HoBbin B3rnap,
Ha aHOMaJibHble ABJIeHUd
B CBeTe TOHKOMNOJ1IeBOU KOHLernuum
B eCTeCTBO3HaAHUM

Baaaumup Hekpacos
Mupa IInamxeBud

B nocieiHue rosibl y MHOTHIX JIIOJieH 0 BceMy MUPY pacTET MHTepec K IIpobie-
Me CYIIeCTBOBAHHSA B IIPUPOJIE ONACHBIX I 37I0POBbA M HEGJIArONPUATHBIX [T
JKU3HU MecT. Takue MecTa Ha3bIBAIOT MATOr€HHBIMY, T.€. HeCyIuMu 60e3Hb. O
TaKMX MEeCTax YacTO FOBOPAT, KAK O Ie0NaTOreHHBIX 30HaX (OT Iped. ge — 3eMJId +
phatos — cTpafaHue + — TeHHBIN). [IprcTaBEa «reo-» 03HAYAET, YTO IPUINHOM Ha-
TOT€HHOCTH ABJIAETCA cama 3eMsd.

B Poccum mpo6ieMoii reonatoreHHbIX 30H 3aHuManca A.I1.Jly6pos'. Cpeau oc-
HOBHBIX BepCHUI MECT BOSHUKHOBEHN A IaTOr€HHBIX 30H OH BBIJEJIA:

— pas3IoMBI MKy TEKTOHMYECKUMU IUIUTAMU;

— [lepeceYeHN MT0J3EMHBIX BOJHBIX IIOTOKOB;

— IIyCTOTHI B BEPXHEM CJIO€ 3eMHOM KOPBI;

— y3JIbl IepecedeHns ceTok XapTMana u Kappu*.

OH cunTas, 4TO Ha YeJI0BEKA B 9TUX MECTAX MOKET IeICTBOBATh (PAKTOP AJIEK-
TPOMATHUTHOHN IIPUPO/IBI.

HEKPACOB Buagumup AnexceeBud — npodeccop, JOKTOp OHMOJOTUYECKUX HayK, JAel-
crButenbHbId wieH PAEH, EBAEH, AMTH P®, npesunent akagemuu HIT (MAT33». E-mail:
nekrasov2008@mail.ru

INIAINIKEBUY Mupa JleoHapaoBHaA — UHKEHep, MEJUIIMHCKUN (PU3UK, HCClIel0BaTelb,
YUY€HBIU ceKkpeTaphb, AedcTBUTeNbHBIN wieH HIT MAT33. E-mail: miraleon@yandex.ru

KurouesBnle ciioBa: 61ocepHble NaTOT€HHbIE 30HBI, PUTMBI U3MEHEHUA 61ochepHoit auc-
CHMMETPHUH, aHOMAJIbHBIE ABJICHUA, KPYTH Ha IIOJIAX, IIapoBble MOJIHHM, MaccoBas ru6eib
JKUBOTHBIX, IIOT0/la Ha IUTAHETE.

* OHepreTuyeckue cetu XapTMaHa u Kappu — runoreTuyeckoe pasjesleHUe I0BEPXHOCTH
3eMiI 0COGBIMHU ITyYKaMU I€OMAarHUTHBIX U3/IyY€HU. ABTOP MJe€U OPTOrOHAIBHOM 9HEPreTU-
9eCKOH CEeTKH, 0OHAPYKIBAEMOM TOIBKO OMOJIOKAIIMIOHHBIM CIIOCOO0M, ObLI HEMEIKUY Y IEHBIHN
9.XapTtMmaH. /luaroHajabHasA 9HEPreTUYecKasd CeTKa Oblja Ha3BaHa 110 UMEHU BIIEPBBIE OIMCAB-
mero e¢ M.Kappun.
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JIeICTBUTEIBHOCTHU BOIIPOC O IIPU-

poJe, MecTax HaXOMeH!A IIaTo-
TeHHBIX 30H, UX CBOMCTBAX JI0 KOHIA
IIPOLIEAIIETO CTOJIETUA OCTABAJICA OT-
KpBITBIM. OTEpBITUE B.A.HeKkpacoBeiM
IMonsa @opMbl 3eMIIH, €T0 CTPYKTYPHBIX
3JIEMEHTOB, €I0 CBOMCTB U T€OMETPHU-
YEeCKOI0 yCTPOKCTBA II03BOJIMIIO pPa3pe-
HIUTh IpobiieMy CyIIeCTBOBAHUSA B
6uocdepe MaToreHHbIX MeCT?.

B pesynbraTe ucciaeoBaHUi B pas-
JUYHBIX YTOJKaX 3€MHOTO IIapa UM
OBLIM CAEIaHbI CIeIYIOIIe BEIBOBL:

- MecTa pas3jloMOB, WIH TPELIVH, B
TEKTOHUYECKOH! IITUTE He SABIAITCSI
naroreHHbIMU. Hanmpumep, ocHoBHas
TeppuTopusa Poccun M MHOTHX €BpO-
MEeNCKUX CTPaH HAaXOAUTCA Ha €JUHOU
IUIUTE U Y JI0[el, IPOKUBAIOIINX Ha
3TOM TEpPUTOPHUU, KAK U Y JIIOJEH, ITpo-
JKUBAIOINX B palioHE TEKTOHUYECKUX
pasoMoB, 3a60J€BaHUA OHU U T€ iKe,
B TOM YHCJIE ¥ OHKOJOTMYECKUE;

— BBI3BIBAIOT COMHEHUA U 3asBlle-
HUSA O IATOT€HHOCTU MECT «Ilepecede-
HUSA IOA3€MHBIX IIOTOKOB, WU pek». [1o
CBUJIETENILCTBAM OypOBBIX pabodmx,
OHHU He HabJrogau Mogo0HOro sBJe-
Husd B npupofe. [Tox 3eMéli Ha pa3HBIX
YPOBHSAX HAXOAATCH IUIACTHI, 3aI0JI-
HEHHbIE BOJIOU WIH HEPTHIO, KOTOPHIE
MOTYT OBITh ¥ COOOIIAIOIIMMUCS COCY-
JlaMU{, HO HUKAKOT'O «IIepeCceYeHus IO/
3€MHBIX pEK» HUKTO He HabIoaa;

