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[lomnbITKA JANCTaHITMOHHOTI'O

MOHUTOPUHTA, YIaTEHHBIX
T1IB-sxkcnepumenTon

M. Kpunkep !

Annomayus—B paGore paccMOTpPeEHbI pPe3yJIbTAThI
3aMucy JIOKAJILHOTO TOJIeBOTO BpallleHusl, PerucTpupy-
emoro annaparom SEVA B Hero-Vopke, npu npoBeae-
Hun napasieabHbix TIIB skcniepumenToB B Mockse.
Anpecanust ¢ skcriepumeHTamu B MOCKBe OCYyILECTB-
Jsijachk 1Mo gororpadum €€ y4acTHHUKOB, B3auMMOOEii-
crByiomeit ¢ npubopom SEVA. HawuGoabmiass Bepo-
SITHOCTHAsl KOPPeEJISI[Asi OTMeYajach [Jisi BKJIIOYEHUS
cBetoguonuoro TII renmeparopa B MockBe, 4TO, BO3-
MOXKHO, OObsICHSIeTCsI TeM, 4YTO oba yd4YacTHUKA 3TO-
ro KOHKPETHOI'0 3KCIIePpUMEHTa ObLJIN Ha aJpecyoiei
dororpaduu. Ilomumo agpecHoro geiicrBusi pororpa-
bun, GyHKIUIO CBI3KN MOIVIA BBIMOJIHSTH INI00AIbHBIN
pe3onatop 3emus-Monocdepa u Boaubl Illymana.

I. BBEAEHUE

2-4 despansg 2010 roma B MockBe TPOUCXO/IUIO COBE-
manue u TIIB skcriepuMeHThI, BKIIIOYAIONIHE TOCTAHOBKY
u ynajgenne GaHTOMOB. ABTOPY OBLIO TPEJIOKEHO CJle-
JIATH IOTBITKY MEKKOHTHHEHTAJIBHOTO JUCTAHIIMOHHOTO
MOHUTOPHUHTA STUX COOBITHIA.

Hemnocpencreenno mocite sxcnepumenTa (oTorpadun
3armceii ¢ 9KpaHa MOHUTOPA ObLIN Iepeanbl B MOCKBY, HO
HA TOT MOMEHT HeJIb3s1 OBbIJIO [0 HUM OJTHO3HAYHO CKAa3aTh
o nayimanu 3ddekra. Jlatee, mpu 3amMeHe 3aNCHIBAIOIIETO
KOMITBIOTEPA, UCXOIHBIE PE3YJIbTaThl ITOTO IKCIEPUMEH-
Ta CYUTAJNCH YTEPSHHBIMUA, HO OBLIN 4Yepe3 HECKOJIHKO
JleT OOHAPYKEHBI B KOMITBIOTEPHBIX apXUBaX aBTOPA, UTO
[TO3BOJIUJIO TIOJTHOCTBIO BOCCTAHOBHUTH KAPTHUHY 3aIUCH U
C/IeJIATh BBIBO/IBI.

CyTb 9KCIIEpUMEHTA 10 MOHUTOPUHTY COCTOSIA B TOM,
9TO MPOBEPSIACh BO3MOXKHOCTH oTpearnpoBaTh Ha TIIB-
sKcrepuMeHThl B MocKkBe ¢ momotnpio ammapara SEVA,
Spinning Electric Vector Analyzer, naxogsmerocss B Hbio
Mopke. Hpu6op SEVA, npuMeHSIBIIMIACS B SKCIEPHIMEH-
Te, PETUCTPUPYET BPAIIAIOIINECS JIEKTPOMATHUTHBIE TIOJIsT
6+ xI'r. Berbop Takoit 9acTOTHL HE CIIyYaeH - 9TO ONHA U3
DPE30HAHCHBIX YACTOT €CTECTBEHHOTO IOJIOCTHOTO DPE30HA-
Topa 3emiisg-noHocdepa. VIMEHHO 9T YaCTOTHI ABJISAIOTCS
CBOEOOPA3HBIME BO30YIUTEISIME ITPOIIECCOB TIOJIEBOTO BPa-
IMeHnsT Ha UCTOYHUKAX TeONATOTeHHBIX 30H - Pa3JIOMOB,
HOA3eMHBIX BOZ U T.7, [1].

B cBoo odepenp, 3TOT pE30HATOD MOLyUAET JIEKTPO-
MAarHUTHYI0 HAKAYKY U3 BBINIEPACIIOJIOKEHHBIX MATHUT-
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HeIX TosicoB Bam Ajurena. Ilpuieraromue m3z Kocmoca
3apsIKEeHHbIE YACTUIIBI 3aKPY ITUBAIOTCA MATHUTHBIM ITOJIEM
3eMsin B 9THX TOSICAX, W3JAydasd MPHU ITOM JIEKTPOMAr-
HUTHBIE BOJIHBI, KOTOPBIE JlaJiee BBIJIEJISTIOTCS YKa3aHHBIM
PE30HATOPOM.

