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ustytsts Ad2A4H Al Yyl  Bis dzie dzdzls w2 s B dzdzf 2 dz A W
stcydds ¢Otey BO260O0O IIjH nidyddzls "d2- da Ohdg
NdgHt Mdzd 2 MIsOdgH Otcls™ dz Bt dzsdz d3t ot Y dzd2dz B O2¢G
OteG OYdZzZOdZZZH" ¢ Rl el edzt dz GN2 Yyl sty BsdigsE OB Odzk
B ts dzdzts .

AptlsE R EOIBE OO0kZOR Otcc O:

mihdagininfm det 9lst tey-6 @ Bdzs Aize dzE & [ dz O dzen2dz AW
BO2tcdzOdzlz z HADH?2 df udze dze E dzd 2 Islieh ddzc L O2d&zh g2 =~V
Stsdzse ISEREEBGEM®RYIdH EEtoydzEdzs R~ d2- BtsdzdBy el 2
OBO BBdz Ot kzdzcll2dz "YWL GEOOKOOM Rl i dz cOL GIZE
Af 1Lttt ydzd2de Blzy:

mitei o Aw] "wdOdzlscgl?2 tsteyddz HOR! | sdztsdz dzd 2
mrlHd?2 Y ~rvdOdzslso?2 styddz / Oy dzr dz BO2tcOdz/ HORA
szr 02 dz BREBOXsd dd2Isd2c6 dzt et nd26 "WLGEOOtd
B t5 dzdzts . 1{oltct nd2¢ ~WLGOOtdO~R L Sted dzG 516 !
h O0teH &ZOG OH dzd2yfmi dz § ©O2L nOH O)Y B fsdzdsts. ¢ dat
3t H1 L dzdzd 2 @ EGE n y s s 2 BO B O2 dzedzlxiz dzOY dzll &z B
nl el glst 2.

Ami st et dz iz y :

mi tel o -dAAd2fdz ~1 d3y L4+ Oy dz dz BO2tOdz HOR! dze dzE E ¢
sdkdz dzd?2Isd2c6¢ y, OyafdZue " &V e R tdbet ni ted Glst 2
sOdzB ©O2 tkk dzt olstci =7 h OOtH ZOE OISO Istsn d 8 dzrlas dzH
szdzH HOKLOOR OKLGEO "t @i 4L dINHd26 LO2d"en?2 0OscC
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U AOYoOteOeyd2dz yondzr ¢ kit BlkbktoklzdzOn

U MmEcOYyOOe OOt HEdHOY &zZOMOdz dze dzEE G OF kzdze Il 2 dz
dze ZEE ZEdz HEsStIe BO2 " R~rEZGOYyooae W dzOn ;

U CCtcOdgydzOrn BEEEZ RORBEOOXZOzIST dz ~rlzo yof "t ol G
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MOted dzyO0O ~rtsdzBtstsdy Istsdetsc -dgE mndzEdCE BN G @ Wzl Bleif 2 B
dze dze E dzd 2 11 dzt dzg 1 + dzd 2 Odze sted Is d3:

18t L EZteOc dg BOOL fMmlsOdzy, tcOHdB dzl 9alsten Il dzt
StsdegtsG ISEREEWEMR@ NIHIH Ritclcddzt nlitc ListcdlkzdzmOdz

ndzt &zg++ Jd2-
h O0tH &zOc GG Il 2

\ EZE Edzdzd 2 dz Il dgf dzgt + Rd2~R

/ /
Aefed2d LadR :_v}u;ootg/ r 0o lsOdsy

ZlsGr ¢ IBHBKABS22 dsA

ﬁ miltelst d3y
CrAY8BE ISSHStGR n
Y YC[GdZIIIIled%

- MLy qdzs Rd2R gkt
M{naodd;;démdé'z UE & Ndgt dzgd 4 llteaH N1
B h OOt H &zOG Oc || 2

CrAxCr AyBtS

1ERVYE St 261/ t
Lsnduyimtsds

< A 4

1 E GZE E dzdzd 2 dz BIIW‘

1 E 0z E dzdzd 2 d2~&
R O0BROOt Od2ls O

J Fiide hddpydaze L, bsEde? Q@R O
B fidddls Rg2n

ME dze EdzH EtlSER G2 BO2R Ote O
RLdBy1t 0O9lOR

nein?

Vte! HYyddzhOdz Mt e d?2 da

A OtecO
AldBY1 1 hOOtHEOEOE 12

C UsGlststsn >
18t LizwOedzEE dzdzd 2 dz 11 dzt dzG i 4 dzd 2 OckzE sted s B

t OHdts HOa OB ISO2 YORdJdze OO0dz Mot dzl sdz fstc dats t
Is1 o h d dzH dzd 2 Yyt BIz2 1 Mt E@Qtdz Hildazaze s 4 dig[IR2  Isc
MNS5548: 2015 MlsOdzH Otels©OM =~ Otey B tsdzdzts.
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14. KO0 d dzciPOais dzL 5dz HsdZe dsder Ryl i RO&Bed2dz dr
COHOOH' dz zdzfy BtedzgzzH' dz kzteh &ZOE O

[ 5 dzG =ZEMNS 5594:2015-1 OHdts HO9ISOBY sO2 YOr ddze OO0dz
NdzH LN Idzt A dze dze E dzd0?m s @ddm @i Dd@RciR B8 P@PdzL y -
OQolsOB d2dz L Ektco OMIs O ddzdzOr tOH ( 5-dzH ts drdsdfs Hadzd -
Nydzt cvvrdgf 2 HL L H AW LEOOtk Okt alsOEMORZISODI 1 O
dz'l CNI RP B O2 cdz@xtdalDig@R L E 8 dze 3y d2 dz klsczkzH OH 1l ©

| sdaiztlpl OH ®BEGHEGHEY BEZ2 1 dgt il MlsOdzH Otels k&
Yyooh dH MlsOdzH OtelsT @ h d dzgt ydzt n h O0ttH &zZOG Ols ©2
Lstcd dze stste HOOOR R O! yekdzhmoOdz MkzH Odze OOGE G Il 2 1

dtZHOdZc OOdzH R EEYZOOt | mu dB A+ dEOHORYSHE (d2 iRz [HAVE
HIldz, MOdzOdz H Il ¢ dgt dzls, BEdz WBEGHEGHEY BE2 MmMlsOd
skztsdz Edzr dz MisOdzH OtclszzH OH " d2 M1 dz[BR 11 dz h d dzy d dze

Aafed2dz AW dzOdzlsls ©2 ntsdzB stslsts2 MlsOdzH OtclszzH T
dzd2Isd2dz t enlidz 3t dzHd2 ¢ R OBECOOZOR WwWOHOZ ¥ d3.
tsdzH  Acud[? mzwrdzd 2 z Is ¢ ' = ts Kdzts cOsdisn dz' flls OdzH OfedstH ¢~
Btsdztse fitc iz iz dzy BO2 )1 1. nidz 1+ M AdsAshlz 2 - dzils O filste Qe
h  dzt ydzt 6 H{ dz ~EGYdY, d3E t6H E G H E ) dtemi dz BO2
Bt tcel yddzsdzl Nl Hd2dz S dzddzed S d2dz MikzH Odze OO, O0d3' s O
NHtec HIdz HiI1tc SkdzckzkztcdzOMOdz B O2HOG.

[1 dzrnd2 dz Bdztsdz EZdzlf StedzzzH EEted 2 dz2 tstcd@dz miltaudid
LIN2dzd?26 ROt OdzL Odz E-& domapgdeddz cizldipirde Alutyc Is s 5 ) s dz
rdz mzos H tOHdE MIdyi41 REGYdRrd2dz Rritel 1t BSlotsC
LOROH BO2tdzOMOdz d&ad 2 qOHIde figls N Aldefil HHA Ly "lldze O
dze dze E dze n dze dredeCd2dzd 2 @ kzmdze 11 2 BO2HM G -~ Odze On
h OOtcH &ZOG" dz HOGEE U ¢S 02 din iz dzaO @ de'j o dfdzg IOQP lEsEAO -
[ 1 dgH d 203(Cd Q-dzH { dzt ydedo dzn Iskteh d dzls, MzH Odze ©
1d21H LBtedlzdzhOd Odz- dzr ted@ H d dze daECEdTis z
SanPi 848-70-d2¢ 1970 -tsdigHC [BoRils O dzfy O dz. vz MmEOdzH O
mmrdzd 2 Elseér e Bdyuddz Htsdze d 580 0 pRiws  HBCZE [S20 d 02 fdz
1B 1 76N@ - 00 IktsclsssMsdz B O 880GGH OLDOR d B dzH s @
Btsdts SanPi N-78-¢l 8 2 Q lscifbelz O M O dz. ¢ dzt BOtd d&3sls B dy
L St d Iz dzfy Oddz mAngded 2 EZlsér &3 BO0@yda) H O lsOdy d2 dz Yy Ot
BO2~00t hddzt ydzt dz Istsglststsmts dz.

