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#90 Hay4yHoe mo3HaHHe: 3JIeKTPOMATHUTHBIN JABHrarte/b, JeBuTauus, 3¢up,
JHEPrus. Honcxa:nm HHOIIJIAHETHH.

01 urous 2020 roxga

YyacTHUKH:

Wpuna [loazopoBa — KOHTaKTEp ¢ BHE3EMHBIMH LIMBUIIU3ALIUSMU;

Maxkcum Pycan - pykoBomutenb mnpoekta «Kaccuomes» um Ilentpa [yxoBHoro u
®dusnueckoro Pa3purus;

Anexcanap MapkoB — MHKE€HEP-KOHCTPYKTOP;

Paom Twuitan — npencraBuTens IUIaHETHl bypxaja, cnequanucT MO 3HEPreTUYECKUM

BSaHMOﬂeﬁCTBHHM B OprX(anmeﬁ cpeac MaTCpUuaJIbHOIO MHpa.

00:00

Hpuna: 3napasBcTByiiTe, yBakaemble npy3bsi! Mensa 3o0Byr Hpuna Iloazoposa,
ABJISIFOCH KOHTAKTEPOM C BHE3€MHBIMU LMBHIM3aIMAMU. 1 cerogHs ¢ HaMu NpuCyTCTBYET B
acTpaJbHOM TeJie MpeICTaBUTENb IulaHeThl bypxan, cospe3aume JleGenss — Paom TwifaH,
CIEIUATUCT MO0 PHEPreTUYECKUM B3aUMOJICHCTBUAM B OKpyKarwouiei cpene. OH mpuiien
OTBETUTh Ha HECKOJIBKO BOIIPOCOB.

Makcum: Otinnuso. S 31eck. Mens 30ByT MakcuM. S momorato MpuHe npoBoAUTh
9Ty KOH(EPEHIIUIO U €€ 3alHChIBATh.

Auekcanap: MapkoB AjekcaHIp — HHXEHEP-KOHCTPYKTOp. S 3aHMMaloCh TaKUMU
BOT BEIIaMHU, T.€. 3TO Y MEHs X000H, HO, TEM HE MEHEE, ITO KAKETCS BCEM KaKUM-TO 00pa3om

HHTCPCCHBIM.

01:30 Bo3moxkHas padOTOCHOCOOHOCTH NPEACTABJCHHONH KOHCTPYKIUM JIs
BBIPAa0OTKH 3JIEeKTPO3Heprun. JuTponus 3¢upa. IPpdekTt JeBuTALUH.

Ajexcanap: Hackonbko nNpaBOMOYHAa Takash KOHCTPYKIMS C TOYKH 3pEHMS
BBIpaOOTKH 3jeKTposHepruu? To ecTh y MEHs MOJydaercsi, YTO CHayaja B Haydajie IMyckKa
paboTaeT ojHa IATask 4aCTh STUX HAMOTOK, 3TUX COJICHOUJOB, a YETHIPE MATHIX HAMOTKHU —
y’K€ CHHMAIOT Ty MarHUTHYIO MHIYKIIMIO, KOTOpas BO3HUKAET YK€ B ATHX YETHIPEX MATHIX
O0OMOTOK OT BpallleHHsI THX COJIEHOUJIOB. V1 MBI yXe CHUMaeM 3JIEKTPOIHEPTUI0 HEMHOKKO

OO0JIBIIYIO, YeM 3aTPATHIIN. DTO OJHO.


https://www.youtube.com/watch?v=X0ijD4IyeeY&feature=emb_title

A npyroe — 3T0 KOrja MHE OJMH 3HAKOMBIN TOBOPHJI, UTO B 9TOM CIIy4ae MOSBISAETCS
TaKk HasplBaeMas HSHTponus 3¢upa. Ero Ha3bIBalOT 3(pUPOM HEKOTOpHIE, a HEKOTOpbIE
Ha3bIBalOT MarHUTHBIMM yacTHIlaMH. Korja MarHUTHl CTOAT MEXAY HUMH, MEXIY CUHUM U
KpacHbIM, paclojOK€Hbl MAarHUTHBIE YacTUIBl. A KOrJja OHM HAaYMHAIOT BpalllaThCs, TO
CYINEPIO3ULIMS MTHOBEHHBIX CKOPOCTEH, BOT 3TUX CONPSKEHHBIX MAarHUTOB, U3MEHAETCS B TY
WIN UHYIO CTOPOHY, B OOJIBIIYIO MJIM MEHbINYI0. TeM caMmbIM, €CTh Takas TUIOTEe3a O TOM,
YTO B 3TOM MOMEHTE, KOrJja MarHUTHBIE YaCTUIbl MEHSIOT CBOK CKOPOCTb JIBHKECHMUS,
OTJIMYHYIO OT CKOPOCTEH JBMKEHHUS TOTO MPOCTPAHCTBA, B KOTOPOM BCE 3TO JIEJI0 HAXOAUTCH,
TO B 3TOH 00JacTH BO3HHMKAE€T HOBBIM BMJ MaTepUH, OTJIIMYHBIM OT OKpY)Karollel cpeabl
MaTepuHu.

N sta matepus, KoTopas HaXOIUTCS 3/1€Chb, UMEET B TO K€ CaMOE€ BpeMs JpPYryro
IJIOTHOCTh, HEXENM IUIOTHOCTh OKpYyXkarouied matepuu. Tem cambiM mosBisgercs 3ddext
aeBUTalK. To ecTh BOT B 3TOM 00JaCTH BO3HUKAET YTO-TO TUIIA MBUIBHOTO Iy3bIpsl B BOJIE, U
OH HAUMHAET IEpEeMENIaTbcsd B OTHOCUTEIBHOE OKpYsKarollee NnpocTpaHcTBo. IIpoucxomur
Kak Obl JieBUTaIMsA. Bce TOBOPSAT, 4TO BOT ATH BCE TAapellKW, TaK Ha3bIBaeMbIe, JIETAIOIIHE,
JeTaT. A s TOBOPIO, UYTO OHHM HE JIETAlOT, OHU NEepEeMEIIatoTCs, 3a CUET BOT 3TUX () (DeKToB
CO3/1aHUS HOBBIX MaTepUi APYrou MIOTHOCTH. HaCKOJIBKO BEpHBI TaKNE MOM YTBEPKACHUA?

Hpuna: Bce nonsatHo, Paom Tuiian Toxke nmossul. OH roBoput: "Tak BBl cuuTacre,
YTO MOO0OHBIE KOHCTPYKIIMU OTTAIKUBAHUS OT MAarHUTHOTO TIOJISl €CTh B HAIIMX KOpaosx?"

Aunexcanap: Kopabisx?

Hpuna: B ux Tapenkax.

Auexkcanap: Her, s Tak He yrBepkaaro. Sl IpocTo Xouy y3HaTh - MEPCHEKTUBHO JIN
Takoe MHeHHE? S He MOTy 3HaTh IPUHIMIIBI pa0OThI UX ABUTaTEIIEH.

Hpuna: OH 00bSICHUT ceiiuac cBOei TEPMUHOJIOTUEH.

Hpuna: Kak 51 y)xe roBopuil, B aTOM€ CyHIECTBYIOT TPU YPOBHSI SHEPIUH, KOTOPHIE B
CBOIO OU€pe/b COCTOSAT (KaXXKIbl YPOBEHb) U3 HECKOJIBKHX THUIOB 3Hepruid. To, 4To BBl MHE
cefluac TOKa3aJM W CKa3aldM, 4YTO DJJIEKTPUYECTBO IIOCTYMAaeT B 3TH MAarHWThl, OHHU
BpalllalOTCs, U BBIJACNAETCS BHJI MAarHUTHOM SHEPruH, KOTOpas MOTOM IpeoOpaszyeTcs: B
INEKTpUYECTBO. Ecu s1 BEpHO Bac MOHSII, s cef4ac BHXKY HE JECHCTBYIOIIMM ammapar, a ero

MOACIIb.

05:40 Mogaeab d1eKTpoMarHuTHOro Asurarenas. IJC (3jeKTpoaBHKYyIIAsSK CHJIA).
Auaexcanap: Ecte 3-D Monens B onpeneneHHON rpadudeckoil cucteMe, HO YepTekKU

IMMOKa3bIBATh, 1 AyMar0, CMbICJIA HCT. Ecmu — €CTh, TO — nomanyﬁCTa. MOXHO U 3TO caelaTh.



