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IIpenucnoBue

1 PA3PABOTAH Ka3axcTaHCKMM Hay4YHO-HCCIEI0BAaTEIbCKHM  HHCTHTYTOM
xkenesHoopoxuoro rpancnopra (TOO «KasHHHMKT»)

BHECEH KomureroMm nyred cooOmeuuss MuHuCTEPCTBA TpaHCUOPTa H
kommyHukaui Pecnybnnku Kazaxcran

2 YTBEPXKJAEH H BBEJAEH B JEACTBHUE Ilpuxatom Komurera mo
TEXHUYECKOMY DPEryaHpPOBAHMIO MU METPONIOTMH  MUHHCTEpCTBA HHAYCTPUH M TOPrOBIH
Pecnybnuxu Kazaxcran ot 6 Hoa6ps 2007 roma Ne 610

3 Hacrosimuii CTaHAapT COAEPKHUT HIAEHTHYLIH TEKCT MEX/yHAPOJHOTO CTAHAapTa
M3K  62236-2:2003  «IloaBwkHoH  cocraB  kene3usix  jiopor. CoBMECTHMOCTD
anexrpoMariurHas. Yacte 2. DMHCCHS TEPMOSIEKTPOHHAS IKENE3HOJOPOKHOH CETH BO
sHemHo0 cpeay» (IEC 62236-2:2003 «Railway applications — Electromagnetic compatibility —
Part 2: Emission of the whole railway system to the outside world», IDT) ¢ usMeHenusmy,
KOTOPBIE TIO TEKCTY BBLAENEHBI KYPCHBOM

4 CPOK IEPBOI IPOBEPKH 2012 rox
OEPHOOUYHOCTH IPOBEPKH 5 ner

5 BBEJEH BIIEPBBIE

Hacrosmu#l crangapr ne MOXeT OHITh HMOTHOCTBIO HIM YACTHYHO BOCIPOH3BECH,
THPOKUPOBAH M PACIPOCTPAaHEH B KayecTBe OGMIMATLHOTO H3TaHus 6e3 paspenreHus
KoMuTera mo TEXHUYECKOMY PETYIMPOBAHHIO M METPOJOTHH MUHHCTEPCTBA MHAYCTPHH M
toprosax Pecnybnuku Kazaxcran
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BBegenue

Haunvisi cmandapm seasemcs wacmoio 2 uz cepuu cmanoapmaoe CT PK MOK 62236,
nybaukyemsvix nod o0bwum Hazeanuem «XKenesnodopoocnas mexnuka. CoemMecmumMocms
INEKMPOMASHUMHASAY.

Haunvili  cmaundapm — noonexcum — NPUMEHEHUD  COBMECIMHO €O CHAHOAPMOM
CT PK M3K 62236-1 «Kenesnodopoocnana mexnuxa. COBMECMUMOCTL INEKMPOMAZHUNHAA.
Yacmo 1. Obwue noroscenusy.

B smoti wacmu ycmarnasnusaiomes npedenvi 3eKMPOMAZHUMHBIX USLYHEHUL HCene3Hol
dopozu 60 eHewHIon cpedy Ha paduouacmomax. B neil onpedenenvi memodw: ucnvimanuil u
unOpMayua N0 MUAUNHBIM 3HAYEHUAM HANPAJICEHHOCMU HONS HA pAOUOYacmomax u npu
mA2080M ycunuu (kapmozpagus).

Cepusa cmandapmos CT PK MOK 62236 exatouaem:

Yacme 1: Obwue noroxicenus

Hacme 2: Imuccua mepmoINEeKIMPOHHAA JHCENE3HOOOPONICHOH cemu 80 BHEWHION0 cpedy

Yacme 3-1: Hoe30 u nonuwtii cocmas

Yacme 3-2: Annapamypa

Yacme 4: Hznyuenue u nOMEXO3aujumjeHHOCMd CUZHATUZAYUOHHOU annApamypsl U
cpedcme meneKoMMYHUKayuu

Hacme 5: Hznyuenue u 3auuiyenocine ClMayuoHaprozo o0opyoosanus U annapamypel
INEKMPONUMAHUAL
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T'OCYJAPCTBEHHBIN CTAHAAPT PECOYBJINKHA KASAXCTAH

KEJEZHOAJOPOXKHAS TEXHUKA
COBMECTUMOCTD 2JEKTPOMAI'HUTHAS
Yacrtr 2
IMHCCHA TePMOIJICKTPOHHAA HKeJIC3HOJOPOXKHOM CCTH BO BHCIIHIOO cpeny

Railway applications — Electromagnetic compatibility — Part 2:
Emission of the whole railway system to the outside world

Jara eBenenns 2008.07.01.
1 O6n1acTL NpHMeEHEeHHnsA

Hacmoswuii  cmanoapm ycmanaenueaem npedenvt IMEKMPOMAZHUMHBIX  UAYYEHUL,
2eHepUPYeMbIX HCEeNEIHOOOPOICHOU Cembio, GKMOUAA 20POOCKUM MPAHCNOPMOM, 6 Cmandapme
ONUCHIBAIOMCS  MemOObl  UIMEPEHUsL  SNEKIMPOMAZHUMHBIX UIIYUEHUN ONA  NposepKu  ux
KOMU4ecmed, @ MmMaKdce OQOMCs KApMOpaQuuecKkue 3HAYCHUS YACMO 6CMPedaroujuxcs
INEKMPOMAZHUMHBIX ROl Smu  KOHKpemHble HOMONCEHUA HOONENHCAM NPUMEHEHUID
COBMECINHO ¢ OOWYUMU NOAOIHCEHUAMU CT PK MDK 62236-1.

[Ipejtenst 3MeKTPOMArHUTHBIX M3IYH€HHH YCTAHOBJIEHBI COTJIACHO KOHKPETHBIM TOYKaM
H3MEPEHUi, ONUCHIBAEMBIM B NMyHKTEe 5 W Ipuwiokenud A. ITpHusaTo CcuuTaTh, YTO TaKue
H3TY4YEeHHs CYMECTBYIOT BO BCEX TOYKAX BEPTHKAINBHBIX IUIOCKOCTEH Ha paccrosuuu 10 M ot
oceif kpaHHUX NyTeH 3NMeKTPHHIIMPOBAHHEIX JKENE3HBIX JOPOT MM Ha paccTosHuH 10 M ot
OTpasK/IeHUs TATOBBIX IOACTAHIMIA.

Taxke, BO3NEHCTBUE 3NEKTPOMATHUTHBIX H3IYYEHHH MOXKET pPACIPOCTPAHATBCS HA
30HBI, PACNONOKEHHbIE HaJ MKETEe3HOH MOPOrofl W 0L HEH, MOITOMY KOHKPETHBIE CIy4an
paccMaTpPUBAIOTCS OTIEIBHO.

B smu  npedensl dNeKmMpPOMAZHUMHBIX USNYYEHUN He GKAIOYEHBI YCMPOlcmed,
coomaeememsyrowue cmandapmy I'OCT 30804.6.4 no obwum npomsiunennoim epibpocam.

2 HopMaTHBHbBIC CCHLIKH

B Hacmoswen cmandapme UCHONB308AHBL CCHLAKU HA CREOVIOUjUE CIMAHIAPMBL.

CT PK MDBK 62236-1-2007  XKereznodopodcuans mexuurxa. Coemecmumocms
anekmpomacHumuan. Yacme 1. Obuyue nonosxcenus.

TOCT 14777-76 Paouonomexu unoycmpuaavtoie. TepMuHsl u OnpedeneHus.

T'OCT 16842-2002 Cosmecmumocio wexXHUHECKUX CPEOCME 9NEeKMPOMALHUMHAS.
Paduonomexu undoycmpuanvusie. Memoosl ucnbimanuti mMexXHUYECKUx cpedcme — UCTHOYHUKOE
UHOYCIMPUATBHBIX DAOUONOMEX.

TOCT 18311-80 Hz0enusn saexmpomexnuyveckue. Tepmunsl u onpedeaeHus OCHOGHbIX
HOHAMUIL.

T'OCT 19350-74 D3nexmpoobopydosanue 31eKMPUHECKO20 HOOBUNCHOZO COCIMASA.
Tepmunst u onpedeachus.

T'OCT 19880-74 Saexmpomexnura. Ocnogrore nonsimus. Tepmunst u onpedenenus. _

T'OCT 22012-82 Paduonomexu undycmpuaioHole OM JUHUL 31eKmponepedayu U
aaexmpudeckux noocmanyuii. Hopmel 4 Memoout usmeperuli.

Hspanue opunuansHoe
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I'OCT 30372-95 Coemecmumocms mMeXHUYECKUX CPeOCMmE INeKMPOMAZHUMHAA.
Tepmunet u onpedenenus.

I'OCT 30804.4.3-2002 Cosmecmumocmob MeXHUYECKUX CDEOCME SNeKmpOoMAZHUMHASL.
Ycemotiyusocmy k paduouwacmomuomy snekmpomazrumnomy nomo. Tpebosanus u memoobi
Ucnolmanui.

I'OCT 30804.6.4-2002 Cosmecmumocms MEXHUYECKUX CPEOCME INeKMPOMAZHUMHAA.
Homexoamuccus om mexHudecKux cpeocme, NpUMeHAeMbIX 8 npombitiaeHblx 3onax. Hopmuol u
Memoobl UCRLIMAHUIL.

T'OCT 30805.22-2002 Coemecmumocms mMexHUHeCKUx CpPeocme INeKmpOoMAZHUMHA.
Paouonomexu undycmpuansuvie om obopyoosanus ungropmayuonnvix mexnonozut. Hopmol u
Memoobl UCRLIMAHUILL.

3 TepMuHBI H OnpeaeneHus

B nacmosuem  cmandapme  npumensiomcs — onpedeneHus,  YKa3aHHule 8
CT PK M3K 62236-1, 'OCT 14777, FOCT 18311, I'OCT 19350, I'OCT 19880, I'OCT 30372,
I'OCT 30804.4.3, a maxoice credyiowiie mepmuiisl COOMBEMCMBYIOWUMI ONPEOENEHUAMU.

3.1 YcrpolicTBo: 3IeKTPHUYSCKOE WIH 3IEKTPOHHOE M3/Ie]1e CO BCTPOSHHOH (yHKuUMeH,
[IPEAHA3HAYEHHOE IS YCTAHOBKH B CTAIIMOHAPHYIO KENE3HOOPOKHYIO YCTAHOBKY.

3.2 Cpena: Oxpyxatoue 00beKTb HIM IIPOCTPAHCTBO, KOTOPbIE MOIYT OKa3blBaTh
BIUSHUE Ha (YHKIMOHHPOBAHME IKEIC3HOJOPOXKHON CETH M/MAM OKa3aThCd NOJ €€
BO3J€eHCTBUEM.

3.3 BHemmnee B3amMopelicTBHe: ['panuna, B upepenax KOTOPOH IPOHCXOTUT
B3aMMOIEHCTBHE JKENe3HOA0POKHON CETH C JPYTO¥ CETHIO HIIKA CO CPENOH.

3.4 KejesHofopo:kHAs TAreBas NOACTAHUHA: YCTaHOBKA, IJIABHOE HAa3HAuYEGHUE
KOTOPOH 00eCIedeHHe INEeKTPONUTAHNEM KOHTAKTHON JIMHUY, € IPeoOPa30BaHHEM HAIIPSXKEHHs
4, B HEKOTOPBIX CIy4asdx YaCTOTHI B HAIIPAAEHHE M YaCTOTY KOHTAKTHOH JIMHHH.

