https://www.youtube.com/watch?v=GNFkoWnaKxg

#635 Hayka. Crpykrypa BakyyMma. YcrpoiictBo Mupo3gaHusi: Bepcus
Mexs3Bé3anoro Corosa. FOMop B pa3HbIX MUpax.

18 auBapsa 2024 rona

VYyacTHUKM KOH(DEpeHITHH:

Wpuna  Ilom3opoBa  —  KOHTAakT€p €  BHE3€MHBIMH  [MBWIM3ALMAMH, C
TOHKOMAaTepHAIbHBIMU LIMBUJIN3ALUSAMU U C JlyXOBHBIM MUPOM;

Anekcelt — pu3MK, MaTepuaIoBes;

JlaBpentuit CeménoBud I1lnxo6anoB — pusnk, MEXaHUK, UCCIEI0BATENb CTPOCHUS aTOMa
U (peHOMEHa BpEeMEHH;

3anuatap — npenactaButens rianetsl Paom-/lu (Ilnesnasr), dytyposor, sHEpromnpakTuk,
acTpajJbHBIA LENNUTENb, CIIEHUAIMCT IO MyTEIIEeCTBUSAM B JlyXOBHBI MHp M NPEICKA3aHUIO
BEPOSITHOCTHOTO OyIYIIETO;

JIulllnonn — npencrasutens miaaHeTs! [lnMop, cienuanuct no acTpaJlbHOMY MHUPY U €70
B3aMMOJEHCTBUSIM C MaTE€pUAIbHBIM MUPOM;

Paom Twuitan — mnpexncraBuTenb IUIaHETH! bypxaj, CHENMAIUCT IO JHEPreTUYECKUM
B3aUMOJICUCTBUSIM B OKpYKAIOLIEH cpeAe MarepualbHOro W J[yXOBHOro MHUPOB U IO
npeoOpaKeHUIO Pa3InYHbIX YHEPTUH;

Paoxac Kupran — npeacraBurens miuaHeTsl J(ucapy, CHeNMaIuCT MO HCTOPUM HAYKH
IUIaHeTHl [ucapy ¥ o UCTOpUM HAayKHu Ha 3eMIIe;

JlaruOpuc — npeacTaBUTENb TUIaHEThl Dciep, 0MopU3MK.

00:00 HauyaJjo Buaeo.

00:20 ®parmMeHTHI Oecenbl.

«...y Hac oOmmBKa KopabJei, oOIrBKa KOCMHUECKUX cKaaHApPOB, OHU TOXKE padOTaloT
Ha MOJIYYEHHE 3TUX YHEPTUH...»;

«...Ipomnoe, Oyayiiee 1 HacTOsIIIIEE CYIIECTBYIOT TOJIBKO B BallleM BOCIIPHUSITHH. ..,

«..Jmobast karactpoda, 000N KaTakiIu3M — O3TO BBIXOJ HETAaTUBHBIX JSHEPTHA W3
HooC(hepsl Ha PUBNIECKUI YPOBEHb...»;

«..." xeHa emMy Ha 3T0 OoTBeTHJA: «B0O3MOXHO, Yy 3TOr0 KOCTIOMa HET OTPHUIATCIHHBIX
OT3BIBOB HE TIOTOMY, YTO OH XOPOIIIHiA, a TOTOMY, YTO UX HEKOMY HAIHCAThH ...»

01:05 IlpeacraBiieHHe Y4aCTHHKOB.

Hpuna: 3apasctByiite, noporue napysesa! S mpuserctByro Bac. Mens 30Byr Hpuna
ITon3opoBa, s SBIAIOCH KOHTAakKTEPOM C BHE3eMHBIMM LuBHiM3anusaMu. CeromgHs 3zaech
NPUCYTCTBYIOT B acTpajbHBbIX Tenax mpeacraBuTenu MexsBé3nHoro Coro3a, a Takke
[anaktuueckoii denepanmu Ceetra. S ceromHs mompocuia MNpuiTH 3anuarapa, OH Oyaer
npenctaBisath  [amaktudeckyto  @epepammto  CBera. OH  sBisercs  QyTypoJIOroM,
HHEPreTUUECKUM LIEJIUTENIEM, TO €CTh U3ydaeT dUpHbIe dSHEPruH, a Takxke JIeHTy Bpemenu. [la,
s €r0 CErO/IHsI MOMPOCHIIA TPUITH.

Taxke npucyrcrsyer ¢ Hamu JIulllnonu ¢ mianers! Lumop, OH ABIISIETCS CHIEUATUCTOM
10 aCTPAJIbHBIM B3aMMOJICHCTBHIM, U3y4aeT TaK)Ke IUIA3MOUJIHBIE 1 TOHKOMATEPUATIbHBIE MUPBI.

EcrecTBeHHO, ¢ HaMU INPUCYTCTBYET NpeACTaBUTENb IIaHeThl bypxan — Paom Twuiian,
bu3KK, KOTOPBIN W3ydaeT 3Heprun gusndeckoil BeenenHoil, nx B3auMoaeiicTBIE MEXTy COOOI.
Oto Mex3Besnnbiii Coros.

W ¢ nnaners! Qucapy npucyrcrByer Paoxac Kuptan, KOTOpBIN SBIISETCS CIIEIUAIACTOM
110 UCTOPUU HAYKH 3EMIIH.

Ma, MbI Takxke npocuiiu npucyrcrBoBath JlaruOpuca, o OyJeT 4yTh MO3Ke, OH cedyac y


https://www.youtube.com/watch?v=GNFkoWnaKxg

ceOsl Ha OIpeeNIEHHBIX JIEKIUAX CO CTYJEHTaMH, MOKHO TaK cka3aTb. OH cka3zall, 4To MoA0MIET
Mo3e (BBIICTUT CBOE acTpalibHOE TeJO, MOMOUAET B AcTpae).

U, B mpunnune, MuaracKayc ckasai, 4yTo, eclii OH MOHaI00UTCA, 1 MOTY U €r0 103BaTh.
COOTBETCTBEHHO, OH ¢ KOHTAKTEpamMu ceryac 3aHumaercs. Hy BOT, MOka TakMM COCTaBOM MBI
OyZeM BECTH.

Auekceii: Cnacu0o. S mory HaunHaTh?

JloOpe1ii  Bedyep, BceM NPUCYTCTBYIOUIMM, MpeactaButesisiM Mesxk3sésnnoro Corosa,
[Nanaktuueckoir denepaunu Cera, Upune, a Takxke BceM ydacTHUKaM KoHepeHuuu! Ceroans
ot Hac npucytctByeT JlaBpentuit CeménoBuu. OH ceifuac cam cebst mpeactaBut. JlaBpeHTHI
CeMEHOBUY, CKaXKUTE O c€0€ HECKOJIBKO CJIOB.

JlaBpenTnii: 5 yuuncs u paboran B JIeHuHrpaackom, a notom B Casnkr-IlerepOyprckom
roCcy/1lapCTBEHHOM YHUBEpcHUTETe, 57 JIeT ¢ HUM ObLI CBSA3aH, T0Jl Ha3a]l YK€ BBILLIEN Ha MEHCHIO,
Tenepb JoMa CIOKOWHO 3aHMMalCh Hay4yHoil paboroi. Ilo oOcHOBHOW crHenuanbHOCTH
—«MexaHuka TBEPAOTO AePOpMUPYEMOTro Tejay — s KaHIUAAT (PU3NKO-MaTeMaTHYECKUX HayK.
Ho yxe HeckoJbKo JecATWIeTHl HMHTEpecyloch MpobjieMaMHd MPOCTPAaHCTBA U BpPEMEHH,
CTPOEHHEM 3JIEKTPOHA, MpUUMHHONW MexaHukoi Ko3eipeBa (HaBepHOe, Bl O Hell 3Haere). M BoT
OUYCHb 3aMHTepecoBajca Bamlel KoHgpepeHuuwei. Ecaum MoXHO, TO mpuUMy yyacTHe C
YIOBOJIBCTBHEM.

Hpuna: /[a, koHEUHO, IPUBETCTBYEM Bac!

Auekceii: S xouy mo6aButh, uto JlaBpenTuit CeMEHOBUY MOCKPOMHUYAN, OH, B 00IIEM-
TO, M3BECTHBIM Y4€HBIH, nponomxarens pador Huxomnas KossipeBa. S mymaro, Mex3BE3THbBIN
Cor03 0 HEM 3HaeET.

Cebst s mpencTaBisl y)Ke B HpoHUIbldi pa3. B naByx cioBax: s mo mpodeccuu
MaTepuanoBes, (UMK U XuUMUK. HOo NOMHMO OCHOBHOM pabOThl, 3aHUMAIOCh TaKXKe
QIbTEPHATUBHON (U3UKOM M HETPAAMLMOHHBIMU HCTOYHMKAMU HSHEPIUH, a TaKKe HEMHOTO
3HAKOM C 230TepUKOii, 0ocoOeHHO ¢ paboTamu Cepreit Hukonaesuya Jlazapesa.

05:01 O npouecce u3BJIe4eHUsI IHEPIUHU U3 TOPHUSL.

Adgekceii: [Ipexae uem nepeidTH K MpoJOHKEHUIO TUalora, MHE XOTeJI0Ch Obl YTOUHHUTh
HECKOJIbKO MOMEHTOB IO MpoIe UM KoHpepeHusaMm. CHayana no nepBoi KOHQEepeHuu — mno
METOJy IMOJIy4eHUs SHEpIuU u3 Topus 232-ro. PacckaseiBan Torna Paom Tuitan, Mbl IpUMEpPHO
MOHSUTM Ball MoaXxoJ, Oombimoe cracu6o! Tompko s ero 3a0bul CIPOCUTH: B MpoOIECcCe
U3BJICUCHHS SHEPTUU M3 TOPHUS METOAOM O0OpabOTKH MOPOIIKA 3JIEKTPOMArHUTHBIMU BOJHAMHU
onpeAenéHHON aMIUIMTYAbl B COCyJde M3 JIUTUS (TaKk OH paccKasblBal) BO UTO MpPH 3TOM
IpeBpalaeTcs aToM TOpHs, OoTAaB sHepruto? B kakoW-HUOYIb U3 M30TOMNOB TOPHUS, B JAPYron
9JIEMEHT WJIH, MOKET, IEJUTCS Ha HECKOJIBKO Si7iep, KaK OOBIYHO B SAEPHBIX PEAKIMIX ?

Jleno B TOM, 4TO BBIAENsAEMas DHHEPrUsl JOJDKHA COBIAJaTh C IOTEPEH Macchl,
IpeBpallaroielics B SHEPTHUIO MPH SIEPHBIX Mpolieccax. ITO TaK Ha3bIBaeMbIi «J1e(hEeKT MacCh».
1 nosTomy Macca KOHEYHBIX NPOAYKTOB B CyMME JJOJKHA ObITh MEHBILIE MACChl HCXOIHOTO 232-
ro Topusi. BoT 4ro npoucxoaut ¢ camuM TopueMm? Bo 4To OH mpeBpalaercs B 3TUX mporeccax?

Hpuna: OH npepamaercs B Ipyrue U30TOIbI TOpHs. Takke OH MOXKET MpeBpalIlaThCs B
JIpyrue paJuoakTUBHBIE 3JIEMEHTHI, Hampumep (MHe ceifuac mokasbpiBaioT) — B rasel. [la, B
pasinyHble WHEepTHbe ras3bl, Hampumep. Ho onum Oyayr oOnamaTb OCTATOYHOM
PaZi0aKTUBHOCTHIO.

Auaexceii: Hy na, pagon u npouee. [lonstHo. Xoporo, ciacu6o.

06:51 O npuunHax U yacrore KoJedannii pusnyeckoi Beenennoi.

Auiekceii: 11 HECKOJIBKO YTOUHEHUH YK€ IO BTOpOM KOH(epeHIMH, KoTopas Obuia
HECKOJIBKO Heledb Ha3zaJ. BoT 4uro-To THma HEOONBLIOro pe3ioMe, M BaM JOCTaTOYHO WM
COTJIACUTHCA C MOMMHM OOOOIIEHUSMH, TE3UCAMH TOTO, YTO Bbl MHE PacCKa3ald, WIH MO0Ka3aTh,
/i€ 1 BaC HEMPABUIIBHO MOHSIL.

Bor mnepBoe. Bbl pa3bupanu BoOmpoc O HapylIeHMH 3aKOHA COXPAaHEHHUS SHEPruu B



TpPaJULIMOHHON 36MHON HayKe. DTO TOT MOMEHT, KOTJia BOJIHbBI KOMIIEHCUPYIOT APYT Apyra: Tam
MaKCHMyM HakjIaJbIBaeTCsl HA MMUHHMYM, M 3Heprus kKak Obl ucuezaer. Ha camom nene, oHa
UCUE3HYTh HE MOXET, MPOCTO MAET YIJIOTHEHHE Cpelbl, B JaHHOM ciydae (U3NYECKOro
BaKyyMa, KOTOpBII mepexoAuT Ha Oojiee IUIOTHBIM ypoBeHb. M1 B 3TOM, yxe Ooiyiee MIOTHOM
YPOBHE, MOXHO paboTaTh ¢ U3JIy4YEeHUSIMUA U BO3/I€HCTBOBATh, JOMYCTHM, Ha SIPO aToOMa U Ha €ro
paZvoaKkTUBHOCTb. Mbl 3HaeMm, 4To Tecia HCIONb30BaJ 3TOT METOJ B TaK HAa3bIBAEMBIX
«xartymkax Tecas».

W BoT Bompoc: s HpaBUJIBHO Bac MOHSUI MPO 3TU M3IYYEHHUS M UX BIMSIHHUE Ha
pannoakTUBHOCTH? M BBl HEMHOXKO JIpyTHe U3Iy4eHUsl TeHepUpyeTe, YTOObI BO3/1eHCTBOBATh
Ha saapo?

Hpuna: /la, Bc€ npaBuibHO (OH ceifyac rOBOPUT), BBl MEHs MPaBUIILHO MOHSIN. VIMEHHO
VILUIOTHEHUE CPeJibl BHI3bIBAET BO3/CHCTBHE HA YHEPTHIO BTOPOTO YPOBHS, B JAHHOM CITy4ae.

Auekceii: Cnacu6o 6ompmoe. I BOT nanplie, MO BallMM JaHHBIM, Halla (pu3ndeckas
IUIOTHOMaTepuanbHasi BceneHHas cyiecTByeT B Auana3oHe (s yuTaro) OT TpEX Terarepl 10
IIECTHCOT TeTarepll — BOT Takoe KoyiebaHue, yactora kojeOaHuil. EcTecTBEHHO, 4TO B TakoM
0O0JIBIIOM JMAaIa30HE MOXKET HAXOJUTHCS MHOTO IMOAYPOBHEH C pa3HbIM YPOBHEM SHEPTUH, B
3aBUCHMOCTH OT 4acTOThI. MIX TaM MUJIIMOHBI, €CJIM HE MUJIITUAP/IBL.

U BoT Bompoc: eciiu OHM BCe HAXOMATCS B HAllleM MaTepUalIbHOM MUpE, U MaTepHUabHbIe
T€la MOTYT B HUX IEpEMENaThCs B 3aBUCUMOCTH OT TOTO, MOIVIOIIAIOT OHU WM U3Iy4aroT
SHEPTUI0, — MOXEM JIU Mbl HCKYCCTBEHHO T'€HEpUPOBAThH 3TH MOyPOBHH, HAIPUMED, UCIIOJIb3YH,
KaK s B MPEAbIIYIINI pa3 ckaszall, cuM(pazHoe CKoMIeHcupoBaHHOe u3nydeHue? To ecTs Takoe
U3Iy4eHHe, B KOTOPOM MaKCUMyM KOMIIEHCHPYET MUHUMYM, U UAET MPOLECC YIJIOTHEHUS BOT
3TOH cpenbl pruznyeckoro Bakyyma. Mnm ectb kakoi-To emé apyroi crnoco6?

Hpuna: To ecTp BONpPOC 3aKIOYAETCd B TOM, MOXHO JIM 3TUM H3JIyYEHUEM
BO3/IEIICTBOBATH HA KOJIMYECTBO ITUX MOYPOBHEN?

Anekceii: Jla, m BooOIIe, KaK MOHATH Takoi Oonbmroi auana3od — ot 3 ' mo 30 I'T,
TO €CTh 3TO TUIA AJIEKTPOMArHUTHBIX KojeOaHui Kakux-To? BOT 3Tu rurarepiisl — B Kakoi OHH
cpene? Uto takoe BooOIe 3Tu Konebanus? Uto u3 cedst puznuecku OHU MPEACTABISIIOT?

Hpuna: To ectb BBl copammBaere, YTO B (U3UUECKOM BaKyyMe€ COCTaBIISIOT 3TH
Kosie0aHus?

Autekceii: Jla, KOTOpbIE€ COOTBETCTBYIOT HAIIEMy TPETHEMY YPOBHIO MaTE€pHAIBHOU
IUIOTHOCTH.

Hpuna: f nousn. To ecTh BB clipalliMBaeTe Mpo CTPYKTYpy MPOCTPaHCTBA (PU3UIECKOTO
BaKyyMa, MpO HEOJHOPOJHOCTH — (IIOKTyallud, KOTOPbIE TaM CylIecTBYIOT. M Bamr Bompoc B
TOM, KaKHE BOJIHBI TaM CO3JIAI0T ATH TE€PAreplibl.

