPHS NMPOBENCHUS MCIBITAHUN B BO3AYIIHOM M HA3€MHOM cpelie, a TaKkKe
TUAPOSIACPHBIX U TUAPOAMHAMUYECKUX IKCIIEPUMEHTOB.

Hayuynas HoBu3Ha pabGorbl. Briepeeie Ha tepputopun CHUII mpoBeneHsl
CUCTEMaTUYHbIE (PETYJIIPHBIE) UCCIEAOBAHMS PACIIPENEICHUS PAIUOHYKINIOB 10
IpaHyJIOMETPUYECKUM (QpakIusiM IOYBBl HA TEPPUTOPUHM SMHIEHTPAIBHBIX
y4yacTkoB miomanakn «OneitTHoe mone» CHUII, onpegeneHo coaepkaHue
PaAMOHYKJIUJIOB B TOHKOJMCIEPCHBIX (PPAaKIMIX MMOYBBI pa3MEPOM YACTHUI] MEHEE
40 MKM.

Teopernueckoe M NpakTHYECKOe 3HAYEeHHEe PadOThI: TeopeTHYECKas
3HaYUMOCTh paboThl OOYyCIIOBJIEHAa BBIABICHUEM MeXaHH3Ma (IPHUHIIMIIA)
bopmupoBaHUs Xapakrepa pacrpeneneHus PaIUOHYKIUJI0B 1o
rpaHyJIOMETpUYecKUM (ppakuusM nouBbl. [IpakTuueckas 3HAUMMOCTH PaOOTHI
OOyCIIOBJIEHO TPUMEHEHHEM IIOJIyYEHHbIX JaHHBIX MPH OLEHKE 3arpsa3HEHHs
BO3JIYIIIHOTO OacceilHa U OLEHKE MHTAISILIMOHHOMN J103bI, TPOTHO3 MPOUCXOKIACHUS
PagOaKTUBHOIO 3arpA3HEHMUS.

AnpoGauuss  padorbl. OCHOBHBIE  TOJOXKEHHUA  JaHHOM  pabOThI
JNOKJIAQJAbIBAIMCh U OOCYXIAIWCh Ha  CIEAYIOUUMX  MEXIYHapOOHBIX U
pPErMOHAIBHBIX ~ KOH(pEpeHUusX: MeXIyHapoaHbli  HAy4YHBI  CHUMIIO3UYM
CTYIEHTOB, AaCHUPAHTOB M MOJOJABIX YYEHbIX HMM. akajgemuka M.A. VYcosa
«IIpobnembr reomorunm wu ocBoenus Heap» (Tomck, 2017, 2018), VIII
MexaynaponHass HayyHas MOJIOJEKHAs IIKOJIA 10 TaJEONOYBOBENCHUIO B
Cubupn «llaneomouBbl — xpaHuTenu uUHGOPMAIMU O MPUPOJHOM cpele

npoiioro» (HoBocubupck, 2017).
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baaronapuocTu. ABTOp BbIpakaeT TiyOOKyro OJarogapHocTb U
NPU3HATENIFHOCTh CBOEMY HAYYHOMY PYKOBOJUTENIO, mpodeccopy Kadenps
['DI'X TIIY, nokrtopy reosnoro-muHepanorndeckux Hayk JLII. PuxBaHoBy 3a
00JBII0E€ BHUMAHHUE U LICHHBIE COBETHI P BBITIOJHEHUS JTaHHON paOOTHI.

OcoOyro OnarogapHOCTh 3a BKJaJ B pabOTy BBIpAXaeT COTPYAHUKAM
WNuctutyra pamuanuoHHoi Oe3zomacHoctw u skojoruu, Kaparaesy C.E. 3a
npoBenenne mojeBbix pador, A.H. Illatpory, P.A. KenxeBaeBy 3a mpoBeneHue
PAIVOHYKIIMIHBIX aHAJIM30B, a Takke JadopaTtopuil (HUIUKO-XUMHYECKUX
uccinenoanuii KaOasipeikoBoit A.M., Kynnysoaesoit A.E., bakueBoii C.K,

MennybaeBy A.T.
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1 PacnpenesieHue paJnoOHyKJIWA0B B OYBax

Kak wu3BecTHO, MPOAYKTHl TNOOATBHBIX BBIMAJCHUN PaJHOHYKIHIOB
pacrpenensoTcss MO TMOBEPXHOCTH IMOYBBI B NPEAENaxX OJHOM IOYBEHHOM
KJIINMaTUYECKOW 30HBI WJIK palioHa paBHOMEpPHO. OJHAKO, C TEYEHUEM BPEMEHU B
pe3ynpTaTe MHUTpaliH, [OBEPXHOCTHOTO CMbIBAa M  Jpyrux (HakTopoB
pacrpeqieiecHre B MOYBaxX PaJUOHYKIIHJIOB CTAHOBHUTCS HEpPaBHOMEpPHBIM. Ecin B
KaKOM-TO PaiOHE IPOUCXOIUT JIOKAJIBHOE PAJUOAKTUBHOE 3arpsA3HEHNE, NMEIOIIEe
CIIO)KHO€ HEPABHOMEPHOE pACHpPEACIICHHUE [0 TEPPUTOPUHM, TO YPOBHU
3arpsi3HEHMsI HAJlararoTCs OJMH Ha Jpyrod. B pesynprare 3TOro BO3MOYKHO
NOSIBJIECHUE PAMOHOB C BBICOKUMHU YPOBHAMH PaTUOAKTUBHOIO 3arps3HEHUs
TEPPUTOPUHU. DTa HEPABHOMEPHOCTh e€lle OoJjiee BBIpa)KEHAa B 3arpsi3HEHHBIX
II0YBax IIPH OINPEACIICHUH COAEPKAHNS OTAEIBHBIX PaJUOHYKIIHIOB.

Pacnipenenenrie paiMOHYKIWAOB B IOYBAX, MOCTYIUIEHHE MX M3 MOYBHI B
pacTeHus1, TEMIIbl BKJIIFOUEHHS B KOJIOTMYECKHUE U MULIEBbIE ENU B 3HAYUTEIBHON
MEpE 3aBHUCAT OT XapakKTepa HMX B3aUMOACHUCTBUS C MOYBOM M MUIPALMOHHOU
cnocoOHocT B Heil. [lpu 3TOoM Murpanuio pajvoOHYKIUIOB B IOYBE MOKHO
paccMaTpuBaTh KaK HENPEPBIBHO IMOBTOPSIOLIMECS IPOLECCHl MOTJIOLIEHUS
(copOrumm) ux MOYBOM M3 MOYBEHHOT'O pacTBOpa M OOPATHOIO MEPEX0/a B pacTBOP
(tecopOmuu) TMOJA BIMSHUEM DPA3NUYHBIX (AKTOPOB, NPUBOMAIIMX K HUX
paccenBaHMIO MM KOHIICHTPUPOBAHUIO PATMOHYKIHIIOB [ 7].

Takyto mMurpanuioo o0yclIaBIMBAIOT KAK XUMHUYECKHE CBOMCTBA HYKJIHJIOB,
uX (PU3MKO-XMMHUYECKOE COCTOSIHME, KOHIEHTpalus, Tak U CBoicTBa moussl, pH
Cpellbl, HAJIMYKE B PACTBOPE PA3JIMYHBIX HOHOB U MX KOHIIEHTpALUs, CIIOCOOHBIX K
MUTPALMH KOJIJIOUJIOB, OPraHUYECKUX BEIIECTB U TAK JAJIEE.

MuorumMu  uccienoBaTeNsIMA  OTMEYalach  BBICOKas  COpPOIMOHHAs
CIOCOGHOCTD OB M TIMHHCTHIX MHHEPANoB B oTHoureHnn > Cs u *°Sr. MenHo
JUISL 3TUX PAAUOHYKINIOB Oblja YCTAHOBJIEHA 3aBUCHUMOCTbH COPOLIMU OT €MKOCTHU
NOTJIOIIEHUST M MHUHEPAJOTMYecKoro cocraBa moyB. M3BeCTHO, YTO MOYBBHI C

BBICOKHMM COJCPKAHHUEM OPIraHUYCCKOro BCIICCTBA W TJIMHUCTBIX MHHCPAJIOB
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oOnamaroT OOJBINEH COPOIMOHHONW CIMOCOOHOCTBIO, YE€M JIETKHE TIOYBBI C
HeOOJIBIIINM COJIepikaHreM rymyca [8].

Opnako nuTepaTypHble JaHHBIE O TMOTJIOIIEHUHM PAa3TUYHBIMU TOYBAMHU
palIMOHYKIMJOB JKeJe3a, KoOanmpTa, WTTPHUS, Iepus CUJIbHO pa3iHyaroTCs.
HmeroTcst cBeZIeHUS!, UTO MOJHOTA MOTJIOMICHUS 3TUX PAIUOHYKIUJAOB HE 3aBUCUT
OT CBOMCTB TOYB, TaK KaK €MKOCTh TIOIJIONICHUS JIFOOOW TOYBBI JIOCTATOYHO
BenuKa aisi ux Qukcamuu [9]. B apyrux paborax, HalpoTHB, 3Ta 3aBUCUMOCTD
yeTKo mpociekubaercs [10].

Kak mnpaBwimo, HE3aBUCMMO OT THOA TOYB, OOJbIIee KOJIUYECTBO
PaIUOHYKIUIOB 3aJepkuBaeTcsi B BepxHed wyactu mnpoduwis (0-20 cwm),
MOCTENIEHHO yMEHbINasick 1o riayouHe. OpHako B TMpeaenax »Toro  Clos
MPOSIBIISICTCS. 3aBUCHUMOCTH PACHpPEIEICHUS PAaTUOHYKINAOB OT OCOOEHHOCTEH
nouB. B mouBax, MMEIONIMX XOPOIIO BHIPAKEHHYIO MOACTHIKY W JACPHUHY,
PAIVMOHYKIIUBI KOHIICHTPUPYIOTCS, TJIaBHBIM O00pa3oM, B CaMOM BEPXHEM CJIO€.
YMeHbIICHHE COACpX aHHUs PAIMOHYKIUAOB C TIYOMHOH B O3TOM Ccly4ae
MIPOUCXOJIUT JIOBOJBHO PE3KO, YEro He HaOJI0JaeTCsl B MECUYaHbIX MOYBaX, KOTJa
M3MEHEHUS MPOUCXOAIT Oosiee miaBHO. B TopdsHbIX mouBax HaOIr01a7I0Ch OOJiee
WM MEHEe paBHOMEPHOE pacIipeielieHne paauoHyKIUI0B Mo rryouHe 10 20 cM.

Kak  mokazanmu  pe3yibTaThl MHOTOYHUCJICHHBIX  HCCIIEOBAaHUM,
pacrpe/ielIeHie W HAKOIIeHHe o CS i “°SF B [OYBAaX 3aBHCEIO OT THIIOB I0YB. B
MOPSIJIKE CHIDKCHHSI M TIOCTYIUICHHS PaJMOHYKJIMIOB B PACTEHUS MOYBBI MOYKHO
pacmojoXUTh B ONPEACIEHHOW TMOCIEeI0BATEIFHOCTU: JEPHOBO-TIO30IUCThIC
CyllecyaHble, KpPacHO3eM, JEPHOBO-TIOJ30JIMCThIE CYTJIMHUCTBIC, Cepasi JiecHas,
YepHO3EMbI, CEPO3eMbI, KalllTAHOBas, aJUIOBHAIBHO KapOoHatHas [11].
Hakorienne paguoHYKIMIOB B  Pa3jMYHBIX THUIMAX IIOYB  OMPEIACIACTCS
CBOMCTBAMHU TOYB M MOXKET CYIIECTBEHHO pAa3IN4aThbCcsi B 3aBUCUMOCTH OT
COJIep KaHMs KaJusi 1 MEXaHMYECKOTO COCTaBa MOYB.

Pacnipenenenne  paAMOHYKIHWIOB B MOYBEHHOM  TOKpoBe  30-TH

KWJIOMETPOBOM 30HBI UepHOOBUIHLCKON aTOMHOM 3JIEKTPOCTAHIIMM 3aBHUCEIO,
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TJIaBHBIM 00pa3oM, OT (PU3UKO-XMMUYECKUX CBOWMCTB CAMHMX 3JEMEHTOB M THIIA
omoreorieHo3a [12].

YcTaHoBICHO, 9TO ~>'CS He (HKCHpYeTcss B OGOIBIIMX KOTHYSCTBAX B
TPONMYECKUX JIATEPUTHBIX IIOYBaX, M B I[I0YBAaX, COJAEpPXKALUIMX OOJBIIOE
KOJIM4YeCTBO rymyca [13].

N3BecTHO, yTO B TmOuYBaxX OoJiee JIETKOTO MEXaHUYECKOTO COCTaBa
HaOmo1aeTcs 0oJree TiTy00KOe MPOHUKHOBEHHE PaIMOHYKIUAOB [14].

B pesynbrare aBapuu Ha OxHOM Ypane Obu10 BHIOpOIIEHO B aTMOchepy 2
miH. Ki pairoakTHBHBIX BEIIECTB, B COCTaBE KOTOPHIX mpeobmagamn = Ce, *Zr,
%Sy, Opnaxo wepes 8-10 et Ha HOMIO °SP IPEXOAMIOCH yke moutd 100% ot
00IIIeTo CoMepKaHUS PATUOHYKITUIOB B CMECH OCKOJIKOB nenenHus [15].

%Sy pacmpenensiercs M IOrNOIMAeTCS MOYBOil HepaBHOMepHO. Camoe
BBICOKOE €r0 COJIep’KaHue BCTpeyaeTcsl B 0osiee 60raToM r'yMyCOM BEPXHEM CIIOE€
[15].

B rorioueHnn “°SI y4acTByeT KaK MHHEpAIbHAs, TAK U OPraHMYecKas
YaCTH, OCOOEHHO KpYMHBIX (pakimii mous. IIPOYHOCTh 3aKpeIIeHHs S
MEXaHUYEeCKMMHU (PpakiusiMu To4B OOyciiOBJI€HAa B OoJbplIed Mepe HX
MUHEPAJIBHOW YacThbl0. ODTUMH K€ aBTOpaMH ObLJIO MOKa3aHO, 4YTO WJIMCTas
dbpakuus MMeeT OYEeHb BBICOKYIO TMOTJIOTUTEIBHYIO CIHOCOOHOCTh M Haunbosee
TPOYHO 3aKperuisieT o Cs ¥ “°SI B MOTJIOMIEHHOM COCTOSHHH, UTO B CBOIO 0YEPE/Ib
yYMEHBIIIAeT MOCTYIICHUE PAaIMOHYKINI0B U UX HaKOIUIEHUE B pacTeHusx [11].

Hekoropsie aBTOpbl rOBOPAT O BiaUsHUM pH pacTBOpa pagMOHYKIUAOB Ha
NOTJIOIIEHHE M paclpeiesieHHe HEKOTOpPhIX PAJUOHYKIMAOB B  IOYBAX.
Iornomenue  Sr Bo3pacTtasio ¢ ysenumueHueM pH cpenpl. U3  memouyHbix
pacTBOPOB gy copoupyercss mouyBamu Ha 60-100% oOT ero KoJguyecTsa.
[Tornouienre paanoakTUBHOTO 1iepusi, HAOOOPOT, CHUKAETCA B LIEJIOUHOM 001acTn
pH u nipu Hanuuuu B pacTBOpe coJjel xkene3a u anmoMunus. B untepsane pH ot 3

144

10 6 “"Ce HaxoauTCs B KaTUOHHOM ¢dopme, KOTopas OY€HB JIETKO MOTJIONIAeTCs

nouyBamiu. 13 BogHOTO pactBopa npu pH-6 paznuyHbIMU MOYBAMHU MOTJIOMIAETCS A0
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95% °'Y. Ilormomenne pagmoaktHBHBIX Zr+Nb mousamu mpu pH pacrtBOpa
pPaMOHYKIIMIOB MeHbIe 2 coctaBisieT 90% [16].

HekotopsiMu aBTOpaMu OBUIO OTMEYEHO, YTO HA TMOIJIOUIEHUE MOYBOU
239290py  sHaypTenpHO BIMAIOT TIYOMHA, COJEPKAHHE B IOYBE IyMyca U
TIIMHACTBIX MHHEPAIOB. AHAIOTHYHO PAIHOAKTHBHBIM - Cs © °SI Murparus
239+209p) po3pactaet ¢ rIyOHHOI U yMECHBIICHAEM B I0YBaX ryMyca U rIuHsI [17].

[leTpsieBBIM ¥ JpyrMMH TIOKa3aHO, 4YTO pacmpeneneHue ©u  (Hopmbl
HAXOXXJEHUSl PAIMOHYKIUIOB 3aBUCAT OT COJEPXKAHUS M CTPYKTYpPBHI TJUHUCTBIX
MUHEPAJIOB, a pPaJWOAKTUBHOTO CTPOHIHUSA — OT HOHOOOMEHHOH €MKOCTU
TIOTJIOIIEHMSI, & TAK)KE OT COJICPKAHUS U COCTaBa T'yMYCOBBIX BEIEeCTB mo4BHI [ 18].

ABTOpaMU BBISIBJICHBI 3aKOHOMEPHOCTH PACIIPENEICHUS] XUMUYECKUX (HOpM
PaIUOaKTUBHOIO ¥'cs u Sr B mousax bpsuackoro moneces. Ha nepHoBO-
NOJ30JIMCThIX I0YBaX B HACTOSIIEE BPEMsI OIPEAEISAIOTCA, B OCHOBHOM,
TpyaHomsBiekaemsie (50-70%) u HeoOMeHHBbIE (GopMbI °'CS. VCTaHOBICHHBIC
3aKOHOMEPHOCTH pacrpeenenns Gopm °'CS B 1epHOBO-TOA30THCTHIX ITOYBAX
TTonechst 3HAUNTEIBHO OTIMYAIOTCS OT pacmpesesetus Gopm °Sr. B stoM cydae
npeobnagaer  obMmenHas ¢popma St (53-57%) ®  BO3pacTaeT  AOIs
BOTOpacTBOpuMOit popmal 10 0,5-2% [19].

HekoTopsie uccnenoBaTenn OTMEUAOT BBICOKYIO POJIb (PU3MUECKUX CBOMCTB
IVIMHBl B TOTJIOUIEHUU PATHOHYKIMAOB MOYBOM. Tak, aBropamu [20] oTMeueHa
BBICOKAS MOIJIOTUTENBHAS CIOCOOHOCTh IOYB MO OTHOLICHHIO K - CS, KoTopas
OTIPEETSETCS HATMYMEM B HUX TJIMHUCTHIX MUHEPAJIOB.

HauOounbliee noriomeHrne paJuoHyKINA0B OTMEYEHO B TOP(MAHBIX MMOYBAX,
B TO BpeMsi Kak B MHUHEPAJIbHBIX IOTJIOIIEHUE YMEHbBIIAETCS C YBEIUYECHHEM
cojiep>kaHusl B HUX uiauctod dpaxiuu. [lornoiienne 3aBUCUT OT CBOMCTB MOYB U
yOBbIBaeT B CIEAYIOLIEM MOPsiIKe: TOpPsiHbIE > MecuaHble, CyrnecyaHble > JIETKO U
CPEIHECYTIIMHUCTBIC > TSHKEIIOCYTIIMHUCTBIC U TIIMHHUCTBIE [21].

Kak yxe paHee ymoMHHAJIOCh, MHOKECTBO aBTOPOB OTMEUAIOT HauOOJIbIIIee
KOHIIEHTPUPOBAHHWE  PAJAMOHYKIUIOB B  TOHKHX TOYBEHHBIX  (PpaKIUsX.

Uccnenoparensasmu CIIA u Kazaxcrana B pasHoe Bpemsl UCCIENOBAHHUI ObLIO
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0oOHapy>KEHO, YTO B 30HAX JIOKAJTBLHBIX BHIMAJACHUH (CIEIOB) OT SACPHBIX B3PHIBOB
0 Mepe OTIAJICHHOCTH OT SIHUIICHTPA B3PhIBa KOJIMUECTBO Pu B TOHKUX (pakiusx
nouBbl Bo3pactaer. Tak, Ha ydacTkax cnena B3pbiBa «Tpunutu» B mT. Hblo-
Mexkcuko (CILIA) Ha pacctosiuu ot 1 10 45 kM g0mst aktTuBHOCTH Pu BO ppakuuu
pazmepoM <53 mkm Bo3pocia ot 0,8% mo 73% [22]. Ha paccrosinuu 6osee 100 km
OT DIHUIEHTpa TepMmosiaepHoro B3peiBa 1953 1. (cemo Capxkan) Ha
CemunanaTHHCKOM HUCIbITaTeIbHOM nonurone (Kazaxcran) conmepxanue 239+240py
BO (ppakiuu mouBbl <100 MkM mocturano 95% ot ynaenbHoi akTHBHOCTH [23].

Oboramienue TOHKUX MOYBEHHBIX (Ppakuuii (<100 MKM) paauOHYKIUIaAMH
OTMEUYEHO M B MECTaX, MOJABEPIIINXCS 3arpsi3HEHUIO B pe3yJsibTaTe aBapuil Ha ADC
(UepnoOwuib, Ykpanna; dykycuma, SAnonus) [23-25]. Hapsiny ¢ atum, odoraieHa
paguoHykiIugaMu YepHOOBUTLCKUX BBITIAJICHUM M KpynHas (Qpakius pazMepoM
>500 mxM. ABTopbl [23, 28] BbIpakarOT MHEHHE, YTO MPUYMHOU OTMEUYAEMOTO
dakTa sBiIsIeTCs COPOIUS KPYIMHBIMUA MMOYBEHHBIMHM YAaCTUIIAMU W arperaTaMu WiIH
MEJKUMU PACTUTEIBHBIMU OCTaTKaMU UM OPraHUYECKUM BEIIECTBOM IOYBBI
BBICOKOAKTHBHBIX a3pPO30JIbHBIX YaCTUIl 00JIee MEJTKOTo Kjlacca JUCTIEPCHOCTH.

DakThl AKKYMYJIAIUU PAJUOHYKIUAOB B TOHKUX (DPaKIUAX MOYBBI TAKKE
YCTAaHOBJICHBl B 30HAX BIMSHUS OOBEKTOB ATOMHOW MPOMBIIUICHHOCTH U
uccienoBarenbckux nadoparopuit (KpacHosipckuii ropHO-XMMHYECKUN KOMOWHAT
(Poccus), JToc-Anamocckas HarmoHanmsHas Jtabopatopus (CIIA)) [26,27].

B pesynbrare paznvuHbIX SAEPHBIX HUCHbITaHUM Ha CeMUINMAIaTHHCKOM
ucneiTaresb HOM mnoymroHe (KaszaxcraH) mnOpoayKThl B3pblBa MOCTYINAld B
OKPY’KAIOIIYI0 CpPeAy B BUJI€ BHICOKOAKTHMBHBIX MOJMAMCIEPCHBIX YacTull. Panee
MPOBEJCHHBIE HCCIIEIOBAHUS PACHpPEACICHUSI JTOITOXKUBYIIUX HCKYCCTBEHHBIX

239+24 241 137
¥W20py  Mam, ¥Cs u *Sr mo rpanynoMerprudecKIM

PaaIuOHYKIUIOB, KaK
¢dpakusaM MOYBBI Ha IOJUIOHE, B OCHOBHOM, OBUIM HPUYPOUYEHBI K MECTaM C
JIOBOJIBHO  BBICOKMM yPOBHEM DPAaJAMOAKTUBHOIO 3arpsi3HEHUS W HOCWIH

ANU30IUYECKUN XapaKTep.
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2 Oo0masi XapaKTepuCcTHKA MJI0IAAKN «ONbITHOE 110JIe)»

2.1 Kparkas xapakTepucTuKa miomaaku «OnbpITHOE Mojie»

«OmbITHOE  TONIE»  OBUIO  MEpBOM  HMCHBITATENILHOM  IJIOMIAAKOM
CeMHMaIaTUHCKOTO MOJUTOHA U MTPEeHA3HAYAIOCH ISl TPOBEIEHUS aTMOC(HEPHBIX
(Ha3eMHBIX M BO3AYIUHBIX) SAEPHBIX UCHbITaHW B nepuon ¢ 1949 mo 1962 rr.
[Inomanka mnpeacTaBiasieT coOOM paBHUHY JAuaMeTpoM TmpumepHo 20 KM,
OKPY>KEHHYIO C TpEX CTOPOH HE BBICOKMMH ropamu. «OTBITHOE IMOJIe» 3aHUMAET

2
miomaab pasmepom okoio 300 km“, nepumetp — 64 kM. [lnomaaka pacnosioxeHa
Ha paccrosinuu 6onee 50 kM ot ropona KypuaroBa u oxono 170 km oT ropoaa

CemunanatuHcka (pucyHoK 1). «OnbITHOE MOJe» MPEACTaBIsIo COO0M KPYIHO-

YcnoeHble 0603HaueHus
3 reasmua nn. "onsimwoe none!
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e nnowanky
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)
YcnoBHble 0603Ha4YeHNs 0 510 20 30km

D rpaHuLbl UCnbiTatenbHbIX NOWaanokK

i : rpaHvua CUM

Pucynoxk 1. Pacnonoxenue miomnaaku « ONbITHOE TOJIE

22



MacIITaOHbIN KOMILJIEKC WHXEHEPHO-CTPOUTEIBHBIX COOpYKEHUH,
MpeAHA3HAYCHHBIX I TPOBEACHUS HCMBITAHUM M PErucTpaldyd IapaMeTpoB
SJIEPHOTO B3pbIBA B YCJIOBHSIX HATYpHOTO 3KcnepuMmeHTa. s mpoBeneHus
UCIIBITAHUM aTOMHON OOMOBI Ha IOJIMIroHe ObLIM moaroToBicHsl [29, 30]

— «OmnbiTHOE money» (romanka «II») paguycom 10 kM, 0060pynOBaHHOE
CHEIUATbHBIMA COOPY>KCHHUSIMHU, OOECHEUYUBAIOIIMMU IPOBEICHUE HCIIBITAHUMH,
HAOJFOICHUE W PETUCTPAINIO (PU3HUESCKUX U3MEPCHHI;

— muomaaka Kb-11 (mmomanka «H»), pacnonoxeHHass Ha BOCTOYHOM
rpanuiie ONBITHOrO MOJS, CO 3JAaHUSIMH M COOPYKEHUSIMU, MpEIHA3HAUYCHHBIMU
JUIs COOPKU U3JIeNUs TIepe]] UCTIBITAHUSIMU, XPaHEHHUs y3JI0B U JieTajell aTOMHOM
O0MOBI, anmapaTypbl 1 000pyA0BaHMUS;

— mtabHoM ropofok (miomanaka «I»), pacronoxeHHblii MPUMEPHO B 5 KM
or TpaHuibl «ONBITHOTO TONS», HA €ro CEBEPO-BOCTOYHOM pajuyce, u
MpeIHAa3HAYCHHBIA N7 pa3MelleHus InTada BOWCK OXpaHbl M IHEPrOCHIOBOTO
obecnieueHus: «ONBITHOTO MOJIS».

