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BbnarogapHocTn

BbITb B pe3oHaHce ¢ Jlu Kapponnom - pagoctHasa npusunerus. Ero ouesngHasa niobosb K TopLy —
OCHOBA Hallen 6513ocTn. MeHa nepenosnHAeT 6e3rpaHnYHaa 6narogapHOCTb 3a Te NATb JIeT, YTO MO
My CtuBeH 1 A pabotanu ¢ Jin Kapponnom n KpanoHom. Hamnyulwmm ob6pa3om 370 Bpems MOXeT
OblTb OMMCAHO KaK KOCMUYECKUI KOMNEKTUBHBIN OMNbIT 00yyeHUs. Hactonumeble ycunua Jln 3Hatb 1
YUMTbCA — HEOCMOPVMbl U BAOXHOBAAWWM. OfHaxabl OH CKasas: Nobon MOXKeT ObiTb KaHanom
KpalioHa. Mountasa yHUKanbHbIA NATTEPH ero CBALEHHbIX WAGNOHOB 1 YPOBEHb NPOOYKAEHHOIro
CO3HAHWA, A YBEPEHO 3aABMAI0: HAKTO HE MOXET nepefaBaTb KpalioHa Tak, Kak Jln Kapponn.

Korpa A Bnepsble BcTpetuna IxeH Toybep, oHa cKasana: “JHepruna 3Toll paboTbl Tak TOHKA, YTO
Apyrm notpebyeTtcs Bpems, YTobObl peasnibHO ee yBMAETL" . KOHEUYHO, NoTpeboBanocb Bpems, 1 [xeH
CTana APYyroM 1 MOCTOAHHOW Mopaepkon B paboTe. A 6narogapHa e 3a UrpuMBOCTb U NOOOBD,
KOTOpble OHa TakK Wweapo pasaenuna co CTMBEHOM 1 CO MHOW.

Tpuwe n YUHCTOHY Snancam — HawuM aBCTPAIMNCKMM APY3bAM M CMNOHCOPaM, Cpasy ke
OCO3HABLUUM PE30HAHC 3TOM PaboTbl 1 CTAaBLUMMW CUITbHOW NOAAEPMKKON.

CrveeHy [abpo, nuTaBLIEMY KaXAyl KOHLEMUMI0O W HACTOMUYMBO YUMBLUEMY MEHS LIEHUTb
YeCTHOCTb 1 ACHOCTb, OCBeLLalLLMe BCe aCNeKTbl MOEW »KN3HW.

OaBnpy Jlanbepy 3a npekpacHyt paboTy Kak coaBTOpa 3TOW KHUMM, TBOA MPOHMLATENbHOCTb
KOCHeTCA ceppeL, MHOTMX.

Mapky [puHua 3a 3ameyvaTenbHyto pefakTypy, 6bICTPOTY 1 3ameyaHms no cywecTsy. Mapu OnceH 3a
niobsilee pefakTopckoe MCKYCCTBO M BKMag B paboTy pedakTopckoro Kosmnektusa. Juenne — 3a
XypoxkecTBeHHoe odopmieHue. Bnepsble yBuaeB npekpacHbie paboTbl [lnensbl, A NOYyBCTBOBaNa, YTo
OHa MPUCYTCTBOBaNa B MOUX WCTUHHO CBALLEHHbIX NMEpPeXMBaHUAX, a 3aTeM uX 3anucana. [xoaHHe
bepHcmeliH — npoBeflUe MHOTO YacoB, ClyLlasd U NoOMoras BbiMaecHyTb Ha Oymary nepsble C/10Ba, U
npugaslen Gopmy NepBOMy BapuaHTy 3TOW KHUrW. TuHe [lupc, aHrnnyaHke ¢ G6OnbLWIMM YyBCTBOM
IOMOPa, NbITaBLUENCA HAYUYNTb MEHA NMPaBUIbHOMY aHUACKOMY. XKakauH [xelHc n [xol lNammoH -
ZBYM CaMblM MyApPbIM 1 TEPMENMBbLIM XeHLLUUHaM, KOTOpbIX A 3Hat0. Cnacnbo 3a MHOTONETHIOK APYXOY.

LlaHe, 3ameuaTenbHOWM [ovyepu, 3a BCO BAOXHOBEHHYK Taxenyi paboTy u 6e3ycnoBHYO
noafepky. Kpucre, 3amevatenbHol goyepu, 3a NOAAEPXKKY M “3aBEPEHUA B TOM, UYTO A 3Hal0, Yemy
yuy”. Pe3oHaHC 6bITb MaTepblo Bac 06emx — YeCTb 1 BKNag BO BCE, YTO A €CTb.

Bcem 3ameuatenbHbiM “yyeHukam” DMI1 no Bcemy Mupy, KOTOpble YYWIMCb BMeCTe C HaMmu,
NCKpeHHee “cnacu6o” 3a posepue, NtoboBb 1 0O60APEHNE; Bbl ObIIN U €CTb YANBUTENBHBIMU YUUTENAMU.

W, HaKoHeL, HO He B NocneHWI pa3

AHbe

Nezau ®eHukc [labpo



Mpepuncnosue
JIn Kspponn

Hoporon untatenb, TPYQHO NPEANONIOXNTb, YTO NPUBESIO TBOU Mas3a Ha 3Ty CTpaHuLy. Bo3amoXxHo,
Tbl XOTeN HalTy 6onblie cBefeHMIn 06 3TON KHUIre nepeq TeM, Kak ee KynuTb. BO3MOXHO, Tbl NpocTo
ynTaewb npeancnosua? (MHorne 3Toro He genatot.) Kak 6bl TO HU OblNO, A XOUy NPeaNoXnTb ¢ppasy
ANS pasMbIWEHNA npexae, YeM Tbl OTIOXKWUWb 3Ty KHUry: Eciu mel Oymaews, Ymo 3Haeuwlb O
yesiumesiscmae, 6asaaHcuposKe mesd u 3Hepeemuyeckol pabome, Usu, B03MOXHO, HE 8epullib HU 80 YMO
U3 3mozo, 8ce 06cmoum coscem, coscem, coscem uHaye!

CeropgHs HOBas 3pa - Bpems, Koraa Gusnkm 3aHOBO OTKPbIBAIOT PeasibHOCTb. ACTPOHOMbI 3asiBNAIOT:
60siblWas YacTb 3Heprun BceneHHow roe-To “cnpsitaHa” (OHWM Ha3bIBAlOT €e TEMHOW 3Hepruen, NoTomy
UTO €ee Heslb3s YBUAETb; B CBOMX PaboTax OHW He 3HAloT, FAe OHa HaxoauTcA.) Bpems, Kakum Mbl ero
3HaeM, HauvHaeT WCCNefoBaTbCA KaK HeUTo, Yero, BO3MOXHO, He CYLIeCTByeT; U HayKa celnyvac
npuHumaeT Teoputo CTPYH — SNEraHTHYIO CJIOKHYI0 MaTEMATMYECKYI0 MOZENb, TpebytoLlyto, YTobbl BCA
MaTepusi Oblfla MEXMPOCTPAHCTBEHHOW. JTO HAy4yHOe MOATBEPXKAEHME TOro, UTo 6Osblasi YacTb
Hallel peanbHOCTM HAXOAWUTCA TaM, HO HeBuauma. Bce 6onblie 1 6onble paHee “CTpaHHOE U
Heob6blyHOe” CTaHOBUTCA MHOrMMKU obnacTAMM HayyHoro wuccnepoBaHuA. Celyac Haumbonee
noaxopsllee Bpema [AnA BO3HMKHOBEHUA HOBOW HayKM — UCCefOBaHUE paHee CKpPbITOW
YHVBEpPCaNbHOM 3Heprumn 1 cnocobHocTu Jlioger Hanpamyio NonyyaTtb K Hen JocTyn.

Merrn ®enHnkc Jabpo n nogaepxusarowmin ee My CTuB — NMOHePbI 3TOW HayKu. Ha npoTsaxeHne
NCTOPMM MHOTME WCMONb30BaNM SHEPruio And ucueneHusa apyrux, 6anaHcMpoBKM Tena U NpocTo
nomown Apyr apyry. Ha noBepxHOCTb BbIXOAAT HEKOTOPble BaXkHble MeTadu3nyeckne CUCTeMbI, U,
BO3MOXHO, HEKOTOpbIe, UnTaloLllme 3TO, UCMONb3YIOT MX NO CEerofHAWHUN AeHb. Bce, HaxopAweeca B
3TOW KHWre, He 3aKaHUMBAETCA YeM-TO, YTO Bbl 3HaeTe UM NoHMMaeTe. YHUBepcanbHaa Kannbpyemas
Cetb 1 TexHuka banaHcupoBKM InekTpoMarHUTHbIX [lonen (3MI) [OeNCTBUTENBHO ABNAIOTCA
PacKpbIBAWUMNCA YUEHUAMU - paclUMPEHMEM 3HaHMA O cnocobHocTn Yenoseuyeckux CyliecTs
nony4yatb AOCTYM K “CKpbITON” yHMBEPCaNbHOW 3HEPruM — K Yemy-TO, YTO B 3TOM rofy MpuU3sHaHO
HayKkol. WTak, yem Obl Bbl He MOJSIb30BANINCb, 3TO YUYEHUE MOXKET OblTb OOBACHEHMEM €ro agpa W
Hayasiom M3y4yeHusa TOro, YeM B AENCTBUTENbHOCTU OHO ABNAETCA U Kya UAET.

MouTn BCe, UTO “BbIXOAUT 32 PaMKN” SHepreTnyeckom paboTbl, cenyac HaumHaeT 0OBbACHATLCA 3TON
HoBOW HaykoM. lNerrm u CTUB CTanu pacnopsguTenamMy HOBOW WMHpopMauumn, nb6o Obian nepBbiMy,
3a0KYMEHTUPOBABLUNMI, KaK OHa paboTaeT, NoKasaBWMMM CNOCOObI AOCTYMA K HEM U HayaBLUMMM
roTOBWTb APYIMX yumtenemn, ytobbl NoCcTaBUTb ee Ha “noTok”. MoTok? [a. OaHo Bpema rpynna yuyeHbIx
BM® CLUA Tak 3anHTepecoBanacb pabotorn MM, uto gaxe npuenekna K Hel BHUMaHne HACA, n6o
MeTof LaeT pe3ynbTaTbl, BUANMbIE TEMU, KTO U3MepPAET peakuuio Yenoseka.

Muorue “owyuianun’, UTo B rogbl HOBOTO ThiCAYENETUA 3Ta SHepPrna gocraBnAanacb n3 BceneHHon, u
ceryac OHa NOJTHOCTbIO AOCTYMNHa. Bo Bcell cBoel rnybuHe sHeprna packpbiniacb Kak HAKOrAa paHblue
npAmMo B pacnopsxeHue lMerrm n Ctuea, ceryac cTaBWUMKM 3KcnepTamu. OHM TBepAo CTapatoTcA
COXPaHUTb y4yeHWe 1 OOyuyeHMe UYUCTbIMM M YeCTHbIMW, UYYBCTBYS CBOK OTBETCTBEHHOCTb nepen
KaxabiM uHTepecyowmnmca. MHorvme ObICTPO NPOCMOTPEnM 3Ty SHEPruio B NMOUCKaX pPasfinyHbIX
0ocoObIX MNyTel ee WCMNONb30BaHWA WAW MO3BOJIEHWA NOAAM ee “owyTWTb”. JHeprua Besfe, U
HaCTOMUMBO AOCTABAAETCA HaM, YTOObI CTano nerye ee “yBugetb” n owyTntb. HekoTopble HMKOraa He
cnbiwanu o MNerrn n CTrBe, HO XOPOLLO 3HAKOMbI C HOBOW SHEpruve... Bce elle He Ha3BaHHOW, HO Takou
CUNbHOW, YTO ee Nerko AOCTUYb UM “MOYYBCTBOBATL” CaMbIM 3IeMEHTaPHbIM CNOCO6GOM.

CyllecTBYyeT TONMbKO OAMH UCUYEPMbIBAKOWUA UCTOYHUK MHbOPMaLMK AA MOMHOMO packpbiTUA 1
06bACHEHNA HOBOrO MoryuecTsa. MiHbopmMaLma ncxoanT OT Tex, KTO NpoBen nocsiefgHne fecATb feT,
WHTEePNpPeTMPYA ee HI0AHCbI. TakXKe, OHN NPOABAAIOT 3pesioe ee NCMOIb30BaHNe U Pa3BMUBAIOT CUCTEMY
LOCTVXEHUA 3TON SHEPIMMN CaMblM NMOJSTHBIM 06pa3oM.

Xota lMerrm MoxeT 06 3TOM He YNOMWHATb, OfHa W3 CaMbIX CJIOXHbIX Belleil, C KOTOpPOW ei
NPUWIOCh MMETb Aefl0 NMPY HanuUCaHUU 3TOW KHUMK, - MHGOPMAUMA packpbiBaeTca Bce Gonblue u



6onblue ¢ Kaxxabim mMecAuem. Korga Bbl MpekpaTute nucatb U onybnvkyeTe HanvcaHHoe? Korga 31o
6yneT caenaHo? Kak 3HatoT cenyac Merru n Ctus, 3Toro He 6yaeT HuKorga. CiefoBaTesibHO, 3TO NepBbIn
yuebHuk. OH OyaeT BBefeHWEM BO 4TO-TO CTOSib yOOKOe M HayyHOe, UYTO CO BPEMEHeM Mbl
NOCMOTPUM Ha3ag 1 YGUBMMCA, Novemy He “nonyunnn” ero paHbLue.

Merru n CTMB BMeCTe CO MHOI NyTELIECTBYIOT N0 MUPY. Al — NeKTOp, a He SHepPreTUYECKNiA PaboTHUK.
CHauana A HenpeaB3ATO CToAN U Habntogan, uto npoucxoauTt. ABcTpanus, KaHaga, OpaHuua, benbrus,
lepmaHua u WU3pamnb cmotpenu Ha [lerrm n roopunu: “O, pa, ewe oaHa GopMa KYTKOM
JHepreTnyeckorn paboTtbl”. lNoTom A BMAen, Kak paclMpAOTCA rfa3a CTYOAeHTOB MOCie Hepenu
ob6yueHua, n cenyac dunmanbsl 3TON PaboOTbl UMEKTCA B KaXKAOW U3 3TUX CTpaH. [pexHue Kputmukn
CTanu cambiMn yoexaeHHbIMU NpuBepKeHuamu! [ToToMy UTo cnucteMa paboTaeT, U pe3ynbTaTbl XOPOLLO
HabntogatoTcAa. KOHeYHO, ceyac A NpuUCTpacTeH, NPUCTpacTeH NoToMy, 4YTo TexHuKa BbanaHCMpoBKM
SMIM paboTtaeTt!

MpucoepuHantecb K lMNerrn B ee nyTewecTsun — B packpbitm nHdopmaumm o6 YHMBepCanbHOM
Kannbpyemon Cetn (YKC).. Mbl MOHANM, UTO MPOU3OLLIIO HEYTO, NO3BONAIOLLIEE OTKPbITb KpaH
HeBUAUMOM 3Heprun, Kotopaa Ao 2000 roga MHOrMM Kasanacb “ctpaHHon”. Celiiyac 3To Hayka... U Bce
COBCEeM, COBCEM, COBCEM MHaye!

- Jlu Kspponn

ABTOp cepun KHUT KpalioHa 1 coaBTop cepun bectcennepos “Jemu MHOu20".



Mpepuncnosue
Merrn @enunkc Jabpo

lMnaHeTa BpawaeTca BOKPYr COMHUA WM ABAAETCA 4aCTbio OFPOMHOMN Kpyxawenca BceneHHoMn.
BO3MOKHO NMO3TOMY Hac HEMHOro MoTpsAcaeT Bce, YTo BpawaeTtca! NoHMMaem, 0CO3Haem nn 310 un
HeT, BCe Mbl CyLLeCTBYeM B COCTOAHWM ABMeHNA. Cpen 3TON peanbHOCTU, IMYHO U KONNEKTMBHO, Mbl
CO-TBOPSAEM HOBYIO MapagurMmy, peanbHOCTb MNapafdokca. Bce Bmecte Mbl yKpenndem CBOIO
WHAVMBUAYaNIbHOCTb, Pa3BrBasA HOBbIE YPOBHU YBaXKEHNA OQHOIO K APYroMy 1 OTKPbIBas, Kak TECHO Mbl
CBA3aHbI.

CHavana A xoTena HanucaTtb 3Ty KHUTY, 4ToObl NoAennTbcs 3HaHnem 06 YKC — ocoboin cucteme B
Hallen sHepreTMYeCcKon aHaTOMUK, BCErda NOHMMasA, YTO BCE CUCTEMbI PU3NYECKON N SHEpPreTUyYecKom
aHaTOMUW B [eNCTBMTENbHOCTU ABMAIOTCA €AUHBbIM LenbiM. YTobbl CO-TBOPUTL MPOUYHbIE OCHOBbI B
AVHAMVKe HOBOW 3Hepruu, BaxKHO NMoHumaTtb ¢pyHkumio YKC. Takoe MOHMMaHKE MOMOXET ObICTPO 1
YeTKO BHeAPUTb AUHAMUKY HOBOW SHEPrMW B HalM NoBcegHeBHbIe »u3HW. YKC pa3BrBaeTca B HalLel
SHepreTUYeckon aHaToMuu, MO0 YeroBeYEeCTBO COBEPLUAET HOBbIA LWAr B CBOEN 3BOMOUAN W
JanbHenweM pa3BUTUM apXxeTuna KOIeKTUBHOIO LIeNoro.

NHpopmauua, KoTopon s aentocb, Npulliia B pesynbraTe MOWUCKa, HaxoxaeHus, obyyeHusa u
nyTewecTsua B TedyeHne nouty 30 feT. T BOCNPUATAA SOMNOSHAIOT MHOTOe K HallemMy HacToALeMY
NoHVMMaHWo B chepe sHepreTnyeckor pabotbl. PaboTa no Bcemy Mupy, C pasHbIMA KyNbTypamy U Ha
HeCKOJIbKMX A3blKax, PacKpblla HOBble B3rnAAbl Ha TO, Kak paboTaet YKC. PaboTas ¢ nepeBogumKkom, A
WHorga Habnoaato, Kak yenoBeyeckas sHepria oTBeYaeT paHblue, YeM MOHATLI cioBa! Mbl Bce Bpems
obwaemca Ha A3blke 3Hepruv - Apyr C Apyrom, ¢ BceneHHom n paxe ¢ camumm cobonm -
HernocpeACTBEHHO Ha KNETOYHOM YPOBHe Hawero cyulectBa. BaxHO noHumatb npupogy
SHepPreTMyecKoro A3blka — YTO Mbl FOBOPUM U YTO 3TO 3HAUUT?

C ypoBonbcTBMEM MpefcTaBnAl Bam [ssupa Jlanbepa, ¢usnka u reopmsuka. Takxke, [l -
NpaKkTuK 1 yuyntenb TexHUKn banaHcuposkn IMI. BsaumopnencTeys Bo Bpems oOyyeHuns, Mbl OCO3HaNu,
YTO KaXkAblll yaeprKMBaeT JOMOMHAKLLLee 3HaHWe, Kacatoweeca 3neKTpomarHutHon npupogbl YKC n
mMexaHu3ama TexHnku banaHcnposkm M.

[o1iB cKka3an: “Teos paboTa JOKa3blBAeT MOM TEOPUU, a MOV TEOPUM [OKa3biBalOT TBOK paboTy”. B
utore A nNpurnacuna ero Hanucatb MNPUIOKEHWe K 3TOW KHure, M OH cornacunca. lpounTas
npeacTaBieHHyl0 UM MHPOPMaLMIO 1 OCO3HaB FNyOVHY ero MoHUMaHWA, A MOHANA, YTo Oblno Obl
YMECTHO MOMpPOCUTb €ro CTaTb COABTOPOM 3TON KHUrM. CNnoCOBGHOCTb MPUKNagblBaTb KpUTUYECKoe
MblIlUSIEHVNE K MOHUMAHUWIO YEHHEeNVHroBOW MHbOPMaUMM OYeHb Ba)KHa B STOT Mepuoj Hallen
aBosnounn. Hagetcb, 3ta nHGopmMaLmna NOCNY>KUT MOCTOM MeXAY Mupamn MeTadusnkmu 1 HayKu, BHOCA
CBOV BKNag B 3¢PpeKTUBHOE 06 beAUHEHNE HAyKK 1 oyXa.

MHorue ntoan oTHOCATCA K 3emne Kak K “nnaHeTe Bblbopa” wunu “3oHe cBobogHoun Bonn”. B aton
06nacTv 3HaHUA Mbl — HOBMYKU, 1 3TO BOJIHYOWMe HOBOCTU. Kak Mbl onpefensiem csoboay? Kak mbl
onpepensem NPOCBETNIEHHYIO XM3Hb? A yacTo Aymaro 06 OAHOM U3 MOUX MpefLeCcTBEHHNKOB, [XoHe
XapTe - TBOpUe [eknapauun HesaBncMMOCTW, U O BugeHUU CcBOOOAbI, KOTOpoe ObiNo Y HEro n ero
MY>KeCTBEHHbIX COBPEMEHHMKOB, KOria OHY NOAMMWCbIBaNY 3TOT AOKYMeHT. OTBETbI Ha MOCTaBNEHHbIE B
HeMIn BOMPOCHI He MOMUTMYECKNE; OHN OYEHb JINYHbIE U MEHAIOTCA B 3aBMCUMMOCTM OT BOCMPUATUA
cB06OAbI M MPOCBETNEHUA KaXXA0ro MHAMBUAYYMA.

fl cTpacTHO nopAep»K1Bal0 MPaBO KaXAoro 3HaTb 1 AeMOHCTPUPOBATb €ro Win ee paclnpeHue.
He3aBncrmo 06 06CTOATENBCTB, B KOTOPbIX Bbl MOXKeTe ObITb B STOT MOMEHT, Celiiyac Bbl UMEETE NPaBo
3HaTb O CBOeM pacwupeHun. Ecnn Bbl uyBcTBYeTe ceba 6eCccUNbHbIM UM XOTUTE YCUAUTb CBOE
owyuleHne ceoboabl U HE3aBMCUMOCTM, C/ledyloWniA War — 3BOMIOUMA CO3HaHuA. Bbl yxe B
napTHepcTBe C BceneHHoW. Bbl yxe obulaeTecb B3auMHbIM ronorpadumyeckmum obpa3om co BCel
BceneHHown. Ecnn Bbl CO3HaTeNbHO MBETe B MOLLHOM pe30HaHCe C 3TMM B3aUMOOTHOLUEHMEM, TaK
depaTtb! M3yuante OGonblle W MNpaKTUKyNTe BCe, Yemy yuuTecb. Mbl npoBepsemM HaBblKM U
OrpaHnyeHnA cBoel CNOCOHBHOCTN CO-TBOPATD.



Mokanyincra, CMOTpuTE BbiLLe 0ObIX CJIOB UM KOHLENUWIA B 3TOW KHUTE, KOTOpble MOTyT ObITb BHE
BalLel c1cTeMbl BepOBaHWIA. fl mounTato Baly Bepy 1 npeanarato 3Ty MHGOPMaLMIo Kak NpakTuyeckoe
PYKOBOACTBO, UYTOObI MOMOYb B CO-TBOPEHWUM CaMOW MPOCBETIEHHOWN M3HW, KOTOPYIO Bbl TONbKO
MOXeTe CO-TBOPUTD.

»Kenaio Bcem HanofHeHHOro MUPOM PacLIVPeHMA.

- Ne2au ®eHukc Jabpo



BBepeHune

K untatentio
Hasng Jlanbep

Hoporon Yutatenb, 3ecb A MOry NOroBOpUTb C TOBOWM NINYHO, Kak ecnn 6bl Mbl Obinn B OAHOM
NPOCTPAHCTBE U BPpeMeHM. B 3TOM TeKcTe Tbl BCTPETULLBLCA C HECKOIbKUMU MAEAMN U BOCNPUATUAMM,
KOTOpble Mbl, BO3MOXHO, y»ke € To60I pasgensem. OTnmyaeTcs, MOXeT ObiTb, TONbKO A3bIK BblpaXKeHUs.
Ecnn Tbl elle He 3HAKOM C NpPeACTaBfEHHbIMU B 3TOW KHWre TePMUHAMU, HE CIIMLLIKOM BOJIHYMCA U
HUKOUM 06pa3oM He pa3oyapoBbiBaiica B cebe. MHOrme yyeHble cerofHALLHEN HayKy TOXKe CHayana nx
He 3Hanu. CnoBapb TEPMMHOB, MPUBEAEHHDBIV B KOHLIE 3TOW KHUMM, CO3faH, YTOObI NMOMOYb HaM NMETb
OOVH U1 TOT e GyHAAMEHT U NO3BONNTb MaKCUMaSbHbIN 06MeH nageamu. [1se ctpaHuLbl MpunoxeHna —
AnA “TexHapei’, XoTA HEKOTOpPbIE YAacTW YNTAKOTCA NIEFKO Ha NPOCTOM A3blke. A npeanonaran, uto Tbl HE
06a3aTenbHO obnagaelb NOObIM HAayYHbIM OOPA30BaHUEM... NN MO KPAWHEN Mepe MUHUMAasbHbIMU
3HaHuAMK. fl NbiTanca co3gatb Ana 1eba ocHoBy. TBOE MPEUMYLLECTBO B TOM, YTO Tbl He UMeellb
3apaHee NpeacTaBAsAeMbIX OFPaHNYEHU MO OTHOLEHUIO NPUPOAbI peanbHocTh! Kak rosopun Pobept
MoHpo: “Hawa camaa 60s16was unio3us cocmoum 8 mom, Ymo y Hac eCmob 02paHu4eHuUs".

Ycnnue, KoTopoe Tbl NPUOXKULLb, paboTas C STUM MaTepuanom Co CBoel CO6CTBEHHOWM CKOPOCTbIO,
Toro ctout! B utore Tbl oBnageeLlb A3bIKOM KOHLEMLUWUIA, KOTOPbIA Halaewb nonesHbiM ana 6eceabl
Jaxe C yyeHMKaMun pasnuuHbix npodeccuin. He obsa3aTenbHO cornawaTbcAa CO BCEMU WAEAMM UK
npeacTaBNeHHbIMX  34eCb MOoCTynatamu. Y Hac HeT BCeX OTBETOB, KacCaloWUXCA HeBUAMMOMN
peanbHOCTU, U, HaBEpPHOE, HMKOrAa He byaer. OgHako, yBepsto Tebs, uto BCA “TexHonormsa” TpedyeT
Lara BBepX B KOHLENUUAX, €CNIN- Mbl XOTUM HauyaTb MOHMMAaTb PeanibHOCTb, KOTOPas, MOXOXe, AaHa Ham
Kak Bud Ha PaccmosaHuu; nyTewecTB/A BO BPEMEHU MOTYT OblTb YeM-TO GOMbLUMM, YeM FMNOTE30W; a
Apyrue napaHopmasbHble ABIEHMA OTKa)KyTCA ObITb 3aMeTEHHbIMU MOJ, KOBEp.

Tex, KTO oulyLlaeT “TOHKY0 3Hepruo” Moo BOKpYr cebs nnbo BO B3aMMOOTHOLLEHUSX C APYTUMMY,
He HYXHO ybexJaTb B ee cyllecTBoBaHMM. [Ipyrue, KTO roToB yepe3 NpakTNKy OTKPbITb ce6A MOTOKY,
HanayT MHTPUTYIOWNM O6HaPYXWTb, UTO NIPa C HaXOZALLENCA B pyKax SHepruen owyuaeTca Kak urpa
¢ marHnTamu! Urpaa ¢ marHutamu, Tbl Urpaellb B runeprnpocTpaHcTBo! BepAT, uto runepnpocTpaHCTBO
- cdepa TOHKOWM 3Heprun. Bxoasa B sHepruo rmnepnpoCcTpaHCTBa, Tbl BXOAMLLIb B 6ecKoHeuHoCTb! U
ONATb-TaKW, KaXbl U3 HaC — OTpaxeHne 6eckoHeyHoCTw!

Mwup Tebe,

- JA>eudJlanvep



BBEAEHUE
B 3MOXY NEPEMEH

Mbl npebbiBaeM B yHVKanbHbIX KOOPAMHATaX, KOTOPble onpeaensaem Kak MpoCTPaHCTBO U 3HaeM Kak
Bpems. [Togo6HO KMTY, UenoBeyecTBO “BbINPbLIrHYNO 13 BoAbl", 4TOObl 0OHapyXKTb cebs B 21 Beke. 3T
HeuTo Gosbluee, Yem NPOCTO KaneHjapHoe cobbiTue. Bo MHOrMX npmMmepax nctopryeckne MMpoBble
cobbiTnA 20 BeKa Hecnun B cebe BO3MOXKHOCTb NepemeLleHna nnaHeTbl 1 ee obrTaTenein B abconoTHO
APYrylo BpemMeHHyto nvHuio onbita. Co BpemeHeM noTpeboBanuch He 6onee, Yyem NPOCTOM NOBOPOT
nepeknioyaTena Uy Haxatne KHOMKK, YTobbl MOCNaTh HaC UMEHHO Tyaa.

HactoAwana BpemeHHas nvHMA onbliTa oTMeuyeHa Tpuymdom uenoBeyecTBa. KonnektmBHo Mbl
BblOpanu NCNbITbIBaTb MyTb, YAepKMBaloWmin 6onblioe obelaHme, Korga Mbl CMOTPUM B bGnmkaiwee
6yaywee, Ha NyTW YenoBeyecTBa NIEXUT HEYTO 3ameyaTenbHoe. Mbl FOBOPKM O MpeacToAleM Ham
“cpsure” [1].

HAABUTAIOLYNECA TTEPEMEHDI

Hapsuratowmeca nepemeHbl MPONCXOAAT Ha YPOBHSAX Bblle HALIero NocTuKeHnaA. ITO OTparkaeTca
B CrefyloLemM yTBepXKAeHNN:

“bnazod0apa 2eoMazHUMHbIM U3MeHeHUSM, 4pe3MepHOl COJIHe4YHOU aKmueHocmu U
KocMu4YecKkomy cO8u2y 8 NpoCcmpaHCcmMeeHHO-6peMeHHOM KOHMUHyyMe, npou3owsio usmeHeHue
ecmecmeeHHol nynecayuu 3emnu u ConHYya, Komopas cmajna He 3/leKmpomazHUMHoOU, a
cKanapHo-maxuoHHou. Mel a6conomHo yb6exx0eHbl 8 MOM, 4YMO >MUMU KOCMU4YecKumu
U3MeHeHUAMU OUpUXXUPOEean/KOHMPONUPOEAs 6bICOKO NPOodeUHYMbIli eHe3emMHOLI'°Po9 Teopuos
pasym 0514 380/1104UU CO3HAHUS, Yesioeevecmeaa u Mamepu 3emnu. B npedbiOywjux noc/1aHUAX Mbl
YNOMUHA/IU, YMO OCHOBHble KOHCMaHMebl BceneHHoli MeHAIOMCA, U NOJIOMHO NpocMpaHcmea-
8pemeHU nodsepzaaemcs KOJ10CCa/lbHOMY O08UM(eHUI0 3AKpy4U8aHusa uau “ceepmoi8aHuio’; 4mo
Aensemca peasbHbIM MeXAHU3MOM, co30arwum ¢usuyeckue Ke8AHMOBO-peaMuUBUCMCKUe
KocMu4yecKue u3sMeHeHUA. Beipa)kadace KpamKumu u npocmeiMu MmepMUHAMU, CHA4ana >mo
OoKasviedem O2poMHOe 8JlUsHUe HA YM, ncuxe U MOHKUe mesa 4esioeekda, a 3amem HA e20
¢usuyeckoe mesno, ocobeHHO HA MO32, YeHMpaabHyl0 HepeHyl cucmemy u kKomnnekc [JHK...
Co6bimus ycKkopAloMcs, a SMoyuU ycuausaromcsa noumu cmokpamso” [2].

OTo yTBepXAeHne noaswunocb B 1999 rogy B nybnukaumu JpesHaa myOpocme U CO8peMeHHAA
¢hu3uka. BoilwenpuBeneHHOEe BbiCKa3blBaHMe 3BYUUT Kak TO, YTO Bbl OXMAanm Obl ycnbiwatb, ecnim Obl
6b111 HabnoaaTenem B LeHTpe ynpaBneHUsa KocMuyeckum Kopabnem SHmepnpatia n3 TeneBrn3nNoHHON
cepun “3ge30Hoe nymewecmeaue” OfHAKO, aBTOP 3TOrO YTBEPXKAEHUA — He MPeACcTaBUTENb HAYUYHOW
daHTacTMKM. BO3MOXKHO, TONbKO HECKONbKO HayuHbIX YMOB MyiaHeTbl JeCTBUTENIbHO MOHMMAIOT, YTO
O3HayaeT BCA 3Ta HayyHas TepMUHonorua. [lnAa ocTafibHbIX — MPOCTO OYeHb ACHO PaCcKpbiBalOTCA
OKa3blBaeMble Ha YeNIoBEeYECKMI OpraHn3m AeNCcTBrA U Ux nocneacTams!

HEOBXOOMMOCTb BHYTPEHHEIO BAJTAHCA

B cBoeln paclumpsiowen cosHaHme KHure Hayka u npeobpdsosaHue 4esogeka — MoHKuUe 3Hepauu,
HamepeHue U CO3HAHUe Yunbam 3. Tunnep (QOKTOP HayK, 3aCiyKeHHbIn npodeccop ¢GU3NKu
CraHdoppackoro YHMBepcuTeTa) npurnawaeT paccMoOTpeTb TO, YTO, BO3MOMHO, Mbl Haxoaumca nop
[enCTBMEM MapameTpOB M3MEHEHUS, BAMAIOLWMX Ha JINYHbIE SHepreTuyeckne cucteMbl. 3TOT BONPOC
OH MoAHUMaeT cneayoLwmm obpasom:

“lMpednonoxxum, Ymo 6n1azo0apsa Hekoemy 3Hepzemu4YecKOMy COCMOAHUIO HA OYXO8HOM uau
MeHManbHOM YpO6He KOCMOCA, pda3eueaemcs nammepH, 6bIHyXOalwuli YaKpel 6cex
cocmaenAlwuX YesoeeyecKkozo aHcambia epaujamecs 6bicmpee u 6oicmpee. Ecnu 661 paseusoce
makoe Kocmu4eckoe cocmosiHue, U 4akpwl stodeli epaujanucb 6ol 6bicmpee u Gbicmpee, mo
3HepzemuYeckue HecbanaHcupoeaHHOCMU 8 UX Menax ycunausanuce 6bl U packpeieanu cebs
CHavana Kak yeenuvueaioujeecs HanpsxeHue, a 3amem Kak HepeHble paccmpolicmea u opyaue
paccmpolicmea 8 mesie (80 MHO20M HANOMUHAA sid/leHUe nadeHUs1 HanpskeHus)” [3].
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Mpodeccop Tunnep obbACHAET: ecnu Obl Takoe MPOK3OLWO, TO B YENIOBEYECKOM OpraHusme
BbIABMNOCH Obl pasHoobOpasue ABMEHW, HEKOTOpble K3 KOTOPbIX ABWAUCH Obl 3aKOHOMEPHbIM
CNeACTBMEM HapylleHWA BHYTpeHHero 6anaHca, “noka noaM He HayyaTca BHYTPEHHeMy
CaMOYnpaBeHNIO 1 TEXHMKaM SHepreTuyeckon 6anaHcnposku..” [4].

B nocnepytowen rnase lNpodeccop Tunnep BbicKasbiBaeT 03abOOYEHHOCTb MO OTHOLUEHWMIO K
YnpaeneHuio [naHetoii-flomom. B Hell OH o06cCy)KpaeT oOMbIT B3aUMOOTHOLUEHMI YenoBeKa U
nofpasfensaeT nx Ha TpPY KaTeropuu:

Yenosek no omHouwieHulo K Kocmocy; Yenosek no omHoweHuio K ceoemy s; Yenosexk no
omHoueHuio K o6wecmay.

BbicKasbiBasi 03a00UYEHHOCTb HEOOXOAMMOCTbIO NMpPeobpa3oBaHUs Ha Bcex ypoBHsX, Mpodeccop
Tunnep noABOAWT Hac K criegytoLlemMy NOHNUMaHWIO:

“EOuHcmeeHHbIll cnoco6 xenaemoz2o0 npeobpaszoeaHus 8 uHOusudyymax u obujecmeax
3aKnoyaemcs 8 3Hep20-noJiedbix 83aumoodelicmausax Yyesoeeka” [5].

OH 06bACHAET, UTO Takoe NpPeobpa3oBaHe BO3MOXHO U MPUHECET MOMb3y, NOCKONIbKY BCE Mbl
CBA3aHbI C SHEPrmen KOCMMUYECKOro UCTOYHMKA, U HEMOCPEACTBEHHO 13 3TOW SHEPIUN Mbl YHUKaSIbHO
CTPOVM MaTTEPHbI CBOUX SHEPreTUUECKIMX MONEN.

Mol o6nadaem eHympeHHUMU MeXaHU3Mamu npeo6Gpazoebieamb KOCMUYeECKYI0 3Hepauilo 6
nammepHbl, CMAHOBAWUECA SHepzemuy4yeckoli NnoONUCbI0 MO020, KeM U YeM Mbl Aensaemcs. Smu
nammepHol ussiyyaromcs eoeHe. Koz20a, 8 pesysibmame pacuwiupeHus CO3HAHUA, HAWU NammepHbl
KavyecmeeHHO 3680J/1I04UOHUPYIOM, 3MO OKA3bleaem NoJ1oXKumeJsibHolli 3hheKm Ha OKpyKaroujux.

MocKonbKy Mbl OLLyLLaeM Ha cebe BANAHUS U3MeHeHUs 1 paboTaemM Haj TeMm, YTobbl MPUCNocobuTb
1 aanTupoBaTb CBOW BHYTPEHHME MexaHu3Mbl 1 uenu, NMpodeccop Tunnep npegnaraet cogeprkaliee
Hagexay oboapeHue. MNogHUMan NHANBUAYaNbHOE CO3HAHME, Mbl PACLLUMPAEM CNEKTP U3NydYeHus, u “B
TakoM Cillyyae Kakfbli MOXKET OKa3blBaTb HEKOTOPOE BiMAHME Ha Mpeobpa3oBaHMe MacC CBOUMY
NIMYHBbIMK NoNAMM n3nyyeHna” [6].

BAXHOE NMPEOBPA30OBAHNE

MyTb npeobpaszoBaHuA HeceT B cebe obellaHne NnepemMeH Ha KIIeTOUHOM YpOoBHe, BKnovasa OHK.
OueBuaHOCTb 3TOro O6CYXJanacb Ha npumepe JETEW MHAOWIO. Mbl noHumaem, uto Hawa AHK
nofBepraetcsa BAMAHUIO BHELIHWX SHEPreTUYeCKMX UCTOUYHMKOB. ITO NpefnosioxeHne oTparkaeTca B
HwKecnepywowem yTteepKaeHun [lonkoBHuka Oununna [Ox. Kopco nocne ero 6Geceg ¢
nccneposatenem [1-pom Mcnepo Onevem B 40-x rogax:

“fl dyman, ymo mo, Yymo OH HA3bl8AJl 80JIOKHOM BHYMpU Ka)k0ol Kaemku, - oukas u
ceepxecmecmeeHHasA meopusA. 5mMo 80JIOKHO aKkmusupyemcsa HeKUM Kocmu4deckum delicmeuem
unu gopmoli 31eKmpomMazHUMHO20 U3/y4YyeHUsA, HenpepbieHO 6Gom6apdupyrowum 3emaio us
8HeWHe20 UCMOYHUKA U pe3OHUPYWUM C NOCMOAHHbIM 80CCMAHO8JIeHUeM 3JleKmpu4yeckol
akmueHocmu mo3sea” [7].

HecoMHeHHO, 13 3TOro yTBepXAeHMA Mbl MOHMMAEM, YTO BHeLWHMe paKkTopbl, Banawwme Ha OHK,
He HOBaA mpeA. TakxKe OYEBMAHO, YTO OHa CuuTanacb Yem-TO M3 pAda BbIXOAALWMM HEKOTOPbIMM
HayuHbIMY ymamu BpemeH [I-pa Oneuva.

YTO TAKOE PEAJIbHOCTb?

PacTyulee oco3HaHWe MMeeT feno C BONPocaMm OLYyLLEHUs peasibHOCTU. YTo6bl MOHMMaTb 3eMHble
Zena, Ham TpebyloTca 3HaHVe NCTOPUKY 1 PeasibHbIX OKPYXKatoLMX HaC COObITMI. BO3MOXHO, NOKa mbl
6opemcA 3a MOHUMaHWE M HAXOXAEHVE WCTVHbI B TPEXMEPHOW 3eMHOW pPeanbHOCTW, 3Ta KHWra
BO3bMeT Bac ¢ cobori B chepy HEBUANMOIO 1 HemaTepUuanbHOro.

Yenoeeuveckaa >seonwoyus xapaKkmepusyemca “omkpeimuem” cywecmeoeaHusa “HOBbIX
usmepeHuli u cxeM Hacmpoliku Haweli >Hepzemuyeckoli OUHAMUKU. 3MuU u3mMepeHUusA
cywecmsylom Kak 3j7eMeHmbl meopeHusA u 0ocmynHbl 8Hympu Haweli co6cmeeHHoU
MHoz2omMepHOU KoHguaypayuu. Pacmywee ocosHaHue ekrodaem 8 ceba noHUMaHue mozo, Ymo
Mbl MOXKeM CO3HameJlbHO U3MeHsMb C80U BHYyMpeHHuUe apxumekmypHole duHamuku. locmynas

”



mak, Ml pacwupseM 808He C80lU Y20/1 3peHUA, Ymo6Gbl emecmums euwje 6Gonbwy 4acme
meopeHus.

DHepreTnyeckoe none yenoseka U YHuBepcanbHas Kanubpyemaa CeTb (YKC) cywecTByloT BHe
HaLlero OLWYLLeHNA peanbHOCTU. BblpacTas B CO3HaHUKN, Mbl MOXKEM OXXMAATb, YTO Halla KOHLUenuus
peanbHOCTU GyAeT pacluMpATbCA Bbllle HbIHEWHUX BocnpuATUi fomo CanueHc. B 3To KHure mbl
3HAKOMUM C MA€eelrt O TOM, YTO Mbl MOXEM BJIUATb Ha SHepreTMyeckne Monsa Apyroro MHAMBUAYyyMa
NoCcpeacTBOM B3aMMOTHOLLUEHUA YeNoBEeKa C YeIOBEKOM. JTa nAesa He BbIXOAWUT 3a PaMKK Hay4YHOMN
MbICAK. Mbl OTCbllaem unTaTensa K 3amevanuio T.U. bupgeHa [8]:

“Cywecmeyem npoyvyHAA CKANAPHAS 3/1IeKMPOMA2HUMHAA OCHO8A — a6CONIIOMHO HAy4YyHasA
ocHoaea - 07151 OpeaHeli udeu o “yenumesnibcmae aypol” unu aypuveckux men’.

TepMuH “aypuueckne Tena” 34ecb UCMONb3YETCA Kak Hambosee o6LWan CCblfIKa Ha BCe KOHLEMLMM
“TOHKOro” 3HepreTUYeckoro Tena. MIMEHHO B TakoM CMbic/ie ero ynoTpeb6naet Tomac W. buppeH -
FMaBHbIA CTOPOHHUK CKANAPHOW SNEKTPOMArHUTHOW Teopuu W u3obpeTaTeNib dHEPreTUYecKmnx
NPU60POB “CBEPXHACTPONKKN” (M3BNEYEHNE SHEPTUU 13 BUPTYANbHOro NpocTpaHcTBa/Aupaka mopsa/
Kocmunueckom Cetn). T.U. bupaeH paccmaTprBaeT MO3I Kak

“CkanapHelli uHmepgpepomemp-0emeKkmop He3eMHbIX hapamempos. 3mo no3eossdiem
sudeHUe HA pACCMOAHUU, ACHOBUOeHUe, ACHOC/blWAHUe, Mmesienamuio, 3HAHUe NPOWJio20 U
6ydywezo, ncuxokuHe3 u m.0. - KOHe4YHO, 8ce s6JIeHUsA Kadccudeckol napancuxosoauu
06vsACHAIOMCA HenocpedcmeeHHO meopueli CKaNAPHO20 3/leKmpomazHemusma” [9]

To, uTO cenyac Mbl paccmaTpvBaeM Kak MapaHopMalibHOe, OfHaKAbl MOXeT CTaTb ANnA ntogen
HOPMaJibHbIM, MO0 Mbl YUMMCA MOJIb30BaTbCS U pPa3BMBaTb TMNEPPYHKUMM MO3ra U KIeToYyHoe
npeobpa3oBaHe Ha BCEX YPOBHSIX HALLEro CyLlecTBa.

B UI'PE CO3HAHWE W HAMEPEHWE

Bctynaa B spy HoBol Teopun 1 HoBoln ¢usnkn, TU. BupaeH n gpyrne nporpeccmBHble HauHble
MbICIUTENU, Takne, Kak MNpodeccop Tunnep, roBopAT: B Hawen peanbHocTn ym n HAMEPEHWE wvrpatot
pOnb CO3HaTENbHOWM NPUYMHDBI. B 3TO KHMre 1 B Haweln napagurme peasbHOCTU Mbl paccMaTpUBaeEM
HAMEPEHWE «kak peanbHylo cuny. EQWMHCTBEHHbI CnNocob oxapakTepm3oBaTb 3Ty cuiy -
mMemacghusuyeckul (ceepxgusuyeckuti), 60 oHa BblLLE NOHATUA OPTOAOKCANTbHON GUBMKN.

B koHmekcme peasibHOCMu, OCHOBAHHOU HA HeBUOUMbIX OP2aHU3AYUOHHbIX nammepHax
8Hympu Hesuoumbix usmepeHuii, HAMEPEHUE - cuna, komopas cay»xum, YmoG6bl usmeHamo,
8blbupams, npudasame ¢opmy, moduguyuposams U Op2aAHU308bI6AMbL 3MU nepeUYHbIE
nammepHol. Ko20a okasvieaemca nwb6oe u3 >s3mux enuAHUl, UHPOPMAYUOHHbIe noss,
¢dopmupyrowue mamepuaneHsili Mup, MeHsalomcA. Takoe usmMeHeHue ycKopsiem du3sudeckue
usmeHeHue.

PacwunpAas cBoe NOHMMaHMe Bbille OrpaHMYMBAKOWEro B3rMAda Ha To, Kak “Habniopatenn”
BO3AENCTBYET Ha pe3ynbTaT 3KCNepMMeHTa B GpU3MKe 4acTul, Mbl BXOAMM B CO-TBOPEHME CBOEN
peanbHocTn. Co-TBOPEHUE peanbHOCTU — crefylollee NocaHne, Korga Mbl NPUXOANM K MOHUMAHMUIO,
yTo

“MexaHu3mel yuknudeckoli pa6bomeo! Taiiysbl pabomaiom uepe3 G6GeccosHamesbHbill
mMazHemusmM. SmoO nomMozdem ycu/iueams numamwuili  MdzHemu3sM CO3HameJslbHbIX
803mMoMHOCcmel unu peansHocmeli” [10].

OTO MOMHOCTbK COOTBETCTBYET OMUCaHWMIO, JaHHOMY [lokTopom Hayk, ¢um3ukom CTuBeHOM
MetepceHom B ero kHure KsaHmosas meopus Tat Yu: Taney yma Hao mamepuet. CtuseH [eTepceH
npofomKkaeT 06bACHATb, KaK CO3HaHKe B3aMMOAENCTBYET C “LabIoHOM XN3HKN":

“(LLla6s10H)... co30aem 2eomempuio >KusHeHH020 noJsiA. OH AenAemcs cunoli, Komopas osuzaem
NoOMoKU UCMOYHUKO8 NnoJisa no meny. Takasa mampuya makxe Moxem 6b6Imb 3anpo2pammuposaHa
8 CO3HAHUU UuNuU MO32e NOoCpedCMBOM 3MAJIOHHbIX acnekmoe (Taliy3el), OMHOCAWUXCA 68
KOHKpemHoMy pacnoJiox<eHuto 6 mesne” [11].



MaTtpuua, WwabnoH, peweTka, NaTTepH — BCe 3TU onpefenieHnAa OTHOCATCA K FreoMeTpUyecKom
dopme. leomeTpus — 0CHOBA Pa3BUTKA BCEX KMN3HEHHbIX GOPM.

“®akmuyecku, ece XU3HeHHble (hOpMbl A8/1AIOMCA 2e0MempuYecKUMU nammepHamu, HoO 3mo
He 8UOHO NpUYUHHOMY 3peHuio” [12].

70 XopoLwo 06bAcHMN pyHBano Menbxucefek — usnk n ocHoBaTtenb LiBeTka MnsHu. Tem, uto He
BUAHO MPUYNHHOMY 3PEHUIO, AVPWKMPYET “NofpasymeBaemblii MOPAAOK". ITOT TEPMUH UCMONb30Ba
¢u3nk [OaBmag bom ana oObACHeHUs TOro, YTO HAaWaA pPeanbHOCTb ABNAETCA “pacKpbiBatowmmca’”
NPOABNEHNEM OPraHM3yoLero NoTeHUrana, a pasymMm He cpasy HaMu BUANM.

“CoanacHo bomy, npoucxoodsaujee 8 npocmpdHcmee-spemMeHU onpedensemca mem, 4Ymo
npoucxooum 8 HeJIOKaJIbHOlI peaslbHOCMU 8bille npocmpaHcmea-epemeHu” [13].

Joktop AMuUT focBaMm paclumpsaeT 3Ty ngeto B KHure Camooco3Harouwasa BceneHHaa — kak co3HaHue
co-meopAem MmamepuasbHbll Mup.

rOIOrPAOUNYECKAA CBA3SAHHOCTb B MHOTOMEPHOW PEAJTbBHOCTM

Hasua bom, G13UK, BHECILMIA OFPOMHbIN BKS1aL B 06/1acTb KBAaHTOBOWM $ur3mnKK, “ronorpadunyeckn”
CBA3bliBaeT HaC C KaXAblM aCNekKToOM mMatepun, CO3HaHMA N BUANMbIMA N HEBNOANMbIMIA BceneHHbiMmu.
Mbl — YacTb ofHOro o6LWKpPHOro “ronoasuXeHUs”. Bonctuny, pasgeneHve — unno3sua. CornacHo bomy;,
B CBOEN OCHOBE BCE Mbl “Hepa3pblBHO” CBA3aHbl, HECMOTPA Ha wAn3uo pasgeneHna [14]. dTa
CBA3aHHOCTb OXBaTbIBAaET O6LWMPHOE NPOCTPAHCTBO HEBUAMMbIX aCMEKTOB CIIOXKHOMN, HO 3P dEKTUBHON
CTPYKTYpbl Hawel Bugnmon BceneHHon. N60 B ocCHOBe 3TON BceneHHoW nexut nayTuHa,
BpALLAOWAACA Ha BCeM MPOTAKEHUN B6ecUMCNeHHbIX M3MepeHniA. 3Ta NayTMHa CBA3bIBAaeT BOEAUHO
MHOrOMepHOe MOMIOTHO (Kak 6eCKOHEUHY!IO Lienb), NyNIbCMpPYs *KU3HEHHOW CUJTON BCEroO CyLeCcTOBaHMS.
3To BbIpa3uTeNbHO onucaHo bpanaHom [puHOM B ero yTBepXAeHWW B KHure SgdekmusHas
BceneHHas:

“lMonomHo Haulel BceneHHoll - UHMEHCUBHO nepensiemeHHbIli MHO20MepHbIl 1abupuHm, 8
Komopom cmpyHbl BcesieHHoli 6eckoHe4YHO chiilemaiomcsa u eubpupyiom, pummuyecku nynbcupys
C02/1aCHO 3aKoHam Kocmoca” [15].

[MYBOKAA CBA3b

NodHumasa ceoe oco3HaHue, OOHAM@Obl Mbl npudeM K NOJIHOMYy NOHUMAHUIO HEe MOJIbKO
cyuwjecmeoeaHuss Hawux JIUYHbIX SHep2emuyecKux noJseli U NapaHopManbHbix cnocobHocmel, HO
U MHO20MepHbIX 2paHeli u Npupodbl Hauleli cyujHocmu. Takxke, Mbl npudem K NOHUMAHUI0 Hawel
ceA3aHHocmu ¢ BcenernHoli, Opye c Opyzom u 2ny6okoli npupoodbi ceasu Yenoeeka c Yenosekom.



lNoceaweHue 8 caem
[naBa 1

Ucmopus MNMezau
Xopowio 66imb uckamenem,
Ho paHo usiu no30HO Mol Hatidews. ..
M moeda npasusbHO omoame mo, Ymo mel Hawer, -
0ap mMmupy u mem, Kmo e2o npumem.
Yalika [JxxoHamaH JluguH2acmoH
Puyapo bax.
C nep8biM ObIxaHueM Mbl NOCBAWAEMCA 8 WIKOJTY XU3HU HA niiaHeme 3emJisl.
AvixaHue y2nybasem noceawjeHue 8 CBAWEHHYIO WKOJTY XU3HU.

Bce Hauanocs, Korga...

CyulectByeT MHOKECTBO MHEHW, KaK Mbl MHKapHMPyeMca Ha 3Ty niaHeTy... no Munoctn bora,
CTOsl B oYepeaun, Ytobbl clofa nonacTb uny bnarogapsa KOCMUYeCKoln ciydaiHocTu. B moem cnyyae s
poamnach Tak 6bICTPO, UTO aKyLlepKa He MoBepuia Moel MaTepw, Koraa Ta No3Basla ee 1 CKasana, uto A
yXe 3aecb. “Baw pebeHOK He MOXeT ObITb 34ecb!” — KpUKHYNa OHa 13 cocefiHel KOMHaTbl. YAuBneHHas
MaTb Mpokpuyana B oTBeT: “Ecnu mon pebGeHOK He MOXeT 6OblTb 3pecb, Torga 4yto 310?” Takoe
COMHUTENbHOE NPUBETCTBME MaHETbI 3eMJ1A 3aCTaBNAET MEHA CMEATbCA KaXKA bl pa3, Koraa A 06 3Tom
aymatio!

MoMmHI0, UTO »KMBO MeuTana Ao NATU neT. MOXHO CKa3aTb, Y MeHsA OblIo CTpeMEHNE YTO-TO YBUAETb
unu xmBoe BoobparkeHne. Bokpyr ceba A oco3HaBana “KomnaHuto”. CambiMy NyyliMy TOBapULLamm
no wurpam ObIM BOOOpaxaemble CBETAWMECA CYWHOCTM, C KOTOpPbIMA A pasroBapuBana
HeCcKOHYaeMbiMK Yacamu. MHorga A Bupena ApYrnx CBETAWMXCA CYLWHOCTEN C KaKoW-TO OYeHb
HeapyxentobHol sHepruen. IHCTUHKTUBHO A 3HaNa, YTO UM He cnefdyeT AoKy4yaTtb. He 6bio pake
HameKa Ha Nto6oNbITCTBO, MOTOMY UTO MX SHEPrUA OTTanKMBana mMeHs. IHorga A gymaio o Tex paHHUX
nepexnBaHUAX U yAUBAAIOCb CEroAHAWHUM NpobieMaM pPacrno3HaBaHWA U HeCYXXAEeHUs, CTOALLMMM
nepea KaxzabImM 13 Hac.

B BO3pacTe nATU NeT A CTaNa CBUAETENIbHULEN 6eCcCMbICIEHHOrO 3axaMieHnaA Hallell KBapTUPDI
CcBOMM OTUOM. Pa3buBan Bce B Myx U npax, OH MOZOLIEN K CTEHE, KyAa MamMa MoBecuia HECKOJIbKO
PUCYHKOB, KOTOpble Ha 3TON Hepdene A HapucoBana B AeTCKoM capy. OTel copBan MX CO CTeHbl C
rHeBHOW TMPafou HEKOHTPONMPYeMOro rHeBa. [Toka OH pBan NX Ha KNOUKKM, BO MHE MPOWCXOANIIO YTO-
TO CTpaHHoe. BO3HMKNO olylieHne, YTO BOKPYr Hayan GpopMMpPOBaTbCA KOKOH SHEPruu, Kakmm-To
ob6pasom MeHsi 6nokmpys. OwyleHre “cBs3U’, KOTOPbIM Hapsigy C BMAEHMEM A BCerga obnagana,
ncyesno. Bo3HMKNO HOBOe ollylleHre - MHe OCTaBWIN TONbKO OfAHY CBA3YIOLWYI HWUTb SHepruu, K
CYaCTbIO coepalLyto TOJIbKO PafocCTb U Hagexay.

C Tex nop mMoen NOCTOAHHOW TEHbIO CTaN aIkoronusm oTua. bbina cepepgmHa NATUAECATbIX FO4OB,
BpeMsA, KOrga CUTyauun XecTOKOro obpalleHua 3amanuuBanncb; UTak, moa cembs 6Goponacb 3a
COXpaHeHMe TakK, Kak TofbKo Morna. He cyliectBoBano nporpamm nomolLu, LOCTYMHbIX 6eHOW CEMbE;
He 6blI0 HY MOMOLLW, HU NMOAAEPKKM CO CTOPOHbI 06LWMHbI. [0f 3a roiOM COCTOSIHME OTLA YXYALWaNocCh,
MOCKONbKy ankoronb 6pan cBoe. Co BpemeHeM eMy MOCTaBMAM [MArHO3 napaHouganbHas
Wwr3odppeHus.

MepBble rogbl yuyebbl A NpoBena B KaTonuuyeckon wkone. C camoro nepBOro AHA Ha MeHs
NOCTaBUNN KNerMO HapylLuMTensa nopsAfKka, JIoXKHO 06BMHAEMOro B HapylleHun nopagka B knacce. C
CaMOro Hayvasa MHe 6bIN10 ouYeHb TpyAHO. MosA yunTenbHULA, OfHA 13 MOHAXMHb MOHACTbIPSA, YrpoXana
BbIFHaTb MEHA U3 Kfacca “Tak ObICTPO, UTO 3aKpyKuUTcA ronosa” A He noaxoawna ApPyruM AeTam;
YaCTUYHO MOTOMY, YTO NMOYTK BCe (BKMOUYaA MOHaxXMHb) Npe3npany Hally JOMALLHIOW »KM3Hb, @ TaKkXe
NoTOMYy, YTO A MO-NpPEeXHeMy MPOBOAUIIA MHOTO BpeMeHU ofHa. B TpeTbem Knacce MOHaxuHs, B TO
Bpems OblBLIAA MOeN yuuTenbHULEN, CMPOCKa, KTO U3 AeTeil xoTen Obl CTaTb MOHaxMHEW, Koraa
BblpacTeT? MHe Ka3anocb, YTO CTaTb MOHAxXMHeN 6bin0 6bl CKa3oYHbIM 06Pa3oM M3HU. MoHacCTbIpb,
rae >KWM cecTpbl, Kasanca KpacvebiM asopuom. fl nobuna 6biBaTb B LepkBu U nobuna bora. C



pafocTblo A BCTana. YunTtenbHMUa NPUCTaNbHO NMOCMOTPENa Ha MeHs U pe3ko oTeeTuna: “Monoaan
negw, Tebe nNpuaeTca NPONTM AOATMA NYTb Npexpae, YeM Tbl Korga-HubOyAb CTaHelwb MoHaxuHen!”
YHMXEeHHadA 1 CMyLLeHHasA A MoMHTepecoBanacb, YTo cenana He Tak, YTo Bbi3Basio Takow rHeB. Al He
0CO3HaBaJsla, YTo MOA CEMbS 1 A CTany NO30POM NMPUXOoAa M3-3a COCTOAHUSA Aen Aoma.

PewmnmocTtb matepu 3awututb M obecneunTb Hac CTana Heyfaep»KUMon. Hanepekop Bcemy, OHa,
HaKoHeLl, pa3Befiacb C OTLIOM, KOrjia MHe 6b110 fecATb neT. OH Nonyunn Kakoe-To fieyeHne 6onesHu, 1
nocrne »ecToKon opuaniyeckorn 60pbObl cya NpefocTaBun eMy fMpaBa Ha MOCELEHNs, HO TONMbKO C
mMoero cornacua. Takoe opuanyeckoe pelueHne ObiNo KpaliHe HeOObIYHbIM, eCiM YYeCTb, UTO MHe
6bINo BCero aecatb NieT. Mosi cembA 6Oblfla CTPOro XPUCTMAHCKON K Bcenpouaowen. Bcem xotenocb
BEPUTb, UYTO OTeL, WU3MEHWSICA, MOSTOMY A COrflacuMnacb Ha exeHefeslbHble MOCELeHNA ero no
BOCKpeceHbAM. CHauyana, Kasanocb, Bce WO npekpacHo. OaHaKko, yepe3 HebGOoNbLIOW MPOMEXYTOK
BPEMEHN A Hayana COMHeBaTbCH, BCE NU WAET TaK, KakK [OOJKHO ObiTb. f 3acomHeBanach,
LeNcTBUTeNIbHO NN 6e30MacHo ero nocewatb MOeMy miagiwemy 6paty, cecTpe U MHe. B To Bpems, B
Hallel KynbType feTell He Moowpany “pacckasbiBaTb’, NO3TOMY, YBUAEB afIkorofb B AOMe OTua, A
COXpPaHWsIa 3TO OTKPbITUE B CEKpeETE.

OpfHaxpabl, Korga oH wes, ytobbl HAac 3abpaTh, A BbIFIAHY/MA U3 OKHa CBOEN CMajibHM Ha BTOPOM
STaXKe M yBUAena ero sHepretuyeckoe none! B ero sHepruy 4to-To ObINO He TaK, A olyllana ee
“HebnaronpuaTHOI" fl 3Hana, uTo 6oMblue HaM He NPUAETCA ero BUAETb. HUero HUKOMy He roBops o
TOM, YTO CObUpatoChb caenatb, C CNyCTMNacb BHU3 U BbIWA HapyXy. B npucyTcTBMM, Ka3anocb, BCcex
cocepieln s pusnUeckn BbiBena 6pata U CecTpy 13 MawuHbl. JIMLOM K nnuy A BCTana nepeq oTLOM U
CKasana, Yto 6osiblie Mbl He cobrpaemcsi ero BMaeTb. KOHEUHO OH oueHb paccepaunca. NMocnegHnmm
cnoBamm otua 6binu: “lerrn 3HH, Korga-HMOyaAb A 6yay Aaxke ¢ To601!” B 3TOT MOMEHT CUJbHbIN
MY>KUMHA, KOTOPbIA CO BpPEMEHEeM CTaHeT MOUM OTYMMOM, Bblllen MOCMOTPETb, YTO 3a CymaToxa
TBOPUTCA Ha ynuue. A owyTrna ero NoaaepKy 1 CMorsia TBepAo HacTOATb Ha CBOEM.

Orel HuKorga 6osblie He NbiTancA YBUAETb HAaC CHOBA, U A HUKOrda 6onblue He ornsabiBanach Ha
npowoe. 1 3Hana 1o, Yto BUZena. byayun oguHHagUaTUNEeTHEN OEBOYKOW, A OCO3HaNa, YTo BCE Mbl
cTanu cBo6oHbIMY, BK/TlOUAs MOEro oTLa.

K NKOB6BW BOTA

OTn cobbITMA CTanu OCHOBOW [NA C/ledyiollero ypoBHA nocsAweHuA. B oguHHaguatuneTHem
BO3pacTe Moe “BuUfeHne” Hayano eule 60sblue OTKPbIBaTbCA. fl Bcerga 6bina peiMrmosHbiM pebeHKom.
Ceruac Mol nHTepec K bory n penurum Hayan ycmnmeaTbcaA. B TeueHne cneflyolwmx HECKONbKIUX NeT A
nocelana HeCKONbKO APYrux LiepKBeN — enmncKonanbHYo, NPUXOACKYI U METOAMCTCKYto. A Bcerga
nena B Xope W 4YacTo WUrpana pPofib POXKAECTBEHCKOIO aHrefa Ha eXeroAHblX POXKAEeCTBEHCKUX
Mackapagax. MHe Obino nATHaguaTb, Korga A Nonyyuna nepsblil ONbIT owyuleHna 3Heprum bora. A
COCTOANA B XPUCTUAHCKOW YXOBHOW Fpynne MonoAbix »KeHLWuWH. Mi3yyasa bubnuio, A umtana o Tom, 4to
cnaea 1 Benuumve bora 3actaBnanu 6nefHeTb faxe ropbl No cpaBHeHMo ¢ HuM. fl HauMHana owyulatb
BaXHoCcTb Ero npucytctBua. Knetkn Tena HauuHanu BUOPUPOBATb, M A UyBCTBOBANA CUJSIbHYIO
Nynbcaunio BO BCEM CBOEM CyLlecTBe. 1 ;yMana, MeHA FOTOBAT K MepeHOCY Ha BeplumnHy ropsbl! f 6biia
nofaefieHa, HanyraHa u 6bICTPO 3axnonHyna “aBepb”’ bubnuu. dHeprusa Teopua nblTanacb NOKasaTb
cebs, HO 9 eLle Oblna He roToBa.

Heckonbknmu rogamm nosxe A Bblbpana NOKNHYTb AOM M BOCTpeboBaTh cBob6ogy. Kak 1 MHorne
NMOAPOCTKN, OCOOEHHO PaCTyLME B PENIUTMO3HbIX CEMbAX, A YyBCTBOBasa, YTO MOSl CEMbSI C/IULLKOM
cTpora. Al 3aKoHuYMna WKONY M B BO3pacTe BOCEMHAALATK JIeT BbilWla 3aMyX, CZleflaB rpaHano3Hoe
3anABJIeHNE CEMbE, YTO OTHbIHe Byay ClieaoBaTb CBOMM COOCTBEHHBLIM MpPaBMiaMm.

Mow myx 3anucanca B apMmmio 1 Nposen rofg Bo BbeTHame. HekoTopoe Bpema cnycTta nocne ero
BO3BpaLLleHMA AOMOW, f, Kak U MHOrMe Apyruve, 3afjaBanacb rMaBHbIMU BOMpocamu O u3Hu. Len
KOHeL, WeCcTuAecATbIX M Hayano cemupecAaTtbix rogos. Hactynana Spa Bogones. BonHa Bo BbeTHame
CKOPO 3aKOHUMIAch, U crledyioLlel CTyneHbo NpoLecca Halero KOmeKTBHOMO pocTa CTaHOBUIIOCh
Camooco3HaHMe. HecmoTpA Ha TO, UTO A He MpWHMMana MPAMOro y4yacTusa B AWKOM OTKase,



XapaKTepusywuiem wectnagecAatoble rogbl, OoOH, HeCOMHEHHO, Ha MeHA BAMAn - A Oblna 3axBayeHa
BBOJ'IIOLI,I/IOHHOI7I BOJIHON, CTI/IMyJ'II/IpyIOLLlEVI TO BpemMA. K TOMY BpeMEeHN MHE NCNOJIHMNOCb ABaALUaTb JIET.
HaKOHeLl, MOSl XW3Hb Oblfla B MOMX PyKax. A1 6bina 3aMy>KeM 3a cBoen JJ,ETCKOVI no6oBblO, MMena
XOpoLwyto pa60Ty n KpaCVIBbIﬁ OOoM. M BCe e A 3HaNa, YTo YTo-TO ynycTusia; BHYTpU 6bina nycToTa.

Mustration 1.1 “Creation”

HecmoTpsA Ha To, UTo BCe BpemMa NpoBoAuia B MOKNOHeHUM bory, A Bce elle He owyuiana »enaemon
CBA3N. MeHA yunnu: ecnm KTo-TO AeNCTBUTENbHO YBUMAUT nuuo bora, oH mnm oHa He BbikuKBeT. o
MONIOAOCTY 1 HAMBHOCTY A BEPUIIa, UTO 3TO NpefocTepexeHne o3HayaeT cMepTb. Tem He MeHee, MO
SHTY3Ma3M U CTPemsieHne JOCTUIU Takoro YPOBHA MHTEHCMBHOCTM, YTO A HE MOrJa oTKasaTbcA. A
HeucToBo cTpemumnacb K bory n paccyxgana: ecnu 6b1 bor 6611 Mmoum OTLOM (TOrga A He 3Hana o
MaTepu boruHe), To fonkHO 6bi10 ObITb Takoe Bpems, Korga s 6bina yactuuen bora. Tak A paccyxpgana,
M 3TO 3aCTaB/ANIO MEHA BCMOMUHATb CBOE efMHCTBO C borom - He ¢ borom cTapbix gHewn, a ¢ borom
HbIHELLIHM. Tonkom A gaxe He 6bina yBepeHa B TOM, YTO 3TO 3HauuT. Bce, uto A 3Hana, - Moe camoe
rnybokoe »enaHue no3Hatb bora B cBoen CylWHOCTW, CBOeN Guonorum, B 3To Bpems, B 3TOM MecTe,
NpPAMO ceyac B CBOEW KM3HW. fl He 3Hana, YTo CTpacTHOe >kenaHue no3HaTb bora Obino Takxe
enaHuem BCMOMHUTb CBOW cOOCTBEHHbIN Ayx. MTak, A cTana uckatenem.

Bonpoca o cywectsoBaHun bora gake He BO3HMKano. Al He nckana 3Haka, A BCerga 3Hana, uto
bor cyulectsyet. EgnHCTBEHHOE, Yero A xoTena, - coeguHeHnsa ¢ Hum! Kak oulyulaetca Takom cotos?
OrnagbiBascb Ha3ag, A He yAMBAAIOCb, YTO MOSA MepBas NomMbiTKa Oblfla NPOCTO KOMUYHOW. fl Npouna
KHUTY, peKOMEeHIYIOLLYI0 cuaeTb B TEMHOM KOMHaTe co cBeyon. MHe 3TO NoKa3anoch XXYTKUM, HO Kak
YNOMMHANOCh paHblUe... A AeNCTBUTEIbHO XOTeNla 3TOro coto3a. fl 3aHaBecunia OKHO LUTOPOW, 3aXKrna
CBeuy, BblK/ouMna CBeT B CranbHe M TpW pasa cnpocuna bora: “Tbl 3gecb?” A gymana, yto Mbl
NonpuBeTCTBYEM ApPYr Apyra Npexae, Yem BONTK B COCTOAHUE eanHCTBA. [epBble ABa pa3a A 3af4aBana
BOMPOC oYeHb MArKo: “Tbl 3aecb?” He nonyums fake HaMeKa Ha OTBET, B TPETUI pa3 A cnpocuia 6onee
CUNbHBIM Foflocom: “Tbl 3gecb?” Bapyr A ycnblwana Tpy rpOMKKX CTYKa, Kak ByATo KTO-TO CTy4yan no
komogy! UlTtopa, KoTopylo A wncnosb3oBana, utobbl ybeanTbCA, YTO B KOMHATe COBCEM TEMHO,
LeCTBUTENIbHO MCYe3Na, M KOMHaTa HamonHwnacb cBetom. fl Tak mcnyranacb, 4to Bblbexana u3
KOMHaTbI, UTO6bl MOKMHYTb oM. BbibexaB Ha nonyaeHHoe ConHue, A 3Hana, uto Teopew, oTeeTw: “Oa, A
34ech. Tbl MOXeLUb OCTaHOBUTb MyratoLyto Teba Bewb”. UTak, A npeanprHAna eLle ofHy NOmMbITKY.

Nnnoctpayna 1.1 “TeopeHne”

Wnnoctpauyna 1.1 “TeopeHne”

B TO Bpemsa A HMUero He 3Hana 0 MeaUTaL MM UM MaHTpax. Tem He MeHee, 1 Hayana NOCTOAHHO NpPo
cebs NoBTOPATL: “A BCMOMWHal0, A BCMOMUWHalo, A BCNoMuHat”. 1 cpokycmnpoBanacb Ha XpurcTe, roBops:
“fA n OTey — ogHO". MHe X0oTenochb owyLaTth 3TO eANHEHUE C KaX[bliM BOOXOM.



Korpa A BnepBble yBuaena naAwWwyLwmin nepego MHol Kobansto-ronyboii CBeT, BONOChI Ha ronose
BCTanu Ablbom. 1 mpocuna y3Hatb bora; a BOpyr cnyyaHO A CcoeAuHUNAch C YeM-TO APYrum?
Ceepkatowmin rony6or UBET CTasl MOUM MOCTOAHHBbIM CNYTHUMKOM. OH Obl1 CO MHOW, Kyda Obl A He
nowsa. Yepes Kakoe-To BpeMAa A MNoAHAMACb Bblle cTpaxa, M NobonbiTctBo Bo3obnagano. A
noTAHynacb M AOTPOHyNach Ao cBeTa. OH owyulanca MNpUATHO SNEKTPUYECKMM, >KUBbIM U OYEHb
MUPHbIM. 1 6blla NPOCTO OYapoBaHa TeM, Kak OH, Ka3aNioCb, TaHLieBan BOKPYr U Yepe3 MoU PYKW.
Mexgy cBeTOM 1 MHOW cyulecTBoBana CBf3b. [laxke, HECMOTPA Ha TO, YTO A He MOr/ia NOHATb, YTO OH
NblTaNcA CKasaTb, OH oLyLlanca npaBuibHbiIM. OgHa)KAbl HOUbIO OH He MO3BONINA MHe cnaTtb. lNoka A
ne)kana B KpoBaTW, OH Mapwia BOKPYr MeHs, cuAaA M ABurasacb. HeBO3MOXKHO OTAbIxaTb MPW TakoMm
cBeTOBOM LWoOYy! fl BbICKONIb3HYNa MX MNOCTeNM W BbiWaa B rocTuHyl. Korga ceer ycununcsa, A
MoYyBCTBOBAaJIa HEKOTOPOE ONaceHMe N MHCTUHKTMBHO CxBaTuia brnbnuio, aepxa ee 6nn3Ko K cepaLy.
Byaoyum Bce elle He yBepeHHOW B TOM, YTO BUXKY, BHYTPU BO3HMK BOMPOC, HE B FOMIOBE, a B 06/1acTy
conHeyHoro crnneteHuda. A cnpocuna ceeT: “Yemy Tebe crnegyeT MeHA HayunTb?” HakoHeL-To,
npaBUbHbIA BOMNPOC 1 OTBET. Al MOYYBCTBOBANa PafoCTb. TakxKe, A olyllana BOKPYr cebs NpasgHuK,
Nnoka CBeT YCUIMBANCA [0 TaKOW CTerneHW, YTo CTanl OrpPOMHOM 3aBecon o3apeHus. [loTom 3aBeca
ncyesna, M C Bepxa ronoBbl Yepe3 BCIO MeHA Hayana Teub dHeprudA. Bopyr a scnomHuna! Bo
BCEMOroLaloLemM B3pbIBE IHEPTUN A OLLYTUIA cebs “He MMEIOLLEN Havana 1 KoHua",

ToHKaA aHeprua BTeKana M BbiTeKana 13 Tefla Yepes Kaxayl KNeTouyky Moero cyuiecTsa. lNosciogy
OblS1 CBET, CO3[aBas OLLYLLEHME TOFO, UTO A BbiMafalo U3 BpeMeHu. HanonHeHHas sHepruen 1 cBeTom,
owyTuia 6e3ycsioBHyo Nto60Bb bora — TBopLa — HUKAKOro oCy»KaeHus, TONIbKO 6eCcKoHeuHas Ntlo60Bb.
Al 3Hana, uto bor uBoW 1 xopowwnin — oueHb NbAWMN bor. MHe 6bino BuaeHUe XprcTa Ha KpecTte
(bnarogapa CUIbHOMY XPUCTMAHCKOMY BOCMMTaHMO). OH M3ay4yan CUIbHYIO SHEPruio 1 roBOPWI
Tsopuy cnoBa nob6BU. SHeprua ycunmeanacb, U 6bi1o olwylleHne, 6yaTo BCe KNETOYKM MOEro Tena
BKJTIOUMIN Ha NOJIHYI0 MOLLb, 1 3Ta SHEPrua neperpysmnna Mov KOHTYpPbl. TO Kak MMETb HanpseHune B
220 BONLT B TeNe C NPOBOAAMM, PacCUMTaHHbIMKU Ha 110 BONbT. KcTa3 6bin MyunTenbHbiM! Al Nnakana
cnesamm pagocTn 1 bnarogapHoCcTU. He 3Hato, Kak fONro NpoAoKanocb 3TO COCTOAHME, HO He crnasna
BCIO HOUb. Mof XM3Hb HaBceraa n3MeHmnnach. Takas noboBb, TAKOW CBET... U YBbl, Takoe cMATeHNe!

[a! bor 6b1n1 BCeM, UTo A Npepnonarana, u gaxxe 6onblue! bor - no6AWMIA Bbile BCAKNX cnoB! Takune
BOCK/IMLAHMA BbIpblBaICb M3 MOEro pTa, a fasa MpakTUyeckn Bbiiesann Ha nob. A 6bicTpo
npuobpena penyTaLnio SKCLEHTPUYHOIM C NeHON Yy pTa (Unu xyxe). MHe OTYaAHHO XOTENOChb MOHATD,
yto npowusowno. MHe XOTenocb OCBOWUTbCA C HOBbIM YPOBHEM OCO3HaHWA, YTOObl pPa3BUTb
CNOCOBHOCTb MOBTOPUTH OLLYLIEHUE 1 3aTEM B HEM XUTb.

He 3Has, Kyna uatu 3a oTBETaMU 1 PYKOBOACTBOM, A1 06paTunach K TeM NoAAM, KOTOPble, KOHEYHO,
JOMXKHbI ObINN 3TO 3HATb, - K PENUTMO3HbIM Nnaepam B Moel Xn3Hu. Ho ux otBeT 6bil1 HE NPOCTO
OCBellleHMeM TOro, Ha YTo A HafeAnacb. “Kak Bbl MOrM NOy4nTb Takom onbiT? Bam Bcero 22 roga. B
BaC eCTb HeYyTo cTpaHHoe. lNouemy Bor roBopun mMmeHHo ¢ Bamm?” YyBCTBYys cebAa HECKONbKO
06ecKypa)KeHHON, HO He FOTOBOW OCTAaHOBUTbLCA, A, HAKOHEL, HalmMa Ty, KTO AeACTBUTENIbHO, Ka3asoch,
cnywana M Morfna UMeTb XOTb Kakume-To oTBeTbl. “[MlocMoTpuM, BuAeHWe Hadvanocb co ceta?’ -
cnpocuna oHa. “[a, Aaa, ¢ KpacmBoro ceeTa!” — otBeTuna A. OHa 3ajana elle HeCKOJSIbKO, Ka3anoch,
YTOUHAIOLWMX BOMNPOCOB, N A Hayana YyBCTBOBATb, YTO Mbl JOCTMIaeM HEKOTOPOro ycrnexa. *KeHwmHa
JOJIKHA 4TO-TO 3HaTb. W HakoHeu, Benukoe “Ara”! Ee BbiIBog MeHs npepocTteperan: “Hukorga He
3ab6biBai, yto CaTaHa — aHren cBeTa U BENUKMIA 0OMaHWMK". B3OXHYB, A OCO3Hasa: nopa nepecraTb
roBOPUTb O CBOEM OLLYLLEHMM N NPOJOIIKATb MOUCK.

CMYUWEHHAA CBETOM

Al NpuHAnNa pelleHMe CHOBa OLWWYTUTb COCTOsAHME 6e3ycnoBHOM JOOBM M MOKMsMacb, 4yto B
cnegylownin pas “Oyay yaep»KmBaTtb 1 He NMO3BOJI0 eMy YCKOJIb3HYTL". B Takom ayxe, nocnegyiowume 15
neT A u3yvyana BCe, YTO, MO-MOEMY MHEHMIO, MO0 Obl 06BACHWTL, 1, CllefoBaTesibHO, 06pecTy
WHTEHCVBHYIO SHEPruio NiobBKM, KOTopyto A ouwyTtuna. f norpysunnacb B OOGWMPHOE M UHTEHCHMBHOE
n3yuyeHre 6eCcUNCIIeHHbIX U PAa3HOOOPA3HbIX MOHATUN 1 AUCUUIIIVH. f HaMepeBasiacb HalWTK BCE, UTO



CMOry, 4TOObl MONYYNTb HEKOe 4YyBCTBO WM OLYLEHWE DSHEPruy MrHOBEHUs 6e3yc/IoBHON
BbokecTBeHHO JTo6BMI.

BoT cnnbHO COKpalleHHbI 0630p HEKOTOPbIX MOWX MUCCNeAOBaHUN; YBEpPEHa, UTO MHOMMe LWiu
HEKOTOPbIMM M3 3TUX e nyTel. 1 Hayana C KHUM 1 CTana HeHacbITHBIM HOBUYKOM-yuTaTenem. A He
MOrNla OCTAaHOBUTbLCA, A AOMKHA Obla NpPoYNTaTh CedyloLWylo KHUTY. KHUMM MeHA yCUnunm 1 BHeCn
3HauMMoe oulylleHne NMYHOro Mupa. 1 0Co3Hana, YTo He OAUHOKA B CBOeM nowucke. Jliogu, cerogHa
nocetyatowme Mol JOM, YaCTO CMOTPAT Ha MO BUONNOTEKY 1 FOBOPAT, UTO TOXKE NPOYUAN MHOTME U3
3TUX Knaccnuyecknx Tpyao.. Ceyac yyfecHO 0CO3HaBaTb, Kak “CUHXPOHHBI” Mbl Obinn B NepBble rofbl
nLLyLero Co3HaHums.

Hapagy ¢ WHTEHCMBHBIM UTeHMEM, A TakXKe 3aHMManacb TaHUaMu »KMBOTa. 1 MpuUHANa pelleHue
ABUraTb 3Hepruto no Teny. TaHUysa, A ofeBanacb B CBeTNO-roflyboe 1 HasbiBana ceba “dnexktpoin”. B
CBOe TaHUeBaNbHOW rpymnne A BCTPETWUMA XKEHLLMHY, MO3HAKOMUBLLYO MeHA ¢ meTogom Xoce CusibBbl,
KOTOPbIV NO Cell AeHb OCTAETCA OHUM 13 MOUX CaMbIX LIEHHbIX KYpPCOB 00yyeHus. fl cTana NpuHUMaThb
aKTUBHOE yyacTue B AeATeIbHOCTM TPynn efvHOMbIWEHHUKOB. HekoTopble 13 3Tux rpynn 6buin
rpynnamm MORALLMXCS, APYrve COCTOANM 13 Nogen, pusndyeckn paboTatowmnx ¢ SHepruen.

Motom, s o6paTusa BHUMaHWe Ha A3eH-6yaansm. bnarogapa usydyeHuo BOCcTouHon ¢unocodpuu, A
no3Hakommnacb C noabmy, GbiBWIMMK BereTapuvaHuamun. fl yecTHO Hauyana 35 pa3 nepexeBbiBaTb
KOPUYHEBbI PUC ANA MAKCUMasIbHOIO YyCBOeHMA. A MpUCTasbHO BrAAdblBanacb B OCHOBHYIO
“OPEBHIO” MyAPOCTb, TaKylo, Kak 3HaUeHKe BCEro, UMeKLLEero npsamyto 1 060poTHYO CTOPOHY. fl Gbina
ouyapoBaHa BCEM, YTO U3yyana, U MyapocTb 6bina nofgobHa Boge Ana mMoel uccoxwein gywwn. Al 6bina
6eccTpallHa K NpefocTepexeHnto, YTo OBMafieHe STUMW 3HAHUAMU NOTPEOYET LIeNON KU3HMW.

Co BpemeHeMm, B Moe ceppue BopBancs cydpusm, n nup Bunanetckoe Kk EOQuHOMy cTafia Moen
Brnbnuen. MpakTnueckoe pyKoBOACTBO B 3TOW KHUME Jano MHe Ba)XHOE HarnpaBfieHue K yrnybneHuio
CBOETO BbIPaXXeHNA Kak JYXOBHOIO CyLLecTBa. 3aTeM i MPOBeNa HECKOJIbKO NeT B CTPACTHOM U3yYeHUN
BO3POXAEHHOIO XPUCTMAHCTBa. B 3TO Bpems 5, Takxe, usyyana pebepcvHr n ponduHr. 3atem
nocnefoBany rofbl M3yyeHna cuanaxa norm m nuyHoe obueHme ¢ Ceamy MyKTaHaHZOW, AaBWINMK
camble 6ecueHHbIe OLWYLLEHNA B MOEM XN3HEHHOM MyTeLIeCTBUN.

3ateMm, yacTblo “0b6yuyeHunsa” ctan wamaHm3m. A Hayana obyueHne c adprKaHCKOro LWamaHa, 3aTem
ero cmeHun 6pa3mnbCcKUi WamaH. A ocBomnacb C MyapOCTblO NHAENLEB, 00yYanacb Y HOCUTEbHULbI
Tpy6kun JlakoTa, 6biBLIEN, TakKe, KPacMBOWM eHWWHOW. 1 MOMHI TOT fAeHb, Korga ManeHbKas
Cokonuxa MArKo pasBepHyna CBOIO TPYOKY 1 eprkana ee B pykax. MMHYTY OHa CMOTpena Ha MeHs, a
NoToMm cKa3zana: “Buy, Tebe He Hy»HO BOPOBaTb Yblo-TO 3Hepruto”. [loToM OHa BNoXuna TpyoKy MHe B
pYKM, 1 32 3TUM NOCNefoBanu HECKONbKO NIeT 00yyeHus.

A1 n3yyana 60eBble NCKYCCTBA — TIKBOH-A0, TanL3bl 1 KyH-¢y. A nepenpobosana Bce, YTOObl BHOBb
NPVBHECTN B CBOIO XM3Hb 3Ty uyAecHyto sHepruto. PakTnyecku, Bce obyyeHne pano nnofbl B Buge
UMCTbIX OYXOBHbIX UCTWH, TaKKX, Kak “UcTHa B Tebe, n TaM xe Bce oTBeTbl” N “Mbl — BENNYECTBEHHbIE
CywectBa M CNocobHbl AOCTUYL COCTOAHWA YumTenei”. TO BCENANO Hagexpay, HO Obino TpyaHo
NCNoNb30BaTb 3TW MPUHUUNbI B MOBCEAHEBHOW MWU3HU. OHM He BO3POXAANM TON WMHTEHCUBHOWN
SHeprum No6BK, KOTOPYIO A Tak XoTena OLWyTUTb CHOBA. 1 NpUKoCcHynack K becnpegenbHomy, rny6okue
BMAEHNA NPOLONXKaNM NOABAATLCA, HO NMOBCEAHEBHAA XM3Hb OTpaxana 6ecnomolyHocTb. Mo npaBge
roBops, HECMOTPA Ha rofbl YCWAWUA, MOA XW3Hb, paboTa M AOM OblM CANOWHOW NyTaHUuen!
PasouapoBaHue yrnybnsanocb, Ho ntob6oBb K bory 1 xenaHune Ero/Ee no3HaTb 0CcTaBanocb HEN3MEHHBIM.

BOMECTBEHHAA XEHCTBEHHOCTb

WTak, BOT 1 A nocne 15 net NOMCKOB 1 oxmngaHua boxxectBeHHOW peanbHOCTW, KOTOPasd, A 3Hana,
cylecTByeT. 1 MOHANA, YTo 06Madalo “napuom CUmbl’, HO Kak ero OTKpbITb? TakoB Oblf1 MOCTOAHHDIN
BOMPOC Ha BCEM MPOTAXKEHUN NeT yYeHMA U TILETHbIX NOMbITOK coefuHeHna ¢ borom. Ceppue
HaMoMHANOCh BHOBb 1 BHOBb, MOKa A NprobpeTana Kakoe-To MOHUMaHVe APEBHUX UCTWH 1 OCO3HaHMe
TOro, YTO BCe Mbl — ogHO. OfHAKO, A BCE elle CTPACTHO Xemnasa BMeCTUTb B cebs BeCb 3NeKTprnYecKnii
3apAg cBoer UCTUHbL. lNocne ponrnx neT MCKPeHHero Momcka M pPa3oyapoBaHWA A pa3fpaKeHHo



cnpawwvBana: “Ecnm oTBeTbl BO MHe, A XOUy 3HaTb, [€ OHM HAXOAATCHA, U Kak [0 HWX gobpatbca?”
HakoHel, B nepBbIii AeHb BecHbl 1988 rofa, B 3axBaTbliBaloLeM MOHATHOM COObITWM 51 CHOBa NepeXxnna
pafocTHOe oulylieHre 6bITh “6e3 Havana 1 6e3 KoHua"

Ha 3ToT pa3 370 6bln BbICOKUI TEMHOBOMOCHIA BOWH CBETA, COMPOBOXAABLUMA MEHS B 3TOM
nepexuBaHnn. OH BbIHYN MeHA W3 Tena M npoBen uvepe3 nabupuHt Kocmuueckon Cetn -
6e3rpaHnNYHON 3Heprun BceneHHol. 1 cTana oco3HaBaTb, KAKOW PaHMMOW W HaMBHOW 6Obina Ha
3bMpHOM nflaHe M Kak bGnarojapHa emy 3a pPYKOBOACTBO. Mbl yganunucb Janeko B KOCMOC.
OrnagbiBasAcb Ha peanbHOCTb BceneHHol n oxmnpgaa yBuaeTb TONbKO FapMOHMIO U cuMOHMIO, A
yBuaena KakodpoHuo 6e3rpaHnyHbIX XU3HEHHbIX GOPM, CXBaTMBLUKMXCA B Oopbbe Mexay csobonol u
pabcTBOM. 3aTeM Mbl BOWAM B Kakoe-TO MECTO — OOLMPHYI0, KPAacMBO OOCTaB/IEHHYIO KOMHATy C
owenomnalWwmM sugom. MNepen Hamm 6610 camoe 6OJbLIOE OKHO, KOTOpoe A Korga-nnbo sugena.
OHo oTKpbIBasio BMA Ha 6eCKOHeUYHOe NPOCTPAHCTBO. TaM HAaXOAWINCb HECKOMBKO MeHLWUH. OHK 6binn
MOVIMU APY3bAMU, N BCE BMECTE Mbl FOTOBMAUCH AJIA... YEro-To.

lMoka A npwucTtanbHO BrAAAbIBaNiacb B KpacMBOe uYepHoe pacwmpeHue BceneHHow, Hauyano
pa3BopauMBaTbCA cobbITME. B 1IeBOI YacTy OFPOMHOIO OKHa, BAasieke Havyan GopmmnpoBaTbCs TOHKUI
6enblin cBeT. KpacrBana H6enas nowaab Hecnach rasionomM CKBO3b YePHOTY KOCMOCA, Ha ee ClHe cupena
CBepKaloLLan XeHcKaa cBeToBas popma. 3axBaTbiBatoLee 3penuwe! 1 obepHynack, yTobbl 06paTUTLCA
K CBOEMY BOWHY-MPOBOAHWUKY, M 3aMeTuna, 4To OH yuwen. Cenyac MeHA OKpyManu >KeHWUHbI, n
OTOBCIOAY W3MyYanncb OLyLieHUa nob6BM U Mupa. A CHOBa MOBepHYNacb, YToObl MOCMOTPETb Ha
KEHCKOe CYLeCTBO CBETAa M OOHapyXwuia, YTO MOW BOWMH-MPOBOAHMK Oblil C Hel cHapyxu. A
3acMesnacb, MOCKOJIbKY OCO3Hasa, YTo OH HACNaXAaeTcA ee KpacoTol. 3aTeM, K MOEMY YAMBIIEHWIO, OH
Hayan HanpaBnATb Jiowadb, Ha KOTOPOW OHa cuAena, B MOeM HanpasneHun. MoTOM KeHLWKHbI
3aCTaBWIM MEHSl YacTMUYHO OBMOKOTUTBCS Ha CBepKalowmid anBaH. Yem 6onblue BOMH-MPOBOAHMK U
CYLLEeCTBO CBETa MPUONMKANMCb KO MHeE, TeEM CUJibHee si Ollyllasia BHYTPWU MOJIHOE CMOKOWCTBME.
HakoHel, Mex<ay Hamn 0CTanoChb TONbKO OKHO. CyLecTBO CBeTa COCKONb3HYNO C NIOWaan U rpaluo3Ho
NPOMJbIIO Yepe3 OKHO, Kak OyaTo ero u He 6bino. Ceyac ee KpacMBoe NMLO CBeTa ObUIO MPAMO
nepeno MHoM. fl oulyliana, Kak Haly SHePrun BblPaBHMBAOTCS, N OHA MHE ynblbaeTcs. Ynbibka 6bina
CYAIOLLEN, N A NOYYBCTBOBASIA YNCTbIA MUP.

Mustration 1.2 “Amour”

MoTom npour3owno camoe yanBuTENbHOE CObbITME, KOTOPOE A0 CUX MOP NPOAO/KAET OKa3biBaTb Ha
MeHA rnybokoe BnvaHne. MeaneHHO U CNOKONHO Mbl CIMANCH, CTAHOBACH OAHUM CYLLECTBOM. DHEeprus
Oblfla OYEeHb MOLLHOW 1 BCcenornoLlamlLein. 1 Totyac e noHana, Yto nocnegHme 15 neT rotoBuAmn meHs
K 3TOMY cO6bITMI0. MOLWHOCTb CBETa M SHeprumn 6bi1a Takow CUSIbHOW, YTO cervac A NMOHMMalo, YTo He
Oblfla rOTOBa K Hell [0 HacToAlero MoMeHTa. Korga cywecTBo cBeTa U A CTafii OAHUM, MOU HOBbIe
APY3bA-KEHLNHbI CMAMYUM BO3HUKLUME OMACeHMA NMeHrem 3ByKa “aaa” n3 ceoux cepael. MHe 6bi10
KOMQOPTHO C 3TMM 3BYKOM. fl paccnabunach 1 cTasia YeM-TO, MOXOXKMUM Ha KOSTOHHbI 1 BOJSIOKHA CBeTa U




3Heprnn, NokKa BO BPeMA 3TOro Mpouecca MHe nepefaBasnicA MOCTOAHHbIA NOTOK MHpopMauun. He
MMEIo MOHATMA, KaK AOMIrO AJINIOCh 3TO COObITME — Takne cobbITuA “BeuHbl”. 3Halo, UTO Korga oTKpbiia
rmasa sfgecb Ha ¢u3Myeckom mnnaHe, 6onbliasg YaCTb SHEPrUM MepeXkMBaHUA OCTanacb CO MHOW.
Ouwyulasa M30bITOK 3Heprum, A He MOrNa ABUraTbCA, MOKa He BNUTana Kaxayl ee yacTuuy B KaXKaylo
KneTouky cBoero Tena. [lotom, Kakum 6bl abcypZiHbIM 3TO He Ka3aslocb, Al cena 1 3axoTena, Ytobbl KTo-
HNOyAb cnen MHe neceHky “C gHeM poxaeHuna”!

Wnnioctpauma 1.2 “Nio6osb”

Kem Obino BenuMuyecTBeHHOEe CyllecTBO cBeTa U 3Heprum? OHa Ha3biBana ceba BeuHol
KeHcTBeHHOCTbIO, boxecTBeHHOM MKeHCTBEHHOCTbI0. BoxecTBeHHaa My»ecTBeHHOCTb nnu bor-OTel —
AHCKNIN acnekT TBopua. Bepto, uto BCTpeTunach 1 Cimnachk C MHbCKUM acnekTom Teopua. ITo cinaHne
nepeaano Uan akTMBMPOBAO CTPYKTYPbl CBETa B MOEM 3HepreTnyeckom none. MNosxe A noHana stot
SHepreTNYecKnii NaTTepH Kak YHnBepcanbHyto Kanmopyemyto Cetb (“YKC”). 1 cTana BonokHaMu cBeTa 1
sHeprun YKC n ouwyTnna “sneKTpuUYeckuin 3apsag CBOEM UCTUHLI. DTO Obll MO MepBbIi U OUYEHb
ybeanTeNbHbIN ONbIT YeHHENMHra. B 0gHOM BaXXHOM COObITUM A MOMyYMIa KONOCCaNbHOE KONMYECTBO
MHbOpPMaLUK, BKNOYAA OOMNOSTHUTENbHbIE NAaTTEPHbI SHEPTK, KOTOPbIE CO BPeMEHEM CTann TeXHUKOWN
BbanaHcnposkm IMI. HamBHO A gymana, uyto 3TO 1 6bIO AyXOBHOE MpeobpasoBaHUe, KOTOPOro A
Xpana. l gymana, u4To OTKPbIIMCb KaknMe-TO 3amevaTesibHble AyXOBHble BOPOTa, U YTO C STOrO BPeEMEHU
MOS XWU3Hb CTAHET nerye n npuatHen. OgHako, A 06HapyXna, YTo 3TO BCe eLle Obl1 Neprog CTapom
SHEepPreTMYeCcKom ANHAMUNKWN 1 NPEACTOAT AaNbHENLIME MOMbITKA U NOCBALLEHWA.

MOMEHT NCTUHbI

Moka A ob6aymbiBana, Kak OTKPbITME AYXOBHbIX BOPOT MO0 Obl MOBAMATbL HAa MOIO KU3Hb,
pa3BopaunBanocb cnepywulee ucnbitaHne. A untana Kpucmaninudeckyro XeHwuHy, YeTBepTYI0 UIun
nATyl0 KHUATY JIMHH DHAploc. A Bcerga yaensana Bpemsa UTEHUIO ee KHUT, Mbo ObHapyXuna, uto ee
NCTOPUN OYEeHb MOLLHbIE; YAacTO OHM BbIIMBANNCL B BENIMKME OCO3HAHWUA WM MOCBAWEHWA. JIMHH
0OCO3HaBaJsla, YTo KaxAblll pa3, Korga oHa BocTpeboBasa CBOE MOryLlecTBO, OHa CMbHO 3abosneBana.
“BoT 3m0poBO”, - gymana f. “Ko MHe 3To Toxe oTHocuTcA" M B 3TOT camblii MOMEHT 5l Hauana bonetb.
“NMopxsatuna rpunn, ler, - nogymana 1, - MONIOAYNHA, 340POBO NOAAAELbCA BHYLEHWIO".

3a HEeCKONbKO [HEeN OO0 3TOro, C COCeACKUMM AETbMWU A XoAwuna nnaBaTb B MeCTHbIA GaccelH. A
nogxsatmna ¢GopmMy MHEBMOHWW, OTHOCUTENbHO ©Ge3BpedHyl0 ANnA [eTel, HO MOryulylo CcTaTb
CMepTenbHON AnA B3pocsbIx. A cunbHO 3abonena. Ax, Kakasi CUHXPOHUCTUYHOCTB! Al 3aKOHYMNa YTeHne
KHUMM Tak BbICTPO, KaK TONIbKO cMorna. MHe xoTenock yBuaeTb, cMorfia v JINHH MHTerpupoBaTtb CBOU
MYMCKOM W >KEHCKUIM acneKkTbl, U B KOHLUE KHWIM OHa 3T0 cgenana! Cenyac NOMHbIM XO4OM
pa3BopauynBanocb Moe 1cnbiTaHre. f1 pasmblilwnAna o coTpyaHuyecTse ¢ BceneHHol. B 1o Bpems A He
MOrna e3gutb BO BCe Te 3K30TUYeCKMe MeCTa, O KOTOPbIX uMTana B AYXOBHOM MOWUCKE, MO3TOMY
BceneHHasa npepgocTaBuna MHe MOUCK B MasieHbKOM ropopke Hopsuu, KoHeKTuKyT. B 3Tom cypoBom
NCMbITaHUK Y MeHs Gbia Temnepatypa nog 40 rpagycos, MMLO KPacHOro LBETA, M CUJIbHO KONOTUIOCh
cepaue. A nprnonsna B BaHHYIO 1 3acTaBuna ceba BCTaTh.

fl noaHaAnNa rnasa; NpPsAMo nepeao MHow, 60blLUKX Pa3MepoB, Yem A Korga-nnbo Buaena, s ocosHana
lfony6oBato-benyto 3Be3ay — Bxof B cnepyiollee namepeHne. OHa 6biia UCKPALLAACA 1 XKUBaA; A 3HaNa,
YyTO MHe npepsiaraeTcA BO3MOXKHOCTb MOKUHYTb TEI0 U 3aKOHYUTb 3Ty KMU3Hb. VHCTUHKTUBHO 1A
3aKpblfia rnasa, OTBEPHYNacb 1 ckasana Bcnyx: “Het, nogoxaute! A xouy octatbcal 1 6yay BbIMOAHATD
cBoto paboty!” A nogymana: “OTkyga 310 Npuwo: YTto 310 3HaunT?” Y MeHA 4BOe MasneHbKUX AeTel u
elle yeTBepo, 3a KOTOPbIMK A NpUCMaTpuBana aAHem. i - NpocTad BoCnNUTaTeNbHMLA AETCKOro caja Ha
aomy. O Kakow “paboTte” s roBopusia? 3To Obls1 MOMEHT UCTMHDI, @ MPeAJSIOKEHNE - 3aMAaHUMBbIM. A C
YAVBIEHMEM OOHapy»Kuia, yTo Aake nocsie ouyuleHuss besrpaHnMuHoOro, AENCTBUTENbHO XOTena
OCTaTbCA 3[ecb, Ha 3emse. 3Jecb MOXKHO UCMbITaTb Tak MHOTO 6/1arocIoBeHUNA.

Korga cHoBa A nogHsAna rmasa, lonybosaTto-benas 3se3na ncuesna. B cnepytoliie HeCKONbKO AHEN
A QOCTUMIA KPUTMUYECKOW TOUKM, MOKA He MpoLusia Yyepes raaftoumHaumm oT BbICOKOW TeMmnepaTypbl 1
owyTnna, Kak JIMHH DHAPIOC, UTO MYyXKUMHa-abopureH MOMOXWA KPWUCTalsiibl Ha MOe Tefo.



MoTtpeboBanvcb MecALbl, YTOObl ONPaBUTLCA OT 6one3Hu. XoTa Gr3NYECKM A OUYeHb KpenKa, nocie
S5TOro MepeXuBaHUs s [JOAro 4YyBCTBOBana cebA Kak HapucoBaHHas BeToyka. [loka A
BOCCTaHaB/MBanacb nocse 60ne3Hy, SHeprusa, KOTOPY A BNuTana B KaXaylo KNeTOUuKy CBOEero Tena,
oCTaBanach cnsien.

LWen 1989 rop, A BCe ele ocCTaBanacb BOCMMTaTe/IbHULEN, HO BHYTPW 3Hana, YTo B OCHOBHOW
SHepPruun naaHeTbl U3MEHUIOCb HEYTO BaXKHOe. B Moel »KU3HM CHOBa aKTUBU3MPOBANNCh BULEHUE U
BOOOpaxeHue. B ceoem none A ctana oco3HaBaTb H0XECTBEHHYI0 XeHCKyto GopMy cBeTa. TakXkKe, B HEM
NPUCYTCTBOBaNM CBETALLMECA CYLIHOCTU 30/10TOro cBeTa. BO3MOXHO, Bbl Mornyn Obl Ha3BaTb WUX
aHrenamm 3Toro 3HaHuA. KOHKPeTHO, 3TO Obinn TpY CYLHOCTHW, CToAWME cfleBa OT MeHA. A HeXHo
Jymana O HUX Kak O Tpex Myapbix napHax. CyTb KX KOMNEKTUBHOrO cyulecTBa yaepXusana
SHepreTMYeCcKnii NATTEPH, cenyac ABNAILWMNINCA Norotunom pabotbl TexHnkn banaHcnposkim M.

Mponomkaa 3a60TUTLCA O AeTAX, A Hayasla UCMONb30BaTb MOJTYYEHHYIO OT aHrenoB MHGopPMaLmo
ONA NpoBefeHUs HOBOro BuWAa >SHepretTnyeckon paboTbl. 1 nNpoBOAuNa CeaHCbl, WCMOJb3yA
MoKasaHHble AOMONTHUTENbHbIE SHepreTMyeckne CTPYKTypbl. CeaHCbl ObIN MOX0XM Ha KONMUPOBaHKe
CXeM KPYroB Ha MofIAX B SHepreTuyeckoe nosne yenoseka. MeHa HacTaBnAanu Bcerga cyiejoBatb CXxemMam
TaK, Kak OHM ObliM JdaHbl, U pe3ynbTaTbl KonebGanucb B 3aBUCUMOCTM OT HEOOXOAUMOCTU WK
HamepeHUsa Kaxporo uenoseka. [lpoucxoaunu cnydvamHble ¢u3NYeCKne WCLEeNeHns, HO UuX £
paccmaTtpurBana Kak nobouHble 3¢¢deKkTbl. [MaBHbI GOKYC HOBOro MeTofa, Ccervac M3BECTHOro Kak
TexHuka banaHcnposky DM, - akTUBUPOBATL 1 cObanaHCcMpPoBaTb YHUBepcanbHyto Kannbpyemyto Cetb.

B 570 »ke Bpems MoA XKM13Hb 1 OKpYKatolllee Havanu gpamatnyeckn MeHATbCA. A Hauana cogepatb
JOM UMCTBIM W aKKypaTHbIM, TaK KaK TMOTOK KJ/IMEHTOB MpOAdO/Kan YBeNn4MmBaThCAa C
pacnpocTpaHeHnem monebl 06 3¢pdeKTBHOCTM paboTbl. Jllogn coobuany o Tom, YTO YyBCTBYIOT Ce0s
“no-gpyromy” n “csetnee”. OHU 3ameyvann, YTO KX >KWU3HW CTAHOBSTCA 6oJiee HacblweHHbIMK. Bce
[LOCTaBanoCb He Nerko, Moo KakgoMy YenoBeKYy BcCerfa MpuXoAusiocb BbIMOMHATb MHOTO paboThl
camomy. Ho KnveHTbl Haxogwnu, YyTo y HUx 6Gorblue SHepruu, CUnbl BOAW M PYKOBOACTBA MATU K
cnegyowemy wary csoenn [ywwu. Penytauma paboTbl pocna, nbo s paboTana nocnefoBaTenbHO U
TOJIbKO C OQHMNM YeJIOBEKOM OfHOBPEMEHHO.

BnarogapAa uepene HeoOblUHbIX COBMafleHN, B MECTHOW ra3eTe noABuiach xBanebHaa CTaTbA O
pabote SMI1. 3To nprBeno K NepBoMy LIary Ha Nyo6nunyHyto apeHy. MeHa npurnacuim yuntb B MECTHbIX
nporpammax obyuyeHunsa ana B3pOC/blX, K, CO BPEMEHEM, YMTaTb NeKumMmn B MarasuHax Hosow 3pbl, Ha
BbICTaBKaX HETPAAMLMOHHOTO LeNUTENbCTBA U BeayLmx 6m3Hecax. [na meHa 3To Obi1 He Nerkuia war —
BCEro 3a rog OO BbIXxofa CTaTbM A HECKONbKO JIET »KuMa OTweNbHuuen. 1 Bce eule 6bina ovyeHb
HeYKoXKa B 00LLEeCTBEHHbIX CUTYaLMAX 1 C NIOAbMW YyBCTBOBana ceba HeygobHo.

fl coBepLlumna 3TOT War noyTy 6ecco3HaTeslbHO, NPOCTO Cliefya CBOEW CTpacTy 1 Nbeu K bory/
BboruHe. 1 peicTBMTENIbHO HMKOTFAA He 3amMeyana, Kak CUAbHO M3MeHunach. [oytn Bonpeku cebe, A
yuunacb roBoputb U yumtb YHuBepcanoHon Kanubpyemoii Cetm u TexHuke banaHcuposku SMI.
YyeHua ncxogmnu M3 Moemn Aywm Kak MecHU M NOo3Mbl, Npuxoadwme ot apyrux. MeHa npurnacunm
BbICTYNUTb B HECKOJIbKUX MECTHbIX Paano 1 Tenenporpammax. Hecmotps Ha 1o, 4To 3TO BCerga 6bio
Heslerko, A AOCTUIMa Takoro COCTOAHMA, KOrAa OCO3Hana, YTo Xouy, YTobbl npouecc npogomkancs. A
Havana nyTelwecTBoOBaTb, CHayana no Hosow AHrMn, NOTOM B HECKONbKO APYrnx yacten ctpaxbl. 1o
NPOLIECTBUN HECKONbKIX NET, A 0CO3HaNa, YTo paboTa BblpacTaeT B HaLMOHabHbIN 6U3HeC.

MNMoka A paboTtana ¢ YKC gpyrux, moe co6CTBEHHOE TENO 1 SHEpPreTnyeckoe rnosie CTano CUIbHEE U
60siee CNOCOOHBIM “yaepKMBaTb MOJHbINA 3apsia Moel cywHocTn”, Cenvac y MeHsl NOSIBUNIOCb MECTO,
roe Morna uUupKynmpoBaTb YHUBepcanbHasA 3SHeprua. fl OCO3Hana, YTo MOry YAepXuBaTb CBoOe
MOTYyLLecTBO, a NnapTHepcTBO ¢ borom/bornHein oxneunocs! Bnepsble A Hauana owyuwatb ceba goma Ha
nnaHete 3emns.

OAVH NNtoC OANH PABHAETCA BECKOHEYHOCTU

CvnbHble aMoumMK cTpaxa, 6onn 1 nevyann — mouwHble yunTens. Mocne 23 net 6paka Mol NepBbI
My [3Bug 1 A pasownumce. Mbl JOAro Wiy ABYMS pasHbIMY NyTAMU 1 Obiv Janeku apyr ot gpyra. f



6narogapHa 3a rofbl, UTo Mbl O6blIM BMECTe, 3a [ABYX 3aMeyvaTesibHbIX JOYepen U ero TepnMmMocTb B
TeyeHre MHOTMX JiIeT OyXOBHOro nowvcka. Korga 6pak nofolen K KOHUy, s yC/blwana 3amedyaHue
opHoro n3 konner [1agvaa: “Tenepb el NpUAeTCA HaNTW HacToAwyto paboTty!” Becb Mol Myp, Kaknm A
€ro 3Hana, 3aKOHUWCA, U A He Morfa NpeaBuaeTb, YTo byaeT fanbuie. Ho 3Hana B yem 3akniovaeTca
MOf HacTosALlan paboTa, OHa JOMKHa ObITb CBA3aHa C JYXOBHbIM POCTOM. KaK 1 gpyrum, MHe NpuLLIIoCh
NPONTK Yepes TPYAHbIE YPOKM.

A1 noknHyna 6e3onacHbIN U KpacuBbIi IOM 1 nepecennnack B 6onee COMHUTENbHYIO YacTb ropopaa -
BCe BO UMA cBobopbl. ONbIT cAenan MeHA CWAbHEE U Hayuus, Kak CTPOUTb U3Hb U Kapbepy
nocteneHHo. A cHANa 60nbLWON CTapbli AOM, C 0GUCOM 1 CTOAHKON AN MawmH. OyeHb 3aboTmnacb o
OBYyX [JouepsAx M HamepeBanacb OCTaBaTbCA BOCMWTaTeNlbHMLUEN [OMallHero pAeTckoro caga. fl
BOJIHOBaNacb O HaNMYMM JOCTAaTOYHON CYMMbI ieHer, YToObl OnlauMBaTb CYeTa, eCnn Mecal 6yay 6e3
paboTbl. A H6bl1a NONHOCTLIO NPeAOCTaBNIeHa caMol cebe unu, No KpamnHen mepe, Tak gymana!

A1 3abbi1a o cBoeM 6e3rpaHNYHOM MapTHEpe - O TOM, KTO Oblfl MOel CTpacTblo. YHMBEpCanbHoe
OpHOo 3HaeT BCex Hac, U fA, KOHEYHO, “pa3oyapoBana”’ NapTHePCTBO. 3a AeHb 4O TOro, Kak A Havana
BOJIHOBaTbCSA 33 COCTOAHNE CBOUX GUHAHCOB, MHE MO3BOHWUIIA YyAECHAA XXEHLUNHA 1 CKa3ana, uTo y Hee
€CTb NATb YENOBEK, KOTOPbIE XOTAT HayunTbCA PaboTe; 1, MOCKOMbKY A TOMbKO YTO Nepeexana, A Morna
6bl BECTW Knacc y Hee foma! BMecTo Toro, 4tobbl MOTPaTUTb AEHbIN, A 3apaboTana B 3TOM KJlacce Ha
BCE HOBble Belyy, KoTopble xoTena ana goma. C 6rnarogapHOCTbio A MonoXmna ux B 6aHK. f Hauyana
YUMTbCA YBa)kaTb dHepruto aeHer. MKM3Hb Obina MosiHOW MpobneM M BOJSHYOLWEN OfHOBPEMEHHO.
YacTHasa npakTuKka npogosrkana pactu. A yunna Ha MecTe 1 NpogosixKana nyTelwecTBoBaTb, Korga 1o
ObIJI0 YMECTHO AN MOel ManeHbKoW cembu. A cmorna cogep»aTb BCEX HAC YACTHOW MPAKTMKON U
00yuyeHVeM 1 NpoaoKana pa3BrBaTb TexHUKy banaHcmpoBku M. NHorga s xogwna Ha CBMAAHMS,
OblJI0 HECKOJIbKO CyMacCLUEALIMX NMPUKTIOYEHWI, HO HUKaKMX OCOObIX B3aMMMOOTHOLLEHWIA. BocnutaHme
JeTeil 1 paboTa 3aMnosHANN MEHSA LeNMKOM, U A 6blla B MMpe C oguHo4YecTBOM. YToObl YyBCTBOBATL
cebs MONMIHOW, He HyXeH Obln HUKTO ApYyrol; A HamnonHsna cebs cama. MHorpa A HeMHoro
3aAyMmblBanacb, CyLWeCcTBYyeT /M Ha NNaHeTe NCTUHHAA NobOoBb, @ €CNN TaK, KaKM AOMIKHO OblTb 3TO
nepexmnBaHue.

Mustration 1.3 “Fusion”
Korpa cpaboTana CUHXPOHUCTUYHOCTb, A Befa KNacc “BBefeHne B SHepru” B MECTHOW Mporpamme
06yueHua ana B3pocsblX. bbino npuHATo noutn 30 YennoBeK, U MEHA MOPa3suio, Kak MHOFO MYXXUMH
6b110 B Knacce. CTieeH [lJabpo BoLuen B Knacc 1 cen cpean CTyAeHTOB. fl cpasy e ero 3ameTusna v obiia
BblHYX[ieHa cebe HaNmOMHWTb, YTO HaXOXyCb 34eCb, UYTOObI BbIMOJIHATL CBOKO PaboTy, 1 Hayana yuynTb
Knacc. HemHoro norogs, Korga A xogwna no Kfaccy v Habnogana SHepruio CTyAeHToB, A CTosina Y
CTmBeHa 3a CMVHOMN, KOoraa OH MOBEPHYCA, YUTOObl MOCMOTPETb Ha MeHs. fl NoYyBCTBOBasa, Kak BOJHA
SHeprvv NpoLusna no BCeMy MOEMy CYLLECTBY U CMYTUNIACb Kak Moniofas WKoNbHMLUA. OH Kasanca Takum
3HakoMbIM. MHe ypanocb 3aKoHUWMTb TeMy BeYepHero ypoka. [locne Knacca OH BbileNl CO MHOWN



NMOroBOPUTb; Mbl OOHAPYKWUJIW, UTO 3HAaEM MHOTMX OJHUX U TEX »Ke NIOAEN 1 B AEeTCTBE Kakoe-To Bpemsa
XUnu B cocefHMX ropogkax.  morna Obl HanMcaTb POMaH O HALUMX B3aMIMOOTHOLLEHUAX U KaK OHU
pocnu, Ho obellana MyXKy He CTaBUTb ero B HeyaobHoe nosioxeHue! BoT cyTb TOro, KTo Mbl eCTb Kak
napa: BosbmunTe ogHO yenoBeueckoe CyLIeCTBO, 3Halollee YTo ABNAeTCA “npusnekatenbHon [dywoin’,
npubaBbTe Apyroe, 3Hawowee ceba TakMM >Ke, CMELIaNTe C PacTyWUM MOHUMAHUEM U BHYTPEHHEN
nob6oBblo TBOpLA 1 NepemelLiaiiTe BCe B SHeprum nio6su. PesynbraT — 6ecKoHeuHasa BO3MOXXHOCTb!

Wnnmoctpauma 1.3 “Cnnanne”

Co BpemeHeM, 6e3 KonebaHUI, Mbl MOXEHUNCB, U C TEX NOP pacTem BMecTe. Bckope s oco3Hana,
yto CTMBeH CUIbHO HamMoOMWHaeT TEMHOBOJIOCOrO BOMHA — TOro, KTO COMPOBOXAan, Hanpasaan u
3alMLLan MeHs, Korga A BCTpeyanach C cyliecTBaMuy CBETa B peasibHOCTAX APYrxX usmepeHuii. Ha stom
nnaHe oH — BTOpas MOJIOBUHKA 3TOW paboTbl, obecneynBaoLlasn »U3HEHHbIE SHEPrUU YECTHOCTU U
cTabunbHocTn. MHdopmauma Cryneneii lll u IV He npoasnsanack, noka CTMBEH U A He BCTPETUINCD U He
Hauanu paboTaTb Kak napTHepbl. OH 34ecb, YTo6bl B 3TOM y6eauTbCA, NOOWPAA MeHA MOSIHOCTLIO
3a4€eliCTBOBATb CBOWM MOTeHUMan 1 obecneunBan NOCTOAHHYIO OLIEHKY KauecTBa M YeCTHOCTM paboTbl
no mepe ee pasBuTUA. Mbl JonosHAEM Apyr Apyra; B CBOEM MapTHEPCTBE Mbl OLLyLAeM FPOMaZHbIN
MoTeHLMaN TOro, YTo 3HaUUT “OfMH MIOC OAVH PaBHAETCA GeckoHeyHoCTU”. Mbl - fydylive gpy3ba u
OYeHb yBaxaeM Jpyr Apyra. /I, KOHeUHO, Mbl - My> 1 »Ke€Ha B TOM, YTO ABNAETCA NPeNeCcTHbIM JYXOBHbIM
6Gpakom.

HEBOJbLLAA MOMOLLb APY3EN

MNocne 3amyxectBa co CTMBEHOM A NPOAOMKaNa YacTHyto NpakTnky SMI1. Korga mbl BCTpeTUNUCD, A
B OCHOBHOM [€MCTBOBaJla Ha YPOBHE BbPKMBAHWA, paboTas Mo WwecTb - CeMb AHeN B Hepento. f
MOTUBMPOBAa 3TO TeM, UYTo CAyXy noaam. MNostomy 6bi10 BaHO Bcerga ABAATbLCA MO Bbi3OBY. A
[AeNCTBUTENIbHO OblSla rOTOBA HAyUNTLCA TOMY, UTO ObITb B CJTYXKEHUW He 3HAUMT 3abpocnTb cebs camoe.
Al nepecTana “ropeTb’, u, Npy BCeX AOOPbIX HAMEPEHWSAX, HE XKIfa B PaBHOBECUMN.

Mop pykosoacTeom CTvBeHa s nepecMoTpena CBoe pacnucaHue. Ytobbl pactu, getn Tpebosanm K
cebe BHMMaHWA, TOro e TpeboBana 1 Hawa paboTta. 1 orpaHMuMna ceaHcbl YeTbIPbMA AHAMU B
Hegenilo © MpoBoAWna OCTaBWIMECA [HM, pPa3BuBaA Halwy KomnaHuwo. Mbl  oduumanbHO
3aperncTprupoBany Kopnopawumto, YTobbl 06paTUTbCA K MUPY C MOCNAaHUEM, YTO, HECMOTPA Ha TO, UTO
Mbl NpebbiBaeM B CNYXeHUU, Mbl Takxe 1 On3Hec. TakoB Hall JYXOBHbIA MyTb, U Mbl UAEM MO Hemy
BMecTe. Mbl pa3BuBanu HOBble  HaBblKKM, yyacb C/lefloBaTb PYKOBOACTBY Hallero 6e3rpaHWyHoOro
naptHepa. CTMBeH Bcerga HanOMWHAET: He Ba)KHO ObITb YCMeELWHbIMM, Ba)XHO MNpPUKNagbiBaTb BCe
ycmnua. ECnn Mbl NpUnoXum Bce yCUnusa 1M NporopuMm, Tak Tomy 1 6biTb. Mbl Hayanu 3HaKOMUTLCA C
KOMMbloTepoM, pa3paboTany peknamy, OCHOBaNW YyyebHble CTPYKTypbl ANA MNPaKTUKYIOLWMUX, a Co
BpeMeHeM 1 nporpamMmbl ana yumtenei. Mol co3ganu nepsble pykoBoacTsa no SMTI1. Bce 31o Bpema mbl
YUMNCb COTPYQHUYATL APYr C APYrom 1 ObiTb cembeln. (MoxanyiicTa, 3aMmeTbTe: He YNOMUHAETCA O TOM,
YTO 3TO 6bISIO Nlerko!)

NHTepecHble BO3MOMXHOCTU NPOAoKanu NpeacTaBnaTb cebd, 1 Mbl BOCNONb30BaANIMCb MHOTUMUN 13
HUX, y4yacb no xogy gena. OgHo BosHYytolee cobbiTe npounsowso netom 1995 ropa. Yepes ogHoro
6nuskoro Aapyra, CTMBEHOM W MHOW 3auHTepecoBanacb ¢upma CoHanUCT -  HayuyHo-
nccnefoBaTtenbckas GMpPMa, pacnosioXkeHHas B KoHHekTukyTe. Mpoussogutenn Bmaeo-GuIbMOB O
3q0poBbe nog Mapkon “C. dBepeTT Kynn” chneumanusmpoBanvcb B 061acTy FroCyAapCTBEHHbIX
KOHTPAKTOB. OHW XOTeNnn coTpyaHunYaTb, 4Tobbl nonyuntb cybcmaunio HACA ana nsydyenma 3¢p¢dekTos
TexHukn banaHcnpoBky DMI. Hawa yacTb sKcneprmMeHTa - obecrieyeHne obyvyeHnA 1 ynparkHEHWIA,
KOTOpble Mbl MCMOMb30BaNN CO CBOMMU CTYAeHTamW. 3afaya coCToAna B cnegylowem: “npoBeputb
LEeNCTBUE OCO3HAHWMA SHEePrumM SNeKTPOMArHWTHOrO MOMA Ha ynydweHwe paboTbl B KONNEKTVBE U
YKpenyieHne npouecca nogaepkaHmsa yenoBeyeckoro 3gopoBba”. [lpyrumu cnoBamm, Ham CnefoBasno
CTMMYNIMPOBATb KONNEKTUBHOE CO3HaHWE CUAHUEM Ayxa u 6uonoruun! Mbl 3Hanu, 4To Bpems BbiIGpaHo
HenpaBWIbHO U OblfIN OYeHb pa3ovapoBaHbl, Koraa CoHanucT He nonyunn rpaHta HACA. Ho onbit



cocTaBfieHNa oduuManbHOro 23-CTPaHUYHOTO NpPERJSIOKeHUsA, OeTanu3npyloLero SKCNepUMEHT, B
COTpyAHUYecTBe C yueHbimn BM®, 6611 Takum noolypeHrem BceneHHonm!

1 npopomkana oOuleHMe CO MHOMMMW BbICTaBKaMU HETPaMLUMOHHOIO JsieyeHusa. MHorune
nocetTUTenn chnpalivBany, 3Hato 11 A o paboTax KpahoHa uepes Jin Kapponna. OtBeuvas “HeT’, A
06bIYHO CJbllIana TaKylo peakumio: “Bbl roBOpMTe O MHOIMX BellaX, O KOTOpPbIX roBOpWT OH" fl
NMouyBCTBOBaNla HeOOMNbLIOW MHTepec K 3TUM Tpyfdam, HO nepuof nobonbiTcTBa AaBHO npowen. f
notepsAna MHTepec K KHUram, nbo Haxofunacb Ha TakoW CTyMeHW pa3BuTUA, rae 6onblue He xoTena
Huyero ynTaTb. Al xoTena genatb 1 ObITb; NO3TOMY NPOAOKANA UATN CBOUM NMyTEM.

BecHol, 3a Tpy AHA, N3 Tpex pa3HbiX UCTOYHMKOB A MOJiyymna TPy dK3eMmnisapa MepBON KHUMM
KparoHa lMocnedHue spemeHa. Bce Tpy KHUMM Gbinn fOCTaBREHbI MPAMO K BXOAHOW BEPU MOEro AoMa.
Bce, npuxopsiuee “Tpolikamu, NPUBAEKANIO MOe BHUMaHWE; UTaK, A NOAYMana: 3To MOXeT ObITb OUYeHb
NHTEPECHbIM. BO3MOXHO NOTOMY, UYTO 3TO Oblfl UEHHENVHT, A CONPOTMBANACL YTEHNIO KHUTW 1 XOTena
UMeTb BpemMA nogymatb. XoTA Oosfibllas YacTb MOKa3aHHOW MHe [0 3TOro YeHHEeNIMHIOBOW
MHPopmauun Obina BAOXHOBAAWLWEN, A YyBCTBOBANa, UYTO WMHOrga Takum paboTam He xBaTaet
OLLYTUMOW, MOMOratoLLen nNpakTnuieckon nHpopmaLmm. 1 TOCKoBasa no peasibHON BELU — NOJSIE3HbIM,
NPaKTUYECKNM UHCTPYMEHTaM U MHOPMALMK As HALLEro MMPA, TAKOFO, KaK OH eCTb.

OpHako, Mol My CTMBEH He NPOWrHOPMPOBAn COBMAfEHMEe W Hayan YnuTaTb KHUTY, rinyboko
TPOHYTbIN ee 3Hepruen n nHpopmaumeinn. OH 3Han, YTO 3TO BaXKHbI MaTepwmas, NO3STOMY Hayasna YmTaTb
MHe YacTh KHuru. A 6bina cyacTnmBa ycnblwatb 3Ty MHOOPMaLMIO; MeHA OYeHb BrevyaTnmnna ACHOCTb
TOro, uto A ycnbiwana. OgHako, A BCe elle He NMpuHMManacb 3a KHUry cama. OgHaxgbl y CTmBeHa
cocTosncs TenedoHHbIV Pa3roBOp C areHTOM, NPeACTaBNAALWMM XKypHan Hosol dpbl. OHM obcy»Kaanu
MaTepuan KpaioHa no oTHoweHuto K pabote DMI. MNpepactaBuTenb cunTasn, YTo HaMm Heo6XOAUMO
norosoputb ¢ JIn n gan CtneeHy ero Homep TenedoHa. Ewe ogHo coBnageHme.

“310 pna Teba’, - ckasan CTuBeH, BKNagblBas MHe B PyKy Homep TenedoHa. bnarogaps
CUHXPOHUCTMYHOCTK, A TMOJflyyana BO3MOXKHOCTb MOrOBOPUTb C HECKOMbKMMMK  BblAaloWMMKCA
nugepamu B 061acTy LyXOBHOCTU. ITO OblT WAHC CBA3aTbCA Y MNO340POBaTbCA C APYTMM YeNOBEUYECKNM
CYLLECTBOM, Y KOTOPOro s Morna noyuntbca. Kpome yBaxkeHma K Jlu Kspponny, A 3Hana, uto npexae,
yem 3BOHUTb, MHe ClieflyeT NPoYMTaTb HECKONIbKO ero KHUr. HakoHel, A B3Aina KHWUTy 1 NaaHMpoBana
ObICTPO ee NpoYeCTb; BMECTO 3TOrO A UMTana Kaxgoe cnoso! fl BooayLleBnsAnack, Nnakana 1 cmeanach,
unTas CNI0Ba, 3BEHALLME UCTMHOW rae-To B ryO6uHe MeHs.

KHnrm Jln o6bACHUAM TO, UTO A UCMNbITbIBaNa B XMU3HU U paboTe. fl 3Hana, UTO HEUTO OYEHb BaXKHOE
no ceoemy macwtaby npousowno B 1989 rogy. 31o 6bin rog, korga YKC ctana goctynHow. Ectb mHoro
cocTaBnALLWMX GaKTOPOB NPY PACCMOTPEHUN TaKOro pPoAa COObITUI, Mbl MOrOBOPUM O HUMX MO3Xe B
3Tol KHure. KOHKpeTHO AnA 3Tol paboTbl, Npuxos KpalioHa B KONNeKTMBHOe co3HaHue B 1989 roay
CTan Knwo4yeBbiM ¢akTopoM B 3BonouMM TexHUKu banaHcupoBku DM, Tak e, Kak W anAa
yesloBeYeCKor 3BONIOUMM B LLeNoM. B TeueHrne cemum neT YaCTHOM NPaKTUKKM, NPOBeaA TbiCAYM CEaHCOB,
A cupena B NepBoOM pagy, Habnoaas 3BONIOLMNI0 BHYTPU HaLLEn SHEPreTUYEeCKON aHaTOMUMK.

Korpa A no3BoHuna u rosopuna ¢ Jln, cpasy e BO3HUKNA OOLWHOCTb — Kak becepa co cTtapbiM
apyrom. OceHbto 31oro roga CTMBEH U A BCTPETUAUCD € JIn, ero AyXoBHbIM NapTHepom [eH Toybep u
KpaiioHom. B dpeBpane 1997 roga mbl oduLManbHO CTanm COTpyaHUYaTh. B cBALIEHHOM napTHepcTBe
Mbl BMecTe paboTanu 1 nyTewwecToBanu no Mupy.

PeanbHocTb YHuBepcanbHom Kannbpyemow CeTn 3ByunT UCTUHON AN Ntogel Bcero mupa. MHorune
CKaXyT, YTO BUOENU YacTu ceTenofobHON CTPyKTypbl. Ha obyuvalowmx cemuHapax peakuus Ha
nHpopmauuio 06 YKC Bcerga 6naronpmaTtHa. JIlogn 0CO3HAIOT YacTb Ce6a 1 »KaxayT Y3HaTb, Kak C Hel
paboTatb. Obyuasn, A Habnodal, Kak pearnpyroT BONIOKHa SHEPrnm Kaxaoro YenoBeKa, fenas Kaxabli
KNacc yHWKanbHbIM 1 MHTepecHbIM. [laxke Korga fl yuy, U MOW CJIOBa NepeBOAATCA Ha APYron A3blK,
MHOTga A 3aMeuvald SHepreTmyeckoe [ABVKEHME paHblle, YeM YYaCTHMKW MOHMMatoT cnoBa! 370
MOWCTMHE APYromn A3bIK.



TexHnka banaHcnpoBkm IMI — sHepreTuyeckas npoueaypa, Co3faHHaa KOHKPETHO AnA paboTbl ¢
YHueepcanbHol Kannbpyemon CeTbto. CemeHa 3Tol paboThbl YCNewHo NocesHbl Ha Bcel nnaHeTe. Ko
BPEMEHM HanucaHuA 3TOro Tpyaa NPakTUKYOLWMe U yUnTensa 3TOW TEXHMKY CYLLeCTBYIOT B 33 cTpaHax
mupa. PaboTa npogonmkaer pa3smBaTbca, 60 OHa 3P EKTNBHA B XKMU3HU JIIOAEN; @ XOPOLUMEe HOBOCTHU
pacxopatca 6bicTpo.

AHbA

Mustration 1.4 “Awakening”

OpHaxgabl CTMBeH 1 A 06Cy»Kganu Mol onbIT paboTbl ¢ xeHckon dopmMol ceeTa. MIHTepecHo, 6bina
N1 OHa aHrenoM. bbina nv oHa yacTblo Moero cyulectsa? [1na MeHs, OHa — CBEPKAOLWUIA A pyr, KOTOPbIN
BCcerga 3gecb 1 rotos noggepxartb. Mbl roBopunm O peanbHOCTU CyWeCcTB CBeTa, C KOTOPbIMU A
yyBCTBYIO ceb6a Tak KoMbopTHO. CTUBEH rpOMKO cripocui: “ymaelub y Hee ecTb uma?” Cnepyiollee, 4to
A 3Hal0: A BbINPAMUIIACL, TeMOP rosioca NOHU3UNCA 1 NpousHec mA: AHbA! OHa NpogosXKana roBopuUTh
C HaMu OKono nosyuyaca. Ee npucyTctare 66110 NUTAOLWUM U YCNOKaVBaOLWMM.

TakoBO MOe MOHMMaHWe Mo cei AeHb. A owyulalo AHbIO KaK UCTUHHO GOXKECTBEHHYIO MEHCKYH0
sHepruio. OHa — acnekT 6ecnonoro CoO3HaHNA, ABNAIOLLEroca efMHbIM LenblMm, HO Ansa yaobcTtea A 6yay
OMNKMCbIBaTb 3TO BeNMKoe cyllecTBo “OHa". AHbA — yuutenb yuynTenem, YaCTb OKPY>KeHNA, AONOJHAOLWAA
nnaHeTapHble n3meHeHUA KpalioHa; oHa — napTHep B pa3sutim pabotbl IMI. OHa pokycupyeTca Ha
CBA3UN YenoBeKa C YesIoBEKOM, Ha MOYNTaHMM U YBa)KEHWUW, KOTOPbIe Mbl BblKa3blBaeM Apyr ApYyry B
3TON panbHOCTU. EN HpaBuTCA Ha3biBaTb MeHA PDeHUKC, 1 OHa HanoMKHaeT MHe BuaeTb OeHUKC B
Apyrux. Bce mMbl cropaem B OrHe XM3HW U TeM UAN UHBIM 00Pa30M BO3POXKAAEMCA CHOBA. AHbA MOXET
MHOroe pacckasaTtb 0 cobbITMAX DeHNKC B HaLWKX KU3HAX, U 3TV yuyeHna 6yayT yacTblo credyowero
YPOBHs1 3To pabotbl. OHa MpPUCYTCTBYEeT BCerga, Korga 6ol A He yuumna. AICHO OcCo3Hato, yTo 5 —
yenoBeyveckoe CyLeCTBO, BbiNOJHALLWee paboTy. A 6biBalo B U BHE YEHHENMHra B 3aBUCMMOCTU OT
TOro, YTO MpednoynTald B KOHKpeTHoe Bpemsa. OHa MpucyTcTByeT, YToObl NPeanoXutb NMoaaepPKKY
BCeraa v Besgae, roe yuntenb banaHcuposky DMIT BbiNonHAET CBOo paboTy. TakkKe, OHA NPUCYTCTBYET
BCEraa, Korga npaktukyowmin MM npoBoauT ceaHc. A Bce ele pas3BuBal0 NMOHUMaHWe “Hac’, nbo
WHOrAa oLyLato, YTo AHbA 1 A1 B AENCTBUTENIbHOCTM OAHO. He3aBncrMMo OT TOro, KakoBa peanbHOCTb, A
owyuwialo K Hel no6OBb M MOYNTAlD OTBETCTBEHHOCTb pa3feneHnsa ee YYeHUn ¢ Moumu
COBpPEMEHHUKaMMU.

Wnn. 1.4 “MpobyxaeHune”

B Kakoe-To Bpems CBOeW »M3HU A Tak Goanacb nogen, yto pegko nokmgana gom. Cenyac mbl
nyTewecTsyemM No BCcemMy Mupy. Hale pacnucaHue ouyeHb 3arpykeHo, U Mbl MOXEM YUUTb 10 CeMMU
Hefenb 3a ogHy noe3gky. [omHuTe, Kak A xoTena noMHuTb bora? Yua, a Buxy nuuyo bora/borvHu B
Kakgom yenoseke!



K Hoeoli napaduame

[naBa 2
Pasym, mamepus u HamepeHue
3akoHel MaMeMamuku, umetoujue Kkakoe-1ubo
OMHoUWeHUe K peasbHOMy MUpY, HeHAaOeXHsbI.
A HadexHble Mamemamuyeckue 3aKOHbl He
uMerom OMHOWeHUS K pedsibHOMY MUpy.
Anbbepm JlHWMelH
Pasym npucymcmayem 8 kaxdol moyke npocmpaHcmaa
U Moxem Oelicmeosame NOCpedCM8oM CUJIbI MbIC/IU.
Hukona Tecna. CmeHa ceema

Kaxabin U3 Hac — oTpaxeHue beckoHeyHocmu. Torga, Kak Mbl HaUMHaeM onpefenAtb CTPYKTYpy
TOrO, YTO Ha3Banu 6bl JMHAMUKONM YeNoBeKa — CTPYKTYPY U CYyTb YeIOBEUYECKOrO CyLlecTBa?

Kak uenoBeueckue cyLectsa, BCe Mbl ABAAEMCA YaCTbiO LIeSIOro, KOTOpOoe BHELIHe BOCNPUHMMaeM
Kak BceneHHyto. M Bce e, CKOBaHHOCTb 1 OrpaHMYeHMA HaLKX OObIYHbIX CUCTEM BOMPUATUA BBOAAT B
3abnyaeHune 1 3acTaBAAT BEPUTb, YTO Mbl pa3fdenieHbl. Mbl BocnprHUMaem ceba oTaenieHHbIMU He
TOJIbKO OT APYrMX YesloBEYECKMX CYLUEeCTB, HO M BUAUM CeHA OTNMYAIOWMUMNCA OT BCEX Pa3yMHbIX
XM3HEHHbIX dopm. Kak cywectBa B ¢U3NYECKON OCA33AEMOWN pPeanbHOCTW, Mbl YYBCTBYEM, YTO
XM3HEHHDBIA OMbIT — CepuA NIMHENHbIX CobObITUi. Mbl 3arHanu cebAa B NOBYLLKY, NPeAcTaBnAsn, yYTto
NPOCTPAHCTBO U BPeMA — eAMHCTBEHHble KOOPAWHATbl, B KOTOPbIX Mbl MOXeM onpefenAaTb CBoe
cywectBoBaHue. OgHako, 6rnarogapa ONTUYECKOW UTIO3UN, CO3AaHHON NPOCTPAHCTBOM U BPEMEHEM,
Mbl He MOXKEM MOoAAEePXKMBaTb OLLyLLeHNe ceba (UHOUBUOYAILHOCMU) B MEHSIOLLEMCA MUpPE.

OTa rNaBa, U, KOHEYHO, BCe df1IeMEeHTbl 3TOW KHUMM paccKasblBaeT O HOBOW Mapagurme B Hayke. B
HOBOW Mapagurme KOHUEeNUMA MHO2OMEpHOCMU WrPaeT MpeBasvpylowWwy ponib B 00bACHEHWM
OTKPbITbIX ABMIEHUI, KOTOpble Mbl Habnogaem B TpexMepHOM mMupe. PasnmuHble HayuHble Teopuw,
obcyxaemble B 3TON 1 nociedyowWwmnx rnaeax, ABAATCA Takke dyHAAMEHTOM, KOTOPbI/i NMOMOXKeT
ynTaTento Nyye NOHATb NPULNIbI, exalue B ocHoBe TexHuku banarncuposku SMI].

Mol pasdensem mo4Ky 3peHUA, YmO KakK 4esioge4decKue cyujecmed, Mbl He MOJIbKO
MHO20MepHbl, HO U AKMUBHO ¢hyHKUUOHUpYyeM KAK MHO20MepHble cyujecmea 80 8cex ce8oux
83aumodelicmeusx, 0c06eHHO OMHOCAWUXCA K Haweli Cymu KaK 3J1eKmpoMadzHUMHbIX cyujecme.

C nepcnekTuBbl 6onee BbICOKOMO YPOBHA Mbl MOXEM OTKPbIBaTb HOBble BO3MOXHOCTM MpK
“prcoBaHMN” paclUNPAIOLLENCA KapTUHbI peanbHOCTU. PUCyA TaKyto KapTyHY, Mbl BHOCM CBOW BKNag, B
napagurmy cosuad - B BOJMHYyOLLEe N3MEHEHUE Ccnocoba, KaknM Mbl BUAUM Haw Myp. KonnekTMBHO Mbl
co3faem Hosylo napagurmy. B Hell cTpaHHOe, TavHCTBEHHOE, NMapaHOpPMasibHOE M HepaspewrmMoe
CTaHOBATCA pa3pelrMbiM. 34eCb Mbl NPeACTaBUAN FMaBHble HOBble KOHLENUuUW, CylecTBEeHHbIe Ad
MOHVMaHWA Nnocneayowero Matepumana. B Huxkecnegyowmx naparpadax mbl MPOACHAM U PacIPUM
onpepeneHna TEPMUHOB NApaduzma nu MHO20MePHOCMb.

MNAPAOUIMA KAK MOZEJ1b PEANTbHOCTW

Kak npaBuno, KoHuenuua napagurMbl OTHOCUTCA K KOHKPETHOMY M300paXkeHWo Wan Mopenmu
peanbHOCTU, FOCNOACTBYIOLWEMY B HayKe MWW B KOHKPETHOWM 06nactu Hayku. [lpunHATble opHaXKAapbl,
Takoe n306paxeHne unyu Mopesb peanbHOCTU HecyT B cebe onpefeneHHble NaTTepPHbl BOCNPUATNA,
aHanusa unm ob6bACHEHNA ABNEHUI B KOHTEKCTE KAPMUHbI, MacKMpyloLlen peanbHOCTb. Mapagurmel
CYLLECTBYIOT He TONbKO B 06/1acTM HayKuM, HO U BO BCEX acNeKTax BOCMPUATUA OKpYaloLllen cpepbl.
MNpaBgonofobHble  0O6BACHEHMA  BOCMPUMHMMAEMbIX B peaNibHOCTUM  ABMEHUA  CTaHOBATCA
OrpaHNYEeHHbIMW PaMKaMu, HanaraeMbiMU CamMon Napagurmon. Hanpumep, B To BpeMs UCTOpUM 3emin,
Korfa Hayka 1 penurus yTBepKpanu, YTo 3emna ABnsAeTcA UeHTpom BceneHHow, Bepunu, 4to BCe
HebGecHble OObBEKTbl YAEPKMBAOTCA Ha OnpefeNieHHbIX OopbuTax WM ABUXKEHUAX OTHOCUTENBHO
HEenoaBW>KHOM 3eMSIN.



InAa rapaHTUM COrnacoBaHHOCTM HabnogeHWi M BepoBaHWA C MPUHATOW MapagurMon Toro
BpeMeHU, TO eCTb MoZenbio ¢ 3emnelt B LeHTpe BceneHHoM, 6binm pa3paboTaHbl OUeHb CKpyMnyne3Hbie
N KONOPUTHbIe MpefcTaBNeHUsA ABVXEHUN HebeCHbIX Tenl. B KOHTeKCTe cyllecTBylolen napagurmbl
BPEMEHU TaKne npepcTaBneHns obecneynBann npasoonodobHoe ob6bACHeHWE Habngaembix
ABneHun. KoHeyHo, No3xe 6bli10 NoKas3aHo, YTo 3Ta Napagurma He BepHa. B Hayke npousoLuen BaXHbll
CABUI, 1 B LLECTHAALIATOM BeKe, C NPUXOA0M acTpoHOMMUM KonepHrKa poguniacb HoBaa napaaurma.

HEOBXOOMMOCTb HAYKI O CO3HAHWUI

OpyruMy nprMepamun Ba)KHbIX MPOUCXOAALNX B HAayKe COABWIOB ABAANTCA MOABJIEHUE Teopuu
OTHOCUTENbBHOCTU JMHIUTENHA U JOCTVXKEHUA B TEOPUAX KBAHTOBOW GU3MKU. ITU Teopun Hascerga
W3MEHWUNIN HalX BOCMPUATUA YMCTO MEXAHUCTUYECKOrO MUPA.. MMUPa, B KOTOPOM MPOCTPAHCTBO U
BpeMs paccMaTpmBannCh Kak abconioTbl, M TOUKY 3peHMsA, UTO BCe MOXET ObiTb 0ObACHEHO Ha OCHOBE
NPOCTbIX MEXaHNYECKUX MPaBus NoBeaeHu .

Mbl He TONbKO He MOXeM OMUCbIBaTb KBAHTOBbIA MUP C MOMOLLbIO MeXaHWYeCKUX MpaBusl, HO
certyac GU3MKM paccMaTpMBaIOT KBAHTOBbLI MUP KakK TOT, B KOTOpPOM YyudacTByeT Co3HaHuWe, urpas
aKTUBHYIO pofnb B $opmMUpoBaHMM Hawel peanbHocTn! Celiyac neped Hamu ecmaem npobrema
onpedesieHUA posu 83aumodelicmsyroujux opya ¢ opyeom Mamepuu, HamepeHua u CosHaHusa! Matepua un
CO3HaHMe He MOryT OblTb pa3feneHbl. bonee Toro, Co3HaHvMe B3aMMOLENCTBYET U BAMAET Ha
Jencreyowyo chepy anekTpoMarHUTHbIX nonei. OCHOBHaA 3afjaya — Pa3BUTb HAYKy MHO2OMepHOU
dun3mKn, KotTopasa BkNoYMT Co3HaHME B rpaHANO3HOE ypaBHEeHe!

KBAHT CYLWECTBYET BHE 3TOIO MIPA

i
Spin »

Torsion
field

M3 Ha6J'IIO,D,HI/IIZ 3a KBAHTOBbIM MUPOM cenyac NOHATHO, YTO PeanbHOCTb 3JIEMEHTAPHbIX YaCTul He
nveet OTHOWEHNA K CI'IOCO6y N3IMepPEHNA BPEMEHN, KAKUM Mbl €ro 3Haem. (DaKTI/Il-IeCKI/I, B KBAHTOBOM



MUpe 3/IeMEHTapHbIX YacTUL COCTOAHMWE BHE BPEMEHU U MNPOCTPAHCTBA — TOYHOE OnucaHue
BMPTYasibHOW (HEBNANMOW) peanbHOCTU.

Cnuh-
TOPCMOHHOE
none

MpeacTaBbTe, UTO 3MEMEHTapHas 4YacTULA, Takas KakK 3/eKTPOH, CnocobHa OLHOBPEMEHHO
CyLLeCcTBOBaTb B CBOEM MNpolwuiom u 6yayuiem! B Hawein peanbHOCTV Mbl BOCMPUHMMAEM 371EKTPOH
TONIbKO YaCTb B8peMeHU, KOrAa OH MOCIefOoBaTeNbHO BXOAUT U BbIXOAUT U3 Pa3fIUHbIX BPEMEHHbIX
pamMok. [lenas 3To, 3NeKTPOH B CBOEW CYLHOCTU HeCeT MHGOPMaLMI0 BCEFO CBOETO BPEMEHHOTO OMbITa

- npowwsioro n 6ygyuyero.
Top -
runepnone —
MeXNPOCTPaHCT-BeHHOe
3aBuxpeHue
(BopTex)

CkansapHo-
pe3oHaHcHble
CTOAUME BOSHBI

Bbi1o 66l Mpo6eMaTMUHBIM Ha3HaYaTb BCTPEUy B 3TOM Mupe! Yron ynuubl Baweid BCTpeun Mor Obl
NnoABNATLCA Be3fde OAHOBPEMeHHO. Bce cobbitma vmenn 6bl CBOMCTBO CBA3HOCTW, HE 3aBUCMMO OT
NPOTAKEHHOCTU  dUM3MYeckoro  pasfeneHus. TakoBO  HeOOblUHOE  CBOWCTBO,  Ha3BaHHOE
HenokanbHocmebto. CoObbITVA B KBAHTOBOM MUPE  TOTYAC »Ke CBA3bIBAIOTCA, AaXKe eCsiv NPONCXOAAT B
oTAenbHbIX KOHUax BceneHHon! Yto coboii npepcTtaBnAeT 3Ta HeBUAMMAA CKpbiTaa peanbHOCTb...
nayTvHa Ux CeTb, CBA3bIBalOLaA U COeAUHAIOLWadA Bce?

PucyHok 2.1 Tmnepnona Tena Gusuyeckoe meno oKpyKeHo 2unepnosismu — NOISMU 8 NPOCMPAHCMEe 8bicuiez0
usmepeHus. Top, Me)KnpocmpchmeeHHb/u 80pMeEKC, MHO20C/I0€H, KAK Koxuua JyKa. Smu SHepeemu4eckue noJid Hecym
2unepnpoCmpdaHcmeeHHble ceolicmea MOPCUOHHbIX noned. Bo scex CMpyKmypax cywecmasyem nomok usiu medyeHue 3Hepeuu.
BupaeH noJsiaea’si, 4Ymo 47U3ULI€CKGH cucmema HAxooumcs 8 NOCMOSAHHOM OmKpbImom obmeHe aHepzueU C 8dKyymom

(Kocmuyeckum Mopem). BenuduHa 3Hepzemu4ecko2o obMeHa 3K8usaseHMHa pesynibmamy pabomel 00HO20 MUIIUOHA
3/1eKmpocmanyuli MoWwHoOCMb1o 8 melcady mezasamm! Bce smo “c8ob600Has sHepaua”[1].)

