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#117 I/ICKYCCTBCHHBIﬁ HHTECJVIEKT: padBUTUEC, HAHO-YUIIbI, HOBbLIC€ TCXHOJOTIUH.

OnpIT MHOIIAHETHH.

YYacTHUKH:

Hpuna [ToazopoBa - KOHTAKTEP C BHE3EMHBIMH [[UBWIN3ALUASIMU;

Makcum Pycan - pykoBoautens Llentpa JlyxoBHoro passutus "Kaccuomnes";

Paom Twuiian ¢ mianetsl bypxaz - cieMaIUCT MO YHEPTETUYECKUM B3aUMOJICUCTBUAM
B OKpY’KaIoIlleH cpese;

T'octh KOH(i)CpCHIII/II/I, 3aHI/IMaIOHII/II>'IC$I TCXHUYCCKUMHU, HAYUHBIMU SKCIICPUMCHTAMMU.

00:01 PazBuTHE HCKYCCTBEHHOI0 HHTE/VIEKTA Y HHOIIAHETSIH.
I'ocrb: A mnpuserctByro Paom Tuiana, cnenuanucra 1mo 3HEPrETHUYECKUM
ycraHoBKaM. OH cuUTaeTcsi HHKEHEpOM?
Hpuna: OH cnenqualvcT MO YHEPreTUYECKMM B3aUMOJECHCTBHAM B OKPYXKarOIIEH
cpene. OH Ooublile TEOPETUK M 3aHMMAETCS M3YYEHHEM DPa3IMYHBIX JHEPruil. Y HUX yxke
JaBHO HET HEOOXOJAMMOCTH B HHXKEHEpax, MOTOMY UYTO BCE TEXHHUYECKHE YCTPOMCTBA

CO6I/IpaIOTC$I HNCKYCCTBCHHBIM MHTCJUICKTOM Ha MPOTAKCHUN HCCKOJIBKUX THICSTUCIICTHH.

I'octh: MckyccTBEHHBIN MHTEIJIEKT A0 CHX MOP Pa3BUBAETCS Y MHOIUIAHETSH WM OHU
€ro JIOBEJIH JI0 TOTO YPOBHS COBEPILIEHCTBA, YTO OH YK€ HE MEHSETCS?

Hpuna: Jla, oH pas3BHBaeTci, HO €ro pa3BUTUE HE MPEANOJAracT HAIUYHS
CcOOCTBEHHOTO CO3HAHMS, TO €CTh OH BCE PaBHO JIeHCTBYET 1o mporpamme. Ho mporpammy B

HCTrOo MOXKCT 3aKJIaAbIBaTh TOT XK€ caMBIi I/ICKYCCTBCHHHﬁ HHTCIIJICKT.

TIocth: Bbl BooOmIE He KacaeTech HU pa3pabOTOK, HU COOpPKH: y Bac BCE JIENAIOT
pOOOTHI M IOJTHOCTHIO BCE aBTOMATHU3UPOBAHO?

Hpuna: MoxHo cka3aTh U Tak. Mbl MOKE€M MPUHATH B 3TOM ydacThe, HO y Hac B
9TOM HET HHUKAKOW HEOOXOAMMOCTH, MOTOMY YTO Hallla IUBHJIM3ALUS YK€ JaBHO IMepeBelia
MPOU3BOJICTBO JTHX IMPOIECCOB HAa ABTOMATHYECKHH PEXKHUM, YTOOBI HAM CaMUM, Kak
Pa3yMHBIM CYIIECTBaM, TPATUTh CBOE BPEMs, CBOE BOIUIOIICHWE W CBOIO KW3Hb HA JIPYTHE

LETH.
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02:30 KpemHuneBble 4uIbl, IBOMYHAS CHUCTEeMAa HCYHCJIeHUsA. MaTepuajbl AJs
HM3roTOBJIEHHSI HAHO-YHMIIOB.

I'octb: Y Hac Ha 3emiie TOKE€ MBITAIOTCS CO3JaThb WCKYCCTBEHHBIH HHTEJUIEKT Ha
erMHI/IeBBIX quIiax. a CIICIIUAJIUCT I10 erMHI/IeBBIM qHuIiaM, 1 1 3HAKO TOYHO, YTO HHUKAKOT'O
TOJIKOBOTO MCKYCCTBEHHOT'O MHTEIIJIEKTa Ha HUX HE MOJyduTcs. OHM JOCTUTIIH YKE CBOETO
npejena: UX BBIYUCIUTENbHASI CKOPOCTh, EMKOCTh (MIaMsTh) M CIIOCOOHOCTh PacIO3HABATh
0o0pa3bl, a TeM 0oJiee e1lle MUCcaTh CIOKHBIE MTPOTrPaMMBbl, YTOOBI UCKYCCTBEHHBIM MHTEJUICKT
caM ceOs yCOBEPIIIEHCTBOBAJI M CaM COCTABJISUT TIPOTPAMMBI JIJII KaKOTO-TO TPOU3BOJCTBA, -
9TO Ha KPEMHHUEBBIX YUTIAX MPOCTO HEBO3MOXKHO C/IENIATh.

Hpuna: Bel nMeere B BUAy KpEMHEBO-OPraHUYECKHE COETUHEHUS?

I'ocTs: Het. Bot ceituac Ha 3emMie CyIIECTBYIOT TOJIbKO KpEMHHEBBIE YnIbl. T.e. Ha
KPEMHUEBOM TOJJIOKKE CO3[aHbl MOJYINPOBOJHUKOBBIE CTPYKTYpbl M HCIHOJb3YETCs
JBOMYHAs CUCTEMA UcUMCIeHus. 1 Ha 3TOl OCHOBE CTPOSITCS BCE BBIYMCIICHUS.

Hpuna: Cama no cebe ABOMYHAs CHCTEMa MCYMUCICHUS HE MO3BOJSET HaOparthb

OOJIBIITYIO CKOPOCTD Mepeavur TIaHHbIX.

TI'octh: [la, abcomoTHO NpaBUIIbHO. M1 UMEHHO 3TO SIBISETCS OrpaHUYCHHEM, TOTOMY
YTO MBI YK€ JOCTUIJIM Tpeaena. M nmampiie, 4ToObl yaydilaTh MPOU3BOIUTEIHHOCTH U
CKOPOCTh BBIYMCIICHWM, HY’KHO MOHTHPOBATh YHWIIBI JPYr HA Apyra WM B LIMPHUHY 110
IUIOCKOCTH, @ 3TO MPUBOAMT JIMOO K NEperpeBy, JIMOO K 3aMeIJIEHUIO0 CKOPOCTH.

