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AHHOTaAMSA

C KakoW LEeNBI0 U KaK TMOSBUIICA YeJIOBEK Ha 3emJie, KaKOBO €ro
npeaHasHayeHne? KakoBa CBfI3b MEX[Iy YeJOBEKOM M KOCMOCOM?
Cy11ecTBYIOT THIIOTE3Bl O BHE3EMHOM MTPOMCXOXKJEHUE yenoBeka. Ha
HaIml B3MJIAN, Ui 4yenoBeka Kocmoc ecth mpousBomHas Iporiecca
SBOJTIOIIMM OT aToMa, MOJIEKYJIbl 0 MakpooObekTa. Eciam Bce 3TO
TaK, TO 4YeJIOBEK — 3TO Lenass BceneHHas. Bce 3T0 roBOpUT O TOM,
YTO MPOIIeCC SBONIONUH BeueH. CyIlecTByeT Cak pajibHasi B3AUMOCBSI3b
BemectBa BO BceenenHon. YToObl MOHATH ceOsl, YEIOBEK OJIKEH
MOHATh, YTO OH SIBJIIETCS YAaCThI0 3TOH IBOJIONMOHHON BcelleHHON
n pOJ'[b €ro 3aKJII4acTcia B TOM, ‘{TOGLI IOOHATBCA OO BBICOT
Kocmuueckoro Pazyma.
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IIpeaucaoBue

WHTtepecHo, 4TO BCe JIIOAM BIAPYT CTAHOBSTCS (pustocopamu
7100 B KOHIIE *KU3HU, BOOpaB B ceOs1 MypOCTh MHOTHX TTOKOJIE-
HUIA, TMOO JIOIBMU C aHAJMTUYECKUM CKJIAIOM yMa, KOrJa M3-
BECTHbIC HAay4Hble TEOPUM HU B YeM WX HE OrpaHUYMBaiOT. B
HEKOTOPOM CMBICJIE 3TO CO3BYUHO CO CJIOBOM «MYAPOCTb». Ta-
KO€ COCTOSIHAE yMa — 3TO OTPEUIeHHOCTh OT ObiTa. B 3TOM CBsI-
31 BCIIOMHMM 3aBelllaHve TUTaHa Hayku KoHcTaHThHa Dpyap-
noBuya I{nonkoBckoro. byayun yxe cMepTesnbHO OONbHBIM, 3a
HECKOJIbKO JHel 10 cMeptu 13 ceHtsa0ps 1935 roma oH caenan
3aBelllaHre Ha BCe CBOM HAay4HbIe TPYAbl 1 n300peTenus. M o
NPOJUKTOBAJ IUCHMO CJIEAYIOLIErO COAEP/KaHMUS:

«B «IIK BKII(6) — Boxkaio Hapozaa, ToBapuiny CTAJIMHY.

Mynpeiiimii BOXAb U IPYT BceX Tpyasmxcs, Toapui Cra-
mvH! Beio cBOIO )KU3HB s MeUTal CBOMMHU TPYJaMU XOTh HEMHOTO
NPOJBUHYTDH YEIOBEUECTBO Bliepes. 1o peBomonuy Mosi MeuTa
He Moria ocyiecTBuThes. Jlnmb OKTAOph NpuHEC NMpU3HaHKe
TpyZlam camoydku; juiib CoBeTcKas BIacTh U maptus JlennHa —
CrayimHa oKa3aiy MHe JEeMCTBEHHYIO IOMOLIb. Sl TOYyBCTBOBAJ
MoOOBb HAPOJAHBIX MACC, ¥ 9TO JaBAJO MHE CHJIBI IPOAOIKATH
padorty, yxe Oyayun 6onbHbIM. OgHAKO ceiiuac 0oJie3Hb He /1a-
€T MHe 3aKOHYUTh HAUaToro jiena. Bee cBoM Tpy/abl O aBUAIUH,
PaKETOIUIABAHUIO ¥ MEKIIAHETHBIM COOOITIEHUSIM TTEPEeal0 map-
TiH OOJBIIEBUKOB ¥ COBETCKOU BJIACTU — MOIMHHBIM PYKOBO-



JUTEJISIM TPOrpecca YeJ0BeUecKOr KyJIbTypbl. YBEPEH, YTO OHU
YCHEIIHO 3aKOHYAT 3TH TPYAbI».

KoHeuHo, B yCJIOBUSIX COBPEMEHHOro MOTOKa MH(pOpMalUu
HAKOIJIEHHE MYAPOCTU B CO3HAHUM JIIOAEH MPOUCXOIUT UHTEH-
CHBHO, HO BOT BBIOOp, YTO MEPBUYHO, & YTO BTOPUYHO: OBIT
WM CO3HAHUE — B OOJIBIIMHCTBE CITyYaeB OKa3bIBACTCS B MOJb3Y
oObita. TobKO MOTOM, Nepesl CMEPTHIO, JIIAU HAYMHAIOT TyMaTb
(momHuTe, Kak y EceHnHa: «onoxkuTe MeHsl B pyccKoi pyoarii-
Ke 0]l UKOHAMH YMUPATh» ), B UM ObLIT CMBICTT ’KU3HU U TIOUEMY
OHAa TaKas KOPOTKas. A IOYEMY paHbLIE TOrO He CIIy4nIoch? 3a
STUM CTOUT TOJIKO BBIOOp 4YesIoBeKa, ero co3HaHus. f aymaio,
YTO BO3MOXHOCTb OCO3HaHMs ceOs yacTbio KocMoca nmpuxoaut
K JIOJSAM JIMOO B SKCTPEMANbHBIX CIIy4asix, MO0 B pe3yJbTare
JONTOM, OYeHb JIONTOM M KPOTIOTIIMBOM padOoTHI HaZl COOOM.

Jl1s1 yenoBeyecTBa Ype3BbIYaliHO BakeH MOMCK cede momao0-
HbIX B HEOOO3PUMOM KOCMHYECKOM MPOCTPAHCTBE. DTO — OfI-
Ha U3 BaXHEWIuX 3adad. Ha cerogHsmHui geHb MpeAarnpuHu-
MAIOTCS JIMIIb NIEPBbIE ¥, HABEPHO, MAJI03(P(PEeKTUBHBIE IArK HA
JOJITOM TYTH K OpaThsM MO pazyMy. Bo3MOXHOCTH 100paThCst
10 JaJeKUX TaJJAKTUK MOXHO IMPOWJLTIOCTPUPOBATh HA ClIeyI0-
IIEM ITpUMepE: ecii Obl PH 3aPOsKAEHUM [IMBUIN3AIIMN C 3eMJIA
CTapTOBAJ TyJa KOCMHUYECKHI KOPaOJlb CO CBETOBOM CKOPOCTBIO,
ceiiyac OH HaxoquiIcst Obl B caMoM Havase myTu. M paxe eciu B
Omvkaiiime CTo JIeT KOCMUYecKast TEXHUKA JOCTUTHET CBETOBbIX
CKOPOCTEH, JIsI TojIeTa K OJIvKarIer TyMaHHOCTH AHIPOME/TbI
Oy/ieT HeoOXOIMMO TOTUIMBA B COTHH THICSTY pa3 OOJIbIIIe TOJIe3-



HOW MacChl KOCMUYECKOro KopaoJisl.

Ho naxe npu 3101 (paHTaCTUYECKON CKOPOCTU U COBEPILIEH-
HeWIIel MeIUIMHE, C BO3BMOKHOCTBIO BBOIUTH Y€JIOBEKA B CO-
CTOsIHUE aHaOKMO03a U OJIAroMoyYHO BHIBOAWTH U3 HETO, JJIsI KO-
POTKOTO 3HAKOMCTBA C OHOM JIMIITb BETBBIO Halen [ ajakTuku
TIOHAIOOATCS THICSTYEIIETH S, & BO3PACTAIONINI TEMIT HAyYHO-TeX-
HUYECKOTro Mporpecca BOoOIIe CTaBsT MMOJ COMHEHHUE MPaKTHie-
CKYIO TIOJIb3Y TaKUX IKCIIEAULIMI.

[TpoGnembl BHE3EMHBIX ITUBUJIM3AIMA U YCTAHOBJICHHE KOH-
TaKTOB C HUMHU COCTABJISIET OCHOBY MHOT'MIX ME3KyHAPOJHbIX Ha-
YYHBIX ITPOEKTOB. BBISICHUIIOCH, YTO 3TO OJIHA U3 CIOKHEUIINX
npoOsieM, KOrja-To BCTaBaBIIMX Tepes] 3eMHOM Haykou. [lomy-
CTHM, Ha KaKOM-JTM0O KOCMUUYECKOM OOBEKTE MOSIBUIUCH JKUBBIE
KJIETKY (MBI YK€ 3HAeM, YTO OOIIETPU3HAHHBIX TEOPUH ITOTO SIB-
JieHus1 moka Her). s JanbHerero cynecTBOBaHUs U 3BOJIIO-
II1M, TTPEBPAILICHUSI TAKOTO POJIa «3€PEH KU3HU» B pa3yMHbBIE CY-
IIeCTBa TOHAI00STC MUJUTMOHBI JIET IPU YCJIOBUM COXPAaHEHHMS
HEKOTOPBIX 00s13aTENTbHBIX MAPAMETPOB.

YnuButenbHeuIee u, BEPOSITHO, peiuaniiee siBJIeHUe KU3HHU,
HE rOBOPSI YK€ O pa3yMe, MOXKET MOSIBUTHCS M PA3BUBATLCS JIUIITb
Ha IJIaHeTaxX BIIOJIHE orpefesieHHoro tuma. M He crnenyer 3a0bl-
BaTh, YTO ITUM IUIAHETAM HEOOXOIMMO BpAIaThCsl BOKPYT CBO-
el 3Be3/Ibl TI0 OMpe/ieJIeHHbIM OpOUTaM — B TaK Ha3bIBAEMOM 30-
HE XW3HU, OJarornpusATHON MO TEMIepaTypHOMY U PaJUalliOH-
HOMY peXMMY JUISl )KUBOU cpefpl. K coxanenuio, rmoka erie mno-
VCK TUIAHET y COCEOHUX 3BE3]] SABJISETCS TPYJAHEUIIEN aCTPOHO-



MUYECKON TPOOIeMO.

HecmoTpst Ha cTpeMuTenbHOE Pa3BUTHE OPOUTATIBHBIX aCTPO-
HOMHUYECKUX 00CcepBaTOpHii, HAOIOATeIbHBIX JAHHBIX O TIJIaHe-
Tax APYTUX 3Be3[l MOKA He XBATaeT JIs TOATBEPKICHUS TeX WK
MHBIX KOCMOTOHMYecKUX rurote3. OHU yYeHble CUUTAIOT, YTO
nporiecc (pOPMHUPOBAHK S HOBOTO CBETHJIA U3 FA30IbUIEBOM MEX-
3BE3AHON Cpebl TIOYTH HaBEepHsKAa MPUBOAUT K OOpPA30BAHUIO
TUIAHETHBIX cucTeM. [Ipyrue nonaraioT 0Opa3oBaHue IJIAHET 3eM-
HOTO TUTA OBOJIbHO PEIKOCTHBIM SIBJIeHHMeM. B 3ToM ux moj-
JEPKUBAIOT U CYIIECTBYIOIIME ACTPOHOMUYECKHUE JaHHBIE, BE/Ib
OOJIBIIIMHCTBO OTKPBITHIX TUIAHET COCTABJSIOT TaK MMEHyeMbIe
«TOpsiYUe IOMUTEPB», TA30Bble TMI'AHTHI, KOTOPbIE MOPO B Jie-
CSITKU pa3 MPEBBIIAIOT N0 pa3mepy u Macce FOmurep u Bpara-
I0TCSI TOBOJIbHO OJTM3KO K CBOMM 3BE€3/1aM Ha BBICOKOM OPOUTAITb-
HOW CKOPOCTH.

B nanHOe BpeMsi MIaHEeTHbIE CUCTEMbI OTKPBITHI YK€ Y COTEH
3Be3/1, HO ITPH 3TOM 3a4aCTYIO PUXOIUTCS UCIIOIB30BAThH TOJIBKO
KOCBEHHbIE JTaHHbIE 00 U3MEHEHUsIX JIBUKEHUS 3Be3]1, 0e3 Tpsi-
MOT0 BU3YyaJIbHOTO HaOmoaeHus ruiaHet. U Bce-xke, eciau npu-
HSITh BO BHUMAaHHUE JOBOJIbHO OCTOPOXKHBIN MPOTHO3, YTO TUIaHEe-
ThI 36MHOT'O TUTIA C TBEPJIOU MOBEPXHOCTHIO 1 aTMOC( PO MOsiB-
JIAI0TCA B cpegHeM y ogqHou u3 100 MUIUIMOHOB 3B€31, TO JIMIIb B
Haier ['anaktuke ux konudectBo npesbicut 1000. Tyt cnenyer
J100aBUTH U BEPOSITHOCTD MOSIBJICHUSI SK30THUECKUX (POPM KU3-
HU Ha YMUPAIOIINX 3BE3/aX, KOT/la BHYTPEHHUN SIIePHBIN peak-
TOP OCTaHABJIMBAETCS M MOBEPXHOCTH OCThiBaeT. [loqobHoro po-



Jla yAUBUTENIbHBIE CUTYAllMU YK€ PACCMATPUBAIUCH B TTPOU3BE-
JEHUSIX KJIACCMKOB HAyYHO-(PaHTaCTUYECKOTO KaHPA.

