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2 2T AHW HQ Baikane NporCXOANT NCTOPUYECKOS
COoBsiTMe — 30aMNYCKASTCS KPYMHEMWNM MOABOAHbBIN
SHCNSDUMMEHT NO UCCASACBAHUIO HEUTPUHO,
$OTODBIM CNeLMAANCTBI HO3bIBAKOT OKHOM B KOCMOC.
Z TOM, 4M YHUKQAAEH 3TOT SKCTIEPUMEHT U KAKWX

7T =E7T0 CTOUT OXXMAQTb CIOPMNPW30B, — HALL
£027080p € XaHom MarucosuyeM AXUAKUGaeBbIM,
LOKTOPOM PUIMKO-MATEMATUYECKUX HAYK, BEAYLLIUM
=CJYy=HbIM COTPYAHUKOM AQBOPATORUM HENTPWHHOM
QCTROPUIMKM BLICOKUX SHEPTUI VIHCTUTYTA IASPHBIX
MCCASAOBOHMK PAH.
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AcTpodu3nka

/l0KmOp (PU3UKO-MaMEMAMUYECKUX HayK .M. Amunkubaes

— 3 aue MarucoBudY, KaK f NOHHMAaX0, Bbl BCIO CBOXO
Hay9HY0 XKH3Hb paboTaeTe B 3TOH nabopaTopHH?
— Jla. NpaKTHYECKH Cpa3y Mocje HHCTHTYTA A NpH-
1II6J1 CIO/IA CTAZKEPOM, [TOTOM CTaJ acnupaHToM. Beo
;KM3HB pab0Talo B 3TOM HHCTHTYTE, a B 6aliKalbCKOM
akcrepumenTe ¢ 1981 1., To ecTh no4TH 40 JIET.

Ham MHCTUTYT SAEPHBIX MCCJIEIOBAHUNA, UTO IO-
HATHO YKe 110 Ha3BaHUIO, U3y YaeT MPoGIeMEI AIEPHOH
¢)H3HRI»L aJeMeHTapHBIX HaCcTHLL, €CThb TaKKE NoJApa3-
fle/IeHUs], KOTOPbIE 3aHUMAIOTCA ACTPOPUIHKOH, CBA-
3aHHO ¢ n3yyenueM HeifTpuHo. Hama nabopatopus
HeHTpHUHHON acTpodU3NKH BLICOKHX JHEPrHi KaK pas
cneqMa IM3upyeTcs Ha TaxoW pabore. HeHTpmHO —
3TO ajJeMeHTApHAA HYacTHIa, KoTopa# ciabo B3au-
MOJIEHCTBYET C BEILIECTBOM, HO aKTHBHO obpasyeTca
B Si/IEPHLIX Npoleccax M 61arogapa CBOMM XapakTe-
PHCTHKAM MO3BOIAET UCCAEI0BATH KOCMOC.

— MoyeMy HMEHHO HEATPHHO TaK yA0OHO A He-
clefoBaHHA KocMoca?

— Jleslo B TOM, 4TO HEHTPHHO POMKAAETCHA BO BCEX
BBICOKOOHEPrHYHBIX MPOLECCaX: 3TO B3PLIBbI CBEPX-
HOBBIX, CAMAHWE HEHTPOHHBIX 3BE3/1 H YEPHBIX JBIP.
nponecchl B aKTHBHBIX Ajpax rajakTuk. Ho camoe
VAMBHTENbHOE, YTO, POMKAAACH, OHO MPAKTHYECKH
He B3aMMO/IeHCTBYeT. acpaay y/eTaeT B IpPOCTpaH-
CTBO M JIETHUT, HEe OTKJOHAACH H HE NOITMOUIAACE, HTa-
KUM 0o6pa3oM NpUHOCMT HaM HH(pOpMaAUHIO O TEX
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npoueccax. KOTOpBIE INPOHUCXOOAT B pasHbixX obBeR-
tax Bo Beesennoit. Hukakas jpyraa yactuiia He 06-
najaeT TAKMMHM XapakTepucTuRamu. Ho ecTb M TPYA-
HOCTH: HEMTPHUHO OY€Hb CIIOMKHO 3aperucTpHpoBaTh.
HyKHa Gosblas Macca BeiecTsa, 60/1bias MUIIEHD,
4TOOBI HEIITPHHO BCTYIIHIO BO B3aMMOAEHCTBHE M 110
€ro pe3yibTaTy MOKHO 6blI0 6bI CYAHTE O TOM, KAKHE
XapaKTepUCTUKH OHO MMEeJIO — SHEPruio, Hampasje-
HHE HT.A.

