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Teppazepuka — /Ipyrou
B3IJIS1]] HA BCe CJOy4Yal KN3HHA

OroBopka

OTa KHUAra NpeicraBiser co0oil (priIocopCcKo-MyOIMIMCTHUECKOE W3JI0KEHHE aBTOPCKOM
runore3sl — monenu «Teppasepuka». Bee nzmnoxkeHHble 34ech uaeH, Metadopbl U BHIBOBI SABJIS-
I0TCSl JIMYHBIM MUPOBO33PEHUEM aBTOPA, PE3YJIbTATOM €ro pa3MbIIUIEHUI U MHKEHEPHOTO B3MVIsAAA
Ha YCTpPOWCTBO BceneHHOu.

Kputuka HEKOTOpbIX COBPEMEHHBIX aKaJeMUYECKUX KOHLENLUI HOCUT UCKJIIOYUTETBHO YMO-
3pUTENbHBIN XapakTep B paMKax cBOOOAHOM (prsiococKor JUCKycCUr. ABTOp yBaskaeT MHCTUTYTHI
HAyKM U He TpeciieyeT 1eJlb OCKOPOUTh, YHU3UTh WM YMAJMTh JIEJIOBYIO PEIyTalfio KaKUX-THO0
Hay4yHbIX OpraHU3aluii, BeIOMCTB, PO(ECCUOHATIBHBIX IPYII WM KOHKPETHBIX HCClIeloBaTeNlei.
Bce ynoMuHaHus1 peasibHbIX JIUI] ¥ COOBITHI IIPUBEICHB! B KOHTEKCTE MyOIMYHO N3BECTHBIX (PaKTOB.
CyxzieHus aBTopa SBJISIOTCS CYTy00 OLEHOYHBIMH, BBIPAKAIOT €ro JIMYHOE CyObeKTUBHOE MHEHHUE U
HE MOI'YT TPaKTOBAThCsl KaK YTBEPKAEHUS O (haKTax.

Knwura npeanasHayeHa Juist uuTatesnei, CloCOOHBIX K aOCTPaKTHOMY ¥ KPUTUYECKOMY MBIIILIE-
HUIO. ABTOp PEKOMEH/1yeT paccMaTpyBaTh U3JIOKEHHbIE UIEU KaK MarepHai Ajs pa3MbllUIeHUs, a
He KaK PyKOBOJCTBO K JICHICTBUIO WJIM 3aMEHY aKaJeMUYECKUM HayUHbIM 3HAHUSM.
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OT aBTOpa

Teppazepuka — /Ipyroii B3risiy Ha Bce cJydau KU3HA

Ho6po no:xanoBats B Teppazepuxy.

B 310¥ KHHTe HET CKBO3HOTO cloxkeTa. Kaskas riiaBa — 310 pa3BepHyTas Metadopa, 3aHUMAI0-
111as1 PUMEPHO OfuH JUCT. Putocodust euHON peanbHOCTH — Teppaseprka — He MMeeT Havyasa u
KOHIIa, TI03TOMY Bbl MOXETE OTKPBITh 3Ty KHUT'Y Ha a0COJIOTHO JIF0OOM ClTydaiHo# cTpanuiie. OTKpbi-
Baiite o0y r1aBy U untaidte. Mimre cBo€. Ecin Kakas-To riiaBa MOKakKeTCs TSKEION UM HEUH-
TEPeCHOM, HAYHUTE YMTATh JAPYTYIO, & IOTOM BEPHETECH K MPOIYIIEHHOM.

HemHoro o ce6e

Sl urxeHep mo oOpa3oBaHU0 U BIM3HEIl 10 30/IMaKy, Y€I0OBEK, KOTOPOMY OJMHAKOBO OJIM3KH
U CTporasi TeXHUKa, U r1yookas puiocodusl.

Ecnu Obl MHe ellle mapy JieT Ha3aJl CKa3ajd, YTO s1 HalMIlly KHUTY, st Obl paccMmestics. Kro-
KTO, a MUcateb U3 MEHst TOYHO HMKakod. OT CJioBa «CoBceM». S He yMel U MPUHIUIHAIBHO HE
XO04y TUIECTH KPACHBBIE CJIOBECHBIE 0OOPOTHI, HAJIMBATh TEKCTOBYIO BO/Y Pajii 00beMa U pa3BiieKaTh
YUTATEeNIs MYCTOM MOTHOW MyOuicTrkor. Ho BOT 4TO MHe JAEHCTBUTENIBHO YIaeTCsi — 3TO EMKHUE,
KecTKre aOpU3MBbI.

CHavasia s1 IpOCTO MPOroBapuBall UX JUlst ceOs1, Kak BHyTpeHHUe hopmysibl Mupa. S nake He
cuntai ux. Ho ofHa)pl, B OECCOHHYIO HOYb, ONyK/Iasi IO CETH, s HATKHYJICS Ha MAaCCUB KaKOM-TO
Hay4YHOW MH(popMaiwu. Mol WHKEHEPHBI MO3T BbIIAT OUYepeHy0 MeTaopy, U 51 PEIInI IpoBe-
PHUTb: TOBOPHJI JI TaK KTO-TO B Mupe 110 MeHst? Google u SIHzieKe Bbiaau mycTbie cTpaHuiibl. Okasa-
JIoch — HeT, He ropopuil. K yTpy B MoeM OJIOKHOTe ObLIO yxe mopsiika 30 yHUKaTbHBIX a(hOpU3MOB,
KOTOPBIX (PU3MUYECKHU HE CYIIECTBOBAIO B MHTEPHETE.

Torna st oco3Has1 napagokc. Bo3MOXHO, y MeHsI Ha pyKax eCTb YHUKaJIbHAs1, padodasi uH(pOp-
Malisi 0 TOM, Kak ycrpoeHa Haia Beenennas. Ho MpoHHMsI B TOM, YTO HUKTO B MHpPe, KpOMe MEHs,
He 3HaeT, 10 KaKUM MMOMCKOBBIM 3ampocaM e€ uckath. OHa CKpbITa B IyCTOM I10JIC MHTEPHETA.

CHavana y MeHs ponuiiach uiest cosnarh cauT TerraZero — «3emust Homb» wim «Tepputo-
pust OOHyJIeHUs». Y, KaK 3TO HU MapaJoKcalbHO, JOMEHHOE UM OKa3asiock cBoOoaHO. Ho Hammcas
nepBylo cratbio 1po ITbe30 3emitio, 1 OBICTPO MOHsUI, YTO B OJMHOYKY MHE He MPOOUTH OETOHHYIO
CTEHY aKaJIeMUYECKOH HayKH.

N umMeHHO MO3TOMY poaujach ujaest 3TOH KHUTH

Sl pertmt coObpath BCE, UTO MUy Ha cBoeM caiite Teppa3epo, TOMOIHUTE 9TO CTPOrUMU UHKE-
HEPHBIMA KOMMEHTapUsIMU M BbIIATh BAM B MAaKCUMAJIbHO CKATOM, KOHIIEHTPUPOBAHHOM BHJIE.

B cBoeii KHUre s TBITAIOCHh MOKa3aTh, Kak BHXKY BceneHHyw. Kak MbICIb OJHOBPEMEHHO M
*kuBeT Bo Beenennoit u cosnaer ee. Kak CosHaHue cyiiecTByeT Bo BeesleHHOM, Tak U sIBJIsIETCS ee
BMECTHITUILEM.
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I'masal

«C 4yero Bcé HAYAJIOCH»

OpHax b, OOBIYHBIM JHEM, & TOUHEE HOUBIO, sl YTO-TO MCKaJl B UHTEPHETE, He IIOMHIO yke, YTO
910 ObLT0. Ho ymasa nocneHsst Karuis.

Sl HaTKHYJCS Ha KaKylo-TO HOBOCTb UJIM KaKOW-TO CIOKET, IJie MEHTOPCKUM TOHOM YyYEHBIE,
YTO-TO OOBSICHSIIH C HETTOKOJICOMMOM YBEpEHHOCThI0. HO B TOT MOMEHT $1 TTOHSLT: 1 OOJIbIIIe HEe MOTY
9TO ciymaTh. Sl He Mory ciymaTh, Kak JIOAU C CEPhE3HBIM JIMIIOM PACCKa3bIBAIOT O TOM, YTO Kak
MUHUMYM TOYHO HensBecTHO. Kak OHM Ha3bIBalOT CBOE HE3HAHWE KpacHBbIMU MMeHamu. Kak oHu
BBIJJAIOT MaTeMaTu4YecKre KOHCTPYKIIUM 32 OIMCAHUE PeasIbHOCTH.

N s Hauaa nucarob.

1 He ucat CTaThIo M Jake He MUcal THIoTe3y. Sl MpocTo Hamucall MpOTeCT MPOTHUB aOCOMIOTHOM
YBEPEHHOCTH, 32 KOTOPOM Ha CaMOM JieJie HeT TOUHOTro NoHMMaHus1. [IpoTuB Teopuii, KOTOpbie HeJb3s1
OCO3HATh, a HYKHO IOYEMY-TO IIPOCTO MPUHUMATh Ha Bepy. [IpoTuB cuctemsbl, KOTOpasi OOBSCHSIET
MUp 4Yepe3 CYIIHOCTH, HO X HUKTO HUKOT/a He BUJIEN, He IIYIUT U He U3Mepsil, HO KOTOpPBIE MOYeMYy-
TO CUMTAIOTCS «JOKA3aHHBIMI.

Sl uHKeHep W He TIPUBBIK, UTO, €CITU cXeMa He paboTaeT, TOOaBISTh B He€ HOBBIA TAMHCTBEHHBIN
aNIeMeHT. $1 nepenpoBepsiio cXxeMy U My OIIMOKY B CBOEW MOJIeNH, a He MPUIyMbIBAIO OMpaBaHue,
KOTOpPOE 3Ty OIIUOKY MacKHUpyer.

