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baarogapuoctu

beite B pesonance c¢ Jlu Ksppomnom — pagoctHas npusBmierus. Ero oueBupnas 11000Bb K
TBopuy — ocHoBa Hamiel 6au3octu. MeHst nepenonHser 0e3rpaHuyHas 0J1aroAapHOCTh 3a T€ IATh JIET,
4yro MOil Myx CtuBeH u s pabotanu ¢ Jlu Kappomnom u Kpaitonom. Hammydmmm o6pa3om 310 Bpemst
MOJKET OBITh ONMCAHO KaK KOCMUYECKMH KOJJIEKTHBHBIM ombIT 00ydeHus. HactoituuBblie ycwius Jlu
3HATh ¥ YYUTHCS — HEOCTIOPUMBI U BIOXHOBJISIOIM. OTHAXIBI OH CKa3all: 000 MOXKET ObITh KaHAJIOM
Kpaifona. [lounTass yHUKaJbHBIM NATTEPH €ro CBALICHHBIX HIA0JIOHOB U YpPOBEHb IPOOYXIECHHOIO
CO3HAHUs, 1 YBEPEHO 3asBIIAI0: HUKTO HE MOXKET nepenasaTth Kpaliona rak, kak JIu Kappos.

Korna s Biepsoie Berpetuna xen ToyOep, oHa ckaszana: “DHeprus 3Toil paboThl TaKk TOHKA, YTO
ApyruM notpedyeTcst BpeMs, 4ToObl peasibHO ee yBuaeTh . KoHeuno, norpeboBaiocs Bpems, u JxeH
cTajla JAPYroM W IOCTOSSHHOW TOJICPXKKOM B padore. Sl OmaromapHa ed 3a WTPUBOCTh U JIFOOOBB,
KOTOpBIE OHA TaK LeApo pasnenuia co CTUBEHOM U CO MHOM.

Tpumie 1 YuHCTOHY DiiucaM — HallMM aBCTPAIMUCKUM JpPY3bsIM U CIIOHCOpaM, Cpaszy ke
OCO3HABIIUM PE30HAHC 3TOM PabOTHI U CTABIIMMH CUJIBHOW TTOJIEPKKOI.

CruBeny /labpo, muraBlIeMy KaKIyl0 KOHLENIMIO M HACTOMYMBO YYMBIIEMY MEHSI LIEHUTH
YECTHOCTbh U SICHOCTb, OCBELIAIOLIME BCE ACIIEKThl MOEH KU3HH.

HBBI/II[Y JIanLepy 3a IIPEKpPACHYIO pa60Ty KaK COaBTOpa 3TOU KHHUI'H, TBOA IIPOHUIATCIIBHOCTDH
KOCHETCA CEPpACH MHOT'UX.

Mapxy I'punua 3a 3aMedaTeNIbHYIO PEAAKTYpPY, OBICTPOTY M 3aMeYaHus MO CyIUecTBY. Mbopu
Orncen 3a moosiIee pelakTOPCKOe UCKYCCTBO M BKJIJ B pabOTy peIaKTOPCKOTo KOJIEKTUBA. Juenie —
3a Xy/aoXecTBeHHOe odopmieHHe. BriepBble yBUaEB npekpacHble paboThl Jluenisl, s MOYyBCTBOBaja,
YTO OHA MPUCYTCTBOBAJIA B MOUX UCTHUHHO CBSILIEHHBIX NIEPEKUBAHUSAX, a 3aTEM X 3anucana. /Jocoanne
bepnucmenin — npoBeaieii MHOTO 4acoB, cylllas U MOMoOrasl BHIILIECHYTh Ha Oymary nepBbl€ CJIOBa, U
npujaBiied GopMmy NnepBOMYy BapHaHTy 3TOW KHUTU. Tume Ilupc, aHTIM4aHke ¢ OOJIBIIMM YYyBCTBOM
FOMOpA, IIBITABIIEHCS HAYYUTh MEHS IIPABUIIBHOMY aHIVIMUCKOMY. sKaxnun [owceunc n oo [lammon —
JBYM CaMbIM MYIPbIM U TEpIEIMBBIM >KEHIIMHAM, KOTOpPbIX s 3Hat0. Cnacubo 3a MHOTOJIETHIOK

apyx0y.

[lane, 3ameuaTenbHOM JOYEpH, 32 BCIO BJOXHOBEHHYIO TSDKENIyH0 paboTy M 0e3yCIOBHYIO
noaaepxkky. Kpucre, 3amedarenbHOW 104epH, 3a MOAJEPKKY U “3aBEPEHHs B TOM, UTO S 3HAIO, YEMY
yuay”. Pe3oHaHc ObITh MaTepbIo Bac 00€MX — YeCTh U BKJIAJ BO BCE, UTO 5 €CTh.

Bcem 3ameuarensabiM “yueHnkam” OMII nmo BceMy Mupy, KOTOpBIE YYHIIMCh BMECTE C HAMH,
UCKpEHHee “cnacu6o” 3a noBepue, 11000Bb 1 000ipeHne; Bbl ObUIM U €CTh YAUBUTEIbHBIMU YUUTEIIIMH.

WU, HakoHel, HO HE B MOCIIETHUI pa3

AHbe

Ilez2u @enuxc labpo



IpeaucioBue
JIu Ksppomnn

Jloporoii uurtarenb, TPYAHO NPEANOJOXKUThb, YTO IPUBEIO TBOM IJla3a Ha 3Ty CTpaHULY.
Bo3MOHO, TBI XOTeNl HAWTH OOJBIINE CBEACHHI 00 3TOW KHUTE MEpe]l TeM, Kak e KylnmuTb. Bo3MOXHO,
Thl MPOCTO yHTaews npeaucioBusi? (Muorue srtoro He aenatoT.) Kak Obl TO HU ObUIO, S XO04uy
MPETIOKUTE (pa3y U Pa3MBIILICHUS TPEXKIC, YeM Thl OTIIOKHUII 3Ty KHUTY: Eciu mol Oymaeulb, 4mo
3Haews o yerumenbcmee, 6ANAHCUPOBKe Meld U IHePLemuyecKoll pabome, UlU, 603MONCHO, He BepUlilb
HU 80 YMO U3 9M020, 6Ce 0OCMOUM CO8CeM, CO8CeM, co8cem uHaye!

CeronHss HOBasg 3pa - BpeMms, Korjna (U3UMKH 3aHOBO OTKPBIBAIOT PEATbHOCTh. ACTPOHOMBI
3aABIAIOT: OosblIas 4acTb 3Hepruu BceenenHoll rae-to ‘“‘cpsAraHa” (OHM Ha3bIBalOT €€ TEMHOMU
SHEepruei, MOTOMY YTO €€ HEeJb3s YBHIETh;, B CBOMX pabOTax OHM HE 3HAIOT, I/l OHAa HAXOIMTCS.)
Bpems1, kKakuM MBI €ro 3HaeM, HAUMHAET UCCIIE0BAaThCSI KaK HEUTO, Yero, BO3MOXKHO, HE CYILECTBYET; U
Hayka ceiuac npuHuMaer Teoputo CTpyH — DJIETaHTHYIO CJIOXKHYKO MaTeMaTHYECKyH) MOJEIb,
TpeOyrolyto, YTOObl BCs MaTepusi Oblia MEXIPOCTPAHCTBEHHOW. DTO HAydyHOE MOATBEP)KIECHHUE TOTO,
4yTO OOJIBIIasl YacTh Halled pealbHOCTH HaXOAMUTCA TaM, HO HeBUAMMa. Bcee Oosblie u Oonbllie paHee
“cTpaHHO€ M HEOOBIYHOE” CTAHOBUTCS MHOTMMH OOJacTAMH Hay4yHoOro wuccienoBanus. Ceituac
HanOoJlee MOAXOJsAIIee BpeMs JUIsi BOSHMKHOBEHHS HOBOM HayKH — HCCJIEIOBaHWE paHEe CKPBITON
YHUBEpCaJIbHOM 3HEPruu U ciocodHocTH Jlroael HanpsamMyro noiaydars K He JOCTyI.

Ilerrn ®enuxc [labpo u nopnepxuBaromuii ee Myx CTUB — muoHepbl 3Tod Hayku. Ha
MPOTSHKEHUE UCTOPUM MHOTHE HCIIOJIb30BAJIM SHEPIUIO JJISl UCUENIEHUs IPYTUux, OaJaHCHUPOBKU Tela U
IPOCTO TMOMOUIM ApYyr Jpyry. Ha MOBepXHOCTb BBIXOAAT HEKOTOpbIE BaXKHbIE MeTapHU3UUeCcKue
CUCTEMBI, ¥, BO3MOKHO, HEKOTOPBIE, YHTAIOIIME ITO, UCHOJIB3YIOT MX IO CErOAHSAIIHUM JIeHb. Bce,
HaxoJdlleecs B TOW KHUTE, HE 3aKaHYMBAETCS YEM-TO, UTO BbI 3HAECTE UIIM IIOHUMAETE. Y HUBEPCAIIbHAsA
Kanmubpyemast Cetb u Texnuka bamancupoBku OnextpomarutHbix Iloneit (OMII) neiictBuTensHO
SBJISIIOTCSL PACKPBIBAIOIIMMUCS YYEHUSIMH - pacCHIMPEHHEM 3HaHHMs O CIOcOOHOCTH YesoBeueckux
CymiecTB moiy4aTb JOCTYN K “‘CKpBITOW~ YHUBEPCAJIBbHON SHEPruuM — K YEMY-TO, YTO B 3TOM TOIYy
IPU3HAHO HayKoH. Tak, yeM Obl BBl HE MOJIb30BAIMCH, 3TO YU€HHE MOKET ObITh OOBSICHEHHUEM €T0 spa
Y Ha4aJIOM M3Yy4YE€HUS TOTO, YEM B IEUCTBUTEIBHOCTH OHO SIBJISICTCS U KyZAa UJET.

[Toutn Bce, 4TO “BBIXOJUT 32 paMKU~ IHEPreTHUEcKOil paboThl, ceifuac HaUMHAET OOBSACHATHCS
9TOo# HOBOI Haykoi. ITerru u CTHB cTanu pacnopsauTeasiMi HOBOW HH(popManuu, 160 ObUIM NEpBbIMH,
3aJIOKyMEHTHPOBABIIMMHU, KaK OHa padoTaeT, MOKa3aBIIMMHU CHOCOOBI JAOCTyNa K HEW M HayaBIIMMH
TOTOBUTH APYTHX yUUTEJEH, 4TOObI MOCTaBUTh ee Ha “noTok”’. [ToTok? la. OnHO Bpems rpymnmna y4eHbIX
BM® CIHIA Tak 3aunTepecoBaiiack paboroit OMII, urto naxe npusnekia k Heit BHuManue HACA, u6o
METOJI J1aeT pe3yibTaThl, BAIUMBIE TEMU, KTO U3MEPSET peakiuio Yenoseka.

MHuorue “omrymanu”, 4ro B TOABl HOBOIO TBHICSYEIETHS] 3Ta HHEPrUsl JOCTaBISUIACh U3
Bcenennoii, u cefiyac oHa MOJIHOCTBIO JOcTymHa. Bo Bceil cBoell rimyOmHe sHeprusi pacKpbllach Kak
HUKOI'/la paHblle npsAMo B pacnopsbkenue Ilerrn n CtuBa, cefiuac craBmmMu skcriepramMu. OHM TBEPIO
CTaparoTCAd COXPAaHUTh y4yeHHE M OOy4eHHME YHUCTBIMH U YECTHBIMM, YYBCTBYS CBOIO OTBETCTBEHHOCTh
nepes KaxabIM HHTepecyomuMcs. MHOTHE OBICTPO MPOCMOTPEIH 3TY YHEPTUIO B MOMCKAX PA3JIMUHBIX
O0COOBIX TMyTEH €€ WCIOJb30BaHUS WM TIO3BOJICHUS JIOMAM €€ “OIIyTUTh’ . DHeprusi Be3de, U
HACTOMYMBO JOCTABIISETCS HaM, YTOOBI CTAJIO Jierye ee “yBHJETh M OILYyTUTh. HekoTopble HUKOTA HE



cnpimanu o [lerrn u CtuBe, HO XOPOIIO 3HAKOMBI C HOBOM SHEPIHUEH... BCE €Ille HE Ha3BaHHOM, HO TaKOH
CHJIBHOH, YTO €€ JIETKO IOCTUYb UJIH “NOYYBCTBOBATH” CAMBIM 3JIEMEHTAPHBIM CIIOCOOOM.

CymecTByeT TOJIBKO OJTUH MCYEPIBIBAIOLINI UCTOYHUK HH(DOPMAIUH JUIS TIOJIHOTO PAaCKPBITUS U
00BsSICHEHUSI HOBOTO MoryiuecTBa. MHpopManus UCXOIUT OT TeX, KTO MPOBEIN MOCIeAHNE AECATH JIET,
HMHTEPIPETUPYS €€ HIOAHCHI. TakyKe, OHU IPOSBIIAIOT 3pEJIOe €€ UCIOJIb30BAHUE U PAa3BUBAIOT CUCTEMY
JOCTHKEHUS 3TON SHEPTUU CaMbIM IIOJIHBIM 00pa3oM.

Xots Ilerrn moxxer 00 3TOM HE YNOMHHATh, OJJHA M3 CAMBIX CIIO)KHBIX BEIICH, C KOTOPOH el
MPUIIIOCh UMETh N0 NMPU HAMKMCAHWW 3TON KHHUTH, - WH(OpMALMs PACKPHIBACTCS BCE OOJbIIEC U
OoJplie ¢ KaXapIM MecsiieM. Kornma Bl mpekpaTtuTe mucaTh B onmyonukyeTe HanucanHoe? Korma sto
Ooyner cnenano? Kak 3nator ceituac Ilerrm u CtuB, sToro He Oyaer Hukorga. CiemoBaTelbHO, 3TO
nepBblid yueOHUK. OH OyAeT BBEACHHEM BO YTO-TO CTOJIb ITYOOKO€ U HAy4yHOE, YTO CO BPEMEHEM MBI
MMOCMOTPUM Ha3aJ ¥ YAUBUMCS, TI0YEMY HE “TIOJTYYUIIN €Tr0 pPaHbIIIE.

Ilerru u CtuB BMecTe CO MHOW IYyTEHIECTBYIOT IO MUPY. Sl — JIEKTOp, a HE YHEPreTUYECKUN
paGotHuk. CHayana s HENpeAB3SATO CTOSI M HaOiojal, 4rto mpoucxoiut. ABctpanus, Kanana,
@panuwus, benbrus, ['epmanus u Mspamns cmotpenu Ha Ilerrn u roBopunu: “O, nga, eme ogHa ¢opma
KYTKOM 3HepreTruueckoil pabotsl”. IToTom s BUIel, KaK pacIIUpSIOTCS IJ1a3a CTYIEHTOB IOCIE HEAeIU
o0y4yeHus, u ceiuac Guiamanmsl 3TO pabOThl UMEIOTCA B KaXKIOW M3 OTHX CTpaH. lIpexHue KpUTUKA
CTaJM caMblMU yOexJIeHHbIMM mnpuBepxeHuamu! [loromy 4uro cucrema paboTaer, M pe3yiabTaThl
xopowo Habmopawrcs. KonewHo, ceifuac s mpucTpacTeH, HpPUCTPAcTeH IOTOMY, 4TO TexHuka
banancuposku DMII paboraer!

[Tpucoenunsiirecs k [lerru B ee myreniecTBUN — B pPacKpbITUM MH(OpMaIK 00 YHUBEpCAIbHOM
Kambpyemoirr Cetu (YKC)... Mbl NOHsUIM, YTO MPOW3OLLIO HEYTO, IMO3BOJIAIONICE OTKPHITH KpaH
HEBUIUMOMU 3Hepruu, koropas 10 2000 roga MHOruM Kasanack “‘crpaHHoi”. Ceidac 3TO Hayka... M BCe
COBCEM, COBCEM, COBCEM HHaue!

- JIu Kspponn

Astop cepun kHUT KpaifoHa u coaBTOp cepun OecteemnepoB “/Jemu Hnouzo™.



IpeaucioBue
[Terrn ®ennkc abpo

[Inanera BpamiaeTcs BOKPYr COJHIA W SABJISIETCA YaCTbIO OIPOMHOM KpysKaiencs BceneHHoil.
Bo3MOXHO 1MOATOMY Hac HEMHOI'O MOTpscaeT Bce, yTo Bpaujaerca! IloHnMaem, oco3HaeM JM 3TO WU
HET, BCE MbI CYIIECTBYEM B COCTOSIHUU JBHKeHUsS. Cpelln 3TOM peanbHOCTH, JINYHO U KOJUIEKTUBHO, MBI
CO-TBOPSEM HOBYIO IHIapaJurMy, pealbHOCTh IIapajokca. Bce BMecTe Mbl YKpeIUIsieM CBOIO
WHIUBUAYAIbHOCTh, Pa3BUBasi HOBbIE YPOBHH YBa)KEHHUS OJJHOTO K JAPYTrOMY U OTKPBIBasi, KaKk TECHO MbI
CBS3aHBI.

CHauana s XOTella HalucaTh 3Ty KHUTY, 4TOOBI oaenuThest 3HanneM 00 YKC — ocoboit cucreme
B Hallell »SHEpreTM4yeckoil aHaToMMH, BCerja IOHUMas, 4YTO BCE CHCTEMbl (U3HUECKOW U
3H€pF€TI/I‘-I€CKOI71 aHaTOMHU B [lef/'ICTBI/ITeJII)HOCTI/I ABIIAIOTCA CAWHBIM IICJIBIM. YroObl CO-TBOPUTH
IIPOYHbIE OCHOBBI B JJMHAMUKE HOBOW 3Hepruu, BaxxHo noHumarh ¢pyHkuuio YKC. Takoe moHumanue
MIOMOJKET OBICTPO M YETKO BHEIPUTH AMHAMHUKY HOBOW SHEPrHH B HAIM MOBCEAHEBHBIC XU3HU. YKC
pa3BUBaeTCs B Halllell SHEPreTHYeCKOW aHAaTOMHUM, U0O YEeJIOBEYECTBO COBEpIIAECT HOBBIHM IIAr B CBOEH
9BOJIIOLIMU U JAaJIbHEHIIIEM Pa3BUTUU apXETHUIIAa KOJUIEKTUBHOI'O 1I€JIOTO.

Wudopmanus, KOTOpoil s eNnoch, NpUILIa B Pe3ysibTaTe MOMCKA, HAXOXKICHHUS, OOy4eHHS U
IyTemecTBus B Te4eHue nouru 30 jgeT. DTU BOCHPUATHS JONOJHAIOT MHOIOE K HAIEMY HACTOSILEMY
MIOHMMAaHUIO B cepe IHepreTuueckor padotsl. PaboTa nmo Bcemy mMupy, ¢ pa3HbIMU KyJIbTypamMH U Ha
HECKOJIbKUX SI3bIKAaX, PaCKpbLIa HOBBIE B3MUIAbI HA TO, Kak pabotaer YKC. Paboras ¢ nepeBo1uuKkoM, 5
MHOTJa HaOII0Aal0, KaK 4ejJoBeuecKas SHEprusl OTBEYAeT paHblIe, YeM MOHATH ciaoBa! Mbl Bce BpeMms
obmiaemMcst Ha s3blKe SHEPrHMM - JpYr ¢ JApyroM, ¢ BceneHHoll W naxe ¢ caMuMH coOoil —
HENOCPEACTBEHHO Ha KIETOYHOM YpOBHE HAIllero CylecTBa. BakHO NOHHMMaTh NpPUPOLY
HHEPreTUYECKOT0 S3bIKAa — YTO MBI TOBOPUM M YTO TO 3HAYMUT?

C ynoBonbcTBHEM IpejncTaBisito BaM J3Buaa Jlanbepa, ¢pusuka u reopusuka. Takxe, [[iB —
npakTUK U yuutenb TexHuku banmancupoku OMIIL. BsaumopeictBys Bo BpeMs OOy4yeHUS, MBI
OCO3HAJIM, YTO Ka)KIbIH yIEPKUBAET JOIOJIHAIONIEE 3HAHUE, KACAIOIICECS dIIEKTPOMArHUTHON IIPUPOJIBI
VYKC u mexanuzma Texnuku banancuposku DMII.

it ckazam: “TBost paboTa gOKa3pIBa€T MOW TEOPUM, & MOHW TEOPHH JIOKA3bIBAIOT TBOIO
paboty”. B uTore s mpuriacuiia ero HalmucaTh MPUIOKEHHUE K ATOW KHHUTe, U OH corniacuics. [Ipounrtas
MPEACTABICHHYI0 UM HH(POPMAIMIO M OCO3HAB TIIYOMHY €ro TOHHMMAaHUs, S TOHsUIa, 9TO OBLIO OB
YMECTHO MONPOCHTh €ro CTaTh COABTOPOM 3ToW KHUTU. CHOCOOHOCTh MPUKIAABIBATh KPUTUYECKOE
MBIIIJIEHHE K TMOHMMAHUIO YEHHEJIUMHTOBOM HMH(OpMalMM OYeHb BakHA B JTOT MEPUOJ Hallel
sBomonnu. Hazeroch, 3Ta mH(OpManus MOCTYKUT MOCTOM MEXIYy MUpamMu MeTadU3WKH W HayKH,
BHOCS CBOM BKJIaJ] B 3 PeKTUBHOE 00bETMHEHNE HAYKHU U JTyXa.

MHorue oM OTHOCATCA K 3emile Kak K “TuiaHere BbIOOpa” wiu ‘“30He cBOOOmHOU Bom” . B
3TOM 00JacTH 3HaHUS Mbl — HOBUYKH, M 3TO BOJIHYIOILIMEe HOBOCTU. Kak Mbl onpezensiem cBobony? Kak
MBbl ONpEAEsieM NPOCBETIECHHYIO XNU3Hb? S yacTo gymaro o0 OJHOM M3 MOUX NPEALIECTBEHHHUKOB,
Jlxone Xapte — TBOpue Jexnapanuu HesaBucumoctu, U 0 BuJEHUH CBOOOABI, KOTOpPOE OBLIO Y HETroO U
€r0 MYKXCCTBCHHBIX COBPEMEHHHUKOB, KOIJa OHM HOJIINUCBIBAIIM D3TOT JOKYMeHT. OTBETHl Ha



IIOCTaBJICHHBIE B HEMU BOITPOCHI HE INOJIUTUYCCKUEC, OHU OYCHD JIMYHBIC U MCHAIOTCSA B 3aBUCUMOCTHU OT
BOCIIpHUATUA CBO6OI[BI U MPOCBCTIICHUSA KAXKIO0TI0 HHANBUAYYMaA.

S1 cTpacTHO MOJIEPKHUBAIO MPABO KAXOTO 3HATh M JIEMOHCTPUPOBATh €TI0 WM €€ PACIIUpEHHE.
HesaBucumo 06 0OCTOSITENBCTB, B KOTOPBIX BBl MOXKETE OBITH B TOT MOMEHT, Ceifiyac Bbl UMEETE MPABO
3HATb O CBOCM paCHIMPCHUMU. Ecin BEI YYBCTBYCTC ce0s1 OeCCHIIBHBIM MM XOTHUTE YCUWINTB CBOC
OlIylIeHHe CBOOOJBI W HE3aBHCHMOCTH, CJICAYIOLUIMH I[Iar — OSBOJIONMS CO3HAaHHUS. Bbl yxe B
naptHepcTBe ¢ Bceenennoil. Bbl yxke oOmiaerech B3aMMHBIM Tosorpaguueckum o0pa3oM co Bceit
Bceenennoit. Ecnu BBl cO3HaTENbHO )KMBETE B MOIIHOM PE30HAHCE C ITHM B3aMMOOTHOIICHHEM, TaK
nepxxars! M3yuwaiite Oojblle ¥ NPAaKTUKyWTE BCe, Y€MYy YYUTeCh. MBI TpPOBEpSEM HABBIKU U
OrPaHUYCHUS CBOCH CIIOCOOHOCTU CO-TBOPST.

[Toxkanyiicta, CMOTPHUTE BBIIIIE JHOOBIX CIIOB MJIM KOHIEHIINI B 3TOM KHUTE, KOTOPbIE MOTYT OBITh
BHE Ballleil CHUCTEMBbl BepoOBaHUU. S| mMmouwWTaro Bamly Bepy W Mpeyiaralo 3Ty HHPOPMALMIO Kak
MPAKTUIECKOE PYKOBOJICTBO, UTOOBI IOMOYB B CO-TBOPEHHH CaMOU MPOCBETIECHHOM KU3HU, KOTOPYIO BBI
TOJILKO MOKETE CO-TBOPHUTb.

Xenaro BceM HaIlOJIHEHHOTO MUPOM pPaCIIUpPEHUS.

- Ilezeu @enuxc [aopo



Beenenue
K uurarento

J>Bua Jlansep

Hoporoii YuTtaTens, 371€Ch S MOTY IIOTOBOPHUTH C TOOOW JTUMYHO, KaK €CIM Obl Mbl OBUIA B OJHOM
MIPOCTPAHCTBE U BpeMEHHU. B 3TOM TEKCTE Thl BCTPETHUIIBCS C HECKOJIBKUMH HJIESIMU U BOCIPUSATUSIMU,
KOTOPBIE MBI, BO3MOXKHO, YK€ ¢ To00# pazmensem. OTIu4aeTcs, MOKET ObITh, TOJIBKO SI3bIK BBIPAXKCHHUS.
Ecnu Thl emie He 3HaKOM C MPEJCTABICHHBIMH B 3TOM KHHUIe TEpPMHUHAMH, HE CIHMIIKOM BOJIHYHCS H
HUKOUM 00pazoM He pa3odapoBbIBaiics B cebe. MHOTHE yUCHBIE CETOMHSIIHECH HAYKH TOXKE CHadaaa ux
He 3Hanmu. CroBaph TEPMUHOB, IIPUBEACHHBII B KOHIIE 3TOM KHHUTH, CO3[]aH, YTOOBI TOMOYb HaM HUMETh
OJIMH U TOT ¢ (PYHIAMEHT U MO3BOJINTh MAaKCUMAJIBHBI 00MEH uaesmu. [[Be ctpanunsl [Ipunoxkenus —
Ui “TeXHapeil”, XO0Ts HEKOTOpbIe YaCcTH YMTAIOTCS JIETKO Ha MPOCTOM s3bIKe. Sl mpeamomnaran, 4yTo Thl
He 00s13aTeNIbHO 00J1a/1aeTh TIOOBIM HAYIHBIM 00pa30BaHUEM... HIH 110 KpaifHell Mepe MUHUMAIIbHBIMH
3HaHUAMHU. S TBITanCs co3nath Uis Te0s OCHOBY. TBO€ MpEeUMMyIIECTBO B TOM, UYTO Thl HE HMeEEHIb
3apaHee MPEJCTaBISIEMbIX OIPaHUYEHUN MO OTHOIICHHIO Mpupobl peanbHocTu! Kak roBopun Pobept
Mowupo: “Hawa camas 60onvuias uiito3us cCOCmoum 8 mom, Ymo y Hac ecmv 02panuyeHus” .

Ycunue, KOTOpoe Thl NPHIOXKHINb, padoTas ¢ ITUM MaTepuajoM CO CBOEH COOCTBEHHOM
CKOPOCTBIO, TOT0 cTOUT! B uTOTE THI OBNIA/ICEITb I36IKOM KOHIICTIIINI, KOTOPBIM HAMICITh MTOJIE3HBIM IS
Oecenpl Naxke ¢ YUEHHKAMM pa3Nu4HbIX Tpodeccuii. He o0s3aTenbHO cornamarbess CO BCEMH HACSIMU
WM TPEJICTABICHHBIMU 3/€Ch IOCTyJaTaMU. Y HAac HET BCEX OTBETOB, KacCalOIIMXCS HEBUAMMOM
pealbHOCTH, W, HaBepHOe, HUKorAa He Oyaer. OqHaKo, yBepsito TeOs, YTO BCS “TEXHONIOTUS TpedyeT
mara BBEpX B KOHLIENIUAX, €CJIM Mbl XOTHM HayaTh IOHUMAaTh PEATBLHOCTh, KOTOpAsi, MOX0XE, JaHa HaM
Kak Buo ma PaccmosiHuu, MyTENIECTBHUs BO BPEMEHH MOTYT OBITh YeM-TO OOJNBIIIUM, YEM TUIIOTE30M; a
IpYTUe MapaHOPMaIbHBIC SIBJICHUS OTKAXKYTCA ObITh 3aMETEHHBIMU IO/ KOBED.

Tex, KTO omIymaeT “TOHKYK SHEPTrui0” JHOO0 BOKPYr ceOs JuO0 BO B3aWMMOOTHOIICHUSIX C
JIPYTUMH, HE HY>)KHO yOeX/IaTh B €€ CyIlecTBOBaHUU. Jlpyrue, KTo TOTOB Yepe3 MPaKTUKY OTKPBITH CeOsI
MOTOKY, HAaWAYT UHTPUTYIOLIUM OOHApYKUTh, YTO UIpa C HaXOMAILICHCS B pPyKax SHEprue onryuiaercs
Kak urpa ¢ Maruutamu! Wrpas ¢ MarHWTamu, Thl Wrpaellb B rumneprpoctpaHcTBo! BepsaT, dro
TUIEPIPOCTPAHCTBO — chepa TOHKOM 3Hepruu. Bxons B SHEPruio rUMeprnpoCcTpaHCTBa, Thl BXOJIUIIbL B
6eckoHeyHOCTh! U onsiTh-TaKu, KaXKIbIH U3 HAC — OTpaKeHNe OECKOHEYHOCTH !

Mup TeOe,

- /26uo Jlanvep



BBE/IEHUE

B JI10XY IIEPEMEH

MpI ipeObiBaeM B YHUKAIIBHBIX KOOPJIWHATAX, KOTOPBIC OMpeIesieM Kak MPOCTPAHCTBO M 3HAEM
Kak BpeMs. [10100HO KUTY, 4€I0BEUECTBO “BBINPHITHYJIO U3 BOIBI, 4TOOBI OOHAPYXHUTH ceOs B 21 Beke.
Oro HeuTo OoJblliee, YeM MPOCTO KalleHIapHOEe cOoObITHE. BO MHOTMX MNpuUMepax HCTOPHYECKUE
MUpOBbIE coObITUSI 20 Beka Heclu B ce0e BO3MOXKHOCTH IE€pEeMEIleHUs TUIaHeThl U ee oburtarenel B
aOCOJIFOTHO JIPYTyI0 BPEMEHHYIO JUHHIO ombiTa. CO BpeMEeHeM MOTPeOOBAUCH HE Oosee, 4YeM MPOoCTOn
MOBOPOT MEPEKITI0YaTeNs UM Ha)KaTUe KHOIMKH, YTOOBI [TOC/IaTh HAC UMEHHO TY/A.

Hacrosimmass BpeMeHHasi JIMHUS OIbITa OTMEYeHa TpuyM(poMm uesoBedecTBa. KoOIEKTUBHO MBI
BBIOpAJIM MCIBITHIBATH IYTh, YAEPKUBAIOMMK Oonbmioe odemanne. Korma Mpl cMoTpuM B Omrpkaiiiiee
Oyayluee, Ha MYTH YEJIOBEUECTBA JIKUT HEYTO 3ameyaTesbHoe. MBI TOBOPUM O IPEJCTOSIIEM HaMm
“cnure” [1].

HAJ[BUTAROLTUECA IIEPEMEHB!

HaI[BI/IFaIOIIII/IeCSI MNEPEMCHBI TMMPOUCXOAAT Ha YPOBHAX BbINIC HAIICTO ITOCTUKCHUA. 910
OTPAXKACTCA B CIICAYIOLIECM YTBCPKACHUU:

“bnazooapsa 2e0MaAZHUMHLIM  U3MEHEHUAM, HYPEIMEPHOU CONHEYHOU AKMUGHOCHMU U
KOCMUYECKOMY CO8UZY 6 RPOCHPAHCHIGEHHO-6PEMEHHOM KOHMUHYYME, NPOU30ULI0 UIMEHEeHUe
ecmecmeennou nyavcayuu 3emau u Connya, Komopas cmana He 31eKMPoOMaAZHUMHOU, A CKAIAPHO-
maxuonnoit. Mol abconromuo yoeixicoenvt ¢ MoM, YUMo IMUMU KOCMUUECKUMU UIMEHEHUAMU
OUPUIHCUPOBAT/KOHMPOTUPOBAT BLICOKO RPOOSUNYMBII GHE3EMHOIL- PAZYM ONA I6OIOUUU COZHANUA,
yenogeuecmea u Mamepu 3emnu. B npedvldywjux nocianuax movl YynOMUHAIU, YMO OCHOGHbLIE
Koncmanmul Bcenennon meunawmcea, u NOAOMHO NPOCHMPAHCHEA-6PEMEHU NOO0GEPZACHICA
KOJIOCCAIbHOMY OBUMNCEHUIO 3AKPYYUBAHUA UAU “C6EPMBIGAHUIO”, YMO AGNAEMCA PealbHbIM
MEXAHUIMOM, CO30AIOWUM PuU3UYEeCKUEe KEAHMOBO-PENAMUSUCMCKUE KOCMUYECKUE U3MEHEHU.
Bupasicaace kpamkumu u npocmovimu mepmMuHamMu, CHA4A1a IMO OKA3bleaem 02POMHOE 6IUAHUE HA
YM, ncuxe u MOHKUE mena uenoéeKd, a 3amem Ha e20 Qusuueckoe meno, 0COOEHHO HA MO32,
uenmpanvuyo Hepeuyto cucmemy u komniaekc JIHK... Coowvimusa yckopaomca, a Imouyuu
ycunusaiomces noumu cmoxkpamuo” [2].

D10 yTBepKIeHue NosBIWIOCh B 1999 rony B myOnukamuu /Ipeguss myopocms u cospemenHas
¢uzuka. BeIIENPUBEICHHOE BBICKA3bIBAHNE 3BYUUT KaK TO, YTO BbI OXKUJAIH OBl yCIBIINIATh, €CIU OB
ObUTH HaOMIOAATeIeM B IICHTPE YIPABJICHUS KOCMUYECKUM Kopaliem Dnmepnpaii3 U3 TeIeBU3HOHHOM
cepun “3sezonoe nymewecmsue”’. OMHAKO, aBTOP ITOTO YTBEPKIACHHUS — HE MPEACTABUTEIh HAYIHOU
¢danTacTuku. Bo3MOXKHO, TOJIBKO HECKOJIBKO HAYYHBIX YMOB IUIAHETHI IEWCTBUTEIHHO MOHUMAIOT, YTO
O3HA4YaeT BCA 1Ta HAay4yHas TEPMUHOJNOTHA. [[1s1 OCTaNbHBIX — TMPOCTO OYEHH SICHO PACKPBIBAIOTCS
OKa3bIBAEMbI€ HA YEJIOBEUECKHUI OpraHu3M JEHCTBUS U UX TOCIIEICTBUS !

! 3ameThTe, 94TO CIIOBO “BHE3EMHOMN~ HMCIIOJIb3YETCs KaK MpUiIaraTelibHOe WIIM OMUCHIBAIOIIEE CJIOBO, & HE CYIIECTBHTEIHHOE.
CroBapb onpeensieT 3TO CIIOBO KaK “BO3HUKILEE, PACTIONOKEHHOE U Mpoucxoadiiee BHe 3emin”. M3aaTens BEpUT, 4YTO 3TO
CChIJIKA Ha pa3yM BbllIe 3eMHOro miaHa (npumep — yxoBuslil pasyMm, Bee, Uto Ects, TBopen u T.1.)



HEOBXOJMMOCTDb BHYTPEHHEI'O BAJTAHCA

B cBoeit pacimpsironieii cosnanue kuure Hayka u npeobpazosanue ueioseka — moHKue SHepeull,
Hamepenue u cosHanue Ywuibam O. Tuiep (IOKTOp HayK, 3aciayKeHHbIH mpodeccop (U3MKU
CraHdopackoro YHUBEPCUTETa) MPUIJIAIIACT PACCMOTPETh TO, YTO, BO3MOYKHO, MbI HAXOJUMCS IO
JEUCTBUEM MTapaMeTPOB N3MEHEHHUS, BIHUSIONIMX Ha JIMYHBIC YJHEPIeTHIECKUE CUCTEMBI. DTOT BOPOC OH
MTOTHUMAET CIIEAYIOIUM 00pa3oM:

“IIpeononoxcum, umo 61a200apsa HeKOeMy IHEP2EMUUECKOMY COCHOAHUIO HA 0YXOGHOM UIU
MEHMANbHOM  YPOGHE KOCMOCA, pA36UEACMCA NAMMEPH,  BLIHYHCOAIOWUIL  YAKPbL  6CeX
COCMABNAIOWUX YeN06€4eCKO20 aHcamona spawiamsca ovicmpee u ovicmpee. Ecau 61 pazeunoce
maKoe KocmMuueckoe COCHMOsAHUe, U HaKpbl Jl00eil epawanucet 0ol Ovicmpee u 0Ovicmpee, Mo
IHepzemuyecKue HecoOanNancupoOBaHHOCIU 6 UX Melax YCUaAUGanIucy 0bl u pacKpvleéaiu ceda cHauana
KaK yeenuuueawouieecs Hanpsjcenue, a 3amem KakK HepPeHble paccmpoiicmea u opyzue
paccmpoiicmea é mene (60 MHO20M HAROMUHAA 56/IeHUe RAdeHUs Hanpsacenus)” [3].

[Ipodeccop Tunep oOBsICHAET: eciii OBl TaKOE MPOM3OILUIO, TO B YEIOBEUYECKOM OpraHU3Me
BBISIBUJIOCH Obl pazHooOpa3ue SIBICHUN, HEKOTOpblE W3 KOTOPBIX SBWJIMCH OBl 3aKOHOMEPHBIM
CJICICTBHEM HapylIeHUs BHYTpeHHero OanaHca, “MOKa JIIOAM HE HAydarcs BHYTPEHHEMY
CaMOYNpaBIECHUIO U TEXHUKAM dHEpreTuuecKoil OamancupoBku...” [4].

B nocnenytomeit rnase Ilpodeccop Tumnep BbicKa3biBaeT 03a00UE€HHOCTh IO OTHOIICHHUIO K
VYuopasnenuto Ilnaneroit-lomoMm. B Heli oH 00cyXIaeT ONBIT B3aMMOOTHOIIEHUH YeEJOBEKa M
MOJIpa3JeIIsAeT UX Ha TPU KaTErOpHUHU:

Yenosek no omMHOWEHUIO K Kocmocyy Yenoeek no OmMHOWIEHUIO K ceoemy sy Yenosex no
OMHOWIEHUIO K o6u4ecm8y.

BrickazbiBas 03a004€HHOCTh HEOOXOIUMOCTBIO TIpeoOpa3oBanus Ha BceX ypoBHsX, [Ipodeccop
Tunnep noIBOANUT HAC K CIIEAYIONIEMY TOHUMaHUIO:

“EouncmeeHnnblii cnocod iicenaemozo npeoopazoeanus 6 UHOUGUOYYMAX U 00uecmeax
3AKTII0OUAEmMCs 8 IHEP2ZO-NONE6bIX 63aumoleicmeusnx uenoseka” [5].

OH 00BsCHSET, YTO TaKoe MpeoOpa3oBaHUe BO3MOXKHO M MPHHECET IT0JIB3Y, MMOCKOIBKY BCE MBI
CBSI3aHBI C DHEPrueil KOCMUYECKOTr0 MCTOYHHMKA, U HEMOCPEICTBEHHO U3 3TOW SHEPTUU Mbl YHUKAIBHO
CTPOWM TIATTEPHBI CBOMX SHEPTETHUYECKHX TTOJICH.

Mut obnadaem eHympeHHUMU MEXAHUIMAMU RPEOOPA308bI6AMb KOCMUUECKYIO IHEPIUIO 6
nammepHsvl, CIMAHOBAWUECA IHEPZEMUUECKOU NOONUCLIO MO20, KeM U 4YeM Mbl AenAAeMca. Dmu
nammepnul uziyuaromcea eoene. Kozoa, 6 pesynomame pacuiupenus co3Hanusa, HAUWIU NAMMEPHbL
KauecmeeHHo 160110UUOHUPYION, IMO OKA3blEAeH NOJI0HCUMENbHbLIL I PeKkm Ha OKpyycarouux.

[Tockonpky MBI omrymaeM Ha ce0e BIMSHHS HW3MEHEHHS W paboTaeM Haa TeM, YTOOBI
MPHUCTIOCOOUTH U aJaTHPOBATh CBOM BHYTPEHHHE MeXaHU3MbI U 1ienu, [Ipodeccop Tumnep npemiaraer
colepkaiiee Haaexxay obonpenue. IlogHumas MHIMBHUIYalbHOE CO3HAHUE, MbI PACIIUPSEM CIEKTP
U3ITy4yeHUs, U “B TaKOM CIydae KaXKIIbIii MOXXET OKa3bIBaTh HEKOTOPOE BIMSHHE Ha MpeoOpa3oBaHHE
MAacC CBOMMH JIMYHBIMH MOJISIMU U3JTydeHUs” [6].



BAXHOE ITPEOGPA3OBAHUE

[Tyts mpeoOpa3oBanus HeceT B cebe oOemanme nepeMeH Ha KJIeTouHoM ypoBHe, Bkmouas JJHK.
OueBUIHOCTH TOro obcyxkaanack Ha npumepe JETENM MHJNIO. Mbl nonumaeM, uro nama JIHK
[IO/IBEPIaeTCsl BIMSHUIO BHEIIHUX 3HEPIeTUYECKUX MCTOYHUKOB. DTO IPEAINOIOKEHUE OTPAXaeTcs B
HuxecneayromeM yreepxaenuu [lonkopauka Gununma /Ix. Kopco nmocrne ero 6ecen ¢ uccnenoparenem
H-pom ['ucnepo @ueuem B 40-x ropax:

“A oyman, umo mo, umo OH HA3bIEAN GOJIOKHOM GHYMPU KAMCOOU KIemKu, - OUKAs U
ceepxecmecmeeHHas meopus. Imo 60710KHO AKMUBUPYEMCA HEKUM KOCMUYECKUM Oelicmeuem uiu
dopmoit InekmpomazHumMHO20 u3NYUEHUA, HENPEPLIBHO OOMOapoupyrowum 3emnto u3 GHeutHezo
UCMOYHUKA U PE3OHUPYIOMUM C NOCHLOSAHHBIM 60CCHIAHOGICHUEM ITEKMPUUECKOU AKMUGHOCHU
mozea” [7].

HecomMHeHHO, U3 3TOTO YTBEPXKACHUS MBI TIOHUMAeM, YTO BHEIIHWE (aKTOPHI, BIUSIOMINE HA
JHK, He HoBas unes. Taxke 04eBUIHO, YTO OHA CUUTAIACh YEM-TO U3 Psa BBIXOISIIUM HEKOTOPBIMU
Hay4YHbIMU ymMaMu BpeMeH [[-pa Dreqa.

UTO TAKOE PEAJIBHOCTB?

Pacrymiee oco3HaHMe UMEET AEN0 C BOIPOCAMHU OIIYIIEHHS pealbHOCTU. YTOObI MOHMMATH
3eMHBIE JIeNla, HaM TpeOYIOTCs 3HaAHME MCTOPUM U PEAbHBIX OKPYXKAIOUIUX HAac coObITHIl. Bo3MoxkHO,
II0Ka MbI 60peMC$I 3a IOHUMAaHHNUEC U HAXO0XJICHHUC NCTUHEBI B TpGXMCpHOI\/JI 3eMHOU PCAJIBHOCTH, 5Ta KHUT'A
BO3BMET Bac ¢ co00ii B cepy HEBUAMMOIO U HEMAaTEPHAIBHOTO.

Yenoseueckana 3601w0uusa xapaxkmepuzyemcsa “omkpvimuem” cyuiecmeosanus “Hoevix”
U3MepeHull U cxem HACMPOUKU HAWulell IHEP2eMUYecKoil OUHAMUKU. MU U3MepeHus cyu,ecmeyom
KaK nemenmol meopenus u 00CMynHsl 6HYmMpPU HAuLeil cCOOCMBEEHHOI MHOZOMEPHOU KOHPuzypayuu.
Pacmywee ocoznanue exnwouaem ¢ ceda NOHUMAHUE MO20, YMO Mbl MONHCEM COZHAMEILHO
U3MEHAMb C6OU HympeHHue apxumexkmypuule ounamuxu. Ilocmynaa mak, mol pacuupaem eoene
C60IL Y2011 3peHUs, UM OObl 6MeCMUMb euje DOTbULYI0 YACHb MEOPEHUSL.

DHepreruyeckoe mnosie yenoBeka U YHupepcaibHas Kanubpyemas Cers (YKC) cyiiecTByroT BHE
HAILIETO OLIYIIEHUs PeajJbHOCTU. BhIpacTtas B CO3HaHMM, Mbl MOXKEM OKHIATh, YTO Hallla KOHLIETIUS
peanbHOCTH OYyJEeT pacHIupsIThCSA BhIMIE HbIHEMTHUX Bocmpustuii ['omo Cammenc. B 3Toii kHUTE MBI
3HAKOMHUM C MJEEH O TOM, YTO Mbl MOYKEM BJIMATH HA DHEPIETHUUYECKHUE MOJIA IPYroro MHAMBHIYyMa
MOCPEJCTBOM B3aHMMOTHOIIICHUSI YEJIOBEKA C YEJIOBEKOM. JTa HJIEes HE BBIXOJUT 32 PaMKH HAy4YHOU
MbIcIH. MBI oTcbUTaeM unTtarens kK 3ameuanuto T.W. bupaena [8]:

“Cywiecmeyem npouHas cKaNApHas 3INEKMPOMAZHUMHAA OCHOA — AOCONIOMHO HAYUHAA
0CHO8a — 0171 OpesHell udeu 0 “uyeaumenbcmee aypvl” uau aypudeckux men’.

Tepmun “aypuueckue Tena” 3/1eCh HCHOJIb3yeTCcs Kak HauOosiee oOIIas ccblUIKa Ha BCe
KOHIEMIUHN “TOHKOTr0” 3Heprerudeckoro Tena. IMeHHO B TakoM cwmbicie ero ymorpebmnser Tomac U.
bupnen - rimaBHBIN CTOPOHHUK CKaJISPHOM 3JIEKTPOMArHUTHOM TEOPUHU U H300peTaTeIh YHEPTeTUUECKHIX
npubOpoB  “CBEpXHACTPOIKM™ (M3BICUEHHE SHEPrMM U3 BUPTYaJbHOrO MpocTpaHcTBa//lupaka
Mopsi/Kocmuueckoit Cetn). T.W. bupaen paccMarpuBaeT MO3T Kak



“Cranapuvlii.  unmepgepomemp-0emeKmop He3eMHbIX naApamempos. Imo no3eonsem
6uU0eHUe HA pPACCMOAHUU, ACHOBUOEHUE, ACHOCTAbIUAHUE, MmeNenamulo, 3HAHUEe NPOuLI020 U
Oyoywie2o, ncuxokunes u m.0. — KOHEUHO, 6Ce AGNEHUA KIACCUYECKOU NaApPancuxoiouu
00BACHAIOMCA HENOCPEOCMBEHHO Meopuell CKAIAPHO20 riekmpomaznemusma” [9]

TO, YTO ceiyac MBI paccMaTpuBacM Kak IMapaHOPMaJIbHOC, OJHAXK/bl MOXCT CTATb AJIA HIO,HCﬁ
HOpPMaJIbHBIM, 100 MbI YUUMCS 1IO0JIb30BAaTBbCA W PA3BUBATH I‘I/IHep(I)YHKI_[I/II/I MO3ra M KICTOYHOC
Hp606p330BaHI/Ie Ha BCEX YPOBHAX HaAIEro CyHicCTBa.

B UT'PE COSHAHUE 1 HAMEPEHUE

Berynas B apy HOBoi1 Teopuu u HOBoM ¢u3uku, T.W. bupnaen u npyrue nporpeccuBHbIe HaYHbIE
MBICTHTENH, Takue, Kak [Ipodeccop Twumiep, roBopsaT: B Hameil peansHocTH yM 1 HAMEPEHUE
WUTPAIOT pOJIb CO3HATEIBHOM MNpUYMHBL. B 3TOH KHUre M B Hallled NapaJurMe pealbHOCTU MBI
paccmarpuBaeM HAMEPEHUE kak peanbHyto cuny. EnuHCTBEHHBIN cnioco® oxapakTepu3oBaTh 3Ty
CHIly — Memacguzuyeckuil (céepxgpusuneckuti), 16O OHA BbIIIE TOHITHUS OPTOJAOKCATIBHON (HU3HKH.

B kommexcme peanvnocmu, 0CHOBAHHOU HA HEGUOUMBIX OP2AHUZAUUOHHBLIX NAMMEPHAX
enympu Hesuoumvix usmepenuit, HAMEPEHHUE — cuna, komopasa ciayxcum, umoovl usMeHsmb,
evloupames, npuoasams Gopmy, moouduuyuposams u OpzaHuU308bI6AMb IMU NEPEUYHBIE NAMMEPHDL.
Kozoa oxaszvieaemca n1060e u3 mux GAUAHUIL, UHPOPMAUUOHHBIE NOAA, Gopmupyrujue
MamepuanvHolit mup, menaomcs. Takoe uzmenenue yckopsaem puzuueckue usmenenue.

Pacuupsis cBoe moHMMaHUE BBIIIE OTPAHUYWBAIONIETO B3TJIANAa HAa TO, Kak ‘‘Habmomarens”
BO3JICHCTBYEeT Ha pe3yjibTaT AIKCIEPUMEHTa B (DM3MKE YaCTHIl, Mbl BXOJAUM B CO-TBOPEHHE CBOEH
peansHOCTH. CO-TBOPEHHE PEATHLHOCTH — CJEAYIOIee MOCIaHue, KOT/1a Mbl MPUXOJAUM K MOHUMAHHUIO,
9TO

“Mexanuszmol  yukauveckoui padomor Taiyzel padomarom uepe3 6Oecco3namenbHwlil
Maznemusm. Imo nomozaem yCuiueamy RUMAIOUWUIL MAZHEMUZM CO3ZHAMETbHBIX 603MONCHOCH eIl
unu peanvhocmeir” [10].

DTO MONTHOCTHIO COOTBETCTBYET OMHCAHMIO, NaHHOMY JlokTopom Hayk, ¢uzukom CTHBEHOM
[Terepcenom B ero kuure Keanmoeas meopus Tai Yu: Taney yma nao mamepuei. CtuseH llerepcen
MPOJIOIKAET OOBSACHATh, KAK CO3HAHME B3aUMOJICHCTBYET C “IIa0JIOHOM KU3HU

“(Illabnon)... cozoaem zeomempuro MHcU3HeHH020 noaa. On aenaemca cunoil, Komopas
oguzaem HNOMOKU UCHMOYHUKOS noasa no meny. Takasa mampuuya makyice Modxcem 0Ovimp
3anpoOPaAMMuUpoOana 6 COZHAHUU UWIU MO32€ NOCPEOCmEoM IMAanonnvix acnekmoe (Taiyszol),
OMHOCAWUXCA 8 KOHKPEMHOMY pacnoiodcenuio ¢ mene” [11].

Marpuria, maliaoH, pemnieTka, MarTeépH — BCE 3TU ONPENETEHUS OTHOCITCS K T€OMETPHUYECKOM
dbopme. ['eomeTpust — OCHOBA Pa3BUTHS BCEX KUZHEHHBIX (HOPM.

“@akmuuecku, éce HCUHEHHbIE DOPMbL ACTAIOMCA 2COMEMPUUECKUMU RAMMEPHAMU, HO
MO He 6UOHO RpUYUHHOMY 3penuto” [12].



Ot10 Xxopomo oobsicHmI [pyHBanio Menbxucenek — ¢pu3uk u ocHoBarenb L[Berka XXuznu. Tewm,
YTO HE BHJHO INPUYMHHOMY 3pPEHHUIO, TUPIKUPYET “NoJpasyMeBacMblii MOPAIOK’. DTOT TEPMHH
ucnonb3oBan ¢us3uk JpBun bom ans  0O0bSCHEHHS TOro, 4YTO Halla pPEaJbHOCTb SBJSETCA
“pacKpbIBAIOIIUMCS” TIPOSIBJICHUEM OPraHU3YIOIIEro MOTEHIIMANA, a pa3yM He Cpa3y HaMHu BUUM.

“Cocnacno bomy, npoucxodauwiee 6 npocmpancmee-epeMeHu Onpeodeaemca mem, 4mo
HPOUCXOOUM 6 HEIOKAIbHOU PeabHOCmU 8bluie npocmpancmea-epemenu” [13].

Hoxtop Amut ['ocBamu pacmupser 3Ty uuaer B kuure Camoocosunarowas Bcenenumas — Kak
CO3HaHUe co-Mmeopsiem MamepuairbHulil MUup.

T'OJIOTPA®UYECKA S CBSI3BAHHOCTh B MHOI'OMEPHOM PEAJIBHOCTH

JbBuny  boMm, ¢Qusmk, BHecmMd OTrpOMHBIA BKJIax B O0JACTh KBAHTOBOM  (DHM3HKH,
“ronorpaduyecku’” CBS3BIBAET HAC C KaXKIbIM AacleKTOM MAaTepuu, CO3HAHUSA M BUIUMBIMU H
HeBUIUMBIMU BceneHHbIMUA. MBI — 9acTh OJHOTO OOIIMPHOTO “TONIOABWKCHUS . BOUCTHHY, pa3iencHue
— wuno3usa. CornacHo boMy, B ¢cBoell OCHOBE BCE Mbl “HEpa3pbhIBHO’ CBS3aHbI, HECMOTPS Ha WILIIO3UIO
pasnenenus [14]. Orta CcBA3aHHOCTh OXBAaThIBAE€T OOLIMPHOE HPOCTPAHCTBO HEBUJIUMBIX aCIEKTOB
CIIOKHOH, HO 3(h(PeKTUBHON CTPYKTYphI Hamiel BuauMoi Bcenennoil. 1160 B ocHoBe »Tol Bceenennoit
JSKUT TAyTHHA, BpPALIAIOIIASCS HA BCEM NPOTSDKEHHHM OECUMCIICHHBIX HM3MEpPEHH. JTa TayTHHA
CBSI3bIBAET BOEAMHO MHOTOMEPHOE IMOJIOTHO (KaKk OECKOHEYHYIO 1IETb), MyJbCUPYS KU3HEHHOW CHUIION
BCEr0 CYIIECTOBAaHUSA. DTO BBIPA3UTENbHO onucaHo bpaiisHom ['puHOM B €ro yTBEp)KICHUHM B KHUIE
O¢ghexmusnas Becenennas:

“Ilonomno naweii Bcenennoit — unmeHcueHo nepeniemennblil MHO2OMEPHbBLIL 1a0UpUnm, 6
Komopom cmpynsl Bcenennoii 6eckoneuno cniemaromca u euOpupyiom, pummudecKu nyabCupys
coanacho 3akonam kocmoca” [15].

I''IYBOKAS CBA3b

Iloonumasn ceoe ocoznanue, 00HANHCOBL Mbl NPUOEM K NOJTHOMY HNOHUMAHUIO HE MOJILKO
CYULeCmeo6anus HAWUX JUYHBIX IHEP2EMUUECKUX noJiell U NAPAHOPMATLHBIX CROCOOHOCHmell, HO U
MHO20MEPHBIX 2panell u npupoovl nawen cyuwinocmu. Takywce, Mbl npudem K NOHUMAHUIO HaAuiell
ceazannocmu ¢ Bcenennoii, opyz ¢ opyzom u enyboxoii npupoowt ceszu Yenosexa c Yenosexom.



Hoceﬂmeuue 6 ceem

I'maBa 1

Hcemopusa Ilezeu

Xopouio bvims uckamernem,

Ho pano unu nozono mei natideuts ...

U mozoa npasunvro omoams mo, 4mo mol Hawie, -
0ap mMupy u mem, Kmo e20 npumenmn.

Yaiixa [oiconaman Jlusunecmon

Puuapo bax.

C nepeovim oblxanuem mwl noceAwaemcs 6 WKOJLY HCU3HU HA nianeme 3emiis.
ﬂblxaﬂue yefzy6ﬂﬂem nocesuleHue 6 C6AUEHHY0 WKOLYy HCU3HU.

Bce Ha4aJloCh, KOrja...

Cy1ecTByeT MHOKECTBO MHEHHUM, KaK Mbl MHKAPHUPYEMCS Ha 3Ty IUIaHETy... 1o Musoctu
bora, cTos B ouepeau, yToOBI CloJa MOMACTh WM Onarofaps KOCMHUYECKOW ciyyaiiHocTH. B mMoem
cllyyae s poAMiach Tak OBICTPO, YTO aKyllepKa He MOBEpWJIa MOEH MaTepH, KOr[a Ta M03Baja €€ U
cKazaia, 4To 1 yxe 37ech. “Bam pebeHOK He MOXeT ObITh 3/1ech!” — KpHUKHyJa OHAa M3 COCEIHEH
KOMHAaThl. Y IMBJIEHHas MaTh Mpokpuyaia B oTBeT: “Ecin Mol peOeHOK HE MOKET OBITh 3/1€Ch, TOT/AA
4T0 3T0?” Takoe COMHUTENILHOE TPUBETCTBHUE TUIAHETHI 3€MJIS 3aCTABIISIET MEHS CMEAThCS KaXAbli pas,
Korza st 00 3ToM Jymaro!

[TomHI0, YTO XMBO MeYTaja 0 MHATH JeT. MOXHO cKa3aTh, y MEHS ObLJIO CTPEMJIEHHE YTO-TO
YBUJIETh WJIM JKMBOE BooOpaxkeHHe. Bokpyr cebs s oco3HaBasia “kKommaHuio”. CaMbIMHM JTy4IIHMH
TOBapUILlaMH 110 UrpaM ObLIM BOOOpa)kaeMble CBETSIIMECS CYIIHOCTH, C KOTOPBIMU 5 pa3roBapuBaja
HECKOHYaeMbIMM 4acamMu. MHorma s Buaena ApYTruUX CBETAIIMXCS CYIHOCTEH € KAaKOW-TO OYEHb
HEJPYX)eT0HOW 3Heprueld. NHCTUHKTUBHO s 3HaNA, YTO UM HE CleAyeT NoKydarb. He ObLio maxe
HaMmeKa Ha JII0OOMBITCTBO, IOTOMY YTO MX DHEPrus OTTalKHBaja MeHs. MIHOrma s 1ymaro o TeX paHHUX
MEPEeKUBAHUAX U YAMBISIOCH CETOAHSIIHUM MpoOjeMaM pPAclO3HABAHUSA M HECYXACHUS, CTOSIIUMHU
nepest KaXxabIM U3 Hac.