I 11
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Aminted 4+ dzt dz BE2 tSteyddz HOR! BOGO yYOH dz B dYY
BdBdzsed?2dz dze dze E dzdzd Qdzc @ dar@aiz 1 § K9 EHR ~sgmuv ¢ [ )
Auobklztcidd d8llfMi H BOGO YOHA d Bduyuddz Htsdzedde
dze dze E dze » Oz dzE E dzdzd 2 ¢ MEH ZOR Ot OYyzOdZz (1981,
Il dzH 1 fdzt diz" Mmyded 2 Else" ¢ Istsclststsy B O2MOdzls z 1€ e dzd
hddey dzd 7 kR OOdz" R E €lal ICdz+deals OR'OHjnegd 2 dz = 1l tod 1 dzt
qdzy dzt & ES2O0Ody OfMkzzHOEZ SO0dzymOdk ¢ sdidhhtt
ORRlIstcOdz R~ EGY I Ildzt 6 ydH dz’ sdd o ntsls" dz ded ? Is
dswWdLdSd2dz dezfigis flf ITls & Ot Bz zdzOc © B O2 MOdz. O
4 Fdz’ Bdtsdzse d2 dz dze dze E dzdzd 2 dz MzH Odze OO, d
Bdzco Mick dzOdzlsm dz e sdz dGZFOdzdzO2 zOG ydH dz OC OH J
4 09 d dz, 1 OdzL § o, [ 2d30dem € d 2, MBdzBH B9 , ¢ C iz o,
1 MU B dztwez dz [ Mls Odzrd® talls y thiztc Ols j e d2 dz2 H L dzg 1 ted dzc |
Pl jtedOdzEEZHT @G i) todetfistcfg 6 1 9 U, (2002, 2 (
Jedestecdjo (2013, 2016)0 Litle yYykottOdz -1 o dzt dzll
DdzEIEJ] H MIsOdRROGBydzkdzB sclss?2 ckztco Odz OMkzEH Oz B O

1.1 0cBHoahddz BIAd?2 tcOHdts HO9lSOMB sO2 Aar

dze ZEE dZEdZ nnufmet Hi e nn-?

2. mildz O3 tSthddz MEEzeOO BN M H1 Ade tc GHdo] 2 HzZO o

YoOyoOteeOdzls FAtstelsts?2 Btsdzse 2 dz dge dze E dze dz d = M4
K Iz ?
3.1 OHdB HO9IsOMBsWRTAZd 2 [ ZIl&SEIseas sE ¥ Mists?2 61 y
snndd?2c¢ ~iten!ldz Sz Yyss?2 ISBHBGRS2 S o1 ?
ArzcdzOOdz BERfM BdBdztse 2 dz dze dze E dzozll Il H :

1 sdzsecd?2dz dze dze E Oz H Iz dzO O dzr Bdzsdz H Iz dzOOdzr
BO2HOG. [ 2 dzO O dzr dze dze E dzE edz' dz'y Odylicd@c d Dd3' B @ dizG X +
i mmpbdzO ©dzO0M NnNnfmut e. | Ot EkIsOM "1l cdzty BO2
~l Mt e d& nllded?2 Itsdzets2dz tstcydddH Yo OGHHOG BE
steyd BH Isj B jeOlskzter dz EME dzls dzt d3t @@z’  +BEORO @
dze dze E dze dzH t© 9dsSINOf2OR Is | BB €O Isiz & lldBlcdgiE B s dzL tsh G I
HEz dzO O dz' Blzfp dze dze E dzdzd 2 dz " ko' H B J-tetizts cigf2dzkz E zf
wo OGHOY, ktels SkcOnO®dRELds tcgdeazist ¢ 2 Of kdisC
L H!1 G.

Jtetsmr dz { tcH ! d{8A0®OH 9 Gz ~stesdzH  tcOHJEZ HO9
HEZz zZOOHzfy dzE dzE E dzdzd 2 dz B sz B d2 dz sSOdZzOOr MEH O dz

=
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B O2 H(Bresman, 1968; Ivanov-Muromsky, 1977) . dzddststsdzr Od3' SOH H 1 4
~d2B 060 YOH dz' dz, tc OH d 5 -dz2'H O HIZQEDOD 2  BAzHy B
dze dze E dzdzd 2 dz NP ddzy yYyOdzOter ¢ M kzal. Ol¥HOKzolodo@ 21876,  ( |
1996; Adey, 1980; Chizhenkova, 1988, 2000, 2004; Lukyanova et al., 1996, 2010;
Grigoriev, 1998, 2015; Lukyanova, 1999, 2015; Belyaev and Grigoriev, 2007; Belyaev,

2015).

1 OtzIsOMm "4 tel gdzt 6 yYH dz' i fi@AzE tsldz O Sdg~? iz dz O tz& O G
sOdzd zykkz dzh©dz 100 @cOtelz?2 1 toH1 d3 N ddzy ddzet + dzd 2
ssrdsdzHsdZH G Otc EZIsOMdzOOdE yYPREE®RY ®BiEZM dEBQZE E
BdJd2dz mMdMmisj d3 W dze OOISO2 " ddzy yOdzOte 1L Il dzfnt dz
steyddsd 72 32010z ~dz HL Lt Iskteh ddzls ~d231 4. O@fgteh
szr©2dz fldzd?2 IsOK- flakzilze &zlzdz 2 &z 5, 10, 20 o3dd
GIl 2yt lseg1 Mt da.

PEl dzt ¢C OO 62 5dz0fdz’ 12209% MAsikdshrf dzls S d2 t & € «
Alltclst dz YOHdz dz E E toydze dzls d 2 102 day g dziHiztezO B d®@'dzd dz Iz
WEdCdgd EEtCYdzZE dzZsd2 6 MEHOdZMOdZ B O2HOG. ¢ dzt 3!
10 gl 1€/ Aidge Is + dzn YyoHodz sBHad?2 tc OHdf'ts H OB Is (
dze dze E dzdzd 2 dz Mz EA RO B L And Xz B O2 H OG .

Al @ dz sineh dde

Aarlsitc HEZdHOO ©GOHdt 409 IsAdBY HO2B SAiwE” dz s eoh
YdLrd<¢ mnuyddz L2 dzd Bdf 2 Hac 18 OO 2ldn o @diz L B )G EHESHS "
ZlsezEZHOH "l @NHIMd2de {telllldz d3@ dgH{ H L IlNdzt A |
YyoyteOcecd2dz L Otcydfigls @2 PR e dzOBOE 1§ @GR dzeOUizdz@ O diz ¢
sE9® ECGIS1 2 BO2Hd' ¢ ROt OdzL Odz BdH Btsmaer dg Islii o
dze dZEE dZEdzH N L NN dzt 7 R Otedlz ko Odzr dz B DditsEzds iy © d
Bz sHE@HAL 1| L d2t RnOtedkz kto Odz dek v [d&EZG {BGd jB IO ~BBCK
SsHBRrts?2 BkttoOdz NIIMEL HLIGE BBAEOY L HGLLIt kRt
sdeytsdzy IlLHYG.

I my dz ded 2 Ist H L tsto-delz dzfipigkddzE £ dzpzd 2 Az fMils OdzH Otels
dzstcd3” dz HOGEkEZ rRrOttdlz ko Odzr dz N dzgHfi dz HL L 6 s
Bsdzso Mtczz ZOGHMOdz BEGEEH 1 361 @ NlifMéglina badt
I G.

1 MY dz hddeydzt 7 ERO0Odz R"REBEd&BEtd2dz Odemndz'  f t6C
O2ckEzdzOd3y OOM -dor 1l fippget e EAdBZE Ef) dtcet Hd2G6 R Od3G OC
Lyt dzd?2 L OeaMmte'ddzc dzstiztgo Rlcsdzlh©Odz W o H Odz- B ©O2
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84). Cdzt fMlsOdzH Otels OH dzd 2 Is1 Hdz' MONGRF2 HE ldedHER3 BIMQY |
HOolsOBY d2dz YowOO&P2IO@El sohgsseHMsdz B 02 Odz

1984 tsdzH B OBS&ZOGHMOdzZ BOddIs Bdyed2¢e "Isint L
Mmia1-dzd 2 EZIsGrdz Hi1H AW OO 0D GEPENBEBHT d ke
L teMH! dzd?2 6 Ndat dzdt f1 H "dltcl gdzd GHL Y B O2 dzO.