Hpuna: 5 umero B Buy, 4To 5 ceifuac BU)KY HApUCOBaHHYIO MOJIEIb — KaK 3TO OyJeT
Bpamarbes. Ho He Buxky JeiicTByromieii paboyeil MoeH, KOTOPYIO Obl BB MOTJIN 3aITyCTUTh
U TIOCMOTpPETh, CKOJBKO JHEPTUU BBl TpaTHTE Ha BpalleHHe (Kak BBl €ro Ha3bIBaeTe,
MTOCTOSTHHOE AJIEKTPHUYECKOE TOJIE), M CKOJIBKO BBI OE€peTe M3 3TOTO BpAIIEHUs YK€ DHEPTUU
npyroro Buaa. Ho BbI cka3aiu, 4To BbI MOTydaeTe OoJbIle.

Aunexkcanap: Her, 4 noka He yTBepxkaar. ITO BONpOC UcciaenoBaHul. To ecTh Bce
9TO HAJI0 KAKUM-TO 00pa3oM omnpeAensaTb. BoT 3Tu coneHoubl, BOT TYT JIB€ OOMOTKH, a eIle
CHapyku OOJIBLIETo JAUaMeTpa, emie BoceMb 0OMOTOK. Beero necste. OnHa nsitas paboraer
Ha OTTAJKUBaHHE, a YEThIpe IATHIX TUX OOMOTOK HE CBA3aHbl ¢ Oartapeeil. M B »THX
octaBIuxcs ooOMoTkax uaaynupyercs DJ1C.

Hpuna: Yto unnynupyercs?

Adexcanap: OT ABWKEHHS BOT ATHX MarHWTOB, B JTHUX COJICHOHWJAX TMOSBISETCS

OJIC. DneKTpoABMKYIIAs CUJIAa — TOK AJIEKTPUUYECKUH.

07:38 Cosienona. Koncrpykuus cosienouaa.

Hpuna: Bsl HemHOX)KO 00BsicauTe Paom Twitany, OH, Bce-Taku, HE ¢ 3eMJIH, Y HUX
HET TakuX CoJIeHOWAOB. M s Hammx 3purteneil Toxe MPOCTBIM SA3BIKOM — YTO 3TO TaKoe.
UYro 3T0 32 NpUCHOCOOIEHUS, U U3 YETO OHU COCTOSAT?

Aunexkcanap: ConeHoua — 3TO HEKMM KOpIyC, B KOTOPOM HAaXOJUTCS CEpPACUHUK
orpeeNeHHOW (OpMbl U KOHCTPYKIIMM, a CHApPYXKU 3TOro KOpIyca HamMoTaHa OoOMOTKa B
BHUJI€ IPOBOJIA. DTO HA3BIBAECTCS COJIEHOM]] MJIH, ITPOIIE CKA3aTh, 3JIEKTPOMArHuUT.

Hpuna: S nonumaro. BoT M3 3TOro syiekTpomMarHuTa U Oepercs BOT 3TO caMoe
U3JIy4eHHE, KOTOPOE BpallaeT MarHUTHI, a7

Auexkcanap: He uznyuenue. Mbl co31aeM NOCTOSHHBIM TOKOM TaKOM ITOJKOC B MECTE,
re MNpUMBIKAe€T OH K MAarHuTaMm, 4ToObl OHM OblIM JIMOO OJHOMMEHHBIMH, JIMOO
pa3sHOUMEHHBIMH. B OJHOMMEHHBIX MarHuTax OyJeT MNPOUCXOAUTh OTTAJKHWBAaHUE, B
pa3HOMMEHHBIX — NMpHUTATHBaHKE. TeM He MeHee, 3P deKT OyIeT MOBTOPATHCS, IOTOMY YTO TIO
Kpyry OHU BC€ PaBHO OyAyT BpamiatbCsi. A KOTJa OHM BpallaloTcs, YK€ 3TH MarHUThHI
JBWXKYTCs. B ocTaBImIMXCcs BOCbMH OOMOTKAaxX BO3HHMKAET TO JK€ CaMO€ — 3JIEKTPUUECKUH TOK,
KOTOPBIA MO’KHO CHUMATh U OTIIPABJIATH €r0 B CUCTEMY DJIEKTPOCXEMBI.

Hpuna: Bee nonatHo. Bel uMnynbcHbIN TOK gaere?

Auaexcanap: Her, s mato BOT B 3TOM 0OMOTKE 3aIlycKa IMOCTOSHHBIN TOK, a 00OpaTHO
HOJY4at0 UMITYJIbCHBIHM, BOT OT 3TUX JBUXKYIIUXCSI MArHUTOB.

I/Ipm{a: A ecmn AaTb UMIIYJIbC HECKOJIBKO B CCKYHAY U 3a BpPCMA 3TOI'O BPAlICHUA



coOpathb 3IEKTPUYECTBO, KOTOPOE OYIET BBIACIATHCS MPH €r0 BpalleHun?

Aunexkcanap: Her, Hy, MOXHO M HMIyJIbCHBIM co3garb. Ho 310 Hamo nenats
JIOTIOJIHUTEIBHOE  YCTPOMCTBO B  JJIEKTPOCXEME, KOTOpPOE IO3BOJSET CO3[4aBaTh JTH
UMITYJIbChI. MOKHO M TaK MOCTYIHTb.

Hpuna: YtoObl MEHbIIIE SHEPTUN TPATUTH HA BpaIICHHE.

Auexkcanap: Hy, 1a, MOXHO U Tak. DTO yX€e JI€]10 TEXHOJIOTUYECKUX HCCIIEA0BAHNM,
KaKiM 00pa3oM 3TO MOXKET MTPOU30UTH.

Hpuna: Hackonbko s Bac MOHSII, BaC UHTEPECYET, YTO 3/1€Ch MOKHO MPEINPUHSTH B
ATOM KOHCTPYKIIMH, 4TOOBI MakcuMalibHO yBennunTh KII1J nurarens?

Aunexkcanap: Bonpoc KIIJl moka emie - 3To oTHajJieHHas LITyKa, OTOMY YTO ITOMU

KOHCTPYKIMHU €HIC IMOKAa HET B HATYypPEC.

10:27 Co3naercas Ju HoBasi MaTepusi NPH BpalleHUW MATHUTOB B
NPOTHBOINOJIOKHBIE  CTOPOHBI?  JJIEKTpMYecKass W MArHUTHAas  JHEpPIus.
OTTajJKMBaKIIMA MOMEHT.

Autekcanap: ['nmaBHbI Bompoc B cienyronieM. Korga BpamaroTCs MarHuThl B
MPOTUBOIOJOXKHBIE CTOPOHBI, CO3JAaeTcs JH B OSTOW oOJacTh HOBas Marepusi Jpyrou
IUIOTHOCTH, HEKENM OKpYXKarolas marepusi? BoT caMblil HHTEpECYIOLIHI BOIIPOC.

Hpuna: Oto He Marepus. To, 4uTo BbI jAenaeTe, rOBOps HalIEl TEpPMHUHOJIOTHEN
bypxaga m Mex3Be3nHoro Coro3a, Bbl YacTh SHEPrUU AJEKTPUYECTBA, YHEPTHH MEPBOTO
YpOBHSI, HallpaBiseTe B TaKOW METasll, KOTOPHI MMeeT OOJblle SHEPrul MarHUTHOM, 4eM
JNEKTPUYECKOW. Y HAc MarHuTHas M D3JEKTPUUYECKas DHEPrus OTAEIbHO YYMTHIBAETCH,
noHumaere, na? M orroro, 4ro Bbl TyAa HampaBiseTe B 3TH MeETaibl (IOCTOSHHBIM,
MIEPEMEHHBII UM UMITYJIbCHBIM TOK), HE UMeeT OOJbIIOro 3HaueHus. Bbl Tyna HampaBiseTe
3JIEKTPUYECKYIO0 SHEPIHI0, U OT 3TOr0 aTOMbl METAJNIOB HAYMHAIOT BBIJIEISATH MAarHUTHYIO
9HEPTHIO, T.€. MATHUTHOE MOJIE.

W 510 MarHuTHOE IMOJIE€ MPOXOIUT 4Yepe3 BCE AaTOMBbl, 4Yepe3 KPHUCTAUINYECKYIO
pelieTky BOT 3TOro KyCKa MeTajla, KOTOpbId M300pakeH TaM. DTa MarHUTHas SHEpPrus
BBITAJIKUBAET U3 TEX aTOMOB, KOTOPBIE PACIOJIOKEHBI HEMHOTO JAJIBILIE MO KPUCTAINTNYECKON
peLIeTKe, YEM T€, B KOTOPBIE BbI 3aIlyCTHJIM MarHUTHYIO DHEPIHIO, dJIEKTPUUECKYIO DHEPTHIO.