3.5 Jluauu JekTpocHalieHHS skeje3Hblx Jopor: Ilpoeoamuku (xabemn),
IPOXOJAIME B IIPEACIaX TIPaHUI[ XKEJIES3HBIX JIOpor, obecrmeuuBalolyue 3SMEKTPONUTAHUEM
TOJIBKO JKEIE3HBIE JOPOTH, HO HANPKEHHE NMPOXOJIAILEro B HHX TOKA OTIIMYAeTCs OT 3HA4eHHs,
YCTAHOBIIEHHOTO /I XK EJIE3HOJOPOKHOH CETH.

4 TIpeaenl 3JIEKTPOMATHUTHBIX H3JIy9eHHH

4.1 JNEeKTPOMArHUTHbBIE H3J1yeHHA, NPOH3BOIHMEIE OTKPLITHIMH
JKeJIESHOAOPOKHBIMH NYTAMH BO BpeMA JBHIKEHHA MOe3aa

Ilpenensl 3MEKTPOMArHHTHBIX H3MydeHuit B jauana3oHe 4actor oT 9 kI mo 1 I'Tx
YKa3aHEI HA pUCYHKE 1, a2 MeTox u3MepeHnH ykas3aH B IyHKTE 5. [{nd HeaNneKTpHUITHPOBAHHBIX
JMUHUI 3HAYEHNA OpPEeIeNIOB U3MYYEeHUH COOTBETCTBYIOT 3HAYEHUAM, YCTaHOBIESHHBIM Jns 750 B
IIOCTOSIHHOTO TOKA.

B mpunoxesun B npuBeneHBl OpPMEHTUPOBOYHBIE  HauDONBINME  3HAYECHHS
3/IEKTPOMATHUTHBIX MONEH OCHOBHOH YacTOTHI Pa3MYHBIX ATEKTPHUPHUIIMPOBAHHBIX ceTel. DTH
3HAYEHUS 3aBUCAT OT MHOIOYMCICHHBIX T€OMETPHYECKUX H pabouyux mapaMeTpoB, KOTODbHIE
MOJKHO IIONIYYUTh Y OII€PaTopa HHPPACTPYKTYPHI.

JUid TOPOJCKOro TpaHCIOpPTa, (PYHKUMOHUPYIOIIETO HA YIHIIAX TOpoja, INpeesl
H3Ly4€HHI HE JIOJDKHBI IPEBHIUATH 3HAYEHWH, YKAa3aHHbIX HA PHCYHKE 1 111 KOHTAKTHBIX
pensc noj HanpskerneM 750 B mOCTOSHHOTO TOKA.

IIpumeuanre 1 — [lpenens cnenuduuUeckHX H3Ny4YeHHH TOPOACKOro TpaHcnopTa OyayT
onpeJieNcHEl B OyIyIIeM.



CT PK MDK 62236 — 2 — 2007

I[IpuMeuanre 2 — CymiecTByeT TOMBKO HEOONBIIOE YHCIO CIYXO BHEIIHEH paJHOCBI3H,
paboraromux B auanasone oT 9 kI'n 1o 150 xI'u, KOTOPEIM MOTYT IOMEILIATE JKENE3HEIE JOporH. Eciu
OyJier J10Ka3aHo, YTO NPOONIEM ¢ NMEKTPOMArHHTHOH COBMECTHMOCTBI) HE CYHICCTBYET, TO NMPHEMIICMEL
JMOOEIE H3TyYCHHS, NPEBBILIAIOIINE COOTBETCTBYIOLME [IPEAENbl, YKa3aHHBIE Ha PHCYHKE 1.

IIpumeuanue 3 — [lo npuyHHAM, YKa3aHHBIM B NPHIGKEHHH b, HET BO3SMOXHOCTH MPOBECTH
IIONIHBIE HCNBITAHNSA ¢ KBAa3HIHKOBBIM JETCKTHPOBAHHEM.

4.2 PainoMacTOTHbIE H3JTYUeHH S JKeJIe3HOJOPOKHLIX TATOBBIX MOICTAHIMI

Pao9acTOTHBIE H3IYy4EHHS >KEIE3HOMOPOXKHBIX TATOBBIX IMOJCTAHIMH BO BHEIIHIOK
Cpesy, HM3MEpSEMEIE COTIaCHO METONY, YCTAHOBIEHHOMY B INIPHIOXKEHMH A, HE JOIKHEL
IIPeBLINIATE IPE/IeNE, YKa3aHHBIE HA PUCYHKE 2.

IIpejienst 3THX M3AYYSHUI ONPEIEACHbI KaK KBA3HIIMKOBBIE 3HAYCHMUS, 4 HAUCHUSL HONOC
uacmom ykasanwl 6 TOCT 16842:

10J10Ca 9acToT

gacToTol 10 150 k' 200 I’
yacToThl 0T 150 kI'1; mo 30 Mrig 9 kI
yacToThl Beiie 30 MI'1 120 xI'g

10 merpoBoe paccTosiHHE, YKA3aHHO€ B NPWIOKEHHM A, U3MEPSAETCS OT OIPAXKCHHSA
TATOBOH mojicTaHuK. Eciu orpaxxaeHne 0TCyTCTBYeT, TO H3MEpEeHHs NPOBOJAT HA PACCTOSHUU
10 M, HauMHadg OT yCTpO}iCTBAa MNM BHEIIHEHl IMOBEPXHOCTH KODIyca, €CIH YCTPOHCTBO MM
OCHAINEHO.

W3ny4eHvs, OPOM3BOJUMMBIE NIO€3JaAMH, HE BKIIOYAIOTCA B U3MEPEHHS.

[Ipumeuanue 1 — CymiecTByeT Oo4cHb Malo cioy0 BHeIIHeH paaHOCBA3H, paGoTalONHX B
nmuanasone oT 9 x['n no 150 kI'u, PyHKUMOHHPOBAHHIO KOTOPHIX MOTYT HOMELIATH XKEJIC3HbIE NOPOTH.
Ecnu Gynmer mokasaHo, YTO HE CYIIECTBYCT NpPOOIEM € 3JICKTPOMArHUTHOH COBMECTHMOCTHIO, TO
[IPHUEMIIEME] TIO0bIC HITYUEHHUS, NPCBRINIAIOIINE COOTBETCTBYIONINE IPE/IENbI, YKa3aHHBIC HA PHCYHKE 2.

[Ipumewanne 2 — JiuAg JApyrEX BHAOB CTAIHOHApHBIX YCTAHOBOK, TaKHX Kak
aBTOTPAHC(HOPMATOPEI, IPHMEHIOTCA Te K€ MPEJIETEl H3MYIEHHH H PacCTOsSHHE H3MEPCHHS.

4.3 PannovacTOTHbIE H3NYUeHH S JTHHMI J1eKTPONUTAHHA KeJIe3HBIX A0POT

Junuy snexmponumanus JHcene3nolX 00poz, HANPAICEHUES KOMOPHLIX OMIUYAEMCS Om
HARPANCEHUR 6 IHCENEIHOOOPOICHOU Cemu, npoxoosiyue 8 npedenax epaHuy JCenesHsix 0opoe,
doaxchsl coomeemcmeogams mpebosanuam I'OCT 2201 2.

5 Metoa H3IMCPEHHA IICKTPOMATHHTHLIX H3J'ly‘lel-ll/lﬁ ABHXKXYIIHXCH MOEC310B

Memod  usmepenun, yxazanuoiti 6 I'OCT 16842 6emn  adanmuposan Oasn
HCENEIHOOOPONCHOU Cemi C OBUNCYWUMUCE MPAHCROPMHbIMY cpedcmegmu. OnUcaHue METo1a
HU3MEPEHUS PUBEJIEHO B IPUIOKeHHH b,

DAeKTPOMAarHUTHBIE TIONS, TEHEPHUPYEMble IKENe3HOJOPOXKHEIM TPAHCIOPTOM IIPU
OBHJKEHUH 1O  KENE3HOJOPOKHOH  CerM, U3MEPAIOTCS  JIATYMKAMM  HANPSHKEHHOCTH
3NEKTPOMATHUTHOTO TIONS, HACTPOEHHBIMH HAa pasHbIe YacTOTH. HW3MepeHHIo mo;IIexat
FOPU30HTANbHAS COCTABIAIOINAY MArHUTHOTO IOJA, HPOXOAAINAs LEPUSHAUKYISPHO IIYTH, a
TAIOKE BEPTUKAIBHAS W TOPH3OHTAIBHAS COCTABIIOIHE (MOXO/AIIME MAPALICIBHO IIYTH),
H31y4aeMble HMEKTPUIECKUM MOJIEM.
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5.1 XapakTepucTHKH M3MepeHHH

5.1.1 TlpuMeHsieTCS METO[l U3MEPEHUS THUKOBOTrO YPOBHA. JIHTENBHOCTh U3MEPEHHS B
BrIOpaHHO# yacTOTe J0JDKHA OLITH JOCTAaTO4YHOHM, YTOOHI IONY4YMTh TOYHOE IIOKa3aHue. Jr1a
(yHKIMS YCTAHABIMBACTCS B HM3MEPUTENLHOM YCTPOHMCTBE, PEKOMEHAyeMOE 3HAUYCHHE
cocrasisiet 50 mc.

5.1.2 B coomeemcmeuu ¢ I'OCT 16842 3nauenusa OouanazoHoé wacmom U UUPUHbI
HOAOCHL NPORYCKAHUS NPYU UIMEPEHUAX pasHbl —6 O (Tabmima 1).

Tabnuna 1
Jnana3zoHst ot 9 xI'1 ot 0,15 MI'g ot 30 MI' ot 300 MI'ng
4acTOT: j0 150 k' o 30 MTI'ng a0 300 MI'g go1 I'Tu
1llvpusa monocet
NPONYCKaHHA: 200 I'y 9 k' 120 xI'n 120 xI'ng

5.1.3 Ilpm DOAKIIOYEHHWH M3MEPUTENLHOIO YCTPOMCTBA K AHTEHHE MOTPEIIHOCTD
H3MEPEHHUs CHIIBI OIHOPOJHOTO CHHYCOMJAJIBHOTO TOA JomkHa OuiTh He 6omee + 4,0 gb ot
3HauYeHMH, ycmanoerenuvix Ha obopyooeanuu no I'OCT 16842.

5.1.4 Illymbn MOTYT JAOCTHYH CBOEr0 MAaKCHMANBHOTO YPOBHA HE€ B MOMEHT IPOXO/a
TATOBOTO TPAHCIOPTa OKOJIO TOYKH H3MEpeHMs, 4 Ha yJaneHHH oT Hero. ClefoBaTelbHO,
HM3MEPUTENLHOE YCTPOMCTBO JOJIKHO OBITh B aKTHBHOM COCTOSHUM B TEYEHHUE IMTEINBLHOIO
IPOMEXYTKa BpeMeHH [0 IPOXOJa TPaHCHOPTa H IOCIE 3TOr0, YTOOBI 3aperHCTPHPOBAThH
YPOBEHb MaKCUMaJILHOIO IyMa.