— CerogHA TaKHe MHIIEHH HAYYHJINCH CO3/AABATL?

— Ewe B 60-X IT. MPOILIOro BeKa COBETCKUM (PHU3H-
KoM axazeMuroM M.A. MaproBbIM OblN Npeaa0XKeH
MeTOJ PErMcTpany HEMTPUHO B GOJIBIIMX BOAHBIX
o6bemMax, B 03epax MM B okeaHe. dem 3To xopo1iuo?
Boaublil 06b6M B €CTECTBEHHON Ccpejie NPaKTHYEeCKH
fe3srpaHHU4YeH: He HY#HO CTPOUThL LIAXTHL, ITPOH3BO-
AWTHL BEIpAabOTKH, KaK 9TO JAelaeTCA CErOAHA BIIOA-
3eMHBIX 3KCIIEPHMEHTax. MapKkoB Ipei/IoHuAl Pery-
CTPHUPOBATH YEPEHKOBCKOE M3Iy49eHHE MIOOHOB, KO-
Tophble 06pasyloTCsA B pe3yabTaTe B3aMMOJCHCTBUSA
HEHTPHMHO. ITOT U3ALIHBINA METO] CTal pasBUBaThL-
cs. [TepBbIif MexAyHAPOAHBIH IPOEKT. KOTOPhIH ObIT
npeniaoxeH, — DUMAND (Deep Underwater Muon And
Neutrino Detector) 8 Coeaunennsix llITaTax. 910 6sL1a
[10BONBHO HIMPOKas KosinaGopalus, B KOTOPOH y4a-
cTBOBaIH B ToM uncie duankn us Cosercroro Coosa.
OH npeAnoaaraj CTPOUTETBCTBO YCTAHOBKM 00bEMOM
nopsiika KyGMUECKOro KMaoMeTpa okoo lasalckrux
OCTPOBOB, B OKeaHe. KyGuUYeCcKUil KMJIOMETP BOABI —
3TO KaK pas Ta Macca MUIIEHH, KOTopas A0CTaTo4Ha
ISl pEruCTpaluy HeHTPHHO.

— HacKOJBKO f 3HA0, Bam GaiikaabCKuil dKCHe-
pPHEMEHT TO3Ke GbLI B YHCJIE NEPBBIX?

— Hawm 6aiikaIbCKUH 9KCTIEPUMEHT ObLJ TPEI0KEH
noa:xke. CHAYA a MBI VCIIENTHO YYaCTBOBAAH B SKCIIE-
pumeHTe DUMAND, HO KOT/la MPOU30LIIN H3BECTHBIC
cobuiTus B Adranucrtane, npasuteabeTBo CILIA cka-
3ajlo cBOMM (puauKaM OGyKBaJlbHO Cleaylouiee: «MublI,
KOHEYHO, HE BMEIIIMBACMCH B BAIlIM Jies1a, Bbl cBOGOA-
HBIE JI0IA, HO BbI J0/:KHBI MOHUMAaTh, YTO €CJH pyc-
ckue OVAVT y4aCTBOBATH B 9KCTIEPUMEHTE, TO BBI by~
HAHCHUPOBAHHA He Moay4uTer. W Halle yqacTue npm-
I1J10Ch CBEPHY Th.