— KPUTHUKY HE BBIJEPKUBAIOT 3a5B-
JIEHUS ¥ 0 TOM, UTO y3JIbl IepecedeHus
cetok XaprtMmaHa uinu Kyppu (Kappu)
MOTYT ABJIATHCA NAaTOI€HHBIMU, WU
BBI3BIBAIONIMMU pak. Eciu npefmnono-
JKUTD, YTO 3Ta Bepcus ObL1a 6bI BepHA,
TO ITATOT€HHBIM fABJIAIOCH ObI IPAKTH-
YeCKHU BCE IMPOCTPaHCTBO 6uocdepsl,
TaK KaK IIar 3TUX CETOK CPAaBHUM CO
CpeJHUMU pa3MepaMu opraHu3Ma Mile-
KonuTaromero. To ecTb Bcé HaceleHHe
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ITAaHETHI 60J1€J10 GBI OHKOJIOTTYeCKUMU
6ose3asaMu. K Tomy ke HU 0[JHA U3 3THUX
BepCUH Tak WK MHaYe He CBA3aHa C
KaKHUM-TO «0COOEHHBIM» 3JIEKTpOMAr-
HUTHBIM U3/IyYeHUEM.

OTKpBITHE TEOMETPUUECKOTO YCT-
poiicTBa IpocTpaHcTBa 61ocepEI II0-
3BOJIMJIO PACKPBITh TaliHy U I1aTOT€H-
HBIX MeCT B Hel. Buocgpepe Haweti naa-
Hembl csolcmBeHHa Yycmouuusasn
2eomempuueckas IHep2emu1ecKkas
CMpYyKmypa, 0OCHOBHLIMU XAPAKMepuc-
muKam Komopotl S8asitomes. lesas u
npasas IHepeust U IHepeemuueckas
duccummempust.

TeomeTpuueckas CTPyKTypa B 60JIb-
el yacTu 6mocgepsl ycTpoeHa B CO-
OTBETCTBUU C 3aKOHOM 30JI0TOH IIpo-
MIOPLIUHU U ABJIAETCA AJIA BCETO FKUBOTO
(popMoo6pasyIonM HavajaoM U DIaB-
HBIM UCTOYHUKOM 3HEPTeTUYECKOTO
NUTaHuA. 9Ta 4acTh IPOCTPAHCTBA
BOKPYT 3eMJu NpeJHa3HadYeHa g
rapMOHUYHOMH, 3J0POBOH U IPOJIOJIKHU-
TeJIbHON #U3HU. BMecTe ¢ aTUM B
crpykType [ona @opmel 3eMiu cylie-
CTBYIOT yYaCTKHU, He IpeJHa3HAYeH-
HbI€ JIJI 3JJ0pPOBOM JKU3HU YEJIOBEKA,
JKUBOTHBIX WM pacTeHui. [lpu anu-
TeJIbHOM Hax0:KA€HUU B TAKUX MeCTax
MOKHO 3a00JIETh ONpe/ieIEHHBIMU 00-
Je3HaMu. Ity Mecta B [lone ®opmbl
3eMJIH IIPe/ICTABIA0T JIyYU KOHYC000-
pasHoit GopMBbl. JHEPrUd B HUX UMEET
HaIIpaBJ€HUE CO CTOPOHBI KOCMOCA, a
HE CO CTOPOHBI 3€MJIH, ¥ 3TO OJHO U3
IIaBHBIX CBOMCTB, OTVIMYAIOIIUX UX OT
TMIOTEeTUYECKHUX ['€0IIaTOr€HHBIX 30H.

B nmaToreHHbIX Jiy4yax (30Hax) Ha-
PYIlIeH rapMOHHUYHBINA 3aKOH pacIipe-
ZieJIeHUs SJHEPT'UH JI€BU3HbI-IPaBU3-
HbI M 3HEPreTHIEeCKOH AUCCUMMET-
pun.

H3-3a CBOET0 IAaTOr€HHOT0 BIUSAHUSA
Ha BelecTBO 6uoc@eprl 3TU MeCTa B
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6uocdepe 3emMau ObIM HA3BAHBI
B.A.HexpacoBbIM 6uocgiepHbMU namo-
2eHHbmu 3oHamu (BI13).

OJTHUX IIATOT'€HHBIX 30HAX AEUCT-
B ByeT 3ddEKT cixxaTusd, a B Apy-
rux —3¢@dekt pacmupenusa. Habmozae-
HUA [IOKA3aJId, YTo BOJIM3H MecTa Ha-
XO¥JEeHUA 30HBI ¢ 3Q(HEKTOM CIKATUA
MaTepUy BCETZIa HaX0UTCA 30Ha C 3(-
(pexToM eé pacmupenus. Kpome Toro,
B OJJHUX 30HaX ITpe00JIaJaloT J€BOBUH-
TOBBIE, @ B PyI'UX — IPABOBUHTOBLIE
CHWJIBL, T.€. B OOHUX 6K10oC(epHBIX MaTo-
TeHHBIX 30HaX fPKO BBIpAMkeHa IIpa-
BU3HA, a B IPYTUX — JeBU3HA. [loaToMy
6uocdepHble MATOTeHHbIE 30HBI IIOJ-
paszessaioTCs elle U Ha JIeBBIe U IIpa-
BBIE.

Jlyun 6rocepHBIX HaTOT€HHBIX 30H
IIPOXOAAT IIpaKTU4YeCKH 6e3 ociabie-
HUA Yepes 3JaHNA JI000H 3TaKHOCTH,
nojiBepras Bc€ KUBOE Ha CBOEM IIyTHU
He3JJ0poBOMY BoazeiicTeuio. Buocdep-
HbIE IaTOI'€HHbIE 30HBI ABJAI0TCS IIEp-
BOIIPUYMHOM 60JIBITIOTO psga 3aboire-
BaHUU, CPeJU KOTOPBIX OHKOJIOTUYeC-
kue, 6one3np KpoHna, TyGeprynés,
3a60€eBaHUsA OMIOPHO-ABUTATEIbHOTO
amnmnapara, 9HZOKPUHHOMN CHUCTEMEI,
NICUXVKY, KOMKHBIE O0JIE3HU.