To ectp 3TO mpeoOpa3oBaHME U3 DJIEKTPUUECKOM SHEPrUM B MAarHUTHYIO, a IOTOM
oOpaTHO — B AJeKTpHUeckyro. Sl Obl He cKaszaj, 4To B 3TOM MeCTe, TJIe Bbl TOKa3alu,
CO3JaeTCsl HOBBIM BUJ MaTepuu. /sl HaC - 3TO U HE HOBBIM BUJ MaTEPHUH, U HE HOBBIA BUJ

OHCPIUH. OT0 MecTo (l"I[C BbI IIOKa3ajin, I'’i€ XKCJITBIC JIMHUNU I/I,Z[YT), O4YCHb YCJIIOBHO I'OBOPA,



HO 3TO 6yz[eT KaK pa3 MCECTO CO3AaHUA OTTAJIKHMBAIKOIICTO MOMCHTA — HMIIYJIbCA, KOTOpHﬁ
BBITAJIKMBACT JBJICKTPUYCCTBO M3 ATOMOB. Brl 3TO BCce Ha3bIBaeTe 9JICKTPOHAMH, TO C€CTb

JaCTUllaMU, 4 Mbl Ha3bIBA€M SHCPTHUAMMU.

13:28 CoBer mno YyBeJudeHU0 IPPEeKTHUBHOCTH MNPEACTABJEHHON MOIeIH
ABUTaTeJIsl.

Hpuna: YToOb! U3 3TUX MAarHUTOB MOJYUYUTD DJIEKTPUUECKYIO SHEPTHIO, 3/1€Ch BaXKHO,
YTO OHU BpaiarTrcsa. M oT Toro, 4To OHM BpallatoTCsl B MPOCTPAHCTBE, BO3PACTAET CKOPOCTh
BBITAIKUBaHUA, U S((PEKTUBHOCTH JBUTATENs TOXKE Bo3pacTtaeT. Ho 4YToOBI yBETWYHUTH
3((HEeKTUBHOCTH BOT 3TOM MOJETH, HY’)KHO TIPOIYCKATh SHEPTUIO0 UMITyJIbCAMHU, H JKEIaTeIbHO
MUKpPOUMITYJIbCAMHU. 1€ 4acTH KOHCTPYKLIMH, KOTOPbIE BHYTPH BOT 3THUX XKEJITHIX CTEPIKHEH,
U Ha KOTOPBIX CTOAT MArHuThbl, ACJIATh M3 0COOBIX MaT€pHralioB, U3 CIIJIABOB. Yr1oO0bI OTOMY
BpAlllEHUIO HE MeNIalo TpeHHe Bo3AyXa M Tak jnanee. M Torma OyayT yclioBus, YTOOBI
coOUpaTh MAaKCUMYM BBIJICIUBIICHCS YHEPTHH.

3I[€CB MOXHO JaTb KOHKpCTHI:IfI coBeT. B HacTodmee BpeMda JACJIaTb TaKHE
3KcnepuMeHTHl. [lochulaTh UMITYJIBCHBIN IOTOK 3JEKTPUYECKON SHEPIHH, U BCE 3TO BpEMs,
MOKa BpAIIAIOTCS MAarHUTHl B TPOTHBOIOJIOXKHYIO CTOPOHY ApPYr OT JApyra, coOuparthb
BBIJICJIUBIIYIOCS SJIEKTPUUYECKYIO SHEPTHI0. DTO TaK MOKHO CIKOHOMUTH TPaThl HA TO, YTO BBI

Oynere pa3roHsTh UX.

15:48 D dexr aeBuranun. [logaBienne rpaBUTANMOHHOTO MOJIS 3eMJIN.

Hpuna: A HacyeT JeBUTAILUH, KAK BBl CIIPOCUIIN, TaKOH 3P PEKT NeHCTBUTENBHO €CTh.
MoxeT OBITh MOTOMY, YTO Ta MarHUTHas JHEPTUs, KOTOpas BBLACISAETCS M3 MAarHuTa,
BBIIETISIETCSI HE TOJBKO IO KPUCTAIJIMYECKOW pelIeTKe 5TUX aTOMOB (BAOJIb HUX H
BBITQJIKMBAET 3JIEKTPUUYECKYI0 HSHEPIHi0). A OHAa B OINpPENEIECHHBIX YCIOBHAX CHOCOOHA
BBIJICJIUTHCS 32 MPEIENbl 3TONH KPUCTAJUIMYECKON PEeIIeTKH U BPEMEHHO, €CIIU ee cuiia OyneT
JIOCTAaTOYHO OOJIBIION, BpPEMEHHO MOXET I0/IaBUTh TPABUTALMOHHOE T0JIe 3EeMJIH.
DKpaHUPOBATh, MTO-BAIIEMY.

Kak crnencrBue, MoxeT ObITh BpeMeHHbIH d3QdexT neButanuu. OH OyJeT 3aBUCETh OT
Macchl TOTO MPEAMETA, KOTOPBIM Bbl XOTUTE JIEBUTUPOBATH, OT MaTepHaa, U3 KOTOPOro OH
COCTOUT, €ro TUIOTHOCTH W Tak ganee. Ho, B moOoM ciydae, SHEpruy Ha 3TO MOTpedyercs
MHoOro. ['paBuTaninonHoe nojue 3eMian 06aagaeT OnpeeeHHON CUIION.

Auiexkcanap: [leno B TOM, 4TO Takhe BOT I'€HEPATOpHl s NPELyCMaTpUBal0 JEJaTh

KOM6I/IHI/IpOBaHHBIMI/I. To ecth IIEpBOC KOJbIO, MOTOM CHApPYyXHU CHIC KOJbLO, TPCTLHE,



YeTBEpPTOe, MATOE — CKOJBKO YrOAHO HMX MOMHO JeaTh, YTOOBl YBEIMYUTH 3PQPEKT
JeBUTalMU. [, B TOM 4mncie, uX MOKHO sIpycaMu ApYyT ¢ IpYyXkKoil coBMemars. Co3nath U3
TaKOTO THUIA KOHCTPYKIUHU KaKyIO-TO COOPHYIO KOHCTPYKIIHIO, TJIe BCEX BOT ATUX 3(pPeKToB
OyJeT MHOJKECTBO, M KaxJas eIMHUIla W3 ATOro MHOXEeCTBa OyIeT co3gaBaTh CBOIO
nesutanyio. M B cymme oM OynyT AaBaTh HEOOXOAMMYIO MOIIHOCTB, KOTOpas HeoOXoauma
JUISL IEBUTALIMM, B CMBICIIE TIPEOIOJIEHNS 36MHOTO IPUTSKEHUS.

Hpuna: Bel cuny sHepruu u3MepsieTe B HpIOTOHAX cefvac WIN B JDKOYIAX?

Autekcanap: B mxoynax - aTo paborta. DHeprus, Kak MOITHOCTh YHEPTUH, CIUTACTCS
B BaTTaX, HO 9TO MOIIHOCTb, & DHEPIHUS. ..

Hpuna: CaMo KOJIMYECTBO DHEPTHH.

Ausekcanap: ‘I noka He 3HaI0, KaKMM 00pa30M 371eCh BCE 3TO HA/I0 CUUTATh. S mpocTo
K TOMy, uTo Onarogapsi 3TuM 3¢¢deKkTaM, KOTOpble BO3HHKAIOT MEXAY BpaIlaloIIUMUCS
JMCKaMH, MOXHO 1000 ypOBEHb 3TOM 3HEPrUM HM3MEHEHHOI'0 IPOCTPAHCTBA, APYroi

MaTcpuu, UCII0JIb30BATh, 4TOOBI 00ECIICYUTH BOT 3TH SIBJICHUS JICBUTAllUH.

18:51 Cuua rpaBuTanmu.

Hpuna: Ho pa3 y Bac B 1000i TOUYKE BO BCEJIEHHON CHJa TPABUTALMM 3aBHCUT OT
Macchl U OT PAcCTOSIHHS, MOITOMY, 3Hasl paccTOSIHHE MEXIy 3emield 1 00BeKTOM (pa3 OT
3eMiu Bbl XOTHTE SKPaHUPOBATh, IyCTh PACCTOSTHUE MEXAY 3eMJed U OOBEKTOM pPaBHO
HYJII0), @ TaK)Ke 3Has €ro Maccy, BbI JIETKO OINpPEEIUTe KOJIMYECTBO SHEPTUU, KOTOPOE BaM
HPEACTOUT Ha 3TO MOTPATUTD.

