Topcuonusbie mojisi — Lurkmore

TOpCHOHHBIE OIS — BHJ MaTE€PHUH, HE BUAHMBIA HEBOOPYKEHHBIM
YXOM, OJHOT'0 U3 YHBUIBIX CIIOCOOHBIN pPa3phIBaTh MOCK HAa PAaCCTOSIHHH
WIH Jaxe BbI3BaTh KTyIxy, BO MHOXKeCTBe PaCIVIOTUBIIIHNXCS Ha
npocropax PyHera.

B okpyxXarmux HHTepHeTaxX JaHHBIM IpeIMeT Majlou3BeCTeH.
BaM oH MOKeT MmoKa3aTbCs LYTYHAEPOM HJIM YHBIJIBIM TOBHOM. MBI Bac
Ipenynpenuiu.

3Ta CcTaThs pacCKa3bIBaeT 0 KAKOM-TO aHTHHAYYHOM XyHHeE.

Ecnu BB — GU3UK, XMMUK, OMOJIOT WX IIPOCTO CJIUIITKOM XOPOIIIO IIOMHUTE
IIKOJIPHYIO IIPOTPAaMMy COOTBETCTBYIOIIIEr0 Kypca, BaM JIydllle ee He YUTaTh. B
TIPOTUBHOM CJTydae Bhl PUCKyETe YMEPETh OT cMexa. MbI Ipeaynpeauiin.

«O0cyXKaanyu MBI C ITIOXMEIbsSI TOPCUOHHEBIE ITOJIS.

EGaHyTbCsI MOXKHO, JIIOIY, €CJIM YECTHO I'OBOPH. ..

»
— AHOHUMYC-Yacmyuwe4HuK

«TopCcHOHHOE ToJIe — KaXXI0oMy KOJIXo3y! »

— AHOHUMYC

TopcuoHHBIE OJIsA (OT CIIOB «mopa» u «CuoH») — 0COOBIN MEM B
HayKe, HEIHE CJIy>KUT IeTeKTOPOM Hay4dHoro ¢ppudecTtBa. Kak mpaBuno,
03HAYaeT, 4TO ceryac OymyT MBITH MO3T, IOCKOJIBKY COBEPIIIEHO
BenuyYaiilliee OTKPHITHE, HO BIAaCTU CKphIBaioT. C OPYTroi CTOPOHEI — 3TO
XOPOIIWH, TOOHBIN crtocob BEIOMBaHMUs 6aba n3 OI0XKeTa M CIIOHCOPOB,
9TaKui QUIoCOPCKUY KaMeHb HallluX AHeN. TOJIbKO BMECTO
TpaHcMmyTauu Mapca ¢ KpacHbIM JIbBOM — MUKPOJIEITOHHASA
rpaBuUTaIUsA U BO30yKAEHHLIN BaKyyM. Korma-To TOopCHOHHBIE TIOJIS OBLIIN
EPIC, B HacTosIIIIlee BpeMs 3HAYUTENILHO YCTYyIaloT 1o 3¢ GeKTUBHOCTU
HaAHOTEXHOJIOTUSM.

YT06kI IOJIyYUTEL TOPAYIO IPHCTABKy «TOPCHOHHAS», KaKasi-HUOYIb XyuTa

[OJI’KHa HeIlpeMeHHO BpaIlaThCa WK B KpaiiHeM CJIydae BUOPHPOBAT.

[TpuyeM XyuTa MOXKeT OBITh Ti00asi, OT BceneHHO [0 37IeKTPOHA. QOUILICTEL ¥ TOPEHOHHAA
pelyIbCHHHAS JIeTalommas Tapeika

CoBpeMeHHasi TEOPHUS U MIPAaKTHKaA

HcTopuYeCcKH TOPCUOHHEIE I10JIsI OBIIHM YaCThIO BIIOJIHE
Cephe3HOoN QU3UUECKON TEOPUH, IILITABIIENCS OTUCATh

-

9JIEKTpOMarHeTu3M KakK 3aKpy4dWBaHUE IPOCTPAHCTBA, 110 Bpamaroumecs: epagumayuoHHble O —
QHaJIOTUHU C Teopneﬁ rpaBUTaLlUU DHUHINTENHA, BIIOJIHE HAY4YHO€ ITIOHATHE. O4eHb MOIIHBIE IO
OITHCHIBABIIIE!N I'PaBUTALNIO KaK UCKPUBJIEHUE TaKOr'o THUIla TEHEPUPYIOTCA, HAIIPUMED,
npocTpaHcTBa. MckpuBnseTcsa? 3HAaYUT, MOXKET U Y9E€pHBIMU ABIPpaMu C BBICOKUM MOMEHTOM
3aKpy4mBaThCs, énTal [TombITKa He yhanach. umnyseca (1. H. 911 Keppa u apdexT Jlenze—
Tuppuura). Bce Tena, rmonaagarlyie B TaKOe
B 2004 ropy pmaxke 3anyctunu cuyTHUK Gravity Probe B B mosne, OymyT yBJIEUEHHl BO BpalllaTEJIbHOE
IIONBITKaX 00HAPYXKUTh BO3MYIIIEHNE OT BpallleHUs OBUKeHHe BOKpYT Y] (Bpamaromiuecs 4YepHbe
OOJIBIIION TSKENON XyEBUHBI — 3TOU Balllel MIaHETKU ObIphl). B aTOM cMEBIC/IEe mTojle KeppoBcKou Y]
3emns. [TloHavasny BIUsSHNE COTHEYHOTO BeTpa, CIeOOB MOJKHO Ha3BaTb TOPCUOHHEIM.

aTMOoC(depH ¥ 3IeKTPOCTAaTUKH 0KAa3aJIOCh HAMHOI'O
cuibHEee, YeM 0KUIAJIOCh, HO, HAIPSITIINCH, YIEHBIE TaKU
IOKa3ajil — XyE€BUHA BO3MYIIAET!

O mpouux XKe MOJISIX KPYUEeHHUS MO-TIPEKHEMY UAYT CIIOPHI, HO €CJIX 3TH II0JIS U CYIIECTBYIOT, TO OHU 3aBEIOMO
cnabee mopora 4yBCTBUTEJILHOCTY COBPEMEHHOM anapaTypsl.
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Teopru TOPCUOHHEIX ITOJIEH CBSI3aHHI C JoOaBIeHUEeM B OOIIyI0 TEOPUIO OTHOCUTEIbHOCTU HOBBIX ITIEPEMEHHEIX,
CBSI3aHHBIX, B CBOIO OYEpPEb, C COOCTBEHHEIM MOMEHTOM UMITy/IbCa MaTEPUHU UJIM CIIMHOM, ¥ COITPOBOKIOAIOTCS
JIIOTHIM, OEIIeHBIM MaTaHOM.