Aunexceii: Jla.

Hpuna: Tyr Bc€ npeno B ToM, 4TO caM (U3MYECKMH BaKyyM TMOSBISETCS U
MOJICPKUBAETCS IHEPrUsiMU M3 Oosiee TOHKUX IIaHOB. KoHKpeTHO — ¢u3nyeckuil Bakyym
HOSABISETCA M TOJACPKUBACTCS U3 JIBYX CaMbIX OJM3KHMX TOHKOMAaTEpUAIbHBIX IIJIaHOB
JIEITOHHOTO MOJIE U TOPCHOHHOTO MOJIA. JTO s, KOHEUHO K€, ONSATh NMPUMEHSIO T€ TEPMHHBI,
KOTOpbIe M3BECTHHI BaM. 1O €CTh 37eCb HEOOXOIUMO MOHSATh, YTO TOPCHOHHBIE U JICNTOHHbIE
MOJIsL — 3TO BUABI A3UPHBIX dHEpruil. 1 xorjja oHM HaUMHAIOT MOHM)KATh CBOM BUOpALIMU, U3 HUX
oOpaszyercs ¢uszndeckuid BakyyMm. [Ipu B3auMonelcTBMUHM HMX Jpyr C JIpyrom oopasyercs
¢duznyeckuit BakyyM. A Tak Kak 3T SHEPI'MU HE CTaTUYHBI, TO €CTh OHU MOCTOSTHHO HAaXOJSATCS B
JMHAMUKE Tpoliecca Co3JaHus, COTBOpeHHs (uznyeckoir BeenenHol, moToMy 4To ¢usmueckas
Bcenennast Toxxe He cTaTUYHA, OHA IMHAMUYHA...

[lo mpuyMHE MOCTOSIHHOTO TMOJJEpPKAHUS CYIIECTBOBaHUS (DU3NYECKOTO Bakyyma M
CYLIECTBYIOT BOT 3TH HEOJAHOPOIHOCTH — (DIIOKTyallMH, KOTOPHIE BO3HUKAIOT KaK pe3yibTar
NPOHUKHOBEHUsS] TOPCHOHHBIX M JIENTOHHBIX NOJeH u3 3upHOro mnoss B GpU3MUECKUl MuUp, B
KOTOpOM (OH MHE ceiluac MOKa3bIBaeT, Mepemén Ha oOpas3bl) 3T SHEPrUU pacxXoasTcs, Kak
y3bIpb (IIOKA3bIBACT, KAK OH KPYTHTCSA W CO3JAET BOJHY B MPOCTPAHCTBE). TO €CTh 3/1€Ch ATU
Teparepibl CO3/1al0T WMEHHO JIENTOHHBIE W TOPCHOHHBIE TMOJS, MOSBISACH B (U3NYECKOM



BakyyMme. M TONMbKO MO3Xke, yKe MOCjie 3TOro, OHM COOMPAIOTCS B KBAHTHI yXe (PU3NUECKUX
SHEPTHi.

S ero ceifuac MoOHsUIAa Tak, YTO OH FOBOPUT, YTO UMEHHO 3(PUPHBIE BOJHBI, KOTOPBIE OH
Ha3Bajl, d(QUpHBIE SHEPTUU, OHU B (OpME BOJIHBI MOSBISAIOTCS B (DU3MUECKOM BakyyMmMe H
HAUMHAIOT PacXOJUThCs MO MPOCTpaHCTBY. M BOT 3TO mopokaaeT KojiebaHusi, KOTOpble MOXKHO
BBIPA3UTh B replax (BOT B 3TUX €IMHUIAX, KOTOPBIE BbI CKa3aiH).

AJtekceii: DTH BOJIHBI JIEKTPOMArHUTHOIO XapaKTepa, Ui OHHU...?

Hpuna: Her, 510 6071€€ TOHKHE, HE SJIEKTPOMAarHUTHOTO XapakTepa.

Auekceii: IlonstHo. JlaBpenTuit CeMEHOBHY, CIIEQYIOIIUN BOIIPOC, HaBEpHOE, cendac
BaM yA00HEH 3a/1aTh.

JlaBpenTnii: Criacu6o Gombiuoe!

14:06 Ctpyxrypa Mupo3nanust no reopun Mex3sésanoro Corosa.

Jlappentnii: Bo Bpems mnpeiacTaBieHHMs YYaCTHHKOB OBLJIO CKa3aHO, 4YTO OT
Mex3Bé3nnoro Coro3a NpUCyTCTBYET (U3UK, s IUIOXO0 paccibliial paMUIINio, o-MoeMy, Pam...

Hpuna: Paom Tuitan.

Jlappenrtnii: Pam Xyan, na?

Hpuna: Paom Tuitan.

Jlapentnii: Paom Tuiian, na, uzsunaure. 11 BOT y MEHS BOIIPOC K HEMY, €CJIM MOKHO.

B nameit 3eMHoi#1 Hayke Tena u 00BEKThI, MPUOOPHI Pa3MEPOB, MACIITA00B CPETHUX — ITO
JIBUTATENH J1I00bIe, CaMOJIEThI, TAPOXO0/Ibl, TYPOUHBI, ake 3[aHHs, OMUCHIBAIOTCS KJIACCUYECKON
MEXaHUKOH, KOTopasi 0a3upyeTcs Ha MpeICTaBICHUH O TPEXMEPHOM MPOCTPAHCTBE M BPEMEHH,
KOTOpOE TEUET OJMHAKOBO BCIOJY. JJIEMEHTApPHbBIE YACTHIIl ONHCHIBAIOTCS Y HAC B OCHOBHOM C
MOMOIIBI0 Tak Ha3biBaeMoM CrnenuanbHOM TEOPUHM OTHOCHUTEIBHOCTH, I/I€ CUMTAETCS, 4YTO
IPOCTPAHCTBO M BpeMsl 00pa3yroT €AMHOE YeTHIpEXMEpHOE MHOrooOpasue, Ha3blBaeMoOe Yy Hac
«IIPOCTPAHCTBOM MUHKOBCKOTO». A B 11€JIOM Bcsl BeenleHHast OnuchbIBaeTCs €Ii€ OJTHOW TEOpUEH,
HO 3TO Pa3BUTHE NpEAbLAYIIEH TEOPUU OTHOCUTEIILHOCTH, Ha3biBaeMol y Hac OOmell Teopueit
OTHOCHTEIIBHOCTH, TJI€ 3TO YETBIPEXMEPHOE MMPOCTPAHCTBO €UIE U UICKPUBJIEHO.

Kak, no maennto Mex3sésnnoro Coroza, ycrpoeHo Mupo3nanue, Bcsi BeeneHHas — oHa
TpEXMEpHast, YEThIPEXMEPHAs WM ONHACHIBAECTCA KaKOU-TO €IE APYyTror Teopuen?

Hpuna: V "ac npyras teopus. Ceituac Paom Tuiian roBopur.

(Paom Twuitan) IlpuerctByto Bac. [la, s 3Hat0 o Bammx 3eMHBIX MNPEACTABICHUSX,
TEOPHSIX, s MX U3y4al, ¥ TeM Oojee MOCTOSIHHO KOHTaKTHPYIO C 3eMJISSHAMHU — Y MEHsS €CTh
KOHTaKTEPBI. Taxke U3yyaro arperopsl, TO €CTh 3aliCcH B MH(GOPMALIMOHHOM IoJie 3eMJIH, B TOM
quciie 0 Bamen Hayke. 1 s Mmory ckasarb, MHE U3BECTHBI 3TH IPEICTaBICHUS.

Sl ckaxy O4eHb KOPOTKO O TOM, YeM OTJIMYAOTCS HaIlM NpeacTtaBieHus. Hama Hayka
uzydaeT Mupo3gaHue Kak LEIOCTHOE IPOCTPAHCTBO U BpPEMs — HE TOJIBKO MaTepUAIBbHOE
n3Mepenne, Ho W JlyxoBHbld mup. TepmuHBI «MaTepus» U «JlyX» HCHOIB3YIHOTCS MHOM,
€CTECTBEHHO, Ha PYCCKOM SI3bIKE, 0003HAYAIOT OHHU Pa3HbIE COCTOSHUS SHEPTUil MPOCTPAHCTBA U
BpeMeHu. Hamia Hayka wW3ydaeT HMCTOYHMK BCE€X OTHUX HHEPrHil, KOTOPBIM HAXOIUTCS 3a
IpeaeslaMyi MaTepuanbHOi BeeneHHOM.

W wncxonma w3 3TOro BO33pEHMs, HAIIe IMPEACTaBICHUE O CTPYKType Mupo3nanus
cienytomie: Bc€ Mupo3aanue paszessiercs Ha jJBe OoJbIMe 00JacTh — 3TO MaTepHaIbHBIA MUD
n [lyxoBHbI Mup. MarepualibHbIi MUp, B CBOIO OYEpPEb, PA3/I€IEH Ha YPOBHU IIOTHOCTH. B
HaCTOSILLIEM BPEMEHM, B HACTOALIEH AMOXe, MaTepuaibHas BceneHHas cocTout u3 59 ypoBHENR
IJIOTHOCTH.

JlappenTtnii: 113 ckonpkux, nmpocture?

Hpuna (Paom Tuitan): 59-u.

Jlappenrnii: 59, na?

Hpuna: 59.

JlaBpenTnii: Criacu6o.

HNpuna (Paom Tuitan): JlyxoBHBII MHp COCTOUT U3 TpEX oOiacTel, KOTOpbie (BCEe TPH)



HaxXOAsTCsl BHE MAaTEpUAIbHOIO MHpa. JTO: MEPBBIM — acTpajlbHBI MHp, BTOPOM — MHUD
HEBOIUIOIIEHHBIX [yX0B, U TpeTul, eciy NepeBecTy Ha MOHATHbIE KOHTAKTEPY TEPMHUHBI, — MUP
BoxxecTBeHHBIX 3Hepruil, bojkeCcTBeHHBI MHp, KOTOPbI MOXeET OBbITh BBIpaXKEH, CKOpee, Ha
oOpazHoMm si3bike. Korma mbl roBopum o J[yXOBHOM MUpE, Mbl MOKEM MEPEXOUTh Ha 00pa3HBbIii
A3bIK, HA KOTOPOM OH MOXeT ObITh mpejcTaBieH kKak «llapcTBo HeOecHoe», rie *HUBET cam
AOGCOIIOT, KOTOPBIH SABJISETCS HCTOUHUKOM BCEX MaTE€pHAJbHBIX M HEMAaTEepHAIbHBIX MUPOB.

Bor Takas Bkpatie Hama Teopus MuposnaHus, KOTOpOW NPHUIEPKUBAIOTCS BCE YUEHBIE
MexsBéznnoro Coroza. EcTb, KOHE4HO, pa3HOOOpa3HblE TEOpUHU, KOTOPbIE YK€ YTOUHSIOT
3aKOHBI TOT'O WJIM NHOTO MHpA.

Tax BOT, g cHavasna pacckaszai 06 obmux odnactax Muposnanus. Tenepb Mbl BepHEMCS K
MaTepuaibHOMy Mupy. Kak s yxe roBopui, B HEM ecTb 59 ypoBHEH IUIOTHOCTH. PU3NUECKUN
MUp BMellaeT B ce0si MepBble TPU YPOBHSI IJIOTHOCTU — MEPBbI ypOBEHb, BTOPOH YpOBEHb U
TpeTuil ypoBeHb. Bce BMecTe OHM COCTaBIIAIOT Tak Ha3bIBaeMbI (pusndeckuid kiactep. U yxe c
4-ro mo 59-ii ypoBEHb IIOTHOCTH — TO €CThb 56 YpPOBHEH IUIOTHOCTH, MBI Ha3bIBAEM HX
«TOHKOMaTepHaJIbHbIE MHUPBI» WM «3(QHUPHBIE MUPBD», WIN €CTh €llé TEePMHH «IJIa3MOUIHbIE
Mupbl». Kak Bbl BHIUTE, OHU HAa3bIBAIOTCS HE «IUIA3MEHHBIE», a «IJIA3MOMJHBIE», CIIOBO
«TJIa3MOUA» O3HAYaeT «IMOJOOHBIM IIa3Me». 3/1eCh CIENHUabHO CliellaHa Takas OIrOBOPKa,
YTOOBI yu€HbIE MOHUMAJIU, YTO peub UAET HE O (PU3NUECKOH TUIa3Me.

N Bcero Mex3BéznupiM Coro30M OTKpbITO 6048 BHI0OB MaTepUalIbHBIX SHEPTUM, 3TO Ha
BceX 59-M ypOBHSIX IIOTHOCTH. (DHU3WYECKUX DHEPruii, KOTOPHIE COCTABISIIOT (PU3HUECKYIO
Bcenennyro, To ectb ['amakTuku, 3B€31bl U IUIAHETHI, CYILECTBYIOT AEBATh. COOTBETCTBEHHO,
octasibHble 6039 BHIOB MaTepHaIBHBIX JHEPrUM COCTABIAIOT TOHKOMATEpUAJbHBIE, WU
3(UpHBIE PHEPTUU, U3 KOTOPHIX YK€ CKJIAJBIBAIOTCS TOHKOMAaTEepPHAJIbHBIE MHUPBI, B KOTOPBIX
TOX€ Borwtomarores Jlyxu u3 Mupa HEBOIUIOMEHHBIX J[yXOB, KOTOPBIN HaxoauTcs B JlyXOBHOM
mupe. EcTecTBeHHO, UX TeNa M UX MHUPBI COCTOST U3 00Jiee TOHKHX PHEPrHii, yeM (HU3HUEcKue,
TO €cTh 00Jiee TOHKHX, YeM 3JIEKTPUYECTBO, MarHETU3M, TEIJIO, PaJUOBOIHBI U T.A. — BCE 3THU
¢du3nueckre >HepPrum.

HasBanust s¢upHbIX 3HEpruil ectb, KOHEYHO, B s3blkax Mex3BézqHoro Coroza. UToObI
NIEPEBECTH BCE 3TO Ha A3bIK, MOHATHBIA 3€MJITHAM, BO3HUKAIOT OIpPEAEIEHHBIE TPYAHOCTH,
MOTOMY 4YTO B Ballleil TEPMUHOJOTMU HET Ha3BaHUM 11 >QUPHBIX 3HEpruil u GopMm ux
nposiBieHus. Hanpumep, y HUX ecTh BHOpaluu, HO OHM HE TPOSIBISIOTCS Kak (hu3ndecKue
YacTOThI, €CJIU MbI TOBOPUM 00 3(pupHBIX 3Heprusax. M tak nanee.

N emgé s xouy ckazaTh, yTO (U3MUECKUN MHp, PU3HUECKHI KiacTep cocTaBiseT 7% 1o
00bEéMY OHEpPruii OT BCero warepualbHOrOo MHpa, 93% — 95TO TOHKOMaTEpHAJbHEIE,
IUIa3MOUJHBIE MHpBL. TaM JKMBYT CyllecTBa, T€ K€ caMble pasyMHble JlyXu, KOTOpBbIE
BOILIOIIAIOTCA B 00Jiee TOHKUE Tela.

Bot MBI BomsomieHsl B 0ojiee IUIOTHBIE Tela — (U3MUYECKHE, KaK Mbl Ha3blBaeM, Ha
pa3HbBIX IUIaHeTaXx. Mbl sBIsSeMCS, KaK M Bbl, IJIOTHBIMH CYIIECTBAMH, (PUINUECKUMHU
CYILIECTBAMH, U MOKEM IIEPEMEIIATHCSI CBOUM CO3HAaHHEM B AcTpalle, TO €CTh B ONPEACIEHHOM
obnactu JlyXxoBHOro Mupa, yepe3 KOTOPYI0 MOKEM IyTEHIECTBOBATh U CBA3BIBATHCS, HECMOTPS
Ha pPacCTOSIHUE, APYT C APYTOM.

CoOTBETCTBEHHO, /JJIsi TOHKOMAaTepHalbHBIX CYIIECTB, BCEX BMeECTE, €CTh ofIiee
Ha3BaHHE — HA 3eMHOM SI3bIKE 3TO OyJeT 3ByuYaTh KakK «IU1a3MOMJIbl». OHM OBIBAIOT COBEPIIEHHO
Pa3HBIX BUJOB U BOIUIOIIAOTCSA HA BCEX YPOBHAX IMNIOTHOCTU — € 4-10 1o 59-i. Y Kaxa0ro U3 ux
BUJIOB CYIIECTBYIOT CBOM 33]]aui, CBOU MpEJAHA3HAUYEHUS, KOTOPbIE HEOOXOIUMBI TSl CO3aHus U
nojyiepkaHuss B TOM 49ucie ¢usnuecko BcemeHHON — Ha  MaKpOTrajlaKTUYECKOM,
raJJaKTUYECKOM, 3BE3THOM U IUIAHETAPHOM YPOBHSIX.

24:24 PacuéTnl, (pOpMyJIbI, MEPHOCTH HA IPYIHX ILIAHETAaX.

