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Takum 00pazoM, 1O NMEePBO YACTH AOKJIAAA MOKHO
c/1eJ1aTh OJJHO3HAYHBIN BHIBOIdy YTO I'eOMATHUTHDbIC
OypM upe3BbIYaiiHO onmacHbI A ExuHon
JHEPreTUIECKOU cUCTeMbl KaKk Poccuny Tak u
JAPYIrUX conpeaeabHbIX CTPaHy 0COOCHHO B NMEPHOI
Oyayuiero muKa COJTHeYHO aKTUBHOCTH B
2012-2013 rogax 1 He0OX0TMMOCTH MPOBEIEHUA
KAK HAMOHAJIbHBIXy TAK U MEKHANMOHAJIbHbIX
porpamMMm mo MOHUTOpPUHrY U 3amure or 'UT.
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CLA gns cnyyasi cynepbypu B mae 1921 roga.
Credit: National Academy of Sciences



YT0 NPOMCXOTUT € MPOGIEMOi reTMOreOMArHUTHON ONMACHOCTH B HACTOsIIIEE BPeMs ?.

VYueHble moyararoT, yTo HacTynuBiuid 24 CoMHEYHbIH MK OyleT MoA00eH UKy, KOTOpPBIH qoctur Makcumyma B 1928, ormeueHHbII
kpacHoit crpenkoit (1). [lynktupHoii crpenkoii (2) mokasan makcumym 1859 r., BoI3BaBIICi sKkcTpa Oypro. I10 BelmnyrHE OH CpaBHUM C
npejckaspiBaeMoil akTHBHOCTHI0 2013 roma. KauecTBeHHO MoKa3aHO yMEHbBIICHNE HAMPSHKEHHOCTH T€OMArHUTHOTO TIOJS — 3al[UTHOTO SKpaHa
(nopsinka 0.1 % B roxn), YTO aJCKBATHO YBEIMYCHHUIO HA 3Ty BEJIMYMHY KOJIMYECTBA COJHEYHOM IJIa3Mbl, TOCTUTAIOMICH MOBEPXHOCTH 3eMIIU
(3). [ocnenuue uccienoanusiy nposeaeHHbie yueHbiMu NASA, NOATBEPKIAIOT, YTO B HACTOSIICE BPEMS IPOMCXOIUT YBEIUUCHHE
COJIHEYHOHM aKTHBHOCTH, MUK KOTOPO# mporHo3upyercs Ha 2013 rox, npussas [IpaBurensctBo CIIIA HayaTh MOATOTOBKY K BO3MOXKHBIM
tTexHoreHHbIM KaTacTpodam [Massive space storms forecast as sun awakens from «deep slumber» Daily Mail

Reporter 14.06.2010].
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OueHnka 803MONHCHBIX IKOHOMUUECKUX NOMEPL OM 2e/ITU02EOMACHUMHBIX ONACHOCHICIL.

Haubonee moka3areinbHBIM B TUIAHE SKOHOMHUYECKOTO YIPABICHUS HAJIC)KHOCTHIO AIEKTPOCHAOKESHHUS SBIISICTCS OITBIT
CIIA. B ocHOBy MexaHu3Ma ympaBiieHUs1 Haie:KHOCThIO B CIIIA 3aknaapIBaroTCS OTBETHI HA TPU BOMPOCAs
=yiepd IKOHOMHUKE OT HEHAJIE)KHOTO AIIEKTPOCHAOKCHUS}

=CTOMMOCTh HAJIC)KHOCTU CETOMHS U B OyaylieMms;

=HaJIS)KHOCTh C TOYKU 3PCHUS TIOTPEOUTENSI U YIIPABICHHE BO3HUKAOIIUMHU PUCKAMH.