Texnonorundeckas miomaaka «H» [30]. B 10 km oT nerTtpa «OnbITHOTO
Mojisi» B BOCTOYHOM HANpaBJEHWU, OJHOBPEMEHHO CO CTPOUTEILCTBOM Ha
«OMBITHOM TI0JI€», OBLIO PA3BEPHYTO CTPOUTEIHCTBO TEXHOJIOTHUYECKOM TUIOIIAAKU
«H». 3manust u coopyXeHus IUIOMIAKN JTODKHBI ObUTH 00OecreunBaTh COOPKY
3apsiia iepe]] UCTIBITAaHUEM, XPaHEHUE €0 Y3JIOB U JIETAJICH, a TaKKe pa3MelleHue
U XpaHEHHE HEOOXOAUMOW MJisi ATUX IIeJield ammapaTypbl U 0O0OpyAOBaHUS.
Coopyxenne 12I1 — OCHOBHOW KOMaHIHBIM MYHKT «OIMBITHOTO MOJIS»,
COXpaHUBIIHUICA 10 HacTosero BpeMeHu. CoopyXeHue pacnoyiarajoch Ha
paccrossaum 10800 M ot 1ieHTpa moJis Ha BocTok. IllTabHOM roposok — 1iomaaka
«II» [30]. B 15 km oT nenTpa «ONbITHOrO MOJIsi» B Paclajke MEXIY MOJIOTUMHU
XO0JIMAaMHU  OCYIIECTBISIJIOCH  CTPOUTENBCTBO Tropoaka — miomanku «I1y,
MPEIHA3HAYCHHOTO I Pa3MENICHHS  AJIEKTPOCTAHIUU, OOEeCTeUnBAIOEi
SHEProcuwyioBoe cHaOxeHue «OmnbITHOTO TONS» W Miomanku  «Hy», mms
MPOKMBAHKS YYACTHUKOB WCIBITAHUNM — JIMYHOTO COCTaBa IMIOJIMTOHA U

IMPUKOMAHAWUPOBAHHBIX JIUI, 4 TAKXC IJId pasMCIICHUA noz:pa:;neneHHﬁ OXpaHbI U
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CTpPOUTENBHBIX dYacTed. Takum oOpazom, Kk aBrycty 1949 r. B pesynbrate
CTPOUTEIHCTBA MIEPBOM OUEPEIH MOJUTOHA OblJIa CO3/IaHa MOIITHAS UCTIBLITATEIIbHAS
0a3a, MO3BOJISABIIAS MPOBOJUTH KaK Ha3eMHbIE, TaK M BO3/YIIHBIC HCIBITAHUS
SAIEPHBIX OOCTIPUTIACOB TPAKTUYCCKH O€3 CTPOUTEITHCTBA HOBBIX MPHUOOPHBIX
coopyxeHui. Ilnomanku mIs MNpOBENECHHS CEpUld HA3EMHBIX M BO3AYIIHBIX
AJIEPHBIX B3pbIBOB. M3HauanbHO BCs TeppuUTOpUsl «OMNBITHOTO MOJISD» YCIOBHO
Ha3zbiBajachk riomanaka «I». Ilo Bcelt BumuMocTH, mo3ke, Korja ObUIO MPUHSITO
pELIEHHE O CTPOUTENICTBE JPYTHX MCHBITATENBHBIX IUIOMAA0K B Mpeaenax
«ONBITHOTO MO, €r0 LEHTPAIBHYIO YacTh (LIEHTPAIbHYIO IUIOMIAAKY) B paauyce
HECKOJIBKO KHJIOMETPOB CTaid Has3piBaTh Iuiomanka I[I-1. B 1953 r. navana
BO3pPacTarb MHTEHCUBHOCTb IPOBEACHUS SACPHBIX UCIIBITAHUN, CBSI3aHHAS,
IJIaBHBIM 00pa3oM, ¢ HEOOXOMMOCThIO OCYIIECTBJICHUSI HE TOJBKO HAa3€MHBIX, HO
M BO3IYLIHBIX B3pPbIBOB pPAa3JIMYHOM MOIIHOCTH, CJIEHOBATEIIbHO, ITOSBUJIACH
NOTPEOHOCTh B CTPOUTEIHCTBE HOBBIX HCIBITATENBHBIX IUIOMEAM0K. [Ipuyem
MOYHO BBIJICTTUTH JIB€ OCHOBHBIX NMPUUYUHBI BOBHUKHOBEHUSI TaKOW MOTPEOHOCTH:
BO-TIEPBBIX, ATO YBEJIMYEHHUE YHCIA Pa3padOTOK MPOMBIIUIEHHOCTHIO HOBBIX
00pa3IoB SIIEPHOTO OPYXKHUSI Pa3IMYHOTO HA3HAYCHMS (1711 aBUALIMM, PAKETHBIX
BOMCK U apTHJUIEPUHU, BOCHHO-MOPCKOTO (JIoTa U Jp.) U, BO-BTOPHIX, HAJTMYHUE HA
«OnBITHOM TOJIe» TOJBKO OJIHOW ucmbITaTeabHOM Tomanku I1-1. K tomy xe, B
IEHTpe ATOW TUIOIIAJIKU U TaM, T CTOossia OaliHs JJisi pa3MElICHUs sJI€PHOTO
3apsja, mociie TEPMOSIEpHOTO B3pbiBa B aBrycte 1953 r. oOpa3oBanack OombInas
BOPOHKA, M BO3HUKIO CHJIBHOE pPAJAMOAKTUBHOE 3arpsi3HEHUE TEPPUTOPUU
IJIOMIAJKK, 4YTO MCKIKYAI0 BO3MOXHOCTh JAJIbHEUIIErOo HCMOJIb30BAHUA
OONBIIMHCTBA TOCTPOCHHBIX Ha HEW mnpuOOpHBIX coopyxeHuid. Hauamoch
CTPOUTEIBCTBO HOBBIX HCHBITATEIBHBIX IIOMAAOK: JJIs HA3€MHBIX B3PBIBOB —
mwiomanka I1-2; s BO3MYIIHBIX B3PHIBOB Majioil M CPEAHEH MOUIHOCTH —
miomazaka [1-3; ms BO3aymIHbIX B3PBHIBOB OOJIBINTON MOITHOCTH — Tutomaaka [1-5.
Ha mmomankax II-3 wu II-5, DOCTpOEHHBIX CHENMAIBbHO ISl IPOBEACHUSA
BO3JIYIIHBIX B3PBIBOB MPU OOMOOMETaHUH C CAMOJIETOB, OBLIA TIOJITOTOBIIEHBI 11E7T

YKa3aTein — KPECTEI U3 MCJIa U 0eJION TJIIMHBI JJIS1 BU3YAJIBHOI'O IMMPUIICIIMBAHUSA, a
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TaK)K€ YCTaHOBJIEHBI YTOJIKOBBIE OoTpaxkaTtenu. [ pa3mernienuss mpuOopoB ObLIN
MIOCTPOEHBI HOBBIE TIO/I3EMHBIC Ka3eMaThl, a Il KHHO- U (hOTOKamep — MOABMKHBIC
coopykenus KPB. Tepputopusi co3gaBaeMbIXx HCHBITATEIBHBIX —IJIOMIAIOK
pacnpocTpaHsiach Ha pacCTOsSHUE 10 2 KM OT IEeHTpa IUIomanku. B roro-
BOCTOYHOM yacTu «OmnbITHOrO mosish» Obuta co3faHa romanaka [1-6, Ha koTopoi
MPOBOJIMIINCH crielaibHble uctibiTanus [31]. Mupopmanust 06 3TUX UCIBITAHUSIX
OoTCyTCTBYeT. McXomsi M3 XpOHOJIOTUU TPOBEICHUS SIACPHBIX HCIbITaHuN [29],
CTPOUTENbCTBO TuIomanku I1-7 Obwto 3aBepmieHo k 1961 r., mocie dero Ha
TJIOMIAJKE TMPOBOAWINCH WCIBITAHUS, B OCHOBHOM, C IICJBIO HCCICIOBAHUS
aBapUUHBIX PEKMMOB M aBapuWHBIX cuTyanud. Ha pucynke | mpencraBieHo
PAaCIOJIOKEHUE HCIBITATENBHBIX IIOMEAN0K Ha «OTMBITHOM TMOJe», MTAOHOTro
TOpOJKa, KOMaHAHOTO IyHKTa W JIPYTUX OOBEKTOB. Ha KOCMOCHHMMKE XOpOIIIO
BUJIHBI MECTa TPOBEICHUS SJIEPHBIX HCIBITAHUM, KOHTYPBHI HCIBITATEIbHBIX
IUIOMIAJI0OK U HEKOTOPBIX OOBEKTOB (MPUOOPHBIE COOPY>KEHHS, MOCTHI, MOJIEBOMN
a’pOoAPOM | JIp.), TOCTPOCHHBIX VIS U3yUEHHUS MOPAKAIOIMNX (PaKTOPOB SIEPHOTO
B3pbIBa. Becero Ha «OnbITHOM mosie» ObuTo mpoBeneHo 30 Ha3eMHBIX HCTIBITAHUH,
U3 HUX B 5 ciydasx sJIEpHOE YCTpPOMCTBO He cpaborano, u 86 BO3IYIIHBIX
ucnipiTannii  [31-37].11o ycnmoBusiM mpoBeAeHUS SACPHBIX MCHIBITAHUNA Oblia
NpUHATA clenayromas kiraccudukanus [29]:Ha3eMHBI  B3pBIB —  SACPHOE
UCIIBITAHNE HA TOBEPXHOCTH 3EMJIM WM Ha HWCIBITaTeNbHOW OammHe. K a3Toi
KaTeropuu OTHECEH Takxke snepHbiid B3phIB 30.10.54 1. (aBuabomba)c moapbIBoM
Ha HeOOJIBIIION BBICOTE;

BO3IYIIHBIA B3pPBIB — SAEPHOC HCIHBITAHWE B aTMochepe TMpU TaKUX
YCIIOBUSIX, KOTJa PACIIMPSIONINICS OTHEHHBIA Iap HE KacaeTcsl MOBEPXHOCTH
3eMyid. B 3TOW KaTeropuu OTIEIBHO BBIJCICHBI BHICOTHBIE M KOCMHYECKHE
B3pbiBEl. Ha (dopmupoBanne paauaniioHHONW OOCTAaHOBKH B MPWIETAIONIUX K
MOJINTOHY PailOHaX TOBJIMSUIA, B OCHOBHOM, 1 | Ha3eMHBIX UCIBITAaHUH, TOCKOJIBKY
ocTalibHble 14 wWCHBITAaHUN OBLTM TIPOBEACHBI B PEKUME MAaKCHMaJIbHOTO

OCAKACHUA NPOAYKTOB SAACPHOTO B3pbIBA HCTIOCPCACTBCHHO B IIPCACIIaX IMOJIMTOHA

[38].
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2.2 JlanamadTHO-reorpapuyeckas XapaKTepucTUKA MJI0IAIKA

«OnbBITHOE TT0JIe»

2.2.1 Peaned

XapakTep paAMOaKTUBHOTO 3arps3HEHMUS ITOYBEHHOI'O ITOKPOBA IUIOIIAIKU
«OnbITHOE TOJIE» 3aBUCUT HE TOJIBKO OT HCTOYHHMKA 3arpsi3HEHHs, HO U OT
IPUPOAHBIX YCIOBUW TEPPUTOPHUM, IIOABEPIILEHCS BO3JCUCTBUIO SIACPHBIX
UCIIBITAHUMN.

Penved Tepputopum ompenensieTcs MeCTOMOJOXKEHHEM B PETHOHAIBHOU
ctpykrype. Tak, tepputopus miomanku «ONBITHOE IMOJE» 3aHUMAET KPAHHIO
BOCTOYHYIO 4acTh Ka3axCKOro MeIKOCOIIOYHMKA M PACIIONaracTcsi Ha CEBEPHOM
ckione banxam-Mpreinickoro Bogopaszzaena ¢ oOUUM YKIOHOM Ha CEBEPO-BOCTOK
K nonuse p. Upteimn. Penbed ee npencrasnser coboi coueTaHue JeHYJAIMOHHBIX
PaBHUH, PAa3HOBBICOTHBIX MEJIKOCOIIOYHBIX BO3BBIIIEHHOCTEHW M  Y4YaCTKOB
Hu3Koropesi. ®opmupoBanue penbeda NPOUCXOANUIIO, B OCHOBHOM, B ME3030MCKYIO
U KalHO30MCKYI0 3M0XU. BBIAENAIOT cieayroniye reHeTUUYEeCKUe TUIIbI pebeda:
JNEHYJAMOHHO-TEKTOHUYECKUI, JEHYAAIMOHHBIN U aKKyMYJIATUBHBIN.

JleHyJallMOHHO-TEKTOHMYECKUM THUIl pelbeda MMEET KaK MOJIOKUTEIbHbIC
bopmbl, Tak U oTpunarenabHble. K TakuM OTHOCSTCS HU3KOTOPHbBIE XPEOTHI
Mypxuk, Apkanbik, JyaHa, okaiMIIAIOIIME TEPPUTOPHUIO IUIOMAAKU «OMIBITHOE
1oJjie» Ha 3amnaje, U NPeAropHbIe JOJIMHBI 3TUX TOp, MPEACTaBISAIONIME COOOM
riyOOKME MOHMKEHUsA ¢ KpyThiMH OopTtamu. K neHyganmoHHOMYy TUNY penbeda
OTHOCSITCSI T€ (QOpMBI, B 00pa30BaHUU KOTOPBIX MPOLECCHl JECHYAALUU HUTParOT
BEIyIIYI0 pojb. PailoHaMu pa3BUTHS Takoro THUMa peiibeda SBISIOTCS Y4aCTKU
MEJIKOCOIIOYHMKA W HHU3KOTOpbS, CJIOKEHHBIE YCTOWYMBBIMM K IIpOILECCaM
pa3pylIeHus OpOAaMHU.

AKKyMyJATUBHBIE (POPMBI pesibeda XapakTepHbl il A0JUH peK. OHH, Kak
IIPABWJIO, BBINOJIHAIOT IIOMMBI W HAAIOMMEHHBIE TEPPAChl, KOTOPBIE PEIKO
IIPOCIIEKUBAIOTCS HA BCEM MPOTSHKEHUU TEYEHHUS] MaJbIX PEK, TAKUX Kak AIIHCY,

[[Taran Ha UccieayeMOU TEPPUTOPUH.
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2.2.2 Teonoruyeckoe CTpoeHmne

['eonornyeckoe CTpOEHUE pErMoHa OIpEAeisAeTcs JBYMs KpPYIHBIMU
pPa3HOBO3PACTHBIMH TeTepOoreHHbIMU CTpykTypamu [39]. ['myOunnbiii Kanba-
YUUHIU3CKUU pa3iioM pa3leiseT TEPPUTOPUIO NOJIMTOHA HA JIBE YAaCTHU. TE€KTOHUKA
TeppuTOpUH, Kpome ocHoBHOro Kanba-UuHrusckoro riyOMHHOrO pasjioma,
XapaKTEPHU3yeTCs] HATMYUEM PA3pbIBHBIX HAPYLIEHUH BTOPOro MOPsAJIKA, TAKUX KaK
3anagHo-Apkanbikckuii u  YUuHpayckuil. Heobxoaumo oOTMETHTb, 4YTO BCE
OCHOBHBIE JJU3BIOHKTUBHBIE CTPYKTYPBI HIMEIOT CEBEPO-3aIlaJHOE IPOCTUPAHNE U B
penbede BbIpAXKEHbl B BHJE IIUPOKUX IOJMH. TE€ppUTOPHUS CIOKEHA B CBOEU
OCHOBE TMaJCO30MCKMMU IUIOTHBIMH TOpoAamMH  (KBapLUTaMH, CJIaHLAMH,
rpaHUTAMH, TOPPUPUTAMH, IECHAHUKAMHU U JIp.). DTU MOPOJAbI Ha OOJIbIIEH YacTu
ONKCHIBAEMOW  TEPPUTOPUU  MPUKPBITBI  TOHKUM  YE€XJIOM  3JIIOBHAIBHO-
JEITIOBHAIIBHBIX, IPEUMYIIECTBEHHO CYIJIMHUCTBIX OTJIOKEHHU YETBEPTUYHOIO
BO3pacTa, MEOHUCTHIX B PA3JIMYHON CTENEHU WIH PEKE NMaleOoreHOBBIMU INIMHAMHU

C BKJIFOUCHHEM 00JIOMOYHOI0 MaTepHaia, MPOCIOeK TUIica U APYrux cojei. [40].

2.2.3 I'maporeosornyeckue ycJoBHUsl

['unporeonornvyeckue ycioBUs TEPPUTOPUN 00YCIOBIICHBI T€OJIOTUYECKUMHU
U CTPYKTYPHO-TEKTOHUYECKMMHU OCOOCHHOCTSIMU pervoHa. PaznnyaroT mopoBbie
BOJbl AJUTIOBUAJBHBIX OTJIOKEHH Teppac, TIOpPOBBIE BOJbI AJUIFOBUAJIBHO-
MPOJIIOBUAJIBHBIX OTJIOKEHUM TPEATOPHBIX MUICH(POB U TPEIIUHHBIC BOJbI
HK30T€HHOM 30HBI TUIOTHBIX TOpOJ. IlopoBbie BOJABI YETBEPTUUHBIX OTIIOXKEHUMN
Oe3HarnopHele, 3aieraT Ha riryoune ot 1,0 mo 10 M, uMer0T ruApOKapOOHATHEIH,
CyJlb(aTHBIA WM XJOPUIHBIA cocTaB ¢ MuHepanuzamued ot 0,1 mo 6,0 r/m.
TpemuHHbIE BOJBI MPUYPOUEHBI K BOJOHOCHBIM TOPU30HTaM MaJE€OT€HOBBIX
MECYaHUKOB, ME3030MCKOM KOpE BBIBETPUBAHUS W 30HE TPEUIMHOBATOCTH
MAJICO30MCKUX MOPOJ, MOIIHOCTh KOoTOpou gocturaer 50 M. TpelmuHHBIE BOABI
MOJIB3YIOTCSl HAMOOJBIIIUM PACTIPOCTPAHEHUEM Ha HCCleayeMon tepputopuu. Ux

XUMHUYECKHUH COCTaB U MHUHEpAIN3alusa 3aBHUCAT OT COCTaBa H CBOICTB
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BMEIIAOIKUX nopoA. IluTtaHume nDoOA3€eMHBIX BOJA OCYIIECTBISIETCA 3a CYET
atMoc(epHbIX ocaakoB. OTMmedaeTcs CBS3b BOJ pPA3IUYHBIX TOPU3OHTOB H
TeHEe3HCa, YTO MO3BOJISIET TOBOPUTH O HUX, KAK O CMEIIAHHBIX TOPOBO-TPEIIUHHBIX

BOJax.

2.2.4 TlouBooOpa3yomue NopPoabl

[TouB0OOpa3yONTUMHU TTOPOJAMU MOTYT CITY>KUTh BCE MIEPEUHUCIICHHBIE BHIIIE
OTJIOKEHUS, TiepepaboTaHHBIE B KOHTHHCHTAJIBHBIX YCIOBHUSAX TMPOIECCAMHU
BEIBETpUBAaHUSA. Ha TOBBIMICHHBIX JJIEMEHTAaX penbeda OHU TPEIACTABICHBI
MaJIOMOIIHBIM TOKPOBOM XPsIIIIEBATO-IICOHUCTHIX SIIOBHAIBHO-ACITIOBUATIBLHBIX
CYIJIMHKOB,  MOIIHOCTh  KOTOPBIX  YBEJIMYMBACTCS Ha  BOJOPA3JCIbHBIX
MPOCTPAHCTBAX W B HIDKHUX 4YacTIX CKJIOHOB. K HuUM  100aBIsArOTCS
nepepadoTaHHble BPEMEHHBIMH IMOTOKAMHU MPOJIOBUATBHBIE OTJIOXKEHUS. B
MOHIKCHUAX, JIOKOWHAX CTOKAa, O3€PHBIX BIIAJWHAX PAa3BUTHl  03EpPHO-
AJUTIOBHATBHBIC CYTJIUHKH, TIIMHUCTHIC CYTIECH.

Hanuune B mo4BOOOpa3yloImMX  OTJIOXKEHUSX  OOJOMKOB  MOPOIBI
00yCJIOBTMBAaET OOTATCTBO MOYB MEPBUYHBIMUA MUHEpATaMH B OOMEHHBIM MarHheM
B MEPBYIO ouepeb. B 0CHOBY KpyITHOOOJIOMOYHOTO MaTepuasa Mo4B KalTaHOBOM
30HBI, Pa3BUTHIX Ha JlaHamadTax Kazaxckoro MemKoCOmoYHHUKA, BXOAT TOJICBHIE
IITaThl, KBapIl ¥ TUAPOCITIONBI, @ U3 MUHEPAIOB TsHKEIOW (PpaKIuu OOJIbIas 4acTh
najacT Ha MUHEPAJIbI OKUCIIOB U THIPOOKHCIIOB kene3a. C yBeIMueHUEeM CTENEHU
JTUCTIEPCHOCTH MUHEPATBHBIX YACTHUI[ KPYITHOOOJIOMOYHOTO MaTepHania MEHSETCS
ux coctaB. Tak, mpu 0Opa3oBaHUU IMOYB HA KHUCIBIX MOPOJaX C yMEHBIICHHUEM
pa3Mepa 4acTHUI[ B HUX CHIDKAETCS COJIEP)KaHME KPEMHUS, HATPUS U KaJIbIHs, HO
BO3pacTaeT CoJepXKaHUE IKeie3a, MarHus, TUTaHa W aJlOMUHUA. B
MIPOTUBOIIOJIOKHOCTh CKQ3aHHOMY BBIIIIE, HA OCHOBHBIX MOPOJAX - YBEITUIMBACTCS
KOJMYECTBO KPEMHHS, Kajus W HaTPHs, HO CHIDKAETCS COJACpIKaHWE XKenesa,
MarHusi ¥ aJloMHHHS. TakuMm 00pa3oM, «...BO BCEX CiIy4asX HE3aBUCHMO OT

XapakTepa Mopoj B Mpolecce MOYBOOOPA3OBAHMS TEPSIOTCS MPEUMYIIECTBEHHO
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AJIEMEHTBI, COAEPHKAHUE KOTOPBIX B MCXOJIHOM MaTEpUalie CUIBHO MOBBIIICHO MO
CPaBHEHHUIO CO CPEIHHMM, XapaKTepHBIM i 1ouB U jutocdepsl. HakamnmmBarorcs
e B MPOJYKTax MOYBOOOpPA30BaHUS AJIEMEHTHI, COJIEpKAIIUECs, HAMHOTO HIKE
COOTBETCTBYIOIIETO YPOBHSA: KPEMHHUM U IIEJIIOYM B ITI0YBAX HA OCHOBHBIX ITOPOAAX,
AJIEMEHTHI HIEJIOYHBIX 3€MEIb U IMOIYTOPHBIX OKHUCIOB — Ha KUCHBIX» [40]. OTH
MIPOIIECCHI TPUBOJAT K BBIPABHUBAHUIO XUMHYECKOTO COCTABA IMOYB U PABHOBECHIO
C OKpY’Karouien cpesioil (mporecc KOHBEPreHIIUHN ).

