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KHura nocesiiieHa perieHuo pyHaaMeHTaIbHOM podiiemMbl puiocopuu —
MOUCKY YHUBEPCAIBHOIO aJITOPUTMa Pa3BUTHS. Takou aJropyuTM MO3BOJISIET
BBISIBUTH HaMpaBjieHUe INI0OATbHBIX MTPOIIECCOB HA BCEX YPOBHSX OpraHU3aluu
MaTepuu U J1aTh OTBET Ha BOIPOC — KAKOBA LIEJIb CYIIECTBOBAHUSI OKPYKAIOIIEH
Hac peasibHOCTU. DTa MpodaeMa Oblia 0Oo3HaUYeHa eitle punocodpamu IpeBHent
['perim 2,5 ThICSTUM JIET Ha3a/l. PerieHre ee MPUIIIIO HeOKUAAaHHO U Oosbiire 40 et
ocTaBasioch HezameueHHbIM.B 1971 romy Obla u3nana MoHorpadusi N3BeCTHOTO
coBeTckoro ¢uiiocoda, npodeccopa B.H. BecenoBckoro noj HazBaHUEM

«O cymHoCcTH XUBOM Matepun». B atoit padote npodeccop BecenoBckuii
cchopmysiipoBa KpUutepun, oNnpeAesIsIoUi IIaBHYIO CYIITHOCTh BCETO KUBOIO
Ha 3emuie. OIHAKO B CBOEM aHAJIM3€ OH He BBIXOAUJI 32 PAMKHU OMOJIOTMYECKUX
CUCTEM, [IO9TOMY HE CMOT YBUJIETh UICTUHHOE 3HAYEHUE ITOTO KPUTEPUS. ABTOP
KHUTY «KakoBa 11eJ1b 9BOJIOLUN», ONKPAsICh Ha Pe3YJIbTAThl MAJI€OHTOIOTMUECKUX
UCCJIeJOBaHUI, MOKA3bIBAET, UTO IBOJIIOKS 3eMHOIN Onocdepsl B LIEJIOM TakKke
MPOMCXOJUT B COOTBETCTBUU C 3TUM (prIocopckuM KpurepreM. OTHaKo
LEHTPaJTbHBIM MOMEHTOM BCEU KHUTH SIBJISIETCS] TPUHLIMIMAIBHO HOBasI
TPAKTOBKAa HPABCTBEHHOCTH, KOTOPAasi MO3BOJISIET IPUMEHUTh STOT KPUTEPUIA

K YE€JIOBEYECKOW UCTOPUU. DTO AAET BOZMOKHOCTh ONPEE/IUTh KPUTEPUA
CYIIHOCTH ’)KMBOM MaTepUM KaK JIOTUYECKOE SIAPO YHUBEPCAIBHOTO aJITOpPUTMa
pa3BUTHS. AHAJIM3 SBOTIONMHU BCesleHHOW ¢ TO3UIMI 3TOTO KPUTEPUS, 4 TAKKE
MOUCK OTBETa Ha BOIIPOC O 111U CYIIECTBOBAHUS Y€JIOBEKa MPUBOAAT aBTOPa KHUTH
K HEOXHMJIaHHBIM Y BeChMa JIIOOOTBITHBIM BBIBOJIAM.
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OT aBTOpa

MHOoTrO JIeT 51 1o Kpynuiam coorpat nHGOPMAITHIO, YTOObI OOBEUMHUTD €€ B OHY JIOTHYECKYIO
LIEMb.

MHorO JIeT 51 pa3MBIIUISUT HaJI Ujieeld, KoTopasi He laBajia MHe TIOKos1. OOCTOSATEIbCTBA )KU3HU
He Bcer/a Mo3BOJIsUIM MHe paboTaTh HaJl 3TOM KHUTOM, HO 51 BCe PABHO BO3BPAIIAJICS K €€ HAIKCAHUIO.

BosBparasncs moromy, 4To MHOW MOCTOSIHHO ABHralsl ofuH MOTUB. Koraa-To naBHO, Korja s
ObL ellle IKOJIBHUKOM, MOsI MaTh 110 BeuepaM YuTaja TOJICTYI0 KHUTY C HEMOHSITHBIM Il MEHSs
Ha3zBaHueM «ber B TeMHOTe». {l cripocui, 0 4yem 3ta KHura. «O KHU3HU, — OTBETWIa MaTh. — KUBeT
YeJIOBEK, K YeMY-TO CTPEMUTCS, KyAa-TO OSKUT, CYETUTCS, TAK U YMHUPAET, He 3Hasl, 3a4eM KU, Kyaa
oexaI».

OTU cI0Ba Bpe3aiCh MHE B MaMsTh HA BCIO HU3Hb. YacTo MX BCIOMHHAS, s1 HUKAK HE MOT
CMUMPUTBCS C TAKON MeYaIbHOW NMEPCIEKTUBOM.

YestoBeK poxaaeTCsl M KHUBET TOJIBKO OJIMH pa3, U KyJa OH «OEKHT», OH 3HATh JOJIKEH.
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I'masal

B 1992 rony B y3KMX Hay4YHBIX Kpyrax ObUIU IPEACTaBJICHbI Pe3y/IbTaThl UCCIIEIOBAHUI Me/IU-
KOB-MMMYHOJIOTOB, KOTOPbIE TPOBOAMUIIMCH B OJJTHOM U3 CAMBIX 3arPsS3HEHHBIX B 9KOJIOTMYECKOM OTHO-
IIIEHUU POMBIIIUIEHHBIX PETMOHOB HAIllel TIAHETHI.

OOIIMpPHBIT PafioH, PacIOIOKEHHBIN BOCTOUHEE OBIBIIIEI0 CEMUIATIATUHCKOTO SIEPHOTO TIOJU-
TOHa, — OJIHO M3 CaMbIX KpacuBbIX MecT BO Bcer CpenHelt A3un. AJNTaiCKUe ropsl, Jieca U JKUBOITUC-
HBIE 03epa B CBOEM HEMOBTOPUMOM COYETAHUM YeM-TO HarnoMuHau neizaxu seiapuu u Oro-
CJIaBU.

Ho Ha cBoio Geny Hepa 3TOro MpeKpacHoOro Kpasi OKa3aluch CTOJMb ke OOraThIMH, Kak U ero
KpacOYHbIE TeN3akKHU.