JlaBpenTnii: J[aBaiite BepHEMCSA K caMOMy TIEPBOMY, HU3IIEMY (PU3NYECKOMY YPOBHIO.
Bel ke HaBepHsKa, pa3 CKasalM, TOXKE€ MATEPUAIbHO BOIUIOLIEHBI U IOJIb3YETECh KAKMUMM-TO
MallMHaMU, MEXaHU3MaMU. Bel X cTponTe HA OCHOBaHMM KaKUX MAaTEeMaTHYECKUX TEOPHUU — Ha



OCHOBaHMU Teopuu TpéxmepHoro mupa? 1 BooO1e, Kakue TaM YpaBHEHUS Y Bac ObIBAIOT, KaKue
3aKOHBI (PU3NYECKOT0 MHUpa — HE J[yXOBHOTrO (3TO OYEHb MHTEPECHO, HO S B 3TOM, K COKaJICHHUIO,
He pa3buparoch)? BoT uncTo MaTepuanbHbIid MUP.

Crtpoute Bbl CcamMOJETHl WIM TYpOMHY, WM BEJIOCUIE] JlaXe — IPOCTOE CPEACTBO
nepeasmwkenns? Mx Hano paccyutaTh, YTOOBI OHM HE CIOMANNCh, ObLIM MpPOYHBIMU. Kakxumwu
MOJIB3YETECh BBl TEOPUAMM, U B ITHX TEOPUAX — S BEPHYCh K MCXOJHOMY CBOEMY BOIIPOCY —
MaTEepPUAIbHBINA, OKPYXAIOIIUW MHUP CUHUTACTCA TPEXMEPHBIM, UYETBIPEXMEPHBIM WM KaKUM-
HUOYAb IpyrumM? BoT nMEHHO JUIsi MaTepUaaIbHOM COCTABIISAIONIEH.

Hpuna (Paom Twuitan): ns MaTepualbHOW (U3MUECKON COCTABISAIOUICH, €CIM BBl MO/
CJIOBOM «MEPHOCTh)» UMEEeTE B BUAY KOJIMYECTBO, Kak Obl CKa3aTh, MJIOCKOCTEM?

Jlappentnii: KoindecTBO B3aMMHO-NIEPIEHIUKYJISIPHBIX BEKTOPOB, KOTOPBIE MOYKHO
ITOCTPOUT.

Hpuna (Paom Twuifan): To ecTh JuinHa, NIMPUHA, BBICOTA?

JlaBpenTnii: /la, na.

Hpuna (Paom Tuiian): DTO reoMeTpuvecKkoe MpeACTaBiICHUE O MpocTpaHcTBe. Jla, Mbl
3T0 BCE MNpuMeEHseM. Jlelo B TOM, 4YTO, E€CTECTBEHHO, IPEXJIE YeM IMOCTPOUTHh KAKOMU-TO
MEXaHU3M, KaKyl0-TO TEXHOJIOTHIO, KaKyl0-TO TEXHHUKY, BHa4aje CO34aETcsi Teopus. TOYHO Tak
’Ke, Kak y Bac. Bam, Hampumep, npekJie 4eM IMOCTPOUTH JBUIATENb BHYTPEHHErO CrOpaHus,
HYXKHO OBLIO BHAayaje CO3/aTh TEOPHIO, KOTOpas Moryia Obl OOBSCHUTH T€ SIBIECHUS, KOTOPbIE
OyayT JeaTh B OCHOBE €ro JIEHCTBUS.

JlaBpenTuii: Tak BOT 3Ta TeopHs OCHOBBIBACTCS Ha MPEACTABICHUSIX O (pu3nyeckoM
MHUpE KaKk O TPEXMEPHOM WU 4YeThIpEXMepHOM? Y Hac TyT NpHOOpPHI CTPOSITCS HAa TEOPHH
TPEXMEPHOIO MHpA, a HJIEMEHTAPHBIE YAaCTULBI ONKMCHIBAIOTCS B YETBHIPEXMEPHOM MHpE, a BCS
BceneHHass — B 4eTBIPEXMEPHOM HMCKPUBIEHHOM MHpe. BOT s M 3amaBasl BOIpOC: Kakoe BbI
UCIIOJIB3YETE B MATEMAaTUYECKOM almapare, B FeOMETPUM MPEICTaBICHUE O Pa3MEPHOCTH MUpa.

Hpuna (Paom Tuitan): Ot npencraBieHus OyAyT 3aBUCETh KOHKPETHO OT T€X 3aKOHOB,
KOTOpble OyIyT HYXHBI JJIsl ONHCAHUS TeX SBICHHWH, KOTOpble OyAyT JieXaTh B OCHOBE
KOHKPETHBIX TEXHOJOTHWA. 31eCh Mbl HE IPHUBA3BIBAEMCS K IOHATUSAM «TPEXMEPHBINY,
«YETBIPEXMEPHBIN» WU €IIE KAKOW YroJHO MEPHBIM, Mbl HE MHCIIOIB3YEM KOHKPETHO 3TH
TEPMHHBI, Y HacC €cTh (POPMYJIbI, KOTOPBIE...

(Mpuna) OH MHe ceifuac MX MOKa3bIBAET, 51 HE 3HAIO, NpaB/a, HU uxX OykB, HU U pp... He
u3yuana, Paom Tuitan, Oypxanckuit He usydana! A oH cMe€Tcs U TOBOPHT.

(Paom Twuiian) EcTecTBEHHO, Y HAC €CTh OIpEIeIEHHBIE CUMBOIIBI, KOTOPhIE 0003HAYAIOT,
MO-BalllEMy, MacCy, CKOPOCTb, pa3jiW4HbIe JPyrue BEIIM, W I ITOTO HCIOJIB3yeTCs |
MaTeMaTu4eckuii ammapar Toxke. Ho BCE 3TO cuumTaeTcs M UCHOJIB3YeTCs HE BPYYHYIO, a C
MOMOIIbIO NMPUOOPOB, KOTOPHIE Bl Obl Ha3BaJld KOMIIbIOTEpAaMHU. 1O €CTh 3TO CHEIHaJbHBIE
YMHBIE MAlllMHBI, KOTOPBIE JEUCTBYIOT U KAK KaJbKYJISATOPBI, U KaK UCKYCCTBEHHBIN pa3yMm, Tak
CKa3aTh, KOTOPBIM PACCUYUTHIBAECT Pa3INYHbIE IPOEKTHI U YK€ aBTOMAaTUYECKN BBIIAET pe3ysbTaT
BbIuMCIeHnH. Hampumep, CKoIbKO HYXHO TeOe TOro HJIM HWHOTO MeTaja, TOTO WM HWHOTO
CIUIaBa, 4TOOBI TOCTPOUTH, K MpPUMEpPY, KOpalbilb, Ha TaKylO-TO MaccCy, NEpPEeMEelIaeMylo B
KOCMoce.

JlaBpenTnii: A ckaxuTe TOTJa: BOOOIIE MaTeMaTWYECKHWH ammapaT y Hac WMy Bac
OJIMHAKOBBIM MM TOXe Kak-To pasnunyaercsi? HaBepHska oH y Bac Oosiee CIOXKHBIN, pa3BUTHIH,
HO OCHOBBI MAaTe€MaTHKW y Hac C BaMU OjAMHaKkoBble win Her? ['pybo rosops, Tabnuia
YMHOXXEHUS, TU(depeHIraIbHbIe, HHTETrpajIbHble HCUUCICHUS — OHU OJIMHAKOBbIE WM HET?

Hpuna (Paom Twuitan): Eciu Mbl TOBOPUM O TaKMX 3aKOHAaxX, KaK «OAMH ILUTIOC OAMH
PaBHO Ba», TO, KOHEYHO, OJIMHAKOBBIE.

Jlappentnii: A nuddepeHnmanbHoe HCUUCICHHE, [POWU3BOJHBIC, HHTETPAJIbI?
Hampumep, ueMy paBHa pou3BOJHas OT TaHTeHca?

HMpuna: Tyt Hy’)HO POCTO €My OOBSICHITH 3HAUEHUE TEPMUHOB.

JlaBpenTnii: Hy, Tpuronomerpuueckue (GpyHKIMH — (QYHKIMH yrja: CHHYC, KOCHHYC,
TaHF€HC — OHW oAuHakoBble? YeMy paBHa 1npousBoaHass oT TaHreHca? Ecte



TpPUrOHOMETpUYEcKass (YHKLHUS TAHT€HC — 3TO OTHOIICHHE B IMPSMOYTOJIHHOM TPEYroJbHUKE
MPOTUBOIOJIOXKHOTO KaTeTa — MPOTUBOJIEXKAIEro, K mpuiexaiieMy. 1 B 3aBucuMocTu OT yria
3agaéres 3Ta (DYHKIMA... MOXKHO B3STh €€ NPOM3BOAHYIO. UTOOBI MOHATH, MaTeMaTHYECKUM
anmnapar OJWHAKOBBIM WM HET, YeMy paBHa Mpou3BOAHAs 3Tod ¢GyHkuuu? Mnu ot cuHyca —
npocTeiiias TpuroHoMeTpuieckas GyHkus?

HNpuna (Paom Tuitan): Bee aTi QyHKIMN — OHM 3a510)keHBI B HamuXx pacuérax. U ecnu
UIET pedb 0 GU3NIECKOM MHpE, €CIIU UAET peyb O (PU3NYECKUX MPOCTPAHCTBAX — JUIMHA, BHICOTA
W Tak jajiee — KOHeYHo, OyneT Bc€ omuHakoBoe. dusnyeckas Beenennas — oHa omHopoaHa. Yem
UMEHHO XapakTepusyeTcs Gpusnueckas IoTHOCTh? Tpu ypOBHS IUIOTHOCTH — MEPBBINA, BTOPOH U
TpeTuid, U NEepBBIN KiIacTep, KOTOPBIA Ha3blBaeTcs (PU3MUECKUM, — OH XapaKTepU3yeTcsi NMEHHO
OJTHOPOJHOCTBIO (PM3MUECKOTO MPOCTPAHCTBA, KOTOPOE MBI Ha3blBa€M BaKyyMOM, BO Bcel
busnueckoit Bcenennoit. M 3To He Tonbko B Hamiel [amakTuke WM Ha HAIIMX IUIAHETaX,
KOTOpBIE Haxo#iaTcsst B onHoW [l'amaktuke, 3T0 BO Beex [lamaktukax. MMeHHO JTuUM
XapakTepusyercs PU3NYEeCKHi Ki1acTep — OJHOPOIHOCTHIO (PU3NYECKOTO MPOCTPAHCTBA.

JlaBpenTnii: Criacu6o, 60b1110€ 32 TOAPOOHOE 00BSICHEHHE.

31:04 O 0apnoHHON aCHMMETPHH.

Aunekceii: Emé B TOT pa3 pasdupasics Bompoc OapuoHHOW acummeTpuu. Heckonbko
YTOUHEHUH. DTO KIIOYEBOH BOMpOC BOOOIIE COBPEMEHHOM 3eMHON (QU3MKH. MUUIHMOHBI
(GU3KMKOB M 3aHUMAIOTCS, M OH Y Hac BCE BpeMsl 00Cyk1aeTcsl.

3T10 00pa3oBaHUE MaTEpPUU B BUJIE PAaBHOI'O KOJIMYECTBA YACTHIl U aHTUYACTHUIL] U3 FaMMa-
KBaHTa, KOIJla DJHEPrus TraMMa-KBaHTa  JOCTHIaeT  ONPEACIIEHHOM  BEJIMYUHBI, U
DKCIIEPUMEHTAIILHO MBI IIOJIy4aeM IIPH OTOM DJJIEKTPOH M IO3UTPOH, TO €CTh YacTULy U
aHTHyacTuly. To ecTb B caMOM ramma-KBaHTe Kak Obl MPUCYTCTBYET CKOMIIEHCHUPOBAHHBIM
MOJIOKHUTENbHBIM U OTPULIATENBHBIN 3aps/l, KOTOPBIN pasaensercs mpu oOpa3oBaHUM U3 raMMa-
KBaHTa MaTEPHH.

A enuHuIly MaTepuu (aTOM BOJOPOJAa) MOXHO OOpaTHO MPEBPAaTHTh B HM3JIyuyeHHE —
M3BECTHBIN pacnax npoToHa. To ecTh OH pacnagaeTcss — MPOTOH — 0 O3UTPOHA, C BBIIEIEHUEM
OHEPrUM B BHUJIE KBAHTOB U HEUTPUHO. A MTOTOM OCTABIIMKCS MO3UTPOH B3aUMOJIEHCTBYET YK€ C
3JIEKTPOHOM aToOMa BOJOPOJA U aHHUTMIUPYET. TO €CTh MOaydaeTcs, YTO MAaTepus MOJTHOCTHIO
UCue3aeT, mpeBpalaeTcs oopaTHO B sHepruto. [loyyaeTcs, 4To aToM BOJIOPOJIA YK€ COACPIKUT
B ce0e MaTepui0 M AHTUMATEPUIO, €CIM €r0 MOXHO IOJHOCTHIO MPEBPATUTh B JHEPTHUIO, U
06aprOHHON acUMMETpUH HeT. Tak 1M 3TO UK HET?

Hpuna (Paom Tuitan): S noHsu1, npo 4To BBI CIIpalIMBaeTe. ITUMH IKCIEPUMEHTAMU BbI
MEHsE€T€ B aTOME COOTHOILIEHHE KBAaHTOBBIX YpPOBHEH Ha IEPBOM YypPOBHE aroma.
COOTBETCTBEHHO, OHU MEHSIOTCS, U TO, UTO BBl HA3BIBAETE BEIIECTBOM M aHTUBEIIECTBOM, — 3TO
TOXE BHUAbl (U3MUECKOW MaTepuu C pa3HbIMH, [POTUBOIOJIOKHO PACIOJIOKEHHBIMHU
OTHOCHTEJIBHO JIPYT Apyra KBaHTOBBIMH YPOBHSIMH, KOTOPBIE Bbl HA3bIBAETE 3apsAamMHu.

AJgekceii: To ecTb MaTtepuss MOXeT B cebe coJiepaTb U aHTHUMAaTepuio, U OapHOHHOMN
ACMMMETPHUH HE CYIIECTBYET, OJIydaeTcs?

Hpuna (Paom Tuitan): TouHO Tak ke MOXKHO CKa3aTh «M aHTUMATEPUS COICPKUT B cede
MaTepuIo», €CIIU MePEelTH Ha 3Ty TepMHHOIOTHI0. IMeHHO (u3nyueckast MaTepust — 1OCTaTOUYHO
IJIACTUYHBINA MaTepHall, TaM KaKJIbI aTOM — 3TO JOCTATOYHO IUIACTUYHBIM MaTepuai, B KOTOpOM
MOTEHIUAIbHO, €CTECTBEHHO, COJAEPkATCsl BCE PHEPTUU MATEPUAIBHOTO (PU3NYECKOr0 MHUpa, a
TaKXkKe Te OHHEepruu, KOTOpble o0pa3zoBaju OSTH HHepruu. Hampumep, B KaXIOM arome
MOTEHIUAIBHO COJEpP)KATCSl BCE TOHKUE SHEPrUU >(QUPHOrO IjIaHa, KOTOphle 00Opa3oBalid €ro.
OHu ke HUKy/la HE UCUE3al0T, OHU MPOCTO YIUIOTHSIOTCS.

Auiekceii: Sl npuMepHO NOHAT, HE OyJEM BpeMsI TEPSTh.

34:22 O yacToTax BOJIH M NPOMCXO0KACHNH JHepruil Gusn4yeckoro Mupa.
Auekceii: Bor em€ Ttakue nBa MomeHTa. CylecTBYeT NISTh BUJIOB DHEPIHMM IEPBOIO
YPOBHSI: PaJMOBOJIHBI, TEIUIO, CBET, JIEKTPUYECTBO M MAarHeTU3M, a TAKXKe SHEPrUu 3eMIIH,



BOJIbI, BO3/[yXa M OTHSA. JTO y Hac B BUACOKOH(EpeHUUHU ObUIO, MbI pa3OUpany MPOLUION pas.
Bormpoc: B kakOM ypOBHE 4acTOT OHHM Bce HaxoasTcs? OHUM Ke, 1 TaKk MOHHMAK0, Ha Pa3HbIX
YPOBHSX 4acTOT, OTO K€ pa3Hble BHUIbI DHEPIUU, U TaM TeTparepusl, paguorepusl. M orcrona,
€CTECTBEHHO, BTOPOM BOIPOC: KAKOTO OHU (PM3UYECKOTO THUIA — JIEKTPOMAarHUTHOTO WJIM MHOTO,
U B KaKOH CpeJie pacIpOCTPaHAIOTCS?

HNpuna (Paom Tuitan): J{aBaiiTe Mbl HEMHOXXKO KOHKpeTu3upyeM. Bbl ceifuac mpo kakyro
SHEPTUto?

Anexkceii: Botr, maBaiiTe — paauoOBOJIHBI, TEIJIO, CBET, SJEKTPUYECTBO U MarHETU3M.
Kakue tam gactotsl? nu yem-to npyrum otnuyarorcs? I1aTe s3Hepruii nepBoro ypoBHs?

