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B kHure «/HxeHepust Bakyyma: oT OMOIosel 10 OeCTOIUIMBHBIX TeHEPATOPOB

Y aHTUT'PABUTALIMM» MPEJICTABIEHA PEBOMIOLIMOHHAS TEOpHsl, 0ObeIMHSIOIAs
NaparcCrUXoJIOrMIo U NMepeoByI0 (pU3MKy. ABTOP TOKa3bIBAET, YTO IKTOILIA3MA,
XPOHOMUPAXHU, aypa U TEJIEKUHE3 — ITO HE MUCTHKA, a pe3y/IbTaT JOKaJIbHOU
KOH/IEHcaIMK (pU3MYEeCKOro BaKyyMa Moj BO3AEUCTBUEM KOTEPEHTHBIX
JIEKTPOMArHUTHBIX NoJiel. Onupasich Ha KOHIIETILUIO AUSJIEKTPAUECKOU
MPOHUIIAEMOCTHY MTPOCTPAHCTBA, TEKCT MPEAJIaraeT MpakTUIECKUe NHKEHEPHbIE
peleHus JIjIs yrpaBJieHUs] TpaBUTaIlMel: OT COOPKU HACTOJIILHOTO JIEBUTATOPA HA
0aze Mbe30KePaMMKH JI0 MPOEKTUPOBAHUS TOPOACKUX CUJIOBBIX KYIIOJIOB 3aIUTHI.
W3nanue ciykUT TEXHUYECKUM PYKOBOACTBOM MO U3BJIEUEHUIO SHEPTUU U3
KBaHTOBBIX (DIYKTyalluid ¥ MOIYJISILIMM METPUKHU TTPOCTPAHCTBA, OTKPbIBAsI IMyTh K
TEXHOJIOTUSIM, KOTOPbIE HaBCerja U3MEHST OOUK UBUJIM3AIIHH.
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Coaep:xanue

IIpenucnoBue. VIHkeHeprss HEBO3MOXKHOTO

DneKTpocTaTUYecKast TEOPUs TPABUTAIMN M AUIEKTPHUECKHUN BaKyyM
[Tpupona sxTOmIa3MBbl ¥ “3BE3IHOTO Keje”

[Tpupona XpoHomupaxeit
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Npuna Ilonomapnb
NH:KeHepusi BaKyyma: oT
ouomnoJien 10 0eCTOILINBHBIX

IreHepaTopos 1 aHTUI'PaBUTAIINNA

VHXEHEPUI BAKYYMA: OT BUOITOJIEM IO BECTOITJIMBHBIX TEHEPATOPOB 1
AHTUT'PABUTALINN
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IIpeaucaoBue. MHKeHepuss HEBO3MOXKHOI0

Ha MMPOTAKCHUN ILCCHTI/IJ'ICTI/Iﬁ (bCHOMCH JICBUTALIUHA, AHTUT'PABUTALTUUN U YITPABJIICHUA MaTepI/IefI
CUuTajicd yaejiom Hay‘{HOfI (1)aHTaCTI/IKI/I WJIA 330TCPUYCCKUX MTPAKTUK. IloneT maiickoro JKyKa OCTa-
BaJICA 3arazu<0f/’1 Ha CTBIKE OHMOJIOTMHU U (pI/ISI/IKI/IZ KaK MAacCCHBHOE TEJIO HACEKOMOI'O CITOCOOHO Hapy-
maTh 3aKOHBI aSPOILI/IHaMI/IKI/I? O(pHLIPIaHbHaH HayKa IpeanovuTaia 06XOI[I/ITI> 9TH BOIIPOCHI CTOPO-
HOfI, CITMCBIBAs1 Ha6JIIO,IlCHI/IH Ha OIITUYCCKUEC NIUIIO3UU WJIIK HEYYTCHHBIC IIOTOKH BO3YyXa.

OTa KHUTa [IPeJIaraeT COBEPIIUTh KOHLIENTYaIbHbIA CABUT. MBI IpeJiaraeM nepectaTb UCKaTh
«TOPCHUOHHBIE TIOJISI» U «3(HUp IPEBHUX», a B3MISIHYTh HAa MPOOJIeMy Yepe3 MpHU3My COBPEMEHHOM
JIEKTPOIMHAMUKY (PU3NYECKOTO BaKyyMa.

B nepBoil yacTi KHUI'M MBI JIOKaKe€M, YTO IPaBUTaLMsI — 3TO HE UCKPUBJIEHUE a0CTPAKTHOTO
IIPOCTPAHCTBA-BPEMEHH, ONMCAHHOE B YPaBHEHUsX DUHIITEHHA, ¢ KOTOPHIMU HEBO3MOXXHO Pado-
TaTh «Ha KOJIEHKe». [ paBUTaLlNs — 3TO JIOKAJIbHOE M3MEHEHHE JUIEKTPUUECKON MPOHULIAEMOCTH
Bakyyma. Co3zarenb aHTUTpaBUTAIIMOHHON 111aThopmbl, Buktop CrenanoBuy ['peGeHHUKOB, UHTY-
WTHUBHO Hallles MPUPOIHbIA MeTamaTepual — XUTHHOBbIE HAJKPbLIbsl )KYKOB, — KOTOPBI pE30HU-
pYerT ¢ 3Toii cpefjoil. Mbl ke pazdepeM 3TOT MPOoLECC SI3BIKOM CTPOTroil (PU3UKH, TIPEBPATUB MUCTHKY
B YEpTeK.

MBblI nIpoiiieM My Thb OT MPOCTOTO K CIOKHOMY:

Ot MoaynAIMy Bakyyma (Kak 3aCTaBUTh IPOCTPAHCTBO CTATh IUVIOTHBIM WJIM PAa3pPEkKEHHBIM).

K 6uosnepreTrke: 00bsACHUM NPUPOLY «aypbl» M IKCTPACEHCOPHBIX SIBJICHUI HE KaK Maruio, a
KaK perucTprpyeMble IeKTPOMarHUTHbIE (PIYKTyallui OMONIOTMYECKUX TKaHEeH.

K sHeprum: nokaxem, oyeMy 3aKOH COXpPAHEHUsI SHEPTMM HE HapyLIaeTcs, KOraa Mbl U3BJIe-
KaeM SHEpruio U3 «IyCTOThl», U KaK MOIYJSALMSA JAUIIEKTPUUECKUX CBOMCTB BaKyymMa CTaHOBUTCS
KJTIOUOM K CO3JIaHUI0 OECTOIUIMBHBIX TEHEPAaTOPOB.

K 3ammure: pazpaboTaem MpoeKT rOPOACKOro CHIOBOTO IIUTA, CIIOCOOHOTO OTKJIOHSThH OaJlIu-
CTUYECKHUE PAKEThl, MEHsIs1 METPHUKY ITPOCTPAHCTBA Iepe] OOEr0JI0BKOH.

OTa KHUra — He COOPHMK 3aKJIMHAHUI. DTO MHXeHepHbld MaHudecT. Ha crpanunax sroit
KHUTY Bbl HE HailJieTe MPU3bIBOB MEAUTUPOBATh HA KPUCTAJUIBL. BMECTO 3TOro Bbl OTyUUTE pacyeThl
PE30HAHCHBIX YacTOT Mb€30KEPAMUKH, CXeMBbI KaTyllek Tecna 1y MOgyIAuuu prpa U UHCTPYKLIUH
110 COOpKE aHTUTPABUTALIMOHHBIX MJ1aT(OPM U3 AOCTYIHBIX MaTepHasioB.

MBblI npuriamaeM Bac 3arjIsiHyTh 32 KyJIUChl O(pUIMAIbHON HayKu. Eciy npaBbl aBTOPHI 3J1eK-
TPOCTATUYECKOW TEOPUM TPABUTALIM, TO TPAHUIIA MEX/Ty OMONOTHel KyKa, KBAHTOBOH (PM3UKOW 1

MEK3BE3JHbIMU IICPEJICTAMU CTUPACTCA.

HoOpo noxanoBaTh B 3MOXY NPAaKTUYECKOW MHKEHEPUU BaKyyMa.
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SJIeKTpOCTaTI/I‘leCKaH TEOPpUA
rpaBuTanum u I[I/IBJIeKTpI/I‘IECKI/Iﬁ BaAKYYM

DneKTpocTaTUYecKass TeOpHUsl T'paBUTALMM, pa3paboTaHHas IOf PYKOBOICTBOM TOMCKOIO
(usuka, 1oKTOpa (PU3MKO-MaTEMaTUUECKUX Hayk, rporeccopa A.K. TomuinnHa, co Bcemu Matema-
TUYECKMMU MPEANOChUIKAMU ¥ 00OCHOBAHMEM MOIPOOHO paccMOTpeHa B KHUrax “I"paBuTtanys mnoj
KOHTPOJIEM: OT TEOPUH K TEXHOJOTHAM Oyaymiero” u “DIeKTpocTaThdecKasi TeOpHsl TPaBUTALIUHN:
NIPUpPOJA MacChl, THEPLIMU U YCTPOUCTBO BeesieHHOM™”. 3aech Mbl JIUIIb KPATKO BCIIOMHUM €€ OCHOB-
HbIE TIOCTYJIATHI.

B cratbe “DnexkTpocTaTMYecKMi T'pPaBUTALIMOHHBIM MEXaHW3M JEWCTBUsI, OCHOBAaHHBIM Ha
OVIIEKTPUUYECKUX CBOMCTBAaX (PU3MUECKOro Bakyyma M (PU3MUECKOM 3HAYEHUHU TI'PaBUTAIIMIOHHOTO
MOTEeHIIMAIa» TMPeJJIoKeHa OPUTMHAJIbHAS KOHLIENIIMS TPaBUTAIIMM, OCHOBAHHASI HA AUAJIEKTpUYe-
CKUX CBOMCTBax (pM3MYECKOro Bakyyma. ABTOPBI YTBEPKIAIOT, YTO BOIM3U MACCUBHBIX T€J BO3HU-
KaeT IpaJUeHT AUIEKTPUYECKON MPOHUIIAEMOCTH BaKyyMa, a IPaBUTALIMOHHOE B3aMMOJCHCTBHE
OOBSICHSIETCS KaK MOHIEPOMOTOPHOE JISHCTBUE HA 3apsHKCHHBIC YACTHUIIBI B aHU3OTPOITHOM JTUAJIEK-
Tpudeckoil cpene. Takoil moaxo Mo3BoONsAeT JOKA3aTh SKBUBAJIEHTHOCTh IPABUTAIIMOHHON U UHEPT-
HOW Macchl M MHTEPIIPETUPOBATh UHEPIIUIO U TPABUTAIMIO KaK Pe3yJIbTaT B3aUMOACUCTBUS dIeMeH-
TapHBIX 3aPSIJIOB C IBMXKYIIUMCS BaKyyMOM.