TyT Hapo coernath Takou pedpeH. [Tonss KpyyeHUs CymecTBYIOT U BIIOJIHe 0OHapyKuBatoTcs. Hampumep, Kak
ydaT B IIIKOJIe, «TOPCUOHHBIM» OyIeT MarHUTHOE I10jIe BOKPYT IIPOBOMHUKA C TOKOM, la ¥ B 00IIIeM-TO JII06o0e
MarHUTHOE TI0JI€ B IIPUHITAIE 3aMKHYTO M MOXKET CUYUTATHCSI «TOPCUOHHBIM». V1T, €CJTi K MEeTaJJTM4eCKOMY
CTEPIKHIO IPUJIOKUTH YCUJIKE, 3aKpydUBaloIee ero BOKPYTI CBOEM OCH, TO B CTEPIKHE BO3HUKAET I10JIe
MexaHu4ecKux HalupssKeHuY, TOPCUOHHOEe B FeOMeTPUYEeCKOM CMEICTIE (TO eCTh [10JIe Kpy4deHus). ITo mojie —
XOpolllee, TOOQHOE, HECJIO M HECET cIyk0y Ha cTpake PommHEI (KDOME IIYTOK — MHOTHE COBPEMEHHEBIE
aBTOMOOMIIH, U MaXKe TaHKHU, e3[iT Ha TOPCUOHHOM MOABECKEe), ¥, KOHEYHO, He UMeeT HUKAKOTO OTHOIIEHHUS K
MeTadU3nIEeCKON XyHHe, UCIIOIE3yeMOW HEXOPOIITUMH JTIOEMHY IJIsT BHITATUBaHUS 0abia U3 XOPOIINX.

IlceBpoHayka

YTBep}KJIaeTCH, YTO CYIIIEeCTBYIOT HEKH€e TOPCHUOHHEIE II0JISA U CIIMH-

cnimHOBOE B3auMonencTauel !l (msToe dbyHmameHTanbHOE
B3auMOAeNCcTBUE), 001afaionye BOUCTUHY BOJIMIEOHBIMU CBOMCTBAMU:

® pPacOpoCTPaHSAITCI C OMpuuame1bHOU CKOPOCTHIO (MMEHHO Tak, TO
€CTb CUTHAJI Ha MPUEMHUKE MOSIBJIIETCS UYyMmb paHble, YeM
TIOCTYIIUJI Ha BXO[ IepefaTyduKa); COOCTBEHHO, 3TO M CUUTAETCS
OCHOBHBIM IIPU3HAKOM PabOTHE UMEHHO C TOPCHUOHHLIMY (aKa
TAaXWUOHHBIMHU) IIOJISIMHU

e 00afaT YPe3BEIYaWHON MPOHUKAIOIEH CIIOCOOHOCTHIO,
3aIlIUTUTHCS OT HUX HEBO3MOXKHO

® 3AMMUTUTHCS OT HUX MOXKHO C TIOMOIIBIO IBYX CJIOE€B PACTSIHYTOTO
TIONTUATUIIEHA U ITAMIOYKY U3 DOIbIHU

¢ TIOIYyYUTDb UX JIETKO C IIOMOIITBIO HECIIOKHOM 3JIEKTPUYECKOM CXEeMBI
(TOK CMeleHus OT pa3psafa KOHIEHCATOpa BO BpalllaloleMCcs Ilaynu Tponnut bopa cruH-
MarHuTHoM mosie. Hukoma Tecna, o jiereHpe, TakKue u300pes, HO TOPCUOHHBIM IIIaPHUKOM
pe3yJIbTaThl 9KCIIEPUMEHTOB 04Y-4eHb He JIFOOUJT 3aTUCHIBATh

* He UMEIOT OTHOILIEHUS K 3JIeKTPOMarHeTU3My, XOTS ITOPOXKIAITCS
YCTPOMCTBOM Ha 3JIeKTPOMarHUTHO-BOJTHOBOM IIPUHITUIIE, & eTEeKTUPYIOTCS — BOOOIIEe KOHIIOKOM C
IIpeTeH3UeN Ha BRICOKOTOYHYIO YaCTOTY KoJjieGaHuM (a-ma, MMEeHHO KBapIeBEIM PE30HATOPOM, B TOM YHUCTIE
¥ Hapy4YHBIX YaCOB, 0 «IIePEMEIIEHHUI0 BO BpeMEeHM» KOTOPHIX 3¢ (eKT 1 ObII OTKPHIT, @ YaCTUIIE IIOHAYAITY
cropsiya 0003BaHb TAaXMOHAMH)

® II03BOJISIET 30MOMPOBAThH BpaXKeCKyI0 apMHUIO U HaCeJIeHWe UJIX B KPpalHeM CjIydae CTPOro IIPUIIeIBHO
BBIKUTATh MOCK KOHKPETHOTO IIOIIMeHTa Jaxe B Tojime (sic!) mo caMoBO3ropaHus
IIOBBIIIAET YOO0u, HI:ILIGHOCKOCTB 1 BETBUCTOCTH ITIIIEeHUIIbI
YpPe3BREIYAMHO ONACHO [JIsI 2KUBEIX OPTAaHU3MOB, BHI3EIBAET HEMEeOJIEHHBIN pak
TIO3BOJISIET OCYIIECTBIISTh TEJIEKUHE3 M TEJIEIOPTAIINI0 KaK MUHMMYM 9Hepruu 6e3 IoTeph Ha JTI00bIe
paccrosiHus (OmsiTh XKe K Tecie u u30bITOYHLIM CeUHAM SIKYTOB C MTOJAKaMeHHOM TyHTYCKH, 3all€HUBIITUX
my meMKy)
TIO3BOJISIET CHEJIaTh CBEPXCBETOBOM Kopabib
TIO3BOJISIET CO3[IaTh BEUHLIN IBUTATEIb U IMYyTEIIeCTBOBATL BO BPEMEHH
no3BosisieT MOBEICUTE KIIII anmekTpokoTia mo 130% nyTeM BBeeHHUS er0 B pe30HaHC C TOPCUOHHEIM II0JIEM
3eMnu

® M03BOJISIET CO3[AaBaTh STPETOPHI U IPOYKE 30JI0THIE TOPHI.

C mokazaTenbCTBAaMU TYyTOBATO, HO MOJIyYaTh AEHbI'M Ha CTPOUTEIHCTBO TPOMBIIIITIEHHBIX TOPCUOHHBIX YCTAHOBOK
noka ygaércsilZl,

CunbHBIN UHTEPEC HOA0TPEBAETCS YTBEPXKIOEHUSIMHU, YTO HAa 9TUX CAMBIX MOJISIX U JIETAIOT BCe Tapenku. Hy u,
camMo co0o0ii, uX Aejajy elle B ApeBHeM Erumnre, a CEKpeT yTepsiH.

Ongora

OOHUM U3 IIEPBHIX B COBKE AO-TOPCHUOHIIMKOB MOXKHO cuutaTh Ko3bipeBa. BriosiHe BUHpapHEIN AgObKa U YOTKUHR
mep3kui skcnepuMeHnTaTop. OTKPLUI ByJIKaHH Ha JIyHe (KoTopas Ha Hebe, a He B TuxoMm okeaHe). OmHaKO Ha
Oeny pa3paboTan Tak Ha3bIBaeMy0 IPUUYNHHYIO MEXaHUKY, B KOTOPOM IIOCTYJIMPOBAJICS 3allpeT Ha IIepeCTaHOBKY
IIPUYWHEI U CJIENCTBUS U OTCEIb HATIPOYhb OTCYTCTBOBAJIX 0OpaTUMBIe TPOoIiecCchl. OQHUM U3 ITEPBBIX BHICKA3aJl
MBICJIb, YTO TOPCUOHHOE U3JIyYeHUe PaclIpoCcTpaHseTcs ObICTpee CKOPOCTH cBeTa. [locTaBuil HEKOTOpOe
KOJIMYECTBO, [IJII CBOET0 BpeMeHU BechMa I'OOHBIX, 3KCIIEPUMEHTOB, OQHAKO IIOJTYYUJI JOBOJIbHO HEBHSATHEIE
pe3yJIbTaTH, THe Pe3yabTaT TOHET B IryMax. Hanwumui menyio skcuequnuio Ha CeBep IJIT U3MEPEHUST HEBEIOMOM
KOHCTaHTHL. MICTMHA I'Tie-TO PSIIoM.