B Bo3pacte msATHM ser s cTasia CBUICTENBHUIIEH  OECCMBICIICHHOTO 3aXJjlaMJICHHUS Halleu
KBapTUPBl CBOMM OTIIOM. Pa30mBas Bce B MyX W Mpax, OH MOJOIIEN K CTeHe, KyJa MaMma MOBechiIa
HECKOJIbKO PHCYHKOB, KOTOPBIE€ Ha ATOW HeJese s HapucoBaja B JIETCKOM camny. OTell copBall UX CO
CTEHbl C THEBHOM THPaT0il HEKOHTpoJMpyemoro rHeBa. lloka OH pBajl MX Ha KJIOYKH, BO MHE
MPOUCXOAMIO YTO-TO CTpaHHOE. BO3HUWKIIO OIIymIeHWe, YTO BOKPYr Hadan (OPMHUPOBATHCS KOKOH
SHEPTUH, KaKUM-TO 00pazom MeHs Onmokupys. OmrymieHue “cBsi3u’, KOTOPHIM HapsAy C BUACHHEM S
Bceraa oOjagana, ucyesnno. Bo3HUKIIO HOBOE ONIYIIEHHWE - MHE OCTAaBUJIM TOJIBKO OJIHY CBSI3YIOIIYIO
HUTb SHEPTHH, K CUACTHIO COJIEPKAILLYIO TOJIBKO PaOCTh U HAICKIY.



C Tex mop Moel MOCTOSSHHOW TEHbIO CTaj aJIKOTOJu3M oTia. bpuia cepeauHa MATHAECATHIX
rOJIOB, BpEMsi, KOTJ[a CUTYaIlMH KECTOKOTO oOpallieHus 3aMaTduBaliuCh; UTAK, MOsI CEMbsi O0poIach 3a
COXpaHEHHe TaK, KaK TOJIbKO MorJia. He cyiecTBoBamo mporpamMm MOMOIIH, TOCTYITHBIX O€THOW CEMbE;
He OBUI0O HU TOMOIIM, HHU TOJACPKKHA CO CTOPOHBI OOmMHBL [0 32 TOJOM COCTOSHHE OTIa
YXYIIIAJIOCh, TIOCKOJIBKY aJIKOT0JIb Opail cBoe. Co BpeMeHeM €My IOCTaBWJIM JUArHO3 MapaHOUIaIbHAS
mu30(peHus.

IlepBbie TOABI yueObl s mpoBena B Karonndeckoi mkone. C caMoro mepBOro JHsS HAa MEHS
[OCTaBWIN KJIEHMO HapylIUTENs MOPAJKa, JOXKHO OOBHMHIEMOro B HapylIeHHMH mopsjka B kiacce. C
caMoro Hayajia MHe ObIIO O4eHb TpyIHO. MOsl yUuTeNbHUIIA, OIHA U3 MOHAXUHb MOHACTBIPS, YrpoxkKaja
BbITHaTh MEHS M3 Kjacca “Tak OBbICTPO, YTO 3aKpYXHUTCs rosnoBa”. SI He moaxoausa IPYyruM JETAM;
YaCTUYHO IIOTOMY, YTO IIOYTH BCE (BKJIIOYAsi MOHAXUHb) IIPE3UPAIN HAILY JOMAILHIOK KU3Hb, a TAKXKE
IIOTOMY, 4TO 5l IIO-IIPEKHEMY IPOBOJMJIA MHOTO BPEMEHHM OJHA. B TpeTbeM Kkiacce MOHaxWHs, B TO
BpeMs ObIBIIass MOEW Y4YUTENIbHULEH, CIpocuia, KTO U3 JAeTed XOTesl Obl CTaThb MOHAaXWMHEH, Korjaa
BbIpacTeT? MHe Ka3aJloch, YTO CTaTh MOHAXMHEW ObUIO ObI CKa30YHBIM 00pa3oM XHU3HH. MOHACTBIPD,
I7le J)KMJIM CECTpbl, Ka3ajcs KpacuBbIM ABopLoM. S mroOuna ObiBaTh B IiepkBU U jrodmia bora. C
pPafoCThIO s BCTala. YUMTEIbHUIA NPUCTAIBHO IMOCMOTpENAa Ha MEHSA M pe3Ko oreeTwia: “‘Moionas
neau, tede MpUAETCs MPOWTH NOITUA TYTh MPEXJIE, YeM Thl KOrJga-HUOYyIb CTaHEIlb MOHaxuHei!”
VYHUXKEHHAs U CMYILEHHas s IOMHTEPECOBallach, YTO CAEJala HE TaK, YTO BBI3BAJIO Takod IrHeB. S He
OCO3HaBaJIa, YTO MOSI CEMbsSI U 5 CTAJIN [T0O30POM MPUXOa U3-3a COCTOSIHUS JIENT IOMA.

PemmMocTs MaTepu 3allUTUTh U 00ECIIEUUTh HAC cTajla HeyaepxkuMmoil. Hanepekop Bcemy, oHa,
HaKOHEL, pa3Beslach C OTLIOM, KOIAa MHE ObLIO AecsTh JieT. OH NOJy4Yuil KaKoe-TO JIe4eHUue OOJIe3HHU, U
1ocje JKEeCTOKOM ropuauueckoil OOphObI Cyl MPEAOCTaBUI €My IpaBa Ha IMOCEUIEHHs, HO TOJIBKO C
Moero cornacusi. Takoe ropuaudeckoe pereHue Obulo KpailHe HEOOBIYHBIM, €CIIU YUECTh, UTO MHE OBLIO
BCETo JiecaTh JieT. Mosi ceMbsi Oblila CTPOTr0 XpUCTHAHCKOM M Bcempolatoniei. Bcem xoTenock BepuTh,
4TO OTell U3MEHMIICS, II0ITOMY 51 COIJIACHUIACh HAa €XKEHEAEIbHBIC MOCEUICHUs €r0 MO BOCKPECEHbBSIM.
Chauasna, Ka3ajaock, Bce 1UIO MpekpacHo. OaHako, yepe3 HeOONbIIOW MPOMEKYTOK BPEMEHH s Hadaja
COMHEBAThCs, BCE JIM UAET TaK, KaK JOJKHO OBbITh. S| 3acOMHeBanach, 1EHCTBUTEIBHO JIH OE30M1aCHO €ro
MOCEIIaTh MOEMy MJajiieMy Opary, cecTpe U MHe. B To Bpemsl, B Hallell KyJIbType JieTei He TOOIpsITH
“paccka3blBaTh”’, IO3TOMY, YBUJIEB AJIKOIOJIb B JOME OTIIA, I COXPaHHUJIA 3TO OTKPBITUE B CEKPETE.

OpHaxxpl, KOT/Ia OH 1IN, YTOObI Hac 3a0path, sl BRIMVISIHYJIA U3 OKHA CBOEH CIaJbHU HA BTOPOM
JTake W yBHJENIa €ro sHeprerndyeckoe mnoje! B ero sHeprum 4Tto-TO OBLJIO HE Tak, s ONIyIIana ee
“HeOnaronpusTHOI”. 5l 3Hana, 4TO GOJIBIIE HAM HE MpHIETCS ero BuaeTh. Huuero Hukomy He ToBOps O
TOM, 4YTO COOMpArOCh CleNlaTh, ¢ CIYCTHJIACh BHU3 U BBIILIA HapyXy. B mpucyTrcTBUH, Ka3aloch, BCEX
cocefieil s (usmyecku BbIBesa Opara U cecTpy M3 MamMHbBL. JIMIIOM K JIMIly S BCTaja mepes OTIOM U
cKazaia, 4Tto OoJibIlle Mbl HE coOupaemcs ero BuaeTb. KoHeuHo oH oueHb paccepauics. [locnemqnumu
cinoBamu otia OputH: “Tlerrn DHH, Korga-HUOYAL s Oyay aaxke ¢ ToOo#!” B 3TOT MOMEHT CHIIBHBIN
My’KUMHa, KOTOPBIH CO BPEMEHEM CTAaHET MOHMM OTYHMMOM, BBILIEN IOCMOTPETh, YTO 3a Cymaroxa
TBOPUTCS Ha ynuue. Sl onryTuiia ero moAAep KKy U CMOTJIa TBEPIO HACTOSITh HA CBOEM.

OTCI_I HUKOraa OOJIbIlIe HE IBITAJICS YBUJACTh HAC CHOBA, U 1 HUKOI'Ja 0oJIbllIe HE orjigaeiBajiaChb

Ha npornwtoe. S 3Hana To, UTO BUIENA. byayun oguHHAIIATHICTHEH IEBOYKOM, s OCO3HAJIA, YTO BCE MBI
CTaJIi CBOOOIHBIMH, BKIIFOYas MOETO OTIIA.

K JITOBBU bOT'A



OTU COOBITUSL CTald OCHOBOW JJISl CIEAYIOLIEro YPOBHS MOCBsIIEHUSA. B oguHHanUIaTHiIETHEM
BO3pacTe Moe “BuJieHHE” Hadalo emle OOJbIle OTKPBIBAaThCs. S Bceraa Obula pelMrHO3HBIM PEOSHKOM.
Ceityac Mol uaTepec Kk bory u penuruu Hayan ycuiauBathes. B TeueHne cieayronmx HECKOIbKUX JIET 5
IIOCeIala HECKOJIBKO JPYIUX LEPKBEH — €MMCKONMAJIbHYI0, IPUXOACKYI0 U METOJUCTCKY0. S Bceraa
meixa B XOpe M YacTO Wrpajia polib POXKIECTBEHCKOTO aHrella Ha €XKEroJHBIX POXKIECTBEHCKUX
Mackapagax. MHe ObUIO MATHAALATH, KOTAA S MOJy4YHJIa MEPBBIA OMBIT OIMylieHus >Hepruu bora. S
COCTOsUJIa B XPUCTHAHCKON TyXOBHOMW I'pYyIIEe MOJOJBIX KeHIIKH. V3ydas bubnuto, s yntana o Tom, 4To
ciaBa U Benuuue bora 3actaBisuin OaeAHETh Aaxke ropsl 1o cpaBHeHHto ¢ Hum. S HaunHana omymars
BaxkHOoCcTh Ero mnpucyrctBus. Kierku Tena HaunmHamu BHOPHpPOBaTh, M S YYBCTBOBAJa CHIIbHYIO
MyJbCALMIO0 BO BCEM CBOEM cyllecTBe. S mymarna, MeHs TOTOBAT K NepeHocy Ha BepmuHy ropsl! S Obuia
MoJaBJICHa, HaIllyraHa U OBICTPO 3axJIonHyJa “ABeph’ bubmmu. DHeprus TBopma meiTanach Mmoka3arb
ce0s, HO s ele OblIa HE TOTOBA.

Heckonbkumu rogamu mo3sxe st BlOpaia MoKUHYTh 10M M BocTpeOoBaTh cBoOo1y. Kak u MHOrHE
MOJIPOCTKH, OCOOCHHO PACTYLIME B PEIUTHO3HBIX CEMbSX, S UyBCTBOBAJIA, YTO MOS CE€Mbs CIHMILKOM
cTpora. Sl 3aKOHYMIA INIKOJIY M B BO3PacTe BOCEMHAJUATH JIET BBIILIA 3aMYXK, CICIIAB IPAHIUO3HOE
3asBJICHUE CEMbE, UTO OTHBIHE OY/y CIe10BaThb CBOMM COOCTBEHHBIM ITPABUJIAM.

Mot Myx 3anucaics B apMUIO U IIPOBeJ roj BO BeeTHaMme. HekoTopoe BpeMs CIIyCTs ocie ero
BO3BpAILICHUs IOMOH, 51, KaK 1 MHOTHE JIpyTrHe, 3a/1aBajach IJIaBHBIMU Bollpocamu o ku3HHU. Lllen koHen
IECTUACCATHIX M HadaJlo cemuaecaToix roaoB. Hacrynana Opa Bomosnes. Boiina Bo BeetHame ckopo
3aKOHUYWJIACh, M CIENYIOLIEH CTYNEHBIO IIpOLEecca HaIIero KOJUIEKTMBHOIO POCTa CTaHOBHWJIOCH
Camooco3Hanue. HecMoTps Ha TO, 4TO s HE HIpUHHMMAja MPSAMOrO ydacThs B JUKOM OTKase,
XapaKTepU3yoleM MIeCTUAECAThIE TOJbl, OH, HECOMHEHHO, Ha MEHsA BIUsAI — 5 ObUIa 3aXBayeHa
SBOJIIOLIMOHHOM BOJIHOM, CTUMYJIMPYIOIIEH TO BpeMs. K ToMy BpeMeHM MHE UCITOIHWIOCH JBALATh JIET.
Hakxoneny Most xu3Hb ObUla B MOMX pykax. S Obula 3aMykeM 3a CBOeH JETCKOM JH000BBIO, MMena
XOopolyto padboTy U KpacuBblil oM. U Bce ke 5 3Haja, YTO YTO-TO YIIYCTHIIA; BHYTpHU Obljia IyCTOTA.

HecmoTpst Ha To, 4TO BCe BpeMsi MpOBOIWJIA B TMOKIOHeHWH bory, s Bce ele He omrymiaia
xKelmaemMoul CBSI3M. MEHs y4uiu: €ClIM KTO-TO JAECUCTBUTENBHO YBUIUT JUIO bora, oH wian oHa He
BBDKUBET. [10 MOJIOIOCTH M HAUBHOCTHU 51 BEPUJIA, YTO ITO MPEAOCTEPEKEHNE 03HAYAET CMEPTh. TeM He
MEHee, MOH 3HTy3Ma3M M CTPEMJICHUE JOCTUIJIM TAKOTO YpPOBHS WMHTEHCUBHOCTH, YTO sI HE MOIJIA
oTKa3aThCs. Sl HEMCTOBO cTpemMuiach kK bory u paccyxaana: eciu Obl
bor 6p1 Mmoum Otiiom (Torna s He 3HanMa o Marepu borune), To
JIOJDKHO OBLTO OBITH TaKoe BpeMsi, Korna s Obuta yactuieit bora. Tak
s paccyk/aja, u 3TO 3aCTaBIIJIO MEHsI BCHOMHHATh CBOE €JUHCTBO C
borom — He ¢ borom crapeix nHen, a ¢ borom HBIHEIITHMM.
Tonkom 51 faxke He ObllIa yBEpeHa B TOM, YTO 9TO 3HAYMT. Bce, uTo s
3HaJla, - MOe camoe TJIy0oKoe jkelaHue Mo3HaTth bora B cBoei
CYIITHOCTH, CBOEH OWOIIOTHU, B ITO BPEMs, B OTOM MECTE, MPSIMO
ceiiyac B CBOEW XM3HM. SI He 3Haa, 4YTO CTPACTHOE >KEJIaHHE
no3HaTh bora OBUIO Takke JKeTaHUEM BCIIOMHHTH CBOM
cobcTBeHHBIN nyX. UTak, s crana uckarenem.

Bomnpoca o cymecrBoBanuu bora naxe He Bo3HUKaIO. S He
WCKaja 3Haka, s Bcerja 3Haja, uto bor cymectByer. EnMHCTBEHHOE,
: & 2% yero s xotena, - coequHenus ¢ Hum! Kak omrymaercst Takoit coro3?
WUnmoctpanus 1.1 “TBopenne” OrnsapiBasch Hazald, s HE YIUBISIOCh, YTO MOSI NEpBas MOIbITKA




OblJIa MPOCTO KOMUYHOM. S mpousa KHHUTY, PEKOMEHIYIONIYI0 CHJIETh B TEMHON KOMHATE CO CBEYOM.
MHe 3T0 moka3anoch )KyTKHUM, HO KaK YIIOMHUHAJIOCh PaHbIIIE... 1 IEUCTBUTEIBHO X0TeJa 3TOro cor3a. S
3aHaBecUsia OKHO IITOPOH, 3aKIJIa CBeUy, BRIKJIIOUMJIA CBET B CHAJIbHE U TpU pasa crnpocuiia bora: “Thi
3nech?” S mymana, 4To Mbl OMPUBETCTBYEM APYT Apyra Mpexe, YeM BOHUTH B COCTOSIHUE €UHCTBA.
[TepBbie ABa pa3za s 3agaBajia BOIPOC O4eHb MATKO: “ThI 31ech?” He mojiyduB nake HaMeKa Ha OTBET, B
TpeTuit pas s crpocuiia 0osiee CHIIbHBIM rojiocoM: “Twl 31ech?” Bapyr s ycibliana Tpu TPOMKUX CTYKa,
Kak OyATo KTO-TO cTy4asu no komony! Illtopa, KOTOpyro s MCIONb30Balia, 4TOObI yOEAUTHCS, YTO B
KOMHAT€ COBCEM TEMHO, ACHCTBUTEIBHO MCYE3JIa, U KOMHATa HAMOJHUIACH CBETOM. Sl Tak MCIyraaach,
4yTO BbhIOEXKAasla M3 KOMHATHI, YTOOBI MOKMHYTH AOM. BpiOexkaB Ha MOJyIEHHOE COJHIIE, S 3Haua, 4TO
Tsopen orBetmi: “/la, 51 31ech. Thl MOXKEIIh OCTAHOBUTH MyTaIONIylo TeOs Bemp . MTak, s nmpeanpuHsia
ellle OJIHY MOMBITKY.

B To Bpems s HUYEro He 3Hajga 0 MEAUTAIIMU WM MaHTpaxX. TemM He MeHee, 1 Hayaia IMOCTOSTHHO
npo ceOst MOBTOPATH: Sl BcroMHHAIO, 1 BCIIOMHHAIO, 51 BcrmoMuHato”. S cokycupoBanach Ha XpuUcCTe,
roops: “S u Otery — oaHO”. MHE XOTEN0Ch OLIYIIATh 3TO €IMHEHHUE C KaX/IbIM BIOXOM.

Korna s BepBble yBUa€na MIALMIYLIIUHI Iepeao MHOM KOOANbTO-T0Iy0O0! CBET, BOJIOCHI Ha I'OJIOBE
BCcTanu Jbpl00oM. S mpocuna y3Hath bora; a BApyr ciay4yailHO S COEIUHMIACh C YE€M-TO JPYrum?
Caepkaromuii Toy0ooi IBET cTal MOUM IOCTOSIHHBIM CITyTHUKOM. OH ObU1 CO MHOH, KyJa Obl g He
nounuia. Yepe3 kakoe-TO BpeMs 5 MOAHSJIACh BBIIE CTpaxa, M JIIOOOMBITCTBO Bo3oOmagano. 51
NOTSIHYJIach M JIOTPOHYJach A0 cBera. OH OLIYIIAJCS HPUITHO 3JIEKTPUYECKUM, >KMBBIM U OYEHb
MUpPHBIM. S Obl7a MPOCTO OuyapoBaHa TeM, KaK OH, Ka3aJoCh, TaHLEBaJl BOKPYT U 4epe3 MOU DPYKH.
Me:xny cBeTOM M MHOM cylllecTBOBajia CBs3b. Jlaxe, HECMOTpSl Ha TO, YTO $1 HE MOTJia MOHATh, YTO OH
IBITAJICS CKa3aTh, OH OUIyINaics MpaBWIbHBIM. OJIHAX/bl HOYBIO OH HE MO3BOJIMI MHE cnatk. Iloka s
Jexana B KpOBaTH, OH MAapWJI BOKPYI MEHS, cusii M JBUTasch. HEeBO3MOXKHO OTIABIXaTh MPH TaKOM
cBeToBOM 110Yy! S BBICKONB3HYJa WX MOCTENM M BbIIUIa B roctuHyro. Korma ceer ycummics, s
MIOYYBCTBOBAJIa HEKOTOPOE ONACeHUE U MHCTHMHKTUBHO cxBaTujia bubmuto, nepxka ee GJIM3KO K ceplly.
Bynyuu Bce elie He yBEpeHHOH B TOM, UYTO BMXKY, BHYTPH BO3HMK BOIIPOC, HE B rojiOBE, a B 00JacTH
cojlHeyHoro cruiereHus. S cmpocuna cer: “Uemy TeOe cieayer MeHs Hayuuth?”’ Hakoneu-to,
NPaBUJIBHBIN BONPOC U OTBET. S MOUyBCTBOBANA PafOCTh. Takxke, s OlIyIlaiga BOKPYT ceOs Mpa3/IHUK,
MOKa CBET YCHWJIMBAJICSA [0 TAaKOW CTENEHH, YTO CTajJl OTPOMHOM 3aBecoil o3apeHus. [lotom 3aBeca
ucyessa, W C Bepxa TOJIOBBl 4Yepe3 BCIO MEHS Hayana Teuyb SHeprus. Bapyr s Bcmomaumina! Bo
BCEIOTJIOLIAIONIEM B3PbIBE SHEPTHUH s OLIYTHIIa ceOsl “‘He MMEIoLIel Havala 1 KOHIa .

ToHkass SHeprusi BTEKajga M BBITEKAJNA M3 Teja 4epe3 KAKIAYH KIETOYKY MOEro CyIIeCTBa.
[ToBcronty ObLIT CBET, CO3/AaBast OIIYLIEHHE TOTO, YTO 5 BbINaga0 U3 BpeMeHu. HaronHneHHas sHepruei u
CBETOM, 5 OlLyTHJIa 0e3yciI0BHYIO 11000Bb bora — TBopIiia — HUKaKoro ocyX/1€Hus, TOJIbKO OeCKOHEUHas
mo60Bb. S 3Hana, yro bor >kuBoil u xopommii — oueHp M0osAmui bor. Mue 6bU10 BUaeHHEe XpHUCTa HA
Kpecte (Onaromapsi CHJIBHOMY XPUCTHAHCKOMY BOCHHUTaHMIO). OH H3JIydajd CHJIBHYIO SHEPrui0 H
roBopu TBopIly ci0Ba JH0OBH. DHEPrusl yCUIMBAIach, U ObUIO OLIYyIIEHUE, OyITO BCE KIETOYKH MOETO
TeJda BKIIOYWIM Ha TOJIHYIO MOIIb, M 3Ta SHEPrusi Meperpysmia MOU KOHTYpbl. DTO Kak HMETb
HanpsbkeHne B 220 BOJBT B Tele C MNPOBOAAMH, paccuuTaHHbIMH Ha 110 BombT. Dkcraz ObLI
MyunTenbHbIM! Sl Makana ciezaMu pagocTy U 6yarogapHocT. He 3Haro, Kak J10Jro mpooikanock 3TO
COCTOSIHME, HO HE Crajia BCIO HOYb. MOs JKU3Hb HaBCerJa M3MeHWIach. Takas J1000Bb, TAKOW CBET... U
YBBI, TAKOE CMATECHUE!

Ja! bor Obu1 BCceM, 4TO s mpeanonaraia, u gaxe oonpire! bor - moOsmuii BeIlIe BCIKUX CIOB!
Takue BOCKIMIIAHUS BBIPHIBAIUCH M3 MOETO pPTa, a TJia3a NMPAKTHUYSCKH BbUIC3aTU HA J100. SI OBICTPO



npuoOpesna penyTalunio dKCIEHTPUYHOM ¢ MeHol y pra (win xyxke). MHe OTYasHHO XOTEeJIO0Ch MOHSTD,
YTO MPOU30ILI0. MHE XOTE€IOCh OCBOUTHCSI C HOBBIM YPOBHEM OCO3HAHMSI, YUTOOBI pa3BUTh CIIOCOOHOCTH
MTOBTOPUTH OUIYIIIEHUE U 3aT€M B HEM JKUTb.

He 3Has, xyma uaTu 3a OoTBETaMHM M PYKOBOJCTBOM, S OOpaTWJIaCh K TE€M JIOJSAM, KOTOpBIC,
KOHEYHO, JOJDKHBI OBUTH 3TO 3HATh, - K PEIMTHO3HBIM JIUAepaM B Moel xu3Hu. Ho uXx oTBeT ObLT HE
MPOCTO OCBEIICHUEM TOI'0, Ha YTO 5 Hajesach. “‘Kak Bbl MOIJIM MOJYYUTh Takoi onbIT? Bam Bcero 22
roga. B Bac ectb Heuto cTpanHoe. [louemy bor roBopuin nmenHo ¢ Bamu?” YyBcTBYsl ce0sl HECKOJIBKO
00eCcKypaXeHHOH, HO HE TOTOBOM OCTAHOBHTHCS, 5, HAKOHEI], HAIUIa Ty, KTO ACHCTBUTEIHLHO, Ka3aioCh,
cllyllaja M Morja MUMETb XOThb Kakue-To oTBeThl. ‘“IlocMOoTpuM, BHIEHHE Hayajioch co cBera?” —
crpocuia ona. “Ila, ma, ¢ kpacuBoro cBera!” — orBeTujia a. OHa 3ajaja €ile HECKOJIbKO, Ka3aloCh,
YTOUHSIOIIMX BOMPOCOB, M 51 HayaJla YyBCTBOBATb, YTO Mbl JJOCTUTAa€M HEKOTOpOro ycrexa. JKeHmuHa
JIOJDKHA 4TO-TO 3HaTh. M Hakonen, Benukoe “Ara”! Ee BbIBoag MeHs mpepocteperai: “Huxorma He
3a0pIBaii, uTo CaraHa — aHTeN CBeTa M BENUKWI OOMaHIIMK’. B310XHYB, s OCO3HaNa: mopa IHepecTarhb
TOBOPHUTH O CBOEM OIYIIEHUH U MPOJI0JIKATH MTOUCK.

CMVYIIEHHAS CBETOM

Sl mpuHsIa pelieHue CHOBAa OIMYTHTHh COCTOSHHUE O€3yCIIOBHOHM IJIIOOBH W TIOKIISJIach, YTO B
CIICAYIONINN pa3 “Oyay yIepKUBaTh U HE TIO3BOJIIO €My YCKOJB3HYTh . B Takom nyxe, mocnenyromue 15
JeT s W3ydalia BCE, YTO, MO-MOEMY MHCHHIO, MOTJIIO Obl OOBSCHUTH, M, CIIEOBATEIBLHO, O00pecTH
WHTCHCUBHYIO SHEPIHI0 JIIOOBH, KOTOPYIO s omlyTwia. S morpy3wiack B OONIMPHOE M MHTEHCHBHOE
W3y4YCHHE OCCUHMCIICHHBIX U Pa3HOOOPA3HBIX TMOHATUH W TUCIUIUIMH. I HaMepeBasiach HAWTU BCE, YTO
CMOTy, YTOOBI TIOJIyYUTh HEKOE UYYBCTBO WM OIIYIIEHHWE SHEPrUM MTHOBEHHUS O€3yCIOBHOM
BoxxectBennoii JIro0BH.

BoT cunibHO cokpallieHHbIM 0030p HEKOTOPHIX MOMX HCCIIEJOBAHMI; YBEpEHa, YTO MHOTHE LN
HEKOTOPBIMH M3 ITHX € IyTed. Sl Hayana ¢ KHUT M cTaja HEHACBITHBIM HOBHUYKOM-uMTaTeneM. S He
MOrJia OCTaHOBUTBLCA, A HJOJIZKHaA ObLIa MMpOYHTaATh CICAYIOIIYIO KHUTY. Kanurn mens YCUIIUIIN 1 BHECIIU
3HAYMMOE OUIYUICHHME JINYHOTO MHpa. Sl O0co3Hasla, YTO HE OJMHOKA B CBOEM Houcke. Jlroau, ceronns
MOCEIIAIONINE MOH JI0M, YacTO CMOTPST Ha MO OMOJIMOTEKY U TOBOPST, YTO TOKE MPOUJIM MHOTHE U3
3THUX KJIaCCHYeCKHX TpynoB. Ceifuac 4yJeCHO OCO3HaBaTh, KaK “‘CHHXPOHHBI” Mbl ObLTH B MEPBBIE I'OJIbI
UIIYILErO CO3HAHMSL.

Hapsiny ¢ MHTEHCHBHBIM YTE€HUEM, S TAK)K€ 3aHUMAJIaCh TAaHIIAMU XKUBOTA. Sl MpHUHsIIA pelIeHue
JIBUTATh 3HEPTHUIO Mo Teny. TaHiys, s oAeBalach B CBETJIO-TOJIyOO€ M Ha3blBaja ceOs “Onextpoil”. B
CBOEH TaHIIEBAJIBHOM TPpYIIE 51 BCTPETUIA KEHIIMHY, TO3HAKOMUBIIYIO MEHs ¢ MeToJJoM Xoce CHUIIbBHI,
KOTOpBII\/'I 1o cei JC€Hb OCTACTCA OJHUM M3 MOUX CaMbIX IICHHBIX KYpPCOB o6y11eH1/1$1. S crama MNpUHUMATh
aKTUBHOE YYacTHE B JIE€ATEJbHOCTU TPYNN €AMHOMBIIIJICHHUKOB. HekoTopble M3 3TUX Tpynn ObUIN
rpynrnaMy MOJISIIUXCS, JPYTHUE COCTOSUIM U3 JIIoeH, pu3ndecku paboTaroMX ¢ SHEPTUEH.

[ToTtom, 51 oOpaTuiia BHUMaHue Ha A3eH-Oynau3M. brnarogaps n3ydeHuro BOCTOUHOM (uiocopu,
s TO3HAKOMMUJIACh C JIFOJbMH, OBIBIIMMHU BererapuaHiamu. Sl yecTHo Havana 35 pa3 nepe’keBbIBATh
KOPUYHEBBII pHC JUII MaKCHMaJbHOTO YCBOCHHWS. S TpHCTalbHO BIVISIBIBaJaCh B OCHOBHYIO
“IPeBHIOI0” MYAPOCThb, TaKyl0, KaK 3HaU€HHE BCEro, MMEIOUIETO MPSIMYI0 U OOOPOTHYIO CTOpOHY. 51
OblJ1a OYapoBaHa BCEM, YTO M3ydaja, U MyApPOCTh ObUTa MOMO00HA BOJAE JJIA MOEH Mccoxiiei aymu. S
Obu1a OeccTpaliHa K Ipe0CTePEeKEHHIO, YTO OBJIaIeHIE STUMU 3HAHUSIMH OTPeOyeT 1eJIon )KU3HH.



Co BpemeHeM, B MOe€ cep/iiie BopBajics cydu3M, U TUp BUiIalieTckoe x Eduromy crama moe
bubnueii. IlpakTuueckoe pyKOBOACTBO B 3TOW KHHUIE JAJI0 MHE Ba)KHOE HAIpaBJICHHE K YTIyOJICHUIO
CBOETO BBIPAKECHMS KAK JYXOBHOI'O CYIIECTBA. 3aTEM s MIPOBEJIA HECKOJBKO JIET B CTPACTHOM HU3Y4YCHHUH
BO3POXKJICHHOTO XPHCTHAHCTBA. B 3TO Bpems s, Takke, M3ydana peOepcHHT W poiuHT.. 3areMm
[OCJIEIOBAJIM TOABl U3y4YeHMs cHJAXa Horu M Jim4yHoe obOiieHue ¢ CBamu MykTaHaH[OH, JaBIIUMHU
CaMbIC 6GCLI€HHLIG OIYUIICHUA B MOCM KU3HCHHOM NIYTCIICCTBUU.

3arem, yacTpio “00ydeHus” cran mamaHu3M. Sl Hadana oOyueHHe ¢ apUKAHCKOTO IamMaHa,
3aTeM €ero CMeHWI Opa3uibCKMi mamaH. Sl ocBomsack € MyApPOCTBIO HHAEHIEB, o0ydasch Yy
HOCUTENBHUIIBI TpyOKn JlakoTa, OBIBIIEH, Tak)Ke, KpaCHMBOW KEHUIMHOH. SI MOMHIO TOT J€Hb, KOrna
Manenskas Cokosnxa MITKO pa3BepHyJa CBOIO TPYOKy U JiepKasia ee B pykax. MUHYTy OHa cMoTpelia
Ha MEHS, a MOTOM cka3zana: “Bmky, Te0e He Hy)KHO BOpPOBaTh 4bl0-TO 3Hepruio”. [lorom oHa Bioxuia
TpYOKYy MHE B PYKH, U 32 3THUM I10CJIEI0BAIM HECKOJIBKO JIET 00y4eHusl.

51 m3yyana GoeBble UCKYCCTBA — TIKBOH-J0, TaWIBhl U KyH-Qy. S mepenpoboBana Bce, YTOOBI
BHOBb IPUBHECTU B CBOIO JKU3Hb 3Ty UYJECHYIO 3Hepruto. Dakruyecku, Bce 00ydeHHe Aajio IUIOAbI B
BHJIC YHCTHIX JIyXOBHBIX HCTHH, TakuX, Kak “McrtuHa B TeOe, W TaMm ke Bce OTBETH M “MbI —
BEJIMYECTBEHHBIE CYILECTBA U CIIOCOOHBI JJOCTUYb COCTOSHHUS YuMTenel”. DTO BCENAIO HalexXIy, HO
OBUIO TPYAHO HCIIONB30BaTh ATH HPHUHIUIBI B IMOBCETHEBHON >KM3HM. OHM HE BO3POXKIAIA TOH
MHTCHCUBHOW SHEpruM JI0OOBH, KOTOPYKO $ TaK XOTela OIIyTHTh CHOBa. S| MpHKOCHYyJach K
BecnpenensHOMY, TiyOOKHME BUACHUS MPOAOIDKAIN MOSBIATHCS, HO TMOBCEAHEBHAS KH3Hb OTpa)kala
6ecriomoriHocTh. 1o mpaBae roBops, HECMOTPS Ha roJbl YCUJIMM, MOSI KU3Hb, paboTa U JA0M ObLIH
crutomHoN myranunei! PazouapoBanue yrinyomsiioch, HO m000Bb K bory u xenanue Ero/Ee mo3nats
0CTaBaJIOCh HEM3MEHHBIM.

BOXECTBEHHA )XEHCTBEHHOCTD

Hrak, BOT M 4 mocne 15 yeT MOMCKOB M OXKHMJaHWs B0oKECTBEHHOHN peanbHOCTH, KOTOpas, 5
3HaJIa, CymIecTByeT. S moHsa, 4ro o0yajmaro “nmapiioM CHibl’, HO KaK €ro OTKpbITh? TakoB OBLIT
IIOCTOSIHHBIM BOIIPOC HAa BCEM IPOTSIKEHWM JIET YYEHHS U TIIETHBIX IOIBITOK COEIMHEHUS ¢ borom.
Ceppalie HamoJHAJIOCHh BHOBb M BHOBb, IOKa 5 IpHOOpeTana Kakoe-TO MOHMMaHHUE JIPEBHUX HUCTUH U
OCO3HaHME TOTO, YTO BCe MbI — 0JHO. O/HAKO, 5 BCE €Ile CTPACTHO jKejlaja BMECTUTh B cedsl BeCh
JNEKTPUYECKUN 3aps] CBOEH MCTUHBL. [locie TOJIruMX JIeT MCKPEHHEro INMOMCKA W Pa304apOBaHUU s
pasapaxkeHHO crnpammuBaia: “Eciau oTBETHI BO MHE, s XO4y 3HaTh, IJI€ OHM HAXOJATCS, U KaK O HHUX
nobpatecsa?” Hakoner, B mepBbIii JeHb BecHbI 1988 ro/1a, B 3aXBaTHIBAIOIIEM TOHITHOM COOBITUH S
CHOBA MEPEKUIIa PaJJOCTHOE OLTyIIeHUE ObITh “0e3 Havaia u 6e3 KoHIa .

Ha »TOT pa3 310 ObLT BBICOKMN TEMHOBOJOCHIM BOWH CBETAa, COMPOBOXKIABIIUN MEHS B 3TOM
nepexuBanuu. OH BBIHYJI MEHs U3 Teja U npoBel yepe3 1abupuHT Kocmuueckoit Cetn — O0e3rpaHMYHON
sHepruu Bceenennoii. S crana oco3HaBaTh, Kako paHUMOUM M HaWBHOM OblIa HAa A3(UPHOM IIJIaHE U Kak
OnmarosapHa eMy 3a pyKOBOJACTBO. MBI yJaIMIMCh JaleKo B KocMoc. OTsiibIBasCh Ha pearbHOCTh
BcenenHoli u oxunas yBUIeTh TOJIBKO TAPMOHUIO M CUMGOHHUIO, 51 yBUJIENa KaKO(OHUIO Oe3rpaHUYHBIX
KHU3HEHHBIX (popM, cXxBaTUBIIMXCS B 60pbOe MEXTy cBOOOJON U pabCTBOM. 3aTeM MbI BOILIN B KaKoe-
TO MECTO — OOIIMPHYI0, KPaCUBO OOCTABIEHHYIO KOMHATY € OLIETOMIISIOIIKUM BuoM. [lepen Hamu Oblio
camoe OOJbIIOE OKHO, KOTOpoe s Korga-nubo Buaena. OHO OTKpbIBaJO BHUJ Ha OECKOHEUHOE
IIPOCTPAHCTBO. TaM HaXOAMIMCh HECKOJIBKO JKEHIUMH. OHM ObUIM MOUMHM APY3bSIMU, U BCE BMECTE MbI
TOTOBHJIUCH IJISL... YETO-TO.



[Toka g mpucTanbHO BIJABIBAJIACH B KPacHMBOE YEpHOE pacuivpeHue BceneHHol, Hadaio
pa3BopaunBaThCs cCOObITHE. B J€BOW 4acTH OrpOMHOrO OKHA, BJAleKe Hadal (POPMHUPOBATHCS TOHKHMA
Oenbliii cBeT. KpacuBas Oernas somia s Heciaach rajJonoM CKBO3b YEPHOTY KOCMOCA, Ha €€ CIIMHE CHJeNa
CBepKaroliast )KeHcKasi cBeToBas (hopma. 3axBaTbiBatoliee 3penuiie! S obepHynack, 4ToObI 00paTUTHCS
K CBOEMY BOMHY-TIPOBOJHHUKY, U 3aMeTuia, 4yTto oH ymen. Ceiuac MeHs OKpYXalld >KEHIIUHBI, U
OTOBCIOJIY H3Iy4allUCh OIIYILEHHs JIOOBM W Mupa. S cHOBa MOBEpPHYNACh, YTOOBI MOCMOTPETh Ha
KEHCKOE CYIIECTBO CBETa W OOHAapyXKujia, 4TO MOl BOMH-TIPOBOJHUK OBLI C HeW cHapyxku. S
3acMessIach, OCKOJIbKY OCO3Haja, YTO OH HACJaX/1aeTcsl €€ KpacoTol. 3aTeM, K MOEMY yJIUBIICHUIO, OH
Hayajl HaNpaBlATh JOLIaJb, HAa KOTOPOM OHAa cujaensa, B MOEM HampaBieHUU. [IoToM KeHIIUHBI
3aCTaBWJIM MEHsSI YaCTUYHO OOJIOKOTHUTHCS Ha CBEpKAIOMMK JuBaH. Yem Oouiblie BOMH-TIPOBOIAHUK U
CYLIECTBO CBETa MPHUOIIKATUCh KO MHE, TeM CHJIbHEE s ONIyIlajia BHYTPH IIOJHOE CIIOKOMCTBHE.
Hakonen, mexly HaMH 0CTajaoch TOJIbKO OKHO. CyIllecTBO CBETA COCKOJIb3HYJIO C JIOIIAIU U IPALUO3HO
MIPOIUIBLIO Yepe3 OKHO, Kak OyaTo ero u He O0bU10. Celiuac ee KpacuBOE JIUIIO CBETA ObLIO MPSMO Mepesio
MHOM. S omlymiana, kak Hallld 3HEPIMM BBIPABHUBAIOTCS, M OHa MHE YyiblOaercs. YibplOka ObLia
CHSIIONICH, U 51 TOYYBCTBOBAJIA YUCTBIA MUP.

ITorom npou3oio camoe yAUBUTEIbHOE COOBITHE, KOTOPOE JI0 CUX HOpP MPOJODKAET OKa3bIBaTh
Ha MEHs IIyOOKoe BiMsiHHE. MEJIEHHO U CHOKOWHO MBI CIMJIHMCh, CTAHOBSICh OJHUM CYILECTBOM.
OHeprust Obl1a OYEHb MOIIHOM M Bcemoriomarouei. Sl Toryac ke MOHsANA, 4YTO mocienHue 15 ner
TOTOBMJIM MEHS K 3TOMY COOBITHIO. MOIIIHOCTH CBETa M DHEPTrUU ObUIa TAKOW CHUIIBHOM, YTO ceidac s
[IOHMMAlo, YTO He ObljJa roToBa K HEil 1o Hacrosiero MomeHta. Korja cyumiectBo cBeTa U sl cTalu
OJIHUM, MOHM HOBBIE JPY3bS-KCHIIWHBI CMATYWIN BO3HHUKIIHE

ormaceHus TEHHEeM 3ByKa “aaa” W3 cBoux cepiel. MHe Obuio
KOM(DOpPTHO € 3TUM 3ByKOM. S pacciabunach U cTaja 4eM-To,
IIOX0KMM Ha KOJIOHHBI M BOJIOKHA CBETa M DHEPIHH, IOKA BO
BpeMsl 3TOT0 Mpollecca MHE IMepeAaBalics MOCTOSHHBIA MOTOK
uHpopmanuu. He uMero MOHATHS, KaK JAOJIIO JUIMIOCH 3TO
cOOBITHE — TaKUe COOBITHA “BEYHBI”. 3HAIO, UTO KOI/Ia OTKpbLIA
riasza 37ech Ha (U3MYECKOM IUIaHe, OOJbIlas 4acTh SHEPIUU
MepeKMBaHus ocTanach co MHOU. Ouryias U30bITOK SHEPTUH, 5
HE MOIJIa JABUIaThCs, MOKA HE BIHUTAJA KaXAYK €€ 4acTHIy B
KXYyl KJIETOUKy cBoero tena. [lotoM, kakum Obl abcypIHBIM
9TO HE Kazajoch, s Cejla U 3axoTeja, 4ToObl KTO-HUOYAb crel
MHE IeceHKy “C THeM poxaeHus !

KeM Ob110 BemMuecTBEHHOE CYIIECTBO CBETA U SHEPTUU?

Omna nHaswBana ceOs1 Beunoit JKeHcTBeHHOCTBIO, bokecTBeHHOM
XKenctBenHoctplo. boxkecTBeHHass MyxxecTBeHHOCTh uiau bor-
Oreny — saHckuM acnekT TBopua. Bepro, 4ro BeTpeTminach H
Wnmoctpanus 1.2 “JIro60Bp” CITUIIaCh ¢ MHBCKUM acriekToM TBopia. ITO CIMAHKE MEpeaaio
WM aKTUBUPOBAIO CTPYKTYpPhl CBETa B MOEM 3HEPIeTUYECKOM

noje. [lo3xke s MOHsUIa ATOT PHEPreTHMUECKUil marTepH Kak YHuBepcanbHyto Kamubpyemyro Cetb
(“YKC”). A crana BomokHamu cBera U sHeprun YKC wu ouryruna “snekTpuueckuil 3apsii cBoei
UCTHHBI”. DTO OB MOH NMEpBBI U OYEHb YOSAUTENbHBIN ONBIT YeHHETHHra. B 0JHOM Ba)KHOM COOBITUH
s MOJIy4rJ1a KOJIOCCAIbHOE KOJMYECTBO MH(OPMALMK, BKIIIOYAs JOMOJIHUTEIbHbIE ATTEPHbBI SHEPTHH,
KOTOpbIE cO BpeMeHeM ctanu TexHukoil bamancupoBku OMII. HauBHO s qymana, 4To 3TO U OBLIO
IyXOBHOE NpeoOpa3zoBaHKe, KOTOPOro s kjana. Sl pymarna, 4TO OTKPBUIMCH KaKHe-TO 3aMedaTesIbHbIe
TYXOBHBIE BOpPOTAa, U YTO C OTOTO BPEMEHU MOs XU3Hb CTaHET Jjerdye M npustHed. OnHako, 4




oOHapyXuia, 4yTO 3TO Bce eme Obul MEepuoj CTapod DSHEPreTUYECKOM IUHAMMKU M TPEICTOSAT
JaNbHEHIINE MOMBITKUA U MTOCBSALICHUS.

MOMEHT UCTUHBI

[Toka s 0OmyMbIBana, KaKk OTKPBITHE IyXOBHBIX BOPOT MOTIJIO Obl MOBIHMATH Ha MOKO KH3Hb,
pa3BopayMBajIoCh cienyroilee ucnbitanue. S unrtana Kpucmaniuueckyro diceHwuHy, 4ETBEPTYIO WU
naryto kaHury JluaHe DHaproc. S Bcernma yaensia BpeMs UYTEHHIO €€ KHUT, 00 oOHapyKuja, 4To ee
HMCTOPUM OYEHb MOIIHBIC; YAaCTO OHHM BBUIMBAIIUCH B BEJIUKHE OCO3HAHMS WIM TOCBsIIEHUS. JIMHH
OCO3HaBaja, YTO KaXJbld pa3, KOrja oHa BOCTpeOoBaja CBOE€ MOTYIIECTBO, OHA CHUJILHO 3a0oJieBaa.
“Bot 310p0oB0”, - ayMaina 5. “Ko MHe 3T0 Toke oTHOcUTCs . M B 3TOT camblii MOMEHT s Hayaja O00J€eTh.
“IlopxBaruiia rpumi, [ler, - mogymaina s, - MOJIOAYMHA, 3I0POBO MOAAACIIHCS BHYILICHUIO .

3a HECKOJIBKO JIHEH 710 3TOro, ¢ COCEACKMMHU JE€ThMU s XO/MJa IUIaBaTh B MECTHBIN OacceiH. S
nojaxpartwia (opMy ITHEBMOHHH, OTHOCHUTEIHHO O€3BpeAHYIO Ui JAeTed, HO MOTYIIYIO CTaTh
CMEpTEIbHOMN A1 B3pOCibIX. S CHIIbHO 3a00sena. AX, Kakasi CHHXPOHUCTHUYHOCTB! Sl 3aKkoHYMIIa YTeHHe
KHMIY Tak ObICTPO, KaK TOJBKO cMOrja. MHe X0Tenoch YBUJIETh, cMOIJIa i JIMHH MHTErpupoBaTh CBOU
MYKCKOW M JKCHCKUH acIeKTbl, U B KOHLE KHUIM OHa 370 cphenana! Celyac IOJHBIM XOJOM
Pa3BOPaYMBAIOCh MOE HCIBITaHUE. S pa3MbIUIIA O COTpyAHUYECTBE ¢ BeeneHnnoil. B To Bpems s He
MOrja €3IMTh BO BCE TE€ 3K30TMYECKHE MECTa, O KOTOpBIX 4YMTaja B JYXOBHOM IIOUCKE, IOITOMY
Bcenennas npenocraBuiia MHE ITOMCK B MalIeHbKOM ropoake Hopsuu, Konektukyr. B aTom cypoBom
UCHBITAaHUU Y MeHs Obu1a Temneparypa noja 40 rpaxycos, JIMLO KPACHOTO 1BETA, U CUIIBHO KOJIOTUIIOCH
cepaue. S npunonsia B BaHHYIO U 3acTaBHJIa ce0s1 BCTATh.

S mopssina riasa; ONpsMO Mepeao MHOW, OoJbIIMX pa3MepoB, 4eM S KOrjga-imbo Bujiena, s
oco3Hana ['omy6oBato-benyto 3Be3ny — BXxoa B cienyromiee usmepeHue. OHa Obla UCKpSIIasCs U
KUBasi, s 3HAJA, YTO MHE TMpeJlaraercs BO3MOXKHOCTh TOKHHYTh TEJIO0 W 3aKOHUUTh ATy >KU3Hb.
WHCTUHKTUBHO s 3aKpbljia I71a3a, OTBEPHYNIAch U cka3zana Beayx: “Her, mogoxxaute! S xouy octarbes! S
Oyay BBIONHATH CBOIO padotry!” A momymana: “Otkyaa 5to npunuio: Uto 3To 3HAUUT?” Y MEHs JBOE
MaJeHbKUX JIeTell W elle YeTBepO, 3a KOTOPHIMH s TMpUcMaTpuBaia naHeM. I - mpoctas
BOCITUTATEIBHUIIA IETCKOTO cana Ha noMy. O kakoit “pabote” s roBopusia? 910 ObUT MOMEHT UCTHHBI, a
MpeIIoKEHHE - 3aMaH4YMBBIM. Sl C yIWMBIEHHEM OOHApYXWIa, UYTO JaXe TMOCIE OIIYIICHUS
besrpannuHoro, neMCTBUTENBHO XOTENA OCTAThCS 371€Ch, HA 3emiie. 3/1eCh MOKHO UCIBITaTh TaK MHOTO
0J1aroCIOBEHUH.

Korna cuoBa s moansuta rnasa, ['omyOoBaTo-benas 3Be3na ucuesna. B ciemyronme HECKOIBKO
JHEW s JIOCTUIJIa KPUTHYECKOM TOYKM, IOKAa HE IMpollia uepe3 TaJUTIOLMHAIMKM OT BBICOKOU
TEMIIEpaTyphl U OLIYTHIA, KaK JIMHH DHApIOC, YTO MYKXYKMHA-aOOPHUTEH MOJIOXKUJ KPUCTAJUIBI HA MOE
teno. [loTpeboBanuce Mecslbl, 9YTOOBI OMpPaBUTHCA OT Oosie3HH. XOTs (PU3UYECKH 5 OYCHb KpermKa,
MOCJIE AITOTO TEPEKWBAHHS s JOJIT0O YyBCTBOBaja ce0s Kak HapuUCOBaHHas BeTouyka. [loka s
BOCCTAaHABIIMBAJach Mociie OONIE3HH, SHEPTHUS, KOTOPYIO sl BIIUTANA B KKy KIETOYKY CBOEro Teja,
OCTaBaJIaCh CIISIIEH.

[Ien 1989 rox, s Bce emie ocraBajlach BOCIUTATENbHULIEH, HO BHYTPHU 3HAJIA, YTO B OCHOBHOM
OHCPIUU IIJIAHCTBI M3MCHHJIOCH HCUYTO BAXKHOC. B Moeii xu3HM CcHOBa AKTUBU3UPOBAJIMCh BUIACHUC U
BooOpakeHre. B cBoeM mosie s cTayia oco3HaBaTh 00KECTBEHHYIO KEHCKYIO opMy cBeTa. Takke, B HeM
MNPUCYTCTBOBAJIM CBCTAIUCCA CYIIHOCTH 30JIOTOr0 CBCTA. BO3M0)KHO, Bbl MOIJIH 6]31 Ha3BaThb HUX
aHrejgamu 3Toro 3HaHus. KOHKpeTHO, 3TO ObUIM TPHU CYIIHOCTH, CTOSIIHE ClIeBa OT MeHsS. S HexXHO



JyMajga O HHX Kak O Tpex Myzapbelx mapHsaxX. CyTb HX KOJUIEKTMBHOIO CYHIECTBA YAEp KUBasa
SHEPreTUYECKUI MaTTepH, ceifvac ABISIOMUICS JoroTUoM padotsl Texuuku banancuposku SMIT.

[Ipomomxkast 3a00TUTBCS O JETAX, s HadaJa MCIOJIb30BaTh IMOJYYCHHYIO OT aHIeJIOB
nH(pOpMaLIMIO A TPOBEIEHUS HOBOTO BHJIA SHEPreTH4Yeckod paboThl. S mpoBoaMIa CEaHCHI,
UCTOJB3Yysl TMOKa3aHHBIC JOMOJHHUTEIbHBIE YHEPreTHUecKue CTPYKTYypbl. CeaHChbl OBLIM TOXO0XH Ha
KOIMPOBAHUE CXEM KPYroB Ha MOJISIX B HHEPreTHMUYECKOE IOJie 4esloBeKa. MeHs HacTaBlsIM BCerjaa
ClIeZIOBaTh CXeMaM TaK, KaKk OHM OBUIM JaHbl, U PE3yJIbTaThl KOJEOaIHChb B 3aBUCUMOCTH OT
HEOOXOMMOCTH WM HaMepeHus KaxJaoro uenoseka. I[lpoucxomgmnu ciyvaiibsle ¢usnyeckue
UCIIENICHHS, HO UX 51 paccMaTpuBasia Kak moOouHble 3¢ ¢dekTrl. [aBHbIi (oKyc HOBOTO METOAA, ceivac
n3BectHOTO Kak TexHuka bamancupoBku DMII, - akTuBUpOBaTh M COATAHCHPOBATH Y HUBEPCATBHYIO
Kambpyemyto CeTb.

B 3T0 ke Bpems MOsi KH3Hb M OKPYKAIOIIee Havald IpaMaTU4YeCKd MEHTbcs. S Hadana
COZepKaTh JOM YHUCTBHIM M AKKypaTHBIM, TaK KaK IOTOK KIHEHTOB MPOJOJIKAT YBEITUYHUBATBHCS C
pacrnpocTpaHeHHEM MOJBBI 00 3QeKTUBHOCTH paboThl. Jlroau coobman 0 ToM, YTO YyBCTBYIOT CeOs
“no-gpyromy” u “ceryiee”. OHM 3aMeyaly, YTO MX JKU3HU CTAHOBATCSA OoJiee HachllleHHbIMU. Bce
JOCTaBaJIOCh HE JIETKO, MO0 KaKIIOMy YEJIOBEKY BCErja NPUXOIMIOCH BBIMOIHATE MHOTO pPabOThI
camomy. Ho KJIMEHTBHI HaXOAWJIM, YTO Yy HHUX OOJbIIE SHEPTHH, CHIIBI BOJH M PYKOBOJCTBA UATH K
crenyronieMy miary cBoed Jlymm. Pemyramms paGoThl pocia, u60 s paborana TOCIENOBAaTEIBHO U
TOJIBKO C OJTHUM YEJIOBEKOM OJTHOBPEMEHHO.

bnaronaps yepene HEOOBIYHBIX COBIAICHHH, B MECTHOW Ta3eTe MOSBHIIACH XBAICOHAS CTAThs O
pabore OMIIL. OTo mpuBeno K MepBoMy IIary Ha NMyONIMYHYIO apeHy. MeHs Npuriacuiu y4uTb B
MECTHBIX Mporpammax oOydeHus i B3POCIHbIX, U, CO BPEMEHEM, YNUTaTh JIEKIIMU B MarasuHax HoBoii
Opbl, Ha BBICTaBKAaX HETPATUIMOHHOIO IENUTENbCTBA U BeAyIIMX OusHecax. J[ias MeHs 3TO Obul He
JIETKHUI 11ar — BCEro 3a roj J0 BbIX0J/la CTaThbU S HECKOJBKO JIET JKWja OTIIeNbHUIIEH. S Bce emie Oblna
OYEHb HEYKJII0XKa B OOIIECTBEHHBIX CUTYAIMSIX U C JIIOJIbMU YyBCTBOBaJa ce0s1 HEY100HO.

51 coBepuiwiia 3TOT LIar MOYTH OECCO3HATENBHO, MPOCTO CIenysl CBOEH CTpacTH M JIOOBU K
bory/borusne. S neficTBUTEILHO HUKOTAA HE 3aMevalia, Kak CHJIbHO M3MeHWIach. [loutu Bompeku cede,
s y4uJach TOBOPHUTh M y4uTh YHuBepcaibHol KamnOpyemoit Cetu n Texnuke bamancuposku DMII.
YyeHuss UCXOOWIN U3 MOEH JyHIM Kak IECHU M IOAMBI, IPUXOJAIIUE OT APYTrux. MeHs NpUIIacuin
BBICTYIIUTh B HECKOJIBKUX MECTHBIX PaJMo U Tejenporpammax. HecMoTpst Ha To, 4TO 3TO Bcerja ObUIO
HEJIETKO, 51 JOCTHUIJIa TAKOTO COCTOSIHMSI, KOT/Ia OCO3HaJla, YTO X04y, YTOObI Mpoliecc mpojoykaics. S
Hayaja IyTellecTBOBaTh, cHavyana o HoBoit AHIMM, IOTOM B HECKOJIBKO APYrux yacteu ctpasl. 1o
MIPOLIECTBUH HECKOJIBKHUX JIET, 1 OCO3HAJIA, YTO paboTa BhIpacTaeT B HallMOHAIbHBIA OM3HEC.

IToka st pabotana ¢ YKC apyrux, Moe cOOCTBEHHOE TEJI0 U SHEPreTHUECKOE MOJIE CTAI0 CHIIbHEe
1 Oosee CroCOOHBIM “‘yAep>KUBATh MOTHBINA 3aps Moel cymHocTr”. Ceiyac y MEeHsI OSIBIJIOCH MECTO,
IIe MOIVIa LUPKYJUPOBaTh YHHUBEpPCaIbHasg HHeprus. S oco3Hama, 4TO MOTY YJEp)KMBAaTh CBOE
MOTYILIECTBO, a mapTHepcTBO ¢ borom/boruneit oxxusuiiocs! BriepBble st Hadasa ourymaTh ceds Jjoma Ha
rIaHeTe 3eMiid.

OIMH ITYOC OJUH PABHAETCA BECKOHEYHOCTHU

CuiibHBIE DMOIIMH CTpaxa, 001 U Tievany — MotHble yuutens. [locme 23 net Opaka Mo mepBbIi
Myx J[9BUA ¥ s pazonuirch. Mbl OO NUTH ABYMS pa3HbIMU MYTSAMH M ObUTH JaJieKu APYT OT Apyra. S



OymarojjapHa 3a Trofibl, 4YTO Mbl ObUIM BMECTE, 3a JIBYX 3aMeuaTeNIbHBIX J0Yepel U ero TepnuMocTh B
TEYEHHE MHOTHUX JIET AyXOBHOro mnoucka. Korma Opak mojomien K KOHI, s yciblllalia 3aMedyaHHe
onHoro u3 koyer Jpuma: “Teneppb el MpuaETCsS HAWTH HACTOAIIYIO padoTy!” Bech MO Mup, KakKuM s
ero 3HaJja, 3aKOHYMJICS, U S HE MOTIJIa IpPEeABHIETh, YTO OyneT nanpiie. Ho 3Hama B yeM 3akiovaercs
MOl HacTosIas paboTa, OHa J10JKHA OBITh CBsI3aHa C IyXOBHBIM pocToM. Kak u Apyrum, MHE MpUILIOCH
IIPOUTH Yepe3 TPYAHBIE YPOKHU.

