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IIporoxon
ucneiTanuil odpasua Texnosnact Axycruk C 5350, npegnasHadeHHOTO JJist IpUMe-
HEHUsI B CTPOUTENLCTBE
(morosop Ne 96/15 ot 20.07.2015)

[lesb MCnbITaHui: OlleHKAa DKPAaHUPYIOLIMX CBOWCTB CTPOMTENbHBIX MATEPUAJIOB
Texnoosnacr Axyctuk C B350 (CTO 72746455-3.1.7-2014), nanee O6pa3sna, ryTem or-
peneneHust Kod(PQUIHEHTOB 3KpaHUPOBaHUs (OC/IAOIEHHS) DIIEKTPOMATHUTHOIO TIOJIS
pannovacTOTHOrO JUanazoHa.

ITporpamma ucneitanuit O6pasua, BKioyaia B ceos:

1. Usmepenne ypoBHEH 3JIEKTPOMArHMTHBIX mojied B auanazoHe 10 MI'n - 4 I'T'n 6e3
ucnosb3oBanus Odpaszua.

2. M3mepenue ypoBHEH 3JIeKTPOMarHUTHbLIX moJieit B auanazone 10 Ml - 4 I'T ¢ uc-
nosibzoBanuem Obpasiia.

3. Ouenky ko3dduuuenta s3kpanupoBanus O6pasia a1 BO3MOKHOCTH HMCIIOJIb30BAa-
HMsI B paMKax 5KpaHMpYIOLIEro Marepuaga IpHU OCJa0JIeHUH 3JIeKTPOMATHUTHOIO
0Jis PaJno4acTOTHOTO AMAIa30Ha ¥ 3allUThl YEJIOBEKA OT BO3JCHCTBUS 3JIEKTPO-
MarHUTHBIX I10JIEH PaJIMOYACTOTHOIO AMANa30Ha PATHOTEXHUYECKHX 00HEKTOB.

4. CpaBHUTEIbHYIO OLEHKY >((heKTUBHOCTH 3KpaHupoBanus OOpasua B paccMaTpu-
Ba€MOM 4aCTOTHOM AWana3zoHe W BblJlaya PeKOMEH/Ial|il 110 HCITOIb30BAHUIO.

YpoBeHb €CTECTBEHHOTO 3JIEKTPOMArHUTHOrO (hoHa 3eMIIM HA HECKOJIBKO HOPSIJI-
KOB HHXKE YPOBHEH 3JIeKTpOMArHuTHbIX noJsieit (DMII), coznaBaemMbIXx TeXHOTEHHBIMHU
MCTOYHMKAMHU. MCTOYHMKAMH 3JIEKTPOMAarHUTHBIX MOJIEH paJinovacTOTHOTO AUaIa3oHa
(OMII PY) sBnsroTcs yeTpoiicTsa, KOTOpble paboTaloT Ha OCHOBE (PU3HMUYECKUX CBOMCTB
3TUX M3JIyYEHHH: paclpoCTpaHeHue U OTPaKEeHUE B IIPOCTPAHCTBE, HAIPEB MATEPHAJIOB,
B3aMMOJICIICTBHE C BELIECTBAMU U T.II., @ TAKIKE YCTPOUCTBA, HE MpeAHa3HAYEHHbIE JUIs
reHepaluu 3JIeKTPOMArHiTHOW SHEPTUH, OJIHAKO cosnaiomue nodbounsie DMIL. byproe
pasBUTHE MH(MOPMALIMOHHBIX TEXHOJOTUH MPUBENIO K TIOCTOSIHHOMY YBEJIHYEHUIO KOJIU-
yecTBa nepejarouux paguorexuuueckux oobextoB (ITPTO), SBASIOMMXCS UCTOUHUKA-
mu OMIT PY. YerpoiicTBa nepenaun HHGOPMALUY [IUPOKO MCITOJIB3YIOTCS BO BCeX 00-
JIaCTSX COBPEMEHHOIrO O0IIEeCTBA, NPUYEM B IOPOJICKUX YCIOBHIX KOJIHYECTBO Mepe-
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JIAOIIUX 0OBEKTOB 3HAUMTENBHO yBeau4deHo. 3adactyto, [IPTO pa3memarorest Ha Kpbi-
max 3JaHui, odecrneunBaro Hauiyuuiee nokpeitTue. [Toatomy ucnosb3oBaHne dKpaHu-
PYIOIIUX MaTepuanoB B Onu3u uctoyHukoB DMII win B mMectax npeObIBaHUS JTHOEH
ITO3BOJISIET CHU3UTH BO3MOYKHBIE YPOBHHU OOJIyUEHHUS HeJoBeKa KaK Ha pabouux mecTtax,
TakK v B OBITY.
Bcee yerpoiicta npuemMa u nepejiauu JaHHbIX paboTatoT B pamkax MexayHapo/-
HOTO perjiaMeHTa pajioCBs3d U B COOTBETCTBHM CO CTAHJ@PTAMU CBA3M, I'/l€ YKa3aHbI
4acTOThI, MOLUIHOCTH, TUMBl MOAYJALUN U T.A. B Tabnuue | nmpeacraBieHbl OCHOBHBIE
JIAana3oHbl 4acToT, CTaHAapThl MU Ha3zHaueHWe o0Opy0BaHus, MCIojiab3yemMoro B Poc-
CHH.
Tabmuma 1. Bosmoskaelie uctounukun DMI1

