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I'nasa 1. TpeBora

CoBceM MaJio OcTaeTcst BpeMEHU Ha TO, YTOOBI OCBEIaTh U Jlajiee KaKyl-TO YacThb 3HAHUIA,
BpeMsl OT BPEMEHH MPHUOBIBAIOIINX HA 3eMJTIO C IPYTON CTOPOHBI.

Bckope npupoaHO co3[aHHast Kapycesib OOIIMX HEMOroq ¥ TOMY MOJA00HOrO 3aCTaBUT JAyMath
JofIel BOBCE HE O CYIIECTBE KaKUX-JIMOO TaM (pOpM MHOIUIAHETHOTO pa3yMa, a O COBCEM MPOCTHIX
Belax — npsiMori 3a60te 0 camux cede.

TUM caMbIM 51 Kak Obl TIPE/ICKa3bIBAI0 B caMOe yke OJMKaiiiee OT Hac BpeMsl BOSHUKHOBE-
HUE I1EJIOr0 psifia Tak 0003HAYEHHBIX MPUPOJHOIO XapaKTepa KaTakJIM3MOB, KOTOpPbIe B OYKBAJILHOM
CMBICJIE 3aCTaBAT BO MHOTOM PaCKasiThCsl JTIOIEH U 3arOBOPUTH HECKOJIBKO MO-/IPYyTOMY.

Iloka npupona ApIIMT HA HAC CBOEW MPOXJAJHON TEHbIO B SPKUIl COJIHEUHBIN JIEHb, Mbl BCE
HEBOJILHO paccialisieMcsl U He MPeIuyBCTBYEM ONACHOCTH, KOTOpash MOXET HACTYNHTh B JIIOOOM
MOMEHT.

Tak Ha3blBaeMble C/ABUTH I'€OIE3UYECKHU CIOKEHHBIX MJIaT(OPM IUIAHETHl YKe MPOU3OLLIH, U
TOJIBKO JICHUBBII HE 3aMETUJI 3TOrO B CHJTY CBOEW IIPUPOAHON OCOOEHHOCTH.

ITO rOBOPUT O TOM, YTO COBCEM CKOpPO, WJIM yXke B camoe Onnkaiiliiee BpeMsl HACTYNUT elle
OJIHO TIEPEJIOMHOE COOBITHE, & UMEHHO:

u3MeHeHne (pakTa MNoIbeMa AaKTUBHOW (DOpPMBI NOATPYHTOBBIX BOJ, B pe3yJbTaTe 4Yero
HECKOJIbKO M3MEHHUTCS BECh TIOBEPXHOCTHBIN OACCEiH 3¢ MHBIX BOJIOCKOIUIEHHIA, UTO, B CBOIO OUepe/ipb,
M3MEHUT UK OOl [IUPKYJIALMUA BO3LYIIHO-IIOTOYHBIX MAacc, a BCJIE 32 3TUM, CMECTUT 30HBI TaK
0003HAYEHHBIX JOK/IEBBIX SBAKYaIIHH.

Bcé€ 310 npuBeaeT k npsAMOMY 3aTOIUIEHUIO OTJEIbHBIX PaiOHOB UJIM YTOJIKOB 3€MJIH, a B psjie
CJIy4aeB, U K BCEBO3MOKHBIM KaTaKJIM3MaM J0KIEBOIO XapakTepa.

LluTonia3mMeHHble M3MEHEHHsI 3eMHOW Cpefibl, WM ee aTtMocdepsl, OyayT CIOCOOCTBOBATH
3TOMY IPOLIECCY, YTO HE MO3BOJIUT TEM CaMbIM CKOILIAIOIIMMCS B OTAEIBHBIX PETMOHAX Maccax A0K-
JEBBIX MTOTOKOB MTPOJBUIaThCA Jajiee, 1 OHU BBIHYK/AEHbI OyAyT OCTaBaThCsl B MECTax COCpeJoToue-
HUS JI0 IPAKTUUYECKU BBIHYK/IEHHOM MOJTHOW 3BaKyalu.

Takum 00pa3oM, psj perMOHOB Halllel IUIaHeThbl OyAeT MOABEP/KEH MPAKTUYECKOMY 3aToIlie-
HUIO, YTO TIPMBEJIET K TMOKA ellle HEM3BECTHON HaM MaHKMKe M 00IeMy Oe/ICTBHIO YTOMAIOIIEro Hace-
JIEHUS1.

Bce 3TH cBeieHM s He B3ATHI C IIOTOJIKA, a IPUCIIaHbl, TAK CKa3aTh, «CBEPXY» HaM J/Is1 O3HAKOM-
JIeHWsI ¥ CBOEOOPA3HOH MOATOTOBKH K JaHHOMY MPUPOJHOMY SIBJICHUIO.

KoHeuHo ke, Takue MPOrHo3bl He JIeNIaloTCsl IPOCTO TaK, a COCTABJIEHbl HA OCHOBE MPAKTUYe-
CKMX HAOJIO/ICHUI M B3SITBIX JOCTOBEPHO HEOOXOIMMBIX ITPOO € yYaCTKOB 3eMJIH, TIOCPEACTBOM THXO
O0JIeTAIOIINX TUIAHEeTy Tak 00o3HaueHHbIx HIIO.

Ecnu kTO He BepUT uyaecam, TO MOBEPUTh TOMY, UTO TaKKe JIeTaTe/IbHbIE amnaparsl B peesax
3emun ectb, IPOCTO 00s13aH. ToMy €cThb MHOTOUYMCIIEHHBIE TTOATBEPKACHHUS U CBEIEHUsI OT OYEBU/I-
LIEB.

B camoil knaccudukanyu Tak HaszeiBaeMblx HJIO, mpucyTCTByOIIMX B Ipejesiax 3eMHBIX
IIMPOT, UMEIOTCS CBOU NPUHLMITUAIbHBIE PA3IMYUSI.

Bcero Ha BoOpykeHMH MHOIUIAHETSIH UMeeTcs 4 BUJa CITyTHUKOBOT'O HABUTAIMOHHOTO 000pY-
J0BaHMs, KOTOPOE BITOJIHE IEMOHCTPATUBHO MOXHO HAOMONATh C 3eMIIH.

