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- mepenava “HOy-xay" 3[IHCHIOETHCS Ha JJOTOBIPHIM OCHOBI a00 IHIIUM CIIOCOOOM BiJIIOBITHO JIO HAI[IOHAIEHOTO
3aKOHOJIABCTBA;

- lepKaBa CIpHsE 3aXUCTY MPaB BITYN3HIHIX BIACHHUKIB “HOYy-Xay™.

OxpeMo crig BpaxyBaTh iHTEepecH Cy0 €KTiB, IO MPHIOAIOTH “HOY-Xay*, 3aXHCT iX KalliTaJOBKIAACHb BiJ
miapoOOK Ta OTpUMaHHS “HOY-Xay™ B “HEMOBHOMY 00CS3i* TOIIO.
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3ACOBIB OBUUCJIIOBAJIBHOI TEXHIKHU

Bnaaoucnae I'anancekuii, Bimanii /loezans, Muxaiino Ilpokoghves
HAL] "TE3IC" HTYY "KIIl"

Anomayis: Po3rasaaaTbess 0co0auBocTi podirt 3 00JamITyBaHHA Ppo00YMX Miclb /Ui IIPOBENCHHS
cneniaJbHUX JOCHIIKEeHb 32c00iB 004YMCIIOBAJILHOI TEXHIKM Ta NpPHJIaAH, Po3pol/eHi aBTOpaMu, AJs

Ha pe3yJ1bTATH BUMIpIOBaHb.

Summary: Labour peculiarities of working places arrangement for carrying out special investigations of
computer facilities and devices which are presented here developed by the authors for the efficient, control
of the parameters of low frequency magnetic fields with the aim for minimization their inference on the
measurement results.

Knrouosi cnoéa: HU3bKOYACTOTHI MATHITHI MOJIsA, cHeliajibHi MOCTiAKEeHHS, 3aC00H O00YMCIIOBAIBLHOL
TeXHiKH, BUMipIOBaHHS, KOHTPO/Ib, MATHITHA iHAYKLif.

I Beryn

[IpoBeneHHIO BUMIpIOBaHb Ma€ IiepelyBaTH BHKOHAaHHsS 3axOAiB LIOAO MiHIMi3alii BIUIMBY Ha pe3yJbTaTH
BUMIPIOBaHb J1ecTabini3ylounx (akTopiB Ta iHIIMX CTOPOHHIX YMHHHMKIB. [IpH crnemiagbHUX JAOCIIKEHHIX 3ac00iB
obuncroBanpHOI TexHIKU (30T) 3 MeTOr0 3a0€3MeYeHHsT MaKCHMi3allii BiTHOIICHHS CUTHAJI/3aBajia Ta MiHIMI3amii aii
CTOPOHHIX 3aBaJ] BCl BUJM CIICLIaJIbHNX BHMIPIOBaHb MAlOTh IPOBOJMTUCH Ha CIIELiabHO OONaJAHAHUX POOOUYMX
Micipix. Ha HuX mMaroTh 3a0e3mevyBaTHCh YMOBH, 32 SIKUX BiJHOIICHHS CHTHAJ/3aBajaa Oyne He MeHIIuM Hik 10 ab.
Oco0mmBO ckIIaAHO 3a0e3MedyBaTH W0 YMOBY y HHU3bKOYAacTOTHOMY niama3oHi. Ciix Takox He 3a0yBatd i mpo
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TEXHOTCHHWH BIUIMB €JEKTpOMarHiTHux BunpomiHioBanb (EMB) Ha mnepcoHan, 1mo HpoBOAWTH CrELiasbHI
JIOCJIIJPKEHHS, 0COOJIMBO SIKIIIO 11€ CTOCYEThCS CIEiallbHO 001aJHaHUX JUIs IPOBEACHHS BUMIpIOBaHb (OOMEXEHHX Y
MPOCTOpi) IpUMilIeHb (eKpaHOBaHUX cropynd). I3 ycboro cmektpa EMB HaiiOinpmn mKiAIMBAMHA IS TIEPCOHATY €
HU3bKOYAcTOTHI MarHiTHI ot (HMII), mo xapakTepu3yloThCs Ty’Ke BHCOKOIO MPOHUKHOIO 3JaTHICTIO, BHACHTIOK
YOro IIKOAA BiJl HUX 3HAYHO MEPEBUINYE Tif0 CIa0KOTO pamialliifHOr0 BHIIPOMIHIOBAaHHSA, a TaKOXX TEXHOTCHHI
MOCTIiiHI MarHiTHi mos [ 1, 2].