Auiexkcanap: S He 3HaK0, €CTh U TaKM€ METOJIMKH WM TEXHOJIOTMH pacdyeTa TaKhX
BELIEH, ATO BCE B MPHUHILUIE MOXET MPOUCXOIUTh YUCTO IKCHEpHUMEHTanbHO. Kak TOT ke
Cepn, KOTOPBII HE 3HAET, YTO OH CHIeJIal, a TOTOM HadaJl CHUMaTh BCSIKKE BHUIEO (IyTh JIU HE
CKa304YHbIE€ 30JI0ThIE KBaJpaThl U BCE TaKoe MOAOOHOE; K YeMy OHHU BEAYyT, U 3a4eM OHH
HYXKHBI, HUIKTO celYac TOJIKOM He MOHMMaeT). [10aToMy Bce 3T0 IKCIEPUMEHTAIBHO JTOJIKHO

HCCICA0BATHCA, HCIIBITHIBATHCA U TaK JAJICC.

20:00 JIleBuTanusg B MArHUTHOM I10JI€.

Hpuna: Mmue Paom Tuifan celiyac ckasall, 4TO y Bac B Hay4HOH Cpelle U3BECTHBI
CIIOCOOBI JIEBUTALIMH NIPEIMETOB, BPEMEHHbBIE, IIYCTh HECKOJIBKO CEKYHJ WM MUHYT, Cllydau
SKpaHWPOBAHUS MarHUTHBIM TOJIEM. Y BacC 3TO HA3bIBAECTCS JIEBUTALIMS B MATHUTHOM MOJIE.

Auiexkcanap: [la, neBuTanys B MarHUTHOM Iosie. Bece mpaBWiIbHO, KOTAA, JOIYCTHM,

OIVH MAr"vuT BUCUT HaId APYIruUM, 3a CUHCT CHUJIbI OTTAJIKMBAHHA — 3TO ITOHATHO. Ho A, B



001IeM-TO, CIIPAIINBa0 HEMHOXKO MPO JPYTOe.

20:44 Durponus 3¢gupa.

Anexkcanap: MHe oauH TOoBapuul ckazan: "B ciiydae 3TOro JBMKEHHSI BO3HUKAET
sHTpomHUs 3dupa, xaoc 3hupa, B OTIMYKE OT OKpyKaromied cpemsl. M 3TOT Xaoc co3maer
HOBOW BHUJ Marepuu Jpyroi mioTHocTu. M pabotaer. Hukakoro sxpaHUpoOBaHHS HET, a
poCTO pabOTaeT BOT 3Ta MaTepHs APYro MIOTHOCTH".

HMpuna: Tam MarHATHI UCTIOJB3YIOTCS, KaK ¥ B T€X YCTPOHUCTBAX, KOTOPHIE BHI3bIBAIIN
JICBUTAIIMIO B MATHUTHOM TIOJIE.

Auekcanap: He B MarHuTHOM 1oJie, a JIEBUTAIMIO B OKpYyKarolel cpene. Bot ecth
cpeda OKpy)Karomiasi, a eCTh, BOT TYT, 3Ta 00JIaCTh - BHYTPEHHSS, KOTOpasi o0pasyeTcs MpH
JBUKCHUH STUX MarHUTOB.

N BoT s5Ta cpema (kak Obl Marepus) oO0JagaeT HEKOW JPYrod IUIOTHOCTHIO B
OTHOIICHUU K OKPYXKAIOIIEH, U, KaK MOIUIABOK B BOJIE, BCS 3Ta «MAIlIMHA) HAYUHAET B3JIETATh
WIH TIEPEMENIATHCS, U HUKAKOTO YKPAHUPOBAHMSI MATHUTHOTO TIOJIS 3/1€Ch HE MPOUCXOTUT. S
HE TTOHMMAr0, KaKk MOKHO 3KPaHHPOBATh MarHUTHOE IOJIE — MAarHUTHOE I0JIe 3eMJI OYeHb

cinaboe, o OOJIBIIIOMY TO CUETY.

22:13 DxpaHUpoOBaHHE OT IPABUTALMOHHOIO moJsa 3emuin. Cujia NPUTSKEHUsI.
Jd¢up — 3Heprusi TOHKOMaTepUAIbHbIX HUBWIN3aAUMA. Tpu ypoBHS 3Heprumn. JHeprus
JdyxoBHOro mupa.

Hpuna: DxpaHupoBaTh HE OT MarHUTHOIO NOJSA 3€MJIM, @ OT TPABUTALMOHHOIO. Y
3eMiu eCTh TPaBUTALIMOHHOE MOJ€. DTO TO, YTO MPUTITUBAET BCE MpeaAMEThI K 3emiie. Mbl
€ro Ha3bIBAEM...

Auaexkcanap: EcTb Takas runotesa, 4To NPUTSHKEHUE HA 000 TIaHeTe, B TOM YHCTIe
U Ha 3emJjie, CyHIECTBYeT HE OT TOro, YTO TaM Tella KaKUM-TO 00pa3oM Jpyr K Jpyry
NPUTATUBAIOTCA WK elle Kak-To. OJIUH cKa3ajl, 4TO 3TO MPOMCXOJIUT 3a CYET JABJICHUS
MarHUTHbIX 4YacTUll (KOTOpbleé HEKOTOpble Ha3bIBalOT d3(UpPOM) Ha BCE OOBEKTHI,
HaxoJsIurecs Ha 3Toi 3emuie. U BOT 3TO AaBiieHne 00eCeunBaeT ATy CHUILY MPUTSKECHHUS.

Hpuna: 5 yxxe nonnmaro, 0 4eM Bbl TOBOpHUTE. Jla, 1€HCTBUTENBHO, 51 OTBEYAJI YK€ Ha
9TOT Bompoc. To, 4To BBl Ha3piBaeTe A(PHPOM, B JAHHOM Cllydae — 3TO dHeprus. Mbl ee
Ha3bIBAEM DHHEPrUEed TOHKOMAaTepHaldbHbIX IWBWIM3auMi. Jla, OHa JEHCTBHUTEIBHO
oOecrieunBaeT TpaBUTAIMOHHOE MOJIE, MOTOMY YTO M3 HEE COCTOSAT, MOXKHO CKa3aTh, BCE

TpPaBUTOHLI, MHUKPOrpaBUTALIUK W MaKpOrpaBUTALIUU. Kaxk pa3 NPUTAKCHHUEC K IUIAHCTaM,



3Be37[aM, TrajakTHKaM (3TO €clid B IJ100allbHOM Maciutabe cMOTpeTh), BeenenHnoit u nons B
IPOCTPAHCTBE CO3JAI0T TOHKOMAaTEpHasbHbIE LMBUIN3ALMUU. YIUIOTHSSICh, MEHSS CBOU
BUOpalMy, OHM CO3/al0T Bce aTOMbl. OHM CO34AaI0OT UX MO YPOBHSAM: I'PaBUTALIMOHHBIN
ypOBEHb, TIOTOM — TOT YPOBEHb, KOTOPBIM BBl Ha3bIBA€Te TEPMOSIEPHBIN, PaJUallMOHHBII
(m7st HAC ATO OJMH YPOBEHb PHEPTHH, KOTOPHIN MbI Ha3bIBa€M — BTOPOI), U MEPBBIA YPOBEHb
SHEPruM B aToMax (TyJa BXOAAT TEIUIO, CBET, PaJMOBOJIHBI, JIEKTPUYECTBO U MarHeTU3M).

To, 4TO BBI Ha3bIBaeTE TEIUIOM, KOJIMYECTBOM TEIUIA - JUIsl HAC 3TO TOXKE BUJ SHEPTUU.
OH npucytcTByeT BO Bcex aromax. [lonTBepikaeHue 3ToMy - Kak pa3 TO, YTO BCE aTOMBI
BUOPUPYIOT, KXl C OMpEIeNIeHHOM YacTOTOHM, TO ecTh KONeONmoTca. DTO AenaTh HX
3acTaBJIsIeT YHEPIHsI IEPBOTO YPOBHs, KOTOpask B HUX HaxoauTcs. 1 Bce 310 moaaepkuBaeTcs
3¢upoM, 3PUPHBIM H3ITYICHUEM.

CaM 3¢dup Toke HE CaMOCTOSITENIEH, OH HE CaMOJI0CTaTOuHasi cyocTaHuus. D¢up, ero
CYLIECTBOBaHME, €ro BUOpallMU TMOAJAEPKHUBAIOTCS yke u3 JlyXoBHOro Mmmupa, rae Her
Matepuu. Ho B moHMMaHuM Ballleil HAyKu 3TOTO HET, IOTOMY YTO BbI MCKIIIOUMIIM U3YYEHHUE
JlyXxOoBHOTO MHpa U3 aKaJeMHYeCKON HayKu. A Mbl HE MCKIIIOYAIM, IO3TOMY Yy Hac 3TO
€IMHOE 3HaHue 0 BceneHHou.

