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#718 MHMHom1aHeTHBbIE TEXHOJOTHHM, COTPYAHMYECTBO ¢ YYéHBIMH 3eMuIn.
AHTHUIpaBUTAIIUA, KBAHTOBbI IBUTraTEIb.

16 oxTsa6ps 2024 rona

VYyacTHUKM KOH(DEpeHIHH:

HWpuna  Ilom3sopoBa  —  KOHTakTép ¢  BHE3EMHBIMM  LUBWIM3ALUAMH, C
TOHKOMaTepHAIbHBIMH [IMBUIIM3ALUAMHU U C [[yXOBHBIM MUPOM;

Enena Illepiiok — nepeBoTYMK MaTEHTOB Ha U300pETEHMUS;

Paom Twuitan — mpenacraBuTens IUIaHETHl bypxana, CHeNMANMCT IO JHEPrETHYECKUM
B3aMMO/ICHCTBUSAM B OKpY Karollleil cpeie MaTepralbHOro U JlyXOBHOrO MUPOB U MpeoOpakeHui
Pa3INYHBIX YHEPTUN.

00:00 HauyaJjo Bujaeo.

00:21 Boiaepaxku u3 0eceabl.

«...I'paButaninio MOXHO 3(PQPEKTUBHO TMOAABUTH TOJIBKO BCTPEYHON TIpaBUTAIIMEH,
BCTPCYHBIMHA I'PaBUTAIUOHHBIMUA BOJIHAMM. . .»

«...3aKpyYMBaHUE BUXPEBOTO CBETOBOTO IMOTOKA, KOTOPBIA OYAET pacKpy4uBaTh STOT
aTOM, BCKPEIBATh €T0 AP0, KaK Bbl TOBOPHUTE, U OTTyda 6YJIYT BBITCKATh OTHU I'PAaBUTOHEL. . .»

«...J17s1 TOro 9TOOBI Ballll TEXHOJIOTUH, KOTOPBIE €CTh ceidac, paboTalii U pa3BUBAJINCH,
JUISL 9TOTO JOCTaTOYHO TJIaHETapHOW Mojenu atoma. Ho ecim BBl XOTUTE MATH JaibIlie, HYy>KHO
yKe e€ 3aMEHAThb JIPYroil...»

01:16 IlpeacraBeHne y4aCTHHKOB.

Hpuna: 3npasctByiiTe, noporue apy3bs! Mens 30Byr Mpuna IlogzopoBa. S sBustocs
KOHTAaKTEPOM C BHE3EMHBIMU LUBHUIM3ALUAMH, J[yXOBHBIM MHUPOM U TOHKOMATE€PHAIbHBIMU
nuBmn3anusamMu. CeroiHs s MpUIiiacuia npeAcTaBUTeNs IUlaHeThl bypxaa B acTpanbHOM Tede.
Ero 308yt Paom Tuiian. OH sBisieTcs CIIENUAINCTOM I10 YHEPIETUYECKUM B3aUMOACUCTBUSAM B
["anakTuke, TO €CTh M3yYaeT HayKy, KOTopas y Hac HaszbiBaeTcs «pusuka». To ecTb OH (UMK,
M3y4daeT pa3Hble DHEPIUH.

Eaena: 3npasctByiite! Mens 3oByT Jlena. Sl mepeBoquuK M300peTEHUN U HEKOTOPBIX
JIpyrux TeM. Y MEHs €CThb BOIPOCHI, CBS3aHHBbIE C BBIIIEAUIMMU HEIABHO paboTaMH IO
«aHTUTpaBam». [AHTUTpaB — 3TO (DaHTACTHUECKOE YCTPOWCTBO, KOTOpPOE HEBO3MOKHO
pean30BaTh U3BECTHBIMM HA JAHHBI MOMEHT IPUHLIUIIAMHU].

Hpuna: J{a, xopomo. f 3Hato, yTo y TeOsl €ecTh Kakue-To cxembl. VX, HaBepHoe, JTydlle
MIOKa3bIBaTh BCEM.

Esena: Ha ypoBHe mepeBojuMKa MOMBITAIOCH OMHMCATh BKpATLE KaXAbIH U3 MATEHTOB
(moka3pIBaeT Ha HKpaHE YEPTEXH U CXeMbl). UeThlpe MepBble KAPTUHKUA — 3TO YEThIpE MaTeHTa,
KOTOpbI€ OOBHHSIIOT B TOM, YTO OHM MOJYYEHbI OT MHOIUIaHETSH. JIn6o, BOZMOXKHO, OTyUYEHBI
croco0oM 00paTHOM MHKEHEPHOM COOPKHM MHOIUIaHETHBIX Kopabieil. M Bce 3aperucTpupoBaHbl
Ha ofHO U To *e ums — Lle3zaps Ilanc CanbBarope [pyMbIHO-aMEPUKAHCKUN a3POKOCMUYECKHIA
UH)KEHep U u3o0petarens|. MHe 10Benoch MepeBecTH ero pabory, KoTopas 00beTUHIET UX BCE,
oHa Ha3biBaeTcs «O CylecTBOBaHUHU CBEPXCUIIBD. Peub uaér 00 ocoboli cuiie, 00beAMHSIONIEH,
no cytd, OTO u xBanToBYIO Pusuky. OTO — 310 00IIast TEOPHSI OTHOCUTEIHLHOCTH DHUHIITEHHA,
TO €CTh OOBIYHOE MEXaHNUECKOE JABM)KEHUE.

03:12 IIpoucxoxkaeHue TEXHOJIOTHil, OMUCAHHBIX B IOKYMEHTAX.
Enena: Ilo BameMy onbITy M3ydeHHUs Halled LIMBUIN3ALUU, SBJISIOTCS 3TH TEXHOJIOTMH
WHOIIJIAHETHBIMU, JH0O0 BCE ke 3eMHbIMH? W KTO momoran, wid, MOXeT ObITh, BIOXHOBHJI Ha
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HUX?

HNpuna (Paom Tuitan): S nons. 1 mocMmoTpen uepe3 BOCHpPUSTHE KOHTAKTEPA HA ITH
PUCYHKH, KOTOpbIE 37eChb H300pak€Hbl C PAa3HBIMM YaCTAIMH YCTPOMCTB, C pa3HBIMHU
o0o3HaueHusmMu. Mx ¢Gopmbl, HOMEpa U T.J. POBHO HHYEro MHE HE TOBOpIT 00 WuX
NPOMCXOXIEHUHN — HU O 36MHOM, HH 00 MHOIUTaHEeTHOM. Hy>KHO nosicHeHuHe.

Enena: MoxHO 51 nosICHIO? 3HAUMT, IEPEXOIUM K KaPTHHKE HOMED OJUH.

Hpuna (Paom Tuiian): Tak.

Enena: BbicOKOYaCTOTHBIN reHepaTOp rPaBUTALIMOHHBIX BOJIH. JleTaTenbHbIN anmapar Ha
YCTPOMCTBE TOHMWXEHHS HMHEPLUUOHHON MacChl BKJIIOYAET PE30HAHCHYIO IOBEPXHOCTD,
BHYTPEHHHE IOJOCTH, BHEIIHIOI PE30HAHCHYIO MOJIOCTh, MUKPOBOJIHOBBIE M3iydarenu. U He
UAET TOUHOTO OIMCAHUS COCTaBa METAJIOB BO BCEM 3TOM.

Hpuna (Paom Tuiian): To ecTh s mpaBUIBHO MOHSUI, YTO MOKA 3TO MPOEKT?

Enena: OTo He nmy0IMYHO, HE IPOU3BEIEHO MyOINYHO.

HNpuna (Paom Tuiian): 3Ha4uT, 3TO MPOEKT, TO €CTh MakeT Ha Oymare?

Enena: Bo3M0OXHO, 3TO IpOU3BEAEHO, HO 9TO CEKPET.

Hpuna (Paom Tuiian): Eciu 310 cexper, 0TKyaa 3TO CTajo U3BECTHO BaM?

Esena: D10 3anmaTeHTOBAHO U CTAJlI0 U3BECTHO U3 MEPEBOA PAOOTHI O CBEPXCHIIE.

Hpuna (Paom Tuitan): Ecnu sta paGora Haxoaurcs B oOLIEeM JOCTyIe, MO Kakou
IIPUYMHE BBl HA3bIBAETE €€ CEKPETHOM?

Enena: IlotoMy dro wHOTZa, KOTJIa TMPOW3BOAWIACH peaau3anus MOJ00HBIX
JeTaTeNbHBIX alllapaToB, COBEPILAINCH MOKYIIEHHUS Ha TAKUX U300peTaTesel, peann3aTopos.

HNpuna (Paom Tuiian): Kak nokyuienue qoka3plBaeT CEKPETHOCTH?

Enena: Her, cekpeTHOCTh — 3TO CJIEJICTBHE HEOOXOIUMOCTH OINpeneIEHHON
OCTOPOKHOCTH. TO €cTh pacKpbITHE TOJILKO HA4aTo, HACKOJIBKO BBl 3HAETE.

Hpuna (Paom Tuitan): Cyas no Tomy, 4To 3/1€Ch HAPUCOBAHO, U HE UMest UH(OpMAIHU O
COCTaBe HCIOJIb3yEMbIX MaTepuasioB, 00 HMX pa3Mepax, 00 MX OOBEMHOM pPAaCMOIOKEHUU
OTHOCHUTEIIHO JIPYT Jpyra, s He MOTY ClielaTh BBIBOJ O BUJAE TOW SHEpruH, KOTOpas Oyler
UCIIOJIb30BAThCS MPU JBUKEHMM 3TOrO ammapara, U 00 3(¢GEeKTUBHOCTH MCIIOJIIb30BAHUS STOU
SHEPruu. A yx TeM Oosee, 37eCh HETIOHITHO MPOUCXOXKCHUE TEXHOJIOTHH.

Ecnu yucTo BHemHEe CMOTpeTh, TO Ha Kopabisax Mex3Bé3maHoro Coro3a COBEpIIEHHO
JpyTUe peleHus O JBWXKEHUU M 00 yrpaBlieHUHM rpaBuTanueil. YUCTo BHEIIHE Yy TOro, UTO S
BIXKY ceifuac, HET CXOJICTBA C HAIIUMU OOBEKTaMHM, C HAIIUMHU Npubopamu. bonee KOHKpETHO 4
Mory o0 3TOM CKaszaTh, e€clid y MeHs Oyner uHdopmanus o0 MCIOJIb30BaHHBIX CILIaBaXx,
MeTalljax, O pa3Mepax 3THX 4YacTell M O TOW PHEpPruM, KOTopas 3alycKaeT 3TH HpuOophl B
JIICUCTBIUE.

07:21 YTo Takoe reHepaTop rpaBUTALMOHHBIX BOJIH?

Hpuna (Paom Tuitan): Tyt HanmcaHo (ceifyac s MPOCTO YKHCTO MO HA3BAHUIO MOTY
CKa3aTb) — «BpICOKOYACTOTHBIN IreHepaTOp I'paBUTALIMOHHBIX BOIH». Jloporas Enena, renepatop
IPaBUTALMOHHBIX BOJH — 3TO J1t000i1 aTom!

Eanena: /la. Ha ypoBHe aToMHO# QU3HKH TOXeE.

Hpuna (Paom Tuitan): Bot Thl, TBOE T€10 — 3TO TOXKE reHEPATOP I'PABUTAIUOHHBIX BOJIH.
A 4TO KacaeTcsi BBICOKOYACTOTHOCTH, TO NOBBIIIEHHE YAaCTOThl IPABUTALIMOHHBIX BOJH HE JACT
HUYETO JUIsl IBVKEHHsI. TaM Hy>KHBI COBEPIIEHHO IPYTHe PEIICHHUS.

08:14 OcHOBHBIC NPUHUMIIBI, HCIOJb3yeéMble B HHOIUIAHETHBIX JIETATEIbHBIX
anmnaparax.

Esena: Kakolf 0CHOBHOH (U3U4ECKUI PUHITHI, KOTOPBIM BAMU UCIIONIB3YETCS?

Hpuna (Paom Twuitan): Ecim MBI TOBOPUM IIpO aHTUIPABUTALUIO, 3TO Jpyras
TEXHOJIOTHS, 3TO HE TEXHOJIOTMM TpaBUTALMOHHOrO jBuratens. OHU o00e OCHOBaHBI Ha
IpaBUTAlIMHU, HO 3TO pa3Hble MPHOOPHI U pa3HbIe TEXHOJIOTHH.

Enena: /la, ectb HeCKOIBKO pa3HbIX. CKa)kuTe, BBl TOBOPUIIN TOJIBKO O MEPBOM IATEHTE



WK 000 BCeX YEThIPEX?

Hpuna (Paom Tuitan): S rosopro ceiiuac 060 Bcex 4eThIpEX, HO, MpaBla, BO BTOPOM
HAIMCAaHO OYEHb MEJIKMMHU OYKBaMHU U Ha S3bIKE, KOTOPBIA HE M3BECTEH KOHTAKTEPY, MOITOMY
yepes He€ 1 He MOT'Y BOCIIPUHSATH UH(POPMAIHIO.

