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#654 TexHu4eckue COBeThI OT HHOILIAHETsIH. KBapK-I1I00HHAsSI CBA3b. JJIEKTPOJIN3
Boabl. U.2

20 mapta 2024 rona

VYyacTHUKM KOH(DEpeHITHH:

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

BukTop — nH>XXEHEp-paauoaIEKTPOHILNK;

Paom Twuitan — mpenacraBuTens IUIaHETHl bypxana, CHeNMANMCT IO JHEPrETHYECKUM
B3aMMOJCHCTBUSIM B OKpYXarolled cpelae MaTepuanbHOro M J[yXoBHOro MHpOB U IO
MpeoOpakKeHUIO PA3TUIHBIX YHEPTHUH;

JIulllnonn — npencrasutens miuaHeTs! [lnMop, crienuanuct no acTpaJlbHOMY MHUPY M €T0
B3aMMOJIEHCTBUSIM C MaTE€pUATIbHBIM MUPOM;

MunracKayc — mnpencraBurens miiaHeTsl Jciiep, OHOJIOr, MCHUXOJOT, MHKpPOOUOJIOT,
CHEIHAUCT MO0 UHOIIJIAHETHBIM (hopMaM >KU3HH.

00:00 HauyaJjo Bujaeo.

00:20 ®parMeHTHI KOHepeHIHH.

Bukrop: «IloctaBpTe MHE B roJIOBY YMII, OKaIylcTal»

Hpuna: «BoH, nau eMy paccka3blBaid, Yer0 Thl MHE ITOKA3bIBACIb !>

Buxkrop: «Bot y Hac tenedoH, 3To npubop, nepeaaronuii no paauoBoiaHe HHPOPMAIIHIO.
Kak BcTpouts Tyaa, k mpuMepy, Ty k€ MOJHOIEHOBO-XJIOPOBYIO Karcyily, 4TOObl MOKHO OBLIO
YK€ 4epe3 INIFOOHHYIO CBS3b CBSI3BIBATHCA 7

Hpuna: /la, HaMm Hy»HbI IPOBOJHUKHA UMEHHO TAKOTO CBOMCTBA, KaK IPyIIIa MauIans 1
UPUIUN.

Bukrop: «IlanmnaaueBo-upuaueBast rpymia, s MOHsID).

Hpuna: «OHepreTnyeckas yCTaHOBKA BCTPOCHA B KOPITYC TaKUM 00pa3oM, YTO KOPITYC —
TO MECTO, IJIe OH BCTPOEH, UMEET KOHTAKT ¢ OOIIMBKOI KIMEHHO CBOUM MaTEpHUaIOM.

Bukrop: «BoT 3T0 MecTO MEHS Kak pa3 U UHTEPECYET: I/I€ OHA UMEET KOHTAKT?»

Hpuna: «On rosoputr: «f roroB uepe3 Broicmee . Tsl xouemsb ¢uzndeckoro
KOHTaKTa?»

Bukrop: «1 ¢usnyeckoro, 1 MEHTaJIbHOIO, U aCTPAJBLHOTO — BCE BUIbl KOHTAKTOB,
4TOOBI OBITH HA TOCTOSIHHOW CBS3M.

Hpuna: «Xopomoy.

01:45 IIpeacraBiieHne y4aCTHUKOB.

Hpuna: 3npasctByiite, noporue apysbsa! Mens 30Byr Mpuna Ilonzoposa, g gBIsIOCH
KOHTAKTEPOM C BHE3EMHBIMHU IUBUIM3AUSAMU. CEeroiHd C HaMH MIPUCYTCTBYIOT HAIIIA KypaTOpPbI
— Paom Twitan ¢ mia”ersl bypxan, cneuuanuct MO JIHEPIETUYECKHM B3aUMOIECHCTBUSIM;
JIulllnonu ¢ mmanets! lllumop, cienuanuct mo acTpajibHbBIM B3aumoaeicTBusIM; MuaracKayc c
IUTAHETHl Jcliep, CIEHUANTUCT MO OWOJIOTUH, TICUXOJIOTMM W WHOIIAHETHBIM ITUBUIJIM3AIIHSIM.
IIpusercTByIO!

Buxrop: IlpuBerctByto Bac Bcex! 3apaBcTByWTe, MEHsA 30BYT BHKTOp, s SIBISIIOCH
WHXEHEPOM-PATNOIIEKTPOHIIIMKOM, 3TO HAIlla YK€ TPEThsI KOH(PEPESHITHS.

Hpuna: Jla, oH TOBOPUT, UTO T€OS IOMHUT.

02:37 IlosiBienne Ha Bypxajge KBapK-IJIIOOHHOM CBS3H.
BukTop: Y MeHs ceroJHs psJl BOIPOCOB MPO KBapK-INIIOOHHYIO CBs3b. Kakum oOpazom


https://www.youtube.com/watch?v=h36sqGlw5EY

Bbl CHUMAETE CUTHAJ C 9TOW KaIlcyJibl?

Hpuna: C kakoil UMEHHO KarCyJibl?

BukTtop: B ogHOM U3 BUIEO BBl paccKa3blBaJId PO KBAPK-TIOOHHYIO CBSI3b, MaTEpUaN y
Bac TaM NPHUMEHSUICS — TO-MoeMy, 0op u monuOaeH. bopo-monubnenoBas kamncyna. Kakum
0o0pa3oM Bbl BO30yKIaeTe €ro U CHUMaeTe CUTHal B ATy Karncyny? To ecTs, moiydaercs, JBe
KaricyJibl Ha pacCTOSIHUM, Ha OJHY CUTHAJ BbI OJAETE, a ¢ IpYroi Bbl CHUMaeTe curHai. Kakum
00pa3oM 3TO MPOUCXOIUT — M0/1aYa CUTHAJIA U CHATUE CUTHaja?

Hpuna (Paom Tuitan): To, 4To Bbl Ha3bIBaeTe «KBapKaMU» U «TJIFOOHAMU», — JUISL HAcC
3TO ONpeeNEHHas CTENeHb HANPSHKEHUS] YJHEPreTHUECKUX MOJIeH, TTaBHBIM 00pa30M MarHUTHBIX
U TPaBUTALlMOHHBIX, BOKPYr o0ObekTa. Bbl 3HaeTe, uro Bce Tena B ['amakTuke HaxondTcs Ha
TAKOM PAacCTOSHUU JPYr OT JIpyra, 4TO MX I'paBUTALMOHHBIE MO nepecekaroTcs. Hampumep,
rpaBUTAllMOHHOE TOJe 3eMild Tepecekaercs ¢ rpaBUTalMOHHBIM mojeM ComHioa. A
rpaBuTanmoHHoe nosje CoJlHIa nepeceKkaeTcss Kak ¢ rpaBUTALIMOHHBIMU MOJIIMUA COCETHUX 3BE3,
TaKk M C TPAaBUTAI[MOHHBIM IIOJIEM TOTO JHEPreTUYEecKOoro IeHTpa [amakTHKH, KOTOpPBINA BbI
Ha3bIBAETE KBA3apPOM.

U BoT U3 3TOrO KBa3apa UCXOAAT OIpeNeIEHHbIE BU/Ibl IPAaBUTAIIMOHHBIX BOJIH, KOTOpHIE
Ha3bIBAIOTCS «KBapKaMM» M «IJIIOOHaMU». OJTO OINpEeAENEHHBbIE BOJHBI BO3MYIIEHHUS B
IPaBUTALMOHHOM I10JI€, KOTOpPbIE Mbl MCIIOJIb3yeM JUIsl CBSA3H. Eciau oueHb MpocTo cKaszaTh, TO
MBI Ha 3TH BOJHBI HaKJIa/IbIBA€M CBOIO MH(OPMAIIHIO, KOTOPast MTHOBEHHO PacpOCTPAHSAETCS 110
Bceil ['anmaktuke. Mbl UX naxke HE CO3JaéM, a YK€ HCHOJIb3yeEM TOTOBbIE. Y HAC HET TaKoOu
TEXHOJIOTHH, KOTOpas Morjia Obl CO3/aTh Jae COTYI0 4YacTb SHEPrHMM KBas3apa | anakTuku,
W3ITy4aeMOU B OJIHY CEKYHIy. DTO BOOOIIE B MUJUTHAPBI pa3 Oosbie sHeprun CoJHIIa.

Hamm yuénble OTKpbUIM KBapK-TIIOOHHYIO CBS3b, 3TO ObLIT MMEHHO yu€HbIl ¢ Bypxana —
Jlurapa XKops rae-to B paifone 10-12 munoHoB jer Hazaa. OH paboTan COBMECTHO C
YU€HBIMHU C IUTaHETHI [ MX0p, KOTOpBIE, KaK U3BECTHO, ¢ Apyroi ['anaktuku. OHU eMy IpHUHECIH
U7CI0 BO3ACHCTBUS KBazapa ['aJakTHUKU Ha CHUCTEMBI CBSI3M, KOTOpBIE Y HAac yXe ObUIM, HO OHHU
ObUIM OCHOBaHBI TOXKE€ Ha paJAMOBOIHAX. UTOOBI mpeooneTs Oapbep CKOPOCTH CBETa, Halla
UBUIM3AIMS T0JIb30BANACh CIIEUATIBHBIMU YCKOPUTEISIMHU, KOTOpPbIE MPeoOpa30BbhIBAIU CUTHAI
B PaJIMOBOJIHOBOM Iy4OK, IPEOJI0JIEBAIOIINI TOPOT CKOPOCTH CBETA 33 CUET NEPBOHAYAIBHOTO
UMITyJIbCa, KOTOPBIN ObUT B 3TOM yCTpoicTBe. DTO ObUIO MPEBBIIIEHNE OPOra CKOPOCTH CBETa
Bcero Jmib B 33—-35 pa3, uTo ObUIO OYEHb HEYJO0OHO I OOIIEHUsS Ha OOJBIINX PACCTOSIHUAX, U
TpeOOBaIOCh MHOTO SHEPTUU MOTPATUTH HA Tepeayy.