— Bmemajack NOJHTHKA...

— Jla, uMeHHO Tak. M Toraa Apyroi Haul BbIJaio-
muitca dusnuk, akagemMuk AE. Hy1akoB. MpeaaoKuI
HCIOML30BaThL BalKal Kak NoJUIoH I TTHA0THOr0
3KCIIEPUMEHTA.

— INouemy umeHHO Baiikan?

— Io psaay npuumuH. Bo-nepBeIX, 9TO camblil 60/ib-
moil BOJOEM fpecHoi, npoapayHoi Bojkl. [Ipospay-
HocTh Baiikasia VHUKaJIbHa 14 03ep. Bo-BTOPBIX, 3TO
camoe raybokoe ozepo B mupe. W ente oaHo CBOMCTBO
Baiika/ia, KOTOpoe o4eHb TIOMOTAET B TAKOTO pojia 9KC-
nepuMeHTax, — Tam umeercs jen. C Jle1oBOH 11J1aT-
¢dbopMBI MOMKHO JIETKO MOHTHPOBATh BCK YCTAHOB-
Ky, IpHYeM JleJ1aTh BCe COeIMHCHUA HACyXo, He 1oa
BO/I0#, B ryOMHE, a HA NMOBEPXHOCTH JbjJa, MOTOM
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AcTtpoduauka

OIIYCKATE YCTAHOBRKY 110 BOAY Ha HYERHYIO TNyGHHY.
ITO IeN1eBO ¥ HAJEKHO. ITOT METO/] MBI PEATU30BAIH
Ha Bafikase. B 1981 r. Hauaauch sKCIEPUMEHTEI, TOT-
Ia e Oblia ofpasoBaHa 1aopaTopus HeUTPUHHOMN
AcTPO(U3NKHN BEICOKHMX S9HEPTrHi, ee Bo3rIaBu.l 4eH-
koppecnonaedT PAH I'B. [lomoranuxuii, KOTOPBIHA Tpy-
JAUTCHA HA 3TOM ITOCTY 110 ceH JIeHb.

Hauanwuces Mmccnegosanmsa Balikana. [lepsBwle [e-
CSITh JIET MBI XOTEIM MOHATH U U3YYHUTH, YTO e COo-
Goi npeacTapaseT balikall, MOAHO 14 31€Ch peaaTn3o-
BaTh oKcnepumerT. Oras3anock, MokHo. B 1993 1. MBI
Havajlu MOHTHPOBATH HEPBYIO YCTAHOBRY [IJ14 IEPBO-
ro B MHpe ry5oKOBOHOrO SKCNEepUMeHTAa. YCTAHOB-
Ka HasbpiBanacs HT-200, To ecTh HEUTPUHHEBIN TeTe-
CKOII, coAepEaliiid npuMepHo 200 oNTUYECKHUX MO-
aynei. Teneckon STOT MBI CTPOHIH B TAMKEIBIE I/
Halred cTpaHbl Tofabl — ¢ 1993 no 1998 r. MuI yerme-
JH IIOATOTOBUTE ONTHYEeCKHH MOAV/Ib H BCHO Heobxo-
AUMYIO anmapatypy u s 1998 1. 3anycTU/IN B 3KCILTY-
aTalyio NepPBblil B MUPE HEUTPUHHBIN TEJIECKOIL

— IlonyuaeTcs, B NpPOIIJIOM FOAY BBl OTMETHIN
20-neTHU 006U IeH c Ha4ana ero paborTsI?