Hpuna: [leno B TOM, 4TO sl CO3[JaHUsI HAHO-YMIIOB, KOTOpbIE OYAYT OCHOBOM ISt
JabHEHUINeT0 BHEIPEHUSI aBTOMATHYECKUX YCTAaHOBOK, TOPA3JI0 JIYYIIUM MaTepuanoM OyaeT
4-X BaJICHTHBIM 3JIEMEHT, TOT )K€ T'€pMaHui, HallpuMep, U TaHTal. MUHUMU3AaLMs MacChl U
MUHUMH3ALUs yCTPOICTBA, TO €CTh CBEIEHUE €r0 K MHHHUMYMY, IO3BOJISIET YBEIUYMTH
CKOPOCTb ¥ TOYHOCTH mepenayu. [10ToMy 4TO HaHO-YMIIBI SBJISIOTCS OCHOBOW YCTPOWCTB B

HallInux CUCTEMax.

05:45 Tlepenaua 3nanuii 4yepe3 JlyxoBHbIi# MupP. OTKPBLITHA M H300peTeHMs,

c/leJIaHHbIE BO CHe.

I'octh: Kak Bl 100bIBacTe HOBBIC 3HAHUs? BOT y Hac, JOMyCTUM, OY€Hb YacTO TaKOe
ObIBaeT, YTO MaTeMaTHWKH, (UMK HE MOTYT J0OBITh HOBOE 3HaHHWE M3 craporo. OHO
OTJIENbHO TPUXOJIUT. A TMOTOM HOBOE 000O0IEHHE HYXHO MPHUBECTH B COOTBETCTBUE CO

CTapOﬁ TeOPHCﬁ. Kakas umeHHo MCTOHOJIOTHA TO3HAHUA Y Bac? BOT, JA0IIYCTUM, CCJIM KaKasi-
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TO KOHCTPYKIIUSI HE UIET, U HY)KHO YTO-TO MPUAyMaTh, YTOOBI OHa 3apaboTaia, TO y Hac Ha
3emiie yacTo ObIBAa€T, YTO MPOCTO ITH UJEH YaCTO MPUXOAAT BO BpeMs cHa. Hy»HO 11 uMeTh
rio0anbHy0 OMOIMOTEKY WIIM YTO-TO TIOAOOHOE, KyJa MOXKHO OOpaTUThCA M Y3HATh BCE, YTO
HenoHATHO. YTo-TO Mo100HOE ecTh y Bac?

Hpuna: Jla, neiicTBUTENHHO S 3HAJ, YTO METOAOJOTHS TO3HAHMSA, KaK TO3HAHME
Bcenennoii, Mupo3nanusi, B 00IIeM CBOEM CMBICIIE, HE OTJIMYaeTcsl He TOJIbKO Ha bypxane
WM Ha 3emiie, a BooOIe Ha Bcex miuaHerax. [louemy? Ilotomy, kak s y’e roBOpMII, Mbl Ha
camMoM Jiesie cyliecTBa oaHoi npupojsl. [Ipocto y Hac pasHble Tena. A Haille HaloOJHEHHE,
HAIllA Pa3yMbl, Hallla SHEPTUS MPOUCXOIAT U3 AYXOBHOTO MHpa. YeM OTIHYaeTCs TyXOBHBIN
MHUp OT MaTepuanbHOro? Bce, 4TO COCTOMT M3 aTOMOB, CUMTAETCS MAaTEPUAIBHBIM MHPOM.
Bce, 4TO coCcTOMT M3 3HEpPrUM, TOXKE CUMUTAETCS MaTepualbHbIM MupoM. [Ipocto y Hux
IUIOTHOCTh pa3Hasi. Bce, 4TO He COCTOMT M3 Pa3NUYHBIX IMOJIEW WM Pa3iIMYHBIX BELIECTB,
CUMTAETCS TyXOBHBIM MUPOM. FIMEHHO JTyXOBHBIM MUDP U MOPOXKIAET MaTepuaibHbId. 1 Mbl,
KaK CYIIecTBa: BbI, KaK JIOJAM - 3€MJIIHE, U MBI, KaK MpeAcTaBuTenn bypxana, sBisemcs
Jlyxamu, TO €CTb JyXOBHOW CYIIHOCTbIO, JYXOBHBIM CYIIECTBOM, BOIUIOIIEHHBIM B
IUIOTHOMAaTepHaIbHOM Tene. M, Tak Kak Bce Mbl SIBISIEMCSl Ha BCEX IIaHETaX CYyIleCTBaMU
OJIHOM W TOM ke MPHUPOJbI, TO O0Ilee HCcCIeA0BaHNE MAaTepPHATLHOTO MHpa y HAc UIET IO
HEKOMY cxokeMy myTH. [loaTomy, neicTBUTENBHO, OU€Hb MHOTHE OTKPBITHS U U300peTeHHs
JIeNIal0TCs, ¢ TOUKH 3pEHUSI MAaTEPUAINCTa, COBEPIIEHHO Cay4aiiHo. T.e. yeloBeK Ui KUTENb
WHOTO MHpa MpOCTO, Kak Obl, JAorajnajics, BO CHE yBHUJEN, WIM K HEMY NpPHILIA Kakas-ToO
MBICITB, Hiesd. Ho ¢ Touku 3peHust AyXOBHOTO MUPA, - 3TO JIaJIeKO HE TaK U BECh ATOT MPOIIECC
He ciydaeH. OH, B JIIOOOM ciiydae, MoIydaeT 3Ty MH(POpMaIUIo U3 JyXOBHOI'O MHpaA, U3 T€X
YPOBHEM, I/ 3TO 3HaHUE YK€ JIOCTYIHO, TJe OHO ecTh. HO BO3HMKaAEeT BOIIpOC: MOYEMY €ro
MOJIYYrJI UMEHHO 3TOT YeJIOBEK, UMEHHO B 3TO BpeMs, HMEHHO B 3TOM MECTE U IOYeMy He
npyroi? Xots Apyroi Mor Obl 3aymMaThCs 00 ATOM MpoOiieMe ropas3ao paHbIle WK Oojiee
IPOAODKUTEIBHO 110 BPEMEHH, YEM TOT, KOTOPBIM OTKpPbUI 3TOT 3akoH. OTBET OYEHb
npoctoii. IMEHHO B 3TOT MOMEHT OKPYXEHHE 3TOr0 YeJOBEKa U BECh €r0 MHUP B LIEJIOM
OKa3aJKiCh T'OTOBBI K MOJYYEHHIO 3TOT0 3HaHMA. M mosTomMy 3TOMy 4eloBeKy yXOBHbBIE
HACTaBHUKH, YUUTENs], T€, KOO Bbl HA3bIBAa€T€ B CBOEH PENUTMU aHTeJIaMH WIH BBICIIUMU