ITo xapakTepy IaTOreHHOI0 BO3/IEH -
CTBUSA Ha OPTaHU3M 4eJI0BEKA 3TU 30HBI
pasfeieHbl Ha ABa Tuna: «OHKO» U
«KpoHa»®.

3oHHbI «OHKO» 06/1a1a10T 3(PpdeKTOM
ciKaTud, a 30HH «KpoHa» apdexTom
ocnabiieHNs CBA3eN MEexIy MOJIEKyIa-
MU WY KJIeTKaMH BeIlecTBa.

Hampumep, ecnu jiyd «OHKO» IIPOXO-
JUT 4epe3 IOJOTHO aBTOMOOKIBHOU
JIOpOTH, TO 32 CUET 3dPeKTa CxraTUA HA
HEM o6pasyioTca 6yrpsl (BCIoydrBa-
Hus). B ny4ax 30H «OHKO» OTMEYaeTCA
IIOHMKEHHAs BIAYKHOCTb.
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OTH 30HBI CIOCOOHBI KK YIUIOTHATD
MaTepuIo, TaK U IOJHUMATh Ha IT0BEP-
XHOCTh 3€MJIH JIaBy (ByJIKaHUYeCcKasd
JeATeIbHOCTD). MccneqoBaHus TOIOT-
padum obracTel ByTKAaHUIECKOH! Ies-
TEJILHOCTH ITOKA3bIBAIOT, YTO OHU CO-
BIIQ/IAIOT C PACIIOJIOKEHEM B Orocde-
pe 30H «OHKO0». YesoBek B BI13 «OHKO»
HUCIBITBIBAeT 3QPEKT CAaBINBAHUA,
KOTOPBIN MOMKET COIPOBOMAATHCA TO-
JIOBHBIMM 00JIIMU, BILJIOTH 0 IIOTEPU
co3HaHud. OIyxony, BOSHUKAOIINE y
JIIOJIeY, JKUBOTHBIX WX PACTEHUU IIPU
BO3/IeHICTBUH 30HBI 3TOI'0 TUIIA, HOCAT
IUIOTHBIN XapakTep. [Ipu npoxuBaHuT
B 30He «OHKO» YeJIOBEK MOKET 3a00J1eTh
LIEJIBIM PAJIOM 3a60IeBaHUN, CpeAr HUX
pak U ricopuas.

B BII3 «Kpona» nmobasa matepus
[IOJBEPraeTcA pas3pAKeHHIO, YTO IIPO-
ABJIAETCA B 0caab/IeHNN MEKMOJIEKY-
JIAPHBIX, MEKKJIETOYHBIX U APYTUX CBA-
3€el ¥ IPUBOJUT K OBICTPOMY pas3pylile-
HUIO, OKMCJIEHUIO, U3HAIIMBAHUIO U
cTapeHuIo J1I6oro BemecTsa. B 30He
«KpoHa» 4yeroBek NCIBITEIBAET HEXBAT-
Ky BO3/LyXa, a OIyXOJIH, IOABIISAIOIIMe-
cH 3/leCh y YeJI0OBEKA WU pacTeHUH,
OTINYAIOTCSA MEHbIIeH IIOTHOCTBIO,
yeM B 30He «OHKO». Bo3aetictBue BI13
«KpoHa» cKa3pIBaeTCA U HAa 3KUBOTHBIX.

3oHsbI «<KpoHa» 06/1aJaI0T CIIOCOGHOC-
ThIO HAKaIlJIMBaTh B CBOEM IIPOCTPaH-
CTBE BOZly U Iaske [IOJHMUMATh e€ 13 6/11-
salmero mwacta. 30HbI TaKOTO THIA
CII0COGCTBYIOT 00pa30BaHMUIO TaK HA3bI-
BAEMBIX «KJIFOUEN» WX KPOHOBCKUX HC-
TOYHUKOB» Ha IIOBEPXHOCTU 3eMJIU.
BakHO 3HaTh 0 TOM, YTO BOJIA 3THX HC-
TOYHUKOB OIlacHA JJIf 3[0pOBbs de-
JoBeKa. B 3oHax «{poHa» HA BOAHBIX
[IOBEPXHOCTSAX MOT'YT 06pa30BbIBATHCSA
BBIITYKJIOCTH WIN QK€ CTOJIObI U3 BOABI,
a IIpU 3aMep3aHuU BOAbI 00pa3yloTcs
BBIIyYEHHOCTH U3 PBIXJIOTO JIbJA.
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B BepmyacKom TpeyronbHUKe NMNoTbl 4acTo
HabntopatoT nogHATHE Boabl B okeaHe. 11 anpe-
ns 1963 r. nunoTbl «bounra-707» supenu sogs-
HOM Kynon, JOCTMraBLUMI B IMAMETPe HeCKOMb-
KO COTEH METpOB.

B 0o0bpI4HBIE JHU B THUXYIO IIOTOJy B
ny4ax 30H «<KpoHa» Mo:keT Hab/IoAaTh-
¢ He6ouIbIIoe ITOJHATHE BOABI, HO €CTh
JHU, KOIZla BoJja MOKET IIOAHUMAaTbCA
I10 JIy4y Ha HECKOJIBKO JIECATKOB U JAKE
COTEH METPOB.

Ha aBTOMOGMIBHEIX Ioporax aei-
cTBHE 30H «KpoHa» IPOABIAETCA B BUJIE
[IPOBAJIOB I'PyHTA. BoJBIIMHCTBO CiIy-
yaeB [IPOBAJIOB TPYHTA HA JOpOrax, a
Takke OOpYILIeHUs JOMOB, MOCTOB U
JPYTUX CTPOEHUH, pa3pylieHus Tpybo-
IIpOBOAOB cBA3aHo ¢ BII3 «KpoHay.

