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1 BBEAEHWVE

11 HacToswan MeToAMKa MOBEPKM PacrnpOCTPaHAETCA Ha aHTEHHY KOHWYECKYH AUMOSb-
Hyt0 npeum3noHHyto PCD 3100 (ganee - aHTeHHY), 1 yCTaHaBNMBaeT NopsAoK M 06bEM ee nepBuY-
HOW 1 NePUOAMNYECKON NOBEPOK.

1.2 'HTepBan mexay noeepkamu - 1rog.

2 OlNEPALVKN MOBEPKW

2.1 Mpu npoBefeHN NOBEPKU A0/MKHbI BbLLIOHATLCA OMNepaLn, YKasaHHble B Tabnuue 1

Tabnuua 1

MpoBeaeHve onepaLmm npu

HanmeHoBaHuWe onepauuu Homep nyHkTa NepBUYHOI MEproanHec
MeTOANKM KoM
rnoBepke
rnoBepke
1 BHeLLHWIA ocMoTp 6.1 +
2 Onpo6oBaHue 6.2 + +
3 OnpefeneHvie METPONOTMYECKUX XapaKTe-
PUCTUK 6.3
3.1 OnpegeneHne AmanasoHa paboymx uac- 6.3.1 +
TOT, 3HaYeHUs KoapuumeHTa KannmbpoBKM
aHTeHH B [uanasoHe paboymx 4acToT, [o-
MycKaeMolr NOrpentLuocTv  KoadguumeHTa
Ka/IMbpoBKM
3.2 OnpegeneHne KoagguumeHTa CTosYel 6.3.2 + +

BOJIHbI NO Harpsa>XeHN
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Tabnuue 2.
Tabnuua 2

Homep
nyHKTa
METOAMKM

6.3.1

6.3.2

[MpumeyaHua:

3 CPEAOCTBA NOBEPKW/

|_|pl/l nposeaeHN NOBEPKN AO0/MKHbI NMPUMEHATLCA CPEeAcTBa MOBEPKU, YKa3aHHbIE E

HanmeHoBaHwue 1 Tun (YCn0BHOE 0603HaYeHKEe) OCHOBHOMO W/ BCMIOMOraTe/lbHO-
ro cpefcrea nosepkn. O603HaYeHe HOPMATMBHOIO JOKYMEHTa, PernaMeHTu-
PYHOLLEro TEXHUYeCKMe TpeboBaHus, 1 (M) METPOOTNYECKME N OCHOBHbIE TeX-
HWYECKME XapaKTepUCTUKIM CPefCTBa NOBEPKU
Pabounii aTa/lOH HanpsXXeHHOCTW 3/1EKTPOMAarHUTHOIO MoJis B AManasoHe 4acToT
ot 300 Ny 4o 1000 MIN'y KOCW H3MI «[MaHupoBKa-OM>» (AnanasoH 4acToT Yyc-
TAHOBKM 3/1EKTPUYECKOr0o Mona AMMoNbHbIMW aHTeHHamy oT 30 go 1000 MIw,
npegesbl 4ONYyCKaeMoin OTHOCUTE/IbHOIN MOrPeLLUHOCTM BOCMPOU3BEAEHUS eANHNLbI

HanpsKeHHOCTU £ 6 %)

Nameputens KCBH 1 ocnabneHnii P2-132 (guanasoH yactot ot 0,01 go 8,3 I'fu,
Anana3oH namepeHnin KCBH ot 1,03 go 5,0, npeaenbl 4onycKaeMol OTHOCUTE b-
HOI norpeLuHocTn namepeHnii KCBH + 25 %)

1 Mpwn npoBeAeHMN NOBEPKM LOMYCKAETCSH MPUMEHSATL ApYrve CPeacTsa U3MepeHui, yYa0BIeTBo-
PSAIOLLME NO TOYHOCTU U AManasoHy U3MepeHuii TpeboBaHNAM HaCTOSLLEN METOAMKM

2 Vcnonb3yemble cpeactsa MoBepKu [O/MKHbI ObITb MOBEPEHbI B COOTBETCTBMM C TPeOOBAHMAMM
npukasa MuHnpomTopra Poccun Ne 1815 ot 02 utona 2015 r. n uMmeTb AeCTBYIOLLEe CBUAE-
TEe/IbCTBO O NMOBEPKe (3HaK MoBepKn).
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4 TPEBOBAHUNA BE3OIMNACHOCTI

Mpn npoBeAeHUM NOBEPKM [OMKHbI ObITb CO6GMOAEHbI TPe6OBaHMA 6Ge30MacHOCTY,

npeaycMOTPeHHble «lpaBuiaMin TEXHUYECKOW aKcnyaTaLmy 3N1eKTPOyCTaHOBOK NOTpe6uTeneit».