COUWMATBHbBIV STUKET

Mpownu Te AHW, KOorga 3neMeHTapHbIe YacTULbl PacCMaTPMBaNIUCb NPOCTO Kak HeodyLlUeBeHHble
06beKkTbl! Habntoaanoch, YTo OHW NPOABAAIT OpraHMYeckuin pasym. MHaneuayanbHO U KOMIEKTUBHO B
BUe CUCTEM 3TV YacTULbl MPOAEMOHCTUPOBANN, YTO AEACTBUTENBHO 06/1aaloT OCO3HAHUEM BHELLHEN
oKpy»atoLlen cpeabl. Korga mbl 3a HAMK Habntogany, CKOMEHWA 3NEKTPOHOB AEMOHCTPUPOBANN, UTO
Ha WX CKOOPOUHUPOBAHHOE ABVIXKEHWE MOXET BVATb WMHPOpmMauma 13 BHelwHero mupa. Ob6pasHo
roBOps, 3TW YacTULbl oceedomsieHbl [3]. OHM MOTYT HaCTPaAMBATbLCS WU PE30HUPOBATL M OTBEYaTb Ha
Nosly4yeHHyo MHGoOpMaLuuio — MHPopMaLMIO, Kak Mbl CeYac NOHMMAEM, NepeaaBaemyo NocpencTBOM
ABUXKeHUA Gpopmbl!

Mbl Habnogany, Kak 3T YaCTULbl KONNEKTUBHO “TaHueBann’, He cbmMBaAcCb C pUTMa 1 He “HacTynas

LPYr BpYry Ha HOrn’, 6yATO NOAUUHASCH AUpUKepy 6e3ynpeyHoro ciMbpOoHNYECKOro OpKecTpa.

HOBDbIV B3rNAL,
npamas

npoekuyma
CcTapbin B3rnAg



] st Bietn

B|/|3yan|/|3|/|py|7|Te obnactb Opra-HNM30BaHHOIO BJIMAHUA, KOTOPYIO Mbl Ha3biBa€M 3/1eKMPOMAeHUMHbIM
nosiem. B Hel Bbl BnanTe HactoAlee CBETOBOE LLOY. ®oToH CBEeTa, M3BECTHbIN d)I/IBI/IKaM KaK 8eCmMHUK
NIEKTPOMAarHATHOro nond, nadaet KaCkagom, A[O0CTaBnAa W 0OMeHMBasAChb I/IHCI)OpMaLI,I/IEIz C
SJIEKTPOHaMK BHYTPW NOJIA. ®Ou3nKK Ha3bIBAKOT CBET OTpaXeHemM nAToro N3mMmepeHns, n6o oH 6epeT
Ha4dano 13 NPOCTPaHCTBa BbICWIEro nsmepeHuna [5].

npamas
npoekuua

KOHYC

CTapblin B3rnag

Teso uenoseka ucnyckaem ¢omoHel — 6uogomoHel — u3 [JHK! Yem cunb-Hee 3apsaxeHo
JNEeKTPOMarHMTHoe none, TeM akTuBHee wupet obmeH wuHodpmauumen! KmeHHO wHPopmMa-Lus,
n3BieKaemas 13 HalmMx Pa3BrBaIOLLMXCA NEKTPO-MarHMT-HbIX CTPYKTYP, NO3BONAET paclum-paioLleeca
oco3HaHue. KoHeuHo, MMEHHO 3/1eKTPOMarHUTHOe nosie obecrneynBaeT OpraHU3aLnio — CTPYKTYpY U
¢dopMmy — BellecTBa, KOTOPOE Mbl Ha3biBaeM MaTepueld. bes anekTpoOMarHUTHOro NonA He 66110 Obl HY
MaTepuanunsaumm, H1 NPoABeHUA “NAOTHbIX" 0OBbEKTOB. [Jymaemcs, 8 KOHUE KOHU08 Mbl holMeM, 4mo

cgem Hecem nammepHeol, BnedamaxHele Co3HaHuem!

HOBBIN B3rNAg

PrncyHok 2.2 CTapbii M HOBbII B3rNA4 HaA MarHeTU3M. [pu cmapom 8327180 Ha MAzHEMU3M CUI08bie IUHUU
8b1x00am u3 KOxH020 U 8x00Am 8 CegepHbili NOJIIOC, U/U, NPU albmMepHAmMuU8HOM paccmompeHuu, uz CegepHozo 8 HOxHebil
nontoc [2].  []3suc u Poync paspabomanu Hoeelli 832140 Ha MdzHemu3M. SHepausa 0suzaemcsa 8 060UX HANPasIeHuUsAx
00HospMeHHo. [lo onpedeneHuto []seuca u Poynca, “kabenu cun” selpaxaiom OyasabHOCMb — Kaxobil epawjaemcs 8
NnpomuBonosIoXXHOM HANPAseHUU, NOKUOAsA 00OUH NOJIIOC U nymewecmaysa K opyzomy. Obpazyemca nammepH 8 aude nemau
socbmepku. (Cm. npumedaHue K 2sage, N2 48)

1_ Dhagram adapted from Davis & Rawly

Pl/lcyHOK 2.3 HoBbin B3rnApA[ Ha marHetusm 3emnun. Cmapas KoHuyenyus mazHemusma 3emsau (A) nokasvigaem
MazHUMHsbIe cuosble IUHUU, 8bixo0fujue u3 IOxH020 u exodawue 8 CeaepHbil nostoc. Co21acHO HOB8bIM OMKpbimusam Jjasuca
u Poynca, mazHumHoe nosne 3emnu (B) noxoxe Ha MazHUmMHoe nose cmepxHego2o mazHuma (D). 3amememe nammepH nemsu
80CbMepKU 08YX pa3HbIX pACKPyYUBAIOWUXCA SHepauli U NPOMUBONOJIOXHbIe 3eKmpudeckue NoIApHOCMU, 803HUKaOWUe 8
pe3ynibmame 3mo20 NOMOoKa. ¥l MazHUMHwle u 31eKkmpuyeckue noIspHOCMU cyujecmsylom oOHospemeHHo. Ha pucyHke (C)
[3suc u Poync npedcmassnisiom OdHHble NOJIyYeHHbIX U3 KOCMOCA usmepeHull MazHemusma u obpasysl, noomeepxoaroujue



nammepH U NONAPHOCMb ABJIEHUA MazHemu3ma 3emu [4]. AHano2uYHbIe NAMMEPHBI Mbl HAXO0UM 8 SHEpP2emu4eckom noJie
uesnogeka. [IpUHYUNLI MA2HEMU3Md YHUBEPCASTbHbI.

CTapbil B3rnaAg HOBbIV B3rnag

JymaeTcs, 4To C MOMOLLBIO TUMEPrONeBON CTPYKTYPbl MHOTOMEPHOW CYLIHOCTW, KOTOPYK Mbl
Ha3blBaeM CBETOM, Mbl 0OHAPYXUM, 4MO c8em C8A3AH C NOJIeM MblWJ/IeHUS Yye08eyecko2o cyuecmsa!

_ MOYEMY YNYCKAJIU OLLYLLEEHWA

MposBneHne pasyma - ewe He Bce. Ceryac GM3NKM MOZENMPYIOT SNeMeHTapHble YacTuUbl Kak
obnapatowme owyweHuem. CumTa-eTcs, UTO OHU 06/1aAAI0T SMOLMOHANbHbBIM, MEHTasIbHbIM U SGUPHBIM
acrneKkTaMun Kak 4yacTbio cBoel npupopbl! Kak BUgHO 13 npegbigylero ob6cyaeHns, Korga B HeKoei
napagurmMe WM3MEHUYMBOCTU WM aHOManuu CTaHOBATCA Hepas-pelvMbiMK, CO BpPEeMeHeM Ham
NPUXOANTCA MEHATb CrMOCOO MbIWIEHNA, OLEHKWU, BOCMPUATMA M U3MEpPEHUA OOMYLIEHUA CBOEW
peanbHOCTU.

BBoaa HoBOe 3HaHME U OCO3HaHME B PACUMPAWUNACA B3rNAL Ha pPeasibHOCTb, Mbl JOJHbI
Cpa3y e BUAON3MEHUTb CTapble Teopuu, KoTopble 6onblue He cnyxat. CTapble TeOpUM yaep>KUBatoT
Hac B paMKax HepellaeMbix npobnem. 3aTeM Mbl BXOAMM B HOBYIO Mapafurmy, No3BONALWY B3rs-
HYTb Ha 3TU NpobnemMbl C HOBOW MepPCNEeKTUBLI - TOW, B KOTOPOW Hepa3peLumMbie npobnemMbl CTapoi
napagurmMbl CTaHOBATCA peluaembl-mu. OfgHako, 6narogapa pabote Tomaca KyHa, Ham nokasanu, 4to
CTapas napaanrmMa Hayku HUCMPOBEpPraeTcsa C OrPOMHON TPYAHOCTbIO. BBeileHMe HOBOW Napaaurmbl
accoummpyetca c “pesonouven” B Hayke. BO3MOXHO, HeKOTOpble M3 MpepcTaBfeHHbIX 34ecCb
MONOMEHN OKa)KyTCA 4YacTbio HOBOW PEBOJIIOLUN, YXKe MPOUCXOAALEN B Hayke M B MOHUMaHWM
peanbHOCTU.

PucyHok 2.4 [IBOWHOW MOTOK. [71aéHbiM dCneKmom 3Hepzemuyeckoli GHAMOMUU Ye-JI08eKd A8IAemca
yesnoseyeckuli mazHemu3m. Co2a1acHO OMKpbI-mbiM [J38Ucom u Poysicom 3a-KOHam MazHemu3ma, nepeuyHsle SHepzemuyeckue
nomoku mekym 8 08yx HanpasneHusx. OHU 06pasylom nammepH nemJiu 8 8ude 80CbMepKU. B amoli cxeme nepsuyHbIli Nnomok
co30aem Opyzol “2eHepamop c80600HOU 3Hepauu’”. 3amemesme, YmMo 3MoOM NAMMepPH ycmaHasnueaem pe3o-HaHc ¢ 3emnel u
¢ KaxooU 6uonozuyeckol knemxou! (Cm. MpumedaHus k enase, N° 59)

MHOTOMEPHOCTb MHOTIOIrPAHHA



3HaueHVe TepMNHA MHO2OMepHbIU — HeUuTo bornbluee, YeM Npobnema onpeaeneHusi. C pas3inyHbIX
MepcneKkTMB OH MPUOGpPETaeT pasHble 3HaueHUs. Hanpumep, TEPMUH, MCMOJNb3YEMbI B KOHTEKCTe
OMUCAHUS BO3MOXXHOTO MPOXKMBAHUS MHOTUX XM3HE OQHOBPEMEHHO B Pa3/IMUHbBIX U OTAENbHbIN
cMcTeMax KoopAnHaT NPOCTPaHCTBa-BPEMEHM.

CkaxkeMm, ecniv paccmaTpurBaTh BpeMs — BCe NPOLUIOoe, HacTosALlee u Byayllee - KaK CyllecTByoLlee
OAQHOBPEMEHHO, TO HalM XU3HW MNPOTEKAOT B MNapanfenbHbIX PeasibHOCTAX OOHOBPEMEHHO.
PaspeneHune 3TuX KM3HEN cOBepLUAETCA TONbKO B Hallel KOHUEMUUW BPEMEHU U B OrpaHUYEHMAX
CO3HaTeNIbHOro 0CO3HaHWA. [POXMBaAHUA OTAENbHbIX “XW3HENR” OCTalTCA KakUM-TO obpasom
CBA3aHHbIMW 6Gnarogaps obLen HUTK, CBA3bIBAIOWEN N COeAUHSIOWEN HAC C LEeHTpasibHbIM AOpPOM
Hallel CYLIHOCTM — TO eCTb AyXOBHOW CYLLHOCTN.

MpeactaBneHne, YTo M3MEPEHUS MOXOXWU Ha CNion, cKopee NnHelHoe. Hanpumep, npeacTtaBbTe
NPO-CTPAHCTBO, B KOTOPOM Bbl CMOCOOHbI HacTpanBaTbCA HA pPa3fMYHblE PAAUOCTAHUUN Ha
“Bo3pylwHbIX BonHax" Kaxpoe pagmoBellaHMe HaxoAMTCA B OAHOM M TOM e “npocTpaHcTee”
MNMoBopoTOM nepeknioyaTena pPaAno-HACTPOMKM Bbl MOXeTe BblbpaTb Apyrylo cTaHumto. [JoH6asbTe
60siblee KONMNYECTBO CTAaHUMIA PaAMo-BELLAHNA, U CUTHANbl MPOCTO NPMOABATCA K CyLIeCT-BYIOLLEMY
NPOCTPAHCTRY.

mind field

T

neutrine field

photon light field
virtual photons

biophotons J

e

electromagnetic field

A__.
i

physical body

TeopeTnyeckmn Bbl Mornv 6bl NprMbaBNATL BUPTYasibHO OECKOHEYHOEe KONMYEeCTBO PafgMoCTaHLUniA, 1
BCE OHW 3aHANM Obl OAHO M TO e “NPOoCTpaHcTBO”. Pacwmpsa cnocobHOCTb pagMonpueMHiKa, Bbl
cmornv 6bl yBe-NUUNTbL AMHAMUYECKYO MOMOCY CBOEro BOCMPUATUA, YTOObI BKIIOUMTL B Hee Gonblue
“cTaHUMN”. 3aMeTbTe, YTO B “NPOCTPaAHCTBE” PaanOTPaHCIALMOHHbIE CUTHA-Mbl NPOCTO CKarnJnBatoTCA
ApYr Ha gpyre. Xapak-TepucTrKa rmnepnpocTpaHCcTBa — CNOCOBHOCTb coaep-*aTb Oonblue, Yem OfHY
BelWb B OAHOM K TOM e “npocTpaHcTBe”. CnepgoBaTtenbHO, “NPOCTPAHCTBO” pa-AnMoBellaHnA —
2unepnpocmpaHcmeo! Bce pagmocur-Hanbl HaXoAATCA B O4HOM NPOCTPAHCTBE, HO OTAENEHBI ApYr OT
[pyra Xapaktepuctnkamn 4acrtoT, ¢a3 nnn am-nnnTyabl. Kam,qaﬂ OTNNYaloWaACA XapaKTepUCcTnka —
HOBOE “M3MepeHMe” AnA CywecTBOBaHMA BMOpPALM-OHHOrO naTTepHa. Kaxabli curHan Tpebyet
KOHKPET-HOW CXeMbl HaCTPOMKN. OpraHbl YyBCTB YenioBeka GYHKLUMOHMPYIOT B PaMKax OrpaHNYeHHbIX
BMOPa-LUMOHHBIX [Mana3oHOB.

none HeMTPUHO

none mbiwneHus



EOuHcmeeHHbIl cnocob nosiyyume O0ocmyn K U3MepeHUlo 3aKi4yaemcs 6 ymMeCmHOM
mexaHusme Hacmpolku. OzpdHUYeHHbIl MeXaHU3M HACMPpOUKU UesUKOM U NOJIHOCMbIO He
oco3Haem cyuwjecmeoeaHue 80Kpyz ce6sa Opyz020 “usmepeHus’; 0axke eciu 3Mo u3mMepeHue
NOJIHOCMbIO NO2PYy)XXeHO 68 MmO JXe camMoe 2unepnpocmMpdHcmeo. 3eo/loyus 4esioeeka
xapakmepusyemca “omkpeimuem” cyujecmeoeaHus “HoebIX” usmepeHuli U cxem HACMPOUKU 8
ceoeli 3Hep2emuyecKoli OUHAMUKe.

dur3myeckoe TeNo
aMn
nosne csetoBoro ¢poToHa
BUPTYyasnbHble GOTOHDI
61O0POTOHBI

Hanpumep, cibilnMbIN 3BYK NeXWT B Npegenax npubnunsntensHo ot 20 repu go 20 kunorepy (20
- 20000 repy mnn “konebaHuin B cekyHay”). 3peHne HaxoauTca B MNpeaenax BUAWMbIX BOSIH CBeTa.
Takne cucTembl HaCTPOWMKM HaAKMadbliBalOT OrPaHNYEHUs, U pPeasibHOCTb HaMHOro 60Jblle TOro, YTo
pernctpupyetca ¢usnyeckuMmm 4JyBCTBaMW. B 3TOM cMmbicsie, Mbl MOMM Obl CKasaTb: ¢u3Myeckue
YyBCTBa OrPaHUYMBAIOT Halle 3HaHMe O MMPUAZaAX OKPYXaloLWUX HAC U3MEpPEeHUn. DTN nUdMepeHus
CYLLEeCTBYIOT KaK 3/1eMeHTbl TBOPEHUA U AOCTYMHbl U3HYTPU Hallell MHOrOMepPHOWN KOoHOUrypauuwu.
Pacwupsioweeca oco3HaHMe BK/OYAET B CeOS MOCTMXKEHME TOrO, UTO Mbl MOXKEM CO3HaTENlbHO
N3MEHATb CBOW BHYTPEHHWE apXMTEKTYpHble AMHamMUKW. [lenasa 37O, Mbl paclumpaem yros 3peHus
BOBHE, YTOObl BMECTUTb 6O/bLINIA KYCOK TBOPEHNA.
PI/IcyHOK 2.5 MeTnAa XN3Hb-co3HaHMeE. CoziacHo onucdHulo bupdeHa (MHgpopmayu-oHHoe cosewaHue “Ic-
Kanubyp”), nemns
XU3Hb-CO3HAHUe cBA3bl-8aem noJsie MblWJ1eHUA ¢ d)u3uqec1<u1vl meJsiom (Me-XaHU3M HacmpoCIKu). ﬂpome)Kymquble KOM-

noHeHMbsl nemsu: nosie HelmpuHO, nosie o-moH/6uoomoH U dnek-mpomazHumHoe none. CoenacHo bupdeHy, nood-
Cmpykmypa nemJiu Mo-xem 6bimb CKOHCM-PYUpoBAHd, WabaoHU-3UPOBAHA UJTU CMPYK-MYpPUpO8aHa 8 060UX HaANPABTIEHUSIX.

Hanpumep, HEBO3MOXHO yBMAETb TO, UYTO HAXOAUTCA 3a YMAOM, HO C TOYKU 3peHuA
rMNeprnpoCTPaHCTBa, Mbl MOXEM BbINTK 3a Npefesibl 3TOro OrpaHNYeHNs.

NEPAPXWA BNUAHNA U3MEPEHA

OfHaKo, NOHATME MHOFOMEPHOCTM, KOTOPOE HaM Obl XOTENIOCb PacLIMPUTb, OTHOCUTCA K HalMumIo
uepapxuu 8UAHUA, CYWeCTBYIOLWEN BHYTPX MOSIOTHA WAW CTPYKTYPbl peanbHOCTU. PeanbHOCTb -
WNPOKMIA TEPMUH, BKAOYaOWNN B ceba Kak BceneHHylo, KOTOPY Mbl BOCMPUHUMAEM, TaK U Ty,
KOTOPYIO Mbl He BOCMPUHUMAEM (8UpMYasbHYO pearbHOCMb).

Nepapxmna CTpykTypupoBaHa B BuAe cepumn “cnoeB’, 3a WCK/IOYEHWEM [JOCTaTOYHO TOHKUX
COCTOSIHMI Mpouecca “cioeHua’”, peanbHO He HalAeHHbIX Ha Bepxy (Kak OyTepbpod), HO
OeNCTBUTENIbHO HaXOAALWMXCA 8HYMpU CNoeB peanbHOCTU. [peacTaBbTe NyK C KaXAbiM U3 CJIOEB,
KaKMM-To 06pa3om MoforHaHHbIM OAUH 8HYmMpU APYroro. 3To uaes eHe3008aHUA UM 8CMPAUBAHUA.
YHMKanbHble COCTOAHMA CNOEB Mbl paccmaTpuBaeM Kak usmepeHus. CyllecTByeT B3aUMOCBA3b,
ob6pa3sytoLas BONOKHA, MpoxogAalme yepes oTaesibHble COCTOAHUA, CO34aBanA CLenseHmne, ABnAlLeecs
XapPaKTEPUCTUKON LIeNIOCTHOCTH.

CocToAHNA N3MEPEHUN XapaKTepU3yTca pasfIMYHbIMU CBOMCTBAMU — YHUKANIbHbIMU COCTOAHUAMM
HeBMAUMbIX BUOpaLmi. XOTA U3MePEHKA MOTFyT OT/IMYaTbCA MPOCTO BUBpaumen Unm 4actoTol, o6blYHO
pa3nnuua 6onee cnoxHble. B To e BpemaA, 3aKOHbI UM NpaBuia, yNnpasnsoLle XxapakTepuctnkamm
UM ABNEHMAMU BHYTPU KOHKPETHOIO W3MEpEeHMWs, TakXKe BapbUPYOTCA B COOTBETCTBUU C
YHVKaNIbHbIMU MaTTepHaMX reoMeTpuu, YNpasnaloWMMA STUM KOHKPETHbIM acneKkToM peanbHOCTW.
MNMeHHO YHWKanbHOe Bblpa)KeHMe STUX MNATTEPHOB JIEXWUT B OCHOBE M OTIMYAET BO3MOXKHbIE
OLLYLIEHNA, C KOTOPbIMMA Mbl MOXEM CTOJIKHYTbCA, MyTELIeCTBYA Bbille 3HaKOMoOU BceneHHow B 3Tu
coepol!

B ¢um3mueckom mupe nprvmep CNOUCTOCTU BUAEH BHYTPU Camol OMONOrMYecKoW CUCTEMBbI:
6uonornyeckmin opraH coctout M3 Habopa KNeToK, Knetku GopMUpyoTca Habopom Mmonekyn,
MOJIeKy/ibl COCTOAT M3 TFPYnn aTOMOB, @ aTOMbl COCTOAT U3 3NeMeHTapHbIX Yactuu. WUtak, Torpa
BO3HMKAET BOMPOC: U3 YEro COCTOAT IeMeHTapHble YacTuLb?

BXOXOEHWE B TMMEPMPOCTPAHCTBO
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electrostatic scalur FETTRRY L TTRR
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BxoxkpoeHne B BUPTyanbHbIN MUP MOMELLAET HaC B 2unepnpocmMpaHcmeo, U B 8akyym (MCMonbysa
TEPMUHbI, CO3AaHHble ¢usmkamu), unn B Kocmudeckyro Cemb (TEPMUH, 3HAKOMBI HEKOTOPbLIM
ynTaTensam). Bakyym He mycToi, CKOpee OH 3aMoOJIHEHHbIN... U paccMaTprBaeTca GU3MKaMn Kak cMechb
SHeprumn [47]. byayum obnactblo BHE BpPeMeHW K MPOCTPAHCTBA, BaKyyM — OCHOBA MOJSIOTHA, M3
KOTOPOro BbIXOAAT MaTepPUsA, BPEMA U NPOCTPAHCTBO Kak CBOMCTBA M3MePEHMA. DTN CBOMCTBA NpuaatoT
Hawen peanbHOCTN NIMHENHbIN XapakTep. Mbl npogonXaeM KOHUEenuui COUPOBaHUA, HO BHYTPU
BMPTYasnibHOro (He8UOUMO20) MMpa.

Pl/lcyHOK 2.6 KoHuenuua 3apaga. Kak o6nadaroujue, mak u He obnadaroujue maccoli (6esmdccoseie) yacmuysl
Mo2ym umems 3apA0 — 3dpsA0, onpedesisemMblli 8 371eKMPUYECKOM CMbIC-/le. 3apsAXeHHAs Yacmuya 8u3yanusu-pyemcs Kak
cd)epuquKaﬂ spawarowasaca cyyyHocme. BpatueHue yaep)Kusaem supmya’sibHble 4acmuubl, MAk»e OHO yaep)Kueaem cgem.

[na obnadaowezo maccol u 6e3maccosozo 3apsA008 cyujecmayem OGecKOHeuYHbIli NOMOK U/U 08UXeHUe 8UPMYdsibHbIX

yacmuy 8 unu 8osHe spauwjarowelics cgepel. (Cm. lMpunoxeHue k enase, N° 49)
3neKTpOCTaTI/IHeCKI/II;1 6e3macco- 3apAag Mmaccbl
CKanApHbIA NOTeH-  BblIll 3apAg,
uman
BUPTyanbHas (HeHabnogaemas)  Habniopaemas
peanbHOCTb peanbHOCTb

DnemMeHTapHble YacTuLbl COCTOAT U3 ele Oonee MeNKUX MHUMbBIX YaCTUL... KaXKhas M3 KOTOpPbIX
6epeT Hayano B COOTBETCTBYIOLLEM €l C/IOE WU N3MEPEHUN CYLLECTBOBAHUS, HAMHOIO YAANIEHHOTO OT
€101, B KOTOPOM OHa BOCMPUHUMaETcA. U Bce e, Koraa 3TW YacTulbl UK 3Hepauu “HUCXoaaT” B Halle
CyLeCcTBOBaHME, OHU HECYT ¢ cob0l 3HaHMe CBOEl OTAaNeHHo poauHbl! [pedcmasbme supmyanbHbil
ypogeHb peasnbHOoCMu, codepxawjuli caoe cobcmeeHHoOe 8CmMpausaHue Uu 8/10KeHHY pedsbHOCMb.
MNpepncTaBbTe, UTO CBET B3aMMOAENCTBYET C SNEMEHTapHbIMM YacTULIaMK, NPU 3TOM MaJieHbKasa yacTuua
8pemMeHU ncyesaeT unu npmnbaenaetca. Takoe B3aMMOAENCTBME CBETa U MaTePUUN 3aNIOKEHO B Hally
NUHeNHY0 nepcnekTrBy. CBET COCTOUT U3 MHOTOMEPHOWM CYLLHOCTN.

OMPEOENEHME 3AKOHOB MPUPObI

DU3NKN CTPEMATCA MOHATb 3dKoHbl MNpupoabl. COBpPEMEHHble TeopUWN ABNAIOTCA MOMbITKOMN
06beaMHUTL MOHMMaHME TOro, Kak B3aUMOCBA3aHbl YXe OTKPbITble M3BECTHble cusbl. loroHA 3a
HaxoXKAeHMeM OObeaUuHSAIOWEN TeopUN NpPoU3pacTaeT U3 Bepbl B TO, YTO MPUPOda PACKPbLIBETCA
rapMOHUYHBbIM 3$PEKTUBHBIM 06pa3om. [Mbl rOBOpUM O rpaBuUTaLMm, SNeKTPOMarHeTn3mMe, CUAbHbIX 1
CnabbIx AQEPHbIX CUlaXx... Kak OHM cBA3aHbl?] OuM3KKK 3agatoTca Bonpocamu: “Cyujecmayem nu obujee
npoucxoxoeHue usiu moxoecmeo smux cun?’.. “Kak smu cuibl CmaHo8amcs pasHuiMU, NPoucxo0s U3
obuwe2o ucmoyHuka?”

MpaBgonofo6Hble OTBETbI HAa 3TV BOMPOCHI COAEpPKaTCA B COBPEMEHHOWN Teopun cmpyH. Mol
y3HaeM, 4YTO Ha KaKOM-TO ¢YHOAMEHTaslbHOM YPOBHE MPOUCXOXKAEHUS, BbICOKO 3HepreTuyHas
CYLHOCTb, Ha3blBaeMasi CMpyHoU, obecneunBaeT CTPOUTENbHbIN 610K MaTepumn. CTpyHa HeBuaMMa.
CmpyHbl 00beanHAITCA, YTOObl CO3A4aTb KOHKPETHble M pPa3HOObOpa3Hble MaTTepPHbl PE30HAHCHOMN
BMOpaLmm.

YACTUUA KAK BUBPUPYIOLWME PE3OHAHCHBIE CTPYHbI



5D GRAVITY

D 4D
FELECTROMAGNETISM RAMITY

Cyb6aTOMHaA yacTuua — 3TO MPOCTO PU3MyYeckn Habnogaemoe BblpaXke-HUE OfHOW YHMKANbHOM
pe30HaH-CHON BMOpaUMK — SHEPruM BOJNI-HOBOFO MATTepHa B CTOAYEeM pe3o-HaHce. MaTtepua mMoxeT
ObITb MOHSA-Ta KaK CKansipHas BOJIHA pe30HaHca. [eomeTpusi MaTTepPHOB U Pe30HaHC BMOpauun — BOT
yto ornpegensAeT MNpupody, KayecTBO W CBOWCTa, npossnAwwuneca B Hawen Bce-neHHon. Bca
du3nueckas peasib-HOCTb MOXET ObITb CMOAENMPOBaHa Kak rpynrnupoBaHne CTPYH, TO eCTb CTPYHbI
B3aMIMOCBA3aHbl CO CTPY-HAaMM B KaXAOM MacliTabe Hab-nogeHus. 3ameTbTe, yto JHK BbIrnsgut Kak
MHOXECTBO CTPYH, CBA3aHHbIX BMECTe CepUAMN.

SneKTpoMarHeTsM  rpasuTauyuma KpuBasa NpoCTpaHCTBa-Bpe-
MeHn

PncyHok 2.7 MpouncxoxpeHne 3neKTpo-marHeTusma. CozsacHo meopuu 11-mepHocmu Kanysa-Knelina,
3/1eKMpOMazHemu3M U 2pdsu-mayus coeOUHAIOMCA 8 5-MepHOM NpocmpaHcmee-gpemMeHu, 20e 5-MepHoe NPoCMpaHCmMeo-
8pemMs cocmoum u3 Yemeolpex NPOCMPAHCM8 U 0OHO20 8peMeHU. 5-MepHoe 2pasumayuoHHoe noJjie — OCHOBHOU UCMOYHUK
npou3goocmea 3sekmpo-mazHemu3mMa u obwbi4HOU 4-mepHOU 2pasumayuu, Komopele Ml owyuwjdem. (Cm. lMpumedaHue K
enase, N2 50.)

doToHbI

3ap. YyacTnupbl

H/3ap. yac-upl

HenTprHO

nenoHbl

NO3UTPOHbI

nta.

5-MepHbI FpaBUTaLMOH-
HblA NoTeHuman

[paHaMoO3HOE coefrHeHne meopuu CmpyH NPOUCXOAUT B NpocTpaHcTBe 10 namepeHnin. Teopua
CynepcTpyH paccmatpuBaeT 26 wusmepeHuin. OTciofa, M3BECTHble 3aKOHbl Hawen BceneHHon
npuobpeTalnT UCXOOHbIN MepBUYHBIN NYHKT onpefeneHuna [6]. XoTa 26-mMepHOe MNPOCTPaHCTBO —
CNIOXKHOE MOHATWE ANA BCeX Hac, Kak 3TO He MapafoKcasibHO, 3TO MUMEHHO TO MeCTO, F4e npolle
onpegennTb 1 06bACHUTb 3aKOHbI NpUpoAbl. MaTeMaTUKn MOryT B3ATb HaC B NpoCTpaHCTeo 11 nnm 26
U3MepeHui, Kyfa He MOXeT Jierko MnocsiefoBaTb YenoBeyecknin pasym. UTo MoKeT pacckasaTb O
CTPYKTYpe peanbHOCTV Takasa TeopuAa? BO3MOXHO, camaa CnoxHasa Teopua He OyAeT 3aKOHUEHHOW,
noka mMbl He BBeieM B 3TO ypaBHeHne Co3HaHue!

MNMPEMMYLLECTBO TOYKW 3PEHNA

HENTPUHHBIN GPOHT CKauKa yNnoTHeHUA BHYTPU KonebaHus
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Ousnk Muuno Kaky, aBTop KHUrn unepnpocmpaHcmeo [HayyHaa Oducces yepe3 napassnesibHole
BceneHHvle, cgopa-4usaHus epemeHu U 10-e u3mepeHue], 3aBepseT, UTO MNPOCTPAHCTBO BbICLLIErO
N3MepeHna B AENCTBUTENBHOCTM OYEHDb “NPOCTOE N reomeTpuyeckoe”. Bo3M0oXKHO 3TO TaK; MOXET ObITb,
ecnu Obl Mbl He 6bINN TaKUMU MAacTepaMKn YCSIOXKHATb CBOM MU3HW, Mbl Obl TOXXe CMOMY YBUAETb 3TO
NPOCTPAHCTBO HEC/IOKHbIM.

BUPTYaNbHbIN TMNePnpOCTPaHCTBEH-HbI BEKTOP ANA Kaxaoro 13 3-x SM
BEKTOPOB

Kntou K noHUMaHuio NPOCTPAaHCTBA BbICLWLIEN0 M3MepPeEHUA (He Ba>KHO d)I/I3VIKI/I NN MmatemMaTtukun
BbiCLlero l'lpOCTpaHCTBa) nexxmnt B OCO3HaHUW TOro, 4YTo “Bbicllee I'IpOCTpaHCTBO" nomellaeT Hac B
BbIrogHoOe NnoJioXeHue, obecneunBas rno6aan0|7|, yHMBepcaanoPl nnn LLEJ'IOCTHOI7I I'IepC-I'IeKTI/IBOM. B
TAKOM BbIFrOAHOM TMOJIOKEHNUWN pPa3HMUa MeXay Ha6monaTeneM n Ha6-ﬂl0ﬂaeMblM ncyesaet. Bbl
CTaHOBUTECb N Ha6monaTeneM n Ha6ﬂl0)J,aEMbIM! B BbiC-LLEM NMPOCTPaHCTBE MOXHO OUEHUTb TpPaH-
ANO3HYIO NEPCNEKTUBY — NAPMOHUIO 1 MPUYNHY OMbITa, KOTOprVI Mbl Ha3biBaeM »KWN3HblO Ha 3emne B 21
Beke. PasBe He aABnAeTcs Hallewn FpaHAI/IO3HOIZ uenbio BCMNOMHUTb N BHOBb CcOeaAMHUNTCA CO CBOEN
CcOOCTBEHHOW MHANBUAYaNbHOW MHOTOMEpP-HOW CyTbio?

PrucyHok 2.8 Mpupopa cBeTa (POTOH). Ha duazpamme mbl pacwiupsem npupody ¢omora (ceema). Kaxdwili
8eKmop — He npocmas cywHocme. Ymo 3a smum cmoum? Ceem — MOCM 8 NPOCMPAHCMBO BbICLIE20 U3MepeHUs, d MAKxe
MOCM K MeHManeHOMy nosw co3HaHua [7]. Knemku denoseueckozo mena obwjalomcsa nocpedcmeom UCnycKaHusa u
noznowjeHus 6uogomonos. [JHK — npueMHUK, nepe-0amyuk, nepesoo0yUK U HAKONUMesbHbIU UeHmp pomoHHOU 3Hepauu.
buogpomoHsl  ucnyckatomcsa u3  venoseuyeckux pyk! C mouku 3peHus Yuneama Tunnepa cgem - 3mo CMech
3/71eKMPOMAZHUMHO20 U3J1yde-HUA (8 hu3u4ecKkoM npocmpaHcmee), MazHUMO-371eKmpuyecKkozo U3JlyyeHus (8 3¢pupHom
npocmpaHcmee) u 0eslbm-poHHO20 U3JlydeHus (U3 ebicweli moHKou cgepsi). DomoH cywecmsyem 8bitie NpocmpaHcmed-
spemeHu. Apmyp AHz onucsieaem ¢pomoH Kak camo co3HaHue! (Cm. [punoxerue k 2nase, N° 51.)

AHanorus c BbIFrOgHbIM MONIOXKEHVEM NPeACTaBAseTCA cnegyolmm obpasom. PaccMoTpum cnocob,
KaK Mbl MOXXEM pacCMaTpuBaTb KapTuHY. B HM3Wem npocTpaHcTBe Bbl Obl OCO3HaBaNU Menbyaniime
JeTanu — Bbl Obl BUAENN YacTb KapTuHbl. B To Bpemsa, Kak 13 BbICLLIEro NPOCTPaHCTBA Bbl Obl BUAenu ee
B Lenom. Mo3r IeMOHCTpUpPYET NOXOXKe C 3TON aHanornen ceoncTea. OH MoxeT GpoKycnpoBaTbCA Ha
Jetanax (CNocobHOCTb HM3LWEro NPOCTPaHCTBA) UM BUAETb BCHO KapTUHY (BbILLENPOCTPAHCTBEHHaS,
rMNeprnpoCcTpaHCTBEHHasA, MHOTOMepHas CnocobHOCTb). HM oauH acnekT 6onee xenateneH, yem
apyroii. Kntou K onTmanbHoMy GyHKLMOHUPOBAHMIO MO3ra — rapMOHMYHaA paboTa [BYX acrneKkToB,
yTOObI Mbl MOV CO3HATENbHO OLUYLLaTbh CBOW 6onee BeNUKMI NoTeHUman. 7o, Ymo mel Habooaem Kak
3/71eKMpPOMA2HUMHYI0 AKMUBHOCMb M032a (AKMUBHOCMb, U3MepAEMYIO 371eKmpo3Hyedanozpagpom) — He
Umo UHOe, KAK Ny/lbCcayua U ompaxeHue e20 HegUOUMO20  8bleNPOCMPAHCMBEeHHO20
PYHKUUOHUPOBAHUA! DNeKTPOMarHeT3M — OTpaXKeHWe aKTUBHOCTU 5 M3MepeHuA. DTa HeBuAMMan
AaKTUBHOCTb He MOXeET ObITb M3MepeHa 1 KONIMYECTBEHHO onpeaeneHa NoCPeacTBOM TPaAULMOHHDIN
N3MepeHuI.

N3MEHEHVE HAYUHAETCA B BbICLLEM NMPOCTPAHCTBE
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M3 npocTpaHCTBa BbICLIErO M3MEPEHUS Mbl MO Obl HAbMOAATb, KaK N3MEHEHUS BHYTPY MHOXECTBA
JOCTYMHbIX MEPEMEHHbIX 3aKaHUMBAKOTCA W3MEHEHWEM B pPeanbHOCTM HU3LEro NPOCTPaHCTBaA.
DakTnyeckn, Mbl Obl MOHANN: HEO6XOAMMO MOMYUYUTb AOCTYN K BbICLUEMY MPOCTPAHCTBY, YTOObI
BbI3BaTb M3MEHEHMeE B CMCTEME Hallel peasibHOCTU, onpedensieMol YeTbipbMA U3MepeHuamMn. 4610Ko
HbloToHa MOXeT ObiTb onpefeNnieHo reoMeTpuen Tpex NPOCTPAHCTBEHHbIX U3MepeHnin. Ho, KOHeUHo,
ONA ONUCaHWA ero CywWwHocTn, AbMoKy Tpebyetca 6osblue, yem reomeTpuss. OHo ob6nagaet
JOMNONHUTENIbHBbIMX KayecTBaMyW U CBOWCTBAMWU: BECOM, 3amaxoM, CTPOEHMEM TKaHW, LBETOM U
OTTEHKOM, COoflep)KaHMeM Brarn 1 T.4. Kaxkgoe 13 3Tnx KauyecTB NpubaBnsaeT “nsmepeHne” K Halemy
onuncaHuio Abnoka.

XUMUYeCKnin
(61on. ypoBeHb )
3NeKTPOMAr-HUTHbI
3GUpHBbIiA
SMOLIMOHANbHBbIV
MeHTasIbHbIN
[lyXOBHbIVA

,L'l,aBa|7|Te onpenennMm OAHO KOHKpeTHOe uHaunBuMayanbHoOe AGNOKO 1 Ha3oBeM ero SF6/10KOM.
Takxe, naBa|7|Te onpenennm yHI/IKaJ'IbeIVI I/IH)J,I/IBI/I,D,yaJ'IbeIﬁ 3anax  Ha3oBeM ero 3anaxom. ,U,OI'IyCTVIM,
Ham Obl XOTENOCb M3MEHWUTb 3anax 3Toro sibsioka. MoXem M Mbl U3MEHUTb npnpoaHoe KavyecTtBoO
3aMaxa U3 CBOEro TPexXMepHOro npoctpaHcTBa? OueBMAHO.. HeT. YTobbl BO3AelCTBOBaTb Ha 3TO
CBOWCTBO, Mbl JO/KHbI MOAYUYUTb JOCTYMN B HEKoe “BbiCllee NMPOCTPaHCTBO" B 3TOoM npocTpaHcTBe
I/IH,D,I/IBI/I,D,ya}'IbeIIZ 3amMblCesl KOHCTPYKUMWN, Ha3blBaeMbIW 3danaxom, MOXeT ObITb MN3MEeHeH, a 3aTem
3aHOBO NHTErpnpoBaH B L|,eJ'IOCTHbII7I 3HepFeTI/Il-IECKI/II7I naTTepH, Ha3blBaeMbll 46/10koM. IMeHHO 3TOT
Ll,eJ'IOCTHbIIz 3HepFeTI/|quKI/IVI NMaTTEPH Bblpa*KaeTCA B HalleM NPOoCTpaHCTBE, U UMEHHO Yes10CmMHOCMb
npuaaeT emy yHUKdA1bHYyO noonuHHocme. B cd)epe BO3MOXHOCTEN 3anax o6na,u,aeT 6e3rpaH|/|qu|M|/|
BO3MOXHOCTAMU. A6/10KO — BblpaXKeHWe OAHOWM YHUKaNbHOW KOMOMHAUMWM WA LEeNOCTHOCTU BCEX
WHFPagWEHTOB, COCTaBAAWMX €ro BHYTPEHHIOW npupoay. M3meHute noboli M3 BHYTPEHHUX
KOMMOHEHTOB, U Bam 16510KO OyaeT Ka3aTbcA npexxHMM. OfHAKO, B CBOEW UesT0CMHOCMU, OHO ApYroe.

PrucyHok 2.9 Ban-AHne BbICWUMX YPO-BHEN peanbHOCTeN. C mouku 3peHus Yumv-ama Tusinepd, Hecba-
JIGHCUPOBAHOCMU 00J1-XHbl ObiMb CKOPPEK-MUPOBAHbLI, UCX008 U3 nopsokoeol uepapxuu 8usHus. Ymobol ewbi3-eameb
U3MeHeHuUe Hd 371IeKMpPOMAzHUMHOM ypogHe, HeobXx00UMbI MOHKUe SHepzemuyec-Kue nosiA. (Cm. lMpu-medarue k 2nase, N° 58)

OBUTATENN TMNEPMNPOCTPAHCTBA W NPEBLIBAHWE BE3JIE



MocKoNbKy Mbl - MHOrOMEPHbIE CYLLIEeCTBa, CYLLECTBYIOT 3JIEMEHTbI HalLEel CYLWHOCTH, obuTalowme B
“Bbicluem npocTpaHcTBe” OHM 0b6ecneumBaloT ynpasBnsoWmMe MeXaHU3Mbl, MOMOrallWmne N3MeHATb
Hawwy xu3HW. Kak dursnueckme yvenoBeyeckre cyulectBa Mbl CHabGXeHbl 3SMEKTPOMAarHUTHbIMU
WHCTPYMEHTamMy JOCTYMa B BbICllee MPOCTPAHCTBO — eunepnpocmpaHcmego. Wmes pgoctyn K 3tum
WHCTPYMEeHTaMm, Mbl 6onee Co3HaTeNbHO QYHKLUOHMPYEM Kak MHOFOMEpHble CylecTBa, GpopmMupys
CBOIO peanbHOCTb. JTa rnaBa byaer o6CyKaaTh acneKTbl Hallel rmnepnpoCTPaHCTBEHHON NPUPOAbI.
Mbl obnagaem 8poOXOeHHbIMU 2unepnpoCmMpaHcmMeeHHbIMU cnocobHocmamu. Bce 3Tn  dyHKLMM
NPOUCXOAAT BHYTPY HalLero CO3HaTeNbHOro OCO3HaHWA. HamepeHue CO3HATeNIbHO CBA3bIBAET HAC C
HaLUUMK TMNEPNPOCTPAHCTBEHHBIMM MEXaHU3MAMMU.

HamepeHue co30aem “3b16b” 80 8pemMeHU U npocmpaHcmee, nocpedcmeom Komopoli
npoucxodoum odsuxeHue. CmumMynupys omkpbimue 8UXpsA MeopeHUs, HaMmepeHue CIyXum ons
ynpaesieHUsA u HanpasJjieHus 3Hepauli Yyepe3 MeXXnpocmpaHcmeeHHble nopmabl. YoepxueaHue
HamepeHus co30aem NPUJIUBHYIO 80JIHY, USMEHAIOWYI0O NPOCMPAHCMBO-8peMs U NOCbIIAIOUWYI0
HoBble cOGbIMUS 8 peaslbHOCMb HAWUX XU3Hel.
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CO3HAHME - MOW PYKOBOAMUTESTb

NonA TOHKOW
SHeprum

YnpaBneHve C MNOMOLLbIO B3aMMOCBA3aHHbIX TEOMETPUN BHYTPWM BbICIEro MPOCTPAHCTBA
CTaHOBUTCA MEXMPOCTPAHCTBEHHbIM MpoLeccom. [peacTaByM, UTO APHO BblpaXeHHble reomeTpuu
AN reomeTpuyeckue naTTepHbl OMpefenAlwT OTAeNbHble N APKO BblipaXkeHHble “cnon” Hawero
NMOHVMaHWA CIIOXHOrO NPOCTPAHCTBA.

3NeKTpUYecKme MarHuTHble nons
nons Tena Tena
MarHUTHbI BEKTOP
noTeHynana
dusnyeckan 3¢vpHan
XUMUA Tena XUMUA

Kntou K ¢cBA3m ¢ APKO BblpaXeHHbIMW 31EMEeHTaMN MPOCTPaHCTBa NEXUT B HaXOXOAeHUN Unn
yCTaHOBNEeHUN cBAsen, I'IyTEVI, CXemM Wi nopTasioB, KOTOPble CBAXYT reoMeTpum eCcteCTBEHHO U
rAaPMOHMYHO — B pPe3OHaHce. Co3HaHune ynpaBnAaeTr M MNpPOHM3biBae€T reomMeTpumnyeckme cnon BCero
cywiecTBOBaHUA.

6ronornyeckas



dyHKUMA Tena

TakuMy  NyTAMU  ABAAIOTCA €CTEeCTBEHHbIE 4acCTOTbl, 4YACTOTbl »KWU3HW, BOJWEOHble OKHa,
BHYTPMMPOCTPAHCTBEHHbIE Y3/10Bble TOYKKM,  MOCT/MEXNPOCTPAaHCTBEHHbIE BPEMEHHble TyHHenm
runoteTmyeckon mogenu BceneHHonm SDnHwTenHa-Po3eHa mnn reometpuueckme coeguHutenu. Mol
noHnmaem TexHuky banaHcnmpoBkn OSMI1 Kak MeXMNPOCTPAHCTBEHHbIN MNpouecc, Co3datoWmin
WHTErpaunio BHYTPU reOMeTPUYECKNX NaTTEPHOB Yepes BClo 00/1acTb Halle MHOromepHoN npupoabi!
DTOT MEXMPOCTPAHCTBEHHBIN MPOLIecC NO3BOJIAET NepenaBaTb WM NnepebpacbiBaTb IHepreTuyeckne
naTTepHbl Mexay mamepeHuamn. Takme cBA3aHHble C [lyxom sHepretTuyeckme naTTepHbl cogeprkaT
3NeMeHT M3MEeHUYMBOCTW, Tpebywunca BHYTpU d¢usmyeckon chepbl uyenoBeyeckon Bubpauuu.
MMeHHO 3Tu naTTepHbl C€O3Jal0T M3MeHeHue u npesBpalleHue! WHCTpymeHT 3Bonouum — 3TO
WHCTPYMEHT, CTUMYJTMPYIOLWNIA IMYHOCTHBIN POCT 1 Npeobpa3oBaHue.

PucyHok 2.10 Pa6ouasn runortesa Tunnepa. Yunsam Tunnep copmynuposan modesb ypasHeHUs, ¢ NOMOUWbIO
KkomopoUli OH noouwjpsem 4esose4ecmeo 08U-2aMbCs 8neped ¢ Hosol nep-cnekmusol [9]. E2o modenb cea-3vi8aem nosnA
MOoHKoU JHepeuu ¢ buosioeuyeckumu npoyeccamu 4e-siogeyecko2o mesa. Tunnep 8UOUM MA2HUMHbIU 8eKmop nomeHyuana
KdK mMocm Me)Kay MOHKoU u d)u-3ULIeCKOL7 c47epamu. lMoHumaemas ¢ 3mol Mmoyku 3peHuUsA 4ersioge-yeckas OUHAMUKA
cmaHosumcAa mOU, nocpeacmsoM Komopod Mbl OMKpbleaeM, 4mo MOXeM OKd3bl-edmb camoe bosbWoOe B8IUAHUE HA

¢usuyeckoe buosoeuyeckoe yHK-UUOHUPOBAHUE C NOMOWbIO “MAHU-NY/IUPOBAHUA” MOHKUMU cmpyk-mypamu. (Cm.
lpumeyvaHue k 2nase, N° 55)

B3AVMOLEVNCTBMA - KOHLEMLWM BbIC-LLEFO MPOCTPAHCTBA

YT06bI NOHATL HaLLW B3aVMOAENCTBMA C APYTMMU NOAbMU Kak SHEPreTUYECKMMU CyLLecTBaMU, Mbl
JOJXHbl HanpaBWTb CBOE BHMMaHWE Ha rUMNeprnpPOCTPaHCTBO. Takke, Ham Tpebyetca 6a30BbIl
KOHLENTYyasNbHbIN s3blK. MoueMy? JsiekmpomazHUMHble A81eHUs U yesosedeckuli mazHemusm bepym
Ha4asno 8 gviclem npocm-paHcmee. Kak v CBeT, anekTpomarHetsm — 3blbb wUnm Bubpauus 5-ro
n3MepeHVs, CBA3aHHaA CO CBepTbiBaHMEM TeOMeTpUM BbiCliero npoctpaHcTea [5]. CoBpemeHHas
du3nKa yxKe HauvHaeT 3TO COOT-HOCUTb. fABNEHMA B3aMMOAEWCTBUA MNPOUCXOAAT B BbICLIEM
npoctpaHcTBe. VIMEHHO BHYTPM BbICWUMX W3MEPEHUI MNPOUCXOAUT aaxumud mexgy [dyxom u
HECMETHbIM YNCIOM “Urpatowmnx” BMeCTe 3f1e-MeHTOB ANA COTBOPeHUs npupopbl (Bcezo, Ymo Ecme) un
N3MeHeHMA HaLLUX XKU3HEN.

MNMOWCK B NMPOCTPAHCTBE

PaccmoTprM nepcneKkTrBy, KOTOPYIO MOXKET UMETb BOAHaA »KM3HeHHaA popma B rpaHuULax CBOEro
n3MepeHua - 800bl. Takoe TBOPEHUE CMOTPUT BBEPX U3 rMyOWH OKeaHa, YToObl HabnodaTb BOMHbI 1
3bl6b Ha NOBEPXHOCTU CBOEr0 MUPA, Ha3blBAEMOro okeaHoM. BO3MOXHO, Halle MOpCKoe TBOpeHue
nobonbITHO UM UHTEpPecyeTcd, 4YTO ABNAETCA MPUUYUHON WM  MPOUCXOXKAEHWEM BOJSIH WK
BO3HUKHOBEHMA 3bl6UK, KOTOpble CKOMb3AT MO MOBEPXHOCTM UX Mupa. Ecnm Haw BogHbIn ppyr
0COOEHHO YMeH, OH MOXeT ObITb YXKe cZieflan BblBOf, UYTO UCTOYHUMK 3blOU He HaxoguTcA BHYTPU €ro
N3MepeHs, a MPUXOAMNT U3 YEro-TO BbILLE, HA3bIBAEMOTO 8030YXOM.

Ho nouemy B ogHM BpemeHa BOnHbl OyiHble, @ B Apyrve CrokorHble? Haw apyr moxkeT
WHTepecoBaTbCA, MOYeMy NMOBEPXHOCTb ero MUpa Takasd XaoTU4Has, Takaa becnopagouHas? {lymanu
NN Mbl, YTO HaCeNsAeM 3Ty ABYMEPHYIO MAaHETY — NMIAHETY C TAKUMW PA3HbIMU XN3HEHHbIMY popMamu 1
NPUCNOCOBNEHHYIO 415 XKN3HU B ABYX Pa3HbIX GUINUYECKNX COCTOAHUAX/U3MEPEHUAX: 8030yXe U 800e.
PaccmoTpuTe, Kak Bofa cofepXnT n3mepeHme Bo3ayxa (BOAHaA XM13Hb U3BNEKAET KUC/0pO0 U3 BOAbI),
a BO3JyX COLAEPXUT naMepeHune Bogbl (8odaHol nap). CnocobHOCMb 00HO20 U3MepeHUA coOepXXxameb 8
cebe Opyzoe — cgolicmgo 2unepnpocmpaHcmaa.}

Be3 nepunckona, Haw BOAHbIN obuTaTenb HecnocobeH BCMATPUBATbCA B COCEAHeEe M3MepeHue.
OpHako, fake ecnv 6bl OH 1 chenan 3To, To He “yBuaen” 6bl NPUUMHY BOJTH, NYSIbCUPYIOLMX Ha FpaHuLe
3TUX MUPOB. [laxe Mbl He “Buaum” BeTpa. Mbl Habnogaem ero pesynbtaTbl. Bo3MoXHO, B nepuckon
OfVIH V3 Hawwux Apy3en-pbl6 mor 6bl MeNibKoM YBUAETb MapyCHYIO WOMNKY C HagyTbIMW Mapycamu,
LBVIXKYLLYIOCA MO OKeaHy cunoli BeTpa. /13 sToro HabntogeHnsa morno 6bl BO3HUKHYTb MOHWMAaHWE, YTO
VMEHHO BeTep BbI3blBaeT AENCTBME BOJIH Ha BOAHOW MOBEPXHOCTU. HO uTO 8bi3bisaem BeTep? Mbl
mornu Obl cKa3aTb, UTO BETep CO3JaeTcA pa3HULEln faBIeHNA Hag NOBEPXHOCTbIO 3eMU (BbICOKUM U
HM3KMM). Torga Yto AIBNSAETCA NPUYUHOU BO3HUKHOBEHUA Pa3Hbix AaBreHunin? Bxoas rny6xe v rnybxe B



PS4 BOMPOCOB U CTPEMACH K HEMOCPEACTBEHHON MPUUYUHE, Mbl PAcKpPbIBaEM MepPapXuio NMPUUYUHHBIX
¢bakTopOoB. ITa Mepapxma MOXeT ObITb MPMPaBHEHA K CIOUCTON: OQHO BHYTPY APYroro, Kak nyk Win
M3MEPEHNA MPOCTPAHCTBA — KaXAoe OTAeflbHOe W3MEPEHVEe MO3BOJIAET MNPOSABIEHUE APYrUX
311eMeHTOB Oelicmaus B LIENW MPUUYMHHBIX GaKTOPOB.

B magnetic
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e "
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Excess swirl stress

MarHuT-Hoe none

NPNYNHA NMOPOXIOAETCA CBbILLE
b
BEKTOPHbIV noTeHuman A

Cenuac, npoaoJixKaAa Hally aHaNornto, CKaem: npomncxogdauiee B BbiCLIEM NPOCTPAHCTBE 6y,D,ET
BO3L|,€VICTBOBaTb Ha NMPUYNHHbIE 3JIEMEHTbI TN ,D,emCTBI/Ie B HM3LWEeM NPOCTPaHCTBE.

HanpsxXeHne N36bITOYHOTO KpyUeHna

Hanpumep:

PrcyHoK 2.11 BeKTOpHbIIl noTeHUman. HanpsaxeHue u3bsimo4yHo20 KpyyeHUA (no unu npomus
yacosol cmpesiku) 8 8akyyme cognaoaem ¢ 8eKmopHuiM nomeHyuasom A. Ymobel co30ame mazHUMHoe
noJsie, 3mu NomeHYuas bl O0IXKHbI Cyujecmaosams Uiu (hopmuposamsca 8 8aKyyMHOM cocmosaHuu. lone
A — nepsuyHoe nose. (Cm. lpume-yaHue k enase, N° 56)

1. I3meHeHne TeMnepaTypbl Ha NO-BEPXHOCTN 3eMSIN MOXET CO3aBaTb pa3Hble JaBfieHNs;

2. Yeenu4yeHue pasHuybl dasneHull (8bICOKO20 U HU3K020) 6ydem npuduHol 6onbwel cusiol U
cKopocmu eempa;

3. YeenuyeHue ckopocmu unu uHmeH-cuUsHoCMu eempa coesiaem 80J1Hy ebiuwe.

Mexgy Tem, Halw Nto603HaTENbHBIN 0OMTaTeNb BOAbI TOMBKO YTO WCMbITa 3BOMOLMOHHBIN CKavyoK
CO3HaHUA. B mouckax HemocpeacTBEHHOrO NPUUYMHHONO GakTopa, U3 rMyObrHbI OKEaHCKOro [Ha Hall
BOAHbIN OrpaHnyeHHbI 6pat yBuaen ceet!

B npuumnHHONM LUenn B3auMOCBA3aHHbIX MePEMEHHDbIX COSTHLIE UTPAET CBOK POSb B BO3HWKHOBEHUN
3bI6K, pa3pbiBaloLLell NOBEPXHOCTb OKeaHa. Ho nonyuunu nu mbl oTBET? YTO ABRAETCA NPUYMHON U
npupogon Ceema?

MMAEPNONA NEPEHOCAT NATTEPHbI CBEPXY

roJIOrPAMMA
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Tak noxoke Ha Hally n3Hb? [oka Bbl 4yyBCTBYyeTE, YTO NOCTUraeTe Bewn WU Ha-Xoaute OTBeTbl,
NoABNAKTCA HEKOTOPble HOBbIE 3/1eMEeHTbl rO/1I0OBOJIOMKW, ABUrad BacC Brnepen C noteHUunanom eule
6oree Ben-Koro onbiTa, OTKPbITUA N MOHUMaAHUA.

PucyHok 2.12 Ffonorpadunueckoe Boc-cTaHOBJIeHME 06pasa. /poexkyus koze-peHmHO20 1G3epHO20 Sy4d HA
nosepxHoCMb 20/102paMmel - 06pasyem mpexmepHsili 06-paz obvekma. JlazepHsil yd “obnydaem” unu “akmusupyem”
nneHky. B amom npouecce, KoOuposaHHble, codepxawjue YacmomHyl UHGHOPMAyur nammepHsl nepegooamcs 8
mpexmepHyto opmy. Camelli 3HA4UMbIl dcnekm 20/102pammel — 1106AA 4acme, Kycouek Uu gpdzmeHm mo2ym 6bime
ucnosb308aHbl 01 BOC-CMAHOBJIEHUA 06pd3a UCX00HOo20 obvekma. Jllobaa yacme codepxum usu “oky-meieaem” uyenoe. B

3MOM CMbIC/Ie 20/10-2PAMMA CUMBOJ/TU3UPYem HedenumMyto npu-pody Hauwel BceseHHOU.
obpas OPATMEHT
obbeKTa
nasep
TINH3bI
nyy otpa-
KeHusa

Kaxpoe m3mepeHMe Bbllle HALWMUX WU3BECTHbIX YeTblpex (TP MPOCT-PAaHCTBEHHbIX M3MEPEHUA U
OQHO BpEeMA) MOXeT OblTb Ha3BaHO OTAENbHbIM 2unep-npocmpaHcmeom. W Kaxgoe runepnpo-
CTPaHCTBO MNPOABNAAETCA CBOMM YHUKaNb-HbIM Bblpa)XeHUeM eunepnosel. [uneprnona - 3T0
SHepreTMyecKkre MaTTepHbl, HeCyliMe BblpaXXeHWe KOHKPEeTHOro pAencrtema. Mbl nonmem, 4To
cynepnons nocTaBAAlT U NepeHOCAT MHbopMaLumio. CKanAapHeie 80/1-Hbl UNIU CKAAPHbIE NOJIA Hecym,
nepeHocam u ydepxusarom uHgopmayuro 8 sude 8UbG-pPAYUOHHbIX 3HEp2emuyecKkux NammepHos8 8
eunepnpocmpaHcmae. CKanapHble BOMHbl CBepXcBeTALLMeca (6biCTpee, YeM CKOPOCTb CBETA).

BpeMeHamy Mbl MOXeM MefibkOM YBUAETb runepnone no crnocoby, KOTOpbIM OHO B3a-
UMOAENCTBYeT C Hallel peanbHOCTblO. B 6GonbluMHCTBE ApPYrMx NPUMEpPOB €ro HeBO3-MOXKHO
06HapyXunTb, NGO TrMNEePNPOCTPAHCTBO HEAOCTYNHO ANA MPAMOro HabnoaeHUs — TOMbKO 4epes
HeKOTOpble BTOPUYHbIE AINH3bI UK GUIBLTPbI, NO3BONAIOLNE KOCBEHHO BWUAETb MOCNEACTBUA WM
AeNCTBMA 3TUX runepnoneil. Bo3HMKaeT yHMBEPCanbHbIA NPUHLUMM — CJIeA0BaTh BblPaXXeHUo “nons
BHYTPW nonen’, “BUXpb BHYTPY BUXPA".. “0eNCTBME BHYTPU fencTBuA”".

Korgpa mbl 3arnsHeM BHYTPb M3 OOHOFO YPOBHS pPeasibHOCTUM B CReAylLWnin, Mbl OOHaPYKMM
BblpaXkeHne HEKOEro opraHnM3oBaHHOroO Nons.

OpzaHu3oeaHHoe nose cnedyilowe2o, 6osee 8bICOKO20 ypoOBHA peasbHOCMu ecezda 6ydem
Hecmu Heob6xoOumble nammepHbl, npedHA3Ha4YeHHble 01 8bipa)xieHUs 8 “npozpamme” 6osee
HU3K020 cs1oA peanvHocmu. [pumep: paccmompume ¢usudyeckyro mameputo. Qusuyeckas
mMamepus — Op2aHU308aHHOeE 8bIpa)@{eHue husuyecKux yacmuy.

Takas opraHu3auus ynpaBsaeTCca 37eKTPOMarHUTHbIM nonem. bes Hero He 6b10 Obl MaHa UK
WabsioHa, a, clefoBaTe/ibHO, U MOCTPOEHMA TPEXMEPHOWN peanbHOCTU. M3meHeHMe naTTepHOB B
3N1EeKTPOMarHUTHOM MoJie CO3aeT M3MEeHEHHOe BblparkeHne GU3NYecKon peanbHOCTH.

SNEKTPOMATHUTHOE MOJIE - TMMNEPMNOJE



Mo OTHOWEHNIO K PU3NYECKM PaMKaM, SNIeKTPOMArHUTHOE MoJsie ABNAETCA NePBbIM MMMepnosnem.
SnekmpomazHUMHoe nosie Kooupyem 8 cebe nammepHsl U UHopmayuto 2unepnonel ewe 6osee
8bICOKUX U3MepeHUU.

IMEHHO NO3TOMY Mbl FOBOPUM: CBET W 3MIEKTPOMArHWTHbIE MOMA ABNATCA OTPAXKEHUAMU W
BUOpauuamMn 5-ro msmepeHus. O6a 3Tvx sBNeHVA (o6nafarowye MOXOXUMM XapaKTEPUCTUKAMM)
ABNAOTCA HOCUTENAMN KOGMPOBaHUS HbOPMaLK 6osiee BbICOKMX 3MEPEHUI.

O6a OHW [elCTBYIOT W BIMAIOT HA BbIPAXEHWE W OpraHM3auuio MaTepun B $uranyeckon
peanbHoCTU. b1geo0dpsa ceoeli MHO20MepHOU Npupode, Mbl CNOCOBHbI CO30d8AMb CBOKO COOCMBEHHYIO
peanbHOCMb C NOMOWbIO CO3HAMeE/IbHO20 8NeYAaMbIBAHUA NAMMEPHO8 8 2unepnosis 6osiee 8bICOKO20
npocmpaHcmaa.

JINH3bl PEAJTIbHOCTH

Yepes cion M3MepeHWin CywecTBYET MOTEHLMaN BCTaBNeHUA “GUNBTPOB WM NUH3", KOTOpble
NMOMHOCTBI0 XapaKTEPU3YIOT BbipaXkeHVe WHAVMBUAYANbHOW »KM3HEHHON uenu. Bo3moXHO, MMeHHO
Tako GUNBTP MOXET CO34aBaTb HaNIOXKEHNE HEKOTOPbIX GU3NUYECKUX OrPaHUYEHUn 1 Npobnem co
3[10POBbEM, OTHOCALLNXCA K KOHKPETHBIM LIeIAIM MU3HWU JINYHOCTU. BO3MOXHO, Takne ¢punbTpbl MOryT
CO34aBaTb YCUNEHNE KOHKPETHbIX MPU3HAKOB WM CMOCOGHOCTEN, KoTopble GblIv Obl CYLECTBEHHDI
ONA BbINOMHEHWA KOHKPETHOW »KM3HEHHON uenn. Bo3moXKHO, Takue ¢unbTpbl MOryT co3paBaTb
HaNnoXeHMe HEeKOTOPbIX OrPaHWYEHMI Ha pPa3BUTUE HALIEro OMTWMANbHOrO MnoTeHuuana. Takum
06pa3oM, Mbl MOXXeM BblOMpPaTb BCTPETUTLCA UM HAYUYNUTbCA NPEOAOoNeBaTb KOHKPETHbIe Npobnembl B
HaLLMX >KN3HAX, YTO, B MPOTMBHOM Cilyyae, 6b1510 6bl HEBO3MOXKHO.
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CerogHA Mbl OCO3HaeM MOTEHUMaN FeHeTUYECKOro 3BOJIIOLMOHHOIO NpPeobpa3oBaHns, KOTOPbIN
NOATBEPKAAETCA B COBPEMEHHbIX AEeTAX W HEeKOTOpbIX B3poc/biXx. TpeTba cnupanb [HK cenvac
CTAHOBUTCSA MOAAPKOM 3BOJIIOLMOHUPYIOLLEN peanibHOCTU. Takoe npeobpa3oBaHWe — pesynbraTt
Co3HaTtenbHoro/[lyxoBHOro Bblbopa W3MeHUTb Mpupoay ¢uNbTPOB, COAENCTBYIOWMX MPOABIEHWNIO
nHanBMIyyma Kak pusnyeckoro cyuiectsa. Bcerga cyuiectBsyet noteHUMan BblipaXeHna COBEPLUEHCTBA.

ypo-BeHb
pasy-ma
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MockonbKy Lenb Aywun pa3BuBaeTcA U TpebyeT Gonee MOLWHOro cpefctea ana ¢$usnyeckoro
BblpaXKkeHWs, TaKasi SBOMNIOLIMA CTAHOBUTCA BO3MOXHONW 6narogaps npeBpaLleHnio mate-pmmn. MIMeHHO
HamepeHoe coTpyaHmyecTBO Co3HaTeNbHbIX [YXOBHbIX 3S/EMEHTOB MPOU3BOAMT Tpebylowmecs
SHepreTUYyeckme naTTepHbl, YTOObI CO3AaTb M3MEHEHNE U Npeobpa3oBaHNe HaWNX GU3NYECKMX YPOB-
Hel. Takoe MOHMMaHVe MoolpPAEeT HaC aKTUB-HO COTBOPATb HOBOE 3aBTpa M OCBOOOXAAeT OT

OrpaHnYeHni.

PncyHok 2.13 Mogenb CeTu Bce-neHHOMN. Mpodeccop Tunnep ocmeic-nueaem cmpykmypy 10-meprod Cemu,
Komopasa ceAa3vieaem ceme pasyma C pu-3udeckol peanbHocmelo (YposeHv 3). YposeHb 2 — npocmpaHcmeo 3gupHol
cybcmanyuu [10]. OnpedenieHHbie y3/10-8ble MOYKU, 0bwue 0719 MHO20ypo8He8ol cmpykmypsl yposHel cmpykmypel Cemu
ABMIAMCA MOYKAMU CBA3U, KOMOpble COeOUHAIOM U nepeddiom 3Hepauu U UH-popmayuto mexoy usmepeHusamu. Co2-nacHO
Tunnepy, Co3HaHue u HamepeHue pykoso0am smum cnoxHeim npoyeccom! (Cm. MpunoxeHue k 2nase, N2 57)

CTPYKTYPA CETW BCENIEHHOW NPO-TUTAHA IYXOM

Co3HaHue ynpaBnseT 1 NPOoNUTbIBAET re0-MeTpuUUeCckue C/IoM BCEro CyLIeCTBOBaHUA. ..

3pecb Ham xoTenocb Obl MO3aMMCTBOBATb Ha-YuHble B3rNAAbl 3HAMEHUTOro GU3MKa, KOTOPbI
pa3paboTan yHUKanbHy KapTUHY BceneHHoOM u CTPYKTYpY AMHAMUKN YeNloBEKA BHYTPU Hee. Ynnbam
Tunnep, pokTOp Hayk, Npodeccop konnepxa Imepum CreH-bopackoro YHnBepcuTeTa, kadpeapa TexHo-
norun MaTepuanos, “noctpoun” MOCT Mexay ¢usmkon un meTadpusmkon. B kHure Hayka u
npeobpaszosdHue Yenoseka: TOHKAA 3Hepaus, HaAMepeHuUe U Co3HaHue npodeccop Tunnep BbIXOAWT 3a
paMKu KNacCnyeckoro MbllieHMA B HayKe. B kauecTBe NOAMHHOIO MCTOYHMKA HOBOTO MOHUMAHUSA, OH
NCMoNb3yeT CBOWM MHOFOMIETHME WCCNeAOoBaHUA U OMbIT U3YYEHUA TOHKOW SHEPrMm N HeoOblYHbIX
ABMEHUN. B KHUIY BKJOUYEHbI HayUHble HaxodKW, Teopusa U mMofesNb, 6narogapa KOTOPOWM Mbl MOXEM
HayaTb MOHMMaTb MHOTOMEPHYI0 NPUPOAY CBOEN CYLLHOCTMU.

B3rnagbl Tunnepa 6a3vpyroTca Ha NPOYHOM HayyHOM MblwneHun! XoTa B CBOell pabote Mbl 1
CCblNaemcsa Ha 3TOT TPyA, Mbl HE MOXKEM NPeACTaBUTb ero UAen Tak UcyYepnbiBatoLle, Kak AenaeT OH B
cBoel KHure. Tunnep 3aTparMBaeT MHOrO TeM: TMMNEePnpPOCTPAHCTBO, W3NyYeHWe 3SHepruu
6MONIOrMYECKMX CUCTEM, OENCTBME HaMEPEHUA Ha SKCNepuMeHTasibHoe obopyaoBaHve U npubopbl,
paboTalolme Ha TOHKOW 3SHeprun. WHTepecylowmnxca TOHKOSHEPreTUYEeCKMMUN ABIEHUAMMU  Mbl
OTCblflaeM K ero KHure Hayka u co3HaHue — 04eHb Ba>KHOMY NCTOUYHMKY [11].

BCEJIEHHAA KAK KPUCTAJUTMYECKAA CETb

3HaTOK CTPYKTYpbl KpucCTannuuyeckon cetu, npodeccop Tunnep chbopmynupoBan yHUKaNbHYHO
Mogenb BceneHHoNn, ocHOBaHHOW Ha cemegom cmpoeHuu. OH WHTYUTUBHO 4YyBCTBYET, YTO Takas
ceTeBas MaTpuua oO6najaeT XapakTEPUCTUKOM  Wecmuy20/bHbIX nhammepHos. (Bo3MOXHO,
OYEeBMAHOCTb TAKOro NaTTEPHa MOXHO YBUAETb, NCXOAA W3 LUECTUYTOJbHbIX NMAaTTEPHOB MarHUTHOMO
NnonA Ha KOHLAX CTEPXHEBOro MarHuTa, MPOCTbIX LUECTUYTONIbHbIX CHEXMHOK MW LEeCTUYrONbHbIX
MYEenrHbIX COT.) TV NaTTepPHbl CO34alT FEOMETPUIO FAPMOHMNYECKMX PELLETOK, 3aroHALWMX BCe, YTO
Mbl Ha3blBaeM NPOCTPAHCTBOM — 8dKYYM W 2UunepnpocmpaHcmeo. VIMEHHO B 8akyyme NPOCTPaHCTBa
npodeccop Tunnep npeacTaBnsAeT CyLWeCTBOBaHNE TOHKUX SHEPTUIA.

BAKKYM CMOLIE/IMPOBAH KAK TEOMETPUYECKAA CETb
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PricyHok 2.14 MpoeKumna naTTepHOB COGbITUIN. C mouku 3peHus Tunnepa mbiciu u Hameperue cozdarom
HakonsieHue “nomeHyanos” 8 y3/108bIX MOYKAX cemesol cmpykmypsl BceneHHol. Smu nomeHyuansi popmupyromca Kak
nammepHsl, mpebytouwjue, ¥mobesl “Llyx unu boxecmeseHHoe A" 83aumodelicmeogasiu ¢ YacmoMmMHsIMU NAMMEPHAMU, YMOObI
CMAHo8UMbCA CObLIMUAMU 8 HAWUX XU3HAX. [lepsuyHeIl sy4 npoekyuu ucxooum om “fyxa” unu boxecmseHHO20 ypo8Hs
ceba. Tunnep nonazaem, 4mo nepgudHell sy4d om [yxa Oelicmeyem nNOOOOHO NPOEKUUOHHOMY Jiydy 20/102paMMbl — OH
83aumodelicmayem C 4dACMOMHBLIMU NAMMEPHAMU HA YpOBHe pad3ymad, 4mobsl Ccnpoeyuposamses UX 8 (HU3UHeCcKyro
peaneHOCMb. V3MeHeHUe nammepHO8 U NOMeHYUAsIo8 8 y3/108biX COEOUHEHUAX U3MeHUM CnpoeyupoB8aHHble 8 XU3HU
cobeimusA. Ha pucyHke [Jyx cos0aem 6a308bili SHepzemuYeckuli J1y4 Kak 8 npoyecce 207102paghuyecKkozo 80CNPOU38e0eHUH.
Cobbimue 8 Hawel XU3HU — 3MO 8UO eoJioepdghuyeckoli npoekyuu, bepyweli HA4yaao 8 2unepnPoCMpaHcmMeeHHoU
peaneHocmu. lpoyecc cknadsaemca u3 08yX: MbICU U HamepeHusa opmupylom nammepHsl, [Jyx yyacmsyem 8 npoyecce
akmueayuu. llammepHsl U NOMeHYUAsbI 8 Y3/108bIX COEOUHEHUAX Mo2ym Gblmb 3anpoz2paMmMupo8aHbl U U3MeHeHbl ¢
nomouwjbto Hamepenusa! Smo usmeHsem cobbimus, cnpoeyuposaHHele 8 HAWU XU3HU. Mbicaiu u HamepeHus 3aknadvieaom
nammepHsl U nomeHyudnsl npamo 8 YHusepcaneHylo Kanubpyemyro Ceme (“YKC”). YKC cayxum 0na ycuneHus u
Npoeyupos8aHUs 3Mux NAMmepHO8 U co30dem pe30HAHC ¢ 8HewHeli BceneHHoU. Bece npouecc ynpasnaemca Co3HaHuem u
HamepeHruem.

Nlyx
Bbicwwee A

Ou3nkn MopenupylT BakKyym MNpPOCTPaHCTBA Kak HeKoe cyneprione, yaep)kuBaemoe B
AVHaMUYeCKoN CTabnnbHOCTU CTPYKTYPOW reomeTpuyeckon cetn. Hanpumep, Spon TopaH npusognt
SKCMepUMeHTasibHble HabMoAeHUs KBa3MKPUCTaNIoB, MOATBEPKAAOLWME, UTO BaKyyM AeNCTBUTENBHO
MOXeT ObITb CMOAeNVMpOBaH Kak ABaguaturpaHHas cTpyktypa [12]. B Takown mopenu, ¢popmbl 3-
MEPHOro MPOCTPAHCTBA, TakMe Kak ABaguaTUrpaHHMK U YeTbipexrpaHHuK (TeTpasgp), AeNCTBUTENIbHO
npeacTaBnAlT coboi npoekumnn 6osiee COXKHbIX NePBUYHbIX GOPM B BbICLIEM MPOCTPaAHCTBE. JTO
O3HauaeT, YTo CYLUEeCTBYIOT rapMOHMYHbIE MaTeEMaTUYeCKne COOTHOLLUEHNA, CBA3bIBaOLLME reoMeTpun
CJI0XHOr0 MPOCTPAHCTBa Y FTeOMETPUIO HU3LLIETO TPEXMEPHOIO NPOCTPAHCTBA.

Cetb Tunnepa ABnAeTCA MHOrOMEPHOW MOJSIEBOW CTPYKTypon. YTo 3To Takoe? B ocHoBe Takow
OpraHmM3aLuMu nexar cBeToBble MNaTTepHbl, 06pasyloLme pas3nnyHble IMHUN FeOMeTPUYECKON peLleTKn
NPOCTPaHCTBa. TV CBETOBble KOAMPOBAHHblE pelleTKN onpeaensaloT naTTepHbl, Tpebylowmreca anA
pa3BOpPaAYNBAHNA XN3HW, FANAKTUK 1 3BE34,.

Takaa ceTeBaa pelleTyaTas CTPyKTypa cCyllecTByeT BHe NMpPOCTPaHCTBa-BpeMeHu, 6e3 06bluHOro
OrpaHUYeHnsa NPUYMHOW K cnefcTBuem. Bpema — Bce Bpemsa: mpolusioe, Hactoslee u Oyayulee —
CTaHOBUTCA CBA3aHHbIM NOCPEACTBOM KaHaNOB Uv coefvHUTENEN.



MeXnpocTpaHCTBEHHbIE Y3/10Bble TOUKM (TakKe Ha3BaHHble bruppeHom goswebHbIMU OKHAMU)
NO3BONAT 3HEPruaAM K UHPOPMaAUUN LUMPKYNNPOBaTb MeXZy u3mepeHuamu. HeobxoanmbiMu
KayectBamu, TPeOylLWUMUCA AnA JOCTYyNa K 3TUM KaHanam CBfi3W, SBAAIOTCA HacTpouKka W
CNaXXeHHOCTb cucTteMbl B uenom. Mexpgy cnoamu CeTm cywectByeT YyHuMKanbHad u OecueHHas
rapmoHuyeckad reometpua. [lyTewecTsyowme no CeTn BOMHbI ABAAITCA WHPOPMALMOHHBIMU
BOJIHaMW, cooTHocALWMMUCA ¢ Co3HaHUeM. CeTb CBA3bIBAET BCO peanbHOCTb!

CO3HAHWE 1 MbICJ1Tb ®OKYCUPYIOT SHEPTUIO

CornacHo mogenu npodeccopa Tunnepa, KapTbl NOMeHYUAIa XPaHATCA B Y3/10BbIX TOYKax. IMeHHO
34ecb NPoUCXoamnT Npeobpa3oBaHmMe CO3HAHUA B SHePruun. Takue y3noBble TOUKM CTAaHOBATCA GOKYCOM
HalUMX MbICNIEeN — HaWmx HamepeHud. Mo cywecTy, OHM ABNAIOTCA MECTOHAXOXAEHNAMU CETU Y3N0B
pa3syma. DHeprua mblcin npugsodum 8 delicmaue OOLMPHBLIN MOTEHUMaN 3Hepruu, XpaHAwenca B
Hawem Kocmunueckom Mope.

N3 XxpaHAwWwmMXca 34ecb MOTEHUMANoB MbiCb MogynupyeT ¢opmMy nattepHoB. o npuHumny
rofIorpamMmbl 3T MATTEPHbI CTAHOBATCA CNPOELMPOBAHHBbIMU KaK COObITMA B HAWUX MXU3HSAX.
MocpeacTBOM 3TUX SHEPreTMYecKMX NATTEPHOB YCTAHABAMBAETCA CBA3b AS1IA B3aMMOAENCTBUSA
dun3nyeckom n ToHKoM cybcTaHummn. Co3gaeTca HeKnin BUA NeTAN o6paTHON CBA3M, MO0 Halla peakums
Ha 3TV COObITMA YXOAUT B pelleTKy, rae GopmMUpyoTca HOBble Habop MOTEHUMAsNioB U MaTTEPHOB.
HoBble cobbiTuA pa3BopaynBaoTCa Kak ciieacTBus.

OVHAMWKA YEJTOBEKA B 11-m USMEPEHUN

Tunnep Takxe pa3paboTan MopeNnb AUHAMUKKM 4YesioBeKa. KapTuHa uvenoBeuyeckor [Apambl
pa3BopaunBaeTca Ha NnoLwaaKe B3aMmMoaencTByoWmx apyr Ha gpyra 11-1v namepenmi. Kak cyuiectsa,
HaxopsLwmeca 34ecb, YTobbl HAyuUUTbCA NPUMeHATb HamepeHue 1 J110608b, Mbl GYHKLMOHUPYEM B CBA3N
¢ Oyxom (npouecc co-TBopyecTBa), YTobbl NprBeCTM B ABWMXeHWe 6onbluyio gpamy. PaspaboTtaHHan
Tunnepom wncuepnbiBaoWwasa MogeNnb [OeMOHCTPUPYET BaXHble MOMEHTbI, OTAuvawLlmeca oT
TPaAVLNOHHOW TOUKM 3peHunsa Gu3nKin. KnioueBble aneMeHTbl MOAeNN creyoLme:

1) Bakyym mmeeT 3epHUCTYI0 MPUPOAY, BbICOKO YNOPAQOYEHHYO U CTPYKTYPMPOBaHHYO B BUAe
KPUCTannnyeckon pelleTyaTon cetu. BcA ceTb pelleTku — 3TO HanoXKeHue pPasfiuyHbIX CJI0eB,
CBA3aHHbIX BMeCTe MOCPeAcTBOM OOWMX TOUEK CoeflHEHWA, Ha3blBaemblX y3namu. VIMeHHoO uepes
y3/10Bble TOUKM WHPOPMALUNOHHbIE BOJHbI  QUALTPYIOTCA BHW3 U3  OAMHHAAUATMMEPHOro B
yeTblpexmepHOe NPOCTPAHCTBO.

2) HAMEPEHUE YEJIOBEKA - 2nagHsili npuHyun. Modene cmpoumca Ha donyujeHuu, 4Ymo OCHOBHAA
yesb husuyecko20 mesa — obechedums MexaHu3m 0718 obyyeHusa ucnosnszosaruro HAMEPEHWIA u JIIOBBU
0719 camo3eonoyuul.

3) CosHaHue co30aem UHGHOPMAYUOHHbIE 80JTHbI, Nymewecmayloujue No cemu pewemku, delicmeays
Ha 3HepaemuyecKkue nNammepHsl U 8/1UAA HA YACMuybl, Komopesle 83aumodelicmsym ¢ ¢pusuyeckol u
a¢hupHoli cybcmaHyued.

4) Qu3uveckuli amoM OKpyXeH C80UMU 3PUPHbIM U MOHKUM 08OUHUKAMU. Takum ob6pa3om, OH
OKpY)KeH SMOYUOHA/IbHbIMU, UHMENeKMyaabHbIMU U OYX08HbIMU 371eMeHmamul.

5) Ceem - >5mo cMmecb  371eKMPOMAZHUMHO20 (8  (bu3udYecKoM  npocmpaHcmaee),
MAz2HUMHO3/IeKmpuYeckozo (U3 3¢upHO20 NPOCMPAHCMB8a) u 0esbMmpoHHO20 (U3 8bicuwieli MoHKoU
cehepol) uzsydeHud.

SOOEKTUBHOCTb IMYHOW CETU

BceneHHas a3¢pPpeKTMBHO pa3BopaumBaeTca rapMOHNYHbIM 06pa3om [17]. OKpy»katoLan Hac NMYHas
CeTb — 3TO 3HepreTuyeckasa CTPYKTYpa YHMKAJIbHOrO KNETOYHOro puUCyHKa. KneTouHasa cTpyKTypa
NnoxoXa Ha CTPYKTypy BHewHeln BceneHHoOW. DTy nAM4YHyl0 CceTb Mbl Ha3biBaeM YHMBepPCasbHOM
Kannbpyemon Cetbio (YKC). Mbl paccmaTtpuBaem YHuBepcanbHyto Kanunbpyemyio Cetb (YKC) Kak
NepBMYHbIA COeAMHUTENb C YHMBepcanbHOW ceTblo Tunnepa. YKC cnyXut gna ycuneHua wu
npoeLMpoBaHNA MNAaTTEPHOB, KOTOpble Mbl B Hee MomMeljaeM. JTO CO3[aeT Pe30HaHC C BHELUHEW
BcenenHown. Co3HaHne n HAMEPEHWE ynpasnsatoT Bcem npoueccom.
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PncyHoK 2.15 Pe3oOHaHCHas NUYHaA CeTb. YHusepcaneHas Kanubpyemas Ceme (“YKC”) - edwa nuyHas
3Hepzemuyeckas cmpykmypa — uHmepnpemupyemcs Kak n-mepHas (n>3) pe3oHaHcHas cemb HACMpoUKu. 30ece Mel 88eu
mepmuH “6uogomoHHAA NPU3MA’; YMOoBbI NOKA3AMb CZI0XHbIU NnammepH 8 OUHAMUKe Yesioseyeckoll CmpyKmypbl, CO30aHHbIU
011 83aumoodelicmgus co ceemom. Ha usuyeckom yposHe smo ¢yHkyua [JHK, Ho nodobHaa cnupanesuoHas cmpykmypa
cywecmayem 8 moHkoU cgpepe. Pe3oHaHcHble cmpykmypsl 83aumodelicmaytom. Koz0a sHepzemudeckue cucmemsl Yeso8eka
HacmpoeHsl Ha ecmecmeeHHble 8ubpayuu, co30aemca pe3oHAHC, N038osAWUL “3apA0Ky” 3Hepzemuyeckol aHamomuu u
obmeH uHpopmayuel. Ycmarnosuswulica pe3oHaHc mexdy YKC u Kocmuyeckum Mopem (8akyymom) coz0aem “2eHepamop
€80600HOU 3Hepauu”. (Cm. [pumeyvarue k enase, N° 15)

MCW, PA3BEPHYTbIV MOPAAOK M HENTIOKAJIbHAA BCEJIEHHASA
B3rnAag HA CO3HAHUME NO4 MUKPOCKOINOM



Korpa B nabopaTtopunu yuyeHble MPOHUKNY B KBAHTOBBIM MUP, OHW CTOJIKHYNIUC C MOPa3nUTeNbHbIMY
OTKPbITUAMU... OTKPbITUAMM, UYTO OOBEKTUBHAA pPeanbHOCTb ABAAETCA MPUHUMMIOM npownoro. Kak
yAauyHO onucbiBaeT JBaH Yonkep B cBoen KHure Qu3uka co3HaHuA: KeaHmosewil pasym u 3HadeHue
XKU3HU:

“Mbl OTKpbINK, 4To HabntogaTenb — JOCTYMNHbIN NMHCTPYMEHT PeasibHOCTU, U Mbl CONMPUKOCHYNIUCH CO
cBoel COOCTBEHHOW NpUPOAoW.. Mbl OOGHapyXWAM MOCTOAHHO [AeNCTBYloLlee TaM CO3HaHue,
CMOTpsLLee Ha Hac Kak Ha akTepoB Ha CLeHe peasibHOCTW U urpaipollee posb nucaTens, NuLyLero
nbecy, B KOTOpoW Mbl nrpaem” [18].

Mol e8udoum cebsa co ceoum pasymMomM KAK AKMUBHbIX y4YACMHUKO8 3KcnepumeHma.
lNpedcmasbme, ymo ¢usuku He omkpbiearom Yacmuybl, CKopee OHU peasibHO ux cosdairom!
bpaiian [xo3e¢coH, Hobeneackuli naypeam no ¢husuke, Kak-mo 3amemu’si, Ymo 8 YNOPHbIX
NOUCKAX CMPAHHbIX HOBbLIX Yacmuy PuU3UKU, B03MOXHO, cC030alom c80I0 CO6CMBeHHylo
peanvHocme [9]. Hanpumep, KOHKpemHaa 4dcmuyd, HA38aHHAA AHOMAJIOHOM, ob6sadaem
ceolicmeamu, MeHALWUMUCA om nabopamopuu Kk na6bopamopuu. [Ipednonazaiom, 4ymo
ceolicmea 3moll Yacmuybl 3a8UCsM 0M Mo20, KMo HaXoOAUT 1 CO3AaeT ee.

HENOKAJIbHOCTb HAXOAWTCA BHE 3TOrO M1PA

YamBuTeNlbHOE  OTKPbITME KBAHTOBbIX ¢U3NKOB — CBOWCTBO, KOTOPOE Mbl Ha3blBaem
HesokaneHocmeto. OHO OMKMCbIBAeTCA CriedyloWnM ABIEHNEM: KOrda B3auMoOenCcTBYIOT iBe YacTuLbl,
OHW NPOAOKAT 81UAMb Opy2 HA Opy2a N MIHOBEHHO nepedasamse UHGHOPMAYUK, HE3ABUCUMO OT
TOro, KakvMy JanekMMyn W pasfeneHHbIMU OHU CTaHoBATCA! He umeeT 3HauyeHus, HaxodAaTca nn
yacTuLpbl Un pusnYeckre cobbITUA Ha PACCTOAHUN MUTMAPLAOB KUTOMETPOB, MUSIINAaPAOB CBETOBbIX
NeT UK B pasHblX KOHUax BceneHHon [21]. Mexay cnctemamm nNpofomKaeTca MrHOBEHHAs CBA3b UK
nepepaya BAvAHMA nnn uHpopmauun! Bce 3To NpoucxoamT Ha HeKoeM Cy6KBaHTOBOM HEBUAMMOM
ypoBHe peanbHocTh. Kak 3ameyatoT Hagbe n KadaToc:

JKcrnepumeHT M3MHa “006s3biBaeT GU3MKOB cAefaTb BbIBOL O TOM, UTO HENOKafbHOCTb WU
HepasaennMmocTb — FobanbHas UK YHUBEPCaNibHAA AUHAMUKA XU3HM Kocmoca” [20].

TpaguumMoHHaa KoHLUEeNuua J1okaasHocmu TpebyeT, uTobbl BCe B3aMMOAEWNCTBUA nepefaBaNvcb
MPOMEXYTOUYHBIMW CUrHanamy, 06MeHUBaOLWMUNCA B MPOCTPaHCTBe-BpemMeHN. CKOPOCTb ABUMKEHUS
3TWX CUTHANIOB OrpaHMYMBAETCA CKOPOCTbIO cBeTa. bonee Toro, ecnm 661 crrHanbl 661U NTOKaNbHLIMY,
TOrAa X OYEBUAHOCTbL Habnoganach 6bl B HalleM NPOCTPAHCTBE-BpeMeHU. HenloKanbHble ABNEHUs He
YKNafblBalOTCA B pPaMKM 3TUX orpaHuuyeHnini. CKOpOCTHOro 6apbepa He CywecTByeT, U B Hawem
NPOCTPAHCTBE Mbl He HabnoaeM CU2HA/IbI B3aMOAENCTBUSA!

DUHIWITENH OTHOCWNICA K HENOKanbHOCTW KaK K “cmpaHHomy Oelicmsuio HA paccmosaHuu”
B3anmopeincTBrMe NpoucxoanT C MOMOLLbIO HEBUAMMbIX JIOKaNbHbIX CUTHanoB. Opyrumu cnosamu,
OTKpbITME HEeJNIOKaNbHOCTM PacKpbIBaeT, UTO CYLLEeCTBYeT HEBMAMMAsA PeasibHOCTb... CBA3bIBaOLLAA BCe
dunsnueckne cobbiTma BO BceneHHoW. 3Ta peanbHOCTb OTHOCUTCA K HefenMMon LenoCTHOCTH,
CyllecTByOWEN Ha QyHAAMEHTaNbHOM YpPOBHe ¢GU3NYeCKOW peanbHOCTU. B kHure HesokaneHaa
BcenerHas: Hosaa ¢u3zuka u sonpocsi pazyma Hapgbe n Kadatoc paccmaTpumsatot

“.. pasym unau 4enoeeyeckoe CO3HAHUe KAK B03HUKawuiee seJsieHUe 8 b6eccnopHo
e3aumodelicmeyoujem yesiom, HasbiedemMom Kocmocom” [22]. Heesudumas ceAsaHHasA
peasnbHOCMb - 3Mo co3HaHue!

Tabnuua 2.1

KJIIOYEBBIE KOHLENLUU KBAHTOBOU TEOPUU

HEJTOKAJIbHOCTb
HEPA3PbIBHAA LJEJIOCTHOCTb
CKOOPLWNHWPOBAHHAA OPTAHU3ALNA
HE3ABUCUMOCTb OT lNIPOCTPAHCTBA Y1 BPEMEHU
HEOTHEJIMMOCTb HABJIIOJATEJIA OT HABJIIOAAEMOIO



CYILJECTBOBAHWE KBAHTOBOIO I10J18, JIEXALLIEFO B OCHOBE BCEX CWUJT, AEVICTBYIOLLINX HA
MATEPUIO
CO3HAHWUE, MTPOHN3bIBAIOLLEE BCE XKUBOE W HEXKNBOE
HENOKAJTbHbIE YACTWLIbI B3AMMOAENCTBYKOT CO BCEM BPEMEHEM
Korga Mbl paccmaTprvBaemM HesloKasibHble CBOMCTBA 3M1IEMEHTAPHbIX YacTUL, BO3HUKAIOT CTPAHHble
naeun. Hanpumep, buppeH obcyxaaeT, Kak 3N1eKTPOH B3aMMOAENCTBYET C APYrMMM rMnepcucTeMamm
(Opyzoli cucmemoli npocmpaHcmea-gpeMeHu), B TO BPEMA, Kak Hac yAocTamMBaeT TOMbKO CBOeN
HacToAlen 4vacTblo “BpemeHn” [23]. [danee, ecnn Mbl MOHMMaemM 3TW YacTuubl Kak Yy3fbl wan
OTKJIOHEHMA OT HOPMbl B MONIOTHE MPOCTPAHCTBA-BPEMEHW, BCEé CTAHOBMUTCA elle 6osiee CTpaHHbIM!
CornacHo ¢u3unky Mapky Xeanu, OTKNOHEHUA OT HOPMbI CTAaHOBATCA HACTONIbKO MHTEHCUBHBIMM, YTO
NPOCTPAHCTBO-BPEMA CBOpauynBaeTca, obpasya y3en, roe BpemA OMuCbiBaeT netiio B ¢dopme
3aMKHYTOW KpWBOW (8u3syasusupyltime nemsito 8 popme 8).

Mbicnn
HamepeHnne

bnazodapa nemne epemeHu, npowsioe u 6Gydywee cmaHoeamca ceAsaHHoimu. [lemnsa
noseosisem yacmuyam eé3aumooelicmeoeams He MOJIbKO ¢ Opy2uMu Yyacmuyamu, HaxX00AWUMUCSA
8 ux co6cmeeHHOM 8peMeHU, HO U C Yacmuyamu, Komopble Mo2ym cywecmeoeams 6 ux npowsiom
unu 6yoywem! [24].

HabniogeHna HenoKanbHbIX ABNEHWI ABNAIOTCA Ba>KHbIM Y1 BECOMbIM OTKPbITVEM B UCTOPUWN HaYKMW.
OTKpbITME, YTO HEeNOKaNbHOCTb — (hakm nNpupodbl 1 YTO Halwa ¢pusmyeckas peasibHOCTb HesloKasbHa,
HeceT B cebe nopa3suTesibHble BbIBOAbI, KOTOPble TONbKO Ceiiyac BO3HMKAaOT B Hay4HOM coollLuecTBe.
CBOICTBO HeNIOKanbHOCTM MPOCTMPAETCA Bbille B3aMMOAENCTBYIOWMX YacTUL U GU3NYECKMX CUCTEM.
Co3HaHue, cncTeMa pasymM-mMo32 N MHO20MeEpHble dcnekmbl Halleln CyLWHOCTU HenoKanbHbl! Bce oHM
obnapaloT CnocobHOCTbIO B3aVMOAENCTBOBATb € APYrMMM CUCTEMaMK, He3aBUCMMO OT Jiloboro
pa3aensoLero nx pacCToAHUA.

PA3YM-MO3I — HEJTOKAJIbHAA CUCTEMA

B cBoen kHure Camooco-3Hatowaa BceneHHas — Kak co3-HaHUe comeopaem mMmamepuasib-Heili Mup AMuT
locBamun o6cy>KnaeT Hep,aBHVIﬁ SKCNepun-mMmeHT, I'IO,El,TBep)K)J,a}OUJ,I/IVI HeJNl0-KaJibHOCTb B3aI/IMO)J,eVICTBI/IFI
ye-JioBeka C 4esioBeyeCkumMmn cCcnc-teMamn pasym-moa3r. OcyU.I,ECTB-J'IeHHbIM MeKCUKaHCKNM He|7|po—
¢éusnonorom [Ixakob6o [puH-6epr-3unbbepbaymom, 3TOT 3SKC-MEPUMEHT paccMaTpuBaeTCcA Kak
“Mo3roBoi” 3KBMBaNEHT Cyﬂb60-HOCHOFO SKCNepMeHTa ACI'IEK-Ta, BKO4YawLuiero B cebA (I)OTOH-HbIe
yactuupbl [25].

PncyHok 2.16 Cxema pelleTKN ceTu MO3ra. B modenu Tunnepa cxema 10-mepHOU yHusepcanbHol cemu
npoxooum uepe3 mo3s2 (A) [13]. Y3nosble coeduHeHus umerom 0o0CMyn K HenoKaneHoU UHopMayuu u nammepHam 8
¢husuydeckom Mupe U “3Harom’, ymo npoucxooum ee3zle 8 pewemke. To ecmb, UHOpMayus, HaxooAwdsaca 20e-nu6o s
npocmpaHcmee-epemeHu, Haxooumcsa eesoe 8 y3/108bix moykax pewemku cemu! Ha Haw 832140, YKC (YHusepcaneHas
Kanubpyemas Ceme) uzpaem posb nepsuyHoz20 coeduHumesisi ¢ sHewHeli BceneHHol. YKC ycmaHasnusaem pe3oHAHC ¢
KOCMUYeCKUMU CU2Ha-1amu, a makxe ycuaugaem u npoeyupyem nammepHsl U CU2HAJIbI, KoOmopbie Mbl 8 Hee nomewaem. (Cm.
lpunoxeHue k 2nase, N°61)



B >ToM 3KneprmeHTe ABYX 4enoBeK MOMPOCUMAN B3aMMOLen-CTBOBaTb HEKOTOPbI nepuoj
BpeMeHMU, MOKa OHW He MOoYyB-CTBYIOT, UTO MeXAy HMMMK YCTa-HOBMNAaCh CBA3b. 3aTeM VX MOMe-LLaloT B
ABe oTaenbHble knetkn Mapages. Knetka Mapages obecneunBaeT sKpaHUpoOBaHUe 1 610KMpoBaHue
BCEX TPAAMLMOHHbIX SN1€KTPOMarHUTHbIX CUTHANOB.

Celiyac mepBOMy 4YesioBeKy MOKa3biBalOT MUTalOLWMIA CBET (3HaHWe 3TOro cobblTMA HeROCTYMHO
Apyromy yenoseky). Muratowwumn ceBeT cpasy xe co3faeT nimepaemMblii NoTeHuuan B BUAe CUrHana Ha
aneKkTposHUedanorpamMmme, perncTvpylowen Mo3r nepBoro Yenoseka. YAMBUTENIbHO TO, YTO CUrHan
Takow e GopMbl 1 cunbl (Ha3biBaeMbll HaBefeHHbIM MOTEHLUMANoM) O4HOBPEMEHHO MOABNAETCA B
Mo3ry BToporo yenoseka! Kak o6bsacHAeT [ocBamu:

[lBa mo3ra-pasyma AeNCTBYIOT Kak HesloKasbHO B3aMMOCBA3aHHaA cuctema. B3ammocsaAsb cuctem
pa3ym-MO3r MoAaepXmnBaeTca C NOMOLLbIO HeIOKasIbHOro CO3HaHMA M KBAHTOBOW MPUpOAbl Hallero
mo3ra. OcyluecTBfieH/e TaKoro pe3oHaHca ABMAETCA HeOTbeM/IEMOW U eCTeCTBEHHON CNOCOBHOCTbIO
HaLlero HesIoKaJIbHOro CO3HaHMA N Hallero KBaHTOBOro mosral

loceamu paccmampueaem makue ¢pusuyeckue AesleHUA KAK eudeHue HA pACcCMOAHUU 6
Kayecmee npumepoe HeJsIOKa/NbHOU pabomesl co3HaHuA. Takue napaHopmasibHele A6J/eHUsA
“gknouyarom 6 cebs He/NoKaNbHOCMb - 8binpbleuedHue U3 HAwel JIOKA/IbHOU cucmemsl
npocmpaHcmea-epemeHu” [26].

bnazodapa smomy >3KcnepumeHmy Mbl HAYUHAEM OCO3HABAMb, YMO C6A3b YesioéeKd C
4Ye/i0o8eKkoM Bcerpa OypeT 6bI3bIedeMbiMU, HE8UOUMbIMU, HO peasibHbIMU HeJ0KalbHbIMU
83aumomHouleHuUAMU. B smom cmeicnie Mbl MoXxem paccmampueame nepedavy uHgopmayuu uau
8/lUAHUA mex0y 08yMsA 4YesioeeqyecKUMU cucmemMamu pasym-mMo32 Kak ¢popmy pe3oHaHca. Takou

Pe30HAaHC 8bIN0OIHAEMCA NOCpedcmeom 2unepnpocmpaHcmeal
HeBunanmas, CBA3ytowan peanbHOCTb BbICWIEro N3MepeHuna
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Pucynok 2.17 Henokane-Hocmes — pakm BceneHHOU.
HeBMnanmMasn, CBA3yWana peanbHOCTb BbliCWIEro NpoCTpaHCTBa

B 1982 roay skcnepnmeHT Ac-NeKTa BbiiIBWI HeNOKanbHYI0 CBA3b MeXAY ABYMA GOTOHa-MU CBETa, BOSHUKLUMX
OT 06-wiero co6biTnA. TN dKNepu-MeHTbl BbIHYXAAT GM3NKOB caenatb BbIBOJ O TOM, YTO HENIOKaNbHOCTb —
YHUBep-caibHaA AVHaMUKa XM3HM Kocmoca [20]. YenoBeueckoe co3HaHMe, pa3yMm, MO3F, cepaue U SMouUN —
HenokanbHbl! (CMm. MpunoxeHue K rnase, N2 62)

HeNoKasibHaA CBA3b BHE MNPOCTPaHCTBA-BpeEMEHN
Hanpas/ieHne
ABUMXKeHNA
doToH

CO3HAHWVE JOMA B KBAHTOBOM MWNPE



Kak cBA3aHbl Mmexxgy cOb6OW NnoKanbHble U HeNloKalibHble acneKTbl YesioBeyeckoro co3HaHmA? Kak
Co3HaHue B3auMoencTBYyeT C MmaTtepuen? 3To He 6aHanbHble Bonpochl! Cpean Beaywmnx yueHbIX BCe
60sbLy0 1 6oNbLYO NONYAAPHOCTL NprobpeTtaeT naea, uto Co3HaHKME — UTPOK B KBAHTOBOM MUpe.
bonee Toro, noHMmalT, uTO OelicmeumesnibHO He cyujecmsyem 06BEKMUBHOU peasabHOCMU,
He3asucumol om Co3HAHUA.

NmeHHO 3TO obcyxpaet ¢m3mk Amut locBamm B KHure CamoocosHarowas BceneHHasa. Hawa
BceneHHas, Kakon mMbl ee BUAUM, “camoocosHarowdsa’,; n umeHHo camo Co3HaHue COTBOPAET BCE, UTO
Mbl Ha3blBaem MaTepuanbHbiM MUPoMm [31]. [IpuHAMb 3MO NooXKeHUe — 3Ha4YuUmM YesluKoM U NOSTHOCMbIO
owymume Mmocm mexady Haykol u 0yXxo8HoCMbio!
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KoHeuHO, MHOrO MapafoKCOB Y MHOFO KBAHTOBbIX CTPaHHOCTEN nepecTtaloT OblTb TaKOBbIMM, eC/n
NPUHATL naeto o Tom, uto Co3HaHWe BO3AENCTBYET Ha MaTepuanbHylo peanbHocTb. Cam no cebe
KBaHTOBbII MWP — MeCTO HeornpefdenieHHOCTM. 34ecb HEBO3MOXHO FOBOpPUTb 06 abCOMOTHBIX
cBoKicTBax. Ha camom pene, obuee onncaHne 3Tol chepbl COAEPKNUTCA B YPaBHEHUW, Ha3bIBAEMOM
80/1H080U pyHKyuel. BonHoBasa GyHKUUA — 3TO OMUCaHWE BEPOATHOCTEW WM BO3MOMHOCTEN. U3
MHOXeCTBa BEpOATHOCTEN OAUH BbIGOP CTAaHOBUTCA NpeanouTuTenbHee, yem pApyrve. Korga oH
cAenaH, NPoOUCXoaMT CXOoMNblBaHWE BOMHOBOW QYHKLMM, U HEKOE YHMKallbHOe dusnyeckoe cobbitre
NPOHMKaEeT B GU3NYECKUIA MUP.

HenoKasnbHas CBA3b BHE NPOCTPAHCTBA-BPEMEHM
BO36Y>Aa-toLLnii NoTeHuuan
HeBUAVMAnA CBA3YIOLAA PEaNIbHOCTb BbICLLIETO N3MEPEHNs
rMNepnpoOCTPaHCTBEHHbIV CTUMY
HaBefeHHbIN Mo-TeHUmanyman

Ponb Co3HaHUA B KBAHTOBOM MUpe Takxke obcykaaeTca MNeTep-ceHOM B ero KHure KsaHmoswil
maduysel. C Toukn 3peHns [etep-ceHa Co3HaHMe urpaeT poinb B Bblbope ¢a3oBoOro yrna Hamar-
HUYMBaHMA, KOTOPbIN CXOMNbIBa-€T BOMHOBY GYHKLMIO, COTBOPASA Hall BbI6Op peanbHocTy [32].

PncyHok 2.18 HenokanbHasA cBA3b Pa3syM-MO3I. JkcnepumeHm MeKCUKAHCKo20 u3uosnoza [puHbepe-
3unvbepbayma ebiAgUN HESTOKAIbHYIO NpU-pody cucmem pasyM-MoO32 80 83AUMOMHOWEHUAX YesloeeKkd C Yeno8ekom [25].
Mepedaya uHpopmayuu mexoy cybveKmamu He NPouCxooUm CO2/1dCHO U3BECMHbLIM NpuBbIYHLIM Memodam. [lee cucmembl
pasym-mo3z2 Oelicmeylom KAk CKOppe/lupo8aHHAA He-JIOKA/IbHAA cucmemd, 83aumodelicmaylowas hocped-cmeom
“BbINPbI2UBAHUA U3 HAWeU JIOKAbHOU cucmemsl npocmpaHcmaa-gpemeHu”[26]. (Cm. MNpu-meyarue K 2nase, N° 52)

B cBoeln ctatbe Qu3uuyeckas mooesib 6uonons ¢usnk AHapen [letena genaeTt owesnomnslolee
coobLeHne:

“B coepeMeHHbIX ecmecmeeHHbIX HAYKAX npousolidem ee/nukoe npeobpaszoeaHue
napaouzmei... (u ymo) 6s1azo00apa cyuecmeo8aHuUl0 pasyMHbIX KBAHMOBbIX CMpPYK-myp, (pusuku
0cCo3Halom e3aumo-oOelicmaue cO3HAHUA u mame-puu!” [33]

3[€ecb Mbl CNIBILUMM 3XO0 M OT3BYKM no3gHero [ssuaa boma. BO3MOXHO, HUKTO TaK He MOBAMAN U He
BHeC OonbluMiA BKMa4 B CABUraloLWYOCA MapagurmMmy B HayKe, Yem 3TOT BENUKMIA GU3UK ABAALATOrO



ctoneTna!l VIMeHHO y Hero Mbl Haxo4um KoHuenuuio ronorpaduyeckon BceneHHol, B KOTOpPOM ym u
MaTepus Hepa3sgenumbl!

doToH

HEOENTMMOE LEJTOE

Haxe y [dsBupaa boma B ero Knaccmyeckom Tpyge no KBaHTOBOW $M3NKe HEJOCTAeT 0ObsACHEHNWA
CaMOro ABMEHUA, C KOTOPbIM OH CTOJIKHYNICA B CBOMX MCCNefoBaHMAX MO KBaHToBoOW ¢u3mke. Ero
WHTepnpeTauma npupodbl GU3MUeckon peanbHOCTU — BECOMbIA BKNag B Hayky. bom noctynuposan,
UTO OCHOBHasA npupoda ¢GU3NYECKOW peanbHOCTU - He Habop oTAeNibHbIX OOBEKTOB, a CKopee
HedesnumMoe yesioe, Haxogsaweeca B NOCTOAHHOM AUHAMUYECKOM U3MeHeHUN. [TOHMMaHNSA, KOTopble OH
NONyuYns U3 KBaHTOBOW MEXaHWKU U TEOPUN OTHOCUTENIbHOCTM, YKa3blBaloT, UTo BceneHHasa Hefenvma
1 BCe ee YacTu “csiumel U 06veduHeHbl 8 eOUHYI0 yesocmHocme” [34].

MopobHo oTAMBam W npunvMeaM, Hegenumoe Lenoe boma He cTaTMyHO. Bce BO3HMKaeT U
pa3BopaumnBaeTcs 13 Heeuaumoro 3¢pupa. Co BpemeHeM BCe B HEM PacTBOPAETCA.

MOCTOAHHBIA MNOTOK W3MEHeHWA B Hallel peanbHocTM bBom Hasean 2o0/s1008uxeHuem. B
roNIOABVXKEHUN pa3ym 1 MaTepua o6beauHeHbl [35].

“B 3TOM MOTOKe pa3yM W maTepus He OTAenbHble cybcTaHumm. CKopee OHM pasHble achekTbl
€UHOrOo LeNIoro N HepaspbIBHOMO ABMXeHNA".

Takke, boM cBA3bIBaET ofyLIeBNEHHbIE N HeoAyLIeBEHHble 06beKTbI. “CNoCcO6HOCTL GopMbI ObITh
aKTUBHOW — Camad XapaKTepHasdA yepTa pasyMa, M HeUTo, MOXOXEee Ha pasyM, eCTb YXe faxe Y
aneKkTpoHa” [35]. Takum obpa3om, maTepus He CyLLECTBYET HE3ABUCMMO OT TaK Ha3blBAEMOrO MyCTOro
NPOCTPAHCTBA; 1 MaTepua 1 NPOCTPAHCTBO — YaCTX LIeNIOCTHOCTH.

PEANIbHOCTb - 3TO roNo4BUXEHNE

2unepnpocmpaHcmeeHHble Cuz2Hasbl, MOoOy/NUpoBaH-Hble  3mouyueli u opyeoli
2onozpacuyeckol UH-
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Co3paB TepMUH ronodBwkeHue, bom nokasan, 4YTo peasibHOCTb CTPYKTY-prvpoBaHa MOA06HO
roniorpamme. Bngm-maa peanbHOCTb, KOTOPYIO Mbl 3HaeM 1 oLLyLlLaeMm, - ronorpaduryeckas npoekuus
rosiorpammbl, CGOPMUPOBAHHON B HEBU-AMMON, CKpbITOl cdepe — c8epHymom nopsoke BbiCLUEro
NPOCTpaHCTBa.

HeeuOUMaAs c8s3Yy-IOWdsi pea/ibHOCMb 8biCLLIe20 NPOCMPAH-

cTBa
HeJTIoKanbHaA CBA3b BHE MPOCTPAHCTBA-BPEMEHN

B cBepHyTOM MopsAfgke HaxoAMTCA WCTOYHWUK CKPbITOro MOpsAKa BCEX ABJe-HUN, Jaxe Tex,
KOTOpble MOABMAIOTCA Meped Hamy Kak NPOCTO BO3MOXKHOCTb WM CNyYyaliHOCTb B Hallel pa3Bopa-
yvBatolwenca peanbHocT. CBepHyYTbIi MOPAAOK O6NEKaeTcs B KOHKpEeTHyl dop-my wnu
pa3BoOpauYMBaAETCA B TO, UTO Mbl 3HAEM KaK peanbHOCTb; BoM Ha3biBaeT 3T0 pazsepHymobIM NOPAGKOM.



PrncyHok 2.19 CepaeyHas smoumna HenoKasnbHa. CuzHans pasym-mose mody-nupylomcs smoyuell cepdya u
8cemu Opy-2uMU achekmamu 3Hepzemudyeckoli cucmemel yenogeka. (Cm. [punoxeHue K enase, N2 53)

CBepHyTbIl NOPAAOK NOHMMAETCA Kak OCHOBHAsA 1 MNepBUYHAsA peanbHOCTb. 3aTeM HallM BHELLHMe
peanbHOCTU CTAaHOBATCA HUYEM MHbIM, Kak 3bl6bl0 Ha wuMpokom Kocmuuyeckom Mope unu, no
onpepgeneHnio boma, B cBepHyTOM nopagke. Bce, UTo mMbl 3HaeM 1 oLlyLlaeM, KOHEYHO, pa3BepHyTble
NpoeKL 1M CBEPHYTOro NopAAKa BbICLLEro MPOCTPaHCTBa.

CBepHyTble 1 pa3BepHyTble NOPAAKU B3aMMOMPOHNKAIOT BO BCE PErMOHbl MPOCTPaAHCTBa-BPeMEH,
N KaXKAbll permoH pa3BopayrBaeT BCe CBOe CyLeCTBOBaHMNE, TO €CTb, BCe pa3BOpPaAUMBAETCA BO BCEM.
Kak o6bAcHAeT bom (1980):

“B ceepHymom nopsaoKe 8ce cyujecmeosaHue ceepHymo 8 Kaxoom pe2uoHe npocmpaHcmaa (u
apemeHu). Omcioda, Kakyio 661 Yacme, 371eMeHm usu acneKm Mol 6b1 MbIC/IeHHO He u3eJieKanu,
OHU 8ce euje ceepHymol 8 yesiom u, ciedoeamesibHO, HenocpedCMBeHHO C8A3aHbl CO B8ceM
cywecmeoeaHueMm, U3 Komopozo OoHU 6biiu usenevyeHol. Takum obpasom, ¢ camozo Ha4yana
yes0cCMHOCMb nponumeliéaem ece, Ymo obcyxdaemcsa” [36].

FONOrPAOUYECKAA NMPNPOOA

Bom Bepun, uto Kaxpaas yacTb GpU3NYECKON peanbHOCTU coaepXnT nHbopmaumio o Lenom. B ceete
3TOro, Kaxfasa 4acTb BceneHHolm copepXuT BClo MHbopmaumio obo Bceli BceneHHon. Yto 310 3a
nayTuHa, KoTopasa coeuHAET cybaToMHble YacTuLbl? YToObl 06bACHUTDL OTKPBLITUA KBAHTOBOWM GU3MKHY,
bom npemnoxun abconoTHO HOBYW  KoHuenuuio. OH  NpPeanonoXun  HanuumMe Mo,
B3aVIMOMPOHMKaIOLWEero 1 CBA3bIBAlOWEro Bce. DTO MOfe OH Ha3Bajl KBAHMOBbIM NOMeHYUdsIoM.
KBaHTOBbIN MOTEHUMan CcyulecTByeT Be3fe B MPOCTPAHCTBE; ero BAMAHME He ocslabeBaeT ¢
pacctosaHvem (Kak rpaBmTauus), cnefjoBaTeslbHO, ero BAusHMe Be3ge OAUHAKOBO CUSbHO.

KBaHTOBbI NOTeHUMan CTaHOBWUTCA OpraHu3ylolen CTpyKTypon uenoro. Hanpumep, korga
OTAesIbHble NEKTPOHbI OOHapYXMBalOT cebsa B niasme (MOHM3MPOBAHHOM Fas3e), UX KONMNEKTMBHAA
JeATeNbHOCTb KOOPAMHMPYETCA C NOMOLLbIO MONMA KBAaHTOBOro noTteHuuana. Kak oHo 310 penaet?
Keanmoswili nomeHyuan - 3mo 80/1H080e UHHOPMAUUOHHOe noJie, ynpasndilowee 37eKmpoHOM.
O6pa3HO roBops, INEKTPOHaM AOCTyNHa MHGOPMaUMA 13 NonA KBaHTOBOroO noTeHuuana, bnarogaps
KOTOPOW OHW 3HAOM, YTO MPOUCXOANT BOKPYT HUX.

INMone keaHmosozo nomeHyuana obecneyusaem cucmeme UHgpopmayuro, a He sHepauto. Takoe
NnoHUMaHue aHano02u4Ho Kopabiio 8 oKkeaHe, ynpasnsaemomy ¢ 6epeza c nomouwjbio paduocuzHana.

Kopabnb pgBwxetca 6Gnarogapa CBOell COOCTBEHHOW 3HeEpPruy, HO MWHCTPYKUUM AanAa
MaHeBPUPOBaAHMA HaNpaBAATCA C MOMOLbIO pPagnoBOSH. PagMoOBONMHbI He HeCyT 3SHepruio,
Heo6XoAMMYyI0 AnA TOro, YToObl KOpabnio M3MeHUN Kypc, OHW HecyT Tonbko mHdopmauumio! To ke
NPOUCXOAMT U B Cllyyae NOBeAeHMA M1eKTPoHa. KBaHTOBbLIM MOTeHUMan obecneymBaeT UHCTPYKLMN
ONA M3MEHEHMA Kypca, Tpebylowmeca 3neKTPOHY, YToObl B3aMMOLENCTBOBaATb C OKPY»Kalolen ero
cpefo. VI3 KBaHTOBOro MNoTeHLUMana 3MeKTPOHbl MOJy4yalT WUHPOPMaLUI0 TOTYAC Xe U Be3je B
npocTpaHcTBe. IHTEHCMBHOCTb NOTEHLMaNa He UMEET 3HaUEHUA, MOJIbKO €20 (hopmal

MYTEWECTBWE 3A MPEAEJbI

Ousuk Oxek Capdatin, Kak n Ynnbam Tennep, 6epeT Hac B Apyroe nyTewecTBve 3a npegenbl
TPaAULUUOHHOrO MblwneHns. Capdattn paspaboTan HOBYIO AUCLUUMANHY O MbIWAEHUN, KOTOPYHO
Ha3Ban [locm-KeaHmosgol Teopuen. Ee wnaenm xapakTepHbl TeMm, UTO MNPOCTUPAKTCA Bbille
TPaANLMOHHBIX KOHLUENUUn KBaHToBOW Teopun. MNMpouie rosopsa, Capgpammu cmpemumcs 06ssCcHUMb
s3aumodelicmaue pasyma u Mmamepuu! 3To B3auMogencTeme Nponcxoaut B cpepe Bbille KBAHTOBOMO
mupa.

Paszym u mamepusa e3aumoodelicmeyiom ¢ NOMOWbIO NPOMeXyMOYHbIX UHGHOPMAYUOHHbIX
80JIH, KOmopble 8/UAIOM HA mMamepulo U opzaHu3osbigaiom ee. UHgopmayuoHHble 80JIHbI
ynpaensaiomcsa cosHameslbHbIM HamepeHuem!

B mogenn CapdaTt KBaHTOBbI NMoTeHUMan boma CTaHOBMTCA Hecywmmu q-6uT mMHbopmaumm
NMNOT-BOJIHAMU, KOTOPble peasibHO 6epyT Hauyano B MeHTasIbHbIX BONTHOBbIX Nonsx! YiMeHHO smu 80/1HbI



omeeqarom 3a KOOPOUHAUYUK CI0XHOU U OUHAMUYHOU camoopeaHusayuu mamepuu. Capdattu
yCTaHaBNMBaeT CBA3b MeXKAY MeHTasibHbiM BOMIHOBbIM MOSIeM U MNOJieM KBaHTOBOro noTeHumana,
obecneunBamoWMM SNEKTPOH pykoBopslen uHbopmaumen! CornacHo CapdaTtTn, co3HaTenbHoe
0oCO3HaHVe B QU3MUYeCKOM Tene CBA3AHO C HeNIoKaNibHbIM CO3HaHMEM BHe ¢u3Myeckoro Tena C
MOMOLLbIO SNIEKTPOHHON MaTpuLbl B MO3re. DNeKTPOHbI 06pa3yloT “kozepeHmMHo- ¢aszosyo mMampuyy
Kpowe4yHoU HAHO-GHMeHHsl 8 8ude 3/1ekmpuydeckoeo ounona” [37]. Takyilo mampuuy MOXHO
paccmampusames Kak 8Ud KozepeHmMHO HacmpoeHol cemesol cmpykmypesl. Ee 3apaya - BBOAUTH
nHpopmauuio B Mukpompybouku mo3ra. B To xe Bpems, maTpuua CBA3bIBaeT $U3NYECKoe TENo C
MEHTasIbHbIMU BOSTHOBbIMW MOJSIAMMU.

HAMEPEHWE YTPABJIAET NWUIOT-BOJIHAMU

Uto ynpaBnaeTr Hecywmmmn q-6ut unHbopmaumm nunot-sonHamm?  Capdattm  o6bACHAeT:
“cozHamenbHoe HAMEPEHWE" [38]. KBaHTOBblE MUAOT-BOJSHbI MOXOXKW Ha MHPOPMALIMOHHbIE MATTEPHDbI.
370 MblciedopMbl, OpraHusyoLme mMmateputo. OHU OeNCTBYIOT BHE MPOCTPAHCTBA U BPEMEHN — OHU
HesloKasibHbl. Mbicnepopmbl He PaboTalT Ha OCHOBE MHTEHCMBHOCTU. OHW YMpPaBAAOT 3Hepruen
TBepAbiX Belwen. Ha KBaHTOBOM YpPOBHe WX [AeNCTBME O4YeHb BeSIMKO, HEeCMOTPA Ha HU3KYI0
WHTEHCMBHOCTb MHPOPMALIMOHHON BOJIHbI. AKTMBHas MHGOpPMaUMA HeceT MOTeHuuan BClogy, HO
CTAHOBMWTCA aKTUBU3MPOBAHHOW TONMbKO TaMm, rae npuobpeTtaeT 3HauyeHue. AKTUBU3MPOBaHHasA
MHbOpMaLUA — 3To popma.

OBPATHOE JIEMCTBWE - BMELWATE/IbCTBO AYXA

MocT-kBaHTOBaA Teopua CapdaTTn coaepnT B cebe xapaKTepHble YepTbl. KnoueBas KoHuenuums
€ro Teopun — TO, YTO OH Ha3blBaeT 0bpamHeiM delicmguem. ObpaTHOE AeNCTBUE BKIOYAET B cebs
B3aVMOJeNCTBMe pasyma 1 mMatepuu, rge mMatepus BblHYXAeHa B3aMMOAEeNCTBOBaTb C pa3ymMoOM. ITO
npouecc ABYCTOPOHHEro B3anMmoAencTBuA. [JByCTOPOHHMI npouecc co3daeT 1 akTUBM3MpPYeT NeTio
obpaTHol CBA3M, COeAMHAILLYI0 Pa3ym 1 MaTeputo B Hegenumoe uenoe! Capdpatt 06bsACHAET, UTo
pe3ynbtaT 06paTHOro AEWCTBUA B TOM, YTO BbICOKOYPOBHEBAsA KOHTPOJNMpYOLWAs CTPYKTypa mMo3ra
paboTaeT MVHYTa B MUHYTY CO CBOeW ynpasnstoLlen uHpopmaumei. CylecTByeT NOCTOAHHbBIN NpoLecc
BOCCTaHOBJMIEHUA B BuAe COrnacoBaHHOro npouecca. Bsaumopgenctsne “HaeHemaemcsa eHewHUMU
NOC/IaHUAMU U3 npowisioeo, bydyuje2o u omoactody, MUHys MOMeHM 30ecCh U celiyac c8emo8oz0 KOHycd
mo32a”[39]. CornacHo Capdattu, obpaTHOe AelCTBUE “80bixaem XU3Hb 8 YypasHeHUA (u3UKU. Smo
Ceamot [Jyx” [40].
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PrncyHok 2.20 Hepasgenumoctb pasyma n matepuun. Capgpammu npednosdeaem, 4mo pasym u mamepus
83aumodelicmaylom npu NnoMowu npuHyuna “obpamHozo Oelicmeus” OH 06vACHAem, YMO UMeHHO cOo3HamesbHOe
HAMEPEHMUE ynpagnsem nunomHsiMu q-6um UHGOpMayuoHHbIMU 80JIHAMU, Op2aHU3YIOUUMU Mameputo. MeHmaneHas unu
3HepauA MbIC/IU MOXem 6bimb NpeobpazosaHa 8 3/1eKmpoMdzHUMHOe nose uiu caemosyto 3Hepauto. CoenacHo bupdeHy,
Oelicmaus 3Hepa2uU MbIC/IU NO3BOIAM UU 8biNOHAIOM caedyoujee: (1) Ipup yHUYMOXaem 3apA0 3apAXeHHOU Yacmuyel
usu co30dem 3apA0 8 obveKkme, paHee He UMesUIeM 3/leKmpuydeckozo 3apaod; (2) IHOyyupyem 3nekmpomdazHUMHoe noJse Ha
8HewHul obvekm; (3) VIHOyyupyem 3/1eKmpomMazHUMHoOe nosie 8 NpPoCMpdHCMBO, OKpyXxarmujee 06vekm, 4Ymobbl
83aumodelicmeogame ¢ HUM; (4) YniomHAaem moHKue 3Hepeuu 8 2unepnosiesoli NOMoK MazHUMHbIX nosel. Kpome mozo,
3HepauA MbIC/IU NOCMOAHHO YNJIOMHAEMCA 8 3/eKmpudyeckue nammepHsl, Komopsle 8o30elicmayom, opmupyrom u
MO0y IUpylom 8eck Xu3HeHHbIl npoyecc 8 mene. (Cm. lpunoxexue k 2nage, N° 63)

MoxHo pacckasatb euwe 6onblue O npouecce obpatHoro pewnctesua. HAMEPEHUWE pasyma,
,qe|7|CTBy|ou4ee Ha KBAHTOBOM YPOBHE, COYEeTaeTCA C O6pamelM delicmsuem MaTepPUN Ha pasyMm.

Pe3yJ'IbTaTOM ABNAKOTCA cnegywme ABneHnA:

. CnoHmaHHoO camoopzaaHusyloujuecsa cucmemel

. UzeneyeHue 3Hepauu Hynes8oli MOYKU U3 8aKyyma

. Co3sHamenbHOe HaMepeHue - Co3HameJsibHoe oWyujeHue
. Co30aHue “cmpaHHbIX nemenb”

CTPAHHbIE NET/IM B3AVMOAEWCTBYIOT CO BPEMEHEM

Npoewn npoposnkaloT CTAaHOBUTLCA elle 6oniee MHTepecHbIMU. YTo 370 3a “cTpaHHble neTnn”?

CapdaTTi 06bACHAET, YTO OHM NOABAAOTCA B 080UHbIX (hopmax:

“HamepeHue u3 nemens 6ydyuwjezo ¢ owyujeHuemM us npouisioz2o (6 aude namamu), emecme ¢
paHee 0aHHbIM 0653amesibcmaoM uiu 06pamuoli npu4yuHHoli cesA3bto” [41].

“HamepeHue u3 nemenv npowsiozo ¢ owyujeHuem u3 6yodyuwjezo 8 eude HeOCO3HAHHO20
npedeudeHus (kHuea [xuma LlHelibena “llpedsudawjue”) u 06020 6udAd MeEopYecKo20
MeHmManvHoz20 delicmausa” [42].
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PncyHok 2.21 CtpaHHble neTnu co3HaHMA. CozracHo [xeky Capgpammu, meHmaneHoe nose cozdaem
K8AHMOBbIE NUIOM-BOJIHbI, NOXOXUE HA UHMOPMAYUOHHble nammepHsl. KeaHmosble nuiom-e80siHbl 0mMeemcmeeHHsl 3d
opeaHusayuto mamepuu. [elicmeyrowue 8He npocmpdaHcmed-8pemMeHU, OHU HeoKA/bHbl. B3aumoodelicmeus “pasym-
Mamepua" “3akaqusaromca 8HeWHUMU NOC/IAHUAMU U3 nNpowisiozo, Bydyujezo u omosciody” BHewHUe nociaHus 3anyckarom
npouecc, komopeilti Capghammu onucelieaem 8 opme 080UHbIX CMPAHHLIX nemerns, usobpaxarouwux: (1) Hameperue u3
nemesb 6yOywiezo ¢ owyujeHemM U3 npowsiozo; (2) HamepeHue u3z nemess npowisiozo ¢ owyujeHuem u3 6ydyujezo. [Oe-mo 8
yeHmpe 3mo20 nemJsie8UOHO20 npouyecca Ml owywdaem momeHmul-CEMMYAC CosHaHus. Cucmema pasym-mo3e ekao4aem
83aumodelicmaue Mexoy “Knaccudeckum MexaHusmMom” — MO320M, 3aAKOPeHHbIM 8 NPOCMPAHCMBOo-8pemMa — U “K8AHMO8bIM
MexaHu3mMom” — pasymom, komopell HesoKaneH. HesnokansHele acnekmsl pasyma cywecmayiom 8 2unepnpocmpaHcmee, 20e
npucymcmaytom u 6ydywee u npowisioe. Omkpbimoe obweHue cucmem pasym/mo3e2 u pasym/mamepus A8aaemcs obujeHuem ¢
8HewHel BceneHHol. OHo ekntoyaem 8 cebs /106y ee Yacme HA 1IOOOM paccMoAHUU 8 NPOCMPAHCcMee uslu epemeHu!

MEHTAJIbHOE MOJIE BIMAET HA BCE KITACCUYECKUE MNOJIA
30ecb Mbl BBOAMM  Halle MepBOe MaTeMaTuyeckoe ypaBHeHWe. ITo ypaBHeHue Capdarttu
OMNUCbIBAET Kak Camoe OCHOBHOE B MOCT-KBAHTOBOW Teopuu:
ncn >< X
Mcu - meHmMansHoe q-6um uHghopmayuoHHoe nosie MbIiC/U
(ceepHymelii nopadok boma)
X - (no mepmuHonozuu boma) us paseepHymozo nopsadka, MamepuasabHasa KOHGu2ypayus
pacwiupeHHbIX YHacmuy UCMOYHUKA, 6 00NOJIHEHUe
K KJ1accu4ecKum noJsiam cu
Knaccuueckme nonsa cun BKAKYaloT:

1. dnekmpomazHumHele nons (mpaduyuoHHozo muna Makceenna-lepya)
2. TopcuoHHble ceAsyowjue NosA pasuvHbIX U008
3. KpynHele Kycku mpexmepHO20 npocmpaHcmea KAk npu oJegopmayusax u
npocmpaHcmeHHO-8peMeHHbIX MyHHe X 8 2unomemudyeckoli Modenu BceneHHoll
4, Mempuueckoe epasumayuoHHoe noJie UHWMelHa
5. Monsa cnabvbix u cunbHbix 83aumodeticmauli Anza-Munnca
. keaHmoeasa mampuya HAMEPEHUA pa3yma, 0suzaiouje2o mamepuro
< nocm-KeaHmMoeas peakyus Mmamepuu Ha pasym, co3oarouwas HedeluMbie MOMeHMbl
CO3HAHUA

CapdatT nogKpennaeT CBoO TeOpUIo elle 6onee CTPOrMMM MaTemMmaTMyecKummu GopMynnpoBKamu,
yeM npefcTaBneHHble 3gecb. OH cuMTaeT, u4TO cCenyaC CywecTByeT 3SKCMepuMeHTaslbHoe
[l0Ka3aTe/IbCTBO MOCT-KBAHTOBOWN ¢ur3uKkM. OH UUTMPYET HEKMIA HEJABHO pacCeKpeYeHHbI MaTepuran
Nno BMAEHMIO Ha paccToAHuK [54].

Uto B utore mbl Moxem u3Bneub u3 Teopum CapdaTttn? B ee dopmynvpoBke Mbl MMeem:
HAMEPEHWE pencTtByeT Ha MaTepuio M3 MeHTaslbHOrO BOJIHOBOro nonsa. Martepusa pearupyer, u,
KOHeUHo, B pe3ynbraTe obpasyeTca “cTpaHHasA netna”. [powsieie u 6ydywue HamepeHusa U owyweHue
ABMAIOTCA YaCTblo YPaBHEHNA B OJHO 1 TO »Ke BpeMA. Bce amo npusvisaem Kk co30aHuto 8axxHoul ¢hassl
c84a3u! Mbl BUAMM, YTO MeHTaslbHOe nosne mbicu Ncn AencTByeT He TONbKO Ha MaTepuasbHble YacTuLbl,
HO TaKXKe M Ha KJlaccMyecKkue Mons, 8KI0YAas mpaduyuoHHbIe 3/1eKMpoMazHUMHsle nNoss (Hapagy C
Apyrumn).

SHEPT A MbICJT NMPEOBPA3YEMA

Takoe MOHMMaHMe XOpOoLWOo noAKpennAeTcA KoHuenuuamn buppeHa. bupaeH Bugut sHepruto
MbICIIN KaK obnafjatoLylo CrnocoBHOCTbIO MPeobpa3oBblBaTbCA 8 3NEKTPOMArHWTHble nond.  [lo
CyLWeCTBY, SHEPrma MbiC/M CyLecTByeT B rMNeprnpoCcTPaHCTBEHHOM KOHTYpe, KOTOPbI BbIBOAUTCA 13



3NeKTPOMarHMTHoro nond. Ho, ¢ MomMolbio ABYX YCMELWHbIX NpAMO-8paujeHul, SHeprua MbICIu
nepeBoanTCA B APYrol BUA NONA — B TPAANLMOHHOE 3/1IeKTPOMarHUTHOE norne.

BuppaeH getanbHo ob6cy»KaaeT MHoroe Ha bpuguHee Sckanubyp. bonee 0606L1eHHO, OH NPU3bIBaeT
K HOBOMY WCYMCIEHMIO BbICWUMX W3MEPEHU, KOTOpOoe paccMaTpuBaeT MpeBpalleHre U
npeobpa3oBaHrie OfHOro BuAa nonsa B apyron 6e3 6apbepa mexay ¢usnkon n metadpusnkon. bone
Toro, bupaeH BUANT, UTO Ham Hy>KHa HoBasA Napagurma Gr3nKmM, Kotopas

“00/KHA 8K/II0MAMb pA3yM U (hU3UKY 8 0OUH U mom e meopemuyecKuli KOHmMyp, ec/iu xoyem
npeycnemo 8 06vACHeHUU, KaK pa3ym delicmeyem Ha mamepuio” [41].

HoBaa napagurma ¢usmkm gomkHa BKMovaTb HamepeHue nnu 1o, uto buppeH Takke HasbiBaeT
OmnpasHoli moukol (Hauanom); B NPOTUBHOM Cilydae Mbl OyAem MNpoAo/KaTb CTaNIKMBATbCA C
HeOOBACHMMbIMYM TallHAMW B TPAANLIMIOHHOWN HayKe.

CornacHo bupgeHy, OencTBUS NMPUOXeHUs 3Heprun mbicnn (HAMEPEHUWE) BkniovatoT B cebs
cnepytowme sneKTpomarHuTHble 3GdeKTbI:

e 3¢pup yHuumorxaem 3aps0 3apaxKeHHOU yacmuybl unu cozdaem 3apsa0 6 o6vekme, paHee He
umMesuwem 3/1eKmpuYyecKoz0 3apsaoa

* WHOyyupyem snekmpomazHumHoe nose Ha éHewHuUli 06veKkm

¢ WHOyyupyem s3nekmpomazHUMHoe nojie 6 NpoCMpAaHcmeo, oKkpyx<aroujee o6vekm, ymoo6ol
e83aumodelicmeosams ¢ HUM

e YnnomHAaem moHKue 3Hepa2uu 6 2unepnoJsieéoli NOMoK MazHUMHbIX noneli

e [locmosAHHO ynjJomHAemcA 6 3J/leKmpu4yecKue nammepHbl, Komopbie 6o30elicmayom,
¢dopmupyrom u Mmodynupyiom eeco XU3HeHHbIl npoyecc 8 mere.

COENATb BUPTYAJIbHOE PEAJIbHbIM

Ha bpuguHze Sckanubyp buppeH obCyXhaeT NpMpoay 3Heprum MbiCan. MbiCib NN MeHTanbHas
SHEPrus MOXET pacCMaTpMBaTbCA KaK BUPTYyanbHble WM HeHabnogaemble cywHocmu. OHU
CYLLECTBYIOT KaK AENCTBUTENIbHO peasibHble 06beKTbl B CBOEM COOCTBEHHOM MMNEPNPOCTPAaHCTBEHHOM
KOHTYpe unu 2unepkoHmype. Ecnn 6bl Mbl MOTIN CO-CYLLECTBOBATb C 3TMMU CYLLUHOCTAMU B TOM XK€
CaMOM TUMEPKOHTYPe, OHW Oblnn Obl OYeHb ocA3aembiMu ANnA Hac. OfHako, Hala peasnbHOCTb
npeacTaBnseT cobon ApPYro KOHTYP MO OTHOLEHMWIO K MbICIY UAN MEHTaNbHOM 3Heprun. KoHeuHo,
MbICJ/IM OCTAOTCA ANA HaC HeHabnogaemMbIMu.

B KHUre Teopus k8aHMo8020 MexaHu3mMa maduy3el: Taney pasyma Hao mamepueti CtueeH lNeTepceH
roBOPUT O TOM, YTO BbIGOP HEMPOHHOro KONUPOBaHUA B Mo3re, popmMynupytowero mblciedpopmbl,
CBA3aH C pPa3yMOM WM CO3HaHMeM. PeanbHble geHApUTHble (HEpPBHOE OKOHYaHWe) 3amnycKarwlme
natTepHbl B Mo3re onpegendAwTca co3HaHmem. CornacHo [leTepceny, pa3ym MOCTOAHHO
nporpaMmMmpyeT MO3T B BbibOpe caMon fyyluei AeHAPUTHON NayTUHBbI, YTOObI Bblpa3uTb cebs [43].

NHTEHCMBHOCTb NNK C1Na, KOTOPYIO Mbl MOXKEM MPUMNNCATb STUM MbICNe-CYLLHOCTAM, ONpeaensaeTca
CTEMNEHbIO NN YPOBHEM HEMPOHHOIO WYMa, CYLIeCTBYIOLWEro BO BpemMsa UX co3gaHua. Ha ypoBHAX
BbICOKOrO (OHOBOTrO HEMPOHHOrO LiyMa WU BbICOKUX YPOBHEN GECCBA3HOCTV CUCTEMBI, MbICie-
CYLWLHOCTM HecyT Masblli MoTeHuman, utobbl yyacTBOBaTb B Mpouecce GM3MYECKoro MposABIeHUS.
YMeHblUeHe BHYTPEHHEro LWymMa CUCTEMbI, Hapady C YnyylwleHMeM ee CBA3HOCTW, ABNAITCA
cnocob6amu yBenUUeHUs CUbl HAMarHUUYMBAHKA SHEPrUM Mblcn. [eTepceH paccmatpurBaeT

“aKm co3HameslbHO20 MbIWJIEHUA U eocnpuaAMuUA KAaK nosispusyowul mazHum... cmeneHo
OCO3HAHUA  B803MOMXHOCMU  npedcmassieHd CMeneHbi0  MA2HUMHO20  BbIpABHUBAHUSA
dy6nupyowjux KJ1emok 6 mo3ze usiu CO3HaHuem ceviwie” [44].

Ho, kak oco3zHaBan Kapn tOHTr, cyliecTByeT nopor, KOTOPbIN JOMKHO NPeoAosieTb CO3HaHMe, UToObI
“BbITalLUTL” COBBLITUA U3 “FINYHOIrO NN KOMEKTUBHOMO 6eCCO3HATENIbHOrO” 1 CAENaTb UX PeanbHbIMMU.

MbICNE-CYLWLHOCTU YBA3bIBAIOTCA C DOTOHAMMW CBETA

CornacHo buppaeHy, MbiCnecyLHOCTM COeAMHAITCA N YBA3bIBAIOTCA B COOTBETCTBUM C NOAOOHbBIMU
CBOMCTBaMM 4acToTbl U ¢opmbl. Takoe yBA3bIBaHWE SHEPrMM MbICIM CO3[AET BO3MOXKHOCTU



HamarHMuYMBaHUA OLHOPOLHbIX COOBITUI B HaLLEW CO3HATENbHON PpU3MUeckoln peanbHocTu. OHT BBeN
TEPMUH CUHXPOHHOCMU, YTOObI OMMCaTb ABMIEHWSA, KOTOPblE MPOTMBOCTOAT 3aKOHAM BEPOATHOCTH, -
AIBNIEHNA, KOTOPble MOJUYVHAIOTCA APYrOMY 3aKOHY, - 3aKOHy nodobus [45]. B 6ecco3HaTenbHOM Bce
MaTTepHbl BCEro BpeMeHU, Mpolioro n 6Gyayulero, CylecTBylOT OAHOBPeMeHHO. Jliobol 13 3Tux
naTTepHOB ABNAETCA 06bEKTOM Bbibopa Kak otylieHne 8 CEMYAC.

Mpouecc coeguHeHNa MblCNie-CyLHOCTEN C  GU3MYECKOW PeanbHOCTbIO MPOUCXOAWUT MNpu
nocpefHNYeCcTBe NPOMeEXYTOYHOro $poToHa CBeTa.

®omoH - Hocumesib nammepHo8 moice-cyujHocmu. [1odo6HbIe homoHbI cesa3biealomcs opya
C Opy2oM U KoJUIeKmu8HO co30alom UHMEeHCUBHOCMb, npobusdlulyio nopoz, omoendrowuli
Henabnrooaemsie peanbHocmu om Habnrooaembix.

Mbl paccmaTpuBaeM 3TO Kak KBaHTOBbIA MOpOr. [lpeBbllleHVe KBaHTOBOIO MOPOra Bbli3blBaeT
aKTUBHOCTb Ha YPOBHE 3NIEKTPOMArHUTHOIO MO,

CBA3b C HABJTIOOAEMbIM U3MEHEHWEM

ONeKTPOMarHUTHOE MoJie CBA3bIBAET HacC C HabnogaeMbiM GU3NYECKUM UBMEHEHMEM. 3aMETLTE,
UTO CBET - HOCUTESIb MBICJIEHHOTO MATTEPHA B 3JIEKTPOMAarHWTHoe nose. Ha camom fene, B Teopum
3M1eKTPOMAarHUTHoro nons, GOToH (CBET) ABNAETCA 8eCMHUKOM, C MOMOLLbID KOTOPOro MpPOUCXOAUT
obmeH nHbOpMaumen mexgy YacTMuamu MoneBor CTPYKTYpbl. Ecnv 6bl mMbl mornu Habniopatb
aKTVMBHOCTb B 3N1IEKTPOMarHUTHOM Mosie, Mbl Obl yBUAENV 3aMmeyaTenbHOe CBETOBOE LLOY — OFHY Pa3HOM
WNHTEHCUBHOCTU, LiBETA 1 YaCTOTbI.

2/leKmpomae- Habnodaemas
HUMHOe noJie  peasibHOCMb

Electromuagneti OBSERVED |
freld REALITY I
N ovAvTon |
[ -
| @@ THRESHOLD

Thought
Entigy

Takne B3anMoZeNCTBMA ABNAIOTCA 0OMeHaMn UHgopmayuel ana cosgaHua Gopmbl UK gHYMpU
¢opmbl. Tunnep pobaBnAeT, UTO CBET, TakXe, COAEPXKUT MarHWTO3MeKTPUYEeCcKoe W3fyyeHue wu3s
3¢upHON chepbl U OENBTPOHHOE W3MlyYeHMe M3 BbICWINX TOHKUX cpep. Takmm obpasom, obmeH
nHdopmaumen M3 cBeTa BKoYaeT B cebsa matrepHbl U dopmbl, Gepylime Hayano B HeBMAWMMbBIX
peanbHOCTAX BbiClen TOHKON chepbl! CBET — 3TO ABNEHME BHE MPOCTPaHCTBA-BpeMeHu. ApTyp AHr
paccmaTtpuBaeT cBeT Kak camo Co3HaHume!

BUPTyanbHas
peanbHOCTb
BUPT. dpo-
TOHbI (CBET)
KBaHTOBbIN
nopor

Moicre-
CyuHOCMb

HEOBXOOMMAA NHTEHCMBHOCTb SHEPTUW AOCTUTAETCA C NMOMOLLIbIO CBA3N
BupTyanbHaa unu HeHabnogaemaa peanbHOCTb COAEPXMUT BCe BEPOATHOCTU WM BepOATHbIE
cobbitna. OgHako, uTobObl Nepepatb N06OM NAaTTEPH BEPOATHOCTY B Hally Habnogaemyto peanbHOCTb,



JomkeH 6bITb 3anyLweH npouecc. Kak koHcTaTupyeT bupgaeH B cBoeln kKHure [pasumobuonozus: Hosas
6uogpusuka:

PrncyHok 2.22 CgenaTb BUpTYanbHOE peanbHbIM. V13 o6cyxdeHus bupdeqa Ha Bpugunze Ickanubyp, moi
MOXeM paccMampusdms MbIC/b UAU MEHMAJbHYIO 3Hepeutd KAk 8up-mydsbHelX (HeHabnwoodemsix) cywHocmed. 3mu
CyWHOCMU He-cym nammepHbl eepoamHocmeli U c8A3b18aomcsa (CoeQUHAMCA Uu npubasiamcs) 8 Coomsemcmauu ¢ ux
yacmomodu unu ¢op-mod. [lammepHsl npubasnalomca uau hepedaromca 8UpmyaabHo-my gomoHy (ceemy). omoHel
epynnupyromcs  61a200apa  cxo0-cmsy  c8A3HOCMU hammepHd. KsaHmosoe u3meHeHue Oocmuzaem KOHMypd
3/1eKMpOMazHUMHO20 nosAa u nubo cozdaem, nubo usme-Haem 31ekmpomazHuUmMHoe nose. [lpoucxooum Habnwdaemoe pu-
3uyeckoe usmeHeHue. C NOMOWbI0 HACMPOUKU U pe30HAHCd 8HyMpeHHUe nammepHsl Mo2ym 0elicmeosdms HA 8HEWHIO
DpeanbHOCMb, a 8BHeWHUEe NammepHbl Mo2ym 0elicm8o8ams HA 8HYMPEHHIOK PeasbHOCMb NOCPeOCMBOM MO20 Xe CamMoz0
npo-uecca. (Cm. lpumeyaHue k 2nase, N° 64)

“Kak xopowo usgecmHo 6 ¢husuke, supmyasibHAsA CYyWHOCMb MOXem cmame peasbHolU U
Habnoodaemoli, ecnu K Heli npubaensaemcs sHepausa” [46].

Kak onucbiBan buppaeH, npucoeivHeHWe 3Heprum — 3TO Mpouecc MNpUCcoefvHEeHna 3apAod,
aKkmusu3ayusa Wnun 3axuzaHue. byayun [OCTaTOUHO 3apsAXKeHHbIMWU, BUPTYalbHble UM NpuU3padHble
06pa3sbl TOTUHAC e BO3HUKAIT B HAbNoaeMoM cocTosaHmm. Knioy K 3Tomy — cpoKycnpoBaTb SHEPruto ¢
MOMOLLbIO CBA3AHHbIX BHYTPEHHUX cocTosAHWI. Kak yTBepkaaeT MeTepceH, STOT NpoLecc HaunHaeTca
CO CBA3AHHOIO MarHUTHOIO BbIPaBHMBAHWUA N aKTUBM3aLUWN HALLMX MO3rOBbIX KNETOK.

[ononHnTenbHO Mbl NoAQYepPKMBaEM, UTO CliefyeT NoadepmMBaTb CBA3AHHOCTb, BblpaBHMBaHMeE n
WHTErpaumio Hawwmnx COOCTBEHHbBIX JIMYHBIX dHepreTuyeckmx cuctem. Ha Haw B3rnsag, MMEHHO B
YHuBepcanbHyto Kannbpyemyto Cetb (“YKC”) Mbl nomelaem 1 HeceM NaTTepPHbl CBOUX BEPOATHOCTEN.
CunbHble cBA3M C NNYHON ceTbio (YKC) No3BONAIOT NPOEeLpoOBaHME UK MarHUTHOE NPOsABIIeHNE 3TUX
MaTTEPHOB KaK COObITMI B Hawmx »KM3HAX. Co3fjaHme TakuX SHepPreTMyYecknx CBA3en U ABNSAETCS
OCHOBHbIM pOKycom TexHUKU banaHcuposku InekmpomazHUmHsix loned.