3oHa «KpoHa» sBMnack NpUUMHOM:

— 0B6pyLueHus kpbiwm B asponopTy LLlapns pe
lonns, PpaHumsa (2004 r.);

— 0bpyLUeHHs KO3bIPbKa 3[aHMs Ha BXxoge B
MeTpononuTeH Ha cTaHumn «CeHHas nnowaab»,
Cankr-lMetepbypr (2006 r.);

— 0BpYLUEHHs KPbILUM 30aHNS BbICTABOYHOrO
nasunboHa B r. Katosuue, Monbuua (2006 r.);

— obpyLweHus 3paHus bacmaHHOro pbiHKa,
r. Mockea (2007 r.);

— obBana BXOQHOM YacTH 3[,aHWs LLUKOTbI B
c. benseska OpeHbyprckoit obnactn (2008 r.).

JleBU3Ha WM IIpaBU3HA TaKUX 30H
o6GHapy:RMBaeTcA 61aroapsa HATMIUIO
BEKTOPHBIX CHJI, COOOLIAIOIIUX Ha-
IIpaBJIeHUE Pa3JInYHBIM IIpolieccaM B
IIPUPO/E, B TOM YHCJIE JIEBBIM MM IIpa-
BBIM aTMOC(QEPHBIM BUXPAM. TaKUM
06pa3oM, 30HbI <KpoHa» ABJIAIOTCA IIEH-
TpaMU 3apOkJeHUA yparaHoB, Taldy-
HOB U CMepYei.

MasecTHble yparaHbl «KaTpuu» (2007 r.) u
«Arizek» (2012 r.) BO3HMKNM B OBHOM M TOM e
To4Ke MpocTpaHcTBa — 30He «KpoHa» npasoro
TMNa, No3TOMy 06a yparaHa nony4unu npaebii
CrMH ABMKEHNS BO3ayXa. Npu aToM yparaH «Ali-
3eK» Yepes MsTb NET MOMHOCTbIO MOBTOPMI MyTh
«KatpuH».
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Yparan «Cangu» (2012 r.) obpasosancs B
30He «KpoHa» neBoro TMna u, COOTBETCTBEHHO,
PAacKpyU4MBancs B NEBYIO CTOPOHY.

VYparans! ¢ 1eBbIM («CaH/IM) U C ITpa-
BBIM («Al3eK») CTMHOM BO3HUKJIN U pac-
npocTpaHsaauch B CeBepHOM MOJIyIIa-
puu 3eMiId.

CnenyeT OTMETUTD, YTO HaIpaBJe-
HU€ T0JIApU3alY YparaHoB (J1€BOM U
MIpaBoli) HEBO3MOKHO O0OBACHUTD UC-
KJII0YUTENbHO cuiiaMu Kopuomca, Tak
KaK I10 9TOY TEOPHUU B OJJHOM IIOJIyIIIa-
pUU OHU JOKHBI UMETh OJJHAKOBOE
HarnpasieHue. Hamu ycTaHOBIEHO, UTO
BpeMs U IePUOJUYHOCTh 3aPOKICHUA
yparaHa Wi cMepyYa CBSI3aHBI C PUT-
MUKON M3MeHeHUs B 6rocdepe sHep-
reTUYeCcKou fuccummMetpuu. buocdep-
HbIE [TaTOTeHHbIE 30HBI — 3TO BaKHBIE
CTPYKTYpHBIE 371eMeHTHI [1o1a @opMEbl
3eMIH, KOTOphble IPU3BaHbl pellaTh
olpejieI€HHbIE 3a/la4y B KU3HU IUIA-
HETHI.

3 Heprusd JeBU3HbI U IPAaBU3HEI B

reoMeTPUYECKOH CTPYKType 61o-
cgepbl TOIBEPIKEHA TOCTOAHHOMN PUT-
MUYECKON M3MEHUYUBOCTU. OTKPBITHI
cJeAyIoIie pUTMBI U3MEHEHUs G1o-
cepHOM S3HEPTeTUIECKOU TUCCUMMET-
pUM: CyTOYHBIN, TOIOBOU U CyTOYHO-TO-
JIOBOIA®.

JlaHHBIE PUTMBI BJIUAIOT Ha BCE IIPO-
IlecChl B IPUPOJIE, B TOM 4HCJIE U Ha
OpraHU3M YeJIOBEKA, Ha €ro puauvec-
KO€ U IICUXUYECKOE COCTOSHUE, a TaK-
e OIpeJesAIoT IIOTOAHbIE YCIOBUA,
BYJIKQHUYECKYIO0 U CEICMUYECKYIO aK-
THUBHOCT®b.

HawuGospImnmii ”HTEpeC IpecTaBs-
€T CyTOYHO-TOJJOBOM PUTM, B KOTOPOM
BBIIEJIAIOTCA 0CO0bIe JHU — MMKOBBIE.
B aTu 1HU IPOUCXOJAT pe3Kre CKAUYKU
6uocdepHOi SHEPTe THIECKOU TUCCHUM-
METpHUH, YTO IPUBOAUT K U3MEHEHHUIO
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U mapaMeTpoB 6rochepHBIX IATOreH-
HBIX 30H. B TMKOBBIE THU aKTUBU3UPY-
eTcdA ByJIKaHUYeCKas AeATeIbHOCTb,
BO3HUKAIOT 3€MJIETPSCEHUA, 3apOK/Ia-
I0TCA TaldyHbI, yparaHel, cMepuu. B
3THU JHU MHOTYIE BOJUTEIIHU IIPH IIepece-
YEHUU I'PaHULBI 30HHBI «KKpoHa» MOTyT
TEpPATH yIpaBleHUEe TPAHCIOPTHBIM
CPEZCTBOM.

Hanpumep, asapun B JlehopToBCKOM TOHHE-
ne B MoCKBe NPOUCXOAAT B MMKOBbIE [HM CYTOY-
HO-TOf,0BOrO PUTMA M HEMOCPEACTBEHHO B rpa-
Huuax B3 «Kpowan.

B I1KOBBIE THU MOTYT IIPOUCXOAUTH
c6ou B paboTe 2JIeKTPOHHOM TEXHUKU.

Hanpumep, 4 centsbps 2010 . B nuKk cyTou-
HO-rOf,0BOrO PUTMa OTKasana B pabote anekT-
POHHas CMCTEMA BbIAA4M M KOHTPONS NEKTPOH-
HbIX BuneTos.