I[yxaMI/I, TIO3BOJIHIIN HprITPI 9TOMY 3HAHUIO UMCHHO 3TOMY BOHJ'IOIJ_IéHHOMy I[yxy

10:15 Hupopmauus, npuxoasimasi no 3ampocy u3 JlyxoBHoro mmupa,
OrpaHUYEHUS T0CTYNA K Hei.

Iocts: Her Ttakoro, 4ytoObl MOXHO OBUIO OOpaTUTHCS KyAa-TO B KaKylO-TO
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KOCMHUYECKYI0 0a3y JaHHBIX M TOJYYHTh IO 3ampocy HHPOpManuio? ITO TOYHO TaK Ke
CIIy4allHO BCE€ MPUXOAUT? ITUM HEBO3MOKHO YIPABISATH?

Hpuna: OOpatutbes, KOHEYHO, MOXKHO. HO OTBET, KOTOPBI B yCIBIIUTE, OYACT, B
m000M ciiydae, Ha TOM YPOBHE BaIlleTO IMO3HAHHS, KOTOPBIA JOMYCTHM Ha ATOM CTaauu
pa3BUTHUS Bac, KaK JUYHOCTH, U TOTO MHUpa, TJ€ Bbl kuBeTe. Hampumep, coBepiieHHO He
CIy4ailHO BalllMM YY€HBIM HE NPUXOAUT B TOJIOBY HIESA, KaKUE CHEIaTh JKCIEPUMEHTHI,
YTOOBI OTKPBHITH TUTAHETAPHBIN JBUTATENh, KOTOPHIM MBI IOJIB3yeMCS MU TPaBUTAI[MOHHBIN
JIBUTATElIb. DTO COBEPIIEHHO HE CIy4YailHO, MOYeMY MMEHHO BAlllUM YYE€HBIM HE MPUXOIUT

9Ta UACA, XOTA OHa JOBOJIBHO IIPOCTaA € HaIel TOYKH 3pCHUSI.

11:25 IlnanerapHass MojAe/]b aTOMa KaK NPUYMHA OTCTABAHUSI 3eMHOH HAayKH.
I'paBUTOHBI, PABUTALIMOHHAS JHEPIHUsl, IBUTaATeH.

I'octe: C Bamiel TOYKU 3peHus, JIaHETAPHBIN IBUTATENh, aTMOC(EPHBIN JBUTATENb U
IPaBUTALIMOHHBIN JIBUTATENbh — 3TO MpocThie uaen? Ho Bbl roBOpHIIH, UYTO Yy Bac BCs cOOpKa
UIeT poOOTaMH M MCKYCCTBEHHBIM HMHTEIUIEKTOM. T.e. Ha caMoM Jiese poOOTHI HY>KHBI JUIS
TOT0, YTOOBI aBTOMATH3UPOBAThH OOJIBIIOE YHCIIO Onepanuii COOpKH 1 0OJIBIIOE YHCIO KaKUX-
TO CJIOKHBIX MaHMITYJISILIMM, KOTOpBIE YEJIOBEK HE MOXKET BBIIIOJHUTH WIN IPEICTABUTEID
Ballel LIMBMIIM3AlMU CaM, CBOMMH pyKaMH, HE MOXET czenarb. M uaes 3Tol ycTaHOBKH,
MOXET, W TMpocTas, HO BCS CJIOXKHOCTh 3aKIOYaeTcs HMEHHO B CO3JaHUM 3TOTrO
HCKYCCTBEHHOI'O MHTEIJIEKTa, KOTOPBI MOXKET JiejaTh cOOpKy. IMEHHO m03TOMY 5l HE MMUTAlO
WITIO3UH, YTO MBI 3TO CMOXEM KOrja-HuOyab coOpaTb, IMOTOMY 4YTO Yy HAac HeT
UHPPACTPYKTYPBI, KaK y Bac.

Hpuna: Jla, nelictBurenbHO, HET MHQpacTpyKTypsl. Ho /Ui Bammx TEXHONOTMH U
BBITNIOJTHEHHE CaMOT0 TPaBUTALIMOHHOTO JIBUTaTeNsi — 3TO CI0XKHO. MHAYyCTpUs 1o/KHa ObITH
pa3BuTa, HaIIpUMEp, MOIY4YEHHE HEKOTOPBIX MarepuanoB M T.1. Ho cama mzaes mosryueHus
KBAHTOB I'PaBUTAIIMM U3 BEILECTBA M SKCIIEPUMEHTHI, 110 MporHo3am Mexs3seszqHoro Coro3sa,
JOJDKHBI YK€ OBbITh IpoBesieHbl. HO HACKOIBKO s CIBIILIAN U3 MOCJIEIHUX HOBOCTEH Balei
HayKH, TPaBUTOHBI OCTAIOTCSI MOKAa Ha YPOBHE THMIOTE3bl. 51 He 3HAaK0, HACKOJIBKO 3Ta
CUTyalusi U3MEHWIACh 3a MOCJIEIHUI I0Jl, HO KakK s CIbIIIAJl, TPAaBUTOHBI, T.€. CAMbIE MaJIble
NOpPLUYU DHEPTUH, TO, YTO Bbl HA3bIBAETE KBAHTAMM, I'PAaBUTALIMOHHON SHEPrueil B JaHHOM
cllydae, - y Bac OCTAalOTCsl IIOKa Ha YpOBHE TMIOTE3bl. XOTsS B Hallleil HayKe - 3TO MOPLUU
SHEPTUH TPETHEr0 YPOBHS, KOTOPasi HAXOJAUTCS B KaKJJOM atome BemiecTBa. M y Hac He ObLI0
TakuX OOJIBIIMX CIIOKHOCTEH, YTOOBI JOKa3aTh HaIU4YKMe 3ToM sHepruu. U g cumrato, 4To 310

CJIYUWJIIOCh, BO-IICPBBIX, MMOTOMY YTO MbI HC MONUIA IO IYTH pa3pa60T1<1/1 l'IJ'IaHeTapHDfI
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MOJCJIHN aTOMa, KaK 5TO BbI CACJIAIH.