Temneps AsgOpKa TOPCUOHUT B IPo0Y C yriloBoiM CKOpocCThIO cBHIIIe 9000 pan/c, MOTOMYy KaK HBEIHEIIHNE
TOPCUOHIIUKY U MIOMYJIIPU3aTOPHl HayKU IPUNUCHBAIOT €My mMdakoe, 0 YeM OH caM BOBCe He IIUCaJl U JaxKe He
oymail. ko0sl OH HaOmogas 3BE30E U TaJlaKTUKHM Yepe3 3aKPHITYI0O KPHIIIKY Fpeba TeecKola U TOMY ITOg00HBIH
Open, POXKIOEHHBIN KYPHAJIUCTAMU C IEJTBI0 PA3BI€YEHUS 1IEJIEBON ayOqUTOPUH.
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HNHepruouasl

IOpyroe HeBo3OpaHHOe pa3Bieuenue Ko3rpesa & CO. —
CTaBUTH BECHl Ha BUOPUPYIOMIUYM CTOJIUK WUJIN IIOOBENINBATh
ux Ha BuOpaTop. Ilocne yero riryb0KOMBICJIEHHO OTMEYaTh
CKaYK0o00pa3Hoe yMeHbIIeHNE/YBeTUYEeHNEe MaCChHI
metanu. XOTs YMEHbBIIaeTCsI BOBCE He Macca, a IToKa3aHus
CTpEJIKY, IIOCKOJIbKY BECH! C AeTalbio Telephb
MIPEICTAaBIISAIOT CO00M AUHAMUYECKYIO CUCTEMY C Ky4deH
PE30HAaHCOB U ITOKA3bIBAIOT ITOrofy Ha Mapce, a He BeC
(TpomopiMio MeXAY MacCOU U YIIPYTOCTBIO MTPYKUHBI
BECOB).

OpHaKo MO3T Y HEKOTOPOM YacTH IIyOJIMKY 3TO COPBaso, U
HabnxKasa Kyda BUOpallMOHUCTOB, JitoOuTenei
6€30II0PHOr0 ABUKEHUS U CIIEI[UaINCTOB 110
B3BEIIMBAHUIO IIPHITAIIINX HHepUuounoB. Crenyet
OTMETUTH, UTO OTKJIOHEHUE CTPEJIKN — MPAaKTUYEeCKU
€IUHCTBEHHLIH 3(pGdEKT, KOTOPHIH OHU MOTYT IPEIbIBUTh
CIIOHCODY.

CTtpouTh COOCTBEHHO MHEPLUMOUIH! (MHEPIIMOHHEIE
nBurarenu) Havanu eiie B 1930-x rogmax. OcobeHHO
yOa4dHO I1oJIy4asioch y nHxkeHepa B. H. TonuuHa.
Wnepumounpsl mpeIrany, CKakaliy, e30UId Ha TeJleXKaxX U

OOGBIYHO TYT HAOUTaeT LIKOJI0Ta, TAKU
MpoYMTAaBINAsA y4eOHUK, U MUIIET, YTO BEC — ITO
CHuia, C KOTOPOU Teo AeHCTBYeT Ha OIOpY MU
nopgsec F=m*g. BeposTHO, cuny oHHU
cobuparoTcsi MepsTh nanbieM. CUily aHaJIbHOTO
IIPOHUKHOBEHUS BEPOSTHO MOXKHO, HO OOBIYHO
CUJIy MePSIOT C IIOMOIIIBIO YIIPYTOT'0 3JIEMEHTA,
rae no 3akoHy ['yka F=k*x rge x — 3TO
OTKJIOHEHME PECJIOBYTOM CTPENKH, Aa-aa.
ITpupaBHATHL U BEIPA3UTH X OCTAETCS B KAYeCTBE
OoMallTHero 3aflaHus. A elrle MOXKHO f00aBUTh,
4yTo Ha Kadenpe pu3uku (BO3MOKHO, TOIIBKO B
IIHY) o0BsCHSIOT, YTO BEC — CyMMa BCEX CHII, C
KOTOPBIMH TEJI0 JeNCTBYeT Ha OKPYKaIoIyIo
cpeny, UCKio4das (Bbl HE OCJIBIIIAIUCE)
rpaBUTAIMOHHYIO. UTO BIOJIHE JIOTUYHO, BEOb
TIOHSTHE MacCCH — 3TO IIOCTOSHHEBIM IT0Ka3aTeJlb,
CBOMCTBO 00BEKTa, TOTHA KaK BEC — 3TO yXKe
OTHOCHUTEJIbHAS BeJIUYUHaA.

mazke IJIaBajid, YeM BBI3BaJIX HEXUJIOe OypJieHue TOBH Cpedqu NMIOGOMBITHRIX TI00uTeNnei Texuuku. u3nuku
CKpunenu 3ybamMu M MBITAJIUCh YTO-TO BTUPATh PO 3aKOHH HEI0TOHA ¥ HEPAaBHOMEPHOE TPeHUe, HO ObIIN
nocnauel Haxyi. [IpeiraeTt xke! K. O. TUXO CTOSINT B CTOPOHKE, TaK Kak Ha IajibllaX 3aKOH COXPaHEHMS UMITyIbCca

He OOBSICHUTD.

EmuHcTBEeHHAas HageXaa, 4To B OyoyIeM Ho0uTesiel MHEPIMOUAOB OYIyT BHITYCKATh B OTKPBITHIA KOCMOC B
ckadaHape ¢ KyBaJmoi 1 MPeaiokeHneM IT0Ka3aTh MacTep-Kilacc 1Mo 6e30OPHOMY OBUKEHHUI0 — TO €CTh,
pa3MaxuBasi 3TOM caMOi KyBaJIIOM, BEPHYThCS Ha CTAHIMIO. BepHYTHCA-TO OYOEeT MOXKHO, €CJTU He KPYTUTh
KyBaJIIOM, a 8bIKUHYMb €€ B TIyO0oKui KocMoc. Toraga cuimoi oTaa4uu (MMITYJIbC) TOIUEHT ITOJIETUT B
MIPOTUBOIIOJIOKHYIO CTOPOHY. DTO-TO ¥ COCTABJISIET CyTh PEAKTUBHOIO (OIIOPHOT0) ABUXKEHUS C BEIOPOCOM MACCHI.
Ho TyT Hafio CKypuTh 3TH caMble 3aKOHBI HbIOTOHA, KOTOPHIE TOPCUOHIIMKY KaK Pa3 OIPOBEPTAIOT.

BHUMaTeIbHBIN YUTATEIb CITPOCUT, a C KaKOro 60AyHa WHEPIUOUIEI OTHOCSTCS K TOPCUOHHBIM HOJISIM? A fefo B
TOM, 4TO TOB. I[IMnoBy (CMOTpH HUXKE) IPHITAIOIINE XPEHOBUHEI HAYHUCTO COPBAJIM KPHIIILY, ¥ OH IOCBSITUII UM
OTHEeJIbHYIO TJIaBy (pyHOaMeHTaNIbHOTO Tpyda «Teopus (pu3nuecKoro BaKyyMa», Tle OHM Ha3bIBAIOTCS He WHa4e
Kak 4D TupOoCKOIIE, a M03Ke HAUINUII KHUXKKY «4D rupockon B MexaHuKe JlekapTa», KOTopas HeBO30PaHHO

npomaeTcs Hampumep, Ha O30He. BOoT OHO Kak, MassaTa.