HNpuna (Paom Tuifan): DT KOHKpETHbIE SHEPTUU OTJIMYAIOTCS He yacToTaMu. YacrtoTta
UX BUOpAIMii, BOT 3THX KOJIeOaHUl, OHa MOXKET OBbITh JOCTATOUYHO OJM3KON U J1aXKe OJIMHAKOBOM.
TyT BCE 1eno B TOM, YTO OHU Pa3IUYaIOTCS CBOMM IMPOUCXOXKICHUEM M CBOMMH (YHKIUSMHU.
Mpbl uX Ha3bplBaeM IM0-pasHOMY H3-3a uX G(yHkuumid. Kaxkngas w3 3THUX dSHepruil umeer
onpeAenéHHy0 (YHKIIHIO, KaK Obl 3a7jaHue, OyJeM Tak TOBOPUThH, IOHSTHEE.

Ecnu Mb1 BO3pMEM, Hampumep, 3JIEKTPUYECTBO, YEM OHO OTJIMYAETCS OT MarHerusma?
Ms1 npocnexuBaeM HX NpoucxoxkaeHue. Hampumep, Bo3pMEM celyac TO, YTO Bbl HA3bIBAECTE
AJIEKTPOMAarHUTHBIMH TOJIIMU. [IpocTo modemy BBl MX Tak Ha3blBa€Te€ — OHM MOTYT OBITh, B
3aBHCHUMOCTH OT cIloco0a MOJY4YEeHUs ITHX JHEpruid, 1ubo psaoM (MOKa3bIBaeT JBa IMOTOKA
SHEPIUH, NMepeMeIIaoNINecs PSIOM C JIpyT APYroM), a MOTYT OBITh BJIOKEHBI OJJUH B JAPYroi B
pa3nuuHbIX KoHpurypamusx. Ho B iro6oM ciyyae, moueMy Mbl OTJIMYAEM 3JIEKTPUYECTBO M
MarHeTHu3M, BOT 3TH JiBe sHeprun? Ml ceifuac pa3doepém.

Jleno B TOM, 4TO MBI ITPOCIIEKUBAEM UX ITPOUCXO0KICHHE OT CaMOr0 Hadasa, OTKy/1a OHU
IPOM30LUIN eI 0 TOro, Kak COCTaBWJIM aToM. BaMm ke M3BecTHO, 4TO B Hauyase (Hpu3ndecKoi
BcenenHolt HUKakux aToMOB He ObLIO?

Auekceii: Hy na, ectectBenHo. Bcé oT tu1a3sMonoB Nnomuio.

Hpuna (Paom Twuitan): Tak BoT ¢usuueckas BceneHHas yxe BO3HHMKIA, ObUIM 3TH
¢du3uUeckre HepPrum, HO AaTOMBI OHHU €I1IE He 00pa30BaIy.

JaBaiiTe Mbl BepHEMCS K Hadally oOpazoBaHusl ¢puandeckux sHepruil. Bot, Hanpumep,
€CTh JJIEKTPHUYECTBO, €CTh MarHeTusM. Eciy Mbl MOCMOTPHUM, U3 KaKUX 3(PHUPHBIX SHEPTHHA ITH
JIBE€ DHEPrUM MPOU30LUIA, TO OHU OyIyT pa3HbIMHU. DJIEKTPUYECTBO — W3 DHEPIUH, ONATH Ke
[Io4eMy s celyac roOBOPIO — UMEHHO CTUXHMM OrHsA. IIoToMy 4TO Ha BalieM pyCCKOM s3BIKE 3Ta
a¢upHas SHEprusi — OHAa MMEHHO Tak M HasbiBaeTcs. Ho 3TO He HMeeT OTHOLIEHHS K
¢usnueckomy miamenu. Ilonumaere, o uém st rosopro?

Anexceii: Hy tak, na.

Hpuna (Paom Tuiian): Bl moHnMaeTe, 4To Takoe cTuxusi orHs? Bel 3HaeTe, 4To Takoe
cTuxuasbHble [lyxu, Hanpumep, «calaMa”apb»?

AJgekceii: He oueHb 3Ha0, HO YyBCTBYIO, 0COOEHHO y MEYKH KOTa CHUIHILb.

Hpuna: [Monoxau, Paom Tuitan, g ceituac eMy o0bsCHIO. J{€710 B TOM, YTO OHM 3T BEIIH
NPOXOJAT B IIKOJIE — Kakue Jlyxu, yTo 00pasyroT.

Auekceii: IlorgaTHo, na.

Hpuna (Paom Tuiian): Kopode, snekrpuuecTBo 00pa3yeT CTHXHUSI OTHS, MarHeTHU3M
o0pasyeT CTUXus BO3ayXa.

Jlappentnii: IIpoctute, MOXHO MHe BKIMHUTBCA? Ilo Hammm TeopusM, ecTb
3JIEKTPOMAarHuTHOE MOJIE, 3TO €IWHBIM 0OBEKT, U MOITOMY JIBE €r0 YacTH — AJIEKTpUYecKas U
MarHuTHas — 3TO YHCTO YCJIOBHOE pa3jeieHue. Kak BEKTOp MBI MOKEM PA3JIOKHUTh IO CUCTEME
KOOpPJIMHAT, HO 3TO BCE PABHO COCTABJIAIOIIAs OJHOIO BEKTOpA. DJIEKTPUYECKOE W MAarHUTHOE
I10JIE I10 HAIIUM IIPEICTABICHUSM...

Hpuna: V Hux He Tak BooOuie. Hy>kHO BaM IOCMOTpETH Hallle BUIEO PO MAarHETU3M.

Anexceii: /laBaiiTe nmoiaém nanplie.

38:44 O npupoae mapoBbIX MOJIHHUH.
Auekceii: Termepp naxke HE BOIPOC, a MPOCTO pe3loOMeE, a BBl MeHs nomnpasure. 1Ipo



IIapOBbI€ MOJHHUM, TO TO, YTO OBLIO B MpebIAyIIeH KOH(pEepeHIINH.

3HAYUT, NPOCTO Pe3IOMeE: IIapoBasi MOJIHUS HE MOXKET ObITh IJIa3MOUJOM B UHCTOM BUJE,
TaK KakK IUIa3MOHWJ] HaXOJUTCS B TOHKOMAaTEpUAIbHOM MHPE, a Mbl B IUIOTHOMATEPUAILHOM, U
ST MUPHI Pa3/eieHbl, COOTBETCTBEHHO, OTPOMHOM sHeprueil apupa. Ho mimasmouna moxer
CO3/1aBaTh IIAPOBYIO MOJIHUIO, MOAOOHYIO ceOe, HO TOJbKO B HameM mupe. Kak oH co3maér
aTOMBI, Ha CiIyYail OH UCHOJb3yeT 3Heprun MosHui. [1lapoBas MosiHUs BHavyalle 3aHUMaeT OoJee
BBICOKHME IOJIypPOBHU (PM3MUECKOT0 BaKyyMa B Hameil (u3n4ecKkoi MIOTHOCTH, TO €CTh B OoJiee
IUIOTHBIX JHEPreTUYECKUX YPOBHSX, M IOITOMY OHA MOYKET IPOXOAMTH Yepe3 MaTepUalIbHbIC
Tesna. 3aTeM, Tepsisl SHEPrHio, YK€ HE MOXKET OeclpensTCTBEHHO CKBO3b HUX MHPOXOAUTH U
B3pBIBACTCSI BHYTPH MaTE€pPHAJIbHBIX TEJ, PACIIABIISI UX Cpa3y MO BceMy 00BEMY (Tak Kak OHa
BHYTpPH), KaK C U3BECTHBIM CITy4yaeM pacIljIaBJICHUs JKEeJI€3HOI0OPOKHOTO pelbca.

DTO MPaBUILHOE PE3IOME — TO, YTO MBI pazoupanu?

Hpuna (Paom Tuitan): Kyna ona noinér, 3To 3aBUCUT OT MHOTHX ()aKTOPOB, OHA MOXKET
IIPOCTO HE B30PBAThCS, a i (PU3MUECKUX TJ1a3 Kak Obl HCYE3HYTh (IIOKA3bIBAET).

Auekceii: IIoHsATHO.

40:11 OO 3Heprusix mosexky./1. KBanToBasi nprupoaa CTpOeHUsI ATOMOB.

Anexceii: Tenepp TOXE Ba)XXHbIM BONpOC. ITO pacmpeneneHue MakcBemwia —
pacrpenesneHue MOJIEKYJl 10 CKOPOCTSM, U CJIEI0BATEIbHO, 110 dHeprusaM. IIoHATHO, 4TO, YeM
OoJIbIlle CKOPOCTh MOJIEKYJIBI, TeM Oosnblne e€ sHeprus. [Ilpum omHON W TOXE Temrmeparype,
TEMIIEpaTypa OJMHAKOBAI.

Kak n3BecTHO, cpeHss CKOPOCTh MOJIEKYJIBI BOJAOPOJA NP KOMHATHOM TeMIlepaType —
okoisi0 300 MeTpoB B cekyHAy. [Ipu 3TOM Takke 4acTb MOJIEKYJ] UMEET CKOPOCTh B HECKOJIBKO
pa3 MEHBIIYI0, a 4YacTb B HECKOJbKO pa3 OoJbIIyl0 HpH 3TOM ke Temmeparype. ITo
HKCIEPUMEHTAIBHBIA (DAKT: MOJEKYNbl BBUICTAIM TaM W3 ILEJNU IOJIOTO JUCKA, UX CKOPOCTb
PETUCTPUPOBAIIH.

W BoT BCcE-Taku, MoYEMY MX PHEPIUs HE yCPEAHsETCs, BEAb TEMIEpAaTypa OHA U Ta Ke?
MoxeTr ObITh, MOTOMY YTO OHM HMMEIOT €lIE KaKylo-TO SHEPrui0, KOTOPYIO MBI MPOCTO HE
pPETUCTPUpPYEM, U B CyMME IOJy4aeTcs, YTO BCe OHU Kak Obl ¢ oanHaKoBo# sHepruei? To ecTb
BO3MOXKHO, TaM Kakasi-To eli€ KojeOaTenbHas SHEPrus, KOTOPYIO Mbl HE BUAMM, a BUIAUM TOJIBKO
TO, YTO OHM JIETAT C Pa3HON CKOPOCTBIO, UMEIOT PAa3HYI0 KMHETHUECKYHO dHepruto? BoT Takoii
BOITPOC.

Hpuna (Paom Tuiian): To ecTh BBl cuuTaeTe, YTO €CIM MOJIEKYJIa BOJOPOJA JIETUT C
OoJIbIIIel CKOPOCTHIO, TO Y HEE OOIBIIE SHEPTHH?

Auekceii: Her, Oonbllle KMHETHYECKOH HSHEpruu. A ecTh Takue, KOTOpbIE JETAT ¢
MEHBIIEN CKOPOCTHIO, C MEHBbIIEH KMHETUYECKOW 3Heprueil. Ho mpu 3Tom TemmnepaTypa oJlHa U
Ta K€, OHU APYr C APYIOM BCE BpEMs IMEPEMELIMBAIOTCSA, @ UX CKOPOCTb HE YCPEIHAETCH.
OOBIYHO TaM IIAPUKH, €CIIN Thl UX B300OJTACIlIb, y HUX BCEX CKOPOCTh MTOTOM OJIMHAKOBas OyIeT.
Tak MOXeT ObITh, TaM €II€ KaKasi-TO SHEPrusi BHYTPU CUIUT?

HNpuna (Paom Twuitan): DHeprust 3Toil MOJIEKYJbl 3aBUCUT HE TOJBKO OT SHEPTUH TeIlla,
KOTOpasi BO BHEIIHEM IIPOCTPAHCTBE HAXOAMUTCS, OHA 3aBUCUT U OT IEKTPUUECKOW DHEPrUH, U
JIaXKe OT SHEPIHil, KOTOPbIE U HA NIEPBOM YPOBHE, U Ha BTOPOM YpPOBHE, U Ha TPETHEM YPOBHE,
OHH BCE€ B3aMMO/ICHCTBYIOT MEXIY COOOH.

Anexceii: 1 ¢ mepBoro, v ¢ Npo4Ynx ypoOBHEH, OHU II€ HAXOIATCS — B MPOCTPAHCTBE HIIH
B CaMO#l 3TOM MoJiekyJe, BHyTpu He€? IIoToMy 4TO B IPOCTPAaHCTBE TaM KpOME TEMIIEpPaTypbl
HUYero HeT. To eCTe BHYTPU MOJIEKYJIBI, IOMUMO JABMKEHUS, €IIE SHEPTUH 3THX YPOBHEW MOTYT
OBITH pa3Hble IS KAKIAO0H MOJIEKYJIbI?

Hpuna (Paom Twuilan): Jla, KBaHTBI, KOTOpblE HAXONIATCS B COCTaBE 3THUX aTOMOB,
BXOJSIIMX B MOJIEKYJy, MOXXHO TaK CKa3aTb, HENPEPHIBHO OOMEHHMBAIOTCA MEXIy COoO0H
uHpopMalueit 00 OKpy>KaroleM MPOCTPAHCTBE U 00 OKPYXKAIOIIMX WX aTOMax. JTO JJIs Bac BCe
AJIEKTPOHBI, IPOTOHBI U HEUTPOHBI HA OJHO JIMIO, & HA CAMOM J€JIe, 3TO JOCTATOYHO CIIOKHbIE
CTPYKTYpPBI, KOTOPBIE COCTOSAT W3 KBAaHTOB, KOTOPBIE HENPEPBHIBHO B3aUMOJECUCTBYIOT MEXIY



coboif. I oT pe3ynbTaToB 3TOr0 B3aMMOJEHCTBHS 3aBUCHT HE TOJBKO CKOPOCTb, HO M BEKTOP
HaIlpaBJICHUS JBUKCHUS.

Auekceii: Bor! S moHsn oudeHp BakHyH Belllb. 10 €CThb OHA, JONYCTUM, JIETHUT
MEJUICHHEE, YEM CpPEJHEE 3HAYEHHUE, HO MPU 3TOM B HEW JIONOJIHUTEIbHAS SHEPIWsl, BbI3BAHHAS
BOT 3TUMH 3JIEKTPUUECKUMH M KAKUMH-TO KBAaHTaMH, M OHA UMM MOXKET oOMeHMuBaThcs. [louemy
g ToBopto 00 3TOoM? IloTOMy 4YTO 3TO MyTh, KOTAa Mbl MOXKEM CJAENaThb BEUHBIM JBUTATENb
BTOpOro poja. To ecTh 0TOOpaTh KMHETHYECKYIO SHEPrHIO, MpeBpallas BOT 3Ty BHYTPEHHIOIO
SHEPTUI0 B KUHETUYECKYIO M OTOMpast KUHETUYeCcKyro. Tak Mbl MOXKeM, Kak TOBOPUTCS, CO3/1aTh
YTO-TO THIA «JIeMOHa MaKcBeIIa», HO TOJIBKO Ha/10 HEMHOXKKO MOHATh (PM3NYECKUN MEXaHU3M.
Xoporiio, criacuoo.

44:02 O KyTy0cKoii KOJIOHHE, aHAJIU3 PUYUH OTCYTCTBUS OKHMCJICHUS KeJle3a.

Adgexceii: 1 nocnennuit Bonpoc no KyryOckoit konmonHe B Jlenu, KoTopasi MOYTH HE
pkaBeeT. [loMHuTE, 3TO OBUI MEPBBI BOmpoc B Ipenblayniel koHdepeHuu? S Bac Mydui
OYEeHb JOJNr0, XOTA BB, B OOIIEM-TO, TOBOPWJIM MNpPaKTUUYECKHU BCE mpaBuwibHO. [Touemy s
3eMJISIH Ba)KEH ATOT Borpoc? Y Hac ke OOJBIIMHCTBO M3/AETUI ClIeNaHbl U3 JKejle3a, B OTJINYHe
oT Mex3Bé3niHoro Coro3a, a xene3o ObICTPO PrKaBEEeT, U €ro HaJA0 3allUIIATh.

Hampuwmep, BbI 3Haete, DiideneBy O6amnio B [lapuxke, Bbl Tam He ObIBanu Ha Tapenkax? S
pa3 necath ObiBasl. Tak BOT, €€ KpacsT HENPEephIBHO KaXKIBIH I'OJ: CBEPXY-IOHU3Y, U HAUWHAIOT
ONATh KpacuTh. MIlHaue oHa MOKPOETCs pKABUMHOM, OKHCBHIO TPEXBAJIEHTHOTO Kene3a. Pxaseer
JKEJIEe30 TPEXBAJICHTHOE, M 3Ta OKHCh HE 3alIUINACT €ro OT JAJBHEWIIEro IIPOHUKHOBEHUS
KUCJIopoaa. A KoJIOHHA B Jlenu moKpheIBaeTCs cpasy 3€JIEHON OKHCHIO JKeje3a IByXBAJICHTHOTO, a
BOT OHa Kak pa3 3amuinaet. M 10 cux mop yu€Hble HUKaK He pa3doepyTcs, mouemMy 3To.