3a TakMX OOCTaBHH aKTyaJbHOIO € TpoOjeMa OCHAIIEHHs CIeIialli30oBaHUX OpraHi3amiid, 0 MAaioTh IIPaBO
MPOBOIUTH CHEHialbHI JOCIIKEHHSI, aTeCTOBAaHUMH BHUMIPIOBANFHIMH TpWIAJaMA HE TITBKHA IS TPOBEACHHS
BUMIpIOBaHb 1H(QOPMATUBHHUX CKJIaJOBUX MNOOIYHMX E€JIEKTPOMArHITHUX BHUIPOMIHIOBAaHb, ajieé 1 ONEPaTHBHOIO
oOcTexxeHHS pOOOYMX MicLlb [0 TPOBEIEHHS CIIeliajJbHUX JIOCHI/DKEHb. B CcTaTTi po3misjgaloThCst Taiysi
3aCTOCYBaHHS Ta IUISIXH YIOCKOHAJICHHS MPWIAJIB Uil BUMipIOBaHHA Ta KOHTpoJto napamerpis HMII, po3podienux
HAIL ,,TE3IC” HTYYVY ,KIII”. Ha nymKy aBTOpIB Iii IPUJIa(y J03BOJIAIOTH BUPINIYBATH OJHY 13 3a3HAYCHUX 33]1a4, a
caMme — BUMIpIOBaHHs Ta ornepaTuBHui KoHTposib HMII B miamasoni yactot 5I'p — 30 MI'n. 3acTocyBaHHS NpUIaIiB,
0 po3polieH] aBTOpaMH, € aKTyalbHUM 1 NpH TPOBEIEHHI IHCTPyMEHTAIbHHX IepeBipok Ha o0’ektax EOT.
3anmexxHO BiX 3amad, IO BHPINIYIOTHCS TIPH MPOBEICHHI BHMIPIOBAHb, CNiJl BUAUTUTH OKPEMO TPYIH — MpPUIaTH
BHUMIPIOBAaHb 1 IpMIIaIH U1 KOHTpOIro mapameTpis HMII Ha poGodomy Micri.

IT Ilpunagu nJjis1 BUMiprOBaHb MardiTHoi ckiagosoi EMB
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PucyHnok 1 — 3ajie:kHicTh KoediieHTa KagidpyBaHHs aHTEH y YacToTHOMY aiana3oHi 5 'y ... 30 MI'n:
1 -AWP-HY. 005 (3 BBiMmkHenuM ¢iasTpom 50 I'n); 2 - AUP-HY.200; 3 - AUP-BY.0,1-30.
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Pucynok 2 — JIluHamiuHuii 1iana3oH TOYKOBOI AKTUBHOI aHTeHHU B Aiana3oni 5 'u...2 k'
3asexHicTh BUMipOBaHoi MarHiTHoOI inaykuii B, HT Bix Be1nunnn suxignoi Hanpyru Uout, nb mxB anTenn
Ha yacToTi 2 k['u. Cepeane 3HayeHHs KoedilieHTa KaaidpyBaHHs aHTeHH B Aiana3oHi yacrot 20I'd...2xI 'y
k =58,5 m-1.
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channel 2...400 kHz (F=250 kHz)
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Pucynok 3 — lunamiuynuii 1iana3oH TOYKOBOI AKTUBHOI aHTeHH B Aiana3oHi 2...400 kI'n
3anexHicTs BUMipoBaHoi MmardirHoi inaykuii B, HT Bin Be1uunnu Buxignoi nanpyru Uout, 1b MxB antenu
Ha yacToTi 250 kI'u. Cepenne 3HaueHHs KoedilicHTa KaJAiOpyBaHHS aHTEeHH B diana3oHi yacror 2...400xI "1

k=36 m-1.
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PucyHnok 4 — JlunamiuHuii 1iana3oH TOYKOBOI aKTUBHOI aHTeHH B Aiana3oni 3...30 MI'g
3anexHicTh BUMipoBaHoi MaruiTHoi inaykuii B, HT Bix Be1nuunu suxignoi nanpyru Uout, b MmxB anTenu
Ha yacToTi 29 MI'u. Cepenne 3HaueHHs kKoedinieHTa Ka/i0pyBaHHS aHTeHHU B Aiana3oHi yacrort 3...29 MI'n

k=20 m-1.

[punagn s BumipoBanb EMB  (HanpaBieHoro mnpuiiMaHHsS) 3 pPaMKOBOIO aHTEHOI  (JaTYMKOM)
3aCTOCOBYIOThCS ISl TIOIIYKY, JIOKai3alii i BuMiproBaHb HanpykeHocTi/inaykuii HMII B gianazoni wacror Bix 5 I'n
n0 30 MTI'u. KoHCTpYKTMBHO TakMMH NpPWIAJaMH € YyTJIMBI MIMPOKOCMYTOBI PaMKOBI aKTHBHI aHTEHH, SIKi
BUKOPHCTOBYIOTBCS SIK IIEPBHHHI IIEPETBOPIOBAaYi B KOMIUIEKTI 3 CEJIEKTUBHIMH BOJIFTMETpaMH ab0 aHai3aTopaMu
crnekrpa. [ToxuOka jokamizarmii mKepena BUIPOMIHIOBaHHS 3aJI€XKHTh BiJl alepTypH (AiaMeTpa) paMKU: YMM MEHIIa
amepTypa, THM MEHIIO0 € MoXuOKa Jiokamizamnii. ToMy mpu po3poOIli paMKOBHX aHTEHH Mae 3a0e3MedyBaTuCh YMOBa
d>2D, (d — BigcTaHp Biji FeOMETPHYHOTO [IEHTPA JKEpEesia BUIPOMIHIOBAHHS JI0 aHTeHH, a D — aneprypa aHTeHn).