OneHkn PKOHOMMYECKHMX Tof0BbIX moreph st Kananel u cesepa CIIA OT 2IeKTPOMArHUTHOTO BO3ACHCTBHS
T€OMAarHUTHBIX Oyph pa3IMYHON MOITHOCTH oreHuBaeTcs oT 1 Muwumona qo 23 mwninapaoB noutapos CIIIA.
I[To stoii mpooneme B 2008 1. BeIMyIIeH qoKiIan amepukanckod Akaaemuei Hayk (NAS) u HACA (NASA)
«YTpO3bl KOCMHYECKON TTOTO/BIZ COIMANIBHBIC M YKOHOMUYECKHE TOCIEICTBUSA» B mcciaeoBannsX, B YaCTHOCTH
MOKa3aHO0, YTO €CJIM MPOM30MIeT MarHuTHas Oypsi aHAJIOTW4YHas TO#, koTtopas npousonnia B mae 1921 roma, To
toibpko Ha Tepputopun CIIIA ona BeiBener u3 crpos 10 350 kimoueBbix TpaHCHOPMATOPOB HA
AIIEKTPOIIOJICTAHITUAX, CHAOXKaroIMX 3J1ekTposHeprueii 130 MitH. YenoBeK, a CTOMMOCTD JTMKBUIAIHH
nocneacTBuii cocraBut oT 1 10 2 tpan. $ B rox B Teuenue 10 10 ner, a Oyps nogodHas codbiruo 1859 rona
Moria Obl 00ECTOYUTH BCIO TUIAHETY, MIPHUYEM Ha JICCATKHU JIET, & MOXKET M HABCETNa, TaK KaK 3alyCTUTh

MMPOU3BOACTBO BBIMICAIINX W3 CTPOS SJICKTPUUCCKHUX arperaroB CTAHECT HCBO3MOXXHBIM
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K yeMy Mo:KeT NPHUBECTH OTKJIIOUEHHE
ieKTpo3Heprun B P® u crpanax CHI'?

1. Cucrema ynpaBiieHHs CTPAHOH B CyNISCTBYIOIIEM BHJIE Yepe3 CUCTEMBbI YIPABICHHS U CBSI3U OyAET pa3pylicHa.
Ha 3ammineHHbIX KOMaHIHBIX IIYHKTaX YIPaBICHUS PA3HBIX YPOBHEW pe3epBHBIE MOLIHOCTH MO3BOJIAT
OCYIIECTBIISAThH MEKTpocHaOkeHue emie 1-2 mecsiia, 0JHAKO CBS3b MPEPBETCS Cpasy, MPHYCM €€ BOCCTAHOBIICHHE
Jla)kKe M0 YIPOIIEHHBIM CXeMaM Oy[eT Ype3BbIUaliHO MPOOJIEMaTHUHbBIMa

2. JJoObiua, epepaboTKa U Tepeaada mo TpyoorpoBogaM HehTH U ra3a OyleT OCTaHOBJICHA, JHOO CHU)KEHA B
pa3bla

3.)Kenesnble 1O0poru B 3ICKTPUUIIMPOBAHHOM BapHaHTe OylIyT OCTAaHOBJICHBI. [lepeBOl Ha TEIUIOBYO TATY
BO3MOXCH B OTPaHMUYCHHOM 00BbEME Ha OrpaHn4eHHOe (B CBSI3U C HEJIOCTATKOM TOIUTHBA) BPEMsi.

4.ABTOMOOMJIbHBIC TIEPEBO3KU OYIyT OTpaHUUYCHBI B pa3bl U CMOTYT C TPYJAOM (DYHKIIMOHHPOBATH OIPAaHUYCHHOE
BpEMsla

5.]IpombIlIIEHHOE TPOU3BOACTBO OYIET OCTAHOBJICHO TOJIHOCThIO, B TOM YHUCIIC U 110 HOMCHKIIATYPE U3/IEeNHil,
HEOOXOMMBIX JIJII BOCCTAHOBUTEIILHBIX PA0OT B CUCTEMAaX IHEPTETUKHa

6.BoiickoBbic YacTH B KOPOTKHE CPOKH MOTEPSIFOT OOECIOCOOHOCThy BO3MOKHOCTD OKa3bIBaTh MOMOIIL HACEICHUIO
B CITACEHUH, U OpraHaM YIpPaBJCHHS — B MOJICPKAHUU XOTS Obl MUHMUMAJIBHOTO Mopsiakas COOU 3JIEKTPOIHEPTHH
MOTYT TPUBECTH K BBIBOAY M3 CTPOSI CHCTEM PAKETHOTO SIEPHOTO OPYXKHsly KaK 3TO ObUTIO Ha 0aze «YOppeH» B
mrare Baitomunr CIITA 23.10.2010r.