VYerb-KameHoropcek, cTaBiIuil IEHTPOM PEerroHa, O KOTOPOM HAET pedb, BO3HUK KakK Tropojl
TOPHSIKOB ¥ METAJLITYProB.

[No3z:xe mmpokoe pa3BUTHE 3[eCh MONyUnIa XUMAYECKash IPOMBIIILIEHHOCTD, a rociie Bropoi
MUPOBOI BOMHBI COBCEM PSIIOM 3apad0Tall sIICPHBIN TIOJIUTOH.

3amnaiHble BeTPbl OTHOCUJIM CMEPTOHOCHBIE MPOAYKTHI SIIEPHBIX B3PBIBOB MPSIMO B I'yCTOHACE-
JIEHHBIE TTPOMBIIIUICHHBIE PAHOHBI, KOTOPbIE K TOMY BPEMEHH YK€ UHTEHCHBHO «OPOIIAIUCH» BHIOPO-
CaMy CBUHIIOBOTO, IIMHKOBOTO U aJTIOMUHUEBOrO MPOU3BO/ICTBA.

Hapymenue texHomornu XpaHeHusi U UCMONMb30BaHKS [IMAHUCTOTO HATPUSI HA MHOTOUHMCIICH-
HBIX 000TaTUTEJIFHBIX MTPEANIPUSTHUSIX TIPUBEJIO K TOMY, YTO MHOTHE €CTeCTBEHHbIE BOIOEMBI IIPEBpa-
TUJIUCD B SIIOBUTHIE PE3EPBYapPhl C BHICOKUM COJAEPKAaHUEM ITOrO CTPATETMUECKOTO ChIPbSI.

BcenienctBue mmpoKoro 1 MHTEHCUBHOTO MPOMBIIILJIEHHOTO OCBOEHHUSI STOT >KUBOIUCHBINA YTo-
JIOK TIPUPOIIBI BCETO JIMIIB 32 HECKOJIBKO JIECATUIIETHI ObLT IMpeBpalieH B 9KOJIOTMIECKYI0 IOMOWKY
C CaMbIM BBICOKMM B MUPE YPOBHEM OHKOJIOTUYECKUX 3a00JIeBaHU.

Nwmenno 3aeck B Havane 90-Xx rogoB, MOA BUAOM PETYISPHBIX JUCIIAHCEPHBIX OCMOTPOB,
rpynmna Ka3axXxCTaHCKUX MEIUKOB 3aHsUIach MCCIIEIOBAHUEM BOIMPOCA, CBA3AHHOIO ¢ (DYHKIIMOHAIb-
HBIMU U3MEHEHUsIMU B JIEATEIbHOCTU UMMYHHON CHCTEMbl YeJIOBeKa, HAXOASIIErocsl B YCIOBUSIX
9KOJIOTUYECKOTO CTpecca.

JlaHHbIA pervioH ObuT BeIOpaH He ciydaiiHo. Eciu Bo3zeiicTBUE Ha YelIOBEUECKUi OpraHu3M
paauary 1 OTIEIbHBIX XMMUYECKUX KaHIIEPOTeHOB ObUIO B OOIIMX YepTax U3y4eHO, TO O er0 peak-
[IMM Ha TaKOW OTPOMHBIIA MOTOK HEONAronpusATHHIX (PAKTOPOB HE ObUIO M3BECTHO HUYEro, KpoMe
CTPaHHOW M HEOOBSCHUMON BO3PACTHOM aHOMAJIMM B CTATUCTHKE OHKOJIOTMYECKUX 3a00JICBAHUI.
PakoBbie onyxonu nopaxainau MpeuMylecCTBEHHO MOJIOABIX Joner B Bo3pacte ot 20 no 30 ser. B
Bo3pactHo# rpymrie ot 30 1o 40 siet 3a001eBaeMOcTb OblIa MUHUMAaJIBHOM. 3ateM rociie 40 JieT mpo-
VICXOWJT HOBBIW BCIUIECK, 3HAUUTENILHO OOJIBIIHIA, YEM TTEPBBITL.

Jl71s1 Toro 4ToOBI MOMYUYUTh OOJIee HAIJISAHYI0 KapTUHY U pa300parhCs, B YeM [0, B Kaue-
CTBE UCCJIeAyeMbIX ObUIM BBIOpaHbI T€ KaTEropuy HacejeHUsl, KOTOpble HAXOAWINCh B CaMBIX XY/-
IIUX YCJIOBUSIX, — IAXTEPbl, TOPHSKH, METAJUTYpPrH, pad0Ure XMMUYECKUX TPEIIPUATHIA. DTO ObLIH
JIONH, ’KU3Hb KOTOPBIX MPOTEKAJIA B CAMBIX SKCTPEMAIIBHBIX SKOJIOTUYECKUX YCIOBUSIX, KAKUE TOJIBKO
MO>KHO HalTU CerofHs Ha Halllel miaHeTe. B rporecce peryisipHbIX AUCIaHCEPHBIX OCMOTPOB OBbLIO
00CJIe/IOBaHO OKOJIO 5 THICSY YesIoBeK. Mcrosb3ys HOBeHIIHe JOCTHKEHUS B 001aCTH UMMYHOJIOTUH,
yu4eHble UMeJI BO3MOXKHOCTh IO pPe3yJIbTaTaM aHAJIM30B OLIEHUBATh 001iee (PYHKIIMOHATBLHOE COCTO-
SIHME UMMYHHOUH CHUCTEMBI.

PesynbraThl 9TUX WCCIEOBAHUI BBISIBIIIM BEChbMa JIIOOOMBITHYIO 3aKOHOMEPHOCTh, KOTOpast
MPOJIMBAJIa CBET Ha JABHO M3BECTHYIO U HEOOBSICHUMYIO BO3PACTHYIO CTATHCTUKY OHKOJIOTMUYECKUX
3a00JIEBAHUM.

BBIJIO YCTaHOBJIEHO, UTO Y MOJIOZIBIX pa0OYHX CO CTaxeM pabOThl B HECKOJIBKO JIET UMMYHHasI
cHCTeMa HaXOJUTCS B IEPEHANPSKEHHOM COCTOSTHUU.
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Takoe nepenarnpsikenue Jmtcs nopsaka 9—10 ser. 3aTeM HACTYIAeT TaKOM ke IO IJIUTelb-
HOCTH TNEPUOJ, KOTJja CUCTEMA 3alIUThl OpraHU3Ma BO3BPAILAETCS] B CBOE HOPMAJIbHOE COCTOSIHUE.