B paMKax HOBOH KaJ'II/I6pOBKI/I I'paBUTAIUOHHOI'O IIOTEHIUAJIA YCTAHOBJICHO, YTO 3HAYCHHC
MOTCHIHAJIA Ha T'PAaHULIE Bcenennoii cBsa3aHo ¢ KBaJpaToOM CKOPOCTU CBETA, a CKOPOCTb CBETA OIIpeE-
OEIACTCA Maccom 1 pasmMepamu Bcenennon. ABTOpr INOKa3bIBAIOT, YTO CKOPOCTb CBETA c1a0o 3aBH-
CUT OT PACCTOAHUA 1O MACCUBHBIX TCJI, YTO COITIACYETCA C COBPEMEHHBIMH ACTPOHOMWYECKUMU JaH-
HBIMM.

B Teopernyeckoil yactu BeIBOAUTCA (popMyia AJisl MOHAEPOMOTOPHOM CHJIbI, JEHCTBYIOIIEH
Ha JIEKTPOH B aHU30TPOIHOM BaKyyMe, U Ha €€ OCHOBE pacCUMTHIBAETCS YCKOPEHUE CBOOOIHOIO
najgeHus Ha 3emuie. [IpeyioxkeHHas Mojiesib OOBSACHSET NPUPOAY UHEPLIMY U I'PaBUTALMM KaK MaK-
POCKONMYECKHE POSIBJICHUS EKTPOANHAMUKY (PU3NYECKOro Bakyyma. B 3akiioueHne ormeuaercs,
YTO PE3yJIbTAThl TEOPHUH COITIACYIOTCS C BBIBOIAMH OOIIEH TEOPUM OTHOCUTENIBHOCTH, HO JAIOT UHYIO
(bu3KMYecKyI0 MHTEpIpeTalrIO MPUYUH I'PaBUTALIMKA — Yepe3 B3aUMOJIEHICTBUE BEILECTBA U NIEKTPO-
MarHUTHOM CpeJibl BakyyMma.

JlaHHasi Teopusl mpeanosiiaraeT BO3MOKHOCTh YIIPABJIEHUS I'PaBUTALMEN IyTeM JIOKAJIbHOIO
V3MEHEHUS JUAJIEKTPUUYECKON IPOHUIIAEMOCTH BaKyyMa. DTO OTKPBIBAET MyTh K CO3JAHUIO TaKUX
0a3HOOOPA3HBIX YCTPOUCTB, MpEeXkIe Ka3aBLIMXCs HAyYHOH (DaHTACTUKOM: OT aHTUTPABUTALMIOHHBIX
JIeTaTesIbHbIX amNapaToB M PEeakTOPOB SJEPHOTO CHUHTE3a, PadOTAOIIMX HA MPUHLMIIE CHUKEHUS
KYJIOHOBCKOTO OTTaJIKMBAHHSI aTOMHBIX SI/IEP, 10 CKAHEPOB YeJIOBEYECKOT0 OMOTIONS ¥ aNNApaToOB /IS
YTEHUS MBICJIEN.

Kpome Ttoro, npencraeinenue o (pU3MUECKOM BaKyyme, KaK O CIUIOIIHON (hIyKTyHpYIOIEN
AVSJIEKTPUUECKOM Cpelie, TIO3BOJISIET OOBSCHUTH M 0OOCHOBATH C HAYYHOH TOUYKH 3PEHUsI TAKUE TTOH -
THS, KaK: aypa, TeJlernaTusl, SKToIIa3Ma, JIEBUTALMA U MHOTHE JpyTue “CBepXbeCTeCTBEHHbIE” (heHO-
MEHBI, & TAKKE OTKPHITh MYTh [JIs1 UX UCHOIb30BAHUS B TPAKTHUECKUX LIEJISAX.
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IIpupojaa 3kTomjIa3mMbl M ““‘3BE31HOTO KeJie”’

B xnwre “I'paButarius mog KOHTPOJIEM: OT TEOPUH K TEXHOJIOTHSIM Oyy1iero” (peHOMEHBI 9KTO-
I1a3Mbl U 3Be3HOTO sxese (Star Jelly) uHTEpnpeTupylorcss He Kak MUCTUYECKUE CyOCTaHIIMU WJIH
OMOJIOrMYecKre OPraHU3MBbl, 2 KaK MPOsIBJIEHH JIOKAJIbHON KOHAEHC ALY (PU3NYECKOT0 BaKyyma Moj
BO3/ICIICTBMEM CBEPXMOIIHBIX KOT€PEHTHBIX IEKTPOMAHUTHBIX MOJIEH.

CormnacHo TEOpUU NUIICKTPUYCCKOI'O0 BaKyyMa, W3JI0)KEHHON B TEKCTE, (pH3H‘ICCKPIfI BAKyyM
— 9TO AKTHUBHadA Cpe€la C onpeueneHHOf/i HHSHCKTPHHCCKOfI MMPOHNIAEMOCTBIO. HpI/I JOCTHKEHUN
KPUTUYCCKOI'O NOpOora HaIpAXKEHHOCTH I10JI4 9Ta Cpeaa CrocoOHa IMpeTeprieBaTb (ba30an?’1 nepexon,
JIOKAJIbHO «CT'yIIasiChb» U3 pa3peiKEHHOI0 COCTOAHUSA B 00J1e€ TUIOTHOE.

ITpupona sxToMIa3Mbl

DKTOIIa3Ma OIMUCHIBAETCS KAK KOH/IGHCAT BaKyyMa OMOJIOTMYECKOTO IMTPOUCXOKICHHS:

Hcrounuk: MeauyMm B COCTOSIHUM TPAaHCA BBICTYNAET KaK CBEPXMOILHbBIA KBAaHTOBBII TeHepa-
TOp. Ero Mo3r BXOIUT B pexkUM CBEPXKOTEPEHTHOM reHepaliy 3JeKTPOMArHUTHOTO TOJIS.

MexaHn3M BO3HMKHOBEHUs1: MolHOe OMO3JIEKTPOMArHUTHOE M0JIe MeJMyMa JIOKAJIbHO U3Me-
HsIET CBOMCTBA BaKyyMa BOKpPYT TeJa. I1pu 1ocTrkeHnn KpUTUYECKOro opora NporucXoauT (pa3oBblii
Nepexo/l: JUEKTpUUecKas cpea (PU3nYecKn YIUIOTHSETCS.

CaoiicTBa: DKToIUIa3Ma odJagaer Maccor U (hOPMOM, TaK KaK SIBJISIETCS peasIbHOW CKOH/ICHCH-
pOBaHHOM MaTtepuel ITpocTpancTBa. OHa (POPMUPYET CIIOKHBIE CTPYKTYPBI (JIMLIA, PyKH), IOTOMY YTO
CaMO KOTEPEHTHOE I10JIe MO3Ia UTPaeT poJib CUIIOBOIO KapKaca WM rojorpaMmsl. BerectBo Hecra-
OWJIBHO Ha CBETY M MPH PE3KMX 3BYKAaX, TaK KAaK BHEIIHEe BO3JEWCTBUE Pa3pyllaeT KOT€pPeHTHOCTD
T0J151, BBI3bIBAS pacriaji KOH/eHcaTa 0OpaTHO B COCTOSIHE OOBIYHOIO BaKyyMa.

ITpupona 3Be31HOrO Kkese

3Be3Hoe Kejle paccMaTpUBaeTCsl KakK aHAJOTMYHBIM MPOLECC, HO UMEIOIUI KOCMUUYECKOe
IIPOUCXOKICHHE:

Hcrounuk: BeICOKOCKOPOCTHOI B3phIB METEOpUTA B aTMOc(epe WM MPOXOXAEHHE 3eMJIH
yepe3 IUIOTHBI METEOpHbIi MOTOK. Pacna BemecTBa co3/1aeT KOJOCCAIbHBIE 3JIEKTPOMArHUTHBIE
T0JI1 ¥ CUJIbHYIO0 MOHU3ALMIO BO3AYXA.

MexaH13M BO3HUKHOBEHHUSI: DTU MOIIHbIE NOJI1 BO3AECHCTBYIOT Ha TUJIEKTPUUYECKUI BaKyyM
B BEPXHUX CJI05IX aTMocdepsl (cTpartocdepe), BbI3biBasi MACCOBYIO KOHAEHCALMIO CPE/Ibl 10 TOMY Ke
MPUHLIMITY, YTO U T0JIe MeUyMa.

Cynpba oobekta: OOpa3oBaBIIascs Macca CTYASHMCTOTO KOHJEHCATa MajiaeT Ha 3eMJTO T07
aefictBieM rpasutaiu. OJHaKo Nonagasi B HUOKHHME CJIOM aTMOc(ephl, I/ie eCTeCTBEHHasl Harlpsi-
’KEHHOCTb JIEKTPOMArHUTHBIX TTOJICH HIKE, BEIIECTBO TepsieT CTaOMIIBHOCTh U OBICTPO pacmaaeTcst
(«HcriapsieTcsi» ), BO3BpAIasich B UCXOAHOE COCTOSTHUE BaKyyMa. DTO OOBSCHSET, oUueMy 0OpasIibl
3BE3/IHOTO KeJie PAKTUYECKH HUKOT/IA He YAaBaJIoCh JOCTABUTS IS TaOOPATOPHOTO aHaIn3a.