I'octs: Ilomydaercs, YTO NPUHIMIMAIBHBIA  OKCIEPUMEHT [0  BalllUM
SHEPreTUYeCKUM YCTaHOBKAM MOXHO cjaenaTh 0e3 poOoToB, ©0€3 HMCKYCCTBEHHOTO
MHTEIUIEKTa, B KAKOM-TO YIPOIEHHOM BHJIE, MOKHO J[aK€ CBOMMHU pyKaMH coOpaTh, HO HaM
HE00X0IMMO TOHUMAaHUE.

Hpuna: YtoOsl HEe coOparh JBHTaTellb, a YTOOBI JOKAa3aTh HAJIWYWE BBIJCIICHHBIX
TpPaBUTOHOB, NX BO3MOXXHOCTH IMPEBBINIATE TO, YTO BbI HA3BIBACTC CKOPOCTHIO (bOTOHOB. HJ’I?I

9TOT'O IKCIICPUMEHTA JOCTATOYHO TCX MOHIHOCTCﬁ, KOTOPLIC €CTh Y Bac.

14:55 Ctpykrypa Boabl.

I'ocTh: Hackonbko rmy00KO BB TOHUMAETE CTPYKTYPY BOIBI?

Hpuna: Kak u3BeCTHO, BOJa COCTOUT M3 JIByX OCHOBHBIX JJIEMEHTOB, KOTOPBIE BBI
Ha3bIBAETE€ BOJOPOJIOM U KHUCIOPOAOM. 3JE€Ch sI XO4y Cpa3y HOMYEPKHYThb, YTO, €CIHU
MOCMOTPETh Ha IUTAHETAPHYI0 MOJIeTh aToMa, TO aTOMBI JIFOOOTO 3JIEMEHTa COCTOSIT W3
Habopa OJHUX M TE€X JK€ DJIEMEHTOB, T.€. BHYTPHATOMHBIX YK€ 3JIeMeHTOB. [IpocTo mx
KOJIMYECTBO B aTOMaXxX Pa3jIUYHBIX JIEMEHTOB OTJIMYAETCS. DTO CIAEAYET U3 BAIero Y4CHUs.
[ToaTroMy y Bac oTiMuYaeTcs aTOMHBIA BEC WM MOJIEKYJSIpHBIM Bec. Ho y Hac BcE mo-
IpyroMy. Mbl He Ha3bIBa€M BOJY, Kak Bbl, OKCHJIOM BOJAOPOJA WJIM €IIe KaK-TO. Y Hac 3Ta
MOJIEKYJIa BOJIbI, KOTOpasi COCTOMT U3 aTOMOB, KOTOPBIE COAEPKAT TPU YPOBHS SHEPTUH, KaK
1 1r000¢€ BelecTBo. T.e. Ta ke camas pajualiys, Ta )Ke caMasi TepMOsZICpHAsi JHEPTHUS U Ta JKe
camas TpaBHUTalMsl, YTO U B OCTAJIbHBIX aromax. [IpocTo Bbl yke HauMHAaeTe JENUTh BOJAY Ha

OOBIYHYIO BOJLy, TOTOM Ha TO, YTO B BOJOPOE MPUOABUIIOCH €IIe AJIEKTPOHOB U TaK Jajee.

16:50 Teopusi 06 aTomax Boaopoaa.

Iocth: Y Hac Ha 3emiie TOXe €CTh HE TOJIBKO OOIIENPUHATAs TUIaHETapHAs MOJIENb,
HO €IIIe €CTh PSIJI APYTUX TEOPHA CTPOSHUS aToMa.

Hpuna: S ceityac roBopro 00 OOMIETPUHATON, U ITO OOJNBINE JIJIs JIFOJCH, KOTOPHIE
YYUJIMCh B BaIIMX ITKOMax. JIeHCTBUTENBHO, TEOPUA Y BaC MHOTO, a OOIIECIPHHSITAS TOJbKO

OJIHa.

T'ocerh: Y Hac ecTh OAHAa OYCHb HMHTCPECHAd TCOpHsA, YTO BCE aTOMBI COCTOAT U3
daTOMOB BOJ0poaa. T.C., YCM TAXKEICC aTOM, TCM OoJbIlle B HEM aTOMOB BOJOpOJa. VY sroit

TCOPHU €CThb HCKOTOPBIC SKCIICPUMCHTAJIBHBIC IMOATBCPKACHUA. OToit Teopneﬁ 3aHUMaAJICA
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YKpauHCKHI uccinenoBarenab bonoroB. OH cuuTan, 4TO BCE aTOMBI IOCTPOEHBI U3 ATOMOB
BOJIOPO/IA, U KaXbIi1 aTOM OH HE JICJIMJI HA COCTABHBIE YaCTH.

Hpuna: Jla, MOXHO CUMTATh, YTO KaXJbI aTOM 3JIEMEHTAa COCTOUT M3 BOAOPOAA,
MOKHO CKa3aTh, YTO BOJAOPOJ COCTOUT U3 KAXKJIOTO AJIEMEHTA, TOTOMY YTO B HEM €CTh TE K€
caMbl€ 3JIEMEHTBI, YTO M BO BCEX APYTUX. MOXKHO CKa3aTb, YTO BOJOPOJ U BCE OCTAJIbHbBIE
COCTOSIT M3 HEKOETro MEPBOTr0 AJIEMEHTa, HO B Pa3HBIX CBOMX BHUOpAIUsaX, HampuMep, WU
BOJIHaX. OTO OyA€T BapualUsIMU OJJHOTO U TOTO K€ YUEHHsI O TOM, YTO BOOOIIIE BCE BELIECTBO

COCTOMT U3 OIPEJIETICHHOMN BOJIHBI, HO B IJIOTHOM (popme.

