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Hag3op [5, c. 164]. Takas Mepa mo3Bonuia Obl yNOPSIOYUTh M YBEIWYUTH SPPEKTUBHOCTH CHCTEMBI
9KOJIOTMYECKOT0 HaA30pa.

B 30HaX MOBBIIEHHON 3KOJIOTHYECKOI OMACHOCTH CIIEAO0BANIO ObI OCYHIECTBIISATH ACATCIBHOCTH
[0 MWHUMHU3AIM{ TIPUYMHEHHS BpEAa OSKOJOTHH MPOMBIIIICHHBIMH Tnpexnpustusmu. Ceromss
HCCIIEJIOBAaHNE MAcCIITa0OB 3arpsi3HEHUS] OKPYKAIOIEH Cpeabl MPOBOAMTCS B paMKax 3KOJOTO-
KPUMHUHOJIOTHIECKOTO MOHWTOpuHra c¢ wucnonb3oBaHueM cucreM ['MKC (reomH(opmannoHHBIX
kpumuHONorIdeckux cucteM) u [ UIIC (reomHpopManioHHBIX IPABOBBIX CHCTEM). AKTYaIbHOU 3a1aueit
ABJISIETCS pa3pabOTKa M UCTIOJIB30BAHNE aBTOMATU3MPOBAHHBIX CHCTEM KOJIOTO-TIPABOBOT0 MOHUTOPUHTA
(AC3IIM), xoTopas MO3BOJHUT HPOEKTHPOBATH INPOTHO3bI BHEIIHETO BO3JEHCTBUS Ha 3KOJOTHIO U
OLICHUTh BO3MOYKHBIE PUCKHU BIIMSHHS HETAaTUBHBIX (PAaKTOPOB. DKOJIOTO-KPUMHUHOJIOTHYECKAs AKCIIEPTH3a
B pabore ACOIIM 103BOJHUT BBISBIISATH NPOOEIBHI B 3aKOHOIATENBCTBE U pa3pabaThiBaTh PEKOMEHAAIMN
0 UX yCTpaHeHuo [5, c. 165].

TakuM 00pa3om, MOXHO C/eNaTh BBIBOJ O TOM, 4TO B Poccuu mpoOiembl B 001aCTH 3KOJIOTUH
CYIIECTBYIOT B CBSI3M C MHTEHCHBHBIM PAa3BUTHEM NOTPEOHOCTEH 0OIIecTBa U 3KOHOMHUKH, ¥ OTYACTH, C
yCTapeBIINMHI TEXHOJIOTHSIMH MPOM3BOACTBA, OAHAKO TOCYIapCTBO IPHHUMAET COOTBETCTBYIOIINE MEPHI
0 PEeIICHMIO 3THX MpobieM. HeoOXoauMo KOMIUIEKCHO MOJIXOIUTh K BOIPOCAM 3aIIUTHI OKPY>Karomien
Cpenbl, ¥ pemarh UX Kak ¢ TOYKH 3PCHUS Pa3BUTUS M COBEPUICHCTBOBAHMS 3aKOHOJATENILCTBA, TAaK U C
TOYKH 3PEHHS PECTPYKTYPU3aILMH OCHOB (hYHKIIMOHMPOBAHHUS 3KOHOMHKH. Oco00€ BHHMAaHHE CIEHYeT
00paTHTH Ha BOMPOCHI BOCIIUTAHUS «KYJIBTYPBI 3KOJIOTHH» ¥ Pa3BUBATh 3TO COLUAIBHOE HAIPABICHHE C
TOYKH 3PEHUS MHBECTHIIUI B pa3BUTHE HKOJIOTMYHOI'0 TOHUMaHMA OOIIeCTBa.
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A terrible tragedy occurred in a district of the Samara region. From a lightning strike directly at a
football match died striker Evgeny Kirsanov (born in 1986), his teammate Mikhail Gvozdev in serious
condition was taken to hospital.