B mpennencuonnbiii 3tam, 1o ecth yepe3 18—20 jer paGoThl B YCJIOBHSAX KOJOTMYECKOTO
cTpecca, IMMYHHasl cMCTeMa i noajepkaHus 3(p@PeKTUBHOMN 3alUThl OpraHM3Ma CHOBA BXOIMT
B COCTOSTHHE TIEpEHAINPSI)KEHHOCTH, TIPUYEM 3HAYUTEIIbHO MPEBBIINAOIIEH Ty, KOTOpasi BO3HUKAET B
TIEPBbIIA IEPUOZ Y MOJIOABIX PadOYHX.

C moMoIIIpI0 TAKMX MEPECTPOEK CHCTEMA 3AIUTHI OPraHu3Ma MOIIEPXKUBAET ceOsi B ONTUMAITb-
HOM pa0d0oy4eM COCTOSIHUH, KOT/1a BHELTHSIS CPe/ia, B KOTOPOUM HAXOAUTCS YeIOBEK, CTAHOBUTCS HeOa-
TONPUSATHOM.

BrisiBiIeHHAsI 3aKOHOMEPHOCTh YETKO yKa3blBajla Ha J1Ba JOCTATOYHO JUTUTENIBHBIX TI0 BpEMEHH
(mopsinka 10 jeT) neprona — HaYaJIbHBIA MU KOHEYHBIH, KOTJa OPraHU3M BBIHYXK/EH 3allUINaTh ceOs
OT BHEIITHUX HEONaronpusITHBIX BO3AEHCTBHI 32 CUET MepeHaN PsKEHHOCTH UMMYHHOW CUCTEMBI.

Cpennuil ieprio] Mex1y HIMUA MOXHO PaCIIEHMBATh KaK MEpUOJ aJanTaliy ee K YCIOBUSIM
9KOJIOrMYecKOro crpecca. OHAKO OH OrpaHUYeH MPUMEPHO TAaKUMU K€ BPEMEHHBIMU paMKaMU —
9-10 ner.

Ecnmm 00pa3Ho mpeacTaBuTh cebe MMMYHHYIO CUCTEMY YeJIOBeKa B BUIE JKECTKOW MeTayinye-
CKOHM KOHCTPYKIIMH, TO B HAUQJIILHOM U OCOOEHHO KOHEYHOM TMIepHOJaX 3Ta KOHCTPYKIIHSI HAXOIUTCS
B KpaifHe OITaCHOM aBapUHOM COCTOSIHMH, KOT/Ia HE3HAYMTETbHBIN TOTYOK MOXKET MPUBECTH K KaTta-
crpode.

3TO NeproIbl OBBILIEHHOTO PUCKA CPbIBA TJIABHOW CUCTEMBI 3allIUTH OPraHU3Ma YeIioBeKa, 1
MMEHHO MO3TOMY Ha HUX MPUXOIUTCS] CPABHUTENIBHO BBICOKHMI MIPOLIEHT BOSHUKHOBEHHMSI CEPhE3HBIX
3a00JIeBaHUIA.

A CBSI3aHO 3TO C TeM, YTO CPbIB UMMYHHOI CHCTEMBI BEJIET K ee Oe3AefCTBHIO, JUIUTEIbHOCTD
KOTOPOTro TeM OOJIbIIe, YeM BHIIIE CTETIeHb €€ TIepeHarpsiKeHHOCTH.

[TpuvnHOM e cpbiBa MOXET CTaTh J00ast BUpyCHas1 MH(EKIUsI, HEPBHBIN CTPECC UM JII0Ooe
Apyroe pe3koe HeOIarornpusTHOE BO3ACUCTBUE HA OpraHu3M. BpemeHHoe ocnabieHre MMMYyHUTETa
YeJIoBeKa Mol BIUSHIEM HEPBHBIX CTPECCOB — sIBJIEHHE XOPOIIo u3BecTHoe. Ho ecm venoBek Haxo-
JWUTCS B 9KCTPEMAIBHBIX KOJIOTMUYECKUX YCJIOBHUSIX, TO OHO ropasfo Oosee BBIPaKEHO, MTOCKOJIbKY
MMMYHHTET MaJaeT A0 HyJs.

[NonHoe OTCYTCTBHE peaklyii IMMYHOOTBETA JeJIaeT OpPraHu3M COBEPIICHHO Oe33alUTHBIM
niepen; 00JIE3HETBOPHBIMU MUKPOOAMU ¥ BUPYCaMH, HO HE TOJIBKO Tepeji HUMHU.

Jlesio B TOM, 4TO y YeJIoBeKa eKeAHEBHO IPOUCXOIUT JiesieHre okoso 10 12 knetok. B aoit act-
POHOMMYECKOW I(pe Ha Kask bl MUJUTMOH JEJIAIIMXCS KJIETOK TeJla IPUXOANUTCS OJHa MYTAlMOHHO
M3MEHEHHas1, OTIIMYAIOLIAsICS OT POACTBEHHbIX € UyXKIO0i NeHETUUECKOU CTPYKTYpOH.

[TosToMy exeqHEeBHO B OpraHM3Me 4YeJIOBeKa MOSBISETCS OKOJO OJHOTO MUJUTMOHA Kile-
TOK-MYTaHTOB.

Ecnu ke B ycloBUSIX 9KOJOTMYECKOro CTpecca Ha OpraHu3M OOpYyILIMBAeTCsl KOMILIEKC Heba-
TONPUATHBIX BO3/ICHCTBUI — MOBBILIEHHbII paJlOaKTUBHBINA (DOH, PAAMOHYKJIU/IBI, XAMUUYECKHE KaH-
LIEpOreHbl, TO CKOPOCTb KJIETOUHbIX MyTallMil 3HAUUTEIbHO BO3PACTAET.

OTH MyTaluuM MPEACTaBISIOT IJIaBHYI0 ONACHOCTh BO3HUKHOBEHHUsSI PAKOBBIX OMyXOJed —
OI'POMHBIX KOJIOHMI 4yKEPOJHBIX [JIs OpraHu3Ma Mapa3suTUPYIOLIMX Ha HEM KJIETOK.