B nament ConHEYHOU CUCTEME «30HY SKU3HW» 3aHUMAIOT
JIMIIb TpU TJ1aHeThl — Benepa, 3emutst, Mapc. Ilpu a3tom opouta
BeHepsl poXoauT OKOJIO BHYTpEHHE! I'paHMIIbI, a opouTa Map-
ca — OKOJIO BHEIIIHEW T'paHMIIbl 30HbI kU3HU. Hamen ranere
MOBE3JI0, HA HEW HET BBICOKOM TeMIieparypbl BeHepbl u crpaiil-
Horo xosnoaa Mapca. [TocneaHue mMeKIuIaHETHbIE TOJIEThl po0o-
TOB-MapCOXOJIOB MOKA3bIBAIOT, YTO M HA Mapce Korjua-1o ObUIo
TEIUIEW, a TaKKe MPHUCYTCTBOBAJIAa BOJIA B )KUJIKOM COCTOSIHUU.
N He cnenyer UCKIOYaTh, YTO CJIEAbI MAPCUAHCKOW ITUBUJIM3A-
IIH, TAK MHOTOKPATHO M KPaCOUYHO 0OpUCOBaHHbIE (haHTACTaAMHU,
KOTJIa-TO OOHApYyX)aT KOCMUYECKUe apxeosnoru. Kab, HO Toka,
HU 9KCITPecc-aHAJIN3 MAPCUAHCKOW TIOYBbI, HU OypeHue Mopoj
He OOHAPYKWJIH CJIEJJOB JKMBBIX OPraHU3MOB. YUeHbIE HAJICIOTCS,
YTO CUTYalUIO MPOSICHUT IOTOBALIASCA MEKAYHAPOIAHAS IKCIIe-
JMIFST KOCMUYecKoro Kopao:ist Ha Mapc. OHa 10JKHA COCTOSITh-
CA B IEPBOYM YETBEPTHU HAILIETO BEKa.

A BO3MOJKHO JI1 C IOCTOBEPHOCTBIO OLIEHUTh BPEMsI IIEPBOTO
3apoXk/IeHUs KU3HU BO Beenennoi? Y MoHATh, TPOM3OIILIO JIU
9TO paHblIle WK MO3Ke, YeM Ha riaHete 3emiisi? Yto Obl OTBe-
TUTh Ha 3TH BOITPOCH HAM HEOOXOIMMO B OUEPETHOM pa3 BO3Bpa-
TUTHCSI B UCTOPUM MUPO3JaHUs, K 3aralodHOMy MOMEHTY Bosib-
IIOT0 B3pbIBa, KOI/1A BCs SHEPrus BeceneHHou crpynnmupoBaach
«B OJIHOM atoMe». BCoMHMM, 4TO MPOU30IILIO 3TO OKOJo 13.7
MUJUIMAPIIOB JIET Ha3ajl, KOIJa €ro TeMrieparypa CTpeMIIMCh K



O6eckoHeuHOoCTH. [TepBUYHBIN «aTOM» pasJieTesiCs Ha OT/e/IbHbIe
MHOTOUYHCJICHHBIE YaCcTH, 00Opa30BaB CBEPXIUIOTHOE M OYEeHb T'0-
psidee pacimpsiionieecs ooiako. Kak v mpu pacimmpeHnn Jio0o-
ro rasa, ero Temreparypa u rjioTHOCTb Hauaiu najaath. [lorom B
CJIEICTBUM SBOJTIOIUH U3 Hero c(popMUpOBaIKCh U Bce HaOJIo/1a-
€MbI€ KOCMAYECKHE TENA: TAJIAKTUKH, 3BE3/Ibl, IUIAHETHI, UX CITyT-
HUKHU. MBI KMBEM B MOCTOSIHHO pacivpsiioniencs BeeneHHou,
He 3aMeydast 9Toro. ['asakTuku pa3oeraiTcsi Ipyr OT Jpyra, Kak
L[BETHbIE TOYKM HA Ha/lyBaeéMOM Iapuke. Mbl Jaxxe MOxeM olle-
HUTb, HACKOJIBKO PACIIMPUJIICS HAIll MUP TMOCJIE€ CBEPXMOIIHOTO
UMIyJbca BosbIIIoro B3pbiBa, — €CJIM MPUHSATH, YTO CAMBbIE OBICT-
pble «OCKOJIKM» JBUTAIIUCH CO CKOPOCTBIO CBETA, TO MOJYyUUM pa-
nuyc BeenenHoit nopsiika 15 MUIIMapaoB CBETOBBIX JIET.

A HaJI0 71 4eJIOBEYECTBY KOHTAKT ¢ MHOIUIaHeTssHamu? U ec-
JIM 713, TO KaK €ro ycraHoBuUTh? CMOXEM JIM MBI MOHATH JIPYT
apyra, ooMeHAThCsA nHpopmalmeni? Y3 Bcero ckazaHHOTO 4uTa-
TeJb, BEPOSTHO, yXkKe YSICHWI ceOe CyTh MpOOJieMbl BHE3EMHBIX
UBIJIN3AIMNA. DTO 3allyTAHHBIN KITyOOK M3 B3aUMOCBSI3aHHBIX
BOMPOCOB, Ha OOJIBIITMHCTBO U3 KOTOPBIX TOKA MOOKUTETBHOTO
OTBETAa HeT.

PaccmarpuBasi BOIpOCHI O KMBBIX CYILIECTBaX MHOILJIAHETHOTO
MPOUCXOKICHUS, AN3eK A3MMOB HAIKCAJl, YTO HA HAIleW IUia-
HETe CYIECTBYET TOJBKO OIHA (pOpMa KMBBIX CYIIECTB, U B €€
OCHOBE, OT MPOCTEUIIIEro BUpyca 10 OTPOMHEWIIEro KUTa Uiu
KPAacHOTO JepeBa, Jiexkar OeIKM U HyKJISMHOBbIE KUCIIOTHL. Bcee-
MU 3TUMH KUBBIMH CYIIIECTBAMH MCITOJIb3YIOTCSI OJTHU U TE K€



BUTAMUHBI, B UX OPraHU3Max MPOUCXOASIT OTHU U T ke XUMUYe-
CKHE PeaKIliy, SHEPTUsi BHICBOOOKIAETCS U UCTIONB3YETCS OfIH-
HAKOBBIMH criocoOamu. Bce kHMBOe MBUKETCS OMHUM U TEM XKe
nyTeM, Kak Obl HU OTJIMYAJIMCh MeXAy coOOW B MOIPOOHOCTSIX
pasnuuHble Oronoruyeckrie BUbl. JKu3Hb Ha 3emiie, KUBbIE CY-
IECTBA COCTOSIT POBHO M3 TEX XMMHYECKHUX JIEMEHTOB, KOTO-
pbie B M300WJIMY TIpe/ICTaBJIeHbl B MOPCKOH Bofe. HeT B xumm-
YEeCKOM COCTaBe JKUBBIX CYIIECTB HUKAKMX TAWHCTBEHHbBIX MH-
I'PEIMEHTOB, HUKAKHUX PEIKUX, «BOJIICOHBIX>» IIEPBOIEMEHTOB,
ISt OOpeTeHr s KOTOPBIX TTOHAJOOUIOCh ObI OUEHb MaJIOBEPOSIT-
HOE COBIAJICHUE.

Ha mo0oii miiaHeTe ¢ Maccor ¥ TeMITepaTypoi Kak y Halleu
TUIAHETHl TaKKe CIIeIyeT OXKUIATh HATMYUSI OKEaHOB M3 BOJIBI C
PacTBOpPOM TaKoOro-xe tumna cosie. COOTBETCTBEHHO, ¥ 3apOJIUB-
IIasics TaM JKU3Hb OyJIeT MMETh XUMUYECKUI COCTaB, CXOIHBIN C
3eMHOM kHMBOM Matepuen. CienyeT Ju U3 3TOro, 4Tto U B Jaib-
HEWITIeM CBOEM Pa3BUTHH 3T KU3Hb Oy/IeT TOBTOPSITh 3eMHYIO?

Bot 31ech yBepeHHOCTH HeT. VI3 ogHUX U TeX Ke XUMUYe-
CKHUX 3JIeMEHTOB BO3MOXHO COOpaTh MHOXECTBO Pa3HBIX COYE-
TaHuil. BO3MOXHO, 4TO B MOJIOIOCTH TUIAHETHl 3eMJIsl, Ha CaMOi
3ape 3apOKJICHUsI )KU3HU, B TIEPBOOBITHOM OKEaHe TUIABATU ThI-
CSIYM MPUHIIUITMAIBHO CaMbIX PAa3JIMYHbIX KUBBIX popm. [orry-
CTHM, YTO OJfHA U3 HUX MOOE/INIIa BCE OCTAIbHBIE B KOHKYPEHT-
HOM OopbOe, U TYT yKe Helb3sl OTPULIATh BEPOSITHOCTb TOTO, UTO
9TO MPOU30NLIO ciiy4aiiHo. CTtaso ObITh, HA JIIOOOH IJIAHETE, M0-
XOKeN Ha 3eMJII0, XMMHAYECKAsi OCHOBA KW3HU, CKOPEU BCErO,



OydeT Takou ke, Kak M Ha Harel miaHere. OCHOBaHUMN CUMTATh
NO-/IpyroMy y Hac HeT. Bosbliie Toro, Bech X0[ SBOIONNY B Tie-
JIOM JIOJIKEH ObITh TaKKUM :ke. I1of JaBieHueM eCTECTBEHHOIO OT-
Oopa Bce JIOCTYITHbIE PErMOHBI TIJIAHETHI Oy T 3arOIHSIThCS KH-
BBIMU CYIIIECTBAMH, OOPETAIIIMMU HEOOXOAUMBIE CTIOCOOHOCTH
JUTSI [JaNTalyy K MECTHBIM YcIoBUsIM. Ha Harrel ruianeTe mociie
3apOKICHUS KU3HU B MOPE TIOCTETICHHO MTPOM30IIUIA KOJIOHU3a-
U TIPECHBIX BOJI CYIIECTBAMHM, CIIOCOOHBIMHU COXPAHSITh COJb,
KOJIOHM3AIIUSI CYIIH CYIIeCTBAMU, CIIOCOOHBIMU COXPAHSITh BO-
1y, ¥ KOJIOHU3AIIMsI BO3yXa CYIIECTBAMH, Pa3BUBIIMMHU CIIOCO0O-
HOCTB K TojieTy. W Ha jipyroii 1iaHeTe Bce JOJIKHO IMPOU30MTH
TOYHO TaK ke. Hu Ha OogHOM IJIaHETe 3€MHOI'0 THIIA JIETalolee
CYIIIECTBO HE MOKET BbIpacTH Oojiee OINpelesIeHHOTO pa3Mepa,
TaK KaK ero JOJDKeH JepKaTh BO3IyX; MOPCKOE CYIIIECTBO JIOJIK-
HO WJTA UMETh 00TeKaeMyto (pOpMy, UJTH MePeBUTaThCsI MEIJICH-
HO.

Tak 4TO BIOJIHE Pa3yMHO OXHIATh OT MHOTUIAHETHBIX JKUBBIX
CYIIECTB TOSIBJICHUSI Y HUX 3HAKOMBIX HAM YepT — MPOCTO U3 CO-
00paXkeHW parMOHATBHOCTU. [IBYCTOPOHHSISI CAMMETpUS «ITpa-
BO-JIEBO» TaKKe JIOJDKHA MMETh MECTO, KaK M HaJInuue OTHE)Ib-
HO BBIHECEHHOM TOJIOBHI C pa3MeIleHUeM TaM MO3ra U OpPraHoB
gyyBcTB. Cpeu MoCleqHUX 0053aTeIbHO JOKHBI TTPUCYTCTBO-
BaTh CBETOBBIC PELICHITOPHI, AHAJIOTMYHbIE HAIIIM IJ1a3aM. bosee
AKTUBHBIE KMBbIe (POPMBI TaK ke JAOJKHBI YIOTPEeOIsITh B MMH-
11y pacTUTesibHbIe (POPMBI, U OUEHb BEPOSITHO, YTO MHOTLJIAHETSI-
He, TaKXke, KaK | JIIod, Oy/IyT JpIIaTh KUCIOpoaoM. B obmmem,



WHOIUIAaHETHBIE CYITIeCTBA HE MOTYT ObITh AOCOTIOTHO HETTOXOXKH-
MU Ha Hac. HecoMHEeHHO, BIpoueM, YTO B KOHKPETHBIX TIOIPOO-
HOCTSIX OHU OYJyT OT HaC Pa3sUTEJbHO OTJIMYATHCS: KTO MOT Obl
Npe/ICKa3aTh, CKaxeM, OOIMK YTKOHOCA 10 OTKPBITUS ABCTpa-
JIMY VIV BHEIITHUYM BU]] TTyOOKOBOIHBIX PBIO IO TOTO, KaK 4eso-
BEK CMOT JOCTUYb TITyOUH UX OOUTAHUS?

I'naBa 1. Kocmuyeckuii pazym

B namm 1Hu prstocobl BHOBb BO3BPALIAIOTCS K TPU3HAHUIO
Jlyxa Kak OOBEKTUBHOW PEaIbHOCTH, CIIOCOOHOCTH TTPUPOIBI K
CaMOOPraHu3alvu, MOpAAKy, rapMoHuu. VimeHHo [lyx nemoH-
CTPUPYET BCI0O HEMCYEPIIAEMYIO0 MOIIb U BEJIMYUE MPUPO[IbI, €€
HEOOBSITHbIE TBOPYECKHE CIOCOOHOCTH, IPOSIBIISIIOIINECS, B TOM
YUCJIE B MTOSABJIEHUM YesioBeyeckoro codHanus. Kak Beiciee [ly-
xoBHOe Hauano 6110 monsito [Tpopokamu?

Camoe émkoe nouarue o bore gan nam Moann borocnos:

— Buauase 6s1;10 CrioBo, 1 CiioBo 0bu10 Y Bora, u CiioBo 6b1710
bor.

Ono 6put0 BHavane y bora. Be€ yepe3 Hero nHauano ObITh, 1
6e3 Hero HuuTo He Hauaso ObITh, 4TO Hayaso ObITh. B HEM Obu1a
’KU3Hb, U KU3Hb OblIa CBET YeJIOBEYECTBA; U CBET BO ThME CBe-
TUT, ¥ ThMa He 00bsiia ero (Mu. 1:1-5).

