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Annomayun. B 0annoti cmamve npoaHaiusuposansl CpeOHeCymoyHbvle 8apuayul MAacHUmHo20 noJs
3emnu, 3apecucmpuposannvie 6 HAneubazapckoi  2eo@u3uuecKol  HAYYHO-UCCIe008AMENbCKOU
obcepsamopuu 8 nepuo0bl O3HUKHOBEHUs CUNbHLIX MacHumHblx 0ypb (Kp > 7, Dst < —100 uT). B xo0e
UCCe006aHUsL U3YYEHbl CYMOYHAS OUHAMUKA, AMNIUMYOHble USMEHeHUsi U ha3oevle CMeujeHus.
OCHOBHBIX KOMNOHeHMo8 macHumnozo noas — H, D u Z. Ilonyuennvie pezynomamel noxazanu, 4mo 60
8peMsl CUTbHbIX MACHUMHBIX OYPb CYMouHble MACHUMHbIE 8APUAYUL CYUECMBEHHO 803PACMAION No
CPABHEHUI0 C (DOHOBBIMU 3HAYEHUIMU U NPEemepnesaron CmpyKmypHole uzmenenus. Pesynrbmamol
UCCIe008AHUSL UMEIOM BAJCHOE 3HAUEHUE OJIsl NPOSHOZUPOBAHUSL U OYEHKU BO3MONCHBIX 3eMAEeMPACEHU,
a maxoice 0Jisi COBEPUIEHCMBOBAHUSL PESUOHATLHO20 2e0(DU3ULECKO20 MOHUMOPUHSA.

Knrwouesvie cnosa: cunvhvie macHumuvle Oypu, MacHUmHoe noae 3eMiau, CYMOuHble Sapuayu,
2e0MACHUMHAsL aKMusHocmy, fAneubasapckas obcepsamopusi.

KUCHLI MAGNIT BO‘RONLARI DAVRIDA YANGIBOZOR GEOFIZIK
ILMIY-TADQIQOT OBSERVATORIYASIDA MAGNIT MAYDONNING
SUTKALIK O‘ZGARISHLARI
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Annotatsiya. Ushbu maqgolada kuchli magnit bo ‘ronlari (Kp > 7, Dst < —100 nT) davrida Yangibazar
geofizik ilmiy-tadqgiqot observatoriyasida qayd etilgan Yer magnit maydonining o ‘rtacha sutkalik
variatsiyalari tahlil gilingan. Tadgiqot jarayonida magnit maydonining asosiy komponentlari — H, D va
Z bo ‘yicha sutkalik dinamika, amplitudaviy o ‘zgarishlar hamda fazaviy siljishlar o ‘rganildi. Olingan
natijalar kuchli magnit bo ‘ronlari vaqtida sutkalik magnit variatsiyalari fon giymatlariga nisbatan
sezilarli darajada ortishini va ularning strukturasida o ‘zgarishlar yuz berishini ko ‘rsatdi. Tadgqiqot
natijalari ehtimoliy zilzilalarni prognoz gilish va baholash, shuningdek, mintagaviy geofizik monitoring
tizimlarini takomillashtirishda muhim ahamiyatga ega.
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Abstract. This paper analyzes the mean daily variations of the Earth’s magnetic field recorded at the
Yangibazar Geophysical Research Observatory during periods of strong magnetic storms (Kp > 7, Dst <
—100 nT). The study examines the diurnal dynamics, amplitude variations, and phase shifts of the main
magnetic field components—H, D, and Z. The obtained results show that during strong magnetic storms,
daily magnetic variations significantly increase compared to background levels and undergo notable
structural changes. The findings are of great importance for the assessment and possible forecasting of
earthquakes, as well as for improving regional geophysical monitoring systems.
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Beenenne. CunbHble MarHuTHele OypH,
BO3HUKAIOIIME B PE3YJbTAaTEe MOBBILICHUS COJIHEY-
HOW  AKTUBHOCTH,  WHUIUHPYIOT  KPYIHO-
MacIiITaOHbIe dusnueckue IIPOLIECCHI B
marauTocgepe, noHocepe u armochepe 3eMIiIH.
OTu mpouecchl NPOSBISAIOTCS B BHUAE PE3KUX
M3MEHEHUN MAarHUTHOTO MOJS 3eMJIM — YCHUJICHHUS
MarHUTHBIX BapHaluii, (a30BbIX CMEUIEHUH U
M3MEHEHUsI CIIeKTpalIbHOro coctasa [1].