Bce oHM mpuKpermsieHsl K Tak Ha3blBA€MbIM MCTOYHMKAM T€HEpaTUBHOH Ae(opMalMOHHOM
CUJIbl, KOTOPBIE BIIOJIHE MOKHO 00O03HAUUTh, KaK JIETATEJIbHbIE allapaThl.

dopmpbl anmnaparoB pa3MyHbl 1 MaJIO IOBTOPUMBI, B CBA3U C JIOKAJIBHOCTBIO CTOSLIUX MEpEen
HVMMH 33]1a4 ¥ 3arpy304HBIMU JaHHBIMH 1J1s1 OOnieTa.
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Takum 00pa3oM, Kakoi-1MO0 eIUHOW KapTUHBI B CBOEOOPA3HBIX MPOTOTUIIAX JIETATEIbHBIX
anmaparoB Mbl HAOJTIOIATh HE MOKEM, a IOTOMY MOXEM TOJIBKO TEPATHCS B AOTaJKaX O TOM, YTO 3TO
BOOOIIIE MOXKET OBITb.

EcrecTBeHHO, UTO NpH TaKON TEXHUYECKOU MOJIEPAKKE C MPAKTUYECKON JOCTYITHOCTBIO BO BCE
3eMHbIE YTOJIKY, BIUIOTH JJO CAMBIX OTAAJIEHHBIX ¥ TEPMOOIIACHBIX, BITOJIHE PEAJIbHO CITPOrHO3UPOBATh
TO, O YeM OBbLJIO CKa3aHO BBIIIIE, U JJa’Ke COCTAaBUTh CBOEOOPa3HYI0 KapTy TaK Ha3bIBAEMOTO MPUPOI-
HOT'O HaBaXJCHUSI.

durypupyiomye BhlIlie, JeTaTeJbHbIe annaparbl CIOCOOHBI caMy 00padaThiBaTh MH(POPMAIIHIO
Y Tepe/iaBaTh €e B TaK Ha3bIBAEMBbI IIEHTP TEXHUUECKOU MOIEPKKH.

MexIIaHeTHasI CTaHIMS TIOJJIEPKKU TAKOU CBS3U CYIECTBYET YKe JaBHO U BpeMsI OT BpeMEHH
00CITy’)KUBaeTCs COOTBETCTBYIOIIMMH MEXaHU3MaMH JJIsl OTCYTCTBUSI CBOeOOpa3HbIil cOOEB B paboTe
Y TIPSAMOM Tlepeiauk MOTyYeHHBIX €10 JaHHBIX YKe Jaee.

Takum 06pa3om, Tak Ha3bIBAEMOE IeOTUTHUYECKOE HAOMIOAEHHE 32 3¢MHOU IMOBEPXHOCTHIO MPO-
M3BOJMTCS TIOCTOSIHHO, HE OCTaBsisl Oe3 BHUMaHUs OyKBaJbHO BCE M3MEHEHUs, UTO MPOUCXOMSAT
BHYTPU CaMO1 IJTAHETHI.

CrienMabHBIN aHATTMTUIECKUIA IIEHTP Mo cOOpy MOJOOHOro poaa MHGopMaluu OOHAPYKHU-
BaeTcs yKe Jajiee M HaXOAUTCS, MOXKHO CKa3aTh, Ha TOJCTYyNaxX K Tak 0O0o3HaueHHOW CoHedHOU
CHUCTEME.

BykBasbHO Bce CBelIeHHsI, B TOM YMCJIe ¥ CBEJICHU S, PEJOCTaBJICHHbIE CAMUMH JIIOJbMHU, OJ1a-
rofapsi CyIeCTBYIOIIEH CHCTeMe MX MHOTOKPATHOTO KOHTPOJISI, B YKa3aHHOM IIEHTPE aHATU3UPYIOTCS
1 Ha 0a3e MOJTyYeHHBIX Pe3y/IbTAaTOB JEJal0TCs BBIBOJBL.

Bcnen 3a Huvu npuHEMaioTest pemieHus. [1o XxapakTepy UCIOTHEHM S OHU JIeJISATCS Ha TP KaTe-
TOPUH ¥ MOTYT OBITh HE3aMEJIMTETbHBIMI, CKOPOTEUHBIMHU WJTH MTOCTYNATEIbHBIMHU.

JlesiTeNbHOCTh BCEX JIETAaTeNIbHBIX aMNapaToB, a TaKKe MPUHAIEKAIIET0 UM 000pYIOBaHUS
BpeMsl OT BPEMEHH MPOBEPSETCS M TAK)Ke aHATU3UPYETCSI.

Takum 0O6pa3oM, MPAKTUIECKH HUYETO He ocTaeTcsi Oe3 BHUMaHUS, a KaKIbIA KJIOYOK 3eMIn
OTCJIeXKUBAETCS] B OYKBAILHOM CMBICIIE.

[NomuMo Bcero mpovero Koe-Kakue rmpoobl HEMOCPEJCTBEHHO JIOCTABIISIIOTCS TMPSIMO B paHee
MIPE/ICTABJICHHBIN LIEHTP AJ1s1 60JIee TIIATEeIbHOTO WM JETATBHOTO UCCIIeI0BAHMS.

CBoeoOpasHasi 10CTaBKa MPOU3BOIUTCS CIEIMATIBHO CO3IAHHBIMH ISl 9TOTO a3POKOCMUYe-
CKHUMH araparaMu, CKOpPOCTb MpoJieTa KOTOPHIX OUeHb BEJMKa, Onarogapsi YeMy OHHM CIIOCOOHBI
04eHb OBICTPO MPEOJI0IEeBaTh OTPOMHbIE PACCTOSIHUSA, JOCTABISAsI HEOOXOAUMBIN MaTepUall HeroCpe/-
CTBEHHO B CaM IIEHTP.

EcrecTBeHHO, OMUCHIBAaTh CaM MPHUHIMIT paOOTHI TAKUX alapaToB s ceituac He Oy/y, a MpoCcTo
YKaXy Ha TO, YTO B CBOEH JEATEIbHOCTA OHU BCE UCIONB3YIOT CHITy TaKk 0OO3HAYEHHOTO SHEepPreTH-
YecKoro 3abopa.

dakTrueck, OHM UMEIOT Ha BOOPYKEHUM KBAHTOBO-MEXaHMUYECKUE JIBUTATENU, CIIOCOOHBIE
YIIPOIIATh UM PACIICTUIATh Cpey Ha €€ aTOMHbIe COepeKeHHsI.