Anexcanap: IlonstHo. Hy, nacuer Jlyxa uiaum kKak ero HasbiBaroT... EcTb omuH
pycckuii yuensli — Hukosaii JleBamos, MOKOWHBINM HbIHE. Y Hero ectb kHUra «llocnennee
oOparieHue K yenoBedecTBY». OH TaM MUIIET, YTO JIFOOOW OOBEKT U BCE, YTO HAXOJUTCS B
KOCMOCE, 3TO >KHMBbIE OOBEKTHl WM CyOBeKThl. Ta e camas 3emiiss uMeeT (hU3HUECKUn
YPOBEHb U HECKOJIBKO MEHTAJIBbHBIX YpPOBHEH. B 3TOM ciyyae y 4esnoBeka TOYHO TaKkKe:
¢du3nueckoe — 3TO TeJ0, acTpayibHOE — 3TO JlyIna, 1 MEHTaIbHOCTh YellOBeKa — CKOJIBKO TaM
OH 3THX ypOBHEH UMeeT, 4eM OOJIbIle, TeM OOJBIINMH 3HAHUAMU OH 00J1a/1aeT U MOXKET UMHU

KaKHUM-TO 00pa30M I0JIb30BATHCA.

26:33 Bupycsi. KoponaBupyc. B3aumopneiicreue /lymim MHKPOOPraHM3MOB H
Jdymmn yenoBeka. ToHkomaTepuajbHble UMBHJIM3AIMMN, IIa3MOWAbL. 56 ypoBHeil
I0THOCTH. [IpUYHHBI 3apaKeHUs] MUKPOOPTaHU3MOM YeJIOBEKA.

Anexcanap: Bot ceifuac roBopsT npo KopoHaBupyc. MHTepecHbIl BUPYC, HO ATUX
BHUPYCOB OBLJIO THICSYM U OyIeT MUJUTHOHBL. S cKa3ai, 4To BUPYC - 3TO €CTh ¢ (PpaHITy3CKOTO
<GKM3HBY», TO €CTh OH UMEET aCTPAIbHYIO CYIIHOCTh. M TO, UTO BUIAT MOJ MUKPOCKOIIOM, 3TO
JIEACTBUE ATOTO BOT BUPYCA B BHUJI€ ACTPAIbHOW CYIIHOCTU Ha [ymm mroneid. Bugonsmensis
aCTPAJIbHYIO CYIIHOCTh KaXKJ0T0 YeJIOBEKa, MOSIBISIOTCA B JIETKUX BOT 3TU KOPOHABHUPYCHI.

HO‘-ICMy A0 CUX MOp HE 3HANOT, KaKk ¢ HUMHU 60pOTLC$I? HOTOMy YTO HC IIOHHMMAIOT WJIN HC



3HAIOT... MOXXHO MpHU3HATH TO, YTO S TOBOPIO aOCypAOM, HO, TeM HE MEHee, T€ JIOAH,
KOTOpbIM 51 Hamucaid (OHM 3aHUMAIOTCAd TaKUMHU Bompocamu) ckazanu: "Hampasienue
BepHoe".

Hpuna: Paom Tuitan roBOpUT, YTO OH 3HAET, O YEM BBl TOBOPUTE.

Bl ceiluac roBOopuUTE O CO3MaHMM TpynmoBod Jlymm = MHUKpOOpPraHU3MOB
mia3MouJaMi, TO €CThb TOHKOMAaTepUAbHBIMU [HUBWIM3ALUAMH, YTO >KMBYT B pPa3HBIX
3(UPHBIX YaCTOTaX. DTO BIOJHE Pa3yMHBIC CYIIECTBA, TOJHKO OHU BOIUIOIICHBI B TOM, YTO
MBI Ha3biBaeM d(pUpHBIMU TemaMu. TONbKO 2PUP HEOTHOPOACH, OH TOKE UMEET Pa3TUIHBINA
YpOBEHb IUIOTHOCTH. Kak M miioTHas marepusi, KOTOPYIO Bbl Ha3biBaeTe BewlecTBOM. OHa
TOXKE HMEET pa3IMYHBbI YpOBEHb IJIOTHOCTH, HAYMHAs OT Ta30B Pa3IMYHON CTENEeHU
Pa3peKEHHOCTU U 3aKAHUYHMBAS MJIOTHBIM BELIECTBOM.

U onsATh ke, BEMIECTBO OT BEIIECTBA OTINYAETCS MO0 IIOTHOCTU. Takke TOYHO U dup
o0Opa3yeT HE OJHOPOIHBIE CYOCTAaHIIMW, a Pa3U4YHbIE CIIOM, TNI€ KUBYT pazymHble Jlyxu
(Takue ke, KaK U Mbl), KOTOPbIE BOIUIOIIAIOTCS Ha TUIaHETaX B IUIOTHBIX Telax. Mbl, ObIBaeT,
TaM TOXe BoIuloniaeMmcs. A, ObIBaeT, OHM 3/I€Ch BOIUIOLIAIOTCS. ODTO HA3bIBACTCS YKe
pasyMHbIH Jlyx.

To ecTb MBI BCE €AMHBI, X0Uy Cpa3y NOAYEpKHYTh. 1 3Tn JlyXH, OHM BOILIOIIAIOTCS
yKe B D(UPHBIX TellaX, TOBOPs Ballell TEPMUHOJOTUEH, pa3HOH cTeneHu MmioTHOCTH. [lo
Halleld TePMHUHOJOTHH 3TH pa3ymHble Jlyxu, BOIUIONMIEHHBIE B MHpE B J(DHUPHBIX Telax,
HAa3bIBAIOTCS IJIA3MOUIAMU.

Nx cymiecTByeT OATHAECAT MIECTh YPOBHEW IUIOTHOCTH, a B IUIOTHO MaTEpPHATILHOM
MHUpPE CYIIECTBYET TPU YPOBHS IJIOTHOCTU. MBI KMBEM Ha TPEThEM — 3TO BOT Kak pa3
TBEP/I0€, JKUJKOE U ra3000pa3HOe COCTOSIHUE MATEPUH.

U To, 4TO BBI celiyac onucaiu npo BUPYC, 3TO co3nanue Jlymmu, ;xkuBotHoN dymm. To
€CTh OJHAa U3 Pa3HOBUAHOCTEN KMBOTHOM Jlymm — 3T0 Kak pa3 Jlyma MHUKpOOPraHW3MOB:
BUPYCOB, OaKTepuil, MPOCTEUITNX, TPUOKOB, BOJAOPOCIEH MHUKPOCKONMYECKHX U Tak fganee. U
Yy HHUX TOXe€ e€cThb cBOs [lymia, HO, B OTJIMYKE OT HAC, OT pa3syMHbIX J[yxoB, OHa co3gaercs,
pOXIaeTcsa HE UCTOYHMKOM - BOorom, KOTOphIM BCE HA3bIBAIOT, @ — €r0 AETbMH, Pa3yMHBIMU
JlyxaMu, BOIJIOIIEHHBIMU B IJIa3MOUJIHBIX MUpaXx. To €CTh MIIa3MOUIaAMH.

MBICIIEHHO, MEHTAIBHO U C MIOMOILBK CBOMX YYBCTB, C IIOMOILBIO CBOMX MBICIIEH OHU
OepyT pas3nu4HbIe SHEPrHH, COCTaBIAIOT W3 HUX [ymm. I'pynmoseie [ymu (KUBOTHBIE,
pacTuTenbHBIC, 11 MEKPOOPTAaHU3MOB), a TAK)KE M JJI OTJAEIHHBIX )KUBOTHBIX. TO €CTh €CTh
elle OTAENIbHbIC )KUBOTHBIE J{yIIH.

W 5TH )XKMBOTHEIE I[}/'H_II/I, HCﬁCTBHTCHLHO, BOINIOIIAIOTCA B KOHKpCTHBII‘;I BUJ BUPYCOB.



