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PE®EPAT

Otuet comepkuT: 30 CTpaHUI] TEKCTA MPOMUCHBIMUA OyKBamMu, 3 TaOIUIIBI , 2 TIPU-
J0xeHus ¥ 17 cChIIOK Ha JINTepaTypy.

KiroueBble cioBa: pajioH, TOPOH, 3/1aHUs, IOTOKUA PaJ0HA, PaJOHO3AITUT-
Has MemOpaHa, kod¢durnuent nuddys3un pagona, mmuHa nuddys3uu pagona, pa-
JIOHO3AITUTHBIE CBOWCTBA MaTepUAJIOB, PYJIOHHBIA MaTeprai, UCTOYHUKH TOCTYTI-

JICHUA paJdoHa B 3JaHUS

O0beKTOM HCCIEA0BAHUA SBISICTCS THIPOU3OISALMOHHBIA TOJUMEPHBINA
matepuan Mapku PLASTFOIL®Geo mo TY 23.99.12.110-012-54349294-2016
npoussosctea OO0 «ITIEHOIJISKC CIIb»

Leasb paGoTbl — OIpeielieHue paJOHO3aAUTHBIX XapaKTEPUCTUK TUIPO-
M30JIIMOHHOTO MOMMMepHOro Mateprana mMapku PLASTFOIL®Geo mpou3sBoact-

Ba OO0 «(TEHOIUIDKC CIIb»

B pesynbTaTe BBINOJHEHUS TEOPETHUYECKUX M 3KCHEPUMEHTAIBHBIX HCCIIE-
JIOBAaHUHM W aHaJIM3a MOJYYEHHBIX JAaHHBIX ONpEEICHbl YUCICHHbIC 3HaUYEeHUs Oa-
30BBIX XAPAKTEPUCTUK THUAPOU3OISIMOHHOTO TMOJMMEPHOr0 MaTepuana MapKu
PLASTFOIL®Geo npoussoxctea OO0 «[TEHOIUIDKC CIIB», koTophie Xapak-
TEPU3YIOT PAJIOHO3AIIUTHBIE CBOMCTBA MaTepualioB, - koddduuuenta nuddyzuu
panoHa u jHy nud¢y3un pagoHa B HOpUCThIX cpeaax. [lo pesynpTaTam uccie-
JIOBaHUM YCTAaHOBJIEHO, YTO HamOOJee BEpOSTHOE 3HAaueHue kKodpduuueHta nud-
by3un pagoHa B TUAPOU3OISLUMOHHOM TOJMMEPHOM MaTepuane MapKu
PLASTFOIL®Geo cocrasmsier (2,65 + 0,80)*10° cm®/c, uTo 06ycaaBmmBaeT xo-
pollKe MEePCHEKTUBbI €ro MPUMEHEHHUS! B KAUeCTBE BbICOKOA(PEeKTUBHONU MeMOpa-
HbI JUIS 3alUMThl OCHOBAHWI 3/JaHMI PA3JIMYHOIO Ha3HAYEHUS OT MOBBIIIEHHBIX

YPOBHEMN NOCTYIUJIEHHS PAJOHA.

YpoBeHb BHeJApeHUs] — JIOKaJIbHBIN; MPU pa3pabOTKE M OCYIIECTBICHUU
MEPOMPUIATHIA MO 3alIUTE 3AAHUN KUJMILHOTO, OOLIECTBEHHOIO M MPOM3BOACT-

BEHHOI'0 Ha3HAYEHUS OT MOBBIIIECHHBIX YPOBHEN PaJlOHA B BO3IyXE NOMELIEHUN.
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TEPMUWHBI U OITPEJIEJIEHU A

B HacTosiieM oT4eTe UCIONIB3YIOTCSI TEPMUHBI U ONPEICIICHHUS:

BMmemaTenbCcTBO — J€ATEIBHOCTD, HAIIPaBJICHHAS HA CHMXKEHUE BEPOATHO-
CTH, TMOO J103bl, TMOO0 HEOJArOMPUATHBIX IMOCIEACTBUI 00JyYeHUsI HACEICHUS MPU
paJMaIIIOHHBIX aBAPUSX, IPU OOHAPYKEHUU PATUOAKTUBHBIX 3arpsi3HEHUN 00BEK-
TOB OKPY>KaIOIEeH CpeJibl MIIM MOBBIIICHHBIX YPOBHEW MPUPOTHOTO OOJIyUCHHUS Ha
TEPPUTOPUSIX, B 3JITAHUSIX U COOPYKECHUSIX.

Juna auddy3un pagoHa B MOPHCTHIX cpeaax — ToJIuHa MaTepuaia Al
(cMm), IpU TPOXOKACHUU Yepe3 KOTOPhIA MHTEHCUBHOCTh MIOTOKA PaJioHa CHUKACT-
csi B e = 2,72 pasa, onpenensiemas 1o Gopmyie:

Al=JDI A, cMm,
rJIe A - IOCTOSIHHAS paciaja pajoHa, paBHAsA 2,10-10'6 ¢t

31aHMe M COOpPYKeHUe MPOU3BOJACTBEHHOE - 3J]aHUE U COOPYKEHHUE, TIPE/I-
HA3HAUYEHHOE JUIsl OpraHU3allMi TPOW3BOJCTBEHHBIX IMPOIIECCOB WM OOCTY>KH-
BAIOIIMX OTEpaIuil C pa3MEIICeHUEM MOCTOSIHHBIX WJIM BPEMEHHBIX pab04nX MECT.
Ha oTnenpHBIX NMPOU3BOACTBAX paboyue MeCcTa MOTYT pa3MelaThCsl Ha OTKPBITON
TEPPUTOPUH MPOU3BOACTBEHHOTO 3[JaHUS UIIH COOPYKEHUSI.

31aHue KWJI0€e — 3/1aHKe, TPEAHA3HAYCHHOE JI1 TOCTOSIHHOTO WJIM BPEMEH-
HOT'O MPOKUBAHUS JTFOJIEH, BKITIOUYAsT OOIICKUTHS.

Koydppuumnent nuddy3uun pagona B nopucTbix cpeaax — Gusnveckas Be-
JMYMHA, XapaKTePU3YIoIlas IOTHOCTh MOTOKA pajoHa (J) yepe3 MOPUCTYIO Cpey
IpH HAJIMYUM TpafreHTa 00beMHOIN akTUBHOCTH pamoHa B cpeae (dC/dx), onpene-
JISIEMBIN YPABHEHUEM:

q=-D-dC/dx, Br/(cm?-c),
riae D — koodduupent quddysnn pagoHa B cpene, cm’/c.
Oo0bemHasi akTuBHOCTHL (OA) paoHa — aKTUBHOCTH PajoHa B €IWHUIIES

oOBpeMa rasza (Bo3mayxa).



Cpena ooutanus yejjoBeka (cpeaa 00MTAHUA) — COBOKYITHOCTh OOBEKTOB,
SBIICHUN U (PAKTOPOB OKpYKaroIeH (IPUPOAHON M UCKYCCTBEHHOM) CPEIbL,
ONpEEIIAONIAsl YCIOBUS KU3HEACATEIbHOCTH YEJIOBEKA.

PafioHyKJIHABI IPHPOIHBIC — PAIHOAKTHBHBIC HIEMEHTHI psiioB U, *°U
1 “°Th, a taxxe “°K (xamnit), **La (1arran), **'Sm (camapnit), "°Lu (roremuit),
8’Rb (pybunmit) u fp., CYIIECTBYIOIINE B ECTECTBEHHBIX YCIOBUSAX Ha 3eMIIe Hesa-
BHUCHMO OT JIEATEIbHOCTH YEJIOBEKA.

JKBHMBAJICHTHAS PaBHOBeCHasA 00beMHasi aKTUBHOCTH (JPOA) nouep-
HHX NPOAYKTOB H30TONOB panona (“’Rn u *°Rn) — B3BeureHHas cyMMa 06beM-
HBIX aKTUBHOCTEH CMECU KOPOTKOXKMBYILIUX JTOYEPHUX MPOIYKTOB paaoHa (IIP)
u TopoHa (IIIT) B Bozayxe, KoTOpast cO3/1aeT TaKyto ke 3P(PEKTUBHYIO 103y BHYT-
peHHero oGnydenus, uro u cmech JAIIP — *Po (RaA), #*Pb (RaB), **Bi (RaC) u
JIIIT — #?Pb (ThB), ***Bi (ThC), HaXOMSIINXCS B PaAHOAKTUBHOM PABHOBECHH C
MaTePHHCKUMH pagroHyKimaamu “°Rn u “2°Rn.

Hucnennoe 3HaueHne JPOA nodyepHUX NPOIYKTOB U30TOIIOB PajoHa B BO3-
nyxe (4, ) paccuuThIBaeTcs 1mo popmye:

A, =4

IKG 2K6, RN

+46-A4.

oke,Tn 1

rae A

9K6,Rn

=010-A,, +052- A, +038- A,
Ao = 091 Apg +0,09- Apc,

4, — OA noyepHUX NPOLYKTOB U30TOINOB PaJIOHA.

JpdeKTuBHAA YyaeJdbHAsA AKTHBHOCTh INPHUPOAHBIX PAAHOHYKJIUI0B
(Aspep) — MHTETpaJbHAS XapaKTEPHCTUKA BHEIIHETO raMMa-H3JIydeHHUs MaTepH-
aIbHBIX CpEN, CONEPIKAIIMX IPUPOAHBIE PAAUOHYKIMABI, KOTOPAs YYHUTBIBAET
YAENBbHBIN BKJIAJ COAEPIKAIINUXCA B HEW MPUPOJHBIX PATUOHYKIHIOB B MOIIIHOCTh

A03bl TaMMa-Uu3JIyudCHH:A, U OIIPCACIIICTCSA COOTHOICHUCM:

Aspo= D K- A+ D Ki-A+An, - k, BK/KT,

238U +235U 232-|-h 40K
B KOTOPpOM CYMMHUPOBAHUC BCIACTCA IIO0 BCCM Y-U3JIYHAOIIUM PaJUOHYKIHWIAM

2 232 4
MPUPORHBIX PsiHoB U (mepBoe ciaraemoe), ~°Th (Bropoe cnaraemoe) m “°K
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(Tpetbe craraemoe), a KO3 GUIIMEHTHI K; yUUTHIBAIOT OTHOCUTEIILHBIN BKJIA]] FaM-
Ma-U3JIyYEHUs] KaKJOro W3 MPUPOJHBIX PAAUOHYKIUJOB BO BHEIIHEE TaMma-
U3ITy4YeHHE MaTepuaia ¢ IaHHBIM COJIepKaHUEeM MPUPOIHBIX PATUOHYKIIHIOB.

238 232
U u ““Th 3HaueHue

B ycnoBusiX paguoakTHBHOTO PaBHOBECHS B psAAax
Aspe pacCUUTHIBACTCS O (hopmyIie:
Asop = Ara + 1,3-A1y + 0,09-Ag, Br/KT,

rie: Ara M Aty - yIeIbHas aKTHBHOCTD -°Ra u “’Th, HaxOsIIEXCS B PaIHOAK-

238 232
U u ““Th coOTBETCTBEHHO;

TUBHOM PaBHOBECHM C OCTaJIbLHBIMM YJIECHAMU PSJIOB
Ak - ynenbHasi akTUBHOCTh 40K, Bx/xr.

Jpyrue noHATHsA, TEPMHUHBI U OIPEACIICHNUS B HACTOSIIIEM OTYETE, €CIIA 3TO
HE OTrOBOPEHO 0C000, MOHUMAIOTCS B CMBICIIE, OMPEACICHHOM AEHCTBYIOIIUMU
HOPMATUBHBIMHU U MPABOBBIMU JIOKYMEHTaMU B 00JIaCTH paJIMAIIMOHHON Oe3omac-

HOCTH HACCJICHU:.



O0o03HaueHNSI M COKPALIIEHUSA

OA — O0beMHast akTUBHOCTh (B HactosmeM OTyeTe NPUMEHSETCS B OTHO-

IIEHUH pajJioHa B BO3AYyXE)

IIIIP - [TnoTHOCTH OTOKA pajoHa (C MOBEPXHOCTH IMOYBBI, OTPAXKIAIOIINX

KOHCTPYKITUH TIOMEIICHHUH 3/TaHU)

JAIIP — JlouepHue NpoayKThl paciaja (B HACTOSIEM OTYETE TPUMEHSIETCS B

OTHOILIEHUH KOPOTKOXXUBYIIUX JOYEPHUX MPOTYKTOB paciajia pagoHa)

IPOA — DxBHUBaJICHTHasl paBHOBECHasi 0ObEMHAasi aKTUBHOCTH (B HACTOSI-
IIEM OTYETE MPUMEHSETCS B OTHOUIEHUH KOPOTKOXKUBYIIUX JTOYEPHUX MPOIYKTOB

pacraja pajoHa)



BBEJIEHUE

W3BecTHO, 4TO B HalIeil cTpaHe, Kak U B OOJIBIIMHCTBE 3apyOEKHBIX CTpaH
ocHOBHOM BkJaja (okoio 70-80 %) B cymmapHble 03kl OOIy4YEHUsI HACEJICHUs 3a
CUET BCEX MCTOYHUKOB MOHUBHUPYIOIIETO U3ITYYEHUS BHOCST MPUPOIHBIE UCTOYHU-
KH, CpPeld KOTOPBIX OCHOBHAs JOJISl MIPUXOJIUTCS HA OOJy4YeHHE HACEJICHHs pajo-
HOM U €r0 KOPOTKOKMBYIIUMH JOYEPHUMHU MPOAYKTAMH pacrnajza B BO3AyXe MO-
meriernni [1, 2, 3]. [Ipudem B cpeaHem 1o ctpade okojio 60 % oT cyMMapHBIX J103
IPUPOTHOTO OOJY4YEHHUsI HACEJICHUS MPUXOAUTCS HA JOJII0 M30TOIMOB pPajioHa B
BO3JyXe NMOMeLeHUI. [ OTIeIbHBIX TEPPUTOPUM C MOBBIIIEHHON MOTEHIUAIb-
HOM paJOHOONACHOCTBIO BKJIAJl M30TONOB pajJjoHa B CyMMAapHbIE J03bl 00Iy4YEeHHS
HaceseHus gocturaet 85-90 %.

