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#79 OO0 aBTOHOMHBIX reHeparopax JHeprum: Oecena Hpunsl Iloasoposoii ¢
npeacTaButTeJaMu «I100aJabH0H BOJTHBD)

Ony6nukoBano 10 mas 2020 roxa

YyacTHUKH:

Hpuna [Toa3opoBa - KOHTAKTEP C BHE3EMHBIMY LIMBUIIN3ALUSMM;

MunracKayc - npeacraButesns MmiaHeTsl Dciep, OGMOIIOT, ICUXOJIOT U CIELHATIUCT O
VHOIIJIAHETHBIM I[IUBMIIM3ALMSM.

Paom Twuian - mpexacraBuTens IUTAHETHl bypxaz, CIEHHAIUCT MO DHEPreTUYECKUM
B3aMMOJIEHCTBUSIM B MaTepHaAIbHOM MHPE;

IInocHuop - npencraBuTeNb MIAHETH JCIIEP, UCKYCCTBOBEM, NICUXOJIOT, CIIEHUAINCT
0 Tiepeiaye 3ByKOBBIX BUOpaLUii 1JIs1 OUMIIEHUS] M TAPMOHU3ALMU IPOCTPAHCTBA;

SApocnaB CrapyxuH — npeacTaBuTeNb «[100anbHOM BOTHBDY,;

Pycnan Apcnanos — npencrasurens «Mck Cutuy.

00:00

Hpuna: 3npasctByiite, noporue apy3bs! Mens 308yt Upuna [loazoposa. S sBasiock
KOHTAaKTepOM C BHE3EMHBIMH I[HMBWIH3AIMsAMHA. M CceromHs ¢ HaMH TPUCYTCTBYIOT
MunracKayc ¢ mnanerst Ocnep, [InocHuop ¢ nnanerst Jcnep. [[Ba cnenuanucra ¢ mIaHeTh
Ocnep u Paom Tuilan - cnenuanucT no 3HEPreTHUYeCKUM B3aUMOJIEUCTBUSIM B OKpYKarolei
cpene ¢ miaHersl bypxan. M cerogHs Kk HaM B TOCTM IpUEXalW JBa YEJIOBEKa, cenlyac
pacckaxyT o cele.

SApocnaB: Mb1 wmmem 3hup. Ddbup? Mser umem 3¢up. Ddup? 3eMiIsH HTaBHO
30MOMPYIOT, a S TOBOPIO, YTO 3HAHUSA KAaCTPHUPOBAIU. MHOTHE W3 Bac CMOTpenu (UIbM
«IIsTeiit anemenT». IlaThiil 251eMeHT! A 371eCh BB MOKETE€ MOCMOTPETh, HAXOJSTCS YEThIpe
ajemMeHTa, Ha (acame 3maHusA TIIaBHOTO Poccwiickoil akajgeMuu HayK, YeThIpe djieMeHTa!
YToObI BCIKOMY BXOJSIIEMY B 9TO 3[laHHE B MBICISAX Jake He ObLIO TOBOPUTH 00 3dupe.
Hery s¢upa! Ddup uckiarouen u3 MUPONOHUMAaHUS COBPEMEHHBIX 3eMIIIH. U IPOPBIB MOKET
OBITh MMEHHO B MEXJIUCUUIUTMHAPHBIX O0O0JIACTAX, KOTOpHIC MO3BOJISIIOT HaM MPUHTH K
CHUHTE3Y W MTOCTABUTH 3/I€Ch MATHIN JIEMEHT - Ahup.

Mpr1 umiem 3pup. Ddup!?

Hpuna: PacckasbiBaiiTe, KTO Bbl U U1 YETO MPUEXAIIH.


https://www.youtube.com/watch?v=6Xz1mLvil8E&feature=youtu.be

Spocaas: fApocnaB Crapyxun «['obanbpHas BosHa», Pycnan «ck Cutmy.
Pycnan: Pycian.

Hpuna: MsI Bac ciymaeM, €ciau ecTb BOnpockl k Paom Tuitany.

01:48 Ilepenaua MHONMJIAHETHBIX TEXHOJOTHH 3eMJsiHaM. be3onmacHocTh, Mpexae
BCEro.

Apocaas: EcTe cBeaeHMs, YTO MOXHO IPOBECTH 0€300J€3HEHHO COLHAJIbHBIE
npeoOpa3oBaHus Ha IUIaHeTe 3eMiid B Cllyyae, €Cld Mbl CMOXKEM CO3[aTh TEXHHUYECKOe
YCTPOMCTBO, OYEHb NPOCTOE IJI IMOBTOPEHUS MPOCTBIMM JIFOABMHU. M BBIJIOKHM 3TO B CETb
uHTEepHET. UYUTOOBI JIOAM, TOCMOTPEB TEXHOJOTMYECKYI0 KapTy COOpKM YCTpoicTBa
TreHepaluu 3JEKTPOIHEPTUU, MOTJIM 3TO MOBTOPUTh. COOTBETCTBEHHO T€, KTO cenlvac
YIOPaBISIOT IUIAHETOM, KOHTPOJMPYIOT LMBWIM3ALMIO, OHHM MOTYT OBbITh 00€3BPEKEHBI
oJJOOHBIM 00pa3zoM. Yike 12 j1eT Mbl 3aHUMAaeMCsl IOUCKOM 3TOr0 TEXHHUUECKOTO YCTPOUCTBA
U TIPUIUTA K BaM. MoOeT ObITh, MHBIE IUBHIIN3AIUN CMOTYT MOJEIUTHCS C HAMU.

Pycuan: [logenuTbcs TEXHOIOTHEM.

Hpuna: YV Hac uHbIe crocoObl MmojydyeHus: sHepru. Bol ux He moBTOpHUTE ceivac
371ECh.

Pycaan: Mx noka He nnTepecyroT. Hamm. YTo MOXKHO peanbHO cienarh Ha 3emiie, Ha
HAallleM YPOBHE Pa3BUTHS?

Hpuna: Yto MoxkHO caenate Ha 3emie Ha BalleM YpOBHE pa3BUTHA? Pa3 Bbl
3aHUMAJIUCh IBEHAUATh JIET 3TUM BOIIPOCOM, YK€ BCE BO3MOYKHBIE METO/IbI BbI U3yUNIIH.

SApocnas: CymiecTByeT Tema, YTO Te JIOAM, KOTOpPBIE MPUOIMKAIOTCS K CO3JaHUIO
3TOr0 yCTpOWCTBa, MO0 CO3/alid, OHM BHE3AITHO MOKUAAIOT 3TOT 3eMHOM miaH. KTo-To K
3TOMY MPUKIIAAbIBAET PYKH, IPOUCXOAMUT BHE3AMHAs KaTacTpoda, aBapusi, YTO-TO €IIe.

Pycaan: Vnu npocto TepsroTcs.

Apocaas: J[a. COOTBETCTBEHHO, Hallla 337a4a TPAaHCIUPOBATh MOMEHT U3TOTOBJICHHUS
B IpsAMOM 3(dupe, YTO Aaxe €CiaM TIOCle 3aBEpIICHHsS ONBITOB OyJeT 3aKpbIT KaHal,
YHMUTOXKAT pa3paboTUYUKOB, TO HHPOPMAIHs, KaK 3TO ClIeNaTh, yKe OyIeT pacnpocTpaHeHa,
U €€ CMOTYT IIOBTOPSATb.

Hpuna: f nonumaro, o uem Bbl ropopute. Crenuanuctsl Mex3Be31HOT0 COr03a TOXKE
CUMTAIOT, YTO IMepejadya 3eMJISTHAM KOHKPETHBIX TEXHOJOTMYECKHX YCTPOMCTB, KOTOpBIE
MOTYT CHJIbHO U3MEHMTD KM3Hb HaIero oOIiecTBa B JItOOyI0 CTOPOHY, OMACHBI JIs T€X, KTO
UX BHEJPSET, U JUIS TeX, uepe3 Koro nepegaercs nHpopmanus. Tem Oosnee, eciau 3To OyaeT B

CCTU MHTCPHCT U HC JJIA BAICTO JIMYHOI'O HUCIIOJIb30BAHMSA, a JJIA Ooiee IMUPOKHUX MaCC, TO B



ar000M  ciyyae, JIIOAM, KOTOpbIe 3aHUMAIOTCS CHUCTEMOW 0e30MacHOCTH  KPYMHBIX
JHEPreTUYECKUX CEeTEeH, BBl IIOHUMAETe, O 4YEeM S TOBOPIO. Y KaXI0H KpYyNHOH
SHEPreTUYECKON CETH, KOTOpask IPOU3BOAUT SHEPTHUIO Il HACEJICHUs, UMEETCSI CBOSI CUCTEMA
0€30MacHOCTH.

Pycaan: Jla. MbI 310 BC€ npekpacHO MOHUMaeM. M TOTOBBI pUCKHYTh.

Hpuna: ‘I noHumaro, 4To BBl TOTOBBI PUCKHYTh, HO OYEHb JIETKO /0 HUX JOMIET
uH(pOpMalus, YTO Bbl OBUIM Y KOHTAKTEpa, U YTO BaM Iepeiall KOHKpeTHO s, Paom Tuiian.

SApocnas: Tem Gosiee MBI BUJIEO CHUMAEM.

Hpuna: [ToHATHO, YTO BBl MOXKETE €ro HE MOKa3biBaTh. Jlemo B TOM, 4yTo caMm (akT
BAIIIETO TOSBJICHHUS 3/IeCh U Oece/ia ¢ KOHTAKTePOM, MOXKET ObITh BBISICHEH.

Spocaas: /[ymaro, Hac yKe 3areJIeHr OBaJIH.

Hpuna: Korma s mocryman Ha paboTy B Mex3Be3gHbIH COMO3, Kak W JHOOOMH
CHEIHMAUCT, paboTaloIMUi C MOJIOABIMH pacamH, S YUTal HHCTPYKIMIO, IO KOTOPOM
HEKOTOPBIE BEILM 3aIIPEIEHbI C YCIOBHEM, UYTO HAPYLIEHUE ATOTO 3alpeTa BJIEUYET MOJHBIN
3ampeT AEATEeIbHOCTH Ha ATOM IutaHere. Iloaromy Mbl OyaeM roBOpUTh O TOM, YTO HE

HapylIaeT HU MOJIMCaHHbIE MHOW 00S13aHHOCTH, HU Ballly 0€30MacHOCTb.

06:14 Pe3yabTaThl IKCIIEPUMEHTOB JJIsl MOJYy4YeHHUs] aJNbTCPHATHBHOW JHEPIrUH.
ABTOHOMHBII TeHepaTOP YHEPIUM.

Hpuna: B s1oii cdhepe s Mory roBopuTh C BaMM TaK, YTO Bbl TOHHUMAaeTe IOJ
JIEWCTBUEM AJIbTEPHATUBHOU 2HEeprun? Kakue cxeMbl y:Ke TPUMEHSUTUCH ?

Pycaan: Ilonyuyenue osnextpuyectBa. M3nuiiek WM MEXaHWMYECKON CHIIBIL, WIN
NOJTyYEHUE JIEKTPUUEcKol 3Heprun. Mnu xots Obl TEIIOBO.

Hpwuna: VcTounnk u3 yero?

Pycaan: MarnutHasg cxeMa, IIOCTOSIHHBIE MAarHuThl, JIOIYCTHUM, WIH K€
9JIEKTpOMArHuTHas cxema. Te crnocoObl, KOTOPBIE TOCTYIHBI HALIEeMy YPOBHIO Pa3BUTHS Ha
3emJie, UMesl BO3MOXKHOCTH TEXHUYECKH peanu30BaTh HUX.

SIpocaas: Ha ceronssiHeM ypoBHE pa3BUTHS [IUBWIN3ALIAH.

Pycaan: Jla.

Hpuna: Yto Bamu yxe ObUIO MPUMEHEHO 32 JABEHAJIATH JIET UCCIIECIOBAHUI?

SpocnaB: DIEKTpUYECKHE CXEMBI, KOTOpble CYIIECTBYIOT B CETH - BCE
nepenpoOOBaHbl.

Hpuna: Kakos pesynbrar?

Pycnan: He xBaraer pe3ynbrara.



Apocaas: Her nonumanus teopun cpeabl. MOKHO OECUUCIEHHOE KOJIMYECTBO pas,
HEJIOTIOHNMas1, KaKk paboTaeT cpefa, ThIKaTh, MBITaThCs cOOpaTh KyOUKH.