Kpome Ttoro, mpeonmoneBas B (pu3nyecKOoM KOCMHUYECKOM BaKyyMe€ 3TH PAaCCTOSHHS,
MH(GOPMAIIMOHHBIN SHEPreTHYEeCKU My4OK MOT BCTPETUTh Ha CBOEM IIyTH pa3IMyHble KaMHHU,
KOTOpBIE Bbl Ha3bIBAETE METEOPUTAMM, KOMETHI, IBUIEBBIE Ty4YH, HU3Iy4yE€HHUE 3BE3[, KOTOpHIE
MOrJM MoBpeauTh HH(popmanuioo. COOTBETCTBEHHO, OHAa MOIJa MCKa3uThCs, JMOO BooOIIe
IIPUNTU B KOHEYHBIH MMyHKT Takas Kallla U3 CUTHAJIOB HEMOHSITHOTO 3HAYECHMS.

[ToaTomMy 3TO OTKpBITHE Cpa3y BbI3BaIO axuoTax. OH CUMTAaeTCs OAHMM M3 TE€pOEB
Hamero Mex3BézgHoro Coro3a. OH yXke, eCTECTBEHHO, BbIlIeN U3 BomulomeHusa. Ho Bmecrte ¢
rUXOpliaMyd OH pa3palboTall cucTeMy, KOTOpasi IPOCTO HCIOJNb3yeT YK€ JaHHbIE MPHUPOIOI
BOJIHBI, HEPTUH, YHEPTETUUECKUE BOJHBI JUIS ITepejaul HAllMX COOOIIeHUH (Tak TOBOPHT).

08:13 KBapk-riarooHHasi CBSI3b.

HNpuna (Paom Tuitan): Msl nepenaém B 3TO KBapK-TJIIOOHHOE ToJe Ty MH(OpMaluio,
KOTOPYIO HaM HY)KHO TepenaTh. M, ecTecTBeHHO, B 3TOM MH(OpMAIK 3alIu(ppoBaH U UCTOYHUK
uHbopMaluu, U aapec MHGOpMaMM — KyAa OHA JOJDKHA moiith. M KBapk-TiatoOHHOE mose
JIOHOCUT 3Ty MH(OPMALMIO B 3Ty TOYKY B Ipenenax ['adakTHKM MpakTU4eCKH MTrHoBeHHO. U
«TPUEMHUK», KOTOPbI MPUHUMAET, OH «BIIUTHIBAET» B C€0sl ATOT CUTHAJ M COXPAHSET €ro 0
T€X IOp, MOKa I0JIb30BATEIb 3TOTO YCTPONCTBA HE BO3BMET €r0 B PYKH, HE aKTUBUPYET U HE
YBUAMT, YTO €MY IIPUIIUIO COOOIIEHHE.

Takoit ectb crnoco6, aapecHblil. Hampumep, Thl Hamucainl MPUBETCTBHE CBOEMY JAPYTY,
*uByiemy Ha [lucapy. TBoil TekcT npeoOpa3oBaiicsi B MHGOPMALMOHHBIN CUTHA, KOTOPBIH ObLI



NIEPEHECEH KBapK-TJIOOHHBIM IIOJIEM B €r0 YCTPOMCTBO. Y HEr0 MIHOBEHHO MOSIBUWIOCH 3TO
coo0lIlleHHE, BBIBEJIEHHOE HAa D3KpaH €ro JOMAaIllHEro KOMIIBIOTEpa, CPEJCTBA CBS3U. ITO
HAIlOMHHAET BaIIM TeJle(OHBI, HO TOJBKO 3TO MOKET OBITh y HEro, HarpuMep, Ipocto B Gpopme
Opacrera.

Buxrop: IlonsatHo.

Hpuna (Paom Tuiian): JIn6o 310 MokeT ObITH BOOOIIE B (hOpME UHMIia, KOTOPBIA BCTPOSH
B €r0 MO3T, U Y HETO MOSBUTCS Balll 00pa3 U MbICIIb.

Oto y Hac mo-pazHoMy MoxkeT ObITb. Hampumep, B ¢dopme oukoB. Y Hac ecThb
UH(POPMALMOHHBIE TPUOOPHI CBSI3U, KOTJa BBl HaJleBaeTe OYKU U OecedyeTe JApYyr C Jpyrom, He
BUJISl OKPY’KAIOIIETO MHpa, a BUAs B ouKax nzobpaxenue. M romnoc taxxke 3anucoiBaercs. TouHO
nepeaaéTcsl U MHTOHAIMA, 9TO He KaK pOoOOT MEepeBOAUT. 3aUChIBACTCS MHTOHAIMS, TOH rojoca
U BCE CJIOBA, KOTOPbIE BBl CKa3aiu. TOH U Ballla MaHEpa FOBOPUTH — 3TO K€ TOKe HHPopManus, a
KBapK-IJIFOOHHOMY IIOJIFO HET Pa3HULIBI, YTO €EMY NIEPEHOCUTD.

10:30 KBapk-r/1100HHas1 CBSI3b M 3¢eMHbIE TeJ1e(OHBI.

Bukrop: Tak BOT, MEHs HMHTEpECyeT BOIIPOC, Kak, K NpPHUMEPY, NPUMEHUTH OTY
TEXHOJIOTHIO B Hamumx Tenedonax? Bor y Hac Ttenedon, sto mnpubop, mnepemarouuii mo
panuoBosiHe uH@oOpMaruio. Kak BcTpouth Tyna, K MNpUMepy, Ty e MOJINOJAEHOBO-O00pPOBYIO
Karcyiy, 4ToObl MOXHO OBLIO YK€ Yepe3 IIIIOOHHYIO CBSI3b CBSA3BIBATHCSA?

Hpuna (Paom Tuitan): [la, Bamm TenedoHsl paboTalOT Ha paJMOBOJIHAX, Y Bac €CThb
ompeNeNI€HHBI TepeaTuuK, KOTOPBIA MepenaéT uepe3 pajuOBOJHBI M300pa)KeHUs, TEKCT U
BHJIe0. HyHO mOCMOTpeTh MpPOCTO, KaK OHM YCTPOEHBI, M YEM OTJIMYAIOTCA OT HammMx. Bor,
HanpuMep, Ha KaKuX MPHUHIUIAX Y BaC YCTPOEH MpeoOpazoBaTesb 3ByKa paJiMOBOJIH B 3BYK Ha
tenedone?

BukrTop: Mpbl npeoOpasyeM 3TO B 3JIEKTPOMAarHUTHYIO BOJIHY, KOTOpas H3Iy4aer
ONpeEeNEHHBIMHU ITyYKAMH UMITYJIbCOB PaJHUOBOJIHEI.

Hpuna (Paom Twuitan): YV Bac ke Tam, 3HAYuT, B Tele(OHE €CTh aHTEHHA, KOTOpPas
yJIaBIUBAET PaJMOBOJIHBI? A HAaCKOJIBKO 5 CIBIIIAJN, ceifyac y Bac pa3pabarbIBatoTcs TeneOoHbl,
KOTOpbIE MOTYT YJIaBIUBAaTh YHEPIUI0 UHPPAKPACHOTO M3IYUYEHHUsS M MPeoOpa3oBhIBATh €€ TOXKe
B MH(GOpMAIHIO.

Bukrop: /la, u Takoe ecTb, HO, ONATH-TAKH, WHPPAKPACHOE M3Iy4YeHHE HAa KOPOTKOM
PAcCCTOSIHUM JCWCTBYET, HE HA JUIMHHBIX PACCTOSHUSAX.

Hpuna (Paom Tuitan): UHppakpacHoe U3ITydyeHHE — 3TO TO, YTO Mbl Ha3bIBAEM TEILIIOM.

Buxrop: /la.

Hpuna (Paom Tuitan): CooTBETCTBYIOIUM 00pa3oM, 3TO YK€ MPUOIHKEHO K TOMY, YTO
MBI Ha3bIBaEM «HCIIOJIb30BAHUEM SHEPIHH CBETA», TO €CTh dHEpruM tera. Ho, omars ke, aTum
MOXHO II0JIb30BAaThCS B IPEAENIax OJHOW IUIAHETHI, MOXKHO IE€pEAaBaTh U Ha CBETOBBIC ITyYKH
3Ty nH(pOpMalLIKIO, U OHA OYJeT MTHOBEHHO TepejaBaThCsl B Mpeesiax OJHON IUIaHEeThI.

Jns Hac, 4TO 3amuchiBaTh HMH(OpMAIMIO Ha 3JIEKTPOMAarHUTHBIE BOJIHBI, 4YTO Ha
(GbOoTOHHBIE BOJIHBI, Pa3HUIIBI HUKaKOi He Obuto. Eciu Thl yneTen 3a TpuauaTh CBETOBBIX JIET HA
cBOEM Kopalie, 1 Te0e HY>KHO KJ1aTh, HAIPUMEp, IPUKa3a OT CBOETr0 HayalbCTBA, TO, UTO TeOe
Jlanblie Aenatbk Tpuauate Jiet?! Eciau Tel ¢ TpUALATHKPATHBIM YCKOPEHHEM CKOPOCTH CBETa
HOJYYHIIb 3TO COOOIIEHUE, TO TeOe HY)KHO >KJIaTh 2 T0/1a — IMOKa Thl OTIIPABUIIb, OHO JOUAET 32
roJi, ¥ TIOKa Tebe OTBETAT, OHO NOUAET 3a Toj. Takoe Te0s Ob1 ycTpouso?

