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PEKOMEHJIALIUSI MCD-R P.2109-0

HpOFHO3I/Ip0BaHI/Ie moTeEpbL HA BXOA€ B 31aHUE
(2017)

Cdepa npumenenust

B Hactosmieit PexkoMeHmanuu TpeACTaBlieH METOJ OICHKH MOTEePh HAa BXOJE B 3/laHUE HAa YacTOTax B
naTepBaine npuMepHo ot 80 Ml go 100 I'T'm. 3TOoT MEeTOX HE 3aBHCUT OT MECTHBIX YCIIOBHIA U ITpeTHA3HAYCH
B TIEPBYIO OdYepenb Ui MNPUMEHEHWS B UCCICIOBAHUSAX COBMECTHOTO UCIONL30BAHUS YacTOT U
COBMECTHMOCTH.

KuroueBble ci10Ba

31aHue, B IOMEIIEHUH, PacIipOCTPaHEeHUE, TOMEXH, BXOT

Accambnes paguocssizu MCD,

yuumbvlieas,

a) YTO ISl TUTAHUPOBAHUS CHCTEM M OIIEHKH PaJHoOIIOMEX MOKET MOTPeOOBATHCS ONpeIeTICHHE CTEIIEHI
ocJiabieHusl paJIMOBOJIH MPH BXOJIC B 3J[aHKE WJIA BBIXOJIC U3 HETO;

b) YTO CYHIECTBYET HEOOXOMMOCTD B IPEA0CTABICHUHN HH)KEHEPaM PYKOBOJICTBA 11O OLIEHKE MOKPBITHSI
WM IPOrHO3UPOBAHUIO IOMEX IIPU NIEpeaaye CUTHAJIOB OT CUCTEMBI CBSI3H, PACTIONOKEHHOM CHAPY KU 30aHMU,
Ha BHYTPEHHIOIO CUCTEMY M U3HYTPHU 3[aHUS Ha HAPYKHYIO CHCTEMY,

npusrnaeast,

a) yro B Pexomennmamun MCO-R P.2040 comepkutcsi pyKOBOJCTBO IO OMNPEIECICHUIO BIUSHUS
CTPOMUTENHHBIX MaTEPHUAIOB U KOHCTPYKIIUK Ha pacpoCTpaHEHNE PaJOBOIIH;

b) yro B OTuere MCDO-R P.2346 cobpanbl 1 00001IeHB pe3yIbTaThl U3MEPEHUH YPOBHS MOTEPh HA
BXOJIE B 3/JaHUE,

pekomeHoyem

HCIIOJIB30BaTh JIsA OLICHKW YPOBHA NIOTECPh HA BXOA€ B 3IJaHUC MOJECJIb, IPUBCACHHYIO B HpI/IJ'IO)KeHI/II/I 1.

Ipunoxenue 1

1 BBenenne

B nacrosmem [punoxenun npeacTaBieHa MOAEINb sl OLEHKH MOTEPh Ha BXOJE B 3JaHUE, ONPENICICHHBIX B
Pexomenmammmn MCD-R P.2040. Pe3ymbTaToM HCIIONB30BAaHUS OTOW MOJEHH SBJISETCS KyMYJSITHBHAS
(hyHKIMS pacpeesieHUs] BEpOSITHOCTH TOTO, YTO 33/IaHHBIN YPOBEHB MTOTEPh HE OYET MPEBHIIICH.

Mogens He mpegHa3Ha4Y€Ha I pa3fefieHus] NOTEph CHUTHala, IMPOHMKAIOIIErO CKBO3b HApPYXKHYIO CTEHY,
W 3aTyXaHUsI Ha IYTH Yepe3 3JjaHre. ITOT MOIX0/1 ObLT MPUHST, TIOCKOIBKY TPEICTABISETCS MAJIOBEPOSITHBIM,
4TO0 B KOHTEKcTe HccienoBaHnii MCD-R Oyaer gocTymHa MOCTAaTOYHO MOAPOOHAs WHQOpMaLus IIo
KOHKPETHBIM 3/IaHUSM.