CunpHble MarHUTHBIE OypU MOTYT OKa3bIBaTh
BIIMSIHUE HE TOJIBKO Ha KOCMHYECKHE TEXHOJIOTHH,
HO U Ha reo(u3nuecKue MpoLecChl, IPOTEKAIOIINe
B HeApax 3eMiu. B cBA3M ¢ 3TUM u3ydeHHe
BapHallMii MarHUTHOTO MOJsI 3€MJIM B TEPUOJIBI
MarHUTHBIX Oypb Ha PpErHOHAJIBHOM YpPOBHE
IpeJcTaBiIsieT co0OM  3HAYUTENIbHBIM Hay4dHBIN
uHTtepec [2].

SAnrubazapckas reopusuyeckas Hay4dHO-
UccleioBaTeIbCcKast 00cepBaTOPUS SIBIISETCS OJHUM
U3 BaXHBIX HAyYHBIX I[EHTPOB Ha TEPPUTOPUU
V306eKkucTana, OCYIIECTBISIIOIIUX HEIPEPhIBHYIO
pETUCTpaLMI0 MAarHUTHOTO 1oJia 3emiii. OCHOBHOM
LENbI0 JAHHOM palboThl SIBIISETCS BBISBICHUE
0coOeHHOCTEH CPEIHECYTOUHBIX BapHaluii
MarHUTHOTO MOJIS B IEPUO/BI CUIIBHBIX MAarHUTHBIX
Oypp Ha OCHOBE JaHHBIX SIHTHOa3apcKoit
o0cepBaTOpHH.

ConHeyHO-CyTOYHBIE ~ BapualUuud  UMEIOT
MIPOJOJKUTENBHOCTh, PAaBHYIO OJHHUM CYTKaM, U
O0yCJIOBJIEHbl CYTOYHBIM BpallleHUEM 3eMJIU
BOKpYr cBoeW ocu. Bapuanuu, nepuogudHOCTb
KOTOpPBIX paBHa OJHOMY KaJIEHIapHOMY TOx1y,
Ha3bIBAIOTCS TOJUYHBIMU BapUallUsIMU U CBSA3aHBI C
obpamienueM 3emnu Bokpyr ConHua. B pesynbrare
MOHM3AIMM  3eMHOM  armocdepbl  yibTpa-
¢uoneroBeiM u3nydeHueM ComHia B atMmocgepe
(dbopMupyercss CJIOH C OTHOCHTEIBHO BBICOKOM

JJIEKTPUYECKOM  IPOBOAUMOCTBIO.  JIBUXKEHHE
atMocepbl  TPUBOJUT K  OMNPEACIEHHOMY
IEPEMEIICHUIO 3TOTO €0 B IOCTOSSHHOM

MarHMTHOM T1iojie 3€MJIM, B pe3yjibTaTe Yero
BO3HUKAIOT CyTOYHbIe Bapuauuu. CONHEYHO- U
JYHHO-CYTOYHBIE Bapuallu OOBSICHSIOTCS aHaJo-
rMYHBIM oOpa3oM. B mepBoMm ciydae Takue
JIBUKEHUSI 00yCIIOBIIEHBI IpaBUTALMOHHBIM
BozaenicteueM  ComHua, BO ~ BTOpOM — —
nputTskeHueM JlyHel. Hwuxe paccmarpuBaroTcs
U3MEHEHHS IOJIHOTO BEKTOpPAa MAarHUTHOIO IIOJI
3emmu B Teuenue 2023 roma. IlpencraBieHHbIe
JTaHHBIE OCHOBAHbBI HA pPE3yJbTaTax HENPEPBIBHBIX
HaOJt0/IeHNH, MPOBOJMBUINXCS B T€UEHHE roja B
Slaruba3zapckoii oocepBaTopuu [6].

Marepuanbl M MeToabl. B mnccienoBanuu
HCIIOJIb30BAaHbl JaHHBIE BBICOKOTOYHOTO TpPEX-

GEOLOGIYA VA NEFT-GAZ SANOATI
TEOJIOI'UA U HEOTET'A30BASI TIPOMBIIIVIEHHOCTbD
GEOLOGY AND OIL-GAS INDUSTRY

Www.srt-journal.uz
2


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MA B ITIPOMBIINIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 4, Ne 1
2026

KOMITOHEHTHOTO (PJIFOKCTeHT-MarHuTOMETpa, ycTa-
HOBJICHHOTO B SIHrmGa3apckoil reopu3u4ecKou
obOcepBaropun. Ilpubop oOCyIIECTBISIET peruc-
TpalMio KOMIIOHEHTOB MarHUTHOTO mosst 3emiun H
(ropusoHTtanbHast), D  (mexknuHamus) u 2

(BepTuKanbHasi) ¢ UCKpeTH3anueit 1 MmunyTa.