— Jla. HO 310 OBLI MEPBBIN 11IAT, NO3BOJIMBIINI HAM
MIPOBEPHTh BCE METOABI, KOTOPBIE MBI HCIOJIb30BA-
JIM, OLIEHNTh (QOHOBBIE YCI0BHA, pa3paboTaTh CIIOCO-
6bl oTbopa cobrITHI. OMHAKO YVCTAHOBEA 0KA3ajach

MajgeHbrod. OHa uMena pasMep 3HAYHUTEILHO MEHb-
e KyOH4YecKoro KMIoMeTpa, HeoGXoAuMOro 414 pe-
THCTPAIMA HEWTPUHO acTPOo(H3INIECKOH IPHPOIEL.
[ToaTomy caemyromuii miar — cosgaHne KAJIOMETPO-
BOTO JeTekTopa Ha baukrane. K 2011 r. me1 pazpabo-
TAIN MPOEKT M NPHUCTYIHIHN K CO3JaHHIO 3TOH ycTa-
HOBKM COBMECTHO € VUYEHBIMH 13 O0keJHHEeHHOro HH-
CTUTYTA AjepHBIX HccaenopaHuil B [lybue. Celigac
MBI HAXOAHUMCH HA CTAAHH CO3JaAHUA JeTEKTOPA U YiKe
K 2021 r. 017 HBI IOCTPOUTH YCTAHOBKY, KOTOpas 6y-
JeT PETUCTPHUPOBAThL ACTPOQU3HYECKHE HEHTPHHO —
TO, 9TO NIPeACTABIAET IJIA HAC Haubo/IbIIIHH HHTepec.

— Bce 210 faeT TonbKO QyHEAaMeHTaABHEIE 3HA-
HHA HJIHA HMeeT NpaKTHUYeCKHH BeIXoa?

— Ceiiuac roBOPUTE 0 NPAKTHYECKOM BBIXO/IE TPY/-
HO, OJHAKO YiE€ Ha 3TOM 3aTalle MOXKHO BEeCTH TaKue
BaKHBIE IPAKTHYECKUE HCCAeJ0BAHUA, KaK, HAlIpH-
MEp, CKAHUPOBaHNUE 3eMAMU. ITO JaeT BO3MOKHOCTD
OTIpelleNIAThL €€ COCTaB, BUJETH I0JE3HbIE HCKOIIae-
MBI€, OTC/IEIKUBATH IKOJIOTHYECKY 0 o6cTaHoBRY. Ta-
Kafd CeTh HEﬁTpI/IHHHX AETERKTOPOB MOMKET HMETHh
BajKHOE NPHUKJIaIHOE 3HAYEHHE,

— MBI HAXOAHMCA, KaK A NOHHMMAI0, B IPOH3BOJA-
CTBEHHOM I[eXY, I/le CO3JaTCA BajKHbIE YaCTH 3TOH
YCTaHOBKH. A YTO 3TO 34 (FOJIOBBIY, HAGHTEIE 3JIEK-
TPOHHBIMH “MO3TaMH/, HAXOAATCH PAXOM ¢ BAMH?

Tny6okosodHelie modyau ynpagaeHus pabomol meseckona

www.sci-ru.org
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AcTpodunamka

Bud nedoeozo nazeps 80 8pems 3umHel skcneduyuu MAK PAH
Ha 03epo Batikan

— Hy#KHO NOACHUTH, K&K YCTPOEH HEHTPUHHBIN Te-
JIECKOI M YeM OH OT.IHY9aeTCd OT onTHYeckoro. Heii-
TPHUHHBIN Tejaeckon — aTo Habop npubOpoOB, KOTO-
PBIE PETMCTPHPVIOT CBeT. M o aToMy cBeTY. KOTOPBIH
PETHCTPHPYETCA 110/ BOAOH, MBI OIIpEAeIAeM, OTHY-
Jla IpUILIa YaCTHIIA, €€ S3HEPTHIO M IPOYHE XapaKTe-
PHCTHEH. OCHOBHOH KITIOUEBOH 5JIEMEHT — GOabILIOH
(hOTO3IEKTPOHHBIH YMHOKUTE b, HHpOPMAIMA C KO-
TOPOTO JOJKHA MATH AaJIbLIe, MAe-TO aKKYMYIUPO-
BaThCH, oUH@POBLIBATECA M llepeJaBaThbCcd Ha Oeper.
V BOT B 9THX IIapaX, KOTOPbIE Bl CPABHUIH € I'0JI0BA-
MU, KaK pa3 HaxXoAUTCA dJIEKTPOHHOE 00opyaoBaHue,
cobupamiee JaHHBIE ¢ KA®XA0I0 QOTOYMHOMKUTENA
u onpejendwnee GopMy curHana, 4Tobsl NOTOM €ro
onudpoBaTh U NepeaThk Ha Geper 110 MOABOHOMY Ka-
G6emo. Tak 4To Balle CpaBHEHUE C 3JIEKTPOHHBIM MO3-
roM BIOJIHE 060CHOBAHHO.