Enena: Ectb emé pabora Pomna — ['oguHa, KoTopas TOXKe SBISETCS PELICHUEM JUIs
aHTUrpaBUTallMOHHOrO nBuratens. [Bmamgumup Pommn un Cepreit ['ogun — yuéHble-(u3ukm,
koTopbie ¢ 1990 no 1993 roma paGoranu B 1abopaTopuu TEXHUYECKOH (U3MKu MOCKOBCKOTO
ABUAIMOHHOTO MHCTHUTYTA, CO3/1aB SKCIEPUMEHTANIbHBIN «KOHBepTep»]. TaM M3BECTEH cIliaB B
00MmuUX yepTax. ITO MEXaHW3M MAarHUTHOW JIEeBUTALUHU. ITO (Pocdop, CBHUHEL, Me/lb U KHUCIOPO
B Buje MeTasia. To ecTb TaM TOK€ TN€HEpPHUPOBAJIOCH IIEKTPOMArHUTHOE MOJIE C TMOMOIIBIO
NONYIIEYEK, SBISAIOLNIMXCS HCTOYHUKAMU JJIEKTpOMarHuTHoro mois. MM He ypamoch
noaTBepauTh nociie 2000 roga To, 4TO yaanock ycnemHo B 80-€ rojbl.

Hpuna (Paom Twuifan): A uro um yaanock B 80-e roabI?

Enena: Mammuna neButupoBana.

Hpuna (Paom Tuiian): B marautHOM T071E?

Eaena: /la.

10:02 O neBuTALIMM B MATHUTHOM I10JI€.

Hpuna (Paom Tuiian): JleButanust B MAarHUTHOM TI0JI€ Y>K€ JIaBHO M3BECTHA M BO3MOXKHA
JUIT MHOTHMX MaT€pHaJIOB, OTOMY 4YTO MAarHMTHOE IIOJIE CO3JAET OTTAIKHMBAIOIIYK) CHUIY OT
IPaBUTALIMOHHOTO MOJISL. [leo B TOM, YTO 3TO BO3MOKHO TOJIBKO JIJIsl OTHOCUTEIHHO HEOOIBIINX
npeameToB. [IoToMy 4TO ¢ pocTOM Macchl 00BEKTa MPSIMO MPOMOPIUOHATIBHO JOJKHA PacTh
CHJIa TUIOTHOCTH MAarHUTHOTO TOJs. A CTpeMJIeHHE ero coOpaTh B OJJHOM MECTe U HalpaBUTh
CTPOr0 MEPHNEHIUKYISIPHO T'PaBUTALMOHHOMY IIOJK BBI3BIBAET CJOKHOCTH, IOTOMY YTO
TE€HEPATOpP TAKOr0 MAarHUTHOI'O IOJIS JOJDKEH HAaXOIUTHCS Ha OIPEACIIEHHOM PAacCTOSHUU OT
00BEKTA.

Enena: Ha xakoM paccrossHun?

Hpuna (Paom Tuiian): Ha neGonbpuioM paccTossHMM (TOKa3bIBa€T, YTO B Mpejaenax
HECKOJBKUX MeETpoB). IIOTOM IUIOTHOCTH MarHUTHOTO TIOTOKAa TMaJaeT, COOTBETCTBEHHO,
TPABUTALIMOHHBIC TIOJII CHOBA HAYMHAIOT COEIUHATHCS APYT C JIPYroM, CXJIONBIBAIOTCS B OJIHY
IPaBUTALIMOHHYIO BOPOHKY, U OOBEKTHI CHOBA MIPUTATUBAIOTCS APYT K JIPYTY.

11:59 Cnioco6 nonasJieHNsi rPaBUTALMH.

Hpuna (Paom Tuitan): IlosTomMy [ aHTUTpaBUTAllMM €CTh JPYroe pelleHue.
['paBuTanuio MOKHO 3((EKTUBHO IMOJABUTH TOJBKO BCTPEYHOH TIpaBUTALlMEH, BCTPEUHBIMHU
IPaBUTALMOHHBIMU BOJHaMH. HO OHM JOMKHBI OBITH HANpaBJi€Hbl MEPHEHIUKYISIPHO
NPUTATUBAIONIEMY OOBEKTY MEXAY HEOAHOPOJHOCTSMHU €ro IPaBUTAIMIOHHOTO MOJS M MMETh
SHEPTHI0 WMITYJIbCAa BOJIHBI, B JIBa C ITOJIOBUHOM pa3a MPEBBIIAIOIIYI0 SHEPIHI0 HMITYJIbCa
BOJIHBl NpUTATHBaOLIero ooObekTa. I[loToMy dYTO HY)XHO HE TOJBKO YAEPKUBATHCS OT
NPUTSKEHUS,, TO €CTh JIEBUTUPOBAaTh, HO M JIBUraThCsl B T'PABUTALMOHHOM IOJie. A YTOOBI
JBUTaTbCsA B TPABUTALIMOHHOM II0JI€, CJIEAYS €ro HEOJHOPOAHOCTSM, Ja €IIE YyAep:KuBas
00BEKTHl Ha KOpabje OT MHEPLUUMOHHOIO IBMXKEHMS, JUISl 3TOTO Hy)XHa OOJIbIIE SHEPrus, 4em
HHEPTHUs NPUTSHKEHUS K 3TOMY OOBEKTY.

Ter ke 3Haemb, 4TO, Hampumep, TeOs, ¢ TBOEH Maccoil Tena, 3eMiisd MPUTSATHBAET C
onpenenéHHOW cuiaoi. UToOBl ThI MOIJIa OTOPBATHCS OT 3€MJIM HAa OAMH METP HMEHHO C
MTOMOIIBIO YHEPTUN AaHTUTPABUTALIMH, HY’KHO HalPaBUTh OT TBOETO TeJla NEPIEHANKYJISIPHO BHU3
HHEPTHUIO TPABUTAIMU B JiBa C MOJOBUHOM pa3a OOJIbINYI0, YeM Ta, KOTOPOil 3eMJIsl IPUTATUBAET
TeOs.

Enena: B 1Ba ¢ nonoBuHoOM pasa, 1a? A nmoueMy /iBa ¢ OJOBUHOM pa3za?

HNpuna (Paom Tuitan): Iloromy uTo rpaBUTAllMOHHAs BOJHA HE CTaTUYHA BO BPEMEHH, a
o0aaeT KUHEMAaTHYeCKOH aKTUBHOCTBIO.

(Upuna) S Haneroch, Thl MOHUMAEIh, O YEM OH.



Eanena: Hy, norenuuanbHO.

15:16 Yckopenune cBO0OOJHOrO najeHus1 KaK 3aKOH rpaBuTanuu. ' paBuTAaMOHHBII
NATYHK.

Hpuna (Paom Tuiian): Kunemarnueckas — 3T0 3HauuT [ABWkymascs. W ara
KMHEMAaTU4eCKasl aKTUBHOCTh T'PaBUTALlMOHHOM BOJIHBI BO3PACTAET C JABMIKEHUEM IO IOTOKY
BpeMeHU. Bam H3BECTHO 3TO MNpOSBICHME 3aKOHA TPaBUTALMM KaK 3aKOH 00 YCKOPEHUH
CcBOOOIHOTO ITaJICHHUS.

Enena: Cxaxure, a HET JIM peLIeHUs 11 CTaOMIN3aIK KoseOaHus?

HNpuna (Paom Tuitan): Kakoro konebanus?

Enena: Toro, koTopoe BBl YNOMSHYJIH, KOTOpoe co37aéT HeI((PEKTUBHOCTh B JIBa C
MOJIOBMHOM pa3a.

Hpuna (Paom Twuifan): B nBa ¢ monoBuHOMN pasa 310, HA000POT, OyaeT dhdekTHBHO, TO
€CTh ThI Oy/IelIb YEPKUBATHCSA HA MECTE U CMOYKEIIIb ITepeMeaThCsl.

Enena: 3HaunT, B 3THUX JBUraTelsAX PEUICHUE COAEPIKUTCA B YIIPABIECHUH, B TOYHOCTH?

HNpuna (Paom Tuiian): Bc€ neno B ToM, YTO I'paBUTALlMOHHBIE BOJHBI HEOJHOPOIHBI,
MEXIYy HUMH CYIIECTBYIOT Kak Obl BOJHBI M MpoBaibl (IIOKa3blBaeT). A HalpaBlsTh
AQHTUTPABUTALIUIO HY’KHO UMEHHO MEXy BEpIIMHAMU BOJIHBIL. TO €CTh HANpaBIATh IPaBUTALIUIO,
4yTOOBI OHA CTaja AaHTUTPABUTALIMEH, HY)KHO MEXIy BEPIIMHAMHU BOJIHBL. A 3TO HEBO3MOXKHO 0€3
TPaBUTAIMOHHOTO JaTyuka. [ paBUTAIIMOHHBIN JAaTYUK — 3TO TaKOW MPUOOP, KOTOPHIM SIBISETCS
COCTaBHOM YacCThIO JIIOOOT0 aHTUTPABUTATOPA.

Eaena: Ckaxurte, peub HAET O BOJHAX, KOTOPbIE B HAHOCEKYHAY IPOUCXOJST,
IIPABUJIBHO?

HNpuna (Paom Twuitan): Jla, TbI ke 3Haellb, YTO TPaBUTALMSI CYILIECTBYET HE MPOCTO Kak
CTaTUYHasl BOJHA, OHA YCKOPsET OOBEKTHI 10 BpeMeHHU. To ecTh yCKOpsAeT UX NPUTSHKEHUE ApYyr
K Ipyry.

Eanena: /Ia. Ho mpo BpeMsi — 3T0O criopHBIi Bompoc, a mpo BTopoi 3¢ dekt — 1a, B Kypce.

Hpuna: f nonsia, npo 4to oH roBopuT. OH TOBOPUT MPO TO, YTO €CIIM OOBEKT MajJjaeT Ha
3eMJII0, OH XK€ MAJAeT HE C IOCTOSTHHON CKOPOCTBIO, @ OHA YCKOPSIETCA.

Enena: A, yckopsercs. [a-na-na.

Hpuna: On 006 3TOM Ceifuac.

18:07 Paom Twuiian o rpaBUTALMH HA IPYTHX IJIAHETAaX.

Enena: MoXHO ClTpOCUTh, HACKOJIBLKO CUTYalus oTin4yHa y Bac? Ha Baieil mianere win
Ha OJIM3NEXaIINX, I7I€ CUTYallli0 MOKHO CPaBHUTH C HaIlei?

Hpuna (Paom Tuiian): B cMbiciie «cuTyanno MOXHO CPaBHUTH C Ballein»?

Enena: C aHTUrpaBUTAIIMOHHBIMU BOJTHAMHU U € 3 PEKTUBHOCTHIO.

HNpuna (Paom Tuitan): Ha kaxxaoi miaHere HY)KHO CBOE KOJIMYECTBO aHTUTPaBUTAINH,
BCE 3aBUCUT OT €€ Macchl. BOT Ha Bamey IJIaHETe HY)KHO B JIBa C MOJOBHUHOW pa3a IMPEB30MTH
3apsil KBAHTOBOTO TOJIS TPABUTALIMU. A TJie-TO, I1ie 00Jblle MPUTSHKEHUS, HY)KHO YMHOXaTh 3TO
YUCII0 Ha KOO PHUIMEHT, KOTOPHI paBeH rajlakTHUYeCKOM MOCTOSIHHOM, OTKpBITO Hpl0TOHOM.

Eaena: Cnacu6o. To ecTh, B IpUHIIMIIE, OUE€Hb TTOX0Kask CUTyaIus?

Hpuna (Paom Tuiian): [a.

Enena: MutepecHo.

19:20 Tperuii ypoBeHb IVIOTHOCTH M €IMHCTBO 3AKOHOB (PU3UKHU.

Enena: Her nu Takux miaHeT, y KOTOPBIX COBCEM Jpyras (pH3HKa, IPOSIBISIETCS COBCEM
o-1pyromy?

HNpuna (Paom Tuiian): Ecau mMbl TOBOpHM O (U3UYECKOM MHpE, MUpPE TPEX ypOBHEH
IUIOTHOCTH, MUpPE TPEX M3MEPEHHH, I/ie CYIIEeCTBYIOT (hHU3MYECKHUEe aTOMBbI U (U3NYECKUE MO,
TO, KOHEYHO, 3aKOHBbI Be3l€ €auHbl. Eciim MBI TOBOpUM O MHpax APYroW IUIOTHOCTH, TO,
KOHEYHO, TaM 3aKOHbI (PU3UKU ApPYyTHUE, 1a U OTCYTCTBYET caMa (u3uka. Tam ecTb MaTepus, HO



COBCPHICHHO C MHBIMU cBorictBaMu. Ho Tam YK€ )KUBYT APYIruc CymecrBa, a HC T'yMaHOWUbI.

20:08 O moMomM MHOILVIAHETS H NMPOJABUKEHNI0 HAYKH Ha 3emuie.

Enena: Ckaxure, sBJISIETECH JIM BBl KypaTOpaMU HayKH Ha 3emiie?

Hpuna (Paom Tuifan): YTo Thl MOHUMAEIIb MO CIOBOM «KypaTopbi»?

Enena: Kotopble 1atl0T BIOXHOBEHHUE, MMOJICKA3KH.