L
. |

Puc.1. Maznummnuwie usmepenusn Ancuodazapckoi
2eoqhuzuuecKkoil HayuHO-uUcc1e006amenbCKoil

oocepsamopuu.

CunpHble MarHUTHBIE OypHU ObUTH OTOOpaHBI
Ha OCHOBE MEXIYHAPOIHBIX T'€OMarHUTHBIX
unaexkcoB Kp u Dst. Jlnsa ananuza ObIIH OTIIETBHO
BBIJICTICHB! (pa3bl Havaja, TyiaBHas ¢asza u (dasa
BOCCTAHOBJICHHSI MAaTHUTHBIX Oypb, ISl KaXaA0H U3
KOTOPBIX PACCUUTAHBl CPEAHECYTOUHBIC 3HAYCHUS
[5].

K nmaHHBIM OBUTH TIPUMEHEHBI CIETYIOLIHE
METOJIbI 00pabOTKHU:

- pacu€T CpeTHECYTOYHBIX 3HAYCHHII;

- cpaBHeHHE C (OHOBBIMH (CIIOKOWHBIMH)
HepUOJIaMH;

- aMIUTUTYIHBIA U CTATUCTUYECKHI aHAH3;

- OIIeHKa ()a30BBIX XapAKTEPUCTHK CYTOYHBIX
BapHUaLU.

Pe3yabTarsl. Pe3ynbpraThl aHanmuza IOKa-
3aJM, YTO B MEPHOABI CUJIBHBIX MarHUTHBIX Oypb
CYyTOYHBIE BapHallMd MarHUTHOTO TIOJSA 3eMIIn
CYIIECTBEHHO BO3pacTaloT IO CPaBHEHUIO C
(GOHOBBIMH  3HAaYCHHSAMH. B wacTtHOoCTH, [UIA
KOMIIOHEHTbI H B psne ciiyyaeB HaOI0Aanoch
YBEJIMYECHUE aMIUIMTYABI B 2—4 pasza.

Jns xomroHeHTsl D ObiI0 3aduKCHUpOBaHO
CMEIIICHHE BPEMEHU CYTOYHBIX MAaKCHMYMOB U
MHUHMMYMOB,  4YTO  yKa3blBaeT Ha  Tiepe-
pacripenienieHne MOHOC(HEPHBIX TOKOBBIX CHCTEM.
Jlis KOMITIOHEHTHI Z, HECMOTPsl Ha CPABHUTEIBHO
MEHBIIYI0 BBIPA)KEHHOCTh M3MEHEHHH, B TJIaBHOMN
¢daze MarHUTHOM OypH OTYETIMBO MPOSBUIIUCH
BEPTUKAJIHHBIE BO3PACTAHUSI.

Huwxe paccMoTpuM U3MEHEHHUsI TOJHOTO
BEKTOpa MAarHUTHOTO MoJig 3eMiId B TeueHue 2023-
2024 romoB. OTM JaHHBIE OCHOBaHbI Ha
pe3ynbraTax HENPEPBIBHBIX HaOJI0ICHUH,
MIPOBOAMBIIMXCS B oOcepBaropun SIHrnbaszap.
2)
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Puc.2. Cymounwtit x00 noanou cunwt T no écem
ousam (a) 2023 u (6) 2024 2000s.

B peAbIIyIIne CE€30HBI 3HAYCHUS
cocraBisuid —17,4 uTn B 2023 rogy u —18,6 uTn B
2024 romay. Kak BHIHO, MHHUMYMBI,
3adukcupoBanubie B 2024 TOXy, 3HAYUTEIHHO
MIy0)kKe MO CPaBHEHMIO C TPEIBIAYIIAM TOJIOM.
Cnenyer OTMETUTh, 4YTO NpPaKTUYECKH BO BCE
MeECSILIBI 2023-2024 roJioB HaOII0JAJINCE
MarHuTHble OypH, CYIIECTBEHHO BIHUAIOIIME Ha
COCTOSTHUE€ MarHUTHOTO MOJIs (PUCYHOK 2).