During the game, a heavy rain with thunder. But "the match will take place whatever the
weather" - these rules, and are used to the team and the fans. The players thought: bad weather will not
interfere, and the game continued. However, the match turned out to be shocking. It was the second time,
Mikhail Gvozdev had to replace Evgeny Kirsanov stood at the edge. The first and only lightning hit
among players.

Nobody really understood what was happened, but the game was immediately stopped. All
thought at first that the players scared or stunned shock, it turned out - everything is much worse.
Kirsanov was killed instantly. Mikhail Gvozdev suffered a state of clinical death, but survived.
Immediately after the tragedy he was taken to hospital Sergius. At three o'clock in the morning
unconscious Gvozdeva transferred to intensive care Hospital. Kalinin. Doctors assess his condition as
extremely serious.

The stadium has a lightning rod. But, as a tragedy - on the impact of elements not save any
defense. This is not the first time that victims of the raging elements become footballers. Two dozen
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players and referees in open terrain - very attractive target for lightning. In July 2002, it was struck by
seven members of a football match held at the stadium of mine "Anniversary" in Pavlograd. Two players
were killed on the field, two others were taken to the central hospital in serious condition.
A few days before the lightning struck the football in Thailand. A lightning strike during a thunderstorm
that broke out during a student football match, killed one student and seriously wounded another 14
players.

And in April 2002, players caught lightning in Australia. It hit the football field directly during
the match. There was this unpleasant episode in the neighborhood of Melbourne. Serious burns, did not
get anybody, because no direct lightning hit.

One of the worst incidents occurred in Guatemala. Two players were killed, ten received severe
burns due to lightning that hit the football stadium Chikimulili. In the second half of the match the game
was interrupted because of the storm, but soon after the judges decided to continue the meeting, lightning
struck the iron fence that surrounded the field by shooting down all who were there on the ground. Fence
create a ring of electric charge, which is in seconds burned a dozen players, coaches and referees.

32-year veteran of the Colombian Football Herman Gaviria was killed by a lightning strike
during training team "Deportivo" (Kali). Four more players were hospitalized with injuries of varying
severity. One of them, according to doctors, has experienced several heart attacks and miraculously
survived. During warm-up the team storm began, and after yet another outbreak of four players on the
field fell to the ground unconscious. Lightning struck the first goaley, and only then in the field, where the
players.

The defeat of the people occurs through direct contact with their lightning; Touching the
elements of the building or equipment in which the lightning current flows, or in which there is a high
potential; under the influence of the voltage step resulting from the spreading of the lightning current
through  the  earthing or the affected neighboring object through the earth.
Lightning has a fairly wide range and depends on the climatic conditions and terrain. Lightning divided
into two main groups: primary, initiated by a direct lightning strike, and secondary, caused by
electromagnetic and electrostatic induction and introduction of high potentials in extended metal object
communications. Direct lightning strike creates thermal, mechanical and electrical effects. Thermal
effects associated with sudden release of heat by direct contact with the contents of the channel of
lightning struck an object and the object of the current flowing through the lightning. The current from a
direct lightning strike can cause unacceptable for fire heat conductor, and for a small section even melt or
vaporize it. Not recommended for use in lightning protection, steel and copper wire size less than 30 mm
2 and 16, respectively.

Contact some non-combustible materials and materials with high electrical resistivity (stone,
brick, concrete, wood) with the lightning channel causes a sharp steam and gas formation in them. The
pressure in the formed channel rises sharply, there is an explosion or cleavage structure, such as
brickwork, wooden poles and even concrete devices, where there is no contact between the elements of a
good reinforcement. This forces to protect concrete structures with weak reinforcement or without a direct
lightning strike.

The use of various methods for protecting buildings from lightning is done in strict accordance
with their classification in terms of lightning protection devices. The instructions for lightning protection
of buildings and facilities [1] objects are separated into three categories, which differ in the severity of the
possible consequences of being struck by lightning. The third category such as: buildings and structures
III, TIIA, TV and V degree of fire resistance, in which there are no facilities related to the explosion and
fire. Also included: surface and sunken storage tanks for flammable liquids with a flash point above 45 °
C; product-pumping stations. It is known that the field of Tomsk stadium "Trud" has a display, which is
used as a coolant flammable liquid.

