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BBenenue

AKTyanbHocTh pa6ore - CoracHo TpeboBanusm Hopm pammanuonnoi 6e30nacHocTy
[1] xoHnenTpanus pagonau ero ACYEPHUX IIPOJTYKTOB BO BHYTPEHHEM BO3JyXe SKHIIBIX 1
OOLIECTBEHHBIX 3aHUI He NOIKHA IPEBBIIATE YCTAHOBIEHHOTO Mpe/ea.

IIponuKHOBeHME B HTOMemeHHs panoHa, o0pasyoIerocsi B rpyHTOBOM OCHOBAHHH
3M1aHHKd, Kak [PaBMIIO, SBISETCS OCHOBHOM IIPHYHHOH ero CBEPXHOPMATUBHOH KOHIIEHTPAIHH.

Texuuyeckue meponpusTus, HAlpaB/ICHHBIC HAa CHHXKCHWE 9TOH KOHIEHTpAIUH,
PCANU3YIOTCS  CTPOUTENBHBIMH CPENCTBAMH M IIPEUMYIECTBEHHO 3aKTIOYAlOTCS! B CHHIKEHUH
PalOHOIPOHUIIAEMOCTH TMOA3EMHBIX OTPAXIAOLIAX KoHCTpyKuwii [2-3]. IIpakTuuecku Bcernma
TaKHC KOHCTPYKIHHU BKJIFOYAIOT B Ce0sl 3JIEMEHTHI U3 MOHOJIMTHOIO MM cOOpHOTO Xelne306eToHa.
ITockonbky panoHONpPOHHIAEMOCTE TAKHX 3EMEHTOR MOXET OBITh JIOCTATOYHO BBICOKOM, IS
TOBBIIICHHS CONPOTHBIICHHS PaJIOHOTIPOHAIIAHHMIO KOHCTPYKLHE B HX COCTABe HCTIONB3YIOT
MeMOpanbl. MemGpana npescTasisier co60if CILIOMHOI TOHKHH CJIOH MalonpoHHIIaeMoro s
PajJioHa pyJIOHHOTO WIIA JIICTOBOTO MaTepHata. MeMOpaHy pacroiaraloT BB MITH HIKe
HECYIIEro >eMeHTa OrpaXkAaromell KOHCTPYKIMH, Y9TO IO3BOJISAET 3aIIHTHTS 3laHHe OT
TNIPOHUKHOBEHHS B HETO IPYHTOBOIO PajloHa Yepe3 MOpbI, TPELMHBI M CTHIKH B HECYIIUX
JJIEMEHTaX KOHCTPYKIIMH.

OIHMMH H3 OCHOBHBIX TpeGOBaHUIA K PalOHO3AIIHTHEIM MEMOPaHaM SIBIISIFOTCS:

- HU3KHH Koaddurment nuddysuu paZioHa B MaTrepuaie MeMOpaHkI,

- BO3MOXHOCTb ODECIeYeHHS €€ CINIOMHOCTH B Ipeesax MIOMmaty 3J1aHHUs,

- BOSMOXXHOCTE €€ yNpyro-TiiacTH4eckol nedopmanun 6e3 paspyureHus IIPU TTOJABHKKAX
HECYIIeH KOHCTPYKIIMH M CMEICHHH DJIEMEHTOB KOHCTPYKIIMH OTHOCHTENBHO APYr Ipyra B
IIPOLIeCCe 3KCIUTyaTal[iH 3AaHuUs.

Iear paborbl 3akmouanacs B ONPENCNICHUH  PaIOHO3AIUTHOH CMIOCOGHOCTH MeMOpaHbI
«LOGICROOF T-SL » B cocrase OrpaXkJaroIel KOHCTPYKIIMH MOA3EMHON YacTH 31aHHA.

3agayamu paboThI ABISLIOCH:

1. OkcnepuMeHTaTEHOE ONpenEsEeHue koahuimenta muddysun panona B Marepuae
MeMOpaHBI.

2. Onpezienenre ConpoTHBICHHUS PAJIOHONPOHHUIAHMIO MEMOPAHBI U CONMPOTHBIICHHUSI
COYETaHus CJ1051 6ETOHA C MEMOPaHOI.

3. CocraBrnenne 3akmoueHus 06 5} (HEeKTHBHOCTH HCTIOTB30BaAHMS HCCIIEAYEMOr0O

MaTepHaia B LEIIIX IIPOTHBOPANOHOBOM 3aIIIUTHI 30aHUH.



1. OcHOBHbIE MOHATHS

L.1. Koadpdpuuuent muddysnn paxona u conporusiieHHe PaJoHONPOHHLAHHIO

B Hactosimiee Bpemsi BenmumHy Kodbduimenta muddysuu pagoHa B MaTepraie BO
MHOTUX cTpaHax (I'epmanuu, Yexuu, Mcnanun, Mpnasauu, [omanmmu u ap.) paccMaTpUBarOT
Kak Han60n;e NPEJCTAaBUTENBHBINA [TapaMeTp, XapaKTePU3YIOUHMH  PaJOHO3AIUTHYIO
CcnocobHOCTs Marepuana [2]. M3BecTHBI 1Ba MOAXOXA K HCIOIB30BAHHMIO ITOrO IapaMeTpa B
TEXHUYECKUX M HOPMATHBHBIX JTOKYMEHTaX:

1. koappunment nupdysuu pagoHa B ciioe NIPOTUBOPATOHOBOH 3aIMUTHl JIOJKEH OBITH
HIDKE OIPENEICHHON HOPMHUPOBAHHOM BEJIMYMHEL,

2. TOIIUHA CJ0S MPOTHBOPAIOHOBOM 3aIUUTEI JO0JDKHA ObITh HE MEHEE YeM B TpH pasa
Gonbiie, yem anuMHA qUY3HH pagoHa B MaTepHasIe CIOSL.