18:55 Cucrema rpaganum 3J1eMeHTOB 110 IVIOTHOCTH M BHOpanMsM.
TI'octb: CxoaHbl M BalllM 3JEMEHTHI U aTOMBI, KOTOPHIE BBl OTJIMYAETE U HAIIH
aTOMBI U3 MEPUOINYECKON TaOINLIbI?
Hpuna: 5 Ob1 He cka3ai, 4TO OHM TaK PE3KO OTIIMYAIOTCS, HO OHHM HE pa3/iesIeHbl, KaK
y Bac. Hanpumep, Tam ecTh KUCIOPOJ, cepa U Apyrue. Y Hac, B JIIOOOM CiIydae, eCTh CX0XKHe

CHUCTEMBI, HO OHU HC IMOACICHBI 110 Ta6JIHHaM WA KaK-TO CIIE.

IocTh: YV Bac HET 4ETKOToO pa3fesieHus: MeX1y dJIeMeHTaMu?

Hpuna: [leno B ToM, 4TO B OJHOM H TOM >K€ DJIEMEHTE MOXKET OBbITh Pa3IUYHOE
KOJIMYECTBO HAOOPOB PHEPIHH, TO €CTh TOTO, YTO BhI OOBIYHO HA3BIBAETE M30TONMAMU. BHI,
HarpuMep, Ha3bIBaETE, YTO B TOM H30TOIE DJEKTPOHOB CTOJIBKO, a B TOM K€ U30TOIE TOTO
K€ DJIEMEHTa BOT CTOJIbKO. MBI HE Ha3bIBa€M 3TO H30TONamMH. MBI TOBOPUM, UYTO B 3TOM
BellecTBe (MBI HE HA3bIBAEM €0 DJIEMEHTOM) HAaXOJUTCS Pa3IMYHOE KOJTHMYECTBO YHEPTHUH, B
3aBUCHUMOCTH OT CpeJibl, I7ie OH HaxoauTcs. [1oaToMy y Hac HET TaKOro pe3Koro pasesieHus
M0 KOJIMYECTBY DJIEKTPOHOB WJIM MPOTOHOB. Y HAC €CTh pasJielieHue, HO ApPYyroe: rpajarus
uAET MO IJIOTHOCTH, MO YacToTe BuOpauuu. Hampumep, eciu B3sTh Ty K€ BOAY, KOTopas
MPUBBIYHA JIJISl HAC BCEX, TO, KAK BbI 3HA€TE, OHA MOKET CYIIECTBOBATh B Pa3HBIX arperaTHbIX
cocTossHUsIX. M U3 Hee MOKHO J10OBIBaTh YHEPTHUIO, PAZBEAUHSIS CBSI3U MEXIY TE€M, UYTO BbI
Ha3bIBa€Te aTOMaMU KUCIOpoa U Bojopoaa. Bee 3T cBs3H, B 11000M ciydae, OCHOBAaHbI Ha
MUKporpaBuTanuu. M, BO3IEUCTBYS TOW WM WHOW SHEPrue Ha BOJY, B TOM WJIM WHOM
arperaTHOM  COCTOSIHUM, MOXHO  TOJIy4aTb  JHEPrUI0  OATUX  TPABUTOHOB, T.€.
MUKpPOTPABUTAINIO, KOTOPAasi MOXKET MEPEXOJUTh B HOBBIM BUJ SHEPTUU, KOTOPHIA HYKEH
HaM. DTO BCE BO3MOXHO. HO KpoMe BOJIbI €CTh Y MHBIE JIIEMEHTHI, KOTOPHIE TAK)KE COJEPIKAT
pa3IMyHbIe YHEPTHH, U3 KOTOPBIX MOJYUUTh €€ elle Mmpolie, 4eM u3 BoAbl. [loToMy uTo mpu

BO3JICHCTBUU Ha BOLY BBICOKOH 3Heereﬁ (TO, YTO BBI HA3bIBACTC TCHJ'IOM), OHa Ha4YuHacCT


https://www.youtube.com/watch?v=5Tr--EFl264&t=1135s

NEPEeXOJIUTh B arperatHoe cocrosiHue. ['azooOpasnoe, Hampumep. M 4tobbl ee cobpaTh B
OJIHOM TOYKE, B OJIHOM €MKOCTH M CXKaTh, Ha 3TO TpeOyeTcs Ta ke camasi JOMOJHUTEIbHas

SHEprusl.

22:15 OnbIT NMOJy4YeHUS] METAJIMYECKOr0 NMOPOIIKA NMPH MOMONIIHM IUIa3Mbl U
BO/IbI. YCTAHOBKA JDHEProHNBA.

I'ocrb: Ecim co3mare ma3mMy B BOAE, TO IIOJNYYaercs, YTO BOJA MOMKET
TPAaHCMYTHPOBATh B JPYyTHU€ AJIEMEHTHI, HANMpUMEp, B MeTaUIbl. ECTh Takas yCTaHOBKa,
KOTOpasi Ha3bIBaeTCs «DHEPTOHHMBAY (noKazvieaem Gomo). DTy paboTy caeman mpodeccop
BouaeB n3 Marnutoropcka. OH co3/1ai YCTaHOBKY W IPH MOMOIIHU IJIa3Mbl B BOJIE MOJIydall
METaJUIMYECKHM TOPOIIOK U Pa3HbIE METAJLIbI.

Hpuna: Kakue, Hannpumep?

I'octh: B 0CHOBHOM 3k€7€30, Me/lb, HUKENb U JAPYTUe. ITO 3aBHCEN0 OT HAYaJIbHOTO
COCTaBa M OT TOKA, KOTOPHIH MPOXOIWI B TUIa3Me. MBI MOKEM TMOJTy4aTh IJIa3My TOJIBKO TpU
MTOMOIIM JYTOBOTO HMJIM HCKPOBOTO 3JICKTPHUYECKOTO pa3psja. B OCHOBHOM y HAac TOJIBKO
TaKoH cIocoo.

Hpuna: B kakoMm arperaTHOM COCTOSHUM HAaXOJWUJIach BOJIa B MOMEHT HaIpaBIICHUS

Ha Heé I1a3Mbl WA CO3JaHUA B HEU TUIA3MBI?

TocTh: B xxunkowm.