5.1.5 JI1s1 oxBara BCEro QMama3oHa 4acToT TpebyeTcs yCTAHOBHUTH AHTEHHBI Pa3NHYHOI
KOHCTpYKUHH. CIIHCOK 00bIYHO NPUMEHIEMOT0 OOOPY/IOBAHUS YKa3aH HHKE:

— paMOYHas WJIKM BUTKOBas aHTEHHA NPUMEHSETCA IJI M3MEPEHHS MAarHUTHOIO IOJS B
nuanasone o1 9 k' xo 30 MI'r (prcyrok 3);

— OUKOHHMYECKMM JMIIONL LIPUMEHSeTCs I H3MEepeHUs OIEeKTPHYECKOro mnons B
nuanasone ot 30 MI'tt go 300 MI't (pucyHox 4);

— JIOTOTIEPHONYECKAs aHTEHHA TPUMEHSETCS JUIS M3MEPeHHS 3MEeKTPUYecKOro Mmois B
nuanasone ot 300 MI'u go 1,0 I'T'y (pucynok 5).

KanmuGpoBounsle ko3(pdUIIMEHTH aHTEHHB NPHUMEHSIOTCA IS  I[peobpa3oBaHUs
HalpPSKEHHs Ha 33KMMax aHTeHHbI B HalIPSAKEHHOCTD HOJISL.

5.1.6 Pexomenryemoe paccTOsIHHE H3IMEPHTEILHOM aHTEHHBI OT OCH IIyTH, II0 KOTOPOMY
JBUKETCS TPaHCIIOPTHOE CpeAcTBO, cocraBnser 10 M. B cayuae ¢ joromepuoauyeckon
aHTeHHOM 10 MeTpoBOE pacCTOSHHE H3MEPSerTcs JI0 IEOMETPHYECKOrO IEHTPa pEemIeTKH
aHTEHHBL

He cunraercs HeOOXOAUMEIM IPOBOJAMTH ABA HCHBITAHUS M1 H3Y4EHHUS M3IYy4CHHH C
OBYX CTOPOH TPAHCIIOPTHOTO CPEJICTBA, JAXKE B TOM CIy4ae, €CIH IO 00eHMM €ro CTopoHaM
YCTAHOBIIEHEI Pa3HbI€ YCTPOHCTBA, IOCKOJIBKY BO BpeMsi JBHXKEHHS Ioe3aa Oonblias 4acTh
H3LyY€HHH F€HEPUPYETCS CKOIIb3A1HM KOHTAKTOM.

Ecou wuCObITaHUS [POBOJATCS B MECTE, COOTBETCTBYIOINEM BCEM PEKOMEHIYEMBIM
KPUTEpHUAM, 32 UCKJIIOYEHUEM DacCIIOJIOAEHHs aHTeHH Ha paccTosHuH 10 M OT ocH myTH, TO
pe3yNbTaTEl  UCHBITAHMH MOKHO Ipeodpa3oBarh JIO 3HA4€HMd, O3KBHBAJICHTHOIO juis
10 METPOBOro PacCTOSHUS, 110 CAEAYIOIEH Gopmye:

Em:Ex +r20 lOg]D (D/IO), (1)

rue:
E)y — 3Hauenwe, 1ojiyueHHOE [IPH M3MEPEHHX Ha paccrosHHU 10 M;
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E, —3HaveHue, 0JIy4EHHOE [IPH U3MEPEHUAX HA PACCTOSHHU D M;
# — k03 OUIHNEHT, YKa3aHHEI# B Tabmumie 2;
D — paccrosune Mexy 10€340M H aHTSHHOH,

Tabuuua 2

Hwuanazon gacror n
ot 0,15 MI'i 10 0,4 MTI'g 1,8
or 0,4 MI' 0 1,6 MI'g 1,65
or 1,6 MI'm o 110 MI'g 1,2
or 110 MI'p go 1 000 MTI'g 1,0

W3mepennnie 3naueHus (Ha paccrosHur 10 M) He JOMKHBI NPEBBIIATH IPEIENb,
YKa3aHHBIE HA PUCYHKE 1, IIPH COOTBETCTBYIOIIEM HANPSKEHUH CETH.

Ecan pacnonoskeHue Xele3H0H JOPOTH JenaeT COBEPIUIEHHO HEBO3ZMOMKHBIM ITPOBE/IEHHE
U3MEPeHUH HAa YKA3aHHBIX 3HAYGHUAX pACCTOSHUH, TO [ODKEH OBITH COINTAcOBaH METOJ,
moaxoAAmui LA 0co6bIx obcTosATeNnsCTB. Hamprmep, ecam JKene3Has J0pora IpOXOJuT II0
TYHHEJI0, BO3MOKHO IIPHMEHEHHe MUEHATIOPHBIX AHTEHH, YCTAHOBICHHBIX HA CTEHAX TYHHEINS.
B Takux cnyyasx mpejennl H3Ty4eHU R JODKHBL YUUTHIBATh IPUMEHAEMbI METOT N3MEPEHUSL.

5.1.7 IleHTp BUTKOBOH aHTEHHBLL JOJKEH HAXOJIUTHCS BBILE YPOBHS KEJIE3HOH AOpOrH
B npegenax o1 1,0 M 1o 2,0 M, a OHKOHHYECKOr0 AMIIONS WM JIOTOHSPHOAMYECKOH aHTSHHEI
B Opejenax ot 2,5 10 3,5 M. Ecam ypoBeHE 3eMIM B OCHOBaHUH AHTEHHBI OTIHYAETCA OT YPOBHS
xkenesHoll goporu Gomee yem Ha 0,5 M, TO (QakTHyecKOe 3HAYEHHUE JO/DKHO OBITh OTMEYEHO
B IIPOTOKOJIE UCIIBITAHUH.

IInockocTh BHUTKOBOH @HTEHHBI JOJLKHA HAXOAMTHCH BEPTHKANLHO JIMHUM HYTH H
[Iapa/lIeNbHO [T0 OTHOINEHMIO K Heil. BHKOHHM4ecKuil JUIIOoNb JAODKEH ObITh YCTaHOBISH IIO
BEPTHKAIBHOH W ropu3oHTANBHON ocH. Jloronepuojuueckas aHTEHHA JODKHA ObITh HAcTpOEeHa
UL W3MEpPEeHHs CHMI'Hala BEPTHKAIbHOH M TOPHM3OHTAIBHOH MOJApH3aLMM, & aHTEHHA
HaNpaBJICHA B CTOPOHY LIYTH.

Ha pucynkax 3, 4 W 5 mnokazaHbl paclONIOKEHHS aHTEHH H HX BEPTHKAIBLHOE
BbIPAaBHUBAaHHME.

5.1.8 B Haa3eMHBIX )KENE3HOJOPOKHbBIX CETAX, I/ie HEBO3MOXKHO YCTAHOBHTH AHTEHHEI
Ha BBICOTE, YKa3aHHOH Bbllle, LIEHTP aHTEHHbl MOXKHO HACTPOHTHb IO YPOBHIO 3€MIIM, a HE II0
YPOBHIO >Ke€Ne3Hoi jioporv. B 3ToM ciyyae ciaenyer HpUMEHHTH IepeBojauyio Gopmyiny,
yKa3aHHYI0 B 5.1.6, rae D — paccTOsiHUE [0 HAKJIOHHOH uepTe (HAKJIOHHAS JATLHOCTE) MEKTY
IIO€3/I0M H aHTEHHOH,

INoe3x jomken OBITH BUIEH C MECTa PAaCIOJIOKEHHMs aHTEHHbI, & OCh aHTEHHBI JIOJKHA
ObITh MOAHATA U HALPABJISHA LPAMO Ha noe3A. Eciu Haj3eMuas xeae3Has JIopora pacloliokeHa
OYEHb BBICOKO, TO M3MEpEHMs PEKOMEHIYETCA NMPOBOJUTH Ha paccTosHuH 30 M OT OCH IYTH.
B mnpoTtokoiie MCHLITAHHI JIOJDKHBI OBITh YKa3aHbl HOJIHBIE JAaHHBIE O IPOCTPAHCTBEHHOM
IIOJO)KEHUH HCUBITATEIbHOM 1IIOLIAIKH.

5.1.9 Ecmu uCOBITaHHA MPOBOJAATCA HA SKENE3HOH JOpPOre € BO3JYMIHON CEThIO
3NEKTPOIMTAHHUS, TO TOUKA U3MEPEHHUH JO/KHA OBITh PACIIONIONEHA B IEHTPE MEX/ly OLOPHBIMH
cTonbaMy LOJBECHONH KOHTAKTHOH JHHHUH, B MECTE OTCYTCTBHS IPEPHIBAHUI KOHTAKTHOTO
npoBosa. OOIEnpu3HAaHO, YTO B IOABECHOH KOHTAKTHOH CeTH BO3HHUKAET DPE30HAHC B
JMana3oHe pajiio YacToT, B CBA3H C 3THM HEOOXOJMMO MEHATh 3HAUY€HMS HacTOT, BHIOPaHHBIX
Juis u3MepeHui. Eciii BO3HHMKAaeT PE30HAHC, TO 3TO JIOJKHO OBITH OTMEYEHO B LIPOTOKOJE
HCTIBITAHUM.

Ha pajguodacToTHhie M3JLyY€HHS BO3LEHCTBYET COCTOSHME CETH JJIEKTPOIIUTAHUSA
JKEJIE3HBIX JIOPOT.
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Kommyrauus  nuTamomux  CTaHUME M BpeMeHHBIe  pabOoTel  BO3AEHCTBYET
Ha ObicTpomeiicTBue cucTembl. CrefoBaTenbHO, HEOOXOAMMO YKa3aTh COCTOSHUE CETH
B IIPOTOKOJIS UCILITAHUY K, II0 BO3MOXHOCTH, IPOBOAUTL BCE IOJOOHBIE HCILITAHUS B TEYCHHE
oauHoro mus. Ecam snexkrponMraHue >KEIe3HOH JOpPOru OCYINECTBISETCH 4epe3 IyTEBOH
KOHTAKTHBIM PeNbC, TO MECTO NPOBEIEHHS HCIBITAHUA JOMKHO ObITh HA PACCTOSIHUU HE MeEHee
100 M OT CTBIKOBBIX 3a20POB BO M30€KaHHE IOABIEHUS INEPEXOAHBIX IIOJIEH, CBA3aHHBIX
€ 3aMBIKaHHEM KOJUIEKTOPHOTO KOHTAKTa M €ro pasMuIikaHueM. KOHTaKTHBIH penbec U aHTEHHbI
JIOJDKHBL OBITH Ha OJIHOM CTOPOHE IIYTH.

5.1.10 HcneiTaTensHble IUIOMIAAKM HE OTBEYAIOT OIPEASTEHHIO O IIPOCTPAHCTBE,
IIOJIHOCTBI0 CBOOOJHBIX OT BIHSHHUM, IOTOMY 4YTO Ha HHX BO3JEHCTBYIOT IIO/JBECHbLIE
KOHCTPYKLHY, >KEIE3HBIE JOPOTH W KOHTAKTHAs IIOABEcKa. 1eM He MEHEe, II0 BO3MOXKHOCTH,
AHTEHHBI JOKHBl OBITh PACIHONIONKEHbl HA PACCTOSHIM OT OTpaKalolmx o0bekToB. Ecou
BONM3M MECTa HCIBITAHUS IIPOXOJHT BO3AYIIHAS JIHHUSA 3JASKTPOIIUTAHUS, HE SBIISIONIAICH
YACTBIO KEINE3HOJI0PONKHOM CeTH, TO MCHBITATENbHAS IUIOIAIKA HOJIKHA ObITh HA PACCTOSHHU
ue menee 100 M ot Hee.