[ToTepu Ha BXOZE B 3aHUE JEMOHCTPUPYIOT NTUPOKYIO H3MEHIMBOCTH KaK BHYTPH JIFOOOTO JAHHOTO 37aHUS,
TaKk ¥ MEXIYy 3JaHUAMU. XOTS TaKHEe METOAbl KaK TPacCHUPOBKAa Jy4ell B COYETAaHUH C TOAPOOHBIMU
APXUTEKTYPHBIMH JaHHBIMH MOTYT CIYXHUTh TIOJI€3HBIMA WHCTPYMEHTaMH IPOTHO3MPOBAHHUA IS
KOHKPETHOTO MecTa, MOJOOHbIe MOJEeNU OOBIYHO HE MOIXOMAT JUIS OOMIMX MPHIOKCHUH, BKIIOYas
HCCIEAOBAHUS COBMECTHOTO UCIIOJIb30BAHMSI CIIEKTPA.
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Cratuctuueckasi e MOJIeNb, HANPaBJICHHAs Ha OMMCaHUE XapaKTEPUCTHK MOTEPh Ha BXOJAE B 3JaHHUC JISA
obmiero Habopa 3[aHWM, MACT HACTONBKO IIHPOKOE CTATUCTHYECKOE paclpesieieHne, 4TO OHO OyneT
MpaKTHIecku Oecrone3nbM. C Ipyroi CTOPOHBI, JUISI MOJIETH, HAIIPABIIEHHON Ha TIOJIYYeHHE XapaKTEPUCTUK
Pa3IUYHBIX TUIOB 3/IaHUH, OTPEOOBATIOCH ObI OOJIBIE NAaHHBIX, YUEM UMECTCS B HACTOSIIEE BPEMsl, U OHA
He ToonuIa Obl 17151 O0IIUX WCCIIEOBAHAN TI0O COBMECTHOMY HCITOJIb30BaHUIO.

[Ipemmaraemass Momenb, OCHOBaHAa Ha JaHHBIX H3MepeHHi, coOpaHHBIX B Otuete MCD-R P.2346
Jutst nuana3ona gactot ot 80 MI'my o 73 I'Tw.

2 Ilapamerpsl

B Mozenu uenone3yroTest Clieayronre BXOAHbIE TTapaMeTphL:

- gactota (~0,08-100 I'Tm);

- BEPOSITHOCTh TOTO, YTO YPOBEHb MOTEPh HE OyIET MPEBHIIICH;

— KaTeropus 31aHus (TpaIulMOHHOE Wi TerodddekTuBHOE);

- YTOJI MEcTa Tpacchl y dacana 31auus (Tpaaychl Hal TOPH30HTOM).

A3UMYT Tpacchl K HApYKHOMY TEPMHHAITY OTHOCHTEIBHO MOBEPXHOCTH 3aHUS SIBHO HE YUUTHIBACTCA. XOTS
TeOpUs U U3MEPEHHUs TOKA3bIBAIOT, YTO MOTEPH CUTHAJIOB, MEPIEHAUKYJISPHBIX K MOBEPXHOCTH 3JaHUS,
MEHBIIE, YeM [TIOTEPU CUTHAIOB, BXOASAIINX [0l KOCBIMH YITIAMH, CTATUCTUYECKHUI pe3yIbTaT HCIOIb30BAHUS
MOJIEJIN TIpEACTaBIsIeT co00i 00001IeHNe BCEX BO3MOKHBIX OPUEHTALMN 31aHUsI OTHOCUTEIBHO HAPYKHOTO
TepMHUHAJIA.

B nanHOM MoOzenu NpeanosnaraeTes, 4YTo BHYTPEHHSISI aHTEHHA SIBIISIETCS] BCEHANPABIIEHHOM; CIE10BATEIbHO,
JIAHHBIE O MOTEPAX HA BXOJE B 3[JAHUE YYUTHIBAKOT BCIO SHEPIUIO, MOCTYNAOIYI0 B MECTO PACIIONIOXKEHUA
TepMUHAaIA.