Ko pdzr Odze dze E dzdzd 2 dz HOtOOGd2dz MIsOdzH Otels dz@ 19 ¢
dz BOISd&zZOGHMOdz BEGEEH {1 dzgt-fNfy 1B)BJORdRr @k G &2add dgH O
YOtOOdzH dzd2Ilsi H HOGOdz BEWHER Rl dzyi’he ORKO®IEG |
FOHEOZOGHOdz NNzt DH s BODE BOMRRIsOB e d?2 dz  dze
s ded 2 11dal dzegt 1 dzefi?2 Rlgf@az@ @tz [dMUY dzn fMizH Odze OO dzlz
COBRBEZOOM dz@ cOtcc OMOdae ezl Il Is £ t6 dztf Azelzt ezt dz - 2 G H
1 M A dztsdz dzd 2 Isddz dB IfffizizHe ! B iy &z Hisdza dtsdzr B OG
Nded?2 4 telllldz d3t dgH41 H dge dze E dzE = dge dze E dzdzd 2 ¢ Mz H
HOR! BOGO YOHD d Bdyuddz Htsdedtsdy YOyO@sAXAzIsT

11

1 Hdt L Il dzt dzt n Z H detdHta{detylso BLlysstllgll Hd 2 G B 5
ZzOB stcOlssted2dz O3 ISOH Hi L to ~d2Mi dz kth ddst
NH2dzHo 1 todzd dzd2 dz SteyddzH r~lldzed?2 BdjH nd2Mmidz Oy(d
BO2HOG. H4ZHOdZc OOdzz Z H deyd ddslz M ©O2 dz L OEBBOWE B

Ssdzytsslsts2etstste nd2cHMi dz BO2HOGE. Cdat ydodzt dz
BO2HM®ZOOt Sd2c¢HfMmidz 100 cOkkz2 &OEdMmits, HBSISEH
Blla MikzHOdzc O0Odz Oy &z zHv dz nlodzt GHY Rt 1 Mt E o
Bzf) Ymip Olslsj MisOlsyddzdzr dz Hi1 1 H SBdB3dMMstste h Odze Oc

N tg1 dzts dz ts 5 dz’ MdMmlsj 32 dz t©WOHJB -dzH O o dzeDdizp| B &zdia] ?
MisOdzH Otels™ dz -~ E G % d dz:

Sz dz ISt ldzH R~ EHE dZGE E dzls ~ tSed® tsidy ) cfiylidey {4 dE)
WdLdG hddzy yYyOdzOtc' ¢ Osvgr O dze Odlz? MEWE ddE E dzls
MlsOdzykzkzH B 5dzts dg, GOte bklsOmMdzzlzH . CHGl 1 td2c 5
NHiMmety BEZ?2 BbdZd ded2Isd2dz { telllldz 3t dzgH1 H MME tCE G
NLtiy BBdAZt- & d.

AMEHE@ZCGEEMdS nsdzBtstsdy BOOL MsOdaykizH:

1 00L MsOody@wdt®OOd@y BEZ2 Adr d teydzr YOn ddze
dzt G BlItel dzH!1 alllldz At M1 G 5 3. gl ldzd2dz > dadzinH
~nEHE &GEE IS ~mtsdzBBtsdzr Mmlidzyd+ st dzt 7, ~n EHE dZGE E
NH3adz BEgHB@R dzO. NIl ded?2 -dztc R I deg MLk o SH dze dze E 1
OfmMzEzHdzr dz SOdZOOt L OAdzh el 2 " EdHER -0z0 0 tdzae diz® & @ze
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Gl H1 G d& ~lldzed?2 Od HEOdz' dz Bllad?2 d IIj ‘DOIsOdz
Hinfmenunteininutim st Hdd?2 ~"ltd L ddt dz B2 tyddH Is
BOGO ISIGo| @ZfPdzc OOdz MBesdzL sdz { dzgjtecd2dz Ektels
IsO2 dzB Otc dzO G H O dzO. ¢ dzt ISE todzd 2 dz dze dze E Oz Al o3
OBRBOGHOE. UvkanO2dBOdZ, BOHEBHMGL BBYE "~ BN ©.

mihdzed?2 BdJ d2 dz-dZt &z odzeHdzE £ welgdzE € dgll 1l 1 HEE R H L dzH G @Y
I fMeNIlHL H L HEs! dzd2dz M Misj o, HOtcrn ZOO Istsclstsd
B 02 dzO.
Al Ot kIlsOfm:

] Ote kIO ~Ritiedzt eynd2dz nlzo'-dg" Isdedl diz 8¢ dge dy Odz
OR3" dz dri dzr riMed2e rOBLOR BtEMtsdz 61y HIG
dzOMmis ©2 A Il lid&t 4 H dzEwzE B dzH EtclsE Y B 02 dzO. ] Ote Lkl
OBRBCOOEZOIIsSG I 2 61 1 tds tc oyl nixjddzc @y O tdip O dzls NAIEXGH
L1 tgi gdzZt GHHL G bkydt HBEKG dz "Il dltH R tER ,» VEROIEE B 5
O2HBdzydzsGIsts? . Jeyddz yocils nOtcd dzy OO dpyjtfd2Bdis |
Bz d2 6 dzt d3t cHINldzt 7 dzr "lldz ORr dz s@o Iskar ¢
Zlsffr ¢ "WLGEOOtdzOdZIsen2eiite nils dn ~itelc-det y B
fME tcE ¢ dzE dze E dzHdzdRods GBRd A tBMHAzG 5% B 02 dz2O.

A K b pdz" dzeE dze E dze dz/ E IS E dzls :

1 OGO Isineh ddst ze demtg dze dz dz BIlmnd?2 dz O3 HcOd
Qo lsOcHMOOt BO260O0O Bddzt 1t . vlkr 02 dzB Odz:  mil dzd 2
FcOyad 3d@d dzzls BO290dz Ltsnddets 1Mt dz byt
EHEM@GEE WS rtdzBtssEe WARBOtt dite =NECOOWdgEOE
L gl gdzZt HiI G Gi Mt dz MEHOZEGOO B O d&ZO.

Auapder dze dzEE dzgd 2 EZdzdsOOf " ORBEd2dz dr { tefH !l dzH &
Bsdztsdz Isininded?2 12dz O3 d dzdzOem® O + 3.1 Il Ihg 2 dgudagfp dzbias
Il dzt dzg 4 1 dzdH? dedlze W &z OOIO2 BEGEWMGHHIMisOdzH OB ks E
AWL GO0t ¢ BBzt MtezzdzOR OH "Rkeo! Sl dad?2 R OdzH dzOc
G1lHGEGd2G6 =~ Otclzlzdzy B 02 dzO. DEWEEW n~nl1 dBi1d MsoOod
ElsckzkzH" ¢ Btdiseo MteczzdzOR OH IsjrddCd2dz dzer yE#E dz B
dze dze E dzHl dzUIAd Qs d Iz Ztco Odz, 1 Mol &z OM IsOH H1 4 fo
NdegHt Mdzt ~4 4 ) GOHAZO ~rlldz ISEtCEdZ-Isdd? L Odz IseE dze o
NL1 7 hOOttH&ZOGCOISO2 BO2dZO G641 Midz I1d ¥ .

1994 s dmbeH) ¢ Ot z1s ©Mmde nltcl gdzt G YyH! H L st
Btsdztso sz z dzyy GNZ18ERMA4.0E-94 1L il dz Onk2dz MisOdzH Ots
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NI fmaiR Adyr Oehddz Lkzkzter dZz LE9"EEWGEGHER Isllah dd
1800fdi2ylz HOolsOByzH' dz 7 P98 HGEEMO Gl sk kg o
B dzzlsOOM 8 FEEOYOOdH O dc d&zOR BdsEYyEN?2 ¢1f

[ OO0  dz SanPi N20.31. §/t20HM.t4 . HOP| Iz 2z zO 7 B
BOQtocdzk z &zOR, Oh de dzOROH IsOoadr L tlilld ORk2d h O
03 n EHE dzG E E dzls dofitsides 58 @2 ¢ HEnaidzO = Ohde dzOr OH

=

OOttH ZOGEO) L1ttt e MISOdzH OtglskzzH 2003 tsdzH B Szt ©
Ll Gzt G YH ! H L 26 AmgelipfRdz Ay ¢ 1°0R00 o @39 Asls / lifipiddp 4
BO2HOG.