CornacHo TpeOoBaHUI AEUCTBYIONINX HOPMATHBHBIX MPABOBBIX JOKYMEH-
TOB B oOnmactu paguanoHHON Oe3zomacHoctn Hacenenus (HPB-99/2009,
OCITIOPB-99/2010 u CanlluH 2.6.1.2800-10), nnst orpaHnyeHust 00JIy4eHHs Hace-
JICHHSI 32 CUET MPUPOIHBIX UCTOYHUKOB M3ITyUYEHHUsI YCTAHOBJICHBI THTHEHUUYECKUE
HOPMATHUBBI 1O TOIYCTUMOMY COJIEP KaHHUIO U30TOIOB PajioHa B BO3/4yX€ IMOMeIIle-
HUI KWIbIX, OOIIECTBEHHBIX U MPOU3BOJICTBEHHBIX 31aHUl. B Tex ciyuasx, korna
yKa3aHHbIE HOPMATHBBI HE BBITOTHSIOTCS, HOPMATUBHBIMU TOKYMEHTaMU MPEATH-
CaHO MPOBEIECHNUE MEPOINPUATHI MO CHIKEHUIO COJEPKaHUS M30TOMNOB pajOHA B
BO3/1yX€ ITOMEILECHUM.

Opnum u3 HambOosee 3GHEKTUBHBIX MEPOTPUATHMA 10 CHIDKEHHIO COJIepKa-
HUS paJloHa B BO3JlyX€ MOMEILEHUN SBISETCS W30S UCTOYHHUKA MOCTYIJICHUS
pajioHa C WCIOJB30BAHHEM TaK HAa3bIBAEMBIX PaJOHO3AIIUTHBIX MeMOpaH. Kak
IPAaBUJIO, B KAUECTBE PAJOHO3ALIUTHBIX MEMOpPaH B MPAKTUKE 3aIUTHI 31aHUN OT
pajioHa MPUMEHSIOTCS Pa3IUYHbIE TAa30- U TUAPOU3OISIIIMOHHBIC MaTeprabl, MPHU-
MEHSIEMBIE B COBPEMEHHBIX CTPOUTEIBHBIX TEXHOJOTUAX. DTH MaTepHalbl B 00JIb-
IIMHCTBE CBOEM O0JIaJaIOT U PaJOHO3AIIMTHBIMU CBOMCTBaAMH, OJJHAKO AJISI peau-
3alMM MEPONPUITHI MO 3alIMTE 31aHUM OT MOBBILIEHHBIX YPOBHEW pajioHa HEOO-

XO0IUMbI KOHKPCTHBIC CBCACHHA O PaAOHO3allINTHBIX CBOMCTBAX ATHUX MaTCpUaIoOB.



Ilenwvto pabomwt sBisieTCS ONpPEEICHUE PAJOHO3AIIUTHBIX CBOMCTB TUPO-
M30JIAIMOHHOTO TTOJIMMepHOro Marepuana mapkn PLASTFOIL®Geo npoussos-
ctBa OO0 «(ITEHOIUIDKC CIIb».

JIist peanu3anuy MOCTABICHHOW €M B HACTOAIEM HCCJIEIOBAHUM pella-
JHCH CIEAYIOUINE OCHOBHBIC 3a/1a4u:

- 000CHOBaHME METOJUKHU orpeseacHus kodhduimenta nubdy3uu pagoHa
u auHel 1uddy3un pagoHa B Matepuaie o0Opa3ioB THIPOU3OISIIIHOHHOTO TMOJIH-
mepHoro Marepuana mapku PLASTFOIL®Geo;

- IPOBE/ICHUE TEOPETUUECKUX U IKCIEPUMEHTAIbHBIX HCCIEA0BaHUMN 110 OI-
PENEIICHUIO YUCIEHHBIX 3HaueHUu kodpduuuenta audpdy3un pagoHa U JIIUHBI
mud¢y3un pagoHa B oOpa3lax TUAPOU3OJIALUOHHOIO MOJMMEPHOIO MaTepuania
mapkn PLASTFOIL®Geo 1 o6pasuax cBapHOTO [IBa MATCPHAIA;

- TIPOBECTH CPABHUTEIBHBIA aHAIN3 PAJOHO3AIMIUTHBIX XapaKTEPUCTUK THI-
POM3OISILIHOHHOrO HoMuMepHoro Marepuana Mapku PLASTFOIL®Geo ¢ anano-
TUYHBIMH CBOWMCTBAMHU W3BECTHBIX PAJOHO3AIIMTHBIX MaTEpPHaIoB M 0OOCHOBATH

PCKOMCHAAINH I10 €TI0 ITPUMCHCHHUIO B IIPAKTHUKC PaIOHO3AIIUTEL SHaHHﬁ.

1. XAPAKTEPUCTUKA HCTOYHUKOB INOCTYIIEHUS PAJIOHA B
BO3J1YX IOMEIIEHUI

N3BecTHO, YTO B OOJBIIMHCTBE CIIy4aeB OCHOBHBIM MCTOYHUKOM MOCTYILIE-
HUs PAaJiOHa B BO3JyX NOMEUICHUN SBIIAECTCS IOAIOYBEHHOE IPOCTPAHCTBO IOJ
3naHusIMU [2, 4]. B HEKOTOpBIX ciiyyasix 3aMEeTHBIN BKJIaJ] B OCTYIJICHUE paJoHa B
BO31yX IOMELIEHUN BHOCAT OIPpaXXKAArOIIUE KOHCTPYKLMHU 31aHUN U COOPYKEHUH,
NUTHEBAsI BOJA (Yalle BCEro M3 MOA3EMHBIX BOJOHOCHBIX FOPHU30HTOB), a TAKXKE
IIPUPOJHBIN a3 OTAEIBHBIX MECTOPOKICHUM, UCIIOIB3YEMBIN Il CKUTAHUS B J10-
Max. B penkux ciaydasx UCTOYHMKOM IOCTYIUIEHHS PaJOHa B BO3AYX ITOMELICHUN
MOJKeET OBITh HapyxHast atmocdepa [2, 3].

OCHOBHBIMM MEXaHHW3MaMH MOCTYIUIEHUS PaJOHa B BO3IyX MOMELIEHUN W3

IMOAIIOYBCHHOI'O IMPOCTPAHCTBA IIOA 3AAHHUAMH M W3 OI'PaXKIAar0IIUX KOHCTp}IKI_[I/Iﬁ
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3MaHui ABISIIOTCS AU PY3UOHHBIN U KOHBEKTUBHBIA. (b Py3noHHBIN MeXaHU3M
NOCTYIJIEHUSI paJoHa OOYCJIOBIIEH HaJIMYMEM T'paJUEHTa KOHLIEHTpALUW - pa3Ho-
CThIO KOHIIEHTpalui (00bEeMHOM aKTUBHOCTH) paZioHa B BO3JlyXe IMOMEUICHUHN U B
MIOYBEHHOM IPOCTPAHCTBE WU B 00beMe orpaxkiacHuil. KoHBekTHBHBIN (Win aj-
BEKTHBHBIH) MEXaHNU3M OOYCJIOBJICH HAJIMYUEM PAa3HOCTH JABIICHUH MEXITy BHYT-
PEHHUM 00BEMOM 3aHUS ¥ BHEUTHEH aTMOC(EPOid, a TaAK)KE pa3IMYHBIMU YaCTSIMU
3maHus U T.1. [[puHIunuanbapie pa3nuaus Mexay Au¢ @ y3uOHHBIM U KOHBEKTHB-
HBIM MEXaHU3MaMH MOCTYIUICHUS PaJioHa B 3/1aHHE MPUBOJAAT K HEOOXOAMMOCTHU
VCIIOJIB30BaHUs PA3JIMYHBIX [TOJXOJ0B K OIIMCAHUIO 3TUX IIPOLECCOB, U PA3JIMYHBIX
WHXEHEPHBIX MEp M0 YMEHBIIEHHIO MMOCTYIUICHUS PaJiOHa B 31aHUE.

OcCHOBHBIE TIyTH TMOCTYIUIEHUS PajJoHa B IOMEIICHHE, 3a HCKIIOYEHHEM
npsiMoro ¢ y3MOHHOTO MOCTYTUICHUS U3 CTPOUTEIBHBIX MaTepUAIIOB, CBSI3aHbI C

DJICMCHTaAMU (1)YHI[aMeHTa 3AaHUs, KOHTAKTUPYIOIINMU C HOI[CTI/IJIa}OH_[eﬁ IMOYBOMH.

2. OCHOBHBIE BU/IbI MEPOIIPUATHUI
O 3AIIUTE 3JAHUM OT PAJJOHA

[TmanupoBaHue U MPOBEACHUE HHKCHEPHO-CTPOUTEIHHBIX MEPOIIPUATHI TIO
CHIDKEHHIO COZIEpP KaHUs pajioHa B BO3AyXe MOMEIICHUHN A1 00ecreueHns paana-
IIMOHHOM 0€30TMaCHOCTH HACEJICHUSI OCHOBBIBAETCS HA MPUHIIUIIE ONITUMU3AINH. B
OTHOIICHUH O0JTyUYEHHUS HACETICHUS PAJIOHOM B JKHIIBIX TIOMEIICHUSX MPUHITUIT OTT-
TUMHU3AIIH 3alTUTHI TOAPAa3yMEBAET YCTOMYMBOE CHIDKCHHE U yIepKaHUE UHIU-
BUJIyQJIBHBIX J103 O0JIy4eHHSI HA TAKOM HU3KOM YPOBHE, HACKOJIBKO 3TO Pa3yMHO
JTOCTH)KHMO C YY4E€TOM COIMAIbHO-DKOHOMHYECKHUX (PAKTOPOB.

Mepomnpusatus 1o 3amuTe 3JaHuid OT pajloHa MOTYT OBITH HAIpaBJICHBI HA
WCTOYHHK TIOCTYIJICHUS pajiOHa B MOMEIICHUS WM Ha yaaJieHue ero M3 BO3ayXa
nomernieHui. [Ipyu 3ToM OHM MOTYT OBITh TACCHBHBIMU WJIN aKTHBHBIMU.

HaunbGonee >¢pdekTuBHBIMY, TOITOBPEMEHHBIMH U OJHOBPEMEHHO HSKOHO-
MUYHBIMHM CYUTAIOTCS PAJIOHO3ANTUTHBIC MEPOTIPUATHS TTACCHBHOTO THUIIA, HAIIPaB-

JICHHBIC Ha MCTOYHHUK ITOCTYIUICHUA padOoHa B 3AaHMUA. Kaxk IIpaBHJIO, TAKHUC MCPO-
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npusTUs HanboJiee YacTo MCHOJIb3YIOTCS Ha CTaJWM CTPOUTENhCTBA 31aHUM. Oc-
HOBHBIM METOJIOM H30JISILIMM MCTOYHUKA IMOCTYIUICHUS PaJOHAa B TAKUX CIy4asx
SIBJISIETCSI U30JIALIMSI OCHOBAHUS 3/1aHUsI B MECTaX €ro KOHTaKTa ¢ MOYBOW U IpyH-
TaMU C UCIOJIb30BAHUEM PaJIOHO3AITUTHRIX MEMOpPaH U3 Pa3IMYHbIX MATEPUATIOB.

W3BeCTHBI TaK)K€ METOJbI CHUKEHUSI COJIEPKAHUS PaJloHa B BO3QyXe MOMeE-
HICHUH 32 cUeT BEHTUJIMPOBAHMS BO3AYIIHOTO MPOCTPAHCTBA 3aHUS, MOIIOYBEH-
HOT'O IPOCTPAHCTBA MOJI 31aHUEM U JIp.