Ha Bigminy Bim akTuBHUX pamMkoBuX aHTeH Tuma AWP 3-1 u AUP 3-2 (BupoOumuTBa Pocii) 3 anepryporo 250
MM, B HalllMX PO3pOOKax 3a YMOBH 30€peKeHHS BHCOKMX UYTIMBOCTI, TMHAMIYHOTO [iala30Ha i CIiBBiTHOIICHHS
CHTHaJ/3aBajia BAAIOCS 3MEHIIHUTH J{iaMeTp paMKH aHTeHH 10 § — 10 MM i TAKHM YHHOM CTBOPUTH KOMIAKTHUH 30H]
[3, 4]. Lle mo3Bomsie BHABIATH i 3 PO3AUTPHOIO 3MATHICTIO 0 + 2MM JIOKANi3yBaTH BHUIIPOMIHIOBAHHS TOYKOBHUX
mxepen HMII, Hanpukian, enemeHTiB cucteMHux OnokiB i mepudepii 30T, okpeMux (parMeHTIB eKpaHOBaHHX
cnopyn Tomo. Ha puc. 1 HaBeneHa 3ayiexHicTh KoedilieHTa KaniOpyBaHHS PO3pPOOJEHUX AHTEH y YacCTOTHOMY
miamazoni 5 'y ... 30 MTI'w, a Ha puc. 2 — 4 HaBeeHI XapaKTEPUCTUKH JUHAMIYHOTO Jiala3oHy [[UX aHTEH.
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III Ilpunaam nJs onepatuBHOro KourpoJio EMB

[Ipunaan nporo Knacy OCHAIEHi CIPSIMOBAHUMHM a00 HE CIIPSIMOBAHMMHU aHTCHAMM U TPUHMAaHHS CHUTHAIIB Y
niamazoHax gacToT 5 't — 30 MI'n. [{o rpynwm npumaniB i1t BUMiproBaHb 3 MeTo0 KoHTporo EMB 3a norpumanusIM
BUMOT, BHKJAJCHUX B [6], BapTO TakKOXX BiJHECTH BHUMIPIOBaY HANpPYKEHOCTI/IHAYKIII MAarHiTHOrO IOJs
npomuciioBoi yactoti 50 I'm. Ockinbku MaritTHi nmoist 3 4actotoro 50 I'p mepeOyBaioTh y cMy3i BUMIipHOBaHUX
yactoT 5 't — 2 x['11, TO B mpoleci BUMipIOBaHb MOJKJIMBI 3HAYHI MOMUJIKY Y€pe3 iICHyBaHHS B IIPUMILIEHHI, B SKOMY
MPOBOJATHCS. BUMIPIOBaHHS, 30BHIIIHIX, BigHOCHO BunpomiHtoBaHux 30T, noniB npomucioBoi yactoru 50 I'u (Big
CHJIOBOTO KaOeJIbHOTo o0saiHaHH, nepudepiiiHoT TEXHIKH, CYCIHIX POOOYMX MICIb, METATEBUX KOHCTPYKIIH, Kijl
3a3eMJICHHS TOIO). ToMy mpoliec oONamTyBaHHS pOOOYUX MICIb ISl MPOBEACHHS CIEIiadbHUX JOCTIKCHb (Ie
CTOCYETBCSI 1 YMOB MAJIsl TPOBEACHHS IHCTPYMEHTAJIBHUX IEPEBIPOK) MOBHHEH MOYMHATUCS 3 IOIIYKY JKEpel
30BHIMIHIX MOJIB MPoMuUcIIoBoi yacToTi 50 I'11 i mpoBeneHHs 3aX0/iB, CIPSIMOBAHAX Ha MIHIMI3aIlif0 MPOMHUCIIOBHX
MarHiTHUX TOJIB Yy 30HI MpOBEACHHS BHUMipioBaHb. OcOONHMBO Ime HEOOXiAHO TPH TPOBEICHHI KOHTPOIIO B
KOMITaKTHHX, Y T. 4. EKPAHOBAHHUX NMPHUMIIIEHHAX, Y SIKMX HA OAWHHII0 00'eMy NPHIIAa€ BEJIMKa KUIbKICTh €IeKTpO- 1
eJIEKTPOHHOTO YCTaTKyBaHHs. Xoda B [6] (momaTok 3, m. 5.2) IpOMOHYETHCSA HMPOBOAWTH BUMIpPIOBAaHHS (POHOBHX
piaiB HMII npomuciioBoi 4acToTH, ajge KOHKPETHI PeKOMEH/allii 3 BUKOPUCTaHHS NMPHUIIaAiB U KOHTPOJIIO TaKUX
TIOJIIB BIICYTHI.