Bol nmanu aBe moackasku. lleppoe — 3TO0 TO, yTO TamM He OBUIO BMeEUIATENbCTBA
Mex3Bé3nnoro Coro3a, B Baleii 0aze TakKMX JaHHBIX HE 3apEeTrHCTPUPOBAHO, U CKOPEE BCETro, OHO
TaKk ¥ eCTh, BelIb Y Bac, HaBepHO, OyxranTepust Xopomo padoraet. VI BTOpOoE — 3HAYMUT, 3TO
CBSI3aHO C MECTOpOXKAEHUWEeM pyabl. Pyna ObiBaeTr pa3Hass — C  pasHbIM  HCXOJHBIM
SHEPreTUYEeCKUM COCTOSIHUEM aTOMOB >kene3a. M, MokeT ObITh, MMEHHO TaM aTOMBI JKeje3a
HaXOJUJIUCh YK€ B TAKOM JHEPreTUYECKOM COCTOSHUHU, YTO CMOIJIU Cpa3y OKUCIATHCA II0
IpyroMy MexaHu3my M o0pa3oBbIBaTh 3aKkHCh xkeinesa. [loatomy KyTyOckast KoloHHaA oKa3anach
BCE-TaKU JAEJIOM PYyK YeJIOBEYECKHX. A pa3 3TO TaK, TO, 3HAYMUT, ECTECTBEHHO, U Mbl MOXXEM
10/100HOE MOCTPOUTb.

Hpuna (Paom Tuitan): Bsl npocuin 3agaBath BaM BONPOCHL. I Xouy Kak pa3 yTOUHUTb.
Bb1 ke 3Haere, 4TO Kene30 MOXKET 0O0pa3oBbIBaTh pa3Hble CTENEHU BaJEHTHOCTH, MOKHO TaK
CKa3aTh. A KaK BBl CUUTAETE, €CTh JIU y Bac ONPEAEIEHHBINA 3aKOH, 00bSICHEHHUE, OT YErO 3aBUCUT
CTENEHb OKHUCIICHUSI KOHKPETHBIX MAaTEPUAIIOB, B KOTOPHIE BXOJSAT aTOMBI JKeie3a?

Autekceii: TaM ecTb BOT 3T BCAKHME NOTEHLMAIbl M TaK Jajee, U mpouee. ITO Lenas
HayKa.

Hpuna (Paom Twuitan): Uro ana Bac ecTb okucieHue? BoT BBl 3HaeTe, 4TO 3TO
COEIMHEHHE C aTOMaMH KUCIopoa? A 3a CH4ET 4ero OHO ITPOUCXO/NT, BbI 3HAETE?

AJiekceli: DHepreTHdeckd BBITOJHO, KOHEYHO, TPEXBAJEHTHOE Xene30. DTo Oosee
MOJIHOE 3arOJHEHHE 3JIEKTPOHHBIX 000JI04eK. A HEe JBYXBaJeHTHOE. J[ByXBaJleHTHOE — KakK Obl
TaKoe MOJyMEeTacTaOUIbHOE COCTOSHUE.

HNpuna (Paom Twuitan): Botr cMoTpuTe: ecTh aTOM KUCIOPOJa, U €CTh aTOM Xkelneza. Bot
OHM, TaK CKa3aTb, BCTPETWINCh B MPOCTPAHCTBE, U MX DHEPreTUUYECKUE YPOBHH, WIH IO,
HavYaJId B3aUMOJICMCTBOBATh MEXKTy coOoi. M mpudém Ha 3TO B3aMMOJIEHCTBHUE BIUSIOT BCE TPU
YpOBHS aroma Kuciopona M kene3a. COOTBETCTBEHHO, CTENEHb OKHUCIEHUS, TO €CTh
BAJICHTHOCTb, KAXJbI pa3 OINpeAeNsIeTcsl Pe3ysJbTaTOM KOHTAaKTa, HApHUMEp, U DHEprue
3JIEKTPUYECTBA, MATHETU3MA, TEIUIA, PAHOBOJIH M BCEX OCTAIBHBIX MEXKIY COOOH.

COOTBETCTBEHHO, BBI )K€ 3HAETE, YTO €CTh Y HAC aTOM, KOTOPBIA COJEPKUT, TaK CKA3aTh,
UlealbHOE YMCIO KBaHTOB, TO €CTh TOT aToM, KOTOpbIM ObUI cpa3y e «U3TOTOBJIICH».
Hampumep, ecnmu Mb1 6epéMm aTtoMm Bomopoaa, To B HEM coxaepxutcs 1600 kBanToB. Eciu Mbl



OepéM arom kucinopoga, To 1600 HYXHO yYMHOXHUTh Ha OTHOCHTEIBHYIO aTOMHYIO MAaccCy
kuciopoaa. M, cCOOTBETCTBEHHO, TO K€ caMoe IS JKeje3a — YTOOBI y3HaTh, CKOJIBKO BCETO
KBaHTOB B aTOMeE jKeJe3a Ha BCeX TPEX ero YpOBHAX, HEOOXOoAMMO yMHOXHTH 1600 Ha
OTHOCHUTEIIFHYIO aTOMHYIO MaccCy 3TOro 3jeMeHTa. U BbI yBUIUTE, KaKue YrCIia MoTyJdaTcs.

U, cooTBETCTBEHHO, aTOM, KOTOPBII COJIEPKUT BCE KBAHTHI, OH COAEPKUT MX, MOKHO TaK
CKa3aTh, MEPBbIE HECKOJIbKO MIJITUCEKYHJ TOCJIE CBOETO CO3JaHUs. A Najbllie OH HAYMHACT
STUMH KBaHTaMH OOMEHUBAThCS C JIPYTMMH aTOMaMH U OOMEHHMBATHCS C MPOCTPAHCTBOM,
MOTOMY YTO HEKOTOPBIE€ KBAHTOBBIE TOJII MOTYT YXOIUTh OT HETr0 B MPOCTPAHCTBO, MOTYT
BXOJMTh B HEro M3 JpPYrux atoMoB. M mo3TOMYy Ka)xJ0€ BEIIECTBO, HANPUMEp, pPearupyer
HECKOJIbKO MO-Pa3HOMY B JIF000H XUMHUECKOU PEaKIIHH.

WU ectb 3aK0H, KOTOPBIN OMpenensieT, Kakhue yCIOBHsI JOKHBI ObITh, YTOOBI 00Pa30BaTh,
HarpuMep, OKCHJI JKeJle3a Pa3HbIX CTENEeHEW OKHCICHHUS. DTO MMEHHO KOJHUYECTBO JHEPTHH
TEIUIa, MarHeTU3Ma, dJEKTPUUECTBA, CBETA U T.J., KOTOPbIE HAXOSATCS B ATHUX aToMax Mepes uX
peaknme W B OKpyXaromeM mpocTpaHcTBe. [loTomMy 4TOo BCE 3TO MOXET MOBIUATH Ha
KOJIMYECTBO aTOMOB KHUCIOpOJa M JKele3a, KOTOpbIe BCTYMHIM MEXAy COOOM B KOHTAKT M
o0OpazoBaniu 6oJiee CI0KHYIO MOJICKYITY.

Auekceii: [TonstHo. To ecTh Tak, 4ToObI 00pazoBantach 3aKKMCh, a HE OKUCH JKeme3a. A 'y
HAC TOJX0J, XUMUs 00Jiee pocTasi — TaM KUCTIOPOJ 3a0HUpaeT IEKTPOHBI ¢ BHEITHEH 000JI0UKHI
JKenes3a, 4ToObl 3alOoHUTh CBOM YPOBEHb U OBITH Ooyiee CTaOMIBHON MOJIEKYJIOH, a JKeJe30
X04UeT WX OTJaTh, MAaKCUMyM OT/AaTh Tpu. Ho Haml moaxoa OCHOBaH Ha TOM, YTO BCE aTOMBI
OJIMHAKOBBIC, U KAXIBIA aTOM Kelle3a OTIAET TPU DJIEKTPOHA. A Balll — HA TOM, YTO OH MOXKET
OT/aTh W MEHBINE, W TOJIYIUTCS 3aKUCh. A BOT MOYEMY OH OTHAAET MEHBINE, K 3TOMY Kak pa3
HAJI0 MOJXOUTh Yepe3 KBAHTHI.

Ho, ckaxkeM Tak, 4MCTO MHTYUTUBHO MHE YAQJIOCh C 0CO00M 00pabOTKO# caemaTh Tak, TO
y MEHs TBO3JIM HE P’KaBEIOT MATHAALATH JIET, U 00pa3yeTcs, 3HAYUT, KaK pa3 JBYXBAJICHTHOE
kene30. To ecTh 3TO HampaBiieHHWe mpaBwibHOE. HO TO, 4TO BOT Baml TOBapuI CKaszall, 4TO
MPUYMHA BBICOKOM KOPPO3MOHHOM CTOMKOCTH TaK)K€ CBSI3aHA C YMCTOTOM MO MpPHUMECSM, 3TO HE
COBCEM BEPHO, MOTOMY YTO, HAIIPHMEP, B HAIIEM OOBIYHOM TEXHHUYECKOM JKelie3e MpuMeced B
nBa pa3a menblue — 0,14%, a B kononne — 0,28%. Haire TexHrueckoe *ene30 p:KaBeeT B ITUX
YCIIOBHSIX, 8 KOJIOHHA HET.

Hy BoT, ¢ 3TM BompocoM, cracubo, pa3oopaiuce.

Hpuna: OH rOBOpWI, YTO UMEN B BUIY, YTO €IIE U CPE/la UMEET 3HAUCHUE.

Aunexkceii: Cpena, ga: Apyroi KimMmar, cyxo. XOTs, s AyMaro, KOJIOHHA TaK HarpeBaeTcs
Ha COJIHIIE, & YeM BBIIIIC TEMIIepaTypa, TEM OOJIbIIIE CKOPOCTh KOPPO3HUH.

Hpuna (Paom Tuiian): He Bcerma motomy, uTO HarpeBaeTcsl Ha COJIHIE, TaM ke eI
SHEPTHs CBETa IOMAJAeT, U 3TO HE 3HAYWT, YTO DHEPTUsl COJHEYHOTO CBETAa, HAMpUMeEp, Tyda
rorana, ¥ OHa BOOOIIle HUKAaK He BO3/ICUCTBYET Ha 3TH KBaHTHL. OHA TOXKE MOXKET YCHIIUTh WIH
YMEHBIIUTh, B 3aBUCUMOCTH M OT yIJIa MaJICHUs, ¥ OT BO3JACHCTBUN OKPYKAIOIIMX DHEPTHUH,
MIPOHUKHOBEHUE JKeJie3a U KUCIOPoAa IPYT B Ipyra, €Clu 00pa3HO TOBOPUTH.

52:39 PazBuTHe HAYKH HA Pa3HBIX IIAaHeTaXx.

Auekceit: Bor 17-i1 Bonpoc. Kak pa3BuBanace Hayka Ha JPYIrMX IUIaHETaxX B JPEBHUE
BpemeHa? BplTu M y HUX Takue ke MpeAcTaBiIeHus o (QHU3uKe, XUMHHA U T.J., KaK y 3eMJISH,
i apyrue? WM kako#t ciemyromuid mar oHu caenanu? To ecTh 4To Hac OKUJAeT B Oymymiem?
Bor ceiiuac y Hac Takas ¢u3uka, a kyaa ganeiine? Kakoi ciaenyromumii mar Mbl cieinaeM, UCXOIs
W3 TOTO, YTO OBLJIO HA IPYTUX TUIAHETax?

Hpuna: 5 He 3Haw0, KOMy BONpPOC cedyac aJipecoBaH KOHKPETHO, HO BOT OHM celyac
roBopsTt. Jla, st mousma tebst, Jlulllnonn.

(roBoput Jlullluonn) Ha kaxxmoi ruranere ObuUTM CBOM TpejcTaBieHus. Ho ux HyXHO
pa3zenuTs — A0 BeTymieHus: B Mex3Bé3aubiii Coro3, COOTBETCTBEHHO, U TIocie. Bot, Hampumep,
rianetsl [Iumop u Bypxan — 310 onHu u3 ocHoBarene Mex3Bé3nHoro Coro3a, KOTOPBIA OHU
ocHoBaJM 15 MmmnoHOB JsieT Ha3aa. COOTBETCTBEHHO, BCE, UTO OBLIO JI0 3TOTO Mepuoa... beuia,



€CTEeCTBEHHO, HayKa, HO TEOPHH, HACKOJIBKO OHU OBUTM MOX0XKH Ha BallH...

VY Hac ecTb UCTOpHUSI HAayKH, HO OHA M3y4aeT B OOIIEM, 4TO y Hac ObUIM MEPBOOBITHBIE
npeacrasieHys. Hanpumep, Mbl 3HaeM, 4TO HAIM NPEAKUA U3y4dald MUP 4epe3 OpraHbl YyBCTB,
¢uznyeckuit MHUp. YCIOBHO TOBOpS, OTKPBIBAIM, YTO TSDKENBIH KaMeHb MajaeT C Jpyrou
CKOpOCTBIO, UeM Oosee JNErkuil, u T.4. To ecTh Takue Kakue-To SIMIMPUUYECKHE MTO3HAHMS, KaKoe-
TO Takoe MEepBOOBITHOE Pa3BUTHE HAyKU ObLIO, a MOTOM YyX€ HAayalHd W3y4aTh 3aKOHOMEPHOCTH
6osiee abCTpaKkTHBIE, MOXKHO TaK CKa3aTh.

AJlekceil: Sl Tak NOHsUI, YTO KOHKPETHKY OHM HaM IIOKa HE CKaXyT, IIOTOMY YTO 3TO
ObUIO OYeHb J1aBHO, a B Bukumeauto 3abexarTb OHM, HAaBEpHO, ceHYac HE YCHEIOT, YTOObI
IIOCMOTPETB.

54:53 AJubTepHATHBHbIC HCTOYHMKHM JHeprud. Maxkpo M MHKpPOrpaBHTALMS.
HNuppaxkpacHoe u31ydyeHue cBeTa H yabTpaguoJier.

Auekceii: Xopomo, 18-i1 Bompoc: ajabTepHATUBHbIE MCTOYHUKU SHEPrUM OJMKalIIero
Oynymero. Moxxem nu Mbl, Hanpumep, yBennuuTh KIIJI Hammx comHeuHbix OaTapeil ¢
umerommmxcs 10% KII/I, kak ceituac y Hac, X0Ts 061 10 75%, 1 3a c4€T uero? U croma xxe — Kakue
emé PHEPIMH M W3JIY4YEHMs, PA3JIUThlE B NPOCTPAHCTBE, Mbl HE MOXEM JUarHOCTHPOBATH W,
CJIeIOBAaTENbHO, YIABIUBATh UX U UCIOIb30BaTh?

Hpuna (Paom Twuitan): KoHeuHO, BbI MOXETe YJIaBIMBAaTh M COJHEYHBIH CBET Oolsee
s dexTuBHO — 3emitst HaxoauTcs Ha pacctosiHuu 150...

AJjiexceii: 3a cuéT yero MokHO 3((HEKTUBHO €ro yJIaBIUBaThH?

HNpuna (Paom Tuitan): MoxHO craenaTh Jydlle Jaxe Ha OCHOBE TE€X MaTepHasioB,
KOTOpble ecTh. OmATh ke, BBl MO MPOBOJAM NepeiaéTe SHEPruio, TaM K€ MOTYT OBITh MOTEPH.
Ho eé moxHO HakamumBaTh B Oojiee 3()PPEKTHUBHBIX aKKyMyJlIsTOpax, HalpuMep, a MOTOM
nepenaBaTh Jaiblue. S cuuTaro, 4TO YBEIMYEHUE MMEHHO 110 75%, €ciim Mbl TOBOPUM IIpPO
JJIEKTPUYECKUE SHEPTuu, TO €CTh W3BJICUYEHHUE IJIEKTPUUYECKOM IHEPruH W3 DHEPruH CBeTa —
3/1eCh HEOOXOIUMO BCE-TaKM IEpPeXOJUTh Ha MPOBOJAHUKH, KOTOPbIE HMMEIOT MeEHbIlee
COIPOTUBIICHUE.

Auaekceii: Yem 4yt0?

HNpuna (Paom Tuitan): Yem Bce BalM MPOBOJHUKH, KOTOPHIE HCIOJB3YIOTCS B BallIUX
npudopax.

AJlekceil: A BOT Kakue €II€ DHEPTruy H3JIYy4EeHUs, Pa3iIuThle B NPOCTPAHCTBE, MbI HE
JMarHOCTHPYEM U M03TOMY He yinaBnuBaeM? Kakue ects eni€, B MpoCcTpaHCTBE pa3uThie?

Hpuna: B pusznueckom?

AJjexceii: B Hamem, 1a, s TOBOPIO 0 HallleM TPEXMEPHOM, (PU3HMUECKOM.

HNpuna (Paom Twuitan): Mbl yxke paccMaTpuBalld BCE€ SHEPIUH, KOTOPbIE HA3bIBAIOTCS
¢usnueckumu. Bce oHm ecth B mpocTpaHcTtBe. Ecim XoTuTe, s BaM HAlOMHIO, HO BCe
¢buznyecKkue YHEPruu Bbl 3HAETE.

Autekceii: 3Hato, J1a, BbI UX MEPEUHCIISIIN.