B stom Beipaxkenuu «CJIOBO» umeet u npyroe 3HaueHUE —
Msicib, Pazym, Muposou Pasym (Ilyx), Kotopslii 1o npencras-
JICHHUSIM HEKOTOPbIX COBPEMEHHBIX YUYEHBIX U (pUIOCO(]OB, BbI-
NOJHSAET (DYHKIMU CBSI3U U YIIPaBJIEHUS B IPUPOIHBIX CUCTEMAX,
CIOCOOCTBYSI YCTPAHEHUIO HEOMPEIEIEHHOCTH U TIOIIEPKAHUIO



OPraHU30BaHHOCTHU.

N3 ston cnosecHout popmynsl Moanna borocioBa cnenyer,
yto Bor — 310 He npocroe C0BO, a JEHCTBYIOIIAs TPOrpamMma,
JaHHasl CBbILIE 1JIs1 YIPABJIECHUS BCEMU MaTe€pUajbHbIMU U Ty-
XOBHBIMU MUPaMH, B TOM YMCJIe U yesioBeuecTBoM. Kak 310 mo-
arMate? [louemy nHam ['ocnons npeacrasisier Co6oit abcomoT-
HYIO CIIPaBEJIMBOCTb U BCEJICHCKYIO JTI0OOBb K )KU3HU HE TOJIBKO
Ha 3emJie, HO U Bo Beenennou? [loueMy Mbl JOJKHBI OTBEYATh
Ha 3Ty JIOOOBb ¢ HE MeHbIleH cTpacThio? st 3TOro odparum-
csl K ecrectBo3HaHmio. [lorpoOyeM pacimmgpoBaTh CIOBECHYIO
dopmyny Moanna Borociosa, caenars e€ 6osiee KOHKPETHOM C
YUETOM COBPEMEHHOIO YPOBHS Pa3BUTUS 3HAHUIA.

Bech MaTtepuasbHbIil MUpP, B KOTOPOM MBI HAXOIUM IS ceOst
BCE )KM3HEHHO Ba)KHbIE CPEJICTBA CYIIECTBOBAHU I, IPUHAJIEKAT
no npasy ['ocnony u Vm ynpasinsiorcsa. Camoe jgoporoe — Ha-
ma xku3Hb — Takxke B Ero Benennn. [locMoTpum Ha oKpy:xato-
M Hac Mup OoJiee BHUMATEJIbHO, YTOOBI OTHICKATh B HEM MyTh
K Bcesbimnemy Bory u B LlapctBo HebecHoe.

MarepuranbHblii MUP, KaK ITPaBUIIO, UMEET JiBa Iosoca. Bax-
HEUILMMU TOJII0CAaMU MaTEPUAJIBHOTO MUPA SIBJISIIOTCS MaTepusi
v sHeprus. Marepus ectb ogHa u3 popm sHeprun. MzpectHo [4],
YTO BEIIECTBO HE BEYHO, OHO BO3HMKAET U UCYE3AET, IPeBpalia-
siCh B Hepruo. [1pu BRICOKOW KOHIIEHTPAIIU SHEPT UM [TPOUCXO-
JUT POXKJIEHNUE HOBBIX YaCTHI] BEeLIECTBA. BelecTBo MOXHO pac-
CMaTpUBaTh KaK «3alepTyi0» SHEPrio, KaK MPOTUBOMOIOKHBIN
NoJII0C IpUpofbl. B HacTosIIee Bpems HayKa BbIHYK/EHa COrJia-



cuthbes ¢ MoanHom borocioBoM B TOM, UTO Matepusi TPOU30IIIIa
U3 MYCTOTO MPOCTPAHCTBA, U3 «HUYero». Jla u cama cTpykTypa
MaTepHuH, B OCHOBHOM, COCTOUT U3 ITyCTOTBHI.

TiratenpbHOE M3yuyeHUE MaTepUM TOKa3blBAET €€ aHOMaJlb-
HocTh. Hanpumep, no MUKpOCKONOM ropHasi HOpPO/ia BITJISIAUT
MO3AaUKOU U3 KPUCTAJIOB. A 3JIEKTPOHHBI MUKPOCKOII TIO3BO-
JISIeT YBUZIETh B HUX OTAENbHBIE aTOMBI, 00pa3yIOIIne TPaBUTb-
HYIO PEIIETKY U pa3/ieIEHHbIE OOMBITMMHU TPOMEKYTKAMHU ITyCTO-
IO ITPOCTPaHCTBA. B CBOIO 0uepeib aTOMBI BKJIIOYAIOT B ceOsI eImie
Oosbie myctoTel. KpoxoTHOE sipo 3aHMMaet Bcero Jmib 10—
12 vactp 00bE€Ma aroma. OcTajibHOE MPOCTPAHCTBO 3AIOTHSIET
00J1aK0 3(heMEPHBIX NMEKTPOHOB — HUUTOKHO MAJIIX OCTPOBKOB
TBEPAOI'O BEILIECTBA B OKEaHAaX IMyCTOThl. AHAJIOTMYHAasl KapTUHA
NIPEJICTaBIISETCS TAK)KE HA 3BE3THOM HeOe rajlakTHK, U, B LIEJIOM,
BO Bcenennou.

Bo3M0OXKHOCTb NpeBpallieHN s SHEPTUHU B BEIIECTBO MOKAa3bIBa-
€T, 4YTO BO BceseHHOI nepBoHaYaIbHO BEIECTBA BOBCE HE OBLIO.
Beina abcomotHas mycrota. U, BOT, CTano pokaaThCs BEIIECTBO
U3 CTYCTKa KOJIOCCAJIbHOM HEPruM, CKOHIIEHTPUPOBAHHOU B TO-
YEeYHOM MIPOCTPAHCTBE. DTO ObUIO Havyaso BosbIoro BecesneHcko-
ro B3pbiBa. Cama Bcenennasi oOpa3oBanach B pe3yJibTare 3TO-
o, KOIjia TeMIieparypa 1 JaBJI€HUE HA4aJbHOU IUIa3Mbl JOCTH-
rajgu 3KcTpemMasibHbIX 3HaueHuu [4]. Tak no CnoBy bora u3 my-
CTOTBI Ha4aJ1ach BceoObeMITIONIAsE SBOMIOIMS MUpo3aaHus. Bee-
JIEHHAsl 9BOTIOLMOHUPYET 0 HACTOSILEr0 BpeMeHU. UTo OxkHu-
Jaer €€ U, B 4acTHOCTH, COJTHEYHYIO CUCTEMY B KOHLIE MaTe€pH-



anbHOrO Mupa? Yxke ceiluac Ha Kpaio BceneHHol yu€Hble yBU-
JIeJIA TaK Ha3blBaeMble YEPHBIE AbIpbl. OqHA U3 HUX HAXOIUTCS
oT 3eMiM Ha paccTossHuM B 10 ThICAY MUJUIMAPAOB CBETOBBIX
ner. Takoe OorpoMHOE PacCTOsSIHUE HENPEOJOIMMO, JaXe €Cld
€ro MOMbITAThCS MPEOAOJIETh CO CKOPOCThIO cBeTa. UE€pHas abipa
NIPE/ICTaBIsIET COOOW Pe3yJbTaT pa3pyIIeHHs CTApOr 3BE3/bI, Y
KOTOPO# BBIpabOTaH BeCh pecypc MepBOPOIHO sHeprum. Takas
Ke TevasibHasi yJacTh IOCTUTHET BCe 3BE3/1bl 0€3 MCKIII0UYEHUSI.
B pesynbrare umcno 4€pHeix Iplp Oymer Bcé Bo3pactath. OHU
CO BPEMEHEM CTaHyT OObEAMHSATHCS, YBIIEKas B ceOs BCIO Mate-
pHIO, KOTOpasi cpa3y ke NPEBPATUTCS B SKBUBAJICHTHYIO SHEP-
ruto. [locnie nonHoro ucyepnanvsi NEpPBOPOJHOM SHEPIUU pac-
mupeHue BeeneHHol mpekpaTUTCst 1 HAYHETCS TPOILIece e€ cka-
tusi. U, BOT, TOr/1a BpeMeHH, B HallleM IOHUMaHUH, «yke He Oy-
aer» (OTkp.). «CBeTrsa Ha TBepAM HeOECHOW» yke He OymyT
«OTAENATD IeHb OT HOUU, 3HAMEHUSI, THU U TO/Ibl», KaK TO ObLJIO
W3HAYaJIbHO. B KOHIIe KOHIIOB, BCsl MaTepusi OyleT MpeBpaiiieHa
B SHEPIUI0, COCPEAOTOUYEHHYIO0 B TOYEUHOM IIPOCTPAHCTBE. IDTO
Oy/ieT 3aBepIIeHUEM IOJTHOTO MEPUO/Ia SHEPro-MaTepruabHOIO
uukJia. Bes cucrtema npuueT K MCXOAHOMY COCTOSIHUIO, TIOCIIE Ye-
ro TmocjenyeT HOBbIi bosbItioi B3pbIB. 11 BCE BHOBb TTIOBTOPUTD-
Cs1 MHOTOKpaTHO. BrniosHe 04e€BUHO, YTO TaKME K€ IHEPro-Ma-
TepUaJIbHbIE LIMKJIBI IMEJIA MECTO U B IpoluioM. B npenmecrtsy-
IOLIMX MaTepUAJIbHBIX MUPAX Ha OINpPENEJIEHHOM 3Talle UX IBO-
JIIOLIMU BO3HUKAJIA CHavYaJla MPUMUTUBHAS XU3Hb. [17151 3TOTO CY-
IIECTBOBAJIM 3BE3IHBIE CHCTEMBI C TUIAHETAMH, HAa KOTOPBIX ObLIH



OINTUMAJIbHBIE YCJIOBUS, IPUTOAHBIE 1151 BOSHUKHOBEHUS U pa3-
BUTHS KU3HU. B 9TH OnarofaTHbIe yCIIOBUSI TIOMAJAId «CEMEHa
KU3HU», KOTOPBIE IBOJIIOLIMOHUPOBAIIM 10 Pa3yMHBIX CYLIECTB.
B ux pacnopsikeHHH, Kak ¥ y HaC B HacTosiiiee BpeMsi, ObUTH He
MeHee MATH MUJUIMApAOB JIET JO KOHIA UX MaTepUaIbHOIO MHU-
pa, B KOTOPOM BIIEPBbIE 3apOAWIIACH pa3yMHAsl KU3Hb.

Pa3ymHas kM3Hb TOrO AABHO IPOLIEIIIErO0 BPEMEHU OCBa-
MBaja BCE HOBBIE M HOBbBIE 3aKOHBI MPUPOIbI, UYTO 3HAYMTEb-
HO YBEJMYMBAJIO BO3MOXHOCTU HOocuTenel pasyma. Co Bpeme-
HEM HOCHUTEJIM pa3yMa MPEKHUX MAaTEPUATIbHBIX MUPOB MOJTy4Hd-
JIM HEOCTIOPUMBbIE CBEJIEHUSI O HEOTBPATUMOCTU KOHIIA UX MaTe-
pUAIbHOM KM3HU. YTO OHM CMOIJIY MTPEAITPUHATD [1J151 CBOETO Ca-
MocoxpaHeHus1? CMOIJIM WM HET, OHU JOCTUYb OeccMepTusi 1
BOMTH B BEYHOCTb? CMOXKET JIM CAEJIaTh TO € CaMO€ COBPEMEH-
HOE YeJIOBEYECTBO?

['oTOBAICH K OKOHYaHMIO CBOEr0 MaTepUaIbHOIO MUpA, OHU
MPUHSUIACH, [1aBasi HaM MPUMEpP, UCKaTb HEM3MEHHYI0 B BeKax
JTYXOBHYIO SHEPTETHUECKYIO CPely, YTOOBI BOIUIOTUTH B HEE CBOM
KOJUIeKTUBHBINA [lyX U, TeM caMbIM, AOCTUYL OeccmepTus. Mbl
T10J1araeM, YTO IOCJIE JJIMTEbHBIX U3bICKAHUM TaKasi SHEPreTh-
yeckasl cpefia, COBMECTUMAsI C UX MPOCBETIEHHBIMU JTYIIAMU,
ObLIa TIoTydeHa. PazyMHast )KU3Hb MPEKHUX MaTepPUATbHBIX MH-
POB JIOCTUIJIA BCEMOI'YIIECTBA, TaK YTO caMa CTaja JTUKTOBATh
IIPUPOJE 3aKOHBI €€ cylecTBoBaHus. Janee, HauBbicimil Pazym
MPEKHEr0 MaTepraJbHOrO MUpPA ObUT BOIUIONIEH B HETIEHHYIO
BcE oObemutontyio cpeay. [Ipy 3ToM coBepIieHHbIe TyIIN CTaIn



3MeMeHTHOI 0a3oil B CrcTemMe OnepaTWBHOIO yIipaBieHHs Oy-
OYIIMMKA MaTepUualbHbIMU U 1yXOBHBIMU Mupamu. Jta Cucre-
Ma TIPUHSIA B CBOM COCTaB MX CTPACTHBIE, Oe3rpeliHbIe TyIIH,
BCE UMEIOIIIKECS Ha TO BpEMS 3HAHU S, BBICOYAWIINI UHTEJUIEKT,
BCE MOOEKIAIONIYI0 BOJIIO U HEUCCAKAEMYIO JIIOOOBb HE TOJIBKO
K MIPOIIUION, HO M OyAyIer BO3pOXIEHHOM KU3HU. BoT mouemy
mo6ast popmMa HOBOM BO3POKAEHHON KU3HU JIOJDKHA C HE MEHb-
11ell JT0O0BbI0 OTHOCUTHCS K TyXOBHOW BEYHOH KU3HU. [[yXoB-
HOCTh CTajla caMoil AercTBeHHoU cuiiod. [Ipu 3ToM nop AyXoB-
HOCTBIO, WJIU IyXOBHOM SHEPruer, NOHUMAETCSl CUJIa BEPBI, CIO-
coOHasi coBepIIaTh Ty WM UHYIO padOTy, B TOM UHUCJIE U TPaH-
JIMO3HBIX MacCIITaOO0B.