ConHEYHO-CYyTOYHBbIE  BapUallMM  MPUHATO
MO/Ipa3JeNATh Ha JIB€ IPYIIBL: CIIOKOMHBIE (Sq) U

Bosmym€HHble  (Sd). CrnokoifHble  Bapuauu
MPEJICTABISAIOT COOOH WM3MCHEHHsSI DJIEMEHTOB
T€OMarHUTHOTO TIONIi C  TEpPUOJIOM, PaBHBIM
MPpOAOJIKUTCIIBHOCTHU COJIHCYHBIX CYTOK, n

00yCIIOBJIEHBI BpallleHHEeM 3eMIId BOKPYT CBOEH
ocH. IX UCTOYHUKOM SBIISIETCS YIBTPadHOIETOBOE
n3nyuyenue ComHIIA, BBI3BIBAIOIIECE HOHU3AIIUIO
BepXHUX  cIo€B  arMmocdepbl,  00JIamarOMNUX
TOBBIIIEHHONW AIEKTPONPOBOIHOCTHIO. OCHOBHOI
MexaHu3M (OpMHUPOBAHMS TAKUX Bapualluil CBA3aH
c reHepanueld TOKOB B E-cmoe wuoHOcheps
BCIIEJICTBHE TUHAMO-3(deKTa.

HaGumroienust moka3eIBaroOT, 4YTO Sq-BapHaIHH
HE JSABIIAKOTCA IIOCTOSHHBIMHU: HUX CYTOqHLIﬁ X0
U3MEHsIeTCd OT JAHS KO JHIO B OINpeAeTnEHHBIX
npezienax. AMIUIMTy[a Bapualdié B CEBEPHOM
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MOJTYIIAPHH BO3PACTAET OT 3UMHHX MECSIIEB, KOTAa
ckimoHenne CosHna wmuHUMaIbHO (—23,5°), K
JETHUM, KOTJIa OHO JIOCTUTaeT MaKCHMAaJbHOTO
3HaueHus (+23,5°).

Ha pucynke 3 npencraBiieH CyTOYHBIH XOJ
nogfHoro  Bektopa T B OTHOCHTEIBHO
MarHUTOCTIOKOWHBIE  gHU.  WHpopmamus o
CHOKOMHBIX W BO3MYIIEHHBIX JHAX IMOJy4YeHa C
caiita https://wds.kugi.kyoto-u.ac.jp/qddays [7],

rae I KaKOgoro Mecana npusoparca 10
CIIOKOMHBIX M 5 BO3MYWIEHHBIX JHed. Jlnd
IIOCTPOEHUs TpauKka HCIOJIb30BAHBI CpPEIHHE

3HayeHuA T M0 CIOKOWHBIM JHAM KaXK0ro MecsIa.
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Puc.3. Cymounwtit xo00 nonnozo éekmopa T ¢
CHOKOUHble OHU.

Kak BumHO u3 pHCcyHKa, Ha rpadukKax
OTMEUAIOTCS OJUH PE3KUH MHHMMYM M IO JBa
MakcumMyma. BpeMs MHHMMaJIbHBIX 3HA4CHUM
anpenss M aBrycra  MeECSLEB  IPAKTHYECKU
cosnanatot — B 06:30 yacos o I'punBuuy. B mapre
MUHUMYM co 3HaueHueM 18,8 HTn ormeuaercs B
07:30, B peBpasie B 08:00 — 13,8 uTn, B ssHBape B
07:10 — 11,7 uT#1 u Bce 3HaUYEHUS MHUHUMYMOB
MMEIOT OTPULIATENIBHBIN 3HAaK. MakCUMyMBI TaKkxkxe
OTMEUAlOTCs B pa3Hoe BpeMs: B sHBape — B 03:20 u,
B ¢eBpaie — B 03:40, B mapte — 03:00, B anpene —
02:00 mu B aBrycte — 01:10 gacoB. Bropsie
MaKCHMYyMbI YETKO OTMEYEHBI B allpelie U aBrycre —
12:00 1 13:00 9acoB COOTBETCTBEHHO, Y OCTAJIbHBIX
YETKO BBIPAKEHHBIX MaKCUMYMOM OTCYTCTBYIOT
(pucyHoK 3.).

CyTouHbII Xox IIOJTHOTO BEKTOpa
MarHMTHOTO TOJIs 3EMJIM MEHSIETCS B TEUEHUE I0/1a
U PE3KO OTJIMYAETCS APYT OT JIpyra. ITH U3MEHEHUS
MOKHO paccMaTpuBaTh KakK yJIOBJIETBOPHUTEIBHOE
COCTOSTHME TMepexoja K JABYM XapaKTepHBIM
BpEMEHaM roja — JeTy MW 3uMe. Bnusnue
COJIHEYHOM AaKTMBHOCTHM Ha CYTOYHBIMXOJ TaKkKe
MEHSIETCS B 3aBUCUMOCTH OT ce30Ha. [Ipu 6oapmmx
CYTOYHBIX BapHallUiIX B JIETHHE MECSIbl 3TOT
3¢ deKT MposBIAETCS B YBETUYEHUH AMIUIUTYIIbI
CYTOYHBIX BapHallil ¢ yBEJIWYEHHEM COJIHEYHOMU

AKTUBHOCTH. 3UMOH, KOIJla aMIUIUTYyla CyTOYHOI'O
XoJla OOBIYHO OYEeHb Maya, H3MEHeHHe (HOPMBI
CYTOYHOT'O X0/1a UMEET e1iie OoJpIiee 3HaueHHe.