Puc.1 noka3biBaeT orpaHUYIE€HHbBIN YIACTOK COOCTBEHHO-
0 3JIEKTPUYIECKOrO CHeKTpa 3emyn. lIpaBas 9acTh BBI-
JensdeT XapaKTepHble pe3oHaHCHble ydacTKu 6, 12 m 18
KI'm.

O6bekT, peructpupyemsbrii ammaparom SEVA - sto
daxkTuyeckn nosesoil rupockomn, III', T.K. Bpaaomeecs
mosie obJIa/laeT MAaCCOi, MOMEHTOM WHEDPIUH, YTJIOBBIM
MOMEHTOM M MOIIHOCTHIO BPAIEHUS.

Kak mokazayin jajbHeIne 3KCIepUMEHThI C alapa-
ToMm SEVA, mobbie cobbITrsi BooOIIEe 00/1a/1a10T COOCTBEH-
HBIM yIJIOBBIM MOMEHTOM M BCEM HaADOPOM IT€PEYUCIEHHBIX
BBIIIIE BEJUYIUH. DTO XK€, HO B JIPYyToit bopme, ciemyer u3
sxcrepuMerToB ¢ TopcuMepamu B.T. ITIkaTosa.

Bruto  BeIcKazano  mpexmosoxkenwme, gro  T1IB-
9KCIIEPUMEHTHI, Oy/lydn HOCHUTENMH II0JIefl BpalleHust
B TOW miaum WHOW QopMe, MOTYyT B3aMMO/IEHICTBOBATEL C
npubopom SEVA.

Hna npussisku annapata SEVA K srcrepuMeHTaM pe-
meno 6nL10 mcnosb3oBaTh Meron B.T. Illkatosa, ocHo-
BaHHBINA Ha npumeHernu dororpadun [2]. IIpumensnace
KOJUIEKTUBHAas (pororpadus IJIaHUPYEMbBIX yYaCTHUKOB
skcrepumenta. Pororpadus Obina mepemana mo Vatep-
mery B Heto-Mlopk u comeprkamnace B Buae mHOOPMAIAN
Ha MarHuUTHOI jnuckere. B Takom ciydae, mHMOpMAaIims
KOJIUPYETCS B BUJIE€ CIUHOB HaMarHUYEHHBIX yYIACTKOB
juckersl. O0Iast KBaHTOBasl IPUPO/IA CIIMHOB U MIOJIEBOIO
TUPOCKOTA, peructpupyemoro mpudbopom SEVA, nemaer
9TH 00BEKTHI POICTBEHHBIMU U YBEJININBAET BEPOSTHOCTD
JUCTAHIIMOHHON perucrparnuu nadopmamnuu. Kpome toro,
[IPOCTPAHCTBEHHAS IIJIOTHOCTh YIAKOBKU MH(MOPMAIUU Ha
JIUCKETE BBIIIE, YeM Ha JINCTE CTAHIAPTHOIO pa3Mepa, CO-
JepIKAIIEro OTIIeYATAHHBIN Ha TpuHTEpe 00pa3. OmHoBpe-
MEHHO C YCTPAHEHWEM HEOOXOMWMOCTU PACIeYATHIBAHUS
dororpadun, COKpaIaeTCs IUCJI0 CTyIeHel mepeIadn nH-
dopMaIuu 1 yMEeHbIIAeTCs] BEPOSITHOCTD €€ TIOBPEXK JIEHUSI.
Kpome Toro, 11o 3Tu4ecKuM IpuIHHAM, [TOCTOPOHHUE JIUIA,
B MeCTe IpuéMa He JIOJKHBI OBbLIN BUJIETH pPeajbHYIO
doTorpadnio yIaCTHUKOB.
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Puc. 1. OrpanuveHHbIH yIaCTOK 3JIEKTPUIECKOro criekrpa 3emun. Anmapar SEVA 6ot nacTpoen Ha pe3oHaHCHBIH nuk 6+ K['11, mokazanHbIi
oTnenbHO crpaBa. 2Kénras Kpubasi MOKasbiBaeT 3P@EKT BIUSAHUS TypOYJIEHTHOrO IOTOKa BOJBI Ha CHEKTP, Ije BuaHO nossiaeaue CHY
obsactu (10 45 I'n) n o6muit noxbéM crekTpa. JacTble MIUKKM HA 3allUCH - FAPMOHUKY MHycTpuaabioro noid 60 I'n (CIIIA), uckaxkénnoro

HEJINHEHHBIMU IPUOOPaMH.