1 O0L MlsOdzykzkzHr dz "V L GO0OdzOdytsdey Izk ezO0€ Y Is 5Ol
OBRBEOOEZOA NdzH! Mdzd 2 -Eetsteiss 1 9 RNCKBIAR P )Isdsc Is 5 ts ) dz
Ltgl gdzt +t dzgd?2 RrVYWLGOOW'™ & E tb O dzedkRId Istktigfsly &zO- G 11 2 ¢4 4
Else" ¢ ERdER btdkttsntsd fMizH Odze OO dzr ltc HI dzG Il I H
HLi 41 H dzZEEtey OOtH &ZzZOG OG Il 2 G4 nNL Mt d BO2HOG.
(1l ddzsctcOHtse BO [ 2dzOdzmC d 2, 1974, 1975; z OdzH
dzO tc , 1983, 1985; ] ddzsctcOH tSPpO HBRD | d@iAalzj dBSiAd) O H1. 9
[dzsdz ded 2 st H mmsdzd( X dzi® dzfzE M Usdz AP L ¢ OOter dz kZlse O
Nqddzd2dz skteh EEtGYBZEGHERGIN2 A"l oitltc BO2Mde ¢ |
MsOdzH OGIs" 6 LE9~Ed 1 MU Btsdzisdz Isniidad?2 BIltcd dzH !
BO2MOdzelEj H | dzt 106 df§mngdzd)25 ZIsc O Bsdztsds sl dz !
Hi dzed?2 dzd2Isi{ H dzgOOH L OR dg@ 20 cEOtkz?2 tsttsdzH 11 d
LtemMH! dzlst 2 BIMIH BEWGHER" MISOdzH Otcls -tz IsLGEOe @ as)dze 5 d
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{1] Precoutionory recommendotion. [2] Sensitive oreos. K

[3] Maximum threshold per ontennce. [4] Maximum per operator & per antennoe system.
[5] For oll antenncs token together. [6] Periodical & short stoy arecs.
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mihdzgd?2 ykrOdz {tcrnlsi dz Bsdzsn IsOternddzr 112dz Oy dc
A o pdz’ dze dze E dzdzd 2 ¢ Il dgt dzt "1 H yYdc dzt s ez ,c OO L
BIMd2dzdzK a f 4L di3yddzls nd2 - Ote O, IsnindH IsQodeHOR
2003 tsdzH Bttt MmMckzizOcGHMOdz MisOdzH OtelsT ¢ h EZkH C
1 Odz' yj 9, t EBytsoa © d&Ot Ot kIlsOMmder nl tcl ¢dzt
stsclsstsn IsOOOc Q& c yd Mzt dz B O2 HOG . dlzHOdzc OO dz
GSM 900 BO 1800 [J1 Yy HOoalsOdBIkEH H1 L trn Iskthd
YyoOcédldz nzcOYO0O02 40 ntdsédQuisdtki dh &dzs Odz
ststsytsn Iskztehddzsr e ~"d2y1+1. (tBzemMsaO® BO 1 Odzyj o
JEd BNnn2ddn@? dz Hizter dz O didzldiE ez dIOE te "OPOAzIsv @zl
lsOMmdz -dzk v pdze dze E dzH 30 B dzkzls™ dz Iskzteh E tels Il 1l dzf dzc
Bsdzsdz L Il tonm mMkH OMmder Ists G Is s dzy ts ts dzH 3L HL GHL A1l 2
(ukzostese dzOte, 2002) .

vl H Ikztwh gdzls 5dp 0 &BCYGQsy/ dijdgz  dzv ¢ ss10 2E teAsde dzd 2+
Odg! SH" dz HOtn dZOOdz' BO2HOMkZ EEtcydzEGHMEdZ ISORZOO
d2ceHMmi d&z MkH Odze OO dz O fryielrdiz H 5 @2 dzGs. 5 - ¢ i Y OHRGEO O
00 &3S IPlayOfgdy’ dz dz" ¢ lsls @2 Kwuy dz! H OHcdiz@Q@ dz'O O ) d fd
O2Hdzr ¢ + BEL G 61y NLin Bdsdylsts?2 6413 HI G
974, 1975; zOdzHOEZO BO I JdtscGtcOH SO , 1982, Z (
O 10d3j deSts, 1986; IddesctwOHISe dzOte, 1999; ).
2003 Ghdnsoda OclsOH 0O bk dzeé2Wdy dlyyifepdagds®z r € 5

MOdzOdz Hi ohlllidy, GOt s mdetded 2y Ep@HaEO M@0 WIS .
sselsstsMisdz B O2dzO ( Rus 8 baaRiN 2918/2.2.411490-03). 12D

Histsh  dzOfdz Al dgil oy, Ny qdtet d3mt dz + d3t G ls4 2 Yyl HY H
LEORZE®BI 26 Odzr EZHOO SHOBPIiMED.AH.O8/NISD.O2. 4.1 Il alql
sdpydztsdz Is1 d3H! €@z n dg L lI21s

1L dzrnd2dd?2 LRt dH LOGo Ot MEHOEZEOO, J&f tdd
MzHOdZc OO L1l @ MzZHOdzc OOdzzlzH " dz 1t HII GEEIl Il HC
dze dze E dzdzd 2 dz MisOdzH Otcls ' iz Bits'dzs B Ftz& 2 dzO OO 1 & dgO IO dz
3t dzmd2dz L Il tor dzd 2 Iskztch didnsd ceisted Wtoed CAPRs o @200 5)
YOHd dz HOolsO®BY d2dz BsSH Lz dpOH-1dikfy ROy @8Bdzdz ks
HOO SO IsO2c OOt EEtYdZE GHE ) BO2 MOdz. s zteh d dzls C
MctetsdzL sdz yoOoyoOtwweOdzlsr ¢ Oh e dzOMOdz B O 3t dzm d 2 dz
H t5 dts dfr Etclsls ©2 n Otc! yYlkzlzdzy Ikdz' 4 dize dze€ lakzdzd 1R SH  IsAs
~nOdB3ed2dz dr {1 dzjteed hddeei 4 n deERYEdH Iskzwh ddis

= W O1 11
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144 fm 1001y rGtedH, Is1 gh Edzyecls dJd&f zdz ipd 2
Oh de dzOMOde AYyPHAz dz dzv 6 ls dgdse D2M.0WA 6 udgHIdrFG O O«
dze dze E dzH EtclsE R InjH Bsdzsdz 24 yoecd2dz Iskzteh

dze dzE E dzE dzH B O2 fdz" HOWLOO CcifMidz 2 btsndBdzH dzZsste
Bt dzrnd2dz LIltcrnd26 O de dzOMOdz BEGEEH Iskzteh dqdzls =~
Ats2h ybedldz Htslsste 30 dBddzkzls IsklsOd3H, BE dz2 yov
EHted2dz Hislstste Llltcrnded?2 yYysrnddzisr ¢ "1 d@3ydrs L OBOO
Blzff dze dze e dz2d?2 AW dzOdzlsr ¢ O d dzdzz z dzfp©Odz B ©O2 H OG .

Ringerr-d2dz " d2Hdzdt + to L Il teYtsE qeastEd Maz yzEBOdz ¢4y 1L
Uil ldzt 4 G OH dz0 EHEEGHMEd L lltcn dzd? L H L md2c
h OQdzezkzter ¢ (LlItr LtsefmsatsH r~lltec ! i dadzdze tzd ) dzizd
ts dzG ts ) sOMtcOdze 1l 2 Hndts BRtEk &doHEzdvy ~d2c6¢
1 dzp1 oy Miclz Risdeds IsSetedzd?2 dz Hsmdtse YyoyoOwe Oy Isk
s OMtcOdzlsc 12 HESR dsdz 12 dzy dpic dapalz ™ Ezlz ds'lzre:h 24 vy
ysnddzls HERZHMOWOWZ HAM@" Jtcy B O2MOdz BO 1 datl nlze C
BO2HOdz ddztet 1 ¢l 2 B O2 dzO. is E Wze eVt Y DH dzettatistidgdnis it
BL{ dgHI N H1 1 L OGo Ot mnZeOYOOdzH Lliten Blltel dz L 56 Mt
[ BHE&Y ydzOGcHMOdz HESA dtsdz Il 3 Hzig ez dz§ @z Bt &5 tzy ) 5 &
BL dgHl 1 HJ2dz yYtsmddzls dz seytsds BlzkztemOdz ded 2 Isdzt 6
Lllter LtseMtsy BE2 bt Ld2@ilssdistsde @ ORIBA@E H MO
dze dze E dze dz  dz BsHEZdY yd-2 6 H'OpdREIEEEQdisdS 5  o3d c
~nzGOYOOIKO2 EtlsSE dzlsd 2 dz oz dze E dzH O ffdsdiD G HIIfi Ciirtg, dzt
dzed2Ils LllterndaffRdzB8BzH Ao ' H Lllterdzgd?2 yYssnddzls 6yt
LlIltedseciMmtsdz BO2HOdEZ O)ydedzOcHMOdz B O2 dzO.

CdzHli 1 p " OO~ OH BsHEZdZY ydzOcHMOdz HEtsA dtsdz 2
N2 dzyd &Zhe?2 yekz dzOr OH it HL GHL all 2y ddzll 1 MEGE G
NLunndHte BO2dO. R23t {1 @Bt HLLdzl dz HOBY 2 dzO~R
tcOH d s OO YyOyOtec OMOdz Htsdze d tsdz Bk & dsHEC
Au [d22 BO2cAudff Btk ddzlnl Bddztced?2dz MEtE G dzE dze E
BO2.dz0f OB tifg® B e dzlOdz MkzH Odze OO dzgz zH T dz vy y Glge deElEC
driloldz yer Odz esdzsn dz¢ -~ OtOGCGHOY B O2 dZO.