Available at the stadium four light towers can provide protection from lightning. They can be
considered as a double lightning rod, when the distance between the rod Lightning L does not exceed the
limit value L, [2,3,4].

The configuration of the vertical and horizontal sections of the double standard zones of
protection lightning rod (height h and the distance L between the lightning conductors) is shown in Fig. 1.

Construction of the outer regions of the double lightning zones (half-cone with dimensions #,,
ry) is produced using the formulas for single lightning rods. Dimensions of the inner regions defined by
the parameters of %, and 4., the first of which specifies the maximum height of the zone directly from
lightning, and the second - the minimum height of the zone midway between the lightning rods. When the
distance between the lightning conductors L < L. border area does not have a sag (4. = hy).
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Fig. 1. Protection zone dual lightning rod

Included a distance limit L,,,, and L. are calculated by empirical formulas, suitable for lightning
conductors up to 150 m.
Thus, the calculated level of security to protect the stadium "Trud" will be 0.9 for lightning
submitted lighting masts up to 30 meters[4].
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B coBpeMeHHBIX YCIOBHAX, Korjaa Poccuiickoe KOMMYHAIIbHOE XO3SMCTBO (SHEProcHAOKEHUE)
OCTPO HYXJAeTCs B TEXHHYECKOM TIEPEBOOPYKEHHWH, a TOpPOH W TIOJHOW 3aMeHe CHCTEM
SHEProcHa0KEeHHS BCe OOJBITYIO POJIb MPpHOOpeTaeT MpUBICYCHUE KaIllMTala YaCTHBIX MHBECTOPOB. [Ipu
9TOM JKEJaHWe TIOCIEeIHUX BKJIAJBIBATh CPEACTBA B JIOPOTOCTOSINIME W JIOJITOCPOUYHBIE TPOCKTHI
Poccuiickoit sHEpreTHKH HampsMYK 3aBUCAT OT SICHOTO TPEJCTaBICHHUS BO3MOXXHOCTEH MpOEKTa K
BO3BpATY KalnTaja U MOJIYYCHUIO TIPUOBLTH.

KpymHbiii Ou3HEeC pu pa3MENIeHHH MPOMBIIUICHHBIX, TOPTOBO-Pa3BICKATEIBHBIX U KIITUIIHBIX
00BEKTOB BCe dalle oOpamacT BHUMaHUE Ha YCTAHOBKH JUIS JCIICHTPAIN30BAaHHOTO 3HEPTOCHAOKCHUS.
Ho, He cMoTps Ha TO, YTO COBPEMEHHBIE PHEPIeTUYECKUE YCTAHOBKH MaJONd MOIIHOCTH CTaHOBSTCS
SKOHOMHUYECKH KOHKYPEHTHBIMH C CHCTEMaMH [EHTPAIN30BAHHOTO SHEProCHa0KEHUS HEI0CTaTOK
CpPeICTB ISl TOJYYEHHUsS] TOYHBIX PE3YJbTAaTOB TEXHUKO-DKOHOMHUYECKOW OLEHKH WX MPUMEHHUMOCTH
CIEPKUBAET UX IIUPOKOE PACIIPOCTPAHEHUE.

B coBpemeHHOW nuTepaType pa3sMENIEHO OCTaTOYHOE KOJMYECTBO CIIOCOOOB pacdera
3(h(eKTUBHOCTH pabOTHI OTACIHFHO B3SATHIX SHEPIrOYCTaHOBOK. PBIHOK yCIIyT HE MCIBITHIBACT AeHINTA B
MIPEVIOKEHISIX BBIITOJMHUTH OLIEHKY SKOHOMHYECKOW A(PPEKTHBHOCTH HHEPTETHUECKUX MPOEKTOB. lIpm
3TOM MPHUMEHSIEMbIE CITOCOOBI HEPEIKO OCHOBAHBI HA YCTAPEBIINX METOIUKAX, TOPOH HE YTBEPKICHHBIX,
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