CHIKEeHHE COJep)KaHMsl PaJioHa 3a CUET YBEJIMUYEHUsSI KPaTHOCTU BO3AYXO-
oOMeHa Haunbosee r¢dexTuBHO Mpu AUbHY3MOHHOM MEXaHU3ME TOCTYIICHUS pa-
JIOHA B 3[JaHW€ HE3aBHCHMO OT TOTO, SIBJIIETCA JIM UCTOYHUKOM PajJioHa MOYBa MO
3JaHUEeM WJIM MaTepuaabl CTPOUTENBbHBIX KOHCTpYKIM. OIHAKO BO3MOKHOCTHU
MOBBIIIEHNUS KPATHOCTH BO3yXOOOMEHA B 3/IaHUSX OrpaHUYECHbI TPEOOBAHUIMU K
NOJBM)KHOCTU BO3/lyXa B momemieHusx. Kpome toro, 3To Mepomnpusatue TpeOyeT
3HAUUTEIBHBIX 3aTpaT Ha CHIDKCHHE IITyMa B MOMENICHMSIX, MOJOTPEB BO3ayXa B
MOMEIICHUSX U T.J.

BeHTunnpoBaHue MOYBEHHOIO MPOCTPAHCTBA MO 3JaHUEM SIBISIETCS 3(-
(beKTUBHOM Mepoii 3allUThI 3IaHUI OT pajioHa B CUTYaIUAX, KOTJa OCHOBHBIM HC-
TOYHMKOM TIOCTYIUIEHUS PajioHa ABJISIETCS TPYHT MO/ 3AaHUEM, a JOMUHHUPYIOIIUM
MEXaHU3MOM TOCTYIUICHHUS! PajlOHa SIBIISIETCS KOHBEKTHBHBIN MEPEHOC pajioHa U3
MOYBBI MOJ1 3JAHUEM B MOMEILIEHUS HIKEEKAIIUX ITAKEH.

B GonpmmHCTBE ClyyaeB Ha CTAaJIMM CTPOMTENILCTBA HOBBIX 3/IaHWN HauOo-
aee d(PpGEeKTUBHBIM MEPOTPUITHEM SIBIISICTCS M3OJIAIMS UCTOYHUKA TOCTYIICHUS
paioHa ¢ IPUMEHEHHUEM CIICIUATBHBIX PaJOHO3AIMUTHBIX MeMOpaH [5, 6]. B akc-
TUTyaTUPYEeMbIX 3aHusIX Hanmbosee d(D(PEKTUBHBI MEPONPHUITHS IO TMOBBIIICHUIO
KpPaTHOCTH BO3JyX000OMeHa MOMEUIEHUN B COYETAHUH C U3O0JISLIMEN OCHOBHBIX ITY-
Tel MOCTYIJICHUS PaIOHa B 3/1aHMUS.

VYkiaaka paJoHO3aIMUTHBEIX MEMOpaH MEXKIYy dJIEMEHTAMHU MOA3EMHON YacTH
3JaHUN U TIOYBOM MO/ HUMH NIPAKTUYECKU BCET[Ia SBJIIETCS] COCTABHOW YaCThIO pa-

JIOHO3AIIUTHBIX MEPOIIPUSITUH.
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3. OIMCAHME I'MIPON3O0JAINNOHHOI O ITIOJIMMEPHOT O
MATEPUAJIA MAPKH PLASTFOIL®Geo ITPOU3BOJACTBA
000 «(IIEHOIVIDKC CIIb»

[IMunpounzonsionnsli onuMepHbiit Matepuan mapku PLASTFOIL®Geo
npousBogutrcs B OO0 «IIEHOIUIDKC CIlby mo TY 23.99.12.110-012-
54349294-2016. Matepuan uMeeT BEPXHUU CIIOW >KENTHIA, HUKHHUM — YEPHBIM.
Breimyckaerca marepuan pynonamu. CornacHo aeknapanuu OO0 «IIEHOIUIDKC
CIIb» (ucx. Ne 557 ot 20.05.2016 r.), OCHOBHOE NPUMEHEHHUE THUAPOU3O0JIAIIMOHHO-
ro noimumepHoro Mmarepuana Mapku PLASTFOIL®Geo - nns ruapousoisuuu
HEProdHEKTUBHBIX KPOBEIb C YIYUIIEHHBIM KOY(POUIIUEHTOM CBETOOTPAKECHUS
(nns Oemoro nBeta). Ha ruapou30LIMOHHBIN TMOJMMEPHBIA MaTepuag MapKH
PLASTFOIL®Geo odopmieH ceptudukar COOTBETCTBUS B CUTEME cepTU(HUKa-
uuu ['OCT P u opopmnena Jleknapauus npousBogutesns (urosb 2016 1.).

[Ipon3BoAUTCA TUAPOU3OISIUMOHHBIA ITOJMMEPHBIA MAaTEpHA  MapKu
PLASTFOIL®Geo tommmuoi 1,5 u 2,0 MM. B MecTax cThIka MoJIOCH MaTepuasa
3aKPEIUISIIOTCS] CBAPHBIM IIIBOM.

Jlnig ornpeneneHus: paloHO3AIUTHBIX CBOMCTB THMAPOU3O0JISLUOHHOIO MOJIH-
mepHoro Marepuaia Mmapku PLASTFOIL®Geo 6wputn npeacTaBieHbl 00pasiibl Ma-
Tepuana B pyjoHax ToiamuHou 1,5 u 2,0 MM, a Takke oOpasel] CBapHOTO IIBa Ma-

Tepuasna TOJMUHON 2,0 MMm.

4. METOJIUKA ONPEJIEJTEHUS PATJOHO3AIIMTHBIX CBOMCTB
I'mAPOU3OJJIALHNOHHOI'O ITIOJIMMEPHOI'O MATEPUAJIA MAPKHU
PLASTFOIL®Geo MPOU3BOJCTBA OO0 «ITEHOILJIAKC CITB»

TpanuuuoHHble MeTOAbl omnpeneneHus kodpduuuenta auddy3un paaoHa
yepe3 pa3InyHble BUIbI UCIBITHIBAEMBIX 00pa3LOB pPaJOHO3AUIUTHBIX MaTepHUajoB
YCJIIOBHO MOYKHO Pa3JelINTh HAa HECKOJBbKO rpymnmn. OOHU METOABI OCHOBAHbI Ha
CO3JaHUM Pa3HOCTH 00beMHOUM akTUBHOCTH (OA) pagoHa Mo pa3Hble CTOPOHBI OT
MeMOpaH C MOCJIEIyIOIIMM aHajIu30M JUHAMHUKW BblpaBHHBaHUA OA paJoHa IO

pa3HbIe CTOPOHBI OT HUX. B Apyroii rpymnme MeTo10B 00pasiibl UCIIBITHIBAEMBIX U3-
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JIeU TOMEIIAI0TCSl B TEPMETUYHYIO KaMepy, B KOTOPOH omnpeaensercs JTMHAMHUKA
pocra OA pajnoHna B Bo3ayxe [7, 8, 9].

B HekoTophIx MoaudUKAIUAX ATOM METOJIUKH 00paslibl U3JIETUN repMeTH-
3UPYIOTCS CO BCEX CTOPOH, KPOME OAHOM, K KOTOPOU MPUKIEUBACTCS HAKOUTEIb-
Has Wiy u3MepurtenabHas kamepa [8, 10, 11]. OcHoBHas CIIOKHOCTH B OIIPEACIICHUN
koahunmenta nuddy3un pagoHa yepes MOpUCTbie MaTEpUaTIbl U3BECTHBIMU Me-
TOJIaMU CBSI3aHA C U3MEPEHHEM aKTHBHOCTH pajoHa, AUPPYHIUPYIOUIETO depes
CJIOM MaTepuayia U3BECTHOM TONIIMHBI. B OIHUX Cilydasx, HalpuMep, Mpu U3015-
IIUU BCEX, KpOME OJIHOM, CTOpoHbI 00pasina [10], mpu repmeTuzanun oopasia B Ha-
KOIUTEIBHOW KaMepe HeOombIoro oowsema [11, 12] mapymaroTcs TpaHHYHBIE YC-
joBust quddy3un pagoHa U3 SKCIEPUMEHTAILHOTO oOpasna. B atom ciyuae 3Ha-
yeHue korpduurenta nudPys3uu pajgoHa u3 oopasiia OKa3bIBAETC HEJOOLEHEHO.

Kpome 3TOro, GOJBITMHCTBO HW3BECTHBIX METOAMK IO3BOJISIOT KOPPEKTHO
onpeneNaTh 3HaueHue kodhduinmenta auddy3uu pagoHa depe3 Marepuaibl, U3
KOTOPBIX CKOPOCTh SKCXAIAIMH pajioHa Om3ka K Hymro. [loaTomy mpsmoe nmpume-
HEHUE M3BECTHBIX METOJIMK i omnpenenenus kodhdummenta qubdy3un pamgoHa
yepe3 00pasiibl TAKUX U3ACIUNA 3aTPyIHUTEILHO BBUY TOTO, YTO CaMHU ITH U3JIe-
JIMSI MOT'YT SIBJISITHCS ICTOYHMKOM MHTEHCUBHOTO BhIJeeHHs pagoHa [11, 13]. Tax,
JUTSL TJIa3yPOBAHHBIX KEPAMHUYECKUX HM3JEJHM, B KOTOPHIX OCHOBHAS YaCTh aKTHB-
HocTH “°Ra cocpemoToueHa B TOHKOM CJI0€ I7Ia3ypH Ha JIHIEBOIl CTOPOHE H3Ie-
JUH, MPUMEHEHHUE TPAJAUIIMOHHBIX METOJOB omnpeaenenns koddduimenta nuddy-
31U OKa3bIBACTCS HEMPUMEHUMBIM BooOIIIe [13].

Jlns onpenenenus kodpdunnenta nuddy3un pagoHa yepe3 oOpasibl THI-
pPOM30JIAIIMOHHOTO TouMepHoro matepuana Mmapku PLASTFOIL®Geo namu wc-
M0JIb30BaHA OPUTHHAJIbHAS METOUKA, KOTOpas OCHOBaHA HA MaTEeMAaTHYECKOW MO-
nenu nudgGy3MOHHOTO TepeHoca pajioHa yepe3 Mmopucteie cpeabl. ONUH BapUaHT
ATOM MaTeMaTUYSCKOM MOJCIH, TEXHUYSCKH HanboJjee MpOCTOH, sBIseTcs Ooliee
MPUEMJIEMBIM JIJIsI SKCIIEPUMEHTAJIBHOTO ompenesieHust kodddunuentra nudpy3uu

yepe3 HEAMAHUPYIOIIUE CPENibl — PA3IMYHOTIO pojAa PYJIOHHBIE THAPO- U ra30U30-
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JSIUMOHHBIE MaTEPHUAJIbl, KOTOPbIE IIMPOKO UCTIOIB3YIOTCS B COBPEMEHHOM CTPOMU-
TEJNbCTBE 3/IaHUN PA3IUYHOTO Ha3HAUCHUSI.

Bropoii Bapuant mMaremaruueckoi mozaenu auddy3ud pajoHa yepe3 sMa-
HUPYIOIINE U3JIENHS TTO3BOJISIET PA3ACIUTh OTOK paJOHa Yepe3 3TU U3Aeus, 00y-
CIIOBJICHHBIN AKCXaJALMEH paloHa U3 caMuX U3Aenui, oT 1ud y3noHHOrO MOTOKa
pazioHa yepe3 u3zeNus, CBA3aHHbIN ¢ pazHOCThi0O OA pajioHa MO pa3Hble CTOPOHBI
ot HuX. O0a TUX BapuaHTa MaTEMaTUICCKON Mojenu nudQy3noHHOTO ImepeHoca
paZioHa 4yepe3 MOPUCTHIE CPEeAbl MOTYT OBITh UCIIOJIB30BAHBI IS IKCIIEPUMEHTAIb-
HOTO omnpefeneHus kodddunuenta quddy3un pagoHa yepes pyJOHHbIE MaTepra-
761, 00pa3ipl OETOHOB M OOJIMIIOBOYHBIX M3CIUNA B CEPUU IKCIIEPUMEHTAIBHBIX
UCCIICIOBAHUM.

Hamu wcmonb30BaH BapuaHT METOAMKH ompezeneHus koddduimenrta
mud¢y3un pagoHa dyepe3 MOPUCThIE MaTepuaibl C HUCIOJIb30BAHUEM TEXHOJIOTUU
MHTErPaJIbHON TPEKOBOM paguoMeTpuu pajoHa B Bosnyxe. [Ipu 3TomM B KadecTBe
YyBCTBUTEIHLHOTO 3JIEMEHTA JJI1 U3MEPEHUH HCIOJIb30BAJICS HUTPATILEIUIIONO3HBIN
TpekoBhIit getekrop Trma Kodak LR-115 Type I1.