II. 9KCIEPUMEHT

MonuTopuHT TPOU3BOAMIICS € yTpa 2 (dreBpaJis IO Bedep
4 despams 2010 roma mo Bpemenn Hpio-Hopka. Y3zko-
nmosiocubrit amnapar SEVA “Monochromatic” 6su1 pacmo-
JIO’KEH B TEXHMYeCKOM oriese Kommanun B Hero-Hopke,
3aHUMAOIIENCST PEMOHTOM KOMITBIOTEDHBIX CHCTEM.

Huckera ¢ dororpadueil pacmosarajach BOJIM3M all-
mapara, puc 2. Kpome 3ammcu Bpamenus na dacrore 6
k[, npuMensiiach 3amuch cBepxHU3KOYacTOTHBIX (0-30
Hz) snekrpuyecKnx moseil ¢ MOMOIIBI JIOTOIHATETHHO
pubopa, BUIHOIO Ha CHUMKe psioM ¢ SEVA.

Puc. 2.
punry TIIB-onsrroB. luckera ¢ n300pakeHHEM yIaCTHUKOB 9KCIIE-
PUMEHTOB pacrnoJioxkena Bom3u annapara SEVA “Monochromatic”.
Psanmom pacnosiozkeH npubop JIst 3alliCH IIO0JIsT CBEPXHU3KUX TaCTOT.

HpOBe,ILeHI/Ie QKCIIEpUMEHTa II0 JUCTAHIIMOHHOMY MOHUTO-

Bamnmch nmokasanuii 06onx MprUObOPOB IIPOU3BOIUIACH AB-
TOMaTUYECKH C IOMOIIbI0 Tpubopa u nporpamMmbl DATAQ).
ITpubop DATAQ 6bLT TIOAKIIIOUEH K KOMITBIOTEDY.

III. PE3VJIBTATHI SKCIIEPUMEHTA

Puc. 3, 4, 5, 6 moka3pIBAIOT 3aIUCh BPAIIEHUS OJIST
6+ kI'1 (BepxHsIsl 9aCcTh) W TOJIsSI CBEPXHU3KAX YACTOT.
Tosinuua BepxXHER JIMHUM yKa3bIBaeT Ha IIPOIECC HeCTa-
[IMOHAPHOTO BPAIEHNs, BOSHUKAIOIIETO IPU KOMOMHAIIAN
9aCcTOT B IIPEJEJIaX IOJIOCH IPOIYCKAHUS y3KOIOJIOCHOTO
dbuaprpa anmapara. OTKJIOHEHWE 3alUCH BBEPX-BHA3 OT
MCXOJTHOM JIMHUM CBUJIETEJILCTBYET 00 M3MEHEHUH HaIPaB-
JIEHUsI BpallleHus 11oJjist. LleHa JiejieHunst 110 BpeMeH! oKa-
3aHa BHU3Y JUarpaMMbl. BpeMmst Ha 3aIllUCu COOTBETCTBYET
Heio-Mopxy. Bpemst B Mockse = HIT + 8 wacos.

Boiio ycramosmeno, uro m3 12 yduacTHUKOB OTO-
rpadun, HUCIOJb30BAHHONW IS aJIPECAlid, TOJbKO 4
[IPUHUMAJIU yYacTue B dKciepuMerTax 3 Deppalis.

3amuch 1MoKa3bIBaeT KOPPEJISIIUI0 MEXKJIy CAaMUM IIepU-
0JIOM 9KCIIEPUMEHTOB U aKTHUBHOCTBIO I10JIEil BpallleHusl U
roJieit CBepXHU3KNX JacToT, Puc. 4, 5.

ITo cioBam ojiHOTO U3 y9acTHUKOB 3KciepumenTa, FO.IT.
Kpapuenxko, ceeromuonuniii TII reneparop A.B. Bobposa
OBLT BKJIIOYEH MMPUOIU3UTEILHO BO BpeMs 3a(bUKCUPOBAH-
HOTO MO beMa BPAIEeHUs Ha 3aITUCH, (7:35—HI7L 15:35-
Mck). VYaCcTHUKH IKCIIEPUMEHTa OTMEYad HETaTHBHOE
BiMsiHMe pa3iudHbix TII reHepaTopoB Ha CaMOYyBCTBHE.
Crenyer ormerutsh, uro FO.IT. Kpasuenko u A.B. Bobpos,
[IPOM3BO/IUBINNE IKCIIEPUMEHTHI C ITUM T€HEPATOPOM, 00a
6L Ha boTorpadun, UCIOJIH30BAHHON IS aIpecaliun.