Sl mokuHyna Oe30macHBIi U KPacHBBIA OM M TIepeceinyiach B 0ojiee COMHUTEIBHYIO 4YacTb
ropoza - Bce Bo UMs cBo0oabl. ONBIT clenan MeHsl CUIbHEe U Hay4MJl, KaK CTPOMTb XKHU3Hb U Kapbepy
MOCTENeHHO. Sl CHsa OOMNBIION CTapbIil oM, ¢ 0pucoM U CTOSHKOM Juid MamuH. OueHb 3a00THIaCh O
IBYX JOYepsX M HaMepeBalach OCTAaBAaTbCs BOCIMTATEIBHUIICH JOMAIIHEro JAeTcKoro caga. Sl
BOJIHOBAJIaCh O HAJIMYHMH JOCTATOYHON CYMMBI JCHET, 4TOOBI OIIauMBaTh CUeTa, €Clu Mecsi Oymy 0e3
paloThl. S ObLIAa NOJHOCTHIO MPEAOCTABICHA caMOii cebe UiIH, o KpaiiHel Mepe, Tak aymaral

41 3abbu1a 0 cBOeM Oe3rpaHNMYHOM MapTHEPE - O TOM, KTO ObUT MOEH CTPacThio. Y HUBEPCATBLHOE
OpnHo 3HaeT Bcex Hac, W s, KOHEYHO, “‘pazodapoBajia’ MapTHEPCTBO. 3a JEHb 10 TOrO, KAaK s Hayajia
BOJIHOBATKCS 32 COCTOSTHHE CBOMX (DMHAHCOB, MHE TIO3BOHIJIA UYJCCHASI )KCHIIIMHA U CKa3alia, 9To y Hee
€CTh ISITh YENIOBEK, KOTOPBIE XOTAT HAYYUThCS paboTe; U, MOCKOJIbKY sl TOJBKO YTO Mepeexana, s MOrJia
OBl BeCTH KJlacc y Hee qoma! BMecTo Toro, 4ro0bl MOTPATHTh JCHBIH, S 3apadoTana B 3TOM KJacce Ha
BCE HOBBIE BEIIH, KOTOpbIe xoTena g Aoma. C O6marogapHoOCThiO s MOJOXKWIAa X B OaHk. S Hauama
YUHUTHCSl YBa)kKaTh SHEpruro neHer. JKu3Hb OblIa MOJHOW MpOOJEeM M BOJIHYIOLIEH OIHOBPEMEHHO.
UYacTtHas mpakTuKa MpojaosbKalia pacTH. S yuusia Ha MecTe U MpoJAOJKalla MyTellecTBOBaTh, KOrAa 3TO
OBUIO YMECTHO JUII MOEW MaJIeHBKOH ceMbH. SI cMoria conep)arh BCEX HAC YAaCTHOH NMPAKTHUKOW U
oOyueHueM | MpojoiDKana pa3BuBarh TexHuky bamancuposku OMII. MHoraa s xoauna Ha CBUAAHUSA,
OBLJI0O HECKOJIBKO CyMAaCHIEANX MPUKITIOYCHHUN, HO HUKaKUX OCOOBIX B3aMMOOTHOIIeHUH. Bocriuranue
neteil u paboTa 3amoiHsIM MEHS IEIUKOM, U 5 OblJla B MUPE C OJAMHOYECTBOM. UTOOBI YyBCTBOBATH
ceOsl TIONHOM, HE HYKEH OBLI HUKTO JApPYroW; s HamodHsuia cebst cama. MHorma s HeMHOTro
3aJlyMbIBajach, CYIIECTBYET JU Ha IJIaHETe MCTUHHAs JO0OBB, a €CIIM TaK, KaKUM JOJKHO OBITH 3TO

NepeKUBaHUE.

Korga cpaborana CHHXpOHHCTHYHOCTb, 51 Bela Kiacc
“BBefieHHe B SHEPrui0” B MECTHOW mIporpamMMe OOY4YeHHs s
B3pocibiX. beuto npunsaTo moutu 30 yenoBeKk, M MEHs MOPa3HIIO,
KaKk MHOTO MYy>X4MH OblI10 B Kiacce. CtuBeH /laOpo Boren B kiiacc
U Ccel cpeau cTyneHToB. S cpa3y ke ero 3ameruna U Oblia
BBIHY)KJIeHa ce0e HalOMHHUTb, YTO HaxO0XyCh 31€Ch, YTOOBI
BBITNIOJHATH CBOIO paboTy, M Hayasa yuuTh kiacc. HemnHoro noroas,
KOTJa s XOAWJa IO KJIacCy M HalOIojalna 3HEPruio CTYAEHTOB, S
crosna y CrTuBeHa 3a CHMHOM, KOIZIa OH IOBEPHYJICS, YTOOBI
IIOCMOTPETh Ha MeHsA. SI MoYyBCTBOBaJNa, Kak BOJIHA JHEPIUU
Ipolljia MO BCEMY MOEMY CYIIECTBY M CMYTWJIACh KaK MOJIOJast
mkogpHMIA. OH Kasajcd TakuM 3HaKoMbIM. MHe ynanock
3aKOHYUTh TeMy BedepHero ypoka. [locie kimacca OH BBILIENT €O
MHOH MOTOBOPHUTH; Mbl OOHAPYXHIIM, YTO 3HAEM MHOTUX OJHHUX U
TeX K€ JIIOJeH W B JETCTBE KAaKOe-TO BPEMS JKWIM B COCEIHHUX
ropogkax. S wmorma Obl  Hampcath poMaH O  HAIIMX
B3aMMOOTHOLICHUSAX W KaK OHU pOCIH, HO olemana MyxXy He
CTaBUTb €r0 B HeynoOHoe mnoiyokeHue! BoT cyTh TOro, kTo Mbl €cTh Kak mnapa: Bospmurte 0HO




YEJIOBEUECKOe CYIIIECTBO, 3HAIOIIEE UTO SBISAETCA ‘‘TIpuBIIeKaTesnbHOU Jlymioi”, mpubaBbTe apyroe,
3Hatomlee ceOs TaKkuM JKe, CMEIIalTe ¢ PacTyUIMM MOHMMaHHEM W BHYTPEHHEH mo0oBbi0 TBopma u
nepemMelnIaiiTe Bce B SHEpruu 100BU. Pe3ynbprat — 0eckoHeUHast BO3MOXKHOCTB !

Co BpemeHeM, 0e3 KkoyieOaHWH, MBI MOKEHHIUCh, U C TeX IMOp pacTteM BMecte. Bckope s
oco3Hasa, 4ro CTUBEH CHJIBHO HAllOMHHAeT TEMHOBOJOCOTO BOWHA — TOTO, KTO COIPOBOXKIAI,
HaNpaBsUT ¥ 3allMIIa] MEHs, KOTJa si BCTpeyallaCh C CYIIECTBAMH CBETa B PEAIBHOCTSAX IPYrHUX
u3Mmepenuii. Ha sTom miane oH — BTOpasl MOJIOBMHKA 3TOH paboThl, oOecreuuBaronias >KU3HCHHBIE
SHEPTUH YeCTHOCTHU U cTtadbmibHOCTH. MHpopManus Ctyneneit |l u IV He nposiBisiiack, moka CTUBEH u
sl He BCTPETWIIMCh M HE Hada M paboTarh Kak mapTHepbl. OH 371eCh, 9TOOBI B 3TOM YOEIUTHCS, TOOMIPSIS
MEHsI TIOJTHOCTBIO 3a/ICHCTBOBATh CBOW IMOTEHIMAN M OOecleYrBasi MOCTOSHHYIO OIICHKY KadecTBa U
YECTHOCTH PaboOThl MO Mepe €€ pa3BUTHsA. MBI JOMONHSIEM IPYr APYra; B CBOEM MHapTHEPCTBE MBI
OILIYII[aeM TPOMAJIHBII MOTEHIIUAI TOTO, YTO 3HAYUT “‘OJIMH IUTIOC OJTUH PaBHSETCS OECKOHEUHOCTH . MBI
- Iy4lIke Ipy3bsi H OYCHb yBakaeM Ipyr apyra. M, KOHEYHO, MBI - MYX H JK€Ha B TOM, 4TO SIBJISICTCS
MPEJICCTHBIM JYXOBHBIM OpaKoM.

HEBOJIBIIAS IIOMOIL JIPY3EN

[locne 3amyxkectBa co CrtuBeHOM s mpojopkaina vacTHyro mpaktuky OMIL. Korma wmbl
BCTPETWINCH, S B OCHOBHOM JICiCTBOBaJla HA YpOBHE BBDKHMBAHHUsA, padoTas 1O LIECTh - CEMb JIHEH B
Hezmeno. Sl MOTHBHpOBaa 3TO TE€M, YTO CIYXKY JoAsM. [1osToMy OBUIO BaKHO Bcerna SIBIATHCS TI0
BbI30BY. S neiicTBUTENBHO ObljIa TOTOBA HAYYUTHCS TOMY, UTO OBITh B CIIY’KEHHM HE 3HAYUT 3a0POCUTH
ce0st camoe. S mepecTana “ropers”’, v, IpU BCeX JOOPBHIX HAMEPEHUSX, HE )KHUJIa B PABHOBECHH.

[Tox pykoBoncTBoM CTHBEHA 51 IepecMOTpesia CBoe pacnucanue. YToOsl pacTu, €T TpeOoBaIH
K cebe BHMMaHHs, TOTO ke TpeboBaia M Hama padora. Sl orpaHMuYMiIa ceaHChl YETHIPbMS JHSMHU B
HEJEN0 U TMpOBOAMJIA OCTaBLIMECS [JIHW, pa3BUBasg Hally KOMOAHUIO. Mbl  OQHUIMAIBHO
3aperUCTPUPOBAIIN KOPIIOPAIMIO, YTOOBI OOpAaTUThCA K MUPY C MOCJIAaHUEM, YTO, HECMOTPSI Ha TO, YTO
MBI MpeObIBAEM B CIY’)KEHMH, MbI Takke M Ou3Hec. TakoB Hall JyXOBHBIM MyTh, U MBI HJIEM [0 HEMY
BMecTe. MBI pa3BUBaJIM HOBBIE  HABBIKHM, y4yach CJI€JJOBaTh PYKOBOJACTBY HaIIEro OE3rpaHUYHOIO
naptHepa. CTHBEH Bcerja HallOMHHAET: HE BaXHO ObITh YCHEIIHbIMM, Ba)XHO IPUKJIAJbIBaTh BCE
ycunusi. Ecny Mbl IPUITOKUM BCE YCHIIHSI U TIPOTOPUM, TaK TOMY U ObITh. MBI Hauanu 3HAKOMUTHCS C
KOMITBIOTEPOM, pa3paboTaniu peKiIaMmy, OCHOBAaJIU Y4eOHBbIE CTPYKTYpPbl UIsl MPaKTUKYIOIIMX, a CO
BPEMEHEM M Mporpammsl Uil yuuteneid. Mbl co3ganu nepssle pykoBozacTBa no OMII. Bee ato Bpems
MBI YYHJIUCh COTPYIHUYATD JIPYT C IpyroM U ObITh ceMbeld. (IloxkanyiicTa, 3ameTbTe: HE YTOMHHAETCS O
TOM, YTO 3TO OBLIO JIETKO!)

NHTepecHble BOZMOKHOCTH MPOJOKAIU MPEACTABIATh ce0sl, U Mbl BOCIOJIb30BaJIMCh MHOTUMU
U3 HUX, Y4ach 1o xoay aena. OnHo BoiaHyolee coObITHe Mpou3ouuio jetoM 1995 rona. Yepes ogHoro
6nu3koro npyra, CTUBEHOM M MHOU 3anHTepecoBaniach pupma CoHAIMCT — HAYYHO-UCCIIEI0BATENbCKAs
¢upma, pacronoxxenHas B Konnekrtukyre. [IponsBoautenu Bujaeo-GuiIbMOB O 310pOBbE MOJ MapKon
“C. Oeperr Kynn” cneunann3upoBaanuch B 00JacTH TOCYAapCTBEHHBIX KOHTPAakKTOB. OHHU XOTeNH
COTPYAHUYATh, 4TOOBI monyuuTh cyocuanio HACA mna uzydenus spdextoB Texuuku banancupoBku
OMII. Hama wyacth »KcliepuMeHTa - oOecrieueHue OOy4YeHHMs] W YHOPaKHEHUH, KOTOpbhIE MBI
WCIIONB30BaJIM CO CBOMMH CTYACHTaMHU. 3ajada COCTOsUIa B CIEIYIOLIEM: “IpOBEpUTH IEHCTBUE
OCO3HAHMS SHEPIMM NIEKTPOMArHUTHOIO IOJS HA YJIydlleHHEe paboThl B KOJJIEKTHBE M YKpPEIUIEHUE
mpouecca HOAJEP)KAHUS — YEJIOBEYECKOro  340poBbs”. JlpyrumMum cioBamMM, HaM  CII€JOBAJIO
CTUMYJIUPOBaTh KOJUIEKTUBHOE CO3HAHUE CIUSHUEM Jyxa M Ouosoruu! Mel 3Ha/IU, 4TO BpeMsl BEIOpaHO



HETMPaBUILHO M ObUIM OYEHb pazouapoBanbl, Korja CoHamuct He moayums rpanta HACA. Ho ombir
cocraBieHus O(HUIMATBLHOTO 23-CTPAaHUYHOTO TPEIOKECHUS, JETATM3UPYIOMIETO SKCICPUMEHT, B
COTpyAHHYECTBE ¢ YdeHbIMH BM®, Ob11 TakuM noompeHueM Beenennoii!

S mponomkana oOIIEHHE CO MHOTMMHU BBICTABKaMU HETPAJAULMOHHOIO JiedeHus. MHorue
MOCETUTENH CHpalliBaliy, 3Hat0 Ju s 0 pabdorax Kpaiiona uepe3 Jlu Koppomna. OtBewas “mer”, s
OOBIYHO ClBIIIANA TaKyK peakiuio: “Bbl ToBopuTe O MHOTHX Bellax, O KOTOPBIX TOBOpPHUT OH”. S
MOYYBCTBOBaJIa HEOONBIIOW HMHTEPEC K ATHM TpyJdaM, HO MEPHOJ JIOOOMBITCTBA JaBHO mporen.
noTepsila UHTEpeC K KHUraMm, W00 HaXOJWJiach Ha TAaKOM CTYNEeHH pa3BUTHA, T1e OOoJbllie HE XOTena
HUYETO YUTaTh. S XOTena AesaTh U ObITh; IIO3TOMY MPOJIOJKAIA UATH CBOMM IIyTEM.

BecHolt, 3a Tpu IHS, U3 TPEX pa3HbIX UCTOYHHMKOB 5 MOJIY4MJIa TPU IK3EMIULIpA MEPBOH KHUTH
Kpaiiona Ilocneonue epemena. Bce Tpu KHUTM ObUIM TOCTABIIEHBI PSMO K BXOJIHOM JIBEpU MOETO JIoMa.
Bcee, npuxopasiuee “Tpoiikamu, IpUBJIEKaJIO0 MOE BHUMAHHE; UTAK, 5 MOJyMaja: 3TO MOXXET ObITh OYEHb
MHTEPECHBIM. BO3MOXKHO MOTOMY, 4TO 3TO OBLT YEHHEIUHT, sl COIPOTUBIISIACH YTEHUIO KHUTH U XOTesa
UMETh BpeMsl oJyMaTh. X0Ts 00Jbllas 4YacTh MOKA3aHHOW MHE J0 3TOT0 YUEHHEITMHIOBON HH(pOpMaLuU
Obula BIOXHOBISIIOIICH, s YyBCTBOBaJa, 4YTO HWHOI/A TakM paboTaM HE XBaTaeT OIyTHMOM,
[OMOTarouled mNpakTuyeckoil wuHpopmanuu. S TockoBajga MO peajJbHOM BeIM — TIOJE3HBIM,
MPAaKTUYECKUM MHCTPYMEHTAaM U MH(OpMAIiH [T HAIlIeTO MUPa, TAKOTO, KaK OH €CTh.

Opnnako, Mot My)k CTHBEH HE NMPOUTHOPUPOBAJI COBIAJCHUE W HAYall YUTATh KHUTY, TITyOOKO
TPOHYTHIN ee 3Hepruei u uHpopmauueil. OH 3HaI, YTO 3TO BaXKHBIH MaTepHai, MOATOMY Hayall YUTaTh
MHE 4YacTH KHHUTHU. S ObUIa cyacTiiMBa YyCJbIIaTb 3Ty I/IH(l)OpMaHI/IIO; MECHA OYCHBb BIICHATIINIIA SICHOCTbH
TOro, 4To s ycislmana. OnHako, S BCE €llle He NMpUHMMalach 3a KHUrYy cama. OpgHaxasl y CTuBeHa
cocTosuics Teae(OHHBIN Pa3roBOp C areHTOM, NMpeAcTaBisomuM KypHan Hosoit Opbsl. OHu 00cyxaanu
matepuan Kpaiiona nmo otHomenuto k padore OMII. IlpeacraButens cuuTal, 4To HaM HEOOXOJUMO
noroBopuTh ¢ JIu u nan CtuBeny ero Homep Tenedona. Eiie oaHO coBmaaeHue.

“Oro mnsa 1ebs”, - ckazan CTuBeH, BKJIaJbIBasi MHE B PyKy Homep Ttenedona. braronaps
CUHXPOHHMCTUYHOCTH, 5 TOJTy4aia BO3MOKHOCTb TOTOBOPUTH C HECKOJIBKMMH BBIIAIOIIMMUCS JIUJEpaMH
B 00JacTh NAyXOBHOCTH. DTO ObUI IIAHC CBSI3aThCA M MO3J0POBAThCA C JPYTMM YEJIOBEUYECKUM
CYIIECTBOM, Y KOTOpPOro si Morjia noyuutses. Kpome yBakenus k JIu Kappomny, st 3Hana, yto mpexae,
9YeM 3BOHUTH, MHE CIIEyeT MPOYNUTATh HECKOJIBKO ero KHHUT. HakoHel, 51 B3sla KHUTY W TUTaHUpOBaJa
OBICTPO €e MPOYECTh; BMECTO ATOTO 5 YHTaja Kaxao0e ciaoBo! S BooayIieBsuiach, miakaina U cMesIach,
9HTas CIIOBA, 3BEHSIINE UCTUHOW T/Ie-TO B IITyOWHE MEHSI.

Kuuru JIn 0OBsACHUIN TO, YTO I UCHBITHIBAJIA B KM3HU M pabore. S 3Haja, 4TO HEYTO OYEHb
Ba)XHOE 10 cBoeMy macmTady mpousonuio B 1989 rogy. Oto 6kt roa, korga YKC crama mocTymHOM.
Ectb MHOTO cocTaBisomux (pakTopoB MpU pacCCMOTPEHUH TAaKOTO poJia COOBITHIA, MBI IOTOBOPUM O HUX
no3xe B 3Tol kHure. KonkperHo amns atoit pabotsl, npuxo Kpaiiona B kosekTuBHOE co3HaHue B 1989
rofy cran KiroueBbM (hakropoMm B 3Bomonuu Texnuku bamancupoBku OMII, Tak ke, kak u s
YeJI0BEYECKON SBOJIOIUH B 1IeJIOM. B TeueHue cemMu JIeT YacTHOW MPaKTUKH, TPOBEAs ThICAYU CEaHCOB,
s CHJieNa B IEPBOM psily, HaOJ0/1ast BOJIIOLMIO BHYTPHU HAllle SHEpreTHYecKOi aHaTOMUHU.

Korna s mo3Bonumna u ropopuia ¢ Jlu, cpasy ke BO3HHKIJIA OOIIHOCTh — Kak Oecesa co cTapbiM
npyrom. Ocenpbto 3Toro rojga CTUBEH | s BCTPETHIIHUCH ¢ JIn, ero qyxoBHbIM napTHepoM JIken ToyOep u
Kpaitonom. B ¢eBpane 1997 roga Mbl opuIMaibHO CTadd COTPYAHUYATh. B CBAIIEHHOM MapTHEPCTBE
MBI BMeCTe padOoTau U IMyTeIIeCTOBAIN MO MUPY.



PeanbHocTs YHUBepcanpHO# Kamnbpyemoit CeTu 3BYYUT WCTHHOW JUIsl JIFOJEH BCETO MHpA.
MHorue CKaxyT, 4TO BUJICIIH YaCTH CETEIOA00HON CTPYKTYphl. Ha o0yuaronmx ceMrHapax peakius Ha
nndopmanuro 06 YKC Bcerna OiaronpusitHa. JIFoau 0CO3HAIOT YacTh CeOs M )KaXKIYT y3HATh, KaK ¢ HeH
paborath. O0y4ast, s1 HaOIIOAar0, KAK PEarupyroT BOJIOKHA SHEPTUU Ka)IO0TO YeIOBEKa, Jemas KaKIbli
KJIACC YHHKAJIbHBIM M MHTEpECHBIM. Jlaxke Korja s y4y, U MOU CIIOBA MEPEBOJATCSA Ha APYroil S3bIK,
MHOT/Ia s 3aMeyal0 SHEPreTHYEeCKOe [BM)KCHHE paHbIle, YeM YYACTHHKMA IOHUMAIOT clioBa! D10
MOMCTHUHE APYTOil SI3BIK.

Texnuka banancupoBku DMII — sHEepreTUveckas nporeaypa, Co31aHHasi KOHKPETHO JJIsi pabOThI
¢ YuusepcanbHoit Kanmubpyemoii Cerbro. CemeHa 3Toii paboThl yCHenHo nocessHbl Ha Beel mianete. Ko
BPEMEHH HAIHUCAHM 3TOrO TPyJa MPAKTUKYIOLIUE U YUUTENS ITOW TEXHUKU CYIIECTBYIOT B 33 cTpaHax
mupa. Pabota npogosmkaer pa3BuBathcs, n00 oHa 3(pdeKkTrBHA B KU3HU JIIOJCH; a XOPOIINE HOBOCTU
pacxoasTcst ObICTPO.

AHDBA

Opnaxnpl CTuBEH W s OOCyXJalu MOW ONBIT paboOThl ¢
XeHckoi (hopmoit cBera. MHTepecHO, Oblia n OoHa aHresnoM. beuta u
OHa 4YacThi0 Moero cyuiecrsa? Jljis MeHs, OHa — CBEPKAIOLIUI JIpYT,
KOTOpBIM BCErga 3/eCh U TOTOB MOJJAEpkaTb. MBI TOBOPHIU O
pEaIbHOCTH CYIIECTB CBETa, C KOTOPbIMH s YYBCTBYIO ceOs Tak
koMpopTHO. CTHUBEeH TpoMKo cipocwi: “Jlymaems y Hee ecTh ums?”
Crenyromee, 4To 5 3HAIO: 51 BBINPSIMIJIACH, TEMOpP T0OJIOCA TOHU3HIICS U
npousHec ums: AHbsa! OHa mpojoipkana TOBOPUTh C HAMH OKOJIO
nostydaca. Ee mpucyTcTBue ObUIO MUTAIOMIKM U YCIIOKAaUBAIOILIUM.

TaxoBo Moe moHuMaHue No ceil aAeHb. S omymar AHBIO Kak
MCTHHHO OO0KECTBEHHYIO JKEHCKYI0 dHepruro. OHa — acnekT 6ecrnosoro
CO3HaHMsI, SIBJISIOIIETOCS €IMHBIM LENbIM, HO JJs ynoOcTBa s Oyay ,
OMMCHIBATh 3TO BEIMKOE CymecTBO “OHa”. AHbSI — yUUTeNb yuuTene, [ , .
4aCTh OKPYKCHHS, TOMONHAIONAs MIaHEeTapHEIe u3MeHeHns KpaitoHa; P, 1.4 “IIpobyxaeHue”
OHa — napTHep B pa3Butum padotsl IMII. Ona pokycupyercs Ha CBS3H
YesloBeKa C YeJIOBEKOM, Ha MOYUTAHUM U YBa)KEHHMM, KOTOpPbIE€ MbI BBIKA3bIBa€M JAPYr JIPYTY B 3TOM
pasnbHOCTH. Eil HpaBuTCs Ha3biBaTh MeHS DEHUKC, U OHA HAlIOMMHAET MHE BUIeTh DEHUKC B JPYTHX.
Bce MBI cropaeM B OrHe KM3HU U TEM WJIM UHBIM 00pa30oM BO3POXKAaeMcs CHOBA. AHbSI MOKET MHOTO€
pacckazatb 0 coObITUSIX PEHMKC B HAIUX XKHU3HAX, U 9TH Y4EHHs OyJIyT YacThbiO CIIEIYIOIEro YpPOBHS
3TON paboThl. OHA MPUCYTCTBYET BCEria, KOraa Obl sl He yuuia. SICHO 0CO3HAl0, YTO 51 — YEJIOBEUECKOe
CYIIECTBO, BBINOJHsOMEE paboTy. 1 ObiBaro B M BHE YEHHEJIMHra B 3aBUCUMOCTH OT TOTO, YTO
MPENIOYNTal0 B KOHKpeTHOoe Bpems. OHa MPUCYTCTBYET, YTOOBI MPEAJIOKUTH MOJJIEPKKY BCeraa U
Be3ze, rae yuurenb bamancupoku OMII BeimonHseT cBoto padoTy. Taxke, oHa IPUCYTCTBYET BCET/a,
Korga mpaktukytomuid IMII npoBogut ceanc. S Bce emie pa3BuBai MOHUMaHME “Hac”’, KOO MHOrIA
OIYIIAar0, 4TO AHBA W 51 B JEWCTBUTENBHOCTH OJHO. He3aBHCMMO OT TOro, KakoBa pealbHOCTb, S
OLIYIIal0 K HeH Jo0OBb W TIOYMTAI0 OTBETCTBEHHOCTh pAa3/ICICHUs] €€ YUYeHHH ¢ MOUMH
COBPEMEHHUKAMHU.

=

B kakoe-To Bpemsi cBOEH KU3HH S TaK 00sUIach JIIOJIECH, 4TO peako mokuaaina aoM. Ceidac Mbl
IIyTEIIeCTBYEM II0 BceMy Mupy. Haile pacnucaHue o4eHb 3arpy:K€HO, U Mbl MOXKEM Y4YUTh JO CEMH



HeJenb 3a OHy moe3aky. [lomHuTe, Kak s xorena nmoMHUTh bora? Ywua, s Buky nuio bora/boruau B
Ka)kJIOM uesioBeke!



K noeoit napaouzme
I'maBa 2

Pa3yM, mamepusi U Hamepenue

3axonvl Mmamemamuxu, umeroujue KaKoe-1uoo
OmMHOWEHUE K PeANbHOMY MUPY, HeHAOEHCHDL.
A HaoedxcHble Mamemamuieckue 3aKOHbl He
uUMeom OMHOUEHUS. K PealbHOMY MUpY.

Anvbepm Diinwimetin

Pa3zym npucymcemeyem 6 xastcoou mouke npocmpancmea
U Modicem 0eticmeosams NOCPEOCMBOM CUNbL MbICIU.

Huxona Tecna. Cmena ceema

Kaxnapiii u3 Hac — orpaxenue beckoneunocmu. Torjma, Kak Mbl HAYMHAEM ONPEACISTH
CTPYKTYpY TOTO, YTO Ha3BaJId Obl AMHAMHUKON YENIOBEKA — CTPYKTYPY U CYTh YETIOBEUECKOTO CyIIecTBa?

Kak wuyenoBeueckue cymiecTBa, BCE Mbl SBISEMCS YacTblO 1I€J0r0, KOTOPOE BHEIIHE
BOCIIpHHMMaeM Kak BceneHHyro. 1 Bce e, CKOBaHHOCTh M OTPAaHMUYEHHS HAIIMX OOBIYHBIX CHCTEM
BOMPUATHS BBOJAT B 3a01yK/I€HHE U 3aCTaBIIAIOT BEPUTh, UYTO MBI pazjiesieHbl. Mbl BOCIpUHUMaeEM ce0st
OTICNICHHBIMH HE TOJBKO OT JIPYTHUX YEJOBEYECKHX CYIIECTB, HO M BUAUM CEO0Sl OTIUYAIOUIMMHUCS OT
BCEX pa3yMHbIX >XHM3HEHHBIX (opM. Kak cymectBa B ¢usnueckoi ocsi3aeMON peasbHOCTH, Mbl
YyBCTBYEM, YTO >XHU3HEHHBIM OIBIT — cepus JUHEHHBIX cOObITHHA. MBI 3arHamu ceds B JIOBYLIKY,
NPEJCTaBIsAsA, YTO MPOCTPAHCTBO U BpeMsl — €JUHCTBEHHBbIE KOOPAWHATHI, B KOTOPBIX MBI MOXXEM
ompenensATh cBoe cymectBoBaHue. OpHako, Omarojaps ONTHYECKOH WIUIIO3UM, CO3JaHHON
IIPOCTPAHCTBOM U BPEMEHEM, Mbl HE MOXKEM MOJIEpPKUBATh OIlIylleHHe ceOs (urousudyarvnocmu) B
MEHSFOIIIEMCS] MHPE.

Orta rnasa, U, KOHEYHO, BCE AJIEMEHTHI 3TOM KHUTH PACCKa3bIBAET O HOBOM IapaJurMe B Hayke. B
HOBOM MapagurMe KOHUEMIHUS MHO2OMEPHOCMU WIPaeT NPEBANUPYIOUIYI0 pojib B OOBSCHEHUU
OTKPBITBIX SBIIEHUH, KOTOpble Mbl HaONI0JaeM B TpeXMEpHOM Mupe. PasnnuHble Hay4dHBIE TEOPHH,
o0CyX/laeMble B 3TOW W TOCIEYIOUIMX TJaBax, SBISIOTCS TaKke (YHIAMEHTOM, KOTOPBIA MOMOMKET
YUTATEIIO JIYYIle [TOHATh PULINIIBL, JIEKaue B OCHOBe 1exnuku barancupoexu IMII.

Mpul pazdensem mouKy 3penHus, umo Kak uenogeuecKkue cyuiecmed, Mol He MmOJIbKO
MHO2OMEPHbBl, HO U QKMUEHO (QYHKUUOHUDYEM KAK MHOZOMEPHblE CYUecmea 60 6cex CE0UxX
63aUMO0eiiCMBUAX, 0COOEHHO OMHOCAWUXCA K Hauwlell CYMU KakK 3J1eKMpOMAZHUMHBIX CYULECHE.

C MEPCICKTUBLI 60]]66 BBICOKOI'O YPOBHSA MbI MOXCEM OTKPBIBATH HOBBLIC BO3MOXHOCTU IIPHU
“pUCOBaHMM’ PACHIUPSIONICHCA KAPTUHBI pealbHOCTU. PUCYs Takylo KapTHUHY, Mbl BHOCUM CBOM BKJIaJ B
napagurMy cogued - B BOJHYIOILIEe HU3MEHEHHUE CII0c00a, KaKUM Mbl BUIUM Hail MUp. KOJIJIEKTUBHO MBI




CO3/1aeM Hogylo Tapaaurmy. B Heil cTpaHHOe, TaMHCTBEHHOE, MapaHOPMAIbHOE M HEpa3pelumoe
CTAaHOBSATCS Pa3pelIMMbIM. 3/1€Ch MBI MPEJCTABIIIA TJIABHBIC HOBBIC KOHIICTIIIUU, CYIICCTBCHHBIC IS
MMOHMMAaHUS MOCJeNyIolIero Mareprana. B Hibkecnenyromux naparpagax Mbl IPOSCHUM U PacIIUPUM
OTIpeJIeNIEHUs] TEPMHUHOB NApaouema 1 MHO2OMEPHOCMb.

I[TAPAJUI'MA KAK MOJIEJIb PEAJIBHOCTU

Kak npaBuiio, KOHLEMIUS NapagurMbl OTHOCUTCS K KOHKPETHOMY M300pa)KEHHIO WJIM MOJEITH
pEaTbHOCTH, TOCHOJCTBYIOIIEMY B HayKe WJIM B KOHKPETHOH oOnactu Hayku. IlpuHsATBIE OfHAXAbI,
Takoe M300paKeHHE WM MOJENb PeabHOCTH HECyT B ceOe OIpeaesieHHbIe MAaTTePHBl BOCTIPHUITHA,
aHaJIM3a WM OOBSCHEHMs SIBIICHUM B KOHTEKCTE KapmuHbl, MACKUpPYyIoLeH peanbHOCTh. [lapagurmsl
CYIIECTBYIOT HE TOJIbKO B 00JacTH HAyKH, HO M BO BCEX aCIEKTaxX BOCIPUATHUS OKPYKAIOMIEH CPEIIbL.
ITpaBaononoOHble 0OBACHEHHSI BOCIIPUHUMAEMbIX B PEAIbHOCTH SIBJICHUH CTAHOBATCSI OrPaHUYEHHBIMU
paMKamu, HajaraeMbIMH camMoOW napaaurmMoi. Hampumep, B TO BpeMsl HCTOpPHM 3€MJIM, KOTJa HayKa U
penurus yTBep>KAaiu, 4To 3eMiisl sABJIsSeTcs LeHTpoM BceenenHoil, Bepuiy, 4To Bce HeOECHbIE OOBEKTHI
YEPKUBAIOTCS Ha ONPEEICHHBIX OpOUTaX WM JBUKEHUSIX OTHOCUTEIBLHO HEMOIBHKHOM 3EMIIN.

JIJIs TapaHTUU COTVIACOBAHHOCTH HAOIIOJICHUI W BEPOBAHUI C MPUHATONW MapagurMod TOTO
BPEMEHH, TO €CTh MOZEIbIO ¢ 3emiiell B ieHTpe Bcenennoil, Oblin pa3paboTaHbl OYeHb CKPYITYJIE3HbBIE U
KOJIOPUTHBIE TPEICTABICHUS IBWKCHHI HEOECHBIX Tel. B KOHTEKCTE CYMIECTBYIOMICH IapaJurMbl
BPEMEHHU TaKue IMPEACTABJICHHUS 00€CIIeUnBaAIId npas0onodobHoe 00bsICHEHNE HAOIIOIAEMBbIX SBICHHM.
Koneuno, mo3:xe ObUIO IMOKa3aHO, YTO 3Ta MMapajurmMa He BepHa. B Hayke mpou3omen BaXHBIN CIBUT, U
B IIIECTHA/IIATOM BeKe, C MPUX010M acTpoHomun KorepHuka poaunack HoBas mapajaurma.

HEOBXOJMMOCTDb HAYKH O CO3HAHNU

Jpyrumu nmpuMepamMu Ba)KHBIX IIPOUCXOIAIIUX B HAYKE CIBUIOB SBISAIOTCS IOSBICHUE TEOPUU
OTHOCHUTEJIbHOCTH DWHINTEHHA U JOCTUKEHHS] B TEOPUAX KBAHTOBOM (PU3MKU. DTH TEOpUM HaBcerja
M3MEHUIM HAIU BOCIPUATHSA YHUCTO MEXAHMCTHYECKOIO MHpA... MHpaA, B KOTOPOM IPOCTPAHCTBO U
BpEMS pacCMaTPUBAIIUCh KaK aOCOJIOTHI, U TOUYKY 3PEHHUS, YTO BCE MOXKET ObITh OOBSICHEHO Ha OCHOBE
IIPOCTBIX MEXAHUYECKUX MPABUII TOBEIACHUS.

MBI He TOJIBKO HE MOXEM ONMCHIBATH KBAHTOBBIM MHUp C MOMOIIbI0 MEXaHMUYECKUX MpPaBUI, HO
ceifuac (U3MKM paccMaTpUBAIOT KBAaHTOBBIM MHMp Kak TOT, B KOoTopoM yuyacTByeT Co3HaHue, urpas
aKTHUBHYIO poiib B (opmupoBanuu Hamei peansHocTu! Cetivuac neped mamu ecmaem npobiema
onpeodeneHus poau g3aumooelcmeayiowux opye ¢ opyeom Mamepuu, Hamepenus u Cosnanusi! Matepust
U CO3HaHWE He MOryT ObITh pasneneHbl. bonee Toro, Co3HaHue B3aMMOJEHCTBYET M BIUSET Ha
NEHCTBYIONIYIO cepy DJIEKTPOMArHUTHBIX mosieil. OcHOBHAs 3ajjadya — pa3BUTh HAYKY MHO20MEPHOU
¢u3uku, koropas BKIOUUT CO3HaHUE B IPaHIMO3HOE YpaBHEHUE!

KBAHT CYHIECTBYET BHE 9TOI'O MUPA
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Pucynox 2.1 TI'mmepmoasi Tesa
Duszuueckoe meino OKDYIHCEHO
cunepnoisIMu — noJAMU 6 npocmpaHcmee
8blCULec0 UsMepeHusl. Top,
M@DfCI’lpOCﬂ’lp(lHCﬂ’lB@HHblﬁ 60pmMeEKC,

MHOCOCNO€EH, KAaK KooJcuya JyKad. Omu

IHepeemu4decKue nojisi Hecym
cunepnpocmpancmeernHole ceolicmea
MOPCUOHHBIX noietl. Bo ecex

CMpPYKmMypax cyuwiecmeyem HOMoK Ul
meuenue 3uepeuu. bupoen nonazan, umo
Qusuueckas cucmema HAXO0OUmMcs 8
NOCMOSHHOM OMKPLIMOM obmeHe
sHepeuei ¢ eakyymom (Kocmuueckum
Mopem). Benuyunma sHepeemuueckozo
oOMeHa  IKBUBANIEHMHA  pe3yabmany
pabomul 001020 MULTUOHA
INEKMPOCMAHYUL MOWHOCMbBIO 8
mulcAdy mezasamm! Bce 2mo
“ceoboonas snepeusn” [1].)

N3 wHabmroguuii 3a KBAaHTOBBIM MHPOM ceiuac
MOHSITHO, YTO PEATBHOCTH JIEMEHTAPHBIX YaCTUIl HE HMEET
OTHOWICHUSI K CIIOCO0Y M3MEpEeHHs] BPEMEHHU, KAKUM MbI €ro
3Haem. DakTuyeckd, B KBAHTOBOM MHUPE 3JIEMEHTAPHBIX
YacTUIl COCTOSIHME BHE BPEMEHU U MPOCTPAHCTBA — TOYHOE
ONHUCaHUE BUPTYaJIbHOU (HEBUIUMOMN) peaTbHOCTH.

[IpencraBpTe, 4TO 37EMEHTapHAs 4acTULA, TaKas Kak
AIIEKTPOH, CIIOCOOHA OJTHOBPEMEHHO CYIIECTBOBATH B CBOEM
npouiom u Oynymem! B Hameidl peanbHOCTH MBI
BOCIIPUHUMAEM 3JIEKTPOH TOJBKO YaCTh @pemMeHu, KOIr/la OH
MOCJEAOBATEIbHO BXOJUT M BBIXOJAUT U3 PA3IUYHBIX
BPEMEHHBIX paMokK. [lenas 310, 3IeKTPOH B CBOEH CYIIHOCTH
HeceT MH(OPMAIMI0 BCETO CBOETO BPEMEHHOI'O OIbITa —
MPOLLIOTO U OyIyIIEero.

bouto Obl mpoOJIeMaTHYHBIM Ha3HAuYaTh BCTPEYY B
sToM Mupe! VYron ynuubl Bamed BCTpPEYHM MOT  Obl
MOSIBIISATBCS BE37I¢ OAHOBPEMEHHO. Bce COOBITHS MMenn Obl
CBOMCTBO CBSI3HOCTH, HE 3aBHCHMO OT MPOTSHKEHHOCTHU
¢bu3uvecKkoro pasaencHus. TakoBO HEOOBIYHOE CBOKWCTBO,
Ha3BaHHOE Henokanrbhocmyvio. COOBITHS B KBAaHTOBOM MHpPE
TOTYAC K€ CBS3BIBAIOTCS, JaKE €CIM IPOUCXOIIT B
OTAeNbHBIX KOHIax Bcenennoit! Uto coboit mpencraBisier
ATa HEBUIMMAS CKPBITasg PeajbHOCTh... TAyTHHA WIIH CETh,
CBSI3BLIBAIOIAS U COCIMHSIONIAS Bce?

COLIMAJIBHBIN DTUKET

HpOIHJ'H/I TC OHH, KOraa OJ3JICMCHTAPHBLIC YaCTHIIbI
paccMaTpUBAINCh MPOCTO KaK HEOJyLIeBJIEHHbIE OOBEKTHI!
Habnromanoce, 9TO0 OHHM TPOSIBISIOT OPTaHUYECKUI pasyM.
WHauBUyalbHO W KOJUIEKTUBHO B BHUJIE CHCTEM ITH
HJaCTHUIIbI MMPOACMOHCTHPOBAJIN, 4qTo )IeﬁCTBHTeHBHO
001ajaloT OCO3HAHMEM BHEIIHEH OKpYyKarollel cpempl.
Korma MbI 3a HMUMH HaOIIOJANM, CKOIUICHHUS AJIEKTPOHOB
JEMOHCTPUPOBAIM, 4YTO HAa UX  CKOOPOUHUPOBAHHOE
JABUXCHUE MOXCET BJIIMATH I/IH(i)OpMaHI/ISI M3 BHCHIHETO MHpA.
OO6pa3Ho TOBOps, 3TU YacTULbl ocgedomaenvl [3]. Ouum

MOTYT HAaCTPauWBaThCs WM PE30HUPOBATH W OTBEYATh Ha MOJYyYEeHHYI0 MHPOPMAIHNIO — HH(POPMAIIHIO,
KaK MBI ceifuac TOHUMaeM, TepeiaBaeMyto MOCPEICTBOM JIBHKEHUS (POpMBI!

Mpbl HaOmoJany, Kak 3TH YacTHIBl KOJJICKTHBHO ‘‘TaHIEBAJIM’, HE COMBAsCh C PUTMa U He
“HacTynas Ipyr Opyry Ha HOru”’, OyITO MOMYUHSACH IUPHKEpY Oe3ympeuyHoro cUM(OHUYECKOIro

opKecTpa.



. Busyanusupyiite  o0nactb  opra-HU30BaHHOIO

3 :: BIIUSIHUSA, KOTOPYIO MBIl HasblBaeM

 OL =t 9NeKMpOMAcHUMHbLIM nofem. B Hell Bbl BUAUTE

CTapbld B3LIIAL HaCTOAIICC CBCTOBOC moy. doTtoH CB€Ta,

; W3BECTHBII buzrkam KaK 8ECMHUK

J JJIEKTPOMAarHUTHOIO  IIOJIs, MAaaaeT KacKaJoM,

: _ . JocTaBisii W OOMeHuBasch uHpoOpManuend ¢

o RN \”' 2 -“'() './’ JJIEKTpOHAMU BHYTpHU 10Ji1. (DU3UMKH HA3bIBAIOT

l o "*‘3'\’\\. }‘ e ‘{/fx - CBET OTpPaKEHHWEM ISATOro Hu3MepeHus, ubo OH

; { ‘fg : “; Ees™ ::__ ——J—J > OepeT Hadajo U3 IPOCTPAHCTBA  BBICILETO
! V; , * : t*i\\ s u3Mepenus [5].

< N i - {  « TIPOEKIHs
y SRR e o Teno uenogexa ucnyckaem ¢omonsvt — 6UOPOMOHYL
HOBPI B vts & R | — wus JIHK! Yem cuib-Hee  3apsKEHO

JNICKTPOMArHUTHOE TIOJIE, TEM AaKTHBHEE HJICT
obmen wuHO(ppmarnmeit! HMmenno wuHbopma-1us,
M3BJICKacMasi U3 HaIIMX Pa3BUBAIONINXCS DJIEKTPO-
MarHuT-HBIX ~ CTPYKTYp,  TO3BOJSET  pacllu-

Pucynok 2.2 Crapsblif 1 HOBBIH B3IVIsii Ha
MAarHeTUu3M. [Ipu cmapom @3enside Ha MacHemu3m
cujioswvle JUHUU 6blx00}1m uz }OOfCHOZO u exodﬂm 6
C€6€prllZ nojwoc, uiu, npu  albmepHamueHom

paccmompenuu, uz Cegeprozo 6 FOocnviii nontoc patoreecs 0CO3HAHNC. KoreuHo, MMCHHO
[2]. J»6uc u Poync paspabomanu noewiii 632190 na ~ NCKTPOMArHATHOC [oJIC obecrieunBaet
mazcnemusm.  Ouepeus  osueaemcs 6 oboux ~ OPTAHU3ALUIO — CTPYKTYpPY U (opmy — Bewectsa,
Hanpaenenuax oo0HoepmeHHo. Ilo onpedenenuro  KOTOPOE MBI Ha3bpIBaCM Marepuen. bes
Jpeuca u Poynca, ‘“xabenu cun” evipascaiom — DNEKTPOMArHUTHOTO IONsi HE ObUIO OBl  HU
dyanerocms  —  KajcObli  epawaemcs 6  MaTepHANN3allMM, HU TPOSIBICHUS “TIIOTHBIX

NPOMUBONONONCHOM HANPAGNEHUU, NOKUOAs OOUH  OGBEKTOB. Jlymaemcs, 6 KOHYe KOHYOB8 Mbl HOUMEM,

nontoc u nymewecmeys k opyeomy. Obpasyemcsi  ymo cgem mecem nammepHsl, 6NEYAMAaAHHbIE
nammepn ¢ eude nemau eocomepku. (CM.  Cpsuommen!

npumeyanue K 2rase, Ne 48)

Pucynok 2.3 HoBblii B3IJISI HAa MarHeTu3M 3eMuin.
Cmapas  rxoumyenyusi  macHemuzma  3emau  (A)
CTapblii B3I HOBBIH B3I noKa3vleaem MASHUMHbIE CULOBble IUHUU, 8bIX00AujUe
g u3z FOocnoeo u exooswue 6 Cesepruiil nomoc. CoenacHo
Ho8bLM omKpbimusam [seuca u Poynca, maznumuoe none
3emau (B) noxoowce Ha mMacHUMHOE NOAE CMEPAHCHEBO20
maenuma (D). 3amemvme nammepn nemau 8ocbMepKu
08YX  PA3HBIX  PACKPYYUBAIOWUXCA — OHepeuu U
NPOMUBONOJNIONCHbIE — JAEeKMpUYecKue  NOJSAPHOCHIU,
BO3HUKAOWUE 8 pe3ylbmame 3mozo nomoxa. W
MacHUmHble u aeKkmpuiecKue NOISPHOCTU
cywecmsyrom ooHogpemenno. Ha pucynxe (C) /[r6uc u
Poync npedcmasnsitom 0anHble NOTYUEHHBIX U3 KOCMOCA
usmepeHull MazsHemuzma u obpasyul,
Diagram adapted from Davis & Rawly noomeepacoaroujue nammepH U HOAAPHOCb AGTIEHUsA

Mmaecnemusma 3emau [4]. Ananocuunvie nammepusvl Mol
HAxXo0uM 8 dHepeemuyeckom noie uenosexa. llpunyunsi

Hymaerces, 4TO c [IOMOLIBIO
MmazcHemusma VHUepCAajlbHbul.

TUTIEPIIOJIEBOM CTPYKTYPBI MHOTOMEPHOH
CYIIHOCTH, KOTOPYIO MBI Ha3bIBa€M CBETOM, Mbl OOHAPYIHCUM, YMO C8em C8A3AH C NOJeM MblULIeHUs
yenogeueckozo cywecmaa!



[TOYEMY VIIYCKAJIM OIIYIIEHUA

[IposiBnenne pazyma - eme He Bce. Ceiiwac ¢u3uKu

MOJIETTUPYIOT 3J€MEHTAapHbIC YACTHIIBI KaK 00JIaatoNIie ouyujeHueM.

Y w7 CuuTta-ercs, 4To OHU 007aJalOT SMOLMOHAIBHBIM, MEHTAIbHBIM U
N 3(GUpHBIM acleKTaMH KakK 4yacThio cBoei mpuponbl! Kak BuaHo u3

L A~ NpeAbIIyIero  OOCYyXJIEeHMs, KOTrjJa B  HEKOeW  mapagurme

HU3MEHYUBOCTH HJIM aHOMalluh CTaHOBATCA HEpa3-pClIMMBIMU, CO
BpPpCMCHCM HaM MNPUXOJUTCSA MCHATH cIIoco0 MBIINJICHUSA, OLCHKH,
BOCIIPHUATHA 1 UBMCPCHUA ,Z[OHYHIGHHI;'I CcBOCH PCAIILHOCTH.

S

% ) BBoas HOBOE 3HaHME U OCO3HAHUE B PACIUIUPSIIOIIMICS B3I
o st Ha PeaJIbHOCTb, Mbl JJOJDKHBI Cpa3y ke BUIAOM3MEHUTD CTapble TEOPHH,
o= KOoTOpble OoJbiie He ciyxaT. Crapble TEOpUHM YAEPKUBAIOT HAC B
Ui pamMKax HepellaeMblx mpobieM. 3aTeM Mbl BXOJAUM B HOBYIO

napajgurmy, MO3BOJSIONIYI0 B3MIS-HYTh Ha 3TH MPoOJeMbl ¢ HOBOM
MEPCIIEKTUBBl - TOW, B KOTOPOH Hepa3pellnMble IpoOJieMbl CTapoi
napajgurMbl CTaHOBATCS perraeMmbl-mu. OpHako, Omaromapss pabore
Pucynok 2.4 JIpoiimoii Tomaca KyHa, HaM IIOKasand, 4YTO CTapas MapajgurMa HayKH
MOTOK. [asnoiv  acnekmon ~ HUACIIPOBEPraeTcs ¢ OTPOMHOM TpPYIHOCTHhIO. BBeneHue HOBOM
omnepeemuueckoii anamomuu ue-  TAPAJAUTMBl ACCOLUUPYETCs C “peBosonuei” B Hayke. Bo3moxHO,
n06eKa  AGIAeMCs  uenogedeckuil  HEKOTOPBIE U3 MPEACTABICHHBIX 37€Ch MOJOKEHUH OKaXyTCs 4acThIO

vaznemusy.  Co2nacno  OMKPbI-  HoROjT PEBOJIOLUH, YXKe IPOUCXOASIICH B Hayke M B NOHMMAHHH
muoim [peucom u Poyncom 3a-

peasbHOCTH.
KOHam macnemusma, nepeuqHvle
dHepeemuvdecKkue nomoku mexKym
6 0eyx Hanpaénenusx. OHu MHOI'OMEPHOCTH MHOT'OI'PAHHA
obpasylom nammepn nemiu 8
sude 6ocomepku. B smoti cxeme 3HayeHUe TEepMHUHA MHO2OMEpHbIli — HEe4TO OoJibllee, 4eM

nepeuyHblll  NOMOK  co30aem
Spvooi . mpobnema omnpeneneHus. C pa3InyHbIX MEPCIEKTUB OH MPUOOpETaeT
)pyeoil  “eenepamop c80000HOU

onepeuu”. 3amemovme, umo smom ~ PA3HBIC SHAYCHUS. Hanpumep, TepMuH, UCNONb3yeMbld B KOHTEKCTE
nammepH ycmanaeausaem peso- OIMMCAaHUS BO3MOXKXHOI'O INPOKHWBAHUA MHOT'UX JKA3HEU OOAHOBPEMCHHO

Hanc ¢ 3emnedl u C Kajicooi B PA3NUYHBIX M OTIENIBHBIA CHCTEMax KOOpAWHAT MPOCTPAHCTBA-
7 i

buonoeuuecxou kremkou! (Cwm. BPEMEHL.

Ipumeuanus x enage, Ne 59)

Ckaxem, ecim paccMaTpuBaTh BpeMs — BCE MPOILIOE,
HacToslee W Oyaymiee - Kak CYHIECTBYIONIEE OJAHOBPEMEHHO, TO HAIM JKU3HH MPOTEKAIOT B
MapajuieIbHbIX PEaTbHOCTIX OJHOBpPeMEHHO. Pa3ienenne 3Tux KU3HEH COBEpIIAeTCs TOJIBKO B HAIICH
KOHLIETIIIMM BPEMEHUM M B OrPaHUYEHHSIX CO3HATENBHOrO Oco3HaHus. IIpokuBaHHMs OTIEIBHBIX
“XU3HEW~ OCTAIOTCS KAaKHUM-TO O00pa3oM CBSI3aHHBIMH OJiaromapsi OOINEH HUTH, CBS3BIBAIOIICH U
COEJIMHSIONIEH HAC C LIEHTPAJIbHBIM SAPOM HalIEH CYIIHOCTH — TO €CTh JYXOBHOM CYIIHOCTH.

[IpencraBienne, 94To0 U3MEPEHUS MOXOKU Ha CIIOH, CKopee NuHeitHoe. Hanmpumep, npeacraBbTe
MIPO-CTPAHCTBO, B KOTOPOM BBI CITOCOOHBI HACTPAUBATHCS HA PA3IMYHBIC PAIMOCTAHIINN HA “BO3TYIIHBIX
BoiHax”. Kaxjgoe paauoBelaHve HaXOIUTCS B OJHOM M TOM e ‘“‘mpocrpaHcTBe”. IloBOpoTOM
MepeKJItouaTessi paguo-HaCTPOMKH Bbl MOXKETE€ BBIOpaTh Apyryto craHiuio. JloGaBbTe OoJblee
KOJIMYECTBO CTAHIMHA paJMO-BEIIaHUS, W CUTHAIBI TPOCTO MPHUOABITCI K CYIIECT-BYIOIIEMY
MIPOCTPAHCTBY.



Teopernuecku BbI MOTIIH OBl TPUOABIIATH BUPTYATbHO OECKOHEUHOE KOJIMYECTBO PalMOCTAHIIHIHA,
U BCE OHU 3aHsUIM Obl OJJHO M TO K€ “NpOCTpaHcTBO”. Pacmmpsis crnocoOHOCTh paguoNpPUEMHHKA, BB
cMorH Obl YBE-THYUTh TUHAMUYECKYIO MOJIOCY CBOETO BOCIPHSATHS, YTOOBI BKIIOYUTH B Hee OOJIbIIE
“craHIMi”. 3aMeThTE, YTO B “TIPOCTPAHCTBE” PAAUOTPAHCISIIMOHHBIE CUTHA-JIBI IPOCTO CKAIJIMBAKOTCS
Ipyr Ha apyre. Xapak-TepUCTHKA THIEPIPOCTPAHCTBA — CIIOCOOHOCTh COJEpP-KAaTh OOJBIIE, YeM OJIHY
Belllb B OJAHOM U TOM Xe€ ‘“‘mpocTtpancTBe”. CremoBareybHO, “HPOCTPAHCTBO” pa-IHOBEIIAHUS —

110JI€ MBILIJICHUA

110J1€ HEUTPHHO

TOJIe CBETOBOTO (hOTOHA
BUPTYaJIbHBIE ()OTOHBI

610 OTOHBI

OMII

Fe=—

(uzmIeckoe Teno

Pucynoxk 2.5 Ileras
JKU3Hb-CO3HAHMUE.

Coenacno ONUCAHUIO
bupoena (MUngopmayu-
OHHOe cogeujanue “Ic-
Kkawubyp”), nemus

HCU3HD-

CcO3HaHUe  C6A3bl-6aem
noie  MbIUAEHUs — C
Guzuueckum menom (me-
XaHusm HACMPOUKU).
Ipomesicymounvle Kom-
NOHEeHmMbl Nemau: noie
HeumpuHo, noie  @Qo-
mon/ouoghomon u dex-
MpoMacHumHoe  noie.
Coznacno bupoeny, noo-
CmMpyKmypa nemiu Mo-
Jlcem  Obimb  CKOHCMI-
pyupogana,  wadIoHU-
3Uposana U CMpyK-
mypuposana 8 000ux

eunepnpocmpancmeo!  Bce  paamocur-Haiabl  HaxoIATCS B OJHOM
MPOCTPAHCTBE, HO OTJEJIEHBI JIPYr OT JApYyra XapaKTEPUCTUKAMH YacTOT,
da3 wm amM-muTyael. Kaxmas oTauvaromascs XapakTepucTUKa — HOBOE
“n3mMepeHne” s CyIIECTBOBAaHUsS BHOpalM-OHHOTO maTTepHa. Kamwii
CUTHaI TpeOyeT KOHKPET-HOM CXeMbl HacTpoiiku. OpraHbl YyBCTB
YyenoBeKa (PYHKIMOHUPYIOT B paMKax OTPaHHMYEHHBIX BHOpa-IIMOHHBIX
JIHAIIa30HOB.

Eouncmeennwiit cnocod6 nonyyums Oocmyn K U3MEPEHUIO
3aKA0UaAemca 6 YMeCMmHOM Mexanuzme Hacmpouxu. Ozpanuuennwli
MEXAHU3M HACMPOUKU UeAUKOM U NOJTHOCMbI0O HE O0CO3Haem
cyuiecmeoeanue 6OKpyz cedsa 0py2020 “uzmepenun’”, oajxce eciu Imo
uzmepeHue - NOJHOCMbBIO  NOSPYIHCEHO 6 MmO  JHce  camoe
2unepnpocmpancmeo.  eonouua  uenoeeKka - XapaKmepusyemcs
“omkpvoimuem” cywecmeosanus  “Ho6vbIX” UIMEPEHUIl U  CXeM
HACMPOUKU 8 C80€Il IHEP2eMUUecKoll OUHAMUKE.

Hanpumep, CIBIIIUMBIN 3BYK JIEKHUT B IMpeaenax MpUOIU3UTEIHHO
or 20 repuy mo 20 xumorepry (20 — 20000 repu wunm “kojebaHuil B
CeKyHay’). 3peHHe HaXOJWUTCS B Mpeesiax BUIUMBIX BOJH CBeTa. Takue
CUCTEMBI HaCTpOI\/’IKI/I HaKJIaAbIBAIOT OI'PaHUYCHUSA, U PCAIBHOCTH HAMHOTI'O
OonbIlle TOTO, YTO pErucTpupyercs (PpU3MYecCKMMH UYyBCTBaMH. B 3TOM
CMBICJIE, Mbl MOI'JIN OBI CKa3aTh: (1)I/ISI/I‘~I€CKI/I€ YYBCTBa OrpaHU4YMBAaIOT HAIIC
3HaHHE O MHPHUAAAX OKPYXKAIOMIMX HAC HM3MEPEHUU. OTH H3MEpEeHUS
CYIIECTBYIOT KakK OJJIEMEHTbl TBOPEHMS M JOCTYNHBI M3HYTPH Hamen
MHOTOMEpHOM KoH(urypauuu. Pacmmpsronieecss 0CO3HaHHE BKIIOYAET B
ce0sl TOCTIKEHUE TOT'O0, YTO MBI MOXEM CO3HATCJIbHO HU3MCHATH CBOU
BHYTPEHHUE apXUTEKTYpHbIE TUHAMHUKHU. [lenas 3To, MBI pacuidpsieM yroi
3peHusi BOBHE, YTOOBI BMECTUTh OOMNBIINN KYCOK TBOPEHHS.

Hanpumep, HEeBO3MOKHO YBUIETh TO, YTO HaXOJIUTCS 32 YIJIOM, HO C
TOYKHM 3PEHHUS TMIEPIPOCTPAHCTBA, Mbl MOKEM BBINTH 3a NPEAEIbl 3TOrO
OTpaHUYEHUS.

NEPAPXWA BJIIMAHNA USMEPEHUA

OpnHako, TOHATHE MHOTOMEPHOCTH, KOTOpOo€ HaM Obl XOTEeJIOoCh
pacIIupUTh, OTHOCHUTCA K HAIM4YUIO Uepapxuu 6IusHus, CyIIECTBYIOLIEH
BHYTPU TOJOTHAa WIH CTPYKTYpPhl PEAJIBHOCTH. PealbHOCTh — HIMPOKUHI
TEPMUH, BKIIOYAONMA B ceba Kak BceneHHyro, KOTOpYyIO MBI

BOCIIPUHUMAEM, TaK U Ty, KOTOPYIO Mbl HE BOCTIPUHUMACM (8UPMYATIbHYIO PEANbHOCb).