EnvHCTBEHHOH CHIION, YHUUTOXKAIOIIEH MyTHPOBAHHbIE KJIETKH M TEM CaMbIM 00eCIIeYnBalo-
111ell HOPMAJIbHYIO KU3HE/IeATEIbHOCTh OPraHu3My, sBJIsIeTC UMMYHUTET. OTHAKO CPbIB UMMYHHOM
CHUCTEMBI B TIEPUOJ] COCTOSIHUS NIEPEHAINPSDKEHHOCTH, BEAyLIIMI K MMMYHOJIOTMYECKOMY Iapainyy,
MI03BOJISIET PAKOBBIM KJIETKaM OeclpensATCTBEHHO CO3/1aBaTh CBOU KOJIOHUH.

Cratuctiueckuil aHaM3 3a00J1eBaeMOCTH cpelii 00CiIeIoBaHHbIX pabounx Ycrh-Kamenorop-
CKOI'O PervoHa MOKa3blBaJl /IBa XapaKTEPHBIX BPEMEHHbIX BCIUIECKA YAaCTOThI OHKOJIOTMYECKUX 3a00-
JIEBaHUI B 3aBUCHUMOCTHU OT CTaxa paboThI.
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IlepBbiii U3 HUX npuxonuics Ha nepeble 9—10 sier. Bropoii — Ha npenneHCHOHHbIN NIEPHOL,
COOTBETCTBYIOLTHI cTaxy padoTsl mopsiaka 18—30 ner. CtaTucTrka Mmoka3slBaja, YTo BTOPOU MepHoJT
ropasno 6ojiee OOMUPHBIH MO KOJIMYECTBY PAKOBBIX 3aboseBanuil. [Ipu a3ToM 3a601eBaeMoCTh cpein
TeX, 4e cTax Konedasics B mpeaenax ot 10 g0 20 jieT ¥ COOTBETCTBOBAJ IEPUOAY aJarTallii UMMYH-
HOU CHCTEMBI K YCIIOBUSIM SKOJIOTMUECKOTO CTpecca, ObUla MUHUMAJILHOM.

OTa KapTHHA TOJHOCTBIO OTPaXaja XapaKkTep YCTAaHOBJIEHHBIX (DYHKIIMOHAIBHBIX U3MEHEHUI
B JISATEJIbHOCTH IJIABHOTO 3allIUTHUKA OPraHU3Ma 4YesloBeKa.

C npyroii CTOpOHBI, T€ SKCTPEMAJIbHBIE YCIIOBHUSI, B KOTOPBIX HAXOIVJIMCH UCCIIEyeMble TPYIIIbI
JMOJEH, MO3BOJIMIIM JOCTATOYHO YETKO BBISIBUTH 3aKOHOMEPHOCTh, KOTOpasi JABHO YK€ OTMevalach B
CTaTUCTHUECKHX UCCIIEIOBAHUSIX YaCTOTH BOSHUKHOBEHUSI OHKOJIOTUYECKUX 3a00JIeBaHUH.

Eme B Hauasie 70-X rogoB MeIUKU OOpaTUIM BHUMaHUE Ha TO, YTO HEKOTOpbIe U3 HUX (pa3-
JIMYHBbIE BU/IBI JIEWKO30B) HAaOOJIee YacTO BOSHUKAIOT Y JETe TOIMIKOIBHOTO M IIKOJIBHOTO BO3pAcTa,
npudmm3uTebHo ¢ 3 1o 7 et c 11 go 13.

3atem, niociie 14 niet, 3Ta cTpairHasi CTAaTUCTUKA PE3KO UIET Ha yObUTb, & HAYMHas ¢ 35 mpouc-
XOIUT HOBBIM POCT 3a00JIEBaHMIA, IIPHUEM POCT Oojiee OOLIMPHBIN KaK 10 YacToTe, TaK U 0 «accop-
THUMEHTY» BOSHUKHOBEHUSI OHKOJIOTUYECKUX OITyXOJIeH.

W sTa KapTHHA TaKXke BIHCHIBACTCS B PACCMOTPEHHYIO BBIIIE 3aKOHOMEPHOCTD, CBSI3AHHYIO C
(byHKIIMOHAJTBHBIMY NU3MEHEHHUSIMU B JIESTEIbHOCTH UMMYHHOU CHCTEMBI.

Vike JaBHO YCTaHOBJIEHO, YTO XMMHUYECKUE KAHIIEPOTeHBI, Monajasi B )KeHCKUI OpPraHu3M BO
BpeMsi OepeMEHHOCTH, KOHIIEHTPUPYIOTCS IJIaBHBIM 00pa30oM B IIONE U TPYAHOM MOJIOKE.

[ToaToMy cpeaHecCTaTUCTHUECKHIA YEJIOBEK CErOgHs ¢ CaMoro SMOPHOHATBHOTO MepHoa OKa-
3bIBAETCSl B HEOJAroMpUsTHBIX SKOJOTMYECKUX YCIIOBHSIX, TIPU 3TOM (POpMUpYIOIIascss UMMYHHasI
CHCTEMa 3alUTHl HAYMHAET COOTBETCTBYIONIMM 00pa30M Ha HUX pearnpoBath. Takasi peakiys MeHee
BBIpQXEHA W TPYJHOYJIOBHMA 10 CPABHEHHIO C TOW, KOTOPYIO HAOMIOAAIM Ka3aXCTaHCKUE UMMYHO-
JI0TH, 00CTeays pabounX, HAXOISIIMXCS B 9KCTPEMAJIbHBIX SKOJIOTHYECKUX YCIOBHUSX.

TeMm He MeHee UMEHHO JIaHHAsI peaKIys, TPUBO/Is IMMYHHYIO CUCTEMY B «aBapHIHOE» COCTO-
sIHUE, 1aeT TIePBbIN BCIIJIECK YaCTOTH OHKOJIOTMYECKUX 3a00JIeBaHUI B IETCKOM BO3pacCTe.