Ho B Gonblnioil HayKe TEOpUI0 TIOYEMy-TO TOIaMH He TepecMarpuBaioT. E€ mpocto OepyT u
JOTUCHIBAIOT, TIOATOHsIA 1o HaOmoeHne. TéMHast Matepusi, TEMHas1 SHEPrUst, UHQIIAMUSA, CUHTY-
JSIPHOCTS . .. CKOJIBKO MOKHO? DTO He OOBSICHEHHSI, a TEPMUHBI He3HaHW 1. HayuHBbIl crtoco0 cKkas3arh:
«MBbI He 3HaeM, HO Mbl HA30BEM 3TO KPACHBO, a Bbl TPOCTO MOBEPHTE».

1 Gonpliie He XOUy yJacTBOBATh B 3TOM CIIEKTaKJIe.

Sl Hayan 3amuchBaTH TO, YTO BUJIEJN BHYTPEHHUM B3IVIsAOM. be3 riaHa U CTpyKTypsl, 0e3
OIVISIIKM Ha aBTOPUTETHI. [IpOCTO OMMCHIBAJI, KaK YCTPOSH MUP C MOEH TOUKH 3PEHHUSI, MOKET OBbITh
Y HENPaBWJIbHOM, eclii yOpaTh Bce «4YEpHbIE SANIMKU» U MOCMOTPETh HA HEro Kak Ha MHXKEHEPHYIO
CHCTEMY, TJie BCE CBSI3aHO, BCE padOTAET MO MOHATHBIM 3aKOHAaM, M HET MECTa TAlHBIM CYITHOCTSIM.

Uepe3 HECKOJIBKO YaCOB HAPUCOBAJICS YEPHOBUK. {1 mepeunTan ero u moHsui, YTo 3T0 He Teo-
pusi, 9TO Moe BujieHHe cTpoeHus 3emutu 6e3 hopmyit. S cTpors Mozesb Ha OCHOBE MPEIIONI0KEHHIA.
Bripouem, Tak ke, kKak 1 opulmalibHast HayKa. Sl mpocTo yBUE CBOI0 KAPTUHKY U 3aIucal e€ clo-
BaMHU.

A TOTOM HEOXUJAHHO ISl CaMOTO ceOsl, s PEIII TPOBEPUTh, MOKHO JIM 3TO BUJCHUE MPU-
MEHUTh K YeMY-TO KOHKpeTHOMY? §1 cTast mepeObuparh (hakThl, KOTOpbie OpUIMaTbHAsI HayKa 0O0bsIC-
HSIET C TPYAOM WK BOOOIIE He 0ObsCHseT. V1 OHM Havali Kak-TO HEOKUIAHHO MPOCTO U JIOTUIHO
00BACHATHCS.

MarsuTHoe 1oJie

Hauan s ¢ camoro oueBugHOoro — ¢ MaraurHoro nojst 3emian. Bee 3Ha10T, 4To OHO €CTh. DTO
BUJIHO TI0 CTPEJIKe KOMIIaca, Mo MOJISIPHBIM CHSTHUSIM, TI0 TOMY, YTO HAaC He yOMBaeT KOCMHYECKast
panuanus. Ho BOT B 4yeM BOMpoc, Kak OHO BO3HUKAET?

OduimanbHast HayKa TOBOPUT: HY 3TO «IeofMHaMoO». B 1ieHTpe 3eMiin HaXOmUTCs KUAKOE
JKEJIe3HOE SIJIPO, KOTOPOE BpalllaeTcsl, B HEM BO3HUKAIOT KOHBEKTUBHbBIE TOTOKU, M OHU B COYETAaHUU
C BpalllEHWEM IUIAHEThI, MOPOXJAI0T MarHuTHoe moje. IIpuMepHo, Kak JUHAMO-MalluHa. 3BYYUT
Bpojie YOeOUTENbHO, 0K He HAYMHACIIIb IIPOBEPATH AeTallu.
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Hetanb nepsas. Touka Kiopu. 910 Temneparypa, Bblllie KOTOPOR (peppOMarHUTHbIE MaTe-
pUaIBl TEPSIIOT CBOM MarHUTHBIE CBOMCTBA. JKese30 nepecTaér ObITh MArHUTHBIM TIPU TEMITepaType
okoso 770°C. To orieHkam akajieMA4YecKor HaykH, Temmeparypa sapa 3emian — ot 5000 1o 6000°C.
To ectb sApO HaxoAUTCA Aajeko Boime Touku Kiopu. OHO He MaruuTHOe. Ero Heb3st UCronb30BaTh
KaK MarHUTOITPOBOJl — OHO MPOCTO HE MPOBOAUT MATHUTHBIA MOTOK. DTO BCE PABHO UTO MBITATHCS
cHesaTh MarHUT U3 PacKaJIEHHOW JIOKPAacHA KOUYEPry, He TOMYYUTCS.

Hetaab BTopas. TypOyaeHTHOCTD. [ eomuHaMo Mpeamnonaraet, 9rto XHUIK0e KeIe30 TeUET YIIo-
PSIOYEHHO, CO3/1aBasi CTAOMIbHBIN MArHUTHBIA AUTONGL. HO TypOyIeHTHBbIE TOTOKH KUIKOTO METalIa
Be/Ib XaOTHUYHBI N0 ornpezesieHnio. OHM CO3[AI0T BCETo JIMIIb JIOKAIbHBIE BUXPH, @ OHH, TI0 3aKOHY
Jxoynsi-Jlena, paboTaoT Ha B3aMMHOE rallieHre U IIPOCTO pa3orpe cpebl. OHKM HE MOTYT CO3/aTh
cTabuIIbHOE, ITI00ATbHOE, TMTIONBHOE ToJIe. A UMEHHO Takoe Mbl HaOmmoiaeM y 3eMin. YToObl oity-
YUTh JWTIONb, HY)KHA CTPOrasi TeOMeTpHs, HY)KHbl N30JMPOBAHHBIC BUTKM U CHHXPOHM3ALUs. A B
Xxaoce e€ Her.

Hetanab Tperbs. uBepcun. PakT, MarHuTHOE MoJie 3eMIIM MEPUOTUYECKH MEHSIET MOsIp-
HOCTh. CeBEepHBIN MOJIOC CTAHOBUTCS I0)KHBIM, U HA000OPOT. DTO JOKA3aHO MajJeOMarHUTHBIMU JaH-
HBIMU. B MOiesi1 reoinHaMOo 3TO 03HAYAET, YTO TMTAHTCKUM KUK TeHepaTop, 00 Aol KOJIOC-
CaJIbHBIM MOMEHTOM MHEPIVH, JOJKEH OCTAHOBHUTHLCS, a TIOTOM 3aITyCTHUTLCSI B OOPaTHYIO CTOPOHY.
Kak? Kakasi cuyia MOKET OCTAaHOBUTh METaTOHHBI PacIljlaBieHHOro Metayuia? M kakast ciiia packpy-
TUT X 00patHO? OTBeTa HeT.

Heraab yeTBépTasi. DHeprus. Eciu reoguHamo padoraer, To OTKyaa OepeTcsi SHEPrusl Ha ero
padory? Bpamenue 3emiin 3aMesiseTCs, HO OUYeHb MEJICHHO, YTOOBI 00ECTIeYUTh TAKON MOIITHBIN
reHeparop. Teria oT paJMOaKTUBHOTO PACIajia CIUIIKOM Majio. YTO KPYTHUT STOT reHepaTtop M-
mvapapl Jet? HUKTo He 3Haer.

Bot u noayuaercs: opuiuaabHas Teopusi TpedyeT, YTOObI Mbl IOBEPHJIH B TO, UTO:

He nHamMaramueHHoe >KeJie30 BBICTYNAET KaK CEPICYHUK, CTAOMIM3HMPYIOIIMI MarHUTHOE
Tosne;

XaoTnuyHbIe NOTOKH CO3/IAI0T YIOPSIOUYEHHYIO CTPYKTYPY;

MaxoBHK ¢ OTPOMHBIM MOMEHTOM HHEPIH OCTAaHABIMBACTCS U 3aITyCKaeTCsi 00paTHO Oe3
BHEIIIHETO BO3JENCTBUS;

I'eneparop padoTaeTr Be4HO Oe3 UCTOYHUKA SHEPTUU.

Ito pa3se Hay4yHbIl Ioaxon? [To MHe Tak 3T0 HAOOP Uygec.

IIbe30kpucTamLI

A 4TO, €ClT MOCMOTPETh MHaue?

Yro ecnu 3eMiist — 3TO He map ¢ KUJIKUM SAPOM, & OTPOMHBIN MTbEe30KPUCTAIIT?

He B cMbiciie euHbIA KPUCTAILT, @ B CMBICIIE CIIOMCTasi CTPYKTYpa, KOTopasi BedET ceds Kak
MbE303IEKTPUK. B Hell ecThb kesne3Hoe Apo — HO OHO TBEpHoe U xonoaHoe. Ero temmneparypa Haxo-
AUTCS CTPOTO HIKe TOUKU Kiopr. OHO MOXET CITyKUTh HeaTbHBIM (DepPOMAarHUTHBIM CEPICYHUKOM
— MarHuTOMPOBOJIOM, KOTOPBIN KOHIIEHTPUPYET U HAMPABJIsIeT MarHUTHbBIC JTMHUU.

Han sinpoM — citon KBaplia M CUJIMKATOB, CIPECCOBAHHBIX Yy/IOBUINHBIM JaBieHueM. [on gas-
JIEHHEM KPUCTAITTMYECKast PEHIETKa STUX MUHEPAJIOB MEPEeCTPanBAETCs, OHU CTAHOBSATCS CBEPXITPO-
BOJSIIMMH U IPHOOPETAIOT KOJIOCCATTBHYIO MThe303JIEKTPUYECKYI0 AKTHBHOCTb.