Hpuna (Paom Twuifan): [la, MbI CBOMM KOHTaKkTEpaM MOJCKa3bIBaeM, KyJla UM JIBUTaThCA,
HO MBI HE DPACKpbIBAEM TEXHOJIOTMM, TOKa Bbl HE TOTOBBI K 3TOMY. MBI MOXEM TOJIBKO
MI0JICKa3aTh, B KAKOM HaIlpaBJICHUU BaM UATH.

Esena: Xotenu Obl Bbl HAaM IOMOTaTh AAJbIIE B HAIIMX CKPOMHBIX MOMBITKAX ?

Hpuna (Paom Tuitan): Koneuno. ¥ Hac B Mex3Bé3gaoM Coro3e Jaxe ecTb COOOIIECTBO
[0 TOJAJIEPKKE 3€MHBIX YUEHBIX B MX INO3HAHWM MUpPA, B MX NO3HaHUU BcenenHoil. B Hero
BXOJISIT MHOTHE YUEHBIE, 5 TY/1a TOXKE BXOXKY. YTpasisieT uM ceiiuac Cen-XKepmen, oH ¢ [Jucapy,
C TOM IUIAHETHI, HA KOTOPOM >KMBYT BalllM I'€HETHYECKUE POJICTBEHHMKHU. M OH pemmwn co3nartsb
Takoe o0IIecTBO, KOTOpoe Obl MOTJIO HEHaBS3YMBO MOJICKAa3bIBATh BaM MyTH pa3BuTusi. Ho mpu
3TOM, YTOOBI MX HE TOJBKO BOCIPHHITH, HO U BBIBECTH B NPAKTHUKY, €CTECTBEHHO, HY>KHBI
YU€HBIE U JIIOAH, KOTOPBIE CMOTYT 3aHATHCS 3TUM, BKJIa/IbIBasi CBOM CPE/ICTBA.

Eaena: [lpaBuibHO JM S MOHKMMAaro, YTO Korja u3o0perarenb NHUIIET (HOopMylly, OH
MOJIy4aeT IOACKa3KH, KOIJa caM JIOXOAUT [0 OIPENEIEHHOIO YPOBHS, M €My HE XBaraer
HEMHOT0?

Hpuna (Paom Twuifan): [la, TyT Bc€ €m0 B TOM, YTO MbI JaéM IOJCKA3KH, KOHEUHO, HO
YEJIOBEK MOXET BOCHPHUHATH MX TOJIBKO Ha CBOEM s3bIKe. ECIM OH HE 4YellOBEK HAayKH M HE
o0ajjaeT 3HaHUSIMU TEPMUHOB U (JOPMYJI, OH BCE BOCIIPUMET MO-CBOEMY.

Esena: OH He CMOXKET 3alIOMHUTh, paciinpoBaTh, YTO €My FOBOPST?

Hpuna (Paom Twuitan): [la. Bor npumep, KOTOPBI MBI yXKe IPUBOIIIIH.

Ecnu M1, fOMTycTHM, CKaXXeM 4eJI0BEKY, KOTOPBIN KUBET B AQpurKe, HEe XOAUI B IIKOIY U
ABJIIETCS. HALIUM KOHTAaKTEPOM, K IIPUMEPY, MOUM, UYTO «BCE COCTOUT U3 aTOMOB». OH, HE 3Has
CJIOBA «aTOM» Ha CBOEM SI3bIKE, BOCIIPUMET 3TO KaK «BCE, BCE MPEAMETHI, COCTOAT U3 MAJICHBKHUX
MSYMKOB, TAKUX MAJIEHbKHX, YTO UX HE YBUAMILIB I7azom». M OH nake MOXKET HE MOBEPUTbH,
cka3arthb: «Kak 310, n3 MSIUMKOB? S e UX HE BIXKY».

(Mpuna) Kak Tebe Takoe?

23:23 Paom Twuiian o mepemelmieHMH KOpalJsi ¢ MTHOBEHHOW CMEHOH JIOKALMH.
I'paBUTALMOHHBIN NPBIKOK.

Enena: Emé Opin 3abaBHbIN croco® omucare rpaBuTanuio bammapoM, H3BECTHBIM
KoHTakTépoM. CoryiacHbI BBl C ATUM WK HEeT? D10 Obuto caemano B mapte 2023 roma. Cekper
aHturpaBa bamapa — HaiiTu B caMOM OOBEKTe IMEpeMeHY JIOKAallMH M, COOTBETCTBEHHO, €&
MIOMEHSTb.

Hpuna (Paom Tuitan): 310 TO camoe, 0 4éM s roBopui. CeKpeT aHTUIpaBUTALMU — B
caMOM OOBEKTEe, KOTOPBIA MojBepraercs rpaBuTanuu. Ho cMeHa moymkHa OBITH HE JIOKAIWi,
CMEHa JI0JDKHA OBITh KBAHTOBBIX IOJIEH, KOTOpble OyIyT HampaBieHbl K OOBEKTY I'paBUTALIUH,
pa3pbIBas UX CBS3b.

Enena: D10 Kak-To cBsA3aHO c Jokauueil? To ecTh yCIOBHO CBSI3aHO C JIOKALMEN depes
KBAHTOBYIO 3allyTaHHOCTb U T.J., IPaBUILHO?

Hpuna (Paom Tuitan): Yepe3 uro?

Enena: To ecTb BbI CKa3zaiu, 4To Ja, 3TO MpaB/a, HO Ha3BAIU APyroi npuHuun. Ecte amn
CBSA3b MEKIY STUMHU JIByMs BellaMH?

Hpuna (Paom Tuiian): Jlokauus — 3To ke MECTOHAX0XAeHHE?

Eanena: Jla. D10 Kak KOOpAMHATHI, KOTOpble OyATO OBl MHE 3ajgaHbl. S| HaxoXych Ha
Kakou-ToO TaM A4, K IpuUMepy.

HNpuna (Paom Tuitan): U? Tel Haxoaumiscs Ha A4, 1 uT0?

Enena: Msbl Mmensiem koopauHaTy Ha b4 — u OH nepemMemnaercsi.



Hpuna (Paom Tuiian): Eciu MBI TOBOPMM O MTHOBEHHOM IEPEMEIICHHUH, TO ITO HE
aHTUTpaBUTALMsI, 3TO T'PAaBUTALMOHHBIN nBUrarens. Ho Tam HeT aHTUrpaBUTAllUU, TaM €CTb
IPaBUTALMOHHBIN MPBIKOK. MBI TaKO€ UCIIOJIb3yEM TOJIBKO B MEX3BE3AHBIX MEPENETax, a TaKKe
B Iepenérax BHYTPH 3BE3AHBIX CHUCTeM. Eciau ans miuaHeTapHbIX JBUTaresneil Oosblioe
paccTosiHUE, JOIrO JIETETh, Mbl MOXKEM MCIIOJIB30BaTh KOPOTKHE TI'PABUTALMOHHBIE NPBDKKU
BHYTpHU OOJIBIIUX 3BE3AHBIX CUCTEM, HApUMep, Takux, kak ColHeuHas cuctema. JTo OoJjblas
CUCTEMA, JOJIIO JIETETh HA IUIAHETAPHBIX JBUTATENSIX, KOTOpBIE Pa3BUBAIOT MAaKCHMAaJIbHYIO
CKOPOCTBH BCETO-TO 1/8 OT CBETOBOHA.

25:42 3emHas Hayka U udydenue marepuu. O cMeHe mapagurmMbl MbILLICHUS 1JIA
HOBBIX OTKPBITHIA.

Enena: Ckaxure, HaM OY€Hb JAJIEKO JO TaKUX TeXHOJOrui? M B KakoM HampaBJICHHH
HYXKHO JIBUTAThCsI, YTOOBI OBITH ONMKE?

Hpuna (Paom Tuitan): OTo BCE 3aBUCUT OT TOro, Ha KakOM »JTale ceiyac Bala
TEXHOJIOTHSI, U OT FTOTOBHOCTHU YUYEHBIX IPUHATH MHYIO KOHLEIIUIO CTPOEHUS MaTEpUH.

Enena: CornacHel nu BBl C HAIIUM B3IUIAJIOM, YTO HayKa Ha 3eMJie HaxXOOUTCS B
JIOBOJILHO OTPaHMYEHHOM COCTOSHUM? MHOrue Hu300peTeHHs He MOJy4aloT XoJa, M Hayka,
CKOpee, HAllOMUHAEeT HEKyl JOrMAaTU4YHYI0 CHUCTeMy, TrJe OoJibllle OrpaHHuYeHUM, Yem
U300peTeHHIH.

HNpuna (Paom Tuitan): Hy na, y Bac Takoe ectb. Xots 3a nociennue 300 net 3emisiHe
COBEPILMINA OOJIBIION HAayYHO-TEXHUUYECKUI PBIBOK, HAYYHO-TEXHMYECKYIO peBomouuio. M B
3TOM Ballle PEUMYILECTBO, YTO BBl CMOTJIM U3yYUTh MaTEPUIO JOCTATOYHO Xopomwo. IIpocTo B
0o0BsICHAETE 3TO TMO-IApYyroMy, He Kak Mbl. Ho Bame oOBsICHEHHE MaTepuu, KOTOpOe
CyIIECTBOBAJIO TOTJA, M KOTOPOE CYHIECTBYET ceWyac, I BallMX TEXHOJOTHH 3TOro
JIOCTaTOYHO. [[7151 TOrO ypOBHS TEXHOJIOTUM, KOTOPBIE €CTh Y BAac ceiyac.

Jlng nanpHe#ero NpoABMKEHUS TI0 3TOMY IYTH, JUIsl 60Jiee COBEPLICHHBIX TEXHOJIOTHMA
(o COBEpUIEHCTBOM s TMOHUMalo, Oosee ObICTpble, YA0OHBIE, Oe30macHble M TOHSTHBIC
CIocoObl, HalpUMep, MepeMEIIeHN) — ISl 3TOrO YK€ HY)KHO MEHSTh MapagurMy MBIIIICHHUS.
[Toromy uTo 0€3 cMeHBI MapaJurMbl MBIIUICHHS Bbl HE CMOXET€ CIeNlaTh OTKPBITHUS,
HEOOXOJMMbIE JJI CO3/IaHUsl KAKMX-TO MAaKeTOB, MPUOOPOB, KAKMX-TO OMBITHBIX 00Opa3loB. A
€CJIM BBl HE CO3/[a/IUTE OMBITHBIX 00PA3II0B U MAKETOB, TO HE CMOXKETE CO3/IaTh TEOPHIO, KOTOpast
Oyner noka3plBaTh cama ce0s, a 3HAUUT, HUKTO HE BBIJIETUT BaM MaTepHallbl U CPEJCTBa JUIS
CTPOUTENIbCTBA MHBIX TEeXHONOTWi. BHauane nomxkHa ObITH TeopHs. TOJBKO MOTOM CleIyeT
MPAKTHKA.

Hampumep, 31eKTpU4ecTBO CYIIECTBOBAJIO BOKPYT JIOAEH ThicaueneTus. Jlroau Buaenu
€ro JICHCTBHE B Pa3HBIX MPOSBICHUAX — B MOJIHHAH, B AJIEKTPU3aLUK NTpeaMeTOB U T.11. Ho Hudero
HE MEHSIOCh, TIOTOMY UYTO He Obljla CO3/1aHa TEOpHs DIEKTPUYECTBA, TOITOMY HUKTO HE CTPOMII
3aBOJIBI JUISl TIOJIYYEHMS JaXKe HJIEKTPUUECKHUX JIAMII. 3a4€M HUX CTPOMTbh, €CIIM HEMOHSTHO, YTO
CTPOUTh, M HEMOHATHO, KaK 3TO JOJDKHO BBHINJISIETh? BHawane mnosBuinchk paboThl 10
OOBSCHEHHIO, YTO TaKO€ JJIEKTPUYECTBO, KaK OHO TMOSBISAETCS, KaKUM 3aKOHAaM OHO
noguuHseTca. M TOJIBKO TOTOM TOSBWIMCH II€PBbIE OMNBITHBIE 00pa3lbl CBETUIHHUKOB,
OCHOBAaHHBIX Ha AJIEKTPUYECTBE.

W xorma »TH ONBITHI OBUIM YBEHYAHBl YCIIEXOM M MOBTOPEHBI B Pa3HBIX CTpaHax,
pa3HBIMH YYEHBIMHM, HE3aBUCHMO Jpyr OT Jpyra, TOJbKO TOTAA IPAaBUTEIBCTBO BallIMX
roCyZapCTB BBIJIEIMIO MaTepHUaIbHbIE CPEICTBA AJI CTPOUTEILCTBA 3aBOJAOB, IS MOIYYECHMS
9TUX Jami. BHauane, kak Tbl IOMHUIIb, OHU OBUTN OT T€HEPATOPOB, pabOTalu Ha MOCTOSHHOM
toke. Tonbko yxe mocie Huxomnsl Tecnbl 6bU1 M300peTEH MepeMeHHBIN TOK, TaM TOXKe Oblia
cBOs1 Oopb0a.

OTO MBI ceiiuac TOBOpUM 00 3nekTpuyecTBe. To e caMoe MOXHO CKa3aTh O JIIOOBIX
TEXHOJIOTHSIX, 0 KOCMUYECKNX TEXHOJIOTHUSX.