— TakHe IMapsl NOX BOAOH, BHANMO, 3aKPbIThI?

— Koreuno, ony 6yAyT repMETHHHO 3aKPBIThL, MaJI0
TOro — M3 HUX OTKAYMBaeTCA BO3AVX. YTOOBI OHU
IJIOTHO NPHKKUMAJNCh APYT K APYyry. A3aech Haxo-
JIATCS BBIXO/BI, KYAA NOJCOeIMHAITCA Kabea1u oMmTH-
YeCKHUX MoayIei. D10 6a30BBIM 2J1EMEHT BO BCEH aTOH
YCTAHOBKE, W BECh 3KCMEPUMEHT 3aBHUCHT OT TOTO. Kak
paboraroT aTH NpUOOPEL. 31eCh e Yy Hac HaXoJauTCd
OTIBITHBIM CTEH/I, HA KOTOPOM MBI IIPOBOAMM JONTO-
BpeMEHHOE TeCTHpOBaHHe ycTaHOBKU. Hama ycra-
HOBKA COCTOUT M3 HECKOJIBKMX [IOIYCTAHOBOK — HE3a-
BHUCHMBIX /IeTEKTOPOB MeHbliero ofsema. ¥ TeaecKo-
na 6ypeTr 12 Tarux geTekTopoB. B HacToAllee BpeMA
Ha Baiikane QYHKLHOHUPYIOT TPH AeTEKTOPA. M KaK-
ABIH ITOCAEAVIOMIUI TOA Mbl ILIAHHPYEM A€IATh eIlle
o ABa. Ha aToM cTeH/le IPOMCXOAUT TeCTUPOBaHue
BCEH 9TOM CJIOMHON 3MEKTPOHMKH HA HAAEKHOCTD,
U ecau 4To-TO He paboTaet, sameHserca. Ceituac Te-
CTHPOBaHHE 3aKOHYEHO, MbI HAYA/14 [1aKOBATDL dJIeK-
TPOHUKY ANA OTNpaBku Ha Balikalr.
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— 5 BHKY, ¥ BAC YK€ CTOAT HAroToBE MeTAaJ-
auyeckue eMrocTH. Cuaure Ha yeMoaaHax?

— Jla. y Hac yiKe NpaKTHYeCcKH BCe TOTOBO, Mbl
HEeMHOT0 CIIelIMM, oToMy 4To Balikana samepas.
A3TO 3HAYMHUT — HLIArdayM MOJAHAICH, Mbl MOJKEM
BbIE3HATD.

— Kaxk BbI OymeTe HX AOCTABAATEH, CaMoJe-
TOM?

— ABTtoTpaHcrnioptoMm. Ha Gepery ozepa ecTh
ropoj BaitkaabcK, M TaM y Hac HaxoauTcA 6asa,
Ky[a Mbl 3aB03MM Bre Halue ofopyjaoBaHue, a 110-
TOM V7He WM M0 JbAV. UM 0 KeJNe3HoH Jopore
JOCTABJIAEM €ro B OEperoBoil LEHTP ¥ HAYMHAEM
pasBepThIBAHUC.

— Ha xakyo rayouny Be1 6yaeTe Bce 3T0 ony-
CKaTh?