B 06oux ciyyasx NPUHAMAIOTCS BO BHMMaHHE 3allUTHBIE CBOMCTBA TOJIBKO OJHOTO CIIOS
MaTepuana, B TO BpeMsi KakK B PEAIbHBIX yCJIOBHAX 3TOT CJIOH paboTaeT COBMECTHO € APYyTMMHU
CJIOSIMU  OTpaXKIaroIed KOHCTpyKuuu. Kpome Toro, W riaBHOE, IJIOTHOCTH MOTOKA
IIOCTYNAIOMIET0 B IIOMEIICHHE paJOHa - OCHOBHAS BEIMYMHA, OLpPENeISIoNas KOHIEHTPAILHIO
paJoHa B IOMEIIEHUH, OCTAETCSl HE ONpeeNICHHOMM.

B npunstom B Poccun nomxone ( 6im3kom K mpuHstoMy B IlIBeruu [6]) ucxonsr us
TOTO0, 4TO IUIOTHOCTH OTOKA PAOHa, MPOHHMKAIOLIETO Yepe3 OrpaXkIArOLIy 0 KOHCTPYKIIHIO B
3[1aHKe, HE N0JDKHA PEBBIIATh BETHYMHEL, IPA KOTOPOH KOHLEHTpAIMs PaJoHa B IIOMEIIEHUH He
NPEBIIACT 33aHHOTO IPH NPOEKTUPOBAHUH ypoBHs. IIpu sTOM, TpeGyeMble mapameTpsl
TNO/3EMHON OTpaXkIAIOIIEH KOHCTPYKIIMKE PACCUMTBHIBAIOTCS C YYETOM OCHOBHBIX, OIPEIENSIOIINX
PaloOHOBEIH pexuM 31aHus (BakTopoB: Kodduurenta rudpdy3un pagoHa B MaTepuanax
KOHCTPYKIMH, KOHIIEHTPAllWU pajJloHa B I'PYHTOBOM OCHOBaHHUH 3[aHHs, MHTEHCHUBHOCTU
BCHTUISLIUH TIOMEIIEHUH M IX T'€OMETPHYECKHX MapaMeTpoB.

Koagppuuuenm ouppysuu ( D, m*/c ) BBIpaXAeT aKTUBHOCTH pajoHa ( Bk),
poXozsmero vepes 1 M ? miomams c1os ToammHoH 1 M B CEeKyHIy IpHU Pa3sHOCTH
KOHIIEHTPALWii paJioHa Ha TPaHuIax cios paBHOH 1 Bx/m >

Kosgppuyuenm paoononponuyanun (K, m/c) Beipaxaer mIoTHOCTb MOTOKA pazoHa
( Bem?c), IIPOHUKAIOLIECTO Ye€Pe3 KOHCTPYKLHUIO, COCTOSIIYIO H3 OAHOIO MM HECKOIBKIX
CII0CB MAaTEpHAJIOB, NPH Pa3HOCTH OOBEMHBIX AKTMBHOCTEH paJOHA HA BHEIIHUX TPAHULAX

KOHCTPYKITMH paBHOM 1 Bx/m° . PasmepHOCTH 3TOTO KO3 PhHUIMEHTA:



Conpomuenenue Ppadononponuyanuio (R, ¢/M) XapakTepusyer PaJOHO3AIUTHYIO
CIIOCOOHOCTB  Orpakaaroleit koHcTpykuun ( R =71/ K ). Comportusnenue PaJOHOIIPOHUIIAHUIO
IIPEACTABIAET Pa3sHOCTh OOBEMHBIX aKTUBHOCTE! PazioHa Ha rpaHMIax KOHCTPyKuuu ( Br/m ), pH
KOTOPOH Yepe3 KOHCTPYKILMIO MPOHHKAET IOTOK pazoHa motHocTsio 1 Br/(M ? ¢).

Conporusnenue panoHonporunanmo OIHOCTIOWHON KOHCTPYKIIMH BBIYHCISETCS [0 (opmyne [3]

L-sh ﬁ
&

R= D (1)

rne D - o6bemusbiit ko3 dpunuent nuddysuu pagona B Marepuaie ciost, M 2/c;

h - Tonmmna cros, m;

L= ~D/A - nnuna mupdysun Pajlona B MaTepuaie ciost ( pacCTOSHHE, Ha KOTOPOM
MPOXOIAIIMH Yepe3 ClI0 MOTOK pamoHa ocabisercs B 2,7 paza), m.

B IlIsenuu npu nposenenun CTaHNIapTHBIX MCTIBITAHUH MAaTE€PHAJIOB HCIIONL3YIOT ITOHSTHE
O padononponuyaemocmu cnoa mamepuana (k=h/R=h-K, w/)[6].