Ha o6pa3siiel pyionsasix MatepuanoB pazmepom oT 100x100 go 250x300 mm
MPUKJICUBAJIOCh HE MEHEE 5 W3MEPUTENBHBIX KaMmep C TPEKOBBIM AETEKTOPOM
mapku Kodak LR-115 Type Il Takum 06pa3om, 4ToObI IO BO3MOKHOCTH MUHUMHU-
3UPOBATh MPUTOK PaloHa B U3MEPUTEIbHBIE KaMEPhI uepe3 OOKOBBIE MMOBEPXHOCTH
UCCIIeNyeMbIX O0pa3lioB. YUHWTHIBAs, YTO TOJIIMHA HUCCIEAYyEeMbIX O0OpasIoB CO-
cTaBisuia 1,5-2 MM U1t TUAPOU3ONISIIMOHHOTO TOJIMMEPHOTO MaTepuaja MapKH
PLASTFOIL®Geo u 4 MM AJis CBapHOTIO 111Ba, a AMAMETP UCIOIb3YEMbIX U3MEPH-
TEJbHBIX Kamep ¢ TpekoBbIM aetektopoM (MTPP) ne mpesbimaer 50 MM, npu Ta-
KHUX pa3Mepax oO0pas3IoB 3TO YCJOBHE JIETKO BBIMOJHACTCS, €CIIH U3MEPUTEIHHBIC
KaMephl PacloiaraloTcs B CpeIHEH YacTH HCClIeAyeMbIX 00pa3IoB.

st xouTpons muddys3un pamoHa B WU3MEPHUTEIBHBIE KaMephbl 4epe3 CIIOoN
repMeTHKa, KOTOPBIM OHU TMPUKIEUBAIHCH K oOpasiiaM pyJTOHHBIX MaTepHaiOB

HaMHM UCITOJIH30BAJICSI KOHTPOJIBHBIN 00pasel] u3 oprerekia pazmepoM 300x300 mm
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U TommmHON 6 MM. KOHTpOIbHBIN 00pa3ell, Ha KOTOPBIN TakyKe IPUKIICHBAIIOCHh HE
MEHEE 5 M3MEPUTETBHBIX KaMep C TPEKOBBIM JIETEKTOPOM, MOMEIIANICS AJIs OJTHO-
BPEMEHHOTO SKCIIOHUPOBAaHUSI BMECTE C HCCIEAyeMBIMH oOpasliaMy pajoHO3a-
IIMUTHOTO MaTepuaia B pabouyro kamepy o0pasioBoii yctanoBku (PK OV - repme-
TUYHBIHA OOKC CO IILTIO30M).

Omnpenenenue kodpdunmenta quddy3un pagoHa B SMAHUPYIOUIUX U3EIIH-
X TPOU3BOAMTCA B JIBa dTana. Ha oHOM M3 HUX OmpeaenseTcs IIOTHOCTh OTOKa
pajoHa W3 W3ACIui, 0OyCIOBICHHAS SKCXaJSAIUEH pajoHa W3 HUX, MOCIE Yero
[IUKJI ©3MEPEHUN MOBTOPSIETCS ¢ DKCIIOHUPOBAHUEM 00pa3IlOB ATUX U3JIETUN B pa-
noHoBo# atMochepe PK OVY.

[ToaroToBiieHHBIE ISl UCCIENOBaHUM OOpa3llbl PYJIOHHBIX MaTEPUAJIOB I10-
MEIMIAIOTCS] B TEPMETHUHYIO pabouyro Kamepy o0pa3lioBOM yCTaHOBKH, B KOTOPYIO
MocJie TePMETU3AlNY TTOAAeTCsA Ta3000pa3HbIil paloH B KOJUYECTBE, IOCTATOYHOM
JUISL YCTAHOBJICHHS B Hell 06BEMHOI aKTHBHOCTH paoHa Ha ypoBHe 10-25 KBr/M°.
Jns venpepreiBHOTO KOHTpOs OA panona B Bozayxe PK OV ucnonb3yercs pagos-
mouuTop tuna AlphaGUARD PQ 2000 PRO.

Mo>kHO ToKa3aTh, 4To mporecc Audpdy3un pagoHa B 00beM U3MEPUTETbHBIX

KaMCp C TPCKOBBIM JACTCKTOPOM OIIMCBIBACTCA YPABHCHUCM!

dc(z) D P
i~ o Cw ) -C@I-4:C0), (2)

rae D — koaddunment nuddys3un pagona yepe3 odpasel] pyJOHHOTO MaTtepuania,
CMZ/C;
C(t) — OA pamona (Bx/M°) B BO31yXe H3MEPHTEIBHON KaMephl B MOMEHT BpEMe-
HU T (C);
A — TIOCTOSTHHAS pacliajia pagoHa, paBHas 2,097* 10°cth
Ah — tommuHa 00pa3IoB HCCIeIyeMoro Marepuana, pastas 1,5 wim 2,0 MM, 1
TOJIIIMHA CBAPHOTO IIIBa, paBHAS 4 MM;
hk — BBICOTa U3MEPHUTEILHOM KaMepbl ¢ TPEKOBBIM JICTEKTOPOM, KOTOpas CO-

craBiseT 3,3 cMm;
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Crk(7) — oOBeMHAsE akTUBHOCTh PajlOHa B BO3AyXe pabodell Kamepbl B MOMEHT
BpeMeHH T, Br/m’.

Y4uThIBas BBICOKYIO CTEMEHb TEPMETUYHOCTH pabouell KaMephl U HE3HAYU-
TEJIbHBIM 00BEM HKCIIEPUMEHTAIBLHBIX 00pa3I0B UCCIIEIYEMbIX MAaTEpUAIOB U U3-
MEpUTEIbHBIX KaMep (OOBIYHO COCTaBISIET MEHEE 5 o), HETPYJHO NOKA3aTh, YTO
nuHamuka u3MeHeHus OA pagona B Bo3ayxe PK OV Crk(7) onpenensercs npak-
TUYECKHA TOJIBKO €T0 PacmajoM W OMHCHIBACTCS MPOCTHIM YPaBHECHHUEM paTruoaK-

THBHOTO paciiaaa paaoHa:

Cre (7) =Cre (r =0)-exp(-4-7), (2)
rae Cy (r=0) - OA pagoHa B BO3ayxe paboueil kKamepbl B HAaYaJIbHBIA MOMEHT
Bpemenu 1=0.

BBGIL}I 0003HAYCHU:

LE&HL+ﬂEb, (3)
Ah-h, Ah-h,

u, mojcTaBuB (2) B ypaBHeHHE (1), momyyum ypaBHEHHE, ONUCHIBAIOIIEE JUMHAMUKY
u3MeHeHus: OA pasoHa B BO3/lyX€ M3MEPUTEIbHBIX KaMep C TPEKOBBIM JETEKTO-

poM:

dC(z)

~ 5 =a:Cy (r=0) ep(-4-7)~b-C(). (4)
T

YuuthiBasi, 4T0 B Ha4aIbHBIA MOMEHT BpeMeHU 1=0 oObeMHasi akTUBHOCTh
panoHa B o0beme uzMeputenbHoit kamepsl (U TPP) 61u3ka k HyIto (HE MpeBbIIIaeT
OA pajioHa B BO3yXe MOMEIICHHS 1 cocTaBisieT He Goiee 20-30 br/m®), pemrenne
ypaBHEHHUS (4) MOXKHO NIPEACTABUTH B CIICAYIOIIEM BU/JIE:

a-Cg (z=0)

cO="1"Tp

[exp(—b-7) —exp(-4-7)]. ()

Jlanee yutem, 4TO IUIOTHOCTh TPEKOB HA IOBEPXHOCTH TPEKOBOTO JIETEKTOPA
IIPU UHTETPAIbHBIX M3MepeHusx OA pasoHa B BO3AYXE MPAMO MPOMOPIIMOHATIbHA
cpenHeMy 3HaueHH0 OA pajoHa B BO3AYXE dKCIEPUMEHTAIBHON KaMephl B IEpHU-

O OKCIIOHHUPOBAHUA. 9TO CBSA3aHO C TEM, UTO B TCXHOJIOTHUH TpCKOBOﬁ pPaasuomMeT-
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PHUHU paagoOoHa HCIIOCPEACTBCHHO HSMGPHCMOﬁ BCJIMYMHOM SIBIISIETCS CHUHTCTpajJlbHasd

OA padoHa B BO3AYXCH» C, KOTOpasa oIpecacisiCTCa COOTHOINCHUCM:

C

%. C(r)-dr, (6)

O Sy —

rae T — BpeMsi SKCTIOHUPOBAHUS SKCIIEPUMEHTAIBHBIX 00pa3IoB ¢ TPEKOBBIMU JIe-
TEKTOpaMH B U3MEPUTEILHOMN KaMepe, C.
[Toacrasmsis ganee (5) B (6), u, 6eps B oOmieM BUAE ONPEACICHHBIN WHTE-
rpajl, MOJyYUM:

Eza-TCRK(rzo).[)L—b+exp(—/1-T)_exp(—b-T)]. (7)
-(A-b) A-b A b

N3 o6o3nauenuii (3) ciemyet, yto b > A mo KpaiiHel Mepe Ha BEIUYHHY

Ah-h , TaK 4TO HpI/I BpeMCHI/I BKCHOHHpOBaHI/IH I/IHTCI'paJ'IBHBIX TpeKOBBIX JICTCK-
"k

TOpoB B paboueil kamepe T > 1/A 3kcnoHEHTHI B (/) ¢ 1OCTATOYHO MPUEMIIEMON
TOYHOCTHIO MOYKHO 3aMEHUTDH MPUOIMKEHHBIMU BBIPAKEHUSIMH CIISTYIOIIETO BUA!
exp(-X) =~ 1 — x + X°/2.

C y4eToM 3TOro, MOJYyYUM PACYETHOE BBIPAKEHHUE NJISI ONMPEICICHUS YHC-
JeHHOoro 3HauyeHus: kodddumuenta nuddys3uu pagoHa B oOpasiax pyJIOHHBIX Ma-
TEepHUaJoB B cleaytomen Gopme:

C  2:h.-Ah

3 2
D= C 20 T M°/c. (8)

B dopmyie (8) Bce BeauunHbI MOT'YT OBITH H3MEpPEHBI HermocpeacTBeHHo (N
u Ah), 1o onpeseneHsl B MPOLECCe SKCIEPUMEHTANBHBIX UCCIe0BaHui - C U
Cu (r =0), Tak 9TO OHA MO3BOJISET OoNpeeauTh Kodddunmnent nuddys3uu pagoHa B
MaTepuaie 00pasioB MPU U3BECTHHIX 3HAUYCHUSIX BXOIAMUX B (popmyny (8) Benu-
YHH.

Ecnmu oOpasibl ucciaemyeMbIX MaTepualioB, Kak KepaMHUYECKHEe U KepaMo-
I'PaHTHBIC W3JICNHsI, CAMH SIBJITFOTCS UICTOYHUKOM PaJioHa, TO pacueTHas (opmyra

JU1s1 ompeiesienus koddduinenta 1udp@y3uu B 3TOM clIydae UMEET BU/L;
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5. C-C, 2:h -ah
Cr (z=0) T

, em?/c, 9)

rae C,- unrerpanbHas OA pasoHa MO JaHHBIM SKCIIOHUPOBAHUS OOJIMIIOBOYHBIX

U3JIeTUI B KOMHATHBIX YCJIOBHSX NPHU HU3KKUX YpoBHSIX OA pagoHa B BO3-
JyXe MOMEUICHMUS.

[Ipexxne yem mepeiTu K 00pabOTKe pe3ybTaTOB SKCHEPUMEHTABHBIX HC-
CJIEOBAHMM, IPUBEIEM €LI€ OJHO COOTHOILIEHUE, KOTOPOE MOJIE3HO IIPHU PEIIECHUU
IPAKTUYECKUX 33J]1a4 110 ONPEIEICHUI0O HEOOX0AMMOM TOJIIMHBI MEMOpaHBbI C 1aH-
HbIM KO3(ppumenTom qudPy3un sl CHUKEHUS OTOKA PaioHa B HY)KHOE YHCIIO
pa3. DTO COOTHOUIEHHE OmpeAenseT T.H. JUIMHY Iuddy3un pagoHa B maTepuaie

MemOpansI | 1 paccunTeiBaeTcs mo Gopmyiie:
|=vD/A,cMm. (10)

PasMepHOCTh BeM4MHBI | — €IMHUIIBI JJTHHBI (CM), a e (PU3HUYCSCKUI CMBICIT
COCTOUT B TOM, YTO OHa OMNpEAEIsIeT TOIIMHWHY MaTrepraja MeMOpaHbl C JaHHBIM
3HaueHueM kodddurmenta quddysun D, npu npoxoxaeHUN dyepe3 KOTOPYO Mo-

TOK pajioHa yepe3 MeMOpaHy CHUXaeTcs B 2,72 pasza.

5. PE3YJIbTATHI ONIPEJAEJIEHUSI PAJJOHO3AIIUTHBIX CBOMUCTB
I'mAPOU3OJIALHINOHHOI'O ITIOJIMMEPHOI'O MATEPUAJIA MAPKU
PLASTFOIL®Geo MPOU3BOJCTBA OO0 «(ITEHOILJIAKC CITB»

Pa3paboTanHbie BapraHTBl METOJUKH WCIIOJIB30BAHBI JIJIST OTIPEICTCHUS KO-
sbdunmenta nuddy3un pagoHa yepe3 MOPUCThIE MaTEpHUAIIbl, B TOM YHCIIEC Yepe3
KepaMUUYECKHE U KePaMOTPAHUTHBIE OOJUIIOBOYHBIE U3CNHNS, B SKCTICPUMEHTAI b-
HBIX yCJIOBUSX. B aTUX uccienoBanusx 3HaueHus: kodpduimenta auddysuu pa-
JIOHA OTIPECIICHBI JJIA 1IeJI0TO Psiia MarHe3HaIbHBIX OCTOHOB, PYJIOHHBIX THJIPO- U
ra30M30JSIITUOHHBIX MAaTEPUAJIOB, a TAaKXKE OTICIBHBIX BUIOB KEPAMHYECCKUX U Ke-
pPaMOTrpPaHTHBIX U3ICIIUM.