— aybuna Balikana B aToM MecTe — 1366 M.
OHa GQopMHPYETCA WJIOBBIMM OCAJAKaAMM, TI0D-
TEL\l)’ TaM O04YeHb pOBHOE‘. [PpaKTHYEeCKH [JIOCKOE
aso. Bo1oa1askl y HAC OTIYCKAITCH TOABKO 10 30 M,
Ha nepsoM uiare. EclIim 4To-To HY7HHO OTPEMOHTH-
poBaTk, MbI TOJAHHUMAaEM yeTaHOBRY. Bojoiaa saHbIpU-
BAET, UEIIACT THPAAHAY, COCTOALLYIO M3 TAKHX «r0-
JIOB», TIOTOM MBI €€ TIPU [IOMOLILY jTefe/10K HoJHUMAaeM
HAa NOBEPXHOCTL, PEMOHTHPYEM M CHOBA MOHTHUPYEM.
A yToObl Ha r1yOMHE yCTaHOBKA HE KayaJjiack, Mbl CTa-
BHM CIICLIHAJBbHBIE AKODH.

— He o0pacTaeT 14 OHA MUKPOOpPraHu3MaMu?

— Her, Boaa B Balikane ouenb uucrad. Keraru, ato
ele oJiHA U3 HAIIMX BAWHBIX OPUKIAAHBIX 3a/1a4 —
MOHHUTOPMHI 3KOJOFMYECKOro coctoaHusa Balika-
na, HabJawaeHHe 3a ero NoABOAHBIMY 00MTATEIAMM.
[lo aToli YacTH Mbl AKTHUBHO COTPYAHKYaeM ¢ 61oo-
raMu M 8KOJIOTaMH,

— Ha xaKue BONPOCEI BbI XOTHTE IOJYYHTE OT-
BET B NIEpBYI0 odepean? Uto Bac Gobllle BCETo HH-
TepecyeT B 3TOM 3KCIEepUMeHTE?

MoHma zupnsHdsl onmuueckux modynell nepsozo 8 mupe
21yB60K0800H020 HelimpuHHoz0 meneckona HT-200 Ha Balikane
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HO, HM CJI03 ¢ CONSUDETS 38 HMEHT, 4eM HaM,
HOCKOJIBKY BOa=2 I — 898 passEic THUIKI CPEXBL.
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AcCTpodusnKa

V HUX €CcTh 0jiHa 0cOoBEHHOCTh: OHHM HE MOTYT TOYHO
JIOKaJIM30BaTh HCTOYHHK Ha HEOe, TOTOMY 4TO BO JIbAY
CHIBHOE PAcCEAHNE CBETA.

— A BBI cMO3KeETE?

— A Ml cmozkeM. Mpi 6y/ieM 3HATH ¢ 600N TOYTHO-
CTBIO. OTKY/IA MPHIILIA Ta WIK MHAA JacTHid. Hammm
TJaBHBIE HAJAEH LI CBA3AHBI C TEM, YTO HAUI 3KCHCPH-
MeHT ByeT pelaTth 3a/ia4u HeHTPUHHON aCTPOHOMEHA.
Mel cobupaeMcsd MOCTENEHHO VAYVYIIATE YIJIOBOE pas-
peleHre 1 ToJyYaTh HOBBIE Pe3Y/ILTaThl. SHAHWE, OT-
RyAdd ITPpHUILIO HEﬁTpHHU. HEBEPOATHO BAXKHO, OHO JaeT
HaM HOBYI0 MH(GOPMAIHIO O IIPUPOJE PASHBIX 06bek-
TOB BO BeesieHHOH, KOTOPYH HENB3A IIONY4YUTE JpY-
raMu criocobamu. B HacToAniee BpeMsA ViKe TTOJIyYe-
HBI [IepPBbIe PEe3V/bTaThbl HCC/IEI0BAHUN acTpoduan-
YeCKUX 06BeKTOB M NPOTEKAIINX B HUX MPOLECCOB
C IIOMOIIIBIO TPABUTAIIMOHHBIX aHTEHH H JIETEKTODOB
FTERTPOMATHHMTHOTO H3JIVHECHHA NPaKTHYECHH BO BCEM
JuanasoHe TJaMH BOJOH. Ecau ucc/e10BaHuda HDﬂ,OﬁHG-
ro poga OVAYT ACMOJHEHB! PErUCTpalHed HEHTPUHO,
To OyaeT peannsoBaH 3G EeKTHBHBIA KOMILICKCHbBIH
HayYHBIH TMOAXO0A, MYJIBTHMECCEHAHED HCCIeI0BaHNU,
KaK ceHyac MOOHO I'OBOPHMTL, 4YTO IMO3BOJIHMT CYILE-
CTBEHHO PACHIHMDHUTE TOPHU3OHTE]I HAIIHX 3HAHHII,