30:22 Paom TwuiiaH 0 nepeMEeHHOM JJIEKTPUYECTBE U ero Hed3(PPEeKTUBHOCTH.



Enena: A Bbl NOATBEP)KIAETE, UTO IEPEMEHHOE NIEKTPUUECTBO — 3TO NMPABUIIBHBIN MyTh,
10 KOTOPOMY MBI TIOIIIN?

Hpuna (Paom Tuitan): YV Hac apyroi myTs. Mbl BOOOIIE YaCTO UMEHHO 3JIEKTPUYECTBOM
M30JMPOBAHHO HE MOJIb3yeMcs. /[ Hac mepeMeHHbIN TOK He MPEACTABISIET LIEHHOCTH, IOTOMY
YTO OT HEro OBICTPO BBIXOIAT M3 CTPOS MPOBOJHHMKH, a MOILTHOCTh TOKAa, KOTOpas HaM HY’KHa,
OHa HE MOAXOAMT /I IEPEMEHHOCTH, TaK KaK CaMd IPOBOJHHUKHM HCITYCKAalOT TEIUIO OT
BUOpaIuii TOKa. DHEprus MpOCTO YXOAMUT B BO3/1yX, B POCTPAHCTBO.

Esena: A cuurtaercs opuunanibHO, 4YTO 3TO ONTUMH3AIMS ObLIA.

Hpuna (Paom Tuitan): Ham 310 He HY>KHO. 3aueM HaMm MepeaaBaTh 4epe3 MPOBOTHUKH,
MBI MO’KEM JIEKTPUYECKHUE MO epeaaBarh U 6e3 Hux?

Eanena: Bor T0, 4TO BBI CKa3a1M, — CKA4OK B [IOHUMAaHHUHU [1aPaUTMBL.

Hpuna: Ilpencrasnsenib, HaBepHOE, MOXKHO JIep)KaTh Ha JaJOHU Tene(OoH U 3apsSaAuTh
B3TJISIOM.

Enena: S mogo3peania 4To-TO Takoe.

Hpuna: On yneibaetcs. ['oBopHuT: «Y Bac ke TOXe eCTh OeCIIPOBOIHBIE 3aPSIIKI».

Eaena: Jla, onu noka He 3QQEeKTUBHBI, 3apSIHUKHU TeIe(OHOB.

Hpuna (Paom Twuitan): Temepp Bam creayromuid 3tanm — MOOWIBHBIN TenedoH
MOJIHOCTBHIO HA COJTHEYHBIX OaTapesix.

31:47 O nepexoje K HOBbIM TEXHOJIOTHSIM HA APYIHX ILNIaHeTax. YTo cTaHeT TaKuM
CITHHKOM» JIJIsl 3eMJISIH?

Eaena: Ckaxure, nepexoja K TakoW Mapajaurme, KOTOPYIO Bbl YIIOMSHYIU B (HIbME,
KOTODBIH g nepeBoauna (naTepBbioepsl Llesaps [1anca CanbpBaTtope Toxxe 00 3TOM CHPAIIMBAIOT),
OyZeT M 3To MoJ0OHO CKauKy HapaJurMbl OT TOIUIMBHOM 3HEPreTUKU INT00aibHO K KBAHTOBOM
sHepretuke? byzaer nu tak? Ilauc roBopuTt, 4To 3TH pabOThl UMEHHO 00 3TOM, BOT 3TH YEThIpe
naTeHTa M «cymepcuiay. bpUl 1M y Bac TakoW CKayOK Ha JPYTHX IUIAHETaX, KOTOPHIH
OIMCBIBACTCSI, MOJOOHBIN HaleMy?

Hpuna (Paom Twuitan): Ha nameit muianete He ObUTO TaKWX TOTUIMBHBIX PECYPCOB, KaK y
BaC, TAaKOrO KOJMYECTBA TaK HAa3blBAEMbIX KHUAKMX YyriaeBoaoponos. Ilostomy Hamm
TEXHUYECKUE PEIICHUs JIUIs ABMXKEHUS XOTsI ObI M0 TUIaHeTe ObLIIM OCHOBaHbI Ha SHEPTUU Hallel
3Be3nbl. He ObUIO y Hac Takoro OoraTcTBa TOJ HOTaMH, a XOTEJIOCh TOXE OBICTPO
nepeMeniaThcs. A y Bac, MOKa Bbl He HMcCuUepraeTre Bce 3TU OorarcTBa, BalleMy Hay4HOMY
COO0OIIECTBY HET CMbICIIA KaK-TO aKTUBHO LIEBEIUTh MO3TaMU B 3TOM HaIPaBJICHUU.

Eaena: Y ausurensHo. Ham noBesno, HO Mbl 3TO HE HCIIOIb30BAJIN Ha IJIAaHETE.

Hpuna: CmemHo ckasai, ga?

Enena: O4yeHb CMEIIHO, KaK MbI BCE UCIIOIB3YEM.

Hpuna: OH cka3an, 4To IOKa Mbl HE MCIOJIb3YyEM BCE 3amachl TOM 3HEPruu, KOTOpas y
Hac YK€ e€CTh, HallUM Y4YEHBIM HET CMbIC/Ia aKTUBHO U B MacCOBOM MOpPSAKE JyMmMaTh B IPYroM
HalpaBJICHUH, B HAIIPaBJICHUU alIbTEPHATUBHBIX HICTOYHUKOB dHEPTUH.

Enena: HaM HyX€H «ITHHOKY.

Hpuna (Paom Tuilan): «I[luHOK» BaM mpemnoaHecéT KapMma Ballel IJIaHEThl, KOT/1a BBI
JIO’)KUBETE /10 TOTO MOMEHTA, KOTJja He OyJeT APYyroro BHIXO/A.

34:19 Oco3HAHHOCTH 001IECTBA U YYEHBIX KAK OCHOBA I Pa3BUTHS NPOPbIBHBIX
TEXHOJIOTMH.

Enena: Henp3s nu gath HaM coBeT, YTOOBI MBI TMOIUIA IO TO3UTHBHOMY TyTH 0e€3
CITUHKOB»?

Hpuna (Paom Tuitan): HykHa 0CO3HaHHOCTH OOJIBIIMHCTBA OOIIECTBA U OOJIBLIIMHCTBA
YU€HBIX, KOTOpBbIE MOTJIHM OBl HCCIEAOBaTh BEIIM, MOKa He oJ00peHHBIe OOIIe HaydHOI
napagurmMoi, KOTopass B CBOIO O4Yepelb, €CTECTBEHHO, OIUIaUMBACTCA OMNPENeIEHHBIMU
BJIACTHBIMU CTPYKTYPaMH, MIPUKOPMIICHHBIMU HEPTIHBIMUA MarHaTaMu.

Enena: Cnacu6o 3a moareepxkaenue. Ceityac 3Ta cutyarus ctajia 6ojee cBOOOTHOMU, HE



npasaa au? Kaxercs, 4To n300peraTenn MOTyT BCE-TaKU YTO-TO MMPOU3BOIUTH H...

HNpuna (Paom Tuiian): OHM MOTYT 4E€PTHUTb, IPOU3BOIUTH, MMCAThH, HO 0€3 MPOJBUKEHHUS
Ha MaTE€pUaAJIbHOM YPOBHE 3TO HUYETO HE JIACT.

Eaena: Ho, BO3M0>XHO, 3TO CTaJI0 MEHEE OIIACHBIM?

Hpuna (Paom Tuiian): [loHuMaemb, ecTb ONAaCHOCTh HE Takas sIBHAs, YTO KTO-TO TaM
OTHUMET JKH3Hb WIH enl€ YTo-TO. ECTh MpPOCTO OMACHOCTH TOTO, YTO 4YEJIOBEK C O3THM
M300pETEeHNEM TIOMBITACTCS MOUTH K yUYEHBIM, YTOOBI €MY BBIACIWIH ONpeIeEHHbIE CPECTRA, a
ero paboTy IpOCTO M3MEHST U CKaXyT, YTO OHA HE MOJATBEpAWJIach, WiH emeé uto-aubdo. Mnu
CKaXyT, YTO CJIMILIKOM J0pora npoBepka. I OH Tak M OCTaHETCS CO CBOUM IPOEKTOM, TaK
CKAKEM.

36:09 O cucreme NpoABHKEHHMS HAYYHBIX H300peTeHNH HA APYIUX IJIAHETaX.

Enena: Ckaxure, He3aBUCHUMbIE H300peTaTeNy Ha BAIIMX IUIaHETaX, Haubosee MOX0KuX
Ha Hallly, OHM MpoOuBanu cede AOPOry WM U3HAYaIbHO MOMydanu noaaepxxky? Mnu kak Ob1 HET
TaKOW CTPYKTYPBbI, IO3TOMY HUKOTI'JIa HE OBUIO CIIOXKHOCTH?

Hpuna (Paom Twuitan): Y Hac mo-apyromy yCTpOEHa cama CTPYKTypa. Y Hac 000
TYMaHOUJ MOXET OOBSBUTh B HAYYHOM COOOIIECTBE O CBOEH Hee, 1 OHa OyIeT aBTOMaTHYECKH
IIpOBEpeHa Ha KOMIIBIOTEPHBIX MakeTax. M ecnm oHa OyAeT MoOATBEpKIeHA, ATOT T'yMaHOH]
OyzeTr mpuriameés B HaydHOe COOOIIECTBO, M HAYYHOE COOOIIECTBO CaMO €MY BBIJICJIUT TPaHT. Y
HAac Hay4yHOE COOOIECTBO, €ro (PMHAHCHI HE3aBUCUMBI OT (PUHAHCOB KaKUX-TUOO MOJIUTHYECKUX
CO0O01IeCTB.

Enena: IlorstHO. X0Tenock Obl, 4TOOBI TaK CTajIO U y HAC.

Hpuna (Paom Tuitan): Otkyna Oepyrcs ¢unancel? CamMo 0OOIIECTBO uepe3 CBOM
MHCTUTYTBl cOOMpaeT omnpeaenéHHble (PUHAHCOBBIE MOTOKM U HANpaBisSeT UX Ha YYEHBIX, HA
ylpaBJjieHue, Ha 0€30MacHOCTh U T.J1. DTO PErYIUPYET CaMo OOIIECTBO.

Enena: ®uHaHChl HE B TOM CMBICIIE, KaK Y HAC, MOJIydaeTcs?

Hpuna (Paom Tuitan): OHu MOTYT OBITH B pa3HbIX (opMax, HE 0053aTENBHO 3TO KaKue-
TO MOHETHI WM OaHKHOTHI, XOTs OBIBA€T M TaK, NOTOMY YTO JUIsi TYMAaHOUJOB YacTO Ba)KHO
JEp’KaTh 4YTO-TO B PYKax M YYyBCTBOBaTb 3TH 3Hepruv. HO €cTh M IUIaHEThl, B KOTOPBIX
MOJIHOCTBIO 3JIEKTPOHHBIE CUCTEMBI (PHAHCOBBIX MIOTOKOB.

Enena: Oto, ckopee, Kak AaTh pecypc, IPaBUWIbHO sl IOHUMAaK0?

Hpuna (Paom Tuitan): [a. Hame sxoHOMUYeCKO€ pa3BUTHE HAIIPABIISIETCS TEMU CUIAMU
o011ecTBa, KOTOPbIE 3aMHTEPECOBAHBI B €0 PA3BUTHH.

Eanena: Ilorpscatome!

38:54 Paom Twuiian o Tpancnopre Ha miiaHere bypxan.

Enena: VMmeercs nu y Bac MENTKUN, KPYIHBIN TPAHCHIOPT U MOJ00ME JOMOBBIX MAIIIHH,
/i€ UCTIONB3YIOTCSI KBAHTOBBIE JIBUTATEIIN?

Hpuna (Paom Tuitan): Umenno na bypxane?

Enena: 5 yBepena, uto bypxaa — 3To 0JjHa U3 CaMbIX NPOJABUHYTHIX IUIAHET.

Hpuna (Paom Tuitan): D10 cronuma Mex3Bé3nnoro Coro3a. Jla, y Hac Kaxablii MOXET
KYIUTh WHAUBUAYATBHBIN JETaTeIbHBIN ammapat Ju00 MOoJIb30BaThCsl 001MeCTBeHHBIM. Eciu 310
MMEHHO TOT TPAHCIOPT, KOTOPBIN UCIONB3YIOT JIJIsl IBUKEHHUA 10 MiaHeTe bypxaza, oH He umeer
KOJEC, KakK, BIPOYEM, MpaKTUYeCKu Besne B Mex3Bé3nHom Corose, MOTOMY YTO TEXHOJIOTHH
nepegaHbl BCeM IUTaHeTaM, KoTopble Berymwin B Ham Coro3. Jlake ecnu ObLT 0 ATOTO
KOJIECHBIM TPAHCIIOPT, TO TIOCTEIIEHHO OT HEr0 OTKAa3ajuCh, MOTOMY YTO JUIsl HEro HYXHO
CTPOUTH JOPOTH, a JOPOTH YaCTO HYKHO CTPOUTH HE HANPSIMYIO MEX]y MyHKTaMH Ha3HAuY€HMUS,
a 00x0/1s1 Kakue-To HeYJOOHBIE MecCTa.