Bukrop: Her, xoHe4HO, MO3TOMY s M XOTeNl Obl MEpedTH Ha KBAPK-TIIOOHHYIO CBS3b.
Kak B030yxmaTh 3TO mose, s MOHsUI: 3TO Yy HAac JBa OJUHAKOBBIX MaTepuaia, KOTOpble
OJTHOBPEMEHHO ObUIN NMPOU3BEJCHBI, U U3 3TUX JBYX MaTepHajoB Mbl Ha OJMH BO3JCHCTBYEM, a
JIpyrou siBisieTcss npuEMHUKOM. [IpaBribHO s1 mIOHNMar0?

Hpuna (Paom Twuitan): Bam HyxxeH npubop, KOTOpHI Ha3bIBaeTCs «IIpeoOpa3oBaTelib
uHGOpMaIlMU B KBAPK-TJIFOOHHOE M3Iy4eHHEe». S He CHEeIHaUCT M0 ATUM Ipubopam, 3/1ech BaM
Jydllle TOTOBOPHUTH YyXe JeTajbHee ¢ HuUM. S u3yyan Oojblle KOCMHYECKHE TEXHOJIOTUH
JIBUTaTEJEeN U Tak Aajiee, a BaM HaJ0 CO CBSI3UCTaMU pa3roBapUBaTh.



14:20 KoHcTpyKIusi M XMMMYECKHH COCTaB O0IIMBKHU aTMOC(EPHOIro ABUIraTeIs.

Bukrop: Xopomo, Torma y MeHs emé Takoil Bompoc. B mpomwutoit Oecene Mbl
pasroBapuBaii 00 OJTHOM M3 BHUJOB aTMOC(HEPHOro IBUTATENs, KOTOPBIA HU3Jydaa ¢ HOMOIIbIO
MarHeTpOHOB MArHUTHOE II0JIe, KOTOPOE BPAILAJIO Yally C KUAKOCTbIO. MEHs MHTEpecoBaso
YCTPOMCTBO MarHeTpoHa, M3 KaKUX CIUIaBOB OH cOCTOMT. Torma BBl paccKasblBalu 00
YCTPOHCTBE aTMOC(EPHOro JABHMTraTesi — 4YTO €CTh HEKMi H3Iydareib, MarHeTPOH, KOTOPBIH
M3JIy4aeT MarHUTHYIO SHEPTHI0, KOTOpas HalpaBlIeHa Ha €MKOCTh C XKUAKOCThIO. M1 BOT 3Ta
KHUJIKOCTh, BpAIllasCh, HAUMHACT MEpen3Iydyarb OoJiee MOIIHOE MarHUTHOE IOJie, KOTOpOe,
PacKpy4HBasiCh, OTPAXKAETCSA OT 3€MJIM M HAUWHAET, COOTBETCTBEHHO, OTTAJIKUBATHCS.

Hpuna (Paom Tuitan): [la, ecTs 1 Takue pemieHus A1 BHyTpUaTMOC(HEPHOTO JBUTATeNs,
KaKk Mbl €ro Ha3blBaeM, HO 3TO TOXe€, B JIIOOOM cilydae, CO3JaéT aHTUTPaBUTAIMIO, TO €CTb
AQHTUTPABUTALIMOHHOE II0JIE.

Buxrop: /la, anTurpaBUTalinoOHHbIE TI0J1€. 11 MEHSI HHTEpECYET COCTaB 3TOI0 MarHETpoOHa
— U3 KaKUX CIUIABOB OH COCTOMT, M KAKUM 00pa3oM €ro MO>XKHO MOJIyYUTh?

Hpuna: 113 kakux CIuiaBoB COCTOUT BOT 3Ta yamia?

Buxrop: MsI TOrna BeIACHUIIN, YTO Yallla COCTOUT U3 KEPAMUKH.

Hpuna: A B uém Bonpoc?

Buxrop: Borpoc — usiydaresns, KOTOPBIM U31y4aeT 9Ty MATHUTHYIO SHEPTHIO.

HNpuna (Paom Tuitan): Bbel nmonumaere, u3mydaeT camMa OOIIMBKa, Tyda Mepenuia
sHeprus. C )XUIKOCTH OHA Mepeluia Wik ¢ ITUX MUPaMUI0K, O KOTOPBIX s BaM paccKasblBal,
1100 ¢ TOM KHUJIKOCTH, O KOTOPOM BaM CEeroJiHs pacckasaj, — MHOro pemieHuidl. Ho nepexoaur na
caMy OOLIMBKY, M OHa BOCIPHHMMAEeT HSHEPIUI0, W BHEUIHMNA CJIOW OOLIMBKM MPUXOJUT B
BO30YX/EHHOE COCTOSIHUE U NepenaéT e€ BHU3, Oy1eM TaK TOBOPHUTH.

OOmMBKa MOXKET COCTOSITh U3 COBEPIICHHO Pa3HBIX BELIECTB, HO, B JIIOOOM Cllyyae, TaM
JIOJKHBI OBITH MeTasuIbl. Yalle BCero MCHob3yITCSl METaJUIbl TPYIIIbI NaJJIaaus, NaaiaglieBble
pas3JIn4HbIe CIUIaBbI — MAJUIAANN, UPUANN, MArHUNA MOTYT MCIIOJIb30BaThCs, TaHUIA.

Bukrop: BucMyT MOXKET HCIIOIB30BATHCS?

Hpuna (Paom Twuitan): Bucmyr, na.

OH moka3bpIBaeT OJIECTAIIMNA METall, MOXOXKMM Ha cepeOpo, Takou Oenwrii. Ho on
TOBOPHT, YTO CEpPeOPO U 30JI0TO HE COBCEM 3/1€Ch MOIXOISAT.

(Paom Tuiian) OHU 1OCTaTOYHO OBICTPO TEPSIOT, TOUHEE, HE TO, YTOOBI TEPSIIOT: Y HUX —
y cepebpa U 30710Ta — TaKOEe CTPOCHUE MOJIEKYJIBI U Takas KpUCTaJUIMYecKasl peméTka MeTasuia,
YTO OHHU JOCTaTOYHO TOHKHM IMOTOKOM IPOITyCKAalOT yepe3 ceOsl TPaBUTALMOHHYIO SHEPTUI0 U
YaCTUYHO Jaxe NpeoOpa3yroT e€ B IJIEKTPHUECKYI0, KOTOpYyI0 HakarmuBairoT. Ho Ham 3To
HUCKOJIBKO HE TIOMOTAaeT OTTaJKMWBATBCS, HAM HYXHBI IIPOBOJHMKMA MMEHHO TAKOTO CBOMCTBA,
KaK rpynna nauiaans u Upuaus.

Bukrop: [TamtagueBo-upuanesas rpymmna, s HOHsUI, XOPOLLIO.

Tak BOT, 4TOOBI BO3/EHCTBOBAaTH Ha 3Ty OOOJOYKY, MBI K€ BO3ICHCTBYEM KaKHUM-TO
u3Iy4yaTesneM M3 LIEHTpa, U3 npeoOpasoBarens sHepruil? Bor y Hac ecTb Hekas KopoOouka,
KOTOpasi M3Jy4aeT SHEPrui0 Ha BHEIIHIOI OOIMUBKY. M B 3TOH KOpOOOUKEe Kak OHO YCTPOEHO,
BCE OTO A€JI0, KOTOPOE MEPEU3ITYdacT?

Hpuna (Paom Tuilan): Tam ecTh omnpenenéHHbIE BEIIECTBA, KOTOPHIE HAKAIUIMBAIOT
SHEPTHI0 PAJMOAKTUBHOIO U3JIYYEeHHUS 3BE3]] U TEPMOSIEPHON SHEPTUH, KOTOPYIO MOITYYUIIH yXKe
u3 KocMoca. UM nanplie akKyMyJIMpOBaHHAs SHEPrUsl Mpeodpaszyercss C IMOMOIIBI0 0co0oit
nporpaMMbel MUKpocxeM. To ecTb UM naércs 3ajaHue NnpeoOpa3oBaTh CTOJIBKO-TO MPOLIEHTOB
DHEPIUHU, U KOIJa UM IPUXOAUT TAaKOe 3aJaHHUE, TO MOKHO TaK CKa3aTb, YTO CAMHU MOJIEKYJIBI,
KOTOpbIE AaKKyMYJIMPOBAJINA 3Ty SHEPIHIO, MOJYYHWB TAKOW CHUTHAJ, BBITYCKAIOT KaKyl-TO €€
4acTh B TOM win uHo ¢opme. Ecnu mo-npoctoMy ckaszatk, 3T0 OyAeT BBIIISIETh TaK.

Buxkrop: [lonyyaeTcs, MUKpOCXEMBI CAMU BBIITYCTHIIM 3Ty (popmy sHEpruu?

Hpuna (Paom Tuitan): OHM BBITYCTHIN HPOTrpaMMy, MO KOTOPOW 3Ta SHEPrus MOJDKHA
nepeitu. OHU BBITYCTUIIM IPOrpaMMy, B KOTOPOI 3allucaH «IpUKas3», B Kakyro (GopMy SHEpTruu



el IEpPEUTH.

Buxkrop: Tak, BOT oHa nepenuia, 3ta ¢opma s3Hepruu. Bo uro oHa nepenuia? B kakoi-To
MaTepuan?

Hpuna (Paom Tuitan): Het, oHa nepemnuia B caMmy OOIIMBKY (€CIH MBI ceifdac TOBOPUM O
TOM THII€ BHYTpUAaTMOC(hEpHOro ABUraTesns). BoT B 3TH BOT «TpeyrojbHHUYKW», O KOTOPBIX s
TOBOPIO, MUPAMHUJIKH.