HNpuna (Paom Tuitan): Ux neBarth, Kak s yxe ropopuii, u3ydyeHo. COOTBETCTBEHHO, BCE
3TU JEBSATH SHEPTHil MOTYT OBITh, KaK S yXe TFOBOPHJ, HE TOJbKO BHYTPH aTOMOB, HO U BO
BHEIIHEM IPOCTPaHCTBE M 00pa3oBbIBaTH Nojs. BoT, Hampumep, camoe s Bac, KOHEYHO,
OUYEBHUJIHOE — 3TO MAaKpOTPaBUTAIMsI, KOTOpas BIMAET Ha BCE JBM)KEHUS BCEX OOBEKTOB BO
Bcenennoll, u B TOM yHciie Balmux Tea B mpocTpaHcTBe. COOTBETCTBEHHO, Onarofaps 3Toi
MakKpOTpaBUTALIMM TPOUCXOAUT TO SABJIEHUE, KOTOPOE Bbl Ha3Bajll «HUCKPUBJIECHHEM
MPOCTPAHCTBa», Kak Bamd (U3MKu HazpiBaloT. Ho MBI 3TO He Ha3blBaeM HCKpPUBJICHHEM
IIPOCTPAHCTBA, Mbl HA3bIBAEM IIPOCTO I'PAaBUTAL[MOHHBIM, MAaKpOTPaBUTALIMIOHHBIM ITOJIEM.

WU, cooTBeTCTBEHHO, BTOpAsi SHEPTHUsl, KOTOPYIO Bbl MOXKETE BUJIETh, OT KOTOPOI 3aBUCHUT
YPOBEHB IUIOTHOCTH (OT MEPBOrO JO TPETHErO B AAHHOM CIIyyae) — 3TO MUKpOTpaBUTalus (OHA
TO’K€ Ha3bIBAETCS I'paBUTAIMEI HA pycCKOM si3bIke). KBaHTBI y HEE OTJeNbHbIE, TPOUCXOKICHHE
OTJeNnbHOe, OTnenbHas (QyHKius. M BbI, €CTECTBEHHO, MOXETE€ YBHUIETb NPOSBIECHUE ASTON
SHEPruM Be3/le BOKPYr ceOsi, HampuMep, MPU W3MEHEHUU YPOBHS IUIOTHOCTH — TasHUU CHEra,



BBINIA/ICHUU O[S, KUIIEHUU BOABI U T.A. BCE 3TO — mposIBIIEeHNE YBENNYEHMS WIH YMEHBIICHUS
SHEPTrUU MHUKPOTPAaBUTAIMU B KOHKPETHOM BEIECTBE MO BO3JIECUCTBUEM, KOHEUHO, PA3IUYHBIX
daxTopos. U Tak nanee.

Autekceii: A (Qa3oBble TpeBpalleHUs BEIIECTBA TOXE C OTHM CBS3aHBI, C
MUKpOTpaBUTALAEN?

HNpuna (Paom Tuitan): Tak BBl ceiiyac 3aJainy BOMPOC MO AJIEKTPUUYECKOW ZHEpPruu. A
Beb 4TOOBI €€ MepeBecTH B MPUOOPHI C OOMBIIUM KOA(D(GUIIMEHTOM IOJIE3HOTO JIEHCTBUS,
HY>KHO, BO-TIEPBBIX, IOCMOTPETh Ha T€ NMPUOOPHI U TOT COCTaB ATHX COJHEUHBIX OaTtapel, U Ha
COCTaB Te€X MPOBOJHHMKOB, UX CEUYEHUH M T.JA., KOTOPhHIE y Bac YK€ €CTb, YTOObI MOHATH, KaKHe
SHEPruu BIMSIOT Ha MOTepH 3JekTpuueckoil sHepruu. Iloromy uto Connue na€r Gomblioe
KOJIMYECTBO CBETOBOM 3HEPIMH, €CIIM Mbl TOBOPUM Ipo cBeT. OmATh XKe, y Hac MOJ TEPMUHOM
«CBET» IOHUMAETCS HE TOJILKO BUJIUMBIH CBET.

Anekceii: JIa? A xakoii emé ectsb?

Hpuna (Paom Twuilan): Bel ke 3HaeTe, 4To OH pazfensercs Ha HH(pakpacHbIl U
yIABTPaUOIETOBBIMN.

Anexceii: [la, 1 1ymMan, Bbl YTO-TO JPYro€ CKa)eTe, ’TO Mbl 3HAEM.

Hpuna (Paom Tuitan): laneme. Bot 3TX Beex sHEpruii noj HazBaHueM «cBeT» CoiHIe
TaéT OOJBINOE KOJUYECTBO, M IOCTATOYHO OONBIION MPOIEHT A0XOAuT a0 3emun. [Totomy 9TO
HAIlli COJTHEUHbIe OaTapeu, Mbl Jake HE Ha3bIBaeM MX «COJHEYHBIMHY, IPOCTO 3TO MPUOOp JUIs
npeoOpazoBaHusl 3BE3THOTO M3y4YEHHUsS B JIOObIE HY)KHbIE HaM JHEPIUH, — Y Hac OOLIMBKa
Kopabieil, o0IMBKa KOCMHUUYECKUX CKaaHIpOB TOXKE pabOTAIOT HA MOJYYEHHE ITHX SHEPIUM.
Tak MBI MOXXeM UX W3BJIEKaTh Ha okpanmHax COJTHEYHOW CHUCTEMBI U BOOOIIE B MEX3BE3THOM
pPOCTpPaHCTBE. A Bbl HAXOAUTECH IOCTATOYHO OJIM3KO OT CBOEH 3BE3/bI U, €CTECTBEHHO, MOXKETE
U3BJIEKaTh OOJIBIIOE KOJIMYECTBO HHEPrUH, €CIM HM3MEHHTE COOTHOILIEHHE BEIIECTB B CBOUX
COJIHEYHBIX Oarapesx, no0aBUTE TyAa KaKOTro-TUOO AaKTUBHOTO HOCHUTENS D3JIEKTPUYECTBa,
HampuMep, TOTO JKe TaHTaja.

1:01:21 IIpyyMHBI TEXHOJOTHYECKOI0 CKaYKa 4ejioBedyecTBa. Posb 3rperopa.

Auekceii: Xopo1io, cIeAyouii Bonpoc, s ero ykopouy. [louemy 3a nocnennue 200 et
3eMJISIHE CJI€JIaJIM TAKOM OTPOMHBIN CKa4OK B HAYYHO-TEXHHUUYECKOM pa3BuUTUU? To €CTh 10 3TOrO
IIPAKTUYECKH OHO LIUIO OYEHb MEAJIEHHO, W BAPYT 3a 200 ser — ckadok. Beap Mex3BE31HBIM
Coro3, Kak g MoHMMaro, He BMemuBaics nocieanue 200 et B Hamie pa3Butue. [loueMy ke Tak
PE3KO 3TO BCE MPOU30LLIO?

HNpuna (Paom Tuitan): [la, Mex3Beé3nusiii Coro3 HanpsIMyt0 HE BMEIIMBAJICS, TO €CTh HE
nepeaBajl TEXHOJIOTMU — KOHEYHO K€, 9TO 3alPELLEHO JeNaTh C INIAHETOM, KOTOpas HE TOTOBA K
peoOpa3oBaHUsIM U PACKPHITHIO HOBBIX TEXHOJOTHWH. BbI ke 3HaeTe, 4TO TEXHOJOTHU — 3TO
MHCTPYMEHT, KOTOPBI MOKET OBITh UCIIOJIb30BaH MO-pa3HOMY (yJbIOaeTcs).

Bor 310 pa3BuTHe, KOTOpOE BBl CKa3ajid, OHO ObLJIO MHUIMUPOBAHO HE HAMH, OHO OBLIO
WHULUAPOBAHO IPEACTABUTEIAMUA J[yXOBHOrO MHpa — TE€MH, KOTOpbIE OTBEYAKOT 3a Bally
maHeTy. Eciu KOHKpeTHO — 310 KypaTtop 3emuid B JlyxoBHOM mupe, J[yX, KOTOPOro Bbl 3HaeTe
Kak ApxaHrena Muxauna. IMeHHO OH pemni HarpaBUTh Ha 3emitto 0coObIX JlyXoB, COXpaHMB B
UX MaMATH YaCTUYHYI0 MH(POPMAIUIO, MPUHECEHHYIO UMHU C IPYTUX IUIaHET, YTOOBl OHM MOTJIN
c/ienaTh 3/1eCb CBOM OTKPBITUS, KOTOPBIE Y XKe MOBJIMSIIM Ha Balll ObIT B Pa3JIMYHBIX...

Anexceii: B HaydHO-TEXHUYECKOM IUIaHE, Ja, HO TIPU 3TOM Halla JyXOBHOCTh OTCTaJja.
To ecTb TyT, KaK TOBOPUTCH...

HNpuna (Paom Twuifan): MoXHO Tak cKa3aTb, YTO Ha TOT MOMEHT BPEMEHH, KOI/a 3TH
OTKPBITHS ETIAIIH. .

AJiekceii: ...0bU10 BCE HOPMAJIBHO.

Hpuna (Paom Tuitan): ...Bamm BHOpalMu COOTBETCTBOBAIM 3TUM OTKPBITHSAM. TouHee,
[UBUJIN3AINU BCEH B IIEJIOM.

Aunexceii: [loHsTHO, TO ecTb 3TO TUMa, Kak €€ Ha3bIBAalOT, «uactoTa Illymana»
COOTBETCTBOBAJIA.



Hpuna (Paom Twuifan): Bamm BuGparuu Hoocdepsl s ceifuac UMero B BUJLY.

Auekceii: Hoocdepa — 3To Bpone kak «4yacrota lllymanay, kak Bbl €€ Ha3bIBaeTe.

Hpuna (Paom Tuiian): BoT xoraa Bamm BUOpanuy Ha4HYT COOTBETCTBOBATh, HAIIPUMED,
OTKpBITHIO 0o0Jiee COBEpPUIEHHOTO HCIOJIb30BAaHUS JJIEKTPUYECTBA, MarHeTu3Ma, Tera,
pazuanuy, rpaBUTallMy U T.J., TOTJIA BOIUIOTITCS UMEHHO Te JlyXH, poJsTCs y Bac U BBIPacTyT Te
JIOJH, Y KOTOPBIX OYAYT B MaMATH ONpeesEHHbIe 3HAHUSI, TPUHECEHHBIE UMH C IPYTUX IJIAHET,
B TOM uucie ¢ maHeT Mex3BézgHoro Coroza. Ho Tak kak OHU BBIPACTYT M BOCIMTAIOTCA YXKE Y
BaC, B IapaJIiTMe BAIIer0 CO3HAHWs, MMEs Ballld Tela W MPOMJIS BAlllM IIKOJbI, MOKHO TaK
CKa3zaTh, C JETCTBA M JIO B3POCIOTO COCTOSHHs, OHHM YK€ OyAyT OIlepupoBaTh Ballei
TEPMHUHOJIOTHEMN, HO CO3/1aBaTh HOBBIE I 3€MJIM TEXHOJIOTHH.

Autekceii: I[IoHATHO, TO-TO I CMOTpPIO, TAKHE €CTh UAECH BEIMKOJEIHBIE, HO OHU IIOYEMY-
TO TOpMO34aTCcA. [IoTOMY 4TO HYKHO MOJ0K/1aTh, TOKA OHM...

Hpuna (Paom Tuiian): Hacuér «ropmossTcs». PemieHue, kakoe OTKpBITHE U Kakas
TEXHOJIOTHsI OyAyT MPHUHATHI B MPOU3BOJCTBO M BHEIPEHBI B OOIIECTBO, MPUHUMAETCS, KaK BbI
OMOOYHO CYHMTaeTe, HE KAaKUMHU-TO TaM YHMHOBHMKAMHM, OIPENIENEHHBIMU BJIACTHBIMHU
CTPYKTypaMHu, B TOM 4YHUCJI€, BO3MOXXHO, BOECHHBIMH CTPYKTypamH, HO BOOOIIEe BCE 3TO
KYpPUPYETCSl Ha dIPeropualibHOM ypoBHE. TO €CTh JIFOAH, KOTOPbIE IIPUHUMAIOT PELICHUE OJHO
pa3BUBaTh, a APYroe 3aBepHYTh 00paTHO (B KOHCTPYKTOPCKOE OIOPO, HAaIlpUMeEp), BCE 3THU JIIOIU
MIOJIB3YIOTCSL TEMU YyBCTBAMU U MBICIISIMH, KOTOPBIE K HUM IIOIIAal0T U3 3Tperopa.

Anexceii: [IoHATHO, 3TO OTBET HE NECCUMUCTUYHBIN, HO CITPABEIJIUBBII.

Hpuna (Paom Twuitan): [leccumuctuunseiii? Bel ceiiuac XUBETE B MPEKPACHOE BPEMS.
[IpencraBwTe, eciu ObI BBl BOILUTOTHIIMCH JIET MSATHCOT Ha3as?!

Auekceii: Hy, He 3Haro, Kyia MEHs OCIIAINU, TaM 51 U )KUBY.

1:05:37 O pacminpenuu u c:katuu BeesleHHO B MaHBaHTape.

Autekceii: XopoIro, HaKOHEI-TO, Mbl 3aKOHYMJIM C JBYMsl OJIOKamMH, M ceidac OJoK
CIIEIYIOIINN, TPETUHN — 3TO cTpyKTypa Muposnanus. To ecTb Bbl, Tak CKa3aTh, BCE COIVIALIAETECH
C TeM, 4TO B MHAMICKHX Benax ecte nHM M HOuM bpamel, u uyTto BceeneHHass BHYTpU Kaxaou
MaHBaHTapPbI KaK Obl «IBIIIUT», PACIIUPIETCS, CRUMACTCS?

Hpuna (Paom Tuiian): J[aBaiite MBI TO 00pa3HOE OMHUCaHUE, KOTOPOE ObUIO TIEpEIaHo B
PENUTHO3HBIX TpakTaTax jaApeBHed WHauu, Ty WH(pOpMaIMIO, KOTOpas TaM eCTbh, MepeBelEM U3
00pa30B B SI3bIK HAYKH BCE-TaKU.

Autekceii: Tak BOT 3TO U €CTh A3BIK HAyKH, O Y€M 5 XOTEJ CIPOCUTh. B camoMm nu nerne
UIET BOT 3TO HUKINYECKOE pACHIMPEHNE U cKaTue BceneHHol BHYyTpH Kaxaol MaHBaHTapel? U
Ha KaKoH MBI ceiluac cTaJuu HaXxoAuMcs?

Hpuna (Paom Tuiian): [la, s noHsu1 Bompoc.

[To yuenuro Mex3Bé3nHoro Coro3a CylecTBYET MaHBAaHTapa Kak 3110Xa CYIIECTBOBAHUS
MaTepuaibHOIO MHUpa B LIEJIOM M B OOIIEM, M HUKAaKUX IEPUOJIOB, KOTOpPHIE Bbl OMUCATH —
pacmMpeHuss U cxaTus Bced BceneHHol, (u3nyeckod WM B 1I€JIOM MaTepHajJbHOM, — He
IPEeIyCMOTPEHO. OTO TPOCTO, MOXKHO TaK CKa3aTh, OIMCaHHE pa3jIMYHBIX MECTHBIX
TaJIaKTUYECKUX M TI'PABUTALMOHHBIX TEYEHWMH, KOTOPBIE CYLIECTBYIOT B MEKIAJIAKTHUECKOM
pOCTpaHCcTBE. V1 MMEHHO OHM YNpPAaBJIAIOT, KaKk Obl Bl CKa3ajiu, MPUOIMKEHUEM U OTAaJICHUEM
JIpyr OT JApyra pasjM4HbIX [alakTHK, a Takke UX CIUSHHUEM MeXay co0oil (To, YTO BBI
Ha3bIBaeTe «CTOJKHOBeHHEM»). OHHM MOryT oOpa3oBaTh BooOIIe HOBYIH ['amakTuky, naBe
["anaxkTuku, Hanpumep, UK GoJee.

CoOTBETCTBEHHO, MaHBaHTapa, MPOAOKUTENBHOCTh MAaHBAHTApPhl — A3TO JOCTATOYHO
WHAMBUlyallbHAsl XapaKTepUCTHKA. 5| BaM MOry cKas3aTb, YTO HAcTOAIIAs MaHBaHTapa, KOTOpas
ceifuac ua€r, oHa He J0OpaIach 10 MOJIOBUHBI BPEMEHHU CBOETO CYILIECTBOBAHUS.

Adgekceii: Jlenato pe3tome: TO, 4TO Mbl HaONIOJaeM Kak pacumpeHue Bcenennoil mo
«KpacHOMY CMEIIEHHUIO» (ITO IKCIIEPUMEHTAIBLHO YCTAaHOBICHHBIA (PakT!), BBl Kak Obl CUMTAETE
3TO HempaBuibHBIM. 1 To, yTo B Bepax HammcaHO Npo «IbIXaHUE)» «HOUYW», «IHA» bpambl —
TO>K€ HE COOTBETCTBYET JAEUCTBUTENBHOCTH? XOPOLIO.