CnepmyeT 3aMeTHUTh: He BCE TO GPUUYECTBO, UTO MHEPLUUOU (MHEPINOHHBIN OBUKUTENb). Hampumep, npenjioxkeHa
MalllMHKa, He UMeIolllas BEICTYIAIOIIUX YacTel, /1 IepeaBUKeHN s IIPLIXKKaMU B YCIIOBUSX CBEPXBEICOKUX
TemIeparTyp (CKaxkeM, Ha IOBepXHOCTH BeHeprr). B mpexHMe BpeMeHa 3TO Ha3kIBAJIOCh «KATOJIET», ¥ IPOYUTATh
0 HEM MOXKHO B XYypHase i IPSIMOPYKUX «MoaemucT-KOHCTPYKTOp», Ne 7 3a 1980 rop. JIroTo# XyuTOM XKe
SIBJISIETCS OOBSICHEHUE MPUHLIMIIA PabOTH MHEPIMOUAA C IPUMEHEHUEM BOIIIIEOHEIX TEOPU, @ He caMu

MEXaHHU3MEI.

Ipup

«Y Hac ObIJIO 2 MaKeTa TOPCUOHHBIX I10JIel, 75 MHEPIUOUIOB, 5 YIIaKOBOK
KPeallMOHUCTCKUX TEOPHUH, IOJI-COJIOHKHM BOJTHOBOTO reHoMa ['apsieBa u
11eJI0e MHOKECTBO T'OMEOINaTHUM BCEX COPTOB M PACIIBETOK, a TaKXKe
bpeHonorus, TeneroHus, SUIMK MUUYPHUHCKOM OMOJIOTHH, TapallCUX0JIOT U,
HOBasi XpoHoJyioruss ®oMeHKO 1 3¢up. He To 4TO OBLI 3TO OBIJT HEOOXOOUMBIM
3arac s nmoe3nku. Ho ecnu Havas coOupaTh AypPh, CTAHOBUTCS TPYIHO
OCTAHOBUTLCS. ENMHCTBEHHOE UTO BBEI3BEIBAJIO Y MEHSI OITaCeHuEe — 3TO
a¢up. Het Huuero 6osiee 6eCIOMOIIIHOT0, 0€30TBETCTBEHHOTO U
HCIIOPYEHHOr o, ueM 3(pupHbie 30MOU. 4 3HAJ, YTO PAHO WU MO3THO MEI

IepeuieM U Ha 3Ty OPSIHb. »

— Payav [Tk

HaubGosee pa3BecucTasi KJIIOKBa [IPOU3PACTAET CTaPAHUSIMHU JIIOOUTEIIeH C8eMOHOCHO020 abupa.
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Hauanocs Bcé ¢ nemgymku MakcBemia. [Ipoananu3npoBaB BCe U3BECTHEIE HA TOT MOMEHT 3JIeKTPUUYEeCKUe U
MarHUTHBIE SIBJIEHUS, OH HAIIKCAaJl CUCTEMY YPaBHEHHUM, KOTOpasi CBI3bIBajia BCE BMECTE, U IOy YUIICS
asekmpomaesHemusm. OmHaAKO, 4YTOOB ypaBHEHUST OBIIM «KPAaCUBIIIE», OH BBEN TaK Ha3HIBAEMBIN TOK
CMellleHusI — HeKUi HeBeOMEBIN TOK, KOTOPHIN He BEI3BAH ABUKEHUEM 3apPSI0B, a SIBJISIETCS YHUCTO
«BUPTYabHEIM». TO €CTh IPOCTO B35JI ¥ BBEJI, CIIyKO. DTO BEI3BAJIO [IBA SIBJIEHUS:

* BO-TIEPBHIX, YPABHEHUS TAKOTO BHUOa MMenu 3ab0aBHOE pellleHre B BUAE 3JIeKTPOMArHUTHOM BOJIHEI, BCKOPE
I'ep1i e€ puanbHe 00HAPYXKUJI, U POOUJIACh BCSA COBPpeMeHHas pafguoTeXHUKa, B TOM uucje Paguo PagoHexk u
XaJIIBHBIM coceqcKui Batidati. Bun!

® BO-BTOPHIX, 9TO BHI3BAJIO (M O CHX IIOP BLI3EIBAET) MOIIHLIA PA3PHIB ITa0JI0OHa Y KENAoIUX IOHITh CyTh ™
TOKa cMelneHusi. HeyquBUTeIbHO, YTO KaXKObIH BTOPOM TOPCUOHHBIM reHepaTop paboTaeT UMEHHO Ha TOKe
cMmelnenus. ECTb oTOenmbHasI CeKTa, KOTopasi YUTaeT UCKIIYUTEILHO PaHHNUEe YePHOBUKY, eIlé 6e3 ToKa
CMellleHUs, YTBepKaasi, uTo Bce 6oyee nmo3nuue noppenan ZOG.

Kaxk cnemcTBrue, MaKcBeI HaUUCTO YOUJI CBETOHOCHBIN 3(pUp. BHIACHUIIOCH, YTO OJI 971€KTPOMAarHUTHOTO T10JIs
a¢up He HYKEH, TO eCTh BOOOIIle — 3JIEKTPOMArHUTHAS BOJTHA PACIPOCTPAHSIETCS B IOJIHON MyCTOTE U TaKU
nepeHocut sHepruio. MYCX, BoyiHa molepeyHasi ¥ PpaCopoOCTPaHsIETCS CO CKOPOCTBIO CBeTa. ToBapHuIu
MaiikenbCcoH ¥ Mopy COOPYyOuy anmnapaTt U HUKaKoro 3dupa He HAIlIW, a B IIOCJIeHEee BpeMs OBLIO elre
HEeCKOJIbKO MOMNBITOK 3aceyb 3¢UpP Ha npepesie COBPEMEHHOM anlapaTyphl, HO omATh fail. 3To BEI3Banmo (1 o cux
TIOP BHI3BIBAET) KECTKUM OATTXEPT Y 3GUPIINKOB, HO KPHITh HeYyeM. BMecTo 3TOro oHu 00BSABISIOT
HETPaBUJIbHEIM CaMy METOJAWKY 9KCIIEPUMEHTAa: CTABUTh ONLITH HAfo OBIJIO HAa TOPE, a He B MOABAJIe, IejiaTh
mpubop M3 IPaBOCIaBHOM APEBECUHE], a He U3 uyryHus u T. . KcraTu, Te ke MatikenbcoH 1 Mopiu coopygunu
OpYTo# ammnapaT U CTabuIIbHO 3aCEeKJIX BpallleHrue 3eMJIM, YTO COBIAJIO C YHHIIBLIMU TEOPHUSIMHU, U Yyec He
TIOJIYYUJIOCH, VBHI.

TyT Hamo BCIIOMHUTH, YTO BOOOIIE-TO 3Ta Ballla TEOPHUS OTHOCUTEJIbHOCTH ObljIa N300peTeHa, YTOOH MPUMUPHUTD
KJIaCCUYECKYIO 31IeKTPOANUHAMUKY MaKCBeJlia C KJIaCCUYeCKOH XKe MeXaHUKOM BO BCeX MHePIIMaIbHEIX CUCTEMaX,
HO OOJIBIIMHCTBO PO 3TO YXKE HE TTOMHHUT.