JUist KOHCTpyKIMH, cocTosimuei u3 ABYX U OoJiee coeB, (HopMyJbl BHIa (1) cranossTcs
BECbMa rpoMO3AKUMH. PajoHO3aIUTHEIE CBOMCTBA GONBIIMHCTBA OGBIYHO HCIIOJIb3YEMBIX
KOHCTPYKIIMH ONpPENENIOTCA CBOMCTBAMH OJHOTO WIIH JABYX OCHOBHBIX, HaHMEHee
Ta30NPOHUIACMBIX CIOEB - GETOHA M THAPO-TAa30M30IHPYIOLWIETO CIIOSL. [TosTomy npucyTcTBHEM
B KOHCTPYKIIMH TaKUX BCIIOMOTATeNLHBIX CIIOEB KaK IecYaHas U rpaBUiiHasl MOJCHINKA,
BRIPABHUBAIOIIAA U 3ALUMTHAS CTKKH M T.OI., B CHIY X HEGONBIION TOMIUHEl H BBICOKOM
Ta30NPOHUIIAEMOCTH OOBIYHO MpeneOperaor. CyMMapHoe CONPOTHBIICHUE PATOHOIPOHUIIAHHIO
ABYX-TPEXCIIOHHON KOHCTPYKIHH C Pa3HOPOIHBIMH CIOSMH NPUOJIMKEHHO ( ¢ HE3HAYUTEIBHBIM
3aHMKCHHEM OIIPEENIIEMON BETUYHHEI ) BBIYUCISIOT II0 bopmyie:

R=R,~+Ri+1+...Rn, (2)

rae R, - comporuBnenune PANOHONPOHUIIAHUIO i-TO CIIOsL, Ompezensemoe 1o gpopmye (1)

i=1,2,...n - NOpAaKOBBI HOMED CJ104.



2. Meroa onpeaesnenus

Hcnons3oBannblii B nanHoi pabore MeTox ompeneneHus Koo punmenra nupdysun

pajioHa B IJIOCKOM CJIO€ MaTrepHana OCHOBAH Ha M3MEPEHHU HM3MEHEHHUs BO BPEMEHH
konuentpauuu pagona C,(7) B m3mepurensHoit ( OTHOBpPEeMEHHO 9KCIO3HIMOHHOI) Kamepe 1,

K KOTOPOH TIepMETHYHO IPHCOeIHHEHA npoba TecTHpyemMoro mMatepuana 2 (puc. 1) [4].

. o .l
C,/(7) C,(x,7) C,=0
——

Puc. 1. Cxema usmepenmus. 1- WsmeputenbHas kamepa,
2- npoGa marepuaia, 3- oKpyKaromee IIPOCTPAHCTBO.

[pouece muddysunonnoro neperoca pagona 4€pe3 HCIBITyeMYyIO IpoOy MaTepuasa OmuChIBaeTCs

CHCTEMOH U] depeHIHAIBHBIX YpaBHEHHIA:

08hE) g cyee)-Saefr)-cyoe)y, ®)
ot V
(3C2(x,r)=Da‘C2(jC,T)_}L C,(x1), (4)
ot 0x
c,0=c, , (3)
Cz(x,0)=0, (6)
_D%m,[qm—cz(a% «
X
_D%_—_az[C’z(h,r)—C}], ®)
X

The : T - Bpems, c;
Cu(t), Cy(x,t)u C 3 - KOHUEHTpalus palioHa B Kamepe 1, mpobe 2 u oKpyxkaiomem
BO3/IyXe 3, COOTBETCTBEHHO, BK/M° :
Cp - xoHueHTpamms panona B kamepe 1 B MOMeHT Bpemenn 7=0, c;
3 2

V' - obbeM kamepbl, M° ; A - TOMIIHHA npoOeL, M ; S, - IWIomane mpo6sl, M 2 ;

-1
l - [IOCTOsIHHAS pacriaga panoHa, ¢



@), &, - KOdpQHUUHEHTHI, yuHTHBAIOMIIE YCIOBHA ra3o00MeHa B IOIPaHHYHOM ClI0e y
MeBOH (x = ()) ¥ npaBoif (x = h) noBepxHOCTAX PO6EL, COOTBETCTBEHHO, M / C.

Pemenue ypasuenmit  (3)~(8) orHocHTeNBHO Bemmaunel C,(7) mm 0 <7< 0,
HMEIoLIee BUJ

T
C)(t)=C, feﬂ( “UFR(t)dt + e | ©)
0
PCATU3YETCS C MOMOLIBIO KOMIIBIOTEPHON MaTeMaTHUYeCKO nporpamMmel « MAPLE».
IIO Hayajia 3KCHepI/IMeHTa KOHHCHTpaHI/II/I pagoHa B KaMe€pe U B OKpYyXarlieM BO3ayxe
PaBHBEI. B Haygaljie 3KCHepI/IMeHTa mopnous BO3oyxa 06T>CMOM 2-3 CM CKOHHCHTpaI_IPIeI/I pagoHa

nopsinka 10° B/M® B Tewenne 2- 3 CeKyHX BBOAHWTICS B Kamepy 1 uepes crienmanbHbIN Kanaw.