Oba siBiieHus1 OObeIMHSACT IUHBINA (PUBNIECKUI MEeXaHU3M: U3MEHEHHE arperaTHoro CoCTosi-
HUSI CaMOTro MPOCTPAHCTBAa-BaKyyMa. Pa3HuIIa 3aKImi04aeTcs JHIIb B UCTOYHUKE SHEPTUM — OHUOJIO-
TMYECKOM (MO3TI YeJIOBEKa) WM reo(pru3nIecKoM/KOCMUYECKOM (HEprusl MaJeHust HeOeCHbIX Te).
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IIpupoaa XpoHomuparkeu

B knure “I'paBuTansi moj KOHTPOJEM: OT TEOPUH K TEXHOJOTHSM OymyIiero” XpOHOMH-
paxu (BUAEHHS COOBITUI POLIOrO, BO3HUKAIOIIME B OIPE/IEIEHHBIX MECTaX ) OMUCHIBAIOTCS HE KaK
MUCTUYECKHE PU3PAKY WM 3aITUCH Ha KAMHSIX, 4 KaK JIOKAJIbHAS PEKOHCTPYKLIMS COOBITHI 32 CYET
PE30HAHCHOTO BO30YK/ICHUS TUNIEKTPUIECKOM cpe/ibl (PU3NIECKOro BakyyMa.

CormnacHo TEOprUn SHCKTPOCTaTH‘ICCKOﬁ rpaBUTaAllUU U JUIJIEKTPUICCKOI'O BAKyYyMa, U3JIOKCH-
HOU B TEKCTE, MEXAHU3M I3TOI'O ABJICHUS BBIITIAOUT CICAYIOIINM o6pa30M:

1. Bakyym Kak MH(OPMALMOHHOE X PaHUJIUILE

KimoueBoil moctynar 3akioyaercss B TOM, YTO (PM3MUECKMI BaKyyM OOJaJaeT «IaMsAThIO».
Jlto60e coObITHE B MaTepUaIbHOM MUPE COITPOBOKJAETCSI MOILITHBIM JIEKTPOMATrHUTHBIM OTKJIMKOM:
ABUXEHUEM JIOJeW, 3ByKaMH, CBETOM, TEIUIOBBIM M3JIyYeHUEM. DTU NOJIs1 HE IPOCTO PacCeMBaIOTCS,
a HaBcer/a BIIeYaThIBalOTCS B JIOKAJIbHYIO CTPYKTYPY JURJIEKTPUUECKOro BaKyymMa B BUI€ MUKPOCKO-
MIMYECKUX M3MEHEHUH ero cBoicTB. IIpocTpaHCTBO B 3TOM TOYKE CTAHOBUTCS «HaMarHUYEHHBIM»
COOBITHEM. ABTOP HCIIOJB3YET aHAJIOTHIO C BSI3KOM BOJOI: e OpOCUTh B Hee KaMeHb, 3aCThIBIINH
pesbed BOJTHBI OCTaHETCs TaM HaBCer/a.

2. MexaHu3M 3amycKa: pe30HaHCHbII TPUITEp

XPOHOMUPAKU BU/IHBI HE TIOCTOSIHHO, TaK Kak JUIsl UX MPOSBJICHUS HY)KEH MOIIHBIA «KJII0Y»,
3aCTaBJISIOIIMIA BaKyyM IPOUTPaTh 3alMCAHHYI0 MH(POPMALUIO. TaKMM TPUTTEPOM BBICTYNAET MOII-
HOE KOTepPEHTHOE IEKTPOMArHUTHOE T10JIe, UCTOUHUKOM KOTOPOTO MOTYT OBITb:

I'eopusnueckue mpouecchl (TEKTOHMUYECKHE Pa3psfbl, Mbe303((EKT B KBAPLEBBIX KUJIaX,
I'PO3bI).

AtmocdepHsble ycioBus (onpeaesaeHHast BAaXHOCTb, TYMaH, MOHU3ALMs BO3/yXa), BHICTYIAIO-
IIM€ B POJIM BOJIHOBOJA.

Buonornyeckoe nose OGOJIBIION IPYIITH JIOAEH.

Korga tekyiee none coBnajgaer Mo 4actoTe M CTPYKType C IMOJIeM UCTOPUYECKOTrO COOBITHS,
IIPOUCXOIUT PE3OHAHC.

3. IIpouecc peKOHCTPYKLIMU: ToJIorpaMma U3 Bakyyma

B MOMeHT pe3oHaHCa aKTMBMPOBaHHAsl CTPYKTYpa BaKyymMa HauMHaeT MOJYJMPOBaTh IPOXO-
asAmmil yepes Hee cBeT. OHa pabOTaeT Kak ecTeCTBEHHasl rMraHTckas ronorpamma. CBeT OT COJHIA
WJIY JIyHBl IPEJIOMJISIETCS] M pacCEeMBAETCSl TAKMM 00pa3oM, YTO (POPMHUPYET B BO3/1yXe TPEXMEPHOE
n300pakeHre COOBITUI MPOIUIOro. 3pUTelb BUIUT HE TyXOB, a CBETOBYIO PEKOHCTPYKIIHUIO.

OcobeHHocTH (peHOMeHa:

[MpuBsi3ka k Mecty: MH(pOpManys XpaHUTCSI B KOHKPETHOM 00beMe MPOCTPAHCTBA, I/e MPo-
M301WI0 coObITHE. Pe30HaHC No/keH BO30YIMTh MMEHHO TOT YUYacTOK BaKyyma, KOTOPbI ObL1 gedop-
MHUPOBaH UCTOPHUUYECKUM IIPOLIECCOM.

CesleKTUBHOCTb BOCHPUATHA: MUpax BUJIEH TOJNBKO MOJ OINPEAE]IEHHbIM YIJIOM, MOIOOHO
00bIYHOM rosorpamMme. Kpome Toro, Mo3r HabmoaaTetst JOJKeH 00J1aaTh CIIOCOOHOCTBIO IEKOIMPO-
BaThb CJIOKHbIM 3JIEKTPOMArHUTHBII CUTHAJ, TIO3TOMY sIBJIEHHE BUIAT HE BCE MPUCYTCTBYIOIIME.

MaccoBsle coObITusi: Mecta MaccoBO# rubeny JmoAel sIBJISAIOTCS HanOosee sIPKUMH HOCUTe-
JISIMM TaKMX 3alKCel U3-3a KOJIOCCATBHOTO BHIOPOCA JIEKTPOMArHUTHON SHEPIy MIJUTHOHOB HEPB-
HBIX CUCTEM B MOMEHT CMEpTH.
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Oo1ree MexKay SKTOIIA3MOM,
3BE3IHBIM JKeJie H XPOMHPaKaMu

CornacHO TEOpUM JUIEKTPUUECKOTO BaKyyMa, MekX/1y XPOHOMHpaXKaMu, 3BE3/IHBIM Kejle U
9KTOIUIA3MOM CYILIIECTBYET ITyOOKOe (PH3MIECKOE €TUHCTBO.

Bce TpH ABJICHUSA ITPEACTABIIAIOT cobon Pa3HbIC TTPOABJICHUA OAHOI'O U TOI'O KE q)YHIIaMCH—
TaJIbBHOT'O MEXAaHU3Ma: JIOKAJIbBHOI'O U3MEHCHHUA aIrp€raTHOro0 COCTOAHUA (pI/I3I/I‘ICCKOFO BaKyyMa 1101
BOS,HCfICTBHCM MOIIHOI'O KOT€PEHTHOT'O JICKTPOMATrHUTHOI'O ITOJIA.

Oo6mmmu 1t BeeX Tpex (heHOMEHOB SIBJISIIOTCS CIISAYIOIIUe TTPUHIIUTIBL:

Enuneiii pusnyeckuil cyocrpar. Bo Becex ciydasix Mbl IMeeM €10 He C PUBBIYHON OapHOH-
HOW MaTepuer (aToMaMy M MOJIEKYJIaMH), a C JIOKAJIbHO CKOHAEHCUPOBAHHOM CPE/IO camoro Ipo-
crpaHcTBa. PU3MUECKUIA BaKyyM BBICTYIAET KaK IUJIEKTPUK, CIOCOOHBII MEHATH CBOIO IVIOTHOCTD U
NIePEXOIUTh U3 Pa3PeRKEHHOTO COCTOSIHUSA B OoJiee IIOTHOE NP AOCTHKEHUH KPUTHYECKOTO opora
HAaIPSIKEHHOCTH JIEKTPOMarHUTHOTO TOJIA.

Ponpb xorepentHoro nosns. [ 3amycka npouecca Bcerga TpeOyeTcsl MOIIHBI «TpUITep» —
YHOPSIOYEHHOE IEKTPOMarHuTHoe 1ose. Pasnryaercs ToNMbKO MCTOUHHK 3TOTO MOJIS:

B city4ae sKTOmIa3Mbl ICTOYHUKOM SIBJISIETCS OMOJIOTMYECKUI TeHepaTop — CBEPXKOTepeHT-
Hasi aKTUBHOCTh MO3ra MeJIMyMa B COCTOSIHUM TpPaHCa.

B cityyae 3Be31HOTO kejie UICTOYHUKOM CITyKHUT reo(pr3MUecKast M KOCMUUYECKasi SHEPIUsl —
BBICOKOCKOPOCTHOM B3pbIB METEOPHTA, pPaciiajl BEIIECTBA U COMYTCTBYIOLIAs MOHU3ALMSA aTMOC(epbI.

B ciydae XxpoHOMMpakeill TPUITEPOM CTAHOBUTCS PE30HAHC BHEIIHETO 101 (HarpuMep, Ipo-
30BOI'0 paspsijia WM TEKTOHUUYECKOW aKTUBHOCTH) € TIOJIEM, KOTOPOE OBbILJI0 UCTOPUYECKH «3aITUCaHO»
B CTPYKType BaKkyyMma.