[IpeumyiiecTBO ABMXKEHHS MO BO3AyXy B TOM, YTO MOYKHO HPOJIETETh HAIMPSIMYIO.
Coxkpainaercst myTh, COKpAIllaeTCsi BpeMsl, COKpalaroTcsi pabodrie U MaTepHallbHbIe pecypchl Ha
CTPOUTETBCTBO JOPOT, TUTKOC €€ COXPAHIETCS MPUPOa MIAHETHI.

Enena: HecomHeHnHo.



HUpuna (Paom Twuitan): M3-3a 3TOro mpakTU4YeCKH BCE IUIAHETHI, KOTOpbIE BOLUIM B
Mex3Bé3nneiii  Coro3, mnepeHsiii Hamry TtexHosoruto. He bypxaga wnMeHHO, a Bcero
Mex3Bé3nnoro Coro3a. Jleno B ToMm, 4TO MbI M300peTanu 3TO BMeECTEe, Hellb3s cKa3aTb, YTO
KaKas-TO OJJHa IUIAHETA 3TO CHEJaja, 3TO CAENAIN IPYIIBl YYEHBIX € Pa3HBIX ILIAHET.

40:50 CoTpyaHUYeCTBO U NMPEEMCTBEHHOCTh B HayKe Ha IJIaHeTax Mex3BEé31HOro
Coro3a.

Esena: [IpaBuibHO 11K S TOHUMAIO, YTO COTPYAHUUYECTBO UJIET MOCTOSIHHO, IIOTOMY YTO Y
Bac XOpoIIo 0TpadoTaHa CUCTEMa COBMECTHOT 0O pazyma?

HNpuna (Paom Twuitan): Ha pa3HbIX miaHeTax y Hac €cTh pa3Hble Hay4YHbIE M Hay4YHO-
UccleioBaTeabckie coolriecTBa. M 4To o4eHb BaXKHO — KaKI0€ U3 ITHX HAYYHBIX U HAyYHO-
HCCJIEI0OBATENECKUX COOOIIECTB 00s13aTEIFHO KOHTAKTHUPYET C KaKOH-THOO0 JeTcKoi mikonon. U
MBI 00s13aTesIbHO OepéM JeTelt Kk cebe Ha SKCKYPCHH, TOKAa3bIBA€M HAayYHO-UCCIIE0BATEIbCKUE
MIPOLIECCHI U BOBJIEKAEM B HUX JIeTEH caMOoro MjaJliero Bo3pacra.

(Mpuna) Kak Tebe Takoe?

Enena: Mue 661 TOHPAaBWIIOCH 3TO B IETCKOM Cajy.

Hpuna: [IpencraBp: kakoi-HUOYb HAll MHCTUTYT BO3BMET MIE(CTBO HAJ IIKOJIOH, U
Tyna OyAyT €31UTh I€TU Ha SKCKYPCHH.

Eanena: beuto 61 notpscatorie! bouto 661 ropasio 60blie MOTHBAIIMK YEM-TO 3aHIThCS
U CTaTh MPOo(ecCHOoHATIOM.

Hpuna: Ipencrasp: gereit Obl MOAMYCTHIN K MUKPOCKOIAM, K TEJIECKOINaM, KO BCIKUM
peakTopam. 11 oHM ObI CMOTpENH, HAKUMAIU Ha KHOMNKH, UM Obl BCE mokasbiBainu. Kak tebe
TaKHue ypoku?

Esena: bouto 051 ropasio Oosnbliie y4€HbIX.

Hpuna (Paom Tuitan): [la. A xak unaue? [loapacraer xxe Ipyroe rmokojeHue, KOTOpoMy
HYKHO OyJleT nepenaTh B X PyKU TO, YTO Mbl HapaOOTaJIH.

42:26 OO ycTpoiicTBe NOHUKEHUSI MacChl.

Enena: Ckaxwurte, Ipyrue TpU TEXHOJOTHM TAKKE BaM IOKA3aJIMCh HE OYEHb, TaK
CKazaTbh, HOHATHBIMU?

Hpuna (Paom Twuiian): S ckazam mpo Bce, 4TO MMEHHO IO BHEIIHUM (opmam OHHU
HAITOMUHAIOT HAIIIK amapaThl.

Enena: YcTpoilCTBO MOHMKEHUSI MacChl HEMHOKKO HAITOMUHAJIO TO, KaK Bbl OMUCHIBAIN
CO3/JaHUE aHTU-MACCHI. BBIXOAHT, MOHMKEHUE MACCHI HJIET B 9TOM HAPABJICHUH?

Hpuna (Paom Tuiian): HyxxHo 6osee moipoOHO U3YYHUTh 3Ty TEXHOIOTHIO.

Enena: Xopomo.

43:04 Paom Twuiian 0 MaTepHuaJax, HCIOJIb3YEeMbIX B AHTUTPAaBUTATOPAX.

Enena: Xorenu Obl BBl 4TO-TO cKa3aTb O coctaBe MeraisioB? Hampumep, y Pomumna —
l'oguna Tam unyt dhocdop, cBuren, Meap u kuciopo. EmeE npyrue Bamm KoJuieTu mepenaBaiu
UCIIOJIb30BaHUE HAIPSIMYIO TPAaBUTOHOB, HO s HE MOHsIA, Kak. M roBopuin o BoJabdpame, 0 TOM,
YTO ero 00s3aTe’abHO HY>KHO HCIIOJIb30BaTh B AaHTUTPABUTAI[MOHHBIX JBUTATENSX.

W Her nu y Bac ceiuac BO3MOXHOCTH IEpeNaTh €HI€ 4TO-TO O COCTaBaX MaTepUaJIOB B
9TUX AaHTUIPABUTATOpPAX, TAKWX, KAK BBl OMUCAIH, JMOO HAMOMUHAIOMIMX JII000H W3 HATH
NIEPEYNCIICHHBIX ?

Hpuna (Paom Tuiian): Hy ga, Mbl yxe nepefaBaiu nHpopMalnioo 00 aHTUTpaBUTAaTOpax,
0 TOM, KaKHe SHEprUu TaM HCIIOJIb3YIOTCS, KaKue MaTepuaibl. Y Hac BOOOIIEe MHOTO peIIeHU.
Ho cBuHIa Tam HET.

Hocurenem rpaBUTOHOB y Hac dYallle BCErO SIBJISIFOTCS YETHIPEXBAJICHTHBIE SJIEMEHTHI.
Camplii ymoOHBIA, KOHEYHO, 3TO yriaepoia. OH oOnagaeT, KCTaTh, B 3aBUCHMOCTH OT BHA
U30TOMA, Pa3sHBIMHU AJUIOTPONHBIMU cBOiicTBaMu. Takke OH MOKET MpUoOpeTaTh Kak CBOWMCTBA
MeTallja, Tak U cBoicTBa HemeTaiia. COOTBETCTBEHHO, 3TO BEHIECTBO, ATOT 3JIEMEHT MOXKET



BBICTPAaUBATHCS B PA3JIMYHOIO POJA MOJIEKYJSPHbIE peIETKU. 1 UTO camoe LIEHHOE — OH MOXKET
BBICTpPAMBATHCS (ITOKA3bIBAET) B IEMOYKY aTOMOB, OYEHb JUIMHHYIO W MPOYHYIO, Ha KOTOPYIO
OyZIeT Nerko HampaBlIATh YHEPTHUH U BEIOMBATH OTTYAA TPAaBUTOHBI.

45:00 KakpuMu JHeprusiMi HY»KHO BO3/eiCTBOBATh Ha YIJIEPOA ISl MOJYYeHHUs!
rPaBUTOHOB?

Enena: O! To ectb 3T0 uepe3 27E€KTPOMarHUTHOE BO3/IEHCTBUE JOCTUTAETCs, MU HET?

Hpuna (Paom Tuitan): Jla, ecau Mbl TOBOPUM MPO aHTUTPABUTALIUIO, 3TO JOCTUTAETCA
JJIEKTPOMArHUTHBIM  BO3zAcicTBUEM. Ho Tam [elcTByeT, CKopee, HE JJIEKTPUYECTBO, a
MarHeTU3M BMECTE.. ..

(Mpuna) [a, s nonsina. OH ceifuac moka3pIBaeT cxeMy aToMoB. bepércs sneprus teruia,
MarHuTHOTO TIOJI W PAaJdOBOJNH. A DJIEKTPUYECTBO, OHO 311€Chb HIET KaK IPOBOJHMK.
[Toka3biBaeT MHE Kak ObI MOJIHUH, HA 00pa3bl MEpetIén NoToMy 4To.

(Paom Twuifan) Bel ke yumnuch B CBOeW IIKOJE, U TaM HE ObUIO TakMX, KaKk y Hac,
HNOHATUH. DJTO KakK JJIEKTpUYECKas MOJHMS, Ha €€ OCTpUE HAXOAWTCS DHEprus Tema, B €€
CepelMHE HAXOJUTCS JHEPIrusl MarHeTu3Ma, a NO KpasM — JB€ paguoBOJIHBL. [Ipuuém oHM
pasHBIX YacTOT. JTO MBI Ha3bIBaeM... S ceifuac mpocTo nokasan B oOpase.

Enena: Hama MonHus Takas ke, KOTOpast HaTypaybHasi?

Hpuna: [TokaspiBaer, 4TO OHa HE KPUBAas, a IIPOCTO Kak JIyd UIET. ECTh Takoe peleHue.

(Paom Twuitan) Ecth pemienue, koraa MCHONB3YIOT HEpruM cBera M Terua. Ho ceer B
3TOM Cilyyae, OH JJs Bac Kak Ja3epHbId Jyd, NpocTo paccewBaercs. M 4ToObl OH He
pacceuBalicsi, a BbIOMBaJ TpaBUTAIMIO, JJII ITOTO TOXKE €CTh pa3jIMYHble TEXHOJOTHYECKHE
peleHns, HampuMmep, 3aKpyydBaHHE BHXPEBOIO CBETOBOTO TIOTOKA, KOTOPBIH Oyzaer
pacKkpy4MBaTh 3TOT aTOM, BCKPBIBATh €T0 SIPO, KAK Bbl TOBOPUTE, U OTTYyAa OyAyT BbITEKaTh 3TU
IPaBUTOHBI.

Enena: Ckaxure, a OT 3TOT0 COXPAHIETCSA CTPYKTypa aTOMOB?

Hpuna (Paom Twuifan): [la, Tam TpaTUTCs TOJIBKO SHEPTHs TPABUTOHOB M OCTAETCS TOT XKe
yIIepo, MPOCTO OH YKe Oy/eT He MPUTOJEH [ 3TOM peakuuu.

Enena: A noToM BoCCTaHaBIMBAETCS MM OH ACUCTBUTEIBHO N3PACcX0A0BaH?

HNpuna (Paom Tuitan): U3pacxonosas.

Enena: Bcé-taku m3pacxogoBaH. A HeET crocoba, I/Ie UCIONB3YIOTCS CYIIECTBYIOIIHE
CTaTUYHBIEC CBOKCTBA aTOMA, HO TPAaBUTOHBI HE PACXOILYIOTCS?

Hpuna (Paom Twuitan): Her, moToMy 4TO B Ka)X/IOM aTOMe€ OIpPENelIEHHOE KOJIMYECTBO
KBaHTOB, B TOM YHCJI€ KOHKDETHBIM IPOLICHT KBAHTOB TrpaBUTaluu. EciM Tl OTTyda HX
JIOCTaHEeIIb, OHM HE MOTYT 3aMECTUTBCS APYTUMH, TaK KaK B JPYTHX aTOMax CBOU KBAHTHI.

Eusiena: To ecTh 5TO IMEHHO KBAaHTBI?

Hpuna (Paom Tuiian): [a.

Enena: A >1ekTpoHBb1?

Hpuna (Paom Tuifan): 3xeck Hy)XeH TpeTHil ypoBeHb. [IOHATHO, YTO 3JIEKTPOHBI, TO €CTh
KBaHTBI 3JIEKTPUYECTBA BCEX IIATH BUAOB MEPBOTO YPOBHS SHEPTHH, OHU JIETKO 3aMELIAlOTCA
OJIUH JIpyTuM, Oarojjapsi 4eMy CyIIECTBYIOT XUMHUECKUE PEaKIHH.

48:53 Cosersl or Paom Twuiiana o0 mNepCHEKTHBHBIX HANPABJICHUAX JIs
HCCIC0BAHM 3eMJIsTHAMHU.

Enena: 310 o4eHb MHOTO MaTepHaia, KyJia ero NpuMeHUTh? B KakoM HamnpaBiIeHUH HaM
uatu? IloroMy 4TO OYEHB HEMPOCTO celdac JOCTHYb ATUX KBAHTOBBIX YPOBHEH, TaK CKa3aTh, B
rIyOMHax MaTepuu.

HNpuna (Paom Tuiian): S mpocto oTBewan Ha Bomnpoc. Bam He Hy)XHO MOKa HITH B
IPaBUTALIMIO, BaM HYXKHO IPOCTO MCCIEA0BATh aTOM JAJIbLIE.

Eaena: Moxer ObiTb, paboTaTh HaJ XHMHUYECKOW CTPYKTYpO#l, BBICTPOUTH IIETIb,
HalpHUMep, BOJOPOJIHYIO, YIIIEPOIHYIO?