HOBAA KOHUEMLWA SHEPTU

3akaHumBasA 3Ty rnaBy, XoTesiocb Obl cenaTb KOMMEHTapuiAi Mo MoBOAY KOHUenuuu sHeprun. B
CTapOM YpaBHEHWM Mbl MPUBBIKAM AyMaTb 06 SHEPrmmn Kak o GyHKLMN Macchl, TO eCTb:

E =mc2
(E = sHeprusa, m = macca, ¢ = CKOpOCTb CBeTa)
OTMmeTbTE, UTO 3T0 6a30BOE YpaBHEHVE MOXKET OblTb YMECTHO 3anncaHo Kak

M = E/c2

- TO eCTb, Mbl MOXEM MOHUMATb MacCy Kak NpOoABIEHWE 3SHepruu, AeneHHoe Ha (nam

3amMefJIeHHOe) KBaapaToM CKOpOCTY cBeTa (c X C).

o mepe 3BOAOLUM MbILWAEHUA, U3 3TOWN rnasbl Mbl BUAUM, Yto Co3HaHue, Pazym nnn MeHTtanbHoe
nosie B3aMMOAENCTBYIOT C MaTepuen Ha pasfinyHbIX YPoBHAX. Mbl Bugmnm, uto Co3HaHne oKasbiBaeT
HernocpefCcTBEHHOE BAIMAHME Ha BHELLHWE CUCTEMbI, KOTOPbIe MOTYT CcoiepKaTb O0sbLUMe KONMYEeCTBa
CBOEe COOCTBEHHOW HeoTbemnemomn 3Heprun. (Moea pagvoBOSH, YMNPaBAAWUX ABUKEHMUAMU
6onblioro kopabns B Mope.) Mo Mepe pocta Co3HaHWA, YCMNMBAETCA Hala CrnocobHOCTb
B3aMMOJENCTBOBATb B IJHEPreTUYECKMMM CUCTEMaMKU. TO e CaMoe MPOUCXOAUT W C Hallewn
CNOCOBHOCTbIO OPraHN30BbIBATL 1 BIMATb HAa MaTEPUIO 1 SHEPTUN.

Korga mbl pacTtem Kak sHepreTuyeckue CyLecTsa, Mbl MOHUMAEM, YTO ANA AOCTUXKEHNA BHELIHero
BAUAHMA Mbl HEe MOMb3yeMCA CBOUMMMW COOCTBEHHbIMU NUYHbIMK SHepruamu. Hawe Co3HaTenbHoe
HAMEPEHUWE pelicTByeT NOCPEACTBOM MEHTANIbHOrO MOAA MbIC/M, 4TO6bl CO34aTb NUIOM-BOJIHbI,
peanbHO BAMSIOWME HA MaTepuanbHblA MUP. DTOT GaKT ACHO M YETKO MPU3bIBAaET MNepecMoTpeTb
CTapoe ypaBHeHue 3Heprun. Kak Mol 88odum Co3HaHue (C — co3HaHue) 8 Hawe Hogoe ypasHeHue?

POJ1b CO3HAHNA

Mbl npeanaraem ypaBHeHVe AN HOBOW SHepreTnyecKkoln nepcnekTuBbl. B HOBoW nepcrnekTnse mbl
nepenncbiBaeM ypaBHEHUE, 1 OHO NPUObPeTaeT BMA:

E= mC2 . C2 (C = CozHaHme)



B HOBOW nepcneKkTrBe NPOABEHME SHEPTUN SKCMOHEHLMOHANbHO yMHOXaemcs cunoi Co3HaHUA.
W 310 oTpaxaet cuny Co3HaHuA!

M (maTepunanbhbiit mup) = E/(C2 . Cz)

N3 3Tux ypaBHEHMIA Mbl MOXeM BUAETb MaTepuanbHbii MUP KaK MpOABJIEHUE 3SHepruu,
3aMeffiIeHHOe CKOPOCTbio cBeTa Npu BMewwaTtenbcTse Co3HaHuA!

YMHOEHWE NMOTEHUWATIA

YcnnuBaa ypoBeHb CBOEro CO3HATEeIbHOTO OCO3HaHWA, Mbl YMHOXdeM MNOTeHUMan U AerCTBUsS,
KoTopble OH co3faeT B Hawwmx *u3HAx! CyllecTBYOT U Apyrve 3akoHbl BceneHHON, KoTopble Mbl
OCO3HaeM U1 BBOAWM B TMOBCEAHEBHYI NpaKTuUKy. COBpeMeHHble 3aKOHbl, YCTaHOBEHHbIE
ceropHaALLHeNR GU3MKOW, - 3HaUNTENIbHbIE HayYHbIe MPOABMXKEHNSA.

N Bce e, Hayka npeb6biBaeT B CTaAuM MnafeHYecTBa B MOHUMAHUN WCTUHHOW AUHAMUKL U
CNOXKHOW NPMpPOAbl Hallelr peanbHOCTU. B 3Ton peanbHOCTY cyllecTByeT B3aumogencTeue Co3HaHMA n
mMaTepuu, U ponb, KoTopylo ¢$OKycnpoBaHHOe HamepeHue wrpaeT B MNPOABAEHWM Hallero mupa.
BceneHHas paboTaeT Bbllle Tak XOPOLLO 3HAKOMbIX HaM GU3NYECKMX 3aKOHOB.

CornacHo 3akoHy MpuTtaxeHus, BceneHHaa no3sondeT nodobHOMYy NpUTArMBaTb NOOO6HOE — 3TO
BblLLIE HaLle OOLLEeNPUHATON KOHLENUUN, YTO MPOTUBOMONOXKHOCTU NPUTATBAIOTCA.

CoanacHo 3akoHy BceneHHol, mo, 80 Ymo ¢ onpedesieHHOU pewuMOCMbI0 Mbl nomeuwjdem
ChOKyCUPOBAHHYI0O MbIC/Ib, NpUuOem 6 nposesieHUe 8 HaWux Xu3Hsax. Takoe HamepeHue udem us
cepdya u cCmaHo8UMCcs CAMbIM MOWHbIM, K020a paeHsemcs Ha Boicwee A!

Hy>KHO TONbKO MO3BONUTL 3TMM 3aKOHaM paboTaTb B HALLMX XU3HAX, 6€3 HANOXKeHUA KaKNX-nnbo
OrpaHMYeHUI, KAk NpuayT cobbitvA. [leicTBMe STUX 3aKOHOB MPUBHECET B HALWIW >KWU3HWU CBOW
COOCTBEHHbBIN BKMaj B BUAEe pPaBHOBECUs, KOrga Mbl HAacTpavBaeM CebsA Ha YHUBEPCASbHbIA MOTOK
SHepPruin, Cornacyowmxca c YH1BepcanabHbIM 3aKOHOM.

B 3TOo TOuke paBHOBeCMA Mbl MOXeM QYHKUMOHMPOBaATb C MOMHOCTbI OTKPLITBIM 1
NpobyaeHHbIM oco3HaHem Hawero CEMYAC — npocTpaHCTBa-BPEMEHW, B KOTOPOM Mbl MKMBEM
MrHOBeHbe 3a MrHoBeHbeM. OCO3HaHMe [AacT 3HaHWe, MpU KOTOPOM MYAPOCTb MpuobpeTaeTcs C
MWU3HEHHbIM OnbITOM. [TprMeHAA YHMBepcanbHbI 3aKOH, Mbl pe30HMpPYyeM He TONbKo co BceneHHonm,
HO 1 co cBoen cobcTBeHHON boxecTBeHHON Lenblo.



“Mbl — HEKMI BUA rmnepnpocTPaHCTBEHHbIX
06BeKmos, omoépacviearoWux meHs 8 Mamepuro.
TeHb — HaW u3uyeckuli opeaHu3m”.
TeppeHc MakKeHHa, Bo3pox0eHue cmapuHbl
Masa 3
BeedeHue

B YHuBepcanbHyio Kannbpyemyio Cetb
MexxnpocmpaHcmeeHHas naymuHa
Kak yenoBeueckue cyuecrsa mbl npeacraBnsem
co6o1 reomeTpruecKknini HA6op rAapMOHNYHbIX

BOJIHOBbIX ¢pOpPM CBeTa, yrnpasnsaeMbliil pasymom.
bptoc Katn, SHepeemuyeckas pewemka
Yem 6onblue ceema Moxem yoepKusams meJio,
mem 8bluwe s8ubpayus u 6ossbuie chocobHoCmMb
npeobpazosbi8amMs OKPYXAroUlyro SHepUI0 8 8bICUUIUL NOPAOOK.
CaHana PomaH/OpuH, [lyxogHebit pocm

CoBpeMeHHaa Hayka OTKpblUla XUMMKO-3MIEKTPUYECKYI0 Npupomy ¢Gusmnyeckmx OrMonornyeckmx
cuctem. OfHAKO, B LUMPOKOM CMbIC/e, Mbl HAMHOMO 60JIblle, YeM yrnepod, XUMUYECKNe SN1EMEHTbI U
JneKkTpuyeckme noteHumanol! Hawa npupopa, Takxke, >3neKTpoMarHWTHa. Mbl 3Haem, 4To
3NEKTPOMarHeTU3M — MeXXNPOCTPAHCTBEHHOE ABJIEHME.,

Mbl — CYLWECTBA CBETA!

Kak 3nekTpomarHuTHble CylecTBa, Mbl fABNAEMCA YacCTblo 3/IEKTPOMArHUTHOIO CMeKTpa,
coflepKallero BUANMbBIA 1 HEBUAMMDBIA CBeT. I3 06nacT Hayku, Ha3blBaeMol “KBAaHTOBOW GpU3NKOIA",
Mbl 3HAeM, YTO CBET — OCHOBa 3M1EKTPOMArHUTHOro nosndA. POoToH cBeTa ABNAETCA MENbYANLLNM KBAaHTOM
3TOro MonfA, a TakXKe “Kypbepom’, obecneumnBaolM CBA3b MeXAY 4acTMLaMu 3N1eKTPOMArHUTHOMO
nona. CnegoBaTeNibHO, YETKO AACHO, YTO Mbl — CyLUeCTBa CBETa — YINePOAHO-XUMNKO-INEKTPUYECKN-
cBeTOBble cyulecTsa [1].

Kak makoeoie, mbl MoXeM u3MeHAMb ceou eubpayuoHHbie Yacmomoi! Mol o6nadaem
peanbHoli cxemol, Komopas moxem 6bImb usMeHeHa NoCcpedCcmaoM pe30HAHCHbIX NPOYEeCccos.

Udesa “cywecmea ceema” unu “ceemoesozo mena” npuo6pemaem O0ocmoeepHoe Hay4yHOe
npumeHeHue, K020d Mbl OCO3HAEM, YMO 3/leKmpomMdazHUMHOe noJie ucnosiHANo 6bl Hacmoawee
ceemoesoe woy, ecau 6ol Mbl 6b1/1U CNOCOGHBI BOCNPUHUMAMb €20 CBOUMU husuyecKUMU 21a3amu
[2].

B 1980 rogy meguKkm 3SKCNEPUMEHTUPOBANN C MPUMEHEHWEM 3NeKTPUYeCKOW >SHeprun AnA
nevyeHua. PesynbtaTbl OblM MeHee, YeM YAOBNETBOPUTENbHBIMW. DNEKTPOAbI, NMPUMEHAeMble AN
NnpoBefeHNA 3MeKTPUYeCTBa, YacTo obXMranm Koxy. HaHoCcMnmncb nopakeHua 340POBbIM OpraHam
Tena, MOCKOJbKY OblI0 TPYAHO HanpaBfATb 3feKTpuyeckne 3apagdbl. Bepio, uto 3snekTpuyeckoe
nevyeHve NoTepresio Heyaady NOTOMY, UTO B 3BOJIIOLMOHHOM cXeMe Mbl bl He FOTOBbI B TAKOMY BUAY
neyeHun; HaNPoTKB, HaM TpeboBanocb NpogomKaTb GOKYCMPOBATLCA Ha XMMMNYECKUX acrneKkTax CBOeN
CYLLHOCTW.

Ha aTom nyT Mbl OCTUIIM 3HAUUTENbHBIX YCNEXOB U CO34aNu JieKapCTBa, Nomoraowue Teny Bo
MHOIMX cny4yaax. bes comHeHusA, B MeuUMHE MNPOUCXOAAT MHOFOYMCIIEHHblE uydeca, CerofHs
JOCTyrnHble Ham. OfHAKO, KaK CyLLeCcTBa 3BOMIOLMY, Mbl 6OblUe ABUTaIMCh B CTOPOHY 3N1eKTprUYeCKom
npupoabl CBOEN CYWHOCTU WM WUCKanN WCTOYHUKM WCLEeNIeHWsA, Mnpeasiaraiowme HoBble CPefcTBa,
KOTOpble AeNCTBOBaNM Obl Ha KNeTouHyto cTpyKTypy 1 AHK [3].

CoBpeMeHHble MefK/ CO34au YHUKaJIbHble COI03bl C MPAKTUKYOLWMU METObl albTepHaTUBHOWM
mMeauumHbl. fl yacto BcTpevalo M paboTald C BbICOKOOOPA3OBaHHbIMY JilOAbMY, BblOpaBLIIMU
MOKOHUUTb C TPAZUUMOHHLIMWA METOAAMW JNleYeHUAs wnyM NpubaBRAWMMN K CBOEN NpaKTuKe



HeTpaguUMOHHbIE CMocobbl. WMHTepecHo, uTo, Takke, s paboTalo C Temu, KTO npepsaraert
anibTepHaTUBHbIE METOZbI, U CeNYac XOUeT NoJyYnTb HEKOTOpoe 6a3oBoe MeanLMHCKOe 06pa3oBaHue.
Kak Ham Be3eT, UMeTb TaKUX JII0Ael, KOTopble MOTYT NPefnoXKnTb caMoe fyyllee 13 AByX MMpoB!

Jaxe ecnn mbl BocrnprHMMaem cebs cywectBaMu CBeTa, HaM BCe elle cfiefyeT noumTaTb Halle
XMIMUYeCKOe Hacneaue, 1 Myapo 1 NpoHMLaTeNbHO BbIGMpaTh BCe BeLLEeCTBa, KOTOpble BBOAMM B CBOE
Teno. lNogHuMMaa OCO3HaHWMe, 4acTo, Mbl eCTeCTBEHHO OyaemM MNPUHUMATL pelleHus NpeKkpaTuTb
6ecco3HaTeslbHOe BBeleHUE B Tea XMMUYECKMX BELLLECTB Yepes neyeHnsa 1 auethbl. B koHue 70-x rogos
A ynpaenAana MarasuHoOM 340poBoi nuwm. [nAa  GonbwwmHCTBA nofden (3a  WCKNUYeHnem
KanudpopHuiues!), Te, KTO npeanaran 340pOBYI0 NULLY U eCTECTBEHHbIE NULLEBbIE J06aBKU, Ka3anmcb
CTPaHHbBIMU JIIOAbMU CO CTPAHHBIMY Neamu. B To Bpema nutaHme 300pOoBON NuLlen 6e3 XUMNUYECKNX
[06aBOK, NeCcTULMAOB, KOHCEPBAHTOB, CUHTETUYECKMX TOPMOHOB, aHTUOMOTKOB 1 Tak Janee He 6bl10
obwenprHATON KoHUenuuel. Hukorga He 3abyay cBoel pafocTW, Korga BrepBble yBuaena B
cynepMapkeTe KOpuYHeBbI puc. To, UTo Torga cCYnTanoChb CTPaHHbIM, Ceyac CTano HopmanbHbIM!

Mbl pa3BuBaem 3amevaTeSibHYl0 CMOCOOHOCTb AOCTUraTb U CUSIbHEE BblpakaTb CBOK JYXOBHYIO
aneKTpuYecKyto npupogy. NHterpupya xummyeckne n snekTpuyeckme rpaHuM CBOEro Cyuectsa, Mbl
HayuMMCA UCNONb30BaTb 3JIEKTPMKO-IHEpreTuyeckne Metodbl AnfA ucueneHua cBoux Ten. Mepukim
HauMHaloT paboTaTb C 3MEKTPUYECTBOM U SNEKTPOMArHeTU3MOM, YTOObl NEeYnTb HEBPOMOrnyeckue
HecbanaHCMPOBAHHOCTM U ApYyrue cocTosHuA. Ho noHumaHne cobCTBEHHOW ponu B npouecce
NcUeneHnA OCTAeTCA MMaBHbIM KYCOYKOM rOJIOBOJIOMKM.

MocKonbKy Mbl HauMHAaeM OCO3HaBaTb, KaK MCMONb30BaTb YHUBepCcanbHyto Kannbpyemyto CeTb ans
yAepXKaHUA MOJIHOTO 3NEeKTPUYECKOro 3apAfa CBOEM CYWHOCTM, TO MOXEM 3SHepreTnyecku u
3NeKTPOMarHeTuyeckn nsmeHaTb ceoto [HK. 3To ycmnuBaeT cnocobGHOCTb JOCTUMATb BPOXKAEHHOM
MYyZLPOCTM AN1A YCKOPEeHUA UcLeneHmns 1 obyyeHna TOMY, UTO MOXKET NoKa3aTbCA Yyaecamu.

Kak moxeT npomsolity uypo? f owyulana yCKOPEHHOe KCLefieHne OT acTMbl y cebs 1 y cBoen
Jouepw. B TprauaTth nATb neT A 3abonena actMol. Korga A oTkasanacb NpUHMMAaTh JIeKapCTBO TPU pasa
B [leHb, Bpay COBEPLUEHHO onpefdesieHHO CKa3all, YTo Al - aCTMATUK 1, BO3MOXHO, YMpPY OT acTMmbl. UTak,
A NPUHUMana NiekapcTBO No Mepe HafgobHocTu, 6yayum ybexkaeHa, uyTo MpuUAeT AeHb, KOrga OHO
6onbwe He noHapgobutca. o cux nop 6narogapHa, YTO OHO MOMOraNo MHe AblwaTb. TakXke, A
npumeHsAna romeonaTnyeckne npenapartbl, 1 C MOMOLLbIO CBOEro romMeonata Havana obHapyKmBaTb
npobnembl, CTaBLIMe NPUYNHOWN BO3HUKHOBEHUA acTMbl. Bckope acTma nosBmnack 1y Moei gouepu
LaHbl. NMouemy-To MHe 6bIn10 YAOOHO CTPACTHO enaTb BO3AyxXa, HO HabnogaTth, Kak MOA ManeHbKas
LecTUneTHAA aoub 6opeTca 3a AbixaHue, ObII0 0YeHb ropbKo. ACTMa anvnack 6onee, yem rog,

OpHaxgabl, y moenn gouepu LaHbl cnyumnca odeHb TaXKenbli NPUCTYN acTtMmbl. [penapatbl u
neKapcTBa He NpuHecnu obneryeHna. A BbINOMHWMA JINYHYIO MeANTaLuIo, Fae oLlyTura ceba B LeHTpe
BceneHHowm 1 oT Bcero ceppua cnpocuna: “Yto A ynyckaio?” 3atem 6onblue Yaca A YyBCTBOBasa, Kak
SHeprusa ABuranacb Yyepes v BOKPYr BCero moero tena. [lotom owyTtuna Tenno B obnactu tumyca. A
NOYyBCTBOBAsa, Kak TEM/IbIA, TEKYYMIA 30/10TO CBET Hayasn BXOAUTb U BbIXOAUTb U3 pyK. A nogHANach
HaBepX 1 NoNoXua pykun Ha LLlaHy: yepes HeCKOIbKO MUHYT ee KOPOTKME BAOXN CMEHUINCH ASIMHHBIM
rny6oKkum gbixaHnem. C Tex nop y Hee HeT acTMbl.

Ha cnepyrownin geHb A pewnna, yto 6onblie He xouy acTMbl. MTak, A cpokycnpoBanacb Ha CBOEM
BbiCLIeM cepAue/TMyce 1 nonpocuna, Ytobbl 3Ta obnacTb CHOBa CreHepupoBana CBET U 3Hepruio.
lpyab HanonHunacb TenjaoM 30/I0TOr0 XUAKOro cBeTa. Yepe3 nATb AHEN, MONPOCMB U MNONYyYUB
SHepPruo NATb pPas, MoA acTMa yLina. 3To 6bino NATHaAUATb SIeT Ha3ad, U C TeX NMOopP Yy MEHA HET acTMbl.

Bo3MOXHO nu creHepmpoBaTb AOCTAaTOYHO SHePruu, Ytobbl, Korga Mbl paHUMCA, OHa Morna Obl
Npoun3BecT” MrHOBEHHOe BOCCTaHOBMeHWe? MoxkeM NnM Mbl BOCCTaHaBAUBATbCA WM MIHOBEHHO
ncuensTb Nobyto paHy Uy 6one3Hb, NbITALWYICA NPOABUTHCA B HaleM none? Yepes HeCKONbKO NeT,
B Hauarse neTa Npor3oLwo JoArospemMeHHoe obyyvatollee cobbiTre. 3HaeTe N Bbl TaKOW BUL COObITUIA...
Korga Bce fenaete HenpasWlbHO 1 NpoxoanTe AONrOBPEMEHHbIV YpoK? Mo apyr cnyyanHo ycTpoun
noap y MeHs Ha KyxHe. Korga st 3To o6Hapy»kuna, CUTyaums noyTy Bbilna n3-nof KoHTpons. Ha nnute



CToAna KacTplona, OKyTaHHasA CTpensaBWMM B MOTONOK MyameHeM. MUWKpPOBOMHOBKa MnaBWUach,
WKapumMKM Hag NANTON ObLIV B OTHE, @ BCSA KYXHS HaMONHUAACh FyCTbIMU Kyb6amu YepHoro gbima. He
pa3gymbiBasa (A umelo B BMAY, He MoAyMaB), A CXBaTWMa MOJIHYIO OTHA KacTpionio, Bblibexana uyepes
3aHI00 iBEPb U BbIOpOCKNa ee Hapy»Ky. He camoe xopollee pelueHue.

OroHb OGXer pyku WM 3anAacTbsA M cAenan UX HacbiLeHHOro MyprnypHO-KpacHOro LuBeTa. BeHbl
B3OYN1Cb 1 oYeHb 6onenu. A Obina TpaBMUPOBAHA U SMOLMOHANbHO paccTpoeHa. [oMHio, nogymana:
“lme BCA Ta 3Heprua, ¢ KOTopon A paboTan?” A No3BOHUNA TPEM APY3bAM U NONPOCUIA NPUATK MHe
nomoub. OAUH U3 HUX MNPeAsIoKuA, YTobbl Mbl Moexanu B GoNbHULY, M A cornacunacb. MNoka Mmbl
roTOBMINCH K OTbe3Ay, A Hayana YyBCTBOBATb MOKasblBaHMe B pyKax U 3anactbaAx. OwyueHne 6bi10
OYeHb CWMbHbLIM, U A YETKO OCO3HaBasla, YTO OHO WCXOAWUT M3 O6MacTM TUMyca/BbiClIEro cepaua.
MNokanbiBaHWe yCUIMNOCb, U A paccKasana Apy3bAM, YTO oulyuialo. 3aTeM, NPAMO Ha HalKMX rnasax,
PYKM 13 MypnypHO-KPacHbIX CO B3AYTbIMU BEHaMU BEPHYNNCb K CBOEMY HOPManbHOMY LBETY U BUAY
MeHbLUE, YeM 3a TpY MUHYTbI. He ocTanock faxke BONAbIPA Kak CBUAETENbCTBa O co6bITMn. CnnbHoe
SMOLMOHaNbHOE PacCTPONCTBO CMEHWUIIOCH OLLYLLEHUAMN MNOSTHOrO MMPa, U A CMOTrNa NOCMEATbCA Haf
ApamMaTU3MOM YPOKa.

OpfHako, A npeanarato c6anaHCMPOBaHHBIN NOAXOA K 3TON BO3MOXKHOCTW. Halum Tena 6e3ycioBHO
CNocobHbl ncLuenaTb cebs, HO BCeraa M Mbl MOXeM OXKuAaTb YyCKopeHHoro ucueneHna? Cenvac nepen
KaXgblM M3 Hac CTOUT 3ameuvaTesibHas npobnema - co3gatb W MOAAEPXMBaTb CUMbHYHO
SHepreTUYecKylo aHaTOMMIO, CMOCOOHYID YAep)KUBaTb U MCMOMb30BaTb BClO 3Ty 3Hepruto! Bam He
HY»KHO XBaTaTb FOPALLYI0 KacTptoso, YTOObl Bbi3BaTb CUSIbHYKO 3MOLMIO. OTO COBCEM He TO, UTO A
pekomMeHayto! Yuntens HacTOMUMBO MPOCUM HAc BblpakaTb cebAa ¢ noboBblo. Beplo, Mbl TONbKO
HauMHaem nprobpeTaTb CMOCOOHOCTb Bbipa)aTb 0OOBb, 3Ty SHEPIUI0 BbICOKOrO HaMpsKeHUus, W
TOJIbKO HauvMHaem OlLyLlaTb, YTO AeNCTBUTENIbHO 3TO 3HauuT. Mbl ucuensem M BOCCTaHaB/MBaEM, U
HeKOTOpble OYeHb YCMELIHO, HO Ha 3TO BCe elle TpebyeTca Bpems.

Npea ycKOpeHHOro uvcueneHus M BOCCTAHOBMEHMA He MpeyMeHbLUaeT KpacoTy WU CBATOCTb
Halleli COBPEMEHHOWN peanbHOCTU. BO3MOXHOCTb YCKOPEHHOro UCLeneHus npepgnaraetca B Ayxe
noafep»Ku, MOCKOMbKY Hawa cnefyolwan uenb — [OCTUXKEHME [afibHeNWero >SBOJIOLUOHHOIO
npouecca 6e3 ouwyuleHMA BUHbI nepes Tem, rae Mbl cernyac HaxoaumcA. 3ameTuna, YTo Korga Mbl
NpUHUMaeM Ha ceba 60nbLUyl0 OTBETCTBEHHOCTb, TO B HOBOW SHEPrumn Co34aemM Hekunii Bua BuHbI! “Kak
A 310 cgenan? Mouemy A 310 caenan?” Takne BoNpPoOCbl HEOOXOAMMbBI U XOPOLUW, €CIN Mbl NMOHVMAEM
Ba>KHOCTb BCEX CBOVX NPOABNEHNI. Bce, UTo Mbl CO-TBOpAEM, ieNaeTca C uenblo.

BALLIA IMYHASA CBA3b C KOCMUYECKOWM CETbIO

YHueepcanvHaa Kanubpyemasa Cemov - Hawa nuyHasa ceA3b ¢ Kocmuueckoli Cemeolo,
6e32paHUYHbIM UIU YHUBEPCA/IbHbIM UCMOYHUKOM 3Hepauu. Takas ceA3b noseossem
ucnonbzoeames 6e3z2paHuyHyio 3Hepauto Kocmudeckol Cemu Kak 37eKmpu4deckull
npeobpa3zosameib, nepedaiowjuli 3Hepauto u3 o0Hol yenu 8 opyayio.

Mo3TOMy Mbl YaCTO OTHOCUMCA K STOMY MPOLLECCY KaK K “NepeKstoyeHmnto Ha HoBYyo sHepruto”. OHO
No3BOJIAET NosiydaTb Y UCNONb30BaTb IHEPIUIO, KOTOPYIO Mbl YUMMCA BbICBOOOXKAATb 13 KoCcMmYeCKom
Cetn n n3 camux ceb6a. BaxHoe 3ameuaHune: KocMmyeckana CeTb He cyLlecTBYeT TOSIbKO FA4e-TO Janeko
WM B KaKOM-TO 3K30TuyeckoMm mecte. OHa MpOHM3bIBAaeT CaMO Halle CylleCcTBOBaHMe, Kak Ha
KNeTOYHOM YPOBHe, TaK U1 Bblille — B Cy6aTOMHOM SHepreTnyeckom nore.

Al mena uecTb HanucaTtb rnaBy o6 YHusepcanvHol Kanubpyemol Cemu (“YKC") pna 7-o KHUrK
KpalioHa lucema u3 doma. Jllogn co BCEro Mmpa OTO3BANIMCb Ha 3TY FNaBy COOOLUEHUAMU O CUNbHbBIX
olwyLleHNAX Npu3HaHuA. Yutaa nHdopmaumio 1 rM3ydasa WINIOCTPaLMmMKM, OCO3HaBalNTe, YTO MoXKeTe
MOYyBCTBOBATb WM OLWYTUTb NIEKTPUUECKUI “3apaa” UK KyxkaHve. 3To BUObpaLnoHHas sHeprus
NPoOXoamnT yepe3 Bac, MokKa Bbl pe3oHupyeTe ¢ UHPopmaumeinn. Bol MoXkeTe MoOuYyBCTBOBaTb MPOCTO
CUNTbHOE MHTYUTUBHOE OLLYLLIEHME, YTO KaKUM-TO 0b6pa3om “y3Haete” YKC u 3HaeTe, 4To OHa co3gaeT
OllylleHNe COBepLUeHCTBA Ha K/ETOYHOM ypoBHe. [lake ecnu Bbl HUYEro He UyBCTBYETE, UMUCTO
WHTENNeKTyaNlbHaA KOHLENUUA MOXeT CTMMYNMPOBaTb HOBOE MOHMMaHMe, a 3TO TOXe [ABUXeHue



3Hepruun. PaccmaTpurBainTe 3TOT MaTepuan Kak MOMOLLb B YAEPXKMBaHUN SHEPreTMUYECKOro COCTOAHMS,
BHOCALLEro BKNag B peanbHOCTb 3GPEKTUBHOIO pacliMpeHus.

Ykpennaa cBA3b C 6e3rpaHMYHbIM WUCTOYHWKOM 3SHEpruu, Bbl Pa3BUBAETE MHOIO UyAecCHbIX
cnocobHocten. CenmecmuHckoe [Ipopoyecmso nokKasano, 4YTo, MO Mepe YCUNeHWa CBA3U C
6e3rpaHMYHbIM WCTOYHUKOM, Bam 6onblle He MnoHagobuTCcA HMKakaa pApyras sHeprusa. Kakoe
obneruerue! MNogymaiTe 060 Bcex Tex Urpax, B KoTopble Bam 6onblue He npugetca urpatb. MoagymariTe
060 Bcell 3Hepruu, KOTopas cTaHeT JOCTYNHOW, MOTOMY UYTO Bbl MPOCTO BbiOpany 6onblue He urpatb B
urpy. Yto 6bl Bbl CTanu genatb C 3TOW dHeprven? bypbTe yBepeHbl, YTO B HOBOW MNapagurme
pa3BuBaeTcA iMyHaa cBoboaa B camoM riyboKom CMbiCiie STOro C/ioBa.

SDHepreTnyecknin nattepH YKC yHuBepcaneH; ee ¢opma 1 CTPyKTypa B OCHOBHOM OAWHAKOBa Y
KaX[Joro KOHKpeTHOoro mHamsmpyyma. Ee ocHoBHadA uenb — yaepuBaTb 60MbLIMIA 3EKTPUYECKNN
3apAf, AOCTYMHbIN Ham Kak passmBatowmmca nogam. YKC ynydliaeT v npocnaBaseT 3BOJIOLMIO
NHAMBUAYyMma. 3aecb MPUCYTCTBYET KPacMBUI NapajoKC: dTa CTPYKTypa Takke YyCUNMBAeT CBA3b C
EanHcTBOM 30ecy u celiyac. HoBaA peanbHOCTb, KOTOPYK Mbl CO-TBOPAEM, MpPOCNaBfAeT cuiy
WHOMBMAYYMA 1N KPacoTy CBA3W BCEX NIIOAEN, HE3aBMCUMO OT KynbTypbl. Henerko 6yaet npuHATL 3Ty
KoHuenuuio. OHa anAa Tex, KTO MOHMMAET 3TO eANHCTBO N CO3HATENbHO NPAKTUKYET ero B CBOEN »KN3HW.
Hanpumep, He nMeeT 3HaueHus, rae A HaxoXyCb Ha MNaHeTe — B a3POMoOpPTY, B TOProBblX LEHTpax 1
0CO6GEHHO Nepep Tem, Kak HauvHal yunTb - A N6 cMOTpPeTb Ha nogen. A BMXKY eQMHCTBO Kak
BblpakeHe OOXeCTBEHHOCTW, U MOS MepBas MbiCIb Bcerga: “BoT m Bbll", UTOOGbI MOUYTUTL BCEX
npucyTcTByOWMX. BTopaa mbicnb: “CKoNbKO BaC 3HaeT, 4To Mbl BCe cCBA3aHbl?” McnbiTbiBato
YOOBONbCTBUE, KOrga xoTA Obl oAVH YenoBeK MoAHWMaeT rnas3a u ynblbaetcA. MHe poctaBnset
60nblUY0 PafoOCTb KaXAblil AeHb MPOC/ABNATL Halle pa3HOobpa3me 1 Halle eAUHCTBO.

Ecnun Bbl xoTMTE 0bnapatb 6onee CUNbHOW CBA3bIO Ha YHMBEPCANIbHOM YPOBHE, MO3HAKOMbBTECH C
5TON yacTbio cebs. MprobpeTas OCHOBHOE MOHUMaHWE, Kak paboTaeT cMCTeMAa MOAKIIOYEHUS, Bbl
OCO3HaeTe, UTo CBA3aHbl C BceneHHOM 1 CO BCceMu ApyrMuy NogbMu OfHOBPEMEHHO. Bce Mbl cnbliwanm
CNnoBa MyapoCTy, Takne, Kak “MbIC/ib MaTepuanbHa’, “Bbl TO, UTO Bbl AymaeTe” nnm “ckau, 4to umeellb
B BUAY, U Me B BUAY TO, UTO roBopullb”. Bce 3T apopuambl 6onee BaxkHbI, Uem Bbl OCO3HaeTe, Kak
Janeko 3axofAT 3T NOCNaHWA, U KaKyl BaXKHYI0 pPOJib OHM WUrPaloT B CO-TBOPEHMMU MOBCEAHEBHOMN
peanbHocTU. HeT 60nblUOro cekpeTa, HayunTbCA, Kak FOBOPUTb TO, UTO UMeeTe B BUAY U UMETb B BUZY
TO, UTO roBopuTe. Bbl MoOXeTe pa3BMBaTb 3TO UCKYCCTBO, NPaKTUKyA oblieHne ¢ cobon u gpyrumu
KaXabl feHb, faxe He npon3Hoca Hu cnosa! [MpocTo 6narogapsa cBoemMy CyLIeCTBOBaHMIO, Bbl — YacTb
Kocmunueckon Cetu. Bbl Bcerga MoxeTe YKpenuTb CBA3b MOCPeACTBOM MOMWUTBbI, MeauTauuu,
SHepreTnyeckon pabotbl unn HamepeHua. Cenuac, pabotas ¢ ocosHaHnem YKC, Bbl nprnobpeTtaeTte
LOMNONHUTENbHbIe CPefCTBa, YTOObI ycunuTb 3Ty cBA3b. OHa CTAaHOBUTCA TeM CUSIbHee, Yem 6oJibLue Bbl
elo nonb3yetecb. TOYHO TakK »Ke Bbl yKpennaeTe MbiWLbl Tefla MOCTOAHHbIMU YNPaXKHEHNAMN.

CHavana BaXHO TMOHATb KOHLENUWIO CaMON >SHepreTUYeckonW aHaToMun Yenoseka. Ee
CyLecTBOBaHMe NpeAckasaHo NN BbIPaXKeHO 3N1eKTPOMArHUTHbIMY 3aKoHamMu GU3MKK; MOJOBHO ToMmy,
Kak dursnyeckaa aHaTOMMA COCTOUT M3 MHOTMX CUCTEM — MbILLEYHOW, CKENETHOWN, SHAOKPUHHOWN U Tak
Janee — ceyac Mbl 3HaeMm, YTO SHepreTMyeckasa aHaTOMKA TOXe COCTOUT M3 MHOrux cuctem. OgHa 13
HUX — CUCTEMA YaKp, XOPOLWO WK3BECTHaA M3 APEBHUX [JYXOBHbIX U MeTadU3NYeCKUX TEKCTOB.
MeHTanbHoe, 3¢UpPHOEe M 3SMOLMOHaNbHOEe Tefa TakKe ABAAKTCA CUCTEMAMU SHepreTnyeckomn
aHaTOMWKM YesloBEKa, XOPOLO OMMUCaHHBbIMU MHOTMMW COBPEMEHHBbIMU AYXOBHbIMU MbiciuTenamu. B
STON KHWre A NPefoCTaBA 3HaHWE U OMblT, KOTopble Nprobpena rogamMmv UHTEHCUBHOW pPaboThl, U
JOKYMEHTbI, Kacawmolmeca CUCTEMbl SHepPreTUYecKom aHaTOMUM YenoBeKa, W3BEeCTHOM Kak

YHusepcaneHas Kanubpyemas Cemeo. 12 net a paboTtalo HEMOCPEACTBEHHO C STUM dHEPreTUYeCcKnm
nonem. A gencb CBOMM 3HaHMEM (B COYETaHUU C UCCNIeAOBaTENbCKUM, JIMYHBIM U UHTYUTUBHBIM
M3yyeHrem) U HernocpenCcTBEHHbIM SKCMEPUMEHTUPOBAHMEM C 3TUM MONIEM U €ro HeoTbemMieMoNn
CBA3bIO C HALLUUMU SHEPreTUUYECKMU TeNaMu.



BHewHue cnupanu YKC noxoxu Ha npodo/ixeHue cumnamuyeckoli HepeHoli cucmembl.
O6yuasce, KaK ebIpaxams 4Yyecmea u HamepeHue nocpedcmeom smux cnupanel, 8bl oyuwjaeme u
ycunueaeme ceoio cea3b ¢ Kocmuyeckoti Cemeio.

YKC co3paeT nnYHbIA pe3oHaHCc ¢ Kocmunueckon CeTblo, YTOObI YCMAUTb MPOLIECC Ballero co-
TBOpuectBa. Cellyac, cospatowancs Bmbpauna Kocmmueckon CeTn MOXeT rnyboko u 6nm3Kko Bam
oT3bIBaTbCA. He orpaHnumBanTe cBoio cBA3b co BceneHHo; caenarite ee Takol rny6oKom u niobsLuei,
KaK TONbKO xoTuTe. He ocTaHaBnvBanTeCh, MOKa Kaxkaas KneTouka Ballel CyLHOCTU He 06peTeT CBOW
MOMHbIA NoTeHuman. Mbl npurnawaeM y4yacTBoBaTb B KOCMMYECKOW CxeMe BeLlel TaK, Kak aenanmu
TONIbKO MacTepa. Mbl nounTaem mMacTepoB, Korga 3akaTbiBaem pykasa u ropopum: “Al Toxke”. Kaxagbin u3
HaC - MacTep CO-TBOPEHUS; 3fecb, Ha 3emne, B CBOMX MU3HAX Mbl YUMMCA, KaK CTaHOBUTbCA
MacTepamMu. TakxKe, Kakabll U3 HaC — AyLIa, U Mbl YUMMCA, KaK peann3oBbiBaTb 3TOT acnekT ceba. B
eUHCTBE CO BCEM Mbl CO-TBOPAEM CBOE MAaCTEPCTBO.

[lo HacToALWero BpeMeHy, OCHOBHOW NyTb JYXOBHOIO MCKaTensa Oblil BepTUKaNbHbIM; Mbl TAHYUCH
BBepX K cBoemy Bbicwemy fl, K cBoeln boxecTBeHHON yacTu. HefaBHee Bo3poxaeHUe abopureHHbIX
YUYEeHUN HanpasnseT HaC 3aHOBO YCTaHOBUTb CBA3b C CAMOW 3emJiel Mo Horamm 1 NoYnTaThb AatoLyto
cuny Matb 3emnio. BepTuKanbHble 3SHepreTMyeckne [OBWXKEHUA ObliM  YMeCTHbl B CTapowm
JHepreTnyeckon pAvHamuke. OpHako, ceivyac nopa co3peTb A0 6ofiee MOLIHOW OyXOBHOWN
BO3MOXHOCTW. TakasA 3BOMOLMA BK/OYAET FOPU3OHTaNbHOE [OYXOBHOE [ABWXKEHWEe — noumtaHue u
OCO3HaBaHMe CBALEHHOW npupodbl “34ecb U cenyac’, CyLeCcTBYIOWEro B KaXAoM OKpYy»Katollem Hac
OBVPKEHMM, @ He MPOCTO Hag wunu nog Hamu! Mbl cNoco6GHbI MCMONBb30BaTh M NPAKTMKOBATb TaKyio
3penocTb B FOPM3OHTaNIbHO CYLUECTBYIOWEN AyanbHOCTU. Bepto, UTO cCywlecTBoBaHME AyanbHOCTU
MOXeT OblTb fJaxke 3abaBHbIM. Ecnv Bbl nocmoTpuTe Ha um3obpaxeHue YKC, To 0OGHapyxuTe, uTo
ropu3oHTaNIbHble BOJIOKHA 06pasyloT naTTepHbl B popmMe BOCbMEPOK, CBA3bIBAMOWMX YaKpbl C
AMVHHBIMU  HGOPMALIMOHHBIMK  BOSIOKHaMK  YHuMBepcanbHol Kanubpyemon Cetn. YnpakHas u
YKpenasa ropusoHTasibHble BOSIOKHa, Bbl OyfeTe yCcuvMBaTb CMNOCOOHOCTb CO-TBOPYECTBA. TakoB Hall
OYXOBHbIA NyTb B HOBOW 3Heprumn. Cenyac Mbl MPUXOAMM K OCO3HaHWIO: AOM TaMm, rge Mbl ecTb. Mbl
MO>KEM CO-TBOPATb HEOO Ha 3emsie U AenaTb 3TO C PaJOCTbIO.

B ctpykType YKC cyuwlectByeT HamHOro 6osbluee, HO MOKa fAaBaiiTe OBfla€eM OCHOBHbLIMM
NOHATMAMN. BbITb BMeCTe ¢ “MbICAAWMMN MO-HOBOMY” JiloAbMU BCErAa OblfIo NCTUHHOW PafoCTbio B
Moel Xun3Hu. OueHb BOOXHOBJAET ObITb C TEMM, KTO CnocobeH BuAeTb Gonbluyto KapTuHy. OfaHaKo,
OAHa M3 cambix 6GonbwKX NPo6AeM — HexenaHWe TepnenuBo M3yyaTb 4YacTu Gonee ManeHbKoW
KapTUHbI — MUKPOKOCM B HaLLWX »M3HAX. [locTynas Tak, Mbl BCKOpe 0CO3HaeM, UTO MeHbLUAsA KapTUHa —
oTpakeHune 6onblUel; MUKPOKOCM M MaKpPOKOCM OAMHAKOBO 3HauuMbl. 3Ta rnaea OyaeT paccmaTpurBaTth
yactu CeTu, oTHOCALLMECA KO Bceobulel cBasn. Kacaacb ogHom yactu YKC, Mbl feicTByeM Ha apyrue ee
yactu. KocHrTecb 0HOM CUCTEMbI SHEPreTMYECKON aHaTOMUK 1 NOAeNCTBYeTe Ha BCe ApYyrue, 1 Tak
Janee.

PucyHok 3.1 (cm. cnepyioulylo CTpaHMLy) NOKa3biBaeT HeKOTOpble AJIMHHbIE UHGOPMALMOHHbIE
BOJIOKHa CBeTa/3Hepruun, OKpyXalwue uyenoBeka. [nvHHble BOJIOKHA M03aAM Hac cofep»kat
MHPopmauuio 0 Haweln mnctopun, 6OKOBble BOJSIOKHa 06pabaTbiBalOT UHPOPMALMOHHYIO SHEPruto,
KOTOPYIO Mbl OTAAEM U NOJTyYaeM 13 MUPa, AJIMHHbIE BONIOKHA BNepean Hac cofeprkaT UHPopmaLuio,
KacaloLLyoca Hallero noteHumana unu éygyulero. TakxKe, 3aMeTbTe, UTO FOPU3OHTalIbHbIE BOJIOKHA B
¢bopme BOCbMEPOK CBSI3bIBAIOT TNI0 C ANVMHHBIMU MHGOPMaLMOHHBIMU BOJIOKHAMK NOCPeACTBOM HYaKp.
lopu3oHTanbHble BOCbMUOOPa3Hble BOJIOKHA Ha3blBalOTCA NeTnAMM camobanaHcMpoBkU. OHU HecyT
NHPOPMaLNIO B U 13 ANTMHHBIX BONOKOH. PUCYHOK TaKKe MOKa3blBaeT SHEPIUIO CepALEBUHDI, KOTOpas
n3NlyyaeTca BePTMKA/IbHO Yepes LIeHTP Tena. JHeprua cepaueBuHbl NpeacTaBsaeT HacTosllee, ceyac.
Bepx ctonba sHeprumn cepaLeBriHbl — 3To BepxHuii LieHTp, pacnonoXKeHHbIN Ha paccToaHun 60 cm Hag
KOpOHOW ronosbl. IMEHHO 34ecb 3HepreTuyeckoe nose Tena CBA3bIBAETCA C BbICIUMMK SHEPTUAMU
ceba. HuxHuin LieHTp, pacnofioXeHHbIn Ha paccToaHnn 60 CM NoJ HoraMu, CBSi3bIBaeT SHepreTnyeckoe



none yenoseka ¢ sHepruen 3emnun. Kaxabii KomnoHeHT YKC BbINONHAET KOHKPETHY GYHKLUUIO, Y Mbl
PaccMOTPVM 3TO No3xe.

| | BosmoxHo, YKC cyliecTBoBana Bceraa, NpocTo Mbl He UMenu K
Hell BMOpaumoHHoro poctyna. Celyac, GnarogapA HeOABHUM WU3Me-HEHVAM SHEPrun MniaHeTbl ”
3BOJIIOLNN Halero Co3HaHWA, OHa CTAHOBUTCA AOCTYMHa. Mol NMYHBIN onbIT “HabntoaeHns” popmbl
YHuBepcanbHon Kannbpyemoin CeT 1 Hauyana ee akKTUBMPOBaAHUA B SHEPreTUUYECKOM MoJie YenoBeKa
BbIHY>K[JAaeT BEpuUTb, YTO OHa Obina He Bcerga. Tem He MeHee, ceiiyac 3TO CUCTEMA B SHEPreTUYECKOM
none yesoBeka. MHorve y»e OCO3HaloT, UTO Mbl - HeYTo Gosibliee, YeM MPOCTO dM3nYecKue Tena.
TakKe, Mbl COCTOUM 13 HECKOJbKNUX 3$MpPHbBIX Ten. YHMBepcanbHaa Kannbpyemaa CeTb NPOHU3bIBAET
BCE HalUW Tesla BO BCEX U3MepeHumaAx. Kaxylaaca 6ecKo-HeuyHon cucTeMa CBeTa M SHepreTUyeckmx
BOJIOKOH AIBNIAETCA CYMMOW BCEX SNEKTPO-MArHUTHBIX SHEPreTUYECKMX NoJIeN, yaepKu-BatoLWwmnx Hawm
pa3nuyHble 3HepreTnyeckne Tena, Kpuctannmyeckne CTpyKTypbl namaAtv, N kognposky JHK. B3atoie
BMeCTe, OHW HEeNoc-peCcTBEHHO GOPMUPYIOT efMHUYHOE “Teno”.

BOCbMWOBPA3HbIE METNN CBETA M SHEPT

N3yueHne BocbmmnobpasHbix netenb YKC paeT HekoTopoe MOHMMaHWe Hallel CrnocobHoCTU

nepepacnpefensaTb SHepreTMyeckme 3apagbl B CUCTEME W MPUYMHY 3TOro nepepac-npeaeneHus.
KOHKpeTHOe MeCTOHaxoXAeHune aneKTpuyecknx 3apsaoB B YKC BO MHOroM onpefensert, Kak Mbl CO-
TBOpAeM CBOW peanb-HocTU. [ocTynHa camaa 6onbwasa cBobofa, Korga JNMYHasA 3Heprua
chokycupoBaHa B LEHTpanbHOM CTonbe unnM cepiueBMHE Hallero cywecTBa - Halem “spemeHu
cetivac”. Bce npeob6pazoBaHme NponcxoanT Bo “spemeHu celivac”. CNocobHOCTb HAMEPEHHO CABUraTb
SHepPruo U3 OHOM YacTy aHaTOMUM B APYrylo — SBOJIOLMOHHbIN CKaYyOK B MpoLecce CO-TBOPYECTBa.
Mbl yunmcs, Kak nepeaBuraTb NeKTpuYecKme sHepreTuyeckre 3apagbl B Camon Hallel CyLHOCTU.

PucyHok 3.1 [INniHHbIE BOJSIOKHA

Korga s BnepBble Havana BUAETb BOCbMMOOPA3Hble NETNIN, OblfIO MHTEPECHO, YTO 3TO TaKoe. 3a Bce
rofibl MmeTadr3nMyecKon 1 AyXOoBHOWN yuyebbl i HAKOrAa He BUAENa U He chblwana o HuX. fl konebanace,




pacckasbiBaTb /I O HUX Aaxe ApPYrM paboTalowum ¢ 3Hepruven. 1 yacto Habniogana y nogen
M3MeHeH A B NeTnaAx. B To Bpems, Kak ofHM1 NeTnmn 6binm cnbHbIMK, C6anaHCMpPOBaHHBIMU 1 TEKYUMMU,
Apyrue - ckaTbiMU WANM paclUMPeHHbIMU. HeCKONbKO NeT A He NOHKMana Npupoabl NeTenb B NepegHen
obnactn CeTu; OHM He BbIrNAZenn 3aBeplueHHbIMU. [o3xe A 0oco3Hana, uTto 3Ta yacTb CeTn Bce elye
pa3BuBaeTcA.

[ ] BocbmunobpasHble MeTnu ABAATCA KaHasiaMu, MO KOTOPbIM MyTewecTBYIOT 3neKTpuyeckune
3apApbl. KaHanbl copepaT 3apaHee KoaupoBaHHylo uHbopmaumio B opme  KpyroobpasHbix
natTepHoB. KpyroobpasHble NaTTepHbl pe-TyNnpyloT NOTOK SHePrum no netnamM B COOTBETCTBUM C
BHYTPEHHe MypapoCTbio MHAMBUAYYMa. [leTnn BHOCAT cBOW BKNag B camobanaHCMpOBKY W
camoperynaumio npupogbl YKC. 3apagbl CTUXUAHO MepeopraHn3oBbiBaloT cebs, B 3a-BUCMMOCTN OT
HalnX AeNCcTBUN 1 mbicnen. Cambll NPAMON NyTb BO3AeNCTBOBaTb Ha 3apAAbl SHEPTUN - NOAYUUTb W1/
UM NpakTMKoBaTb TexHuKy banaHcupoBky DMI1 — sHep-reTMyeCcKknn MeTof, CO3f4aHHbIN cneumnanbHO
ans pabotbl ¢ YKP.
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Puic 3.2 BepxHAA neTnsa camo6anaHCUpPOBKMN

B Hauane cBoel NpaKTMKWM A BUAENa, Kak B GopmMe 3N1eKTPUUYECKUX 3apAafoB MEeTAM NepeHocAT
MHpOpPMaLNIo B KOPHEBYIO 3Hepruto. MNo3xe, koraa A Habnogana, Kak sHeprua cepaueBrHbl NOCbIaeT
MHpOpPMaUMIo Ha3ag vepes Netnu, A Obifla 3aNMHTPUTOBaHA M CTPACTHO XOTesla MOHATb CMbICST TAaKOro
ABWKEHMA. DHeprusi cepiueBrHbl OKa3blBaeT Fy0oKoe BO3AencTBMe Ha ¢u3Myeckoe Teno, U 3To
BO3JeNCTBUE OyaeT 3HaUNTeNIbHO YCKOPATb Hawy 3sontoumto. A Habnogana, Kak neTnu Bnepean Tena
CTAaHOBWSINCb 6onee 3aBepLUEHHbIMW. 1 0OCO3HaNa, YTO Mbl COBEPLUMN TPAHAMO3HbIN 3BONIOLMOHHDIN
CKayoK B aKTuBM3aumm 31on yactn YKC. Takoe ropusoHTanbHOE ABUXEHUE SHEPTM — CYLIeCTBEHHasA
YacTb CO-TBOPEHUA CaMOW NPOCBETIEHHON XU3HU, KaKyto Mbl TOJIbKO MOXEM CO-TBOPUTD.

C >330TepryecKoi TOYKM 3PEeHUs BOCbMepKa ABMSAETCA CMMBOJIOM OGECKOHEUYHOCTU U SABRAETCA
JINYHOW CBA3bI0O MeXAy Bamu 1 TBOpLUOM, a Takke 6ecKkoHeyHoe MapTHepCTBO C BceneHHon. Hap
rofIoBOW CyLLecTBYeT MeTna camobanaHCMpPOBKM, KOTOpaa perynupyeT BbiCLUME WU BAOXHOBAAKOLME
SHeprnn, Korga OHW TeKyT BHM3 U uepe3 Bclo CTpykTypy YKC. (CKonbko Bac 4yacTo ouyyuiaioT
NoKasnbIBaHNA UM FYCUHYIO KOXKY NCTUHBI?) Takoe HMUCXoAsLee ABMXKEHME SHEPTU YCUTNBAET CXEMY,
HeobXoAMMYI0 1A CO-TBOPEHUA Hebec Ha 3emne. Korga Mbl olyLiaeM HUCXOAALMIA NOTOK SHepruu,
Mbl YaCTO Ha3blBaeM ero 60XeCcTBEHHbIM BAOXHOBEHMEM. PaccMoTpuTe, UTO BO3MOXKHO, KOFAa SHeprusa
TeyeT B 060UX HamnpaBneHUAX: CBEPXY BHU3 U CHU3Y BBepX. (MoKanbiBaHNA UCTUHbI JOMKHbI TEUYb B
o06oux HanpasneHusix!) CnegoBaTeNbHO, KOFAA Mbl 4OCTUraeM NapTHePCTBa C TBOPLOM, BaXKHasi YacTb
YPaBHEHNA - OBMXKEHME SHEPruu 4YenoBeYECKOro fyxa B oboux HanpasneHuax. Yto npu stom
npoucxogmt? YcuneHme notoka B 00OOMX HanNpaBfieHUAX MOMOraeT YAepXUBaTb MOJIHbIN
SHepreTMyYecKknin 3apag Halen CyLHOCTU. DTO CO3JaeT CBALLEHHbIA CO03 MeXay “‘Kak HaBepxy’, niu
60XKeCTBEHHbIMY SHEPTMAMN, “TaK U BHU3Y", UM YENOBEYECKUMU SHEPTUAMMU.



’KenatenbHa cbanaHcMpoBaHHasA B3aVMMOCBS3b MeXAY ABYMA 3TUMK dHepramu. [Mybokaa nuyHas
CBA3b C WCTOYHMKOM O€e3rpaHUYHOWM SHEeprum co3faeT SHepreTMyeckoe COCToAHME CBOOOAbl Ha
MHOIMX YPOBHAX Hawen cywHoctn. YKC ycmnuBaeT 3Ty CBA3b; U 4YemM CuibHee BepTUKanbHOe
OBVXKEHUe SHeprum, Tem cujlbHee CTaHOBUTCA Halla CBA3b.

Mop Horamy ToXKe CywecTBYIOT NETIM CaMObanaHCUPOBKYW, KOTOPble PEerynupyloT 3SHepruv
3eMnu, Tekylme BBepx Mo Bcen cTpykType YKC. 1 cienana BaxHoe OTKpbITUE 06 3TWX NeTnaAx nopj
Horamu. Korga A HauuHana paboTtatb C 3Hepruer, GONbLIMHCTBO MOWUX KIJIMEHTOB BEpPWUM, 4YTO
“HeraTmBHaA” 3HeprvA BbICBOOOXJAETCA B 3eM/Il0 WAU KyAa-To elle. MIHorga oHW BOJSIHOBaNWUCb O
HeraTMBHOW 3Hepruu, octakouenca B moem oduce. 1 3Hana, UTO OHM He OCTaBMAIT HEraTUBHYIO
SHepruio, Ho, TeM He MeHee, NPoCKna X BU3yann3nMpoBaTb BHU3Y KaXkAOW HOTM 30/10TOM COBOK AN
Mycopa, KOTOpbIn No3abotunca 6bl 06 3TON HeraTMBHOWM 3Heprum. Yepes HECKONbKO feT, Korga mMoe
BUOEHMWE YNYYLIUNIOCh, A, HAaKOHeL, CMOrna yBuAeTb B 3TOM npolecce Heuyto 6onbluee. OgHaxabl A
Habntofana, Kak sHeprus BbITEKAET Yepes HOMM KNMeHTa No BOCbMepKe Nofj Horamu 1 BO3BpaLlaeTca B
YKC, kanubpyacb B crefyolwmii natrepH 6anaHca. WTak, celiyac BblicBOOOXAeHUe “HeraTuBHON”
SHEPrumn — 3To NOBTOPHOE ee UCNoNb3oBaHWe. Mbl NPUHMMaeM Ha ceba 60MbLUYIO OTBETCTBEHHOCTD 3a
CBOO SHEPIUIO 1 cCamux cebs, yem Korga-nnbo paHblue.

PucyHok 3.3 MeTnu camo6anaHcMpoBKM nog Horamm

NHOOPMALMNOHHbBIE BOJTOKHA YKC

3AOHWE BONOKHA: MPU3MA NNMYHOIO PACLLMPEHWA

CywectByeT 12 ONMHHBIX BepTUKaSbHbIX BOJIOKOH CBETa W 3HEpruu, HasbiBaemblX “JauHHbIMU
NHpopmayuoHHeimu BonokHamu” n obpasyowmx BHewHun nepumetp YKC. [nvHHble BOMOKHa
OpraHn30BaHbl B 4eTbipe FPynnbl, KaxApaa rpynna COOEpPXWUT TPU BOJIOKHA. DTW BOJIOKHA HeCyT
SHepreTnyeckyt nHbOpMaUMio BCero Ballero CyLecTBOBaHUA (CM. pUCyHOK 3.4 Ha cnepyioulen
cTpaHuue). InnHHble BONIOKHa NpeAcTaBieHbl ABeHaAuaTblo TOYKaMK, YTO BUAHO, eC/I CMOTPETb BHU3
OT Bepxa rofioBbl.

3afiHVe BOJIOKHA — TPW BOJIOKHA NO3anu Bac; 06NnacTb, KOTOpasa U3NyyaeTca OT YaKp M CBfA3aHa C
3aJHMMN BOJIOKHaMW, HasbiBaeTca “flpusmol JluyHozo Pacwuperusa”. 3apHne BONOKHa cofep»kat
MHpOpPMaLMIo, OTHOCALLYIOCA K BalLelW JIMYHON NCTOPUK, BKIOYAA COOLITUA MPOLUbIX KMU3HEN U BCe
COObITUA, NEPEXMTbIE B 3TOW XKMN3HU. TaKxKe, OHU cofilepKaT NaTTePHbl FeHETUYECKMX TEHAEHLMIA, TaKUX,
Kak pusnyeckan BHELWHOCTb, 310POBbe U Brarononyyue.
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B 3aAHNX BOJIOKHaxX YKC I/IH(I)OpMaLlI/Iﬂ yoepXnBaetcaA B O4Y€Hb MaAJIEHbKNX FeOMeTPpUYHEeCKUX
d)MprHbIX ONCKax CBeTa. Kor,u,a B >KMN3HW, B npouecce Co-TBopYyeCTBa Mbl MPUHMUMaeEM Ha cebs 6OJ'IbLIJle
OTBETCTBEHHOCTb, UCTOPUNYECKadA I/IH(I)OpMaLI,I/IFI, cywecTBeHHaA anA Hawero 3BOoNOUMOHHOINO pocCTa,
CTaHoBUTCS Bonee nerko ,EI,OCTyI'IHOI7I.

BEPX

IOnckn SNIEKTPOMarHeTnyeCkn yaepxmeatot I/IH(I)Op-MaLl,I/IIO I'IOAO6HO TOMY, KaK OHa yaepXnBaeTcA
Ha KOMMb-toTePHbIX AncKax. Korga 6onblumnii, 4em 06bIUYHBIN SHEPreTUUYECKUIA 3aPAL OKPYKAET O4MH U3
CBETOBbIX ANCKOB, 3TO YaCTO NPOABNAETCA KaK peaibHOCTb, CHOBa N CHOBa NOBTOpAtOLLaA cebna B TOM,
YTO Mbl Ha3sblBaeM HACMOAWUM NN epemeHem cetivac. Ecnn PeanbHOCTb XKeJlaéMa, Toraa NoBTOpEeHne
BHOCWUT BKJlad B Halle CaMopaclunpeHune. OpHaKko, CAUWIKOM 4acTo oHepreTnyeckaa nctopma co-
TBOpAeT HeXxenaTeNbHbIN naTTepH N CTAaHOBUTCA AKOPEM SHEPrun, yaepkmnBarowmm OT OBUXKEHUA
Bnepea. Korga Takoe nponcxoanT, Mbl 06Hapy>KVIBaeM cebn, cHoBa U CHOBa Co-TBOpAOWNMN
HeXeJlaTe/ibHble CUTyalnn.

ANVHHOE BEPTMKaNbHOe nNepegHee I/IH¢0pMaLLVIOHHOe BOJIOKHO
PucyHok 3.4
Bup cBepxy

Y Bac MoryT 6bITb HeyAayHble B3aMMOOTHOLWEHNA C onpeaesieHHbIM TUNOM NapTHepa, N BCE Xe, Bbl
npopoiKaete MNMpUTArnBatb TOT XKe CaMbIl TUM YenoBeKa, Aa)ke OCO3HaBasA, UTO AnA BaC 3TO He
300poBO. Mnn Bbl MOXeTe NpuUTArMBaTb MOJOOHOrO poAa ApYy3el MAn CoObITWA, 3HAs, YTO OHU He
CNy»aT BalIMM CaMbIM lyULIM NHTEepecaM. JHEPrua 13 NpPoLLIOro, KOTOPYH Bbl MOXeTe CO3HATeSIbHO
He OCO3HaBaTb, BKJIlOUasi COObLITUA MPOLWION XN3HK, BCe elle OyaeT co3gaBaTb 3apsag, BAUSIOWMNIA HA
HacToALlee. Ecnn Bbl HeAOCTAaTOYHO pa3pellaeTe Takune CO6bITVIF|, OHN OTBJIEKAIOT Bally SHEPruo m
BVAIOT Ha BCe, YUTO Bbl AesaeTe. OcraBascb HeC6aJ'IaHCI/IpOBaHHbIMVI, OCTaTO4YHble SHEPrnn NpoLnbixX
nepe>K|/|BaH|/||7| MOTYT BbI3blBaTb W BbI3blBalOT pPa3J/InNYHble HeEXeNnaTesibHble 3(|)(I)eKTbI B Hallnx
noBcegHeBHbIX >XN3HAX. MHorne TpaAnUNOHHbIE TepaneBTuyeckme noaxodbl He yrny6r|m0Tc;1
OOCTaTO4YHO Fﬂy6OKO B Hally sHepreTnyeckyro aHaToOMuio, yTOObI C6aJ'IaHCI/IpOBaTb n BbICBO60p,I/ITb
CTapble HeXeJlaTeJIbHble >S3HEPreTuyeckne naTtTepPHbI. HeKOTOpre Bpaun )J,O6VIBaIOTCFI KOe-Kakunx
6ﬂaFOI'IpI/IFITHbIX M3MEHEHUN, HO TONbKO nocse ONNTENDbHbLIX NpPoUeCcCoB JieYeHUA. HamHoro 6onee
KeJlatenbHOo pa6OTaTb HeNnocpeacTtBeHHO C 3TON 3Hepr|/|e|7|, SHepreTnyeckn 6anaHC|/|py$| 3agHne
BOJIOKHa Tak, yTOObI JHepreTnyeckoe Ten0 MOorJo BbICBO60ﬂI/ITb N CHOBa WCMNOJIb30BaTb
OONONMHUTENIbHbIE 3apAAbl SHEPTUN. Korp,a nponcxognT Takoe BbICBO60)K,EleHI/Ie, €ro MOXHO YyCKOpPUTb
TPaANUNOHHbIMN METOAaMN JTEYEHUA, TN B HEKOTOPDbIX C/yYadaX UMn npeHe6peqb.

Cnoco6HocTb nepeycrtpanBatb 3TN SHepreTnyeckne 3apAapbl CO3[a€T BO3MOXHOCTb onAa
0CBOOOXAEHNSA, YAaCTO M3BECTHOrO Kak KapMmuyeckoe OCBOOOXAEHMWE, OT OrpaHMYEHUn NPOLLOro.
MHe HpaBUTCA paccmMaTprBaTh 3TY BO3MOXKHOCTb KaK “cocTosiHMe HGnarogati’, KOTopoe Mbl 3apaboTanu
n npoaonXaem 3apa6aTbIBaTb, n3y4dad CBOU XKN3HEHHbDbIE YDOKW.

Korga A TonbKo HaunHana YUnTb, MHOTE CTYOEHTDI 6binu HanyraHbl, 160 YMTann U Cnbiwann o
npeackasaHnAx rPaHAMO3HOM OUUCTKM 3eMAN NyTem BenMKUX Katactod. B ABaguatb net, ogHUM 13



MOWX CaMbIX BaXKHbIX OCO3HaHU ObINIO TO, UTO TaKMe KatacTpoduueckme cobbITUA BOBCE HE HYXKHbl. Y
Hac yXe eCcTb CPeAcTBa YHMUTOXWTb ceba, U 4YTobbl 3TOro [AOCTWMYb, He TPebylTcs HUuKakme
ecTecTBeHHble KaTaknuambl. OfHaKko, MHe CTAaHOBMWTCA ACHO (Kak M MHOMMM K3 Bac), YTo, bnarogapa
WMPOKOMacWTabHbIM U3MEHEHMAM B MAacCOBOM CO3HaHWM 3a nocnefgHue 25 neTt, noteHuuwan
peanbHOCTU Hawero 6yayuwiero usmeHwncA. f roBopuna CTyAeHTaMm, YTO He TNPeaBUKY TaKux
HecyacTnii. Ha camom pene, A Buaena Bpems, B KOTOPOM Mbl CMOXEM MOAyuYnTb [OCTYN U
MCNonb30oBaTh ABMAIOLYIOCA YaCcTblo HAC 30/10TYI0 SHEPruno TaK, Kak HMKOrga He Mornm paHblue. fl
YyBCTBOBAsa, YTO Mbl HAaXOAUNIUCb, MO KpalHel mepe, Ha WHAWBMAYaNbHOM YPOBHE LOCTUMKEHWA
30/10TOro BeKa, 0 KOTOPOM A0ro MeuTtanu. Korga A oco3Hana, 4to Mbl JOCTUMN COCTOAHUA Gnarogaty
N BO3MOMHOCTW, MHE 3aXOTeNnocb Y3HaTb, Kak Mbl, Kak OTBETCTBEHHble YenoBeyeckme CyLlecTBa,
nposBnsem 6naroaatb B CBOe NOBCEAHEBHOW peasibHOCTA?

BanaHcumpoBKa 3HepreTuyeckux 3apapoB B [puame JinyHoro PacwmpeHns npeobpasoBbiBaeT
SHepreTUYecKylo NCTOPUIO UK MPOLNOe B CTONG 30/10TOM MyAPOCTU 1 NOAAEPKKN. Yem GonbLue Mbl
paboTtaem, YTo6bl cbanaHCUPOBATb 3TN SHEPrKM, TeM cusibHee cTaHoBMMcA. Micnonb3osaHne YKC gna
BbICBOOOXAEHUA N BTOPUYHOIO WCMOMb30BaHNA [LOMONHUTENIbHON SHEPrvKM, OKpY»atolen ctapble
cobbiTnA, BblcBOOOXAAET SHepruo AnA 6onee nonesHbix BroxeHui. Mo cywectsy, mMbl Tpebyem
06paTHO 3Hepruio, CANWKOM MHOIO KOTOPOW OTAaNN CBOE UCTOPUY, 0COBEHHO BbICOKO 3apAXKeHHbIM
SMOULMOHANbHbLIM MPMBA3KAM K MPOLWIbIM COObITUAM. Tenepb Mbl MOXeM BOCMOIb30BaTbCA STON
SHepruen B cenyac, 6e3 oXnBeHUs B NaMATK 60511 OT COOLITUIA, BbI3BABLUMX Neperpy3ky. Korga mbl ¢
6/1arofapHOCTbI0  BbICBOOOXAaeM 3T 3apsagbl M Tpebyem 0OpaTHO 3Hepruio, 3anucb CoObITUA
OCTAeTcsA, COo3[aBasA COCTOAHME “BblyYEHHOrO YpoKa U npuobpeteHHon myapocTn”. Mol
npeobpa3oBbiBaemM TAHYLWMIA Ha3ak AKOPb B 30/10TOM CTONG MyAPOCTA U NOAAEPKKM, PacLIVPAOLWNIA
HacC B HaLLNX YCUNUAX CO-TBOPYECTBA.

Ouuwas 1 6anaHcupys 3Ty 061acTb, Mbl CLENAEM U paclmpaem ceba. B HeKoTopbIx criyyasx mbl
CNOoCcobHbI HEMTPANU30BaThb 3NEKTPUYECK/Ee 3apAagbl reHeTUYECKUX, GU3NYECKMX U NCUXONOTUYECKNX
MaTTepHOB, KOTopble Oosblie HaM He MOoMOratT. YKpennas u 6anaHcupys csoto [pusmy JluyHoro
PaclumpeHus, Bbl MOXeTe CMOHTaHHO BbICBOOOAWTb COCTOAHKE, ecnn 6osblue He TPebyeTca owyLwaTb
STOT NATTEPH Kak YacTb CBOEW 3BOJIIOLNN.

DHepzemuyecKue 80/I0KHA COCMOAM U3 CO3HAMeEJbHbIX 3/leMeHmoe ceemad. OHU peazupyiom
Ha Hawe HamepeHue. Co3Hames/lbHOe HanpasesieHUe NOMoOKA 3Hepauu uau 6bipaxkeHue
npednoyumaemMoz0 pe3y/bmama Hasbieaemcs 3adalouum HamepeHuem.

Bblpaxasi HAMepeHne OUMCTUTb CTapble KapMUYECKME COMMALLIEHNSA, Mbl BbICBOOOXAAeM SHEPruio,
NPUKPENEHHYIO K NPOLWbIM cOObITUAM. MyapOCTb 1 BbiCLLEE YXOBHOE MOHUMAHWE AOCTYMHbI MPAMO
celnyac, NpsAMo 3gecb Ha 3emne. Bbl yXKe co3gany OCHOBbI MPOCBETIEHHOMN XM3HU. M KaK TONbKO 3TO
OCO3HaeTe, CMOXETe NMPUHATb O0Jblle OTBETCTBEHHOCTM 1 MEPEBECTU CBOK »KU3Hb Ha Cliefyowuii
ypoBeHb. YKC yaepKunBaeT 6onee BbICOKUIA 3apaf SHepruuv, noMorawowmii BocTpeboBaTb cOCToAHME
JINYHOTO PacCLLUNPEHNA.

SHEPTMA CEPOLUEBUHbBI - OBbEANHEHWME CUCTEMbI YAKP
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Kak Tonbko Mbl BbICBOOOANAN SHEPrU0 NPOLLNIOro, KyAa MMEHHO OHa uaeT? JHepreTuyeckme 3apagbl
BbICBO-00XalOTCA B 3HEPruio cepaueBuHbl 1 CTAHOBATCA AOCTYN-HbIMKU B celivac. locmoTpuTe Ha
CTONG UNCTOro CBeTa W 3SHEeprun, npoxoasawmin uvepes ueHTp Tena (CM. pucyHok 3.5) JHeprus
CepALEeBUHbI — 3TO NEPBUYHAA OTKPbITasa cxeMa YHuBepcanbHon Kannbpyemon CeTu, cBA3bIBalOLWas
Hac C DdHeprven YHMBepcanbHOro DJDHepreTnyeckoro McrtouHmka wnn ¢ Kocmunuyeckonm CeTblo.
YHuBepcanbHaa 3Heprua umpkynmpyeT no YKC. BropuuHble CBA3M OCYLIEeCTBAAIOTCA 4vepe3 cammu
BOJIOKHa, KOria AMCKM CBEeTa nepefatoT 1 nonyyaoT MHGOPMaLMIo 1 SHEPTUIO.

SHeprua
CepaueBu-Hbl

PucyHok 3.5 CoeguHeHune Yakp.

BonHytowas 1 Kpacvaa npo6siema HOBOW 3pbl - HAy-UMTbCA QYHKLMOHMPOBATb C paclIMpPeHEM,
obbennHAa gyx n buonoruio. CepgLeBrHa NpeacTaBnseT “cefiyac’, ¥ UMEHHO 34eCb Bbl 0OHapPYXUTe U
HayuuTecb MOMb30BaTbCA SHEPruel, KOTopylo BOCTpeboBany 13 NpoLioro. TakKe, Bbl OTKPOeTe, YTo
YKC nosBonsetr pgocturatb 3SHeprum Oyayuiero, utobbl UCMOMb30BaTb 8pems celidac B 3SHepruu
ceppueBuHbl. Korga MeaneHHo U NocTeneHHo (MHorga 6biCTpbIMKU, MHOTAA MeANEeHHbIMY LaraMmm) Bbl
npuBHocute N GOKycupyeTe SHeprum B ceppueBrHE CBOEW CYLHOCTM, OCYLIeCTBNAETCA CUAHMe.
Korpa Bbl yBepeHHO 13nyyaeTe SHEPruo cepaLeBrHbl B MOBCEAHEBHOM XM3HU, BCE BbIMMAQUT TaK, Kak
6yaTo cuctema yakp obbeauHAETCA B efVHbIA CUAWWA MaAK, CUMBONU3VPYIOWMNIA UCTUHHYIO
npupoay uenoBeka Kak cyulectBa cseta. Cnegyowmin war 3Toro TaHua ¢ BceneHHon - wm3nyyaTb
sHepruio B Kocmunueckyto CeTb 1 BblpaxaTb 6eckoHeyHoro Ceba. CTaHOBUTECH YUNCTBIMU U CUIbHBIMM
BHYTPW, U, KOHEYHO, CTaHETE YNCTbIMA U CUNIbHBIMU BHELLHE.

OcHOBHble YaKpbl — 3TO SHepreTUYecKme LeHTpbl Tena, COOTBETCTBYIOLWMNE SHAOKPMHHON CUcTeMe.
Ecnn oHn rapmoHuyHee paboTaloT Apyr C APYrom, TO MOTYT MPUBHECTU B SHAOKPUHHYK CUCTEMY
roOpMOHasibHble M3MEHEHWA, NoMorawwmne npodbyanTtb 6onee 3GPEKTMBHYIO CBA3b MEXAY HaWUmm
KpUCTaINYEeCKMMK  CTPYKTYpaMM NaMATM U Kodamu WHCTpykumi [JHK. 3ToT npouec co3paer
paclwmpeHHylo ¢BA3b C BceneHHoOM wu 3HepreTnyeckoe nepenucbiBaHne u ykpenneHue YKC,
nossonfoLllee el yaepxmnaTtb 6onbwni 3apag. YKC nogobHa anekTpuyeckoMy npeobpasoBaTento,



nomoratolluemMy Hanps»keHuio B 220 BOMbT MNPOXOAUTb Yepe3 CUCTeMY, paccumTaHHyto Ha 110. 370
no3ssondet 3¢HEKTMBHO NCNONb30BaTb BbICOKO YMCTble SHEPTUW, JOCTYMHbIE MEXMNPOCTPAHCTBEHHO.
YoepKnBaHue MOMHOro 3apaja Hawemn CywHocTn TpebyeT cnocobHOCTM 3GGEKTMBHO NCNONb30BaTh
JOCTYMHY0 3Hepruio!

DHeprusa cepaueBmMHbl — 3TO MecTo npeobpa3oBaHWA, Mpu3sbiBalollee MOBbIWATbL BUOpauuio u
HacnakpaTbca GanaHcoMm, 300pPOBbeM, BOCCTAHOBNEHMEM U 6ofiee QONTMMU XU3HAMK. BonHylowe
JyMaTb, UTO NPOCTO C NOMOLLbIO HAMEPEHUA Mbl MOXEM MMETb AOCTYM K 3TOW SHeprum B ntoboe Bpems
1 Be3ge. Yem 60osblue Mbl NCMOMNb3yeM SHEPIUO CEPALEBUHBI, TEM CUNIbHEE OHa CTaHoBUTCA. M3nyyas
SHEpPruio ceppaueBrHbl, Mbl OTKPbIBAaeM UK akTMBM3Mpyem OGonee rnyboKne YpPOBHWM Hallero
BPOXKAEHHOrO pa3ymMa, KOTOPbli MHe HPaBUTCA paccMaTpuBaTb Kak Hall AYXOBHbIA pasym. Yem
CUNbHee MOTOK SHepPrun B CepaueBuMHe, TeM 06osblle [OCTYN K BPOXAEHHOW MyapoCTU Wan
BHYTPEHHEMY AYXOBHOMY 3HaHUIO.

B TeueHve MHOrMX NIeT JyXOBHOIO NOUCKA, MOU JYXOBHbIE yUnTENsA NOBTOPANN: “OTBETbl HAXOAATCA
BHYTpU Te6a". O6oapeHHanA, A NPOAOIIKANA »KMN3Hb, »KU3Hb COCTOANACb, HO OTBETHI HE NPUXOAWIMN YacTo
unn nerko. Mpuwno Bpems, Korga MHe elle pa3 NoBTOPWAN, YTO OTBETbl BHYTPU MEHS; N A cKasana
cebe, uTo 6osbllEe He XOUy 3TO CJiblwaThb! A XoTena TOYHO 3HATb, FAe HAXOAATCA 3TV OTBETbI U KaK UX
nony4ntb. 1 He 0CO3HaBana, 4YTo MONyvy OTBETbl MOCPEACTBOM SHEPreTUYEeCKoro cocTtoAHuA. Utak,
ceivac s rosopto: “loxxanyicTa, 6yabre TepnenrBbl, OTBETbI 4eNCTBUTENIbHO BHYTpU Bac! Ho celtvac s
TOYHO MOTY CKa3aTb, FAe 1 Kak NX nckatb!

CeppaueBriHa Ballero cywecTBa yaep)KusaeTt 6e3rpaHuyHbIi noteHuman. MocpeacTBomM HamepeHua
Bbl MOXeTe pa3sMecTUTb BOMPOC B CepAueBMHE CBOEN CYLWHOCTW, U OTBET PACKPOETCA, eCnv Bbl
yOep)KUBaeTe Hafnexallee COCTOSIHUE 3Hepruu ceppueBriHbl. Bbl 06HapyxuTe, UyTo B cepiueBrHe
OTBETbI NIErKO JOCTYMHbI, 6O MMEHHO TaMm Bbl Iy60KO COeAUHEHbBI C SHEPIUen, MyApPOCTbiO U NCTUHON
Ayxa.

COCTOAHWE SHEPT CEPOLEBHbI - BOMHCKOE MCKYCCTBO CEPALIA

BoT mpoctoe ynpaxHeHue Ana MCnonb30BaHMA B NOBCEAHEBHbIX CUTyauuax. Mbl Ha3biBaem ero
“N3nyuyeHmne SHeprum CepaueBuHbl”. Ha Hero mbl yacto 6yaem CcbiiaTbCA B OCTaBLUENCA YacTu 3TON
rnasbl. Bbl MOXeTe fymaTb O HEM Kak O BOMHCKOM UCKYCCTBe cepaua.

1. CohokycmpyiiTe BHMMaHMe Ha HUKHeM LeHTpe. OWyTute, NOYyBCTBYINTE, NPeAcTaBbTe UMK
nogymarTe O 30/10TOM pe3epByape SHeprum, PacnofioKeHHOM Ha paccToAaHun 60 cmM nog Horamu.
Dokycnpya BHMUMaHVE Ha H/XKHEM LIEHTPe, HanpaBbTe SHEPIMIO B HUCXOAALLMIA NOTOK U BblpasuTe
HamMepeHue CUIbHOW CBA3W. YpenuTte Bpems, ytobbl BaMm 6Obl10 KOMGOPTHO C OLLyLEeHMEM
XOpOLUEero 3a3eMneHus.

2. CohoKycmpyiiTe BHMMaHKMeE Ha BbiCleM LeHTpe. OlyTuTe, NOYyBCTBYITE, NpeACTaBbTe UK
nogymarTe O 30/I0TOM pe3epByape SHepPruu, PacnosioXeHHOM Ha paccToaHun 60 cm HaZ rosIoBoM.
DoKycnpys BHUMaHKe Ha BbICLLIEM LIEHTPE, HarpaBbTe SHEPTrUni0 B BOCXOAALLNIA MOTOK 1 Bblpa3unTe
HaMepeHne cCubHOW CBA3WN. Hacna)kganTech owyLeHeM OTKPbITUA CBOMX BbICLINX SHEPTUN.

3. Tenepb Bblpa3nTe HamepeHue K3fy4yaTb SHEPru CepALeBMHbI BO BCEX HaMpaBleHUAaX B
Buae cuAwero ¢nioopecuupyowero masaka. M cHoBa Bbl OyaeTe ouyuwiatb, NPeacTaBAATb,
YyyBCTBOBaTb WM AymaTb OO0 OLWYLLEHUM W3MyYeHUA 3TON 3Heprun. Korpa Bbl yaepKuBaeTe
3Hepruio B TakOM COCTOAHWW, BaM CTaHOBWUTCA JOCTYNEH AYXOBHbIA pa3ym (M MHoro 6osbluee).
HeobxoanmMo TonbKo KpaTKOBPeMeHHO $OKyCcMpoBaTbCA Ha SHepreTMyeckux LeHTpax, a 3atem
MOJYa UNK BCYX BblPa3uTb HaMePeHUe 13TyyaTb SHEPIUIO cepALeBUHbl. Bbl 06HapyxuTe, 4To 3TO
CTaHOBMWTCA aBTOMATUUYECKUM, 1 OYeHb Nerko AymaTb Npo ceba: “HuxHUl yeHmp, sepxHuli yeHmp,
U3JTyyeHue 3Hepauu cepoyesduHsol”. NpakTUKyNTe TaKoe COCTOSHUE TaK, YTOObI XKUTb C HUM KakAbli
JeHb.

lNepBMyHaA xapakTepucTUKa WU3NTYYEeHUA W YKPernsieHUA SHeprun cepauesBriHbl — OLlyllieHne
rnyGoKOro Mupa, He3aBWCMMO OT TOrO, UYTO MOMKET MPOWCXOAMTb B Ballen »Ku3HuW. banaHcmpys wn
n3flyyan 3Ty SHepPruio, Bbl n3nydyaete mmp. MoxeTe genatb 3TO B TULWKMHE CBOEro AOMa, Ha BepLUnHe



ropbl WK B oyepeau B cyriepmapkeTe. B Takom cOCTOSHUM Bbl MOXETe 3aflaBaTb BONPOCHI UK NMPOCTO
owywatb TO, YTO YyBCTBYyeTe, HE 3ajaBas HUKaKUX BOMPOCOB. Bbl 3ameTnTe, YTO CcoBnageHue wmnu
CUHXPOHUCTUYHOCTb MOTYT MPOWCXOAWTb OYEHb YacTo, YTo GnaronpuATHO ANIA Bac U CUTyauuu, B
KoTopoli Bbl Haxoautecb. MoXeT nu ObITb Tak, UTO YAEPXKMBaHME COCTOAHMA SHEPrUU CEPALEBUHDI
BHOCWT BKMaj B CO3daHMe 3TUX COBMageHun? MoxeT N 3Ta M3nydyaemas SHEpPrus  co3jaBaTtb
6naronpuATHblE CMHXPOHUCTUYHOCTY BO BCEX OONIACTAX BALLEW XKU3HU?

OYEHb MPOCTOWN CEKPET MACTEPCTBA

MopymainTe 06 Mpri3HaKax macTepcTBa. YTo 3HaumT s Bac MactepctBo? besycnoBHas no6OBb,
MUp, MyapocTb, loMop? Korga A 3afato 3T BONPOChl B KNacce, CMUCOK CTAHOBUTCSA OYEHb ANTMHHBIM,
MOCKOJbKY J0AM OMMCbIBAIOT CBOW MbIC/IM O TOM, YTO XapaKTepusyeT “macTepa”. Kakme Obl Mpr3HaKku
He OblNv 3HAYMMbIMK AN1A BaC, Bbl OOGHAPYXKMTE YCUNNBAIOLLYIOCA CMOCOBHOCTb 1 CUTY NOAAEPXKMBATb
CBOEe MacTepCTBO, yaepKmBas coctoaHme M3nyyeHuns SHeprum CepaLueBuHbl.

Al nobnio packpbiBaTb NIOAAM CeKpeT MacTepctBa. fl pacckasbiBalo cTygeHTam o060 Bcex
NPOVAEHHbIX MHOI MOCBALLEHMAX U 06 OTMeTUHAxX Ha MoeM Tefne (A Aenana To, O Yem HMKorga 6bl Um
He pacckasana, 1 Bce BO UMsA 3HaHMA CBOEro MacTepcTBa). Bce cBognTca K ogHOMY... Bbl TOTOBbI? 3a BCe
rofibl MOUCKa A NPULLIA K BbIBOAY, YTO Bblpa)KeHHbI OJHVM MPOCTbIM CZIOBOM CEKPET MacTepcCTBa —
MPAKTUKA! MpakTukynte coctpagaHue, NpakTuKynTe toboBb, MPakTUKyNTe MyapocTb. MpakTukyinTe
TO, UTO O3HayvaeT ANnA BaC MacTepcTBo. [paKTNKyNTe TeprneHue No OTHOLLEHWIO K cebe, CBOel ceMbe,



APY3bAM M K KaXKOOMY YENnOoBeUYeCKOMY CYLUEeCTBY, C KeM BXOAMUTE B KOHTAKT. Yem 6osblue Bbl YUTO-TO
NpaKkTUKyeTe, TeM Nyylle CTaHOBUTECh.

BO3MOXXHOCTb MPaKTMKOBaTb MaCcTEPCTBO B M300MAUN NPUCYTCTBYET B MOBCEAHEBHOW XM3HU. [la
W rge elle CTaHOBUTbCA MacTepamu, Kak He B CBOUX COOCTBEHHbIX XMU3HAX? MpAMO Takad, Kakaa OHa
celyac, BaLla XM3Hb CO3JAET BCE YMECTHbIe CUTYaLMK, HYXKHble ANA NPAaKTUKOBaHWA MacTepcTBa. EcTb
Te, KTO roBopAT: “Mbl — MacTepa, HamM TONIbKO HYXXHO 006 3TOM BCMOMHUTL". Unu: “fi — macTep, 1 3Haio
370" Ho, Takxe, ecTb 1 apyrue, rogopawme: “Yro? A — mactep? JomkHo ObiTb Bbl WwyTuTe!” He nmeet
3HayeHUs, YTO Bbl MO 3TUM MOHUMAETE; MACTEPCTBO, KaK U NMPOCBETNIEHNE, - HE KaKasa-TO OTAaNeHHan
uenb. DTO 00pa3 KM3HK, MPAMO 3ecb W NpAMO ceilvyac. MacTep NOCTOAHHO pacTeT B CBOeW
CNOCOBGHOCTU CO-TBOPATb CaMyl0 MNPOCBETIEHHYIO >KM3Hb, KaKyl TONbKO MOXeT. (YnaBnuBaete
OCHOBHYI0 MbIC/b?)

PucyHok 3.6 BokoBble BONIOKHa

B ’KM3HM MPOMCXOAUT CABWI, U MOXHO OOHAPYXWUTb HEKOTOpble CUTyauuW, B KOTOPbIX OYEHb
XOPOLLUO yAepuBaTb CBOe MacTepcTBO. Bbl byaeTe ceba BeCTM B COOTBETCTBMM C CaMbiMU BbICOKUMMU
CTaHfapTamu. [ToToM NOABATCA CUTYaLMK, B KOTOPbIX Bbl OyfieTe He OUeHb XOPOLLO YAepXKBaTb CBOE
MacTepcTBO. Bbl He ByfeTe cebs BeCTM B COOTBETCTBUM C CaMbIM BbICOKUM MOHMMaHMWEM, U BbipaXkeHUe
MacTepctBa OyaeT yTepAHo. Korga Takoe npoucxofuT, nofymalite, Kak Obl Bbl npeanoynu
oTpearMpoBaTtb Ha cuTyaumto. [NloTom, Kak B necHe, cobeputecb, cotpute ¢ cebsa nblib N HauMHalTe
cHoBa. O6eLlalto, yTo BceneHHas JacT Bam LaHC NONPAKTUKOBATbCA CHoBa! (CHOBa 1 cHoBa!)

BOKOBbIE BOJIOKHA - BAJTAHC OTAOAY U MOJNTYYEHNA

C npaBo CTOPOHbI TENA CYLLECTBYIOT TPY AJIMHHBIX MHGOPMALIMOHHBIX BOIOKHA (CM. pUCYHOK 3.6).
O6nactb, o6pa3oBaHHaA W3NyyeHWEM W3 YaKp W CBA3aHHaA C 3TMMKM OOKOBbIMU BOJIOKHAMMU,
Ha3blBaeTcA Mpuamon Leapoctu. B Tpex ANMHHbIX BONIOKHAX HaXO4ATCA ManeHbKNe reomMmeTpuyeckme
CBETOBble ANCKU, NepefaloLine SHepruto, KOTopyo Bbl oTaaete mupy. C MOMOLLbIO STUX BOSIOKOH Bbl
SHepreTMYeckn CBsA3aHbl C NOAbMK, Fpynnamu, mMectamym M Bewamu. MbiChsMU U NOCTYNKamu Bbl
BK/lagblBaeTe CBOW NINYHYK SHepruo. OcywecTBneHne 3TON CBA3M C CO3HATeNIbHbIM HaMepeHnem
BHOCUT BKNag B 6anaHc oTgaun 1 nonyyeHums.

Bolnenvte Bpems 1 nogymainte 060 BCeX B3aVIMOOTHOLLEHUAX B CBOEW XWU3HW. YTO unm Koro Bbl
nogpepxmnsaete? CyacTNMBbI N Bbl OT TOrO, KyAa yXoguT Bawa 3Heprua? MNocbinaete nn Bbl SHEPruio
TyZa, Kyaa xoTenu 6bl, ytobbl oHa wna? OueHrBasn, Kyda NocbinaeTe SHEPIO, Bbl MOXeTe 06HapYXNUTb
HeKkoTopble CBA3U, Gonblue He yMecTHble ana Bac. Ceilyac Bbl o6siagaeTe 6Gosblueli CMOCOOHOCTbIO
BbIGUPATD, KyZla MOCbIIaTh SHEPIUIO BO BHELIHEM MUpE.

[lonycTnm, y Bac ecTb CBf3b, KOTOPYIO Bbl O0JblUe He XOTUTE NOAAEPKMBATb WU “KOPMUTL" CBOEN
SHepruen?

BoT ynpaxHeHue, KOTopoe NOMOXKeT BO3BPATUTb MOCAaHHYI0 B MUP SHepruio!

YNPAMHEHWE: BO3BPALLEEHVE CBOEW SHEPTUI

Yoepxunante coctoaHne M3nyueHna dHeprumn CepaLeBunHbl.

DokycmpyiiTe BHMMaHWe Ha Mpusme Leapoctu (6okoBble BONOKHa CrpaBa).

Bbipa3ute 6narofapHoOCTb YUeNOBEKY UM MECTY, C KOTOPbIMU Bbl CBA3aHbI, U Bbipa3nuTe HamepeHne
BEPHYTb CBOI SHEPIUIO.

Mouemy 6narogapHocTb? O BonwebcTBEe 6MarofapHOCTU HaMMCaHO MHOMO TOMOB, U 3TO OCTaeTcA
BaXXHOW ¢yHAAMEHTaNbHOM MCTUHON. Tak NPOCTO M Tak cunbHO: “Cnacnbo Tebe 3a BCe, Yemy Mbl
Hayunnucb Bmecte. Celiyac A Bblbmpato 3abpaTb Ha3ag CBol 3Hepruio” BonwebHble cnosa? MHe
HpaBUTCA JyMaTb O TaKOM 3aABNEHMWM, KaK O BoslwebHoM bnarogapHocTy. bnarogapHOCTb MOXeT co-
TBOPUTb CBOOOAY M MPOCBETIEHME BO BCEX BALLUX XKU3HEHHbIX MEPEXNBAHMAX.

Mogymarite 0 TOM, Kak Bam Obl XOTeNIOCb NOAAEPKaTb STOT MUP, BO UTO BaM Obl XOTEIOCH BIOXKUTb
CBOI SHEPruio — B CeEMblo, Apy3eit, coobuiecTBa nnm obbeanHeHusa. CHoBa CHOKyCcUpyinTe BHUMaHME
Ha lMpusme Weapoctn. Co3HaTeNbHO Bbipa3uTe HamepeHue MocsiaTb CBOK SHEpPruio B Mup. 3atem
HabnofanTe, UTO NOYYBCTBYETE, NMPeAsiaras CBOK IHEPI U0 IMYHON NOAAEPXKKN.



AHanornyHo, c neBoN CTOPOHbBI TeNa CyLLECTBYIOT TPU ANNHHbIX BofokHa. O6nactb, obpa3oBaHHas
M3NyYeHNEM U3 YAKP U CBA3AHHasA C STMMU 6OKOBLIMU BOMIOKHaMK, Ha3biBaeTcA [pu3moi BknoyeHus.
BonokHa ¢ neBol CTOPOHbI cofep»aT CBETOBble AMCKM, MOJyyarollme 3Hepruio oT Mmrupa. Bo mHorumx
C/ly4yanx 3TW SHepreTmyeckne AUCKU akTMBMPOBaHbl HeJOCTaTOUYHO, YTOObI rapaHTUPOBaTb NoNyYeHue
SHeprun nogaepXku. Bol moxeTte yaepxuneatb coctoAaHne 3nyyeHusa SHeprun CeppueBrHbl. 3aTem,
chokycupyntecb Ha Mprame BknioueHus n cnpocute cebsa: “MNonyyato nu A enaemyo NOAAEPKKY OT
nogen, rpynn, Mect nnuv sewen?”

MonyyaeTe nn Bbl 3Hepruio oTTyAa, OTKyAa npegnouny Obl ee He nonydyaTb? OTBeYas Ha 3Tu
BOMPOCHI, YAepPXKMBaTe SHepreTMYeckoe cOCToAHMe GnarogapHoOCTX 3a BCIO MOyYyaemyio NoaaepPKKY.
OTO NOMOXeT Npeobpa3oBaTh IHEPruMi0 3apAA0B B Hoiee NPUrofHyI0 ANA UCNoNb3oBaHNUA Gopmy.

YMPAXXHEHWE: YOEPKUBAHWE SHEPTETUYECKOIO COCTOAHNA BITATOAAPHOCTU

Yoepxunanite coctosiHne M3nyueHnsa dHeprun CepaLeBurHbl.

3atem, U3nyyanTe HamepeHue 6arofapHOCTN Yepes Bce YeTblpe npusmbl YKC.

Bbl MOXeTe yaepXmBaTb TaKoe 3IHepreTMyeckoe COCTOSHME MOYTU ANA BCEro — CWibl, MUpa,
61arocoCToAHNA 1 T.4. DTanbl YNPAXKHEHUA Te XKe: CHavana usnydante dHepruio CepaueBrHbI, 3aTeM
n3nyyamte KOHKpeTHoe HamepeHue B YKC.

Korpga anvHHble MHGOPMALMOHHbIE BOMTIOKHA MO 06enM CTOpOoHaM Tefla npebbiBaloT B COCTOSHUM
OTHOCUTENbHOro 6GanaHca, nerye pa3opBaTb HeXenaTesibHble B3aMMOOTHOLWEHWA. Takke, B cdepe
CBOEN peanibHOCTM, Bbl MOXeTe un36exaTb COCKaNb3blBaHWA B He3[OpPOBble MaTTePHbl U3-3a
SHepreTMyeckoro BBofda MHPopMaumn nogbMu, rpynnaMmm, MecTamu wUanM BeLlamu, KOTopble paHee
onycTowanu Bawy 3Hepruto. Balwa npoHnUaTenbHOCTb YCUIUTCA, €C/IN Bbl CO3HATEIbHO MPUHMMAETE
WM OTKJIOHAETE HOBbIE MU3HEHHbIE CBA3M U B3aMMOOTHOLEHUA. [pakTUKynTeCb, NPAKTUKyNTeCb U
npakTrKyinTecs! (ynbibka)

MEPEOHWE BONOKHA - MPA3MA BALLEIO JTIMYHOTO MNOTEHUMANA

MyTewecTBysa M yya, A BCTpeYad MHOTMX pa3HblX Niofen, KOTopble, eCTeCTBEHHO, NPebbiBaloT B
pa3HbIX TOYKax CBOEro nyTewwecTBuA. HekoTopble ckaxyT: “Al paboTtaio M uTO-TO Aenak BCHO CBOIO
XN3Hb, A He Xouy JenaTtb 4To-nMbO elle. Bce, yero A xouy npsAmMo cenuac, - mupa” fl coBeTyio UM
CTPOUTb CBOW MUP TaK ryOOKO M MOLLHO, KaK Obl MM XOTENOCb, B SHEPreTUYECKOM Afpe UX CYLLHOCTN.
Ecnn 3710 Ta TOuKa, rge Bbl HaxoAWTeCb Ha MyTWU, A HaMOMWHal0: BCE Bbl — CyllecTBa OECKOHeYHOro
noTeHLUMana n MoXxeTe BblOMpaTb akTMBMPOBaTb Nto6oI 13 noteHUranos. Het popmynbl ana sbibopa,
HeT NPaBUJIbHOTO WU HEMPaBWUIbHOIO BbIGOPa, HET HEOOXOAMMOCTM AefaTb HEUTO KOHKpeTHoe. Bbl
JaXke MoXeTe BblbpaTb HMYEro He fenatb, NPOCTO OblTb CMOKOWHBLIMU U 3HaTb. W, KOHeUHO, Jaxe
HUYEero He fenatb 3HaUWT YTO-To Aenatb! He3aBMCMMO OT TOro, Kak Bbl BblOMpaeTe CTPOUTbL CBOW MUP,
Bbl BCE e CO-TBOpAeTe BONWEOCTBO MOMeHTA. MOCKONbKY Bbl — TBOPEL, A MArKO BO3pa)kato: paHblue
WS NO3Xe Bbl CHOBa aKTMBHO 3aXOTUTE TBOPUTL!

HALOEXObl, MEYTbI, XENAHNA, HAMEPEHWA

Bnepegn Bac cywectByloT Tpu 06onee ANMHHBIX MHOOPMALMOHHBIX BOMOKHa. ObnacTb,
06pa3oBaHHaA M3/yYEeHEM 13 YAKP 1 CBA3AHHAA C 3TUMU TPEMA NepefHUMUN BOSIOKHAMK, Ha3blBaeTcA
Mpun3moit JlnuHoro MoTeHumana — o6nacTblo N306MNMA NOTEHUMaNa N BO3MOXHOCTEN. B nuHenHoMm
BpemMeHn Mbl 6bl Ha3Banm 3To ByayLnM.

Ceemoesble OUCKU 8 3MUX Mpex 80J/I0KHAX yoepXKueaiom uH(opmMayuro, Kacalowyocs sawiux
Hadex0, MeuymaHul, XeJdHuUli U HamepeHul, U (YHKUUOHUpPYyIOM KAK nepedam4uku,
npumsausarwue Kk cebe “nodobHy” 3Hepauto. C NOMOWbIO CO3HAME/IbHO20 HAMepeHUs 8bl
Mo)Keme 8bI60OPOYHO AKMUBU3UPOBAMb WU 8CMABJIAMb HOBble HA0eX0bl, Me4YMmbl U XesaHus 6
3mu ONUHHbIe UHOPMAYUOHHbIe 80J/I0KHA. MU B80JIOKHA — 0YeHb 8AXHbIlU dCheKm mexaHusma
86800a e 3Hepauto Kocmuyeckoli Cemu.

TPEBOIM N CTPAXU

Kpome Hapexpa, MeuTaHWi, »XenaHuin U HaMepeHWiA, B NEPefHUX BOJIOKHAX YAEPXKMBAKOTCA TaKxKe
TpeBorm u cTpaxu. WHpopmauma 3Tux 3apAafoB cCBA3aHa ¢ BceneHHoW, n BceneHHaAa 4yecTHO



oT3blBaeTcA. BO3MOXKHO, Bbl 3HAaKOMbI CO CTapoVi MAeei, YyTo 4yacto OypeTe MPUTATMBATb TO, Yero
6onbliie Bcero boutech. MTak, UTo Mbl leflaeM CO 3HaHWEM TOro, UTo BceneHHasa oTBeyaeT Ha BCe Hawun
CUrHanbl — 0cobeHHO Ha Te, Ha KOTopble HaM Obl He XOTeNoCb, UToObl OHa pearnpoBana? Ectb cnocobbl
YMeHbLUUTb 3apAag. YoepxuBasa coctoaHne N3nyyeHusa SHeprum CepALeBuHbl, Bbl MOXKeTe BblpasuTb
HamepeHue BbICBOOOAUTb M3JIULIHIOW 3MEKTPOMAarHUTHYIO SHEPruio, OKPY»Kalolylo TpeBOory Wnu
HaMoMHEHHbIN CTpaxoM 3apsa. Kak ToNbKO HamepeHue BblpaXkeHo, npeanpuHumarite nobble
NpakTUYecKne AencTBumA, YTobbl NPOAOITKATL HEMTPANM30BbIBATL 3apA4 TPEBOMN UK CTpaxa.

NHorpa, Ka3zanocb 6bl U3 HUYero, NPoABAT cebst TpeBora unm ctpax. OueHb NpocTtan 1 3¢pdeKTNBHAA
TexHUKa npepnaraetca B Metoge Xoce CunbBbl. MeHTanbHO NMOCTaBbTe Ha CcTpax neyatb “OTmeHa,
OTtmeHa". [Jenawnte 370, yaepxuBaa coctoAaHne N3nyyeHuma SHeprum CeppLeBUHbI; Tak OHO paboTaet
Jaxe nyJuwel!

CAMOLEHHOCTb

O BaXHOCTM CAMOLEHHOCTM HanmcaHO MHOro TOMOB. BOT KpaTko TO, uTO ouwyuwaw =
“CaMOLEHHOCTb — KIIOYEBOI 3/1IEMEHT B NMpoLecce CO-TBOpYeCTBa. B rnyburHe ceba MHOrve 4yBCTBYIOT,
YTO HeAOCTONHbI WeapocTh Teopua. He ouyllas camoLeHHOCTUN, Mbl YMEHbLIAeM CBOK CMOCOOHOCTb
co-TBOpATb. Kaxabin 13 Hac — “yactb” TBopua, MHANBMAYaNbHaA YacTb LIENIOro, 1, ClliefoBaTesibHo, Mo
onpefeneHnto, Mbl LeHHbl. 1A CNoCOGHOCTUM CO-TBOPATb CYLECTBEHHO, YTOObl Mbl OCO3HaBanU
CBOWCTBEHHYI0O HaM LIeHHOCTb. Bbl Mo)keTe gaxke yAUBAATBCA, KakK TakoW MOTyLecTBeHHbIn Teopel
Mo3BOJIAET HaM YyBCTBOBaTb ceba HecToAWMMN. BOT CTUHHAA mepa Bennuus: TBopew No3BOSIAET Ham
CBOOOAHYIO BOJIIO M TEPMENMBO >KAET, MOKa Mbl OCO3HAEM, YTO Yy[o, KOTOPOE Mbl KOEM, YXKe
npousowno. Yyno — 310 Mbl. [lopa NOHATb 1 OLEHUTb, KTO Mbl YK€ €CTb 1 BbIMOJIHATb HEOOXOAUMYIO
paboTy, NoaAepKrBasa CBOK POJib B KOCMUYECKON CXEME BELLEN.

BOJIbLLUOE ECJIN

Yto 3HaumMT, KOrga Mbl YyBCTBYEM, YTO CO-TBOPSAEM XOPOLIO, HO BCE e KOHKpeTHaA mnaesa wuau
XenaHve He npoABnAeTcA? DTO MOXET O3HauyaTb, YTO B 3TO BPEMS KOHKPETHOe HamMepeHue He
Cnoco6CTByeT Hawemy pocTy. Korga Bbl NpakTUKyeTe CO-TBOPEHMe, Balla MPOHULATENbHOCTb
ynyyuwaetca. 3TO NO3BOJIAET Jlerye 0CO3HaBaTb, KakuMe M3 BalUMX Lieflell paBHAIOTCA Ha mporpecc
Bawen Oywn. A obHapyxmna HeuTo, YTo 0COOEHHO MOMOraeT B MpoLecce CO-TBOPEHMA: OLEHMBATb
noboe HaMmepeHUue, KOTOpoe MHe Obl XOTeNoCb NPOABUTL — “.. COOTBETCTBYET JIVl OHO fyXOBHOMY POCTY
nnu cnegytowemy wary fQywn”

Yto peanbHoO 3HauuT 310 60nboe ECJIN? 3To 3HAUUT, YTO Mbl BblparkaeM HaMepeHMe OBUraTbCA
Brepes B NOWCKe LIeSIOCTHOCTU, HAMepeHMe HalTK CBOE HacToALLee MecTo Kak GyHKLUOHMpPYIOLLen Ha
NOJIHYI0 MOLLHOCTb FapMOHMYECKON cunbl Bo BceneHHon. [lenas 3710, Kak CO-TBOPLbl, Mbl MPUHUMaEM
Ha ceba OTBETCTBEHHOCTb, BHOCMM BO3MOXHbI BKflad B rapMoOHUI0 BceneHHom unn ana “nonb3bl
uenoro”. Ecnn Bbl AeNCTBUTENBHO XOTUTE AEACTBOBATb Ha GNaro Lenoro, CHayana cnegyeT O0Cco3HaTb
Ba’KHOCTb Pa3BUTUA CBOEN LIeNIOCTHOCTU. XOTUTE N3MEHUTb MUP, HAYHWTE C Ceb.

ONHAMUKA NOEU

Korga nosasnaeTca HOBasA Maes, BOOXHOBEHUE WU »KeflaHne, Bbl MOXeTe YyBCTBOBaTb BOJIHEHNE,
HauMHaA CTPOUTb, OCYLLECTBAATb CBOK CTPACTb WM BKNadblBaTb SHepruo cepgua. [loBonbHO yacTo,
nepep TeMm, Kak NpeanpuHATb CNeayloWwmi Wwar B CO-TBOPEHUW, Bbl HauMHaeTe BCMOMUHATb: BaM
rOBOPWIIN, UTO Bbl HE CMOXKETE, UK, KOFAa Bbl MbITaNINCh OCYLECTBUTL NOLOOHOE, 3TO He cTpaboTano.
Ecnn 310 TaK, sHeprua ngem HauyMmHaeT pacCenBaTbCA ele A0 TOro, Kak Bbl caenaeTte nepsbin war. B
cnegyoLwnin pas, Korga Bac B3BOJTHYET HOBas naes, NonbiTanTecb caenaTb Tak:

YNPAMHEHWE: NPEABUAEHVE ANHAMUKU NOEN

YoepxuBanTe coctosaHne VsnyueHuna SHeprum CepaLeBuHbl.

MNpepcTaBbTe MAED, 3aKOANPOBaHHYIO0 B CBETOBOW ANCK.

Co3HaTtenbHO NomMecTuTe CBETOBOM ANCK B MHGOPMaLMOHHbIE BOSIOKHA Bnepeaun Bac.

Cenyac, sHeprus naen HaxoauTCA Tam, FAe MOXKET YCUMBATbCA U NepeaBaTbCA HEMnOCPeACTBEHHO
B Kocmunueckyto CeTb.



PAJOCTHOE HAMPAXKEHWE

Kak TofbKo Bbl MOMECTVNN NAEK UMW HaMepeHUe B BONTOKHA Brepeamn cebs, BO3HMKAET 340poBoe
HanpsxeHue. [la, MMEHHO HanpsxeHue. [JymanTe O HeM, KaK O HanpsKeHUU pagocTi Mexay
owyuleHnem “cervac” M peanbHOCTbIO, KOTOPYID BaM Obl XOTENOCb MNPOABUTb. DHepreTUyeckoe
HanpsXXeHne mexay Bamu 1 NpeKpacHbIM NapTHEPOM MOXET 6bITb MOLLHbIM cocTossHMeM. Co-TBopUTe
YMeCTHOe HamnpsXeHue C npeKkpacHbiIM NapTHEPOM, W cCo3JaguMTe MOTOK CO-TBOpYecTBa. byabre
BHMMaTeNIbHbl K OKpyawlemy, nb6o BceneHHaa Bcerga obecneuvBaeT “CblpbeM’, HYXHbIM [N
3BOMOUMN. YKasaHMA MOTyT CTaTb OYEBMAHbIMWA He Cpasy, HO, KakK TONbKO Bbl UX pacrno3HaeTe,
CnefyloWmnin Wwar npouecca NposABieHUsA NOTpebyeT AeNcTBMA C Ballell CTOPOHbI. MpeanpuHumanTte
YMeCTHbIE Larn ania nonaHon peanvsaumm cBoero HamepeHus. [IomHuTe, UTo roBopunu gpesHue: “He
XOWTe, MOKa NpUAET Ball Kopabsib, rpebute HaBCTpeyy 1 BCTpeyaiTe ero!”

Hayuntbca KanubpoBaTb ANMHHbIE BOJIOKHA BMepean Bac — CYLWECTBEHHO ANA YCNELHOro Co-
TBOpeHuA. Korga Bbl MomellaeTe »kenaHuve B BOJSIOKHa [pu3mbl JlnyHoro [lloTeHumana, nocnaHue
HanpaBnAeTcA MNPAMO BO BceneHHylo, Kak OyaTo ycuneHHoe rpomkorosopuTenamn. BceneHHas
oTBeYaeT NpubaBIeHNEM IHEPTM B TO, UTO BaM Obl XOTENOCb CO-TBOPUTDL. Pa3BrBaAch Takum obpasom,
Mbl COBEPLLEHCTBYEM CMOCOOHOCTb MOCbINATh SHEPruio 6onee N3ALLHO 1 LiefieHanpaBieHo.

LMK CO-TBOPEHWA

Yto6bl npomsBecTn K obecneynTb YCrewHoe MNpoABAeHWe, BMecTe C BalMM MNapTHEPOM-—
BceneHHon, foBepAnTe HOBbIM Pa3BUTbIM YMEHUAM W MOCbIIanTe yepes nepegHmne BOJSIOKHA ACHbIE,
HecyeT/MBble MocNaHWA. 3TO He BONWEOCTBO; B MpoLecc BoBneKaeTca paboTa, U Takas pafocTHas
paboTa. N3noxunTte BceneHHOW CBOW Lenn U HaAMepeHnsa 1 MOMHUTE, YTo BceneHHasA Bcerga gaet Bce,
YyTO BaM HeobXoAMMO ANA ABWKeHua Bneped. ECTb noroBopka: “Korga *M3Hb gaeT Bam JIMMOHDI,
caenante numoHaa”. MuM3Hb Jana Ham CO3HaHWe, a YTO Mbl C HUM Aenaem — Hall WHANBMAYaNbHbIN
Bbl6Op. Ecnn Bbl cMoXKeTe CMOTPeTb Ha JIMMOHbI C UYyBCTBOM 6NarofapHOCTV U HaxoguTb B HUX
3HaUMMOCTb, TO OTKpPOETe COBMafeHNA UM CUHXPOHUCTUYHbIE COObITUA, NOATaNKMBaLWme Bnepes,
WHOTAa OOHMM MaNeHbKMM LaXKOM 3a LWaXXKOM, WHOrga TUraHTCKUMW MpbbKKamu. Takue
CUHXPOHUCTUYHOCTU NPUXOZAT B GpOpMe HOBbIX CBA3EM WU PEeCYpCoB, CBEXUX UAEN, HaBbIKOB U
pacKpbIBalOWMUXCA TanaHToB, U ycunuealowenca ¢okycmpoBkon. CoBepLUeHCTBYA CNOCOOHOCTU Co-
TBOPATb, Mbl CO3[4aeM B MOBCEAHEBHOM XM3HU Oonblue CUHXPOHUCTUYHOCTeN. Mbl mpoponkaem
yCTaHaBNMBaTb OAHY CBA3b 3a APYrow, U Halle oblieHne ¢ BceneHHon npofomkaeT pacTu, CTaHOBACH
6e3rpaHMYHbIM UCTOUYHMKOM 3Heprun. B 3ToM umkne Mbl co-TBOpAeM pPaboTy, B3aUMOTHOLLEHMS,
TBOPYECKME BbIPaXKEHNA 1 N306MMe, NUTAIOLLEE HaLLly SBOJTOLMIO.

BoT uTO Mbl AENCTBUTENBHO AenaeMm, Korfga co-TBopsaem. Mbl “06xoanmM” TpEXMEPHYI0 peasibHOCTb U
OTKPbIBAaEM CBOW SHeEpreTnyeckme cxembl oA obueHna ¢ 6onblummmn acnektamu Ceba. [losepas Ton
yactu cebs, ABNAOLLENCA Halen NOTEHLMANbHON CYLLHOCTbIO, Mbl Pa3BMBaeM pabouyto CBA3b C 3TUM
noteHumnanom. OTKpPbITVE SIHEPTETUYECKMX CXEM MOXOXKE Ha HOBbIN CUAIOLWUI NYTb Yepes nec. Kaxkabin
pa3, Korga mMbl MAEM 3TUM NyTeM, OH CTaHOBUTCA Bce 6onee 1 6onee 3HaAKOMbIM, U fierye CTaHOBUTCA
JOCTNYb CBOEro LeHTPa MMPa, CMOKONCTBUA U CUibl. IMEHHO TaK Mbl peanv3oBblBaeM CBOU Lienu B
rapMoHUK ¢ [lyxom 1 OTKPbIBaeM CBOW UCTUHHDBIA KOHTPAKT WM KOHTPAKTbI (MX MOXET OblTb MHOTO).
Yem 6oniee Mbl WUCKYCCHbl B pPa3sMELEHUN YMECTHbIX SHepreTMyecknx 3apsaoB B AJIMHHbIE
nHOpPMaLMOHHbIE BOMIOKHA Briepean Hac, TeM 60bLIWIA SHepreTMYeckuii 3apag Ham JOCTYNeH, Koraa
Mbl COTBOPAEM CBOK HACTOALWY peanbHOCTb K3 byayuwero. Annak Yonpa HanomuHaeT 06 3Tom,
roBOps: BOMWEOHNK CO-TBOPSET CBOI PeasibHOCTb “B 06paTHOM HanpaBfieHUN” — NO3BOJIAS SHEPrUN
Oyaylwero Co-TBOpATb HacTosiwee. W, HakoHeu, co-TBopsA nocpeactBom [pusmbl  JluHoro
MoTeHumana, mMbl He nNpocum [lyxa BeCT K KOHEYHOMY pe3ysibTaTy CBOUX KeflaHWl, Mbl MPOCKM
WHCTPYMEHTbI, UTOObI CO-TBOPATbL €ro CamMuM.

YMNPAXHEHWE: CO30AHVE BOJbLLEFO 3APAA CO-TBOPEHUA B CEMYAC

YoepxunBante coctoaHne M3nyueHna dHeprum CepaueBurHbl.



HanpaBbTe BHMMaHMe Ha3ag B 06nacTb Mpusmbl JIMYHOTO YCMneHNs 1 NoYUTanTe CBOKO NCTOPUIO,
0CO3HaBas, UTo BCe, YeMy Bbl HAayUMNIUCb WU NEPEXNUIM, YMECTHO. 3aTeM, NPOYHO LEeHTPUPYNTECh B
celiyac, Bblpa)<as HaMmepeHue YBeNnUYMTb M3NyUatoLLyoCA SHEPTUIO CepALEBHbI.

B TakoM 3HepreTMyeckom COCTOSIHWW, Celyac, Bbl MoXeTe 3PPEeKTUBHO CO-TBOPATb C MOMOLLbIO
ONVHHBIX  BEPTUKaNbHbIX WHGOPMALMOHHBIX BOJSIOKOH, PacMofioXeHHbIX Brepean Bac. MmMeHHO
JOCTVXKEHME TaKoro >SHepreTMyeckoro COCTOAHUA MOMOraeT yBeNInuYMTb A0 MaKCMMyMa Haliu
noTeHUManbl, Korga Mbl BblPaBHMBAEMCA C HaWMM MPeKpPacHbIM OGeCKOHEYHbIM MAPTHEPOM — C
BceneHHown. B nepepgHenn yactu YKC Bbl MOXeTe PpOKyCMpOBaTb CBOKO SHEPruio CO-TBOPYECTBa Kak
nasep.

KPYTOBOE BPEMA

JluHeliHoe 8pemsA — 3TO Takoe BOCMpPUATME, KOrga Bpems TeuyeT B Buae nocnegoBaTeslbHbIX
MOMEHTOB, OAWH 3a ApYruM. JInHenHoe BpeMa — Hall TPAAMLMOHHbINA CNOCOO MbILUNEHNA O BPEMEHM;
yAOOHbIA CNOCco6 MOHMMATb ACMeKT HALWero onbiTa, Ha3blBaeMblil YyenoBekom. C Apyroi CTOPOHDI,
Kpy2080€ 8pemMs — 3TO BOCNPUATIE BPEMEHN KaK MHOXXECTBA COObITUI, NPONCXOAALLNX OQHOBPEMEHHO
N pa3fenieHHbIX Haleln MHTeprpeTaumen 3STUx cobbITUiA. B KpyroBoM BpemeHn TepMUHBI “npoLusoe”,
“HacTosee” 1 “Oyaywee” NOHMMAlOTCA 6oniee TEKYUM M YHUBEPCaNbHbIM 06pa3om. Kpyrosoe Bpems
— YROOHDBIN cnocob NOHMMAaTb aCMEKT HALLErO OMbITA, KOTOPbIA Mbl Ha3blBaeM JYXOBHbIM. B KOHEUYHO
cyeTe, CyLLECTBYeT TONbKO Be3fecyllee celivac.
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MNocmoTpute Ha pucyHok 3.7. 3ameTbTe, UTO 3afHUE U NepefHue BONOKHA CBA3aHbl C dHepruemn
CepaLeBUHbl MOCPEACTBOM BOCbMMOOpPA3HbiX neTenb. UHpopmauus B ¢opme 3HepreTmyeckmx
3apAAOB LUMPKYNINPYET M3 3afHbIX BOJIOKOH, HalLen UCTOPUK, Yepes NeT/I U B SHEPTUO CEPALEBMHDI
Unn gpemsa celiuac. HepreTnyeckmne 3apagbl U3 speMeHu celidac TakKe LMPKYIUPYIOT Yyepes netim
Ha3ag, B Hally NCTOpMIO.

noteH-uuan
CEMYAC
ncropua



AHanornyHo, sHepreTMyeckne 3apafabl U3 celydc UMPKYINPYIOT Yepe3 NeTaMm K BOJSIOKHaM
BMnepeAmn Hac, Halwemy NoTeHUMany, U dHeprua noTeHuUMana 3aTem BO3BpaLLaeTcA K cepALeBrHe Um
spemeHu cetiyac. Korga Bbl KOMOVIHMpYeTe 3TU ABa NaTTepHa, B pe3y/bTaTe dHeprua LMpKynupyet
MONHOCTbIO Crnepean Has3ag W HaobopoT. CyTb 3TMX MPOCTbIX MATTEPHOB MoOMoraet ob6bACHUTbL
yTBEPXIEHWA, Takne, Kak “HeT Takoln Beluw, Kak Bpema” nnu “HeT HWU mpolunoro, Hu Gyaywero, Bce

NpPOnCXoauT B celivac”.
nepefHue
BONIOKHa
3agHue
BONIOKHa

Takum obpasom, Hale ollylleHne celiydc CO3A[aeTCA NMOTOKOM SHEPrMn 13 Halen uctopuu u
noTeHyuana. [ peBHMe yuynnun: eqMHCTBEHHbIV, UCTUHHO CYLLECT-BYIOLNA MOMEHT —
celiyac, n Bce npeobpa3oBaHNA COBEPLLAIOTCA BO 8pemeHU celivac. Korga mMbl YUMMCA, KaK XWUTb B
celiyac, Mbl Hecem GOnblUNIA 3apAj CBoel CywHocTh. Yem 6Gonblimin 3apAg Mbl yaepXnBaem BO
BpeMeHu celtuac, Tem 6onbLue Halle npeobpasoBaHme.

PucyHok 3.7 Kpyrosoe
Bpems
SHepeuA
CEPALIEBUHbI

Recent
__additional
strands

HWKOIAA HE KOHYAIOLAACA NCTOPUA

AONON-HUTE/Ib~Hble
cnpanu

YKC Bce ewe pa3BuBaeTcAa. HegaBHO akTMBM3MPOBanuCh ele ABeHaguaTb cnvpanen. Ha pucyHke
3.8 HoOBble Cnupanu NpeAcTaBieHbl ABEeHAAUATblo TOUKaMy, 0OpasyloWyMy BHYTPEHHUIA Kpyr. Ha
WAMIOCTPALMM TakXKe MoKasaHbl ueTblpe OonbliMe HeCMMMETPUYHbIE BOCbMEPKM, OKpyatlyme
KaXayto OTOENbHYIO rpynmny 13 TpexX ANUHHbBIX BOMOKOH.

Ha pucyHke 3.9 nposABnAlTcA 3HaKOMble NaTTEPHbI, KOrAa BOKPYr KaXAOW M3 YeTbipex rpynn
pucyeTca KoHTyp. Bubpaumm 3TOro nmatrepHa OMUCbIBANNCb C MOMOLLbIO YeNlOBEYECKON MCTOPUN.
CoefiHMTE 1X 1 MONYYNTe KOHTYP YHUBepcanbHon Kannbpyemown Cetn

PucyHok 3.8 12 HegaBHO

aKTUBM3VPOBaHHbIX cnupa-nen (Bug cBepxy)

Ecnim mbl paboTaem C HamMepeHVeM W 3SHepreTmyeckumu ynpaxHeHuamu, YKC npogomkaert
bopMMPOBATLCA; Mbl YCUNMBAaEM CBOK CMOCOOHOCTb yAepKMBaTb HOBYIO SHEPrUi0 1 MOJIHOCTHIO
NPOsB-NIATb MHOFOMEePHbIX cebs. [laxke unTas 3TU CNOBA U U3ydasa WIMOCTPALMK, Bbl CTUMYNIMPYETE B
cBoei cywHocty sHepruio YKC. C TOUKM 3peHus Halero 6eckoHe4yHoro fl, nyTelwecTBue HUKorga He
KOHYa-eTCA, a pagocTb Heonmcyema. Kakon Bennkmi nnax!
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PrncyHok 3.9 3HaKOMbI1 NaTTepH
(Bnp cBepxy)

... Umoz0a npasusibHoO omoame Mo, 4mo Ml HaWerl...
Puuapg bax. Yatika [xoHamaH JlusuHacmoH

asa4
MHo2omepHbIe cxeMbl

Baw nopman e 2unepnpocmpaHcmeo
PeanbHocme — nonpocmy unso3us, Xoms u ycmouyugas.
Anvbepm SlHWmMeulH
Camas sennukas unio3us, Ymo y Hac eCmov 02PAaHUYeHUs.
Pobepm MoHpo
Cywecteyetr nu Kocmudecknn NHTepHeT? Kak Mbl MocbiiaeM NMOCnaHWA OaneKkomy MpUeMHUKy?
KakoB MexaHu3Mm nocbinaHua “sHeprun” no Bo3fyxy? CyllecTBYyeT NN MeXaHW3M, CBA3AHHbIA C
N3BECTHbIMW NapaHOpPMasibHbIMU ABIEHUAMN?
3a npepenamv BUOMMOW 3NeKTPOMarHUTHOW akTMBHOCTM MoO3ra cyllecTByeT cdepa akTUBHOCTU
cKanApHoU 80/HbI 1 2unep@dyHKYUOHAIbHbIe NPOLECChl. B 3TUX CTPYKTYpax Haxo4ATcA MexaH/3Mbl Ana
BO3HVMKHOBEHMWA OCO3HAHUA Bbiwe GU3NYECKUX CUCTEM — BHE Hallero NpoCTpaHCTBa-BpeMeHW. JTu
npoueccbl 06ecneunBaloT MexaHU3M [N HeIOKAIbHbIX ABNEHNN. Mo3r — KBaHTOBbLIN HesIOKasbHbIN
npoueccop.
FONTOrPA®UNYECKII MPOLIECCOP
M3 Tpynos yueHoro Mpubpama M3BeCTHO, YTO MO3F paboTaeT Mo ronorpadpuyeckum NpPUHLUMUNaM.
Hanpumep, namatb n 3peHne — GyHKLMM, HE NPUCYLLNE HUKAKOW NTOKaNn3oBaHHOW obnactu. PasHble
yacTy mo3ra obecneunBaloT 4OCTYN KO BCell nHbopmaumun. YaMBUTENbHO, HO B NpuMepax, rae obnactu
MO3ra yaasnieHbl XUPYypruyeckum nytem, Hekotopble OyHKUMM MO3ra NPOAosiKalT 6ecnpenaTCTBEHHO
OCYLLEeCTBAATHCA.
OTKpbITO, YUTO MO3r B AENCTBUTENIbHOCTM HaMHOrO GOMblue aHanU3aTop Yacmom, Yem NpoCTo
aHanu3aTop HanpsKeHW WnM noTeHumanoB. Mo3r He QYHKUMOHMPYET Kak MPOCTO/ aHasioroBbii
npoueccop. Ckopee, OH PYHKUMOHMPYET KaK aHanM3aTop 3NEKTPOMArHUTHbIX BOSTHOBbIX NaTTEPHOB.

Hapagy ¢ cepguem, Mo3r - O6onblio# NPOU3BOAWTENb  3NEKTPOMArHUTHON  aKTMBHOCTY,
SHepreTUYecKnxX NaTTePHOB N U3NTyUYEHUS.
YKMIOKOE B3AVIMOJENCTBUE

B cBoeli kHure [pasumobuosnozus: Hoeas 6uogusuka bupgeH o6cCyXpaeT 3aragouyHblii
MeAULMHCKUIN GEHOMEH — COCTOSIHME MO3ra, Ha3blBaeMoe 2udposHyeganum. NMpu 2udposHuyegpaiume B
MonocTU Yyepena MHAVBUAOYYM MMEET TONbKO 5% BellectBa Mo3ra. OcTanbHOE MPOCTPAHCTBO, 95%,



3anofiHeHO BoAoN. U Bce e, yenoBeK B TakOM COCTOAHMM YHKLMOHMPYeT Kak nobol apyromn
HOPManbHbIN YenoBek. YTo 3TO FOBOPUT O CKPbITbIX GYHKLUAX Mo3ra?

Kak nepeBanouyHad cTaHUMA MeXAy BHYTPEHHUM W BHEWHMM MWUPaMK, MO3r MpofosKaeT
bYyHKUMOHNPOBATh Kak B3anMOJENCTBME, AaXe B Cllyyae eu0posHyepaauma.

Yacme 3a2a0ku nexxum 6 CKpbimol AKMUBHOCMU HeJIOKA/IbHOU CKaNApHOU 60J/IHbl U
CKansApHouIX NOMeHYyuasnoes.

Opyrve acnekTbl 3TOM 3arafkn ciiegyeT pacKkpbiBaTb C MOMOLLbIO MOHUMAHUA CBONCTB CTPYKTYpbI
Bogbl. CKpbITble CTPYKTYpPbl CO34at0T KaHasbl CBA3M, NO3BOAAOLWME “>KUAKOCTU” PYHKLNOHMPOBATb Kak
3amMeHWTeNb Mo3ra. Takne ABNEHUA He MOTYT ObiTb MOHATbI HA OCHOBE MPOCTOW 31EKTPOMArHUTHOMN
Teopun. bonee Toro, MO3r CyXuUT Kak B3aMMoOZenCcTBuE MeXay MHOroMepHbIMK peanbHocTamu! Hawe
noHATMe ronorpadumn BKoYaeT B cebA peasbHOCTb BbICIIMX M3MepeHuin. Kak TakoBble, B CBOEW
LeNnoCTHOCTW, Mbl OTHOCMMCA KO Bcemy, Ymo Ecme. Bce cBasaHo. lNo cywecTtsy, Bce — ogHo!

FMNEPMNPOCTPAHCTBEHHbIV COEAVHUTESb

BupoeH 3HakoMuT Hac c gpyrum acrnektom obpabatbiBatollent cnocobHocTn mo3sra. Mosr -
npounssoanTesb 1 0OHapYyKUTenb (eTeKTop) ckanApHbIX BOMH. CKanapHasa BO/IHA — 3TO CO@AUHUTEND C
NPOCTPAHCTBOM BbICLLIEFO U3MEPEHMA — BaKyyMOM FMMepnpocTpaHcTBa. VMIMeHHO cKansapHaa BOJHA
NPoXoAMT NO KaHanam Mexay n3mepeHuammn. IMeHHO nocpeacTBOM TakMX KaHanoB MM NOPTanoB Mbl
cBA3aHbl C BuXpAMU TBopeHmA. CBA3bIBAACb C BUXPAMU, SHEPrmm Ayxa BXogAT B $u3MyecKylo
peanbHOCTb Hallen YenioBeyeckor Bubpayuum.

Knioy K ceasu snemeHmoe danexkux opyz om Opyza usmMepeHuli Jiexxum 6 HAXo)0eHuu uau
ycmaHosesieHUUu ceAsell, nymel, cxeM ujJu Nopmasnoe (ecmecmeeHHbIX 4ACmom, XU3HEeHHbIX
yacmom, 80/4We6HbIX OKOH, MeXNPOCMPAHCMEBEHHbIX y3/108blX MoyeK, mocma/
npocmpaHcmeeHHO-8peMeHbIX myHHeJleli 8 2unomemuyeckoli modenu BcenenHoll SliHwmeliHa -
Po3eHa), komopble ecmecmeeHHO U 2apMOHUYHO (Pe30HAHC) céA3blearom zeomempudu.

Kak BMOHO 13 camoro Ha3BaHWA, CKanApHas BOMHAa ONpefensAeTca Kak CKanap, BennymHa wunm
“konuyectBeHHoe” 3HayeHue. OTClofa, CKansApHaa BOMHA NepefaeT Uiv yaepxmnBaeT MHGoOpmMaLuio.

CkanAapHas 60/IHA — 3MO 2unepnpocMpaHcmeeHHas 6osHd. OHa cyujecmeyem 6He 06bIYHbIX
o2paHuYyeHuli npocmpaHcmeom u epemeHemM. OHa 0euzaemcs Co c6epxceemosbiMu CKOpocmamu
(6bicmpee, yem ceem) Kak eud HapyuweHus 0aejieHus 8 eaKyyme npocmparcmea. [1o0o6Ho momy,
KaK 38yK pacnpocmpaHsemcsa 8 6030yxe, CKanApHAs 60/IHA Osuz2aemcs KaK ceepx3syKosoe
HapyweHue 6 eaKyyme.
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PncyHok 4.1 MNMaTTepHbl CKanspHON NOACTPYKTYPbI. HanpassieHHeie HAPYXy acnekmel MoO2ym CMewdmscs,
NOCKOJIbKY Kaxods u3z cucmem obaadaem cgoeli cobcmaeHHoU yHUKanbHolU cmpykmypol nammepHa. OHu 0eMoHCmMpupyrom
nooCcmpyKmypel oyeHb pasHeix nammepHo8. CKanapHble 80JIHbI NEPeHOCAM UHMOP-MAyuo 8 8ude 3/1eKmMpoMAazHUMHbIX
wabnaoHHeIx nodcmpykmyp. [lpumep — co-meopume ckanapHsIU ucyenarwut nammepH, Komopbilt 6yoem neqyums 60/1e3Hb, a
3amem nodsepaame 6UOI02UYECKYIO CUCMeMY CKAIApHOMY “U3nyqeHuro” uau 8akyuHayuu. Mo3z npou3gooum ckanapHele
80/1Hbl. [loOpasymesdemcs, 4mo 3mu CKAAApHbIe 80JIHbI MO32a CK/1AObIBAIOMCA 8 NAMMEPHbI, 8 cOoOmMeemcmauu ¢
HamepeHueM UHOUBUOYYMAd. S/IeKMPOMA2HUMHAA noocmpykmypa “meicnu” nosensemca 8 ckanapHol eonHe. (Cm.
lpumeyvaHue k 2nase, N° 22)

CKaﬂﬂprle BOJIHbI MoryT O6pa3OBbIBaTb 3aKOHYeHHble n C/NOXKHble CTalyMOHapHO
B3anmosBinAawwmne natTepHbl. B >tom cnliydyae Mbl Ha3biBaeM WX CKalAPHbIMW NoJiIAMU. 3aTeM, 3TN
CTPYKTYpPbl CyLLECTBYIOT B BaKyyme MPOCTPaHCTBA-TMNepnpoCcTpaHCTBa. Baanmosnnawwme nattepHbl
06pa3syloT YHUKasbHYl0 CeTeBYl0 CTPYKTYypy. brvpaeH onucbiBaeT ee Kak “yrnopsafouyeHHyl CeTb

NpocTpaHCcTBa-BpemeHn/Bakyyma” (Cm. pucyHok 4.2). CeTb CBAi3aHa C MPOCTPaHCTBOM 1 BpeMeHeMm!
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PncyHok 4.2 NMpocTtpaHcTBeHHO-BpeMeHHaA CeTb. [ipocmpaHcmeeHHo-8peMeHHAs Cems opeaHusyemcs no
yacmome, 3Hepauu, npocmparcmay u epemeHu. N-mepHas (N>3) Cems npedcmassieHa 8 ckpblmom (c8epHymom) nopsaoKe Kak
20/102paghuyeckas 83aumMoceasb 8cex sewel 80 8pemMeHU U npocmpaHcmee. Hawa uHimepnpemayus: YKC npedcmasnisem
coboli UMEHHO MAakyl NPoOCMPAHCMBEHHO-BPEMEHHYI0 Cemesylo CMpyKmypy, €O 8Cemu C8A3AdHHbLIMU C Hell
2unepnpocmpaHcmeeHHuIMuU npusHakamu. Takaa Cemos moxem 6bime HacmpoeHa 6:1a200apA ynopAOOYEHHbIM 8HYMPEHHUM
CMPYKMYpPam, 2§apMOHUYHO OMHOCAWUMUCA K NPOCMPAHCMBY-8pemMeHU. BHympeHHAA HeslokansHas cmpykmypa peazupyem
nocpedcmeom 3¢pghekmos pe3oHaHcd. HacmpoeHHas Cemb 2dpMOHUYHO COOMHOCUMCA C KOOpOUHAMAMU U cobbiImusmu
npowsnozo u 6ydywezo npocmpaHcmea-epemeHu. KoopOuHamel npocmpaHcmed-8peMeHU C8A3aHbl  NOCPedCcmeom
2UNepKaHanos.

APTUCTUYHO BUBPUPYIOLLIEE MONIOTHO

Bakyym moxox Ha OCHOBHOE MONOTHO, obecrneumBalollee KaHBY, Ha KOTOPOW CTPOWUTCA Halla
NPOCTPaAHCTBEHHO-BPEMEHHAA peanbHOCTb. Bbille BakyymMa Mbl HaxoAuMM WHrpagueHTbl (TO ecCTb,
SHEPrui U KanbKu/MopdporeHeTUYeCKne Mons), uUToObl CTPOUTb TPEXMepHyl GU3UYECKyto
peanbHocTb. OnucaHHble Lengpenkom mopduryeckme nona MoryT 6biTb MOHATLI Kak CKansapHbie Nons.
Dusnueckylo MaTeprlo MOXHO paccMaTpuBaTb Kak CToAYMe BOJIHOBble MNaTTepPHbl. JTO dopma
CKaNAPHOro pe3oHaHca.

CkanapHas BOJ/IHA He NMOX0Xa Ha 0ObIYHYI0 3N1EKTPOMArHUTHYI0 BOMIHY. HeCcMOTpA Ha To, UTo Mexay
3TUMWN ABYMA BOJIHAMMW MOXHO YCTAaHOBUTb B3aMMOCBA3b, CKasApHaa BOJIHA He OOHapy»KMBaeTcA C
MOMOLLbIO TPAANLIMOHHbIX CpeAcTB OOHapy»KeHMA.

PE3OHAHC CO BPEMEHEM

Takne BOMHbI AaBAT NN M3MEHSAIOT NPOCTPaHCTBO-Bpems. OHM CBOBOAHO ABUralOTCA B YETbIpEX U
6onee um3mepeHusax. CkanApHas BOJIHA MOXET [BUraTbCA MOJILKO 80 8pemMeHU, TO eCTb, MOXeT
HaxoAUTbCA B OQHOM MeCTe U U3MEHATb NOTOK BpeMeHu (unu gpyrue cBonctaa). OHa MoXKeT ABUraTbCsA
B Pa3/INYHbIX KOMOWHAUMAX 3TUX ABYX NpMMepoB. Takme MOAeNU MNOBEAEHMA OMMUCbIBAOTCA Kak
pe30HAHCHble ABNeHNA. Kak BUANM, pe30HaHC MOXET MPOABAATbCA Pa3fNYHbIMK cnocobamu. 3aech,
KOHLIENUUA pe3oHaHCa MOXET OblTb BblpaXkeHa Kak CBA3b MPEeUMyLLECTBEHHO C NPOCMPAHCMEBOM UK
co spemerem. Xumb 6 CEMYAC o3Hauaem 6bimb HACMPOEHHbLIM 6 Pe30HAHC C NPOCMPAHCMEOM-
spemeHem!

MPOrPAMMUPYEMbIE MATTEPHbI



B ocHoBe cKanApHOWM BOJIHbI NEXWUT CKanApHbll noTeHuman. OgHUM M3 TakuX NOTEHUManoB
ABNAETCA NEKTPOCTaTUUECKUI CKanApHbI noteHuman (Cm. pucyHok 2.6). OH npefcTtaBnsaeT cobon
OCHOBY 3N1€KTPOMarHUTHOW BOMHbI. CKanAapHble NoTeHLMasbl BbICOKO BHYTPEHHE OPraHM30BaHbl.

BHympeHHe, ckanapHelli nomeHyuasn C6A3aH KAK C JIOKAJIbHbIM, MAK U HeJIOKAJIbHbIM
npocmpaHcmeom! CKanApHasA e0/IHA nepeHOCUM nammepHsl Yepe3 2unepnpocmpaHcmeo 8 suoe
uHpopmayuu. Camaa 3HA4UMAA XAPAKMepUCMUKA CKAJAAPHO20 nomeHYuasa — oH cooepxxum
noocmpykmypy. KoHkpemHble 3n1eKmpomMazHuUmHble nammepHbl 3aKOOUpPOBAHbI  uaU
codepxxamcA 8 u0e nammepHO8 8 XMoM nomeHyuase. Takue nammepHbl cNOCO6HbI C8A3bIBAMb
3Hep2uio C NOMOWbI0 2apMOHUK 4acmom, HaX00AWUXCA 8 CKaIAPHOM nomeHyuarie.

3T naTTepHbl MOryT ObITb 3anpPOrpaMMUPOBaHbl WKW CKOHCTPYMPOBaHbI, YTOObl Co3pdaBaTb
KOHKpeTHble 3¢deKTbl B3aMMOAENCTBUSI C MAaTepren N CBOMMU COOCTBEHHBIMK TOHKUMW nonsimm [1].
YnopsapoueHHasa CeTb MpPOCTpPaHCTBa-BpeMeHun/Bakyyma, 06pa3oBaHHasA CKalApPHbIM MOTEHLMANOM,
ABnaeTcA n-mepHon (n>3) cTpykTypon. OHA €843aHA C NPoCMpaHcmMeom u epemeHem! HeBO3MOXHO
BM3Yyanu3npoBaTh WU NPOUIIOCTPMPOBATb, Kak Bbiriagena Obl Takaa ceTb. BHyTpy ceTn Haxopatcs
YacToTa, SHeprus, MPOCTPaHCTBO 1 Bpema. CeTb NpefcTaBnaeT cob0M CKPbITbIN (CBEPHYTbIN) NOPALOK
1 ronorpaduyeckyio B3aMMoCBA3b BCEX BELLEN BO BPEMEHM 1 MPOCTPAHCTBE.

‘Past’
spacetime
coordinate.

hyper-
channels

‘NOwW’ ‘Future’
spacetime
coordinate

PucyHok 4.3 CoepguHnTenb NPOCTPaHCT-Ba-BpeMeHU. N-mepHas (n>3) npocmpaH-cmeeHHo-8peMeHHAs ceme
paccmampusaem npocmpaHcmeo-epeMsa Kak KOHmuHyym. HacmpoeHHas ceme co30dem 2apMOHUYHYIO 83AUMOCBA3b MeX0y
KOOpOUHAMamu npocm-paHcmad-speMeHuU mak, Ymo Mexoy 8Hym-peHHUMU CmpyKkmypamu cyujecmayem pe3o-HaHc. Caasu
Mex0y omoasieHHbIMU COBbI-MUAMU 8 NPOCMPAHCMBe-8peMeHU YCmaHas-u8armca nocpedCmeoM 2UNEPKAaHanos, 3aeu-
cauux om yacmomel (“sonuiebHoe OKHO” UU KOHUenyus MexnpocmpaHCmeeHHbIX y3/108bix moyek bupdeHa u Tunnepa).

lunepKaHasnbl MOXHO ecmecmeeHHo Hacmpoume.
“CEMYAC”
“BYRY-ILEE”
KOOpPAWVHa-Ta NPOCT-paHCTBa-BpPeEMEHN
runep-
KaHanbl
“NPOLL-JIOE”
KOOpPAWHa-Ta NPOCT-paHCTBa-BpeEMEHN

Hawa nHTepnpetauus: YHusepcanbHaa Kanubpyemaa Cetb (YKC) npepctaBnAer co6o MMEHHO
TaKylo MPOCTPAHCTBEHHO-BPEMEHHYIO CE€Tb CO BCEMU CBA3AHHbIMW C HEWN rMnepnpoCTPaHCTBEHHbIMUA
CBOWCTBaMU. TaKylo cems MOXHO Hacmpoumse, U6GO YnopAOOYeHHble BHymMpeHHUe cmpykmypesl
2apPMOHUYeCKU COOMHOCAMCA C NPOCMpPAHCMBOM-8peMeHeM U pedzupyrom C nomouwjbio 3¢gekmos
pe3oHaHca. HacTpoeHHaA nNpOCTPaHCTBEHHO-BPEMEHHaA CeTb TrapMOHUYECKM COOTHOCUTCA C



npoLwsbiM, HacToAWwMM 1 Gyaywmm. Hawa MHoromepHas uyenoBeyeckas gMHaMmUYeckas CTPyKTypa
CBf3aHa C rApMOHMNYECKN HAaCTPOEHHOW NPOCTPAHCTBEHHO-BPEMEHHON CETbIO.

YETOBEYECKMIN MO3I KAK CKANAPHbBI NEPEBOAYNK/UHTEPOEPOMETP

Cnctema, cnocobHas npeBpaLlaTb CKanApHbie BOSHbI B N1IEKTPOMarHUTHbIE, @ 31IeKTPOMarHUTHbIe
BOJIHbI B CKanApHble, Ha3blBAaeTCA NepesoOYUKOM. 3eMNs — TUTaHTCKUA 2eHepamop/nepesooyux
ckansApHol BosiHbl. OHa o6nafjaeT MHOXECTBEHHbIMU PE30HAHCHbIMU CKanApPHbIMU pexnmamn [3].
3emna, JlyHa n ConHue o6pa3yloT YHMKanbHYl CKanapHyl cuctemy. CrredosamesnbHo, 3emas —
MHO20MepHAas cmpykmypa.

B MeHbLeM MacwiTabe, ApYyrMy CUCTEMAMU-NIEPEBOAUNKAMY ABMAIOTCA HaNPAMEHHblE KPUCTaNbl,
HeKOTOpble MNONYNPOBOAHUKOBbIE MaTepuanbl, AN3NEKTPUUECKME KOHAEHCATOPDI, N1a3Ma U CKA/sIApHble
uHmMepgepomempel. Yesnogeyeckuli Mo32 TOXe MepeBOAUMK CKANAPHBbIX BOJSIH, TO €CTb, MO3I MOXeT
Npeo6pa3oBbiBaTb 3NEKTPOMArHUTHYIO SHEPrnil0 B CKansApHble BOJSIHbI M CKanspHble BOJSIHbI B
SNEKTPOMArHUTHYIO 3HEpPruo. JNeKTPOMarHUTHaA aKTMBHOCTb MO3ra — BUAMMbBIA U3MepAeMbli
KOMMOHeHT. CKanApHasa akTMBHOCTb MO3ra He OGHaPYX1BAETCA OObIYHBIMU CPeCTBaMM.

CkanapHble  BOJIHbI  MOXHO  KOMOWHMpoOBaTb, 4YTOObl  CO34aBaTb  B3aMMOBAUSAOLWME
(MHTepdepeHLMOHHbIE) NaTTepHbl. ECn nHTepdepeHUNOHHDBIN NaTTepH CPOKYCMPOBAH YMECTHO, OH
6yneT nNpoABnATb AN CO3A4aBaTb SHEPIMI0 Ha pPaccToAaHUN. Takol Npubop HasbiBaeTcA CKanApHbIM
nHteppepometpom. CornacHo buppeHy, cylecTByeT cKanapHasa TeXHONOrMA, CNocobHan nepenasaTtb
SHepruto Yepes runepnpocTpaHcTBo [4]. Takaa TEXHOMOIrA MOXET NPOABNATb SHEPTUIO B TPEXMEPHOM
MPOCTPAHCTBE, B HEKOel OTAaNIeHHOW Touke M OKasblBaTb BAMAHME Ha QU3MUecKne CUCTEMDI,
HaxopsLlmeca B 3TON Touke. Ha ganekunx pacctoaHuAxX, NnaTTepHbl MOTryT GbiTb 3aMpOrpaMmMm1pPOBaHHbI
WM CKOHCTPYMPOBaHbI B CKaNsPHbIX BOJIHAX TaK, YTOObl OKa3biBaTb KOHKPETHbIE B3aMMOBVALME
3¢ PeKTbl Ha MaTEPUIO U TOHKKE NONSA.

MNONYWAPHAA NHTEPOEPOMETPUA

Interference
ENERGY ZONE

Diagram adapied from Bearden

PrcyHoK 4.4 Mo3r Kak cKansipHbiil uHTeppepoMeTp. CozrndacHo bupdeHy, Mo32 — U3Ty4yamens U NPUEMHUK
CKanApHelX 80JH. [lea nonywapus ob6veduHAaom c8ou yHK-yuu, Ymobbl 06pazosame CKAIApHLIU UHMepgpepomMmemp; OHU
Mo2ym co30a8ame UHMeppepeHYUOHHbIe NAMmMepHbI U3 UHMepgepeHUUOHHbIX sydell, Komopsle (hOKycupyom 3Hep-2uo Unu
3/1eKmpoMazHUMHsble 80/IHbI HA paccmosHuu. CoenacHo bupdeHy, CKAnApHAA MexHOM02UA UCNO/Ib3yem npuHyuUnel
uHmepgepomempd, 4mobel nepedasame UHEGOP-MAYUIO U SHepaur0 8 NPOCMPAHCMBO nocpedcmeom “eunepkaHasnos”. B
mpexmepHOM NnpocmpdaHcmee Mbel He B80CNPUHUMAEM 2unepkaHansl. Ho oHu cywecmsyrom. Sgppekmel CKAnApHbIX
UHMepepeHYUOHHbIX Jlyyell  Mamepuanusylomca U CmMAHOBAMCA BUOUMBIMU 8 MPEXMepHOM hpocmpaHcmee.
CoseplieHcmaosaHue Mo32a omKpeledem “2unepkaHasel’; U oHU OelicmeumesibHO NOCMOAHHO omKpsimsl. Cywecmayrom
MexaHu3Mbl C8A3U “2unepyHkyull “ mo3ea. Kozoa “yenumenu” nepedarom 3Hepauto, 60s1ee MOYHO 3MOM NPOUECC MOXHO

onucams Kak 2unep4yeHHenuna! (Cm. lpunoxeHus k enase, N° 24)
WHmepgepeHyuoHHas
SHEPFETUYECKAA 30HA
NHmepgpepeHuuoHHas
SHEPFETUYECKAS 30HA

Kopa paByx nonywapuii rofioBHOro Mo3ra u4enoBeka OYHKLUUOHUPYET KakK CKaNnApHbIN
nHTeppepomeTp. Takoe NoHUMaHMe pasgendeT dpBuH Jlacno [5]. CornacHo Jlacno, Ha aKTMBHOCTb
HEMpPOHHbIX CeTell Mo3ra uiu AeNcTBMe MOTEeHUMAsNoB, YNPaBAAloWNX 3anyCckoM OeHAPUTOB, MOXET
3HauNTeNIbHO BNMATbL CKaNApHasA TONOJIOriA Bakyyma.



M3meHeHVa TomomnornyM MOryT Bbi3biBaTb CABWI HEMPOHHOW aKTVBHOCTWA OT OJHOMO CJIOXKHOTO
naTTepHa akTMBHOCTM K ApyromMy. Takoe MOXKeT MPOUCXOAUTb Aaxke Nof AeWCTBMEM KpalHe TOHKUX
W3MEHEHWI CKaNsiPHbIX MNOTEHLNANOB.