Cnoco6 ompeneneHus Sq BapHalMil MOXET
OBITh IPUMEHEH U TSI BBIYMCIICHUSI BO3MYIIIEHHBIX
COJIHEYHO-CYTOYHBIX Bapuanuid. Ecau Sq Bapuanuu
OTIPECIISAIOT MyTeM 00pa0OTKH HAOIIOACHHIA 10 S5
CHOKOWMHBIM JTHSIM Ka)KJIOTO MECs11a, TO OCPEIHEHHE
Bapuanuii mo 5 OypHbIM JHSIM AaeT Sd Bapuammio.
OueBuaHO, uyTo Sd Bapuaius NMpeACTaBIsIET COOOM
HEKUH YCpeAHEHHBIH 00pa3 CyNneprno3uliui MHOTUX
HMCTOYHUKOB BO3MYIIECHMH, [O3TOMYy B COB-
pEeMEHHOW (HU3UKEe MarHuToc(hepsl MCCIETOBAHHUS
Sd Bapuanuii He akTyasbHbI [6].
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Puc.4. Cymounwtii x00 nonnozo éekmopa T 6
MAZHUMOBO3MYUleHHbIE OHU.

A

Ha pucynke 4. mnpexacraBieHbl Tpapuku
noBefeHus T, KOTOpbIE MOCTPOEHHI 110 pe3yibTaTaM
HaOmoaeHui T Mo 5 BO3MYIIIEHHBIM JHSIM KaXKI0TO
Mecsna. Kak BUiHO, 37€ch KaxIplid rpaguk nmeer
CBOIO OCOOEHHOCTb, HET YETKOr0 MHHHMYyMa,
KoTopbli ormeudaercss B 07-08 wacoB yTtpa u
MaKCHUMYMOB B YTPEHHHE U BEUEPHHUE YaCHI.

Kak yxe roBopwioch BbIIE, HW3MEHEHHE
CPEIHEro/IOBbIX  3HAYEHWW TOW WM  HWHOU
KOMITOHEHTBl T€OMarHUTHOTO IOJIA 3a OJUH TOA
Ha3bIBAETCS] BEKOBBIM U3MEHEHHEM I'€OMarHuTHOTO
noyids. BenuunmHBI TrONOBOrO M3MEHEHMSI HEO-
JMHAKOBBI JUIsl pa3HBIX MECT 3€MHOI ITOBEPXHOCTH,
OHM SBIAIOTCA  OOIIMM  pe3yabTaToM  psja
(u3MYECKUX MPOILIECCOB, KOTOpPbIE MEHSIOTCA OT
neproja K Mepuoly U He OCTaI0TCsl IOCTOSTHHBIMU.

Ha pucynke 5 nokasano u3MeHEHHUE MOJIHOTO
Bektopa B 2023 -2024 romax KOTOpOE,
JEMOHCTPUPYET IOCTOSHHBIM pOCT 3HayeHuud T.
Kpome Ttoro, Ha rpaduke OTMEUEHBI HEKOTOpHIE
MakCUMyMbl U  MHUHUMYMBI, CBSI3aHHBIE C
BApUALASIMHU ITOJTHOTO BEKTOpA. Campble
3HAYUTENbHbIE MUHHUMYMBI C DPa3HOH TIITyOWHOIA:
15.01.2023 1, (53579 uTn), 27.02.2023 1. (53567,1
HTn), 24.03.2023 1. (53569,4 uTn), 24.04.2023 .
(53571,2 uTm), 24.03.2024 r. (53642,1 uTn),
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11.05.2024 r. (53607,7), 12.08.2024 r. (53649,6),
11.10.2024 1. (53639 ©Tn) u np. Ilpu sTom

OTMEYAIOTCS W HEOONbIIME  MaKCHUMYMBI:
17.01.2023 r. -53594,0 uTn, 19.05.2023 r. -
53621,3 uTn, 18.03.2024 r. — 53666,2 HTn,

12.08.2024 r.-53649,6,0 aTn u ap. (pucyHoK 5).

_ 537000
£ 536800
= 53660,0
= 536400
£ 53620,0
£ 53600,0
£ 535800

53560,0

01/01/2023

01/05/2023  01/09/2023  01/01/2024

Tun wadawienns

01/05/2024 01/09/2024
Puc.5. U3menenue 3nauenuii noanou cuibl
ceomazrnumno2o noaa 6 2023 — 2024 2ooax.