Ha Makcsesia 3a1ynaioTcs OIIyTUMO MeHbIIe, IIOTOMY YTO TaM CYPOBHIM MaTaH. Brennuskie onpadaru MOTyT
IIPUIIOMHUTDH €My JIUIITh UCTOPUIO BEIBOma GOPMYJI: B T€ BpEMeHa 3JIEKTPUYeCKui QIonn cuuTaiu
Pa3HOBUOHOCTHIO KUOKOCTH, U (GOPMYJIBI ITOJIYUMIIUCH ITOX0KY HAa TUAPOAUHAMUKY, ¥ BHOOABOK MaKCBeJI IIpU
BBIBOZE HCIIOJIb30BaJI HEKKME BOOOpakaeMble MajJleHbKIe IIeCTePEHKH, KOTOPHIE, CIIYKO, KPYTATCS. B 0CHOBHOM
yCuUnus Hay4HBIX QPUKOB IIPOTUB MaKCBesjia HallpaBJIeHk C ABYX CTOPOH: IepBhie daraioT Ha IPOAoIbHEIE
971eKTPOMarHuTHBIE BOJIHEL B BakyyMe (ryrnuM ['. B. Hukonaesa), a BTOpEIe BCiieq 3a TposuieM [IupakKoM HUITyT
MarHUTHBIN MOHOIIONb. YIUBUTENIFHEIM 00pa30M K HUM IIPUMBIKAIOT PaAuOII00NTEeN!, YBIIeYeHHEIe TaK
Ha3wiBaeMbIMU EH-aHTeHHaMU.

[Ia6®I coBCceM 3amyTaTh Cledrl, «3(pup» Ternepb U3BECTEH KakK «(HU3NYECKUM BaKyyM», a KHUXKKa ToB. [[IumoBa
TakK ¥ Ha3biBaeTcsa «Teopusi GU3NUECKOT0 BaKyyMa». A HHEPIIUOUI IPHU OBUXKEHUM OMUPAETCS Ha 3TOT CaMbIi
BakyyM. BripoyeM, IIMIIOBCKUI BaKyyM MMeeT K KOLIEPpHOMY (GU3NUYECKOMY BaKyyMy TaKoe JKe OTHOILIeHUe, Kak
«Teopus nonsa» Jlaupay-JIudiiuiia K arpOHOMUN.

B HacTosee BpeMs Hauboee riiy00Ko nanryT 3GUPHYI0 HUBY TOB. [JlaHUEHKOB U AITIOKOBCKUU.

TopcuoHHBIE IIOJISI H aTCpaJl

YcraB 60poThCS C peTporpagHoi oGULIMO3HOM HayKoM, HEKOTOPLIe cllabble NyXOM TOPCHUOHIIUKY CHOAIN ITO3UIIUYN
¥ 3asIBUJIM, YTO TOPCUOHHBIE TOJISI HE UMEIOT HUYero O0IIero ¢ 3ToM Balllel YHBIJION MaTepHe, a sIBIASIOTCS
YUCTO UHPOPMAUUOHHBbIMU, TO €CTh IIEPEHOCAT nHDopManuio 6e3 epegaum sHepruu. Y 3TOT Balll 3aK0H
COXpaHEeHUs SHEePTHH, IIYCTh €T0, TOXKEe BHIIIOTHSIETCH.

QuIka TyT B TOM, YTO B HayKe (KOTOPYIO TOPCUOHIINKY U poyre QPUKU Ha3bBalOT 0puUUANbHOU HAYKOU)
nepepgava nHGOPMaUUU — 3TO CU2HA/, KOTOPOMY COOTBETCTBYET cobbimue. A B HallleM YHEIJIOM MUDE,
CIeJIaHHOM U3 MOJIEKYJI AJIs COOBITUS HyKHA 3Heprus nopsagka kT (roe k — nocrosinHas bonbimana). Ho
TOPCUOHIIIMKOB 3TO HE UHTEPECYET, YTO CPa3y Ke HaeT HeucuyeplruaeMble BO3MOXKHOCTH U IIPSIMOM BEIXOL B
atcpaj. CienuTe 3a pyKaMu:

nepepada vHGOPMaMy IPOUCXOOUT OBICTPEE CKOPOCTH CBETa

HUYEero He TepseTCs U He MCKaXKaeTCs IIPU Ilepefade Ha JIi00ble PaCCTOSHUSA

mpu 0OJTy9eHUU TOPCUOHHBIM IOJIEM, MOAYJIMPOBAHHEBIM MMOJIE3HBIMU CBOMCTBAMU, 3TH CBOMCTBA ITEPEXOASIT

Ha obiygyaeMsuiit mpenMeT. Bcé geno B Mmomymnsitope! CriiaBel IETUPYIOTCS, MEPTBEIE 02KUBAIOT.

uHpopMaIusa HanpsaMyI0 BO3OeUCTBYeT Ha MOCK IIOI[HeHTa

CaMbIU JIYYLINM ITepefaTYuK U IPUEMHUK — 3KCTPaceHC

9KCTPACEHC MOXKET HaIpPsAMYIO0 YUTATh MBEICIIU — TeJelaTus

9KCTPaceHC MOXKEeT BIUATH Ha MOCK — IICUTEPPOP

IICUOHUYECKUE I0JIT — 3TO OHO

9HEPTo-uH(GOPMAaIMOHHEIE TOPCUOHHLIE IIOJIS ABJISIOTCSI OCHOBOM IYXOBHOCTU

nHpOpMaIUs MOXKeT HaKJlagblBaThCS Ha MPegMeTHl, TaK paboTaioT BCAKUE MOIIY ¥ WKOHHI B IIPABOCJIABUM.

HWucyc — KocMHUYeCcKU! pe3oHaTop.

e 3KCTpacCeHCHl ¥ ITaMaHbl MOTYT HaKJladbklBaTh UHGOPMAIMOHHOE TI0JIe Ha TPeIMEeTH faxke jy4iine [TT'M.
Awmynetsl B ipogaxe. PROFIT!
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e Benukasi TaliHa BOOBEI — 9TO OHO
e BOJIHOBOUM 'eHOM — 3TO OHO

[Monmy4aeTcst Takas cka3odyka ayisd [CM-UHTeNIUTeHIMY U Heuc4yepliaeMblii HCTOYHUK MEJIKOTO IIIaMaHCKOT'0
mpoduTta. UMK 1 MHIKEHEPHI 0XYEeBalOT, HO MTBITAIOTCS Pa300paThCs C TAKUMHU MOHATUSIMU KaK «KBAaHTOBAs
CIIETIJIEHHOCTb» M «KBAHTOBAS TeJemopTalusi». JKCIepUMeHTallbHbIe JaHHbIe eCTh, HO YeTKOM TEeOPHUH MoKa HeT.

MHTII «Benr»

«MHe He CTOMJIO HUKAKOr0 TpyQa IOHATh, YTO 1 UMEI0
oeno ¢ adepoy mof 3aTUOO0U CEKPETHOCTH, KOTOPYIO I
TOrga U mpenasl rjiaCHOCTH, 10 HauBHOCTHU He IIOHUMas,
C 4eM CBsa3bIBalOCh. MeHd cnac nyTtd 1991 roma u kpax
MHOTUX CTPYKTYp. »

— akademuk AsexcaHOpos 8epHO V108U

B 1991 rony akagemuk Anexkcangpos BHE3AITHO! copBai IOKpPOBEL C
MYTHBIX TOPCHOHIIIUKOB, IPOOPaBIINXCS B caMbll 'ockomuTeT CoBMUHA
CCCP no Hayke u texuuke ('KHT CCCP, MHTIL] «BeHT», UPEKTOP —
Axuwmos). Hao6emas KI'E 1 BOeHHBIM YYMOBEIE BYHIEPBa(Iu U OPYIUS
IICUTeppOpa, IaliKa y2Ke rOTOBUJIaCh OCBOUTb COTHU He(TH, HO TYT
cMenbY GU3UK yCTPOun obyioM. BrisicHunuchy 3a6aBHbIE BEIIH.
OxasriBaercs, B CCCP OTUXOHBKY aBHO yKe Beluch paboTE 1o
TOPCUOHHEIM 3KCTpaceHcaM, 00JIy4eHHIO PacljiaBIEeHHOTO YyTYHUS
TOPCUOHHBLIMHU [IOJIIMU 4Yepe3 IJIaCTUHY HUKeJIA U IIpo4yuil BuHpap. [Ipu
9TOM TeopeTudYecKasl 4acTb U Pe3yIbTaThl ObIINM HaCTOJIBKO
3aCeKpedeHHl, 4YTO UX HUKTO He BUEJI, U Cllef0BaTeJIbHO, He MOT Jaxe
IIpOaHaIu3upoOBaTh.