5.1.11 M3mepsieMble 3HaUEHHS OIPEASIAIOTCA CISIYIUMH BHPAXKCHAAMH:

— 1BMKA/M — MaruMTHEIE IO,

— 1bMKB/M — 3aeKTprUYeCcKUe OIS,

JlaEHbIe BRIpaXEHHS MOTYIEHBI ¢ TOMOIIBI0 COOTBETCTBYIOMMUX KOIGPUITHEHTOB aHTEHH
U 3HAYECHHH IePeBOIHBIX HOPMYIL.

5.1.12 ®oHOBRIF MIyM J0KEH OBITh M3MEPEH HA HCNBITATENBHOM MIOMAjKe BO BpeMs
OTCYTCTBHS I10€3]10B,

Takum o0Opa3zoMm OyAyT IOJAYYEHHI 3HAYEHMS LIYMOB, IPOM3BOJMMBIX IIPOBOJHHUKAMH
anexTponuTaHusa. Ecau monayueHHbIE 3HAUEHHS JOCTATOYHO OONBIIME, TO PEKOMEHIYETCS
[IPOBECTH TaKHe e H3MEepeHus LIyMOB Ha paccrosHud 100 M 0T Mecra pacloNoKeHUs
ACOBITATEIBHOH — TIOmMajaKH, 9100l  OmpeAenuTh  moObie  3HAYUTENBHBIE  IIYMBI,
HE TIPOU3BOTUMEIE KEIE3HOM JJOPOroit.

5.2 Beifop 4acToThl

5.2.1 BribpaHHEI€ 4aCTOTEL

Bribop OCHOBHEIX dacTOT [ M3MEPEHUS M3IY4EHUH 3aBHCHT OT YCIOBHi
HMCOBITATENLHOMN MIIOIIAJTKH.

Eciu 1npuCyrcrByloT CHIBHBIE CHTHANbl, HAapUMEp IIPOM3BOJMMBIE Clyx00i
00INEeCTBEHHOTO BEINAHMS, TO X He0OX0IUMO MPUHUMATh BO BHUMaHUE IIPH BLIOOpE 9acCTOTHI
HM3MEPEHHUS.

PexomenryeTcs BHIOHpPATE YACTOTBI H3MEPEHHS TAKHM 006pa3oM, 4TOOBI IPUCYTCTBOBAIIO
HE MEHEe TPEX YacTOT Ha JeKaTHEIH JHAMA30H 4acToT.

5.2.2 HactoTa pa3BepTKH

B cBs3u ¢ MaNbIM IPOMEXYTKOM BPEMEHH IS IPOBEACHHS H3MEPEHHH 3a OJIMH IPOXOA
1oe3ja, 4roObl II0JIyYHUTh 3JICKBATHYI0 HHA)OPMALMIO O FE€HEpalHy IIYMOB MOXKHO IIPMMEHHTH
METOJ{ H3MEPEHHS M0 Pa3BEPTKE YaCTOTHL, CYTh KOTOPOIO 3aKII0YAETCS B M3MEPEHHU MTHKOBOTO
YPOBHS IIyMa IO CXE€M€ YAEPKAHHS NHKOBOTO YPOBHS IIyMa, IOCKONBKY H3MEHSETCA H
9acToTa.

B atom cnyusae Bce euie HepelICHHBIM Oyaer BOIpoc BLIOOpa BpeMEHH, LIOTOMY YTO
CKOPOCTh M3MEHEHMsI YacTOThl 3T0 (DYHKUHS IMOJIOCHL MPONYCKAHUS YacTOT, 3T0 HE0OX0aAuMO
JUIS TOYHOCTH M3MEPEHUH.

OOBIYHO aHanM3aTOp pasBepPTKH YCTAHABIMBAeT CBOIO COOCTBEHHYIO CKOPOCTb
Pa3BepTKH, 4T0OBI COOTBETCTBOBATH JAHHOMY TpeGoBaHuio. Eciiu npuMeHsercs QaHHeli MeTox,
TO JIOJDKHEI OBITh YKA3aHEI CKOPOCTE Pa3BEPTKHU H MOJI0CA NIPOIMLYCKAHUS HacTOT.
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5.3 Ilepexoxntblie mois

B xozme ucmniTaHMs BCIeACTBHE KOMMYTAlMH MOTYT OBITH 0OHApyXKeEHBI TEPEexojHble
IO/, HaIpHMep Ipd cpalaThlBaHMM BLIKIIOYATENs 3IeKTponuTaHus. OHU JO/DKHBL ObITh
OIPOUTHOPHPOBAHBl I[IPH BBIOOPE YPOBHS MAKCHMANBHOrO CHIH&IA, BRIOMPAaEMOro juis
KCIBITAHUS.

5.4 Ycnosusa naMepenui

5.4.1 MeTeopoJIOTHYECKUE YCIOBUS

Jnsg ymMeHbIeHUs BO3SMOKHOTO BIHSHUS IOTOJ(BI HA H3MEPAEMBIE 3HAYECHUS, H3MEPEHUS
IIPOBOIAT B CYXYIO H fACHYI morogy (He Gonee 0,1 MM ocaakoB 3a mpejsiaymue 24 9) npu
TemIuepaTrype He meree 5 °C u ckopoctu Berpa menee 10 m/c.

BraxHoCcTs J0MKHA OBITH JOCTAaTOYHO HHU3KOH BO M30ekKaHMe KOHOEHCALIMH Ha
IIPOBOJHHKAX 3IEKTPOIUTAHHS.

TlockonbKy IIaH HCHBITAHWH COCTABIAETCA JO TOr0, KaK CTAHOBATCA H3BECTHBIMH
METeOpOIOTMYECKUE YCIOBHS, TO UCHBITAHUS NPOBOJATCH IPH IOr0JE HE COOTBETCTBYIOINEH
TpeGyeMbIM  ycmoBusSM. lIpH  Takmx OOCTOATENBCTBAX HEOOXOAMMO PETHUCTPHPOBATH
(haxTUIECKIEe METEOPOJOTHUECKIE YCIOBHS HAPSUTY C PE3YABTATAMH UCIIBITAHUI.

5.4.2 Pexumbl pabOTEI KENEe3HBIX 10POT

Jnst TATOBBIX CPE/ICTB YCTAHOBJISHBI JIBA YCIOBMS UCIILITAHUH:

a) u3MepeHMsa upu ckopoctH OGomee 90 % makcumaneHOM pabouel CKOpoOCTH
(utoOpl B 00pa3oBaHUM IIYMOB NPHCYTCTBOBANA JHHAMHKA TOKOCbEMA) M MAaKCHUMAJbHOH
MOILHOCTH TOKa, 00ecIeyHBaeMoii Ipu TaKOH CKOPOCTH.

6) mpH MaKCMMAaIBHOM HOMMHANGHOH MOIMHOCTH TOKA W BBIOPAHHOM CKOPOCTH
(B yacTHOCTH, €ci1d He00X0MMbl JAHHBIE O HU3KHX YaCTOTAX).

Ecar B TpaHCOOPTHOM CpEACTBE IPEJYCMOTPEHA (PYHKUMA  3NEKTPHYECKOro
TOPMOKEHHSI, TO HCIBITAHHs Tpebyerca IPOBOIUTH IIPH TOPMO3HOH MOINHOCTH COCTABISIONIEH
e Menee 80 % HOMHHANBEHOM TOPMO3HOHM MOIIHOCTH.

5.4.3 MHOrouHCIeHHBIE HCTOYHHKM H3IY4€HUH, TE€HEPHPYEMBIE OTJAICHHEIMH
roe3j;amMu

Hanuuue TpaHCHOPTHRIX CPENCTB, (PU3MUECKH HAXOAALIMXCA HA PAacCTOSHHU OT 30HBI
HCIBITAHUS, HO OKA3LIBAIONIMX 3NE€KTPOMAarHUTHOE BIHSHHE, CYMTAETCS HE3HAYUTEILHBIM IPU
paccMOTPEHMH LIPEJISIOB PAJAMOIIOMEX.

5.5 IIporokon ucnsITanui

TIpoTOKON HCHILITAHMIT JIOTDKEH COAEPKATD CIENYIOMYIO HHPOPMAIHIO:

— ONMCAaHUE HCTBITATENBHOHN TIOMAAKH;

— OIIMCaHUE CUCTEMbI H3MEPEHHIT;

— OTIHMCAaHUE KETE3HOJOPOKHOIO TPAHCIIOPTA (THI M KOHCTPYKLIMA);

— YHCIEHHBIE PE3YIbTAThI;

— rpaduueckue  u300pakeHHs  pe3ydbTaTOB, B  Clysae  HeoOXOAMMOCTH
(Takas vHpOpMAaIHs, KaK JMaNa30Hbl YacToOT, 1aTa, BPeMs);

— METEeOPOIOTUIECKUE YCIOBHUS;

— UM JIM1[2, OTBETCTBEHHOTO 32 HCIIBITATENbHYIO ILIOMAJKY.
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KBa3unmkoBble 3HaveHus

MarHuTHoe none H (gb MKA/Mm) OnekTpuyeckoe none E (ab mkB/m)
< 7 >

Yactota Mly,

PUCyHOK 2 - Tpegenbl U3NYYEHWUIA TATOBBIX MOACTAHLUNIA

5.6 T10N10XXeHUA aHTEHHbI

Ha pucyHke 3 MNOKa3aHO MOJ/IOXEHUE aHTEHHbl MPU U3MEPEHUU MarHUTHOro nons B
AnanasoHe yacTtoT oT 9 kl'y go 30 My,

Ha pucyHke 4 nokasaHO MOMOXeHWe (BepTMKanbHas MNoNspusaunsa) aHTeHHbl LS
N3MEPEHNA 3NEKTPUYECKOTo Nond B gnanasoHe yactoTt oT 30 MI'y go 300 MIy. Ana nsmepeHus

nonsa  ropu3oHTanbHOW  MoNApu3auuu,  MNPOXOAAWEro  napanfefisHo  NyTW,  aHTeHHY
nosopaymnsatoT Ha 90 °.
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PucyHok 3 - TTonoXeHne aHTeHHb! NPU U3MePEHUN MarHUTHOrO nons
B AMana3oHe 4yactoT oT 9 kl'y o 30 My,

10
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PucyHok 4 - MonoxeHune (BepTUKanbHaa nonspusayms) aHTeHHbI NpPU N3MEPEHNK
3N1EKTPMUYECKOTO MoNna B Anana3oHe yactoT oT 30 MIy go 300 MIy,

Ha pucyHke 5 mnokasaHO MonoXxeHwe (BepTUKasibHas MNoONApuM3auns) aHTeHHbl Ans
N3MepPeHNS 3NEKTPMUYECKOro nonisd B AnanasoHe yactot ot 300 My go 1 MMy, Ana namepeHus
nons  ropu3OHTaNbHOW  MoAspusauMy,  MNPOXOAALLEro  MmapannensHo  MyTW,  aHTeHHY
nosopaumsaroT Ha 90 °.
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PUcyHoK 5 - TMonoxeHune (BepTuKanbHasa Nonisgpu3aunmns) aHTeHHbl NMPU U3MEPeHUN
3NeKTPUYECKOro nona B AnanasoHe yactot ot 300 MlNy go 11Ty,

12
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IIpunoxkenune A
(obs3amenviioe)

MeToa H3MepeHHs INEKTPOMATHHTHLIX H3NYUCHHH, FeHEPUPYEMBIX
KEJEe3HOAOPOKHBIMH TAMOBLIMH MOACTAHIHAMM

A.1 ITonoxenre Ipy UCTIBITAHUAX

IlpuniMas  BO  BHHMAHHE  CHELIMANLHY0  [SOMETPHYESCKYH)  KOHCTPYKLHIO
ANEKTPONUTAHUSA IKEIE3HOJOPOKHON CETH, HEOOXOJMMO ONPEIENUTh YCIOBHS IPOBEICHUS
HM3MEPEHUH U3NMYYSHU I 3MeKTPOMAarHUTHBIX HONeH IPH OOBIYHBIX PEKHUMAX HAIPY3KH.