Pycaan: Nmerorcss ompenesieHHbIE TEXHUYECKHME BO3MOXHOCTH, HO HET 3HAHWM,
YTOOBI peann30BaTh.

Hpuna: Kakoil pe3ynapTaT OXKUAAETCS OT 3HEPreTHUYECKON YCTAHOBKH, KOTOPYIO BBI
XOTUTE cOOpatTh?

Pycaan: UtoObl ObUT MUHHMATIOPHBI aBTOHOMHBIA TE€HEPAaTOp IHEPTUH, KOTOPBIN
MOJKET OBITh B KaX/I0M JOME, B KaXJI0M aBTOMOOMUJIE.

Hpuna: Yto 3Ha4YUT aBTOHOMHBIN?

SpocnaB: ABTOHOMHBIN, KOTOPBIN HE MOTPEOIIIET UCKOMTaeMble HCTOUYHUKH YHEPTUH,
a UCMOJb3YET OKPYKarollee MPOCTPAHCTBO B KAYECTBE HCTOUHUKA.

Hpuna: He wucnonb3yer okpyXkaroliee NPOCTPAHCTBO, a HCIIOJIB3YET SHEPTUI0
OKpPY’KaIOILIETo MPOCTPAHCTBA. S Bac celyac NpaBUIbHO TOHUMAIO?

Pycaan: Jla.

Hpuna: Bol Ha BameM ypoBHE pa3BUTHsI HAYKH YK€ JOCTATOYHO 3HAETe 00 IHEPIUsIX
MIPOCTPAHCTBA.

SApocaas: EcTe criennanucTel, KOTOPbIE JOCTATOYHO 3HAIOT, Ja.

Hpuna: YV HHMX HEMHOXKO jpyras TepMmuHonorus. To, 4YTO Mbl Ha3bIBaeM
JJIEKTPUYECTBOM, DJIEKTPOMAarHeTU3MOM, Yy HHUX OTO pasHble noHATUsA. Hanpumep,
JJIEKTPOMAarHeTU3M OHU Pa3JesioT APYr OT Jpyra, TO €CTh 3JIEKTPUYECTBO M MarHeTU3M
OTJIENBHO. Y HAC 3TO BMECTE, BOOOIIE TO MBI B IIKOJIE YUHIU. DIEKTPOMArHUTHOE TOJIE.

SApocna: EcTb y)xe nIpoBUHYTHIE, KOTOPbIE Pa3ieisioT. JTO B IIKOJIE BCe OOIIee.

Hpuna: IlIkona kak Bceraa oTcraer.

SlpocaaB: DTO €CTECTBEHHO.

HWpuna: Jlng mnomydeHus M3 TPOCTPAHCTBA, HMEETCS B BHAY O€3BO3IYIIHOIO,
KOCMHUYECKOT0 HJIM U3 aTMoc(hepshl.

Pycuaan: 13 okpyxaroniei cpesl.

09:14 Pa3uunna B onpeneaenun nousitus "Ipup'" y 3emusin. [lonsitue "Ipup" y
Pa3BUTHIX HUBUIN3ALMIA.
Spocnas: B 060t Touke W OKOJO, W MPHUOJMKEHHOM K 3emie, U B KOCMOCE
CYLIECTBYET TaK Ha3bIBaeMbli 2up, Ha 3eMJie 3TO Ha3bIBAETCs YPUP.
Hpuna: Bot kak pa3 moxa cioBoMm 3dup HemaBHO K VpuHe mpueskan HHKEHep,

KOTOPBIM 07roe Bpemsi paboTaia Ha BOCHHBIX pa3paloTKax, U TOXe Huia pedb 00 sdupe.


https://www.youtube.com/watch?v=6Xz1mLvil8E&t=586s

€My CKa3all U BaM CKaXxy, 4YTO TI0 CBOEMY OMBITY paOOThI C 3eMJITHAMH, s 3HAIO, YTO MO/ STUM
CJIIOBOM Ka)K/Iblil IOHMMAET pa3Hoe. Pa3Hble 3HEpPIruu, COCTOSIHUS MPOCTPAHCTBA U BPEMEHH.
UTO KOHKPETHO BBl Ha3bIBaeTE dPprpom?

Apocaas: DbupoM Mbl MOKEM Ha3bIBATH Ty CpeAy, KOTOpas O0beINHSAET U BKIIOYAET
B ce0s Cero/iHs pas/elIeHHOE y 3€MJISIH 3TO 3JIEKTPUUECTBO, MAarHETH3M, CHIIBHOE U cliaboe
SIIEPHOE B3aUMOJIEUCTBHE.

Hpuna: Bor BuguTe, Bbl y’Ke MOHUMAETE HECKOJIBKO JPYTYIO BEllb MOJ 3PUPOM, YEM
MOHUMaJ OH. YXke 37ech TpeOyroTcs noscHeHus. OH MHe Jaji Apyroe ornpenaeiaeHue 3¢upa.
3HaeTe M Bbl O KOHIENIMN MAaTepUaIbHOTO CTPOCHMSI BEILIECTBA, IPUHATOE B MexX3BEe31HOM
coto3e? YToOBbI 51 MOT TOBOPUTH C BAMHU Ha OJTHOM SI3bIKE.

Spocaas: Her, He yBepeH.

Hpuna: C yrpa «MarautHoe nose» kro cmotpen? C Paom Tuitanom BHI€O.

Pycaan: 5 cmotpern.

Hpuna: Bel cmotpenu. Bol uro-uubyns nomMmuute?

Pycuian: B pasroBope s MOry BCIIOMHUT.

Hpuna: 13 yero cocront atom u Tak aanee?

Pycnan: PacckasplBaim 1po BBITECHEHHWE HHEPrUM, KOIJIA OJHY HHEPrHUI0
BKAuMBaellb, Ipyras BBITECHIETCS.

Hpuna: Yto aToM y HUX HE EIUTCA KaK y HAac. DTO Bbl IOMHUTE, Ja?

3Ha4yuT, 4TOOBI Cpa3y ObITh MOHATHBIM, s ceifuac 00bscHI0. Bech MaTepuanbHbIN MUp
MOJy4yaeT »JHEepPrui0 W3BHE, W3 JyXOBHOro wmupa. UYro He mMpu3HaeT Hama Qu3nkKa
MaTepUAIMCTUYECKAs, I03TOMY OHM HUKAaK HE MOT'YT CO34aTh €IMHYI0 Teoputo noyid. OHu ee
HE CO34aayT, MOTOMY YTO OHM HE BHUIAT UCTOYHHMK BSHepruu. [loToMy 4TrOo 1o 3akoHy
COXPAHEHHUsI PHEPTHH BBl CUMTAETE, YTO 3JEKTPOH BPAILIAETCS BOKPYT S7pa, HO MO 3aKOHY
COXpaHEHUs SHEPTUH OH JOJKEH Ha HETO yNacTh, HCUEPHaTh CBOIO SHEPTHUIO.

Apocaas: D10 yXe ycTapeaoe MHEHUE.

HWpuna: Ho Bamm yueHble, OHM HE HaUUIM HCTOYHUK, OTKyJa IHUTAeT aToOM
MOCTOSIHHOM DHEPTHEH.

Spocnas: Kro-to He nHamen, ga. Ho Opu1 Hukoma Tecma, Mex3Be3aHblid COMO3
JIOJKEH 3HATh TaKOTo 3eMJIsTHMHA Bblaatomerocs Hukomny Tecna.

Hpuna: Ho ecnu BBl ToBOpUTE 00 €ro aTMOCEPHOM TeHEepaTope, TO 51 CUMTAIO, BBI
YK€ MOBTOPSUIU €0 OTBITHI.

Apocaas: He coBcem. OH He ocTaBWIJI Hacleusl B TAaKOM BHUJE, YTOOBI €r0 MOYHO

OBLIO MOBTOPHUTD.



Hpuna: 3Haunmt, peub wumer 00 aTrMochepHOM TeHepaTrope aTMOCHEpPHOTro
3JeKTpuiecTBa’?

SApocnas: Jla, naBaiite cHavyajia Ha 3emJie CO3/aJIUM, TIOKA €II€ HE TOBOPUTH 00
SKCIUTyaTalliy TeHepaTopa B KOCMOCE, a CO3/Ia/IuM Ha 3eMJie, H3yYUM TEOPHUIO €TMHOTO OIS,
a JJaJIbIIe MOXKHO JIBUHYTHCS YK€ K 3BE3/1aM.

Hpuna: Tak BOT, Bce aTOMBI BCEX 3JIEMEHTOB HAa CAMOM JI€JI€ COCTOSIT U3 OJJHUX U TeX
7K€ DHEPTUU.

Spocaas: [la.

Hpuna: Y Bac B pu3uke 3TO OTPAKEHO B MOHATHH O TOM, UYTO KaXKIbIi aTOM COCTOUT
U3 OJJMHAKOBBIX YACTHII, TOJBKO B PA3HBIX COOTHOIICHUSIX.

Spocaas: /la.

I/Iana: HO BbI OTO HA3bIBACTC YaCTHUIIaMH, Mbl Ha3bIBA€CM 3HepFI/I${MI/I.

SlpocaaB: Eciau MBI mepexoauM K HayKe, KaK yYWJIA MEHS YYEHbIE, TO KaKIOMY
TEPMUHY HYXHO J1aTh ONpe/IeNICHNUE.

Hpuna: Mbl He ompenensieM JHEPrUi0 KaK MeEpy JIBIXKEHHsS MaTepuHu, CKOpee
Ha000pOT, ONpeIesisieM KaK JBIKYIIYIO CHITY MaTEPHH.

SlpocnaB: Bce paBHO, HY)KHO JaTh ONpeleieHUE, YTOObI BBIPOBHSATH MOHITHIHHBIN
amnmapar, 0 4eM ToBOpUTh. Eciiu Mbl HE MOHUMAaeM, O YeM TOBOPHUM, TO MOJYUYUTCS, OJIHUA Ha

OJIHOM SI3BIKE, IPYTUE HA APYTOM.

13:16 Omnpepenenne matepur. TUNbBI M YPOBHM 3HEpPruii B ONpeleICHUH

Me:x3Be31HOro Coro3a.

Hpuna: Xopomo. Marepus ectb GpopMa JyXOBHOH IHEPTUU, KOTOpasi MPOSBICHA B
dbopMe, TOCTYITHOM /1711 BOCIIPUATHUS PELIETITOPOB TOTO UM MHOTO MaTepHaibHOro Tena. Ecth
IUIOTHAsl MaTepusi, €CTb TOHKAsi MaTepusl.

SApocnas: MoxeM A0IyCTUTB, Aa.

Hpuna: [IpuMepsl I0THON MaTEpHH, JaKe CaAMbIM PACCESHHBIN Ta3, IOTOMY 4TO OH
COCTOUT U3 aTOMOB.

Spocaas: Taxk.

Hpuna: ToHkas marepus 3TO TO, 4YTO HE COCTOMT M3 aTOMOB, HO BCE PAaBHO
HAXOJUTCS B MaTepUAILHOM MHUpe. Y Bac 3TO (UKCUPYETCS KaK pPa3InYHbIE MOJISl YHEPTUH,
HauyuHas OT JJIEKTPOMAarHeTU3Ma, PaJuOBOJIH M JAjblI€ IO CIEKTPY CBET, PaJuOBOJIHBI,
KECTKOE U3ITyUEHHUE.

SApocnas: Bee paBHO, 310 pukcupyercst B GOTOHAX, HEUTPOHAX, TPOTOHAX.


https://www.youtube.com/watch?v=6Xz1mLvil8E&t=796s

Hpuna: O10 dpukcupyercs, HO He yepe3 peLenTopsl Bamlero tena. [loromy uro gaxke
TO, UTO BBI Ha3bIBAETE CBET, BbI (PUKCUPYETE TOJBKO MAIYIO YacTh OT TOTO CIIEKTPa, YTO €CTh.
Ot xpacHoro 1o ¢uoneroBoro. Bece uTo HMKE W BbIIIE IO BUOpAIUsIM, BBl HE (UKCHpYETe
CBOMMU OpraHaMH 3pEHHUS.

Spocaas: /la.

Hpuna: Ecte opraHusmbl, y KOTOpPBIX 4YyTb WHOW CIIEKTP, HAIpUMEpP, TEX KE
3PUTEIIBLHBIX OPTraHOB.

SApocaas: Tak.