K coxaneHuio, a MOXKeT, U K c4acThio, B ToM ke 1991 rogy 'KHT CCCP 1 —

OBLIT JIUKBUIOKWPOBAH, a CJIEAOM HAKPEIJICA U BECh COBOK. Hauamnacsek smoxa TOpCHOHHbeI TeHepaTop AKUMOBaA.
OWKOTO KamuTaln3Ma U KoonepaTuBoB. ['pynma MHTL] «BeHT» Gblna CexkpetHoe ¢oTo. He npasma iy,
npeobpa3oBaHa B «MeKOyHAPOOHBIN HHCTUTYT TEOPETUYECKOHN U

9 IoTpsicalollle HallOMUHaeT
npuknagHo# ¢usuku» npu PAEH, a 1mo3:ke — B 4YaCTHYIO JIaBOYKY - . .
«IOBUTOP». KOHCTPYKLMEN OBUXKOK U3 «HepHOU

MOJIHUM»?
B 2007 ronmy ToB. AKUMOB, BoJiet0 60ker0, moMmep. OMHO HAI0O OTMETUTDH —
TOB. HECOMHEHHO 00J1ajiajl JapoM BeiaThAafHy yOeKOaTh JTI0aen.
Apxuit mpuMep: «Pu3NYECKHe OCHOBH (QyHIaMeHTaIbHEIX TOHATHH YueHus Arau Moru».

I'me-to B 1993 romy xk HTL] BEHT npu6uicst ToB. [[Iu0B, KOTOPHIH, COOCTBEHHO, TIEPBLIM TPUBHEC
TOPCHOHIIMKAM TaKo¥ cebe MaTaH. BipouyeM, HEKOTOPEIE YTBEPKIAIOT, YTO MaTaH TaM IIJIOXOM, HETOOHEBIN
(manpumep TOB. Py6akos).

TopcHOHIIITUKMU

«PaboTa B TopcuoHHOU 0OnacTtu YypeBaTta HobeneBKoi »
— TopCcuoHW,UK-KYH

TopcuoHwuku — Te, KTO UCKpeHHe BepUT. OTINYAIOTCSI OT MOUIEHHUKOB Te€M, YTO He U3BJIEKAIOT U3 TOPCUOHHBIX
moned mpubbITH (TPU 3TOM JKaIyIOTCS Ha OTCYTCTBHE (DMHAHCUPOBAHUS CO CTOPOHHI TOoCygapcTBa). KpoMe Toro,
4acTo JIIO0SIT TOBOPUTH O JIIOMASX B IITATCKOM, KOTOPBIE 3a6payy KOT0-TO U3 TeX, KTO HaKOHEI[-TO JOOUJIICS
YCIIEXOB Ha HEJIETKOM HUBe TOpcUOHIIMKA. [lepeybexkaaTs ux 6ecrnosne3Ho. IIpu npaBuaisHOM obpalleHu MOTYT
OBITh HEMCCSKAIOMINM MCTOYHUKOM XOPOIIET0 HaCTPOEHMS.

Camast MSKOTKa TOPCUOHIIMHEL B TOM, YTO JaXKe CPeNu afellTOB HET eQUHOT0 MHEHUSI 0 BOIPOCY, ¥ UyTh YTO —
OHHM HAYWHAIOT CpaThCsi, OyATO pa3Hbe pachl TOOIUHOB, 00BEOUHSSCE JIUIIE TPOTUB O0IIEro Bpara. XoTsd, B
IpUHLNIIE, TIo0uTenu modamnaTtek Ha Tecily u OIUHHBIE MOJTHUM PAgOCTHO CJIMBAIOTCSI CO CTOPOHHUKAMU
TIPOJOIBLHEIX 3JIEKTPOMATrHUTHBIX BOJTH U T. O. ' yMaHUTapPHBIX XKe 0co0ei 00JIbIlle BOJIHYET IPUKIagHOe
3HaUeHHe, THUIA ICUTEePPopa U TOPCUOHHOKN 9KOJIOTHH. A CaMbIM HENPUJIMYHBIM IeHCTBHEM B Cpeje
TOPCUOHIINKOB CYUTAETCS COIU3OUThH ¥ KOJJIETU-KOHKYPEHTa CXeMY TOPCUOHHOTO F'eHepaTopa C IeTbI0
nonydernuss PROFIT a.

B meHcTBUTENILHOCTH XK€ eINHCTBEHHBIM PealIbHBIM IIPOSsABJIIEHUEM TOPCHMOHHEBIX TIoJIeN B 9TOM IIJIOTCKOM MHDpe
MOZXKET CHUTATLECA HEUJITIO30PHOE BRIIITMOAHUE UMHU AeHer u3 BaKyyMa, 4YTO, HECOMHEHHO, TOBOPUT HaM O
OOKa3aTeJIbCTBaX UX CylIeCTBOBaHUA.
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PaOoTaroniasi TOpCHOHHAsI TEXHHUKa

Takwu cymiecTBoBasia 1 paborasa emé co BpeMéH [IpeBHel ['peruu. TOIbKO TOPCUOHBI TaM COBCEM [PYyTHE: He
HEIIOHSITHBLIE CJIOBA, a TaKHe CIlelrabHbIe IPOTOIPYKUHEI B BUAE CTEPKHEH, KOTOPhie paboTaloT Ha Kpy4YeHue.

Ha aTmx TopcruoHax paGoTanu KaTamyabThl, CTPEJIOMETHI, @ B HAllle BpeMsi — MasTHUKH, TAHYUKUA U 3aTIOPOIKITBL.
Taxk 4TO 3amopozKell TOPCUOHEH. A BIaCTH CKPHIBAIOT!

HN3BecTHBIE pacnuiIbl

B mauHBIM MOMEHT KaK MUHUMYM OOWH TOPCUOHHLINM ABUTATEIh
YCTaQHOBJIEH aX Ha CIYyTHUK M 0JIarOlI0IyYHO 3aKUHYT B KOCMOC.
Bpyunyto! K npoucuiecTBrio NpUudacTeH KPYIHBIU IOCYydapCTBEHHBIN
HIILI umenu M. B. XpyHu4eBa, YTO CUMBOJIU3UPYET BCIO CEPHE3HOCTH
nopxopa. Hay4uHEIN pyKOBOOUTENL, HEKUY F'eHepal-Marop Banepuii
MeHBITMKOB, KJISITBEHHO 3aBEPSIET, YTO [eJIaj0oCch BCE 3abecIyiaTHO Ha
YHUCTOM 3HTy3Ma3Me, a HeTOPOIJIMBO nonunuBaeMele ¢ 2008-ro roga
OIOIKEeTHBIE COTHU HE(QTH TYT COBEPIIEHHO HU IIPU YEM.