Uepapxust cTpykTypupoBaHa B BHJI€ CEPUU ‘‘CIIOEB”, 32 HMCKJIIOYEHHUEM JOCTATOYHO TOHKHUX
COCTOSIHMM TIpoliecca ‘‘CJIOCHHs”, peaJlbHO HE HaWJACHHBIX Ha Bepxy (kak OyrepOpoxa), HO
NEUCTBUTENBHO HAXOIALIUXCA 6HYmMpu CIOEB pealbHOCTU. IIpenctaBpTe JIyK € KaXKIbIM U3 CIIOEB,
KaKUM-TO 00pa3oM MOJOTHAHHBIM OJIMH GHYmMpuU NPYroro. ITO UIEs cHe3008aHus WIH 6CMPAUBAHUS.
VYHUKagbHBIE COCTOSHUSI CJIOEB MBI paccMaTpuBaeM Kak usmepenus. CylmecTBYeT B3auMMOCBSI3b,
oOpa3yrolias BOJOKHA, MPOXOMAAIIUE Yepe3 OTIEIbHbIe COCTOSHUS, CO3/1aBasl CLEIJICHHUE, SBIIAIOIIEecs
XapaKTEPUCTUKOMN IEITOCTHOCTH.

CocTosiHuA U3MEPEHUM XapaKTEPHU3YIOTCA PA3IUYHBIMA CBOMCTBAMH — YHUKAJIbHBIMU
COCTOSIHUSIMM HEBHUJIMMBIX BUOpauuil. XOTS H3MEPEHHs MOTYT OTIMYaThCs MPOCTO BHOpamuend wiu
9acTOTOW, OOBIYHO paznuymsi Oojiee CIOXHBIC. B TO ke BpeMmsi, 3aKOHBI WM TPaBUJIA, YIPABISIIONINEC
XapaKTepUCTHUKAMU WM SIBJICHUSMU BHYTPU KOHKPETHOTO U3MEPEHHs, TaKKe BapbUPYIOTCA B
COOTBETCTBUH C YHUKAJIbHBIMU MATTEPHAMHU T€OMETPHH, YIPABJISIIONIUMA STUM KOHKPETHBIM aCleKTOM
peasibHOCTH. VIMEHHO YyHHMKaJIbHOE BBIp@XEHHE JTHX IMATTEPHOB JICKUT B OCHOBE U OTJIMYAET
BO3MOJKHBIE OIINYIICHHUS, C KOTOPHIMH MBI MOXXEM CTOJKHYTHCS, IYTEIIECTBYS BBIIIE 3HAKOMOMU
Bcenennotii B 3tu cdepsi!

B ¢usnyeckom Mupe mpuMep CIOHCTOCTH BUICH BHYTPU CaMOl OMOJOTHYECKON CHCTEMBI:
OMOJIOTHYECKUI OpraH COCTOMT W3 Habopa KIETOK, KJIETKH (HOPMHUPYIOTCS HA0OPOM MOJIEKYII,
MOJIEKYJIBl COCTOSIT M3 TPYMI aTOMOB, a aTOMBI COCTOSIT W3 3JIeMEHTapHbIX uacTull. MTak, Torma
BO3HUKAET BOIIPOC: U3 YETO COCTOSAT 3JIEMEHTApHbIE YaCTHUIIbI?

BXOX/JEHUE B IT'MITEPITPOCTPAHCTBO

BxoxzaeHnue B BUPTyaldbHBII MHp IIOMELIAET HAac B

BUpTyanbHas (HeHaOmogaemas)  Habmromaemast
peabHOCTh 2unepnpocmpancmeo, Wil B eaxyym (UCTHOJbYS TEPMHUHBI,
A R
YA Y|« & o co3nanuble pusukamu), unu B Kocmuuecxkyro Cems (TEpMUH,
0 1 " mN ¢ 3HAaKOMBI HEKOTOpBIM 4YMTaTessiM). Bakyym He mycroi
d g ] A '

» CKOpee OH 3alOoJHEHHBIH... U paccMaTpuBaeTcs (U3MKaMU
Kak cmecwy 3Hepruu [47]. Bynyun o6iacTbio BHE BPEMEHHU U
IIPOCTPAHCTBA, BAKyyM — OCHOBa IIOJOTHAa, M3 KOTOPOTO
BBIXOJSAT MaTepHs, BpeMs U IPOCTPAHCTBO KakK CBOMCTBA

9NeKTpocTaTHUeCKUi  Ge3macco-
CKaJISIPHBIN MTOTEH-
nuan

3apsiJi MacChl
BBIII 3apsiz

U3MEpeHHsl. JTH CBOMCTBAa NPUAAIOT HAIIeH peaJbHOCTH
JMHENHBIN  XapakTep. Mbl  OpogoKaeM  KOHIIEIIUIO
CJIOMPOBAHUS, HO BHYTPU BUPTYAJIBHOTO (HE8UOUMO20) MUDA.

Pucynoxk 2.6 Konuenums 3apspaa.
Kax  obnaoarowue, max u  He
obnaoaowue  maccol  (besmaccosvie)
yacmuybl MO2ym umems 3apsio — 3apsio,

onpeodensiemvlll 8 INEKMPULECKOM CMbIC-
ne. 3apsoicennas uacmuya 6U3VaIuU3U-
pyemcs Kax cghepuyeckas 8pamaionasics
cywyHocmo.  Bpawenue  yoepocusaem
BUPMYATIbHBIE  YACMUYbL, MAKHCE OHO
yoepoicusaem ceem. [lna obradarowezo
Maccoti  u  06e3maccogozo  3apaoos
cywecmeyem 0OeCKOHeuHblll NOMOK UlU
dgudiceHe BUPMYATbHbIX HACMUY 6 Ul
soene  epawarowetica  cgepol.  (Cm.
Tpunoocenue x enase, Ne 49)

DJeMeHTapHble YacTHUIBl COCTOAT M3 eme Oosee
MEIIKMX MHHUMBIX YAaCTHIL... Kaxaas M3 KOTOpBIX Oeper
HAyajlo B COOTBETCTBYIOIIEM €W CI0oe WM H3MEpPEeHUU
CYIIECTBOBaHMSI, HAMHOI'O yJAJIEHHOIO OT CJIOs, B KOTOPOM
OHa BocmpuHHMaeTcs. M Bce e, KOrja 3TH YacTHIbI MU
9Hepeuu “HUACXONAT B HaIlle CYIIECTBOBAHHME, OHU HECYT C
co0oif 3HaHHME CBOEH OTAalIeHHOW poauHbl! [Ipedcmasvme
BUPMYATIbHBILL  YPOBEHb  PEANbHOCMU, COOePAHCAUUL  CBOE
cobcmeennoe 6Cmpausanue Ul 610NCEHHYI0 DealbHOCMb.
[TpencraBbTe, 4TO CBET B3aMMOJAEHCTBYET € 3I€MEHTapHBIMU



YyacTULlaMH, TIpU OSTOM MaJeHbKas 4acTUllA 6peMeHu WcYe3aeT WM npubasisercs. Takoe
B3aUMOJICHCTBHE CBETAa M MAaTEpPUU 3AJI0KEHO B Hally JIMHEWHYIO NHepcrnekTuBy. CBET COCTOUT U3
MHOTI'OMEpPHOM CYLIHOCTH.

OINPEAEJIEHME 3AKOHOB ITPMPO/IbI

OU3UKU CTPEMSTCS MOHATh 3aKOHbl TpUponbl. COBpEeMEHHbIE TEOPUM SIBISIOTCS MOMBITKON
OOBEIMHUTHh TIOHMMAaHUE TOTO, KaK B3aWMOCBSI3aHBI YK€ OTKPBITBHIE W3BECTHBIC CHUIBL. lloroHs 3a
HaXO0XJACHUEM OOBEAMHSIONICH TEOpUU MPOU3pAcTaeT M3 BEpbl B TO, YTO MPUPOJA PACKPBIBETCS
rapMOHUYHBIM 3G (HEeKTUBHBIM 00pa3oM. [MBbI TOBOPUM O TPaBUTAIHHU, SJICKTPOMArHETU3ME, CHIIbHBIX H
cmalbIX SAEPHBIX CHJIAX... KaK OHU CBs3aHbl? | Ou3nky 3amarorcs Bonpocamu: “‘Cywecmsyem au oowee
npoucxodcoenue unu moxicoecmeo smux cun? ... “Kax amu cunvl cmanosamces pasHvlmu, RPoucxoos u3
obwe2o ucmounuxa?”

[IpaBomo100HBIC OTBETHI HAa 3TH BOIMPOCHI COJCPIKATCS B COBPEMEHHOHN TEOpUH cmpyH. MbI
y3HaeM, YTO Ha KaKOM-TO (YHIAMEHTAILHOM YpPOBHE IPOHMCXOKICHHS, BBICOKO DJHEpPreTUYHas
CYUIHOCTh, Ha3blBaeMasi cmpyHol, 00ecledrBaeT CTPOUTENbHbIN Onok Martepuu. CTpyHa HEBUAMMA.
Cmpynol 00BEIUHSIOTCS, YTOOBI CO37aTh KOHKPETHBIC M Pa3HOOOpa3HbIC MATTEPHBI PE30HAHCHOM
BHOpaIuu.

YACTULIA KAK BUBPUPYIOUIME PE3SOHAHCHBLIE CTPYHbBI

T —— CybaromHass dactuma — 93TO IPOCTO
HEIH ¢busmdyeckn HaOIOMaeMOe BBIpaKE-HUE OJIHOM
SD GRAVITY s | VHHKQJIbHOW PE30HAH-CHON BUOpAllUd — JHEPTUU
3ap. HaCTHILbI BOJI-HOBOTO TIATTepHA B CTOSYEM pPe30-HAHCE.

— H/3ap. Yac-1bl
s Matepus MokeT OBITh TOHS-Ta KakK CKallsgpHas
TIeHOHE! BOJTHA pe3oHaHca. [‘eoMeTpusi MaTTepHOB U

a"d TIO3UTPOHBL 6

¥ o . pe3oHaHC BHOpalMi — BOT YTO OIpeAemseT

OneKTpoMarHeTH3M  TIpaBHTAlMs  KPHBas IPOCTPAHCTBA-Bpe-
MEHU

Hameil Bee-nennoil. Best ¢gusnyeckas peanb-HOCTb
MOXKET OBITh CMOJENMpPOBaHA KaK IPyNIHpPOBaHHE
CTPYH, TO €CTb CTPYHBI B3aUMOCBSA3aHBI CO CTpY-
HaMH B KaXIOM Macmradbe HaO-JIFONECHHU.
3amerbre, uto JIHK BBINIAIUT Kak MHOXECTBO

CTPYH, CBA3aHHBIX BMECTC CCPHUAMMU.

J MIPUPOJY, KA4E€CTBO M CBOMCTA, IMPOSABIIIOLIUECS B

Pucynoxk 2.7 IIpoucxoskaeHue 3JIeKTpPO-
mar"erusma. Coernacho meopuu 11-meprocmu
Kanysa-Kneiina, onexmpomacnemuzm u  2pasu-
mayus. COeOUHSIIOMCS 8 5-MePHOM NPOCMPAHCIEe-
epemenu, 20e S-mMepHoe NpOCMPAaHCMEOo-8pPeMs

cocmoum u3 uemwvlpex NPOCMPAHCME U O0OHO20
8peMeHuU.  5-MepHoe  2pasumayuoHHoe Noie — I'pananosHoe coequHCHHUE meopuu CMpyH

OCHOBHOU UCMOYHUK Npouseoocmea  dnekmpo- ~ MPOUCXOAUT B  IPOCTPAHCTBE 10 wm3mepenwuii.
MazcHemusmMa u 0bvluHOU 4-mepnoil epasumayuu, — 1€OpPUSA CYNIEPCTPYH pacCMaTPUBAET 26 U3MEPEHUI.
komopvie moi owywaem. (Cm. Ilpumeuanue x  OTClOHa, W3BECTHBIE 3aKOHBI Hamlell BceleHHOI
anase, Ne 50.) NpPHOOPETAIOT  UCXOMHBIA  NEPBUYHBIM  MyHKT
onpezaeneHus [6]. XoTs 26-MepHOE MPOCTPAHCTBO —
CIIO)KHO€ TIOHATHE JJI1 BCEX HAac, Kak 3TO HE MapaJoKCaJbHO, 3TO MMEHHO TO MECTO, TJe Mpolle
OTIPENICNIUTh U OOBSCHUTH 3aKOHBI IPUPOABI. MaTreMaTUKi MOTYT B35Th Hac B MpocTpaHcTBO 11 wumm 26
W3MEpPEHH, KyJa HE MOXET JIETKO IMOCJIEeN0BaTh YEJIOBEUECKUM pazyMm. UTO MOXKET pacckazaTb O
CTPYKTYpE pealbHOCTHU Takasi Teopusi? Bo3MOXKHO, camast cJI0XKHas TeOpHsl He Oy/eT 3aKOHUEHHOH, IoKa
MBI HE BBeJIEM B 3T0 ypaBHeHHe Co3HaHue!



[NPEUMVYIIECTBO TOYKU 3PEHUA

HEHTPUHHBIA (PPOHT CKaUKa YIUIOTHEHUS BHYTPH KOJIeOaHUS

NeuErinic
Swavefront within
] \
| oscillation
{ !

BUPTYAIIbHBII THIIEPIPOCTPAHCTBEH- e
HBII BEKTOP AJIsI KaXKA0ro u3 3-x OM he
BEKTOPOB

Pucynok 2.8 Ilpupona ceera (¢poton).
Ha ouazpamme mul pacwiupsiem npupooy
¢domona (ceema). Kadxcowiti eexkmop — He
npocmas  cywHocms.  Umo  3a  smum
cmoum? Ceem — Mocm 6 NpPOCMPAHCIEO
BbICULE20 UBMEPEHUs, A MaKdce MOCm K
MenmanvHomy noao coznanus [7]. Knemxu
uen06e4ecKo2o mena obwaromcs
NOCPeOCmBOM UCHYCKAHUA U NO2NOUJeHUs
ouogpomonos. J[HK — npuemnux, nepe-
oamuuk, nepegoouUK U HAKONUMENbHbIL
yeump pomonnou suepeuu. buogomonsvi
ucnyckaiomesi u3z uenoseveckux pyk! C
mouxu 3penus Yunvama Tunnepa ceem —
MO CMeChb INIEKMPOMACHUMHO20 U3TYUe-
Hus (8 @usuueckomM npocmpaHcmee),
MA2HUMO-37IeKIMPU4ecKo20 U3Iy4eHus (6
agupHom  mpocmpancmee) u - Oenbm-
POHHO2O u3IyueHus (U3 evicuiell MOHKOU
cepvl).  Pomon  cywecmeyem  vlude
npocmpancmea-epemeny.  Apmyp  Ane
onucvigaem Homou Kak camo cosnanue!
(Cm. Ipunosicenue x enage. Ne 51.)

Pusux Muuno Kaxky, aBToOp KHUTU
T'unepnpocmpancmeo [Hayunasa Ooucces uepes
napannenvHuvle Beenennvle, ceopa-uusanus epemenu u 10-e
usmepenuef, 3aBepsieT, UYTO MPOCTPAHCTBO BBICLIETO
U3MEpPEHUs] B JEMCTBUTEIBHOCTM OYEHb “IPOCTOE U
reoMerpuyeckoe”. Bo3aMOKHO 3TO Tak; MOXKET OBbITh, €CIIH
Obl MBI HE OBUIM TaKUMHU MacTepaMHU YCIOXHSTh CBOU
JKU3HU, MBI Obl TOK€ CMOIJIM YBHJETh 3TO MPOCTPAHCTBO
HECJIOKHBIM.

Kitou K DOHMMaHUIO TNPOCTPaHCTBA BBICILIETO
u3MepeHus (He BaXXHO (PM3UKU WM MAaTEMaTUKH BBICLIETO
MIPOCTPAHCTBA) JIEKUT B OCO3HAHMM TOTO, YTO ‘“‘BBICLIEE
IIPOCTPAHCTBO IOMELIAET HAcC B BBITOJAHOE IIOJIOKEHUE,
oOecrieunBast TI100aTbHON, YHUBEPCATHHON WM LIEIOCTHOM
IepC-NEeKTUBON. B TakoM BBIFOJHOM IIOJIOKEHUHM pa3HULA
MEXIy HaOmojaTesieM W Ha0-Jt0JaeMbIM Hcde3aeT. Brl
CTaHOBHUTECh M HalOiojareneM u HaOmonaembiM! B Bbic-
IIEM MPOCTPAHCTBE MOXHO OILIEHUTh IpaH-IUO03HYIO
MIEPCIIEKTUBY — TAPMOHMIO ¥ IPUUUHY OIBITA, KOTOPBIN MBI
Ha3bIBAaeM XU3HbBIO Ha 3emie B 21 Beke. Pa3Be He sBisieTcs
Halled TIpaHAMO3HOM 1LENbI0 BCIOMHHMTb U BHOBb
COEIUHUTCSI CO CBOEM COOCTBEHHOW WHAWBHUIYaJIbHOU
MHOTOMEP-HOU CyTbIO?

AHanorus c BBITOJIHBIM MOJIOKEHUEM
MpeJCTaBIsieTcsl  cleAylomuM obpazoM. Paccmorpum
crocob, Kak MBI MOXEM paccMaTpuBaTh KapTuHy. B
HU3IIEM TPOCTPAHCTBE BBl OBl OCO3HABAIM MeEJbYaNIIINE
JeTany — BBl ObI BUJIETH 4acTh KapTUHBL. B TO Bpems, kKak
W3 BBICIIETO MPOCTPAHCTBA BbI ObI BHUJEIH €€ B IIEJIOM.
Mo3r JeMOHCTpUpPYET TMOXOXHE C OTOW aHaJOTHeu
cBoiictBa. OH MoXxeT (OKycHpOBaThCS Ha JAeTajsIxX

(crIocOOHOCTh  HUBIIEro MPOCTPaHCTBA) WJIM BUAETh BCIO KApTUHY (BBILIEIPOCTPAHCTBEHHAS,
TUIEPIPOCTPAHCTBEHHAs, MHOTOMEpHAasi CHocoOHOCTh). Hu oamH acmekT Ooniee >KenareneH, 4em
apyroii. Koy k ontuMaibHOMY (QYHKIHOHHUPOBAHUIO MO3ra — rapMOHHWYHasi paboTa JBYX acHeKTOB,
9TOOBI MBI MOTJIM CO3HATENHLHO OIYIIATh CBOM 0OOJiee BEMUKHIA MOTEHIUAN. 10, umo Mbl HAOI0aeM KaKk
NEKMPOMASHUMHYIO AKMUBHOCIb MO32a (AKMUBHOCHb, UMeEPAEMYIO 2NleKmpodHyepanocpagpom) — e
umo  uHoe, KAK NYIbCAYUs U  OMpadfceHue €20  HeGUOUMO20  BblUENPOCPAHCNEEHHO20
@yHxyuonuposanus! DNEKTPOMArHETU3M — OTpaX€HHE AaKTUBHOCTH 5 M3MepeHus. JTa HeBUIUMas
AKTUBHOCTb HE€ MOXKCET 6I>ITB HN3MCPCHA U KOJMYCCTBCHHO OIIPCACIICHA MOCPCACTBOM TpaHHHHOHHBIﬁ
U3MEpPEHHUI.



N3MEHEHME HAYNHAETCA B BBICIHEM ITPOCTPAHCTBE

W3 npocTpaHcTBa BHICIIETO U3MEPEHHSI MBI MOTJIM Obl HAOIIOAAaTh, Kak
U3MEHEHUS BHYTPU MHOXECTBA JIOCTYIHBIX II€PEMEHHBIX 3aKaHYMBAOTCS
W3MEHEHHEM B PEaJbHOCTH HHU3IIEr0 MNpOCTpaHCTBA. DAaKTUYECKU, Mbl ObI
MOHSJIM: HEOOXOAWMO MOJYYUTh JOCTYN K BBICHIEMY MPOCTPAHCTBY, YTOOBI
BBI3BAaTh W3MEHEHHUE B CHCTEME Halllel pealbHOCTHU, ONPEAEIIeMON YeThIPbMs
n3MmepeHusiMu. S161moko HeroToHA MOKET OBITH OMPENEICHO T'e€OMETPHEH Tpex
MIPOCTPAHCTBEHHBIX M3MepeHuid. Ho, KoHeuHo, 1Ji ONUCaHUsl €ro CYIIHOCTH,
010Ky TpeOyeTrcs Oombine, yem reomerpus. OHO 00J1aAaeT JOMOTHUTEILHBIMU
KauecTBaMH M CBOWCTBAMHU: BECOM, 3allaxOM, CTPOCHHUEM TKaHU, LIBETOM U
OTTEHKOM, COJIep)KaHWeM Biard u T.4. Kaxxmoe u3 3TuX KadyecTB mpuOaBiser
“u3MepeHne”’ K HalleMy OMHUCaHUI0 A0JI0Ka.

JIyXOBHBIH

MEHTaJIbHBII

SMOLIMOHAJIBHBIA

9¢bUpHBII

9JIEKTpOMar-
HUTHBIN

. JlaBaiiTe ompenenuM OJHO KOHKPETHOE WHIMBHIyalbHOE 50JIOKO U
1 | HasoBeM ero sbnokom. Takke, JaBaiiTe ONpeeNuM  YHUKAJIbHBIH
| MHAMBUIyaNbHBIH 3allaX U HA30BeM €ro 3anaxom. JIOMycTUM, HaM Obl
XOTEJI0Ch U3MEHUTBH 3arax AToro s010ka. MokeM J1 Mbl U3MEHUTD IPUPOJIHOE
KAauecTBO 3alaxa M3 CBOEr0 TPEXMEPHOro mnpocTtpaHcTBa? OUYeBHUIHO... HET.
Uro0Obl BO3ACWCTBOBATH HA 3TO CBOWCTBO, MBI JOJDKHBI TOJYYHUTH JIOCTYIl B
HEKOe “BBICIIEE IPOCTPAHCTBO . B 3TOM NpOCTpaHCTBE WHIWBHUIYaJIbHBIN
3aMbIcesl KOHCTPYKLMHU, Ha3bIBAEMbIN 3anaxom, MOXKET ObITb U3MEHEH, a 3aTeM
3aHOBO MHTEIPUPOBAaH B LIEJIOCTHBIM DHEPreTHUUECKUN MATTEPH, Ha3bIBACMbIN

XUMHAYECKUAN

{
s (6uom.

Pucynox 2.9 Bum-
siHMe BBICHIMX YpPO-

BHell peaibHOCTEH.
C mouku 3penus Yuno-
ama Tunnepa, Hecoba-

JIAHCUPOBAHOCMU QO]
JiCHbL ObIMb CKOPPEK-
MUPOBAHbBL, UCXO00S U3
NOpsI0KOBOU Uepapxuu

010koM. VIMEHHO 3TOT TEIOCTHBIA SHEPTeTUUYCCKUI MATTEPH BBIPAXKACTCS B
HaIlleM MPOCTPAHCTBE, M HMEHHO YEeIOCMHOCHb TIPUNAET €MY VHUKAIbHYIO
nooaunnocms. B chepe Bo3MoOKHOCTEW 3anax o0namaer Oe3rpaHUYHBIMU
BO3MOXXHOCTSIMU. 40/10k0 — BBIPa)KEHUE OJTHOM YHUKATbHOM KOMOWHAIIUHM WU

euanus. Imobel 6v13-  TETOCTHOCTU BCEX MHTPAJMEHTOB, COCTABJISIONIUX €0 BHYTPEHHIOK MPHUPOY.

6amb  uzMeHenue Ha  V3MeHUTE JHOOO0U U3 BHYTPEHHUX KOMIIOHEHTOB, U BaM sI0JI0KO Oy/eT Ka3aThCs
9N1EKMPOMACHUMHOM npexxauM. OHaKo, B CBOCH yerocmuocmu, OHO JPYToe.
VposHe,  HeoOX00UMbl

MOHKUe 3Hepeemuyec-
kue nons. (Cm. Ilpu-
Meuanue Kk enage, Ne

58)

OBUTATEJIM TUITEPIIPOCTPAHCTBA WJIA TIPEBLIBAHUE
BE3/IE

ITockonpKy MBI - MHOTOMEpHBIE CYILECTBA, CYLIECTBYIOT 3JIEMEHTHI
Halle CyIHOCTH, OOHWTaromMe B “BbiciieM HpocTpaHcTBe”. OHU O0O0ECHeurBalOT YIPaBISIOLINE
MEXaHU3MBbI, TIOMOTAIOIIME M3MEHATh Hallu >KM3HU. Kak ¢u3uueckue yenoBedecKHe CYIIEeCTBa MbI
CHAOKEHEI OJICKTPOMariMTHbBIMU HHCTPYMCHTaAMU A0CTyIIa B BBICHIEEC IIPOCTPAHCTBO —
eunepnpocmpancmeo. VIMes 1OCTyNl K 3TUM MHCTPYMEHTaM, Mbl 0ojiee CO3HATEIbHO (PYHKIMOHUPYEM
KaKk MHOTOMEpHBIE CYIIeCTBa, (OPMHUPYsI CBOIO PEATbHOCTb. JTa IjlaBa OyleT oOCYyXIaTh aCHEKThI
Hallled THIepIpOCTPaHCTBEHHOM NMpUpoabl. Mbl 00/1a1aEM 6p0J#COEHHbIMU SUNEPNPOCPAHCIEEHHBIMU
cnocoonocmamu. Bce 3TM  (QyHKIMH IPOUCXONAT BHYTPH HAIIEro0 CO3HATEIBHOI'O OCO3HAHMSL.
Hamepenue co3HaTENbHO CBA3BIBAET HAC C HAIIMMU TMIIEPIPOCTPAHCTBEHHBIMY MEXaHU3MaMHU.

Hamepenue cozoaem ‘“3v0166” 60 6pemenu u npocmpancmee, noOCpeOCMEOM KOMOPOU
npoucxooum oeudicenue. CUMyaIuUpys OmKpvlmue GUXPA MEOPEHUs, HAMEpPeHUe CAYHCUm 0.
YRpaeneHus u HANPAGIEHUA IHEPZULl Uepe3 MEMCHPOCMmPAHCMEeHHble nopmansl. Yoepiwcusanue



HameéepeHun co3oaem RPUSIUGHYIO 6O0JIH), USMEHAIOUWYI0O RPOCMPAHCMEO-6PDEMA U RNOCHLIAIOULYIO
Hog8ble coObImus 6 peajibiHoCmb Hauwilux JICU3Hell.

CO3HAHUE — MOl PYKOBO/JIUTEJIb

TIOJISl TOHKOH
SHEpPruu

== ] VYipasineHue ¢ IOMOLIBIO B3aUMOCBSI3aHHBIX I'€OMETPUH
A | MarHuTHb -.i BHYTpHU BBICILIETO IIPOCTPAHCTBA CTaHOBUTCSA
f LR : MEXKIIPOCTPAHCTBEHHBIM IporieccoM. IIpencraBum, 49TO sApHO
'me Mam BBIP@KECHHBIE TIE€OMETPUM  WIIU reOMeTqueCIiHe ’l:IaTTepHBI
B —— ONPEIEIAOT OTACIBHBIE M SPKO BBIPAKECHHBIC “‘CJIIOM~ HAILEro
T ) FEEE e IIOHMMAaHUs CJIIOKHOI'O IPOCTPAHCTBA.
¢m3naeckas adupHas
XMt Iena XHMIA Kntou k CBA3M € SApKO BBIPAKEHHBIMU 3JIEMEHTAMU
T ¥ MPOCTPAHCTBA JISKUT B HAXOXKICHUU WIM YCTAHOBJIEHWUH CBS3EM,
b ;,' MyTel, CXEM WM MOPTAIOB, KOTOPBIE CBSHKYT TIE€OMETPUH

1 ¢dyHKIUS TEena
€CTCCTBCHHO Y TapMOHUYHO — B PE30OHAHCE. CosHanue YIIPaBIIACT

" IPOHU3BIBACT TCOMCTPHUICCKHUC CJIOU BCCTO CYIICCTBOBAHUS.

TakumMu nyTsIMH  ABIIIOTCSL  €CTECTBEHHBIE YacCTOTHI,
PucyHok 2.10 Padouasi YACTOTBhl >KM3HHU, BOJILEOHBIE OKHA, BHYTPUIPOCTPAHCTBEHHBIE
rumoresa Tuaaepa. Vurpau ~ Y3IOBBIC  TOUKH, MOCT/MEXIIPOCTPAHCTBEHHBIE  BPEMEHHBIE
Tunnep copmynuposan moder» ~ TYHHEIM THUIIOTETHYECKOW Mmonenn BceeneHHOM OHHIITEHHA-
ypasnenus, ¢ nomowpio komopou  Po3eHa WIM TI'E€OMETPUYECKHE COCIUHUTENU. MBI IOHMMaeM
o noowpsiem uenoseuecmso Osu-  TexHuky bamancupoBkn OMII kak MeXNpOCTPaHCTBEHHBIH
eamvcs  6neped ¢ HOB0U NEp-  MPOLECC, CO3NAMOIIMN  WHTETPALMIO BHYTPH TEOMETPHYECKHX
cnexmugou [9]. Eeo {”anﬂb €64~ maTTEpHOB uepe3 BCIO 00JacTh Halled MHOTOMEPHOW MpUpOJib!
Joledem NOMA MOHKOU IHEPSUL € o1 Me)KMPOCTPAHCTBEHHBIN MPOIIECC MO3BOJSIET MePeaaBaTh WU
buonoauseckumu npoyeccamu ye- nepeOpacbiBaTh SHEPTreTUUECKHUE MATTEPHBI MEXY U3MEPEHUSIMU.
Jloeeyeckoco meaa. Tu]l]l@p suoum
MacHummbLi sekmop nomenyuaia Takue cBsa3anHble ¢ [lyxom SHEPTETHYECKNE TATTEPHBI COEpXKAT
KaK mocm mexcoy monkoii u gu- ~ PICMEHT  H3MEHIHBOCTH, TpeOyromuiics BHYTpU (U3HUECKOIN
suueckoti cepamu. Tonumaemas cdepsl yenoBedeckoi BUOpanuu. VIMEHHO 3TH MaTTEPHBI CO3/AI0T
¢ omoii mouku spenus uenoge- ~V3MCHCHHE W TIpeBpaimieHne! HHCTPYMEHT OBONIOLMH — 3TO
yeckas OUHAMUKA CMAHOBUMCS HUHCTPYMCHT, CTI/IMy.]'H/Ipy}OH_[I/Iﬁ JIMYHOCTHBIN pocT u
motl, nocpedcmeom Komopoi mvi  NPEOOpa3OBaHUE.
omKpsleaem, 4mo moocem OKAaA3bl-
6ame camoe Oonbuioe GUAHUE HA B3AMMOJIEMCTBUS — KOHLEILMU BBIC-IIIETO
qbu3uqea<oe buonocuyeckoe d)yHK' HPOCTPAHCTBA

YUOHUPOBAHUE C NOMOWDBIO “MaAHU-
nyauposanus” MOHKUMU CMPYK-
mypamu. (Cm. Ilpumeuanue «
snare. No 55)

UToOB!I MOHATH HAIIM B3aUMOJCUCTBUS C APYTUMHU JHOJBMU
KaK YHEPreTUYECKUMH CYIIECTBAMH, MBI JOJDKHBI HAIPABUTh CBOE
BHUMaHHE Ha THIEPIPOCTPAaHCTBO. Takxke, HaM TpedyeTcs
0a30BbIi KOHIENTYAIbHBIN S3BIK. [loueMy? ODnexmpomacnumuvie s61eHUs U 4ei08e4eCcKull. MacHemusm
bepym Hauano 8 svicuiem npocm-parcmee. Kak u CBeT, 2JIEKTPOMAarHeTu3M — 3bI0b MM BUOpAIUst 5-TO
W3MEPEHHS, CBSI3aHHAsl CO CBEPTHIBAHUEM TE€OMETpPHH BhIciiero mpoctpanctBa [5]. CoBpemeHHas
¢u3MKa  yXe HAuYMHAET ATO COOT-HOCHUTH. SIBICHHS B3aMMOJCHCTBHS MPOUCXOASAT B BBICIIEM
npoctpancTBe. VIMEHHO BHYTPU BBICIIMX HM3MEPEHUH MPOUCXOAUT aixumus Mexay Jyxom u
HECMETHBIM YUCJIOM “UTPaIOIIUX’’ BMECTE 3JI€-MEHTOB JUIsl COTBOPEHUs Npupoabl (Bceco, Ymo Ecmy) u
M3MEHEHHUS HAIIUX JKU3HEH.



ITOUCK B ITPOCTPAHCTBE

PaccMOTpuM mepcrneKkTuBy, KOTOPYIO MOXET HMMETh BOJHAs KH3HEHHas ¢opma B
IpaHMIIaX CBOETO H3MEPEHHUs - 600bl. Takoe TBOpPEHHWE CMOTPUT BBEpPX U3 IIYyOMH OKeaHa, YTOOBI
HaOJII0AaTh BOJHBI U 3bI0b HA MOBEPXHOCTH CBOETO MHpa, Ha3bIBAEMOro OKeaHOM. B03MOxHO, Hare
MOPCKO€ TBOPEHHUE JTHOOOIBITHO U MHTEPECYETCS, YTO SABISAETCA NMPUUYUHON MU IIPOUCXOKIEHUEM BOJIH
WM BO3HUKHOBEHUS 3bIOM, KOTOPBIE CKOJIB3AT IO IOBEPXHOCTU MX Mupa. Eciy Ham BOAHBIA Jpyr
0COOEHHO YMEH, OH MOXKET OBITh YK€ C/ielall BbIBOJ, YTO MCTOYHHK 3bI0M HE HaXOIUTCS BHYTPU €ro
U3MEpEHUs, a IPUXOAUT U3 YETO-TO BBILLIE, HA3BIBAEMOT'O 8030YXOM.

Ho mouemy B oM BpeMmeHa BOJHBI OyiiHbIe, a B JApyrue crnokonHeie? Ham npyr moxer
HMHTEPECOBATHCS, IOYEMY TOBEPXHOCTh €r0 MUpa Takas XaoTW4Hasl, Takasi OecriopsgouHas? {Jlymanu mu
MBI, YTO HACEJSieM 3Ty ABYMEPHYIO IJIAHETY — IUIAHETy C TAKUMH Pa3sHBIMH KU3HEHHBIMH (hopMaMH U
MPUCTIOCOOICHHYIO Ui KU3HU B JABYX Pa3HbIX (DU3MUECKHUX COCTOSIHHSIX/U3MEPEHUSIX: 8030yxe U 800e.
PaccmoTtpuTe, Kak BoJa COACPIKUT U3MEpEHUE BO3AyXa (BOIHAS )KU3HD U3BIEKACT KUCAIOPOO U3 BOJIBI), a
BO3JIyX COIEPKUT U3MEPEHUE BOIBI (600sHoU map). CnocobHocmb 00H020 UBMEPEHUS COOepHCamsb 8
cebe Opyzoe — c8olCmMB0 cUNepnpoOCmMpPancmad.

be3 nepuckomna, Haml BOJHBIA OOMTATENb HECIIOCOOEH BCMATPUBATHCA B COCEIHEE M3MEPEHUE.
OpnHako, naxe ecnu Obl OH M clenaj 3T0, TO He “yBuzaen~ Obl MPUUMHY BOJIH, MYJIbCUPYIOLIMX Ha
rpaHune 3tux MupoB. Jlaxe Mbl He “BuauM’ BeTpa. Mbl HaOd0gaeM ero pesynbrarbl. Bo3MoxkHO, B
MIEPUCKOI OJIMH M3 HAIIUX JPY3eil-ppl0 MOT Obl MEIBKOM YBHUIETh MApyCHYIO IIIIONKY C HaTyThIMU
napycamu, JBIKYIIYIOCS IO OKeaHy cuiioil BeTpa. M3 storo HaOmropeHus MOrio Obl BO3HHUKHYTH
IIOHMMAaHHE, YTO UMEHHO BETEP BBI3BIBAET JEHCTBUE BOJIH Ha BOAHOM MOBEepXHOCTU. Ho uTO 6vi3b160€m
Berep? Mpbl Morim Obl cKa3aTh, YTO BETEpP CO3JAETCsSl pa3HULEH NaBIEHUH HaJ MOBEPXHOCTHIO 3€MIIU
(BBICOKMM M HU3KMM). Torja 4uto SIBISE€TCA npuuuHOu BO3HUKHOBEHMS pas3HbIX JAaBieHuUi? Bxons
riy0xke U IIyOoke B psAJl BOIPOCOB M CTPEMSCHh K HEMOCPEACTBEHHOM IpPHYMHE, MBI pPacKphIBaeM
MEepapXUI0 NPUUYUHHBIX (PAKTOPOB. DTa Mepapxusi MOXKET ObITh MPUpPaBHEHA K CIOUCTON: OJJHO BHYTPHU
Apyroro, Kak JyK WIM HW3MEPEHHUs IPOCTPAHCTBA — KaXJ0€ OTAEIBHOE M3MEPEHHE II03BOJISIET
MPOSIBJIICHUE JIPYTUX 3JIEMEHTOB Oelicmaus B 1IeTI IPUYUHHBIX (PaKTOpPOB.

fp— [IPMYMHA TTOPOXXJIAETCS CBBIIIE
BEKTOPHBII MOTeHIHAT A b I Hoe mone
Vector Potential A S )
» e o Cquac, IIpoaoJKas Hamry aHaJIOTHIO,
( > -. CKaXXEM: Hp\i)HCXO}IHHIee B BBICHIEM IIPOCTPAHCTBEC
i (‘T* ﬁ R 6yaeT BO3ICHUCTBOBATh Ha NMPUYMHHBIC 3JICMEHTHI WA
C > o JIEHCTBHE B HU3IIEM IIPOCTPAHCTBE.
HanpsHKeHHE N30bITOYHOTO KPYIeHHs = _____ *

L |

Hamnpuwmep:

Pucynok 2.11 BeKTOpHBbIN NOTeHIHAJ.
Hanpsorcenue uzovimounoco kpyuenus (no
UIU NPOMUE YACOBOU CMPENKU) 8 8AKYYMe
cosnadaem ¢ 6eKmMopHvimM nomenyuaiom A.
Ymobvl co30amv MacHUMHOE noje, Mu
NOMEHYUATBL QOAHCHBL CYUECMBOBAMb UTU
Gopmuposamuvcsi 6 6aKYYMHOM COCMOSAHUU.
Ilone A — nepsuunoe none. (Cm. Ilpume-
uanue k 2nase, Ne 56)

1. 3MmeHenne temneparypsl Ha MO-BEPXHOCTH
3€MJIM MOXKET CO3/aBaTh PA3HBIC 1ABJICHHUS,

2. Ysenuuenue paznuuysl oasnenuil (6b1coK020
U HU3K020) Oydem npuquHoil 001bWIEN CUNbl U
cKopocmu eéempa;



3. Yeenuuenue CKopocmu uih UHmMeEeH-CueHocmu eempa coenaem 6OJIH) ébluie.

Mexny TeMm, Haml J00O3HATENbHBIM OOMTATENb BOJBI TOJBKO YTO HCHBITAT 3BOJIIOLIMOHHBIN
CKa4OK CO3HAHMs. B mowckax HEMOCPEICTBEHHOTO MPUIUHHOTO (PaKTopa, U3 TIIYOMHBI OKEAaHCKOTO JHA
HAaIll BOJHBIA OrpaHMYeHHBINA OpaT yBHjen cBet!

B HpH‘lHHHOﬁ OEIIKM B3aWMOCBS3aHHBIX TIEPEMCHHBIX

COJIHIEC HUIrpa€t CBOKO PpoOJIb B

BO3HHUKHOBEHHUU 3bI0M, pa3phlBarollel MOBEPXHOCTh okeaHa. Ho momyunnu nu mbl oTBeT? UYTO sIBIsieTCA

NpUYrHON U nipupooit Ceema?

TUITEPTIOJIS [IEPEHOCHAT [TATTEPHBI CBEPXY
Qe

£ \

o6pa3 ®PATMEHT
o00BeKTa

Pucynok 2.12 T'osorpaguyeckoe Boc-
CTaHOBJIEHMe 00pa3a. [Ipoexyus Koze-
PEHMHO20 A3EPHO20 Y4a HA NOBEPXHOCb
20102pamMmbl - 06pasyem mpexmepuviil 00-
pasz obvexkma. Jlazepuoui nyu “obmyuaem”
unu  “‘axmusupyem’ nienxy. B omom
npoyecce, KoOOUpogammvle, codepicauyue
YaCMomHuyilo  UHGOpMAYUI0  NaAmmepHbl
nepesoosimcsi 8 mpexmepHylo  opmy.
Cambitl 3HAYUMBIL ACHEKM 207102PAMMbL —
mobas uacme, Kycouex uau gpasmenm
mMozym  Obimb  UCNONB308AHbI Ol BOC-
CMAHOBNEHUSL 00PA3a UCXOOH020 0ObEKMmA.
Jliobas uacmv codepocum uau  “oKy-
muleaem” yenoe. B amom cmvicie 2070-
2pamMmMa CUMBOIUUPYem HeOelUuMyro npu-
o0y Haweli Becenennotl.

Tak mnoxoxe Ha Hamy xu3Hb? Iloka BbI
YyBCTBYETE, YTO IIOCTUIAETE BEIUM M HA-XOJUTE OTBETHI,
HOSIBJISIFOTCSL. HEKOTOPBIE HOBBIE 3JIEMEHTHI I'OJIOBOJIOMKH,
JIBUTasl Bac BIIEpe] ¢ IOTEHIMAIOM elle 0osiee BeIN-KOro
OIIbITa, OTKPBITUS U [IOHUMaHUS.

Kaxxnoe wu3MepeHHe BbIIIE HAIIUX H3BECTHBIX
YeThIpeX (TpU MPOCT-PAHCTBEHHBIX W3MEPEHUS U OIHO

BpeMsl) MOXET ObITb Ha3BaHO OTHENIBHBIM 2unep-
npocmpancmeom. W Kaxmoe  runeprnpo-cTpaHCTBO
OPOSIBIISIETCS.  CBOMM ~ YHUKaJb-HBIM  BBIp@XKEHUEM
eunepnoeu. ' MIepnonas — 3T0 YHEPTeTUYECKHE MTaTTEPHBI,
HECyIME BBIPA)KEHHE KOHKPETHOro JeicTBus. Mbl
MoiiMeM, 4YTO CYNEepnojis TMOCTaBISIOT U IEPEHOCIT

unpopmanuto. Ckransipuvie G0N-Hbl UNU CKAIAPHbIE NOJIA
Hecym, NepeHoCsam U yoepiucusaom ungopmayuio 8 euoe
BUO-PAYUOHHBIX 9HEpPeemuyecKux nammepHos 8
2UNnepnpocmpaHcmae. CkansipHble BOJTHBI
cBepxcBeTsmmecs (ObICTpee, 4eM CKOPOCTh CBETA).

Bpemenamun MBI MOXEM  MEIBKOM  YBHJETh
TUIIEPIIOIIE IO CIIOCO0Y, KOTOPBIM OHO B3a-UMOJAEHUCTBYET C
Hallel peaJibHOCThI0. B OONBIIMHCTBE APYrUX HMPUMEPOB
€ro HEeBO3-MOXXHO OOHapyXHTb, OO THIIEPIPOCTPAHCTBO
HEJIOCTYIHO ISl MPSIMOTO HaONIOJEHUS — TOJBKO dYepe3
HEKOTOpblE€  BTOPUYHBIE  JIMH3BI WO (PUIBTPBI,
MO3BOJISIIOIIAE  KOCBEHHO BUAETH  IOCIEACTBHUS  WIIHU
JNEUCTBHS 3THUX TUIepriosie. Bo3HUKaeT yHUBEpCaIbHBIN
MIPUHLIMII — CJIEI0BaTh BBIPAKEHUIO “NIOJIS BHYTPH IOJIEH”,

“BUXpPb BHYTPU BUXPS ... “IEICTBHE BHYTPHU ACUCTBUA .

Korna ™Mbl 3arisiHeM BHYTpPb W3 OJHOTO YPOBHS PEAJIbHOCTH B CIIEAYIOIIUNA, Mbl OOHApy>KUM
BBIPAKCHHUE HEKOETO OPraHU30BaHHOIO MOJIA.

Opzanuzoeannoe none cneoywuiezo, 6oiee 6blCOKO20 YPOBHA PeAIbHOCMU 6ce20a 0yoem
Hecmu Heo0X00uMble NAMMEPHLL, NPEOHA3HAUEHHble OJ1A BblPpaXdceHus 6 “npozpamme” 0o.ee



HU3K020 cnoa peansrocmu. Ilpumep: paccmompume ghuzuueckyro mamepuro. Quzuueckan mamepus
— OpP2AHU308AHHOE GLIPAdICEHUE PUUUECKUX YACMUY,.

Takast opranuzanus yrnpaBisieTcsi JIEKTPOMAarHUTHBIM T0JieM. be3 Hero He ObUIo OBl TUTaHA WU
mabJoHa, a, CJEel0BaTeNIbHO, U IOCTPOCHHUS TPEXMEPHON pealbHOCTH. VI3MeHeHue MNaTTepHOB B
ANIEKTPOMArHUTHOM I10JI€ CO3a€T U3MEHEHHOE BhIpKEHUE PU3NUECKON PEATbHOCTH.

OJIEKTPOMAT'HUTHOE I1OJIE — 'MITEPITIOJIE

[To oTHOmeHWI0O K (UBUYECKHM paMKaM, 3JEKTPOMAarHUTHOE TIOJie SBIISACTCS TEPBBIM
TUIEPIoNieM. DeKmpomMacHumHoe noie Kkooupyem 6 cebe nammepHul U UHpopmayuio cunepnoJiel euje
Oonee 8bICOKUX U3MepeHUII.

VIMeHHO MOATOMY MBI TOBOPHM: CBET M 3JEKTPOMArHUTHBIE MOJS SIBISIFOTCS OTPaKEHUSMU U
BUOpauusiMu 5-ro u3mepenus. Ob6a STux sBieHus (00JaJarolIMe MOXOXKHUMHU XapaKTEPUCTHUKAMHU)
SIBIISTIOTCS] HOCUTEIISIMUA KOJMPOBaHUs HH(pOpMAIHK 00J1ee BBICOKMX U3MEPEHUIA.

O06a oHM [EHCTBYIOT W BIUSIOT HAa BBIPAKCHWE W OPTaHU3AIMIO Marepu B (U3MUECKO
pealibHOCTH. brazodaps ceoeii MHO2OMEPHOU Npupoode, Mbl CHOCOOHBI CO30A8aAMb CB0I0 COOCMBEHHYIO
PEAnIbHOCHb ¢ NOMOWbIO CO3HAMENbHO2O 6Nedambléanus NAMMmMepHos 6 2UNepnois Oojee blCOKO20
npoCmpancmaa.

JIMH3bI PEAJIBHOCTH

Uepes ciioun U3MEpEeHUi CYIIECTBYET MOTEHIIMANl BCTAaBIEHUS “(DHIIBTPOB WM JHH3”, KOTOpPHIE
MOJHOCTBIO XapaKTepU3YIOT BBIPAKECHUE WHAWBUYATbHOM >KU3HEHHOW Nenu. BO3MOXHO, MMEHHO
Takol (QUIBTP MOXKET CO3/1aBaTh HAJIOKEHHWE HEKOTOPBhIX (U3WYECKUX OTpaHHUYEHUN U MpobdieM co
3I0POBBEM, OTHOCSIIUXCSI K KOHKPETHBIM IEJISIM KU3HHU JIUYHOCTH. BO3MOXXHO, Takue QUIbTPHI MOTYT
CO3/1aBaTh YCHJICHHE KOHKPETHBIX MPU3HAKOB HIIM CIOCOOHOCTEH, KOTOPHhIE ObUTH ObI CYIIIECTBEHHBI IS
BBITIOJIHEHUSI KOHKPETHOM KU3HEHHOU 11e1u. Bo3MOXXHO, Takue GUIBTPHI MOTYT CO3/aBaTh HAJIOKEHUE
HEKOTOPBIX OTPAaHWYECHHUN Ha PA3BUTHE HAIIET0 ONTUMAJILHOTO MOTEHIHWana. TakuMm 00pa3oM, MbI
MOEM BBIOUPATh BCTPETUTHCA WJIM HAYyYUTHCS MPEOJ0JIeBaTh KOHKPETHBIC IMPOOJIEMBI B HAIIMX
KHU3HAX, YTO, B IPOTUBHOM CiTy4ae, ObIJI0 ObI HEBO3MOXKHO.

Toukaysta . CerogHss MBI OCO3HAaeM IIOTEHIMA TE€HETHYECKOIO
SBOJIIOIIMOHHOTO MpeoOpa3zoBaHusl, KOTOPBIN MOATBEPKIAETCS

uria pomnt ypo-
) BeHb B COBPEMEHHBIX JETAX M HEKOTOPBIX B3POCIBIX. TpeTbhs
¢ P crmpank JHK cenyac CTaHOBUTCSA OAAPKOM
L 3 E 3 HBOJIIOIIMOHUpYIOIIEH peanbHOCTU. Takoe nmpeobpazoBaHue —
i yo-  besymbrar  Co3HaTeqbHOro/J[yXOBHOTO BHIOOpa H3MEHHTH
Beik  TIpUPOAY  (UIBTPOB,  COJNEHCTBYIOIIMX  IPOSIBICHUIO
2 WHIMBUAYYMa Kak  (u3nyeckoro cymiecrBa. Bcerna
& ¢ CYLIECTBYET IOTEHLIMAJ BBIPAKEHUSI COBEPIIEHCTBA.
ypo-
Adeiad fom Dl Be;"’ [TocKONBKY IIeNb IYIIN Pa3sBHBAETCS U TpebyeT Gonee
Transformation’ MOIITHOTO CpeACTBa s (PU3UYECKOTO BBIPAKEHUS, Takas

DBOJIOLHUSA  CTAHOBUTCS  BO3MOXKHOM Oyaromaps



Pucynok 2.13 Mopear Cern Bce-
JeHHOH. [Ipogpeccop Tumnep ocmvic-
aueaem cmpyxkmypy 10-umepnoii Cemu,
KOMOopast cA3vleaem cems pasyma ¢ Qu-
3uyeckoll peanvHocmouio (Yposenv 3).
Yposenv 2 — npocmpancmeo 3gupnoil
cyocmanyuu [10]. Onpedenennvle y3ino-

TIPEBPAICHHUIO Marte-pHu. HmenHO HaMepeHoe
COTPYAHUYICCTBO Co3HaTeIbHbIX I[yXOBHLIX JJICMCEHTOB
NPOU3BOJIUT TPEOYIOUIMECS DHEPreTHYECKUE IaTTePHHBI,

4TOOBI CO3/1aTh H3MEHEHHE U MpeoOpa3oBaHME HALIMX
¢u3nyeckux ypos-Heil. Takoe noHMMaHHE MOOLIPSET Hac
aKTUB-HO COTBOPSTH HOBOE 3aBTpa W OCBOOOXKIAE€T OT
OrpaHUYECHUH.

6ble MouKu, 061/{41/!8 ons MHOZprO@He@OZJ

cmpykmypul ypostieti cmpykmypul. Cemu CTPYKTYPA CETU BCEJEHHOH IIPO-
AGIAIOMER  MOUKAMU  C6A3U,  KOMOPvIE  [TUTAHA JTYXOM
COeOUHAIOM U nepeoarm Hepauu U uH-
0 . Coe-
popatyuio Meoicoy usmepensi. Cos Co3Hanue  ynpaBisseT U NPONMUTHIBAET  Ieo-

aacro Tumnepy, Cosnanue u Hamepenue
PYKOBOOSIM IMUM CTIONCHBIM npoyeccom!
(Cwm. I[punoowcerue k cnase, Ne 57)

METPUYICCKHUC CJION BCECIr'0 CyLIECTBOBAHUA. ..

3/1ech HaM XOTeNoCh Obl MM03aMMCTBOBATh Ha-y4HbBIE
B3[JISI/IBI 3HAMEHUTOTO (PHU3HKa, KOTOPBIA pa3padoTa YHHKAJIbHYIO KapTUHY BceneHHO#H u CTpyKTypy
TUHAMHKYU YeJIOBEKa BHYTpH Hee. YuibsaMm Tuimep, JOKTop Hayk, npodeccop komnemka Ivepum CTeH-
dopackoro YHuBepcuteTa, kadeapa TexHo-orun MatepuaioB, “MOCTPOMI” MOCT MEXAY (HDU3UKOU H
Metadusukoid. B xkuure Hayka u npeobpaszosanue yenosexa: Toukas snepaus, HamepeHue U CO3HAHUE
npodeccop Tuiiep BBIXOAHUT 3a paMKH KJIACCHUECKOTO MBINUICHHS B HayKe. B KadecTBe IMOMITMHHOTO
MCTOYHUKA HOBOTO MOHMMAaHUS, OH HCIIOJIb3yeT CBOU MHOTOJIETHUE HCCIIECIOBAHHS U OMBIT W3YYCHHUS
TOHKOU OHCPIruu " HGO6I)I'-IHI)IX sBieHu. B KHUTY BKJIIOUCHBI HAYYHBIC HAXOAKH, TCOPpHUA U MOJICIIb,
Omarozaps KOTOPO¥ MbI MOXEM HayaTh TOHUMATh MHOTOMEPHYIO IPUPOAY CBOEH CYIIIHOCTH.

Barmsnel Tuniepa 6a3upyroTcs Ha MPOYHOM HaydyHOM MbluieHnu! Xots B cBoeil pabote MblI U
CChLIIaeMCsl Ha 3TOT TPY[, Mbl HE MOXKEM IIPEJICTaBUTh €r0 WJEH TaK HCUYEpIbIBAIOIIE, KaK JeaeT OH B
cBoed KkHure. Twuiep 3arparuBaeT MHOIO TEM: THMIEPIPOCTPAHCTBO, W3JIyYEHUE DHEPIUU
OMOJIOTMYECKUX CHUCTEM, JEHCTBHE HAMEpEeHHUs Ha 3KCIEpUMEHTaJIbHOE O0OpyIOBaHHUE M MHPUOOPHI,
pa0oTaroliie Ha TOHKOW SHepruu. HMHTepecyloumxcss TOHKOAHEPIeTHUECKUMH SBJICHUSMH MBI
OTChUIaeM K ero Kkuure Hayka u co3nanue — oue€Hb BaXKHOMY UCTOYHHUKY [11].

BCEJIEHHA S KAK KPUCTAJUIMYECKASA CETb

3HATOK CTPYKTYpPbI KPUCTAULIMYECKON cetu, npodeccop Tumnep chopMyanupoBall YHUKAIbHYIO
Mozenb BceneHHoOW, ocHOBaHHOW Ha cemegom cmpoenuy. OH MHTYUTHBHO YYBCTBYET, UYTO Takas
ceTeBasl MaTpHla 00JalaeT XapaKTePUCTUKON wecmuy20n1bHblx nammepros. (Bo3MOXKHO, OUeBUIHOCTh
TaKOro NMaTTEPHA MOXHO YBUIETh, UCXO/s U3 LIECTUYTOJIbHBIX NATTEPHOB MAarHUTHOT'O IOJIS1 HA KOHLIAX
CTCPIKHCBOI'O MarovuTa, IpoCThIX MECTUYTOJIbHBIX CHEXXWHOK WJIW MICCTUYT'OJIBHBIX MYUCIMHBIX COT.) Ot
MATTEPHBI CO3JAI0T I'€OMETPHUI0 TapMOHMYECKHMX PEUIETOK, 3alOJHSIOUIMX BCE, YTO Mbl HA3bIBAEM
IIPOCTPAHCTBOM — 6aKyyM W eunepnpocmpancmeo. VIMEHHO B 6akyyme TPOCTPAaHCTBA Ipodeccop
Tuinep npeacTaBisieT CylIeCTBOBAaHUE TOHKUX HEPTUH.

BAKKYM CMOJEJINMPOBAH KAK 'TEOMETPUYECKAA CETbH
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Pucynok 2.14 Tlpoexkumuss marrepHoB coObITHIl. C mouku 3penus Tunnepa mviciu u Hamepenue
€030ar0m HAaKonleHue ‘nomenyanos” 8 y3i08biX MOUKAX Cemegol cmpykmypvl Bcerennoii. dmu nomenyuans
Gdopmupyromes kaxk nammephsl, mpedyowue, umoowvt “[yx unu boowcecmeennoe A7 e3aumoleticmeosanu ¢
YACMOMHBIMU NAMIMEPHAMU, YMOObL CIMAHOBUMbCS COOLIMUAMYU 6 Hawiux dcusnsax. llepeuunvlii nyu npoexyuu
ucxooum om “[lyxa” umu Boocecmeennozo yposus cebs. Tunnep nonazaem, umo nepsuyHwvli ayy om [yxa
Oeticmgyem n000OHO NPOEKYUOHHOMY YUY 20N02PAMMbL — OH 83AUMOOEUCMBYem ¢ YaCMOMHbLIMU NAMMepHamu
Ha YpoGHe paszyma, 4mobvl CRpOoeyupoéamv ux 6 @OUUUECKYI0 peanvHOCmb. H3meneHue nammepHos U
NOMEHYUANO08 8 V3NI08bIX COCOUHEHUAX USMEHUM CNpoeyupoganuvle @ cusHu coovimus. Ha pucynke [Jyx coz0aem
Oazosulil sHepeemuyeckull 1y Kaxk 8 npoyecce 2onozpaguieckozo eocnpoussedenus. Cobvimue 6 Hautel HCU3HU —
9mMo U0 20102paguyeckoll npoekyuu, oOepyweli HAYAN0 6 SUNePnpoCMpancmeeHHou peanrvrocmu. Ilpoyecc
CKAA08AEmMecs U3 08YX: MbICAU U HaAMepeHusi popmupyiom nammepHsl, Jyx yuacmeyem 6 npoyecce akmueayuu.
Ilammepuvt u nomenyuanvl 6 Y3106bIX COCOUHEHUAX MOZYHL Oblmb 3ANPOZPAMMUDPOEAHbI U UIMEHEHbl C
nomouwpto Hamepenua! Omo usmensem cobvimus, cnpoeyuposannvie 6 nawiu dxcusnu. Mvicau u namepenus
3aK1A0bI6AIOM NAMMEPHbl U NOMeHyuansl npsamo 6 Yuueepcanvnyio Kanubpyemyro Cems (“VKC”). VKC
CydHcum O YCUNEHUsL U NPOeYUPOSaHusi SMux NAmmepHos U co30aem pe3onanc ¢ enewnell Bcenennou. Beco
npoyecc ynpaenaemcsa Cosnanuem u Hamepenuem.