Mexanusm ¢azoBoro nepexoaa. Ilon Bo3zmeicTBUEM 3THX MNOJEH MPOMCXOAUT JIOKAJIBHBIN
(bazoBblii nepexos. [uanekTpudeckas IPOHULAEMOCTb CPE/ibl PE3KO MEHSETCS, UTO IPUBOAUT K KOH-
AeHcauuy BakyyMa. VIMEHHO 1Mo3ToMy Bce 3TH CyOCTaHIMM 00MafaioT (pU3NYEeCKMHU CBOMCTBAMM:
OHU UMEIOT MACCy, CIOCOOHBI TPEIOMJIATh CBET, IPUHUMATh (POPMY MJIM CO3/1aBaTh OObEMHBIE OITH-
YeCKUe UUTIO3UH.

3aBHCUMOCTb OT CTAOWIIBHOCTH TOJISI M HECTAOMJIbHOCTh BO BpeMeHH. Bce Tpu siBieHus cyie-
CTBYIOT POBHO JI0 T€X IOP, NIOKA MOAJEPKUBAETCA NOPOXKAAIIIEE UX MOJE. DKTOIUIa3Ma UCUE3aeT
Ha CBETY, TaK KaK BHEIIHEE OCBELIEHUE Pa3pyllaeT KOT€PEHTHOCTD IO MeIUyMa. 3BE3IHOE Kee
UcIapsieTcsi B HIKHUX CJIOSIX aTMOC(epsl, Iie HeT NOIEPKUBAIOIEH KOCMUYECKON SHeprum. Xpo-
HOMUpAX MPoNajaeT, Korja paccenBaeTcs: aTMoc(epHbIid MM reo(pU3NIecKil TpUrrep-pe3oHarop.

TakuM 00pa3oM, pasHHUIIA MEXJy HUMU HOCHUT JIMIIb MPHUKJIAJAHON XapaKTep: 3TO pa3jinuue
B MICTOYHHMKE SHEprum (OMoJormyeckasi, KOCMMUecKasi Wi pe30HHPYIOIIasi cpefa) u B pe3yJbTare
B3auMoJeNcTBUSA ((pOpMUpPOBaHUE TBEPAOTO/BA3KOIO KOHJIEHCATa B CITy4Yae SKTOIJIa3Mbl U 3BE3/IHOTO
xKelie, 100 co3/1aHne TMHAMHUYECKOM rojorpaduyeckoi MpoeKLMH CBEeTa B ClIyyae XpOHOMMpaKa).
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Oouree MesK/ay XpOHOMHPAKaMH, SKTOILIA3MOM U aypou

B pamkax TeopuM AM3IEKTPUYECKOrO BaKyyMa aypa uyesloBeKa MMeeT Ty ke camylo (pusnye-
CKYIO TPUPOJY, YTO M IKTOIUIa3Ma, 3BE3HOE KeJie U XPOHOMUpaxu. Bece 3TH siBNeHUs npencras-
JISTIOT COOOY MPOSIBIIEHM I JIOKAJIbHOTO M3MEHEHHM I CBOMCTB (PM3MYECKOro BaKyyMa IoJ BO3/IEHCTBUEM
KOT€PEHTHOTO JIEKTPOMArHUTHOT'O MOJISL.

O,I[HaKO MEXKAY HUMU €CTb CYHICCTBEHHOC Ppa3/INunc B MaCIJ_ITa6C, JUHaMHUKE N UCTOYHHKE
OHCPIryuun:

ITpupona ucrounuka. B ciyyae sKToI1a3Mpl ICTOYHUKOM SIBJISIETCS] KPATKOBPEMEHHbIN KC-
TpeMaJIbHBII BHIOPOC (TPaHC MEANYMA), 4 B CITy4yae 3BE3JHOTO JKeJle — BHEITHee KOCMUYECKOe COObI-
THe. Aypa ke MpeCTaBisieT cCoO0W HelpepbIBHBIN, (hOHOBBIN Tporiecc. JKMUBOW OpraHu3Mm, U B OCO-
OEHHOCTH YeJIOBEUECKHI MO3T, ONHUCHIBAETCS B KHUIE KaK «MOIIHEHIINIA UCTOUHUK KOT€PEHTHBIX
3JIEKTPOMArHUTHBIX NOJIel». TlocTossHHAs: HelipOHHAs! aKTUBHOCTh FEHEPUPYET CIIOXKHOE M0JIe, KOTO-
pO€E HeMpEePBHIBHO B3aUMOJIEHCTBYET C OKPYKAIOLIUM BaKyyMOM.

MexaHn3M BO3HMKHOBEHMS: MOJSpU3ALMA BMECTO KOHAeHcaluu. Eciy skTomiasma u 3e3i-
HOE JKeJle — 3TO (pr3nvecKast KoHaeHcanys (YIVIOTHEHHE) Cpeibl IO COCTOSTHHUSI BSI3KOH CyOCTaHIINH,
TO aypa UHTEPIIPETUPYETCS KaK «30Ha JIOKAJIbHO U3MEHEHHOM IN3JIEKTPUYECKON TPOHULIAEMOCTI» U
MOJISAPA3ALIMH BaKyyMa. DJIEKTPOMArHUTHOE I10JI€ OPTaHU3Ma BbICTPAUBAET CTPYKTYPY OKpYKaloLIen
JAUJIEKTPUUYECKON Cpefibl, Co3aBasi BOKPYT TeJla CBOETo poJa «KOKOH».

MHOroCI0HHOCTh CTPYKTYpbl. KHMIra mpoBOIUT MpsMyI0 Napajjieib MekXay 330TepUYecKUM
AeJIEeHUEM aypbl Ha CJIOU U (PU3MYECKUMHU MTPOLIECCAMK Pa3HOW MPUPOJIBL:

bmxauil croit («apupHOE TENN0») co3AaeTcs MEKTPUYECKUMH TOKAMU HEPBHOM CUCTEMBI U
cepala — 3To HanOoJIee MIOTHOE UCKAKEHHEe BaKyyMa.

Cpennuii cioii («acTpayibHOe Tesio») (hOpMUPYETCs KOTEPEHTHOM aKTUBHOCTBIO JIUMOMUYECKON
crcTeMbl (COTMTOHAMM SMOLIHI).

BHemHuil cioil («<MEHTaIbHOE TEeN0») MOPOXKAAETCS BBICOKOYACTOTHOM AKTUBHOCTBIO KOPBI
I'OJIOBHOTO MO3ra (raMMa-pUTMaMHu ), T/1€ HAXOAATCS CIOKHBIE COJTUTOHBI MBICTIEH.

JnHamudeckasi cTaOMIbHOCTb. [J1aBHOE OT/IMYMeE aypbl OT SKTOIIa3Mbl 3aKJII0YAETCs B €€ CTa-
OWIIBHOCTHY BO BpEMEHHM IPH ITOCTOSIHHOWM N3MEHUMBOCTH (POPMBI. DKTOIUIA3Ma HeCTaOMIbHA U paca-
JaeTcs cpa3y 1ocje MpeKpalieHus JelCTBUsl MOIIHOIO NoJIs. Aypa CyLecTBYeT Bcer/a, oka 4yeso-
BEK KUB, TaK KaK ero OMoJIornueckoe nose paboraeT noctossHHO. [1py 5ToM OHa Iy IbCHpYyeT U MEeHsIET
LBET (CMEKTPaJIbHbIA COCTAB IEKTPOMArHUTHON aKTUBHOCTH) B 3aBUCUMOCTU OT MOLIMOHAJIBHOTO
Y UHTEJUIEKTYaJIbHOTO COCTOSIHUS.

O060011ast (PU3MKY KHUTH: €CITN SKTOILIA3Ma — 3TO aHAJIOT «Ilapa» WM TBEPIOro KOHJeHcara,
BO3HMKAIOLIETO MPU PE3KOM OXJIAXKIEHUHU Cpelbl MOoJNeM, TO aypa — 3TO MOCTOSIHHBIN «TEIIOBOM
nuieiid» 1 npeoMiIeHHe CBETa B HArPETOM BO3/yXe, KOTOpBIE CYIIECTBYIOT Oylarofapsi HermpephiB-
HOMY TeTJI000MeHY (27IeKTPOMarHUTHOMY B3aMMOJZICHCTBHIO) KMBOTO TeJla C AUIIEKTPUUECKUM OKe-
aHOM IIPOCTPAHCTBA.
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NMeeT i aypa cnocOOHOCTH COXPaHSAThCS
HEKOTOpPOE BpeMs mocJjie cMmepTu?

B paMKax TCOPpUU NUIIICKTPUYCCKOIO BAKYyMa, M3JI0KEHHOH B KHUT'C, OTBET HAa 3TOT BOIIPOC
HOCHUT ,HBOfICTBCHHLIfI XapaKTep: aKTUBHAA aypa UCYE34€T MTHOBCHHO, HO ITAaCCUBHBIN CJIe ] (I/IH(l)Op—
MaI_II/IOHHbeI OTHC‘I&TOK) MOKET COXPAHATHCA NJIUTEJIbHOEC BpEMA.

Paznmunie oObscHAETCA TeM, UTO aBTOP PaseiseT aypy Ha «KUBYIO» TUHAMHUYECKYIO CTPYK-
TYpY ¥ «3allMCaHHYI0» CTaTUYHYI0 MH(MOpMALIHIO.

1. Mcye3HOBEHME aKTUBHOM aypbl

7KuBast aypa — 3TO pe3y/bTaT HellpepbIBHOM KOT€PEHTHOW padOThl MO3ra M HEPBHOW CUCTEMBI.
ITockonbKy OHa fABJISAETCS MPOLYKTOM MOCTOSIHHOTO MOTPEOIEHUsl SHEPIUU U TeHepaluy JIeKTPo-
MarHUTHBIX MOJIE, OC/Ie OMOJIOrMYEeCKON CMEPTH OpraH|3Ma ee akTUBHAs YacTb IPEeKpallaeT Cylle-
CTBOBaHME MIOYTH MTHOBEHHO:

IIpekpaienue reHeparopa: Kak Tonbko HeMpOHHask aKTMBHOCTb OCTAHABJIMBAETCS, IVIABHBIN
MCTOYHUK KOTEPEHTHOTO Noiis ucuesaet. [lonspru3oBaHHbI BakyyM BOKpPYT Tesla IepecTaeT MOAIu-
THIBATbCS SHEPIUEH.