I/IpuHa: B xakom arp€raTHoOM COCTOSSHUH OHA ObLIa mmocie BKCHCpI/IMCHTa?

Ioctb: B %uAKoM, HO KOJIMYECTBO €€ YMEHBUIWIOCh, TO €CTh YacTh BOJbI pEalbHO
TPAaHCMYTHPOBAJIACh B IPYrUe BELIECTBA.

Hpuna: Kaxoit 6601 ncTouyHMK BoJbI? OTKyIa €€ B3sUIM: U3 HCTOYHHMKA WM U3 Ballen
BOJIONIPOBOHOM cucTeMbl? Eciu Bbl €€ B3sUIM U3 BOAOIPOBOAHON CHUCTEMBI, TO MHTEPECYET

Matepuain Tpy0. M Obuia 11 Boga TUCTHIIITMPOBAHHON UITH HET?

I'ocTb: MBI HE MOKEM TOYHO BOCIIPOM3BECTH ITOT HKCIIEPUMEHT, T.K. TIOKA 3TO BCE HE
cTtabmwibHO paboraer. Ho B pabore BouaeBa ykasbiBaeTcsi, 4TO BOJAa MOXKET OBITh Kak
JAUCTUJUIMPOBaHHAA, TaK U C Ha4YaJIbHBIMU IPUMECAMU METAINIMYECKOI'O ITOPOIIKaA. Ho na
BBIXOJIE TOPOIIKA IMOJIy4aIoCh HaMHOro Oosbmie. BoT 3mech [nokaszwieaem xapmunky

ycmpoticmaa] Ha BXOJie HaXOJAUTCS IJ1a3Ma U [0 OJJHOMY ITyCKOBOMY TpyO4aToMy 3JIEKTPOY


https://www.youtube.com/watch?v=5Tr--EFl264&t=1335s

CBEpXY M CHHU3Y. 37ech MCIOJIb30BalCs TpexdasHblii TpaHchopmarop. BoT Takas miazma
3nech oOpasyerca. Kopmyc cucrembl monynpo3pausblif, u3 mnonuamuaa. Ilomywancs
HACTOJIBKO SIPKUH CBET, YTO JIaXKe CBET MpoOMBaJCS CKBO3b Kopmyc. Ecnu Bce mpaBHIBHO
BBICTPOUTH B ATOW CUCTEME, TO, KpPOME METAJNIMYECKOro MOPOIlKa, elle JoJKHAa ObITh Ha
JIEKTPOAAX JIOTIOJIHUTENbHAST JIEKTpUUYECKass SHEprus 3a CyYeT TPAaHCMYTallud BOJBL.
DNEKTPOABI COCTOAT U3 MENIH.

Hpuna: A menp BeIIesIaCh B TOPOIIKE B PE3YJIHTATE IIA3MbI?

I'ocTh: [a, yacTUYHO BBIJICIISIACK.

Hpuna: Yo em€ TaM BbIAETAIOCH?

I'octh: Emé Boigensuiock xkene30. Y Hac ObBLIIO HEMHOTO IMOPOIIKA, ITOTOMY YTO MBI HE
CMOTJIM TIOBBICHTH TMPOBOAMMOCTh BOJBI. Kak MoxHO ymy4dmmTh 3TOT mporecc? Her
3¢ (HEeKTUBHOCTH, TaK KaK MaJl0 TMOPOIIKA BBIXOJUT M HET DJICKTPUYECKOW HSHEpPruu Ha
3JIEKTPOJIax.

Hpuna: IlpoGoBamum nu BB, yOpaB JTOT TMOPOIIOK M TPOIEAUB ATy BOIY,

HCIIOJIb30BaTh €€ BTOPOM pa3?

I'octb: BHU3Y CUCTEMBI CTOUT HACOC, U OH TOHSIET BOJY MO KPYTY.
Hpuna: A umero B BuIy, Hocjae IUKIa UCIOJIB30BaHUS, T.€. IOJHOCThIO yOpaB Bce

YaCTHUIIbI METaJlJId, IIPOITYCTUTDb eme pa3, HIOBBICUB TEMIICPATYPY IJIa3MBbI.

Iocth: Takoe He mpoboBay.
HWpuna: Ecnu Bel TUYHO Jenany 3TOT SKCIEPUMEHT, OTKYJa Bbl Opajy MCTOYHHK

BOJIBI?

Tocth: M3-mios1 kpaHa, 0OBIYHYIO BOJAOIIPOBOAHYIO BOAY.

Hpuna: U3 gero caenansl Tpyos1?
I'octsb: He 3Haro.
Hpuna: A HCTOYHUK BOJIBI B BOJOMNPOBOJHBIX TPyOax y Bac M3 BOJOEMa WIH U3

MOJ3EMHEIX BOJ?

TI'octh: Ilociie OYUCTHBIX COOPYKEHUMN, & TOYHBIM UCTOYHUK HE 3HAIO.



Hpuna: [TpoGosanu i1 Bl MPOITyCKaTh €€ CKBO3b (PUIBTPHI C MEJIKUMH IIOPaMH THIIA

dapdopoBoro?

I'ocTh: Het, He mpoGoBanmy.
Hpwuna: [IpoGoBanu ju BI 10 BCErO 3TOTO HArPETh BOAY J0 TEMIIEPaTyphl KATICHHUS U

KUIISATUTH B TCUCHUE XOTS ObI OJHOT'0 4Yaca, YTOOBI BBIACIINTD Kap60HaTLI?

I'ocTs: Bo Bpems 3Toro npormecca, €ciau HEPEPBIBHO MYCKaTh BOLY BOT TaKUM Kak Y
Hac crocoOoM, TO OHA HarpeBaeTcs re-To rpaxycos 10 90.

Hpuna: [la, 1 noHMMaro, 4TO HE IPOUCXOAUT TeMIlepaTypbl KumeHud. Ho mmsa tex
YacTHIl METajlsla, KOTOPbIE MOTYT OBITh y TPEXBAJEHTHOI'O Xejle3a U KOTOpblE MOTYT TaM
COJIEpKATBhCS, MOKET OKa3aTbCsl JOCTATOYHBIM JUISl CIUSHUSA IPYr C JIPYrOM W BBIICICHUS

nopoika. [Toaromy s u cipocust mpo GUIBTpaIHIO.