OU3MKU MOJEIUPYIOT BaKyyM IIpOCTpaHCTBAa KaK HEKOE CyIeproje, YIAEp)KUBaeMoe B
JMHAMUYECKOl CTaOMIIBHOCTH CTPYKTYpoil reomerpuyeckoit cetu. Hanmpumep, Dpon Topan mpuBoaut
SKCIIEPUMEHTAIbHbIE HAOIIOEHNSI KBa3UKPUCTAIIOB, MOATBEPKIAIONINE, YTO BaKyyM JEHCTBUTEIBHO
MOKET OBITb CMOJENMPOBAaH KakK JBaJlaTurpaHHas crpykrypa [12]. B rtakoit mozenu, ¢dopmsl 3-
MEPHOI'0 MPOCTPAHCTBA, TaKWE€ KaK IBAIIATUTPAHHUK U YETHIPEXI'PAaHHUK (TETpadap), AEHCTBUTEIHHO
NPEJCTABIAIOT COOOW MPOEKUUU 0ojee CIOXKHBIX MEPBHYHBIX (POPM B BBICIIEM MPOCTPAHCTBE. DTO
03HAYaeT, YTO CYIIECTBYIOT FApMOHHYHbIE MAaTEeMAaTUYECKUE COOTHOLIEHUS, CBA3BIBAIOIINE T€OMETPUH
CJIOKHOT'O IIPOCTPAHCTBA U T€OMETPHIO HU3IIETO TPEXMEPHOT'O IPOCTPAHCTBA.

Cerp Tunnepa sBIs€TCS MHOTOMEPHOW IOJIEBOM CTPYKTypoil. UTo 310 Takoe? B ocHoBe Takoit
OpraHM3alllK JIeKAT CBETOBbIE MATTEPHBI, 00pa3ylollue pa3IHuyHble JIMHUU F€OMETPUUECKON peleTKH
MPOCTPAHCTBA. DTH CBETOBbIE KOIMPOBAHHBIE PELIETKH ONPEAEISIOT MATTEePHbI, TpeOyrouecs s
pa3BOpAaYMBaHUs KU3HH, FAJaKTHUK U 3BE3]1.

Taxas cereBas pelierdaras CTPyKTypa CYHIECTBYET BHE MPOCTPAHCTBA-BPEMEHHU, 0€3 0OBIYHOTO
OTpaHUYCHUS] TPUYMHONW M CIEACTBHEM. Bpemsi — Bce BpeMmsi: IpOIUIOe, HACTOAIee W Oyayiiee —
CTAHOBUTCS CBSI3aHHBIM MIOCPEJICTBOM KaHAJIOB MJIM COCIUHUTENEH.



MeXnpocTpaHCTBEHHBIC Y3JIOBbIC TOYKH (TaK)Ke Ha3BaHHbIC BUpAEHOM 6ouweOHbIMU OKHAMU)
MO3BOJISIIOT JHEPrusiM M HMHGOPMallMU LUPKYJIUPOBAaTh MEXAYy u3MepeHusMu. HeoOxoaumbimMu
KayecTBaMH, TpeOyOIUMHICS JUIs JOCTylla K OTHM KaHalaM CBSI3M, SBIAIOTCS HAcTpOHWKa U
CIIaXEHHOCTh CHCTeMbl B LeioM. Mexay cnosimu CeTH CylecTBYeT YHUKalbHas M OeclieHHas
rapmonudeckass reomerpus. IlyremectByromue no CeTu BOJHBI SBISIOTCS HH(POPMALMOHHBIMU
BOJIHaMH, cooTHocsmmucs ¢ CozHanneM. CeTb CBSI3bIBAET BCIO PEaJIbHOCTH!

CO3HAHHUE 1 MBICJIb ®OKYCHUPYIOT SHEPI'MIO

Cornacno monenu mpodeccopa Twiiepa, KapTbl nomeHyuaia XpaHATCS B Y3JIOBBIX TOYKaX.
NMenHO 37€Ch MPOUCXOIUT PEeoOpa3oBaHNEe CO3ZHAHMS B DHEPTHH. Takue y3JIOBBIC TOYKH CTAHOBSITCS
(GOKyCOM HAIIUX MBICICH — HAMX HamepeHui. 110 CyIIeCTBY, OHU SIBJSIFOTCS MECTOHAXOKICHUSIMHU
CEeTH Y3JIOB pa3yma. DHEPrus MBICIH Hpusooum 6 oelicmeue OOIUPHBIM TMOTEHIHMAN SHEPrUH,
Xpansiueiics B HameM Kocmudeckom Mope.

W3 XpaHsmmxcst 3/1ech MOTEHLIHUATIOB MBICIb MOAyIUpyeT ¢opmy narrepHoB. Ilo mpuHuumy
rojJorpaMMbl 3TH MAaTTEPHbI CTAHOBSTCS CHPOCLUPOBAHHBIMM KaK COOBITHSI B HAlllUX JKU3HSAX.
IlocpencTBOM 3THX DJHEPreTUYECKUX MATTEPHOB YCTAHABIMBAETCS CBA3b JUIA  B3aUMOJICHCTBHS
¢usnveckoil n Tonkor cyOcranuuu. Co3maeTcss HEKU BU MIETIM 0OpaTHOM CBsI3M, MO0 HaIla peakuus
Ha 3TH COOBITHS YXOJOUT B PELIETKY, e (opMUPYIOTCS HOBbIE HAOOp MOTEHLMAIOB U MaTTEPHOB.
HoBsle coObITHSI pa3BOpaunBaOTCs KaK CIEACTBUS.

JMHAMUKA YEJIOBEKA B 11-m UBSMEPEHUU

Tunnep Ttaxke pa3paboTan MojAenb IWHAMUKU uenoBeka. KapTuHa dYenoBedecKoW Jpambl
pa3BOpauMBAETCs Ha IUIOLIA/IKE B3aUMOJAEHCTBYIOIIMX ApYT Ha npyra 11-tu nu3mepenuii. Kak cymectsa,
HaxoJsIIMecs 31eCh, YTOOBbl HAYYMTbCS NMPUMEHTh Hamepenue n J10606b, Mbl (PYHKIIMOHUPYEM B
cBs3u ¢ JlyxoMm (mpoliecc CO-TBOpYECTBA), YTOOBI TNPUBECTH B JIBUKEHHE OOJBLIYIO JApamy.
Paspaborannas TusuiepoM  ucuepnblBaroliasi  MOJENIb  JEMOHCTPUPYET  Ba)KHbIE  MOMEHTHI,
OTJIMYAIOIINECs OT TPAJIUIIMOHHON TOUKH 3peHus pu3uku. KiroueBblie 21IeMEHThI MOJIENH CIEIYIOLIHE:

1) BakyyMm umeer 3epHHUCTYIO IPUPOLY, BHICOKO YIOPSAIOYEHHYIO U CTPYKTYPUPOBAHHYIO B BUJIE
KPHUCTAJUIMYECKOM pemeT4arod ceTu. Besd ceTh pemeTkn — 3TO HaJOKEHHE pPa3jIMYHBIX CJOEB,
CBSI3aHHBIX BMECTE ITOCPEICTBOM OOIIMX TOYEK COCTUHEHMS, Ha3bIBaeMbIX y3ilaMu. MIMeHHO uepe3
y3J70Bble TOYKH HWH(GOPMAIMOHHBIE BOJHBI (UIBTPYIOTCS BHU3 W3 OAMHHAIUATHMEPHOIO B
YETBIPEXMEPHOE IIPOCTPAHCTBO.

2) HAMEPEHUE YEJIOBEKA — enasnviti npunyun. Modens cmpoumcs Ha OOnyujenuu, Ymo
OCHOBHAsL yelb (usuueckoeo mena — obecneyumv MexaHusm O0ai o00yuYeHus UCNOIb308AHUIO
HAMEPEHU u JIKOFBU ons camossonoyu.

3) Cosnanue cozdaem uHpOpMayUOHHble B0IHLL, Nymeulecmeyruue no cemu peuemiu,
oeticmeysi Ha dHepeemuveckue NAmmepHvl U UL HA YACMUYbl, KOMOpble 63AUMOOetCmEym ¢
Gusuuecxoi u gpupHotl cyocmanyuei.

4) Qusuueckuii amom OKpY*CeH CEOUMU IPUPHBIM U MOHKUM 080UHUKAMU. Takum obpazom, oH
OKPYIHCEH IMOYUOHANbHBIMU, UHINENEKMYATbHbIMU U OYXOBHLIMU dJIeMEeHMAMU.



5) Ceem — »>mo cmecb  INEKMPOMASHUMHO20 (8  (huzuyeckom  npocmpancmee),
MACHUMHOIEKMPUUECK020 (U3 IPUPHO20 NPOCMPAHCmea) u O0elbmMpPOHHO20 (U3 Gblcuiell MOHKOU
cghepul) uznyuenuil.

SOOEKTUBHOCTH JINUHOM CETH

Bcenennas > QexTHBHO pa3BopauuBaeTcs rapMOHMYHBIM oOpazom [17]. Oxpyxaromas Hac
JUYHAsg CeTh — O3TO DJHEpPreThyeckas CTPYKTypa YHHUKaJIbHOTO KIETOYHOro pHcyHKa. Kierounas
CTPYKTypa TIOXOXKa Ha CTPYKTypy BHemHedl BceneHHoil. DTy JIMYHYIO CETh MbI Ha3bIBaeM
YuusepcansHoit Kaymbpyemoii Cetsto (YKC). Mb1 paccmatpuBaeM YHuBepcalibHyto Kamubpyemytro
Cerp (YKC) kak nepBUYHBI COEIUHUTENb C yHHBepcaidbHOW ceThto Tuiepa. YKC cayxur s
YCUIIEHUSI M TMPOCLUPOBAHUS MATTEPHOB, KOTOPhIE MBI B HEE IMOMEIIaeM. JTO CO3JAaeT PE30OHAHC C
BHemHel Beenennoii. Coznanne 1 HAMEPEHUE ynpasisitoT BceM mporeccom.

Kocmuueckas cemv/
Bakyym/
T'unepnpocmpancmeo
(ucmounux enewHux
DE30HAHCHBIX 8UOPayuULL)

g

N-MepHas MUYHAS
PE30HAHCHAs cemb
HACMPOUKU

(n>3)

DE30HAHCHASL HACMPOUKA
C80600HOI dHEpUU

o

N-mepuas buogomonnas
npusma
(6Hympennsis cxema
HACMPOTIKU)

S

R RS S



Pucynok 2.15 Pe3oHaHcHasi THYHAA CeTb. Yuusepcanvnas Kambpyemas Cemo (“VKC”) — sawa
JIUYHAS DHEPeemUYecKasi CMpyKmypa — uHmepnpemupyemcs, kax N-mepras (N>3) pe3oHancHas cemv HACMPOUKU.
30ecv mul 6senu mepmun “‘Ouogomonnas npuzma’, umobObl NOKA3AMb CILOJNCHBLL nammepH 6 OUuHAMUKe
Ye06eYecKoll CMpYKmMypbl, cO30aHHbIL 0151 83aumooeticmaus co ceemom. Ha gpuzuueckom ypoene smo ghynxyus
JIHK, HOo nodobnas cnupanesudnas Cmpykmypa cyuwjecmeyem 6 MOHKoU cghepe. Peszonancuvie cmpyxmypol
s3aumodeticmeyrom. Kozoa snepeemuyeckue Cucmemvl 4el08eKd HACMPOEHbl HA eCmecmeeHHble eubpayuu,
CO30aemcsi  Pe30HAHC, NO38OMAWUL  “3apsadKy” dHepeemuueckou awamomuu u obmeH unpopmayuell.
Yemanosuswuiica pezonanc mexcoy YKC u Kocmuueckum Mopem (sakyymom) cozdaem “eenepamop c80000HOU
anepeuu’”’. (Cm. Ilpumeuanue x enase, Ne 15)

TICU, PA3BEPHYTBIM ITOPSAJIOK Y HEJIOKAJIbHASI BCEJIEHHA S
B3I'JIs L HA CO3HAHUE 1104 MUKPOCKOIIOM

Korma B nabopatopuu y4eHble MPOHUKIM B KBAaHTOBBIH MHpP, OHU CTOJKHYIHUCH C
MOPA3UTEIBbHBIMU OTKPBITHUSIMHU... OTKPBITHSMHU, YTO OOBEKTHUBHAS PEATbHOCTH SIBJISETCS MPUHIIUIIOM
npouwioro. Kak ynauno onucsiBaer OBaH Y oJKkep B cBoer kHUre Qusuka cosnanus. Keanmoswiu pazym
U 3HAYEHUe HCUSHU

“MBl  OTKpBUIM, YTO HaOMOJaTeNlb — JOCTYHHBIH MHCTPYMEHT pEaJbHOCTH, U  Mbl
COIIPUKOCHYJIMCh CO CBOEH COOCTBEHHOM MPUPOAOi... Mbl 0OHApyKMIIM TOCTOSHHO ACHCTBYIOLIEE TaM
CO3HaHHE, CMOTpsLIEE HAa HAC KaK Ha aKTEpOB Ha CLEHE PEAJbHOCTH M UIPAIOIIEE pOJb IHCATEN,
MHUILIYILIErO MbeCy, B KOTOPou Mbl urpaem” [18].

Muvt 6udum ceba co ceoum pazymom Kak AKMUGHBIX YUACHHUKO8 IKCHEpUMEHmA.
Ilpeocmagvme, umo puzuku ne omkpwvlearom yacmuyvl, cKopee oHU peanvho ux cozoaom! bpaiian
Jcozepcon, Hobenesckuit naypeam no ¢puzuke, Kaxk-mo 3amemus, 4mo € YHOPHBIX ROUCKAX
CMPAHHBIX HOBBIX YACMUY (PU3UKU, 803MOINCHO, CO30alOm C8010 cobcmeennylo peanvhocms [9].
Hanpumep, KouKpemnasa uacmuua, HA36AHHAA  AHOMAIOHOM, OO1adaem  ceolicmeamu,
MeHAwuMuca om nadopamopuu K aadopamopuu. Ilpeononazarom, umo ceoiicmea Imoi yacmuyvl
3aeucam om moz2o, Kmo HaxXoAUT U CO3]1aeT ee.

HEJIOKAJIBHOCTb HAXOIUTCA BHE 5TOI'O MHUPA

VY IMBUTENBHOE OTKPBITHE KBAaHTOBBIX (DU3MKOB — CBOICTBO, KOTOpPOE MBI Ha3bIBaeM
HenokanvHocmovio. OHO ONMUCHIBAETCS CIEAYIOUIMM SIBICHHEM: KOI'Jla B3aUMOJICHCTBYIOT JBE YaCTHUIIBI,
OHH TIPOJIOIKAIOT 1UAMb Opy2 HA Opyea 1 MTHOBEHHO nepedasams UHGopmayuro, He3aBUCUMO OT TOTO,
KaKUMU JaJleKUMU U pa3JeIeHHbIMU OHU cTaHOBsTCs! He nMmeer 3HaueHus, HaXOAATCS JIM YaCTHUIIbl WU
¢usnyeckre coOOBITUS HAa PACCTOSHUU MWIIMAPAOB KUJIOMETPOB, MHJUIMAPJOB CBETOBBIX JIET WM B
pa3HbIX KoHIax Beenennoit [21]. Mexay cucreMaMu IpoAOKaeTcss MTHOBEHHAs! CBSI3b UJIH Iepeiaya
BIMsIHUA WM uHpopMmaruu! Bce 3TO MPOMCXOOUT HA HEKOEM CYOKBAaHTOBOM HEBUIAMMOM YPOBHE
peansHOCTH. Kak 3amevaror Hagwre u Kadaroc:

OxcnepumeHT [m3nHa “00s3pIBaeT (PU3MKOB CHENATh BHIBOJ O TOM, YTO HEJIOKAJIBHOCTH WIIH
HEepa3JIeTMMOCTh — II00aTbHas WM YHUBEpCcalbHas TUHAMHKA XU3HUA KocMoca” [20].

TpanuumroHHass KOHUETIUS J0KAIbHOCHU TpeOyeT, 4ToObl BCE B3aMMOJICUCTBUS MEepeIaBaInuCh
MIPOMEXKYTOUYHBIMHM CUTHAJIAMHU, OOMEHUBAIOIIUMUCA B MPOCTPAHCTBE-BpeMeHU. CKOPOCTh JBHIKEHUS
ATUX CUTHAJIOB OTPAHUYMBAETCS CKOPOCTHIO CBeTa. bosiee Toro, ecinu Obl CHTHAIBI ObUIA JIOKATHHBIMH,



TOrJAa UX OYEBUAHOCTh HaOIro/anack ObI B HAIIEM IPOCTpPaHCTBE-BpeMeHU. HenokanbHble sBICHUS HE
YKJIa/bIBAIOTCS B paMKHU 3TUX orpaHudeHuil. CKOpOCTHOro Oapbepa HE CYILIECTBYET, U B HAIIEM
IIPOCTPAHCTBE Mbl HE HAOIIOJAEM CUCHANbI B3AUMOIEHCTBHS !

OWHINTEHH OTHOCWJICS K HEJOKAJIBHOCTH KaK K “‘cmpanHOMy Oelicmeuto Ha paccmosHuu’.
B3aumMogeiicTBue MPOMCXOIUT C TMOMOIIBI0 HEBUIUMBIX JIOKAJIBHBIX CUTHAIOB. [[pyrumu cioBamu,
OTKPBITUE HEJIOKAIBHOCTU PACKPBIBAET, UYTO CYIIECTBYET HEBUJMMAs PEAIBHOCTD... CBSI3bIBAIOIIAS BCE
¢usnueckne coObiTHsS BO BceneHHOW. DTa peaqbHOCTh OTHOCHUTCS K HEACTUMOW IEIOCTHOCTH,
CYUIECTBYIOIIEH Ha (QyHIAMEHTAJIbHOM YypoBHE (u3nueckoil peanbHOocTU. B kHure Henokanvuas
Bcenennas: Hosas ¢uszuxa u eonpocwl pasyma Hagwe n Kadartoc paccMarpuBaroT

““.  pasym uau uenoeeueckoe CO3HAHUE KAaK GO3HUKalowjee sAejleHUe 6 0eccnopHo
ezaumooeiicmeayouiem yenom, Hazpleaemom kocmocom” [22]. Heeuoumasn ceéa3zannas peaivbHocmy —
Imo coznanue!

Tabmuma 2.1
K/IIOYEBBIE KOHIIEIIIIUU KBAHTOB OU TEOPHH

HEJIOKAJIBHOCTbD
HEPA3PBIBHAA LIEJIOCTHOCTH
CKOOPHUHHUPOBAHHAA OPI'AHU3ALIUA
HE3ABUCHUMOCTD OT [IPOCTPAHCTBA 1 BPEMEHH
HEOT/[EJINMOCTB HABJIFO/IATEJIA OT HABJIFOJAEMOI' O
CYIIECTBOBAHUE KBAHTOBOI'O IIOJIA, JIE?KALJEI'O B OCHOBE BCEX CHJI,
JEHUCTBYIOLJUX HA MATEPHUIO
CO3HAHHUE, [IPOHU3BIBAFOLIEE BCE ’JKUBOE U HE’KHUBOE

HEJIOKAJIBHBIE YACTHULIBI B3BAUMOJIEVICTBYIOT CO BCEM BPEMEHEM

Korga ™Mbl paccmarpuBaeM — HEJIOKaldbHBIE CBOMCTBA 3JEMEHTAapHBIX YacTHUI], BO3HUKAIOT
ctpanHbie uaen. Hampumep, bupnen oOcyxmaer, Kak 53JE€KTPOH B3aUMOJEHCTBYET C IPYTUMHU
TUIepCUCTEMaMH (0py2eoli cucmemou npocmpaHcmea-epeMeHu), B TO BpeMs, Kak Hac yAOCTauBaeT
TOJIBKO CBOEH HacTosIIe yacTeio “BpeMenn” [23]. [anee, eciiy Mbl TOHUMAEeM STH YaCTHUIIBI KaK y3JIbI
WM OTKJIOHEHHSI OT HOPMBI B MOJIOTHE TIPOCTPAHCTBA-BPEMEHH, BCE CTAHOBUTCS ellle 0oyiee cTpaHHBIM!
CormacHo ¢usuky Mapky Xemmu, OTKIOHEHUS OT HOPMBI CTAHOBSITCS HACTOJIBKO MHTCHCUBHBIMH, YTO
MIPOCTPAHCTBO-BPEMSI CBOpAYMBAETCSI, 00pa3ys y3ell, IJie BpeMsl OMKCHIBAET METII0 B opMe 3aMKHYTOM
KpUBOH (8usyanuzupyiime nemmio 6 gpopme 8).

bnazooapa nemne epemenu, npowinoe u 0yoywiee cmanosamca ceéazaHuvimu. Ilemns
no036015€m Yacmuyam 63aumoo0eiicimeosams He moabKo ¢ Opy2uUMu Yacmuyamu, Haxo0AWUMUCA 6
UX cOOCMEEeHHOM 6PEMEHU, HO U C YACMUUAMU, KOMOPble MOZYM CYU{ECHIE06AMb 6 UX NPOULIOM UU
oyoywem! [24].

HaGmoieHus HEJOKABHBIX SIBICHUN SIBISIOTCS BAXKHBIM U BECOMBIM OTKPBITHEM B HCTOPHH
Hayku. OTKpBITHE, YTO HENOKAIbHOCTh — ¢hakm TPUPOABl M UTO Hamia (u3nyeckas pealbHOCTb
HEJIOKallbHA, HEeCeT B cebe Mopa3uTeNbHBIE BBIBOJBI, KOTOPHIE TOJHKO ceyac BO3HHUKAIOT B HAYYHOM



coobmiecTBe. CBOWCTBO HETOKAJIBLHOCTH IPOCTUPACTCS BBIIMIC B3aUMOACHCTBYIOIIUX YAaCTHI[ H
¢busnueckux cucrteM. Co3naHue, CUCTEMA Pa3yM-MO32 U MHO2OMEpHble dACneKmbl HaIeH CYIIHOCTH
HenokanbHeI! Bce OHM 00aal0T CIOCOOHOCTHIO B3aUMOACHCTBOBATH € JAPYTMMH CHCTEMaMHU,
HE3aBHCHMO OT JIF0O0TO Pa3IeISIONIET0 UX PACCTOSHUSI.

PA3YM-MO3I' — HEJIOKAJIbHAS CUCTEMA

B cBoeit kuure Camooco-3naowas
Bcenennas — xax  coz-manue comeopsem
mamepuanb-Hoiti  mup  Amur  ['ocBamu
oOcyxaaeT HEJaBHUU 3KCIIEpU-MEHT,
MOATBEPKIAFOIIHI HEJIO-KAJIbHOCTh
B3aUMOJICUCTBUSL 4Y€-JIOBEKA C YEJIOBEYECKUMHU
cuc-TeMaMu pa3zym-mo3r. OcCylIecTB-JICHHBIH
MEKCHUKAHCKUM Heipo-pusnonorom Jxako60

I'pun-6epr-3unsoepdbaymom, 3TOT JKC-
MEPUMEHT paccMaTpuBaeTcsl Kak ‘‘“MO3roBOM”
Pucynok 2.16 Cxema pemreTkn ceTH mosra. B  OKBUBAICHT  CYIbOO-HOCHOTO  OKCHEPUMEHTA

modenu Tunnepa cxema 10-mephoti ynusepcarvnoti — ACHCK-Ta, BKIIOYAIOLICTO B ceOst (pOTOH-HbIC

cemu npoxooum uepe3 moze (A) [13]. Vzroevie
COeOuHeHUss  umerom  O0OCHMYNn K  HelOKANbHOU
unopmayuu u nammepHam 8 Quzuveckom mupe u
“snmarom”, umo npoucxooum eezde 6 pewemre. 10
ecmb, UH@oOpmayus, Haxooawascs 20e-1ubo 8
NPOCMPAHCMBe-8PEMeHU, HAXOOUMCS 8€30€ 8 V3/108blX
mouxax pewemku cemu! Ha naw 632120, YKC
(Yuusepcanvnas Kanubpyemas Cemsw) ucpaem ponv
nepeuuHo2o coeounumens ¢ enewneli Beenennou. YKC
YCMAHABIUBAEM PE30HAHC C KOCMUYECKUMU CUSHA-
MU, a makdsce ycuiusaem u npoeyupyem nammepHsl
U cueHanvl, Komopvie Mvl 6 Hee nomewaem. (Cm.
Tpunooicenue k enase, Ne 61)

gacTuiml [25].

B »TOM »3KnEpUMEHTE [BYX 4YelOBEK
HOMPOCWIIM  B3aUMOJIEH-CTBOBATh  HEKOTOPBIi
MepHOJ] BpEMEHH, NTOKAa OHU HE MOYYB-CTBYIOT,
YTO MEXKJY HUMHU YCTa-HOBMJIACh CBSI3b. 3aTEM
WX TIOME-IIAI0T B JIBE OTHEJIbHBIE KIIETKU
@apanes. Knerka dapanes oOecrnieunBaer
SKpaHUpOBaHME U  OJIOKUpOBaHHME  BCEX
TPAJIULNOHHBIX JIEKTPOMAarHUTHBIX CUTHAJIOB.

Ceiluac nepBOMYy U€JIOBEKY MOKa3bIBAIOT
MUTAIOIIUNA CBET (3HAHUE HTOTO COOBITHS

HEJOCTYITHO JPYrOMY YeJIOBEKY). MUraromuil cBeT cpasy ke CO3JacT U3MEPSEMBI ITOTEHIIMAT B BUIE
CUTHAJIa Ha IEKTpOodHIe(darsorpaMme, perucTUPYOME MO3r IEPBOTro YeJI0BeKa. Y JUBUTEIBHO TO, YTO
CHUTH&J TakoW k€ (QOpMbI M CHIBl (Ha3bIBa€MbI HABEJACHHBIM IOTEHIIMAJIOM) OJHOBPEMEHHO
nosiBJIsIeTcs B MO3ry Broporo uenoseka! Kak o0bsicHser ['ocBamu:

JlBa Moszra-pazyma JEHCTBYIOT KaK HEJOKaJIbHO B3aUMOCBsI3aHHas cucreMa. B3aumocBs3b
CUCTEM pPa3yM-MO3T MOAJECPKHUBACTCA C MOMOUIbIO HEJIOKAJTBbHOTO CO3HAHUS U KBAHTOBOW IPHUPOABI
Hamiero wmosra. OcCylecTBI€HHE TaKOro pe30HaHCa SIBISETCS HEOThEMJIEMOW U €CTECTBEHHOM
CIOCOOHOCTBIO HAIIIETO HEJOKATBLHOTO CO3HAHUS U HAIIIETO KBAaHTOBOTO MO3ra!

T'océamu paccmampueaem maxue Qusuueckue A61eHUA KAK 6UOEHUE HA PACCHOAHUU 6
Kauecmee npumepoé HeA0KANbHOU padomwvl co3nanusa. Taxue napanopmanvhvle A61€HUA
“ékntouaiom 6 ceda HENOKATbHOCMb — GbINPLICUGAHUE U3 HaAWlell JOKAIbHOU CUCHEMbl
npocmpancmea-epemenu’” [26].



bBnazooapa >momy rkcnepumenmy Mbl HAYUHAEM OCO3HABAMb, YMO C6A3b YeN06eKA C
yenoeekom Bceraa OyIeT 6bI3bl6AeMbIMU, HEGUOUMbBIMU, HO PeANbHbIMU  HENOKATbHLIMU
e3aumMomnouieHuAMuU. B 3mom cmoicne mvt moxcem paccmampueamsy nepedavy uHgopmayuu uiu
GNUAHUA MeNHCOY OGYMA UeN08€HeCKUMU CUCMEMAMU PA3ymM-Mo32 Kak ¢opmy pe3oHaHca. Taxoit
PE30HANC BLINOIHACHCA NOCPEOCMBOM 2UnEpnpocmpancmeal

HEBWIUMAs, CBA3YIONIAS Pucynoxk 2.17 Henokano-nocmv —
PEaNbHOCTH BBICIIETO ¢axm Bcenennoil.

HMSMEDCHI B 1982 roay ’KcrnepuMeHT Ac-meKTa
BBISIBIJI HEJIOKAJIBHYI) CBSI3b MEXKIY IBYMSI
¢oToOHA-MH CcBeTa, BOZHHKIIMX OT 00-IIEro
cOObITHS. JTH JIKIEPU-MEHTbI BBIHYKIAKT
¢u3MKOB cAeJaTb BBIBOX O TOM, 4TO

< ' Wg,  HampasicHnc HEJIOKAJILHOCTh - YHHBep-caJIbHast
/s \ JIBYDKEHUS
. JAMHAMHKA JKHU3HH KocMoca [20].
* YesioBeueckoe CO3HAHHME, pa3yM, MO3T,
" / cepaue M JIMOUMH — HeJdokaabHbl! (Cm.
A \ LG B IIpunoxenue K riaase, Ne 62)
HCJIOKAJIbHAs CBSA3b BHE |
MPOCTPAHCTBA-BPEMEHHU
CO3HAHHME JOMA B
KBAHTOBOM MUWPE

Kak cBsi3aHbl Mexay coOOW JIOKalbHBIE U HEJIOKaJbHBIE ACMEKThl YEJIOBEUYECKOIO
co3Hanusi? Kak Co3HaHue B3aumojeicTByeT ¢ marepuei? Oto He OaHanbHble Bompockl! Cpenu
BEYLIUX YUEHBIX BCE OOJIBIIYIO U OONbIIYIO MOMYJISIPHOCTh IpUoOpeTaeT uaes, uto Co3HaHUE — UTPOK
B KBaHTOBOM Mupe. boiee Toro, mMOHMMAIOT, YTO OelicmeumenbHo He cyujecmeyem O00beKmueHOU
peanvrocmu, nesasucumoti om Co3HaHus.

NmenHo sto ob6cyxnaer ¢usuk Amut l'ocBamu B kHure Camoocoznarowast
Bcenennas. Hama BceenenHnas, Kakoii MBI €€ BUIUM, ‘camoocosnarowas’, 1 UMeHHO camMo Co3HaHue
COTBOpSET BCE, YTO MBI Ha3bIBa€M MaTepHaIbHBIM MUpoM [31]. Ilpunams smo nonodsxcenue — 3Hauum
YenuKom U NOJTHOCMbIO OUWYMUMb MOCH MeAHCOY HAYKOU U 0YX08HOCMbIO!

KoneuHo, MHOTO MapaJOKCOB U MHOTO KBAaHTOBBIX CTPAaHHOCTEW MepecTaroT ObITh
TaKOBBIMH, €CIIM MPUHATH HJICK0 O TOM, 4TO CO3HAaHHWE BO3JIEUCTBYET HA MATEPUAIBHYIO PEATbHOCTD.

Cam mo cebe KBaHTOBBI MHUP — MECTO HEONPEAENEHHOCTH. 37eCh HEBO3MOXXHO TOBOPHUTH 00
a0COMIOTHBIX CBOMCTBaX. Ha camom nene, oGmiee
HEBHJIMMasi CBA3YIOIIAs PEATbHOCTh OMHCAaHWE OTOM  cdepbl  CONEPKUTCA B
BBICIIETO U3MEPECHUS o o
», YpaBHEHUHU, HA3BIBAEMOM BOJHOBOU (DYHKYUEI.
; / BonHoBas  ¢yHKIMS —  9TO  ONHUCaHUE
BO30YX/1a- l‘ H M HaBEJCH o o
romit € i mo- BEPOATHOCTEMN 150307 BO3MO>KHOCTEH. "3

TIOTEHIIHAI

LR MHOX>KECTBA BEPOSTHOCTEN OJIMH BBIOOpP
CTAHOBUTCSA MPEANOYTUTENLHEE, YEM OPYyTHE.
Korna oH cpaemaH, IPOUCXOOUT CXJIONBIBAHUE
BOJIHOBOM (DYHKLMH, U HEKOE YHUKaJIbHOE
¢u3nueckoe coObITHE MPOHUKAET B (PU3MUESCKUI

THIIEPIPOCTPAHCTBEHHBIIN B MHDP.
HEJIOKaJbHasl CBA3b BHE CTUMYJ
MPOCTPAHCTBA-BPEMEHHU



Pucynok 2.18 HenokanbHasi CBSI3b PpasyM-

MO3I. DKCnepumeHm MeKCUKAHCKO20 @huzuonoea
TI'punbepe-3unvbepbayma 66Ul HELOKANLHYIO NPU-
pooy cucmem pazym-mos2 60 B3aAUMOMHOULEHUSIX
yenoseka ¢ uenosexom [25]. Ilepeoaua ungopmayuu
MedxHcoy  cybvekmamu He NpPOUCXooum  COo2NACHO
U36ECMHBIM NPUBLIYHBIM Memooam. [ee cucmemvl
PAa3yM-mo32 OeliCmeyiom Kax CKOppenupo8anHas He-
JIOKAbHASL CUCeMA, 83aUMOOeUCMBYIOWAs NOCPeo-
cmeom  “‘@ulnpvieusanus U3 Haulell  JIOKATbHOU
cucmemul npocmparncmea-epemernu’[26]. (Cm. Ilpu-
Meuanue K 2nase, Ne 52)

Pone Co3Hanusg B KBAaHTOBOM MHPE TaKkKe
obcyxnaercs Ilerep-ceHoM B ero kaure Keanmoswiii
matiyzol. C touku 3penusi llerep-cena Co3HaHue
urpaer poib B BBIOOpe (pasoBoro yrma Hamar-
HUYMBAHUS, KOTOPBIH  CXJIONBIBA-€T  BOJIHOBYIO
(byHKIIMIO, COTBOPSIS HAII BEIOOP peanbHOCTH [32].

B cBoeli cratee Qusuueckas mooenv 6uonos
¢u3uk Annpeit Jlerema gemaer OIIEIOMIISIONIEE
cooO1ieHue:

“B coépemeHHbIX ecmecmeEeHHbIX HAayKax
npou3soiidem geuKoe npeodpazoeanue napaouzmol... (U umo) 61a200apsa cyusyecmeo8anuio pasymHovix
K8AHMOBBIX CMPYK-MYP, (PU3UKU 0CO3HAIOM 83auUMO-0elicmeue co3Hanus u mame-puu!” [33]

371eCh MBI CIIBIILIUM 3X0 M OT3BYKHU 1o3Hero J[3Buaa boma. Bo3M0OXHO, HUKTO Tak HE MOBIUSII U
He BHeC 0OJbIIMI BKJIAJ B CABUTAIOLIYIOCS MAapaJurMy B HayKe, 4YeM 3TOT BEJIMKUN (U3MK JBAALATOrO
cronetusi! VIMEHHO y HEro Mbl HaXOJAWM KOHLIENLHUIO rosiorpaduyeckoil BeenenHol, B KOTOpoil yM u
MaTepHus HepasaeIuMsl!

HE/IEJIUMOE LEJIOE

Haxe y [IaBuna boma B €ro KJIacCHYECKOM TPY/Ie IO KBAHTOBOU (PH3HMKE HEJOCTAeT OOBICHCHHUS
CaMoro SIBJICHHS, C KOTOPBIM OH CTOJIKHYJICS B CBOHMX HCCJICJIOBaHUSAX IO KBaHTOBOH (msuke. Ero
UHTEpPIpETAIHs MPUPOIbl PU3NUIECKON PealbHOCTH — BECOMBIN BKJIaJl B HayKy. boMm mocTynupoBai, 4ro
OCHOBHAsI TpUpoAa (U3NIECKON PeaTbHOCTH - HE HaOOp OTHIENBHBIX OOBEKTOB, a CKOpee Hedeaumoe
yenoe, HaXxoAsdIIeecs B MOCTOSHHOM JUHAMHYECKOM H3MeHeHHH. [[oHMMaHus1, KOTOpbIe OH TOJIYYHIT U3
KBaHTOBON MEXaHWKH M TEOPUU OTHOCHUTEIIBHOCTH, YKa3bIBalOT, YTO BceneHHas Hemenmma M BCE €€
4acTu “ciumol U 00beOUHEeHbl 8 eOUHYI0 yerocmuocms” [34].

[TomoOHO OTVIMBaM W TpWJIMBaM, HeAeauMoe Ieioe boma He cratnyHo. Bce BO3HHMKaeT u
pa3BopadmBaeTcs U3 HeBUAUMOro 3¢upa. Co BpeMeHeM BCe B HEM PaCTBOPSIETCH.

[TocTosiHHBIM MOTOK W3MEHEHuss B Hameill peambHOocTH boM HaszBan econoodsuowcenuem. B
TOJIOAIBMKEHUH pa3yM M MaTepusi 00beAuHEHH! [35].

“B 3TOM MOTOKE pa3yM U Marepuisi He OTAeNbHbIe cyOcTaHiuu. CKopee OHH pa3HbIC ACTIEKTHI
€IMHOTO IIEJIOTO U HEPa3pPBIBHOTO JABUKECHUS .

Taxxe, bom cBsI3pIBaeT OJylIEBICHHbIE U HEOIYyIIEBICHHbIE 00BEKTHI. “CrOCOOHOCTH (HOpPMBI
ObITh aKTHMBHOM — camas XapaKTepHas yepTa pasyma, U HeuyTO, TOXOXKee Ha pazyM, €CTh YK€ Jaxe y
anektpona” [35]. Takum oOpazom, MaTepusi HE CYIIECTBYET HE3aBHCHMO OT TaK HA3bIBAEMOTO ITyCTOTO
IIPOCTPAHCTBA; U MaTEPUs U POCTPAHCTBO — YACTH LIEJIOCTHOCTH.

PEAJIbBHOCTD - 3TO I'OJIOABM)KEHUE



Hyperspatial signals Co3ngaB TepMHH TOJIOABUKEHHE, boM mokasan,

Heguoumasn 3

modulated b | 4TO peanbHOCTh CTPYKTY-pHUpOBaHa 0 100HO

Emotion & other } CeéA3y-rouan
i rojorpamMmme. Buau-mas peasbHOCTb, KOTOPYHO MBI

holographic : neanhHocCmnh
l‘in/éu'nmlmn 1 3HaeM U OHIyllaeMm, - roJjorpapuyeckas MPOCKIUs
rojorpamMmbl,  chopMHpOBaHHOW B  HEBU-AMMOH,
: CKPBITOH cdepe — c8epHymom nopsioke BBICIIETO

' MPOCTPAHCTRA.

\ B cBepHyrOM mOpsAKE HAaXOAWUTCA HMCTOYHUK
HEJIOKAIBHA CB3I3h BHE CKPBITOI'O IOpsAJIKa BCEX SIBIIE-HUH, JaXKe T€X, KOTOPBIE

5 TIPOCTPAaHCTBA-BPEMEHH
A : y | TOSBJISIOTCA IEPE]l HAMU KaK IIPOCTO BO3MOXHOCTD HIIH

: | CIy4aliHOCTh B Halllen pa3BOpa-uYMBAOLIEHCS
Pucynok 2.19 Cepneunas »>moumsi peaigbHOocTH. CBEpHYTBHIH MOPSAOK  oOOJekaercs B
HeJIOKaJIbHA. Cuenanvt pazym-mos2 mody-  KOHKPETHYIO (hOp-My WJIH pa3BOPAdYMBACTCS B TO, YTO MBI
Jupylomes amoyuell cepoya u eécemu Opy- — 3HAEM KaK PeabHOCTh; bOM Ha3bIBaeT 3TO pa3gepHymbim
SUMU ACNEeKMAaMU dHePeeMUYecKol cucmembl NOPAOKOM.
yenoseka. (Cm. [punooicenue k enase, Ne 53)

CBepHyTbIiI NOPSAJOK INOHMMAETCS KaK OCHOBHas M IEpBUYHAs PEAJbHOCTb. 3aTeM Hallu
BHEIIIHUE PEaTbHOCTH CTAHOBATCS HUYEM MHBIM, KaK 3bI0b10 Ha mupokoM KocMuueckom Mope uiu, o
onpeneneHuo boma, B cBepHyTOM mopsiake. Bee, 4To MBI 3HaEM M olryniaeM, KOHEYHO, pa3BEPHYTHIE
IIPOEKIIMH CBEPHYTOIO MOPSIIKA BBICLIETO IPOCTPAHCTBA.

CBepHYTbIE W DPa3BEpHYTHIC MOPSIKMA B3aMMOIPOHHUKAIOT BO BCE PETHOHBI IMPOCTPAHCTBA-
BPEMEHH, U KOKIBI PETHOH Pa3BOPAUMBACT BCE CBOE CYIIECTBOBAHUE, TO €CTh, BCE PA3BOPAYNBACTCS BO
BceM. Kak o0bsicaseT bom (1980):

“B ceepHymom nopsoke éce Cyuyecmeosanue C6ePHymo 8 Kaxcoom pezuone npocmpancmed
(u epemenu). Omcirooa, Kakyio 0l uacmo, I1eMEeHM UIU ACREKM Mbl 0bl MbICICHHO He U36/1eKallu,
OHU 6Ce ewie CE6EePHYMbL 6 UEIOM U, C1e006aMeIbHO, HENOCPEOCMEEHHO CB8A3AHbBL CO 6CeM
cyuiecmeosanuem, u3 Komopozo OHu Owliu u3eneyenvl. Takum oopazom, ¢ camozo Hauana
Ue10CmHOCmb NPORUmMbléaem éce, ymo oocyrcoaemcsa’ [36].

I'OJIOTPAOUYECKAA ITPUPOTA

bom Bepwmit, 4uto Kaxgas 4acTh (U3MYECKOW PEAIbHOCTU CONEPKHUT MH(popmaIruio o 1eiaom. B
CBETE ITOr0, KakJas yacTh BceneHHoii conepkuT Bcro nHpopmaiuo 000 Beeit Beenennoii. Uto 310 3a
MayTHHa, KOTOpasi COEMUHSIET CyO0aTOMHBbIE YacTHIIBI? UTOOBI OOBSICHUTH OTKPBHITHS KBAHTOBOUW (DHM3UKH,
bom nmpemnmoxkun  aGCoMIOTHO  HOBYIO — KoHIenuuo. OH  TpeanoNiokuil — Hajgudue  IOJs,
B3aMMOITPOHUKAIOIIETO0 M CBSA3BIBAIOIIETO BCE. DTO IM0JIE OH HAa3Bal KBAHMOGLIM NOMEHYUATIOM.
KBaHTOBBIIT MOTEHIMAI CYIIECTBYET BE3/I€ B MPOCTPAHCTBE; €r0 BIMSHUE HE 0CIa0EBAET C PACCTOSTHUEM
(kak rpaBUTAINs ), CIIEIOBATEIHHO, €T0 BIUSHUE BE3/I€ OJUHAKOBO CHUIIBHO.

KBaHTOBBII MOTEHIMAT CTAHOBUTCA OPraHM3YIOIIEW CTPYyKTypo# menoro. Hampumep, korna
OTJIENbHBIE DJIEKTPOHBI OOHAPYXUBAIOT ceOs B Iia3Me (MOHU3MPOBAHHOM Tra3e), UX KOJUICKTHBHAS
NEeATEIbHOCTh KOOPAMHUPYETCA C IOMOIIBIO IO KBAaHTOBOrO moTeHnuana. Kak oHO 3To aemaer?
Ksanmoegulii nomenyuan — smo 601no60e ungopmayuonHoe none, ynpasiarowee snekmporom. OOpa3Ho
TOBOPSI, AJIEKTPOHAM JOCTYyIHA HH(GOpMAIUs U3 MOJI KBAHTOBOIO MOTEHIIMANa, Oaroapsi KOTOpoi OHU
3HQOM, 9YTO MPOUCXOIUT BOKPYT HUX.



Ione keanmoesozo nomernuuana obecneuusaem cucmeme uuqbopmauulo, a He IHep2uio. Taxkoe
NOHUMAHUE AHAJIOCUYHO Kopaﬁmo 68 OKeane, ynpaeisiemomy c 6epeza C nomouibro paduocuznaﬂa.

Kopabne nBmkercss Omaromapst CBoed COOCTBEHHOH JHEPruM, HO HWHCTPYKIHMH  JUIS
MaHEBPUPOBAHMs HAIPABISIOTCS C IOMOINBIO pajMOBOJH. PaavoBOIHBI HE HECYT HHEPIHUIO,
HEOOXOIUMYIO NIl TOTO, 4TOOBI KOpaOII0 M3MEHWI KypC, OHM HecyT Toyibko mH(popmammio! To xe
IIPOMCXOJUT U B Cllydae IOBeIeHUs dIeKTpoHa. KBaHTOBBIN NOTeHIMA 00eclieunBaeT MHCTPYKLUU IS
M3MEHEHHS Kypca, TpeOyroIuecs 3JIeKTPOHY, YTOObI B3aUMOCHCTBOBATh C OKPYXKAIOIIEH €ro Cpeou.
M3 KBaHTOBOIO MOTEHIIMANA IEKTPOHBI MOJY4Yar0T UH(OPMAIMIO TOTYAC KE U BE3J€ B MPOCTPAHCTBE.
HMHTEeHCHBHOCTD MOTEHIIMANIA HE UMEET 3HAYCHUS, MOIbKO €20 ¢opmal

IIYTEIHIECTBHUE 3A ITPEJAEJIBI

®usuk JIxek Capdarty, kak u Yunssam Temtep, Oeper Hac B Ipyroe MyTEHICCTBHE 33 TIPEIEITBI
TpaguuuoHHoro MmbinuieHus. Capdartu paszpaOoTan HOBYIO AMCLUUIUIMHY O MBIIUIEHUH, KOTOPYIO
Ha3Ban [locm-Keanmoeou Tteopueil. Ee wnaenm XapakTepHbl TEM, YTO IPOCTUPAOTCS BBIIIE
TPaJULMOHHBIX KOHLENIMHA KBaHTOBOW Teopuu. Ilpome rosops, Capgpammu cmpemumcs obvacHumo
gzaumooeticmeue pasyma u mamepuu! ITO B3aUMOJEHUCTBUE MPOUCXOAUT B cepe BbIllIe KBAHTOBOTO
Mupa.

Pasym u mamepusn 33aum00eﬁcmeyrom C ROMOULBIO RPOMEINHCYMOUHBIX und)opmauuounbtx
60J/IH, KOomopbsle e6usiAIom Ha mamepuro u op2anu3ossléearom ee. I/Iudmpmauuormble 60JIHbl
ynpaejaaromci CO3HameéjibHblm HaJnepeHueM!

B monenu Capdartu kBaHTOBBINA nmoTeHIMan boma craHoBUTCS HecymuMH Q-OUT MH(DOPMALIUH
MTJIOT-BOJIHAMHE, KOTOPBIE peallbHO OepyT Ha4ajao B MEHTAJIBHBIX BOJTHOBBIX MOJSIX! MMenHo smu 8oHbl
omeeuarom 3a KOOPOUHAYUIO CHONCHOU U OuHAMUYHOU camoopeanuszayuu mamepuu. Capdartu
YCTQHABJIMBAET CBS3b MEXKIY MEHTAJIbHBIM BOJHOBBIM TOJIEM M TIOJIEM KBAHTOBOTO MOTEHIIHANA,
o0ecreynBaoIUM 3JUIEKTPOH pykoBoasamed wnHpopmanuen! CormacHo Capdartu, co3HaTeabHOE
0CO3HaHHE B (PU3NYECKOM TEJI€ CBA3aHO C HEJIOKAIBHBIM CO3HAHHEM BHE (PH3UYECKOTO Tela C TIOMOIIBI0
3JIEKTPOHHON MaTpHIbl B MO3re. DJIEKTPOHBI 00pa3yloT “kocepeHmHo- (hazoeyo mampuyy KpoueyHou
HAHO-aHMeHHbL 8 8ude dekmpuyeckoz2o ounons’ [37]. Takyro mampuyy MONCHO paccmampusams Kax
8UO0 KO2epeHMHO HacmpoeHou cemegou cmpykmypul. Ee 3amauya — BBOAUTH HWH(MOPMALKMIO B
Mukpompybouku Mo3ra. B To ke BpeMms, MaTpuIla CBSI3bIBaeT (PU3MUECKOE TENO C MEHTAIHLHBIMHU
BOJIHOBBIMH TOJISIMH.

HAMEPEHUE VIIPABJIAET ITMJIOT-BOJIHAMU

Uro ympaBnser HecymMMu Q-6ut wuHpopMmaruu nuiaoT-BonHamu? CapdaTtu 0OBICHSET:
“coznamenvnoe HAMEPEHHUE” [38]. KBaHTOBBIE NHJIOT-BOJHBI IOXO0XH Ha HHPOPMAIOHHBIE
naTTepHbl. OTO MbIcaedopMbl, opraHusywooume mareputo. OHHM JEHCTBYIOT BHE NpPOCTpPaHCTBA U
BPEMEHH — OHU HeJIOKaNbHbI. MbicedopMbl HE pabOTaOT HA OCHOBE MHTEHCUBHOCTU. OHU YIPABISIOT
SHEprueil TBepabix Belled. Ha KBaHTOBOM ypOBHE UX JEHCTBUE OYEHb BEJIIMKO, HECMOTPSl HAa HU3KYIO
MHTEHCUBHOCTh HMH(OPMALIMOHHOW BOJHBL. AKTHBHasi MH(pOpMAIUs HECeT MOTEHIUal BCIOAY, HO
CTaHOBHUTCS AaKTHBM3MPOBAHHOM TOJBKO TaM, TIJieé MpHOOpeTaeT 3HaueHHe. AKTHBU3HPOBAHHAS
nHpopManus — 3To opma.

OBPATHOE JIEMCTBUE — BMEIIATEJIbCTBO JYXA



ITocr-xBanTOoBasi Teopus Capdartu comepkur B cebe XapakTepHble uepThl. KitoueBas
KOHIEMIUS €r0 TEOPUU — TO, YTO OH HA3bIBAET 0Opammubim Oeticmeuem. OOpaTHOE IEHCTBUE BKIIOYACT B
ce0s1 B3aMMOZCHCTBUE pasyMa M MaTEpUH, IJIe€ MAaTepUs BBIHYKJECHA B3aMMOICHWCTBOBATH C PAa3yMOM.
DTO mpouecc ABYCTOPOHHETO B3aMMOACHCTBUA. J[ByCTOPOHHHMII IpoliecC CO3JaeT U aKTHUBU3ZHPYET
MeTIII0 00paTHOW CBSI3U, COSAMHSIONIYIO pa3yM U MaTeputo B Henenumoe menoe! Capdartu oObscHsET,
YTO pe3ysbTaT 0OpaTHOTO AEHCTBHUS B TOM, YTO BHICOKOYPOBHEBAs KOHTPOJIUPYIOLIAs CTPYKTypa MO3ra
paboTaeT MUHYTa B MUHYTY CO CBOEH yrpasiisitoleit napopmanuend. CyiecTByeT MOCTOSIHHBIN Mporece
BOCCTAHOBJIEHUSI B BHJE COIJIaCOBAaHHOTO mpouecca. B3aumonencrtBue ‘“nacnemaemcs 6HeuwtHumMu
NOCAAHUAMU U3 NPOULLO20, OYOYWe20 U OMOBCIO0Y, MUHYS MOMEHM 30€Cb U Ceudac c8emosoco KOHYCa
mosea”[39]. CornacHo Capdartu, obpaTHOE NEHCTBHE “80bixaem MHCU3HL 6 YPABHeHUs: pusuxku. Imo
Ceamori [[yx” [40].
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“o0paTHOe aeiicTBue”
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IIcu PA3BEPHYTBIH
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oJie QJICKTPOMArHUTHBIC ITOJIA

TPaBUTAILIMOHHBIE TIOJIS
\ TOPCHOHHBIE OIS
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» - kBanrtoBas Marpuua HAMEPEHU S pasyma,
JBUTAIOIIEr0 MaTEPHIO
< - IOCT-KBAaHTOBAs PeaKI¥sl MAaTEPUH Ha pa3yM

Pucynok 2.20 HepasgeaumocTs padyma u marepum. Capdammu npeononazaem, ymo pasym u
Mamepust 83aumMo0elicmeyiom npu nomowu npunyuna “obpamuozo Oeticmeus”. On 00vsACHAEmM, YMO UMEHHO
cosnamenvnoe HAMEPEHUE ynpasnsiem nuiomuvimu Q-6um uHGOPMAYUOHHBIMU BOIHAMU, OPSAHUZVIOUUMU
mamepuio. Menmanvras unu dHepeuss Mulciu Modcem Ovimb npeodpaz0eana 6 31eKmpoMacHUmHoe nojie unu
ceemosyio anepeuro. Coanacno Bupoeny, delicmeus sHepeuu MulCiu nO380JsI0M Uil 8ulnoansom cieoyiouee. (1)
Ogup ynuumosicaem 3apad 3apAjCeHHOU uacmuybl UlU cozoaem 3apad 6 obvekme, panee He UMeGUIeM
leKmpurecko2o 3apsaoa; (2) Unoyyupyem snekmpomacHumHoe nojie Ha eHewHuil obwvexkm,; (3) HUnoyyupyem
NEKMPOMASHUMHOE NOJEe 8 NPOCMPAHCMB0, OKpyxcaoujee 00bexkm, umobwvl 83aumooeticmeosams ¢ Hum, (4)
Ynnomusem moukue sHepeuu 6 eunepnonesoli NOMOK MacHumwuwlx noieu. Kpome moeo, suepeus mwvlciau
NOCMOSIHHO YIIOMHSEMCS 8 JJIeKMpPUudecKue nammepbl, KOmopbie 6030eUcmeyion, Qopmupyiom u Mooyaupyom
8ecw ocuznennwlll npoyecc 6 mene. (Cm. Ipunoscenue x enage, Ne 63)

MoxHO paccka3aThb emie Oosiblie o mporecce obpatHoro aeiictsus. HAMEPEHHUE pa3ywma,
JEUCTBYIOIEE HAa KBAaHTOBOM YpPOBHE, COYETAETCS C 00OpamHuiM Oelcmeuem MaTepud Ha PpasyM.
Pe3ynbraToM SBISIIOTCS CIIENYIOLIUE SIBJICHUS:

CnonmanHo camoopzanu3youuecs cucmemol
H36neuenue snepeuu Hyne6oil mouKu u3 6aKyyma
Co3namenvnoe Hamepenue — CO3HameabHOe OuyuieHue
Cozoanue “cmpannvlx nemenp”’



CTPAHHBIE ITIETJIN B3AHMOZ[EI>TCTBYIOT CO BPEMEHEM
Nnen mpo1omkaroT CTAHOBHUTHCS €lie 0oyiee MHTepecHbIMU. UTo 3TO 32 “cTpaHHBIC MMETIN?

Capdartu 00BACHSET, YTO OHH MOSBIBIFOTCS B 080UHBIX hopmax.

“Hamepenue u3z nemenp 0yoyuiezo ¢ ougyuieHuem u3 npouiinozo (8 euoe namamu), emecme ¢
panee OaHHBIM 00A3aMeTbCHMEOM UU 0OPAMHOU NPUYUHHOU céa3blo” [41].

“Hamepenue u3z nemenb RPOULINZ0 C OWyujeHuem u3 0yoyuieco 6 6ude HeoCO3HAHHO20
npeosudenusn (knuea Jicuma Iluneinioena “Ilpedsudsawgue”) u 1006020 6uda meopuUecKo2o
MeHmanvHozo oelicmeusn” [42].

Owywenue

/ Owywenue ¢
-
BYIVIIE

(@R =R-~JNe}

ITPOIIIIOE

Hamepenue Hamepenue

Pucynok 2.21 Crpannble nerim co3Hanusi. Coenacro [ocexy Capgammu, menmaivhoe none
coz0aem K6aHMOBble NUIOM-BONHbI, NOX0JCUe HA UHPOpMayuonnvle nammepHul. Keanmosvlie nunom-gonmvi
OmMEemMCmeeHHbl 34 Opeanusayuio mamepuu. [elcmeyiowue 6He NpoOCMPAHCMEA-6PEMEHU, OHU HENOKATbHYL.
Bzaumooeticmsus  “pazym-mamepua’  “‘3axauueaiomcs GHEWHUMU NOCIAHUAMU U3 HPOULIo20, 0yoyuje2o u
omogciody”. Buewnue nocnanus 3anycxarom npoyecc, komopwiti Capgpammu onucvieaem 6 ¢opme 080UHbIX
cmpannelix nemens, uzobpascaowux: (1) Hamepenue uz nemenv 6yoyweco ¢ owjywenem u3 npowino2o; (2)
Hamepenue usz nemenv npowinozo ¢ owywenuem us 6yoywezo. I oe-mo 6 yenmpe 3mo2o nemiueguoHo2o npoyecca
mvt owgywaem momenmol-CEMYAC Cosnanus. Cucmema pazym-mose 6Kmouaem 63aumooeiicmsue Mexcoy
“Knaccuueckum Mexanusmom’” — M0o320M, 3AAKOPEHHBIM 8 NPOCMPAHCME0-6PEMS — U ‘KEAHMOBLIM MEXAHU3MOM ™
— pasymom, xomopwvii HenoxaneH. Henoxanvhvie achexmbvl pazyma Cywecmeylom 6 2unepnpocmpancmee, 20e
npucymcmeyrom u oyoyujee u npownoe. Omxpwvimoe obwenue cucmem pasym/mose u pazym/mMamepus s611emcs
obwenuem c¢ eHewneli Bcenemnou. Omno exmouaem 6 cebs mobylo ee uyacmv HA JHOOOM pACCOAHUU 8
npocmpancmee uau epemenu!

MEHTAJIBHOE I10JIE BJIUAET HA BCE KITACCUYECKHUE T10JIA

3nech Mbl BBOAMM Hallle MEPBOE MaTeMaThdyeckoe ypaBHeHHE. JTo ypaBHeHue Capdartu
OIHCBHIBAET KaK CaMO€ OCHOBHOE B IIOCT-KBAaHTOBOW TEOPUU:
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Ilcu — menmanvnoe Q-o0um uHphopmayuonnoe noie moviciu
(céeprymputit nopsaoox boma)
X — (no mepmunonozuu boma) uz pazeepuymozo nopaoka, mamepuanvHas KoOHpuzypayus
PacuiupeHHbIX Yacmuy UCMOYHUKA, 6 OONOIHEHUE
K Klaccu4ecKum noaam cui



Knaccuaeckue mojisi Uil BKIIOYAKOT:

1. Inekmpomaznumnsle noasa (mpaouyuonnoz2o muna Maxceenna-I'epya)
2. Topcuonnwie ceasyrujue nonsa pa3iuyHbvIX U008
3. Kpynuvle Kycku mpexmepHozo npocmpancmea Kak npu Oeopmauusx u
NPOCMPAHCMEHHO-6PEMEHHBIX MYHHENAX 6 2UNOMEemMUYecKoil modeau Beenennoi
4, Mempuueckoe zpasumayuonHnoe noje JiHuwmenna
S. Iona cnaodvix u cunvuvix é3aumoodeiicmeuii Anca-Munnca

> keanmoesas mampuya HAMEPEHHA pa3zyma, 0suzarouiezo mamepuro

< nocm-K8aHmoeasn peaxKyus mamepuu Ha pazym, co30ar0uian Heoeaumovle MOMEHmbl
CO3HaHUA

CapdaTTy TOAKpEIUISET CBOIO TEOPHIO eme 0Oojiee CTPOTUMH  MaTeMAaTHYECKUMU
dbopMynupoBKaMH, YeM MpeAcTaBleHHble 37ech. OH cuuTaer, 4YTO celyac CyIIeCTBYET
AKCIIEPUMEHTAIBHOE JI0KA3aTeIbCTBO TMOCT-KBAHTOBOM (u3uku. OH UUTUPYET HEKUH HEAaBHO
pacceKpeyeHHbI MaTepual 1Mo BUACHUIO HA PacCCTOSTHUM [54].