Co3paTh yCTOMUUBYIO BEUYHYIO BCEOOBEMITIONIYIO Mofielb [ly-
Xa TOJIbKO Ha COBEPIIIEHHBIX JIyIlaX MpeICTaBUTeNel pasyma He
MPEJCTaBISAIOCh BO3MOXHBIM O€3 Apyroro mnojioca — 371a, B 3a-
Ja4y KOTOPOTro BXOAUJIO Obl OT/Ie/IeHUe MaIluX MpecTaBuTeNei
pasyma, 4To B II€JIOM OBbUIO HEOOXOIMMO ISl YCKOPEHUSI TPO-
rpecca. Takum 0Opa3oMm, TyXOBHOCTb UMEET JIBa TOJTI0CA: TI0JIO-
KUTEJIbHBIN W OTPULIATEIbHBIN.

[MonoxwutenpHast JyXOBHOCTb — 3TO 00JaaHue CHIION BEpHI,
Boxbeit [IpeMyapocThio, HEOCPECTBEHHOM CBS3BIO C BBICIIIN-
MU JTyXOBHBIMU c(hepaMu, UTO JAAET CIOCOOHOCTH MPEIBUIETh U
npuomkath [laperBo Bora. Beicota nyxa omnpenensiercs: cuiion
Bephl 1 J00BU K bory, ko Bcem hopmam KU3HU ¥ K MUPO3/a-
HUIO B 1IEJIOM. BbICOKasi 1yXOBHOCTb YJIy4dllIaeT YCIOBUS KU3HU
M Cpeibl €€ OOMTaHuSI.



AOGCOTIOTHOM TOJIOKUTETBHOM JTyXOBHOCTBIO 00J1/1a€T TOJILKO
[ocnons Bor, KoTopelii BeueH B MPOIIEANHX U OyIyIIuX Bpeme-
HaX.

OrtpuriiatenbHasi JyXOBHOCTh — 9TO BJIaJeHUE MAIIUMH pa-
3yMHBIMH CYIIIECTBAMH JbsSIBOJIbCKUMH CUJIAMH, YasieHue ot bo-
xbeit [IpeMynpocTty, mogunHeHre coda3HaM MHUpa Cero u coo-
CTBEHHOU Ype3MepHOU ropocTi. HU3MeHHOCTS Jiyxa orpe/iens-
eTcsI CTeNeHblo MpoTuBOaekHCTBIA BoxkecTBeHHO# [TpeMynpocTu
B CTAaHOBJICHUM U Pa3BUTHH KHU3HH.

YroObl 00ecreunTh BCEMOTYIIECTBO TOCTYIATEILHOTO JIBU-
’KEHHS COBEPIICHHBIX JKHMBbIX CYIIIECTB, HEOOXOIUMO OBLIO Orpa-
HUYUTh MOTYIIIECTBO JbsIBOJIA, YTOOBI MOJTIOC J0Opa CTall TOCIION-
CTBOBATh HaJ MOIIOCOM 371a. M 3T0 ObLIIO JOCTUIHYTO.

Takum 00pa3om, B BEYUHOCTH BO3HUKJIO HOBOE TyXOBHOE TOP-
’KECTBO MaTepUaJIbHOW XW3HU B BUIE OTPOMHON KHOEpHETH-
YEeCKOM MOJENIM U3 CTPYKTYPUPOBAHHBIX KPHUCTAJIBHO YUCTBIX
9JIEMEHTOB MPOCBETIEHHBIX AyIl. OCHOBY IMPOrpaMMHOIO 00ec-
TICUCHUS] STOW MOJENU TpesicTaBisiia ['eHepaibHasi onepaTuB-
Hasl CHUCTeMa IOJaBJIeHUs NbsBojia. MiMs 3TOM cUCTEMBI IO Ha-
YaJibHbIM OyKBaM Ha3BaHWs SABJISETCA He ClydalHbIM: «loc-
noapk» (Bceswiauil bor). OneparuHas Cucrema ['ocrioga, Hu
U KaKUX 0OCTOSITENIbCTBAX, HE JaBajla BOBMOKHOCTH JIbSIBOJTY
noMeIarh, TeM OoJjiee HapyImuTh, ucroaHenue CioBa U HamMepe-
Huii BeebiHero bBora, 4to ObL10 00s13aTeNbHBIM yciioBUeM Ero
BceMoryiecTBa. K coxaneHuio, 3Ty MpOCTyi0 UCTUHY HE 3HAIOT
JI0 CHX TIOp MHOTHE PEJTUTUN MUPA.



K Hacrosmemy Bpemenun Cucrema ONEpaTMBHOIO YIIPaB-
JICHUsI MaTepUaJIbHBIMM MHUPAaMHU YCTAaHOBWJIA TOPA3UTENBHYIO
CTPOMHOCTh BCesieHHOW M HEYKJIOHHBIM POCT TyXOBHOTO MHUPA.
CampIM AEVICTBEHHBIM CPEJICTBOM B YIIPaBJIEHUN MaTepUaIbHbI-
MU U AYXOBHBIMU MUPAMU SIBJIsUIACh Myzpasi Iporpamma, Wid,
Kak e€ HasbiBaeT CesameHHoe IIucanue, [Ipemyapocts, «KOTO-
py1o npenHazHauna bor npexe BekoB Kk ciase Hamen» (1Kop.
2:6—-10). C o6mieii kaptuHoU BeyHoro Jlyxa ObUT BJOXHOBEHHO
O3HAaKOMJIEH ellg 1apb M3paunsa [JaBuj OKOJO TPEX THICSAY JIET
TOMY Ha3aJ. MOXHO TOJIBKO YIMBIATHCS, KAK TOYHO OH BOCIPHU-
Hsu1 e€. B bubnuu cama [IpemyapocTs rOBOpUT €ro ycramu:

— 4, lpemynpocts, oduTato ¢ Pazymom, u uiiy paccyaureib-
Horo 3HaHus. Ctpax ['ocniogeHb — HEHaBUAETD 3J10; TOPIOCTh U
BBICOKOMEPHE U 37104 MYTh U KOBAPHBIE YCTA sl HEHABUKY. Y Me-
H{ COBET U, NpaBa; 1 — Pazym, y MeHs — cusa. MHOI0 napu nap-
CTBYIOT Y IIOBEJIUTEJIM BHIHOCSAT ITpaBIMBbIE pelieHus1. MHOo Ha-
YaJIbCTBYIOT HAYaJIbHUKU U BEJIbMOXKHU U BCe CypH 3eMiu. Jlo-
OSIUX MeHs s OO0, ¥ UIIMyIUe MEeHsl HalayT MeHs1. borat-
CTBO M CJIaBa — Y MEHsl, COKPOBHIIE BeUHOE HeOECHOe, a TaKkKe,
npaeja — y MeHs. Ilnoasl Mou siydnie 3010Ta, M 30J10Ta CaMOTO
YKCTOTO, ¥ TIOJIb3bI OT MeHsI OOJIbIIie, HekKeJIM OT OTOOPHOTO Ce-
pedpa. $1 X0y Mo MyTH MPaBIBI, IO CTE3SIM MTPABOCYAM S, UTOOBI
JOCTaBUTD JTIOOSIIM MEHsI CYIIeCTBEHHOE 0J1aro, U COKPOBHIIT-
HUIBI UX 51 HATIOJIHSIO.

I'ocnionp umen meHsA B Hadase rmytd CBoero, npexkae co3aa-
HuM CBOMX, MCKOHHU: OT BEKa sl IOMa3aHa, OT Havyaja, Mpexe



obiTus 3emud. S poamiack, Korja eme He CYIIeCTBOBAJIO 0e3-
JIHBI, KOT/Ia emE He ObLJI0 NICTOYHUKOB, OOMJIBHBIX BOAOK. S po-
JWJIach MPEkKAe, HEXKEMU BOZHUKJIM TOPbI, MPEK/IE XOIMOB, KO-
raa eni€ OH He COTBOPWII HU 3eMJIM, HU MOJIEN, HA HayaIbHbIX
neUTMHOK Beenennont. Korma OH Bo3aBurai HeOeca, s Oblia TaM.
Korga OH npoBoOnuI KpyroByto 4epry o JHIly Oe3/IHBI, KOorjia
yTBEPk/IaJl BBEpXY 0oOJIaKa, KOIjia yKperuisil ICTOYHUKY Oe3/THbI,
KOI/Ia 1aBajl MOPIO YCTaB, YTOOBI BOJBI HE MEPecTyIaiu mpeie-
JIOB €ro, Korja roJiaraj OCHOBaHMS 3eMJIU: Torja s Obuia IpH
Hém xynoxuurero. S Obia pagoCcThio BCSIKUU J€Hb, BECESCH
nipen oM Ero Bo BcE BpeMsi, Becelisich Ha 3eMHOM Kpyry Ero,
U pajocTh Mos Obuta ¢ chiHaMu 4enoBedeckumu (ITpur. 8:12-
31).

W3 mpuBeAEHHOTO 371ECh CBAIIEHHOIO TEKCTA SICHO BUJHO, YTO
[Tpemynpocts Bora 6b11a co3ana 3a10Jro 10 Bosbioro B3peiBa,
Korjia elé He ObUIO HeOeC U «HavaJIbHBIX MBJIMHOK BeeeHHOM»,
00pa30BaHHBIX IOCjIe BoJbITIOro B3phiBa U3 MEPBOPOIHOMN IHEP-
ruu. IIpu 3tom IIpemynpocrte bora nenenanpasiieHHO IpeHa-
3HAYAETCS [IJI51 «ChIHOB YEJIOBEUECKUX». [ JTaBHOE B €€ BOCIIpUSI-
TUM JIOJDKHO OBITh «PacCyIUTENIbHOE 3HAaHUE», a He YCTapeBIlre
JIOTMBI APEBHUX JTIOJIEN.

Haumbonee orpuratenbHOR TyXOBHOCTBHIO HAJENEH AbSBOIL.
OpHako ero JeucTBUsl B MOJHOM Mepe KOHTponupylorcs Bcee-
BbIlIHKUM [ocrionom borom. be3zxkuzHenHast matepust UMEET OT-
PUILIATENIbHYIO JYXOBHOCTh U BCELIEJIO HAXOAUTCS BO BJIACTH JIbsI-
Bosia. E€ orpomHasa nmpupogHas SHEprust MMEeT pa3pyLIUTElIb-



Hylo cuity. OHa 1Jisl )KUBBIX OPraHU3MOB SIBJISIETCS] arpeCCUBHOM
Cpeioii, CUMBOJIOM HEJIETIOCTH U 371a.

['ne xe ckpbiTa Ta BoxkecTBeHHasi cynepcuia, B KaKOM MPOsIB-
JISIETCS «HENPUCTYITHOM CBETE», YTOOBI 3aBOJIUTh U YIPABJIATDH
CJIOKHENIIMM MexaHnu3MoM Bceenennoi? Poxnenue kaxaou 4a-
CTHUIIBHI BEIIeCTBA B JAOOpaTopru (Ha YCKOPHUTEIISIX) COMTPOBOXK-
naetcst 0Opa3oBaHKMEM e€ aHTHITOa — aHTUJacTUIIBl. Harmpumep,
JIEKTPOH, UMEIOIIMKA OTpULIATEIbHBIN 3apsi[, BCErJa POXKIAeT-
sl B IIape C aHTUAJIEKTPOHOM, KOTOPBII HA3bIBAIOT TO3UTPOHOM.
[ocnenHuii IMEET TakyIo ke Maccy, Kak JIEKTPOH, HO TPOTUBO-
TIOJIOKHBIN TEKTPUIECKUM 3apsi. AHAJIOTMYHO POXKJICHHUE KaXK-
JIOT0 IIPOTOHA COMPOBOXKIAETCS POKACHUEM aHTUITPOTOHA. B 11e-
JIOM, aHTUYACTHUIIBl IPUHSTO Ha3bIBaTh AHTUBEILLIECTBOM.

MHorve yuyéHble MpearoyaraloT CylieCTBOBaHME IBYX pas3-
JIMYHBIX MUPOB. YacTHUIIBI B KaXJIOM U3 TAKMX MUPOB 00IaAAI0T
BCEMHU CBOWCTBAMHU, BKJII0UAsi CHIOCOOHOCTh B3aMMOJIEHCTBOBATD
JPYT C JPYTroM, OCPEACTBOM Pa3IMYHbIX CHII pUpobl. OTHAKO
y 9acCTHII B «JIpyTOM» MHpE CYIIECTBYEeT CBOM COOCTBEHHbII Ha-
O0p MHBIX B3aUMOJEUCTBUI. TakuM 006pa3zom, Mex/1y YaCTULIaMHU
U3 Pa3HbIX MUPOB HET MPSIMOTO B3aMMOJIEUCTBHUS, 32 UCKJIIOYE-
HueM rpaButauuu. «IIpuspaunas BeenenHasi» B3aMMOIENCTBY-
€T ¢ peaibHOM BcenleHHOM, HO BO MHOTOM OCTA€TCSl HE3aMETHOM.
Y4éHbpIM JaBHO U3BECTHO CYIIIECTBOBAHUE BO BceleHHOI orpoM-
HOT'O KOJIMYECTBA HEBUAMMOI'O BEILIECTBA, BbI3bIBAIOIIETO I'PABU-
TallMOHHBbIE BO3MYILEHM S, HO B OCTAJIbHOM OCTAIOIIIErOCs1 COBEP-
IIEHHO HE3aMETHBIM. DTO U €CTh «IIpU3padHas BcesneHHast».



['maBa 2. TpyOHble 3ByKku HeOec

Her Huuero B Mupe Kpome SHEpruu, BCE, YTO B 3TOM MHU-
pe ecTb — SHEprusi. DHEprusi 3T0 BEYHbIM JABUraresb. Bc€, B
TOM YHCJIE YEJIOBEK, BOBJIEUEHBl B €€ HEUCTOBBIN KPYIOBOPOT.
ITO MOUCTHUHE BCEOOBEMITIONIEE U YHUBEPCaJIbHOE MoHsATHe. ToT
CMBICIT, KOTOPBIH CJIETyeT BKJIabIBATh B 3TO MOHSTHE, OE3rpaHu-
YeH, Kak Oe3rpaHMyYHO MPOCTPAHCTBO OKpyxkarwoiiee Hac. CyTb
SHepruu — Hayano. Havasno 3to npeikok B Oyayiee. bes nsme-
HEHMS HeT Hauyasa, HeT HUYero.