7.Bce XuMHUYECKH OMAacHbIC 00BEKThl, B TOM YHUCIIE MOBCEMECTHO MMEIOIINECS C aMMHUAKOM M XJIOPOM,
HaXOJSIIUMHUCS TI0]] JTABJICHUEM, TPUXOIAT B aBAPHUUHOE COCTOSIHUE, YIPABIISATH KOTOPHIM HEBO3MOXKHO — Yrpo3a
MIOBCEMECTHBIX XUMHUYECKHX KaTacTpOoda.

8.lcnonp30BaHne MHOTO3TAXKHOTO XKHJIOTO (DOH/a, IIABHBIM 00pa30M B METAIOIUCAX U KPYIHBIX TOPOaxX
CTaHOBHTCSI HEBO3MOXKHBIM — OCTaHABJIMBAIOTCS JIMPTHI, Pa3MOPAKHBAIOTCS CHCTEMbI OTOILUICHUSIy; BOJTOCHA0KCHUSI,
KaHaJIH3a1lH1s.

9.MeTtpomnonuteHsl ocTaHaBIuBaTCs. Kakoe=to Bpems (1-2 mecsiia) ux emie MOXXKHO MCIOJB30BaTh B Ka4eCTBE
yOexuIl, paboTaromyX HAa OrpaHMYEHHBIX 3aacax TOIUIMBA PE3EPBHBIX CHCTEMa

10.650pHHIBI TIPEKPAIIAIOT PAOOTY.

11.CoumanbHpie MOCISICTBHS IaXKe TPYJHO cede MPEICTaBUTh: NECATKH MUJUIMOHOB JIIO/ICH, TBITAsICh CIIACTH CBOH
CEMbH, MPUXOIAT B JBIKCHUE, TICPEMEIIAsCh B CTOPOHY CAJIOBBIX M JIaUuHBIX YYaCTKOB, KOTOPBIC YK€ MOTYT OBITh
3aHSTHl TEMH, KTO TOJIONICI PAHBIIC U Tall.



YTO OpOUCXOAUT C TEINOIreOMarHUTHOM OMAaCHOCTHIO B
HACTOSIICE BPEMS 2

B mae 2009 mexmyHapogHas rpyIma SKCIepToB Bo MaBe ¢ HammoHaabHBIM
yIpaBJICHUEM IO HuccienoBanuio okeanoB u atmocdepsl (National Oceanic and
Atmospheric Administration (NOAA) u cioncupyemas HarmonansHbIM
arcHTCTBOM IO a3POHABTUKE M UCCIICOBAHMIO KOCMHUYECKOTO MPOCTPAHCTBA
(National Aeronautics and Space Administration (NASA),
BBIITYCTHJIA MpeCKa3aHue i 24 COTHEYHOTO IHKJIdy YTO OH JOCTUTHET MaKCHUMyMa
B mac 2013, a 10 ypoBHIO OyleT CpaBHUM C ITUKIOM, BBI3BABIINM CYIepOyprO B

1859 rony.

WccnenoBanus, nposeacHabiec yaueHbEIMH NASA B 2010 roxy, moaTBepKaar0T, ITO
UK COJTHEYHOW aKTUBHOCTH mporHo3upyercs Ha 2013 rox, npussas [IpaButenscTBO
CIIIA HagyaTh MOATOTOBKY K BO3MOXKHBIM TeXHOTE€HHBIM KatacTpodam [Massive
space storms forecast as sun awakens from «deep slumber»
Daily Mail Reporter 14.06.2010].