JIist DKCTIepUMEHTAIBHBIX UCCIEAOBAaHUHN TI0 ompeereHuo koddduimenrta
muddy3un pamoHa depe3 TUAPOU3OJSIMOHHBIA IMOTMMEPHBI MaTepual MapKu
PLASTFOIL®Geo 65111 HCIOIB30BaHbI 06PA3IBI MATEpHANa TOMIHUHON 1,5 1 2,0
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MM, a TaK»e 00pasel] CBApHOTO 11Ba U3 Marepuaina tonmuHoi 2,0 mm. Bee obpas-
II6I PYJIOHHOTO MaTepualia ¥ CBApPHOTO IITBA BMECTE ¢ 00pa3IoM OPrcTeKiia, KOTo-
pBIM MCTIONB3YETCS KaK KOHTPOJIBHBIN 0Opaszel, MOAECTUPYIOMIUA HEMpPO3payHyIo
JUTSL paJloHa MeMOpaHy, SKCIIOHUPOBAJIUCH B paboyeil kamepe ABYKPATHO.

Bpems skcrioHrpoBaHUs B MEPBOM LIMKIIE cocTaBuiio 12 cytok 17 yacoB u
10 munyt (1,0986*10° ¢), BO BTOpOM mHKIe — 8 Cyrok 19 wacoB u 10 MHHYT
(7,602*10° ¢).

Ucxonnsie qannbie mo OA panona B Bo3ayxe UTPP u paGoueit kamepbl 00-
pasioBoi ycTaHoBKM (Ookca) mpuBeneHbl B [IpoTokose 1abopaTOpHBIX HCIIBITA-
Hui MJI ®bYH nHaydHO-mCCienoBaTeIbCKUid HHCTUTYT PAJIHALTMOHHON TMTHEHBI
umenu npodeccopa I1.B.Pam3aeBa Ne 087-Rn/2016 ot 14.11.2016 r. Xapakrepu-
CTUKHA pPa3MEpPOB HMHTETPATBHBIX TPEKOBBIX PAJIHMOMETPOB pPaoHA, KOTOPHIE HC-
MOJIB3YFOTCS TS JANbHEHIINX pacueToB MU(PHY3NOHHBIX CBONCTB THIPOW3OJISIIH-
OHHOro mnojuMepHoro matepuana Mapku «PLASTFOIL®Geo», mpuBeneHbl B
Tabm. 1.

Ta6muna 1. — Ucxoansie manHbIe i1 onpeaeiacHus kodddunuenta nudpys3uu u
muHbl Auddy3un pajgoHa B 00pas3iax ruporu30JIsiuOHHOTO TOTUMEPHOTO
marepuana mapku PLASTFOIL®Geo

[TapameTp ((pusnueckas BeIMUUHA) U €70 PA3MEPHOCTh | UMCIEHHOE 3HAYEHUE

[Inowans xuddysun So (oTkpsITl Toper UTPP), cm? 21,2+20
Bricota UTPP (1o BHyTpeHHeMy rabaputy) hyg cm 3,30+ 0,01
Tommuua oOpasioB marepuaia Ah, mm 1,5/2,0
cBapHoii moB 2,0+2,0
O0BbeM NMIMHAPUYECKON EMKOCTH V, oM 102,0+5,0
O6bem padoueii kameps OY V, av’® 750 + 15

Vcronb3ys 3TH TaHHBIE, HAMU YYHUTHIBAJIOCH, YTO OMPECICHHAS YacTh pa-
nora B 00bem UTPP muddynaupoBana yepe3 HEMIOTHOCTH KIIEEBOTO CJIOA, TO-
5TOMY B YHCJIEHHOE 3HadeHre C MO KaXIOH Ipymie 06pa3ioB BHOCUIACH OIPAB-

Ka, KOTOpasi OmpeAesuiach Mo JaHHBIM u3Mepennii OA pajioHa ¢ UCIIOJIb30BAHUEM
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KOHTPOJILHOT'O 00pasiia — OprcTekiia ToMmuHoW 6 MM. [[ns ydera mompaBku Ha
BO3MOXKHBIE YTE€UKH paJioHa U3 o0bema paboueil kaMepbl 00pa3loBOM YCTaHOBKHU

ucxoaHoe 3HaueHne OA pagoHa B Bo3ayxe C., (r =0) HaMH ONPEACIISIOCH 10 JTaH-
HBIM HempepbsIBHOTO MOHUTOpHHTa OA B paboueli kaMepe C MOMOIIBI0 MOHUTOpA
panona AlphaGUARD PQ 2000 PRO.

[IporpamMHOE OOCCIICUCHHE MOHHUTOpPA IO3BOJISICT OIPEICIUTH CpEIHEe
3HaueHne OA pajoHa 3a BECh IEPHOJ] SKCIIOHUPOBAHUS IKCIICPUMEHTAIBHBIX 00-
pasIioB, U3 KOTOPOTO JIETKO TOJYYUTh «HCTpaBiieHHOe» 3HadeHne OA panoHa B
Bo3ayxe PK OV o dopmyie:

A-T

C =0)=Cpx - — 2,
w (7=0) i l-exp(—41-T)

(11)

YucneHnHble 3HaUeHUs UHTETpasibHON cpennelt OA panoHa B Bo3ayxe pado-
ueil kamepsl Cr« IO JaHHBIM MoHMTOpa pagona AlphaGUARD PQ 2000 PRO
npuBeaeHsl B IIpotokosie naGopatopHbix wucnbeiTanuii WMJI ®BYH nHayuno-
UCCIIEIOBATEIbCKUA HMHCTUTYT paJAMAllMOHHOW TUTMEHbl HMEHH mpodeccopa
[1.B.Pam3aeBa Ne 087-Rn/2016 ot 14.11.2016 1.

PesynpTaThl pacuera 4HMCIEHHBIX 3HaueHuil Koddduimenta muddys3um pa-
JOHa B o00pa3uax TUAPOU30JIALMOHHOIO TOJMMEPHOTO MaTrepuaja MapKu
PLASTFOIL®Geo u muus! guddysnu pagoHa B MaTepHaie o0pasLoB, a TAKKE B
oOpa3Iie CBapHOTO IIBa MPUBECHBI B TA0I. 2.

Tabnuma 2 - DxcnepuMeHTaIbHbIC JaHHbBIE U Pe3yIbTaThl pacueTa IudPy3noHHBIX
XapaKTEPUCTHK 00Pa3L0B TMAPOU3OIISIIUOHHOTO MOJIMMEPHOIO MaTepraia MapKu
PLASTFOIL"Geo

Tosnmuza Ma- C, Ca (r=0), 2
TepHaia Te Bx/Mm° Bx/Mm° D, em/e |, oM
s 1,0986*10° 490 20 000 1,97*10° | 0,097

,5 MM
7,6020*%10° 470 15 600 3,56*10% | 0,130
1,0986*10° 420 20 000 2,26*10% | 0,138
2,0 MM s "

7,6020*10 255 15 600 2,36%10 0,106
O6paser ceap- | 1,0986*10° 240 20 000 2,37%10° | 0,106
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TommuHa Ma- C, Cr (r=0), 2
TepHraa T.c Br/m°® Br/m® D, em'/e , ou
HOTO 1IBA 7,6020%10° | 195 15600 | 3,38*10° | 0,127
KoHTponbHbII 1,0086*10° C,=43 ) ) )
oOpa3ery

Kax cnemyer u3 mpencraBieHHBIX B TaOJ. 2 TaHHBIX, THAPOU3OJISIIMOHHBIN
noymMepHbIi Matepuan Mapkun PLASTFOIL®Geo 06mamaer 10CTaATOYHO XOPOLIIH-
MU PaJIOHO3AITUTHBIMHA CBOWCTBaMH. OIICHKH YHUCIEHHOTO 3Ha4deHUs KodGduim-
eHTa nud¢y3un Mo JaHHBIM SKCIEPUMEHTAIBHBIX HCCIEI0BaHUN 00pa3lloB MaTe-
puasa pa3Hoi TOJIIMHBI, a TaKKe o0pas3lia CBApHOTO IIIBa OKA3aJUCh JOCTATOYHO

OJIN3KUMH.

Cpennee 3Hauenue kodpduimenta quddy3un pajoHa B THIPOU30ISIIAOH-
HOM ToJTuMepHOM MaTepuaie Mapku PLASTFOIL®Geo no jaHHbIM Beex u3Mepe-
HUiT Ol[eHIBaeTCs BeamduHoit (2,65 + 0,80)*10° em’/c MPA MAKCUMAaJIbHOM OTKJIO-
HEHUU EJUHUYHOU OIEHKH OT CpeIHero 3HaueHus He Ooisiee 34 %, 4TO MOXKHO
CUMTATh BIIOJIHE YJIOBJIETBOPUTEIBHBIM ISl PE3YyJIbTATOB TAKOTO POJa IKCIEpPH-
MEHTAJIbHBIX UCCJICTOBAHUM.

3nauenue kodpdurmenta quddy3un pajoHa B TUAPOU3OIAIIUOHHOM MOJHU-
mepHOM Matepuane Mapku PLASTFOIL®Geo okazanock nmpuMepHo B 23 pasa HH-
xe, uem g aHanornudHoro matepuana mapku [NTACT®OWMII U no pesynbratam
omnpeaeneHus B oryete [12].

Juna nuddy3um pagoHa B B THAPOU3OISIIMOHHOM TMOJIUMEPHOM MaTepua-
ne mapku PLASTFOIL®Geo cocrasmsier ot 0,100 1o 0,138 cM mpu cpeHeM 3Ha-
yenuu (0,117 = 0,035) cM npu MakCUMaJabHOM OTJIMYMU €IUHUYHON OIIEHKH OT
cpeanero MexHee 18 %.

Jlis cpaBHEHHS PaJOHO3AIIUTHBIX CBOWCTB THUIAPOU3OJISIIMOHHOTO TMOJIH-
mepHoro mMarepuana Mapka PLASTFOIL®Geo B Ta6i1. 3 mpuBeaeHbI 3HAUYCHUS KO-
sbdunmenta nuddysun pagona u b AUGOy3Un pajoHa B pa3IMUHBIX MaTe-

puanax.
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Ta0nuia 3. — 3naueHus kodpdunrenta quddysuu (D) u nmuasl quddys3uu (1) pa-
JIOHA B PAa3IMYHBIX MaTepUaIax

Martepuan (n3nenmue) D, em%/c I, cm
berownsl nerkue [7, 8, 10] 1,4-10'3 26,0
berons! Tsxensie [7, 8, 10] 3,5-10™ 13,0
berons! Tsokemnbie [15] 7,0-10° 6,0
Marne3nanbHbie 0ETOHBI Pa3HBIX MapOK (0,53-5,7)-10'6 0,5-1,65
Kupnnu kpacusrii [7, 8, 10] 4,710 15,0
Kuprua [15] 3,5:10° 40,0
Pynonnsiii MmaTepuan « Texnoamact» [14] (1,26-1,44) 10° 0,77-0,83
Pynonnsiit MaTepuan « Texnoanact My [14] (0,84-1,04)-10°® 0,63-0,70
Panonozamuraas memOpana «Monaflex RMB (8-1 1)-10'12 0,002
400» ([Janwus). Lut. mo [14]
Pynounnsie matepuansl mapku darpadon (0,70-1,37)-10® | 0,058-0,081
Pynonnsie matepuanst mapku Adpuc C (0,42-2,90)-10° 0,15-0,40
Pynonnsie maTepuans Mapku M3omnact (1,40-1,80)-10° 0,80-0,90
[1nuTKa KepaMOrpaHUTHAS 4,40-10°® 0,145
[InuTka KepaMHuuecKas ria3ypoBaHHas 1,32-107 0,250
[IBX memOpana mapku «[IJTACTD®OUIT Uy 6,00-107 0,535
[12]
['uapon30AIIMOHHBIN  MMOJUMEPHBINA MaTepu- 2,65- 108 0,117
an mapku PLASTFOIL®Geo

Kak crnenyer u3 naHHbIX Tabia. 3, U3 4KcClia PYJIOHHBIX MaTEpPUaTIOB THUAPO-
M30JIIMOHHBIHA ToTuMepHsIii MaTepuan Mapku PLASTFOIL®Geo o6nanaer Hau-
OoJee JTy4YIIMMU PaJOHO3AMMUTHBEIMU CBOMCTBaMH. BIIOJTHE COMOCTaBUMBIMH pa-
JIOHO3AIIUTHBIMA CBOMCTBAMM XapaKTEPHU3YIOTCS TOJBKO PYJIOHHBIE MaTepHUaibl
®datpadon. Uto kacaercs paJOHO3AMMUTHBIX XapPaKTEPUCTHK PaJTOHO3AIMUTHOU
MemOpanbl «Monaflex RMB 400» ([lanus), To, cyasl Mo IPUBEICHHBIM JaHHBIM
[9], aTOoT Matepmain siBiseTcs BoOOIe yHUKaIbHBIM. HeckobKo JIeT Ha3aa HaMu
OBLITM BBITIOJTHEHBI MCCIICIOBAHUS PAOHO3AIUTHBIX CBOMCTB aHAJOTUYHOTO MaTe-

puana mapku Flexigum (M3paunis). OgHako, HECMOTPSI HAa YHHKAJIbHBIC CBOWCTBA
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MaTepualia, OH HE HalleJl [IPAKTUYECKOr0 IPUMEHEHUS B MEPOIPUATHUAX 10 3alLU-
T€ 34aHUM OT ITOBBIIEHHBIX YPOBHEW PaJlOHA B CUJIY IPEXKIE BCErO CBOMX CTOMMO-
CTHBIX XapaKTEPUCTUK U CIIOKHON TEXHOJIOTMU HAHECEHUS ITOKPBITUS HA IOBEPX-

HOCTb CTPOUTCIIbHBIX H3I[€JIPIﬁ.