Bcsikas paguoymnpasisiemMast THAPABIKKA 3[1ECh SIBHO OTCYTCTBYET, & BCE MEXaHU3MBI, €CITU UX
TaK MOHO Ha3BaTh, MOIYMHEHBI MpolieccaM HabOpa SHEPreTUIECKOrO XapaKTepa CUJIBL.

K coxanenuio, B CUiTy NedaibHO U3BECTHBIX OOCTOSITEILCTB COCTOSIHUS I/ Ha Halen 3emuie,
MBI HE MOXEM cefiuac WM B OJMvpKaiiiemM OyaylieM HalaJuTb XOTh KaKOM-TO KOHTAKT C TEMH, KTO
oOciTykMBaeT U pa3padaTeiBacT NOIOOHOTO PO/a anmapaTypy, a 3a0/IHO OTChITAET €€ B IIPE/IeIIbI 10CS-
raeMoCTH 3eMJIM.

Takoe cTaHeT BO3MOKHBIM JIMIIb B CTy4ae BHIPAKEHU s HAIIero OOIIero «/J1a» ¥ CBOe0Opa3HOro
Coracusi CTAHOBJICHUSI HA TTYTh Pa3BUTHUSI ICTUHHO YEJIOBEUYECKOH IIMBUIIM3AINH, A He KAKOU-TO MPO-
(hopmBbI €€ MOJIEKYISAPHO TPUMHUTUBHOM JKU3HU.

[ToTomy, Tak Ha3bIBaeMble KOHTAKTHI, CAaMO COOOM, HE TTPEyCMOTPEHBI, 2 BOSMOKHOCTB OOI1Ie-
HUSI MOXKET ObITh MPEIOCTaBJIeHa TOJBKO TAKUM BOT 00pa3oM, B BH/E MCTIIOJHEHHS MOCTABIEHHBIX
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riepei HaMU 3a/1a9 ¥ OCBEeHUsI HEOOXOIMMO HYKHBIX MEPOIPUSATHH ISl COXpaHEeHUsI cTaTyca IoJl-
HOLIEHHOM KU3HU Ha HAIllel IUIaHeTeE.

Mesxay TeM, K METOIy Kakoro-Juoo MpUHYXKICHUS B Jieie TIOTOOHOTO pojia COTPYAHUYECTBA
He HaOMoIaeTcs1, M Kak/Iblid BOJIEH pellaTh caMm, YeM eMy JIMYHO B CBOEH JKM3HU 3aHUMAThCS.

Ho 060 BcéM 3TOM yike MpaKTHUECKU TOBOPUIIOCH paHee, a IIOTOMY IMOWIeM Aajiee U PacCMOT-
p¥M ellie Koe Kakoi MaTepras, 03HAKOMJIEHHE ¢ KOTOPBIM MMEET JIJTsI HaC BceX OOJIbIIoe 3HAUEHYE.
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I'nasa 2. Uckymarwmas cuia

B nepcnektuBe pa3BUTHS HOBBIX HAyK MBI MOXKEM IOCMOTPETbh Ha MHUP MPEIKOB HECKOJbKO
MHa4e U MPAKTUYECKU UCKJIIOYUTh U3 JIMHUM CBOETO PACCYKIEHUS TaK Ha3blBaeMble TEPMUHBI CTa-
POMOJIHOTO TOJIKA.

ITO HECKOJIBKO YIIPOCTUT HAIlle C BAMU OOLLEHHE, A 3a0/IHO I10-CBOEMY COJIM3UT B CBOEH (hopme
HEKOEro 3a04HOI'0 pacCy:KAeHUS.

Bcem Ham n3BecTHOE MOHATHE COOMA3HA MOMAAaeT UMEHHO B paCCMaTpUBAEMYI0 HAMH KaTero-
pHUIO, 1 IMEHHO C HUM MBI ceityac OyieM pa30MparhbCsi, Kak TOBOPHUTCS, NBITASICh YKE C TOUKHU 3PEHHUS
HayKH [TOCTaBUTh BCE HA CBOM MeCTa.

Co61a3HOM MOKHO Ha3BaTh JEJO JII0OOTO pojia, Kacalolleecss HarpsMYyI0 TaK Ha3bIBaeMBIX
HalIMX JIMYHbIX MEPKAHTUJIbHBIX UHTEPECOB.

Cdpepa moboro no xapaktepy codazHa B JAHHOM CIlTydae He BaKHa, TaK Kak BO BCEM 3TOM IPO-
CMaTpUBAETCA BCETO OAMH TEXHOJIOTMYECKU Pa3BUTHIM MOCPEICTBOM CaMOM MPUPOAbI 3EMJIU IIPO-
1ecc.

OcHoBaHHBIY Ha 0a3e COCTOSTHUSI BCETO OJHOTO THIIA BEIIECTBA, HAIIl MO3TOBOH LIEHTP CIOCOOEH
YJIABJIMBATh JIMILb OTAEIbHbIE JIEKTPOMArHUTHBIE BOJIHBI, ITPEAYCMATPUBAIOLIME BbIICIEHAE KAKOM-
TO KOHKPETHOH MTPOCTPAHCTBEHHOI'O XapaKTepa YacTOTH.

OH ke criocoOeH HeCKOJIBKO OTepeskaTh YKa3aHHOe COObITHE Onarogapsi CBOeMy BHYTPEHHEMY
00YyCTPOWCTBY U CIIOCOOY JIMYHO CAMOMY BBIJIEJISITH COOTBETCTBYIONIYIO YACTOTY B TO JK€ OKpYKaloIiee
IIPOCTPAHCTRO.

Takum 00pa3oM, caM MO3I Ha CBOEH OTHOBOJIHOBOW YaCTOTE MIIET TaK Ha3blBa€Mble COOTBET-
CTBYIOLIME YAaCTOTHI U ITyTEM IIPUJIOKEHUS yke (PU3NUECKU MOJIEKYJISIPHBIX CHJI 32 CYET NOYACTOTHOTO
ABUXEHUS KPOBSIHBIX MOJIEKYJI, JBUIAeT caM MEXaHM3M HAILIeTO Tejla B HY’)KHOM €My HarpaBJIeHUH,
a 3a00HO (POKYCHPYET LieJICHAPaBJIEHHbI CUTHAJI C TOH e LIEJbIO.