B nukoBbii peHb 1 deBpans 2011 r. Bbiwna
M3 CTPOS aMEPMKaHCKas CMCTEMA YMPaBneHus
pakeTamu ¢ spepHbimmu 6oeronoskamu. Kak no-
kasana ctatuctika, B 2011 1 2012 rr. Bce katac-
TPObI, CBA3aHHbIE C HEYAaBLUMMMCS 3aMyCKamu
paKeT, a TaK)Ke nepsas Katactpoda 2013 r. (pa-
KeTa «3apsi») NPOM30LLM B NMKOBbIE M NPEeLnu-
KOBblE AHM CYyTOYHO-TOA0BOrO PUTMA.

3a nocnepnue 30 JeT 0 Kpyrax Ha
[IOJIAX HamucaHo MHoro. [IpeyoxeHo
MHOKECTBO TUIOTE3 O MPUUYNHAX UX
MOSABJIEHUA: OT A€UCTBUA UHOILIAHET-
HBIX KopabJieli 10 BUXPEBBIX BO3MYIIIe-
HUU B MarHuTHOM nose 3emuud. Vissec-
THO M O TOM, YTO HEKOTOPbIE KPYTU Ha
I0JIAX ITOABJIAIOTCA B pe3y/bTaTe uelo-
BEUYECKOM IeATeIbHOCTH. TeM He MeHee
3TO0 HEOObIYHOE IPUPOJHOE SABJIEHUE
JIIOAM HaOJTIOAIAJIN BO BCE BPEMeHa.

B.A.HekpacoBbIM ObLIa pacKphITa
[IPUYMHA IIOABJIEHUSA B IPHUPOJie KPYTOB
Ha [10JIAIX. YJIO:KE€HHAsA B OIHOM HaIlpaB-
JIEHUU TpaBa, KOJIOChS 3/IaKOBBIX Ky/Ib-
TYyp WJIX IIPOCTO OTCYTCTBHE PACTH-
TEJILHOCTHU B TPaHMIAX OIIpe/eIeHHO-
TO Kpyra MOTI'YT IOABJIATHCA TOJIBKO B
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naydax 6uocepHBIX TATOT€HHBIX 30H
«OHKO» i «KpoHa». Kpyru, Bo3HUKa-
JOIITME TT0/1 BAUAHNEM 61oc(epHBIX 1a-
TOT€HHBIX 30H, MOXKHO HabII0AATh B
aecy, B 60J0OTUCTON MECTHOCTH, Ha
BOJie, Ha JIbJY, Ha KPBIIIIax A0MOB, Ha
JIOPOKHOM II0JIOTHE. [I3BeCTHBIE KpYTH
Ha Balikase B 1eliCTBUTEIBHOCTH ABJIS-
I0TCA IPoABJIeHNEM O10C(EPHBIX 1aTO-
TeHHBIX 30H TUIA «KpoHay.

[Tpuposy MoIHUN yUEHBIE IIBITAIOT-
cd pasrajarh He OJHY COTHIO JeT. U3-
BECTHO, YTO 3apAAY JUHENHON MOJI-
HUHY, IPOXOZAIIEMY MEKIY IIOBEPXHO-
CThI0 3eMJIM U BBICOTOH MOPAJKA TPEX
KIWIOMETPOB, HE06XOJUMO IIPEOJI0NETh
GOJIBIIION CIIOM AUANEKTPUKA. Bo3HMEa-
10T BOIIPOCHL: KAKUM 00pa3oM MOJIHUH
BO BPEMA I'PO3bI JOCTUTAIOT IIOBEPXHO-
ctu 3emnu? B.A.HexkpacoBeiM 06Hapy-
$KEHO CYIIeCTBOBAHUE CTAI[MOHAPHBIX
KaHaJIOB, B KOTOPBIX €CTh YCJIOBUA /A
IIPOXOMK/IECHUA pa3pafoB MOJIHUMN, U
3THUMHU KaHAIaMU ABIAITCA JIydu O1o-
cdepHBIX MAaTOTeHHBIX 30H «OHKO».
CBOICTBO 30H 3TOr0 THIA YIUIOTHATH
MaTepHIo IIPOABJIAETCA B CIIOCOOHOCTU
K KOHIIEHTpallU B HUX aTMOC(epHOro
3JIEKTPUYECTBA, T. €. TOJIBKO I10 KaHATY
30HBI «OHKO» 3aMBIKAETCS 3JIEKTpHUYeC-
Kad Llellb, o0eclieurBasd pa3psaz IUlaHe-
TapHOTO KOHJEHcaTopa, obpasylole-
rocs Mexay noHochepoii U 3eMHOM I10-
BEPXHOCTBIO.

30HBI «OHKO» ABJIAITCA U MECTOM
BO3HMKHOBEHHUA IIAPOBBIX Pa3psAL0B
MoJHUY. HecMOTps Ha TO YTO CETogHA
C IIIapOBOM MOJHUEY CBA3BIBAIOT Pas-
JIMYHEIE JIET€H/bl 1 MHOTHE COMHEeBa-
I0TCA B €€ CYIIeCTBOBAHUY, B IPHUPO/IE
3TO fIBJIEHHUE [IIMPOKO PACIIPOCTPaHEHO,
1 HaMU JI0CTaTOYHO INIy6OKO MCCIIeO-
BaHoO. lIlapoBble MOJIHUM IIOABIAIOTCA
TOJIBKO B 30HaX «OHKO» U B INKOBLIE
JHU CyTO4HO-TroZioBoro purMa. Illapo-
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BbI€ MOJIHUM CIIOCOGHBI COXPaHATbH 3a-
P ¥ CBOIO LIEJIOCTHOCTb, IIPE0JI0IeBas
pasIYHbIe Cpefipl (BO3AYX, BOAY, JIEA,
CTEKJIO, KUPIIUYY U T.J.), HE OCTaBIIAA
Ha [yTU HUKAKUX IToBpexaeHuu. 1la-
POBBIE pa3psAbl MOJHUM HAOIIOAAIOT-
ca 1 1yboko oA Bofior. B MoMeHT eé
paspajga NpouCXouT B3PBIB, COIIPO-
BOXKIAIOIIHICS OCJIEIIISIONIEN BCIIBIIII-
Koi. XapakTep MopasmeHHs IapoBOi
MOJIHMY 00'BbACHSAET, IOYEMY Y JII0/iel 1
KUBOTHBIX B 30HaX «OHKO» IIOABJIAIOT-
¢ BHYTPeHHHE NOBpexRAeHNUs 6e3 BU-
JUMBIX BHEITHUX U3MEHEHHH: «...Cro-
paeT u3HyTpU*