3AKJIIOYEHUE

BrlnonHeHbl TEOpETHYECKUE U IKCTIEPUMEHTAIbHBIE UCCIIEI0BAHMS PaIOHO-
3alIUTHBIX CBOWCTB THUAPOU3OJAIIMOHHOTO TMOJMMEPHOTO MaTepuana MapKu
PLASTFOIL®Geo mpoussogcrea OO0 «I[IEHOIUIDKC CIIb». UccienoBanus
BBITIOJIHEHBI HA MIPEICTaBUTENBHBIX 00pa3iax Marepuaia toamuuoi 1,5 u 2,0 mm
U3 TOBAPHBIX MMAPTUH, a TaKXKe Ha 00paslie CBApHOIO 1IBA U3 PYJIOHOB TONIIUHOMN 2
MmM. [lo pe3ynbrataM ucciieoOBaHUM MOJyuyeHa OLEHKAa YHCIEHHOTO 3HAaYEHUs KO-
sddurmenta nudpdysun paxona B Marepuane Mapku PLASTFOIL®Geo u mmnb!
b dy3un pagoHa B HEM.

YcranoBieHo, uTo Hauboliee BeposATHOE 3HaueHue kKodddummenta auddy-
3UM B THAPOM3OJIALMOHHOM MONMMepHOM Matepuane mapku PLASTFOIL®Geo
cocrasisier (2,65 + 0,80)*10° cM®/c, mprueM 5Ta BEIMUYHHA OCTATOYHO XOPOILIO
BOCIPOM3BEJEHA TaKke M Ha oOpasuax cBapHoro ImBa. Ilocrmegnee, oueBUIHO,
MO’KHO OLIEHUTH TIOJIOKUTEIBHO B TOM CMBICIIE, YTO MPH MPOU3BOJICTBE CBAPHBIX
IIBOB PaJOHO3AIIMTHBIE CBOMCTBA MaTepualia HE YXYJIIAIOTCS, YTO BAXKHO JIs
UCTIONB30BAaHUSl  TUAPOU3OJSIIIMOHHOTO — TMOJMMEPHOTO0  MaTepuaia  MapKu
PLASTFOIL®Geo B MPAKTUKE PAJOHO3AITUTHI 3JaHUN OOJIBIION IO, KOTIa
BO3HUKAET HEOOXOIUMOCTh B YKJIaJKE PaJOHO3AIIUTHI B HECKOJIBKO PSAIAOB /MU
CIIOCB.

CpaBHHUTENBHBIN aHATU3 JAHHBIX O PAJOHO3AIMIMTHBIX CBOMCTBAX pa3iuy-
HBIX MaTepUaJIOB M U3JETHUIl MOoKa3all, YTO B 4YKce HanboJiee MHUPOKO U3BECTHBIX
PYJOHHBIX Ta30- ¥ TUAPOU3OISIIIMOHHBIX MaTepUaIOB PyJIOHHBIN OJTUMEPHBIN Ma-

tepuan Mapkn PLASTFOIL®Geo xapakrepusyercss HECKOIBKO 6Gojiee TydmuMHu
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PaJOHO3AIUTHBIMU CBOWCTBaMU. BIM3KMMHU pajOHO3AIIMTHBIMU CBOMCTBaAMHU 00-
Ja1al0T TOJIKO PYJIOHHBIE MaTepuaibl Mapku Patpadout.

Hcxons U3 ckazaHHOTO CYMTaeM BO3MOXHBIM PEKOMEHJIOBATh MPUMEHEHUE
THIPON30ISIIHOHHOTO MOTHMepHOro Marepuana mapku PLASTFOIL®Geo mpowus-
BoacTBa OO0 «IIEHOIUIDKC CIIb» nns paloHO3alIUThl 3aHAN KUJIHIIHOIO,
OOIIECTBEHHOTO U IPOU3BOICTBEHHOTO Ha3HAYCHMUSI.

B pacuerax no omnpeneneHuo He0OX0IMMOW CyMMapHOM TOIIIMHBI PajOHO-
3alllMTHl 3JaHUN C KCIOJIB30BAHUEM THUAPOU3OJSIMOHHOTO MOJIUMEPHOTO0 Mate-
puana mapku PLASTFOIL®Geo npoussoactea OO0 «I[TEHOIUIDKC CIIB» cie-
IyeT IpUHUMAaTh 3HaueHue Kodpduuuenta audpdy3un pajoHa B MaTepHalie paB-
HbIM (2,65 + 0,80)*10°® cM?/c, a amuny muddys3un pagoHa B MaTepHane paBHOI
(0,117 £0,035) cm.

[Ipn crangapTHOM TommuKHE Marepuana 1,5 mm 1 cioit TuAPOU30IALIMOHHO-
ro monuMepHoro Marepuana mapku PLASTFOIL®Geo ofecrieunBaer CHIKCHHE

IIOTOKa pagoHa HC MCHEC UCM B 3 pasa.

PEKOMEHJAIIU 11O ITPUMEHEHUIO I'MIPON30JIALNMOHHOI'O
MOJIMMEPHOI'O MATEPUAJIA MAPKH PLASTFOIL®Geo JJIs
3AIIUTHI 3JAHUA OT MOCTYIIEHUSA PAJIOHA W3 ITIOYBEHHOI'O
INPOCTPAHCTBA 11Ol HUMH

IToreHnMaIOM nepeHoca pagoHa B IIOPUCTBIX MaTepuaiax sBIACTCS I'PAIU-
€HT KOHLIEHTpalui aTOMOB paJiloHa B MOPUCTHIX cpeAax. B Oosiee mpUBBIYHBIX IS
IIPOIIECCOB MEPEHOCA PAAMOAKTUBHBIX Ta30B B MTOPUCTHIX CPENax BEIUYMHAX ITOT
NOTEHLUA ONpeesieTcs rpaJueHTOM 00bEMHOM aKTUBHOCTU PaJOHA B BO3YII-
HOM MPOCTPAHCTBE MOPUCTBIX cpel. IIpu 3TOM IIOTHOCTH MOTOKA pajoHa 4Yepes3
MeMOpaHy, YCTaHOBJICHHYIO B OCHOBAHHMHM 3/IaHHUS, U Pa3AEISIONIYI0 BO3AYIIHOE
IPOCTPAHCTBO MOYBHI MOJ 3JaHUEM M BO3IAYX B 00beMe MOMEUICHUI HIDKeIexKa-

IIUX dTaXKEH, onpeensieTcs MoIUPUIIMPOBaHHBIM yYpaBHeHHEM DuKa:

q ~—gradC,, - D, Br/(M*¢), (12)
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B KOTOPOM 3HAaK MUHYC yKa3bIBaeT HA TO, YTO MOTOK PaJioHa HAMIPaBJICH B CTOPOHY,
MIPOTHUBOIIONOKHYIO TpaaueHTy OA pamoHa MEXIy pa3HBIMH CTOPOHAMH OT Pajio-
HO3AIUTHON MeMOpaHBHI.

W3 3TOTO ypaBHEHHS BBITEKAIOT JBA BYKHBIX CJICICTBUA. BO-TIEpBBIX, TOTOK
pagoHa B o0beM MmomelieHus: yepe3 MmeMmoOpany (Q), KpoMe IIOTHOCTU MOTOKA pa-

noHa (), Oyaer onpenensaThes MO0 caMoli MeMOpaHsI (S), YTO OYCBUJIHO:

Q=S-g~-gradC,, -D-S, bx/c. (13)

Bo-BTophIx, ecniu memOpaHa OyzaeT aOCOJIFOTHO HENpO3pavyHoOl JJis pajoHa
(ciyuaii, korna D = 0), To motok pagoHa yepe3 MeMOpaHy OyJeT ONpeaensaThbCs
oO011ei MIomaabl0 HEIIOTHOCTEHN (11enel, TpelMH, pa3pbiBOB U T.I1.) B HEH, KOTO-
pbie 00pa3oBaNKCh NpHU yKIaAKe MeMOpaHsbl. [Ipu 3ToM creyer UMeTh B BUAY €11e
U TOT MOMEHT, 4TO B OOBIYHBIX ycioBHsX OA paJoHa B MOUYBEHHOM BO3JyX€ Ha
rnyoune 0,5-1,0 M OT MOBEPXHOCTH 3eMJIM U 00JIe€ COCTABIISIET MHOTHE kbr/M® [2,
3, 7], B TO Bpems Kak B Bo3ayxe nomemennii s OA pamoHa XxapakTepHBI 3Hade-
HUS Ha 2-3 HopsiAKa HUXKE.

[TosTomMy ykitazka JiroOOM pagoHO3alMTHON MeMOpaHbl B OCHOBaHUU 3/1a-
HUS NPUBOJUT K CYIIECTBEHHOMY yBeanueHuto OA pazoHa B IOYBEHHOM BO3JyX€
Y, COOTBETCTBEHHO, K 3aMETHOMY Bo3pacTaHuio rpaaueHta OA pajoHa Mexnay
pa3HbIMU CTOpOHaMHU MeMOpaHbl. To ecTh, pajioHO3aUMTHAs MeMOpaHa obecreun-
Ba€T CHIKECHHME NPHUTOKA PAJOHA B BO3AYX IMOMEIIECHUN HIKEJIEKAUIMX 3TAKEH
3JTaHUS COTJIACHO BeJMYMHE D TONBKO B TOM Cily4ae, €Ciu OHa IpH YKIAJKe MOJ-
HOCTBIO OCTaeTcsl HeBpeAUMoOU. Ecin ke B mpouecce yKIaIKu pagoHO3aIUTHON
MeMOpaHbl 00pa30BaJMCh TPEITUHBI, Pa3pbIBBI U TIp., TO ypaBHeHHE (13) B sTOM
cillydyae yxe He OyleT ONMChIBaTh MPUTOK PaJioHa B MOMEIIECHUS HMKEIeKalIuX
Taked 31aHus. B Takux cuTyalusx MOTOK pajlioHa B BO3IYyX MOMEIIEHUN OyneT

OIMMCBIBATHLCA YPABHCHUCM:

Qg ~—gradC; -D;-S*, bx/c, (13a)
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B KoTOpoM D, - ko3pdurment nuddy3un pagoHa B Bo3ayxe, a S* - cyMMapHas
IUIOLIAAb 00OPAa30BaBIIMXCS HEIUIOTHOCTEW MEeMOpaHbl (TPELIUH, Pa3pbIBOB U T.I1.).
JlJis mOHMMaHUSl BaKHOCTU TPEOOBaHUS K IEJIOCTHOCTH MEMOpPAHbI MPH YKIIAIKe
€€ B KayeCTBE PaJOHO3AIIUTHI yKaxeM, 4To koddduiment nuddy3uu pagoHa B
BO3yXe coctaBisier mpuMepro 0,1 cm?/c, a mmHa quddy3un pagoHa B BO3LyXE —
okoJj10 2,2 M [7].

N3 3TOr0 HETPYIHO BUIETH, YTO PaJOHO3alIUMTHAs MeMOpaHa c JeeKkTaMu
MPAKTHYECKHU TEPecTaeT BBHIMOIHATh (PYHKIHMHU pajoHO3aIUThL. [lo3ToMy OCHOB-
Hasi PEKOMEHJAIUs M0 MPUMEHEHUIO THUJIPOU3O0JIAIIMOHHOTO IMOJIMMEPHOTO Marte-
puana mapkun PLASTFOIL®Geo s 3aiuThl OCHOBAHMS 3JaHUH U COOPYKEHHI
OT TOCTYIJICHHs PaJl0oHa M3 MOYBEHHOTO MPOCTPAHCTBA MOJ] HUMHU B TIOMEIICHUS
HIDKEJIeXKAIllUX 3TaXeil CBOOUTCS K TOMY, UYTO MpU YKAAOKe PAOOHO3AU{UMHOU
MEMOPAHbBL 00JIHCHBL NPEONPUHUMAMbBCA 6CE MEPBL O NPEOOMEPAULEHUIO ee No-
épedcOeHUll ¢ 00pazoeanuem mpewjut, pa3pvlé0é N T.11.