A.2 Harpyska TAT0BO# IOACTaHIIMU

Jng Kene3HOJOPOKHBIX TATOBBIX MOACTAHIMH XapakTepHa dYacTas CMEHa pexuMa
HArpy3KH 32 KOPOTKHE IIPOMEKYTKM BpeMeHH. IIOCKOJBKY H3IIydeHHE LONS 3aBUCHT OT
HATPY3KH, TO (PaKTHHECKas HArpy3Ka TATOBOH MO/ICTAHIINHK JIOJDKHA OBITh OTMEUEHA BO BpeMs
IIPOBEACHUSI HCIILITAHU.

A.3 Meroj1 u3mepeHus

W3mepenne H3nydyeHHH MPOBOTUTCA Ha paccTOSHHUU 10 M OT BHEIIHETO OTPaMACHHS
TATOBOM IIOJCTAHIMH, B LIEHTPE KAKJOH U3 TPEX CTOPOH IIOJICTAHIMH, 32 UCKIIOYEHUEM TOH,
9T0 0GpameHa B CTOPOHY KENEe3HOM J0pOTH, €CaM TOJNBKO 3Ta CTOPOHA HE HAXO/MTCS Ha
paccrosHu 30 M OT OCH NYTH IEKTPUDHUIMPOBAHHOHN Xene3Hoi jgoporn. B Takom cayuae
M3MEPEHUs MOXKHO NPOBOJMTH CO BCEX CTOPOH. Ecau JuiMHA CTOpPOH mojcraHnuu Oonee
30 M, TO JOTIOIHHTEIHFHO U3MEPEHHUS MPOBOJAT 1O YIAaM I10/CTaHIIMH.

Tounocmo usMmepumenvHozo 000pYOOBaHUs, UCHOTLIYEMO20 0N HPOGEOCHUs UMEPEHUT
paduoyacmom, ne 00INCHA omaudambcs bonee yem na +4,0 05 om mpebosanuti I'OCT 16842.
Ilpu kax10M I10/I0KEHHUH U3MEPEHH JOJDKHDL ObITh 1IPOBEJEHDI CIIEAYIOIHE H3MEPEHHA:

a) MaKCHMaJlbHOE U3IydeHHE PaJHOBOIIH Ha 9acToTe okono 1 MI'u (vactora BeiGHpaercs
Ha MCIRITATENBHON TIomaake, 4ToOnl H30eKaTh Ipyrie mepejaBaeMble CHTHANBI) H3MEPAETCS
BUTKOBOH aHTEHHOH B BEPTHKAIBHOM IIIOCKOCTH, IPU 3TOM OTMEYAeTCs HAalPABJIECHUE AHTEHHBI.
Harpyska taroBol nojcraHiuy momxua OwiTh He Menee 30 % HOMHHANBHOH Harpysku.
OcHoBaHHe aHTEeHHBI JOKHO OBITh Ha BeIcoTe OT 1 110 1,5 M Haj 3eMieii;

0) u3mydeHHe pagMOBOJH BhIE jiMana3oHa gactot or 9 xI'm go 30 MI'n usmepsercs
BUTKOBO# aHTEHHOH, KOTOpas JOJDKHA ObITH HANMPABIEHA, KAK YKA3aHO B IYHKTE a). Bo Bpems
M3MEPEeHHUH Harpy3ka TATOBOH MHOACTAHIMM JO/DKHA OmTh HEe MeHee 30 % HoMuHANbHOH
HATPY3KH;

[Ipumeuanue — CuHTaercd DOMyCTHMEBIM, 9TO NPH 3a(HKCHPOBAHHOM MONOXKEHHH AHTECHHBL,
B HEKOTOPHIX YaCTOTaX H3MEPEHHBIE 3HAUEHHS MOTYT OBITh MEHBIIE abCOMOTHOrO MaKCHMYMa.

B) MAKCHUMAJIbHOE WU3IY4YECHHE PaJMOBOJIH HAJ[ jMana3oHoM uactor ot 30 MIu no
300 MI'u of6biuHO M3Mepsercs AMMNONEM HIH OMKOHHYECKOH AHTEHHON B BEPTHKANLHOM
nojaokeHuH. Bo Bpems u3MepeHHil Harpyska TATrOBOI IIOJCTAHIUH TO/DKHA OBITH HE MEHee
15 % HoMuHaNBLHOM Harpy3kH. LleHTp anTeHHb MoMKeH OBITH HA YpOBHE 3 M HaJ 3emuieil;

I) MakcHMajlbHO€ H3yYyeHHEe PajHOBOJH HA yacTore okoso 350 MI'u (BeiGupaercs Ha
HCIIBITATENbHOM ITOWanke, 4ToOb H30exaTs JPyrue liepejiaBacMble CHIHAbl) H3MEpsSercs
JOTONIEPHOIUYECKOH AHTEeHHOH BEPTUKANLHON NONAPH3AIMH, NIPH 5TOM JOJDKHO OBITH
OTMEYEHO HalpaBleHHe aHTeHHbl. Harpyska TSroBoil moacraHiuu AOJDKHA OBITH HE MeEHee
15 % nomunansHOH Harpy3ku. Llentp anrenust noipken 6piTh Ha ypOBHE 3 M Haj 3eMiei;

J1) M3Jy4YeHUEe PajHOBONH Bhime juanasona wactor or 300 MI'uy ao 1 ITu oOwsruno
H3MEPAETCA JIOTOIIEPHOUYECKOH aHTEHHOH, IOJ0XKEHHE KOTOPOH JIOJDKHO ObITh, KaK YKa3aHO B
myHkTe T). Bo BpeMs usMepenuit Harpyska TATOBOHM NOZCTaHIMH AODKHA OBITH HE MeHee
15 % HoMuHanbHOM Harpy3ku. LIeHTp aHTeHHBI JOJDKEH OBITH HAa YPOBHE 3 M HaJ 3eMIeil.

13
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IIpunoxenne b
(cnpasounoe)

Onucanue MeTOIa H3IMEPEHUI

b.1 BeepeHnue

B yka3zaHHOM MOpPHIOXKEHHH IAE€TCAd OIMCAHHE METOJAa H3MEPEHHUS IMEKTPOMArHHTHBIX
IOYMOB, TIE€HEPHPYEMbIX IKEJIS3HOJOPOXKHOH CETLI0 BO BpeMs JBIDKEHHS [0 HEH
HKENE3HOJAOPOKHOTO TpaHCropTa. CymmecTBYIOIMHE METOAbl M3MEPEHHH HE CYMTAIOTCH
COOTBETCTBYIOLIMMY, [IOTOMY YTO TPAHCHOPTHBIE CPEACTBA JABIGKYTCS HA 3HAYHTENbHO BBICOKHX
ckopocrax. HMccienoBaHuo MOANEXKAT KAaK TATOBBIE, TaK U IPULIEIHBIE BarOHbL, IOCKOJbKY
B TPULEMHBIX BaroHax MOKET OBITh YCTAHOBJIEHO 3NEKTPOOGOpYyAOBaHUE, TNPOU3BOAALIEE
myMmsel. Taxke HE0OX0AHMO MOABEPrHYTh MCIBITAHUIO JH3EIbHBIE TATOBbIE CPEICTBA, KOTOPLIE
MOTYT OBITh HCTOUHHKAMH H3JIY4EHHS PAJTHOBONH. JlaHHbiil MeTOX IO3BOJIAET IIPOBECTH OLIEHKY
IIOMeX, KOTOpblE MOTYT HCIBITaTh APYIUE LOJIbL30BATENM 3IE6KTPOMArHUTHOIO CIIEKTpa.
B nybnuxanuu paercs onucaHue 6a30BOTO METO/1a H3IMEPEHHH.

b.2 Tpebopanue 0 cielManbHOM METOZE U3MEPEHHU

Jna uactor Gosnee 9 kI'm cymecTByeT CTaHAAPTHHI METOJ H3MEPEHHA mouneit
PaTuoBOIH, onucanue komopozo oaemes ¢ 'OCT 16842,

Kene3HomopoxkHast CETh MMEET OTJIHYMTENbHBIE XAPAKTEPHUCTUKH, B CBA3U C ITUM
HeoOXOAUMO  NPUMEHATh  CIEeUHAIbHBII  METOJ  u3MepeHua. K OTIMYUTENbHBIM
XapaKTEPUCTHKAM OTHOCAT OBICTPOJBIDKYLUMMCH MCTOYHHK M3JIYYSHUS H  BO3MOMKHOE
M3TyYeHWe IUHHOM AHTEHHEI, KOTOPOH, MO CYTH, SABJISIOTCS NPOBOTHHKH 3JE€KTPOTHTAHUS
NEKTPUQUIEPOBAHHEBIX KE/IE3HBIX J0POI.

B mnpumepe Ha pucynke bB.]l 1oka3aHO M3MEHEHHWE 10 BPEMEHHM H3JIY4eHU,
TEHEPHUPYEMOT0 JABHKYIIMMCS MO€3J0M, ¢ 00pa3oBaHHEM MHOTOYUCIEHHEIX MEPEX0IHBIX
nouneit.