[Tpu BUMIpIOBaHHSIX €IEKTPOMArHiTHOI OOCTaHOBKH B NMPUMIILIEHHSX 1 HA POOOYMX MICISX 3 BEJMKOIO KUTBKICTIO
€JIEKTPOHHOT TEXHIKM JAOLIJIbHO BUKOPHUCTOBYBATH MNpPHJIAagM i3 TOYKOBUMH HE CIPSIMOBAHMMHU aHTEHAMH, IO
JIO3BOJISIFOTH ONEPATUBHO BU3HAUUTH MICIE PO3TAllyBaHHs HaWOUIbII MOTYXHUX JDKEPEJ MarHiTHUX IOJIB 1 BKUTH
3ax0/liB IIONO iXHBOI MiHIMI3alii HUIIXOM eKpaHyBaHHS ab0 Oijbll PaliOHAIFHOIO B3a€EMHOTO PO3TAllyBaHHS
TexXHIYHHUX 3aco0iB. [Ipuiaan 3 cripsMOBaHMMHU aHTEHAMU JIOLIJIBHO BUKOPUCTOBYBATH MPHU OOJIAIITYBAaHHI POOOYUX
MIiCITh 13 po3HeCeHUMH B TipocTopi ckiragoBumu 30T.

3 ypaxyBaHHSIM 3a3HAQUEHMX BHIIE PEKOMEHIALId 3 KOHCTPYKTHBHOTO BHUKOHAaHHS NPHIANiB IS
IHCTPYMEHTAJIBHOT'O KOHTPOJIO BIANOBIZHO 10 [6] HamMu OyB po3poOJeHMI psii KOMIIAKTHHX IBOX H TPHOX
kaHanbHUX no3uMmerpiB HIIM i3 He cnpsMOBaHOIO TOYKOBOIO AaHTEHOIO, Y TOMY YHCII NMPUJIAAiB 31 CHPOLIEHOIO
CUCTEMOIO BIIIKY piBHs MarHitHoro moiist (JAMII-2; AMII-3). IIpuHnumoBa BiAMIHHICT JAaHUX JO3UMETPIB — I
OJTHOYACHA IHIWKAMis PiBHIB MAarHITHUX IIOJIIB Y JBOX/TPHOX Jiama3oHax 4acTOT. 3aCTOCYBaHHS PO3IUIBHHUX IBOX
(TpROX) KaHaNIB JO3BOJIMIIO OJHOYACHO KOHTPOJIIOBATH €JIEKTPOMArHiTHY OOCTaHOBKY B KOXKHIH TOYIIl MPOCTOPY B
nmiama3zoHi wactor 5 I'm — 30 Mru. Bimnmik 3Ha4eHb 3MIHCHIOETBCS OJHOYACHO HAa JIBOX (TPHOX) CBITJIOAIOTHUX
JeKaTHuX JiHidKax. Take KOHCTPYKTUBHE PIlICHHsI BUSBUIIOCS KOPUCHUM I ONepaTuBHOTO KoHTpoiro HMII Ha
BeNMMKUX 00'ekTax. OmMUC KOHCTPYKINI W TEXHIYHI XapaKTEPUCTHKHU TO3WMETPIB 31 CBITIIOAIOMHUMH JICKaJTHUMHU
niHifikamMu HaBezeHi B [7, 8].

Kpim 3a3Ha4eHuX BUIlEe TPUIAIIB, HAMU PO3poOIeHHH 2-X KaHAIBHUN Jo3uMeTp 13 udpoBuM BimtikoM (AMII-
21), 0 BiANoBizae BUMoram [5, 6], 1 BUMiproBay HaNpyKEHOCTI MarHiTHOTO 1oJsi mpomucioBoi yactotu 50 ' i3
mudposum BitikoM (JIMII-50.1), mo 1o3Bosnsie BUMipIoBaTH HalpysKeHicTh MarHiTHoro noss Bix 0,1 no 3000 A/m 3
OCHOBHOIO TIOXHOKO0, 10 He niepeBuinye £+ 10%.