Taxum o6pazom, BHYTpH KaMepel B HadalbHbIA MOMeHT BpeMenn (7 = () ) cosmaercs

KOHIeHTpamus pagoHa C (=0 )= CO . B mponecce skcnepumenTa 312 KOHLIEHTpaLHsI
YOBIBaeT BCencTBHE pacmaza panoHa u ero nudpdysun yepes mpoby. 3HayeHHS 0OBEMHOL
aKTHBHOCTH pajioHa B kamepe C,(7) sken MISMEPSIOTCS C OIPEIEIICHHBIM IIAaroM I10 BPEMEHH.
H3menenne xonuentparmu palloHa B kKaMepe MpH 3aJaHHOM 3HaYeHHH Kod(puruenta
mapdysun  C, (7) pacy PACCUHUTBIBAETCA Ha ocHOBaHMH (7). Mckomas Beauumna ko3 dunuenta
maddy3un pasoHa B MCHIBITYEMO npo0Oe ONpENENseTcs ¢ MOMOIIBI0 METONa HAUMEHbIIHX

KBanpatos, npumenenHoro k ynkuun C,(7),, ., npn ussectroM Brze bysxman C(7) 0, -

Puc. 2.

OOmmuit BUA 3KCHEPHMEHTAIBHOM YCTaHOBKH ITOKa3aH Ha puc. 2 [5] .



3. CBegenus 0 maTepuaJe

UccnenoBanuce Tpu npoOei-6musnena [IBX memopanbl « LOGICROOF T-SL »
npousBozacTBa Koprnopauuu « TexuoHUKOJIb» - OO0 «3aBox Jlomxukpyd» ( Pszans ,
Bocrounstit npomysen, 21) . http://www.logicroof.ru/

ITo naHHBIM IPOU3BOAUTEIIS:

LOGICROOF T-SL — HeapmupoBaHHasi, MOJUMEpHAasi, THAPOU3OJIAIIHOHHAS MEMOpaHa Ha OCHOBE
wiactTuduupoBanHoro noauBuHIIXJIopHaa ([1-I1IBX), ¢ cHrHAIBHBIM CIIOEM SPKO-XKEJITOTO 1IBETa,
TY 5774-001-56818267-2005.

[locTaBnsieTcs B pyJioOHaX IMHUPHUHOU 2 M., ITHHOH 20 M.

Tommuua mem6pansr 1,5-2,0 Mmm.

Macca matepuana — 2 Kr/m %

CoenuHeHMe N0JI0C — BHAXJIECT, CBAPHOE.

OG6muit B mpob Mareprana, 3apUKCHPOBAHHBIX BO BXOMASIIHMX B KOMIUIEKT

JKCIIEPUMEHTAILHOW YCTAaHOBKH Jiep)KaTessiX, NMPUBEIECH Ha puUc. 3.

Puc. 3. OOuwii Bug npo6 matepuaia

JlJis repMETHYHOrO KperieHus: mpod B JeprkaTessX UCIOJIb30BaH SIMOKCUIAHBIN Kieh
mapku D/II1. B Teuenue skcrnepumMeHTa MakcUMaabHOE U3MEHEHHE TeMIIepaTypbl BO3JyXa B

noMerneHnd He npesbimano 3 °C, u3MeHeHne atMocdepHoro aasienus He npespimaio 1100 ITa.



4. PesyabTaThl HenbiTanmii

Pesynbrater onpenenenns Koappunmenta muddysun pajiona B mpobax memOpaHbI

IIPUBOJATCS B TaouI. 1.

Tabiuna 1
Kosddunuent Kosdpdumment Conporusnenue
Homep npo6er b dys3uu 2pazLOHa D, | panononponunanus PaZJOHONIPOHHUIIAHHUIO
/c K, m/c R, ¢/m
(49+1,0)10T - _
(58+1,2).10" - i
3 (57+1,1)«10" i -
MaT}:gl’:am (55+1,2).10" 2,68+ 10 ° 3,73%107

AKT HCTIBITaHHI MaTepuana IPUBOIMTCS B MIPHIIOKEHHH 1.

HaHHLIe AJIs1 CPAaBHEHUS ITOKasareei PanOHOIIPOHUIIAEMOCTH CJIOS TSDKENoro 6eToHa TOJIILI.

100 MM u ero coueranmus ¢ MeMOpaHO! NpUBOAATCS B Tadl. 2.

Tabnuma 2
Koa¢pdpurment Kosdpdpunment CompoTusienue
Crion maddy3uu panoHa, | pamOHONPOHUIAHHS PalOHONPOHUI[AHUIO
DM’ /c K, m/c R, c/m
Beron (100 mm ) 1,1+ 107 1,1.10° 94.10°
Beron (100 Mmm ) +
Mewm6pana = -8 7
«LOGICROOF T-SL » o 1 382,10

Conporusnenne panoronpornnanmo 100 mm OETOHHOM IUIMTEI B COYETAHMH C

MeMOpaHoii Gonee, yem B 40 pas3 TIPEBBIIACT CONMPOTHBIICHHUS IIMTHI 63 MEMOpPaHHL.

3AK/IIOYEHUE

Conpotusienne pagononponnuanuo 100 MM GeToHHOI IVIATBI B COYETAHHH €

mMemOpaHoii 6oJiee uem B 40 pa3 NPEBLINAET CONPOTHB/IEHHS ILIHTHI Ge3 MeMOpaHbI.