B Mo3re npoucxoanT ycuneHne KonebaHnii BAKYyMHOMO YPOBHS, 1 3TO NPOU3BOAUT Habnogaemble
3dbdeKkTbl B MO3roBbix cuctemax o6paboTknm wmHdopmaumn. Kopa pAByx nonywapuin obnapaet
CNOCOBHOCTbIO MPOM3BOAUTL CKaNAPHbIE BOJSIHbI U CKanApHble fyyun, obpasyiowme Ha pacCcToAHUN
nHTEepdEepEeHLIMOHHbIE NAaTTEPHDI.

B 30He uHTepdepeHL MM, YaCTOTHbIE MNATTEPHbI CKANAPHbIX Jlyyel B3aMMOAENCTBYIOT C GU3NYECKON
cuctemon, ytobbl NponssoauTb 3ddeKTbl MO0 ynopagoumBaHus, Nnb6o becnopagKka. Kak ckanapHbii
UHTepdepomMeTp, MO3F MnepefaeT >SHeprvi u UHbopmMauuio B TPEXMEPHOM MPOCTPaHCTBe
NnocpeacTBOM TOro, YTo brpaeH Ha3bIBaeT 2UuNepKAaHAIaMu B TMNepnpoCTPaHCTBE.

CkanapHole 60/IHbI 63aumodelicmeyiom ¢ MOHKuMu nonamu. Kozda ccemnaromca Ha
yenumereli, nepedaruwjux sHepaulo, 8 KOHmeKcme ebiwienpusedeHHol ducKyccuu 3mom npoyecc
MOXHO onucameb 60s1ee MOYHO KAk 2unep4yeHHenuHa!

MAPAHOPMAJIbHAA CBA3b

HeBngnmble acnekTtbl CKanApHOro ¢GyHKLMOHMPOBAHMA MO3ra OTHOCATCA K MapaHOpMasbHbIM
asneHnam [6]. CornacHo bupaeHy, BuaeHue Ha paccToaHWW, Tenenatus, ACHO3HaHWe, MCUXOKNHE3 U T.4.
- BCE ABMEHMA KNTACCMYECKOWN Napancuxonornm o6bACHUMbI CBOMCTBAMM CKanApHbIX BOMH. CKanspHble
BOJIHbI, paboTaloLime B rMnepnpoCcTpaHCTBE UK BaKyyMe BUPTYaNbHOro NPOCTPAHCTBA, CBA3aHbl C TEM
e nonem AeATeNlbHOCTU, UYTO M TOHKaA chepal HepBHO-CMHaNTMUeckana ceTb MO3ra uaeanbHa A
CO3[aHNA CKanApHOWM BOJHbl. B3ATble BMecTe, MO3r M HepBHaA CUCTEMA OOPa3yloT HACTPOEHHYIO
PE30HaHCHYI0 CUCTEMY, TO €CTb, HACTOALMI AeTEKTOP/U3MyYaTeNlb CKaNAPHbIX BOSH!

MEXAHW3M MEXNPOCTPAHCTBEHHOTIO 3ANYCKA

YA

PucyHok 4.5 Tmnepnona mosra. PucyHok CUHME3Upo8aH HA OCHOBE PEe3ysibMAamos ucciedos8aHuli, onyBIUKOBAHHBIX 8
KHu2e “[lpesHAA MyOpocmb U cospemMeHHas ¢usuka” [lee ocHOBHble opMbl ABAIOMCA 2UNEPNPOCMPAHCMBEHHBIMU: OHU
€8A3aHbI € 2unepnpocmpaHcmeaom. KonbyeoobpazHas popma Hasvisaemca mopom. Tpybuamas popma ¢ 08yMsa KOHUAMU KaK
y cnyxosoli mpy6ku ussecmHa Kak mocm JliHwmeliHa-Po3eHa. BHympu 3mozo Komnsiecka cywecmayrom spawjarowuecs u
CNUpAsbHO 3aKpy-4ugarowuecs ceem U SHepauu, Komopsle KAk 3adxeamel8alomcs, mMak U usjyyaiomca. Sma
MeXNpoCMmpaHCmMeeHHAs cucmema omeemcmeeHHA 3a C8A3b U 3dAKOPUBAHUE HAC 8 HAWEM KOHKPEeMHOM NnpocmpaHcmae-
8peMeHU — 8 HAWeM NOHUMAHUU epemeHU. Takxe, 30ecb Xe Mbl HAXOOUM MeXaHUu3M MeXnpocmpaHcmeeHHOU C8A3u,
npeobpaszosaHus U XpaHeHus 3Hepeuli U UHGopmauyuu. Kodesol acnekm >3moli 37eKmpomMdeHUMHOU cucmemsl —
pe3yibmam KoJIIeKUBHbIX USIU CUHep2U4ecKUX 8K/1a008 LWecmu KOMNOHeHmMos mMo32d (cM. mekcm). (Cm. lpumeyaHus K 2nase,
Ne 25)

)J,aane|7|UJee pa3Butue rmneprnpoCcTpaHCTBEHHbDbIX aClreKkToB d)yHKLI,I/IOHVIpOBaHVIFI MO3ra
npenctasneHo B nybnukauun [JpesHas MmyOpocme U cospeMeHHAs ¢usuka. B 3Tol KHure
ncaienoBaten onmcbiBaltdT HaHeCEHUME Ha KapTy TpexmepHoM KOHd)I/IpraLI,VIVI MarHUTHbIX none|7|,
npon3BognMbIX MO3IroM.

Yto YHUKaJIbHO B CTPYKTYypax MarHMTHOro nons? OHn npencTaBnAlT coborn
rmnepnpoCcTpaHCTBEHHbDbIE CprKTypr! oTK CTPYKTYpPbI ABNAOTCA ME€XaHN3MaMW ONA BBOAA OCO3HAHUA
Bbille (1)I/I3VNECKI/IX CNCTEM — BHE Hallero npocTtpaHCTBa-BpemMeHNn.



UTobbl cienaTb HaHeceHKe Ha KapTy, NoTpeboBanca UHCTPYMEHTapUiA OYEHb BbICOKOM TOYHOCTM.
Hapsgy ¢ ppyrumm cneumanbHbiMu npubopamu, Ans 3TolW  uenu  wucnonb3osanca [pubop
CeepxnpoBogumon KeaHToBon WHTepdepeHumm (SQUID). YyBcTBUTENBHOCTL 3TOro 060pyAOBaHMA
OKasanacb CrocobHoM 06HapyKMBaTb CUNTY NOJIA, BEIIMYMHOWM C HaHOrayccC (MunnnapgHas yactb faycca
- 10°). 3T0 oUeHb ManeHbKas cuna Nons.

Byoyum HaHeceHHbIM Ha TpexMepHylo KapTy, TPEXMepHOe MarHWTHOe W3MepeHue BbIABUO
YHVIKaJIbHble KapTWHbI 2UNepnpoCMpAaHCMBEHHbIX nosiesbix cmpykmyp. VlccnegoBatenn onucbiBaloT
CrefyioLWwyto KapTuHYy:

“O6bwas 2zeomempusa npedcmasndem co6oli 3/1/1UNCOUOHYI0O 8bIMAHYMYI0 chepoudasibHyI0
nosiocme, codepXkawjylo noonpocmpaHcmeo mopouda, nepeceKaemMoz0 2aunep6onuvyeckum
HesuHeliHbIM Mocmom JliHwmeliHa-Po3eHa... (Ha amepuKkaHCKOM Xap20oHe) non1ocMmb AliyeeuoHol
¢hopmel, co0epkauyas NOHYUK, nepecekaemoili cocuckoli” [7].

B opurnHanbHom nybnukauum KHUrM [pesHas myopocms u cogpeMeHHAs (pu3uKa He NMpUBOOATCS
UNNIOCTPaL MK, MO3TOMY B STOM TEKCTE Mbl MPUAYManu CBOM COOCTBEHHbIE PUCYHKUN. CTOUT MOHATb, UTO
HuKecneayollee ABAAETCA TONbKO BU3YyaNibHbIMWU NPEACTaBeHUAMM, NOCKONbKY He OblIo MPAMOro

PucyHok 4.6 TunepnpocTpaHCTBEeHHble COeAMHUTEeNWU. Top (popma noHuuka) — sensemcs
MeXnpocCmpaHcmeeHHbIM suxpem (80poHkol). OH cioucmsil KAk JyK, ¢ OpyeUmMu mopamu, 8CmMassieHHbIMU 8Hympeo. Top
XpaHum u nepegodum 3Hepauto U UHGopmayur. 3amememe, 4Ymo mop A8/9emcs opeosioM, KOmopwil paccmampueaemca
0yxosHo unu memadusudecku! [lonepeyHoe cedeHue mopa npedcmasnisem cobol nemio &8 ¢hopme 8ocbMepKu —
yHUBepcasibHyl0  xdpakmepucmuky — mazHemusma!  Mocm  JlHwmeliHa-PozeHa  Asnaemca  coeduHumenem  C
2UNepnpPoCcCMpPAaHCMBoOM U NApasesibHsIMU peasibHOCMAMU NPOCMPAaHCMea u 8pemeHu.

TMMEPTMTPOCTPAHCTBEHHbBIE ®OPMbI

LUunuHgpuryeckaa popma C KOHUAMM KaK Yy CIIyXOBOW TPYOKM M3BECTHA KaK MOCT JIHLITENHa-
Po3eHa. 9mo saw coeduHUmMesnb ¢ 2unepnpoCMpPAaHcMeoM U hapannenbHsiMu peansHocmamu! Gopma
MOHYMKa Ha3bIBaeTCA TOPOUAOM UK TOpoMm. Top — 3TO rMnepnpocTpaHCcTBeHHaa Gopma, CBA3aHHaA C
dbopmupoBaHMeM MpPOCTPaHCTBa-BpeMeHW. BHyTpu 3TOro runepnpocTpaHCTBEHHOrO KOMIJIEKCa
CYLLECTBYIOT BPALLAKOLWMNCA U CNUPAIbHO 3aKPyUYMBaKOLWNNCA CBET U SHEPruuv, co3fatlie CUCTemy,
OTBETCTBEHHYIO 3a CBA3b W 3aAKOPMBaHME HAC B Halle KOHKPETHOe MOHuMaHue gpemeHu. B Hem
COLEPXKNTCA MEXaHU3M [/t MEXKMPOCTPAHCTBEHOIO 06LLEHNA, a TaKXKe ANs NPeBpaLLeHNsA U XPaHeHNA
sHeprun n nibopmaumn. B cpegHem mo3sre

“Haxo0umcAa penAMUBUCMCKAss NPOCMPAHCMBEHHO-8pPeMeHHAss NoJ0CMb C JIOKAJ/IbHO-
c8epHymMbIMU 2unepnpocmMpaHcmMeeHHbIMU MOCMAamu, Komopbeie nodeepaalomcs 2dpMOHUYEeCKUM
pe3soHAHcam C MA2HUMHbIMU U dKycmu4yecKUMU cmumynamu. BknoyeHua nouymu
acmpoHomuyeckue” [8].

CNHEPTUYECKAA TEOMETPUA

KoHdurypauumsa MarHUTHOro Mons Mo3ra npefcTaBnsAeT CoOOoM MeXNPOCTPAHCTBEHHBIN BUXPb
(BOPOHKY), CBA3bIBAIOWNA BHELWHIOW BceneHHylo C HeBMAUMbBIMKA BUPTYaNbHbIMU WU3MEPEHUAMN,
HaMHOTO YAafieHHbIMU OT HALlero HOPMaNbHOrO CO3HATENIbHOrO OCO3HAHUA U GU3NYECKUX YYBCTB.
[eomeTpmA 3TUX MarHUTHbIX TMMNEePNPOCTPAHCTBEHHbIX CTPYKTYP — pe3ynbTaT COYeTaHUA MarHUTHO-
NoneBbIX AeNCTBUN LLECTN KOMMOHEHTOB CTPYKTYPbl MO3ra. 9TO BaXHO OCO3HaBaTb!

O6Lwme TpexmepHble NOMA BO3HMKAIOT B pe3yfibTaTe akTUBHbIX M CYMMapHbIX AeACTBUI manamyca,
2unomanamyca, 2unokamnd, MUHOAIUH U COBMECMHbIX GYHKLMOHNPOBaHUIN 2UuNnogu3a U WUWKOBUOHOU



XKesesel.

Bce smu komnoHeHmMbl O0O/IKHbI CUuHepau4yecKu pabomams emecme, ymobbl cozdasamo
udeanbHbIll KOHMYpP MAa2HUMHO20 nosns. Ecnu 6ol u3 wecmu KoMNoHeHMoO8 He aKmueeH, unu
ecnu Oelicmeue xoma G6Gbl 00HO20 KOoMnoHeHmMa y6upaemca (u3-3a 2aunogyHKyuu uau
6e30elicmeus)) mo Mo32 He 8binoJIHAem ceoeli MAaKCUMAjsbHO B03MOXXHOU MaA2HUMHOU
2unepnpocmpaHcmeeHHoU hyHKyuu.

DTO 3HAUUT, YTO HEOOXOAUMO MpPeHUPO8AMb AKMUBHOCMb W BbINOJIHAMb YNPAXHEHUsA, eCciun
WHOVBUOYYM >KEnaeT pPas3BUBATbCA B CTOPOHY CBOMX MOTEHUMANbHbBIX MMNeprpoCTPaHCTBEHHbIX
cnocobHocTen. OfHAKO, UMEHHO Haw homeHyuasa npobyxdaem ece 0b1acmu Mo32d, U Mbl MOXEM €20
docmuys!

CTUMYIbl MO3TA

CornacHo nccnepoBaTenam, MacTepa Tanu3bl 4EMOHCTPUPYIOT MarHUTHbIE MONSA, 8bIMAHYMble NO
BEPTMKANbHOW OCWU, TO €CTb, HAa AJINHY LMnnHapudeckon Tpybbl Mocta diHwTenHa-Po3eHa. Takoe
yOJIMHEHWe BepTMKanbHOW OCM YKa3blBaeT Ha 6OsblIyld CTeneHb MOTEHLUANIbHOrO W3MeHeHuA
3pPeKToB NpocTpaHCcTBa-BpemeHn. WTak, mMacTepa Tamu3bl BEPOATHO MOMM BAUATb (ec/iu He
nogopa4yusame 8CnNAMb) Ha npouecc cTapeHuA. WccnepoBatenu npegnonaratoT, uTo, Hapagy C
ymecTHoln dopmon Tanu3bl, usyyeHne CeAleHHON [eoMeTpuun ABNAETCA MOLUHbIM CTUMYNOM [AJ1A
Mo3ra. Takxe xopoLum oblmpHaa 06nacTb ABVXKEHUIN yueyH nnu ¢aayHayH [9].

Ko20a ebi pabomaeme c 2eomempueli, “yenbl U cxeMbl umelom ceou NPOCMPAHCMEHHO-
epemMeHHble aHasoau e Pasyme, lywe u flyxe” [10].

Bca reomeTpma umeeT CBOM COOTHOLWEHMA B “YaCTOTHOM 30He”, 30He, B KOTOPOW MO3r
OYHKLUMOHUPYET 3MEKTPOMArHETMYECKN. DNEKTPOMArHUTHAs aKTUBHOCTb CBOWCTBEHHA CKaNIAPHbIM
noteHumanam u runepnonamMm. KoHeYHOo, 8ce 8u3yasu3ayuu, HarnpaBfieHHble Ha CO3HaTeNbHYIo
aKTUBM3aLMI0 MO3rOBbIX LEHTPOB, ABAAITCA NPAMbIMU CMUMYIAMU 3NEKTPOMAarHUTHON aKTUBHOCTY
mo3ra! Co3HaHue u HamepeHue ynpasysanm dkmusHOCMbIo 2unepnosieti Mo32d.
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PrcyHoK 4.7 Mbicnb Kak MHOFOMepHbIil pPOHT CKauKa YNIOTHEHUSA. (Cxema npueedera us Mampuysi 1),
UHgpopmayusa u MbICib 6x00AM 8 MO32 8 8ude 2UnepnpoCMPaHCMBEHHO20 MHO20-MEPHO20 (hPOHMA CKAYKA YNJIOMHEHUS.
Mo3s2 obnadaem MHO-XecmeeHbIMU CUCMEMAMU, CKOHCMPYUPOBAHHBIMU, 4MOObl pe30-HUpos8ames C pd3HoObpasuem
MG2HUMHbIX U AKYCMU4eckux cmumysos. Kak Kpucmaiiu4eckas pe3oHUpYIowas Op2adHu4eckdas Cmpykmypda, Mo32
nepesooum yHU8epCanbHbIl 4acmomHbIl Cnekmp 8 37eKkmpuydeckue umnynecel. Kocmu yepend, Hapady ¢ 8HymMpeHHUMU
XUOKUMU KpUCMA/IIUYeCKUMU CMpPYKMypamu yCmaHasauearom 2apMoHuyeckuli pe3oHaHc ¢ 4acmomamu u3 npocmpaHcmea
8bICIE20 U3MepeHus. Smu 6osiee BbICOKUE 4aCmMombl NpPeobpaszoswiBalomcs U C8A3bIBAOMCS C MpPeXMepHbIMU
3/1eKMPOMAZHUMHBIMU  NOJIAMU  NOCPeOCMBOM KAHA/I08 C/IOXKHbIX BUOGPAYUOHHBIX NAMMEPHO8 6 KPUCMAIU4ecKux

CMpyKmypax..
MEXNPOCTPAHCTBEHHDI GPOHT CKauKa ynioTHEHWA, MbICb
nepen
(cnpaBa
3aTbINOK

PKMBOW KPUCTANN
Mo3r MOXeT ObiTb OMNMCaH Kak “Kpucmasnnuyeckas pe3oHUpyoWwas opaaHuyeckas cmpykmypd,
ocHosblgarowas pasym. lockoseKy pasym npoxooum depe3 mMo32, C MO320M Pe30HUPYIOM pas/uyHele
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aHamomuyeckue cmpykmypel U co30arom KOHKpemHsle acnekmel pasyma” [11]. YeTbipe cuctemsl B
yenoBevyeckoMm Yeperne co3faHbl TaK, YToObl Pe30HUPOBaTb C OTAENbHBbIMU GYHKLUUAMU. DTU YeTblpe
CUCTEMbI:

- ABa nonywapwus (PyHKUMOHMpPYOLME KaK OfHa CucTemMa)

* YYBCTBUTE/IbHAA KOpa Fo/IOBHOro MO3ra

* TPETbM N OGOKOBbIE KENYAOUKM

+ cam yepen

Kaxxpgaa cuctema mo3ra GyHKLUMOHUPYET OTAENbHO, YTOObI NpMHUMaTb, 06pabaTtbiBaTb U yCUNMBaATbL
pa3nuyHble acneKkTbl YHMBEPCANbHOrO YacCTOTHOrO CrneKkTpa. Yepen COCTOUT U3 KPUCTal/IMYeCKomn
CTPYKTYpbl. KprcTannmyeckue MOHHbIE CTPYKTYpPbl — 3TO cOeiHEHNA conell Kanbuma n pochaTos.

Takoli mamepuan cnocobeH nodeepaambcA 04YeHb CJIOXHbIM 8ubpayuam, obpasyrouwum 12-
MepHYyI0 2unepnpocmpaHcmeeHHyl0 hoJsiesylo cmpykmypy unau cemos. Cemb cesA3bieaem
mpexmepHble NoJiA € 2unepnpocmMpaHcMeeHHbIMU U3MepeHUsMU.

PE3OHATOP MbICJIN

Yepen cocTonT 13 NATK KOCTEN, YYaCTBYOLMX B 06pa3oBaHUN pe30HaHCHbIX NaTTEPHOB B MNOIOCTU
yepena. BmecTe, 3T naTTepHbl OTBEYalOT 3a MepeBOA MNeprnpoCTPaHCTBEHHOro GPOHTa CKauka
YNOTHEHMA (pe3ynbTaT MbICNKN) B CUrHas, KOTOPbI PErMCTpUpyeTca B MO3re.

Ha pucyHke 4.8 Mbl BUAMM NATUKOHEYHbIA PE30HAHCHbIA NATTEPH, YCTaHABAUBAIOWUNCA MeXAY
NATbIO YepenHbIMU KOCTAMMW. BHYTpeHHMe CTpyKTypbl B MOMOCTU Yepena - CamMm MO3l — TaKxe
06pazoBaHbl N3 KpUCTaIMYecKoro MaTepuana.
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PrncyHok 4.8 Mos3r Kak wepeBp CBAWEHHOW reomeTpum. (Juazpamma e3sma uz Mampuysl Ili). Mame
omaoesios kocmeli Yepena co30aim pe3oHAHCHbIU NAMmMepPH 80 BHYMPEHHUX XUOKUX KpUCMAIIUYeCcKUx CmpyKkmypax mo3za.
CeAazvlsatowjue 60po30bl NAMU 2/1d8HbIX KOCmel Yepend NO380JIAIM NPOUCXo0UMeb pAdy TUHEUHbIX U HeUHelHbIX 08UXeHUU
U cnoxHelx subpayuli. EcmecmeeHHas pe3oHAHCHAA Yacmoma yepena siexum 8 obnacmu 840-890 mezazepy [makxe,
pe3oHaHcHaa yacmoma [HK] (menegoHHas uyacmoma knemok). Kpucmannudeckue cmpykmypel 4ependa no3gosfiom
¢opmuposarue 12-mepHol 2unepnpocmpaHcmeeHHoU nonesol cmpykmypesl (cemu). Pe30HaHcHbItU nammepH, Komopbll Mbl
8UOUM HA PUCYHKe, - NAMUKOHeYHAs 38e30d. 3mom [laHMakab — cuMBeosl OpesHezpeyeckol WKO/bl MAamemMamuku,
ocHogaHHoU Mugazopom. Mocpedcmeom pasnuyHbIX COOMHOWEHUU PUCYHKA 8bIpaXXaemca OMHOWeHUe 30/10mo20 ceyeHus
Qu () (1.618). Takaa 2eomempuyeckas cmpykmypd pe3oHUpyem ¢ 8bICLUUMU U3MEPEHUAMU, CBEMOM U 38YKOM.

Komnnekc Pa3ymMm-MO3r yCTaHaB/IMBAET B3aMMOCBA3b NOCPEACTBOM MOXOXKUX Ha aHTEHHbI CTYKTYpP
MO3ra, o6pa3yﬂ Ha MUKpPOCKONMYyecx YPOBHAX >SHepeemu4yeckue wabsioHsl. I'Ipouecc BK/lOYaeT
npeo6pasoaHue Qypbe rofiorpapuuecknx NaTTeEPHOB 13 MMNEPNPOCTPAHCTBEHHO 3aKOANUPOBAHHOM
I/IH(I)OpMaLI,I/II/I B JNneKTpunyeckne BbIXOAHblE CUIrHaslbl MO3ra. Mbi pacCMmaTpnBaemM MO3Ir Kak Lwenesp



CeAweHHol TeomeTpun. KocTHble CTPYKTYpbl Yepena ob6pasyloT MOnocTb, CNOCOOHYI0 CBOpaynBaTh
obulee none.

lamepoB 1 MMeHpoy3 n3yyanm MUKPOTPYOUaTylo CTPYKTYPY MO3rOBbIX KIIETOK M NpefnosaratoT, YTo
OHW BKNIOYAIOT B ce6A acnekTbl pa3syMHOCTU 1 ABNATCA MECTOHAXOXAeHNeM co3HaHuA. MnkpoTtpy6ka
WY LUTOCKENET KNEeTKN AEMOHCTPUPYET CBOMCTBA, No3sonalowme pyHKLUNOHNPOBaTb Ha KBaHTOBOM
YypOBHe B Lienax obmeHa uHpopmauueri [13]. Boga BHyTpy MUKPOTPYOOK MOXKET CTaHOBUTHCA BbICOKO
CTPYKTYPUPOBAHHOM M OPraHM30BaHHOW MNOCPeACTBOM KBAHTOBOW CBA3U C MOMOLLbIO MPOCTbIX
LeNCTBUI (hOKYCUPOBKU NN HAMEpPEHUH.

PE3OHAHC TPEBYET 3APAOA

Pe3oHaHCHble CUCTEMBbI MO3ra 3aBUCAT OT CMNOCOOHOCTM OMONOrMYecKUX KIEeToK YAepXuBaTb
SNEeKTPUYECKNA MOHMN3MPOBAHHBIN 3apAd. bnarogapsa snekTpuyeckoMy WOHM3MPOBAHHOMY 3apAagy
Co3HaHue Moxem gblpaxame ceba 8 mamepuu!

UYtobbl B c1CTEMe MO3r-HepBHas cucTeMa Bce PaboTano Ha OMTUMANbHBLIX YPOBHSAX, TpebytoTca
BbICOKME 3NeKTpuYeckne noteHumansl. Ana nutaHua cuctemsl TpebyeTca MHOIo anekTpuyecTsa. Korga
Mbl HECEM BbICLUYI0O €MKOCTb 3apA0d, Mbl CMOCOOHbI Bblpa)kaTb CO3HaHWe B mMaTepun — TO ecTb, [yx
BblpakaeT ceba B 6uonornn. EMKOCTb MOXeT 6bITb ycunieHa nocpeactBomM TexHuKu banaHcmpoBku
SMI.

MHOI’OJI(VIEIPHbIE CXEMbI CBA3EWN

f !

PrcyHoK 4.9 Bbiclume cxeMbl Mo3ra TPe6GyloT BbICLIEro 3apsafa. 3ma witocmpayus KoHyenmyaausupyem
mpebosaHue gbicwezo “3apada” 0na akmusulayuu gyHKYUU 8bICLUUX MO3208bIX cXeM. 3apA0 u/lu NOMeHyuasa 8o3HUKaem
nocpedcmeom ycnewHol akmusu3ayuu ece 6oseuwie2o u 60/1b-We20 YUCAa KaemokK 6en020 U cepo2o eeujecmed mMosza u
No380HOYHUKA. bonee sbicokuli 3apsA0 AsnaemMca 3KausaneHmMom 6osee 8biCOKOU eMKOCMU USIU XpAHeHUs 3/1eKmpu4ecKo2o
nomexyuana. CxeMel MO32a COOMHOCAMCA € Yacmomamu ceema. Ha sHepeemuyeckom yposHe 4acmomel ceema MeHaA-lomca
8 coomgemcmauu ¢ ygemom. CoomeemcmeeHHO, pacmem Kjemo4Hoe OCO3HAHUe, U CO3HAHUe CcnocobHo bosee f1e2Ko
sbipaxame cebs noc-pedcmseom mena! Bospacmarue s3Hepzemuyeckozo NOMOKA U akmueu3ayus K1emok mMo32a — K/oYu K
pacuwupeHur 0Co3HAHUsA u 0ocmuxxeHus ouasnoeaa c Jyxom. (Cm. [lpumeyarus k enase, N° 26)

3AKOH OKTAB

Mbl MO3HaKOMUAN C nAaeemn, YToO MO3r CKOHCTPYMPOBAH C NPUPOAHbBIMU rnepdyHKLNOHANTbHBIMA
cnocobHocTAMU. ITM  rNepdyHKUUM  ABAAIOTCA  KNIOYOM K pa3rafblBaHUIO 3arajok Hallero
BPOXXAEHHOrO MapaHOpMasibHOro MoTeHUMana MU CNoCOOGHOCTM BAWATb Ha MATEPUIO U MONEBYIO
CTPYKTYPY C BbICLLUVX YPOBHEN BUPTYaSIbHON peasnibHOCTH.

CnepoBaTtenbHO, COBCEM HeyaMBUTENIbHO, YTO CyLWeCTBYIOT “snekTponpoBofgka” u cxema,
obecneunBamlle pasnnyHble creyunasnbHble NPOLeCChbl, OTHOCALMECA KaK K HOPMasbHbIM, TaK ©
MHOIOMepPHbIM QYHKLMAM.

bbino HampeHo, uto cxema Mo3ra, OTKpbiTaa TumoTtu Jlvpw, cornacyeTca C 30KOHOM OKMAs.
CywecTByloT BocemMb cxeM Mo3ra [14]. ECTb MHOro NnpumepoB TOro, YTO OKTaBa MUrpaeT 3HauMTeSIbHYI0
ponb B Hallen »K13HW. Hanpumep, Mbl Haxoamm, 4to U L3uH coctonT u3 64 rekcarpamm (ocHosa 8).
AHanornmyHo, COBPEMEHHble TeHeTUKN ob6Hapyxwunu, uto paumanor [JHK-PHK - monekynapHas



MHGOpPMaLMOHHaA CUCTEMa, YNPABAAOLWAA XU3HbIO 1 3BONOLUMEN, — NepepaeTcsa 64 (8x8) KogoHamm
[16].

CXEMbl COOTHOCATCA C LIBETOM U 3APAOM

[OBOPAT, UTO KaxAas M3 MepBbIX CEMU CXEM MO3ra Pe30HUPYET C KOHKPETHOW BUOPALMOHHOW
YacTOTOM LIBETOBOrO CNEKTPa: B BO3pACTAloLEM NMOPSAAKE — KPACHbIN, OPaHXKeBbI, KENTbIN, 3eJIeHbIN,
rony6on, uHauro u o¢uonetosbii. Boobue rosopsa, nepsBble 4yeTbipe Cxembl Mornm 6bl 6biTb
nprvpaBHeHbl K paboTe neBoro nosylwapus, BTopble yeTbipe (5-8) - npaBoro. Kak TakoBble, cxembl
NEBOro Mofaylapna OTHOCATCA K 3eMHbIM [eflaM, B TO BpeMs, KakK CXeMbl MPaBOro nosnylapua
NOCBALLEHbl BHE3EMHbIM MM 3BOMIOLIMOHHBIM LIENIAM.

Hawe co3HaHve paccmaTpuBaeTca Kak OTHOCALLEeCA K TeM e CaMblM CEMMW YacToTaM U LiBeTaMm.
CnepoBaTtenbHO, Halle 0co3HaHue GOPMUPYETCA CMeLLaHHbIMK KauyecTBaMu BMOPaLMOHHBIX YacToT,
aKTUBHBIX B 3TUX CXEMAX.

Takoe cmelleHVe pa3Hoe Y KaXKAoro YenoBeka. Ko20a cosHaHue pacwupsemcs, epbigaiomcs
60s1ee 8bicOKUe ypOBHU cxXeMbl MO32d. B s(mom cmebicne, 8 Mo32e yxKe cywjecmaylom nopozu cxemol.
3aHumasacb aKmueHom pezynuposdHuUeM ceKpeyuu 20pMOHO8 Mo32d, Mbl co30deM 6 Hem
XumMuYyecKue UusmMeHeHUsA, N0380JiAloUjUe pacKpbieame ycususaroujue acnekmol CO3HAHUA.

Pa6bomeoi 0-pa Tumomu Jlupu, kak u opyaux ucciedoeamersetli, COOMHecIU UHOUBUOYAIbHbIE
cXeMbl MO32a C e20 onpedeJieHHbIMU obnacmamu. Kaxoasa u3 cemu obnacmelii Mo32a ycnewHo
8HOocum ceoli 6K/nad 6 nodveM >3JleKmpu4yecmed UJIU NOMEHYUASbHO20 3apA0a MeXoy
MeHsIlOWUMUCA cepbiM U Genbim sewjecmeom Mo32d. Imo e omHocumcA K cucmeme mos2/
NO0380HOYHUK, KaK K eOuHomy uyesomy. benoe u cepoe sewjecmeo uyepedyiomcs, exknaovieas
ompuyamesbHbIl U NoJsiodumeJsibHble 3adpsadbl U pabomaa emecme KaKk KoHOeHcamop (Kak 6
3/leKmpoHUKe) 0719 HAKONJ1IeHUA y6e/ludU8aouWuxcs eeIU4UH 3apA0a.

Ecnu 3¢pcpekm emkocmu yeenuyueaemcs (cM. pucyHoK 4.9), smo enusem Ha HACMpoUiKy ecell
cxembl Mo32d. MmO U3MeHAem 4adcmomy 6ce20 MO03206020 pumma. Mo3zoeble Knemku
CMaHoeAMcsa HAacmpoeHHbiMU Ha 6o0J/lee ebicoKue 4Yacmomel, U, makum ob6paszom, 6ydym
peazuposames Ha noJiyyeHue U XxpaHeHue 6osiee MoHKux 3Hepaull. B makom cocmosaHuu Knemku
yOepxueaiom 6osee 8bICOKUU ypOBeHb OCO3HAHUA.

OcHoBHasA LUefb Tela — yAepXKuBaTb WOHW3UPOBAHHBIA 3apsf Tak, YTOObl CO3HAHME MOIO
BblpaxaTb ceba yepes Teno [16]. Bca cuctema PpyHKLMOHMPYET Ha OCHOBE XVMIMUYECKOWN aKTMBHOCTM,
VNOHM3MPOBaHHbIX XNAKOCTEN, MOTEHLMANOB, XPaHEeHUA 3apaaa 1 SNeKTpuyecTBa.

UsmeHeHue uvacmomel Mo32a 3KeUBAJIGHMHO U3MeHeHUl0 padboyux cocmosaHul
UHOUBUOYA/IbHbIX CXeM.

XUMUYECKUE COEQUHUTENIN

Hepenaa cucmema - cywjecmeeHHbili KOMNOHeHM cxemMbl Mo32d. Kak e2zo npodo/mxeHue, oHa
cayxum 0nA ycuneHua curHanos mosra! TOHKoO HacTpoeHHas, 340poBas, 3HeprusMpoBaHHas
HepBHasA cucTeMa ynyuiuaet pa6oty mosra!

HepeHasa cucmema - 3mo 3amMKHymas cems, njaeaiowas 6 ¢pusuvyeckom mesne. Teno HepeHoul
cucmemobl omodesieHOo om ¢u3u4ecKkozo mesid, Mo ecmb, Hepebl U MesI0 He HAX00Amcsa 6
KoHmakme. EOuUHcmeeHHasA ceA3b Mmex oy Smumu 08ymsA omoeNbHbIMU meJsiaMmu ocyujecmendaemcs
nocpeocmeom xumu4yecKux peakyuli - nepefaTymkoB XIMUYeCcKNX rOpMOHOB.

FopMOHbI PYHKLMOHMPYIOT KaK NepeiaTuymkmy YacTOTHbIX MAaTTEPHOB.

Komnnekc mo3z-HepeHasa cucmema ¢hyHKyuoHupyem Ha 0OHOM YpoBHe co3HaHuA. Qusuyeckoe
mesio ¢hyHKyuoHUpyem Ha Opy20M OMJIUYHOM YPOBHEe CO3HAaHUA. IMu 08ad YypOBHA CO3HAHUA
obwaromcsa nocpedcmeom XUumMu4YecKux nepefaTinKkos rOpMOHOB.

Mbl UHTEpNpeTMpYyeM CBOM YyBCTBA NOCPELACTBOM STUX XMUMUYECKIMX BeLLecTs!

Tabnuya 4.1 Xapakmepucmuku cxembl M032d

CXEMA OBJIACTU MO3TA LBET TEOMETPUA



YACTOTA

HenokaneHasn BHe Tena MHoromepHas
Keanmoeas
Memanpozpam- [lepegHue gonu ¢dvonetoBbit  MHoOromepHas
Mupyrowas
Helipo- MNpaBoe NHAUTIO MHoromepHas
2eHemu4eckas nonyliuapuvie
3 neBble gonu
3 npasble gonu
Hetipo- Kopa npasow rony6oii MHoromepHas
comamudyeckas CTOPOHDI
BHyTpeHHMn mo3r
Coyuo- JleBbIn 3eNeHbIn EBknupoBa
CeKkcyaneHas HeoKopTeKC
Cesa3svisaHue Kopa neson KENTbIN EBknnpoBa
epemeHU CTOPOHDI
CemaHmuyeckas
OmMoyuoHanvHas Tanamyc, 4-in OpaH>KeBbli EBknnpoBa
xKenygouek n
BaposiMeB
MOCTFopon TeopuoB
1 buo- CrBon mo3ra KpacHbIN EBknnposa
ebhKUsarWas

To ecmb, Mbl UHMepnpemupyem ceou 4Yyecmed nocpedcmeom Oelicmeus OOHO20 YpPOBHA
CO3HAaHUsA, COOMHocAWez0ca/obujaroue2ocs ¢ opyaum yepes Xumu4yeckyro akmueHocmeo. Kozoa
ama cucmema He TOHKO HacTpoeHa, Ko20a makoe ob6ujeHue He (GYHKUUOHUpPYyem Ha
ONMUMGa’sIbHbIX YPOBHAX, Halle ollylleHNe peanbHOCTN, KOHEYHO, MOXET 6biTb MCKa)KeHHbIM!
AMoyuoHanbHOe pasHosecue HANPAMYIO C8A3AHO C Xopouiel c8:A3bi0 Mex 0y 08yMsa omoeslbHbIMU
YPOBHAMU CO3HAHUSA. Oma cucmema obujeHUs c8A3aHa NocpedcmMeom nepedamyuKos Xumuyeckux
20pOMHO8.

NPEQMOYTUTEJIbHBIE NYTU, U3SMEHAEMbIE CO3HAHUEM

Cuz2Hanbl M032a NpuebIYHO 08U2al0OMCA NO onpedesieHHbIM npednoYmumesibHbIM NymsAm.
O6pasHo 2080ps, nymu c/1e008aHUA 6bI6UpAlOMCA U3 MbICAY B803MOXHbIX nymel. O6was
aKmueHoCMb Mo32a uzpaem poJib “Hacmpoliku” u MoOynupoeaHus cuzHasA08. dneKmpu4yeckue
nomeHyuaabl 8 MO3208bIX NymsAXx Mo2ym 6bimb u3MeHeHbl nocpedcmeomM OesmesibHOCMU
co3HaHusA, mo ecmb, HamepeHunem. C1edosamenbHO, He CyleCTBYeT NPUBbIYHOIO MbICIEHHOTO
naTTepHa, KOTOpblii Mbl He mMornu 6bl M3MeHNTb. Cekpeyuro XumudecKux eeujecme mosaa,
20pPMOHbI, MOXXHO KOHMpoJsiuposams Oelicmeuem co3HAHuUA. Cekpeyus 20pMOHO8 U3MeHAem
3/leKmpuyecKkue nomeHyuasibl 8 Nymsx.
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COOTBETCTBEHHO, He CyLIecTBYeT SMOLMOHANIbHOIO OTKIIMKA, KOTOPbIA 6blno 6bl HEBO3MOXKHO
N3MeHUTb. HoBble BbIGOPBI MyTel CMrHanoB yCTaHaB/MBAKOTCA KaK XpaHALWMeCA B KNeTKax NaTTepHbl
NoTeHUWanbHOM SHEPrumn.

Mocpedcmeom aKTa CO3HaHWA, MWUIUOHbI KJIeMOK Mo32a Mo2ym 6bimb akmueupoeaHul u
8Hocumo ceoli 8K11a0 8 co30aHue 6osee 8bICOKUX cocmosHuUli mo32d. Koeda makoe npoucxodum,
cosepwaemcs Hacmpoluka Mo3208bix cxeM. Kak monbko Hakannuearomcs 60os1ee 6bIcOKUe ypo8HU
3sleKmpuvecmaed, e6o3pacmaem MbiclumesibHas cnoco6Hocme. Y MHoa2ux siodeli mMo3208ble
KJlemKu ocmaromcs 8blK/1l04eHHbIMU, HEeUCNO0J1b308aHHbIMU, 603MOXXHO, 8CI0 UX XU3Hb. Takozo He
00/KHO 6bImb, UGO Mbl MOXeM CO3HAMEeNbHO y4acmeosams 8 NpobyxodeHUU MAKUX K/1emok,
Komopble Mo2ym 8HOCUM®b 8¢Oli 8K/1a0 8 yCKOpeHUe Hauwe20 380/II0YUOHHO20 pa3eumus.

CNEYUAJIN3UPOBAHHDIE NMPOLJECCOPbI

Cmano oyesudHo, Ymo onpedesieHHble KOMNOHeHMbl MoO32d 60eJledeHbl 8 o6pabomky
YHUKGJIbHbIX CNeyuausupoBaHHbiX 3ada4y. B kaxodol u3 o0603HavyeHHbIXx obnacmeili mosza
Haxo0amMca ycmaHoeuswuecs npusbiYHble nymu, Komopbsim ciedyem ob6pabomka. Smu nymu -
npocmo o0HU U3 MbicAY Opya2ux 603MOXKHbIX nymeli, Komopbie Mo2au 66l ycmaHaeaueamocs.
3Hayumoe omkpbimue nokasano, 4ymo Ha obpaszoeaHue MO3208biX nymeli CU/IbHO e/usem
npoyecc, Hasbiéaembili UMNPUHTVIHIOM (puKcayumen).

lMpoyecc umnpuHMuHaa oyeHb AKMUBeH 8 meveHue onpedesieHHbIX cmadull Hawezo pocma u
paseumus, makux, KaK paHHee 0emcmeo u nepuod paHHe20 NOOPOCMKo8020 8o3padcma. B amo
8pems 8 M032e c030alomcs U XpaHamcA onpeoesieHHble NnpuebiYHbie nammepHsl peakyul. B sude
aKMUu@HbIX 3/leKmpuYyecKux Kapm nomeHyuasaose, oHU XpaHamcs 8 knemkax. Takue xpaHaujuecs
nammepHbl cyxam wabnoHamm 011 eceli 6os1ee no30Heli o6pabomku.

Ndesa “3acmpesanus 8 nammepHe” - o4eHb 06pasHoe onucaHue Hep8HOU AKMUBHOCMU MO32a,
cnedyoujeli mem Xe cambiM nymem CHO6d U CHO8d U NOCMOAHHO npugodauweli K 00HOU U mou xe
3anpozpammupoeaHHoll “peakyuu”. OOHAKo, Hem makol peakyuu, Komopy He803MOXHO 66110
661 usmeHUMB!

PA3BUTUE NYTEU B JETCTBE

Bo epema KpumuyecKux nepuodoeé HeepoJlozu4eckozo paseumus, dopmupylowuecs
UMNpUHMbI ycmaHaeauearom pdaszpaHuyueadrowjue o2paHuvyeHUs HA Hawly NO3HA8AMesIbHYIo
cnocobHocme. Mbl cmaHosuMcAa omeevyarWuMu cmaHéapmam U MoXxeM Nno3HAeame MoJibKo 8
coomeemcmeuu c 06semMom, Komopbili no3eosisiem ukcupoeaHHas cxema. Ecnu “npozpammHoe
obecneyeHue” cxembl M032a pa3eueaemca 00 6osiee 8bICOKUX YpOBHell co8epuwieHCMB8068aHUA U
YC/10XKHeHUs, 3mo e/lusdem Ha NpoYyecc NO3HAHUA.

Ob6ujee paseumue uHOueudyyma ynyqyuidemcs, Ko20a Kaxoblli nocaedyowjuii umnpuHm
npubaenifsemcs K CJIOKHOCMU yxe cyuecmeyioujezo npo2pamMmMHo20 obecneyeHUss onepayuoHHOU
cucmemol. 3mo evipaxkaemcsa 68 npubassieHuUU CJIOXKHOCMU U cusbl K cucmeme obpabomku
uHopmayuu mo3sz2om. [losbiwuaemca Hacmpolika o6weli yacmomel U pumma Mmos3aa.
Cnoco6Hocmb Mmo32a yeenu4ueaemcd. Ezo knemku Hacmpauearomca Ha G6Gosee ebicoKue
Yyacmomel U ceaA3bieaomcA ¢ 6Gosiee 8bICOKUMU YpOBHAMU OCO3HAHUA. bonee cnoxHoe
“npoepammHoe obecneyeHue” mMo32a - mo, Ymo Ham 6bl XomesIoCb NOMOYb YyCMAHOBUMb 8
paHHue 2006l XU3HU Hawux demet. Ocobblie N00Xx00bl K 06y4yeHuUl0 CHaA60am masieHbKUXx demel
60s1ee MOWHbLIM “npo2pammHbIM obecnedeHuem” [21].

B HeBponorunyeckom passutumn pebeHka CyLlecTByeT OrpaHMYeHHOe YMCIO OKOH BO BPEeMEHMU, B
neprog KOTOPbIX YCTaHaBNMBAKOTCA MNO3UTUBHAA ¢ukcaumsa un ctumynauma [20]. C nomoubto
ONTMMANbHOW paHHeln dMKcaunn U CTUMyNALMM B NEPUOS OKOH BO BPEMeHU, pebeHOK CHabXaeTca
YCIIOXKHEHHbIMU WabnoHamn ana 6onee cNOXHOro GYHKUMOHUPOBAHNA MO3ra. 9TO Te UHCTPYMEHTI,
KOTopble No3xe pebeHoK HeceT B XU3HN!



Ycunueaa cnocobHocme ob6pabameieame UHopmayuio, Mol ygenudueaemM eMKOCmb mo3ad.
Tak)ke, Mbl pacwupsieM OCO3HAHUe U NhoOHUMAeM Ypo8eHb CO3HAHUA. Mol 3aHumaemcs
cmumynayuell 360/II0YUOHHbIX cUCMeM Mo32d, C8A3bléaOWUX HAC C HaAwel MHO20MepHOU
peanbHocmoto. Mbl moxxem nomoYyb 0emam, Ymob6bl 3MO NPOU3OWIIO 8 UX U3HU KAK MOHO
paHouwe.

POJ1b Y CBA3b CXEM

Bce o6nacmu mo32a uzparom aKkmueHyio posb 8 e2o cxeme. Hem nuwiHux yacmel. Bce cxemol
8bINOJIHAIOM  8aX{Hble (yHkyuu. OOHAKO, HeKomopble KOMNOHeHMbl mMo2ym 6bimob
HedoCMAamo4yHo AKMUBHbIMU WIU cnAWUMU. Mo npueodum K momy, Ymo onpeoesieHHble CXeMbl
cmaHoeamca cnAWuMU uau HedocMamo4yHo aKkmueHoimu. Cxemol 6 u 7 mpebylom coemecmHoli
pa6omel 08yx nonywapuii mosaa, Ymo6el oHu paboma’iu 8 yHUCOH.

bonee moazo, 2apMoHuUA u pe30HAHC MeX0y cxemMamMu cmaHoeaAMcsa hyHKyuel Haonexauwjux
XuMuYyecKux cekpeyull »esie3 — 0c06eHHO 2unogu3a u wWwuwKosuoHoll Xese3bl — U NpUcymcmaus
UOHU3UpYIOWUX nomeHyuanoe (3apA0a) 6 Knemo4Holx membpanax. Camasa 8bicoKkasd emMKOCMb
docmuzaemca mozada, K020a cxeMbl CMAHOBAMCA UHMe2pupoe8aHHbIMU U pabomaiom Kak yeJoe.
OoHako, 6nazodapsa Oelicmeus Ha Uyenb CTpaxa, cxema 1 Moxem choco6cmeosamb
“3amopa)x<ueaHuro” mo32080U (hyHKYUU Ha 3MOM ypoeHe.

Tabnuya 4.2 OyHKYuUA cxembl MO32a

CXEMA OYHKUNA K/TIOYEBOU
npuHYyNM
8 HenokanoHasa BHe Tena
Keanmoeasa
7 Mema- KOHTposnb HMXHUX cxem  Bocnpustue 6ecko-
npozpammupyrowas HEYHbIX
peanbHoOCTeN
6 Helipo- KonnektnsHaa JHK CMHXPOHUCTUYHOCTb
2eHemuyeckas Owanor OHK-PHK KonnektusHaa JHK
NHTYnuua
5 Heiipo- NHTerpatusHas — Lienoe O6paboTka
comamuyeckas Mbicnb SMOLUMOHasbHble
MNaTTepHbl

4 Coyuo-cekcyanoHaa ObecneyeHue BbICILINX SMOLMOHaNbHbIN

YPOBHeW 3Hepruen LEeHTP CYLWHOCTH
3 CeAasblieaHue CBA3b C ronocom NHTennekTyanbHbIN
epemMeHU LeHTp
Cemanmuyeckas HyBCTBO BpeMeH!
2 dOmMouyuoHanbHas CBs3aHa ¢ Jro
NPOu3BOJIbHOM

HEepPBHOW CUCTEMOW

1 buo-ebnkusarowas DHOOKPUHHAA U Yto 6e30macHo
»KM3HEHHAA NopaepKa



Crpax 3aKpbiBaeT
[ocTyn
K BbICLLIMM CXemMam

Crpax — camoe 60nbluoe NpenATCTBME Hallen 3Boaouun. M3-3a amoli amoyuu Mel Mewaem
cebe ¢yHKYyuoHUposamb & 6Gosiee 8bICOKUX CxXemax MpPaBoOro noaywapusa Mos2d, Komopole,
mak>ke, omHocamca K Haweli 380/1l04uu U MHo20mMepHoli cyobbe. bnazodapa ¢ukcayuu coyuo-
3KOHOMUYecKuX ycsoeutl, 60/16WUHCME0 /110deli He CNOCOOGHO NOJHATLCA HapA YPOBHAMMU cxeM 1 m
2. MHoz2ue ocmaiomcs Ype3mepHO 3aHAMbIMU Npo6iemamu 6e3onNnacHOCMU U 8bIXUBAHUA.

Cxema 4 - yeHmpanoHas onsa eceli cucmemsl. OHa o61adaem cnoco6Hocmeto obecneyueameo
3Hepauell 8bicuiue YeHMpbl UNN VX 3aKpbiBaTb. B cmpykmype 4-ii cxembl Mbl 06Hapyxueaem
cmpozoe coomeemcmeue Mex0y CO3HAHUeM U pusuyecKUM mamepuasibHboIiM mesiom. 30ecb
XuMu4vecKas ceKpeyus 20pMOHO8 8bl1UBAEMCA 8 HAWU SMOYUU.

Meobil cqumaem smu cekpeyuu mepoti moz2o, Kmo Mbl ecmb. CoomeemcmeeHHO, 20pMOHAJIbHbIU
obmeH u 6anaHc mMoeym u3smMeHumeo Oaxie Haw xapakmep. B 4-m yenmpe cywecmeyem
peaynupoeaHue »u3HeHHOU 3Hepauu, KOmopoe MoX<em 8bIpa*ambCsi MOJIbKO Yepes YaKpbl, ecnu
OHU OMKpbimbl. Bce Hawiu Yyyecmea nonapusyomcs u KOHmMpoupylomcsa e smoli o6aacmu mosaa.
Mol owgywyaem smy o61acme KakK yeHmp Hauiezo cywjecmea.

Cxema 5 ebIinonHaem ¢yHKyuio o6veduHeHuUs, pabomasa ¢ KOHYyenyuAMU U nammepHamu,
npuxodAwjumu u3 ebicwux 3moyuli. 3anyweHHbIli 8bIc8060XO0amb 20pMoOHbl, Tunodus
aKkTuBM3upyetr ¢GYHKUMIO 6-ro ypoBHA cxembl. OTciofa npouspacTaeT Halle BHYTPeHHee
BugeHue. iMeHHO 3mo Mbl, makxe, 3HdeM Kak nHTynuuio. Cxema 6 ceAasaHa ¢ eocnpuamuem
6yoywezo. byoywee cozdaemca Ha ypoeHe 7; ypo8HU 6 u 7 mecHO c8A3dHbl. 6-A cxema 6bi1a
Ha3zeaHa Cxemown KonnektusHon JHK.

CXEMA PA3BUTUA

TepMuH “KonnekTrBHaA"” 03HayaeT, YTo 3Ta CXema UMeeT JOCTYM K CamOMy CLieHapuio 3BOJTIOLNN — K
TOMY, UTO Mbl Ha3blBaeM NPOLUAbIM U ByAyLLUM.

Qukcayusa smoli cxembl npou3sooumca nocpedcmeom 6Mo-aneKTpNYECKNX HanpskeHun [17].
OHa exnroyaemcs 8 06pabomky nemnu o6pamuoli ceasu [JHK-PHK unu duanoza. Ymo6bl noHamo
3mom npoyecc, Mbl paccmampusedem 63aUMOOMHOWeEHUA Mex0y Smumu 08yMs MOJIEKY/IAPHbIMU
cmpykmypamu.

AHK ydepxxueaem ungopmayuto unu wabnoHvl. Ho, yumo6bl 66imb nonesHol, uHpopmayus
domkHa 6bime “usenevyenHa’”. PHK - amo knw4, u6o oHa “yumaem u konupyem” JHK. Ha smoii
cmaouu e uepy ecmynaem opyeol 371eMeHm — 2ucmoHbl. [UCMOHbI — 3MOo npocmsie npomeuHsl,
Komopobie, co4emasncb C HYK/eUHOB8bIMU Kuc/iomamu, ob6pasyiom Hykneo-npomeuHol. QyHKkyus
2ucmoHos - 6/10Kuposams nepedayy 2zeHemu4eckoli uH¢popmayuu, Komopas He UChoJIb3yemcs 8
paseumuu Hosebix Knemok [18]. JupdepeHyuayua knemok, eaxkHaa 6uonozuveckas yHKyus,
AenAgemcsa pesynbmamom delicmeus 2ucmoHo8. OOHAKO, U3-3d M020, YMo 2UCMOHbI NOKpbledom
AHK, moxxem npoucxodums 6ecnopsdoyHoe 6/10KUpo8aHue uHgpopmayuu, Komopas eHocusa 6ol
ceoli 8Ks1a0 8 npoyecc Haweli 38onoyuu. Ecme nu e cghepe smoili cxembl co30aHue HOBbIX
aHMU2UCMOHHbIX NPOMeUHo8?

AUAJIOr C JYXOM

Cxembl 6 u 7 HAG3bI6AIOMCA YHUBEpPCA/ibHbIM nepeBoguukom. Koz0a HepeHas cucmema
cnoco6Ha nosy4ame cuzHansl om duanoza PHK-[JHK, sanyckaiomca evicwiue cxemoli [19].

AKTMBM3aLMA 3TUX CXeM ABMAETCA CPeACTBOM OTKPbITUA KHUrM 3HaHuA B JHK. 3Tm cxembl
Ha3blBalOTCA YHMBEPCaNIbHbIMM NEPeBOAUNKAMU.



U3 smoeo o6cyxOeHua cmaHosumcA o4vesudHOl cesa3b mexoy [JHK, obpabameiearoweli
cxemoli mMo32a u Pasymom/(moHKUumMu UHGOPMAYUOHHbIMU nonamu). Bce mpu OomxHbI
ycmaxaenueames 83aumocesAsb co ceoeli co6cmeeHHOU CTPaHHOW neTneil 0719 380/II0YUOHHbIX
wazoe 0suXkeHus anepeo.

B smoli 2naee mMbl paccmompenu, Ymo Mo32 CKOHCMPYUPOBAdH & 6ude MdAd2HUMHOU U
aKycmuyeckoli pe3oHAHCHOU Kamepbl. bnazodapsa ceoeli cmpykmype mo32, makxe, Aensemcsa
6uokpucmannuyeckoli npusmon, nosnay4darowel u ycunusdrwel Kocmu4yeckue cuzHanol. Kak
npusma, mose pacujensisem ceéem HA 7 4ACMOMHO/46emoebiX KOMNOoHeHmMos. B pasnuyHeix
cmeneHaX 3mu ceemosble 3Hepauu npucymcmeyiom 8 ceMu cxemax mo3sza. Kozda mer cmoxxem
NoOHUMAame UHMEHCUBHOCMb céema 8 3mux cxemax, hyHKyuu u cnoco6Hocmu 8bICWIUX CXeMm
8olidym 6 Hauwe cosHamesibHoe oco3HaHue. Kozda, nocpedcmeom smux cxem, Mbl 6os1ee Npo4YHO
ceA3bI8deMcs Co ceoeli MHO20MepHOU npupodoli, Mbl cesA3biedemcs ¢ [lyxom.

Uccnedoeanua nokazanu, ymo mMo32 MOXXHO “HampeHuposams” (3acTaBUTb BUOGpPMpPOBaTb
UM pe3oHMpoBaTb) HA pa3sHoo6Gpasue yacmom eHewHe20 UCMOYHUKA. [Xopowum npomepom
3mozo Ae/1semcsa delicmaue Yacmomael COM0OB8020 mesie(hOHA Ha MO3r unu camy cTpyktypy AHK!]
Bce nammepHbl M03208biX nymeli COOMHOCAMCA C MeM, YmoO Mbl HA3biedeM CKaJAApHOU uau
MoHKou cghepoli. UmeHHo 4epe3 smy cghepy Mbl owywaem camoe 6o/sbwioe eaudHUe Ha
opeaHusyuwjue cKaaapHble NOMeHYuasbl, A6AIWUECcH NammepHAMU, XpAHUMbIMU 6 KJlemKax.
Takxe, umeHHO Yepe3 MOHKYIO c(hepy Mbl MOM(eM 8/1UAMb HA HACMPOUKY cXeM mMo32ad.

Koz0a mo3z0e8asa cxema HacmpoeHda, oHa Mox)em Jsy4ywe obpabameieamb U ycunueame
yacmomel ceema nocpeocmeom Hep8HoU cucmemMbl. Smo 6yoem okasvieame CUNbHbIU 3¢hhekm
Ha onepayuoHHvle YpOBHU UHOUBUOYA/IbHbIX cxeM, U6O Mbl nNodHumaem >3JieKmpu4ecKue
nomeHyuasel 8 UHOUBUOYA/bHbIX K/lemKax. Ko2zda nodHumaiomcesa sanekmpuveckue nomeHyuasol,
8ce cxembl 3anyCcKalomMcs 8 pacliupeHHbil pexum pabomel.

HACTPOWKA NOCPELJCTBOM B3AUMOLJENCTBUA

HAuanoea c lyxom pazsueaemca nocpedcmeom co3HamMes1bHO20 UCNOJ1b308AHUSA B8bICLUUX CXeM U
ycKkopssiemca nymem uHmezpayuu u Hacmpoliku komnnekca [JHK/Mosz - Cepdye/Pasym. Moi
MoXKeM NpsaMO 6J1imb HA MAKYyl HACMPOUKY ¢ NOMOWbIO 3Hepzemu4ecKko20 NoJA Yesloeeka.
banancupoeka sHepzemu4ecko2o nosnA 4Yesnoeeka Oelicmeyem HA HACMPOUKY KomnjexKca mo3e-
HepeHaA cucmema. B mo e epemsa, omkpoiearomca nymu, cpopmupoedaHHbie 0718 mo2o, Ymob6wi
60/1bUie CBETOBOI 3Hepauu 80WJI0 8 CUCMeMbl U AKMUB8UpPOEaJIo 3mu cXeMbl M032d. 9mo OOUH U3
npouyeccos, npoucxodaujux e Texnuke banancupoexku IMI1. Kak monbko mo3e u HepeHas cucmema
npo6yxoaromca K ouano2y mexoy [HK-PHK, kak moneko uHgpopmayua cobupaemca u
ob6pabameblieaemca 8bICWUMU cxemamMu Mo32d, GyAeT OTKPbIBaTbCA KHUra 3HaHUA, 4TOODI
pacKpbITb CBOM CaMble COKPOBEHHbIe CeKpeTbl.

BRAIN CIRCUITS
BRAIN/MIND
@@ HEART/MIND
HEART/BRAIN

DNA/RNA MIND &
B SUBTLE

N | [ INFORMATION
A FIELDS

PucyHOK 4.10 TpueOUHcmeo 380/1I0YUOHHO020 hpoyeccad. Mosr, none Pasyma u [JHK o6pasylot TpueamnHcTBO,
KOTOpOe [O0MKHO 6GbiTb UHTErpMPOBaHO, HACTPOEHO M aKTUBUPOBAHO, €C/I JOMKEH NPONCXOAUTb YCKOPEHHbII
3BOJIIOLMOHHDIN npouecc. ToHKne nHpopMaLMoHHbIE NOJS HeCYT opurnHanbHble wabnoubl [IHK. PHK “cuntbiBaeTt”
KOAMPOBKY M3 TOHKWUX MONeil TaK e, Kak Npopaé Ha cTpouTenbHoii nnowagke 6yaer “cumtbiBaTh” WabNoH ¢



NpoeKTN-poBoYHoOro uyeprtexka. O6oum [HK u npopaby tpebyercsa cBet! Tpebyercs, uTo6bl MMeNcsa MOMHbIN
CBETOBOI CMEKTP LBEeTOB ANA MOJIHOro nepesoja 1 nepegayn KOgUPoBaHHON MHOpMaUUM U3 TOHKUX nonen B
PHK. Yem Bblwe uactoTa CBeTa, TeM Bbillle >JHepreTuyeckme >J/IeKTPOMarHUTHbie BOJIHbI. 3To Tpe6Gyer
BbICOKO3apAXKEHHbIX 3/1eKTPOMArHUTHbIX Moneil, B KOTOpbIX MOXHoO pa6otatb. Mpouecc AHK/PHK cBAsaH ¢
dyHKUMAMN Bbicweli cxembl Mo3ra, Kotopaa co6upaetr uHdopmauuio anA obpaboTku. [inAa onTumanbHoi
appekTuBHocTn, Kommnekc JHK/Moz3r/Pasym HacTpanBaeTca M 6anaHCMpyeTcA C MOJIHbIM CMEKTPOM CBETOBbIX
YyacToT U obecneunBaeTcA ONTUManbHbIMN YPOBHAMU 3/1IEKTPUYECKOro 3apAaa uan noteHumanos. MasHaA ponb
Cepaua npeanonaraet, YTO MacTep KOHTPONMPYET HenocpeAcTBEHHOe B3anmogencTteme cuctem Ceppue/Pasym un
Cepaue/Mosr. C 3Toli TpeanHON cxemoli cBA3aHa 3Bonoyuna!

PA3YM 1 TOHKUE
WHOOPMALIMOH-HBIE MOJIA
JIHK/PHK

Cxembl mo32a
Mo3sr/Pazym

Ceppue/Pazym
Cepaue/Mo3r



“Yenoseueckas hopma — 6ecnopsa004HaA" CMECb SHep2emuyecKux nosed...
3mu 3HepzemuyecKkue nosA U302Hymel U 0e(hopMupOBaHbI
yesol XU3HbI0 8peOHbIX NpUBbIYeK U 3710ynompebieHul’”.
Kapnoc Kacmaxeda. “Bmopoe kosnbuyo cusbl”
POCT OCO3HAHUA
aBa5

BoipasHueaHue ¢ 0Cblo CO3HAHUA
Moxorkne Ha Hac AN, KTo BepAT B GU3NKY, 3HAIOT, YTO pasHuLA

mexay
NPOWIbIM, HACMOAWUM U ByOyuUM — 8C€20 JIUWb YNOPHO ycmouyusas UsuIo3us.
Anvbepm JlUHWmMelH

YcnnuBaetca MHTepec K uaeaM pacliupeHUa CO3HAHUA, yeesludeHUs OCO3HAHUA N MPUBHeECEHUA
6osbwe lyxa B Teno — B 6ronorunio. Kak MO>KHO COOTHECTU 3TV MNOHATUA C YeM-TO ocsA3aemMbiM? Kak Bbl
pacwupaete Co3HaHWe? TakoBbl BaXkHble BOMPOCHI, 3aHVMMALWME MHOTUX M3BECTHLIX Y4YEHbIX B
obnactu HAYK O MO3HaHUN N CMEXHbIX C HUMWN ONCUUNINH.

3necb Mbl Gygem nogxoauTb K BOMPOCY C Oosiee NpakTMyeckon nepcrnektusbl. Mbl 6ygem
onpepenAtb Co3HaHMe Kak 0CO3HaHUe cebA. Paclumputb co3HaHMe 3HaUMT PaclUMPUTb 3HaHMe, KTO Bbl
€CTb. 3HaTb, KTO Bbl €CTb, 3HAUNT COEAUHUTbCA CO CBOE MHOFOMepHOW cywHocTbio! Pa3Be 310 He
OCHOBHasA Lenb Hawero cyulectBoBaHuA? [Ipedcmassme, KaKk 8 camom pacuiupeHHOM COCMOAHUU
Co3HaHus 8bl cMOMpumMe B808He, NocpedCcmMBeoM ¢usudeckol nepecmpoliku cebs, ocyuecmessieHHoU ¢
nomouwybto Co3HaHusa!

SBONOLUMA CBASAHA C PACLULMPEHMEM CO3HAHKMA

NHTYNTUBHO, Mbl MOXeM CBA3bIBaTb KOHLEMLUMIO PaclUMPEHHOrO0 CO3HaHMA 1 YBENMUYMBAIOLLErocs
OCO3HaHMA C HEKUM BHYTPeHHMM npoueccom 3sonoumn. C Toukn 3peHusa npodeccopa Tunnepa,
“yesioseyeckaa 380/1I0YUA Xapakmepulyemca U O02pdHUYeHd NPOHUKHOBeHUeM OyXa 8 NJIOMHYI0
mamepuro” [1]. B npouecce sBonoumn, 6onblMe CTeNeHU CO3HAHWA MOTYT acCoOLMMPOBATbCA C
60/bLIEN CNOXKHOCTbIO BHYTPY CUCTEM.

B Te3sncax o mapannenbHbix BceneHHbix, IBepeTT NoKa3biBaeT, YTO CJIOKHOCTb B 3HAUUTENbHOMN
cTeneHn MoxeT ObiTb M3MepeHa C nomolbld Teopun uHbGopMauuu. Yem 6onblue yucno
B3aMMOJENCTBUN C BHellHel BceneHHoi, Tem Gonblie Bbl 3Haete. Yem Gonblue nHPopmaumm Bbl
MO>KETE U3BNEKATb U3 BHELLUHEN BceneHHoN, Tem 601blue BHYTPEHHAA CNIOXKHOCTb.

Tunnep paccmaTpmBaeT BHYTPEHHME YCNIOXKHEHNA KakK OpraHM3aLuoHHble CTPYKTYpbl, KOTOpble Ha
OHOM YPOBHE MOTrYT OTHOCUTBCA K HEPBHOWN CMCTEME, HO 0bnafaTbh TOHKOW Npupoaoi Ha apyrux. Mpu
HeoOXOAMMOCTM 3TU OpraHM3aUUOHHblE CTPYKTYpbl HyXAalTca B obecrneyeHUM “CKenieTHbIM
WwabnoHom ana ayxoBHoM cy6cTaHumn” [1].

Paccmampueas ceba kak MHO20MepHbIX Cywjecme, Mbl MO)eM NOHAMb, YMo 380/1I0YUOHHbIL
npoyecc 0OHO8peMeHHO nodelicmeyem HaA 8ce CMpyKmypHble CcJiou HaAuwel CcywHocmu.
OnpedeneHHbiM 06pa3om, HenocpedcmeeHHoe 8o030elicmeue HA HAC KAK CAMOOCO3HaloWux
cywjecme 6yoem 3asuceme om cmeneHu ob6veduHeHus, 6anaHca U cesa3u, cywecmeyruwux 6
Hawel cucmemMHoU opaaHu3sayuu.

Yenoseueckasn 3BOMOUMA XapakTepm3yeTca “OTKpbiTnem” CylwecTBoBaHMA “HOBbIX” M3MEPeHUn u
CXeM HaCTPOWKU BHYTPWU HaLIeN SHepreTMyeckon AMHaAMUKW. ITU U3MEPEHUA CYLeCTBYIOT Kak
anemeHTbl TBOpeHMA 1 JOCTYMNHbI N3 Halel COBCTBEHHO MHOroMepHoOM KoHburypauun. PaclumpeHne
OCO3HaHMA BK/IOYaeT B ceBA MOCTUKEHME TOro, YTO Mbl MOXEM CO3HaTeNbHO W3MEHATb CBOU
BHYTPEHHME apXMTEKTYpHble AMHaMUKW. [locTynaa Takum 06pa3om, Mbl paclUMPAEM Yron 3peHus
BOBHe, UTOObl OXBaTUTb 6OJIbLUYIO YaCTb 3TOro TBOpeHMs.

KPUTEPUIN 3BOJTIOLIMOHHOIO MPOLIECCA



NTak, mMbl paccmaTprBaem Bonpoc: “Y1o ABnsieTcs rnaBHbIM TPebGoBaHWEM K 3BOJIOLMOHHBIM
npoueccam”? B cBoeln ctatbe Qusuyeckds modesib 6uonons (cm. Mpunoxenne A), leTena gaet obuee
HanpaBnieHe OTBeTa: OCHOBHOe TpeboBaHMe K 3BOJIOLMOHHbIM Npoueccam — uHgpopmayus. OaHaKo,
UTOObI 3TV NPOLLECCHI UMENN MECTO, CTPYKTYPbI JOKHbI CYLLECTBOBATL M ObITb Pa3BUTLIMU.

* UH¢popmayuoHHasa 6a3a

+ 380/10YUOHHbIlI KOMNOHEHM

B uactHoCTK, [leTena yCTaHaBAMBAET, YTO JOJMPKHA CYLUECTBOBaTb EMKOCTb XPAaHEHWUs OrPOMHOIo
KonnyecTtBa nHdopmaumn (bumel uHgopmayuu).

DBOJIIOLNOHHDIN aCneKT CBA3aH C CaMOOpPraHm3yioLeln CnoCoOHOCTbIO MONEBLIX CTPYKTYP.

Jea npoyecca Hepaszdenumo ces3aHul. [lemena onucbieaem 3mo KAk cum6uos 0syx
npouyeccos. Ymobbl npoucxoousa 380/104us, 00/KeH 6bImb UCMOYHUK nepa8u4YHOU UHhopmayuu.
Ha kakoli 661 ypogeHb CMpYKMYypbl XKUB020 Op2dHU3MA Mbl He 8bl6panu cmompems, npuHyuNbl
ocmaiomca memu xe camoimu. bonbwasa cnoxxHocme opz2aHusma passusaemcs nocpedcmeom
380J1I0YUOHHO020 npoyeccd. OHa npueodum K 6osiee 8bICOKUM YPOBHAM choco6HOocmu o6pabomku
UHopmayuu, yculleHUld cucmemM KOMMYHUKAUuu, a makxe K 6osbwell cmeneHu U
3hheKmueHOCMU  UCNONIL30B8AHUA 3Hepauu ONA  pasnu4yHoix hpoueccos. [puHyunel
380JIIOYUOHHO20 Npoyecca npocmuparmcs ebilie 6UONOJIA, KO 8ceM MOHKUM 3Hep2emuYecKum
cmpykmypam.

Ta6nuya 5.1 Kpumepuu 380/1104UOHHO20 hpoyecca

B3AVMOZENCTBUE C MICTOYHNKOM MHOOPMALINIA
MOTOK NHOOPMALINN

OHEPTETUYECKUE CTPYKTYPbl - nposodswue U mMOHKuUe
“ckenemHole” cmpykmypeol

HACTPOMKA MEXOY WCTOYHUKOM W MNPUEMHMKOM -
C8A30HHOCMb U pe30HAHC, mpebyrowue HacmpoUKu

CMOCOBHOCTb  MPUMEMHUKA  NYTEM  YMO3AKJTIOYEHU
BbIBOOUTb 3HAYEHWME MHOOPMALWNWN - kak 8 udee akmusHol
uHgopmayuu, mpebyromca Hacmpouka, 6asaHc U c8A3AHHOCMb BHYMpuU
cucmemel

CNOCOBHOCTb MPUEMHUKA CNPABNATbCA C
NHTEHCMBHOCTbIO N ®OOPMATOM, B KOTOPbIX OOCTABJIAETCA
NHOOPMALWA - mpebyem Hacmpoliku, 6anaHca u cea3aHHOCMU
8HYMpU cucmemel

Deo/II0YUOHHbIl npouecc He oOz2paHuUYuedemcs U3MeHeHUAMU & 6uonosie. Bce moHkKue
acnekmol Haweli 3Hepzemuyeckoli GHAMOMUU 8bICMynaiom 8 poJiu co2/1aco8aHHO20 yenozo. Kak
Mbl 8udesnu u3 co2n1aco8aHHbix nemenv Cappammu, pasym u mamepusi NOCMOAHHO UCNOJIHAIOM
maxey 83aUuMOOMHOCUMOCMU OOUH K Opyzomy

NHbopmaumus BXOAUT 1 BbIXOAMT M3 B3aMMOOTHOCMMOW netnu. Mo npuHumny o6pamHozo
delicmsus, NOCTOSIHHOE B3aMMoOAeNCTBME O6eCrneuYnmBaeT pelleHne, KOTOopoe “CamoCcorfiacoBaHHO
MEHSIeT CBOe nopoxgawlee ypaBHeHue” [2]. CBA3b OCYLLECTBAETCA Ha OCHOBE 3SBOJIOLMOHHBIX
NpoLeccos.

Takim 06pa3om, pacluMpeHne CO3HaHMA CBA3aHO CO CBA3bI, MHPOpPMALMEN U CNOCOOGHOCTbIO
06paboTkM MHPopMaL K. TakkKe, Mbl fOSIXKHbI paccMaTprBaTb 06pPabOTKYy MOTOKa SHEPruin, KoTopas
cBA3aHa W TpebyeTca ana Hanmuma npouecca. COOTBETCTBEHHO, CEMUYaC Mbl MOXEM YCTaHOBUTb
OCHOBHbIe KpuTepum, Heobxoaumble ana Hannuua ssonounn. OHu ceeaeHbl B Tabnuuy 5.1

CO3HAHWME CUCTEMbI, ONMPEOENAEMOE YPABHEHVEM



KoHeuyHO, Mbl He MoXem paTb onpepgeneHue unu onucatb Co3HaHue ypaBHeHueM. OpHako,
NPUHLMMbI TEOPMN MHPOPMALIMU MOTYT NMOMOYb B M3MEPEHUN BHYTPEHHEW CITOMXHOCTY CUCTEMbI. Mbl
CBA3bIBAEM CJIOKHOCTb C OONMbLIMMKU  CMOCOOGHOCTAMY B3aUMOZENCTBOBATb W OOMeHUBaTbCA
uHdopmaumen ¢ BHewHel BceneHHoW. bonblwas CNOXHOCTL CTAHOBWTCA CMHOHUMOM BbICLIMX
CTENEHE CO3HaHWA.

Mpodeccop Tunnep npeanoxun Gopmyny WM ypaBHEHME, KOTOPOE MOXHO MCMONb30BaTb AJA
XapaKTePUCTUKN CO3HAHWUA CUCTEMbl. ITO YpaBHEHME OTHOCUTCA K Teopun MHbopmauumun. Tunnep
CBA3bIBAET YPOBEHb CO3HAHUA CO CMOCOBHOCTLIO KaHana uiv Mepol CNOCOBHOCTM XKMBOW CUCTEMDI
CnpaBnATbCA n obpabaTbiBaTbh MHPOpMaLmio. Oblan dopma ypaBHeHUa Co3HaHMA criesytollan:

CosHaHue=A+Ay-+Logy(1+P/N) [3],
20e napamempbl 3mo20 ypasHeHus onpedenaomcsa no Tabnuye 5.2. YpasHeHue 0cCHO8aHO Ha

¢opmyne KoHCMpyupoeaHusa meopuu KOMMYHUKAyuuU.
Tabnuya 5.2 YpasHeHue Co3HaHusA

CosHaHue=A+Ay-+Log>(1+P/N)
(3ammcTBOBaHO y Yunbama Tunnepa)
TEPMUH OlPEJENNEHUE

Co3HaHue CNOCOBHOCTb KaHana
Konn4yecTBo 0b6paboTaHHON nHGopMaLmn

A KOHCTaHTa
Ay nosioca NPOMNycKaHUA cucTembl — 06nacTb
AEeNCTBYIOLLEN YacTOTbl, CBA3AHHAA CY N Y, —

dyHKLMA Y,

\ yacToTa

Yo ecTecTBeHHasA pe30oHaHCHaA YacToTa

Log, log c ocHoBaHuem 2
P MOLLHOCTb CUrHaNa CUCTeMbI

YpOB€Hb MHTEHCMBHOCTU

N YPOBEHb LyMa CUCTEMBI

MATEMATWYECKAA MEPCIEKTVBA

AnA NOHUMaHWA Ba)KHOCTWU SHepreTMYeckom aHaToMUW He 06A3aTeNbHO, YTOObl Bbl MOMHOCTbLIO
OCMBICIUAN NpeAcCTaBlieHHble 34eCb MaTemaTMyeckme KoHuenuumn. MaTtemaTvka npuBegeHa AnA
yrnybneHna noHUMaHuA, eciv Bbl BblbMpaeTe paccMaTprBaTb BCe C MaTeMaTMUeCKoW NepcreKkTuBbI.
OpHako, ecn BaM X04eTcA MPOMYCTUTb MaTeMaTUKy, NMPOCTO Nepenante K HKenpueegeHHOMY
pasgeny, o3arnaeneHHomy PeweHus YpasHeHus Yenoseka.

C TOYKM 3peHMA MaTEMATUYECKOWN MepCrneKTMBbI, AN HAaC BaXkHbl TepMuHbl Ay, y, P u N. Ytobbl
BblpacTn B CO3HaHMKM, Mbl uMlem Te daKkTopbl, KOTOpble AafyT MaTemaTuyeckue pelleHusa 3TOoro
ypaBHeHuA. Kak 3T nepemeHHble MOryT 6biTb MOAUPUUMPOBAHbI, UTOObI MPUBECTM K PeLleHuto



ypaBHeHnA? Huke, Mbl pelumnm 310 ypaBHeHue. Ytobbl NOAHATb UM YBENMUNTL 3HAUEHWE peLleHUn
Hawero ypaBHeHuss CO3HaHWA, NPUIIOKMMbI JTobble KOMOVHaLUN CriefyoLWmX YCIOBUIA:

. yeenuyeHue Ay

- yeenu4yeHue P

s ymeHbweHue N

Kak mel moxiem coomHecmu >mo ypasHeHue ¢ 4esogedeckum cywjecmeom? [lasaiime
nocMompum Ha peuwieHue 8 mepMUHaAx Yyesi08e4ecKoli nepcnekKmuesl.

PELLUEHWA YPABHEHWA YEJTOBEKA

MOBbILLEHWE PE3OHAHCHOW YACTOTbI

YeenuyeHue Ay Ay - nonoca nponyckaHuA, WM nosioca AEeNCTBYIOLWEN 4acToTbl, WAN OTBET
(4UyBCTBUTENBHOCTD) HaLle SHepreTMyeckom aHaToMmuW. ITO Mepa YacToT WM MaTTepPHOB, KOTopble
MOXHO MPUHUMAaTb WAK BocnpuHUMaTb. CnegoBaTeNlbHO, OHa OTHOCUTCA HEMOCPeACTBEHHO K
CNocobHOCTU MHAUBMAYYMa obpallatbca ¢ nHbopmaumen. Boobule rosops, nonoca nponyckaHus —
bYHKUMA COXHOCTU KU3HEHHON GOpMbl.

Ona vHgusupyyma, Ay ctaHoBUTCA GyHKLMEN OCHOBHON 6a30BOI BUOpaLMN AN YacToTbl, TO eCTb
pe3oHaHCHOM vacToTol Ay. Yem Bbllle pe3oHaHCHaa yacToTa MWHAUBMAYYMa, Tem 6osblue nosoca
NPONycKaHUA UM CNocoOHOCTb CBA3bIBAaTLCA (ABYCTOPOHHUM cnocobom) ¢ nHdopmaumen. B stom
YpaBHEHWW, ANA TOro, Ytobbl pacliMpuUTb CO3HaHWE, Bbl AOMKHbI NOBbICUMb C80K PE30HAHCHYIO
yacmomy Ay. Bawa pe3oHaHCHaA yacToTa - CBOWCTBO cucTembl. OHa COOTHOCUTCA CO CTeneHbio
HacTPoKK, 6anaHCOM, BHYTPEHHEWN CBA3aHHOCTbIO, CBA3bI0 M CIAXKEHHOCTbIO, CYLIECTBYOLWMMY BO
BCEM OpPraHN30BaHHOM SHepreTMyeCcKkom KOMIeKce.

Ecnn cTpyKTypa pasBuBaeTcAs B paBHOBeECMM, Pe30HaHCHaA 4acTtoTa nosbiwaetcA. [llonoca
NponyckaHUsa YyBenuyMBaeTcA B BuAae Oonbliero oOTBeTa Ha BHelWHMe BUOpauuun. JIMYHBIA TOH
KanubpyeTcAa B CTOPOHY NoBbiWeHUA. MNponcxogmT nogbem BHYTPEHHEro puUTMa Kak Lenoro. 3To
3KBUBANEHTHO noabemMy ypoBHA Co3HaHWA. B npeablayLlei rmase Mbl BUAENM, YTO OOLWMIA PUTM MO3ra
pearnpyeT TOUHO TaKUM e 06pa3om. Ecnm mo3r 6onblue GyHKLMOHMPYET Kak eAuHOe Lienoe, ero
yactoTa noBblwaeTcA. Heca 6Gonbwnii 3apsa, OH CTaHOBMTCA 6Gonlee MOLWHBIM KAk Mpoueccop
MHOrOMepHOW nHbopMaLmK.

YBEJIMYEHUE NMOTOKA

YeenuyeHue P. P — mowHocTb crrHana. [ns uHAMBKMAYyyma, 3To NpefcTaBnseT cobom CnocobHOCTb
HecTn, UMeTb eno n obpabaTbiBaTbh Oonee BbICOKME YPOBHU 3Hepeuu. Ecnn yenosek xoueT paclumputb
Co3HaHue, OH IOMKEH y8eslu4ums cnocobHOCMb npomekaHua 6osbluel 3Hep2uU NO CBOEN aHaTOMUN.
STO 3KBMBANEHTHO YBEMYEHMIO 3apAja.

YBenMueHne 3HepreTMyeckoro MoToKa TpebyeT OTKpbITMA M 6GanaHCMPOBKM CYLLECTBYIOLLNX
KaHasnoB B “cKkenieTHOM” MONOTHE SHepreTMYeckon aHaTOMMW. TakxKe, YBenMyeHne SHepreTmyeckoro
noToka TpebyeT 3BONIOLNOHHOIO NpoLecca pPa3BUTUA HOBOW “NPOBOAKN” NN HOBbIX SHEPreTUYECKMX
KaHanos B nonoTtHe. Takasa npoBofKa Heobxoauma, Ytobbl NpucnocabnmeaTbcA K 605ee BbICOKUM
YPOBHAM MOTOKa TOHKOW 3Hepruu, BXOAAWEN W BbIXOAALWEN W3 >SHepreTnyeckom aHaToMum
nHanBMayyma.

Take, NpPoOBOJKA BHOCUT CBOW BK/ag B BO3pacCTaHMe BHYTPEHHEeN CIIOXHOCTM WAW Pa3yMHOCTU
obpabaTtbiBalollero MexaHu3ma. Takaa CIOXHOCTb MOXeT npucnocabnmeatbca K Gonbluemy
npucyTcTBmio [lyxa Ha Bcex YpoBHAX matepun. OHa no3Bonset Gonbwunii obmeH nHdopmauven. B
pe3ynbTate NpoucxoamnT H6onee WMpPoKoe obLEHME C BHelLHel BceneHHom. Kpome TOro, Mbl OMXKHbI
CTAaHOBUTbCA 0Ooslee CBA3AHbIMM B KaXAOM acnekte cBoel cylwHocTh. CBA3aHOCTb MPUBOAUT K
MOLLHOMY MOBbILIEHNIO YPOBHEN SHEpPrun 1 Gonbluei MOLWHOCTM CUCTEMbl. DBOJIOLMA CBA3AHA C
yBennyeHnem noToka MHGOPMaLMN U SHEPTUN Yepe3 Hally TOHKYIO SHEPreTUYeCKyo aHaTOMUIO.

YCTAHOBJIEHUE CBA3AHHOCTU

YmeHbwenue N. N npeactaBnseT cobon Wym B cncTeme. ITa BENUYMHA 0bnagaeT cnocoOHOCTbIO
06paTHO NPoNoOpLMOHaNbHO BO3AENCTBOBATb Ha Halle ypaBHeHMe. [1nA yenoBeyeckoro CyLlecTBa, 3To



paccmaTtpurBaeTca Kak “lym’, co3gaowmnin 3aTpyaHEHNA B ypaBHEHUN U CBOAALUMA K MUHUMYMY Halln
xusHu. CnegyeTt paccmaTpmBaTb TONbKO Te $aKTopbl, KOTOPbIM Mbl MO3BONAEM “OTTacKMBaTb Hac
Ha3aa" OHM BKMYalOT B Cebf, HO He OrpaHMuYMBAlOTCA 3TWUM, HallX CTpaxu, BbIXOAALWME K3-NofA
KOHTPONA 3MOLMM, ONaceHUs, NPUBA3KY K NPOLLIOMY, “3aBrcaHme” B MaTTepHax, KoTopble 6onbLue Ham
He cnyxaT. CnMCcoK pacTeT M pacteT. VIMEHHO MO3TOMY Mbl CTPEMUMMCA K YCUIEHMIO CMOCOOHOCTU
N3MeHATb ce6A 1 CBOM Xn3Hu!

Utobbl pacwmputb Co3HaHME, HYXHO yMeHbWUMb WYM 8 HAWUX Xu3HAX. Takxe, Heobxoammo
YCTaHOBUTb BHYTPEHHIO CBA3aHHOCTb U CJIaKEHHOCTb AenicTBui. CnegyeT pasBUTb  TaKylo
SBOJIOUMOHHYIO 3SHEpPreTUyecKyld aHaToMuIo, KOTopasa Obl nopgfepkuBana M ycuaMBana Haluu
HAMEPEHWA w nepepaBana unx BHelHel BceneHHon. Heobxogumo ycunutb cBoW “3apag” wiu
“3HepreTnyecknin NOTOK” LENOCTHOWN SHEePreTUYeCckon aHaTOM1K — LeNoCTHoe CyLecTBo. Mbl JOMXKHbI
aKTUBHO YYaCcTBOBATb B CO-TBOPEHUN HaLLMX XU3HEN.

FTEOMETPUYECKAA APXUTEKTYPA CO3HAHUA

Mbl cnocobHbl NOHWMaTb: UTOObI CTaHOBUTLCA OOMlee CO3HAKLWMMM CyLWeCcTBaMM, HaM KaKUM-TO
obpa3om npuAaeTca CTaHOBUTbCA 6Gonee CNOXKHbIMU. CHOXHOCTb MO3BOSIMT  CTaTb  JIYYLUMMM
cobecegHUKaMN — MPUEMHUKAMMN U NepefaTtunkamn — C BHewHel BceneHHol. Korga mMbl 6onblue
3HaeM, HaM CTAaHOBUTCA AOCTYNeH 6onblwunini obbem nHopmaumn. Torga Mbl CMOCOOHbI MepefaTtb
6osblue nHGopmaLmm o cebe BoBHe.

Ho uto Mbl noHMMaem nog 6onee co3HaTesIbHbIMM CyllecTBamu? Kak Mbl CTaHOBUMCA Apyrumn? Kak
Mbl MeHAeMcA?

CraHoBMMCA N Mbl 6oniee co3HaLWMMK, CTaHOBACL Bonee pasyMHbiMn? Oco3Haem N Mbl 6onbLLe,
MOTOMY UYTO Halle MO3rOBOe COoefiHEHWE HauMHaeT GYHKUMOHMPOBaATb Ha Gonee BbICOKOM ypOBHe?
3Haem nn Mbl 60sible, MoToMy YTo Hawa [HK sBontounoHrpoBana — 6onblue cnnpasen nu XpoMoCcom
BK/lovatloTca B paboty? O6waemcs nvM mbl nydwe, notomy uyto guanor OHK-PHK ynyuwaetcs, a
CBA3aHHblE C 3TUM CXeMbl MO3ra OQYHKLUMOHMPYIOT Gonee BbICOKMM MHOFOMEPHBbIM Croco6om?
flBnsemcs nn Mbl Goniee CO3HAKWUMK U OCO3HAKLWUMYK, MOTOMY YTO 3BOJIOLMOHMPOBANN HALUM
SHepreTnyeckue nona?

KoHeuHO, OTBET Ha BCe BblllenepecyncieHHble Bonpocbl — rpomkoe [A! U Bce e, Mbl uwem
byHOaMeHTanbHbIM CNocob OoNUCbIBaTb, HACKO/IbKO Mbl ApyTrue.

Korga mbl cTaHOBMMCA 6onee CO3HaLWUMM 1 0OCO3HALWUMU, KOTa Mbl yaep»KuBaem 6onblue [lyxa
B MaTepuu, Halla OCHOBHasA MHOroMepHasa apxuTekTypa meHsaeTcA. V6o co3HaHue BblpaxaeT cebA
NOCpPeACTBOM peLleTKW, CETM UK NayTUHbI XU3HU. BbipaBHMBaHWE reOMeTPUN — 3TO BblpaBHUBAHKE
nyten flyxa.

Co3HaHue GpYHKUMOHMPYET NOCPeACcTBOM MyTeN U B3aMMOCBA3EN apXUTEKTYpPbl reomeTpun. Hawa
MHOIOMepHasa CTPYKTypa — OCHOBA AN1A NPOABAEHMA AOMNONHNUTENbHOW peanbHOCTU. YToObl NOAHATbL
CO3HaHME B TPEXMEPHOW pPeanbHOCTU, Mbl AOMKHbI YAYUYLIUTb WA YCIOXHUMbE TFeoMeTpuyecKme
peLeTKN 1 NaTTEPHbI B JIMUHBIX apXUTEKTYPHbIX NpoekTax. Takke, Ham crefyeT BblpaBHATb JINYHbIE
peweTkn ¢ BHewHuMK (Kocmuyveckas Ceme, Pewemka Co3HAHUA 3emM/iu), OT KOTOPbIX 3aBMCAT Halue
¢dun3nyeckoe 1 fyxoBHOE NUTaHMe.

CTaHoBACb 6onee CAIOXKHbBIMA CyLLeCTBaMK, Mbl MPUCTPariBaeM 6onblie NPOBOAKK, OOMblUe CXeM,
6onble nyTell K OGofblle CBA3EM K YXKe CylWecTBYWMM. B Hawmx 3Hepretmyeckux nonsax
yCTaHaBnmBaeTca 6onee CNOXHasA N yCOBEPLUEHCTBOBAHHAA reoMeTpus.

Mbl akTuBMpyem Oorblue 3HepreTMyeckux WabnoHoOB, M Halla NM4YHasA ceTeBad CTPYKTypa
pa3BMBaETCA, YTOObI CTAHOBUTLCA 6oJsiee COBEPLLIEHHON.

Mol cmaHosumca 6Gonee coeepuieHHbIMU 8 OYXOBHbIX, MEHMAJIbHbIX U 3MOUUOHA/bHbIX
acnekmax ceoeli cywyyHocmu. BHympeHHuli pe3oHaHC cmaHoeumcs mepol 8bIpa8HUBAHUA 8CeX
acnekmoe Hauweli mHozomepHoOU npupodsl. Haw pe3oHaHc c¢ Lenvim cmaHosumca mepoii
8bIpasHUBaHUsA K 8HewHel BceneHnHol, 8 komopoli mel ece — OJHO.

MEXXNPOCTPAHCTBEHHbIV MHCTPYMEHT 3BOSOLINAN



YMeHbLaa WyM B CBOWX U3HAX, YBENNYMBAA MOLLHOCTb SHEPreTMYeCcKMX KaHanoBs, MoBblllas
pEe30HaHCHYI0 YacTOTYy, Mbl CTAaHOBUMCA 6osiee CBA3aHHbBIM M LiefibHbIM CylecTBOM. Mbl paclumpsem
CO3HaHWe, MOBbIWAEM OCO3HaHUe K OobOHapyxmBaeM 60siee BbICOKYIO €8A3b C [Jlyxom. TexHuka
6anarcuposku IMIT - nHcTpymeHT 3BonioLmr. OHa NO3BONAET NPOUCXOANTb U Pa3BUBATHCA OCHOBHbIM
npoueccam nepenncbiBaHUA, BHYTpeHHero 6GanaHca, HaCTPOWMKW, CBA3AHHOCTU U LENbHOCTM. JTU
npoLecchl CyllecTBeHHbl Ana 3sonounn. Mbl CBA3bIBaeM 3BOMIOUUIO HEMOCPEACTBEHHO C JINYHbIM
npeobpasoBaHueM.

YHuBepcanbHasa Kanubpyemaa Cetb (YKC - gawa nu4Has cgasp) n TexHnka banaHcmpoBku SMI
obecneumBaloT CBfi3b C BHewHel BceneHHon. Mbl nogHMMaem CBOW NWMYHbLIA 3apAd, Aenas
3BOJIIOLUMOHHDIN LWar Bneped, 4tobbl cbanaHcMpoBaTb U MepenucaTb BHYTPEHHIO SHEPreTMYecKyto
cuctemy. MocTynas Tak, Mbl OTKpbiBaeM MOTeHUMan CBA3W C Oonbluein [JyxOBHOW CyTblo CBOEro
LiesiocTHoro cylyecraal

Mbl pacmem B co3HaHuK. CO3HAHME MOXET OTHOCUTCA K OOLLEHMIO 1 CNOCOBHOCTM 0bpabaTbiBaTb
MHPopmaumio. PacliMpeHne CO3HaHUA HanpPsAMYK OTHOCUTCA K CO3[aHuio Gofiee  CIIOXHbIX
reoMeTPUYECKUX CTPYKTYP B HALWMX SHEPreTUUYECKMX Nonax. AKTUBaLUA IHepemuyeckux wabioHo8 v
CO-TBOPEHKE HOBbIX NMYTEN 1 NPOBOAKN — KITHOY K YCKOPEHMIO 3TOro npoLecca.

lNMoeblwasn pe3oHaHCHYI0 Yyacmomy, NOOHUMAsA yPOBHU MOWHOCMU (3apA0), yMeHbWas Wym 8
JKU3HAX, Mbl MOXeM ycKopumb pocm co3HAHus. O6ujeHue Ha 6o0/iee 8bICOKOM ypo8He - 3Mmo
6osnbwasn ceaAsw ¢ [lyxom, kozeda Mol pa3eueaem 360/II0UUOHHYI0 MOHKYIO CKeJlemHYI0 Npo80OKY,
noseonsaiowyio [lyxy 6osbuie npucymcmeoeame Ha 8ceX ypoBHAX Hawezo0 6bimus.



PadyxHole pyku
aBa 6
Baw 20pwiok ¢ 3o10mom
Camas kpacugoe, Ymo Ml MOXeM oWyWams, MAuHCMEeHHO.
OHO — UCMOYHUK 8C€20 UCMUHHO020 UCKYCCMB8a U HayKu.
Anvbepm JlHWmMelH

B 31O 1 NnocnegyoWwmx rnaBax Bbl MO3HAKOMUTECH CO MHOTVMMUW BaXHbIMW MAEAMM, KOHLeNUuAMM,
OTKPbITUAMU U COBPEMEHHOWM HAYYHOW MbIC/bIO. JTI0OY10 13 3TUX MAEN MOXHO paccMaTprBaTb HAMHOTO
rnybxe. Bce oHM — anemeHTbl HOBOW Napafurmbl, Tpebylowenca A Nydyllero NOHUMaHUA Hallewn
NpPUpoAbl Kak 3MNeKTPOMarHUTHbIX cywiects. B 3Ton n cnepyiowen rmaBax OCHOBHasA Lefb KPaTKUX
TE31COB AnneTaHTa — MOMbITaTbCA NPeacTaBUTb U MPOACHUTb MHOTOrPaHHY, MHOrOOTPac/eBYO U
CNOXHYK Temy. VIMEHHO C NepCcrneKkTUBbl KO/IEKMUBHbIX KOHUENUMA Mbl HauyMHaeMm oLyl aTb
6eCKOHEYHbIN MacwTab CBOel BbICOKOMPOCTPAHCTBEHHOW 3SfEKTPOMarHTHol npupopbl. OTBeTbl U
MOHVMMAHWE, KOTOpble Mbl WUWEM, MNPebbIBAlOT B PaCcKPbITUM 3aHOBO U BCMOMWHAHUW  HaLen
MHOFOMEPHOW CYTWU.

Mbl HaunMHaem ¢ Ba>KHOro 3aaBfieHUA bpanaHa NpnHa B ero KHure Jne2aHmHas BcenerHas:

“... €C/N Bbl BbITArMBaeTe pyKy No H6onblIon Ayre, Bbl ABUraeTecb He TONbKO Yepes TpW TMHENHbIX
N3MepPEeHMsA, HO 1 Yepe3 n3MepeHus, 3akpyyeHHble Beepx” [1].

WNTak, Bbl BMAWUTE: Mbl HE TONIbKO 06ONafaemM MHOFOMEPHOWN MNPUPOAOWN, Mbl 08U2AeMCA Yepes
MHO20MepHOoe NpocmpdHcmMeo! YTo Nex<uT BHYTPU 3TUX 3aKPyUEHHbIX BBEPX N3MEPEHNI?

BO3BPALLEHME K MATOMY U3MEPEHUIO W MOJTHO PA3YMA

Bo BTOpOW rnaBe Mbl MpeAcTaBWAN KOHLEMUWIO, YTO SNEKTPOMarHWTHble U MarHUTHble Mons
006/1a4al0T MHOTOMEPHOW MPUPOAON U MPOUCXOXKAEHNEM — MATOE U3MepeHue U Bbiwe. YTo nexut
Bbllwe? BHyTpu cebs 3T MonA MMET CKPbiTble, BCTaBfIeHHble, HEHaONOLaemMble peanbHOCTU.
lMnepnona ppyrux nNpPOCTPaHCTB (BbICLUIMX W3MEPEHW) AEMOHCTPUPYIOT CBOE MPUCYTCTBUE B
MarHeTu3Mme U1 pyke.

Mofo6HO cKanApHbIM BOMHAM, rMNEPnona ABAATCA MEXMPOCTPAHCTBEHHbIMU COeANHUTENAMMU.
Wx Henb3a wurHopupoBatb. bupaeH noguepkuBaer, uTO rvMnNepnonsA ABNAIOTCA  CKopee
byHOaMeHTanbHbIMK, YEM 31EKTPOMArHUTHLIMW MOAAMM:

“Tunepnonsa cBA3HO cOOMPAIOTCA U BbI3bIBAOT BO30OYXKAEHUE B SN1EKTPOMarHUTHbIX NOMAX, CO34aBas
unu paspywasn nx” [2]. B KoHeYHOM cueTe rMnepnosna CBA3aHbl C MONeM pasyMa, BAAIOLWEM Ha HUX.

Bca snekTpoMarHWTHasA aKTUBHOCTb CBA3aHa C KonebGaHMAMYK, MPOUCXOAALMMU B 8AKyyme
eunepnpocmpaHcmea. [lone pasyma co3faeT NWNOT-BOMHbI  MHPOpPMauuK, Hanpasnawwmne wu
OpraHusyioLwmne 31eKTPOMarHUTHble MonA MOCPeACTBOM MPOMEXYTOUHbIX runepnonen. Pasym
B3aMMOJeNCTByeT C MaTepuen nocpeAcTBOM runepnosnen. CBeT — MNPOMEXYTOUHbIA HOCUTENb
3aKOANPOBAHHbIX MATTEPHOB XWU3HEHHOW SHeprun!

B cnepytowen rnase mbl yBUAMM, YTO TOPCMOHHOE MOfe BCerga CBA3aHO C 31eKTPOMarHUTHbIMU
nonammu 1 ABNAETCA ero coeagnHutenem. OHO - NepBUYHAA MMNepPNPOCTPaHCTBEHHAA B3aUMOB/MAOLas
CBA3b C TOHKUMU 3Hepruamu. OHO NeXNT B OCHOBE CB8A3U Yesl08eKa C Yesio8ekoM, Korga Obl Bbl He
nomoranu apyromy ¢ nomolbto Padyau 8 Pykax. Kacasicb 3TOro MOHATUSA, Mbl CCbITAEMCS Ha U3bICKaHNA
DNaBuca n Poynca, uto6bl ABUraTbCs BNepes B MOHMMaHMM YeloBeYeckoro MarHetmama. [asuc n Poync
noowpsAOM BCeX NCCNefoBaTb CBOW eCTEeCTBEHHbIE SHEPrUM He TOMbKOo AnAa cebs, HO 1 ANA Nonb3bl
ApYrux.

MNMPOABNEHWE SHEPTUW ECTECTBEHHO

Bce mMbl geMOHCTpMpyem ecTecTBEHHble SHeprnn, TakoBa Hawa npupogal ITo nocnaHue Ham OT
DNaBuca n Poynca [3]. Ham He HyXXHO aenaTtb YTo-nMb0o “ocoboe” And NPosiBIeHNs 3TOWN SHEPruKn, OHa
NpocTo ecTb!

Haww sHeprun 6epyT Hauyano BO BHeWHeM NpocTpaHcTBe-BpemMeHu! MaTepus — HUUTO VHOE, Kak
anbTepHaTUBHOE BbipakeHMe CBETa, a CBET CYLLEeCTBYET BHE NMPOCTPaHCTBA-BPEMEHU.



CBeT — 3T0 NOCTOAHHaA CBA3b C KaXKAOoW YacTulen B cywectBoBaHnn. O6pa3HO roBops, OH BECTHUK
aneKTpoMarHutHoro nons. CBeT npofosKaeT Teub yepe3 Hac. OH NpebbiBaeT B CyTW HaLLUX KIETOK U
AHK. JHK HacTpavBaeTca n KoppeKkTupyeTca STUM NOTOKOM cBeTal

Mbl 3HeprusvpoBaHbl cBeTOM. He cnefyer npenAarcIBoBaTh 3TOMY._MNOTOKY._[lpenATcTBOBaHMA
MOTOKY BbIPaXKalTCA BO MHOTMX HapyLUEHUAX, KOTOpble Mbl OLLYLLAeM KaK YesloBeyeckme CyLlecTsa.
MHorvne ¢akTopbl BHOCAT CBOW BKNajg B MPEMATCTBOBaHME 3TOMY MOTOKY. KOppeKTMpoBKa NoToKa
BOCCTaHaB/MBaEeT M CNOCOOCTBYET €CTECTBEHHbIM, HOPMasibHbIM 3[40POBbIM MpOLleCccaM B HaLIWX
cucTeMax. YBenvyeHve noToka MpPUMBOAUT K 3BOJIIOLMM HalMX eCcTeCcTBeHHbIX noTeHuuwanos! Hawu
ecmecmeeHHble cucmemsl pabomaiom HA OCHO8e (C8epxnNposooUMOCMU, MO ecmbs, nomoka 6e3
conpomusesieHus.

EQVHBIA NCTOYHKK

DTV SHeprun eaunHbl NO CBOEMY MPOUCXOXKAEHUI0. 3 LenoCTHOCTM 3TOM NEePBUYHON SHEPTUN Mbl
M3BNeKaem BCe Mocsedywolme >SNeKTPOMarHUTHble MOTeHUManbl CBOEro cyuwectsa. Kak »uBble
MaTepuasibHble TeNa, Mbl NPebbiBaeM B OTKPbLITOM SHEPreTMYeCckoM OOMeHe C OCHOBHbIM NOJIOMHOM
BCEro CyLleCcTBOBaHWA — 8aKYYMOM 2UNepnpocmpaHcmad, U3BeCTHOM Takxe Kak Kocmuyeckas Ceme.

OcCHOBHOE MOJSIOTHO AEMOHCTPUPYET CBOWCTBO TEKYYeCTU (CBEPXTEKYYeCTW), 3MaCTUYHOCTU (Kak
pe3nHoBasn NeHTa), pasHoobpasre BO3MOXKHbIX BUOPALIMOHHBIX PEXMMOB U pelleTyaTyo CTPYKTYpY,
NpoxoaALLyto Yepes Bce NPOCTPAHCTBO, OT MUKPOKOCMNYECKOTO O MaKPOKOCMYECKOro MacluTaba.

M3 nonoTHa unctoro noteHumana 3Ta SHeprusa obpasosbiBaeTcs, GopMMpyeTCca U CKNaablBaeTca B
naTTepHbl ANA COTBOPEHUA YHUKANbHOrO MrHOBEHUSA BO BPEMeHU M nNpocTpaHcTBe. MrHoBeHue 3a
MFHOBEHMEM COBepLUAeTCA MpOoLecC BOCCTAHOBMEHMA. Mbl OllyllaemMm 3TO KakK M2HOBEHUA HanX
Xn3Hen. Kaxgoe MrHoBeHve BOCCTaHaBIMBAETCA HOB8AA PeanbHOCTb, B COOTBETCTBUM C AAHHbIMU U
HamepeHuem Co3HAHUA B 3TO BPeMS.

3710 ronorpadryecknin co3MaaTesNibHbI NPOLEeCcC — MIHOBEHME 3a MFHOBEHMEM — TFOJIOABUXKEHME.
CKpbITbI/i BHYTPEHHUI NOPARAOK pa3BOpayMBaeTCA BO BHELLHIOW Habnogaemylo peasnbHOCTb. IMeHHO
dencteue lyxa n Co3HaHMA NPOHU3bIBAIOT CETb KOCMOCA.

PasnunuHble HayuHble 3neMeHTbl Hawero o6CyXAeHUA B 3TOW [NaBe ABNAIOTCA MpUHLMNaMM,
nexkawumu B ocHoBe TexHuku banaHcuposku SMI1. Mbl noowpaem untatensa nccnenoBatb, Kak MOryT
ObITb NpuMeHeHsl U npucnocobsieHbl cvna U NpuHUunbl Hayku o HamepeHuu vn feomempusa banaxca,
umobbl U3MeHAMb U CO-M8opAMb 01 84C HOBYIO pedbHOCMb!

MHOTOMEPHbIE 3EPKAIA

Pykn — 3epkana Grmonoruu, sHepreTuyeckmMx CUCTEM YenioBeKa U CNOEB TOHKOW 3Heprun. OHu
NpeaoCTaBnAlOT MHOFOMEpHbIN ronorpaduyecknidi Bup UHbopmauuun. Pykm oTobpaxkaloT BcCio
aKyMNyHKTYPHYIO CUCTEMY.

AKYNYHKTYpHbIe TOYKM U MEpUAMAHbI B pyKax COOTHOCATCA CO BCEMW acneKTamu Gpusnonorumn u
COCTOSIHMA 3[0POBbA. DTO O3HaYaeT, UTO Ha GM3NONOTUIO TeNa N SHEPreTMYECKME COCTOAHMA MOXKHO
BO3JeNcTBoBaTh “0bpaboTkon” pyk. Bce ¢usmonornmyeckue npoueccobl, 6UoNornyeckre CoCToAHUS,
3NEeKTPOMarHMTHaA MONAPHOCTb OpPraHoB, 6GanaHC UM OQYHKUMA SHOOKPUHHOW CUCTEMbI U T.A..
TEOpPEeTUYECKN MOTYT ObITb OBHaPYKeHbI pyKamu.

Pyku (Hapady ¢ Hoeamu) copepaT camyro OOMbLUYI0 KOHLEHTPALMIO KaHanoB OOMeHa SHeprun B
Tene. AKYNyHKTYPHble TOYKM — 3TO TUMeprosieBble CoeaVHUTENN C BUPTYasnbHbIMK (HesUOUMbIMU)
NCTOUYHMKamMn. Kaxkgaa aKynmyHKTYpHas Touka WMeeT CBf3aHHOe C Hell TOPCUOHHOe TMone,
npepnaralowiee  MOoTeHUMaNbHOE  TUNEPMPOCTPAaHCTBEHHOE  B3aMMOAENCTBMuE (cnun-cnuH
e3aumooeticmeue). CeTb MepuanNaHoOB CBA3bIBAET MOTOK CKA/IAPHbIX meyeHul. bnarogaps cxoxecTu ¢
LPYrMM YenioBeUECKMM CYLLECTBOM, pyKa MpefoCTaBiseT BO3MOXHOCTM 6oraTbiX Pe30HaHCHbIX
NHTEPaKTVBHbIX 3$GdEKTOB. Kak MHOrOMepHbIi MHCTPYMEHT, pyka CBf3aHa C HAWMWUMWU BbICLUMMU
NoTeHUManbHbIMM COCTOAHUAMUN COBEPLLEHCTBA.
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PucyHok 6.1 MHOromepHble 3epKa-na. Pyku - 3epkana 6uosioeuu, 3Hepze-muyeckux cucmem 4esio8exkd U cjioes

moHkKol 3Hepeuu. OHU NpedoCcmAsnAom MHO20MepHbIl 20/10epagudeckuli 8ud UHpopmayuu. AKYnyHKMypHble mMoYKu U
MepuduUAaHbl 8 pyKax COOMHOCAMCA CO 8CeMU aCNeKmamu (hu3uosi02uu U COCMOAHUSA 300p08bA. AKYNYHKMYpPHbIE MOYKU — 5Mo
2unepnornegole COeOUHU-MesIU € BUPMYASIbHLIMU  UCMOYHUKAMU. Kaxdas akynyHKmypHAs mouyka umeem ces3aHHoe ¢ Hell
mopcuoHHoe nose, npedndzaloujee NOMeEHYUAsIbHOe — 2unep-NPoCMpaHcmeeHHoe — 83aumodelicmeue  (CNUH-CNUH
83aumodeticmeue). Cemb Me-puduAHO8 C853blI8aeM NOMOK CKAMAPHLIX meyeHul. baazodaps cxoxecmu ¢ dpyeum yeso-

8eyecKuM cywecmeom, pyka npeaocmaenﬂem 803MOXHOCMU 602ambIx PEe30HAHCHbIX UHMep-adKmue8HbIX Bd)dJEKmOB.
ThiNbHaA
CTOPOHa NaJioHN
nafoHb
KaHanbl
CKanAp-HbIx
TeyeHui
nopTbl 06MeHa SHepruiei

MHOTOOBPA3WE SHEPTM

B pyke 6binn oOHapyxeHbl pa3HooOpasHble 3Heprun. OHM BKAOYalOT B Ce6A MarHUTHble,
3eKTpoCcTaTUYeCcKne, KHOpPa3ByKOBble, MUKPOBOJIHOBbIE, WHdpPAKpPACHbIE, YnbTpaduoneToBble U
UMMYNbCHbIE MArHWTHbIE SHEPruu. DTW MO OOHAPYXMBAKOTCA TPaAULMOHHBIM OOOPYAOBaHUEM.
Jpyrve nonsa BKAOUYAOT B Ce6A BUXPEBYID MOMAPHOCTb, OOHAPYXEHHY A-poM fo, 1 cnupasnbHo-
BpaLLatowmecs nons, obHapykeHHble [13B1com 1 Poyncom. OUeBUAHOCTb N3NYUYEHUS U3 PYK IHEPTUN
UM MW KK CernYac NPOYHO YCTaHOBNEHA. [MnepnoneBble ABNEHUS (YU, CKAAPHbIE, CNUH-MOPCUOHHbIE)
06x0aAT 06bIYHbIe NPUBOPbLI OOHAPYKEHMA.

XoTa 1 HeHabniogaemble, TUNEPNoONA ABAAIOTCA NMPUUYMHAMU BCEX DNEKTPOMArHUTHBIX ABAEHWUN.
MMeHHO BCe KOMOMHUPOBaHHbIE MOMA PYKM OKa3blBAlOT HEOObIYHOE TMNeEPNPOCTPAHCTBEHHOE
BAVAHME Ha OMONMOrMI0O N TOHKO-3HepreTvyeckne Tena. lMocpefscTBOM rMMNepPNpPOCTPAHCTBEHOMO
HeNIOKaNnbHOro SBMEHMA OCYLIECTBASETCA pe3oHaHC. [loneBble B3aUMOAENCTBUA MPOUCXOAST B
BMPTYaNbHOM COCTOAHNMN. TOPCUOHHbIE B3aUMOAENCTBUA — 0BbIUHbIE ABSIEHMA (CM. CiefytoLwyto rnaBy).
Pyka — MHO2OMepHbIU UHCMpPYMeEHM.

LEHTPUPOBAHHOCTb HA CEPALIE

Mprnbnn3uTenbHO B LIEHTPE KaxaoW NafoHu HaxoAWTCA TOUKa /1d02yH. ITa TOUKa TakXe U3BecTHa
Kak nepukapa 8. DTo Touka HOMepP BOCEMb Ha SHepreTMYeCcKOM KaHane MepuavaHa nepukappa./oPoA
TBOPUOB MepuavaH Nepukapaa BbIXOAUT 13 0611acTV cepaLa, 3aTem MO BHYTPEHHel CTOPOHE PYKU naeT
K JIalOHWN 1 KOHUYUKY cpefHero nanbua (cm. YydecHoe ucyeneHue u3 Kumas) [4]. O6nacTb TOUKM NaoryH —
30Ha M3MepeHNA MHOrux 6oraTbix 1 pa3HOO6pasHbix SHepruid. OHU BKOYAKOT B cebA MarHUTHble,
SfeKTpocTaTUyeckme, KHobpPa3ByKoBble, MUKPOBOJIHOBbIE, WHdpPAKpacHble, ynbTpaduoneToBble U
MUMMYSIbCHbIE MarHUTHbIE SHEPIUK, YNOMAHYTble Bbile. KpomMe TOro, CywecTBYIOT OKpy»alolme 3Ty
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0651acTb 3HepreTMyecKre NaTTepHbl, Cleaylowme 3a BUXPEBbIMM KPYroobpasHbiMu nattepHamu (J-p
Hxopox Ao u []asuc u Poync). KpyroobpasHbie BrXpeBble MOfs ABASIOTCA MOKasaTensiMy NePBUYHbIX
SHepreTNYeCKNX CUCTEM BbICLLEro N3MEPEHUS.

pericardium or
| heart governor
mreridiam

point 18
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PucyHoK 6.2 TouKa NnaoryH. Touka idozyH pdcnosioxeHa npubiu3umesnsHo 8 ueHmpe Kaxool 1adoHU (CM. meMHbIl
Kpya). Sma moyka makxe u3eecmHa Kak nepukapod 8, Nomomy 4mo Ae/isemcs moykoli Homep 80CeMb HA SHepP2emMuUYeCcKOM
KaHane mepuduaHa nepukapod. MepuduaH nepukapda 8bixodum u3 obsacmu cepoyd, 3amem nNO 8HyMpeHHel CMOopoHe pyKu
udem K 71a00HU U KOHYUKY CpedHe20 nansya (cm.YydecHoe ucuyeneHue u3z Kumas) [4]. O6nacme moyku naoeyH — 30HA
u3mepeHUs MHo2ux 602ambix U PAzHOO6PAsHbIX dHepeul. OHU 8KoYalom 8 cebs Mde-HUMHbIe, 3/lekmpocmamudeckue,
UHppazsyKosvle, MUKDPO-80JIHOBbIE, UHMPAKPACHble, y/bmpadguonemossle U UMNY/b-CHble Md2HUMHble 3Hepeuu (Cm.

lpumeyaHue k 2nase, N° 31).
nepukapa
Touka N° 8

MepuouaH, ynpasns-rowuli cep-uem uau
nepukap-oom

N3nyyeHune sHeprum 13 1o 06NacTy OTHOCUTCA K LeNUTENbCTBY Y AEMOHCTPALMAM HEOObIYHbIX
“TpiokoB”. Hanbonee nonynApHO 3Ta 3Heprua HasblBaeTcA Uu WU Ku. Takke, OHa W3BeCTHa nop
JecATKaMU LpYyrux Ha3BaHWA B PasfNMYHbIX KynbTypax W rpynnax. Ju wnum ku He obHapyXuBaeTca
06blUHbIMY NpUbopamu.

Ln moxeT ObiTb MOHATA Kak Npou3soOHOe CKansApPHbIX BOSIHOBbIX ABMEHWA. B 31O obnactu
yenioBeYeCKMin MarHeTM3M MOXKET UyBCTBOBATbCA W OLWYLIATbCA, Korga obe pyKku ABUraloTcA 13
CTOPOHbI B CTOPOHY Yepe3 3Ty TOUKY. JHepausa U NoJiA 8 pyke OMHOCAMCA K 3MOYUU U 8blIpaXeHUto
cepoya. Cucmema Mo32/cepOue ycmadassausaem B83auMOC8A3b C nammepHoM noseli 8 pyke. ITO
HeJloKasibHble ABMEHNA.

CWCTEMA MEPBUYHOW BUXPEBOW NONAPHOCTU

O-p Dxopax Ao obGHapyXun To, YTO OH Ha3Ban cucmemol nepsuyHol suxpesoli nosigpHOCMU.
CornacHo a-py Ao, nepsuyHas sHepeemuyeckas cucmema

“.. onpegendaeT N KOHTPONUPYET OPMEHTALIMIO BCEX APYTUX SHEPreTUYeCKnX CUCTEM YesIoBeYeCKon
aHaTomumn” [5]. ITa pykoBogALwWasa cMcTemMma OPraHM30BbIBAET U BAUAET HAa eCTeCTBEHHbI MOTOK BCEX
CUN CamouCLieNIeHNA, BCTPOEHHbIX B SHEPreTUYeCKyI CUCTEMY YeNloBeKa.

Cnctema BUXPEBOW MONMAPHOCTU OTHOCUTCA K ABWXKEHWAM YacTul WX CU B CNMpaneBugHOM
BpaweHun. OHM HaxodaTcA nNUOO B MOMOXUTENbHOM, LEHTPOCTPEMUTEIbHOM 1 paboTalolyM Ha
OKaTue BpaLleHUM Mo 4YacoBOW CTpesike, MO0 B CNMpanbHO-3aKpyuMBaOLWEMCA NPOTMB YacOBOW
CTPEeNKKU, OTPULLATENBHOM, LLEeHTPOOEXHOM 1 paboTaloLMM Ha pacluMpeHre BpaLleHunn.

BuxpeBas nonAapHOCTb onpefeneHa ciegyowmm obpasom:

+ Ia00Hb Npaeoli pyKu Hecem ompuyameJsibHYyio, NpOoMue 4acoeol cmpesku

e8uxpesyio NnoJIAPHOCMb

+ JIA0OHb J1e60l pyKU Hecem NoJ1I0XKUmeJsibHYI0, N0 4acos8ol cmpejJike 8UXpeeayio

nosAapHocme



3pecb, CCbika Ha OTpUUATENbHOE W MONIOXKUTENIbHOE — He TO e Camoe, UTO TpajguLVOHHasA
aneKkTpmyeckasa MONAPHOCTb. JTO ABe pa3Hble Bewy C PasfIMYHbIMKU XapakTepucTnkamu. LieHTpbl
BMXPEBOW MONSAPHOCTM PYK (Tak »Ke, Kak 1 Tena), onucaHHble A-pom flo, MOryT ObiTb MOHATHI Kak
2unepnpocMpaHcmeeHHble CNUH/MOPCUOHHO/CKANApHble noss, bepylume Havyano B 6oriee BbICOKOM
npoctpaHcTBe. OHU — NepBUYHbIE MPUUYUHHbBIE MOJIA C XapaKTePUCTUKaMUN BIVAHUA Ha BCe CUCTEMBbI,
“npoctpaHcTBeHHO” HMXKe MX. OHM NrpatoT posib B NPOABAEHNN I1EKTPOMarHUTHOW SHEPrnmn B pyKax.
MmeHHO nocpeacTBOM MofAa pasyma Mbl CMOCOOHbI BAMATb Ha runepnonsa, dopmupyowme
3NeKTpOMarHuTHole nonsa. IMeHHO nocpencTBOM CnupasnbHO 3aKpy4yrBaloOLWErocs BMXPEBOro Moss
yCTaHaBNNBAOTCA CBA3b U OOLLEHME C Nep8UYHbIM 8UXPeBbIM NosieM T8opeHus.

obnactu
BMXPeBOW
nonApHOCTN
(rvnepnons)

YMPABJIAIOLLEE BJTMAHWE HA BCE SHEPTETUYECKWME CUCTEMDI
PucyHok 6.3 BuxpeBas NOAAPHOCTb. J-p [xopdx Ao 06HAPYXUi Mo, YMo OH HA384J1 CUCTEMOI NEPBUYHON

BUXPEBOW SHEPreTUYECKON NONAPHOCTU. LleHmpel 8uxpegol noagpHOCMU pyK (MAk xe, KaK U mena), onucaHHvle 0-pom fo,
Mo2ym 6blmb NOHAMbI KAK 2UnepnpocmpaHcmeeHHble CNUH/MOpPCUOHHO/CKAnsapHule nosis, bepy-ujue Hauano 8 6osnee
8bICOKOM Npocm-paHcmee. OHU — nepeuYHbie NPUYUHHbBIE NOJIA C XAPAKMepUCMUuKamu 8/USHUA HA ece cucmemsl,

“NpocMpaHCcmMeeHHO” HUXe UX. D/1IeKmpoMazHUMHbIEe NOJIA — 3hgheKmbl maxux HeHabsilo0aembix rmnepnosnen.
nesasa npasas

DHepreTnyeckaa aHaTOMKA YesioBeEKa OpraHmn3oBaHa B COOTBETCTBMM C MEPAPXUYECKMM YPOBHEM
KOHTpONs 1 BAUAHUNA. [-p Ao obGHapyXun, onucan M HaHeC Ha KapTy TaKylo CUCTEMY, UMEIOLLYIO
rMnepnpocTpaHCTBeHHOe npouncxoxaeHne. OH Ha3blBaeT ee cucmemou hepsu4yHou 8uxpesol
3Hepzemudyeckol NOAPHOCMU, KOTOpasa onpeaensaeT U KOHTPONMpPYyeT BCe ApYrne SHepretmyeckue
CUCTEeMbl yenoBeyeckon aHaTomuun. Kak TakoBad, cucTemMa MEPBUYHON BUXPEBOM MOAAPHOCTU
yrnpaBifAeT eCcTeCTBEHHbIM MOTOKOM BCEX CWJ1 CaMOWCLIENIEHWNA, BCTPOEHHbIX B 3SHEPreTMyecKylo
CUCTEMyY YenioBeKa.

CornacHo a-py flo, anekTpuuyeckasn, MarHuTHas, BUOPaLMOHHas, KPOBEHOCHAs, HEpPBHasA CUCTEMb,
aKyMNyHKTYpPHble MepuanaHbl, pednekcHbie TOUKU 1 CUCTEMbI MPOMOPLMIA NOABEPraloTCcA BpeaHOMY
BMUAHMIO, KOTAA NepBUYHAA BUXPEBasA CUCTEMA BbIXOAUT U3 paBHOBECKA.



HaHeceHvnem Ha KapTy nmepBUYHOW 3Hepruu, paboTta A-pa flo moaTBepAaeT Hanuuve B pyKax
rMNeprnpoCcTPaHCTBEHHbIX Monei. B pamkax onvcaHus A-pa flo, Kaxpas pyka LEeMOHCTpupyeT
pasnuuHyio 8uxpesyro NoagpHocme. [one BUXPEBOW MONAPHOCTM COCTOUT U3 BpPALLAOWUXCA W
CnypaneBngHbIX ABWKeHUN. OHW — fanbHelLee NOATBEPXKAEHUE TMNEPONE B pyKax.

Tabnuya 6.1 dnemeHmeol nepeu4HoOLll 3SHep2emu4ecKkoli suxpesol
cucmemeol
(ocHosaHo Ha uccnedosaHusax 0-pa Ao)

KoHTponupyeT 1 opueHTMpyeT  Bce

YNPABJIAIOLLAA SHEepreTMyeckme CUCTEMbI  SHEPreTUYecKO
KOHTPONINMPYIOWLAA  anatomum

CUCTEMA Konmponupyem ecmecmeeHHbili nomok

ecex cun camoucyesneHus
Bnusaem Ha 3neKmpuy4ecKyio, MazHUMHyio,
8U6GpayuOHHYI0, KPOBEHOCHYIO, HePBHYIO
cucmemeol, AKynyHKmMypHboie MepuouaHoi,
pecbnekcHble moyKu u cucmemsi nponopyuti

lMepeu4Hoe ebllueNnpOoCMpaHcMeeHHoe noJie
Co3HaHusa - 3mo CKanapHo/mopcuoHHo/
KO Mll\-|/|€ %l'/,!kPl/l " CNuHOB80e NoJle 2unepnoJis, oKasviearoujee
8/IUssHUE HA 3JIeKmpOoMdz2HUMHble NOJis;
nodeepaaemcs enuaxuio Imoyuu Cepoya u
HamepeHus, npozpammupyemcs
nocpedcmeom MeHmMasnabHO20 NOJIsA

JTAZJOHb NMPABOWI PYKI JTAJOHb IEBOW PYKW

HeratnBHas Mo3snTtnBHanA
Lenmpo6exHasn LenmpocmpemumenoeHas
Pacwuparnwas Cxumarowan

BUXPEBAA
MNONAPHOCTb

HATMPABIEHWE MpoTue yacToBon Mo yacoBon

CTpenkn cTpenke

[MnepnpocCTpaHCTBEHHbIE CMWH/TOPCNOHHO/
HALLIN CKanapHble MosiA B pyKax

KOMMEHTAPUM -Haxo0amcsa noo enusHuem dmoyuu Cepoya u
HamepeHus
- npoz2pammupyomcs nocpedcmeom MeHmMaabHo20
nons

OTKPbIT/A MATHUTHOW MOAAPHOCTW A3BVCOM U POYJICOM

Mocne HeckonbKMX AEeCATUNETUI WCCNeAOBaHMA MarHeTu3ma, ero nNpupofbl Y BO3LEWCTBMA Ha
6ronornyeckne cnctembl, [13Bmc n Poync onybnvkoBanu cBoto KHUry Padyza e eawux pykax. OnucaHue
Ha nepefHen 06M0XKe KHUMM FMacuT:

“MepBad u3 Korga-nMbo HanMCaHHbIX KHUF, HayyHO nopaepxuBawmowwas u obyvalowasa Hayke
HanoxeHus Pyk” [6].



B 5TOM yTBepXAeHNM Ham XOTenocb Obl MOAYEPKHYTL: NMepBas U3 KOraa-nnbo HanmMCaHHbIX KHUT,
HayuyHO nopjep»uBatoLlas... BoaMoXHO, HeMHOroe 13BeCcTHO O paboTe M BKNafe B HayKy STUX ABYX
yueHbIX. B 3Tol rnaBe Mbl XOTUM OTAATb flaHb YBaXKEHUA UX [OCTVXKEHUAM.

B NOTOKE

Oasuc n Poync Habnioopanu, 4To CywWecTBYET MOCTOAHHbIA MOTOK SHEPrun, BXOAAWWX B U
BbIXOAALIMX M3 YeNloBEeYEeCKOW CMCTeMbl OT Hallero 3/1eKTPOMarHUTHOro OKpyXeHuAa. Ha ocHose
HabnoAeHN, OHW BbICKa3anu TOYKY 3peHunaA: MO3r GYHKLMOHMPYET Kak NPUHMMAloLLAA 1 nepefaioLlan
SHePrun CTaHUuMA. DTU 3HEPruy B3aVMHO CMELLMBAIOTCA WK MOAYAUPYIOTCA mebica4amu subpayuti
mena. Bce oHU BblpabaTbiBalOTCA U 0OHapYXUBaTCA pykamu ]7]. Takne sHeprum okasbliBatoT rnybokoe
BO34eNCTBME Ha A pYyroe YesioBeyeckoe CyLLecTBO.

CornacHo [aBucy u Poyncy, yenoBeuyeckoe 3MeKTPUYECTBO, MArHeTM3M W 3/eKTPOMarHeTn3m
COCTOAT M3 TbICAY MEHAIOWMXCA TEYEHNN U HAMpPAXKEHUN MHOMMX Pa3HbIX YaCTOT SHepruun. YueHble
Ha3BaNn UX Komnsiekcom sHeprun. OHM BEPUN, YTO HEKOTOPbIE U3 STUX SHEPrUl BCe eLle He 3HaKOMbI
W He NoHATHI [1976].

LiBeTa - KOHKpeTHble BUOpaLUN CBETOBOW 3Heprm Balum pykn reHepupytoT BCe LiBeTa pagyru, Bce
yacToTbl cBeTa. TakoBO nocnaHue Padyau 8 eawux pykax. [3suc n Poync Bbipa)aloT Bepy B TO, YTO
SHEPrui0 B pPyKax MOXKHO BbIXBaTblBaTb AN1A MNOJSb3bl cebe u gpyrM. OHU NOOLWPAIOT KaXKgoro
nccneaoBaTb CBOW eCTECTBEHHbIV MOTeHLMan:

“Kaxablihi yenioBek ob6nafaeT ectecTBEHHbIMU 3Hepruamu Pagyru B Bawwmx pykax” [8]. B 3atom
oTHOLWeHWKY, [13BrcC n Poync yTBepaatoT, YTO BCE Mbl PaBHbl, JEMOHCTPUPYEM eCTeCTBEHHbIe NOJA U
HeceM MOoTeHUMan Kak-To MoMoraTb ApYrum NoCPefCcTBOM STUX eCTeCTBEHHbIX SHeprui!

YENOBEYECKMIN MATHETU3M

KakoBbl HeKOTOpble M3 OCHOBHbIX HabnloOAeHUN 3Tol SHeprum? B ogHOM 3SKCMepuMeHTe, pyKu
cybbeKkTa MOMeLlanucb Ha CTOPOHAxX 3arnevyaTaHHOW CTEKNsSHHOW Kamepbl. BHyTpu Kamepbl
3apAXKeHHble YacTWMUbl CO34aBany MOTOK MONOXUTENbHbIX M OTpuUaTenbHbiXx MOHOB. Korpa pyku
cybbekTa 6bIIM NOMeLLEeHbl Ha CTOPOHAX CTEKJIAHHOWM Kamepbl, 3apsKeHHble YacTuubl “TaHueBann” B
COOTBETCTBUMN C BONIHOOOPA3HbIMU ABUMXEHUAMU pyK. Ko20a pyku 08u2asauce, 80/IHO8ble NAMMepPHsbI
3apAXeHHbIX Yacmuy c1e008asu 3a HanpassieHuem pyk. Pykn okasblBanu Takoe e AeNCTBUe, YTo 1
CTEP>KHEBOW MarHuT.

Ha ocHoBe MHOrux HabnogeHUn, n3MepeHnin U 3KCNepMMEeHTOB, [13Burcy 1 Poyncy ctano AcHo, 4to
OflHa U3 OCHOBHbIX dHepPrui, o6HapyXeHHbIX B pyKax, MOXOXa Ha Ty, KOTOpaa HangeHa B OObIYHOM
MarHuTe. 3To yesogeyeckul mazHemusm. [3BUC M Poync oBGHapyXunu, 4To Korga pyKu CIOXKEHbI
BMecCTe B “No3e MONUTBbI’, YeIoBeYeCKUN MarHeTM3M 3aCTaBAET SHEPIUIO TeUb B BuAe obpasytoLeinca
3aMKHYTOW NeT/n — MOTOKOB SHEePruv U3 NpaBou NafoHu B NIEBYIO.

BEJIKOJIEMHbI MATHETV3M

Tabnuya 6.2 Kno4vesvie 31leKmpomazHUMHbIe c60UiCMEda pyK
(ocHOBaHO Ha nccnepgoBaHuAx [1asuca n Poynca)

MPABAA PYKA JIEBAA PYKA
JlapoHb TbinbHas JlapoHb TblibHaA CTOpPOHa
CTOpPOHa
MATHUTHAA
NONAPHOCTb or CeBep CeBep lor
SNEKTPUYECKAA NMonoxu- Ompuya Ompuya- MonoXun-TenbHas
MONAPHOCTb menvHas + menvHas - menvHasAs -  +
CnuH Mo yacoeoli Mpomues Mpomues Mo uacoeoli

cmpenke qyacoeoli qyacoeoui cmpernke



KOHYCO- cmpenku cmpenku
OBPA3HbIN
BUXPb

KAYECTBO  UHTeHcMBHOCTb YMeHblaeT YMeHbliaet MHTeHCMBHOCTDH
PacwupeHue bone bone PacwupeHue

KakoBbl MarHUTHble CBOMCTBA YesloBeYecKmx pyK? JlagoHn ob6enx pyk AEMOHCTPUPYIOT Pa3finyHble
MU NpOTMBOMONOXHble 3Heprun. bonee Toro, kaxpaa pyka obnajaer 0symsa BuUOAAMU SHEPrun —
MazHumHoU W snekmpudeckod. [3suc n Poync Hasanu 370 3akoHom [IpupoObl, BblpakeHNeMm
npuvHUUNa gyanbHOCTU. [TonoXxuTenbHble U OTpULATENbHbIE SHEPIUN CYLLECTBYIOT BMECTe U He MOryT
ObITb pa3geneHbl. AHANOMMUYHO, CEBEPHBIA U HOXKHBIA MarHUTHblE MOJIIOCA CYLLECTBYIOT BMeCTe U He
MoryT ObiTb pa3feneHbl. Ha n1adoHU cywecmeayrom MazHUMHAA U 3/1eKmpuyeckas NosaapHocmu,
npomueonosIoXHele memM, Komopele 0OHAPYXUBAMCA HA MbllbHOU CMOpoHe Mol Xe camol pyKu.
XapaKTepuCTUKN Kaxkaon pyku, onpepeneHHble [s3sucom u Poyncom, ceepeHbl B Tabnuuy 6.2 (cm.
Bbilwe). MarHeTM3M npaBoW JIA00HU COOTBETCTBYET I0XXKHOMY MONCY MarHuta. TblibHAas CMOPOHA
NpaBon pPYKM COOTBETCTBYET cegepHOMY nostocy MmarHuta. [lpaBaa pyka AemMoHCTpupyet
oTpuUaTenbHy0 NONAPHOCTb. MarHeTn3m siegoli NafoOHN COOTBETCTBYET Ce8epHOMY NOMIOCY MarHuTa.
Toi/1bHAA CMOPOHA NEBOWN PYKN COOTBETCTBYET IOXHOMY MOMIOCY MarHuTa. Jlesaa pyka AeMOHCTpupyeT
NOMIOKUTESNIbHYIO NOAAPHOCTb.

OTKPbITUE MATHETU3MA

PucyHok 6.4 NepBas cTyneHb ynpaXXHeHWUA. HaduHaime ynpaxeHeHue ceedeHuem pyk eMecme 8 no3e Moaumesi.
Mpumensatime dasneHue posHo 2-3 ceKyHObl. Pe3ko ocnabeme OasneHue. Jlokmu nodHAmMesl. [loemopume mpu pasa. Smo
OMKpbleaem sHepzemuyeckue KaHasnsl, edywue K pykam. Coguealime u pasosuzatime pyKu.

PncyHok 6.5 Bropasa cTyneHb ynpaXXHeHWA. fe/ieHus 4eiogeyeckoz0 MazHemusma Mozym 80CnpuHUMAamecs
dsuxeHuem obsacmeli 1ao2yH. Pyku 651u3Kk0 00HA K Opy20U, 08UXEHUs 8 CMOPOHbI. [lepxume pyku HA pac-cmosHuu 25-30 Mm
Opyz om Opyea. [alime spemsa pocmy 3Hepeuu. 3amem Osuealime pyKu U3 CMOPOHbI 8 CMOPOHY. Micnonb3ogaHue 08yx
Kepamuyeckux MdzHUMHbIX OUCKO8 MOXem CMmuMyauposams 3mo owyweHue. [epxume 0ea 25-mm Ouamempom
KepamuyecKux MazHUMHbIX OUCKA HA pdccmosHuu 25 Mm Opye om Opyea. [leuealime ux u3 cmopoHsl 8 cmopoHy. [Ipodenatime
3mo, koe0a 08a NOJOCA OMMAZKUBAIOMCA U Ko20a npumszusaiomca. C ycusmeHueM 4y8cmsumesbHOCMU 8 PyKax, 8bl
CMOXeme OMKpbIMb MO Xe camoe ouwlyujeHue 8 06/1acmu JiaozyH 6e3 MazHUmMos.

C HebGonbloOW MNPaKTUKOW, MOXHO OWYTUTb W OOHAPYXWUTb MArHUTHLIA LIEHTP KaKAOW PYKMU.
an/I6J'II/I3I/ITeJ'IbHO OH PacCnonioXKeH B obnacTn Touku J1TaOryH Ha NlafjoOHN Ka)K)J,OIZ PYyKn. JTiobon yenosek

MOXET HanTn 3Ty 30HY, HEMHOro nornpakTMKoBaBLUNCDb. Bot NnpocToe Yyrnpa*xHeHne n metTon ee



o6HapyxeHua. YTobbl ycnnuTb UyBCTBUTENbHOCTb, HAuHWUTE C pPa3orpeBalowero YynpaKHeHMWA.
CnoxuTe pykn BMecTe B N03y MOAUTBbI (CM. PUCYHOK 6.4).

BblpaBHANTe NanbLbl, CNIOKONHO COEAMHUTE UX KOHLbI 1, TOSIKaA BHYTPb, PABHOMEPHO NpMMeHUTe
JaBfieHne Ha BCIO NMOBEPXHOCTb pyK. Pa3BefuTe NOKTU B CTOPOHbI TaK, YTOObI OHX Obln NapannenbHbl
3emne. [pumeHAA p[aBneHWe, yaepuBanTe Takoe MonoxeHue 2-3 CceKyHAbl. 3aTeM, Re3ko
BbicBOOOAUTE [JaBnieHue. [loBTOpuUTe HECKONbKO pa3. Takoe pJenctBrve “3anpaBuT” M OTKPOET
SHepreTnyeckme KaHasbl pyK.

BepHuTecb B N03y MONUTBbI, HO Ceyac, CHavana Aep>KmuTe nafoHn Ha pacctoaHum 1-2 cm gpyr ot
apyra. be3s KacaHuA, megneHHO 1 NNaBHO cABUranTe M pasaBuranTe nagoHu. MNoBTopANTe HECKONbKO
pa3 B TeueHue MUHYTbl UK ABYX. 3aTeM, ABUraTe PYKU 13 CTOPOHbI B CTOPOHY Yepes LeHTP Kaxaom
nagoHu. LleHTp Kaxaom MafoHM HayHeT OLWYLATbCA Kak MasleHbKNIN KPYTTbl MarHuT.

WTPA B TUTMEPTMIPOCTPAHCTBO

Ncnonb3oBaHme [BYyX KpPYriblX MarHUTOB MOXET CTUMYNUPOBATb YeNIOBEYECKUN MarHeTusm,
KOTOPbI/ Bbl OWYLANN B 3TOM YynpakHeHUU. MMprobpetute ABa KepamMUUeCKUX MarHUTHbIX AMCKA,
pasmepom 25mMm X 6MM. [lepxute wmx Mmexay nanbuamu M ABUranTe B MNPOTMBOMONOMHbIX
HanpasneHusax.. CoxpaHAnTe paccToaHne mexay Humm 25-30 mm.

Figh vacuum dersity arcas

= virtwal forces

PrucyHok 6.6 Kone6aHuAa NMAOTHOCTM BaKyyMa. JiekmpoMdzHUmHoe nose pyk Oelicmeyem HA SIOKA/bHOE
COCMOAHUE NIOM-HOCMU 8aKKYMA (cepbie 06/1acmu) wiu Ha cocmosHue SHepauu Hynesoli Touku. 3mo co3daem foKasbHble
UCKpUBJIEHUA 8 8UOe HANpMXeHUs Npocmpaxcmed-epemeru. O6nacme Mexdy pyKAMu CMAHOBUMCA 30HOU BbICOKOZ0
HanpsXeHus, 2de CMAs-KUBAIOMCA NPOMUBONOIOXKHbIE MAZHUMHbIE NOMIOCA U UeHmpbl uxpetl. (06nacTb cTeHbl brioxa).
Mosenslomca Hosvble NOAA U BUP-MyasbHbie Cuslbl. OHU BOCNPUHUMAIOMCA 8 PYKAX KAK 04eBUBHbIe (NOKA3aHbI Cmpenkamu),
Ko20a pyKku 08u2dIOMCA U3 CMOPOHLI 8 CMOPOHY Yepe3 obaacme moudku naoeyH. Kaxdoe eduHuyHoe MazHumHoe nose
Hapywiaem OKpyaroujyio 2o niomHoCMb 8aKyymd. Mo make NOKA3aHO HA MblbHOU cmopoHe pyK. JTo6oe HapyweHue

COCMOAHUA 8AKYYMA MoXxem HABoOUMb NOMOK CKaJlApHbIX meyeHud.
06/1aCTV BbICOKOM MNIOTHOCTW BaKyyMa
BUPTYanbHble CUMbI

[Buras Tyga ciofa MarHuTbl, Bbl AE€NCTBUTENBHO OLlyLlaeTe CUMbl OTTANIKMBAHWA U NPUTAXKEHUS,
BKJIIOUAIOLLME UCKAXeHUe/UCKpus/ieHUe NnpocmpaHcmea-gpemeHu. Takxe, 3TO Urpa ¢ epasumayued!
JecTBUTENbHO CYyLLIEeCTBYET NCKaXeHNe 1 ABUXKeHWE B BaKyym/3bupHomn cynepxmngkoctun! Mol uepaem
8 2unepnpocmpaHcmao!

MpaKTukKya ynpaXHeHUs M CTaHOBACb YYBCTBUTENbHbIM K OLLYLEHWIO, Bbl OOHapyXuTe ABe
ManeHbkne mopoobpasHoie 06nacTn NafloHKn, B3aMModencTByowme apyr ¢ apyrom. Kaxgaa obnactb
npeacTaBnAeT CBO COOCTBEHHYIO 30HY OTK/IOHEHUA AAaBNEHWA, rAe YCTaHaBNMBAKOTCA BUPTYyaNibHble
CuIbl (CM. PUCYHOK 6.6).

OwylLeHurA, KOTopble Bbl YyBCTBYETe MeXAy MarHuTamu, - TO e OLLyLleHne MarHeTrM3ma, Kotopoe
Bbl HAUYHETe UyBCTBOBATb, ABUras pyKkn Apyr npotus apyra. OHY MOXOXN.

lNMoka nadoHu Osuzaiomcsa Opye npomue Opyza, 6bl MoO)eme no4yecmeosame o6/s1acme,
Komopas owywjaemcs KaK eepuiuHa XosimMa uau moyka pasHoeecus. He6onowoli cosuz 6 my unu
UHYIO CMOPOHY, U 8bl no4yyecmeyme, 4Ymo nadaeme. B o6nacmu nadoHu cywjecmeyem
OomkK/ioHeHUe 0dejieHUsA., OHO sejidiemcsa ompakeHueM e3aumodelicmeus 6 8aKyym-3gupHou
cynepxudkocmu! Uzpasa ¢ s mum ynpa>kHeHuem u CmaHoescb 6osee u 6osee HACMPOEHHbIMU HA
ceoli YesioeeyeckKuli MazHemusm, 8ol y6edumecs, Ymo B BalLNX pyKax cyLiecTByet pagyra!



Ha umo noxoxe mazHumHoe nose? B caoeli kKHuze MarHeTusm n ero Bo3fencTBrMe Ha »KUBble
cucrembl [J3suc u Poync onucanu Hekomopbie Ho8ble OMKPbIMUsA 0 npupode MazHUMHbIX nosedl.
3mu omKpsimusa usmeHUIU CNO0Cco6, KOMOPbIM Mbl paccmampuea’iu c8olicmea MazHUMHO20 NoJA.
Cmapelii U Hoeblli 83271906l HA MA2HeMU3M NOKA3AHbl HA pucyHKax 2.2 u 2.3. Ha Hux mbl sudum,
4mo MazHUMHbI NOMOK Npo0o/Kaemcs 8 08yX HANPABJIeHUSX: U3 I0XHO20 NOJII0CA 8 ce8epHbIl U
u3 ceegepHo20 8 loxHbil. [Tomok ob6pasyem eocomuobpasHyio nemio. Takoli nammepH 8 sude
80cbmMuo6pasHol nemnu cyujecmsyem y cmepxHe8020 MdzHUMA U 'y MA2ZHUMHO20 nhonsA 3em/u.
Amo 3aKkoH mazHemu3ma. TakxKe, 3TO CBOMNCTBO MarHUTHOrO NOJA YeNnoBeKa (CM. pUCyHOK 2.4).

MATHUTHAA YACTOTA B PE3OHAHCE
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Bloch wall-  area of zero magnetism
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PucyHok 6.7 30Ha cmeHbl b/10Xa. B ueHTpe cTep-KHeBOro MarHuTa CylecTByeT 06nacTb HyNeBOro Mmar-HeTu3ma,

HasblBaemas cTeHoll bBnoxa. B 3Toii 30He 3Hep-r<MM MeHAWT Kypc (dasy) Ha 180°, ob6pasya naTTepH
BOCbMIOGPA3HOI1 NeTnu B 30He HyNIeBOro marHeTusma. iHTepecHo, uto siBneHue cteHbl bnoxa cBsAzaHo c Ha6nio-
AEHVAMU CUN aHTUFPaBUTaLMK, NeBUTaLM WU Auamar-HUTHocTu. Tam, rae GpoKycmpyloTcs 3Ty SHeprum, BO3HU-
KaloT JIoKanbHble HanNpshKeHUA CamMoro NpocTpaHcTBa-BpemeHu. CnepoBatenbHo, 3¢deKkT creHbl bnoxa - 3to

runepnpocTpaHCTBEHHaA UM h-MepHas rpaHb MarHeTus-ma (Cm. MpunoxeHue K rnase, N2 32)
CMWH NPOTUB Yaco- CMWH MO YaCoBOW
CTpenkn CcTpenke

CreHa Bbnoxa - obnactb 0 mar-ma

B ceoux uccnedosaHusx, [j3euc u Poysic omkpbi/iu, Ymo 0XHbIl NOJIIOC MdzHUMaA siensemcs
NnoJ10XKUumesibHOU NOJNIAPHOCMbIO NO OMHOWEHUI0 K cesepHOMy, npedcmasndwouwjemy coboii
ompuyamesnbHyto nosaspHocme. 1o 0o208opeHHOCMU, ec/lu cmeX<He8oli MazHUM nodeecumso Ha
CmpyHe, I0XHbIl NOIIOC MdzHUMa 6ydem KOHUOM, YyKA3bl8AIOWUM HA Ce8epHbili MazHUMHBbIU
nosioc 3emnu. SHepeuu MazHUMa oOHO8peMeHHO meKym 6 08yX HanpaeJsieHUsAX — om I0XHO020
noJioca K cegepHomy, 0dsiee 3Hepausa noKuddaem cegepHbiii NOJIIOC U meYyem K I0)KHOMY.

DHepausAa cesepHO020 NoOJIOCA 8paujdemca npomue 4acosoli cmpesiku (6/1e80, eciu cmompems
Ha KOHeyY ceeepHO20 NOJIIDCA CmepXHee020 MA2HUMA), 8 MO 8pems, KAK SHep2us 10XH020 noJjiloca
epawjaemcss no 4acoeoli cmpejike (enpaeo, ecsiu cMompemb HA KOHey I0XHO20 nhoJioca
cmep)KHe8o20 mazHuma). SHepaus Ka)k0020 nosiloca obpasyem KOHycoobpasHbili euxpb (cm.
PUCYHOK 2.2), 08u2asCb 808He oM MOYKU KOHYA cmep>KHe8020 MA2HUMA U pAcWupsaAcsb, NOKA
dsuzaemcA Yyepe3 npocmpdaHcmeo. BHympu smozo pacwupslouje2oca 608He 8uxps HaxooumcsA
8HympeHHuli unu “o6pamHsiii” suxpb - 8Mopu4Hoe 8bipaXkeHue cusibl U SHepauu.

Smu Ose 3Hepzuu donosiHAlOM Opy2 Opyea u cywjecmsyiom smecme. MarHuTHaa 3Heprus
AVHaMn4Ha n obnapaer vacrtotonl. Yacmoma eosHukaem om eu6payuu yacmuy e noseeol
cmpyKkmype, HaxoodAujelica 8 NOCMOAHHOM 8paujamesibHOM cnupasieeaUOHOM 08UXKeHUU.

MarHuTHasa sHeprna AMHaMnYHa 1 o6nagaeT YacToTon. YactoTa MarHeT3ma — 3TO YCTaHOBMBLUMIACA
B BaKyyme pe30OHaHC.



back Left hand patr!

PrncyHok 6.8 MarHUTHble CTBOMCTBA JIEBOWM PYKW. /[]38uc u Poysc ycmaxo-gunu, 4mo neeas pyka o6iadaem
MAzHUM-HLIMU U 371eKmpuyeckumu cgoticmeamu. JTadoHe 1e8oll pyKu — MA2HUMHbIL CeBEP-HbIN NOIIOC ¢ ompuydmesnsoHou
3nekmpu-yeckoli nosgpHOCMbio. BpaujeHue udem npomus uacosoli cmpesku. TellbHAs CMO-poHd 7esol pyKu Hecem
CUMMEMpUYHbIE NPOMUBONOJIOXHbIE NOAA. MO MAZHUM-HBIL 10XKHBIN NOIIOC C  NOJIOKUMEsbHOU  37eKmpuyeckol
nonspHocmelo. BpaujeHue udem no uyacosoli cmpenke. Jlea MdazHUM-HbIX nostoca 06aadaom  pasaudHbIMU
xapakmepucmukamu U 3¢pekmamu. [lons epawjeHus — 2unepnons (2unepnpocmpdH-cmeeHHble U 6071ee 8bICOKO20
usmepeHus), cosepuwiarowjue 0elicmeus 6He 06bIYHO20 MPexXMepHo20 NpPocmpdHcmed. MdzHum-Hoe nosne CeA3aHo ¢
2UnepnpocMpaH-cmMeeHHbIM MOPCUOHHbLIM NOJIEM.