Kax cnenyer u3 nanubix tabu. 3, nouHa nuddys3un pajoHa B TKEIbIX Oe-
ToHa npumepHo B 100-110 Oosnble, yeM B rUAPOU30ISALUOHHOM MOJIMMEPHOM Ma-
tepuane Mapkn PLASTFOIL®Geo. ®dyHnaMeHTHOE OCHOBAHHE 3IaHHI U COOPY-
KEHHH, B TOM YHCIIC U TIOJ3EMHBIC ITAKU 31aHUN, OOBIYHO BO3BOJUTCS C HUCIIOJb-
30BaHHMEM TSDKENBIX 0eTOHOB. [To3TOMYy B TeX ciiy4asix, KOT/ia YpOBEHb HIXKHETO
dTaXka 3JaHUN HAXOIUTCS HUXKE HYJICBOM OTMETKH 3eMii Oosee yeM Ha 0,5-1 M,
3HAYUTEIbHBIM MOYKET OKa3aThCsl TOPU30OHTATbHASI COCTABIIAIONIAS TIOTOKA pajiOHA
B NIOMEILIECHUSI HWKHUX 3TaXed. B mpoekre Takux 34aHUi, KPOME YKIIAJAKUA paao-
HO3AIUTHON MEMOpaHbI C MCIIOJIB30BAHUEM THIPOU3OJISIIIMOHHOTO MOJIMMEPHOTO
marepuana mapku PLASTFOIL®Geo, ciemyer mpeaycMOTpEeTh TaKKe MOKPHITHE
PaJIOHO3AIUTHON MEeMOpaHO! BEPTUKAIBHBIX (YHIAMEHTHBIX M HECYIIUX CTCH
MOA3EMHBIX dTaXKEU 3JaHUM.

B nnane obGecrieuenus H0ATOBEYHOCTH PAJOHO3AIIMUTH OCHOBAHUS 3IaHHM C
WCIIOJIb30BAHUEM  TUAPOU3OJSIIMOHHOTO  TIOJMMEPHOTO  MaTepuaia  MapKu

PLASTFOIL®Geo, kak i Apyrux pyJIOHHBIX MATEPHATIOB BAXKHO TAKKE, YTOOBI CO
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BPECMCHEM HC IMPOUCXOAUJIO BBICBIXaHHC Knesuueﬁ OCHOBBI, C ITOMOIIIBIO KOTOpOfI
MaTcpual IMPUKICUBACTCA K OrpaKJaaroluM KOHCTPYKIHAM. I[J'I?I 9TOro CJjaeayer

HCII0JIB30BAaTh HCTBCPACOINNUC MACTUKH.
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Hpuiaoxenue 1
IIpoTokoJ uCbITAHUMI

NJI ®PbYH Hay4HO-uCCI€10BATEIbCKUM HHCTUTYT PAAUALIMOHHON T'HTHEeHbI

umenn npodeccopa I1.B.Pam3aeBa Ne 087-Rn/2016 ot 14 Hosiops 2016 roxa
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HCIIBITATEJIBHASI JIABOPATOP

PBYH nay4no-HCC/I€10BATEIbCKHAN HHCTHTYT PaIHalH-

OHHO¥ rHrueHbl uMeHn npodgeccopa IL.B.Pam3aesa
Arrecrar akkpeanTanun Ne POCC RU.0001.21PK62 neiicrsureaen ao 06.02.2019 r.

AJTT, T

« (Ne Ammecmama 06 axxkpedumayuu u cpox ezo delicmeus)

3aperucTpHpOBaH B TOCYAAPCTBEHHOM PEECTPE
3a Ne POCC RU.0001.510835 17 nexaGps 2008 r,

197101, Canxr-IlerepGypr, ya. Mupa, 2.8

NabopaTOPHBIX HCIBITAHHN

Ten./daxc: (812) 232 04 54, 232 43 29

“YTBEPX/IAIO”

e 38.M Pykosomurens UJI ®5YH nayuwo-

Ne 087-Rn/2016 ot 14 HosGps 2016 r.

Jakaszuuk:

Ob6BexT HenbITanmii:

IpousBoauTenn:
Hens uenbiranus:

000 JTEHOILIDKC CIIo»

191014, Cankr-Ilerepbypr, Canepnuii nep.,
A1, arep A
OKcnepuMeHTATBHbIE 06pPa3LB! HAPOH30IAIH-
OHHOro marepuana mapku «PLASTF OIL®Geo»
000 (JIEHOILIJKC CIlo»
Onpenenenue xoodduuuenrta gudpdysnu pagona
B 00pasuax rupoH30NAMHOHHOIO NOJTHMEPHOTO
mateprana Mapku «PLASTFOIL*Geo»
Cpencrsa n3mepenmii:

Ne cpune- OcHoBHas
Twn nprGopa 5 Cpok nefictsua | Kem srinano can- ToTpem-
Snerins CBHIETENLCTRA JCTCNLCTBO
nosepke HOCTb
TPDK-POH-1IM 210-1197/15 30.11.2016 BHHUHM nn. 30%
JL.U.Menneneesa
Paaunomerp AlphaGUARD PQ 210/0918- 08.09.2017 BHWHWM mm. 20%
2000 PRO 2016 JLH . Menneneepa
CrexrpoMerpuycckas ycranoska | 210-1325/15 14.12.2016 BHUHM . 5%
MKC-01A «MynsTupam ILH . Menpeneera
Mereomerp MDC-200A 0135638 21.08.2017 Tecr-C.IlerepOypr N

- Te,



Ipomoxon nabopamopneix ucnwimanuii HJI @EYH nayuno-ucciedoeamenbexkuit uncmumym
paduayuorKou 2uzuent uenu npogheccopa I1.B. Pamzaesa Ne 087-Rn/2016 om 14 noabps 2016 200a

HopmarusHo-MeToAHecKan J0KYMEHTANNS, HCI0IL30BAHHAS NPH NPOBeACHHH
n3mepenuii (MBH, nomep 1 1ara yreepajienns, KeM yTBEPA/IEHO):

1. Hopmer paguaumonnoi 6esonacioctd (HPB-99/2009). CanlluH 2.6.1.2523-09.

2. OcHoBnble caHHTapHBie mpaBWia ofecriedenna paauauMoHHoR 6Oesonachoctw (OCITOPB-
99/2010). CI1 2.6.1.2612-10.

3. Puruenwueckne TpeGOBAHMA NO OrpaHHHEHHIO OOJIyYCHMS HACENCHHMS 332 CYET TNPHPOAHBIX
HCTOYHHKOB HOHK3HpYrolero uanydenns. CanlluH 2.6.1.2800-10.

4. Metoanyeckue ykaszauua/I'CH. MurerpaibHas oObeMHAS AKTHBHOCTE pajiiona-222 B BO3AYXE.
MeTo/HKa  BBINOJIHCHMA M3MCPCHHH C NPHMEHEHHEM KOMIUJIEKCA CPEACTB  H3MEpPCHHH
uHTerpansHoi obnemuoit akTHBHOCTH panona-222 B BO3/yXe TpekoBbiM Metogom KCHOAP-01 .-
CII6, 1995 r. Vreepxnenw Inae. 'oc. Llewrpom ecamncrsa usmepenwit BHUHUM um. JHU.
Meuneneesa,

VenoBHs NpoBeICHHS H3MEpPeHHit (HCNBITaHuii ):

t,=+(21-23) °C; ¢, = 60-75 %; P = (745-773) mm Hg.

PesyabTaThl n3Mepennii HTerpaibuoi OA pajgona

No No Bpems axcro- Cpezrzgzee 3HAYCHHE I/Ismcpeuugzc snave- | CPelee 3HaueHHe
wo | wrpp | FHPOBaHMA OA ““Rn B paﬁo-3 ug OA Rn}no (OARytARy ) 110 06-
WTPP, cyrku |4eii kamepe, br/M UTPP Br/m pasiy, Br/s’
Obpasey mamepuara mapxu « PLASTF OIL®Geoy momyunou 1,5 mm (1-i yurn)
L 554 764
2. 7765 716
3. 4521 12,7 7800 + 1600 432 600 + 180
4, 1005 482
5. 6929 549
6. 2941
7. 3314 %58
8. 8277 12,7 7800 = 1600 377 410 + 120
9, 665 501
10. | 3604 406
11. [ 3920
12. | 1800 394
13.] 1881 12,7 7800 + 1600 394 470 + 145
14.] 1835 568
15, 786 532
Cpejee no Tpem ofpasuam MaTepuaia Toimumnoii 1,5 mm 490 + 150
Obpasey mamepuana mapxu «PLASTFOIL*Geoy momuyunoii 1,5 mm (2-ii yurn)
16.| 2119 425
17.| 7744 496
18. | 3545 496
9.1 2610 8,8 7800 + 1600 468 470 + 140
20, 1835 489
21.| 3215 433

Beezo nucmoe 4 Jluem 2




IIpomoxon nabopamopruix ucnvimanuii HIT @5YH naywno-uccredosamensexui uncmumym
paduayuonroll 2uzuens: umenu npogeccopa I1.B.Pamsaesa No 087-Rn/2016 om 14 nosbpz 2016 200a

Bpems sxcno- (Cpennee 3sHavuenne, Mamepennsie 3Haye- Cpejice snauenue
¥ 2% mupoanns | OA “Rn B pao-| mms OA *?Ra no
/o | UTPP (OARniAm. ) o 06-
WTPP, cyTkn |deit kamepe, Bv®|  UTPP BrAe pasty, B/’
Obpasey mamepuanra mapxu «PLASTF OIL®Geor monwunoii 2,0 ym (11 yuxn)

22.| 1817 -
23.| 8006 210
24, 877 12,7 7800 + 1600 286 360 + 110
25. 476 429
26.| 3645 525
27.| 7744 382
28.| 4136 525
29.| 3227 12,7 7800 + 1600 477 400 + 120
30.| 6250 310
31.| 3669 303
32.| 8140 680
;i gg: 12,7 7800 + 1600 ;32 510 + 170
35.| 1306 494

Cpearee no Tpem o0pa3nam MaTepHaaa To oo 2.0 mm 420 + 140

Obpaszey mamepuana mapxu « PLASTF OIL Geo monwunou 2,0 mm (2-1 yukn)
36.1 1817 240
37.1 3108 202
38. 877 354
29 78, 88 7800 £ 1600 340 25§ + 80
40. | 2202 128
41.| 2941 266
O6pa3zen CBApHOI'0 MBA MATEPHAIA ToAmMHOM 2,0 MM
42.| 2828 110
43. 073 -
:g g:?g 12,7 7800 + 1600 g;g 240 + 70
46.| 1866 396
47.| 3807 167
48. | 3664 160
49.| 1881 245
2(1): 232;;] 8.8 7800 + 1600 177 Dy &5 9
52.1 4521 145
53.] 1005 248
KonTpoabuslii o6pazen (oprerexsio rommunoi 6 mm)

54.1 1273 31
55.1 1959 40
56. 685 12,7 7800 + 1600 48 43 + 15
57.] 2875 43
58.1 1074 55

Beezo nucmos 4 Juem 3




Ilpomoxon aabopamopueix ucnwmanuit H/l @®BVH nayuno-ucciedosamensckui uncmumym
paduayuonnol cuzuens: uwenu npogeccopa I1.B.Pawsaesa Ne 087-Rn/2016 om 14 nosbps 2016 200a

Mprmeyanns: 1. Wnrerpanshoe cpentee 3navenne OA pajona B Bosayxe paboueit kamepsl KOH-
TpoHpoBaioch MorHTOpoM paaona AlphaGUARD PQ 2000 PRO

2. UTPP — uamepHTeNIbHAR KaMepa ¢ TPCKOBLIM ACTCKTOPOM

3. 1o nanHbIM H3MEpeHHHt YAebHAA aKTHBHOCTS NPUPOAHLIX PAHOHYKITHIOB B Ma-
tepuane mapku «PLASTFOIL*Geo» cocrabiser: 22Th — menee 12 B/kr,
26Ra — (11 % 6) Br/kr, *°K — menee 40 Bi/kr.

OTBeTCTBEHHEIE 3a MPOBE/ICHHE HCC/ISJOBAHMIA:
Benymmit urkenep nabopaTopH 103HMETPHH IPHPOIHBIX HCTOYHHKOB
' T.A. Banabuna

Cr. pay4ssiif coTpyAHHK 1a00paTopuH A03HMETPHH NPHPOJHLIX HCTOUYHHESB, K.I>NH.
. Benkon

Cr. nayyHbiif cOTpYAHNK N1abopaTopHH JIO3HMETPHH NIPHPOJTHBIX HCTOYHHKOB
A. Koposiesa

/ W.IT. Cramar

3asenyroumuii nabopatopucii I03HMETPHI NPHPOAHBIX HCTOUHHKOB, J1.0.