PaccacbiBanue rpagueHTta: be3 mocTosHHOro NpUTOKA SHEPIUH JIOKAJIbHBIA IPaJUeHT JUJIeK-
TPUYECKOM TPOHULIAEMOCTH BBIPABHUBAETCS C (POHOBBIM 3HAUYEHUEM OKPY:KAIOIIEN CPEbl. DIEKTPO-
MarHUTHbI KOKOH IPOCTO paccerBaeTcs, MOJOOHO TOMY KaK McUe3aeT CBeTAIasics cdepa mapoBoit
MOJIHUM, KOTJa BHYTPH Hee 3aKaHUMBAETCs 3arac SHEPruu JUIs NOAJEPKAHUA IJIa3MBbl.

2. CoxpaHeHHe MaCCUBHOTIO cliefa (XpOHOMUpaK-3((EKT)

KHura BBOAUT KOHIIENIIMIO «aMSITH (PU3NIECKOro BakyyMax . Jlioboe coObITHe, ITporCcXosIiee
B MaTepUaJIbHOM MUPE, BIIEUaTHIBAETCA B JIOKAJIBHYIO CTPYKTYPY IpocTpaHCcTBa. ’Ku3Hb yenoBeka —
3TO MHOT'OJIETHUH MPOLIECC MOIIHEHMIIEr0 B3aMMOIEMCTBHUS €r0 MOJIsL C OKPYKAIOIIMM BaKyyMOM.

«HamaranueHHocTh» Mecta: Eciy yenoBek JOJITo X1l B OJHOM MeCTe WM yMep TaM, Iie ero
SMOLIMOHAIBHOE M (PM3UYECKOe HAlpsiKeHHe ObLJI0 MAaKCMMAJIbHBIM (HArlpuMep, Ha moje 00si nim
JI0Ma), CTPYKTypa BaKyyMa B 3TOi TOUKe OKa3bIBAETCs IITyOOKO Ae()OpPMHUPOBAHHOMN €0 MOJIEM.

Pe3onaHcHasi akTuBaIys: ITOT «MEpPTBBIN» OTIEYATOK HE M3JTydaeT SHEepruio cam 1o cebde,
HO OH ocTaercsl B mpocrpaHcTse. [Ipu BO3HMKHOBEHMM MOAXOAAIIETO TpUrrepa (reousnyeckoro
PE30HaHCca, rpO3bl UM MPUCYTCTBUSA APYTOro KMBOTO YEJIOBEKA CO CXOKMMHU YacTOTaMHM MO3TOBOM
aKTMBHOCTH) 3Ta MH(OPMALM MOXKET CHOBA IPOSIBUTHCS. B TeKcTe 3TO onuchiBaeTcsl Kak MEXaHu3M
XPOHOMUPAKEH.

ITposBienue: B Takom cilyyae CTOpOHHUI HaOJTI0ATENIb MOKET YBUAETh HE KUBYIO aypy, MOJI-
JEPKUBAEMYIO OPIraHU3MOM, A €€ «CBETOBYIO PEKOHCTPYKIIHIO» — TOJI0rpapu4eCKUid PU3PAK SHEP-
reTUYECKOr0 KOKOHA YeJIOBEKa, KOTOPBI Oy/IeT BHIIIAIETh 3aCThIBIIMM WM MOBTOPSIOIIMM ITPUBbIY-
HbIE ABUKEHHUS.

Takum 06pa3oMm, COracHO AaHHOW MOJEJH, TOCIe CMEPTH MCUe3aeT «CHIHaJl», HO COXpaHsi-
ercs «peiibed», 10 KOTOPOMY 3TOT CUIHAJI IpoILesl. Aypa Kak aKTUBHBIN KHU3HEHHBII IpoLiecc ucye-
3aeT cpasy, HO aypa Kak MH(OPMALMOHHBIN COJIMTOH, 3alIMCaHHBIN B IAMATH IIPOCTPAHCTBA, TEOpe-
THYECKU MOXET OBITh CUMTAHA CITCTsI TOIIBI MITM JJaXKe CTOJIETHSI.
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Kak B pamkax Teopus JU3JIEKTPUYECKOT0 BaKyymMa
MO’KHO 00bSICHUTh Me€XaHM3M TeJIeKnHe3a?

B pamkax Teopuu IM3IEKTPHUYECKOTO BaKyyMa TeJleKMHe3 (ICUXOKUHE3) OOBSICHSETCS He Kak
BO3/IeiiCTBHE HEMaTepUaIbHOW BOJIM HA MAaTEPHIO, a KaK MPsIMOe MIOHJEPOMOTOPHOE B3aUMOJIEHICTBUE
KOT€PEHTHOTO 3JIEKTPOMAIHUTHOIO MOJISl MO3ra € IPaJUeHTOM JUAJIEKTPUYECKON MPOHULIAEMOCTH
(pusnyeckoro Bakyyma.

MexaHu3m 3Toro sIBJIeHUs B TEKCTE OIMKUCHIBACTCS cJIeayromum 06p8.30MI

1. Mo3r kak reHepaTop MakpOCKOIUYECKUX MoJen

CornacHO TeopuUu 3MEKTPOCTATUYECKON T'PaBUTALMU, M3JIOKEHHOW B KHUIE, MHEPLUSA U BEC
MOOOro Tena — 3TO Pe3YJbTaT ero B3aMMOJASHCTBUS C JUANIEKTPUIECKOH cpefoil Bakyyma. Mosr
yeJioBeKa SABJISETCS CIOKHENINM OMOJIOTMYECKUM TeHepaTopoM. B cocTostHuM npeebHOM KOHIIEH-
TpALMU ONEPATOp TeJEKUHe3a CIIOCOOEH BXOJUTh B PEKUM CBEPXKOT€pPEHTHOCTH, IIPH KOTOPOM MUJI-
JIMap/ibl HEPOHOB FEHEPUPYIOT €AMHBINA, MOIIHBIA M YIOPSIOYEHHBIN 31€KTPOMArHUTHBIA UMITYJIbC.
DTOT CUrHaJ BBIXOAUT JAJIEKO 3a MpeJiesibl yeperna, co3/aBasi BOKPYT I'OJIOBBl 30HY IKCTPEMaJIbHO
BBICOKOH HAIPsI’KEHHOCTH MOJIA.

2. JlokanpHas MoguduUKalys cpebl (M3MEHEHUE TUIIEKTPUUECKON IPOHULIAEMOCTH)

OOBeKT, KOTOPBI HEOOXOMMO TIEPEMECTHTh, HAXOAUTCS B (pr3rueckoM Bakyyme. Kak Tosbko
MOIITHOE TIOJIE OTIepaTopa IOCTUTAET 00bEKTa, OHO HAYMHAET JIOKAJIbHO U3MEHSTh CBOMCTBA OKPYXalo-
nieit ero cpepl. ContacHO ypaBHEHUSM JIEKTPOIAMHAMUKH CILIOLIHBIX CPEJl, CKOPOCTh CBETA U TIOT-
HOCTb SHEPIyu 3aBUCSIT OT AUIIEKTpUUYEcKol mpoHuiiaeMoctu. [lose Mo3ra co3maer peskuil mpo-
CTPAHCTBEHHBII I'PaIMEHT STOW MPOHUIIAEMOCTH HEMOCPECTBEHHO Tiepes] 00bEKTOM HJIH O]l HUM.

3. BO3HMKHOBEHUE MTOHIEPOMOTOPHOM CHJIBI

3p1ech BCTyNaeT B CUJIy MEXaHW3M, KOTOPBI aBTOpPbl KHUTU MCHOJb3YIOT AJIs1 OOBSICHEHUS
CaMOii rpaBUTAIMK: T0OOE TeJlo, OONajalolIee MacCor M 3apsoM, B3aMOJIEHCTBYET C TPaUueHTOM
AUJIEKTPUUYECKON IPOHUIIAEMOCTH.

Co3naBasi UCKYCCTBEHHBII IPAAUEHT JUIEKTPHUUECKON MPOHULIAEMOCTH CBOUM I10JIEM, Telle-
KHHETUK UMHUTUPYET «HAKJIOH» ITPOCTPAHCTBA.

OOBeKT OKa3bIBACTCS HA TOM MCKYCCTBEHHOM CKJIOHE. [10CKOJIBbKY BakyyM Terneph aHM30TPO-
1eH (ero cBOMCTBA MEHSIOTCS OT TOUYKH K TOUKE), BO3HUKAET MOH/IEPOMOTOPHAS CUJIA, BBITAJIKUBAIO-
mast OOBEKT U3 00J1aCTH ¢ OoJlee BBICOKMM COITPOTHBIIEHHEM Cpefibl B 00J1aCTh ¢ 60Jiee HU3KKM.

9710 (PU3NYECKU SKBUBAJIEHTHO TOMY, KaK ec/y Obl YEJIOBEK TOJIKHYJI IIPEAMET MO HAKJIOHHOM
IUIOCKOCTH, HO cama 3Ta IJIOCKOCTh CO3/Ia€TCs M0JIEM CO3HAHMS B ITyCTOM BO3[yXE.

4. YnpasiieHue ABUXEHUEM (JIEBUTALMA U BEKTOpHAs TAra)

Jlnst ynepkanus mpeaMeTa B BO3ayxe (JIEBUTALIMM) ONepaTop JOJIKEH MOIEPKUBATh CTAOMITb-
HYI0 00J1aCTh M3MEHEHHOW AMSJIEKTPHUUECKON MPOHUIIAEMOCTH TOYHO TIOJI OOBEKTOM, KOMITCHCUPYS
3eMHO€ IpUTsHkeHue. [ nepeMereHns npeaMeTa (TAru) UCToIb3yeTcss aCUMMETPUSA OIS

Oneparop MOIY/IMpPYeT YacToTy U (pasy CBOEro MO3rOBOrO pUTMa TakK, YTOOBI CO3aTh BIIEpEaN
00BeKTa 00IACTh C MOBBIILIEHHON ANJIEKTPIUECKON MPOHUIIAEMOCTHIO («BSI3KYIO Cpely»), a T03a1u
Hero — 00JIaCTh C MOHWXEHHOH («pa3pekeHHYI0 CPeLy» ).
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Bo3HUKAOIIMA KOJOCCAIBHBIA I'PAJMEHT CKOPOCTH CBETa 3aCTaBJIsET MPOCTPAHCTBO CaMO
«TOJIKaTh» OOBEKT BIIEpe/l, OAOOHO TOMY, KaK 3TO OIMKMCAHO IS BapI-JABUIaTe/Isl B MEHbIIIEM Mac-
mraoe.