RBBY to dasdsf ted dzls G1 Hi G dg fn © dzO 52 dz Odzr dz n
dodzsed2dz nkzo' H R teddals ¢4 Hi G dz@ hddat L 12 dz
1 dzB1 dz StedcOdedL d3 IsSEtcenr HjH1I L1 Odzn R OtmOdz, it
BO2HOG.
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1l dzsecd?2 dz 1 dzt Il Loz G M & ffHR dzll disEidfg dzidze dzH B dtsdzsG6
setcMdze EfMEE 1 Adzt {1 H O HicOdzr dzmr OO EEte EEt YOG
BO2)Y Bbdisn ISOORBOEEOd ¢ 1 tH! @Blst H MEHOEMNOd BC
rdgh i1 dzBl dzz v ORdOd 1 2dz HiHctc dr2edg 5 dzdf @ dzlz ISe62zdz Is Iz
HO9 lsOMY Is O&S S-H@H dzf dz dz¥ G s -da'll 7 dER dzef@udpeze O Iskzteh
nd2 My s Odzc ©OOdzr lite HIdzgel 1 ] -~ OtcOR OH:

A EdzOOdz BEfy dzE dzE E dzdzd 2 dz Islioh ddzv B H Hzkzv ydz

nlztey dze ZEEZH EtGISER d2 BdBdZEEd2dz  d3GL G NI

A 1ldsdizséd2dz Blln dz suah dzdBdzisd TR jlzslh Pisdz kztco (

Aapder BsHEZdY yd2dz dzée mn ye dz B O2 H dzOOf n ORRBOOTGH
A[BHERY y&ZzOEHMOdz Hisndisdetstsy nnfmta Awyp dg s
stsfp ddzin dr BdBdzsecd2dz dze dze e L Il dzH! G.
A[BHEZERZY y&zZOcHMOdz BOGCO YOHM dz OHdBE H G2 80 d3>

MEWGEG d&E ZEEG B2 BGSW®ESHBG.

Nnidad 2 ts1 ¢yt GOte kIO ~"iticgdzZt HL G "Nl aHII
MeH OdZzMOdz Sdzsdz fMEH ZOOYH'T dz Isz o bHEZ@&OA BzAGXHNAE . -2
Btsdzlmsdz BOGO Mkztekzkzdzd2dz ~llIlaHINIHLH EZHOGDGR Iz
mdg®Sd Al d dzdyj?2 MmMzteekbkd H Sd2%, 2014 fsdzH
BO2HOGE (Jtcdcectste! jo BO mtstefmj o O, 2014 ©dg) . C
OhdedzOHOGE cetsdz BlIldzG1 1 fl COHBBO 0Ot EkZlsOMme 2,
BIl dzt & BO2ckzzez2 @ MUz dze ¢ @ dzt ~ dz! L2t 2. Ml
EEtoydze diisdd@ydz Is+ dsH G Il Il Hd 2 dz yBE2Y= | sidzts qJdizitsifsicdz B
Mt st dzL 1 2, WdLddzsed2dz 1L ldzt dzsiinnn, 3L Htsl
sinehddz, Bdjd2dz jteEdzemr d2 BO2H dz hudfigleydd. dzg + + L !

Crded?2 6 Yddzd2dz "R OYOOdzH HOWLOOR WEkd€ yd tsda
HIldz) OXdedzOG H MOda.

A CHOKGEOOdH tstemtsdz ( 39. 7 %)

A dvbkteebkbkzdzr , i1ttt O ddzd&zOr YOHO Ot BEERZttMOdz

A u02dz HEZter &z Odzn OOtedzr dz IssElso stelsts?2 BO2H Oz

14. 3%, dzO 8 dkdsPde6)dz
A uvddOdzsdS MOdzORr 2dz Mk dzteDOz( 4Micd Dy fdzOdz 1l B iy
nZGOYOO dB B &M} ruBdzMetsdzr dz -~ OtcdSB.SMWtco Odz" 6

A UEMEEIL 2 "1 dl GHHI G NEd2C6 Wdzd O400% 1 dzt 7, ML

JEd MOWAdZ MEkzHOdkZEOOE @Mt 6()s GdD to jls@ M deOtcts1 &
AlllaHININHd2dz sSOdzgddz 3t HL Rl 2dz Btsdzsdz L Odz 1l 2 dzd
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Afteydz” BOGCO Isl-dg dqdglsdzR E detqgz dz@ "l Hd2dz IsOdz] «
N2dzd2dz REGYJddzH MEtGGEEt dzE dze E dzdze 0 G 1 Y HIl ¢d
FtcHyd dzihO©dz H Il dzc 1 -dg Idzel @ HdzeAd® Rddz  fiftllSicRtHy d 2 dz2 B t
BORBHEHATL tclllldz d3t dzgHt{ H ME GG E E tc dge dze E dzy BisdzL tsh
Zdzdz0O0f "l NGaHIUNHd2d Wited Odz Btsdzsdz Bqduyued2dz rC
dzt 3t gy dzn Nl rHd2dz Miktod pkz dgf Acdz ¢ O dizg flaizls © 11 L 11 11 dzfn
B 02 dzO. Rrni dzn bBrdtdzHtSdZH {1 HGL 1 6 YOHO Ote" dz E E |
BO2MOdz Bsdzcoy biselsostelsts? kZlseckkzuw dz@2 "1 od2dz =

[ OOOR r"llydds L2d&INHL 1M "OOROH GOt EkIlsOMm
Pydite B sdzL sh g2 +temHi dz B3O EdzZHEtE BO2dz2O G141 Y HI

A mMinond2dz sOteh d dz L H, L dz EZHEKG HOM kL
Is s dzg@ ts 2 dz nlodgy 1 BOG O, ~lllaHd2dz G Oo dzr dz
Ew dzH OOIs0O2c 00t "llllaHd2dz bdkzets2d yYyad&d dzaO!
Bsdzsd3y dg@ dzOMOdzH ~litct cyHd2dzm1 {1 i " ORBOOG I 2

A minond2de ygraded?2 Blltcnlilldz &3O" LEEMdEDR BEGE.!
szdz G@EBOHdZIsOtrnd "lltclst dzi L O2 Btecddzs BO2HOG

A MIinaoHnd2dz Bdj dzOMOdzH AdaHte 4 dgt yHig L L dfis cddd2i 1B ORuH O

A Ml Hd?2 delzls Okl dze dzE E dzH 4 5L L ¢ B O2 H OC .

A minaHnnHd?2dz IsOder d dzetalze EABHT EZH OO HO®GOO E tol
MEtced kZttoOdz "kztocd BBlsdzOGHOR dBBOGOH dzOdz E dzH E to

At OHIs HO9olsOMBYIsO2 Aur dz sOdzd dz 3t H1 Rl 2
dze dze E dzyy B tSdzL Sh Gl 2.

A pdzEEcERArnHI Il H CHEDE O IsQMEzZOOMOO Oh de¢ &zOH O¢
Yyooh dH Od3' HtcOdzr dzmn OO Iskzteh dH IltcG 1 dzy dzll Il dzt ¢
YOrddzc OO0dz Mstesdzt sdz YyOyteOcIs EtclSE n nlzc
Alltel GYyHd2dzgrni 1 i "nORBOOGIN2 dr BO2- B Bdzds.

Imy dz Ndz dsdp EzdzZOcy YyOyteOc OOM dh O dgef ® O tz@ T 2 ez

Bz2c OOt (RNCNIRP, 2008) cOte bklsOff o4ttt gdzt HL
L 361 GINIH d MOdzO~ 82 MEzdkzO0ty, Odzn OOt Oz BRIt
YOHO9 Otc BkEttOR, yYytytetdiklsets? Btodzn, ds2teeBRHIL C
L1 teB®dzdzts. [ Edz BAEjW dBgOrmIstead 2 dz W 2 dzC yd sdzOdz2 fyd !
nztcd BBIszOGHOROOM NIHML dz 6Oy dze dzEE ~REGHh tgE dzls(
HLi1y BO2dO.

vlzR 02 dzB@e& d das nOo HOtG, fn ts d2fr8 & dz' iz fighfd GestcH Qixgf,? d
E toydzsbtisQ dzOMOdzn jAdf'2yWe jRaguddz (st 2dz kR OOdz

m
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GzlsteOdzr dz M dzH te s d3) Bisdztsdz IsOtcr d dz 3l H ol dzd 2 dz
ISE todzll 1 HG d dgtet n

JEd Iskff BO26EZEZdzdZOcO0Of Ot dREEMc: @" ddBdAEO M O
dze dze E dzgH E tolsE Y , Ll lhdz o3t dzHt H det G 6 i H{ @&zdziz ydz
1ad2dz sOdzOOM vy M MEztlsOrRkzkzd ~fko!' H Odmr OOtcOdz |
IS4 dgH 4 g dzt 34 L . Uizl degzzidoiz,E dek b [E olSE R L tofH 1 d&z  dz
EdzH OO0 r"Riticdt Midz ~"llllanHd2dz L tlllldz d3t dzH! H z
Odzrn OOCOB1 A1 1 o L EOA&EMEdDd BO2 d&O.