TblJIbHAA CTOPOHA NafoHb

neBasn pyka

palm Right hand back

PncyHok 6.9 MarHuTHble CTBOMCT-Ba NPaBOW PYKW. [Jssuc u Poyic yc-maxogusnu, 4ymo npdeds pykd
obnaddem MAzHUMHLIMU U 37eKkmpudecKkumu cgoli-cmeamu. J1a0oHb npaeol pyku — Mde-HUMHbIU 10XKHBIA NOJIIOC C
nonoxxumesnb-HoU 37ekmpudeckol NoAApHOCMbIO. Bpa-weHue udem no yacosoli cmpersike. Tol/lb-HAS CMOpPOHA npasoli pyku
Hecem cuM-mMempu4Hble NpomugonoJioXHble NOoJiA. 3mo mMazHUMHell ceBepr||7| noJic ¢ ompuuameanoU 3neKmpuquKoU
nNOJIAPp-HOCMbIO. BpaLueHue uoem npomus yaco-sou cmpeéeJiku. Tam, 20e cywecmsyrom MdaeHUMHbIe NOJIA, MAkKXe
cyuwjecmsyrom HeHabooaemole NpU4YuUHHbLIE nomeH-yua’el MA2HUMHbIX — A8neHul (eeKmop nomeHuuan/
mMazHumocmamuyeckuu CKaﬂﬂprlU nomeHuuan). ﬂomeHuuanbl umerom eunepnpoCmpdHcmeeHHoe npo-ucxomaeHue u

MeXnpocmpaHCcmeeHHoe 8J1ufHuUe.
nafioHb Tbl/IbHaA CTOPOHa

npasas pyka

MYCTOTA LUEHTPA MATHUTA

LleHTp mMarHuta — moyka Hys1e8o02o MazHemu3md. DTOT SKBAaTOP HYNEBOro MarHeT3Ma U3BECTEH Kak
cmeHa boxa. 3emns TakxKe LEMOHCTPYPYET XapaKTepuUCTMKM obiacmeli cmeHel bioxa.

B yewmpe mazHuma, e obnacmu cmeHol bnoxa s3Hepzemuyeckuii homok nodeepzaemcs
thasoeomy cmewseHuro Ha 180°, co30aeas ewe 00HY 80CbMUOBPA3HYIO NeMJIIO 8 CBOEM UeHmpe.

OsBuc n Poync npoBoawny >SKMEPVMMEHTblI MO B3BEWVBAHWIO BelecTBa B LEHTPe ABYyX
NPOTMBOMOOXHbIX MarHUTHbIX MOMOCOB. Korga ceBepHbIli 1 10XKHbIV MOJII0Ca NPUOBAMXKaTCA Apyr K
APYry, BUXPEBble MaTTePHbl, ABWXKYLIMECA NPOTWB YacOBOW M MO YaCOBOW CTPESiKe, BCTPEYaKTCs,



obpasya B UueHTpe cmeHy broxa HelTpanbHOro MarHeTvMama. Korga BelectBo MOMELLANoOCh B LEHTP
3TOM 30Hbl, O6HapPYXKBaNocb M3MepsAemoe M3MeHeHue Beca. [1pOTMBOMONOXHbIE BUXPEBbIE MONA
co3gann Hosoe aBneHue. CornacHo [3sncy n Poyncy, nsmeHeHue Beca MpoucxoauT B pesyfbTaTe
UsMeHeHuUs 2pasumayuu, KOTopoe Co3fJaeTcA ABYMA NPOTUBOMOMOXKHbBIMU BUXPEBbIMU MarHUTHbIMM
nonamu.

“Mbl BEpYM, UTO YCTAaHOBW/IM B3aMMOCBA3b MeXAY MarHeTn3mMoM, SNIeKTPNYeCTBOM, rpaBmTaumnen u
aTOMHOW SHepPreTMYeCcKOon CTPYKTYpPOW, TakMuM 0O6pa3om MokasblBas OCHOBY AnA o6beAnHeHUA STUX
SHeprun” [9].

PA3HbIE BUONNOTMYECKUE SOOEKTbI

B 1936 rogy Anbbept Poin [13BMC coBeplumna OTKPbITUE, YTO ABa MOMOCAa MarHWTa AeNCTBYIOT Ha
6uonornyeckme CUCTeMbl JBYMA COBEPLUEHHO pa3HbiMK cnocobamu. B nocnepyiowme gecatnnetua
6blIM NPOBeAEHbI ThICAYM SKCNEPUMEHTOB ANA onpeaeneHna AeNCTBUN KayKaoro MarHUTHOMO Mo Ha
60/1bLLIOE YNCNO BUONOrMYECKUX CUCTEM — OT UCCNE[OBAHNA POCTA PACTEHUI A0 UCLIENIEHUA KOCTEN 1
TKaHn. PaboTta [l3Bnca npuHecna emy 3aciy)XeHHOe nNpM3HaHWe KakK ocHoBaTena Hayku
buomarHeTnsma

PncyHok 6.10 CnnH B3anmogencTBUA BUXPEBbIX LEHTPOB. Kozda ecmpeyaromcs cesepHbili U HoXKHbIL
MdaeHUMHbIe NOJI0Ca, epauwieHud no u npomus yacosol CmpeJiKu He NpoCmo aHHYJZIuUpytomcsa u ucdesarom — OHU o6pa3yfom
HANpA@XeHuA 8 Kpusu3He camo2o hpocm-paHcmed-epemMeHu. Bo3Hukatom Hogble nosiegble Bd)dJeK-mbl. Ha PYyKe eCmob obnacmu
MGZHumHO/BUXPESOU NO-JIAPHOCMU 8Ce20 3Hep2emu4eCcKo20 NoJid Yesl08eKda. OHu gKouarom nopmeol obmeHa 3Hep2U€L7 KOXU
(aKy-nyHKmypHble moy4ku) u 8ce Opyaue 061acmu Manbix U  60/bWUX 8uxpel, MAKuXx, Kak 4akpel. Mexoy pykol u yeHmpamu
suxpeCl Ha 2unepnosieeoOM ypO8He npouc—xoaum s3aumodeticmaue. /-Uﬂe,DHOJ'IFI npusJiekarom 8bl-COKYyK 3Hepeuto -—
cyb3nemeHmapHele 4acmuyel. Bupmy-aneHas (HeHabniooaemas) peanbHOoCmMb codepxum 006aB0YHYIO NOOCMPYKMypy.
Monesvie 83aumodeli-cmaus He noodaromcs O6bIHHOMy obwcHeHuto. Cgoli-cmea MOPCUOHHO20 NOJIA U uUx s3aumodelicmsus

Jlexam 8 oCHoge smux AeJieHud.
0611aCTb HaNPAXXeHNA NPOCTPaHCTBa-BPEMEHN

[N3Burc 1 Poync Habnoganu, 4to ABa Nosoca AEMOHCTPUPYIOT pasHble SHEPrK, U 3TO CO3AaeT ABa
pa3HbIX pe3ynbTaTa UX BO3AENCTBUA Ha »UBble opraHun3mbl. MiccnegosaHue [13Brica u Poynca BbisiBMIO
cnegytollee: 1a00Hb Npasoll pyku cnocobcmayem cusie, pacuupeHuto N NOOLPEHNIo; J1e8as J1a00Hb
061a0aem cnocobHOCMbI0 3amedsIeHUA U yMeHbWeHUs cocmoAaHua 6onu. Mpu ncnonb3oBaHum 06emnx
pyK 3Tn 3¢deKTbl coyeTatloTcs. Mpn ofAHOBPEMEHHOM UCMONb30BaHMM obenx pyk, LOasuc n Poync
Habnoaany NOTOK SHEPrK Yepes UK Hafl N08epXHOCMbI0 MHAMBUAYYMA. MarHUTHOe nose cnoco6Ho
NpoHu3bIBaTb Teno. Ho cyllecTByeT [ABOWHOe [eicTBME. DHEpPreTMyeckoe MNOTOKM TeKyT B [BYX
HanpaBneHnAX:

“Ko20a ebl npumeHseme HajoXeHUe PyK UJIU 3Hepauu MbIC/IU, MO, YMO 8bl Nocbriaeme,
8epHemcs U Mo)<em npudame ewje 60/1bWIYIO CUJTY, YeM 8bl 8bIpA3UIU... MO HAY4HbIU pakm” [10].

3mu cnoea npodomxaom ompaxams yb6exoeHUa U 4YeCmMHOCMb O8yX 8eJuKux
uccredosamerneti 20-20 8eka.

DJIEKTPOMATHUTHBIE U3JTYYEHUA YEJIOBEKA



HanpaXeHve HanpaxeHne
136bITOYHOTO He[OoCTaTOYHOro
BpaweHua BpaweHna

Excexs swirl Deficiens owirl

) %)

Virowrun_bleed=ff from
"= Narth fr South poler

PucyHok 6.11 QopmuposaHue MAazHUM-HO20 NOJiA. MarHuTHble nontoca GOPMMPY-IOTCA HaNpsXKeHNeM unu
noTteHumnanamu, o6pasoBbiBalOWMMUCA B BaKyyme. U36bITOU-Hble HanpAXXeHUA No WM NPOTNB YacoBOW CTPenKu
BbI3bIBalOT Ha Nontocax HabnogeHna cnupaneBuAHbIX Buxpeli. B Bakyyme n3bbiTou-Hoe HanpsiKeHue cnycKaercs
OT CeBEepPHOro B I0XKHblii nonioc, popmupys Habnogaemoe marHutHoe none. (Cm. MpumeyaHue K rnase, N2 34)

BaKyyM CMyCKaeT HanpskeHuve 13 cesepHoro B 1oxHbin [MOJTHOC

Pykn obecneunBaloT O6LIMPHYIO COBOKYMHOCTb €CTECTBEHHbIX 3M1EKTPOMArHUTHbIX nosen. 3gechb
Mbl paccMaTpUBaeM 3TW NOMSA KakK MCTOYHUK akmusHoU UHGopMauuu pns TOHKO-3HEPreTuyeckoro
Tena, TO e€CTb, NMONA PyK He ABAAITCA WCTOYHUKOM 3SHepruu, Tpebylouwenca Ana coBepLieHus
M3MEHEeHUN B TOM, YTO ABMAETCA HEOTbEMEMOW CamMoopzaHusyouwelica cncteMomn. Kak mbl 6ynem
o6cypaTb No3)e, TOPCMOHHOE Mone Pykn nepepaet mHbopmaumio 6e3 nepepaunm sHeprum. 2mo
8aXXHAA HAYYHAA KOHUenyus. [laxe npyv MOHKUX YpOBHAX BENNUNHDbI (TO eCTb, yPOBEHb BbIXOA4a dHepruu
CpefHero YenoBeKa), MHTepaKTUBHble 3GGEKTbl 3TON 3HEepPrun Ha WHPOPMALNOHHYIO noJsesyto
cmpykmypy o4eHb MOWHble. Nocneayolwme 06CyXAeHNA 3TOW rnaBbl OyayT nopyepKkuBaTtb BCHO
rnyoburHy 3TOro yTBepxaeHus.

WN3JTYYEHUE LIN

MN3yueHre nsnyyaowmxca n3 pyk SHepruii 6uinm rnaBHbIM GOKycoM nccnefoBaHus LMryH. B Kutae
UKW OT NPaKTUKYIOLWErO MCNONb3yeTca ANA LUenuTenbCTBa B nevebHbIX yupexaeHusx. ToicAYyenetns B
Kutae M3BEeCTHO, UTO Ha3biBaeMylo LM WM KU SHEPrUi0 MOXKHO HapalumBaTb, WM HakanaueaTtb, U
n3nyyaTb U3 pyK.

B Kutae 3Ta aHeprua 6biia npegMeToM BCECTOPOHHErO M3yUeHUs 1 uccienoBaHus. cnyckaemasn
13 PYK, U1 NCNoNb30oBanacb Afa BANSHUA Ha G1uonornyeckmne cuctembl ¢ Lesblo ncueneHns. CBoncTea
3TOW SHEPrUM OUYEHb BakHbl AJ1A Hawero obcy»kaeHus, nb6o Bce Mbl MPOM3BOAMM U MOCTaBSEM L.
DHeprua TeyeT U3 TOUKN B LIeHTPE TaJOHM BO3/Ie SHEPreTnYeCckom TOUKM TA0TYH, a Tak»Ke N3 KOHYMKOB
nanbues. Ll obnagaet 3pdeKToM BAMAHNA faXKe HA TOHKMX YPOBHSAX, TaK KaK B rMNeprnpoCTpaHCTBe
npeacTaenseT coboi MHGOPMaLMOHHOE CofeprKaHne — KaTaim3aTop N3MEHEHNS.

AnnapaTypoi 6biIM M3MepeHbl pasfinyHble GOpPMbl IHEPIW, M3NyYalolmecs 13 pyK, BKIoYas
Ma@zHUMHsble N 3/leKmpocmamudyeckue nosia, MUKPOBOJIHOBOE U3NyuyeHne, UH(pA38yKo8oe U3NyyeHune
(3ByKOBble yacToTbl HuKe 20 KonebaHun B cekyHay) n yabmpaguonemossil cnektp [11]. Opyrue
HabnoAeHNA BKITIOYAIOT MMMYNIbCHYIO MarHUTHYIO SHEPIUIO U MHpPaKpacHoe (YacToTa KpacHOro LBeTa)
n3flyyeHne n3 KOHYMKOB MasibLeB. bbiiv BCeCTOPOHHE 3aJOKyMeHTMpPOBaHbl MpenmyLiectsa 3TOw
ncuensawwen sHeprun. A Takxke peanbHasa Mosb3a 418 30POBbA OT BbIMO/IHEHMA CaMVM MALVEHTOM
Pa3NUYHbIX YIPaXXHEHWI LNUTYH.

C rogamn NpakTUKW, Y MHOTMX ftoden pPasBUINCb OYeHb BbICOKME YPOBHU M3NyyYeHuA yu. ITO
oTHOCUTCA K Mactepam UUryH. DHepreTMyeckme nons, KOTOpble OHU CMOCO6GHbI MPOM3BOAUTD,
3aperncTprMpoBaHbl BO MHOIO pas Bbllle, YeM y cpefiHero Yenoseka. ilHorga usnyyeHue 3awkanusano
n3mepstoLee ero npuodopbl. Macmepa Gbin 06BbEKTaMM MHOTVX MOPA3UTENbHbBIX UCCNEAOBaAHUN 1
JEMOHCTpaLN TOro, YTO MOXKET AeNnaTb SHeprua yu.

U U3MEHAET PEAJIbHOCTb

Hanpumep, B ogHOM 3KcnepmmeHTe Mactepa uUMryH nonpocvnu MOBAMATb Ha CBeT nasepa,
KOTOPbIN HaxoAWNICA Ha PaCcCTOAHUM HECKOMbKMX KUIoMeTpoB. [og ero BANMAHUEM NHTEHCMBHOCTb
nasepa Bo3pocna 6onee, yem Ha 10 %.

B opyrux geMoHcTpaumnsax 6bi10 BO3MOXKHO:



« 3MeHAMb MoieKynApHbIli cOcmae XXudKux Kpucma’iyios

+ I3meHAMb 6pemA XxpoHOMempoe Ha Kpucmasiiu4eckoli ocHoge

« U3smeHaAMb Xumuyeckue cocmassl pasIu4dHbIX XUOKUX pACmeopos

« U3MeHAMb cocmae 2a3o8 8 UHpakpacHol Kamepe

* UsmeHame cmpykmypy u xapakmepucmuku [JHK u PHK

+ Usmename cmpykmypy 8o0bi

Bce atn “Tptokn” n MHOroe fpyroe, He yNnomsAHYTOE B BblllENPUBEAEHHOM NepeyYHe onpoBepraoT
TpaauLUMOHHbIe 3aKoHbl Gr3unkn [12]. Kak Mbl HauMHaem NMoHMMaTb, obLee U3nyyeHne 13 pyK, XoTa n
MMmeloLLee 3aMepPeHHbIe MarHUTHbIE XapaKTePUCTMKKM, HAMHOTO 6oriee CIoXHOe No cBoel npupoge. B
CTaTbe, MOCBALWEHHON HayYHOMY MCCNefoBaHuMI0 LUTYH, A-p AHb KCuH genaeT cnepyiowmne BbiBOAbI O
ku [13]:

+ KU MOXxXem Hab1100amscA U usmepsaMbCA

+ KU 0eMOHCMpUpyem ceolicmea KaK mamepuu, mak u 3Hepauu

+ KU MoXKxem nhepedasams uHgopmayuio

+ Ha KU MOX{HO 8/1UsiMb 4Yej108e4eCcKolU MbIC/IbI0 U SMOYyUAMU

Ku onncbiBaeTca Kak OTHOCALLAACA KO BCEM OAYLIEBNIEHHbIM U HEOAYLIEBNIEHHbIM OObeKTaM, TO
€CTb, BCe Belm ob6nagatoT Ku. Takke, KM OTHOCUTCA K HALUUM YeTblpeM M3BECTHbIM OCHOBHbIM CUlaM —
3NEeKTPOMarH1UTHbIM, FPaBUTaLMOHHBIM 1 CUaM CUITbHOTO 1 cnlaboro AgepHoro B3anmogencTaua [14].
OfHaKo, KU1 TaKXe CBA3aHa C SHEPTUAMU U ABNEHMAMN, HEOOBACHUMbIMU STUMW YETbIPbMA OCHOBHbIMM
cunamu. MprMepom MOXKET NOCY>KUTb SKCNEPUMEHT, rae NoAn NCrosib30Banu Ku, YToObl BbITaCKMBaTb
Tabnetkn 13 3aneyataHHoro ¢GnakoHa, TO ecTb, TabNeTKM NPOXOANAN CKBO3b CTEHKY driakoHa. ACHO,
YTO 3TO KayecCTBO CBA3AHO C KW, KOTOpas Bbllle YeTblpex M3BECTHbIX cuil. [103TOMy, HEBO3MOXHO
M3MEpPUTb BCE XapPaKTEPUCTUKU KU OObIYHbIM MHCTpyMeHTapuem. QOueBUAHO, 4YTO B wUrpe
runepronesble CNOCOOHOCTM MHOTOMEPHOIO KOMMEKCa YesloBeKa.

PE3OHAHCHOE M3TYYEHWE 3EMJTA

LUnummepmaH ¢OKYCMPOBancA Ha M3yyeHUM u3fydyeHWn pyk “uenutenein”. Micnonb3ys BbICOKO
YYBCTBUTENbHbIV, M3MEPAIOLWMIA MarHUTHoe nose npubop, HasbiBaembli SQUID (“CeepxnpoBoasaLymii
KBAHTOBbI UHTEPdEPEHLMOHHBIN Npubop”), LiummepmaH cMor M3mMepuTb UMMYbCHbIE MArHUTHblE
nona, nsnyvarlmeca us pyk “uenmrtenen” [15].

HuskovacToTHble 3BYKOBble BOJIHbI, B mnpefenax oT 8 o 12 repuy (konebaHuii B ceKyHAy),
3HaunTeNIbHO MPeobsafAlOT B IHEPreTUYECKOM CMEKTpe M3flydeHuin pyk [16]. 3To anbda-yacToTHbIN
naTTepH CeTU HEMPOHOB MO3ra, a TaKXe COOTBETCTBYET eCTeCTBEHHON Pe30HaHCHOWN YacTtoTe 3emMnn —
yactoTe lymaHa. M3mepeHna BennUnHbl GUOMArHUTHOIO Nosia Bo Bpems “uenutenbctea” B 1000 pas
BblLLE, YeM BENIMYNHA HOPMANIbHOrO BMOMarHUTHOrO NoJA.

B makux cny4asax ycuneHue 6UuomMazHUMHoO20 NoJA He ceA3bl8aemcs ¢ ygeaudeHueM Nomoka
meyeHus 8 6uonozuu [17]. MoxHo 6bL10 66l OXXUOAMb cOOMBemcmeuss mexoy cusoli nons u
meyeHuem, ec/iu 661 6UOMAz2HUMHOeE NoJie 2eHepupo8asnocb NPocmo 6uosio2udeckuMu KiemgKamu.
Hab6nwodeHusa nokaseieaiom, Yymo cyujecmeyem Opyaoli UCMOYHUK 3Hepa2uu, KOMOPYI MOXXHO
8bIXeameieame. Smom 3Hepzemuyeckuli NOmoK moxem 6bimb pe3y/lbmamom 8biXeamol8aHus
U3 MazHUMHO20 NoJis 3eM/1u NOCPedCcMeom pe3oHAHCd.

HacTpoiika 6MONOrMyeckon CuCTeEMbl Ha YacToTy 3eMnau MNPOU3BOAUTCA ANA  UAEeanbHON
TPAHCNOPTMPOBKU NHGOPMALMK B bronormto. Pa3ninyHble BOSIHOBbIE NATTEPHbI MOTYT “NepeBo3nTbca”
Ha Hecyllem curHane — pe3oHaHcHol yacTtoTe LlymaHa. Pa3Hoo6pasme BbICOKOUYACTOTHBIX CMTHANOB
MOXKET MOAYNMPOBaTb 8-repueBblii HOCUTENb, TOUHO TaK e, Kak pagnoTPaHCAALNOHHbIE CTaHUMK
MoZynupytoT 6a30Bbli HOCUTENb YacTOTbl, YTOObI MepepaBaTb cBow MHbopmauwmo. Komnnekc
yesioBeyeckmii MO3r/HepBHasA CUCTEMA HAaCTPaMBaETCA Ha CKaNAPHO-BOMTHOBbIE n3nydyeHusa 3emnu. Kak
CKanApHbIA NepeBofurK, 3emns cobupaeT pasHOOOpasHble KOCMUYECKME SHEPrUn 1 MePeBOANT KX Ha
YACTOTHbIN A3blK, KOTOPbIA 3HAeT BCA XM3Hb Ha nnaHeTe. BcA XM3Hb Ha nnaHeTe TpebyeT 3TWX



n3nyyeHun. Xrn3Hb COCTOUT B OTHOLUEHUAX CMMOMO3a C nnaHeTon 3emna. [losmomy He owubkd, Ymo
Mbl 8UOUM ecrmecmaeHHble 4Hacmomel 3eMJIu 8 SHep2emuYecKux Nosisx yesaoseka!

Ta6nuya 6.3 OcHogHble u3slyvyeHus, o6Hapy<eHHble 8 pyKax

MazHumHoe UmnynecHoe
Anekmpocmamuyeckoe Ma2HUmMHoe
Un¢pazeykoeoe (Huxe Undpakpacroe
C/bIWUMBbIX 38YK08) 8- Ynpmpaghuonemoeoe
BIAR N3TIYHEHNA 12 MukposeonHogoe
Kosne6aHuli 8 ceKyHOy

BI/IOCI)OTOH bl — CBe€T, McnyCKaeMblﬁl 6uonornuyeckumm
cuctemamm
Ceem - MHO2oMepHbIe/2unepnpocmpaHcmeeHHasn
ckanapHasa Lu/ckansapHele 80HbI
HETPAOWLMOHHOE Buxpesvle, cnupanbHo 3aKkpyquearoujuecs
3Hepauu - 2unepnons

HempaouyuoHHvble 3Hepauu, He
o6Hapyxueaemole
npuebI4HbIM 060pydoeaHuemM U mexHUKou
HayyHoe uccnedoesaHue
npodemoHcmpuposasno, ymo Hameperue
MoOXem e8/1usmb Ha U Moouguyuposamo
usslyyeHus 8 pyKax

KOMMEHTAPU

BMO®OTOHbI B BUOJTOTMYECKUX CUCTEMAX

A
A A
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PrncyHok 6.12 TmnepnpocTpaHCTBEH-HbIN NOTOK B PYKaX. Ha6/1odeHus c8olicme MazHemu3ma noKaswiearom,
4mo Ha 1adoHU cyujecmayem cteHa bnoxa usu 30Ha Hynego2o0 MazHemu3sma. 5mo Mecmo 8x00d 2unepnpPoCMpPaHCMBeHHO20
meyeHuUs uu NoMoka “ce0600HOU" 3Hepauu. YcuneHue 80CbMUOOPA3HO20 NAMMePHA 8/1USem HA C8A3AHHble C HUM NoJiesble
CMpyKkmypsl — coomaemcmayioujee ygesiudeHue Nomokd. 5mom npuHYUN NPUKIaosieaemcs K SHepee-muyveckoli aHamomuu,

20e 80CbMUO6PA3HbIT NAMMepH cyujecmayem 8 MUKPO U Makpo macuima6ax. (Cm. MpunoxeHus k enase, N° 35)
CTeHa
broxa

opTaroHasb-Hbl (900) rMnepnpo-cTPaHCTBH-HbIN NOTOK
B TPEXMep-HOM Npo-
CTpaHcTBe

Ponb cBeTa B 6ronornyeckux npoueccax 6oina 3aHoBo oTkpbiTa Opuruem MNMonom B 1976 rogy [18].
HemeuKuin nccneoBatenb OTKPbIA, UTO BCE XKIMBble KNETKN UCNycKatloT GOTOHbI cBeTa. OHY Ha3bIBalOTCA
6uodotoHamn. Ncnyckaembii cBeT Habnogaetca B nosoce AavH BosiHbl  OoT 200 pgo 800 HMm
(HaHOMeTpoB). bnarogapsA 3ToMy OTKPbITHIO, Mbl Y3HasK, UTO GOGOTOHBI XPaHATCA 1 BbICBOOOXKAAOTCA
n3 cnupann monekynbl JHK. Cnupanb cnyXXmMT aHTEHHOW AnA npuvema U McnyckaHua cseta. lon
onpegenu, 4to MUcrnyckaemole 6nodoToHbl ycToumBbl. M3 atoro cnepyet, uto OHK - He Tonbko
HOCKTeSb LWAbMIOHOB, HO TakXe UrpaeT 3HAuYMTeNIbHYI0 POJSib B MPOBEAEHUMN CBETa U 3NeKTpuYyecTsa.



Korga npoBefeHus anekTpmyectBa paboTaloT Kak CBA3aHHbIA Npouecc (BCce 3NeKTPOoHbl “waratoT” B
Hory), 6e3 conpoTUBNEHNA, 3TO Ha3blBaeTCA cBepxnpoBoaumocTbio. IHK — cBepxnpoBoAHNK CBETOBO
SHeprun!

BepArt, uto 6MOPOTOHDBI BKNOYAKOTCA B 3aMyCK BCEX OMOXMMMUYECKMX PeaKkLMiA B »KUBbIX KileTKax.
NcnyckaHne 6MopOTOHOB HeceT 3aKoAMpOBaHHble NaTTepPHbI, Tpebytolwmeca And CBA3aHHbIX C HUMU
N3MeHeHUN B GU3NONOrMYeCcKnX COCTOAHUAX XKMBbIX CUCTEM.

Kak wncTouHuk sHepruu, cBeT xpaHutca B cnupanu [JHK. KneTku ob6uwatotca nocpenctsom
WCMYCKaHWA CBeTa onpefeneHHbix yactoT. CBeT — HocuTenb MHbopmaumun. Monekyna OHK - He
e[IMHCTBEHHAA MOJIEKYNa B YENOBEeYEeCKOM Tene, KoTopasa PpOTOaKTMBHA, TO €CTb, YyBCTBMTENIbHA K
cBeTy. PeLlenTop cBeTa Ha ceTyaTke rnasa, ¢praBMHOBAA MOJIEKYNA, MOXET ObiTb HalAeH B Tesle NoYTu
Be3ge. [emocemMbsa MONEKYN, U3 KOTOPOW GpopMUPYeTCA reMOornobuH KPOBU, Tak »Ke, KaK 1 MenaHuH,
KapOTUH U MHOTUWE ApYrye MeTanIo3H3UMbl — OTOaKTUBHbI [19].

PE3OHAHC BbI3bIBAET NCIMTYCKAHWE

O-p Dxoppx flo onucbiBaeT KNETKY KaK XMBYIO “OMO3NEKTPMYECKYI0 MS1a3My, Pe30HUPYIOLLYHO
mMexxay aByma nontocamn” [20]. buonnasma — TepMUH, paHee BBEeAEHHbIN PYCCKUMU UCCIe[oBaTENAMN,
npoaenasBwunmMn 6onblyld PaboTy MO M3ydyeHUo OMOMONA KMBbIX OpraHu3smoB. [l1asma — 3To
COCTOAAHME BbICOKO WMOHU3NPOBAHHbIX WM 3apsKeHHbIX YacTul. Pe30HAHC K/emku 8bi3biedem
ucnyckaHue gpomoHos caema. [1-p flo onucbiBaeT LUBeTa criefyowmnm obpasom:

B Hopme, cBeT — »kenToBaToO-30010TON. HO Ha Moncax KNeTkn LBeTa pasfinyHbl. [oNoKNUTeNbHbIN
NONIOC KNEeTKM KpacHOBaTbll, B TO BPeMsA, KaK OTpuuaTesbHbI NONC — CMHeBaTbi. B uenom, Becb
CNeKTp ceMu LIBETOB MPOU3BOANTCA B OAHON KneTke [21].

UcnyckaHua 6uogomoHoe pyk codepxam nojHbili cnekmp smux yeemos. Ucnyckarnue
6uosio2uyeckoz2o0 ceema Kodupyem noJiHble U OemasibHble UH(OPMAYUOHHbIe nammepHbl O
cocmosAHuu opzaHusma!

CBET O3APAET TOHKYIO COEPY

Yto Takoe cBeT? Hawwm camble nepepoBble Teopun OODBACHAIOT CBET KaK OTPaXkeHWe MNAToro
n3mepeHnsa. ObbIYHO Aymanu, YTo CBET MMeET NPOCTYIO SNEKTPOMArHUTHYIO NPMpPoaY, 3aK/IIOUEHHYIO B
TpexmepHoe npocTpaHcTBo. OfHaKo, coBpeMeHHasa Ppr3MKa OCO3HAET CBET KaK HEKYl0 MHOTOMEPHYH0
CYLLHOCTb (CM. pUCYHOK 2.8).

Tunnep pobaBnseT, yto CBeT 06/afaeT KaueCcTBamMm MarHUTO3IeKTpuUYeckoro (13 apupHon chepbl)
N OenbTPOHHOro (U3 6osiee BbICOKOW TOHKOWN cdepbl) nsnydyeHusa. CBET — 3TO COeAMHMUTESNIb C TOHKOM
chepoii, KBaHTOBbIM MMPOM Y Nosnem pasymal

KNETOYHAA BUOOOTOHHAA CUCTEMA OBLLEHNA

MpenctaBbTe NpourpbiBaHME KOHKPETHOW HOTbI, akkopaa WM My3blKallbHOTO MHTepBasa »KMBOW
KneTke, a 3aTemM CMoco6HOCTb HabniopgaTb B OUONOrMYECKON KNeTKE KOHKPETHYI XUMUYECKYIo
peakuuto. lNpeacrtaBbTe MOBOPOT BKAKYATENA XMMUYECKON OYHKLUM Nocpenctsom obecrneyeHus
KNneTKM NpoCTbiM pagunoBeLLaTenbHbIM curHanom. lpeacrtaBbTe nocbinaHne curHana vepes MHtepHer,
nosnyyeHune ero Ha 6ONbLIOM PACCTOAHUK, A 3aTEM UCMONb30BaHKE 3TOMO CUrHaNa AnA 3anycka OQHOMN
13 TbICAY Pa3/IMUHbIX peaKL il SH3NMOB B K/leTKe.

Pabota g-pa Maka beHBeHucTe nopTBepAmna pPonb EKTPOMArHUTHBIX CUrHaNoB B OOLieHUU
MeXOy  Mosnekynamum  Knetok. [lpumeHAA  nNpocTble  MeToAbl  3NeKTPOHWKKM, beHBeHucTe
3aperncTprnpoBan KOHKpPeTHble MOJeKynsApHble curHanbl. B 1995 rogy oH 3anucan u Bocnpowussen
MOJIEKY/IAPHbIE CUMHasbl, MCNONb3yA MNPOCTON 3BYKOBOW KapT-UHTepdenc komnbloTepa. Korga
3anuncaHHbIA CUrHan “npourpbiBanca” Hasaj COOTBETCTBYIOWUM OMONOTMYECKUM CUCTEMAM, KNETKU
pearnpoBanu Tak, Kak 6yaTo Bce NPOUCXOAMI0 B MPUCYTCTBUMN MCXOAHOIO BeLlecTBal

CornacHo beHBeHUWCTe, OO0 MOMEKYNAPHBIA CUTHAN MOXET ObiTb 3GPEKTMBHO BOCMpPOM3BeaeH
CNEKTPOM YacToT, iexallymx B nonoce mexoy 20 u 20000 zepy — Ta e Nosioca YacToTbl YaCTOTbl, YTO U
yenoseuecknn ronoc [22]! 210 nccnegoBaHue NPoOAMBaET HOBbIN CBET Ha JOCTOMHCTBA pd32080pa CO



CB0UMU KJIeEMKAMU. 3BYK HECET OFPOMHbIN U YAMBUTENbHbIN NoTeHuman. CywecmeeHHO mo, 4mo 38YkK,
c8em u 2eoMempua 2apMOHUYeCKU C8A3aHbI!

BMOJTOTMYECKAA NEPEHOCHASA PALINA

Brionornyeckue cnctembl o6LWaOTCA Kak pagnoyCTaHOBKY, MOCPeACTBOM co-pe3oHdHcd. ObuieHune
CTaHOBUTCA OYEHb MOJIEKYNAPHO KOHKPETHBIM, 1 KaXoe B3aMOAENCTBME NPOUCXOMNT CO CKOPOCTbIO
CBeTa 1 B BUAE OYeHb YHMKANIbHOrO 4acmomHo20 nammepHd. Boga vrpaeT 3HaunTenbHy0 pofb Kak
nocpegHuk obeHua. Bepat, uto Boga ycunmeaeT 1 NocbinaeT nepefaHHble curHansl. Boga obnagaet
namATbto. OHa MOXET XPaHUTb MHPOPMaLMOHHbIE NAaTTEPHbI NPOAOIKUTENIbHbIE NEPUNOAbl BPEMEHMN.
OHa paccMaTpurBaeTca Kak Xuakuin kpuctann. CnocobHOCTb BOAbI COXPaHATb NaTTepH UHGOpMaLnm
NPONCTEKAeT K3 BO3MOXKHOCTU W3MEHEHWA T[eOMEeTPUM MOJIEKYNAPHbIX CBA3EN ee MOJeKybl.
Bo3M0XXHO 06pa3oBaHMe MHOTMX PA3INYHBIX CTPYKTYPHbIX GOpPM.
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Yactota MHPOPMALMOHHBIX NMAaTTEPHOB XPAHUTCA B CETEBOW CTPYKType BoAbl. EMKOCTb XpaHeHus
uHpopmauum B Bode BMPTyaslbHO OeCKOHeYHa. DNEeKTPOMarHWTHble MofaA MOryT “BnevaTbiBaTh”
nattepH B Body. OQHaKo, ecniv B Hee BreYyaTbiBaeTCA NaTTePH OT CKaNAPHbIX (He-2epyescKux) BOSH, OH
coxpaHsaeTcsa b6onee anuTesnibHoe Bpems. PeilH coobLiaeT, UTo CKansApHble He-2epyesckue NaTTepHbl B
BOAE MOTYT XPaHUTBLCA W YCMELWHO “NpourpbiBaTbCA” Ha3ad AaXke nocne Tpex Hefenb. B obulem, Boga
HauMHaeT MPUHNMATbCA KakK MOCPeAHMK Mexay mMaTepurasibHbiIM 1 TOHKO 3HepreTmyecknmm mupamm
[24]. Takoe yTBep)KaeHMEe Ga3upyeTcA Ha CMOCOOHOCTU BOAbl HaKamaMBaTb, XPaHWUTb U NepeaaBaTb
SHEpPruo 1 ckanapHble MHPOPMaLMOHHbIE NaTTEPHbI.

pPe30HaHCHaA cxema HaCcTPOWKM

obnacTb 3aKpyumBaHua
NPOCTpaHCTBa-BpEMEHU
Ha nosioce MarHuTa

PrucyHok 6.13 O6Hapy»eHue CKaNAPHbIX BOJMIH. Ha pucyHke nokdsaHa npocmas cxema demekmopa
CKanApHbix  8oJIH. CxeMd nomewyaemcs @ 3KPAHUPO-8AHHYIO Kamepy, 4mo6bl U30/UPOBAMbL ee om 06bIYHO20
371EKMPOMAZHUMHOZ0 U3-ydeHus. Kamepa He 3KpaHupyem om CKAnApHeIX 80JIH. BXoOAwWas & Kamepy CKANApHAs 60JHA
8bI308em KosiebaHue & 06/1dcmu 3aKpyyUBaHUs NPOCMPAHCMEA-8peMeHU Ha nosoce mazHuma. (Cm. Mpusnioxerue k enase, N
36)

C - nepemeHHbIi KOHAEeHCa-
TOpP ANA HaCTPOWKM
YCU-TN-TENb

L - npy>kuHa nnn
MHAOYKTOP

CKANAPHbIV BUO®OTOH

Ceem obwaemcs C mMOHKO-3Hepeemuueckumu menamu! Kak obbacHaeT bupgeH, B
AeNCTBUTENIbHOCTM CYLLECTBYIOT ABa Buaa 6rnodoToHoB. OaHW BUA - OENCTBUTENBHO CKAAPHbLIL
¢pomoH. OH He OOHapYKMBaeTCA TPAaAULMNOHHbBIMU cpeacTBamn. CKansipHbIi GOTOH — TOHKOE ABIEHME.
CkansapHole (OmMoOHbI NYTEWeCTBYIOT B 2UNepnpoCMpaHcmse WAn BaKyyme, KOTOPbIA, KOHEYHO,
ABMAETCA LOMOM MOHKO-3Hepeemuueckux men! Hapagy c nattepHamun nHdopmMaumy, 61ModOoToHbI
oKpaweHbl nn, 6onee KOHKPETHO, MOTYT OKpAaWuUeamsCs NOCPeACcTBOM MPOrpaMMUPOBaHUS MOJIEM
pasyma. CkanapHbli GOTOH obecrneumBaeT aKMusHylo uHgopmayuro. Kak TakoBOW, OH ABAAETCA



CUHTPOMUYECKUM CTUMYNIOM [N CaMOOPraHU3aUMOHHbIX M MepecTaHOBOYHbIX AENCTBUIN KIETKU
(ompuyamesnbHas aHmponus, nogopadugarouwuti b6ecnopsook, cm. Npunoxexue b).

CBeT - mM3MepsAeMoe WCMyCKaHWe W3 pyK Uenutenen UUryH (8 ¢opme UHppakpacHozo unu
ynempaguonemogozo). Ho Mbl Takxe C/bllany, YTO KOMMNEKC KU [AEMOHCTPUPYeT KauecTBa, He
06BbACHUMbIE OObIYHBIMY SNEKTPOMArHUTHbIMY BONTHaMu. DaKTUUECKU, HEKOTOPbIE XapaKTEPUCTUKM K
OTHOCATCA K CKaNAPHbIM BOJIHAM.

CkanAapHaa BONHa MOXeT cOo3faBaTbCA KonebaHMAMU, KOTopble BO3HMKAOT Mpu COKaTum U
paccnabneHny BpalLalOWUXCA 3MEKTPOHOB. PacnpocTpaHeHWe CKanApHbIX BOJIH  UCKPUBAAET
NnoKanbHOe NPOCTPAHCTBO-BpeMA. Koraa 3To NponCcxXoauT, HapyluaeTca 6anaHc noTeHUMana Bbikyyma, u
HaKOMNIeHHasA 3[4eCb SHeprus MoXeT ObiTb BbixBayeHa. (MiHOrga 3TO OTHOCUTCA K TOYKe HyfeBOW
3Hepruu. Korga cocToAHMe paBHOBECUA HApYLUAeTCA, BUPTYarbHble YacTuLbl U3 GM3NYECKOro BaKyyma
MPOCTPAHCTBA MpeBpallaloTcA B HabfogaemMble  3MeMeHTapHble  YacTuubl. IDTUM  MOXHO
BOCMNOJIb30BaTbCA B AEKTPUYECKUX CXEMaX, MPOU3BOAALLNX CBOOOOHYIO 3HEp2UI0.)

NHTepecHo, 4To oanH cnocob NPOM3BOACTBA CKANIAPHbLIX BOSTH — NCMOJIb30BaHMe KaayLeobpasHo
cnupann. Takaa cnupatb caenaHa M3 [ABYyX MNepenieTeHHbIX MNPOBOAHWKOB, CBEPHYTbIX B Buae
cnupanen. Tok nogaetca B MPOTMBOMOJSIOMKHbBIX HAMpPaBNeHUAX, Bbi3blBad B3auUMHOE YHUYTOXeHne
BMAUMbBIX KOMMOHEHTOB 3/1EKTPOMArHUTHOM SHEPrun 1 OCTaBNAA CKaNAPHYID KOMMOHEHTY Kak
noteHuuan B Bakyyme. KoHeuHo, monexyna [JHK — cnupase, noxoxas Ha cnupase 8 gopme kadyyed. OHK
06/1aaeT CBONCTBAMM aKTUBHOW CKaNAPHOW BOJTHbI.

CKANAPHbBIE BOJTHbI UTHOPUPYIOT IMHEMHOE BPEMA

CkanapHasa BOMHa COCTOUT M3 ABYX HaKNaAblBalOLWMXCA APYr Ha Apyra KOMMOHEHTOB, KaXKabl U3
KOTOPbIX MO-pa3HOMYy B3ammopencTsyeT ¢ matepuen. OguH KOMMNOHEHT — noJioxumesibHoe 8pemsa/
No3nWTMBHaA 3HepreTMyeckaa BONMHa - B3aMMOAEWCTBYET C OTPMLUATENbHO  3apsKeHHbIMM
anekTpoHamu. [lpyroi - ompuyamesbHoe 8pems/oTpuuaTeNlbHaA >SHepreTMyeckas BOMHA -
B3aMMOJENCTBYET C MOJIOKUTENbHO 3apsAXeHHbIMU NpoToHamu B Agpe. CornacHo buppaeHy, Kakpas
6ronornyeckas Knetka cocTaBfieHa 13 Cy6aTOMHbIX 6110NOTEHUMANOB. DT GUONOTEHLMaNbl HAXOAATCA
B sApe aToMOB 1 MOryT ¢$opmMpoBaTb GecnopsfouyHble WM He CTPYKTYpUPOBaHHbIE MaTTepPHbI
CKanApPHOW 3Heprum. Imu nammepHsl Makxe 06pasytom 3epKasibHsie NOOCMPYKMYpbl 8 8aKyyMe.

CKANAPHbIV 3APAN

EctecTBeHHasA ckanApHas sHeprua B n3obmnmm npebbiBaeT BOKPYr Hac. Hawwm cnctembl HaxogAaTca
B MOCTOAHHOM TEYEeHWUW, WX MOTOKE, MOMMOWEHNA U BbICBOOOXKAEHNA 3TOW 3Heprun. Bo3moxkHO
y8esu4ums 3mom NOMoK AN CKOPOCTN oOMeHa NOTOKa C BHeLIHel BceneHHOM.

CkanapHaa 3Heprva MOrMMOWAETCA KNeTKaMu, YTO BblpaXaeTca B 3dpsAde WNU op2aHu3ayuu
6uonoTeHUManoB. JTO HEYTO, Yero He MOryT fenaTtb 06bluHble nonA. OOblUHbIe 3MeKTPOMarHUTHbIE
nonAa He CcHabXeHbl Op2dHU3ylWUM MNOTEHUMANOM; OHW MOTYT BJUATb TONbKO Ha BENMUUHY
61onoTeEHLMANoB.

Kak monbko knemku 3apaxaiomca, oHU Mo2ym 68bIc8060XK0amb XpaHAWuUlicA nomeHyuan 6
gude 08yX pas/suU4HbIX U008 C6emMo8bIX (GOMOHOB8: OOUH - OO6bIYHbIU ¢homoH, Opyzol -
CMpYKMypupoeaHHblll cKansapHbIll (hpomoH, codepxcaujuti NoJIHbIU UHPOPMAYUOHHbIL nammepH
K/iemku.

Ecnn Takol naTtTepH mcnyckaetcs M3 GONbHOM KNeTKW, TO MaTTepH GONe3HU TpaHCIMpyeTca u
nepefaetca BCeM KJeTKaM Tena. AAApo KNneTKn MOXeT 3apaXaTbCA Kak KoHAeHcaTop. Korga Agpo
HaKaniMBaeT CKanApHY0 SHEPruto, OHO MOXKET HEOLHOKPaATHO NoABepraTbCa UWKIY 3apAod-pa3pAokd,
obecneumBatoLiemy SHepruen n sneKTpuYecTBoM

ANsi pa3HOOOPa3HbIX MPOLIECCOB Ha 6U0/102U4EeCKOM U HeOUOJI02UYECKOM YPOBHSIX.



pelini

PncyHok 6.14 OwyweHne cKanApHbIX BOJH. J/ladoHb YyecmeumesibHa K CKANSPHbIM 80/IHAM. Bocnosb3ylimecs
Kpucmasiiom K8apya u Hanpasbme e20 3d0CMpeHHbIU KOHey, Ha MOYKy s1ao2yH 1adoHu. [Ipakmukylimecs, 4¥mobsl cmame
4yygcmeumesb-HoIMU K UCNYCKAHUIO 3Hepauu kpucmasniaom. Keapy ¢okycupyem u ycunugaem CKasaspHble 80/HbI depxauwjeli
€20 /1a00HU. AKynyHKMypHble MOoYKU JIa00HU 4y8CmM8UMesibHbl K CKAApHbIM 80/1HAM. OHU 8X00AM 8 HepeHylo cucmemy.
HepsHasa cucmema nposodum ckasnspHble 80JIHbI U “owgywaem” Oelicmeus CKAMAPHbLIX 80JIH, KOMopble nepesooamcs 8
anekmpomazHumHoe ussydyeHue. Cemob HepgHAA cucmema/mosz obecneyusaem pPe3OHAHCHYIO cxemy O/ OBHApyXeHUs.
bnazodapsa HesuHeliHbIM 0elicmBUAM, UCKPUBJIEHUA NPOCMPAHCMBd-8pemMeHuU 8 1a00HU 8bI3bI8AlOM HEKOMOpPoe pacceusaHue
CKAJIAPHbIX BOJIH — OHU 0C/1A6/IAIOMCA 8 3/1leKkmpomMazHUMHoOU noocmpykmype. Takas cucmema o6HApyeHusa 0esidem pyKy

uygcmaumesibHbIM 0emeKmMopoM MOHKOU SHepauu.
NafoHb
CKanapHble
BOJHbI

Ha knetouHoM ypoBHe CcKanApHble BOSHbI 3apAXatoT O1oNoTeHUMabl, KOTOpble ABMAITCA OCHOBOM
bYHKUMOHUPOBAHMA KNeTKU. KneTka oTBeyaeT 6osiee CUNbHLIMW MarHUTHbIMK U 3NEKTPUYECKAMU
BblPaBHUBAHUAMU U 6osiee 8bicokum 3apsadom. Cellyac OHa CnocobHa MnpeBpalwaTb 1 obpabaTbiBaTb
60/iblle SHEPrUN MWLM B CBETOBbIE SHEPTUM 1 HAKamnIMBaTb UX B KNETKE B BUAE YNbTPAadMONETOBOro
cseta. MuHMManbHbIM NOTeHUMan wnm 3apag ana aktmBauum [OHK gna knetouHoro peneHus
CTAHOBMTCA Nerye AOCTUXMMbIM. bonee BbICOKMIN NoTeHUMan obecneyrBaeT SNeKTPUYECTBOM, KOTopoe
Tpebyetca PHK ana uteHuns OHK. Korga PHK ckannpyet [HK ¢ nosiHeiM ceemogbimv cnekmpom yacmom
(Hawa 38osoyusa), 310 co3paet ronorpadpudeckyto npoekumo [OHK. Korma PHK Tomonorunueckn
yBA3bIBaET 3Ty npoekuuto, cozgaetca konma [JHK gna socnpounssoacTea. Kakasa HEBEPOATHO C/IOXKHaA
1 pasymHasa 06paboTKa MPOMNCXOANUT B 3TON MUKPO-BceneHHomn!

CkanspHasa BONHOBas TexHONorva obnagaeT 60MbWMM Y YAUBUTESIbHBIM NOTEHLMANIOM AA HALWKX
naen uennTeNnbCcTBa. 3aBTPALIHAA MeauunHa OyaeT BOUCTUMHY BUOpPaLVOHHOW meauuuHon [25]. Kak
0o6bAcHAeT bupheH, HayuHbli nNogxod K LENUTENbCTBY COCTOWUT B CO3JAHWUWN CKAJIAPHOU BOJIHbI,
codepxauwjeli nammepH UcyesieHus, a 3aTeM B NMEPEHOCe 3ToW MHbopmMaummn Knetkam [26]. (Imo yxe
docmueHymo, 6nazo0aps uccnedosaruto (Paddg, lpuop) — makaa mexHonozusa yxe cyujecmsyem [27]!
CmoTpu Takxke paboty ynbabl Knapk.)

Ucyenarowuli nammepH 6ydem nosopayueamsb 60/s1e3Hb 8cnAMb U obGecneyusamo
nocmosAHHoU uMmyHu3ayuel co6cmeeHHoe 6uonosne mena.

CKANAPHAA MATPULA

CkanspHasa 3Heprva 6epeT Hayano Ha cybagepHoM ypoBHe aToma. [lyxapuu npennonoXus, Yto
CKanApHble BOMHbI 06Pa3yloTCA B 3feMeHTapHbIX YacTuuax ¢oToHa: B MOHOMOMAX Y aHTUMOHOMONAX
npoTtoHa. OH, TakXe, NpeAnosaraeT, YTo He-repueBble CKanspHble NOASA, us/slydyaemeie U3 pyk, bepym
HAyaso 8 B00OPOOHbIX C8A3AX, coeduHAowuUx emecme JJHK.

[nen PenH npepgnonaran, 4yto mexkgy NPOTOHaMU 1 HENTPOHaMU ALPA, TaK Xe, Kak U Mexay Aapamu
OOHOW U1 TON e MOJNEKYIbl, CyllecTByeT obuleHne. Bce monekynbl B3aMMoAeNCTBYIOT NOCPEACTBOM
KBaHTOBOWN MHOOPMAUMOHHON cemu unu mampuysl. Takaa MHGOPMaLMOHHAA MaTpuLa XpaHUT Bce
XapaKTepUCTUKN MONIEKYNAPHOM CTPYKTYPbI B TOUKax NepeceyeHmns ceTu. PeliH Ha3biBaeT 310 Teopuen
BHyTpumonekynapHon Matpuupbl. CTMynMpoBaHne mMaTpuLbl NOAXOAALWEN CKaNApPHOW (He-2epyesol)
YacToTOM NO3BONAET JOCTYN K 3TON nHbGOpMaumu [27].

PYKA, BMELLAIOLLAA TOHKM PE3OHAHCHbIV JETEKTOP

Pyka — CNOXHbI OeTeKTOp CKanApHOWM BOMHbl. CNOXHOCTb CyllecTBYeT 6narofapa KOMMeKCy
CUCTeMbl MO3I/HepBHasa CMCTeMa U MHOrFOMepPHbIM acrekTaM Hallero cyliecTsal!



Ha pucyHke 6.13 Mbl nokasbiBaeM MPUHLMIN OOHapYKEHWS CKaNsPHbIX BOJIH C UCMOJIb30BaHKEM
CTep>KHEBOTO MarHuTa. KniloueBoW 3neMeHT — MOHATb, UTO MOMIOC MarHWTa MNpepcTaBnseT cobow
06/1aCMb UCKpUBJIEHUA npoCcmMpaHcmaad-epemeHu. IckpuBneHne NpoCTpaHCTBa-BPEMEHN BMAET Ha
BXopAlMe cKanspHble BonHbl. B obnacty nontoca marHuta oHu OyayT paccemBatbcA. KonebaHue
WCKPUBNEHWA MPOCTPAHCTBA-BPEMEHN Ha MOMOCe MarHUTa OyfaeT nepeBOAUTCA Kak Habniogaemoe
TeyeHMe B COOTBETCTBYOLEN npocTon cxeme. OOGHapyXeHWe CKanApHOW BOJIHbI BO3MOXHO
nocpeacTBOM pAda HEOPTOAOKCaNIbHbIX TeXHNK. OfHAKO, Takasa TEXHONMOrA CyLecTBYeT.

Pyka TakXe co3faeT 30HY UCKPMBNEHNA MPOCTPaHCTBa-BpeMEHN, MO0 Ha Hel CyLLeCTBYET TaKoW e
MarHuTHbIA nonoc. igesa BO MHOrOM CxOXa C TOW, KOTOPYID Mbl OOCY>KAanu Ha BblenpuUBeaeHHOM
cxeme. OfgHaKo, pyka NOAAEPKMBAETCA OYeHb TOHKO U CIOXHO HACMPOEHHOU pe30HAHCHOU cxemod.
HepBHasa cuctema BefeT ceba Kak BOTHOBOZ AJ1A CKaNAPHbLIX BOJH U ABNAETCA NPOJOIKEHNEM CXEMbI
06paboTkm mo3ra. Mo3r nogaepxvBaerca nosem pasyma. [lone pasyma mbl MOXKeM MOHUMaTb Kak
HeKWI HeNIoOKasNibHbI KBAHTOBbIA CynepKommnbloTep. Mbl rOBOPMM O MHOFOMEPHOM, HEeNIOKasIbHOM,
rMnepnpoCTPaHCTBEHHOM YPOBHE YC/IOXKHeHMA!

B napoHu ckanspHble BOMHbI paccemBatoTcA. HekoTopoe paccevBaHve 6yneT MpovcxoguTb B
pe3ynbTaTe TOro, YTo CKanApHble BOSHbI 0CNAbNATCA 0 YPOBHA OObIUHbIX 371€KTPOMarHUTHbIX BOJIH,
KOTOpble MOXHO olyWaTb 6ronorvei. 3To ABNEHME MOXHO MPUPaBHATb K ToMy, yTo 6Gronorua
UyBCTBUTENbHA K MUKPOBOJIHOBOW aKTUBHOCTU. [pyrne cKanspHble BOMHbI OyayT BXOAWUTb B KaHasbl
MepuanaHoB 1 B3aUMOLENCTBOBATb C HEPBHOW CUCTEMON. KOHEYHO, MO3TI — NepeBOAYMK CKanAPHbIX
BOJIH (M3NyyaTenb-AeTEKTOP); U BMECTe C HEPBHOW CMCTEMON, OGHapPYKeHNe CKansApHbIX BOSH B pyKe
CTAaHOBUTCA LLeNOCTHbIMY TENO/CYLLEeCTBO FTMNEePNPOCTPAHCTBEHHBIMU ABNEHNAMMW. DTOT NYHKT — K/IOY K
MOHVMMaHWUIO LeNoCTHOro npouecca. Mbl He MOXemM NPOCTO K30NMPOBaTb PYKY Kak npubop
obHapyxeHuna, M6o B 3Tom npouecce GyHKLNOHMPYEM KaK LiesIoCTHbIe MHOTOMEpPHbIe cyliecTsal!
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Adapted from Bearden (Excalibur Briefing)

LLIeCTVI-erI'IbeIVI

natTepH
UMpPKYy-naymm
aunep-nomokos

PrcyHoK 6.15 LIMpKynAauMn mMarHUTHbIX FMNEepnoTOKOB. 5mom pucyHoK OemMoHcmpu-pyem 6ozamesie
nammepHsl 2unepnosis. [lammepHel 2unepnoOMoKa cesepHO20 U I0XKHO20 NOJTIDCO8 3aUMCMBO08aHsl U3 bpuguHea ckanubyp
bupdeHa. 3amemobme, 4mo Kaxobll nammepH uMmeem UeHMpPasbHyIo 2e0MempuyecKyio oopmy — wecmuyzosbHUK. Ha kaxoom
noJsitoce nammepHsl NOJIA 3HAYUMEIbHO omJiudaromcs opyz om opyed. CegepHublili NOIIOC uMeem yemeipe NepauYHbIX BUXPS,
10XHbIU — 08a. dmu nammepHbl UUPKYZ1AyuUu A8J1910mMcCcA ecunepnpoCmpdHcmeeHHbiMu U o6pasyfom B8bICOKO3HEpeemMu4YHeble
B80J10KHA cy63nemeHmaprlx yacmuuy. Takue suxpesble nammepHbl — cn1eobl noacmpmeyp, cyujecmsyrowux 8 mazHemusme.
MazHemu3m npeeocxoaum MHOeue ypogHU supmydasibHo2o cyuecmaeoeaHus.

Kak WCTOYHMKM 3NeKTPOMarHUTHOro noTeHumana, obe pyku OyayT Kak co3gaBaTtb, Tak U
pearMpoBaTb Ha OTK/IOHeHUA B Bakyyme. [OTKNOHeHMA MPOMCXofAaT M3-3a pad3/suyul B napameTpax
NOKaNbHOro KonebaHUA MAOTHOCTM SHEPrUU B 3TOW TOoYKe. MarHUTHble NonA M3MEHAIOT JIOKaJibHYIo
NNOTHOCTb B BaKyyme. OHM W3MEHAIOT NOKaNibHYI0 CUMMETPUIO, CYLLECTBYIOLWYID B 3TON TOYKe B
HOPManbHOM COCTOAHUMW. Korga HapylwaeTca CUMMETPUA, NPOUCXOAUT ABWXKEHME MOTOKA U3 30HbI

8bICOKOU 3HEPrumn B 30HY HU3KOU dHeprun (CM. pUCyHKKU 7.2 1 7.3) Takme NOTOKM MOryT ObiTb Ha3BaHbI



CKansAPHbIMM NOTOKaMu. JToKanbHble KonebaHus B AeNCTBUTENIbHOCTU ABNSAIOTCA KONeO6aHMAMUN Camoro
NPOCTPaHCTBa-BPeEMEHN.]

OTK/IOHEeHVA B TOHKMX MONIAX - TO, YTO Mbl Yumaem PYKON BMecTe C COOTBETCTBYlOLLEN
HAaCTPOEHHON PEe30HAHCHOWN CXeMOW. DBOMIOLMOHUPYA B CBOMX JHEPreTMYecKuMx CUCTeMax, Mbl
CTaHOBMMCA 6onee BOCMPUUMYMBBIMU K 3TUM OTKJIOHEHVAM. Mbl pe3oHWpyeM MOCpPefCcTBOM CO-
pe3oHaHca. [Mbl ncnonb3yem pyKy TOJIbKO KaK yKasaTeNlb (CTpenKy).. B MPOLECCe YTEHUS aKTMBHO
yyacTBYET BCA 3/IeKTPOMAarHUTHasA cucTema YesioBeka.] [he Obl He CyLWecTBOBaNM OTKJIOHEHUS, TaM
Bcerga OymeT co3paBaTbCA Hekas $opMa CKansapHOro moToka. [1Be pyku BmecTe MOryT 3amnyckaTb
CKanApHbIA NOTOK (CM. pucyHoK 7.3). CyulecTBylowie B PyKe MarHWTHble MOTEHUManbl HapyLlualoT
€CTecTBEHHOE PaBHOBECME UMM PAaBHOBECHOE COCTOSIHME MIIOTHOCTY BaKyyMa. TakumM ob6pa3om, pyKu
CO37al0T TOSNIbKO UCTOYHMK HapyLUeHWsA, HO He ABMAIOTCA UCTOYHUKOM Camoro “Tekyuiero” notoka. [B
PE30HAHCHBIX CXeMax TPebyeTCA TONbKO WCTOYHUK HANPsXeHUs WU noteHuman.] Mbl BepHeMCA K
3TOMY NMO3Xe B C/ieaytoLen rnase.

MATHUTHBIE TMTMEPNOJIA U3 TUMEPMPOCTPAHCTBA

YTo6bl HauyaTb MOHMMATb, YTO MPOUCXOAUT B PYKe, U, KOHKPETHO, UTO ABMAETCA OCHOBOWA
B3aUMOAENCTBUA MEXAY PYKON M TOHKMMW SHEPreTUYeCKUMW MOAsSIMU, Mbl JOJIXKHbI MPOAOCIKUTDL
rOBOPUTb O FMNePNPOCTPaHCTBe. [MNepnpoCTPaHCTBO yAaneHo 13 Hallero BPeMEHU 1 NPOCTPAHCTBA.
O6blYHO, Mbl AyMaeMm, YTO FMMNEPNPOCTPAaHCTBO — 3TO MPOCTPAHCTBO BbICLIErO W3MepeHus. B
rMNepnpOCTPaHCTBE HAXOAATCA eunepnosis, paboTalowme B 3TOM KOHType peanbHocTU. U Bce e,
rMNepnons MOryT MPOW3BOAUTb HeKoe BUAMMOE MPUCYTCTBUE, M3BECTHOE B HALEN PasibHOCTW.
Hanpumep, anekTpomarHuTHoe none — 3To runeprone NAToro naMmepeHus. OHo NPon3BoOANT 3bPeKTbl
3NEKTPUYECKNX U MAarHWUTHBIX CUTOBbIX MOJEN B HaleM TPEXMEPHOM MPOCTPAHCTBE. M Mbl FOBOpUM,
YTO B CAaMOM 3JIEKTPOMArHUTHOM MOMe CyLeCTBYeT MOACTPYKTYpa WM BIIOXKEHHAA BMPTyasbHas
peanbHOCTb. CylecTBYeT TMNepPnpPOCTPAHCTBEHHDIA KOHTYP HEWTPUHHOrO nonA (CM. croBapb
TEPMVHOB), YAANIEHHbIA M3 KOHTYpaA 3NMEeKTPOMArHUTHOro nosnd. /tak, mMbl YNOMsSHYNU [Ba YPOBHS
rMNepPnpPOCTPAHCTB, YAANEHHbIX U3 GU3NUECKOW PEaNbHOCTM — NIEKTPOMArHUTHOE MNoJe, HeNTPUHHOe
none u, cornacHo bupaeHy, cnepyownii ypoBeHb — 3TO MoJie pasyma (CM. pUCYHOK 2.5).

TMNEPNOSA BO3BYXXOAKTCA B SNEKTPOMATHUTHBIX NOMAX

hyperflux circulations
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Diagram adapred from Bearden

PncyHok 6.16 MaTTepHbl acCCMMETPUYHOrO rMMNEePNOTOKa. bupdeH onpedesisem ux Kak “2unepnosegoli NOmMok’;
CBA3AHHbIU C MAHUMHBIM NOJIEM. 3aMembme HA PUCYHKE, YO YUPKYSIAUUU He CUMMEMPUYHbLI HA Kax0om nosioce. Takxe,
ommembme CUTbHbIU WeCMUy2osbHbIU NAMMePH HA KaX00oM NoJiioce. Mo NoJis, 3aHUMAIOWUe UHOE, YeM MpexmepHOe,
npocMpaHcmeo, U, C€1edo-eamenbHO, OKasbléarwue dpgekm Ha eupmydinb-Hele (HeHabmoddemele) peanbHOCMU, ¢
KOMOpbIMU ~ OHU cmankuealomcs. Koeda o6HApyXuedemcs MdazHemusM, 3mu 2unepnosis Cyulecmeyiom eHe HAwiezo

CO3HAMes1bHo20 0CO3HAaHusA. flunepnonsa 63aumoaeacmeyfom C MOHKUMU 3Hep2AaMU.
LWeCTNYrONbHbIV NaTTepH
LMPKYNALWK r’MnepnoToka

B Hawmx o06CYXOEHMAX BaXXHO OCO3HaBaTb, UTO TUMEPMNPOCTPAHCTBA W WX rUneprons
OTBETCTBEHHbI 3a fABMEHMS, KOTOPble Mbl OLyLWlaeM B HaLWMX MPOCTbIX TPEXMEPHbIX E€BKIMOOBbIX
npocTpaHcTBax. MarHeTU3M — 37O ABMIeHME, CBA3AHHOE C rMNepPnpOoCTPaHCTBOM, TO €CTb, NPUYUHbI UTU
nomeHyuassl, cosdaroujue Hawe MazHUMHoe noJie, Cywecmsyrom 8 Opy2ux NpoCMpaHcmaax — 8 opyaux
usmepeHusx. MeHTanbHoe none fencTeyeT B runepnonsx. bupgeH npegnonoxwun, uto:



MaTTepHbl MbICAX MOTYT OblTb “BrnevyaTaHbl” B MarHWTHbIE TUMEPROA. DHEPIUA MbIC/IN MOXET
“BO30YK[aTb  3MEKTPOMArHWTHOE Trofie B OKpyKawwem O6bekT MNpPOCTPaHCTBE,  UTOObI
B3aMMOAENCTBOBaATb C HMM, MW YNNOTHATb TOHKME SHEPrMM B FUMEPRONieBOM MOTOK MarHUTHbIX
nonen” [29].

OBHAPYXXEHWE TMMEPMNOTOKA

O6HapyxeH MazHemu3M, C8A3aHHbIX ¢ 2unepnonamu! buppeH coobuwaetr 06 06HapyxeHUn
UMPKYNAUUIA TUNEProTOKa, CBA3aHHbIA CO CTepXHeBbIM MarHUTOM. Mbl unalocTpupyem 3TO Ha
pucyHKax 6.15 n 6.17. Ha 3Tnx pucyHKax, 3aMeTbTe, YTO KaXAblll MarHWTHbIA NOJIIOC AEMOHCTPUpPYyeT
Pa3nnNuHbI BUXPEBOM NaTTepH. BuxpeBol naTTepH Ka)X[oro nosoca pasHbin. Kaxkabii nontoc
JeMOHCTpUpyeT pasHble cBoncTBa. C 3TMM pasnnumMem CBA3AHO OTKPbITME, UYTO MPOTMBOMONIOMXHbIE
MarH1THbIE MOJIOCA OKa3blBAOT OTAENbHbIE, Pa3/IYHbIe BO3AENCTBUA Ha OMONOrMUYECKYIo »KU3Hb (Kak
OTKpbITO [13BUCOM 1 Poyncom). OT1 BO34eNCTBMA MOTYT ObITb MOHATHI MOCPEACTBOM SHEPreTUYECKmX
WHTEPaKTMBHbIX MPOLIECCOB, MPOUCXOAALLMX HA KaXKAOM Nositloce marHuTa. MNonoc MarHmTa — UCTOUHUK,
CTUMYNUpYOWNA NpubasneHne AN yaaneHne 3Heprum us obnactn B rmnepnpocTpaHcTee. Takoe
npubasneHne wnM ypaneHWe >SHeEPrMM MOXeT OKa3blBaTb 3HaAuMTeNIbHOEe BO3LENCTBME Ha
6uonornyeckne cucTembl!

TakXe, OTMeTbTE CWbHbIE LWECTUYrOJibHble MNaTTePHbl, OKpPYKalLliMe MarHUTHble MoJtoca.
Ykassigarom siu OHU HA cemegylo CMpyKmypy 8biclie20 npocmpaHcmeaa? Mbl MoXxeM MUCronb3oBaTb
naTTePHbl UMPKYAAUUKU TMNEeprnoToKa ANiA oboralweHnsa CBOEro MOHMMAHWA MarHeTusma B pyKe.
3aKOHbl MarHeT3ma yH1UBepCasbHbl.

TMMEPMNOTOK B PYKAX

YupKynayus zunepnomoka

s \/ Hyperflux
vlreulation
e, s

Left-North Right-South
JleBas - CeBep MNpagas - IOr

PrcyHoK 6.17 LimpKynauum runepnoTroka B pyKax. 5mom pucyHok usiocmpupyem 6ozamesie 2unepnosessie
nammepHsl, C8A3aHHbIE C Yenoseyeckum mazHemusmom. CesepHbill U H0XHbIU NOIIOCA 2UNEPNOMOKA 3aUMCME08AHbI U3
bpuguHea Sckanubyp bupdeHa. Mel Hanoxunu ux Ha 4esnogedyeckue pyku! Komnosuyus cocmasneHa u3 omkpsimuli
mazHemusma pyku ([Jasuca u Poysica) u obwux nammepHos 2unepnosisi y MazHUmMHelix nostocoe (bupoeHa). Ommememe, umo
Kaxobili nammepH obnadaem yeHmpasnbHol 2eomempuydeckoli popmol — wecmuyzobHUKOM. [TammepHbl nons y Kaxoou
pyKu pasHeble. CesepHblili NosOC (1e8as 100Hb) uMeem Yembipe NepeuUYHbIX BUXPA, I0XHbIU Nostoc (npasas 1adoHs) - 0ea. Imu
nammepHsl  YUPKYJIAUUU  2UNepnpoCcmpaHcmeeHHsl U  06pasylom 8bICOKOIHepzemuyYHble B0JIOKHA CyO3/1eMeHMAapHbix
yacmuy. OHU 0KA3bl8alOM UHMeEPAKMuBHele nosesbie 3heheKmsl 8 HAWUX 8UPMYAsbHBIX (HeHab/Iodaembix) peasbHOCMAX.
Smu suxpesbie nammepHbl — Acnekmsl 8UPMYAsIbHBIX NOOCMPYKMYyp MazHemu3ma. Yenoseyeckuli MazHemu3m npesocxooum
MHo2ue ypOo8HU 8UPMYad/IbHO20 CyWeCMBOBaHUS.

Ha PUCyHKe 6.17 mbl co3ann HanoXxeHwme natTepHoB Bl/lp,D,EHa Ha PYKM 4enoBeKa. 3p,er Mbl
BOCNOJIb30BaICb MaArHUTHbIMN MONAPHOCTAMU, OTKPbITbIMUA ,D,BBI/ICOM n Poyncom. Ha PUCyHKe
nopasnTesibHO CO3HaBaTb, YTO MHOXXeCmeeHHble 8uxpesble nammepHol 6epym cgoe Ha4vasio u
npoucxo0am & aunepnpocmpaHcmee — 6 6osiee 8bICOKOM U3MepeHuu. B amom npocmpaHcmee oHu
83aumodelicmaytom ¢ Opy2umu nosessiMu cmpykmypamu!

YHVBEPCAJIbHbIV MOTOK B TEHEPATOPAX OJHOPOHOW CBOBOAHOW SHEPTUIA



Similar ‘Free Energy’ Generators
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SNEeKTPUYECKNI U MAarHUTHbIN AUNOSNb
YHuBepcanbHaa

3Heprua
YHUBEPCAJIbHbIN
NMoToK

[eHepaTopbl ogHOpPOAHON “cBO6OAHON SHEPrN”
PrncyHok 6.18 YHnBepcanbHbIii NOTOK B reHepaTopax
oAHopoAHon “cBo6oaHO 3Heprun”

Cxema Ha pucyHKe 6.18 mnnocTpupyeT paBHO3HAUYHOCTb MarHUTHbIX MPUHLMMOB MOCTOAHHOrO
CTEPXXHEBOr0  MarHMta W  4JenoBeuyeckon pyku. CTepkHeBOW  MarHMT  XapaKkTepusyeTtcsA
BOCbMMOOGpPa3HbIM NaTTEPHOM MOTOKA OT tora K CEBEPY U OT CeBepa K tory. BocbMrnobpasHblii naTTepH
TaK)Ke NOABMAETCA B 30HE HYNEeBOro MarHeTu3ma cteHbl bnoxa. [Toxoxue nammepHbl NOKA3aHb! 8 pyKe.

CTepKHEBOW MarHUT OeMOHCTpUpPYeT ABa BMAA MOJIAPHOCTU: MarHUTHYIO U SNEKTPUYECKyo. ITu
nonApHocTn obpasytoT gunonn. UmeHHo aunonu obecneunBaoT MeXaHU3M Af1A CO3aHNA 8AKYYMHbIX
dsuzamerseli, W3BNEKaOWMX CBOOOOHYIO 3Hepeuld W3 BaKyyma (3hecb OH TakXKe Ha3blBaeTcs
YHUBEPCA/IbHbIM 3Hepeemuy4eckuM UCMOYHUKOM). TOCTOAHHBI MarHUT coxpaHAeT “NoCTOAHCTBO”
6naropapa HenpepbiBHOMY, HENpPeKpaLLALWeMyCca NOTOKY U 0OMeHy 3Hepruen ¢ Bakyymom. Jlioboe
NCTOLEHNE MarHUTa aBTOMATUYECKN N0O3apaxdemcs Pe30HaHCHOW CXeMOW, KOTOpYl OH
yCTaHaB/IMBAET C 6e3rpaHMUYHbIM IHEPreTUYECKUM NUCTOYHMKOM. [TOCTOAHHDBIN CTEPXKHEBOWN MArHWT —
reHepaTop CBOOOAHOW SHEPrUN.

OfVH MarHUTHBIN NOJIOC — 30HA HeAOCMAMOYHO20 SHEPreTUYeCKoro noTeHumnana. jpyro — 3oHa
U36bIMOYHO20 SHEPreTUYeCKoro noTeHuMana. 34ecb Mbl MOKa3anu IoXKHbIA MOMC Kak 30HY
HepocTaTKa. B 0>)kHOM Mnostoce, sHeprua BTankuBaeTca U3 Bakyyma Win, CMOTpA HaobopoT, BTArMBaeTcA
MarHUToM. B ceBepHOM mMoOMOCe, 3HEPrvsa BbITANIKMBAETCA MArHUTOM WKW, CMOTPA HaoboporT,
BbITATMBAETCA BaKyyMoM. [1efiCTBMe BbITa/IKMBAHWA-BTAMMBAHNA MOXeT ObiTb NpupaBHeHO K dopme
BaKyyMHOr0O Hacoca unv aBuratens.

MarHuTHble Cxembl HaxoOATCA B pe30oHaHCe C MOJIOTHOM MPOCTpPaHCTBa-BpemeHu. CyuliecTByeTt
NOCTOAHHOE NOMOJIHEHVE MAarHUTHOM PE30HAHCHOW CXeMbl YHUBEPCanbHOW SHeprmen.

Ka»xObi1li MmazHUMHBbII noJloc okasvieaem ceoe Oelicmeue Ha 6uonozauyeckue cucmemol. OOUH
nonioc 6ydem ucmowame (paspsa)kaTb) 6uos3HepzemuyvecKyio 30HY. [lpyzoli - numame u
docmasenams OononHumenvHylo G6GuosHepauio. bnazodapa >smum 3HAYUMbIM peasibHbIM
6uonozuvyeckum >3¢pgekmam, KoTopble 6GyayT npoucxoauTtb, KpaliHe B4aXHO, 4Ymobbl
“mazHUmMomepanua” npumeHanace MOJILKO C ucyepnsiearowWumM NOHUMAHUEeM NPUHYUNOE U
npaeun mazHemu3sma - oco6eHHO npasusna, npuMeHsAemMo20 npu onpedesieHUU NoJIl0ca MazHUMa.




MpuHyuNel Ma2HeMu3Ma NpuMeHUM®bI U K pyKe. [lna no6oli pyku, 0OHA CMOpPOHA - 102, Opy2as -
cesep. YHueepcanbHaA 3Hepaus ebimsAzuedemca Wiu emsAauedemcs OOHOU CMOPOHOU pyKu u
8bimasnkKueaemcs npomueonosioxHoli cmopoHol. [Tomok ycmaHaenueaemcs 8 pe3oHdHce ¢
yHusepcanbHoli 3Hepaueli sakyyma. Boimankueaemas 3Hep2us modynupyemca u o6pasyem
nammepHbl NocpedCcMeom Yacmom 3Hepzemu4ecKoli cucmemeol Yesoeeka. Ommemeome, KaKk 3mo
ob6cyx0eHue covemaemca ¢ omkpoeimuamu [}3euca/Poynca o mom, Ymo 31eKmpomazHUmMHsble
3Hepa2uu NOCMOAHHO TEKYT Yepes 3HepzemuyecKyio cucmemy Yyesiogekd.

PACLUMPEHHbIV rOJIOrPA®OUYECKUIA MHOTOMEPHbIV B3I/19[

B mekcme 208opumcs, Ymo mel hyHKYUOHUpYeM KaK MHO20MepHble cyujecmaa U Hecem papbl
2unepnpocmpaHcmeeHHo20 (PyHKYUOHUPOBAHUA. eKmpomazHemu3m 6epem Hayano 8 naAmom
usMepeHuu, U ceem - ompaxkeHue naimozo usmepeHus. [1amoe usmepeHue c843aHO C 8bICLUUM
npocmpaHcmeom.

Hawa snekTpomMarHuTHas npupoga OGepeT CBOe Hauyano B BbICWMX MPOCTPAHCTBAX CIOXKHbIX
reomeTpuin. CBET — OTPAXKEHWE NATOro N3MEPEHUS.

Mol He ece20a oco3sHaem aunepnpocmpaHcmeeHHble acneKmeol, Jiexaujue 8 ocCHogée HAWUX
6uosio2udyeckux npouyeccos - Hanpumep, cucmemy CKAAsApHO/K8aHMo8020 6uogomoHHo20
o6uwjeHus. Ho oHa cywjecmayem u npodosxaem 6e3moseHo pabomame Ha 3a0HeM njiaHe.

@yHKYuU Mo32a NULLIAIOT HAC NOHUMAHUA NpocmpaHcmea-epemMeHu (U Hu4ez2o Opyz2020), u
CO3HamMesIbHO20 0OCO3HAHUA MO20, YMO napassesibHo Haweli cyujecmeyom opyaue peanbHocmu.
Mol He Mo)eM npeycneme 8 NOHUMAHUU c60eli 2unepnpocmMpaHCMeeHHOlU npupoodsl u
cnocob6HoCcmeli, ecnu ozpaHuvueaem ceoli 832190 HA peaslbHOCMb MeM, Ymo 80cnpuHumaem
Hawumu Yyecmeamu é mpexmepHoM npocmpaHcmee. Koz0a mbl 2086opum, ymo BceneHnnasa -
2on02paguyeckas npoeKkyus, Mol He nodpasymeeaem, 4mMo Mo, Ymo Mol 8UOUM, He peasibHO — 3Mo
peanvHasa npoekyus, 6epywaa Ha4yasno e npocmpaHcmee 6osiee 8bICOKO20 U3MepeHUA (KaK cKa3an
6bl DIHWTENH, MNONPOCTY WUIIO3UA, XOTA M YycToliumBas). B npocmpaHcmee cnoxHol
2eomempuu, Hawe YemoipexmepHoe NPoCMpPaHCcMeo (8KYas epemMs) — HUYMO UHoe, KaK OOUH
cnoti. C MoYKU 3peHuUss 60CbMUMEPHO020 NPOCMPAHCMEd, 8 HeMbIpeXMepHOM 6ce C8A3AHO.

HenokaneHocme - c6bueaowjas ¢ monKy npobiemMa M2HOBeHHOU C6A3U 8 Hauwem
npocmpaHcmae - J1e2ko NnoHUMaemcs 8 60CbMUMepHOM NpocmpaHcmee, Komopoe sudum Hauwe
KaK 0OUH Ues10CMHbIli C8513aHHbIU c/10U cpedu Opy2ux 803MOXKHbIX Mupoe [30].

Bce 310 roBoput O TOM, UTO HaWMM CUCTEMAaM €CTECTBEHHO WMeTb fJefno ¢
rMNepnpoCTPaHCTBEHHBIMW BOJTHAMU U CUTHANaMM.

Hawu ebicwiue fl npebviearom & c/0XHbIX npocmpaHcmeax. Hawu A u Hawu cucmemol
coobuwjaromeca nocpedcmeom cu2HAI08, hymewiecmeylWUX NO 2unepnpocmMpaHcMeeHHoOMy
WnmepHemy. KoneyHo, Ha nymu npoucxodim MHo204UC/IeHHble 06pabomku cuzHana -
mooynayus, odemodynayus. [loHumaHue uHMepaKmMueHbiX e3aumoodelicmeuli npu obwjeHuu
Yyesi08eKa c 4es108eKOM 00JIHO HAYUHAMbCA C MOYKU 3peHUs 8biclie20 NpocmpaHcmea.

Pyka — He M30NMpPOBaAHHbIN MHOTOMEPHbIA MHCTPYMEHT. Mbl — cywecTBa € rofiorpaduyeckumm
B3aUMOCBA3aHHbIMU ccTemMamu. Mbl Bcerga GyHKLUOHMpPYEM BHYTPU CyTW LIENOToO.



Maea7
KonopummHele aeneHus esaumooelicmeus

lNpukocHoeeHue K haymuHe XU3Hu
BoobpaxxeHue gaxHee, 4eM 3HaHUe.
Anbbepm JlHWMelH

Hwxecnepylowee obcy>kaeHrne TOPCUOHHOTO MOMA MOXET MOKa3aTbCA CINWKOM paHTaCTUYHbIM,
yToObI 6bITb PeanbHbIM. Huke Mbl yKasbiBaemM Ha CyLLECTBOBaHUE TEXHONOMU BHELLIHEFO TOPCMOHHOTO
nonAa. Mbl nocTynaem TaK, Bblpakasd HamepeHue, UYTO BHewHee CIYXWT YKasaTesleM Ha Hauly
8HymMpeHHoK TexHonorno. OTKpbIBas 1 NPody»Kaaa CBOM BHYTPEHHME MeXaHM3Mbl, Mbl Oyaem nyuyiue
MOHMMATb: MMEHHO MOTEHLMAN BHYTPEHHEN TEXHOMOMMU CAUWKOM ¢aHTacTUYeH, 4Tobbl ObiTb
peanbHbiM!  Mbl - MpueMHUKU-NepedaTynkn (usnyvatenn-npueMHNKN) TOPCMOHHBIX MOMeN.
PaccmoTpuTe, Kak nydwan ¢daHTacTMKa ABaguaToro Beka 6asnpoBanacb Ha umelowmx 6Gonblune
NepCcneKkTMBbI AEAX TEOPETUYECKON GU3NKM.

MEHTAJIbHOE IMOJIE - COEANHUTEb

CoBpemMeHHble TeOpUWM FOBOPAT O TOM, YTO MEHTaNIbHOE MoJfie CO3HaHUA B3aMMOAENCTBYET C
TOPCUOHHBIM nonem [1]. Torga, TOPCMOHHOE MoJsie CTAHOBUTCA COEAUHUTENEM C  GU3NYECKON
peanbHOCTbIO NOCPEACTBOM 3/1EKTPOMArHUTHOIO Nons. Kak ToNbKO Mbl HAYHEM MOMHOCTbIO OLIeHUBAaTb
WHTEpPaKTVBHble 3deKTbl TOPCUOHHBIX MOMEeN, Mbl OTKPOEM ABEPU JaNbHENWNM UCCIEfOBAHNAM 1
HamHoro 6onbLiemy NPUHATUIO. Mbl 3HaeM O KnaccUyeckux NonsAxX 3neKTpoMarHeTiama v rpasutaumm.
OpfHako, Mbl Masnio 3HaeM O CBA3M MeXAy 3TUMU ABYMA NonAMU. TOpCMOHHOE Nnosie CTaHOBUTCA CaMoNn
XnBoTpeneLyylen Temonn GOKYCMpoBKM B ¢pusmke. Ha Hero ccbinaloTca Kak Ha EQuHoe [losie, Takoe
>KenaHHoe ana DMHLITenHa.

CylwecTBylOT yKasaHWA Ha TO, 4YTO TEXHONOIMA TOPCMOHHOro nonAa 6Gonee pecAtT net
nccnegosanacb B Poccnn. B 3anagHom mupe, buppeH roBoput 0 CKanAapHO-BOTHOBOW TEXHONOTUMN.
KaxeTca, UTo mopcuoH v ckanap - CWIHOHVMUWYHbIE TEPMUHbI, CO3[1aHHbIe Ha OTAENbHbIX MONYyLapUAX
nnaHeTbl. Tekywme nybnuKauum LWUPOKO WCMOSb3YIOT TEPMUH MOPCUOH. [pyrne cCbinku Takxke
BKJTIOYAIOT TEPMUHbI GKCUOHHbIE U CNUHOBbIe NoniA. BepoaTHO, B bnurkarwem 6yayLiem noABATCA HEKne
HanpaBnAwLLMe yKa3aHus, KOTopble CMOTYT 06beIHUTb BCE 3TW KOHLENUUN.

CMWHbI U CNPANW CO3OAIKOT NONA

KaxeTca, UTO TOPCMOHHbIE NONA — pe3ynbTaT XapakKTepucTuKM cnmnHa. BpaleHue wnu cnvH -
XapaKTepucTrKa Bcex 06beKTOB — OT aTOMOB 10 3Be3[ 1 ranakTuK. Bpalatowmeca o6beKTbl co3gatoT
HapylleHMa B BaKyyme MPOCTPaHCTBa — CaMOM MOJIOTHE MPOCTPaHCTBa-BpemMeHu. Takme HapylieHus
I'IyTeLIJ:CTBleT CO CBEPXCBETOBbIMU CKOPOCTAMMU, HECA MHbOPMaLMIO.
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pa3a-panbHble CTPYKTYPbI. Kaxdas u3z 4emoipex mouek A npedcmasnsem coboli
pasnu4Hoe Konebavue 8 cumMempuu 6aaaHca 8akyymd. Imu KosiebaHus MOXHO NOHUMAMb KAK HapyweHUs niIomHocmu
3Hepauu 8 3moli moyke. W3 3mux Koneba-HUli co30aMCA cKanapHsle nomeHyuanel. Bce smecme smu mouku obpasyrom
nammepH B. B 0aHHom ciyuyae 3mo ycmod-4ueas u pyHOamMeHmMaabHaa popma mempasopoHa (HemelpexzpaHHukad). OmHo-
cumersibHble  pa3fIuUYUs 8e/IUMUH UAU Niom-Hocmel 3Hepauu MexO0y 4YemblpbMs MOYKA-MU CO30ar0MmM OMK/IOHEHUS,
ycmaHasnuearo-ujuecs 8 3moli cpede. OMK/IOHEeHUS 8bl/IU-8AKOMCA 8 NOMOK CKAIAPHO20 MeyeHUs (0m 8bICOKO20 K HU3KOMY) —



subpupyrowue ckanapHole 80sHbl. CKAnApHbIU NOMOK co30dem KaHasnbl C8A3U MeX0y MOYKAaMu. Smu KAHabel CIyxam

cpedcmeamu nepedadu ceema u 371ekmpomMazHUMHbIX 38yK08bix 80J1H. (CM. MpumeyaHue k 2nase, N° 24)
OpakTan
TpeyronbHukK
CepnuHckoro

KonnekTnBHble CNUHOBbIE MATTEPHbI BCEX MHAMBUAYANbHbIX YacTWL 06beKTa HaknagbliBaloTCA UK
cKnagblBaoTcA. KonnekTrMBHblE HapyLleHUA CO3[aloT YHUKanbHble MHTepdepeHUMOHHbIEe NaTTepHbI
BOKpPYr o6beKTa.

Takue nammepHbl 6 OelicmeumenbHOCMU ABAAIOMCA 0emanbHbIMU UHPOPMAYUOHHLIMU
nonsamu, cooepxauyumu ece 060 scem o6vekme. Jllo6aa 4acme nosA Moxem 6bImb UCNOJIb308AHA
0nAa packpeimusa uHgopmayuu o060 ecem ob6wvekme. lone 2onozpaguyHo, nwbasa e2o0 Yacme
codep>xum UHgopmayuio o yesiom.

Co cnnHOM unn BpaLLeHnem CBfA3aHbl BUXPU — CNUPanbHO Bpallalolimecs naTTepHbl — KOTopble
MOTyT OblTb BMAHbI B OCHOBHOM MOJIOTHE, KOTOPOE Mbl Ha3blBaem Bakyymom. Hanpumep, 3emns
npe6biBaeT B CBOEM COOCTBEHHOM CMMpPaNibHO BpaLLlaloLeMca BUXPE. B TO e Bpems, BUXpb 3emnu
n3rnbaetca GonblumMm BuUxpeM, co3gaBaembiMm CosHueMm. [MnaHeTapHas cucTema YMpPaBAAeTcA U
nogaepXusBaeTca BUxpeBbiM nattepHom ConHua. V3 3Ton KoHUenumu Mbl Y3HaeM He4yTo HOBOe O
NPUpPOAe 1 NPOUCXOXAEHUN 2pasumayuu u mazHemusma! I B 06bACHEHWN peasbHOCMU CyllecTByeT
60sblle, Yem OfHa NepCcrneKTuBa.

NHOOPMALIVIOHHOE B3AVIMOAENCTBUE

NHbopmauma nnn TopcroHHble MONA NoABEpPralTca B3aumopencTsno. Bsaumopenictene ¢ stum
nonem MOXeT U3MEHATb Gpr3nUecKre xapakTepucTukmn obbekTa.

Pycckue uccnedosamenu HA364/1U OKpYXaiowjlol0 4esiogevyeckoe mesio aypy MmopCUOHHbIM
nonem. bBupdeH Hasbieaem ee cKanapHol aypoli, NOCKOJIbKY OHA co30demcsA
uHmepgepeHYUOHHbLIMU NAMMePHAMU CKAJ/IAPHbIX 80JIH.

MN3BecTHO, UTO CKansipHble MofA  B3aMMOMENCTBYIOT, TO e€CTb, OOMEHMBATCA WHPOpPMaLMen.
WHTpUryeT 1O, UTO Takoe B3aMMOZEWNCTBME MPOMCXOAUT FMMNEepPnpOCTPAaHCTBEHHO — BHE Hallero
NMPUBbIYHOTO MOHUMaHUA MNPOCTPaHCTBa-BpemMeHW. HoBas Touka 3peHusA Ha OQYHKUMIO Mo3ra
3aK/loYaeTca B TOM, UYTO OH ABNAETCA MPUEMHUKOM-NepeaaTunkom (MpremMHUKOM-usnyyatenem)
TOPCUOHHBIX BOMH. [AHANIOMMYHO KOHUEeNUuM nepeBofunKa CKanApHbIX BOMH.] Bce 310 ganbHenwee
pacliMpeHe MOHUMAHWUI HALIMX MHOTOMEPHbBIX CMOCOOHOCTEN.
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PricyHOK 7.2 O6Hapy»KeHune pyKoil CKanApHbIX BOJH. Mexdy ®1 u ®2 cywecmayiom Koie6aHus NOmeHyuaos.
MimeHHO 3mo npoucxooum 8 30Hax 1 U 2, NOKA3AaHHbIX 8biwie. IMu pasauyus co30aom CKaaapHsle NOMOKU, meKyujue 8 8up-
myaneHoU peanbHocmMu. Pyka u HepgHaa cucmema o6pasyrom c/10XHbili 0emekmop cKaaApHelx 80/H. Koeda pyka dguzaemca
no noso mMoHkKolU 3Hepeuu, 83aumodelicmaus NpusodAM K pusuyeckuM owyweHuam (06-HapyxeHuto) 8 pyke. HepsHas

cucmema u Mo32 A8IAMCA YeTOCMHbIM Nepego0yUKoM (OemeKmopoM-u3Jiyydamernem) CKAaaapHbIX 80JTH.
"

"
CKanApHble TeYeHnA

NNOTHOCTb Bakyyma nnu

CKanApHbI 3neKTpomar-

HWUTHbIN noTeHuman ®



N3BecTHO, UTo TOpCMOHHOE Nosne nepeaaeT NHGOPMALMOHHbIE NATTEPHbI 6e3 Nepegayun SHePrumn.
CTaHOBUTCA COBEPLUEHHO OYEBUAHO, YTO OHO ByAeT urpaTb posib MOMOLLHKKA B MOHUMaHUN TOro, Kak
B3aMMOJENCTBET YENIOBEK C YenoBeKoM. TakXKe, TOPCUOHHOE Nosie MOMOTraeT NMOHATb, KakK Mbl MOXEM
N3MeHATb CBOIO HM3NYECKyIo peanbHOCTb Ha bnaro cebe 1 Bcemy yenioBeyecTsy.

B Padyze 8 pyke HaxopATca MarHuWTHble runepnons, u, fobasBuMm, rMNepPnpPOCTPaAHCTBEHHbIE
MOpPCUOHHble nosid. Hayka yxe Hauyana perncrtpupoBaTb HeoOblUHble M yAMBUTENbHblE CBOWCTBA
TOPCUOHHOrO nonA. Mbl Gonblue He MOXeM UrHOPUPOBATb CYLIECTBOBaHUE CBOEN COOBCTBEHHOMN
rMNeprnpoCTPaHCTBEHHON  3NEKTPOMArHUTHOM  npupopbl. TOPCMOHHOe Mone - nepBUYHan
rMNepnpoCcTpPaHCTBEHHaA B3aMMOBMAIOLLAA CBA3b C TOHKUMU SHepruamu. OHO NeXUT B OCHOBE 843U
yes108eKd C Yes108eKOM, KOria Mbl MOMOraeM ApYyrM NOCPeAcTBOM Padyeu 8 Haux pyKax.

PYKA BMELLUAET IETEKTOPbI TOHKOW SHEPI I

Ha pucyHke 7.1 Mbl UNAIOCTPUPYEM KOHLEMLMIO CKaNAPHbIX MOTEHLUMANOB 1 OTKIIOHEHU. B ¢puryp
TeTpasgpa, Kakaad W3 YeTblpex BUXPEBbIX ToYeK (rpaHWUU) npeacTaBnAeT cobOM JloKasibHble
HapyLLeHnA 6a30BOr0 COCTOSAHMA PAaBHOBECUA B BaKyyMe UM KOCMUYECKOW CETU. DTU YeTbIpe TOUKN —
YHUKaNIbHble KonebaHuA 3Hepruy, yCTaHoBUBLLMECA B cpefe. KonnekTMBHO, OHU CO3JatoT ¢opmy.
leomeTpua 1ol Popmbl OyaeT NepeBOAUTbCA KAaK KOHKPETHble CBOWCTBA, XapPaKTEPUCTMKUA WK
GYHKUMIO Halwero npocTpaHCTBa. PasnmMumAa B NAOTHOCTAX 3Hepruu, onpepensalowmx TOYKM STOW
$OpMbI, MO3BONAT BO3HUKATb CKANAPHOMY MOTOKY MEXAY BMXPEBbIMU TOYKamu. Paznuuuns, Bbie nam
HUXKe, CO3AA0T OTKJIOHEHMA B MIIOTHOCTAX SHEPIN Y BO3MOXKHOCTb CYLLECTBOBAHUA NOTOKa.

TeTpasgpanbHasa ¢opma pUcyHKa 7.1 HaAXOAMUTCA BHYTPU MONYMOXOXKEWN CTPYKTYypbl — dpaKTana.
MacwTab CTPYKTYpbl MOXET ObiTb SKCTPAMNONMPOBaH N3 MUKPOCKOMMUYECKOTO B MAaKPOCKOMMYECKMIA.
Pe3oHaHC BHYyTpU CTPYKTYpPbl NPUPaBHUBAETCA K BblPaBHNBAHNIO MEXMPOCTPAHCTBEHHOW reOMETPUN.
Co3faHne COBEPLUEHHON BHYTPEHHEN CMMMETPUM Mo3BosiAeT oblieHne n obmeH WHdopmaumen
MeXJy KneTkamu. B Bakyyme, Takas ofHOpofHas CTpyKTypa NpeactaBiseT cobol CTabusibHOCTb,
CUMMeTpUIO 1 H6anaHc. B sHepreTnyeckom noJsie YerioBeKa, OHa NpeAcTaBaAeT cobol paBHoBecHe.

Ob6pasoeviearowiasacas cemb Moxem 6bimb onucaHa Kak “2eomempuyveckuli Habop
20PMOHUYHbIX B80JIHOBbIX (hopM, ynpaensemoix pasymom” [29]. Hacmpolika - 3mo npoyecc
co30aHusA pe3oHAHca mex0y 2eomempueli u Kiemkamu 2eomempuu. Ceem u 38yK NpoHU3bI8aom
cemso. [eomempus, ceem u 38yK 2apMOHUYeCKU 63aUMOCBA3AaHbI!

hyperfield
interactions

rmnepnoneBble
B3auMofencTaua
CKanapHoe TeyeHne

PrcyHoK 7.3 Bo36yxaeHune cKansipHOro NOTOKa. /e pyku co30aiom nomeHyuadnsl 0/1s 6036yxJeHUs NOMoKa
CKAnApHbIX mMeyveHul. 3MU NOMOKU MO2Ym ecmecmeeHHO YCmaHasnueamecs & cpede. CKanspHele 60/HbI — 3MO
3/71eKMPOMAzHUMHbIE 38yK08ble 80JIHbI C 602amoli hammepHaMu yacmomrol nodcmpykmypod. OHU OYUWAIOM KAHAJTbI
MepuduaHd, Komopbie OMKPLIEAIOMCA & pe3ysibmame onpedeseHHo20 8udd BbICOKONOMEHYUAIbHOZO YbMPa3syKoso2o
8030elicmeus. AHAI02U4HO, 2unepnosiessle 6030elicMeUsA HA MOHKUE 3Hep2UU OYUWAIoM NoJie OM HeXUbIX NPenamcmautl.
Takoebl 3hheKmbl MOPCUOHHO20 NOAIA.
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B npegbiayuwen rnaBe mMbl NpecTaBuan NAEK O TOM, YTO 06e pyKn 6yayT co3fnaBaTb U pearmpoBaTb
Ha OTKNOHeHWA B Bakyyme. Mbl ymoMuHanu, 4to Takue OTKNOHeHuA 6yayT cosfgasatbca Gnaropaps
pasnuyuaM B MapameTpax WM BenMUYUHaxX B ABYX OTAENIbHbIX TOUKax, M UYTO B BaKyyMe CKaNApHbIN
noTeHUMan MOXHO MOHMMaTb KaK NoKanbHoe KonebaHue MAOTHOCTU SHEpPrnn B 3TON TOuke (CM.
pucyHoKk 6.6). Tme Obl He cCyulecTBOBanu OTK/OHEHWsA, TaM Bcerga OypgeT Hekasa ¢opma MoToka
CKanApHoro  TeuyeHuWA. [IBe  pykm  MOryT  UHMLMMPOBATb  3TOT NOTOK. B TOHKoN
(runepnpocTpaHCcTBEHHON) chepe, Mexay pykamu 6yayT konebaTbca cToaumne cKkanapHble BOfHbl. OHK
HecyT 6oraTylo NoACTPYKTYPY YacToTbl M NAaTTEPHOB, NPOrpaMMMpyeMbIX MHULMATOPOM. Koraa BosHbl
BXOAAT B CUCTEMY MepuranaHa, BU 2unep38yKkoso2o (y/1empa3eyKko8020) BO3LeNCTBMA OUMLLaeT KaHanbl
OT 3acTonABlenca cybctaHumn. CKanApHaa BOMHA — 3TO 3/IEKTPOMarHWTHasA 3BYKOBas BOJSHa. (ITu
KOHLenuun nnncTpupyoTca pucyHkamm 7.2, 7.3 n 7.4.) CywjecmeeHHO, Ymo 38YK, ceem U 2eoMempus
20pMOHUYECKU 830UMOCBA3AHbI!

PmcyHOK 7.4 lmnepnoneBoe B3aMMoO-peincrame PYK. ObbidHas sHepausa pyku mpaouyuoHHsIM 06pasom
83aumodeticm-syem ¢ mamepuel. B ocHoge 6uonozuu nexam uH@opMayuoHHele nonsa (buononsa) u moHkue 3Hepauu. OHu
33GUMoaeacmeyfom C HempaBUUUOHHbIMu nosamu - eunep-noJsiamu. BbICOKOBHepeemuLIHbIe HUMU 8up-myasibHbiX
cyb3/1eMeHMapHsIx Yyacmuy, 06-pasylom nepsuyHsle U 8Mopu4Hble 8uxpessle NoJis, s/uAlWUe Ha MOHKUe 3Hepeuu. CnuH/
MOPCUOHHbIE NOJIA 2UunepnpocmM-paHcmeeHHsl. Wx go3delicmgue Ha uU3-MeHeHUEe UHGPOPMAYUOHHbIX nosel cpasy xe
8bI3b18AIOM U3MEHeHUe Ha 6UO0102U-4eCKOM ypoesHe.

6uonorus

06nacTb TOHKOW 3Heprum
nepBuyYHOE runepnone
BTOPUYHOE runeprnone

B pyKax uenoBeKa BO3HMKAET aHAIOMMYHbI/ NPoLecc, MO0 MarHUTHbIE MONA N3MEHAIOT JIOKabHYI0
MAOTHOCTb B BakyyMme. [1py M3MEHEHNM NOKanbHOW CUMMETPYM, HOPMANIbHO CYLLECTBYIOLLEN B 3TOW
TOUKe, CO3[aeTCA MOTOK OT Bbicwell K Hu3wWel SHepreTMYecKor 30He. TV NOTOKM MOXHO Ha3blBaTb
CKanApPHbIMMA TeyeHusMU. WM CHOBa HamMOMVHaeM, 4YTO JIOKasnbHble KonebaHua B BaKyyme B
LEeNCTBUTENBHOCTY ABNAIOTCA KONebaHMAMY Camoro NPoCTPaHCTBa-BPeMEHN.

OMmK/I0HeHUss 8 MOHKUX NOJIAX — MO, YmMo Mbl Yumaem pyKoli U coomeemcmayoweli cxemol
pe3oHaHcHoli Hacmpoliku. Hawa MHo2oMepHas npupoda no3eosisem peda2uposameo
nocpedcmeom co-pe3oHaHca.

PyKa — TONbKO yKa3aTeflb... B peaslbHOM MPoLecce aKTUBHA LIENOCTHAA 3EKTPOMarHiTHas cucTemMa
yeno.eka.

CAMAA HEOBbIYHAA CYLLHOCTb TOPCMOHHOIO NONA

Kak 3To BO3MOXHO, UTO AiBa JTa3ePHbIX Jlyya CBETa MOTYT NGO OTTaNKMBaTLCSA, MO0 NPUTATMBATLCA
Apyr K ppyry? Kak Benu 6bl ceba nyum cBeTa, ecny Obl ObLIM MarHUTHbIMK, - MPUTATMBAA WK
oTTankmeasa apyr apyra? O6blyHble KOHLUENUUY CUT HE NO3BONAIOT 00bACHEeHMe 3TUX ABneHniA. OTBeT
COAEPXKNTCA B HaLLeM NocneaytoLem o6CyaeHnn.

BO3POXKJEHWVE TEOPETUYECKOW KOHLEMLWAA



Ytobbl OuUEeHWUTb HEBUAMMOE TMMEPNPOCTPAHCTBEHHOE B3aMMOLENCTBUE, NeXallee B OCHOBe
B3aUMOOTHOLLEHU YENOBEKA C YENTOBEKOM U B PYyKe, Mbl MPOAOKAEM OOCYKAEHUE HEOObIYHON
CYLHOCTN, U3BECTHOW KaK TOPCMOHHOE nose. B HayuHoli nnTepaType TOPCMOHHOE nosie obcyKaaeTca
C Havyana 1900-x rogos. M Bce e, OHO BO MHOFOM WFHOPMPOBANOCb B Klaccuyeckon ¢usmke.
MexaHuKa SFHWTEeNHa He MNPUHUMaNa BO BHUMaHWE CYyLECTBOBaHWE TOPCUMOHHOMO MOJIEBOrO
B3ammopgencTeusa. Ero 3HaunmocTb TpyaHO NepeoueHnTb, MO0 cerogHA NMeHHO Ha TOPCMOHHOE MnoJsie
CCbINAlOTCA KaK Ha eAnHoe noJse JNHLWTeNHa.
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PrncyHok 7.5 TopcnOHHbIE NONA PYK. B pykax cywecmsyiom chUH/MOPCUOH/GKCUOHHbIe nosis. [Oe 6Gbl He
Cywecmaeosarsnu 31ekmpomMdzHUMHble NOJIS, 0CHOBONOJ/IA2AloWE, Ymo UX 8ce20a conpo8oXOdiom mopcUoHHble NoJis (AKUMOS,
TapaceHko u Ha4yanos). Xoma oHu u npebwbigarom 8He Hawiez20 CO3HaMes1bHO20 OCO3HAHUSA, MeM He MeHee, MOPCUOHHbIE NOJIA —
acnekm Hawel MHozomepHoU peanbHocmu. OHU OeMOHCMPUPYIOM c80e 8/USHUE 8 061dcMmAX U/U U3MepeHUsX, 20e
npebbisarom acnekmel Haweti 3Hepeemuyeckoli aHamomuu. B3aumoodeticmaus npoucxo0am Ha 6ecco3HamernbHbIX ypOBHAX, U
8Ce e, 3mu Nnosia ynpasnalomca CO3HAMebHOU MbIC/Ibio U (QOKYCUPOBAHHBIM HamepeHueM. Bce snekmpomazHumHele
ABJIEHUA — 5MO 8MOPUYHble S(hheKMmbl He8UOUMbIX 8UPMYAsIbHBIX 2Unepnosiel, bepywjux caoe Ha4asao 8 NAMOM U3MepPeHUU.
Bca Hawa mHo2omepHas npupoda ompaxaemca 8 602ameix cmpykmypax pyKku. KoHeyHo, pyka — zonoepaguyeckuli
UHCMpYMeHM Hawez2o uesio0cmHo20 cywecmsad. (Cm. lpumeyarue k 2nase, N2 25)

3a nocnegHve pgecatnnetus, B Poccmm, HECKONIbKO UCCNefoBaTENbCKMX FPYMN NPOBEnn obwmnpHoe
n3yyeHve noj Has3BaHMEM “TOPCMOHHble MnonA”. AKMMOB COOOLWaeT, YTO B MUPOBOW Mepuoanke
NMeLTCS CCblnikn 6onee, yem Ha 10000 nccieoBaHUIN TOPCUOHHDBIX Nosieit. OCHOBHbIE HayUHble TPyAbl
Nno 3TOM TeMe NpUHaAnexaT nepy OKOMO CTa YyyeHbiX. [ToNoBMHA TEOPETMKOB TOPCUOHHbBIX Monen
paboTaeT B Poccnn. AKMMOB, Tak»ke, MOKa3bIBaET, UTO NMEPBbIN TOPCUOHHbIV reHepaTop Oblfl MOCTPOEH B
Poccum B 1980 rogax. Co3gaHume TOPCUMOHHOMO reHepaTtopa NPefoCTaBUIoO POCCUNCKMM YYEHbIM
OrPOMHbIe BO3MOXHOCTW, BbIIIMBLUMECA KaK B SKCMEPUMEHTaNIbHbIE, TaK 1 B MPaKTUYeCcKne pesynbraTbl.
CornacHoO HeKOTOPbIM POCCMIACKMM YUYEHbIM, TOPCUOHHbIE TFeHepaTopbl CMOCOOHbI MOAENMPOBaTb
HeoOblYyHble “TPIOKN’, BbIMOJIHEHHblE ¢U3MKamMKU. TakKe, OblIO OOHAPY’KEHO, UYTO OHW CMOCOOHDI
Cco3faBaTb HOBble ABNEHMWA, He MPeayCMOTPEHHble 3TUMK ke dusnkamu [2]. CerogHA, TOPCUOHHbIE
nons MoryT 6bITb 06HapYeHbl pasHOOOpa3HbIMU MeTogamu [3].

BE3JECYLLEE NOJIE

MNouemy TOpCMOHHOE None TaKk LeHHO AnA Hawero obcy»aeHnaA? [lomomy Ymo mopcuoHHble noss
C853AaHbl CO BCEMU 3JIeKMPOMA2HUMHbIMU A8neHuamu! [lanee cTaHeT 04eBUAHO, UTO TOPCUOHHOE Mnosne
— camasa HeobblyHaA cywHocTb. OHYM HeNnoCpeACTBEHHO MPUPABHUBAKTCA K TOHKO-IHEPreTMyeckum
nonam.



Mbl — 3neKTpoMarHuTHbIe CylecTBa MHOTOMEPHOrO XapaKTepa 1 rmneprosieBoro NponcxoxaeHns!
Kak TakoBble, Mbl npou3BoauM (Hapady ¢ Opyaumu) 3neKTpocTaTUyeckue, MarHWTHble U
3neKTpoMarHuTHble nons. Bce oHn ybeauntenbHo obHapy»KuBalTCA B pyKax, cepaue 1 mosre. Kak mbl
yTBEPXKJaNN HECKONbKO pa3, 3NeKTpomarHetusm OepeT cBOe Hauyano B NATOM m3MepeHuu. Kak
3NEeKTPOMarH1UTHbIE CYLIeCTBa, Mbl - BbIpaXkeHUA TMNepPnpPOCTPaHCTBEHHbIX XapakKTepucTuk bonee
BbICOKMX M3MepeHui. Halel runepnpocTpaHCTBEHHOW MNpupoAe MNpucylle To, Ha uTo GU3MKK
CCbINAOTCA Kak Ha MopcuoHHoe nose. Bce obObeKkTbl M ofylleBneHHble npeamMeTbl obnagaloT u
NPoun3BoAAT TOPCUOHHbBIE NONA. 2MU MOPCUOHHbIe NO/IA 83aumodedcmayom.

Bo3MOXHO, HVXKecneyoLme yTBEPKAEHUA ABNAIOTCA CAMbIMU OCHOBHbIMU 0J19 HAWE20 Hay4YHO20
06Cyx0eHUA U BHOCAM 02POMHbIU 8K/1AD 8 NOHUMAHUE MOHKUX A8/1eHUl U UH(OPMAUUOHHbIX nosed.
CneflyeT OCTaHOBUTLCA Ha ClefylowemM BaxXHOM haKTe, KOTOpbI 6bln noguepkHYT HayanoBbim B ero
cTaTbe Teopemuyeckue 0CHOBbI 3KCNEPUMEHMAsbHbIX A8J1eHUU:

“B pamKax meopuu 371eKmpo-mopCcUoHHbIX 83aumodelicmauli, NOKa3aHo, YmMo ecu 8 Kakoli-
mo obsacmu npocmpaHcmea cywjecmeylom 3jleKmpocmamuyeckue UU 3/1eKmpomazHUMHsle
nonsa, mo 8 smol e ob6nacmu ecezd0a cywjecmeylom MoOpcuoHHole nonsa. He cywjecmeyem
3/leKmpocmamuydecKux uau 3;1eKmpomazHUmMHbIx noseti 6e3 mopcuoHHoli KomnoHeHmabl” [3].

AKnmos 1 TapaceHKOo NpeacTaBnAloT NoxoXxee yTeepKaeHue:

“B KoHUenmyasibHOM nJiaHe, 8bl600, YMO MOPCUOHHbIe NOJA 8ce20d CONPoOBoXKoaiom
nosesieHUe 3/leKmpomadzHemusma, KpaliHe eéax<eH 0nA 60sbwWo020 Yyucia hyHOAMeHMAanbHbIX U
npuknaoHeix npobnem” [4].

TEOPETUYECKAA OCHOBA NMPOUCXOXAEHMA

CnviH, U1 YrnoBOM MOMEHT, N UHTepdEpPeHLMA BOSIHOBLIX NAaTTEPHOB reHEPUPYIOT TOPCMOHHOE
none. Kaxpgasa vyacTvua BepTUTCA WM BpalaeTca BOKPYr cBoen ocu. CnupaneBngHoe BpalleHue
HabnogaeTca B KaKAOM MacliTabe, OT MMKPOCKOMMYECKOro [0 MaKpockonuyeckoro. MmeHHo
BpalleHne 3neMeHTapHOM 4acTuubl BbIXBaTbiBaeT CBeT. [lBa NepBUYHbIX MONA, rpaBuTauma u
SNEeKTPOMarHeTu3M, XOPOLWO W3BECTHbl M MNPOM3BOAAT [ONrOCpouYHble 3ddeKkTol. TpeTbe none,
TOPCUOHHOE, TaKXe ABJIAETCA [OONrOCPOYHbIM, HO €ro CBOWCTBA HaMHOro “Goraye’, uem y ABYX
npenblaylwmx. HeKoTopbiM1 HEOOBIYHBIMU CBONCTBAMU TOPCUOHHbIX NOJIEN ABAAIOTCA:

- TopcuoHHOEe nosie 0eMOHCMpUpyem MUHUMAJIbHYI0O CKOPpOCMb

pacnpocmpdaHeHusi He MeHee, Yem 10° X ¢ (1.000.000.000 pas ckopocmu
ceema, ¢, 8 eakyyme)

- TopcuoHHOe noJsie pacnpocmpaHsaemcs 8 6yodyujee, mak e, KaK u e

npownoe

- TopcuoHHOe nosie nepeHocum uHgopmayuio Ha 6osbuwioe paccmosiHue 6e3

nepeHoca s3Hepauu

- TopcuoHHble nons 83aumodelicmeayiom c ia3epHbIMU JIy4amu, U3SMeHAA

Yyacmomy, u Mo2ym 8030elicmeosams Ha KpUcma’siibl Keapya.

ACTPOHOMWYECKN TOBOPA

Kak coobuator Hauanos 1 Cokonos, HayuyHoe NoATBEPKAEHWE 1BYM HEOObIUHBIM BbileYKa3aHHbIM
CBOWCTBaM NPUBOAMWTCA B UCC/IeQOBaHMAX PYCCKOro yueHoro KosbipeBa. Ero nHTpuryoume oTkpbiTiaA
— pe3ynbTaT MHOIMX HabnAeHMI C UCNOoNb30oBaHNEM Teneckona. Ko3bipeB 3ameTusl, YTo Tesleckon
CnocobeH perucTpupoBaTb BXOAALME CUrHanbl OT 3Be3f, Oaxe Koe0d OH 3KpaHupyemca
Memasuyeckum 3KpaHom. MeTannumyeckum 3KpaH O6nOKUpPYeT HOpPMasbHble 3SAeKTPOMarHuUTHble
BOJIHbI, HO He cnocobeH 6OKMPOBaTb CKaNAPHbIE U TOPCUOHHBIE BOJIHbI.

dOmo ACHO yKa3eieaem HA MO, YmMo ceéem, 3/leKMpPOMA2HUMHAA 60JIHA, UMeem HeKylo
KOMNoHeHmy, Komopas He Mokem 6Gbimb 3KpAHUPOBAHA MeMma’Ilu4eckumMu 3KpaHamu, mo ecme,
8 cesoell nodcmpykmype ce8em umMeem 2unepnpocmpaHcmeeHHble KOMNOHeHmMbl, He
pacnpocmpaxsAuuecss 8 npocmpaHcmee mpemsoe20 usMepeHus.



MMNepnpoCTPaHCTBEHHbIE KOMMOHEHTbI HE MOTyT ObiTb OGNIOKMPOBAHbI WM SKPaHWPOBAHbI
MeTa/UINYeCKMM 3SKpPaHOM. A OObluHble SNEKTPOMArHWTHbIE BOJIHOBbIE KOMMOHEHTbI MOTYT.
JanbHenwne HabMOLEHVA C MOMOLLbIO Tenleckona WCCiefoBanu BXOAALWMA CBET OT KOHKPETHON
3Be3bl, KOrfa TefIeCKOMN HaNpPaBsACA C TPEX Pa3fINYHbIX NONOXeHWN [3, 4, 5, 6]:

- Budumoe nosnokeHue exodsauje2o0 ceéema — mo ecms, ceem, Gepywuii Ha4ano e NPowsIoM u
ucnone3ylowuli husuyeckoe epems, 4mobsl nymeuiecmeoeams Ha paccmosHue

+  “UcmuHHoe” nonoxeHue 36e30bl, KAK onpedensemca 6 daAcmMpoHomuu. 30eco
peaucmpupyemblii cuzHan 6bi1 HAMHO20 cuibHee, Yem 8 nepeom ciy4yae. Camo cywjecmeoeaHue
3apea2ucmpupoeaHHo20 cuzHana om mol e camoli 30e30bl 8 3MOM NOJIoXKeHUU
UHMepnpemMupoe8asnocb KAk NosiyyeHHoe usJjyvyeHue 36e30bl CO CKOpOCMAMU 8 MunIuapobl pas
6osbwe, YeM ckopocmb ceema. Smo o3Hayaem, Ymo C8emos8oMy CU2HAJly He NoHAdo6usocy
epemMeHU, Ymo6bl docmuyb meneckona — oH npu6ein 8 CEHYAC!

- [TonoxeHue, cummempu4Hoe 8uOUMOMY NOJI0)eHUIO 38e30bl OMHOCUMeJIbHO ee UCMUHHO20
nosioxeHua. dmom ¢akm uHmMepnpemuposasncs Kak o6HapyxeHue exodAuwje2o cuzHasna om
6ydywe2o0 nonoxxeHus 38e30b1!

Te e camble pe3ynbTaTbl TakXKe OblN NONyYeHbl C TENECKONa, SKPaHNPOBAHHOTO META/TMYECKM
oKpaHom. CurHanbl Teneckona o6naganv rUNepnpoCTPaHCTBEHHBIMA ABOWHUKaMWU. Bce 3Tu
HabnloAeHUA MHTEPNPETUPOBANIMCD KaK PErncTpaLmsa MopPCUOHHbBIX 8OJTH.

MAPAHOPMAIJIbHbIE ABJTIEHWA, CBA3AHHbBIE C TOPCMOHHbIMIW MOJTAMW
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PncyHok 7.6 TopCMOHHbIE MONA TeNa. Kak 0cHogHble Npou3eodUMesu OMKpPbIBA-eMbIX 3/1EeKMPOMAHUMHbIX
nonel, cepouye u Mo32 ABNIAIOMCA 2eHePAMOPAMuU MOPCUOH-HbIX nosiell U CKanApHeIX 80/H. Bce meno npouzsodum csoe
YHUKAJIbHOE MOPCUOHHOE nosie (makxe Ha3eaHHoe bupdeHom ckanap-Hol aypol), komopoe 20/502paguyecku co-0epxum
eXxeMUuHymHble 0emasnu 060 e8ceMm XUBOM Op2dHU3Me. B csoeli noOcmpykmype mopcUOHHble NosiA Hecym O0emarsibHele UH-
¢hopmayuoHHble kapmel 8 8ude hammepHos. TopcUOHHOe noJsie nepeddem C80I0 NPOCM-PAHCMBEHHYI0 KOHpU2ypayuio 8
Opyaue mopcuoHHble nosis. TopcUOHHOE noJie 8 pyke MoOUuUUyUpyemca nammepHamu cepoya u Mo32d (3Moyus u HamepeHue).

TOpCUOHHbIe NoJIA — 2uNepnPoOCMpPAHCMBeHHbIe A81eHUS C HEObbIYHbIMU c8olicmeamu. (Cm. lMpunoxe-Hus k 2nase, N° 29)
Apyrvne TopCnNOoH-Hble nona
yakpa (rnaBHas)
pyka

BMXPEBOW1 LIeHTp
(BTOPUYHBIN)
aKyNyHKTYpHas To4kKa
TopcnoHHOe none - cKanApHas BoNHa

FEHEPATOPbDI
CornacHo CokonoBy 1 HauanoBy, CyleCcTBYIOT TEOPETUYECKNE U IKCMEPUMEHTANIbHbIE MPUYHDI
cAenatb BbIBOA O TOM, YTO PasfiNyHble NMapaHOpPMalbHble ABIEHMA CBA3AHbI C HEKUMIW MPOSIBNEHUSMU
TOPCUOHHbIX nonei. bonee Toro, Hauanos KOHCTaTMPYeT, UTO:



“BbII0O yCMAHOBJIEHO, 4YMO MOPCUOHHbIe 2eHepamopsbl NO380JIAIOM HE MmOJIbKO
80cnpou3eo0UMb ece sA8/1eHUsA, 0eMOHCMpuUpyemMble MAaK Hasbieaemol usukol, HO U cNOCO6HbI
demMoHcmpupoeameo 3¢pheKmel, Komopboie HUK020a He 0eMOHCMPUPOBAIUCL IKcmpaceHcamu” [6].

Hauanos n CokonoB coo6LWaloT: TO, YTO Mbl Habnogaem Ha KupnnaHoBckon ¢otorpadun, -
TOPCMOHHbBIE MOoNA. ITU e camble MonA, Habnogaemble SKCTPaceHcaMu, O6bIYHO MHTEPMPETUPYIOTCA
Kak aypa. bnarogapa Tomy, 4TO TOPCUMOHHbIE NONA PACCMATPMBAIOTCA Kak efuHble nons, “aypa’; unn
TOHKME 3HepreTuyeckue MossA, MOTyT CUMTaTbCA efuHbiMM nonaMu [7]. Kak TakoBoe, Mbl MOXeM
paccmaTpriBaTb COCTOAIHME B TOHKOM MOJie, NPU KOTOPOM, B MAeane, 3MeKTpUYecKkne, MarHuTHbIe,
rpaBUTaLMOHHbIE M CMUHOBbIE MOMA HAXOAATCA B COCTOAHWMM paBHOBecuA — B CcHanaHCMpPOBaHHOM
COCTOSIHUMN.

Korga BHelHMe TOPCMOHHblE MNOMA B3aVMOAENCTBYIOT C €AUHbIM MNOoJieM TOHKOW 3SHepruy,
BHYTpPeHHMe H6anaHcmpyoLme CUibl OTCOeANHAITCA, co3aaBan 3bbeKTbl nonApm3saLmm.

Wmak, 2zoeopume o eduHoM nosie uiu cOCMOAHUU pasHoBecUus 6 MOHKO-3Hepzemu4yecKux
nosiAx Yesoeeka — 3Ha4um 2060pumeb 0 2eoMempuu pasHosecus. Paboma c 2zeomempueti moHKoz20
NnoJA cyXKum eo3spaujeHulo BHympeHHUX cuJl 6 ux edUHoe CoOCmosiHUe paeHoeecus unu 6anaxca.

Taknm ob6pas3om, Mbl ybupaem o6nactm nondApusaumm WAM 3apsaga B MNoJse, KOoTopble
noafepK1BaTCA NOACTPYKTYPOI Nond B ero pasbanaHcMpoBaHHOM coCcToAHUN. Becb npouecc — 310
BHYTPUMNPOCTPAHCTBEHHasA aKTUBHOCTb FEOMETPMYECKOTrO BblpaBHMBaHMA.

XAPAKTEPUCTUKA TOPCMOHHOIO NONA BCEX OBbEKTOB

: i
HNAFIZedd=
neutral-random neutral-random
sy charge
arientaiion in vacuim

staife
PucyHok 7.7 TMonapusauma BaKyyma. CnuH/mopcuoHHele NOAS pyku HApywadilom HelimpansHoe c6a-
JIaHCUpoBaHHoe cocmosHue 8akyyma. llonapuzayusa — Heumo 6osbliee, YeM NPoOCmMoO npednoYmMumesibHAas opueH-mayus
6e3maccoso2o 3apada. lon-Helli nammepH UHGOpMayuu nepedd-emca 8 COCMOAHUe 8AKYyMd — 3ep-KaJbHOE ompaxeHue
nammepHa pyku. 3mo nammepH pe3oHaHca. OH 83aumodelicmeyem C MOHKUMU 3Hep-2uAMU, nepeddsas UHGopMayuro.
Mozym 8o3HUKkame HesnokasnbHble 3¢-pekmel. (Cm. MpunoxeHus k 2nase, N° 30)
HeliTpanbHO-6ecnopagoyHoe
pAafoYHoe
nonAapusoBaHHoOE —
opueHTauma becmacco-
BOro 3apAafja B COCTOAHUN
BaKyyma
HelTpanbHo-

6ecnopagoyHoe
pApouHoe

Bce Cy6CTaHHMM, oAyweBsieHHble N HeoAdyuweBeHHble, o6nanamT CBOMU XapPaKTepUCTUKamMmun
TOPCMOHHOIO NonA. BpaLHEHMﬂ AdTOMHDbIX U Cy6aTOMHbIX YaCTny HaknagblBalOTCA APYr Ha Apyra wian
CKnagbiBatoTCA, o6pa3yﬂ o6mee KOJUTIEKTUBHOE noOJie, onpegendwwee MHTEHCMBHOCTb 1 npupoay
TOPCUOHHOIO NOJIA B NPOCTPAHCTBE, OKPYKaloLWeM KaxKayto MOJIEKYNY. To ke camoe cnpaBeanmeo anA
NPOCTPAHCTBA, OKpYyXKatoLero BeLIJ,ECTBO/O6'beKT KaK Lenoe: BO3HNKaeT HaloKeHne BCeX CNMMHOBDbIX
nonen.



Taknm 06pa3om, Kaxablili 06bEKT UM cy6cTaHUMA 06najaoT TOPCMOHHBIM MOJIEM C YHUKANbHOM
NPOCTPAHCTBEHHOWN KOHdUrypaunen, OCHOBaHHON Ha ero reometTpuu. IameHute TOpCcroOHHOEe nosne
06beKTa, U U3MEHNTCA ero reomeTpus!

CmpyKkmypa mOpCUoHHO20 noJsisi Moxem 6bimb 3apsAxeHa (usMeHeHa, ¢uUKcUpoeaHa,
nosApu3oeaHa) 6HewWHUM MOPCUOHHbLIM NoJieM, Mo ecmb, cyujecmeyem CNUH-CNUH
83aumooelicmeue. TopcuoHHOe nose o6veKma npuHumaem HOBYI KOHGu2ypayuro, U OHa
ocmaHemcs cmabusbHol 0ax<e nocsie yoaneHUA UCMOYHUKA 6HeWHe20 MOpCUOHHO20 NOJIA.

OAHTOM OHK — TOPCMOHHbIN SOOEKT

i‘l RIGHT

Figures adepred from Akimoy & Tarasenko, Nachalov & Sokoloy

PrcyHok 7.8 TOpCMOHHbIE NONA OGBEKTOB. Kaxdvili 06sekm 06/1a-0dem ceoum cob6CmeeHHbIM MOPCU-OHHbIM
nonem. [pocmpaHcmeeHHas KOHpu2ypauus MOPCUOHHO20 NOJIA coomeemcmayem 2eoMempuu obsek-ma.  PucyHok
uIloCcmpupyem nose-8ylo KOH@uU2ypayuro pasfiuyHelx 2eo-memput. 3amememe, umo cyujecm-sytom Jlegoe u [lpasoe
mopcuoHHele nosA. TopCUOHHOE nosie Moxem Gbimb C2eHEPUPOBAHO KAK pe3y/ib-mam HApyweHUA ¢u3udeckozo 8aky-ymad.

(Cm. MpunoxeHue Kk 2nase, N° 26)
TEBOE
MPABOE
TOPCUOH-HOEe none

Mpumep storo AsneHusa — 3¢pdekt daHTtoma AHK [8]. B sToM sKkcnepumeHTe, AHK ynandetca us
NCNbITaTeNIbHOWM KaMepbl, HO CBET NPOAOSIKAET B3aUMOAENCTBOBATb C 06/1aCTbio MPOCTPAHCTBA, paHee
3aHATOM obpasuom OHK, Tak, kKak 6yato OHK Bce ewe npucytcteyet! 3gech, TopcmoHHoe none JHK
co3JaeT NonApmu3auuio B COCTOAHUM BaKyyma.

MonAapu3auma Bakyyma — OeNCTBUTENIbHO NoJHbIU OemdsbHblli nammepH CTpykTypbl OHK. 3T1oT
natTepH “octaetca” (Kak mMeTacTtabunbHOe COCTosAHME) B GM3NUYECKOM BaKyymMe U Kakoe-TO Bpems
COXpaHAeTcA. ITOT NONAPU30BaAHHbIN NATTEPH, TOPCUOHHOE MOoJe, 8nocsedcmauu 83aumodelicmayem
co cgemom.

Mol noHumaem, ymo ¢usudeckasa peasbHocmb o61adaem ceoeli nosiHOU Konueli 8 8aKyyme.
Xopowee onucaHue npuHyuNo8 60JIHOBbIX NAMMEPHO8, YyCMAHAB/IUBAIOWUXCA 8 husuyecKom
saKkyyme, codepxxumca 6 pabome Anekca KailieapailineHa. KalieapalineH npedcmasensem
ucyepnolearowyio moodenb usuyecko2o eaKyymd, mamepuu u nonel. OHa ob6wAcHAem ace
napaHopmasnbHbie A6J1eHUsA, HeJIOKaJ/IbHble UH(hOpMayUuoHHbIe NoJIA U NpUHYUNbLI Yes10cCmHocmu u
camoopezaHusayuu [9].

DTO O3HauyaeT, UTO noJfie onpefeNieHHOW MNPOCTPAHCTBEHHOW KOHPUrypaumum MoxeT ObiTb
3aperncTprupoBaHo 8 /16oM usudeckom uau buonozudeckom obvekme, Tak Xe, Kak N B Gpr3myeckom
COCTOAIHMM BaKyyMa, rfe Take CyLUecTBYeT 3anucb. M3MeHeHUA CNUHOB8020 COCMOAHUA cybcmaHyuu
MO2ym U3MeHUMb ee 3/ieKmpuyeckue U MazHUMmMHvle c8olicmad, HaMAdzHU4u8aeMocms, memnepamypHoe
cocmosHue u opyaue cgoticmaa [10].

MNMEPEOAYA KOHOUTYPALINA

BneuaTtnAwowmin npumep MHTEPAKTUBHOIO BO3AENCTBMA Ha BHELIHee TOPCUMOHHOE Mofie C Uenbio
n3MeHeHuA GpU3nMUYeCKon CTPYKTYpbl NpeanaralT B cBoeM 3KcrnepumeHTe Hauanos u Cokonos. [lga
PYCCKMX unccnefoBaTena npeanonaratlT, UYTO TOPCUMOHHBIN reHepaTop, co3gaHHbin 0. B. Li3daH



KaHb)XeHOM, MOXeT ObiTb MCMOJMIb30BaH AN U3MEHEHUA XapaKTEPUCTUK XKMBbIX 00beKToB. Mbl He
MOXeM ybeauTbcs, AENCTBUTENIbHO JNIM CyLIeCTBYET TakKoW reHepaTtop W MPOBOAWICS NN Takon
sKcnepumeHT. OfHaKo, xoTenocb 6bl yKasaTb, YTO KOHUENUWW M UAeU BReYyaTaioT. OTO NPUHLMNLI
npoLiecca, COOTBETCTBYIOLLENO HALLEMY MOHUMAHUIO.

PaccmoTpyM  reHepaTop TOPCMOHHOFO MOfs, CKOHCTPYMPOBAHHBLIA Kak nepepaolias u
npuvHMatowas Kamepsbl. Ceyac, B HalleM MPefnosiaraeMoM 3KCNEPVMEHTE, B NepeaaloLlyo Kamepy
Mbl MOMeLLaemM YTKY, a B MpuHMMaKOLWYy0 — Kypuuy. Tenepb Kypuua CTaHOBUTCA MPUEMHUKOM
TOPCUOHHOIO Nona YTKN. Yepes HeCKoNbKO fHel, NoABepradch nepegawLLlemMmyca TOPCUMOHHOMY MO,
Kypuua Havyana 6bl nprobpeTaTb xapaKTepuctuku yTkn. Ounsmyecku, Kypuua morna 6ol npuobpectun
nepenoHYaTble IANKKW, YTUHBIN KIOB U T.4.

30ecb Mbl TOBOPMM O MOTEHLMANbHOM KOHCTPYMPOBaHUM GU3NYECKOrO COCTOAHUA, MCNOJb3yA
NPUIOXeHHblE TOPCUOHHble nonA (bupdeH Haszeleaem 3mo cKanApHoU 80/1HOBOU mexHonozuel).
CooTBeTCTBEHHO, Ou3MYecKad peanbHOCTb MOXeT OblTb  cHOpMMpPOBaHa, MW3MEHEHa U
moaunduUMpoBaHa NocpeacTBOM BO3AENCTBUN TOPCMOHHOrO nons! B BbilenpuBefeHHOM Npumepe
MHpOPMaLNOHHOE Mone, onpeaensaiollee NaTTEPH KypuLbl, CTano Obl “3apaMeHHbIM” MAaTTEPHOM YTKU.
I'Ipvl OOCTaTOYHOM BpeMeHN BINAHUNA BHEWHEro TOPCMOHHOIO NoJiIA YTKH, I/IHd)OpMaLWIOHHOG none
Kypuubl M3mMeHmno 6bl cBOM NaTTepHbl. Kak cnegcteue, dusmyeckas cTpykTypa Kypuubl nprobpena 6bl
HoBble YepTbl. [OCKOMbKY MHPOPMALIMOHHO/TOPCUOHHOE MoNie KypuLbl 3apAAUIOCL Gbl NAaTTEPHOM
YyTKM, CO BpemMeHemM ¢u3nyeckas Ouonorma Kypuubl MepeopraHusoBana 6Obl cebs, 4TOOLI
NpMCcNocobuTbCA K U3MEHEHWAM B CBOEM MHPOPMALIMOHHOM norne.

PEANIbHOCTb KAK MPOEKLIMA NMEPBUYHbBIX TOHKIX MOJEN

OcHOBbIBasACb Ha BbILIEOMMCAHHOM, HeMb3A He MOAYEpPKHYTb, YTO du3nyeckasa peasibHOCTb —
BOUCTUHY MNPOEKUUs MePBUYHBIX TOHKMX WMHOOPMAUMOHHBIX MoNel. MMeHHO 3mu cmpykmypel
noosepeaiomca 8o30elicmeuio, 8/USHUIO U 3apsAdke. HenocpeacTBEHHO 3T TOHKME MoOJiA
obecneumnBaloT NATTEPHbI UMW NHOOPMALMIOHHYIO OCHOBY, YNPABAAIOLLYO S1eMEHTAPHBIMU YacTrLamMn
B popmMmpoBaHUN GM3NYECKON peanbHOCTM. TOUHO TaK e, KaK pagvoCUrHanm MOXET YNpasBisTb U
KOHTPONUpOBaTb KOpabrnb B Mope, “TOHKME” NHHOPMALIMOHHbIE MOJA 1 TOHKME SHEPrn YNpaBasaoT
naTTepHamMu BblpaxkeHnsa ¢usnyeckolr matepum, Kakom Mol ee Buanm! YTto6bl npousowwno ¢pusmnyeckoe
W3MEHEHVE, TOPCUOHHOE MOfie [OMKHO W3MEHUTb MNATTEPH TOHKUX WHGPOPMALMOHHBIX MONEeN,
ABNALWMNXCA peanbHbIMK WwabnoHamn matepum! OYeBUAHO, MMEHHO 3TO U MPOUCXOAMT B Cllyyae
BbILLEOMNNCAHHOrO NpUMepa.

OfHaKo, mopcuoHHsle nosa 8o30elicmayrom 8cez0d, 0axe ecsiu He cywjecmayem HemeOs1eHHbIX Usu
ouyegUOHbIX 3¢hpekmos! Dr3nyecKon peanbHOCTM He HY)KHO HMKaKoe BreyatndAwllee M3MeHeHue.
ToHKMe WHTepaKTVBHble 3(GEKTbI MPOUCXOAAT B TOHKO-IHEPreTMUecKux MofiAX M Ha KBAHTOBOM
ypoBHe. CornacHo bupgeHy, BupTyanbHble (HeHabnogaemMble) NaTTepHbl, pa3MeLlalowmnecs B TOHKNX
nonAx, Moryt Bo30y)KaaTbCA UNM 3apsaxatbcA. Kak TONbKO MHAMBMAYYM MNpubaBua AOCTAaTOYHO
SHEPruu K NaTTepHy, NpobUBAETCA KBAHTOBbIM MOPOT, 1 BUPTYasbHbI/ NaTTEPH CTAHOBUTCA peasibHbIM
B MaTepPUaNbHOCTU.

TOPCMOHHbIE NONA NOAAAKTCA PE3SOHAHCHOMY BO3AEVCTBUIO

XOTA TOPCUMOHHOE MNoJie He MEHAET IHePruto NbOoM CUCTEMbI, OHO MOXET CoBMagaTb Mo ¢ase ¢
BOSIHOBOW ¢yHKUMeN. [lenaa 310, OHO 3aksadsisdem uHgopmayuro 8 cucmemy. Hanprmep, n3BecTHoO,
uyto 6Uuonornyeckme Knetknm n b6uonornyeckme MpoLecchl YyBCTBUTESIbHbI K OECKOHEUYHO MaslbiM
3M1eKTPOMarHUTHLIM NOAAM 1 KonebaHnAM reomarHUTHOro Nnons 3emnu.

TpapuumMoHHanA 3NeKTPOMArHMTHaA TEOPUA He MOXET OODBACHWUTb, Kak Takue 3feKTPOMarHuTHble
Mons HW3KOro nopsagKka BAMAT Ha 6uonornyeckue 3ddektbl. OfHako, paccmoTpute TO, 4YTO
6ronornyeckne 3neKTPOMarHUTHble nons o6nafalT TOPCMOHHO-MONEBbIMK  KONUAMU. WMeHHO
BO3AENCTBUAMY _TOPCMOHHOIO NOofA MOXHO OOBACHUTL MejIkoMaclTabHble B3aMMOAENCTBUS,
BHOCAWME UHPOpMaLMio. DTO Habnoaanocb y MoHa (3apsaKeHHOW YacTuupbl) B MONIEKynie MPOTENHa,
KoTopas rnoagepranacb AeNCTBMIO BHELHEro TOPCMOHHOIO nons. IoH oTBeyan Ha BHellHee none




nocpeacTBoM pe3oHaHca [12]. Buonornyeckoe aencTBrie Ha MOH NPOTEVHA OKa3blBafiocb  HGnarofdaps
3¢ deKTamM TOPCUOHHOW NHTEpdEPEHLMN Ha KBAHTOBOM YPOBHE.

PE3OHAHC C ®OPMOW

TakKe, pe30oHaHCHble BO3LENCTBUA MOTYT UCXOAWUTb OT MACCUBHBIX FEHEPATOPOB TOPCMOHHOTO
nona. Pycckne wccnepoBaTeny onpepenunun, 4To HeKOTopble O0OBbEeKTbl, OCOOEHHO uMmeloLme
onpefeneHHble reoMeTpuyeckre CBOWCTBA W KOHKpeTHble ¢GOopMbl, BCTYMalT B pPe30HaHCHoe
B3avmogeincTeme ¢ 6ronornyeckumm obbvektamu [13]. Viccnepyemble Gpopmbl BKAOYANy NMpamuabl,
KOHYCbl, LUWIUHAPbI, TPEyrofbHWKK, cnupann u Kynona. O6HapyXunocb, uto nobon 06beKT ¢
reoMeTpryecKMmy NponopumamMn, YAOBNETBOPAIOWMMY NpaBuiy 3onotoro ceyerms (1:0,618) moxer
paccmaTprBaTbCA Kak NAacCMBHbIN TOPCUOHHBIN reHepaTop.

MaccBHble TOPCUOHHbIE FeHepaTopbl CO3LAT MONAPU3ALMOHHbIE HapyLieHUA B ¢r3nyYecKom
Bakyyme. [laTTepHbl nonApusauuMn BbIIMBAOTCA B BUPTyalbHble  CWMb M3  BaKyyMma,
B3ammopencTaytowme ¢ buonornyeckummn cuctemamun. CnMH — CBOWCTBO BellecTBa OTKPbIBAaTbCA
BNVAHUIO TOPCUMOHHbIX Moniei. OH CBA3aH C BEPTMKaNbHbIMU BUXPAMU, YCTAaHOBUBLUIMMUCA B
BaKYYMHOWN cOCTOAHUWN. TOPCMOHHOE MoJsie CMOCOBHO  U3MEeHATb CKOPOCTb Noboro ¢ursnyeckoro
npouecca. Hanpumep, O6blIO 3KNEPUMEHTaNbHO YCTAaHOBMIEHO, UYTO TOPCMOHHOE MOoNe MOXeT
3HA4YuUMesIbHO U3MeHAMb KosebaHue Yyacmomel Kpucmasnna keapua [14].

MATHETW3M MPOWM3BOAUNT TOPCMOHHOE MOJIE

RIGHT | LEFT
Torsion field |N S| Torvion fietdt

adapted from Nachalov & Sokolov

PucyHok 7.9 TopcnoHHOe none MarHuTa. Ha pucyHke noKasaHa popmd MopcUoHHO20 NOJIS NOCMOAHHO20 MA2HU-
ma. 3amememe, ymo cywecmaytom [Ipa-eoe u Jlesoe mopcuoHHble Nos (Cesep MA2HUMA A8/19eMCsA NPABbIM MOPCUOH-HbIM
nonem). Kaxowlli ¢pusuyeckuti ob6vekm obnadaem moOpCUOHHbIM nosieM. bnazodaps smomy akmy, mopcuoHHoe nose
NnocMosAHHO20 MazHUMa cnocobHo 83aumodelicmgosams c siobol cybcmanyuel, daxe ¢ mou, Komopadsa He HamdzHU4usdema

unu seasemcs ouamazHumuod. (Cm. lNpunoxeHue k enase, N° 27)
JIEBOE
TOPCUOH-HOE none
MPABOE

TOPCUOH-HOEe none

MpupoaHbIn 06bEKT, CNOCO6HbLIA AeNcTBOBaTb Ha Nobylo ¢usmyeckyto cybcTaHuuio, ABnaeTcaA
NOCTOAHHbIM MarHUTOM. MarHUT MoXeT JeNCcTBOBaTb Ha OOBEKT, AaXe ecnn OObeKT He MOXKeT ObITb
HaMarHM4YeH — Ha /loboN 0OBEKT, XKNUBOW MU HEXMBOW. Kak? Kaxkabll MOCTOAHHbIVM MarHUT obnapaeT
CBOVMM TOPCMOHHbLIM MOfeM. DTO OTKpbITME OblNO CAENaHO 3IKCMNEPUMEHTANIbHO  PYCCKUM
nccneposatenem A.M. BelHukom [9].

MoCTOAHHDBIA MarHUT obnagaeT He TONbKO OPWMEHTUPOBAHHBIMY MArHUTHbIMA MOMEHTaMK, HO U
KNnaccrMyecknon CNMHOBOW OpueHTaumen, NoaaaoLenca TOpCUMOHHOMY Nosto. TOpCMOHHOE none 1 ero
3pPeKTbl OTAENEHbl M OTANYAKOTCA OT TEX, KOTOpble Mbl 3HAEM W BUAMM KaK MarHUTHblE CUSIOBble
nmHUK. OHO MOXKeT BAMATb Ha byl CyOCTaHUMIO, OaXKe Ha Ty, KOTOpasa He HamarHu4yMBaeTcA.
Hanpumep, MarHUT MOXeT BNMATb Ha CBOWCTBa BoAbl. Boga — oduamazHemuk, TO eCTb He MOXeT
HamarHmumBaTbcs. OfHAKO, cmpykmypa Bofbl O6yfneT pearMpoBaTb Ha TOPCMOHHOE MoJie MarHuTa.
KoHeuHo, no6oe MarHUTHOe Mofe CBA3aHO C TOPCUOHHBIM. KaK MCTOUYHUKK OBHapY»KMBaeMbiX
MarHUTHbIX ABNIEHWIA, PYKU A8/AMCA UCMOYHUKAMU MOPCUOHHbIX nosied (CM. PUCYHOK 7.5).

MATHETM3M CBA3AH CO CMMMHOM

MarHut obpasyeTca 6Gnarogaps CBSA3aHHOMY BblPAaBHUBAHMIO MaJIeHbKMX 3apsPKEHHbIX YacTul
(MarHuTHbIX 0bnacTen), ABNSIOWMNXCA OCHOBOW MaTepuranbHo CybcTaHUMM MarHmTa. Kaxaas yactuua -
ManeHbKas Bpallalowancsa chepa C CeEBEPHbIM U 0XKHbIM nofitocamun. MNof BAMAHMEM BHELIHEN CUSbl,
TaKoW, KaK MPUCYTCTBUE MAarHUTHOTO MOJIA BO BPEMs KpUCTariM3aumum cybcTaHLmm unv npucyTcTeune




TeKyLLero noToka, 6yaeT nponcxoanTb OAMHAKOBasA opuveHTauusa Bpauwawowmuxca chep. CybcTaHUms
CTaHOBUTCA HAMArHUYEHHO.

OnonHakoBble W CBA3HblE KOMNIEKTUBHbIE BPALLEHMA 3apA)KEHHbIX YacTul, Co3faloT  CnuH/
TopcuoHHoe none. CnNnHoBoe none popmupyeT ABa KOHYCa, BOBHE U3 LleHTpa MarHuTa (CM. pucyHoK
2.2). B ogHOM KOHyCe KOMeKTVBHble CMUHbI (BpalleHUsA) BHOCAT CBOW BKMaj B MOTEHLManbHoe
[enCcTBMEe CUMbl BUXPA NPOTUB YaCOBOW CTPENKN. B opyrom KoHyce KONNeKTUBHbIE CMHbI (BpaLLeHuA)
BHOCAT CBOW BKJ1aZ B MOTEHUMANbHOE [ENCTBME CUbl BUXPA MO YaCOBOW CTpesiKe. DT CMHOBbIE MOoJiA
BbI3bIBAIOT KPYrOBOE [iBUXEHWE HUTEN SHEPIUUN YaCTUL, LUPKYNPYIOLLNX B BaKyyMe.

MATHUTHbIN MOTOK

MarHuTHble nontoca co34aloT OTKJIOHEHUA B BaKyyMe, KOTOpble NPOABAAIOTCA B BUAE MarHUTHbIX
CUNOBbBIX JINHUI, TO eCTb, NOTOKa. BnnaHue nons BpauweHua co3paeT MHTepecHbllh 3ddekT. Korga
YacTULbl TEKYT MO MAarHUTHbIM HUTAM, OHU BbI3bIBAlOT OTKNOHEHUSA, NMH6O No, NMMHGO NPOTUB YACOBOWA
CTPenKy, OT CBOEro NyTu, TO eCTb, C/iefyloT NyTy No cnupanu. Kaxabli MarHUTHBIN MNOMOC HapyLllaeT
MAOTHOCTb YacTuL B BaKyyme. DTO CO3AAET OTKJIOHEHMA, HapyLlalowmne B HEM eCTeCTBEHHbIN GanaHc.
OTKNIOHEHMA AaBNeHUA HAaNPaBAATCA MO0 K, TGO OT NosoCca MarHUTa.

OTKknoHeHnA Bcerga OyayT NposBRATbCA B BuAe MoToKa. CKanApPHbIA MOTOK WU ABUMEHUe
BO3HWKAET BCerfa, XoTs Mbl €ro 1 He Habnogaem. Boitarreas sHepruto n3 6e3rpaHMYHOro UCTOYHMKA B
BaKyyMe, MarHUT MHULUMUPYET NOTOK B IOXHbIN nosntoc. [MocpencTtBoM CnmpaneBngHoOro BUXPEBOro
OEeNCTBMA MONA BpaLLeHUA, HATU YacTuL, KaXKeTCA, BTAMMBAIOTCA B HOXKHbIA MOMIOC, BbiTaSIKMBaeMble
OTKJIOHEHVAMMW, YCTAHOBMBLUMMUCA B OKpYXKalolleln obnactn. Buxpb BpalleHus no YacoBOW CTpesike
OKa3blBaeT LIeHTPOCTpeMUTENIbHOE, CKUMALOLLEe, YINOTHALLEee AeNCTBUE, BTAMMBAA SHEPIUi0 B MOJIOC
(cMm. puCyHOK 6.1)

LLEHTPOBEXXHOE W LLEHTPOCTPEMUTENIbHOE AEVNCTBUE

Bpalyaowunca Buxpb ynnoTHAET, KOHUEHTPUPYET N GOKycnpyeT MOTOK U3 BaKyyma B HXKHbIV
nontoc. Ha ceBepHOM MositOCE MPOUCXOAUT MPOTMBOMNONIOXKHOE. [OTOK, NOKMZANLWNIA CEBEPHbIN
MosoC, ABWXKETCA MPOTUB YaCOBOW CTPESIKM B BUAE CNMPaNeBUAHbIX BUXPEN. ITO LEHTPOOEXHOE,
pacwupsolwee aBwkeHue. KoMOUHUPOBaHHOe [encTBMe [BYX MOJIIOCOB CO3JaeT MexaHW3M Tuna
Hacoca (BTArMBaHWe-BbITATMBAHWE), BbITATMBAIOWErO SHEPrUi0 U3 BakKyyma B IOXKHbIA MOMOC U
HanpagnAwLlero ee U3 ceBepHoro. CosfaBaa NoTeHUUanbHble OTKIIOHEHUA B GU3MUYECKOM BaKyyMe,
Mbl UMeeM MPUHLMMNbI ANA 3aXBaTbiBaHWA SHEPTrW HYNEBOWN TOUKK - “cBOOGOAHON SHeprun’”,

MocmosHHbIlI MazHUM — 3MOo 8aKyyMHbIli 08u2amesib, noddepxusarwWuli ceoe NOCMOAHCME0
NpoooIKAWUMCA 8bimsAU8AHUEM 3Hepauu u3 6e32paHUYHO20 3Hep2emu4ecKo20 UCMOYHUKA
eakyyma ( makxe Hazeieaemoz2o Mopem [jupaka unu Kocmudeckum Mopem) [16].

MATHET/3M B PE3OHAHCE C MICTOYHNKOM

HacTpanBaacb Ha NCTOYHUK SHEPrUM BaKyyMa, CTEPXXHEBOW MarHWUT yCTaHaBNMBAET Pe30HAHC, TO
€CTb, 3aMKHYTYIO Lierb, B KOTOPOW ero 3/1eKTPOMarH1UTHble NOoJA MONyYaloT HeMpepbIBHbIA NOCTOAHHbIN
3apAg. MNocToAHCTBO MarHUTa obecneynBaeTcsa 3aMKHYTOW LieMblo, AeNalollell MarHUT 2eHepamopom
c80600H0U 3Hepauu [16].