CoBceM HEIaBHO O BAXKHOCTH M OMACHOCTH BO3PACTAIOIIEH COJHEYHOM aKTHBHOCTH
ObLTN MpEeayNpexICHbl BIacT BenukoOpuTaHuu IaBHBIM yueHbIM [IpaBuTENbCTBA.
Munuctpsl BenmnkoOpuTaHHH TOTOBATCS BCTPETUTh CHIIBHEUIYIO 3a nociennue 150
net Benbimky Ha ConHies OHa MOXKeT mpou3oit B Onwxkaiiniue 18 mecsies, a mo
cuite Oymet cpaBHuMa ¢ Oypeit 18959 roga, n octaBUTh YacTh CTpaHbI 0€3
ANEKTPUYECTBA HA HECKOJIBKO MECSIICBa



The national
grid is being
reinforced
against a
looming solar
storm, writes
Marie Woolf

MINISTERS are preparing to
invoke emergency powers to
turn off the nation’s electricity
in a bid to shield Britain from
the worst effects of the biggest
solar flare for 150 years.

They have been warned that
a massive surge of energy from
the sun could hit the Earth
within the next 18 months. Ina
worst-case scenario, it could
blow out the national grid and
leave parts of the country
without electricity for months.

The most extreme form of
solar storm could knock out
computers and the banking
system, throw satellites off
course and disrupt GPS tech
nology.

Scientists have warned that
the UK could be disabled by a
solar flare five times more
powerful than one in 1989 that
plunged 6m people in Quebec
into darkness and caused
power disruption as far afield as
California.

Chris Huhne, the energy
secretary, is so worried about
the prospect of a category five
solar storm — the most severe
— that he has told officials to
work with Washington to draw
up emergency plans.

Turning off the national
grid, causing temporary black-
outs, may protect it from per
manent damage. Ministers are
also looking to upgrade power
line transformers to make
them resilient to solar attack.

m Jets of charged particles
blasted into space

Huhne said: “The latest scien-
tific research raises the possi-
bility of a severe event with the
potential to hit many parts of
the grid simultaneously.

“That is why the Department
of Energy and Climate Change
is working with the national
grid and experts from the UK
and US to consider developing
better hardware and early
warning systems to guard
against potential risk from
such an event.”

sirJohn Beddington, the gov-
ernment’s chief scientist, has
been advising Huhne about a
huge ejection of force from the
sun. It could attack not only
Britain’s lights, but its com-
puter, navigational and
defence systems.

A geomagnetic storm,
caused when solar particles hit
the Earth’s magnetic field,
would emit so much radiation
that astronauts in space could
be exposed to lethal levels. One
contingency plan is to aiter the
flight paths of aircraft and fly

Particles hit Earth, generating

Great balls of fire.

Solar flares are caused by massive
magnetic storms within the sun

electrical surges in power lines

Distance

Sun

them at lower altitudes to
reduce exposure to radiation.

The emission of billions of
charged particles towards the
Earth would also cause red,
green and purple auroras — usu-
ally only seen at the Earth’s
poles — around the globe.

The first recorded solar flare,
known as the Carrington
Event, took place on September
1, 1859, Richard Carrington, an
astronomer, had been
observing sunspots when two
balls of blinding white light
appeared over them — a mag
netic explosion on the sun.

The electric currents pro-
duced by the storm were so
strong that telegraph systems
worldwide experienced power
surges, setting the telegraph
paper on fire. So powerful was
the electromagnetic force that
messages were still able to be
transmitted, even after opera-
tors disconnected the batteries
powering the lines.

The solar flare of 1989 was
smaller but the storm knocked

» 93m miles

Currents can 2
wreck transformers
in electricity substations

spacecraft into different orbits,
causing ground controllers at
Nasa to lose contact with them.

EXperts are issuing warnings
about a class five storm, on a
par with the 1859 event, may
hit the Earth in 2012/13 as the
sun reaches an active stage in
its cycle.