{41t HEtHMOd 6 =~ Otce OdzL Odg, AllNaHNIIHd2GE E
nl gl glst 2 G1y L4y BO260O0O BEGEEH &ErYyedz BO
st Hdzd 2 G " d3t eG4 Y dzd 2 dz  Qlsjiddz  Isidcduit I6 =41 ddyyl 4l ifndzH
h OOtcH &ZOG @ISl Q2z ~t tGHY dBls1 H NLYyL 4. [EdE L Hdd2 Ist
sdzydzscls dzd?2 yfmi dz MisOdzH OtclszkzH" ¢ BB dztse Mtckz z dZOR
HIl gdzl dzlsli 1 Hd 2 dz Il der20fy et dasfcere R0 6 HML dz di3ts dats ¢
Bodzdets (JtedeBstc! jo BO mtstemMg® 0] tQOGKY) | 8@ O( 4 Y It
sdzH Sadn?Pei nL Eoah EEteMEd Yyster dz ¢ Odzy -8B@ig dzH B s itkts 20
AllllaHINIIHLH GO0t EZIOMd ritcl ed 1 6@ AVWLEOOWEZORT

J dzsdz Bk dzmr dz MilsOdzH Otels, LEOE BINIIHd2CE BB
L Oteyd d3

DAdzZEIEJ H AdBFmmided? Elscr ¢ btselttn htsd zdhn' d i
CENELEC Liti¢ BO2ckzEd&Zd&ZzOckzEH, BeE dz st Hdzt L
Il dzH 4+ frydzd 2 mlodgy 4 dzad 2 ¢ tsdzd M, BO2G6kEdzdzOGckzE
BO2GkEdzdzOczkHT dz Mis OdzH Oteds dB tsizizts gOMge HsEORO K & If dBH L=
Csts Od3 IsH OH nlztey Rl dzBdl tod 2 dz dze dze & eézgdiz 2 oz 1l
N2 dzydzt dzt + 6 HEZEZOOdZ dge &zEE dZEdz L NN Ndzt WD Mz iy to
szrO2dzc AH JIMct Yy BEZ2 HO9lsOdy ltdzdidm rdad@tc ¢ROVdEL GO0 t
Elseclzizptsdiso Mtczzdzlh©Odz B O2 H OG . (I CNI RP R00f,tcH Oc
CENELEC EN 50166-2.2000)

ddzdo OO0 MlsOdzH Otecls BOWddils BdUEed2dze "kzea' H O0O5 Lk
Ftc! HyddzOdz IssHBter 82 d&zZlftsdz BtsMe ™ dz sl 9 h d dzHO OlfndzH ¢
BEMOH L Otcd i3 dz ddindzfiz’Hdz os@s6 22 dzdzOc zEzH'T dz B sdztso Mt
Bodzso Miczz dzOeHMOdz B O2 H dztizB @k ugO Qider o 1 tz? dAyudyt dzt
stecOdgdL d©gH R ktey "t dzBL tcd2dz dze dze E Il L Il Il dzfipdat ¢+ M
BsfMcer dz slieh dzd?2¢c IstsH tston i5 20 tdz GBo@RHEADE .2 0(0r € [ 1
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[Edz 1 (dQAM cOtteOMOdz it odzt dzH " | CNI RP-dzsNORC Iz Iz d
dzd 2 Elsc O dz Bsecddzs rlkcOyooOds Yytsyhse EtlSE
NdzH!1 Mdzt &z BB Mz ZOGHMOAZ BEGEEH EZtls nlzcC
NdgH{ Mdzt L ¢112 BBdEs" Gy Ist BHL cdzt Mt dz BO2HO

Imy dz L tocH! BlsHd2dz -F zo ‘fiHs Oz P s, BOted d3ls B d1
A2 HiIML Hd2c1 Lt dzt 6 EHOOGEdR2dz ysydtse, nlztoy
O Zdzls©2 G111 HLIGIs1 2 MOROdZ dzt GHLI 7 BBAEEBIsE2 -1
Is bt dzd 2 dz dztbdzbbtbdzdzbbb 6 O H dz@ ylOCHhgis Q delds@H P ez talis  RAl
da’ BOGO IsQabdipHddbs CjH " Cdzd?2 B dJ H Hohhtd tgtzkbdzE
~nOtcdlkz kZtco OdAz&EHH GCMIPHGL 1 t6 Etols "zeOyOOdz  dzhbc
&3t dZHi H WO YH OO GCdz { BEL 6 BBAdY CdzH! A, ntsy dd
O3 HtcddzE 1 & BOW G, L Odz Isthdzhbo Is Mmibtc ¢ Hbtbte  dzHbdzHbHbe
¢GiHGed2¢ szteh ddzlsEkznr dz2 Cts HCdz -+ 8zl dzintcw Lcd3ls B @
MEzHOdzZc OOdZOOM ~ OOR OH Ektols ~-Hz6 Oy @ @RO dztizHdz b iy dzHk
dz! BO2dzc O tsteh ddz @iz 1O g2z csdds. 1o [ Cdeu IBsQ@dzlz &z ¢
BOtd &3y OOIO2 O ddazdzOHOE "t d3t 4+ d hindyy ddzy+ 4.

[ EdZC HiGL 1 1o h CCdgy dzt dzlst 2 nOdzH OR E2 Yy CdzH { Mdz
BO2ckkzdazdzOczkH MIsOdzH Otcls BBt MickEzZZORHOO O (d
GL1 )Y Ist d3H1 gdzt 314,
r¢fi1 Bodzsdz Bdzsdz kZdzmr dz Mis OdzH Ol B dz@ Giezls o MiE iz &z dgi®
MOdzOdz B tSH Bz

A [dztsdz Zdzm' dz Rlitet L dzgH "l et ddzt GHI R MIsOdzH Otsls

K o pdz BOGO Isteohda +fy 1uft H Iz dzO O dz' B zMm
tched?2dz SOdzOOtern tdztsdz + eH! BlsHd2dz MizH Odze OC
EHd2¢ rlltemi dac pfP&@a2, 1968; Atcj?2 dzeOte, 197!
RO OdgfsbtcOBBMEd2, 1977).

AtOHds HO9SORRSOROK@ Isioh dzd?2 ktels Sk OYOOC
seEtcdzd?2dz Bdtsdzscd2dz MEtEG dge dze E dzdzd 2 6 1l Il M
K o pdzr dr YOHZOOM NIl Mmt- toh Haz@EEdd?E E GzE 'da] dP ¢ 1z A
StsHtsStenr B2 dzZltsdz Btsdztsoy ke dze dze E d&zE d&z  dz Ztcls
~nd2Mi dz MEHOdZE OO BHEE rlltlst dz BO2RGN2. (|
2006 ; dHJ 2, 200 2; [ OteC ts9 , 2006 tsdz 1 J dz
2015).

A midz Ods'tedzll z OREkZ2dz MlsOdzH Otcls™ ¢ B Sz odgtclz iz
EtclsE dzisd 2 dz sBEZJRIE RO OdRLE@ALH IZOGE OISO . Ml
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BO~BEHATI Mol dz L terlst dz MdMIsj BN Hd2dze 12dz Oy
Bkz?2¢G, ~nlldz Od3r dz Qzk'dzE E Il BIO2 § @IOIE - 10cd2iPER d
LOO9 Oz bssytsa nitei @glst 2. (Jtedetste! jo, 1997

A 2003 JtqdeHpy B sdzltsdz tsdzsdz Zdzinr dz Mj di3d dzOtels s dzi
Od3r dz tOHdT H Qo Is-@etiy Isd2e? dze £ dzp EtclsE R BiSH(
ssrndtetsncll?2 BO2dO. [dtsd i d mMisOdH Okls' ¢
dZE R YE@R HOZH IktsndtokzkzdzOr hddpyydzt 7 ER OOdz I
hnndyyddzit dz. ({tedetste! jo dzOte, 2003b) .