MaruutHele Oypu pa3HONH HMHTEHCHBHOCTH
HaOMIOJaJIMCh B T€  JHU, Korja  ObuIM
3a()MKCUPOBAHBl MUHUMAJIbHBIC 3HAYCHHUS TIOJTHOTO
BeKTOpa MarHuTHoro mnois. Hampumep, 15.01.2023
T. OHO OBLIO CHIIbHBIM (5 O6amtoB), 24.02.2023 r. —
3 Oamna, 24.03.2023 r.— cna0Oblii BCINIECK IOJI,
21-24 anpens 2023 roma — 6 OamwioB, 1-6
cenTs0ps 2023 roga— ObuIa cubHOM (6 6aIoB), 2
nekabps — 4 6amna, 05.11.2023 r., 24.03.2024 1.- 5
6amioB, 10-11 mas Obuta 3adukcupoBaH camas
cuibHasn9-6amuibHas MarHuTHas Oyps, 12.08.2024
TOJIaCTETICHh BO3MYIIICHHOCTH MarHUTHOTO TIOJIS
3emutn mocturana yposus 4-5 6asios (G4).

Ha puc. 6 mpeacraBieHBl CYTOUYHBIA XOJ
MOJTHOTO BEKTOpPAa MAarHWTHOTO TOJSl B JHH, KOTJa
MPOUCXOMIIA CUJIbHBIC MarHuTHele Oypu. Kak
BUJTHO W3 pPHCYHKa, BO BCEX CIlydasx KpHUBBIC
W3MCHEHUS Pa3IMYHbl U HAIOMHHAIOT MAarHUTHBIC
OyXThbl C TIOJIO)KUTEIBHOTO M OTPHUIIATEIHHOTO
3HaKoB. Kak mpumep, pacCMOTpUM HEKOTOpBIE H3
HUX, OTpHUIATeNbHbIe OYXThl 3a(pUKCHUPOBAHBI:
24.04.2023r. B 15:30 yacoB mo I'punBHuy c
amrutynoi-78,2 uTn, 27.02.2023 r.B 11:40 yacos
-44,6 aTn, 23.03.2023 r. B 23:50 yacoB - ¢
amrmutynoi -41,2 uTn, 5.11.2023 r. B 18:40 yacosc
ammmutynon -50,90Tn.  24.03.2024 1. B 16:54 ¢
amrmutynon -59,2 uTn, 11.05.2024 r. B 07:36 ¢
ammumatynon -140,6 vTn u gp. IlonoxurenbHbie
OyxThI 3aukcupoBanbl 27.02.2024 r. 16:10 yacos
¢ ammuryaout 49,7 uTn, 23.03.2024 r. mapra B
18:50 yacoB ¢ ammuryaou 48,9 uTn, 24.04.2023 r.
B 12:00 wacoB ¢ ammuryaon 40,8 HTn u 5.11.2024
r. B 16:50 wyacoB c¢ ammuurygou 42,7 uTn,
24.03.2024 r. B 14:30 ¢ ammumtynou 84,4 uTn,

11.05.2024 r. B 11:58 ¢ ammuurynoit 164,9 uTn u
ap. (pucyHOK 6).

BeItie Mbl paccmMoTpenu rpaguKyd CyTOYHOTO
X0J/la JIMIIb HEKOTOPBIX BO3MYIIEHHBIX JHEH, TIe
Obutn 3apUKCHpPOBAaHBI MarHWTHBIE Oypu pa3zHOU
crenend. Ha camoMm nene, B Teuenue 2023 -2024
rojIoB (3TH TOJBI ABJIAIOTCS "MMUKOBBIMU" 25 MUKIIA
coyiHeuHO# 11 yeTHel aKTUBHOCTH) HAOJIOAAIUCH
JOCTaTOYHO  MHOTO  CHJIBHBIX  BO3MYIICHUI

T'€OMAarHuTHOI'O IT0JIA.
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Puc.6. H3menenusa nonnozo eexmopa T 60 epemsa
CUTILHBIX MAZHUMHBIX OYP.

O0cyxnenne. [lomydyeHHble pe3yabTaThl
COIJIACYIOTCS C COBPEMEHHBIMH I'€OMarHUTHBIMU
HCCIIEIOBAaHUSIMH U TIOKa3bIBalOT, YTO YCUJIEHHE
CYTOYHBIX MAarHMTHBIX Bapualuii B MEepUOJbI
CHJIBHBIX ~ MarHWTHBIX Oypb B  OCHOBHOM
Oo0yCJIOBJICHO  aKTHBHM3allMed  MarHuTochepHo-
HOHOC(HEPHBIX TOKOBBIX cHcTeM [3].