Takum oOpazoM, Ha UCCIEAyeMON TEPPUTOPUU T€OXUMHUYECKHE CBOMCTBA
MUHEPAIBFHOTO CcyOcTpaTa OJarompusTCTBYIOT HAKOIUICHHUIO DJIEMEHTOB MUTAHUS
sl pa3BuTUs  pacTeHuil. OcCOOEHHO TakKMMU  KayecTBaMH  00JIaJaroT
MOYBOOOPA3YIONINE OTIOKEHUS U, COOTBETCTBEHHO IMOYBBI, CHOPMUPOBAHHBIE HA
OCHOBHBIX Mopojax. Ho neduuut Biaru, CBONCTBEHHBIM ApUIHOMY KIMMATY,
MOKET CPaBHATH ATH OJaronpusATHbIE KaYe€CTBa OCHOBHBIX MOPO/] C KUCIIBIMHU, T.€.
IPaHUTOUJAMHU, UMEIOIIMX HauOOoJIblliee pacHpoCTpaHEHUE, B TOM 4YHUCJIE U Ha
TEPPUTOPUH TIIOMAAKHA «OTIBITHOE TTOJIEY.

Heobxoaumo OTMETUTBH, YTO MOPOA00Opa3yIOIIMEe MHHEpadbl B PBHIXJION
TOJIIE CHJIBHO M3MEHSIOTCS BTOPUYHBIMU MPOLECCAMH, CTENECHb Pa3BUTOCTH
KOTOPBIX MHPHUBOAUT K YMEHBIICHUIO Pa3MEpPOB YACTUI] BIUIOTH A0 TJIMHHUCTBIX
oOpa3oBaHuii, TJe CaMOW MaJiol BETUYMHOW sIBIsETCS wunuctas Qpakmus. B
WIUCTON  (pakiuu TMOYB, Pa3BUTBIX HA TEPPUTOPUU  MEJIKOCOTIOYHHKA,
MPUCYTCTBYIOT IJIaBHBIM oOpazom WJUINT, MOHTMOPHUJJIOHUT, 170'¢
CMEIIaHHOCIIOMHbIE 00pa30BaHusl, XJIOPUT M KAaONMHUT. KonnuecTBo WiuMTa B
MOYBEHHOM pa3pe3e C T[JIyOMHOM yMEHbIIaeTcs, a MOHTMOPHJUIOHUTA
yBennuuBaeTca. Ho B 3aBUCMMOCTH OT CTENEHM OCHOBHOCTH IOJICTHIIAOLINX
MopoJl MpeodsialaHue B TMOYBEHHOM TMpoduiae TeX WM APYrUX BTOPUYHBIX
MUHEPAJIOB Pa3IU4YHOE, YTO MOXET MMETh 3HAYCHHE ISl COPOIMU TEXHOTCHHBIX
PaIMOHYKIUIO0B, TONABIINX B MTOYBHI.

B mnporecce BbIBETpHMBaHUS NPUHUMAIOT AKTUBHOE Y4aCTHUE OPraHU3MBbI,
KOTOpbIE HE TOJBKO pa3jaraloT MHUHEpaabl, HO W HACBIIIAIOT HX YIJIEKHCIbIM

razoM, 4TOo CIHOCOOCTBYeT OOpa3oBaHUIO KapOOHATHBIX COEIWHEHHM, MMEIOIINX
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3HAYUTEIIEHOE pacmpocTpaHeHHe Ha UCCIIeTyeMOM TEPPUTOPHH.
KuzHenesTenpbHOCTh  OPTaHW3MOB  MPUBOJAWT K  CO3JAaHUI0O B TIOYBAxX
crenupUIecKor CUCTEMbI HAKOIUICHUS M YACP)KaHUS XUMHUYCCKUX JJIEMCHTOB, B
TOM YHCJI€ ¥ TEXHOTCHHBIX PAJUOHYKIUIOB — OpPTraHUYECKOro TyMyca,
coJiep KaHNEe KOTOPOTO B TIOYBAX HUCCICAYEMON TEPPUTOPHH O€3 JOTIOJHUTEIHLHOTO
YBJIQXKHEHHS HEBEIIUKO, He OoJee 2,5-3,5%.

Kimmmatnyeckui pexuM apuaHOM 30HBI, TAE€ pPaCIOJOKEHA IUIOMIAKa
«OnBITHOE TI0JIE», B YCIOBHSAX IPEBBIINICHUS HMCHApSIEMOCTH HaJl KOJIHMYECTBOM
BBITIQJAIONTUX aTMOC(EPHBIX OCAJKOB, OKa3blBaeT OOJBIIOE BIMSHHE Ha
HAKOIJICHUE W MUTPAIMIO COJICH, B TOM YHCJIC U TEXHOTCHHBIX PAIUOHYKINIOB, B

PBIXJIbIX HOIIBOO6p33y1-OIHI/IX OTJIOKCHHMAX U IIOYBAX.

2.2.5 TlouBeHHBbIIl MOKPOB

CormacHo  paszpeneHuro  Teppuropun  KazaxcrtaHa, Ha  MOYBEHHO-
rajoreoxumuyeckne npoBuHuuM bopoBckum B.M. CHII ortHocutcs k IV
npoBUHITMHN — Oacceliny ctoka Kapckoro mopst [41]. Tepputopust 6acceitna numeer
yKJIOH 0T Apano-Cubupckoro Bojopaszaena k Kapckomy MOpr M 3aHHMAeET BCIO
3anagHo-CHOUpPCKYI0 HU3MEHHOCTh M CeBEpHBIM CKJIOH Kazaxckoi ckiamgdaroin
ctpaHbl. [IpoBuHIIMS XapakTepuzyeTcs MpeodialaHueM XJIOPUAHO-CYJIb(PaTHOTO
COJICHAKOIUIEHHUSI C oOdYaraMy 3aCOJIEHHBIX IISITEH, HECMOTPS Ha BBICOKOE
TUIICOMETPUYECKOE TIOJIOKEHUE OTHOCUTEIIBHO BCEU TEPPUTOPUU BBIACICHHOU
JaHAMA)THOW €TUHULBI.

[TouBbl TeppuTopun 1. «ONBITHOE MOJE», MOXKHO OTHECTH K IOYBaM
NMAaCTOMIIHBIX YTOAWH, KaKk u OombInyt0 yacTh Kazaxckoro menkocomoyHuka. B
CBSI3U C 3apPEeTOM Ha CEJIbCKOXO3SMCTBEHHOE MCIOJIB30BAHHUE 3€MEJIb B TCUCHUE
MHOTUX  JIECATWUJIETUH, KOrjJa MPOBOAWINCH  SIACPHBbIE  HCHBITAHUS  Ha
CeMUNanaTUHCKOM TOJIMTOHE W COXPAHSIUCH MOCIEACTBUSA ITOM JEATEIBLHOCTH,
MOYBEHHBIA TMOKPOB ATOH  TEPPUTOPUM  COXPAHWIICS OT COUTOCTH U

nehIupPOBaHHOCTH.
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3acylnuIMBBIM KJIMMAT 3TOM MOJ30HBI M OCOOEHHOCTH IMOYBOOOPA3YIOIIMX
MOpOJ  BBI3BIBAIOT  KCEPOMOP(HHOCTh  TOYBBI, KOTOpas  BBIpAXAETCS B
pacnbplieHHOCTH ToBepxHOocTHOro cios (0-2, 0-3 c¢cM) W YIUIOTHEHHOCTH
HUKECJICMYIONErO0 3a TYMYCOBBIM TOPHU30HTOM TIEPEXOJHOTO CJOsA. lakoe
cTpoeHue npoduiisi oOyCIOBIEHO 3HAYUTENbHBIM HCHApPEHUEM B CYXYIO JKapKYIO
MOTOAY JIETOM, BBINOTHBIM BOJHBIM DPEXKHUMOM, BBI3BIBAIOIIMM TOBBIIICHHYIO
KOHIICHTPAIMIO TTOYBEHHOTO PAaCcTBOpA M OJIM3KOE 3aJIeTaHne BOJHO-PACTBOPUMBIX
cojiel K JHEBHOM MOBEPXHOCTU. Takum 00pa3oM, CIOXKHIOCH OIpPEIeICHHOEe
MOP(OJIOTUYECKOE CTPOCHHE TOYBEHHOTO NpOodWiIs, KOorga TOBEPXHOCTHAsS
KOpOoYKa  OTIWYaeTCs  XpymKocThio. [loaTomMy  mr00oe  aHTPOMOTEHHOE
BMEIIIATEJILCTBO B TOYBBI ATOTO PETHOHA MOXKET TPHUBECTH K YCUJICHHUIO €ro
pa3BeBAEMOCTH U Je(IISALUU.

EcTecTBeHHO, YTO sJIEpHBIE HCIBITAHUSI CHITPAIA POJb CHEIU(UUECKOTO
aHTPOIOTEHHOTO (hakTopa, AehOPMHUPYIOMIETO MOYBEHHO-PACTUTEILHBIN MOKPOB.
Ho 3a 50-60 mner, xOoTOpple MHPONUIM C MOMEHTA NPOBEACHHS MOCICIHUX
BO3JIYIIHBIX U HA3EMHBIX MCIBITAHUM, C MIOBEPXHOCTU MPOU3OILIO MOYTH MOTHOE
BOCCTAHOBJICHHE PACTUTEIBHOTO W TIOYBEHHOTO IIOKPOBA, YTO BBIPAXKAETCH,
NpexXJe BCEro, IMpeoOJaJlaHeM 30HAJIbHBIX BHUJIOB  PACTUTEIBHOCTH U
MOP(OJIOTUYECKUM CTPOCHUEM TMOBEPXHOCTHOTO CJIOA TMO4YBBL. OmnucaHus u
OMPOOMPOBAHUS MOYBEHHBIX T€HETHICCKUX TOPU3OHTOB HA PA3IMUHbBIC TTapaMETPhI
(comepxanue TyMmyca, KapOOHaToB, OOMEHHBIX OCHOBaHWH, pH) moka3amu
MPUCYTCTBHE AaHTPONOTEHHOTO HapymeHus B mnpodwuie. I[loaToMy mOUYBEI
UCCIICTYEMBIX YIaCTKOB CJIEIYET OTHECTH K TEXHOTCHHO-HAPYIIICHHBIM.

[TouBbl WMEIOT CHIAOOMIETOYHYIO, Yallle MIEJIOYHYI0, PEAKIUI0 BOIHBIX
pactBopoB. pH m3mensierca ot 7,0 mo 8,8. ComepkaHue rymyca B T'yMYCOBBIX
ropu3oHTax u3Mensiercs ot 1,8 1o 5,2 %. Dta BeauurMHa 3aBUCUT OT CTEIICHU U
BUJIa HAPYIICHHOCTH TIOYBEHHOTO TIOKPOBa, TaK Kak CpEIHEe 3HaueHue s
JJAHHOTO TIOATHIIA MOYB orpaHuuuBaercs uuciom 2,5-3,0 %. CO, xapOboHaTOB
nocturaet 4,4-5,0 % B mepexoaHBIX TOPU3OHTAX U BCTpeuaeTcs Ha rimyoune 30-40

CM OT IMOBEPXHOCTH.
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ITo crenenu 3aconeHus JTaHHbIE MOYBBI MOXHO OTHECTH K HE3aCOJEHHBIM
WM CJIab0 3aCOJICHHBIM, KOT/Ia CyMMa BoJopacTBOpuMBIX cosieir meHee 0,01 %
WIM HECKOJbKO ©OoJiee HTOro 3HaYEHUS. He3nauurtenbHas 3acoJIEeHHOCTh
OOBSCHSETCS TIPECHUPOBAHHOCTHIO ATOW TeppuTOpUH. [Ipy HAMMUWU CYyTIMHUCTOTO
U TJIIMHUCTOTO MEXaHW4YeCKoro coctaBa BepxHero cios (60-100cMm) mOKpOBHBIX
OTJIO)KCHHM BBISBIEH Ha BCEX IPOBOJUMBIX YYaCTKaX JPECBSHBIA TOPU3OHT
Oyporo 1BeTa, Cyxoi Ha MOMEHT 3aJI0KEHHS pa3pe3a, HO JTOCTaTOYHO IPOMBITOrO,
YTO CIY>KUT OCHOBaHHUEM CYHUTAaTh €r0 BOJOBMEIIAIONIMM B BECEHHEE-OCEHHUU

HEPHOA.
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3 MCTOI[O.]IOI‘HH, mMaTepuajJabl 1 METOAbI HCCJICI0BAHUA

3.1 O0neKT uccjie oBaHui

OObexTOM HcclenoBaHus sgBigeTcs Iiomanaka «OIBITHOE MONe» -
TEPPUTOPHUS MPOBEJCHUS MCIBITAHUN B BO3JYIIHONM M HAa3€MHOM Cpelie, a TakkKe
TUJPOSIICPHBIX U TUIPOIUHAMUYECKUX IKCIIEPUMEHTOB. VcbITaHUS HA TUIOIIAIKE
«OnBITHOE TI0JIE» MPOBOJMUIIOCH HA IIECTH TEXHUUYECKUX Iiomaakax — [1-1, T1-3,
I1-5, I1-2, I1-7, I1-2T".

B pamkax maHHO#l paboThl MPOBEACHBI HCCIEAOBaHUS  Hauboiee
PaIMOAKTUBHO 3arpsI3HEHHBIX YYaCTKOB «OMBITHOE MOJIE» - SIUIEHTPAJIBHBIX 30H.

Ha muomanke II-1 ObuiM mpoBeAeHBI HMCHBITAHHUS TEPBOM COBETCKOM
anepHoii 6omObl 29 aBrycra 1949 roma, mepBoro TepmosaepHoro 3apsga 12
aBrycta 1953 roma momHocthio 400 Kt. Ilo umMmerommmca pagualiMOHHBIM
napaMmeTpaMm Ha TeppuTopuu tomanku I[I-1 BeigeneH oauH pagrMoOaKTHUBHO-
3arps3HEHHBIA y4acCTOK (AMHUIICHTP), COCTABIAIONIUHN IIIONIAJh B pa3Mepe OKOJIO
1xkm?.  Tlo HEKOTOPHIM  JIaHHBIM, Ha JAaHHOW IUIOMIAJKE IPOBOIUIIOCH
PEKYJIbTUBAIMOHHBIE  MEPONPUATHS, BKJIOYABIIME B ce€0sl  JIMKBUAAIUIO
TEXHOT'CHHON HApYIIEHHOCTH MPHUPOJHOrO JaHamadTa U MOATOTOBKY ILIOIIAIKU
JUIS TATbHEUIINX UCIBITAaHUM.

Texnuueckas mmioniaaka I1-3 ObUIO0 mMpeaHa3HAYEHO [JIi BO3YIIHBIX
B3PHIBOB MAJION U CpPEeHEN MOIIHOCTH, Tuiomiaaka [1-5 — 1ist Bo3MyIiHbIX B3pHIBOB
OoJbiIoN MomHOCTH. Hapsny ¢ 3TUM, Ha TEPPUTOPUU JAHHBIX IUIOMIAJA0K ObLIN
MIPOBEJICHBI, B OOIIEH CII0KHOCTH, 7 Ha3€MHBIX SJICPHBIX B3PHIBOB: 4 HCIIBITAHHS
Ha momaake II-3 m 3 wucnerranuss Ha [I-5. Ha ocHOBaHuM pagmaniiOHHBIX
napaMeTpoB Ha mioriaake [1-3 6wu1 Beigenen 1 anureHtp, Ha [1-5 — 6 anuieHTpoBs.

Hcneitarenpras mnomanaka I11-2 Obuta mpenHa3HaueHa Uil Ha3eMHBIX
SJIEPHBIX B3pbIBOB MOITHOCTHIO OT 1,3 1o 14 Kt. Ha Heit Obuio mpoBemeHo 6
SJICPHBIX MCIBITAHUH, B TOM YHCIIC NEPBOE HCIBITaHHE O3 pekXuma SICPHOTO

B3pbIBa (YCTPONCTBO HE CpaboTalIo).
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[Tnomanke I1-7 Obuia mpemHa3HAYEHO MJIs SACPHBIX B3PHIBOB MAaJoH
morHocty (ot 0,007 mo 0,4 Kt) Ha BbicoTe 10 merpoB. Ha Hell nmpoBenenst 12
SJIEPHBIX B3PHIBOB, B 4 cllydasx si/IepHOE YCTPOHUCTBO HE CpadOTAlIO.

Ha nmnomanke I1-2I", koTopas pacrnonaraercs Ha TEppUTOpUH TuIomanok I1-2
u 1I-7, mpoBOAMIIOCH THAPOSAEPHBIE B3PBIBBI — B3PBIBHBIE JIKCIIEPUMEHTHI C
AIEPHBIMU 3apsaMu, B KOTOPBIX KOJIMYECTBO BBIJIECICHHON SIAEPHON SHEpPruu
CpPaBHUMO C SHEpPrUel XMMUYECKUX B3pPhIBUATHIX BEIIeCTB. Beero ObL1o nmpoBeieHo
40 MOZIENTBHBIX PKCTIEPUMEHTOB.

Taxxe ©Ha momaake I11-2 w II-7 npoBoaMnOCh TUAPOAMHAMUYECKHUE
WCOBITAHUS — B3PBIBHBIE JKCIIEPUMEHTHI C SIICPHBIMHU 3apsilaMu, B KOTOPBIX HE
BBIIEISAETCS sAllepHas sHeprus. K saepHbIM UCOBITAHUSAM AaHHBIE SKCIEPUMEHTBI
HE OTHOCHUTBHCS, HO TE€M HE MEHEe, OHM BHECIM 3HAYUTEIbHBIM BKJIAJ B
3arpsi3HEHHE uccienyemMoi Tepputopun. Bcero Obuio mpoBeneHo 45 Takux
VCIIBITAaHUU.

BrIsiBIICHHBIE STTMIEHTPAIBHBIX 30H UCTIBITAHUNA MaJIOM MOIIHOCTH SIBJISIETCS
JIOCTaTOYHO CJIOKHOM 3azaded. Ha OCHOBaHMM HMHTErpajbHBIX pPaguallMOHHBIX
napameTpoB, Ha TexHudeckux rmomanakax [1-2, I1-7 u I1-2I" 6p110 BEIIBICHO 12
PaaMO0aKTUBHOTO-3arPSA3HEHHBIX YYaCTKOB C BBICOKUM ypoBHEM MO/I. Ha nanHHbIX

y4acTKax JJis MCCeIOBaHMUs HaMK ObLJIO BeIOpaHo 4 ydactka [42].

3.23yuyeHue MOYBEHHOT 0 MOKPOBA, PU3NKO-XUMUYECKHX CBOMCTB
Mo4B

DU3MKO-XMMUYECKUE CBOMCTBA IOYB OMNPEACTSIN OOUICIPUHATHIMUA B
noyBoBeieHnH MeTojaMu. CoJiepkaHre OpraHUYeCKOro BEILECTBA OMPEACIISIIHN 10
merony Trmopuna B wmomubukamuun [[MHAO; pH BogHOW BBITSKKH —
MOTEHIIUOMETPUUECKUM METO/IaM; CYMMY TIOTJIOIICHHBIX COJIEH; coJepKaHue
KapOOHATOB — OOBEMHBIM METOJOM; TPaHYJOMETPHUUYECKHI COCTaB — METOJO0M

«MOKpoOTro» paccena. [46-50].
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3.3 IIpodonoaroroBka no4n

Ha mnpenBaputenbHOM 3Tame IMOATOTOBKM MPOO TOYB BBICYHIMBAIUCH B
CyHIHIIbHOM 1Kady npu temmnepaTtype He 6onee 60°C. U3 BricyeHHOro o0pasia
MOYBHl yNAJSUIOCh KPYMHBbIE KAMHM M PACTUTENbHBIE BKIIOUEHHS, IOCIE YEero

cyxas mpo0a mpocenBaliach Y€pPe3 CUTO C pa3MEpPoOM sideeKk | M.

3.4 I'panyJjioMeTpUYECKHUIT aHAJIN3 NTOYB

['panynomerpuyeckoe  (QpakiMOHMPOBAHUE TOYBHI  MPOBOJMUIOCH €
MMOMOIIIBIO TIOCJIEIOBATEIBHOTO HCMOJIb30BAHUS METOJ0B «MOKPOIr0» CUTOBOIO
paccesa.

[IpoObI MOYBBI CMauyMBaNIACh AUCTHILIMPOBAHHOW BOJOM M pacTHpanach B
dbapdopoBoii cTynmke ¢ HpPUMEHEHHEM IIeCTHKAa C PE3MHOBBIM HAKOHEUHHKOM.
[TomydeHHass MOYBEHHAs CYCIEH3Ms MPOITYCKAJIOCh HAa KOJOHKY CHUT C pa3MepoOM
aaeexk 500, 250, 100, 63, 40 Mkm, pa3MEUICHHBIE B MOPSJIKE YMEHBIICHHEM
OTBEPCTUH CBEpXY BHU3. TakuM 00pa3oM, CHTOBBIM METOJOM BBIJIEICHBI (DpaKIuu
¢ pasmepamu dactuil 1000-500 mxm, 500-250 mxMm, 250-100 MM, 100-63 MkwM,
<40 MKM.

Paznenennbpie Gpakiyuy MOYBHI MOCIE BHICYIIMBAIN JI0 BO3IYITHO-CYXOT'O
COCTOSIHMS, B3BCIIMBAJIHW, OMNPEACISIN YICIbHOE COICPNKAHUE PATUOHYKIUIOB

KKI01 (ppakiuu B oOpasiie.

3.5 AHanu3 pauoHyKJIH/I0B

Onpenenenue yaelbHOW AaKTUBHOCTU PaJUOHYKIIUJIOB “"Am u “'Cs
MPOBOJMIIOCH HAa TaMME-CIEKTPOMETPE C TOJYMPOBOAHUKOBBIM JICTECKTOPOM
Canberra GX-2020. OmpeeleHre yAenbHOH AKTHBHOCTH ST B IOYBEHHBIX
oOpasiax mMpoBOAMIIOCH MPSMBIM H3MepeHreM Ha Oera-cniektpometpe «IIporpecc-
bI'». OnHako, B cilydae HaXOXKICHUS YICIbHOW aKTUBHOCTH PATUOHYKIIUIOB B
oOpasnax aerektupyemoro npesaena (100 bk/kr), mpoBoawuics paguoXUMHUIECKHMA
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aHanu3 ¢ 0eTa-CIeKTPOMETPUUECKUM OKOHYAHUEM Ha KUAKO-CUUHTUUIALHOHHOM
ciexrpometp «TRI CARB 3100 TRy. Pagroxumimdeckoe BhIICTCHHE ST, a TAKKe

239+2400py cocTosa M3 HECKOJBKHMX OTAMOB: M3BJICUCHHS DAJHOHYKINIOB U3
MOYBEHHON MAaTpHIIBI METOJOM BBIIIEIAYMBAHUS WM TOJHOTO Pa3lIOKEHUs
cmecbto MuHepanbHbIX KucinoT (HF u HNO;3), ounctku oT Memarommx
PalMOHYKJIMIOB, TOATOTOBKM CYETHBIX OOpa3lloB U OIpPENEeICHUsl yIEeIbHOM

239+240
"“Pu B cueTHBIX 00pa3ax

AKTUBHOCTH paarOMn30TOIIOB. Yneanaﬂ AKTHUBHOCTB
OonpCcaACIAIIOCH C IIOMOIIBIO aﬂb(i)a-CHeKTPOMCTpa C IIOJIYIIPOBOOAHHUKOBBLIM

netekrtopom «Alfa-analyst» [51-53].
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4 CoumajbHasi OTBETCTBEHHOCTD IIPH MCCJIEI0BAHUM paclipee/ieHue
HCKYCCTBEHHBIX PAIHOHYKJIM/IO0B M0 IPAHYJIOMeTPUYECKUM (ppakuusiM
MoYB

ITocne 3akpeitss CUII B 1989 r. Ha ero TeppUTOpMH HWHTEHCUBHO
pa3BUBAETCS XO3AWCTBEHHAs JEATENBHOCTh — pa3padOTKa MECTOPOXKACHUM,
npokinanka JwuHuid JIOII, kpyrmoroguusslid Bblac ckorta. bonee riaybokoe
W3YYCHUE BO3JCUCTBHS SICPHBIX B3PHIBOB HA MOYBHI JACT HOBYIO MH(MOpPMAIIHIO,
YTO TO3BOJIUT YBEJIMYUTH O€30MacCHOCTb, KaK JI0JIel, paboTaronmx Ha J100bIYe
MOJIE3HBIX MCKOMAEMBIX MJIM HA CEJIbCKOXO3SIMCTBEHHBIX YrOAbSX HA TEPPUTOPUU
NOJINTOHA, TaK M mNoTpeduteneil 3tod mnpoxaykuuu. Cpeaw 3TOM NPOAYKIUU
0CO0OT0 BHHUMAHHMS 3aCIy>KUBACT CEIbCKOXO3SUCTBEHHAS NPOIYKIUS — MSICO,
MOJIOKO, KYMBIC, HIEPCTh, KOTOpAsi HAIpPSMYIO MONAJAcT HaceleHHro. B cBsA3m ¢
BBIIIECKA3aHHBIM BHJHO, 4YTO TOJBKO OYEHb THIATEIbHBIM AaHAIU3 CBS3U
pacmpesiefieHdss  PaJuOHYKIHJIOB 1O TpaHyJOMETpUYECKUM  (pakimusM ¢
OCOOEHHOCTSIMU CBOWCTB NOYB MO3BOJMUT HAWTU palMOHANBHBIA M 3()(PEKTUBHBIN
METOJI WX peadWIuTaluu, TaK KaK 3TO IO3BOJISET OLICHUTHh BKJIAJ IMOYBEHHOTO
MOKPOBA B 3arps3HEHHE BO3AYIIHOTO OacceiiHa Mpu BETPOBOM MOABEME MbUIA U
IIPOTHO3UPOBATh JIOKAIBHOE BTOPUYHOE NEPEPACHPEACICHUE PATUOHYKIUIOB 32
CYET BEPTUKAIBHOM U TOPU30HTAIILHOW MUTPALIUH.