«MpaBUlaMn TEXHMKX GE30MacHOCTV MPU 3KCM/yaTaluun 3M1eKTPOYyCTaHOBOK MOTPeGuTenei», a
TaKKE M3MOXKEHHbIE B TEXHWYECKON [OKYMEHTALMWU aHTEHH, B TEXHWYECKOW [OKYMEHTauun Ha
NPUMeHsiEMble NPV NOBEPKE paboumne 3TaloHbI U BCOMOraTe/lbHoe 060pY/j0BaHueE.

5 YCNOBUNA MOBEPKUN N TNMOAIMOTOBKA K HEW

5.1 Mpw NpoBefieHNN NOBEPKMN A0MKHbI 6bITb COG/MIOAEHbI CNeAyHOLLE YCOBYUS:

- TemnepaTypa OKPY>KAKLLETO BO3AYXA, C...ooiueiiiiiiiieiiie et 20+ 5;
- OTHOCUTE/IbHAA BIAXKHOCTD BO3AYXA, Y0 .vviiiiieeiiiiieiiiiieiiiieessite e siee st e et snae e Ao 80;
- aTMOCHEPHOE AABMEHMNE, MM PT. CT.iiuvieiiieeirieiireesieesireesseesareesseessseessesssseesseessneessesns 0T 626 fo 795;
- HAMPSKEHNE MINTAHUS, B ..o ot 215 fo 225;
L - (03 1 1 - T I PR PTR 0T 49,5 no 50,5.

5.2 Mepep npoBefeHNEM MOBEPKM HEOOXOAMMO BbLUONHUTL CleaytoLime noAroToBUTESb-
Hble paboTbl:

- BbLUEpPXKaTb aHTEHHY B YC/I0BUAX, YKa3aHHbIX B N. 5.1, B Te4eHMe He MeHee 2 u;

- BbLUO/IHMTbL OMEpaLn, OrOBOPEHHbIE B TEXHUYECKON AOKYMEHTALMMN Ha aHTEHHY MO eé
MOArOTOBKe K U3MEPEHMAM;

- BbLUO/IHMTbL OrepaLymmn, OroBOPeHHbIE B TEXHUYECKOW [OKYMEHTaLUMUM Ha NPUMeEHsSEMble
cpeacTaa MoBepKM Mo X MOArOTOBKE K M3MEPEHVUSIM;

- OCYLLeCTBUTb MpeaBapuTe/ibHbIA MPOrpeB CPefAcTB U3MepPeHWU ANA YCTaHOBMEHUS KX
paboyero pexxuma.

6 MPOBEAEHWME MOBEPKW
61 BHELLUHWIA OCMOTp

6.1.1 Mpwn BHELLUHEM OCMOTPE YCTaHOBUTL COOTBETCTBME aHTEHHbI TPEGOBAHMAM TeXHNYe-
CKOIi joKyMeHTauum. Mpu BHeLHeM OCMOTpe y6eamnTbCs B;

- OTCYTCTBUM MEXaHNYECKUX NMOBPEXAEHNIA;

- UUCTOTE Pasbema;

- LIENIOCTHOCTM NaKOKPACOUYHbK MOKPbITUIA N YETKOCTN MapKUPOBKM.

MpoBepUTb KOMMNEKTHOCTb aHTEHHbI B COOTBETCTBUM C TEXHUUECKON JOKYMEHTALNEN.

6.1.2 Pe3ynbTaTbl MOBEPKM CUMTaTb MONOXMTENbHBIMMW, €CNM aHTEHHa Y0BNETBOPSET
BbMMenepeyncneHHbIM TpeboBaHUAM, KOMMIEKTHOCTb MOMHas. B MpoTMBHOM cny4yae aHTeHHa
AanbHelilLieit noBepke He NOABePraeTcsl, 6PaKyeTcs U HarnpaBnseTcs B PEMOHT.