JaHHbIE MeTOA M3MepeHHs KEAe3HOOPOKHBIX IMYMOB MPOBOJHTCA HHAYE, YEM METO]
KBa3UIIHKOBOIO AeTeKkTHpoBaHus, ykazauuwiti ¢ TOCT 16842, notoMy 4r0 OH HE IO3BOJISET
IIOMHOCTBI0 OINPEAENINTh IPE/elibl IIOMEeX, BO3IEHCTBYIOIMX HAa JPYIHE CeTH, HAXOIAALMECcs
nobauzoctu. Meron, onucergaemuiti ¢ I'OCT 16842, mpemHa3HaueH TOJBKO Ui 3alMThI
PaguOCBsA3H OT IIOMEX, HO OH HE PAaCIPOCTPAHAETICs Ha 3IEKTPOHHLIE CHCTeMEl 0e301acHOCTH,
HalpyMep Te, YTO PACIOJI0KEHBl PAIOM C KETE3HOJOPOKHBIMU IIYTAMHU MIH YCTAHOBIEHBEI B
a3poIopTax, B paboTe KOTOPLIX KPATKOBPEMEHHbIE 1IEPEXO/IHbIE 110/ MOT'YT BBI3BATh IIOMEXH,
Ecnu 8 xauecmee 6az08020 memoda buin evibpan mom, umo ykazan ¢ 'OCT 16842, mo napsady
¢ Hum 6b110 Obl HEOOXOOUMO NPUMEHAMB MEMOO ONPEOeNeHUs NUKOBO2O YPOBHS UYMO8, YmOobbl
COOMBEMCIME08amMd HOMPEOHOCIAM BHYMPEHHEN OMPACIU NPOMBIUACHHOCHU U NPO8OOUMD
IKCHEPUMEHMBL N0 CO30AHUIO pearrcinuieckoll umumayut. UTo KacaeTcs xeme3HbIX JOpOT, TO
HeOOXOOUMOCTh IPOBEICHNs ABOHHBIX MHCUIBITAHHE IpencraBnsina Obl  3HAYUTENbHLIC
TPYIHOCTH,

3aTpyIHUTEIBHO CO37aTh TOYHYIO CB3b MEXTY 3HAYEHMSIMH, IOTYYEHHBIMU METOIaMU
OIpEe/ICICHHs IIMKOBOTO M KBa3WIMKOBOI'O YPOBHEH IIYyMOB, TaK Kak TIeHEepupyeMbie
TPAaHCIOPTOM IIOMEXH MOTYT OBITh AMO0 NMOYTH IMOCTOSHHBEIE CHHYCOWIANBHBIE Konebanus Ha
paboueit wactoTe 0opTOBOrO 00OpPYAOBaHUS, pPabOTAIOILEr0 B PEXKUME INepeAadd CUI'HATIOB
«3eMJI — TOE3/» MK CEPUEH HOBTOPSIOMMXCS UMILYJILCOB OT JAPYTUX HCTOYHHKOB, HAIPUMED
TOKOIIPUEMHHUKA/KOHTAKTa C I[IOJBECHOH KoHTakTHOH muHueil. Opuako, B 0o0oux ciyuasx
3HA4YeHME, MOIY4SeHHOE METO/I0M OIPEeIeIeHHs [IHKOBOTO YpPOBHS IIyMOB OyaeT Goibine Wiu
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PaBHO 3HAYEHHIO, IOJIYYCHHOMY METOAOM OILPESICICHHS KBAa3HIKMKOBOIO YPOBHS LIYMOB, &
coomeemcmeuu ¢ F'OCT 16842.

B.3 ObocuoBanue /i MPUMEHEHHS CIIEIHATBHOTO METO/A H3MEPEHUS

M3nyuenve noneit uamepsercs He 00 Meroxay, ykazaunomy ¢ FOCT 16842, a no merony
OIIPEJICNICHNS] ITMKOBOTO YPOBHS IIYMOB 334 KPATKOBPEMEHHBIA NPOMEXYTOK BPEMEHH, FUisd
KOTOPOTO PEKOMEHJYEMBIH HHTepBam BpeMeHH coctaBiaseT 50 mc, B BuiOpaHHOH wacToTe,
IIOCKOJIBKY:

— TAKOW METO/I HO3BOJIAET MY9IIIE PEICTABHTE BIMSIHHAE H3ITYIEHUH HA JPYTHE CHCTEMBI
(3MEeKTPOHHBIE WIIH KOMIIBIOTEPHBIE), B TO BPEMS KaK HPHHIIUIEI B3BEIIHBAHHS, [IPHMEHIECMbIC
IIpM  OIPEJEISHUN KBAa3HUIMKOBOIO YPOBHS, MIAlOT ILPEJCTABICHHE TOJLKO O IIOMEXax
€0371aBaeMBIX JUIs epejau curuanoB. MuTepsan B 50 ¢ mo3BOJSET YIIOBHTH ITHKOBEIH YPOBEHE
OIYMOB, [OSBISIOIMECS OpH H3MEHEHMH HAIPABISHHS TOKA HA JKENe3HBIX JIOporax
C IEPEMEHHBIM TOKOM B dekTpoceTd. Ha wacrore 16,7 'l ATHTETBHOCTD KaX0r0 H3MEHEH U
HalpasJieHHs ToKa paBHa 33 Mc, noartoMy 3a 50 ¢ ero Bceria MO>KHO OILIPE/IE/IUTh;

— 3TOT METOJ ObICTpEe, TaK KaK B HEKOTOPBIX CHCTEMax, OCHOBAHHBIX HA ONPEACICHHH
KBa3MIIMKOBOTO YPOBHS INYMOB, YCTAHOBIEH WHTEpBaI B 1 C, HapuMep B TalbBaHOMETpax.
3TO CHHIIKOM MHOTO, ©CIIH PeYb MIET O IBHKYLIEMCS IOS3/IC;

— OH MO3BOJSIET IIOJIYYUTh MAKCHUMANLHOE 3HAYEHHE, KOTOPOE MOXKET OBbITh U3MEpEeHO
C HOMOIIBIO MeTOJ1a, yrkazanunozo 6 [ OCT 16842, u sBnsiercs HavMeHee IIOMEX000pa3yloIHuM
JUTS Iepeiay CHTHAIIOB,

Bb.4 duana3ou gactoT

XOTS ’KeNe3HOJOPOXKHBIH TPAHCIOPT H TOKOCBEM CKOJUB3SIHEIC KOHTAKTA TAKKE
ABIAIOTCA MCTOYHHKAMH ITyMOB C 4acToToi Goxee 1 I'TL, OHH reHEpHUPYIOT HHU3KHE YPOBHHU
H3nmy4eruit, 6bICTpo ocrabeBarouye HA paccTosHHE. Clie[0BAaTENbHO, B HACTOAINEE BpeMs HeT
TIpe/IIoKeHHH 1 n3MepeHus yacror Beime 1 1T

b.5 KoMME&HTapuH B OTHOLIEHUH IIOIOCHI IPOIYCKAHUSA 4YacTOT

CoOTBeICTBYIOMIEE M3MEPUTEIBHOS 000PYAI0BaHHE CHOCOOHO HAHTH JAPYIHE IIOJIOCHI
IIPOITYCKAHUs 9acTOT, IOMHMO TeX, 4Te ykasausl B 5.1.2, naupumep 300 I'y juist quanasoHa ot
9 xI'y go 150 xT' 1 7,5 k' w10 kI s jiwanaszona or 0,15 MI'u go 30 MI'n.

B juanazone ot 9 xI'u mo 150 kI'iL monoca nponyckaHHs 9acTOT HeDOIbIIas, HO 3TO
yIOOHO MpH TOUCKE CIEHU(PHUYECKHX HCTOYHHKOB 1iymMoB. B muamazone ot 0,15 MI'u mo
30 MI'y pazuuua mexay 7,5 kI'u, 9 k['u u 10 xI'q HespaurTenbHA LIS ONPEACIECHUS LIYMOB.
Ecnu mpuMeHSIOTCS MHbIE 3HAYEHHS [0J0C NMPONYCKAHHS 9acTOT, YeM Te, YTO YKa3aHBI BHIIIE,
TO IIOJIYYCHHBIE Pe3yI-TaThl MEPEBOIT B T€, YTO XapaKTepHb! A8 YCTAHOBICHHBIX 9aCcTOT Ha
TOM OCHOBaHHH, YTO 110 CBOEH IIPHUPO/IE LIYMbI HMEIOT UMIYIGCHYIO XapaKTEPHCTHKY.

b.6 TouHOCTE U3MEPUTENEHOTO 000y I0BaHUA

3HayeHHe TOYHOCTH HM3MEPUIENbHOrO 00OpymoBaHus, paBHoe 4 b, Kak ykasaHo B
5.1.3, BeiOpano, noroMy 4T0 061EeH3BECTHO, 4TO IpH 3Hauerny £10 nb nm 6onee pesynbTarsl
KCIBITAHUH TIOBTOPAIOTCA TIPH IIOYTH OJIMHAKOBBIX YCIOBUSX. V3MEpUTENbHEIE YCTPOHCTBA,
onucwisaemvle 6 I'OCT 16842, naior TOYHbIE OKA3AHMS [IPH U3MEPEHMAX, HO TaKas TOYHOCTh
HepeanbHa, TaK Kak 3HAYEHHS H3TY4YeHMH CHIBHO BapbHUPYIOTCA IPH KAKIOM HCIIBITAHHH.
JlomryckaeTcsi IPUMEHEHHe H3MEPUTENBHOIO YCTPOWCTBA ¢ MEHBUIeH TOYHOCTBIO HOKA3aHHU
(uanprMep, aHaJM3aTOPa HACTOTHI PA3BEPTIKH), IIPOBEPKA KOTOPOrO NOKA3aia, YTo NOKa3aHus
3TOTO YCTPOMCTBA HE OTIAMHAIOTCS DoJee 4eM Ha + 4 1b oT moka3aHuil ycTpoHcIBa, yKa3aHHO20
¢ I'OCT 16842. Ananmu3aTop 4acTOTHI Pa3BEPTKH IPHTOAHBI IIPH ONPEACNEHHMU IMKOBBIX U
KBa3MIIMKOBBLIX YPOBHEH UIYMOB M jUIs LIOJIOC IPOIIYCKaHMs 4acToT, ykazanuoix ¢ IOCT 16842.
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B.7 Ilonos>xeHus aHTeHHEBL

CyiecTByeT HECKOIBLKO BAPHAHTOB BHIOOPA PACCTOSHHS AHTEHHBI OT OCH MYTH.

OO0bI4HO PAaguOYACTOTHL M3MEPAIOT HAa paccrosuu 1 M, 3 M, 10 M u 30 m. 3uayecuue,
paBioe 1,0 M, HEBOSMOXXHO, a HA PACCTOAHHHU 3 M CYIIECTBYET BEPOATHOCTH, YTO KOPIYC
TPAHCHOPTHOTO CpeACTBa Oy/ieT OKAa3bIBaTh CHILHOE BJIHAHUE, BCIISJCTBUE YEIO U3MEPEHHs HA
GonbIIMX PACCTOAHUAX OYIyT UCKAKEHBI,

PexoMeHIyeTCs MPOBOJMTL HCMBITAaHHA Ha paccTOSHHH 10 M, TaK KaK CKOXB3SAIAHN
KOHTAaKT TPAHCIOPTa C OJIEKTPUYECKOH TArOil HAXOAMTCS B 30HE BUAMMOCTH AHTCHHBI,
a BIMSHHE KOPIYCa TPAHCIIOPTHOTO CPEACTBA MEHEE 3HAYMTENbHO. JIpyruM cranjapTHBIM
paccrosiiueM sBaserca 30 M, KpoMe TOTO, OHO YIAOOHO /i HEKOTOPBIX HCHBITATENIBLHBIX
ILIOINAZO0K, OJHAKO B 3TOM Cllydae MOXeT ObITh ciiabee cuna CHUrHaja, a M3-3a OKPY)KAIOMMX
LIYMOB YCIOXHMTCS 3a/laua TMOJY4YeHHs IIYMOB, IPOH3BOIUMBIX XKene3Hoit goporoii. [losromy
JUls NpoBeJeHUs u3MepeHHH BeiOpaHo paccrosHHe 10 M, HauMHAs OT OCHM IYTHU, IO KOTOPOMY
IPOXOAT TPAHCIIOPTHEIE CPEACTBA.