®opManbHO roBOPS, CIyTHUK «HOOUIEeNHEIN» — 3TO CTyoeHYeCKUH
HUCCIIemoBaTeNbCKU TpoeKT Cubl'AY, meHbru mom Hero MaBHO OCBOEHH U
CIIKICAHHI, TaK YTO HABECHUTh Ha HEr0 MOXKHO OBIJIO UTO yrogHo. BoT
moOprle Aoy U 3allyCTUIIN, JaXKe OIS CTyOeHUYeCKUX IIPOEKTOB MEeCTO
ocTaJioch, 4é TaM. 1o pa3po3HeHHEIM ONMCAaHUSIM ByHIOepBadIsi CUIPHO
HaIllOMUHaeT yXKe 3HaKOMBIM MHEePLMOU], TOJIbKO AUCKOBBIY U BMECTO
TPY3UKOB — XKUAKOCTH (HanpuMmep, PTYTh), ABUKYIIAsICS 10 CIUPATBHBIM
KaHasaM. Bpoge mBurartesns paCoBOro HeMelKoro erepsi Bukropa
[MTay6eprepa.

O6U.I6CTB6HHOCTB TaK 3aHsATa U3BJIEYEHUEM JIYJI3OB U3 O(bHI.[I/IaJIbHBIX

TePMUHOB «HaHocnyTHHK>>[3] ¥ «TpaBHIlana», YTO IIOKa eIllé He Havala
BCEPBbE3 HETOOOBATh.

B JIHTepaType [[TayGeprep CKOHCTPYUPOBAJ
Repulsin g1s HanuCTOB, @ Yero

— BHI cribIliIany, BO3MOXKHO, O MaJIeHUM JIeTalolllell Tapenkyu B HoOuIICH ThI?
IOAP B cepenyHe BOCEMHUOECSATHIX T'OJOB?

— Kakasi-To ra3zetHas yTka. — He coBceM. To, 4TO KypHaIMCTLI Ha3Ba/Id «JIeTAIOIIed TapeIKon»,
OBLIIO HA CaMOM [IeJle TOPCHOHHBIM BUHTOJIeTOM YeTBepToro Pelixa.

— Kupusaa BeHedukmos, «Muaauapoep. KHuaa 3. KoHey uepbi». JlumepamypHbill npoekm «3mHo2eHe3»

B KOHIIe KOHIIOB, YCTYIIUB HallleNITEIBAaHUAM Po3enbalicepa (0 4eM Temeph CozKaelo), s B3sJI Ha
BaKaHTHOE MeCTO MHxKeHepa [IuHmana. I He goragbIBajiCcs, YTO 3TO CBOSIK Ipodeccopa.
ITocnencTBust KyMOBCTBA, B HACAXKIEHUN KOTOPOTO S HEBOJILHO yYaCTBOBAJI, HE 3aCTaBUIu cel0s
xKpaTh. Juapann 6s1 u3odpetateneM TOPMO3a (TopCHOHHO-MOIEKYIISIPHOTO 3aMeIIuTelIs),
BIIOCJIE[ICTBUHU YCOBEPIIEHCTBOBAHHOI'O XpOHOUHXKeHepoM dumnnonom. OHU paccyXpanu Tak:
TIOCKOJIBKY IIPY XPOHOKJIa3MaX BEICBOOOXKAAETCS YYOOBUIIHAS, TUTAXPOHHAS SHEPTUS, TydIlle
IIPEBPATHUTD €€ B YUCTOE UIJIyYEeHUE, HEXKEIIN JHOIMYCTUTL 00pa30BaHue B3PLIBHOM BOIHEI (Bpomde TOM,
YTO BEIXKTJIa Mapc). dTa HemopaboTaHHas unes (6arve HaMepeHus He B cUeT!) cTouaa MHEe MHOTHX
oropuenuii. TOPMO3 u B caMoM fele IpeoOdpa30BhIBal KUHETUUYECKYIO SHEPTHUIO B PaOUAIllMOHHYIO,
HO KaKOM B 9TOM CMBICJI, €CJIX OT 3TOT'0 U3JIYyYEeHUS B CaMbIM pa3rap Me303051 HaYKUCTO BEIMEPIIU BCE
3BEPOSAIEPH ¥ Bor 3HaeT CKOJIBKO ellle IPYyruX BUOOB?!

— CmaHucaas Jlem, «38e30Hble OHesHuku HiioHa Tuxozo. ITymewecmaeue dsaduamoe»

Ajco

¢ B «Crankep: 308 [Ipunsatu» B ODHOM U3 3afaHUU NPUXOOUTCSA OXPaHSATh IPYINy, KOTOpas U3MepseT BCAKYIO
HeBemomyto €6aHyio XyHHIO, B TOM Yucie u cabxk. BopoueM, 30Ha IOTOMY ¥ aHOMajbHasl, YTO TaM TaKue
OYeHb CUJIbHBIE KOJITYHCTBA B OPSIKE Belel. A ere 3T uaMmepenus, kpome [TPOOUTA B Bune 6abia u
IIPOYUX IJIIOIIEK, OTKPHIBAIOT MonuduKanuy y Texuuka HoBukoBa B OyHKepe YUEHBIX. Y
HEeIIOATOTOBJIEHHOTO ciyliaTens ¢ppa3a «I[IpoBoxXKy 3aMep HaANPSAKEHHOCTU TOPCUOHHOTO II0/Is!» BEI3LIBAET
JIeTKO€e 3aMeIaTeIbCTBO.

e B ro6nuuckux «CaHuTapax», urpas 3a XapTMaHa, MOXHO HaWTH KOJJIEKIIMOHHEIN apTedakT — GoHapHK.
Cawm XapTmaH OymeT yTBepXKaaTh 4TO (poHAPUK MOA3aPSIKAETCS OT COTHEYHOM SHEPrUH, HO KOJIJIEKITMOHED,
TIOKyIalomui 6e3menyIliKy, CIUTaeT, YTO JeBalic paboTaeT Ha cabxe.

e B kuurax «Metpo 2033: PyGneska, Py6neska-2» ectb HEX B Bufle ceMu KOHYCOB. SIB/IsIeTCSI aMepPUKaHCKOI
6ombo0ii, cOpomeHHOM B pa3rap KaTtacTpodrl. MecTHbIe Ha3Banu ee ChymMaTo. BrI3bIBaeT rajuIlOINHAIIAH,
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BIIJIOTH IO TOTO, YTO JKEPTBHI IPUHUMAIOT MCJIaM, IPUYEM CIIOCOOLI CMEPTH SIBJISIIOTCS OYEeHDb U30IIPEHHBIMU.
[TouyTu pa3yMHa, uOO 3aIUIINAETCS U UTPAET C XKEePTBAMH.
e CylecTByeT (uJu CyIIeCTBOBalI) HOyHeWM-OpeHn o0yBu Torsion Field. Ecth HemoagTBepxKOEéHHas uHDa 0O
TOM, YTO OHU MOTYT JIeTaTh, U Aaxe yebaTh HocuTess 00 cTeHKy. HacueT yeGaTT He U3BECTHO, HO B
npomenieM (2020)ronmy, B MyxocpaHcke, B cpaHoM "Jlupmepe", npogaBannuchk. PeMKOCTHO YHBIIOE TOBHO,
ropasno MeHee [IOJITOBeYHOoe, HeXKeJu cabxK.