A [dztsdz kdzinr dz MisOdzH Otels™ dz " 111 d3y dzt dzd26¢ 2008
Ctollndz [-{ydeiznd2dz Ndgl dzc1 1 0 M1 HL 9als Bdzsd [
eG4 dzy dzll I dzfp4 dz2008).y e c tstc’ j 9,

AtOHdis HOolsOMHs OzE fize F dzdzd 2 dz EEt EEte  dgE A1
MisOdzH Otels, EHdteH OBy d2 ¢ nltenldz Ohde dzOY |<
StsHBtcr 82 IISO2 dzB Ot tSHBKSE rlltlst d&z 6Ot OOG I 2

Al141ceHMmidz Nt HNdzH Alted L G261 16N GHU A ifls OHizHLC
CGOHZO LOtyd dz rnzoa' H LENINIL22 tktd sdtsdz
A & pdz" mmydzd 2 lsekzkzn B d?2 Btsdzitsdz. tsdzg d Iy -eizd vdz
MisOdeH Otcls OH 1 0 detZS s ®EHEHBOH JONE RsRl o h ddz dz 1 Il
HORddz dn Blz¥ Iz2 BI@NNO O3Syl dgw/jfigds dzOte 201 7) .
FzHOBR dzzlsOcE H1 oafmet tolst 2 "Il dz-d®@d3 udiai ¢ nisiicidod
drlsi RGH 1 O2tcOdH On (1 § &2)Hs ~d iGn tvHzdz | CNI RP B
COtce OMOdz IsEzr02dz HOolsOM®RY 2 dz L A en@fgdedzH OH
AVLE@OWWIse" e 10 HORddz BRzEZtkzlzdzy -+ G faazOH O
YoyoOtc Odzls" dz detsteds kZlsckzkzH' dz flsOdzH Otels ¢ 1 1 d

[ medz { tgH!L dBlIst H L dat Allll dzZER YEdZ BO2HM 6 R OtE O

Ltelllldz Ornkz2dz lldzH Mt dz " O Ode H 8z t6 © dis-lIIsER 2qizH - dDId2R, dzORE;
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510

470

Spectrum Analyzer Dala s
ddish-tv_1 (2018-06-21 2:27-34 PM)

. A ;
J/WN\"LN _\j \ /!" - ’ \--\ e " N
et b e Wi AN e AR, AP O A AN Pt AN N o WS o N e
14050 000000  14100.000000 14150.000000 14200000000 14250 000000 14300000000 14350 000000 14400 000000 14450000000
A Center Freq: 14 250 000 000 GHz Span: 500000 000 MHZ

338t LEZB@®Eyt cd2dz 14000 [y Odalsjdeder "1 3y dazlsd 2
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Spectrum Analyzer Data R
ddsh-tv_1_#1 (2018-06-21 2:28.39 PM)
70
67.0
570
atno ?

3.0 |- Y -
v | ' v -y \
270 B T s e e T LWLV WLV L A L e, T L Y W W ) b

14050000000 14100000000  14150.000000 14200000000  14250.000000  14300.000000  14350.000000 14400000000 14450000000
A: Center Freq: 14 250 000 000 GHz Span: 500 000 000 M-z

330t Lbw@cEylcd2dz 13000 |y Odalsj dgdzr 24 By dzls 2 dz

Spectrum Analyzer Data .
ddish-tv_1_#4 (2018-06-21 2 32:04 PM)
7.0
87.0

57.0

0 ¥ 7
. L T WY SR SRR T Ry I T TR ey s DU e S O e S I & e

dBuV 14050.000000 14100.000000 14150000000 14200000000 14250000000 14300000000 14350000000 14400000000 14450 000000
A: Center Freq: 14 250 000 000 GHz Span’ 500 000 000 MHZ

340t L #®cEyli cd2dz 14000f y Odzlsj dedzr 54 dgyy d dzls d 2 dz

Spectrum Analyzer Data
aash-v_2_#2 (2018-06-21 2.42:00 PM) * ’

7o
67.0

570

aro F 3 3
I AL A A AU A et NI AN\t A NPT P Bt g BN Nr r MAI NS Ll PO pirs bl gt Ut AP

aBu 13730000000 13760 000000 13760 000000 13820 000000 13850 000000 13880 000000 13910 000000 13540 000000 13970 000000
A Center Freq 13 850 000 000 GHz Span. 300 000 D00 MHZ

341t LEzGB®BEYyti ed2dz 13000f 1y Odzsjdadzr Rt1 a3 ddzlsd? dz
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Spectrum Analyzer Data s
admsh-Iv_1_#5 (2018-06-21 2°33:10 PM)
70
67.0

57.0

ro 3
34 Fl
AR I A AR A R i At St o AP AN s I A B S e NS AN o P\t AP NN NP i T\l N TN B\ P eI

dBuV 14050 000000 14100 000000 14150 000000 14200 000000 14250 000000 14300 000000 14350 DO0000 14400 000000 14450 000000
A Center Freq 14 250 000 000 GHz Span 500 000 000 MHZ

342t LEGB®BEYt ed2dz 14000f 1y Odzlsjdader Rt a3y ddzlsd? dz

Spectrum Analyzer Dala Somct
ddish-tv_1_#6 (2018-06-21 2 35 59 PM) .

o 5 2
A T A AP s b A PP e A g e piirepm AP A A Joimg A0t g A JATI IS it el P TN oo

Doy 000000 14100000000 14150000000 14200000000 14250000000 14300000000 14350000000 14400000000 14450 000000

v 14050
A: Center Freq: 14 250 000 000 GHz Span: 500 000 000 MHZ

343t LE®®EYi cd2dz 13000f jy Odzlsj dedzr 54 dgyy q dzls g 2 dz

Spectrum Analyzer Data
adsh-iv_2 #2 (2018-06-21 2 4200 PM) ’

67.0
570
470

3

aro 2
e e e T i aad e Y S S P N S I RS D Ao

210

17.0

a8 13730000000 13760000000 13790 000000 13820000000 13850000000 13880 000000 13910000000 13940 000000 13970 000000
A Center Freq 13 850 000 000 GHz Span: 300 000 000 Mz

344tc LEzB®BEYti ed2dz 14000f 1y Odzsjdadzr Rt1 a3 ddzlsd? dz
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70
LI
570
aTo
o
aT0
170

T0

3.0

-13.0
dBuv

Spectrum Andyzst Dalta 5
aasn-v_2 (2018-06-21 2:39.49 PM)
2 3
e A o T s 2k A e P I PR FAPL S el
13730000000 13760000000 13790 000000 13820 000000 13850000000 13880000000 13910000000 13940 000000 13970 000000
A Center Freq 13 850 000 000 GHz Span 300 000 000 M

345t L EB®YL cd2dz 13000f 4y Odzsj dzdz

D dsy  dzls g 2 dz

L]

570

o

210

170

7.0

Spectrum Analyzer Data
ddish-iv_2_#1 (2018-06-21 2.40.57 PM)

3
2 3
NSRS A SR TV P SN SRR - S W SRR AT LT VR W Y

13730000000  13760.000000 13790000000 13820000000 13850000000 13880000000 13910000000 13940 000000
A Center Freq: 13 850 000 000 GHz

346 L EBB®EYl cd2dz 14000f 4y Odzlsj dadz

TR BN TR PR PR |

13970 000000
Span 300 000 000 M-

nl d3y ddzisd 2 dz

dBuv

Data
Spectrum Analyser
aaish-tv_1_#7 (2018-06-21 23811 PM)
2
LR E PN N AR 1 PP S WS RS S S PR Sy S SRR S LS. S PR SRS R
14050 000000 14100000000 14150 000000 14200000000 14250 000000 14300000000 14350 000000 14400000000 14450 000000
A: Center Freq: 14.250 000 000 GHz Span: 500 000 000 MHz

3476 L Ez8®Beyt e d2dz 13000f 1y Odzlsj deds’

ndod3y ddzlsd 2 dz
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7o

670

510

410

o

210

1m0

3 "
PPN Y YR A SRR VS SN SN AT W SR e an SRR o

Spectrum Analyzer Dala
ANV 2 86 (2018.06-21 2 46 48 PM)

2

13730000000 13760000000 13790.000000 13820000000 13850000000 13820000000 13910.000000 13940000000
A: Center Freq: 13.850 000 000 GHz

3.48-t¢

Lz8®eyt e d2dz 14000f 4y Odzlsj dads’

et A NIt mp Ar P A |

13970000000
Span: 300.000 000 MMz

ndod3y ddzlsd 2 dz
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38t nll MdedasSly dzdz” YyOyYyOtee Odzlsr dz Bl Md2dz =

{t OHd B HO9 s Od3y 3000 330000 [ 1y

mi &3y ddzisd2dz yi @ 1 2 3 4 5 6 7 8
mi &3y ddzsd2dz = Od3( 39.29 | 4355 | 50.16 | 3345 | 32.24 31.64 | 33.96 31.68
ElscO [ 1/ ] 43.62 33.04 | 29.71 30.15 | 30.25 30.52 30.98 35.11

80.37 | 98.75 | 131.0 | 58.26 | 54.12 | 52.12 | 60.05 | 62.15
99.07 | 56.84 | 4596 | 47.33 | 47.64 | 48,50 | 49.97 | 64.18

Y OH dz’datecls {11 Is/ o

MNS 5594:2015 mM1B & Iz | 30001 30000 -df2da] 6 OHdt5 HOD OB ISsO2 HBR
nWL GO0t dz Isu §h 19,63/fG1.079

AMNS 5594:2015 - { OHdBs HO8 SO IsO?2 YyoOrnddzc OO0Odz MmMtste
L lndd « dze dze E dzd 2 @O IsEOidsHI CRrisz Gidrle |8 @ Mz~ Bty didg tsteh
BO2r 6ttyd@00d0FERWw HOolOBR d2dz yYyoOtOOd Y OH dzr
ZIsG "HAz dzH O dzO nzeg OyOOdzH n Ot OdzL Odz  BvSLOEEO to
mi 3 d dzls d 2 dzll UzdsBEGBOHEzO (s te y dz' Y O HA digy{ 2Y cAsO datz'd 2
dze dze EARJR2 G OOt dz BsS@ B AztzO M