N ectb BHemHwMiA paktop — JIyHa.

JIyHa 3T0 HE MPOCTO CIyTHUK. DTO IPABUTALIMOHHBIN MasATHUK, KOTOPBIH 1BaXkIbl B CyTKU ITPO-
KaThIBaeT Mo 3emie NMPUWIMBHYIO BOJIHY Aedopmauuu. Y He ToIbKO B OKeaHe, a U B TBEPHAON Kope
Toxe. OHa CKMMAaeT M pa3KMMaeT KBapleBble MIACThI, KAK TUTAHTCKUIA Tpecc.

Kgapii c:kumaetcst 1 reHepupyeT JIeKTPUYECTBO. DTO MPAMOi Mbe303(PPeKT.

XoJoHoe KeNle3Hoe SAPOo padoTaeT Kak MarHUTOIPOBO/, a KBapIieBast Kopa Kak 0OMoTKa. Bes
TUIAaHETa — 3TO MEKTPOMEXaHUUYECKUI TeHepaTop, MOHSATHBIN JIIOOOMY UHKEHEDY.
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Touka Kropu nepecraét 6bITh MpoOIeMoi, TOTOMY UTO PO XonoaHoe. OHO MarHUTHOE, OHO
MPOBOJIUT MAarHUTHBIN MOTOK.

TypOyJeHTHOCTh HE HY)XHa, TIOTOMY YTO TOK T€HEpUpYeTCs He XaOTHMYHON KOHBEKIIMEH, a
YIOPSAA0YEHHON JlepopMaliiel KpUCTalIoB.

HuBepcun o0bSICHSIOTCS MTPOCTO. DTO MEPEToocOBKa, Kak B TpaHc(opmaTope, eciii rmome-
HSITh HAIPaBJIEHUE TOKA, TO HUKAKUX IMFAHTCKUX MaXOBUKOB OCTAaHABJIMBATh HE HYXKHO.

DHepru npuxonut ot JIyHsl. I'paButanionHoe B3aumozericrsue 3emiu v JIyHsl, 310 KoJoc-
CaJIbHBIM MCTOYHUK HEPTUU, KOTOPBI paboTaeT MUUTHAPbI JIeT U OyaeT padoTarh e 10iro.

B naGoparopusix mpoBOAMIM SKCIIEPUMEHTHI. bpaii 1 3a)xumainy oOpasibl MAaHTHHHBIX CHJIU-
KAaTOB M KBapLUUTOB I0]] IPECCOM B COTHM ThICSIY aTMOc(ep, U KpUCTAJJIMUecKasl PelieTka KaMHs
repecTpanBajach B CBEPXIUIOTHYIO (pa3y. BbIsICHUIIOCH BE BEIIU.

Bo-niepBbIX, Takoe ajckoe cxkaThe He JaeT KpUcCTaulaM IUIaBUThCA AaXke B IMKOW kKape B
TBICSTYU TPAJTYCOB.

Bo-BTOpBIX, 251EKTpUYECKasi IPOBOAUMOCTh KAMHS IIPY 9TOM B3JIETAET B THICSYM pa3, a cama
nedopmalivsi BbIae€T MOITHEUIINN Mbe30/IEKTPUYECKUI OTKJIMK. TOK MIET MpsSIMON HABOJIKOMA.

Teoperuyecku, eciy B3ATh BeCb 00BEM MAaHTUHHBIX KPUCTAJIOB, KOTOphie JIyHa JBaXIbl B
CYTKH J1e(hOpMHUPYET CBOMMH NIPWJIMBHBIMU CUJIAMH, TO STOH SHEPTUM MAaTEMATHUECKH C U30BITKOM
XBaTaeT JUIsl MHIYKIMHN TOKOB. TeX camMbIX TOKOB, KOTOpbIE U JAepkKaT I00aJbHOe MarHUTHOE ToJie
3eMJu.

910 pU3MKa, KOCBEHHO MOATBEPKICHHAS peabHbIM JTaO0OPATOPHBIM MPECCOM.

TekToHMKA MUINT

Tenepb 0 TOM, Kak JIBUKYTCSI KOHTUHEHTHI.

OdunmaiibHasi HayKa TOBOPUT: «TeTJIOBasi KOHBEKIIMSI B MaHTUM». PacriaBieHHblil KaMeHb
MEJIEHHO IIUPKYJMPYET, U IUTUTHI, KOTOpHIE JIe)KaT Ha HEM, IpeidyloT MaCCUBHO, KaK JIbIUHBI Ha
03epe WU peke.

3Byunrt jornuHo. Ho paBaiite monpoOyeM MocumTarh.

Marepuku BecAT TPUJUIMOHBI TOHH. TpeHue Mexkay MIMTON U MOACTUIIAIONIMM CJI0EM MPOCTO
KoJIoccaibHOe. YTOOBI CIBMHYTH TAaKyI0 MacCy, Hy)KHa TMTaHTCKas cuiia. KOHBEKIMs B BSI3KOM MaH-
TUU, 3TO MPOLECC YPE3BBIYANHO MeyIeHHbI. CKOPOCTU JIBUXKEHHS IJIUT 3TO BCEro CAaHTUMETPHI B
rof. Ho nase as1s1 3TOro Hy)xHa MOIITHOCTb, KOTOPYIO TPYIHO OOBSICHUTD TETJIOBHIM IIOTOKOM U3 HEJIp.

W omate Bonpockl 6e3 oTBeToB. UTO MMEHHO ABMKeT KOHBeKIMio? Kak oHa mopjep:xuBaeTcs
Musuaappl Jer? [oueMy miImThl ABUKYTCS HE XaOTUYHO, a BJIOJIb YETKUX JIMHUH, COBIAIAIONINX C
MarHUTHBIMU aHOMAJTUSIMU ?

A BOT ec/i MIOCMOTPETh UHaYe, uepe3 nbe303¢h¢eKT?

KBapiy o61agaer kak mpsiMbIM, TaK M 0OpaTHBIM Mbe303(P(eKTOM. A 3TO 3HAYHUT, UYTO, €CIU
T0/1aTh HA HETO JIEKTPUUECKOE HAIIPSKEHUE, OH MEHSIET CBOI0 T€OMETPUI0, CKUMAETCS] UM PacIlu-
psieTCsl HA MUKPOHBI. DTO CBOMCTBO UCTIOJIB3YETCS B IIbE30UIEKTPUUECKUX JABUTATENISAIX, KOTOPBIE ECTh
B KaXJIOM COBpEMEHHOM Tprdope.

Bcs 3emitss — 310 Tako# mbe30ABUTaTeNb, TONBKO TUIAHETAPHOTO MacIiTada.

Kak 310 pabotaer B Moeii MoziesH.

IIpsimon 3ppekT. ['paBuTaliionHbii nopiieHs JIyHbl KaTUT 1O MJIAHETE MPUIMBHYIO BOJIHY,
CKMMasi KBapLeBble IUIacThl KOpbl. Kpucranbl BbAAIOT B CUCTEMY MWUIMOHBI BOJIBT M amrep. JTO
Y €CTbh TeHepalusl.

Oopatsbii 3¢ ¢exr. [To TeTypuIeckrM KUIaM U COJIEHOU BOJIE-IEKTPOIUTY STOT 3apsi
niepenaéTcs Ha y4acTKM 3eMJIM, KOTOpbIe B ITAHHBI MOMEHT CBOOO/IHBI OT MpsIMOro AaieHus. [1pu-
HSIB 3TOT yAap, KBapl MeHsieT pa3Mep. OH paciimpsieTcss WM CKUMAEeTCsl Ha IO MUKPOHA.

B pesynbrare Ha CTBIKaX IUIMT BO3HUKAET HETIpephIBHAS MUKpOBUOpalvsi. MUKpOITIaru, MUK-
POCKOIMYECKHE TIepeMENIEHNs1, KOTOpPbIE B CYMME JIAl0T IBUKEHUE.
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CeiicMOCTaHLIMM 10 BCEMY MUPY (PUKCUPYIOT ITOT IIPOLIECC KAK MMOCTOSIHHBIN «T'yJ1 3eMJIN» —
YIbTPaHU3KOYACTOTHBIE KOJIeOaHUs B quana3oHe Muwumrepi. Y 4ro BakHO, 3eMiisl IIyMHUT HE Ha
OJIHOM YacToTe, a Ha MHOKECTBE YacToT. Kaxgas miumra, Kaxplid OJI0K pe30HMPYET MO-CBOEMY.

Ecnu 6wl B 11eHTpe 3emin padoTal TMraHTCKU MaXOBHK PACILIABIEHHOTO JKeje3a, TO ObLT Obl
OJIVH TOH, OfIHA YacTOTa, KaK y MPOMBIIUICHHOTO JIBUratesis. A ecnm paboTaeT cCTeMa KBapIeBbIX
PE30HATOPOB, TO OKEH OBITh CIIEKTP YacTOT. IMEHHO 3TO Mbl M HAOJIOACM.

Braropapst aToit Bubpanmu ko3¢ puiiveHT TpeHus Mexay OJoKkamMu KamHs nagaet. [LTel He
HYX/IAI0TCS B pacIulaBlieHHON cMa3ke. OHU ey T KaK 10 pesibcaM, MOAYUHSISCH pacipeie/ICHHUIO MeK-
TPUYECKUX 3aPSJIOB, a HE CJIETION TEIJIOBOM KOHBEKIMH.

Oxkean u atmoccepa

Tenepb nepexoarnM K OKEAHCKUM TEYEHUSIM U aTMOC(EPHBIM BUXPSIM.