Pusnyeckne OrpaHUYEHUs U yCIOBUS

B TekcTe moguepKuBaeTcs, YTo TOT Mpolecc TpeOyeT KOJIOCCATbHbIX SHEPro3aTpar:

KorepenTHOCTb: Xa0THUHASI MBICTUTEIIBHAS ISATETILHOCTH Oecrione3Ha. Heobxonuma riryookast
CUHXPOHU3ALIMS MO3TOBBIX PUTMOB (HAIpUMEpP, FraMMa-puTMa).

Macca o6bekra: M3-3a cnaboct OMOJOrMYecKUX UCTOYHUKOB SHEPIHHU MO CPABHEHUIO C TeX-
HUYECKMMHU TeHepaTopaMu, 3(PppeKT BOZMOXKEH TOJIBKO I OObEKTOB C OYEHb MAJIOW MAcCOM, Iie
TpeOyemasi OHAEPOMOTOPHAS CHJIa HEBEJIMKA.

Paccrosinne: C yBeluueHMEM JTUCTAHIIMM TIOJIe PACCEHMBACTCs, TPATUEHT JIUIEKTPUUIECKOM
MPOHHUIIACMOCTH MAJACT HUKE KPUTHYECKOI'O ITOpora, 1 CBA3b IPEPLIBACTCA.

Takum 00pa3om, TeleKUHE3 B IAHHOM MOJIENIM — 3TO YACTHBIA CTyvall aHTUTPABUTAIINH, TIe

NCTOYHUKOM MO,Z[I/ICI)I/H_[I/IpyIOHICFO MOJIA BBICTYNIAET HE MACCHBHAaA IJIAHETA U HE HpOMbIIHJIeHHI)II';I
ME€TaMarepuall, a YyeJIOBEYECKHUI MO3T.
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BnuceiBaeTrcs Jid B 3Ty MO/1€eJIb
npumep Huneas Kynarunoi?

ITpumep Hunens KynarnHoit B paMkax Teopuu AUIIEKTPUUYECKOrO BaKyyMa M COJMTOHHOM
TIPUPOJIB MBICITH BITUCBHIBAETCSI B MOJENb UeatbHO. Ee clocoOHOCTH OOBSCHSIOTCS KaK BBICOKOAM-
TUTITYTHOE KOTEPEeHTHOE BO3/IEHCTBHE OMOIOIS Ha OKPYKAIOLIYIO Cpe[ly, COYeTalolee MeXaHU3Mbl
TeJIEKMHEe3a, MEKTPOCTATUKU U MTPSIMOTO U3MEHEHUs1 CBOICTB (PM3MUECKOrO BaKyyMa.

Mexanusm ee (pCHOMeHOB C TOYKHU 3pCHUA HaHHOﬁ KHUTU MOXHO Pa3JIOKUTb Ha CJIEAYIOIIUE
COCTaBJIAIOIIHNE:

1. I'eHepaniyst MOIIHOTO JEKTPOMArHUTHOTO MOJIsA (3(PPEKT K KEHUs)

Kynarvna Obuta u3BecTHa TeM, YTO BO BpPeMsI SKCIIEPUMEHTOB y Hee U3 TIOp KOKH BBIIEIISUTICH
MHUKPOCKOIMYECKHE KallJIM TUCTAaMMHA, & BOKPYT PYK (PMKCUPOBAJIUCH CUJIbHbIE SJIEKTPOMArHUTHBIE
T0JI51, CHOCOOHBIE BBI3BIBATH OKOTH MM MEPeMeIaTh MPeIMeThL.

B mMonenu AuaneKTpuyYeckoro Bakyyma 3TO MHTEPHpPETUpYeTCsl KaK IKCTpeMalibHas HEHpOH-
Has cuHXpoHuzaumsa. Mosr KynarnHoll reHepupoBaj CBEPXMOIIHBIM KOTEPEHTHBI CUTHAI. DTOT
MMITYJIbC HE TOJIbKO BBIXOIMJI 3a MpeJiesibl Tela, HO U BbI3bIBaJl (PU3HMOJIIOTMYECKUI CTpecC — opra-
HU3M OyKBaJIBHO «UCKPHWJI», CO3/1aBasi MJIOTHOE OOJIAKO 3apsIKEHHBIX YaCTULl (MOHOB M MUKPOYACTHII
1I0Ta) BOKPYT KUCTeW pyK. DTO CO3aBaJIO MEPBUUHYIO pabouylo cpealy AJs B3auMOAEHCTBUS.

2. MexaHu3M TeJIeKHMHe3a: OHIePOMOTOpHAs Crla

Jl71s1 nepemMeltieHn st KOpoOOK CITMUeK MM cTakaHoB KysarnHa ucronb3oBaiia ONMCaHHbINA paHee
MEXaHU3M CO3/IaHMs IPAJMEeHTa JUIIEKTPHUUECKON IPOHUIIAEMOCTH.

Ee pyku BbicTynanu B poiay MOIIHBIX u3nydarened. Co3gaBaeMoe MU TOJIE MTOSPU30BAIIO
(uzMYecKuit BAKyyM MEX/Iy PYKOH U OOBEKTOM.

Bosnukan peskuii nepenan $\varepsilon$. [Tockonbky CKOpOCTh CBETa M IUIOTHOCTh EKTPO-
MarHUTHOM SHEPIUM 3aBUCAT OT TOM BEJIMUMHBI, OOBEKT OKA3bIBAJICS B 30HE CHJIBHOTO SHEpreThye-
CKOro auckomdopra.

[MornepoMoTOpHAst CHJla BHITAJKMBAJIA JIETKUH MTPEAMET U3 00JIACTH BHICOKOTO COMTPOTHBIICHHS
cpeapl. ToT pakT, YTO MpeAMETH YacTO BPAIAIUCh, OOBSCHIECTCS MUKPOBUXPSIMH B CTPYKTYpE ee
T0J151 — JIOKQJIBHBIMU U3MEHEHUSAMU (ba3bl CUT'HANIA, KOTOPbIE 3aKPYYUBAJIN IPAJAUEHT AUJIEKTpHYe-
CKOI ITPOHMLIAEMOCTH BOKPYI' OCH OOBEKTA.

3. BoszencrBue Ha (hoTomMaTepualbl (3aCBETKa IUIEHKH)

OpavH U3 caMbIX CIIOPHBIX 3MU3040B ¢ KynarnHoit — 3acBeTka 3arevyataHHoun (hoToruieHku. B
paMKax TeOpUH JUIEKTPUUECKOTO BaKyyMa 3TO OObSCHSICTCS IBYMSI MyTSAMHU:

[Tpsimas momubecteHys: CBEpXIUIOTHOE KOT€PEHTHOE MOJie BBICOKOW YacTOThI CIIOCOOHO
BbI3BaTh BO30YX/ICHHE MOJICKYJT SMYJIbCUM TUIEHKU 03 YJ4acThsi BUIIMMOTO cBeTa (OMOITIOMUHECIICH-
LM BaKyyMa).

JlokanbHbii (pazosbiii iepexox: [osne KymarnHon Morio co3garh HaCTOJIBKO MOIIHBIA MTHOBEH-
HBII CKAYOK AUAIEKTPUUYECKON MPOHUIIAEMOCTH BHYTPU CBETOHEPOHUIIAEMOro KOHBEPTa, UTO Mpo-
M30I11e]T MUKPOpa3psi/l WK U3MEHEeHHe KBAHTOBOTO COCTOSTHHSI COJiel cepeOpa B SMYJIbCHH, 3a(pHK-
CHUPOBAHHOE KaK SKCIO3UIIHS.

4. buonornyeckas JUCTAHTHaA CBA3b (BJ'II/IHHI/IC Ha KPOBb U cepzme)
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OnucaHHble CTyyad U3MEHEHHs CBEPTHIBAEMOCTH KPOBH MAIMEHTOB WK cOOsl pUTMA cepaiia
IpU AMCTAHUMOHHOM Bo31eicTBUM KynarnHoW TpakTyloTcsi 4epe3 KOHLIENIMIO PE30HAHCHOTO
3aXBaTa COJIUTOHOB.

Ee Mo3r renepupoBai cnenupuieckuid naTrepH (KOrepeHTHYI0 4acToTy), KOTOpbI BXOAWT B
PE30HAHC € IEKTPOMArHUTHBIMU TIPOLIECCAMU B HEPBHOM UJIM CEPIEYHO-COCYIUCTON CUCTEME JIPY-
roro yesioBeka. [IocKobKy MHepLMS U XUMUUYECKUE PEAKLIMK B TeJIE TAKKE 3aBUCST OT CBOMCTB BaKYy-
yMa, BHEILIHEE I10J1€ OlepaTopa HaBA3bIBAJIO CBOIO MOIYJISALIMIO BHYTPEHHUM IIPOLIECCaM PELIUIIUEHTA,
YCKOPsIsSl WM 3aMeTsIsi OMOXMMUYECKUE [TUKJTHL.