— EcIu NOMHHTE, rNMAaBHLIH repoil dhanTacTHde-
cxkoro pomaHa Cranuciaasa Jlema «Conapuc» Kpuc
KenpBHH paccMaTpHBaeT B MHKPOCKON XpPOBb
Xapu, xoTopas eMy NMOCTOSHHO ABJAETCSH, H BBI-
SICHAET, YTO OHAa COCTOMT M3 HeliTpuHo. HacKonb-
ko paHTACTHYHA HAEA TAKHX CYIIECTB, «3aMeIlleH-
HBIX» Ha HEHTPHHO?

— Ouna rpasanosno danTacTuyHa. Hak A yie cra-
3aJi, HEUTPUHO NPAKTUYECKH He B3aMMOAEHCTBYIOT
€ BEIIECTBOM, UX HEMB3A VACPIKATE, [I03TOMY OHH I1PO-
XOAAT BeCh KOCMOC, MPOHM3bIBad, 10 cyliecTBy, Bee-
JEHHVIO M Hac ¢ BaMu. BoT Ml cefidac cHINM, a Hel-
TpuHO OecKoOHEYHO OEryT CKBO3b HAC, M Mbl 3TOT'0 HU-
KaHK He 3aMeddaen.

— ByneMm HafeAThCHA, KOoraa-HAGYaAb MbI Y3HaeM
YTO-TO TAKOE, UTO HAC CHJILHO YANUBUT.

— Jla. MBI HA 3TO HaJeeMcH, BeJb 3T0 OyieT NpHH-
OHUITHAJALHO HOBBIH B3rJafAJd Hd HOCMOC, HOBOE OHKHO
B actpodusHueckHid Mup. BoT mpocToi mpuMep: eciau
661 Bbl 06gaga I HEHTPUHHBIM 3peHHEM, TO BHAE/IH
661 CosHIIe KPYINIBIE CYTKH, IOTOMY 9T0 3eMJId MIPo-
3pad4Ha. [Ipu aTom Mel ObI HE BHAEIH APYT ApyTra, 1 aTo
QYUEHDB IIJIOXO0, TIOTOMY 94T0 Mbl HE HALTH OBl CBOWX JTI0-
6uMBIX. Mbl ObI 1orubau, Ho, ¢ Apyroi cTOPOHBIL, MU
Obl leHOﬁpﬁ‘,‘-’[ COBCEM JAPYVTHe OHMepTAHIMA, H3MEHHJICH
Obl 10 HEY3HABAEMOCTH.

— Mo3xeT ObITh, KOrAa-HHOYAb YAACTCH CO3JaTh
HEHTPHUHHbIE OUKUT

— B npunnune, Haul 6alfRaJdbCcKUHE TEIECKOII — 3T0
H EeCTh TaKKEe OTPOMHEIE HeﬁTpMHHLIE OYKEH, C IIOMO-
B0 KOTOPBIX MBI OyAeM HPOH3aTh KOCMOC COBEPIIEH-
HO JPYT¥M, HOBLIM B3ITIHIOM. il
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