DHeprusi 3T0 U3MEHEHHOE COCTOsIHME MpocTpaHcTBa. CBOU-
MU OpraHaMu 4yBCTB, IpMOOpamMK Mbl MOXeEM (PUKCHPOBATh €€
MPOSIBJIEHNE, TO €CTh U3MEHEHUE OKPYKAIOIIEr0 MPOCTPAHCTBA.
MbI MOKeM OECKOHEYHO MPHUOIMKATHCS K €€ CYyTH, U3ydasi TOH-
yauiuye e€ nposisiaeHus1. tor cienyonmii, SHEPrusi 3T0 HEYTO
3aKJIIOYEHHOE B OTPeIeSIEHHOM 0ObeMe, 00JIajatoliee IBUKEHN-
€M U CIIOCOOHOCTBIO U3MEHSTh. YeIoBeKy 9TOro BIOJIHE JI0CTa-
ToyHO. OH NOoAAMeYaeT 3TU MPOSIBJICHUS] SHEPIUU U UCTIONb3YeT
BO Omaro xu3Hu. B CBOE BpeMsi UesoBeK M3Y4HJI SHEPrHio Or-
Hsl ¥ TIPUCTIOCOOUTT €€ JIJIsl CBOMX HYXJ, 3aTeM SHEepPruio Jioia-
I (HEYTO, 3aKT0UYE€HHOE B 00BEMeE Jiolaan), sHepruto CosHIIa,
SHEpruio aToMa u T.[.

Marepus 310 TOJIBKO (popMa, KOTOPYIO TPUHUMAET HEKasl pa3-
HOBU/IHOCTb SHEPruu. MOXHO BBIJIEJIUTh JIBA OCHOBHBIX BH[IA
sHepruu. [lepBblil BUJ SHEPIUM — JIEMEHTAPHAS SHEPIUsA. DTO
TO, YTO UcyckaeT COJHIE I UCIYCKAET OrOHb Ha 3eMJIE, 3TO
CBET MOJIHWM, Pa3JUYHbIE MCKPbl U CBEYCHHS. DJIEMEHTapHAs



SHEPrusl pacrpoCTPaHsIeTCs] BOTHOBBIM 00pa3oM. DTO SMEKTPO-
MarHuTHbIe BOJIHBL. Onipeies€HHbIEe JJIMHBI STUX BOJIH YEJIOBEK
CHoOCOOEH Y/IaBIMBaTh KaK CBET. DHEPrusl BCTYIAET BO B3aUMO-
JIeNCTBUE NMOPUUSIMU (KBAaHTAMM).

Bropoii Buz HEprum — 3710 aKKyMYJIMpPOBaHHAsI IeMEHTap-
Has sHeprusa. PU3MKKA HA3bIBAIOT 3TO YaCTUILIEU. 31eCh HE BCE
TMOKa SICHO B TIOJIHOM Mepe, HO HEKOTOPbIe 3HaHUS yike ecTh. Kak
POXKJAIOTCA M KaK pacnajaloTcsl YacTUIbl COCTABJISIIOIIME aTO-
MBI: 3JIEKTPOH, MPOTOH, HEUTPOH? DTO OCHOBA OKPY:KAIOIIErO
HAC MUpa U HAC CaMUX. DHEPrus, pacpocTpaHsieMast KOpOTKHU-
MU BOJTHAMU (raMma KBaHTBI) B MOJIE siipa aToMa MpeBpaniaer-
csl B Mapy YacCTHIL: JIEKTPOH, MO3UTPOH. Kak poxgaercs anek-
TPOH MOHATHO. Bo3bMEM 1TpoTOH. OH BXOIUT B COCTaB 1/1pa BCEX
aTOMOB. MBI HE yMeeM €ro co3laTh, 3aT0 YMEEM PA3PYIIUTh,
3710 npoine. [IpoToH pacnagaercs Ha MO3UTPOH U HEUTPAJILHBIN
nuoH. [Inon pacnagaercsa Ha aBa OTOHA, TO €CTh Ha MEPBUY-
HYI0 SHepruo. HelTpoH Takke BXOAUT B COCTaB sipa aTOMOB.
OH pacrniaaercst Ha MPOTOH, MEKTPOH U JIEKTPOHHOE AHTUHEN -
TPUHO (A Takke, BO3MOXKHO, TaMMa-KBaHT). Ha ocHOBaHuUM u3-
JIO)KEHHOTO (paKkTa, MOXHO CIIeJIaTh BBIBOJ, TO, YTO Mbl Ha3bIBa-
€M MaTepuei, COCTOUT U3 SHEPrUU. Y CIIOBUSI CO3[JaHK 1 BCEX aTO-
MOB TaOnuIpl MeH/ieneeBa pa3jinyHbl U 0 KOHIA HE BBISCHE-
Hbl. MOXHO TIPEIoNOKUTh, YTO MTPOUCXOAST OHU MPU BBICOKUX
CKOPOCTSIX JBMKEHMS U TUIOTHOCTY PA3JIMYHbIX YACTHULI, a TAKKE
siIep aTOMOB BOAOPO/A, TeJIus.

OcCHOBHBIE CBOVCTBA SHEPIUH 3TO: | ) IBUKEHHME. 2) HAITpaBJIe-



HUE JBIKEHUS. 3) CITOCOOHOCTh B3aMMO/IEHCTBHS.

30ech clenyeT 3aMEeTUTh, YTO SHEPrus (JEKTpOMarHUTHasI
BOJIHA) U JABWUKEHUE HE MOTYT CYIIECTBOBATh paslieibHO. [IBU-
’KE€HUE 3TO €CTb dHeprus. B3aumonenicTBue sHEpruu MpUBOAUT
K u3MeHeHMo. Kakue namMeHeHusi npou3BOJUT NEPBUYHAS SHEP-
rus?

1. B3auMonencTBys ¢ ojieM siipa, MPOMCXOAUT MpeBpaIieHre
B I1apy: JIEKTPOH, MIO3UTPOH.

2. BzaumoneicTBysl ¢ yacTuileld, SHeprusi MepexoauT B 4a-
CTUILYy B BUJE [IOMOJHUTEIBHOM CKOpOCTH IBHkeHUs. [lepena-
€T CBOI0 CKOpoCTb. Hampumep, B3aMMOAEUCTBYS C JEKTPOHOM
B aTOMe€, IEKTPOH MOJIyYaeT JONOTHUTEIBHYIO CKOPOCTh (IHEP-
TUI0) U TOKUJAET aToM. JTO JaéT aTOMy CIIOCOOHOCTb COEH-
HUTBCS C ApyruM atoMom. [lporcxonut crpoeHne BenecTsa, u
peasu3aiiysi MHOrooopasusi OKpyXkKalolero Mupa.

3.B3auMopeicTBysl C aTOMamMH, SHEPrus MepelaéT UM CKO-
pPOCTb. DTO MPOSBISAETCA Kak TeMmIieparypa. biaronpusrtHas
Temneparypa (CKOpOCTh aTOMOB B ONpeeIeHHOM 00bEME) Oc-
HOBA XXM3HU Ha 3eMJie. DTo Takxke BeTep, 00J1aka, yparaHsl, MOJI-
HUM, JOXK]M, OKEAHNYECKHUE TEUECHUSI.

4. BzanMopIeficTBYsI C aTOMaM1 T'aMMa-KBaHThI CIIOCOOHBI W3-
MEHSTh Si/ipa aTOMOB BBIOWBAsI IPOTOHBI ¥ HEUTPOHBI, UTO TAKXKE
MPUBOJUT K POXKJICHHUIO Pa3IMYHbIX aTOMOB, MOJIEKYJI U MHOTO-
00pa3uIo OKPYKAIOIIEro MUpA.

5. B3aumopeicTBys ¢ KJIETKaMU pacTeHMid, SHEeprus 3aryc-
KAaeT MEXaHM3M CO3JaHUsI U pa3pylleHUs] PA3JIMYHbIX MOJIEKYJL.



STO NPUBOIUT K Pa3BUTHUIO U POCTY PACTEHUIA.

SHeprus KuBasi IOTOMY, YTO OHA HE MOXKET ObITh Oe3 IBHXke-
HUSA U JAE€T JBUKEHUE BCEMY OCTAIBHOMY MMpPY, B TOM YHCIIE
Y YEJIOBEKY Yepe3 MHOXKECTBO NPEBPAILEHUNA. DHEPIrUs KUBET
BEYHO, OHA NIEPEXOIUT U3 OJIHOI'O COCTOSIHUSA B APYIrO€, U3MEHSIA
OKPYXAIOIIUI MUP.

[lonaTHE SHEPrUA 3TO OTIIPaBHAs TOYKA, BEPIIMHA MMpPaAMU-
Ibl, OT KOTOPOU MAET MOCTPOEHUE Haulero Mupa. JlaHHbIA oJ-
X0 K TNOHATHIO SHEPrusl MOMOTaeT MOHATh MHOTOYMCJIEHHbIE
SBJICHUS OKpY:Kawoulero Hac mupa. KoamuecrBo Bcen sHEpruu,
KOTOpasi Bpalaercs B MaTepuajabHOU BceneHHOW, W3HAYalIbHO
OrpPaHUYEHO: SHEPTUM HE CTAaHOBUTCS OoJiblle co BpeMeH bosb-
I0ro B3pbiBa. TOJBKO BCS 3Ta OrPOMHAsi SHEPrusl B IPOLEC-
Ce 9BOJIIOLIMU MaTePUAJIbHBIX (POPM NpUHUMAaIIA (POPMBI pa3Iny-
HBIX SHEPTUI 1 OOBEKTOB: OT MUK POCKOIIMYECKUX JI0 OTPOMHBIX.
13 Hee co3maH Bech Halll MaTepUajibHBIA MUpP, OT IpyObIX (hu-
3UYECKUX (POPM JO CaMBIX TOHKMX KOHCTPYKLMI MEHTaJIbHOIO
11aHa (MBICIIb — 3TO TOke (popMa cylecTBoBaHusA 3Heprun). Co
BpPEMEHEM 3Ta N3HAYaJIbHASI SHEPTUU CKOINJIACh HEPABHOMEPHO:
r71e-To ee Oosblile, rjie-To MeHblle. Hanpumep, 3a MHOrouucieH-
HbIMU (hOpPMaMU SHEPIUM CIPATAHO OOJIbINE, A TaM, IJIe MEHbIIE
¢opm, mensinie u sHeprun. Ho obiiee KommyecTBO M3HAYAIbHON
SHEPIUY OCTAETCS HEU3MEHHBIM.

Hama BceneHHas 3BOMIOIIMOHHO pa3BUBAETCS: W3HAYaJIbHASA
SHeprus nocie bosbIoro B3psiBa yIIOTHAIACH, MO/ BAMSHUEM
TEMIIEpaTyp U JaBJICHUS CO3JABAINCh XMMUYECKHE IEMEHTHI U



BUJIUMBIA HaM Mup. Bcs sHeprus Bo BceneHHoit Haxomautcs B
HEMpPEepbIBHOM JIBUKEHUM U Pa3BUTUU, OHA TpaHCHOpMUpPYeETCs
B pa3jiMuHble TpyOble U TOHKHE (hOPMbI MAaTePUAILHOTO MUPA,
CO3/IaeT SHEPruu, TeueT, ABUKETCSA U CylIecTByeT. Marepuu B
Haienn BeelleHHON CTaHOBWIIOCH OOJIbIIE, a KOJIMYECTBO M3HA-
YaJIbHOW 9HEPTUU OCTABAJIOCH MPEKHUM. DHEPrusi BHYTPU KakK-
JIOM YaCTUYKU MATEPUU — €€ apXUTEKTOP U TBOPEll, U, IO CYTH, B
KaXJIOM aTOMe €CTh TOJIbKO SHEeprusi. JHEPruu BOBJICUEHHOW He
CTaHOBWJIOCH OOJIbIIIE, OHA TOJIBKO MeHslJIa CBOU (DOPMBI M CTPYK-
TYpY. DHEprus CO34A€T, IPUTATUBAET, OTTAIKUBAET, TPAHC(HOP-
MHUpPYeT W CO3J1aeT. 3aKOH COXPAHEHWSI SHEPIrUM — ITO peasb-
HOCTb, O KOTOPOU HaJI0 MOMHUTh, C KOTOPOU HAJ0 KUTb. Mbl
JENCTBUTENIHHO KUBEM B OKE€AHE SHEPruM, KOTOpasi Mojl BJUSHU-
€M Pa3JIMYHBIX 0OCTOSATEIHCTB, B 3aBUCMOCTH OT IOTpeOHOCTEN
9BOJIIOLIMY, TPUHUMAET pa3inyHbie popmbl. JJocTymHOM 3HEp-
MU O'POMHOE, HO OTpaHMYEHHOE KoJu4ecTBo. MeHsist popmy
CBOETO CYHIECTBOBAHMS1, OHA OCTAETCSI HEU3MEHHOM 110 CBOEH CY-
TH.