Hpuna (Paom Tuitan): Bam HeoOxomumo OoJbllle M3ydaThb aTOMBlI YIJIepoJa M UX



CBOICTBa, HAMNpaBlIATh HAa HHUX paA3JIUMYHbIE BHUIBl DHEPIMH C Pa3IMYHOM CKOPOCTBIO H
IUIOTHOCTBIO TOTOKa. W BBl Oyzmere BUAETh, KaK M3 3TOrO YIJIEpOJa BBIXOJAT WHBIE (OPMBI
SHEPIUH, KOTOpbIE Oy1yT BaMU (PUKCHPOBATHCSI.

Eaena: To ecTs ManoBaJIeHTHBIC BEIECTBA, HU3KOH BaJEHTHOCTH?

Hpuna (Paom Tuitan): OH roBOpUT, 4YTO MOKHO YIJIEPOJI, OH AJIS OKCIIEPUMEHTOB OYEHb
XOpOLLO MPUTOCH.

Enena: A remuit?

HNpuna (Paom Twuitan): Her, /g 3KCHepUMEHTOB MO BBIICHEHUIO CTPYKTYpPbl aTOMOB
MMEHHO YTJIEPOI.

Enena: Bo3nelicTBOBaTh TaKXkKe palOBOJHAMM, IPABHIIBHO?

Hpuna (Paom Tuiian): [a.

Enena: IIpo XomomHpli CHHTE3 IJIa3Mbl XOYY CHPOCUTh. JDTO HE OBLIO, TaK CKa3aTh,
M3Y4E€HO HEJABHO, 3TO HE HOBas TEXHOJIOTWA, OHAa Y€ cyuiectBoBana. Ho 310 oguH u3
HCTOYHUKOB, KOTOPBIM SIBJISIETCS KaKk Obl OCHOBOM MJIsi «YHCTOTO» JABUTATENsl, CO3/JaHHOTO B
HyJIEBOM roay. M noxoxe naxe Ha TO, 4TO BbI C€ii4ac TOBOPHIIH.

HNpuna (Paom Tuitan): S 3Ha10, 0 4€M BBl TOBOPUTE, HO Y BAaC JOJIKHBI OBITH HEMHOXKO
UHBbIE OTKpBITUA. Jla)ke HE TO YTO OTKPBITUS, @ UX TOJIKOBaHHE. [I0oTOMy YTO MOYXHO OTKPBITH
KaKoe-TO $SIBJIEHHME, HO OOBACHUTH €ro TakKUM 00pa3oM, YTO OHO 3aKpPOET BO3MOKHOCTb
OTKpbIBaTh 4TO-TO Apyroe. Iloromy 4TO yM NOBEpPHET MBICIb HE B Ty CTOPOHY, MOXKHO TakK
CKa3aTh.

51:23 IlnanerapHast MojAe]lb aTOMa — TOPMO3 B Pa3BUTHM 3eMHON Hayku. MHas
KOHUENIMA CTPOCHUS MAaTEePHUH.

Enena: MHOro nm y Hac TakuX OTKPBITHUM, KOTOpBIE SBIISIFOTCS JIOIMamH, KOTOPBIE
OJIOKHPYIOT TOHUMaHKE?

Hpuna (Paom Tuitan): Takoit 1orMoil, KOoTOpasi TOPMO3UT Bally HayKy, S CUHTAIO
IUIAHETAPHYI0 MOJENb aroma. Eciu Bel OT HEE OTKa)XETeCh B MACCOBOM IOPSAKE B IIOJIb3Y
BUXPEBOM MOJIETIN aTOMa, 3TO BaM ITIOMOKET.

Enena: Ho Benp aToM BCE paBHO COAEPIKUT BCE ITH 3JIEMEHTHI, TOJIBKO OHHU OOJIbIIIe
MOXO0’KH Ha BUXPB, NpaBuiIbHO? OH Oosiee JUHAMHUYEH 10 CBOICTBaM, Tak?

Hpuna (Paom Twuitan): Ilpocto, Korja BBl HauMHAeTe NPEACTABIATH YacTH aTroma
MaTepUaJIbHBIMHA YaCTUI[AMH, a4 HE SHEPIUSMH, OT 3TOrO Bbl HAUMHAETE TyMaTh, UTO €r0 MOXKHO
JIpoOUTh Ha KaKUe-TO YacTHU. A TaM JIeJ0 He B 3TOM. TaMm Jieso B TOM, YTO B aTOM€ B CBEPHYTOM
BHJIE cojiepKaTcs Bce sHeprun BeenenHoit. Y 9ToObI MX OTTya J0CTATh, HY’)KHO €0 PACKPYTHTh
JOpyrumMu popMaMu SHEPTUH.

Eaena: To ectb oH Oojiee IOABMIKEH, 3TO OYEHL Ba)KHO, Aa? YTO OH MOCTOSHHO
WU3MEHYHUB, I10JIBHKEH.

HNpuna (Paom Tuiian): a.

52:35 HeldTpUHO — 3TO I'PABUTOHBI.

Hpuna (Paom Twuitan): bonee Toro, ecnu BBl naxke Oymere (GpUKCHpOBaThH, HAmpuMmep,
KaKHe-TO HHEepPruH, CKa)XeM, BTOPOTO YPOBHS — TEPMOSIEpHBbIE SHEPTUH, PaJUOAKTUBHBIE
SHEPTUH, WIN J1a)Ke TPEThEro YPOBHS SHEPTUH Bbl Oynere (pUKCHpOBaTh, BBIXOAIINE U3 aTOMa,
Bbl UX MpOCTO He Oynere Tak Ha3bIBaTh, HUKAKUMHU rpaBuTOHamu. [loTomMy 4TtO y Bac B
napagurMe 3TOro HET, U Bbl UX MPOCTO HE 3aMeTuTe. B nydmiem ciaydae Ha30BETE KaKMMH-TO
HEUTPUHO, KOTOPbIE MPOHU3BIBAIOT IUIAHETY, U OHU SKOOBI HEYJIOBUMBI. A YTO 3TO MOXKET OBIThH
IIPOCTO MAKET I'PABUTOHOB, KOTOPBIE HE OTIEIMIIUCH APYT OT APYra, Bbl HE CMOXETE 3TO MOHSThH
1 00 3TOM MOyMaTh.

Enena: Ckaxure, a Kak Bbl OTHOCUTECH K TAKOM MOJEIH, I'/I€ €CTh YYaCTHUKH, KOTOPBIE
OTMCHIBAIOTCS TUIAHETaPHON MOJIENbI0, HO OHA MAET B JUHAMHUYECKON BUXPEBOH CTPYKTYpE, TO
€CTb BCE€ YACTHILIBI UIYT KaK Obl B IBMXKEHUH (IJ1s1 HTOHUMAaHUs)?

Hpuna (Paom Twuitan): Ilpocto HEOOXOAMMO MOHATH, KaK MMEHHO OHH HAa3bIBAIOT B



aToMe paznuuHble Gopmbl dHepruu. [loromy yto Ui Bamieil Haykd HeT (yHIaMEHTAJIbHBIX
KaKHX-TO OCHOBHBIX Pa3IMuuil MeXTy (POTOHOM U 3JIEKTPOHOM, HAIIpUMED.

Enena: Ho ucnomns3yercst Bcerja 3JMeKTpoH. To ecTh CBET, (POTOH, DIEKTPUUYECTBO, BCE
3TH AJIEMEHTBI — JJIEKTPOH.

54:14 OTiu4us paguoOBOJIHBI OT CBeTa. BUIBI 3J1IEKTPOHOB.

Hpuna (Paom Tuitan): A paguoBonHa?

Esena: PagnoBoiHa — 3T0 ke TOXe 4acTula, Ho, ckopee, Kak (hOTOH.

Hpuna (Paom Twuitan): Torna yeM paguoBoiHa OTJIMYAETCS OT cBeTa?

Esena: Ona Ominke K CBETY, YeM K AJIEKTPOHY, KaK CUMTAETCS.

Hpuna (Paom Twuitan): [la, y Bac ecTh TaKOH CIEKTp JIEKTPOMArHUTHBIX BOJIH, M Ballla
HayKa YYWT, 4TO 3TO OJHU U T€ K€ YaCTHIIbI, KOTOpPbIE MO-pa3HOMY KOJIEOIIOTCs. Y Bac HET
MIOHUMAaHUsA, YTO DTO pPa3Hble BHUIbI JHEPruu. BBl IPOCTO Ha3bIBacTe HMX DIEKTPOHAMY,
pacrpeensere o opOUTaIsIM aToMa.

A mouemy Bbl, HAIPUMEP, HE CKAXKETE, UTO €CTh IEKTPOH BUAA 1, DJIEKTPOH BUAA 2, U X
TaM 5 BHUJIOB, MO’KHO Tak MX Ha3BaTh. BbI jke m00UTE Ha3bIBaTh KBAaHTHl UIMEHAMHU «CTPaHHBIEY,
«04apoBaTENIbHBIE, €II€ KAKUMHU-TO. BOT moueMy BaMm Tak He Ha3BaTh HE KBAHTHI, a JIEKTPOHBI?
IlepBb1il THI, HalIpUMeEp, OTBEYAET 3a TEILIO, BTOPOM OTBEYAET 3a dJIEKTpu4ecTBO. IloueMy BbI
BCE 3aIlMCaJIM B IIPOCTO JJIEKTPOH?

Esena: 310 Obl moBeicHio 3)(PEKTUBHOCTD HAIIKUX ceTel XOTs Obl, 1a?

Hpuna (Paom Twuitan): He To utro maxke cereil. s TOro 4ToOBl Ballld TEXHOJOTHH,
KOTOpbIE €CTh ceiyac, paboTaqu M pa3BUBAIUCH, JUISI STOrO IJAHETapHOW MOJEIH aroma
noctatoyHo. Ho ecnu Bbl XOTUTE UATH JaIbIle, HYKHO YK€ €€ 3aMEHATh JPYrOMu.

55:50 Paom TwuiiaH 0 10CTHKEHUAX 36MHON HAYKH.

Enena: S nymaro, Majio, KTO CYMTAET, YTO JOCTATOYHO TOTO, YTO €CTh ceidac. S aymaro,
MBI B IJIJAYEBHOM COCTOSIHUM HAaXOJMMCSI B CMBICJIE MPUMEHEHHs TOTrO, 4TO OBLIO M300pETEHO.
HagepHoe, BbI cornacHsl?

Hpuna (Paom Twuitan): S BaM yxe ckasal, [0 CpaBHEHHIO ¢ TeM, yTo Obu10 300-500 ner
Ha3aJl, Bbl HAXOJAUTECH B IPEKPACHOM COCTOSIHUU.

Enena: Brl umeere B BULy B CMbICIIE H300pETEHUS UM B CMBICIIE IPUMEHEHHUs?

HNpuna (Paom Tuitan): U B cMmbIciie NpuMeHEHUs, U B CMbICIIE H300pETEHUs, U B CMbICIIE
CO3JIaHMsI HOBBIX TEXHOJOTHU. S yxke ckazan 00 3JeKTpHUECTBE, TO JK€ caMOe MOTY CKa3aTh O
KOCMHYECKHX TEXHOJIOTHSIX, O SIEPHBIX TEXHOJOTHAX, O KOMIBIOTEPHBIX TEXHOJIOTHAX, O
TEXHOJIOTUSIX CBS3U U T.J.

56:39 Ilnan Hay4yHoii pa0orbl Aas 3emisiH oT Paoma Tuitana. I'paBuTanuonnas
Kaprta 3emJIu.

Enena: Bbl X0Ts1 ObI COTJIaCHBI, YTO BCE JIEJI0 B MaTepUaiax, o CyTH?

Hpuna (Paom Tuitan): He TOnbKO B MaTepuanax, TaMm em€ HYKHO MPaBHIBHO
HAINpaBJIATh YHEPTUU. A 5 yXKe cKas3all, UTO 3TO He MOJYyYUTCs CAeIaTh, HoKa He OyJeT TaTYMKOB,
KOTOpbIe OyIyT MOKa3bIBaTh, YTO ITO, KAK OHU HampasistoTcs. [IpocTo He MoyunTes 3a1yCTUTh
JTOT IIPOLECC.

[TorToMy, KOTZIa BBI CO3AaETe KaKyIO-TO TEXHOJOTHIO, BaM HEOOX0IUMO €€ cOo37aBaTh He
10 4acTsAM, a LEeJ0CTHO. BHayvane ucciie1oBaTh TpaBUTALMIO, TPABUTALMOHHBIE T10JI1, COCTaBUTh
rpaBUTAllMOHHBIE  KapThl, Hampumep, J3emun. IlocmoTpeTs, Kak  pacHpeaessaroTCs
IPaBUTALMOHHBIE IIOJI, KAK OHM MEHSAIOTCS, BEIb OHM W3MEHYMBBI — 3€MJI IOABEpracrcs
BOo3AeicTBUIO TpaBuTauuu CoiHia, JIyHbI, TIaHET W J1ake UEHTpa ['amakTUKH, OJHU BOJIHBI
[IEPETEKAIOT B IpyTHE.