6.2 OnpoboBaHue

6.2.1 Mpoun3ssecTn onpoboBaHMe PaboTbl aHTEHHbI [/15 OLEHKM €€ NCNPaBHOCTW.

Mpn onpo6oBaHWUN NPOBEPUTL BO3MOXHOCTb COOPKM, YCTAHOBKU M MOAK/IHOYEHUS aHTEH-
Hbl K aHa/IM3aTopy crnekTpa (M3MepUTEIbHOMY MPUEMHUKY).

6.2.2 Pe3ynbTaTbl ONPO60BaHNSA CUMTaTb MOMOXUTENbHBIMK, ecnn 0becrnevynBaeTcs BO3-
MOXHOCTb COOPKM, YCTaHOBKM U NOAK/IHOYEHUA aHTEHHbI K aHa/IM3aTopy cnekTpa (M3mepuTenbHO-
MY NPUEMHUKY). B NpoT1BHOM C/yyae aHTeHHa Aa/lbHeLLel NOBEPKe He nofBepraeTcs, bpakyeTtcs
N HanpaB/NSeTCA B PEMOHT.

6.3 OnpeaeneHe METPOSIONMYECKNX XapaKTepPUCTUK

6.3.1. OnpegeneHne ananasoHa paboumx 4acToT, 3HaYeHUA KO3I(MLMEHTA KaIMOPOBKM aH-
TEeHH B Auana3oHe paboymx 4acToT, AONyCKaeMon NOrpentwocT Ko3hpuumeHTa KalmbposKu

6.3.1.1 OnpefeneHne ananasoHa paboumx 4acToT, 3HAUYEHUS KOIPPULIMEHTA KaSIMOPOBKU
AnanasoHe paboumx 4acToT U NpeaenoB A0MYCKaeMoW MOFPELUHOCTU KO3(guLmMeHTa KaimbpoBKu



aHTEHH MPOBECTW C MOMOLLbI paboyero 3taioHa efuHULbI HaNPSHXKEHHOCTU 3/1EKTPOMArHUTHOrO
nona B gmanasoHe yactot ot 300 'y go 1000 MI'y KOCW H3MI «lNaHnpoBka-3M» (yCTaHOBKM
3/1IEKTPUYECKOT0 MOSIA C AUNOMNBbHLIMU aHTeHHaMN Y3 /).

6.3.1.2 OnpegeneHne KoshuumeHTa KasMObpoBKN aHTEHHbI MPOBECTU C MOMOLLbH YCTe
HOBKW 3/1IEKTPMYECKOro Nons ¢ AUNONbHbIMK aHTeHHamn Y3/, Ha yactoTax 30, 50, 100, 200, 300,
400, 500, 600, 700, 800,1000 MI'L, MeTO4OM 3aMeLLEHNS.

MpoBecT NOArOTOBKY K paboTe Bcex Npubopos, Bxoaswmx B coctas ML n CUNL, B co-
OTBETCTBMM C «YCTAHOBKA 3/IEKTPUYECKOro Mosis C AUNOMbHbIMK aHTeHHamn Y3[l. TexHuueekoe
onuncaHve 1 MHCTPYKLUMA NO 3KCMJyaTauum». Y CTaHOBKa rotoBa vepes 60 MUHYT Moc/e BKIKOYEHWS
BCEX NPUOOPOB (Npr N3MEPEHNAX B PYHHOM pexxumMe BTTY He BKOYaThb).

YCTaHOBUTL M3y4aTesib OMKOHUYeCKMin B1 1 aHTeHHY 6MKOHMYeCKYt0 ABL B NOMoXeHue,
COOTBETCTBYIOLLEE FOPU3OHTA/IbHON NONApu3aummn. BeiCcOTy h LeHTpa aHTeHH W PacCTOSAHUE MEeXY
HuMK D onpeaenuTb 13 ycnosuii (1):

]'I:I'I——’\, D=n-j/2, (1)

roe X- ANuHa BOJHbI,

n- 1,2,3,..., L4enoe yuicno.