Hpuna: [TosTomy cBeTOBasi BOJHA HE UMEET IUIOTHOM MAaTEPHUH, TOTOMY YTO OHA HE
COCTOUT U3 aTOMOB. BBl roBopure, 4To OHa COCTOUT U3 (POTOHOB, U3 ANEKTPOHOB. Ho s emre
pa3 BaM HallOMHUHAIO, YTO ITO HE aTOMBI, JUIs HAC 3TO YHEPTHUU.

SpocaaB: D10 BOIPOC ONpEIETIEHHUS.

Hpuna: 1 HanmomuHa0, 4TO COTJIACHO YYEHHIO MEX3BE3IHOIO COH3a, B aTOME
CYLIECTBYET TPU YPOBHS HHEpruu. llepBelii ypOBEHB COCTOMT U3 IIATH THUIIOB, BTOPOU
YPOBEHb U3 JBYX TUIIOB U TPETUH YPOBEHb TOXKE M3 JBYX THUIIOB. I MX celuyac Ha30BY.
[IepBblii ypOBEHB COCTOMT M3 TEIUIA, JJEKTPUYECTBA, MAarHETU3Ma, CBETAa M PAaJIUOBOJIH.
Bepnee, 10, 4TO BBI Ha3bpIBa€TE ITUMH CIOBAMHU. BTOpOI ypOBEHb COCTOMT M3 TOTO, YTO BBI
Ha3bIBACTE PaJMOAKTUBHBIM M3JIyUEHUEM U TEPMOSJIEPHBIM M3IYYEHHEM. JTO y HAC pa3HbIE
BEIIM, TaKXKe KakK JJeKTPUYECTBO, MAarHeTW3M. SI MOHUMAar0, 4TO OHM y Bac (haKTHUYECKH
o0ObeIMHEHbl B OJHO, Y Hac He Tak. A TpeTuidl ypOBEHb 3TO MHKPOrpaBUTALUS U
MakporpaBuranusa. MuKporpaBuTanus - 3TO TO, YTO TO3BOJSIET aTOMaM COEIAMHATCA B
IUIOTHBIE CTPYKTYpPBI. BBl MOXKETE UMETH IUIOTHBIE TEJIa U KUTh B MUPE, B KOTOPOM MOKHO
IIPUKAcaTbCs K HEMY, B3aUMOJECHCTBOBATh. BhI yale Bcero Ha3bIBae€Te 3TO BHYTPHUSAACPHBIM
B3auMoJiecTBUEM. MBI Ha3blBa€M MHKpPOIpaBUTAMEd. MakporpaBuTalus - 3TO SHEPTHUs.
OHna ToX€ HaxXOIUTCS B aTOMax, HO OHA IT03BOJISIET, HAKAIUIMBAACH B aTOMax IUIOTHOTO TeJa,
HPOSIBJIATECS CHJIaM TPaBUTALMM B O0bEeMe MPHUTSKEHUS IUIAHET, 3Be3[], TaJlaKTHK MU TaK
nanee. Bee Halm sHEpreTMUecKue yCTaHOBKM OCHOBAHbI Ha Mpeo0pa30BaHUM OJHUX YHEPTHi
B Jpyrue. Y Bac TOXE€ Ha 3TOM OCHOBAaHO, HO Bbl IIOKa HE MOKETe NpeoOpazOBbIBATH,
HampuMmep, B JOCTaTOYHBIX OOBEMax Ty JK€ pagualuio B  JIIEKTPUYECTBO, B

OJICKTPOMArHeTu3M, B CBCT, MOXKCTC B KaKUX-TO O6’beMaX, HO paauanus BCC paBHO OCTACTCs.

17:33 IlpeoOpa3oBarenu paguanuu. CBepxXnpoBoAUMOCTb METAJLJIOB.
Pycaan: ¥V Bac ecTb JBUTaTeNn, KOTOPBIE PaHaLlIo IPeoOpa3yoT B 3HEPTHIO?

I/Ipm{a: YV Hac ecTb npeo6pa30BaTem/I, KOTOPBIC OUYHUINAKOT IIPOCTPAHCTBO OT



paauanuu, ’T0 MUKpOpruOopsl. bosbiye npudbopsl CTOST B HAIIUX KOCMUYECKHX KOpaosx,
€CTh CIICLIMAJIbHBIE aHTEHHBI, KOTOPHIE YJIABIMBAIOT KECTKOE M3IyY€HHUE 3BE3[, TO, YTO BbI
Ha3piBaeTe ramma wusnydeHueM. OHo ectb oT ConHia, oT J000W 3Be3/bl, €CTh B
MIPOCTPAHCTBE, JaXKe €clu Bbl He (UKCHpYyeTe CBOMMHU IpuOOpaMHu, OHO BCE PaBHO €CTb.
Yamie Bcero MCHoJib3yercs 3TO B IUIAHETAPHBIX ABUTATENAX, KOTOPbIE MPEIHA3HAUYECHBI AJIs
MEXKIUTAHETHBIX TiepeneToB. s MeX3BE3THBIX MEepeneToB OHU He A(D(EeKTHBHBI, TaK Kak
MaKCHUMaJIbHasi CKOPOCTh, KOTOpasi MOXET ObITh JOCTUTHYTA BBIJICJICHUEM DHEPTUU TAKOTO
YPOBHSI, OHAa HE TMPEBBIIAET OJIHOM BOCBMOW OT CBeTOBOM. M TO, 3TO MakcuMaibHas
CKOpPOCTb, Yallle BCEro € BKJIIYAIOT He Oojiee YeM Ha OJIHY JECATYI0 OT cBeToBOM. Kak BbI
MOHUMaeTe, 3T0 d(H(HEKTHUBHO JHIIL TPU MEXKIUIAHETHBIX MepeneTax. s MeX3BE3THBIX MbI
UCIIOJIb3YEM IPaBUTALIMOHHBIE JBUTATEIH.

Spocaas: Ilo KOHKpeTHKE, YTO TOT/A.

Hpuna: Ilo paguanuu teneps?

Spocaas: EcTe MeOHBI NPOBOJ M €CTh MBICHIb, YTO €CIHA IPOBOJ JIMOKCUAKOU
MOKPBITh.

Pycnan: Her. Eciin mpocTo rosbiii MenHbIN NpoBoA. ECiu ero moKpeITh SMOKCUIKON
C MEJIHOM IyApOil, TO OHA CTAHOBUTCS CBEPXIPOBOAHUKOM. [IpaBna nu 3170? MBI 1anupyem
IIOCMOTPETH PE3YJbTaT.

SpocnaB: MoxeT OBITh MEIHBIH IMPOBOJ, MOXET OBITh ATIOMHUHHUEBBIH MOKPHITH
AIOKCUJIKON, KOTOPBIN COJIEPKUT B c€O€ HAHO IyAPYy TOTO K€ COCTaBa.

Pycaan: Ona kak-To paboTaeT Wi 3TO HU O YyeM?

Hpuna: O mnoxo ceOe mpecTaBIseT, 4TO TaAKOE AMOKCHUIKA.

Pycaan: Kieii, cBs3yromiee, He BaxHO, drMoOKcuaka. Jroboe cBs3yroliee, KOTOPoe
OyIeT yepKuBaTh.

Hpuna: S ve 3Ha10 cocrana. [logoxau, cTon. ITo AUIIEKTPUK?

Pycnan: Jla, Tu3JIEKTPUK.

Hpuna: Yro sto 3a 00paz? OH roBoput, 3¢Q(deKTUBHEE B3ATH KaKOE-TO THUIIA
KPEMHEOPraHUYeCKOe COeANHEHNE.

Pycaan: S nonumaro. Ho ono mact pe3ynbrtat?

ApocaaB: M0XHO B34Tb KDEMHEOPIaHUYECKUH JIak?

Hpuna: CunvkoH yto au?

SApocnas: EcTe kpeMHeopranuueckuil J1ak. bepeMm nak, 3amemmBaeM TyJa myapy U
MOKpPBIBAaEM 3TOT NPOBOA. Boobiie B mpuHIIMIIE Takash KOHCTPYKIUS Ky/Aa-TO BEJET WM HET.

HpOCTO HaM IOCTYIIWJIAa TaKas I/IH(bOpMaI_II/I}I, MBI €€ OTpa6aTLIBaCM.



Hpuna: CBepXnpoBOIUMOCTb METAJUIOB B 3JeKTpUdYecKyt0. OH HEMHOXKKO C 3aKOHOM
Oma He IpYXHT, TaK ceidvac s eMy OOBSCHIO, UTO Takoe compoTuBieHue. [loaToMy mpoBoy
OyJeT BBIACIATHCS OOJbIIE SHEPTUH MEPBOTO YPOBHS, KOTOPOE HA3bIBAETCS AJIEKTPUUECTBO,
U OHO OyJeT NpoTeKkaTh TaM 03 MOTepb, KOTOPOE BBHI3BIBACTCS JCHCTBUEM DHEPTHUH
MUKPOTPABUTALIUA aTOMOB, KOTOpPHIE BXOJSAT B M€Jlb, OHHM K€ MPUTITUBAIOT 3TU SHEPTUU
OISITh B c€0s1, TOITOMY 9TO DJIEKTPHUYECTBO, DHEPTHsI OHA MEPECTaeT TaM MPOXOAHUTH cama,
MOTOMY YTO OHa BO3BPAILIAETCS OISITh B 3TH aTOMbl. BOT OHM XOTSAT 3aMEpPUTH 3TOT IMPOIIECC.
S npaBuiIbHO eMy 00bscHUIA?

Pycaan: Iloka Tspxeno sto.

SApocaas: DTOT MPOBOJI MBI Ky/1a 3aCYHEM, B KaTYILIKy U YTO MbI C HUM cZeiaem?

Pycaan: Jlyis nauana Oyaem npoBepsTh, €CTh JTU Pe3yJbTar.

SApocaas: A Kak Mbl 3TO 3aMepUM?

Pycaan: bepem oauH npocToil mpoBoI, U3MEPSIEM €ro COMPOTUBIIEHUE, IPYToi OepeM
CO CZEJIaHHOM M30JIsiLKen U poBepsieM. Ecnu ecTh Mexly HUMU pa3HHIlA, 3HAYUT, €CTh YTO-
TO.

SApocaas: Uto Mb1 Mex3Be31HBIN COI03 OTBIIEKAEM, MOTJIH OBI YK€ CeNaTh.

Hpuna: Paom TuitaH, s ceiiyac copolly 4YTO, €CJIU Mbl BO3bMEM MEIHBIN MPOBOJ
OJIMHAKOBOM NIJIMHBI U OJJUHAKOBOTO TUAMETPA, KOTOPBIH clenaH u3 Meau 0oliee IeBSTHOCTO
MIPOLICHTOB, S HE 3HAIO0 KaKhe TaM OyJyT MPUMECH, HO €CJIU Mbl BO3bMEM OJIMHAKOBBIC U €CITU
MBI OJIUH U3 HUX YEM-TO 00paboTaeM TakuM, KOTOpOe OYIET 3aMe IS Th.

Apocaas: KpeMHeopraHnueckuM JaKoM, COAEpKaIUM MyJpy 3TOTO Ke MaTepuana.

Hpuna: Eciiv MBI TyCTUM 3JIEKTPUUYECKYIO DHEPTHUIO 10 3TOMY MPOBOJY, U3MEHUTCS
JIY Ha BBIXOJE 3Ta SHEPTUS WU HET?

Pycaan: byzaer 11 Mexay MpoBOIaMH OTIHMYHME MMPOBOJAUMOCTH, CKAKEM TaK.

Hpuna: byner, oH roBopuT, OyneT, HO MpPU TOKPHITHH KPEMHEOPraHUYECKUM
BEILIECTBOM, €IIE CMOTPSI KAKOM 3TO TOK, MOCTOSHHBIA WM HE IOCTOSIHHBIM, HO B
3aBUCUMOCTH OT 3TOT0, €CIU 3TO TMOCTOSHHBIMA, TO s HE BUXKY YCWICHHS Oojee ueM Ha

JIBa/ILaTh MPOIIEHTOB.

23:24 IluBwim3anusi Ha 1wiadHere 3emusi - 3T0 3KkcnepuMmenT? KakoBa uneuab
JKcnepuMeHTa’?

Spocaas: Xopomo. [{uBunuzamuss Ha 1iaHeTe 3eMisl — 3TO SKCIEPUMEHT? IDTO
MJIAHOBBIN SKCIIEPUMEHT Mex3Be3/IHOrO coro3a?