B wurore y Bac Oyaer nuHamMHuHas TIpaBUTAallMOHHas Kapta 3emiu. Bel e€ cMmoxkere
HOCTPOUTD, TOJIBKO HMCIONB3Ys IPAaBUTALIMOHHBIE JATYMKH C 3KpaHaMU, KOTOpbIe OyIyT, MOXKHO
TaK CKa3aTh, HA BBICOTE NpUMEPHO 80 KM KypCHpOBaTh HaJ 3eMIIEN.



Enena: 3a cu€T NOTOKOB ONpEAENINTh HAX0XKJIEHUE 110 KapTaM I'PaBUTALMU TAKUX MECT,
r7ie, HallpuMep, TpaBUTalAs MUHUMAaJbHAas!, IPABUIBHO?

Hpuna (Paom Tuitan): Bam HyXHO 3T0 OyIeT cenars AJis TOro, YTOOBI MOHATH, C KaKOH
NEPUOANYHOCTHIO, YACTOTOM MIYT 3TH BOJHBI, MEXK/y BEPIIMHAMH KOTOPHIX BaM HY)KHO OyzeT
HaIpPaBJIATh SHEPTHIO 111 aHTUTPABUTALIUN.

Korna BBl yxe co3manuTe 3TH AaTYUKH, TOJBKO TOTJIA CMOXKETE CO3JaTh MPHOOPHI IS
AQHTUTPaBUTALIMM, CO3[aTh W3IY4YalOLUIME DJIEMEHTHI, CO3JaThb I'€HEPATOpbl TI'PABUTALMOHHBIX
nosieir. K 3TuM reHepaTopaM HyXHO mpujenarh uznydaread. OHU TOXKe TOJDKHBI OBITh W3
0coObIX MaTepuanoB M 0co0o0il (Gopmbl. M1 Torga Bel CMOXETE€ NPOBOAMUTH SKCHEPUMEHTHI:
CHauaja 3TOT FeHepaTop C HU3llydaTesneM OyJeT CTOSTh Ha 3emiie, M MPU BKJIIOUYEHUU OH CTaHET
NOJTHUMAThCs BBEpX. M TOIBKO MO3’KE BBl CMOYKETE UM YIIPABIISTh, TO €CThb BCTPOUTH B HETO
TaKyl CUCTEMY, YTO OH CMOXKET JIBUTAThCA.

TouHee, Kak OH CMOKET ABUTaThCs?

Enena: D10 nosie BOKpYT HETO «IIpUAEIaHo», na?

Hpuna (Paom Tuiian): [a. Bor rpaBuranus ectb, oHa skpaHupyetrcs. Ho Tbl ke He
Oyzelib Ha MecTe BUCETh. Y TeOs He OyAeT MOTOpa WIIM KaKOT0-TO PEaKTUBHOIO JBUTATENs, TaM
3TOro HeT. TeGe Hy)KHO OyAeT MCIOoJIb30BaTh CHIIy U HAIlpaBlI€HHE CaMOll rpaBUTAllMU, TO €CTh
IPaBUTALMOHHBIX BOJH, YTOOBI MEX/1y HUMH JIBUTaThCsl, BIOJIb HUX.

1:00:30 O cynepcu/IbHOM U HYJICBO TPABUTALMH.

Enena: Ckaxwure, a ecTb TakMe MecTa, e rpaBuTanus coBceM apyras? Hampumep,
IIOYTH HYJIEBAsl WIM CylepCUiIbHAas?

Hpuna (Paom Tuiian): DT0 3aBUCUT OT MAcChl TUTAHETHI WU CITyTHHKA.

Enena: A na 3emne?

Hpuna (Paom Tuiian): Her.

Enena: A na CeBepHoM nomroce?

Hpuna (Paom Twuifan): EcTh pa3nuuus, HO OHU HE3HAYUTEIbHBIE.

Enena: ITonsitHo. To ecTh €710 B TOHKOCTH OTJIWYUH, TPABUIBHO?

Hpuna (Paom Tuiian): [a.

Enena: Ho tam TOXeE, KOHEYHO, BCE BHMMaHHE HIET HA HACTPOWKH, HA TO, YTOOBI
MOBBICUTH A (EKTUBHOCTH, YTOOBI HAMPaBUTh, U30EKaTh MOTEPh. Bce ATH MOMBITKH CHEIaTh
AQHTUTPABBI 1 MAarHUTHBIE MOTOPHI U T.I.

1:01:18 YnpoméHHo o npuHIuIe padoThl AHTUTPABUTALIMOHHOIO ABUIaTEJIs.

Eaena: Uro-to mo noBoay 3(pQEeKTUBHOCTH HE XOTUTE N00aBUTh, 4TOOBI HE TEPSThH
Bpems’?

HNpuna (Paom Tuiian): Ilpome roeops, Tbl MOAABISEIIb PABUTALNIO, U TYT K€ 3Ta
rpaBUTalUs MPUIAET TeOe UMITYIIbC, KOTOPHIM ThI MOJIb3YELIbCS AJIsl ABHKECHUS.

Enena: 3a cuér nogasieHus, KOTOPOE BHICTPENMBAET Ha3an?

Hpuna (Paom Tuitan): Tel monaBisenib, 3TH IBE CUJIbl BCTPEYAIOTCS, W BBIIEISAETCS
9HEprusi, KoTopas coOupaeTrcst oOmMBKONW Kopabist u Tosnkaer ero Bnepéa. Ilotom, eciau Tebe
HY)KHO €ro HOBEpHYTb, Thl Ha)XKUMaellb ONpeeNéHHbIe KHOMKH TaK, 4TOObI MEpeaHss 4acTb
3TOro KopaO:ist Obljla HampaBjeHa B CTOPOHY COCEIHEW I'paBUTALIMOHHOM BONHBEL. WX ke Tam
HECKOJILKO OyJIeT.

(Mpuna) OH ceituac moka3bIBaeT, KaK BBIMJIUT 3Ta TPAaBUTALIMOHHAS KapTa.

(Paom Twuitan) Tam 3xe KaXkablii y4YyacTOK 3€MHONH TOBEPXHOCTH BBIMYCKAET
IPABUTALMOHHYIO BOJIHY. Y BacC e 36MHasl KOpa, MaHTUA U T.J., OHU XK€ U3 Pa3HbIX MAaTepUaJIOB
COCTOAT, KOTOPBIE OJIMH JIETYE, APYrou Tsokenee. M oHM Bce MCITyCKarOT pa3HbIE BOJHBI, pa3HbIC
10 CWJIEe, MOKHO TaK CKa3aTh.

(Mpuna) Ilonumaenip, aa, o 4ém peyb?

Enena: Hy na. Moxet, 3T0 MOKHO 3KpaHUPOBATh U YCUIINBATh?

Hpuna: S ero nonsna: eMy npoiie nokas3arTh.



Enena: He momyuurcs, moTomy uto BCE J€70 B OY€Hb TOHKHX JeTaisx. M 3To O6bu10 Ob
OYEHb UHTEPECHO.
Hpuna (Paom Tuifan): ¥V Hac ke pacro3HalOT 3TO HE JIOAHU, a JaTYUKH.

1:03:22 KoanpoBka B MHOIJIAHETHBIX KOMIIbIOTEPAX.

Esena: 3uauuT, TouHeinye uudpel Hy>KHbI?

Hpuna (Paom Tuitan): Tam He B mudpax aemno. JlaTunku oOImarTcs Ipyr ¢ IpyroMm He
Ha s3bIke LU(Qp, a Ha S3bIKE CHUTHAJIOB, KOTOpBIE MCIIONB3YIOTCS BHYTPH KOMIIBIOTEPHOI
KopabenbHOM cetn. Tam y Hac apyras KoAMpoBKa. MOXHO CKa3aTh, YTO y Bac JIBOMYHAas
KOJMPOBKA B KOMIIBIOTEPAX, a Y HAC OOBIYHO II€CTHAAIATEPUYHAS.

Enena: [la€t 11 Bam 3T0 BO3MOXHOCTB JIy4Il€ UCIIOIb30BaTh MOIETHI?

Hpuna (Paom Tuitan): [a, mMoxHO mnepeaarh Oousiblie HWHGOPMAIUU 332 MEHBIIYIO
€JUHUILLY BPEMEHHU.

Enena: To ects moacTpoiika HAET OYEHb TOYHASL, IPABUIIBHO?

Hpuna (Paom Tuiian): [a.

Enena: Bl B3aumoielicTByeTe ¢ pa3HbBIMU CJIOSIMM Ballel IUIAaHETHI, kKorjaa jgeraere? M
3TO yXe He TO?

Hpuna (Paom Tuiian): BsaumopneiictByeM, eciu 3TO JBUTaTeidb, KOTOPbIM Ha
AHTUTPAaBUTAlUK PabOTaeT, KOTOPBI Ha3bIBAaeTCs IJIAaHETApPHBIM. Y HAc MPOCTO €CTh pa3Hble
penieHus.

1:04:44 O cpexncTBax 11 M0JIETOB 0e3 KOpalJis.

Enena: Ectb 11 Takoe CpeJCTBO NEepeABMKEHUS, /1€ YEJIOBEK JIETUT OJUH, KaK OyJITO ThI
JIETHIIB C TIOMOIIBIO CBOEr0 COOCTBEHHOTO OpraHu3mMa’?

Hpuna (Paom Twuifan): [{ns sToro ects cnenuaibHble YCTpOicTBa (IOKAa3bIBAET YTO-TO
TUIA T05ica CO BCTPOEHHBIM AHTUTPABUTATOPOM), KOTOpBIE MO HOraM MWJIOTa, MO €ro Teiy,
OTIIPABJIAET BHU3 IIYYOK IPaBUTALMU, KOTOpas €ro OTTAJIKHUBACT OT IOBEPXHOCTU. ECTh Takue
CIIE[MaJIbHbIE YUIIbI, KOTOPHIE BCTPAUBAIOTCA B TYMAaHOHW/A, B €r0 HEPBHYIO CHCTEMY, M OH C MX
MIOMOILBIO MBICJIEHHO YIIPABIISET MOJIETOM.

Enena: HyxHo 1 Kakoe-TO B3aUMOJIEMCTBHE C MO3IOM, WK 3TO TTpoucxoaut camo? To
€CTb HEMpPOHHAsl COHACTpoUKa?

HNpuna (Paom Tuitan): Tam He 00s3aTeNbHO BXHBIATH B MO3T, MOXHO IOCTaBHUTD,
HalpyUMep, BJOJb KPYIHBIX HEPBHBIX KAHAJIOB WJIM HEPBHBIX y3/10B. BCé paBHO HEWpOHHas CeTh
NepesacT dTOT CUTHAIL.

Enena: Ha nosic, na? Mexay MO3rom H NosicoM pou30MAET B3aUMOIEHCTBUE?

HNpuna (Paom Tuiian): a.

1:06:04 Koraa 3emuisiHe CMOTYT NPOABHHYTHCS B TEXHOJIOTUAX?

Enena: Xortenoch Obl CIIPOCHUTH, CKOJIBKO Y HAC BPEMEHU MOXKET YHTH, 4TOOBI BHEJIPUTh
YTO-TO U3 TOTO, YTO MBI CETOJHS YIIOMSHYJIH, XOTsI Obl YaCTUYHO?

Hpuna (Paom Tuitan): Bpemenu yiitu Ha uto?

Enena: Ha To, 9T00BI Tako€ cTasio0 OOIEM3BECTHHIM U B MACCOBOM YIOTPEOJICHHUH.

Hpuna (Paom Tuiian): DT0 3aBUCUT TOJIBKO OT Bac.

Enena: BerxoauTt, mo-BCSIKOMY MOXET IOWTH, Ja?

Hpuna (Paom Tuitan): Koneuno.

S xouy ckaszaTe, uTo Mex3Bé3nHoMy Coro3y yxe 15 MHUIIMOHOB jeT. Tak 4To Bam emé
€CTb, KyJla pacTH.

Esiena: A Bbl MOMHHTE, KOT/Ia y Bac ObLJI TaKOW CKa4yoK?

Hpuna (Paom Tuiian): 3T0 MpoCTO B UCTOPHH.

Enena: BuguMo, odeHb JaBHO.

1:06:57 ITomoryT Jin BBICOKHE TEXHOJIOTHH U30ABUTHCH OT HEraTuBa?



Enena: [TomoxeT 1 3TO M30aBUTHCS OT JECTPYKTHBHBIX CTOPOH HAIllIeW IUBUIU3AINH,
TaKUX KaK BOWHBI, TAKUX KAK JUKasl KOHKYPEHIMA, TAKUX KaK FOJIOJ U T.14.7

Hpuna (Paom Tuitan): [Tomoxet uto?

Enena: BHenpeHnue Takux TEXHOJIOTHM.

Hpuna (Paom Tuiian): Hukakue TexHomoruu He M30aBIAIOT OT HeraTuBa. M30aBiser
tonbko Caet JItoOBU.

Enena: MoxeT ObITh, 3TH TEXHOJOTHH KaKMM-TO 00pa3oM cBs3aHbl co Cerom JIroOBH,
SABJISIFOTCSL €r0 BBIpAKEHUEM?

Hpuna (Paom Tuiian): Bcerma Tonpko maTtepusi sBIseTcsl BbIpakeHueM Jlyxa, a He
Ha000POT.