Bukrtop: Ona nepema B «TpeyroJIbHUYKN», @ Ha «TPEYrOJbHUYKWY) KaK 3Ta 3HEPIUsd
MIO/IABAJIACH — 10 BO3YXY, 10 MaTepualty KakoMmy-To?

HWpuna (Paom Tuiian): Jleqo B TOM, YTO cama JHEpreTHUYECKas YCTAaHOBKA BCTPOEHA B
KOPILyC TaKMM 00pa3oM, YTO KOPIYC — TO MECTO, TJie OH BCTPOEH, UMEET KOHTAKT C OOIINMBKON
MMEHHO CBOUM MaTepHAJIOM.

Bukrop: Bor 3T0 MecTO MEHs Kak pa3 U MHTEPECYET: I'/Ie OHa UMeeT KOHTakT? U BOT
3TOT MaTepuall, C KOTOPHIM OHa KOHTaKTHPYET, — YTO OH U3 ce0s ImpeAcTaBiIsieT?

HNpuna (Paom Tuiian): Totr MaTepua, KOTOPbII OKpY>KaeT SHEPreTUYECKYIO YCTaHOBKY?

Buxrop: Jla.

HNpuna (Paom Tuitan): OObIuHO 3TO MiacTHHA U3 keje3a. [Ipudyém 3To Takoe XUMHYECKU
YHUCTOE KeJIe30, B KOTOPOM aTOMBI PacloJIOKEHbl HE PaBHOCTOPOHHMM KyOOM, a BBICTPOCHBI
MOJIEKYJISIPHOM CHaikoil TakuM oOpa3oM, YTO OHHU COCTAaBJISIOT 3UI3arooOpasHble JUHUH. TO
€CTb JTO HE CILIAB XKeJe3a.

Iloka3piBaeT AOCTATOYHO CBETJIBIA METaJlJI, TAKOH BOT TOHKHM JMCT, U TaKUX JINCTOB
OOBIYHO OJMH, J1Ba, TYyT TpPU — Takas BOT KoOHCTpykuus. Kak ona HaspBaercsa? [la,
JeNCTBUTENBHO, TeOe Jerye o0pa3oM MmoKasaTh, 4eM ITO ceiiuac BCE paccKa3blBaTh.

Buxrop: IlocraBpTe MHE B TOJIOBY YHII, IOXKayiicra!

Hpuna: Vnu emy pacckaspiBaif, 4To Thl MHe NokKa3biBaewib! UTto 3T0 3a «H6aboukay
Takas?

OH MHe MOKa3bIBae€T SHEPreTHYECKYyI0 YCTAaHOBKY, OyJAeM TOBOpHUTbH, B (hOpMe TaKoro
00JIBIIOTO MPSAMOYroJbHUKA 00bEMHOr0. OHAa HAaXOAMTCS Ha IUIaThopMe, KOTOpask COCTOUT M3
CEMH XKEJE3HbIX JUCTOB. TONIMMHA KaXA0T0 JIMCTA — TPU MUJUIUMETPA.

Buxrop: Tax.

Hpuna (Paom Tuitan): Mexay nucTamMM NPOXOAWUT IUIACTUYHAs Macca, KOTopas IO
cBoel (popMe 1Moxoka Ha CMOJTy, HO COCTOMT OHAa M3 MaTepuana, KOTOPBIA CONEP>KUT OJHHU U Te
K€ MOJIEKYJIbI — OOBIYHO 3TO LENHU KUCIOPOa U yriepoa.

Kakoii xe 310 y Bac Marepuan? Tak, UCKyCCTBEHHO CO3JaHHbIM, HAallOMHHAET Halll
IUIACTHK, HO OH B KHJKOM, 4TO JIH, BUAe. He B )knakoM, a Takoi, Kak KUCEINb.

Bukrop: [Inactunun, kopoue, TrIa acTUiINHA?

HNpuna (Paom Tuiian): A u3 4ero y Bac MJIAaCTHIMH cOcTOUT? S MpocTo He n3ydal.

Buxrop: Toxe yrieBogopoaucToe CoAepKaHue, ¢ TIIMHON BMECTE.

HNpuna (Paom Twuilan): YrieBoaopon, KOTOPBIA COIAEPKUT B cede TakKe COJIM ATHUX
JKEJIE3HBIX JIMCTOB, KOTOPBIE CONPUKACAIOTCA C IIACTUYHOM Maccoi. EcTth Takke cion
KapOoHaTa HATPHUA, KOTOPHIA YyJIydIllaeT MPOBOJAUMOCTh ITHUX SHepruil. To ecTh OH Kak Ol
HAHECEH Ha BHYTPEHHIOIO CTOPOHY JIMCTA.

Kaxk mopomok, HO OH IPWIKII Ty, YTO JIN.

BukrTop: To ecth kapOboHAT HATpuUs HACBHINAIH, IMOJYYaeTCs, MOPOIIKOM Ha 3TOT
MJIACTUYHBIA MaTepuan?

Hpuna: Ilopomok BMmecTe ¢ Takoil Kiesdlled Maccol Kakoi-To, ero mpwienwid. OH
CTOUT Ha CEMM 3THUX JIMCTaX C ATUMH IITYKaMH, U TMOJYYHUJIOCh, KaK MHUPOKHOE, OyTepOpon
TaKOU.

W nmaneumie, yxe BHH3Y, €CTh €IIE JBE KEJIE3HBbIX IUIACTUHBI, KOTOPBIE PaCIIOIararoTCs
TakuM 00pa3oM (TIOKa3bIBaeT pyKaMu «IOMHK»). To €CTb BOT 3Ta CTOUT BOT TaK (TIOKa3bIBAaeT
OJIHy PYKY TOpPU30HTAJIbHO, JAPYTyI0 K HEHl CHU3y BCTBIK) — CEMb IUIACTHH, a IMOJ HHUMH,
NpUKAcasich K HUM, CTOST eII€ JBE IUIACTHHBI, TAaKOW BOT MPSIMOYTroibHOM (opmbl. Takum
00pa3oM («I0MUKOM») OHU CTOST, U Jajbllle OHU UIYT, CYXKAIOTCS U MPUKPEIUIEHBI K OOIINBKE.



Kak onun npuxperuiens! k oomuBke? OH ceifyac MoKa3bIBaeT 3TO MECTO: KEJIEe3HbIH JTUCT
HEINOCPEJICTBEHHO COINPHKACAeTCsl C OOMMBKOM Kopabiisi BHHU3Y €€, MOTOMY YTO OOBIYHO OHHU
WAYyT BHU3, 3T IITYKM — TaK Ha3plBaeMas pama JBurartens kopabns. OHa uaéT BHU3 H
colpuKacaeTcsi ¢ OOIMMBKOM kKopabiis. Bokpyr He€ Takue Kpyru, KOTOpbIe COCTOSIT U3 MarHueBo-
HUKEJIEBOTO CIUIaBA, U OHA K HUM KaK IIPUBApPEHa, 4TO JIH.

Bukrop: /la, moHATHO.

Hpuna (Paom Tuitan): BoT 3TH xene3Hble MPSIMOYTOJIbHUKHM Kak OyJITO MPUBApEHBI K
3TOMY MAarHM€BO-HHMKEIEBOMY CIUIaBy, a MAarHUEBO-HUKEJEBBIM CIUIAB HEMOCPEICTBEHHO
SBIISIETCS 4YacThl0 OOMIMBKM KOpaOysg, HO HE Bced OOIIMBKM, a HMEHHO TeX MeECT, TIJie
CONPUKACAOTCS 3TH IITYKH.

Buxrop: IlonsatHo.

Hpuna: OH MHE ceiluac paccka3bpIBaeT — HAIPUMEDP, TAKOE PEIICHUE.

Bukrop: Ilonmywaercs, 3T MJIacTUHBI, KOTOpPBIE COEAMHEHBI MEXIY COOOH JUIKON
Maccoi, OHH OIpeneaEHHON TOJIIMHBI JOKHBI ObITh — CaMHU IJIACTUHBI U JIUIIKAs Macca, WK
e 3TO Mpou3BoJIbHas (hopma?

Hpuna (Paom Tuitan): Mbl moacuuTaiu, 4TO B JUCTAaX TOJIIMHONW TPU MUJUIUMETpA
MOXHO c€O037aTh, B TJYyOMHE MX CTPYKTYpbl, 3TM HHMTH aTOMOB Xelle3a, KOTOpble OyayT
MPOBOAMTH 3TU 3Hepruu. M oHu OynyT ycusneHsl B ceMb pa3. CeMb IIACTHH, a HE OJIHA, HY>KHbI
JUISL TOTO, YTOOBI KaX/IbIi OCIEIYIONINH CI0M aKKyMyJIUpOBa B ceOe 3T YHEPTUU U NepeaaBal
Janplie y)Xe ¢ J00aBKOM CBOMX HSHEpPrHii, B3SATHIX W3 aTOMOB, OyleM Tak TOBOPUTh. A 3Ta
IJIACTUHYATask Macca Hy»KHa KaK HOCHUTEIb YHEPIUU aTOMOB, KOTOPBIM BO3MEIIAET IIOTEPSIHHBIC
aTOMBI JKEeJIe3a.

Buxrop: IlonsatHo.

27:16 U3roroBieHne MeTasLia Al MATHETPOHHOTO aTMOC(EPHOro ABUraTeJIs.

BukTop: A BOT 3TH MJIACTHHBI KaK U3rOTaBIMBAIOTCS — OHU ILJIABSATCS, IITAMIYIOTCS WIIN
K€ CO3JJal0TCSl HAHOHAIIBIEHUEM?

Hpuna (Paom Tuiian): Her, OHM W3roTaBIMBAIOTCS W3 PaCIUIaBICHHOIO »ejie3a B
CHeLUaNbHBIX (OpMax, B 3aJaHHBIX IPOMOPLHUSIX.