The British Geological Survey
is drawing up scenarios for min-
isters, including for a huge mag-
netic storm. A solar flare could
reach the Earth within minutes,
followed by a more damaging
mass ejection of energy that
could take two to three days to
hit. This would give time for
emergency plans to kick-in.

The Met Office is teaming up
with the US to create a 24 hour
prediction centre. “At the
moment there isn't a UK fore-
casting capability for this,” said
a spokesman. “We are collabo-
rating with the US weather
authorities to focus on fore
casting and how to deal with
the impact on the UK’s infra-
structure of a solar flare."




— Kak 3T1a npoéJjema pemaercsa B Mupe?

[Tocne oypu B 1989 romy, mpobiaemoit BiusHus kocMudeckoi moroasl B CIIIA BIUTOTHYIO CTaad 3aHUMAThCS Ha
Bcex ypoBHsiX. B 1994 roxy Obuta co3mana MeXBEIOMCTBEHHAsh HAIIMOHAJbHAS MpPOrpaMMa MO0 KOCMHYECKOM
norone (The National Space Weather Program (NSWP). Oxnoii u3 [eHCTBYIOIIMX TPOTPaMM SIBISETCS
npoekt Conueunsii Illur (Solar Shield), cosmectnsiii mpoekr HACA u  HccinenoBarenbCKOro HHCTHTYTA
Onekrposneprun  EPRI.

B nmokmame mo pesyneraram pabodero coseimanusi, nposeneHHoro NERC (Ceepo-AmepukaHCKUE COBET 11O
nagexxnoctn) u U.S. DOE (/lemaprament suepretuku) B 2009 r., BO3ACHCTBHS CONHEYHBIX BO3MYIICHHI Ha
CIUHbIE YHEPTOCUCTEMBI OTHOCHUTCS K PEIKAM COOBITHSAM, HMCIONINM, »xs KAaTACTPO(MUUECKUE ITOCIICACTBHS KaK B
KOHOMHUYECKOM, TaK M B COIMAILHOM IUTaHe. Jlokman, omobpenusiii ynpasistommM komuteroM (BOT NERC) B
2010 r., cOoAepKUT PEKOMEHIALWU 10 DPAa3BUTHIO HCCIEIOBaHHWN, B TOM YHCJIC 0 OPraHM3alldd MOHHTOPHHIA
BO3JCHCTBHUI reoMarHUTHBIX Bo3myieHuii (I'MB) Ha sHeprocucreMsl, IMPOTrHO3a BOSHUKHOBEHHS, OIIEHKH OMACHOCTH
¥ BbIpaboTKe Mep 1o 3ammuTe 3Heprocucrem [*].

Jlnst opranuzaiusi cuctemMbl 0e30macHOCTH EBpONEHCKHUX 3JIEKTPOIHEPreTUUECKUX CETe OT BO3JIEHCTBHUS MUPOBBIX
reomMaraHuTHeIX Oyph peanusyercs nporpamva EURISGIC, nampapiieHHas Ha HCClIEAOBaHUE BO3JICHCTBHUS ITHX
BO3MYIICHUII Ha DSHEProCUCTEMbl W pPa3pabOTKy CHUCTEMBbI MPOTHO3a U MPEAYNPEXKICHUS MPOU3BOAUTENICH U
noTpeOuTeNe 3IEKTPOIHEPTUU O BOBMOKHOW OMACHOCTH. 3aHMMAIOTCS 3TOM IpoOsieMoi 1o BceMy MHUpy: oT KaHasbl
u Ounnsaaauu, 10 FOxHoit Adpuku n ABcTpannu, 3aHUMAIOTCS U B 0oJiee KOXKHBIX CTpaHaxX, B 4yacTHOCTH B Kurae.
Tak mouutopunr ['U'T na aromHol cranuuu B Jlunrao, Kuraii, mokasana, 4To BO BpEMsI T€OMarHMTHBIX BO3MYILICHUN
7-9 nos6ps 2004 r. nwukosbie 3HaueHus [UT nocturamum 79,9A. U 310 npu TOM, 4TO CTAHIUS HAXOAMTCS HOXKHEES
Cesepnoro Tpornuka (230 26" 22*). (/Ins cpaBHenus Konbckas aromHast ctaHius HaxoAuTcs Ha mmpore 670 21°
57%).