CpaBHUTENTLHO HEOOMbIIIAsT Macca Tesla y JIeTel onpeiesisieT 1 MeHblIee KOJTMYECTBO KJIETOY-
HBIX MYTallMil B MX OpPraHM3Me MO CPaBHEHUIO C OpraHu3MOM B3pocioro. [Ipu 3ToM paznuyHbie
OpraHbl M YacTH Tesa y peOeHKa elle He IMOABEPrajych JUIMTEIbHBIM HeOJaronpusaTHBIM BO3JIEH-
CTBUSIM ITPO(HECCUOHATIBHOTO XapaKTepa, sIBJISIONIMMCS MyTareHHBIMU (pakTopamu. UTo ke Kacaetcs
KPOBETBOPHOM CHCTEMBI, KOTOpas y JeTel sIBJIsieTcsl Hanbosiee ys3BUMOM /17151 OHKOJIOTHYECKHX 3200-
JIEBAHUH, TO J71s1 OOJBIIIMHCTBA €€ KJIETOK XapaKTepHa BHICOKAsI MTHTEHCUBHOCTD KJIETOUHBIX JIEJICHUH,
YTO B CBOIO OYepeb BEleT M K OOJbIIei BEPOSITHOCTU KJIETOUHBIX MYyTaIlUK.

Kpome Toro, oTHOcuTeIbHAsE Macca KpOBETBOPHOM CUCTEMBI (Macca, B35Tasi [0 OTHOILEHHUIO K
o0Imeit Macce Tena) y peOeHKa CpaBHUTEIIBHO OOJIBIIIE, YeM Y B3POCIIOTO.

Bce T puuuHbL ¥ BEAYT K TOMY, YTO HAYaJIbHBIN NIEPHO TIepexoa UMMYHHOR CUCTEMBI B
COCTOSIHUE TIepPEHAIPSKEHHOCTH COMPOBOK/IAETCS] MTPEUMYILIECTBEHHO MOpPakeHHUEM KPOBETBOPHOU
CUCTEMBI B (POpPME Pa3IMYHBIX JIEHKO30B.

MeHee kKecTKHe IKOJOrMYecKre yCIoBUs (10 CpaBHEHUIO C YCTh-KaMeHOropckuM permoHoMm)
naioT ¥ Oosee AJTUTENbHBIN MEepUo afanTallid UMMYHHOW CHCTEMBI, KOTJIa OHA BBIMOJHSIET CBOM
(byHK1IMM, HE BXO/Is B COCTOSIHUE NepeHanpsikeHHOCTU. [1o 3Toi mprunHe cieayonuii nepuoy «aBa-
PHUITHOTO» COCTOSIHMSI HACTYTAET Mocjie 35-JeTHEro BO3pacta, To eCTh puMepHo uepes 20 JieT rocre
MIepBOTO.

Ortciona BBITEKAaeT BBIBOI: MO0 Mepe YXYALICHHUs SKOJIOTMYECKUX YCJIOBUI Ha 3emie Oyaer
YMEHBINATHCS TIEPUOJL JANTAIMK UIMMYHHOU CHCTEMBI K YCIIOBUSIM KOJIOTMYECKOTO CTpecca, a CTe-
TIeHb €€ TIePEeHAaIPSKEHHOCTH B TIEPHO/bI «aBAPUIHBIX» COCTOSIHUIA PacTH.

B uTore MokeT HaCTynuTh Takasi CUTYallusi, KOrJa SKOJOTHYECKHA cTpecc OyleT MepeBOAUTh
MMMYHHYIO CUCTEMY B KECTKOE «aBapUIHOE» COCTOSIHIE Ha OOJBIIYIO0 YacTh MepHoa KU3HU YeJio-
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Beka. M Ha IpOTsKeHUM TIOUTH BCeld CBOEH KU3HU OH Oy/IeT HAXOMUThCS B YCIIOBHSX PUCKA ee CphiBa
Y HACTYTUICHUSI COCTOSIHUSI, TIPYU KOTOPOM BPEMEHHO MPEKpaIIaloTcsl peaklui UMMYHOOTBETA.

Pesynbrathl uccnenoBanuii B Ycrb-KaMeHOropckom perone He TOJNBKO OOBbSICHUIN TIPUYMHBI
OYEHb BBICOKOTO YPOBHSI OHKOJIOTMYECKHX 3a00J1eBaHM B 3TON MecTHOCTH. OHU MOKA3aJIH, UTO JIeH-
KO3Hasi aHOMaJIMsI B IETCKOM BO3pacTe €CTh pe3yJbTaT peaklii OpraHu3Ma peOeHKa Ha yXy/Iaio-
IIMECs] KOJIOTUYECKHE YCITIOBHSI.

Ho camoe riiaBHOe — 3TU pe3yJbTaThl MO3BOJIIIIN COBEPIIEHHO ITO-HOBOMY MPEICTABUTh Kap-
THHY HaJBUTAIOIIET0Cs SKOJIOTMYECKOTr0 KaTakJIM3Ma Ha Hallled TUIaHeTe.

[Nepexon MMMYHHOW CHCTEMBI B COCTOSTHHME TEpeHANpsHKeHHOCTH, KOTJa YCJIOBHS BHEIIHEH
Cpenpl CTAaHOBSITCSl HEOIArONpPUATHBIMU, M PUCK €€ CPbIBA C MOCIEAYIONMM HACTYTUIEHUEM COCTOsI-
HUSI UMMYHOJIOTUYECKOTO Mapainya JesIaloT MHOTOKJIETOYHBIN OpraHu3M Oe33allluTHBIM KaK Teper
arpecCMBHON MUKPOOHOJIOTMUYECKON CPeoi, Tak U COOCTBEHHBIMU KJIETOYHBIMU MYTAIMSIMH, CKO-
POCTh KOTOPBIX HAUYMHAET PacTH.

Takast cuTyanusi co3JaeT yCIOBUs AJIS MACCOBBIX BHIMUPAHUI YeJIOBeKa Kak OMOJIOrMYeCcKOoro
BUA.

ITOT BBIBOJI OKA3AJICSI CBOEOOPA3HBIM HEJJOCTAIONINM 3BEHOM B KapTHHE [TUKIMYECKON IBOJTIO-
UM 3eMHOI Orocepbl, KOTOpast CTala BHIPHCOBBIBATHCS COBCEM HEIABHO.