Ha vactotax 30, 50, 100, 200 MI'4 ucnonb3oBatb reHepatop 4-151* B COBOKYMHOCTM C
ycunutenem MotHocTtn ot 30 fo 300 MITu. Ha yactotax 300,400, 500, 600 MI'L, ncnonb3oBars re-
Hepatop M4-159*. Ha vactotax 700, 800, 1000 MI'y ucnonb3oBaTb reHepatop 4-160*. Bbixodbl
reHepaTopoB NOAKMIYMTL K BXoAaM 6110ka kKomMyTauum bK4. Beixog 6n10ka kommyTauun bK4 nog-
KMHOUNTb K M3yydaTento bukoHmdeckomy MB1.

YCTaHOBUTL Ha reHepatope vactoty 30 ML,

MeHssa Hanps)XeHWe Ha BbIXOJe reHepatopa, YeTaHOBUTb OPMEHTUPOBOYHOE 3HaYeHue Ha-
MPSXKEHHOCTU 3/1IEKTPUYECKOr0 MosA B MeCTe pacrnonioxkeHns AbLl. Hanps»KeHHOCTb 3/1eKTPUYECKO-
ro nona E B mB/m B mecTe pacnonoxeHus ABl onpefenntb no opmyne (2):

(2)

roe K - rpafyvpoBOYHbIA KOI(W(ULMEHT aHTEHHbI 61MKOHUYeckoin AbLl, Om/m, NpuBeaéH B
Tabn. 3n 4;

P - MoLLHOCTb, MKBT;

Rm- paboyee conpoTumsieHMe TEPMUCTOPHOrO mocta. Om (150 Om).

‘abnmua 3
F, MIy, 50 100 200 300
K, Om/m <1000 0,327 0,276 0511 1,10
‘abnuua 4
F, Ml 300 400 500 600 700 800 1000

K, Om/m <1000 0,774 0,97 132 167 331 487 4,94

Mof feiicTBUEM 3NIEKTPUYECKOrO NOMSA B aHTeHHe GUKOHWYECKOW BO3DY)XKAAeTCs NepemMeH-
HOe HanpshKeHue, KOTOPOe NOCTYMaeT Ha BXO[ FO/IOBKN TepMUCTOPHOM M5-88*. MolHOCTb P, BblI-
[leNSiEMYH0 B rO/IOBKE TEPMUCTOPHOM M5-88*, n3ameputb N3MepuTeNemM MOLHOCTU M3-22A%*.

OTKNUNTL BbIXOA 6/10Ka KOMMyTauum BK4, 3ameHUTb aHTeHHY ABl Ha WCNbITbIBAEMYHO
aHTeHHy PCD3100. AHTEHH>' YCTaHOBUTb Ha [AM3MIEKTPUYECKOM LUTATUBE Ha COrMacoBaHHOM Nons-
pusaunn. Bobixog aHTeHHbl PCD 3100 nogkntounTb K BXofy BonbTMeTpa B3-59* cToilkv namepu-
TeNbHO-MH(opMaumoHHo CUINL, ncnonb3ys BbICOKOYACTOTHbIA NPOBGHMK M3 COCTaBa BOIbTMETPA
B3-59* n 50-OMHyt0 Harpysky.



3mepuTb ypoBeHb CUrHana Ha Bbixofe aHTeHHbl PCD 3100.
KoaththmumeHT KanmopoBkun aHTeHHbl PCD 3100 Ha (DMKCMPOBAHHOW 4acToTe paccumTaTb
no chopmyne (3).

" ©)

roe K- KoagguumeHT KanmbpoBKM aHTeHHbl PCD 3100, M*;

E - Hanps»KeHHOCTb 3/IEKTPUYECKOrO Mofis, paccunTaHHas no gopmyne (2), B/wm;

W - YpOBeHb CUrHana Ha BbIxofe aHTeHHbl PCD 3100, M3MepeHHbIn BoNbTMETpOM B3-59*.
B.