Bukrop: B 3a1aHHBIX Iponopuusax — B pasMepax 3a/laHHbIX, 1a?

Hpuna (Paom Twuitan): Jla B 3agaHHbIX pazmepax. OHHM 3aBOACKHE — COOTBETCTBEHHO,
3apaHee 3aJaHo JJIsl KaKI0To Kopaliis, Kakas JOJDKHA ObITh MX TUIOIIA/Ib, M KaKas JOJKHA OBITH
UX TOJILMHA.

Bukrop: MeTtamn npocTo paciuiaBisieTcsi, a IOTOM B KakOM-TO IIOJIe 3acTeiBaeTr? B
MarHMTHOM WJIM 3JIEKTPUYECKOM, I TPAaBUTAL[MOHHOM?

Hpuna (Paom Twuitan): IlpocTto korga yxe JNHMCT »Kejle3a TOTOB, OH IIOCTYNaeT B
ornpenenéHHbI TpUOOp, B KOTOPOM (TIOKA3bIBa€T) CBETOBHIC JYYM HAYT Ha 00€ CTOPOHBI €ro
MOBEPXHOCTU — Ha MEPEHIO U 3aJHI0. W 3TH J1yun, OHM BO3JEHCTBYIOT Ha aTOMBI JKele3a
TakuM 00pa3oM, YTO T€ BBICTPAMBAIOTCS B MOJIEKYJISIPHBIE 1IE€TH, O KOTOPHIX i roBopio. Iloromy
YTO TOJIIIMHA B TPU MIUIMMETpa NO3BOJiAeT (DOTOHHON HHEPruM BO3AEUCTBOBATH Ha
MHUKPOTPABUTALIMIO aTOMOB JKejie3a TakUM O0pa3oM, YTO OHHU CIABHUHYTCS B HYXHYIO Ham
CTOPOHY.

Bukrop: Kak cBeT JefCTBYET Ha 3TO JK€JI€30 — 3TO MPOCTO CBET WJIU 3TO JIA3EPHBINA CBET?

Hpuna (Paom Tuitan): 910 my4yok cBeTa. UTO 3HAUUT Ja3epHBIN CBET — 3TO CBET ILIIOC
TEIUIO WIN CBET IUIIOC JIEKTPUUYECTBO?

Bukrop: JlazepHblil Jyd — 3TO Yy HAC MHTCHCUBHBIM Iy4OK CBETa, KOTOPBIM HMEET
CBOWCTBO MaJI0 pacCEUBAThCS B MPOCTPAHCTBE, OH TOJBKO MO MPSIMOM OBET.

Hpuna (Paom Tuitan): U Tam ectsb Temno?

Buxrop: [la, Temuo ecrts.

Hpuna (Paom Tuitan): A y Hac 3TO0 MNpocTO CBeT, 0€3 »HHEepruu Tera,
Y3KOHANPABJIEHHBI, M OJHEPrHs. B JTOM JIyde CBeTa paBHa npuMepHo 240 TeIcAa4aM
KWIOJDKOYJICH. Y Bac €CTh K€ MEpa SHEPTHH «KUIIOIKOYIIbY»?



Buxrop: [la, ectb.

HNpuna (Paom Twuitan): S cMoTpen B JKOYNSX HAlM MEPhl PHEPIHM U mepecuutan (s
OJIHO BpEMsS OTHUM 3aHHUMAaics) Y Bac €CTb, Hampumep, | KWIOMKOydb, 2 KHIOKOYJd, 3
kuomkoyis, a 1000 kunomkoyseit y Bac Oyaet — 1 Meramkoyib, HAaCKOJIBKO 51 TOMHIO.

Buxrop: Jla.

Hpuna (Paom Tuitan): 3nauuTt, 240 Merapxoyen.

Buxrtop: 240 Meramxoyined — 3TO INy4OK CBETa, KOTOPBIM BO3JEHCTBYET HAa 3TOT
METaJUIMYECKU JIUCT?

Hpuna (Paom Tuian): Jla, korma uAyT Takue BBICOKOIHEPIeTUYECKHE ITOTOKH,
coJieprkaliye B ce0e Takoe KOJMYECTBO YIHEPIHH CBETA, TO TaM HE MECTO 3HEPTUH TeIlla, IOTOMY
YTO €ClIM Mbl OyJeM elé W BBIMYCKaTh TEIJIO M3 Marepuaia, KOTOPBIH SBISETCS MCTOYHHKOM
CBETa, TO HEPTUs cBeTa OyAeT TepsaThes. BOT U3 3TOro a3epHoro Jiyda, KOTOPbIN BbI H3JIydaeTe,
TaM BIIOJIHE HEPTUM XBATUT, HO TOJBKO Oy/IeT HE0OX0AMMO BCIO DHEPTHUIO TEIUIa MPOIYCTUTH B
CBET.

Bukrtop: Bo3nelicTBue cBeTa Ha METAUIMYECKUM JIMCT KakK MAET — OINPEICIEHHBIMU
MyJbCAIUSAMU, TUOO K€ MOCTOSHHO CBETUT?

Hpuna (Paom Twuifan): [la, onpene€HHBIMU MyJIbCALIHSIMH.

[TokaspiBaeT: JUCT MPOXOIUT MEXIY - pa3, ABa, TPU, YETBIPE — C OJHOM CTOPOHBI TPHU
HMCTOYHUKA CBETA, U C TOM CTOPOHBI TPU MCTOYHHMKA CBETA — BEPXHUM, CPEAHUN U HUKHHUM. U
JIUCT ’KeJle3a, KOTOPBIM MPOXOAUT MO CIENHUAIBbHOMY KOHBEHEpPY, ITOCTaBJIEH Ha OJUH U3 CBOUX
KOHIIOB BOT A3THX, TOMIMHOM 3 MM. OH yJepKuBaeTcCsi CHEIUAIbHBIMM IIUIIAMH, TaKUMH
THCKaMH.

Buxkrop: Ha pebpe crout, moHATHO.

Hpuna: Jla, HO 4TOOBI HE Tagan, OH YJAEPKUBAETCS CHCIUAIBHBIMA THCKAMH, W ITH
THUCKH B KOHBEWEpe CaMU «UAYT», 3TO HE YEJIOBEK JIEIIaeT.

Bukrop: ITonsaTHO.

Hpuna (Paom Twuitan): Hanpumep, Bo3bMEM ucT [uMHOM onuH MeTp. [loka 3TOT oauH
METpP NPOMAET MEXKAY STUMHU M3JIydaTeNIIMH, KOTOPBIE s OIMCAJ, UMIYJIbCHBIE IOTOKH CBETa —
Jy4d CBETAa C YKa3aHHOW MHOW HSHEpPruei, JOJDKHBI M3JIy4aTb OMNpENeNEHHYI0 3Hepruro. OH
nponAET, HampuMep, OJUH MeTp, MycTh OyaeT — 3a 10 cekyna. (Y MeHs Tam paboraeT Mo
cTapmuii OpaT, Ha 3TOM TPOU3BOACTBE, s OBLI Ha 3TOM 3aBOJIE M 3HAK, KaK 3TO BCE
3amporpaMMHUpoBaHo). 3a 10 ceKyHJ Ha OJWH METP ITOTO XKeje3a CBET JOKEH H3ITYyUUThCS
15180 pas.

Bukrop: 3a 10 cexynn?

Hpuna (Paom Tuiian): [a.

Bukrop: To ecTh KOIUYECTBO UMITYIBCOB — 15 ThICAY UMITYJIbCOB 3a 10 cexyH.

Hpuna (Paom Twuitan): Ha, kaxaplii u3 3Tux wuziayyatenel. OHM ¢ ompenenéHHOMN
YaCTOTOM, CaM MOCYHTACIIb YaCTOTY, CKOJIBKO pPa3 B CEKYH/Y, MbI IPOCTO B T€pLax HE CUUTAIIH.
[TocmoTpuIb.

Bukrop: Emé pa3 noBTopure, MOXKAIYyHCTa, 32 JECATh CEKYyHJ KaKoe KOJIMYECTBO
MUMITYJIbCOB?

Hpuna: He 3a ogny, a 3a 10 cexynn — 15180. 3nauur, s celiuac cama nocuntaro. 1518 B
cexkyHny. [locmotpu, kakas 3To yacrora?

Buxrop: 310 1 ecTh moaTopa KWiorepiia.

Hpuna (Paom Tuitan): BoT ¢ 310 yacToTOi MBI BhllTycKaeM cBeT. C TakoW 3Hepruei
KBaHTbI ()OTOHA JIETAT B 3TO KEJIE30, MMEHHO TaKyl0 SHEPruio, KOTopas yKa3aHa, OHH HECYT C
co0Ol HampaBJIEHHO B ompenenéHHble TOYKH. [IpocTo 3TO BCE mporpamMMHpyeTcs CKOPOCTHIO
JBI>KEHUA camoro jucta. OH ke He IEPraHo UIET, a C ONPEACIEHHON TOCTOSTHHON CKOPOCTHIO.

Buxrop: IlonsatHo.

Hpuna (Paom Twuiian): CoOTBETCTBYIOMUM 00pa3oM, B METauIe CO3AaETCs HapyIIeHUE
KPUCTAITIMUECKON PemETK — TOM, KoTopas Oblila MPUPOJHBIM 00pa3oM 3amporpamMMHpOBaHa
JUIs Kycka okene3a. M Ttam co31aéTcss MCKyCCTBEHHAs KPUCTAIIMYECKAs PEIETKAa C aTOMaMH,



CTOSIIIIMMU JIPYT 3a JIPYroM, a He B KyOM4eCKO# CTpyKType.

Bukrop: A pUCyHOK Ha YTO ITOXO0X — HA IIECTUTPAHHUK, HA YETBIPEXTPAHHUK?