Mofo6HblE NPUHLMMBI NPUAOKNMBI M K MarHATHbBIM NOJNIAM B pyKax, YCTaHaBANBAKLLMM PE30HAHC C
SHeprnamMmn Bakyyma (CM. pucyHok 6.18). B aTom nprmepe, MarHUTHOe MNosie YenoBeKa HernpepbiBHO
3apAXKaeTcA 3MeKTPOMArHUTHOM 3Heprvell pe3oHaHCHbIX YacToT OKpyXatowero Bakyyma. OpuH
npumep — yactoTa LLlymaHa, ABNAOLWaACA TakxKe eCTeCTBEHHOM YacTOTOW YenoBeYecrMKx cnuctem. Takom
pe30HaHC NEPEBOAUTCA KaK NojydeHne CBOOOAHON SHEPTUN UAN “YeHHENHT".

MONAPHOCTb — CBOVICTBO BPALLIEHMA

Ha ka)KpomM MarHMTHOM MoJIkoCe CYLLeCTBYOT HATU 3apAaXeHHOro notoka vactuy [18]. OHum cnepytot
NPOTMBOMNONOXHbIM NaTtTepHam. OAMH NOTOK — ABUXKEHME 3aPAXKEHHbIX YaCTUL, MO YaCOBOW CTPErKe,
YyTO MPOABNAETCA KaK oTpuuaTesibHaa 3neKTpuyeckasa MoNAPHOCTb. [pyron naTrepH — ABUXKEHUe
3aPAXKEHHbIX YaCTUL, NPOTMB YaCOBOW CTPESKU, YTO MPOABNAAETCA KaK NOJIOXKUTENbHAA 3NeKTpuyecKas
NONAPHOCTD.



MmeHHO HanpaBneHue Bpallalolerocd BUXPA ONpefensaeT >SNeKTPUYECKYID MONAPHOCTb.
MnoTHOCTb BpalleHna BUXPA — MIOTHOCTb HUTEW YacTul, BpalLalolmMXca B BUXpe, — onpegendert
OTK/IOHEHVE WX CUTYy 3NIeKTPUYECKOW MONAPHOCTW. 3fecCb Mbl OMWCanu, YTO 3SneKTpuyeckas
NONAPHOCTb  ABNAETCA  pe3ynbTaToM, a He  MPUYUHOW  MOTEHUMANbHbIX  OTKIOHEHUN,
yCTaHaBNNBAILLMXCA B BUPTYaNnbHOW peanbHOCTU.

dneKTpuryeckasa NoNAPHOCTb MOXET ObITb ycuneHa. Pa3nuyHbiMy Nogxofamm K 3TOMY ABAAIOTCA:

- banaunc u 3apad unu ycuneHue omknoHeHuli (3axeam 6osbwez0 Kosuyecmea

ceema)

« banaHc u peeynupoeka HanpaeeHul suxps epawjeHus

+ Yeenu4yeHue nmomHocmu epaujeHus nocpedcmeom maA2UBaAHUSA 8 8UXPb

6o0s1bWez0 KosluYecmed s3HepzemuyecKux Humeu

BoliweykasaHHble delicmeus 6ydym 3¢h¢hekmusHO usmeHAMb 371eKMPOMAzHUMHbIe ceolicmea
epawjarouwje2ocsa 6u3pA, MAKOz0, KAK 4YaKkpd. BelweonucaHHoe o6cyxO0eHue makxe moxkem
Xopouwlo onucbleambs pabomy 4akpsl. 3mo pewidlOWds NPU4YUHA, hoYyemy 4akpa 00/PKHA 6Gbimb
8ce20a nodo2HAHa U c6anaHcupoeaHa co ceoeli npasusbHoOli cnuHOBOlU opueHmauyueli, a He
ocmasamoecs 8 cmamu4yeckom U/lu He 8pawjarowieMcsi NoJIoX<eHUU. Buxpe unu epaujeHue 4akpol
nompebyem 6osnbwezo 31eKmpuveckoz2o 3apAada. (Yakpy mMoxHO paccmampueame KAK MUHU-
mocm JiliHwmeliHa-Po3eHa - BHympunpocmpaHcmeeHHblIli coedUHUmMerns.)

STOT NpuHUMN 6blN NPOAEMOHCTPUPOBaH B 3KcrnepumeHTe [131a OnaHaraHa B 1976 rogy. OH
BpaLlan BOAy B BUAe BUXPA U OTKPbI1, UTO BpallaloLanca BoAa co3faeT 3neKTpomMarHutTHoe norne. Mpu
cKkopocTy BpalyeHna 1000 060poToB B MUHYTY, Npuban3uTenbHo 10-CaHTUMETPOBLIA BUXPb BOAbI
co3paeT HanpsxeHue 10000 Bonbt! 3aTem, BMXpb pa3pyllaeTcs, a 3SNeKTPOMarHWTHasa SHepruA
nornowaercs Monekynamy Bogbl. Boma cTana marHWTHO 3apsikeHHon! Takas Boga ob6nagaet
MOMOXNTENBHBIM BJINAHMEM Ha WOHHbIN OOMEH B KIEeTOYHbIX MemOpaHax. 3apseHHas Bogja
yCMNMBaEeT KpUCTanyeckne CBONCTBA »KUAKOCTU. Tpya Bcel Xu3Hu n3BectHoro Buktopa LLob6eprepa
6bl1 NOCBALLEH U3YUYEHNWIO 1 MCMONb30BaHMIO SHEPTUN BpaLlatoLlerocs suxpsa sogpl [19].

CHOBA BE3JECYLLEE

PncyHok 7.10 CusiHue (rano) B pyke.

TopoudanibHas (NOHYUK) hopmMa — NPUHYUNUAbL-HASA XApaKmepucmuKka MdzHUMHo20 noss. MazHUmHas oce cesep-toe
yeHMpUpPoOBAHA 8 cepe-OUHe omeepcmus nocepeduHe mopd. Takas opma sengemcs OOHUM U3 ACnekmos O0B8UXeHUs
cnupaneeuaHo—epawawbueeOCH 8uxpA, 3axeamel-earouwieco u ucnyckarnouw,e2o ceem u SHepeuu. Top -
eunepnpocmpchmeeHHblU Me)KnpocmpchmeeH—HblCI coeBUHumenb supmyarbHbIX peaﬂbHOCI’neU. OH -
MeXXnpocmpaHcmeeHHsoIl 8UXpb.

Ecnun CTep)KHeBOIZ MarHuUT NOMecCTnTb B 3aKprTbIIZ KOHTeI7IHep, TO MalrHUTHblIE CNOBble NTNHUN 6y,EI,yT
3axBaTblBaTbCA. OTO CU/IbHO CAABMMBAET MarHUTHOE MoJfie, Kaknm mbl ero 3Haem. OfHaKo, CnMHoOBOEe
noJjie MarHmtTa He MOXET U He SKpaHuUpyeTcA KOHTeﬂHepOM. N6o TOPCMOHHOE nose MarHuTa
cywiecTByeT B (I)I/ISI/I‘-IGCKOM BaKyymMme, OoTnnyarwLwemMca OT Hallero TpexmepHOro npoctpaHCcTBa. Mbl
CCbl1aeéMCA Ha BEKTOP MoTeHUMana, cyuwecTsyrouwero B oTcyTcreme Ha6J'IIO,EI,aEMOFO MarHMTHOro nonA



(cm. prcyHOK 2.11). 3HaMeHUTbI SKCNEPUMEHT, N3BECTHbIN Kak 3dpdeKkT boma-ArapoHoBa, yCTaHOBU,
UTO BEKTOp MoTeHUuana obnagaeTr Janeko uaywmm 3dpekTom, Ja)ke eCcnu MarHUTHble Monsa He
CYLLEeCTBYIOT B HOpMaNibHOM npocTpaHcTBe. CornacHo Tunnepy, 8ekKmop nomeHyuaaa — 3mo c8a3b ¢
moHkoU cgepoli. OH CyLeCcTBYEeT Y CTEPXKHEBOrO MarHuTa. Bektop moTeHumana co3gaeT marHuTHble
nons B pyKax.

PYKA KAK XMBAA AHTEHHA

Bo3Bpalyasacb K MarHeTusmy pyku, Mbl OBHapyMBaeM HECKONIbKO WMHTEPECHbIX aHalornim co
CTEpP’KHEBbIM MarHUTOM. Ho TakXe CyLLUeCTBYIOT HeCKONIbKO HeoOblUHbIX pa3nuuuii. Kak yrnepogHo-
3NEeKTPMYECKN-CBETOBbIE CYLLECTBA, Mbl HafesieHbl CMNOCOOHOCTbIO WM3MEHATb WU MOAYNMPOBaTb
YacToTy, B OT/INYME OT MaTePUX Ha KPEMHMNEBOI OCHOBE.

OMoUMA U HaMepeHue perynupyiot Bubpaumm B SHEPreTMYecKoM Mosie  YenoBeka.
lfonorpaduyeckas npupona YenoBeyeckoro Tena u 1 sHepreTMyeckoe rnosie YenoBeka nomMeLlatT Bce
3TV BUOGpPaLMM Ha NAioHb BaLlen pyKu!

Amo nonoxeHue xopowo ompaxeHo 6 mpyde Banepu Xawm, Uucmumym Cepoye/
Mamemamuka, [Jaeucom u Poyncom u MHo2umu dpyaumu. BnusHue smoyuii makxe moxxem 66imo
8UOHO HA KUPJIUAHOBCKUX ¢homozpadgpusax, HapAdy ¢ Opyaumu memodamu ¢pomozpaguposaHus
aypel.

Pyka coegunHaeTca c ceppuem, HamepeHuem n CKanapHbIM AenCTBMEM MO3ra. YenoBeyeckoe Teno —
XMBadA aHTEHHA, N KaK TaKOBOeE, ABMIAETCA NPMEMHMKOM 1 N3flydaTesieM HEBEPOATHOWN NOJSIOChl YacCTOT.
JlapoHM HecyT MPOTMBOMONOXHbIE MarHUTHble NONAPHOCTM. TbibHAA CTOPOHA KaXAoW PYKM TaKxe
HeceT MPOTUBOMOJIOXKHbIE MarHUTHbIe nontoca. CNUH/MOpCcUOHHOe None KOHNYECKN MPOoCTUPaEeTCA B
obovix HanpaBneHUsX M3 LeHTpa NagoHn (CM. pucyHoK 7.5). Top LeHTpUPOBaH BOKPYr MarHUTHOMO
SKBaTOPa U OAVMHAKOBO PAacNpOCTPaHAETCA Ha 06enx CTOPOHax PYKN.

OueHb NOXoXe, YTO CNMpaNeBNgHOE BUXPEBOE MoJie PYyKM CBA3aHO C GOpMON CnupaneBugHOM
sHepruun B JHK. CnvpaneBuHbIil BUXPb Ha MHOFO MOPAAKOB YBEMUMBAET BENIMUUHY, NOO SHeprua
KONNIEKTUBHO paclumnpsAeTca BoBHe 13 wabnoHa AHK.

TOPCVOHHOE NOJIE - CMUH/CMNH B3AUMOOENCTBUE: OKOHYATEJIbHbIA OTBET...

HeT oKOHuYaTenbHbIX OTBETOB, HO Mbl MOXEM MNPOAOMKaTb BbICKa3biBaTb MPEANONOXKeHMA O
BEePOATHOCTAX. KaKoBbl Apyrne BO3AENCTBIA, ABNAIOLMECA PEe3yNbTaTOM Nofen pyk?

[aBante paccmMoOTpMm BAUAHWE CNWH/CANH B3aMMOAEWCTBUN TOPCMOHHBIX MONen PyK Ha
61ONOrNYeCcKyo 1 TOHKYI0 MaTepun. TOPCMOHHbIE NONA B3aUMOLENCTBYIOT C APYrMMU TOPCMOHHbIMU
NonAMU. 3TO HayUHbIN GaKT. TakxKe, UMEIOTCA NPUMEPDI, e OHY MOTYT OKa3blBaTb HEMOCPEACTBEHHbIE
WHTEPAKTVBHblE [ENCTBAA MEXAY SHepreTMyeckom noACTPYKTYPOM TOPCMOHHOMO nona U
3NEKTPOMArHUTHbIM NOJIEM.

JT0 06bAcHAeTcA AnekcaHgpom LUnunbmaHoMm, NOCTPOMBLUMM  YHUKAJNbHBIA  reHepaTop
TOPCUOHHOrO nondA. TakKe, OH obcyxpaan ¢ur3nyeckme CBONCTBA TOPCUOHHBbIX nonei. LnunbmaH
NCMONb30BaN TEPMUHbI CNUH WU AKCUOH KaK CMHOHUMbI MOPCUOHY. WTaK, CMNH/aKCUOH/TOPCUOHHbIE
NonA OTHOCATCA K OOQHOWM U TOW e CYLHOCTW, N Mbl PaBHO3HAYHO UCMOJIb3yeM 3TY TEPMUHONOINIO.
CornacHo LUnnnbmaHy, CNH/akCMOH/TOPCMOHOE MOJIe COCTOUT U3 CIIOXKHBIX GOPM COeAMHAOLLMXCA,
CNYpPanbHO BPaLLAOLWMXCA CTPYKTYpP. B yactHoCTH:

“HapAagy CO CNMPaneBUAHbIMA HUTAMK, CyLWeCTBYeT MOTOK 3SHeprMm 6GONnblUON MAOTHOCTY,
obnapamowWwmii NCeBao3apaaoM W cosjalowWwuie  MarHUTHoe none”. Hutm mn cnnpanu  “oyeHb
YYBCTBUTENbHbI K BEJIMUMHE 1 HanpaBneH1Io BEeKTOPHOro noteHumnana”[20].

WnunbmaH onucbiBaeT CMMH/aKCUOH/TOPCUOHHOE MoJie Kak MeCTO POXAEHUA WM UCTOUYHUK
BUPTYasnbHbIX YacTuu. B npoctpaHcTBax “Humel cnupanel” reHepupyloTca 4acTuubl, NMOXOXWe Ha
HENTPUHO, OHM HecyT pa3HoOoOpasHble XapaKTepUCTUKKU, BKIOYAA Cnekmp pe3oHAHCHbIX Yacmom.
ba3snpyAacb Ha HECKONbKMX rogax 3KCMEepVMEHTOB U M3yuyeHMA [eCTBMA TOPCMOHHBIX MONen Ha
6uonornyeckytlo matepuio, LUnunbmaH 3ameTun, uTO AeNcTBME NPUAOXKEHUA BHELWHUX CNUH/
TOPCUOHHbIX NOJIEN Cy»aT Ans:



+ Yeenu4eHusa 6uosHepzemu4ecKo2o0 nomoka 8 pacmeHusAx

+ YKpennexnus umMMyHHOU cucmembl XKXUBOMHbIX

+ CoxpaHeHus 00/120CPOYHO20 (HeCKOJIbKO Hedellb) 0CMAMOYHO20 6/1UAHUSA,

Oaxce nocnie yoasieHue 6HeWHe20 NOJIA.

Takxe, LUWnuneman o6cyx0aem ucnonb3oeaHue JIIOObMU NACCUBHbIX MOPCUOHHbIX
2eHepamopoe u 3ameyaem, YmMo AKMUBHOCMb 6HYMPU NOJ1€60li CMPYKMype 60 MHO20M 3aeucum
om melicneli 3xcnepumenmamopa [20].

NOTEHLWMAN B3AVMOZENCTBUA

ANVAVV
YAVAVAVAVAI

PucyHok 7.11 Kpuctannnyeckas no-neBas CTPYKTYpa. Mol MoxeM 0CMbICIUBAMb UHGHOPMAYUOHHOE noJsie usu
“cnol” moHKoU 3Hepauu KAk n-mepHyro (n>3 ¢ 2unepnpocmMpaHcmMeeHHbIMU Xdpak-mepucmuKkamu) Kpucmanaauqeckyio
cemesyro cmpykmypy [A]l. Snekmpudeckuli U Mde-HUMHble 8eKmopsl 061adalom 8upmyanb-HeIMU NOOCMpPyKmMypamu,
Komopesle coedu-HAIOMCA U OMHocAMcA K 6osiee 8bICOKUM npocmpaHcmeam. feomeTpua smoli ceme-8ol cmpyKkmypsl
ycmaHasnugaem pe3oHaHC ¢ 6osiee CI0XHbIM NPOCMPAHCMBOM. Y3/10-8ble coeOUHeHus, 20e 83aumodelicmayiom
MHOXecmeeHHble 8ekmopd, pasoessiom uHpopmayuto u, 6yoy4yu HaACMpOoeHHbIMU, UMerom MexxnpocmpaHcmeeHHsil docmyn
K UHopmayuu u 3HepeemuyveckoMy nomoky. HopmaneHsle nammepHsi [B] 8 cemu mo2ym Odegpopmuposameca [C] nod
8/uUAHUEeM sHewHe2o” wyma’. [lammepHeol [C] npedcmasnsiom cobol 8X00 8 KpUCMAI/IUYECKYI0 Cemb Mo20, Mo XpAaHUIoCb
He2apMOHUYHO.

Yenoseueckne pyKuM CO3JaloT ecTeCTBEHHOe CMUH/aKCMOH/TOpCcuoHHOe none. Mbl AensemcA
reHepaTtopamy CrUHOBBLIX Mosner. BO3MOXHble B3aMOAENCTBMA 3TOro Noss C APYruMn CrHOBbLIMU
MonAMM BKJIOYAIOT aKyNyHKTYPHble TOUYKM (aKyTOUKM MAK MOPTbl OOMEHa 3Hepruen), Yakpbl 1 Bce
Apyrvne nepBUYHO-BTOPUYHbIE WM  MeHblune-6oMbluMe BMXPEBble 3JHepreTuyeckne LEeHTPbI
yesloBEYECKOro Tena 1 SHepPreTMyYecKkom aHaTOMUN.

Takke, Mbl MOXeM HaclaXpaTbCA MNPOLECCOM B3aUMOLEWNCTBMA, NPOUCXOAAUM  MeXay
TOPCMOHHBIM MOMIEM PyK M MHOOPMALMOHHBIM Mofem, OKpyxawowum buonoruio. Paccmatpusaiite
MHGOPMaLMOHHOE MOoJie Kak BMOPUPYIOLLYIO MAayTUHY 3NIEKTPOMAarHUTHOW SHEpPruv, AUHaAMUYECKyto,
YKUBYIO 1 Pa3BMBAIOLLYIOCA.

Brionone - ofvH KOHKPETHbIV BUA UHHOPMAUUOHHO20 NoJiA. [lpyrne TOHKO-MONeBble CTPYKTYpbl
TOXe MOryT ObiTb Ha3BaHbl UHEMOPMAUYUOHHbIMU nosamu. WTak, TepMyrH nHGOpPMaUMOHHOE none
LIMPOKO MCNOJIb3YyeTCA.

Bce 3T TOHKMe cCTpyKTypbl obnapatoT Hekoell GpOpMON 3MeKTPOMArHUTHOW MNpupoabl, U 3TO
O3HayaeT, YToO TOPCMOHHblEe MONA BCerga CBA3aHbl — (akmuyecku, 3mu UHMOPMAUUOHHbIe NoJsA
ABIA0MCA MOPCUOHHBIMU hosamu [21].

ToHKO-3HepreTuyeckmne unm NHPOPMALIMOHHbIE nons OpPraHN30BbIBAOTCA cBOMMU
NPONCXOXAEHNAMN B OTHOCUTENIbHO 60Jfiee  BbICOKMX MPOCTPAHCTBAX. TOPCUOHHbIE MonA
B3aMMOAENCTBYIOT C APYTMMU TOPCUOHHBIMY NOASAMM.

Bo3moxHO nu y6pame wym u3 moHKux noseli? Bo3mo)xHo su nepedesiame nammepHbl
6uonons ona HopMmasbHO20 xopouwie2o 300po8bA? Bo3mMoXxHO U paspywiums, 8bl4UCMUMb U



YHUYmMoXxxume 6uonona napasumos, 3dcopsioujux 6uonosie yesoseka U pacnpocmMpaHalWUX
60s1e3Hb? Bo3mMOXHO 1u y6pame wiymoebie nammepHbl, 6CMpoeHHble 8 MOHKue nossA u bepywue
Ha4yano e amoyusx?

OMOLUMM  CO3Jal0T CKaNIAPHYI0 3NeKTPOMArHUTHYI aKTUBHOCTb MOCPEACTBOM  MO3r/HEepPBHOM
CUCTEMBI U SHOOKPUHHbBIX Kene3. CKasaapHAs akmusHOCMb co30dem nammepHsl HAPYWeEHUsA, N 3TU
naTTepHbl CTAHOBATCA BCTPOEHHbIMU B TOHKO-NOJIEBbIE CTPYKTYPbI.

TexHnuecKky, Takoe Npoucxoamno Hekotopoe Bpemsd. Tpyabl lNpuopa, Panda u Mynbabl Knapk,
HapAagy C gpyrummu paboTamuy, Kak pa3 KacawTca 3Tux ugen. bonee Toro, buppeH yTBepxpaert, uto
COBpPEeMeHHas cKansapHaa TexHonorva obecneunsaeT noTeHuman “GopmmnpoBaHua MHPOPMALIMOHHbBIX
NaTTEPHOB', U 3TO YXKe NCMOoJb3yeTcA. TakKe, SKNepuMeHTasIbHble pe3ynbTaTbl PYCCKUX UCCIIe[oBaHMI
TOPCUOHHBIX NONEN MPOAEMOHCTPUPOBANN CMOCOOHOCTb M3MEHATb GU3NYECKMEe CBOWCTBA KMBbIX
opraHu3moB. Bce 3Tn yTBepAeHNA YKa3blBalOT Ha OAMH OLLENOMIALNIA BbIBOA;

Moo Oelicmeuem u3smMeHAIOWUX UHOPMAYUOHHBIX nammepHo8, husuvyecKkas peasbHOCMb
moxkem 6bImb npeobpa3oeaHa, usuyeckue usMeHeHUA obpamumel 80 épemeHU, hammepHbl
60n1e3HU Mo2ym 6bimb y6paHbl, a 300po8be 80CCMAHOBJIEHO... 8Ce 3MO ocyuwjecmandemcs
nocpedcmeom npocmozo 0ocmyna K U3MeHeHUI0 UH(POPMAUYUOHHbIX nosel, OpaaHusylwux
mMamepuio (}ueyio U HeXxueyio).

Takue ¢peHoMeHbI yxe 6bilu npodykmamu mexHosozuli 20-20 eeka!

COEOMHAIOLLEE NOJE

Bce xuBble KneTkn u Kaxgaa, GopmupyioLasa Ux Monekyna, CBA3aHbl C HEBUAMMOW, MOXOXKelN Ha
Kpy»eBo 6uononeBoi cTpykTypoli (cm. MpunoxeHna A u B). NMayTuHa unm 6uonone obecneumBaeT He
TO/IbKO HEBUAVMYK B3aMMOCBA3b KNETOK, HO U naamgopmy, HA Komopol Kaemku naaHupyrom
mpebytowytoca pabomy.

UndopmayuornHoe nose noxoxe Ha zpudenbHylo 00CKy, HA Komopol cHa4ana pucyemcs
¢yHKYuOHUpOBaAHUEe KnemokK - 6 supmyanbHom cmbicsie. Ha ocHoee 3mozo paboyezo nnaHa
ocywjecmensaemca nocnedyiowee eonsowjeHue ¢usudeckux npoyeccos. Pa6oma [JHK -
nepsuy4yHaa obpabomka 6uonosnesoli cmpykmypel. B 6uonone knemku Haxo0am mpe6byouwjuecs
nammepHbl U CMPyKmypbl, 3aKo0upoedHHble 011 cO30aHUsA Xueoz2o0 opzaHusmd. Ho, 8 mo xe
epems, nose nosyyaem 8600HYyI0 UH(opmayuio, Komopas o6GHoendem camy 2/106a/bHyIO
cmpyKkmypy naymuHei.

Utobbl npoucxopmna ¢usmyeckada >SBOMIOLUUA, BHOBb CO3[aHHble COCTOAHMA [OJSIXKHbI OblTb
“nocakeHbl” B MONEBYIO CTPYKTYPY, UTOObI KNETKU MMEeNN OCTYN K 0OHOBNIEHHOW UHpOpMaLuu.

OTciofa, Mbl UMeeM NMPUHLMNbI KNETOYHOI 3BOJTOLUMN.

YTto6b1 Npou3soLwno $prsnyeckoe n3MeHeHne, Hoeaa NHGOPMaLMA AA KNETOK AOMKHA NOABUTLCA B
nayTnHo/6uononesom/HGOPMaLIIOHHOM Nore.

CornacHo buppeHy n pycckum uccnefoBatensam, CTPYKTypa M UMHPOPMALMOHHOE cofepkaHue
3TOr0 MOAA MOFYT KOHCTPYMPOBATbCA W MEHATbCA C MOMOLLbI CYLLECTBYIOWEN TEXHOMOMUN.
Dusnyeckne N3MeHeHNA MOTyT NPOABNATLCA COMMTACHO M3MEHEHHbIM NAaTTEPHAM, KOTOpble MOTYT OblTb
BCTPOEHbI B MHPOPMALMOHHOE Mnone.

Brvionorn oco3HalT, UTO PEMOHTOM KIETOK YMPaBAAET HEBUMAUMOE BAVAHWE — Guonone wnu
Mopduueckoe none (He BaXKHO, KaK ero HasbiBaTtb). /IMEHHO 3TU HeBuaUMble MonsA obecneunsaloT
ronorpaduyeckyto NpPoeKkuuio B TpeTbe M3MepeHne HeobxoanMbIX 1 TPebylownxca naTTepHoB Ans
npoBseAeHna uonornyeckoro pemoHTa. usnyeckne saemeHTbl KNETOK NepecTpariBaloTCA C MOMOLLbIO
JeTanbHOM KaslbKK, MOC/IaHHOW W3 BbICWIEro MNpoCTpaHCTBa. Kak BuA WHPOPMALMOHHOro nons,
6uonone ciedyem 2onozpagudeckomy npuHyuny — nobasn yacTb NONA COAEPKUT MHbOPMaLMIO Lieforo.

CO3HAHWE CBA3AHO C TOPCUOHHbIM MNOJIEM

Kak MHoromepHble cyLiecTsa, Mbl Hecem B cebe TeXHUKY ynpaBieHus, BIUSHUA Y U3MEHEHUS CBOEW
dur3myeckom peanbHOCTU.

Co3HaHue n HamepeHue ynpasBnsaoT TOPCUOHHBIM MOMEM.



To ecTb, NOCPEACTBOM TOPCMOHHOIO NOAA Mbl 0b6nagaeM MexaHM3MOM [N CBA3W NonA pasyma C
TOHKUMU CTPYKTYpamu!

QopmynnpoBaHme TeoprM TOPCMOHHOMO MONA - He 3ajaya Ana gunetaHTa. M He 3agaya MHOruMx
yueHbIX. Mcnonb3ymasa maTtematuka - CBOW COOGCTBEHHbIA “BHe3eMHON” A3blK. [lo3TOMy, uTOObI
WHTEPNPETMPOBaTb PpU3nyeckre TeEOPUN, OTHOCALLMECA K MaTeMaTUYeCKOW TeOpUM, Mbl 3aBUCUM OT
3KcnepToB 1 creumanuctoB. OguH Takonm skcnepT — [xek Capdattn u3 AreHctBa lNpoasuHyTOro
WHTennekra.

PaHee B cBoell KHure mbl npeactaBunn Capdattn Kak co3gatensa “NMocTKBAHTOBOW” Teopun —
AVUCLMNNVHDBI, KOTOPas UleT 06bACHEHVE B3aNMOAENCTBMA pasyma 1 maTepun. CapdaTtTti paccmoTpen
OPUWIVHANbHbIA TEKCT PYCCKOro aBTOpa Teopum TOPCMOHHOro nona [23]. Mbl obHapyxunu, yto LU.
LLInnoB cBA3bIBaeT MeHTa/lbHOE MOJie CO3HAaHWA C TOPCMOHHBIM MOfeM. JTO OYEBUAHO U3 ABYX
yTBEpPXKAeHUI, untnpyembix Capdattn [22]:

Crp. 74 kHuru U, LUnnoea Teopus ¢pu3zuyeckoz0 8biKyyma:

Ha 3Tom ypoOBHe peanbHOCTY, peLlatoLlyo ponb Urpaet “ceepxco3HaHne”. Bce, uto npoasnsaeTca
KaK aKTMBHOE MPOUCXOXKAEHNE WAEeaNbHOrO, OEWCTBYET B paMKax YHMBEPCASIbHOrO npuHuMna
OTHOCUTENbHOCTY [22].

BTopown npumep: cTp. 75 TON Xe KHUTK:

MNepexop C NepBOro ypoBHA peasibHOCTM Ha BTOPOW (ypOBeHb NEPBUYHOrO TOPCMOHHOIO NMons)
NPOUCXOAMT... MOA AENCTBUEM BHELLHEro TOPCMOHHOIO NONA, KOTOPOe, Kak Ka)eTcA MOATBepPXAeHO
3KCNepUMeHTaMWU, ABNAETCA MeXaHM3MOM “Nona co3HaHmAa” [22].

B mepmuHax ounemaHma, 3mo npoeosanawidem, ymo Co3HAHUe - KJ/lo4Ye8oli U2pPOK 8
CKpbImom nopsdke peasnbHocmu. Ynopsdowusaiowjee enusHue Co3HaHuA Oelicmeyem
nocpedcmeom ceA3u C MOPCUOHHbIM nosiem!

CO3HAHUE, HAMEPEHUE U NOJIEBAA CTPYKTYPA

U3yuyeHue yenumerneii nokaszano, Ymo 6uos/eKmpomazHUMHbIe NOJMA 8 PyKAX MOXHO
moduguyuposams u ycunueame CozHamenoHbiM HamepeHuem npakmukyouje2o. TopcuoHHble
nonsa Bcerga CBA3adHbI C noseJleHUeM  3JIeKmpocmamu4yeckozo, MA2HUMHO20  uau
3/1eKmpoMAz2HUMHO20 NOJIA.

Mogundurkauma n ycuneHve OGUONEKTPOMArHWTHLIX MOMEN B pyKax Takke moambuuupyet u
YKpennaeT TOPCUOHHble MOfA B 0ONacTM OKPYKAaOWEro PYKM MPOCTPaHCTBA. TOPCUMOHHOe none
[ecTBYyeT Ha BaKyyM, BCTaBNAA B Hero MHGOPMALMOHHYI0 CTPYKTYpPY MOCPEACTBOM MaTTepHa
nonApmsaumn cpefdpl. Takum obpa3om, 06nacTb MPOCTPaHCTBA, OKPYIOLLEero pyku, obpa3oBbiBaeT
naTTepPHbl C NMOMOLLbIO CO3HaTeNbHOro HamepeHus.

Y0anenue pyku He pacTBOpAeT CTPYKTYypy natrepHa MHGpOpmaLMOHHOro nonsa 68 eakyyme.
TopcuoHHoe nosie aKINBUPOBaNOChb cpedoll, OKpyxKaroujeli MoHKuUe NosA ¢ NHGOPMaLMIOHHbIMI
BOJIHOBbIMM MAaTTepHaMM, KOmopble NpoA6JAIoMCcA KAaK WabnoHbl opraHusauuun, reometTpuu,
CTPYKTYpbI 1 popMmbl. Takoeo e/1luAHUe pecmpyKmypusayuu moHKux noselii. TopcuoHHble noss
nepeHocam uH¢gopmayuio 6e3 nepeHoca sHepauu.
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HUTW Cnipaneii SHepreTYeckoro NoToKa BbICOKOW MIOTHOCTY — UCTOYHUK BMPTYasnbHbIX YacTuny
nonApmsaunAa Bakyyma, codjaBaemasn natrepHamu 6oraTon NOACTPYKTYpON

PucyHnok 7.12 TopcuoH/Kpucmannudyeckoe nose 83aumMooelicmaus. CnuH/TOpcnoHHoe nosie cocTouT 13
HUTeil cnupaneil 3HepreTMYeCcKOro MOTOKAa BbICOKOW NNOTHOCTU. TaKXkKe, TOPCUOHHOE none - WCTOYHMK
BUPTYanbHbIX YacTUL, KOTOPbie B3aMOAENCTBYIOT C TOHKUMM nonAamMun. B3anmopeiicTBUA ¢ TOHKO-3HepreTMYeckum
nonem (A) Bblpasunucb pAesopraHnsauvenn MHGOPMALMOHHOI mnoneBoil CTPYKTypbl. [MocpencTBomM TaKoii
AesorpaHusauny, >¢pPeKTUBHO YCTPaHAIOTCA paspyluialowme lWYMOBble naTTepHbl. ToHKoe none 6yper
nepecTpanBaTbcA, rAapMOHUYHO peopraHn3oBbIBaTbCA (MepenpoBopKa) B pe3oHaHce. Takaa pecTpyKTypusauua
ynpaBnsAeTca BbiClleii BUPTyalbHOUl peanbHocTblo. Kpome Toro, BaKyyMHOe OKpyXeHMe ocTaeTcs
NoNApPN30BaHHbIM C MOMOLbIO CKaJIAPHOrO BOJIHOBOrO MaTTepHa TOPCMOHHOrO nonA (B) paxe nocne y6upanua
pyku. BuosnekrpomarHntHblie nona pyku mopuduumpyiorca CosHatenbHbim HamepeHumem. TopcmoHHoe none
HeMocpeACTBEHHO CBA3AHO C STMMKU 6M03N1EeKTPOMArHMTHbIMKN nonAmu. CnefloBaTeNbHO, CO3AaHNE TOPCUOHHBIM
noseM nNaTTepHOB B BaKyyme COAEPXKUT WHGOPMaLMIO, 3anporpamMMMPOBaHHYK CO3HATENbHbIM HaMepeHVeM.
MonApusoBaHHble NaTTepHbl BaKyyma NMPOAOMIKAIOT OKasbiBaTb B/MAHME Ha PeCcTPYKTYpuU3auuio TOHKMX nonei
nocpeacTeom nepepaun uHpopmauum.

ToHKoe none peacupyem Ha UH(’)OPMG({UOHHble 60JIHOB8bIe nammepHbl mam, 20e nammepHboi
B8HOCAM 3HauyeHNe 8 MOHKYIO NnoJiesyio CMpyKmypy. 3mo noxoxe HA NOUCK cumnamu4ecKoli
3u6pauuu U 2apMOHU4Y€eCKO020 pe30HaHca. Bo ecem mekcme mepmMuH BaKyyM OMHOCUMCA K Yemy-
mo “¢usuyeckomy’”. Bakyym - 3mo 3ano/IHeHHOCMb — OKedH >3Hepauu, Jeawjuli 8 OcHogee
KOHCcmpyKmueHocmu mamepuu. OH paccmampueaemcs Kak ¢hopma ceepx>KkuodkKoli, 2a3006pasHoli
cpeobl, He oka3biearoujeli conpomuesieHUs NOMOoKy.

HapyweHus e eaKkyyme 6bi3bleéaiom u 2eHepupyiom pdasnuyvyHole Habnooaemsvlie cunibl -
epasumayuro, 3J7ieKmpomazHemusm U mopCcuoHHble noJiA. KoucmpyuposaHue ucmpykmypusayus
8aKyyma e pe3ysibmame npusoodsam K c030aHulo Habnoodaemoix cui. 3mo cozdaem 803MOXKHOCMb

usesie4yeHus sHepauu NPAMO U3 8aKyyma (“ceo600HOU"” sHepauu Hys1e80l MOYKuU).
CONSCIOUSNESS
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Pucynok 7.13 Co3HaHue, HamepeHue u nonesas cmpykmypd. WsyueHme uenuteneii nokasano, uto
61103NeKTpo-MarHuTHblie NOJNA B pyKax MOXHO mopudu-umpoBaTb u ycunusBatb CosHaTenbHbim HamepeHunem
npakTuKylowjero. TOPCI/IOH-HbIe nonAa Bcerga CBA3aHbl C MOABJIEHMNEM 3/1eKTPOCTAaTUYeCKOro, MarHUTHoOro win
SJIeKTPOMArHuTHOro nons. MOAIIId)IIIKaLWIiI n ycuneHune 6v|03neK'rpomarHvrrH|>|x nonein B PyKax TaKxe
MOAI/Id)I/II.WIPYET n ykpennaetr TOpCNOHHbIe NoNiA B ob6nactu OKpYyXKa-oLwero pykm npocrtpaHcTBa. TOpCI/IOHHOG none
AeﬁlCTByeT Ha BaKyyMm, BCTaBJiIAA B Hero I/IHd)OpMaI.II/IOHHyIO CTPYKTYpPY noc-peacTtBoOM natrepHa noiaspusayun
cpeabl. Takum 06pa30M, ob6nacmeo npocmpaHcmea, OKpyuje2o pykKu, o6pa3oebleaem nammep-Hbl ¢ NOMOWbHO

co3HamesnbHo2o HAMEPEHWA. TopcnoHHOe noOne dKmMueuposasocb CpPepoil, OKpyXalolwieill TOHKMe nona ¢
MHPOPMaLNOHHbIMA BOJIHOBbIMM MaTTepHaMU, KOTOpble NMPOABAAIOTCA KaK Wab/ioHbl op2aHu3ayuu, 2eomempuu,
cmpykmypel U ¢popmel. TakoBO BAUAHWE PeCTPYKTypuU3auuMu TOHKMX noneil. TopcMoOHHble NONA MNepeHOoCAT
nHdpopmauumio 6e3 nepeHoca sHepruu.
CO3HAHME
- HAMEPEHMUE -

TOHKO-NOJIEBAA CTPYKTYPA
NoNAPU3ALMNA NATTEPHOB
B BAKYYME
BUO-3JIEKTPOMATHETU-YECKUE NONA
TOPCUOH-HBIE NONA

lMonapusayua BaKyyma OTHOCUTCA K NpPeanoyYTUTENbHOMY BbIPaBHUBAHWIO WM OpPUEHTaL MK
XaoTWYHbIX HeHabnogaemblx 4acTuu, o6pasyllWux peanbHylo MOACTPYKTYpY Bakyyma. Co3daHue
nammepHo8 B BaKyyme — 3bdeKTbl CTOAYMX BOMHOBbIX GOPM, KOTOpble CO3[Al0TCA KaK pesynbrar
pa3nunuHoro BMAapbl gedopmaunii cpeapl Bakyyma [9].

Crosluve BOMHbI MPEeACTaBNAT COOOW YnopsagouMBaHUE WM CTPYKTYPU3aUMIO BHYTPU BaKyyma,
Beywme K 6Ooniee BbICOKOW OpraHW3auumy, WU HeratMBHOW 3HTponuu, B cpepe. CornacHo
KalBapaliHeHy, cTosure BoJIHOBble pOPMbI NieXaT B OCHOBE HeNIoKaNibHbIX MHGOPMALIMOHHbIX NOJEN 1
NPVHLMMNOB LeNIOCTHOCTA M CaMOOopraHn3auunu.

MEPEMOTKA KOHTYPOB TOHKMX MONEW

NHpopmaumnoHHoe none, Kak M 6UO- unyM Apyroe TOHKOe Mose, ABAAETCA Nn-MepHon (n>3)
CTpyKTypoW. [ipyrne BupTyanbHble peanbHOCTN CYLIeCTBYIOT B M BHE HEeNnoCpeACTBEHHbIX BUANMbIX
aKTVBHbIX 3/1IEMEHTOB MOAA. OTOT NPMHUNMN MNPUIOKUM KO BCEM APYrMM TOHKO-CTPYKTYPHbIM MOJAM.
ToHKue nons ronorpadryHbl - NtobaA YacTb TOHKOTO NOJIA COAEPXKUT BCE SNIEMEHTbI LIENOrO.

Pecmpykmypusayud mOHKoO20 nonAa Jiydwle 6ce20 onucbledemcsa KAk N-mepHas
2ono2paguyeckasa npoekyusa. C 3moli MOYKU 3peHUs, MAliHa Camoopz2daHu3ayuu NOJIHOCMbIo
packpeima. [lonozpaguyeckas npoekyus u3 6biClWe20 NpocmMpaHcmed ecez0a ynpaeiasem
8bIxo00M 8 60/1ee HU3KOe hpocmpaHcmeo!

lfonorpaduryecknin obpas, cogepkalyminca B TOHKOW MONEBOW CTPYKTYPE, - 3TO NOMeHYUd bHAA
MHpOpPMaLUs, AOCTYMHAA ANA PEKOHCTPYKUMM nonAa. HoByio noteHuManbHyo MHGOPMALMIO MOXHO
fobaenAatb! dmo cnedcmeue npuHyunam eosdelicmeua MopcuoHHoz2o nosia! Co3HaHue ynpasnseT
nNpoLeccom.

B npouecce 3Bontounn TOHKas nayTnHa nepectpanBaetcs. [epecTpanBascb, oHa OOHOBNAETCA U
nepemameigaem KOHMypsl Jiydule, 4em padewe. [lpeBanupyowme BauvAowme GakTopbl
PEKOHCTPYKLMIM BKIIOYALOT:

« MexxnpocmpaHcmeeHHbIli NOMOK U/lu meYeHue 8bICOKUX SHepaull u

6uosHepzemuyeckuli nepeHoc ceema
- lonozpaghuyeckas npupoda noss, Komopoe MmoougpuyupoeaHo
UHOpMayUuoOHHbIMU NAMMepHAamMu U3 MopCUOHHO20 NOoJis,

3anpozpammuposeaHHbimu Hamepernuem

- CoxpaHsatowjuecacmaroujuecs e eakyyme (okpy<aioujeli cpede) nammepHbl

npozpammupyromcsa CosHaHuem u HamepeHuem.

MepemMoTka KOHTYpOB MPOABAAETCA B BUAe Nyylleil CTPYKTYpbl, C 60nbWwyM NOTEHLManoM s
3BofiloUMKN, Yem npedbigywas. bonbwasa creneHb GYyHKUMOHUPOBaHMA B UHPOPMALMOHHOM none



paBHa 6osbwel pazymHocmu. CyrHanbl CTaHOBATCA CUIbHBIMU, ACHBIMU, C8A3HBLIMU W YCUNEHHBIMU.
DHepreTUYeckme KaHasibl U KaHasibl CBA3M PACLIMPAIOTCA U OTKPbIBAKOTCA.
HOBASA NAPAJVIMA B3AUMOJENCTBUA
+ Mo32 - ckansapHeolli nepesod4yuk/uHmepgpepomemp U mopcuoHHbIl noseeoli
2eHepamop, dsu)xumblii HamepeHuem
+ Mo32, coeduHeHHblIli ¢ cepoyem — 3/1eKmpoMazHUMHAsA
3/1leKmpocMaHyusa/mopcuoHHbIl Nosieeoli 2eHepamop, 08UXXUMbIl Smoyueli
+ Pyka - mopcuoHHO-no/1eeoli/cKanAapHO-80J/IHO6bII MHO20MepPHbIU
uHcmpymenm. Takoe KosleKmueHoe mexHu4eckoe obecneyeHue
nododep)Kueaemcs 2unepnpocmpaHcmMeeHHbIMU acneKmamu Hauwie2o ebicuie20
cywjecmea
« Cyumaiime, Yymo 3mo mexHu4yeckoe obecneyeHue 6eCKOHe4HO
npozpammupyemMo u Hacmpaueaemo Ha (PYHKYUOHUpPOoBaHUe 8 pe30HAHce
- Co3HaHue u noJse pasyma sexam 8 camol oCHoge co30aHus
nammepHo8, op2aHu3yloWux cy6cmaHyuio KaK aupmyasasHoli, mak u
Hab6nodaemoli husuyeckoli peasbHocmu.
Takoea moodenv 21 eeka ONA NOHUMAHUA MOHKO-NOJie8020 83aumodelicmeus 8 Hoeol
napaouzme co-meopeHus Hauwlell peajbHocmu.



lasa 8
aeHslIl Koy

CepoueesuHa 8cez20
Jlio60Bb - NONOTHO, CO3AaHHOE
NPUPOAON N BbILLMTOE BOOGparkeHnem.

Bonbrep

Uepes Becb nNpeacTaBneHHbIi MaTepuan MNpoxoauT  dyHAAMeHTasNlbHbIA  MPUHLUUMN:  MO3T,
HamepeHue, cepgue 1 amouunn — $akTopbl, ynpasndAwLwme NoaaMn B pykax.. 1 BCEMU MpoLeccamm
B3aMIMOJENCTBMA YesloBEKa C YESTIOBEKOM.

Mo3r — He maccuBHbIN UrpoK. bupaeH npegnonaran, yto ABa Nonywapua Mosra GYHKLUMOHMPYIOT
Kak 0ofblIO/ NPOM3BOAUTENb U MepefaTiuK CKanspHbiX BOJH. Mo3r HenpepbiBHO ¢opmupyet
3N1eKTPOMarHUTHbIE NAaTTEPHbI.

DT naTTepHbl CO3[AOTCA  FPYNMNMPOBAHUEM  CMHAMCOB, BO30YKAAMOWUXCA B YHUCOH.
lpynnupoBaHMe CMHaNCOB onpefenaeTca CO3HaHNEM.

CocToAHMNA BO3OYXKAEHNA B MPOMEXYTKax MeXay CUHancamu 6rnaronpuATHbl AnAa Npou3BoACTBa
CKaNAPHbIX BOMH, N KaXKAbl/i MAaTTepH MX BO3OYXAEeHUA CBA3aH CO CKaNAPHbIM BOSTHOBLIM MATTEPHOM,
BXOAAWMM B TUNEPNPOCTPAHCTBO. TeopeTnyeckn, 3TOT MNATTEPH KMBET BEYHO. 3ameHa OAHOro
naTTepHa APYrM COBEPLUAETCA C NMOMOLUbIO peanibHOW MbIC/M, KOTOpas KOAMPYETCA Kak naTTepH B
CKanapHolu BosiHe. Takum o6pa3om, CKansapHas BOSIHA — 3TO MeXaHW3M nepepaun MbiciaeHHoU
UHGhopMayuu Yepes Bpems 1 NPOCTPAHCTBO. Korga yenoBek nepexsaTbiBaeT 1 NePEBOAUT CKaNIAPHYIO
BOJIHY, NpOUCXOAWT Teflenatva. TeopeTnyecky, CKanspHas TEXHOSOMMA TaKXKe MOXeT AoCTuraTtb
Nofo6HOro pesynbraTa, TO eCTb, NOAXOAALLAA CKaNAPHaA TEXHONOMSA, YATaloWasA CKansapHbIe BOJIHbI,
mMorna 6bl “npounTaTth” MblCNb. AHaNOrMYHO, Noaxoasilas CKanApHasa TeXHoNorns morna 6ol “nocnaTb
Bam” MbIC/ib. Takum o6pa3om, ofHa rpaHb MpoLecca MbllWAeHNss — CO3faHue CKanAPHbIX BOJH C
3anporpaMMNpPOBaHHON pPa3ymMHOl MOACTPYKTYpOW B Buae natTtepHa. MIMeHHO Takas BOJHa
B3aMMOJENCTBYET B BUPTYaSlbHOW PeanibHOCTU CO CTPYKTYPOW MaTepma/Cy6CcTaHUmMA Ha KBaHTOBOM
YpPOBHe.

QoKycnMpoBKa €O3[aeT OCHOBaHHble Ha 3MouMM naTTepHbl. locpeactBom ¢GOKYCMPOBAHHOTO
HaMepeHWs MO3T NPOU3BOAUT N NePeAAET Yepes HEPBHYH CUCTEMY KOHKPETHbIE YaCTOTHbIE NAaTTEPHb,
TO ecTb, LiBeT n nHdopmayuio (MbiCI NPOM3BOAAT YHUKaNbHbIE CKaNApPHbIe MaTTePHbI).

HepBHasa cuctema BbICTYMaeT B POnM BOMHOBOAA A/1A CKanApHbIX BOMH. Co3pjatowmeca B mMo3re
YacTOTHble NaTTePHbI BbI3bIBAIOT PE30HAHCHbIV OTBET B KNeTKax Bcero Tena. ocpeactsoM BOMeBOro
HamepeHUs, COBOKYMHas CKansipHasa sHeprus B popme ckasapHeix 6UOGOMOHO8 HaNPaBNAETCA B PYKU.
Kak oTkpbinu [13Buc n Poync, Bce sHeprium mo3sra HamgeHbl B pykax [1].

NHcTuTyT Matematukm Cephua coobuiaeT, uYTo NPOAOKAETCA MCCefoBaHe MO U3MEPEHMIO U
O06HapyXeHNI0 TOHKO3HEePreTUYeCKNxX noner BoKpyr Tena. OHU NPUMEHAIOT OYeHb YyBCTBUTENBHOE U
cneumdunyeckoe obopynoBaHUe, UTOObI M3MEPUTb PA3NINYHBbIE 3IEKTPOMArHUTHbIE KOMMOHEHTDI,
KoTopble Mornu Obl pacKpbiTb CBOWCTBA TOHKOro nonA. MccnepgoBaTeny WHCTUTYTa BEPAT, 4UTO
BHYTPEHHME SMOUMOHaNbHbIE W MEHTaNbHble COCTOAHWUA MOTYT BAMATb Ha KauyecTBa (OTOHOB,
ncnyckaembix TefioM. OHY rOBOPAT O TOM, YTO BHYTPEHHUE COCTOAHMA MOTYT U3MEHATb YacToTy (LBeT)
N NOoToK 6uopoToHHOM ammccumn. NccnepoBateny OXKKAAOT, UTO C MOMOLLbIO UX UCCIIef0BaHWIA, 3TO
6ynet noaTsepkaeHo [2].

BbIPABATbBIBAIOLLAA SHEPTUIO CTAHLINA

MnepoyHKUMA U  CKanApHble CNOCOBGHOCTM Mo3ra 06nafalT BOUCTMHY HEBEPOATHbIMU
BO3MOXHOCTAMU. Hawmy Mbicnn, HamepeHWa M 3MOLUKW YMNPaBAAT U BAUAIOT Ha Guonoruyeckue
CNoco6HOCTU. OHUN — MeXaHM3MBb, fieXallue B OCHOBE MapaHOpMasibHbIX CnocobHocTen. Mo3r, Hapagy
C UEenocTHon 6MoNnornyeckon CUCTEMON, Co3daH C MPUPOAHON CNOCOOHOCTbIO MPeo6pPa30BbIBaTh



SHEPruu 13 BHELWHMX UCTOYHMKOB. DHeprusa cobrpaeTtcs, npeobpa3oBbiBaeTcA U obpabaTbiBaeTcs A
pa3Ho0bpa3HbIX BUONOrMYECcKX N HEBMONOTNMYECKNX HYX. DNEeKTPOMarHMTHbIe MOMA Mo3ra urparT
ponb B Npeobpa3oBaHny SHEPTM 13 OHON GOpMbI B APYTYIO.

Takxe, mbl Bugnum OHK Kaxpon KneTku Kak npeobpasoBaTtesib Y HAaKOMUTENb CBETOBOWM SHEPTUN.
Korga, nocpeacTBOM aKTUBM3ALMUN BCEX CBOUX KOMMOHEHTOB, MO3F MepexoanT Ha 6osiee BbICOKUIA
ypoBeHb OYHKLMOHUPOBaHWA, KOrAa KIEeTKM BCEro Tena HacTPOeHbl B pe30oHaHC, buonormnyeckas
cuctema obnagaeT CnoCOOHOCTbIO CTAHOBUTLCA OAHOW OFPOMHOW C(OKYCUPOBAHHOU U CB8A3HOU
sbipabamelgaroweli s3Hepauto cmanyued. bupaeH nenaet yrnybneHHoe BblUMCIEHNE AeACTBUTENIbHOMO
KONMYeCcTBa SHepruuv, KOTOPYyl TPaTAT Hawum Ouonornyeckme cUCTeMbl, Mofyyas ee B BuAe
SHepreTMYecKoro MnoToka M3 BakyyMa W MOCpPencTBOM OOMeHa C BUPTyasibHbIM TeUYeHUEM: OHO
3ksusaseHmHo 1000000 s3nekmpocmaHyud, ssipabameisaroujux 1000 mezasamm 3Hepauu kaxoas! [13].

3APAL = NOTOKY

Ckopocmb NOMOKA 3Hep2uU B N BHE HalLen SHepreTMYeCckon aHaToOMUKM NprUpaBHNBAETCA K 3apAgy.
3aps0 - 3TO OTHOCUTENbHAA Pa3HMLA B UHTEHCUBHOCTY MOTOKA WM TEYEHUS YacTuLbl (UK CUCTEMDI)
Mo CPaBHEHWUIO C MHTEHCUBHOCTbIO TeueHUs GOHa OKpYKaloLero Bakyyma (CM. pUCYHOK 2.6). DTy
pa3HULY Mbl TakXe Has3blBaeM nomeHyuadsomM. 3apan — He ¢GUKCMPOBAHHOE KOMNYeCTBO, 3TO
nepemMeHHada BenunuyMHa. [lOTOK 3HeprMM uepe3 aHaTOMUIO, WM 3apAfd, MOXHO W3MEHUTb
CO3HaTeNIbHbIM BMewwaTenbcTBoM. OfHaKo, ANA yBEMYEHUA NOTOKA SHEPrun, AO/MKHa CyLWecTBOBaTb
cxema, uToObl BblAEPXKMBATL [AOMOSHUTENIbHYI0 “Harpy3ky”. OcHosHoe mpebosdHue — omkpeimue
Cyulecmsyowux KaHaaoe u mpy6onposooos.

B TAPMOHMIW C MOTOKOM

MocKonbKy KaHanbl SHEPreTMYeckon aHaTOMMUN B3aUMOTHOCATCA M B3aMMOCBA3aHbI, cregyloLlee
TpeboBaHNe - ycmdHos/ieHUe 6aadHCd U 2dpMOHUU Mexpay cxemMamu. OHO O3HauaeT, 4To BcCe
noTeHUManbHble TPy6oNpoBOAbl y4acTBYIOT B pacrnpeaenieHn SHeprum 6e3 nepezpysKu.

Meperpy3ka morga 6bl co3gaBaTb BO3MOXHbIE CMMNTOMbI AnucbanaHca B HEPBHOWM CUCTEME, MO3Te,
dunsnueckom n ToHKoM Tenax [3]. Kak TonbKo yxke cywecTByioLme sHepreTuyeckne cxeMbl JOCTUrAlOT
ornpegeneHHoOn MOLHOCTA MOTOKA, MOXKET MOKa3aTbCA, YTO MOTEHUUANbHbIA “3apag” AOCTUr CBOEro
noteHuuanbHoro npegena. OgHako, ClepyloWMiA War — 3BOMOLUWOHHBIN cKkayok! - Co3paBante u
yCTaHaBNMBaTe HOBble CXeMbI C LieNbio 06paboTKy sHeprum n uHdopmauun.
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PucyHok 8.1 CoeduHeHue [o108a — CepOue. Cepaue n MO3r cBA3aHbl NOCPEACTBOM Pa3HOO6Pa3HbIX CUCTEM
o6wweHna n o6patHoli cBA3N: ceTb GapopeLenTopoB HanpaenaeT MHGOPMaLMIo 0 GU3NONOTMYECKOM COCTOAHUN
cepaua MO3ry, cumnaTMyeckue M napacumnaTuyeckue KaHasibl OCYLIeCTBASIOT CBA3b OT MO3ra K cepauy.
O6GHapyKeHO, YTO Ha CUHXPOHM3auMI0 (QYHKLUN cepaue-mMo3r BAMAET 3MOLMOHaNbHOE COCTOAHME cepaua
(ncrouHuk: UHctntyT Matematuku Cepaua).

KJTH0Y 3AXKUTAHUA



Kakoe peanvHblli Knoy eknoveHuss smol 31ekmpocmanyuu? KoHeyHo, npedeapumenbHoe
ycno8ue - HaCTpoliKa U CBAZHOCTb 8cell cucmemeol. Kak mosbko 3mo ycsioeue 8bin0/IHeHO, KAK bl
skmoyume cmaHyu? Cyujecmeyem pacmyujee 3KchepumMeHmManbHoe noodmeepxodeHue (8
OCHOBHOM U3 UHcmumyma Mamemamuku Cepdya), ymo >3moyusa cepoya moxxem 6bImob
HenocpedCcmeeHHbIM rMABHbIM KITIOUOM 3aXKU2aHUA 37IeKmpocmaHyuu.

QDokycupyacb 8 cepoye, ebipaxkeHue 4yecme npusHamesnbHocmu, 3abomei u 6e3ycsnoeHol
no68u 3anyckaem usmeHsemMble noJsiesHvie (husuosiozudeckue 3¢hghekmeol 8 yesnoseyeckom mesne
[4]. Cnekmp u3nyuaemoli cepoyem 3Hep2uu pacwiupsaemcsa. IMOYUAMU MOXHO 8 3Ha4YumesbHol
cmeneHuU U No-pasHoOMYy 8/1UAMb HA pasluyHble husuonouyeckue (hyHKYuuU, 8KIOYAA 80JIHbI
Mo32a, ObIXaHue U CKopocmb cepoyebueHus.

“Kaxkgaa MbICNib, KOTOPYID Mbl yMaeM, Ka)Aoe WCMbITbiBAEMOE HaMy YYyBCTBO OTpa)<aloTca B
MEKTPUYECKNX CUCTEMAX CeEPALA, BANAIOLWMNX Ha Bce Teno”[5].

CepOye HenocpedcmBeHHO C8:3aHO C (hYHKUUOHUpoBaHuUeM mo3zd. Cepoye U Mo32 C8A3AHbI
nocpedcmeom cumnamudyeckoli, napacumnamudeckoli u 6apopeyenmopHoli cucmem. Takoe
dsycmpoHHe ob6ujeHue MoxKem nu6o ycunueame 6bICWYIO MO3208yI0 (hyHKYul, nubo ee
3aKpbieame.

PE3OHAHC 3EMJIN U CEPLA

PucyHok 8.2 Pe3oHaHc 3emsu u CepO-Ud. PesoHaHc ¢ smoumeit cepaua 6bin NPo-AEMOHCTPUPOBAH Ha
npumepe OKpYy»Kalo-Lielli cpefibl, NOCPeACTBOM “HacTpoiikm” Ha cuUrHan cepgua MepguTupyouwero, cpoky-
CUPOBaHHOrO Ha /1I06BU 1 Npu3HaTeNnb-HOCTU. [13H BuHTep coobLaeT 0 I0KaNb-HbIX U3MEHEHUAX MarHUTHOro nons
3emnu 1 U3MeHEeHUAX 3/IeKTPOMArHUTHbIX CUTHaNoB OT 6/IM3KOo pacTtyulero gepesa. CornacHo BuHTtepy, nokanbHoe
OKpY»KeHue “4ac-TOTHO 3aMKHYTO” Ha LieHTpasibHbI JHep-reTuYecknin CNeKTp YyenoBeyeckoro cepaua. Beca xunsHo
CBAi3aHa CO CKanApHOIi Nynbca-uuein 3eMnu, 1 BCA XU3Hb pa3genseT 06-11y1o pe3oHaHCHYI0 CXeMy C N/IaHeTol.

J>H Bunmep npedocmaenaem Hekomopebie pe3yibmamel usy4yeHUs e3aumodelicmeus mexoy
yesnoseyeckoli smoyueli 1o6eu u okpyxarujeli cpedoli 3emnu. B amom sknepumeHme, cy6vekma
npocu/siu ycmaHosums cocmosiHue 271y60K020 c(hoKycupoeaHHO20 4yecmed npusHamesabHOCMU U
no6eu. Peecucmpuposanuce cueHanel cepoya, u oKpyxaroujeli cpedsl, a eosse 61U3Ko pacmyuje2o
depeea 6bl10 pasmeujeHo YyecmeumesibHoe o6opydoeaHue. Niccnedoeamereli eocxumusio mo,
4Ymo MazHumHoe noJse 3eM/iU 8 JIOKA/IbHOM OKpY»eHuu “Hacmpounoce” Ha cepoeyHblli cuzHan!
CeA3aHHbIl cepOeYHbIli CU2HA U MA2HUMHbIe nonsA 3emM1u 80WIU 8 Pe30HaHC.

CoznacHo [JsHy BuHmepy, “pewemka 3emsiu “4acmomHo 3amMKHyma” Ha 4esi06e4eCcKOM
cepoye, Ha camoli HU3Koli yacmome unu Ha camoll OsIUHHOU O/lUHe B80JIHbl CAMO20 MOUJHO20
6uonoauyecko2o pesoHamopa. Cepoye, Mo3z u 3emnsa enaderom Kiw4yesol uHgopmayuell,
nepedaruelicas Ha 00HOM U mom xe kaHasne” [6]. [aH BuHmep yyacmayem, umo 3Hepaus cepoya
Aendemca ¢oKycom 8bIpABHUBAHUA U ycusieHusA ecex Opyaux yeHmpos. Cepdye cnoco6Ho
npou3eooums c8s13Hoe Yacmommoe usJsiy4deHue, U K/Ilo4 K uakoli csiI3HOCMU - cepoeyHble smoyuu
Mo6eu u npusHamenbHocmu.

BoiweonucaHHblli 3KcnepuMeHmM nokKasbiedem, Ymo 6CA XU3Hb CBA3AdHA CO CKAJIAPHbLIM
nynecom nnaHemol. CkanapHoe cepoyebGueHue 3emnu AenAemMca XU3HEHHbIM UCMOYHUKOM



6uosHepauu u uHhopmayuu 0511 8cezo0 Xxusozo. 40po naaHemel nosnyyaem exodaujue CKansaApHole
80s1Hbl om ConHya u JlyHel, nepesodum, a 3amem Mooyupyem u mpaHcaupyem ux ecemy XXueomy
Ha nosepxHocmu[7]. Bca xxu3Hb 06pa3yem o6uyio pe3oHaHCHyI0 cxemy ¢ 3emseli, oHU pazodensaiom
o6uwjyro pe3oHaHcHyto cxemy. [Tocpedcmeom adpa 3emnu, Mel pasdensem CKansApHbie Usy4eHus
Connya, lfanakmuku u BceneHHoli. Bce 06be0uHeHO — 8ce c8A3aHO.

KAJINBPOBKA NOTEHLINAJIA

B pykax cyuyecmayiom 2unepnpocmpaHcmeeHHbie NoJIA... 8 3MOM Mbl MoX<em 6bImb yeepeHsbi.
Y Hac ecmb sACHoe ceudemesibCme8o MO20, YmMoO OHU cyujecmeyom. Takxe, y Hac ecmo
ceudemesibCMBo MoO20, YMO OYeHb MHO20€ euwje npedCMoOUmM OMKpbiMb U NOHAMb. DUHWMeliH
nepebiM UCN0J1b308aJ1 MepMUH TOHKaA SHEepruA N0 OMHOWEHUI0 K SHep2emu4ecKum A6J1eHUAM,
Komopbie He moa/iu 6bimb usmepeHbl 06bIYHbIMU Cpedcmeamu. IHepaus MmoXxem 6bIimb MOHKOU,
HO 0eMOHCMpupylomcss U CMAaHo8aMcsA 04e8UOHbIMU HeKomopbie Heo6GblYHble Ha6G/00eHUsA
3¢h¢pekmoe 3Hepauu “yu’”.

A-p lrep6ep onucvieaem dpyzoli npumep yousumesibHO20 “MproKa’; npo0eMOoHCMpPUPOBAHHO20
Hokmopom AkynyHkmypel [8]. dmom 4yenosek HampeHupoeasn cebsa Ha ycusieHue 3Hepauu c
nomouwibio hoKycuposKu 8HUMAHUA HA obsacmu xueoma, ussecmHoli kak Xapa, - mecme, 20e,
dymarom, mecHO C853aHbl (husuveckoe U moHkKue mesna. Kak mosabko UHmMeHcUBHOCMb 3Hepauu
docmuzana 00cmamo4HoO 8bICOKO20 ypOB8HA, OOKMOp Moz Yepe3 pyKU cnpoeyupoeams 3Hep2uio
Yyepes3 8clo KOMHamy K nayueHmy. ([Toxoxuii mpioKk 0eMOHCMpUpoa8anu MHo2ue macmepa YuzyH.)

Ko20a oH npoeyupoean sHepaulo, u 100U KNAGAU pYKU HA e20 XUeom, OHU noJy4yanu
3niekmpuyeckuli WoK u 6bi1u eviHy¥O0eHbl ybupame pyku. Tom e camellii Jokmop Moz
noo<u2ame coesIaHHbIl U3 KYyCcKa 2d3embl KOMOK, Npocmo pacnosiazas pyKu no CmopoHam smozo
Komka. [nams 3a»xxu2asoce UsHympu KOMKa 2asemei.

NnPUPOAJHAA CITOCOBHOCTb HAKAIJINBATb 3APAL

N3 smux demoHcmpayuli o4e8UOHO, YmMo 8ceM HaM npucyuid 8po)K0eHHas U ecmecmeeHHas
cnocobHoCMb HaKanIueamMe U AKKyMyaupoeams 3Hepauio. BoiweonucaHHble mpioKu ussyvyeHus
3Hepauu (o6wjue 0N1A 8cex Macmepos YuzyH) ceudemesibcmsylom o mom, Ymo cyujecmsyem
nomeHyuasn Hakaniueame o4eHb Gonbwue Ko/luyecmea yu - xoms 071 3moz20 mpebyemcs
donzas u ynopHas npakmuka. l0e u Kak Hakannueaemcs sHepaua?

OHa Hakannueaemcs Be3fie B Hallell MEXMNPOCTPAHCTBEHHOWN SHEpPreTnYeckoil aHatomuu.
Koz0a e aHepzemuy4eckoli aHamomuu npoucxoo0um HakonsieHue 3Hepauu, NnoTeHunan uau 3apsao
cucmemsbl nosblwiaemcs. M3mMeHeHue nomeHyuana nonas OMHocumMcA K KanubpoBke uwau
nepeKkanubépoBKe cucmemsl.

KanubpoBka nosns moxem npoucxodumb 6Ge3 eHewHe O6GHApyXueaemo20 uU3MeHeHUsA
Maz2HUMHbIX U 3/leKmpuYecKuXx cus1o8biX noseli. 3mo npouyecc co30aHus cBO604HOI N36bITOYHON
3Hepauu nocpedcmMeoM ycneuwlHbiXx YUK/108 npoyecca 3apA0Ku-paspAaoku [9]. lMoseiweHue 3apaga
u/lu NOTeHUMana 3J1eKmpomMazHUMHO20 NoJiA ycuauedem u nosbiwiaem ¢pomoHHble (céemosvie)
83aumoodelicmeus, npoucxoodsaujue 6 3MomM nosie. 5mo cyujecmeeHHo, ubo ceem - npoBOOHUK
HelimpUHHbIX 80JIH — 2UuNepnpoCMpaHcCMe8eHH020 HocumeJsa 6uosHepzemuyeckoli uHpopmayuu
[10]. Bonbwee Konuyecmeo ceemoebix 83aumodelicmeull evipaxkaemcsa & 6onvweli nepedaye
uHghopmayuu u 3Hepauu, 8 60/1buiemM NOTOKe U o6MeHe ¢ 8HewHeli cpedoli.

Momok u o6meH — Heo6xodumoe ycsio8ue 051 cosepuieHUA 8ceX 380/1II0OYUOHHbIX Npoyeccos.
Bproc Kamu samemun, ymo:

“Kak yenioBeveckme CyLLecTBa, Mbl AOMTKHbI COCTOSATb N3 FEOMETPUYECKOro Habopa rapMOHNYECKNX
BOJSIHOBbIX GOPM CBETA, yNpaBisemMblx pasymom” [11].

OH 8epum, ymo 6uo3HepzemuyecKkas cucmema mesa Hacmpaueaemcs, Yymobsl peazuposame
Ha rapMOHUKN cBeTa. B smom npouyecc ekoyaemca cucmema aKynyHKmMypHoIX mMepuduaHos
mena.




BEKTOPHbIV NOTEHLUUAJT: KAJINBPYEMOE I1OJIE

Uccnedosamenu ccoinaromca Ha 8eKMoOpHbIli nNomeHYuan Kak Ha Kkanuépyemoe nose. O6bi4Ho,
¢usuku paccmampusarom “none” kak o6nacme HakonneHusa 3Hepauu. beino o6HapyxeHo, ymo
2eHepamopbsl 8eKMOPHO20 NOMeHYUaNa oKkasbiearom 6uomeduyuHCcKue 8/IUAHUA HA KOXY, cepoye
U deMOHOMHYI0 Hep8HyIo cucmemy. BekmopHbili nomeHyuaa Nnokasasi, Ymo mMox<kem 8auAmMbs Ha
A0epHbIll MG2HUMHbII pe30HAHCHbIl cneKkmp >Kuokocmeli.

Uccnedoeamenu, Takawu u Opyzue, onpedenusiu Tmone BeKTOPHOro mMoTeHUMana
Yyesiogeyecko2o mend. OHU 2080pAmM 0 MOM, YMO OHO A8/AemcA pe3yJlbmamom npucymcmaus
3/leKmpuyeckux medeHuli 8 mese. Takum o6paszom, OHN YTBEPXKAAlOT, UTO YesioBeyeckoe Teno ¢
ero nosiem BeKTOPHOro NMoTeHUMana MoXeT oKasbiBaTb 6MoMeaULMIHCKOe BANAHNE Ha Aapyroe
yenoBeyeckoe cywecTBo. (Hem comHeHuli 8 mom, Ymo noJsie BEKTOPHOIO NOoTeHLUaNa c8A3adHO C
MOHKUMU 83aumodelicmeussiMu 8 OMHOWeHUsAX YesioeekKa ¢ Yesosexkom (Tunnep).

HAKOITJIEHUE NOTEHYUAJIA B CETU

Kak moxem Hakannueamecsa 3Hepauss? OOuUH MemoO AKKyMy/supoeaHus JIU4HOU 3Hepauu —
nocpeocmMeom MexaHU3Md CMOAYUX 80JIH U CKanApHbix nomeHyuanos. YKC (YHueepcanvHas
Kanubpyemasa Cemo) uHmepnpemupyemcs Kak nodxo0auwjas nos1ocmb — pe30HAHCHAA NoJ10CMb —
8 Komopoli Mmo2ym ¢hopmuposamsca cmosyue 80JiHbl. OHU 8x00AM 6 CKansipHbIli pe3oHaHC ¢
pe3oHaHcHoU  nonocmeio. Cmos4yue 60/IHbI  hopmupylomca 6 coomeemcmseuu ¢
2eomempuyeckumu ceolicmeamu YKC, u, ciedosamesibHo, A6/1810Mcsi YHUKA/IbHbIMU 0J151 KaX<0020
yesioseka. Y kax0020 yesnoseka ocobaa Hacmpolka.

CkansapHsle 80JIHbl 2UuNepnNpPocMpaHcMeeHHbl, Mo eCMb, OHU He CmecHeHbl Hauleli KoHyenyueli
epemeHu. OHU Mo2ym pe30HUPO8AMb CK803b 8peMs. YHUKA/IbHOCMb JIUYMHOU cemu Ka)<0020
Yyesioeeka noopasymeeaem, Ymo y Kax0020 Ye/iI08eKd C80A YHUKA/IbHAA HACmMPpOLUKa.

3BYK M CBET rapMOHMYECKN COOTHOCATCA, U BHYTPEHHUE FAaPMOHMKMN CTOAYMX BOMH CO3A4Al0T N-
MepHY10 (n>3) ceTb CTPYH, HACTPOEHHbIX HA YHMKASbHbIA INYHBIA “TOH” YenoBeka.

Takum ob6pas3om, ceTeBas CTPYKTypa COCTOWUT K3 reoMeTpuyeckoro Habopa rapmMOHUYECKMX
BOJIHOBbIX GOPM CBETa, yNpaBiseMbiX pasymMmoM. (3ameyaHuve KaTu KaxeTca 34ecb yMeCTHbIM.)

CkanspHble 80JIHbI — 3MO 3/1IeKMPOMA2HUMHbIEe 80JIHbI UJIU 3/IeKmpoMazHUMHble 38yKoable
8osiHbl. OHU npedcmasnsAom coboli sUbpayuu meyeHUs uaU NOMOKA B8UPMYAJIbHLIX YACMUY,
co3daiowjue noteHuuanbl. YcmaHoeneHue pe3oHaHca 8 YKC 3apaxaeT nomeHyuasel. 3mo
uHMepnpemayus 00HO20 U3 npoyeccos, npoucxodauwux nocpedcmeom TexHuku banancupoeku
amrn.

MACLUTABUPOBAHUE BOPOT

Cneoyrouwjuii 8b1800 U3 8bILIEONUCAHHBIX MPIOKO8 “UCNYCKAHUA yu”: makoe sig/ieHUe moxem
6bImb He npocmo deMoHcmpayueli HakonNNneHUA 3Heprun. OHo moxkem 6bimb “Komnsexkcom”
¢akmopos. Kaxemcs, macmepa yu2yH c8sA3aHbl C NOMOKOM 3Hepauu om ucmoYyHuka. IcmoYyHuk,
u3 Komopozo 4epndemcs nomeHyuan, Kaxemca 6e3szpanu4yHoiM. HakonneHue 3apsda (e
8bIWIEONUCAHHOM CJ/lyYde 8 061acmu Xxusoma) Moxkem Gbimb UCMOJIKOBAHO KAK MUHUMAJIbHbIU
ypoBeHb NOpP0208020 “HanpsKeHUs’, mpebylouwje2oca 0711 OMKpbIMUA 3Hep2emu4ecKux opom 8
Kocmuyeckoe Mope.

Mol 8udum, ymo 0N AKMUBUPOBAHUA PA3/IUYHbLIX CXeM Mo32a mpebGyemcs MUHUMA/bHbIU
nopoz 6uonoz2uyeckoz2o 3apsda. Knemka 0o/mkHa 0ocmuyb MUHUMAJIbHO20 3apAdd, 4Ymob6ol
803HUKNa akmueHocmb [HK 0na OeneHua knemok. Ceem umeem Ke8AHMOBYI npupody, u
3/1eKmpoHblI 00/DKHbI NO2JIOMUMb MUHUMAJTbHYIO SHepaulo ceéema, Ymobbl 08uzamoeca 8 6onee
8bICOKOE 3Hepzemuyeckoe cocmosHue. lopoau cywjecmayrom oaxke 8 KBAHMOBOM COCMOAHUU.
Bce smu eopoma ebl08u2aiom MUHuUMAasabHblie mpeboesaHus 011 8xo0d.

Mbl BUAMM, 4TO, ANA CBOEN aKTMBMU3AUMW, PA3fINYHbIE CXEMbl MO3ra TPebylT MUHUMANIbHOMO
nopora 6uonornyeckoro 3apsaga. Ana JOCTVMXeHUA MUHMMANbHbIX MOPOroBbIX YPOBHEN 3apsAaa, Mbl

”,
.



JOJIXKHbI CTapaTbCA OTKPbITb CBOV OCHOBHbIE SHEPreTUYeCKre KaHanbl.

O6pa3Ho 2060psA, 3TN KaHanbl [OMKHbI O6biTb cbGanaHcupoBaHbl. To20a Mbl MoXkem
CMAaHo8UMbCA 3apAXKeHHbIMU 00 CBOUX MUHUMAJ/IbHbIX Ypo8Heli nopo208020 “HanpsaxeHua”. Kak
monbko 6yoym GocmuzHymel MUHUMAJIbHble NOPO208ble YPOBHU, BHYMPEeHHUll MHO20MepHbIll
KOHMpoJb 3anycmum u coesiaem 803MOXHbIM OMKpbIimue uwiy1lo308 0714 6os1ee 8bICOKUX 3Hepaull.
Y10 NnexuT Bbille 3TUX BOPOT?

Ana evinonHenusa smoli 3adayu, cCHa4yana Mol 001X Hbl 3aHOBO NEPEMOTaTb KOHTYPbL.



dneMeHMBbl,XUMUYECKUE 8eLjecmed, K/lemKu, amomel U MOJTeKY bl —
JIUWb YACMUYHO COCMAs/Ifm galle xugoe u3gasHue,
U UMEHHO 8bl ynpasJisieme ux akmugHOCMbIo NOCPeOCMBOM C80UX
Co3HamesbHbIx ybexoeHul, Komopsle, 3amem, CMAaHo8aMCs
UHUYUAmMopamu ecex 8eIUKUX M8opyecKux CuJsl, OdioWux mesy e2o
XKU3Hb U 06ecnequsaruux HenpepolgeHoe ompaxeHue cebs
MAakum, Kakum, 8epume, 8ol A8/19emeco.
[xeliH Pobepmc, Cem “Tlpupoda nuyHol peanvHocmu”
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TexHunka banancnposku SMI
TOHKAs Mamepus... 04eHb MA2HUMHAA.
P. JletiumaH BozspauwjeHHobil JUHWMelH

B Anbbykepke, Hblo Mekcuko, Ha KoHdpepeHunn “Hayka n co3HaHue”, CTne baepmaH, M3BECTHbIN
MHOIMM Kak tomopucT Hoeoin Jpbl CBamn brvoHgaHaHAa, NO3HAaKOMWUA CO MHOFMMW BblAaloWMMNCS
opaTtopamu. BbicTynas, oH BbiCKa3an CBOe MHeHMUe: “.. cerogHa Boobpakaemblii 6apbep Mexay HayKol
N OYyXOBHOCTbIO elle 6Gonblle paspywunca. KaxeTca cTpaHHOW HeobXoAMMOCTb Hay4yHOro
[OKa3aTe/flbCTBa TOro, yto noboBb, COCTpafaHWe U PafoCTb XOPOWW AnA Hac.. 3TO paboTtaeT
NPaKTUYeCKK, Ho paboTaeT N 3To B Teopun?”

PaboTalolme ¢ TOHKUMU SHEPIUAMM 3HAIOT, UTO C KaXKAbIM AHEM 3TV TEXHUKU NpuobpeTatoT Bce
6onbllee 1 Gonbliee NPU3HaHWE B FOCMOACTBYOLIEN TeHAeHUUU MblwneHna. CTaTba B XKypHane
AmepurKkaHckon  MeguumHckoi  Accoumaumn  (JAMA  11/11/99) ny6nmuHo o6bABNAeT, 4TO
anbTePHATUBHbIE fleyeHMA Oosnblue He cfiefyeT paccMaTpuBaTb BHe 0JOOGPeHUA TpPagMLMOHHOWN
MeLMLMHbI, CKOpee OHW ee fononHAT. Ecnn anbTepHaTMBHbIE MeToAbl PaboTaloT, OHU el MoAXoAAT.
Moe nnyHaa Touyka 3peHusA TakoBa: M3 3TUX B3aMMOZOMOJHAIOWMUX METOAO0B JleYeHUNA POoXKAAeTCA
HOBbI YPOBEHb NPodeccuoHan3ma.

Kak onucbiBanocb paHee B 3Tol KHure, YHuBepcanoHaa Kanubpyemasa Cetb (YKC) — Haw nnMYHbINA
SHepreTMYeckuin noptan K CcBA3M C 6e36pexHbiMy sHeprusmn  Kocmmueckon Cetu. TepmuH
“KannmbpoBKa” 03HayaeT rpagyMpoBaHUe uUnn ycuneHue. Ytobbl cnyxnutb 3$PeKTMBHONM CBA3bIO, HaLLA
nnyHan ceTb (Hawa YKC) gonkHa 6bITb cHanaHcMpoBaHa, OTKanMbpoBaHa U1, Mpu 3ToMm, ycuseHa. Camblid
[eNCTBEHHbIN cnocob BbiNoIHEHMA 3Tol 3agaun, ncnonbsysa YKC, - TexHnka banaHcmposku SMI.

TexHnka banaHcupoBku MM - n ob6pa3 genctsusa, M npouecc. Ee ocHOBHoe HamepeHue -
c6anaHCMpoOBaTb 3NIEKTPOMArHUTHOE MoJie YenoBeKa, Mo3BoJIAs OTKPbITb Kocmmnueckoi CeTun aHepruio
WHAMBUAYYMa B BMAE TaKOro 60JbLIOIO KONIMYECTBA CXEM, KaK TOSTIbKO BO3MOXHO.

TexHuka banaHcnpoBku IMI1 — nopoxaeHue nobsu. 60 oHa pa3Buiacb Ha MPOYHON OCHOBE
onbiTa 1 HayyHoro 3HaHuA. CHayana, Korga MeHs crpaluvBany, noyemy oHa pabotaer, s He 6osanacb
oTBeuatb: “fl He 3HaK". 3aTem, A Bbipa3usia HamepeHne y3HaTb noyemy, n BceneHHasa Havana gaBatb
OTBETbl YaCTO Yepe3 CTYAEHTOB Moux Knaccos! TeicAum niofei no Bcemy Mupy, abContoTHO pa3Horo
NPOUCXOXKAEHUA, CTanu NpakTUKyowmnmn TexHukn banaHcmpoku SIMIN. Cpefin HUX pacTyLlee Yncio
YUeHbIX, UHKeHepoB 1 Bpauyei. OHX YacTo nNuuwyT: “A Mory o6bACHUTb, MOYEMY Bbl FOBOPUTE, UTO OHa
paboTaeT Tak unu stak!” 1 Bcerga nonb3yocb cepauem, YTobbl YyBCTBOBATD, U 3peHUeM, YToObl BUAETb
ABUKeHMe 3Hepruu. NonesHo MMeTb HayuHyIo NoaaepP KKy Moemy 6onblue NHTYUTUBHOMY MpoLieccy 1
noaTBepXKAeHNe TOYHOro MexaHu3ma npouecca. A rnyboko 6narogapHa Tem, KTO NMpeanoxmua ceoe
MOHVMAHWE 1 3HaHKWe TOro, YTO A BCEerga NpocCcTo NpUHUMasa Kak UCTUHY.

Bce 60onblue “ABMrascb C NOTOKOM U Aenas To, YTO, MO MOEMY OLLYLLIEHWNIO", XOPOLLO A1 YeNOoBeKa, A
COBCEM He Oblna 3HakoMa C CUCTEMATU3NPOBAHHOW TexHWKoW. MoAa acTponoruyeckada KapTa
CTepeoTUNHO 3TO noAaTBepxfAana. Korga B Knaccax A ynomuHana O CBOUX JINYHbIX aCTPOJSIOMMYECKnX



acrnekTax, TO BCErga nosiyyana B OTBET TEMJbIX CMEX TeX, KTO 3HAeT, YTO OOblYHO XapaKTepusyeTcA
TaKMM perynnpoBaHuem.

BceneHHasa obnapaet TOHKMM M MyApbiM YyBCTBOM tOMOpa. Kak MHaue A morna 6bl 06bACHUTL
NpoHUIo cBOe paboTbl? [IBuratowanaca c NOTOKOM AeByLIKa, oOyuatowasa CTPOro U TOYHOWM TEXHUKE B
OCHOBHOM TeX, KTO uLLeT cBoboAbl OT orpaHuyeHun dopmbl! MHorue paboTatoLime ¢ sHeprven nogm
Jenanu 3To AnA Toro, ytobbl yb6exaTb OT TPAAULMOHHBIX OrpaHWYeHWI, A Fy6oKO MOHUMAa KX
XenaHue. OfHaKo, fOMXKHA CKa3aTb, UTO OBNafieHWe TEXHUKOW U GOpPMON MOXET MPUBECTU K eLle
6onbLien ceoboge 1 3PPeKTUBHOCTY BbIpaXKeHMA.

3a rogbl obyuyeHuA, A BCTpeYana MHOIMX 3aMeyaTeSibHblX LenuTeneil, BOBIEYEHHbIX B pa3sHble
dopmbl paboTbl ¢ 3Hepruenn. TexHuKka banaHcupoBky IMI1 He ymeHbLIAeT LeHHOCTU MHOMUX APYrUX
BMAOB SHEPreTUyeckon paboTbl, BKoYaa paboTy, He cBA3aHHYyto ¢ dopmoli. Ha camom pene, UCTUHHO
nNpPsAMO NpoTUBONONoXHoe: 1 0bHapyxmna, yto NoHMmaHne YKC M OCHOBHbIX MPUHLMUMOB TEXHUKM
OMI ynyywaeT BbiNoNHeHWe Apyrux BUAOB paboT. Cytb TexHukn banaHcmposkm IMIT - nountaTb
BPOXAEHHYIO MyApPOCTb, MO3TOMY A MOUUTalD MYAPOCTb BCEX APYrMX BUAOB paboTbl. Hyxxgaemca nu
Mbl, KaK paboTatolne C 3Heprueln, B TOYHOM OTAENIEHUMN He CBA3aHHbIX C GOPMOI IHEPreTUYeCcKnx
npoLeccoB OT MPOLECCoB, ceaywmnx TexHnke? KoHeyHo, HeT. [py3bA, Mbl MOXEM HacnaXaaTbcA
nyywnm, B3ATbIM U3 ABYX MUPOB...

MHorve co3HaTenbHO paboTatoT ¢ IHepruen. OgHUX yuunu genatb 310 gpyrue niogun. Jpyrue Tak
YYBCTBUTENbHbI, YTO NMPOCTO C/IeAYI0T TOMY, YTO OLLYLIAKOT, U 3TO OYeHb yMeCTHO. MoxeTe nun Bbl
CTaHOBUTbCA OAHWM C 3SHepruen, eciv UCMonb3lyeTe TeXHWKY unn cnepyete dopme? besycnosHo.
MNogymante O MOWHOM [EMOHCTPAUUM eAUNHCTBA, MPOAEMOHCTPMPOBAHHOW BOWHCTBEHHbLIM
XYAOXKHUKOM, KOTOPbIN CliefyeT ApYron TeXHUKe, UYToObl CAINTbCA 1 CTaTb €AUHbBIM C SHepPruammn “um”
wnn “kn”. TexHnka banaHcmpoBku DM noxoka Ha BOWMHCTBEHHOE WCKYCCTBO 3SHeEpruu cepgua.
CnepoBaHue eli BbICBOOOXXOAET OrPOMHbIE KOJIMYECTBa SHEPruv Nio6B.

MPU3bIB K YHUBEPCANIbHOW KATMBPOBKE - B3AVIMOOTHOLLEHWSA YENTOBEKA C YEJTOBEKOM

Kak paccmatpuBaetca B 3Tor KHure, ICTOUHUK YHmBepcanbHom SHeprum, unu Kocmuyeckasa CeTb,
ONUCbIBaNUChb Kak camasa MolHaa dopma sHeprum Bo BceneHHown. Kakon 6bl He 6bina Bala cuctema
BEPOBaHWI, JOCTaTOYHO NIErko MpPUHATb, UTo BceneHHaa nonHa sHeprun. BaxHoe npeanonoxeHuve
3TOW KHWTM COCTOUT B TOM, UTO KaK pa3BMBalOLLMECA NIOAM Mbl COCOOHbI CO3HaTeNIbHO BXOAUTb B 3TOT
SHepreTnyecknii NCToYHMK. GU3nKnM nsyyatoT sHepruto BceneHHom, HageACb OTKPbITb Ge3rpaHuyHbIN,
CBOOGOAHBIA N YNCTBI UCTOUYHWMK SHEPruv AnA Hawewn nnaHetbl. Kak WHAMBUAYYMbI, Mbl MOXEM
ABUraTbCA B BMOPALIMOHHYIO YacTOTy, MO3BOMAILYI0 MCMONb30BaTh YHUBEPCANbHYIO SHEprulo A
cBoero pocTa. Noka, Kak MHAMBUAYYMbI, Mbl BbIHYXAEHbI XAaTb, KOrga Hallv yyeHble coBepluaTt 3Tu
OTKPbITMA Ha rNobanbHOM YPOBHE, HUYTO HE MeLLaeT HaMm NPAMO ceiyac yKpennAtb 1 6banaHcnpoBaTb
CBOI SHEPreTMYECKY0 aHaTOMUIO AN1A UCMOJIb30BaHNA GONbLIEro KONMYecTBa aHeprum Kocmmyeckoi
CeTn B NOBCEAHEBHOW XN3HMU.

YHuBepcanbHasa Kanmbpyemaa CeTb - Hala nuyHaa ¢BAsb ¢ Kocmumueckoir Cetbto. Mpouecc
Kannbposkn nossonsetr YKC ypepxmBaTb, a YenoBeKy WCNonb3oBaTb Oofblue uvMmetoweroca B
N306MANN SHEPreTMYeCcKoro 3apaga, AOCTYNHOro BO BceneHHoN. 1 Ha3biBalo Mpouecc KannbpoBKM
“nepenogKknoyeHnemM K HOBOW 3Heprun’. dnekKTpuyecknin 3apag — 3To boXecTBeHHaa McKpa wnm
MorywecTso, npebbiBaloliee B Kaxgom M3 Hac. Pa3BuBasa m ycunmeas cnocobHOCTb CO-TBOPATb
pe30HaHC MeXAay HaLUM 3apAAOM U SNEKTPUYECKUM 3apAgoM KOCMOCA, Mbl MonyyYaeM HOBYO dopmy
npuobpeteHna cunbl. Llenb npursbiBa K YHMBepcanbHon KannbpoBKe — CO3HaTeNIbHOe CO-TBOPEHUe
KaXJblM YyenoBekom 6osnee CMIbHOro, HeleIMMOTO, HENPEPBLIBHOIO 1 ABYCTOPOHHErO COM03a C APYIUM
yesiloBekoM 1 ¢ beckoHeuHocTblo. HenpepbiBHas Kanubposka YKC yKpennaseT Halwu “SHepreTmyeckue
MYCKysibl” BO MHOFOM TaK »Ke, KakK MMMHAcTMKa yKpennsaet ¢pusmnuyeckue. lNpouecc sHepreTnyeckon
sBoMoUMN co3paeT nnatdopmMy ANA KapMUYEeCKOro BblCBOOOXKAEHMWS, CO-TBOPEHMSA W JINYHOTFO
nprobpetenna cunbl. YKC xuBas. OHa cnocobHa NOHOCTbIO pe30oHNpoBaTh ¢ besycnosHow JlioboBbio.
B Hawwmx d¢u3snuyeckmx Tenax, OHa CMNOCOOHAa OCYLECTBASATb TOSIHOE BbIPAXEHWE 30/10TOrO



SHepreTMYecKoro CylecTsa, KOUM Mbl BOUCTVHY fABAAEMCA, Korga obbefnHAaem cBon [yx u cBot
6uornoruto.

Halum noBcefiHeBHbIE XM3HU 06eCcneunBaT BCeEM HEOOXOAUMbBIM /1A MaTeEPUaNbHOIO 1 IyXOBHOrO
pa3suTtna. Obnagaa 6onbLien sHepruen, Mbl MoXeM pactu 6onee pasymHo 1 3ddekTnBHO. Morno nu
OblITb TaK, UTO AYXOBHbIA POCT W MaTepuanbHbIi MUP Tak TecHO cBA3aHbl? MHorve 3ameTunu
yCMnmMBaloLWmMeca CUHXPOHUCTUYHOCT UK BnaronpuATHble “coBnafieHna” B CBOUX »KU3HAX. B KHure
CenecmuHckoe npopodyecmso [xelimc Peaduna KpacnBo npenctaBui 3Ty KOHLEMNUUIO B MacCOBOM
macwTtabe. M 31o Tonbko Havano! CerogHs, Bce 6osbluee 1 6OsblUEE KONMMYECTBO NIO4EN OCO3HAIOT
peanbHOCTb TOro, YTO HalWl [JOM TaM, FAe Mbl eCTb, WM YTO Kaabli obnajaet oAMHAKOBOM
BO3MOXHOCTbIO CO-TBOPUTb JINYHOE HEHO Ha 3emie.

Ouwyuambie MHOTMMN M3MEHEHNA Havanucb B KoHue 1980-x rofoB, Korga MarHUTHble peLleTKu
3eMnu Hayanu caBMraTbca. bbino AOKYMeHTaNnbHO NOATBEPXKAEHO, YTO B3JIeTHbIE NMOJIOChI a3POMNOPTOB
6blIM NepeHymepoBaHbl 6GnarojapA TOMY, UYTO BblpaBHMBAHME C MArHWTHbIM CEBEPOM Havaso
3HaUNTENIbHO M3MeHATbCA. B KHure [MpobyxodeHue k Hynesoli mouyke, [par bpeipgeH coobuiaeT 06
M3MeHeHuAX B pe3oHaHce LlllymaHa — BennumMHe 6a30BOK YacTOTbl MNynbcauuy 3eMan unm ee
“cepauebueHnn”. Takne nameHeHUsa 3eMnm NPoaomKanmucb Bce 1990-e rofbl, 1 MHOTME BEPAT, UTO OHU
6yayT npogoskaTb YCUAMBATBLCA, NO KpalHen mepe, Ao 2012 roga - AaTe, 3HAKOMOW MHOMUM Kak
nocnegHuin rog gpesHero KaneHgapa Mana. B aTom ctonetnn mbl TakxKe BUANM, Kak PerncTpupyoTca
HMKOrda paHee He MPOWCXOAMBLUME Camble KpPYMHble COSIHEYHblE 3NIeKTPOMArHWTHble COObITUA.
OpHako, TakMe W3MeHeHUA He OrpaHWuYMBAOTCA NPUPOAHbLIMU ABNeHUAMU. OHK YCIOXHAKTCA
ObICTPbIM ~ YBENIMYEHMEM UMCNA  3NEKTPUYECKUX TEXHUUYECKUX HOBUHOK, NpUCNocobneHnn wu
nocnegyowmumn BbipabaTbiBaeMbIMyi MW SNEeKTPOMarHUTHoIMM  yactoTamu. CerogHs, B CBOEMN
MOBCEHEBHOW W3HW, Mbl OKPY)KEHbl OOMbLUMM KONIMYECTBOM “MCKYCCTBEHHO CO3[aHHbIX”
SNEeKTPOMArHMUTHBIX MOMEN, Kak HUKOr4a paHblue. Kaxablil 3/1eKTPUYECKNA 1 NIEKTPOHHBIN npubop,
KomnbtoTep, TenedoH U paguonprieMHIK BbipabaTblBaOT 31EKTPOMArHUTHbBIE MO, DNEKTPONPOBOAKA
HalWnx AOMOB M MeCcT paboTbl FeHepupyeT 3/IEKTPOMArHWTHble MOJA, HJaXe Korga npubopsl
BbIKJIlOUeHbl. ABTOMOOMAN (MOCpeiCTBOM reHepaTopoB MOCTOAHHOIO 1 NePeMeHHOro ToKa) co3faroT
MaCCUBHbIE 3NEKTPOMAarHWTHble nona. Hawm 6uos3neKTpoMarHWTHbIE MONA, SHepreTMyeckme nona
Tena, NOCTOAHHO 6OMOapPAUPYIOTCA BHELIHUMW CUaMK, CMOCOOHBIMI BbIBOAWUTbL MX M3 PaBHOBECKUA.
TexHonorma MPUHOCUT MHOrO MPenMyLLEeCcTB, HO TakXe cnefgyeT MOMHWUTb, YTO Mbl — 4acTb 3TOrO
SHepreTnyeckoro “cyna”. [lyx ropasgo 6onee moryuiectBeH, yem matepuanbHoe. CriegoBaTeNibHO,
6anaHc N KanubpoBKa C YHMBEPCANbHbIMUA SHEPrUAMM — Hall MopTan B HEMpPepbIBHbIA POCT ”
rapmoHuio. Celiuac oueHb BaXkHa SHepreTuyeckas pabota, ocobeHHo Kannubposka YKC, ecnum mbl XOTUM
YCrewHo pa3BrBaTbCA U NATU B HOTY CO BCEMU OKPY»KaoLLMMN HaC SHePreTMYeCKUMM N3MeHEHNAMM.

Korga s cnpocuna csoero gpyra Jln Kapponna, Kak Bbirnagnt gna Hero YKC, To owyTuna B cepaue
3Hakomoe Tenno - Teryio KpalioHa — un ycnbiwana oTeeT: “He 3Hatlo, YTO 3HAYMT 3TOT OTBET, HO OHa
“cBA3aHa KptoukoM” [la, Kakoe uygecHoe onucaHue YKC! Kak ynommHanocb paHblue, U3 Yakp B
rOPU3OHTANIbHOWM MAIOCKOCTU U3/yYaloTCA BOJIOKHA CBeTa M 3Heprun. DTM BOMOKHa obpasyloT
BOCbMMOOPA3Hble NETNM, CBA3AHHbIE C AJIMHHLIMK BEPTUKANbHbIMKM BOSIOKHaMW 3Heprumn. Korga
BOJIOKHA B ogHon Yactn YKC HaTArnBaTCA, Ha 3TO MOTYT pearnpoBaTb BOIOKHA B ApPYron ee yacTu.
Mopgo6Ho Kocmunueckon CeTtn, YHMBepcanbHas Kanmopyeman CeTb niacTMyHa U B3auMocBs3aHa. Hawwa
NNYHAA SHepreTnyecKas ceTb — BOUCTUHY MUKPOKOCM B MaKpoKocme!

Ha KBaHTOBOM ypOBHE, KalMOPOBKa BOSIOKOH SHEPreTMUYeCKon aHAaTOMUM YeNioBEKA — CIIOXKHDbIN
Komnnekc. KannbpoBKa KaxAoro 4yesioBeka obnafaeT YHMKaNbHOW MaTeMaTuyeckon ¢Gopmyson,
nexallen B OCHOBE COOTHOLLEHNA MeXAY NMNYHOI BUbpaunoHHo yactoton n Kocmmnueckoin Cetbto. Ha
CO3HATe/IbHOM YpPOBHE, Ba)KHYI0O pOJib WrpaeT HamepeHue. [NaBHaa Uenb ceaHca TexXHUKK
BbanaHcnpoBkn DMIT — cbanaHCMpPOBaATb 3/IEKTPOMArHUTHOE MOJie YesioBeKa, MO3BOJAA SHepruu
NHAMBMAYYMa OTKpbITb Kocmuueckon CeTn Kak MOXKHO 60sbLIe CBOMX CXEM.



Monyuatowmin ceaHC YenoBeK MOXET Bblpa3uTb 0co60e HaMmepeHue NoYTn s BCEro: HauuHasa
NCUeNeHNA N KOHYasA CaMOMoO3HaHMEM U MPOCTbIM ocnabneHnem ctpecca. OfHaKo, rnaBHbi GoKyc —
6anaHc. Korga, nocpenctsom KanubpoBKuM, akTMBU3NpPYOTCA BonokHa YKC, nponcxogut “nepemotka
KOHTYpOB"TOPOA TBOPUOB 1 B 3epreTYECKOM Nose UHAVBUAYYMa CO3/AAeTCA HOBbIN 3N1eKTPOMarHUTHbI
nopagok. Tako HOBbI NOPAJOK 0becrneuyrBaeT 6onee CUNbHYIO CTPYKTYPY ASA NOSyYEHNA SHeprim
n3 Kocmmueckon Cetn. Nocne Toro, Kak BCe CBA3U yCUEHbI, MPONUCXOAMWT 3HAUNTENbHbIN POCT yCnexa B
npouecce CO-TBOPEHHUA.

O6yuasa apyrux, 6b10 Bpems, Korga s rosopusia o nobsu. f gonro owyulana, Yto MUP HEBEPHO
ynotpebnaeT 3TO C/IOBO. DHeprus YenoBeyecKMx CywectB U 3emiun, HaKoHel, roToBa MPUHATb
HenpepbIBHbIV NOTOK JIDOBK, U Mbl MOXeM C HUM paboTaTtb. icnonb3ys YKC, Mbl cnocobHbl genatb 310
M3ALWHO, NobsLLe 1 PafoCTHO.

Bca no6oBb, KoTopyto Mbl BKagbiBaem B bora, B MacTtepoB, Taknx Kak Wncyc nnu bygpa, opyrmx
OYXOBHbIX NMAEPOB, CEMbIO U HAlKW B3aMMOOTHOLLEHWA, ABMAETCA MOTEHUMANbHbIM OTpaXXeHnem
no6Bun K cebe. Korga mbl BocTpebyem 3Ty NoO0OBb, BO3PACTaeT Hallla camooLeHKa. J1lo60Bb Hallero
uenoctHoro A — 6e3bpexxHa, 1 yaepXMBalOLWNA ee COCyl AOMKEH O6biTb 4OCTAaTOYHO MPOYHBbIM. ITO
ofHa M3 MpUYMH, MO KoTopon Mbl yKpenndem YKC. YoepxuBasa nwboBb CHayana B cebe, Mbl
CTAaHOBUMCA LIENIOCTHBIMWA UM UCKPEHHMMU. 3aTeM Mbl pasfensem CBO No60Bb C MHOW C Apyrow
NnepcneKkTMBbI, YemM Korga-nmbo 3Hanu paHblue. AKTUBM3aUUA YHUBepcanbHon Kanmbpyemon Cetun —
HeoTbemMeMas YacCTb NOArOTOBKM K Npuemy sHeprum J1io6su k Cebe, KoTopasa BO3pOXKAaeTCA B HAC Kak
nTnua OeHnkc.

PE3OHAHCHAA HACTPOWIKA CETU 1 BANNAHCMPOBKA 3JIEKTPOMATHUTHOIO NONA

Pe3oHaHC paBeH nocBsALweHnio 24/7.

MocBsALeHNA 1 BblpaBHMBaHUA — OYE€Hb MOLLHble U pe3oHUpYyowme cobbiTna. OgHako, YTOObI
OLYTUTb MOCBALLEHME, HaM He TpebyeTcA HaxoauTbca B Benvkoi Mupamnpe; BCce Hawm CEHCOpPHbIE
B3aVMOJENCTBMA CO3[aT Pe30HaHC B HalleM CyulecTBe, U Mbl HEMNpepbiBHO pPe3oHMpyem C
OKpy»atoLeln cpenoi. Bce, uto Mbl BUAUM YTPOM, CMOTPA B 3€pKaso, U KOHYasA TeM, YTo Habnogaem B
TEeUEeHUN OHA, CO3JaeT pe30oHaHC. Bce, UTo Mbl CbIWKM — 3BYKM, FONI0CA, MY3bIKY — PE30HMPYET C HaMU.
Co3paeT pe30oHaHC BCe, C YeM Mbl CONPUKacaemMca MM OLLYyLAeM 1 UTO Hioxaem. byabte cBmaeTenamm
LUIMPOKOro pacnpoCTpaHeHNA WCMoNb30BaHMA apomaTtepanun. Co3[aloT Pe3OHaHC U BKYCbl:  Ham
HpaBUTCA NloOUMasa Mula M pecTopaHbl. Korga Mbl Monb3yeMca CBOEN MHTYUUMER, TO, YTO Mbl
WHTYUTMBHO 4yBCTBYEM, CO34aeT B Hac pe3oHaHc. V6o Bce 1 KaxAbli YenoBeK, C KOTOPbIM Mbl
B3aMMOJENCTByeM, CO3AaeT pe3oHaHC. MHe nerko NpuHATb TO, YTO BCE HaWW OLLYLIeHUA MOryT
paccmaTprBaTbCA Kak MOCBALWEHMA WAW BblpaBHMBaHWA. Takoe MOHUMaHWe AaeT BO3MOXHOCTb
NPaKTUYeCKN OLEHUTb, YUTO BCE AYXOBHO.

BJTATA PE3OHAHCA - CO30AHWE SHEPTETUYECKOW TAPMOHWN

CyLlecTByOT NOCBALLEHNA U PE30HAHCHBIE OLLYLLEHUS, KOTOPbIE Mbl BbIOMpaemM Mo accoumanmm ¢
NoAbMK, KOTOPbIX CYNTAEM MYAPLIMU U CBATBIMY, - TYPY, AYXOBHbIMU YUUTENAMM, PENNTMO3HBIMM
nupgepaMmyn unu KaHanamu. Takue oM HecyT OocCOObii pe3oHaHC, M Hac “npuTtarMBaeT” K HUM
olylleHne 3TOro pe3oHaHca. Korga mbl MpoBoAMM BpemMsa B WX MPUCYTCTBMM, MX LENOCTHOCTb
HanpsAMYI0 rOBOPUT C Hallel LIeIOCTHOCTbIO, M TakKMM 06pa3om, Hallla »KU3Hb CTaHoBUTCA HGoraue. Korga
Bbl UCMbITbIBaeTe 060CTpMBLLIEECA 3peHne UK gpyrie 6nara Kak nocsieicTBMe CylyyaliHOM BCTpeuu C
TakMM YeNiOBEKOM, MHOIME CUYUTAIOT 3TOT Aap AapoMm rypy unu yuutensa. OfHako, B paclUMpeHHOM
COCTOAIHWM, Mbl MPUHMMaeM Ha cebAa OTBETCTBEHHOCTb 3a CBOM COOCTBEHHble XM3HU. C 3ToM
NepcneKkTUBbl, Mbl MOXKEM BWUAETb, YTO BUAMMbIe Gnara rypy wuim yuymTena — B LeNCTBUTENIbHOCTU
pe3ynbTaThl OWylleHNa 6onee PacClUMPEHHOrO U Pe30HAHCHOrO COCTOAHMA Hallero COOCTBEHHOrO
cywectsa. Korga, Kak co-TBOpel, Bbl NMpMHUMaeTe Ha cebsA OTBETCTBEHHOCTb 3a pe3ynbTaTbl, Bbl
rnoumTaeTe He TOMbKO cebA, HO TakKe NMaTuTe HEMOCPEACTBEHHYIO JaHb cOo3daTenio pe3oHaHca. U
MOMHUTE: Balll Pe30HaHC BAUAET Ha ApYrux, U T.4, U T.4.
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Ovnak Yonmpa - uenoBeyeckoe CyLWECTBO C PE30HAHCOM LENOCTHOCTW, oOuyulambiM W
0CO3HaBaeMbIM MHOTVMM. B rmaBHOM HaUMOHANbHOM XYpHane Ha Hero CCbiMalTCA KakK Ha »KuBoe
HaUWoOHaNbHOe COKpoBMUle. ITO COBCEM He MHOro, HO Yonpa HeceT 3TO C HEMNpPUHYXAEHHOW
3M1E€raHTHOCTbIO. YTO MpomncxoanT, Korga Mbl BCTPEYaeM KOro-TO, MOXOXero Ha Hero? HeckonbKko net
Ha3ag, mon My CTMBeH 1 A npuexanu B Pop Annenp nocnywaTb ero nekuuio nepes ayantopuen
noutn B 1500 yenoBsek. B nepepbiBe OH cMAen Ha cueHe M NoAnuUcbIBan CBou KHUru. CTmBeH u A
TepnennBo CToAnn B oyepepun. [Moka Mbl MpopBuranvcb Briepep, A pPa3roBopuiacb CO CTOABLUEN
nosagun mosofon aesywKkon. OHa Haxoamnacb B ABHO OFPOMHOM OXKUAAHWM OT BCTPeUU IULIOM K nnuy
C 3TUM BenuKUM Yenosekom. OHa ckaszana: “fA xouy, utobbl OH MeHA 06HAN!" Yronkom rnasa A morna
BUAETb, KaK OH NOANMCbIBAaeT KHUTY 3@ KHUIOW, HAaX0AACb B O4YE€BMAHOM MeAUTAaTUBHOM COCTOAHUN, U3
KOTOPOro He Bbixoaun. BcnommnHasa cBo onbIT ¢ MOUM MHAVCKAM rypy CBammn MyKTaHaHZOW, A 3HanNa,
KaK BaXXHO Mpubnmxatbca K yuutento 6e3 oxugaemoro pesynbrata. IHCTUHKTUBHO, BO MHe B3birpana
BHYTPEHHAA MaTb, W MPeAsioxKnna AeBylike [OOPOBOSIbHLIA COBET, YTOObI OHa He pa3oyvyapoBanacb
CBOel BCTpeyen. A HaNMOMHWAA, YTO paHee B CBOEN NEeKUUM OH CKasas: BCe Mbl pa3gensaem MONeKybl,
NPOCTO HaxoAsACb BMeCTe B 3TOM 3arie. fl 3aBepusia, YTo B 00bATUM HET HEOOXOAUMOCTH, U NooLupuna
ee NPOCTO HacNaXxAaTbCA BCTPeYen 1 pasgeneHnem Moseky.

K moemy orpomHomy yamsneHuto, korga CTMBEH NPOTAHYN KHUTY AnA asTorpada, Aunak nogHAn
rnasa v OHW Pa3roBoOpUANCb. Yepes Heckonbko MMHYT CTMBEH NpeAcTaBui MeHs: “.. @ 3TO MOA XeHa —
Merrn ®enukc [abpo’, n A cobupanacb NPoCTO CKasaTb: “3apaBCTBYiTe, 6ONbLIOE YAOBOSLCTBUE
BMAETb Bac” BMecTo 3Toro, A ycsiblwana, Kak ropopto: "PaHblLue Bbl FOBOPWIIN O COCTOSHUK “6€e3 Hayana
N KOHUA". fl nepexuna ero cama, CHavana, Korga MHe Obifo yyTb Gosiblue ABaALATU JIET, U ele pas
HECKOJbKO J1eT Ha3ad. TO MOJIHOCTbIO U3MEHUIO MOK XU3Hb. OH MOCMOTPEen NPAMO MHE B fasa, 1 A
no3sBsonuia emy 3710, n6o npebbiBana B NcTuHe. Crieaylollee, YTo A 0CO3HaANA, - 3TOT BENIMKNIA YesIOBEK
MOTAHYNCA N OOHAN MeHA. HeueTKo MOMHIO, KakK MY)X MeHsi YBOAWI, U He VMEK HU Masiellero
npeacTaBneHns, Kak oTpearvpoBana Ha 3TO CToAwaA no3agu Aesywka!l Mol My 1 A npogomKkanm
Hacna)KaaTbCA OCTaTKOM Beuepa. Ha cneaytolwmii feHb, NPOCHYBLUVCH, BHYTPU A MOYyBCTBOBana cebs
no-Apyromy 1 oco3Hana, YTo MO BTOPOM OnbIT “6e3 Hauana 1 KoHua” 6bi1 NpegHa3HayeH He TONbKO
ONA MeHA. B TOT MOMEHT A 0co3Hana OTBETCTBEHHOCTb pa3fleNinTb ero ¢ apyrumu. B 1o Bpems, A gaxe
He MOoHMMana, CKONbKO JOMKHO 6b110 ObITb 3TUX APYTUX.

LWABJTOHbI CBETA 1 PE3OHAHCA

Kak npoucxoant pe3oHaHC 4enoBeka C 4enoBekom? Kaxkablh uyenoBek o6nagaer CBOUMM
CBALLEHHbIMY WabfioHaMKM CBeTa 1 SHeprun. B nonckax no3HaHuA ceba, Mbl HAYMHAEM aKTUBM3MPOBATb
UM OXMBAATb 3TW LWAGMOHbI, 3acTaBNAA MUX BMOPUPOBATb YHUKaNbHbIM 06pa3oM. ITW LWabNOHbI
coflepXaT KIoY K MeXMNPOCTPAaHCTBEHHOMY OOLLEHMIO B MOMCKAX AOCTVMXKEHUA Hallel YHUKanbHON
XN3HEHHOW Uenun. Takxe, OHW ABNAIOTCA CMOCOO0M, C MOMOLLbIO KOTOPOrO KaXKAbli U3 HacC yaepKnBaeT
N o6laeTcA CO CBOMM KYCOUKOM BENIMKOW KOCMWUYECKOW MO3auku, ana cebsa u gpyrux. Bce 310
[OCTUraeTca NocpeacTBOM ABMEHUA pe30HAHCA. 34eCb, TEPMUH “pe30HaHC” 03HaYaeT SHepreTMyecKkmn
BMOpupoBaTb B dpase UM rapMoHmn ¢ Yem-To. LLlabnoHbl MOX0XKN Ha HAaCTPOEeUYHbIe BUIIKK, N BCE Mbl
JencTByeM APYr Ha Apyra NOCPeACTBOM CBOErO pe3oHaHca. B KaXaoM UenioBeKe CyLeCTBYIOT 0Ccobble
WabsIoHbl, B KOTOPbIX WHAMBUAYYM YAEPXKMBAET K4 K Gonbliemy 3HaHUiO B popme JocTyna K
lwabnoHam 6onee BbICOKOro U3MEPEHMA.

Co3HaTenbHO MOHUMasA 3Ty CBA3b, Mbl HAaYMHAEeM MNPMHMMaTb Ha cebAa OTBETCTBEHHOCTb 3a
CO3[aBaeMbli Hamy pe3oHaHC. Moa pabota - BMAeTb bokecTBeHHOe B KaXKAOM, U CBALLEHHblE
LWabsIoHbl MOMOratoT AenaTb 3T rMy6Xe, UeM Korga-nmbo paHblue. He Mory ckasaTb, Kakoe 3HaHue ero
Wi ee WAOMOHOB pPACKPOETCA MM CaMMM; 3TO AeNo  KaXkAoro WHAMBUAYYMA OTKPbITb W
aKTUBM3MPOBaTb CBOU CBALLEHHbIE WabnoHbl. Kakoe gocTtoHoe ctpemneHne! Mou nndHble WabnoHbl
yaepxusatoT Kntou K YKC n TexHuke banancnposkn M.

MoW onbIT nosyyeHUs WM nNepefayn MoCPeAacTBOM YEHHENIVHIA SHepreTuyeckux WabroHoB
TeXHUKN DMIT — sHepreTUYeckn CTaHOBUTLCA UMW, K HacTosLLeMY BpeMeHW, S YAEPKMBaLO NATb TaknXx



WwabnoHoB. JTO TpexmepHble, B GOpMe aniMasa naTTepHbl cBeTa 1 3Hepruv. OHW BbIMMAAT Kak ABe
yeTblpexrpaHHble nupamuibl C OOWWM OCHOBaHUWeM, Obpasyloumne reomMeTpuyeckyto dopmy,
N3BECTHYIO KaK OKTasap (BOCbMUIPaHHUK). 3T WabnoHbl yaepKNBalOT pe30HaHC, cneumburyeckun ana
TexHukn banaHcmpoBku SMI. TpeHupoBaHHbI yunuTtenb SMI ocobbim obpa3om nepepaer 3ToT
pe30HaHC, N03BONAA CTYAEHTY HayaTb pe30HUPOoBaTh C WabnoHamu. Cama Npupoaa sHepreTMyeckoro
BblpaBHMBaHMA C paboTor no3sonAeT HGbICTPO obyyaTb 3TOM TexHUKe. B cBol ouepenb, nepefaHHbIN
HOBOMY MPAKTUKYIOLLEMY Pe30HAHC MOMOraeT NpobyanTb MM ouncTUTb MHbopmaumio B YKC kaxgoro,
NosnyyaloLlero ceaHc ot npakTukytowero IMI. Kaxzabii wabnoH cBA3aH C KOHKPETHOM $a3oi TEXHUKN,
A onuwy nx 6onee feTanbHO, Koraa mMbl 6ygem obcyxaatb 311 ¢pasbl.

TexHnKa banaHcuposku IMIT BceLeno BoinosiHAeTCA B napameTpax YKC, KoTopasa npocTUpaeTca Ha
paccToaHre nNpnbnmnsnTenbHo 60 CM B KaXKAOM HanpasieHUn oT ¢uraunyeckoro Tena. MpakTukyowmi
¢dukcupyet B YKC TOUHble MaTTepHbl MOCPEACTBOM CEPUN UBALLHBIX ABVXEHWUN, MOXOXUX Ha Taluu.
Bonblyto YacTb ceaHca NPAKTUKYOWNA paboTaeT Hag WM BOKPYr Tefa; B KakoOW-TO YacTu paboTbl,
MAMKO U YBaXKUTENbHO PYKM pacronaraloTca NPsAMO Ha rpyan KneHTa.

CHauana, Nnoka A UHTepPNpPEeTMPOBana 1 yuymnacb NpaBWibHbIM NAaTTepPHaM, C/ieBa OT MEHA Bcerga
CTOANM TPWU BbICOKMUX CYLHOCTM 30510TOro cBeTa. A nto60BHO HasbiBana ux “Tpu Mygpbix lMapHsa"
O6bIYHO A MOra NPaBUbHO CllefoBaTb NaTTePHaM, HO KOrAa, CylyyaliHo, A olwmnbanacb B KOHKPETHOM
LBVIXEHWW, MeHsA Bceraa /1toboBHO 1 TepnenrBo nonpasnanun. B To Bpems, A owyuana, Kak 6yato mou
PYKW He 6blIv MOUMM, MOKa OHW MAMKO ABUFaNNCh B HY»KHOW NOCeoBaTeNIbHOCTY.

OpHaxdbl, CTano ACHO: MpuLLIa nopa Aatb UMA TOMY, UTO A Aenana. [NockonbKy A Tak ycepAHo
paboTtana, uTOObl HayuMTbCA BCEM KOHKPETHbIM MaTTepHamM W COeAWHWTb WX BMecTe B
CUCTEMATM3NPOBAHHYIO TEXHUKY, TO [OMNYyCKana, YtTo Mory 6biTb TOW, KTO JacT UMA 3TOW TexHuKe. Mown
TBOpPYECKME COKW TEKNU, 1 A fymarna O HeKOTOPbIX AeNCTBUTENBHO BPOCKMX 1 BpocaloLmxca B rnasa
Ha3BaHMAX — MOUM JIOOMMbIM Ha3BaHMeM Obino “3Be3gHble Bpata” Ho kak Tonbko A nouyBcTBOBana
YOOB/IETBOPEHHOCTb 3TUM pelleHmem, oT Tpex Mygpbix lNapHeln npuwno cTtporoe ykasaHwue. fl
ycnbiwana: “He 3Be3gHble Bpata” “OHa gomkHa Ha3biBaTbcA TexHuKon banaHcmposkn SMIT” “Yto?” -
CKenTnYeckn aymana fA. 3To He OpPOCKO M He GpocaeTca B rnasa. 3To CKyuyHo! Mow MbICciM MeHsA
CMyLLanu, HO ObiNN UMEHHO TakoBbiMU. “HeT!” — pewmMTenbHO OTBeYanu CyllecTBa M MPOAOIXKaNU
CHUCXOAMTENbHO OOBACHATb, uyTo JMI1 O3HauyaeT 3/eKTPOMarHUTHoe Mosie, UYTo B Onuwkarem
6yayliem nioay QOMKHbI 6onblue oco3HaBaTb DMI, 1 Takoe Ha3BaHMe MpuobpeTeT 3HauyeHue AnAa
MHorux ntogen. CerogHA Mbl 3HaeM, YTO 3MIeKTPOMarHUTHOe Mosie Tena YefoBeKka CoaepXut MHorve
Knioun oT Halel s3sonounn. Takum obpasom, BOT 1 Mbl B 2001 roay, fanee cnepyet cooblyeHne o
TeKyLem cTaTtyce TexHnku banaHcnpoBku IMIT Ha HbIHELWHeN CTaaum ee PacKpbITUSA.

B HacToAwee Bpems, TexHnKa banaHcupoBkn IMI coCTOMT M3 yeTblipex pas3nnuyHbix ¢as. B Kaxgon
dase npakTuKyWmin GUKCUPYeT YHUKaNbHbIE CEpUM SHEPreTUYecKmx nattepHoB B YKC knueHTa. B 10
Bpems, Kak ¢uKcupylowmecs naTTepHbl KaxAbli pa3 OfHM W Te e, Korga KAWEHT nony4yaet
KOHKpeTHYl0 a3y, MNpPOMCXOAALAs BO BpPeMs CeaHCa KannbpoBKa YHUKaNbHa. YHUKaNbHOCTb
KannbpoBKK onpeaenaeTca NPUCYLEn KINEHTY MYAPOCTbIO MO OTHOLIEHWUIO K TEKYLLEN MU3HEHHOM
cuTyaumn. A jo CMX NOP BOCXMULLAKOCH, HACKObKO IMUHOW BceneHHom obnapaeT Kaxkabli 13 Hac!

MocpeacTBOM TOYHOM U 3aBEPLUEHHON TEXHWUKW, MpakTukylowmii MM dukcnpyer B
JHepreTMyeckoM none cneuyuduyeckne naTrepHbl. [IBMraacb ¢ HOr 4O ronoBbl, CNepeamn Hasag u ot
ronoBbl K HOram, MpPaKTUKylOWUn B3aumogencresyer co Bcemum dactamm YKC  KnveHTa.
CamoHanpasnsaowanaca n Camoperynmpyowanca SHepria TeueT U BTEKAeT TOUHO TyAa, FAe OHa HYXHa,
B COOTBETCTBUU C MPUCYLLEN KNNEHTY MYAPOCTbI0. TaknM 06pa3oM, CO CTOPOHBI MPAKTUKYIOLLEro He
TpebyeTcs HMKAKOro rafaHus, aHanusa unu cy>kaeHus. NpocTtbim crefloBaHeM TEXHUKE CO-TBOPAETCA
caMblii 6n1aronpUATHBIN pPe3ynbTaT AnA KIneHTa.

MHorme moryT owyuaTb, Kak BO BpeMA ceaHca Mo UX Teflam TeUeT SHeprus, HO Aaxe Te, KTO 3TOro
He YyBCTBYIOT, MOMyYaloT Ty e camyl nosnb3y. B Kakoe-To Bpemsa ceaHca OOMbLUMHCTBO nofen
HauMHalOT UYYBCTBOBATb KakMe-TO CBA3aHHble C CEaHCOM OLyLleHUs, nepexogdawmne M3 TOHKMX B



yauBuTeNbHble. YacTo OHU OMUCHIBAKOTCA Kak W3MEHeHMA TemrepaTypbl, Mynbcaluns, NokanbiBaHWe
UNKn KyXKKaHue. HekoTopble fa)e coobLiaoT 0 BO3HMKAOLWEM BMNeYaT/IEHNN NMPUKOCHOBEHUS, AaXKe
Korfa npakTukyowun paboTaeTt Ha pacctoaHun B 30 cm unm 6onblue oT GU3MYecKoro Tenla KNneHTa.

Kaxpgbii ceaHc banaHcmpoBku IMIT 3aHMMaeT 45 muHyT. CHavyana Bce yeTblipe dasbl KIWEHTD
nosnyyanu nocsieloBaTenbHO, B TEYUEHNE NEPNOAA BPEMEHU, OObIYHO PaCTArMBaOLLErocsa OT YeTblpex
Hefenb OO YeTblipex MecAueB. Kaxablll ceaHC HauMHaeTcAa C MPOCTOro 6narocnoBeHus, AaBaemMoro
npakTUKywWum monya nnu scnyx: “OT Teopua, NpebbiBatolLlero BO MHe, K Teopuy, npebbiBatoLiemy B
Tebe, BO nma OO6LieHUs, HauHeM". MHe HPaBWTCA LepPeMOHNA OTKPbITUA, OO OHa CIYXUT B3aMHOMY
OCO3HaHMIO N MOYUTAHMIO BHYTPEHHEN MYApPOCTM OT OAHOro CO-TBOpUa K Apyromy. Ham He HyXHO
NPOCUTb, YTOObI SHEPrKA CTana AOCTYNHON: Mbl 3aABNAEM, UTO HAMEPEHbI €€ UCMONb30BaTb, U AeNaeM
3T0.

Mocne 3asABneHUA LEPEeMOHUN OTKPbITMA, MNPaKTUKYIOWNA HayMHaeT CeaHC C MNOAroTOBKU
SHepreTnyeckoro Tena. MoarotoBka BKIOYAET B Ce0A cepun ABUXKEHUI N HAMEPEHUI, Npeiaraembix
npakTukyowmm, n B YKC HaumHaeTca rpaHano3Hasa UMpKynauma sHepruun. o cyTu, npakTUKyoLWwmin
yCTaHaB/IMBaeT pPe30HAHC C ABWKEHUAMM TEXHUKW, a KAWEHT pearMpyer COOTBETCTBEHHO ero
3N1EeKTPOMarHMTHOMy ypoBHi0. C MOMOLLbIO 3Hepruum, Tenepb cBoboaHoO ABuratowernca yepes YKC,
NPaKTUKYIOLWNI HaUNHAET CeaHC.

Kaxpgbln ceaHC cnegyeT npegnucaHHON NOCefoBaTe/lbHOCTU WAroB, COCTOAWMX U3 MOArOTOBKM,
OTKPbITWA, OUNCTKY, BanaHCMPOBKM 1 3akpbiTuA. MpoaenbiBaeTcas ocHoBaTenbHaA paboTa co Bcemu
6oNbWUMN N MasbIMA SHepreTMyeckM LeHTpamy Tena. VIHTepecHo 3amevaTb KonbLa cBeTa U
SHEepruu, oKpy»<aroLLe rosoBy ropn3oHTanbHO 1 BePTUKanbHO. B neprog Kaxgon ¢asbl, B HEKOTOpOI
TOUKe, MPAKTUKYIOWNA MAMKO MOKauyMBaeT FOfIOBY KIMEHTa, YNpaBnsaA KonbuaMu Tak, 4ToObl OHU
OpraHv30BbIBaNNCh B BUAE PaBHOMEPHO pacrnpeAenieHHbIX B NPOCTPAHCTBE U 300POBbIX MaTTEePHOB B
COOTBETCTBUM C MYAPOCTbIO KNneHTa. HekoTopble npakTuKyowme coobLany, 4to BUAENN, OLYLLANy 1
Jaxe Cbllasny, Kak BbIPpaBHUBAOTCA KOJbLIA BO BPEMS STOW YacTu KannbpoBKu.

Korpa kaxpasa ¢dasa nmogxoanT K KOHUY, MPaKTUKYIOLWUIA BbIMOSIHAET BbICOKOE BblpaBHMBaHME
ceppaua, NomeLlas ofHY PYKy criepefmn Ha obnacTb TUMYyCa, APYTYIO C3afiy, Y HaMpaBnAsA SHepPruio Teub
mMexay pykamu. B pesynbrate, 3To BblpaBHUBAET cepple ¢ cepauebueHrem BceneHHonm — Bubpauunen
no6Bu. MNpaKTUKYOWUIN HaNOMMUHAET K/IMEHTY O HeOOXOAMMOCTM OCO3HaBaTb CBOWM CBET N SHEPTUIO,
M3nyyaloLwmxca B Tene U MAyLWMX HEMOCPeACTBEHHO Tyfa, FAe OHU HYXHbl AnA Bbiclwero 6nara.
3aknountenbHoe 61arocnoBeHne, NPOU3HOCMMOE MOJflYa WM BCAyX, rnacut: “A nouutato 1e6a u
Teopua B Tebe”

Kaxpgbili ceaHc kanubpyeT Bcto YKC, KOTOpaa pacTArnBaeTca, BbICBOOOXKAAETCA U OpraHu3yeTca
3aHOBO B criefywolmii 6onee BbICOKMIA MaTTepH GanaHca. KanmbpoBka BO Bpems Kakaon ¢asbl
HafCTpanMBaeTcA Haj TOW, KoTopasa Oblla chenaHa paHblue. TonbKo 4YTO Mbl 6erno paccmoTtpenu
HeKOTOopble 3neMeHTbl, oblre ana Bcex yetblpex ¢a3. Cellyac, faBanTe NO3HAKOMUMCA NOGAMXKe C
KaXaomn N3 HUX.

OA3A 1 TEXHUKW BAJTAHCUPOBKW SMIT - MYOPOCTb M SMOLINA

HamepeHune Qa3bl 1 — cbanaHCUpoBaTh rofloBy U cepaue. Yenosek, AyMatoWwmMin CAINWKOM MHOFO 1
He CnocobHbIl YyBCTBOBaTb, HecObanaHcMpoBaH. M Hao6opoT, HecbanaHCMPOBAH TOT, KTO pearmpyet B
OCHOBHOM 3MOLMOHasIbHO, 6€3 MPOAYMAHHOCTU WA MYARPOCTU. TPagULMOHHOE MbIWEHME YaCTo
CTaBUNO YMCTBEHHblE CMOCOBHOCTU BbilE 3MOLMOHAMNbHbLIX acnekToB Hawen nmyHocTu. Cevac mbl
HauMHaeM MOHMMATb, YTO SMOLUMA — Ba)kHaA 4acTb Gonee wWMpokoro onpepeneHna pasyma. CeaHc
®a3bl 1 SMI nomoraeT co3gatb 6anaHC Mexay pa3ymoM yma 1 pasymom cepgua. lNocpencTtsom Takoro
6anaHca, Mbl 6ygem BblpaxaTb 6osiee BbICOKME YPOBHM OYXOBHOMO pasyma. KenatesibHO NpUHMMATb
XM3HEHHble pelleHna C nepcrnekTuBbl 6onee mHTerpuposaHHoro fl. 1 Hacnaxkpalocb MoowpATb
CTYLOEHTOB paccMaTpuBaTb ngeto “gymatb cepguem 1 YyBCTBOBaTb yMOM”.

B nmepvop oumwamlen 4acTu ceaHCa MPAKTUKYIOLWWA MATKO YUCTUT HEKOTOpble MepBUYHbIE
SHepreTMYecKkre LEeHTPbl, OQHON PYKOW HanpaBnfAA SHEpPruio B LEHTP, a APYro OfHOBPEMEHHO



ounan. YacTo KIMEeHTbl OMUCHIBAKT TaKyld OUMCTKY Kak OLUyLleHMEe MArKOro MoTArMBaHUA CTPYH
SHepruu B ux none.

Mocne Toro, Kak 3T obnacT! ouuLleHbl, NPAKTUKYIOWNA Nepexoaut K 6anaHcupyioLwen yactu
ceaHca. MNomelyaa ogHy pyKy Mof TefioM, a APYry Ha WX Haf KaXAbIM LEeHTPOM, MPaKTUKYOLNIA
JEennTCa C KIIMEHTOM BaXXHOWN XapaKTepUCTUKOWN SHeprun: “3To yHMBepCanbHaa SHePrus, a He JIMYHO
MOS,, Bbl MOKETe MOJyYnTb ee CTONbKO, CKOMbKO BblbnpaeTe”. Takoe 3aABieHne 06bIYHO cnocobcTByeT
OLLYLLIEHNAM NOANMUTKA 1 6e3ycnoBHOM N06BY K KNNEHTY, CO3aBas OLyLeHMe LefloCTHOCTM U Mu1pa.
Bbl TO>Ke MOXeTe 3TO owylaTs!

3ateM MpakTUKyloWwmin paboTaeT C KoMbLaMy CBeTa BOKPYr TONIOBbl U aKTUBU3MPYET
SHepreTnyecknii WabnoH, ceAzaHHbIi ¢ Pa3on 1. OH NPOCUT KNMEHTa BM3yann3MpPOBaTb KONOHHY
30/10TOr0 CBeTa, NPOXOAALLYI0 Yepe3 BCe Teno, C HOr Ao ronosbl. [pocToe ABmXeHWe pyKu TAHET
30/10TO CBET BCe BpeMmsA BBEPX, Yepes BCe Teno, K BepXy ronosbl. Pabota BOKpYr rosioBbl 3aBepluaeTca
npurnaweHnemM NpoucxoauTb AOMOSHUTENbHbIM SHEPreTMYeCcKUM BblpaBHUBAHUAM; 3TO 3aBepluaeT
SHepreTUyeckoe BblpaBHMBaHWEe W obecneunBaeT CTabWNbHOCTL HOBbIX naTtTepHoB. (Pasza 1
3aKaHUYMBAETCA YNOPOM Ha 3afKoprBaHVe SHEPTN KITMEHTA B 34eCb 1 cenyac. KnueHT nokuaaeT ceaHc
C YYBCTBOM MMPA, CMOKONCTBUA M HanaHca. ¥ HEKOTOPbIX, NepBbI onbIT ¢ TexHUKol banaHcMpoBKy
SMI1 MOXET CTUMYNNPOBATL AYXOBHOE NPObYyKaeHNMe.,

®A3A 2 TEXHUKN BAJTAHCVPOBKW SMIT - CAMOYTIPABJTIEHUE 1 CAMOTOAAEPXKKA

HamepeHne ceaHca ®a3bl 2 — copencTBOBaTb CaMOynpaBfieHWo 1 camonoppepxke. (Pasza 2
HagcTpavBaeTca Hag Ma3oli 1, no3BonAA BoCcTpeboBaTb Upe3MEPHYIO SHEPTIO, KOTOPYIO Mbl BIIOXMWN
B CBOe npolwusioe. B ocHoBHOM 3T0 gocTuraetca pabotoii ¢ Mpuamon JlnuHoro Ycunerusa. Tpy QSIVIHHBIX
BEPTUKANbHbIX MHPOPMALIMOHHBIX BOJSIOKHA CBeTa W 3Heprum 3agHen uvactm YKC, Hapsgy ¢
BOCbMMOOGPa3HbIMY NeTnaMu (Mnn netnammn B popme 6eCKOHEUHOCTH), SMAHUPYIOLWUMNCA U3 3afHeN
yacTn Yakp, 1 wabnoHom Pasbl 2, 06beaUHATCA, UTOObI CHOPMUPOBATL MPM3MOOOPA3HYIO CTPYKTYPY.
JnvHHblEe MHPOPMALMOHHbIE BONIOKHA HecyT B cebe Hawy JIMYHYI0 WCTOPUI0 — MNaTTEpPHbI
HacneACcTBEHHOCTU WM MPEEeMCTBEHHOCTY, MHOGOPMaUMIO O MPOLIbIX MU3HAX U BCe CoObITUS,
npowusolleswne B HblHELIHEN XM3HU. PaboTasa ¢ MNpu3amoit, Mbl Kannbpyem oTTArMBaIOLLYO Hac Ha3aj
SHepruio n Npeobpa3oBbIBaEM ee B SHEPTMIO NOAAEPXKKU.

MHorume Bce ele uwyT “coctoaHMA 6narogaTtn’, o6eLaHHOro pasfnyHbIMU UCTOYHUKaMK. [pyrue
3abbln fa)ke O BO3MOXHOCTW TaKOro YMCTOro M 3aMevaTeNIbHOro COCToAHUA, ycTano bapaxTasach B
rpA3n U CMone CTapon sHepreTnyeckon anHamukm. OfHako, NPYHMMaa OTBETCTBEHHOCTb Ha cebA un
BbIMOMHAA PaboTy MO OTKPBLITUIO CBOWMX SHEPreTUUYECKUX MyTer, Mbl MOXEM 3aCNyXWUTb COCTOAHME
6narogaTv UM KapMmnyeckoe BblICBOOOXAeHMe. (BO3MOXHO, MMEHHO B 3TOM 3aKtoyaetca “paborta”
coTpyaHuka ceetal) Hanpaenaa 3on0ton ¢BeT, 4tobbl cbanaHCMpPOBaTb ANUHHbIE NHGOPMALIMOHHbIE
BOJIOKHa N033Jii HAaC, Mbl MOXeM U3ALLHO BbICBOOOAUTb YacTb KapMbl U HAaCNeACTBEHHbIE TEHAEHL MM,
60/bLUe He NOMOraloLLMe HaM.

Lienb Ma3bl 2 — COXpaHUTb MYLAPOCTb NEPEXKMBAHNUIA 1N COOLITUA NPOLUNIOro, ABUMAACH B COCTOAHMUE
6narofapHoOCTM 3a BCe, YeMy Mbl HAyyMnUCb. DTO NPeoOpPa30BbIBAET SHEPrUi0 Halel UCTopun B
30/10TYI0 KOSIOHHY MyZApPOCTU U caMonogfepKku. Ytobbl cTMMynmnpoBaTb NpoLecc KaanbpoBKu, Mbl
Bblpa’kaeM HECKONIbKO HaMepeHuil. Bo-nepBblx, Mbl BblpakaeM HamepeHue BbiCBOGOAUTL BCHO
OKPY>KaloLLyto cTapble cOObITUA UpPE3MEPHYIO SNEKTPOMArHUTHYIO SHepruio, kotopas bonblue Ham He
CnyXunT. Bo-BTOPBIX, Mbl Bbipaxaem HaMepeHre akTUBU3MPOBaTh Te TeHAeHUMM B cebe, KoTopble 6yayT
cnocobcTBoBaTb ABMXKEHMIO Breped W Co3AaBaTb BHYTPEHHUIN HACcTPOW Ha camoynpaBnieHve U
camonogafepKy. TpeTbe HamepeHne CBA3aHO C MO3BOHOYHMKOM, re Pacrnosio)eHbl HalM XKU3HEHHbIe
SHEPrun N 3Heprna KyHAanuHW. 3TO HaMepeHue CTMMYNMPOBaTb CUIbHYIO JIMYHYIO PEWVMOCTb U
OYXOBHYI0 OCHOBY. Mbl pogunvcb u yaepnsaem B NO3BOHOUHUKE SHepreTuyeckue orpaHuyeHns. OHm
Co3AaHbl, YTO6bI MOMOUYb HaM YUUTLCA U CHAbXaTb YMeCTHbIMK ypoKamu. Takum obpa3om, 3aech Halle
HamepeHue - BbICBOOOANTb HEOOXOAMMOCTb BOCCO3[aBaHMA KapMUYECKUX COObITUA U MPOCTO
COXPaHUTb MYAPOCTb ypoka. Kpome paboTbl € ASIMHHBIMK BONOKHaMK, NETAAMN camobanaHCUPOBKN 1



MO3BOHOYHUKOM, Mbl TaKXe YACTM 1 BanaHcMpyemM HEKOTOpPbIE raBHbIe SHepreTryeckne LeHTpbl. Bea
3TO JOCTUraeTCA NOCPenCcTBOM paboThl € 3afHel YacTbio YKC ¢ NOMOLLbIO CEPUI YHUKAMNBHBIX, TEKYUMX
W rpauro3HbIX ABUMKEHUN.

3akaHumBas, Mbl CHOBa paboTaeM C SHeprme BOKPYT rofioBbl 1 akTMBU3MPYeM LWABNOH, CBA3aHHbIN
¢ ®azon 2. OKOHYaHMe ceaHca NPOJOMKaeT CTUMYIMPOBATb KNEHTa ObiTb XOPOLIO 3afKOPEHHbIM B
3TON peanbHOCTK.

®A3A 3 TEXHUKM BANNAHCVPOBKW MM - U3TYYEHWE CEPALEBUHHOW SHEPTN

CeaHc Qa3bl 3 ycunmBaeT Hally CepALEBUHHYIO SHEPTUIO — BEPTUKANbHYK KOMIOHHY CBETOBbIX U
SHepreTMyecKnx BOIOKOH, MPOXOAALLYIO Yepe3 LIeHTP BCero Hawero cyuectsa. JTOT CeaHC ycunmBaet
CNOCOBGHOCTb M3NyYaTb YAEPXKUBAEMbIN HaMU CBET U CTUMYNNPYET oO6beauHeHMe CUCTEMbI Yakp. B
Mase 3, cHayana mMbl GOKYCMpPYEM CBOE HaMeEpPEHME Ha OYMNCTKE MEHbLUNX SHEPreTUYeCcKux LieHTPOB
BCEro Tena. 3T MeHee 3HaKOMble LIeHTPbl OKa3blBaloT BaXKHOE BAVAHME Ha [MaBHble YaKpbl U ABAAIOTCA
XWN3HEHHbIM KOMMOHEHTOM BCEro sHepreTuyeckoro notoka. a3y 3 MOXKHO OxapakTepu3oBaTb Kak
naeo o0 TOM, YTO BaC N3MaTbIBAET HE ropa, a MeCUMHKA B 6OTHHKe.

Bo Bpemsa ®a3bl 3 Mbl paboTaem C ABYMA CBETOBbIMY LWabnoHaMu, anmasHon ¢opmel. MNMaTTepH
nepBoro wabnoHa HauvHaetcsa B LleHTpe HaBepxy u 3akaHuMBaeTcA B LIECTON 4Yakpe, B obnacty,
M3BECTHOM KaK TpeTuin ras. [laTTepH BTOpoOro wabfsoHa HauyMHaeTcs B 06MacTU KoJieH W
3aKaHumBaeTcA B LleHTpe BHM3Y. 311 wabnoHbl ycunmeatoT oco3HaHue LieHTpa Haeepxy, LieHTpa BHU3y
n CeppueBnHHON 3Heprun Tak, yto CepaueBrHa CTaHOBUTCA OYXOBHOW CUon cylHocTwn. Acnonb3ysa
3TV WabnoHbI, Mbl Bbipa)aemM HaMepeHre U3nyyaTb CEPALIEBMHHYIO SHEPIMO BCeEM CBOUM Gr3nYeCcKm
CywectBOM. JTOT MNpouecC CBA3bIBAeT U W3lyyaeT SHEpPruio Hawen uHamsmugyanbHom YKC c¢
YHUBEpPCaNbHOW SHePruen uimnm KOCMMYeCcKkom CeTblo.

B ®a3e 3 oTKpbiBaeTCA NaTMHOBAA SHEPrusA OYeHb TOHKOWM YacToTbl. OHa OLyLlaeTca OTIMYHONW OT
30/10TON, Cfierka MpOXIagHoOW W C KayecTBOM YyKpernneHusa. COrnacHoO Hawemy COBPeMeHHOMY
MOHMMaHWIO, 3Ta 3Heprusa npefcTaBnsAeT CobOW CMAHME MYXKCKMX W KEHCKMX acreKToB
YHVBEpCanbHOM 3Heprun. B 3Toin dase nnaTuHoBasa sHeprua CoefMHAETCA C 30M10TON ANA YBeNIMYeH A
6anaHca; B Hallel SHepreTUYeCckom aHaTOMUWN TaKOW COK3 CO3[aeT BblpaBHMBaHUE CUCTEMbI YaKp C
CepALEBUHHON 3Hepruen, Npov3BOAA elle oAvH BUOPAUUWOHHBbIN caBur. Takoe BblpaBHUBaHWE
CTUMynUpyeT 6osbllee Bblpa)KeHME OyXOBHOIO pasyma W MNPUHATME CBOel 6onblion ponu B
YHMBEPCanbHOW Cxeme BeLleln.

B nepmopg ®a3bl 3, nocne NOArOTOBKM 3HEPreTMyeckoro Tena, MPaKTUKYILWMA ouunlaet
JHepreTMyeckme LEHTPbl, PacnofioXKeHHble Ha Meyax, BHYTPEHHeN 4acTu NOKTeW, 3anACTbAX U
napoHsx, 6egpax, KoneHax M nofbbKKax. YncTka 3Tux obnactell MOMoOraeT OTKPbiTb W BbIYNCTUTb
MHOrve apyrve nyty Tena. Hanpumep, Te, KTO umeeT TeHAEHUMIO YAepKUBaTb HamnpsaXeHve B Lwee n
nneyax, Nocsie ceaHca MOryT NMOYYBCTBOBaTb HEKOTOpPOe obneryeHmne. Takxke, NPaKTUKYIOWNA YNCTUT
YesnioCTb U TPETUI a3, NOMOrasa YCUAEHNIO UHTYUTUBHOIO OCO3HaHNA.

Mocne ouUCTKM nNepepHelt 4YacTh Tefa, KIAMEHT MAMKO MNepeBOpPAUYMBAETCA TaK, u4TOObI
NPaKTUKYOLWKUIN Mor paboTaTb ¢ 3afHel YyacTblo Tena. OH ounLaeT elle HECKOJIbKO LIEHTPOB, BKOYas
SHepreTUYecKnin LeHTp nof pebpamu, yaepXuBaloLwWwnin nocnegHne cnefbl CTapoli SHepreTMyecKkom
AVHAMUKN. 3aTeM, NPaKTUKYIOWNA YACTUT 3aHIOI YacTb LWEN — OYeHb CBALLEHHYI0 06acTb Halen
SHepreTnyeckom aHatoMmn. B coBpeMeHHbIN nepuo YenoBeYeCKOW 3BOMIOLNKM, Yepes 3TOT LIEHTP B
SHEepruio YesioBeka BXOAUT YCUIIEHHOE KONMYECTBO TOHKOWM SHEpPrum.

MNMocne 3aBeplueHMA OUMCTKW, KIMEHT CHOBa NepeBOpauvBaeTca Ha cnuHy. Cnepgytowasa cepua
OBVPKEHMI CTUMYNUPYeT 3HepreTmyeckoe pasmelleHre M3nyyvalolenca cepaueBMHHON SHeprum,
KOTOpas 4acTo CO3[aeT YyBCTBO rMy6OKOro yaosneTBopeHmsa U mupa. Korga cepaueBuHHan sHeprus
YCUNMBAETCA, KIMEHT TaKXe MOXeT YyBCTBOBaTb pacTaXeHue wunu yanuHeHuwe. Cnepysa natTepHy
6eCKOHEeUHOCTU, MPAKTUKYIOLWNIA 6anaHCcUpyeT cepALEBUHHYIO SHEPIUIO MO BCEW ANUHE TeNa KineHTa.
3aTem akTMBM3UPYOTCA ABa wabnoHa Masbl 3, ycunveaa CBA3b CEPALEBMHHON SHEPTUM C LEHTPOM
BHM3Y 1 LIeHTPOM HaBepxy. CeaHC 3aBepLUaeTCA BblpaBHMBAHUAMM BOKPYT FOMOBbI Y 3afKOprBaHUEM



KJMeHTa B ceiyac. B 3To Bpems, KNUMEHT 1 NPaKTVKYIOLWUIA BbINONHAT 60MbLY0 paboTy; oumMLLeHO Bce
SHepreTnyeckoe noJsie, N03BONAA KINEHTY XKUTb 6onee ApKo BO “BpeMeHn cenyac”.

®A3A 4 TEXHUKN BANAHCWUPOBKW SMIM — SHEPTETUYECKOE 3ABEPLUEHWE W MOTEHUWAN
bYOYLLEIO

B (aze 4 mbl Qokycmpyem CBOe HaMepeHMe Ha 3SHepreTMyeckOM 3aBeplueHuun. 3aech,
NPaKTUKYOLWUIA KanubpyeT AnnHHblIE NHPOPMALIMOHHbIE BONIOKHA nepegHen yact YKC Tak, 4ToObl Mbl
MO PafoCTHO CO-TBOPATb CBOW MoTeHUuwan. MHorue rofpl YaCcTHOW MpPaKkTUKKU A Habnogana, yto
BOCbMIMOGpa3Hble NETNN, COeANHAIOLWNECA C ASIMHHBIMU BOSIOKHaMK Bnepeamn O0NbLUMHCTBA Ntofei, He
3aBepLUEHbI; CKOpee OHM BCe elle npebbiBaloT B COCTOAHUM popmupoBaHua. Takke, A Habnogana, uto
nocne ceaHca ®asbl 4 3T NETNN CTAHOBATCA He TONIbKO HAMHOIO CUIbHEE, HO TakXe npuobpetarot
6onee 3aBepLUeHHYIO GopMYy.

Al yacTo BUXKY Ntofen ¢ fobpbIMK cepaLaMM U MOHBIMU MOTEHUMANA SHEPreTUUYECKMMMN NOAAMM.
TpyaHo He 3ameTuTb “3penoctb” ux nonen! Ho HaxoXy, 4TO 3TN YyaecHble AyLIM YacTO pa3oyapOoBaHbl,
160, 0CO3HaBaA CBOW MOTEHLMAN, He CNOCOOHbI ero nposasutb. Pasa 4, NOCPeACTBOM 3aBepLUEHMA U
yKpensieHns BocbMrno6pasHbix netenb B YKC, noowpsaet nuHAMBUAYyymMa NpoaBisTb CBOW MOTeHUMan.
He3aBncMO TO TOro, KakMM YCMeLWHbIM Bbl BUAMTE ce6A Ha 3TOW CTaguM CBOEW »KU3HW, CUMTANTE, UYTO
3TO noxoxe Ha obnapaHve UCKYcCTBOM elle 6onee 3ddpekTVBHOro npossneHus. Kaxabii n3 Hac -
WCTOYHWK CBOEro npeobpa3oBaHnA; 3HaHME, KaK UCMONb30BaTbh SHEPruo CeTy, ynydluaeT pesynbrat
Hawunx AencTemn n HamepeHun. Aktnemsauua YKC nocpeacTBOM 3TUX C€aHCOB 3aK/aablBaeT OCHOBY
[ANA yaep»KUBaHWA NOJIHOTO 3apAfa Hallero cyujecTBa.

Anma3oBugHbil WwabnoH Oas3bl 4 TAHETCA MO BCEl SHepreTnyeckor aHaToMUK, BCoYas WabioHbI
Tpex npeawecTsyowmx ¢as. Ha ston ctagun cBoero pa3suTuA wabnoH Pasbl 4 aKTMBU3MPYET BCO
cuctemy wabnoHoB DMI n BKouvaeT BClo 3Hepruio MNpusmbl JInuHoro Ycunenus, CepaueBMHHON
SHeprun 1 MNpu3ambl JinuHoro lMoteHywana. CoyeTaHne HamepeHna n gencteua B lNpusme JinuHoro
MoTeHUMana — MOLLHbBIN CNOCO6 BXOXAEHWA B dHepruo Oyayuiero, NO3BOMsAA eMy Urpatb 3HaUMMYO
ponb B coTBOpeHUM Hawero cenyac. M®a3a 4 caBuraeT Hally SHEPrui0 B OCO3HaHWE HaCTosALLero
MOMEHTa, KOTopoe 6anaHcnpyeTca MyapOCTbIO MPOLLIOro 1 NoTeHUnanom éyayuero.