B mporiecce coTBOpeHHsT mMarepuabHOTO MUpa BUXPEBbIE
MJIa3MEHHbBIE YeTUHEHHBIE BOJIHBI, TTOCJIEIOBATEIbHO CO3/1aBAIN
Bce HeOecHble Tena BceesreHHon. Mbl nosaraem, yto Bosbimon
B3PBIB IPOU3OINEN 10 TPUYMHE Havala 00pa30BaHUsI BEIIECTBA,
KOTOPOE TMOCTOSIHHO CIEPKUBAJIO AAJIbHEUIIINE peaKluyd CUHTe-
3a, YTO J1aJI0 BO3MOXXHOCTb [IEPBOPOTHOM SHEPTUU ITPOU3BOIUTH
MaTepuIo 10 KOHIIa MaTepuaibHOro Mupa. IlepBopogHas sHep-
T'Usi — 3TO Mepa BPEeMEHU CYIIIECTBOBAHUSI MAaTEPUATIBHOTO MUPA,



TIEPBONPUYMHA BCEX BUJIOB HEPrui U B3ammozencTui. [Toka
OHA CYILECTBYET, UIET TBOPEHUE HOBOWM MCTOPUM MHPA, a C €€
VCYE3HOBEHHEM MPEKPATUTCS pa3BUTHE, MOTaCHYT CBETUJIA Ha
TBepAM HeOECHOMW, OCTAaHOBUTCA BpeMs. DTo OylneT KOHell Bce-
My kuBOMY. Borpocy BO3HMKHOBEeHUs1 BcelleHHON MHOro cuit
MOCBSITUJI BBIIAIOIINAKCS COBETCKUM aCTPO(PU3HUK, TOKTOP (pu3n-
ko-Matemarnyeckux Hayk H. A. KosbipeB. OH yTBepxkai, 4To
3BE3/1bl — ITO HE SIAEPHBIN KOTEN, MO0 TeMreparypa BHYTPH HUX
HeJI0CTaTOuHa J1sl OJIep:KaHu s SIAepHOM peakliuy. 3Be3/1a, Mo
€ro MHEHHUIO, MTPEJICTABIIsSET COO0I «MaIlliHy» 10 TepepadoTke
OCTaTKOB NIEPBOPOJHOM SHEPrUHU.

[To coBpeMeHHbIM IpecTaBIeHUsIM, HaOMoaaeMas HaMu Ceud-
yac Bcenennas Bosnukia 13,77 = 0,059 mnpn et Hazag u3
HEKOTOPOrO HAYaJIbHOTO «CHUHTYJISIPHOTO» COCTOSIHUSI M C TeX
MOp HEMPEPBHIBHO pacimpsiercs, U oxjaxaaercs. CortacHO u3-
BECTHBIM OI'PAaHUYEHHUSAM MO IPUMEHUMOCTH COBPEMEHHBIX (PU-
3UYECKHX TEOPHit, HarnOoee paHHIUM MOMEHTOM, JIOITYCKAOIIAM
OMKCAHWE, CYUTAECTCA MOMEHT [ [TaHKOBCKOM 3M0XHU C Temnepa-
typou npumepHo 1032 K (ITnankoBckas Temneparypa) U IUIOT-
HOCTBIO OKoMo 1093 r/cm® (ITnaHKOBCKAs IIOTHOCTH). PaHHsAS
Bcenennasi mpencrapiisiia coO0M BBICOKOOTHOPOTHYIO M M30-
TPOITHYIO Cpe/ly C HEOOBIYAHO BBHICOKOW TIOTHOCTHIO SHEPTHH,
TEMIIEPaTypou U AaByieHUueM. B pe3yiibTare pacipenus 1 oxJia-
K JeHus Bo BeeneHHOM npon301uiy ¢ha30Bble MEPEXO/Ibl, aHAJIO-
T'MYHblE KOHJEHCAIMU KUIKOCTU U3 rasa.

0—35

[TpubmusuTensHo yepe3 1 CEeKyH]l TIOCJie HACTYIUICHUS



[TnankoBcko 3noxu (IT1aHKoBCKOe Bpems — 1074 CEKyH/]I MO-
cie bosnbuioro B3peiBa, B 3TO BpeMs IPU BBICOYAMILEN CKO-
POCTH IBUKEHUSI OTAEbHBIX JIEMEHTOB I'DABUTALIMOHHOE B3a-
MMOJIEVICTBIE BUXPEBBIX 00pa30BaHMN OTAENIMIOCH OT OCTallb-
HBIX (PyHIAaMEHTAJbHBIX B3aMMOIEUCTBUM) (Pa30BBIM INEPEXOL
BBI3BAJI IKCIIOHEHIMaIbHOE paciipeHue Bcenennoil. [laHHbIA
nepuon nonyuyws1 HazBaHue Kocmuueckoit undusiuu. I[ocne
OKOHYaHM 3TOro NepUoja CTPOUTENbHbIN MaTepral BeeneHHoi
NPEJICTaBIISLT COO0M KBapK-TTIOOHHYIO Tiazmy. [o mporrectBum
HEKOTOPOro BpeMeHH TemIeparypa ynaja A0 3HaYeHH, P KO-
TOPBIX CTaJl BO3MOXKEH CleayIomuii (pa3oBbIl TIEPEeX0jl, Ha3biBa-
emblii GapuoreHe3ncom. Ha 3ToM sTamne KBapKu ¥ ITTIOOHBI 00b-
eIUHWINCH B OAPHOHBI, TAKKME KaK MPOTOHBI U HEUTPOHBL. [Ipu
9TOM OJHOBPEMEHHO MPOMCXOUIIO aCMMMETPUYHOE 00pa3oBa-
HUE KaK MaTepuu, KOTOpasi IPeBaJIMpoBaja, Tak U aHTUMATEPUH,
KOTOpbIE B3aMMHO AHHUIMJIMPOBAJM, MpPEBpallasiCh B I'OCIOA-
CTBYIOILIEE U3Ty4YEeHHE, BCJEJCTBUE YErO HACTYIUIIO YCKOPEHHOE
pacuipenue BeeneHHOIA.

Knaccudukaims sneMeHTapHbIX YacTHI] ¢ HYJEBOM Maccou
nokos1 (o A. I'. IlInénoy [5])

Taoumua 1



JREYEHT:

Hazgagus Cmur JHETHA OMTYPAcIaga
sHeE T EEY £ 03 03hH -
Irogoemsabi

doreE 1 —ro poga 0 hH -
Ipogomeandl

fioTeE 2 — o poda +1 hH -
Foror 1 Bonzzh H 4303+ 1017
Eeitrpuan =03 Bonzeh H o

4303 + 107

Oo6o3Hauenus: h — mocrosinnas Ilnanka; H — mocrosHHas
Xa00ma.

Jli1s1 TOrO, 9TOOBI 3arJISTHYTh B CaMble ITEPBbIe MTHOBEHHUS 9TO-
r0 TBOPUECTBA, OOPATUMCS K CTPAHUIIAM CPAaBHUTEJIHHO HeIaB-
HO OTKPBITHIX SiAepHBIX peakimidl. C UX MOMOIIBI0 MOXHO Je-
TaJIbHO YBUJIETh, KaK U3 MEPBOPOJHON SHEPIUU, «U3 HUYETO»,
co3/aBajachk, co3aércsa U OynmeT co3maBaThcs MaTepus. MTak,
B CaMOM Hauajie ObUI TOYEUYHBI CT'YCTOK KOJIOCCAJILHOUM HEp-
ruu. Tam Obl1a SHEPrus, KOTOPOM OYyNIET JOCTATOYHO, YTOOBI 00-
pa3oBaTh Maccy Bcell BeesieHHOM 10 KOHIIa MaTepuajibHOTO MU-
pa. BHauasie a5ieKTpoMarHuTHOE U3 TyYeHUe COITPOBOXK AT JJ1e-
MEHTapHBIE YaCTHIIBI ¢ Hys1eBor Maccoit (Tadmuma 1). Onu pon-
CTBEHHBI TIEPBOPOJHON SHEPrUM, KOTOpas B 3MOXY WHIALUN

(10-** ¢) Geum pa3sMepoM c rpeindpyT, yBeJIMYUBAIOIIMECS B
pasMepax 10 HaCTOALIETO BPEMEHHU.



OT HaYaJIbHOM CUHTYJISIPHOM TOUKHU IPU €€ CBEPX FOpsiueM Co-
CTOSIHMM ITPOMCXOJMIIa Tiepeaya Teria K neprudepuu JeKTpo-
MarHUTHBIMH BOJTHAMU. DJIEKTPOMATHUTHBIE BOJIHBI — 3TO TaKKe
9NIEKTPOMArHUTHbIE KOJIeOaHMs1, KOTOPblE paclipOCTPaHSIIOTCS B
KOCMMUYECKOM Bakyyme co ckopocteio 300 000 kmiomerpos B
cekyH1y. IHbIMM cJIOBaMM MOKHO CKa3aThb, YTO JIEKTPOMArHUT-
HOW BOJTHOM HA3bIBAIOT PaCHpPOCTPAHSIONIEECS] B POCTPAHCTBE
JIEKTPOMArHUTHOE TI0JIE€ WX JIEKTPOMArHUTHOE BO3MYILIEHHE.

Kaxpiil pa3, Korga 3JIeKTPUUECKU TOK CUHTYJSIPHOM TOY-
KM W3MEHSIET CBOI0 YacTOTY, OH T€HEpPUPYET JIEKTPOMArHUT-
Hble BOJIHBI — KOJIe0aHWsl JIEKTPUYECKOTO M MAarHUTHOIO CH-
JIOBBIX MOJIEW B MPOCTPAHCTBE TOYHO TaK, KaK M3MEHSIOIIMIA-
Cs1 TOK B aHTEHHE paJIMolNepeaTunKa, KOTOPhId CO3/1aeT KOJblia
PacnpoCTpaHSIIOIIMXCS B IPOCTPAHCTBE paguoBoiH. [lepBopon-
Hasl SHEeprusl MEeKTPOMArHUTHON BOJIHBI — 3TO ramMMa-u3iyde-
Hue. ['amma-n3iyyenue (ramma-iyun) — BUJ 1€KTPOMarHUTHO-
IO U3JTY4YEeHUs], XapAKTEPU3YIOLIUICS UYPE3BbIYANHO MAJIOW [IJTH-

Hoit BosHbI — Menee 2-10710 v — Y, BCJIEAICTBUE ITOTO, SIPKO BBI-
PaKEeHHBIMU KOPITYCKYJISIPHBIMH Y CJ1a00 BbIPa)KEHHBIMH BOJTHO-
BbIMU cBoiicTBaMu OHa MpeJIcTaBiisiyia coO0i pacrpocTpaHeHre
B IPOCTPAHCTBE C TEYCHUEM BPEMEHH BUXPEBBIX EKTPUUECKUX
Y MarHUTHBIX CBEPXCUJIbHBIX TOJIeH. [IJTiHA BOJTHBI raMMa-u3Iy-
YeHHUs He JIOCTHTajia M OJIHOM CTOMWJITMapOHOW MeTpa (Oonee

1
6-10" I'n). OHa Takke pacnpOCTPaHSUIUCh B TPOCTPAHCTBE CO
CKOPOCTBIO CBETA, a CUJIOBbIE JIMHUU UX JIEKTPUUYECKOro M Mar-
HUTHOTO TIOJIEN pacriofiaraiyuch o MpsIMbIM YTJIOM JIPYT K IPYTY



Y K HAIlpaBJICHUIO JABUKEHUS BOJHBL. JTU BOJHbBI PACXOIUJINCh
paclMpAIOIIAMHUCA IIAPOBBIMU NOBEpXHOCTAMHU (Puc. 1).

Puc. 1. [Taropawa Bonemore E3peied & BEIS TAMMA-ECIRINEE (5) H TAMMA-E0IH (3) Ha
coBpeMeHEECH Belecnoll cdepe

[Tpy 3TOM JYyYHCTHINA TEIIOOOMEH B BUXPEBbIX 0Opa30BaHU-
X TPOTeKasl IPU OTCYTCTBUM MaTepUabHOU Cpefbl, TO eCTh B
BakyyMe. BCoMHMM, YTO MCTOYHMKOM BCEX BUIOB SHEPIUU Ha
3emiie B KOHEUHOM UTOTe SIBJISIETCS IEKTPOMArHUTHOE U3JTyde-
Hue Comuna. CosHile MOChUIAeT Ha 3eMJIIo JIydHd, KOHIIEHTpa-
1S SHEPTUU KOTOPHIX HeBeJMKa (Ha MOBEPXHOCTU 3eMJIM Me-
Hee 1 kBT/M2). Unest 00 3/eKTpOMarHUTHOM MPUPOJIE IEMeH-
TApHBIX YACTHUII BbICKa3aHa A. DUHIITEUHOM, KOTOPbII HEOIHO-



KpaTHO YKa3bIBaJI Ha OOIITHOCTb MPUPOJIBI TIOJIS U BEIecTBa: . ..
JIEMEHTAPHBIEC YaCTULBI MATEPUHU 110 CBOEH IIPUPOAE MPEICTAB-
JISIOT COOOW He YTO MHOE, KaK CTYIIEHHUs SJIEKTPOMAarHUTHOTO
nons, ...~ (A. DunmreitH. CoOpaHue HaydHbIX TpyaoB. M.: Ha-
yka. 1965. T.1. C.689).

B cooTBeTcTBUMM € 3aKOHOM COXpPAHEHWSI SHEPIUU — SHEP-
rusi DMB He ucuesaer, a mpeoOpa3yercs: U3 AMEKTPOMArHUTHBIX
BOJIH B 3AMKHYTO€ SHEPreTU4eCKOe MPOCTPAHCTBO B BUJIE «ATO-
MOB», TO €CTh IpeBpaiaercs B marepuio. I Haobopot. Takum
obpasom, sHeprus DMB sBisieTcs emuHCTBEHHBIM BO Beelnen-
HOW TBOPLIOM MAaTE€pUaIbHOIO MHpa, (POPMHUPYIOLIETOCS U3 TEX
ke DMB, eMHCTBEHHBIM UCTOYHUKOM JABHKeHUs1. Takum oOpa-
30M SHEPrusl MEKTPOMArHUTHBIX BOJIH BceneHHoi cyiecTByer
W3HAYAJIBHO, U3 KOTOPOM MOCTOSHHO (popMupyemasi HoBasi Ma-
Tepus. Bce aToMBI, B TOM YHCIIe U «TIEPBOATOM», TTPEICTABISIOT
coOoll Bpatmatoiyocs suepriuio SMB B 3aMKHYTOM 3HepreTu-
YECKOM TPOCTPAHCTBE, KAKABIN (DaKTUUECKH SIBJISIOTCSI CBOETO
pO/ia «COJIEHOMAAMU» CO CBOEW MarHUTHOM OChIO.