I[IpuMeuyanue - HeoGxoAHMO NPHHATH MEPHI MO OrPaHHYCHHIO BIHAHHA H3MEPHTEIBHOTO
00OpYAOBaHHSA, CETH OJNEKTPONMHTAHHSA W CHJIOBOTO YCTPOHCTBA Ha MOKa3aHUA HM3MEpPSIOIIEro
ycTpoiicTBa.

b.8 TIpeoOpa3oBanue pe3yabTaTOB M3MEPEHMH, C/IEIaHHBIX HAa PACCTOSHUM HE PaBHOM
10M

3HadeHHs # OCHOBAaHLI HAa OCHOBAHMM HAaOMIOAEHHH 3a BO3AYIIHBIMH JHHHAMHU
3NEKTPONUTAHHA B YCIOBUAX OTKPBITOTO IIPOCTPAHCTBA. Ecnu peyr HAET O 30HE, B KOTOpOH
MMEIOTCSl CTPOUTENBHbIE KOHCTPYKIMH, TO 3HAU€HHsA # YBENHYHBAIOTCA. VI3BecTHO, uTO
3HAYeHUA M, NPUBEJACHHBIE B 5.1.6, HMEIOT COOTBETCTBYIOLIYIO TOYHOCTb, TAK KaK OHU OBLIH
u3Mepensl mpu uactote 100 MIm cmenuansHO A7 JKENE3HBIX JOPOT U 3TO 3HAuYEHUE
cocrasaser 1,25 nna paccrosuuii 1o 100 M. B 'OCT 30805.22 na kaxcovie 10 m npubasisemcs
20 05 (n = 1), Ho daHHOe ycnosue NPUMEHAEMCS MOAbKO 075 BPOBOOAY el ANOCKOCY 3eMTU.

BaHO MOMHUTB, YTO NpPH HCIOBITAHHAX HA paccTosHuH 10 M 1moae 31eKTPOMArHUTHOM
MHJIYKUMH M 1101 H3IYy4eHWs MMEIOT pajIMyHble XapakTepUCTHKM BO3Jie HMCTOYHHKA
u3nyueHHs. Ecnu 3HadeHMe pacCTOAHMS MEHbINE 3HAYEHMS JUTMHBL BOJHBI, TO Oyjer
mpeobiajaTh o€ 3NEeKTPOMATHUTHOM HMHAYKIMH. TeopeTHyecKH BEeTHYMHA 3THUX JBYX IOJei
YPABHHBATCS HAa PACCTOAHHM (JUIHHA BOJIHBL/2 T ) OT HCTOYHHKA U3MYYSHHUS.

CoOOTBETCTBEHHO, €C/IM IIPU M3MEPEHUH H3TyueHHH paccTosHHe cocTaBmier 10 M, To Bce
HCHIBITaHHUS TpH gacToTe Huxke 5 MI'1 npoBoasTcs B OmkHeR 30He, rie nmpeodiajaaer curan
MarHMTHOH MHIYKOMU. B 3T0M caydae pesynsrarbl HaubOIee TOYHO OIMCHLIBAIOTCS
BeIpaxeHneM A/M. B 6mixHel 30He cua 31eKTPHUECcKOTo MO HU3Kas 1 0GBIYHO HE BHI3LIBAET
IIOMeX.

Ecnu MCTOMHMK M3Iy4eHHMs MMEET BBITAHYTYIO (OpMy, Kak [0€3[, TO 30Ha OIHKHETO
IIOJS MOXKET IPOCTHPATHCH Ha paccTosHue GOoibliee, YeM TOBOPUTCS B TEOPHH O TOYEYHOM
HCTOYHHUKE U3LyYECHHS.

B aroM cirygae 3HaYeHUE 110/15, BRIPAKESHHOE B aMIIepax Ha METP, HEPEBOMTCS B BOJIBLTHI
HAa MeTp IyTeM YMHOXEHHMA Ha 3HaueHHe CONPOTHBIEHUs (MMIuejaHca) cBOGOIHOIO
upocrpaucrsa (120 Owm).

Jnst AMIONS M JIOTONEPHOAMYECKOH AHTEHH YCTAHOBIEHO OJHO 3HAYEHHE BBICOTHI,
MOCKONBKY B JAHHOM ClIy4ae HEIb3S IPUMEHUTh MEPEMEHHEIE 3HAYEHHS BBICOTBI, KaK 3TO
00BITHO JAeTaeTcs IPH U3MEPEHHUAX H3IYydEHUH.

IIpu ymeHbIIEHNM aHTEHHBI B LIEHTPE MEXIY JIBYMS ONOPHBIMHU CTOJI0AMH YMEHbINACTCA
UX OKpaHHBIH 3(¢eKT H JIOKaIbHLIE NIEPEXOJAHBIE IIOJIs, BO3HUKAIOIME H3-32 HCKPEHHS,
KOTOPBIE 4aCTO HMEIOT MECIO Ha CTo)I0ax, IJie BHE3AMHO MEHSETCS MEXaHMYeCKUH MMIEIAHC.
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IloaTOMY MCHBITATENBLHYIO IIOLIAAKY CIEAYeT pPACIOJAararb Ha  pPacCTOSHUM  OT
BOJBTOI00ABOYHEIX TPAHCHOPMATOPOR, COSTUHEHUI MIPOBOJOB BHAXIECTKY, CEKI[HOHHBIX
H30ATOPOB U MECT, T€ CAy4arTcs epebou B pabore.

b.9 1llkana u3mepenui

Ha norapucmuueckoii mkane: 1 mxB/m = 0 ab mxB/m, a 1,0 B/m = 120 ab mxB/m.
(AHANOTHYHOE COOTHOTIIEHHE IPUMEHAETCS K MKA/M 1 IBMKA/M).

3Ha4YeHHs I[IPSJEIOB H3IYYCHUH MOXKHO OLpPEASIHTh BhipaxeHuwsMH A/M u B/m, npu
HeO0X0IMMOCTH UX MOYKHO H3BJIEYD.

Cuia asekrpuueckoro mnois jabmkB/m = (paBHa) cuIE€ MAarHUTHOTO IIOJI
obvMxA/M  + 51,5, ecnu  3HAaueHME  H3MEPEHUS  IOJIYY4CHO W3  JANbHEH  30HEI
(51,5 =20 logio(compoTHBIEHNE BOJHEI CBOOOHOTO IPOCTPAHCTBA)).

B.10 TToBTOpsAeMOCTE PE3yNBTATOB

TIpn u3MepeHnH PaMOYACTOTHBIX H3JIYUEHHUH KeIe3H0M J0poru 0cobeHHOI mpobaemMoit
SBIAETCA MEPEMEINEHHEe HMCTOYHWKA H3IYYCHHS BAOIb JKENE3HOM aoporu. 3T10 3aTpyaHsAET
monyueHue OOJBITOr0 YHCHAa pe3yNbTATOB HM3MEPEeHHH B NPUMArucCTPaibHOH  30HeE,
U CIEJOBATeIbLHO HE0OXOOUMO CO3JaTh TAKME YCIOBHS, YTOObI OBLIO BO3MOXHO IIOBTOPEHHE
U3MepeHuit,

YroOBl YMEHLIIUTE BO3MOMKHOE BIIMAHIE HA HCHBITATENBHYIO IIOAAKY 3HAYUTEIEHOTO
YPOBHS M3IYUEHHH, Te€HEPUPYEMBIX Y/IANEHHBIMH TPAHCIOPTHBIMM CpEACTBAMH, HampuMep
gepe3 pPe30HaHC, HeoOX0IMMO YIAIUTL JPYrHe TPAHCIOPTHLIE CPEACTBA, 3IEKTPOIUTAHUE K
KOTOPBIM IIOCTYIIAET II0 TOH € KOHTAKTHOH IOJABECKE WM KOHTAKTHBII penbc. Ecnu
JNEKTPOMUTAHHE TPAHCIOPTHOTO CpPEACTBA OOECHeuMBAETCA KOHTAKTHOH  MOJIBECKOIA,
PEKOMeEHyeMOo€e paccTOsiHHe cocrasiser 20 kM, a B Cllydyae IHTAHHA OT KOHTAKTHOI'O PelbCa,
2 KM.

OnHako jaKe HpH TaKUX YCJIOBHSAX BEPOSATHO, YTO DPE3YNALTAaThl HCIBITaHUN OymyT
3HAYHTEILHO BapbHPOBATECA MEKAY COOOI.

b.11 BuiGop yacToTs

Jdpyro#t npobnemoii, CBA3aHHON C [ABIDKEHHEM TPAHCIOPTHOIO CPEACTBA, SBIACTCA
KpaTrKoCTb BpPEMEHH IS IIPOBEJIEHMS M3MEPEHMH Ha pa3IHYHBIX YacTOTaX B Tpejenax
Tpebyemoro juanasona. CyiiecrByer TpPH METO0/a, LIO3BOJISIOIKE [OLYYUTH AOCTATOUHOE
yucno JaHHeiX. K IpHMepy, HCOLITAHUS MOMXHO TIPOBOJAMTh HA HECKONBKHUX BRIOPAHHBIX
4acTOTAaX BO BPEMs IPOXONKAEHHS I10€3/12; BO3MOMKHO IPUMEHEHUE METO/IA PA3BEPTKH YACTOTHI
BO BpEMs IPOXOXJIEHHS II0€3/1a; MM JiellaTh 3aMep OJHOH YaCTOTHl IIPH KaXJOM INPOXOJIE
oe3/1a, HO JUIsl 3TOTO HEOOXO0IUMO POXONK/IEHHE HECKOILKHX MOE3/I0B.

Koporkux VHTEPBAIOB BpPEMEHH MOKHO I06uThCs c HOMOIIBIO
KOMIIBIOTEPU3HPOBAHHBIX HM3MEPHUTENBHEIX YCTPOHCTB, MEPEKMIOUAIOIHX YACTOTY B TEYEHUE
BPEMEHH, JOCTATOYHOIO, YTOOEI 3apeTUCTPHPOBATH MOKa3aHUA. TakuMm CcHOCOOOM MOXKHO
u3MepuTs 5 wan Oosree 4acTOT B cekyHAY. JUis OXBaTa BCEro CIEKTpa 4yacToT HEoOXoaumo
M3YyYUTh HE MEHEE TPEX YACTOT Ha JEKaJHBIH IHANA30H YacToT.