ITO rOBOPUT O TOM, UYTO YEJIOBEK, TOCPEACTBOM CBOETO MO3Ia, CaM BBIMCKMBAET Tak 00O3Ha-
YeHHbIE COOJIa3HbI, B CBOIO OYEpe/lb, PEICTABICHHbIE OCTAIBHBIMU MOJOOHOTO POAa UCTOUHUKAMH,
€c/IM OHM HAOJTIOAIOTCS B TIPOCTPAHCTBE JIOCTATOYHO OJIIM3KOTO PACTIONOKEHHS.

Takum 00pa3oM, MPUPOJHO CO3[AAaHHAS YACTOTA KAKOTO-JMOO 3€MHOro coOna3Ha MpaKThye-
CKM BCEIJla COOTBETCTBYET TAKOIO e poja BOJIHOBBIM KOJIEOAHMSIM HAILIErO0 MO3TOBOIO BELECTBA U
CIIocOOHa PSIMOJIMHEWHO BO3AEHCTBOBATh Ha BECh MEXaHM3M I'€HETUYECKOrO MCTIONHEHUS], TO €CTh,
OpraHU3M.

B 10 e Bpems1, Kak/1asi BOJHOBAsI YaCTOTa — €CTh CBOY NMPUPOIHO CO3AaHHBI cobnasH. Cro-
COOHOCTB €r0 PaCIlO3HATh HATPSMYIO 3aBHCHT TOJIBKO OT HAIIIETO MO3ra, WM CIIOCOOHOCTH €ro Ipej-
CTaBJISIIONIETO BEIIECTBa K CBOEOOPa3HOMY TMOYACTOTHOMY Pa3JIOKEHHIO.

To ecTb, NPAMOIMHEITHOE BO3ICHCTBHE TAK HA3bIBAEMOTrO CO0OJIa3Ha, MPUPOIHO CO3JAHHOIO B
BUJIEe TaKk 0003HAYEHHOM IepeceKaloliel MPOCTPAHCTBO BOJIHBI, HA BELLIECTBO MO3ra COCOOHO IPo-
OyXIaTh B HEM MPOLIECCHl BHYTPEHHETO JICJIEHHU s, WK ITOYACTOTHOTO PA3JIOKEHUSI.

TakuM 00pa3oM, B 3aBUCUMOCTH OT BEJIMUYMHBI YAaCTOTBHI BOJIHBI MPUPOAHO HCIIOIHEHHOIO
coOJa3Ha 3aBHCHT BEMYMHA MPOOO0S Cpepl MPECTABIISIONIErO caM MO3T BEIeCTBa, 4TO, MO CYTH,
SBJISIETCS €ro MOPaKeHUEM IMOCPEICTBOM BbIlIE O3HAUEHHOW BOJIHBI.

ITO 3HAYUT, YTO YEM CUJIbHEE MPOTUBOCTOALIEE CPEJE BEILECTBO MO3Ta, TEM MEHBIIMM PUCK
NPUCOEIMHEHUSI K HEMY KaKOro-IuO0 MpUPOAHO BO3HHUKAIOIIETO coOMa3Ha.

Takum 00pa3oM, prCK POHMKHOBEHMs COOJIa3HA B TEJIO HANIPSMYIO 3aBHCHUT OT CIIOCOOHOCTH
MO3ra yJlIaBJIuBaTh T€ UM UHbIE PUPOAHO CO3JaHHbIE YaCTOTHI IPOCTPAHCTBA U IPOTUBOCTOATh UM
yKe CBOEU MPUPOIHO CO3JAHHON YaCTOTOM.
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Takyio *ke 9acTOTy MHOTOYPOBHEBOTO CJIOKEHHS MO3T CIIOCOOEH COOPYIUTh CaM 3a CUeT MpH-
OBIBAIOIIMX 3aMIACOB SIUHMIL U3 3eMHOU CPeIbl U ero IieJIeHAIIPABJICHHBIX JEUCTBUI B 9TOM HaIlpaB-
JICHUM.

ITUM 0OBSCHSETCS CYIIECTBOBAHHME TaK Ha3bIBAEMOU MBICJIEHHOU (DOPMBI 3aIIUTHI OT TOCSTa-
TEJILCTB JTIIOOOTO pofa codnasHa.

To ectb, Garogaps CBoel HHAYKIIMOHHOW CIIOCOOHOCTH BIPHICKMBATH B OKPYKAIOIIYIO CPEIy
CBOIO JINYHO BOCITPOM3BOIMMYIO MarHUTOMIOTOYHYIO PaJIMO3IeKTPOHHYIO MOIIb, MO3T HA OCHOBE MbIC-
JIEHAITPABJIEHHOTO JIEUCTBUS CBOEOOPA3HO paclieIuIsieT Cpely ¥ YepriaeT U3 Hee 3arac Jj1sl CO3/1aHus
HOBBIX YPOBHEH TI0 3aIliTe CBOEr0 OCHOBHOTO BEIIIeCTBA.

Takum 00pa3om, OH YBEeJTMUUBAET CBOE COCTOSTHUE Y 3HAUUTEIHHO YCHUIIMBAET IMO3UIIVH B TUIAHE
MIPOTUBOCTOSTHKS BHEIITHEH cpefie ¢ e€ MOCTOSHHO MPUCYTCTBYIONIMM BOJTHOBBIM KOJIeOaHUEM.

371ech HY)KHO TIOHUMATh TJIaBHOE, UTO ISl MO3Ta — OYKBaJILHO BCE B TIPUPOJIE 3eMJITH SIBJISIETCS
MPSMOJIMHEMHBIM COOTA3HOM.

TonbKo B mpoliecce KU3HU, WIN TaK Ha3bIBAEMOTO MOJIEKYJISIPHOTO PACNiO3HABAHMS, OH HAYM-
HaeT MPUJIaraTh BCEe YCHJIMS ISl TOTO, YTOOBI MPEJOTBPAIIATh PACIIPOCTpaHsEMble MPUPOION €ro
OKpYXKeHHs COOJIa3HbI U He BTATUBATHCS BO MHOTHE eMy HEHYKHbIe eJa.