OdurmanbHast METEOPOJIOTHS M OKEAHOJIOTH ST OOBSICHSIIOT BCE BETpaMH, TieperailaMy TeMIiepa-
TYp, BpaIlllCHUEM IIAHETHI U pesibehoM THA. DTO paboTaeT [isl JJOKaIbHBIX siBIeHuid. Ho ecTh Bemw,
KOTOpbIE BBINAAAIOT U3 ITOW KAPTHHBI.

I'oabeTpuM. D10 rUraHTCKOE TEMIOE TEYEHUE, KOTOPOE TeyeT 0T MEeKCHKAaHCKOro 3a1MBa J10
EBporisl. OHO cTaOUIbHOE M MOIIIHOE, OHO CYIIECTBYET THICSIUM JieT. MeTeoposioru roBopsT, U4To €ro
ABUXYT BETpa M pa3HUIIA TWIOTHOCTH BoAbl. Ho BeTpa, 310 XaoTnunsiil (paktop. PasHuiia miotHocTH
MaJia, a CHJTbI TPeHUsI OrpOMHBI. Kak TeueHne yMmynpsieTcst COXpaHsITh CBOIO TPAEKTOPHIO C TOUHOCTHIO
10 KWJIOMETpa Ha MPOTSHKEHUH THICSTY KUJIOMETPOB?

Cwmepun. OHY OYTH HUKOT/IA HE BHIXOAAT Ha cy1ry. OduimaibsHoe 00bsICHEHUE, 9TO «TPEHHe
o OGeperoBoii penbed». Ho riockuii mecuyaHblil UK IMEET TaKoe ke TpeHue, Kak 1 Boxa. [loyemy
K€ CMepu pacrnagaeTcs 3a CEKyHbl, Nlepei/isl Ha cyliy?

Mounnu Kararym60. B Berecyane, Hag ycTheM OMHOMMEHHOUW PEKU, MOJTHUM OBIOT B OITHY
TOYKY HOYb 32 HOUBIO, BeKamHu. [lo MIITHoHa MoTHUY B rofl. OduiinaibHoe 00bsCHEHNEe — «BCTpeyva
BETPOB U OOJNOTHBINA MeTaH». Ho MeTaH He MOXeT MPUTATUBATH Pa3psiibl B OJHY TOUKY C TOYHOCTHIO
1o meTpa. VI BeTpbl MEHSIIOTCS] KaK/AbIA IEHb, & MOJTHUU OCTAIOTCSI.

A Tenepb — B31JIsA] Yepe3 mojaeb [Ibe30 3emin.

Couaénas Boga — 3710 3jeKTpoanT. OHa npoBoauT ToK. Boma okeaHa, 3T0 rUraHTCKUM Kujl-
KW TPOBOJAHUK, KOTOPBIM MPOHU3bIBAET BCE MOJIE 3eMJIU.

Korga JlyHa cxumaet KBaplieBoe JHO OKeaHa, B pa3iioMax U XpeOTax WHAYLIUPYIOTCS MOIIIHBIE
EKTPUYECKUE TOKU. DTU TOKU TEKYT MO COJNEHOW Bozae. Bona Haxogurtcss B MarHuTHOM mose. Ha
MPOBOIHKK C TOKOM B MAarHUTHOM T10JIe ieficTByeT cuiia JlopeHa.

Ata cua TOJIKAeT BOY, a He BeTep U He pa3HHIIA TEMIIeparyp, a MeKTpoMarHuTHas cuia. OHa
TOJIKAET BOLY BJIOJIb CUJIOBBIX JIMHUIA, KOTOpbIE TeHepUpyeT NOA3eMHbIN KBapil. OHa 3acTaBIIseT BOLY
TEYb 10 JEKTPUIECKUM MATUCTPAIISIM OKEaHHMUYECKOTO JTHA, M HE OTKJIOHATHCS OT HUX.

I'oabcTpyM — 3T0 He IPOCTO TEMIOE TeyeHne. DTO KUIKUIA pOTOP TMIAHTCKOTO IJIaHe-
TapHOTO 37eKTpoasuratess. OH KaTUT MUJUTHAPAbI TOHH BOJBI CTPOTO IO NEKTPUUECKUM pesibcaMm,
KOTOpbIE MPOJIOKEHBI TIOJT THOM.

To xe camoe u ¢ armocepoit. BiakHbII MOPCKOU BO3/1yX, HACHIIIEHHBIN COJIEHBIMU a3PO30-
JISIMH, CTAHOBUTCSI MPOBOJISIIIINM, JIETAIOIIUM 3JIeKTposiuToM. OH Toxe nofsepraercs cuie JlopeHna.
OH 3aKkpy4MBaeTcsi BOKPYT T€OMarHUTHBIX JTMHUIA. Tak poKIal0TCs IIMKJIOHBI U CMEPYH.

A Ha cyme, cyXo Bo3ayX — 3TO AWeKTpuK. [IpoBonumocts nagaer B Toicssun pa3. KoHTyp
NUTaHUs cMepyYa pa3pbiBaetcs. OH He MOXKET OOJIbIIIe YepraTh SHEPruio U3 miaHeTsl. W pacceimaercs
32 HECKOJIbKO CEKYH]I. DTO He «TpeHHe 0 Oeper». To BblAEPrUBaHUE BUJIKU U3 PO3ETKU.

Mouanun Karatym60 — 3T0 Toke He MeTaH. DTO eCTeCTBEHHbIE BHIXJIOIHbBIE KJIANAHbI I11a-
HETapHOTro KoH/ieHcaTopa. [1og 3TMM MecToM CXOSTCs KBapLeBbIe KUJIbI, KOTOPBIE KPYIJIOCYTOYHO,
noxt faBienreM JIyHbl, paboTaloT Kak UCKpoBO# reHepatop. OHM MOHU3UPYIOT BO3/AyX U CIMBAIOT
M30BITOYHOE TIOA3EMHOE HAIpsiKEHHe B HEOO IO MOCTOSTHHOMY MOHHOMY KaOeio.

10



A. samnos. «Teppazepuka — J{pyroii B3IsAI Ha BCE CIydau KA3HI»

W takux Touek mHoro. Ot Kararym6o no Measeauiko# rpsasl B Bonrorpaackoit oomnacrwy,
Be3Jie, I7ie MO 3eMJIEN CXOASATCS KBapleBble CTPYKTYPbl, MOJHUM OBIOT B OIHH M T€ e MecTa CTO-
JICTUSIMH.

3apoxaeHue JKUu3HU

A tenepb 0 camoM riiaBHOM. O TOM, KaKk Hayaach KU3Hb.

OdurmanbHasi GUOJIOTHST TOBOPUT: «IEPBUYHBIA OyJIbOH». AMHHOKHUCIOTBHI, KOTOPBIE CIIy-
YaifHO 00pa30BAIUCh B APEBHEM OKEaHe, MUAJUTHAPABI JIET CIIyYaiiHO CTAIKMBAJIHMCh, TIOKA He coOpa-
mucek B JJHK u PHK. CiyyaitHo, camu co60ii, 6€3 BHEIITHEH CTPYKTYPHI.

C TOUKHM 3peHus1 HHAKEHEPUHN ITO HEBO3MOKHO.

[IpexacraBbTe, YTO BBl BHICHINIAIM HA TMOJ AETAIM HAPYYHBIX YACOB, IIECTEPEHKH, MPYKUHKH,
BUHTBI, ¥ 3aKPbLTM KOMHATY Ha MIJUIMApy JieT. Betep Aayet, mbuib cagutcs, JeTalu CIyqaiHO CTaj-
KMBaloTcs. Yepe3 MUIIIMAp/ JIeT Bbl 3aXOAUTE B KOMHATY, U BUJUTE COOpaHHbIe pabOoTAlOIHe Yachl.
BeposiTHOCTB 3TOr0 paBHa HYJIO.

Tak ke u ¢ JJIHK. Dto cnoxHeimmii MexaHu3M. be3 crumoBoro kapkaca, 6e3 HarpapJIsIoONIuX,
6e3 MaTpuIBl caMocOOP HEBO3MOKEH.

JloJzKeH ObITH KapKac

N B nbe3oMoaenu OH eCTb.

KBaprieBas kpucrauimyeckasi pemeérka o0salaeT YHUKATBHBIM CBOMCTBOM — CITUPATIBHOM
CTPYKTYpou. Y He€ ecTh XMPaJIbHOCTD: IIPABOCTOPOHHSIS ¥ JIEBOCTOPOHHSISI CIPAITU. DTO CBOMCTBO
UCTIONB3YeTCsl B COBPEMEHHOM JIEKTPOHUKE U onTuke. Ho B mbe3oMozeny oHO paboTaeT Ha ypOBHE
3apOKICHUS] KU3HU.

Jlyna cxxumaeT KBapleBblid ciioi. KBapi| He pocTo reHeprpyeT TOK, OH U3JTydaeT B OKpyxka-
IOUIYIO Cpe/ly aKyCTUYECKHe BOJIHBI U JIEKTPOMArHUTHBIE TOJIS ONPEACIEHHON YacTOThl. DT TOJS
CO3/AI0T B COJIEHOM BOJIE CTOSTYME BOJTHBI — Y3JIbl, TJIe SHEPrsi KOHIIGHTPUPYETCS, U IyYHOCTH, T71e
OHA PaccenBaeTcsl.