B cootBerctBuM c onpenenenneMm Pexomenmanuu MCO-R P.2040, motepu Ha BXOAe B 3JaHHUE 31€Ch
OMPECIISAIOTCS HE3aBUCUMO OT KaKWX Obl TO HU ObUIO OKPY)KAIOIIUX MPENAaTcTBUi. Eciiu 31aHue OKpy)eHO
JIOKATBHBIMH TPETSITCTBUSMHU, BO3MOXHO, TOTPEOYETCS OMPENeNUTh MOTOJHUTENIbHBIE TOTEPH IS
COOTBETCTBYIOIINX BBICOTHI W TIOJIOKEHUS TEpMHUHANA HaJ 3eMJIell ¢ HCIoNb30BaHHMEM PexkomeHnmanuu
MC3-R P.2108-0.

B Monenu HesBHO mpeamonaraercs, 4TO TEPMUHAIBI C PaBHON BEPOSATHOCTHIO MOTYT OBITH PAcCHOIOKEHBI
B J11000¥ TOYKE BHYTPHU 3I4aHUSI.

2.1 Knaccuduxanus TUNOB 31aHUii

OKCIepUMEHTaIbHBIE PE3yNbTaThl, MPUBEIEHHBIE, Hanpumep, B Otuere MCO-R P.2346, noka3ssiBaroT, 4TO
C TOUKH 3pEHHUs MOTeph Ha BXOJI€ B 3/1aHME BCE 3/IaHUS JEJATCS Ha JIB€ OTJENIbHbIE TPYMIbL: 3AaHUSA,
MOCTPOCHHbIE C TPUMEHEHHEM COBPEMEHHBIX  TEIUIO3()(EKTUBHBIX  CTPOUTENBHBIX  MaTepUaIOB
(MeTaIM3UPOBAaHHOE CTEKJIO, (HOJNBIMPOBAHHBIE MAHENH), W TPAaJULMOHHBIE 3[JaHHS, NOCTPOEHHBIE O€3
MPUMEHEHUS TAKMX MaTEepPHUAIOB, IPH 3TOM OTEPHU Ha BXOJIE AJIs IEPBON IPYIIIBI OOBIYHO 3HAYUTEIBHO BBILIIE,
4yeM 1t BTopoii. [loaToMy Moaens qaet mporHO3bI UIS 3THX JIBYX CIIy4aeB.

Takoe nenenue 3maHuMi Ha TeI03()(EKTUBHBIE M TPAIULMOHHBIE OTHOCHTCSI MCKIIOYUTENFHO K TEIUIOBOM
3¢ GEKTUBHOCTH CTPOUTEIBHBIX MaTepuanoB. He cieayer nenaTh HUKaKUX MPEANIOIOKEHUH IO TOBOY roja
MTOCTPOWKHY 3[aHMA, €r0 THUMAa (OJHO- MJIM MHOTO3TaXXHOE), KyJIbTYPHO-UCTOPHYECKON IIEHHOCTH MITH METOZa
CTPOUTEILCTBA.

JlJis OIIeHKM TOTEeph Ha BXOJE B 3JaHHE BaXXHO YYUTHIBATH TEILIOBYIO 3()()EKTUBHOCTH 3/IaHUS B IIEJIOM
(vn o01yro Tero3GPeKTHBHOCTE). MIMes: BBICOKOTEIIO3()DPEKTUBHYIO OCHOBHYIO KOHCTPYKIHIO C ILIOXO
M30JIMPOBAHHBIMM OKHaMH (HAIlpUMeEp, OJHOCIOWHBIMH C TOHKHM CTEKJIOM), 3JaHHE€ MOXET CTaTh
Hed(P(EKTUBHBIM C TOUYKH 3PEHUSI COXPaHEHMsI TEIUIa, U HA000POT.
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KonunuectBeHHoe 3HadyeHue TETIO3()(EKTUBHOCTH Jae€T TEIUIONPOBOJAHOCTh, OOBIYHO H3MepseMas
kodd¢ummenToM  temonepenayn. Huskuid  KOA(QQUIMEHT Teruronepenadsl  O3HAa4aeT  BBICOKYIO
TernodpPexkTBHOCTh. Kak MNpaBuiio, XOpOmIMM TIOKasareieM Temiod(pGeKTHBHOCTH! 31aHuMs CiyKar
METAJLTU3UPOBAHHBIC CTCKJISHHBIE OKHA, W30JIMPOBAHHBIC ITYCTOTHBIC CTCHBI, TOJICTHIM >Kene300eTOH
1 0OJTUITOBKA METAUTHIECKON (hOTBroi.