Takum BOT 00pa3oM OCYIIECTBISETCS Tak OOO3HAYCHHAs SBOJIOIMOHHAS AESITeTbHOCTh
HAIller0 MO3TOBOTO BEIECTBA, OCHOBAHHAs HA MPUHIMIAX TaK HA3bIBAEMOU BHEITHEH KOPPEeKIUU
BEIIIECTBA, MOCPEICTBOM CHJIBI POCTA €70 MOJIEKYJISIPHOTO TeJa.

EcrecTBeHHO, 4TO C TOYKM 3peHUS] TaK 0003HAYEHHON TeHETHKU BECh STOT MPOLIECC BHITTISAUT
HECKOJIbKO TO-JIPyroMy.

Ho B mipupojsie HeT MHBIX COMIAIICHU, KpOMe KaK PaJvuOdICKTPOHHBIX, & 3HAYUT, U OCHOBA
BCEMY — TaK 00O3HAUYEHHAs MPOCTPAHCTBEHHASI TEOPHS PACIPOCTPAHEHU ST KBAHTA.

Hukakoe MONEKy/IsIpHO CO3IaHHOE COETMHEHHE He CIIOCOOHO BBIACIUTH B CPEAy KaKylo-JIu00
YACTOTHOTO XapaKTepa BeJIMIUHY, eClii Oy/IeT CO3JJaHO He Ha € OCHOBE, a 3HAYUT, He Oy/IeT CIoCOOHO
PENPOAYKTHPOBATH, TAK KAK MPOIIECC CBOCOOPA3HOTO JeJIeHU s KJIETOUHBIX MAaCcC MTPOUCXOIUT TOJIBKO
T0J] BO3/ICCTBUEM BHIIIIE YKA3aHHOM CHJIBL.

Takum 00pa3oM, MOYACTOTHOE XapaKTEPHOE IBUKEHUE Cpefibl ABJISAETCS (PaKTOPOM JIIOOOTO
3apOXKJICHUS U CBOGOOPA3HBIM CIIOCOOOM MOCTPOEHUS (DOPMBI TAK OOO3HAYEHHOTO Tea.

MexaHuka pocTta coOMa3HOB B M3BECTHOW HAM BCEM MPU3EMHON cpejie OUeHb MPOCTa.

OHM BO3HHMKAIOT OTHOBPEMEHHO C TEMH BEIIECTBAMH, KOTOPHIMU MBI K€ MPOAYKTHUBHO HACHI-
1aeM cpejty, epruoauvecku e€ pa3padarsiBast U YMEHbIIIasl JO CAMbIX MUHUMAJIbHBIX pa3MeEpOB.

Tak Ha CBET MOSIBJISIOTCS HOBOTO TUIA KBAHTBI WM CaMble MeJTbUaiiliie YacTUIIBI CPeIbl, yiKe
3aTeM POXKIAIOTCS aTOMbI M CAMU BEIECTBA, KOTOPhIE OJIArOMOYYHO OITYCKAITCS B HAIy Cpedy U
(hopMHpYIOT HOBBIE YPOBHH HAIIIETO CO3HAHUS TOJIBKO OJlarogapst TOMY, U4TO HaIll CAMOCTOSITETbHO
Pa3BUBAIOIIMIACS MO3T CTPOUT CBOIO COOCTBEHHYIO 3aIlIUTY, TPU 3TOM HCIOJIL3Ys MPAKTHYECKH TE ke
BEIIIECTBA, YTO U cama MpUposa.

Takum 00pa3oM MO3I y3HAET CpejLy, a OHA er0 YACTUYHOE IMPHUCYTCTBHE, UTO HE JIAeT MpaBa yxe
el caMOU TPUHUMATh MEPHI JIJTs CPOYHOM IBaKyarlid IMEHHO TOTO BEIeCTBa, KOTOPOE CBOe0Opa3HO
ycTaperio.

Kak Bugute, He BCE Tak MPOCTO, KAK KAKETCS U BUIMMO TOJIBKO C TeHETUIECKHU MTPeACTaBJICHHON
CTOPOHBI.

NwmeroTcest mpotiecchl, KOTOpbIe MOATOTABIMBAIOT TU BEJTMUNHBI M CBOEOOPA3HO MTPOIBUTAIOT IO
KU3HM.

Ha ocHOBe Bcex 3THX 3aKJII0UYeHHI, MOKHO CKa3aTh CIeAyolee.

[TpenoxpaHeHre HAITIETO MO3ra OT BCSIKOTO MPAKTHUYECKOro coOa3Ha Ha 3emJie B BUJIE UCTION-
HEHUS] HOBOUM CTPYKTYpPHO U3MEHEHHO! BEJIMYMHBI €T0 MPEICTABIISIONIErO BEIecTBa SBISIETCS CBOe-
00pa3HO rapaHTHUEel MPOJJICHNUs HaIlleH KU3HU U OMpe/ieIeHHBIM CIIOCOOOM COXpPaHEHUsT MOJIEKY-
JISIPHOTO TeJIa.
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Takum 00pa3zom, Tak 0603HAUSHHASI CTAPOCTh TAPAHTHPOBAHA JIUIIIL TOMY, KTO BCSIYECKH ITBITA-
eTCsl POTHBOCTOATh OKPYKAIOIIEH Cpejie CUJION CBOETO MO3TOBOTO BEIIECTBA B MPSAMOM COUYCTAaHUU
C peasibHOU CUJION MPeICTABIEHHOTO TeHeTUYECKH TeJa.

Borpoc ke reHeTHUecKoro OMOJIOKEHH I JIEKHUT B HECKOJILKO MHOM KaTerOpUH TeX ke BOTHOBBIX
WHIYKIUH, HO B IEJIOM, OYEeHb CXOX 10 CBOEMY KU3HEHHOMY pa3pelicHUIO

Wrtak, BeIBOI.

Besikas 3aposkpaomasicss Ha 3emiie ciila UMeeT XapakTep CBOOOJHO 0Opasylolerocs Bere-
CTBa IOJ] BO3JIEWCTBUEM CHJIBI JaBJICHUs OKPYXKAIOIIero MPOCTPAHCTBA M OJ1arogapsi ero CBOMCTBaM
PaTMOMArHUTHOTO TepEeHATIPSIKEHUS.