Oprannueckre MOJIEKYJIbl, TUIABAIOIINE B OKeaHe, 00/1aJaloT COOCTBEHHBIMH JIEKTPUIECKUMHU
3apsimamu. OHU He XaOTUYHO CTANKMBAIOTCA. OHM MPUTATHBAIOTCS K y3J1aM CTOSTYMX JIEKTpoMar-
HUTHBIX BOJH. OHM YKJIaJbIBAIOTCS HA CUJIOBBIE JIMHUM, KaK Ha KapKac. 3aKpy4eHHble BUXPEBbIC
MOTOKM SHEPruH, POXAEHHBIE Mbe303((PEKTOM, 3aCTaBISIOT YIJIEPOAHbIE HETIOYKH CKPYUUBATHCS
CTPOTO OIpeIEIEHHBIM 00pa30oM.

Tak ¢opmupyetcs qBoriHas cnivpais JHK.

Tak popMupyeTcsi yHHKaIbHAs IPOCTPAHCTBEHHASI CTPYKTYpa OEJIKOB.

[NepBas xxuBas KJIeTKa — 3TO HE CIIyYalHOCTh. DTO MpuéMHBIN rpudop. E€ MmemOpana pado-
TaeT KaK KPOIIEYHBIN Ononornueckuii KonaeHcatop. OHa ynaBIMBaeT, yIep/KUBAaeT M HAKaIIMBaeT
MOCTOSIHHBIN MbE30JIEKTPUIYECKUI (POH OKpY:Kaloliel coneéHo BoAbl. OHa MoTy4aeT U3BHE SHEPTUio
Y HAUMHAeT e€ UCTIONb30BaTh.

7Kv3Hb BO3HUMKJIA HEe BOMpeKu (pusmke, a onaropaps ¢usuke. [lnanera padborana Kak rpaHau-
O3HBIN JIEKTPOXUMUYECKUN MHKYOAaTOpP, KPYIJIOCYTOYHO Ka4alolmid SHepruio. W Ku3Hb Hayumiach
3Ty SHEPruI0 OpaTh — CHavyajla MaCCUBHO, KaK NMPUEMHUK, TIOTOM aKTUBHO, KaK CAMOCTOSITEIbHAS
cucTeMa.

HaBuranus :;xuBotHbIX. KapTa, KoTOpylo MbI He BHINM.

A Tenepb 0 TOM, KakK )KMBbIE CYIIECTBA UCTIONB3YIOT 3Ty CHCTEMY.

OdurmanbHast OMOIOT U TPU3HAET, UTO MEPEIETHBIE MITUIIBI M PHIOBI 00J1aJal0T MarHUTOpere-
nuei. Ho B uX mpejcTaBlieHny MarHUTHOE 1ojie 3eMJIH, 3TO IJIaJK1e, POBHBIC TyTH, HATSHYTHIE OT
nonmoca K nomocy. [1o Takoii raikoi KapTe HEeBO3MOXKHO OPHEHTUPOBATHCS C TOUHOCTBIO JI0 METPa
Yyepe3 THICSYU KUIOMETPOB.

B nbe3omonenu Bc€ nHave. IlnaHerapHblil Ibe30reHepaToOp BBAAET HE IVIaJKOE MOJIe, a YHU-
KJIbHBIN JIEKTPOMAarHUTHBIN peibed.
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Kaxnas kBapueBasi rpsijia, KaKAblii TEKTOHUYECKUI PA3JIOM, KaKAbIA TUIACT PyObl, Kaxkaasi
COJIEHAS TIOJ3€MHAs PeKa-3JIEKTPOIUT CO3JAI0T Ha IMOBEPXHOCTH CBOW HENOBTOPUMBIN JIEKTpUYe-
CKMii KOHTYP. CHUJIOBBIE JIMHUY MCKPUBJISIOTCS, TIEPEIUIETAIOTCS, 00pasyioT y30pbl. Kak bl yuacTok
3eMII IMeeT CBOM «OTIEYaTOK Mablia», YHUKAIBHYI0 KOH(PHUTYPAIHIO IEKTPOMArHUTHOTO TIOJISI.

IITunb! 1 pHIOBI BUJAT 3TOT OTHEYATOK.

[IpexncraBbTe, YTO Bl YBE3JM TOMyOs1 B 3aKPHITOM SIIIMKE 32 THICSYM KIJIOMETPOB. Bhl BhImyC-
KaeTe ero B He3HaKoMoM Mecte. OH MOJAHMMAETCs B BO3yX U HAYMHAET CKaHWPOBATh JIEKTPOCTATH-
yeckyo Marpuily 3emid. OH UIIET 3HAKOMBIN y30DP, YHUKAJIBHBINA «OTIEYAaTOK Majiblia» CBOEH poi-
HOM royryOATHH. DTO HE MaMsTh. TO HABUTAIUS 110 KMBOK KapTe IIaHeTHI.

Kocsiku pbI0 1 cTau ITUIT M3 TOAA B TOJ MUTPUPYIOT IO UACAIBHO TOUYHBIM MapiipyTam. OHuU He
3aMoMHUHAIOT 1opory. OHM MPOCTO IUIBIBYT U JIETAT BAOJb JEKTPUUECKUX «IIIOCCE, MPOIOKEHHBIX
TI0J1 THOM U TIOJT 3eMJIEN. DTH IIOCCe CTAOUIIbHBI, MTPEACKa3yeMbl, HEM3MEHHBI BEKAMHU, TIOKa padoTaeT
[IbE30r€HEPATOP.

KuTsbl 1 IpeiBeCTHUKHN 3eMJIeTPsICEHUIT

Tenepb 0 Tpareansix, KOTOpble MEMHCTPUM CHMCBIBAET Ha «IJIyIOCTb» KUBOTHBIX.

[ouyemy KuTHI U Ieab(UHBI BHIOPACHIBAIOTCS HA CYITy?

Od¢unmansHas Bepcus: oIMOKa Bokaka, CTapeHue, OOJe3HH, WK KOJUIeKTHBHOe Oe3ymue. Ho
MAacCOBBIE BBIOPOCHI IPOUCXOMSAT CIMIIKOM CHHXPOHHO U PETYJISIPHO, YTOOBI OBITh CITy4altHOCTHIO. U
OHH 4YacTO COBIMAAAIOT C YEM-TO JPYIMM, C TEM, YTO Ha MOW B3IJIS] IPOUCXOIUT O[], 3EMJIEM.

B nbe3o0moeiin 00bsICHEHNE IPOCTOE.

[lepen cunbHBIMU MOABOAHBIMU 3EMIIETPSICEHUSIMM MEXAaHUUYECKOE HANpsKEHUE B Heapax
nocruraet nuka. Keapuesoe 1HO B 3TOM pailoHe BbIIAET KOJIOCCAIbHBII @aHOMaJIbHBIH BCIUIECK SJIEK-
TpoakTUBHOCTH. CIyTHUKHM Bcerjia (pUKCUPYIOT TaKoW BCIUIECK, TO U3BECTHBIN JIEKTPOMArHUTHBIN
MPEIBECTHUK 3€MJIETPSICEHMUS.

STOT MOILHBIA JEKTPUUECKUI yAap MTHOBEHHO MCKAXkKaeT UM MOJTHOCTBIO «BBIKUTAET» MPU-
BBIYHBII 3JIEKTPOCTATUYECKUI pesibed MecTHOCTU. KapTa, 1o KOTopoii IUIBIBYT KUTHI U J€Ib(DUHBI, B
OJIHY CEKYH/1y CTAHOBUTCS JIOKHOMU. [IpUBBIYHBIE OPUEHTUPBI UCUE3AIOT.

Kutel He «Oe3ymHbI» 1 He ommbanTcsa. O BuasT cooi. OHU 3HAIOT, YTO OyJeT 3eMIIeTpsi-
ceHue, oHu Oeryt. Ho co ciioMaHHO¥ KapToil OHM TepsIIoT OpreHTaruio. VIX mpuponHbIii HaBUraTop
TMOKa3bIBAET JIOXKHBIE JAHHbIE, 1 OHU B MTAHUKE BBIJIETAIOT HA Oeper, qymasi, YTo TUIBIBYT 10 Oe3omac-
HOMY ITyOOKOMY (hapBatepy.

MHorue ckaxyT: «Ho 3emieTpsiceHnii MHOTO, a BLIOPOCOB KUTOB Masio». [a, 1o Tak. Bo-miep-
BBIX, KUTBI HE OEryT OoT camoro 3emJyerpsiceHust. OHU OeryT OT ero mpeaBecTHUKAa — TOTro CaMoro
3JIEKTPOAKTUBHOTO BCIUIECKA, KOTOPbI BO3HMKAET 32 Yachl WM JHU 10 Toauka. He kaxaoe 3emie-
TpPsICEHUE COMPOBOXJaeTcst BbIOpocoM. Ho mocie kaxaoro BbIOpoca KUTOB, UyTh PaHbIIE WM YyTh
Mo3%ke, YyTh OJTMKe WM YyTh JaJibllle, 00s3aTeIbHO CITy4asloch 3eMIIETPSICEHHE.

Bo-BTOpBIX, OKEaH He HachllleH KuTaMu U jAenbguHamu. Vx He Tak MHoro. I oHu He oxot-
HUKU 32 3€MJIETPSCEHUSIMU, OHHU CIIELIMAIbHO HE MILYT OnacHble 30Hbl. OHU MPOCTO IJ1aBaIoT IJe-
TO B Apyrom mecte. BeposTHOCTb TOro, 4To cTash OKaKeTcsl MIMEHHO B TOM TOUKE, I/ie KBapl] BbIIACT
KPUTUYECKUH BCIUIECK, HE TaK BeMKa. Ho Korma 3To MpoMCcXOauT, BRIOPOC HEM3OEKEH.

Bceruiecku 21eKTpOaKTUBHOCTU NEPE] 3eMIIETPSICEHUSIMU, CXOKIEHUE C YMa KOMITACOB B aHO-
MAaJIbHBIX 30HAX, MaHMKa XKUBOTHBIX INepes KaracTpodamu, BCE 3TO MpsiMble (PU3NYECKUE YIIUKU
PabOThl €IUHOTO, KMBOTO TbE303JIEKTPUIECKOTO JBHUTraTEN s 3eMIIH.