Hpuna: MoxHO cka3aTh, U TaK, Bbl )K€ THOPHIBI, TO €CTh Ballll Telila TUOPUIBI,


https://www.youtube.com/watch?v=6Xz1mLvil8E&t=1404s

MO3TOMY 3TO OBLT SKCIIEPUMEHT IO 3aCENCHUI0 TAKMX THIOB TMOPHUIOB HA TOW IIaHETe, Tie
MHOTO HE TO YTO CBIPhs, & MHOTO JIPYTHX pa3HbIX (opm ku3HU. U elre ObLT SKCIIEPUMEHT B
TOM, YTO IOCJIE BOWHBI HE CTAJIM OCTABJIATH €AWHYIO pacy, a CIAeNad pa3Hble Pachl, YTOOBI
BbI MOTJIN...

Spocaas: Kakas 1ienb sxkcriepuMenTa?

Hpuna: Boiitn B MexX3BE31HbIN COKO3, ITOCTENEHHO NMPUBBIKAs HA CBOEH IUIAHETE K
HAJIMYUIO 9Y>KEPOJTHBIX Ui ceOst (hOpM pa3yMHOM KU3HH.

Apocaas: To ecTh HAYYUTHCSI MUPHO COCYIIECTBOBATh C MHBIMH (POpMaMHU KU3HU?

Hpuna: Jla. Hayuutbcs MHpPHO COCYIIECTBOBaThH C HMHBIMH (DOpMAMH >KHU3HH.
[Tonumaere nu, SpocnaB u Pycnan, ecinm Obl MOXXHO OBUIO JaTh O€30MAcHO JJIsi ATOU
UBIJIM3AIUH KaKyl0-JIMO00 OopMy SHEpruH, TO 3TO OBLIO JaBHO OBl YK€ ClelaHo. 31ech Ha
caMoOM JieJie OYeHb MHOT0 0a3 CYLIeCTBYET, HO IO 3aKOHY Mbl UMEEM IPaBO PacCKa3bIBaTh
NPUHLUI palboThl JTIOOBIX CBOMX YCTPOWCTB, Ha TaKOM JTOCTYIHOM Ji Bac ypOBHE, YTO S
ceifuac u aenaro. Sl MOTy MPeAIOKUTH BaM XOTsI ObI U3MEPUTH ATy YacTOTY B SKCIIEPUMEHTE C

TeM ke atMmocepHbIM reHepatopoM Tecna. Bel ero caenanmu?

25:27 Atmocdepnblii renepatop Tecia. Pe3yabTarbl 3¢eMHBIX ONBITOB.

Apocaas: Uro noapaszymeBaeTcs 1o arMocepHbIM renepatopom Tecna?

Hpuna: He wMertajuimueckyro, OYEHb JIETKYH) KOHCTPYKIIHMIO  OOTSHYTYIO
METAJJIMYECKUM JIMCTOM, TOJBEHICHHYI0 B BO3AYyX€ /Js yJaBIUBaHUS aTMOC(epHOro
3JIEKTPUYECTBA, HY, U 3a3€MJICHUEM.

SApocaaB: Pasznuunble cxembl MO TaTeHTaMm Tecna mpoOoBanu, Jenaid, TOoKa
pe3ysipTaTta He MOJIY4Y€eHO.

Hpuna: Ho Bce paBHO SHEPTHUS T0JKHA BBIXOJIUTH, 3TO €I11€ 3aBUCUT OT BBICOTHI.

Pycaan: Otu ectb, nenaror. OHM MOJy4YarOT pe3yJibTaT, HO OH OYEHb MaJblii,
mMu3epHblid. OHa HE ONpaB/bIBAET ceOsl.

Hpuna: A xakoB ObUT1 MaTepuan MeTaLI?

Pycnan: i nuuno ve aenan, B FOTyOe BUaen posvKu, YTO ACNAIOT U MOJYYAIOT, TaM
CBETOAMO]IbI TOPST.

/Kenckmuii rosioc: Ha BbIX0Ji€ OUEHB-0UEHD MaJIO.

Pycnan: /la.

Hpuna: Xoporio, pacckaxure 0 CBOUX pe3yibTaTax U O CBOEH, XOTs Obl MpUMEPHOH
CXEeM€ YCTPOMCTBa, YTOOBI S MOHUMAN, O YeM peub. MOKeT, Mbl AEHCTBUTEIHHO O Pa3HBIX

BCIIIaX rOBOPHUM. Br1 0 Ouora3oBoii YCTAHOBKC, a 51 BaM 00 aTMOC(I)CpHOM OJICKTPUYICCTBC.



Spocnas: HyxHo nmonumats (pu3uky mpoiiecca. Mbl IpeACTaBIsIEM, YTO BOKPYT HAC
HaxOJMUTCS HEKas IUIOTHAs Cpela, U Mbl B 3TOM Cpelie, HAXOIACh B MaTEPUAIBLHOM TeJle, I10
CYTH, KaK Iy3bIpUKH BO3]lyXa B Boje. Tak moHATHO? UTO BOKPYT €CTh IUIOTHAs Cpefa.

Hpuna: Bel nmeetre B BUAY HaX0XJICHHE B JIIOOOH TOYKE MPOCTPAHCTBA, OYIh TO B
KOocMoce Wir Ha 3emie?

SApocaas: [la, na. Uto MBI HaxoAuMCS B HEKOW Cpele, M Ha DJIEKTPOMarHUTHOM
YPOBHE MOXHO CO3/1aThb B JIOKaJbHOM TOYKE IMPOCTpaHCTBa pa3pexeHue. KopoTkum
WMIYJbCOM MBI CO3/Ia€M Pa3pEKEHUE, W XOJ MBICIM TaKOH, YTO, KOIrJa MBI CO3JaJU
pa3pekeHue, MPOCTPAHCTBO CTPEMUTCS CXJIOMHYTHCS U 3aIIOJIHUTh Pa3psiKEHUE.

Hpuna: Ber Benete peur 00 romuaj (TEpMUH Ha JapaaibCKOM SI3BIKE) - CBOOOIHOM
SHEpPrur BaKkyyma.

Spocaas: [la.

Hpuna: 3Hauut, He 0 MNpeoOpazoBaTeNsaX JHEPrUU BbI celyac TOBOPHUTE, a O

CBO60I[H0ﬁ OHCPIUU BaKyyMa. HemHuoxK0 Ppa3HbIC BCIIHN.

27:50 CpoOognasi 3Heprusi BaKyymMa - TPAaHMIA MeKIy JAYXOBHBIM H
MaTepUATbHbBIM MHPAMH.

SApocnas: Ho cBOOOAHYIO HEPrUIO BaKyyMa HYKHO e TpaHC(HOPMHUPOBATh, YTOOBI
TOpeJT TEIEBU30p, padOTAIH JTaMIIbI.

Hpuna: [pexae yem TpanchopMUpOBaTh, €€ HYKHO U3BIICYb.

SApocnas: EctecTBeHHO, 00 3TOM U MJET peyb.

Hpuna: CobOonHas sHeEprus BakyymMa HaxOAMTCS HE TOJIBKO B Bakyyme, HO M B
11000¥ TOUKE MPOCTPAHCTBA.

Spocaas: [la.

Hpuna: 11 ona He OecreiabHO HAXOAUTCS B ATOM TOYKe mpocTtpaHcTBa. Llenp eé
CO3/1aHHUs, BCETO BOKPYT Bac CO3JAaHO, BBl YK€ ATO IOHUMAETE, YTO HUYTO CIy4ailHO IPOCTO
TaK HE IMOSBUJIOCH. Ball )XKM3HEHHBIN OIBIT, HABEpHSAKA MPHUBEJI K TOMY, YTO Y BCETrO €CTh
NPUYMHBl W CHEACTBMS, TaK YTO TOSIBIEHHE TaKOro CIOXXHOIO O00pa3oBaHUA, Kak
OKpY>KaroIIMUH BaC MUpP, HUKAK HE MOT ObITh OECTIPUUNUHHBIM.

SApocaas: Tak.

Pycaan: Hac unrepecyer crioco0 nosiy4eHus SHEPTruu U3 BakyyMa.

Hpuna: 310 He reHepaTop, U3BJIEKaTellb, KaK MTO-PYCCKH CKa3aTh?

SApocaas: [IpeoGpazoBarens. V3BnekaTenb-npeodpazoBaTesb.

Hpuna: DHeprun, KOTOpble Ha3bIBAIOTCS CBOOOIHOM HHEPrueil Bakyyma, MMEHHO MX


https://www.youtube.com/watch?v=6Xz1mLvil8E&t=1678s

Bbl Has3blBaeTe H3GUPOM, Kak s noHuMmaro. EcTe Takoe mnoHATHe y mrojaed, B Hamel
TEPMUHOJIOTMH 3TO Ha3bIBAaeTCs CBOOO/HAS PHEPrusi BaKyyma, U OHA Kak pa3 sBIsETCH, 5
X04uy cpa3dy TNOJYEpPKHYTb, IIOIPAHUYHON DJHEPrued MeXay MJYXOBHBIM MHUPOM U
MartepraibHbIM. HO 3TO BHEIIHSS YacTh TOW caMOM Byasu actpania. Llens ee cozmanust - 3To
NOJJIEPKAHUE BCEX JHEPIrMH TOHKOMATEPHAJIBHBIX LUBWIM3ALMKA U IJIOTHOMATEPUAJIBHBIX
o0pa30BaHMii, TaJaKTHK, 3Be3J, IUIAHET M KaXJOr0 METEOpHTa Ha OINpe/IeTIeHHBIX
paccTosiHUAX JIpyr OT Jpyra, TO €CThb s TOJJAEpKaHUSA HOPMaJbHOW MEPHOCTH
MIPOCTPAHCTBA U BPEMEHHU.

Spocaas: He cnopum.

Pycaan: Crabunusarop.

SApocaas: Tak.

Hpuna: Xopomo, s ckaxy mpomie, 4ToObl BO BCEX TOYKAaX BCEJICHHON 3aKOHbI
¢bu3KKH OBLTH OTUHAKOBBIMHU.

SApocaas: [la.

Hpuna: Teneps 51 nonsuia. ECTh y HaC yCTaHOBKHU, KOTOPBIE UCIOIb3YIOT CBOOOAHYIO
SHEPrUI0 BaKyyMma, XOTSI OHM HCIIOJIb3YIOTCS peXe, YeM Te K€ camble ABUTaTelId Ha
npeoOpaszoBatensax. [lo Toil mpuumHe, 4TO, BO-NEPBBIX, YTOOBI M3BJIEYb 3Ty CBOOOJIHYIO
SHEPrUI0 U3 BaKyyMma TOXE, HY)KHO MOTPAaTUTh 3HEPIHI0, a BO-BTOPBIX, I'PaBUTALIMOHHOTO
JBUTATEIsl BIOJHE XBaTaeT JUIsl MEpPEeMELIEHUs,, I103TOMY IIPOCTO HET HUKAKOM
HEOOXOUMOCTH, YTOOBI JeNlaTh MPOKOJBl B TOT MHpP, KOTOPBIH MOMKET MPUBECTH K
HEKOTOPBIM nocneAcTBUsAM. OHU He BCETa, K COXKAJIEHUIO, IIPECKA3yEMBI.

Apocaas: EcrectBeHHo. Ho MBI €me He A0HUIM OO YPOBHS I'PaBUTALlMOHHBIX
JIBUTATENEH, MO3TOMY B IETCKOM CaJly HaM HaJ0 IOTPEHUPOBATHCS Ha SHEPTHH dPupa.

Pycaan: DHepruum Bakyyma.

Spocaas: DHepruu Bakyyma, ja.

Hpuna: Bot HacueT geTckoro caja, s Obl TYT, HaBEpHOE, CKa3al HaoOopoT. Jlaxe s
HAac 3TOT YPOBEHb HECKOJbKO, HE TO UYTO CJIOKHEH TEXHUYECKH, HET, HO CIIOKHEH s
MIPOCTPAHCTBA U JJII BCEX aTOMOB, KOTOPbIE HAXOSATCS MOOIN30CTH 3TOM ycTaHOBKU. S erie
pa3 roBOPIO, YTO MOCJIEACTBHS, K COKAIEHUIO, HE BCEr/la IpeACcKa3yeMbl MOTYT ObITh, BIJIOTh
JI0 TIOTEpU TPaBUTALMOHHONW YHEPIUU y BCEX aTOMOB, KOTOpBIE OyIyT, Kak B YEPHYIO IBIPY
CTPEMUTHCS 3aKPBITh 3TOT MTPOKOJI.