B Poccuiickux HOpPMAaTUBHBIX JTOKYMEHTax BO3JCHCTBHUS (DaKTOpOB, CBS3aHHBIX C TE€OMAarHUTHBIMH OypsiMH Ha
paborocnocoOHOCTh DDC M KaueCcTBO 3IEKTPOIHEPTHMH HE PACCMATPUBAIOTCSA, MPU MPOCKTUPOBAHUU CHUCTEM HE
YUHUTBIBAIOTCS U NPU OLICHKE PUCKOB OecnepeOoiHOi paboThl BO BHUMAHUE HE MPUHUMAIOTCSy, CUCTEMbl MOHUTOPUHIA
HE IPOBOIUTCS.

[*]High-Impact, Low-Frequency Event Risk to the North American Bulk Power System, A Jointly-Commissioned Summary
Report of the North American Electric Reliability Corporation

and the U.S. Department of Energy’s November 2009 Workshop, 2010
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Kpome 3Toro mpearosaracrcss

1.11posenenrne HUOKP «OCHOBBI CUCTEMBI 3aIIUThI
ANEKTPUUYECKUX CTAaHIUM U ceTert oT [ U T».

2. Pa3pabotka u nHauano peanmmsanuu P «3amura
sHepreTuku ot [ MUT».

Ha BTOpOoM M mociemyromux 3tamax (mocie BEITycKa
HEOOXOAUMBIX PaCIOPSAUTEIbHBIX JOKYMEHTOB U BBIITyCKa
®IIIT «3anura 00bekTOB SHEpreTUKu oT I 1T»)
IpeayCMaTpUBAETCS 3aBEPIICHUE PAa0OT MO CUCTEME 3aIlUTHI
JUISL DICKTPUYCCKUX CTAHIIMM U CETeH, a TaKke pa3paboTKa U
IPOBEICHUE aHAJIOTUYHBIX PadOT MO APYTUM OOBEKTaM
3HEPreTUKH CBS3M M TpaHcmopra (HedTe-, Ta30IPOBOIbI,
KCIIC3HBIC JIOPOTHy CUCTEMBI YIIPABICHHS U CBS3H).



InaorHblii npoekT Ne 12 « MOHUTOPHHT OIMACHBIX
IEJIMOT€OMAarHUTHBIX BO3MYIIIEHUU U BBI3BIBAEMBIX
MMU I'€OMArHUTHO=WHAYIIUPOBAHHBIX TOKOB B
aekTpuueckux cetax T PCK EDC™ mo Tpacce
LlenTp=Ypan; pa3padboTKa IpeAI0KECHUN U CO3IaHUE
YCTPOMCTB MO 3alIUTE OT FT€OMarHuTHO=
MHIYUPOBAHHBIX TOKOB». Ha OCHOBaHHE 3TOTO
IIPOEKTA JaHa 3asBKAa Ha BKJIOUYEHUE B [Iporpammy
HNUOKP OAO «®CK EDC». Pabora npoBoauTCs B
pamkaxs «CTpareruy HallMOHAJbHOM O€30MaCHOCTHU
Poccuiickoii ®enepannu 10 2020r.», B x0TOpOIi
OTMEUYEHA HEOOXOJMMOCTh «00€CICUCHHUS
HaIMOHAJIBLHOM O€30IIaCHOCTH B PHEPreTUYECCKOU

chepe» (1.60).



3amaun HUOKP.

1. Pa3paboTka KOHIEHIIIUA MOHUTOPHUHIA U CUCTEMBbI 3allMTHI 3JICKTPUUCCKHUX CETCH OT
reJIMOT€OMAarHUTHBIX BO3MYIIEHUN U reHepupyemMsbix umu ['UT .