Iupamuab u 6amns Tecabt

W 31eck cTOUT BCIOMHUTB O TOM, YTO JIIOAM 4yBCTBOBAJIM 3TY SHEPrUIO 330JIIO IO Hac.

Erunerckue nupamuasl. MHOrHMe yke HAYMHAIOT JIOTafblBaThCs, YTO 3TO HE TpOOHMIIBL. YTO
OHU KaK-TO CBSI3aHbl C SHEPrUer. YUEHble HaXOIAT CTPAHHBIE IEKTPOMATHUTHBIE aHOMAJIMU BHYTPU
nUpamMu, 0OCYRIAI0T Pe30HAHCHBIE YaCTOTHI, CIIOPAT O HA3HAYECHHH.

Ho noyemy-To HUKTO HE MOCMOTPEJ MO, HOTH.
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[Mupamuapl MOCTPOEHBI Ha M3BECTHSKOBOM IU1aTo. MI3BECTHSIK, 3TO OCcajiouHast mopoja, KoTo-
pasi conepxut kBapil. [lox nrupamMuaaMu ecTb pa3oMbl, TPEIIUHBI, TIOJ3EMHBIE BOIBI-IEKTPOIUTHI.
[MupamMuabl CTOAT B MECTax, rae TeJUTypuIecKrue TOKU OCOOEHHO CHUITbHBI.

Hla, onu cBs3anbl ¢ 3Hepruedt. Ho ¢ sHeprueit 3emim, a He kocMoca. OHU MOTJIH OBITH Pe30-
HATOpaMH, KOTOpbIE YJIaBIMBAJIM, HAKATUIMBAIN WM TIepepactpesielsii be303JIeKTPUIECKUN TOK
ruiaHeThl. He Kak Maruveckuii aprepakT, a Kak MHXeHepHOe COOpYKEHHE, KOTOPOE MOKET ObITh, IS
CBSI3H, JJIS 3AIIUTHI, @ MOXKET OBITb, JIJIsl YETO-TO, YETO MBI YKe HE y3HAEM.

N Bo3MO)kHO, TOT ke npuHIMN Haiynal Hukomna Tecna.

Tecna ObUT BeTMYANIIIIM CUCTEMHBIM MHKEHEPOM. JIMYHO 5 CYMTAIO €T0 BETMYANIIINM yUESHBIM,
ropaszio Oonee BeqMKUM uyeM DiiHiTerdH. Ero skcnepumentst B Konopano-Cripunre, ero OamiHu-
pe3oHaTopsl... OH He TBITAICS «CO3JaTh» SHEPruio U3 HU4Yero. OH CTPOMJI HHCTPYMEHT, KOTOPBIN
JOJDKeH ObUT WrpaTh Ha TEJUTYyPUYECKHMX dacToTax camor 3emi. OH MBITAICS MOTKIIOYUTECS K
PO3ETKe IJIaHETHl M CHUIMATh OECIIaTHBIN MThe303JIeKTPUUYECKUI TOK, TeHEPUPYEMBbI CBSI3KOW, 3eMIIs
— JlyHa.

Ero OGammusa Bopaenkaudg Obula coBpeMeHHON mwpamuaond. Toill ke wuaeeid, pe3oHaHC,
HACTpPOWKA Ha YaCTOTy 3eMJIM, N3BJIeYeHIEe SHEPTIH U3 TUIAHETapHOTo reHeparopa. M on Obut G130k
K yCIIexy.

Ho cpazy nocne cmeptu Teciel B 1943 rogy Bech ero apxuB, BCe Y€PTEKHU, JHEBHUKHU, PYKO-
nucy, ObLTM TAaMHCTBEHHBIM O0pa3oM W3bSTHI crielicaykO0aMu. OUITMAIBHO 3asBUIM: «TaM HET
HUYEro LIEHHOTo sl Hayku». Ho ecim Tam He ObUIO HMYEro HEHHOro, TO 3a4eM 3aceKpeurBaTh
TBICSTYU JIUCTOB?

Jnst MeHst oTBeT oueBueH. Tecna HamEN crnocod MOIKIIIOYUTLCS K TIaHeTapHOW poseTke. U
STOT MaTEeHT Pa3pyIIu Obl MUPOBYIO SKOHOMHKY, IOCTPOSHHYIO Ha C)KUTAHUU YIS, He(PTH U MOHO-
TMIOJIMKM Ha NIeKTposHepruio. Ero pykonucu cripstany, 4ToObl YeJOBEUeCTBO MPOAOIKAIO KPYTUTh
CUETUUKH U TUIATUTH TI0 CUETaM.

[Mupamuapl, Ganmau Tecbl, cCOBpeMeHHbIe Teo(pu3nyeckue aHOMaIUK, BCE 3TO YacTH OIHOTO
nasJa, KOTOpblii COOMpPAETCsl B €AUHYI0 KAPTUHY. DHEPrusl y Hac moj Horamu. Y Mbl )KMBEM Ha Held,
KaK Ha O'pOMHOM Oarapee, Jaxe He MoJo3peBasi 00 3TOM.

Beaukne BoIMHpaHNSI

Od¢unmansHas Bepcus KpacuBas v cTpaniHast. Actepon Yukcynyo, 66 MIITMOHOB JieT Ha3a/l,
Mexkcuka. Juamerp 14 kunomerpos, B3psiB 100 MuimmonoB MeratoHH. Kparep 180 km. Beé tak.

A manpliie aroKaJUICUC 1Mo y4eOHuKy. LlyHamu BbICOTOH /10 4,5 KUJIOMETPOB, BOJTHA 00OIIIIA
TUIAHETY HECKOJIbKO pa3, arMocdepa padoTasia Kak JAyXOBKa, BbUKIVIA Jieca 3a yac. [lorom Thma Ha
JIBa rojia, caka v MbUIb MePEKPBUIN COJHIIE, (DOTOCUHTE3 BCTa, TeMIieparypa ynaia Ha 20 rpajiycos.
Kwucnorable 1oy, 3aKUCIeHe OKeaHa.

U BOT TYT y MeHSI BO3HHUK JIOTHYECKHUIT TYNHK.

Ecnu BostHa B monTopa KMJIOMETpa mepernaxaia Be€, ey ylapHasi BOJHA BhIPHIBAJIA JIEPEBbSI
Jaxe Ha APYrod CTOPOHE TUIAHETHI, €I HeOO Topesio, TO MoYeMy BBIKHMII BOOOIIE XO0Th KTo-T0? [1amo-
POTHHKH, JIATYIIKU, KPOKOAWJIBI, TISITh BUIOB TITHII, BA JECATKA BUJIOB MEJIKMX MJICKOMTAIOIINX.
Kak?

Wx npocto He Moo ocrarkes. [laBieHue Ha ryOuHe moaTopa KuioMeTpa okomno 150 armo-
cep. CoBpemeHHast noionka paszaasiuBaercs Ha 600 MeTpax. A KpOKOAWIBI CIIOKOMHO TIEPeKUIIn
1,5 kM BonstHOM cTeHbI? OHU TaM 4TO, B TUTAHOBBIX chepax CHeIH YTO JU? A TIOTOM JiBa rofa 0e3
conHIa, 6e3 enpl, 0e3 porocrHTe3a? DTO HEe BBIKUBAHUE, ITO MATHS.

Mos Bepcus apyras.

Acrepoun ynapui. Jla, Obul B3pbIB, BOMHBL, TIoxkapbl. Ho rmaBHOe, ymapHasi BOJIHAa COTpsiciia
kopy. OHa moBpensIa KBapleBylo CTPYKTypy. MarauTtHoe mosie ociabno. He mcyesno, HO mpoceo.
A MOXeT, B HEM TOSIBIJIUCH JIBIPHI.
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W gepe3 3TH IbIpbl XJIbIHYIA KOCMHUecKasi paauanus. ToT caMblil IOTOK, OT KOTOPOTrO HAC
OOBIYHO 3AIUIIACT IIHUT.

JIMHO3aBPBI KUIM 107 cyniep-muToM. JIyHa Obuta ke, TIoie MOIIHee, paJraliiy Ha TIOBepX-
HOCTH IMOUTH He OblI0. MX koka He umena 3amuTel. Hu ot k€cTkoro ynbTpaduonera, HA OT pajaua-
n. Korna none ynaso, oHu pocto cropenu. Oxoru, jiydeBast 00J1€3Hb, pak KOXKH, OTeps 3peHHUs.
KpynseiM BigaM Herze ObUT0 cipsiTaThes. VIX miomans tena, Kak y Aupukaos.

A menkue? Hy oHM B HOpax, OHM B BOJIE, Y HUX €CTh IIEPCTh, OHU BT HOYHOW 00pa3 KU3HU.
Bopa 3ammrina Mopckux odurareneir. Kpokoauibl cuzenu B pekax u 0onortax. [lanopoTHUKYN U
CeMeHa ycToiunBee K paguaimu. VM He HyKeH ObUI CyNep-1IUT, OHU U TaK BBUKHIIIH.

Jaapine — 00JibIne

B crnosix 66-MWUIMOHHONM JaBHOCTH IO BCE TUIaHeTe Haxoaat upuauil. Penkuii merann. Ocpu-
LMaJIbHasl BEPCHS: METEOPUT IIPUHEC €r0 ¥ POBHBIM CJI0EM MOKpbLI 3eMutio. To ecTb pesikuii acTepouni
JOJKeH ObUT OBITh PeAKOro cocrara. IIpocTo qBOMHOM AKEK-TIOT.