Enena: Ho B »ToM ke u 1enb, 4yTOOBI CO3[aTh TaKUE MOTOPBI, KOTOpPHIE CTaHYT
BBIpa)KCHHEM UMEHHO CBeTa, a He IECTPYKTUBHBIX YHEPTUI.

Hpuna (Paom Twuitan): MaTtepust — oHa HEHWTpaibHa, MOXKET CIYKUTh Kak J00py, Tak U
31y. A ueMy UMEHHO, BeIOHpaeT Bceraa J[yx.

Eanena: Ho Benb pa3Hble HIUBUIN3ALMU B OJJUH MOMEHT HE CTAHOBATCS JAECTPYKTUBHBIMU,
WM Takoe ObIBaio?

Hpuna (Paom Tuiian): [{uBunmu3anum He CTAHOBSITCS, CTAHOBSITCS OTACIbHBIC THUYHOCTH.

1:08:05 Paom Tuiian o npuYMHAX BOIH U POJIH HOBBIX TEXHOJIOTHH.

Enena: Ilomoxker nu BHeApeHHE XOTsA OBl OJHOM W3 TEPEUHUCICHHBIX CETOMHS
TEXHOJIOTHH, JJa’Ke €CIIM MbI ITOJIHOCTBIO €€ HE OIMUCAIH 110 MOHATHBIM IPUYUHAM, U30aBUTHCS OT
M3BECTHBIX CYIIECTBYIOUIMX Yy HAc, TaK CKa3aTbh, MOPOKOB IIMBWIM3ALMU U B IPYTHX 00JACTIX
TOX€E MOJY4uTh pa3BuTHE? UTOOBI OBLJIO MEHbILIE BOIH, MEHbIIE HE3A0POBOW KOHKYpPEHIIHH,
00JIbI1IE 3/I0POBOM KOHKYPEHIIMH U COTPYTHUYECTBA, JIy4lllee paclpe/ie]IeHHe PECYpPCOB, MEHBIIIE
rojoja u T.1.7

Hpuna (Paom Tuiian): BoiiHbI OBIBAIOT HE M3-3a HU3KOTO PACIIPEICIICHUS PECYPCOB U HE
u3-3a rojoga. IlodMHO CBITBIX JrOfed, KOTOpble BOIOIOT. HyXHO HCKaTh NPUUYUHY TIIyOXKe.
[IpyunHa BOWH B HEHaBHUCTH, B 3700€, B 00MAax. A OHU OBIBAIOT KaK Yy TOJOJHBIX, TaK U Y
ceIThIX. Kak y TeX, KTO MepeMelaeTcsi Ha KOHE, TaK M y T€X, KTO MEPEMEIIAETCsl Ha PAKETE.
31€Ch HET pa3HUIIbI.

Enena: Xopomo, Torga HaoOOpOT: CTaHET JHM BHEAPEHHE H3TUX TEXHOJIOTMH
WHAMKATOPOM TOTO, YTO y HAC C IPYTUMH 00JIaCTAMU TOXKE BCE CTAHOBUTCS JTyyIiie?

Hpuna (Paom Tuitan): S ckaxy omnpenenéHHO: HU OJHA TEXHOJOTHs CIy4allHO HE
MOSIBIISIETCS. HU HAa OJHOM IuiaHeTe. Eciii OHa MosBWIACh, 3HA4MT, J[yXH, KOTOpPBIE TaM KHUBYT,
y’K€ FOTOBBI K HCIIOJIb30BAHUIO MIMEHHO 3TOT0 THIIa MAaTEPUH Ui cBoero pa3BuThs. Ho oHu xe u
OTBETCTBEHHBI 3a CBOIO JErpajlalliio, €CiIu JeNaloT HETaTHUBHBIA BBIOOP C TOMOIIBIO 3TOM
TEXHONOTHH. TO ecThb J1r00ast TEXHOIOTUS — ITO HE TOJIBKO BO3MOKHOCTH, HO U OTBETCTBEHHOCTb.

Enena: HecomnenHo. byieM paccuuThIBaTh, 4TO 3TO BCKOPE CMOKET Y HAC MOSIBUTHCS.

Hpuna (Paom Tuiian): beuio oueHb WHTEPECHO OTBeuYaTh. BbUIM HOBBIE BOIPOCHI,
KOTOPBIX MBI PaHbIIE HE PACCMATPUBAIIN.

Oco0eHHO Ba)KHO MOHSATH, YTO TEXHOJIOTUU HE JENAIOT JII0/IeH CYACTIMBBIMU, HO OHU XKe
HE JeNaloT JI0Je U HeCYaCTHBIMU. DTO JIMIIb MaTepHallbHble MHCTPYMEHTHI JJISi TOTO, YTOOBI
Bbl MOIVIM YJIYYIIUTh CBOIO >KM3Hb B Marepuu. Ho ecnu Bbl OynaeTe MCHONB30BaTh €€ IS
paspylieHus, TO caMa MaTepusi, oHa He OyJeT BaM B 3TOM NPEMSITCTBOBATh. JTO HEHUTPAIbHBIN
MHCTpyMeEHT. M kaxas MaaHeTa Mojly4yaeT TEXHOJIOTUHU, K KOTOPBIM OHA FOTOBA.

Bbl nmonyunrte TeXHOIOTHH, PO KOTOPBIE ThI CIIpallldBajia, KOrja Baliie olliee CoO3HaHHUe
OyzeT rOTOBO IyTELIECTBOBATh M0 [ aJlakTHKE, TOTOMY YTO 3THU TEXHOJOTHH OTKPBIBAIOT MPSIMOM
MyTh K FaJIaKTUYECKUM ITyTEeHIECTBUAM. A IMOKa Bbl He pemuTe npobiem Ha cBoeit 3emie, bor,
Hebecusiit Otery B ['anakTuky Bac He BBITYCTUT. B 0011emM cMbiciie: He KOHTAaKTEPOB, a B LIEIOM
Ballly [IUBHAJIU3ALIHIO.

1:11:15 Koraa y 3eMJIsiH MOI'YT HOSIBUTHCS TEXHOJIOTMH AHTUTPABUTALIUM ?



Enena: To ecTb BBl HE MOKETE YBUJIETh, HACKOJIBKO MBI JAJIEKHA OT 3TOTO pa3pelieHus?

HNpuna (Paom Tuitan): Hackonbko faneku B Kakux Mepax?

Eanaena: B ronax.

HNpuna (Paom Tuitan): Eciu cMOTpeTh Ha pa3BUTHE BallMX TEXHOJIOTUH, TO IOKOPEHHE
rpaBUTaLMU IPOU30iAET npuMepHO yepe3 3 000 ser.

Enena: Ot Hamero MomMeHTa, JaHHOTO BPEMEHH?

Hpuna (Paom Tuifan): Ho 0HO MOXeT Kak yMEHBIIUTHCS, TaK U YBEIUIUTHCS.

Esiena: D10 04eHb aneKo.

Hpuna: A emy uro? OH moxet 10 Teicau et xuth, uro emy? Huuero, B cnenyromei
’KU3HU, KaK TOBOPUTCS!

Enena: O1o oueHsb najnexo.

Hpuna: Tak, manHo, OH yIbI0aeTCs, TOBOPHT, UTO...

Enena: Ycran?

Hpuna: Het, oH roBopuT, 4TO 114 TeX, KT0 *wui 300 neT Hazax U He UMeJ KOMITBIOTEPA,
JUISL HUX TOXE 9TO OBLIO JalIeKo.

Esiena: MosxeM MBI 3TO KaK-TO YCKOPHUTb, YTOOBI OHO ObLIO Ha 01aro?

Hpuna (Paom Tuitan): KoHKpeTHO BBl — HET. DTO pelleHue BCeil MUBUIN3ALNH JOJKHO
OBITH.

Eaena: Cnacu6o.

Hpuna (Paom Tuiian): [a, KaKablif OTBETCTBEHEH 3a ceOsl.

1:12:35 Mo:xeT JIM OAMH 4Y€JI0BEK C031aTh TEXHOJIOIMI0 AHTUTPABUTALMU?

Enena: Ho oTnenbHBI 4YelOBEK HE MOKET NPUMEHATH OJHY M3 ITHX TEXHOJOTHH,
MIPaBUIIBHO?

Hpuna (Paom Twuitan): [TpumeHsaTs uTO?

Enena: Hanpumep, caenath 3T0 H300pETEHHE JICTAIOIINAM.

Hpuna (Paom Tuitan): He cienaemis 5To 6€3 3aBOJIOB.

Esena: Hackoiabko MHE M3BECTHO, HE BCE M3 HUX TaKue, KOTOpble TPeOyIOT UMEHHO
MHAYCTPUAJIbHOTO IPOU3BOJICTBA.

HNpuna (Paom Tuitan): Yto TbI UMeelIs B BUILY?

Exena: BooOiie, HaCKOIBKO sI TOHUMAIO, IeJIb TAKMX TEXHOJOTMH — ClieslaTh YeloBeKa
0oJjiee HE3aBUCHM, U UX ITPOU3BOJICTBO CTAHOBUTCS 00Jiee HE3aBUCUMBIM TOXKE.

Hpuna (Paom Twuitan): Bot mepen to0oii nexur Gatapeiika. Kak Tl e€ crnenaems 6e3
3aBoga’

Enena: 5 mory nombiTaThCsi crienath O6arapeiiku 6e3 3aBojia, HO OHU OyIyT BBITJISAETH
MO-PYrOMY, HE HACTOJIbKO KOMITAKTHO U TJ1aJIKO.

Hpuna (Paom Twuitan): D10 camblii npoctoit npubop. Ecnu B3ATh mocioxkHee, Thl HE
CZeJaemb TaKkoro.

Enena: Jla, noka Her. [lotoMy 4ro Bcgd Hama KyJdbTypa OCHOBaHa Ha 3TOM
MHAYCTPUAIbHOM MIPOU3BOJICTBE.

Hpuna (Paom Twuitan): He Tonbko Bama kyneTypa. B m1000if KynbType ecth a00bIua
MOJIE3HBIX HCKOMAEMbIX, HMX IMepepaboTKa, MpeBpallleHHe B HYXHbIE MaTepuaabl U HX
UCTIONB30BaHue. B Toit min uHoii hopme 3To ecTh Be3fe.

Esena: MosxeT /11 Ha Ballel IuiaHeTe MaJleHbKasi TpyIna Jito/ieid H3roTOBUTh HEOOJIbIION
JeTaTeIbHbIN annapar?

HNpuna (Paom Tuitan): Cama — HET, TOJIBKO C MOMOIIBIO TEXHOJIOTHH.

Enena: Hy na, ¢ noMOIIBIO TEXHOJIOTH.

HNpuna (Paom Tuiian): Moxer, koHeuHo. Ecnu kynut 3aBoj U OyAeT HM3roTaBIIMBATH
taMm. byzner 3akymare marepuanbl y TeX, KTO MX JOOBIBAeT, €CIIM CaAMHUM HE 3axXOo4yercs HuX
00BIBaTh, TMOO MOCIaTh CBOMX POOOTOB. Y Hac ke ecTh OMOpOOOTHI, 3TO TOXKE OIpeeIEHHbIE
TEXHOJIOTHH.

Enena: Kakoii MUHMUManbHBIA pa3Mep Baliero 3aBojaa Kakoro-HuOyawb? XoTs 3To,



HaBEPHOE, CII0KHO OINUCATh.

HNpuna (Paom Tuitan): Jla, cnoxHo. [To-pazHomy Bc€ OpiBaeT. OOBIMHO OHM Yy Hac B
KOCMOCe BOOOIIE, TO €CTh B KOCMHYECKOM IPOCTpaHCTBE. MBI cTapaeMcsi X He CTPOMTh Ha
MOBEPXHOCTH ITUIAHETHI, a JTUOO B KOCMHUYECKOM MPOCTPAHCTBE, JTUOO HA HEXKWIBIX IUIaHETaX.
IToTroMy 4TO MBI CTapaeMcsl HE JeNIaTh 3aBOJIbl, KOTOPBHIE HETATUBHO BIIMAIOT HA SKOJIOTHIO B TOM
MPOCTPAHCTBE, TJI€ )KUBYT JIFOJIH.

Enena: Cnacu6o.

1:15:21 baaropapHocrtu.

Hpuna: S 6narogapro Paom Twuitana 3a oTBeThI, ObUT0 MHTEpECHO. braromapio Eneny 3a
Bonpockl. brnarogapro Bac, Joporue npysbs, 3a TO, 4YTO IOCMOTpEH 3T0 Buaeo. Hanerocs, Bam
OBLJI0 UHTEPECHO U B YEM-TO MOJIE3HO — MOHATH XOTs Obl pa3HHUILYy B HAIIUX TEXHOJIOTHSIX.

B mo6oMm ciydae, Mbl BOIUIOTHIIMCH Ha 3TOM IjaHeTe, He Ha Bypxazae, He riae-To emg.
3HAaYuT, MBI CaMM BBIOpaJiM 3Ty IUIAHETY C TeM, 4YTO Ha Hell ecth. M oHa, Ha camoM nere,
npekpacHa. Jloporue apysbs, s Onarogapio Bac 3a Bally HOJJEPXKKY, 3a Bamy JIto6oBs! Jlo
HOBBbIX BcTpeu! [Tokal

Tpanckpubarop — Kauanun Matseit,
Koppekrop — Omnbra lllenenesa