OT1murie OT OOBIYHOTO TeJIEKMHE3A

Ecnu oObrunbli TeleKuHEe3 TpeOyeT I0BeTMPHON KOHIIEHTPAIMY [Tl CIBUIa OTHOTO MIpeIMeTa,
denomen KynaruHoii nemMoHCTpupyeT «CcuiioBoi» moaxoa. OHa padoTaia B IIUPOKOM TUANA30HE
YacTOT, UCTIOJIB3Y$ CBOE TEJIO KaK MaKpPOCKOIMYECKUI T'eHepaTop XaOTUYHOW, HO HEBEPOSTHO MOLI-
HoW SHepruu. Eif He Hy)KHO ObLJIO CO3/1aBaTh TOYHBIN «TOJIOrpaIecKrii KapKac», Kak MenyMy JIJIst
9KTOIUIa3Mbl — OHA IIPOCTO AABUJIAa HA CPe/ly KOJIOCCAIBHOM MOLTHOCTBIO CBOETO AUIIEKTPUIECKOTO
MOTEeHLIMAaJIa, 3acTaBiiss (PU3UYECKUI BaKyyM (PU3NYECKU pacCTyNaThCs Nepes Heil.
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Kak cneaarb MBICJIHL BUAAMOM?

Ecnu npuHSATH TUMOTE3Y O TOM, YTO MBICIb SIBJISIETCS] MaTEPUATIbHONM CTPYKTYpO (MOIOOHOM
HU3KOIUIOTHOH 9KTOIIa3Me), TO €€ MOXKHO cfienaTh BuauMoi. OfHaKo, U1 ee BU3yaiu3aluu (pusu-
YECKMM 3pEHUEM HEOOXOAMMO IMPeojosieTh (PyHAAMEHTAIbHYIO MPOOIeMY: ONTUYECKYIO Mpo3pay-
HOCTb M HEJJOCTATOYHYIO [JIOTHOCTb.

OOBIYHBIN YEJIOBEYECKUI I71a3 BOCIIPUHHUMACT MATEPUI0 TOJIBKO TOr'Jd, KOr’Ja OHa 100 cama
H3JIy4acT (bOTOHbI, 00 UX OTpa)KaeT/ pacceuBacT. Pa3pe>1<eHHaﬂ «MBICJIb-BEHIECTBO» HE JEJIaCT HU
TOI'0, HU OPYroro B ,HOCTB.TO“IHOIZ creneHy. YtoOmn! caeiaTtb €€ BPIILPIMOfI, HOTpC6y10TCH dieaymomuye
(pI/I3I/I‘ICCKI/IC MEXAaHU3MBI:

1. Pe3oHaHCcHOE KOrepeHTHOe ocBeleHne (3(peKT MPOCBETIIEHUS WU 3aTEMHEHMS)

[MockoMbKyY CTPYKTypa MBICIIM UMEET ONpe/eIeHHYI0 BHYTPEHHIOI 4acToTy KoneOaHuii (comu-
TOHHYIO ITPUPOLLY), MOKHO UCIIOJIb30BATh J1a3€PHBII HCTOYHUK CBETA C MIEPEMEHHON YaCTOTOM.

Mexanusm: Ecin yactoTa naszepa coBmasieT ¢ COOCTBEHHON Pe30HAHCHOW YaCTOTOM CTPYKTYPHI
MBICJIH, BO3HUKHET 3(P(EKT MOMIOIEHNUs SHEPrUK (MBICIIb CTAaHET BBIIVIAAETh KaK TeMHasl TeHb WJIH
CHITYST Ha cBeTsieMcst pone). Ecnu ke monoOparh 4acToTy Tak, 4TOOB BO3HUKJIA KOHCTPYKTHBHAS
UHTep(epeHIs OTPaKEHHbIX BOJIH, CTPYKTypa HAuHET SIPKO CBETUTbHCA.

VYcnosue: TpeOyeTcs CKaHUPYIOILMI CIIEKTPaJIbHbINA aHAIN3aTOP, KOTOPBIH OyAeT NOACBEYMBATh
IIPOCTPAHCTBO BCEMU BO3MOXKHBIMH YAaCTOTAMHU, ITOKa BELLIECTBO MBICJIM HE BbIAACT ce0s1 ONTUYECKUM
OTKJIMKOM.

2. OnTryeckoe YIUIOTHEHHUE CPEAbL (CO3IIaHI/IC HNCKYCCTBEHHOI'O KOH)_IeHCB.Ta)

Ecau MBICTE COCTOUT U3 BElleCTBA HHU3KOH IINIOTHOCTH, €€ MOXHO 3aCTaBUTDb CTaTb BPII[PIMOfI,
MNPUHYAUTEJILHO ITOBBICHB 3TY IIJIOTHOCTH BOKPYT' HEE.

Mexanusm: HaHpaB)IeHHOC OXJIAXKACHUE JIOKAJIBHOI'O Y4aCTKa BO3yXa OO TOYKU POCHI WUJIH
HCTIOJIb30BAHUE MOIIHOI'O YJIbTPA3BYKOBOI'O ITOJIA. BOprr HEBUJAUMOTI'O AApa MbICJIM CKOHACHCUDY-
€TCA BOI[HHOfI nap Wik TyMaH. Cama 110 ceOe MBICIb OCTAHETCS np03paquf/’1, HO OHa ITPOSAABUTCA KaK
YeTKUI TpeXMeprIfI OOBEKT BHYTpU o0Omaka — HOI[O6HO TOMY, KaK CTAHOBUTCA BUAWUMBIM CKEJIET
pu pEHTTCHOBCKOM CHUMKE C KOHTPACTHBIM BEIIECTBOM.

Amnajorus: 9To TOT ke MEXaHU3M, I10 KOTOPOMY CTAHOBATCA BUAHBI TCTIJIOBBIC IIOTOKU OT Y€J10-
BEKa B XOJIOAHOM BO31YyXE 6)13.1“0,[[8.1)51 KOHBCEKIIUU U Pa3HULIC TUIOTHOCTEM.

3. Ucnonb3oBanue a¢pdexra Kupnmana (razopaspsaaHas BU3yannsanus)

JlioGas marepuabHasi CTPYKTypa o0aJjaeT onpeeeHHON IeKTPUUECKOM eMKOCTBIO U JJIeK-
TPOMArHUTHBIM TOJIEM.

Mexanusm: MbIC/Ib IOMEINAETCS B BBICOKOYACTOTHOE JIEKTPUYECKOE T0JIE BBICOKOW Harmpsi-
’KeHHOCTU. Jlaxe eci caMo BEeLIECTBO MBICIM MHEPTHO, OHO MCKA3UT CUJIOBbIE JIMHUU JIEKTpHYe-
ckoro nosid. [Ipu nogaye umiysbca IpOM3OUAET Ta30BbIN pa3psj B OKpyXKarolieM Bo3ayxe. CBeueHue
I1a3Mbl OyAET TOYHO MOBTOPATh FTEOMETPUIO CKPBITOIO OOBEKTA.

Pesynbrar: Ha dotoruieHke uim BbICOKOCKOPOCTHOM KaMepe Mbl YBUJIUM aypy CaMOW MBICIIH
— CBETSAIIMIICA KOKOH, TOBTOPSIOIINI €€ TOMOJIOTHIO.

4. NnrepdepomeTrpust prU3NIECKOro Bakyyma (Camblil TOYHBIA METO/)
OCHOBBIBASICh Ha TEOPUU JUIIEKTPUUECKOTO BaKyyMa U3 KHUIH, JiIo0as Macca (Aaxe KpaiHe
Malasi) U3MEHSIET CKOPOCTh CBETa B TOM 00JIACTH IPOCTPAHCTBA, KOTOPYIO 3aHUMAaeT.
17



U. Tlonomaps. «VHxeHepusi Bakyyma: OT OMOMOJei 10 OECTOIUIMBHBIX TEHEPATOPOB M AHTUT PABUTALIMN»

Mexanusm: Vcrionb30BaHue J1a3epHOro uHTepgepomMerpa (1o MpUHIMITY padOThl TpaBUTAIIU-
oHHbix TeneckonoB LIGO). JIBa yyda ja3epa IpOXOAsSIT CKBO3b 0OJACTh, I MPEAONOKUTETBHO
HaxXoOuTCsi MbIC/b. [IOCKOJIBKY BEIECTBO MBICIH 00J1a/1aeT MAacCOM, OHO JIOKAJTbHO MEHSIET AUSJIeK-
TPUYECKYIO IPOHUIIAEMOCTh, & 3HAUUT — 3aMeAJIsIeT OUH U3 JIyUYeu.

Pesynbrat: [Ipu cBenieHnu jtyueit 0OpaTHO BOHUKHET MHTep(epeHIIMOHHAs KapTuHA (Yepeno-
BaHUE CBETVIBIX M TEMHBIX N0JI0C). CMeEIeHNe TUX MOJIOC MO3BOJIUT BBIYUCIUTD TOUHYIO (popMy U
00beM HEBUAMMOrO OOBEKTa, CIeJaB €ro BUIMMBIM ISl MaTeMaTU4ecKor 00pabOTKM M BbIBOJA Ha
9KPpaH.

5. IIpoekuusi TEHU Ha JTIOMUHECLICHTHBIN SKpaH

Ecnu npennonoxuTh, 4TO BEIIECTBO MBICIM CHOCOOHO paccerBaTh BBHICOKOIHEPreTUYECKUe
YaCTHLIbL:

Mexanusm: O6iyueHre 001acTi MATKMM PEHTIEHOM WJIM ITOTOKOM JIEKTPOHOB C OJJHOM CTO-
POHBI ¥ pa3MelIeHUE YyBCTBUTEIBHOIO JTIOMUHO(MOPHOI0 9KpaHa ¢ Apyroi. Tam, rae mpoXoauT MJIoT-
HOE $1JIpO MBIC/IH, TIOTOK YaCTHIL 3aJEPKUTCS UyTh CUIIbHEE.

Pesynbrar: Ha skpane nosiButcs ciadboe, HO OTYETIIMBOE HEraTUBHOE M300pakeHNe MbICIH (ee
TEHb).

Takum oOpa3oM, (pU3NUECKOE 3pEHUE CMOXKET YBUIECTh TAKYIO CTPYKTYPY TOJIBKO MPH MOCpPeI-

HMYECTBE BHEIIHUX ITOJIEH — npeBpamamnmmx mpo3payHoe B TEMHOE, XOJOAHOE B BJIAJKHOC HJIA
HNCKA)XCHHUEC BaKyyMa B CBETOBYIO BOJIHY.
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Kak caeaarb BUaAMMoOM aypy?