HMpuna: ITokaspiBaer, Kak OJMH aTOM KeJle3a B JIMHUM 34 APYTUM, U IPYTrUe aTOMBL.

(Paom Twitan) OT0 Ha3bIBaETCS «IIPOCTPAHCTBEHHOE MOJIEKYJIIPHOE OPUEHTHPOBAHHUE) —
OYEHb UHTEPECHBIN IIPEAMET, g €r0 B UHCTUTYTE MPOXOAUII, Korja yuuics. Ho 31ecs Hy)KHO yxe
TOJIBKO 00pa3bl MmepeaBaTh, TaK 4YTO 5 JICUCTBUTEIHHO TOTOB HAa KOHTAKT ¢ TOOOH, Beap MpuHa
€ro He IIPOXOANIA.

Bukrop: /[aro nosHoe cornacre Ha KOHTAKT C BaMHU.

Hpuna: /la, Paom Tuiian, nau x Hemy!

OH roBoput: « rotos, uepe3 Briciiee f. Trl xouemnib (pU3MUECKOTO KOHTAKTA?»

Buxkrop: 1 ¢puznyeckoro, 1 MEHTaIBHOTO, M aCTPAIbHOTO — BCE BUJIbI KOHTAKTOB, YTOOBI
OBITH Ha MIOCTOSIHHOM CBSI3U.

Hpuna (Paom Twuitan): Xopoiio, HO JaBaii MbI XOTS Obl 3aKOHYMM KOH(EPEHIIHUIO,
MOTOMY YTO TOTJIa OHa Oy/IeT OYeHb JJIMHHOM, JIFOAH €€, He 3Har0, Kak OyIyT CMOTPETh, J1aaHo. B
JTF000M ciydae MOCMOTPSIT, AyMaro.

36:20 DieKTpoJIU3 BOABI VIl IBUTaTe/Isi BHYyTPEHHEI0 CTOPAHUSA HA BoJe.

Bukrop: Kak Hanbonee 3pQpexkTHBHO pa3ioKUTh BOIY HAa BOAOPOJ M KHCIOPOJ, YTOOBI
MBI IOTOM 3TO MOIJIM HCIIOJIb30BAaTh B CBOMX JABUIaTENsIX BHYTpEHHero cropanus? Kakum
CIoco0OM Pa3I0KUTh BOTY?

Hpuna (Paom TuilaH): YuuTbIBas, OmATh K€, YTO Y Bac JJIEKTpUUYECKas SHEPIus,
HACKOJIBKO s MMOHMMAal0, MO’KHO HAJIUTh BOJAY B METAJUIMYECKUN OaK M HaIlpaBUTh CO CTEHOK
aNeKTpuyeckyto sHepruto. Ecim Oak 3ToT Oyzmer (moka3bpiBaeT) OBaJbHON (OPMBI, TO B €ro
CTEHKaX JIOJDKHBI ObITh BCTPOEHBI M3JIydaTeNH SJEKTPUUECKON HHEpruM (MOKa3bIBa€T UX Kak
TOYKH), KOTOpble OYAyT OJHOBPEMEHHO TIOAaBATh JJIEKTPUUYECKHE HMITYyJIbChl. Ecmu Mbl
BO3bMEM, Hampumep, 0ak BMeCTUMOCTbIO 10 JUTPOB, TO Ha €ro BHYTPEHHEH MOBEPXHOCTH
JIOJKHBI OBITH 32 3J€KTPUUECKUX TOYKH, KOTOPBIE JOJDKHBI OBITh pacrpeielieHbl paBHOMEPHBIM
00pa3oM 1o BHYTPEHHEH MOBEPXHOCTU 3TOU (HOPMBI.

Oto Oyzer nyyile HapucoBaTh. B J00OM ciydae, 3TO ONATH )K€ — MPOCTPAHCTBEHHOE
MOJIEKYJISIPHOE OPUEHTHUPOBAHUE, KOHTAKTEP MPOCTO HE M3ydaja TaKUX CIEeUHaIbHOCTEH U He
nepeaacT 3/1ech alekBaTHBIM 00pa3oM To, YTO s Xxouy. B mobom cityuae, 3Tu U3aydarend MOTyT
COCTOSITh U3 (UTO y Bac C MPOBOAMMOCTHIO UMEHHO 3JIEKTPUUECKUX IHEPIHii?): 04eHb XOPOIIO
HOJOUIYT cepeOpsiHble W3JIydaTeNd, KOTOpble HANOMHHAIOT BamM OaTapeiiku B yacax
(moka3bIBaeT OaTtapeiiku B 4acax), OHHM JOJIKHBI OBITH BCTPOEHBI B caM Oak.

Cam 6ak MoXeT ObITh M3 JHOOOro MeTajjia — HalmpuMep, U3 TOTO K€ AIIOMUHUS WU
AITIOMUHHEBO-KEJIE3HOTO CIIaBa, KOTOPHIM y Bac €CTh, y KOTOPOTO JKEJIe30 U aJlOMUHUI B
coctaBe. BHYTpeHHsS ero NMoOBEpXHOCTh JOJDKHA OBITH TMOKpBITA TUAIEKTpUkoM. Hampumep,
KaKMM-THOO BUIOM 3Malld, KOTOPbIA OyneT sKpaHHpOBaTh, JeJaTh HEBO3MOXKHOU Iepenaqy
AJIEKTPUYECKON SHEPrUH U3 BOJBI OOpPAaTHO B CTEHKU Oaka. Y Bac K€ €CTh JIUDIIEKTPUYECKHE
SMalM, U MMM JIOJDKHA OBITh TMOKpBITa BCS IMOBEPXHOCTb, KPOME OTHUX TPHUILATH JBYX
MCTOYHUKOB. JlaBaiiTe Ha30BEM HX 3J€KTpoAaMH. TOJIBKO 3TO HE T€ JJIMHHBIE JJIEKTPOABI, K
KOTOPBIM BbI IIPUBBIKIIN, 3TO JOJKHBI OBITh KPYTJIbIE 3JIEKTPOAbI, TOX0XKHUE HA BAIIU TaOIETKHU.

Buxkrop: TabneTouHble 2JIEKTPOIBI.

Hpuna: TabneTouHble 27IEKTPOIBI!

(Paom Twuitan) U y Bac e nepeMeHHOE IEKTPUIECTBO?

BukTop: Y Hac ecTb U mepeMeHHOe, M MOCTOsiHHOe. Bompoc: kakoe 371eKTpU4YecTBO B
JTAHHOM ciy4ae HanOosee 3()(eKTUBHO, U ¢ KaKOi 4acTOTOM MMITyJIbca ero noJaBaTh?

HNpuna (Paom Tuiian): 3aech HY)KHO HMIYJIbCHOE JJIEKTPUYECTBO, KOTOpoe OyAer
MOJJaHO OJTHOBPEMEHHO Ha Bce 3TU 32 3ekTpojia B 6ake. OnATh ke, KOJMYECTBO HIIEKTPUIECKOM
SHEPTUH Bbl B YEM U3Mepsere?

BuxTtop: Mel B BOibTax U3MEPSIEM, B BOJIBTAaX U aMIlepax.

HNpuna (Paom Tuiian): AMmep —3To cujia TOKa, a BOJIBT — 3TO HapsKEHUe?



Buxrop: /la, BOJIBT — 5TO HAIPSKEHUE.

Hpuna (Paom Twuiian): HampspkeHue 37eKTpUUECKOro MPOBOAHMKA WIIM HampsKeHHE
AIIEKTPUYECKOTO MOJISA?

OT0 Jaxe S 3HAK: HANpPsKEHHE DIIEKTPUYECKOrOo MPOBOAHMKA — O3TO 'y Hac
compotuBieHre xe? OH ke caM Hampsraercsi, Koria depe3 ceds 4To-TO MPOBOAMT, Bpoje?
Takol — HanpAraeTcss ¥ He XO0YeT IPOBOJAUTE. JTO JAXKE 5 IOMHIO.

Buxrop: Yro Hanpsiraercsa. A BOT BEJIMUNHA 3TOrO HAPSKEHUS Y HAC B BOJIbTaX UIET.

HNpuna (Paom Tuiian): A B amnepax cuiia yero uaer?

Bukrop: Cuna Toka, cujia COnpoTUBIICHUS.

Hpuna: Cuna CONpoTUBIEHUS y HAC B OMax UAET.

Buxtop: Cuna conpoTusiaeHus MpsMO NMPONOPLHOHAIBHA HAIPSKEHUIO.

HNpuna (Paom Tuiian): [lonoxnau, y Bac €CTb CONPOTHBIICHHE B OMax?

Buxrop: /la, B omax.

HNpuna (Paom Tuiian): A cuia Toka? Hanpumep, uro 3Hauut — 5 amnep?

Buxrop: 5 amnep 3Ha4UT, YTO BOT C ITOU CHUJION MPOTEKAET TOK.

HNpuna (Paom Tuiian): [lonumaere nu, B 4éM Jeio, 3/1€Ch HY’)KHO HEMHOXKO MPOBECTH
TEPMUHOJIOTMYECKOE pa3bsCHEHHE, IMOTOMY 4YTO, YTOOBl MHE ceilyac INepeBecTH Ha Ballld
€MHULIBI — amIepbl, BOJbTHI, BATThl, KWJIOBATThl U T.I., MHE HEOOXOAMUMO IMOCMOTPETh, UTO
KOHKPETHO BbI Ha3bIBA€TE OTUMHU BEJIMYMHAMU. Y HAC IIPOCTO HECKOJIBKO APYTHUE IPEICTaBICHUS
00 DJIEKTpUYECTBE, U MHE HYXHO IMOCMOTpPETh, YTO KOHKPETHO BBl ITHUM Ha3bIBaeTe, BaIlH
OIIpEIETICHUS.