I'octs: Her, punprpanuio He aenany.

I/Iana: JIGJ'IO B TOM, 4YTO OLIBAIOT PAa3IMYHBIC THUIIBI BBIJACIICHHA BCHICCTB U3
pacTBOpoB. Eciin BbI BUANTE KeNe30, KaK TBEPABIA METAILI, 3TO HE 3HAYUT, YTO €r0 YaCTHIIbI
HE MOTYT PacTBOPSTHCS B BoJe. Boga MokeTe pacTBOPSATh OYEHb MHOI'O 3JIEMEHTOB. TOJIBKO
y Hee CTeNeHb PACTBOPUMOCTH pa3Has. Ecu BBl BO3BMETE XJIOPHJ HATPUS, OOBIYHYIO
MOBapEeHHYIO COJIb, KOTOpas XOPOLIO pacTBOpsieTCs B BOJE, U MPOIYCTUTE Yepe3 Hee
SHEPTHIO, JJIEKTPUUECKUI TOK WM IUIa3My, - TO Bbl IIOJYUYUTE 3TU K€ BEIIECTBA, HO YK€ B
paznoxkeHHOM BHJe. He momydanoch nu y Bac TO k€ caMo€, HO YXKE C aTOMaMH JKeJe3a.
[TosToMy s Bac cipocuil 0 coctaBe nopoiika. [IpoOoBanu a1 BBl 3TO CAeNaTh HE C MEAHBIMU

3JIEKTPOJIAMH, & C IIUPKOHUEBBIMU?

Focth: 51 He mpoboBan, HO npyras rpymnmna mpoOoBaja [enaTh IUPKOHHUEBHIE
HAKOHEYHUKH.

Hpuna: A ¢ BoAOi, KOTOpas MOJBEprajgach TEMIIEpAaType KHUIEHHUS, - TO Jydlle
MPUMEHATh aBTokiaB mpu 120 rpamycax B TeueHue 1 daca. B3sThb cmiaB, KOTOpBIN
HATOJIOBUHY COCTOMUT W3 Maiiaaus v nupkonus. OH OyaeT s pexTuBHEe MPOMYCKaTh TO, YTO
BBl Ha3bIBaeTe IUTA3MOW, YTOOBI BBIIEIUTH XOTS OBl KapOoHathl. Eciu, Hampumep, y Bac
BBIJIETTMIIOCH OJIOBO, TO 51 OBl CIIPOCHJI O cocTaBe cruiaBa. [loaTomy s M cipocuil 0 cocTase
MOPOIIIKA, MEKTPOAaX U Martepuane TpyO. Eciau oHM COCTOST M3 IIIACTUKOBBIX MOJUMEPOB,

9TO HC 3HA4YUT, 4TO, €CJIU B JOMEC BbI 6epéTe JJIA YHOTpC6JICHI/I$I TPYHTOBLIC BOAbI, TO OHA HC



MOJKET IPOXOJUTH YEPE3 3aJIEKHU JKEIE3HOU pyabl. HyKHO CMOTpPETh COCTAaB re0J0rM4YEeCKUX
MUHEpAJIOB Balle MecTHOCTH. Hallla nuBuim3anys JaBHO yXKe CAelana 3TH SKCIIEPUMEHTEI C
ra3oM M BOJAOH. 37ieCb HE CTOJBKO Ba)XKEH Balll pe3yJIbTaT, CKOJBKO Balll Hay4HBIN Mouck. B
ar000M ciydae, J1000i pe3ynbTar OyeT SABIATHCS Pe3yIbTaTOM JUIsl TOW HayKH, KOTOPOW BbI
CILy’)KMT€ U TOMY IIO3HaHHIO MUPY, KOTOpo€e €CcTb. M mo3ToMy s He Jjaro BaM TOTOBBIN OTBET, a
s JJal0 BaM COBET - KaK CJIeNaTh 3TOT SKCIEPUMEHT TaK, YTOOBI HE BBIACIUTH TE 3JIEMEHTHI,
KOTOpBIE YK€ €cTh B Bozie. UTOOBI MPOBECTH €ro B 00JIee YHCTHIX YCIOBUAX. A JANbIIE - 3TO
y)K€ Ball Hay4dHbId MOuCK. Sl Obl Mor ceiyac cka3aTb, BO3MOXKHO WJIM HEBO3MOXKHO 3TO
c/lenaTh MpH TeX YCIOBUAX, UTO S CKa3ajl, M MOM OTBET COKOHOMMJI Obl Ballld MaTepHaIbHbIE
pecypchl win Baie Bpemsi. Ho Moii oTBeT He OyJeT BaluM COOCTBEHHBIM OIBITOM, a OyaeT
mMouM. [Toaromy Mo€ xenaHue, Kak y4€HOIro, 4TOObI Bbl CaMH MPOLUIM 3TUM MYTEM, TOJIBKO
coOuIro1ast Te yCiIoBHUs, KOTOphIE 51 pacckasai. Ml 4roObl BBl caMu MOJTYYHIIM HA SKCIIEPUMEHTE
T€ Ppe3yNbTaTbl, KOTOpbIE Bbl Moiydyute. M s yBepeH, 4TO BBl IOJYYUTE T€, KOTOPBIE
HOJYYMIIM MBI, €CJIM BaM YAACTCsl COOJIOCTH BCE YCIOBHUS. A Kakue OHH, s He Oyay Bam

TOBOPUTD, yTOOBI CBOMMH 3HAHUSIMH HE OrpaHn4uvBaTh Ball HayT-IHBIf/'I IIOUCK U IIOTCHIIHUAJI.

TIocTh: DTO BCE HYXKHO IUIi TOro, 4ToOBl Ha 3eMje, HaKOHEI, W30aBHTHCS OT
YIJIEBOJIOPOJHOTO TOILIUBA, YOpaTh 3arpsi3HEHUs, DKOJIOTUYECKUE MPOOIEeMBbl U AEHUITUT

pecypcoB. M uTOoOBI MHOTOE /I€71aTh C TMOMOIIBIO BOJBI: U METAJUIbl, U YHEPTUI0, © MHOTOE

TpyToe.