CyThb ee 3aKJI04aeTcsi B TOM, YTO HAllla TUIAHETa — CJIOKHASI CAMOPETYIMPYIOIIAsCS CHCTeMa,
COCTOSIIIAS U3 MHOKECTBA B3aUMOJEUCTBYIONIUX JAPYT C JPYTOM TMOICUCTEM.

Bech GuokomIuieke 3emiu, BKITIOUAOIIUi B cedst (riopy ¥ (hayHy, MpeacTaBisieT coooil eau-
HYIO TIOJICUCTEMY Hapsiy ¢ arMocdepou, ruapocdepoid, MarHuTocepoil U psiioM JIPYrux MOJACH-
CTEeM.

Bce oM HaxoasITCSl B YCIOBUSIX AMHAMUYECKOTO PaBHOBECHSsI, HAPYIIIEHWE KOTOPOro BEAET K
1EJION LIEeMOYKe B3aMMOCBS3aHHBIX N3MEHEHUI, UTOTOM KOTOPBIX CTAHOBSITCS TTIOOQTbHBIE SKOJIOTHU-
YeCKUe KaTaKJIN3MBl.

CoryacHO TEOpUH CUCTEMHOTO OTOOpA, BHIABHMHYTOW POCCHUICKHMM HCClieioBatesieM Muxau-
7ioM JIOpOIIMHBIM, 3TH KaTaKJIU3Mbl ObUIA COCTABHOW YaCThI0 Pa3BUTHSA KU3HU HA HAIllCH TUIAHeTe,
MOCKOJIbKY TIPE/ICTABIISIN cOO0M cBOeoOpasHbiil 6apbep. [Ipeomosners ero MOrv JMIb Te MpecTa-
BUTENM (PIIOPHI U (payHbI, KOTOpPBIE 00JIAJaI CPABHUTEIBHO OOJIBIINM KU3HEHHBIM MOTEHIIMAIOM U
MOIJIY B JaJIbHEHIIIEM o0ecneunTh Oosblliee MHOrooopasue (popM KU3HH.

[Mo 3T0i1 MpUYMHE Kak/10€ MacCOBOE BBIMHPAHUE BEJIO B MOCIEACTBIM HE K 00eTHEHHIO, a K
OypHOMY Pa3BHUTHIO U PACIIUPEHUI0 BCETO OMOKOMILTEKCA 3eMIIH.

Teoperndeckass MOJesb, MOCTPOEHHAss HA OCHOBE TAKOrO IMOAXOJA, B TAKOM ke CTereHH
CTpOIHA U JIOTUYECKU Oe3ylnpeyHa, B KaKOW KECTOKA M TparuyHa, a ee KOHTYpPbl HAIOMHHAIOT Tpe-
BPATHOCTH YeJIOBEUECKOM UCTOPUH, CO BCEMU €€ B3JIETaMH U MaICHUSIMH.

B 3T01i MOnIeNu neproAMYecKy CMEHSIBIIIME JPYT APYTa MepHOIb! MOXOIOAAHNS U TIOTeTUICHUS,
BCIUIECKU BYJIKAHUYECKOW aKTUBHOCTU U JIPyTHe TIIOOaJIbHbIe TOTPSICEHNS] HOCHIIM He CITyYaiHbIN
xapaktep. OHU OPraHNYHO BIVCHIBAJIMCH B 9BOJTIOIIMOHHBIE ITPOIIECCHI, KOTOPBIE TPOTEKAJIH Ha HAIllen
TUIaHeTe.

A TIaBHBIM «IIPOBOKATOPOM», BBI3BIBABIIMM IIETIOUKY B3aMMOCBSI3aHHBIX N3MEHEHUH, 3aKaH-
YHMBABIIIMXCS SKOJIOTMIECKUMHU KaTaKJIM3MaMHu, OblTa 3eMHast priopa u ¢payHa.

3a nocneqare 550 MUJUTMOHOB JIeT Ha 3eMJie MPOU30IILIO 8 III00aTbHBIX SKOJIOTMUECKUX KaTa-
cTpod, MPUBEAIINX K UCUE3HOBEHHUIO HEKOT/1a JOMUHUPOBABIIIMX MPECTABUTENEH 3¢ MHOTO OMOKOM-
TUIEKCA.

Ho umenno 550 MuIIMOHOB JieT Ha3a ] chOPMUPOBAIMCH YCIIOBHSI, PU KOTOPBIX HAIIIA IJIaHETa
cTasia padoTaTh KaKk CaMOPETYJIMPYIOIIAsiCsl CUCTEMa, M BCe 8 KaTaKJIM3MOB, pa3pa3uBIIMXCS HA HEM,
SIBUJIMCh PE3YJIbTaTOM JUHAMUYECKOTO B3aUMOJICHCTBUS €€ MOACUCTEM.

[Tpu 3TOM pbIYaroM, BBHIBOASIIMM MX U3 COCTOSTHUSI PaBHOBECHS, ObUIO M3MEHEHUE Ia30BOrO
cocraBa aTMocepsl, a cxema paboThl CUCTEMBI CAMOPETYJISIMU BBIIJISAUT CIIEAYIONM 00pa3OM.
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BypHoe pa3zButue 3eMHOI (hIOpPBI BeJIeT K U3BATHUIO U3 aTMOChephl YITIEKHUCIIOro ra3a v HaKoII-
JIeHWI0 B Hell kuciopona. Haxonsch B MarHUTHOM 1mojie 3eMiid U 0071a1as TapaMarHUTHBIME CBOM-
CTBaMH, KUCJIOPOJI BEJIET K YCUJICHHIO 3¢eMHOTO MarHeTU3Ma.

Tako#l mporiecc COMpOBOXIACTCSA TIOOATBHBIM TOXOJIOaHUEM, MOCKOJIBKY MarHutocdepa
3aJIep)KUBAET YaCTh COJIHEUHOTO M3YYEeHHUs U 00Iee KOJTMYECTBO COTHEYHOW SHEPIHU, TOCTHUTAIO-
11ed TOBEPXHOCTH 3eMJIH, YMEHBINIASTCS.

[MocTeneHHO pa3BUBAIOTCS SKCTPEMaTbHBIEC YCIIOBHSA 15 (DIIOPHI, 2 BCJIE/ 32 3TUM U IS (DAyHBI.

VYcunenre MarHuTHOro 1oJist BeeT K pOCTY BHYTPEHHUX HalpsKEHU 3¢MHON KOpPBI, TIOHS-
THIO CYIII ¥, COOTBETCTBEHHO, OOMEJIeHUI0 MOPCKUX TePPUTOPHI.