M3BecTHan Tparepys, Npou3oLLeaLlas ¢ rpyn-
noi [Oatnosa B cpespane 1959 r., moxet nony-
4uTb CBOE OBBACHEHWE B paMKax 3HaHWH O 6uo-
cpepHbIX NaToreHHbIx 30Hax. XapakTep nosege-
HUS NIOAEN, BHYTPEHHHUE TPABMbI M OXOFU FOBO-
PST O TOM, YTO OHW HaxoaMnucb B BruocdepHom
natoreHHo 3oHe «OHKO» 1 Bbinn nopakeHbl 06-
|Pa30BaBLUMMMCS B HEM LLIAPOBLIMM MOTTHUSIMM.

Cnyuait nogobHOM BCTpeum YenoBeKa ¢ La-
POBOW MOMHUEN B BUOCHEPHONM NaTOreHHOM 30He
«OHKo» npounsoLwén s Y3bekucrane s 1975r. Mo
onmMcaHusm oyesnpaLes, Ha bepery Hapsakckoro
BOJ,OXPaHMNULLA, Hepaneko ot nocenka FOcyn-
XOHa YeTBEPO MOMOABIX NFOAEN MPOCHYNMC OKO-
110 TPEex 4acos Houu oT besoTyeTHoro cTpaxa. B
700-800 m ot 6epera u3-nog Boabl NNABHO NOS-
HMMmancs ceeTsawpics wap. Mo mepe nogbema
LLIapa BOKPYF HEro NosIBRAMMCb KOHLLEHTPHUYECK1e
KpYrv pasnuyHOM TOMNLLMHBI M spkocTH. CBeTsala-
sic cchepa MeNIEHHO BbILLNa M3 BOAbI M TaK e
MeAneHHo noaHsanack Hag osepom. Cenpertenn
3TOro cobbITHs CooBLLanM, HTO OHU BCE ITO Bpe-
MS$1 UCTIbITBIBAMM YYBCTBO XMBOTHOrO CTPAXa, Ko-
TOPOE CKOBbIBAMNO MX ABMMEHMS.

SKMNax Hay4YHO-MCCNIE[OBATENLCKOrO CYAHA
«Bnagumup Bopobbée» 12 okTsabps 1969 r. ¢
23.30 B TeueHue nonyyaca Habntopan B beHrans-
CKOM 3anuee HeobblyHOE CBETOBOE SBMEHMWe:
BOKPYr CyAHa NPOTHB YaCOBOM CTPENKM BpaLLa-
nocb sipkoe 6enoe natHo guameTtpom 300-
400 m. UccneposaHre Bofpbl HE NOKa3ano Hanu-
ums cBeTALLerocs nnaHkToHa. MNpumeuatensHo
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TO, YTO HEMOCPEACTBEHHO Nepes NosBneHuem
CBEYeHMA Ha Kopabne BbilLen 13 CTPOs ANeKTPo-
reHepaTop Tpanosoi nebefKku, a ¢ NosBNeHMEM
CBETALLEroCcs KPyra Crsume MaTpochl NPOCHY-
fMCb OT 4yBCTBa CTpaxa. B 310 Bpems Bce unebi
3KMNaXka MCrbITbiBanM fasneH1e Ha 6apabaHHble
NEePENOHKM YLLEN, U MX COCTOSIHWE, MO CBMAETENb-
CTBY HauanbHMKa 3Kcnepmuumm Spyapaa MNetpex-
KO, «BbIN0 BU3KMM K MAHMHECKOMY».

B Tuxom okeaHe B paiioHe Kypun mopsku
HEOJHOKpAaTHO Habnroganu sBneHue, KoTopoe
wutenu noHun u JansHero BocToka HasbiBatoT
«FOPALLMM KPYrom», «Bnectawmm obnakom»,
«KYPHIIbCKUM CBETOMY.

Bo Bpems 3TOro sBneHus CTpenku KoMnacos
HaYMHALOT NMACaTh, BONOChI NIIOAEH — NOTPECKM-
BaTb, WEMNKOBas Ofexpaa — BblbuBaTb ANMHHbIE
MCKPbI, HEKOTOPbIE MPEAMETbI CBETATCS, a NOAM
MCMbITLIBAIOT YYBCTBO CTPAXa.

Mpumepom HabnrogeHus LIAaPOBON MOMHUM
MOJET MOCNYXMTb PaccKas Hallei Konneru, B
[OME KOTOPOM HEOJHOKPATHO Habnoganock 3tTo
ssneHue. Kak npaeuno, ceeTswumifcs Wwap pasme-
POM C TEHHUCHBIA M54, MPOHUKAMN CKBO3b OKHO M
KaXXAbli pas nporneTan NpoTHB YaCOBOM CTPENKM
no OfHOM M ToM Xe pyre. YacTo wap B3pbiBancs
C FMYXMM XTOMKOM M conpoBoKpancs bnegHom
ynbTPadhMONEeTOBOM BCMbILLKOM MMM, MPOXOAS Mo
cBoeMy obblMHOMY MyTH, npocTo ncuesan. O6-
cnepoBaHWe NMoMmeLL,eH!s MOKa3ano, 4To B 3TOM
MecTe AoMa npoxopmT nyy buocdepHoi narto-
reHHom 3oHbl «OHKO» neBoro TMna.

[Tpu aTOM HanpaBIeHUE ABUKEHUS
IIIapOBOY MOJTHUY He XaoTHU4Ho. [1lapo-
Basg MOJIHHA BCEIrJa IepeMelagach B
COOTBETCTBUU C HAIIPABJIEHUEM U II0
OJTHOM U TOM Ke TPaeKTOPUHU — TpaHU-
11e 30HbI «OHKO».