Bcezo aucmoe 4 p Jluem 4



Ipuiaoxenue 2
Konuu cBueTe/IbCTB 0 NOBEPKe CPeCTB H3MEepPeHM, HCI0/1b30BAHHBIX NPH

OonpeacjacHum pagoHo3allIMTHBIX CBOMCTB IT'NAPOU3O0JAINUOHHOTO MOJIUMEPHO-

ro matepuaia mapku PLASTFOIL®Geo
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A O R N S S e O A A R R D Ve o e 1IN,
PEAEPAJIBHOE ATEHTCTBO ITO TEXHHUYECKOMY PEI'YJIHPOBAHHUIO H METPOJIOTHH 2
:LQ OEJEPAIBHOE TOCYIAPCTBEHHOE YHUTAPHOE NNPEAINTPUSATHE ”
=) “BHUHM wm. L LH.MEHAEJIEEBA" o
o 190005, Poccua, r. Casxr-Tlerepypr, Mockosckuii ap., 19

®akc: 7(812) T13-01-14, renedon: 7 (812) 251-76-01, e-mail: info@vniim.ru, hitp/swww.vniim.ru

OO0,

Pezucmpauuonnsii nosep ammecmama akxkpeoumanuu RA.RU. 311547

CBUAETEJBCTBO
O MOBEPKE

CCLX

Vo

Ne  210/0918-2016

088505

Aol AL AL

YTy .’)g;f'?'

pEANS

X0

HeiicTBRTennHO 10 08 cenralbps 2017 r.

OO OO T O ool

Cpeacrso uamepennii Pagnomerp oﬁwuuoﬁ AKTHBHOCTH panona—222 Alpha~GUARD PQ2000PRO,
mn, P h womep » O doowar =0 ofs S
LIENOTEA Eaee Ml

i
XA VX
l.,l

Ne 8 DHD 44760-10

o (ecam » cocTen PERNI Kxoney ep ) WX T " P
i

K2

S COPEN N NOMEP JUDER NPEALAYINEH NOMCFEN (CLIN TIKNO COPIR % HOMER HWSIOTCS |

- 38BOJICKOH HOMeEp (HOMepa) EF 2179

-

!

:: nosepexHo B COOTBCTCTBHH C ONMHCAHHEM THIIA

a WANEHORIEED SOTHNIL, DEANAI0N0N, B2 KOTOPKYX Eo#ep {ecm BpegyCvoTPORD tor

NOBEPEHO B COOTBETCTBHHE C «PexoMenaaIus. FCH Pa.monerpu 06beMHON AKTHBHOBCTH pafoya.
METOIUKA [TOBEPKH. MM 2410-97»

€ NPHMEHEHHEM YTRIOHOB: l‘ocympcrwnnom pabouero stanona 2 paspasa Ne 3.1.2ZB.0008.2012,
Ol Bonep (PermncTpammonindil NOMEP (11K satn i ),
cBHIETENLCTBO 06 arrectaumn Ne 210-0008/14, neﬁmmenmo 10 24.09.2016 r.

PEOPRS. KICO XM (01p 0 AEH
HPH CACAYIOMNX 3HAYEHRAX BARSOMEX GakTopos: Temneparypa BOIAYXA 228°C;
armocdeproc nantenne 101,6 xlla; omocmenwu BAAKHOCTE 48 4 %, mum-(bon 0 12 Mx3p/a
. op P Ha
2
L H HA OCHOBAHHH PEIYJALTATOB NEPBHUIHOH (HepHOANYECKOl) NOBEPKHE NPHINAHO COOTBETCTBYIOIHM
= YCTAHOBJICHHBIM B ONHCAHHE THIA METPOJOIHUECKHM TPeGOBAHAAM H MPHIOARLIM K PHMEHEHHIO
l;ljg B chepe rocytapcTBEHHON0 PEryIHPOBANHA 06ECneYeHHN eAMHCTEE H3Mepenui
=
-
=

Pykosoaureas oraena 210 C.I'. Tpodumuyx

Hosmmeanu, daseis

[MoBepuTean P.B. Iloranos

s, daveesus

Jara nosepkn 09 centabpa 2016 1.

..................
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[lonepeno ¢ npuMeHeHHEM ITATIOHOB:

I'ocynapersennoro pabouero ranona EIHHHIbI YAENbHOR aKTHBHOCTH PajMOHYK/IHAA paamii-
226 B pacrsope. Per. Ne 3.1.ZZB.0008.2012.

METPOJIOTHYECKHE XAPAKTEPHCTHKH

1. ¥Yposetis coBCTBEHHOTO POHA BR/M', HE GOMEE, ...eevveeeieeeeieessiseeeees e eseeeeeseeeeesn ).
2. MMpenen ponyckaeMoii 0CHOBHOMH OTHOCHTE/LHOM NOTPEIHOCTH HIMEPEHHT
00LEMHOM AKTHBHOCTH PAAOHE, Yo, HE BOMCE......vivirniiiiiiiviiireeeneeesissessereesssenss s 220,

&
Pyxosoaurens orieaa 210 " C.I. Tpodumuyk

/

v <
Mosepurens /\‘wa«m-/ P.B. lNoranos
[/ -~

v 09 centsbps 2016 r-.
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DEAEPAJIBHOE NOCYJAAPCTBEHHOE YHUTAPHOE NPEJNPUATHE
“BHHUM um JLU.MEHAEIEEBA"

19005, Pocens, 1. Cankr-Terepiypr, Mockosesnii np,, 19
Dawe: TARED) TE01- 14, veaedon: 7 (812) 251-76-01, e-mail: infofa vaiim.ra, hup:/wvww viiim.r
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JlelcTBHTEABHO 0
14 xexadps 2016 r.

Yeranoska cuexrpomerpaueckas MKC-01A «MyasTapam B
KoMiLiexTe ¢ 6.10x0m rerexTaposanus BIHT-150-01A

PerucTpanHoHHbIH HoMep B DeiepanbEoM HHPOPMAITHOHHOM 32716-06
thorze no obecneyeHAIO ENHHCTBA H3MEPEHHI

Cpenctno H3MepeHui

CCpHS M HOMEp 3HAKa IPeALIIYINeH NOBEPKH I'™MC 082250401
3aBoO/CKOM Homep 014

NOBEPEHO B KAYCCTBE CPE/ICTBA HIMEPEHHA AKTHBHOCTH PAIHOHYKITH/IOB B CYETHBIX
ofpasnax, IPHIOTOBJEHHBIX H3 IPOO OKPYKaloLIeH Cpejs!.

[I0BEPEHO B COOTBETCTBHH C METOAMKOMH MOREPKH (MPHIIOKEHHE A PYKOBOICTBA [0
sxcuryaraman AJKHC.412131.001-02P3)

¢ IpUMEHEHHEM JTaNOHOB:  Toc. pab. sranoHa 1 paspsiaa per. Ne 3.1.ZZB.0006.2012;

I'BOT 6-12 per. No 2.1.ZZB.0145.2015

HpH CACAYIONIHX 3HAUYeHHAX BIHMIOMHX GaKTOpoB:  TeMueparypa Bo3ayxa 22,9° C;

armocdeproe gasrenne 101,2 xlla; orHocHTeabHAR BAAKHOCTE 45,0 %;

ramma-on 0,12 mx38/4

¥ HA OCHOBAHHH Pe3y/ILTATOR TCPHOAHIECKONH MOBEPKH NPHIHAHO COOTBETCTBYIOLIHM

YCTAHOBJICHHBIM B ONHCAHKH THIIA MCTPOJIOIHYECKAM TPeGOBAHMAM H NPHIOIHEM K

IPHMEHCHHIO B C(hepe roCy/IaPCTBERHOTO PEryTHPOBAHAA QPECIICYCHN C/IHHCTBA

AIMEPEHHH B OTPAHHYEHHOM JIHAITA30HE H3M .~ P E- 215
jpull - 090973318

PyxosoanTens oraena 210 - C.I'. Tpopnmuyk

Hosepurens ‘A/P 10.0. Kozeinaa

Jarta noBepkn
14 nexabps 2015 r.
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METPOJIOIrHMECKHE XAPAKTEPHCTUKH

| PaBoumil THANA30H YHEPriil PErHCTPHPYEMOTO raMMa - H3TydeHrs — ot 40 10 3000 x»B.

2. CKOpOCTS C4eTa OT KOHTPONBHOro HetouHAKa Na-22 N 1334 ma 07.12.2015 r. - 460.5 c.

3, Murmerpansaas HeIHHEHROCTS FHEPTETHYECKOR XapaKTEPHCTHKH— HE Gonee 1%.

4. [lpenen pomyckaemoii OCHOBHOH OTHOCHTENLHOH MOIrPElIHOCTH M3MCPEHHA AKTHBHOCTH
pamnonysmiios Cs-137,K-40, Ra-226, Th-232 B cueTHbIX ofpasnax - He Gonee 10%.

5. MunpManbHasd W3MCpIEMas yACIbHAX AKTHBHOCTb B CYeTHOM obpasue Maccod 238 r.,
TOMEIUECHHOM B THTHHAPHYECKHHE aNfOMHHHEBLIH COCY IHAMETPOM 56 My u eeicotoit 100
MM COCT@BIACT:

Cs-137 - 3 bx/xr
K-40 - 80 bx/kr
Ra-226 — 10 Bx/kr
Th-232 - 12 Br/kr

PyxosoauTens orena 210 . B Tpopumuayr
Ioseprreas 10.0. Ko3pinaa
14 gexabps 2015 r.
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DEAEPAJIBHOE ATEHTCTBO 11O TEXHHYECKOMY PEFYJIHPOBAHHMIO U METPOJIOIMH
PEAEPA/IBHOE TOCYAAPCTBEHHOE YHHTAPHOE NPEANPHUSITHE
“BHHHM nm. L HMEHEJTEEBA™

FRIO0S, Pacens, 1. Conwe-lNerepivpr, Mockopesnit np., 19
Qake: TONI2Y TI301-14, reacon: TIR12) 251.76-01, c-mail: infoeevoiim, . Bepe owww eniintne

CBUAETEJHCTBO

O INIOBEPKE

210 - 1197/15
0

JleiicTBETEALHO A0
«30» roubps 2016 r.

Cpencrso mamepennit KomMnaexrs: ANMAPATYPhI 118 H3MEPeHHR cpexnel ofnemuoii
AKTHBHOCTH Pagona B BO3AyXe Tpexosbim Meroaom «TPEK-PIH-1M»

HANMerosIRNE, TN

Permcrpanuonnsiii Romep B Gexepansrom rrdopmanmonnom donge no obecueuennio eqnECT-
Ba H3Mepenmii 59297-14

Cepust u nomep kieiima npeasyrymeii nosepkn T'MC 079789149

3aBoackoi N: 26

TOBEPEHO B KATECTHE CPEACTBA HIMEPEHHA CPeHel 0GBEMHON aKTHBHOCTH PAtoHa B BO3yXe

TIOBEPCHO B COOTBEYCTBHM C METOIHKOMA NOBEPKH, HIIOKEHHON B PYKOBOACTBE 110 IKCILTYA-
Tanmy IDKTI(1.287.001 P2

€ MPHMEHEHHEM ITATOHOB: 'OCYAAPCTBEHHOIO pabouero sTalona 2 paspsa e/pIHHIE!
YACHBHON aKTHBHOCTH pamnii-226 B pactsope B nganasone ot 10° 1o 10* Br/r
Ne3.1.ZZB.0008.2012, ceuacrenscTBo 06 arTecTaimy rocymapersennoro oraiona Ne 210-0008/14,
Jefcrsrrensio oo 24.09.2016 1.

TP CACIYIOLEX 3HACHRAX BARSIOMKX PaKTOPOB: TeMMepaTypa Bo3myxa 24,1 °C; amMocheproe
nasnerne 99,3 klla: OTHOCHTEIBHAR BAAKHOCTE 45 %; raMma-pon 0,12 mx3e/y

¥ HA OCHOBAHWH PC3Y/ILTATOB MEPHOAMYECKOH OBEPKH NPHIHAHO COOTRETCTBYIOUIAM YCTa-
HOBJICHHBIM B ONHCAHHH THIIA METPOIOTHYECKHM TPCGOBARMAM M NPHTOAHO K NPHMEHEHHIO B
chepe rocyIapCTBeHHOrO PeryIHpOBAHNS 00eCeYCHUT eHHCTBA H3MEpPEHHH.
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PyxosoauTenn otaena 210 C.I'. Tpodpamuyx
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FO.0. Kozninaa
«30» nonbpsa 2015 r.

IosepaTens
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Merposoruveckne xapakrepucraks

L. Vposeus cobicTrennoro oua, pex-cv’, He Gonee, PP 1. %

2. UyBCTBHTENBHOCTS £, OM “BK™CYT " .......ioneeeriarsnseee e 3,5.107,
OTHOCHTE/IBHAS NOTPEIHOCT, TYBCTBHTETLHOCTH (P=0.95) 13.

3. Ilpenen nomyckaeMol OTHOCHTEMBHOM HOOrPEIHOCTH H3MepeHHH o0BeMHON akTHB-
HOCTH paiosa. %, B jgmanasowe or 20 1o 2000 Bk’ me Go-

TIBC. o euunsenasonnnsnsinnsasarasssnnssnsasronnsesnisenssstsrtbnnsiossasssnnssnassmnssosesnsenmmn e +40
PyxoBoamrens oraena 21 61‘. Tpodumgyx
[losepurens ,{,/J, 10.0. Kozemza
30 mosGps 2015 r.
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