HauwuHatotcsi MaccoBbie BBIMUpPAHHS BCeX Tpe/ICTaBuTes el OMOKOMITIeKca 3eMITH, UMEIOIUX
HU3KYIO 9KOJIOTHYECKYI0 YCTOMUNUBOCTD.

ITo TakoMy clieHapHIO pa3BUBAJIACh CeIbMasi TI0 CUETY IKOJIOTuIecKast KaracTpoda, POKCIIE/I-
masi OKoJI0 65 MIJITHOHOB JieT Ha3an. OHa IIHIach OKOJIO 2 MUJIJTMOHOB JIET 1 ObLTAa OOHOHN U3 CAMBIX
OITyCTOINUTEIbHBIX KaK Jyist (hJIOPHI, TaK U IS (ayHBI.

OrpoMHbIe 3aJIekH YIJIeH, TOPIOUUX CJIAHIIEB U APYTHX YIIEPOIOCOACPKAIIUX COSAUHEHUN,
JATUPYEMbIX STUM TIEPHOIOM, SIBJISIOTCS TIOCJSICTBUSIMUA STUX MACCOBBIX BBIMUPAHUIA.

Uro xe kacaeTcst Onocepsl B 11e7I0M, TO 3TO ObUTH IIPOIIECCH U3bATHUS U3 aTMOChepHI yIiiepoaa
B BUJIE YIJIGKUCIIOTO Ta3a U YTHIN3AIMU ero B BEPXHEM CJIOe 3eMHOM KOPBHI.

Ho pnvtenbHbIe OXOMOJAHMS COMTPOBOXKIAIMCH OOpa30BaHUEM U POCTOM OI'POMHBIX CHETOJIe-
JOBBIX MacC B BEPXHUX MIMPOTaX M FTOPHBIX MACCUBAX HAIIICH TTAHETHI.

Bce 310 BMecTe ¢ nmapasuiesIbHO UMM ITPOIECCOM MOAHSITUS CYIITH BEJIO K CMEIIICHHIO IIEHTPa
Macc U LIEHTPa OCTOMYUBOCTU 3eMJIH.

MeHsIcsl HaKJIOH €€ OCH BpAIlleHH s, U MO JICUCTBUEM LIEHTPOOESKHBIX CHJT TPOMCXO/IIIA TJTa-
cTrdeckas nepopMariyisi 3eMHOT0 reouia. BHyTpeHHMe HaITpsiKeHU s 3MHOUM KOPBI, CBSI3aHHBIE C YCH-
JIEHUEM MAarHMTHOIO I0JIsi B COBOKYITHOCTH C IUIACTUYECKOU JedopMarviell IpUBOAWIN K B3PbIBY
TEKTOHUYECKON U BYJIKAHUUYECKOW aKTUBHOCTH.

OOpa3oBaHue BYJIKAHOB COMPOBOXIAJIOCh MOIHOM TeHepalfell YIJIEKHUCIIOro ra3a B aTMo-
cdepy. BHOBb HapyIanoch AMHAMHYECKOE PAaBHOBECHE MOJICUCTEM TLTAHETHI.

Cam 1o cebe yreKuchbli ra3, oonagas TUaMarHUTHBIMUA CBOWCTBaMH, OCJIA0JIsIeT BHEIIHEe
MarHUTHOE T0J1e, B KOTOPOM HAXOIUTCH.

Ho, kpome 3TOr0, MOJNIEKY/Ibl JBYOKHCH YIjiepoja, o0Jajiass MarHUTHBIM MOMEHTOM, OpPWEH-
TUPYIOTCS ONpe/ieIeHHBIM 00pa30M B MarHMTHOM Tiojie 3emutn. Takasi oprieHTaust Tpedyer 3arpar
SHEPruu, HO IUPKYJIAINS BO3IYITHBIX MACC BCJIE/ICTBUE MEPETIaIoB TEMITEPATYPhl MEXIY CPeIHUMU
Y BBICOKMMU IMPOTAMH, a TAKXkKe MEXk/y JTHEBHON Y HOYHOW MOBEPXHOCTSAMU HAIIIEH TIaHEThI BEJIET
K JIE30pUCHTAIMU TIOSPU30BAHHBIX MOJIEKYJT YIJICKUCTOro rasza. [lonmspuzanms ¢ mociaeayomnen
Je30pHEHTAIIel CO3/Ial0T MEXaHW3M JIOTIOJTHUTENILHOTO BHIKAUYMBAHUS SHEPIMM MArHUTHOTO TTOJIS
3eM/M 1, COOTBETCTBEHHO, OC/IabIeHusI 3eMHOTO MarHeTusma. [Ipu 5ToM BBICOKOIHEpreTruecKas
YacTh COTHEUHOTO M3TyUeHH S, KOTOpas J0 STOTO 3aIepKUBaIach MarHUTOC(epou, Tereph JOCTUTAET
3eMHOM MoBepXHOCTU. HaurHaeTcs rneproy MoTerieHrst, KOTOPbIA COMPOBOXIAETCS YCUIGHUEM LIUP-
KYJISIIUM BO3IYITHBIX Macc, Ae30pUeHTaIel MOIsIPU30BaHHBIX MOJIEKYJT M, COOTBETCTBEHHO, HaJTh-
HEWIMM ociabieHreM MarHUTHOTO TTOJIsT 3eMJTH.

Tak, HapsATy C TApHUKOBBIM 3(hheKTOM HaUMHAET padoTaTh eie OnquH (GaKkTop, CIIOCOOCTBYIO-
Ui TI00aTbHOMY TIOTETIICHUIO.

BHOBB nporicxoauT OypHOe pa3BuTHE (PIIOPHI, a BCIE] 32 Hell U (hayHBI.

OcnabneHrie 3¢eMHOTO MarHeTH3Ma BefleT K OC/IabIeHuI0 BHYTPEHHUX TOKOB M BHYTPEHHHX
HanpspkeHW Harnel riaHeThl. CyIna omycKkaeTrcs, YT0 BMeCTe ¢ MHTEHCHBHBIM TastHUEM JICJHUKOB
COIPOBOXKIACTCSI OOIIMPHBIM HACTYIUICHHEM Ha MaTepukyi MUpPOBOTO OKeaHa.