B pazgene paccMarpuBarOTCS: MPOU3BOACTBEHHAs O€30MACHOCTh Ha
OTKPBITOM BO3JIyX€ M B Ta0OPATOPUU; IKOJIOTHUECKass O€30MaCHOCTh IIPH MOJIEBBIX
paboTax, TPAHCIOPTUPOBKE M IPOOOIMOATOTOBKE I10YB; OE30MacHOCTh B
YpE3BbIYAMHBIX CUTYAIUAX, & TAKKE HOPMATUBHO ITPABOBBIE BOIIPOCHI.

Paboune mecrta pacnosioxkeHbl B JabopaTtopusix MHCTUTYTa paguanimoHHON
Oe3onacHocTu U sKosorui, yi. Kpacnoapmeiickas 2, r. KypuatoB u aynuropuu
No541 na nstom staxe 3aanust 20 kopnyc TITY, Jlenuna 2/5, r. ToMCK, UMEIOT
€CTECTBEHHOE M HCKYCCTBEHHOE OCBelleHHMe. EcrecTBeHHOE oOcBenieHue
OCYUIECTBJISIETCS Yepe3 CBETOBbIE MPOEMbI (OKHA), MCKYCCTBEHHOE OCBELICHUE

OCYIIECTBIISIETCSI CUCTEMOM OOIIIET0 paBHOMEPHOTO ocBenieHus. [nomanas Ha oHO
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pabouee mecto ¢ 1K ¢ KUAKOKpUCTAINTMYECKUM MOHUTOPOM COCTABIISIET HE MEHEE

2 3
5 M“, a 00BeM Ha 0J1HO pabouee MecTo — He MeHee 10 M.

4. 1TIpousBoacTBeHHas1 6€30MACHOCTH

41.1

MepPONpPUATHI 10 UX YCTPAHEHUIO

AHann3 BPCAHBIX NMPOU3BOACTBCHHBIX q)aKTOPOB H 000CHOBaHHE

Paboune mecta pacnosioxkeHbl B JabopaTopusx MHCTUTyTa paguanmoOHHON

0e3onacHocTH H 3Kosoruil, yiu. KpacHoapmeiickas 2, r. Kypuaros u aynuropun Ne

541 na narom staxe 3aanus 20 kopryc TIIY, Jlenuna 2/5, r. ToMmMck, UMEIOT

CCTCCTBCHHOC U NCKYCCTBCHHOC OCBCIICHHC. [Inomane HA OJTHO pa6oqee MCCTO B

2 2
[IK cocraBiser He meHee 4,5 M°, a 00bem — He meHee 20 M°. B aymuropusx

HMCIOTCs IICPCOHAJIBHBIC KOMIIBIOTCPEI. Pa6oTte! Ha ITK IIPOBOIATCA B IIOMCIICHHUH,

COOTBETCTBYIOIIEM TMTMEHUYECKUM TpeOoBaHUsAM. B Tabmuue 7 mnpuBeacHbI

BPCIHBIC U OIIACHBIC ¢)aKTOpBI IIpu pa60Te Ha IICPCOHAJIBHOM KOMIIBIOTCPC.

Tabnuma 7 — DneMeHThl NPOU3BOACTBEHHOTO Mpoliecca, GOpMHUPYIOIINE BPEIHBIC

1 onacHble (hakTOpbl B paboueM MOMEIICHUN

E S HaunmeHoBaHue PakTophI
= (T'OCT 12.0.003-2015 CCBT) [55] | HopMaTHBHbBIE JOKYMEHTbI
& A BH/I0B padoT B
peAHbIe OnacHsle
1. OTKIIOHEHUE | Mexamnaecki I'OCT 12.0.003-99 [56]
napameTpoB e. ABMAL DI I'OCT 12.4.264-2014 [57]
= | Ot6op mpo6 KIMMaTa Ha ngecequHI;I T'OCT 12.4.240-2013 CCET
2 ITOYBEI OTKPBITOM BO3/yXE. P [58]
o) MECTHOCTH;
S 2 HNounmsupyromiee ’ 'OCT 12.1.038-82 [59]
= U3JIyUYCHHE. P 2.2.2006-05 [60]
;f;;z‘;}‘x“e TOCT 12.1.005-88 [61]
MHE’( OKJfHMaTa . CanlTuH 2.2.4.548-96 [62]
5= | Anba-criekTpo- HOME - TOCT 30494-96 [63]
g METPUYUCCKHUIT aHATTU3 2 He H(I)CTaT(;qHaﬂ CIT 2.6.1.799-99 [64]
5 | ¢ paIHOXUMUYECKAM el CanlluH 2.2.1/2.1.1.1.1278-
X OCBEIICHHOCTh
S« | BBUICICHUEM AG0UCH 3OHEL: 1.Ilopaxxenue 03 [65]
Z | usoromnos P . ’ anexktpudeckuMm | CanlluH 2.2.2/2.4.1340-03
) 3.BosnelicTBue .
% | pagVoOHYKJIHIOB; HOHMAHDY OGN TOKOM; [66]
= | O6paGoTka pyiott T'OCT 12.1.003-83 [70]
= paauam
2 | pe3yJbTaTOB aHAIN30B ’ . I'OCT 31336-2006
= 4 .I1oBBIIIEHHBII
S | M COCTaBleHNne oBeHE 1VMa: [69]
= | orueros. zcheneHLi o TOCT 12.1.029-80 [68]
g ' cPBHO TOCT 12.1.038-82
S HMOIMOHATBHOTO
& [67]
= HaIPSKEHUS.
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IHoJseBoii 3 Tan

1. Omxnonenue napamempos Kiumama npu noiegvlx pabomax

HeobxoaumbiM ycnoBueM 3(pPeKTUBHON MPOU3BOJCTBEHHON JEATEILHOCTH
YelioBeKa SIBISIETCSl oOecleueHue HOPMAaJIbHBIX METEOPOJOTHUECKHX YCIOBHH B
paboueii 3one. KnumaT mpencrasisier coboii kKoMIieke (pusnueckux (hakTopos,
TaKMX KaK BJIAXKHOCTb, CKOPOCTh JBMYKEHUS BO3yXa, HHTEHCUBHOCTh COJIHEUHOTO
U3ITyYEHHUs], BEJIMYMHY aTMOC(EPHOTO JaBICHUS.

[TapameTpsl MHKpOKJIMMAaTa OKa3bIBAIOT HEMOCPEJCTBEHHOE BIMSHHME Ha
TEIUIOOOMEH YeJOBEeKa C OKpY’Kalollel cpenoil, €ro TEemIoBO€ COCTOSHUE U
ONPENIEIAIOT CaMOYyBCTBHE, paboTOCIOCOOHOCTb, 3I0POBbE u
MIPOU3BOJIUTEIIBHOCTD TPYAA.

Kimumar na teppuropun CeMHNamaTUHCKOTO HMCHBITATEIBHOTO TMOJIUTOHA
pPE3KO0 KOHTHMHEHTaJbHBIM, cyxoil. CpemHss ToJoBasi TeMIeparypa BO3ayXa
KoJiebsieTcs 1mo Tepputopuu obdnactu B npeaenax 1,4 — 7,3°C, npuueM Hauboiee
BBICOKHE €€ 3HAUCHMS XapaKTePHbI /I CAMBIX FOKHBIX PallOHOB — MYyCThIHb. JIEeTO
Ha TEPPUTOPHUH O0JACTH OYEHB KAPKOE, a Ha IOT€ 3HOMHOE U MPOJIOKUTEIHLHOE.
TemmnepaTtypa Bo3ayxa JeTOM HHOTAa moBbimaetcs a0 40-48°C [71].

2. Uonusupyrowee uznyuenue.

Bce numa, pabortaromiye ¢ MCTOYHMKAMHU M3JIYYEHUS WIM TOCEIIAIOIIHe
YYaCTKH, II€ MPOU3BOAATCS TaKue pabOThI, JOJKHBI 00€CIIeUnBaThCS CPEACTBAMU
uHaUBUyaibHOM 3amuThl (CHU3) B COOTBETCTBUU C BUJIOM H KJIIACCOM PadoT.

[Tpu paboTax ¢ paIOaKTUBHBIMH BEIIECTBAMHU B OTKPHITOM Buje | kitacca u
npu oTAeNbHbIX padoTax Il kiacca mepcoHan JOKEH UMETh KOMIUIEKT OCHOBHBIX
CPEIICTB MHIMBUIYATIHHOM 3aIUTHI, & TAKXKE JOTOTHUTEIIbHBIC CPEICTBA 3AIUTHI B
3aBUCUMOCTH OT YPOBHS U XapaKTepa BO3MOKHOTO PaIMOAKTUBHOTO 3arps3HEHUS.

OCHOBHOI KOMITJIEKT CPEJCTB WHIWBHUAYATHHOM 3aIUTHI BKIIOYAET: CIICIl
Oenbe, HOCKM, KOMOWHE30H WJIM KOCTIOM (KypTKa, OprOKH), criell. 00yBb, IIAMOYKY

WM [JIEM, IIEPYAaTKH, IMOJOTCHHA W HOCOBBIC IINIATKM OJHOPA30BBIC, CPCACTBA
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3alMTBl OPraHoB JbIXaHUs (B 3aBUCUMOCTM OT 3arps3HEHUs BO3]yXa) B
cootBeTcTBUH ¢ [OCT 12.4.264-2014 [57].

IIpu paborax II kmacca u mpu oTaenbHBIX padorax III kmacca mepconan
JOJKeH OBITh 00ecIieyeH XajlaTaMu, IMIAoYKaMH, epyaTKaMu, JIETKOW 00yBbIO U
OpU HEOOXOAMMOCTH CpEACTBAMHM 3allUThl OpraHoB JbixaHus. CpeacTa
VHAMBUIYAJIbHOM 3aIMThI JUJIs pa0dOT C paguOaKTHUBHBIMU BEIIECTBAMM JOJKHBI
U3FOTOBIIATBCS M3 XOPOLIO  JIE3aKTUBUPYEMBIX MAaTE€pUANOB, JMOO OBITh
OJIHOpPa30BbIMH [57].

3amMTHasg ~ OAeXAAa  OT  pPaJMOAKTUBHOIO  3arps3HEHUs  JIOJDKHA
COOTBETCTBOBATh OCHOBHBIM TpeboBaHusM, ycranoBieHHBIM ['OCT 12.4.240-2013
[58]. 3amuTHas ofexk/1a JOKHA JISTKO CHUMAThCS M OJIEBaThCsl, YTO 00ECIICUNBACT
MHUHHMMAJIbHBIA PHUCK PAJHOAKTUBHOTO 3arps3HeHusd. KoOHCTpyKuus 3amuTHON
OJIEXbI, €€ TIOKPOM M paclpeesICeHHe MAacChl HE TOJDKHBI COKPAIlaTh aMILUIUTYLy
JBUKEHUM paloTarolero u yacre ero tena (pyk, HOT, TOJIOBBI), BBITOJIHAEMBIX
IPaKTUYECKU 0€3 OUTYTUMBIX YCUIIMI U 4yBCTBa AUCKoM(popTa, bosee yeM Ha 30%
OTHOCHUTEJILHO COOTBETCTBYIOUIMX JIBH)KEHHUI paboTaromiero 0e3 HMCIoIb30BaHMs

3aIUTHOMN ofex bl [58].

JlaGopaTopHblii M1 KaMepaJbHbIN dTaNbI

1. Omknonenue napamempos MUKpoKIUMama 6 nomMeweHuu

CocrositHue BO3IYIIHON Cpelbl pabouero IMOMENICHUSI XapaKTepus3yeTcs
CIEAYIOIIMMHU TOKA3aTEIsAMHU: TEMIEPATYpOH, OTHOCHUTENIIBHOW BIJIAJKHOCTHIO,
CKOPOCTBIO JIBHKEHHUSI BO3/yXd, WHTCHCUBHOCTHIO TEIUIOBOTO W3JIYYEHHUS OT
HarpeTou MoBEPXHOCTH.

JInst moayM B MOMENIEHUE BO3yXa UCHOJIb3YIOTCSA CUCTEMbBI MEXAHUUYECKOM
BEHTWALIMM M KOHAWLMOHUPOBAaHMS, a4 TAaKXKE €CTECTBCHHAs BEHTWJISALMUSA —
pPETyIUPYETCs TEMIEpaTypa BO3AyXa ¢ MOMOIIBK KOHAUIMOHEPOB KaK TEIJIOBBIX,
TaK U OXJIAKIAOIIHX.

KommbrorepHass  TeXHMKAa  SIBJIIIETCA ~ WCTOYHUMKOM  CYIIECTBEHHBIX

TGHHOBBIJIGHGHI/Iﬁ, 4YTO MOXCT IPHUBCCTH K IIOBBINICHHUIO TEMIICpATYPbl H
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CHM)KEHUIO OTHOCUTEJIBHOW BJIAXKHOCTHM B IOMENIEHUMH. B Takux MoMenieHusx
JIOJKHBI COOTIOAATHCA OTPEICIIEHHBIE TapaMeTPhl MUKPOKJINMATA.

JUig mojady B OMEUIEHUS] CBEXKETO BO3yXa MCIOJB3YIOTCS €CTECTBEHHAs
BEHTWISILMA (IPOBETpUBAHKE). B MOMEIIEHUSX, II€ YCTAaHOBJIEHBl KOMIIBIOTEDHI,

JIOJDKHBI COOJTFOIATHCS ONPEICIICHHBIC TapaMeTpbl MUKpOKIMMaTa (Tadmumna 8).

Ta6numa 8 — IlapamMeTpbl MUKpOKJIMMATA JJISI IOMEIICHUH, TJIe YCTaHOBJICHBI

kommbtorepsl 1o OCT 12.1.005-88 [61], CanlluH 2.2.4.548-96 [62]

Ilepuoa rona ITapameTp MUKpOKJIMMATA Beanunna

Temmeparypa Bo3nyxa B nmomemeranu | 22-240C

XOJIOAHDBIN NI EPEXOHBIH OTHOCUTENbHAS BIAKHOCTh 40-60%
CKOpOCTh BM)KEHUS BO3yXa Jlo 0,1 m/c

Temnepatypa Bo3ayxa B nomemienuun | 23-250C

Tenmbii OTHOCUTEIbHAS BIAKHOCTD 40-60%
CKOpOCTh JBUKEHUS BO3yXa 0,1-0,2 m/c

O0BbeM TMOMEIICHHM, B KOTOPBIX MOMEIIECHbI PAOOTHHKUA BBIYHMCIUTEIBHBIX
LIEHTPOB, HE JOJKEH ObITh MEHbIIE 19,5 M3/qu1, C YY4€TOM MaKCUMAJIBHOTO YHUCIIa
OJIHOBPEMEHHO paboTaromux B cMeHy. HopMbl mojmauu cBexero Bo3ayxa B

IMOMCHICHUHU, I'IC YCTAHOBJICHBI KOMIIBIXOTCPEI, IIPUBCACHBI B Ta6J'H/II_[e 9.

Tabmmia 9 — HopMbl mo1auu CBEXET0 BO3IyXa B IIOMEIIEHUSAX, TJ€ PACIIOI0KECHBI

xkommbroTepsl o 'OCT 30494-96 [63]

O0beMHBIH pacxox moaaBaeMoro B mOMEIICHUE CBEKET0

XapakTepucTHKA MOMelleHus!
BO3/1yXa, M3 /HA 0JTHOTO YeJIOBEKA B 4ac

O0weM 0 20 M3 Ha YeJloBEKa He menee 30

JIns nmoxanepaHWs ONTUMAJIbHBIX MHMKPOKIMMATHYECKHX YCIOBUM B
MOMEILEHUH B JIETHUN Neprol HEOOXOAMMO CBOEBPEMEHHO, HE PEXE OJTHOTO pa3a
B CYTKH, HPOBETPUBATH [OMEIIECHHWE, NPOBOJUTH BIAXHYIO YOopky. Ilpu
MPOBEICHUH KaMepaJbHbIX padOT Ha KOMIIBIOTEPE C MOHUTOPA BBITUPATH MbLIb, U
npu pabore ¢ anb(ha-CIeKTPOMETPOM TakKe BBITHUpPATh MbUlb. B 3uMHee Bpems

MOMEIIeHHE JTA0OPATOPUU JOJIKHO OTAILIIMBATHCS.
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2.  Heoocmamounas oceewennocms paboueti 30Hvl

OmgHuM #3 SJIEMEHTOB, BIUAIONIMX HAa KOM(OPTHBIE YCIOBUS pPabOTHI B
JabopaTopud W TEPCOHATILHOM  KOMIIBIOTEPE,  SBJISIETCS  OCBEIICHHE.
HenocTtaTo4HOCTh OCBEIIEHUS TPUBOAUT K HANPSKEHUIO 3PEHUs], Ocladiser
BHUMAaHWE, MPUBOJUT K HACTYIUICHUIO NPEXKICBPEMEHHONW YTOMJIEHHOCTH.
Upe3MepHO SIPKOE OCBEIICHUE BBI3BIBAET OCIICIUICHUE, Pa3/IpaXKCHHE U pe3b B
rna3zax. HenpaBunbHOE HampaBieHHUE CBETa Ha pabodyeM MECTE MOXET CO3aBaTh
pe3kue TeHH, OJUKU, Je30pUeHTHUPOBATh paboTaromiero. Bece 3T npuyuMHbBI MOTYT
MPUBECTH K HECUACTHOMY CJIy4aro Wi mpod3a00aeBaHusIM, TIOATOMY CTOJIb BaXKEH
MPaBUJIBHBIA PACUET OCBEIICHHOCTH.

K cucremam ocBemieHus MNpPeabABISIOTCS —CIEAyIOmKUe TpeOOBaHUS:
COOTBETCTBHE YPOBHS OCBEIICHHOCTH pab0O4YMX MECT MO XapaKTepy BBHIMOJIHIEMOMN
3pUTEIBHON PpabOThl; JTOCTATOYHO PABHOMEPHOE pachlpeeieHrue SPKOCTH Ha
pabounx TMOBEPXHOCTSAX W B OKPYXKAIOIIEM MPOCTPAHCTBE; OTCYTCTBHE PE3KUX
TEHEU, NpsIMONl U OTPaKEHHOM OJIECTKOCTH (MOBBIIIEHHON SPKOCTH CBETAIIUXCS
MOBEPXHOCTEH); TIOCTOSHCTBO OCBEIIEHHOCTH BO BPEMEHHU; ONTHUMAalbHas
HaIPaBJICHHOCTh U3JTy4aeMOT0 OCBETUTEIIbHBIMU IPUOOPAMU CBETOBOTO MOTOKA).

B nomemenusix maboparopun u kabunerax ¢ [IK ocBemienue sBisercs
COBMEINICHHBIM (€CTECTBEHHOE OCBEIICHHE, TOTIOJTHEHHOE HCKYCCTBEHHBIM).

EcrecTBeHHOE OCBEIIEHHE OCYIIECTBIISIETCSI OOKOBBIM CBETOM 4YEpe3 OKHA.
HCKyCCTBEHHOE OCBEILIEHME B IMOMEIICHUAX JOJDKHO OCYLIECTBISATHCS CUCTEMOMU
oO1iero paBHOMEpHOro ocenieHus. K o0meMy OCBEeIIeHUI0 JIOMOTHUTEILHO
YCTAHABIIUBAIOTCA CBETWIBHUKA MECTHOTO OCBEIICHUWS, NPEAHA3HAYCHHBIC JIs
OCBCILICHUS 30HBI PACHOJIOKEHUS JOKYMEHTOB WIM MpeIMeTOB. B kaudecTBe
MCTOYHUKOB CBE€Ta IMPU HMCKYCCTBEHHOM OCBECIICHUU [IOJKHBI MPUMEHSITHCA
MIPEUMYIIECTBEHHO JIIOMUHECUEHTHbIE Jamnbl Tthna JIb. I'uruennueckue

TpeOOBaHUS K OCBEIIICHHIO JaHHBIX MOMEIICHUH 1Toka3aHbl B Ta0muie 10.
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Tabmuna 10 — Hopmupyemble mapaMmeTpbl €CTECTBEHHOTO M HCKYCCTBEHHOT'O

OCBellleHUs B nmoMelieHuu jgadoparopun u nomenieHuu ¢ 11K cormacno CanlluH
2.2.1/2.1.1.1278-03 [64]

HOpMBI OCBCIICHHOCTH, JIK IIPH OCBCILICHUH

Tun noMenrenus

KomOunupoBanHoe Oo0wee
[Tomerenne TSt HepCcoHaa,
OCYIIECTBIISBITUI Texanyeckoe | 750 400
obcmyxxuBanue [1TK

3. Bo3zoeiicmeue uonuzupyroweti paouayuu

[Ipu paboTe C OTKPBITHIMU UCTOUHHKAMH W3JTY4Y€HUs (M30TOIbI IUTYyTOHUS)
BEHTWISILIUOHHBIE U BO3JyXOOUUCTHBIE YCTPONCTBAa JOJDKHBI OOECreYyruBaTh
3aIATY OT PAJAMOAKTHBHOTO 3arps3HEHHUS BO3ayxa paboymx TOMEIICHHH |
atMocepHoro Bo3ayxa. Pabouume moOMeNIeHus, BBITSDKHBIC MIKadbl, OOKCHI,
KaHBbOHBI U APYTroe TEXHOJIOTHYECKOe 000PY/I0BAaHUE TOJKHBI OBITh TaK YCTPOCHBI,
9TOOBI TIOTOK BO3/ayXa OB HAIpPaBJICH M3 MEHEE 3arpsA3HEHHBIX MPOCTPAHCTB K
OoJtee 3arps3HeHHBIM [ 72].

Opranuzanuu, T/1¢ BeAyTCsS pabOThl C OTKPHITHIMU UCTOYHUKAMU U3ITYICHUS
BCEX KJIACCOB, JIOKHBI HMETh XOJIOJHOE U Topsiuyee BOJOCHAOXKEHHE U
KaHanm3aiuio. [IpueMHUKN 111 cluBa PaJMoOaKTUBHBIX PACTBOPOB (PaKOBUHBI,
Tpambl U JIp.) B CHCTEME CIICIMATIBHON KaHAIW3AIMH JTODKHBI OBITh M3TOTOBJICHBI
U3 KOPPO3MOHHO-CTOMKMX MAaTEpPHAIIOB WA HMMETh JIETKO J€3aKTUBUPYEMbIC
KOPPO3HOHHO-CTOMKUE TIOKPBHITHSI BHYTPEHHHX M HApPYKHBIX IMOBEPXHOCTEH.
KoHCTpyKITMS TPUEMHUKOB JOJKHA HMCKIIOYaTh BO3MOXXHOCTH Pa3OpBhI3TMBaHUS
pactBopos [73].