Uro B utore Mbl MokeM u3Bieub u3 teopun Capdartu? B ee dopMymupoBKe MBI UMEEM:
HAMEPEHUE nelicTByeT Ha MaTepHi0 M3 MEHTAJIbHOIO BOJIHOBOIO mojs. Marepus pearupyer, H,
KOHEYHO, B pe3yibTare obpasyercs “‘cTpaHHas netis’ . [lpowuivie u OyOywue HamepeHus u owyujeHue
SIBIISTIOTCSL YaCThIO YPAaBHEHHS B OJTHO M TO K€ BpeMsi. Bce 3mo npuszviéaem K cO30aHUIO 8ANCHOU (pa3bl
cea3u! Mpl BUIIUM, 4TO MEHTalbHOE mosie MbIciu [lcu AEMCTBYyeT He TOJIBKO Ha MaTepHualbHbIE
YacTUIIbI, HO TAaK)K€ M Ha KJIACCUYECKUE TOJS, KII0UAs MPAOUYUOHHbIE IJeKMPOMASHUMHbLE NOJIs

(Hapsiy ¢ ApYTUMH).
SOHEPT'MS MBICJIU ITIPEOBPA3YEMA

Takoe moHMMaHHE XOPOIIO MOJKpEIUIsieTcs KoHuenuusMu bupaena. bupaen BUAUT »HEPruro
MBICJIH KakK OOJaJarollyl0 CIIOCOOHOCTBhIO MPEOOPA3OBBIBATHCA 6 DIIEKTpoMarHuTHbie mons. [lo
CYIIECTBY, PHEPTHUSI MBICIU CYLIECTBYET B THIEPIPOCTPAHCTBEHHOM KOHTYPE, KOTOPBIA BBHIBOJUTCS U3
AJIEKTPOMArHUTHOTO Toist. Ho, ¢ TMOMOMIIBIO JBYX YCIEIIHBIX HpAMO-6paujeHuli, YHEPTUsS MBICIH
MIEPEBOUTCS B IPYTOi BUJI TIOJISl — B TPAAULIMOHHOE DJIEKTPOMAarHUTHOE TIOJIE.

bupnen neranbHO 00cykmaer MHoroe Ha bpugunee Ockarubyp. bonee 0000meHHO, OH
MPHU3BIBAET K HOBOMY HCYMCIACHHIO BBICIINX H3MEPEHHH, KOTOPOE pacCMaTpHBaeT IpeBpallicHHE U
npeoOpa3oBaHue OJHOTO BUJIA TOJIS B IPYroi 6e3 6apbepa Mexay Gpusukoit u meradusukoi. bose toro,
bupaen BUIUT, 4TO HaM HY>KHA HOBas Mapajaurma QU3uKu, KoTopas

“Oonxcna eknouamey pasym u Qu3uKy 6 00Ul U MOMm Hce meopemuuecKuii KOHmyp, eciu
Xouem npeycnems 6 00vACHEHUU, KAK pazym oelicmeyem na mamepuro” [41].

Hogas mapanurma (Gu3uKku q0KHA BKIIOYaTh Hameperue Wiu T0, 9T0 bupieH Takxke Ha3bIBaeT
Omnpasnoti mouxou (Hauwanom); B TPOTHBHOM CiIy4ae MbI OydeM MPOIOIKATh CTAIKUBAThCS C
HEOOBSICHUMBIMU TalfHAMH B TPAJAUIIMOHHON HAyKeE.

Cornacno bupaeny, neiictBus npuiosxenust suepruu Moicnu (HAMEPEHHE) BKIIoYaloT B ce0s
CJIEIYIOIINE JIEKTPOMArHUTHBIE 2P (HEKTHI:



o Apup ynuumoosrrcaem 3apao 3apANCeHHOU YACMUYbl UTU cO30aem 3apsaod 6 00veKme, panee He
uMeguieM INeKMpuiecKozo 3apaoa

° Huoyuupyem nekmpomazHumnoe noJjie Ha 6HEWHUIL 00beKm

° Huoyuupyem snekmpomazHumuoe nojie 6 NpoCMpPAHCMEo, OKpyycarouiee o0veKn, umoowl
83aUMO0€eiiCIE06aAms C HUM

° Ynnomnaem monkue snepzuu ¢ zunepnoniesoit NOMoOK MAzZHUMHbBLIX NOAEll

° Ilocmosanno ynnomusaemcsa 6 3I1eKmMpuuecKue naAmmepHsvl, KOmMopwvle 6030eiiCHmayom,

dopmupyrom u Mooyaupyrom 6ecv Hcu3HeHHblIl nPouecc 6 meie.
CHAEJIATb BUPTYAJIBHOE PEAJIbHBIM

Ha bpugunce Ockanubyp bupaen oOcyXIaeT NpUPOLYy HSHEPrUU MbICIHH. MBbICIb WK
MEHTaJIbHAsl SHEPTHsl MOXKET PAaCCMaTPUBATHCA KaK BUPTYaIbHbIC UM HeHaOMogaemeie cyurocmu. OHA
CYUIECTBYIOT KaK JEHCTBUTENHHO pealbHbIe OOBEKTHl B CBOEM COOCTBEHHOM THIIEPIPOCTPAHCTBEHHOM
KOHTYpE WM eunepkoHmype. Ecii ObI Mbl MOTJIM CO-CYIIECTBOBATh C STUMHU CYHIHOCTSIMH B TOM K€
CaMOM THUIIEPKOHTYpe, OHU ObLIM OBl OYEeHb oOcsA3aeMbIMU Juisi Hac. OaHaKko, Hamia peasbHOCTb
MPEACTABIISIET COOOM APYroil KOHTYpP IO OTHOIICHUIO K MBICIM WM MEHTaJIbHOW 3Hepruu. KonedHo,
MBICIT OCTAIOTCS AJI HAC HEHAOII0JaeMbIMH.

B xuure Teopus xeammosozco mexanuzma matysvl. Tauney pasyma Hao mamepueti CTUBEH
[letepceH TOBOpPUT O TOM, YTO BEIOOP HEWPOHHOTO KONMHUPOBAHHSI B MO3re, (DOPMYIHPYIOMIETO
MbIcTie()OpMBI, CBA3aH C pa3yMOM WM CO3HaHHEeM. PeanbHble NEHIPUTHBIE (HEPBHOE OKOHYAHUE)
3aIycKarolue MaTTepHbl B MO3Te ornpeaensatorcs cosHanneM. CornacHo [lerepceny, pasyMm MOCTOSIHHO
MPOrpaMMHUPYET MO3T B BEIOOPE caMOii TyuIiei JeHAPUTHON MayTUHBI, YTOOBI BBIpa3uTh ceds [43].

VHTEeHCUBHOCTh WJIM CHUJa, KOTOPYKD MBI MOXEM MpPUIIMCATh 3THM MBICIE-CYIIHOCTSM,
OTIpe/IEIISIETCS CTETIEHbIO UJIM YPOBHEM HEMPOHHOIO IIyMa, CYyHIECTBYIOLIErO BO BpeMsl ux coznanusi. Ha
YPOBHSAX BBICOKOTO (POHOBOTO HEMPOHHOrO IIymMa WM BBICOKUX YPOBHEH OECCBSI3HOCTU CHCTEMBI,
MBICJIE-CYIITHOCTH HECYT MaJlblil MOTEHIMAall, YTOObI Yy4acTBOBATH B Mpoliecce GU3NUECKOT0 MPOSBICHHUS.
VYMeHbIIEHHE BHYTPEHHETO IIyMa CHCTEMBI, Hapsy C YIY4IIEHHEM €€ CBA3HOCTH, SBIISIFOTCS
criocobaMy yBeJIMYEHUS CUJIbl HAMarHMUMBaHUs SHEpruu Mbiciu. [leTepcen paccmaTpuBaer

“aKkm CcO3HAMENbHO20 MUBIUMICHUA U 6OCHPUAMUA KAK NOJAPUYIOWUTL MAZHUM... CHENeHb
O0CO3HAHUA BO3MOMNCHOCHU NPEOCHABIEHA CMENEHbI0 MAZHUMHO20 GbIPAGHUBAHUA OYOIUDYIOULUX
KJ1emoK 6 mo3ze unu coznanuem ceovtute” [44].

Ho, xak oco3naBan Kapn HOHT, cymecTByeT mopor, KOTOPbIA JTOKHO MPEOI0JIETh CO3HAHUE,
yTOOBI “BBITAIIIUTE” COOBITHSA U3 “IMYHOrO WIM KOJIJIEKTHBHOIO O€CCO3HATEILHOrO” M CHEIaTh UX
peanbHBIMH.

MBICJIE-CYIIHOCTHU YBA3BIBAIOTCA C ®OTOHAMUM CBETA

CormacHo bupneHy, MBICIECYITHOCTH COEIUHSIOTCS ¥ YBS3BIBAIOTCS B COOTBETCTBUM C
10TOOHBIMU CBOMCTBaMHM 4acTOTHI U (popMbl. Takoe yBs3bIBaHHE YHEPIHU MBICIIH CO3/1a€T BO3MOXKHOCTH
HaMarHWYUBaHUs OJTHOPOJHBIX COOBITUN B HAIIEH CO3HATENbHOU (Qu3nueckor peanbHocTH. FOHT BBEN
TEPMHUH CUHXPOHHOCMU, YTOOBI OMHCATH SBJICHHS, KOTOPBIC MPOTHBOCTOST 3aKOHAM BEPOSITHOCTH, -



SIBJICHUS, KOTOPBIC TIOYUHSIOTCS IPYrOMY 3aKOHY, - 3aKoHy noodoobus [45]. B Gecco3HarenbHOM Bce
MaTTePHBI BCETO BPEMEHH, IMPOILUIOr0 W OYAYIIEro, CYIIECTBYIOT OJHOBpeMeHHO. JIt00oi u3 3THUx
MaTTEePHOB ABJsETCA 00beKTOM BhIOOpa Kak omrymenue B CEMYAC.

[Ipouecc coeaMHEHUsS MBICIE-CYIIHOCTEH C (QU3NYECKOW pearbHOCThI0 MPOUCXOAMUT MpU
MOCPETHUYECTBE MTPOMEXKYTOUHOTO (pOTOHA CBETA.

@omon — Hocumenb nammepHoe muicie-cyugnocmu. Iloooonvie homonsl ceazviearomesn opyz
Cc Opyzom u KONNEKMUBHO CO30al0M UHMEHCUGHOCMb, RPOOUBAIOWYI0 ROPO2, OMOENAIOULUIL
Henaontooaemvie peanvnocmu om Haonrwoaemoix.

MBI paccMarpuBaeM 3TO KAaK KBaHTOBBIM IOpPOr. lIpeBbllieHHEe KBAaHTOBOIO IOPOIa BBI3BIBACT
aKTUBHOCTb Ha YPOBHE 2JIEKTPOMAarHUTHOIO MOJIS.

CB3b C HABJIIOJAEMbBIM U3MEHEHUEM

DNEeKTPOMAarHUTHOE TI0JIE CBSI3BIBACT HAC ¢ HAOIIOaeMbIM (PU3NYECKUM M3MEHEHHEM. 3aMeThTe,

YTO CBET - HOCHTEIb MBICICHHOTO MaTTepHA B 3JIEKTpOMarHuTHoe mojie. Ha camom nene, B Teopuun
AIIEKTPOMArHUTHOTO TOJIs, (POTOH (CBET) SIBISACTCS 8eCMHUKOM, C TIOMOIIBIO KOTOPOTO IPOUCXOIHT
oOMeH wuH(popMaIHeld MEXIy YacTUIAMH IOJIeBOW CTPYKTYpbl. Ecim Ol MBI MOriM HaOIr0AaTh
aKTHBHOCTH B AJIEKTPOMAarHUTHOM I10JIE, MbI ObI YBHJIEJI 3aMeUaTeIbHOE CBETOBOE IOy — OTHH Pa3HON
MHTCHCUBHOCTH, [IBETA U YaCTOTHI.
onexmponaz-  naérodaemas Takue B3aMMONEHCTBHS SIBISIOTCS OOMEHaMH uHgopmayuel IS
moe flote - peieroam co3anust (GopMbl MM eHympu ¢opmubl. Tuiiep A00aBiseT, YTO CBET,

: KBaHTOBHIL  TaKOKE, COAEPIKUT MArHUTOIIEKTPHUUECKOE H3IIydeHHe u3 d(PpHUpHOH cheps
) "P%T M menmbTpOHHOE HM3TyUEHHE M3 BBICHIMX TOHKHX cep. TakuMm oGpasom,

e ngi’f(g;‘;) oO0Men uH(OpMaIMell U3 CBeTa BKIKOYAET B ceOs MaTTepHbl U (POPMEI,

e ®© OepyliMe Hayajgo B HEBUJIUMBIX PEAbHOCTSAX BbICIICH TOHKOM cdepsi!
L B;g’;ybf;;f‘ CBer — 93TO sBJIIEHME BHE MPOCTpaHCTBa-BpeMeHU. Aptyp SHr
O paccmarpuBaeT cBeT kak camo Co3HaHue!
Mbicne- " a
cyugmocm HEOBXO/NUMAA NMHTEHCHUBHOCTD OHEPI'MHA

JOCTUI'AETCH C ITOMOIBIO CBA31
BupryaneHas unu HeHaOmoJaeMasi pealbHOCTb COJIEPKHUT Bce
BEPOSATHOCTU W BEPOSATHBIE

Pucynok 2.22 Cpenars BHPTyajdbHOE peajbHbIM. /.
i A pTy p > cobbITHsL. Onnako, 4TOOBI meEpenatb

obcysicoenusi bupdena na bpugpunce Ickanudyp, mvr mosrcem

paccmampusams MbiClb UL MEHMAIbHYIO IHEPeUio KaK 6up-
MyanbHulX (HeHabmooaemvix) cywyHocmel. dmu CyWHOCmu He-
cym nammepivl 6ePOSIMHOCIEN U CEA3bIBAIOMCS (COCOUHSIIOMCS
UYL NPUbABISIIOMCsL) 6 COOMBEMCMEUL C UX HACMOMOU Ui Gop-
moti. [lammepnvl npubasisiomes: unu nepeoaromcsi GUPMyaibHo-
My pomony (ceemy). @omonvl epynnupyomest 6aa200apsi cxoo-
cmay cesazHocmu nammepina. Keanmosoe usmenenue docmueaem
KOHMYPA dAEKMPOMASHUMHO20 NOJs U Aub60 coz0aem, 1ubo uzme-
Hsiem nexmpomazHumuoe none. Ilpoucxooum nabooaemoe pu-
suueckoe uzmernenue. C nOMOWBIO HACMPOUKU U Pe30HAHCA
GHYMpEHHUe NAMMmMepHbl MO2ym Oelcmeosamy HA GHEUHIOI0
PEAIbHOCMb, d GHEWHUEe NAMMEPHbL MO2Yym Oelicmgosams Ha
BHYMPEHHIOI0 PeaNbHOCb NOCPEOCMBOM MO20 JHce CAMO20 Npo-
yecca. (Cm. Ilpumeuanue xk 2nase, Ne 64)

0001 MaTTepH BEPOSITHOCTH B HAIly
HaOJII01aeMYI0  PEaTbHOCTh, JOJKEH
ObITh  3amymeH  mporecc.  Kak
KOHCTaTHpyeT bupaeH B cBoeil kHHTE
I'pasumobuonocus. Hoesas
ouoguzuka:

“Kaxk xopowio wuzeecmno 6
¢uzuxe, eupmyanvnas cyuwyHocmo
Modcem — cmamb  peanvHOU U



Haoaoaemoil, eciu K Heil npubdaensemcs Inepeua” [46].

Kak omnuceiBan bupaeH, npucoeauHeHHe 3HEPrUd — 3TO IPOLECC NPUCOEIUHEHMs 3apsod,
akmueusayusa AU 3axcueanue. byaydu JOCTATOYHO 3apsOKCHHBIMHU, BUPTYalbHBIC WIIM IIPU3PAYHBIC
00pa3bl TOTYAC K€ BO3HUKAIOT B HaOI0eMOM cocTossHuU. Kitou k aToMy — c(hoKycHpoBaTh S3HEPTHUIO €
IIOMOILBIO CBA3aHHBIX BHYTPEHHUX cocTosiHuU. Kak yrBepxknaer llerepcen, 3ToT mpouecc HaunHaeTcs
CO CBA3aHHOI'O MAarHUTHOI'O BBIPAaBHUBAHUS U aKTUBU3ALUU HAIIUX MO3TOBBIX KJIETOK.

JIONOJIHUTENBHO MBI ITIOAYEPKUBAEM, YTO CIIEYET MOAAEPKUBATH CBSI3aHHOCTh, BBIPABHUBAHUE U
MHTETpalMi0 HAllUX COOCTBEHHBIX JIMYHBIX SHEPreTHYEeCKHX cucTeM. Ha Hamr B3rUif[, MMEHHO B
Yuuepcanpuyto KamuOpyemyto Cers (“YKC”) MBI TmoMemaeM u HeECeM MaTTePHBI CBOUX
BepoaTHOCTe. CuibHbIe CBSI3U ¢ TUYHON ceThio (VKC) Mo3BONSIOT MPOCHUPOBAHUE WIM MarHUTHOE
MPOSIBJICHUE TUX MATTEPHOB KaK COOBITUHN B HAIUX XKU3HAX. CO3/1aHNE TaKUX SHEPIeTHUYECKUX CBSI3EH
U SIBJSIETCSI OCHOBHBIM (hoKycoM Texnuku banancuposxu Snexmpomacnumusix Iloneti.

HOBAJ KOHLEITLWA OSOHEPT'N

3aKaH4yuBas 9Ty I'NIaBY, XOTCJIOCH OBI cacjaaTb KOMMGHTapI/Iﬁ 110 MOBOAY KOHICHIIUU SHCPIrUH. B
CTapoOM YpPaBHCHUH MbI IPUBLIKJIIU AYMAaThb 00 OHCPIMH KakK O q)yHKLII/II/I MacCcChbl, TO €CThb:

2
E=mc
(E =3Heprus, M = Macca, ¢ = CKOpPOCTh CBeTa)
OTtmeTbTe, 4TO 3TO 6a30BOE ypaBHEHUE MOXKET OBITh YMECTHO 3aIIMCAHO KaK
_ 2
M=E/c

- TO €CTb, Mbl MOXEM IIOHMMaThb MacCy Kak IpOSBICHHE SHEPruH, JeJeHHOoe Ha (WM
3aMeJJIEHHOE) KBaIpaToM cKopocTu cBera (¢ X ¢).

[To mepe sBoONONMM MBIIUICHUS, W3 3TOW TriaBbl Mbl Buaum, uyto Co3Hanue, Pasym wunm
MeHTanbHO€E Mojie B3aMMOJEHCTBYIOT ¢ MaTEpUEN Ha pa3IMUHbIX YpOBHSIX. Mbl BuaumM, uto Co3HaHue
OKa3bIBaeT HEMOCPEACTBEHHOE BIMSHHE HA BHEIIHHWE CHCTEMBI, KOTOPhIE MOTYT COAEpKaTh OOIBIIHE
KOJMYeCTBa CBOeH cOOCTBEHHOM HeoTbemiemon oHepruu. (Maes paanoBosiH, yHpaBISIOLIUX
JIBUKEHHUSIME 00JIbIIOr0 Kopabis B Mope.) [1o mepe pocta Co3HaHMs, yCHIMBAETCS HAIlla CIIOCOOHOCTH
B3aMMOJICVICTBOBATh B DJHEPreTHUYECKUMHU CHUCTEeMaMU. 1O K€ camMoe MPOUCXOAWT W C Halleu
CIOCOOHOCTBIO OPTAaHU30BBIBATh U BIHUSTH HA MATEPHUIO U DHEPTHH.

Korma Mbl pacTeM Kak SHEpPreTMYECKHE CYIIECTBA, Mbl IOHUMAaEeM, YTO JUIsl JTOCTHKEHUS
BHEUIHETO BIUSHUS Mbl HE IOJIb3yeMCsS CBOMMM COOCTBEHHBIMHM JIMUHBIMH OSHeprusimu. Harie
CosnarensHoe HAMEPEHHWE neiicTByeT MOCPEICTBOM MEHTAJIbHOTO IOJI MBICIH, 4TOOBI CO3/1aTh
NUIOM-60IHbl, PEANbHO BIUSIOUIME HA MaTepUAIbHBI MUpP. DTOT (aKT SCHO M YETKO IMPHU3bIBAET
MEPECMOTPETh CTapoe ypaBHeHHE dHeprun. Kak mur 66ooum Cosznanue (C — coznanue) 6 naute Hogoe
ypasHeHue?



POJIb CO3HAHUA

Mpbl npennaraeM ypaBHEHUE JJIsI HOBOM SHEPreTUYECKOM MEepCIEeKTUBbl. B HOBOU mepcrieKTuBe
MBI [IEPENICHIBAEM ypaBHEHUE, H OHO IPHOOPETAET BUI:

E =mc? - C? (C = Co3nanue)

B HOBOW mepcnekTHBE MNPOSBICHUE HHEPrHM  SKCHOHEHIMOHAIBHO YMHONCAemCcs CHION
Cosznanus. U 3to orpaxkaer cuity Co3Hanust!

M (marepuansneri mup) = E/(c? - C?)

W3 »TuX ypaBHEHHMI MBI MOXEM BHUIETh MaTEPHUATBHBI MHUpP KaK MPOSBICHHE SHEPIUH,
3aMe/INIEHHOE CKOPOCThIO CBETa MpH BMemaTebcTBe Co3HaHus !

YMHOXEHUE [TIOTEHLIUAJIA

YcunmBas YPOBCHBL CBOCI0 CO3HATCIILHOI'O OCO3HAHUA, MBI YMHOMCaem NNOTCHIHUAT U I[GI\/JICTBI/UI,
KOTOpPBIC OH CO3JAaCT B HAIIHX JKU3HAX ! CYIJ_ICCTBYIOT U ApYruc¢ 3aKOHBI BC@HGHHOﬁ, KOTOPBIC MbI
OCO3HACM U BBOJUM B IOBCCAHCBHYIO IIPAKTHKY. COBpeMeHHHe 3aKOHBI, YCTAHOBJICHHBIC CGFO[[HﬂHIHeﬁ
(bH?»PIKOﬁ, - 3HAYUTCJIbHBIC HAYYHBIC IIPOJABUIKCHUS.

W Bce xe, Hayka mMpeObIBaeT B CTaJWU MIIQJICHUYECTBA B MOHMMAHUM WCTUHHON IMHAMMKH U
CJIOXKHOM MPHUPOJIBI Halllel peaqbHOCTH. B 3T0i# peanbHOCTH cymiecTByeT B3aumoeiicteue Co3HaHus U
MaTepuH, U pPOJb, KOTOpYI (OKycUpoBaHHOe Hamepenue WrpaeT B MpPOSBICHWU HAIEro MHpa.
Bcenennas paboTaeT BbIlIE TaK XOPOIIO 3HAKOMBIX HaM (PU3MYECKHUX 3aKOHOB.

CornacHo 3akony IIputsbkenusi, Beenennas mo3BomisieT no0o6Homy TPUTATUBATE HOOOOHOE —
3TO BBILIE HallleH OOIENPUHATON KOHLENIIMH, YTO TPOTHUBOIOI0XKHOCTH MPUTATHBAIOTCS.

Cozcnacno 3akony Bcenennoii, mo, 60 umo ¢ onpeoenennoil peutumocmspio mMvl noMeujaem
chokycuposannyio moicivb, npudem 6 npoaenenue 6 nawux xyucusuax. Taxkoe Hamepenue uoem us
cepoua u CIaHo8UmMCcs CamblM MOWHBIM, K020a pasnuaemca na Boicuiee !

HyXHO TONBKO MO3BOJUTH 3TUM 3aKOHAM paboTaTh B HAIIUMX JKU3HAX, 0€3 HAOKEHUS KaKWX-
00 OrpaHUYEHUM, KaKk TPHUAYT COOBITHs. [[eficTBHE ATHUX 3aKOHOB NPHBHECET B HAIIHM JKU3HHU CBOU
COOCTBEHHBIN BKJIaJ] B BHUJE PaBHOBECHs, KOTJa Mbl HacTpaWBaeM ce0s Ha YHHUBEpCaIbHBIA MOTOK
SHEPIrui, COMIACYIONIUXCSA ¢ Y HUBEPCATbHBIM 3aKOHOM.

B or1oli TOouke paBHOBecHMS MBI MOXEM (YHKIMOHHPOBATH C TIOJHOCTBIO OTKPBITHIM U
MpOOYKIACHHBIM OCO3HAHHWEM HaIIeTo CEMYAC - MPOCTPAHCTBA-BPEMEHH, B KOTOPOM Mbl >KUBEM
MTHOBEHbE 3a MTHOBeHbeM. OcCoO3HaHWE JaCT 3HAHHWE, MPU KOTOPOM MYAPOCTh MPHUOOpEeTaeTcs ¢
XKU3HEHHBIM OnbITOM. [IpuMmeHsis YHuBepcanbHbli 3aKOH, Mbl PE30OHHPYEM HE TOJBKO cO BceneHHoi,
HO U €O CBO€H coOCTBEHHOM boKeCcTBEHHOH 11EJIBIO.



“MbI — HeKMid BU/I THIIEPIPOCTPAHCTBEHHBIX
00bEeKmMo8, OMOPACHIBAIOWUX MEHb 8 MAMEPUTO.
Tenv — naw uzuueckuii opeanuzm”.

Teppenc MakKenna, Bospoorcoenue cmapumvi
I'nmaBa 3

Beeoenue
B YHuBepcaiabHyw Kaauopyemyro Certb

Mescnpocmpancmeennas naymuna

Kak 4esnioBeveckne cyuecTrsa Mbl IpeACTABJIsAEM
c000i1 reoMeTpu4ecKMd HA0OP rAapMOHUYHBIX
BOJIHOBBIX ()OPM CBeTa, yNpasJjsieMblil pa3yMoM.

bproc Katu, Suepeemuueckasn pewemxa

Yem bonvuue ceema moxicenm yOeprcusams meio,
mem eviute subpayus u OoabuLe CHOCOOHOCMb
npeodpazoevléamb OKPYICAIOUWYIO IHEPIUIO 8 GbLCUUULL HOPSIOOK.

Camnaits Poman/OpuH, /[yxoensiii pocm

CoBpeMeHHas HayKa OTKpbUIa XMMMKO-3JIEKTPUUYECKYIO MPUPOAY (PU3NYECKUX OMOIOTrHUYECKHX
cucreM. OJIHaKO, B IIMPOKOM CMBICIIE, Mbl HAMHOT'O 0OJbIlE, YeM YIIEepOA, XUMMUYECKHE 3JIEMEHThl U
anekTpuyeckue mnorteHuuansl! Hama mpupoma, Takke, 53JIEKTpOMarHUTHA. Mbl 3HaeM, YTO
JJIEKTPOMArHETU3M — MEKIIPOCTPAHCTBEHHOE SIBICHUE.

MBI - CYIIECTBA CBETA!

Kak »55eKTpOMarHuTHbBIE CyIIECTBA, MBI SIBISIEMCS YaCThIO SJIEKTPOMAarHUTHOIO CIIEKTPA,
COJIep Kalero BUAUMBINA M HEBUAMMBIN cBeT. M3 obmacTu Hayku, Ha3blBaeMOW “KBaHTOBOH (PpHU3MKON”,
MBI 3HA€M, YTO CBET — OCHOBA JJIEKTPOMArHUTHOTO 1oJisi. DOTOH cBeTa ABISIETCS MEIbYalIINM KBAHTOM
3TOTrO MOJs, a TaKke “KypbepoM”, 00eCleUMBAIOLINM CBSI3b MEXIY YaCTHUIAMU SJIEKTPOMArHUTHOTO
nosist. CenoBaTenbHO, YETKO SCHO, YTO MBI — CYILECTBA CBETA — YIVIEPOAHO-XUMHUKO-3JIEKTPUYECKU-
CBETOBBIE cyiecTBa [1].

Kax maxoevie, mot mooxcem usmenamsv ceou eudpayuonuvie wacmomut! Mol odradaem
PeanbHoll cxemoil, KOmopas Mo)icen Oblmb USMEHEHA NOCPEOCMEOM PE3OHAHCHBIX NPOUECCO8.

Hoea “cywecmea ceema” unu “ceemoeozo mena” npuodpemaem 00CMOGEPHOE HAYUHOE
npumeHnenue, Ko20a Mbl 0CO3ZHAEM, YMO INEKMPOMAZHUMHOE RNOJle UCHONAHAN0 0Obl HACMOosUee
ceemosoe uoy, eciiu 0l Mol ObLIU CHOCOOHBL 6OCHPUHUMAMb €20 C6OUMU husuueckumu 2nazamu [2].



B 1980 rogy Menumku 3KCHEPUMEHTUPOBAIM C INPUMEHEHHUEM D3JIEKTPUUYECKOM 3HEpruu Ajs
neueHus. Pe3ynpTaThl ObLIM MEHee, YeM YAOBJIETBOPUTENIBHBIMU. OJIEKTPOAbI, HPUMEHSEMbIE JUIs
IIPOBEJEHUS AIEKTPUUECTBA, YacTO O0XKUrainu Koxxy. Hanocuinch nopaxeHus 310poBbIM OpraHam Teja,
IIOCKOJIbKY OBUIO TPYZHO HANpaBiIATh 3JIEKTpUUYECKHE 3apszbl. Bepro, 4To 3neKkTpuueckoe JeyeHue
MOTEPIIETO HEyAady IMOTOMY, YTO B JBOJIOIMOHHONH CXeMe Mbl ObUIM HE TOTOBBI B TaKOMY BHIY
JIeUEHMsI; HalIpOTHB, HaM TpeOOBaIOCh MPOAOIIKATh (DOKYCHPOBATHCSI HA XMMUYECKHUX acleKTax CBOEH
CYIIHOCTH.

Ha 3ToM myTH Mbl JOCTHIIM 3HAYUTEILHBIX YCIIEXOB M CO3/IaJIH JIGKapCTBa, IIOMOTAIOIINE TEITy
BO MHOTHX Ciydasx. be3 COMHEHUs, B MEIWIIMHE MPOUCXOIAT MHOTOYHCICHHBIC Yy[eca, CeroHs
noctynHbie HaMm. OJJHAKO, KaK CYIIECTBa SBOJIOIMH, Mbl OOJIBIIC IBUTAIUCH B CTOPOHY DJIICKTPUICCKON
HPUPO/IBI CBOCH CYIIHOCTH M UCKAIH UCTOYHUKH UCLEIICHNUS, IPE/IIararollie HOBbIE CPEICTBA, KOTOPbIC
nericTBoBasu Obl Ha KieTouHyto ctpykTypy u JJHK [3].

CoBpeMeHHBIE MEIWKH CO3/aIM  YHUKAIBHBIE COIO3Bl C TPAKTUKYIOIIUMH  METObI
aJIbTEpHATUBHOM MeIUIMHBL. SI yacTo BcTpeuard M paboTard C BHICOKOOOPA30BaHHBIMM JIHOABMU,
BBIOPABIIMMH TMOKOHYHTH C TPAAMIMOHHBIMH METOJaMHU JICUEHUS WM NPUOABIAIONMMH K CBOCH
IIPAKTUKE HETPaJAMLMOHHBIE crocoObl. VHTepecHO, uTo, Takxke, s paboTal C TeMH, KTO Ipearaer
aNbTEPHATHUBHBIE METO/BI, U Ceifuac XOYeT MOJIy4YUTh HEKOTOpOoe 6a30BO€ METUIMHCKOE 0Opa3oBaHME.
Kak Ham Be3eT, UMeTh TaKuX JII0JIed, KOTOPbIE MOTYT MIPEUIOKUTh CaMoe JIy4dlliee U3 JByX MUPOB!

Jlaxke eciy Mbl BOCIIpUHUMAaeM ce0sl CyIlleCTBaMM CBETa, HaM BCE eIlle CIeAyeT MOYUTaTh Hallle
XUMHUYECKOE HacleAne, U MyJIpO U IMPOHUIATENbHO BBIOMPATh BCE BEIIECTBA, KOTOPHIE BBOJUM B CBOE
teno. IlomHumasi oco3HaHMe, 4YacTO, Mbl €CTECTBEHHO OyleM MNpUHMMATh pEIIeHUs IMPEeKpaTHTh
Oecco3HaTeNbHOE BBEJICHUE B TeJla XMMHUYECKUX BEIIECTB Uepe3 JeueHus U auetsl. B konne 70-x rogos
s yhOpaBisyla Mara3uHoM 3a0poBod numu. Jlns  OonbmivHCTBA Jofed (32 MCKIIFOYEHHEM
KanuopHuiiles!), Te, KTO Mpeasaral 310pOBYIO MUILY U €CTECTBEHHBIE MUIIEBbIE JOOABKH, Ka3alHCh
CTPaHHBIMH JIFOJBMHU CO CTPaHHBIMM UAEIMU. B To Bpems muTaHue 370poBOi nuiiel 0e3 XMMHUYECKUX
Nn00aBOK, NMECTULIUOB, KOHCEPBAHTOB, CHHTETUUECKUX TOPMOHOB, aHTUOMOTHUKOB U TaK Jjajnee He ObLIo
obmenpunaTod KoHuenuue. Hukxorma He 3a0yny cBoeil pamocTd, Korja BIEpBbIE YBUIENa B
cynepMapKeTe KOpuuHeBbIH puc. To, 4TO TOrja CUUTAIOCh CTPAHHBIM, CEYac CTaja0 HOPMaIbHBIM!

Mkl pa3BUBAEM 3aMEYaTCIbHYIO CHOCOOHOCTD JOCTUIaTh WU CUJIBHEC BhIpAXKaTb CBOIO JYXOBHYIO
ANIEKTPUYECKYI0 Tpupoay. VHTerpupys XMMUYECKUE M DIICKTPUYECKUE T'PAaHH CBOETO CYIIECTBA, MBI
HAaydYMCA HCIIOJIB30BATh JJICKTPUKO-ODHEPIETUUYCCKUE METOAbI IJIA HCHCICHHSA CBOUX TEII. MeJII/IKI/I
HAYMHAIOT PabOTaTh C AJIEKTPUYECTBOM M IJIEKTPOMATHETH3MOM, YTOOBI JICUHTH HEBPOJIOTHYECKUE
HecOaTaHCUPOBAaHHOCTH W JIpyrHe cocrosHus. Ho moHMMaHuWe COOCTBEHHOW poiM B Iporecce
UCIIEICHUSI OCTACTCS TJIABHBIM KYCOYKOM T'OJIOBOJIOMKH.

HOCKOHBKy Mbl HAYMHAaEM OCO3HaBaTh, KaK HMCIIOJIb30BaTh YHI/IBCpcaHBHyIO KaJ'IPIpreMy'IO CeTtb
A YACPIKAHHA IIOJHOTO JJICKTPHUYCCKOro 3apsaga cBOCH CYITHOCTHU, TO MOXEM OHEPICTHYCCKU U
QJICKTPOMATrHCTUYUCCKH U3MCHATH CBOIO I[HK 9T0 YCUIINBACT CIIOCOOHOCTH JOCTHUI'aTh BpO)KI[CHHOﬁ
MYAPOCTH JJIA YCKOPCHUA UCHCIICHUSA U 06yquHs[ TOMY, YTO MOXXET IMOKa3aThCA UyAC€CaMU.

Kaxk mosxet mpousoiiTi uyno? S omymiaia yCKOPEHHOE UCIEICHUE OT aCTMBI y ¢e0s U y cBOeH
nodepu. B Tpuanate math net s 3abonena actmoid. Korga s oTkazanack mpUHUMATh JISKApCTBO TPH pasa
B JIeHb, Bpau COBEPILEHHO OIpPEIEIeHHO CKa3all, YTO s - ACTMAaTUK M, BO3MOXHO, YMpPY OT acT™Mbl. UTak,



sl MPUHUMAJIA JIEKapCTBO IO Mepe HaIOOHOCTH, Oyyun yOeKIeHa, YTO MPUJIET JeHb, KOT/1a OHO OOJIbIIIe
He noHagoburtcs. Jlo cux mop OiarogapHa, YTO OHO MOMOTAJI0 MHE JbIIAaTh. Takxe, si MPUMEHsIIA
roMeonaTuyecKue IMpenaparbl, ¥ C MOMOIIbIO CBOEro roMeonara Hadajaa OoOHapyX HUBaTh MPOOJIEMBI,
CTaBIIME MPUYMHOW BO3HUKHOBEHHS acTMbl. Bckope actma mosiBwiach Uy Moed aouepu lllaHbl.
[Touemy-To MHe ObUIO yHOOHO CTPAcTHO >KelaTh BO3[AyXa, HO HaONI0AaTh, KaKk MOsI MalleHbKas
IIECTHJICTHSIS 10Yb OOpeTCs 3a JpIXaHue, ObIJI0 OYeHb FOPbKO. ACTMa JTHIIach 0oJiee, 4eM TOI.

Opnaxnapl, y Moeil nouepu Illanbl ciyudmscs odeHb TsDKENbIM HpUcTyn acTMbl. llpenaparsl u
JIeKapCcTBa HE MPUHECIN O0JieryeHus. Sl BBIMOJIHMIA IMYHYIO MEIUTALINIO, T/Ie OIIyTHIa ce0s B LIEHTPE
Bcenennoii u ot Bcero cepana crnpocuia: “Uro s ymyckar?” 3aTem OoJiblie yaca s 4yBCTBOBAJIA, KaK
SHEPrusl JBUTANIach 4epe3 M BOKPYr Bcero moero tena. [lotom omrytmna Temno B obmactu Tumyca. S
[OYYBCTBOBAaJa, KaK TEIUIbIMA, TEKYYUH 30JI0TOM CBET HA4aJl BXOAUTh U BBIXOJUTH U3 PYK. S MOAHSIACH
HaBepx U nojioxuia pyku Ha lllany: yepe3 HECKOJIIBKO MUHYT €€ KOPOTKUE BIOXH CMEHUJIUCH JUIMHHBIM
riryookuM gpixanueM. C TeX 1mop y Hee HET aCTMEI.

Ha cnegyromuii neHp s pemmna, 4ro Oosiblie He Xody acTMmbl. MTak, s cokycupoBanach Ha
CBOEM BBICILIEM CEpJLE/TUMYCE M MONPOCHIA, YTOOBbl 3Ta 00JacTh CHOBA CreHEepHUpoBaia CBET U
sHepruto. ['pynp HamonHWUIAch TEIUIOM 30JI0TOrO SKMJKOro cBera. UYepe3 maATh JHEH, HONPOCHUB U
IIOJIyYMB SHEPIHIO MATh pa3, MOs acTMa yluia. 9To ObUIO MATHAALATH JET Ha3ajd, ¥ ¢ TeX IOp Y MEHs HeT
aCTMBI.

Bo3moxHo m CreHepupoBaTh JOCTATOYHO SHCPIHHU, T-ITO6I>I, Koraa MbI paHUMCs, OHa MOI'Jia OBl
IIPOM3BECTH MTHOBEHHOE BOCCTaHOBJIEHHE? MOXeM JIM Mbl BOCCTaHABIMBATHCS U MTHOBEHHO UCLEIIATh
I00YI0 paHy WK 0OJIE€3Hb, MBITAIONLYIOCS IPOSABUTHCS B HalleM 1osie? Yepes3 HECKONIBKO JIET, B Havyalle
JieTa MPOU30IIO0 JOJArOBpEMEHHOEe o0yuvaroliee coObITHE. 3HAETe JIM Bbl TaKOH BUJA COOBITHMA... KOT/a
BCE JIeJlaeTe HEMPaBUIBLHO U MPOXOAUTE JIOJITOBPEMEHHBIH ypok? Mol qpyT ciiy4aiiHO yCTpOWJI MoKap
y MeHs Ha KyxHe. Korza s 370 oOHapykuia, cUTyalus MOYTH BbIIUIA M3-10J KOHTpois. Ha miure
CTOsJIa KaCTpPrOJId, OKYyTaHHasdA CTPCISABIIMM B IIOTOJIOK ILIAMCHEM. MI/IKPOBOJ'IHOBKa I1J1aBUJI1aCh,
mKaQuUKy HaJ IUINTON OBLIM B OTHE, a BCSl KYXHs HAaIlOJHUJIACh TYCTBIMU KiyOaMu yepHoro apima. He
pa3zayMbiBas (s UMEIO B BUIY, HE MOAYMaB), s CXBaTHJIa MOJHYIO OTHS KAacTPIOJIO, BbIOEKaa uepes
3aJIHIOIO JIBeph U BhIOpocHiia ee HapyKy. He camoe xopoiee pemieHue.

Oronp OOXKer pyKH M 3aICThsl U CAETall WX HACBHIILIEHHOI'O MypPIYypPHO-KPAacHOro IBeTa. BeHsbl
B3/1yJIUCh U O4YeHb Oosienu. 51 ObLia TpaBMUpPOBaHA UM AMOLMOHAIBHO paccTpoeHa. [lomHio, mogymana:
“I'me Bcs Ta HEPrus, ¢ KOTOpoH 51 paboTaro?” S MO3BOHMIIA TPEM JPY3bsSM M MONPOCHIA MPUHTH MHE
nomMoyb. OUH U3 HUX NPEUIOKHI, YTOOBI MBI MOeXald B OOJIbHUILY, M s coryiacuiach. [loka Mbl
TOTOBUJIMCH K OThE3/y, s Hayaja YyBCTBOBATh IMOKAJbIBAHHE B pyKax W 3amsacThsix. OmrynieHne ObL10
OYeHb CWJIBHBIM, M S YETKO OCO3HaBaja, YTO OHO HCXOIUT M3 00JacTh THUMYCA/BBICIIETO Ceplla.
IToxanbiBaHWE YCHIIMIIOCH, M s paccKasajia JIPy3bsAM, YTO OIIYyIIal0. 3aTeM, NPSAMO Ha HaIIMX IJa3ax,
PYKH M3 MypIypHO-KPACHBIX CO B3IYyTHIMH BEHAMHU BEPHYJIHCHh K CBOEMY HOPMAaJbHOMY I[BETY U BHUIY
MEHbIIIE, YeM 3a TpU MHUHYTHI. He ocTanock naske BOJIBIPS Kak CBUAETENbCTBA O COOBITHH. CHIIBHOE
SMOILIMOHAIBHOE PACCTPONCTBO CMEHUJIOCH OIIYIIEHUSIMU TOJIHOIO MUPA, U 5 CMOIJIa TOCMEAThCS HaJ
JpaMaTU3MOM ypoKa.

Onnako, s mpeiaral0 cOaJaHCUPOBAHHBIM MOAXOA K OSTOW BO3MOXKHOCTH. Hamm Tena
0€3yCIIOBHO CIIOCOOHBI UCLENATh ce0s, HO BCETAA JIM Mbl MOXEM OXHJaThb YCKOPEHHOIO HCLEICHUs?
Ceituac mepen KaxabIM M3 HAC CTOUT 3aMedaresibHas mpobiieMa — co3aaTh U MOJACPKUBATh CUIILHYIO
HHEPreTUYECKYI0 aHAaTOMHIO, CIOCOOHYIO yIEepXKHBaTh M HCIOJIb30BAaTh BCIO ATy dHepruro! Bam He



HY)KHO XBaTaTh TOPSIIYI0 KaCTPIOIIO, YTOOBI BBI3BATh CHUJIBHYIO SMOIMIO. JTO COBCEM HE TO, YTO A
pexomenayro! Yuutens HACTOWYMBO TPOCWIM HAc BBIpaxkaTh cebs ¢ T000BBIO. Bepro, MbI TOJIBKO
HAaYMHAEeM MPUOOPETaTh CIIOCOOHOCTh BBIPAXKATH JIOOOBb, 3Ty SHEPrUI0 BBICOKOTO HAMPSKEHUS, U
TOJIbKO Ha4YMHAacM OoIlymarb, 4YTO I[ef/'ICTBI/ITGJILHO 9TO 3HAYUT. MEI HUCHUCIACEM W BOCCTaHaBJIMBACEM, U
HEKOTOpBIE OUEHB YCIIEUTHO, HO Ha 3TO BCE ellle TpedyeTcs Bpemsl.

Wnest ycKOpeHHOTO HCLIETICHUSI U BOCCTAHOBJICHHUS HE IMPEYMEHbBIIAET KPacOTy WM CBSTOCTh
Halle COBPEMEHHON peaJlbHOCTH. BO3MOXKHOCTH YCKOPEHHOI'O HCLENIEHHUS Ipeajiaraercs B AyXe
MOAJEPKKH, TOCKOJIbKY Halla Cleaylolas Lelb — JOCTHXKEHHE ajlbHEeHIero 3BOIOIMOHHOTO
mporecca 0e3 OIIYIIeHHs] BUHBI MEpel TeM, TIe MBI Ceidac HaxOIWMCS. 3aMEeTHJIa, YTO KOTJa MBI
MpUHUMaeM Ha ce0s1 OOJBIIYI0 OTBETCTBEHHOCTh, TO B HOBOM DHEPrUU CO3/1aeM HeKUi BUJ BHHBI! “Kak
s 910 caenan? Ilouemy s 310 cnenan?” Takue BOmpochl HEOOXOAUMBI U XOPOIIH, €CIU Mbl TOHUMAaeM
BaYKHOCTbh BCEX CBOUX MPOsIBICHUIA. Bee, 4To MBI CO-TBOpsieM, JeNaeTcs ¢ UEeblo.

BAIIIA JINYHAS CBSA3b C KOCMHUYECKOM CETBIO

Yuueepcanvnaa Kanuopyemaa Cemv — nawa auunasa ceazp ¢ Kocmuueckou Cembwio,
0e32PAHUYHBIM U YHUBEPCATIbHBIM UCHOYHUKOM IHepeuu. Taxkaa cea3b no3eonaem ucnoiv3oeams
oezzpanuunyio ynepeuro Kocmuuecxkoit Cemu Kak nekmpuueckuil npeoopazoeameiib, nepeoarujuii
IHep2uIo u3 00HOIL yenu 6 Opyzyio.

[ToaTOMy MBI YaCTO OTHOCHMCS K 3TOMY IIPOLIECCY KaK K “NEPEKIIOUEHUI0 Ha HOBYIO SHEPTUIO™ .
OHO MO3BOJISIET TMOJy4aTh M HCIOJNB30BATh SHEPTUIO0, KOTOPYIO MBI YYMMCS BBICBOOOXKIATh U3
Kocmuueckoit Cetn u u3 camux cebs. Baxxnoe 3ameuanue: Kocmuueckass CeTb HE CyIIECTBYET TOJIBKO
IZIe-TO JTAJEeKO WM B KAKOM-TO 3K30THYECKOM MecTe. OHa NMPOHM3BIBAET CaMO Hallle CYIIECTBOBAHUE,
KaK Ha KJICTOYHOM YPOBHE, TaK U BBILIC — B Cy6aTOMHOM OHCPICTUYCCKOM I10JIC.

S umena yecTh Hamucath THaBy 00 Ywuusepcanvnou Kanubpyemoii Cemu (“YKC) mna 7-oit
kauru Kpaiiona [Tucema uz ooma. Jlrogu co Bcero Mupa OTO3BAIMCh Ha ATy TJaBy COOOIICHUSMH O
CWIBHBIX OINYIICHUSX Mpu3HaHus. Yurtas mHOpMAIUIO W U3ydas WUIIOCTPAllMUU, OCO3HABaWTe, 4TO
MOJKETe MOYYBCTBOBATh HIIM OIIYTUTH SJCKTPUUECKUN “3apsa’ WU KyiAOoKaHHe. JTO BUOpAIMOHHAS
SHEPTUsl MPOXOJUT Yepe3 Bac, MOKa BBl pe30oHHpyeTe ¢ nHpopManueir. Bel MoxeTe MmouyBCTBOBATH
MPOCTO CUIILHOE WHTYWTUBHOE OIMYIIEHHE, YTO KaKUM-To oOpa3om “‘y3Haere” YKC u 3Haete, yTo OHa
CO3/1a€T OLIYILIEHHE COBEPIICHCTBA Ha KJIIETOYHOM YpoBHE. J[aXke eclii Bbl HUYErO He YyBCTBYETE, YUCTO
MHTEJUIEKTYyaJIbHAsl KOHILIENIMS MOKET CTHUMYJIHWPOBaTh HOBOE€ MOHUMAHHUE, a 3TO TOXKE IBUKEHUE
sHeprun. PaccmaTpuBaiiTe STOT MaTepHall Kak MOMOIb B YACPKUBAaHUU YHEPTETUUECKOTO COCTOSHUS,
BHOCSIIIIETO BKJIAJ] B peabHOCTh A((EKTUBHOTO PACIIHPEHUSI.

Vkpemsisi CBsi3b ¢ O€3rpaHUYHBIM HMCTOYHUKOM SHEPrMM, Bbl pPa3BUBAETE MHOTO YYJIECHBIX
criocobHnocteil. Cenecmunckoe Ilpopouecmeo 1mokasaio, 4To, 0 MEpPEe YCUJICHHUS CBSI3U C Oe3rpaHUYHBIM
HCTOYHHUKOM, BaM OOJIbIlIe HEe MOHAJ00MTCA HUKakas apyras sHeprusi. Kakoe obneruenue! Ilogymaiite
000 BceX Tex WMrpax, B KOTOpble BaM Oomblie He npuaerca urpatb. [lomymaiite 0060 Bcelt sHepruw,
KOTOpast CTaHeT JOCTYMHOW, HOTOMY YTO BBl MPOCTO BBHIOpaX OOJbIIE HE UrpaTh B Urpy. UTo ObI BBI
CTaIM JeNIaTb C J3TOW 3Hepruei? byabTe yBepeHbl, UTO B HOBOW MApagurmMe pPa3BUBACTCS JIUYHAsS
cB00O/1a B CaMOM TITyOOKOM CMBICIIE 3TOTO CJIOBA.

Oueprernyeckuii narrepH YKC yHuBepcainen; ee popma U CTpyKTypa B OCHOBHOM OJMHAKOBA Yy
KaXJ/I0T0 KOHKPETHOTO WMHAMBHIyyMa. Ee OCHOBHasl Lieib — yAEp)KHUBaThb OOJBIIMH 3IEKTPUYECKUH



3apsid, JOCTYNMHBIM HaM Kak pa3BuBarommmcsa oM. YKC yiaydimaeT M mpociaBisIET 3BOJIOIUIO
WHJMBHUIYyMa. 3/1€Chb MPUCYTCTBYET KPACHMBHUM MapaJioKC: 3Ta CTPYKTypa TaKKe YCHUIIMBAET CBS3b C
EnunctBoM 30ecy u cetivac. HoBas peanbHOCTb, KOTOPYIO MBI CO-TBOPSIEM, IPOCIABISET CHILY
WHIUBUAYYMa M KPAacoOTy CBSI3U BCEX JIFOJICH, HE3aBUCUMO OT KylbTYpbl. Henerko OyneT mpuHATH 3Ty
KkoHUenu. OHa IS TeX, KTO IOHUMAET 3TO €AUHCTBO U CO3HATEIHHO MPAKTUKYET €ro B CBOEH KU3HHU.
Hamnpumep, He umeer 3HaueHus, e 1 HaXOXKyCh Ha IUIAHETE — B a3pPOMOPTY, B TOPrOBBIX IIEHTpaX U
0COOCHHO Tepe]] TeM, KaKk HauyMHal Y4YUTh - i JIOOJII0 CMOTpPETh Ha Jtojed. S BUKY €IMHCTBO Kak
BBIp@XEHHE OO0XKECTBEHHOCTH, W MOS TepBas MbICIb Bcernga: “BoT u BbI!”, 4TOOBI MOUYTHUTH BCEX
npucyTcTByrommx. Brtopas wmbicib: “CKOJIBKO Bac 3HAET, 4YTO Mbl Bce cBsizaHbl?” HcnbIThiBaro
YIOBOJILCTBHE, KOTJa XOTS Obl OJMH 4YEIIOBEK MMOJHMMAET rja3a M yiblbaercs. MHE JOCTaBIsieT
00JIBIIIYIO PaOCTh KaXKbIN JCHb MPOCIABIATH Hallle pa3HOOOpa3ue U Hallle eIMHCTBO.

Ecnu BbI XO0THTE 0051a71aTh O0JIee CHIIBHOM CBS3bIO HA YHUBEPCATHLHOM YPOBHE, TO3HAKOMBTECH C
3TOl YacThio cebs. [IpmoOperas OCHOBHOE TNMOHHMMAaHWE, Kak pabOTaeT CHCTeMa IOJKIIIOYCHUS, BBI
OCO3HAETe, 4TO CBSI3aHbI ¢ BecerneHHoM u co BCeMU APYTUMU JIFOJbMU OJIHOBPEMEHHO. Bce MBI criblmanu
CJIOBa MYIpPOCTH, Takue, KaKk ‘“MbICIb MaTepuaibHa”, “Bbl TO, YTO BBl AyMaeTe’ WU ‘‘CKaXH, YTO
uMeellb B BUAY, U UMEH B BUAY TO, YTO roBopullb’. Bce 3Tu adopusmbl Oojee Ba)KHBI, Y€M BBI
OCO3HaeTe, KakK JaJeKO 3aXOMT 3TU IMOCIAaHUS, U KaKyl0 BaXHYIO POJIb OHM WUTPalOT B CO-TBOPECHHUH
MOBCEIHEBHOM peanbHOCTU. HeT Oonbiioro cexpera, HAy4YUThCsl, KaK TOBOPHUTH TO, YTO UMEETE B BUIY U
UMETh B BHJIY TO, YTO TOBOPUTE. BBI MOKETE pa3BUBATh 3TO UCKYCCTBO, MMPAKTUKYS OOIMICHUE C COOOM 1
JIPYTUMHU KKIbIU JIeHb, axke He pousHocs Hu cioBa! [Ipocto 6marogaps cBoemMy CyIeCTBOBAaHUIO, BbI
— vactb Kocmuueckoit Cetu. Bol Bcerna MokeTe yKpenuTh CBA3b MOCPEICTBOM MOJIUTBBI, MEAUTAIINH,
sHepreTuyeckor paboTel wim HamepeHus. Ceiuac, paboras ¢ oco3nanueMm YKC, Bbl mpuoOperaere
JOTIOTHUTEBHBIE CPEJICTBA, YTOOBI YCHIIUTH ATy CBA3b. OHA CTAHOBUTCS TEM CUJIbHEE, YeM OOJIbIIE BbI
€10 MOJIb3YeTECh. TOYHO TaK 7K€ Bbl YKPEIUISETE MBIIIILIBI TEJIA MOCTOSTHHBIMH YITPaKHEHUSMH.

CHauana BaXXHO TIOHSATh KOHIIEMIIMIO CaMOM HHEPreTUYeCcKOW aHaTOMHMHM 4YenoBeka. Ee
CYLIECTBOBAHHME MPEICKA3aHO WM BBIPAXKEHO 3JIEKTPOMAarHUTHBIMH 3aKOHaMU (U3UKH; [TOJT00HO TOMY,
Kak (u3ndeckas aHaTOMHUSI COCTOUT U3 MHOTUX CHUCTEM — MBIIIEYHOH, CKEJIIETHOM, YHAOKPUHHON U TaK
najee — ceiiyac Mbl 3HaeM, YTO SHEPTreTUYeCKas aHATOMHS TOXKE COCTOUT U3 MHOTHX cucteM. OnHa U3
HUX — CHCTeMa YaKp, XOpOIIO H3BECTHAas W3 JPEBHUX AYXOBHBIX M MeETapU3NYECKUX TEKCTOB.
MenTansHOE, YPUPHOE U YMOIIMOHAIIBHOE TeJIa TAKKE SBIISIOTCS CUCTEMaMU YHEPIeTHUYECKOM aHATOMUU
YEJI0BEKa, XOPOIIO ONMHCAHHBIMA MHOTMMHU COBPEMEHHBIMU AYyXOBHBIMHU MBICIUTENSAMU. B 3TOl KHUTE 5
MIPEIOCTABIIAI0 3HAHWE M OIBIT, KOTOpbIe MpUoOpesa roJjaMyd HHTEHCUBHOW palbOTHI, U TOKYMEHTHI,
KacarolIuecss CHUCTeMbl DJHEPreTUYECKON aHAaTOMUM 4YEeJOBEeKa, W3BECTHOM Kak Ywuueepcanvhas
Kanubpyemas Cemw. 12 net s paboTaro HEMOCPEACTBEHHO C ATHUM DHEPTreTUYECKUM TojieM. S Ieoch
CBOMM 3HaHHMEM (B COYETAHUU C HCCIEAOBATEIbCKUM, JIMYHBIM M HWHTYUTHBHBIM H3yYE€HUEM) U
HEMMOCPEACTBCHHBIM 3KCIICPUMCHTUPOBAHUEM C OTHM IIOJIEM H €TI0 HEOTHEMIIEMOI CBSI3BIO C HAITUMH
SHEPTreTUYECKUMU TEIaAMH.

Buewnue cnupaiu YKC noxoosrcu na npodoﬂofcenue CUMRAMUYECKoll Hepeuoﬁ cucmemeol.
06yua}wb, KakK eolpasicamosb 4yecmea U Hamepenue nocpedcmeom aimux cnupaﬂeﬁ, 6bl ouuniaeme u
ycuiueaeme C6010 C643b C Kocmuueckon Cemuio.

YKC co3naer muunbiii pe3onanc ¢ Kocmudeckoit CeTblo, 9TOOBI YCUIUTH MPOIIECC BAIIETO CO-
tBOpuecTtBa. Celuac, cosnmaromasics BuOpanuss Kocmuueckoit Cetn MOXKET TIIyOOKO M OJM3KO BaM
o13bIBaThCsA. He orpannymBaiite cBOIO CBsI3b cO BeeneHHoI; cuenaiite ee Takoil TiyOOKO# 1 MOOSIIIeH,
KaK TOJIbKO XoTuTe. He ocTaHaBmMBaiTeCh, MOKAa KaK1as KJIETOYKA BaIle CYIITHOCTH HE OOpETET CBOMU



MOJIHBIN MOTEHIMaA. Mbl NpurjamaeM ydacTBOBAaTh B KOCMHYECKOM CXEME BEIIEeH Tak, Kak Jealiud
TOJIBKO MacTepa. Mbl MoYMTaeM MacTepoB, KOT/a 3aKaTbiBaeM pykaBa U roBopuM: “S toxke”. Kaxplii
U3 Hac — MacTep CO-TBOPEHMs; 34€Ch, Ha 3eMie, B CBOMX JXU3HAX Mbl YYUMCS, KaK CTaHOBHUTHCS
MacTepaMu. Takxke, KaXJblil U3 HacC — JyIlla, ¥ Mbl YYUMCS, KaK PEaJM30BbIBaTh 3TOT aclekT ceds. B
€IMHCTBE CO BCEM MBI CO-TBOPSIEM CBOE MACTEPCTBO.