Ho Tonbko, yem Menbue (U3NYECKOE TENO ITHX JKUBBIX OPraHU3MOB (HAalpUMep, BUPYC
OYCHb MEJIKHI1), TEM B OOJIbIIIEM KOJIMYECTBE 3TUX TEJ BOIUIOMaeTcs 3Ta rpynnosas yma.
npuveM, mocie rudenu yactu (U3NYEecKux Tel, rpymnmoBas Jlyla mpogosnKaeT KUTh, MoKa
BCE HE MOTMOHYT, IPOCTO OHA TEPSAET CBOKO CHIIy YaCTHYHO. Y’K€ HE TaKas CHWIIbHas. YiKe He
CTOJIBKO B HEH JKM3HCHHOM CWIBI I NONIEPXKKH O3TUX BHpycoB. M mostomy y Hac
CUMTAaeTcs, 4YTO 3apakeHHe JIIOObIM MHUKPOOPIaHM3MOM  4eJOBE€Ka WM JIPYroro
IUNIOTHOMATEPUAIBHOTO CYIIECTBA, 3TO BCErJa B3aUMOJEHCTBUE HE TOJIBKO Ha (PU3UYECKOM
ypOBHE (MHTOKCHKAlMA, MOEJaHue MHUKPOOOM TKaHEW YeloBeKa W Tak Jajee), HO U Ha
TOHKOM (TO ecTh IpymnmnoBoit [lymm 3Tux MukpoOoB u Jlymm yenoBeka Ha HEOCO3HAHHOM
ypoBHE). FIMEHHO 1M03TOMY pa3Hble JIIOAM ¢ pa3HOl Jlymoii, ¢ pa3HbIM ypoBHEM BHOpanuit
NEPEHOCST OJHY U Ty ke MH(EKIUI0 COBEPLIEHHO No-pazHoMy. Ho ¢usnueckn 310, KOHEUHO,
BBIpaXKaeTcsl 4yepe3 HMMMYHMTET, Yepe3 HHIMBUIyaJbHble OCOOCHHOCTH (PEHOTHMIA STOTO

YCJIOBCKaA.

32:40 PeanbHoCcTh KOHCTPYHUPOBAHMS NMpPeAJI0KeHHOT 0 reseparopa.
ABTOHOMHBIN MCTOYHHUK IHEePruu. be3onacHocTs HMIIYJILCHOTO TOKA.

Auaexcanap: IlonstHo. JlagHO, 3TO OTBIIEYEHHAs TeMa, HE Kacarolasics 3TOro
uznenus. MHe XOTeloch Obl Y3HAaTh, HACKOJIBKO PEAIbHO MOE MPEATIOKEHUE C TOYKU 3PEHUs
KOHCTPYUPOBAHUS TaKUX BUIOB. S MX HA3bIBAIO TEHEPATOPAMH.

Hpuna: CMOTps, Kakux IeJIed Bbl XOTHTE N0CTUYh. CaMy KOHCTPYKIHIO PEaTbHO
OCYHIECTBUTH. A BOT peasibHbI JI1 Bamy 1enu? KakoBel onn?

Auekcanap: OnHa 1enb — 3TO MOJYYEHUE SIIEKTPOIHEPTUHU B BUJE ABTOHOMHOIO
UCTOYHUKA JIJISl JIFOOOTO MoTpeduTens. A Bropas 1enb — 3To 3¢ ekt iepuranud. To ecTh
MOXHO CO3/1aTh HE TaKOTO JUaMETpa, a MOKHO OoJblie. J[omycTum, TpUIlaTh METPOB, CTO
METpOB — Takue JAUCKH co3darh. YeM Oosbllle B JAMaMETpe TUCK, TeM OoJblie
BBIpa0aThIBAETCSl BOT ATOM PHTPOINUU d(PHpa, MATHUTHBIX YaCTHUII, U TeM OOJbIIIE MOITHOCTh
9TUX BEIIEH, JHEPTHH.

Hpuna: IlepBslii BOIIpoc, HACYET CO3/1aHUs JBUrareis. Bbl moHMMaeTe 1o CI0BOM
ABTOHOMHBIN — 3TO 0€3 MOIBO/Ia BHEIIHEH SHEPTHH ?

Auekcanap: CHavalla B CaMOM 3TOM I'€HepaTope, B CUCTEME YIPABIICHHUS, €CTh HEKas
OaTapes, aKKyMyJsTOp WM KOHJEHCAaTOpHas Oarapes. AKKyMYJSTOp WM KOHAEHCATOp
TIPEABAPUTEIILHO 3apsKAETCSI OT BHEITHETO0 MCTOYHUKA, YCTAaHABIMBACTCA B 3TO YCTPOMCTBO.
A TIOTOM yXe OT 3TOM KOHJAEHCATOPHOM OaTape MOJKIIOYAIOTCS BCE BOT 3TH COJICHOHIBI,

MOKHO B HMITYJIBCHOM PCXKHUMEC, KaK BblI IMOCOBETOBAJIM, MOXKHO IPOCTO IO ynpOH_ICHHOI\/'I



cxeme. 1 manee Mbl 3amyckaeM yCTpPOICTBO, 3TH JUCKM HAuWHAIOT Bpamathcs. [lepBrie nBe
00OMOTKH, KOTOPBIE HAXOJATCS O LIEHTPY, PACKPYUMUBAIOT 3TU TUCKU, & OCTaJIbHBIE BOCEMb
00MOTOK OJTHOBPEMEHHO IMPHU PACKPYUUBAHUU CHUMAIOT AJIEKTPOIHEPTUIO C ITUX MArHUTOB,
AMITYJTbCHBIM TOCTOSIHHBIM TOK. Kak MHe ckazamum HekoTopblie mroau: "OH Oe3omacHee,
HEXeNu TepeMeHHbI Tok. [lepeMeHHBIN TOK yOMBaeT Jake MPH MallbIX HAMpPsDKEHUSAX, a
HOCTOSIHHBIA UMITYJIbCHBIN TOK Oe3omacen".

Hpuna: Ectb Takue jieueOHbIE TPUOOPHI.

Aunexcanap: Jla. I ecnu ero mpuMeHSATh, JOMYCTHM, B OBITY WU TAE YTrOIHO,
YyelloBeKa HUKOTIa He YObET, MOTOMY YTO 3TOT TOK HE 00J1aaeT BOT 3TUMU dPdeKTamu.

Hpuna: [la. Y Hero yacToTa Apyras B BUOpaIHsX.

35:40 CoBeTr 110 MAKCUMAJIbHOMY YBEJIHMYECHUIO JHEPIHUH.

Hpuna: YtoObl MakCUMalbHO YBEIMYUTH OTHA4y HSHEPTrHM M3 3TOH MarHUTHOU
SHEPTUH, TO €CTh, YTOOBI BBl MOTPATHIIA MEHBIIE, YEM BbI BO3BMETE SHEPTUH, IS ITOTO
HEOOXOJIMMO MAaKCHMAJIbHO OOJIETYUTh KOHCTPYKLHMIO CcaMuX JWUCKOB. Hampumep, He u3
JKelle3a WM U3 CTalld JieflaTh MarHUThI, a U3 0oJiee JIETKUX MarHuTHBIX ciiaBoB. Hy, u To, Ha
YeM OHH CTOSIT, BOT 3TH OCHOBBI, TOKE€ KaK MOYKHO JIeT4e cJIelaTh, YTOOI Ta 4acTh SHEPTHUH,
KOTOpasi Oy/eT BBIACTATHLCS, NEKTPHUECKas, YTOOBI OHA HE TPATUIIACh HA TIPEOJO0JICHHUE CUITBI
nputskeHus. [loromy 4to 370, B 1I000M ciIydae, B IpaBUTALlMOHHOM I0JI€ POUCXOINUT.

OTo XKe He B IMPOCTPAHCTBE KOCMHYECKOM, TrAe HeT IuiaHeT. [loaTomy
rpaBUTAIMOHHOE T0JIE BCE PaBHO AeicTByeT. OHO AeCTBYET CBEpPXY BHU3 U TaKUM 00pa3om,
4TO YeM TspKenee OyayT MarHUThI, TeM Oouiblie MoTpeOyeTcst SHEPIUr, YTOObI UX PAa30rHATh
U TOJEpKUBATh BpallleHHE. DTO NepBoe. A BTOpOE, KaK s YK€ cKa3all, [10aBaTh SHEPTHUIO
uMIynbcaMu. Tak Bbl COKOHOMUTE SHEpruto. M nmoka aucku OyayT BpaliaThCsi, Bbl BO3bMETE
9Ty SHEPTUI0 BpalleHHs. A KaK TOJbKO HA4YHET OCTAHABIMBATHCA (HY, €Illeé HE COBCEM
OCTaHOBUTCSI, IIOTOMY YTO, €CJIH OHO COBCEM OCTAaHOBHUTCS, TO OISATHh HAJ0 OYyJET pa3roHsTh),
HY)KHO Oy/leT JaBaTh €II€ HMMIYJbC, TO €CTb TAKUMH BOT HMITYJIbCHBIMH KOPOTKHMU
TOJTYKaMU TI0JIaBaTh YHEPIHIO.