CorylacHO TOJOXKEHUSIM paauanuoHHoi Oe3zomacHoctu CIT 2.6.1.799-99
[73], npuMeHseMbIM TpH KOHTPOJIE CTEICHH PaJUAIMOHHON OMACHOCTH IIpU
paboTe ¢ paguOAKTUBHBIMU MaTepuajamMH, HCIYCKAIOMUMHA HOHU3UPYIOIIEe
U3ITydeHHE, OomnpeaensieTcss Kod(pPUIMEeHT KadecTBa MOHU3HPYIOIICTO H3ITYUCHUS
(K), xoroperit mpexacraBisier coOoit Oe3pa3sMepHYIO0 BEIMYHUHY, HA KOTOPYIO, C
IEIbI0 TIONYYCHHSI 3HAYCHWH DKBHBAJICHTHOW JI03BI, JOJDKHO OBITHh YMHOXKEHO
3HAYCHWE MOTJIONIEHHOW J03bI HOHU3UPYIOMIETO M3Ty4eHUs KOHKPETHOTO THUIIA B

MBIIIEYHON TKaHU. 3Ha4YeHHs] KOIPPUIIMEHTa KadecTBa HOHU3UPYIOIIUX
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n3inydeHnd K B 3aBUCMMOCTH OT JIMHEWHOW IE€pefadyu SHEPIUM INEPBUYHBIMU U
BTOPUYHBIMU (B Ciy4yae OOJIy4eHHS KOCBEHHO HWOHU3HPYIOIIMM H3IYyYEHUEM )
3apsOKEHHBIMM  YaCTHLIAMM 3@ CYET CTOJKHOBEHMS B Boxe L~ JOIKHBI

COOTBETCTBOBATh MPUBEIEHHBIM B Tabmile 11.

Tabmuma 11 — KoaddumueHnTsl KauecTBa HOHU3UPYIOMUX H3ITYYCHUN COTIIACHO

CII 2.6.1.799-99 [73]

Jluneiinasi nepenaya 3neprum L~ B Boe Kt
KkJx/M K3B/MKM
<0,58 <35 1
11 7,0 2
3,7 23 5
8,5 53 10
> 28 > 175 20

Ilpumeuanue. 3HaueHue KodI@uyuenma Kavecmea  UOHUSUPYIOWUX — U3TYYEHUll  OJis
NPOMENHCYMOYHBIX 3HAYEHUL JIUHEUHOU nepeoauu dHepeuu HAxXo0am Nnymém JUHelH020
UHMEPNONUPOBAHUSL MedHCOY VKA3AHHbIMU 6 mabauye sHavyenusmu K 0ns oannozo unmepsana
JuHelHol nepedaydu s3uepeuu. Hanpumep, ons nunetinoti nepeoayu suepeuu, paguotu 4,65 n/loc/m,

K~o6.

3HaueHusT Kod(ppuuuEeHTa KayecTBa PA3IMYHBIX BHUIOB HOHU3UPYIOIIMX
m3nydeHnii  «K» mpuMeHsroTcs i1 OLIEHKM MAaKCUMAalbHBIX  3HAYEHUU
9KBUBAJICHTHOM JI03bI PA3JIMYHBIX BUIOB HOHU3UPYIOIIMX H3TyueHuit [73].

B npouecce paznoxeHuss U3MENbYEHHBIX MPOO B KUCIOTaX MPOU3BOJAUTCA
paboTa C HEMOCPEACTBEHHBIM HCMOJIb30BaHueM 1aBukoBoir (HF), azortHoM
(HNO3), u consroit (HCI) u 6ophoit kuciot (H3BO3) — kak KOHIIEHTPUPOBAHHBIX,
Tak ¥ pazHou crenenu moiisipuoctu; 30 % pactBop Tpudbytuidocdara B TOIyOIIE.

[Ipenensro pomyctumbie KouneHtpamuu (I1JIK) Bpemnbix BemecTB B
BO3/lyxe paboyeil 30HBI — O00s3aTeNbHbIE CAaHUTAPHBIE HOPMATHUBBI IS
UCIIOJIb30BaHUs npu MPOEKTUPOBAHUH MPOU3BOJICTBEHHBIX 3/1aHUH,
TEXHOJIOTMYECKUX TPOIIECCOB, OOOPYJOBaHUS M BEHTWISIMH, a TakkKe s
NpeaynpeuTeIbHOIO0 M TEeKyllero caHutapHoro Hazazopa. CopaepxaHue B
OpraHu3Me€ BPEAHBIX BEIIECTB, MOCTYHAIOIINX B HETO PA3IUYHBIMU MyTAMH (IIpU

BJIbIXaHUH, YE€pe3 KOXKY, 4epe3 pOT) HE MOJDKHO MPEBBIIIATh OHOJOTMYECKHUX

44




npeeabHO AOMYyCTUMBIX KoHLeHTpauuid B coorBerctBuu ¢ 'OCT 12.1.007-76

[65]. B Ttabmume 12 mnpeacraBieHBl MPENENBbHO JOMYyCTUMBIC KOHIICHTPAIUH

XUMHNYCCKHUX BCIICCTB B BO3IYXC.

Tabmuma 12 — IpenensHo momyctumbie kKoutenTparuu (I1JIK) Bpeqasix BemecT

B Bo3ayxe paboueii 3061 o [OCT 12J1.005 [74]

IIpenmyiecTBeH-
Beauuuna | M0¢ ATPErATHOC o ace | Ocobennoctn
Ne | HaumeHoBaHue COCTOSIHUE B .
Ne CAS | dopmyana AK, ONACHO | [eliCTBHA Ha
n/n BelllecTBa BO3/IyX€e B
Mr/m3 CTH OpraHu3Mm
YCJIOBHUSIX
NMPOU3BOJACTBA

Paznpakenue
1 | AsorHasg kuciora+t 76972 37 HNO3 2 a 3 JBIXaTEJIbHBIX

MyTeH, A3BBI

2 | Bopuas kucrora H3BO3 10 3 Toxenunoe

OTpaBJicHHE

3 [TnaBukoBas HE 0,1 (c.c) . 2 Toxkcrnunoe

KHcioTa+t 0,5 (m.p.) OTpaBJICHHE
Paznpakenue

4 | Consnas kuciora+ HCI 5 i 2 BEpXHHX

JIBIXaTEIBHBIX
MyTEH, 0KOTU

5 0,0,0- 126-73-8|C12H2704P | 05 i 2 Toxeiriroe

Tpubytundocdar+ OTpaBJICHHE

Ilpumeuanue: c.c. — cpedHecymounas npeoeibHo 0ONyCmumMas KOHYeHmpayusl

M.p. — makcumanvuas pazosas npedenbHo 00NyCMuUMas KOHYeHmpayus

enaz; Knaccwl onacnocmu: 2 — evicoxoonachwle, 3 — onacuuwie.

a - gewjecmea,  CnocoOHble  6bI3bIBAMbL  allepeudeckue  3a001e6aHus 6
NPOU3800CMEEHHBIX YCIIOBUSAX,

vl - napuvl u/unu 2azvl;

+ - coeOuHenus, npu pabome ¢ KOMOpbIMU Mpedyemcs CneyuanbHas 3auuma Kodcu u

Paznoxenue mnpoO MNPOUCXOAUT MOCPEICTBOM BBIAPUBAHUA KHUCIOT H

JIOJDKHO TPOBOAMTHCS TOJBKO B CYHIMJIBHOM KAy ¢ paboTaromield BBITSKKOM.

[Tomemnenune mabopaTopuu JOIKHO TIOCTOSSHHO BEHTUWIMpoBaThes. [lepen Hawamom

paboThl MPOM3BOAUTCS MpoBeTpruBaHue. HanOoibIIyl0 OMacHOCTh ISl OpraHoOB

AbIXaHWA IIPCACTABIIAIOT IIapPbI

KOHIEHTPUPOBAHHOW TUIABUKOBOW KHUCJOTBHI,
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CIOCOOHBIE BBI3BIBATh KaK OCTpPHIE, TAK U XPOHUYECKHE OTPABJICHMS, OKa3bIBAEThH
HapKOTUYeCKUN dPPeKT, NPUBOIUTH K OTEKYy JErKUX, H3MEHEHHSIM B
KPOBETBOPHOW U IUIIEBAPUTENBHON CUCTEME.

bopHast kucnora crnocoOHa HakamMBarhbes B opranu3me. OHa MEIJIEHHO
BBIBOJMTCS MIOYKAMU U BBI3BIBAET TOKCUYHOE OTPABIICHUE.

ConsiHast KHMCIOTa SIBISIETCSl €KOM KUAKOCTBIO, XMMHUYECKU CTaOMIBHOM.
Hcnapssich, 00pa3yeT KUCIOTHBIA TyMaH, SIBIISIETCS HErOprounM BeriecTBoM. [1apbl
COJIIHOM KHCJIOTBI INPUBOAAT K pPa3IpakKCHUI0 BEPXHUX [JbIXaTEIbHBIX IIyTEH,
CJIM3MCTHIX 000JIOYEK IJ1a3; MOoMajas Ha KOXKY, BI3bIBACT XUMUICCKHE 0XKOTH [ 74].

B  mpouecce paboThl ¢ MOTEHIMAIBHO PAAUOAKTUBHBIMU MaTepHaTaMH
HEOOXOMMO HCII0JIb30BATh CPEACTBA MHIMBUYaIbHON 3aIIUTHl OT XUMHUUECKUX U
paNalMOHHBIX (PAKTOPOB, COOTBETCTBYIOUIMX CEpTU(UKAIUU 2 Kilacca pucKa —
1abOpaTOPHBII Xalar, TKAHEBYIO0 MacKy, MEAMIIMHCKHE PE3NHOBBIC TiepyaTku [75].

4.  Ilosviwennwiii ypogensb uiyma

CucremMaTHuecKuil IIIyM MOXET BbI3BATh YTOMIICHHS CllyXa M OCJa0JIeHHE
3BYKOBOI'O BOCIIPHUATHS, a TAKXKE 3HAYUTEIBHOE YTOMJICHHE BCErO OPraHHU3Ma.
OpHako He Bce UIyMbl, BpeAHbl. Tak, IPUBBIUHBIE HE PE3KO BBIPAKEHHBIE IIYMBI,
COIPOBOXAAIOIINE TPYJOBOM IMPOLIECC, MOTYT OJarompusTHO BIHUATH Ha XOJ
pa®oThl; HEpEe3KHe IIyMbl, XapaKTEPU3YIOIIMECS MEPUOJAUYHOCTBIO 3BYKOB,
HaIlpuMep, My3bIKa, B CHIIy CBOEM PUTMHUYHOCTH HE TOJBKO HE OTBIEKAIOT OT
pa®oThl, HO U BBI3BIBAIOT IMOJIOKHUTEIbHBIE AMOLIMHU, CIIOCOOCTBYIOT MOBBILLIEHUIO
3¢ (heKTUBHOCTH TpyAa.

B naGoparopuu ¢ anbda-cnekTpoMeTpoM IIyM cO37aeT padoTaroniuii
MEPEeABIKHON BAaKyyMHBIH HAcoc. YPOBHU IIIyMa OT palOThl MEpeaBHKHBIX
BaKyyYMHBIX HaCOCOB ycTaHaBimBatTcs B cootBeTcTBuu ¢ [OCT 31336-2006 [69].
Ji1s paboumnx MoMeIneHui JomyCTUMbINH YyPOBEHb 3BYKOBOT'O JJaBJICHUS COCTAaBIISIET
60 n1bA mo I'OCT 12.1.003-83 [70].

Jist  yctpaHeHuss WM OCialJeHusi HEeONaronpusiTHBIX — IIYMOBBIX
BO3/ICHCTBUI 11€71eCO00pa3HO M30JIMPOBATh paboune MOMEIIEeHUs, pa3Mellas ux B

qacTiaXx 34aHusd, HauoOoJiee YAAJICHHBIX OT TOPOACKOI0 myMa — pacClioJOKCHHBIX B
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riyOuHe 37aHus], oOpalleHHbIX OKHamMH BO 1Bop M T.I. Lllym ocmabGeBaer Taxxke
Onmarozapsi 3eJ€HBIM HaCaKJIEeHHEM, MOTJOMIAIONINM 3BYKH. CpeacTBa U METOJIbI
3anuThl OT mryma omnpenenensl B TOCT 12.1.029-80 [68].

5. Cmenenb Hep8HO—IMOYUOHATLHO20 HANDANCEHUS.

HepBHO—MOIIMOHANILHOE HANpsDKEHWE TpU paboTe Ha IMepCOHaIHLHOM
kommnbiotepe (I1K) Bo3HukaeT BenencTeue aedunuta BpeMeHH, 00IBIIIOr0 o0beMa
uH(popMaIuu, OCOOCHHOCTEH TUAIoOroBOr0O pekuma obOmenus demoBeka u [IK
(cOom, omepaTMBHOE OXKHJAAHHE M T.lI.), OTBETCTBEHHOCTH 3a 0€30ITMO0YHOCTD
uHpopMaruu. s Toro uToObl M30€KaTh YTOMIISIEMOCTH HEOOXOIMMO JenaTh
KaxJple 2 yaca 15 MUHYTHBIE IEPEPBIBBI, @ TAKXKE JKEJIATeIbHO cTapaTbes Oomee 4
4acoB HE 3aHUMATHCS OJIHOM U TOH ke paboToi, HEOOXOAMMO MEHSThH 3aHITHE U

00CTaHOBKY.

4.1.2 AHaJu3 ONACHBIX NPOU3BOJACTBEHHBIX (PAKTOPOB U 00OCHOBaHUE
MEepPONpPUATHI 10 UX YCTPAHEHUIO

IloJsieBoli 3Tan

1. Mexanuueckue mpasmwl npu nepecedenuu MecmHoCmu

B moneBbIx ycIOBUSX, a WMEHHO Ha OTKPBITOW MECTHOCTH TIpH
MPOBEICHUH TEO0IKOJOTUYECKUX pabor — Ha Ttepputopun KaparanamHckon
obmactt B 30He BiHMsIHUS CEMHUNATATHHCKOTO WCIBITATEIBHOTO TITOJUTOHA
BO3pACTaeT PUCK TOJYUECHHs MOBPEXICHUM U TpaBM. [loBpexaeHUsT MOTYT OBITh
Pa3HOM CTETNIEHU TSIKECTH:

MEPEIOMBI PYK ¥ HOT, Pa3JINYHbIC PACTSHKEHUS, BHIBUXH, YIIHOBI, ITOPE3bI U
1ap. Bo m3bexxaHnue pas3IWyHBIX MOBPEXKICHUN HEOOXOIWMO CTPOTO COOIIOIATH
TEXHUKY OC30MaCHOCTH M WHIAMBUAYAJIbHYI0 OC30MaCHOCTH >KH3HEIACATEIHHOCTH,
OBITh OYEHb BHUMATEIILHBIMU TPU MPOBEACHUU paboT. PaboTHMKaM HEOOX0IUMO
UMETh TpU cebe anTedyKy ¢ MEAMKAMEHTO3HBIMU CpeJICTBaMu (BaTa, OWMHT, KIYT,
MEIUITMHCKUN CIUPT, 3CJICHKA, TMEPEKHUCh BOJOPOJA, aHAJIBI'HH, HAIaTBIPHBINA

CIUPT, aabOYIIN/I, HOIITA U Ap.).
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JlabGopaTopHbIil U M0JIeBOM ITANBI

1.  Iopaosicenue snexmpuieckum moxKom

HIcTOYHUKOM 3JEKTPUUECKOTO TOKa TPH MPOBEACHUHM aHAIM30B Ha
o0opyaoBaHuU, a Takxke Mnpu pabore Ha OBM MoOryr sBUTBHCS mepernajsl
HANPSDKEHUS, BBICOKOE HANpPSOKEHHWE W BEPOSTHOCTh 3aMBIKAHUS UYEIOBEKOM
anekTpudeckoil 1enu [Ipoxoas uepe3 opraHu3M 4YEIOBEKa, ANEKTPUUYECKUN TOK
OKa3bIBaCT: TEPMHUYECKOE EHCTBHE (OKOTH, HATPEB 1O BHICOKHX TEMIIEpaTyp
BHYTPEHHUX OPraHOB); SJCKTPOIUTUYECKOE IeUCTBUE (Pa3lioKeHNE OPTaHMUECKUX
KHUJKOCTEH Teja HapylIeHWE HX COCTaBa); OHOJOTMYecKoe JAeHcTBHE
(pazapakeHue v Bo30yKIE€HUE )KUBBIX TKAHEH OpraHu3Ma).

IIpu pabore c snekrponpubopamu (eKTpusyromas ycraHoBka Gwinstek
GPC-3060D u anbda-cnexrpomerp ORTEC) Heobxoaumo coOmrofeHue mpaBuil
anekTpobe3onacHocTd. B 9acTHOCTH, HE JOMyCKaThb 3aMBIKAaHUS —KIEMM
AIIEKTPOJIMTUYECKOW yCTaHOBKM BO U30ekaHHME yaapa TOKoM. HampspkeHus
IPUKOCHOBEHUS U TOKH, MPOTEKAIOIINE Yepe3 TEJO YEJIOBEKa MPU HOPMAIbHOM
(HeaBapuHOM) pEeXHME JJIEKTPOYCTAHOBKH, HE JOJDKHBI MPEBHIIIATh 3HAYCHHM

yKa3aHHBIX B Ta0uie 13.

Tabmuma 13 — HopmupoBanue HampspkeHuss TpukocHoBeHuss M Toka ['OCT
12.1.038-82 [67]
Pox Toxa U,B I, MA
ITepemennsnrit 50 I'iy 2,0 0,3
[Tepemennsrit 400 ' 3,0 0,4
IMocTosHHBIN 8,0 1,0

[Io omacHOCTM mMOpakeHUs BJIEKTpUYECKUM TOKOM mnomeuieHus ¢ [IK u
7ab0opaTopusl OTHOCSTCS K MOMEIIEHUSIM O€3 MOBBIIIEHHOW OMacHOCTH (COIrIaCHO
[1YD), T.K. B [AaHHBIX [OMEILEHUSAX MPEoOIaJal0T CIEAYIOIUE YCIOBHS:
OTHOCHUTENBbHAsA BIAXHOCTh cocTtaBisier 50-60%; Ttemmeparypa BoO3ayxa B
noMenieHusix He mpesbimaer 35°C; OTCYyTCTBYIOT TOKOMPOBOSAIINUE TMOJIBI (TTOJIBI

nepeBsHHbIe) [67].
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[Tomemenus;, e pasmemniatorcs pabounme mecta ¢ [IK, momkHBI OBITH
00OpyZIOBaHBI 3alIUTHBIM 3a3eMJICHHEM (3aHYJIEHHEM) B COOTBETCTBHUHU C

TCXHUYCCKHMMH Tpe6OBaHI/I$[MI/I I10 SKCILTyaTaluu.

4.2 JkoJoruyeckast 0e30mMacHOCTh

[Ipu moarotoBke mnpod TOYBHI K H3YYCHHIO HX (PUIUKO-XUMUYECKUX
CBOWMCTB, B J1a00OpaTOpUN BO3AYX 3arps3HICTCS BPEIHBIMU ISl 310POBbS YETIOBEKA
napamu, MbUIbIO, Ta3aMU. JTO 0OOCHOBBIBAETCS TEM, UTO padOThI MPOU3BOASTCA CO
MHOTUMHU XWMUYECKUMHU PEaKTHUBAMH W BelIeCTBaMH. BO3MOXXHBI YT€UKH U TPHU
HENPaBUJIBHOM XpaHEHUU 3TuUX BewecTB. [locTyrieHue $70B dYepe3 OpraHbl
JIBIXaHUS SIBJISIETCS OCHOBHBIM M HanOOJI€€ ONAaCHBIM ITyTEM.

JUiss npenoTBpallleHus OTpaBJCHHUs OpraHU3Ma 4YeJlOBEKa BpEIHBIMU
BELIECTBAaMH Bce JabopaTopHble padOThl JOJIKHBI NMPOU3BOJIUTHCSA B BBITSKHBIX
mKadax Tpu BKIOYEHHOM BeHTWISIIUU. CKOpPOCTh [IBIJKEHHSI BO3AyXa B
BBITSDKHOM IIKady JTOJKHA 00€CleurBaTh MOJHOE YAAJIIEHUE BPEIHBIX BELIECTB.
XpaHeHHE TaKWX BEIIECTB JOKHO HCKIIOYaTh BO3MOXKHOCTh MX yTeuku. llpu
HEOOXOAMMOCTH, B paboTe C TaKMMHU BEUIECTBaMU pabOUYMil mepcoHan JOJKEH
N0JIb30BaThCS CPECTBAMU 3alllUThl (IpOTHBOras, pecrnupatop). JlaboparopHyto
npoOy, TOATOTOBJIEHHYIO TIOMEMIAIOT B COCYJ M3 TEMHOrO CTEeKJa WU
yITaKOBBIBAIOT B MaKeT U3 Oymaru «kpadr»[76].

JIaGopatopHble aHaIU3bl 17151 TPOO MOYBBI PAa3HOM CTENIEHU PaOaKTUBHOTO
3arpsi3HEHHS]  TPOBOAWIICS C  HUCHOJIB30BAHMEM  pa3HbIX  MHCTPYMEHTOB,
npucHocoOieHnit u  JabopaTOpHOM TMOCYyAbl B OTAENE  paJUallMOHHOMN
UCCJIEJOBAaHUM U BOCCTAaHOBJICHUH 3KocucTeM Ha 0aze MHcTuTyTa pannalmoHHON
oeszonacHoctu u oskonoruun HALL PK. Ilocnme kaxmoil mpoObl mpoOBOIMIICS
JI€3aKTUBALIUS MHCTPYMEHTOB, IpUCIIOcOOIeHni U 1abopaTopHoit nocyasl. [locie
NPOBEICHHUS] BCEX HEOOXOJIMMBIX JIaDOPATOPHBIX AaHAIM30B U  MOJYYECHHS
MPOTOKOJIOB U3MEPEHUH TPOO MPUHUMAJICS PELIEHUE O ajbHEeNIeM 00paIieH!H C

npobamu. B nHamem ciydae, Bo Bcex 20 mpoOax aKTUBHOCTh PaAHMOHYKIIWIOB
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OKa3aJoCh B TpeJenax HOPMAaTUBHBIX ypoBHEH. B cBsizu ¢ 3TuM, Bce mpoObI

pPa3MECTHIIMCh HA BPEMEHHOE XPAHEHUE C LEJIbI0 JATIbHEUILIEr0 UX YTUIU3ALMH.

4.3be30nacHOCTb B Upe3BbIYAWHBIX CUTYaI[UAX

Upessviuaiinoti cumyayueti (4C) Ha3pIBalOT BHEUIHE HEOXUIAAHHYIO,
BHE3AITHO BO3HHUKIIIYI0O OOCTAaHOBKY, XapaKTEpPU3YIOLIYIOCS PE3KUM HapylICHHUEM
YCTAHOBUBIIErOCsl TpollecCa WU SBJCHUS M OKa3bIBAIOIIYI0 3HAYUTEIBHOE
OTPHULIATEIBHOE BO3/ICIICTBHE Ha KU3HENEATEIbHOCTD HaCEJICHUS,
(GYHKIIMOHUPOBAHUE SKOHOMHKH, COIUAIBHYIO cdepy, MPUPOJHYIO CpEemy.
be3onacHOCTh B Upe3BBIYAMHBIX CUTYalUSIX — ATO COCTOSHHE 3al[UIIEHHOCTU
HAceJeHUs, OOBEKTOB JKOHOMHUKH M OKPYKAIOIIEW Cpelbl OT OMAacHOCTEH B
YpE3BbIUANHBIX CUTYAIUSX.

Paguanuonno-onacueie 00beKThl (POO) — 3T0 00BEKTHI, NIPU aBapuu Ha
KOTOPBIX WJIM TPU Pa3pylI€eHUH KOTOPBIX MOXKET TIPOU30UTH  BBIXOJI
pPaIMOaKTUBHBIX  TMPOAYKTOB WM  HOHU3UPYIONIETO  M3JIy4YCHHS  3a
MPEAYCMOTPEHHBIE TPOEKTOM [JI1 HOPMAaJbHOM SKCIUTyaTalldd 3HAYEHUS, 4YTO
MOXET TMPUBECTH K MACCOBOMY OOJIYUYEHMIO JIIOJICH, CEIhCKOXO3SIMCTBEHHBIX
JKUBOTHBIX W PACTEHUH, a TaK K€ PAJAMOAKTUBHOMY 3arpsi3HEHUIO MPUPOIHOU
Cpebl BBIIIE JOMYCTUMBIX HOpM [77].

ITorennmanrHas OIIaCHOCTD POO onpenenseTcs KOJIMYECTBOM
PaINOaKTUBHBIX BEHIECTB, KOTOPOE MOXKET MOCTYNHTh B OKPYKAIOIIYIO CPEly B
pesynbraTte aBapuu Ha POO. A 3TO B CBOIO Ouepelb 3aBHUCUT OT MOIIHOCTH
AIEPHON YCTaHOBKH.