Kak u B nepBbix Tpex ceaHcax, NPaKTMKYKOLWMA HauyMHaeT ceaHC Pa3bl 4 C NOArOTOBKM
sHepreTnyeckoro Tena. Cpasy nocne Toro, Kak YKC rotoBa, KAMeHT MOBOPauYMBaeTCA Ha >KUBOT, U
HaunHaeTca paboTta ¢ MNpusmoii JInyHoro YcuneHus. KnueHT n NpakTUKYIOWUIA BbIpaXkaloT HaMepeHre
noumTatb WCTOPUKO  KIAWEHTa, Kanubpya ANvHHblIe  WHPOPMALMOHHbIE  BOMOKHa, NETIM
caMob6anaHCMpPoOBKM 1 MO3BOHOUYHUK. Kanubposka Mpusmbl JInuHoro YcuneHna noby>kpaaeT KaveHTa
BblparkaTb OGnarogapHoOCTb MyapoOCTM, NMOSlYYEHHOW M3 ero onbiTa. [locne NounTaHUA CBOEN UCTOpPUK,
KNMEHT nepeBopayvnBaeTca Ha CryvHY, FOTOBbIN LEHTPUPOBATbCA B Ceryac 1 n3nydatb cepALeBUHHYIO
SHepruo. HamepeHne LeHTPMPOBaTb OCO3HaHME B HACTOALLEM MOMEHTE CNTY>KUT OCHOBOM A1 Havana
pabotbl ¢ Mpumoi JlInuHoro MoTeHumana. ITa ¢das3a BKoYaeT B ceba 0cobo Kpacueble, boratble
CUMBOJIMKON ABMXKEHUA.

3aTemM NpakTUKYIOLWMWIA HanpaBisaeT SHepruo yepes nepepHue BosiokHa YKC, no3BonAa KAWeHTy
CTAaHOBUTbCA 6OJiIee OCO3HALWMM MOfe NOTEHUMANIbHBIX BO3MOXXHOCTEN, HAXOAALWMXCA NPAMO nepeq
HUM. 3aTeM BbICBOOOXZAETCA W3ObITOYHAA NEKTPOMArHUTHaA JHeEPrusa, OKpyKawowaa Jtobble
BOJIHYIOLWME WA HAMOMHEHHbIe CTPaxoM COObITUA UAWM NOTEHUManbl, N aKTMBU3MPYETCA YHUKANbHbI
noTeHuMan KnmeHTa.

[anee HacTynaeT ofHa U3 MOMX CaMbIX JIOOUMbIX YacTell ceaHca. [PaKTUKYIOWMIA aKTUBMU3NPYET
camobanaHcupyolwme netmim 6ecKoHeYHOCTW, CBs3blBalowume cepaueBuHy ¢ [lpuamoin JInyHoro
MoTeHumana. 9ToO NPOCTOe ABUXKEHWE ABNAETCA CaMbiM CBALLEHHbIM MU KPaCcKBbIM; U €ClN Bbl XOTUTE
6narocfioBUTb ApPYyroe 4YenioBeyeckoe CyLlecTBO, 3TO BOMJIOWEHWe Takoro 6GnarocnoseHus.
CTumynupoBaHue yCuneHmnsa fpyroro 4eioBe4Yeckoro CyLlecTsa — NpUBUIErid, a Takxke gap. Ycunmeas
ZApyroro, Bbl ycunmBaeTecb caMu.



B nepuopg >TOro ceaHca OTKpbITME 3HepreTMyecknx LEHTPOB coBceM apyroe. M3AwHbie u
SrleraHTHble ABUXKEHUS PYKM MOXOOAT Ha OTKPbITYE BHYTPEHHeW aBepwu, obecneunmBas CnocoOHOCTb
KnuneHTa fOCTUYb ryOMHbI MOMIHOrO OTKPbLITUA CBOEro noTeHumnana. lMogymarnTe o TOM, YUTO 3HaUNNO Obl
6blITb NOCTOAHHO CBfA3aHHbIM CO CBOUM MOTEHUMANbHbIM A B JOBEpUM U N06BU. NpaKTUKyoWmnn
npoposKaet asmxeHna yepes YKC, 1 BO3HMKAIOLWMIA SHEPreTUYeCKnin NaTTepH npeactaBnset cobom
OTKpbITME MOTEHLUMNASNIBHOIO A C MOMOLLbID MYAPOCTA U NIIOOBU — CaMbIX BEMKUX UHCTPYMEHTOB CO-
TBOpeHUA. B 3ToM mecTe ceaHCa KNMEHT MOXET NCMbITbIBaTb HOBbIEe OLYLIEHWA, NAeN AN UHTYULNIO.
banaHcmpoBka ®a3bl 4 BbIMNOMAHAETCA MEANEHHO W He TOPOMACb, NOKa KAMEHT NpoAosXKaeT
HacnaXKaaTbCA SHepPruen Nobsu. 3aTeM NPaAKTUKYOLWKIA 6bICTPO paboTaeT C SHepruein BOKPYr rofioBsbl
1 3aBepLUaEeT CeaHc.

TexHnKa banaHcmposku IMIT nomoraeT OTKPbITb SHEPreTUYECKNEe CXEMbI TaK, YTO Bbl MOXeTe CO-
TBOPATb CaMyl0 MPOCBETIIEHHYIO »KM3Hb, KaKYl0 TONIbKO MOXeTe, HO MMEHHO WHAVMBUAYYM [OMKeH
BblbpaTb MPUHATb OTBETCTBEHHOCTb 3a TO, YTO MPUXOAUT BMecTe C CO-TBOpeHMeM. Takas
OTBETCTBEHHOCTb — MApPTHePCTBO C BceneHHol u 6Gonbwasa npusunerus. Mbl NpakTMKyem CBoe
MacCTepPCTBO KaXkAbll AeHb, MPOAO/IXKaA OTTauMBaTb MCKYCCTBO CO-TBOPEHMA.

KOMBUHMPOBAHWE, ANCTAHUMA N CAMOCEAHCHI

TakKe, NpaKTUKylOWMe yyaTcs NpPoBOAMTb ceaHcbl MM B kOMOGUHMpPOBaHHON dopme. DTO
O3HayaeT KOMOMHUpOBaHWe onpeneneHHbIx ¢a3. OHY CMBAIOTCA B ONpeAeneHHbIX TOUKax, Co34aBas
TO, UTO Mbl Ha3biBaeM ABOWMHbIMWU CeaHCamun. B TO BpemsA, Kak Bbl MofiaraeTte, YTo KaKAblli CeaHC Co
CBOVIM MHOXECTBOM ABWXKEHWW U MaTTepHOB pacCMaTpMBaETCA HEe3aBUCUMO, 3aMeyaTeslbHO BUAETD,
KaK YMEeCTHO OHU COOTBETCTBYIOT APYT APYTY — Kak OyATo BCE CMIaHMPOBaHO 3apaHee!

W3 cBoero onbita 1 13 UCCIe[oBaHNA KBAHTOBOW TeOPUM, Mbl 3HAEM, YTO BPeMA 1 MPOCTPAHCTBO —
He 06si3aTesNibHble OrpaHuumnBalolme ¢akTopbl. TakKe, MO OMbITy Mbl 3HAEM, UYTO “AWNCTaHLUMOHHOE
LennuTenbCcTBO pykamu” — BaxHaa dopma SHepreTnyeckol paboTbl. CylWecTBYIOT HECKONbKO ¢Gopm
ANCTaHUMOHHbBIX ceaHcoB DMI, KoTopble MOryT BbIMOAHATL NpakTukytowme IM. Takme ceaHCbl moOryT
npoBoauTcA B BuAe TenepoOHHOro pasroBopa MPaKTUKYIOLWEro C KAWEHTOM, NMoKa KNMEHT nony4yaert
ceaHc. B KauecTBe anbTepHaTMBbI, MPAKTUKYIOWNA U KINEHT MOryT NPOCTO 4OrOBOPUTLCA O BPEMEHMU
“BCTpeun’, N ceaHC BbINOHAETCA 6e3 BepOaNbHOro KOHTaKTa., OfHAKO C MOC/EeAyoWNM 3BOHKOM,
NoATBEpPXAaloLWmMM ero nposefeHne. JuCTaHUMOHHbIN CeaHC MOXKET BbIMOJTHATBLCA, AaXe KOrga KIneHT
N NPaKTUKYIOLWMA NPOCTO HAaXOQATCA B OOQHOW KOMHaTe. DTO NOJsie3Hbli BapuaHT B CJlyyae, Korga
KITMEHT MPUKOBAH K MOCTENIN, HEe MOXKET ABUraTbCA Ha CTONIe WM NPOCTO NpeanoymtaeT ceaHC C
ybpaHHbIMM OT Hero pykamu. [ockonbKy paboTa Ha PacCTOAHUM HE YMEHbLUAET OCHOBHYIO MOJb3y
TEXHUKU — YenoBeK C YesIoBEeKOM, NMLUOM K Nuuy, B3aUMHOEe MNoyMTaHMe - TeM He MeHee, 3TO
XKMN3HecnocobHasa ¢popma NCrNonNb30BaHWA SHEPIM, U MHOTUE CKITOHHbI UMEHHO K Hell.

Bo Bpems yyebbl, NPakTUKYIOLWNIA TaKKe YUUTCA, KaK JaBaTb CaMOCeaHC. DTO JOMKHO 03HayaTb, YTo
NPaKTUKYIOLLUI TakXKe NonyYaeT 60sbLUYI0 NOJb3Y KaXAblil pa3, KOr4a OH MM OHa BbIMOHAET CeaHcbl
ansa apyroro. MNocKonbKo OH MM OHa MPebblBAOT B SHEPruu 1 HamepeHuax GanaHca Ansa gpyroro
YenioBeYeCKOro CyLlecTBa, UX Mnone Toxe pearupyet. Co3paHme GanaHca B APYromMm WHAMBUAYYMeE
CO3[a€eT 1 B BaC rapMOHMKIM 6anaHca. Kpome Toro, oaguH NpUHULATENbHbIN Bpay 13 OpaHumm coobumn
0 d13nYeCKo Nosb3e, KOTOPYIO MNOYYAET NPAKTUKYIOLWMIA, MPOCTO BbINOJSIHASR CBOU ABUXKEHNA.

MNogrotoBka npakTukytowero TexHuky banaHcumposkn SMI 3aHMMaeT wecTb NOMHbIX AHewn. [1o
HEKOTOpPbIM CTaHAapTaMm, 3TO MOMET CUMTATbCA KPaTKMM PAcCMOTPEHMEM KounyecTBa maTtepuana,
KOTOPbIV AO/MKEH ObITb U3yUYeH B TAKOW CJIOXKHOWM 1 COBEPLUEHHON cucTeme. Takum 06pa3om, obyyeHune
He 3aKaHUMBAETCS MO MPOLIECTBUN STUX LWECTM AHeN. A xapaKTepursyio 3Ty paboTy Kak BOMHCTBYOLLEE
WCKYCCTBO CepAaua, 3nuTeT “BOMHCTBYIOLlee” OTHOCMTCA K CWIbHOMY W aKTMBHOMY pasyMmy,
CBOWCTBEHHOMY [YXOBHO 65aronoslyyHomy cyuiectBy. MHe HPaBWTCA aHanorms C BOWHCTBYHIOLUM
XYAOXKHUKOM — 4yeM 6ofblue B ABVMXKEHUSX MPAKTUKYIOWEro MPakTMKM U TOYHOCTW, TeM CUJibHee
KannbpoBKa 6anaHca, Kak y K/MEHTa, Tak W y MNpaKTuKylowero. B HegaBHeM pagvOVHTEPBbLIO C
BbIZAIOLWMMCA FaBaCKMM LeNINTENIeM, i HacNaXkaanacb TeM, YTO OH CKasaJl: Kak Ob1o 6bl 340pOBO,



ecnu 6bl paboTaloLime ¢ SHepruei BKIaabiBany B CBOK PaboTy TaKoe e KOMNYeCTBO NpefaHHOCTU U
NPaKTUKK, Kak MPaKTUKyoLMe BOMHCKME NCKYCCTBa!

BANNAHC U HECKOJ1bKO CNOB O LIENIMTENbCTBE

OcHoBHasA uenb TexHuku banaHcupoBkum 3MIT - 6GanaHcupoBaTb U ykpennatb YKC, uto
cnocobcTByeT obulemy Onarononyuumio mHamsmayyma. C npoposKeHuem ocyllectBneHua 6Gonee
NPOABUHYTbIX YPOBHelN 6anaHca, pacTeT AyxOBHoe 6Gnarononyyme M AOCTUTalTCA HOBble YPOBHU
pacwmpeHna. Takoe 6narononyyve MOXET CTUMYNMPOBATb CMOCOOHOCTb “UcuenaTs’ Apyrux u
“ncuenatbca” camomy. Pabotas ¢ YKC, npakTukytowmin TexHnky banaHcuposku SMIT ucuenaeT gpyrux.

Ha Bcem npoTaKeHWM UCTOpUK, O LEenuTenbcTBe ObiM HamucaHbl TOMa, M Aaxke ceivac Mbl
npofomKkaem pa3BMBaTb Halle ornpefefieHne Toro, YTo Takoe UenutenbctBo. Mmea 6onesHb wnwm
paHeHue, TeNO YacTo MOXeET M3feumBaTb ceba camo, HO MHOTAA, ANA OCYLLeCTBIeHMA LenuTebCTBa
TpebyeTcA NOCTOPOHHAA NOMOLb. Bbibrpasa ymecTHble MegULMHCKME U/VNN XONUCTAYECKNE METOAb
neyeHMNa, MOXHO paccMaTpMBaTb MHOMECTBO BaXHbIX $aKTopoB. B niobon cncteme mblneHMA Bce
LennTenbCTBO — 3TO CAMOLENUTENbCTBO.

OcHOBHasi ponb Bpayva, aKynyHKTYpUCTa, WamaHa uan Niobo Apyron nevalien NMYHOCTU —
obecneyeHne eCcTeCTBEHHOW CNOCOOHOCTM NauyneHTa ucuenatbes. Kaknum 6bl HU Gbin BbIGOP, KaXkablii
WHOMBMAYYM MMeeT MNpaBoO BOCTPebOBaTb CBOKW POSib B MNpouecce, KOTOPbIi Mbl Ha3blBaeMm
ucueneHvem. Ponb camoycuneHums MoXeT OblTb OfHUM W3 naBHbIX $akTopoB B npouecce
LenunTenbCTBa.

[axe 6ones, YenoBeK MOXET HAXOAUTLCA B COCTOAHMM Gnarononyuma u ycunenusa. A ybegunaco,
UTO 3TO WCTUHA, HA CBOEN COBCTBEHHOW >KM3HM M Ha XMU3HAX KIIMEHTOB U CTYAEHTOB, C KOTOPbIMU
paboTana. dHepreTnyeckoe npebbiBaHWE B 30JI0TOM COCTOAHMM GanaHca, coBeplueHne OeNCTBUA U3
mMecTa 6anaHca BHOCAT CBOW BKJlafl B CO-TBOPEHME CaMOW MPOCBETIEHHON »KU3HW, HE3ABUCUMO OT
BHeLWHUx obcToATenbcTB. B paboTte IMIT cHauana mbl PoKycrMpyeMcs Ha YyKPerIeHNMN MHANBULYYMa, a
3aTeM BCe HaACTpauBaeMm Haf 3TUM. bonesHb MoXeT 6bITb PU3NUECKON, MEHTaNIbHOW, CUTYaLVOHHOWN
UM UMeTb Apyryw npupody. Hekotopble gake npocAT ceaHc DM, yTobbl MOMOYb MM MPUHATH
bunsnueckyto cmepTb. 1 He paccmaTpurBalo CMePTb Kak MoparkeHue, a Kak nepexof. Kak 6ynet BuaHo us
NPOAOMKEHNA STON KHUMK, A aBCONMIOTHO TepnmMma K NloboMy YenoBeyeckoMy CyLlecTBy, obnagatoLiemy
npaBoM oulyulaTb M 3HaTb O CBOEM CaMOyCuneHun B NoOOM [aHHbIA MOMEHT, He3aBMCUMMO OT
06CTOATENBCTB €ro Xn3Hu!

Mow onbIT 1 onbIT yunTenen u npakTukyowmux TexHnky banaHcmposku IMIT 6ynet npefcTaBneH B
cnepyioLlen KHure — BospoxoeHue 3/1ekmpoMazHUMHbIX 3aKOHO8 J/1l068U.



“.. 0ap mupy u mem, Kmo e2o npumem’.
Pvuappg bax. Yatika no umenu [JxxonamaH JlusuHacmoH

Masa 10
Hoewlli 20puzoHm

lpu3ssie Kk yHueepcaanoﬁ Kanu6poeke

MOLLHOE NMPOBYXAEHNE

Houbto 11 ceHTA6pa 2001 roga A NpocHynacb OT CUAOLLEro B KOMHaTe cBeTa. CHayana A nogymarna,
YTO KTO-TO 3aKer CBET B OKHe BTOPOro 3taxka. CTaHOBACb 6ofiee BHMMATENbHOW, A OCO3Hana, YTo
cmoTpio npamMo Ha Kocmuyeckyto CeTb. B TOT MOMEHT ceTb Bbirnagena CoBcem MO-Apyromy, yem B
noboe apyroe Bpemsd, Korga A ee Bupena. Hekotopoe Bpema A Habniogana B CeTU yHUKaNbHble
naTTepHbl, HE MPMXOAA HM K KakMM BbiBOAAM W He [enas HUKaKUX Cy>KaeHwun. NoTtom A ycHyna,
nobonbITcTBYA: “B UeM pa3HUUa?” M TONbKO NO3AHMM YTPOM ClieytoLero AHA A 0CO3Hasa, YTo YacTb
CeTu, NpeacTaBnAoLan ce6a yenoBeyecTsy, Obina cUbHee, Yem Korga-nnbo paHbLue.

Ces3biBatowlas Bcex Hac CeTb YKpenuiacb cobbITuAMN Npeablaywero AHA. MupoBoe yenioBeveckoe
COO6LLEeCTBO UCMbITANO HACTOATENbHYIO NOTPE6HOCTb NPO6YAUTL NPK3bIB K eAMHCTBY. Kak rpaxjaHe
nnaHeTbl, Mbl 3HAaeM, YTO HOSHKHbI MOAHUMATBLCA Bbllle HEHaBUCTM, PacWMpATb MaclTabbl cBoei
TEPNUMOCTU N OTKPbIBaTb HOBbIE YPOBHU COCTPagaHnA U NPUHATUA oanH apyroro. Cenyac Kakabin
UMeeT 30M0TYI0 BO3MOXHOCTb YUUTbCA MOAHUMATBLCA Bbllle Halero OorpaHMYeHHOro MOHUMAaHWA
no6Bu. KonnekTnBHOe CO3HaHWe COo3[ano HoBoe OTKpbiTWe. [oHWMasn, uTo 3SHepeus nwbsu —
cnefylownin - Wwar, cenyac ceppaue uesioBeyecTBa rOTOBO YAEPKUBATb HOBYIO 3SHepreTuyeckyto
OVHamuKy. HoBoe BbipaxkeHue nobBy Apyroe, 1 Bbl Y3HaeTe 06 3ToM, Korga 3T1o ucnbitaete. CobbITUA
11 ceHTAGPA HaBcerga HaC N3MEHWUIIM, 1 YTO Mbl IeNIAEM C STUM U3MEHEHVEM — B HALLKX PYKax.

OBbEANHEHHbLIE B AYXE

29 ceHTAbpPA 2001 roga, B 9 yacoB Beuepa, HauMHasa ¢ HoBol 3enaHaum 1 fanee no BceMmy 3eMHOMY
wapy, yepes Bce BpemeHHble 30Hbl (ABcTpanua, Manansnsa, ToHkoHr, CuHranyp, VHana, U3pawnnb,
Typuma, Wrtanna, Lseiuapwua, Fepmanna, @paHuma. Benukobputanma, CLUA, Mekcuka, laBanu u
MHOr1e gpyrve ctpaHbl), npaktukywowmne MM n Yuntena no scemy mnpy obbeanHUANCL, YTOObI AaTb
ceaHc Qa3bl 1 SMI1 yHUKanbHOMY KIMEHTY — CO3HaHUIO YeNioBeyecTBa. TakXKe, rpynna cornacunach
JaBaTb TOMY e YHWKallbHOMY KNMeHTy ocTaBlueca ¢dasbl TexHuku: 10 oktabpa, 11 HoAbpa n 12
Jekabpsa 2001 roga. Yuntensa n npakTuKylowWwme NoKNAANCb NPOAOSXKaTb 3TOT LUK A0 TeX Mop, Noka
3T0 OyAeT YMECTHO.

Uto6bl MOHATL 3TOT NpM3bIB K YHMBepcanbHoW KanvmbpoBKe, faBalTe pacCMOTPUM OOHO U3
byHOaMeHTanbHbIX, NO3BOAKLWMX KaNMOPOBKY CBONCTB — U3MEHEHMA, HayaBLIMECA B CaMUX HaLUUX
bu3nuecknx Tenax.

FTOPMOHbI 1 ®U3NYECKAA 2BOJTIOLNA - XUMNKO-BNONOTMYECKAA CBA3b

Xummueckasa CTpyKTypa YesloBeYeCKOoro Tena urpaet BaKHylo posib B 3BOJIIOLMOHHOM npouecce.
IveTa, cneunanbHble nuwesble [06aBKW, PpU3MUECKME YMPaKHEHUA, Aa)ke BO3A4YX, KOTOPbIM Mbl
AbILLNM, COCTOAHME YyMa — BCe BHOCUT BKMag B 3TY XMMMUYECKY0 CTPYKTypy. OfHa M3 XUMWKO-
6UONOrMYECcKNX CUCTEM, Urpalollasl Pofib B Hallei 3Bonlounn, - IHOAOKPUHHaA CucTema yenoBekKa.
DHAOKPMVHHAA cucTeMa — ofHa U3 GpU3NUYECKMX KOMmMin TOHKOSHEPreTUUYeCKX CTPYKTYpP, GopMuUpyoLwmx
HalK SHepreTMyeckme Tena. JHAOKPUHHbIE efe3bl BbIAeNAT oueHb cneundunyeckne xmmmyeckue
BELLECTBa, KOTOPble BbICBOOOXKAAIOTCA B XMMUIO TeNa B OnpeaesieHHble BpemMeHa 1 € 0cobbiMiy LenamMu.
WX cekpeunn Ha3blBaloTCA ropMOHamu. [opMOHanbHble cekpeuumn UrpaioT KNioveByo ponb. BOo3MoxHO
NN, YTO MFHOBEHHBIN CABUI B TOPMOHAJIbHbIX CEKPELMAX OTKPOET HOBble 06M1acTy B MO3re 1 3anycTut
CNocobHOCTb yMa, WKW CO3HaHWs, BOCMPUHUMaTb 6onee BbICOKYO pearnibHOCTb? 1960-e rogbl
O3HaMeHOBaJICb MAaCCOBbIM AB>KEHNEM MO PaCLIMPEHUIO CO3HAHNA C UCMONb30BaHMEM XMMUYECKNX



BelecTB. JTa KaMnaHuA Oblna TpeboBaHMEM KOJIIEKTUBHOIO CO3HAHMA OTOPOCUTb OrpaHUYeHns
HopManbHOCTU. MoOXHO N cpenatb 310 6Gonee NPOCTbIM CMOCOOOM, Kak 4acTb OObIYHOW
NnoBCeAHEBHOW *K3HK, 6e3 HapKOTMKOB, 6e3 noTtepy paccyaka UM CcoctoaHMA “cymaclectsma”? B
HOBOM TbICAYENETUN Mbl YUUMCA elle rNy6xe BXOAUTb B CBOW “A", UTOObI HANTW KoY, OTMMpPAIOLLMIA
6oratcTBa Hawemn xummueckor “dabpukun” Hwuxkecnepyioulee ynpakHeHWe co3haHo AnA
CTUMYNMPOBAHNA SHAOKPUHHOWM CUCTEMbI TaK, YTOObl OHa MOrna co3faBaTb FOPMOHasbHbIN HGanaHc,
CNOCOOGCTBYIOLLNIA SBOMIOLIMOHHOMY CKauKy B CO3HaHUN.

TEXHUKA BAJIAHCUPOBKW SMIT: YITPAXKHEHWE “CITUPAJIBHAA OYNCTKA”

CnunpanbHas ouyncTKa — Hebosbluas, HO BaXKHad 4YaCTb UHbOPMaLUK, cofepKallencs B NOSIHOMN
Bepcun TexHUKN banaHcuposky M. OCHOBHOI MaTTepH 3TOro yrnpa)KHeEHWA BrepBble Obln 3anmncaH
JONTOXUTENbHULEN, YueHbIM-MeTapu3nkoMm Xagaccoll Pobeptc. Xapacca — KpacuBaa U myppas
NoKMnas »eHLUMHA, Bbi3blBalOLLaA yBaXKeHNe OQHUM CBOVMM NpUCyTCTBMEM. BniepBble A npounTtana 310
ynpaxHeHue B 1987 rogy n oco3Hana, Kak OHO BaxkHO. Ka3anocb, Xafaccy pa3Bnekano, Yto A couna
ynpaXHeHne Takum BakHbIM. OHa 3aMeTuna, YTo “CYacTiMBa, UTO KTO-TO CYMTaAEeT ero nosesHbim” f
nonyuyuna paspelleHre UCNob30BaTb 3TO YNpPaXKHeHMe NMoObIM YMeCTHbIM A cebs obpasom. OHo
CTaNio 3HepreTMYeCKUM WHCTPYMEHTOM, OTKPbIBIUMM W MOArOTOBMBLUMM MOe Mofe AnA BCero
npuxogawero! B 1996 rogy, korga Xagacca coBeplumna nepexog, e 6110 1o fieT. A ¢ 61arogapHoCTbIo
noyunTato ee MyapocTb.

3aKknounTenbHaa YacTb YMpakHeHMsA Obina “npepnoxeHa” ManeHbkon CoOKOMMXOW, MoOen
noapyro — WHAEAHKOW, HocuTenbHuuen Tpyobkm JlakoTa. “3Be3gHas »keHLmHa! - mobauwe
notpeboBasa OHa OfHaxAbl. - YTo Tbl Aenaewb, YTOObl CHOBa CBA3aTb 4yesioBeka C 3emnen?” 3a
npoLeawne JecATUNETUA YpaXKHEHWE elle 6oMbLue Pa3BUIOCh, HO COXPAHNIO OCHOBHOW NATTEPH.

B cBoenn coBpemeHHol ¢opme “CnupanbHan oumcTKa” NOMoOraeT MOArOTOBUTb SHEPruio Tena K
6onee MOLWHOMY 3apsfdy, KOTOPbIl celvyac Mbl CMOCOOHbI YAEpPKUBaTb U WCMONb30BaTb B
NoBCeAHEBHOM MWU3HW. Kak OCO3HalOT MHOrMe, CBsLLEHHOE COObITUE, KOTOpPOEe Mbl WUCKanW, YxKe
NPOU30LWN0, K 3TO — Mbl, Cama pPeasibHOCTb Hallero cywectBoBaHuA! MNounTaa ceba M CBOK KU3Hb
Takum obpa3om, mMbl nounTaem ctouHrk unu Teopua Halero CyLlecTBOBaHUA, HE3aBUCUMO OT TOTO,
KaK/M Mbl €ro BUANM.

Ecnn Bbl 3TO BbiGUpaeTe, ynpaXKHEHUE MOXKHO 4YuTaTb MefneHHO. Ho Kak TONMbKO Bbl C HUM
OCBOUTECb, Bbl MOXETe [ABUraTbCA TaK ObICTPO, Kak BamM HpaBuTCcA. Bbl MoXeTe npocTo
BM3yanN3MpoBaTb SHepreTMyeckKue NaTTepHbl, YATaa BCSIYX MYHKTbI C MEPBOro Mo ABEHAALATbIN.

1-30J10TON CKEJIET

OwyTtuTe, NOYYBCTBYNTE, NMPeACTaBbTe WAM MOAYMaNTe O 30/10TON SHEepPruy, BpallalowWwenca no
YacoBOW CTpenke noj Bawumm Horamu. [o3BosbTe 3TOW SHepPrum NpPonuTaTb CTyNHWU. MuUHepanbHbIN
COCTaB KOCTeN AenaeT CKeneT XOPOoLWnM MPOBOAHUKOM 3TON TOHKOW 3Hepruun. Tenepb, KOCTOYKa 3a
KOCTOYKOW, HamnpaBbTe 30JI0TYI0 SHEPrunio No BceMy ckenety. [ogHMmanTe ee BBEPX MO KOCTOYKaM
nanbLeB HOr, MO BCEM KOCTSIM CTOMbI, JIOAbIKKaM, BBEPX K KOJIEHHbIM Yalleykam U Nno Koctam beaep.
HanpaBbTe 3Hepruio BHU3 K KOMYMKY, BBEPX MO KpecTuy W fJanee no MO3BOHOYHUKY. AcKynante B
30/10TOW SHEPrUM KaxKabl MO3BOHOK. [ogHMMaNTe NOTOK SHEPIMMN K KOCTAM Maey 1 IoNaToK, NOTOM
BHM3 MO KOCTAM Fpyamn 1 BOKpyr pebep. HanpaBbTe 3010TY0 SHEPIUIO BHU3 MO KOCTAM PYK K KACTAM Y
KO BCEM ManeHbKMM KOCTOYKaM PYK W Manbues. Tenepb HanpaBbTe CBOE BHMMAaHMWE U SHEPruo Mo
KOCTAM BBEPX K LUee, BOKPYT YenocTeit, yepes 3yobl 1 CKysibl. TONbKO YTO Bbl MCKYManu BeCb CKENET B
3010TON 3Hepruun. [To3BoNbTE NPUIATA YYBCTBY WM OLLYLIEHMIO, YTO KOCTW Ballero Tefa m3nyvatot
30/10Tyl0 3Hepruto. [My6oKo AblwnTe N pacciabbrech.

2 - 30/10TON MO3r

MNepemecTniTe BHUMaHNE BHYTPb CBOEro CBALEHHOIO MO3ra U Bblpa3nTe HamepeHne, YTobbl MO3r
BMWTaN 3Ty 3Hepruto. HayHuTe C KOpbl FONOBHOFO MO3ra, C CEPOro BeLLeCTBa, MOKPbIBAKOLLEro BepX
mo3sra. MpaAmMo nop cepbiM HaxoawuTtcsi Gefioe BewecTBO — camasi 6onbluas YacTb Mo3ra. lo3Bonbre
6enomy BellecTBY Kak rybka BnuTaTb 30/10TYyI0 SHepruio. Bawe co3HaHue cbanaHcmpyeT “oulyuieHne”



3050ToM 3Heprum B obeux nonywapuax. OgHa n3 oyHKUun Genoro BelecTBa — MOMOLLb BO BCEX
3KCTpaceHCOpPHbIX BocnpuATuax. CHokycnpynte BHUMaHE Mexay 6poBAMYK, HEMHOTO Bblille 1 BryOb
Ha 2.5 cm. 3gecb Bbl O6HapyxuTe rMnodus — ManeHbKylo enesy rpylesmaHon popmbl. Hanpasbte
30/10TYI0 SHEPIUIO TaK, YTOObl OHa MOJIHOCTBIO OKPYXWUJSiA 3TY MaJIeHbKYIO Xenesy, 3aTeM Bblipa3uTe
HamepeHue, YToObl 3SHEpPrusa MOMHOCTbIO BnMTanacb. [poBoAAa 3Hepruio yepes kenesy, BbipasuTe
HaMepeHue TaK akTUBMPOBATb B Tefle FOPMOHAsIbHble U3MEHEHUA, Kak 3TO yMeCTHO AnA Bac AanA
COBepLUEHMA ClleflyoLEero 3BOJIOLMOHHOrO Wwara. Mnodus — nepBan ToUuKa KOHTaKTa, SHEPreTMyecku
CBA3aHasA C LWNLLKOBUAHOWN Xefne3oMn.

Tenepb nepemecTTe BHUMaHWE B LLEHTP MO3ra. ITol 06/1acTy MHOrAa NPUNMUCHIBAIOT HaXOXKAeHMe
CBALEHHOWN NONOCTW. 34eChb Bbl OOHapYXNTe LNLLKOBUAHYIO XeJfle3y; 3TO MaNieHbKas »enesa B popme
daconuHbl. HanpaBbTe 3Hepruio Tak, YTOObl OHa OKPYXWNa LUMILKOBUAHYIO »Kenesy, U Bblpa3uTte
HamepeHwue, YTobbl B Hee BMMTaNoCb CTOMbKO 30JI0TON SHEPrun, CKONIbKO BO3MOMXHO. Take, B 3TOM
obnactm mMosra Bbl HalgeTe runoTanamyc M Tanamyc. Tanamyc - BeepoobpasHoOW Gpopmbl OpraH,
COCTOALMIA U3 CEPOro BELLECTBa, MOKPbLITOro H6esbiM BellecTBOM. [lBa oTAena Tanamyca pacronoxeHbl
B ABYX NonyLwapuax mo3sra. Tanamyc oTBeyaeT 3a CUy BU3yanm3aLlunm, KOTopyio Bbl UCMONb3yeTe NpAMO
cenvac. Busyanmsnpyinrte nnn npeacraBbre, Kak TasaMyc n3fyyaeT 30/10TYI0 SHEPruio B BUAE 30110TOM
6abouKku! BblpasnTe HaMepeHUe YyCUNUTb BblPa)keHe CBOEN CBALLEHHON NPUPOADI.

MNepemecTnTe CBOE BHUMaHWE B 33[HIOI0 YaCTb roNioBbl; CHOKYCUPYMNTECH HA OCHOBAHMM MO3ra.
3pecb HaxoauTcA AnueBuaHON GOPMbl OpraH, HasblBaeMblll BaponveB Mo3r. [pefctaBbTe, Kak 3TOT
AnueBngHon GopMbl OpraH, BaponneB MO3F, BeCb CUAET 30/10TbIM CBETOM. Wl HaKoHel, CUJIbHbIM
HamepeHneM HanpaBbTe 30/10TYI0 SHEPr1I0 BHU3 MO MO3BOHOYHNMKY. Bbl TONbKO UTO Npraany sHepruio
csoemy Mo3ry. [y6oko AblwnTe 1 paccriabbrecs.

3 - SDHOOKPUHHAA CUCTEMA

Tenepb nepedoKycupyinTe BHUMaHME U HauyMHalTe HanpaBnATb 30/0TYI0 SHEPrui BHU3 uyepes
SHAOKPUWHHYI0 cuctemy. CHavana cGoKycMpyiTe 3010TYI0 SHEPIMIO B MAapalUTOBUAHON U LWUTOBMAHOMN
XKenesax B HWKHeM 4acTu roprna. Bbipa3ute HamepeHwue, uTo6bl 30/10Tas SHeprusa BAMBanachb U
MOJSTHOCTbIO BNUTbIBasacb B 3T »ene3bl.

Bbllwe ceppeyHoOro uUeHTpa, MO4 TPYAMHON, HaxoguTcAa TUMYyC (BMJIOUKOBas  »enesa).
DHepreTyeckUm LEeHTP, CBA3AHHbIA C TMMYCOM, Ha3blBAaeTCA BbICWIMM CEpPAeYHbIM LEeHTPOM. JTa
XKenesa U 3HepruA 3ToW o6nacTu — BaXkHaA TOUKA 3apPOXAEHMWA M3NyuYeHWUA 30J710TOW SHeprun B
bunsnueckom Tene. YcuneHve usnyyvaiolenca U3 CEpAeYHOro LEeHTPa SHEPIUN — OAUH U3 KIoYel K
CUNIbHOMY  BblpaXKeHuto Hallel SNeKTPUYECKOW [YXOBHOW Npupodbl. Ycunvmeasa CnocobHOCTb
BblpaaTb 3NEKTPUYECKYIO SHEPIUIO, Mbl MOXXEM YCKOPUTb NPOoLeCcC ncLeneHns, Koraa Teno Bbiwio 13
paBHOBecKA. B Halwmx MHTepecax CTUMYyNMPOBATb 3Ty 06NacTb. HampaBbTe 30/10TYI0 SHEPruio Tak,
4TOObl OHa OKPYXWMNa TUMYC W MOJSIHOCTbIO B HEro BNMTanacb. YcunibTe CBOE HaMepeHue; TUMYC
HanoNHAETCA 30/10TON SHeprnen N AOCTUraeT TaKoro COCTOAHMSA, KOrga M3flyyeHue 3010TON SHeprum
NMPOHMKHET B Kaxaylo KNeTouKy Bceln obnactu cepgua. Busyanusupyite, Kak Bca cepgedHan obnactb
n3nyyaeT 3010TO€e CUAHNe!

lNepemecTnTe BHMMaHWe Ha cepgeuyHyl mbiwdy. Cepaue He ABAAETCA 4YacTblO SHAOKPUHHOM
cuctembl. OfHaKO, NepuKapa — MeLoYeK, OKPYKaloLWnii cepaue, - MOXeT HanoNHATbCA HECKONbKMMU
ApParoueHHbIMI KannaMM FOPMOHaNbHOM XNOKOCTU. ITa XKNOKOCTb BHECET CBOW BKNaf B yCUNeHue
M3lyyeHnsa ceppeyvyHon >SHeprun. BblipasuTe HamepeHue 3anonHWTb cepgue 30/I0TON SHepruen
3BOIOLMN 1 NOOBMN.

CneBa oT nynka HaxoguTcAa nogxenygoudHas »enesa. CTuMynupysa 3TOT OpraH 30/10TOW SHepruen,
Bblpa3uTe HaMepeHVe YCWIUCb CBOK CMOCOGHOCTb MpofdomKaTb MepeBaprBaTb W YycBauMBaTb
SHepreTnyecKre N3MeHEeHWA, MPoMCXoaLLe BHYTPU BCel Ballel CYLHOCTU.

Tenepb HanpaBbTe BHUMaHWE B HVPKHIOW 4YacTb CMVHbI, Ha HagmoyeyHuku. HagnoueuyHuKun
pacnonoXeHbl Bbile nouyek. Bocnonb3ylitecb 30M10TbIM CBETOM U Bblpa3nTe HaMepeHne MOHOCTbIO
BOCCTaHOBUTb HaAMOUYEUYHUKN.



MNepemecTTe CBOE BHUMaHME HEMHOIO BHM3 — Ha MONOBbIE KeNe3bl: ANYHUKA WAN AUYKW.
YoepxKuBaKTe 30/10TON CBET B 3TOW YacTu Tena. [pocBeTneHne BO3MOXHO B KaXKAOW KNeToUKe Ballero
Tena, BKAOYaA KNeToUKM HuXKe Tanuu. HanpaBbTe 3Hepruo BHU3, Yepe3 6eapa, NAKKW, NOAbPKKA U
cTynHu Hor. Cenyac pusnyeckoe Teno NPoNUTaHo sHeprmei. [My6boko abiwunTe 1 paccnabbrech.

4 - SHEPTMA BOKPYI HOI

Cenyac sHepruma Kpy>KUTCA BOKPYr HOr MO 4acOBOW CTpesike U CO3[aeT CUbHbIA 3a3eMAIoLWmiA
abdekT. Ykpenute 3azemnAwowmini 3GdeKT MNOHMMaHMEM TOro, Kak BaXHO WMeTb rnyboKyto
B3aMMOCBA3b C 3Hepruen 3emnu. Takoe CBALLEHHOE 3a3eMJIeHNe BHOCUT CBOW BKMag B CMNOCOOGHOCTb
yaepxnBaTb 6onee BbICOKME SHEPruu, cernyac JOCTYMHble Ham. YacTtoTa BMOpaUMN MEHAETCA; OHa
HauMHaeT MArKo MOAHMMATbCA MO SHepreTMyeckoMy Moo B BuAe KOHLEHTPMPOBAHHOMO 305710TOr0
nyya cBeTa 1 3Heprun. Mol 6yaem HanpaBnATb 3TOT 30/I0TOM Jiyd Yepe3 KaKAyl dHepreTUyeckyto
YaKpy, CBfi3aHHYyl0 C cucTemon xenes. Korga uyepes sHepreTuyeckrne Yakpbl HOF Bbl HauMHaeTe
HanpaBnATb SHEPrvi BBEPX K OCHOBaHMIO MO3BOHOYHUKA, MHOrAA W3MEHEHWe SHEeprum MoXKeT
olyLaTbCA Kak M3MeHeHre TemnepaTypbl U NOKasblBaHMeE.

5 -~ OCHOBHOW LIEHTP

lNepemecTTe BHMMaHME Ha OCHOBaHME NMO3BOHOYHMKA. [ToUyBCTBYINTE, OWyTUTE, NogymanTe nnm
npeacTaBbTe cUALWYO chepy KpaCHOM XU3HEHHONM 3Heprun. Korga 3010TOM Nyy MAFKO BXOAMWT B 3Ty
chepy, KpacuBbli MaTTepH B BMAE BCMbllWEK 30JI0TbIX 3BE3J0YeK HaunmHaeT GopMMpPOBaTbCA U
M3nyyatbCA BO BCEX HaMpaB/ieHUsX. Bblpasnte HamepeHwe 6GNAroCNoBUTb, YKPENUTb U
cbanaHcMpoBaTb IHEPreTUYEeCKUn LIEHTP OCHOBAHMA MO3BOHOYHMKA. [locTymas Tak, Bbl co3faeTe
CBALEHHbIE OCHOBbI CBOEN CYLIHOCTMW, HEOOXOAUMbIE, MOKA Bbl MPOAOKAETE UHTErPUPOBATb SHEPTUIO
CBOEeN 60XKeCcTBEHHOW MPUpPOoAbl. Jlyy 30710TOro CBeTa MOAHUMAETCA B ClieAyloWnii SHePreTMYecKuin
LEHTP — CeKCYalnbHO - TBOPYECKUIA.

6 — TBOPYECKO-CEKCYANbHbI LIEHTP

Moka nyuy 30M0TOWM 3HepruyM MOAHMMAETCA K CeKCyallbHO-TBOPUYECKOMY LEeHTpY, coKycnpywnTte
BHMMaHMe Ha opaH»keBow cdepe TBOpYECTBa. V3 Hee 30110TON CBET TOXKe M3NyYaeTcs B BUAE 30/10TbIX
3Be3foueK. BoipasnTte HamepeHne 3ab0TUTbCA O TOM, KaK Bbl BblpaXkaeTe CBOK CEKCYallbHYH0 SHEPruio.
CeKkcyanbHas 3HEPrnA — YacCTb KU3HEHHOW CUJIbl M MOXeT OblTb HanpaB/ieHa Ha MOMOLLb 3BOIOLUN.
Takke, 3Ta 06nacTb — cpegoTouMe Ballero TBOpYeCTBa. HanpasbTe NOTOK 3TOW SHEPIUW Ha NOAAEPKKY
YCUNNA  CO-TBOPYECTBA B CBOEW XM3HW. Bblpasnte HamepeHme OnarocsoBuTb, YKpenutb W
cbanaHcMpoBaTb 3TOT LeHTp. OblunTe.

7 — UEHTP COJIHEYHOIO CMNETEHNA

Jlyu 30no0Toi 3HeprunM ABMXKETCA BBepX. HanpaBbTe 3010Tyl0 3Hepruio B XKentyo cohepy
CoNHeYHoro cnneteHuA. MoKa 30/10Tana 3Heprusa pe3oHUpYyeT ¢ 3Tol 06nacTbio, Bbl MOXETE OLLyLIaTD,
YyBCTBOBaTb, AymaTb WX NPeACTaBAATb MNAaTTEPH, MOXOXUA Ha NOACONHYX. [TOMHUTE, YTO CONTHEYHoe
CnyieTEHME TaKXKe N3BECTHO Kak MEeCTOHaxXOXKAeHMe NOACO3HAHMA; N BCE FPaHW 0bpa3a CBepKatoLlero
NOACONHYXa ABMAKTCA HAaNOMMHaHMEM 0060 BCeX rpaHsax Bac. MMy6oko AblwnTe M NO3BOJSbTE cebe
NpPoCTo 6bITb!

8 — CEPLIEYHbIN LIEHTP M BbICLLEE CBEPALIE

Tenepb HanpaBbTe CBOE BHMMAHMWE U 30710TOW fy4 SHEPruu Bblle - B KPACUBbIN 3ef1IeHbINn U3ympyn
cepgeyHoro ueHTtpa. lNouyBcTBYNTE, Kak SHEpPrua BCMbIXMBAET KPacUBbIM Kanerngockornom 3010TON r
3ef1IeHON 3Heprun, NyNbCnpya B BUAE CIOXKHbIX NAaTTepHOB. KaxAdbii U3 HAaC XpaHUT B CBOEM cepaLe
YHUKaNbHbIN KycouyeKk TBopua, 1 Bce BMecTe Mbl co-TBopsAeM OgHo. [NepemecTtuTe BHUMaHWE Bbille
cepaua — B obnactb TMMyca. DTy 0b6nacTb Mbl Ha3biBaeM 00MacTbio BbICLWIErO cephua. 34ecb Bbl
OOHapyXnTe KOHLEHTPaLUIo 30/10TOro CBeTa. Bblpa3ute HamepeHue ycunucb 3o5oTol cBeT. Moka
cepfieyHaa 3Heprva pasBoOpayMBaeTcA B BUAE YHUKANbHOrO CBETOBOrO MATTepPHa, Bbl MOXeTe
NoYyyBCTBOBaTb TEMSIO U MOSIHOTY CBOero ceppaua. lNoyyBCTBOBaB UAM OLWYTUB pPaBHOBECUE, CHavasa
noanuTanTte nio6oBbIO cebn, 3aTEM M3NTyUaiTe ee BOBHE.

9 - FTOP/TOBOWI LIEHTP



Moka 3Heprua no6BM NpoAOMKaeT M3/yyaTbCA BOBHE, HanpaBbTe 30510TOW Jlyd BBEpPX — B
rofly6u3Hy ropfiioBoro LieHTpa. JTOT LeHTp — 0cobble BOPOTa; 3TO MEeCTo, rae COeAUHAETCA SHeprus
“Kak HaBepxy, Tak M BHM3Y’ © NepeBOAUTCA B MPUrOAHYI K ynoTtpebneHuto cuny. ITO LEHTP
Bblpa)KEHMA Ballero Kycouka WCTWMHbIL. [ToMHUTE O cune ckasaHHoro cnosa. Crapanitecb roBopuTtb
TOJIbKO MpaBAy, Aaxe no mMenoyam. [No3BonbTe sHeprum oTToUUTb TO, KaK Bbl Bbipa)kaeTe cebs B Mupe.
PaboTaa ¢ sHepruen B ropnoBOM LIEHTPE, Bbl MOXKETE MeLIEHHO NOBOPAYMBATb FOIOBY U3 CTOPOHbI B
CTOPOHY. Bbl MOYTU 3aKOHUMNK 3TO ynpaxHeHue. CaenanTte rny6okunin BAOX U nepedoKycmpyiiTe cBoe
BHMMaHwMe.,

10 - TPETUM TNIA3

Tenepb CKOHUEHTPUPYATECH M HanpaBbTe Niyy 30/10TON SHePrumM BBepX — B LIEeHTp Mo3ra. Mexay
LWNLIKOBUAHOWN Xene3oi B LUeHTpe mo3ra v runopusom 6nmxe K UeHTpy nba Haxoputca obnactb,
M3BECTHasA KaK TPeTUI rna3. DHeprva 3hecb UBeTa MHAUro. Korga 3050Tol Niyd MArKO MpoXoauT u
M3nyyaeTca B 3TOM BeSIMYECTBEHHOM LIEHTPE, CBETOBble MATTEPHbl MOXOXM HA MHOrOrpaHHbI
[AParoueHHbI KameHb. Bblpasute HamepeHne yraybute MyapocCTb U YCUIUTL NMOHUMaHUe. Bbl MoXkeTe
nogymaTb O TOM, UTO 3HAUUT “AyMaTb cepALem 1 owyLlate ymom”. TakxKe 3Ta 061acTb accoummpyeTcs ¢
TenenaTuen, 1 LWeCTbIM YyBCTBOM, KOTOPOE Celiyac Mbl pa3BMBaeM C YCKOPEHHOW CKOPOCTbIO.

11 - KOPOHHbIW LIEHTP

HanpaBnAaa 3010ToN Niyy B KOPOHHbIN LIEHTP, NepedOoKycupyiTe 1 ycunbTe CBoe BHUMaHue. Koraga
30/10Tas SHEPrua MArko 3aKpyumBaeTCA BOKPYr MaKyLUKN ronoBbl, GOpMMpPYeTca YHUKaNbHbIA NaTTePH
CBeTa — HUMO. DTO SHepreTUYeCcKnii NaTTepH oobeanHeHNs. 30/10Tas SHEPrvA YesloBeYeCKo NPUpPoabl
CJINBAETCS C YMCTOTONM O0XKEeCTBEHHOW Npupoabl.

12 — YOEPKUBAHWE W BbICBOBOXKAEHWE

Tenepb rny6oKo BOOXHWTE yepe3 HOC U Ha MUHYTY 3afepxuTte AbixaHuve. [No3BosbTe sHeprum
HapacTatb. C CMNbHbIM HaMepeHMEeM BbIJOXHUTE uepe3 poT. Bbiabixad, Bulyanusmpyinte ¢oHTaH
LBETHOWN 3Hepruv, NOAHUMAIOLWNACA U3 TONOBbI N CMWPANbHO MafalolWmMiA BHA3 BOKPYr U Yyepes Bce
Balle CyLIecTBO. JTO ABVPKEHME YKPernyfaeT Bally NIMYHYI0 pelleTKy W yrnybnaeTt cBA3b C 3Hepruen
3emnun. Heckonbko MUHYT Hacnaxpjamtecb 3TUM oulywleHmem. Bbl fake MoeTe nouyyBCTBOBaTb
olLylleHne foma.

HamacTe, noporoi gpyr... YNnpa>kHeH/e 3aKOHYEHO.

MNpennoxeHue — HaunTanTe ynpaxxHeHNE Ha MarHUTOGOH M ClyLanTe CBOW rofoc, BeayLun yepes
ynpaxHeHue “CnvpanbHaa Ouncrka”

Kyoa mer udem?

MockonbKy Mbl MPOAOSIXKaeM 3BOJIIOLNOHNPOBATD, TO »Ke camoe aenaeT u CeTb. Kak ynomrnHanocb
paHee, dopmupytoTCca (UK cenvac ctaHoBATca goctynHbiMi B YKC) ewe 12 MHPOPMALMOHHbBIX
BOJIOKOH. PaboTa ¢ DMI Takxe npogosxKaeT pa3BuBaTbcA. Mepsble 4 da3bl TexHUKM banaHcMpoBKM
SOMI1 - 6a30Bble AnA HOBOrO pe3oHaHca Hallero BpemeHu. CBeToBble WabnoHbl cnegytowmnx 4-x ¢pas (c
5- no 8-10) TEXHMKM YyXe npefcTaBieHbl B MOEM 3HepreTnyeckoM nose. OHU CTAHOBATCA OYEHb
aKTUBHbIMU. M A roToBa K ux nHTepnpetauuun. Cnegytowme yetbipe ¢dasbl 6yayT GoKycnpoBaTbCa Ha
MHOFOMEpPHbIX acneKTax Halmnx “a’, 6o Mbl MEHAEMCA U My>KaeM B CBOMX TBOPUYECKMX CMOCOBHOCTAX U
NMYyHoM Moryuectee. KOHeUHO, Halll INYHbIV Pe30HaHC NOBIUAET Ha 3eMI0.

K 2012 rogy 6ynyT paboTtaTb BCce aBeHaauaTb ¢as. MocnegHue yeTbipe ¢asbl (¢ 9-i no 12-10) byayTt
doKycrpoBaTbcA Ha HOBOM pe3oHaHce H6paTcTBa U POACTBEHHON CBA3U cecTep — APKOM OCO3HaHWUU
BCEMUPHON CeMbU. B TO Bpemsi Mbl CMOXXeM 06pecTy CNOCOOHOCTb 0becneunTb U caenaTb MNOHATHLIM
WCTMHHOE CITy>KeHne OfHOro ApYromy.

B knacce s vacto rosopio, Kak bnarofapHa 3a OKa3aHHYK 4YecTb OblTb MpefcTaBUTENIEM 3TOW
paboTbl. MHe nokasbiBanu Kaxxablil cnegyoLnia lWar TONbKO TOrAa, Koraa A 6bina cnocobHa NpUHATL 3a
Hero OTBETCTBEHHOCTb. JTa paboTa npeacTaBnsieT cO60M OAHO U3 MOHUMAHWUI TOFO, UTO MOMOXKET
OCYLLEeCTB/Tb MOTEHUMANbHYIO PeasibHOCTb MUPa, MOJIHOMO MOryLlecTBa. TakuM obpa3oM, MeHsA Bce
elle nopaxaeT 6onee WNPOKoe BuaeHe paboTbl — A HabAa, Kak HE3HAKOMbIe APYT APYTY NOAN U3



MHOIMX MeCT cobmpaloTca BMecTe B OfHOM Krnacce. lNpakTukyowme DM n3 gecatn ctpaH HeaBHO
yyacTBoBanu B noarotoBke yumtenen Bo MpaHumm. OHM paboTanu BMecTe 1 ObICTPO Npeoponenu
pa3nuuuA cBoux KynbTyp. Kak pa3BuBalolimeca yenoBeyeckme CyulecTBa, paboTasa C SHepruen, oHu
nouymTanu OfvH APYroro B CBOEM eAUHCTBE 1 MHAMBUAYaNbHOCTUA. 9TO YHMBEpPCabHasA SHeprua no6su
B AENCTBUK, 1 3TO paboTaeT! Bce Mbl BEpUM, UTO TaKOI pe30HaHC BHOCUT BaXKHbI BKNag B UCLeneHne
NiaHeTbl B 3TO 0CO60€e BpeMsA B UeNIOBEYECKO UCTOPUN.

SHEPIMA NOBBA

Kak Bbl Mornn 6bl oXkmpaaTb, MOAroToBKa NpakTuKyowmx SMI Bcerga nosHa owyTUMOWN SHeprum
nobsu. N Kak cnefcteue, Nioan 4acto obmeHuBatoTcA cnosamu: “A Teba nobnio”. A owyLaw orpomMHyto
noboBb K CTyAeHTaM, Korga Mbl BMecTe paboTaem C 3TOM 3Heprven. TakXe A Hacnaxzaawcb
pa3geneHnem 4yBcTB No68M. OfHAKO, MeHA 4YacTo YAUBAAET, Kak A MOry ropopuTb “a 1eba nobnio”
noaAM, C KOTOPbIMK TOSMIbKO UTO BCTPETWNachb, M 3TU CJIOBa PE3OHUPYIOT C UCTMHOM U cBOGOZON,
KOTopble i MO-HacToALWEeMY oulyulao? B nonckax oTBeTa Ha 3TOT BOMPOC, A OTNpaBuiack B ocoboe
MECTO CO3HaHMA U “BCTPETUNAch”’ C HECKONbKMMU CBOUMMW JIIOOUMBIMU cyulecTBamu cBeTa. (Ecnn
XOTUTE, MOXETe Ha3blBaTb NX aHreflaMu; MOXKeTe JaXKe CKas3aTb, UTo A ux cebe Boobpasuna). [loporon
ynTaTenb, B NOOOM Cjlyyae MHe XOTeslocb Obl NOAEeNUTbCA C TOOOWN 3TUM OLLYLIEHMEM B KayecTBe
3aBepLUEHNA STON KHUTI.

Al Bcerga owyulana, 4To ypoKn A1 CamOCOBEPLLUEHCTBOBAHUA NPUCYTCTBYIOT 1 MPOAOIIKAOTCA Ha
BCEX YPOBHsAX. [103TOMy A He yaMBuUacb, KOrga OTBET Ha MOW BOMPOC npuwen B ¢popme Jpyroro
BOMpoOCa... “Kak Tbl AymMaellb, YTO elle Tbl MOr/a 6bl CKa3aTb?".. [logymaB MUHYTY, A oTBeTUNA: “fl Morna
Obl CKa3aTb “s nobnio Teba B cBeTe”. C 0f06pPUTENBHON YNbIOKON, OQHO 13 CYLECTB CBETa OOHANO MeHA
1 cKa3asno: “OueHb XOpoLLo” 3aTeM SHePrnsa 0Ccoboro MecTa yCunnacb, OKPYKuia 1 NpoHM13ana Halum
cywHocTu. Tenno cBeTa 3aTONWUIIO BCE TEMO, U A OLLYTUNa COCTOSIHUE ryB0KOro yMUpOTBOPEHN ...

“OyeHb XOpOWO... HO Mbl BUAWM 3TO HEMHOro MO-ApPYromy’, - ..JOHECIUCb OO MEeHA MATKO
CKa3aHHble coBa... “Mbl - JlioboBb B cBeTe!”

(... n Tem, KTO MeH#A 3HaeT, TA JA!)

KoHeu kHueu



lNpunoxenue A
buonone

Ceasyrowjasa naymuHa
mex0y gpuzuyeckoli U moHKol chepamu

Bvionone - 310 cBA3b Mexay OU3NUECKOM TeNIoOM W TOHKO3HepreTnueckumu nonamu [1].
CywwecTBylOT 1 Apyrne CBA3W, TakMe, Kak YaKpbl U aKyMyHKTYpHble Touku. Bbrvonone cBA3aHo ¢
bU3YecKknm TeNIOM Ha KBAHTOBOM YPOBHe [1], OHO aKTUBHO ynpasnseT 61onornyecknumn npoLeccamu.
Mbl MOXeM MoHATb Gronone Kak 3dnupHoe Teno, N3BecTHoe B BocTouHou dunocodum [1]. CornacHo
AHppeto  [etene, KoHuenuua 6uonona  CAYXWUT  3amMeyaTeslbHOW  MOAAEPXKOM  HOBOW
mMeXxancumninHapHon chepe B Hayke — CTbIKy GU3UKKM, BUONOrK 1N HayKK O No3HaHUW. MNocesALleHHas
3ToMy cTaTba Qu3uyeckas modens 6uonons [2] (cm. MpunoxeHne B) HanncaHa GU3NKOM U, KOHEYHO, C
TOUKM 3peHus ¢m3smka. OHa — BaXKHbIN LLar Brnepes B OCO3HaHUU NEPBOro YPOBHA “TOHKON” MaTepum
BblLe $p13NYECKOrO OpraHmn3mMa.

HOBAA OBJIACTb ®U3UNKN

JInwb HemHorve 3HaT 0 ¢uM3uke 6uononsa. OTKPbITME HEKOTOPbLIX OCHOBHbLIX 3aKOHOB 3TOro
YPOBHSAl CO BPEMEHEM MOMOIO 6bl PaclMpUTb NOHUMaHKe Gr3nKM bonee TOHKUX ypoBHe. KpaTko
o6cyaMM HeKoTopble U3 GpocaloWwmxca B nasa ocoGeHHOCTel runoTesbl [leTenbl O CTPyKType
6uonona. Ham nocyacTIMBMAOCH MMETb BO3MOXKHOCTb NeperneyaTtaTb 3Ty CTaTbio B NpUNoXKeHun. Jaxe
CerogHs, nyonvkauum no 3TON TemMe C NepcrnekTvMBbl GpU3MKM OuYeHb pefkn. Mbl Bblparkaem
6naropgapHocTb AHgpeto [leTene 3a TO, YTO OH AENMTCA CBOUMMW B3rNsgaMy U naesMu 1 no3BosnsAet
HallUM YyuTaTeNAM [OCTYN K 3TON ny6nukauun. Ytobbl chopMynmpoBaTb BbIABUHYTble B CTaTbe
rmnoTesbl, NoTPeboBanoch 6necTsallee pUanNYeckoe MbilLIeHNE.

PEAJIbHOCTb KAK MEXXNMPOCTPAHCTBEHHAA CBA3AHHOCTb

Ha npoTaxeHun Bcell KHWIM Mbl MPeACTaBAANM TOUKY 3peHus, YTO peanbHOCTb obnapaet
byHOamMeHTanbHOM CBA3aHHOCTbIO NOCPEACTBOM ronorpadrueckon Unmnm nepapxmyeckon CTPyKTypbl.
Mbl Habnoganu, Kak Takyto TOUKy 3peHus pasgensioT bom, Tunnep, bupgeH, KaneapainHeH, LWenapeiik
(cm. HYXKe) n Oetena [1, 8, 9]. BHYyTpur Kaxkgoro nopsAaka, ypoBHA UK CJI0A, Ha KOTOPbIN Mbl BbIOUpaem
CMOTpeTb, CyLWeCcTBYeT BUPTyanbHasA, BNOXeHHaa B [Apyryl peanbHoCcTb. Hanpumep,
SM1eKTPOMarHUTHblE MOJIA FEHEPUPYIOTCA UCTOYHUKAMU WA “HapylleHusiMu” B MPOCTPaHCTBe 6onee
BbICOKOI0 u3mepeHusa [7, 8, 9]. MeHTanbHble 1 3MOLMOHaNbHbIe acNeKTbl Hallelr CYLHOCTY BAUAIOT Ha
a3dupHble n dusnueckue. Mo cywecTry, Takad NepcrneKkTiBa FOBOPUT O TOM, UTO YaCTb OTpaXaeT Liesoe,
a uenoe oTpa)<eHo B YacTu.

fiBneHne B buonosne obnagaeT HEKUM “ABONHNKOM”, OTPa)KeHHbIM B MPOCTPaHCTBe H6ornee BbICOKOTO
N3MepeHus.

Kak anekTpomMarHWTHasa nayTMHOOOpa3HasA CTPyKTypa, Ouonone cCoCToUT M3 MNPOU3BOAHbIX
CKaNAPHOro WA TOPCMOHHOTO MOMA, KOTOpble Mbl MOXET paccMaTpuBaTb Kak Oonee TOHKuMe
cocTtosAHMA. CyLeCcTBEHHO, UTO N3MEHEHNA B CTPYKTYpe 61onona ABNATCA OTPAKEHUAMN N3MEHEHWA
B MPOCTPaHCTBe 6osfiee BbICOKOrO M3mMepeHus. MaTTepHbl B MayTMHe 6uonona obnafaloT HEKUMm
COOTHOLUEHMEM CO CKANAPHbIMM MOTEHUMaNnamy, HeCyl MMM 3TW NaTTepHbl B NPOCTPaHcTBe Gonee
BbICOKOrO M3MepeHus. MMo3ToMy, XOTA Mbl HE MOXEM HanpAMyl BUAETb WM WU3MEPATb TOHKUe
COCTOAIHMA, CelYac Mbl MOXeM cOes1amsb 8b1800, YTO MoaUdMKaLuun B NayTUHOOOPA3HOW CTPYKType
6uononsa ceA3aHbl C MOAUPUKALMAMUN Ha BbICLLINX TOHKUX YPOBHAX HaLLE MHOFOMEPHOW CYLLHOCTMU.

TOHKOE BJTUAHUE

MHpopmayus Bxogut B 6Gronosne M3 NPOCTPaHCTBA 6oriee BbICOKOrO M3MepeHus. JBonouums
CTPYKTYpPbl 6MOMNONA OTpaXkaeTcAa Kak pa3BuTue Gosnblueil CIOXKHOCTM Ha 6osiee TOHKMX YPOBHSX.
lletena npeanonaraer, uto Ouonone CcNocobHO “pemMOHTMpPOBATL’ Menkne aedekTbl B
nayTMHOOOPA3HOW CTPYKTYpPE, TO eCTb, 6UONOJIe COOEPXKUM MexaHU3Mbl 019 OHUCMKU HeXeameslbHbiX
¢opm 8 ceoeli nonegol cmpykmype. (3T ngen NoaAepP KMBatOTCA TEOPETUYECKON OCHOBOMW.) KOHEeUHO,
Mbl BbICKa3blBaeM rMnoTesy O TOM, YTO TakKuWe 4YepTbl ABAAIOTCA XapakTepucTrkamy 6onee TOHKMX



coctoAHui. “PeMOHT” B 6Guonone nofpasymeBaeT PeMOHT Ha 6oriee TOHKMX YpPOBHAX. OuncTka B
6vonone nofpasymeBaeT OUYNCTKY Ha TOHKMX YPOBHAX. HakonneHne nHpopmaumm B 6ronone mmeet
aHarnornyHyro ¢GopMmy WM MaTTepH B MPOCTPAHCTBE 6osiee BLICOKOrO W3MepeHus. TaKoBbl
NepcneKkTMBbI, KOTOPblE MONIE3HO PAaCCMOTPETb, €C/IM Mbl UCCefyeM HayuHO HeocA3aemble TOHKMeE
cdhepnl. [MogymaiiTe 0 TOM, YTO HEKOTOPbIE UHAMBUAYYMbI NCCNEAoBanu TOHKME chepbl 6e3 nomoLm
HayuyHoro obopygosaHus [3]!

BMONOT CTPOUT MMNOTE3Y MOJSIEBOW CTPYKTYPbI

MHorue ABneHna, Takue, Kak HakoneHne n obmeH nHGopmaumen, He MOryT ObiTb MOHATbI TONIbKO
B TepMMHax OMOMONeKkynapHbix npoueccoB. B Hauane 1920-x rogoB OGwonorn 0cCo3Hanu
Heo6XOAMMOCTb BbIABVMEHUA TUMOTE3bl CyLWEeCTBOBAHMA “MONeBON” CTPYKTYpbl AnA 06bACHeHUA
pa3nnyHbIX 6uonormnyeckmx npoueccos. CoBpeMeHHbIn 6ronor Pynept Lenapelik mHoro caenan ana
NPoABUXKEHNA B OOLLECTBEHHOE CO3HaHMe KOoHLUenuun mopguyecko2o nosa. Cnoso “mopduuecknin”
NPOUCXOAMT OT Fpeyeckoro croBa “mopge’, uto o3HavaeT ¢opma. [anee Llenapeik onpepenset
TEPMUH: “MopdUYECKin” NPONCXOANT OT rpeyeckoro csioBa popma, Mmopdge.

“Mopduueckoe nosne - nosne ¢opmbl, None NATTEPHa UKW NOPALKA UM CTPYKTYpbI” [4].

OH BepwuT, UTO TaKne MO OPraHM30BbIBAIOT HE TONIbKO BCE »KUBble OPraHU3mbl, HO 1 GOPMbI
KpucTannoB n Monekyn. Mopduyeckne nons nosABAAIOTCA B pa3HOOOpasHbix Bugax. Ecnn none
aKTUBHO B MpUBHECeHNN “$popmbl” B CYLLLECTBOBAHME, OHO Ha3blBAETCS MOpghoeHemu4YeCcKUM MONEM.
Takme nona cnyxkaT AnAa B3aMMOCBA3M maTepumn M dHepruun. Lengpenk 3aaBnaet, Yto KoHUenuumA
MOpOreHeTUYECKUX MONe  WMPOKO  MPUHMMAETCA  OMOMIOramm-3BONIOLMOHMCTaMN.  Takxe,
CYLeCTBYIOT 1 Apyrve Buabl MOpPOUUECKUX MONIeN — KyNbTYpHble, MeHTasibHble, COUManbHble U
nosefeHYecKue.

Bce 3T nonsa cogeprkaT COBOKYMHYIO NaMATb onbiTa. JTlob6oe 13 HYX NoaaepK1BaeTcsi NoCpeacTBOM
pe3oHaHca “MopdrUeCcKNX eanHUL’, KOrAa-To BAUABLLMX Ha nosie. Mopduryecknin pe3oHaHC — fiBieHMne,
NoCpeaCcTBOM KOTOPOrO MoJieBble CTPYKTYPbl NPOLWIOro 6yayT BAUATb Ha HACTOALWYK OpraHv3aumio
Mopouyeckoro nona. Xapakmepucmuku NOJIA MO2Yym nepeHOCUMbCA Yepe3 2paHulybl NpOCMpPAHcmMaa u
8peMeHU, TO eCTb, OHW MEXMPOCTPAHCTBEHHbI (CYLLECTBYIOT BHE NPOCTPAHCTBA U BPEMEHMN).

MonAa B3aMMOMNPOHUKAKT U NPOCTUPAIOTCA Yepe3 BeCb KOHTMHYYM MNPOCTPaHCTBA-BPEMEHMU.
Mopdunueckne nonAa ecTb Ha KaXAOM YPOBHe CyllecTBOBaHMA. Ha HMX cCbinaloTca Kak Ha
Mopouyeckue efuHuLbl. OHU MOryT 6biTb B BUAe CyGAaTOMHbIX YacTuL, aTOMOB, MOJIEKYJ, KNETOK,
Lenoro opraHmnsma (pacTeHus, >KMBOTHOIO, YeNOBEYEeCKOro CyLLeCTBa), NaHeTbl, ranakTuky n 1.4. Mone
Kaxaon Mopduyeckon efuHULbl COAEPXKUT FeHeTMyeckme LWabMoHbl, Kak 3Ta efuMHMUA [OMKHA
pa3BuBaTbcA B GU3NYECKOW peanbHOCTU. Mbl MOXeM BOCNPUHUMATL MOMe Kak copepXaliee
noTeHUManbHble NaTTePHbl OpraHmM3auny, cneunduyeckne Ana Kaxxaoro BMAA KMBOW UMW HEXKMBOW
dopmbl. Mopduueckne nonsa BKNagbliBaloTcA Apyr B Apyra (cnoupytoTca Apyr B Apyre) cornacHo
nepapxuam, onpeaensembim Mopduryeckon eauHuLein. Hanprumep, mopduueckoe none Ha KNeTouHOM
YPOBHE OpPraHM30BbIBAET OMONOrnYeckyto Knetky. OHO CofepKUT MONA MONEKYNAPHOrO YPOBHSA, 3a
HUMK CrieaytoT MNoA aTOMHOTO YPOBHA U TaK Janiee, O CaMOW ManeHbKOW YacTuLbl.

TPEXMEPHAA MAYTUHA COTKAHA 3 COTHEYHOTO CBETA

B nocnepytolem o6CyxaeHUW, Mbl NpuUMeM [daHHoe [leTenon onpegeneHve 6uonona Kak
TpexmepHon NayTUHDbI, rnoxoxem Ha Kpolwe4yHble HUTKN B TPeEXMEPHOM MOJNI0OTHE, COTKaHHOM W3
BMOPMPYIOWMNX INEKTPUYECKUX U MArHUTHbIX nosieil. bronone coTkaHo K3 cofHeYHoro ceeTa. Ero
CTPYKTYpPbl 3axBaTblBalOT POTOHbL. TOUHO TaK e KupasibHble CTPYKTYpPbl MPOTEMHOB B PACTEHUAX
ONTUYECKMN aKTUBHbI 1 3aXBaTbIBAlOT COJTHEYHDIN CBET.

TpexmepHaa nayTMHOOOpPa3HasA CTPYKTypa COCTOUT W3 OnNpefeneHHbIX MaTTepHOB  HUTEN B
npocTtpaHcTtee. [MayTnHa B3aumMopgencTBYeT C aTOMaMW K MOJeKyfaMM B KMBbIX KneTkax. OueHb
MOXO’KE, UTO B XKMBbIX KNIeTKax Taknue aToMbl U MOJIEKYSbl ABAAOTCA MPOTEUHOBBLIMU U HYKNEOTUAHbIMUA
CTYKTYpaMmm MUKpoTpybouek n cnupanen OHK. Mogobue cnupaneBuaHbIX CTPYKTYP CyllecTByeT Ha
0601X ypOBHSAX: B GM3NYECKOM 1 TOHKOM GUononsx.



B npepbigywnx ob6cyxpeHWAxX Mbl Bugenu, 4yto Ouonone obecrneumBaeT MexaHW3M Ans
CamMoopraHn3aumMy B »KUBbIX opraHuaMax. OHO CMOCOGHO K CMHTPOMMUYECKOW CamMoopraHv3auum —
obpaTtHol SHTponuu Ana co3faHua 6osee BbICOKOPA3BUTbIX MNAYyTMHOODOPA3HbIX CTPYKTYP. Kak »KuBas
CTPYKTYypa, bronone cocTouT U3 yCTOMUYMBOTO UHEMOPMAYUOHHO20 KOMMOHEHTa. Takol yCTOMUMBBIN
KOMMOHEHT CyLlecTBYeT B CUMOMO3e B 380/IOUUOHHBIM KOMMOHEHTOM. VIMEHHO 380/104UOHHbIU
KOMMOHEHT 61onona cnocobeH YMHUTb MenKre aedeKTbl NayTUHOOOpa3HOWM CTPYKTYpbI.

[leTtena nonaraet, uto GMoOMoONe COAEPXMUT MeXaHU3Mbl ANA OUUCTUKM HepenaTtenbHbix GOpM B
CBOe NONeBou CTPYKType.

CMNPANEBUAOHAA MAYTUHA

MayTuHa 6uonons obpasyeTca NMHUAMK MOJA, NeperieTeHHbIMM Kak CKpPYy4YeHHas BepeBKa - 8 sude
cnupanu. OpgHa NMHUA NONSA 3aKpyumMBaeTCa BEBO (CM. pucy-HOK 1 cTatbu [etensl), Apyras - BNpaeo.
Takaa CTPYKTypa MOXeT nepensietatbCA 1 JIETKO MHTErprMpoBaTbCcs B MOAoOHble Gronornyeckue
CTPYKTYpbl. UTOObI CO3faBaTb YCTONUMBbIE BO BPEMEHU CTPYKTYpbl, CNMUpPaneBUgHble UHWW MONA
06pasyloT 3amkHymsle nemsu (CM. PUCYHOK 2 cTaTbu [leTenbl). Takue 3aMKHyTble netneobpasHble
CTPYKTYPbl UAEHTUYHbI HUTAM TOpoUAaNbHbIX Y310B. Top MOXHO BM3yann3npoBaTb Kak MPOCTPaHCTBO,
3aHAToe cdepoln, ABMXKYLLeNCcA Mo KpyroBol opbuTte. OH BbIMAAMT KaK MarHUTHoe nose Wan
MarHWTHOe rofe BbIMMAQUT Kak TOp MOTOMY, UYTO HakaumBaeTcAa Buxpamu [6]. Top nposasnaet
nepsuyHoe  none. Bce nepBuuHble MNonA ¢pakTanbHbl, COBOKYMHbl U roforpaduuHbl  [1].
Nepapxunyeckas CnoXXHOCTb NOBTOPAETCA Ha MHOTUX YPOBHSX.

PucyHok 1 (Jetena)

lfonorpadua — BONHOBOE ABMIEHNE, OTHOCALLEECA K JMHAMUYECKUM KOHTYpaM [5,6]. Kak Bubpupytowas
CBETOBas CTPYKTypa, 6uonone — ronorpaduyeckas MNpoekuma M3 peanbHOCTU Gonee BbICOKOTO
nusmepeHna. B TpexmepHOM nNpoOCTpaHCTBE CBET - MexaHW3M, B3aVMOZeNcTBylOWWA Ans
PEKOHCTPYKLMW FOMOrPaMMbl.

Brionone - pe3synbraT ronorpaduyeckon NPoeKUnn Apyroro MeXaHM3Ma. ITOT MEXaHV3M — MbICIb,
Unn co3HaHue, paboTalollee N3 U3MepPEHNA BHE NPOCTPAHCTBA U BpeMeHU. JIMHENHOro BpeMeHn He
CyLLecTBYeT, TaKMM OHO BOCMPVHUMAETCA TONbKO TOrAa, KOraa Co3HaHWe ABUraeTca Yepes abCconoTHO
Apyroe noJse peanbHOCTH.

PucyHok 2 (JeTena)

3AY3JIEHHAA CTPYKTYPA

Mpedcmasbme mop (hopma noH4uUKa) c 06epHymbIMU 80Kpy2 He20 HUMAMU 011 06pa3zosaHus
npocmoezo y3na. Camele npocmele U3 3Mux y3/1086 NOKA3AHblI HA PUCYHKAX 3a u 36 8 cmamee
HAemenel. Vix dea nomomy, 4mo oHU He ABIAIOMCA 3ePKANbHLIMU OMPAaXeHUAMU




opya opyaa. Cywecmayiom npasbiii u s1eablli y3en. OHU KUpaibHble, KAK KUPA/bHAA cmpyKkmypa
cnupanu [JHK. Cnedoea-menbHo, cnupanesudHvie y3/ibi 6uonossa Jiecko UHmMezpupyiomcsa 6
NoxoXKylo Ha Hux cnupanesudHyio cmpykmypy AHK u mukpompy6ku. Y3en - smo skopo 8
npocmpaHcmeeHHO-8peMeHHOM KOHMuHyyme [5] - 4emeipexmepHolli  AKOpb. 3mo
uH¢opmayuoHHaa Hume. MazHumHoe nosie y3/d MoXKem MeHAMbCA 8 coomeemcmeuu ¢
sesiu4uHol y3na. Takxke, OHO MOXKem MeHAMbCA 8 coomeemcmauu ¢ NJIOMHOCMbIOo (h/1IIOKCOHO8
(KBaHT MarHUTHOro NOTOKa), npomekKkarWux Yyepes nenmJiio.

PucyHok 3a PucyHok 36
(NeTena) (Detena)
3BOJIIOLNA Y3J10B

Mpu onpedeneHHbIXx 06cMOsAAMeENbLCMBAX NAYMUHOOBPA3HAA CMPYKMypa Mo)em paseusamocs.
Pazeumue npoucxodum 3a cyem npeo6pasoeaHuli npocmeix y3/106 8 6osiee c/oxHble hopMbl.
OHu mMo2ym 6bimb N06bIM U3 WUPOKO20 HAGOPA B03MOXHbBIX NAMMEpPHOE (KaK npumep cM.
pucyHok 4 us cmameou [lemeneol). Takxe, 2pynnupoeaHue uau ckonjsieHue o6pasyowjux nammepHbol
y3/108 Mo)<em paseusamscs 8 6osee coxHble BHyMpeHHUe cmpykmypol. Ko20a paseusaiomcs
60s1ee cnoxcHble y3/1bl UNU NamMmepHbl, 8 NAYMUHO06pasHyo cmpykmypy npubasnaemcsa 6onvuwie
uHpopmayuu. lpu Kaxo0om 380/1I04UOHHOM Wdze, NAymuHa paseusedem 6o1bwyio cnoco6Hocme
co30asame eHympu cebs ewe 6osee cnoxHbie popmbl U nammepHol. BHympenHue ycmotivyuesie
nammepHbl 6UONONA NPOABNAIOMCA 8 CAMOOP2AHU3AYUU €20 CMPYKMYpbl.
PucyHok 4 (Jetena)

MATHUTHBIE NOPOIrU

Kakue ycnosus 3anyckarom 3eoni04uio cmpykmypel y3s1a? Ycmoiiyueocme y3/1a 3asucum om
cunbl MAzHUMHO20 nonA. Kozda mazHumHoe none ycunueaemcs, npu onpeoesieHHbIX
Kpumu4ecKux ypo8HsAX e20 3HaYeHus y3esl Mmoxkem cmamb HeycmoliduabiM. OH Mo)em pe3Ko
usmMeHumeo ¢opmy. Kozoa ysen npeobpaszoevieaemcsa 8 cmpykmypHo Gosiee C/10XKHYI0 hopmy,
nosensaemcsa 0ono/iHUMenbHbIl nammepH. [JononHumenvHasA cNoXxHocms npedcmasnsem coboii
donosIHUMeNbHYI0 UHgoOpMayuilo - 380/I04uUl0. OMOm npoyecc makxe nNPuAOKUmM K
2pynnupoedHuio Uuau CKonJieHUlo y3/108, o6Gpasylouwjux npocmpaHcmeeHHbie NnammepHbl.
OnpedeneHHble CUHMpoONuUYecKue yc08UsA MO2ym 3anyckamb 380/04uUl0 naymuHoo6pasHol
cmpykmypeoil. OOHUM U3 HUX A8/15lemcs adeKeamHas amnaumyoa NJIomHOCMu MA2HUMHO20 NoJiA.
Ewe o0HO ycnosue - npucymcmeue 3/1eKmpu4yecKozo 3apA0d eébicoKoli nodsuxxHocmu. [lemena
ccb1Iaemca Ha 371eKmpuydecKu 3apsaXeHHYI0 4acmuyy ¢ o4eHb MaJIeHbKol ocmamo4Hol maccol,
u3zbezaroujeli 06bI4HO020 06HApyXeHuA. Yacmuysl, 3apsaxKeHHble yabmpdgpuonemosbiMm ceéemom,
¢opmupyrom u cocyuyecmeytom ¢ naymuHou 6uonons.

Hawa ucmopus Ha smom He KoH4YaemcA. 3mo moJsibKo Hayasno! B 3aknwoyeHue [emena
3ameqyaem:

"?K13Hb ABNAGTCA CaMON OCHOBOW MPOCTPAHCTBEHHO-BPEMEHHbIX CTPYKTYp"

Kakoeo 3HayeHue u cneocmeue 3eosoyuu 6uononesoli naymuHoobpasHol cmpykmypoi?
Hanee, Ham 661 xomenoce 0606WUMb 60NPOC U pdcCcMampueame He MoJIbKO 38o10yuto 6uonons,
HO U 60s1ee 8bICOKUX MOHKuUX noneli. Kakoea yenv 38ontoyuoHHoli cmpykmypei? Kakyio ucmoputo
OHa pacckasvieaem? Kak 3ma ucmopus coeduHAemcA ¢ XKuebiM Op2aHusmom?

PACKPbITUE NOTEHLUAJIA



BHoeb cpopmuposaHHbie naymuHoo6pasHeie cmpykmypbl o6nadaiom eubpayuel, komopas
0o/mKkHa 6bImb CUHXPOHU3UPOBAHA C YXe cyujecmeayloweli naymuHol. [Jo/mKkHel npousolimu
Hacmpolika u uHmez2payus OONOJIHUMEJIbHbIX CJIOXHbIX CcmpyKkmyp. Ycmanasnueaemcs
pe3oHaHc. Ymo6bl cmame >¢gekmusHbIMU U BHOCUMb 006a804YHYI0 uH(opmayu U
pasymMHocms, Hogble CmMpyKmypbl 00/KHbI “no0coedUHUMbCA” K yXe cyujecmeyrouum cxeMmam.
Hoeble cmpykmypbl npubaensiom ewje 6Gosee c/ioxHble 8ubpayuoHHble nammepHsl. Pumm
subpayuli 6uonona KakK yesnoz20 00/KeH USMeHUMbCS, Ymobbl UHMez2puposams Ho8bIli pumm
passuswuxca cmpykmyp. Pumm nodHumaemca. Ymo6bl 380/04UOHUpOBAMb, cucmema
nepeHacmpausdem u nepeb6asnaHcupyem ce6s. Kakyio ucmopuio pacckasbieaem paseusuieecs
6uonone? Koz20a k 6Guononwo npubaensemca ece 6onvuie u 6osbwe UHPpopmayuu,
dononHUMesibHAA C/IOXHOCMb YyKA3biedem HA NOMEHUUAJIbHYI0 nepcnekTuBy 6yayuiero.
Dopmupyromca wabnoHsl, Hecyujue NnomeHyuasa co-meopeHuUsi U3MeHeHUs 8 XXUBbIX K/lemKax.

Hanpumep, ckpbitbiii noTeHuran AHK mMoXeT 6biTb pacKpbIT NOCPeacTBOM pe3oHaHca C BHOBb
cbopMMpPOBaHHbBIMM WaboHamK B 61ionone — WwabioHamK, OTPaKatoLLMMN SBOJTIOLMOHHbIN npouecc!

UmenHo smu wabnoHbl ynpaensiom 6uosiocudeckum npoyeccom u 3eosoyueli XKusbix
knemok. Knioy 8 mom, ymo6bl packpbime 3mom nomeHyuana u uHmezpupoeame 6Gyodyuwjee 8
)Kueol husudecKuli op2aHusm.

Ha smoii Home, Mbl HAXO0UM CAMbIM yMeCMHbIM 3dKOHYUMb 3mom pasdes no3muyvecKumu
cnosamu AHOpes [lemensbi: Menoousa 6H08b ChOPMUPOBAHHbBIX NAYMUH A8/1AemcA:

“CKa304YHMKOM U MeyTaTeNleM, OHa — HOCKTESb SBOJIOLMU, OHA — CAMOBOCNPUNMUMBAs XKMU3HEHHAs
Lienib, NPOHK3bIBAOLLAsA MOPbI BCEX XKUBbIX OPraHU3MOB".



lNpunoxxexue b
Camoopral-msylou.l,mec;l cnucTtembli

AKmueHas uHgopmayus o

683dUMOOMHOWIEHUAX YeJioseKd C 4eJioeeKkom
OTBaXKMMCA NN Mbl MOTOBOPUTb O TEME, HapYLLAOLLEN KNacCUYECKUA 3aKoH GU3UKM — BTOPOI 3aKOH
TepmoguHamuku? Mo noeoay cfioBa “3akoH’, Mbl 06CyKAaeM B3rNAAbl BYX YUEHbIX:

“f1 npedno4yumato 8oobuje omépocumos memagpopy “3akoHa’; c ee ycmapesuwium o6pasom boza
KaK HeKoezo0 ycmaHaenueawuwje20 3dKOH MOHApXa U ecemozyweli U YHueepcasabHol
npaeooxpaHumenosHou cunol” [1].

B atom npumepe mbl npuBoguMM ob6wWmMii KOMMeHTapuin Pynepta Llengpeinika no nosopy vaeu
3aKOHOB 1 abCoNIOTOB B ero ctatbe M3mMeHYusocms “hyHOaAMEHMAnbHbIX KOHCMAHM', MEeHAIOMCA Jlu
¢husuyeckue KOHCMaHmMel?

W B opyrom npumepe:

“Hekomopoble c/1oxHble KBAHMOBbIe Yacmuybl yxKe Mo2ym 6Gbimb C/IUWKOM YMHbIMU, YmoGbl
NOOYUHAMbCA 3AKOHY, KOMoOpbIli 4mo-mo 3Ha4vusi u 6ein1 cpopmynuposaH ona mozo, Ymobwl
umMemeo 0eJ10 c 04eHb NPoCMbIMU HeodyuwiesieHHbIMU menamu” [2].

TakoB KoMMeHTapuii AHapea [Letenbl, ¢uamka nHctutyta K. CredaHa n aBTOpa ABYX CTaTei,
NpVBeAEHHbIX B NPUIOXKEHUAX K 3ToM KHure. OgHa u3 3tux cratent (CamoopeaHusayusa 8 C/I0XKHbIX
K8AHMOBbIX COCMOAHUAX) - TEMA 3TOrO pa3gena, nbo Mbl paccMaTprBaEM NAE CaMoOopraHn3aunu.

MEPEOMPEAENEHUNE CTAPOIO 3AKOHA

CywecTByeT pasgen Gr3nku, n3yyaroLlwnin HakonneHme, NpeobpasoBaHKe N paccenBaHne SHePruu.
DTOT pa3fen HasblBaeTca TepMoAVHaMUKOW. [MepBblii 3aKOH TEPMOAMHAMUKU TNAacUT: SHEPrua He
MOET HM CO3[aBaTbCA, HN YHMUTOXATbCA. BTOPONM 3aKOH, M3BECTHbIN TakXe Kak 3akOH SHTponuu,
npofomKaeT KOHCTaTUPOBaTb: BO BCEX NpoLeccax, KOMmMYeCTBO BOBIEYEHHOW B HUX SHEPrUu MOXeT
TepATbCA He ToNbKO b6narofgapsa ee “cnoCoBHOCTU BbIMOMHATL PaboTy’, HO 1 BLIPOXKAEHUIO ee KauecTsa.
CornacHo 3ToMy 3aKOHY, SHTPOMMA BCerfga yBennynmBaeTca, TO eCTb, BCerga yBenmumBaerca “xaoc’, n
3TOT Npouecc HeobpaTUM. ITO HEMPEPbIBHBIN NPOLECC — BCE MPUXOANT B yNafokK!

MEPEONPEAENEHHbBIN 3AKOH

KoHeuHo, Mbl He pasfensem TOUKY 3pEeHUA, UTO XM3Hb U yAen YenoBeka — npouecc npuxoda K
ynagKy unvm HeobpaTnmo K Hemy HanpasnaeTcal YenoBeueckas »K13Hb 1 YeSIOBEYECKUI OMbIT HE MOTYT
NMOHMMATbCA B TEPMUHaAX “KNaccnuyeckon” cucteMbl Gpusmku. MmsHb — npouecc npuobpeTteHmna
6onblUMX CTEMEHeN CIOKHOCTW, MOCPeACTBOM 3HaHMA, MHGOPMaUMM U MOHUMaHWA, NMPUOBPETEHHbIX
KaK rnaBHble acneKTbl Hallero 3BOMIOLIMOHHOIO Npouecca. Haw yaen — sBontounoHnpoBaTb. KoHeuHo,
B 3TOM NpoLecce BPeMA OT BPEMEHM BO3HUKAIOT “TAXKMe" npobnemMbl, CMOCOOCTBYIOLME BHYTPEHHEN
3BOJIIOLUUN YENTIOBEYECKOro CyLllecTBa, U, B COBOKYMHOCTW, BCEro 4esjioBevyecTBa Kak Bupaa. Takue
Npo6neMbl UMEIOT OTHOLLEHME K HaLLUM “BblyYeHHbIM ypoKam”.

CJTOXHOCTb MEHAET BECNOPAAOK

Kak MHoromepHble cylectBa C AYXOBHOW CyTbio, Mbl cO3faeM Bce 6osnblue 1 6onblue cBA3eN
nocpeacTBOM MPOLECCOB “nepemMoTKy KOHTYpoB” Takme npouecchbl peanbHO YBeNUYMBaKT Hal
noTeHLMan BHYTPEHHEro nopsAfKka, CBA3aHHOCTM, CIOXKHOCTU 1, Aa, pa3yMHOCTU. Mbl nprobpetaem
6onbLe nHGopmaumn, u 6onblie nHGopMaLMm TeYeT Yepes Hac. B nocnegHune 50 neT Hayka 0CO3Hana,
yto WHPOpMauus, nNpuobpeTaemad CUCTEMON, AENCTBUTENbHO MpPeAcTaBnAeT COOGOW HeraTMBHYIO
SHTPOMUIO — NPOLLECC, OOPATHBIN YBeNNUYEHMIO Xaoca [3].

YcnoxHaack B npouecce 06paboTku HGopmaumnn, Mbl CTAaHOBUMCA 6oriee YMeNbIMMK CyLLEeCTBAMY,
CnocobHbIMK flyylle nepexBaTbiBaTb MoTeHUwan BceneHHoi. Kak AuHammyeckne, MHOrOMepHble,
XUBble “SHepreTnyecKmne CUCTeMbI”’, Mbl HAXOAMMCSA B MOCTOSIHHOM U OTKPbITOM 06MeHe UHbopmMaLuein
N 3Hepruen C BHELWHUM OKpYXeHreM. JBOMIIOLNOHMPYS, Mbl CNOCO6GCTBYEM STOMY 0O6MeHY. TakKe, Mbl



M3MEHSieM CaMy BHYTPEHHIOIO apXUTEKTYpy, MO3BOMAIOWYI HaM YCTaHaBNMBaTb CBA3b C BHELLHeN
BcenenHonm.

PA3YM M MOPAJOK B KBAHTOBOM COCTOAHNN

[3Bua bom OTKpbIN HeKoTOpble NOOONbITHbIE ABIEHNA Ha YPOBHE KBaHTOBOW ¢usmkn. Hanpumep,
ero HabnwogeHuA 3a noBefleHNeM 3M1eKTPOHOB B Mfla3Me M B MeTajiax MoKa3anu, YTO 3N1eKTPOHbI
obnajaoT KayecTBamy “opraHmMyeckoro pasyma”. Mol onucbiBanu cfiyyal ¢ ABYMsA YacTuMLaMy CBETa,
KOTOpble, CBA3bIBAACb Ha KBAHTOBOM YPOBHE, CMOCOOHbI MFHOBEHHO OOLATbCA ApPYr C APYrom,
He3aBMCMMO OT pa3fensAlLLero Nx pacCToaHuA.

HabnioneHna boma “ymonaAT” o “Heknaccmyeckom” paccMoTpeHun peanbHoctu. B 1977 ropy
Hobenesckasa npemus no xumnm 6bina NpuUcyxaeHa poxxaeHHomy B Poccumn yueHomy Unbe MpuroxnHy
3a ero OTKPbITUA, TaKXKe YMONAKLME O HOBOM Cnocobe MHTEPNPEeTUPOBaHUA Npupoabl. MNpUroxmH
Habntofan, yto, BOMPEKM BTOPOMY 3aKOHY TEPMOAUHAMUKKM, OMPeAEeneHHble CMeCU XUMUYECKUX
BeLLeCTB MO AeACTBUTENbBHO CNOHTAHHO CO3AaBaTbh HoMee BbICOKME CTENEHW BHYTPEHHERO NopaakKa
W BHYTPEHHEeN cnctemaTmsaunin.

SHEPTMA MEHAET SHTPOMUIO

Mo cywecTBy, paboTa MpuroxmnHa NpoaeMoHCTPUPOBaa: “Koraa B itoboe nosie BBOAUTCA SHePrua,
€ro CNOoXHOCTb BO3pacTeT... M OHO He mnpeTepreBaeT ObICTPbIX WU3MEHEHWI B CTPYKType M3-3a
sHTponun” [4]. B cucTemax NpoOuCXOQUT CMOHTaHHOEe ynopsAgouMBaHue. Bonpeku ectecTBeHHOMY
6ecrnopagKy, MOXeT BO3HMKATb U YBEIMYMBATLCA MNOPAAOK, YTO NPOTUBOPEYNT CTapol TOUKe 3peHun
TEPMOAUNHAMUKM.

KoHeuHO, cuctema MOXeT [AeMOHCTPUPOBaTb HeraTuBHyl 3SHTponuio. COrnacHO 3amevyaHusaM
BbuppeHa: “.. yem 6onble XaoTMyeH 6ecnopsadok, Tem 6osblue YCTOMUMBOCTb COEAMHAIOWNXCA
ynopsagoyeHHbIX natrepHoB” [5]. XoTA nonynApHO roBopuTb O CaMOOPraHM3YIOWMXCA CTPYKTYpax
MpuroxmHa, cnepyet 3ameTuTb, YTO “KBAHTOBasA CamooOpraHusauusa cyulectsyeT Ha bonee rny6okom
YPOBHE N He NMPUBOAUTCA B AENCTBUE HEOOPATUMbIMK TEPMOAMHAMMYECKMUN pasnuunamn” [6]. B To
Bpems, Kak ¢usnueckme ABNEHMA - aKTMBHbIN AMHAMWYECKUA Mpouec, MHTepnpeTupyembii BO
BPEMEHU, KBAHTOBble COCTOAHUA AEMOHCTPUPYIOT APYrylo KOHLUEMUMIO BPEMEHU: MrHOBEHHYIO
BPEMEHHYI0 B3aMMOCBA3b. B KBAHMOBOM COCMOAHUU, 8 b6uonose u Opyaux MOHKO3Hep2emu4eckux
COCMOAHUAX 8epHA cosceM Opy2ds KOHUenyus spemMeHU U NpoCcmpaHcmeaa.

CO3HAHWE CXJTOMbIBAET BOJIHOBYIO OYHKLUWIO

[oBOpA O KBAHTOBbIX COCTOAHUAX, Mbl MMEEM B BMAY YPOBEHb PeanbHOCTU Bbille CyOaTOMHbIX
yactuy. U3-3a HeCNocobHOCTM AeTanbHO U3NOXMWTb BCIO Knaccuyeckyo nHbopmMauumio o cybaToMHbIX
yacTuuax OAHOBPEMEHHO, KBaHTOBble U3UKM OyayT roBOpUTb B TepMMHAxX “BEPOATHOCTHbIX
BOJIHOBbIX QYHKLMIA". KBaHTOBOE COCTOAHME — PeasibHOCTb, OT/IMYAIOLWAACA OT HabngaeMoro Hamm
MaKkpomMmupa. OfHaKo, TakXe, OHO — camasa Onu3Kad K Ham “peanbHOCTb), KOTOPYIO Mbl MOXEM
HabnoJaTb N KOTOPaa KakUM-TO 06Pa3oM CBA3aHa C TOHKOM chepoir.

bom onpepgenseT HOBYKW KBaHTOBYID XapakTepUCTUKY — K8AHMOBbIU nomeHyuadn. 3TO
MHPopMaUnOHHasa cdepa, cBA3aHHaA C uenbim. CapdaTTy MAET Ha wWar Aanblue U CBA3bIBAET
K8AHMOBbIU NOMeHYUas1 CO C8EPXKBAHMOBbIM NOMeHUUaaoM — elle 6bonee HeocszaeMol chepoir.

Ceepxkeanmosbili nomenyuan Capghammu peasnbHO npupasHueaemcs K pasyMmHoOmMy NoJiio
CO3HAaHuUs.

Takne wvaen BO3HMKaOT Yy OM3UKOB, KOrga OHW MbITATCA MNPUAaTb CMbICST HEOObIYHbIM W©
HeoXMAaHHbIM HAabNOAEHMAM, HE NOAAAOLWNMCA KNAacCUYeCcKM 06 bACHEHNAM.

PaHee B 3TOW KHUre, Mbl Buaenu, 4yto B Camooco3Hatoweli BceneHHoli ¢usmk AmuT FocBamu
NPUXOAUT K BbIBOAY, YTO CO3HaHWe BblgensaeT MaTepuanbHbIl MUP MOCPEeACTBOM CX/OMbiBaHMWA
KBAHTOBOW BOMIHOBOW pyHKUMN. Ponib CO3HaHUA Takxke 06cyxaetca MNeTepceHoM B KHMre KeaHmogoe
Tadyu. C TOUuKM 3peHuna MeTepceHa, CO3HaHMe UrpaeT posib B Bbibope $pa3oBOro yrna mMarHeTu3aLmm,
KOTOPbIV CXJIOMbIBAET BOJIHOBYIO PYHKLMIO, CO34aBas Hall Bblbop peanbHOCTU. B ctatbe Qusuyeckas
moOesib 6uonosid, letena genaeT OWENOMAAIOWNA KOMMEHTAPUIA: “B €CTECTBEHHBIX HayKax MOSABUTCA



OorpoMHasa napagurmatmyeckas mHGopMauuA.. M C MOMOLbIO Pa3yMHbIX KBAHTOBbIX COCTOAHWUIA
bU31KM 0CO3HAOT 060I0AHOE B3aUMOLENCTBIE CO3HAHUA 1 MaTepuin”.

Bepums, ymo mup cocmoum u3 o6veKkmos, NOJIHOCMbIO He3asUCUMbIX OmM Yesio6e4yecKoz20
CO3HAHUsA, 3HAYuUM ecmyname 6 KOHPAUKM ¢ ¢yHOaMeHMA/bHbIMU OO0CMUXKeHUAMU U
Hab6niodoeHuem 8 Hayke!

KAMEHb MPUOBPETAET XAPAKTEPUCTUKW »KNBOTO

B ctatbe CamoopzaHu3ayua 8 CI0XHbIX K8AHMOBbIX cocmoaHuAax (cm. MpunoxeHune T), HeTtena
NCMNONb3yeT A3blK, KOTOPbIN 0ObIYHO Mbl Obl HE MPUMEHANN MO OTHOLIEHMIO K KaMHenogobHoMy MUpy.
Hanpumep, OH HauMHaeT C yTBEpPXAEHMA, YTO KBAHTOBble COCTOAHUA MOryT obnafaTb HeKUMm
“8HympeHHUM ouwjyweHuem”. 3gecb OH ccbinaetca Ha upen Capdatmm (dM3mka, C KOTOpbIM Mbl
NO3HAaKOMWM BAC paHblUe), KOTOPbIA MMEeT Aeno C “NoCT-KBaHTOBON” Gp13MKOM Co3HaHMA. MoMHUTE,
yto rosoput CapdatTi 0 BYCTOPOHHEM B3aUMOTHOLLEHWW 1 B3aMMOAENCTBUN MeXy CYOKBaHTOBbIM
(co3HaHMe) n MaTepuanbHbIM MUPOM (NpUHUUN ObpaTHOro pAencteus). [eTena 3ameuvaet, uTo
KBAHTOBbIe COCTOAHWNA He TOJIbKO 06M1ajlaloT OLWYLIEHUAMM, HO U ChOoCObHbI 3a6omumeca o cebe
“pasymHeiM cnocobom’; N B 3TOM CMbICSIe OHM, KOHEUHO, “00ywes ieHHbl". “BO3MOXKHO, XM3Hb — cama
OCHOBA Hallen pusmyeckon peanbHocTi”. (MomHUTE NpeanonoxeHue Tunnepa o KOCMUYECKOM aToOMe
— OH ob6nagaet “¢usnueckons, 3GUPHON, SMOYUOHATIbHOU, MeHMansHoU N fyXOBHOW cocTaBnalowmmun!)
MHorvne 6yayT uyBcTBOBaTb Ce6s KOMGOPTHO C 3TMMM 3aMe4yaHUAMMK, eCIM OHU OTHOCATCA K
JOMALLHVM XUBOTHbIM, HO FOBOPUTb TaKOE O MUPE YaCTUL KaMHA?

NHOOPMALMA OBECMEYMBAET B3AMMOCBA3b

Kak npoponxaet [eTena, mbl y3Haem, 4To “pa3ym — HeoTbemsieMasa CMOCOOHOCTb CNOMHbIX
KBAHTOBbIX CUCTEM”, 1 YTO “ B KBAHTOBbIX COCTOAHMAX JOSKHA ObITb HeKaA oUeHb TOHKasA BHYTPEHHAA
aKTMBHOCTb, OTBETCTBEHHaA 3a fABMEeHWA camoopraHusaumm” YTob6bl B3rMAHYTb Ha o6paTHYHO
SHTPOMUIO, Mbl AOMXKHbI PAaCCMOTPETb B3aMMOTHOLLEHNA MeXJY KBaHTOBbIMW COCTOAHUAMMU U
nHdopmaumen.

NHdopmauua obecneunmBaeT BHYTPEHHIOW B3aMMOCBA3b MepernsieTeHHbIX KBaHTOBbIX COCTOAHUN.
KakoBo 3HaueHue nHopmaunn? UHbopmalma — He To e, uTo 3Heprua! O6MeH UHPopmaumnen He
CBA3aH C KNacCMYeckum obMeHOM 3Hepruei. 3gecb Mbl Npeasiaraem, Ytobbl 4a NOMHOro TOIKOBaHMWSA
JOetenbl, untatens obpatuncs K ero ctatbe. OHa oyeHb yBnekaTesnbHa. OH OOGBACHAET, UTO CIOBO
“nHPopmauma” o3HauaeT “B-hopme’, Ha ero A3blke OHO TaKXKe O3HauyaeT aKMUBHYIo UHGOpMayuio C
[OMONTHUTENIbHbIMU MoATeKCTaMU. TepMUH “akTMBHaA MHopmaLma” o3HavaeT, YTo “noTeHumnanbHo”
OHa aKTVBHA Be3fe, HO peasibHO aKTMBHA TOJNIbKO TaM, Fae npuobpeTaeTt 3HaueHue. [MonHoe 3HaueHne
TEPMUHA “MHPOpPMaLIMA” OH ONUCBIBAET Kak

“Xuesyio cesa3b, nod0epKusarOWyro yes10CMHoIl MUP 3d6epuwieHHbIM U ceAWjeHHbIM!”

OMPEOENEHME HOBOIO TEPMUHA

[leTena 3HaKOMMWT HacC C HOBbIM TEPMMHOM, KOTOPbIN 60slee KOHKPETHO OTHOCUTCA K ABNEHUAM
obpaTHOW 3HTpOMMM WU BO3BpaLleHWIo NnopsAgka B 6ecnopapoyHoe coctosHme. YTobbl onucaTb
ABNEHNA, He “nogunHalowWwmeca” BTOPOMY 3aKOHY TePMOAMHAMUKM, OH BBOAUT TepMUH “cuHTponua’”.
CYHTpONMYECKUIN NPOLECC MOXET MOHMXKaTb SHTPONMIO (TO eCTb, YBENMUYMBATb MNOPALAOK) 3aMKHYTOM
CUCTEMBI.

YCIT0BUSA CUHTPOMYECKUX ABJIEHII

Kakue ycnosusa cnocobCTBYOT CUHTPOMMYECKUM ABNEHUAM? 34eChb Mbl ULLEM Te YCITOBMSA, KOTOpble
3anycKaloT CUHTPOMMYECKUI NpoLecc caMmoopraHnsaumm. Huxe mbl npreegem Tpy ycnosuma (M3 NaTw),
KOTOpble AOJHbI YAOBNETBOPATHCA.

lNepBoe ycnosue cMHTponum:

MazrHumHoe nosne - Hanuure MarHUTHOIO MOMA MOXKET CNOCOHCTBOBATb 3aMyCKy reHepupoBaHWA
CUHTPONMYeCKUX NOTOKOB. CMHTPOMMYECKMI NMOTOK MepeBOpayrBaeT 3HTponuio. MarHutHoe none
obecneunBaetr nHGopmaumen o NpeanouTUTENIbHOM HanpasfieHUn notoka. CylecTByeT nepefaya
nHpopmauum 6e3 Heo6XoANMOCTU Nepesiaum SHePruu.




BTopoe ycnosue cuHTponuu:

Keanmoeasa ceasaHHocmb - KBaHTOBble COCTOAHWA MaTepualNbHbIX YacTuy, CBA3aHbl MO
3aMKHYTOMY LMKy KMpanbHOW CTPYKTypbl. 3aecb [leTena ccbinaeTca Ha “06MeH NPOCTPaHCTBEHHO-
BPeMeHHbIMU GOpMaMK MpU OTCYTCTBUMN SHepreTmyeckoro obmeHa.. 6€CKOHEUYHO Marnble 3Hepruu
(bakTnueckn, Hynesble) MOryT nepepaBaTb 3HauuTeslbHble KonvyecTBa MHbopmMauuu” bnaropapsa
KBAaHTOBOW CBA3aHHOCTU MPOUCXOAUT ycuneHue. [lpumepamyn  MaKpPOCKOMUYECKMX  CUCTEM,
JEeMOHCTPUPYIOLLNX KBaHTOBYHIO CBA3AaHHOCTb, ABMIAIOTCA JIa3ePHbIN CBET M CBEPXMNPOBOANMbIE MOTOKN.

TpeTbe ycnosme CUHTPONUK:

Hacmpolika — OHa OTHOCWTCA K aKTUBHOMY COeIMHEHMI0, COBMNaAeHMIo No dase, pe3oHaHCy mexay
YacTOTOM MarHMTHOrO MOJMIA W YacTOTOM KonebGaHMi B KBAHTOBOM COCTOSIHMW. [apMoHMYecKkoe
CcoefiuHeHVe ABYX BbilleyKa3aHHbIX YaCTOT MO3BOMAETCA MOTOMY, UTO OHWM MOTYT YMHOXaTb Apyr Apyra.
Korga cyulecTByeT KBaHTOBas CBA3aHHOCTb, “Ga3mpyloTca pe3oHaHCHble YacToTbl”. [leTena obbAcHAET:
yTOObl BbINOMHUTL 3TO YCNOBME, MarHUTHOE Mofe JOMKHO ObITb “MOYHO HACMPOeHo, Kak Yyacmoma
MY3bIKAHMQ, U2parowje2o Ha ceoem cobcmeeHHOM UHCMpyMeHme 8 aHcambne’.

OBECME4YNBAIOLLAA CAMOOPTAHU3ALIIO MAYTUHA

B ctatbe Qusuyeckas modesb 6uonons (cm. MpunoxeHue B), leTena o6bAcCHAET: UMeHHO 6uonone
obecneumBaeT MexaHMW3M CamoopraHusauum ¢r3myecknx MPOLECCOB B KMBbIX OpraHu3amax. Ha
KBAaHTOBOM YPOBHE OHO OCYLLECTBAAET CBA3b C ¢usnuyecknm Teniom. Kak ogyluieBneHHasa CTPYKTypa,
6uonone cofepKUT YCTONUMBLIN UHMOPMAYUOHHBIU KOMMOHEHT. JTOT YCTOMUMBBLIA KOMMOHEHT
CyLLecTBYeT B CUMOMO3€e C 380/TIOYUOHHbIM KOMMOHEHTOM. buonone cnocobHo K CUHTponuyeckon
camoopraHusauuun. [leTena npepnonaraeT, 4YTO OHO COHAEPXKUT MeXaHU3Mbl ANA  OUYMCTKU
HexenaTesibHbIX GOpPM B CBOEN MONEBOW CTPYKTYpe. bonee Toro, UMEHHO 380/110UUOHHbIU KOMMOHEHT
6uonons No3BonAeT NCrpaBieHNe MeNIKNX AedeKTOB B NayTUHOOOPA3HOM CTPYKTYpe.

BakHO oTMeTWUTb, 4YTO OMoOMoNe — TONbKO OfHa CBA3b B LenW, coeauHAlwen ¢usnyeckoe
COCTOSIHME C TOHKMMMK nonamu. B mopgenn Tunnepa, Mbl BUAENW, UTO AYXOBHble acMeKTbl HALIEro
CyLLeCcTBa CBfi3aHbl C MEHTAJIbHbIMM M 3MOLMOHANIbHBIMU acrekTamu, KOTopble COefAuHATCA C
3¢upHbIM (3¢pup = 6uononto [1, 7]), a 3ateM U c du3nyeckum Tenom. Ha 6uonosegom ypogHe
CamMoopeaHu3ayus noopasymesaem pecmpykmypuposaHue Uau  peopeaHu3auyulo  8HYmMpeHHUX
CMpyKkmyp 8cex MOHKUX cOoCmoAHuUlU. To eCTb, KOrga Mbl PecTpyKTypupyem YHuBEpPCanbHyIo
Kannbpyemyto Cetb (YKC) nocpepctBom TexHukn banaHcupoBku DM, Mbl BO3AeNCTBYyeM Ha BCe
TOHKME COCTOAHUA. OHM BKJIOYAOT SMOLMOHANbHbIE M MEHTasNIbHble acneKTbl Hallero CyLiecTBa,
OKas3blBaloLue NONOXKUTENbHbIE BMAHUA Ha GU3NYECKUIN OpPraHM3M.

CNHTPONMMYECKNE YC10BKA BO B3AMMOOTHOLLEHWAX YENOBEKA C YEJTOBEKOM

Mpn B3aMMOAENCTBMM UenoBeka C YesloBEKOM (Hanpumep, pabota Mo 3SHepreTnyeckon
6anaHcuposke DMTI1), Mbl MOXKeM NpPeACTaBUTb, UTO OAUH UHAMBUAYYM obecrneunBaeT CUHTPONMYecKne
YyCNoBuMA AN TOHKMX NOJNIe Apyroro uHavsuayyma. KakoBbl BHeELIHME CMHTPOMMYECKMe YCNoBUA,
KOTOpble OJHO YesioBeyecKoe CyLLeCcTBO MOXKET obecneuntb Apyromy?

« Kax<Ob1li us Hac Hecem MazHUMHbIe NOJIA, umMmeroujue
2unepnpocmpaHcmeeHHbIx 080UIHUKO8 8 8ude 2unepnonell

+ Kaxx0wl1li us Hac o61a0aem cnoco6HOCMbI0 pe30HUpo8aAMb ¢ sUbpayuamu

Mdaz2HUMHbIX noJell U C8A3AHHbIMU C HUMU hammepHamu u popmamu

+ Kax<ObIli us Hac MoXxem UHULUUPOBAMb NOMOK 6UOhOoMOoHHOU

ynopsAdoyuearowjeli 3Hepauu, eauAlWUll HAa MOHKUE U MOHKuUe ypoeHU

+ Ka»x<Oob1li us Hac o6nadaem moaywecmeom HAMEPEHUA, delicmayioujezo

nocpedcmeom co3HaHuA - Co3HaHue delicmayem, Ymobubl 81UuAMb HA

mMamepuio u 3Hepaulio.

Takne anemMeHTbl Hallelh MHOTOMEPHOW MPUPOAbl SABAAITCA CUIIbHBIMU BAVAHUAMM, COCOOHBIMU
“3anyckaTb’” KOMMOHEHTbl CaMOOPraHM3aLuKu, CBONCTBEHHblE OGMOMOMI0 U APYrMM TOHKOMOMEBbLIM



CTPYKTypam. B 3Tom mpouecce nponcxogut nepegada akmusHou uHopmayuu. 3anyckasa npouecchl
CamoopraHv3auuy, mMbl BO3LeNCcTBYEeM Ha AVHaMUYECKYID 06nacTb Halero “UenoCTHOro” CywecTsa,
naa ot dpusnueckoro K gyxosHomy! Bosgencteue Ha yacTb BO3aeNCTBYeT U Ha uenoe. CyulecTByoWwmnii B
HallMX >SHepreTUYeckmx nonax ronorpaduuecknii BUA B3aMMOCBA3M obecrneumMBaeT TO, YTO BCe
SHepreTMyeckne CUCTemMbl MOTYT OblTb HAacTPOEHbl Ha HOBOE COCTOAHMEe “6anaHca’, Jaxe ecnu
paboTaloT C KaKOW-TO OHON SHEepPreTUYecKom cnctemon!

OMPEOENEHWE CTPYKTYPbI PEAJTIbBHOCTU

UYTtob6bl paclumpuTb B3rNA4 Ha camoopraHusauuio, Mbl chopmynupyem 6onee obwun sonpoc: “Yto
Takoe CTpyKTypa o¢usmnueckonn peanbHocTn?” Anekc KaliBapaliHeH pa3paboTan ucyepnbiBatoLLyo
obwyio mopenb ©U3MYECKON peasibHOCTM U CO3HaHWA. B Hel npucyTcTByeT AMHaMuyeckoe
C/IoONpOBaHME, UM NepapXus, CBA3bIBAIOLIAA PeasibHOCTb Ha PasfiMYHbIX YPOBHAX. TakXe, B 3TON
MoZenu CyulecTByeT ronorpaduyeckuin BUA HanoXeHus BUOpUpYIOLWKMX BOMH. B ocHoBe npouecca
caMoopraHum3aumm nexar BUOPAUMOHHbIE peXuMbl. KaxAabli nocneaylowmini YpoBeHb peasnibHOCTU
pa3BoOpaAUYMBAETCA U3 UM OTHOCUTCA K Bonee ynopsaaouyeHHOMY BMOPaLMOHHOMY COCTOSIHMIO.

Ha Bu6paLnoHHble COCTOAHUA MOTYT BO3[ENCTBOBATb BHELUHME BIVAHUSA, TAaKMNE, KaK KOCMUYECKoe
n3nyyeHue unm sanektTpomarHutHoe none [8]. CornacHo KaliBapaliHeHy, ntoboi Bug cuctembl obnagaert
CNOCOBHOCTbIO CaMOOPraHM3aLunm 1 3BONTIOLNN.

@akmuyecKku, “...om amomos 00 >XueblX Op2dHU3MO8, 2a/1aKMuK u BceneHHol, (makue
cucmembl) CKJI0HHbI K cocmosaHuam CKkpbimolti lapmoHuu, kK peanusayuu 3o1omozo CevyeHusa” [9].

Mpumepbl oTHoweHuA 3onotoro CeuveHna NpuMBOAATCA B yuyeHuun CeAweHHon leometpun [10].
Mpupona ynpaBnsaetca QyHAAMEHTaNbHbIMKY, YHUBEPCANIbHbIMK, MPOCTbIMK, HO  M3ALHbIMU
dopmynamm BblparkeHunA!

MEXXNPOCTPAHCTBEHHbIV MPOLIECC

B kHure MexnpocmpaHcmeeHHaAa ¢usuka, PyT onucbiBaeT 3SHepreTMyeckmMin MNOTOK u3 Gonee
BbICOKUX SHEPreTnYecKmnx nosien Kak Cuny, BOCCTaHaBMBAOLLYHO Hall MeXMPOCTPAHCTBEHHbIN KOCMOC
[11].

MexxnpocmpaHcmeeHHbIli 8uxpb coeduHAem u3uvecKylo peasbHOCMb C HeeUOUMbIMU
ucmoyHuKkamu Hawel BceneHHol, u ebiwe.

MNMopo6Hasa “BuxpeBaa” CTPYKTYypa Mpunoxuma n K ¢usmyeckomy yenoseky. C ee NomoLlblo, OH
“MeXMNpPOCTPaHCTBEHHO” CBA3aH CO CBOMM BbICIUMM CO3HaHMeM. TakaA CBA3b CNYXWUT PyKOBOACTBOM
opraHu3aLmm SHeprun 1 MaTepuu, NOCPEeACTBOM BUAA NepPapXMUeCcKon CUCTEMBI.

HeBngnmble >sHepreTuyeckme cCunbl, MPOXOAALLME Yepe3 BUXPb M3 BbICWENA pPeanibHOCTK,
HEeCOMHEHHO, YYuTbIBAlOTCA AnA Habniogaemblx ABNEHWA CaMOOPraHM3auuu pasfiuyHbiX “HU3WmnX”
cuctem. Mbl MOXEM paccMaTpUBaTh TaKOW BUXPb C/IOMPOBaHHbIM KaK KOXMLUA Nyka - cepusa TOPOB,
OOVH B [PYroM, rae KaKAblA CNoW coefuHeH co cnepylolwmmM. B coctoaHuax 6Gonee BbICOKOMO
N3MepeHnA NPOUCXOAAT Npeobpa3oBaHUsA, KOTOPbIE B KOHLIE KOHLIOB “HUCXOAAT" B MATepUIO.

CO3HAHWE YNPABNAET CAMOOPTAH3ALMEN

Ixek CapdaTt 3HAKOMUT HacC C MAEeN, YTO CaMOOpPraHM3auMA CBsA3aHa C CO3HaHMeM. OHa —
pe3ynbraT AeATeNbHOCTM MoJA pa3yma (CO3HaHWUA), B3aUMOLENCTBYIOLLEro C MaTepuen B npouecce,
KOTOpbIi OH onpeaenun Kak obpamHoe Oelicmsue [12]. ®akTuyeckn, 310 HamepeHue pasyma,
JelcTBylollee Ha KBAaHTOBOM ypoBHe MaTepuu. CywlecTByeT ABYCTOPOHHAA NeTnsa obpaTHON CBA3N,
COeAUHAIWAa pa3yM M MaTepuio; 3TO MPMBOAWUT K CMOHTaHHOW CaMoOOpraHvM3aumm CUCTEMDI.
bnaropapa Takon netne, Ha CaMOM BbICOKOM YPOBHeE CYLUEeCTBYeT KOHTponupylowasa CTPYKTypa,
KoTopasa paboTaeT, Tak CKa3aTb, “MrHOBEHME 3a MrHOBeHWeM', 1 YrNpaBfAeT BCEMU TBOPUYECKMMMU
npoueccamu.

B sTon napagurme, Pasym, CosHaHne 1 HAMEPEHWE HeoTaenumbl oT pusnyeckon peanbHOCTU. Mbl
obnagaem [JelicTBMEM CO3HaHUs, obecrneumBalOWMM reomeTpuyeckyto ¢opmy (npouecc s-¢popme),
KOTOpasa opraHn30BbIBaeT 1 MaTepuio 1 SHepruio. MNpouecc camoopraHu3auumn CTaHOBUTCA aKTUBHBIM
NpoLieccom, B KOTOPOM MHPpopMaL s NprobpeTaeT 3HaYEHUE MEHHO B OpraHm3yioLlein cebs cncreme.



MHOTOMEPHOE NMHTEPAKTVBHOE ABJIEHUE

MazHumtoe none, CeazaHHocmb u Hacmpolika.. TakoBbl HEKOTOPble 31EMEHTbI, KOTOpble, MO
yKa3aHuto [letenbl, TpebyloTca Ana co3faHusa CUHTPOMUYECKUX NMOTOKOB Ha KBAaHTOBOM ypoBHe. Koraa
3TN YC/I0BUA YAOBNETBOPAIOTCA, MPOUNCXOAUT BHYTPEHHAA camoopraHumsauua. [enasa 31o, cucTema
cTpemutca K CKpbiTon FapmoHun, onpepensemoit 6onee 21y60Kk0ypo8He8bIMU MaTeEMATUYECKMU 1
reomMeTpuyeckMMy 3akoHamyn npupoabl. Mbl HaxoguMm, UTO CaMOOpraHu3ylowWmecs CUCTEMbI
ynpasnsaotca  Co3HaHMeM, B3aMMOAEWCTBYIOWUM C  JHeprusMmy, KOTopble  MepemeLiaioT
MEXMPOCTPAHCTBEHHbIV  BMXPb, CBA3bIBaA OuU3NYecKuin mMup ¢ 6Gonee BbICOKUMU YPOBHAMMU
peanbHOCT.

Bo B3aMMOOTHOLIEHUAX 4YenoBeKa C YEeIOBEKOM Mbl BUAMM CYLLeCTBOBaHUE CUHTPOMUYECKNX
YCNOBWI, CMNOCOGHLIX BAUATb WM 3amnyckaTb CAaMOOPraHM3aUMio SHepreTMyeckoro nosa Apyroro
yenoseka. B 3TOT mpouecc BKNOYAKTCA MarHATHOE M TOPCMOHHOE MONA PYK, HeCywux naTTepHb,
npeanoyTuTenbHble HanpasneHusa u HameperHne Co3HaHMA, B3aMMOAENCTBYIOLLEE C SHePreTuyecknmm
cuctemamun. CamoopraHmsauus B SIl0O0OM acrnekTe dHepreTUYecKoro nosiA YesioBeka BblpaXkaeTca B
pPeCcTpyKTypur3aunm SHepreTMYeCcKom CUcTembl Kak yeso2o. TexHnka banaHcnmposku DMIT ncnonb3yet
noTeHUMnan STUx MHTEPaKTUBHbIX 3G eKTOB.



lNpunoxeHue B
dunsnueckaa mogenb 6monons

AHgpen Jetena
NHctuTyT “OK. Credana’, JliobnaHa, CnoseHun
Brnepsble ony6nvkoBaHo B 1997 roay — nepeneyaTbiBaeTcA C pa3peLleHmnsa aBTopa

[3ameuaHme untatenio: cM. KHUry “MazHumHsie y3ol” (CTp. 269)]

PE3IOME

Bbuonone (MHPOPMALMOHHDI 1 SBOSTIOLMOHHbI KOMMOHEHTbI)

Brvionornyeckasa uBas MaTepua OEMOHCTPUPYET pa3HoobOpasme TOHKUX SBMEHU, KOTopble
HEeBO3MOXHO OOBACHUTL UYMCTO Ouonormyecknmm npoueccamu. Cpean HUX, Mbl  YNOMUHaeM
MHbOPMALIMOHHbIE NpoLecchl (NepeHoc, 0bpaboTka 1 HakonneHne nHbopmauum) U SBOSIIOLMOHHbIE
NpoLecchl B XKMBbIX OpraHu3max (Hanpumep, MuTo3 n mopdoreHes). Takve ABNEHMA MOTYT ObITb NyuLle
MOHATHI NOCPeACTBOM BBeleHMA KOHLenummn 6uonona. buonone - 37o ToHKOMaTepuanbHaa CTPYKTYpa,
MPOHM3bIBatoLLan GUonormyeckme KneTkm }4mneblx cylects. OHO CUNBbHO OTAMYAETCA OT MMpPa aTOMOB 1
MONEKY, HO, OAHAKO, ABMIAETCA YaCTblo TOFO K& MaTepUanbHOrO MUPa Y MOXKET OblTb 06bACHEHO B
dM3NYECKNX TepPMMHAX.

3pech, NpefcTaBneHa TeopeTnyecKkas aprymeHTauma 6uononsa. MNpegnonaraercs, uto 6ruonone —
5TO TpexmepHoe MayTMHOOOpa3Hoe MOMOTHO BUOPMPYIOWMX SNEKTPUYECKMX U MArHUTHbIX MOMeNn.
JINHUK 3TOro NONA NOXOXNM Ha KPOLUEYHble HUTU B TPEXMEPHOW TKaHW. TaKre SneKTpoMarHmuTHble nons
[EMOHCTPUPYIOT OUYEHb CJIOXKHYHO BHYTPEHHIOIO OpraHn3aLmio.

Mbl Haxogum HeOoO6bIUHBbIN BWUL KUpanbHbIX pelleHniA ypaBHeHUI MakcBenna, KoTopble He
paccevBaloT 3HepPruio M BeayT K YCTOMUYMBLIM MOMEBbIM CTPYKTypam. OHM - Tak Ha3blBaemas
UHPopMaLMnOHHaa ocHoBa 6uonond. CambiMM NPOCTbIMUA CTPYKTYpaMy Takoro BuAa ABMATCA
TopouaasbHble y3bl.

Korpa anekTprueckuii 3apag ouyeHb ManeHbKoOW Macchbl BXoauT B MHGOPMaUMOHHOe Guonone,
NPOUCXOAAT HeNIMHENHble ABMEeHUA. Takue HeNuHerHble ABNeHUA 06a3vpyloTca Ha BeTBIEHUAX
(6udypkraLmax) BO BHYTPEHHUX NEKTPUYECKUX NOTOKAX U Ha ddeKTax pe3oHaHCa MeXay NOTOKaMU 1
nonAmu. Mbl CTankmBaemcAa C 3BOJMIOUMEN MOMEBON CTPYKTYPbl. DBOMIOUUA — CUMHTPOMUYECKMNI
npouecc, OPMEHTUPOBAHHDBIN BO BPeMEHW. [1NA CUHTPOMNYECKOrO NOBEeAEHUSA CYLLECTBYET HECKOJIbKO
OYEBMAHbIX YCNOBUIA, U OQHO U3 HUX — KBAHTOBaA CBA3AHHOCTb B COCTOAHUAX NEKTPUYECKOTO 3apaja.

Buonone Bcerga copepxnT B cebe Kak WMHPOPMALMOHHYIO OCHOBY, TakK U 3BOJIOLMOHHLIN
KOMMNoHeHT. O6a oHu Heobxoaumbl. lNepBas NOAUYMHAETCA NMHENHbIM ypaBHeHWAM Makcenna u
COXpPaHsAEeT CTPYKTYPHYo ¢opmy 6uonona. JIMHENHOCTb MPUBOAUT K HAaNOMXEHWIO MHOTMX PasfInUHbIX
HeNloKanbHbIX COCTOAHUN, U, CNefoBaTenbHO, K Gonbliel CNOCOBHOCTN HaKOMNeHWA MHPOopMaLMN.
Btopoli oTBeuaeT 3a 3B0MOLMI0 BUOMONA: OT NMPUMUTUBHBIX TOPOULAANbHbIX Y3M10B 10 OYEHb COMXHbIX
$opMm (CoO MHOrMMI Y3n1aMK), BEMOHCTPUPYIOLLNX BCE MPU3HAKN »KU3HM.

CTpykTypa 6uonona HaxoAuTCA B TECHOM COOTBETCTBUM C MONEKYIAPHOWN CTPYKTYPOW >KUBbIX
opraHusmoB. OTgenbHble y3Mbl B nayTiHe OMOMONsA B3aMMOLEWCTBYIOT C OTAENbHbIMK aToMaMu U
MOJNEKYNaMM B KMBbIX KNeTKax. Takum obpa3om, bronone MOXKeT perynnpoBaTb MHOMXECTBEHHble
npoueccbl B MBbIX KreTkax. Camble BO3MOXHble KaHOuAaTbl ANA Takoro B3auUMOZENCTBUA -
KUpanbHble MONEKYNAPHbIE CTPYKTYPbl MPOTEVHOB W HYKNEOTUAOB, HamnpumMep, MUKPOTPYOKM
cnnpanen OHK.

BBEOEHWE

MHorve nHopmaLmMoHHbIe MPOLIECChI M NPOLECChl CAaMOOPraHN3aLnN BHYTPU »KMBbIX OPraHN3MOB
MOTyT ObITb nyylle MOHATbI U OOBACHEHbI, €C/IN Mbl MOXEM MPeACTaBUTb CYLLECTBOBaHME 0CObbIX
CaMOOP2aHU3YIOUUXCA CMPYKMYP, NOJIOMHA KPOWeYHbIX HUmeU 8bICOKOYACMOMHbIX 3/1IeKMpuYecKux u
MazHumHeix nosed. HuTM nepennetaloTca C MONEKYNAPHbIMA CTPYKTypamMuM B Teflax XMBbIX
opraHu3moB. KoHuenuma Takmx Y3NOBbIX CTPYKTYP HE HOBA; OHa OCO3HaHa MHOIVMMMK CTapbiMu
KynbTypamu. B knaccnueckoit MIHAMM OHa HasbiBanacb npaHol, B TO BPEMs, Kak B COBPEMEHHOMN



HayyHoOl TpaauuuMy Hanboree nNPMBLIYHO WCMONb30BaHME BblpaXkeHuss 6uonose. buonone
MPOMMTLIBAET BCIO KMBYID MaTepuio, Halle YeNIOBEYECKOE TeJslo, »KUBOTHbIX, PacTeHus, 2pubsl,
6akmepuu, BUPYCbl 1 YaCTUYHO Aaxke KpucTannbl. XKnBs B cumbuo3e C MPOTEUHOBBIMU CTPYKTypamu
MBbIX OPraHM3MOB, B »KMBbIX OpraHmsmMax, Owuonone obecneunMBaeT camMoop2aHuU3ayuUlo Ans
COXpPaHEHUA TEePMOAUHAMMNYECKOrO COCTOAHWA MPU CamMoON HU3KOW 3HMponuu W ANA BHYTPEHHUX
UHpOopMayuoHHbIx 83aumodelicmesuti. TeopeTnyeckoe oObsCHEHME 6roNonsA — orpomHas npobnema
COBPEMEHHOW HayKM.

YTo6bl NONYUYNTb HEKOTOPOE OCHOBHOE MOHUMAaHUE, KaXKeTcA, YTo, N0 KpalHel Mepe, HECKOJIbKO
HOBbIX LUIAroB B HOBbI HEOOBACHUMbBIA MUP AOMKHbI ObiTb cAenaHbl ofHoBpeMeHHO. OCOGeHHO
CYLECTBEHHO MOHUMaHWE CUHMPONUYECKUX NPOUECCco8 B COCTOAHUN KBAHMOBOU C8A3aHHOCmu.[oPoA
T80PUOBT CiyTponMueckas npupoaa 61MoNona OCHOBaHa Ha BO3MOXHOM CYLLLECTBOBaHUM 3/1eKmMpuYyecKu
3ApAXeHHbIX 4acmuy o4YeHb MaJsleHbKoU Maccel U Ha 0COoboM npocmpaHcmeeHHo-8peMeHHOU
CUMMeTpuUM B1ONOoNeBOM CTPYKTYpbl. 34ecb, aCUMMETPUA BPEMEHW O3Ha4yaeT cmpesy 8pemeHuU
6uononeBbix BUOpPaLU, B TO BpPeMdA, Kak acUMMETPUA MPOCTPAHCTBA O3HAYAeT KUPAsIbHYHO
6uononesyio CTPYKTypy. B ganbHeliwem, mbl byaem fetanbHO pa3pabaTbiBaTb 3TV ABa TePMUHA (CM.
pasaen B).

XoTA [0 CUX MOpP He CyLWecTBYeT MPAMbIX HAay4YHbIX [OKa3aTeNnbCTB rUMoTe3bl OMonons, oHa
npuobpeTaeT pacTyLlyto NOAAEPKKY, OCOOEHHO B HOBOW MEXAUCLMMINHAPHON chepe — CTbIKe HayKun
0 MO3HaHUN, GM3UKK 1 OMONOTUN; TPAHNLIBI MEXAY STUMUN AUCUUMNIIMHAMM MOCTENEHHO MCYE3aloT.

Brionone - 310 TpexmepHas (3-D) nayTuHa ¢ AByMA OCHOBHbIMM QYHKLIMOHANbHbIMK KauecTBamMu:

+ OHa cnoco6Ha XxpaHWTb OFPOMHOE KOJIMYECTBO MHbOopMaLmmu (MHOro bum

NHPopMaLmnn)

+ OHa cnoco6Ha K CBoel CO6CTBEHHOW HEOTbEMIEMON 3BOJTIOLMUK (MpoLecc

camoopraHu3sauumn).

B 37O cTaThe A NpefcTaBnio runoTesy: pakTnyeckn, buonose - 3To yepefoBaHKe ABYX Pa3NYHbIX
KOMMOHEHTOB: MHGOPMALIMOHHON 1 3BOMIOLVNOHHON CTPYKTYp. O6e OHU SBRAIOTCA onpefeneHHbIMU
MaTeEPUANbHBIMU CTPYKTYPaMM CO CBOMCTBEHHLIMM UM MaTeMATUYeCcKUMn ocobeHHocTamMM. buonone
BO3MOXXHO TOJIbKO TOrAa, KOraa NepensieTalnTcs 3TU ABE CTPYKTYpbl. 34eCbh, Mbl UCCelyeM HECKOJIbKO
TaKuX 0COGEHHOCTEN.

A: UHOOPMALIMOHHbIV KOMNOHEHT BMOMONA

OfHUM 113 NPY3HAKOB XOPOLUEN CUCTEMBI XPaHEHNA NAaMATU (HampyMep, Yin NamsTy KOMMbloTepa
WM NamsiTb YeNOBEKa) ABNAETCA:

« Cuctema JomkHbl ObITb CNOCOOHa XpaHWUTb 02poMHoe Konudyecmso nHdopmaumn. Ecnu oHo
TPAKTYeTCA B KBAHTOBOM CMbIC/ie (Kak 3TO 06bIYHO ienaeTca B NPOrpeccuBHOM KubepHetuke BuHepa),
3TO O3HayaeT OrPOMHOE KOMNYECTBO 6UMo8 UHPopmauun. bUt nHPopmaunm MoxeT onpenenaTbca
KaK camoe MasieHbKoe pasnnyue (B 1lo6oM MaTeprasibHOM CMbICIIE), KOTOPOE MOXET ObITb pacnO3HAHO
yumamesem NHGopmMaLUn.

DTOT KPOLUEUHbIA 6UT MHbOPMaLMK JOMKEH ObITb AOCTYMNEH TakuM 06pa3oMm, YTobbl ero MOXHO
6bI1I0 nNpoyecTb (MM 3anmMcaTb) 6€3 WUCKaKEHWA WM M3MEHEHMA OCTajlbHOM MHbOopPMaUnn.
CnepoBaTtenbHO, MeXAY Pas3NnNyHbIMK YacTaMM MHGOPMALIMK JOMKHa CYLLeCTBOBATb PAa3faenumMocTb.

BHYTpM KOMMbIOTEPHOIO UMMa WM Ha MOBEPXHOCTM AMCKA, Pas3finuyHble YacTu mHbopMaumm
pa3fesieHbl B NPOCTPAHCTBE; B TO BPEMS, KaK B MMUBbIX OpraHU3Max pPasfesiuMocTyl, BO3MOXHO, He
CyllecTByeT B TepMMHaX npocmpaHcmed. Hanpumep, HeflaBHUe MCCNeoBaHNAa Mo3ralOPoA TBopuos2 |,
OPYTUX  >KUBbIX MHPOPMALMOHHBIX CMCTEM MOKAa3blBAOT, UYTO QYHKUMU pa3ymMa a/10KaA/IbHbI
(HenokanbHbl). ECnm 3TO Tak, U €Cnv B3auMHO pa3fefieHHble Nopumnmn MHGOpMaLUKn XpPaHATCA B obnactu
OOHOrO 1 TOrO e NPOCTPAHCTBA, TOrAa, NO OTHOLWEHUIO K BUOMNONID, ACHO cnepytollee: KomnoHeHT
6uonons, OTBETCTBEHHbIN 3a XpaHeHWe NHGOPMALMK, AOMIKEH BblpaXKaTbCA JIUHEUHbIMU YPABHEHUAMU.
TonbKo B 3TOM Cllyyae pa3Hble NOpUUN MHGOPMALMM MOTYT XPaHUTBLCA HE3aBUCMMO, OO TONBbKO TOraa
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CYLLeCTBYeT B8epOAMHOCMb HAJI0XeHUA (COBMELLeHWsA, HacnamBaHWA) JIMHENHO He3aBUCHMbIX
peLeHuni.

Kaknm BUAOM NUHEHbIX ypaBHEHN yA0OHO OnuncbiBaTb MHPOPMALMOHHbBIA KOMMOHEHT 6ruonona?

CyujectByeT MHOro J0BOfOB/OPOA TBOPUOB3 ' qonrepxpalownx, UYTO 6GMOMONE OCHOBAHO Ha
3/IeKMPOMA2HUMHbIX A8J1eHUAX (WK, NO KpalHen mepe, TECHO C HUMM CBA3aHO). YpasHeHua Makceenna
ONA  dNeKTPOMArHUTHOrO nNonA  NMHenHbl. [laBanWTe noMbiTaeMCcA HaWTU  Takyl  CTPYKTYpyY
aneKkTpomMarHmTHoro (M) nons, utobbl 3Ta NoneBas CTPYKTYpa OCTaBasfacb BPEMEHHO YCTOMUYMBON, a
3Heprus NosA He paccenBanacb. TONbKO TOraa Mbl MOXXeM rOBOPUTb O MaMATK, BNOXXEHHOW B NOJEBYIO
CTPYKTYpY. TakKe, Ham Obl xOTenocb, YTobbl MoneBasa CTPYKTypa Obina ycToliuMBa K MOrpaHMYHbIM
ycnosuam. Takue MCTaHLUNOHHbBIE TPaHULbl AOMKHbI UMETb TONbKO MpeHebpeXxnmo mManoe BnvsaHve. B
YMNPOLWEHHOM BUAE, Mbl MOXemM npefactaBuTtb DM none Kak “06nako’, acCMMNTOTMYECKU
npubnmxatoLeecs K HyJo BO BCeX 06NacTaX, yaaneHHbIX OT ero LeHTpa. Ecnu Takoe none nomecTtnTb B
6onbluyio KOPOOKY, TO Ha CTEHKAax KOPOOKM OHO Takoe cnlaboe, UTO He OKa3blBaeT HUKAKOro
3HaUNTENIbHOIO BAVAHKA Ha MONEBYIO CTPYKTYPY.

Takasa noneeaa CTPYKTypa WMMeeT BuUA ycmou4yugozo 80/1H08020 nakemd. OH He pOBWraetca B
npocTpaHcTBe. Mbl y>ke MOXeM OMUCbIBaTb ero, MCNosb3yAa ypaBHeHUAa Makcsenna 8 nycmome. Jlerko
nokasaTb, YTO peLleHUs BbllWeOoNuUCaHHbIX ypaBHeHWn MakcBenna ygoBNeTBOPAIOT creaylolemy
YC/IOBUIO:

rotB=k-B (1)

roe B - BekTOp niomHocmu maeHUMHO20 NOMOKA (Ha MNPOTAKEHUW BCEW CTaTbW BEKTOPHble
BE/IMUMHBI 0603HAYAIOTCA KUPHBbIM WPUPTOoM), 1 k — Hekaa ckanapHaa KoHcTaHTa. CHavana, faBaiTe
06paTUM BHUMaHKeE TOSIbKO Ha 2apMOHUYecKul BUJ, pPeLleHniA, TO eCTb, Ha PeLleHns, OnmncaHHble

E=E,- et (nns SNEeKTPUNYECKOrO Mors)

B = B, « /“*) (nna maruuTHOro nons)

Mbl BCTaBnAem rapMoHUYeECKUi BUA peLleHnid B nepBeble ABa ypaBHeHnA Makcsenna gna OM nona
B BaKyyMme:
rot B =g, « E/

rot E = -oB/at
[aBaiTe ncnbiTaem HEKNIN 0COObIN BUA pelleHniA: BEKTOP MarHUTHOroO NofiA B B KaXkAblii MOMEHT U
B KaXK[IOM MecCTe KOJI/IUHedpeH BEKTOpY aneKkTpuyeckoro nons E:

B=iw-(g,u,/k «E (2
Takne pelleHVa yooBNeTBOPAT ypaBHeHMIO (1), HO HUKaKMM APYruM ypaBHeHMAM (nonaras, uto
peLweHuna rapMmoHuYHbl). KosiuHeapHocms BekTopoB E M B — ouyeHb BaHOe KayecTBO

MHGOPMaLMOHHOIO KOMMOHeHTa 6ronona. A UMEHHO, OHO OYeHb OT/IMYAETCA OT NPUPOAbI 06bIYHOrO
OM nona 8 nycmome vnu B OOHOPOAHON cybcTaHUmK, rae BekTop E nepneHpgukynapeH BekTopy B.
BaxxHoe cnepcTBMe 3TOM KONMMMHEApHOCTM (MO OTHOLWEHWIO K 8ekmopy HanpasneHus) Oypet
06Cy>KnaTbCA No3xe.

YpaBHeHuUe (2) Takxe BKoUaeT B ceba BoobpaXkaeMyto BEIMUUHY i, UTO O3HAYAET, YTO MarHMTHoe
none cABWHYTO No ¢dase (Ha 7/2, TO eCTb, Ha OAHY YEeTBEPTb LMKNa) OTHOCUTENbHO 3NEKTPUYECKOro
nons. B MomeHT, Korga MarHUTHOe nosne JoCTUraeT MakCumyma (MnnM MUHUMYMA), SNeKTprUYecKoe nosne
paBHO HyJO, N HAOOOPOT. DHEPrUA 3NEKTPUYECKOrO NOMA NEPEHOCUTCA B U U3 SHEPTUN MarHUTHOrO
nond, B TO BpeMms, Kak Cymma o6eux sHepruii OCTaeTcA MOCTOAHHOW. JTO MOXOXe Ha BCe Apyrve
npeanbHole KonebaHua 6e3 3aTyxaHudA. Hanprumep, B NPOCTOM MeXaHUYECKOM OCLMAIATOpPe CyMma
KMHEeTMYEeCKOW 1 NoTeHUManbHOM (Mn ynpyron) SHeprum nocToAHHa Mo OTHOLLIEHUIO KO BPEMEHN.

[JaBainTe HauHeM c npuMmepa. Korga anektpmyeckoe nosie paBHO HyMIo, B 3TOT MOMEHT CyLlecTByeT
TONbKO MarHWTHaA 3HepruA. MarHutHoe none ob6nagaeT onpefesneHHON CTPYKTYPOW, KOTOPYIO Mbl
nccnegyem nosxe. Yepes yetBepTb LMKIAQ, Mbl MONyYaeM UAEHTUUHYIO CTPYKTYPY B INEKTPUYECKOM
none, ele 4Yepes 4eTBepTb LMK/IA OHa CHOBa MNpeobpa3oBbIBAeTCA B WAEHTUYHYK MarHUTHYIO
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CTPYKTYPY (HO MOAAPHOCTb NOJMA MEHAETCS Ha NPOTUBOMONOXHYI0). KprBble, NpeacTaBnsaioLme IMHUNA
obovix nonen, He MeHAIOTCA CO BpeMeHeM (f NCnonb3yio TEPMVIH JIUHUS NOJIA BMECTO CUI080U JIUHUU).
OTHOCKTeNbHAsA MHTEHCUMBHOCTb 3IEKTPMYECKOrO W/WAM MarHUTHoro nons meHsetca. O6a nons
KonebnoTcs Mexay MoIoXKUTENbHON 1 oTpuruaTenbHon amnautygoi. OgHaKo, HanpaB/ieHWA NONs He
MeHseTcA. KauecTBeHHada KapTuHa o6oux nonen (NONEBOW CTPYKTYPbl) COXPaHAET CBOM
nepBoHayanbHyo GopMy. ITO 0CObbIV BMA BOTHOBOIO MaKeTa — OH He MepeMeLlaeTca Co CKOPOCTbio
CBETa, OH CTaTMYEH, U BCe BPEMA OCTaeTCA B OQHOM 1 TOM e MecTe! OH CoXpaHAEeT CBOIO BHYTPEHHIOH
nHPopmauuio (KOTopas HaxoAuTCcA B MONEBOWN CTPYKType). [MOCKONbKY CTOAYMIA BOSMIHOBOW MaKeT
NOAUYMHAETCA NIMHENHbIM YpaBHEHNAM MaKcBenna, Takne NakeTbl MOTYT HaKNaZblBaTbCA APYr Ha Apyra.
Mbl 6yfem Ha3blBaTb BOJSIHOBOW MAKeT, KOTOPbIA He MepemellaeTcas CO CKOPOCTbl cBeTa (U,
CnlepoBaTeNibHO, 06/1ajaeT OCTAaTOUYHOWM Maccown), UHpopMayuoHHOU naymuHod.

[aBaiiTe Ha MUHYTY npepBemca: paHnUa Mmexay MHPOPMALMOHHOM MAYTMHOM M KAcCMYECKUM
¢omoHoM 4YeTKO He onpegeneHa. Ha 3Tux cTpaHuuax onucbiBaeTca  6Ge3pgencTeytollan
MHPOPMALMOHHAsA MayTVHA, XOTA OHA, TakKXe, MOXeT 06najaTb KOMMOHEHTOM CKOPOCTU (M BCe e
MeaJsIeHHee, YeM CKOPOCTb CBeTa). Yem Bonblie ee CKOPOCTb NPUOANKAETCA K CKOPOCTU CBETa, TEM
60/iblLe OHA MOXO0Xa Ha KNAacCUYeCcKnin GpoToH.

Cnegya o6blyHbIM Npoueaypam ¢ anddepeHUnanbHbIMU ypaBHeHUAMU MaKcBenna, Mbl NErko
MOKEM HANTU YUKIUYeCKyto yacmomy MHGOPMaLMOHHON NayTUHbI:

k2 = g, » W2, Unu Gonee NPoCTo
w=ck (3)

rae C — CKopocCTb CBETa 8 nycmome.

TakKe, Mbl XOTUM OMpefeNnuTb NPOCMPAHCMBEHHYI KOH@u2ypayuo 3TUx peleHnin. Hac
NHTepecyeT GpopMa MAarHUTHBIX U NEKTPUYECKMX NNHUI (06e nmeloT oanHakosyto dopmy). CyLlecTyeT
MHOrMO KJIAaCCOB peLUeHUI, HO, CHayana, Mbl 6ygemM OrpaHMuMBaTbCA TaKUMU pPeLLEHUAMMN, KOTopble
npoLye BCeX U He CAINLIKOM YYBCTBUTESIbHbI K MOrPAHUYHbBIM YCIOBUAM. Kak y»ke YNOMMHANoCh, Takue
peLeHns [OMKHbI AEMOHCTPUPOBATb GpaKTop aCUMMTOTbl. TaKoe Mosie MOXHO BU3YyaNnn3npoBaTb Kak
npsmMyto, 6eCKOHEUHO AJINHHYIO BEPEBKY, COCTABSIEHHYIO M3 TOPCUOHHO 3aKPYYEHHbIX JAUHWUA MOns
(puc. 1)

3aKpyurBaHMEe B LEHTPE BEPEBKM MOXO-Xe Ha MPaBOCTOPOHHIO cnupanb, ecim k>0, u Ha
NEBOCTOPOHHIOK cnupanb, ec-nn k<0. Ho HabntofeHWe NorpaHMYHbIX YCNIOBUIA FOBOPUT, UTO peLleHne
OTHOCU-TENIbHO LMANHAPNYECKON CUCTEMbI KO-OPAMHAT He yaoBneTBopuTenbHO. To ecTb, none B He
CTPEMUTCA K HYMO, KOrga Mbl yaandemcAa B HanpaBneHun z. Takke, Korga Mbl yganaemca B
HanpaBfieHNM I, OHO He CTPEMUTCA K HYJ0 JOCTaTOUYHO ObICTPO (pe3ynbTaT noTepy aCUMMITOTAYECKOrO
nosegeHna). MonHaAa MarHMTHAA >SHePrusA, KOTOpas MOXeT ObiTb BblpakeHa MPOCTPAHCTBEHHBLIM
nuterpanom [, (2u,) + B? dV (uHTerpuposaHme no Bcen obnactv V), omkioHsemcs, faxe Koraa

MOACYNTBIBAETCA TONbKO MarHUTHaA SHepPrua B BepeBKe KOHEUHOW ASINHDI.
Pucynok 1 (Jetena)

O6e 3T npobnembl MOryT ObITb pelleHbl C MOMOLLbIO Cllerka WU3MEeHEHHOW MONIeBON CTPYKTYpbI.
JlaBaiiTe npefcTaBMM, YTO BbILUEOMNUCAHHAA BEPEBKa B MOJe UMEET KOHEUHYIO ANNHY (TOrga Mbl MMeeM



CerMeHT BepeBKM) 1 CKpyYeHa B BUAE 3aMKHYTOl netnu (puc. 2). B sTom cnyyae Mbl MOXeM cpasy e
n3bexaTb nepBol npobsiembl. A Kak HacueT BTopon? HecmoTpsa Ha To, uTo 6Gnarogaps HOBOW
moandurKauumn, B cepeauHe BepeBKW MONE MEHAETCA He3HAUMTeNIbHO, OHO MOXET 3HauuTesIbHO
N3MeHUTbCA B 06nacTy, yaaneHHoM oOT ueHTpa netnu. CnegoBaTefibHO, MOXHO OXKuaaTb abCconoTHO
HOBbIX PeLUEeHN — BO3MOXHO C KOHEYHOWN MarHUTHOW SHepruemn.
PucyHok 2
(detena)
Korma ypaBHeHue (1) aHanusmpyetca B mopouddsnbHol cucmeme KoopduHam'0Pod Teopuost,
TopoupanbHble y3/1bl MOXHO BU3Yanu3npoBaTb Kak HUTb, HAMOTaHHYIO Ha MOBEPXHOCTb mopd. Camblii
NPOCTON TOPOMAATIbHBIN Y3€s1 MOKAa3aH Ha PUCYHKe 3 (CM. CriefytoLLyo CTpaHuLy).