Pycaan: Ham sToro Haso.

31:39 I'paBuTanus. BeigeseHne rpaBUTAMOHHON YJHEPT UM IJIA3MEHHBIM I0JIEM.



https://www.youtube.com/watch?v=6Xz1mLvil8E&t=1906s

SpocnaB: A ectb ompenencHue rpaButanuu’? IIpocTto Hac ydeHwle OyAayT pyraTh,
€CJIM MBI HE 33J]aIUM 3TOT Bonpoc. HUKTO HE 3HAET, YTO TaKoe rpaBUTALIUS.

Hpuna: A x1o-HUOYAb 3HAET, YTO TAKOE JIEKTPUUECTBO?

SApocaas: Her, 5T0 TOXeE HE 3HAIOT.

HeBymxka: [lomryTunu B OTBET.

Hpuna: ['paButanus - ogHa U3 BUJOB MaTepUAIbHBIX dHEPIUi, KOTOpas HaAXOAWUTCS
Ha TpPeTheM YpOBHE JIOOOro aroMa, KOTOpas JEJIWTCS Ha MHUKpPOTPAaBUTAIMIO U
MakporpaBuTanuio. CaMa rpaBuTanusl COCTOUT M3 MEJbYaHIINX MOPLUUN SHEPTHH, KOTOPBIE
Ha BallleM 513bIKE BAller0 BPEMEHU HA3bIBAKOTCSI KBAHTAMU, M OHU Ha3bIBAKOTCS FPABUTOHBI.

Apocaas: Iloiimate He MoxeM. Emie ypoBeHb 4eIOBEUECTBA HACTOJIBKO HUYTOXKEH,
YTO anmnapaTrypa He M03BOJSET PUKCUPOBATH 3TU IPABUTOHBI.

HMpuna: OHu BHyTpH, yTOOBI MX MONMAaTh, HYXKHO BBIIEIUTh MX OTTyAd. UTOOBI MX
BBIJICJINTh, HY’)KHO CO3/aTh YCJIOBMS ISl BBIIEJIEHUS T'PABUTOHOB. JTH YCJIOBUS MU3BECTHBI.
Camplif ipocToif croco0, KOTOPBIA B HAIIMX TI'PAaBUTALMOHHBIX JIBUTATENAX HCIIOJIB3YETCH,
9TO BBIOMBaHHWE IUIa3MEHHbIM IojieM. Co3faere crnenuaibHOE IJIa3MEHHOE IO0JIE, MOTOM
HampaBligeTe Ha BEIIECTBO, KOTOPOE HAXOJUTCS B TPABUTOHHON Kamepe, B KOTOpPOH
€CTECTBEHHO JOJDKEH OBITh CO3/aH TIIYOOKHH BakyyM, 4TOOBI aTOMBI pa3HBIX Ta30B HE
MEIIAIHU BBIJIEIIEHUIO TPABUTOHOB.

Spocaas: [la, y Hac Tako# OIBIT KaK pa3 TOTOBUTCS B labopaTopuu Ycosa. Tak.

Hpuna: {15 BbaeneHuss rpaBUTOHOB OOJIbIIE BCEro MOAXOAUT YEThIPEXBaJICHTHBIN
3JIEMEHT.

Pycaan: Hanpumep?

Hpuna: Hanpumep, yriepon, Jjierde BCEro M3 HEro BBLACINTH, WIM KpeMHui. Ho
KpEMHUI TaM HY>KHO OO0JIbIIE SHEPTUH.

Pycaan: Yraepos, kakoit popMbl TOKEH OBITH?

Hpuna: B popme rpaduta, TOIBKO B MEIKOAUCIIEPCHOM.

Spocaas: Memok ecTh y Hac. Y Hac €CTh MEIIOK.

Hpuna: Takoro nopomika.

Pycaan: OctaTok QynaepeHoB.

SApocaas: Ddoup, Dpunup.

Hpuna: 310 He cBOOOAHAS YHEPTHUS BaKyyMa.

SApocaas: Mbl 30BeM 3(up, MbI IPU3BIBaEM PUP.

Hpuna: 310 rpaBUTAlMOHHOE, 3TO IPOCTO BBIJIETIEHUE TPABUTOHOB.

SApocnaB: ['paBUTOHBI TOXKeE e KUBYT B dpupe.



Pycaan: C nomMonipro 1iasmsl U3 yriepoaa.

Hpuna: Msl Bce )KUBEM TaM Ke.

Spocaas: [la, MbI Bce Tam xuBeM. B adupe. U BB, foporue npy3bs, Toxke B dpupe.

Hpuna: U mbl B 3pupe, Kak TOBOPUTHCS, MbI ceiiyac Ha MpsiMOM 3¢upe.

Yr1oObl HaNpaBUTh IUIA3MEHHOE T0JIE, HY)KHO CIEIHAJIbHOE YCIIOBHE €ro CO3JaHHs.
[Ima3MeHHBIM IIOJIEM MBI Ha3bIBA€M Ty JHEPrUI0, KOTOpas BBIACIACTCA IPHU IOJIYy4YECHHUU
miazMbl. Ho mmasMmy Jydine BCero ImoJjlydarb HE IIPOCTO M3 pa3jIMYHBIX Ta3oB, a B
OTpe/IeIEHHOM COOTHOIIEHUHU. MbI, Hampumep, OepeM CeMbJecAT IMPOLEHTOB BOAOPOA,
TPUALATh NpoUEeHTOB renud. CmemmBaeM. MuUHMManbpHas TeMmIepaTypa CEMb ThICAY
KenbBUHOB U aBiieHUE MATHAALATH 3eMHBIX aTMOchep.

Pycaan: O1o noctynHas Bellb.

Hpuna: 3to nocrynusie Beuu. Y rimy0okuii BakyyM, CO3AaHHBIN B 3TOH Kamepe.

35:04 IIpeodpa3oBaHyne rpaBUTALMOHHON YHEPTUH B TEIJIOBYIO.

Pycaan: C nmomouipto 4ero mpeoOpasyer, AenaeT M3 3TOr0 Ia3a BbICOKOBOJIBTHOE
HaIIPsKCHUE WX YTO TaM HO,Z[aeTCFI?

Hpuna: C 1omomplo HHEPreTHUECKOW YCTaHOBKH, KOTOpas paboTaer Ha
npeoOpa3oBaHue raMMa M3Iy4eHHUs, B TaMMa PEHTI€HOBCKHUX JMaNa3oHax B TEIUIOBYIO. MBI

MO’KEM He TpeoOpa3oBBIBATH €€ B JIEKTPUYECTBO, 3 HANIPSIMYIO B TEIUIOBYIO.

35:47 lIpsamMoe npeodpa3oBaHNe KOCMHUYECKON IHEPTUH.

Pycaan: Hcmonb3ys 3eMHBIE TEXHOJOTHH, TMONXYYHTh H30BITOK WM TeIja, WIN
MarHUTHOTO MOJIs, UJIM MEXaHUYECKON IHEPIHH, BCE YTO YTOAHO, MOJYyUYUTh OOJIbIIE, YEM HA
HEro MOTpaTUiIH.

Hpuna: Vcnonb3ys Bamm TeXHOJIOTUN?

Pycaan: [la.

Hpuna: S o0 sTom u roBopro. Y Bac ceifuac npeoOpa3oBaHUE KaKWX SHEPTUM JaeT
3EKTPUYECTBO, YEM IOJTy4aIOT €ro?

Pycaan: YV Hac TpaTtuTcs yCI0BHO HEPTH, UTOOBI KPYTUTH T€HEPATOPHI.

Hpuna: Ho He TosbKO k€ HEPTH?

Apocaas: Kax npasBwio, Takoe 1npeoOpazoBaHME — 3TO XHUMHUYECKOE
npeobpazoBaHueE.

Pycaan: Jla.

HpocnaB: Mag1 Inojiyyacm HC(I)TB, €C NCPCTrOHACM B KaKOC-TO TOIUIMBO, AAJIBIIC 3TO


https://www.youtube.com/watch?v=6Xz1mLvil8E&t=2147s
https://www.youtube.com/watch?v=6Xz1mLvil8E&t=2113s

CKUTraeTcsi, 00paszyeTcsl BbIJICICHUE Ta3a.

Pycaan: 1 KIIJ{ 20-30 mpoueHTOB.

Hpuna: Ho y Bac e ecTh enie npeodpa3oBaHUe U BHYTPEHHEH pajualiny, Halpumep,
ypaHa.

SApocanas: Her. ATOMHBIE CTaHIIMU 3TO BCETO JIMILB CKOpOBapka. To eCTh BbIJEIECHHE
paMOaKTUBHBIX 2JIEMEHTOB HarpeBaeT BOAY, BOjIa 0OpasyeTcs B map, map BpamaeT TypOuHy,
TO €CTh 3/IECh HET MPSIMOTO NPEOOPA30BAHMUS.

Hpuna: Jla, y Bac k€ €CTb METOJUKHU MPSMOTO MTPeoOpa3OBaHMUs.

SApocnas: OHu caepxuBatroTcsi. OHU €CTb, OHU HE JOCTYIIHBI PSAJIOBOMY YEIOBEKY.
Onu ckppiBatoTcs OT 3eMisiH. OO 3TOM M MJET peub, YTO €CTh OIpeJleIeHHbIe Pa3paboTKH,
HO...

Hpuna: Te xe conHeuHble 6aTapen Ha U3TyYCHUH 3BE3/IbI.

Pycnan: YV HUX OorpaHUYeHbl BO3MOKHOCTH.

SApocaaB: Onm mamomouiHbel. M HOYbl0 HE paboOTalOT, XOTS OBUTH pa3paboTKU
[lerpuka, paboTa HOUBIO, KaK pa3 Kak Bbl IPAaBUIILHO TOBOPUTE, OT U3JIyUEHUS 3BE3/.

Hpuna: Ho n ot ConHua, 310 TOXKE 3BE3/a.

Apocaas: CkpbiBaeTcs, MO3TOMY Mbl BBIHYXKICHBl HCKAaTh CXEMY, YTOOBI JFO0OI
KPECThSHUH B MAIlIMHHO-TPAKTOPHOU CTAHLIUUA MOT TIOBTOPUTb.

Hpuna: A Ha yeM y Bac cosiHeuHble 6artapen? Ha kpeMHeopranuke?

Spocaas: /la.

Hpuna: Ho y Hac-To mpeoOpa3oBaTein KeCTKOT0 KOCMHUYECKOT0 U3JIyUYeHHs B TEILIO,
B CBET, B PAJMOBOJIHbI, YACTUYHO, U B AJIEKTPOMATHETU3M, B AJIEKTPUUECTBO U MATrHETU3M
OTACJIbHO, HC HAa KPCMHCOPIraHMYCCKUX IIJIaCTUHAX OCHOBAHBI. BO-HepBBIX, OHU BpallaroTCA.
He 3Hato, HaCKOJIbKO BbI CMOXKETE 3TO MOBTOPUTH. [1110C TaM ecTh onpeaeneHHbIN CIUIaB.

Spocaas: B oOmiem Hano n3ydyath. Hamo B34Th JeKIINH.

38:18 CamoBpamamieecsi MAarHuTHOe YCTPOMCTBO UIA  TOJy4YeHHs
3J1eKTPUYECTBA.

Apocaas: Bor y Hac ecTh MarHuThl, €CTh BpalllaTeNIbHAsA cxemMa. BO3MOXKHO 11 Ha Tex
MarHuTax, KOTOpPbIE CYILIECTBYIOT, CO3/1aTh CAMOBPAIIAIOIIEECS YCTPONUCTBO?

Pycaan: CoOpaTh cxeMy caMOBpAILAlOLIErocs yCTPONCTBA.

Hpuna: Ho on He Oynet Bceraa Bpamarbes. MarHuTHas SHEPrHs HcuepraemMa.

Pycaan: [Toka oHa ncuepmnaercsi, 4ToObl OHA KPYTHIIACh.

HpocnaB: Ona ucyepmnacma 3a COTHU ThICAY JICT. Ham moctaTouHo 4T00 HECKOJBKO


https://www.youtube.com/watch?v=6Xz1mLvil8E&t=2321s

JIET MMOKPYTUIACh.

Pycaan: Xots Obl roJl HIOKPYTHIIACh, OHA €05 OTpaB/IbIBaET.