Jlanee BuxpeBble 00pa30BaHUs OyIyIIUX TaJaKTUK pa3pbiBa-
JIM1 HA MHOTOYMCIIEHHBIE OCKOJIKM MEPBOPOAHYIO SHEPIUI0. ITU
OCKOJIKM JaBaJIM BO3MOXKHOCTb ITPOAOJIKEHUIO PEAKIIUAM CUHTe-
3a. TospKko nocne HAX c(pOpMUPOBATIUCH ATOMHBIE S/1pa, A 3aTEM
U JIETKKE aTOMBl BOIOPOAA U Tefusi, CiocoOHble (POPMUPOBATDH
3BE3/bl U UX CKOIUIeHUs. [Ipu 3TOM nepBopoaHast sHeprus B 3a-
MEPTOM COCTOSIHUM COXpaHsijia BCe MepapXUUECKUe 3apOAbIILIn
JUTs1 TPOM3BOJICTBA HOBOTO BEILIECTBA BCenieHHOM 10 HaCTOAIIETO



BpeMeHU. MBI nojaraeM, 4to TepMOsIIEPHbIE PEaKIIUM CUHTE3a
HE MOT'yT MPOTeKaTh 6e3 MOIBOAA AOTIOTHUTEILHOW SHEPTUH.

2

Pue. 2. Tlamopama Tef0SdsfHOTD BSPRE] (DoO00HY KEAHTOBIHHED CHHINILAPEOH
TOUEN HEATansECH Beansgaci)

Pannsis Beenennas pacimmpsiiach Ype3BbIYaitHO OBICTPO, TaK

YTO MO MPOLIECTBUM MHUHYTHI TeMreparypa ynaia g0 10 ’K, a
CIYCTSl €lE HECKOJIbKO MHUHYT — HHMXKE YPOBHS, PU KOTOPOM
BO3MOXHBI snepHble peakuuu [4]. Korga Temneparypa Beenen-
HOW IMOHU3WJIACh JI0 6 ThICSY I'paycoB KebBUHA, BOSHUKJIU IIEP-
Bble atoMbl. [losiBUIack nepapxudeckas cTpykTypa marepuu. 13



KBAapKOB 00Pa30BAIUCh TPOTOHBI M HEUTPOHBI, KOTOPBIE cHOp-
MUPOBAJIM fAApa aroMoB. Torna JOMUHMPOBAIX ABa SAAECPHBIX
B3aMMOJIEMCTBUS, U3 HUX CUJIbHOE CBA3BIBAJIO KBAPKU B ITIPOTOHBI
Y HEeUTpOHHL. [lepBble aTOMBbI UMEJN IEKTPOMATHUTHYIO CBS3b.
DeKTpOMAarHUTHAs YHEPrsl KOCMOca Urpaja, urpaer u Oyaer
Urpath BECbMa BaXHYI0 poJib B 3Bomonuu Bcenennou. [lanb-
HelIlee CHIKEHUE TeMITEpaTyphl BeleCcTBa O1aronpusTCTBOBA-
JI0 0Opa30BAHUIO YeIMHEHHBIX BUXPEBBIX BOJH, U3 KOTOPbIX MO-
CJIe10BaTEIbHO (POPMHUPOBATIUCH UEPAPXUYECKHE CTPYKTYPBI:

1) KpyImHOMACIITAOHBIE STYEUCTBIE CTPYKTYPHI, COfIEpKaIIme
3apOABIILIY TAJTAKTUK U 3arac NEPBOPOIHON SHEPIUN;

2) Bce BU/Ibl TAJIAKTUK C 3apOJbIIIaMU 3BE3[], COAEPKAIIIME 3a-
Tac MepBOPOAHON SHEPIUH;

3) Bce BU/IbI CKOILJICHHUM 3BE3]], COAECPKALIUE 3a1ac MepBOPOI-
HOU SHEpruu, MoABEPKEHHBIX IEPHOAMIECKOMY OOHOBJICHUIO.

Tak Bo BcenieHHOM 3aropayivch oO4YepENHO MUPUAIbI CHAYa-
Jla KPYITHBIX M SAPKHX, a 3aTeM CpeaHMX 1 Oojiee cadwrix boke-
CTBEHHBIX «CBETWJIBHUKOB». B mpouecce ssomonnn Beenennon
Macca B LIEJIOM U OOJBIIUHCTBO €€ 0OBEKTOB MOCTOSTHHO Kave-
CTBEHHO U KOJIMYECTBEHHO BO3PACTaJIN.

SAuencTbie CTPYKTYpbl C(OOPMUPOBAIMCH MOCIIE HACTYIIJICHU ST

[11aHKOBCKOM 3MOXH (10_43 CeKyH]1 Tiocjie BosbIiloro B3peiBa),
B 3TO BpPeMsl I'PABUTAIIMOHHOE B3aMMOJEWUCTBUE OTAEIUIOCH OT
OCTAJILHBIX (PYH/IaMEHTAJIbHBIX B3aMMOJEUCTBUI). MBI mosnara-
€M, 4TO TOrJa MOBEPXHOCTb CBEPX SHEPrETHUECKOU MEPBOPOJ-
HOM TUIa3Mbl Obl1a MOA0OHA COBPEMEHHOW I'paHyJsIo0-sS4ercTOn



crpykrype noBepxHoctu ComHia. 10T (pa30BbIil MEPEXO Bbl-
3BaJl SKCMIOHEHIIMAIBHOE paciiupenue BeeneHHoil.

KocMmuueckue jiyuu ¢ BBICOKOM HEPIUEN CO CBEPXMACCUBHBI-
MU YaCTUIIAMU SIBJISIIOTCS ""OCKOJIKAMH'' MIEPBUYHON MHOTOMeEp-
HOM TJTAaHKOBCKOM "Touku". Kpome Toro, ramma-BCIIJIECKH — ca-
MOe MOIIHOE B3phIBHOE sIBJIeHUEe, HaOmomaeMoe Bo BeenenHou
niocyie bonbioro B3peiBa, SBAAIOTCA "OCKONIKAMH CYTIEPMHOTO-
MEPHOMU TIAHKOBCKOH "TOUKM», TIEPEXOSIINE U3 BO30OYKASHHO-
ro B HOpMaJibHOE TpexmMepHoe coctosinue (Puc. 1).

Fuc. 3. EpnmeoMacmra GEel e A9eiisw cospeMennoil Beansgmof

B 1977 rony Credanom I'peropu u Jlaspaom A. TomricoHoM



B HaIoHabHOUM oOcepBaropun Kutt [uk, a takxke S1. DitHacro,
M. Wb13B33pom u . Taro u3 Tapryckoii acTpodu3ndecKoii 00-
cepBaTopuM ObLIO CHIEJIAHO Beluvailiee OTKPbITUE, MPOIUBAIO-
1iee CBET Ha NepBblid 3Tan bosbioro B3pbiBa. Mexkay rajgakTu-
YeCKMMU HUTSIMU U CTeHaMU ObUTM OOHAPYKEHBI BEJIUKHE sTUeii-
KU U3 CKOTUIEHUI rajlakTUK U 3BE311 (Boiiapl anri. void — mycro-
Ta). Pasmepsl 3TX 00pa3oBaHUil ceifuac COCTaBIISIOT MOPSAKA
10-30 Mrik. Bosnbinve Boitbl (aHMI. supervoids) MOryT 10CTu-
rathb B pazmepax 150 Mk u 3aaumarot okosio 50 % oonéma Bee-
JICHHOW. B nepros KBaHTOBBIX (PIIyKTyaluii SHEPrUsl CUHTYJISP-
HOW TOYKH CO CKOPOCTBIO CBETA NEPEJaBaslaCh B IPOCTPAHCTBE K
nepudepun B BUJE JNEKTPOMATHUTHBIX BOJIH, Ii€ OHA (DOPMHU-
pOBaJIA STYEUCTBIE CTPYKTYPhI. TO OBLIO CBUIETENHLCTBO HETTHON
YHOPSAAOYEHHOM PEAKIIMY JIEJICHUS JIEKTPOMArHUTHOM SHEPTUN
(B gasibHEMIIIEM BellecTBa) Mpu boJbIlioM B3pbIBE, KOIjA Inep-
BOpPOJIHAs JIEKTPOMArHUTHASL SHEPTUsl [IEJINJIACh Ha OTAEJIbHbIE
sT9efKU. BobIIMHCTBO U3 HUX ObUTO C(DOPMUPOBAHO B TEUEHUH
MEPBBIX CEMbCOT MUJIJTAOHOB JIET.

Kak cumTaior 3cTOHCKHe acTpoHoMHl M. VpieBasp u 4. Ditna-
CTO: ... TYEUCTAs CTPYKTYpa HE MOKET BOBHUKHYTD ITyTEM CIIy-
YaiiHOTrO 0ObeAMHEHUSI. MBI lyMaeMm, 4To CTPYKTypa UMEET Tep-
BUYHOE TIPOUCXOXJICHUE U 00pa30oBaiach Ha rnepudepun suer-
CTOr0 MPOCTPAHCTBA JI0 TOT0, Kak ChOPMHUPOBATIUCH FTVIAKTUKY U
CKOIUIEHMSI TAJIAKTHK. ..” (M3 COOOIIeHNs HAa cuMIio3uyme Mex-
JYHapOAHOI'0 aCTPOHOMMYECKOro cow3a, TamumH, 1977r.). Mbl
COIJIACHBI C UX YTBEPKJACHUEM. ['aTaKTUKH M MX CKOILJIEHUS pac-



TMOJIOKEHBI B/IOJIb CTEHOK OIPOMHBIX ITPOCTPAHCTBEHHBIX STYEeK.
W yem Omke K CTHIKAM TaKUX STYEEK, TeM CUIIbHEee CKOHIIEHTPH-
poBaHo BelecTBO. CyTh CTPYKTYPbl COCTOUT B TOM, UTO IMPAKTU-
YEeCKM BCE FIAKTUKU PACIIONaraioTcsl B «CTeHax», 00pa3yolux
STYEUCTbIe COTh. BHYTpH ke caMMX sSTYeeK COBCEM HET raJIakTHK,
a UMEIOTCSI TMTAHTCKHE MTYCTOTHI — BOU/IbI, B KOTOPBIX MPAKTHYE-
CKM OTCYTCTBYET HE TOJIBKO MPUBBIYHOE JIJISI HAC BEIECTBO, HO
JlaKe Takasl pa3pekeHHas MaTepusl, Kak MEK3BE3/IHbIA U MEXKIa-
JIAKTUYECKUU Ta3.

BarnssHute Ha puCyHOK 4, TIONTy4YeHHBIH TelecKonoMm Xaooma,
Ha KOTOPOM 3areyarsieHbl ThICSYM yAAJIEHHBIX TajakTuk. OaHa-
KO, KOI/Ia Mbl CMOTPHUM B «ITyCTOI» KOCMOC B 00JIACTH CO3BE3/1UsI
DpuaaH, Mbl HUYEro He BuAuM. [Ipocto BuaUM 4epHyIo MycTo-
Ty, PACTSHYBIIYIOCS HA MIJLJTMApAbl CBETOBBIX JieT. Hu onHa u3
TeOpUil He OOBSICHSIET MYCTOTY, OOHAPYKEHHYIO ACTPOHOMAaMU B
10KHOM HOYHOM HeOe, KOTopasi IOCTUraeT MpUMepHO 3,5 M-
JIMapa CBETOBBIX JieT B MpUHY. OHA HACTONBKO HIMPOKA, YTO
€e C TPYIOM MOXET OOBSCHUTH Aaxe Teopus bombioro B3psi-
Ba, TIOCKOJILKY BcesieHHas He CyliecTBOBaJla HACTOJIBKO JIOJITO,
9TOOBI TAKasi OFPOMHAs ITyCTOTA Ycriesa c(hOpMUPOBATLCS TyTeM
OOBIYHOTO TaJlaKTU4YecKoro Apericda. MbI mojiaraem, 4to Takue
OrpPOMHBIE ITYCTOTHI 00Pa30BAIMCh BMECTE C IPYTUMHU ITYCTOTAMH
B niepuoa uHguissumu bonbimoro B3peiea. [Ipocto 311 ABa «BOM-
Ja» ObLITH B TO BpeMsi BBIOPOIIIEHBI 32 Mpe/iesibl OOIel UX MacChl.



e r s e n d == 1

Pue 4. KpnmEomacmratea g oT J2MEEAR FOCMETIRCKAT AISHEA

3TO OTKpbITUE — IPUHLIMITMAIIBLHO. [lepBoponHas sHeprus ca-
Ma cTaJla TOW CUJIOH, 3aCTaBUBILEH CKOTIIEHUS TATaKTUK IPYIIIH-
pOBaThCsl UMEHHO TakuM 00pa3oM. MHaue roBopsi, HUUEro ciy-
YaiiHOTO He MPOUCXONIWIIO, BeeneHHast TBOpUIach 1o paHee Ha-
MEUEHHOMY €CTECTBEHHOMY ITPOEKTY.