Bce TopoupanbHble y3bl KUPA/IbHbI, TO €CTb, UMEIT NEBOCTOPOHHWUI U MPABO-CTOPOHHMWIA BapUaHT.
KnpanbHble CTPYK-TYypbl — 3TO Takue CTPYKTYpbl, ¥ KOTO-pbIX OTCYTCTBYeT UeHmMp UHBepcuu, 3TO
03HAYaeT, YTo 1X 3epKasibHOe OTpaxe-Hue He MAEHTUYHO opurimHany. Takum obpa3om, Bce KupasbHble
CTPYKTYpbl AB-NATCA ABYCUMMETPUYHbIMK  GOpMamu, HampumMep, NleBas pyka WM npaBas pyka
(rpeyeckoe cnoBo kiros = pyka), NEBOCTOPOHHUN W MPABOCTOPOHHUI LWYpPYMN, JIEBOCTOPOHHUA W
NpPaBOCTOPOHHUN y3en (pucyHKM 3a u 36), n Tak ganee. Jlerko nokasatb, YTO BCE MaTemaTuyeckme
peleHuns ypaBHeHua (1) 0osmxHel ObITb KMpanbHbiMU: AuddepeHumanbHbiin onepaTop rot (= pomopy)
Npeobpa3oBbIBAET NOJIAPHLIU 8eKMOp B akcudsbHell (oceBol) (unvu Haobopom), Takum obpasom, k -
5T0, paKTUYeCKW, He OBGblYHAA CKanApPHasA KOHCTaHTa — 3TO ncesdockanap/oPo0 Teopuos7  Kawnbii
ncespockansap ob6nagaeT KupanbHbiMM  CBOWCTBaMW. Korga KoHCTaHTa k wmcnonb3yetca ¢
MPOTMBOMOMOMHbBIM 3HAKOM, Mbl MOJIyYaeM MOJSIHOCTbIO SKBMBASIEHTHbIE pPELIEHUA, XOTA U He
WOEHTMNYHbIE — OHWN ABNAIOTCA 3epKAJIbHbIM OMpPadXeHUemM OpuriHana.

PucyHok 3a PucyHok 36
(deTtena) (deTtena)

MoxHO nokasaTb, YTO [ANA TOPOMAANbHbLIX PeLIeHWi, BbllleonucaHHada obnacTb WHTerpana
cxooumca. TopovpanbHble peLleHnsa — xopoluue peweHUAa AnA ypaBHeHua (1), nbéo npepctaBnsaloT
coboli HePUKTUBHbIE MOJIEBbIE MAYTWHbI, MAYTUHbI C KOHEYHOW 3Hepruert M HeuyyBCTBUTENbHbIE K
OTAaNIeHHbIM NOrPAHNYHBIM YCIIOBUAM.

3pecb HabnwaanMcb TONbKO Camble MPOCTbIe XOPOoLUNE peLleHna (TopouganbHble y3ibl), 60 oHU
MOTrYT OblTb YCTaHOBJIEHbI YMEPEHHO MPOCTbIMU MaTeMaTUUYeCKMMM UHCTPYMeHTamu. Takxe, AnA
ypaBHeHuA (1) MOryT CyLecTBOBaTb 6onee CNoXHble peLleHus, HanpruMep, 3ay3/ieHHble CTPYKTYpPbI, He
TopouzanbHble U HamMHOro 6onee cnoxHble. Mbl Gyfem Ha3blBaTb BCE 3TU 3ay3fieHHble CTPYKTYpbl
nosiegbIMU NAymMuHamu.

Jlerko BUAETb, YTO UH(OPMAUUOHHbIE NAYMUHbI He W3NYYaloT SHepruio. Bekmop HanpasneHus PO
Teopuoss gy inaxaeTca npouzsedeHUeM 8eKMOPO8 SNEKTPUYECKOTO U MarHWTHOTO Mosell, HO BHYTPU
MHPOPMALMOHHONM MayTUHbI, COMMACHO YPaBHEHUIO (2), 3T ABa NONA MOMHOCTbIO KO/I/IUHEAPH®, Y
npov3BefeHne NX BEKTOPOB obpallaeTca B Hyfb. Takum 06pa3om, B 1 BHE STON NayTUHbI U3NTyYeHUA He
cywecTByeT. B 3ToM cnyyae nayTuHa 8pemMeHHO ycmouduea.

ABNAIOTCA NU Takme CTPYKTYpbl YCTOMUYMBBIMA K BHEWHUM BO3MyweHuAm? MoryT nu Takue
BO3MYLLEHMA MeLJIEHHO MCKa)kaTb W pa3pyLllaTb Hawu nayTuHbl? OTBET Ha 3TU BOMPOCHI HE NPAMON.
[aBalTe oroBopvm gBe Nogckasku:

(1) MHdopMaumoHHbIe MAyTUHbI CBA3AHbI C 380/IOUUOHHBIMU ndymuHamu (nogpobHee o6 3Tom
nosxe). CUHTpoNMUYecKre NpoLecchl B SBOJIIOLMOHHBIX NAyTUHAX 06ecneymBaloT UX YyCTOMUYNBOCTD, 1,
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B pe3y/ibTaTe, TakxKe cTabunmnsupyoT MHGOPMaLMOHHbIE MAYTUHBI.

(2) Mbl m3yunnn ypaBHeHWa MakcBenna B KNacCUYECKOM Mpefene, HO B LeCTBUTENIbHOCTY,
MarHUTHbI NMOTOK B MayTUHaX KBAHMOBAHHbIU. ECNN NETNN 3ay3NeHHOWN CTPYKTYPbl OYEHb KPOLIEeYHble
W ecnv MAIOTHOCTb MarHWTHOTO MOTOKa MasieHbKasi, TO Yepes Kaxayto NeT/io NPOXOAUT TOJNIbKO OYeHb
OrpaHUYEHHOE KOJIMYECTBO MAarHUTHOTO KBAHMOB020 NOMOKA (¢/IloKCcOHO8). MNMayTrHa MOXeT n3nydaTb
TOJIbKO TOrAa, Korga 3HauuTeslbHoe BO3MYyLLEHUe M3MEHWN0 Obl MOTOK, MO KpaliHen mepe, Ha OAuH
bNIOKCOH.

Paktuyeckn, o6a 06bACHEHUA B OCHOBHOM O3HauyaloT ofjHO U To »ke. CMHTpoNuYeckasa npupoga
MaTepun — OCHOBA BCEX KBAHTOBbIX ABNeHMIA. CerogHa Mbl BCe €Lle He MOXKEM FOBOPUTb O AeTaslbHO
pa3paboTaHHOMN  TeOpWUM  KBAHTOBbIX  MPOLIECCOB,  WHTEPMPETUPOBAHHLIX  MOCPEACTBOM
cuHmMponuyeckoli akmugHoOCMU HA CybKB8AHMOBOM yposHe (B CyOKBAHMOBOM 8aKyymMe WK, MO [pPYrow
TepMuHonoruy, B 3¢gupe). Ho HeKkoTopble, yxe MNOABMBLUMECA MpefBapuUTeNibHble KOHLenumm
MHoroobewatown. Takas WHTEpNpeTauna HAMHOrO OnuKe K HEKOTOPbIM  anbTepHATUBHbLIM
WHTepnpeTaumaM KBaHTOBOW GU3MKM (Hanprmep, B COBPeMeHHbIe BpeMeHa K WwKosie boma), uem K yxe
CyLlecTBYOLLEN “KNaccnyecKon” KoneHrareHCKOM NHTepnpeTaunmn.

Mbi Bugenu, uto ypaBHeHue (1) NpMBOAUT K KpalHe UHTEPECHbIM pelleHnAM 1 cuTyaumam. Kak
WNNIOCTPaLMIO, MO3BOJSIbTE YMOMAHYTb O APYrOM WHTEPECHOM MPUIOXKEHUN TOrO e Camoro
ypaBHeHuA. Ecin Mbl MOHTUPYeM TopounAanbHYIO KaTyLLKY, cnegya NUHUAM, ABAAIOLMMCA peLleHUnaAMN
ypaBHeHua (1), TO >nNeKTPUYECKMI TOK B TaKOW KaTylWKe MOMHOCTbIO KOJMJIMHEApeH BeKTopy
MarHMTHOrO MOJIs, FTEHEPUPYEMOro 3TONM »Ke KaTylKon. Takas KaTywka cBobogHa ot cun JlopeHya, To
€CTb, MeXaHWYeCcKM oueHb YycTolumBa. KaTywkym Takoro TuWna WHOrAa WCMONb3YyTCA Ans
reHeprPOBaHNA OUYeHb CUMbHBIX MarHWTHbIX Mofel, ecnn 6bl orpaHMuMBalOLMM dakTopom OPOA
TBOPUOBY Morna BbITh MEXaHMYECKas Cua CaMoil KaTyLLKM.

B: 9BOJTIOLIMOHHbIV KOMMOHEHT BMOMNOJA

3pecb, OM none obnagaeT CTPYKTYPOW, MOXOXeW Ha MHPOPMaLMOHHbIE NMayTVHbI (KMpanbHble y3bl
- MO KpawHeWn mepe, 4aCTMYHO TopoudanbHble Yy3ibl). [IpU HEKOTOPbIX YCNOBMSAX, SBOMIOLIMOHHASA
nayTuHa MOXeT nepepacTtatb UHGOpMaLnoHHyo. OCHOBHOE YC/IOBME Sl 3TOFO — Hann4yue B 06nactu
NayTUHbI 371eKmpuyeckozo 3apAdd. [lo HacTosAlero MomMeHTa, Mbl 06cykganu DM none 8 nycmome.
M3oTponHas ogHopoaHas cybcTaHumMa He Morna 6bl M3MEHUTb HaWW YpaBHeHUs (noTpeboBanocb Obl
TONIbKO MpunbaBUTb AMINEKTPUYECKYID KOHCTaHTy ¢). JTO 6bio 6bl gaxe 6Gonee peanbHbiM, 160
6uonone peako OOHapyXMUBaeTCA OTAENEeHHbIM OT 6Guonornyeckon matepun. OfHaKo, Hanuuue
3/1eKMpUYecKo20 3apA0d BbICOKON NOOBUXHOCMU BHOCUT KPUTUYECKYIO HOBM3HY B HalUW ypaBHEHUS:
3TOT 3apAf PaccenBaeTcsa NPeumyLLeCTBEHHO TONbKO B DM none nayTuHOo6pa3Hom CTPYKTYpbI.

Ecnn B nayTnHe cobniofalotca yCnoBuA AnsA CUHTPOMMYECKUX NPOLECCOB (CM. HUXe), B buonosne
HaUMHaeTCA CUHMPONUYeCKas CaMOOp2dHU3dyusa. DTO HeuyTo 6Gosbliee, YeM MNPOCTO OO6blYHaA
caMoopraHu3aLya MPOTEMHOBBIX CTPYKTYp (autopoiesis/®P°9 T6oPuos12  MepguyHoe HapyweHue
pABHOBECUS MOXem BHOCUMbCA KonebaHueM, npessiiaiouum onpedeneHHeit nopoe. C 3mozo
MoMeHma, HapyweHue pagHosecus Nnpodoskaemcs 6e3 Kakoeo-1ubo 8HelwHe20 eMelamesibCmad.

CuHmponuyeckue npouyeccsl, co3oarujue HO8ble 380/IOYUOHHbIE NAYMUHOOBPA3HbIe CMpyKmMypbl,
npoucxo0am npu c/1edyouux ycao8usX:

« Ha/lu4ue 3/1eKmpu4ecKo20 3apsa0od 8bICOKOU NOOBUXHOCMU

* HU3KAA MAacca Hecyujux 3apAao 4acmuy

* KUpaJIbHAsA CUMMempUs ¢ NaymuHoobpaszHol cmpykmypou

+ OpUEHMUPOBAHHbIL 80 8peMeHU nammepH M subpayuu (cmpena epemeHu 8

naymuHoobpasHol cmpykmype)

*+ KBAHMOBAA CBA3AHHOCMb 8 COCMOAHUAX 3APAXEHHbIX YHacmuy, (OnUHa

€8A3aHHOCMU npegbiidem nepuoo 3ay3s/eHHoU cmpyKkmypel)

+ adek8amHas amnaumyod NIOMHOCMU MA2HUMHO20 NOJIA.
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Tpembe ycriosue 8bINOHAEMCA C CAMO20 HA4Yasaa, ubo cmpykmypa UHGOPMAayUOHHO20 KOMNOHEHMA
yXe KupasnbHas. Yl 8ce xe, yemsepmoe ycsiogue (cmpesna spemeHu) 8bIN0HAeMCA He dsmomMamuyecku.
Od0Hako, adeksamHoe nepsuyHoe KosiebaHue coz0aem cmpesly 8pemMeHU, U C 3Moz20 MOMeHMd,
CMAaHoB8AMCA 80O3MOXHbIMU 8Ce noc/1edyoujue CUHMponuYyeckue Npoyeccsl CamoopaaHu3ayuu. HemHozo
no3xe Mol 6y0em onucelieame 3mo kosnebaHue 6onee demansHo. Hawe onucaHue 6ydem ocHO8bIBAMbCA
Ha cospemeHHOU meopuu xaocd.

Tpemobe u 4emgepmoe ycsosus npedcmasssom coboli mpebyemsie caolicmed NPOCMPAHCMBEHHO-
8peMeHHOU cumMMempuu naymuHoobpaszHol cmpykmypel. OHU Npeonucbi8aldMcs HEKomopbiMu
OCHOBHbIMU (hU3UYECKUMU 3dKOHAMU (HeU3MeHHOCMb eOUHUYHbIX Npeobpad3osaHuli NpocmpaHcmea u
spemMeHu). B cogepuieHHOM KBAHMOBOM COCMOSHUU 3apsaXeHHOU 4acmuubl 00/1XKHbl Gbimb OMpPaxeHsl
nammepHbol cmpykmypul ¢ mpebyemoli cummempuel NpocmMpaHcmed-epemMeHU, HO 3MO B803MOXHO
moJ/ibko Mo20d, K020d OJIUHA CBA3AHHOCMU KB8AHMOB020 COCMOSHUA npesbiluaem, no KpalHel Mepe,
pasmep omoesibHbIX Y3/108, a CBA3AHHOCMb 8peMeHU — no KpaliHeli Mepe, 00UH nepuod M KonebaHus.
dmom ¢akm npugodum K nAMoMy Yycrosurw. HecomMHeHHO, K8AHMOBAGA CBA3AHHOCMb — YUCMO
K8aHmMoB8bIl 3¢hhekm u He obadaem Hukakoli knaccuyeckoli aHanoaueli’Ped TeoPuos14 omyocquyuecs k
Bocnpusamuto YoaneHHbIx D1nekmpuyecKux 80JIH.

Bmopoe u wecmoe ycriosus 83aumocgssdHel: Heobxodumas amnaumyod MdA2HUMHO20 NOJf
ob6nadaem Hekoeli C8A3AHHOCMbIO C MACCOU 3aPSAXeHHbIX Ydcmuy U ¢ pd3MepoM nemesib 3dy3/1eHHOU
cmpykmypesl. Yem 6onbwie macca u MeHbwe pasMmep nemesb, mem 60/buwie pesysbmupyroujee
Kpumudeckoe nose (6osblie O KpumuuyeckoM nose nosxe). Bce amo pabomano 6bl mosbko ¢
371eKMpoHamu, ecsiu 6ol nemsiu 6bi/1U 04eHb 6OMbLWUMU, HO, KAk ciedcmaue, 0/IUHA C8A3AHHOCMU MOXe
0o/kHA 6bina 6eime 6osbwol. Takoeo poda 3¢hgekm Moz 6bimb 803MOXEH 8 C8epXNPOoBOOALUX
mamepuanax. TemnepamypHoe 2pynnuposadHue ceepxnposodsauwjux nap Kynepa u amomoe mamepuu
He3Ha4YumesbHO; CedosamesibHO, 8 3MOM CJlyuyde npoucxodusna 6bl MOJbKO CAMOOPedHU3AYUSA
3/71eKMPOHHO20 2d3a (6e3 epynnupoeaHus ¢ cemoio). Hecmompsa Ha amo, makoli eunomemuyeckuli
npouyecc 8 ceepxnpo80OHUKAX npedsiaedem HeseposMmHble B803MOXHOCMU 0na o0bpabomku
uHpopmayuu. CoscemM He 2/1yno NPednosioKumse, YMO He4Ymo noxoxee NPoucxooum 8 MesIaHUHOBbIX
6es1ko8bIX CMpyKmypax HepsHol mkaHu (Koyn). Takxxe Mol Moxem cebe npedcmasume MHozue opyaue
8UOLI KBAHMOBbLIX KOMNbIOMepos'°Pe9 T8oPUETS La mowm e camom yposHe.

B smol cmamee, a 6ydy obcyxoame Opy2oU 8adpudHm npoyeccos camoopedaHusayuu. [fasatime
npedcmasum CywecmeosaHue 37ekmpuyecku 3apaXeHHbIX 4acmuy ¢ 0YeHb MasieHbKol ocmamoyHou
maccou. Yucrosble npukuOKU NoOCKA3bIBAIOM, YUMO 8 3MOM C/Iy4ae CUHMpoNUYeckue YCi08uUs J1e2ko
8bINOJIHUMbI, OdXe ec/lu MazHUMHoe noJie oYyeHb c1aboe u 0IUHA CBA3AHHOCMU OMHOCUMe/TbHO Mand.
Takue yacmuywl YCKO/Ib3diOmM OmM HAWUX 06blYHbIX HabsodeHul u usmepeHud. Moyemy? Kak a yxe
YKa3bl8aJ1 8 CBOUX NOC/IEOHUX pabomax, makue 4acmuuybl He Mo2ym Cyujecmeos8ams He3asucumo, a
moJIbKo 8Mecme ¢ 3asepuleHHOU naymuHoobpaszHol cmpykmypou. Yix 0oM — naymuHd, 803MOXHO, OHd,
Makxe, U Ux mesio — NaymuHoobpasHas Cmpykmypa mMoxxem onpeoessime UX NposiesieHHble caolicmed (a
eMecme 8 3MuMU ceolicmeamu U camu yYdacmuusl). Takxe, NnaymuHooOpasHds cCmpykmypa
npensmcmeyem aHHUUAAYUU (YHUYMOXeHUI0) c8epx/ieeKux 4acmuy U aHmu4acmuy, XpaHs Kaxowil u3
3Mux 8U008 8 0MoesibHbIX 06/1aCMX.

Takum 0bpaszom, obHapyxeHuUe ceepxsieekux Yyacmuy 6ydem He8o3MOXHO 00 mex nop, NOKA Mbl He
HAy4yumca o6Hapyxusame 6uonosie (06HapyxeHue HaAy4HoIM Memooom). [laymuHel ocmaromcsa 8
CB8A3AHHOM CAMOCOXPAHAIOUWEM U CAMOOP2aHU3YoWeM COCMOoAHUU 6e3 8HYmpeHHe20 nepeHocd SHepauu
(6ekmop HanpaeneHus 011 UHGOPMAYUOHHOU KOMNOHeHMbl pdseH Hyso). Ho, Hecmompsa Ha 3mo,
cywiecmsyem Hekds 8HymMpeHHAA UHGHOPMAYUOHHAA 83aUMOC8A3b. [lepeHOC 3HepeuU — He Mo Xe camoe,
4mo nepeHoC UHGopmMayuu (UHPOPMAayusa u 3Hepeus — He 0OHO U mo Xxe)! Kak mosibko pacmeopsaemcs
buonosie, pacmeopalMca Makxe U ceepxsezkue dacmuysl. [locpedcmseom aHHUUAAYUU U Opyaux
peakyuti, oHU npeobpasyromca 8 omoHsl U Opyaue ulsecmHble Yyacmuypl. Ceepxsiezkue 3apsxeHHble
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yacmuusl Haxo0amcsa 8 mecHoU C853U ¢ 6UONosIeM; OHU CO30aOMCA U YHUYMOXAomcsa eMecme C HUM. Y,
8mecme C NoJsieM, OHU — NAYMUHA.

CnedosamesibHO, 0718 NOJIHO20 NOHUMAHUSA, CYyujeCm8eHHO 3HamMb, Ymo naymuHsl odyweseHsl. C
Opyzol CMOPOHbI, MpAaduyUuoHHAA (U3UKA OCHOBAHA HA nepedaye UHGOPMAYUU MOJIbKO 8 C8A3U C
nepedauyel sHepauU (Hanpumep, 2aMuibMOHUAHCKOe npedcmassieHue 8/UAHUU 8 KBAHMOBOU MexaHUKe).
OHa mpakmyem Mamepuro KAk Heymo Mepmaeoe, U3MepAem mMOJIbKO Mepmeble 4Yacmuusl U,
cnedosamesibHO, CHa4asaa ybusaem naymuHel, d NOMOM mepaemca 803MOXHOCMb Y3HAMb O HUX HEYMO
Hoeoefopoa Teopyos 16

CuHmponuydeckuli  npoyecc, XpPAaHAWUU Usylo 3B0JIIOYUOHHYI0O NAyMuHy, - 8bIpa3umesibHO
HesnuHelHoe AsJieHuUe. J80/IOYUOHHAA NAymuHA (OCHOBAHHAA HA HeIUHeUHOM CUHMPONUYECKOM
npoyecce) KoHmMposaupyem JsUHelHyl0 UHGPOPMayuoHHyro naymuHy. Kak mel 8ckope ysuoum,
cmpasedsiu8o makxe u obpamHoe: JluHelHas UHGOPMAYUOHHAA NnAYMuHd KOHMpoaupyem
HesUHeUHYI0 380/IIOUUOHHYIO NAymuHy. SB80/IIOYUOHHbIU KOMNOHeHmM 6uonona Aendemca mol
npubaskoli K UH(OPMAYUOHHOMY KOMNOHEHMY, KOmopads sedem K e20 380/1104uUuU. Y1 8 npOMUBOIOXHOM
CMbICIIe, UHOPMAUUOHHbIU KOMNOHeHM A8/19emca nepguyHol UuHghopmayueli (Kak nepguvHoe cems) 0nA
380/IIOYUOHHO20 KOMNoHeHmMd. CuHmponuyeckul (380/I0UUOHHbIU) npoyecc omau4aemca MmoJsibKo
onpedesieHHbIMU NPOCMPAHCMBEHHO-8PEMEHHbIMU NammepHamu (monosio2uamu) naymuHoobpasHou
cmpykmypsl. B makux cuHmponuyeckux obaacmsax Mol He 06Hapyxusaem HUKAkol cUHmMponuyeckou
CamoopedHu3ayuu (Hanpumep, ecau noJsie He npesbiludem HeKoe20 Kpumuyeckozo NnoJsid).
CnedogamersnibHO, CUHMpoOnuYeckKUuli nammepH A8/iAemca ammpakmopomM (mouykol npumsxeHus)
(usgecmHbIM U3 Meopuu OUHAMUKU HesIUHEeUHbIX cucmem), co30arouum cebs 8 380/1I0YUOHHOU NaymuHe.
Ecnu naymuHoobpasHas cmpykmypa o4eHb npocma (camole Npocmele CUHMpoNUYecKue y3J/1sl, Komopesle
Mo2ym 8blXXUMb), MO ammpakmop Moxem 6biImb NepuoouyeckuM, HO 8 b60osiee  CIOXHbIX
NnaymuHoobpasHelx Cmpykmypax Mol OOGHapyxusdemM ammpakmopel, obnadawowue 60b6Wum
€X00CmMeoM ¢ xaomuyeckumu ammpakmopamu. OOHAKo, makaa “xaomuy4Hasa” npupodd nposgasem
0cobble Yepmbl, XapakmepHble MOoJIbKO 0719 CUHMpoNuUYecko20 hosedeHus. (Hanpumep, ammpakmopei 8
pacceusarouuxca cmpykmypax [puzoxuHa coscem Opyaue.) 380/I004UOHHAA hadymuHa subpupyem u
NOCMOAHHO nNpeobpasosvisdem cebs, CO2/IACHO CBOUM COOCMBEHHbIM NPUPOOHLIM  3AKOHAM.
CnedosamersibHO, amMmMpakmMopsl MAKo20 8UOA MOXHO OMHeCMU K 0CO6OMY KAcCCy: CUHMPONUYEeCKUM
ammpaxkmopam.

[Moyemy UHMOPMAUUOHHAA U 380/IOUUOHHAA NAYyMUHbl MAK MeCcHO C8A3dHbI? [lomomy umo
KUpG/IbHAA Nosieeds CMpPyKmypa 380JII0UUOHHbIX NAYMUH OYeHb NOXOXA HA KUPAJIbHYIO NhoJiesylo
CMpYKmMypy UHOPMAYUOHHbIX NAyMUH. [;1asHas npu4yuHa makozo cxo0cmaea 8 mom, 4mo obe naymuHsi
MO2Ym ONnuCbiBamecsi OOHUMU U meMu Xe OugpepeHyuansHbiMu ypasHeHusmyoPod Teopuosl7 g
cnedyrowux napazpagax a 6yoy npedcmagname 00800 (XomsA 04eHb HEMOYHbIl), Ymo ypasHeHue (1),
onucslgaroujee cmpykmypy UHOpMauuoHHoU naymuHsl, cnpageodsuso u 014 380/10UUOHHOU naymuHsl
HA paHHUX CMAoUsAX ee pa3guUMUA:

Tpaekmopuu 3apsaxeHHbIX 4acmuy 8HymMpu 380/10UUOHHOU naymuHsl (83ambie KAk cpedHee MHO2UX
3apAXeHHbIX 4acmuy) 8blpagHUBAMCA 800/1b JIUHUU MA2HUMHO20 NoOJiA 3mMoli e camol NaymuHel:

j=f(B) (4)

20e, j — 8eKMOp NJIOMHOCMU 3J/IeKmpu4ecko2o nomokd. BekmopHasa ¢yHkyusa f (B) HenuHelHa,
NJIOMHOCMb NOMOKA | MOXem 6bimb B8bIPAXEHA 3KCMpeMyMamu 8 onpeodesieHHbIX NI0MHOCMSAX
MAdzHUMHO20 Nnoss B. B makux cay4asx Mel MOXeM 0Xudambe CUHMPONUYECKYI0 OpueHmauyuio
(HanpasneHue) 3apaxeHHbIX 4Hacmuu,.

Celivac, Oasalime paccmMompum, 4ymo npoucxooum, eciau ¢yHKYus (4) 6wbina 6ui UHeUHOU.
HecomHeHHO, makoe donyuwjeHue He umeem Mecma 8 cuHmponuyeckol obnacmu napamempos (ko20a
njaomHocme nosAa 6osbwie, YeM Kpumuydeckaa 8e/lU4UHd — KaK Mbl y8uoum 3mo eckope). OOHAKo, Mebl
3aUHMepecos8aHsbl 8 3HAHUU, 20e HAxo0umca  UCMOYHUK HesluHeUHoCmu (U CUHMPpONUYecko2o
Hanpasnerus). Mel HayuHaem ¢ Hab1to0eHUA paHHel 380/1I04UOHHOU cmaduu, Ko2oa nosne B ewje cnaboe
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(Huxe kpumuydeckol 8elUYUHbI), HO ypasHeHue (4) sce ewje cnpagednuso. Ha smol cmaduu, uHelHbIl
mepMuH ypasHeHus (4) npednucsigaem:
j=p-+B,20e p - ckanapHaa koHcmaHma (cHosa ncegdockanap).  (5)

Koeda j scmasnaemca e nepgoe ypasHeHue Makceenna (celiuac, Mbl makxe umeem 8/uaHUe mamepuu

U 3/1eKmpuyeckue NOMOoKU 3apAXeHHbIX Hacmuu), Mol NosTydaem:
rot B = gg uy, « OE/0t + uu, - B (6)

Jasatime cHosa donycmum, Ymo subpayus 2apMOHUYHA U 4mo 8eKmopHsble nosid E u B kosinuHeapHsi
(YUMo UCMUHHO 0719 NPOCMbIX UHGBOPMAYUOHHbLIX NAYMUH), mo20d Mbsl NOJyddeM yxe u3eecmHoe
ypasHeHue

rotB=k'-B (7)

noomeepxoarouwjee Hawe donyujeHue o KosluHeapHocmu nosed E u B. Ecnu 6b1 08a ocmaswuxcs
donywleHuss moxe 6bl/lu UCMUHHbIMU (Ymo @yHKyua f nuHelHa u 8UGPAYUA 2dpMOHUYHA), MO
980/IIOYUOHHAA NAYMUHA U COOM8emcmaylouas UHGHOpMayuoHHAa naymuHa 0eMoHcmpuposanu 6ol
OO0HY U MY Xe NpoCMpaHCMeeHHO-8peMeHHyto cmpykmypy 3M nons ( Opyaum 6wl 661 Mosibko pasmep, a
umeHHo k # k). Ho 8 cuhmponuyeckol obaacmu napamempos He Mo2ym 6blmb 8bINOSIHEHbI HU nepeoe,
Hu emopoe ycnosusa. OyHukyusa j = f (B) O0omxHa npepbieamecs, 4mobsi 6bims JsuHelHOU 8biie
Kpumuueckoli mMouYKu, U 8ubpauyus 6osbwe He 2apMOHUYHA, ec/iu npubasnsemcs 8peMeHHO-
opueHmMuUposaHHas 3sonioyusa. (Ho oHa 8ce ewe Moxem 8blpaxameca CYMMOU 2apMOHUYeCcKUX
subpayuti popmel Qypse.)

Smu 0se cnoXHOCMU (HesUuHeUHOCMb U He2apMOHUYHOCMb) OedhopmMupyiom  NAymuHOoOpasHyto
cmpykmypy u denarom ee 6os1ee 3anymarHou. Kak Mmbl Mozsu 6bl onucames makyto degpopmayuio?

Bo-nepsbix, 0asalime paccmompum He2dpMoOHUYHOCMb. Kaxodas nepuoduyveckas subpayus (0axe
HE2apMOHUYHAs) MoXem 6bimb  8bIPAXEHA 2dpMOHUYecKUMU  KomnoHeHmamu Qypee. Yxe
cywiecmsyrowjue ypasHeHus (no onpeodesieHuto) JUHelHbl, MAKuM 06pd3oM, MOXHO OOHAPyXumb
omoesibHble pelleHUs 0719 KaX0020 2dpMOHUYECK020 KOMNOHeHMAa omoesibHO (KaK Mbl 3HAeM, camsle
npocmele peweHus — KUpdsbHele CMpyKmypsl 8 popMe mopoudasibHbiX Y3/108), 3ameM, Mbl MOXEM
CYMMUPOBAMb  3MU pewleHus 0719 OmOesbHbIX 2dpMOHUYecKUX KomnoHeHmos. (C1e008amesibHo,
COBOKYNHOE peuwleHue 00IXKHO bbimb cymmol, npedcmassieHHOU pas/iudyHeIMu y3aamu (pasHoe k' 0ns
DPA3HbIX 2aPMOHUYECKUX KOMNOHeHMo8). OmHoweHue Mex0y 4acmomamu 2apMOHUYHbIX KOMNOHEHMO8
OYeHb pe2ysiaApHO (OMHoweHUe Mex0y pd3HbIMU Yucaamu), moeda ypasHeHue (3) (smecme c
donyweHuem JslUHelUHOCMU) moxe co30aem pezyniApHoe OmMHoweHue mMexoy napamempamu k: 3mo
03Hayaem, 4Ymo cmMpyKkmypa cO80KYyNHO20 Y3714 (coyemaHue 8cex 2apMOHUYHbIX KOMNOHEeHMOo8) moxe
6ydem pezynapHol. EcmecmeeHHO, cO80KynHbIl y3es1 meneps HAMHO20 6Gosiee 3anymadHsil, 4Yem
mopoudasneHsil, u, 60/1ee Moo, e20 COBOKYNHAA MONOJI02UA MeHAemcsa 8 medyeHue 00HO20 nepuodd
(4ezo He npoucxodum c y3/10M 0OHO20 YUCMO20 2aPMOHUHECKO20 KOMNOHEHMG,).

Ho meneps, Mol 8ce ewe umeem HesluHelHOCMb hyHKYUU (4). Imo ycnosue usmeHaem cmpykmypy
y371a ewe 6onee padukaneHo. Ymobel ynpocmume aHanus, 0asalime Ha4yHem ¢ naymuHel, cocmosaujel u3
00HO20 YUCMO20 2PMOHUYECKO20 KOMNOHEHMA.

HenuetiHas 3asucumocms (4) moxem 6sime 3anucaHa 8 hopme nomeHyuUaabHO20 pAda cmeneHel
(Ho 6e3 ycnosus, ymo n = 0, ubo ko20a B = 0, j = 0 moxe; Hem cCUHMPONUYECKO20 HaNPAsIeHUA 4acmuuy).

j=2p,*B" (8)
n=123...
Jasatime nonabnodaem 3a ycnoguamu, ko2oa B ysenuyusaemca om B = 0. CHayana B maneHbkoe
(Hanpumep, 8 mopouddsbHoMm y3ne). B 6onee 8bICOKUX nosAx NuHelHAa cmpykmypa cmpaddem om
HenpepebigHoli decpopmayuu. [lo3xe, 8 Kpumuyeckom nose By cosdaemcs Heycmoliyugocmy' P9 Teopuosis

U y3/108a8 CMpyK-mypa cmpaddem om pe3Kozo usMmeHeHUs ((hazoso20 npegpaweHus). [pu ewje 6osee
8bICOKOM noJsie B, 8 donosHUMeNbHYI0 CMpyKMypHylo pazHo8UOHOCMb 8Hocumcsa bugypkayus. Xoms
makue 6ugypkayuu moxe A8nAMCA 8UOOM (hA308020 npespaujeHus, OHU o06sadarm ocobbiM
csolicmeom; U3 nepsoHa4anbHOU ¢asel He 8ce20a pazsusdemcs makas xe Ho8asA ¢asa — cywecmsyem
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HECKO/IbKO 803MOXHOCmMel. JluHuA ¢a3ossix 803MoxHOCMel paclyensisemcs ¢ Kaxoou bugypkayued.
MazHummHell y3en euje 60sblIE YCII0XKHAEMCA, XOMA 8HYMpPEHHe ynopA0oYeH He MeHblue (PUCYHOK 4).
lModob6Hble AgneHuA u3BeCMHbI U3 HepagHO8ecHoU

D

mMepMOOUHAMUKU PAacceusarouuxca cucmem (Hanpumep, Xopowlo U3eeCmHble Kiemku beHapoa 8

myp6ysneHmHol  xuokocmu). OOHAKo, cywlecmsyem U OCHO8Hoe omJuyue: CuHmMponudeckue

CMPYKMypbl He HyXX0alomcs 8 NoOnuUmMKke U3 OKpYy)XeHUs (Hanpumep, 8 NoOnumke memnepamypHsimu

pas3IuUYuUAMU, KAk 8 CJlyyae Kiemok beHapoa, usnu nocpeocmeom Hekomopuwix Opy2ux 2paoueHmos).
PucyHok 4. (Jlemena)

Ymo npoucxodum ¢ Hawel nepsoHavanbHoU naymuHol? bnazodaps cuHmponuyeckomy
HanpasseHUl0 37eKmpuUYecko20 3dpAa0d 8 naymuHe, K nNepeoHAYasIbHOMY UH@POPMAUUOHHOMY
KOMNOHeHmMy npubasniaiomcs ygeauyusaroujuecs 8e/ludUHbl 380/I0UUOHHO20 KOMNOHeHMd 6uonons.
Jasatime noOpobHee paccmompum, 20e npoucxooum 3apoxdeHue cuHmponuu. CuHmponus 0CHO8aHa
Ha bugypkayuax 8 31ekKmpuydeckux NOMOKAax e8Hympu naymud. bugypkayua npoucxooum mozdd, Koz20a
none,  pacmyujee u3 UHGHOPMAYUOHHO20 NOJIS, npesbiluaem nocsiedyrljue Kpumudyeckue 8esTuYUHbI.
bughypkayuu scez0a demoHcmpupytom 2ucmepesucsi (ocmasaHua ¢has, 3ana3obisaHus), c1edo8amesibHo,
Aasnaomca Heobpamumsim AgreHueM. Koz0a none gosspawjaemcsa k cgoeli Hysesol 8esiuduHe, naymuHa
He npoxodum 4Yepe3 me e camble hasvi, KAk ko20a nose pocso ¢ Hyns. CedosamersibHO, Mbl NOJTyydem
OPUEHMUPOBAHHYIO 80 8pemMeHU 8ubpauyuto — Heobxooumoe ycsiogue 018 cuHmponuu. Y3 yucmo
20PMOHUYECKO20 KONIebaHuUsA, Mbl NOJlyddeM OpUEHMUPOBAHHYIO 80 8peMeHU CMeCb 2dpMOHUYECKUX
gubpayul, U3 NpUMUMUBHO20 NPOCMPAHCMBA (KOMopoe He Mo2/10 bbimb npedcmassieHo daxe 00HOU
6ykeol asngasuma) Mol nNosiydaem CJIOXHYIO Cmpykmypy (komopas 00/mkHa Gbimb npedcmassieHa
o0nuHoU ueno2o cs108a). 30ecb npoucxooum 380/1104uUA “c/io8”. Hekomopeie U3 HUX pachsbigdamel (UX
3HepauA noznowaemca 6osiee CUbHbIMU C/108amMu). Ho Opyeue solxusdrom, 0ocobeHHO me, Komopoble
yoognemeopsom ypdsHeHuto (1), nomomy 4ymo makue Cmpykmypbl He pacceusarm C80 3Hepaulo.
(O0Hako, napamemp k, omHoCcAWUGCA K NIOMHOCMU Y3714, celiuac, 8epOAMHO, gbllie). Umak, Mel 8UOUM,
4Umo 380JII0YUOHHbIU KOMNOHEHM MAk e KOHmMposaupyem UHGOPMAUYUOHHbIU, KaK UHOPMAYUOHHbIU
KOMNOHeHmM onpedesigem 380/10UUOHHbIU. Takum 06pazom, Kpyz 3amblkaemcs.

OnucaHHeIli npoyecc opueHMUPO8AH 80 8peMeHU. T020a MOXHO iU 0XUOamb, Ymo 3Hepaus Nosis
pacceusaemcs (8 mensie), Kak 8 Opyaux Heobpamumeix npoyeccax? Hem, pacceusaHus He npoucxooum.
Momomy umo npocmas 380/1104UOHHAA NAYMUHA COCMOUM MoJibko U3 M nosa u 3apaxeHHbIX Yacmuuy,.
SHMponus 3apsXeHHbIX 4acmuy, He Moxem pacmu, ecsiu ypasHeHue (4) onucsisaem noboli npoyecc
HanpasseHus Ydcmuu, U ec/iu HanpasseHue delicmeyem HA Yacmuubl C NOJTHOCMbIO PACN/IbIBYaMbIM
uiu xaomuueckum OsuxeHueMm. HemHo20 nosxe s 6y0y ucnosb308ame mepMuH 3¢up — MepMUH,
Komopwili Moxem GblmMb NOHAM HAMHO20 Jie24e Ha 80CMOKe (Hanpumep, 0doCUCmoMm), Yem 3andaoHbIM
cnocobom mbiwneHus. Celivac, cywecmseHHO, Yymo 3¢up, 0dxe 8 CB0EM OCHOBHOM  K8AHMOBOM
cocmosHuUU (cocmosHue ¢ camol HU3KoU 3Hepeuell), obiadaem MOMEHMOM pacnjiele4amocmu, u
ypagHeHue (4) k 3amomy udyscmeumesbHo. Ho, moxem su 6bime mak, ymo 3Hmponus 3M nons
ysenuyusaemcs? Eciu none cooepxum moJsibKo UHOPMAYUOHHbIU KOMNOHEHM, MO, HECOMHEHHO, 4mo
SHMponua He ysenu4usdemcA. Takoe UHEMOPMAUUOHHOe nosie — OCHO8d, HA Komopol pacmem
280/1I0YUOHHbIU KoMmnoHeHm. OOHA uYdcme nAdymuHoobpdsHol cmpykmypsl (00HA 4Yacme y3/108)
OMHOCUMCA K pacmyujeli 3SHMpoNnuu 380/II0YUOHHO20 KOMNOHeHMd; 3ma 4acme 6bicmpo paspyuaemcA.
Jpyaas yacme omHocumca K yMmeHbWeHU0 SHMPONUU UU, Opy2UMU C/108aMU, K pOCmy CUHMponuu; sma
yacme gbixxusaem u npodosxkaem cgoro 3somoyuto. CriedogamesibHO, 06WAA IHMPONUA NAYMUHbI He
pacmem. 30ecb, udes 3HMpPONUU CMAHOBUMCA MUHUMA/ILHO 8@XHOU, ubo Kaaccuyeckas
mepmMOOUHAMUKA (C ee 8MOpbIM 3aKOHOM) 6osiblie He umeem cusbl. Pocm cuHmponuu (a He pocm



SHMponuu©Ped T80puos20) gy0cum 8 npupody HanpasneHue 8pemeHu, U 803HUKAem Heo6paMUMOCMb.
CuHmponus umeem OeJio € 380J04uel naymuH (380/1104us OYK8 8 C/108d, KOMopble npespawaomcs 8
ewe 6osee 3pesble C/108d..). IBOMOYUI0 MAKXe MOXHO MmMpakmogams C NOMOWbIO meopuu
UHopmayuu. llocpedcmeom 380/110UUL, KoJlu4ecmseo bumos UHpopmayuu pacmem. gonoyusd —
ABJIeHUEe CUCMeMHOoe, U U38eCmMHO 8 CO8peMeHHOU MuKpobuosioauu. bonbwas 4acme paszeuswiuxca
naymuH selxxugdem, 0CmasbHble paspywaromcs u cpasy Xxe no2aowarmca sbikuswumu. HanpaeneHue
8pemMeHU npoucxooum 8 HanpasjieHuu pocma eHympeHHel UHgopmMayuu, 8 HanpagaeHuu NO3HAHUS, 8
HanpasieHuu (Camo)op2aHu3ayuu MamepuasabHbiX CMpyKmyp.

Jpyzoe oepomHoe npeumyuecmaso pazHoobpasus HesuHeliHbIX CUHMPONUYeCcKUX CMpPYKmMyp CKpsimo
8 MOM hakme, 4mo Kaxoblli MUHymHsili nepuod subpayuu 6uonons (nopsdka 107> dna 6uonons ¢
yacmomol colHe4YHo20 caema — bosbwe 06 3mom 8 criedyrowell 2aase) npedcmassasem cobol 00UH
nosHbIl 380/IIOUUOHHBIU Yuka: Kozdd, nocrie o0Ho20 KosnebaHus, none B cHoea docmueaem ceoeli
amnsiumyobl, e20 CMpyKmypa He makas, Kakol 6bi1a nep8oHA4yanabHO. BO3MOXHO, Mbl HAYUHANU C
npocmozo MopouddsibHo20 y3/1d, HO celiYac y Hac eCme NOJIHbIU NyYOK U3 decamu 83aumodelicmayoujux
y3108. Hoeas cmpykmypa sensemcs ceMeHem 041 cedyrowie2o nepuodd, K0e0a OHA CMAHOB8UMCSH euje
6osee pasHoobpasHol. Mel 3HAeM HeYmo noxoxee U3 YUKIA XU3HU pacmeHul. Kaxoylo oceHb
pacceusaromca Hogble ceMeHd, 4mobbl 0amb 803MOXHOCMb HOBOU XXU3HU 8 C/iedyrouiem 200y.

OnucaHHas 00 ce20 MoMeHMAd Meopus 6K/lHYaem 8 ceba 2unomemuyeckoe CyujecmeosaHue
C8epx/Ie2KUX 3apAXKeHHbIX Yacmuy. Bo3moxHo, camu no cebe smu yacmuysl Ha obnadarom Hukakol
onpedesieHHOU opmol; U MOJIbKO CUHMpPONUYecKoe 8KJloueHUe 8 ndymuHsl onpedesnsem UX
K8aHMosble 0cobeHHOCMU. A Uucnosb3ylo MmepMuH 3¢up 0719 HenposeieHHOU COBOKYNHOCMU 3Mux
yacmuy, ubo makoe HaAzedHue (onucvigaloujee AeeHUS MAKO20 mMmund)  00J120 UCNOJIb3080/10Ch 8
esponelickol 0oHayyHol numepamype. C Opy2oli CMOPOHbI, CAHCKPUMCKOe CJ1080 npaHa 6osblue
noodxooum 0514 yxe ynopAa00YeHHbIX CUHMPONUYeCKUX cmpykmyp, U, c1e008dmesibHO, OMHOCUMCA K
a¢hupy, Komopeil, npednosiazaemcs yxe nposasaeHHoU popmod.

Hawe obcyxdeHue 380/1104UOHHO20 KOMNOHEHMAd 6uonosis He Mak MamemMamuyecku cmpozo no
CpdsHeHUI C 0b6cyx0eHUeM UHGHOPMAUYUOHHO20 KOMNoHeHmd. Bce, umo Ham mpeboganoce 054
UHpOPMAyUOHHO20 KOMNOHeHMa, 3mo ypasHeHus Makcsenna 8 nycmome, 8 mo 8pems, KaKk 8 cjiyyde
JB80/II0YUOHHO20 KOMNOHEHmMa 8ce He mak npocmo. Ham npuwiioce npubezHymb K HeCKObKUM
donywieHusm; A 6y0y 3auuLyams Ux no3xe, k020a No38oam epemsa U npocmparcmeo. O camom 3gupe
cnedyem ckazame HAMHO20 Gofiblie — 8 KOHUE KOHY08, Ymo 3mo? To20d, 8om cuHmponuyeckue
cocmosaHus u cuimponus. Cnedyem ckazame 6osibuie U 0 83AUMOOMHOWEHUU NAYMUH C KBAHMOBbLIM
cocmosHueM, 0 K8aHMOoBoU c8A3aHHOCMU U mak Odsiee. Omeembl HA 3MU B0NPOCHI YACMUYHO
83aumocesa3aHsl. lpouwly npowjeHus, Ymo 8 OaHHbIl MOMeHmM He Moy 8olimu 8 3my KpaliHe WUPOKYHO
0611acmb co 8cem mpebyoWUMCca 0CO3HAHUEM U KoHyeHmpayued.

C: ObA KOMIOHEHTA bUOI1OJIA CBA3AHbI BMECTE

AeneHus 6uonosis Jlyyule NOHUMAIOMCA MOJIbKO mo2dd, Koe0d Mul pdccmampusdem o06a
KOMNOHeHMa emecme — UHEMOPMAYUOHHbIU U 380/1I0UUOHHBIU KOMNOHeHmsl. buonosie — amo e8cezd0a
cumbuo3 ux oboux. B buonosne ¢ odeHb CI0XHOU NAYMUHOO6pA3HOU cmpykmypod, Mbl 0dxe MoXxem
0Xu0ame cneyuaau3ayuio 8 KOHKPemMHolx 06/1aCMsAx, c1e008amesbHO, Mbl HAXO0UM NpeuMyuiecmeeHHo
UHGOPMAYUOHHbIe UU npeuMyecmeeHHO 380/1104UOHHbIe 06s1acmul.

Ecnu 6bl He 6bl710 UHHOPMAUUOHHO20 KOMNOHEHMAd, 380J10Uus 6Uonoss 8bipoousndcb 6bl O4YeHb
bbicmpo. 3amem, pazeusanucs bbl 04eHb Xaomuyeckue CMpyKkmypel (8ecema 0asekue om mex, Komopole
Mo2ym 0onucbleamsCs NepuoouYecKUMU ammpakmopamu). Bo3moxHo, ocHosa 01 KeaHmMosol
CB8A3AHHOCMU 8CKOpe cmajsia bbl paspywamsca, U, makum o6pa3om, CUHMPONUS U 380/10UuUSA 8 buonose
ymepsu 6bl. bornee moeo, Ha npumepe npocmo2o ciy4as (06cyx0aemozo no3xe), Mbl y8UOUM, YMO KAX00€e
ycmouiyusoe 6uonosie Ha 8HeWHeM KOHUe 00IXHO 6bimb 3aMKHYmMo 8 060J/104KYy, Komopas cocmoum
npeumywecmseHHo U3 UHGHOPMAYUOHHO20 KOMNOHeHmMA.
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Takxe cyuwjecmeeHHeH U 380/IIOYUOHHbIU KOMNoOHeHmM. be3 Hezo 6uonosie He Moeso 6ol
ocyujecmssiime OOHOBpEMEHHblE PeMOHMbI MHO2UX Mesikux Oegekmos 8 naymuHoobpasHol
cmpykmype. (A umeHHo, Ko20a buonose s3aumolelicmayem C OKpy)XeHUeM, 803MyWeHUs B8bI3bI8AOM
3HMponuyeckylo Oezpadayur.) bonee mozo, 6uonone 6e3 380/1OYUOHHO20 KOMNOHeHMA ece20a
ocmasasnoce 6bl 8 NPUMUMUBHOM COCMOSHUU pPA3sumus, €O CMPyKmypol camelX nNpocmsix
MopouodasbHbIX y3/108.

Mol MOXem npedcmassisme, Ymo MdzHUMHoe nose B eHympu naymuHoobpasHol cmpykmypsl
cywecmsyroujeo buonona 8vlenadum ciedyrouum obpazom: [lepsasa uyacme (UHGHOPMAUUOHHLIU
KOMNOHeHmM) coomgemcmayem siuHelHbIM ypagHeHUam (1) 014 UHGOPMayUOHHbIX naymuH. JluHelHas
yacme naymuHoobpasHol cmpykmypsl He u3Jjlydaem HUKakol 3Hepauu. Takaa cmpykmypa XxpaHum ce6s.
3Mo Kak npoyHas noodepxka, bnazodaps kKomopodl, 8 KaX0blli nepuod HOB020 KoslebaHus, npubassisem
cebs smopas yacme 6UONOAA (380/IIOUUOHHBLIU KOMNoHeHmM). bnazodapsa HenuHelHsIM 3hgekmam
(ypasHeHue 4), obwiee peasibHoe noje NaymuHsbl HEMHO20 OM/iu4demcsa om 4ucmo UH@OPMAayUOHHO20
KomMnoHeHma. Jlagalime Hazosem 3mo passuydue (Mexoy peasbHsliM U YUCMO UHOPMAYUOHHbLIM NOJIEM)
HesnuHelHbIM U3IuWKom 6uonosd. Boobwe 2o8ops, eekmop HanpasneHus 3mo20 U3IUWKA OOJKeH
6bimb HynesbiM (8ekmopel E u B 6osblie He KosisluHedpHsl). A UMeHHO, 8 HelUHeUHOU Yacmu UCMUHHbI
6osiee C/I0XHble B83AUMOCBA3U, 4YeM eblpaxaemble ypasHeHuem (5); makxe, ypasHeHua (6) u (7)
cnpaseodsiussl Mosibko npubnusumerssHo. [na naymuHoobpasHol cmpykmypel cmpoaue peuwleHus
omsuyaomcsa om peweHud, onpedesieHHbIx ypasHeHuem (1). Kosebnoujuecs yposHU U3iydeHus Mexoy
pAsIuUYHBIMU  0671aCmAMU  NAYMUHOO6pAsHoU  CMpyKmypsl npucymcmayiom 8 380/1l0UUOHHOM
KOMnoHeHme. 3Hepausa 08u2demcs, U CMPYKMypwel HenpepbisHO u3meHsalom ceow ¢opmy. OOHAKo,
CUHMPONUA XU8d MOJIbKO NPU NApamempax NoJsis, 3aMKHYMsIX 8 CMpPo20 02PaHUYeHHbIX UHMep8anax
8€JIUYUHBI: 8 HACMHOCMU (KAK YK€ ynOMUHAJI0Cb), NJIOMHOCMb NOMOKA j (ypasHeHue 4) umeem xopouwio
0603HaYeHHble SKCMpeMyMbl MOJIbKO NpuU onpeodesieHHbIX 8eIUYUHAX NJIOMHOCMU NOJIA, NJIOMHOCMU
y37108 U mak Oadsee. B amom cnyuyae, bugypkayuu He mMoz2ym pda3su8amscA 8biuie onpeodeseHHoU
cmeneHu, Ymo Hakaaobiedem 02pAHUYEHUS HA CUHMponu4Yeckoe nosedeHue. 380/0UUA CMAHYMA 8
obnacmu duHamudeckol ycmodlqusocmu.

Kak cnedcmesue, 3a 00uH nepuod kosebaHus ece 6uonosie UsMeHAemcs HeHamMHozo. buonosnesol
ammpakmop nouymu nepuoouyeH, 0COBeHHO ec/lu Mbl pPAccMampusaeM MOJIbKO 02PAHUYEHHYO
obnacme npocmpaHcmead. Ocobbili 8ud 8UOUMOU XAOMUYHOCMU (XAOMUYHOCMU 8 MEPMUHAX
cospemeHHbIX meopuli xaoca) o4yesudeH MoJbKO 8 HabmodeHuUx 6onbwux obaacmeli npocmpaHcmaa-
spemeHU. Ho makaa xaomuyHocms oyeHb omsiudyaemcsa om mod, komopaa Habnwoddemca 8 C/iyyde
HecuHmponu4eckux ammpakmopo8g. OOHAKO, C/1080 XAOC — He 0YeHb YOOOBHbIU 0718 UCNO/1b308AHUA 30€Ch
MepMUH, U3-3d €20 2peyecko20 NPOUCXOXOeHUs; 3mo C/1080 03HaYdem Hepaszbepuxy, becnopadok (Hedmo
HezamugHoe 8 Yesiogeyeckom cmblciie). Ho cuHmponuyeckuli madey npupoosl - HeYmMo coscem Opyzoe.
OH npesocxodum KoHyenyuro 6ecnopAaoKa yxe C Camo20 Nepeo20 08UXKEHUS.

WHpopmauuoHHaa yacme moxe ece spemsa He ocmaemcAa HeusmeHHoU. Ha Hee moxe enusem
3gosoyus, ubo ypasHeHue (1), 8epHoe 0719 UHEGOPMAUUOHHO20 KOMNOHeHMAd, npubau3umesnbHO
cnpageodsuso U 074 8ce20 6uonosd, emecme C He/luHelHbIM (380/I0UUOHHbIM) u3iuwkom. Ho,
nocpedcmeom 38os104uu, buonosie bbiIcmpo co30dem Mmakue CMmpyKmypol, Komopsle cmpemamca
COXpaHAMb 3Hepaulo U UHGopMayuto mak, 4mobsl o2paHu4usame pacceusarue. B smom 6oneuwie gcezo
3auHmMepeco8aHo 6uonosne. buonose, He cnocobHoe XpaHUMb C80U cObCmMaeHHble UHPOPMAUUOHHbIE
nammepHel, 6oicmpo ucyezaem. Ocmaemcs MoJsibKO MO, KOMOPOe BbIpaxaem nNpasusibHOe OMHOWeHue
K ceoeli cobcmeeHHoU 8HympeHHel UHgopmayuu. HecomHeHHO, 8Ce 3mu KOHUenyuu u3eecmHsl U3
6uosio2uU U MUKpobUOsio2uU (OOHAPYXXEHUSA XU3HEHHbIX NAmmepHO8 UHOUBUOYAsIbHbIX KIemoK Usu
0axxe bosiee MesIKUX CMPYKMyp Xugol mamepuu).

Wmak, sbixusaem mosibko 6uonone ¢ ovyeHb onpedeseHHOU 8HympeHHel NpoCcmpaHCmMeeHHo-
8peMeHHOU monosioaudeckol cmpykmypod. Imo seeipaxademcsa 8 Oelicmsuu Cmpo20 onpedesieHHbIX
NnpocCMpaHcmMeeHHbIX NAMMePHO8 HUMel 8 mpexmepHoU “MmKaHu” 6UoNosa uiu NocpeodcmMa8om CMpozo



onpedesieHHOU C02/10COBAHHOCMU  8peMeHHbIX pumMOo8 3mux Humedl. Takoe 6uonosie moxem 6bimb
pe3ynemamom 00s120li 380/110YUU, KOMOPAs CO8CEM HE KOpOoYe, Yem 380J110UUs MOJIeKYAAPHOU CMOpPOHbI
XKusbix Op2aHuU3Mos. Takxe, 8eposamHo, Ymo, 651a200apa 6UONOII, 380OYUOHUPOBAIU OMOesbHbIe
opzaHbl (UNIU OpedHessibl), U OHU Cywecmaytom 0J19 o4YeHb KOHKpemHbix yHKyul: MiHgopmayuoHHsie
JIUHUU (om omoesnbHbIX HUMeU 6uonosnd), noxoxue HA 8UO “HepsHOU cucmembl”; NpakKMuyecku He
380/1I0YUOHUpPYoWUe 061dcmu, Kak eud namamu; MeXaHU3Mbl OYUCMKU HexesnamesibHbiX (Gopm
6uonona u mak Oasnee. OyeHb B03MOXHO, YMO 3MU (hyHKYUU, NO KpauHel Mmepe, 4YACMUYHO
npubasnsiomca K coomsemcmayrowum GYHKUUAM 8 MOJEKYISPHOM XUBOM Mupe — 3mo npuddem
6uonoso 6oabwyo ycmodlyugocms. Om mako2o cumbuo3a nosy4Harm e3aumHyro nose3y u buonosne, u
MOJIeKy/IApHble CMPYKMYpPbl XUBbIX Op2aHu3mMos. MiIMeHHO nosmomy 6osbwas 4acme 6UONOSA, KAK
MOoJIbKO OHO chylemaemcs U3 CO/IHeYHOo20 c8emd, nepensiemaem cebs ¢ NPOMeUHOB8bLIMU CMPYKMypamu
XKUBbIX OP2AHU3MO8.

O0uH kopomkuli sonpoc: Kak u3 cosiHeyHo20 cgema niememcs 6uonone? Haubonee seposmHobil
cyeHapul cnedyrouwjuli: QomoHsl om ConHYa pacceusaomcsa NPomMeuHo8bIMU CMPYKMypamu 3es1eHsix
pacmeHull. Bce npomeuHsl KupasnbHsl, U, €1e008amMesibHO, OonMuUYeckU dKkmueHsl. BeposmHocme
noziouwjeHus 060ux YUPKYIAPHO NOJIAPU30BAHHbLIX KOMNOHEHMo8 0pyads, Ko20a (homoH paccesaemcs
HA ONMUYECKU aKMUBHYI0 MOJIeKYsy (UUPKYNSpHBbIG QUXPOHU3M unu 3ggekm Kommowa) opod Teopuos2l,
Takum obpasom, co30aromca YUPKYJIAPHO NOJIAPU308AHHbIe (homoHsl. Takxe, ¢omoHel obnadarom
KupaneHol cummempuel. Bo3amoxHo, buonose daxe ob61adaem ocobbiMu Op2aHesiamu, Nocpedcmaom
Komopbix (OmoHbl MO2ym Jiydwie 3amedsiamecs, 3dxedmbl8dmbCs U 8HeOpAMbCA 8 6uonosesyto
cmpykmypy. (3mo 6110 66l aHasozueli Co Wynaabyamu, pmom, 20pJIOM U XeslyOKOM Kapakamuuysl.)
PaHHel gecHoU (071 noAca ymepeHHO20 KiumMama smo mapm), ko20a 6uonose depesbes euje c1aboe,
npomeuHsl 8 Kope 00/IXHbl hepeHoCcUMb 60J1bLWYI0 YaCMb c80ell aKmusHOCMU HA 6osiee no30Hee spemA.
Ho no3xe smu npoyeccel obnez4aromcs: [I[pomeuHsi 3eseHbix TUCMbes 005e0UHAMCA U, 8 pe3yibmame,
6os1bWe compyoOHUYarom ¢ buonosem.

Haubornee 8epoamHo, 4Ymo UMeHHO Uesl0CMHOCMb GUONOJIA CUHXPOHU3UpYyem KosiebaHus 8HO8b
00pazoeaswWuxca  nAymuH, NnocpedCm8OM  OpUEHMUPOBAHHOU 80  8peMeHU  Hacmpoukol
cywiecmsyrowezo 6uonosnsa. OpueHMUpPOBAHHAA 80 8peMeHU 8Ubpayus CMAHOBUMCA 3HAYUMEbHO
6osiee C/I0XKHOU, NOCKOJIbKY npuobpemaem 8ce 6osblie U 6osblie UHGOpMAyuu o cywecmsyrouiem
buonose u o 6ydywux nepcnekmugax 6uonosel. Takas HACMpoUKa — CKA304YHUK U Me4Yymamerib,
HOcumesib 380/1I0UUU, CAMOYYBCMBYIOWAA XU3HEHHAsA Ueslb, nponumel8aouwjas nopbl 8Cex XUsblxX
0p2aHU3MO8.

Kakoli sud unmyuyuu sen Jlyu lMacmepa, ko2da 150 nem HA3ao oH NpUNUCAN CMpeMIeHUe K XU3HU
(>KU3HeOdawyro cusly U cNOCOBHOCMb K CamMopaaHu3ayuu) UMeHHO KUpaibHbIM MOJIeKyaam?

bnazooapsa ouHamuyeckomy pasHosecuto mexoy ussydeHuem om ConHUA U 8038pAWAIOWUMCS 8
KOCMOC UHQPAKPACHBIM U3J1ydeHUeM, mepmMoOUHAMUYecKas memnepamypa nosepxHocmu 3emiau
npubnusumensHo 300°K. Ho 6uonone He cmpemMumcs K MAkomy e pdgHogecuio, Ubo Moxem
COXpaHaAmMs U3JjlyyeHue 8Hympu cebs (makosa cama npupoda 6uonons). ®omoHsi om ConHya
3axeameisalomca  6uonosiem 6e3  Kakux-1ubo pe3ko  8bipdxeHHbIX npouyecco8  (6nazodaps
camoopeaHusyrowelicas  npupode  6UONOAA), NO3IMOMY €20 memnepamypd yMeHbWdemcs
He3HavYumesnsHo. Takum obpasom, memnepamypa 6uonosns npubauumesnbHO MAkAs Xe (UU MoXem
6bimb Oaxe sblle), Kak Ha nosepxHocmu CosnHya (6000°K). Ho 8 delicmsumensHocmu, 30ece mpyoHo
2080puUmMb 0 memnepamype. TepMoOOUHAMUYECKAs memMnepamypa Moxem onpeocesismbCa MOJIbKO 8
chepe Oelicmsua 8mopo20 3akoHa (3akoHa IHmponuu). Koeda cuHmponuyveckue npouyeccel xusble,
pasHele NPOCMPAHCMBeHHble 0b61acmu 6uonoia Mo2ym umems OYeHb pasHele “memnepamypesl”. lpu
B03HUKHOBeHUU bugypkayul 8 3¢upe, ygenudusaromcsa NJIOMHOCMb Y3708 U ydcmoma (swlue
2apMOHUYeCKUX KOMNOHEHMO8), a Makxe nodHUMaemca “memnepamypa’.

Tem He MeHee, HaM 6bl XOmesoCb 3HAMb NPUOIUUMETIbHYIO SHEepeuto 00HO20 Yy3/1a 6UOoNOJA.
EduHuy4HbIti (pomoH om ConHya 06nadaem sHepaueli okoso 2-3 eV (4.1077°)). Takum obpasom, 0duH y3en
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o6nadaem ocmamoyHoti maccoli okoso 4.103%e (4.10° maccel anekmpoHa). Macca obpasyrowux 3¢up
3apAXeHHbIX Yacmuy Moxem 6bime npubnuumesnbHo Makol Xe, npu OonyweHuU, Ymo ¢HomoH
nopoxodem 3mu Yacmuysl. Bo3MOXHO, makue 3apsaxeHHble Yacmuysl 0axe U0eHMUYHbl HeKOMopbIM
y3/1aMm (8 3MOM C/1y4ae, y31bl IUGO 3apAXKeHbl, TUOGO HelimpasibHbl).

Knaccuyeckuli paduyc 3apsaxeHHoOU yacmuuysl C 8bluleykadaHHoU 3Hepeueli okono 0.6 HM (npu
odonywieHuu, Ymo 3apsKeHHble Yacmuysl Hecym o00HY eOUHUUY 3apAda). Imo 0718 nokazamens 2m « 137
(c8A3aHHO20 C MOHKOU CMPYKMypHOU KOHCMAHMOU o) U MeHble, Yem O/IUHA B80JIHbI (POMOHA C
coomgemcmeayioweli  3Hepeuel. 3mo Mo210 6bl 03HAYAMb, 4YMO 00 HEKOMOopPoU cCmeneHu,
CUHMponuYeckue npouyeccsi 8ce ewje cnocobHel sniemame GuaupaHHble 0emasnau 8 NepeuUYHYIO
UHGOPMAyUOHHYlo naymuHy. Takoe C/I0XHOe njiemeHue MoXem npoucxodums HA YposHe
UHOUBUOYA/IbHbIX AMOMO8 NPpUbIU3UMETbHO MAKO20 Xe pazmepad (HeCKOJIbKO 0eCIMKO8 HAHOMEMPO8).

Ymobel sudems ace AcHee, 0agatime NOCMOMPUM HA CAMYIO MaseHbKyto 061acmes 6uonosis, Komopas
MOXem coxXpaHams cCUHmponu4eckue hyHKyuu; Mol 6yoem HA3bi8ame ee Knemkoul 6uonons. BHympu mel
0OHApyXuM 380/1I0UUOHHbIe obacmu, 83aumodelicmsyrowjue ¢ UHPOPMAYUOHHBIMU HUMAMU — OHU
coxpaHaom mpebyrouwyrca ycmouyusocms. Ho sHewHAA 060/104Ka (noYymu) nosIHOCMbIO yoasaeHa om
UHGOPMAYUOHHO20 6UoNosia mak, Ymobwl 3Hepaus He ymekasnd. Mel 3amedydem uHmMepecHoe cxo0cmao ¢
buonozuyeckol xugol Kiaemkol, umerouwjel 8HEeWHIO MeMOPaHy U BHYMPEHHIO NPOMOoNJasmy.
Bo3MOXHO, 4acmo 8Hympu maksxe cyujecmayem u UHGOpMAayuoHHoe A0po (Kak 8 sykapuomuyeckux/°Po0
Teopuos k nemiax)?

Celivac, Mbl 8X00UM 8 4yOecCHbIl HO8bIlU MUp, hepensiemeHHbIl ¢ Ka4ecmeom Xu3HU. E20 3akoHel
cywecmasyrom He MOJIbKO HA YposHe KamdaaumuyecKux YUK/08 8 NPOMeUHOo8bIX CMpykmypax (Kak 8
cydae mosnekynapHoU 6usioeuu), HO U HA yposHe OCHOBHbIX y3/108 Guonosesoli haymuHoobpasHou
cmpykmypesl. Mel MoxeM noHAMb, nouyemy 6uonosie OeMOHCMpupyem mMAkyw 3amedamesibHyto
CNOCOBHOCMb pe2ysiuposames MOJIeKY/IApHbIe NPoUeccbl 8 HAWUX menax; OHO npucnocabiusaemcs K
HUM o4YeHb sie2ko. 1o cpasHeHUlo C “HeyKIIoXUMU” MoJieKysiamu, oHO obsadaem HamHo20 6osiee
JIYHWUMU 803MOXHOCMAMU CAMOOp2aHu3ayuu, 6aazodapa xpaHeHuro u obpabomke uHgpopmayuu. Mei
gudesiu, Ymo 6uonose8as CMpPyKmMypa 3HA4UMESIbHO KUPA/ZbHA, Nemu 8 Y3/1aX MmpexmepHbIX
CUHMpoONUYecKUx naymuH cnupasnesudHsl. [Tlosmomy, 6uonone nezde uHmMezpupyem cebs 8 noxoxue
KupasbHble (cnupanesudHble) CmMpyKmypel NpomeuHo8 Usu HyKiaeomuoos. [lge makue cmpykmypbl €
OUeHb pe2yniApHOU  cnupaabHOCMbIO  A8aaloMca  080UHbIMU  chupanamu  [HK u  cnupaneHo
CMpPYKMypupoB8aHHLIMU MUKpompy6oukamu©Pod Teopuos23  06q guda Guomonekyn uzparm KpatiHe
BAXXHYIO POJIb 8 XpAHEeHUU U 06pabomke UH(OpMAayuu 8 XUsblx KIlemkax.

A 6naeodapio [-pa Mapmy KnaHuwek-lyHOe, sHecwyio MHO20 npednoxeHul, u Mumio [lepyc,
KaHoUOama Hayk, NOOWpPABWE20 MEHA HANUCamMes 3my CMAmMelo NOCpedCmeomM Nna000MEOPHbIX
ouckyccud.

Cebinku:
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3amemeku

[Topoo Teopyos]
3amememe, umo cs1080 “8He3eMHOU” UCNOIL3yemcsa KAk npusideamesibHoe u/lu onucelédrowjee /1080, d He
cywecmsumerbHoe. C/i08apb onpedesigem 3mo C/1080 KAK “803HUKWee, pdcnosioxXeHHOe U hpoucxooAwee 8He 3emu’.
V30amenb 8epum, Ymo 3mMo CCbiIKa HA pasym 8wile 3eMHO20 naaHa (npumep — [lyxosHelli pasym, Bce, YUmo Ecme,

Teopey um.o.)
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[Topoo Teopyos]
Baponuee MOCMm — NnoJloca HepB8HbIX B80JIOKOH HA nosepxHocmu )Kenyaqua cmeoJia Mo3ed, ceA3blearowan
npoaoneosamb/ﬁ MO32 U MO3XXe40oK C BepxXHUMU YacmAamu mo3ea. (ﬂpUMeanue nepesoaqw(a)
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[Topoo Teopyos]

(Mpum. nepes.) [Nepukapd — okonocepOeyHAA CyMKa.
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[Topoo Teopyos]
lpum. nepes. BeipaxxeHue “nepemomka koHmMypos” 3aumcmeosaro u3 KHueu 7 KpatioHa “Tucema u3 doma’. [lepeod
Jeruca laneesa, nod pedakyuel A. KocmeHko. W[ “Cogpua’; 2005, cmp.443. Kaxemcs, 3mo evipaxeHue 6osblue
coomeemcmayem cMbICIly, 4em “nepesnekmpugukayus’.
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[pum nepes.: sykapuom — opeaHu3m, Kiemxu Komopozo umerom ogopmeHHoe S0po.
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[Topoo Teopyos]
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TPUJIOXKEHWIE: IPYITUIE NTPUMEPbBI CUHTPOIMNUYECKOIO MNOBEAEHUA

KonuyecmeeHHbIl aHanus nokassigaem, 4mo cUHMponu4eckue yca08us, 803MOXHO, 6Gonbwe
8Ce20 8bINOJIHAMCA 8 C1IEBYIOWUX NPUPOOHLIX CMPYKMypax:

- 6uonone

+ BUOMOJIEKYIAX CO CIOXKHBIMU 37IeKMPOHHBIMU cocmoaHuaMU (JHK, mukpompy6o4ku...)
* CJZIOXKHbIX C8epXNPOBOOALUX NAYMUHOOOPA3HLIX CMPYKMYPAx

* B0O3MOXHO, WAPOBOU MOSTHUU

« BHYMpPU 3/1eMeHMapHsix 4acmuuy.

JanvHeliwee usyyeHue smux AsnaeHul “ymosnsem” 0 HOBOM 3HAHUU 06 OYeHb UHMEPEecHsIX
¢opmax mamepuu, 20e cobbimus MO2ym onucbl8ameCs CO8eplieHHO Opy2uMu U 8ce euje
Heu38eCmMHbIMU 3dKOHAMU.

HameueHHas sbiwie meopus 6Uonosia — 803MOXHbIU WAbBIOH 018 Opy2ux CUHMPONUYECKUX
cmpykmyp. OnpedesieHHble KO/lUYecmeeHHble napamvempsl Opyaue (Hanpumep, CMpyKmypHsie
nepuodsl U 4acmomesl), HO 6OMBLWUHCMBO 8HOB8b npedcmassieHHeix udeli COXpPAHALM C8oe
3HaveHue.

CnoxHbole GUOMOJIEKY/Ibl — KpouweyHble (HO KpaliHe MOWHble) K8AHMOBble KOMNbIoMepb,
noxoxue Ha 6ydyujue HAHOYUNbI, OCHOBAHHbIE  HA CBA3AHHbLIX KBAHMOBLIX COCMOAHUAX 8
mpexmepHbix cemsax (y3/108bIX CMPYKMypax) KpOWeyHbIX C8epxnposodawjux  nymel u
MOHHeNUpylowux nepekstoyamerned.

Lllaposas moniHUA ob6siadaem oOueHb CUJIbHbIM MA2HUMHbLIM nosem (> 10T), ee 3amemHas
ycmouyusocme Moxem 6blmb 1e2ko 06vACHEHa Mol Xe camoll Mooesiblo, MO eCMb MA2HUMHbIMU
JIUHUAMU U HANPAsBNIeHUAMU MeYeHUs 3/1IeKmpUYeckoeo0 NOmMokKd, cnjemeHHbIMU 8mMecme 8
CaMoOpP2aHU3YIOWYICA MKAHb.

JlloboneimHo, 4mo  3/1leMeHMapHele  Hacmuuysl  y008/7emeopAlom meMm  Xe  CAMbIM
CUHMPONUYECKUM yci08uam. KeaHmosele yacmuysl — ycmoudugble CUHMponu4eckue Cmpykmypel,
B03MOXHO. NOXOXUe HA waposyio mosHuto. Ceolicmea cuMMempuu CUHMPONUYECKUX CMPYKmMyp
npusodam K xopowo uzeecmuoti CMTT uHsapuaHmHocmu. Xoms guxpesds mMooesib 371eKmpoHa uiu
¢homoHa He Hosa, sma kapmuHa celivac obpemaem xopowuli mamemamudeckuli ¢pyHoameHm,
6asupyrowulica Ha camoopzarusyrowemca ¢pupe (K8aHMosoM 8akyyme). 30ece 803HUKAeM MHO20
unocogckux 8onpocos: ecau, no onpedesieHuro, He obaadarowuli nepsuyHol cmpykmypol u
oMJIUYUMesTbHbIMU Ka4ecmaamu 3¢up A8/19emca HaWUM NPOA8JIEHHbIM MUPOM (NPOCMPAHCMBOM-
8pemMeHeM), Mo 04Ye8UOHbIU pe3ynbmam eceobvemoweli cuHmponuyveckoli akmugHocmu (8
Beduyeckol punocoguu, socnpuHumaemsili Mup) asnaemca maded (unaro3sued), eaaumooelicmsauem
Wusel u Wakmu?

He nezko omeemumes Ha 8onpocei o 6osee 21y6oKol npupode K8aHMO8bIX cocmosaHud. lMeped
Hamu - obwupHoe U  HeucciedosaHHoe nose. MoOXHO  80CNO/IL30BAMbBCA  HOBbLIMU
MamemMamuyeckumMu UHCMPYMeHmMamu (makumu, KaK Heyemkas (pasmelmas) J102UKa U C/I0XKHbIe
monosioeuu  NPOCMPAHCMBEHHO-8PEMEHHbIX CMPYKMYyp) U Nonbimamecs NoHabsiodams 3d
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cuHmponuyeckoli akmusHocmbto 8 3¢upe. MoxHo Halimu Hosele 2y60Kue onpedeseHus
UHGOPMAYUOHHOU 83AUMOCBA3U 8 KBAHMOBbLIX COCMOAHUAX. bydym nu oHu coomeemcmeaosame
HeKomopbIM HEOdBHUM 3KCNepUMeHmMam, NOXOXUM Ha 3kcnepumeHmeol Acnekma? bydem nu makou
nooxo0d “ymonams” 06 akcuomax 8aH HelimaHa unu ypasHeHuu llnesuHeepa? Takogbl HeKkomopele
KOHMPOJIbHble MOYKU 0/19 HA0EXXHOCMU HOB020 KBAHMOB020 800OPAXEHUA.

Ho o0Ho yxe docmosgepHo: 3pa, Koeda u3uKku umesiu 0es10 MoOJIbKO C MepmabiMu mesiamu,
cospeMeHHOM MUPOBOM Kpu3uce, K020d HAyKa 8bIHyX0eHd mepnesiugo 06HO81SMb C80UCMBEHHYIO
eli nNpo3pa4yHOCMb  UCKpeHHUM  c/le0os8aHueM 4esiogeqeckol smuke U  cospemeHHoU
MexOUCYUNIUHApHOCMU, hu3uKU 0O6HApYXam Hosyro C8A3b ¢ buosozuel. [locpedcmeom pasymHeix
KB8AHMOBbIX COCMOSAHUL, OHU OCO3HAIM 83aUMOC8a3b CO3HAHUA U mamepuu. B cospemeHHbix
ecmecmeeHHbIX  HAykax — npousolidem  OelicmeumesibHO  8e/lUKOe  napaduzmamuyeckoe
npeobpasosaHue.




lNpunoxenuel

CamoopezaHnusayua
8HYMPU CJZIOXKHbIX KEAHMOBbIX COCMOAHUU

AHOpel lemena
WHcmumym “[Ix. Cmecpara’; Jliobnaua, CnoseHus

Bnepebie onybukosaro 8 1998 200y — nepenedamei8aemcs ¢ paspelweHus asmopa

1. BBE[JEHVE

B nocnedHue HeckonbKo iem, pacmyujee Yucs0 uccaedosamerieli NbIMaemcsa NOHAMb C/I0XKHble
K8AHMOBbIE COCMOAHUA 8 MEPMUHAX NPOUECCO8 CAMOP2aHU3AUUU HA YPOBHE 3MUX KBAHMOBbIX
cocmosarud. CoenacHo makum uHmepnpemayuam, K8aHmMoseoe cocmosHue 6asupyemca Ha Hekoel
akmugHoU UHgopmayuu, pezynupyoweli e20 BHYMPEHHIO NPOCMPAHCMBeHHO-8PEMEHHYIO
cmpykmypy [1]. Takue udeu OYeHb UHMEPeCH»bl, 0CO6eHHO NO OMHOWEHUIO K OYeHb C/I0XHbIM
K8AHMOBbLIM COCMOAHUAM, CMPYKMYypUPOBAHHbLIM, HO 8Ce euje c8A3aHsbl. [pumepamu 6onbuiux
CBA3AHHbIX KBAHMOBbIX CUCMeM A8JIAI0MCA KBAHMO8ble COCMOAHUA 8 XU8oU Mmamepuu (Hanpumep,
C/IOXHbIE  NPOMeEUHOo8ble  CMPYKMYypbl, makue, KAk MUuKpompybku [2] unu  c/i0XHble
csepxnposodsawue cmpykmypel). Eciu c8a3aHHOe K8BAHMOB0Oe COCMOosAHUe COCMAs/iAM HeCKOIbKO
yacmuy, OHO 3anymawHoe. [louck pacdema k8aHmosozo uyuna [3] makxe 6asupyemca Ha
KOHUenyuu, —4Ymo  cybkeaHmossle  (Hekomopwle  HaA3bl8AIOM  UX  NOCMKBAHMOBbIMU)
UHOPMAYUOHHbIE NOJIA  CNOCOBHbI  CAMOOP2AHU308bI8AMBECA C  NOMOWbID  08YCMOPOHHUX
83aumooelicmauli mexoy CyOK8aHmMOo8bIM MUPOM U MUPOM U38eCMHbIX (husudecKux npossseHul [4].
Omcio0a, KeaHMoBble COCMOAHUA Mo2ym 06/1a0amb HEKOMOPbLIM 8HYMPEHHUM OWyUjeHUEM.

Takue moyku 3peHuUAa yxe omsudyaromca om 832/19008 KOneH2azeHCKoU WKoJibl. 9ma WKoaa He
npu3sHasasia cyuiecmesosdHue KeaHImosblx cocmosHul camux no cebe; oHa npusHasaszia moJibKo
cyujecmsoeaHue aaHHbIX, NOJ1y4eHHbIX C NOMOWbIO (knaccuyeckozo) usmepsrujeco o6opyaoeaHu;7.
WzgecmHoe ymeep)KaeHue boma enacum:

“KeaHmogozo mupa He cywecmsyem. Cyujecmsyem mosibko abcmakmHoe KeaHmogoe
¢husuyeckoe onucaHue”

Ho, ecmecmegeHHO 8bipaxame yeaxxeHue K d)USULIeCKOlj pedasieHoCmu, usleecmHa OHa ujiu
Heu3zgecmHda, 6 npomusHoOM cjiydae Mol moeJiu 66l makxe ueHopuposdme yedxeHue K camol
6ecyeHHoU cymu amolt peasibHOCMu — XU3HU.

Ecnu mbl omkpoimel Heonposepxumoli XU3HU, NpoHu3blaatoweli 8ce 8 npupooe u cea3bisaroujeli
HAac C MUpoOM, MO JleeKO BOCNPUHUMAeM HeKomopbie nopaxarmuwue cxoocmea Mexoy
6U0102UYeCKUMU OP2aHU3MAMU U CIIOXKHBIMU K8AHMOBLIMU COCMOAHUAMU.

KeaHmosbie cOCMOAHUA O4YeHb ycmouyugbl; 8 HUX Hem HUYe20 NOX0Xxe20 HA Kjaccuyeckoe
mpeHue, Ymobbl npekpawdme Ux OUHAMUYECKYl0 8HYMPEHHIOW dkmueHocms. OHU aKmMueHO
0M3bI8AIOMCA HA B8HeWHue 8030elicmeus Mak, Ymo CNOCObHbI COXPAHAMb C8OH 8HYMPEHHIO
NpOCMPAHCMBEHHO-BPEMEHHYIO CMPYKMYpY (CAMOOp2aHU3ayuio 8 npocmpaHcmee u 8pemMeHu).
WHpopmayus, ceazaHHas ¢ makol cmpykmypol, HUko20a He mepsaemcs. BHympeHHUU nopsAooK He
pacceusaemcs, >HMPONUA COCMOAHUA He pacmem, He83Upda HA BHeWHue B803MYUWeHUA.
Keanmosvie cocmosHua 3abomamca o cebe pasymHeiM obpa3om. KeaHmoselli Mup Kaxemcs



o0ywiessieHHbIM. BO3MOXHO, XU3Hb Jiexxum 8 camol ocHose Hawel ¢usudeckol peansHocmu. Ho
umobbl y108UMb HAYYHYIO MOYHOCMb, CHAYA/IA HAM C/ledyem y3HaMb, YMO MAKOe Cama XUu3Hb.
Moxem nu mol ee onpedenums? Ha muHymy, dasalime ocmasum npobrnemy omkpsimod. Haderocs,
3Ma cmames NOJI0KUM HA4Yas10 PA3MblWIIEHUIO 8 N/I000MBOPHOM HANPAs/IeHUU.

CospemeHHas MUKpobuO/Io2US U HAYKU O NO3HAHUU 2080pAM, 4YMO paspbie  Mexoy
odywessieHHoU u HeodywesneHHOU mamepuell 6o/bwe He ovyegudeH. Pasym - Heomwemsiemas
CNOCOBHOCMb C/IOXKHbIX K8AHMOBbLIX cucmeM. OHU UHGHOPMAYUOHHO C8A3AHbI, NO3MOMY meopus
UHopmayuu (0asHoO u3secmHaAs 8 KubepHemuke U HAYKax O NO3HAHUU) A8aAemca aoekeamHol
KoHyenyuel, Ymobel umems 0es10 C SMUMU cucmemamu.

B smol cmamee, a4 nonbiImaroce HeMHo20 60/1blue pa3ssume 5mu KoHuyenuyuu. Cmpoeo 2080pHA,
OYeHb MAJI0O CKA3aHO O MOM, 4Ymo 8, OelicmsumesibHOCMU, MaAkoe npoueccsl KeaHmosou
camoopeaHusayuu, u 80006We, 8 YeM 3aK/04aemcs UX MAuHCMBEHHAs BHYMPEHHAA aeumywaﬂ
cuna (HamMucK XXUu3Hu, ecsu nepesecmu 8 mepMUHOJI02UO 6u0s10208)? O4eB8UOHO, 8Hympu
K8AHMOBbIX COCMOAHUL  00/IXHA Obimb  Hekas MOHKAsA BHYMPEeHHAA  AdKmueHOCMey,
omeemcmeeHHdA 3d AeJieHUA camoopeaHusayuu.

Bo-nepebix, HYXHO 6blmb OYeHb OCMOPOXHBIMU CO credytowum sonpocom: Kakol eud
camoopeaHusayuu Ml umeem 8 8udy? Moxem oHa mMakoeo mund, U38eCMHO20 KAK
pacceusaroujueca cmpykmypel [pueoxuHa [5] unu asmonotiemuyeckue (autopoietic) cmpykmypeol
MamiopaHa [6]? Ecnu mak, moeda 08uUXywas cusid npouyecca K8aHmosol camoopzdaHuzayuu
A8/1AemMcA  HEKUM  NepsuYHbIM  NOPAOKOM  8HYMPU  KBAHMOBLIX  cUCMEM,  NOPAOKOM,
YCMAaHasusarWuMca moJsibko mozod, K020d 3mu cucmembl C CAMO20 HA4asna yoanaomcsa om
COCMOAHUA MepMOOUHAMUYecKo2o pasHosecus. Eciu makue cucmemsl npedocmassieHsl camum
cebe (U301UPOBAHBI OM OKPYXKEHUA), MO UCMOYHUK NOPAOKA (He2amueHas SHMponus) co spemeHem
uc4yesHem, a BMecme ¢ HUM U 8HYMpPeHHAA CAMOOP2aHU3AYUs.

He sepio, ymo c/ioxHble C8A3aHHbIE KBAHMOBbIE CUCMEMbI NPUHADAeXam K makomy muny
camoopeaHnuszayuu. Mel He MoXeM npedcmasume HUKAKoe XpaHusiuuje (mepmoouHamuyeckuli
pe3epsyap) nopadka (HezamugHOU >HMPONUU), KOMOpoe NOCMOAHHO obecneyugasno 6bl HAC
HeBoobpasuUMbIM pazHoobpasuem K8AaHMOBbLIX NPOABeHUl, COXPAHANOCy Obl Heucdepnaemsim
MuIuUapOsl iem u 8ce euje YCKos1b3a10 om Hac. HecomMHeHHO, 3aKOHbl KBAHMOBOU (hU3UKU 8X00AM 8
YUCJ/10 CaMbIX OCHOBHbIX 3AKOHO8, KOMOpble Ce200HA Mbl NbiIMAemMcs NOHAMb. [10 803MOXHOCMU, OHU
00/1KHbI 66IMb 06BACHEHbI 63 CI0XKHbBIX donyweHUl (CKpbimble pe3epsyapbl nopA0Ka u mak oasee).

Ho ecnu mak, moz0a camoopeaHu3ayus 803MOXHA Mo20d U MOJIbKO Mo20d, Ko20d A8/1eHUs
CamMoop2aHuU3ayuu He NOOYUHAMCS 8MOPOMY 3aKOHY MepMOOUHAMUKU (3aKOH poCcma SHMponuu).
MHozue asmopel mpebyrom makozo peuieHus. MOXHO Jlu npUHAMb MAkyto 0ep3Kyio 803MOXHOCMb?
Mukpockonuyecku, 8mopoli 3dKOH HAYUHAemcs HA YPOBHEe KBAHMOBLIX YACMUU, HO HeKomopble
CJI0XKHble KBAHMOBbIE YaCMUUbI YKe Mo2ym 6bimb CIUWKOM YMHbIMU, YmMOobbl NOOYUHSMbCSA 3GKOHY,
Komopwil umesn 8 8udy u 6bli1 chopMynuUpPO8aH, Ymobsl umems 0es10 MOJILKO C O4YeHb NPOCMbIMU
HeooywessieHHbIMU meaamu. Pasymeemcs, cospemeHHble meopuu Xaoca ¢ HesiuHeliHoU OuHamukoU
(pazpabomaxHsle mamemamukamu Konmozopossim, ApHosie0om, Mosepom u Opyaumu) He
oKasvlgarom meepool NoOOepXXKU 8MOPOMY 3AKOHY, Odxe 0/ia “HeodywesseHHOU” mamepuu.
CospemeHHble ¢huzuyeckue meopuu NPU3HAAU, YMO HUYe20 U euje pa3 HU4Ye2o0 He OOKA3AHO O
Cob6/1100eHUU 8MOP0O20 3dKOHd, K020a Habsirddemas cucmema 0asaeka om mepmMoOUHAMUYECKO20
pasHogecus [7]. Bbicoko opeaHU308aHHble KBAHMOBbIE COCMOAHUA MO2Yym OMHOCUMCA MOYHO K
Makomy e muny, xomsa Mbl 8Ce euje He 3HAeM, KAk onpedesiimb He2amusHylo 3HMPONUIo
(y0aneHHoCmMb om mepmMOoOUHAMUYECKO20 paBHOBECUS) CJTIOKHO20 KBAHMOBO20 COCMOAHUA.



HezamusHaa 3sHmponus umeem HenocpeOcmseHHOe OMHoweHue K uHgopmayuu [8].
CnedosamesnbHO, HAM HeobXOOUMO HeKomopoe HO080e NOHUMAHUe MOHKoU UHgopmayuu,
npebbigaroujeli 8Hympu CJIOKHO20 KBAHMOB020 cocmoaHua [1]. KoHuenyua uHgopmayuu,
803MOXHO, nepepacmadem 64308yl0 KOHUENYUIO 3Hepeuu U 0dxe omKpbsigdem HeKomopble HO8ble
onucaHus 0na 2amusiemoHuadHyes. Moxem nu k8aHmMogoe cocmosAHue bbimb NOHAMO (U Oaxe
onpedesieHO) 8 mepMUHAx ceoell 8HympeHHel UHPOPMAYUOHHOU e83aumoceasu? Ecnu Hekas
UHGOPMAYUOHHAA CMPYKMYypa A8/19emca Xapakmepucmukol KBAHMOB020 COCMOAHUA, HA KAKOM
yposHe ee cnedyem uckame? Bo3mMoXxHO, OHa He Moxem O6bimb BblpaXKeHd OObIYHbIMU
NnpocMpaHcmMeeHHO-8peMeHHbIMU (hopMamu; CKOpee OHA Cywecmayem Ha yposHe € coscem Opyaum
8pemMeHeM, Ymo 0YeBUOHO U3 M2HOBEHHOU 83aUMOC8A3U 3aNYMAHHbIX KBAHMOBbIX cocmoaHul [9].
lMosmomy, Hawa 3a0a4ya o4eHb MpyoHa, u nompebyemca MHO20 8peMeHU nNpexoe, Yem Mbl CMOXeM
nodzomosums Hekul pabomarouwuli Mamemamuyeckuti uHcmpymeHmapud.

O0Hako, Hadnexaujee onpedesieHUe MAkKoz0 MuUNa UHPOPMAYUU - Y3KOe MeCmo Co8peMeHHbIX
K8AaHMOo8bIX UHMepnpemayut. 3mo ynyuweHHas ces3b Mexoy 08yMa udesmu: udeeli KBAHMOB020
COCMOAHUSA U udeeli 0co3Harowezo cywecmad. lloamomy, dasalime paccmompum 3Ha4YeHuUe C08a
UHopmayus.

JlamuHckoe u aHenulickoe 3Ha4eHUs 3Mo20 CJ108a 04eBUOHbI: 8 (hopMe, HeYmo, Ymo CKpbimo 8
hopme unu moxxem 6bime 8bipaxxeHo popmot. Ho 8 Moem poOHOM A3biKe, C/T08EHCKOM (C/1a8AHCKAA
2pynna fA3elkos), Mbl umeeM 0714 3M020 UHmMepecHoe €1080: secmb. OHO 03HAYAem nopyuio usu
om0oesibHbIl npedmMem akmueHoU UHgopmayuu (UHGopmayuu, nepedarouyelica om 00HO20 XUB020
cywiecmsa opy2omy), HO 8 Mo Xe 8peMs, Mo C/1080 MAkKXe 3Ha4yum co3HaHue. CO3HaHUe — 3mo
3asecme, Hedymo, cmosuwjee 3a co3HaHuem. [loamomy, obpasHo 2080ps, 8eCcmb — 3MO HEYMO
noxoxee Ha OXPAHHUKA, 3d6omsAue2ocs 0 mom, 4mobbl KAKas-mo nopyus UHhopmayuu (mo ecms,
Hekas naccusHasa UHGopMauus 8 cgepe CO3HAHUSA) HAOMexXAwum obpa3om nepeddsanacs (yxe
aKkmugHeIli npoyecc) mak, uymobbl Cywecmeosadno Hekoe XXu3Heddiowee NOHUMAHUe Mexoy
oarwum U npuHUMarwum uHgopmayuo. Ha moem sA3bike aKMuBHAsA NOPYUA UHGOpMayuu yxe
colepxxum 8 cebe HAONEXAWYI0 3MUYecKylo NO3Uyulo, MoJIbKO mo20d OHA nolidem HA NoJb3y
830UMONOHUMAHUIO U CMOXem YCMAHOBUMbCA C8A3b MeXO0y pa3iuYHeIMU 4ACMAMU Uesozo.
Jllo6onbIMHO, 4YMo NO-C/1I08AUKU C/1080 8eCb 03HAYAeM 8Ce, 3asepuleHHoe, d C/1080 8e3b 03HaYdem
ceasb, y3vl. A ecaiu Mbl U3MEHUM nocC/1e008amesibHOCMb ByK8: ceem o3HAydem Mup, d MAkxe
cssmoli, cesaujeHHbIl. CriedosamesibHO, 8eCMb — 3MO XXUBAS C843b, NOO0epPXXUBaloWas UesocmHsili
Mup 8 3agepweHuu u csamocmu [10]. Heumo noxoxee HA GKMUBHYIO UHGHOPMAUUIo, HO
noduepkugaroujee 3muyeckyro no3uyuio 8 xusHedarouwem cmoicsie. Omcroda, 018 pacliupeHHo20
NOHUMAHUA XU3HU (06BACHEHHO20 8blule) 6bl10 61 He MmpyoHO 0606WUMb NOOOEPKUBAIOWULYHO
XKU3Hb 3MUuYecKylo no3uyuto oOaxe 00 pusuyeckux cyuHocmel, nOOO6HbIX KBAHMOBbLIM
COCMOAHUAM.

A 6ydy ucnonb308aMb C/I08EHCKOE C/1080 8eCMb 8MeCMo akmusHoU UHpopmauuu, ubo 8epio,
4mMo Moy4Hoe 3HayeHue Mo2J/10 6bl 6bIMb KIOHYOM K NPAsUIbHOMY NOHUMAHUIO.

Takxe, Oasalime eeedem U Opyaue HOBble npakmuuyeckue 8bipaxeHus. 30ecb, A 6yoy
uCnosIb308aMb BbIPAXeEHUE CUHMpPONUYecKue As/eHUs 0718 ONUCAHUA 8cex mex AsJ/ieHul, Komopsie
He nNnOOYUHAIMCA 8MOPOMY 3AKOHY MepMOOUHAMUKU 8 €20 CAMOM CMmpo20M CMbicCre.
CuHmponuyeckue npoyeccsbl Mo2ym NOHUXame 06wy SHMPONUIO 3aMKHYmMoU U U30/1UpO8AHHOU
cucmembl. CospemMeHHbIU  y4yeHbili O4YeHb pedKO Nnpu3Hdem B03MOXHOCMb UX fABHO20
cywiecmsosaHus (u ewe 6osiee pe0Ko 3aHUMAemcs meopemuydeckol ¢pusuxod); a ecniu u npusHaem,
3Mo onucvsisaemcs oyeHb HesAcHo. OOHAKO, 3a NOC/IeOHUe HECKOJ/IbKO Jiem, MAKas MoYKa 3peHus



nodsepanace ¢paze boicmpozo usmeHeHus [11]. lMosmomy, Oymaro, 4Ymo 3Mom NyHKM MAak 8aXKeH,
umo mpebyem HaAwe20 NOJHO20 BHUMAHUA. A UMEHHO, Mbl He MOXeM NOHAMb Nnpoyeccsl
CaMOOp2dHU3auUU 8HYMPU CJIOXKHbIX KBAHMOBbIX COCMOAHUU 6e3 HeKkomopo2o 3HAHUA
CUHMpoNnuYecKux AgaeHul.

Smu se8eHUA 3aC/yXUBAIOM HOB020 HA3BAHUS NOMOMY, YMO OHU O4YeHb OMJIUYAMCs om
Opyaux U38eCmHbIx 8UO08 cCaMoopzaHu3ayuu, pabomarwouwel 8 cpepe ogpuyuanbHol
mepMoOUHAMUKU. TepMUH cuHMponua (Komopewlil A8/19emca npocmo HezamugHol 3HmMponuel)
anepavle bl 8sedeH 3eH-Tyopoxem 8 C8A3U C NpoYeccamu Camoop2aHU3auUU 8 XUBbIX KJ1emKax
[12]. Celiyac, ko20a 3mo sbipaxeHue (8nepabie 8gaedeHHOe 8 6UOJI02UU) UCNOb3Yemca 018 MOYHO20
onpedesieHUA 8UOA (hU3UHECKUX NPOUECcos8, OHO MOXem npuobpemams HO8ble 3HAYEHUA.

2. CUHTPOIMNYECKWE YCJIOBWA

Moxem nu mel ckazame 6osbwe 0 npupode cUHMponuyeckux AsaeHuti? Mol 88o0umM — mak
Haseleaemble — cUHMponu4eckue  yC08uUf,  3dnyckamouwue  cuHmponudeckue  npoueccel
CaMOOp2aHU3ayuu U AsNAloUUEeCs 04YeBUOHOU OCHOBOU OnA Uux cyuecmeosaHus. Bcezo
cywecmsyrom 5 cuHmponuyeckux yciosul. Kak Mol ysudum, oHU 6dsupyromcsa HA nosedeHuu
UHEOPMAYUOHHbIX CMPYKMyp 8 npocmpaHcmee u epemeHu. Mol 6y0em npedocmassiame
apeymeHmsl, HA KOMOPbIX OCHOBAHbI NAMb CUHMponuYeckux ycnosul. lyme K ucdepnsigaroujemy
dokazamesibcmay KpaliHe 007102, mpyoeH U C/oxeH. 30ecb, A Oydy onuceieame €20 8 O4YeHb
ynpouweHHoM caeme, ubo cHayana ciedyem noslyyumse HeKyto ooy KapmuHy npobsiemsl, npexoe
yem yenybnamecsa 8 oyegudHsle Oemasu. CHayasaa, Ham npudemcsa passums HO80e UHMYUMuUBHoe
npedcmassieHue cCUHMponuyeckux npoyeccos. Tosbko mozod, ko20a Mbl 3Haem 60s1bLUIe, Mbl MOXEM
obobwame.

5 cunmponudyeckux ycnosuti cnedyrowue:

1. BAusHUe MazHUMHO20 NoIA Ha MamepuasbHble Yacmuysl (Hanpumep, 371eKMpPOHbI)

2. OpueHmauyus 8 npocmpaHcmaee: KupanvbHas (nces0oCKanApHaAs, CnUpanesudHas)
Cmpykmypa Mmamepuu u/usu MazHumHoe nose

3. OpueHmauyus 80 8pemeHu: HapyweHHas epemMeHHAs cummempus KosaebaHul
Md2HUMHO20 oS

4. KeaHmoeas ceAa3aHHoCcmb: KeaHmosble coCmosHUA MamepuasbHble 4acmuy C853dHsl,
no KpatiHeli Mepe, 8 me4YeHue 00HO20 Nepuodd KUpasbHOU CMpYKmMypbl

5. Hacmpotika: Yacmoma keaHmoswbix KonebaHuli coomeemcmayem Md2HUMHOU
yacmome (Unu KpamHoe 3mux 4acmom HacmMpoeHo).

Takum 06pasom, ecez0 cywecmsylom 08d YC/108Us, Kacarowuecs npocmpaHcmeeHHoU
cmpykmypsl U 08a YC/108Us, Kacarowjuecs 8peMeHHOU CMyKmypsl, U 8Ce 3mo Haxodumcsa 8
onpedesieHOM OMHOWEHUU C MAzHUMHbIM nosiem. [IpocmpaHcmeeHHO-8peMeHHbie CMpPYKmypebl
00/1KHbl BbIMb OPUEHMUPOBAHLI U CUHXPOHU3UPOBAHbl. O6BACHEHUs 3mux mepmuHo8 6ydym
npeocmassieHsl NO3Xe.

CHayana, Ml 6ydeM 02pAHUYUBAMbLCA OCOOLIM K/IACCOM AseHUl (mak HA3bleaembiMu

CUHMPONUYECKUMU NOMOKAMU), KOmopble, B03MOXHO, OCyWeCmeIalm camele B8dXHble
CUHmMponuyeckue npoueccel. Bce npedcmasumenu 3mozo Knacca A81A10MCA CUHMPONUYECKUMU
AB/IGHUAMU, HO, B03MOXHO, MAKXe cyujecmsylom U Opyaue CUHmMponuyeckue Ag/eHus, He
npuHaonexawue K 3momy ocobomy knaccy. Kak Mbl 8ckope y8uouM, HaMHO20 Jiee4ye NoKa3ame
CUHMponuyeckue yc08us O CUHMPONUYECKUX NOMOKO8, 4YeM O/ HeKomopbix Opyaux
CuHmponuyeckux sAeneHull. Kaxemcs, Opyeue cuHmponudeckue sesieHUs (He NOMOKU)



NOOYUHSIOMCA  NOXOXUM npasusiam, nosmomy CUHmMponu4eckue ycjiosusa 6y6ym umemeo
onpeaeneHHyfo B8AXHOCMb 0719 BCEX BO3MOXKHbIX CUHMponu4eckux npoyeccos.

OnpeaeneHue CUHMponu4eckux nomokoes:

Ymobbl NoHAMb CUHMpONUYecKue NOMOKU, Mbl HAYUHAEM C K/1dCcCd NOMOKO8, U38eCMHbIX U3
mepMOOUHAMUKU ~ HeobpamumbiX — Npoyeccos:  pasmeimelli  NOMOK, mensos8ol  NOMOK,
3/1eKkmpuyeckuti NOMOoK... U Opyaue AgaeHUA mpaHcnopmuposku [13]. Bce smu nomoku 6epym cgoe
Hayasno 8 onpedesieHHOM 2padueHme (coomeemcmeeHHO, 8 2padueHme  yacmuyHou
KOHUeHmpayuu, memnepamypHom 2padueHme, 2padueHme 37eKmpuyecko20 homeHyuana). B
usomponHol cpede, NOMOKU HANPAB/IeHbl 8 NPOMUBONOJIOKHOM HANPAs/IeHUU K 2padueHmy,
daswiemy um Havaso. [losmomy, 3mu NoOMoKuU mekym 8 HanpasaeHuuU, NOCMeneHHO NOHUXarowem
epadueHmeol. Takum 0b6pazom, cucmema 08uUXemcs K mepmMoouHamu4yeckoMy pasHosecuro. Bce smu
NoMoKuU Heobpamumel; 0mMcto0d, C02/1ACHO 8MOPOMY 3AKOHY, OHU y8eau4u8arom obuwyr sSHMponuto
U30/1UpOBAHHOU CUCMEMBI.

Celivac, Oasalime npedcmasum 2UNOMEMUYECKYIO BpPEMeHHYIo UHeepculo (0bpamHoe
npeobpasosaHue) makozo cobeimus. Celiyac, HAnpasneHus NOMOKO8 U3MEHeHbl Ha
npomugonosoxHsle. Co 8pemeHemM epadueHmsl ygenuyusaomcs. Cucmema oyeHb npocmas; 8 Hel
cywecmaytom moJsibko NOMOKU U 2padueHmbl, U OHA U301UpO8AHA Om OKpyxeHus. Ho ee sSHmponus
ymeHbwaemcs. Kak Mol 3Haem, makoe 06cmosmesibCmeo 3anpeujeHo 8MopbiM 3aKOHOM.

OO0Hako, dasalime npeonosioXum, 4mo npu onpeodesieHHbIX 00NOJHUMEbHbIX NPUYYOSIUBLIX
YC/108USAX, MAKAA 8peMeHHAs uHeepcus 8o3moxHa! Mel onpedesnisem smu nomoku (nocse uHsepcuu
8peMeHU) mMOJIbKO KaK CuHmponuyeckue, a “npuyydnugbie Yyca08ua” ABAAIOMCA UMEHHO
CUHMponuyeckumu yciosuamu. [Tomoku u3 mepmMoOUHAMUKU HeobpamuMeix Npoyeccos mexkym
6e3 cuHmMponuYecKux yc1o8ul, 8 mo 8peMs, KaKk CUHMponuYeckue NOMoKU He Mo2ym meuyb 6e3 HuUX;
cn1e0o8amesibHO, CUHMPONUYECKUE NOMOKU He ABJAIMCA CMpo2UM NhOBOPOMOM 8pemeHuU
8bilEYNOMAHYMbIX HEOOPAMUMBbIX NOMOKO08. Paznuyue co30aemca CUHMpPONUYeCcKUMU YC108UAMU.

Cywecmgytom 5 cuHmponu4eckux yciosul; U MOJIbKO eCc/lu 8Ce OHU B8bINOJIHAIOMCA
00HOBPEMEHHO, MOXHO 0XUOdMmb POXOeHUs CUHMponu4yeckoeo nomokd. Mol 6ydem
paccmampugams 3mu name yc/108uli 00HO 3a Opy2uM.

praHO yumame smy éesaey (o CUHMponu4eckux nylOBUFlX), U 3ad 3mo A U38UHAKCb nepea
yumamernem. [locne noJsiy4eHUAa HeKomopoeo nepsoeo enedyamJsieHuA 06 >mux yaioseusx,
yumameJio peKomeHayemCH nepeClmu npAamo K pasaeny 3, ec/iu OH 3auHMepecosaH ckopee 8
d)eHOMEHOﬂO?U"IeCKOM achekme npupoabl, 4yem 8 meopuu.

2.1. [NIEPBOE CMIHTPOTTMYECKOE YCJIOBUE: MATHUTHOE OJIE

Mpednosnoxum, 4mo cuHmponuyeckuli nNomok poxoaemcs eHympu Hawel usuyeckol
cucmemol. Kakoul 8uo /11060NbIMHbIX 8/1IUAHUU OWyWarom UHOUBUQYaIbHble 4acmuubl Mamepuu, Ha
Komopoble OHU peazupyrom camoopeaHu3ayueli u ynopadoyusaHuem cebs 8 CUHMPONUYECKOM
nomoke? OnpedesieHHO, OHU OO/PKHbI NOJAyYdMb UHGOpMAYu O NpednoYMumMesibHOM
HanpassieHUU meyeHus. A UMeHHO, ceolicmea cuMmempuu c/1e0cmaus (30ecs, CUHMpPONUYeCKo20
Nnomoka) COOMHOCAMCA CO C8oUCMBAMU CUMMEMPUU nNPUYUHbI (30eCb, CUHMPONUYECKUMU
ycnosuamu) [14]. Yacmuysl 00/mKkHBI NOCMOAHHO NOJIyYame 3my UHopmayuto (Uniu, 018 JTy4Huwezo
onucaHus, 8ecms) NOMOMY, 4YmoO 8ce20d npucymcmsyiom Heobpamumele (Kaaccuyeckue
SHMpoNUYecKue) Npoueccsl, Xesaarujue No2acumes CUHMpPONUYecKUli NOMOK; U UCMOYHUK 8eCmu He
0oJIKeH ucyepnbleamsCs, eC/iu NOMOK 00J/ixeH bbimb cCUHMponuYeckum. (Jasalime Hazoeem makue



8/IUSHUA CUHMPONUYECKUMU 8/USHUAMU, d NOMOKU UHMOpMAyuu — nomokamu secmu.) MoXxHo
nokasame, 4mo No380JIAI0MCA MOJIbKO MAkue 8JIUSHUS, 20e NepeHOC UHPOpMAuuu He C8A3aH
HanpsAMyilo C NepeHoCoM 3Hepauu. Takum 06pa3om, cuHMponuveckue B/IUSHUS — 3MO Mmakue
8/1USHUSA, KOmopble He Oelicmaylom nocpedCcmeoM 3Hepauu. B cospemeHHOU (hu3uKe, 803MOXHOCMb
makux esusHUl 8ce20a HEOOCMamMpusasaace Usu elo 0axe npeHebpezanu. Ho, HeCOMHeHHO, makue
8/IUAHUA cCywecmsylom. IMeHHO OHU 0m8emcmeeHHbl 3d 8HYMPEeHHIO 0p2dHU3AaYUI0 KBAHMOB020
cocmosaHus. Kak Mol mMoxem 3mo ysudems? [lagalime npedcmasum 3KcnepumMeHm ¢ 08yMA
3aNyMAaHHeIMU K8AHMo8bIMU ydcmuuamu. Ce200HA Mbl 3HAEM, YMO 8HYMPEeHHss UHGopMayus
8HYMPU MAKo20 3anymAaHHO20 KBAHMOB020 COCMOAHUA 08U2demcs M2HOBEHHO, HAMHO20 bbicmpee,
yem ckopocmo cgema. Ecnu 6bl makas uHgopmayus 6eis1a NPUBA3AdHA K SHepauU, Mo U 3Hepaus
dsuzanace 6bl boicmpee, Yem cgem. Ho kaxoas sHepeus obnadaem maccol, a Macca He Moxem
dsuzameca 6bicmpee, 4YeM ceem (HACKOJIbKO Mbl 3HAEM Ce200Hs). BHympu 3anymaHHozo
K8AHMOB020 COCMOAHUSA 08U2deMCs MOJIbKO YUCMas UHGopMayus, 6e3 cesa3aHHbIX ¢ Hell 3Hepauu U
maccel.

Mo2ym nu cuHmponuyeckue 8/1USHUA U38He delicm8osame HA K8aHmMosvle yacmuysl? Moxem
J1U Mbl OKA3bI8aMeb 8/IUAHUE HA CUHMPONUYECKUEe NOMOKU, MOXeM JIU Mol “yKa3eleamos” UM, 8 KAKOM
HanpasJsieHUU meys? A Makxe, MOXeM JIu Mbl 2080pUMb O MAKPOCKONUYECKUX NOMOKAxX 8ecmu,
omeemcmeeHHbIX 3d 2eHepuposaHue cuHmponuyeckux nomokos? [lasalime nonsimaemcsa
8bIpA3UMb CUHMpPONUYecKoe 8/IUAHUE C NOMOWbIO K/Iaccudeckux (Makpockonu4deckux) nosed.

Jlezko 8udems, YMo KOHCep8amugHole (NOMeHYUaIbHbIe) 8eKIMOPHbIE NOJIA - He 00380/1€HHbIU
8UO CUHMpoONUYeCcko20 0dgamesa UHopmMayuu (K makomy sudy OMHOCAMCA 37eKkmpuyeckoe U
epasumayuoHHoe nosns). C Opyeoli CMOpPOHbI, cesleHOUOHblE 8eKMOPHbIE NOJIA 3MO N0380/AI0M
(makum eudom sengemca MdeHUMHoe nose). Kaxdoe eekmopHoe nosie sensemcs nubo
KOHCep8amugHbIM, 1U60 ceneHoUOHbIM (Unnu KombuHayuel smux 08yx) [15].

MaeHUmMHoe nosne — 3Mo MemMNoOpPanabLHO HeYemHds u3udyeckas 8e/ludUHd, 8 MO 8peMs, KaK
60/1bWUHCMBO Opy2aux puzudecKux nosell A8/1AMCA MEMNOPAIbHO YemHbIMU. 30ecb, 3mom ¢pakm
makxe uepaem 8axxHyto poJib; MOXHO NOKA3AMb, YMO 0J14 3dPOXOeHUA CUHMPONUYECKO20 NOMOKA,
CUHMpONUYeCcKoe B/IUAHUA HA MamepuasibHsle 4Yacmuybl OO/MKHbl 6GbiImb  MeMnNopanbHO
HeyemHbIMU. (IMa dpeymeHmauyus 6dsupyemcs HG MemMnopasabHoU cumMmempuu hu3uvecKux
8/IUAHUU: HO MUKPOCKONUYECKOM ypo8He, 83aumodelicmaus mexoy UHOUBUOYAabHbIMU Yacmuyamu
Mamepuu NOsIHOCMbto obpamumel [16].

Mo 3modi xe npuyuHe, Yacmuysl MAkxe He MO2ym NoJ1ly4ame CUHMPONUYECKyo UHGOpMAayuto o
npednoymumesibHOM HANPAssIeHUU U3 Opyaux 8UO08 NPOCMPAHCMBEHHbIX cmpykmyp. Hanpumep,
OHU He Mo2ym noJiyyame UHpopMauyuilo u3 Kpucmasnaudeckoli cmpykmypel (OnpedesneHHsle
Kpucmaninol, mak Hasbleaemvle nupossekmpuyeckue Kpucmarnnol, obnadarom
npednoYymumesibHbIM U OpUEHMUPOBAHHbIM HanpasneHuem [17].). Takxe, yacmuysl He mMoz2ym
NoJIyYums ee U3 MUKPOCKONUYecKux aamn (“HaHonamn”), no3eonfioWux 4yacmuyam npoxooums
MoJIbKO 8 0OHOM HanpasseHuu [8].

2.2. BTOPOE CUHTPOIMUYECKOE YCJIOBUE: KUPAJIbHAA CTPYKTYPA

Smo ycnosue basupyemcsa HA csolicmeax cCuMMempuu Hawez2o (u3u4ecKko2o0 NpocmpaHcmaa.
MazHumHoe none — akcuasnaeHell 8eKMOpP, 8 MO 8pPeMA, KAK UCKOMbIU CUHMPONUYeCcKUl NOMoK —
nosiAapHelli sekmop. Mamemamuuecku, cywjecmayem MHO20 803MOXHbIX nymel 2pynnuposaHus
Mex0y NOAPHBIM U AKCUAIbHBIM 8eKIMOPAMU, HO Ham csiedyem omo6pocumes 8ce me 803MOXHOCMU,
K020a gossiekaemcsa mpemul ekmop (U6O MOJIbKO 8eKMOpP MA2HUMHO20 NOJIA MoXem o061adame



CUHMpoONUYeckUM B8/IUAHUEM HA MamepuasbHele dacmuysl). Ocmaemcs mosbKo O00HA
B03MOXHOCMb 2pYNNUPOBAHUA - YMHOXeHUe dKCUA/IbHO20 8eKmopd Ha ncegdockansap O0aem
KOJIUHeapHsIl  nonAapHelli  8ekmop. bnazodaps ceoeli npocmpaHcmeeHHOU  cumMmempuu,
ncesdockanap — asbmepHAMu8HbIli MeH30p mpembe20 paHed. BauaHua npocmpdaHcmeeHHbIX
CMpyKmyp, — Komopbsle — MamemMamuyecku  MOXHO  OnuUCame  MEH30pOM,  ABIAIMCA
CUHMPONUYECKUMU NPU HEKOMOPbIX YC/108UAX (Hanpumep, Ko20a ycpeOHAIOMCA NO 8peMEHU).

Koeda ncesdockansp nodsepzaemcs npocmpaHcmeeHHOU UHeepcuu (Hanpumep, 3epKasibHO
ompaxaem cebs), oH MeHsem cgoli 3Hak. CnedosamesibHO, KAXOAs NPOCMPAHCMBEHHAs
Cmpykmypa, Komopoli MOXHO npunucame  nce8OOCKansApHble  ceolicmed, ob6bnadaem
J1e80CMOpPOHHel U npasocmopoHHeli popmodl. [osopam, 8ce makue cmpykmypol KupasabHeie. OHU
MO2ym Cywecmeo8ams MOJIbKO 8 MPexmMepHOM NpocmpaHcmee (He 8 08YX U3MepeHUsX).
[pumepamu makux KupanbHbiXx CMpyKmyp S81S0mcs cnupdau u wypynel (1e80CMOPOHHUE U
nNpasocmopoHHue). Ha MosekynapHOM Ypo8He, KUpd/bHOCMb OMHOCUMCA K onhmu4eckol
akmueHocmu. Bce amuHOKUC/I0Mbl KUPAJIbHbI, d BMecme € HUMU U 8Ce C/I0KHble 6UoMOsIeKybl. Bcs
Xueas mamepus KupasabHd. bonbwuHCMeo y37108 (Komopble Mo2ym Cyuecmsosdme MoJIbKO 8
npocmpaHcmee) moxe KupasbHel. KUpaabHOCMb — 3MO OpUeHMUpPOB8AHHOE NPOCMPAHCMBO -
NPAsocmMopoHHee U JIe80CMOpPOHHEe.

Jelicmeue MazHUMHO20 NOJIA HA KUPAIbHYIO CMPYKMYpY MOXem npossums CUHMpPOoNuUYecKoe
nosedeHue. Cywecmesyrom 08e 8o3moxHocmu: 1. Camo mMazHumHoe nose obsadaem KupasnabHoU
cmpykmypou. B 3mom cay4dae, MazHUMHele JUHUU CNUpAnesuoHsl USIU CnjiemeHbl 8 Y3/108ble
cmpykmypel; 2. MazHumHoe nose delicmayem HA KUpAsIbHYIO CMPYKMypy MamepuabHbIX 4acmuy.
Ko2da camu Hocumenu (cuHmponuyeckozo) NOmoKa KupasibHel (Hanpumep, onMuYecku dKkmusHole
MOJIeKY/1bl), BO3HUKAEM UHMepecHas 803MOXHOCMb.

Koaoa ﬂyU Hacmep uccnedosan KupasibHoCms, OH UHMyUumugsHoO owyuwas, 4mo OHa umeem
8aXxHOe omHouieHue K Xu3Hu. OH 88es1 3a2a004YHOe NoHAMUEe HAnop »u3sHu ()KU3HeaGlOLL{GFI cunay,
4Ymo AeJidemcAa qepmod 8cCex KUpdaJlbHbIX MOJIEKYJIAPHbIX CMPYKMyp. o cywecmsy, KupasleHOCmeo —
yaiosue CUHmpOFIU‘—IECKOLj camoopeaHusayuu. A nocsie0HsAs C8A3aHA C XU3HbIO.

2.3. TPETbE CUHTPOIMNNYECKOE YCJIOBUE: OPUEHTALINA BO BPEMEHU

3mo ycnosue bazupyemcs Ha csolicmaax cuMMempuu Hawezo Gu3uyeckozo 8peMeHu. AHAIU3
8/IUSHUA MAJ2HUMHO20 NOJIA HA MAmepudsibHbie 4acmuysl (Komopsle Co 8peMeHeM CmMaHo8amcs
HOCUMenAMU CUHMPONUYeCKo20 NOMOKA) noKad3bledem, 4mo, XOmsA Md2HUMHble S8J1eHUs
061a0dom HeKUM HeomwemJieMbiM C80UICMBOM 8peMeHU (MdzHUMHOe NnoJjie nepesopayusaemcs,
ec/iu nepesopayusaemcs 8pemMs, Mo xe camoe 0endom U MazHUMHble MOMeHmMbl U mak oasee),
3Mmo2o0 He 00CMAMOYHO, UbO CamMo MazHUmHoe nosie Hebozamo uHgopmayuel, kacarowelics
8peMeHU. B cuHmponuydeckux s87eHUsAX, UesIOCMHAs 8peMeHHAs CmpyKkmypd MAazHUMHO20 NOJiA
00/1KHA 6bIMb MeMNOopPAIbHO ACCUMMEMPUYHOU.

dmo ycrosue ecmecmgeHHO 02paHUYUBAeMm HAC U3MEHSIUWUMUCA 80 8pemMeHU (0cobeHHO
KoslebmouwuMucsa) MazHUMHeIMU nosismu. Ho snemeHmapHeie 8udbl  KosebaHuli 8ce euje
memnopasnbHo cUMMempuyHsl. TeMnopanbHO HecuMMempuYHbl MOJIbKO Mme KosiebaHus, Komopsie
nodoaromcsa  Opyeol nocsaedogamesibHOCMU cobbimul, Koeda OHU Yumarmca 8 06pdmHom
HanpasseHuuU epemeHu.

Camelli npocmodl peuyenm, Kak omJiudume OpUEHMUPOBAHHblE 80 8pemMeHU KonebaHus om
HeopueHmMuUpoBaHHsbix, ciedytowuti: Mbl 0esiaem 3anuce MazHUMHO20 nosA B 8 3asucumocmu om
apemeHu t. lycme 3mo 6ydem Hawe nepsuyHoe B(t). 3amem mbi Oenaem Konuko opuzuHand,



Komopaa umeem obpamHoe HanpasseHue 8pemeHu. Jasaliime Hazosem ee B(-t). Teneps,
cpasHusaem Konuto B(-t) c opueuHanom B(t). Ecnu 08e smu KapmuHsl NOKA3bi8aom nepegepHymyio
OpUeHMAayu NammepHos8, Mo KosebaHue MAazHUMHO20 NOJIA OpUEHMUPOBAHO 80 8pemeHU. [lea
nammepHa 06bI4HO UHBEPCUBHbI, eC/lu KaxObili hammepH codepxum, no KpatiHel mepe, mpu
DA3/IUYHBIX JI02UYECKU pa3desiumsix cobbimus. TemnopadnbHAdas opueHMauus Moxem 6Gbimb
nposepeHa 6osiee cmpo20 nocpedcmaom meopuu 2pynn. Mamemamud4ecku, mexHoa02us HeMHO20
noxoxda HA HaxoxoeHue U3 60/bWO20 KO/IUYECMead Kpucmasios, NpUHAGNexawux K
MHO20YUC/IEHHBIM  2pYNNAM  CUMMempuu, mex, KOmopble OpUEHMUpPOBAHbI NO 8peMeHuU
(kupaneHeix). B meopuu 2pynn mel 3ameHaeM OOHYy NpUMUMUBHYIO KJemKy Kpucmasnaudeckol
pewiemku 00HUM nepuodom KonebaHua. OOUH nepuod 00/KeH 8K/IIOYAMb, NO KpaliHel mepe, mpu
DpA3HbIX CObbIMUA.

OpueHmuposaHHoe 80 8peMeHU KoebaHue noxoxe HA Meslo0uto ¢ onpedesieHHOU 8pemMeHHOU
opueHmauyuel. AHAM02UYHO, 8 3anAadHOU My3bIKabHOU MpPAouyuu, 0cCHO8HOU MoH (cobbimue 1)
006bIYHO CHa4ana pacmem 00 keapmei (cobbimue 2), a 3amem 00 K8UHMbI (Cobbimue 3) npexoe, Yem
CHOBA BEPHYMbCA 8 OCHOBHOMY MOHY (NO3MOMY, Mbl UMeEeM hocedosamesbHOCMeb cobbimuli 1-2-
3), HO MenoduA He 38y4UM MAK Xe XOpowlo, eC/lu CHAYAd y HAC eCMb K8UHMA, d 3a Hel Keapma
(nocnedosamesibHoCMob 1-3-2).

Takum 06pasom, smo ycsiosue 3addem HeYMO NOXOXee HA My3blKasibHble Npagusia KonebaHul
MAzHUMHO20 nonA. A 6bl CKA3as, YMO HANOp Xu3HU codepxum 8 cebe KAk KupaabHOCMb
(opueHmuposaHHoe nNpPocMpAHcMeo), MAK U OPUEHMUPOBAHHYIO 80 8peMeHU Meslo0uto
(opueHmayus 8o spemeHu).

2.4. YETBEPTOE CUHTPOINNYECKOE YCJIOBUE: KBAHTOBAA CBA3AHHOCTb

O60100HbIe NOMOKU 8eCmu Mex0y K8AHMOBbLIMU YACMUUAMU U OKPYXArWUMU nosessbiMu
cmpykmypamu 0651a0arom HeKomopbiMU UHMeEPecHbIMU  C80UCMBAMU, OMHOCAWUMUCA K
npocmpaHcmeeHHo-8peMeHHOU CUMMempuu UHOPMAYUOHHbIX 8/TUAHUU.

Ha knaccuyeckom ypogHe, snusHUe opueHmMauyuu 80 8peMeHU, K020d OHO NnepeHoCUMCs Ha
yacmuypl (Hanpumep, 371eKmMpPOoHsbI), NPOUCXoO0UM MOJIbKO hocpedcmaom obmeHa 3Hepauel. OHO
ucmowaem UCMOYHUK 0dgamensa uHgopmayuu. Takoe 8ausHUe He cuHmponuyHo. (Ho enuaHue
opueHmMayuu 8 npocmpaHcmeae Moxem 6bims CUHMPONUYHbIM.) Jlo2udecku pasodenumele cobbimus,
Komopeble 00/1Hbl 0asdmb opueHMayuto 80 8peMeHU, MAaKk cepbe3Ho pa3oesieHbl, YMo NO HUM
Hesnb3A npodyecms HanpasseHue 8pemeHU. E20 MOXHO yumame mosibKO No 3HepzemuyecKkomy
obMmeHy.

Ha keaHmosom yposHe 8ce cogcem no-Opy2omy — 8/lUAHUE OpueHmMayuu 80 epemMeHuU Moxem
6bIMmb CUHMPONUYHBLIM 6/10200apsS MeMnopasibHol C8A3U 8 NoC/1e008AMesIbHOCMU J102U4eCKUX
cobbimudl. (EcmecmeeHHO, HG KBAHMOBOM YpOBHe 8/IUAHUE OpUEHMAyUU 8 NPOCMPAHCMEe Moxe
Moxem 6bImb CUHMpPONUYECKUM.) B camom 21yb0KoM CMbIC/ie, 5o 03HAYdem akmugHblli obmeH
NPOCMPAHCMBEHHO-8PEMEHHbIMU  (hOpMAMU  Npu  OMCymcmeuu dHepeemuyveckozo obmeHal
beckoHeyHO Mansle 3Hepeuu (hakmuuyecku, Hysesvle) Mo2ym nepedasdme 3HAYUMEJIbHbIE
Kosnudecmea uHgopmayuu. Takos 3ggekm ycuneHUs akmueHoU UHEGOPMAYUU HA KBAHMOBOM
YpOBHe, U €20 MOXHO CpdsHUMb C ycusieHueM Cabbix paddpHbIX 80JIH (C NOMOWbIO C/I0XKHO20
060pydo8aHus), opueHMuUpyowux osuxeHue 6016020 Kopabsis [1].

Ecnu yacmuya 0o/mkHA nosy4ame Hekuli NOMOK 8ecmu om CJIOXHOU NpocmpaHcmeeHHo-
s8peMeHHOU cmpykmypebl (30ecs, opueHmMuUpoBAHHOU), eciu OHA OOIXKHA NOCMOSAHHO OWyWams



8eCmb 8 C80eM KB8AHMOBOM COCMOAHUU, MO MaAkoe coCmosHuUe OOIKHO ObiMb CB8A3AHHLIM, NO
KpatiHel Mepe, 8 meyeHue 00HO20 Nepuodd 8 KUPAabHOU CMpyKmype.

Takxe, oHa 00J/IXXHA GbiIMb CBS3AHA 80 epeMeHuU, a UMeHHO, no Kpaleelj mepe, OOUH YUK/
KonebaHus MazHUmMHoz20 nond. Ho, NOCKOJIbKYy nAmoe cuHmponu4deckoe ycjioeue eosopum o
BPQMGHHOG CUHXpPOHHOCMU, ycJio8ue K8aHMOBOU CB843dHHOCMU 80 8peMeHU 8bINOJIHAemcAa
asmomamudyecKu, K020a 8bINOJIHAeMCA yaioeue K8aHmMosouU c8a3aHHOCMU 8 npocmpdaHcmee.

lpocmelie (npumumueHsie) K8aHMOBbIE COCMOSAHUSA CB8A3AHbI MOJILKO O4YeHb 02pAaHUYyeHHOU
npomsxeHHOCMbIO NPOCMpaHcmaa (Hanpumep, amom). OHU He Mo2ym 8bIpAXdMb HEKYIO CJTIOXKHYIO
Cmpykmypy ¢ opueHmauuel 8 npocmpdHcmee- epemeHu (no KpaliHel Mepe, OHU He Mo2ym
8bIpaxams ee 808He).

Ho 3a nocnedHue Heckoneko Oecamusiemudl, Mbl NO3HAKOMUJIUCb C HECKOJbKUMU CO8CeM
Opy2uMu 8UOAMU K8AHMOBbLIX COCMOAHUU, HaAMHO20 6osiee C/I0XHbIMU no opme. Cpedu HUX —
COCMOAHUSA C/IOXKHbIX NPOMeEUHOB8bIX CMpYKmyp (Hanpumep, MUKpompybo4eKk - 803MOXHO,
6uon02U4eCcKUX KBAHMOBbLIX KOMNbLIOMEPOB) U COCMOAHUSA C/TOXKHbIX CBEPXNPOBOOAWUX CMPYKMyp
(Hanpumep, cemu C8epXNPOBOOAWUX Y3708 — BO3MOXHO, UCKYCCMBEHHbIX KBAHMOBbIX
KomMnbtomepos). Takue KeaHmossle COCMOAHUA CNOCOOHbI NPOABIAMbL 8eCMb C opueHmayuel 8
npocmpaHcmee U 80 8peMeHU. Toe0d OHU MAKXe CNOCOOHbI BbINOTIHAMbL OCMAJIbHbIE
CUHMpPONUYECKoe yC/108US.

2.5. [TATOE CUHTPOIMUYECKOE YC/TOBUE: HACTPOVIKA

AKkmugHoe coeOuHeHUe MeX0y UCMOYHUKOM OpUEeHMUpPOBAHHOU 80 8pemMeHU 8ecmu U
nposssieHHbIM nogedeHUeM K8AHMOBbLIX YACMULY B803MOXHO Mo20d, K020d 4acmoma K8aHmMosbix
Konebarul (MamepuasbHeix Yacmuy) pagHa yacmome KonebaHuli MazHUMHozo nosd. Eciusmo He
mak, mo o06a 6biIcmpo “8bix00am U3 hasbl’, U3 CUHXPOHU3AYUU, U, omctooa, u3 ceoeli 060t00HOU
K8AaHMOoB8oU C8A3aHHOCMU.

Jpyaas 803mMoxHOCMb cOeOUHeHUA: KpamHele 08yx Smux yacmom pasHsl. [lodobHas cumyayus
XOPpOWO U38eCmHA U3 My3bIKU. J]lge pasHbIx My3bIKa/IbHbIX HOMbI 8Ce20d CO0epam Hekue 8bicluue
2aPMOHUKU, Komopble npubau3umesibHo (Kaxxymca Hawemy yxy) pagHel.

flenieHUs KBAHMOB020 PE30HAHCA U3BECMHbI 80 MHO2UX CMPYKMypax ¢ K8aHmMoeol
cea3aHHOCMbl0. Yem 6osiblie cmeneHb K8AHMOBOU CB8A3AHHOCMU, MeM pe3de NpoAB/I[AMCcs
Ppe30HAHCHAsA 4acmoma u passuyHvle popmsl Oelicmeus pe3oHaHca [8].

Umobbl NOOYUHAMBCA CUHMPONUYECKOMY YC/I08UI0, YaCMOMAd MA2HUMHO20 NOJIA O0/IXKHA bbiMb
MOYHO HACMPOEHA, KaK 4acmoma My3blKaHmMd, uz2pare2o Ha ceoem UHCMpymMmeHme 8 aHcambrne.
CuHmponuyeckue cmpykmypol HANOMUHAIOM CAMOOP2AHU3YIOWUECA aHCamobu; Ccywecmayrom
MaeHUMHble NOJIs, CyWecmeaylom KeaHmosble 4acmuubl... U 8ce OHU 0O0JIXHbl GbiMb CO8epLUEHHO
HAcmpoeHsl.

Takas cosepuleHHas HAacmpoUlka B03MOXHA, eCc/lu Mex0y K8aHMOBbIMU KonebaHuamu u
KO/Ie6aHUAMU MA2HUMHO20 NOJA (NOsoXUMenbHAas obpamHas c8sa3b) cyujecmsyem Hekomopoe
nosioxXumesibHoOe ycuneHue. B smom ciyuyae, makue sAsneHus o6wvA8nAOMCA HesauHelHbIMU. U3
cospemMeHHbIX meopuli Xaoca, Mbl 8ce 60/bUIe 0OCO3HAEM, YMO OHU U2parom 2pOMAoHyIo U 8aXXHYHO
posib 8 yesiocmHocmu npupoos [9]. Celiuac mbl 8cmpedaem ux 0dxe HA HAHOYPOBHE KBAHMOBbIX
npossneHuu!



dnemeHmMel 8 yenu ¢ NooxumesnbHoOU 06pamHoU C8A3bi0 pA3HAMCA OM C/y4ads K CJ1y4Yaro, 3mo
Oesio nocmpoeHus (ycmpolicmea KeaHmoselx uyacmuy u mak Oasee). OOHA B03MOXHOCMb
(KupaneHele, OpUEHMUPOBAHHbIE 80 BpEMEHU CMPYKMYypbl Heu3y4yaiowux 3/1eKmpoMAazHUMHbIX
nosed u 3apsaxeHHble Yacmuuywl) yxe onucara [20].

3. CUHTPOIMUYECKWE ABJIEHWA B TIPOTENHOBbIX CTPYKTYPAX

CuHmMponuyeckas cucmema — 3mo Kaxoas ¢pusuyeckas cucmema (3aMKHymas unu omkpeimas),
8 Komopol 8bINOJIHAIMCA 8Ce NAMb CUHMponuYyeckux ycraosul, u 20e, C/1e008aMEbHO,
npoucxod0am cuHmponudeckue fgaeHus. 30ecs, A 6ydy npedcmasiaAMb XOpPOWO U3BECMHYIO
cucmemy makozo euda. [loamomy, Mel NOJTy4UM HeKyto udeto 0 moMm, Kak pabomaem HA Npakmuke
gblleoyepyeHHAs meopus. B npupode cywecmayrom MHo20 Opy2ux CUHMPONUYEeCKUX cmpykmyp
(pakmuuecku, ux 6eccyemHoe Ko/u4ecmeo), Ho Ham ciedyem HA4dme ¢ OOHO20 HECOMHEeHHO20
npumepa.

Mol HamepeHbl 27ybxe 3d2/1AHYMb 8HYMPbL KJIeMOK XUBbIX op2dHuU3mos. Kaxemcsa eecoma
8epOSMHbIM, 4Ymo 30eCb MoXem 6bimb HalioeH 00UH 8UO CUHMponuYecKux cucmem!

MHozaue npomeuHosble cmpykmypbl 8 XU8biX K/lemKax 0eMOHCMPUpPYIom O4YeHb UHMepecHsle
anekmpuyeckue agneHua. OHU NOKA3bIBAOM 3HAYUMEsIbHble CBOUCMBA NOAYNPOBOOHUKA (C 04YeHb
60/1bWOU NOOBUXHOCMbIO HOCUMesell 3/IeKmpu4ecko20 3dpadd) unu O0daxe He4Ymo, Noxoxee Ha
cnabyto cgepxnposooumocms [21]. B amux mMosekynax K8aHmMosble COCMOAHUA 3/1eKmpu4ecKo2o
3apA0a He JIOKAIU308AHbI 8 0MOeJIbHbIX AMOMAX, CKopee OHU pacnpoCMpaHAomca Ha 60/blWyto
yacme 6uomosnekysisl. OHU OeMOHCMPUPYIOM Yepmsl KBAHMOBOU c8a3aHHocmu. JJasalime Hazogem
makue asa0KabHble 371eKmpoHHble cocmoaHua Q cocmoaHuamu. OHU npebbisaiom 8 NpoOMeuHOo8bIX
CMpyKmypax.

bnazodapa csoeli nonynposodawjeli unu ceepxnpogodawel npupode, Q COCMOAHUA O4YeHb
yyscmeumesibHbl K 371eKMPUYeCKUM U MA2HUMHbIM noaam (M nonsam), npoHu3sigaowum
monekyny. [0e so3Hukarom SM nona? [lo 6onswel 4Yacmu, oHU npou3godamca camumu Q
cocmosaHuamu. lloamomy, yacmoma M nons yacmo makas xe, ymo u 'y Q cocmosHud.

lModobHO Mmonekynam npomeuHd, Q cocmosHua obsadarm C/10XHOU npocmMpaHcmeeHHoU
cmpykmypod, ¢ mol xe camoli npocmpaHcmeeHHOU cummempued, Ymo U UX NPOMeUHbl-X037€e8d,
c1e008amesibHO, OHU MOXe KUPasibHbl (Kak U npomeuHsl). To xe camoe 8epHO 0518 cmpykmypol M
nosid, co30aHHo20 Q cOCMOoAHUAMU.

B Q cocmosAHuAx 86INOAHAMCA, NO KpGleea mepe, Hemeolipe U3 namu CUHmpOﬂquCKUX)/CﬂOBUlj.'

1. MazHUmMHoe noJsie 3Ha4umMesibHO 8/1Usem Ha 3/1iekmpuyeckuli 3aps0 Q cocmosHudl.
2. Q cocmodHue — KupasaeHasa cucmema.

a. Q cocmoAHusA c8A3dHbI 8 6oIbLWIEl YacmUu KUpasibHOU cmpykmypel.
3. Yacmoma mazHUMHO20 NoJia Md Xxe, Ymo u 4yacmoma Q cocmosHuUd.

06 ocmaswemcsa cuHmponudeckom ycrosuu (N° 3) uzsecmHo mano. OpueHmuUpos8aHo u 80
8pemMeHuU KoslebaHue MazHUMHo20 nomoka? IM cmpykmypa opueHmupo8aHa 8o spemeHu, ecsiu Q
COCMOAHUA MOXe OpueHMUpPOoBAHbl 80 8pemMeHU. XomsA, HA nepebil 8327140, OpueHMaAyusa 80
8peMeHU He Kaxemca Xapakmepucmukol NpUMUMUBHbIX KBAHMOBbIX COCMOAHUU  (He
O0eMOHCMpUpPYloOWUX MacwmabHol K8aHMosoU c8a3aHHOCMU), 661710 OOKA3AdHO, YMo opueHmauyus
80 8peMeHU cyujecmsyem yxe y HeKOmopsbix 37eMeHmadpHelx yacmuy, (Hanpumep, 8 Me30oHax Kyg;).

Hoamomy, HECOMHeHHO, Mbl MOXeM 0XUuddms ee O6Hpr)KeHUﬂ 80 MHO2UX CBA3AHHbIX KBAHMOBbIX



COCMOAHUAX, HANPUMep, 80 MHO2UX CJIOXHbIX C8ePXNPOBOOAUUX cucmemax. 30ecb, Mbl He 6ydem
s80asamoca 8 demasnu (4mobsl 3mo cOeslams, nompebyemcsa MHO20 MaMeMamuku!), Ho He 8UOUM
NPUYUHBI, no4Yemy 6bl C/TIOXKHbIM Q COCMOAHUAM He 6biMb OPUEHMUPOBAHHLIM 80 8peMeHU MAK Xe,
KAk OHU OpUeHMUpPOBAHbI 8 NPOCMPAHCMEe.

Celivac, 0asalime cgokycupyem 8HUMAHUE HA OOHOM KOHKpemHOM npumepe npomeuHosol
CMpyKmypsl, @ UMEHHO, MUKpompybouKax. Smu Kpowey4Hele mpybuyamele cmpykmypel umeom
cnupanesuOHoe pacnosioxeHue cmpoumesnbHbix 670Ko8. Mo no npeumywecmsy KupdabHas
cmpykmypa. [loxoxe, Ymo 8Hympu smu MUKpompy604KU 3anosiHeHsl Yucmou 8000l [2].

Becbma sepoamHo, ymo mMuKkposgosiHogoe IM u3nyyeHue 3axeameleaemca eHympe [22]. Takoe
IM nose, 803MOXHO, 8bICOKO yNnopA004eHo; e20 602amas 8HymMpeHHAA CMpyKmypa He Hyxoaemcs 8
pacceusaHuu [20]. Yucmas eoda Hecem IM u3siyyeHue npakmuyecku 6e3 Kako2o-1ubo oc/1abeHus.
Omo u3sslyyeHue Haxooumcsa 8 CUJlbHOM coomgemcmguu ¢ Q  COCMOAHUAMU 8 CMeHKax
MuKkpompybouek u ¢ camoli 8odol eHympu. Takue Q cOCMOAHUA OeMOHCMPUPYIOM OYeHb
HeobblYHble 3nekKmpomazHUmMHsele ceolicmea. CeA3aHHbIE KBAHMOBbIE COCMOAHUA Mo2ym 6Gbimb
06pazosaHsl OuNosbHOU cmpykmypol 8006l [11]. B mOHKOM c/10e MosieKys1 800bl, NPUMbIKGOWEM K
8HympeHHel cmeHke Mukpompy6ouku, Q cocmosHuUA KupasabHel. Ho Q cocmoaHUs Haxo0amcsa He
MoJIbKo 8 800€, OHU 8bI0AOMCA 8HYyMpPb MUKpompybuamou cmpykmypsl. OHU C8A3dHbI C mem
UHMepeCHbIM 371IeKMPOHOM, iexxaujum mexoy d- u b-mpyboukamu. banazodapa amomy, SM nonsa u Q
COCMOAHUSA MO2ym 8/1USiIMb HA MAHUNY/IUPOBAHUE GUOMOJIEKY/T 8 XUBbIX KIIeMKax.

lMoamomy, 6uoxumuyeckue npoyeccel 8671U3U MUKPOMPYyOOUeK 04eHb Hy8cmaumesibHbl K 8eCmu,
kak 8 Q cocmosaHuax, mak u 8 IM usnydeHuu sHympu ceba. Ho makoe usnydeHue makxe npoxooum
u no gceli OnuHe Mukpompybouek. CiedosamesibHO, 8eCMb 8 UEOCMHOU Xugol Kiemke
No/IHOCMbIO c8A3aHA. XKueasA Kiemka nepensiemeHd o C8A3AHHBIMU K8AHMOBbIMU COCMOAHUAMU,
co30awumMu K8aHMo8ble UHPOPMAUUOHHbIe cemu.

Koeda & mukpompy6oykax 8bINOHAIOMCA 8Ce NAMb CUHMPONUYECKUX Yca08ul, 8 KIemkax
XKUBbIX Op2dHU3MO8 MO2ym HAYambCA A8J1eHUS CUHMponuyeckol camoopedHuzayuu. Kak
NoOYepKUBAIOCH B0 BBOOHbIX NAPAPApAX, MAKAS CAMOOP2AHU3AYUS MOXem OYeHb OMJIUYAaMbCA
om CcamMoopaaHu3ayuu 8 pacceusarujuxca cmpykmypax [lpueoxuHa uau omonoliemuyeckux
cmpykmypax MamiopaHa. OHa obxooum 8mopol 3aKoH mepmModuHamuku. Obwas 3Hmponus
U30/1UpoBaHHOU husuyecKol cucmemel CO BpeMeHeM MOXem yMeHbWAambCs, 4mo npomusopequm
MOMyY, 4mo U38ECMHO O Kdccuyeckux Heobpamumeix npoueccax. Takas cumyayus npoaugaem Ha
8ce abcoItomHo HOBbIl c8em, NO3MOMY 8AXXKHOCMb 3M020 PA3/IU4UA HEBO3MOXHO NepeoyeHuUMe.

Jasalime paccmompum smom ¢akm 6onee demasneHo. [asalime 803bMeM XUBYIO KJIeMKY,
Komopds 8om-8om nodsepzHemcs KjemoyHomy OesleHuio (Mumosy). [Jasatime nomecmum s>my
K/lemKy 8 Kpowe4Hylo Kopobouky. [Tpednosioxum, 4mo cmeHKU 3moli KOpoboUYKU He No380[iom
J11060U 0bmeH 3Hepaueli unu mamepuel ¢ OKpyxeHuem. Takum o6pa3om, Kremka uzonuposaHad. Hem
Oaxxe 0bmMeHa menJiom ¢ okpyxaroujeli cpedod.

Hauyunaemca mumo3s. Mukpompy6o4Ku ueparom o4eHb 8aXHYI0 poJib 8 Npoyecce K/emo4yHo20
OenleHus. Hanpumep, oHU pa3peigarom 2eHvl 8 He4mo, Ymo cmaHem 08ymMsA HO8bIMU A0pamu. Co
8pemMeHeM, y Hac ecmo 08e K/iemku 8Mecmo 00HoU. Boace He 0643amenibHO, Ymobbl 5mu 08e Kiiemku
6blIU UOEHMUYHbIMU. BO3MOXHO passiuyue, HAnpumep, KAk HA PAHHUX CMaousx pazeumus
3MO6PUOHA.

Hosas cucmema (0se knemku) 6osee cmpykmypupog8aHd, Yem nepsuyHas (0OHA Kiemka,.
Asndemca nu 3HMponua HOBOU cucmeMbl MeHbWwel, Yem 3HMponus nepgu4yHou? Omeem He



npocmol. Mel  3HaemM MHO20 npumepos, Ko20ad cucmema paszsusdemcs 0o 6osnee
CMPYKMYypUpPOBAHHO20 COCMOSAHUA U 8Ce e ysesnuyusaem ceolo 3HmMponuio. Hanpumep, mak
npoucxoxum 8 c/lydae pocma Kpucmasios 8 nepeHdcbiujeHHoU xudkocmu. [lpednonoxum, ymo
makol pocm Kpucmasia makxe npoucxooum 8 u3ouposaHHol kopobouke. Pocm kpucmasna 8
nepeHacviWeHHoU XUuoOKocmu — Kadccudeckul Heobpamumsili npoyecc. 30ece Hem Hu4ezo
MauHCcmMeeHHo20. B KOHUe pocma Kpucmasia, 3Hmponus 3deepuieHHoU cucmemsl 6osibwie, Yyem 8
Hauarne.

Ho 6uonoeuyeckue npoyeccbl 04eHb OMAUYAIOMCA OM NPocmoz2o pocma Kpucmasina. OOHO
KpynHoe pas/siuyue — ceepmel8daHue NpomeuHa He ynpasiaemcsa nNpocmelMu U3MeHEeHUAMU SHepauu.
Ycmod4ugoe u Heycmot4ugoe ycmpolicmeo npomeuHa Mo2ym umems npakmuyecku o0uH U mom
XXe 3Hepzemuydeckul ypogeHob [23]. HukKmo He 3Haem, nodemy 0OHO ycmpolcmeo ycmolyueo, a
Opyzoe Hem, noYyemy Npoyecc caepmeul8aHUsA NpomeHa bbicmpo 08u2aemcsa 8 CMopoHy AKMUBHO20
u/luU HeaKMuBHo20 6UOJsI02UYECKO020 ycmpolcmea (Komopele, C MOYKU 3peHUA 3Hepeemu4ecKozo
ypo8Hs, bblsiu 66l 0OUHAKOBO 671A20NPUAMHSI). MO CUBHO OMAUYAemcsa om NpPocmo20 pocma
Kpucmanna. Pocm sHympeHHel cmpykmypel 8 Xugol mMamepuu He 04e8UOHO CONpPOo8oXodemcs
U30epXXKamu 3Hepeemuyveckux 0bMeHo8, ckopee (KaK KOHCMmAamuposeasiocb 8 Ha4ase) 3mo Moxem
66/Mb NpoAsIeHUeM 8eCMU 8 CUHMPONUYECKUX KBAHMOBbIX COCMOAHUSX.

Bo3mMoxHO, OYeHb mujamesibHble U3MepeHUs YbmpamanbiX 3SHepeemuyeckux o06mMeHOo8
(usmeHeHus xumuyeckol 3Hepauu, yIbmpamanas nepedada mensa u mak odsee) cmo2niu 6ol
pacckasame, 6yoem Jiu Npoyecc MUmMo3a 8ce ewje NOOYUHAMbCA Kidccudeckol mepMoOUHAMUKe.
O0Hako, om makozo 3KkcnepumeHma mpyoHo 0xXudame mpaduyuoHHO20 pe3ysbmama. XKU3HeHHble
npoueccel HenpepbiBHO BbIPAXAKM YyOecHbIl NOpA00K camoopzaHuzayuu. Haubonee seposmHo,
ymo makol nopsAOOK JIUWbL YACMUYHO NOONUMbIBAEMCH  KAACCUYeCKUMU  MeXaHu3Mamu
pacceusaHus. CUHmMponuyeckue npoyeccel ynpasssiom 6osiee moHKUMU YpOBHAMU GUOI02UYeCcKUX
npouyeccos.
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