PannoaktuBHBIE W3ITydeHHs] 00MaNal0T CHOCOOHOCTBHIO MPOHUKATH 4Yepe3
pa3IMyYHbIC TOJIM MaTepuaga W BBI3bIBATH HAPYIIEHUS HEKOTOPHIX KU3HEHHBIX
MPOLIECCOB B OpraHU3MeE 4YejioBeKa. YemoBeK B MOMEHT  BO3JACHCTBHS
PaIMOAKTUBHBIX U3JIYYEHUH HE TMOJy4aeT TEJIECHbIX TMOBPEXKACHUNA H HE
UCIIBITBIBAET OOJIeBBIX oOmlymieHuil. OaHako B pe3yibTaTe BO3JCHUCTBUS
PaAMOAKTUBHBIX M3JIYYECHHN Yy MOPaXEHHBIX JIIOAEH MOXKET Pa3BUThCS TydeBas

00JIe3Hb, TPUBOAIIAS K CMEPTEIHLHOMY HUCXOTY.
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[Ipy paaroOaKTUBHOM 3apa)K€HUU >KUBOW OpPraHU3M B T€UEHUE HECKOJBKHX
CEeKyHJ MOJIydyaeT 103y MPOHUKAIOUIEH paaualnvy, a J03a BHELIHEro OOIy4YeHUs
HAKalJIMBaeTCsl UM B TEUEHHE BCEro BpPEMEHU MNpeObIBaHUS Ha 3apaKEHHOMN
TEppUTOPUH. BHyTpeHHee MNOpakeHHE e PaJUOAKTUBHBIMU BELIECTBAMU
MOKET MPOU30MTH TMpPHU BIBIXaHUU BO3AyXa U NpUEME NMUIIM U BoAbl. boibimas
4acTh PAJUOHYKIHIOB MPOXOAUT KHUIIEYHUK TPAH3UTOM U BBIJCISETCS U3
opranu3ma. IIpy 3TOM OHM BBI3BIBAIOT PAJUALUMOHHOE MOPAKEHUE CIU3UCTOU
00O0JIOUKH KEIYAOYHO-KUIIEYHOTO TpPaKTa, YTO MPUBOAUT K PACCTPONCTBY
¢byHKIMT opraHoB mnwuieBapeHus. Jlpyras YacThb H30TONOB, OHOJOTHYECKH
Hamboee AaKTUBHBIX, K KOTOPHIM B TEpPBYIO oO4epenb OTHocsTcs #ona-131,
cTpoHnuii-90, mes3uii-137, oOnagaeT BBICOKOW PaJMOTOKCHYHOCTBIO M IOYTH
MOJIHOCTBIO BCACHIBAETCS B KHILEYHUK, PACHpPEAENAiACh MO OpraHaM M TKaHSAM
opranusma [79].

B mnacrosmee BpemMsa Ha Teppuropun ObiBiiero CeMuUNanaTHHCKOIO
UCIIBITATEIbBHOIO  TOJIMTOHA  JEWCTBYeT 3  SJAEpPHBIX pEaKkTopa, KOTOpbIe
UCIIOJNIL3YIOTCSl B HAYYHO-HCCIIC0BATEIBCKHX HEesx [32].

B ciyyae BO3HMKHOBEHHs aBapuu Ha AIEpHOM peakTope niu apyrom POO
JOJKHBI ObITh MPUHSATHI MPAKTUYECKHUE MEPbI ISl BOCCTAHOBJICHUSI KOHTPOJISL HaJl
UCTOYHUKOM H3JIy4YEHHs] M CBEJCHHS K MUHUMYMY J03 OOJy4eHHs, KOJIUYECTBA
OOJyYEHHBIX JIMI, PAAUOAKTUBHOTO 3arpsi3HEHUS  OKPYXKAIOIIEeW  Cpejsbl,
HSKOHOMHYECKUX COLUAIBHBIX ITOTEPH, BBI3BAHHBIX PAJMOAKTUBHBIM 3arPA3HEHUEM.
[Ipn paauialiMOHHOM aBapuM WM OOHAPYKEHHHM DPAJAMOAKTHBHOTO 3arpsi3HEHHS
OrpaHUYEHHE OOJIyYeHHS OCYIIECTBIISIETCS  3alUTHBIMH  MEpPONPHUITHSIMH,
MPUMEHUMBIMH, KaK MPaBWIO, K OKpYXKawouleh cpeae u (Wiam) K 4eIoBeKy. JTH
MEpOTPUATHUS MOTYT IPUBOJIUTH K HapYILIEHUIO HOPMAaJIbHOM
KU3HEIEATEIIbHOCTH HaceJeHus, XO035IICTBEHHOI'O 1 COLIMAJIBHOTO
(GYHKIIMOHUPOBAHUS TEPPUTOPHUH, T.€. SBJISAIOTCA BMEIIATEIILCTBOM, BIECKYLIUM 32
co00# HE TOJIBKO IKOHOMHYECKHUH yiepO, HO U HEOJAronpusTHOE BO3/IEUCTBHE Ha
3I0pDOBbE  HACEJIEHUS, IICUXOJOTMYECKOE BO3ICHCTBUE HA HACEIICHHE U

H€6H&FOHpI/I$ITHOC HU3MCHCHHEC COCTOAHUA DKOCUCTEM,
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[IpotuBopaguanmonHas 3amMTa BKJIIOYaeT B ce0s  HCIOJb30BaHUE
KOJUIEKTUBHBIX W WHAUBUIYAJIbHBIX CPEACTB 3alllUThI, COOJIOJCHUE pPEXUMa
MOBEJACHUS HAa 3apaXEHHOM PaJMOaKTUBHBIMU BEIIECTBAMHU TEPPUTOPHUH, 3AIIUTY
MPOAYKTOB MUTAHUA W BOJLI OT PAJMOAKTUBHOTO 3apaKEHUs, HUCIOIb30BaHUE
MEIUIMHCKUX CPEJICTB HMHAUBUAYaJIbHOM 3alllUTHI, OMNpEJeiIeHUEe YpOBHEU
3apa)K€HUs TEPPUTOPUU, JOZUMETPUUECKUI KOHTPOJb U DKCHEPTHU3Y 3apaKeHUs

paJIMOaKTUBHBIMH BEIIECTBAMH MPOAYKTOB UTaHHUS 1 Bojbl [80].

Hoofcapoonacuocm b

CrenHoOU moXkap — HEKOHTPOJIUPYEMOE, CTUXUMHOE PACIPOCTPAHEHUE OTHS
M0 PACTUTEILHOMY TOKpoBYy cTeneil. OcoOyio OMmacHOCTh MpU MPOBEIACHUU
TFE€0IKOJIOTUYECKUX TOJIEBBIX pabOT MPEACTaBISIOT CTEMHBIC MOXKapbl, MOXKaphl B
pesynbTare ynapa MOJHHUM Ipu rpose. [Ipu Takux mnoxapax y JrOAEH MOXKET
BO3HUKATh YIyLIbE, OTPABICHUE TOKCUUECKUMU MPOAYKTAMU T'OPEHUSI, OKOTH.

[Ipyu mpoBeAEeHHWHU TEOIKOJIOTHYECKUX  HCCIEIOBaHUM  TpeOOBaHUSIM
MIPOTUBOIIOKAPHOW Oe30macHOCTH  yjaenseTrcs ocoboe BHUMaHHUE, TaK Kak
BO3HUKHOBEHHE TOXAPOB NMPUBOJIUT K YPE3BbIYAHHBIM TMOCHEACTBUSIM. KypeHue
JIOTYCKAaeTCsl TOJBKO B CIEIHUAIBHO OTBEJICHHBIX MeECTaX, OO0OpYAOBaHHBIX
ypHaMH, €MKOCTSIMU C BOJIOW W C HAJANKCHIO «MECTO JUIsl KypeHus». Ha mroGoi
TEPPUTOPUM, HA JIFOOOM MPOU3BOACTBE HEOOXOIMMO MOIACPKUBATH YUCTOTY U
MOPSIOK.

B moneBbix  ycioBusSIX ~ paOOTHMKaM  TE€OIKOJIOTMYECKUX  MapTUi
MPUXOJIUTCS MOJIB30BATHCA OTKPBITBIM OTHEM KOCTPOB. DTO TpeOyeT TIIATEIHLHOTO
COOJTIOIEHUST TIPABWIT TIO’KAPHOM 0€30MacHOCTH, TTPABUJI MOJIH30BAHUS CPEICTBAMHU
MOXAPOTYIIECHUS, TMOXXaPHOM CUTHAJIM3aMU M CBs3U. [ld TylmeHus moxapa
HEOOXOIMMO OXJIAAUTh 30HY TOPEHUS HIDKE TeMIIepaTyphl CaMOBOCIIJIAMEHEHUS,
WCIOJIb30BaTh OTHEraCUTENIbHBIE BEIIECTBA, TAKWE KakK: BOJY, BO3AYIIHO-
MEXaHHYECKYIO MIEHY, NTECOK.

OnacHbiMu (hakTOpaMu, BO3JCUCTBYIOIUMH Ha JIOJACH U MaTepUaIbHBIC

LEHHOCTU TpU MOXKape, COrMacHO «TeXHHYECKOMY pErjiaMeHTy O TpeOOBAHMSIX
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nmokKapHOW Oe3omacHOCTH» [78], SBISAIOTCS: TUIaMsi W HWCKPHI; TIOBBIMIEHHAS
TEMIIepaTypa OKpY)KAloIel Cpeapl; TOKCHYHBIE TPOAYKTHI TOPEHUS U
TEPMUYECKOTO PA3J0KEHUsS; JbIM; TOHIKEHHAs] KOHIICHTpalUs KHUCIOPOJa.
OO6mme TpeboBaHUS MOXKAPHON 0E30MaCHOCTH K OOBEKTaM 3aIUThl PA3IUIHOTO
HAa3HAUEHUS Ha BCEX CTAAMSIX HMX >KM3HEHHOTO IHMKJIa perjameHTupyrorcs D3
«TexHuueckuii perjaameHt...» [78].

TpebyeMmblii ypoBeHb oOOecmedeHHs TMOXApHOM Oe30MacHOCTH JoJeH
JoJDKeH ObITh He MeHee 0,9 mpenoTBpalleHus BO3JACHCTBUS ONacHbIX (aKTOPOB B
rojg B pacyeTe Ha KaXAOro 4yejoBeKa. JlomycTMMBIA ypOBEHb IIOKapHOU
OMaCHOCTU I JIIOAEH MODKEH OBITh He Ooliee 10° BO3ICHUCTBUSI OITACHBIX
(bakToOpoB TOKapa, MPEBBIMIAIOIMINUX MPEACTbHO JOMYCTUMbIC 3HAYEHUS, B TOJ B

pacueTe Ha KakJ0ro yeinoBeka [ 78].

4.43akoHonaTe/IbHOE PeryJMpoBaHue MPOEKTHBIX PeleHuil

[IpaBoBOi1 OCHOBOM 3akoHOJaTelbcTBA B oOnactu oOecrneueHus bXK]]
apisieTcs KOHCTUTYIMSA — OCHOBHOM 3aKOH TOCYJapCTBa.

[IpaBoByto OCHOBY  oOecrieueHusi  0O€30MaCHOCTH
KU3HEJEATEIPHOCTH COCTABIISIIOT COOTBETCTBYIOIIME 3aKOHBI M MOCTAHOBIICHUS,
MIPUHSATHIE TIPEICTABUTEIILHBIMU OpranaMu Poccurickoit denepanuu v BXOIAIINX B
Hee pecnyOIIHK, a TaKKe MOJ3aKOHHBIE aKThl.

[IpaBoBOI OCHOBOM 00O€cTIeUeHUs TOCYJaPCTBEHHOM 0€30IMaCHOCTH SBIISETCS
uenelii psin 3akoHoB: DenepanbHble 3aKOHBI O Oe3omacHocTH; «O 3amuTe
HACEJICHWsT W TEPPUTOPUN OT YPE3BBIYANMHBIX CUTyallUd MPUPOJHOTO U
TEXHOTEHHOTO xapakrtepa»; «O TPOMBINUICHHONW O0€30MacHOCTH  OMAaCHBIX
MPOU3BOJICTBEHHBIX OO0BEKTOB»; «(O paJuallMOHHON O€30MacCHOCTH HaCEICHUS»
[83, 79, 81, 82].

[Topsimok AEHCTBHS B UPE3BBIYANHBIX CUTyallUIX OTPAKEH TAKXKe U B CT. 56
u c1.88 Koncrurymuu PO [84].

OOecnieuenne JKOJIOTHMYECKOM Oe3omacHocTH Ha  Tepputopun P,

dbopMUpPOBaHUE U YKPEIUICHHE 3KOJOTHYECKOrOo MPaBOMOPsIIKA OCHOBAaHbI Ha
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nevictBun ¢ mapta 1992 r. @3 «O06 oxpaHe OKpyXaromel Cpebl» B KOMILIEKCE C
MEpaMu OpraHU3allOHHOr0, MPAaBOBOrO, YKOHOMHYECKOTO M BOCIHUTATEIBHOIO
BO3JIEUCTBUS

[IpaBoBoe  oOecrieuenne  0€30MAaCHOCTH  JKM3HEACSITEIBHOCTH  Ha
IPOU3BOJICTBE BKIIOYAET 3aKOHOJATENIBCTBO O TPYAE U oXpaHe Tpyna. OCHOBHBIMU
3aKOHAaMH, Ha OCHOBE KOTOPBIX OCYILIECTBIISIETCS YIpaBICHHE OXpPaHOW Tpyna,
sBisitoTest @3 «O0 ocHOBax oxpansl Tpyna B PO» u Tpymnosoii kogekc PO [85]

[Ipu pa3paboTke JaHHOrO pas3felia YYUTHIBAIUCH HEOOXOIUMBbIE HOPMBI U
TpeOoBaHus 3akoHOB Poccuiickoit @enepanyu npu paboTe B MOJIEBBIX YCIOBUAX, B
7a00paTOpUU U 3a MEPCOHATBHBIM KOMITBIOTEPOM, a TAK)Ke TPEOOBaHUS TPYIOBOTO

kozekca Poccuiickoit denepannu.
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5 OUHAHCOBBII MEHEIKMEHT, pecypco3p(PeKTHBHOCTH U

pecypcocdepe:xeHue

[lenpto maHHOM BBIMYCKHON KBaNU(UKALMOHHONW pabOTHl 3aKIIIOUAETCS B
UCCIIEIOBAHNE pacnpeneneHue VCKYCCTBEHHBIX PaIUOHYKIINIOB 1o
TPaHyJIOMETPUYECKUM (PPAKIUSAM TMOYB SMHUIECHTPAIBHBIX YYaCTKOB IUIOIIAIKU
«OmnbiTHOE TOJIe» CeMHMIAIATHHCKOTO MCHBITATEIbHOrO noJyimroHa. llmomanka
«OnpITHOE TMOJ€» pachoyiokeHa Ha paccrosHuM Oosee 50 kM oT ropona
KypuaroBa u okomo 170 kM ot ropoma Cewmeil. MccrnemoBaTenbckue paOOTHI

npoBoaWiInCh B nepuona 2017-2018 r.

Mapuipyr 10 TOYKH OTOOpa MpoO Ha aBTOMOOMJIBHOM TPAHCIOPTE
coctaBisieT 1600 kM. M3 HaHHBIX HCCIEIOBATEILCKUX IUIOMIAJAKaX BCErO OBLIO
otoOpano 20 npo06 nmouskl. [{ns Hanucanus BKP, npoBenenus ncciienoBaTeibCKux
paboT HEO0OXOAUMO TIPOM3BECTH CIECAYIOIIME BHUIbI PabOT: TCOXUMHYECKHE,
nabopatopHble M KaMmepalibHble. Ha OCHOBaHMM TEXHMYECKOIro  IJlaHa

PACCUMTHIBAIOTCSA 3aTPAThl BPEMEHU U TPYA.

J1J151 CBOEBPEMEHHOTO  BBITIOJTHEHUSI Hay4YHO-HCCIIEA0BATEIbCKON paboTHhl,
HEOOXOJMMO COCTAaBUTh IUIAH-Tpa@uK pabOThl, a TaKKE YCTAHOBHUTH MEPHOJL

Hay4YHOTO uccaeaoBanus (Tadmu. 14).

6.1 Il1anupoBaHue, OpraHu3aNysi U MeHeIKMEHT NP NMPOBeAeHNH PadoT

OpranmzaumonHslii 3Tan. Ha craguu opraHu3alldOHHOW MOJATOTOBKH
CTABHTCS 3a/Jlaya Ha TPOBEACHUE DKOJOTO-TeOXMMHUYSCKHX HCCICIOBaHUH,
MPOU3BOJMTCS  KOMIUICKTOBAHHWE  TOJPA3IACICHUS  WHXCHEPHO-TEXHUYCCKUM
MIEPCOHAIIOM, TTOAOUPAIOTCS TPUOOPHI, 000PYAOBaHUE, CHAPSKECHUE U MAaTEPHAIIHI,
MIPOBEPSETCS MPUTOTHOCTh M TOYHOCTH MPUOOPOB, PACTIPEICISIIOTCS 00S3aHHOCTH
MEXIy COTPYIHUKAMH, OCYIIECTBIISFOTCS MEPOTIPUATHS 110 OE30ITaCHOMY BEJICHHIO

pabor.
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1)

2)

IloneBoii 3Tan. Bo BpeMs mojeBoro meprojia mpou3BOAUTCS 0TOOp Mpoo
no4yB. OnpoOoBaHKHE TPOBOAUTCS B COOTBETCTBUU C JIMHEHHO-KaJCHAApHBIM
rpadukom. Touku oTOopa npod npeacTaBiIeHbl HA PUCYHKE 3.

Copepxxanne  pabOTBl  COTJIACHO COOPHUKY CMETHBIX HOPM  Ha
re0JIOrOpa3BeJOUHbIE Pa0OTHI KOJIOTO-TEOXUMUYECKHUE PAOOThI BKIIOYAET B CEO:
Bribop miomanok otdopa mnpod. ['eorpaduueckas, reomopdonoruyeckas u
BBICOTHAs MpUBSA3KA MNYHKTOB HaOmoaeHus. [Ipoxonka komymed (mpu
HEOOXOAMMOCTH), HMX JAokyMeHTauus. OtOop mnpoO. M3ydyenwme u omnucaHue
MaTepuaia mpod. MapKkupoBKa MEMIKOB ISl TPO0. DTHUKETUPOBAHUE U yIAaKOBKa
npo0. 3aceinka Komymei. OTpakeHHe W 3aKpeIvieHHe TYIIbI0 Ha MapLIpyTHOU
KapTe myHkToB HaOmrofeHus. Cymika npo6. KoppekTupoBka 3amuceil B MoJaeBOi
KHWXKKe. Peructpanusa npo0 B xypHasne. M3rotopienne OyMa)XHbIX KarcCysl U UX
MapkupoBka. [IpocenBanue matepuaia mpo0. YakoBka npo0 B KarCyibl.

JlabopaTtopHblie padoThl. JlaHHBI 3Tanm paboT BKIIOYAET B ceOs:
OMPENICICHUE OCHOBHBIX (DU3UKO-XMMHUYECKUX CBOMCTB IIOYB: COJEpKaHUE
rymyca, COJEp’KaHHE BOJIHO-PACTBOPUMBIX coOJeH, mokazarens pH, conepkanue
CO, kapOOHATOB, MEXaHUYECKOT'O COCTABA, MOTJIOIIEHHBIX OCHOBAHMUIA.
OrnpeneneHue yaeabHOM aKTUBHOCTH PaAUOHYKIIUIOB 239+200p 24 am g g Pgr
B I'PaHYJIOMETPUUYECKUX (DPAKIMSIX TTOYB.

Kamepaabnbie padorsl. KamepanbHbie pabOThl  3aKJIIOYalOTCA B
00paboTKe TMOJYYEHHBIX PE3yJIbTATOB M WHTEPIPETAIUU TOJTYYCHHBIX JTaHHBIX.
Bcest monyuennast uHgopmalus npeicTaBisIeTCs B BUJIE OTYE€Ta B COOTBETCTBUU C
I€OdKOJOTUYECKUM  3aJlaHMeM M TpeOOBaHUSM K  TE€0’KOJIOTHYECKUM
UCCIIEIOBAHUSIM.

KajenaapHplii IJI1aH - 3TO ONEpPaTHBHBIN rpaduK BBINOJHEHUS padoT.

KanennapHslii TiaH oTpakaeT OTAEIbHBIC ATalbl U BHUJBI IJIAHUPYEMBIX PaboT
(mpoexTUpoBaHUE, TOJIEBBIC, KamMepalibHbIe, Ja00paTOpHbIE W ApPyrue padoThi),
OOIIyI0 UX MPOAODKUTENIBHOCTh M paclpeleleHre 3TOro Cpoka Mo Mecsiam B

IUTAaHUPpYEeMOM roay (tabnuua 14).
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Tabnuna 14 — Kanengapusiii mian

ITpoOmKUTENFHOCTD BBIIOIHEHNS paboT

or

Txi
Hcno
Ne | BumsipaGor | memre ' WIOHD HIOJb aBryCT | ceHTSIOph | OKTIOph | HOSOpB nexadpb
KaJl.
B
. | 1|2 112311123 (1|23 |12 ]33 (|1|2(3 2 13
MHxeHe|
IInanupoBanue
p-
1 | e mnpoekTHOI 4
TEe0dKOI
paboTsl
or
Nnxen
Okooro- ep-
2 |reoxmmmudeckue [reodkon| 7
€ paboTHI or,
TEXHHUK
NuxeHe
p-
IIpo6a
3 reoskon| 2
MOATOTOBKA
or,
TEXHUK
Muxene
JlabopaTopHbie
4 reoskon| 18
€ paboTHI
or,
TEXHHUK
NHxeHe
Kamepanbhsie |p-
5 60
paboThI FE0dKOIT

6.2 BroaKeT HAYYHOT 0 HCCJIeI0BAHMS

Buaer paboT, KOoTOphle HEOOXOJMMO MPOBECTH ISl TE€OIKOJIOTHYCCKHX

UCCIIEIOBAaHUM, YKa3aHbl B T€OIKOJIOTMYECKOM 3aaHuu. Buipl, yCioBus u 00bEMBI

pabotr mpencraBieHbl B Tabnmuie 15 (TexHuueckwit miaH). Ha ocHoBaHuu

TEXHUYCCKOI'O IIJIaHa paCCYHUTBIBAIOTCA 3aTpaThbl BDEMCHU U Tpyda.
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Ta6nuna 15 — Busbl 1 00beMbl TPOEKTUPYEMBIX paOOT (TEXHUYECKHM TUTaH)

Oo0bem
YcJi0BUsI NPOM3BOACTBA
Ne| Buabl pador Bup obopynoBanus
Abl p IEH. II(O.H' paGOT A pya
3M  [BO
fToraTa, HOX
[DKosoro- oTOO0p MPOo, MOYBEHHBIN, TAKETHI
1 reoxumuuecku fipoda 20  [kareropus OJINATUIICHOBBIE,
e paboThI MPOXOAUMOCTH - 9 BTUKETKH, PyUKa,
OJIOKHOT
[ [poGonoaroroBka
npo6a |20 AraToBasi CTyIKa, ECTUKH, KIOBEThI
pMaTepualia 13  OpPICTEKJIa, IHHLET, CIHUPT
TUJIOBBIH, BaTa, CKPEOOK.
Onpenenenue W3HUKO- ’ ’
JlaGopaTtopHbie pel b .
0 npo0aP0  KuMHYECKHX CBOWCTB
pabOoTHI MOYBBI
Omnpenenenue yaenbHOU[ aMMe-crieKTpoMeTp c
npo6a 20  AKTHBHOCTH MOJTYIIPOBOJHUKOBBIM  JICTEKTOPOM
paJMOHYKITUIOB Canberra GX-2020
KamepanbHbIe 0OpaboTKa TaHHBIX,
3 [I15BM
paboThI AHAITN3 MaTepuana

6.3Pacuer 3aTpaT BpeMeHH U TPy/Aa 0 BUAaM padoT

JUist pacdera 3aTpaT BpEMEHHM W TpyJa Ha MPOBEACHHUE HCCIEAOBAHMIMA

MpeAnoaraeTcs ucnoiab3oBanue “MHCTPYKIMU MO COCTABICHUIO TPOEKTOB U CMET

Ha Treosioropa3BenoyHbie padoTel” u CCH-93 “Teoskonornueckue padboThl”

(BBITIYCK 2).

Pacder 3aTpaT BpeMeHHM BBINOJHSIETCS 10 popMyJie:

rac.