Hannple  Slarmbaszapckoir  oOcepBaTOpHU
MO3BOJISTIOT BBIABIIATH TEOMAarHUTHBIE pPEaKIUH,
XapakTepHble Uil perroHa lleHTpanbHOi As3um.
AHanu3 CpeHEeCYTOYHBIX 3HAUYEHUN  BBIIBUII
CTaTUCTHYECKH 3HAYUMbIE OTKJIOHEHHs Tapa-
METPOB MAarHUTHOTO TIOJS B TEPHOABI MarHUTHBIX
Oypb. OTO, B CBOIO O4Yepe/b, MOXKET CIYXUTh
OCHOBOI1 JUI U3y4€HUs OTACIbHBIX Te0(PU3NIECKUX
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IIPOLIECCOB, MPOTEKAIOIUX B HEApax 3eMJIM I0J]
BO3JCHCTBUEM  CWIBHBIX  MarHMTHBIX  Oypb,
BKIIIOYasi MHUKpOCEHCMHUUYECKU (POH W BIEKTpo-
MarHUTHBIE AaHOMAJINU.

B nmepuoabl CHUIBHBIX MarHuTHBIX Oypb
W3YYEHUE CPEIHECYTOYHBIX BapUALMKA MATHUTHOTO
HOJIs, PErHCTpUpYeMbIX B SIHrubasapckoil reodu-
3MYEeCKON Hay4yHO-HCCIel0BaTelbcKoil obcepBaro-
pUH, UMEET BAXKHOE 3HAYEHUE C TOYKH 3PEHUS
BBISIBJICHHSI PETMOHAJIBHBIX OCOOEHHOCTEH reomar-
HUTHOM cpenbl. Mcnosb30BaHue CperHECYTOYHBIX
3HAYCHUM IO3BOJISIET CHU3UTH BIMSIHHME Kpat-
KOBPEMEHHBIX CIIy4alHBIX Kose0aHuit u
BBICOKOYACTOTHBIX IIYMOB, a TAaKXE BBbIIBUTH
YCTOWYUBBIE TEHICHIWHU, (POPMHUPYIOIIHUECS TOA
BO3/CHCTBUEM MAarHUTHbIX Oypb. DTO, B CBOIO

ouepenb, obOecreynBaeT Oojiee  TOYHYIO H
HAAGKHYIO OIIEHKY OOIIero TreoMarHUTHOTO
OTKJINKA, OOYCIIOBJICHHOTO AaKTHBHU3allMeH Mar-

HUTOC(EepHO-NOHOC(HEPHBIX TOKOBBIX CUCTEM.

Kpome Toro, Takoil moaxox CiayKUT BaKHOU
HAyYHOW OCHOBOW Ui H3Y4YEeHHs] B3aMMOCBSI3EU
MEXJy TEOMAarHUTHBIMH W3MEHEHUSMH H OT-
JEIbHBIMU reo(pu3nuecKUMHU poleccamy,
IpoTeKalMMu B Heapax 3emud. B wactHoCTH,
aHaJlM3 CpPEAHECYTOYHBIX MArHUTHBIX BapUalMi
UMEET CYILIECTBEHHOE 3HAUEHUE B UCCIIEIOBAHUSX,
CBSI3aHHBIX C  MHKpOCEHCMUYECKMM  (OHOM,
3JIEKTPOMArHUTHBIMM aHOMAJIUSIMU U BO3MO>KHBIMU
IPEIBECTHUKAMU  CEHCMHYECKOM  AKTUBHOCTH.
[TonoOHbBIEe uCClENOBaHUS CIIOCOOCTBYIOT COBEp-
IIEHCTBOBAHUIO PETHOHAIBHBIX CHCTEM Teodu-
3U4ECKOr0o MOHHUTOPHHTA u pacimupsIorT
BO3MO)XHOCTH TIPEJBAPUTEIBLHOM OLEHKH IpH-
POIHBIX OMACHOCTEM.