Memobpana «LOGICROOF T-SL » no moka3zateo CONPOTHBJIEHHSA

PalOHONIPOHHIAHHIO PEKOMEH/IYeTCs I/l IPHMEHEHHS B IeJIsIX NPOTHBOPAI0HOBOIT

3al0UTBI 3aHHI.
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denepanpHOE rocygapcTBeHHOe DIODKETHOe yupeXXaeHve
«Hay4uH0-MCcC/Ie10BaTeIbCKMII MHCTUTYT CTPOMTEIHHOWPEIISyIR 1

Poccniickon akageMuy apXUTeKTypbl M CTPOUTEIBHBIX HAyK»
(HUNCD PAACH)

Research Institute of Building Physics
Russian Academy of Architecture and Construction Sciences
(NIISF RAACS)

JlabGopaTopust paguanHoOHHO 6€30MACHOCTH B CTPOMTE/IbCTBE.
(495) 482 39 65, e-mail: lor267gg@yandex.ru

AKT N 01/15230 ot 20.03.2013r.

Onpeaenenue ko3pdpuuuenta quddy3uu pagoHa B MaTepualie Vim B »

1. HUUC® PAACH, naboparopus Ne 15.
CBHeTeJIbCTBO O WICHCTBE B CAMOPETYJINPYEMO OpraHH3alliyl HEKOMMEPUYECKOT0 HapTHEPCTBA «
O6beaunenne opranu3anuii B cepe npoekTupoBanus «Akagemuueckuii [Ipoextrsbiii LlenTp
(AIILL) Ne CPO-7701054960-7713018998-2-2009.
Perucrpanmonssiii Homep B peectpe wieHoB HIT «DIIL» - Ne 0009.
CBHETENBCTBO O JIONMYCKe K paboTaM 1o NOATOTOBKE ITPOEKTHOH JOKyMEHTAIlUU, KOTOPbIE
OKa3bIBAIOT BIMSHUE HAa 6€30IaCHOCTh OOBEKTOB KauTaabHOro crpoutenberBa Ne [1-119-
18012010-7713018998-0009-2.

2. lata npoBeaenns u3mepenuii: 12 —14.03. 2013 r.

3. CBeenus 0 MaTepHalie :

Haumenosanue marepuana — «LOGICROOF T-SL» mo TY 5774-001-56818267-2005
HeapmupoBaHHas, MOJIUMEpHAs, THAPOH30JIAIMOHHAs MeMOpaHa Ha OCHOBE

miactuumpoBaHHoro noauBuHUIXIopuaa (I1-I1BX), ¢ curHaapHbIM Cl10eM SPKO-XKEITOrO LBETA.

[Tpousogurens - OOO «3aBox Jlomxukpyd» (r.Pssans, Boctounsni mnpomysen, 21)
http://www.logicroof.ru/

Opranuzanus, TmpeacTaBuBINas o0paselnl MaTepuajla Ui HMCIOBITAHUH —  KOpIOpaLus
«TexuoHUKOJIby.

TonmumHa o6pa3iia MaTepuaia - 2 MM.
Macca marepuasia ob6pa3ua — 2 Kr/mMm =
4. Annmaparypa - 3KcrnepuMeHTaybHbIe YCTaHOBKH ( Nel m Ne 2') nnst onpenenenus

ko3¢ punuenta nuddy3un pagoHa B CTPOUTENbHBIX Marepuanax M rpyHrax KJIM.1-07.

Poceus, 127238, Mocksa, JIOKOMOTHBHBII TIp., 1.21, Tes.: +7 495 482 4076, daxc: +7 495 482 4060 i

21, Lokomotivny pr., 127238, Moscow, Russia, tel.: +7 495 482 4076, fax: +7 495 482 4060, e-mail: niisf@niisf.ru



5. Merox ompeneneHuss — cormacHo Crannapry HUMC® PAACH: « JlaGopaTopHsIit

HECTALMOHAPHBI METOX  ompeneneHus Kosdpuunenra auddysun pagoHa B MarepHanax

OTPaXAAIOMKUX KOHCTPYKUMH 3aHHi U rpyHTax ». 2008 T.

6. PesyabTaTel mcnprranuii

Homep Kospdpunuenr nnddyznu pagona D, m*/c
npoobI B 11poGe B MaTepuaJe
1 (49+1,0)«10"
2 (58+1,2):107" (55+1,2)«107"
3 (57+1,1)«107

IMpumeuanue: [TpoTokosnsl U3MEPEHUH NpPUBOAATCS Ha 9 cTp. B npunoxkenusix A, B, C k Axkty
UCIBITaHUH.

3AKJIIOYEHUE

CornacHo pe3yJbTaTam npoBeIeHHBIX HCIBITAHMIA Ko3pduunent nuddysnu pagona B

membpane «LOGICROOF T-SL » cocraBisier (55+1,2) 10" M,

3aB. maboparopueit

D WHCTUTY Cr

d\\n TR Y S
MOk P .
£7CR Y? :
L8 =
> (&

e >

JLLA. T'ynabsui

12



[Tpunoxenne A
K AKTY MCTIbITAHHIA

HUUC® PAACH
Jlaboparopus «Paamammonnoii BesonacHocry B Crpoureancre»

\

IIPOTOKOJI UCITBITAHUM Ne 01/15230 ot 14.03.2013 r.
O6pasen marepuana — MeMOpana «LOGICROOF T-SLy

IIpo6a Ne 1.
1. 'eomeTpust usmepennii
Tonmmna Hunametp npo6si, O06beM U3MepUTETHHOM
poOkI, MM Mm KaMepbl, cM°
2,00 117 260
2. O603na4enns
T - Bpemsl, u;

[0, 7,] - wunTepBan Bpemenm, B Teuenue KOTOpOro B M3MEPHUTENILHOH KaMepe yCTaHaBIMBAeTCS
PaHOAKTHBHOE PABHOBECHE MEXK/Iy Pa/IOHOM H €r0 A0YEPHUMH HPOLYKTAMHE pacnaja;
C(7) - o6beMHast akTHBHOCTD pazoHa B U3MEpHTENBHOM Kamepe, Br/m® ;

Hnnekcsr:
9 — SKCHEPHMEHTANIbHBIE JAHHEIE,
P — pacyeTHBIE JaHHBIE .