3 Mopeanb

[Torepu Ha Bxone B 3qanue (BEL) 3aBucAT OT THIIA 3/1aHUS, MECTOTIOIOKCHUS BHYTPH 31aHUS U JABMXKCHUS B
3nanuu. PacnpeneneHue moreph Ha BXOJE B 3lIaHUE ONPEACISACTCS COUYSTAHHEM JBYX JIOTapU(PMHUSCKU
HOPMAJTBHBIX pacIpeeleHnid. Y POBEHb MOTEPh Ha BXOJE B 3/IaHUE, HE TPEBHIAEMBIA C BEPOSITHOCTHIO P,
OTIpe/IeTIsieTCS] YpaBHEHUEM

LggL(P) = 10log(10%14(P) 4 1001B(P) 4 1001C) np, (1)
rae:
A(P) = F71(P)oy + y; ()
B(P) = F 1 (P)o, + py; (3)
C = -3,0; 4)
M1 = Lp + Le; (5)
My = w + x log(f); (6)
o, = u+vlog(f); (7
0y =y + zlog(f), (®)
rae.
Lh: MeauaHHBII YpOBEHb IIOT€pPh Ui TOPHU3OHTANBHBIX Tpacc, ONpeAeNseMbIN
YpaBHCHHEM:
Ly = r +slog(f) +t (log(f))* )
Le: mompaBka Ha yroJi MecTa Tpacchl y (acasa 31aHus:
L, =0,212 0| (10)
n:

f=wuacrora (I'T);
= yroJj mecra Tpacchl y acaaa 3naHus (rpagaychl);
P = BeposATHOCTH TOTO, YTO TIOTEPH HE TPEBHICAT AaHHOe 3HaueHue (0,0 < P < 1,0);

F!(P)= o6parHOe KyMyJIATHBHOE HOPMAJILHOE PACIpeIeieHNe KaK (pyHKIIUsS BEPOSITHOCTH,

1 K03(PUIMEHTH! IPUBEIeHbI B Tabuie 1.

! Hampumep, THNHYHBIMM 3HaueHHSMH KO3(QHUIMEHTa Teryonepenadn s TemiodpPeKTUBHOH OCHOBHO

KOHCTPYKLIUU U METAJUIM3UPOBAHHOIO CTEKJIA ABISIOTCS cOOTBeTcTBEeHHO < 0,3 1 < 0,9.
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TABJINIIA 1
Kosdpuumnents Mmoaenu
Tun r S t u v w X y z
31aHUA
OTHOCHUTENBHO: MenauaHHBIH YpOBEHb Gl M2 G2
BEL (1)
TpaaunuronHoe 12,64 | 3,72 0,96 9,6 2,0 9,1 -3,0 4,5 -2,0
Termoaddexruroe | 28,19 | —3,00 | 8,48 | 13,5 3,8 27,8 =29 9,4 -2,1

Juia womrocTpany Ha pucyHKe | TOKa3aHBI METWaHHBIE YPOBHH IOTEPh HA BXOJAE B 3laHUE (TO €CTh L),
MOJIyUYEHHBIC TMPU HWCIOJIB30BAHMM MOJICNU IS JBYX KaTeropwii 3haHuii. B JFOOBIX HcCIemoBaHUIX
COBMECTHOTO HCIOJIb30BaHUSI CIIEKTpa BCET/a CIEAYET YUUTHIBATh IOJIHOE pacipeesieHHe.

PUCVYHOK 1

HpOl"]—lO3 MEAHAHHOI'0 YPOBHSA NOTEPb HA BXO/1€ B 31aHUE
NIPHA TrOPU3OHTAJILHOM PAaCHpPOCTPaHEHUHU CUTHAJIA
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