30BHINIHIN BUIIISAA PO3pOOIIEHHX MPHIIAIB NIPEACTaBICHUI Ha pucC. 5.
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Pucynok 5 — 3oBHilIHINi BUTIA] NPUIAAiB 3 TOYKOBOIO AHTCHOIO
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Hpunanu ATIM-2¢ i ATIM-3¢ npu3HaveHi UI iHAUBITyadTbHOTO KOpUCTYBaHHsI 1 BusBieHHss HMII B niama3zonax
gactot 5SI'm — 400 x['u (ATIM-2¢) Ta ST'n — 30 MI'n (JAIIM-3c¢), npu npoMy OCHOBHA MOXHMOKa KOHTPOJIO PiBHS
MarHiTHOI iHAykmii He mepesumnrye 1,5 nb. Ipmmax JAIIM-2¢ MOXIHBO BHKOPHCTOBYBAaTH TaKOX 1 SK aKTHBHY
MarHiTHy aHTEHY U BUMIpIOBaHb PiBHSA MarHiTHOI iHAYKII1 (Ma€e BUXiX IS i’ €JHAHHSA A0 3aC00Y BUMipIOBAIBHOT
TEXHIKH — CIIEKTPOAHANI3aTOpPa, CEJICKTUBHOTO MIiKPOBOJIBTMETPA).

Hpwnax ATIM-211 py BUSIBIICHHI, BUMiIpIOBAaHHSX Ta KOHTPOJIL PiBHS MarHiTHOL iHAYKMIi B Miama3oHi 9acToT 511
— 400 x['m, Moke BUKOPHUCTOBYBATHCH IHIWBIAYyalbHO Ta B CKJIaJi BAMIPIOBAJFHUX KOMIUICKCIB, SIK TIEPBUHHHN
meperBoproBay piBHsA HMII (Mae Buxig miist min’eHaHHS 1O 3ac00y BUMIpIOBAIBHOT TEXHIKH — CIIEKTPOaHaIi3aTopa,
CEJIEKTUBHOT'O MIKpPOBOJIBTMETPA), TMPH IbOMY OCHOBHA IOXMOKa BHMMIPIOBAaHHS PIBHS MarHiTHOI 1HIYKUIl He
nepesuiye 1,5 nb, a 1ogaTkoBa NOXHOKa BUMIPIOBaHHS PiBHSI MarHIiTHOT 1HIYKLIT B pexuMi IM(PPOBOI iHIMKaLii He
nepesuinye 4 nb. [Ipuiaan >XUBISATBCS BiJ BMOHTOBaHOro ab0 30BHILIHBOTO JDKEpesa XKHMBJICHHS, a IX Maca He
nepesuiye 600 r.

IV OcobsuBocTi npoBeaeHHs: poodiT 3 00JalITYBaHHS

IIpu BuKOHAHHI POOGIT 3 OONAMTYBaHHS POOOYHMX MICIIb B €KPAHOBAHWX CIIOPYJaX CIIijJl Mox0aTH i Mpo caHiTapHi
HOPMH ¥ yOe3NeunTH ImepcoHal, Mo MPOBOANTE CIIEIialIbHI TOCTIKeHHS, K BiX mKimmBoro BBy HIIM, Tak i
BiJl MocJa0JieHHsl BIUIMBY IPUPOJHOTO MAarHiTHOTO IIOJIsi 3eMJli Ha OpraHi3M HepcoHalry. Y YacTHHI METOJiB
BUMIpIOBaHb MapamMeTpiB Oe3NeKH ICHyroYi HOPMATHBHI JOKYMEHTH [5, 6] BiJIOBINAIOTH IIBEICHKOMY CTaHIApTy
MPR 1990:8-12-01-1990, mo 30 pokiB TOMy pO3pOOJSBCS TUTBKMA IiJi KOHKPETHY MPOOJIEMY KOHTPOIIO
HeOe3MeYHNX BUIPOMIHIOBaHb MOHITOpIB Ha eneKTpoHHO-poMeHeBux TpyOkax (EIIT). Bumorn CanitapHux
npasui nomuprotoTeess Ha 30T 1 Bei nepudepiiiHi mpUCTpoi: NpUHTEPH, CKAaHEPH, MOJEMH, 30BHIIIHI BiHUECTEPH,
OJoKHM Oe3MepepBHOI0 KUBJICHHS, MEPEXHI (UIBTPHU TOINO, IO HepeOyBaroTh Ha poOodomy Micii. OCKiNbEKH B
CaniTapanx mpaBwiIax [6] MOBHICTIO BiICyTHI Oyab-fiKi peKOMeHAamii 3 mpouexaypu BuMipoBanb EMB Big
cucTeMHOTO ONOKy ¥ mepudepiiiHoi TeXHIKH, SK HACTINOK - ICHYIOUI HOPMAaTHBH HE JO3BOJSIOTH (HaKTUIHO
KOPHCTYBAaTUCS] HUIMU TIPH TiTi€HIYHIA OIiHIII POOOYHX Miclb, TO MU CIIPOOYBaIHM 3HAUTH TaKy iHQOPMAIiO B IHIIHX
CaHITapHUX i TIri€HIYHIX HOPMaX, PEKOMEH/IAIIISIX 1 BKa3iBKaX .