Pa3nooOpa3HO MpeacTaBlieHHbIE YaCTOTHBIE PAJMONOTOKU TMPEJCTABISIOT Tak OOO3HAYEH-
HBIE PaJJIOMArHUTHBIE KOJeOaHUsI CPe/lbl, KOTOpPhIe 0Opa3yloT BelecTBA HOBOTO TEXHOJIOTMIECKOTO
Mopsi/IKa.

Paspyiennsie cpeoii BeliecTBa MPekHUX 00Opa30BaHUM MTPECTABIISIOT COOOM YaCTUIIBI BHOBb
00pa30BaHHOTO MPOCTPAHCTBA, MAJIO CIIOCOOHBIE K CBOEMY ITOATOMHOMY BOCCTAHOBJICHUIO.

Bce crapo co3naHHble BelecTBa B BUE YaCTHIL CTPOTO YKJIAIBIBAIOTCS B PSIIbl 3¢MHBIX TTOPSJI-
KOB €JMHHUII U MPEJICTABJISIIOT UX YacTh, KAK OTPaOOTAHHBIN BO BpeMeHH MaTepUa.

B T0 %e Bpems1, OH MOXeT ObITh UCTIONIH30BaH BHOBL CO3AHHBIMU WJIH CO3/IAIOIIUMICS Bellle-
CTBaMH B Ka4eCTBE CBOEOOPA3HON OCHOBHI B JIeJie MCIIOMHEHUs TaK OOO3HAYCHHBIX T€HETUYECKU
MOJIEKYJISIPHO MPEJICTABICHHBIX BEJINIHH.

Takum oOpa3oM, cama MpUpoaa CO3IaHUs U pacriajia BEIIeCTB OCTABJISAET 3a COOOM MPaBo TaK
0003HaYEeHHOM MaMSTH, IPH 3TOM, HE PACXOAys CBOM OCHOBHOM 3arac Ha CO3JIaHKe reoe3uIecKon
OCHOBBI JTIOOOTO XapaKTepa BHOBb 3aPOJK/IAIONIErOCs BEIIeCTBa.

A TmoTOMY, MamsATh TaK CBOOOJHO OCTAeTCS B JIIOASAX M JOCTAeTCS UM TMPUPOTHO U3 TIOKOJIe-
HUS B MTOKOJICHHE, JIUIIb MTPEJCTABIIsAs HECKOJIBKO UHYIO0 (pOPMY CBOETO BHIPaKEHHUSI B MOJICKYJISIPHO
CO3/IaHHOW OCHOBE TeJIa.

DTUM CaMbIM MBI JIOKa3bIBAEM BCSIUECKH CYITIECTBYIOIIYIO PaJIMOCBSA3b MEXIY MOTYCTOPOHHUM
MHPOM U JKUBBIM, a TAKKe YKa3blBaeM Ha TO, UYTO TaK 0003HAYCHHAS PEBEHCATUBHAS TTAMSTh YeJIOBEeKa
CYIIECTBYET U, €CTECTBEHHO, XPaHUT BCIO Ty MH(OPMAIINIO, KOTOPOY ObLJIa HaJleJieHa TTPU KU3HU.

Takum BOT 00pa3oM, MBI ellle pa3 MoIYepKUBaeM KU3Hb TaK Ha3bIBAEMBIX BEIIeCTB U Oe3 pac-
MPOCTPAHEHUSI COOTBETCTBYIOIIEH TEOPUH IMPOCTO He OOOWTHCH.

Takxe Heb3s1 MPOUTH MUMO M TaK Ha3bIBAEMBIX PaJMOTEKTPOHHBIX COIVIalieHui. B atom
paznesne 3eMHOH (PU3UKH CIUIONIb M PSIIOM OJIHH MTPOOEIIBI.

Te BenMKMe TOCTHXEHHUS, UTO CYIIECTBYIOT B TaK HA3bIBAEMOM sijiepHOM (PU3HKE — BCETO JIUIIIb
JOCTHXKEHHSI MHOTOYHMCIEHHOTO YHUC/IA TPAKTUIECKUX M TEOPETUIECKUX 320y K ICHUN.

ITpocro cama nprpoaa 3emiu IoAeIbIBaeT TO HEUCTIOTHUMOE paHee, a MOTOMY U TIPOMCXOANT
TO, YTO UMEETCS Ha CETOIHSIIHINA IeHb.

U ckazaHo 060 BCEM 3TOM BOBCE He ITPOCTO TaK, a, KAk TOBOPUTCS, CO CMBICIIOM, UTO B KAKOK-TO
TaM JICHb KOE YTO MOKET MOIMPOCTY He 3aIyCTUTHCSI, UM He Cpad0TaTh, MOTOMY KaK C/IeIaHO HEMHOTO
HE TaK U MO-HACTOSIIEMY YXe He COOTBETCTBYET CErOJHSIIHEMY JIHIO.

Uro kKacaemMo paIMO3JIEKTPOHKUKH B LIEJIOM?

MHoroe 13 TOro, 4To eCcThb yKe IPOCTO HEOOXOAMMO, U MHOTOE e HYKHO yOpaTh TOJBKO JIUIIIb
TSI TOTO, YTOOBI OECTPUIMHHO HE BO3JICHCTBOBATh HA M TAK Pa3IpakeHHYIO Cpejy.

Ito npsMas 3a1a4a YeJI0BeUeCTBa ¥ OHa OyIeT CTOSATh BCer/a, oKa OHO caMo, HAaKOHeIl, OCHO-
BaTeJIbHO He pa30epeTcs B TOM, UTO TaM M K Y€MY, U 3aCTABUT camMO ceOsl TOMUMHUTHCS TPUPOITHOMY.

B tiesiom, 1o JaHHOM I71aBE 9T0, COOCTBEHHO FOBOPSI, BCE M MOKHO YiKe MEPEXOIUTh K M3YIeHUIO
JPYTHX BOIIPOCOB.

Ocraercs, ipaBaa, J00ABUTh TOJIBKO OHO.
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Ham Bcem HyXHO HailTi ceiiyac B ceOe crity, 4ToObl Kak MOXKHO ObICTpee N30aBUTHCS OT BCETO

TOT0, YTO HAHOCUT CBOEOOPa3HbIi yIIiepd Halllell cpeie ¥ yTBepaUTh BCE TO 3aKOHO/IATeIbHBIM 00pa-
30M.