Anexcanap: IlonstHo. Ecth eme Takoii BOT 3¢¢eKT, Ha OCHOBAaHWUH 3aKOHa
COXpaHEHUs1 YHEPruu. MarHuThl, KOTOPbIE BPAILLAIOTCS B CBOMX AMCKax, HE MOTYT KyAa-TO
NEPEMECTUTHCS, BBEPX, BHU3, BJIEBO WJIM BIPABO, B CBSI3U C TEM, YTO OHU HA 3TUX JUCKAX
3allleMJIEHbI, OTHOCUTEJIbHO BOT 3TOr0 HEMOJBWKHOTO Aucka. M korga Mbl CKOPOCTh
YBEJIMYUBAEM, IPUMEPHO 0 8 KMIOMETPOB B CEKYHIY, 3TO MepBasi KOCMUYECKasi CKOPOCTb,

MCXKAY OTHUMU JHUCKaMH BO3HHUKACT 3(1)(1)CKT caMooTTaidkuBaHus. Ho »stotr BCP(I)CKT, 10



dopMyse yriaoBoi CKOpPOCTH (BEKTOp YIJIOBOH CKOPOCTH OJHOTO JUCKAa M BEKTOP YIJIOBOH
CKOpOCTH JpYroro JuCKa), JUId JIByX IUCKOB HEMHOXKO pasHble. Pa3HOCTb BEKTOPOB
YIJIOBBIX CKOPOCTEH, KOTOPBIC HAMPABJIEHBI IO BEPTUKAIH, CO3/1ACT MOJBEMHYIO CHIY. DTO
WHEPUUOHHBIA 3QdekT, nomonHuTenbHbld. WM, mmtoc, sHTpomus s¢upa B 3ToH obnactu
CO3/71aeT JOMOJHUTEIBHYIO DHEPTHIO JUIS TepeMelneHns. Sl Mory mokasarh, HACKOJIIBKO BaM

9TO 6yIICT HHTCPECHO.

39:28 Jleraromasi Tapeiaka. UYeprexk Jgeramomeil Tapenku. IlpuHnun
NnepeMeleHs JeTAoIel TapeIKH.

AJlekcanap: Amnmapar TUNa JIETAlOIIEd Tapenku. B BepxHell M HWXKHEHW dacTu
HAXOMATCSI TeHepaTopbl BEPTHKAIBHOTO XOJAa, a 10 HapyXKHOH mepudepunt -
TOPU30HTAIBHOTO X0Ja. Pa3HOCTh BOT 3TUX BBITAIKUBAIOIINX SHEPTHUM, KOTOPBIE HAXOIATCA
Ha 3TUX 00BEKTaX, MAKCUMYM TpU MeTpa. Sl TOBOPUII, YTO MOKHO 3TOT F'€HEPATOp CO3/1aBaATh
U3 HECKOJIBKO KOJIEIl, U C TOMOULIbI0 PA3HOCTU MEXY 3TUMHU BBITAJIKUBAIOLIMMHU CUIAMH MBI
[I0JIy4aeM BEPTUKAJIBHBIA XOJ. BBICTPBIA WM MEJIEHHBIA — 3TO YK€ 3aBUCUT OT CHCTEMBI
yhOpaBieHUs. A BOT 3TOT, TOpU30HTalbHBIM. Korga Mbl HakiIOHSeM JTOT ammapaTr IpH
IIOMOIIIM KaKOro-HUOYJb I'MPOCKONA, KOTOPbI HaXOIWUTCs BHYTPHU, B 3TOM IOMEIIECHUH,
NWIOT YIpPAaBJIAET, U3MEHSAET Yrojl BEPTUKAIBHOIO ABM)KEHHs 3TOro ammapara. M anmapar
HAa4YMHAET JIBUIaTbCs B TOPU30HTAJIBLHOM HAIpaBJICHUU. M rOpU30HTAIIBHOE, U BEPTUKAIBHOE
NBIDKEHUE, B JIOOOM HaIpaBlIEeHWH, C JIFOOOW CKOPOCThIO. 3/1ech paboumii OTCeK, a TIo
nepudepuu pabodero oTceka 30Ha pa3MelleHus rpysa. Bee, 4To yrogHo MOXXHO pa3MEeCTUTh.

HUpuna: Jla, 5T0 moxoxe Ha TO, 4TO s yXXE€ TOBOPWI — HAa OJIWH W3 THUIIOB
aTMOC(EepHBIX JBUraTeliei, KOTOphIE HCIIONB3YIOTCS B HAIIMX KopalOisx-Tapenkax. He
TOJIBKO B Tapenkax, y Hac KopaOmu pa3Hod (opmbl. Y HAC TPOCTO APYrod maTepwal, HO
UCIIOJIB3YETCS TOXKE OTTAIKUBAHUE OT IPABUTALIMOHHOIO IOJIS IUIAHETHI BOT TAKUM IOXOKUM
obpaszom. IIpaBna, He BpalleHHEM MAarHUTOB — TaM M3 SHEPreTUYECKOM YCTAaHOBKHM HJIET
9HEprus, KoTopas sKpaHupyer. M sHepreTHueckas yCTaHOBKa padOTaeT MO-Apyromy, Ha
OCHOBAaHMH JIPYTUX U3ITyYECHHUU, SHEPTHUM.

Anexcanap: I[lonsaTHo.

Hpuna: Ho 31ech BBl yKe celyac CKas3alld, YTO HYKHO Pa3OorHATh OTO BPAILLECHUE 10
BOCBMH KWJIOMETPOB B CEKYH]y, J0 NEPBOM KOCMHUYECKOW CKOPOCTH. BBI €ro pasroHure 1o
TaKOM CKOPOCTH, MOTPAaTUB OIpPEIEICHHOE KOJUYECTBO SHEPTUHU, U 3TO OyJeT 3aBUCETh OT

MacCChIl, INIOTHOCTHU U APYIUX XAPAKTCPUCTHK BCCX pa6oq1/1x 3JIEMEHTOB 3TOM KOHCTPYKIIHUH.



42:06 IIpou3BoJbHBIIN Pa3roH NMpu 00JLIIMX CKOPOCTAX. CamMoOTTAJIKUBAHME.
Cxopocth mnepeMemnieHus. Biusinme IUIOTHOCTH, Macchbl, CHJIbI TPEHHMS HAa CKOPOCTH
nepemMeleHus.

Anexcanap: IlowstHo. Ho s ckazan mo moBOIy pas3roHa, 4YTO KOT/AAa JIUCKH
PacKpy4MBarOTCA B pa3HbI€ CTOPOHBI, 10 3TOM CKOPOCTH, OTHOCUTEIBHOW CKOPOCTH, OHHU
pa3ieTaroTCsl, MPOUCXOAUT caMOOTTalkuBaHue. Ho B cBs3U C TeM, 4TO CaMOOTTaJIKHMBAaHUE
HEBO3MOJKHO, TO BCJEACTBHE TIPEBBIIIEHUS 3TUX CKOpPOCTEH, JHUCKM HAYMHAIOT
pacKpy4yMBaThCsl YK€ MPOU3BOJBHO, 0€3 paboThl MarHUTOB, U HaM OCTAaeTcs MOCJIE 3TOTO
TOJIbKO CHUMATh JJIEKTPOIHEPTUIO TPU ITOM SBJICHHUM, MPH OYEHb OOJBIIMX CKOPOCTSIX
BpaICHMUS.

Hpuna: Ona Oyner CHIUXKAThCS, €CIIN HE MOJIEP)KUBATh €€.