A ecnu upuaMii, 3T0 KOCMUYECKas MblIb, KOTOpPasl BCEr/a JieTaeT B kocMoce? be3 MarHuTHOro
T0JIs OHa OECHPEensITCTBEHHO OceJaeT Ha MOBEPXHOCTh, Kak CHer. HUKakoro peakoro acrepouja He
HYKHO.

W BeiMupanue B okeaHe. Mo3a3zaBpbl U IUIE3MO3aBPHI IBINAIN BO3AYXOM. MIM HYKHO ObLIO
BCIUTBIBATh. A B BEPXHHUX CJIOSIX BOJbI, paalivsi, TOKCMYHAsI UPUAMEBAst TbLIb, KMCIOTHBIE JOXKIH.
[Tnankron moru®. KpynHble penTiiiny OTpaBIINCh U yMepiH OT rojona. OHM He MOIJIM HBIPHYTh
r1yOOKO 1 He Jblmarh. OHU ObUTH B JIOBYIIIKE.

A JlyHa noTtom, 3a MHJUIMOHBI JIET, CBOei BHOpaIriell BOCCTAHOBIJIA KBAPIIEBYIO CTPYKTYpY.
Tak ke, Kak OHa 3TO Jenajna MUUIMapabl JieT Ha3al. [lone BepHysoch. Ku3Hb monuia no HOBOMy
Kpyry. Miekonuraiomye BbUIE3IN U3 HOpP, MITULIBI B3JIETEN, Y TIOHECIACh BOMIOLHUS.

Merteopurt 6bu1. Ho OH ObUIT HE MajiauoM, a CITyCKOBBIM KpIOUkoM. OH CJIOMaJI IUT. A paguanys
yXke Jo0ua TeX, KTO JKHJI MOJ CTeKJITHHBIM KOJITaKOM.

3emJis, 3T0 KuBas cucrema. OHa JBIIUT JEKTPUUYECTBOM, 3aIMUIIAETCS MArHUTHBIM TOJIEM,
3aJIeynBaeT paHbl. MBI JymMaeM, 4To AUHO3aBPbl YMEPIIU OT MbUIM U X0J1071a. A OHU YyMEPJIH OT TOrO,
YTO IUIAHETa MepecTalla uX 3aluiars. Bcero Ha MrHoBeHue Mo reojorndeckuM mMepkam. Ho storo
XBaTHJIO.

OT yacTHOro K 00meMy

N nocnennee. O Tom, 4TO 32 MpeaeiaMmu 3eMu.

Ectb nu xu3np Ha Mapce? Ceroans 3ta pasa crana uHTepHer-mMemoM. Ho eciu roBoputh
CEPbE3HO, TO HET.

Ha Mapce Her u (usruecku He MOXeT ObITh aKTMBHOW OMOJIOTMYECKOW KW3HU. Pa3Buras
OesKoBast )KU3Hb HE CIIOCOOHA CYIIECTBOBATD IOl HEMIPEPHIBHBIMU YAAPAMU KECTKON KOCMHUYECKOU
paguarmu. be3 MacCMBHOTO CITyTHHMKA, KOTOPBIN Obl pad0Tasl Kak Mbe30MOpIleHb, HM OHa TIaHeTa
He CcrocoOHa 3aIyCTUTh BHYTPEHHUI T€HEpaTop U COTKATh JIEKTPOMArHUTHBIN IITUT.

Mapc, 310 Tparnyeckuil maMsTHUK TOH (pu3KKe. Y HEro ecTb KBapil B KOpe, eCTh 3aCThIBIIINE
MarHuTHbIE TIOJIOCHI, cliefpl Obutoro modsi. Korma-to y Hero Obuta armocdepa, peku, okeansl. Ho oH
MOTEPsUT CBOM KPYMHBIN CITyTHUK. OCTaJIUCh JIMIITh HUYTOXHBIE OcKoNKi — Podoc u [leiimoc. [Tbe-
3oHacoc ocrtaHoBuiics. [Tone ucyesno. Armocdepy cayn comHeuHblit BeTep. OkeaHbl UCTIAPUITHUCh.

Bce coBpemenHbIe IPOEKTHI 110 TeppadgopmupoBanuio Mapca — 31o uzes pukc. Mack HuKorna
HE CMOXKeT kUTh Ha Mapce. HeBO3MOXHO OKMBUTH IUIAHETY, IPOCTO HACA)KaB TaM BOAOPOCIIEH WK
pacTonuB MoJsipHble manku. KocMuueckoe n3nydeHne MrHOBEHHO CTEPHIIU3YET JIIOObIE MOTBITKH.
UYrtoObl o-HacTosimeMy TeppagopMupoBath Mapc, Hy:KHO CHa4YajIa PUKATUTh K HEMy HOBYIO, Mac-
cuBHYyI0 JIyHy, KOTOpasi CHOBa HAYHET «MaCCHPOBATh» €r0 HE/Ipa U 3aIyCTUT TUIAHETAPHOE ANHAMO.

B ConHeuHoli cuctemMe Takux COBMaJeHU# Oosnbie HeT. 3emiis U JlyHa, 3TO yHHMKajbHas,
I0BEJIMPHO HacTpoeHHas napa. [IpupoaHblii MexaHU3M, aHaJI0roB KOTOpoMy Mbl He BuanM. Kocmoc

14
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MOXET CJTY’KMTh TPAHCIIOPTOM JIJIsl 3AMOPOKEHHBIX CIIOP, HO 3alIBECTH XU3Hb CIIOCOOHA TOJIBKO TaM,
r71e KPyrJIOCYTOUHO paboTaeT Mbe303/IeKTPUUecKash MallliHa 3alllUThL.

Oco3Hnanue

Korga s cobpan BCE 310 BOEAMHO, MAarHUTHOE TM0JIe, ABMXKEHUE TUTUT, OKEaHCKUE TEUEHHUS,
3apOKIEHUE KU3HU, HABUTAIMIO )KMBOTHBIX, BBIMUPAHUSA, TMpamMusl, Tecity, Mapc — s octaHo-
BUJICA.

daxThl He HaJI0 ObLTIO MOArOHATh. OHU CaMM JIETJI Ha 3Ty CXeMy, KaK JISTaJlv Ma3jia, KOTOphie
K JIaJM CBOETO MECTA.

MarnuTHOe 10Jie 00pesio HOBBIN cMbICi, JIyHa oOpesia HOBbII CMBICIT.

JIBMKEHHUE TUIAT, KOTOPOE TPeOOBAJIO TMTAaHTCKUX CHJI, BIPYT 00Opesio JBUrate/ib.

OkeaH, KOTOPBIH CUUTAIA XaOTUYHBIM, BIPYT 3aCTPYHIICS 1O ICKTPHUUSCKUM PEJTbCAM.

JKusHb, KoTOpast IKOOBI BO3HMKJIA CITyYailHO, BIPYT MOTydYrIa KapKac U MHKYOaTop.

BeiMupanusi, KOTOpble CIIUCHIBAIM HA aJICKUE YCTIOBUS, BAPYT 00Opesi CUCTEMHYIO IIPUYKHY.

Kutsl mepecraiiu ObITh «caMOyOUIATIAMI», OHH CTAJTH CBUICTEISIMU COO0S1, 0 KOTOPOM MBI 1ake
HE T0/I03PEBAEM.

HTI/IHBI HepCCTaHI/I 6])ITI) «UHCTUHKTHUBHbBIMW», OHU CTaJIU HaBI/IFaTOpaMI/I 110 KapTe, KOTOpyIO
MBI HC BUIINM.

[Mupamuasl u GamHM Tecbl iepectany ObITh OTAENTBHBIME 3arafIkaMK, OHU CTAJTN 3BEHbSMU
OIIHOMH LIETIH.

Mapc niepecrait ObITh «BTOPHIM JOMOM», OH CTaJl TAMSITHUKOM TOMY, YTO IPOMCXOIHUT C I1jIa-
Heroit 6e3 JIyHBI.

Sl He 3Hal0, TIpaB Jiu 1. Y MEHsI HET MaTeMaTUYeCKUX Pacu€ToB, HET JJaOOPATOPHBIX IKCIIEPHU-
MEHTOB, HET CTaTel B pelleH3UPYEMBbIX KypHaslax. Y MEHsI €CTh TOJIbKO MO€ BUzIeHHE U (haKThl, KOTO-
pbie B HETO JIETJTH.

Ho 51 3Hat0 oqHO: 3Ta MOJE/b 00BCHSET OOJIbIIIE, YeM Bce O(UIMAIbHbIE TEOPUU BMECTE B35-
Thie. OHa He TpeOyeT «JEPHBIX AMMKOB». OHa mpocTo padoTaer, Kak padoTaeT JIoOON UCTIPABHBIN
MEXaHU3M, €CJTU ThI IPABUJILHO MTOHSLT €r0 CXEMY.
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I'masa Il

«3aueM 0CTAaHABJANBATHCA?>»

ITocne Toro kak s HamucaJl NepBylo craThio Mpo IIbe303emimo, S mogyMa: a 3a4eM OCTaHaB-
JINBaThCA?

A npunyman nomenHoe ums — TerraZero. Onpenenuics ¢ IBUKKOM calTa, TEMOM, IUIaru-
Hamu. Beutoxun B ceTh. M B TOT ke MOMEHT TIOHSIJI, YTO 3TO TOJIBKO HAYaJIo.

Ecnu Mozens pabotaet st 3emii, TO IouemMy Obl He TTPOBEPHUTH, pa0OTAET JIM TAKOK MOIXO]
JIJIST BCETO OCTaJILHOTO?