S Obl TOXe C yOOBOJBCTBHUEM NPOBEN KOH(EPEHIMIO C BalllUM CHEIHATIUCTOM II0
AIIEKTPUYECTBY, /1€ ObI caM 03aJaBaJl EMY BOIIPOCHI.

Buxrop: A nowsui. Tak BOT, ¢ KAaKOW 4aCTOTOM JOJKHBI TOAABATHCS TH AJIEKTPUUECKUE
umnynbebl? C HampspkeHHeM Mbl pa3depémcs, mondoepéM mMetoandecku. Mbl MOKeM MoJaTh U
MaJjioe HallpshKeHHE, TO €CTh MaJIEHbKOE KOJMYECTBO KBAHTOB, U 0OJIBIIOE KOJMYECTBO KBAHTOB
IIEKTPUYECKON IHEPTUHU MOXKEM noAaTh. C KakoW 4acTOTON JOJKHBI OHU IIOJJaBaThCs?

Hpuna (Paom Tuitan): Ilomoxaure, a B BaTTax BBl H3MEpPSETE TO BJIEKTPUYECTBO,
KOTOPOE COBEPIIMIIO KaKyl0-TO paboTy?

Buxrop: /la.

Hpuna (Paom Tuiian): [ToHITHO. A TO IEKTPUYECTBO, KOTOPOE MOTEHIIUATHHO JOKHO
COBEPUINTH pabOTy, HO eUI€ U HE COBEPIINIIO, BBl KaK Ha3bIBaeTe?

Buxrop: BoT 0OHO 1 Ha3bIBAECTCS «HAIIPSIKEHUEM.

HNpuna (Paom Tuiian): Bel ero Ha3zBanu «HanpsbkeHuem»? HTEpecHO, KOHEYHO, YTO TaM
HaIpAraercs.

Buxkrop: UToOb! OWTH, OHO TOJKHO «HAMPSYbCS) Y HAC.

Hpuna: On rosoput: «Hamnpsk€HHbIE BBl Kakue-To». Tak, Xopo1o.

(Paom Twuiian) A u3yuan Bamu JBUTaTeIN BHYTPEHHETO CTOPAHUS U 3HAIO, YTO Y BAC €CTh
AKKyMYJIATOP, KOTOPBIM MPUBOAUT B IeHCTBHE PUOOP, KOTOPBIH 3aKUraeT OCH3UH.

Buxrop: Jla-na.

Hpuna (Paom Tuitan): Y Bac ecTb akKyMyJISITOpP, KOTOPBIH BBl BKJIIOYAETe C MOMOILBIO
MIOBOPOTA KIIF0Ya, HACKOJIBKO s M3ydas 3TO. B, KOrja nmoBopaunBaeTe Kiro4, epeaére CUrHall,
4yTOOBI B 3TOM aKKyMYJSATOpE BbIAENWIAch dHeprus. S ceifuac NpaBMIIBHO NMOHUMAIO 3TOT
npouecc?

BukTop: MbI noBopaunBaem K04, 4ToObl 3aMKHYTH 11eTlb. M Kor/a 1enb 3aMbIKaeTcs, B
AKKyMYJISITOpE MPOUCXOIUT Meperaya.

Hpuna (Paom Twuitan): I u roBopio — 4YTOOBI JTOT aKKyMYJSTOp TMepenan Yyxke
HAaKOIUIEHHYIO B HEM DHEPIUIO.

BuxkTrop: [la, 4ToObI nepesan HaKOIUIEHHYIO SHEPTHIO.

Hpuna (Paom Twitan): A 3Haro, 4To BamM aKKyMYJSTOPHl HMEIOT OIpPEACIEHHOE
KOJIMYECTBO DJIEKTPUYECTBA.

Bukrop: B Bamux eauHUIaX MU3MEpPEHHs CKOJIBKO AJIEKTPUYECTBA MMEET 3TOT Hall



akkymyisitop? [loToMy 4TO 4 TOrga cMOry IEpEBECTH.

Hpuna (Paom Twuitan): Bor, Hampumep, s caM KOHKPETHO H3ydal aKKyMYJSITOD,
KOTOPBIHA NPUBE3JIA KOHTAKTEPHI ¢ 3eMiar. OHU NPUBO3WIN ITOT aKKyMYJISITOP YK€ JOCTaTOYHO
JnaBHO. S1 3Har0, 4TO, MO UX CBEACHHUSAM, 3TOT aKKyMYJATOp ObUI MOMY4YeH U3 MAIIUHBI TOJ
Ha3BaHueM Audi, mpumepHo rae-to 1990-ro roga Belmycka.

BukTop: A oHM Bce OJJMHAKOBO pabOTalOT y HaC.

Hpuna (Paom Tuitan): W korma uccienoBasn 3TOT HpubOp, S YBHUAEN, Ha KaKUX
XUMHUYECKHX AJIEMEHTaX OH IOCTPOEH, KaK OH BBIIEISET SJIEKTPUUECTBA U3 XUMUYECKUX CBSI3EH.
W xorga s M3MEpUI €ro IEKTPOEMKOCTb, TO €CTh COAEPHKALLYIOCS B HEM IMOTEHLUAIbHYIO
SHEPTUIO0, TO YBUJIEN, YTO OHA MPUMEPHO paBHa 0,2 HAIIUX «apIUUHOBY.

Best moteHnmanbHas SHeprus, HampaBleHHas Ha KaKIblM W3 3THX DJEKTPOAOB JUIA
BbIJIEJICHUS SHEPTUU U3 BOJAOPOIHBIX CBSI3€H C aTOMOM KHCIIOpO/ia B BOAOPOJHOM JBUTATENE, 3Ta
SHEPrus IJEKTPHUUECKas JOJDKHA ObITh HalpaBlieHa Ha KaXIbld U3 32-X 3JEKTPOIOB 00BEMOM
MpUMEPHO (11 Havasaa 3TOW peakiuu JOCTaTouHo OyaeT) 20-Tu «acTpauuHOBY.

Bukrop: Cxonpko?

Hpuna (Paom Tuitan): 20. To ects 20 pa3aenu Ha 0,2, ¥ Thl YBUAUIIb, CKOJIBKO SHEPTUU
CKOJIBKUX BAIINX aKKyMYJIITOPOB JTOJDKHO OBITH HAITpaBlieHa HA KAXKIYIO U3 9TUX TOYEK.

Bukrop: Ilonarno. Ouenp noxoaunBo. Temepp — ¢ KakOW 4acTOTOM JTOJKEH UMITYJIBC
OCTyNaTh?

HNpuna (Paom Tuitan): Jlyume, xoneuno, e menee 140 repu, to ecth 140 xonebanwmit
AIIEKTPUYECKOTO HANIPSKEHUS B CEKYHY.

Bukrop: To ects 140 pa3 B cekyHAy, Tak s HOHsUI?

Hpuna (Paom Tuitan): Jla, To ectb B oaHy cexkyHay 140 pa3 »Ta sHeprust I0JKHA
MOSIBUTHCS.

Bukrop: He vame?

HNpuna (Paom Tuitan): 140-150. Vixe npu 140 Oynyt Takue 3pPexTs.

Jlanbie yxe Ty SHEpruio, Kotopast OyleT BhIIENATHCS, BaM Oy/ieT He0OX0MMO coOpaTh.
HyxHo Oyner mocMoTpeTh, Y Bac ke ceiluac BCE OCHOBAaHO HAa PHEPTUU BpallleHUs 3THX BOT
ra3oB. A BaM HY)XXHO Oy/AeT NMEPEBECTH SHEPTHIO BOJOPOJHBIX CBA3ECH B SHEPIHIO BpAIICHUS
KOJICHYaTOIO Bajla M, €CTECTBEHHO, BCEX YacTel MaIIUHBI.

Bukrop: [lanbuie y Hac UCIIOJIB3YETCSl DHEPTHSI B3PBIBA.

Hpuna (Paom Twuitan): Jla, a Tam sHepruum B3pbIBa He Oyaer, Tam OYyIET MPOCTO
BBIJICJIAIONIAsICS SHEPTHs, KOTOPYIO BaM OyJIeT HY>KHO HalpaBUTh HA CaM KOJIEHYAThIA Bajl TAKUM
00pa3oMm, 4TOObI OH MOTEPSIT PABHOBECHE U MPUIIEN B MHEPLIMOHHOE YCKOPEHUE, U Jajbllie YxkKe
Bpaman koséca. be3 snepruu B3psiBa. [loToMy uTO, eciu 3HEprust BOJOpOa U KHcIopoaa Oyaer
B3pbIBaThCs, B MallIMHe Oy/IeT HE OYEeHb MPUATHO €XaTbh, MSTKO FOBOPSI.

Buxrop: ¥V Hac nBurarenu BHyTPEHHETO CrOpaHUs MOCTPOEHBI HA JHEPTUH B3PbIBA.

Hpuna (Paom Tuiian): [la, HO 5Heprus B3pbIBa pPa3bEeIUHSIONIMXCA BOAOpPOJIA U
Kucioposaa Oonee MolHas M OyneT MoIHee BO3/JEHCTBOBAaTH HAa MaTepHalibl MAllMHBI U Ha
CUJSIIIMX B HEW JIIOJeH, YeM SHeprus B3phIBa OT CTOPaHUs YIIIE€BOJOPOIHBIX HCTOYHUKOB TETLIa.

49:33 [IpeoOpa3oBaHue FJHEPTUU BOJAOPOAHBIX CBsi3eil B JHEPIrUI0 BpallleHUsl.