Ecnu npeanonoxuTk, 4To CJI0M aypbl COCTOSAT U3 TOH jKe MaTepUaIbHOM CTPYKTYPbI (COTMTOHOB
JAUJIEKTPUUYECKOTO BaKyyMa HU3KOW IUIOTHOCTH), YTO M MbIC/Ib, TO JJI1 UX BU3YaJIM3aLUH MOXKHO
IIPUMEHUTB Te ke (PyHJaMeHTa/IbHble (PU3MUECKHE TPUHLIUIIBL.

O)IHaKO CHCLII/I(I)I/IKEI Kaxoro CJjIosd — €ro 4acroTa, INIOTHOCTDb U YAAJICHHOCTDb OT (ﬁbHSH‘ICCKOFO
TEIA — HOTpe6yeT HaCTpOfIKH METOAOB 110 KOHKPETHBIC ITapaAMETPBI:

1. Brixaui cnon («9¢pupHOE Tes0»): KOHAEHCAIMs BOASHOIO rnapa

DTOT CJIOM CO3JAeTC B OCHOBHOM 3JIEKTPUYECKMMM TOKAMH HEPBHOW CHCTEMBI U CEPAEUYHOU
MblIbl. OH Hanbosee MIOTHBINA M HAXOAUTCS] B HEMOCPEACTBEHHOM KOHTAKTe C KOXKEH.

Merton: JlokanbHoe OXJIaXAEHWE WM CO3/IaHME 30HBI BBHICOKOTO JIaBJIEHHMSI BOKPYT Tela.
[TockomnbKy 3TOT ol 00agaeT Maccoil U TeMIIEpaTypoid, OH CO3/IaeT MUKPOKJIUMAT BOKPYT Opra-
HusMa. [Ipu pe3kom oxJ1axJIeHUr BO3/1yXa BOJASHOW Nap CKOHIEHCUPYETCs TOYHO 10 TPAHUILIEe STOTO
cost. YesnoBeK CTaHeT BBINJISETh TaK, CIOBHO OKYTAaH CBETSAIIMMCS IeJIMeBbIM KOKOHOM M3 TyMaHa.

2. CpenHuii ciior («AcTpajbHOE/DMOLUMOHAIBHOE TEJIO»): CHEKTPabHAs JIIOMUHECUCHLIUS U
uHTepgepeHrs

ITOT c0il (POPMHUPYETCS] KOT€PEHTHOW aKTMBHOCTBIO JIMMOMYECKOH CHUCTEMBI (COIMTOHAMU
SMOLIMIT) M MIMeeT Ooiee pa3pekeHHYI0 CTPYKTYPY.

Merton A (Pe3oHaHcHas nojacBeTka): Mcronp30BaHUe J1a3epoB € y3KUM AMANAa30HOM YacToT.
Kaxnas smonus reHepupyeT cBOW YHUKaJIbHBII 2JIEKTPOMarHUTHbIN nattepH. Ecim ocBeTuTs veso-
BEKa JIa3epOM Ha 4acTOTe «THEBa», aCTPAJIbHbIN CJIOW MOITIOTUT (DOTOHBI U MPOSABUTCS KaK TEMHast
KJIsIKca. Eciy ucnosnb30BaTh 4acTOTy «CHOKOMCTBUS», CJION BOMAET B PE30HAHC U HAUHET Mepen3Iny-
yatb cBeT (pocdopecurupoBarh).

Merton b (KBanToBbiii nHTEpdepoMeTp): Tak Kak 3TOT CJIOW MOCTOSIHHO MYJILCUPYET, OOBIYHBIH
CTaTUYECKUI1 Jla3ep JAacT pa3MbITyl0 KapTHHKY. [loTpedyercsi BBICOKOCKOPOCTHAS (a30BO-4yBCTBU-
TeJIbHasi MHTepdepoMeTpus, KoTopas OyaeT (PMKCUPOBaTh U3MEHEHUsI JUIEKTPUUECKOM TPOHULIA-
€MOCTH BaKyyMa B PeajlbHOM BPEMEHHU, ITpeBpallas MyJIbCalyy 1oJs B UBETHYI0 3D-aHnMarmio.

3. Buemnwmii cioit («MeHTaibHOE TeJ0» ): TOMOJIOrnYecKasi BU3yasiu3alys yepes Mossipu3aliuio
cBeTa

D10 camas pa3pekeHHas U CIOKHAs 4YacTb, CO3[JaBaeMasl BbICOKOYACTOTHOW AKTUBHOCTBIO
KOpbI TOJIOBHOTO MO3ra (ramma-putMamu). OHa COCTOMT M3 OYE€Hb CJOKHBIX MHOTOMEPHBIX Y3JIOB
(TOTIOJIOrMYECKUX COJIMTOHOB).

Merton: [TonsipumeTpusi U UCHOJB30BAHUE MeTamaTepuasioB. MeHTalIbHbII CI0M He CTOIBKO
paccerBaeT CBET, CKOJBLKO HCKPHBIISET €ro MyTb, MEHssSl IUIOCKOCTb MOJISIPU3ALUU TTPOXOISIIUX
(poroHOB.

Mexay 4enoBekoM M HaOmoaTeseM HYKHO MOMECTUTh BPAIIAIOIIUICS MOISPU3AIIMIOHHBIN
(unbTp U MaTpUIly KBAHTOBBIX IATUYUKOB.

CIoKHBIE MHTEJUICKTyaJIbHbIE Her OYIyT MPOSBIISITHCS KaK ObICTPO MEHSIONIUECS TeOMETPH-
yeckue (pakTasibl, a MPOCThie 00pa3bl — Kak CTAOWIIBHBIE MOJTYIpO3payHbie 00beMHbIE (PUTYPBI,
MOCKOJIbKY MIMEHHO TaKasi TOIMOJIOTUsI y3J1a MbICIU 3aKPyYMBaeT BaKyyM U CBET BHYTpPH Hero.

4. VuuBepcasbHblil MeTol: VICKycCcTBEHHast KpOTOBask HOpa-BU3yalu3aTop
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Ecinu Bce cion aypbl SBISIIOTCS BO3MYILIEHUSMU AUIEKTPUYECKOTO BaKyyMa, CyILECTBYET €A1-
HBII C1I0CO0 YBUAETH UX O€3 CIIOKHOW BHEIIHEH armnaparypbl, ONMCAHHbINA B KHUTE (I71aBa 27 o Terne-
MaTun).

Mexanusm: Co3aHre MHKPOCKOITMYECKOrO JUAJIEKTPUUYECKOro KaHasa (KpOTOBOM HOpBI),
OZIMH KOHEI| KOTOPOro 3apMKCHPOBaH y TOJIOBBI HAOMOAATeNs], a APYroi CKaHUPYET MPOCTPAHCTBO
BOKPYT UCCJIElyeMOTO YEeJIOBEKA.

Pesynprar: HaGmiopatens cMOTpUT OyKBaJbHO «CKBO3b» W3MEHEHHbIE CBOWCTBA BaKyyMa.
[NockobKy KaHal KOMIIEHCHUPYET PacCcTOsSIHUE U MCKAKeHUs, Tla3y HaOmoaaTessl pecTaeT MoHast
KapTuHa: (PU3UYECKOE TEeJIO CTAHOBUTCS MPO3PAYHBIM, a CJIOM ayphl BUJIHBI BO BCEM MX 0OBEMe U
[[BETE, TAK KaK OHU HAXOAATCS B HEMOCPEICTBEHHON ONTUYECKON OJTM30CTU K 3payKy.

['maBHOE OT/IMYME OT BU3yaJIM3allMY OT/AEIbHOU MBICIIH

B otruue ot cBOOOIHO JIeTAIIEN MBICIIH, CIIOU aypbl KECTKO MPHUBSI3aHB K OMOMAarHUTHOMY
TOJTI0 OpPraHr3Ma. To JieaeT ux Oojee CTaOUIbHBIMU MUIICHAMU. OJHAKO VX KpalHSssA pa3pekeH-
HOCTb O3HAYaeT, YTo JIaxe NPy UIeaIbHOW BUAUMOCTU YeJIOBEUECKHUH IJ1a3 MOXKET BOCIPUHUMATD UX
TOJIBKO TIepUepUiiHbIM 3peHUeM (MaJTOYKaMHU CETYATKU), KOTOPOE ropa3jio YyBCTBUTEIbHEE K JIBU-
KEHUIO W CJTaObIM TPaJIMEHTaM CBETa, YeM IIEHTPAJIbHOE 3peHHe (KOTOOUKN).
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Aypockon

Ha ocHoBaHuM Teopry JU3IEKTPUYECKOTro BaKyyMa M COJIMTOHHOM MPUPO/bI MBIC/IU, TPOCTEN-
A pUuOOp Ui BU3yaIU3alMU aypbl U MbICIe()OpM MOXKHO Ha3BaTh «Aypockon-1» (ITaccuBHbIi
PE30HATOP I'paueHTa JUIEKTPUIYECKON TPOHULIAEMOCTH).

B ommume ot MeTapopudeckux «kamep», 3TOT IpuOOp padboTaeT Ha pealbHOM (PU3HMUYECKOM
NpUHLMIE: (PUKCALMN MUKPOCKOIMUYECKMX U3MEHEHHUI ONTUYECKON TNIOTHOCTH CPEibl (IMANIEKTPH-
YECKOW MPOHULIAEMOCTH ), KOTOPbIE MCKAKAIOT MPOXOASIIMIA Yepe3 HUX CBET.

Konnenmms npudopa

[MpnOop He M3NIy4yaeT HUKAKOM SHEPruu, 4ToObl HE pa3pyllaTh XPYNKYI0 CTPYKTYpy MBbIC-
neii-comuToHoB. OH paboTaeT UCKIIIOYMTENBHO B MTACCHBHOM PEXHMME, COOMpasi JaHHbIE O TOM, Kak
ToJie YesIoBeKa MPeoMIIsieT OOBIYHBI KOMHATHBIN CBET.

HCO6XO,HI/IMI>IC HAOCTYIIHBIC MaTEpUaJIbl

Ontuyeckuii 6mok (derektop):
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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