Jlnamnason

Hasnauenue ascD, MIh Cranpapr
TeneBugenue 60-855
PajunoBenianue 65-108 OIRT FM/CCIR FM
Papnoctanuuu 150-450 I'OCT 12252-86
Pajnocranuuu 100-900 TETRA
[Tepeaga naHHBIX/ COTOBAs CBSI3b 453-467 NMT 450/ CDMA450
ITepenaya naHHBIX/ COTOBAs CBS3b 791-854 LTE-A
CoroBast CBsI3b §90-960 GSM 900
CnyTHUKOBasI CBS3b 1200-1600 | 'TIOHACC (L-puanazon)

[lepenaya maHHbIX/ COTOBAsI CBSI3b 1710-1880 | DCS 1800
[lepenava maHHbIX/ COTOBASI CBSI3b 1880-2200 | UMTS
[lepenava naHHbIX/ COTOBAsI CBSI3b 1900-2100 | CDMA

CnyTHHKOBAasI CBSI3b 2500

Ilepenaya naHHbIX 2400-2480 | Wi-Fi - b/g/ n
[lepenaua gaHHBIX/ COTOBAs CBA3b 2500-2700 | WiIMAX/LTE
CnyTHHKOBAsI CBSI3b 3400-4000

Bce BbllleyKka3aHHOe J1aeT OCHOBAHHE ISl pa3padOTKU CPEJCTB 3alUThI YeIoBe-
ka ot DMII paguoyacToTHOro Mana3oHa.

B coorBercTBuM ¢ panee pazpaboTaHHOH METOAMKONW MCHBITAHUS MPOBOMSTCS B
pa3IMYHBIX YACTOTHBIX JUANa30HaX 110 COOTBETCTBYIOLIUM MOJIOCAM YacTOT.

Hcnbirarensubiil crena Bkmoyvan B cedst ucrounuk DMII - renepatop Agilent
8648C, ycunutens Mini-Circuits ZHL-42W, pynopnas antenna [16-23A, xaGenbHble
coopxu H&Z.

Jlist onpenenenus 3HaueHU £ HMCIIOAB30BAJICS U3MEPUTENb YPOBHEH 3JIEKTPO-
marHuTHeix nosieit NBM-550 (3aB. Ne B-0432), npoussozacrsa ¢pupmsl “Narda Safety
Test Solution GmbH”, BHeceHHBIH B rocy/1apCcTBEHHBIH peecTp CpeiCcTB U3MEPEeHH ¢
naruukamu snektpudeckoro nos E-FIELD EF6091 u EF0391 (cBuperenscTBO 0 Mo-
Bepke No2/202-01122-15).

HcnbiTanus npoBojuinchk B Hanbosiee MCIOIb3yeMOH 4acTH paguoyvacTOTHOTO
muanazona 10 Ml - 4 I'T'u. OtaenbHo OBUTH MPOBeIEHBI H3MEPEeHHs Ha yacToTax 900
n 1800 MI'u, ucnonb3yemble B cucTeMax COTOBOM CBsi3u. M3mMepeHus: MpoBOIMIUCH HA
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paccrostauu 10 cM ot ucrounuka DMII no BenuumnHe cpeiHEKBaPATUYHOTO 3HAYCHUS
HAIMPSDKEHHOCTH d1eKTpudeckoro noas £ (B/m) nns nnanazona 10-300 MI't u cpenne-
KBAJPaTUYHOIO 3HAYEHUS MJIOTHOCTH nortoka suepruu [1113 (MKBT/CME) B JlMamnasoHe
300 MI'n -4 I'Tn.