Il'anepesi

Ha camowm perse, 3To
KPYTUJILHBIE BECHL,
npuayMaHHEBIE
I>xkoHOM MudYesiaoMm u
UCTOJIb30BaHHEBIE IJIS
epPBOTO U3MEPEHUST
TPaBUTALIMOHHOM
KOHCTaHTH ['eHpHu
KaBenpuiiem B 1798
romy.
XpecToMaTUNHBIN
npuMep
MeXaHU4YeCKOTOo
TOPCUOHHOTO TIOJIS B
TBEPIOM TeJie U eTo
HUCIOJIb30BaHUS B
TEeXHUKE

3ameTeH facepalm
OOHOTO U3
IPUCYTCTBYIOIIHUX

OOBIYHAasA
ouarpaMma
HaITPaBII€HHOCTU
OHUIIOJIBHOTO
u3nyyarens,
HM3BECTHOI'O TaKxKe
Kak gunonb ['epia,
pa3baBieHHAas
BCSIKOUM XyUTOU

Be1ukue JOCTHKEHHUSI

oBuratens lllunoBa [IBurarend TomdmHa
THE SHAPKA -
TORSION FIELDS
Jlynsosoe
oToOpaxkeHue B
COBpPEMEHHOM
KyJIbType

gBuUratesns llIumnoBa

CM. TakxkKe

Hayxka vs penurus

HayuHoe ¢puyecTBO

Bagum YepHOGPOB

Teopusa PasymHOro nageHus
Mynpanmies

lapses

CchUIKH

e Cratbs «TopcuonHble MUPBI» 1. ¢.-M. H. A. B. BsAnKko, ciieqom 3a KOTOPOM MpPUBENEH BeChMa MOCTaBJISIONINHI
«ITPOTOKOJI U3MEPEHUH IEKTPOCOTPOTUBIEeHUsT 00pa31oB megu MHTLI ,,BEHT“».

e UynumHOB 0 cabxe.

e Nix.Ru.
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¢ CpriB moKpoBoB ¢ PAH u rasonedtsasaukos. Ocobo mocTtaBnsieT OelreHo 3amkanuBaiommi KI1II TOpCuOHHBIX

TreHepaTopoB.

L4 HapaHOI/IKI/I OBITAIOTCA 3alUTUTECA OT IICUXOTPOIITHOTO BO3IENUCTBUS TOPCHUOHHBIX TIOJIEH.

ITpuMmeuyanusn

1.

2.

1 TepMuH 6€CCTHIAHO CBOPOBAH U3 (GU3UKU aTOMA, B KOTOPOU UM 0003HAYAIOT HEIJIOX0 U3YIYEHHBIN

¢deHOMEH, TPOSBASIOIIUNACS B CIIEKTPOCKOIINY MarHUTHOTO pe3oHaHca. CM. DddekT 3eemaHa

1 TTomBITKA BEITIHYTH 0a6710 M3 6GATHKM CO CCHIJIKOM Ha aBTOPUTETHHIX y4eHbX 13 PAEH u Kakoro-To ere

6oree 60rOMepP3KOro HHCTUTYTA.
1 TepMUH HAaHOCIIYTHUK UMeeT KOCBEHHOE OTHOIIIeHNEe K HaHOTeXHOJIOTUsIM. [IpucTaBKa HaHO- 30eCh BCETO

nuik 0603HavaeT Maccy annapara or 1 o 10 kr. 9To yacTh KjlacCu(pUKAIUYM TaK JKe KaK U MUKpPO- oT 10 mo
100 kT, a tuko- ot 100 rp go 1 kr. TepMuH, CKOpee BCEro, IOSIBUJICS B Hadajle 3TOr0 BeKa, HO BO BCIKOM

CJIy4ae paHblll€ «KHAaHOTEXHOJIOTHYEeCKOI' O GYMa».

(-53/5 IanHblil mexkcm 6bia TOpCUOHHbIE NOAA.
" Ipydrnusk: He coxpaHuacs, 0OHAKO.

Martan

265 Science freaks Scorcher.ru Sherak TeX Xkcd Anekc JIoTos
Auppent CknaspoB Aptedakte [leTtepbypra ATomuast 6omb6a Bepe3oBckuit
Buopeaktop bnesIlackane DBomnplioy agpoHHBIM Kojlalifep bBonbniol B3pHB
BputBa Okkama bBpouHukoB Bamum YepHoOpoB Baccepman Benukasi TaiiHa BOQEBI
Benukas Teopema ®Pepma Mumra Bepbunkuii BeuHbll gBUTaTeNb B3JI€TUT WU HE B3JIETUT?
BukTop KaTtiommmk BukTop Iletpuk Bmagumup 2KpganoB Bricimasi MaTeMaTuka ['eHHaguii MamnaxoB
T'eomeTpus JlobaueBckoro I'omeomatuss I'CM [IBectu mBammaTh JlekapT J[eneHue Ha HOJb
Hetepmuuuam [etu uHouro JlurugporeHa MoHookcupn [peBHuit Eruner/KniokBa EBreHuka
3agmaya JIeBa ToncToro 3apmava JiHmTedHa 3akoH Mepdu 3akoH [TapeTto HHKeHep
HNudopmamnuonnoe mone Becenernoit MWTMO Kak moiiMmaTts jibBa B mycThiHe Kapu Baiipon
Kapnm Caran KBampaTHO-THE3mOBOM cnoco0 MuimieHuss KBampaTypa Kpyra KBaHTOBast MexaHUKa
Kmon KoruutuBHas ncuxosmoruss Kopobouka portoHoB KopueBatent Kot IlIpémunrepa
Kputepwnii [Tonnnepa Ky6uk Pyouka JlaGopaTopuss Jlew6uury JleoHapmo ma Bunum JIyroBCKui
Jlyuuwit 3aroBop JIbicenko JIbtouc Kappomnn JliobuTenbCcKas aCTpoHOMUS MaibTy3UaHCTBO
Martar Maran/9neMeHTapHble YaCTUIEI MeXKOHTHHEHTallbHas 0alnmucTudYeckass pakeTa
MeTon Hay4dHOTO ThiIKa Mynmames MOTHU  MoaTThio Telinop HanortexHomorum Hayka vs penurus
Hayunoe dpudectBo Hayunrlii KpeaniuoHu3M HayuHBIN KpeallMOHU3M/ApPryMeHTaluusa
HeymecTnuiti aptedhakt Hukona Tecma HIIII HMY Oner T. Owmap Xatism IlanmaTta Mep 1 BeCoB

Anekcanap HukoHOB
Becnone3ras Hayka
BpuTraHCcKue yU€HEBIE
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https://lurkmore.live/%D0%9F%D0%B5%D0%BD%D1%82%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://lurkmore.live/%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D0%B8%D0%B9_%D0%9F%D0%B5%D1%80%D0%B5%D0%BB%D1%8C%D0%BC%D0%B0%D0%BD
https://lurkmore.live/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D0%BB%D0%B5%D0%B3%D0%B8%D0%BD
https://lurkmore.live/%D0%9F%D0%B8%D0%BA_%D0%BD%D0%B5%D1%84%D1%82%D0%B8
https://lurkmore.live/%D0%9F%D0%B8%D1%80%D0%B0%D0%BC%D0%B8%D0%B4%D0%BE%D1%81%D1%80%D0%B0%D1%87
https://lurkmore.live/%D0%9F%D0%BB%D1%83%D1%82%D0%BE%D0%BD
https://lurkmore.live/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%90%D1%80%D0%BD%D0%BE%D0%BB%D1%8C%D0%B4%D0%B0
https://lurkmore.live/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D1%8B%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%B0
https://lurkmore.live/%D0%9F%D1%83%D1%88%D0%BD%D0%BE%D0%B9