Q- oObem padoT;

Hgp - HOpMa BpeMeHu;

N=Q*Hgp*K (1),

K - cooTBercTByIOmMiA K0O3PPUITUEHT K HOPME.
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Hcnonp3yss TeXHUYECKHI IJIaH, B KOTOPOM YKa3aHbl BCE BUABI padoOT

H€O6XOI[I/IMO OIPCACIUTD 3aTPAaTbl BPCMCHH Ha BBINMOJHCHHUC KaXXJI0I'0 BHUAA pa60T

B CMEHaX U Mecsiax (Tadmuma 16).

Tabmuia 16 — Pacder 3aTpat BpeMeHU U Tpyaa

O0bem Hopma Hroro
Ko | Bpemen i . | Bpemenn
Ne Buna pador En. J- M 110 Tli(:a(%) HoPg:caT;I::Tbm Ha
U3M o | CCH 0Ky o0bem
(Q) | (HBP) (N)
Dkooro- Zzziﬁvmqecxne CCH, Beim. 2.
1 p Imr. | 20 | 0,108 1 | ta6n27,ctp.l, | 2,16
JUTETOXUMUYCCKUM
ct.10
METOI0M
CCH, Bpm. 7
2 |lToaroroBka mpoObI MTOYBbI . 20 0,058 1 Tadi. 9.2 1,16
HopMa 1515
CCH, Bbm. 7
Omnpenenenne GU3NKO- 0603 a6 9.2
3 XUMHUYECKUX CBOHCTB p 20 | 0,215 1 7 4,3
MTOYBBI i HobMa
1544
Omnpenenenue yaeabHON Jlonomenue k
4 AKTHBHOCTH o0pas | g | 55 | g | CCHBELT 50
aINOHYK/INIOB el Tatu. 13
Pa/HORYICHA cT.67
Brimosinenue
CTaH/IAPTHOTO CCH, BbIm. 2
5 KOMILIeKCa onepauuit o0pa3 20 | 0,0034 1 Tabm. 59 0,068
KaMepaJlbHON 00paboTKu el cTp. 3
Matepuaios (6e3 cT.5
ucnosp3oBanus OBM)
CCH, Bpm. 2
Kamepanbnas o6paboTka o6pas a6, 61
6 | maTepmasnoB (¢ HCIIOIB3. P 20 | 0,0337 1 : 0,674
el 71 ctp
3BM)
3cr
Hroro: 50,86
Takum  00pa3oM,  9IKOJOTO-TEOXUMHUYECKHWE  HCCIEAOBaHHS  OyAeT

BBITIOJTHATD OTPS, COCTOAIIUM U3 2 4YeoBeK (MHXXEHEP-T€O0IKOJIOT, TeXHUK). To

€CTb TO KOJINYCCTBO HCHOHHHTeHeﬁ, KOTOPOC HGO6XOI[I/IMO JJIA MCITOJIHCHUS BCCX

MPOEKTUPYEMBIX padoT.
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6.4 PacyeTr mpou3BOAMTEJBLHOCTH TPYAQ, PacueT NPOA0JKUTEILHOCTH

BBLINOJIHEHUS 00beMa MPOECKTUPYEMBIX paﬁoT

OCHOBHBIM TMOKa3aTejaeM Al IINIAHWUPOBAHUA,

OopraHu3alniii MW YIIPABJICHUA

POEKTUPYEMBIMU pabOTaMU SBIISIETCS MPOU3BOAMTENIBHOCTh Tpyaa (Tadim. 17).

OTH TEXHHKO-PKOHOMHUYECKHE IT0Ka3aTeiIn HCO6XOI[I/IMBI

MPOEKTUPYEMBIX  PaboT.

ompenensieTcs no Gopmyie:

HpOI/I3BOI[I/ITCJII)HOCTI>

IImec=Q/Tycn*n

n = Q/ IImec * Tycn

Tpyna

IJ IIAHUPOBAHUA

3a wmecsan  (IImec),

rae Q - o0beM pabot; Tycn - Bpemsi MPOEKTHOE B PACUETHBIX €IUHUIIAX

(Mecs1r) 1 KaK10ro BUAA padboT; n- KodDPHUIIMEHT 3arpy3KHu.

Tabnuua 17 — Pacuer 3atpat TpyJa M0 UCTIOTHUTENSAM

- HNnuikenep- TexHuk-
Ne Bua pator reodK0JI0r Ja00opaHT
yeJi./cCMeHa
H, yen./cmena | H, yei./cmena
DKOJOr0-re0XUMHIECKHe paboThI
1 2,16 2,16 2,16
JUTETOXUMUYECKUM METOAOM
3 [ToaroroBka nMpoOkI MOYBHI 1,16 1,16 1,16
Onpenenenne GU3NKO-XMMHUUECKUX CBOMCTB
4 4,3 4,3 4.3
TTOYBBI
Omnpenenenue ynenbHOW aKTUBHOCTH
5 42,5 42,5 42,5
PaMOHYKIIUIOB
BrImosTHeHUE CTaHIAPTHOTO KOMILIIEKCA

onepauui

6 0,068 0,068 -
KaMepaJabHOH 00paboTKu MaTepuanos (0e3
ucrnonb3zoBanus BM)
Kamepanbnast 06paboTka Mmatepuaios (¢
7 HCIIOJIB3. 0,674 0,674 -
OBM)
Hroro: 50,86 50,86 50,12
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6.5Hopmbl pacxo10B MaTepuaioB

Hopwmbl pacxonma martepuanoB il J1a00OpaTOPHBIX pabOT OMpeesIuCh

corinacHo CCH, BeImycK 7, BBITYCK 7A, a TakK€ MHCTPYKUUSAM M METOIUYECKHM

pexomenaanusam (tabnumna 18, 19).

Tabmuua 18 — HopMmbl pacxojga maTepuanoB Ha MPOBEICHHE TI€OXUMHUYECKHX

paboTt
HaunmeHoBaHue U
XapaKTepUCTHKA Enununa Lena, pyo. Hopma pacxona | Cymma, pyo.
u3ae s
1 2 3 4 5
ITosieBbIe paGoThI
Ayprar ., 100 1 100
PETHCTPaOHHBIH
Jlonarica ws . 500 1 500
Hep)KaBeIoILEH CcTau
Kapanpam npocroit IT. 10 2 20
Pe3unka yuennueckas IT. 5 1 )
[TakeThl MOIMITHIICHOBBIE . 5 o5 125
(hacoBOYHBIC
[lepyaTku pe3sMHOBBIC IIIT. 20 5 100
Hroro:] 850 pyo.
JlabopaTopHbie padoThI
q)omfoa;ﬂjo;)“f;em . 50 0,082 41
[lepyaTku pe3sHHOBBIC T 15 10,00 150
Cnupt BTPIJIOB\I’)II/I 1 90 05 45
TEXHUYECKHN
Bara crepunbnas o 100 05 50
XHpYypruyecKas
ITuHIEeT MEQUITMHCKUHA IIIT. 40 1 40
Macka MeIuIIMHCKas IIT. 10 10 100
Hroro:| 426 pyo.
KamepanbHbie padoThl
bymara oducnas navka 200 1 200
Kapanpam npocroii IT. 10 5 50
Pe3unka yuennueckas IT. 5 2 10
JIuHeiika yepTexHas TIIT. 30 2 60
Pyuka mapuxosas (6e3 - 20 3 60
CTEPXKHS)
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[Ipopomxenne Tadmuubt 18

CreprkeHb Ui pyuKu
IaPUKOBOM

IIIT. 10 2 20

Hroro:| 400 pyo.
Hroro:} 1676 pyo.

Tabnuna 19 — Pacuer 3atpar Ha 'CM

N Hcnoan3yemoe KoanuectBo | Pacxon Croumoctn 3a 1 J1.
TONJIMBO (kM) (11/xkm) (pyo0.)
1 bensun, AU - 92 1600 0,12 36,5
Hroro 7008 pyo.

6.6 O01mmMii pacyeT cMeTHOI CTOUMOCTH NMPOEKTHPYEMBIX PadoT

OO6mmii pacyer CMETHOM CTOMMOCTH TE€0IKOJIOTHYECKOTO IMPOEKTa
odopmisieTcss mo TunoBoi ¢Gopme. bazoit 11 Bcex pacueToB B 3TOM JOKYMEHTE
CIIy’KaT: OCHOBHBIE pacXoOfbl, KOTOPBHIE CBS3aHbl C BBINOJHEHHWEM pPaldOT IO
MPOEKTY U nojpasnensitorcs Ha: I['P; comyTcTBytomue paboThl U 3aTPaThI.

Ha 3Ty 6a3y HauucClIAOTCS MPOLIEHThI, 00ECTICUNBAIOIINE OPTaHU3ALMIO U
yopaBieHue padoT MO MPOEKTY, TaK Ha3bIBa€MbIE PACXOJbl, 3a CYET KOTOPBIX
OCYIIECTBIISIIOTCA COJEepkKaHUE BCeX (YHKIIMOHAIBHBIX OTIEIOB CTPYKTYPHI
NPEANPUSTHUS.

Pacxonpl Ha opraHmu3aiuio MmojeBbix paboT cocTaBisioT 1,5% OT cymMMBI
pPacxoJioB Ha IoJjieBble padoThl. Pacxoapl Ha TMKBHAANMIO TTOJIEBBIX padoT - 0,8%
OT CYMMBI TOJIEBBIX pa0doT. Pacxo/ bl Ha TPaHCHOPTUPOBKY T'PY30B U MEPCOHANIA —
11,5% mnoneBbix pabor. Hakmagnele pacxoapl cocTaBisitoT 15% OCHOBHBIX
pacxoqoB. CymMMa IUIAaHOBBIX HakomieHUW coctaBisieT 20% CyMMbl OCHOBHBIX M
HaKJIQJHBIX pacxoa0B. Pe3epB Ha HempeaBUANMBbIC PaOOTHI U 3aTPAThl COCTABISET
3%.

CmeTHO-(MHAHCOBBIE M TIPOYME CMETHBIE pacueThl MPOU3BOIATCS Ha
pabotsl, 11 koTtopeix HeT CCH. OcHOBHBIE PacXO/bl AJIT HUX PACCUNUTHIBAIOTCS B
3aBUCUMOCTH OT TUIAHUPYEMBIX pacXojOB: Tpylaa (KOJIMYECTBO YEJIOBEK, HX
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3arpy3ka, OKJIaJ), MarepuanoB, TeXHUKU. CllelyeT MOMHUTh, YTO 3aTpaThbl TPyJa
OTIPENIETSAIOTCA O TPEM CTaThsIM OCHOBHBIX PacxXoJ0B: OCHOBHas 3apaboTHas
m1arta (OKJIaJ C y4eTOM Tpy103arpy3Kku); JOMOJIHUTENbHAs 3apadoTHas marta (15%
OT OCHOBHOHM 3apabOTHOMW IJaThl, 32 BPEIHBIC YCJIOBHUE TPYJa); OTUHCICHUS Ha
counaibHoe crpaxoBaHue (1,5% OT cymMMBl OCHOBHOM U JIONOJHUTENIBHOM
3apaOOTHOM TIJIaThI).

OOt pacyeT CMETHON CTOMMOCTH MpPOeKTa OGOPMIISIETCS MO THUMOBOM
¢dopme. baszoii s Bcex pacueToB CIy’KaT: OCHOBHBIE PAcX0/ibl, KOTOPBIE CBSI3aHBI
C BBIMOJHEHHEM pabOT MO MPOEKTy M MOApa3Aensiorcs Ha: A (COOCTBEHHO
reo3KoJIornueckue padotel) u b (comyTcTByromye paboTsl).

Pacuer ocymiecTBiisieTcss B COOTBETCTBUU C (POpMyJIamMu:

311 = Oxka*T*K,
rae 311 — 3apaboTHas miara (yciIoBHO),
Oxu1 — oknaz o Tapudy (p),
T — orpaboTaHo JHEH (JIHU, YacChl),
K — xoaddunrent paitoHHBIN.

JBIT = 3I1*15%,
rae JI3I1 — gononuurtensHas 3apadoTtHas miata (%).

@311 = 311+ /1311,
rae 311 — dona 3apadoTHOI TIaTHI ().

CB = ®311%1,5%,
rae CB — cTpaxoBbi€ B3HOCHI.

®OT = O3II+CB,
rae ®OT — poun omnatel Tpyaa (p).

CIIP = ®OT+M+A+R,
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rae CIIP — ctoumMocTh IPOEKTHO-CMETHBIX paloT.

Pacuer 3apaboTHON 1TU1aTHl IpeicTaBlieH B Tabnuie 20, a pacyer 3aTpar Ha

noApsiAHbIE pabOThI — B TabuIe 21.

Ta6muma 20 — Pacuet 3apaboTHoi 11aThl (manHbie okianoB UTI cormacHo

npwioxeHuto 1 k npukasy aupekropa UPBD ot 11.12.2017 r.)

/lneBHast| Cymma
Emnun. [Barpartsl
HaumenoBanue pacxoaoB (3arpyska, ko3g. CTaBKA, |0CHOBHbIX
u3Mep. | Tpyaa
pacxoioB
OcHoBHas 3apaboTHas 11aTa:
HNuxenep-reoskonor 1 Uei./cmenal 50,86 27668
TexHUK-TabOpaHT 1 Uen./cmenal 50,12 16640
UHTOT O: 2 100,98 44308
JlomomHuTENBHAS 3apIuiaTa 15% 6646
D311 50954
CtpaxoBbie B3HOCHI 1,5% 764
dOT 51718
HUTOI'O: |51718 pYo.
Ta6nuna 21 — Pacyet 3aTpat Ha NoApsSAHBIE paOOTHI
KouauvecTBo| CTOMMOCTD,
Metoa ananu3a Hroro
npoo pYo.
DU3UKO-XHUMUYECKUE aHATU3bI TTI0YB 20 1800 36000
I'amMMa-cekTpOMETpUYECKUI aHAIN3 20 3500 70000
Hroro: 106000 py®.

CYMMa AMOPTHU3AIMNOHHBIX OTUYHMCJICHUM OIIPCACIACTCA HCXOOA

0OaJIaHCOBOM

CTOHMMOCTH

OCHOBHBIX

IMIPONU3BOACTBCHHBIX

dboHI0B

nus3

)41

HEMATCPHUAJIbHBIX AaKTHMBOB, MU YTBCPXKIACHHBIX B YCTAHOBJICHHOM IIOPAJAKEC HOPM

aAMOpPTU3allH, YIUTBIBASA YCKOPCHHYIO aMOPTU3AllUIO UX aKTUBHOM 4yacTu. Pacuer

aMOPTHU3AIIMOHHBIX OTYUCIIEHUH MpeCTaBieH B Tabuuiy 22.
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Tabnuna 22 — Pacuet aMOpPTH3aI[MOHHBIX OTYUCICHUN

Bpems
T'onoBas
10JIe3HOT0
HaumeHoBaHue banancoBasi Hopma
Kou- HCI0JIb30BAHUSA B AMOpPTH3AIUS
00beKTa OCHOBHBIX CTOUMOCTb, |AMOPTH3A-
b BO . pa3paboTke » pyo.
OH/I0B . 1101011
py % mo 2017 —
2018 rr.
Pacces marmmmua As control 200| 1 | 4 000 000 1 50 20 000
I"'amme-cniekTpometp ¢
MOJTYIIPOBOTHUKOBBIM 1 | 10 000 000 1 50 50 000
nerekropom Canberra GX-2020
[TepconanbHbII
1 15000 20 50 1000
KOMITBIOTEP
HTtoro: 71 000

OcHOBHBIC pacxoabl Ha IIOJICBBIC pa6OTBI IMpCaACTaBJICHLI B Ta6HI/II_[e 23.

Tabnuma 23 — OCHOBHBIE 3aTpaThl HA MOJIEBBIE PAOOTHI

Cocras 3aTpar Cymma 3aTpar, pyo0.
1. MarepuanbHble 3aTpaThbl 1676
2. 3arpaTsl Ha OIUIaTy Tpya 51718
3. AmopTH3anus 5916
HTOro 0oCHOBHBIX Pacxoao0B 59310

6.700u1uii pacyeTr CMETHON CTOMMOCTH NMPOEKTHPYEMbIX PadoT

CTOUMOCTH T COJKOJJIOIHYCCKOIO IIPOCKTA

OOmuit  pacyeT CMETHOM

opopmitsieTcss mo TunoBor dopme. bazol mis BceX pacdyeToB B ATOM JIOKYMEHTE
CIIy’)KaT: OCHOBHBIC pPAacXOAbl, KOTOpPHIC CBS3aHBI C BBHINOJHCHHEM padoOT TI0

IMPOCKTY n moApa3aCIAr0TCA Ha 9KOJIOTIO-TCOXUMHUYICCKHUC pa60TBI "
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COIMyTCTBYIOIME paboThl U 3arpaThl. OOHMUK pacdeT CMETHON CTOMMOCTH BCEX

paboT oToOpakeH B TabuIle 24.

Ta6nuna 24 — O6mwmii pacyeT CMETHOM CTOMMOCTH PadboT

O0néMm Ioanas
Ne HaumenoBanue pador u cMeTHas
n/n 3aTpar Ex. Koam4ecTBo CTOMMOCTb,
HU3M
pPYO.
| OcHOBHBIE PacXo/ibl HA Fe0IKOJIOTHYECKHEe PAOOTHI
1 [TpoekTHO-CcMeTHBIE pabOTHI % ot I1P 100 59310
2 [ToneBbie pabOTHI: 59310
3 Opranu3zanus nosieBeix pador % ot I1P 1,5 890
4 JIukBuAamus mMoJeBbIX padoT % ot IIP 0,8 475
5 [Moapsimabie paboThI 106000
TpaHcopTUPOBKA IPY30B
6 P PP by 7 008
U TIepCoHaja
Htoro (OP): ocHOBHBIX
173683
pacxoaoB
% ot OP 15 26052,45
| Haxknaanbie pacxoabl
HTOro: oCHoBHBIE U
199735,45
HakJaaaHble pacxoasl (OP+HP)
% ot 20
1 IlnanoBbIe HAKOIJICHUSH 39947
HP+OP
v Pe3zeps % ot OP 3 5210,49
Hroro cMeTrHasg CTOUMMOCTD 244893
HJC % 18 44080,74
Hroro ¢ yuérom HJIC 288974 pyo6.

Takum o6pa3om, 3aTpaThl Ha peaATU3ANMI0 HAYYHO-HUCCIEAOBATEIHCKOTO

MPOEKTa Ha YCTAaHOBJIEHHBIN Mepuo 1 cocTaBisieT — 288 974 pyousa ¢ yuerom HJIC.
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Character and level of contamination with radionuclides at the ""Experimental

field"" site of the Semipalatinsk test site

The "Experimental field" site was the main test site in the USSR for
atmospheric and ground tests of nuclear weapons. The years of tests caused large-

scale contamination of its territory [1]. Gamma-aero-photo-surveying (1990-1993)

showed that the "Experimental field" site is contaminated with 137Cs [7].
However, the results of that survey provided no information about other
radionuclides, and low resolution of the technique used provided only a rough
estimation of the general character of contamination. Within the ISTC projects K-
54, K-337 [26, 7] investigations of the general character of the STS radioactive
contamination were carried out, and contaminated spots on the technical sites P-2,
P2-G and P-7 were described. The results of surveys were further used in selected
areas for further detailed studies and construction of generalized maps of areal
contamination.

It is very important to determine radiation parameters of the "Experimental
field" site as the tests made on the site became the main source of contamination of
the environment on the STS and surrounding territories.

The objective of this research is to perform a systematic investigation of the
character and level of contamination of the soil at the "Experimental field" site
which included:

. assessment of the state of the "Experimental field", the extent of man-
caused disturbance of the natural landscape and description of technogenic objects;

. studying of mechanisms and peculiarities of radiological situation in
the epicenters of technical sites;

. determination of the character and level of radionuclide contamination
at some typical objects.

The "Experimental field" site is a plain of 20 km in diameter surrounded by
low mountains from three sides — southern, western and northern and located in the
Irtysh-river steppe, 140 km to the west from Semipalatinsk. According to the

77



official data [25], in the period from 1949 to 1962, 30 ground and 86 atmospheric
tests were performed on the territory of the "Experimental field" site. Since
atmospheric tests mainly cause stratosphere pollution and radioactive fallouts at
long distances, further we will consider in detail only ground tests. 30 ground tests
(including 5 tests without reaching the nuclear test regime) made at a small or zero
height could cause maximal contamination of the STS territory and, especially the
territory of the "Experimental field" site [1].

Tests at the "Experimental field" site were made on 6 technical sites P-1, P-
2, P-3, P-5, P-7 [12] and P2-G [7]. No official information about the location of the
site P-2G is available. It is supposed that it is located at the intersection of
technical sites P-2 and P-7. Each site is an area with a radius of about 2 km without
any special fence. There is information about some other technical sites on the
"Experimental field", for example, P5-G and P-6, however, no information about
nuclear tests on the sites is available.

The monograph [25] presents the data on power, dates and purposes of
experiments, but it does not contain the data on the exact venues of tests and wind
directions, i.e. the information that can be used to identify places and directions of
radioactive fallouts. For this purpose we analyzed information from the other
sources including bulletins of the RF Atomic Energy Public Information Center.
Unfortunately, we could not find complete information on average wind directions,
and different sources gave different data. Reference [22] provides graphical form
the information about the directions of radioactive traces processed using
geographic information systems (GIS). There is no information about the place of
the test made on 30.10.62. Compiled data on the main characteristics of ground

tests are given in table 25.
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Table 25 — Main characteristics of ground nuclear tests

Test Power release, Average wind
No. | Test date loca- Test in kilotons of Explosion alti- direction,
[12] tion purpose | TNT equivalent tude, m degree [12]
(site)
tower 30[12, 74 75 [23]
1 29.08.49 P-1 MNW 22 [12, 25] 25,14]
[12, 25]
2 24.09.51 P-1 MNW 38 [12, 25] tower 30 [12, 25] 208*
[12, 25]
130 [14] 146*
3 12.08.53 P-1 MNW 400** [12, tower 30 [12, 25]
[12, 25] 25,14]
4 05.11.62 P-1 IDF [12, 0.4 [12, 25] tower 15 [12, 25]
25]
19.10.54
5 (did not P-2 MNW 0[12, 25] tower 15 [12, 25]
explode) [12, 25]
97 [14, 15] 80
6 29.07.55 P-2 MNW 1.3 [12, 25,14] 2,5[12, 25,14] [23] 69*
[12, 25]
12 [12, 25,14]
7 02.08.55 P-2 MNW 11,5 [21] 2,5[12, 25,14] 225%*
[12, 25]
1.5[12, 25,14]
8 05.08.55 P-2 MNW 1,2 [21] 1,5 [12, 25,14] 65*
[12, 25]
14 [12, 25] 13,2 130*[22] 120
9 16.03.56 P-2 MNW [21] 0,4 [12, 25] [23]
[12, 25]
10 25.03.56 P-2 MNW 5.5[12, 25] 1[12, 25] 270*
[12, 25]
11 05.10.54 P-3 MNW 4 (12, 25] 0[12, 25] 210*
[12, 25]
12 22.09.62 P-3 IES [12, 0.21[12, 25] 0[12, 25]
25]
98
13 11.11.62 P-3 MNW 0.1[12, 25,14] tower 8 [12, 98 [14, 15]
[12, 25] 25,14] 53*
Bombing from
14 30.10.54 P-3 MNW 10 [12, 25] plane with
[12, 25] blasting at 50m
27 [12, 25,14] tower 100 [12, 105 [14, 15]
15 24.08.56 P-5 MNW 26,5 [12, 25] 25,14] 100 [23]
[12_251
80
16 07.08.62 P-5 MNW 9.9 [12, 25,14] 0[12, 25] 72 [14,15] 60
[12, 25] [23]
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Test Power release, Average wind
No. | Test date loca- Test in kilotons of Explosion alti- direction,
[12] tion purpose | TNT equivalent tude, m degree [12]
(site)
100* [22] 90
17 25.09.62 P-5 MNW 7 [12, 25] 012, 25] [24, 23]
[12, 25]
60 70 [14]
18 | 09.09.61 P-7 IES[12, | 0.38[12,25,14] 0[12, 25] 75 [15, 23]
25] 0,4 [21] 55%*
19 14.09.61 P-7 MNW 0.4 12, 25] 012, 25] 60*
[12, 25]
20 | 18.09.61 P-7 IES[12, | 0.004 [12, 25] 112, 25] 55%
25]
21 19.09.61 P-7 IES [12, 0.03[12, 25] 0[12, 25]
25]
03.11.61
22 | (did not P-7 IES [12, 0[12, 25] 0[12, 25]
explode) 25]
0.2 [12, 25,14] 104 104 [14,
23 04.11.61 P-7 MNW 0,15 [21] 012, 25] 15]
13.11.62
24 (did not P-7 MNW 0[12, 25] 0[12, 25]
explode) [12, 25]
24.11.62
25 | (did not P-7 IES [12, 0[12, 25] 0[12, 25]
explode) 25]
8080 [23] 88
26 27.11.62 P-7 IES [12, 0.03[12, 25] 0[12, 25] [14]
25]
23.12.62
27 | (did not P-7 IES [12, 0[12, 25] 0[12, 25]
explode) 25]
40-100 40 [24]
28 24.12.62 P-7 IES [12, 0.007 [12, 25] 0[12, 25]
40 40 [23]
29 24.12.62 P-7 IES [12, 0.028 [12, 25] 0[12, 25]
25]
30 | 30.10.62 - MNW 1.2 [12, 25] 0[12, 25]
[12, 25]

Note: * - calculated using graphical information; ** - thermonuclear experiment; MNW — tests

on modernization of nuclear weapons;
IES — investigations of emergency states and situations;

IDF — investigations of damaging factors of nuclear explosions and their impact on military and
civil objects action.