ITO eMHCTBEHHBIN MyTh K YCHEXy U 3aJI0T HAIIEr0 HACTOSINETO ¥ OyAyIIero 310pOBbsI.
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I'naBa 3. BceBo3MOIKHBIE BellleCTBA

Muip BelecTB O-cBOeMY pa3HOoOpaseH. B HeM MaJlo Tak Ha3bIBaeMOi CXOKECTH, HO, B TO Ke
BpeMsl, Kakasi-To o01as e HTUYHOCTb IPUCYTCTBYET.

UYeM 370 BbI3BaHO?

OOycIIOBJIEHO 3TO TeM, UTO TaK 0003HAYEHHBII HAMU CAaMHMH KOCMOC, B JIMILIE ITPE/ICTABIEHHBIX
NIPUPOJON KOCMOOPraHU3MOB, IPAKTHUECKH TAK K€ )KUBET, Kak U Mbl C BaMHU, a 3HAUUT, MOJIb3YeTCs
TEMH K€ BeIlleCTBAMHU WM, B OCHOBE CBOEH, UX KOHCTAHTaMH, Ha 0a3e KOTOPBIX U CO3JaeT BCe TaK
0003HaYeHHOE HOBOE.

To ecTb, KOCMOC — U €CThb 10 CBOEW CYTH BCE CTapoe, HO CO3/IaHHOE 10-HOBOMY B YCJIOBHUSIX
IJ151 HETO K€ MPUEMJIEMBIX.

['OBOPHUT /1 3TO O TOM, YTO CaM KOCMOC, KaK BHJIOIPE/ICTaBIIsIoNIee ceOst CYIecTBO MOKET B
LIEJIOM IPEACTABIATh COOOM KaKOe-TO M0-0cO00MY CIIOKHOE BELECTBO, KOTOPOE IPU CBOEM MOJTHOM
pazbope OyieT UMEeTh caMble ITPOCThIE, Ero COCTABIISIONINE IUHUIIbI?

B npuHIuMIIe, 3TO TaK U €CTh, C TOM JIMIIb Pa3HULIEH, YTO TaK 0003HAYEHHbIE €AMHHILIBI 36MHOT'O
MOPSAJIKA HECKOJIBKO OTIIMYAIOTCS OT TeX KOCMUYECKH MPEACTABIEHHBIX KOHCTAHT, YTO COCTABJISIOT
CaMU BELIECTBAa O'POMHBIX IIPOCTOPOB KOCMOCA.

B 4yem ux cymectBeHHoe paziauune?

PasHocTh cocTOUT B TOM, YTO MPU3EMHBIE €IUHULBI — €CTh HE YTO MHOE, KaK LIETIOYKH YCTO-
SIBLIMXCS B CPeie aTOMHOI'O XapaKkTepa COeJUHEHUI, a KOCMUYECKUE — UMEIOT BUJL OoJiee CII0KHBIX
3JIEMEHTOB, XOTS 1 OCHOBAHHBIX Ha TeX K& KBAHTaX.

Takum 00pa3oM, KBaHT 36MHOTO IPOMCXOXKICHHSI, UJIM caMasi MeJIbYaiIasi YacTUIa, POk IeH-
Hasi B 3€MHBIX YCJIOBUSIX, HEMHOTO OTJIMYAETCs OT KBaHTa KOCMUYECKOT'0 U, B IEPBYIO OYepe/ib, CBOMM
MPAKTHYECKUM BECOM.

Becy comytcTByeT Tak 0603HAUEHHBIN EKTPOHHO CMOAY/IMPOBAHHBIN 3apsijl, MOTYMHEHHBIH
CBOEMY CITMHY BpAILEHUs U BbIPAXKAIOIIMI OOLIYI0 YaCTOTY ABUKEHMS TaK Ha3bIBAEMOT'O IPUPOIHO
Pa3aeJeHHOro KBaHTOBOTO COEJUHEHMU .

IT0 HOBOE MOHSTHE B KOCMHUYECKOH (PU3MKE M OHO JJOJKHO OBITh HAMH yKE CErOfIHSI pacCMOT-
pEHo.

CaMm KBaHT — 10 CYTH JieJ1a IPUPOAHO-KOCMUUYECKUI SJIEKTPOH.

ITO TOT camMblii MUHUMAJIbHBIN 3apsi]] CPeibl KAKOTro-1100 MpeCcTaBIeHHOTO KOCMOCOM Bellle-
CTBa, KOTOPBII BOOOIIE MOKET CYILIECTBOBATh B ITPUPOJIE.

CaMm 271eKTpOH €CTECTBEHHO COCTaBJIEH U3 TaK Ha3bIBAEMBIX MOJYJIEKTPOHOB U TaK jajee, HO
yKa3aHHbIE eJUHULIbI TAK 0003HAYEHHOTO 3apsa yKe He UMEIOT.

ITpakTruecku, OH Kak Obl pacIlienyIeH B IPOCTPAHCTBE U COOMPAEM TOJIBKO IO/ BO3/IEHCTBUEM
CUJIbI IaBJIEHUS] POCTA MPECTABIEHHON KOCMOCOM Cpe[bl.

BriosiHe ectecTBEHHO, YTO MPUPOTHO CO3/IaHHBIN KOCMUYECKHUI JIEKTPOH OTIIMYAETCS OT 3eM-
HOTO, ¥ €ro Tak 0003HaYeHHbIE OPOUTAIbHBIE O3ULMH 3HAYMTENILHO CUJIbHEE.

OH ropazfio ycToiiumBee B Cpejie U CIIOCOOEH BhIAEPKUBATH OYEHb OOJIbIIINE HATPY3KH.

B koHe4HOM uTOre, BCE 3aBUCUT HANPSAMYIO OT CaMOro cCOOMPaeMOro KOCMOCOM BellECTBa, WJIH
OT caMOil OOBIKHOBEHHOM PaIMOCKOITMYECKON KOCMUYECKOH IbUTH, KOTOPast IPUCYTCTBYET MPAKTH-
YECKHU Be3/le U1 UMEHYeTCsl Tak 0003HAYEHHBIM KOCMUYECKUM IIAHKTOHOM.