35:05 IlpeoOpa3oBanue paauanuM B 3JIeKTPUYECTBO.
Hpuna: la, g1 yxe HOHsUI, 0 4€M BBl TOBOPUTE: O YACTUYHOM BBIJCIICHUH DHEPIUil,
CBA35X aTOMOB B MOJIEKYJIAX BOJbI MEXIY BOJOPOJIOM M KHCIOPOAOM, O PA3ACIICHUH ITHX

dTOMOB U IOJIYYCHHH HCKOTOPLIX APYI'HX BCUICCTB C IIOMOIILIO...

I'octs: IlnazmenHoro nous.

Hpuna: Het, HE mpocTO ¢ MOMOIIBIO TUIA3MEHHOTO MO, Ecnu BBl co3gaauTte ero ¢
00b1yHOM Temmepatypoii B 7000 KeITbBHHOB, TO BBl HE CMOXKETE ATO CJEJaTh B OOBIYHBIX
YCIIOBHSIX, MOTOMY 4YTO BOJa Ui 3TOr0 HE NpenHa3HaueHa. Kak s yxke ckaszal, Tam
CyLIECTBYIOT MpoOsjemMbl. Ho BBl XOTHTE TpH MEHbIIEH Temmeparype, T.e. HE HarpeBas

CUJIBHO BOAY, JAaTh paspdaa S9HCPTHUU U HAIIPABHUTHL €0 BHYTPb CaMUX aTOMOB.

T'octn: [a.


https://www.youtube.com/watch?v=5Tr--EFl264&t=2105s

I/Ipm{a: bl YK€ CKasall, YTO TaKOC€ MOXKCT OBITE JOCTUTHYTO, HO IIpH MaKCHMaJIbHOM
OYHUCTKE BOAbI OT HpHMCCCﬁ. A YK€ pacCkaiall, Kak 3TO CHCJIaTb, U U3 KAKOI0 MCTaJUIa U

Marepuana 3 peKTUBHEE BCEro OyIeT IMycKaTh MIEKTPUIECKYIO SHEPTHIO.

I'octh: 3HauuT, METAIIT AIEKTPOJOB UTPAET POJIH?
Hpuna: Jla. Ilotomy 4YTO KaXabli MeETaI M KaXIblii CIUIAaB HMEET CBOM

XapaKTePUCTUKU MPOIYCKAHUS IEKTPUUECKON SHEPTUU Yepe3 APyrue BElleCTBa.

Iocts: IlonstHo. Hcexonms w3 BammMxX TNPEACTaBICHUM, YTOOBI — paguaIldio
npeoOpa3oBaTh B AJIEKTPUYECTBO WIIM MAarHETH3M, ITyCKOBOT'O AJIEKTPUYECTBA WM ITyCKOBOTO
MarHeTu3mMa He Tpedyercs?

Hpuna: ¥V nac npubopsl npeoOpa3oBBIBAIOT caMy paJualiio B 3jekTpuyecTBo. U
JIEJIal0T OHM 9TO HE 3a CUET UMITYJIbCa, KOTOPBIH 1aeTCsl TEM K€ CaMbIM AJIEKTPUUECTBOM, a 3a
CYET TOrO, YTO JETalld W IUIACTHHBI, U3 KOTOPHIX COCTOMT IpeoOpa3oBaTeib, COCTOST M3
0coboro crmiaBa, U3 TE€X METAUIOB M B TeX HNPOMOPLHUAX, KOTOpbIE MOTYT 3(QeKTHBHO
yJIaBJIMBATh KBAHTHI YHEPTUH BTOPOTO YPOBHS M NEPEBOJUTH WX B KBAHTHI YHEPTUH MEPBOTO

YpPOBHSI.

TI'octs: Xopomio.

Maxcum: Tebe Jar0T MMOACKA3KYy, YTO HYKHBI CIUIaBbl U3 CIICHUAJIBHBIX MCTAJIJIOB.

Hpuna: Ilpuyem He mpocTo CIUIaBbl U3 CIEUUATbHBIX METAIJIOB, a B KOTOPBIX
NOJKeH OBbITh NalIaiuid W MarHui A yCTOMYMBOCTH ATHX CaMbIX JJIEKTPUYECKUX

UMITYJIbCOB. VI HY)KHO cenaTh Tak, 4TOOBl OHU BpAIaIMCh, YTOOBI OHU OBLTM HM30THYTOM

(GOpMBI: ¢ OTHON CTOPOHBI B OJTHY CTOPOHY, a C IPYroi# - B IPYTYIO.

36:40 B3anmocBs3b paauany U BpaleHusl.

I'octb: MoxeTe nMosSCHUTH, KaKkasi B3aMMOCBSA3b MEXAY pajuanue U BpameHuem? Y
Hac BOOOIE Takoe HE BCTpeYaeTcs, YTOOBl paaualus U BpaLIeHHE KakK-TO MOTJIH
B3aMMOJCHICTBOBATb.

Hpuna: Paguanus - 370 notok sHEpruv. OH pacXoguTCs B CTOPOHBI C ONPEAEIEHHON
CKOpocThi0. KOor/ia 3TH ITaCTUHKY BPaIIArOTCs, YJIaBJIMBask SHEPTHIO, TO 3TOT IIOTOK SHEPIUU
MONaJaeT Ha pa3jdu4Hble CTOPOHBI ATOW BpalalOLIEHCs IUIACTHHBI, M OT 3TOr0 OH

s dexTrBHEE BBIICTIACTCS.


https://www.youtube.com/watch?v=5Tr--EFl264&t=2200s

Maxkcum: Ot Pa3HbIX IMOTCHIOUAJIIOB IIOTOKOB SHCPIruMU, KOTOPBIC UAYT OT paavallvu,
YJIaBJIMBACTCA ITOTOK 39TUMH INNIACTUHAMHU HA PA3HBIX PACCTOAHUAX.

Tocth: S moHsAN.

Maxkcum: 5 Hajeroch, Mbl TeO€ XOTh YEM-TO ITOMOIJIH, IOTOMY YTO CXEMBbI B JIFOOOM
Cllydyae HUKTO HE JlacT, TEXHOJOTMI0 HHUKTO He JacT. JlagyT BO3MOMXKHOCTb
3BOJIIOLIMOHUPOBATH B TOH (hopMe, B KOTOPOH Thl TOTOB OCO3HABATh 3TY 3BOJIIOLUIO.

I'octs: [TonsitHo. 310poBo! Ouenb cuitbHO ToMoro. Criacu6o.