3akarouenue. [IpoBenéHHbIE HMCCIEN0BaHUS
Ha OCHOBE JIJaHHBIX SIHrubazapckoi reopuzndeckon
HAY4YHO-MCCIIEJOBATEIbCKOM oOcepBaTopuu Ipe-
JOCTaBUIIM YOeIUTeNbHbIE JI0Ka3aTelbCcTBa TOTO,
4YTO B IMEPHUOJAbI CUIBHBIX MAarHUTHBIX Oypb B
CPETHECYTOYHBIX BapHalMsIX MAarHUTHOTO IMOJIA
3eMiu MPOUCXOJAT CYIIECTBEHHBIE WM3MEHEHMS.
PesynbTaTthl aHanmmza MOKaszajlu, YTO BO BpeMs
MarHUTHBIX Oyph IO OCHOBHBIM KOMIIOHEHTaM
reoMarauTHoro nmojs — H, D u Z — nabmronarorcs

aMIUTUTY/IHbIE BO3pacTaHusl, (ha30BbIEe CMEIICHUS, a
TaKXKe M3MEHEHUsT (OpPMBI CYTOYHOTO XOJa.
OCOOCHHO BBIPQKEHHOE YBEITUYECHUE AMIUIATY/IbI
BapHanuii  KOMIOHeHThl ~ H,  mocrturaromiee
HECKOJIbKUX pas, ABJISICTCSA HarJs1JHbIM
MIPOSIBJICHUEM BO3JICHCTBUS CHIIBHBIX MarHUTHBIX
Oypb Ha TECOMarHUTHYIO CPEIY.

Hcnonp3oBaHne CpeHECYTOYHBIX 3HAYCHUH
MO3BOJIMJIO CHHU3UTHL BJIUAHHUC KPAaTKOBPECMCHHBIX
CIly4ailHBIX ~ KOJICOAHWH M  BBICOKOYACTOTHBIX
IIYMOB, a4 TaKKXC BbIABUTH YCTOI\/JI‘-II/IBBIG reomar-
HUTHBIC  TCHICHIHMH, (DOPMHUPYIOIIHECS IO
BO3JICHCTBUEM MAarHUTHBIX Oypb. DTO 00ECTICUHIIO
Oojsiee TOYHYHO M HAAEKHYIO OICHKY OOIIero

F€OMarHMTHOTO OTKJIMKA, 00YCIIOBIEHHOTO
aKTUBU3aLUEH MarHuTocepHO-MOHOCHEPHBIX
TOKOBBIX cucTeM. [losydeHHblE  pe3ynbTaThbl

COrJIaCylOTCSl C COBPEMEHHBIMH T'€OMarHUTHBIMHU
WCCTIEAOBAaHUSIMA U BHOCST BKJIAJl B TOHHMMaHUE
MEXaHU3MOB PErHOHAIBHOIO BO3JEUCTBHUS Mar-
HUTHBIX Oypb [4].

Bmecte ¢ TeM yCTaHOBJIEHO, UTO JaHHBIE
Slaru6aszapckoid 0OcepBaTOpUU IMO3BOJISIOT BBISB-
JIATh T€OMAarHUTHBIE PEAKLUHU, XapaKTEepHbIC s
peruona LlenTpanbHoii A3un. IT0 00CTOATEIHCTBO
CO3JaET BAXXKHYIO HAYYHYIO OCHOBY JUISI W3y4YEHUS
B3aMMOCBSI3EH MEXJIYy TE€OMarHUTHBIMH H3Me-
HEHUSIMU WU OTIEIBbHBIMH Teo(pU3NYECKUMH TIPO-
LeccamMy, NPOTEKAIOUMMU B Heapax 3eMilH,
BKJIIOUass MHKpoceicMudeckuii  (QoH, 3IeKTpo-
MarHMTHbIE AaHOMAJWU W BO3MOXKHBIE TIPEIl-
BECTHHKHU CEHCMUYECKON aKTUBHOCTH.

B umemoM, KOMIUIEKCHBIM aHAIW3 Cpel-
HECYTOUHBIX BapuUalMii MarHUTHOrO TMOJdS B
MEepUOAbl CWIBHBIX MAarHUTHBIX Oyph HUMeEET
CYILIECTBEHHOE 3HAYEHME NI COBEPLICHCTBOBAHUS
PErHOHAIIBHBIX CUCTEM Te€O(PU3UYEeCKOro MOHHU-
TOPUHIA, OLIEHKM TE€OMarHUTHBIX PHUCKOB U
paclIupeHus BO3MOXKHOCTEH MpeaBapUTEIBLHOIO
MPOTHO3UPOBAHUSI ~ MPUPOJHBIX  OMACHOCTEH.
[TomydyeHHbIe pe3ylbTaThl MOTYT CIIYKUTh HAYYHOU
OCHOBOM [UJIl JaJbHEWIIEN WHTErpalud reomar-
HUTHBIX U CEHCMOTEO()DH3NIECKUX UCCIICIOBAHNM, a
TaKKe JUIl CO3JaHUsl KOMIUIEKCHBIX CHCTEM
HaOJII0IeHUH.
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