Hpuna (Paom Twuifan): Yto BbI HazbiBaeTe «pacuimpeHruem»? Eciu Bbl mocMoTpuTe B
npyroi I'amakTuke, TO MOXKeETe YBUIETh Ipyrue Beny, Harpumep. COOTBETCTBEHHO, 3/1€Ch JEJI0
HE B TOM, 4YTO NPaBWIbHO WJIM HENPaBUIbHO, 3/1€Ch Je0 B OOBACHEHUAX OOBEKTHBHO
HabmoaeMoro siBjeHus. To, YTO BBl HA3bIBAETE «KPACHBIM CMEIICHHEM», OHO MOXXET ObITh
BBI3BAHO COBEPILIECHHO Pa3HbIMU (PaKTOPaMHU, B TOM YHUCIIE BHYTPUTATAKTHUECKUM.

1:08:54 O Bonromenun /lym B pasHbIX 3110Xax.

Aunexkceii: [lepeiiném k cnenyromemy — 21-My Bompoc. DTO OMATh-TaKu OBLIO HAa HAIUX
OpeabIAYIINX KOH(QEPEHIUIX — 4TO HEKOTOpble [yl MOryT BOIUIOIIATHCS B MPOLUIOM WU B
Oyxayuiem, a He B HactosiuieM. [louemy?

Manee, 51 ceiiuac 3aunTaro Bech Bonpoc. HyXHO 1 A Takoro BOIUIOIIEHUS 3aTPaTHTh
Oompilie dHEpruM, 4em mnpu oObraHOM? Hampumep, Obio BHpeo ¢ MeccuHroM, W OH B
npebIAyIIeM BOIUIOIIEHUH, Tepell TeM Kak nmosiBuThest y Hac B CCCP, Obl1 1eBOUYKOM, KUBILIEH
B [lapmwxke B XXIII-M Beke. U Toraa Borpoc — BOT Korza Mel (HY, HE Mbl, MbI HE TO’)KUBEM), a BOT
Mex3Bé3nnbiii Coro3, TaM Aoaroxurend M10kuByT 10 XXIII-ro Beka, oHM CHOBa YBUIAT 3Ty
JI€BOUYKY WJIM HE YBUJIAT, OHA OyAET B KaKOo-TO JIpyroi napauiensHoit Beenennoii?

[Mouemy u kak [lymm BOIUIOIIAIOTCS B MPOILIOM W OyAyIIeM, U YBUIUM JIM MBI 3TY
neBouky B [lapuke cHOBa, koraa noxuséM no XXIII-ro Bexa?

Hpuna: YBuaure, 1a, OHa e B BallleM MUPE BOIUIOTUIIACK.

AJlekceii: A, TTIOHSTHO, TO €CTh MBI €€ YBHIUM. A KaKUM 00pa3oM 3TO TMOTydaeTcsi BCE-
Takd, KaK OHM BOIUIOMIAIOTCS B MPOILIOM WM Oyaymem? VM HYXHO JU Ui 3TOTO 3aTPaTUTh
0oJbI1Ie SHEPTUU?

Hpuna: Her, He Hamo um Oombmie sHepruu. I[Ipommmoe, Oyayiiee M Hacrosiee
CYLIECTBYIOT TOJIbKO B BamieM Bocrnpustuu. Korjga Bel Oynere BpIOMpATh BOIUIOIICHHE, BbI
Oyznere BBHIOMpaTh BpeMsl BOIUIOIIEHMs, IUIAHETY BOIUIOIIEHUS M Tak Jjanee (OH ceidac
yIIBIOAeTCS).

OTO OYeHb IMpocTas Bellb. Eciu Bel BbIOMpaeTe BOIUIOIIEHHE B OINpPENCIEHHOM BEKe,
HanpuMmep, BeiOupaere Boruiomenne B XXIII-m Beke unu B XXV-m. Bl Moxkere BbIOpaTh Tam
BOILIOLIEHHUE, U JII000H Jlyx MoxeT BbIOpaTh TaMm BorulomeHre. COOTBETCTBEHHO, BbI BHIOMpaeTe
TaM IJIaHeTy, CTPaHy U T.[. U Borwioniaerecb. Ho Jist Hac — MeHs, Bac, KOTOPbIE CYIIECTBYEM B
MaTepuaibHbIX Tenax... Hanpumep, npeacraBbTe, 4TO BBl BOILIOTHIINCE B XX V-M BEKeE, a KTO-TO
3/1eCh HaXOAUTCA ceilyac, Harnpumep, Bail Apyr JlaBpeHTul, OH HaXOUTCS 371eCh, U JIJIsl HETO BBI
Oyznete B Oyayiiem.

Auekceii: To ecTb MbI ¢ HUM Kak Obl HE TIepeceKkaeMcs, oydaeTcsi?

Hpuna: [a, a renepp npenctaBbTe, YTO 3TO OYAET MPOCTO OJIMKE, MPEICTaBbTE, UYTO BHI,
HaIpUMep, 3aX0TeIH Obl BOIIOTUTHCS JIET Yepe3 JAECATh WM Yepe3 MATh MOCe 3TOr0 BPEMEHH,
Hanpumep, B 2027 roay. [a, B 2027 roay Bbl BeIOpanu BOIIOTUTHCA. Bam apyr JlaBpenTuit
JIO’)KUBAET /10 3TOro BpeMeHu. EctecTBeHHO, eciau OH Oy/AeT B TOH cTpaHe U B TOM ropojie, Tae
Br1 BorutoTHTECH, TO OH Bac, KOHEYHO, BCTpeTUT. Ho BbI Oy/ere i Hero peOEHKOM.

JlaBpenTnii: A ecinu Auiekced MUXaWIoBUY JOXKUBET 0 3TOrO BPEMEHH, TO Yy HETO
Oyner nBa Jlyxa win kKak?

Hpuna: Iloyemy asa yxa? OH xe ckazai, 4To, €ciau Obl OH BbIOpall BOILIOLIEHHE HE B
TOM roJly, KOI'/la OH BOILJIOTHIICS, @ Hanpumep, B 2027-M.

JlaBpenTtuii: To ecTb BCE-Taku «JiBa» BOIUIOUIEHHs 01HOTO Jlyxa cyliecTBOBaTh Kak Obl
COBMECTHO He MOryT? OIHOMY Y€JIOBEKY B JIBYX BOIUIOLICHMSX Cpa3y HENb35?

Hpuna: [lonnmaere snm, B uéM naeno? S mownsn Bamr Bompoc. To ecTh Bbl cenlyac
crpalrBaeTe, MOXeT Jid J[yx, Korja oH yXe BbIIJIeT U3 BOILJIOUICHHUS, BEIOpATh BOILIOLICHUE B
TOM BPEMEHH, B KOTOPOM OH XHJI, HO B IPyTroM Tene?

JlaBpenTnii: Hy na, u eciim MOXHO, TO 4TO OyZIeT NMPH 3TOM, €CIIU OHH BCTPETSTCS, /1B
BOIUTONIEHUA oJiHOTO Jlyxa?

Hpuna: Huuero. TeopeTuueckn Takoe MOKET OBbITh, HO 3TO OyAyT BCE paBHO pa3HbIe
BOIUIOIIEHHUS, 3TO OynyT pasuble joau. Korma mbl roBopuM, 4Tto y Jlyxa MOXeT ObITh TOJIBKO



OJIHO BOIUIOIIEHHE, UMEETCS B BUJLy — CO CTOPOHBI J[yXOBHOIO MUpa €CIU CMOTPETh, Y KaXkA0r0
Hyxa Moxxet ObITh OAHO BorutomieHue. To ecth y 3emisiH mpucyrctByeT 30% [yxa. U sto B
mobom crmydae Oymyt 30%, make eclid 9TO TaKk Ha3blBaeMoe, Kak Obl CKa3aTh TOHSATHEH,
«TapajienbHOe BOILIONIEHUE» OJHOI0 U TOro ke /lyxa B OJJHOM U TOM e BPEMEHH, MECTE U T.1.
TyT neno B ToM, 4TO B JII0O0M ciydae co ctoponsl Jyxa Bcerga 6ynet 30%, 3To mpocto OyayT
pa3Hble BOIUIOIICHHUS.

JlappenTtnii: A ocransHble 70% — 3T0 TE€N0 UM YTO?

Hpuna: 70% — >1o HeBorutomEéHHas yacTth [[yxa, kotopas Haxonutcs B [[yxoBHOM Mupe
1 HaszbIBaercs «Beicuee f».

Aunekceii: Bc€. Ocratorcs em€ aBa MHKPOBOMPOCA, 3aKaHUYMBAeM IJTOT OJIOK U
OCTaHaBJIMBAEMCS.

1:15:05 O YensitOnHckom MeTeopuTe.

Aunexceii: Kto 3amycTtuin, MeHs CHOpalmMBarOT, U KTO COWJI — TIIOMHHTE, ObLI
«YenssOUHCKUI METEOPUT» Mapy JIeT Ha3a?

Hpuna: /{a, momHIO.

AJiexceii: Bbl 1 €ro 1ebI0 S1epHbI 00BEKT, UM 3TO TaM YTO-TO CIIy4aifHO JeTesno?

Hpuna: D10 OBLT MEHCTBUTEITLHO METEOPHUT, U JaKe HE METeOpUT — Ooyma. bonbmioit
METEOPUT OHU MHE TIOKa3bIBatoT. KoHeuHO, He Takoi, Kak acTepoua, HO JJOCTATOUYHO OOJIBILIOMH.

Anexceii: JlensHoil, HaBepHOE.

Hpuna: U no tpaekTopun najeHusi OH MOT 337IeTh, KaK MHE ceiuac MOKa3bIBaloT, FOPOJI,
TO €CTh YNacTh B JPYroM MecTe, rjae Obl1o Obl MHOTO paspymieHuil. M tam Hag atMocdepoii, B
KOCMOCE, €CTb OIPEIEIIEHHBIE 30HJbI, KOTOPHIE OTCIEKHMBAIOT TPACKTOPHUIO PA3IUYHBIX
00bekTOB. M 3TH 30H/IBI MPUHAISKAT pa3HBIM ITIaHeTaM Mex3Bé3qnoro Coro3a B ToMm uncie. 1
Ha TPAEKTOPUIO 3TOr0 0OBEKTa MOBIUSIM npezcTtaButenu Tammra, Tuxta — Tam Obl1 cOOpPHBII
SKHIMaX, Ha CAMOM JIeJie, KOTOPBIH OBLI Ha JIETAIOIIEM O0BEKTE.

[Toka3piBaroT, Kak eme€ B KOCMOCE MOBJIHSJIM Ha €ro TPAaeKTOPHIO T'PaBUTALMOHHBIM
nosieM. Ha 3ToM 00bekTe He OBIJIO TaKOro OpYXKHs, KOTOPHIM MOXHO YHHUYTOXXAThb MOJIOOHBIE
00BEKTHI, HO ObUI I'PaBUTALIMOHHBIN IBUTATEINb, KOTOPbI CBOMM I'PaBUTAI[MIOHHBIM U3Ty4YE€HUEM,
HalpaBJI€eHHbIM B CTOPOHY, KaK Obl TaKHUM «TPAaBUTALMOHHBIM JIy4OM», CMOI OTKJIOHHUTbH 3TOT
METEOPUT TaK, YTOOBI OH ymaj B 0€301aCHOM MecCTe.

1:16:56 O npuuuHax kaTacTpodnl HAa YepHOOBLILCKOH ATOMHOM JIEKTPOCTAHIINH.

Auiekceii: I BOT TyT ’xe BONpoOC: MOYeMy HPOHU30IIEN B3pbIB Ha YepHOOBLILCKOM
aToMHON craHuuu? IloToMy 4TO, 1O paccieloBaHUIO YUYEHBIX, KOTOPbIE ITHM 3aHUMAJIUCH,
npuyuHa Oblla JApyras, 4eMm peuiia KoMuccus. To ecTh TaM Kakue-TO Jpyrue IMpOIECcCh
IPOMCXOIUIIN, a HE OIINOKHU ONEepaTOPOB.

HNpuna (Paom Tuifan): Sl KOHKpETHO MPUYMHY HE H3y4al, 3TO BaM HYXHO TOBOPHTH
6o ¢ Jlyxamu (ecnu OHM pa3BOILIOTMIIMCH) TEX JIFOAEH, KOTOpbIE TaM ObUIM HEMOCPEICTBEHHO
pabotHukamu. Ho, cOOTBETCTBEHHO, 51 3HAJT OO0 ATOM, MOTOMY YTO MMEHHO C 0a3bl TUIAHETHI
Bypxan, xotopas cymectByer B KpeiMy (oHa MX mochuiana), B3JeTaan Kopaliau (IOKa3bIBaeT),
KOTOpBIE€ YMEHbIIAIH PAJAHALINIO.

Autekceii: Jla, MOHATHO. A 330TEpUYECKH MOYEMY BCE-Taku 3TO Ipousomuio? Tam xe
KaKHe-TO Ha TOHKOM YPOBHE JOJKHBI ObITh IPUUMHBI, KOTOPBIE TOTOM MaTepUaIu30BaIuCh?

Hpuna (Paom Twuitan): Koneuno, nrobas karactpoda, 000K KaTakiIu3M — 3TO BBIXOJ
HETraTUBHBIX SHEPTUil U3 HoOochepbl Ha (pU3NUecKHil ypoBeHb. B JaHHOM cilyyae 3TO HETaTUBHBIE
OHEPrUM BBIIUIN, KOTOPHIE IPOUCXOIAT OT UEIOBEYECKOM JKM, ATYHOCTH, JKAaTHOCTU U T. 1. To
€CThb JIyXOBHbI€ NPUYMHBI B TOM, YTO HE BCE€ 3aKOHbBI, TEXHOJOTHH, COOJIOJNAIHUCH IPH
CTPOUTENBCTBE ITON CTAHIIUH.

1:18:44 IloxenaHNs HHOIVIAHETSIH HAIIUM Y4€HBIM.
Auiekceii: Mp1 OnaronapuM Tex, KTO y4acTBOBaJl CEroJHS OT MHOIUIAHETHOrO pasymal



Wpuny nBaxnael Onaromapum, u JlaBpentuit CemEénoBuu mnpucoenunsercs. Kcratu, HO 3To B
JIpyTo# pas, g nepecbuiai BaMm TaM (aiisibl oOLIHe, YTO y HAC €CTh.

Hpuna: Kcratyu, s nokassiBana ux Jlulllnonn, Paom Tuitany u MuaracKaycy — onm
MPUXOAWIIH.

(Paom Twuifan) J[leificTBUTENbHO, OYEHb HWHTEPECHO BBl HAMHMCATH O CXOACTBaX H
pasIUYMAX MOIX00B B Hayke B Mex3Bé3nnoM Coro3e u y Bac. U 4ro s emé mory no06aBuTh K
sTomMy? S1 Mory n00aBUTh, YTO NMPUYMHOM BOT TAKMX pa3IUYMi MEXIY HaMHU, KOTOpPbIE BBHI
onMcaly, sBJIseTcs 00Ilas HETOTOBHOCTH Balllel LMBUIM3ALMU 3aHMMAThCS CBOUM Pa3BUTHEM,
HE TOJIBKO B TEXHHMYECKOM U (MHAHCOBOM KIIOYE, HE TOJBKO B HKOHOMHYECKOM U
TE€XHOJIOTMYECKOM DAa3BUTHH 3aHUMAThCsl COOOM, HO U B ICHUXOJOTHYECKOM, B JIYXOBHOM,
¢unocopckom. To ecTb pa3BUBaTh MOHMMAHHE HE TOJBKO, HAPUMEP, KaK JOOBITH CTOJIBKO-TO
HedTH, Keleza, TUTaHA WIM ell€ 4Yero-To, U Kak 3TO TIJe-TO mpojaaTh. A emé pa3BUBaTh
[IOHUMAaHUE, YTO HTO 3a BEILECTBA, Ul YETO OHU HYKHBI, KAKOBA UX POJIb BO BeeneHHOU, U yeM
Ha MHUKPOYPOBHE JTH BEIIECTBA OTIMYAKOTCA APYr OT JApyra — HE MPOCTO CBOWCTBAMH
(bU3NUECKUMHU, XUMUUYECKHMH, a B UX KBAHTOBOM CTPOEHHUH. DTO MEPBOE.

(Mpuna) A Bort Jlullluonu roBopur.

(JIulllnonn) S xouy no6aButh. Emé oTnuuaeTcs Haiia NCUXOJIOTHS 110 TOM MPUYUHE, YTO
Balll MO3T, KaKk THOPUI0B, KOTOpbIE ObLIM CO3[IaHbl, OH YK€ HaCTPOEH Ha JyallbHOE MBIILICHUE,
TO €CTh Ha pa3zzelieHHe MH(POPMAIMOHHOIO MOTOKAa HA JIBE COCTABISIONIMX — «IPaBUIbHOE —
HEIPaBUIILHOEY, «IEPHOE — OeI0e», «I00pOo — 37I0», «OTAaCHOE — O€30TacHOeY.

1:21:18 NHon1aHeTHBIM U 3¢eMHOI FOMOP.