Jlo HacTofIero BpeMEHH, OCHOBHOH IyTh JYXOBHOTO HCKaTess ObLT BEPTUKAIbHBIM; MbI
TAHYJIUCh BBEpX K cBoeMy Bricmiemy I, x cBoeii boxectBenHon udactu. HenaBHee BO3poxkIeHHE
abOpUreHHBIX YYEHHM HalpaBiiieT HAcC 3aHOBO YCTAHOBUTH CBSI3b C CaMOW 3eMJieil 1MOj| HOramMHu Hu
MOYMTATh Jarollyto cuiry Math 3emito. BepTukaibHbIe dHEPreTHUECKUE JIBHKEHUSI ObLTH YMECTHBI B
cTapod 3HepreTuyeckor muHamuike. OmHAKO, cedyac IMmopa co3peTh 10 0oJjiee MOIIMHOM JTyXOBHOM
BO3MOKHOCTH. Takas 5BOJIOLMS BKJIKYACT IOPU3OHTAIBHOE IyXOBHOE [BWKCHHME — IIOYUTAaHUE U
OCO3HAaBaHUE CBSLICHHOM MPUPOJIBI “3/1eCh M ceryac”, CYIIECTBYIOIIETO B KaXXIOM OKPY’KaloIlleM Hac
JIBYKCHHUH, & HE TPOCTO HAJ WIM 1Moa HaMu! MBI CIIOCOOHBI HCITOJIB30BAaTh U MPAKTUKOBATH TAKYIO
3peNoCTh B TOPU3OHTAIBHO CYIIECTBYIOUIEH IyalbHOCTH. Bepro, 4TO CyllecTBOBaHHE IyallbHOCTH
MOXKeT OBITh Jaxke 3a0aBHBIM. Eciim BeI mocmorpure Ha m3oOpaxkenue YKC, To oOHapykuTe, 4TO
TOPU30HTANIbHBIE BOJIOKHA O0Opa3yloT MarTepHbl B (OpME BOCHMEPOK, CBSI3BIBAIOIIMX YaKPhl C
JUIMHHBIMM MH(QOPMAIlMOHHBIMH BOJIOKHaMHU YHuBepcainbHoi Kamubpyemoit Ceru. VYmpaxHusas u
YKpEIUIsisi TOPU30HTAIbHBIE BOJIOKHA, BBl Oy/IeTe YCHIIMBATh CIIOCOOHOCTH CO-TBOPYECTBA. TakoB Halll
JyXOBHBIN MyTh B HOBOW 3Hepruu. Ceiuac Mbl MPUXOJUM K OCO3HAHMIO: JIOM TaM, TJI€ Mbl €CTh. MBI
MO3KEM CO-TBOPSITh HE0O Ha 3eMJI€ U JIENIaTh 3TO C PaJOCThIO.

B crpykrype YKC cymectByer HaMHOro OoJjiblliee, HO IOKa JaBalTe OBJIaJeeM OCHOBHBIMU
MOHATUSIMU. BBITH BMECTE C “MBICISAIIMMU MO-HOBOMY  JIOABMH BcCerja ObLIO UCTUHHOM PajoCThiO B
Moel ku3HU. OYeHb BJIOXHOBIISET OBITh C TEMM, KTO CIIOCOOEH BHJETh OoJbllyio KapTuny. OnHako,
OJIHA U3 CaMbIX OOJIBIINX MPOOJIEM — HEXKETaHUE TEPIEIUBO U3ydaTh 4acTU 00Jiee MaJIEHbKOW KapTHUHBI
— MHKPOKOCM B HalIMX Xu3HAX. [locTymas Tak, Mbl BCKOpE OCO3HAaeM, YTO MEHbIIAs KapTUHA —
OTpakeHHe OoJIbIIeH; MUKPOKOCM U MaKpOKOCM OJMHAKOBO 3HAUYMMBbI. JTa riaBa OyJeT paccMaTpuBaTh
yactu CetH, oTHOCcAIMEecs Ko BceoOuiel cesa3u. Kacasco ognoit wactu YKC, MbI felicTByeM Ha qpyrue
ee yacTh. KocHUTECh OHON CHCTEMBI SHEPTETHYECKONW AaHATOMHUHU U MOJECHCTBYETE HA BCE APYTHE, U TaK
Jaee.

Pucynok 3.1 (cM. creayromyto CTpaHHUIly) MOKa3bIBaeT HEKOTOPbIE JAJIMHHbIE MHPOPMALMOHHBIE
BOJIOKHA CBETa/3HEPruM, OKpYyKalollMe 4ejoBeKa. JIJIMHHBIE BOJIOKHA I[03aJd HAC COZAEpKar
uHpOpMalMIO O Halled HCTOpUH, OOKOBBIE BOJOKHAa 00pabaThIBalOT MH(POPMAIMOHHYIO SHEPIHIO,
KOTOPYIO MBI OT/Ia€M U IOJIy4aeM W3 MHpA, JJIUHHBIE BOJIOKHA BIEpPEAM HAC COAepKaT MH(pOpMaIHIO,
Kacalollyrocsl Hallero moTeHuana wim Oyaymiero. Takxke, 3aMeTbTe, YTO TOPU30HTAIBHBIE BOJOKHA B
(bopMe BOCHbMEPOK CBS3BIBAIOT TEJO C JUIMHHBIMU MH(POPMAIIMOHHBIMH BOJOKHAMH MOCPEICTBOM Yakp.
['opu3oHTanbHBIE BOCBMHOOpa3HbIE BOJOKHA HA3bIBAIOTCS METIISIMH caMOOanaHCHUPOBKH. OHHU HECYT
MH(OPMALIMIO B U U3 JUIMHHBIX BOJIOKOH. PHCYHOK Tak)ke MOKa3bIBaeT HEPTUI0 CEPALIEBUHBI, KOTOPas
U3JIy4aeTcsl BEPTUKAJIBHO Yepe3 LIEHTP Tesla. DHEPrus CeplALEBHUHBI IIPEJICTaBISIET HACTOSIIEE, ceifuac.
Bepx ctonba sHepruu cepaueBuHsl — 310 Bepxuuii Llentp, pacnonoxenssiii Ha pacctosHuu 60 cM Haj
KOPOHOH T0JIOBBI. IMEHHO 3/1€Ch SHEPTreTHUECKOE IMOJIE TeJla CBSI3bIBACTCS C BBHICIIUMHU SHEPTHSAMHU CeOsl.
Hwxunii LlenTp, pacnonokeHHbIN Ha paccTosHANA 60 cM IIOJI HOTaMH, CBSI3BIBAET SHEPTETUUYECKOE ITOJIE
yenoBeka ¢ sHepruei 3emin. Kaxapiii komrnoHeHT YKC BBINOJHSIET KOHKPETHYIO (DYHKIIUIO, M MBI
PacCMOTPHM 3TO IO3XKE.



S S
i . S ‘W \
£ e — \3 - - \
o T
s S o
_— ey | e
R e = T SN =
RS | S5
S S \ | B
*--;_*\\‘ A \ — ,~::;_ -
T S < “ -
I > ('-#» T‘f‘jr:
. — - B - >
"‘“h-..-v‘;-\ .
X T

Pucynok 3.1 JlsiMHHbBIE BOJIOKHA

| | Bosmoxno, YKC

CyIlleCTBOBAJIA
BCerjga, MPOCTO MBI HE HUMENd K HeW BUOPAIMOHHOTO
nocryma. Ceifuac, Onarojgaps HEZaBHHUM H3Me-HEHUSIM
SHEPruu IUIAHEThl W SBOJIIOIMM HAIIEro CO3HAHMS, OHa
CTAHOBHUTCS JOCTYIHA. MOW JIMYHBIA OMBIT “HaOMIOACHUS
¢dopmbl YuauBepcanbHoi Kammubpyemoit Cetn u Hauama ee
AKTUBUPOBAHMS B  DHEPreTUYECKOM  IIOJIE  YEJIOBEKa
BBIHY)KJIa€T BEpUTh, YTO OHA ObLIa HE Bceraa. Tem He MeHee,
cefyac 3TO CHCTEMa B HHEPreTUYECKOM II0JIE YEJIOBEKa.
MHorue yxe OCO3HAIOT, YTO MBI - HEYTO OoJjbllee, 4eM
mpocto ¢Qusmueckne Tema. Takke, MBI COCTOUM U3
HECKOJBKUX S(QUPHBIX Tel. YHHBepcanbHas KammuOpyemas
CeTb NpPOHM3BIBAET BCE HAIIM TeJda BO BCEX H3MEPEHUSX.
Kaxymasics 0ecko-HEUHOH cucTema cBeTa U SHEPreTHUYECKUX
BOJIOKOH SIBJIIETCS CYMMOWM BC€X 3JIEKTPO-MAarHUTHBIX
SHEPreTUUECKUX MOJieH, yAep KU-BaloIlUX Hallld Pa3JIUuyHbIE
SHEPIreTUYECKUE TeJla, KPUCTALIMYECKUE CTPYKTYPhI AMATH,
n xoaupoBKy /IHK. B3sTeie BMecTe, OHU HENOC-PENCTBEHHO
(hopMUPYIOT €MHUYHOE “TeJ0”.

BOCbMUNOBPA3HBIE  IIETJIM  CBETA U
OHEPI'MA

N3yuyenne BocbMuoOpaszubix mnerens YKC  maer

HEKOTOpOE MIOHUMaHUE Hamen CIIOCOOHOCTHU
nepepacnpeeNsTh YHEPreTUYeCKue 3apsabl B CHUCTEME U
NpUYMHYy  3TOoro  mepepac-npenenenus.  KoHkpeTHoe

MECTOHAXOXJeHue oayekTpuueckux 3apsnoB B YKC Bo
MHOTOM OIIpeJeNsieT, KaKk Mbl CO-TBOPSIEM CBOU peasib-HOCTH.
HocrtynHa camas Oonblias cBoOoja, KOTJa JWYHAsL SHEPrus
cOoKycHpOBaHa B LIEHTPaJIbHOM CTOJIOE WIIM CepAlLleBUHE
Halero Cymecrsa - HameMm “‘gpemenu ceuuac”. Bce
npeoOpa3oBaHue  TMPOUCXOAUT BO  “‘@pemenu  ceuuac’.
CriocoOHOCTh HAMEPEHHO CIBUTAaTh DHEPIUIO U3 OJHOM YacTu

AHAaTOMUHU B JPYI'yrlo — 3BOJ'IIOI.IHOHHLII>1 CKauOK B IIponecce CO-TBOPYCCTBA. Mu1 YYUMCA, Kak
NepeABUTATH DJICKTPUUCCKHUEC DHEPICTUICCKUC 3apsAabl B caMoOM Hamein CYIIHOCTH.

Korpa s BnepBble Hayajia BUACTh BOCBMHOOpPA3HbIC TETIIH, ObLIO HHTEPECHO, YTO 3TO Takoe. 3a
BCE TroJbl MeTau3ndyeckoi M JyXOBHOW y4eObl S HUKOT/IAa HE BHJENa M HE Ciblmana o Hux. S
KoJiebasiach, paccKa3bIiBaTh JIM O HUX JaXKe APYruM paboTaromuM ¢ ’Hepruen. S gacto Habmomana y
TMOJel M3MEHEHUs B MeTisaX. B To BpeMs, Kak OJHU MeTIH ObUIM CUJIIBHBIMHU, COATAHCUPOBAHHBIMU U
TEKYYHUMHU, APYTUC - CKATHIMH UJIW PACIHUPCHHBIMH. Heckonpko J1eT S He moHUMaJIa Mpupoabl IE€TEIIb B
Hepe,Z[Heﬁ 06HaCTI/I CCTI/I; OHU HC BBITIAACTINA 3aBCPIICHHBIMH. Ilo3xe s OCO3Hajlaa, 4TO 3Ta 4acCThb Cetu

BCC CIIIC pa3BHUBACTCA.

|:| BoceMuoOpa3zHble meTiau SBJSIOTCS KaHajJaMH, 10 KOTOPBIM ITYTEIIECTBYIOT 3JIEKTPUUYECKUE 3apsiibl.



Kananer comepkar 3apaHee KOAMPOBaHHYIO wWHopManuio B (opme
KpyrooOpa3HbIXx maTTepHOB. KpyrooOpasHple MaTTEPHBI  pe-TYIUPYIOT
IIOTOK 3HEPruM IO METIAM B COOTBETCTBUM C BHYTPEHHEH MYIPOCTHIO
uHAuBUAyyMa. lletnmu BHOCAT CBOM BKJIAL B caMOOATaHCHPOBKY H
camoperyisiiuio npupoasl YKC. 3apsiapl CTUXUIHO TTEPEOPraHU30BbIBAIOT
cebsl, B 3a-BUCUMOCTHU OT HAIIUX AeMCTBUN U MbIciield. CaMblil IpsIMOM ITyTh
BO3/ICIICTBOBATh HA 3apsA/lbl DHEPIMM - MOJYYUTh W/MIU TPAKTHUKOBATDH
Texnuky bamancupoBku OMII — sHep-reTUuecKHil METOJ, CO3/IaHHBIN
crienuanbHoO s padbotel ¢ YKP.

Puc 3.2 Bepxusis metast

caMoGaIAHCHPOBKH B Hauyane cBoeil nmpakTuKH s BHAeNa, Kak B (hopMe AIEKTPUUYECKUX

3apsIoB METVIM TEePEHOCAT WH(GOpMAIMI0O B KOpHEBYIO 3Hepruto. [lozxe,
Korja s HaOJrofana, Kak dHEeprusi CepleBUHBI MOChUIaeT MH(GOPMAIIMIO Ha3aJ yepe3 MeTiH, s Obuia
3aMHTPUTOBAHA M CTPACTHO XOTEJa MOHATh CMBIC TAaKOT'O JABMKEHUS. DHEPTUs CEPJILIEBUHBI OKA3bIBAET
riy0okoe BO37eicTBHE Ha (PU3UYECKOE TENO, U 3TO BO3ZCiCTBHE OyAeT 3HAUYUTEIbHO YCKOPSTH HAIly
sBoJIrOLIMIO. S HabJro1ana, Kak MeT/IM BIIEPEIN Tejla CTAHOBUIMCH OoJiee 3aBeplIeHHBIMU. S| oco3Hana,
YTO Mbl COBEPIIWIM T'PaHIUO3HBIA HBOJIOLMOHHBIA CKa4OK B akTHBHU3anuu 3Toi yactu YKC. Takoe
TOPU3OHTAILHOE ABMKEHUE HHEPrUUM — CYIIECTBEHHAsh YacTh CO-TBOPEHHUS CaMOW IPOCBETICHHOM
KHU3HU, KAKYI0 MbI TOJIbKO MOKEM CO-TBOPHUTb.

C »30TepHuUECKON TOUYKM 3pEHUs BOCbMEpKa SIBJIETCS CUMBOJIOM OCCKOHEYHOCTH U SIBISETCA
JUYHOM CBSI3bI0 MEXJIy BaMH U TBOpLOM, a Takxke OeckoHeuHoe napTHepcTBO ¢ Bceenennoil. Han
TOJIOBOM CYIIECTBYET T caMOOaTaHCUPOBKU, KOTOpasl PErylIupyeT BbICIINE WIN BJIOXHOBIISIOIINE
SHEPTUM, KOTJa OHM TEKyT BHHM3 M 4Yepe3 Bcio cTpykTypy YKC. (Ckoiapko Bac 4acTo OIIYIIAOT
MOKaJIBIBAHUS WIIM TYCHHYIO KOXY UCTUHBI?) Takoe HuCXoadlee JBIKEHUE SHEPTHH YCUIMBAET CXEMY,
HeoOXO0IMMYIO JJisi cO-TBOpeHHsI Hebec Ha 3emuie. Korja Mbl omiyiaeM HUCXOISAUINM MOTOK SHEPTUH,
MBI YacCTO Ha3bIBaeM €ro 00XKECTBEHHBIM BJJOXHOBEHHEM. PaccMOTpHUTE, UTO BO3MOXKHO, KOTJ]a SHEPTUs
Te4yeT B 000OMX HANpaBJICHUSIX: CBEPXY BHHM3 M CHU3Y BBepX. (I[lokaibIiBaHWS WCTHHBI JIOJDKHBI T€Ub B
oboux HampasineHusx!) CrenoBarenbHO, KOTJa Mbl JOCTUTAaeM HapTHEPCTBa ¢ TBOPLIOM, BakHas 4acTh
YpaBHEHHs - JIBIKCHHE HSHEPIMH 4YeIIOBEUECKOro Jyxa B 00OMX HampaBieHWsX. UTo mpu SToM
npoucxoauT? VYcuieHue TMOTOKa B O0OMX HampaBlICHMAX IIOMOIaeT YAEp)KUBaTh IOJHBIN
SHEPreTUUECKUN 3aps] Halllel CYIIHOCTU. JTO CO3/IaeT CBSIICHHBIN COI03 MEXIY “Kak HaBepxy , WIH
00’KeCTBEHHBIMH SHEPTUAMH, “TaK U BHU3Y , UM YEJIOBEUECKUMH IHEPTHSIMHU.

KenarenpHa C6aJ'IaHCI/IpOBaHHaH B3aUMOCBA3b MCXKAY HABYMA OTHMU DOHCPISIMU. Fny601<a;1
JIM4YHas CBsA3b C HCTOYHUKOM 663FpaHI/I‘-IHOI\/’I OHCPIUHU CO3AaCT DHEPICTUICCKOC COCTOSAHHUC CBO60)II)I Ha
MHOTUX YPOBHAX HaIeu CYIIIHOCTH. VKC YCUIIMBACT 3TY CBA3b, U YCM
CHUJIBHEC BEPTUKAJIBHOC IBUKCHHUEC DHCPIrUr, TEM CUJIBHEC CTAHOBHUTCA Hallla
CBA3b.

[Tox HOramMu TOXe CyLIECTBYIOT METJIM CaMOOaJIaHCUPOBKH, KOTOPBIE
PEryJIHpYyIOT SHEPIHM 3e€MIIM, TEeKyIIHe BBepX 1o Bcel crpykrype YKC. S
c/enana BaXHOE OTKPBITHE 00 3TUX MeTisaxX noa Horamu. Korna s HaunHana
paboTathb ¢ DJHepruei, OONBIIMHCTBO MOHUX KIMEHTOB BEpPWJIH, YTO
“HeraTMBHAsA~ DHHEPrusi BBICBOOOXKIAETCA B 3€MIII0O WIM KyHa-TO eIle.
NHorna oHW BOJIHOBAJIMCH O HETaTUBHOM SHEPrUHU, OCTAIOLIECHCS B MOEM

Pucynok 3.3 Iletin oduce. S 3HaNMa, YTO OHU HE OCTABJIIOT HETATHBHYIO YHEPTHUIO, HO, TEM HE
€aMo00aJaHCMPOBKH  MeHee, MPOCHIa WX BH3yalU3HMPOBATh BHH3Y KaXKIOW HOTH 30JI0TOI COBOK
1O\ HOTAMH




JUTsI Mycopa, KOTOPBI 1103a00THiICsS Obl 00 3TOM HETaTUBHOM 3HEPTruU. Uepes HECKOJIBKO JIET, KOTJa MOE
BUJIGHUE YIYUIIMJIOCH, s, HAKOHEL, CMOTJa YBHJETh B 3TOM mporecce Heyto Oosbmiee. OmHaXIb 5
HabIo/1a1a, KaK SHEprusl BHITEKAET Yepe3 HOTM KIMEHTa M0 BOChbMEPKE MOl HOraMH U BO3BpAILlaeTCs B
YKC, xamubpysick B cieayromuii natTepH Oamanca. Mrak, ceiiuac BBICBOOOXKIEHHE ‘“HETaTUBHOMN™
SHEPTUU — 3TO MOBTOPHOE €€ UCII0JIb30BaHHE. Mbl MpuHUMaeM Ha ceOs OOJBIIYI0 OTBETCTBEHHOCTH 3a
CBOIO PHEPIHIO U CaMUX ce0sl, YeM KOTJa-I11u0o paHbIle.

NHOOPMAILIMOHHBIE BOJIOKHA YKC

3AJJTHUE BOJIOKHA: [TPU3MA JINMYHOI'O PACILMPEHMA

CymectByeT 12 NIMHHBIX BEPTUKAJIBHBIX BOJIOKOH CBETA U SHEPTUH, HAa3bIBAEMBIX “‘/[nunHbimu
Hnghopmayuonnvimu Bonoxnamu” u obpaszytomux BHemHud nepumerp YKC. JInuHHBIE BOJIOKHA
OpPraHM30BaHbl B YETHIPE TIPYIIBl, Kaxaas Ipylna COAEPKUT TPU BOJIOKHA. OTH BOJOKHA HECYT
SHEPreTHYECKyl0 WH(GOpPMAIMI0O BCEro Ballero CyIIeCTBOBaHUA (CM. PUCYHOK 3.4 Ha clenyromiei
cTpaHule). JmMHHbIE BOJIOKHA IPEICTABICHbI JBEHAALAThI0O TOYKAMHU, YTO BU/IHO, €CJIM CMOTPETh BHU3
OT BepXa roJIOBBHI.

3amHue BOJIOKHA — TPU BOJIOKHA M03aJIM Bac; 00J1aCTh, KOTOpask U3Iy4aeTcsl OT YaKp U CBsi3aHA C
3aJIHUMH BOJIOKHaMH, HaszbiBaetcs ‘“‘[lpusmou Jluynoeo Pacwupenus”. 3aaHu€ BOJOKHA COJEpKaT
WH(POPMAIIHIO, OTHOCSIIYIOCS K Ballled JTMYHOW MCTOPHHU, BKIFOYAs COOBITHS MPOIUIBIX KU3HEH U BCE
COOBITHS, TIEPEKUTHIC B ITOW KHU3HU. Takke, OHH CONIEPKAT MATTEPHBI T'CHETHYCCKHX TCHJCHIIUH,
TaKuX, KaKk (pu3n4ecKasi BHEIIHOCTD, 37J0POBbE U OJIaromnoIyvue.

B 3agnux BosnokHax YKC uH(popmanus ynepxuBaeTcs B OYEHb

+  MaJIeHBKHMX I'€OMETPHYECKHX (PUTIYypHBIX auckax ceeta. Korna B skusHH,

B TIIpOlLIECCE CO-TBOpPYECTBA MBI TNpUHUMaeM Ha cels OOJbIIyIO

S OTBETCTBEHHOCTb, HCTOpHYECKas HHQOpMAIMs, CYIIECTBEHHAs s
-*  Hamlero 3BOJIOIMOHHOIO POCTa, CTAHOBUTCS O0JIee JIErKO JOCTYITHOM.

0y A long

vertical front

informational ﬂI/ICKI/I QJICKTPOMArH€TU4YCCKN  YIACPKUBAIOT HH(bOp'MaHHIO

. /.*"’/mm OI00HO TOMY, KaK OHa YIACPKHUBACTCA Ha KOMIIb-IOTCPHBIX IHCKaXx.
JUHROC  BepTHKATOHOE  Mepesmee Korna 60HBH.IHI>1, yeM OOBIYHEIN OHEPT eTUUYECKUI 3apAaa OKpYKa€T OOANH
nH(POPMAIMOHHOE BOJIOKHO N3 CBCTOBBIX OAHWCKOB, 3TO YaCTO MPOABJIACTCA KaK p€aJIbHOCTh, CHOBA U
CHOBa IOBTOpsArOHIasd cels B TOM, YTO MBI HA3bIBACM HACMOAWUM WIIN
epemeHem cetivac. Ecmm pP€aIbHOCTE JKE€J1a€Ma, TOrJa ITIOBTOPCHHUC
BHOCHUT BKJIaJl B HalI€ cCaMOpacCHINPECHUEC. O,Z[HaKO, CJIMIIKOM YacToO
OHEPreTUYCCKad HCTOPUA CO-TBOPSCT HeXeJIaTeJILHBIN MNaTTCPH W CTAHOBUTCA AKOPEM OHCPIHHU,
YACPKUBAIOIIHUM OT JABUXKCHUSA BIICPEI. Korpga takoe IIPOUCXOJUT, MBI O6Hapy)KI/IBaCM CC6$I, CHOBaA U

CHOBA CO-TBOPAIOIIMMU HEKECIATCIbHBIC CUTYalluH.

Pucynox 3.4
Bun cBepxy

VY Bac MOTYT OBITh HEy/IaUHBIC B3AaMMOOTHOIIICHUS C OMPEICICHHBIM TUIIOM MTapTHEpa, U BCE XKeE,
BBl MPOJIOJDKAETE MPUTATUBATH TOT K€ CaMbIil THI 4YeOBEKa, J1aXX€ OCO3HaBas, YTO JJIs BAac 3TO HE
310poBo. Mnu Bbl MoOKeTe MPUTITMBaTh MOAOOHOTO poAa Apy3ell WM cOOBbITHS, 3HAas, YTO OHU HE
CIIy’aT BalllUM CaMbIM JIYYIIIUM MHTEpecaMm. DHEPrus U3 MpoILIoro, KOTOPYIO BBl MOXKETE CO3HATEIBHO
HE OCO3HaBaTh, BKJIIOYasi COOBITHS MPOILJION JKU3HM, BCE elle OylIeT co3faBaTh 3apsij, BIUSIOMIUNA Ha



Hacrosmee. Ecny BBl HEZOCTAaTOYHO pa3peniaeTe Takhue COOBITHS, OHU OTBJICKAIOT Bally DHEPIHIO U
BJIMSIFOT Ha Bce, 4TO BbI jenaere. OcraBasch HecOATaHCUPOBAHHBIMH, OCTATOYHBIC SHEPTUHU MPOILIBIX
NEpeKMBAHUH MOTYT BBI3BIBATh W BBI3BIBAIOT pa3jIMYHbIC HEXKeEJIaTelIbHbIE APQPEKTHl B HAIINX
IIOBCCAHCBHBIX KU3HIAX. Mamnorue TPAAULUOHHBIC TCPAIICBTUYCCKUC TIOAXOAbI HC }/THYGJ'IHIOTCSI
JOCTaTOYHO TIYOOKO B HAIly SHEPreTUYECKYI aHATOMHIO, YTOOBI COalaHCHPOBaTh M BBICBOOOJUTH
CTapble HEXKEIAaTeIbHbIC SHEPreTHMUYCCKHE MaTTepHbl. HekoTopble Bpauyn JTOOMBAIOTCS KOC-KaKUX
ONarompusATHBIX W3MEHEHHH, HO TOJIBKO TOCJE UIMTENBHBIX MpoIleccoB JieueHus. Hamuoro Ooiee
KeJaTelIbHO paboTaTh HEMOCPEACTBEHHO C 3TOW HEPrHEH, SHEPreTHYECKU OalaHCHPYs 3aIHUE BOJIOKHA
TaK, 9YTOOBI YHEPTETUIECKOE TEJIO MOTJIO BEICBOOOIUTh U CHOBA MCIIOJIb30BATh JTOTIOJIHUTEIBHBIE 3apsi/Ibl
OHCPTHHU. Kor,ua MMPOUCXOAUT TAKOC BBICBO60)KI[CHI/IC, Cro MOXHO YCKOPHUTH TpaAUuIIUOHHBIMH MCTOAaMU
JICUCHWSI, WA B HEKOTOPBIX CIyYasiXx HMU IPEeHEOpeUb.

CriocoOHOCTh mepeycTpauBaTh 3TH SHEPreTUYECKHE 3apsiibl CO3/1aeT BO3MOXKHOCTb  JIJIS
OCBOOOXKJICHHSI, YACTO U3BECTHOI'O KaK KApMHUUYECKOE OCBOOOXKAECHUE, OT OTpaHMUYCHUH Mpouuioro. Mue
HPABUTCSl paccCMaTpUBaTh 3TY BO3MOYKHOCTh Kak “COCTOsSHUE Oyiarofatu’”, KOTOpoe Mbl 3apaboTalu U
pooIDKaeM 3apadaThIBaTh, H3ydasi CBOU KU3HEHHBIC YPOKH.

Korna s Tobko HauMHaNa yYUTh, MHOTHE CTYACHTHI ObUIM HAIyTraHbl, OO YUTAIU WU CIBIIIAIH
0 IMpe/ACKa3aHUsAX IPaHIUO3HON OUMCTKU 3€MJIM IyTEM BEJIMKHX KatacTod. B nBaguarh neT, ogHUM U3
MOHUX CaMbIX BaKHBIX OCO3HAHUH OBLIO TO, YTO TaKUe KaTacTpopuueckue COObITUS BOBCE HE HYKHBL. Y
HaC Y€ €CTh CpEICTBAa YHHYTOXXHUTh c€0si, U YTOOBI 3TOr0 JOCTHYb, HE TPEOYIOTCS HUKaKHe
€CTECTBEHHbIE KaTakiIu3Mbl. OJHaKO, MHE CTAHOBUTCS CHO (Kak M MHOTUM M3 Bac), yTo, Omarojaps
IIUPOKOMACIITAOHBIM HW3MEHEHHSM B MAacCOBOM CO3HAaHUHM 3a TMOCIeIHUE 25 JeT, IMOTeHIUAl
peaTbHOCTH Hamlero Oynayliero M3MeHwics. Sl roBopwia CTyIEHTaM, 4YTO HE MPEABMXKY TaKUX
HecuacTui. Ha camom nene, s Buaena Bpems, B KOTOPOM MBI CMOKEM MOJY4YHUTh JTOCTYII U HCIIOIb30BATh
SBJISIIOLLYIOCS YaCTBIO HAC 30JIOTYIO DHEPIUIO TAaK, KaK HUKOI'Aa HE MOIUIM paHblle. S 4yBCTBOBaja, 4To
MBI HaxOJWJIWCh, 10 KpaliHE Mepe, Ha WHAMBUAYAJIbHOM YPOBHE JOCTHKEHHs 30JI0TOIO BEKa, O
KOTOpOM J0iro MeuTanu. Korja s oco3Hana, YTo Mbl JOCTUIJIM COCTOSIHMSI OJarolaTi 1 BO3MOXHOCTH,
MHE 3aX0TeJIOCh Y3HaTh, KaK Mbl, KAK OTBETCTBEHHBIE YEJIOBEUECKHE CYIIECTBA, IPOSBIIAEM 0J1aroiaTh B
CBOEH ITOBCETHEBHOM peaabHOCTU?

banancupoBka sHepretndyeckux 3apsnoB B [Ipusme Jlnunoro Pacmupenus: mpeoOpa3oBbIBaeT
SHEPreTUYECKYI0 UCTOPHUIO WM MPOILUIOE B CTOJIO 30J0TOM MyApPOCTH U MOAJEPKKU. UeM Oosbllie Mbl
paboTtaem, yTOOBI cOaaHCUPOBATh 3TH SHEPTHM, TEM CHiIbHee cTaHoBUMCcs. McnonszoBanne YKC s
BBICBOOOXKJIEHUS! M BTOPHUYHOIO HCIOJIb30BAaHUS JIOMOJHUTEILHON SHEPruu, OKpYXKarollel cTrapble
COOBITHS, BBICBOOOKIAET 3HEPruto s Oosiee moje3HbIX BioxkeHuid. Ilo cymecTBy, Mbl TpebOyem
00paTHO PHEPrHI0, CIUIIKOM MHOTO KOTOPOM OTJalli CBOEH HCTOPUHU, OCOOEHHO BBICOKO 3aps’KEHHBIM
HMOIMOHAIBHBIM NPUBA3KAM K MPOILIBIM COOBITUAM. Tenepp Mbl MOXXeM BOCITIOJIB30BAaThCS ITOU
SHeprueil B ceifuac, 6e3 0)XKMBIICHUS B MaMATU 00JIM OT COOBITHI, BhI3BAaBUIMX meperpys3ky. Korna Mol ¢
671aro1apHOCTHIO BBICBOOOKIAEM 3TH 3aps/ibl U TpeOyeM 00paTHO HEPTUIO, 3aMUCh COOBITHS OCTaeTcs,
CO3/1aBasl COCTOSIHME “‘BBIYYEHHOIO YpOKa M HpHoOpeTeHHOW MmyapocTu”. Mel mpeoOpa3zoBbiBacM
TAHYIIMHA Ha3aJ SKOPb B 30JI0TON CTOJIO MYAPOCTH U MOJIECPIKKH, PACIIMPSIONINN HAC B HAIIUX YCUITHSX
CO-TBOPYECTBA.

Ounias u GanaHcupys 3Ty o0JacTb, Mbl UCHENSIEM U pacupsieM ceds. B HeKoTophIX cirydasx
MBI  CIIOCOOHBI ~ HEHTpalM30BaTh  DJIEKTPUYECKHE  3apsibl TEHETHYECKHX, (U3UYECKHX U
IICUXOJIOTUYECKUX IAaTTEPHOB, KOTOpbIE OONBIIE HAM HE NMOMOTalOT. YKpeIusis U OallaHCHpys CBOIO
[Tpusmy Jlnynoro Pacmimpenusi, BBl MOXXETE CIIOHTAHHO BBICBOOOIUTH COCTOSIHHE, €CM OOJIbIIe HE
TpeOyeTcst OIyIaTh 3TOT NAaTTEPH KAaK YacTb CBOEH IBOJIOLMH.



3Hepzemuttec1(ue 6OJIOKHA COCMOAM U3 CO3HAMEAbHBIX YJIeMeHmoe céema. Onu peazupyrom
Ha Hawie HamepeHue. Co3namenvhoe HanpaejieHue nNOmMoOKa 3IHepuu UuUjiu evlparceHue
npednouumaemozo pe3yiomama Hazoleaemcs 3a0alou4um Hawepenuem.

Bripaxkass HamepeHUE OUYMCTUTH CTapble KapMUYECKHME COTJIAIICHUs, Mbl BBICBOOOXK1aeM
SHEPTrHUI0, MPUKPEIUICHHYI0 K MPONUIbIM COOBITHSM. MyApocTh U BbICIIEE TyXOBHOE IMOHHUMAaHHE
JOCTYITHBI MPSMO ceiuac, mpsiMo 3/1ech Ha 3emiie. Bol yke co3/1aimy OCHOBBI MPOCBETICHHOM *u3Hu. U
KaK TOJBKO 3TO OCO3HAETe, CMOXKETE MPUHATH OOJIbIIE OTBETCTBEHHOCTH M MEPEBECTH CBOIO KU3Hb HA
cienyomuid ypoBeHb. YKC ynepkuBaer 0ojiee BBICOKUN 3apsij] SHEPTUH, TTOMOTAIOIINN BOCTPEOOBAThH
COCTOSIHHE JIMYHOT'O PaCIIUPEHUSI.

OHEPI'S CEPAUEBHHLBI - ObbEAMHEHUE CUCTEMBI HAKP

Kak ToipK0 MBI BRICBOOOJIMIIM SHEPTHUIO MPOLLIOTO, KyJa HMEHHO
OHa wuneT? DHEPreTUYECKUe 3apsabl BBICBO-00XKIAIOTCS B DHEPrHUIO
CEpILEBUHBI U CTAHOBSTCS OCTYI-HBIMU B ceuuac. [locmoTpute Ha cTon0
YUCTOTO CBETA M SHEPIHH, MPOXOIAIINI uepe3 1neHTp tena (CM. pUCyHOK
3.5) DOwueprusi cepAlIEBHHBI — OTO TMEpPBUYHAs OTKpHITas CXema
Vuusepcansnoit KamubOpyemoir Ceru, cBsi3bIBaromias Hac € SHEpPrHeu
YuuBepcansHoro JHepreruueckoro HMcrounuka wumum ¢ Kocmuueckoit
=~ Cerpro. YHuBepcanpHas dHeprus unupkymupyer no YKC. Bropuunsle
" CBA3M OCYIIECTBIAIOTCA Yepe3 caMH BOJOKHA, KOTJa JMCKHM CBETa
MepeaaroT U MOTYJaloT HHPOPMAIIUIO U SHEPTHIO.

Bonnyromas u kpacuBas npoOsiemMa HOBOM 3pbl - Hay-4HUTbCA
(GYHKIIMOHMPOBATh C pacIIUpEeHUuEeM, OOBeAMHAS AyX U OHMOJIOTHIO.
CepaueBuHa mpeacTaBisieT “ceiiuac”, 1 KIMEHHO 3/1eCh Bbl OOHApYXHUTE U
Hay4YMTeCh IOJIb30BaTbCS DHEPrUeH, KOTOpYI BOCTpeOOBaIM U3
npouuioro. Taxxe, Bbl oTkpoete, yto YKC no3Bosser qocturarh 3HEpruu
: Oyay1ero, 4ToObl UCMOIb30BATh 6peMs celuac B DHEPTUM CEepLIEBUHBI.
Oneprut Korma wMemneHHo U mocTeneHHO (MHOTAAa  OBICTPBIMHM, HMHOI/A
S\ Cepmess- ~ MEIJIEHHBIMM IIAaraMM) Bbl INIPUBHOCUTE U (OKYCHPYETE€ DHEPIMH B
o CepIlEBUHE CBOEW CYIIHOCTH, oOcCyllecTBisieTcss ciusHue. Korna Bbl
' YBEPEHHO M3J1y4aeTe YHEPTUI0 CEPILIEBUHBI B [IOBCEJHEBHOW KU3HHU, BCE
BBITJIIAUT TaK, Kak OYyATO cuUcCTeMa Yakp OOBEAMHSIETCS B €IUHBIN
CUSIIOLIUI MasK, CHMBOJIM3UPYIOLIMM HCTUHHYIO MPUPOAY YEIOBEKa Kak
cymiecTBa cBera. Cleayronui mar 3Toro TaHia ¢ BeeneHHol — u3nydarh
sHepruto B Kocmuueckyto Cetb 1 BelpaxkaTh 6eckoHeyHoro Ce0si. CTaHOBUTECHh YUCTHIMHU M CHIIBHBIMHU
BHYTpH, U, KOHEYHO, CTAHETE YUCTHIMH U CHUJIbHBIMU BHEIIIHE.

Pucynok 3.5
Coeaunenue yakp.

OcCHOBHBIE YaKpbl — 3TO DHEPreTUYECKUE IEHTPHI Teja, COOTBETCTBYIOUINE 3HIOKPUHHON
cucreme. Eciin oHM rapmMoHu4Hee pabOTarOT JAPYr € JAPYroM, TO MOTYT NMPHUBHECTH B 3HJOKPUHHYIO
CUCTEMY TOpPMOHaJbHbIE HW3MEHEHHUs, MoMoraronue npoOyautb Oosiee 3(G(HEKTUBHYIO CBSI3b MEXIY
HalIMMH KPUCTAJUIMYECKUMHU CTPYKTYpaMH NamsaTH U kogamu uHctpykuui JIHK. OTot npouec co3naer
paclIUpeHHYI0 CBsi3b C BceneHHOW U 3HepreTndeckoe mnepenucbiBaHue u  ykpemienne YKC,
MO3BOJISIIONIEE € ynepkuBarh Oonbmuit 3apsn. YKC momoOHa snekTprueckoMy MpeoOpa3oBaTeio,
MOMOTaloIIeMy HanpsbkeHuo B 220 BOJIBT MPOXOIUTH 4epe3 cucrteMmy, paccuutanHyro Ha 110. Oto



1o3BoJIsIeT 3P (HEKTUBHO HCIIOIH30BaTh BBICOKO UYUCTHIC SHEPTUH, TOCTYITHBIE MEKIPOCTPAHCTBEHHO.
YaepKuUBaHUE TIOJHOTO 3apsja HaIIed CYIIHOCTH TpeOyeT crmocoOHOCTH 3(PEKTUBHO HCIOIH30BATH
JOCTYIHYIO SHEPTHIO!

OHeprusi cepIUEeBUHbI — 3TO MECTO NPeoOpa3oBaHUs, MPU3bIBAIOIEE MOBBIIATH BUOPALUIO U
HacJaxaaTbcs OanaHCOM, 37J0POBbEM, BOCCTAHOBJIEHHEM M OoJiee JONTMMHU SKU3HSAMU. BomHyrome
IyMaTh, YTO IIPOCTO C IIOMOIIBI0 HAMEPEHMSI MBI MOXKEM UMETh JIOCTYII K 3TOH SHEPIruu B J11000€ BpeMs
u Be3zae. Yem OoJblie MbI HCHOIB3YEM DHEPTUIO CEPALIEBUHBI, TEM CHIIbHEE OHa CTaHOBUTCS. M3mydas
SHEPIUI0 CEPILEBUHBI, Mbl OTKPBIBAEM U aKTUBU3UpPYEM OoJiee riIy0OKHe YPOBHHU HAIIEro BPOXKJIEHHOIO
pa3yMa, KOTOPBIM MHE HPABUTCS pacCMaTpUBaTh KaK Halll JyXOBHBIM padyMmM. UeM CHIIbHEE IOTOK
SHEPIUU B CEpALIEBHHE, TeM OOJIbLIE JOCTYI K BPOKICHHOM MYIPOCTH WUJIM BHYTPEHHEMY TyXOBHOMY
3HAHUIO.

B Teyenme mHOrmx Jer AYXOBHOI'O IIOMCKAa, MOW AYXOBHBIC YYMUTCJIA IMOBTOPAIN: “OTBETEI
HaxoasaTcss BHYTpH Te0s”. OOoapeHHas, s MpoAoJDKala KU3Hb, JKU3Hb COCTOSJIAch, HO OTBETHI HE
MPUXOJUIM 4acTO WIH Jerko. IIpunuio Bpems, koraa MHeE €€ pa3 INOBTOPUIIM, YTO OTBETHI BHYTPH
MEHS; U s cKazana cebe, yTo Oouibliie He X04y 3TO clbImaTh! S XoTena TOYHO 3HATH, I/Ie HAXOIATCS ATH
OTBETHl U KaK UX MOJYy4YHTh. Sl HE OCO3HABaja, YTO IMOJYy4y OTBETHI MOCPEICTBOM SHEPre€TUUYECKOTO
cocrostHus. Mtak, ceituac s roBopro: “Tloxainyiicta, OyapTe TepIieanBbl, OTBETHI ACMCTBUTEIHLHO BHYTPU
Bac! Ho ceituac s To4HO MOT'Y CKa3aTh, I/I€ U KaK UX UCKaTh!

CepaueBrHa Ballero CylecTBa yAep)KMBaeT Oe3rpaHuuHblii noteHuuan. Ilocpeactsom
HaMEPEHHUs Bbl MOKETE Pa3MECTUTh BOIIPOC B CEPJILIEBUHE CBOEU CYIIHOCTH, U OTBET PACKPOETCS, €CIH
BBl yCp)KMBAaeTe HaJJIekKaIee COCTOSTHUE YHEPTUM Cep/lleBUHBI. Bbl 0OHapyKuTe, 4TO B CEpPAIICBUHE
OTBETHI JIETKO JOCTYIHBI, 100 UMEHHO TaM BbI TTTyOOKO COEIMHEHBI C IHEPTUEH, MYAPOCTHIO U UCTUHOU

Hyxa.

COCTOSAHUE SHEPI'MN CEPAUEBUHbBI — BOMHCKOE NCKYCCTBO CEPALIA

Bot nmpocroe ynpaxHeHue [ HCIIOJIb30BaHUsl B TOBCEIHEBHBIX CUTYalUsIX. MBI Ha3bIBaeM €ro
“Usnyuenue DHepruu CepaueBunbl”. Ha Hero Ml yacto OyJieM cChllaTbCs B OCTaBIIENHCS YacTH TOM
riaBbl. Bel MokeTe 1ymMaTh O HEM Kak O BOMHCKOM MCKYCCTBE Cep/la.

1. CdokycupyiiTe BHUMaHUe Ha HWKHEM LieHTpe. OnlyTuTe, MOYyBCTBYWTE, MPEICTABbHTE
WM TIOAYMANTE O 30JI0TOM PE3EPBYape dHEPIUH, PACIOIOKEHHOM Ha paccTossHuu 60 cM 1moj HOraMH.
@okycupyss BHUMaHUE HAa HUKHEM LIEHTPE, HAlPaBbTE€ SHEPIUI0 B HUCXOMSIIMNA MOTOK M BBIPA3HTE
HaMepeHHe CWJIBHOM CBS3M. YjaenauTe BpeMs, 4ToObl BaM ObUIO KOM(OPTHO € OLIYIIEHHEM XOPOILEro
3a3€MJICHUS.

2. CdokycupyiiTe BHUMaHUe Ha BbIciieM HeHTpe. OuryTuTe, MOYyBCTBYHUTE, MPEICTaBbTE
WM MOyMaKTe O 30JI0TOM PE3EPBYapE SHEPTUH, PACIIOIOKEHHOM Ha paccTossHMM 60 cM Haj rojoBOM.
@okycupyss BHUMaHHE HA BBICIIEM LEHTPE, HAPaBbTE SHEPIHMI0 B BOCXOIAIIMN IOTOK W BBIPA3ZUTE
HaMepeHue CUIbHOM cBsA3U. HacnmaxaaiTech OLyIIEHUEM OTKPBITUS CBOUX BBICIIUX YHEPTUN.

3. Teneps BeIpa3uTe HAMEPEHUE U3JIy4aTh dHEPIUIO CEPIALIEBUHBI BO BCEX HAIPABJICHUAX B
BUJC CHsIONIEro Quroopecupymomero Maska. M cHoBa Bbl Oyaere omymiatrh, HpPEACTaBISATH,
YyBCTBOBATh WJIM JAyMaTh 00 OUIYIIEHUH M3Iy4eHus 3Tod sHepruu. Korna Bl yaepKuBaeTe SHEPTUIO B
TaKOM COCTOSIHUH, BaM CTAHOBHTCS JIOCTYIIEH TyXOBHBIH pa3sym (M mMHOro Oonbiiee). HeoOxomumo



TOJIKO KPAaTKOBPEMEHHO (POKYCHPOBATHCS HAa DHEPTETHUYECKUX IICHTPAxX, a 3aTeM MOJda WM BCIIyX
BBIPA3UTh HAMEpPEHWE W3IydyaTh JHEPTUI0 CEPALICBHHBI. BBl OOHapyXWTE, YTO 3TO CTAaHOBHTCS
ABTOMATHYECKHM, W OYCHBb JIETKO AYMaTh TPO CeOS: “HUMNCHUL YeHmp, GepXHUll YeHmp, U3iydeHue
sHepeuu cepoyesunsvl”. IIpakKTUKYHTE TAKOE COCTOSIHUE TaK, YTOOBI )KUTh C HUM KaXKIbIN JICHb.

IlepBuuHas XapakTepuUCTUKA W3JIyYCHHUs U YKPEIUICHUS JHEPIMM CEPALEBUHBI — OILIYILIECHUE
ri1yOOKOro MHpa, HE3aBUCHMMO OT TOTO, 4TO MOKET MPOUCXOAWUTH B Baullel ku3HMU. bamancupys u
M3JIydasl 3Ty DHEPIulo, Bbl U3iydacTe MuUp. Moxere nenaTh 3TO B THUIIMHE CBOErO JIOMa, HAa BEPIIMHE
rOpsl WK B O4YEPENH B CyllepMapKeTe. B TakoM COCTOSHHMM BBl MOKETE 3a/1aBaTh BOIIPOCHI UM IIPOCTO
OLYIIATh TO, YTO YYBCTBYETE, HE 3aJlaBas HUKAKUX BOIPOCOB. BBl 3aMeTuTE, 4TO COBIAJCHHUE WIH
CUHXPOHMCTUYHOCTh MOI'YT IPOMUCXOJHUTHh OYEHb YAacTO, YTO OJAronpusATHO IJI1 BaC U CUTyalluH, B
KOTOpOH BBl HaxoauTecb. MOXKET JI OBITh TaK, YTO yACPKUBAHHE COCTOSHUS DHEPTUU CEPALIEBUHBI
BHOCUT BKJaJ B CO3[JaHUE JTHUX COBMNAAeHUH? MOXET 1M 3Ta M3IydaeMmas SHEPIUs  CO31aBaTh
ONaronpusATHbIE CHHXPOHUCTUYHOCTH BO BCEX 00JIACTSAX BAIlleH KU3HHU?

OYEHbB ITPOCTOM CEKPET MACTEPCTBA

[ToxymaiiTe 006 mpu3Hakax MactepcTBa. UTo 3HAUMT JUIs Bac MactepcTBo? besycmoBHas r000Bb,
MUp, MyApOCTbh, roMop? Koraa s 3amato 5TH BOIPOCHL B KJlacce, CIIMCOK CTAHOBUTCSA OYEHb JIIMHHBIM,
IIOCKOJIBKY JIFOJIM OIIMCBIBAIOT CBOM MBICIIM O TOM, YTO XapakTepusyer “mactepa’. Kakue Obl mpu3HaKu
He ObUIM 3HAYUMBIMU AJIS Bac, Bbl OOHAPYKHUTE YCHIIMBAIOIIYIOCS CIIOCOOHOCTh U CHILY MOAJIEPKUBATD
CBOE MacCTEpCTBO, yAepKuBas coctosiHue M3nyuenus Sueprun CepaueBrUHBI.

S mo0r0 packphIBaTh JIIOJSM CEKpPET MacTepcTBa. S paccka3biBaro
CTyZIeHTaM 000 BceX MPOWJCHHBIX MHOIO MOCBSIIEHUSIX U 00 OTMETHUHAX Ha
MOEM Tele (s Aenaja TOo, O 4eM HUKOria Obl UM HE pacckasajia, U BCE BO
UMs 3HaHMsI CBOEro MacTepcTBa). Bce cBOOUTCS K OHOMY... BBl TOTOBBI? 3a
BCE TO/Ibl TIOMCKA 5 MPUILIA K BBIBOJY, YTO BBIPQXKEHHBII OAHUM IPOCTHIM
cinoBom cekper mactepctBa — [IPAKTHUKA! Ilpaktukyiite cocrpananue,
MPaKTUKYHTE JH000Bb, NPAKTHKYWTE MYIpocTh. [IpakTukyiiTe TO, 4TO
O3Ha4aeT JUIs Bac mMacTepcTBO. lIpakTUKyliTe TepleHHe IO OTHOIIECHUIO K
cebe, CBOEH ceMbe, APY3bIM U K KaKJIOMY YEJIOBEUECKOMY CYIIIECTBY, C KEM
BXOJUTE B KOHTakT. UeM Oouibllie BbI YTO-TO NPAKTHUKyeTe, TEM JIydlle
CTaHOBUTECH.

Bo3moxHOCT, ~ MpakTUKOBaTh ~ MacTepcTBO B H300WIMHU
MIPUCYTCTBYET B IIOBCEJHEBHOW JKM3HU. Jla M TAe ele CTaHOBUTHCSA
MacTepaMi, Kak He B CBOMX COOCTBEHHBIX XM3HsX? Ilpsimo Takas, kakas
OHa celyac, Ballla XU3Hb CO3/Ia€T BCE YMECTHbIE CUTYallUH, HYKHbIE JJIs
MIpaKTUKOBaHUs MacTepcTBa. EcTe Te, kTO roBopar: “Mbl — macTepa, Ham
TOJIKO HYXKHO 00 3TOM BCcrioMHUTH . WMmu: “S — mactep, u 3Hato 310”. Ho,
Takxke, ecTb u apyrue, ropopsmue: “Urto? S — mactep? JlomkHO OBITH BbI
myture!” He uMeer 3HaueHus!, YTO BBl MO/ STUM MTOHUMAETE; MAaCTEPCTBO,
KaK U MPOCBETIEHHUE, - HE KaKas-TO OTAaJeHHas Iesib. DTO 00pa3 KU3HH,

Pucynok 3.6 IpsAMO 371eCb M IpsAMO ceidac. Macrep IOCTOSIHHO pacTeT B CBOEH
BokxoBbIe BOJIOKHA CIIOCOOHOCTH CO-TBOPSTH CaMYIO0 IPOCBETJIICHHYIO >KM3Hb, KaKyl0 TOJIBKO
MOXeT. (Y1aBiauBaeTe OCHOBHYIO MBICIIb?)




B ’kM3HM MPOMCXOIUT CABHUT, U MOXXHO OOHApYXUTh HEKOTOPbIE CUTYyallMH, B KOTOPBHIX OYEHb
XOpOIIIO YACPKUBATH CBOE MacTepCcTBO. BbI Oymere ce0s BECTH B COOTBETCTBUU C CAMBIMU BBICOKHMH
crannapramu. [1oTom MosBSTCS cUTyalluu, B KOTOPBIX BBl OyZeTe HE OYEHb XOPOIIO YAEPKUBATh CBOE
MacTepcTBO. Bbl He Oyzere ce0st BECTH B COOTBETCTBHH C CAMBIM BBHICOKMM TIOHUMAHUEM, U BBIPAKCHHE
MactepcTtBa Oyner yrepsHo. Korma Ttakoe mnpoucxoiurt, Moaymaiite, Kak Obl Bbl MPEIIOUWIH
oTpearupoBath Ha cuTyanuioo. [ToTom, Kak B mecHe, cOOepHUTECh, COTPUTE C Ce0s MbUIb U HAYHMHAWTE
cHoBa. Obemato, uTo Beenennas qact BaM IIaHC MONPAKTUKOBAThCs cHOBa! (CHOBa U cHOBa!)

BOKOBBIE BOJIOKHA — BAJIAHC OTAAYU U ITIOJIYHEHU A

C mpaBoii CTOPOHBI TeJa CYNIECTBYIOT TPH JJTMHHBIX HH()OPMAIMOHHBIX BOJIOKHA (CM. PUCYHOK
3.6). OGmacth, oOpa3oBaHHAs HM3IYYCHHEM W3 YaKp U CBSI3aHHAs C ITHUMH OOKOBBIMH BOJIOKHAMH,
HasbiBaercs [Ipusmoii [lenpoctu. B Tpex MIMHHBIX BOJIOKHAX HAXOIATCS MalICHbKUE F€OMETPUYCCKUE
CBCTOBBIC NUCKH, MEPCAAOIUC SHECPIUIO, KOTOPYIO BBl OTAACTC MHPY. C IIOMOIIIBIO 3THUX BOJIOKOH BBI
SHEPreTUYECKU CBSI3aHBI C JIIOJbMH, TPYIIIAMU, MECTAMU M BelIaMd. MBICISIMA M TIOCTYIKaMHU BbI
BKJIQ/IBIBACTE CBOIO JMYHYIO SHEpruro. OCYIIECTBIEHUE 3TOW CBSA3M C CO3HATEIBHBIM HaMEpPEHHEM
BHOCHUT BKJIaJl B OAJTaHC OT/Ia4YM U TIOJTYYCHUSI.

Beigenure Bpems u mogymaiite 000 BceX B3aMMOOTHOIICHUSAX B CBOEH KM3HU. UTO MM KOTO BBI
noaaepkupaere? CyacTIMBBI JIM BBl OT TOTO, KyJa yXOJAUT Baia 3Heprua? [locbuiaere U Bbl SJHEPIHIO
TyJa, Kyaa XxoTesau Obl, yToOb! oHa 1u1a? OneHnBas, KyJa ocbulaeTe SHEPrHI0, Bbl MOXKETE OOHAPYKHUTh
HEKOTOpbIE CBsI3U, Ooyblie He yMmecTHble misi Bac. Ceiliyac BbI 00namaere OONBIICH CIOCOOHOCTBHIO
BBIOMpATh, Ky/a TIOCHUIATh SHEPTUIO BO BHELIHEM MUE.

JlomyctuM, y Bac €CTh CBsI3b, KOTOPYIO BbI OOJbIIIE HE XOTUTE MOAJEPKUBATH UIH “KOPMUTH”
cBoOei ’Hepruen?
Bort ynpaxkHeHue, KOTopoe OMOKET BO3BPATUTh MOCIAHHYIO B MUP HEPTHUIO!

VIIPAXXHEHUE: BO3BPAIIIEHUE CBOEU SHEPI' MM

VY nepxxuBaiite cocrostuue M3nydenus Dneprun Cep/1ieBUHBI.

®okycupyite BHuManue Ha [Ipusme Illenpoctu (OokoBbIE BOIOKHA CIIpaBa).

Beipazute OnarofapHOCTh YENOBEKY MM MECTY, C KOTOPBIMHM BBl CBSI3aHbBI, M BBIpa3UTe
HaMepeHHe BEPHYTh CBOIO SHEPTHIO.

[Touemy Omaromapuocts? O BosmeOCTBE OIAroJapHOCTH HAMMCAHO MHOTO TOMOB, M 3TO
ocTaercs BaXHOU (hyHIaMeHTanbHOM ucTHHON. Tak mpocto u Tak cuiibHO: “Criacu6o Tebe 3a Bce, yemy
MbI Hayumiuch BMecTe. Celiuac s BIOMparo 3a0paTh Hazaj cBOIO 3Hepruio’”’. BommeOHblie cioBa? Mue
HPABUTCS AyMaThb O TaKOM 3asBJIECHUH, KaK O BOJIIEOHOHN OnarogapHocTd. biaromapHocTh MOXeT co-
TBOPUTH CBO6OHy 1 IIPOCBETIICHHUEC BO BCCX BAIlIMX JKU3HCHHBIX IICPCIKUBAHUAX.

[Togymaiite 0 TOM, Kak BamM OBl XOTEJNOCH MOJACPKATh STOT MHUpP, BO YTO BaM OBI XOTEJIOCH
BIIOKUTH CBOIO SHEPTUI0 — B CEMbIO, Apy3el, coolmiecTBa unn oobenuHeHus. CHoBa c(hOKycHpyTe
BHuManue Ha [Ipusme llleapoctu. Co3HaTenbHO BBIpa3uTe HAMEPEHUE MOCIATh CBOIO SHEPTUIO B MHUP.
3arem HaOuo1alTe, YTO MOYYBCTBYETE, MpeAsarasi CBOI SHEPTUIO JTMYHOHN MOAIEPKKH.

AHAJIOTUYHO, C JIEBOW CTOPOHBI Tela CYIIECTBYIOT TpPHU JUIMHHBIX BOJIOKHA. OOnacTs,
o0pa3oBaHHasl W3IYy4YEHHEM M3 YaKp U CBsS3aHHAs C STUMM OOKOBBIMU BOJIOKHAMH, Ha3bIBAETCS



[Tpusmoii Bxirodyenusi. BomokHa ¢ JIeBOM CTOPOHBI COJIEPKAT CBETOBBIE AMCKH, MOTYYAOUINE SHEPTHUIO
oT mMupa. Bo MHOrMX ciydasx 3TH JHEPreTHYECKHe AMCKH aKTHBHPOBAHBI HEIOCTATOYHO, YTOOBI
rapaHTUPOBaTh IMOJYYEHHE HPHEPruH MOAJEPKKU. Bl MokeTe yaepxkuBaTh cocTtosiHue M3mydeHus
Ouneprun CepaueBunsl. 3artem, chokycupyiirecs Ha [Ipusme Brimtouenus u cnpocure cedst: “Ilomydaro
JIY 5 JKeJIaeMYI0 TTOJACPKKY OT JIFOAEH, TPYII, MECT WM Belen?”’