3. 3KCﬂepHMeHTaJIbele H pac4YeTHbIE JaAHHbIE

Temn cHxkenus o6beMHOIM
Homep Bpewms, u /OO PATOBA B Ratepe OrtkoHeHue 3HaYeHuit
weponn | (P27 |, CP@ | C) T’or T7, %
CP(m) C7(r)

1 2 3 4 5

1 6,592 1,0000 1,0000 0,00
2 6,766 0,9980 1,0016 0,36
3 6,941 0,9960 1,0018 0,58
4 15115 0,9940 0,9911 -0,30
5 7,290 0,9920 0,9941 0,21
6 7,465 0,9900 0,9901 0,01
7 7,640 0,9881 0,9907 0,26
8 7,815 0,9861 0,9868 0,07
9 7,990 0,9841 0,9842 0,01
10 8,164 0,9822 0,9835 0,14
11 8,339 0,9802 0,9796 -0,06
12 8,513 0,9783 0,9819 0,37




13 8,688 0,9764 0,9776 0,12
14 8,863 0,9744 0,9769 0,983
15 9,037 0,9725 0,9715 -0,10
16 9,212 0,9706 0,9763 0,59
17 9,386 0,9687 0,9736 0,50
18 9,561 0,9668 0,9659 -0,10
19 9,736 0,9649 0,9618 -0,32
20 9,911 0,9630 0,9667 0,38

21 10,086 0,9611 0,9564 -0,49
22 10,261 0,9593 0,9668 0,79
23 10,436 0,9574 0,9554 -0,21
24 10,611 0,9555 0,9545 -0,11
25 10,786 0,9536 0,9488 -0,51
26 10,961 0,9518 0,9596 0,83

27 11,136 0,9499 0,9544 0,47
28 11,311 0,9480 0,9499 0,20
29 11,486 0,9462 0,9478 0,17
30 11,661 0,9443 0,9453 0,10
31 11,836 0,9425 0,9427 0,02
32 12,011 0,9406 0,9439 0,35
33 12,186 0,9388 0,9401 0,14
34 12,362 0,9370 0,9309 -0,65
35 12,537 0,9351 0,9352 0,01

36 12,711 0,9333 0,9366 0,35

37 12,887 0,9315 0,9330 0,16
38 13,062 0,9297 0,9306 0,10
39 13,237 0,9279 0,9228 -0,55
40 13,412 0,9260 0,9212 -0,52
41 13,586 0,9242 0,9260 0,19
42 13,762 0,9224 0,9277 0,57
43 13,937 0,9206 0,9195 -0,13
44 14,112 0,9188 0,9190 0,02
45 14,288 0,9170 0,9165 -0,06
46 14,463 0,9153 0,9176 0,25

47 14,639 0,9135 0,9161 0,28
48 14,813 0,9117 0,9148 0,34
49 14,989 0,9099 0,9049 -0,55
50 15,165 0,9081 0,9103 0,24
51 15,340 0,9063 0,9064 0,00
52 15,516 0,9046 0,9030 -0,18
53 15,691 0,9028 0,9023 -0,06
54 15,866 0,9010 0,9053 0,47
55 16,042 0,8993 0,8944 -0,54
56 16,217 0,8975 0,8967 -0,09
37 16,386 0,8958 0,8932 0,29
58 16,555 0,8942 0,8861 -0,91
59 16,723 0,8925 0,8964 0,44
60 16,892 0,8908 0,8866 -0,47
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C(r)/C(ry)

0,8

6 9 12
BpeMmsi, Yac

16

18

Puc. 1. VisMeHeHue Bo BpeMeHH TeMIa CHIKEHHS 06hEMHOM aKTHBHOCTH paJloHa B U3MEPHUTEIIBHOM

Kamepe

MOYKU — SKCTIEPUMEHTAJIbHbIE JaHHBbIE;
MOHKAA CRIOWIHAA TUHUA — pacyeTHbIC JaHHbIE,

MONCMAaR CNAOWIHAR TUHUA — B TEPMETHYHON Kamepe ( KpuBas pacraza) .

4. Pe3yabTaT HenbITaHUi
Koappuument nuddysun pagona s po0e MaTepuaa COCTaBIISIET:

D =(49+1,0).10" M.