N3mepenus ypoBHe# snekTpomardutHoro nosig (OMII) panmouactoTHOro jma-
nmazoHa (Ha yactorax 10;100; 450; 500; 900; 1000; 1500; 1800; 2000; 2500; 3000; 3500
1 4000 MI'n) ocymecTBisuinch 6e3 NpuMeHeHust 00pa3loB U NpH pa3MelleHuH o0pas-
noB mexay ucrodnukom DMII u cpeacrBom meTponoruyeckoro koHTposs. O6paserr
pasMelancs Mex/y pPyNoOpHON aHTEHHOW W M3MEPUTEIbHBIM 30H/I0M MOJHOCTBIO Mepe-
KpbIBasi BCIO anepTypy aHTEHHBHI.

ITo pesynbTaTam Ka)J10ro M3MEepeHHsl PACCUUTHIBAETCS KOYPPUILHMEHT SKPaHUPO-
BaHUsl Ui yacToTHOro auanasoxa 10-300 MI'u o popmyne (1), u Boire 300 MI'i; o

dopmyie (2):

K, =20log| —= (1)

afp

rae: K, - koapduuuent sxpaHupoBanusi odpasma rnpu i-oM U3MEPEHHH B COOT-
BETCTBYIOIIMX YaCTOTHBIX Auana3zoHax (ab),

E ., — HaIIpSHKEHHOCTD BHEIIHETO AJIEKTPUUYECKOTO TMOJIS,

E y6pi — HAIPSKEHHOCTD JIEKTPUYECKOro OIS IPH UCHOJIBb30BAaHUU 0Opasiia.

i)
K, =10log| ——2 (2)

adp

rae: K, - koapduiment sKpaHupoBaHus oOpasna Mnpu i-oM U3MEPeHUH B COOT-
BETCTBYIOIIMX YACTOTHBIX AuanazoHax (1b),

I3, — NIOTHOCTH NOTOKA YHEPTUH BHEIHEro IoJs,

[IT13,,5,; — NIOTHOCTB MIOTOKA DHEPTUHU ITPH UCIIOJIL30BAHUM 00pa3ia.

Ilonyuennble pe3ynbTaThl OLIEHUBAIUCH HA COOTBETCTBHE TpeboBaHusM «Eunbie
CaHMTAPHO-3IIH/IEMHOJOTMYECKHE U TMTHeHUYeCKne TPeOOBaHUsI K TOBapaM, IMOJJIekKa-
UM CaHUTAPHO-3IHUIEMUONIOTHYECKOMY HaJ30py (koHTposo)» rnasa II, pasuen 14,
yTB. Pemmennem KTC 3a Ne 299; TP TC 019/2011 Texuuveckuii perisamenT Tamoxen-
Horo coro3a «0O ©Oe30mnacHOCTH CpPeACTB HWHAMBUAYaIbHOHM 3ammThy, CanlluH
2.2.4.1191 - 03.

OcyuiecTBisiuck ucnbITanus sGppexTuBHocTH npuMeHerus Obpasna Matepuana
Texnosnact Axycruk C B350 (CTO 72746455-3.1.7-2014). Texunosnact Akyctuk C
b350 npennasHayen juis yCTpoiicTBa 3BYKOU30IMPYIONIMX MPOKIAI0K B KOHCTPYKIIMSIX
MJIABAKOIMX TI0JI0OB MJIM JIPYTUX KOHCTPYKIMSAX C [1€Jbl0 CHIKEHUS! YPOBHS yapHOTO
mymMa. Marepuan npou3BOAUTCS MyTeM CKJACHKM OMTYMHBIM BSDKYILUM METa/UIM3HUPO-
BAHHOM MOJMA(PUPHOI MIICHKHU C 3BYKOM3O0JISLIUOHHOM MICHKOMH.
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Pezynemamui UCHBLMAHULL RO USMEPEHUIO U OYeHKe Koad)d)mmeuma IKPAHUPOBA-

HUsA 0bpasya

PesynbraThl M3MepeHul cpeIHEeKBaAPATUYHOIO 3HAYEHUs HAMPSDKEHHOCTH JJIeK-

Tpudeckoro nous £ (B/m) muis quanazona 10-300 MI't u cpenHekBaipaTHYHOro 3HaYe-
2

HUs [I0THOCTU noToka sHepruu 1D (mxBt/cm™) B nnanaszone 300 Ml - 4 I'Th, a

Takke Ko (PULHEHTHl SKpaHuPOBAHMS TIPEACTABICHBI B Tabiwuile 1.