2. Ananu3 Buga u xapaktepa BosacicTBuil [ YIT Ha simekrpoceTeBble 00BEKThIa

3. Pa3paboTka 1 U3rotoBiicHHEe 2 KOMIUICKTOB (10 2 JaTynka) CHCTEMbl PErucTpaliu
I'T B HeliTpansx aBro/TpaHC(pOpPMATOPOB Ha OCHOBE: TOKOBBIX KJICIICH C
ncnoiib3oBaHueM 3¢ dekra Xona.

4. OpraHuzanus CUCTeMBbI cOopa XpaHeHUs U 00pabOTKU JaHHBIX; BHIOOD U
COTJIaCOBAHUE PA3MEIICHUSI CUCTEMbI PETUCTPAIIMU C 3aKA3UUKOMa

5. Pa3paboTka 1 U3roToBICHUE 2=X OMBITHBIX CHIIOBBIX PE3UCTOPHBIX YCTAHOBOK
orpanuuunteneit Toka B cerax 110-500 kB.

6. YcranoBka cucreM perucrpamuu I'UT u npoBeacHue U3MEpeHUi Ha
aBTOTpaHchopMaTopax JIMHUH.

7. IIpoBeneHne HENPEPBHIBHON PETHCTPAIlMN BapHaIliii TEOMArHUTHOTO I10JIsly CKOPOCTH
€ro M3MeHeHus, 00paboTKa, cOOp M Iepenada JaHHBIX B €MHOM BPEMEHM B PA3IUYHBIX
peKHMax: pa3 B CyTKH, pa3 B 4ac, B peaJbHOM BpeMeHHU. IloaydeHre MPOTrHOCTHYSCKUX
JAHHBIX

8. Ananm3 pe3ynbTaTOB MOHUTOPUHIA M ONpPEACICHUES (PYHKIIMH OTKINKA
HSHEPreTUYECKOM CHCTEMBbI Ha JIOKAJbHBIE BO3MYILEHUS T€OMAarHUTHOTO MOJIS

9.Pa3paboTka KOHKPETHBIX MPEIIOKCHUN 110 CHMXKEHHMIO pa3Mepa IMOCIEICTBUI OT
BO3JICCTBUM I'€IMOT€OMAarHUTHBIX BO3MYILCHUN Ha AICKTPUYECKUE CETH IPU UX
MIPOCKTUPOBAHUHU U DKCILTyaTalH.



KoHKkpeTHOE IpUMeHeHHEe pe3yJbTaToB padoT B
NesATeJIbHOCTH 3aKa34YuKAaa

1. Pesynerarel moruTopuara I'MT mo3BonsaT onpeneanThb
(PYHKIIHUM OTKJIMKA 3JIEKTPOIHEPTreTUYECKON CUCTEMBI HA
JIOKAJIbHBIE BO3MYIIEHUSA TEOMAarHUTHOTO TO0JIS.

2. bynet pa3paboTaHa KOHIICIIIMSA U KOHKPETHEIC MIPEII0KCHUS
Ha IPOBEJICHUE MEPONPHUATHUM M0 CHUAKECHHUIO pazMepa
MOCJIEICTBUKA OT BO3ACUCTBUM I'€JIMOI€OMAarHUTHBIX BO3MYIIECHUU
Ha DJIEKTPUYECKUE CETU U CTAHIIUU IIPU UX MIPOCKTUPOBAHUU U
AKCITyaTallu U

3. bynyT pa3paboraHbl U CO34aHbl YCTAHOBKU OTPaHHYMTEIICH
TOKa, yMeHbIIaromue 3HadeHust [ UT no 6e3omacHbBIX pa3MEepOB.