OTB. HCIIOJTHUTEJID
L V

¢

-
4

—_ “A. A. [{amamos

/



HUNUC® PAACH

[Tpunoxenue B
K AKTY UCTIbITAaHHI

Jlabopatopus «Pagnannonnoii Besonacnoctn B CTpouTeibeTBe»

aaaaaaaaann— —————

INPOTOKOJI UCITBITAHUHM Ne 02/15230 ot 12.03.2013 r.
O6pazen matepuana — memopana «LOGICROOF T-SLy»

IIpoGa Ne 2.
1. 'eomeTpus n3mepenmnii
Tonmuna Juamerp npoOsl, O0beM U3MEepHUTENTBHOM
poOBI, MM Mwm KaMepBl, CM°
117 260
2. Ob603Ha"eHHust
T - Bpems, 4,

[0, 7,] - uHTepBan BpeMmeHm, B TeueHHE KOTOPOTO B H3MEPHTEIBHON KaMepe yCTaHABIHBACTCS

PaZiHOAKTHBHOE PABHOBECHE MEXIY PaJIOHOM U €r0 JIOYEPHUMH IPOAYKTAMH PacIaja;
C(7) - 06beMHas aKTHBHOCTB PaJOHA B H3MEPHTEIBHON Kamepe, Br/M’ ;

Nunexcer:

9 — OKCHEPHMCHTAJIbHBIC JaHHBIC,
P — PaCUCTHBIC NaHHBIC .

3. BKCI]epl/lMeHTaJleble H paCyY€THbIC TaHHbIC

Temn CHHUIXXECHHA 06'beMHO[7| AKTUBHOCTH
Homep Bpewms, u prtRer e OTKJIOHEHHE 3HAYEHHT
oen | 8 [ 20 [ 00 | e
CPl(r)) C? (1))

1 2 3 4 5

1 6,377 1,0000 1,0000 0,00
2 6,544 0,9980 1,0018 0,38
3 6,712 0,9960 0,9946 -0,14
4 6,880 0,9940 0,9963 0,24
5 7,047 0,9920 0,9932 0,13
6 7.215 0,9900 0,9950 0,51
7 7,383 0,9880 0,9861 -0,20
8 7,551 0,9860 0,9837 -0,23
9 7,719 0,9840 0,9829 -0,12
10 7,886 0,9821 0,9837 0,17
11 8,054 0,9801 0,9798 -0,03
12 8,222 0,9782 0,9731 -0,52




13 8,389 0,9762 0,9742 -0,20
14 8,557 0,9743 0,9719 0,984
15 8,724 0,9723 0,9717 -0,06
16 8,892 0,9704 0,9624 -0,83
17 9,060 0,9685 0,9712 0,28

18 9,228 0,9666 0,9643 -0,23
19 9,396 0,9646 0,9602 -0,46
20 9,564 0,9627 0,9595 -0,33
21 9,731 0,9608 0,9595 -0,14
22 9,899 0,9589 0,9612 0,24

23 10,067 0,9570 0,9567 -0,03
24 10,235 0,9551 0,9548 -0,04
25 10,402 0,9532 0,9482 -0,53
26 10,570 0,9513 0,9529 0,16

27 10,738 0,9495 0,9486 -0,09
28 10,906 0,9476 0,9450 -0,28
29 11,074 0,9457 0,9488 0,32

30 11,242 0,9438 0,9460 0,22

31 11,410 0,9420 0,9442 0,24

32 11,577 0,9401 0,9354 -0,50
33 11,745 0,9383 0,9396 0,15

34 11,913 0,9364 0,9340 -0,26
35 12,080 0,9346 0,9361 0,17

36 12,248 0,9327 0,9327 -0,01
37 12,416 0,9309 0,9343 0,37

38 12,583 0,9290 0,9221 -0,75
39 12,751 0,9272 0,9239 -0,35
40 12,918 0,9254 0,9228 -0,28
41 13,086 0,9236 0,9197 -0,42
42 13,254 0,9217 0,9225 0,08

43 13,422 0,9199 0,9173 -0,29
44 13,589 0,9181 0,9207 0,28

45 13,757 0,9163 0,9199 0,40
46 13,924 0,9145 0,9098 -0,51
47 14,092 0,9127 0,9091 -0,39
48 14,259 0,9109 0,9091 -0,20
49 14,427 0,9091 0,9120 0,32
50 14,595 0,9073 0,9114 0,46
51 14,762 0,9055 0,9012 -0,48
52 14,930 0,9037 0,9004 -0,37
53 15,098 0,9019 0,8991 -0,31
54 15,266 0,9002 0,9048 0,51

55 15,434 0,8984 0,9041 0,63

56 15,601 0,8966 0,8971 0,05
57 15,769 0,8949 0,8984 0,39
58 15,936 0,8931 0,8947 0,18
39 16,104 0,8913 0,8959 0,51

60 16,272 0,8896 0,8942 0,52

17



C(t)/C(7y)

08

6 9 12 16 18

Bpems, Yac

Puc. 1. I3MeHeHHe BO BpeMEHH TeMIIa CHUKEHHSI 00BEMHOH aKTHBHOCTH PaZloHa B U3MEPUTEIIbHOM
Kamepe

MOYKU — SKCIIEPUMECHTAJIbHBIE JAHHBIC,
MOHKAA CRAOWIHAA JTUHUA — PACUYECTHDbIC NAHHBIC]

moACMan CRIOWHAA TUHUA — B TEPMETHYHON kamepe ( KpuBas pacrnajia) .

4. Pe3yabTaT HCNbITAHUM
Koadpdunuent nuddy3un pagoHa B npode MaTepuana CoCTaBIseT:

D = (58+12).10" M/

OtB. ucnoymHMTEND 2 7 A A. [Hamanos

18



HUUCD PAACH

[TpunoxeHue C
K AKTY UCTIBITAHUA

JlaGoparopus «PagnanmonHoii besonacnocru B CTponTebcTBe»

O6pasen marepuana — memOpana «LOGICROOF T-SL»

MMPOTOKOJI UCHBITAHUI Ne 03/15230 ot 14.03.2013 r.