Bukrop: A kakuM 00pa3oM TOT/1a MOXKHO OYAET 3Ty BBIJIEJIUBLIYIOCS U3 BOJIBI SHEPTHUIO
UCIIOJIb30BaTh 0€3 3HEPTUHU B3phIBa, YTOOB! JBUTATUCH YacTH MalnHbl. Kakum o6pazom?

Hpuna (Paom Tuitan): KoneHuatblii Bad HEOOXOAMMO HPUCOEIMHUTH K 3TOMY Oaky
KaKOW-Tn0O ympyroi MpY>KWHOW, HAampuUMep, W JaibIlle YK€ HDHEPTus BBIJACIMUBIIETOCS B
pe3ysbTaTe XMMUYECKUX CBS3€H BOJOPOJA JOJKHA BO3JACHCTBOBATH HA IPYKUHY U BbI3BATh B
Hell ympyryroo aepopmanuio WIM LENb yOpyrux jaegopmaiuii, KoTtopble OyayT BbI3bIBATh
BpalICHUE.

Bukrop: A xakas sHeprus y Hac IPU STOM BBIJIEIAETCS MPHU PA3IOKEHUN, KAKUE BHJIBI
sHepruun? MukporpaBuTanysi, MaKporpaBuTamys?

Hpuna (Paom Twuitan): MukporpaBuTanus, KoTopas paHee yAepXHBaja JBa aroma



BOJIOPOJia BO3JIE OJIHOTO aToMa KUCJIOPOa.

Buxkrop: Ilonydaercs, BbIAENUBIIASCS SHEPTUs MUKPOTPAaBUTAIMHM y HAc nepenaércs B
IPYKHHY, KOTOpasi HAUMHAET CKUMATHCS M pa3KUMaThCsl, TaK s MOHSII?

Hpuna: Ona xak-to nedpopmupyercs. [lokasbiBaeT: oHa Kak Obl cXKanach, a Apyrou eé
KOHEI] MPUAEIaH K KoJIeHYaToMy Basly. OHa ero TOJIKHYJIa, U KaK-TO NIEPEJANIOCh BpalllEHUE.

Bukrop: 310 NOHATHO.

Hpuna: 3ato MHE 3TO HE COBCEM NOHSATHO.

BukTtop: Drta mpyXHHa W3 Kakoro-to ocoboro Mmeramia JIOJKHA COCTOATh, YTOOBI
IIPUHUMATh U IIepeaaBaTh 3Ty SHEPTUIO B MEXaHUUECKOE JIBHKEHUE?

Hpuna (Paom Twuitan): OHa A0IKHA UMETh BBICOKHE XapaKTEPUCTUKU IO YNPYTroCTU U
IIPOYHOCTH, OCTAJILHOE HA BAIlIE YCMOTPEHHE.

BukTop: O0bIyHast py>KMHA U3 3aKaJIEHHOTO MeTasula OyJeT C)KUMAThCS U Pa3KUMaThCs
0] BO3JIEMICTBUEM MUKPOTpaBUTALIN?

HNpuna (Paom Tuitan): Jlyume Opate u3 Oosiee THOKMX MaTepHUajoB, MOXKHO W3 KaKHX-
1100 TOJIMMEPHBIX BELIECTB, KOTOpbIE OYAYyT JOCTATOYHO MPOYHBIMH. Y Bac €CTh NMPOYHbBIE
KOHCTPYKIUH, KOTOPbIE MOXHO CZEJIaTh U3 YIIPYTUX MaTepHaioB?

Bukrop: K npumepy, coctaB XUMHU4ECKHUN?

HNpuna (Paom Tuitan): Kakue-HuOyap miaacTMacchl WIM CHJIMKOHOBBIE KaKue-HUOYAb
JIeTalu €CTh?

Bukrop: Bcé€, 4To M3 mmacTMaccehl, CHIIMKOHA — 3TO BCE HE O4eHb NpodHoe. Ha cxartue
emé — Ja, a Ha pa3pbiB OHO MPH JOCTATOYHO OOJIBIINX BO3JEHCTBUSAX PBETCA U JIOMAETCSL.

HNpuna (Paom Tuitan): Bl 3HaeTe 0 ToM, YTO OJlHA YIJIEpOJHAs HUTH C ONpeAeIEHHBIM
JIMaMeTpOM, HallpuMep, OJIMH MUJUIUMETP, Ha CKAaTHEe-PACIIMPEHUE MOXKET BbIIEpKaTh OOJIbIINe
Harpy3Ku, 4eM o100Hast el o CeYeHUIO U JUTHHE, K IPUMEepY, CTalbHas HUTh?

Buxrop: Takue naHHbIE €CTh, HO 3TO BCE HAXOAUTCS €IIE HA CTaIUU U3YyUEHUS.

Hpuna (Paom Tuitan): Tak BOT, U3 Takux HUTEH MOXKHO cOOpaTh JIOOBIE MPYKUHBI,
BOIIPOC JIUILB B TOH (popMe, KOTOPYIO BBI MPEJaJAUTe U3JCIUI0 U3 3TOr0 MaTepuaia. M3 Hux xe
MOJKHO CJIeIaTh KBaJApaThl, TPEYTrOJbHUKH, IPYKUHBI — 3TO BOIIPOC BAIIETO YKEJIAHUS.

S Bam ckazaj, a BBl KAKMMH-TO MaTepHajlaMu pacrioyiaracte. Bl MokeTe HCIonb30BaTh U
OOBIYHYIO METANIMYECKYI0 MPYXKHUHY, TOJBKO OepUTe TOr/a YXKe MEeTalibl, Halpumep, C
CoJIepKaHUEeM MeJU, INHKA, 0JIOBA U T.JI., YTOObI OHU OBLIM O0Jiee yIPYrUMHU.

Buxkrop: [lonyuaercs, oueHb MArkrue MaTepuainsl, Oosee KoBKue?

Hpuna (Paom Tuitan): Tyt nmeno B ToM, uyTo cama mo cebe jkeje3Has MpYyKUHA OYEHb
TsDKENas, 1 oHa Oy/leT ocTaHaBiMBaTh cxkatue. Ho, B F0OOM citydae, CMOTpUTE HA TO, YTOOBI
KOJIEHBAJI MPUKPENHUTh K 0aKy TakuMm o0pa3oM (3HEprusi MHUKpOTpaBHTAllMM K3 Oaka Oyner
JIOCTaTOYHO MOIIIHAasA), 4TOObl OHa MepeAaBallach UMIYJIbCOM Ha caM KOJIEHBaJl, U 4TOOBI 3Ta
HHEPrHs MpoILIa 110 BCEH €ro JUIMHE, CABUHYJIA €0 ¢ MECTA U 3aCTaBUjIa BpallaThCs.

Ectb pa3zHooOpa3Hble pelieHuss — MOXKeT ObITh Mepefada HMIIYJIbCHOW 3HEPruH I10
KOPITyCy MAIIWHBI, HO TaK, YTOOBI, KOHEUHO, BUOpALMK HE YyBCTBOBAJIU JIFOJH, KOTOpbIE OyayT
TaM cuaeTtb. HyXHO cMOTpeTh, YeM H30JUpPOBaTh, pa3HbIE PEIICHUs, S X HE 3HAI0, U3 Yero
ceifuac JienaeTcs, HalpuMep, Bala OOIINBKA.

Buxrop: Jlenaercs u3 xenesa, U3 TOHKOTO KeJesa.

Hpuna (Paom Tuiian): Tam, HACKOIBKO s 3HAIO, HE JKEJNE30, a CIUIaB. Tam HYXHO
CMOTPETH €IIE, YTO ITO TAKOE.

BuxkTrop: B mo6om ciaydae, Tam 6ombie 50% xenesa.

HNpuna (Paom Tuiian): Bl 3Haere, yTo Aake OJUMH WJIM JBa MpPOLEHTa KaKOTO-TO
N00aBJIEHHOTO MaTepHaja MOTyT B KOpHE IIOMEHATh CBOWCTBA MeTaa?

Bukrop: /la, na.

Bonbmoe ciacu6o Bam 3a yyactue B 3T0oi KoHpepeHIun!

Hpuna: bnaromapro Bac, Ioporue npy3bs, 3a TO, YTO Bbl OTBEYAJIM HA BOIPOCHI!
bnaronapro Bac, 1oporue 3puTenH, KTO JOCMOTpeN 10 3Toro mMomeHrta! S Gmaromapro Bac 3a
CTOMKOCTB. S IOHKMMal0, YTO CEroiHs KOH(EepeHIMs y HacC He Ha 330Tepudeckyro Temy. [loatomy



emé pa3 Onarogapro Tex Jrojel, KOTOpble CTPEMSTCS K CaMOpa3BUTHIO cBoed Jlymiu, KOTopble
JOCTylIald O 3TOTO MECTa, Ha Takylo crneruduueckyro temy. S moceuiaio Bam CBer cBoeit
JIro6Bu! MIHTEpECHO MHE, KOHEYHO, TOXKE OBLIO.

brmarogapto Buktopa 3a umHTepecHble Bompochkl, a Paom Twuitana, MunracKayca un
JIullluonu 3a uHTEpecHble OTBeTHl. Hazeroch, 4To Mbl MOnpoOyeM — He BBl KOHKPETHO, a Ha
3emiie HaWJyTCs JIIOJU, KOTOpBIE MOMPOOYIOT BCE 3TO Kak-TO MOBTOPUTH M BOCCO3/ATh,
BO3MO>KHO, KOHEUHO K€, U3 CBOMX KaKHUX-TO MaTepuaynoB. M HaliyT cBOM KaKUE-TO PEILEHUS,
NOoTOMY 4YTO MBI TOke boxkectBenHble Jyxu, KOTOpble 00aJal0T TBOPUYECTBOM, U MbI OyaeMm
TBOPHUTb.

biarogapro Bcex! JIo HOBBIX BcTpeu!