Brmu3pkuM 10 pO3MIIIHYTOI TEMH CIIiJ BBaXKaTh MPOoeKT MeTommdHHX BKa3iBOK [9], y sxkomy (tabmmms 1)
NpE/CTaBICHUI nepetik nepudepiiHol TeXHIKH, MI0 Mae B OOOB'I3KOBOMY MOPSAKY HMPOXOIMTH BHUIIPOOYBaHHS
II0JI0 BHIPOMIHIOBaHb BIIMOBINHO N0 MiKaep)kaBHUX caHiTapHMX npaBui i HopM [10]: mpuHTepH, ckaHepu i
KOTIIOBaJIbHA TEXHIKA MePeBipstoThCs Ha yacToTi S0 [, mkepena 6e3mepepBHOTO KUBJICHHS — B Jialma3oHi 4acToT 5
I'n - 400 k['w, imMmysnbeHi jokepena »uBieHHS - Ha wactoTi 50 I'p i y niamasoni wacror 5 I'm — 400 x['u. He
00roBopIol0YN OE3MEepPeUHICTh NMEPEBIPKU NESKMX MPHUCTPOiB nepudepiiiHol TexHiku Tinbku Ha uactoti 50 I'm,
BIJ[3HAYMMO, 10 B JaHOMY JOKyMEHTI mie B 1996 poii Boepiie periiaMeHTOBaHA IMEpPeBipka Ha BIAMOBIAHICTH
crannapty MPR TexHiuHMX 3aco0iB, 10 HE € MOHITOPOM, y T.4., IO BKpall Ba)JINBO, IMITyJbCHUX JKEpEl
xuBleHHs. Ha anb, MeToquka mpoBeleHHs BUIPOOYBaHb y JaHOMY JOKYMEHTI TakoX JajeKko He Oe3mepedHa.
[IpumipoM, BUMiprOBaJbHA aHTCHA TOBMHHA BCTAHOBIIOBATHCA Ha BiactaHi 0,5 M Bix ekpaHa MoOHiTOpa a00 iHIIIOTO
30T i oprrexuiku. IIpu bOMy He BpPaxoBYEThCs, IO OPITEXHIKA MOXKE BCTAHOBJIOBATHCS Ha poOOYOMy Micii
oreparopa Ha 3HAYHIM BiJCTaHi 1 Moy ii BHIIPOMIHIOBaHh MOXYTh OyTH O€3MEYHWMH JUIS OlepaTropa, Xoda Ha
Bifactadi 0,5 M BUMiproBaibHUN mpuiaa Oyae QikcyBaTH MEPEeBUIICHHS IPAHUYHO MIPHUITYCTUMOTO PiBHS.

Maibke Takui ke MiAXiX A0 MPOLeAypH BUMIpIOBaHb BHKIAACHUH (32 cTaHOM Ha 2006 pik) i B perioHaIbHOMY
JIOKyMeHTi — MertoandHuxX BKasiBkax (MVYK) [11]. Ha nHamy aymKy, MPHHIIMIIOBO HOBHI MiJIXiJT A0 MPOIEAYPH
BHMIpIOBaHb BHKJIQACHNH y perioHansHnx MYK, 3anpornonoBanux ¢axisusmu HoBocubipeeka [12]. Bigmosigao 10
JTAHOTO JOKYMEHTA, ITPH BUMIPIOBAHHAX MMapaMeTpiB eJICKTPOMATrHITHUX MOJIiB Ha podouomy micti onepartopiB 30T
JATYUK BUMIPIOBAJIHHOTO MPWIIATy BapTO BCTAHOBIIOBATH HA MICIi OmepaTropa B 00JIACTI PO3TAIIyBaHHS TOJOBU W
rpynei omeparopa. [lo MpOTOKONY 3aHOCSTHCS MaKCHMAJIbHI IIOKa3aHHS TIpWIany, SIKi IOPIBHIOIOThCS 13
MIPUIyCTUMHUMU 3HaueHHsIMU 110 CanlliH.