12



B. HaraeB. «KakoBa 11eJIb 9BOIOLINI»

Hecmotpsi Ha B 11€710M OaronpusITHbIC YCIOBUS TSl Pa3BUTHS 3eMHOTO OMOKOMITIEKCA, TAKUE
MIePHOIbI, TAK K€ KaK ¥ MEPUOJIBI TIOXOJIOIAHHUSI, BN K MACCOBBIM BBIMUPAHUSIM OT/IEJIbHBIX BUJIOB
PACTUTEIIFHOTO U JKUBOTHOTO MHUPA.

3a MUWUIMOHBI JIET CTAOMIJIBHBIX SKOJIOTMUECKHMX YCIOBUH Te TpeicTaBUTeM (Propsl U (ayHbl,
KOTOpBIE 00J1a/1aTh HAUOOJBITMMHE TPUCTIOCOOUTETEHBIMU BO3MOXKHOCTSIMU, CTAHOBIJIUCH TOMUHU-
pyomumu. OIHaKO, UCYepIIaB CBOM TeHETHUECKUI Pecypc PUCTIOCOOUTEITHHBIX BO3MOKHOCTEN, OHU
BBIMUPAJIM B HOBBIX JJIs HUX YCJIOBUSIX TETUIOBOTO M PAIUAIIMIOHHOTO JUCKOM(pOpTa, OCBOOOKAAS
My Th J1s 60Jiee COBEPIIEHHBIX BUIOB, KOTOPHIE CO BPEMEHEM TaK ke CTAHOBHUJIMCH JIOMUHHUPYIOIIUMHU
K MIPUXO/Ly OYEPeTHOrO MPUPOIAHOTO KaTaKJIu3Ma.

Takum 0Opa3oM, pa3BUTHE XKU3HHM Ha HaIlllel TUIaHeTe IUIO B Pe3ysbTaTe CIOKHOTO B3auMO-
AENCTBHS e TIOCUCTEM, KOTOPBIE TPOCTUPAIOTCSI OT MATHUTOC(EPHI 10 CAMBIX 3eMHBIX HEJIp.

3710 B3aMMOAEHCTBHE MPEIOPEALIISIIO MPOIIECC CaMOPa3BUTHsI, B KOTOPOM Orocgepa cama
BBICTYMNAaeT (haKTOpOM, (POPMHUPYIOIIUM YCIIOBUSI JJIs1 OYEPEIHBIX SKOIOTMUYECKUX KaTacTpod.

C 3THX NO3UIMIA MPOIIECCHI, WAYIIFE CETOHs Ha 3eMIie, TPEICTABIISIOT COOOM CTPEMHUTEILHOE
pa3sBUTHE OYEPETHOM, JEBATOM M0 CUETY IKOIOTUUECKON KaTaCTPOQBI.

Ecnmu o6patuthesi K MPOMCXOASIINM 32 TIOCTeHEe BpPeMsl U3MEHEHHUSM B Ia30BOM COCTaBe
arMocgepbl, TO MOKHO ITPUMTH K BBIBOAY: 3aITyILEH IVIABHbIA pblYar, BHIBOASIILIUMI BCE TOICUCTEMBI
Hallel IJIaHEeThl U3 COCTOSIHUS JMHAMUYECKOTO PABHOBECHSI.

Kak yTBepxaaioT ouimaabHble ICTOYHUKH, €KETOIHO KOJIMYECTBO KUCIOpoa B atMocdepe
yMeHbInaercsi Oonee yem Ha 10 MIJIMapaoOB TOHH.

VYMeHbIlIeHre TON Ta30BOM KOMITOHEHTHI HJIET IJIaBHBIM 00pa30M 3a CUeT CKUTaHuUsl UCKOMa-
€MOro TOIUIMBA.

ACTpOHOMUYECKHE KOMMYECTBA TOOBIBAEMbIX U CKUTAeMBIX YIUIsl, HE(DTH U raza MPUBOISAT K
eXeroHoMy BHIOpocy B armocgepy Oonee 30 MUUTMApIOB TOHH YIJIEKHMCIIOTO Ta3a, v 3Ta nudpa
MMEeT YCTOWYMBYIO TEHAEHIIUIO K POCTY.

B cymnHocTH, 3TO €cTh He 4TO MHOE, KaK MOIIHAS TeHepalys yriepoaa B armocdepy 1 BIOJIHE
3aKOHOMEPHBIH STaI B pa3BUTUHN Orocdepbl 3eMJIH, €CIIU YUeCTh, YTO JIBE MPeIbIIyIINe SKOTOTHYe-
CKHe KaTacTpobl COMPOBOKJATUCH €r0 U3bSITUEM U3 0OpalleH!s 1 HAKOTIJIEHHEM B BEPXHHUX CJIOSIX
3€MHO KOPBHI.

3onbHas MbUb, OOpa3yemasi B pe3yibTaTe CropaHusi yris, oOjafaeT paarOaKTUBHOCTHIO,
MO3TOMY, KPOME POCTa Ha TIOBEPXHOCTH 3eMJIM YPOBHSI COJTHEUHOM PaMalliy, MPOUCXOAUT Herpe-
PBIBHBII POCT €CTECTBEHHOTO PaMOAKTUBHOTO (DOHA.

TenoBoii 1 pagualMOHHbINA TUCKOMMOPT JOMOIHSETCS HEMPEK pallaloMCs HAKOIIJIEHUEM B
arMocdepe, MouBe, B paCTeHHIX M BOJOEMaxX KaHIIEPOTeHHBIX BEIIECTB, 00pa3yIONIMXCs TP Cropa-
HUH YISl U HePTENPOAYKTOB.

BricTpoe pa3BuTHE KCTpeMasbHBIX YCJIOBHI Ha 3emiie HEMHUHYEMO IMpUBEAET K IITyOOKUM
(DyHKIIMOHAJIBHBIM U3MEHEHUSIM B AEATEIbHOCTA UMMYHHOM CUCTEMBI YeJIOBeKa, HauyaJIbHble CUMIT-
TOMBI KOTOPBIX OBUTH OOHApYyKeHbI UMMYHOJIoramu B YcTh-Kamenoropckom peruone. Ho u 3to eme
HE BCe.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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