HMpuna: MarnutHas 3Heprus ucueprnaema, B 3aBUCUMOCTH OT TOTO, CKOJIBKO Bbl U3
Hee OyJieTe Moiy4arh, CKOJIBKO Bbl OyeTe ee nmpeoOpa3oBbIBaTh B eKTpHueckyto. [louemy
Ha coTHHU Thicay Jet? [Ipu kakux pacuerax?

Pycaan: Ilycts oHa JeHb paboTaeT, HO, YTOOBI OHA KPYTHJIach. DTa BO3MOXKHA TakKas
cxema?

SApocaas: CyTb NOHATHA.

Hpuna: OH roBOpHUT 3TO HA TO, YTOOBI CO3/1aBaTh MarHUTHOE I0Jie, KOTOpoe OyneT
CO3/1aBaTh JJIEKTPUUYECTBO B MeTalie?

Pycnan: Her. /[ns Havana mpocTo, COCTaBUTh MarHUTHYKO CXEMY Tak, 4TOObI OHaA
KpyTuia ce0si. 3T0 BOZMOXKHO?

Hpuna: V Bac ecTh MOI0OHBIC CXEMBI.

SApocaas: Her.

Hpuna: Ectb.

Spocaas: Hanpumep?

Pycnan: B obOmeli mocrymHoctd HeT. OHM 3acekpedeHbl. MBI XOTHM BBIJIOXKHUTb,

4T0OBI OBIJIO BCEM JOCTYIHO. XOTs OyeT Urpylka, 4To0bl OHa cama ceds KpyTHa.

40:06 Kem 3axauena 3emusi? Cxema caMoBpauliamomieiics YCTaAaHOBKH U

NEePCIEeKTHBHI ee pa3padoTKH.

SApocnas: Mex3Be3HbII CO03 3HAET, UTO 3eMJISTHE 3aXBau€HbI U MOPAOOIIECHbI?

Hpuna: Kem? 3emnsinamu xe?

Spocaas: f He 3HaAK0. Y HAC €CTh MOJO3PEHUE, YTO HEKOTOPHIE 3€MIISTHE HE 3EMJISIHE,
a PeNTUIIONAbI MU BHEJPEHHBIE OMOPOOOTHI.

Hpuna: Tak y Hac Ha bypxame B MEX3BE3IHOM COHO3€ TOXKE IOSBISIOTCA
NEPEBOIUIONICHHbIE 3eMJIsIHE, U 4TO Temnepb? Bbl BHeapserech B MeX3BE3IHBIM COMO3.
[lepeBomionieHHble pEeNTHIIONAbI. 3HAYUT, BAaC HMHTEPECYET U3 KaKOro Marepuana B3STh
MarHuT M Kak U3 HEro MoCTpOUThH?

Pycnan: Her. Hac unTepecyeT KOHKpeTHas pabodas cxema. YCIOBHO y Hac €cTh
OTIpEIEIEHHOE KOJIMYECTBO MOCTOSHHBIX MarHUTOB. BO3MOKHO JI1 IOJTyYE€HUE CXEMBI, YTOOBI
UX COCTaBUTh TaK, YTOOBl OHM KpyTmiuch. HeBaxkHo, kakoe Bpems. [Ipocto 4yToOBI OHHU
kpytuinuck. Konkperuka. YtoOb! 3Ta cxema padoTtana, 1 OHa KpyTHIIaCh.

Hpuna: YtoOsl cpazy KpyTUIMCH WIHM YTOOBI Ty/la CHaYaa SHEPTUI0 TPUMEHUThH?


https://www.youtube.com/watch?v=6Xz1mLvil8E&t=2404s

Pycaan: Het. Pacrionoxus onpeneiaeHHbIM 00pa3oM, YTOObI OHU Cpa3y KPYTUITUCH.

Hpuna: [lesno B ToM, TO, YTO BBl HAa3bIBAETE NNOCTOSSHHBIMA MArHUTAMM - 3TO YHEPTHs
MarHuTHas, OJHAa W3 BHUJOB STHX aTOMOB, M OHA 3aKiioueHa B HUX. UToObI oHa maxe Oe3
npeoOpa3oBaHus Havyasa ABMXKEHUE M0 3TUM MarHuTam, B JIt0OOM ciiy4yae, Hy’>KHO 4TO-TO, YTO
€€ CIABUHET.

Pycaan: MexaHndyecku Mbl CIBHHEM e€ro. JlomycTuM, pasrOHMM €ro J0 HYXHBIX
o06opoToB. B aToM npoOiiem HerT.

Hpuna: Hy, uro 4 ceifuac noiiMy. Y MeHs yepueHUE HE CaMblil JTIOOMMBIN MpeaMET.
Taxk. [Tomoxau. Ctom. A cmoBaMu OOBACHHUTH... Sl 3TH 00pa3wl He moHUMar. Kakue-to npyr
HaJ JIPYroM IIApUKH, pOJNMKH. Bam HaBepHO mporne OyaeT HauyepTUTh TO, YTO BBl YyiKe
nenanu. Kakue onbitel. OH ceifuac yepe3 MEeHs IOCMOTPUT U CKaXeT.

Pycaan: Tak.

Hpuna: C 1uarHoCTUKON s XOTh HEMHOKKO IPUBBIKIIA, & C 3THM.

Pycaan: Oto npocto npumep.

Hpuna: Xoporo.

Pycaan: Ilo kpyry pacnosio)keHbl IO ONPEAEICHHBIM YIJIOM MarHUTBI
onpenenaeHHoN noasipHocTu. [lomyctum cesep, Hor.

Hpuna: D10 npocTo yciaoBHas cxeMa, 4TOObl OH MOT YBHUJETh, IOTOMY YTO OH MHE
MOKa3bIBA€T HEMHOTO HE TAKYIO CXEMY.

Pycaan: BayTtpu Bpamaromascsi 4acTb cTaTop-poTop. Jlomyctum, oHa BpamaeTcs mo
yacoBol cTpenke. Kak pacrnonokuTh MarHUThI, 4TOObI OHU CO3/1aBajl BpalllCHHE.

Hpuna: 31o Toxe MarauThl? Bot aTH?

Pycaan: [la.

Hpuna: A o oguHakoBbIe?

Pycaan: Her. Dto He uMmeer 3HaueHus. EcTb JM Takue cXeMmbl, 4TOObI OHHU
KpyTuiauch? [IpocTo KpyTHIUCH caMu 1o cebe.

Hpuna: Bot 310 yacTh Bes Bpaaercs?

Pycaan: MoxHo 3Ty Bpamarh, MOXHO 3Ty Bpaumartb. JlioOas cxema

paboTocnocoOHasi, KOHKPETHO...

HET 3BYKA (cena GaTapeiika B 0eClipoBOTHOM MHKPO(GOHE)

Hpuna: Paom TuitaH, 5T0O KOHKpETHBINA Bompoc. Eciiu BO3MOXKHO, TO pacCKaXu, Kak,

€CJIM HEBO3MOJXHO, TO HCBO3MOXHO.



Pycnan: MeHs He nHTepecyeT KOHKPETHO BOT Takoe pacrosioxkeHue. Kakoe yrogso,
KOMOMHHPOBAHHOE, BCE YTO YIOJHO, YTOOBI OHA MPOCTO XOTS ObI camMy ceOst KpyTHIIa.

Hpuna: Y HUX Takoe He ucnoib3yercs. HeT y Hero JaHHeIX Ha MarHUTHOW DHEPIUH.

Pycnan: Wmu mnonmoOHas wHepuMOHHAs cxema. MOXKET ObITh, MEXaHUYECKHE
YCTPOMCTBA 3a CUET TPaBUTALIUU WM elle KaKoi-HuOy b sHeprun. [IpocTeie Urpymiky.

Hpuna: Tonbko ¢ anexTpuuectBoM. OH FOBOPUT, UTO B JIIOOOM CiIydae, BblaeseMas
MarHuTHasl SHEPTHs Oy/ET BBIACIATHCS MEHbBINE, YeM Oy/JeT 3aTpauuBaThCS HA MPEOIOJICHHS
CHUJIBI TPEHUS.

Pycaan: 3Haunr, He CyIlIeCTBYET?

Hpuna: Tem Oonee, Ha 3emiie ecTh rpaBUTAIIMOHHOE I0Jie. MarHUTHAs SHEPTHs IPU
Ka)XXJIOM IOBOPOTE, 0e3 pa3HUIlbl, OyaeT BpallaThCsl MEHBIIAs YacTh WU OOJbIIAs 4acTh,
OyZeT UCIBITHIBATh BIUSHUE CUIIBI TSXKECTH, KOTOpasi OyJeT TAHyTh ee BHM3. M Ha 3TO Toxe
HykHa sHeprus. Korma ona Oyzner moBopayuBaThes, 37leCh OHa OyJeT MaAarh, pa3rOHATH

camy 06651, a 3/1€Ch OIIATH 3aMCIJISITBCS, U TUIFOC CIIC CUJia TPCHUS.

46:47 Biansinue cu/Ibl NPUTSKEHUS U TPABUTALMYU HA padoTy MasiTHMKA.

Pycaan: [la, Mbl 00 5TOM 1 ToBOpuM. CyIIECTBYIOT JIM TaKHE CXEMBI, KOTOPbIE MOTYT
IIPE0A0JEBaTh 3TO BCE?

Hpuna: be3 nognuTku 3HEPruy U3 BHE B JIFOOBIX MarHUTAax, U3 Kakoro Obl Matepuasa
UX He coOpaiu, MOTOMY YTO €CTh MHOTO MarHUTHBIX MaTE€pPHUAaJIOB, B JIFOOOM clly4yae, SHEpTus,
KOTOpasi €CTh UMEHHO B MAarHUTHOM CXeMe, HE AJIEKTPUUECKON, He CMOXKET TAHYTh Cpa3y JIBe
CWJIBI MPUTSDKEHUS, TIOCTOSIHHO PA3TOHSIOLIYIOCS, IUIIOC CHIy TpeHMsa. Ee HenocTtaTouHO B
ITHX aTOMax Ha caMoM Jiene. Ee He Tak yX U MHOTO.

Pycnan: Ecte eme Bpoae Obnl pabouass cxema. 3a HEMMEHHEM MOJAPOOHOMU
uHbopMaluy, s ee He Aenan. MoryT jJu rpaBUTallMOHHBIE ABUTaTeNH...? Ceifuac 00OBSACHIO.
Buneoponuk Haso mokaszark, 4TOOBI ObLIO Jierye OOBSICHUTS.

Hpuna: Bbl cBOoMMHU cloBaMH pacCcKaXkMTe, OH, Hajelch, noimer. KopoTko, He
0oJbIIe AecsiTh MUHYT. YTOOBI CyTh ObLIA.

Pycaan: Xopomo, mompoOyro. EcTe MasTHHKH, KOTOpbIE MOCTOSHHO KauyaroTCs.
MoryT 51 1aTh TaKyl0 CXeMY, YTOOBI ATOT MasTHUK Kadajcs 0e3 OCTaHOBKH.

Hpuna: B yacax ke oH ocraHaBiuBaeTcd. Sl 3HaK modemy, MOTOMY 4YTO IPYKUHA
KayaeT ero.

Pycaan: KoHKpeTHO, MOTYT JIM 1aTh KaKyO-TO aHAJIOTHIO?

Hpuna: A noueMy MasiTHUK OCTaHaBIMBAeTCs?


https://www.youtube.com/watch?v=6Xz1mLvil8E&t=2877s

Pycaan: [Toromy 4To €cTh CONPOTUBICHUE BO3/AyXa U BCETO OCTAJIbHOIO, IPaBUTALIUN
Y YETro yroJIHO.

Hpuna: To ecTb ero HaJj0 U3BHE MOANUTHIBATH?

Apocaas: OH cTpeMUTCS 3aHATh TOUKY ITOKOSI, ECTECTBEHHO.

Hpuna: Ilouemy?

Apocaas: Kak nouemy?

Hpuna: Eciu He Oyner npuTspkeHUs 3eMild, OH BOOOIE He OyaeT CTPeMHUTHCS K

ITOKOIO, OH TaK 1 6y21€T JABUTaThCA, ITIOKA €T0 HE OCTAaHOBAT. FpaBI/ITaHI/IH TOPMO3HUT.

48:53 TexHO0JIOTHS BEYHOI0 ABHTATEI 0T MeK3BE3THOI0 COI03a.