TabGnuna 1 - Pesynprarsl u3Mepennii n oueHku kodddunuenra sxpannposanus Obpasia

®onoprie 3aavenus Eu | Ypoeuu E u 1D ¢ | KosdpuumenT s3xpanupo-
aeroTa, M [T P O06pasiom 0 BAHHSI, ,[pr P

10 15,52 B/um 0,46 B/m 30,56

100 17,58 B/m 0,5 B/m 30,92
450 582,7 MxBt/cm” 0,04 MmxB1/cm” 41,63

500 570 mxBr/em’ 0,037 mxBr/cm” 41,88

900 3808 mxBr/em” 0,139 mxBt/cm” 44,38
1000 4269 MxB1/cm” 0,121 mxBt/cm” 45,48
1500 4652 MxB1/cm’ 0,383 MxBr/cm” 40,84
1800 4170 mxBt/em” 0,114 mxBr/om” 45,63
2000 5067 MxBt/cM” 0,106 MxBr/cm” 46,79
2500 4776 mxBr/cm’ 0,104 MxBt/em” 46,62
3000 3850 MxBr/em” 0,075 mMxBt/cm” 47,10
3500 2404 mxBt/em” 0,039 MxBt/em” 47,90
4000 1537 mxBt/em” 0,147 mxBr/cm” 40,19

B cBsi3u ¢ TEM, YTO HOPMATUBHLIC TpGGOBaHI/IH K paguo4acTOTHBIM 3KPaHUPYHO-

UM CTPOUTENILHBIM MaTepraiaM OTCYTCTBYIOT, B XOZ€ OLEHKH 3(PPeKTUBHOTO ypOBHS
SKPaHUPOBAHUS I PaJUOYaCTOTHOrO JUarna3oHa OblUIM UCMONBb30BAHBI HOPMATUBHBIE
3HAYEHUs  JUIs  CPEICTB  MHJMBHAyaJbHOH  3amuThl  «EauMHble  caHuTapHO-
SMMJIEMUOJIOTMYECKHE U TMTMEHUYECKUe TpeOOBaHUsI K ToBapam, MOJJICKAIIIMM CaHH-
TapHO-3MHUIEMHOIOTHYECKOMY Haa3opy (koHTpouto)» ruasa lI, pasgen 14, yTs. Peme-
HueM KTC 3a Ne 299; TP TC 019/2011 Texuunueckuii periaameHT TaM0KEHHOr0 co103a
«O 0e30MacHOCTH CPEJICTB MHIMBUIYaIbHON 3alIUTHI», KOTOpbIe cocTaisiiorT 30 nb.
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Puc. 1. 3aBucumocTs ko duitnenTa SKpaHUPOBAHHKS OT YACTOTHIL.

[TonyueHHble KO3(D(UIMEHTH SKpAaHUPOBAHMS COIMOCTABJISINCH C BETHMUYUHON
30 nb. M3 pesynpTaToB BuaHO, yTo OOpaszer y10BIETBOPSET 3asBICHHBIM TPEOOBAHUAM
JUISL BCErO MCCJIEYEMOr0 4acTOTHOIO JMana3oHa U MUHMMAallbHOE 3HaueHue Kod(phu-
nuenTa sKkpanuposanus cocrasisger 30,56 nb nnsa gacrorer 10 MI'u. Jlns gactor 450
MI'n- 4 I'Tn, Obpasen obecneunBaet skpanupoanue IMIT Boie 40 1b, npuyem mak-
cUMalibHOe 3KpaHupoBaHue coctasuio 47,90 nb nis vacroter 3,5 [T,

Ha pucynxe | npeicraBieHa 3aBUCUMOCTb KO (QUIMEHTa YKPAHHUPOBAHHUS OT
4aCTOTHI.