B ogHom 13 cén Teepckoi 06nacTy, KuTtenuno-
CTOSIHHO 3a60NEBAIOT U YMUPAIOT OT OHKOMOrM4ec-
Kux 3abonesanui. B npepenax cena perynspHo
Habno[AlTCA LWaApPOBble MOMHUM Pa3NIMUHbIX
pa3mepos. OfguH 13 )uTenen cena crtan ceuge-
Tenem Tparuyeckomn rubenu ceoero oTua ot Lua-
posoi monHun. ObcneposaH1e oma nokasano,
YTO Yepes Hero NPoxoguT bruoctepHas natoret-
Hasi 30Ha «OHKO», a rpaHMLLa €€ NPMXOAMUTCS MMEH-
HO Ha TO MECTO, FA€e M MPOW3OLLING TPareams.
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3a BpeMsd ucciefioBaHuil 6uocdep-
HBIX TIATOT€HHBIX 30H «OHKO» HAMH
ObLTN 3a(PUIKCUPOBAHKI IBA CIIyYasd CBe-
YeHUsd CTEHOK I'PaHUI] 30H JAHHOTO
Tuna. CBeueHre rPaHUITbI 30HBI IIPOUC-
XOJIWIIO 32 cUéT 00pa3oBaHUA HA HeU
MHOK€ECTBA IIapPOBBIX Pa3pAA0B MOJI-
HUI He6oIBIINX pa3MepoB U HabIoa-
JIOCh PETYISPHO U TOJIBKO B ITHU CyTOY-
HO-TOJI0OBOTO PUTMA.

Takum obpasom, Hesudumble 0sl
yesnoseueckux ana3 ayuu buocghepHoix
NAMOo2eHHbLX 30H «OHKO» CIYHcAM KAHA-
JIAMU, NO KOMOPBLIM Pa3psiobl MUHETHBIX
MoONHULL docmuearom nosepxHocmu
3eMJIU U 8 KOIMOPbIX 8 NUKOBbLlE OHUL CY-
MOUHO0-20008020 PUMMA U3MEHEHUS
6uocgepHoti duccummempuu 06pasy-
I0MCS WApPosble MOTHULL.

[NoaBneHUe IapOBBIX MOJIHUN MHO-
rve yhoJIOTH YyIOPHO CBA3BIBAIOT C
HJIO. OueBuaiib! onuckisaroT HJIO kak
OAVHOYHBIE CBETSAINIVECA HMIap» UIN
I'PYIIy TAKOBBIX. BMecTe ¢ n3BeCTHBI-
MU JJAaHHBIMU O TOM, 4TO 6mocgepHbIe
MaToreHHbIe 30HbI UMEIOT CYIIIeCTBEH-
HO€ BJIMSHME Ha ICUXUKY YeJOBEeKa,
CTAHOBUTCHA MOHATHBIM, YTO B 00JIb-
IMMUHCTBE CIy4yaeB HAOIIONAINCh He
cJieIbl THOIUTaHE THBIX ITMBIIIM3AIINH, a
MIpolieCcChl, COTPOBOKAAOIINE TTOBHI-
IIIEHHYI0 aKTUBHOCTD O10Cc(hepHBIX Ha-
TOT€HHBIX 30H «OHKO» 1 06pa3yeMbIX B
HUX IIAPOBBIX MOJTHUH.

Mecrta noasinenua HJIO coenagaroTt
¢ Tonorpadueit 6ochepHBIX MAaTOreH-
HBIX 30H «OHKO» ¥ TUKOBBIMU JTHAMU
CYTOYHO-TOJIOBOTO pUTMA.

B nocneame rofipl HOABIAIOCH MHO-
JKECTBO COOOILIEHUII 0 MaCcCOBOM rube-
JIV [ITHI] B PA3JIUYHBIX MECTAX 36MHOT'0
mapa. [Ipu aToM HU 6UOJIOTH, HU 3KO-
JIOTY aIEKBATHBIX U yOeNTEIbHBIX OT-
BETOB Ha BOMIPOCHI O MAJAI0IINX MTH-
1ax He MpeAcTaBUIN. AGCTPaKTHBIE
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00'BSICHEHUSA 9KOJIOTOB OBLIU ITIOCTPOE-
HBI B OCHOBHOM Ha TOM, YTO B Macco-
BOM rubesy ITULl BUHOBHBI U3MEHUB-
IIMeCA YCIOBUSA B OKPYKAIOIIeH cpefie;
3JI€KTPOMAarHUTHbIE TI0JI HEIIPUPOJ-
HOT'0 IIPOUCXOMKJEHUSA; XUMUYECKUE
BBIOPOCHI IPOMBIIIIEHHBIX IIPEITPUs-
THui. He cekpert, 4To yeoBevyeckas jie-
ATEJIbHOCTD CYIIECTBEHHO MEHSET OK-
PY:KAIOIIYIO Cpely He B JIYUIIIYIO CTOPO-
Hy, HO MaccoBad T'u6eJIb IITUL] WX PhIO
He CBfA3aHa C palloHaMHU IIOBBIIIEHHON
TEXHOT€HHOU HArpPy3Ku Ha 6ruocdepy.

[Toro6HBIE ABIEHNA IPOUCXOAMIN U
pasee. MaccoByio rubeb NTUIL JIOAU
Ha0mI0fanyu He TOJBKO B IOCTIeSHUE
roaer®. B 2006 I. srimaeMus «IITUYHETO
T'pUIIIIa» IPUBJIEKIIA IPUCTAIBHOE BHU-
MaHMe K UCTOPUAM C MEPTBBIMU IITH-
LaMH.

Ocobbii uHTepec Bbiano cobbiTue, nNpo-
uzowepwee 31 nekabps 2011 r. B wrare ApkaH-
3ac (CLLUA), korga Ha opyH M3 ropofKoB ynano
OKOMO TPEX ThbiCs4 APO3J08.

Yepes HecKomnbKo AHEN OKOMO CTa MEPTBbIX
ranok 6binm obHapyKEeHbI B OGHOM M3 LUBEL,CKMX
ropofoB, 1 MPUMEPHO B 3TO 3Ke Bpems B Mranum
6bInM 06HapY3KEeHbI COTHM, @ BO3MOXHO, U ThICS-
4n norubLmx ronyben.