Pycaan: Orto nonstHo. Hac uHTEpecyeT, qayT U OHH KaKyl-HUOYIh TEXHOJIOTHIO,
yTOOBI OHA cama ce0s KpyTuia?

Spocnas: Hert, He maxyr. Onu He MoryT. B Hauane, O6ecenbl OBIIIO CKa3aHO, YTO HE
JayT.

Hpuna: S He mory ckaszaTh, YTO HaIllM YCTAaHOBKU camu ceOs KpyTaT. B mrobom
Ciy4ae MbI IPUMEHSIEM DHEPTHIO.

Pycnan: Jla. Ho npuMeHHB Mayio SHEPTUM WIN KaKYIO-TO OJHY DHEPTHIO, IMOTYIUTh
JIPYTYI0, KOTOPYIO MOXKHO 3aMKHYTh B CUCTEMY.

Hpuna: S ckaszan, 4To Takue CXEMbI e€mle MEHbIIe 3PQPEKTUBHBI, YeM TOT IKe
atMochepHbiii reHepaTop. [loTomy uTo ecnu Bbl Oynere jaenaTb aTMOCQEpPHBI reHepaTop
Tecnpl He U3 AMIOMUHUEBOH (POJTIBIH, a U3 OOJIee YHEPTOEMKHX MATEPHUAIOB, TO BBI IMMOTYYUTE

O0JIbIIIe SHEPTHH.

49:45 DddexTuBHanm cxema arMocepHOro reseparopa. XapaKTepHUCTHKA

Tesypa. BapuaHThl moJiyuyeHus 3J1eKTpUyecTBa.

Pycaan: Xopomo. MoxHO y3HaTh Ipo aTMOC(epHbIi reHepaTop, ero 3(pPpeKTuBHyO
CXEMY yCTPOWCTBA.

Hpuna: Kakyro B3sTh?

Pycaan: 1 9T0 MOXXHO TOJIyIHTh 0€3 CIEICIUIaBOB?

Hpuna: bes crinaBos?

Pycaan: be3 cnercriiaBoB. OOBIYHBIMU: ME/lb, AIIOMUHUMN, HE 30JI0TO, HaBEpHO. YTO-
HUOY/b IPYTOE.

Hpuna: Cepedbpo. OHO ke caMoe YJHEPTrOeMKOE.

Pycaan: Sl 3n1aro.


https://www.youtube.com/watch?v=6Xz1mLvil8E&t=2985s
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Hpuna: Her, ne sueproemkue. Kotopsie Ooubliie OTIAIOT 3JIEKTPUYECTBA U3 CBOMX
aTOMOB, JIEKTPOHOB.

SApocnas: Cepebpa y HaC MHOTO, TOBOPHTE.

Pycaan: Jla, cepebpo erie MOXHO HANTH.

Hpuna: A ectb cepebpsiHas ¢onbra?

Pycaan: Ectsb.

SApocaas: [la caemnaeM.

Pycaan: Ectb, ecTb.

Hpuna: Ha 5erkyr0o TOHEHBKYIO JEpEBSHHYIO OCHOBY HYXHO HAKJIEUThb, €CIIH
cepeOpsiHast osbra, TO MPUMEPHO TOJIIIUHOM, JKEIaTebHO, HE MEHBIIE TPEX C MOJOBHUHOMN
MUTUMETPOB. Ee Hy)XKHO HaHECTH WJIM HAKJIEUTh Ha JIEPEBSHHYIO OCHOBY M IOJHATH HaJ
9TOM MECTHOCTBIO. Y Bac 3TO MATHUIECATHIN Tpaayc CeBepHON MmMpOTHL. BooOie, dem
ceBepHei, TeM oHa OyzaeT 3¢dekTuBHee, MOTOMY YTO Ha CEBEPHOM IOJIOCE MEHBIIE CIOU
atMocdepsl. iMeeTcs B Buay, ¢ IpUOIMKEHUEM TIOJII0CAa HUXKE ClIoi Tporocdeps! u 6obie
cTpaTocdepsl, I7ie BBICOKOIHEPTeTUIECKUE YACTHUKH.

Pycnan: JIlupnxaOiib Hy)KeH BBICOKHUH.

Hpuna: Hano nogusaTh Ha BHICOTY XOTs ObI HE MEHBIIIE TPUALIATH METPOB.

Pycaan: Oto noctynHo.

Hpuna: Ho 310 ke HE TOJBKO MPOCTO MOJHAThH, HAJO COEIUHUTH €ro C YEeM-TO, HE
3HAI0, YTO ATO TAKOE.

Pycaan: 3azeMnuts?

Hpuna: Takas mryka, JOTKHBI OBITH C IBYX CTOPOH BOT 9TH, YTOOBI yJIaBIuBaTh. Jla,
¥ 4ToOBl OHa 3¢ (deKkTuBHEH ynaBiuBaia, 4ToObl BUJ Kak Obl HM poBHBIA. Kak BoiHHCTas
Kakas-To mryka. M mpoBopsias cuctema, KOTOpas MaKCHUMalbHO O€3 MOTepb SHEpruw,
MPOBEJET /10 TOTO aKKyMYJIATOpPa, B YeM Bbl OyzieTe ee coOuparhk. Takue MTYKH COeIUHSIOT C
3eMJIeid, YTOObI He U3 3eMJIM OpaTh, a YTOOBI OHA MOIIUIA B aKKyMYJSATOp. B 3eMie Toxe ecTh
anekTpuuecTBo. Eciu He OyneT coemuHeHus, To OHa CloJ1a He TIOWIeT.

Apocaas: K yemy Mbl 3a1aeM 3T Bonpockl. [lnanera 3emiis ABMKETCS B KOCMOCE U
BepTUTCA. Peub uaer o0 WUCHOIb30BAaHUHM MPUPOAOINOJO0OHBIX 3aKOHOB M CHJ, KOTOpBIE
paboTaroT ¢ OONBIIMMU MaccaMH, C OOJIBIIMMU TeJlaMH, ¢ KOCMUYECKHMHU TeslaMu. Peub unet
0 TTO0JTO0HOM.

Hpuna: Jleno B Tom, 94TO 3HEprUEH aTMOCHEPHOTO IIEKTPUUECTBA MMUTAOTCS JaXKe TE
camble TOHKOHEPreTHYecKHe IMBWIM3AIMM, KOTOpble >KUBYT B aTtmocdepe. MM BmosHe

XBAaTac€T 3HECPruu, MOTOMYy 4YTO, HAa CaMOM JICJIC, COJIHIC 3apsKACT BalllM YaCTUIBI BO3/yXa.



D10 yxe He roBops mpo rpo3bl. OHM TOXe 3apskaroT. He Tompko pazpsikaror, HO U
3apsKAIOT 3TU YAaCTHUIBI BO3AyXa, KOTOPbIE BOKPYT.

SApocnas: Xopoio, Hago nobnarogapuTh Mex3Be3Hblil coto3. He Mory He 3amaTh
BOIIPOC MPO KOPOHABHUPYC. ITO UTO 3a O0EBOE OpYyKHE, KEM OHO PUMEHEHO?

Hpuna: Ceiiuac. A Ta ke camasi peakuusi MKy HUKEJIEM U BOAOPOJOM, TaM TOXKE
BBIJICIISIETCS DJIEKTpUUecKkast sHeprusi. Ho cHauana oHa TpaTUTCs, TOTOM BBIJENSIETCS.

Apocaas: Temno. TaM BeIaENSAETCS TEIUIO.

Hpuna: Ho ee xe MoxHO mpeoOpazoBaTh. Xopomro. Ha Tex ke caMpix OMOTa3oBbIX
YCTaHOBKAaX MOXET OBITb OT OJHOr0 KyOomeTpa Ouoraza, MOXXeT OBITH IOJY4YE€HO IO
MOJIyTOpa KHJIOBATT.

Spocaas: Ho peus uper o MacitaOMpoOBaHUM, YTOOBI 3TO MOKHO OBLIO OT OJTHOTO
KHJIOBATTa IO HECKOJIBKUX MeraBaTT. buoras Ha MeraBaTThl He MOTSHET.

Hpuna: Ha mMeraBarTbl MOTSHET Ta caMasl YCTAaHOBKA, KOTOPYIO Mbl MCIOJIb3YEM IO
U3BJICUCHUIO HHEPTUM M3 CBETA, M3 YaCTHUI[ YXECTKOr0 M3JIy4YeHHUs, HO JUI 3TOr0 BaM
HEOOXOJIMMO CO3/IaHUE YHEPrETHYECKON YCTAaHOBKH, XOTS ObI B CAMOM MaJieHbKOM Buae. s
3TOT0, BO-IIEPBbIX, HY’)KEH CIJIaB, KOTOPBIM COCTOUT U3 BaHAAMsI, TeJulypa U Maruus. [lotomy
yTo 0e3 Temmypa He OyAyT yNaBIMBaThCS ATH YacTHIbl. BaHamuili mojiepkuBaeT HX B
CTaOUIILHOM COCTOSIHUH.

Pycaan: Tennyp TEmIoByI0 3HEPTHUIO IPeoOpa3yeT B AIEKTPUUECKYIO.

Hpuna: He Tonmpko TerioByro. OH elie W KOCMHYECKYIO IHEPTHI0 MpeoOpasyer.
OddexTuBHEl Bcero naenarh IUIACTUHKUA. M OHM NOMKHBI OBbITh... Hampumep, ecnu Mbl
BO3bMEM Hallld IPUOOPHI, MPUMEPHO COPOK MPOILIEHTOB BaHAIUsA, AECATh KaK J00aBKa UJIET.

Apocaas: Temnyp?

Hpuna: U mectpaecar, 310 4To?

Pycaan: K koHTakTepy ocrancs OAuH BOIPOC.

SApocaas: MbI ceiiuac 3anuiiem.

Pycaan: Eciiu camoMy, Hanipumep, He BBIUTH, 3TO TAKEIO.

Spocnas: A, naBaii, OTIIMYHO, XOPOIIIO.

Hpuna: [To 25 npoiieHTOB TOra BBIXOAUT Y HAC, U JIy4llle HUKeIb. [IpuMepHo Takoit
COCTaB, IOTOMY YTO BaM MPOIIE JOCTATh HUKEb, YEM HCIIOIH30BATh MOIHOCH.

SApocnas: S o3Byuy s 3puresneil. 3HAUUT, COPOK MPOIEHTOB BaHANUA, JECSAThH
MPOIICHTOB TEJUTypa, ABAANATH MATh MPOIEHTOB MarHus 1 ABAIATh MSATh MTPOIIEHTOB HUKEIIS.

Hpuna: Jla. Co3maerca cruiaB, U3 KOTOPOTO MOTOM H3TOTaBIMBAIOTCS IJIACTUHKH,

pasMepoM rae-to 2,5 cM anuHa, W npumepHo 2,5x3,8 cm, mycth Oymer 4,0 cM, Takue



OpsIMOYTOJIbHUYKU. M uX MOMKHO OBITH XOTA OBl JIeCATh IITYK. BOT Tak OHM JOMKHBI
pacronarathCs Ha TaKOH IITyKe, KaK OHAa HAa3bIBAETCS, 51 HE 3HAI0, KOTOpast OyJIeT BpamaThCsl.
W onu nomxHbI OyAyT BOT Tak 3a HEW BpalllaThCsl.

Pycnan: OHu 10KHBI OBITH B IBHDKCHHH.

Hpuna: U nyyme ux ngenats He NPSMBIMU, & HEMHOTO M30THYTHIMHU MOBEPHYTHIMHU.
Yron nomkeH ObITH MOBEPHYT HA TPUANATH TPaaycoOB U B APYTyH0 CTOPOHY Ha TPHUALIATH
rpajiycoB. To eCTh OHUM JIOJKHBI OBITh U30THYTHIMHU.

Pycaan: UtoObl BUXpH uepe3 HEe MPOXOIUIIH.

Hpuna: U npyrue, cooTBETCTBEHHO, MOBEPHYTHI B pa3Hble CTOPOHBI HA TPUALIATH
rpaaycoB. Torna ona Oyner 3¢ ¢exTuBHEH BpamaTbcs B MECTax, I7ie Bbl OyeTe cooupars 3Ty
SHEPTUIo, B 3aBUCUMOCTHU OT noToka 3Hepruu. Ho ecnu ot Bamero ConHua OpaTh 3HEPTHUIO,
TO TUTACTUHKH JOJIKHBI OBITH PACIIONIOKEHBI K HEMY OJIMXKe, 0COOBIM 00pa3oM.