I'amma-Berieck GRB 090423 npocnaBuiicss B CBOE BpeMs
TeM, YTO ObUT CTaperIIMM U3 BeeX HaOmonaeMbix 00beKToB Bee-
JICHHOM, KOTOpbIN xuTenn 3emin yuaenu 23 anpens 2009 B
7 wacoB 55 MuHYT 1 19 cekyHa no BceMMpHOMY BpeMeHu. OH
COCTOSUICSL TpUMEpPHO 13 MUJUIMApIOB JIeT Ha3ajl, BCEro yepes
630 MIWITMOHOB JIeT mocJjie oOpa3oBaHus BeeneHHO. D10 ObLIO



BpeMsi 0Opa30BaHUsl STYEUCTHIX CTPYKTYp. Jlmmiicst oH Bcero ae-
cAaThb cekyHa. Ha HayansHOM 3Tane spomouny BeeneHHon n3iry-
YeHUsl U BUXPEBbIE UCTEUEHHU I SHEPreTUUECKOM IJ1a3Mbl HE MOT-
JIY BBIPBAThCS 32 Mpejieibl CIIOEB. 3a TeM IPpY YCKOPEHHOM pac-
IIMPEHUU CUTYaIns M3MeHusIach. BeriectBo BeenenHoii ot ciost
K CJIOI0, OT LIEHTpa K nepudepur Ha4ajo JABUraTbCsl yCKOPEHHO.
B npoTHBHOM ciy4ae He COXpaHMIach Obl CO BpPEMEHEM CTPYK-
Typa siueek. Kunetnueckast sHeprusi epBOHAYATBHOTO UMITYJTb-
ca, IpeooNieBast CUJIbl TPABUTAIIUKM MACC, TIEPEXOIUT B MOTEH-
LMAJIbHYI0 SHEPIUIO IPaBUTALIMOHHOTO NoJIsl. BO3MOXKHBIN Mexa-
HU3M YCKOPEHHOTO ABMKEHUSI BUAUTCS CIIEAYIOIUM.

BeuHoe nBukeHue mMatepuu OOYCJIOBJIEHO BCeOOBEMITIONIEH
sHeprueil. B mepBoposHON SHEprum, Kak B MaTpelke, Coaepka-
J1ach B MOJTHOM 00BEME «paCTBOPEHHAs MaTepusi» Bcer Beenen-
Ho#. VI3 Hee co3paBasiuch Bce BU/Ibl KOCMUYECKOW MaTepuu — OT
TOHYANIIIeN C YaCTUI[aMU HYJIeBOM MACChl IMOKOS IO CaMOM Tpy-
60i1. MBI rojaraem, 4To MOC/IEI0BATEIbHO BOSHUKAM TPH Pa3-
JIMYHBIX COCTOSTHUI KOCMUYECKOI MaTepuy — TPU CTETIEHU TOH-
koctH ee. [logo6HO ToMy, Kak map, Boja 1 Jie[| IBJISIIOTCS TPeMsI
COCTOSTHMSIMH OJIHOTO M TOTO € BellecTBa (pM3NYeCcKOro Mupa,
TaK K€ CyIIECTBOBAJIO TPU COCTOSIHUSI KOCMUUYECKON MaTepHu.
W3 HuxX mocneqHee — camoe rpyooe COCTOSIHME — 3TO MaTepus
Hauero (pu3n4Yeckoro Mupa. JIBa BbICIIMX COCTOSTHUIA K HACTOSI-
IIEMY BpEMEHH YyKe MPEeBPaTIIIUCh CHavyasla B STYEUCThIe CTPYK-
TYpBbl, 3aTEM B CBEPXCKOILJICHUS ¥ B CKOTLJICHU I TAJIAKTHK, U3 KO-
TOPBIX POU3OIILIH pa3INYHbIE 3BE3/IHbIE CKOIUIEHUS U TIJIAHETHI.



Kaxpmas u3 rpamanuii Kocmuueckont Matepuu cocrosiia u3
HOBOM MAaT€pHH, MPUCYILEH TOIBKO €l Pa3HOBUIHOCTU. Arpe-
raTHOE COCTOSIHUE MEPBOro, CaMOro TOHKOTO, COCTOSIHUSI DHep-
ro-Marepum cozfaBajnachk ClAeayolnmM 00pa3oM: epBOPOAHAS
SHEPrusi MHOTOUYHCIIEHHBIMU BUXPEBBIMU BBIOPOCAMU «CBEPJIH-
Jla» OKpyXkawouiee €€ MpOCTPAHCTBO. DTO BUXPU POKIEHUS —
«riepcThl Bora», oOedeHHbIe B TOHYAKINYI0 0O0OJIOUKY U3 Tiep-
BOPOJIHOW MaTepUu, U CyTh HOBOE €€ coctosiHue. Kaxaoe u3 co-
crosiauii Kocmmueckoit Marepumn o6pasyet cBoo ocodyio Koc-
Mudeckyo cepy, cBoit ocoowlii [Tnan mim Mup. BecuncieHHbie
MUpPHUA/Ibl IEPBUYHBIX COCTOSTHUM M MX KOMOMHAIIMH, KaK Oucep,
obpazyioT DHepro-Marepuio niepBoit cpepbl. 3aTemM B Ipoliec-
Ce 3BOMIOIUU «TiepcT Bokuii» CTpOMI aTOMBbI CJIETyIOIIeH, BTO-
poii chepbl BOKPYT HEKOTOPBIX COCTOSTHHIM MEPBOM, 00pasys CIv-
paJibHble BUXPH U3 TPyOSHIMX KOMOWHAIIUN MaTepuy TOW XKe
cepbl. It Oosee rpyoOble NIEMEHTh 00pa3yl0T KOCMHUYECKYIO
BUXPEBYI0 MaTepHIi0 BTOPOH cepbl. ATOMBI BCEX CIEAYIOLINX
COCTOSIHMM DHepro-Marepun cofepkar ONnpeIeIEHHBIA OCKOJIOK
NIepBOPOIHOW SHEPTUU U CO3JAI0TCS aHAJIOTMYHO aTOMaM BTOPOM
cpepsl.

Kaxnas cepa — 3to obnacts, 3akiovanmas B cede JHep-
ro-Marepuio, B OCHOBE BceX KOMOMHAIIMIA KOTOPOH JiexkaT orpe-
JieJIEHHbIE arperaTHble COCTOsIHUS MaTepuu. OHU — OTHOPOJHbIE
€IMHUIIbI, 0Opa30BaHHbIE IEPBOPOJHOIN SHEPrHEH, CKPBIThIE O]
OOJIBIIIMM WJIM MEHBIIIMM YKCJIOM ITOKPOBOB OoJjiee TpyOoi MaTe-
pyH, B 3aBUCUMOCTH OT C(pepbl, K KOTOPOX OHU ITpAHaAJIexaT. Bo



BHYTPEHHUX CUJIaX, KOTOpble TpUcyly Duepro-Marepuu ¢pusu-
yeckoro Mupa, KOpeHUTCS BO3MOXHOCTb Benmkon DBOMOLNN.
Bech npoiiecc DBoMONMYT €CTh HE UTO MHOE, KaK Pa3BepThIBAHUE
9TUX CWI. B NefcTBUTENILHOCTH, Ujesl DBOIOIMA MOKET OBITh
BbIpaXkeHa B OJTHOM (ppa3e: 3TO CKPHIThIE MOTEHIIUAJIBI, CTAHOBSI-
1Mecs aKTUBHbIMU cwiiaMu. [lepBoe, wim ToHyvaiiee, nogpas-
JIeJIEHUE KaXJO0W U3 c(Ppep COCTOUT U3 HEBECOMBIX JIEMEHTOB,
TOI/Ia Kak BCe MPOYME arperaTHble COCTOSIHUS — U3 X KOMOWHA-
1805070

C TedyeHreM BpEeMEHH B LICHTPaxX IPaBUTALIMOHHOM KOHJEHCA-
IIUU BEIeCTBA STYEUCTHIX IMy3bIpeid MOCTENeHHO HaKaruiMBaaach
npou3BeJEHHas HoBasg mMarepus. [Ipy 1OCTMREHUM HEKOTOPO
KPUTHYECKON MacChl HOBOT'O BEILIECTBA BO3HUKAIM UX B3PbIBBL. B
BBITYKJIbIE CTOPOHBI STYEEK pa3jieTaIuCh MHOTOUUCICHHbIE BUX-
U, U3 KOTOPBIX (DOPMUPOBAIMCH TAJTAKTUKK. BHauase BemecTBo
B BUXPSIX ObUIO pacrpeiesieHO pABHOMEPHO, C OIMHAKOBOM IJI0T-
HOCTbI0. OIHAKO YK€ B CaMO UX apXUTEKType, Oblu chopmu-
POBaHbI LIEHTPBl KOH/IECHCAIIMM BEIIECTBA, B KOTOPOM COAEpkKa-
JIMCh 3apOJIBIIIM 3BE3/1. B mpoliecce cTaruBaHus K lieHTpam KOH-
JEHCAIMK BEIIECTBO KOHLIEHTPUPOBAJIOCH B 3apOABIILM 3BE3] U
MX CKOIUIGHUM, COAep:Kalllie OCKOJIKM TEePBOPOIHON SHEPrUHu.
B naspHefiemM BoONMS 3BE3/ CIIOCOOCTBOBAIA HAKOILJICHUIO
HOBBIX BEIIIECTB, MOCJIE Y€r0 OHU B3PHIBAIUCH J1J1s1 OOHOBJICHHUSI.

[lepBble U3Ty4YeHUs CO3AAIT BHYTPU SYEWMKH JaBJIEHUE, KO-
TOpOE pa3[lyBaeT €€ Kak IMy3bipb. B 3TOT KpaTKuid Nepuoz 3BO-
mouuy BeenreHHOM BUIMMO, BO3MOKHO FTOBOPUTD O BI3KOCTH Be-



11ecTBa (IIPOTOHOB U JIEKTPOHOB), BBU/Y OOJIBIIION TUIOTHOCTH.
To ke camoe MPOUCXOOUT B KaXJIOM MOCeyIoeM cioe (op-
Mupytoliencs cTpykTypsl. [Ipu pacimvpennu ssueiikul 1aBieHue B
Hell magaeT. To 03HAYAET, UTO OT CJIOS K CJIOI0, OT LIEHTpa K Tie-
pucpepun cymecTByeT rpaJIueHT JaBJIeHNsI, KOTOPBIA U TPOU3BO-
T padoTy MO YCKOPEHHIO MAcChl co€B. [IpruéM HanOobIIIyIo
CKOpOCTb HabWpaeT BHeNTHUM cyioi. [Tpu 3Tom Bs3KocTh oOecre-
YMBAET OIHOPOAHOCTD MEHBI TYEUCTOU CTPYKTYpbl. OTHOCUTEb-
HbII 9 PEKT YCKOPEHHOTO PACTSIKEHUsI MEKAY CI0SIMU JOJIKEH
OCTaBaThCsl, TAK KaK B MPOTHUBHOM CJIydae HE COXPAaHWJIACh Obl
K HACTOSIIIIeMy BPeMEHU OJIHOPOHAs siueucTasi CTpyKTypa Bee-
JICHHOM.

DHeprus, 3amnoiHssa nepudepro «BOHI», — oOnaaana
HeoOBIYHBIMEM cBOMCTBaMU. OHa ABJsUIach Ui Hanlen BeeseH-
HOW TeM camMbiM MUPOBBIM ApPXUTEKTOPOM, KOTOPBIM €IMH-
CTBEHHbIN MPUIAET CMBICII U HAIIPABJIEHUE SBOJIIOLIMU HOBOM Ma-
tepun. Ha nepudepun «Boia» ¢ TeueHHeM BpeMeHU o0pa3oBa-
JIUCh CTYCTKU YHEPTUM, KOTOpPble C(POPMUPOBATA HOBBIE CUHTY-
JIIpHBIE TOUKH, YMEHBIIEHHOUN BEJIMYMHBI, KOTOPbIE TBOPHIIH TTO-
CJIEIYIOIIYI0 MATEPUIO.

Sluencras meHa BceneHHON mpencramisia w3 ceOs CBOEOO-
Pa3HyI0 MaTpENIKy, B KOTOPOW CONEPKAIUCH 3apOABIIM Oojee
MEJIKUX KOCMUYECKHUX CTPYKTYp. B mpoiiecce cTaruBaHus K 1ieH-
TpaM KOHJIEHCAIIUY BEIECTBO KOHIIEHTPUPOBAJIOCH B 3aPOJIBIIIN
raJlakTUK ¥ UX CKOTUIEHUH, COMlepKalllie OCKOJIKHA IePBOPOIHON
SHEpruu.



Buxpeseie
HONbBYA
Enxpeguie

KonsUa Mernu
CHHErYNApHI A

Pac. 5. Mooems TEOpPeHEH A TAMAKTHEE

CuHrynspHas ToYKa coiepxkana B cebe B MOJTHOM 00bEMe
[porpaMMy MHPO3JaHUS yIUBUTEIBHON KPAacoThl, YeM B KOp-
HE OTIMYajIach OT TEPMOSIEPHOIO 3apsijia, MOKa3aHHOTO Ha PU-
cyake 2. OHa ObU1a HarOJHEHAa IEPBOPOJHON SHEPrUe, KOTo-
past IpeacTaBysieT OO0 BUHTOBOE BUXPEBOE KOJIBIIO, TPATUEHT
CKOPOCTH Ha €ro MOBepXHOCTH MAaKCUMAJIEH, a BA3KOCTb IOrpa-
HUYHOTO €J10s1 MUHMMaJIbHa. OHa BHavyalle cOCTOsIa TOJBKO U3
CTYCTKa JIEKTPOMArHUTHON 3HEpruu B BuIe BUXps. Pozenxen



[7] nccnenoBan odpasoBaHue MOJOOHOTO BUHTOBOTO JIBHKEHUS
NOIOOHBIX TOPOUIATIFHBIX TA30BBIX BUXPEU, KOTOPOE B TIOJHOW
Mepe MOXKET ObITh UCIIOIb30BaHO IS aHAJIM3a HaYaJIbHOW CHH-
ryjasipHor Touku Beenennoit. Ilpu aTom B onbitax Posenxena
MIOBEPXHOCTh TIOrPAHUYHOTO CJIOSI CTPYU CBEPThIBAJIACh, 00pa3ys
BUXPH, OCH KOTOPBIX TIEPIEHAUKY/ISIPHBI HAIIPABJICHUIO CTPYU U
rpajiueHTy cKopocTH. [lomyuyuBIIMEeCsT BUXPU CaMOITPOU3BOIIb-
HO C)KMMAJIUCh, YMEHBIIIAIM PaJnyC M YBEJIUYMBAIMA OKPYKHYIO
CKOPOCTb.
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