MoXXHO OTMETHTH, UTO TOMHMO QOoTorpaduu B BU-
Jle CIIMHOB Ha JIMCKETe, CBA3YIOMMM (DPAKTOPOM MOLJIO
OBITH TJI0OaJIbHOE ToJie pe3oHaTopa 3emis-lonocdepa u
cBepxuuskue o 1lymanoBcKoit 9aCTOTHI.

Asrop BoIpazkaer npusnarenbHocTh B.A. 2Kuranosy u
FO.I1I. KpaBueHko 3a COBETHI 1 00CY 2K I€HUE IKCIIEPUMEHTA.
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| start. 8:54 NY. SEVA "Monochromatic”

| February 2nd, 2010. Stop. 16:00 NY.
 — g er— Spinning Channel
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Puc. 3. Bamuce coorBercrByer 16:54 - 24:00 Mck. Habnromarorcst xapakTepHble peobJiajaiolye BCIJIECKU BPAIlEHUs B OJHY CTOPOHY,
TunugHble B npakTuke npubopa SEVA. Dkcnepumentor B Mockse emé ne nadarsl. HexkoTopas Koppessius ¢ HUBKOYACTOTHBIM KAHAJIOM
TOBOPUT O TOM, 4TO 4acTh BpaleHusi 6 kK['1f MoxKkeT ObITH FApMOHHKAMH HMITYJIbCOB HU3KHUX YaCTOT.

Fle Edn View Sesch Seabng Transfomm XY Optes Help
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Start. 16:03 NY, February SEVA "Monochromatic”
2nd, 2010, Spinning Channel February 3rd, 7:35 .

2010.
February 2-3, 2010.

o= =

| SEVA "Monochromatic”
| ELF

|
o |
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Puc. 4. Bamuce coorsercrByer 00:03-16:01 Mck., 3 deppansa. B 15:35 Mck (7:35-NY) npuGop permcrpupyer 3aMeTHOE COOBITHE -
BPAIIIEHUE PE3KO YXOIUT B OJHY CTOPOHY, IPUYEM HAIIPABJICHUE HOBOI'O BPAIECHUS IPOTUBOIOJIOXKHO paHee HAOJIIOJABIIEMYCsl PABHOBECHOMY.
OkcnepumenTbl B Mockse nocrenenno Hadarbl B 14:00. CobblTre 1o KaHaJly BpAIEHHUs IIOATBEPXKIAETCsI HU3KOYACTOTHBIM HE3aBUCHMBIM
KaHajaoM - HaunHad ¢ 15:35 McK oTMeqaioTcs BCIBINIKY MOJIei CBEPXHU3KOM YaCTOTHI.
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Start.in:ga. NY. Moscow-New York.

February 3rd, 2010.
SEVA "Monochromatic”,
Spinning Channel.

ELF Channel.

|

|
Stop. 14:35 Nl
Em— .
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Puc. 5. 3Banuck kananos coorsercrByer 18:20-22:35 Mck., 3 deBpasisi. CunxpoHHasi akTUBHOCTH KaHaJsia Bparienus 1 CHY uabiironaercs ¢
MoMeHTa Hadasna 3anucu u 10 19:40 Mck. [Ipubnusurensaom B 310 BpeMst skcnepuMenTsl B Mockse 6bu10 okonuensl. Opnako, B 22:00 Mck
HabJII0/IA€TCA OBTOPHAS AKTUBHOCTH, HO YK€ TOJIbKO MO KAHAJLY BPAIIECHUS.

| Start. 15:48 NY. February 3rd, 2010.

Puc. 6.

-

Moscow-New York.
SEVA "Monochromatic”
February 3-4, 2010.
Spinning Channel.

Stop. 8:00 NY. February 4th,

2010. ———

00 B T 820 00 SESHIV

Bpewmsa zanucu coorBercrByer 23:48 Mck 3 despana — 16:00 Mck 4 dheBpasis. DKCIEPUMEHTBI B 3TOT JEHb y>Ke HE MPOBOIUIIUCH

¥ IIOJBOJMJINCH HEKOTOPbIE MTOTM. BHJHO 3aTyxaHue HeCTallMOHApHOro BpaieHus 6-+ KI'I, onpejesisieMoro TOIMHON 0a30BON JIMHUM.
Axrusnocts CHY Toxke nocrenenno ybouiBaer. B jieBoit wacTu 3anucu BUIHO MPOJIOJXKEHUE AKTUBHOCTH TI0JIsl, TIOKA3AHHON B IPABO YacTu

puc.5.