Ha ocHoBe 3T0r0 1I1aHKTOHA ¥ (hOPMUPYIOTCSI paHee 0003HAYEHHBIE EKTPOHBI, TIEPEXOIIINe
B KBaHTHI M CO3/IAIONIIE CBOEOOPa3HbIE MO3UIMY TOTO MM HHOTO BUIa KOCMIYECKH IPEACTABICHHOTO
BEILIECTBA.

TakuMm 00pa3oM, BCS 3eMHOTO MTPOUCXOKAECHUS (PU3MKA HECKOJIBKO OTIMYAETCS OT IPUPOAHO
KOCMHYECKOH, a 3HAYUT, 3aKOHBI 3€MHOM CpeJibl MOTYT HE COOTBETCTBOBATh 3aKOHAM Pa3BUTHS KOC-
MOITPOCTPAHCTB.

12



C. B. Mumurnenko. «IlocneqHuii mpopok»

ITO 3HAYMUT, YTO MIPUMEHSIEMBbIE B TEXHOJIOTUSX TaK OOO3HAUEHHBIE CTPYKTYPHO MOJIEKYJISIP-
HbIE COEIMHEHUS1, CO3JaHHbIe Ha OCHOBE 3€MHBIX aTOMOB, MOTYT HE BbIJIEPKaTh COOTBETCTBYIOIIETO
JaBJICHUSI aTOMOB KOCMUYECKHX, ¥ JTIOOOU MPaKTUYECKX CO3/IaHHbIM Ha 3eMle arperar MmpocTo KaHeT
B 0e31HYy, Oy/IeT COXKEeH WM pa3/iaBlieH OrPOMHBIM KOCMUYECKUM JaBJICHUEM.

JI71s1 co3/1aHM s TaK Ha3bIBAEMbIX TEPMOYCTOMUMBBIX AMNapaToB, HEOOXOIMMbI HECKOJIBKO MHBIE
IpyNIbl IPUMEHSIEMBIX B KOCMOCTPOEHUM MaTepuasioB, JOOBYA KOTOPBIX MOKa OYEHb TPYAHOHO-
CTYITHa, HO BCE K& BO3MOKHA 371eCh, Ha 3eMuie.

Peub, KOHEYHO *ke, MOXKET UATH TOJIBKO O TaK Ha3bIBAEMOM 36MHOM SIJIpe.

MmenHo ero npeObIBaiolasi BHyTPH IJTAHETHI CTPYKTYpa 00J1agaeT HeOOXOQMMBIMU KOMITOHEH-
TaMU [1s1 TOIOOHOTO POJa CTPOUTEIHCTBA.

[ToTomy, cBOeoOpa3HOe pa3BUTHE HOBBIX 36MHOT'0O XapaKTepa TEXHOJIOTHI Tak ke HeOOXOIUMO,
KaK 1 BCE OCTAIbHOE, YTO CBSI3AHO C TaK 0003HAYEHHOM TMOJIE3HOCTHIO.

Camoe 171aBHOE B 9TOM BOIPOCE — «HE MEPErHyTh MaJKy», TO €CTh He HaJesaTh INIyNoCTeH,
a COOTBETCTBYIOIIIME TEXHOJIOTUU MPUAYT, KAK TOJBKO Ha caMoil 3eMJie CTaHeT ropaszio CIoKOiHee,
HACTYMHUT OOIIUI MUP Y TIOPSIOK.

CrnocoOHOCTb YesloBEeKa HECKOJbKO OrPAaHUYMBATh CBOM HEYEeMHBbIE BO MHOTHX KM3HEHHBIX
BOIPOCAX UHTEPECHI — U €CTh TOT CAMBIH 3JI0T Oy/IyIIEro CrIOKOMCTBHS U OOIIET0 MUPOMOPSIAKA.

A TOKa 10 3TOTO elle OueHb JaIeKo, Mbl OyJJeM paccMaTprBaTh BOIPOCHI, HAMIPSIMYIO CBSI3aH-
HbIE C KOCMOCOM U HETMOCPECTBEHHO MPOUCXOKICHUEM YeJIOBeKa.

370, TaK CKa3arh, Ui TOTO, YTOOBI HEMHOTO OTBJIEYLCS OT TOBCEAHEBHBIX JIEJI M TIOCTIOCO0-
CTBOBAaTh CBOEMY JIMUHOMY CaMOOOPA30BaAHMIO.

[oTomy, mepexonum B CIIEIYIONIyI0 TJIaBy, YTOOBI MOATBEPAUTh CKa3aHHOE M HEMHOTO IpO-
CBETJIUTh YM, 3a0UTHII JI0 OTKa3a BCSKOW 3€MHOU HEHYKHOCTBIO.

13



C. B. Ilmnmunenko. «Ilocneguuii mpopok»

I'naBa 4. MoJsekyJasipHO BbIpaKeHHas
yacrora. IIporon cpeabl

Ecnu TFOBOPUTH O KUBBIX CYIIECTBAX, B TOM YHUCJIC, KOHCYHO K€, U O JIIOOAX, TO HEJIb3d HE
CKa3arhb CJIICAYIOLICIO.

Bcegkoe xuBoe uzgaer 3BYK.

XoT4, 110 CyTHU, TOT CaMBIi 3BYK, TaK CKa3aTb, HE JKUBOI'O XapaKTepa, a OOBIKHOBEHHOE npupoa-
HOE€ 3By4YaHUEC, B BUJC TICPUOJUYICCKU PI3I[aBaeM0ﬁ YaCTOTHI.

Yro 310 B006H_IC TaKO€ U IIOYEMY cemgyac ITOMY YHCJIACTCA BHUMaHue?

HOCTapaCMCH pa306paTbc;1 B 93TOM BOIIPOCE, KaAK MOKHO, ITPOIIE, HO C 00bICHEHUEM ITpUIrH
B HECKOJIbKO YCJIO’)KHEHHOM BApUAHTE.

HpaKTquCKH BbIACIAEMAA B IIPOCTPAHCTBO YACTOTA — €CTb HE YTO MHOE, KaK 00BIYHOE KOJIeDa-
TEJIbHOC NBUKCHUC ITPUCYTCTBYIOIINX B IOCTPOCHUU BHYTpCHHCﬁ Cpeabl TOI'O NJIKX UHOT'O B A CyILIC-
CTBa TaK 00O3HAYEHHBIX dTOMOB, a €CJIM TOYHEE, TO UX IJICKTPOHOB.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

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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