[ToBHa moTy>HicTh (apparent power) Cy4acHHX IMITYJIbCHHX JDKEPEN JKHMBJIEHHS CHUCTEMHHUX OJIOKIB IOCTIHHO
3pocrae i yxke nepesumimwia 1500 Bt (3 KK 99% npu noBHOMY HaBaHTa)keHHi) [13] i 11 TeHACHIIsA 30epiracThes.
VY cBolo 4epry, Il MOTYXXHICTh MOTpPiOHA U1t POOOTH MIKPOIPOLIECOPIB 1 BifI€OKAPT, 5K, CIIOKUBAIOYH CTPYMHU B
KiJIbKa JECATKIB aMIepiB, TakoX € IIOTY)KHHMH JOKepeldaMu mupokoro crnekrpa EMB. Ilpudwomy crekrp
BHITPOMIHIOBAaHb IMITyJILCHOTO JKEpela )KUBJICHHS (IMITyIbCHI 1 CTIEKTpaibHI XapaKTEPUCTHKH SIKOTO 3MiHIOIOTHCS B
IOIMPOKUX MEKax 3aJIeKHO BiJl HABAHTAXKCHHS) y IIMPOKHAX MEKaxX YacTOTHOTO Jialla30Hy 3aJeKHUTh BiJ 3aBIaHb,
00poOIIOBaHMX Y I MOMEHT IIPOLIECOPOM 1 BiteoOIokoM (sSKuii ckiamaeThes 3 2 — 3 rpadiuaux kapt). [Ipumipom €
mxepeno xusneHHs FSP Kingkraft - cmosxuBana motyx#sicth sikoro cknagae 1 kBt (mpu KK 99%) npu moBHOMY
HaBaHTAXXCHHI, a Y PSKUMIi OUiKyBaHHA He TiepeBuinye 1 BT. A 1e 3HaUNTB, 0 B PEKHAMI CTATHIHOTO 300pakeHHS
Ha expaHi MoHiTopa BunpominoBaHHs HMII Bix mxepena kxuBieHHS Oyie MiHIMATBbHIM i TEOPETHIHO MOXKE 3pOCTH
Ha TPHU MOPSJIKK TIPH OOpOOJICHHI CKIIQJHHUX BijeomporpaM. KOHTpomb Takux CHTyallil, HalpUKiIaj, HUIIXOM
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CTBOPEHHS CIEUiabHUX TECTOBHUX IIPOTpaM, IMPU SKHUX JDKEPENOo >KUBJICHHS Oyae crouBaTH (i BUIIPOMIHIOBATH)
MakcuMaibHy HoTyXHicTe i HMII Bizg OCHOBHHMX €MiTEHTIB Oy/ayTh MaKkCHMallbHi, € OJTHUM i3 TOJOBHHUX HAIPSMKIB
MOJIEpHIi3aIlil iICHYI0OUNX HOPMAaTHBHUX JOKYMEHTIB 3 KOHTporo piBHsI EMB 30T.

PesynbraT mpoBeneHOTo aHalizy NOKa3yIOTh OUYEBUIHY HEOOXITHICT 3MIHH MiIX0AY A0 MPOIETypH IPOBEICHHS
oOnamTyBaHHSA POOOYMX MICIb JUIA MPOBEACHHS CIEUiadbHHUX IOCIIKeHb (IHCTPYMEHTANBHHX HEPEeBIpOK) i, SK
HACIIIOK, 10 KOHIIETIIIi IPOEKTYBaHHS BUMIPIOBAJIIFHIX MPMIIAIIB 11 KoHTpoaro HMII,

1 erarm. Komrurekc 3axoniB momo mouryky Micil po3mimerHs 30T i 3aco0iB BHMipIOBaNIbHOI TEXHIKH JUISA
MPOBEACHHS CHEUiaTbHUAX TOCIIKEHb 3 MiHIMaJIbHUM (DOHOBUM piBHEM HAINPYKEHOCTI/IHAYKIIi MarHiTHOTO OIS
npomucioBoi yacrotu 50 I'.

IMomryx mxepen TtexHoreHHux HMII 50 I'm mae BuKOHyBaTHCA 3a JOIOMOTIOI0 YYTJIMBOTO MpUIIaLy
CIPSIMOBAHOTO TIPUHOMY 3 HE CHPSIMOBAHOIO aHTEHOI. Y HalIMX JOCIIJDKEHHSX BHKOPHUCTOBYBABCS JIO3MMETP
JAMII-50.1 i3 TOYKOBOIO IHAYKTHBHOIO AaKTHBHOIO aHTEHOIO. BUKOpHUCTaHHS CIPSIMOBAaHOI aHTEHH JI03BOJISE
JOKalizyBaT JoMinytoue jpkepeno HMII i3 poHoBuM piBHEM npomucioBoi yactotu 50 I'm.

2 erarn. BumiprloBaHHsI HaNpy>KEHOCTI/IHIYKLIT MarHITHOTO MOJIs mpoMuciioBoi yactotu 50 I'm.