IIpo6a Ne 3.
1. 'eomeTpus H3MepeHHH
Tonmuna JuameTtp mpo6sl, O0BEM U3MEPUTEIIBHOM
npoObl, MM MM KaMepbl, CM

117

270

T - Bpems, 4;

[0, 7,] - wuHTepBan BpeMeHH, B Te€YEHHE KOTOPOTO B H3MEPHTEIBHON Kamepe yCTaHaBIHBACTCS

paluoOaKTHBHOE PaBHOBECHE MEXIY PaJOHOM U €ro JOYCPHUMH IIPOAYKTAMH paclana,

C(7) - o6beMHas aKTUBHOCTH PafiOHA B H3MEPHTENILHON KaMepe, B/’ ;

Hunexcer:

3 — 3KCICPUMCHTAJIBHBIC NaHHBIC,
P — PacCyCTHBIC JaHHBIC .

3. BKCHepHMCHTa.ﬂbele U pacueTHbIC JaHHbIE

Temn cHWxeHHs OOBEMHON aKTHBHOCTH
Homep Bpems, u Gl OTKNOHEHHUE 3HAYEHHH
ug;zzgl::a (F=) TP =C_p(z'—) 77 = C° (@) T’or T?, %
CP () C7(ry)

1 2 3 4 3

1 6,610 1,0000 1,0000 0,00
2 6,786 0,9979 1,0004 0,25
3 6,960 0,9959 0,9954 -0,04
4 7,135 0,9938 0,9924 -0,14
5 7310 0,9918 0,9911 -0,08
6 7,485 0,9898 0,9876 -0,22
7 7,660 0,9877 0,9858 -0,19
8 7,835 0,9857 0,9850 -0,07
9 8,010 0,9837 0,9804 -0,33
10 8,184 0,9817 0,9806 -0,11
11 8,360 0,9797 0,9797 0,00
12 8,535 0,9777 0,9764 -0,13
13 8,710 0,9757 0,9737 -0,20

19



14 8,885 0,9737 0,9727 -0,11
15 9,060 0,9718 0,9675 -0,44
16 9,236 0,9698 0,9672 -0,27
17 9,411 0,9678 0,9629 -0,51
18 9,585 0,9659 0,9601 -0,60
19 9,761 0,9639 0,9658 0,19
20 9,935 0,9619 0,9593 -0,28
21 10,111 0,9600 0,9562 -0,39
22 10,286 0,9581 0,9559 -0,22
23 10,461 0,9561 0,9543 -0,19
24 10,637 0,9542 0,9513 -0,30
25 10,812 0,9522 0,9506 -0,17
26 10,987 0,9503 0,9523 0,20
27 11,163 0,9484 0,9496 0,12
28 11,338 0,9465 0,9421 -0,46
29 11,513 0,9446 0,9453 0,08
30 11,688 0,9426 0,9412 -0,15
31 11,864 0,9407 0,9387 -0,21
32 12,040 0,9388 0,9413 0,26
33 12,215 0,9369 0,9342 -0,30
34 12,391 0,9350 0,9340 -0,11
35 12,566 0,9331 0,9305 -0,29
36 12,741 0,9313 0,9315 0,02
37 12,917 0,9294 0,9308 0,15
38 13,092 0,9275 0,9235 -0,43
39 13,267 0,9256 0,9270 0,15
40 13,443 0,9238 0,9225 -0,13
41 13,619 0,9219 0,9228 0,10
42 13,795 0,9200 0,9189 -0,12
43 13,969 0,9182 0,9144 -0,41
44 14,146 0,9163 0,9161 -0,02
45 14,322 0,9144 0,9120 -0,27
46 14,497 0,9126 0,9150 0,27
47 14,673 0,9107 0,9119 0,13
48 14,849 0,9089 0,9098 0,10
49 15,024 0,9070 0,9086 0,17
50 15,200 0,9052 0,9100 0,53
31 15,376 0,9034 0,9046 0,13
52 15,552 0,9015 0,9036 0,23
33 15,729 0,8997 0,9000 0,03
54 15,905 0,8979 0,8992 0,14
55 16,081 0,8961 0,8984 0,26
56 16,258 0,8942 0,8957 0,16
57 16,428 0,8925 0,8933 0,09
58 16,596 0,8908 0,8930 0,26
59 16,764 0,8890 0,8891 0,00
60 16,932 0,8873 0,8902 0,33
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1,0

0,9

C(n)/C(n)

0,8
6 9 12 15 18

Bpemsi, 4ac

Puc. 1. I3MeHeHHe BO BpeMeHH TeMIla CHUKEHHsI 00 BEMHOM aKTHBHOCTH PafioHa B H3MEPUTEILHOM
Kamepe

MOYKU — SKCIICPUMECHTAJIbHBIC IAHHBIC,
MOHKaA CNIIOMHAA TUHUA — PACUYCTHBIC JAHHBIC,

moacman Cn1OWHAA TUHUA — B TEPMETUYHOMN Kamepe ( KpuBas pacrnana) .

4. Pe3yabTaT HcnbITAHUI
Kosdpdunuent nuddys3uu paxona B npobe Matepraia CoCTaBIseT:

D = (57+1,1).10"" Ml

Ots. ucnonuurens - >~ —A. A. llananos

(=
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