4 ¢ gercta moOuI KocMoc. MHe HpaBsaTcs (bUIbMBL, Niepeaun, ctatb. Ho MHe He HpaBUTCH,
YTO [MOCTOSTHHO JIOMAIOLIUECS TEOPUH BBIAAIOT 32 JOKA3aHHbIN (pakT. MHe He HpaBUTCS, UTO YUEHBIE C
HEMOKOJIeOMMOU YBEPEHHOCTBIO PACCKA3bIBAIOT O TOM, YerO CaMU MO OOJIBIIIOMY CUETY He TOHUMAIOT.
Kak MOXHO C TakO# YBEpEHHOCTBIO OITUCHIBATH TO, YTO OBLJIO Yepe3 OJHY MUAJLTHOHHYIO JJOJTI0 CEKYH/IbI
nocsie bosbinoro B3peiBa? Kak MOXKHO paccyxaaTh O TEMHOM MaT€pvu, KOTOPYIO HUKTO HUKOIJa He
Bues? Kak MOXXHO Ha3bIBaTh «JOKA3aHHBIM» TO, UTO HENIb3S OCO3HATH?

S cuuTalo, 4TO TEOPUsSI MOKET CUMTATHCS JIOKA3aHHOM, TOJBKO €CJIM YeJIOBEK CIOCOOEH 0Co-
3HaTh pe3ysbTar. MatemaTuecku chepuIecKuil KOHb B BaKyyMe MOXeT ObITh ujeasieH. Ho oH Oec-
TI0JIE3EH, €CJIA €0 HeJIb3s OCO3HATh.

S He ckaxy, 4TO J0Jro Aymail o ctpoeHnu Beenennoit. Ckopee, MbIC/Ib IpULUIA BHe3amHO. Kak
9TO YacTo ObIBaeT, KOTja MepecTaéilb CrelyaibHO UCKaTh OTBET U MPOCTO MO3BOJISEITh KAPTUHKE
CJIOKUThCS camor. HeckombKo 4acoB ynuio Ha nuiigoBKYy (pOPMYJIMPOBOK. A TIOTOM 51 POCTO CeJl
Y HaIMCaJI CTaThl0, HEMHOI'O IoMacIuTaOHee.

U BOT K yemy d npuILE.

KocTbluibHast KOHCTPYKIMSE

Od¢unmansHast Hayka roBOpUT: MoJ ObUT BosbInoii B3peiB. BCE€ Havanoch U3 TOUKU CUHTYIISIP-
HOCTH, U3 «HUYTO», KOTOPOE BAPYT CTAJIO «BCeM». BceleHHas pacimpsiercsi, rajlakTHKU pasJieTa-
I0TCs1, HO IJIe-TO TaM BJaJIM, €CTh Kpay 32 KOTOPbIM ITyCTOTA.

3By4HdT Kak Hay4yHas Teopusi. Ho eciiu mpucMoTpeThesi, 3T0 HaOOp KOCThLIeH, KOTOPBIMU MO/~
MUPAIOT PYIIAILYIOCS KOHCTPYKIMIO. Kakplil HOBBII KOCTBUIb BBOIUTCS, KOTAA oyepeHoe HaOmo-
JeHvie pa3ouBaeT Teopuio BiIpede3ru. M BMecTo Toro, 4ToOsl EpecMOTPETh TEOPUIO, YIEHBIE TPUITY-
MBIBAIOT HOBYIO HEBUJUMYIO CYIIIHOCTb.

JlaBaiite mporMaEMCs MO TUM KOCTBUIAM MO NOpsiaAKy. [IoToMy 4TO BaKHO NOHATH: OPpUIIAIIb-
Has KapTuHa BcesieHHOM AepkuTCs He Ha (pakTax, a Ha BEpe B CYHTHOCTH, KOTOPbIE HUKTO HUKOTAA
He BUJE].

IlepBblii KOCTHLIb — KOCMHYECKass MH(JISAIHS

Bcenennast Bo Bcex HampaBJIeHUsIX BBHIJISIIUT aOCOMIOTHO OIHOPOIHOM. TeMriepaTypa penuk-
TOBOT'O M3JTyYECHUsT OJMIHAKOBA BO BCEX TOUKaX HeOa C TOUHOCTBHIO IO MUKPOCKOITUYECKUX J0JIeH Mpo-
nenta. Eciu Ob1 BeeneHHast pacimpsijiach U3 OHOM TOUKU ¢ OOBIYHON CKOPOCTBIO, Pa3HBIE €€ KOHIIbI
(uzruecku He ycrienu Obl OOMEHSTHCS TEIIOM, CKOPOCTb CBETA CIIMIIIKOM MaJia AJisl 3TOro. DTO Ha3bl-
BaeTcs «MpoOIeMoi TOPU3OHTA.

UYrtoObl 0OBSCHUTD 3Ty OHOPOTHOCTH, (pu3uk Anan 'yt npuayman «uHsmmo». CornacHo
3TOM Ujee, yepes 107 CeKyH[bI 1ocjie bosnbioro B3peiBa BeenieHHas BHE3aHO paciuypuiiach B 10°°
pa3 3a HUYTOXHYIO JOJI0 CEKYH/Abl — MPUYEM CO CKOPOCTBIO, BO MHOI'O Pa3 MPEBBIIAIOIIEN CKO-
pocTb cBeTa. PU3MUECKUN MEXaHU3M 3TOrO CBEpXOBICTPOrO pacHIMpeHus] HeusBecTeH. [ unoreru-
YecKoe Iojie, KOTOpoe SKOOBI YITPABISIO 3TUM MPOLIECCOM — «MH(IaTOH» — HHUKTO HUKOTJA He
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OOHAPYKMII. DTO YUCTO MaTeMaTHUeCKasi KOHCTPYKIIMsI, BBEIEHHAS UCKITIOUUTEIBHO /17151 TOTO, YTOOBI
CIaCTU TEOPUIO.

Mo cyTu, yuénsie ckazamu: «Hara Teopust He 00bsicCHsIeT OqHOpPOTHOCTh BeenenHoit. [Tostomy
MBI 100aBUM B He€ uyno. Uyno Oyner HasbBaThcs MHGUIALMENH. Mbl He 3HaeM, Kak OHO padoTaerT,
HO 6e3 Hero HUKaK».

Bropoi KocTbLIb — TéMHasA MaTepust

AcTpO(U3UKY M3MEPUITA CKOPOCTH BpAIIeHHs1 3BE3]] B rAJIAKTUKAX ¥ OOHAPYKUJIM CTPAHHOCTH.
3BE3/1bI HA OKpaMHAX BPAIAOTCS CIIMIIKOM OBICTPO, W TIO 3akoHaM HploToHa M DUHINTEHHa, OHU
JOJKHBI ObLTA OBl Pa3iieTeThCsl, TPABUTAIIMM BUAMMOTO BEIECTBA HE XBaTaeT, YTOOBI yAepXkaTh UX
BMeCTe.

UYro cnenana ounmansHas Hayka? [lepecmoTperna 3akoHbl rpaputanuu? Koneuno xe vet. OHa
MPOCTO MpHUIyMasia «TEMHYIO MaTepuio». HeBUAMMBIN, HEOLTYTUMBIH U MPUHIMITHATIEHO HE OOHApY-
JKUAMBIH «Tpy3», KOTOPBII BECUT KaK pa3 pOBHO CTOJIBKO, CKOJIBKO HYKHO, YTOOBI ypaBHEHH I COILIHCh.
CornacHo 3Toi Mofie/ i, TEMHOM MaTepuu Bo BeenieHHoM B mATh pa3 6oblie, yem o0braHoM. M camoe
3a0aBHOE, YTO KOIMYECTBO TeMHOI MaTepr B KaXKIOH raJlakTUKE pa3Hoe, B OJIHOM €€ MHOTO, B JIpY-
roii BOOOIIIe HeT.

U 3a 50 ner moMcKoB Ha CaMbIX YyBCTBHUTEJIBHBIX JIETEKTOPaX B MOA3EMHBIX JaOOpaTOpHsIX,
KOCMHYECKHX TeJIECKOMaX, YCKOPUTEJISIX YacTuil. .. He HaliieHo HU OTHOM YacTHILIBl TEMHOM MaTepUH.
Hu ongnoit. Ho 3ato kaxaplil To NOSIBJISIIOTCS HOBOCTH: «DKCIIEPUMEHT CHOBA HE HAIEN TEMHYIO
Matepuio». M Kaxaplid pa3 yuéHsle ToBopaT: «Hy, 3HAYMT, Hy’)KHO TIOCTPOUTH AETEKTOP MOOOIbIIIE,
YyBCTBUTENIbHEE, OpOXke». B obiiem neHer naiire.

TpeTnii KOCTBLIIb — TEMHAas1 SHePrus

B konrie 1990-x acTpoHOMBI, U3ydas JaJ€Kue CBEpPXHOBbIe, OOHAPYKWIH, YTO BeeneHHas He
MIPOCTO paCHIMPSIETCs], a IeJIaeT 9T0 ¢ yckopenueM. 1o Teopuu Bosbioro B3pbiBa, rpaBUTaIMsI Bt
MAacchl JOIKHA ObUIA, HA000POT, 3aMeJIATh pa3yieT. ITo, Kak eciu Obl BBl OPOCHIIN KaMeHb BBEPX,
a OH He yraJl Obl Ha 3eMJTIo, a yJieTell BBepX.

N 4ro xe caenana Hayka? He 3asmymbiBasich BBea «TEMHYIO SHEPruio». Muduueckyio cuiy
C «OTpHLIATEIbHOW I'paBUTAIM», KOTOPAsl PAaCTaJKMBAET MMPOCTPAHCTBO M3HYTpU. UTO 3TO Takoe,
HUKTO He 3HaeT. XOTs €CJIU YK 0ObeKTUBHO, HUKTO HE 3HAET PUPOAY U MOJIOKUTETbHON IpaBUTALIUH.
ITo onienkam, TéMHast SHEprus cocTaiisieT okoyo 68% Bceii BeeneHHoON.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO 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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