Ouesupew, u3 wrara Buckornenn (CLLIA) Ha-
nucan B amepukaHckuit Lientp no cbopy coob-
wenui 06 HITO, uto «8 aHeaps 2003 r. B 16.30
3aMETHN NTULY, NETALLYIO HEBBICOKO Hap, 3eM-
nen. Bapyr oHa Bpesanack Bo 4TO-TO M ynana
BEPTMKArNbHO BHM3 Ha popory. To, BO YTO OHa
Bpe3anachb, BbIro ANs YenoBeKa u NTULbl HEBM-
OMMBIM MITU UMENIO MIHOBEHHOE BENCTBMEY.

B poccuickoi nevatn 8 mapte 1990 r. 6bino
noxoxee coobLuerne ot xypHanucta B. Coiten-
koBa. OH Bbin cBMAETENEM TOrO, KaK BAOMb PEKM
nieTena BopoHa M BOPYr ynana 3aMepTBo BEPTH-
KanbHo BHW3 Ha Beper. 1o siBneH1e Habnoaanu
u pbibaku. OfMH U3 HUX MOAOLLEN K BOPOHE M
yamsuncs: «<BopoHa-To monopas, a cMepTb BHe-
3anHas — kak 6yaTo obo uto-To yaapunack!»

PaHee coobwianock 1 o criyyasx, KOraa ru-
6enb NTUL, B BO3AYyXe M3-3a KaKOro-T0 HEBMAK-
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Moro Tena Takxe bbina maccoson. B wrate Ma-
punexg (CLLIA) Hag ropopgom CeHT-Mepw B siH-
Bape 1969 r. yto-To yaapuno no NponeTaBLUMM
yTkam. Ouesnpubl coobLuant o BnieyaTneHmu, YTo
cpeaym cTau NPou3oLLEn HEBUAMMbIN U HECTIbILLIM-
MbI B3PbIB.

Honuna OxatuHra, KoTopas HaxoguTcs B
ropax MHauicKoro wrata Accam, U3BeCTHa y4é-
HbIM Kak «[lonnHa naparomx ntuu». Bnepsble
oHa bbina onmcara B 1957 r., a usyuaercs 300-
noramu Tonbko ¢ 1977 r. B aTol ponuHe B onpe-
nenénHble aHv roaa ¢ Heba nagaet 6onbLuoe Ko-
nuyecTBo NTUL,. [1TULbI NapatoT eLwé XKMBbIMU, HO
KaK 6yfTO OrnyLEHHbIMM, @ MECTHBIE YKMTENN CO-
6upatoT ux ans epbl.

Tak B 4éM e MOMKET ObITh IPUIH-
Ha IT0J00HBIX IBJIEHUIA?

Bo-nepsblx, Bce mocieaHue coObl-
THUSA, CBA3aHHBIE C HNaJeHHUeM ITHIIL,
MIPOM3OILIN B MUKOBBIE THU CYTOYHO-
rozioBoro putMma. [IpuBe€HHbBIE TIPU-
MepbI TOBOPAT He B II0JIb3Y 3KOJI0TUYec-
KuX Bepcuii. Hamu o6Hapy:keHa ciey-
0IasA 3aKOHOMEPHOCTD: MeCTa TOAB-
JIEHUS KPYTOB HA TOJAX (MecTa IIpo-
XOMIEHUA JTydel 6mochepHbIX IaTo-

reHHBIX 30H «OHKO» 1K «KpoHa») 1 Me-
cTa aicHUs ITULL coBIIaJaloT. [ToaTo-
MY BBICOKQ BEPOATHOCTb TOTO, YTO IITU-
1Bl B IMKOBBIM JIEHb CyTOYHO-TOJJOBOT0
pUTMa MOJy4YalT 3HEPreTUYECKUU
yaap IIpu IlepecevyeHny IpaHuLbl 610-
c(epHOI TaTOreHHOM 30HBI «OHKO» MU
«KpoHa». B 3Ty [HU NTULBL, IIpoJeTad
4yepe3 30Hy «OHKO», MOTYT IOJIYYUTH
yaap OT pa3psza apoBON MOJTHUU.
Taxkum 06pa3oM, HEOGBACHUMOE TI0-
BE€JICHME IITUL ¥ IIOBEICHUE YEJIOBEKA B
BII3 «OHKo» 1 «KpoHa» B IMKOBLIE U B
MpEeJIINKOBBIE JHU CYTOYHO-TOA0BOIO
PUTMa UMEIOT OJHY U TY € IIPHUPOLLY.
OTKpBITHA, CBSA3aHHBIE C TEOMETPU-
YeCKUM YCTPOUCTBOM 61OCGhephI U PUT-
MHUYECKON M3MEHYNBOCTHIO Orocdep-
HOM 5HEPreTU4eCKON JIUCCUMMETPUH,
[103BOJIVJIA YCTAHOBUTB IIPUYMHEI MHO-
I'MX HEOOBACHUMBIX JI0 CHX IOp IIpH-
POAHBIX ABJIEHUU U MO3BOJAIOT pac-
CMaTpUBaTh 9TU ABJIECHUA C HOBOU TOY-
KU 3p€HUd — B pycjie TOHKOIIOJI€BOU
KOHIIENIUY B €CTECTBO3HAHUU.

MpumeyvaHunsa

! lybpos A.Il. 3eMHOE U3JIyueHUE U 3/J0POBbE UeI0OBEKA (reonatus U 6uonokanud). M., 1993.
2 Hekpacos B.A. 3Ku3Hb Ha 3emite. Cep. «TallHBI IPUPOABI U OTKPBITUA BeKar. M.; TBeps: Tpu-

aga, 2004.

3 Hekpacos B.A. Ilone dbopMmbl, 6uocdepHble TaTOTeHHbIE 30HBI U 3I0POBbE YesIoBeKa. M.;

Teepn: Tpuana, 2009.

4 XasxkuHa T.B. AHTpoNOreHHble N3MEHEHUA OKPYKAIOIIEH cpelibl U 3J0pOBbe YenoBeka. Ca-

paros: Hayunasa kuwura, 2008.

5 MépTBele nTHIEI ITo Bcemy Mupy // URL: http://yablor.ru/blogs/mertvie-ptici-po-vsemu-

miru/1086053

108 OBOBPEBATEJIb-OBSERVER

8/2013