B menoMm pesynbTaThl HCHBITAHWA 10 oleHKe KOo3()(PHUIMEHTa >KpaHHUpOBaHMS
CBUJIETEJICTBYIOT O JOCTATOYHO BbICOKOH 3 pekTuBHOcTH ObOpasiia Marepuana B 1ua-
naszone yactor 10-4000 MI 1.

IlpencraBnennsiii Ha skcneptusy OOpasen (Texuosnacr Axkycruk C B350) mo-
JKET OBITh HCIIOJIL30BaH KaK CTPOMTENIbHBIH Marepual Ul SKpaHHUpPOBAaHHUS HIIEKTPO-
MarHMTHBIX [I0JIEH paJinoyacTOTHOTO auanasoHa ot odopynoanus (cm. Tabuma Nel),
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3aK/II049eHue.

[IpyMeHeHne npeacTaBIeHHOTo Ha 3KCIEepPTH3y 00pasia pyJloHHOH 3BYKOU30JIH-
pyrowmeid u ruapousoupyromeil npokinaaku Texuosmact Axyctuxk C B350 (CTO
72746455-3.1.7-2014), npeanasHauyeHHOH Uil IPUMEHEHUs] B CTPOMTEILCTBE, JAEMOH-
CTpUpyeT BbICOKMe Ko uuuenTsl skpanuposanus (30,56 - 47,90 nb). Haubosbmas
CTeneHb YKpaHupoBaHus orMeudaercs: Ha yactote 3500 MI 1.

Takum 00pa3zom, UCTIBITAHMS SKpaHUpYIOWKMX cBoicTB TexHosnact Axkycruk C
B350 noxa3pIBarOT, 4TO 1O CBOMM 3KPAHUPYIOUIMM CBOMCTBAM OHH ITOJHOCTBLIO COOT-
BETCTBYIOT TpeOoBaHUsM «ENMHBIX CAaHUTAPHO-IMHAEMHOJOTHYECKHX W T'MTHEHHYe-
CKHMX TpeOOBaHMI K TOBapaM, NOJAIEkKAIIUM CAHUTAPHO-3MUAEMHOJOIHYECKOMY HAJ[30-
py (xonTpomo)» rnasa II, pazgen 14, yrB. Pemiennem KTC 3a Ne 299; TP TC 019/2011
Texnnueckuit pernament Tamoxkennoro coroza «O 6e30MaCHOCTH CPEJICTB WHIUBHULY-
AJIIbHOMN 3aIIUThIY.

TexHoanact Axkycruk C b350 moxeTr ObITh MCIIOIB30BaH B IENSX o0ecredeHus
3AIUTHI YEJIOBEKa OT HEOJIAronpusATHOIO BIMSHUS SIEKTPOMATHUTHBIX IOJICH paguo-
YaCTOTHOI'O JHANAa30Ha B KOHCTPYKIMSAX MEKYITAKHBIX IEPEKPBITHH U JIPYTHX CTPOU-
TeJILHLIX KOHCTPYKIIUSIX.

Taxxke matepuan Texnosnact Axyctuk C B350 moxer ObITh MCHOIB30BAH ISl
obecrieueHHs] CHMIKEHMSI YPOBHEW 3JIEKTPOMArHMTHBIX mojiei B auanazone 10-4000
MI'11 npu opranu3anyy KOJUIEKTUBHBIX CPeACTB 3auuThl. [{s obecnieuenus: cobrojie-
Hus Tpebosanuit IIJ1Y CaulluH 2.1.8/2.2.4.1190 - 03 "T'uruenudeckue TpeGoBaHUs K
pasMEeLleHHIO U JKCIIIyaTaluu CPeJICTB CYyXOMYTHOH moaBuxHOM paguocssisu” u CaH-
IIuH 2.2.4.1191 - 03 "DnekrpoMarHuTHbIE 10JIS B MPOM3BOJCTBEHHBIX YCIOBUAX" He-
00XoaMMa MHCTpyMEHTalbHas OlleHKa Y(QEeKTUBHOCTH SKpaHUPOBaHKs B MecTe pa3-
MEelIeHHS KOJIJIEKTUBHOM 3aIHUThI.

JKcnepThl:
Benyuiuii Hay4HbId COTPYIHUK

1.0.H., ipodeccop H.B.Py6uoBa

Benymuii Hay4HBIH COTPYJIHUK

K.0.H. C.1O.IlepoB