Auekceii: Kctaty, 1 HEMHOXKKO KOCHYJICS M 3TOro B cBoeil cratbhe. [la, s coriaceH c
BaMU. EnMHCTBEHHOE, 3a0b111 €1I€ 0/IHy MPUYMHY YKa3aTh — HE 3HAIO, Ky/la €€ OCTaBUTh: 3TO TO,
4TO HacC 00BEIUHAET WU TO, YTO HAC pa3zbeauHseT? [loTomy 4TO BBl B IepBOi KOH(PEPEHIINU TaK
U HE paccKa3alli MHE HU OJJHOTO aHEKJ0Ta MpO «TYIbIX 3eMJIIH». BOT 4yBCTBO IOMOpa, OHO y
MHOIUIAHETSIH €CTh, WIM Y HUX ¢ HUM IpoOjeMbl? Y Hac OHO 3allKaJMBaeT, M3-3a 3TOTO MbI
MO’KEM BbDKHMBAThH B HAIIMX YCIOBHSIX.

Hpuna (Paom Tuitan): [la, 4yyBCTBO IOMOpa €CTh, HO OISTHh e, Y HAC HET TaKOro e
JKaHpa, KaK, HalpuMep, Ballld aHEKOThI, IPSAMO CHEIHATbHO CO3/IaHHOT0, YTOOBI MHUCATh KaKue-
TO KHUT'H. MBI, CKOpee, TOBOPUM pPa3fuyHble, Kak Obl BBl CKa3alu, IIyTKU B pasroBope. M BOT
Wpuna, kak KOHTakTEp, U ApPyrue KOHTAKTEPHI TOXKE, HAM IMepeAaBalid, YUTAIH pa3iIHyuHbIe
LIYTKH, aHEKJOTHI 3eMJIsIH. M 51 X0ouy cka3aTh, YTO HEKOTOPBIE HAM TOXE Ka)XyTCs JOCTaTOUYHO
CMEIIHbIMH. S| ceiiyac KOHKPETHKY HE BCIIOMHIO, HO €CTh ITOX0XHE Ha HAllld BEIIH, TOJBKO 3TO,
KOHEYHO, IOX0XXKM CaMH HJIEH, TO €CTb HJIEH, KOTOPbIE BBI3BIBAIOT YYyBCTBO IOMopa. EcTtb
MOXO0’KHE Ha HAallld, HO TOJIbKO, €CTECTBEHHO, TEPMHUHBI, CJIOBA — OHU OTJIMYAIOTCS, IOTOMY 4TO B
KaKI0U HUBUIM3ALMY CBOU YCJIOBHSI CYIIECTBOBAHUS.

(JIulllnonn) Hampumep, s yxke paccka3plBal H3BECTHYIO IIYTKY, KOTOpas Yy Hac
nepenaércs. OHa ObuIa KEM-TO CO3/laHa U3 MPOLUIBIX MOKOJEHUN U ObUla cO37jaHa KOHKPETHO —
Ha [IIumope. CooTtBercTBeHHO, 1 1 MuaracKaycy eé€ pacckasan, u Upune. OHa, MOKHO CKa3aThb,
HE TO, YTO NPSAMO IIUPOKO B ['aakTHKe U3BECTHA, HO 51 O HEH CIIBIILIAI.

[IlyTka 3TO OCHOBaHA Ha TOM, YTO y HacC €CTh pa3IMYHbIe, TaK CKa3aTh, (GUPMbI, KOTOpHIE
MOTYT IMpOAaBaTh, HAPUMEP, KOCTIOMBI 11 KOCMHUYECKUX IyTemecTBUid. U 3T GupMel, oHH
uHGOpMaIMIO 00 3TUX CBOMX M3JIEIMIX pa3MellatoT B HaIlleM, MOXHO CKa3aTh, «TAJIAKTUYECKOM
uHTEpHETE». TO €CTh ITO KaK y Bac MHTEPHET, TOJIBKO OH JIOBUT C€Th IO Bcel ['amaktuke. U,
COOTBETCTBEHHO (CMeEETCs), TOT aHEKA0T. OH COCTOUT B TOM, YTO...

Autekceii: B uém xe?

Hpuna (JIulllnonun): Oqun mumopert 3amén Ha «CaiT» — cTal UCKAaTh B «TaJaKTUYECKOM
UHTEpHETE» cebe KOCTIOM sl BBIXOJOB B OTKPBITHIA KocMoc. OH MPOCMOTpEN HECKOJIBKO
00BSABICHUN pa3HBIX (GUPM OT Pa3HBIX IUIAHET. A HAILU «CANTBD» ITOTO «UHTEPHETA» YCTPOEHBI
TaK, YTO KaXAbId, KYNUBLIIMM OSTH KOCTIOMBI, MOXKET IHCaTh IOJIOKUTEIbHBIA WIN
OTpHUILATENbHBIM OT3bIB 00 UX MUCIOIb30BAaHUH.



Auekceii: Kak u y Hac, To ke camoe.

Hpuna (JIullluonun): Ho y Hac ¢upmbl 4acTo CTUMYIUPYIOT KJIMEHTOB K HalMCAaHUIO
MOJIOKUTENBHOIO WM OTPHUILIATEIBHOIO IOCTA, TOYHEE, HE IIOCTA, a MHEHMs, OT3bIBa. 1 nmaxe
CTUMYJIMPYIOT Pa3IUYHbIMU OOHycaMH M CKUAKaMHU B fanbHeimieMm. [loaToMy o4yeHb MHOTHE
IUIIYT CBOE MHEHHE O KOCTIOME TOW MM MHOM ¢(pupmbl. M yenmoBek, TO €CTh TOT MIMMOpeIl,
YTOOBI MTOHSTH, KAKOW KOCTIOM €MY BBIOpaTh, KaKOH JIydlle /i1l Hero, Hayall YUTaTh OT3bIBHI.

EcrecTBeHHO, OH Hayasl ¢ 3TOT0, YTOOBI TTO3HAKOMHUTBCS C ONBITOM APYIHMX T'yMaHOUIOB.
CooTBeTCTBEHHO, HAIIEN OAHY (PUPMY, KOTOpas BbIITycKasla Kak Obl TaKOW HI€albHBIA KOCTIOM,
0 KOTOPOM BCE€ OT3BIBbI ObUIM MOJOXHUTEIbHBIMH, HE OBUIO HU OJHOTO OTpHIaTesnbHOro. M oH
ckazan cBoell xkeHe (Ha lllumope Toxke ectb cembu): «BoT, cmoTpu, s Oyay MOKymath 3TOT
KOCTIOM!»

Omna roBoput: «OH TOBOJIBHO MPUJIMYHO CTOUT. A 1odyeMy UMEHHO ero?» — «Bce Toibko
MOJIOKHTEIbHBIE OT3BIBBI M HU OJTHOTO OTPHULIATENIBHOT0». TO €cTh 3TO ObLT UMEHHO KOCTIOM JIJIst
BbIXO/Ia B OTKpPBITBIH KOCMOC W Ha IUIAHETHI, IJI€ CYIIECTBYET HEMmoJaxojsmias aTmocdepa,
rpaBUTalUs U T.1., IMEHHO Ui pPaOOTHI B ONTACHBIX YCIIOBHSX.

N Tor mmmopen; roBoput: «MIMEHHO 3TOT KOCTIOM, TO €CTh 3TOT ckadaujap, s Oyay
MOKYIIaTh, UMEHHO OH, BCE €r0 XapaKTEPUCTUKH MHE MOAXOJIAT, U HU OJHOTO OTPHULATEIBHOIO
OT3bIBA, a 3HAYMT, OH Xopomui». 1 »eHa emMy Ha 3To oTBeyaeT: «B03MOXKHO, Yy 3TOro KOCTIOMa
HET OTPHULIATENIbHBIX OT3BIBOB HE IOTOMY, YTO OH XOpOLIMH, a IMOTOMY, YTO HX HEKOMY
Hanucarh...»

AJiekceii: OTO OUEHb TMOXO0XKE HA HAIl 36MHOM IOMOp. Y Hac MHOI'O aHEKJOTOB C TaKHM
Ke...

Hpuna: Hy u uro, cmemHo Bam?

Anexceii: Koneuno, 1a, y Hac €CTb Takhe aHEKIO0THI, HO BOT H...

Hpuna (JIullluonn): 51 Ob1 He ckazai, 4TO 3TO ObUI aHEKAOT, KaK-TO TaM CIIEIUATBHO
MPUIyMaHHbBIN WM HAMCAHHBIM, 3TO TaKON pa3roBOp ObLIT peasIbHbIM, U TOTOM YXKe...

AJiekceii: DTO U3 cepuu NMPOCTHIX aHEKIOTOB, OoJiee «MaTepHaIbHBIX». S TOra B OTBET
pacckaxy 6omee ¢punocodckuii. MoxkeT, OHH €T0 He TIOUMYT, XOTSI OH TITyOOKHUH.

Tak BOT, 3uMa (OHHM, HaBEPHOE, 3HAIOT, YTO TAKOE 3MMa: KOI/Ia y HAC CHET BBINAJACT,
X0JI0JIHO?), HA OaJKOHE CHUIAT JBE JIEBOUKH — IUIOXasl M Xopolas — U OpOocaroTcsi CHEXKKaMH B
IIPOXOXHUX, KOTOPBIE TaM XOJAT. 3HAYMT, XOpOIlas JE€BOYKA IONajla B MPOXOKUX CEMb pas, a
rIoxast TOJIbKO TpH. Tak 700po modeausio 370.

Hpuna: Hy na. Tak, cengac...

Anekceii: JT0 IEpeBECTH, HABEPHOE, HAIO. ..

Hpuna: Ounu ynsi6arores u ropopar: «Hy, na, Ham nonatHo». Bot ceituac Paom Twuitan
TOBOPHT.

(Paom Twuifan) Y Hac Toke ecTh Takue Kak Obl ¢punocodckue pazmpinuieHus. Hampumep,
TOKE€ €CTh MM0/J00HAs... HE 3Hat0, OyJeT JM OHa JUIs Bac UIYTKOM, HO Takoil BOT ¢uiocodckuit
te3uc. EcTe y Hac ¢umiocodus, TO ecTh Hayka O 3aKOHOMEPHOCTAX pa3BUTHUs BceneHHoil B
camoM o0uieM cMbiciie. COOTBETCTBEHHO, €CTh TaKoW (UIOCO(PCKUil Te3Uuc, KOTOPhIM Ha BalleM
SI3bIKE€ MOXKET OBITh BBIpaXeH Tak: «J{oOpo Bcerna modexaaeT 37m0. ITO 3HAYUT, KTO MOOETUIT —
TOT W IOOPBIii».

Autekceii: Her, 3By4MT OHO HEMHOXKO HO-IpYyromMy, APYroil CMbICA. ODTO TO, 4TO
«OyaruMu HaMepeHUsIMU BBIMOILIEHA opora B aJ». MOXHO U TaK CKa3aTh.

Hpuna (Paom Tuitan): Hy na, 310 TOXe Takoil romMop. DTO sl HaC MPOCTO Kak Obl
pa3MbllieHre. Mbl He PUAYMBIBAEM CIEUAIBHO, YTOOBI ObLIO cMenIHO pyruM. Ckopee, 4To
Takoe cMeX? DTO BBIPAKEHUE SHEPTUN PAIOCTH.

Auekceii: Jla, eCTeCTBEHHO, MMOTOMY YTO Thl... BOT ecnu y TeOs ecTb OMOp, U TeOe
HY)KHO CKOHTAKTHPOBAaTh C YEJIIOBEKOM, KOTOPBIH HE FOTOB K KOHTAaKTy, U B KAKOM-TO JPYrOM
COCTOSTHMM, Thl €ro uepe3 IOMOp Kak Obl HamoJHsellb SHEprueil M BBIBOAMILL W3 3TOTO
coctosHus. To ecTh oMOp 00s13aTeNbHO JoMDKeH UaTH ¢ JIroOoBbio. Eciin 3TOT0 HeT...

Hpuna: Jla, a1 yxe pacckassiBasia MunracKaycy Ham 1eTCKMi CTHUIIOK cMemTHOW. Emé



JIABHBIM-JIaBHO 51 paccKas3blBajia, HO TOT €My CMENIHbIM He mokazaicsi. OH roBOpHUT: «A 4TO
3/1eCh CMEIHOTro?» Sl eMy pacckasbiBajia BOT UTO, Celdac TOXkKe pacckaxy. MM 3To cMemHo He
noka3anock. Kak tam ObL10:

balymika BHy4KYy U3 IITKOJIBI XK aJIa,

Kanuif utnanucTeiii B CTyNKe TOJNKIIA.

Henymika 0a0yIiKy onepeart —

Bryuky reo3asmu k 3a00py mpuOu.

Anekceii: OTo 11enas ceprs TaKUX CTUILIKOB, S BAM MOTY JIECATKH paccKaszaTh cerdac...

Hpuna: Hy, s npocro... A OH Takoil, Ha MEHS CMOTPUT U TOBOPHUT: «A UTO 37ECh
CMEIIIHOTO?»

AuJlekceii: DTO Ha IPYrol MEHTAJIIUTET PACCUUTAHO...

W nocnennuit aHEKAOT, YTOOBI, KAaK TOBOPHUTCS, 3aKOHYUTH ATy TEMY, OHA Takas O4YCHb
CKOJIb3Kasl.

Tak BOT Ha paboTe HE TO, YTO KOCSTCS HAa MEHSA, B OOLIEM-TO, MEHsS JaBHO 3HAIOT U
YBaXaroT, HO KAaK-TO, KOTJIa 51 3TUM 3aHSUICA, C KAaKOK-TO APYrod CTOPOHBI CTaNIH CMOTpPeTh. U s
0OBIYHO pacCKa3bIBal0 aHEKJIOTHI — U Cpa3y BCE CTAHOBUTCS HA CBOU MECTA.

Wrak, npodeccop, cTyneHT (0HU, HaBEpHOE, 3HAIOT, KTO 3T0). AT sK3aMeH, U CTyAEHT
paccka3bIBaeT O CTPOEHUU 3eMII U 00 €€ UCTOpUH.

«Panb1ie, — roBopuT, — 3emitst Oblia maockas. Ha oHON cTOpoHE >KUITU AMHO3aBPhI, a Ha
npyroi yroau. Ho ogHaXIbl OTpOMHBIA METEOPUT YAApWI B LIEHTP 3€MJIM C TOW CTOPOHBI, I1e
JKUJIU IMHO3aBPbl, U 3eMJIsl CBEPHYJIACh OT 3TOTO yjaapa B map. M 1MHO3aBpbl OKa3aJluCh BHYTPH,
Y BpeMs OT BPEMEHU OHH BBITIOI3aI0T HAa TIOBEPXHOCTH.

[Ipodeccop cnpammBaer: «MHe HpaBUTCS JJOTHYHOCTD BAIIMX PACCYXKICHUH, HO TIOYEMY
K€ Torja JIIOJU HEe cleTeNud Npu yaape?» «A MOTOMY YTO OHU ObUIM NPUKPEIUIEHBL... K
MCUXOOBHUIIAMY.

Takoil BOT aHEKI0T. DTO HaM CMEIIIHO, & OHU, HABEPHO, HE MOUMYT, /1a?

Hpuna: Jla, «npukpervieHsl K mcux00apHAIaMy ... ONATh K€, CIIOBO «IPUKPETICHBD) —
ATOT TJIAroJ IO OTHONIICHHIO K KAaKUM-TO MEIUIIMHCKUM YUYPEKICHUSIM — €My HE COBCEM
nonsteH. Ho s ceiiuac eMy 0OBSCHIO. ..

Ja, o roBopuUT: «YTOOBI MOHUMATh ATOT aHEKJOT, 37IeCh HAJ0 YK€ 3HATh Balll peajii,
peanuu Balleil COUaIbHON KUZHIY.

Aunexceii: Jla.

Hpuna: «Ilotomy 49TO s 3HaIO TaKOW TJIaroj W 3HAYEHHUE CIIOBA «ICUXOOIBHUIAY, HO
OTISITh KE CJIOBA IPHUKPEIUICHBI K TICUXOOJBHHUIIAM» — 3TO MMEETCS] B BHUJy, YTO OHM K HUM
MPUBS3aHBI YTO JIU?» Y MEHs ceiiuac HAUMHAIOT CHPAIINBAT.

Autekceii: 31ech 1BOMHOM cMbIci. HO Ti1aBHOE — 4TO y HUX TOKE €CTh YyBCTBO IOMOpa, U
OHO UM TO3BOJISET KaK Obl pa3pspKaTh CUTYAIHIO 1 OOMEHHBATHCS] KAKUM-TO DHEPTHSIMHU.

Ho, naBepHoe, Hamo 3aKkpymyIsITbCS HAa OTOM BBICOKOM HOTe. HMpuHa, BB HX
noGJarogapure.

Hpuna: [la, Omaromapro Bcex! bmaromapro Taxke Anekces, OJiaromapro Takke
JlaBpeHTusi, 6marogapro Bcex, KTo 3/eck npucyrctBoBan! M Gmaronmapro Bac, 1Oporue 3puTen,
3a TO, YTO BBl MOCMOTpeNU 3TO Buaeo. Haneroch, Bam ObU10 MHTepecHO. brmarogapro Taxxke
Muxauna 3a moMoIllb B OpraHU3al1u.

Bceex mo6mo, noceuiaro Bcem Caet JIroOBu, moka!

TpaHCKpuOarus - ApceHuit 30JJ0THUKOB,
KoppekTypa - Onbra lllenenesa