MpoBecT nepecyeT KoahmumeHTa Kannmbposku K B norapmdmmueckme efnmHuupbl (ob/m)
no gopmyne (4):

K = 20-IgK. 4
AHaIOrMYHO ONpPeaennTb KosP@ULMEHT KannbpoBkn aHTeHHbI PCD 3100 Ha vactoTax 50,
100,200, 300, 400, 500, 600, 700, 800,1000 MIu.
MorpewwHoCcTb KoahuLmeHTa KanmopoBky 5%, b, paccuntaTs no gopmyne (5);

6v=20'1g(1+ 1,1- ) ©)

rge 61 - OTHOCWUTeNbHas MOrPeLHOCTb BOCMPOM3BEAEHUS eAMHULLbI HANPSHKEHHOCTU 3/1eK-
Tpuyeckoro nond Y34, 5i= 0,06;

62 - MOrpeLLIHOCTb N3MepPeHn BoMbT.MeTpa B3-59*, 62 = 0,04;

53 - MOrpeLIHOCTb YCTAHOBKM YPOBHS BbIXOAHOIO CUrHana yCcTaHOBKM reHepatopa M4-151*
(F4-159*, r4-160%*). 5, = 0,001 (0.01) COOTBETCTBEHHO;

64 - nNOrpellHOCTb OnpefeneHnss rpagyvmpoBOYHOIO  Ko3ghmumeHTa aHTeHHbl ABL.
&4 =0Ch

6.3.1.3 Pe3ynbTaTbl MOBEPKN CUMTATb YAOBMETBOPUTE/IbHBL.MW, €CAM [AMana3oH paboymnx
4acTOT aHTeHHbI cocTaBnseT oT 30 4o 1000 MIU, 3Ha4YeHMs KOahdumumeHTa KanmbpoBKKN B Ananaso-
He paboymx 4acToT HaxoadTcs B npefenax ot 26 ao 44 ob (M*"), 3Ha4eHNs NOrpPeLLHOCTU Koaghdhunum-
eHTa KaJIMOPOBKN HaxoaAaTcs B npefenax +2 ab.

6.3.2 OnpegeneHne KoathhumuUmMeHTa CTosYel BOSTHbI MO HaNPSXXEHUHO

OnpegeneHne KCBH aHTeHHbI PCD 3100 npoBecTy, OPMEHTMPOBAB ee B CTOPOHY, CBO6OA-
HYIO OT OTpaXatoLux npegmeTos, npy nomMowm ms.meputens KCBH v ocnabneHunii P2-132 Ha 4ac-
ToTtax oT 30 4o 1000 MI"y ¢ warom 100 MI'w,

6.3.2.1 3meputenb P2-132 3a3eMnnTb, BKNKOUYNTL U MPOrPeTb B TeUeHMEe BPEMEHN, YKa3aH-
Horo B ero P23.

MpoBecTn KannMbpoBKY U3MepUTENA COrnacHo ero PO.

Bbixog aHTeHHbl PCD 3100 noaknountb K BXoAy uameputend P2-132. NposecTn nsmepe-
Hua KCBH aHTeHHbI PCD 3100 B cooTBeTCTBUM ¢ PO Ha P2-132.

6.3 2.2 Pe3ynbTarbl NOBEPKW CUM3aTb YAOBIETBOPUTENIbHBIMW, €CIN 3HAYEHNE KOIDMULM-
eHTa CTOsYE BOMHbI MO HanpsXXeHuo aHTeHHbl PCD 3100 cocTaBnsieT He 6onee 2,5.

7 O®OPMJIEHVE PE3YJIbTATOB NOBEPKW

7.1 Pe3ynbTaTbl MOBEPKM 3aHOCATCA B NPOTOKO/T MOBEPKMN.



7.2 T1pn NONOXMTENbHBIX pe3y/ibTatax NMoBepKn Ha aHTEHHY BbLUAETCA CBUAETENbCTBO YC-
TaHOBNEHHOro obpasua (UK fenaeTca OTMeTKa O MOBepKe B (DOPMY/ISpe B YCTaHOBEHHOM MOPsf-
Ke).

7.3 Mpn oTpuLaTenbHbIX pesysibTatax MoOBEPKN aHTEHHA GpaKyeTcs 1 HanpasnseTcs B pe-
.MOHT. Ha 3abpakoBaHHY0 aHTeHHY BblaeTCA M3BELLEHMNE O HEMPUTOLHOCTU C YKa3aHWeM MPUYMH
3abpakoBaHus.

HayanbHuk oTaena
&Iy «THML» MnHo60pOoHbI Poccnm K. YepHses

MnafLLnii Hay4YHbIA COTPYAHUK
®IreY «rHMLU» MunHo60poHbI Poccum B. MenBeaesa