In the period from 1958 to 1963, 40 hydronuclear explosions with different

amount of nuclear power released to the atmosphere and different height of the
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upper rim of the explosion cloud were made on the site P2-G [3]. Hydronuclear
tests are explosions with nuclear charges where the amount of released nuclear
energy is comparable with the energy of chemical explosives. In such experiments
the compressibility of fissile materials under shock-wave impact of the energy of
explosive substances and fallout of alpha-active radionuclides, a part of nuclear
charge, on the soil surface were studied [7]. In such experiments the fissile nuclear
substance is so compressed by the explosion in the shell of chemical explosives
that plutonium loses its mechanical hardness and behaves like a liquid. At the same
time, the explosion energy must not be so high that it could turn plutonium into
plasma needed to initiate chain reaction. As fissile materials plutonium and
uranium were used [31].

Total amount of plutonium alpha-activity of dispersed during hydronuclear
experiments was about 800-900 Curie, which could cause severe contamination of
the "Experimental field" site and the area around the site [3]. The main

characteristics of hydronuclear tests are presented in Table below, [29].

Table 26 — Characteristics of model experiments on the site P2-G

Relative power Average wind speed Azimuth direction of
release in the (km/h) during the the trace axis
No. Date . . Type
explosion, t explosion at heights h=0-1 (degrees);
1 | 13.03.58 - - - A
2 | 15.03.58 - - - A
3 20.05.60 1 18 142 G
4 |22.05.60 1 11 328 G
5 24.05.60 1 14 137 G
6 26.05.60 1 14 65 G
7 31.05.60 1 29 81 G
8 101.06.60 1 18 102 G
9 06.06.60 1 50 68 P
10 | 08.06.60 1 47 81 P
11 [ 10.06.60 1 72 74 P
12 [ 11.06.60 1 25 52 P
13 [ 13.06.60 1 7 209 P
14 | 16.06.60 1 29 86 P
15 [ 27.06.61 1 25 304 G
16 | 29.06.61 1 25 132 G
17 [ 01.07.61 1 11 143 G
18 | 04.07.61 1 43 342 G
19 | 06.07.61 1 32 70 G
20 1 08.07.61 1 47 93 G

0o
=




21 |13.07.61 1 29 83 G
22 |15.07.61 1 7 104 G
23 |20.07.61 0.35 7 173 P
24 |21.07.61 0.35 18 200 P
25 |22.07.61 0.35 25 79 P
26 | 22.07.61 0.35 25 162 P
27 124.07.61 0.35 40 338 P
28 |19.09.63 1 43 68 P
29 |20.09.63 1 29 113 P
30 | 24.09.63 1 13 94 P
31 | 25.09.63 0.35 47 93 P
32 | 26.09.63 0.35 32 153 P
33 | 30.09.63 0.35 18 223 P
34 101.10.63 0.35 11 232 P
35 102.10.63 0.35 14 226 P
36 |10.10.63 0.35 24 79 P
37 111.10.63 0.35 40 84 P
38 112.10.63 0.35 25 137 =3
39 112.10.63 0.35 14 123 P
40 | 15.10.63 0.35 14 104 =3

Note: Type — explosion type. «A» - atmospheric, bombing from plane; «G» -ground explosion;

«P» -explosion in the pit; H=3m — explosion on the support (tree) at a height of 3m from the

On the technical sites P-2 and P-7, located in southern part of the

"Experimental field" site, besides nuclear tests hydrodynamic tests, explosive

experiments with nuclear charges in which no nuclear energy was released, were

performed [1, 3, 30]. In the period from 1954 to 1962, 5 such tests were performed;

as a result, 1,000 Ci of plutonium were released to the atmosphere. The main

characteristics of hydrodynamic tests are presented in Table below.

Table 27 — Characteristics of hydrodynamic experiments on technical sites P-2 and

P-7 [1,29]
Num- Amount of Pu alpha- | Azimuth Average
ber of | Date | activity dispersed in direction of wind speed,
experi the explosion, Ci trace axis m/s
ment (degrees)
1 19.10. | 200-400 18 8.3
2 03.11. | 200-400 213 3.5
3 13.11. | 200-400 176 3.3
4 24.11. | 100-200 320 6.1
5 23.12. | 200-400 296 4.5

All the above experiments could, to a higher or smaller extent, cause

contamination of the studied area and the area beyond the boundaries of the

"Experimental field" site. An analysis of the available data on the average wind
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direction during the tests enabled to determine directions of most traces of

radioactive fallouts from ground nuclear, hydronuclear and hydrodynamic tests
(figure 5).
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Figure 5. Main directions of average winds during nuclear, hydronuclear and

hydrodynamic tests
Radioactive contamination of the site may include the following groups of
artificial radionuclides:

 radionuclides formed as a result of fission of fissile substances nuclei
(fission fragments 90Sr, 137Cs | 151Sm and 99Tc);

- fragments of fissile substance (239+240py 238py, 241py and 241Am),
which have the highest level of radiotoxicity;
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. radioactive isotopes — products of activation of environmental nuclei

by fission neutrons (192,154,155 and 60Co). They are probably concentrated
directly in the epicenters.

An analysis of all initial information enables to make a conclusion that the
priority objects of investigations must be epicenters of nuclear explosions and
spots of possible fallouts of radioactive precipitations in southwestern, southern

and southeastern directions with respect to sites P-2 and P-7. In this case, one
should take into account the assumed high density of fallouts of 241Am and,

hence, 239+240py in southern and southeastern parts of the "Experimental field"
site.

General assessment, detection of technogenic objects

In order to estimate general state of the "Experimental field" site, to
determine the extent of technogenic disturbance of natural landscape and to
discover various man-made objects, the following works have been done:

« visual examination of the test site territory;

« analysis of the satellite image of the test site territory [18];

* reconnaissance survey of technical sites within the "Experimental field"
site, which included visual examination of the place of works, visual estimation of
relief, description of man-made objects and bare rocks, in particular, construction

excavations, pits, etc.

Radiological situation at the ""Experimental field" site

In order to determine location of points in the geographical coordinate
system a satellite device of global positioning Garmin Rino 520, which can
determine point position with accuracy of +5m, was used. Preliminary, before
measurements, the survey grid was calculated. Coordinates of the points in the grid
were recorded by the GPS receiver and were determined in the navigation regime.
The preparations to works and determination of coordinates were made according

to the GPS user manuals [6].
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Radiation parameters were measured in nodes of the survey grid according
to the instructions of the dosimeter-radiometer MKS-AT6130 [9] and technique of

gamma-background measurement of areas and premises [6]. EDR and density of

beta-particle flux were measured on the area of 200 cm2 to a depth of 5cm in each
point. Soil samples were taken and packed according to the requirements to soil
sampling for general and local contaminations [7].

To obtain the initial data and to exclude possible cross-contamination during

further processing, the soil samples were sorted by measuring 241Am and 137Cs
activities (semi-qualitative analysis) on semiconductor gamma-spectrometer
without observation of required geometry. Measurements were carried out on
gamma-spectrometer with impulse analyzer Nomad Plus with scintillation detector
on the base of alkaline-halogen crystal. The package of Gamma Vision software
was used. Based on the obtained data all samples were divided into groups with
approximately equal concentrations of artificial radionuclides. The qualitative
analysis of artificial radionuclide concentrations in soil samples was made using
Canberra gamma-spectrometer. Concentration of Sr was determined on beta-

spectrometer "Progress-BG".

State of technical sites P-1, P-2, P-3, P-5, P2-G and P-7

To study radiation situation and to make an inventory of radiation-hazardous
objects detailed examinations were made on technical sites P-1, P-3, P-5, P-2, P2-
G and P-7. The first stage included detection of radiation-contaminated areas,
making of survey grids with different spacing 200%200, 100x100 and 40x40
meters. Pedestrian gamma-survey including EDR measurements in node points at a
height of 0.03 m and measurements in the mode "search" between points were
made. The obtained information was used to make EDR maps of the studied area.

The second stage included studying of vertical radionuclide distribution in
epicenter zones. It consisted of layer wise soil sampling at different distances from
the epicenter. First, a test pit was dug. The pro le (test pit) had 60-80 cm in width,

150-200 cm in length and 100-150 cm in depth. To study soil in the adjacent key
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areas test pro les of lower depth (20-30cm) were made there. Then layer wise soil

samples were taken in accordance with the instruction [5].

Analytical measurements

To estimate the total amount of beta-containing radionuclides, the initial
samples were measured with Radiagem 2000 instrument with a block of alpha-

/beta-radiation SAB-100 in compliance with the instruction [27].
To register gamma-radiating radionuclides (60Co, 137Cs, 152, 154, 155gy

and 241Am), the soil samples were dried in the drying box at a temperature of
105-110 for 6-12 hours or in the racks for sample drying in plastic cuvettes under
exhaust hood to air-dry state, periodically mixing them with pallet.

The samples were sifted to remove stones and roots. To sift we used a sieve
with 1 mm cells. Large-sized fractions were not measured. The dried sample was
grinded in the ball mill or in the mortar and carefully mixed till uniform state. For
gamma-spectrometric analysis a portion weighing 500-700 grams was taken [11,
19].

Gamma-spectrometric analysis was made using Canberra gamma-
spectrometric facility with a semiconductor detector of gamma radiation GX 2020
with relative efficiency for gamma radiation 20%, a crystal of super-pure
germanium, an impulse analyzer Canberra In-Spector 1200 and a package of

Canberra Genie-2000 3.1 software [20]. Measurements lasted for 2-3 hours

depending on the activity of the studied sample. The specific activity of 90Sr was
determined on the beta-spectrometric complex Progress, SPO Doza, with
scintillation beta-detector and impulse analyzer SKS-99 SPUTNIK. In beta-

spectrometric measurements 20 g samples were placed in a special measuring
cuvette. The average detecting limits were 1.2 Bqg/kg for 60Co, 0.8 Bqg/kg for
137¢s, 5 Bg/kg for 152Eu, 6 Bg/kg for 154,155Ey and 0.5 Bq/ kg for 241Am.

1 State of the ""Experimental field" site

86



1.1. Results of visual inspection

The territory of the "Experimental field" site is a plain of about 20 km in
diameter surrounded by low mountains, where 6 technical sites are located. The
territory has high level of man-caused disturbance of the landscape in the form of
ditches, gutters and trenches, which appeared after closure of the Semipalatinsk
Test Site. The highest level of landscape disturbance is observed on the territory of
site P-1.

The territory has a diversified network of earth roads: the three main roads
pass through the center to northern and southern parts of the "Experimental field"
site, and minor roads are, as a rule, directed from equipment buildings to
epicenters. Each site has its own structures, which were used as objects of
infrastructure in order to determine their hardness characteristics under the action
of heat radiation and shock waves. The sites also have crash-proof reinforce
structures not looking like infrastructure objects. They are located at different
distances from the epicenters of explosions. They were used to place equipment
registering different explosion parameters.

An analysis of the satellite image showed high degree of land degradation
around the epicenter of technical site P-1. It is probably caused by a large amount
of slag formed in the thermonuclear experiment. Each technical site has white-clay
crosses for targeted bombing from plane during atmospheric tests. As a rule,
crosses are displaced with respect to the centers of the technical sites. On the

technical sites one can see contours of craters formed by ground nuclear tests.

1.2. Results of investigations of the state of technical sites

On the territory of technical sites P-2, P2-G and P-7 1044 man-made objects
were discovered. On the territory of P-3 — 88 objects, and on the territory of P-5 —
24 objects. Maps of their locations on technical sites are shown in figures 6 and 7.
Some of them are shown in figure 5. Most of such man-made objects are trenches,

concrete underground and ground structures, caponiers, wells, ditchbanks, cavities
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and hollows. In the vicinity of each object radiation parameters were measured, its

coordinates were determined and its photograph was made.

o 500 1000 2000m

Figure 6. A schematic map showing location of man-made objects on technical
sites P-1, P-2, P2-G and P-7.

MeTpot
0 500 1000 2000

Figure 7. A schematic map showing location of man-made objects on technical
sites P-3 and P-5

All technical sites, as a rule, have hollows formed as a result of ground
explosions. Most of them are filled with ground waters. The areas of oil piling and
nearby territory are covered by fused rocks forming so called "slag fields" usually

covering areas forming a circle of a radius of 100 meters around epicenters/ There
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are also craters with radiation parameters not exceeding background parameters,

which can be explained by chemical-type explosions.

1.3. Radiological situation on the territory of the ""Experimental field" site

General assessment by integral radiation parameters

The results of pedestrian gamma- and beta-survey were used to obtain EDR
distributions ( figure 8) and distributions of areal activity of beta-emitting
radionuclides ( figure 9).

The EDR level varies from 0.10 to 16 Sv/h with background level on the test
site equal to 0.10-0.12 Sv/h. The density of beta-radiation varies from <10 to 5500

(part/cmZ2xmin). More precise data for EDR level and beta-radiation density can be
obtained by using a smaller-meshed net in the epicenter zones, which gives more
precise results on the contaminated area.

Therefore, we can state that the territory of the "Experimental field" does not
have uniform contamination; it may have "clean" areas. The integral radiation
parameters show that only a small part of the "Experimental field" can be classified
as radiation-contaminated area.

To determine the degree of potential hazard of the site in terms of external

irradiation we will make a rough estimation of the maximal permissible EDR

Figure 8. A map of EDR distribution on the «Experimental field" site
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Figure 9. A map of contamination of the "Experimental field" site with —emitting

radionuclides

level for population on the site. According to NRB-99 [28] the dose limit for
population from artificial sources is 1 mSv/year = 1000 Sv/(365 x24)hours ~ 0.12
Sv/h. Neglecting internal irradiation from artificial radionuclides and summing up
the background level and maximal permissible irradiation dose from artificial
sources, we can estimate the EDR level at which it is necessary to limit the time of
people staying on the "Experimental field". This value is 0.24 Sv/h. Using the EDR
map we estimated the area with EDR level exceeding 0.24 Sv/h, it was equal to 11
km2, i.e. 3.6% of the total area of the "Experimental field". Staying of local people
on this area must be limited.

Maximal values of radiation parameters (probably, superposition of
radioactive fallouts traces) were registered on the territory of technical sites P-1, P-
5 and on the area between them. Signs of long traces of radioactive fallouts of
radionuclides — beta-emitters are also observed in northern, southeastern and

southern parts.
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1.4. Character of contamination of the "Experimental field" site with

artificial radionuclides

Based on the data of quantitative analysis of soil samples taken on the test
site, maps and diagrams of areal distribution of artificial radionuclides
concentrations on the "Experimental field" site were made.

The diagrams were based on the laboratory data on specific activities of
artificial radionuclides and to make them more demonstrative the logarithm scale
was used. In case specific activity of a radionuclide was below the detection limit
for the radionuclide, the detection limits were used as numerical values. The
scheme of location of pro les and their numbers are shown in the figure ( figure
10).

The above figures enable to make a conclusion that on the "Experimental

field" there are relatively clean areas, for example, in northern part to the north
from profile No.7, in eastern and western parts. 241Am and 137Cs concentrations
in the areas are comparable with the level of global fallouts, 152Eu and 60Co are
not detected. At the same time, the above territories have spots with high 241Am

concentrations up to nx103 Bg/kg with 137Cs concentrations at the level of global
fallouts, which can, most probably, be explained by fallouts due to hydrodynamic

or hydronuclear explosions.
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Figure 10. Location of profiles
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An analysis of the character of artificial radionuclides distribution enables to
identify two types of contamination: "point" and areal contamination, where point

areas can be subdivided into two categories. One group of points is characterized

by high 241Am concentrations at rather low concentrations of radionuclides —
decay products and activation levels, the other group has high concentrations of
artificial radionuclides. "Point" spots of type 1 are probably caused by fallouts
from hydrodynamic or hydronuclear explosions. "Point" spots of type 2 can be
identified as epicenters of nuclear explosions.

Spots of areal contamination are located beyond the territories of technical

sites, they have high concentrations of 241Am and 137Cs, with the ratio of
isotopes varying from place to place. It is likely that such spots appeared as a result
of superposition of fallouts from explosions of different types. In some cases such

areas spread beyond the "Experimental field".

The products of neutron activation, 60Co and 152,154gy, are mainly
concentrated directly in the epicenters of experiments. High concentration of

activation products in soil is an identifier of close location of explosion epicenter.

In pro les Nos.16, 18, 19, 20, 21, 22, 23, 26 and 36 peaks of increase in 192Eu
concentration, which identify about 6 epicenters, were registered. One of such

places was discovered in pro le No.16 (northern part of technical site P-5).

In southern part of the "Experimental field" the main contaminant is 241Am.
Large areas with concentrations more than nx103 Bg/kg were detected. Taking
into account that ratio 239+240py/241Am varies from 5 to 20, such areas must

have high concentrations of 239+240py,
The maps ( figures 11-12) show areal distribution of artificial radionuclides

137¢Cs and 90Sr. To compare the obtained data, all available data including the
results of ISTC project K-337 were presented in the figures.
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Figure 11. A map of *'Cs distribution on the territory of the "Experimental field"
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Figure 12. A map of 90Sr distribution on the territory of the "Experimental field"
To estimate the factors that influenced formation of the character of

contamination by fission products, the average wind directions during tests were
superimposed on the map of 137Cs distribution. The obtained data on 137Cs and
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90sr areal distributions on the territory of the ground "Experimental field" enable
to determine the main traces of radioactive fallouts of fission products. The
contamination formed three areas elongated in northeastern, southeastern and
southwestern directions; the areas are shown by a dotted line ( figure 11). The
traces were probably formed as a result of superposition of many traces of
radioactive fallouts and have very large areas. It can be stated with high degree of
certainty that they spread beyond the administrative boundaries of the
"Experimental field". Taking into account directions of traces one can suppose that
the northeastern trace was formed by fallouts from explosions 11.11.62 and
07.05.62, the southeastern trace was formed by fallouts from explosions 12.08.53,
24.08.56, 05.08.55, 18.09.61, 09.09.61, 29.07.55, 14.09.61, 24.12.62, 26.11.62 and
the southwestern trace is a result of explosions 05.10.54, 25.03.56 and 24.09.51.
To estimate the degree of radioactive contamination of lands we used the
parameter of minimal-significant specific activity (MSSA) and criteria of territory

classification as zones with different degree of ecological disturbance (table 28).

Table 28 — Indicators for radioactive contamination of soils [1]

Parameter

Ecological | Emergency ecological | Relatively satisfactory
Indicator disaster situation situation

Radioactive contamination, Bg/kg*

137¢s M;’g%(t)%a” 6938 — 18500 Less than 6938

90sr More than 1388 462 — 1388 Less than 462

2392;240%, More than 46.3 23.1-46.3 Less than 23.1
Pu

Note: * speci ¢ activity was calculated for 5cm soil layer and 1.6 kg/dm3 soil density

Based on the data (table 4) one can estimate areas of territories on the

"Experimental field" site that must be referred to different types of zones according

to the criteria of 137Cs and 90Sr contamination. The results are given in the table

(table 29).
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Table 29 — Assessment of the degree of contamination of the "Experimental field"

with fission products

Radionucli Sp_ec_i ; ecAorlga iggl Areaof —Area of relatively
d activity, |RAW area di gt emergency satisfactory
e Bg/kg ISaSEer | ecological situation

137Ccs | <1t0 41,000 [about 1 km2 1 km?2 about 3km2 | about 296 km2
90sr <100to | about0.3 | 3km2 | about6km?2 | about 291 km2

Therefore, in terms of contamination with fission products almost all
territory of the "Experimental field" can be classified as territory with relatively
satisfactory ecological situation.

The figures (figure 13, figure 14) show maps of distribution of neutron activation

products, 152Eu and 60Co, on the territory of the "Experimental field".
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Figure 13. A map of 152Eu distribution on the territory of "Experimental field"
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Figure 14. A map of 60Co distribution on the territory of "Experimental field"

As the distance to the test epicenter decreases, the specific activity of 192Eu
increases from <4 to 18,000 Bqg/kg, 60Co specific activity increases from <1 to
300 Baq/kg, the ratio 152Eu/60Co varies from 25 to 100. The products of neutron

activation, 60Co and 152,154Ey, are mainly concentrated directly in the epicenters

of experiments. However, it should be noted that rather high concentrations of

152Ey were registered near sites P-5, P-1 and near northwestern boundary of the
"Experimental field" site ( figure 13, countered by a dotted line). They could
probably appear as a result of displacement of activated soil (when the crater was
formed) by shock wave from test epicenters in the direction of air flows. The
highest level of contamination was registered on sites P-1, P-5 and P-3, where
high-capacity ground and atmospheric tests were made. Insignificant
concentrations were detected on areas located to the east from site P-5 in the form

of an elongated trace of radioactive fallouts. A low level of contamination was

registered on technical site P-2, and no contamination caused by 152Eu was
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detected on site P-7. It may be caused by the usage of a large net whose points did

not register epicenter zones of experiments.

The figure ( figure 15) shows a map of 241Am areal distribution. To construct the

map we used all available data for the territory including the results of ISTC.
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Figure 15. A map of 241Am areal distribution on the territory of the
"Experimental field" site.

The results obtained enable to make a conclusion that, as a whole, the levels
and areas of 241Am contamination have much larger scale than contamination
with fission products and activation. 241Am concentration varies from <0.5 to
15,500 Bg/kg. The map of 241Am distribution on the territory of the
"Experimental field" site is very helpful in terms of detection of radiation-
hazardous objects and planning of their further inventory. The level of
contamination with fissile materials is very high. This type of contamination

dominates on the territory of the "Experimental field" site.

97



High 241Am concentration indicates high contamination of the
"Experimental field" by the initial component of nuclear charges — 239+240py, In
many earlier unexamined areas the 241Am specific activity was over 100 Bg/kg,
which can indicate that the level of specific activity of 239+240py>1,000 Bg/kg
(taking into account that the average ratio 239+240py/241Am is about 10). It

means that newly discovered radiation-hazardous spots have large areas, which
may be as high as several tens of square kilometers.
Based on the data of table 4 we estimated areas of the "Experimental field"

which refer to zones with different degree of radiation intensity and volumes of

radioactive wastes. In calculations the average coefficient of 239+240py/241Am

ratio was taken equal to 10. The results are presented in table 30 below.

Table 30 — Estimation of contamination rates at the "Experimental field" site for

fissile materials

Speci RAW Area of Area of Area of
Radi lid PECIC 1 paw volume ecological emergency relatively
a |oenu0| a;t'\/’i'(ty’ area, 3 "I disaster, ecological satisfactory
W m2 | M km2 situation, km2 | situation, km2
from <5 to
239+240
35 PU| 150,500 |about 40| 2x10 6 | about80 | about120 | about 100
u

According to the data presented in the table, only about 1/3 of the
"Experimental field" territory can be classified as lands with relatively satisfactory
ecological situation. The average wind directions during tests superimposed on the

map, to a large extent, correspond to location of spots with maximal level of

241Am contamination. Radionuclide contamination in the form of 5-6 radiation-
contaminated spots spreads beyond the "Experimental field" boundaries.
According to the available data one can make a conclusion that priority areas for
further investigations are southeastern and southern zones beyond the
"Experimental field". As the zones were traces of radioactive fallouts, one can
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suppose that in those zones the ratio of artificial radionuclides must be more

uniform and they must have better correlation 239+240py/241Am than the areas
located in immediate vicinity of the explosion epicenters. In planning further
investigations aimed at getting an integral picture of radionuclide contamination of
the test site it is, therefore, necessary to carry out additional examination at a
distance of 3-6 km off its administrative boundaries. In this investigation the main
detected radionuclide must be 241Am and, hence, 239+240py. The four "point"
radiation-contaminated spots detected in northern part of the "Experimental field",
in the area 350° + 5°, must be verified as, according to the available literature data,
no radioactive fallouts were registered there. It should be noted that in the vicinity

of Zhaksytuz lake (southeastern boundary of the "Experimental field", to the right

from P-7), where salt for industrial purposes is mined, an elevated 241Am

concentration exceeding 300 Bg/kg was registered.
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