Auekcanap: HeMHOKKO MOXHO OT COJIEHOHJIOB €€ MOAAEePKUBATh. Sl IpOCTO K TOMY,
YTO KOTI/Ia OHU B 3TOM MECTE PAaCKpyYHMBAIOTCSA, B Pa3HbIE CTOPOHBI JI0 3TUX CKOPOCTEH, OHU
Kak OBl JOJDKHBI JPYT OT ApPYyra OTTAJIKUBATHCS, HO TaK KaK OHM 3all[eMJICHBI HA 3TOM JUCKE
LEHTPaJIbHOM, OHM HE OTTAJKHUBAIOTCS. TO €cThb MOTEHIMalbHAas SHEPrusi OTTAJIKHUBAaHUS
MEePEXO/IUT B KHHETHUECKYIO SHEPTUI0 BPAILIEHHS, TEM CaMbIM IOJIy4aeM JOMOTHUTEIbHYIO
SHEPTUIO BpallleHus (HeOrpaHUYEHHON YacTOThI BpamieHus). M B 3ToM ciydae yxe paboTaroT
COJIEHOWJBl WJIM CUCTEMA YIPABJIECHMs, KOTOpas CHUMAET 3Ty DJJIEKTPOIHEPIHMIO B BHJE
MMITYJIBCHOTO TIOCTOSIHHOTO TOKa. YeM 0oJiblile CKOPOCTh BpallleHUs, TEM BbIIIE€ SHEPTUs BOT
9TOM TMPOMEKYTOUYHOM OOJACTH HOBOW MAaTE€pWH, M MEHSAETCS €€ IUIOTHOCTh. TeM caMbIM
MO>KHO PEryJupoBaTh CIEACTBUE IJIOTHOCTU — CKOPOCTh NepemenieHus. Jlaxe npo cKkopocTh
HE TOBOPS, 3[1ECH IPOCTO HE NEPEMEILEHHUE, A KaK MOIJIaBOK B BOJE — TO BCIUIBLI, TO YTOHYII.

Hpuna: Jla, 1 nmoHumaro. Bl Kak HHKEHEP, KaK KOHCTPYKTOpP MOCUHMTAETE IO
cnenuanbHol (popmyse, CKOJIbKO SHEPTUHM BBl MOTPATUTE HA PA3rOH, CKOJBKO PHEPIHMH Ha
MOJJIEp>KaHUE U CKOJIBKO MOJYyYUTE B PE3YNIbTATE.

Aunexkcanap: ITonsrtHo.

Hpuna: VYuursBasg IUIOTHOCTb, MacCy, CHIy TpPEHHS M BCE OCTaJbHBIC

XapaKTCPUCTUKHU, T.K. OHH 6YHYT BJIUATD.

44:44 Be3bi3HocHOe TpeHHe. Croco0bl CHUIKEHHUS CHJIbI TPEHHsI.

Aunexcanap: Hacuer cuibl TpeHust xouy ckazaTh jgononHutenbHo. B CoBeTckom
coro3e, eme B 1956 rogy ObUIO clenaHO OTKPBITHE O€3bI3HOCHOTO TpeHus. Ero cyrthb
3aKJIFOYAeTCsl B TOM, YTO MEXKIY IMapaMd TPEHUS BBOJIUTCS MEIHBIA MEJKOJUCIIEPCHBIN

HOPOUIOK, KOTOPBIH MPH MEPEX0e CO CTAIN Ha cTallb (0COOEHHO MO HEPKABEIOIIUM) CO3/1aeT



MEIHYI0 IUIEHOYKY, IBaJALATh YEThHIpE MHUKPOHA, KOTOpas HUBEIHPYET BCE HEPOBHOCTH
MEXIY JABWKYIIMMHUCSA YacTSIMH U co3laeT 3(pdexT cHuxeHus TpeHus. Yem Oosblie
CKOpOCTh BpamlieHus, TeM Oojpmie 3T0T 3¢pdekt. C yBeIUYeHHEM CKOPOCTH, STH JIUCKH
HUMCIOT MCHBIIC TPCHUA, TO €CTh COITPOTUBIICHUC UMCHHO B TPCHHHU 31€Ch OTCYTCTBYCT.

Hpuna: Jla, Oyaer BeIIensITbCs MarHUTHOE ToJie. J[iis Toro 4ro0sl OHO YCHIIMBAIOCH,
HYKHO HCIIOJIb30BaTh TaKWE METaJUIbl, HampuMmep, Kak Hartpuidl. Eciau B3sTh B 4YHUCTOM
MCTAJUIMYECKOM BHJIC TOHKYIO INUICHKY M3 OYCHbL MCJIKUX 4YaCTULl HATpuUd U TOKPBITh
IOBEPXHOCTh I3THUX YCTpOﬁCTB, TO 3TO 6y,21€T MO3BOJIATE YHPABIIATH JIYUIIC MAarHUTHBIM
nomeM. To ecTb OHO OyaeT yCWIMBaTbCs M HANpPaBIATBCS, KaK MBI TOBOPHM,
CTaOMIIM3UPOBAThCS, @ HE Ccpa3y pacceuBaTbCs B MPOCTPAHCTBE M B KPUCTAJUIMYECKOM
pelIeTKe aTOMOB.

Auaekcanap: Xopomuio, s noHs. Crnacu0o Bam 0oJbLIOE.

46:56 3akiarouurtenbHoe c10BO. CriocoOCTBOBaHHME HAYYHOr0 M TEXHMYECKOIO
noucka mo3HaHui mupa. Coser Paom Tuitana — npoao/uKaTh HMCCIeI0BaHUS H
(uxcuposarts pe3ybTarThl.

Hpuna: OdeHp XopouIo, YTO Bbl 3aHUMAETECh UCCIEOBAHUEM TeX 00acTeil HayKH,
Ha KOTOpble HeE BbIAENsAeTCS (UHAHCUPOBAHHME BAIIUMH HAayYHBIMH cooOIecTBamMH. 51
YYBCTBYIO B Bac 3HTy3MacTa NO3HAHMs BCEJIEHHOW. TakuMHM JIIOJpMH, HE TOJIBKO Ha 3eMile,
HO U pa3yMHbIMH Jlyxamu Ha 00011 1uianere BeeneHHOM, mpoaBuranack Hayka. 371eCh Balll
HAaYYHBIM U TEXHHUUECKUI MOMCK OyJaeT crnocoOCTBOBATh MO3HAHUIO MHpA.

W ecnu BBl caMU IPOBEZIETE ATU OMBITHI, KOTOPBIE 5 CKa3aj (C UMITYJIbCHBIM TOKOM, C
YMEHBIIIEHHEM Beca, C HATPUEM M T.J., MOKHO OyJIeT BBECTH B ()eppOMArHUTHBIA CIIIaB
HEeOOJIbII0e KOJMYECTBO HUOOMS, YTOOBI CTaOMIM3UPOBATh MAarHUTHOE MOJIE), BAalll HAYYHBII
IOUCK JAaCT MHOTO OTKPBITMH A Bac W JJs MOCIEAYIOIIMX IOCIel0BaTeNnei, KOTopble
IPOYMTAIOT BAIU HAYYHBIE TPY/IbI.

@ukcupyiiTe Bce Ha KaKOM-THOO HOCHUTEJE, YTOOBI ATO MOTOM MOTJIH NMPOYUTATh U
MOBTOPUTH Apyrue moau. Korga Oyner roroBa He MPOCTO Ta cXeMa, KOTOPYIO s yBHJEN, a
JeMCTByIOMAs MOJIENb, TO BBl €€ yXe MOXKeTe IMPOJEMOHCTPUPOBATh APYTMM, U OHU OynyT
9TO u3y4ath. M naske eciau Bbl YTO-TO HEMPAaBUJIBHO CJENaeTe, OUIMOeTeCh — HUYEro B 3TOM
HeT (aTaabHOTO, OMMOOYHBINA Pe3ylbTaT — ATO TOXKE Pe3yIbTaT. DTO 3HAK TOTO, YTO HYKHO
HCKaTh B JPYrOM MECTE, U 3TO BpeMs MOTpadeHo He 3ps. 1 BaM Xouy MOKelaTh YCIEXOB B
Balleil Hay4HOH, TPYAOBOM M JIMYHOM NEATENbHOCTH M >KU3HHU, U 4TOOBI K BaM IPUXOAUIH

03apeHus oT Bawero Beicuero 4.



Aunekcanap: Cnacu6o 6ompioe!

Makcum: Cracu6o Oounbioe 3a 3Ty KoH(pepeHnuo. 1 gymaro, 4To JIOAsIM, KOTOpbIe
WHTEPECYIOTCSI HAYKOW M TEXHHWKOW, OHA OyJeT oueHb WHTepecHa. JlJis MpoCMOTPOB, s
I/ISYIIGHI/IX u i TOro, I-ITO6I)I IIOHUMATh BOO6H_Ie, YqTO TAKOEC BHepFI/II/I, U KakK HOJ'Iy‘—IaTB 3Ty
SHEPTHUIO U3 TEX MAaTEPHUAJIOB M TOTO MPOCTPAHCTBA, B KOTOPOM MBI HAXOIUMCH.

AJjexcanap: S nous, cacu6o.

Maxkcum: Criacu0o, 10 CBHIAaHUS.

Hpuna: /o cBuganus.