Ha oMy erani mpoBomsitbes 3axonu moao Midimizamnii HMII 3 gactoTtoto 50 I'm y 30HI po60o90oro Micms mis
cnernocaikens 30T. Ilpu mpoMy BapTO BpaxoBYBaTH, IO (OHOBHH pPIBEHb MAarHiTHOTO IIOJSI NTPOMMCIIOBOT
gacrotr 50 ' y 30Hi po3ramyBanHsS 30T 3amexuTh Bifg KOHQIrypamii Kl eIeKTPOXXKUBICHHS 1 3a3eMJICHHS Ha
KOHKpeTHOMY pobodomy Mmicmi. [Ipu npoBeneHHI BUMipIOBaHb Ma€e OYTH BBIMKHEHa BCSI OOYHCIIOBAJIbHA TEXHIKa
IHIIIE BUKOPUCTOBYBaHE IJisi POOOTH ENEKTPOOONaJHAHHS, PO3MIIICHE B JaHOMY IPHUMIIICHHI. BuMiproBaHHS
BHKOHYIOTBCS 3a JIOIIOMOIOI0 NPUIIay 3 HE CIIPSIMOBAHOIO TOYKOBOIO aHTeHO JIMII-50.1. AHTeHa BCTaHOBIIOETHCS
Ha Micui orepaTopa. BuMipioBaHHs NpoBOAATHCS Ha 3-X PIBHAX BiJ] MOBEPXHI MiJUIOTH 3 ypaxyBaHHIM poOOYO0i 03U
oneparopa: 0,5 m; 1,0 m; 1,4 m.

3 eran. IHcTpyMeHTanbHUil KoHTposb piBHIB HMII y wactoTHOMy niamazoni 5 I'ip - 30 Mru. BumiproBanHs
MMOYUHAIOTBCSA 3 TOIIYKY OCHOBHUX mikepen HMII i Bu3Ha4YeHHS HampsAMKy (BEKTOpa) MaKCHUMAajbHOI TYCTHHHU
MarHiTHOTO TOJIsi OCHOBHUX ckiamoBux HMIIL. Jlns TouHOTO BH3HAYEHHS BEKTOpa M BEJIMYMHW MArHiTHOI iHIYKITi
BUMIpIOBaHHSI MPOBOASATHCS 3a JOMOMOIOI0 TMPWIAJIB 3 HE CIPSIMOBAHUMM aHTEHaMHM, SIKI JJO3BOJISIOTH YiTKO
ineHTHOIKyBaTH mKepena moiiB. IloTiM, HUIIXOM 3MiHM po3MilieHHs (y T.d. IOBOPOTY) TEXHIUYHHX 3aco0iB
JomararoTecsi MiHimManpHoro piBHS HMII y niamasoni wactor 5 I'm - 30 MI'm). BumiproBaHHS BHKOHYIOTBCS 3a
JONIOMOTOI0 NPWIAAiB 3 HE CHPSIMOBAaHMMH aHTEHaMH. Pe3yibTaTH BHMIpIOBaHb 3a JONOMOIOI0 INPWIAAIB, IO
KoHTpooIoTh BenmnunHy HMII y nianmazonax wactot 5 I'p - 30 MI'L] Ha#61nb11 TOBHO i 00'€KTHBHO BioOpaXkaroTh
peajbHy eNeKTPOMarHiTHy 0OCTaHOBKY Ha KOHKPETHOMY MICIIi IpOBeieHHs criemianbHux gociipkens 30T, Eran 3
BHKOHYETHCS P MaKCUMAJILHOMY 3aBaHTa)keHHI cucteMHOro 0yioky 30T muistxoM oOpoOKu criemiadbHOi TECTOBOT
nporpamu. TecToBi mporpamu MaroTh 3a0e3MedyBaTH MAaKCHMajbHE HABAaHTAXKEHHS BiJICOKAPTH W LEHTPAIBHOTO
nporecopa 30T.

V BucHoBku

1. TlpencraBnenHi pe3yabTaTH po3poOKW mpuianiB i npuiiManHs HMII i3 TOYKOBMMH HE CHpPSIMOBaHUMU
aHTEeHaMH 3 anepTypoio 8 -10 MM, BUKOPHCTaHHS SIKUX AOIUIFHO TPU NMPOBEACHHI OONAIITYBaHHS POOOYOTO MiCIlsd
JUTS TIPOBEACHHS CIIeHiaTbHAX TOCTI/KSHb 3 METOI0 MiHiMi3alii CTOPOHHBOTO BIUIMBY Ha Pe3yibTaTH JOCIiIKEHb
30T.

2. [lpunaau 3 He CIPSIMOBAaHUMH TOYKOBUMHM aHTEHaMU KOPHCHI 1 IpH opraHizarii poOo4YHX MiCIlb KOPUCTYBaYiB
30T, OCKUIBKM JO3BOJIAIOTH BUSIBUTH OCHOBHI ckianoBi HMII, matm oOrpyHToBaHi pekoMeHnauii 3 oprasizamii
KOHKPETHOTO po00dY0ro Micusi, MPOKOHTPONIOBATH BekTopu i BenmuuuHy HMII Bix TexHidyHmx 3aco0iB i, mpu
HEOoOXiTHOCTI, MPOBECTH KOPEKTYBaHHS PO3MIIIEHHS TEXHIYHMX 3ac00iB Ha poOOYOMY MICIIi, a TAaKOX BpaxyBaTH
texHoreHuuit BriuB HMIT Ha nepconain.
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