Pycaan: OcTancs oauH NociaeHuid BOIpoc.

SApocaas: /[Ba, TBOI U TPO KOPOHABUPYC.

Hpuna: IInacTUHKY TOJKHBI BPAIaThCsl CO CKOPOCTHIO MPUMEPHO JIECATH 0O0OPOTOB
B CEKYH]ly, 4YTOObI OHHU ycrieBaliu. BHyTpu TpyOKH 10JKeH ObITh IPOBOJHUK, KOTOPBIH OyieT
OTBOJUTDH MOJTYYCHHYIO SHEPTHUIO B aKKyMyJsiTop. U skenarenbHo, 4TOObI OH ObLT HE U3 MEH,
a XOTs ObI BHYTPH cepeOpsiHbIi ObLT, 4T0OBI He ObLIO MOTEPh. TOraa 4acTh €€ MOXKET caMa
ce0s1 BpalaTh, OCTaJbHAs 4aCTh, Ky/Ja BbI 3aX0TUTE. be3 BaHaaus He OyaeT mpeoOpa3oBaHUs
nH(ppaKpacHbIX BOJIH, HMH(PAKpPaCHOTO H3Iy4YE€HHUS OT 3B€3], OH JaeT CaMO€ BBICOKOE
u3IydeHrue B JTOM jauamnazoHe. [lpu xectkoMm wu3nyueHuu 6e3 Temwtypa OyayT moTepu
9Hepruu, 6e3 MarHus u 0e3 HUKens He OyAeT cTaOMIbHOCTU 3TOW ’Hepruu. Tak yCTpOeHBI
Hamu npeoOpaszoBarenu ot ConHia. A eciiv y Bac mpeoOpazoBaTenu OyayT pydHbIE, TO
COXpaHsIsl MPOIOPLIUH, CIENATh TUNIACTUHKU B JIECATh pa3 MEHbIIE U TOMECTUTh UX B PYUHOU
npuOop ¢ TOBBINICHHON paguaiueif. 9To OyJeT BBINOJHATH JBOWHYIO MOJIb3Y, CHHXKATh
paauanuio BO BHEIIHEH cpele, T/le OHa BPEIHO BIMSET Ha Balll OPraHU3M M HAKaIUIMBATh
SHEPrUI0 B CBEMHBIX aKKymyisTopax. lIpuMepHO Takue ecTh y HalIUX CHEIUaINCTOB,
KOTOpBI€ MOCeIaoT 30Hbl paauannu. Hanpumep, koraa B UepHoObLIe B30pBacs peakTop, TO
TaM coOupayu rpsi3b MpuOOpaMu, KOTOphIe ObUIM Ha Tapelikax, ¢ MOXOKEW CXEMOW TOJIbKO
nobonbie. [TepBeivu mpunerenu Tyna bypxaaiel, nx 6a3a Heganeko B Kpeimy.

SApocaas: 1 kpaitanii Bonpoc ot Pycnana.

01:01:04 YcaoBus s 0Oyaymero koHtakrepa. Cesaspb ¢ Boicum 5.

Pycaan: /la, xoresnoch Obl HampsMyl0 MOOOIIATHCS, U KaKHE€ TPEHUPOBKU HYXKHBI,


https://www.youtube.com/watch?v=6Xz1mLvil8E&t=3664s

9TOOBI OBITH KOHTAKTEPOM?

Hpuna: Bo-nepBbIX, 3TO JIOJPKHO COOTBETCTBOBATH BAlllMM >KW3HEHHBIM 3a/1auyaM.
KoHTakTepcTBO HE TODKHO MeENIaTh BBIMOTHEHUIO 3a7a4yd PAa3BUTHUS BaC Kak JTyXOBHOM
CYIIIHOCTH, TO €CTh JOJKHO COOTBETCTBOBATH BalllEH KU3HEHHOM 3ajaye.

Pycaan: Kak y3HaTh CBOIO JKM3HEHHYIO 3a7a4y?

Hpuna: DT1o Bompoc Kak pa3 Mo KOHTAaKTepcTBY. Mbl yunMm MpHHY BBIXOIUTH K
BBICIIICH YaCTH CO3HAHUS, TO €CTh JKETAIONINA CTaTh KOHTAKTEPOM MOXET OOPATUTHCS K HEH.
CHauana BBISICHUTH BOTIPOC, BO3MOXXEH JIM 3TOT KOHTAKT? Baia BeICIIasi 4acTh CO3HAHUS,
KOTOpasi HAXOJUTCS B [yXOBHOM MHUpE€ M KOTOPYIO 3/1eCh Ha 3emiie OOBIYHO HA3bIBAIOT MO0
Cepx 1, ¢ Touku 3peHus mncuxonoruu, 60 Beicmm S, 3T0 OGonee 330Tepuveckoe
Ha3BaHUE, BaM BCE OTBETUT. B mpuHIIKIIE, 3TO OJTHO U TO Ke. Y Bac yKe €CTb KOHTAaKT, 51 He
JlyMaro, 4TO Bbl O HEM HE 3HAETE. Y BAC KOHTAKT C TOW HHUBUIU3AIMEN, KOTOPAsi HE BXOJUT B
Mex3Be3aHbIN COO3.

Pycaan: Ho s co3HaTenbHO €ro He YyBCTBYIO.

Hpuna: K BaM npuxoasT HEKOTOpbIE MOTOKM MBICIEO0pa30oB, KOTOpbIE BBl Ha
BOCEMBJIECAT TMPOICHTOB YETKO MOHWMAaeTe, YTO OHU He Bamu. B0o3MOXHO, BBl HE BCeraa
KOHTPOJIMPYETE 3TOT MPOLECC, HO MPHU BAIIEM JKEJIaHUM OCO3HAHHOTO KOHTAaKTa C 3TUM
CYIIECTBOM, OHH OOBIYHO HE MPOTHUB OCO3HAHHOTO KOHTAKTa TpU Balleid TOTOBHOCTU
MPU3HATH €TO0.

Pycaan: Kak ero nepeBectv B OCO3HAHHbBIA KOHTaKT?

Hpuna: Yepes Boiciiee . Koraa BoifieTe ¢ HUM B KOHTaKT, CHa4yaJla CIPAIIUBAETE,
4eil Bbl KOHTaKTep. Y3HaeTe, KOorja Haudaics KOHTAKT, o4YeMy, ObLT U (U3NYECKUN U Tak
najiee, BCe 3TH MOJAPOOHOCTH BBISICHATH ¢ Boicum . Jlaxke ecnu He ObUTO (PU3UYIECKOTO, BCE
PaBHO CITPOCHUTH, BO3MOXKEH JIM BOOOIIIE BHIXOI HA OCO3HAHHOCTh. ECIIM CKaXkeT - HeT, TO, UTO
MHe MemaeT? Takue BOIpocCHl.

Pycaan: S nonsut.

Hpuna: Ecnu ckaxer - Aa, TO MONPOCUTh COCIUHUTH C KypaTopoM. B mpunmure,
coeuHeHne uaeT d4epe3 Breicmiee S, m BBl HayHETe C HUM OCO3HAaHHO TOBOpUTH. He
JIOCTaTOYHO TTOTOBOPUTH TOJIBKO OJMH HIIM JIBa pasa, IOJKHA OBITh MOCTOSIHHAS MPAKTHKA, a
TO BBI TO 3a0y/eTe.

Pycaan: Jla. Kak sToT nporecc 3amyctuth? YTo HYy)KHO B JaHHBIM MOMEHT.

Hpuna: C Beicumum S roBoputs.

Pycaan: Yepes Bac?

Hpuna: Jla, mu6o yepe3 MeHs, 1100 yepe3 APYroro CreruagnucTa, KTo 3aHUMAeTCs



Bricium 4.

Pycaan: Celiuac, B JaHHBII MOMEHT 3TO BO3MOKHO?

Hpuna: Ilocne okoHuanus 6ecenibl, KOHEYHO, BO3MOXKHO. Celyac Mbl 3aBEPIIHM.

Pycnan: YV nac Gomnpiie HET BOMPOCOB. MHE WHTEPECHO, C YEro HayaTh, YTOOBI
oOmarscs ¢ Bercimm .

Hpuna: Hauate, nmepBoe, ¢ BBISICHEHHS BONpOCa JJisi 4€ro BaM KOHTakT? Btopoit
BOITPOC, HACKOJBKO Bbl OCO3HAHHHBI.

Pycaan: J{ns pazHooOpasust )KU3HU.

Hpuna: Ona y Bac He pasHOOOpa3Ha?

Pycaan: Xouetcs emie 60biie pa3sHOOOpasusl.

Hpuna: A 175 94ero Bbl XOTUTE €€ pa3HOOOPa3UTh?

Pycaan: MHe Tak HTHTEPECHO, XOUETCS Y3HATh YEr0-TO C Pa3HBIX CTOPOH.

Hpuna: YV Bac KOHTakT [Jjs TOro, 4TOOBI IMO3HABAaTh MHp, MPABUIBHO s Bac
NOHUMao?

Pycaan: [la.

Hpuna: Bot, 11 no3HaHUs MHpa.

Pyciaan: Ce0s B mepByro odepe/ib.

Hpuna: 31ech HaXOIATCS ACIEPOBIIBI, IUMOPIIBI, OYpXaAlbl, HO MO BUOPALIUSIM BBI
UM TOKa HE MOJXOJUTE JaXKe JJIA acTpalibHOro KoHTakTa. C KeM y Bac €CTh KOHTAaKT, 3Ta
MIaHeTa HaXOJIWTCS B co3Be3nWM boJbIIoN MeaBenWIlbl, OHA He BXOJHUT B MeK3BE3IHBIN
coro3. Ee npencraButeneil cedyac psiioM HET, HO €r0 SHEPreTUYECKUM Clie]l YyBCTBYETCS B
Balllel aype, TO €CTh CUUTHIBAETCA, KTO 3TO, YTO 3TO 3a IUBUIM3ALMS. S €ro JMYHO HE 3HAIO,
OH TOBOPUT, HO X MHOTO y Hac. Y Bac Jlaxxe Ha OJHOU 3emiie ceMb MUJUIMAPJIOB HACEICHUS,
a B TAJIAKTUKE HAMHOTO OOJIbIIIE, BCEX HEBO3MOKHO 3HATh.

Pycaan: Tak, s emie pa3 nonpoOyto cpopmymnupoBaTh Borpoc. O6mmasch ¢ BaMu, HET
KOHKPETHKH, KyJla UJTH, CTYIICHH, KaK JaJbIlIe IBUTAThCsI, YTOOBI YETO-TO JOCTHYb, XOTS ObI
3TOT0 KOHTaKTa, 0CO3HAHHOCTH, BCETO TAaKOr0. MO>XHO 3TO KaK-TO MOCTABUTh B SICHOCTh?

Hpuna: Koneuno, ecnu ecTth KelnaHue, TO BaM CKa3ajdd KOHKPETHO, TOOOIIATHCS C
Brictium S 1, ucxoas U3 €ro oTBETOB, A€MCTBOBaTh. HUKTO BaM HE acT JMy4lIuid COBET AJIst
Balllero KOHTaKTa, ueM Bauie Briciee S, moToMy 4TO OHO AJi Bac Camblid JIyUIIUNA YUYUTENb.
Mb1 MOXXeM JIHIIb TpeJosiaraTh, U BCE Mbl CYIIECTBA, @ OHO 3HAET TOYHO, YTO ISl Bac
HY>XKHO.

Pycaan: bombiie BOIpOCOB HET.

Hpuna: V xoro emie Bonpoc. Y Bac?



Spocnas: Her, Hago moGmarogaputs Mex3Be3IHbIN cor03, Bac.

Pycaan: Mens ceifuac uHTEpecyeT BO3MOXKHOCTH MmooOmiarbest ¢ Beicmium S B
JIAaHHBIA MOMEHT.

Hpuna: KoHedyHO, KaK TOJIBKO MBI 3aKOHYHM CHEMKH, UyTh-9yTh MEPEIOXHEM, MBI
Ha4yHEM pa3roBapuBaTh ¢ Beicmmm 4.

SApocaas: Jloporue aApy3bs, Mbl 3aBEPILIAEM ChEMKH, OCTAJILHOE OCTAETCS 3a KaJApOM.
Ha?

Pycaan: /la.

Spocaas: Me1 umiem 3¢up. Ddup!? Mo utmem 3¢gup. Dpup?!