B nuanasone uactor or 9 kI'm mo 150 xI'n Tarosoe obopymoBanue MOXeT ObITH
MCTOYHHKOM IIYMOB Ha 9E€TKO OILPEJENIfEMBIX yacToTax. JKenarenbno mpoBecTd HOUCKH B 3TOM
JIHaNa30He YACTOT, YTOORI OUPEJETHTE UX MAKCHMATbHOE 3HAYEHUE, U LOIYYUTh 3HAYEHHUS Ha
31X Hacrorax. CllefyeT yUHTBIBATE, YTO JIAKE Ha TAKMX HU3KHUX HACTOTAX MOXKHO OOHApYKHUTh
paguoCHTHANbI, HOCTYIAIOIMKE OT IOCTOPOHHHMX PaJHOIEPE/NaTYMKOB, TO3TOMY WX CIEIyeT
onpesesTe U 06xoauTh. He cunTaercs HE0OX0JUMBIM BECTH IIOUCKH YaCTOT, XaPAKTEPHBIX AJIs
TPaHCIIOPTHEIX CPEJICTB, B quana3one Boire 150 k',
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Hpyroit Bapuaut. Ha ocHOBaHMM MEHBIIETO YHMCIA YACTOT MOXKHO COCTABUTD JIMHEIHYIO
xapakTepuctuky. OpHako Takoi MeTOZ He MMeeT NPOYHOro OOOCHOBaHMSA, TaK Kak
TPAHCIIOPTHOE CPEICTBO MOKET LIPOM3BOJUTE CHIBHBIC IIYMBl HA CHEUM(HUYSCKUX YaCTOTAX,
M, KPOME TOTO, B KOHTAKTHOH JTMHHH MOKET BO3HUKAThL pe3oHaHc. CnemoBaTensHo, Tpebyercs
He MeHee Tpex 3HAueHHH 4acTOT Ha JIeKaJHBIM JAuana3oH, a Oosiee IIPEANOYTHTENHHO
IPUMEHATH KaK MOXHO OOJIbIle 3HAYEHHH 9acToT.

b.12 CocrosiHue *KenesHol Joporu

b.12.1 MeTeopoIoruyecKue yCIroBHs

Ha yposenn paagnomyMoB >KeNE3HOJOPOXKHOH CETH, PACHOJOXKEHHOM B OTKPHITOM
mpocTpaHcTBe, Biamser armocgepa. Lllymsl, NpPOU3BOAMMEIE BHICOKOBONGTHBIMM JHHHUSMH
3NEKTPONUTAHHUS, TOBBIIIAIOTCA npuMepHo Ha 20 1b Bo Bpems moxasa. Ha skeme3HsIx joporax
LIYMBI, IPOU3BO/UMBIE IIPH KOHTAKTE TOKOIPHEMHHUKA, YMEHBINAIOTCA BO BpEMs JIOWAS, TaK
KaK CHIDKAeTCA CONPOTHUBICHHE B YrOJABHON IITACTUHKE, NIPHIEraomeit K KOHTAKTHOMY
IIPOBOJY, H oOecneunBaercd 00Jee INIOTHBIH KOHTAKT MEXIY IIPOBOJOM H TOKOIPHEMHHKOM.
O6pa3oBaHue JIbJa Ha TPOBOHUKE TEKTPUUYECTBA BEAET K 00pa30BAHHIO JYTH H HOBBIINECHHIO
mymoB. CHILHBIH BeTep TaKKe BIMAET Ha MEXAHHUKY BO3AYIIHOTO MPOBOJA U KOHTAKT MEXKIY
IIPOBOJIOM M TOKOIPHEMHHUKOM. BIMsAHHE METEOpOJIOTHYECKUX YCIOBHI HA M3MyYeHHUE I1YMOB,
IPOM3BOANMBIX JKEIT€3HOJOPOKHEIM TPAHCIIOPTOM, M3Y4EHO €IIE HE MOIHOCTHIO.

b.12.2 CkopocTs, TATOBOE yCHIHE

YroObl Oonee TOYHO CpPaBHUTh PE3yJNbTaThl HM3MEPEHHs LHYMOB JABHKYIUETOCS
TPAHCHOPTA INPOBOJAAT B OCOOBIX YCIOBMAX, HAaNpUMEDP IPU CKOPOCTH TPAaHCHOPTa, PaBHOMH
HEKOTOPOH J01e MakCHUMalbHOH CKOPOCTH, a B CIy4ae TArOBOIO TPAHCIOPTA, CO3LAIOT I'PYs,
pPaBHBI{ HEKOTOPOH J0I€ MOCTOSHHOM HOMHHANIBHOH MOIMHOCTH. HeoGxommmo BuiOpath
3HAYEHUA U1 OJTHX JOoJeH M y4YHTBIBAaTL pabouue JaHHbLIE TPAaHCIOPTHOTO CpPEICTBA.
TlogxomaimuM yCIOBUEM SABISETCA PEXHM pabOThl, NMPH KOTOPOM TPAHCIOPTHOE CPEICTBO
IPOM3BOAUT MAaKCHMAalbHbIE PAJHOIIYMBEI, HO IIOCKOJABKY B HACTOAINEE BpeMs eIlle He
CYIIECTBYET OIIHCAHUSA 3TOr0 METOA4, TO OH HE IPUMEHSIETCA Ha IPAKTUKE.

b.12.3 MHorouucienusie H3y4eHus, IPOU3BOIHMBIE OTIAICHHBIMYU MOS3aAMH

B peanpHO# AeicTBUTENBHOCTH OOBEKT, HAXOAHTCS B 30HE IIOMEX, CO37aBaeMbix Golee
4YeM OJHHUM TArOBBIM cpeacTtBoM. Iloatomy, roBops 0 mpesmenax pagHOLIyMOB TO, YTO
¢u3nyecky TPaHCIOPTHLIE CPEJICTBA HAXOAATCA B OTAAIEHHM, HO OKa3bIBAIOT JNEKTPHUECKOE
BIUSHHE, CYHTAETCS HE3HAUUTEIBHEIM (PaKTOpoM. IIoATBEPKACHEEM 3TOMY SBISETCS TOT (haKT,
9YTO MCTOYHHK IHYMOB MEPEMEINAETCS, M XOTA HAXOAAIHMECS Ha YNAICHHH TPAHCHOPTHBIE
CPEJCTBa MPOMU3BOAAT IMYMBL, OCNAa0IEHNE CUTHAIOB HA BBICOKUX HACTOTAX OOBIYHO BEICOKOE.
Ecnu roBopHTh 0 NMONMX U3MydeHHE HA HH3KMX 9acTOTaX, TO 34eCh ocnabieHue CHroamos
cnabee U BCe TPAaHCIIOPTHBIE CPE/ICTBA, HAXOIAIUECS B 30HE BIHMAHHSA (PACCTOSHUE MOXKET ORITH
HECKOJBKO KHJIOMETPOB) OKa3BIBAIOT BJIHSAHHE HA ypOBEHL IMyMoOB. OmHAKo B Ko3(duumeHTe
IOTPEINHOCTH IIPH IIOBTOPEHMSX YIUTHIBAETCA 3TOT PdexT HanoKeHus, TOITOMY HITYIEHUS,
TEHEPHPYEMBIE OJHHM MOE€3/I0M MOKHO OL[EHUBATH II0 IPEACIAM H3TYYCHUH.

b.13 Uncno TAroBHIX CPEJICTB B TIOE3IE

B cIBOGHHOM TArOoBOM CpEACTBE HAPYINAeTCs KAadeCTBO KOHTAKIA TOKOIPUEMHHKA
BEJIOMOI0 TATOBOIO CPEJCTBA M BO3MOMHO MOBBINIEHHE W3IXy4eHHs mymoB. Ecnu ucnbiraHus
Heo0X0JUMO MPOBECTH Ha I0€3/1€ C MAKCHMAIBLHO ITOJHBIM COCTABOM H C/IBOCHHBIMH TATOBBIMU
CpeACTBAaMHU, CIAESAYET MPEICTABHTh CIENMANbHBIN 3ampoc. IIpH ycTaHOBNEHHM JONYCTUMOTO
YPOBHS H3Iy4eHHH clIeqyeT NPHHHMATL BO BHHMAHHE, YTO IIO€3][da UMEKT MHOTOCOCTaBHYIO
CTPYKTYPY H CI€J0BaTEIBHO HPOU3BOMUTE DOJbILE IIYMOB.
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IIpnnoxenne B
(cnpasouroe)

Kaprorpadgus — nexTpHieckHe H MATHHTHBIC MO,
HpPOU3BOAHMBIEC HA YACTOTAX, BOJHUKAIOIIMX NPH TArOBOM YCHJIMH

B rabnuue B.] npuBeneHbl CTaHAAPTHBIE YHCIEHHBIC 3HAYCHMs BEIHYHH HM3Iy9CHUH,
IIPOM3BOIUMEIX XKEIE3HOH JOPOroil BO BHELIHIOW cpely (Kaprorpadgus).

JaHHble BeNMYMHBL SBIASIOTCS 3HAYEHHUSIMH JIEKTPHYECKUX M MATHUTHBIX HOJICH
IIOCTOSHHOTO WM IIEPEMEHHOTO0 TOKA, PACCYHTAHHBIE Ul CTAHAAPTHBIX IPOBOJHHUKOB
COOTBETCTBYIOIIEH CETH 3IIEKTPOIIMTAHH,

3Hauenus, paccyMTaHHbIe Ha paccTogHuu 10 M OT ocHM IyTH Ha BeIcOTE€ 1 M Han
JKeJIe3HOH Joporoil.

Tabnrua B.1 — CrangapTHble MaKCHMaJbHEIE 3HAYEHU S JEKTPUYECKOTIO H MAarHUTHOTO
OISl IPH OCHOBHOM 9acTOTE B PA3IMYHLIX CETAX JIEKTPOIUTAHUSA

Certp Yacrora OnekTpHUecKoe MarruTtHOE noNE Hcxonaeie ycnoBHs
none E H
I'n B/m nb MKT nb
MKB/M MKA/M
O1750 B o 1200 B 0 <10 46 151 1~4000 A 50 %
KOHTaKTHOTO pebca obpaTHOro Toka mno
penkcamM
O1 600 B 10 750 B 0 35 15 1=1000 A 50 %
KOHTaKTHOH 00paTHOrO TOKA IO
IIOJBECKH penbcaM
1500 B xoHTaKkTHOH 0 63 156 111 159 1=8000 A
IIOJIBECKH U=1800 B 6e3
BO3YIITHOTO ITPOBOJIA
3 kB 0 50 154 28 147 1=3000 A
U=3,6 kB c Bo3aymHbM
IIPOBOJIOM
15 kB 16,7 750 177 40 150 1=2000 A
U=17,25 xB 6¢3
BO3/JlYIIHOTO IIPOBOJIA
25 kB 50 1000 180 16 142 1=1500 A
U=27,5 xB
¢ aBTOTpaHCcHOpPMaTOPOM
B JIMHHUH NICPEIAYH

IIpumeuanue — [Ipu pacyerax 3a oOpasel IPHHAT ABYXKOJICHHBIH IyTh. I paBeH TOKY B KOHTaKTHOM
penbee WK KOHTAKTHOH MOJBECKE KaXK/IOTO MyTH.

DNEeKTPHYECKHE T[ONS Ha YaCTOTax TapMOHHKH (B OCHOBHOM TpPeThbS H 0ATas TapMOHHKH
3NEKTPOIUTAHUS TIEPEMEHHOro Toka ¢ gactorod 300 I'm ¥ xoneOanHs 3NEKTPOITHTAHHS TIOCTOSHHOTO
ToKa ¢ yacTtorod 600 I'm) MOryr cocraBiaTh Hopsaaka 5 % OCHOBOH 4acTOTHL. MarHuTHEIC OIS LIpU
IIEPEMEHHOM TOKE ¢ YacTOTOH rapMOHHKH B JHana3oHe 1o 10 % ocHOBHOM dacToTH M 10 2 % B ceTax
IIOCTOSIHHOTO TOKa ¢ yacToTod 300 I'm m 600 I'n.

[Ipennonaraercs, 4YTO CHIA AJEKTPHYECKOrO0 H MATrHUTHOrO MNOJEH YMCHBIIAeTCs JIMHEHHO Ha
PacCTOSHHH. 3HauYeHHe MarHHTHOTO MOJIST MOXHO PACCUHTATH MO INHCHHBIM XapaKTEePHCTHKAM TOKa.
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