4. Pesynprarel MoauTOpHHTa I'MT, TEIHOreOMarHuTHEIX
BO3MYIICHUM 1M MX MPOTHO3 ITO3BOJIUT 3a01arOBPEMEHHO
IIPUHATH COOTBETCTBYIOIIME MEPOIIPUATUSA 10 YMEHBIIIEHUIO
BO3/ICHCTBUS HA DIIEKTPUYECKUE CETU MOILIHBIX T€OMAarHUTHBIX

Oypba



— PAH: e S ———
= 2.VIHCTWUTYT 3eMHOro MarHeTuama um. FIyLUKOBa(I/ISMI/I PAH)
“ = 3. HCTUTYT MawwmHoseaenns PAH (MMALL PAH);

= 4. OAO «MHCTUTYT «BHEProCceTbNPOEKTY,

= 5. ABTOHOMHasa HEKOMMEpYEeCKada opraHmn3aLus

«Accoumnauns «Copgencraue 3awmte HaceneHus» (AHO
«AC3H»);

= 6. [NonapHbIN reodpunandecknm MHCTUTYT KonbCckoro Hay4Horo
ueHTpa Poccuinckon Akagemun Hayk (I KHL PAH);

. LleHTp domn3unko-TtexHnyeckmnx npobnem saHepretukn Cepe epa
q;gmac KH —

KaneMusl eCTECTBEHHbIX Hayk (PAEH).
= 9. 000 «bonug»



= [MpunoxeHwus.

= 2. Copoknag: Caxaposa A.A. [TonsipHbIN reohnsnyeckui
MHCTUTYT «Pernctpaums Bo3AeNCTBUSA reOMarHUTHbIX
BO3MYLLEHUN HA QHEPreTUYECKNE CUCTEMBI B MPOEKTE
EURISGIC»

= 3. Copoknapg: HaymkuHa N.E. OO0 «bonug» «O06
OTe4YeCTBEHHON pa3paboTke TOKOOrpaHNYUTENbHbLIX YCTPOUCTB
Tuna TOY-H».

= 4, 3asBKa «MOHI/ITOpI/IHF OMNacCHbIX resfintoreomMmarHUTHbIX
ﬂ:;ymemm N Bbl3blIBA€MbIX MU TEOMAIHUTHO-

LIMPOBaHHbIX TOKOB B 3NTEKTPUYECKMUX CETHAX "OCKE3C"no
Wamnpennomemm N co3gaHue
UCTB MO 3alumTe OT reoMarHUTHO-MHAYLMPOBAHHbIX
E%((O:B» Ha BkntoveHue B Nporpammy HAOKP OAO «®CK
».




~ Makcy My 3TO Bo3Bpau4eH4/|e "3 erﬂ | lo]
pa3|3|/|Tvm uMBUIM3auum, obpatHo B arpapHyto. Ha rpaHb

~YVHUYTOXEHNS ByaeT noctaBrneHo 00NbLLINHCTBO HAaceneHus

- CTpaHbl, 0COOEHHO B Meranonmcax B 3UMHUIA CE30H.
OTCTpaHEeHME OT peLleHnsa 3Ton nNpobrnemMbl MOXHO CPaBHUTDL C
UrPOUN B «PYCCKYHO PYNETKY», rAe B POSiN NMUCTOSIETA BbICTYNaET
ConHue. Mbl npusbiBaem Bac, yBaxxaemble konneru,
NOAKMIOUYNUTBCA K PELLEHMIO 3TON OCTPENLLEN NPOBNEMBI yxXe
cerogHa n, B NepByo oYepenb, JOBECTU ee A0 CBeaeHnsa nuu,
NPUHUMAIOLLMX PELLEHNSA B UHCTUTYTaX, akUMOHEPHbIX
obLulectBax, KoMnaHusaxX, MUHUCTEPCTBAaX, [paButenbcTee PO.

mnom, peLueHne 3Tom NpodbnemMbl CORflacyeTcsd C — —
npegnoxeHvem O.A.Mensenesa o HEOBXOOMMOCTM CO3aaHNs
MEXAYHaPOAHOro MexaHn3mMa rnpeaoTepaLleHns 1 rokanmsauum
TEXHOreHHbIX N NPUPOOHbIX KaTacTpod, «OCOBEHHO €CIN OHU
npmnobpeTatoT TpaHCrpaHN4YHOE N3MEPEHMEY, BbICKA3aHHOE UM
nocne cammuta BPUKC B Kutae.