8.1 OvVdzctsdz HIlHte & dfdrtsBizH -~ d2 M1 dz =41 d3y d dzls

1 OV dzesdz HIMG cetfREASBH B OL2&woz®F 2 dzAlBH JtcH dzOG '™ dz
BOttcddze © H!1 1t MkztocddkzEzdMOdz Niitct dz "nsdzBtstsdzr B (
15 yi1 el "1 BFdE&lgI nAHIgR ¢! st Mdzt + iy dzt 9alstell Il dzt ¢y
BIIfMd2 dz Oslyste ssteydzr 6 yYi el nidyddsiinud2e nd?2

3.4946L Z6OE olstoll Il dzt ¢y Odzls | dzdziBBEOHE dp LEBE S BSeyd 54 by d dl
Mebtd &OcHMOd B O2H O nd2Mi dz B OGN

‘.;;x», .. srﬁfr’ 7
am?rl rieldmeter
Fieldmeter*

20
20 200 Vi

600

351t L bk®Ochj Cltste Odzlsj dzdzr 352t L #BcMj Clststs Odzls j dzdz
oodgy  dztidd B G k2 Iz 1 01 a3y d dzizdsdedz b v
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smart
Fieldmeter

V/m 2? . 200

2/ ‘600

3534 L WI@E M) C st Odls] dadz
Al a3y  dziZf B G Z iz H

smart
Fieldmeter

20 200
v/m
y 600
2+ | Y

35466 LEE@ESE Syd' ¢ibdrkddsied tp@&st sydy & izdpddsd?

3.9tc nll Mdedaslg dzdzr YyOyYyOteOdzlsr dz Bl fMmMd2dz ~

{f OHd B HO9 s Od3 700 2400 [y

mi gy dazlsd2dz yi 1 2 3 4 5 6 7 8 9

Mmi By ddzlsd2dz = @

d2 klkco [1/ & 10.68 | 12.05 | 16.19 | 11.04 | 10.81 | 7.66 | 12.99 7.68 9.69

Y OHdz" dz dzv é]ls [| 0.3 0.38 0.69 0.32 0.3 0.15 | 0.44 0.15 0.24

MNS 5594:2015
MMBEZS Z RWLEO| 70012100 -ddz t@O@OdsO®RY s02 HEA D Jalk
snehddz ] I/ o

310t f Il Mqztsdslste tsteyder R &gy ddlsd

tOHdts HOelOdY [ [ {Yy] 700 feqy00 [ 4y

Mmi 3y ddzZisd2dz Yyt @ 1 2 3 4 5 6
Mmi &3y ddzlsd2dz 2Ok d2dz| 237 2.62 1.33 1.61 2.89 1.61
YOHdG dz2 dzvélls [ 1 Is/ &3 0.014 0.018 | 0.004 | 0.006 | 0.022 | 0.006

MNS 5594:2015
MMBEZEEZ SWLEOOt" dz Is
[ 1] &

70012100 -dAgOHdB HOOIsOBY ISO2 H
35110 s/ B

AMNS 5594:2015 - { OHdts HO9ISOBYIsO?2 Yyorddzce 0O0Odz Mmiste
L idzt 7 dzge dze E dzd 2 OdsiOdizn 103cdis sl 1819, didi2 <2l fdzt 6 Isd 2 dz
dzd 2 Isdrzda * H B ez@dzlsc 1l 2 =2t AR FAI2TR O H O9 IsO Q@A dz
YOH I dz dgv Gls' dz W 2 deyas cfyzls z I5cQ@ Y G Il 2 yi ldzcdlsicdd @
HL {1 AGGHAZO Btsdzsdz HEslststc tstoyds YOHM dz dzvcls dz
AW L GO0 dz Isll 8 OzOM B OGO
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9.1 OWdzL ltlemr HIlMotoGSAedetS2AH ~d2 ML dz 4t dgy d dzls

1 OWdzL Il ter H KAl tcEt@ s d2H6 i BAQAEAEOGE Bl & 5 dztc B DD tc dzf
Hil1 ol te HILt Mkl jgatnzdmdda 1 tct dz 3 Gl tzw dzt dzd 2
fjCltste Odzlsj dzdz' YOYOtEOdzlst dz B Il ifd M tzdRy 6 s SE Is
PR100s 19 . 5 q2dg d&2 ©dzOc , 0755 1q3ydg ydecadzt dzlst 2
Oh d e zOMmOdz

[Edz sEZRO2dz HOoalsOMY d2 dz Y @ tFAABAPH D iy dz'dzdy IStz e |
Mestg213qQ W30FPdg 71 HODE Rt lste! REll2 BBd Rl
FeOYyOOe 6 dBdzls BO2R 00K LOOMOd BO2dRO. n
HIl Gdzt dzlsliHHIst 2 ~O! yekzdzihOdz B tsdzdats.

Mmi 3y ddzlst 1 o cOtcm@oll mdzt dg ll BASH S YOH dz'sdz  depsdslu
L dzt o,

<

11

(3.3)

356t LEzwmOd ddls Sq2Mmlid BO2h & &z L EEOE

3574 LEGBDE. Yyl cqd2dz Rt By ddzls358t LEBOE. Yyl cd2d ni &y ddls

. .
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35066 LEBOE. Yyl ¢qd2dz R dgy qkzB60te L EBBE. ylcddz oL dsy g dzls

10! ‘ '

[ - X

36l LE@Eds Yyl cd22dz Rl dgy B2 LEwlAEts vyl cd2d R dgy g dzls

I . .

363t LbL@3ldt ylicd2dz nt a3y ddBlSsts L ZGSAEE vyl cddz K4 dy g dzk

311t Rlfdsd ey ddzZsd2 dz BO2teh oz Bisdztsdz R4

Y OH &' &z " @
1 1

- f"c?ggzdzfg Vst Oc| DIGEGE ’I‘Z"B?gdlej 2 ydk Eqo 9

u stesdz, HI 6B

1 84.9 19.11

2 . 85 19.16
gJ CISlists 106°56'29.11"E | 47°54'13.96"N

3 838 18.62

4 82.9 18.22

1 85.3 19.29

2 73 14.13
g Cls2sts 106°56'29.17"E | 47°54'13.33"N

3 81.9 17.79

4 83.4 18.44

1 84 18.71

2 . 85.2 19.25
4jCI3ste | 106°56'28.25'E | 47°54'13.28"N

3 78.5 16.34

4 85.2 19.25

1 85.5 19.39

2 83.8 18.62
g Clsdsts 106°56'28.13"E | 47°54'13.98"N

3 84 18.71

4 83.4 18.44

Mmi a3y ddzisd2dz kIseOOMm 11 BMNS 5594:2015 B {OQ Hedf tf dzH O 9 Is O d3>
YOrddzc O0dz MbtetsdzL sdz Stetsdzc d2dz - Il dzH L nol dzt -
Mls OdzH Otets " Rigl MBdzt Glsd2dz AW dzOdzlsls ©2 tstgy dydiad 2 7 IHBIE Iz
-3000 -q2idaj H O Is OUQ g @ @alz nllez)? & & ©d3dze dze E dzd 2
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Isnehdzt + i HESBSGRzZEZAGEH BIORUD2 dz O dzf dz B OZA wdw d 2 Hac
O zdzcg 1 2dz Isil 9 h ddz Ciids1QEDGEXEIS] 2 1 his@+ + ¢ 112 B O dzO

1OmOarzdz HII I tote dR Hac b s dzH - 2 diEd) ff daiz

MOtzz dz H Il Il teie d R tztc s, - 8 s dzts dzH U [(B{OERB-EZO B O 2 tc dz'
Hi19lte Hi1lte Mzkted ZOcHMOdz 3 MmMjSltstc Odzlsj dzdzOC
dz0o ydz© ydcedzt dzH "t By JdzsninHd2¢ "d23 G2yl lsci
9 HOortel dz Hi Lt Hd&BWZEH R AT B cN2yltlsct M1 da

365t LEZzmOdy ddzls - d2 Mt dz 366t LEzt®BeMmjClstste Odzls | dada’
BO2teh dzr dz L EtcO@ a1 a3y d dzldzds2cd®

3676 LEz@B®GEMjClsste Odalsj dzdzr 368t L ZB®BG M| COEstg dzdz
ol od3y d dzidzds2eoR n 1 3y d dzldzds2cdd

360t LEB@E] dzdzr cdz dOo ydy 370t LEZBOEOo Rl dz HILH RSC
Uded e g2t dz 54 sy d dzls oy d dzls

3126 R Il ) deOG I dz¢ O O dz dp tstictstsizizasq 2 dz  dzE dze £ dzBzdf @3z tzls o b

3ij Clstste Odals dedzr R4 ¥y d dzls
¢ dzls j dedzr MMj € Istste 4jCltste 4] Chtste 4] Cltste
G dzls j dzdz” EdzHE t6 [ m] 2 3 3
mi d3y ddzls ~d2Mmi dz Odzls j deder E 2 2 2
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