[Tonydaete M BbI SHEPrUIO OTTYAA, OTKYAA MpEAnowin Obl ee He monydarb? OTBedas Ha 3TU
BOTIPOCHI, yJIEPKUBANTE IHEPTETUUECKOE COCTOSIHUE OJIAr0IapHOCTH 32 BCIO MOJIYYaeMYIO MOAJCPXKKY.
OT0 MoMoOKeT MpeodpazoBaTh FHEPTUIO 3apsIOB B Oosiee MPUTOIHYIO IJIsl UCTIOJIb30BaHus GopMmy.

YIIPA’KHEHHUE: YIAEP)KMBAHUE OHEPI'ETHUYECKOI'O COCTOSAHUA
BJIATOJAPHOCTHU

VY nepxuBaiite cocrosnue M3nyuenus Suepruu CepiieBUHBI.
3arem, n3nydaite HaMepeHue OJaroJlapHoCcTu yepes Bee uersipe npusmsl YKC.

Bbl MoxeTe ynep)KuBaTh TaKO€ PHEPIeTUYECKOE COCTOSHHME MOYTH JJIsi BCEro — CHIIbI, MHUPA,
0J1IaroCOCTOSTHUS M T.J. DTambl YIIPaXKHCHUS TE )Ke: CHadasia u3nydaiite DHepruto Cep/AleBHHbI, 3aTeM
n3iydaiite KoHKpeTHoe HamepeHue B YKC.

Korna ninvHHbIe HH(GOpPMaLMOHHbBIE BOJIOKHA 0 00€MM CTOPOHAM Tella MPeObIBalOT B COCTOSTHUU
OTHOCHUTEIIHOTO OasiaHca, Jerde pa3opBaTh HeXelaTeIbHbIe B3aMMOOTHOIICHUs. Takxke, B cepe cBoeit
peaTbHOCTH, BBl MOXKETe M30€XKaTh COCKaIb3bIBAHUS B HE3JIOPOBBIC MATTEPHBI U3-3a YHEPrETHUECKOTO
BBOJIa MH(OpPMALMK JIIOAbMH, IPyIIaMH, MECTaMU WJIM BellaMH, KOTOpPbIE paHEe OMYCTOLIAIM Bally
JHepruw. Baila IpOHHULIATENIBHOCTh YCUIIUTCS, €CIU Bbl CO3HATEIBHO IPUHHUMAETE WIM OTKJIOHSETE
HOBBIE€ JKM3HEHHbIE CBSI3M M B3aMMOOTHOIIEHUA. [IpakTukyiiTech, MpakTUKYHTECh U IMpPaKTUKyHTeCh!
(ynbI0Ka)

INEPEJTHME BOJIOKHA — ITPU3MA BAIIETO JIMYHOI'O ITOTEHIIMAJIA

[TyremecTBys ¥ y4a, s BCTpeYar0 MHOTMX Pa3HbIX JIOAEH, KOTOPbIE, €CTECTBEHHO, IPEObIBAIOT B
pa3HbIX TOYKax cBoero myremecTBuss. Hekotopble ckaxyT: “S paboTaio M 4YTO-TO J€jar0 BCIO CBOKO
KH3Hb, 51 HE X04y JienaTh 4To-n1ubo emie. Bee, yero s xouy mpsimo ceifyac, - mupa”. 51 coBeTyro um
CTPOUTH CBOM MHP TaK ITyOOKO U MOIIHO, KaK Obl UM XOTEJIOCh, B SHEPT€TUYECKOM SIIPE UX CYIIHOCTH.
Ecnu 310 Ta TOuKa, rie Bbl HAXOJUTECh HA IYTH, s HAIIOMUHAIO: BCE BbI — CYIIECTBA OECKOHEYHOTO
MOTEHITMAa ¥ MOKETe BHIOMpaTh aKTUBUPOBATH JIIOOOW M3 moTeHnHnanoB. Het dhopmynsl ajis BeIOOpa,
HET MPaBUJIBHOTO MJIM HENPAaBMIIBHOTO BBIOOpPA, HET HEOOXOJUMOCTH JeNaTh HEYTO KOHKpeTHoe. Bl
Jla)ke MOXKEeTe BBIOpaTh HUYEro HE JieNaTh, MPOCTO OBITh CIIOKOMHBIMU W 3HaTh. M, KOHEYHO, Haxe
HUYETo He JIeJIaTh 3HaYMUT yTOo-TO Jenats! HesaBucuMo OT TOro, Kak Bbl BEIOMpAeTe CTPOUTH CBOM MUD,
BbI BCE JK€ CO-TBOpsieTe BONIIEOCTBO MOMEHTA. [10CKOIBbKY BbI — TBOpEL, 51 MSATKO BO3pa)karo: paHbIIe
WM T1037K€ Bbl CHOBA aKTMBHO 3aXOTUTE TBOPUTH!

HAIEX/bI, MEYTDI, )KEJIAHUA, HAMEPEHUA

Bnepenu Bac cymecTByloT Tpu Ooliee UIMHHBIX WH(MOPMAIMOHHBIX BOJIOKHA. OO0nacTh,
oOpa3oBaHHasi U3TYYCHUEM U3 YaKp M CBSI3aHHASI C STUMH TpeMs MEepeHUMHU BOJIOKHAMU, Ha3bIBaeTCS
[Tpusmoit Jlnunoro IToreHnmana — ob6macTbio M300MIMS MOTEHIMAIA U BO3MOXKHOCTEH. B nuHeliHOM
BPEMEHHU MBI OBl Ha3BAJIM 3TO OYTYIIUM.



Ceemoegvle Oucku 6 3mux mpex 60J10KHAX YOEPHCUBAIOM UHPOPMAUUIO, KACAIOWYIOCA 6AUIUX
Haoex)@co, Meumanuil, MceJlaHull U HAMEPEHU, U QOYHKUUOHUPYIOmM KaK nepeoamuuxu,
npumsazugawuwue K cede “noooomnyro” srnepzutro. C nROMOWbI0 CO3HAMENbHO20 HAMEPEHUS 6bl
Moodiceme 8bl00POUHO AKMUGUZUPOBAMD WU BCMABIAMbL HOBbIE HAOEHCObl, MEUMbl U HCETAHUA 8
Imu OJUHHbIE UHPOPMAUUOHHBIE 60]1I0KHA. IMU 60J10KHA — OYEHb GAMNCHBLIIL ACHEKM MEXAHU3IMA
6600a 6 Inepzuro Kocmuueckoit Cemu.

TPEBOI'1 U CTPAXU

Kpome Hanmexn, MedTaHui, JKEIaHUW M HAMEPEHMM, B IIEPEIHHUX BOJIOKHAX YICPKUBAIOTCS
TaKXKe TPeBOTM M cTpaxu. MHbopmamms 3TUX 3apsioB cBsizaHa ¢ Bcenennoil, u Bcenennas yectHO
OT3bIBaeTcs. BO3MOXXHO, BBl 3HAKOMBI CO CTapoill ujeel, 4yTo 4acTto Oyaere MPUTITUBaTh TO, YEro
Oosb1e Bcero 6ourecs. MTak, 4To MBI IenaeM co 3HAaHUEM TOTO, 4TO BceneHHas oTBedaeT Ha BCE HAIIU
CUTHaJIbl — OCOOCHHO Ha T€, Ha KOTOpbIe HaM Obl HE XOTEJIO0Ch, YTOObI OHA pearnpoBaia? EcTh criocoObl
YMEHBIINUTD 3apsia. Yaepxkupas cocrossHue Mzmyuenus DHeprun CeplieBUHBI, Bbl MOXETE BBIPA3UTh
HaMepeHHE BBICBOOOJUTh W3JIMIIHION 3JIEKTPOMArHUTHYIO 3HEPrUI0, OKPYXKAaIOIlyl0 TpPEBOrY WU
HATOJIHEHHBIH CcTpaxoM 3apsii. Kak TONbKO HaMepeHHe BBIPAXKEHO, MNPEANPUHUMANTE JHO0BIC
IPAaKTUYECKHE ACHCTBUS, YTOOBI MPOIOJDKATh HEUTPAIM30BBIBATh 3apsi TPEBOTH WK CTpaxa.

Wnorpa, xazainoch Obl M3 HHUYEro, MposBIT cedsi TpeBora wiau cTpax. OdeHb mpocras u
s dekTrBHAS TeXHUKA npeanaraercs B Meroae Xoce CriibBbl. MEHTAIBHO IMOCTABBTE HA CTPAxX IeYaTh
“Otmena, Otmena”. Jlenaiite 310, ynepxuBas coctosinue M3nydyenuss Dueprun CepaueBUHBL; TaK OHO
pabotaet gaxe ydiie!

CAMOILEHHOCTbDH

O BaXHOCTH CaMOLIEHHOCTH HalMCaHO MHOIO TOMOB. BOT KpaTko TO, 4YTO OIIyILIaw S
“CaMOLIEHHOCTb — KITIOYEBOI 3JIEMEHT B Ipoliecce CO-TBOpUecTBa. B riyOuHe cedst MHOTHE 4yBCTBYIOT,
YTO HEAOCTOWHBI 1meapocTH TBopra. He omiymias caMOIleHHOCTH, Mbl YMEHBILIAEM CBOIO CIIOCOOHOCTH
co-TBOpATh. Kaxnplil n3 Hac — “gacts” TBopua, MHAMBUAYAIbHASA YacTh LIEJIOT0, U, CIEI0BATENIBHO, 110
OTpeNIe]ICHUI0, Mbl IEHHBL. [[1s CIOCOOHOCTH CO-TBOPSATH CYIIECTBEHHO, YTOOBI MBI OCO3HABAIU
CBOMCTBEHHYIO HaM IIEHHOCTb. BBl MOXeTe fake yAMBIATHCSA, KaK TaKOW MOTYILECTBEHHBIM TBOpen
MO03BOJISIET HAM YYBCTBOBAaTh ce0si HeCTOSIIUMU. BoT uctuHHas Mepa Benuuusi: TBopel Mo3BosieT HaMm
CBOOOJHYIO BOJIIO M TEpIIENIMBO JKIET, MOKAa Mbl OCO3HaeM, 4TO Yyd0, KOTOPOE MBI XKIEM, yikKe
npousouuio. Yyno — 31o Mbl. [lopa MOHATE U OLIEHUTH, KTO MBI YK€ €CTh U BBINOIHITH HEOOXOJUMYIO
paboty, moJiiep>KuBasi CBOIO pOJIb B KOCMHUUECKOM CXeMe Bellei.

BOJIBIIIOE ECJIN

UTto 3HAUMT, KOTJa MBI YyBCTBYEM, UTO CO-TBOPSIEM XOPOIIO, HO BCE )K€ KOHKpPETHAsl UIes WU
KellaHue He MposiBiserca? DTO MOXET O3HayaTh, YTO B 3TO BpeMsi KOHKPETHOE HaMepeHue He
crocobcTByeT Hamiemy pocTy. Korma BBl MpakTHKyeTe€ CO-TBOpPEHHE, Ballla MPOHUIATEILHOCTD
yllydiaeTcsi. TO MO3BOJISIET JIEr4e OCO3HaBaTh, KAKME U3 BaIIMX IeJIel PaBHIIOTCS Ha Mporpecc Baiei
Hymu. 51 oOHapyXuiga HEYTO, 4YTO OCOOEHHO MOMOTAET B MPOIECCE CO-TBOPEHUS: OLEHHUBATH JII0OOE
HaMepeHue, KOTOPOoe MHE Obl XOTEJIOCh MPOSBUTH — ““... cOOTBETCTBYET JIM OHO AyXOBHOMY POCTY HIIH
cienyoomeMy mary Jymm”.



Uto peanpHo 3HauuT 310 Oosbmoe ECJIM? D10 3HAUMT, YTO MBI BBIpa)KaeM HAMEpPCHHE
JIBUTAThCS BIIEpe]] B IIOMCKE IIEJIOCTHOCTH, HaMEpEHHWE HaWTH CBOE HACTOSIIEE MECTO Kak
(G YHKIMOHUPYIOIICH Ha TMOJHYI0 MOIIHOCTh TapMOHHYECKOW criibl BO Beenennoit. Jlenmas 3To, kKak co-
TBOPIIBI, MBI TPUHAMAaeM Ha ce0sS OTBETCTBEHHOCTh, BHOCHM BO3MOXXHBIH BKJIAJ B TapMOHHIO
Bceenennoi iy 11 “rmoas3bl nenoro”. Eciu Bel AeHCTBUTEILHO XOTUTE NEMCTBOBATH HA Oaro 1ejioro,
CHayaJia ClIeyeT OCO3HATh BAXKHOCTh PA3BUTHUS CBOCH IEJIOCTHOCTH. XOTUTE U3MEHUTh MHUP, HAYHUTE C
ceos.

JMHAMUKA UJEN

Kor;[a MOABJIACTCA HOBAA UACSA, BIOXHOBCHUC HUJIU KCIIAHUEC, BbI MOXKCTC YyBCTBOBATH BOJIHCHUC,
Ha4WHasA CTPOUTL, OCYIICCTBIIATL CBOXO CTPACTb WJIM BKIIAJAbIBATH SHCPIUIO CCpala. Z[OBOJ'IBHO 4qacTo,
nepea TeM, KakK MOpCANPHHATH CJIGI[}/IOH_II/Iﬁ mar B CO-TBOPCHHUH, Bbl HAYMHACTC BCIIOMHWHATL: BaM
rOBOpHJIY, YTO Bbl HC CMOKETC, UJIK, KOI'ld BbI IIBITAIMCh OCYIICCTBUTDH HO)IO6HO€, 9TO HE CTpa6OTaJ'IO.
Ecmu »1o TaK, SHEPrusgd U HAYMHACT PaCCCHUBATHCA CIIC JO TOr'0, KaK Bbl CACIACTC HepBBIfI mar. B
CJ'ICI[YIOH_[I/Iﬁ pa3, Korjaa BaC B3BOJIHYCT HOBAd U/, MOIIBITANTECH CACJIaThb TaK:

YITPAXKHEHMUE: ITPEABUJIEHUE TUHAMWKU UJIEN

VY nepxuBaiite cocrosnue M3nyuenus Suepruu CepIiieBUHBI.
[IpeacraBpTe HaEI0, 3aKOAMPOBAHHYIO B CBETOBOU JTUCK.
Co3HaTeNIbHO MTOMECTUTE CBETOBOM IUCK B MH(OPMAITMOHHBIC BOJIOKHA BIIEPEIU Bac.

Ceituac, »sHeprus uUJAEM HAXOIUTCS TaM, IJlé MOXKET YCHJIMBAaThCS U NEpeAaBaThCs
HernocpencTseHHO B Kocmuueckyro CeTb.

PAJJOCTHOE HAIIPA)KEHUE

Kak TOJIBKO BBl MOMECTUIIM HJACIO WM HAMEpPEHHE B BOJIOKHA BIHEpeau ceOs, BO3HUKAET
310poBO€ HanpsbkeHue. Jla, IMEHHO HampspkeHue. JlyMaiTe o HeM, Kak O HalpsyKEHUH PalloCTH MEXITY
OLIYLIEHUEM “‘ceiluac” W peaJbHOCThIO, KOTOPYIO BaM OBl XOTENOCh MPOSBUTh. DHEPreTU4YecKoe
HanpsDKeHWEe MEX/y BaMU U IPEKPacHbIM NapTHEPOM MOXKET ObIThb MOUIHBIM cocTostHUEM. CO-TBOpHUTE
YMECTHOE HANpsDKEHHE C IPEKPACHBIM NAapTHEPOM, M CO3JAJHUTE IOTOK CO-TBOpPYECTBA. byjabTe
BHUMATEJbHBI K OKpyXarolemy, n0o Bcenennas Bcerga obecrednBaeT ‘“‘ChlpbeM’”’, HYKHBIM IS
SBOJIIOLMN. YKa3aHUS MOTYT CTaTb OYEBUIAHBIMM HE Cpa3y, HO, KaK TOJIBKO BBl HMX pacIlO3HAETE,
CIIEAYIOIIMK IIar mpolecca MposiBJIeHUs MoTpedyeT eiicTBust ¢ Bamiel ctopoHsl. [Ipennpunumaiite
YMECTHBIE IIaru JUIs MOJIHOW peanu3anuy cBoero HamepeHus. [lomHute, uto roBopunu apesHue: “He
KJIUTE, TTOKa MPUJIET Ball Kopaliib, TpeduTe HaBCTpedy U BeTpevaiite ero!”

HayuuThcs kanuOpoBaTh JUIMHHBIE BOJIOKHA BIEPEIN BAaC — CYIIECTBEHHO ISl YCHEIIHOTO CO-
TBOopeHus. Korga Bl momemaere xenaHue B BojokHa [lpusmer Jlnunoro Ilorenimana, mocimanue
HampaBlseTCs TpsIMO BO BceneHHylo, kKak OyATO YCHJIEHHOE TPOMKOTOBOPHUTENsMU. BceneHHas
OTBEYaeT MpHOaBIICHUEM YHEPTUHU B TO, YTO BaM OBI XOTEJIOCh CO-TBOPUTH. Pa3BUBasICh TakuM 00pazoM,
MBI COBEPIIIEHCTBYEM CITOCOOHOCTh MOCHUIATh YHEPTHIO O0JIee U3SIIHO U I[EICHAIIPABICHO.

UKJI CO-TBOPEHU A

YroObl MPOU3BECTH W OOECIEUUTH YCIHEIIHOE MPOSBICHUE, BMECTE C BallUM MapTHEPOM—
Bcenennoi, noBepsiiTe HOBBIM Pa3BUTHIM YMEHHSM M TOCHUIANTE 4Yepe3 MEpeIHUE BOJIOKHA SICHBIE,



HECyeT/IMBBIE MOCIaHUs. DTO He BOJIIEOCTBO; B MpPOLIECC BOBJIEKaeTcss paboTa, M Takas pagoCTHas
pabora. M3noxure BeceneHHoW cBOM IeM U HAMEPEHHUS U MTOMHHTE, YTO BceneHHast Bcerga aeT Bee,
YTO BaM HeoOXoIuMo Juid JABMKeHus Brepeld. Ecth moroBopka: “Kornma >ku3Hb JaeT BaM JIMMOHBI,
caenaiite nmuMmoHan”. JKU3Hp ajna HaM CO3HaHUE, @ YTO Mbl C HUM JEJAaeM — Halll MHAWBHyaJlbHbIN
BbIOOp. Ecnu BBl CMOXETe CMOTpETh Ha JHMMOHBI C YYBCTBOM OJIarOJJapHOCTH M HAaXOAUTh B HUX
S3HAYUMOCTb, TO OTKPOCTC COBIIAACHHA HJIM CUHXPOHHUCTHYHBIC CO6LITI/I$I, noATaJIKUBArOIHE BICPEH,
MHOTJAa OJHUM MAaJeHbKUM IIaXKKOM 3a [Ia&KKOM, HMHOTJIAa THUTaHTCKUMM MpbDKKaMu. Takwue
CHHXPOHHCTUYHOCTA TPUXOAAT B (OpME HOBBIX CBSI3€H WM PECYpCOB, CBEXHX HJICH, HABBIKOB U
PacKpbIBAIOIIMXCS TaJaHTOB, M YycuiuBamolencs ¢GoxycupoBkoil. COBepILIEHCTBYsI CIIOCOOHOCTH CO-
TBOPATH, MblI CO34acM B HOBCGHHGBHOﬁ JKU3HH OOJIbIle CHHXpOHHCTH‘-IHOCTGfI. M1 npoaoJrKacMm
YCTaHABIIMBATh OJIHY CBSI3b 3a JIPYroi, U Haule oOuieHne ¢ BeeneHHON MpoaomkaeT pacTu, CTAaHOBSChH
663I‘paHI/I‘IHBIM HCTOYHHUKOM OJOHCPIruUu. B »sTom IUKJIC MbI CO-TBOpPsICM pa60Ty, B3aMMOTHOIIICHHUA,
TBOPUYECKHE BBIPAKEHHS U U300MIIKe, TUTAOIIEe HAIly SBOIOIUIO.

Bor u4ro MBI JEHCTBUTENBHO JAenaeM, Korja co-TBopseM. Mbl “00Xx0oauM” TpEeXMEpHYIO
PEATBHOCTh M OTKPBIBAEM CBOM DHEPIETUYECKUE CXEMBI I OOmIeHus ¢ OonbimuMu acriekramu CeOsl.
JloBepsisi Toi yacTu cels, SBISAIOLIEIHCS Hallel MOTeHIIMAIbHONW CYIIHOCTHIO, Mbl Pa3BUBaeM pabodyIo
CBA3b C 3TUM NOTEHIHAIOM. OTKPBITHE SHEPTETHUYECKUX CXEM MOXO0XKE Ha HOBBIN CHUSIIOLIUHN ITyTh Yepe3
nec. Kaxplil pa3, Korja Mbl UJIeM 3TUM IyTeM, OH CTAaHOBUTCA Bce Oosiee U OoJiee 3HAKOMBIM, U JIeTYe
CTAaHOBUTCS JJOCTHYb CBOETO IIEHTPAa MHUPA, CIOKONUCTBUS U CUJIbI. IMEHHO Tak MbI peajiu30BbIBAEM CBOU
LeIH B rapMOHUM ¢ JlyXOM U OTKpbIBa€M CBOUM MCTUHHBIM KOHTPAKT MIIU KOHTPAKTHI (MX MOXKET OBbITh
MHOro). Uem Oosiee MBI MCKYCCHBI B pa3MEIICHUU YMECTHBIX SHEPIeTHUUECKHX 3aps0B B JIJIMHHBIC
nH(OPMAaLIMOHHBIE BOJIOKHA BIIEPEIU HAC, TeM OOJBIINNA YHEPreTHUECKUN 3apsi HaM JOCTYIEH, KOr/aa
MBI COTBOPSIEM CBOIO HACTOAIIYIO peallbHOCTh W3 Oyaymiero. Jlumak Yompa HamoMuHaeT o0 3TOM,
TOBOPsI: BOJMIIEOHUK CO-TBOPSET CBOIO PEANTBHOCTh “B OOpAaTHOM HAMpaBICHHH — MO3BOJSS YHEPTUU
Oyaymiero co-TBOpsATH HacTosimee. VM, HakoHen, co-TBOpsisi mocpenctBoM [lpusmer  JIndHorO
[lorenuumana, mpl He mpocuM Jlyxa BecTM K KOHEYHOMY pE3YJIbTATy CBOUX >KEJAHWWU, Mbl MPOCUM
WHCTPYMEHTBI, YTOOBI CO-TBOPSITH €TI0 CAMUM.

VIIPAXKHEHUE: CO3JIAHUE BOJIBILIEIO 3APSAJIA CO-TBOPEHUS B CEHYAC

VY nepxuBaiite cocrosuue M3nyuenus Sueprun CepIieBUHBI.

HampaspTe BHMMaHue Hazan B ob6nacth [Ipusmbl JluuHoro YcuneHuss U MOYUTAHTE CBOIO
HWCTOPUIO, OCO3HAaBasl, YTO BCE, Y€MY Bbl HAYUYWIUCh WJIH TMEPEKHUIN, YMECTHO. 3aTeM, MPOYHO
LIEHTPUPYUTECH B cetiuac, BbIpaXkas HAMEPEHUE YBETUYUTh U3TYUYaIOIIYIOCS SHEPTUIO CEPALICBUHBI.

B TakoMm 3HepreTMuecKoOM COCTOSIHMH, ceifuac, Bbl MoXkeTe 3(h(HEKTUBHO CO-TBOPSTH C MOMOIIIBIO
JUIMHHBIX BEPTHKAIbHBIX HH(QOPMAIIMOHHBIX BOJIOKOH, pACIOJIOKEHHBIX BHepeau Bac. VIMeHHO
JOCTUKEHHE TaKOIO0 DSHEPreTHYECKOr0 COCTOSHHUS IIOMOTaeT YBEIMYHUTh JO MAaKCUMyMa HallH
MOTEHIIMAJbl, KOTJa Mbl BBIDAaBHHMBAEMCS C HAIIMM IPEKPACHbIM OECKOHEYHBIM NapTHEPOM — C
Bcenennoii. B nepenneit uactu YKC Bbl MokeTe (OKyCHpPOBAaTH CBOIO SHEPIHI0 CO-TBOPYECTBA Kak
nasep.

KPYI'OBOE BPEMA

Jlunetinoe 6pemsi — 3TO TaKO€ BOCIPUATHE, KOIZA BpPEMsS TEUET B BHUJAE IOCIENOBATEIbHBIX
MOMEHTOB, OJIUH 3a ApYruM. JInHeilHoe BpeMsi — Hall TpaJUIMOHHBIN CIIOCOO MBIIUIEHUS O BPEMEHH;
yIOOHBIN CIOCOO MOHMMAaTh ACHEKT HAIIero OMNbITa, Ha3bIBaeMbli deroBekoM. C Apyroil CTOPOHBI,
Kpy2o80e @pems — 3TO BOCIPUATHE BPEMEHHM KaK MHOXECTBA COOBITHUMH, MPOUCXOAALIMX OAHOBPEMEHHO



W pa3leNieHHbIX Hallled MHTEepIpeTanueld 3TuX coObITHH. B KpyroBoM BpeMeHM TEPMHUHBI “‘Tpomuioe”,
“Hacrosimiee” u “Oyaymiee’” MOHUMalOTCs 0oJiee TEKYYUM U YHUBEpCaIbHBIM 00pa3oM. Kpyrosoe Bpems
— ynoOHBIN croco0 MOHMMATh ACTEKT HAIIETO OMNbITa, KOTOPBI Mbl HAa3bIBA€M JYXOBHBIM. B KOHE4HO
cueTe, CYLIECTBYET TOJIbKO BE3ECYIIEE cetuac.

[TocmoTpute Ha pucyHok 3.7. 3aMeTbTe, UTO 3aHUE U MEPEAHUE
BOJIOKHA  CBSI3aHBI € DHEPrUed  CEp/UEBHUHBI  ITOCPEICTBOM
BOCbMUOOpa3HbIX merenb. WHpopmanus B ¢GopMme SHEPreTUYECKHX
3apA0B LUPKYIUPYET U3 3aHBIX BOJOKOH, HAlled HCTOpUH, uepe3
HETIM U B 3HEPIHI0 CEPALEBUHBI WIN 8peMs ceuyac. DHEPreTU4ecKue
3apanbl U3 @peMeHu celiuac TakkKe MUPKYIUPYIOT 4epe3 MeTiaN Hazaa B
HAIIly UCTOPHIO.

AHaJIOTUYHO, YHEPTETUUYECKUE 3apsIbl U3 celyac TUPKYITUPYIOT
yepes MeTJIH K BOJIOKHAM BIIEPE/IM HAC, HAIIeMY OTEHLIUATY, U DQHEPTHsl
MOTEHI[MAa 3aTeM BO3BPAILA€TCA K CEPALICBUHE WU 8peMeHU ceudac.
Korna BbI KOMOMHHpyeTe 3TH JABa MHaTTepHa, B pPe3yibTaTe JHEPTUs
UPKYJTUPYET TOJHOCTBIO criepenyd Hazaa U HaoOopor. CyTh 3THUX
MPOCTHIX MATTEPHOB MOMOTaeT OOBACHUTH YTBEPXKICHHSI, TaKHe, Kak
Js “HET TaKOW BEIIM, KaK BpeMs’ WJIH “HEeT HU MPOIUIOro, HU OyIyIIero,
“\ BCE MPOUCXOJIUT B ceuruac’.

nepenHue
BOJIOKHA

3aaHne
BOJIOKHA

Takum o0Opa3om, Halle OUIYIICHHE celuac CO3/1aeTCsi TOTOKOM
SHEPIruy U3 Hallell HCTOPUH U MOTEHIIMAIA. HpeBHue
SHEPCUA  yqyIA: €TUHCTBEHHBIA, UCTUHHO CYLIECT-BYIOLIUNA MOMEHT — ceuyac, u
EPAUEBHHBL npeoOpa3oBaHMsl COBEPIIAIOTCA BO 6pemeHu ceuuac. Korma Mbl
yuuMCs, KaK KHTb B ceuyac, Mbl HeceM OONbIIUI 3apsa cBoei
cymHocTd. YeM OonbLIMii 3apsii MBI yIep’KHBAaeM BO BpEeMEHM ceifuac,
TeM OoJIbllie Hallle TpeoOpa3oBaHuUe.

Pucynok 3.7 Kpyrosoe
BpeMs

HUKOI'IA HE KOHUAIOIIAACA NCTOPUA

JOIT0JI-

HUTEN™ YKC Bce enie pa3BuBaeTca. HegaBHO aKTUBU3UPOBAIKCH €IIIE
nBeHanuate cnupaneid. Ha pucynke 3.8 HOBbIE crnupaiu
Mpe/ICTaBJIeHbl JIBEHAIAThI0 TOYKaMHU, 00pa3yIOUUMMH BHYTPEHHUN
kpyr. Ha wmmocTpanmum Takke TIOKa3aHbl 4YeTblpe OoJbline
HECUMMETPUYHBEIE BOCBMEPKH, OKPYXKAIOIIUME KaXIYI0 OTACIBHYIO
TPYIIY U3 TPEX JIMHHBIX BOJIOKOH.

Ha pucynke 3.9 nposiBisItoTCS 3HAKOMBIE NATTEPHBI, KOI'Za
BOKPYI' KaXKIOW M3 4YEThIpeX TPYII pHUCYyeTcs KOHTyp. BubOpauuun
9TOr0 MATTEpHA ONHUCHIBATUCH C MOMOIIBIO YEJIIOBEYECKONW HCTOPUHU.
CoeauHNTe UX U MOIY4YUTE KOHTYp YHuBepcaibHON Kamubpyemoit
Pucynok 3.8 12 HenaBHo Cern
AKTHBHM3MPOBAHHBIX CIIMPA-

Jieit (UL cBEpXY) Ecmu Mbl paGoTaeM ¢ HaMEPEHHEM M DHEPreTHYCCKUMU
ynpaxkaeausmu, Y KC npogomxaer GopMUpOBaThCS; Mbl YCUITMBAEM



CBOIO CIIOCOOHOCTh YJEp>KMBATh HOBYIO SHEPTHUIO U MOJIHOCTHIO MPOSB-JISATh MHOTOMEPHBIX cels. Jlaxe
yyTas 3TU CJIOBa W M3yyas WJUTIOCTpAllMH, BBl CTUMYyINHpyeTe B cBoed cymHoctu suHepruto YKC. C
TOYKH 3pEHHS Hallero 0eCKOHEYHOro Sl, myTerniecTBre HUKOTa He KOHYa-eTCs, a PalocTh HEOMUcyeMa.
Kaxoit Benukuii rman!

Pucynok 3.9 3nakomblii naTTepH
(BUA cBEPXY)



... U mo2oa npasujibHo omoamsw mo, 4mo mbul Hauiéeil...

Puuapn bax. Yaiika [conaman Jlusunecmon

I'maBa 4

Mmuozomepnwie cxemul

Baw nopmaJii 6 cunepnpocmpancmeo

Peanvnocms — nonpocmy unniosus, xoms u yCmoudueas.
Anvbepm Diinwimetin

Camas éenuxas uin03us, Ymo y Hac eCmov 02PAHUYEHUS.
Pobepm Monpo

CymectByet mu Kocmudecknii Uateprer? Kak Mbl mocklIaeM MocIaHus JaIEKOMY TIPUEMHHKY ?
KakoB mexaHu3Mm mnoceulaHus “sHeprun’” 1o Bo3ayxy? CylluecTByeT JIM MEXaHU3M, CBA3aHHBIA C
M3BECTHBIMU TAPAHOPMAJIbHBIMU SIBJICHUSIMU?

3a mpeneiraMu BUJUMOM 3JIEKTPOMArHUTHOW aKTUBHOCTH MO3Ta CYIIECTBYET cpepa aKTUBHOCTU
CKANAPHOU 80IHbI U cUnep@yHKYuoHaibHule TPOoLecchl. B 3TUX CTpYKTypax HaXoJATCs MEXaHU3MBI IS
BO3HUKHOBEHHUS 0CO3HAHUs BbIIIE (U3NYECKUX CUCTEM — BHE HAIIErO0 IPOCTPAHCTBA-BPEMEHHU. DTHU
IpoIecChl 00ECTIeUMBAIOT MEXAHU3M ISl HeNOKANbHbIX SBICHUH. MO3r — KBaHTOBBIH HEJIOKAJIbHBIN
IIPOLIECCOP.

T'OJIOTPA®UYECKUI ITPOLIECCOP

U3 tpynos yuenoro [Ipubpama u3BeCTHO, 4TO MO3T pabOTAET MO TOIOrpaPUIECKUM MPUHIIUIIAM.
Hanpumep, namste u 3peHHe — QYHKIMH, HE MPUCYITUE HUKAKOW JIOKATM30BaHHON obOnacTu. Pa3Hbie
9acTU MO3ra 00ecnevnBaroT JOCTYI KO Bcel nHpopManuu. Y TMBUTENBHO, HO B IPUMEpPaXx, TAe 001acTu
MO3ra yaaJICHBI XUPYPTHYCCKUM IIYTEM, HCKOTOPLIC CbYHKHI/II/I MO3ra npoaoJiKarT 6eCHpeHHTCTBeHHO
OCYILIECTBIIATHCS.

OTKpBITO, UTO MO3T B JIEHCTBUTEIBHOCTH HAaMHOI'O OOJIbIIE€ aHAINU3ATOP YACmom, YeM INPOCTO
aHaJIM3aToOp HANpsHKEHUM WIM MOTeHIHaNoB. Mo3r He (QYHKIMOHUPYET KakK IMPOCTOM aHaJIOTOBBIH
nporeccop. Ckopee, oH (PYHKIIMOHUPYET KaK aHAJIN3aTOP 3JEKTPOMATHUTHBIX BOJHOBBIX MAaTTEPHOB.
Hapsiny c cepauem, Mo3r — O0JIbIION MPOU3BOAUTEND 3JIEKTPOMArHUTHON aKTUBHOCTH, SHEPI€TUYECKUX
MaTTEPHOB U U3JIyYEHUs.

KUJIKOE B3AUMOJIEMCTBUE



B cBoeii kuure [pasumodbuonocus. Hoseas o6Ouogusuxa bupaeH o0CyKmaeT 3araJodHbIid
MEIUIIMHCKUN (PEHOMEH — COCTOSIHHE MO3Ta, Ha3bIBaeMoe cudposnyeganum. llpu euoposuyeghanume B
MOJIOCTH Yeperna MHIUBUAYYM HMMEET TOoJbko 5% BemiectBa mo3ra. OctajibHOE MPOCTpaHCTBO, 95%,
3aloTHEHO BOJOW. M Bce K€, YelIOBEK B TAKOM COCTOSIHHHM ()YHKIIMOHHUPYET KakK 000 Apyroi
HOPMAaJIbHBIN YeJIOBEK. UTO 3TO TOBOPHUT O CKPHITHIX (YHKIIHUSIX MO3ra?

Kak nepeBasiouHass cTaHIMs MEXIy BHYTPEHHUM M BHEUIHMM MHMpaMM, MO3I IPOAOJKAET
(GYHKIIMOHMPOBATh KaK B3aUMOJAEHCTBUE, JaXKe B CIIydae 2uoposnyedaruma.

Yacmv 3a2a0Kku Jnexcum 6 CKpblmOU QKMUEHOCMU HENOKAIbHOU CKAIAPHOU GO0JIHbL U
CKAIAPHBIX HOMEHYUAL08.

Jlpyrue acmekTbl 3TOM 3araJku CielyeT pacKpbhiBaThb C TIOMOIIbI0 TOHMMAHUS CBOWCTB
CTPYKTYphl BOABL. CKpBITBIE CTPYKTYpPhl CO3JAIOT KaHajibl CBS3M, MO3BOJSIONINE ‘“KHUIAKOCTH
(GyHKIIMOHUPOBATh KaK 3aMEHUTENIb MO3ra. Takue sIBIeHUS He MOTYT ObITh MOHSITHI HA OCHOBE IMPOCTON
JJIEKTPOMArHUTHOM TEOpUH. bosee Toro, Mo3r CIyUT KakK B3aHUMOJEHCTBHE MEKIY MHOTOMEPHBIMU
peanbHOCTsIMH! Haimie nmonsitue ronorpaduu BKIIOYaeT B cedsl peaibHOCTh BhICIIMX H3MepeHuid. Kax
TAKOBbIE, B CBOEH LEJTOCTHOCTH, Mbl OTHOCUMCSA KO Bcemy, Ymo Ecmo. Bee cBa3ano. Ilo cyiiecTBy, Bce
— onHo!

THUIIEPIIPOCTPAHCTBEHHbBIN COEJIMHUTEJID

bupneH 3HaKOMHUT Hac C JAPYrMM acleKkToM oOpabaTbiBaroliell crocoOHOCTH Mo3ra. Mo3r —
IIPOU3BOJIUTENb U OOHAPYKUTENb (IETEKTOP) CKAISPHBIX BOJH. CKallipHas BOJIHA — 3TO COEAMHUTEND C
IIPOCTPAHCTBOM BBICILIETO HM3MEPEHUS — BaKyyMOM THIIEpIpPOCTpaHCcTBA. MMEHHO ckanspHas BoJHA
MIPOXOJUT 10 KaHajlaM MEXAY U3MEpEeHUsIMU. IMEHHO MOCPeICTBOM TaKHWX KaHaJIOB WM MOPTAJIOB MbI
cBsi3aHbl ¢ BuUXpsAMH TBopeHus. CBS3bIBasCh C BUXPSAMH, SHEPIMU JyXa BXOJAT B (U3UUECKYIO
peaIbHOCTh HaIlleH YeI0BEYECKO BUOpaIiH.

Knwu K ceazu 3nemenmos 0anekux opyz om Opy2a uamepeHuil 1edcum 6 HAX0HCOeHUU uiu
ycmaunoenenuu ceaseil, nymeii, cxXem uluU NOPMANOE (ecCmecmeeHHbIX YACMmOm, MHCU3HEHHBIX
yacmom, 60NULEOHBIX OKOH, MENCNPOCHMPAHCHIEEHHBIX Y3/108bIX MOYEK, MOCMA/NPOCMPAHCHIEEHHO-
6peMeHnbIX myHHenel 6 unomemuueckoiu mooeau Bcenennou Jiinwmeiina — Pozena), komopuie
ecmecmeento u 2apMoOHUYHO (PE3OHAHC) C8A3bI8AIOM 2E0MEMPUU.

Kak BumHO M3 camoro Ha3BaHMsI, CKaJspHas BOJIHA OINpeNessieTcs KaK CKajsip, BEIHMYMHA WU
“konmuuecTBeHHOe” 3HaueHne. OTCIo/a, CKJIIpHAas BOJIHA MEepeslacT WK yIepKUBaeT HHPOPMAIIHUIO.

Ckanapnasa 6onna — smo zunepnpocmpancmeennasn eonna. Oua cyuwjecmeyem ene 00bIuHbIX
0ZPAHUYEHUIl NPOCMPAHCMEOM U 8pemeHem. OHa 08U2aeMcA CO C8ePXCEEMOBLIMU CKOPOCHAMU
(6vicmpee, uem ceem) Kaxk 6uod nHapyuwienusa oaenenus 6 eaxyyme npocmpancmea. Iloooono momy,
KaK 368yK pACRPOCMPAHAEMCA 6 6030yXe, CKANAPHAA 60]IHA O0BU2AEMCA KAK C6EPX38YK080e
Hapyuienue 6 eakyyme.

HAPYICY ACNEeKmMbl MOZYM CMeujamvcs, NOCKONbKY Kadcoas u3z cucmem obnadaem
ceoetli coOCMBEHHOU YVHUKAIbHOU cmpykmypot nammepHa. OHU OeMOHCmpUupyiom
HOOCMPYKMYpbl O4eHb pasuwlx nammepHos. CKaisApHbie 60HbI NepeHocam ungop-

\K £ T Pucynok 4.1 IlaTTepHbl CKAJSIPHOW NOACTPYKTYPBL. Hanpasienmvie



Mayuro 8 suoe INeKMPOMACHUMHBIX UAOTOHHBIX noocmpykmyp. [Ipumep — co-meopums cKaAApHbILL UCYETTIOUUL
nammepH, KOmopwlii Oyoem jaeyumsv 001e3Hb, d 3amem No08epeamsv OUOIOSUUECKYIO CUCTEMY CKAISPHOMY
“uznyuenuro” unu eaxyunayuu. Mose npouzsooum cxansiprvle 8onnvl. Iloopazymesaemces, umo smu CKausipHvle
B0JIHbL MO32a CKNIAOBIBAIOMCS 8 NAMMEPHDL, 8 COOMBEMCEUU C HAMEPEeHUeM UHOUBUOYYMA. DNeKMpPOMASHUMHAS
noocmpykmypa “mvicau”’ nosensemcs 8 ckausiprou eonue. (Cm. Ipumeuanue k 2nase, Ne 22)

CkansipHple BOJNHBI MOTYT OOpa3OBBIBATh 3aKOHYEHHBIE U  CJIOXHBIE CTallMOHAPHO
B3aMMOBIIMAIONIME NATTEPHbl. B 3TOM ciyyae Mbl Ha3blBaéM HUX CKaSIPHBIMU noasAmu. 3aTeM, 3TH
CTPYKTYphl CYLIECTBYIOT B BaKyyMe€ IPOCTpPaHCTBAa-TUIIEPIIPOCTPAHCTBA. B3auMOBIMAIONIME NATTEPHBI
00pa3ylOT YHUKaJbHYIO CETEBYIO CTPYKTYpy. BuUplaeH omuceiBaeT ee Kak “‘yHopsi04EHHYIO CETh
npoctpaHcTBa-BpeMenn/Bakyyma” (Cm. pucyHok 4.2). CeTb cBsi3aHa ¢ MPOCTPAHCTBOM U BpeMEHEM !
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INPOCTPAHCTBO

MEETw

Pucynox 4.2 IlpocrpancrBeHHO-BpemeHHass Cerb. [Ilpocmpancmeenno-epemennas Cemb
opeanuzyemcs no uacmome, sHepeuu, npocmparncmey u epemenu. N-meprnas (N>3) Cemw npeocmaenena 6
CKpbIMOM (C8EPHYMOM) NOPSIOKe KAK 20/102PAPUUECcKast 83aUMOCE3b 6CeX Gelyell 60 6PEMEHU U NPOCMPAHCMEBE.
Hawa unmepnpemayus: YKC npeocmasnsiem co6oil UMEHHO MAKYI0 NPOCMPAHCMEECHHO-BPEMEHHYIO CEmesyio
CMPYKMYPY, CO 8CeMU CEA3AHHbIMU C Hell 2unepnpocmpancmeenuvimu npushakamu. Taxas Cems mooicem Ovimo
Hacmpoena 01a200aps  YNOPSIOOYEHHbIM — GHYMPEHHUM — CIPYKMYPAM, — 2APMOHUYHO — OMHOCAUUMUCS K
npocmpancmey-epemenu.  BHympennss — HenokanvbHas —cmpykmypa —peazupyem — nocpeocmeom  3pghexkmos
peszonanca. Hacmpoennas Cemb 2apMOHUYHO COOMHOCUMCA ¢ KOOPOUHAMAMU U COOBIMUAMU NPOULLOZO U
Oyoywezo  npocmpancmea-épemenu.  Koopounamer — npocmpancmea-epemenu  C8a3aHbl  NOCPEOCmEoM
2UNEPKAHANLOB.

APTUCTNMYHO BUBPUPYIOUIEE IIOJIOTHO

BakyyMm moxox Ha OCHOBHOE IOJIOTHO, OOeclieurBarollee KaHBY, Ha KOTOPOH CTPOMTCS Halla
MIPOCTPAHCTBEHHO-BPEMEHHAsI PEaIbHOCTh. Bhlllle BakyymMa Mbl HaXOJUM HWHIPAIUEHTHI (TO €CTb,
SHEPIUI0 U KaJbKU/MOP(HOTreHETHYECKHE T10JIs1), YTOOBI CTPOUTh TPEXMEPHYIO (PU3HUECKYIO PealbHOCTb.
Onucannsle Hlennpeitkom Moppudeckue moisi MOTyT ObITh MOHATHI KaK CKaJsipHbIE M0oJs1. OU3NYECKYIO
MaTEepHI0 MOKHO pacCCMaTPUBATh KaK CTOSYHME BOJHOBbIE MATTEPHBI. DTO (popMa CKaJIIPHOTO pe30HAHCA.

CKaJBIpHa}I BOJIHa HEC II0OXO0XKa Ha O6LI‘-IHyIO QJICKTPOMArHUTHYIO BOJIHY. HCCMOTpH Ha TO, 4TO
MCXKAY OTUMU JBYMS BOJTHAMH MOXXHO YCTaAaHOBUTH B3aMMOCBA3b, CKAJIIPHASA BOJIHA HE O6Hap}’)KI/IBaeTC$I

C MOMOMIBIO TPAAUTTMOHHBIX CPEACTB O6H3.py>KCHI/I$I.

PE3OHAHC CO BPEMEHEM



Taxue BOJIHBI 1aBST UM U3MEHSIOT MPOCTPAHCTBO-BpeMsi. OHM CBOOOIHO IBUTAIOTCS B YETHIPEX
u Oomnee m3MepeHusix. CkansipHas BOJIHA MOXKET JBUTATHCS MOJIbKO 80 8pPeMeHU, TO €CTh, MOXKET
HAXOJUTHCS B OJTHOM MECTE U U3MEHATH IMOTOK BpeMeHU (WK apyrue cBoicTBa). OHa MOXKET JBUTATHCS
B pPa3MYHBIX KOMOMHAIMSIX JTHX JBYX NpUMEpoB. Takue MOJIETM MOBEACHHUS OIMCHIBAIOTCS Kak
pe3oHaHcHble sBieHus. Kak BUAMM, PE30HAHC MOXKET MPOSIBISTHCS Pa3IUYHBIMU Crocobamu. 37ech,
KOHIICTILIMS PE30HAHCA MOXKET OBITh BBIpa)KEHA KaK CBS3b MIPEUMYIIECTBEHHO C NPOCMPAHCMEOM WU CO
epemenem. JKumv ¢ CEHYAC o3nauaem 6vimb HACMPOEHHBIM 6 DE3OHAHC C NPOCHPAHCHBOM-
epemerem!

[TPOTPAMMUPYEMBIE ITATTEPHBI

B ocHoBe ckaJisipHOM BOJIHBI JICKHUT CKAJIAPHBIN noTeHiuan. OJHUM M3 TaKUX MOTEHIMAIOB
SBIICTCS ANEKTPOCTATUUECKUN cKalspHbIA moTeHnuan (Cm. pucyHok 2.6). OH mpexacraBisieT co0oit
OCHOBY JICKTPOMArHUTHOM BOTHBI. CKaJIsIpHBIC TOTCHIIMAIBI BHICOKO BHYTPEHHE OPraHU30BaHBI.

Buympenne, ckanapuwlit nomenyuan cea3aH KAk ¢ JAOKATbHbIM, MAK U HEN0KATbHbIM
npocmpancmeom! Cranapuas 60JHA HePEHOCUM NAMMEPHbL Uepe3 UNEPnPOCHMPAHCIEo 8 8uode
ungopmayuu. Camasa 3nauumas XapaKmepucmuka CKAIAPHO20 HOMEHUUANA — OH COOepHCcUm
noocmpykmypy. Konkpemmusie 3nekmpomazuumnsle nammepHvl 3aK00UPOGAHBL UTIU COOEPHCAMCA 8
6éude nammepnoé 6 mom nomenyuane. Takue nammepHvl CHOCOOHBL C6A3bIGAMb IHEPUIO C
HOMOUIBIO 2APMOHUK YACMOM, HAX0OAWUXCA 8 CKATIAPHOM NOMEHYuaIle.

OTU maTtTepHbl MOTYT OBITH 3allPOrPAMMUPOBAHBI HIIM CKOHCTPYMPOBAHBI, YTOOBI CO3/1aBaTh
KOHKpETHBIE 3(PHEKThl B3aMMOJICHCTBHS ¢ MaTepUEe U CBOMMH COOCTBEHHBIMH TOHKHMH TOJsiMU [1].
YnopsinouenHas CeThb NpPOCTpaHCTBA-BPEMEHU/BaKyyMa, OOpa3OBaHHAs CKaJISPHBIM TMOTEHIIUAIOM,
sBisieTcs: N-mepHoi (N>3) ctpykTypoi. Ona cesazana ¢ npocmparcmeom u epemenem! HeBo3MOKHO
BHU3YaJIH3UPOBATh WU MPOUJUIIOCTPUPOBATH, KaK BBHITIsAENA Obl Takas ceTh. BHYTpH ceTH HaxXomsTcs
4acToTa, SHEPrus, IPOCTPaHCTBO U BpeMs. CeThb nmpeacTaBiisieT co00M CKPBITHINA (CBEPHYTHIN) MOPSAIOK U
rojorpaguuecKyro B3aMMOCBs3b BCEX BEIlleH BO BPEMEHH U ITPOCTPAHCTBE.

“IIPOLLI- Pucynoxk 4.3 CoenmHHTEJb HNPOCTPAHCT-BA-
JIOE”

KoopHa- BpemeHu. N-uepnas (nN>3) npocmpan-cmeenHo-epemenHas

Ta mpocT- cembv paccmampueaem NPOCPAHCMBO-8PEMSL Kax
paHctTBa- KoHmuHyym. Hacmpoennas cemv co30aem 2apMOHUYHYIO
ppeNert ;Hnep_ 83AUMOCBSA3b  MEJNHCOY — KOOPOUHAMAMU — NPOCM-PAHCMEa-
KaHATBl  @pDeMeHU MAK, YMO MedxHCOY BHYM-PEHHUMU CMPYKMypamu

cywecmseyem peso-nauc. Ceazu medncoy omoanreHHuiMu coobl-

“BYJIY- MUAMU 68  NPOCMPAHCIMEE-BPEMEHU  YCIMAHAB-TUBAIOMCSL

HIEE” noCcpeoCcmeom  2unepKamanos, 3asU-CAWUX Om  HACMmOmbl

“CEH . ‘;‘;"ngg’f (“‘6omuebnoe okHO ' UNU KOHYENYUSL MENCNPOCPAHCIMEEHHBIX

¢ DaHCTBa- y3106bix mouex bupdena u Tunnepa). I'unepxananvl MONCHO

BpeMeti ecmecmeenHo Hacmpoums.

Hama wntepnperamus: YuupepcanpHas KamuOpyemas Cets (YKC) mpeacraBisier coboit
UMEHHO TaKyl0 IMPOCTPAaHCTBEHHO-BPEMEHHYIO CeTh CO BCEMH  CBSA3aHHBIMH C  HeEH
THIIEPIIPOCTPAHCTBCHHBIMA CBOWCTBAMH. [aKYI0 Cemb MONCHO HACMPOUmMs, ub0 YnopsooueHHble
BHYmMpeHHUe CMPYKMYpPbl 2APMOHUYECKU COOMHOCAMCS C NPOCMPAHCIMEOM-8DEMEHEM U Peazupyiom ¢
nomowvio 3hpexmos pezonanca. HactpoeHHas NMPOCTPaHCTBEHHO-BPEMEHHAsT CETh T'apMOHUYECKH



COOTHOCHTCS C MPOLUIBIM, HAacTOSIIUM U Oyaymum. Hama MHOromepHas denoBedeckas AMHAMUYecKas
CTPYKTYpa CBsi3aHa C TAPMOHUYECKU HACTPOEHHOMN MPOCTPAHCTBEHHO-BPEMEHHON CETBIO.

YEJIOBEUECKHII MO3I" KAK CKAJISIPHBIN ITEPEBOIYMK/UHTEPOEPOMETP

Cucrema, cmocoOHas TmpeBpamaTh CKaJsIpHBIE BOJHBI B DJICKTPOMArHUTHBIC,  a
ANIEKTPOMArHUTHBIE BOJIHBI B CKAJIApPHBbIC, HA3bIBACTCS NEPeBOOYUKOM. 3eMilsi — TUTAaHTCKUUN
eenepamoplnepesoduux  ckansapHoit BomHbl. OHa 00JIaa€T MHOXKECTBEHHBIMH  PE30HAHCHBIMH
ckasipabiMu pexkumamu [3]. 3emurs, Jlyna u ComHile 00pa3yrOT YHUKAIBHYIO CKaISPHYIO CHCTEMY.
Credosamenvho, 3emis — MHO2OMEPHASL CMPYKMYypa.

B wMenbmem wMacmrabe, JAPYrUMH CHCTEMaMHU-TIEPEBOAYUKAMHE SIBIISIOTCS HANPSDKEHHBIC
KPUCTAIIbl, HEKOTOPBIE MOJIYIPOBOIHUKOBBIE MAaTEPHAIIbI, TUAICKTPUUECKUE KOHIEHCATOPHI, IJIa3Ma U
ckanapHvle unmepgepomempul. Henogeueckuii Mo3e TOXKe MEPEBOTINK CKATSIPHBIX BOJIH, TO €CTh, MO3T
MOKET MPeoOpPa3OBHIBATh AJNEKTPOMATHUTHYIO DHEPIHI0 B CKAJSPHBIC BOJIHBI M CKAJISPHBIC BOJHBI B
AJIEKTPOMArHUTHYIO JHEPTUI0. JIEKTPOMAarHWTHAs AaKTUBHOCTh MO3Ta — BHUAUMBIA H3MEPSICMBIH
KoMIoHeHT. CKaliipHasi akTHBHOCTb MO3Ta HEe OOHAPYKUBAETCSI OOBIYHBIMU CPEICTBAMHU.

CkanspHble  BOJHBI MOXHO KOMOMHUpPOBaTb, YTOOBI  CO3/1aBaTh  B3aUMOBJIUAIOLINE
(uaTepdepenunonnsie) narrepusl. Ecin mHTEphEpeHIIMOHHBIA NaTTepH CHOKYCUPOBAaH YMECTHO, OH
OyzeT MposBIATh WJIM CO3/1aBaTh SHEPrHI0 Ha paccTOsSHUM. Takoil mpuOOp Ha3bIBaeTCsl CKAISAPHBIM
uaTeppepomerpom. CornacHo buppaeny, cymiecTByeT CKallsipHas TEXHOJOTHs, CIIOCOOHAsi MepeaaBaTh
SHEPIUIO Yepe3 runeprnpocTpancTBo [4]. Takas TEXHONOIHUS MOYKET MPOSABIIATH SHEPTHUIO B TPEXMEPHOM
MIPOCTPAHCTBE, B HEKOEH OTJNAJICHHOM TOYKE W OKa3blBaTh BIMSHUE HAa (PU3NYECKHE CHCTEMBI,
Haxojdluecs B 3ToM Touke. Ha nanekux paccTosHUSX, NaTTEPHbI MOTYT OBITh 3alIpOTPaMMUPOBAHHBI
WM CKOHCTPYUPOBaHbI B CKaJSIPHBIX BOJIHAX TaK, YTOObI OKa3bIBaTh KOHKPETHBIE B3aMMOBIIUSIOIINE
3¢ deKThl Ha MATEPUIO U TOHKHE MOJIS.

I[TOJIYITAPHASI MHTEP®EPOMETPUA

Pucynox 4.4 Mo3r kak CKaJIsIpHbIii HHTepdepomerp.
Coenacro bupoeny, moze — usnyyamenv u NpUeMHUK CKAIAPHLIX 60JH. J[6a
noayuiapusi 006veOuHsIom ceou (QyHK-yuu, ymobvl 00pa306amsv CKAISAPHLLU
unmeppepomemp,; oHu MO2ym co30a6amsb UHmMeppepeHyuoHHble NammepHsl
U3 UHmMephepeHYUOHHbIX Jayuell, KOmopwvie (QOKYCUPYIOm 3DHep-2uro Uil

T2 ) Humeppepenyuonnas IJIEKMPOMACHUNIHbLE B60JIHbL HA pACCMOAHUU. Coenacro BupaeHy, CKaJIAipHas

AN
Ry IHEPTETHUECKAS MEXHOI02USL UCTIOAb3Y e NPUHYUNDL UHMepPHepomempa, 4mobbl nepeoasams

30HA

Diagram adapted from Bearden

UHpOp-Mayuro u dHepeUIo 8 NPOCMPAHCIEO NOCPEOCNBOM ‘‘2UNEPKANAN08”.
B mpexmeprom npocmpancmee mul He socnpunumaem eunepkanansi. Ho onu
cywecmeyrom. Dhgexmul CKANAPHBIX UHMEPPDEPEHYUOHHBIX TIyUeli MAMepUaIu3yiomes U CmaHo8amcs UOUMbIMU
6 mpexmepuom npocmpancmee. CogepuieHcmeoeanue Mo3ea omkpvligaem — ‘2unepxananvl”, U  OHU
delicmeumensHo NocmosnHo omxpwvimsl. Cywecmeyrom mexanuzmvl ceazu ‘“‘eunep@yuxyuii “ mozea. Koeoa
“yenumenu’” nepeoatom suepeuio, 6osee MOUYHO DMOM NPOYECC MOIHCHO onucamev Kax cunepuennenunz! (Cm.
Ipunoosscenus k enase, Ne 24)

Kopa naByx monymapuii TOJOBHOTO MO3ra 4YeloBeKa (DYHKIIMOHUPYET KaK CKaIsIpPHBINA
unTeppepomerp. Takoe moHumanue paznenser DpsuH Jlacmo [5]. CormacHo Jlacio, Ha aKTHBHOCTh
HEHpPOHHBIX ceTel Mo3ra WM JefiCTBHE MOTEHIMAJIOB, YNPABIAIOLMX 3allyCKOM IEHIPUTOB, MOXKET
3HAYUTENIBHO BJIMATH CKAJSIPHAs TOMOJIOTUS BaKyyMa.



H3MeHeHHS TOMOJOTUH MOT YT BBI3LIBATH CABUT HCﬁpOHHOfI AKTUBHOCTH OT OAHOI'O CJIOXKHOI'O
IMaTTCpHAa AKTUBHOCTH K APYIroMy. Takoe MoxkeT IMPOUCXOJUTH OaXKE€ II0MI HefICTBI/IeM KpaﬁHe TOHKHX
U3MEHEHHI CKaJIIPHBIX TOTCHIIUAJIOB.

B wMo3re mnpowcxomuT ycuwieHHWe KoJeOaHWi BaKyyMHOTO YPOBHS, W JTO IPOW3BOIUT
HaOmogaemMbie 3GGEKTI B MO3TOBBIX cHUcTeMax oOpaboTku mHpopmanuu. Kopa nByx mnosymrapuii
o0yajaeT CrOCOOHOCTBIO TPOM3BOIUTH CKAJSPHbIE BOJHBI M CKAJSPHBIC Jy4d, OOpasyrolmue Ha
paccTossHUU MHTEP(EPEHIIMOHHBIC TATTEPHBI.

B 30He wuHTepdepeHnnM, YaCTOTHBIE MNATTEPHBI CKAIAPHBIX Jy4ed B3aUMOICUCTBYIOT C
¢usnveckoil cuctemoii, 4ro0bl MPoN3BOANTH 3((eKTh MO0 yrnopsaouuBaHus, Tu00 Oecriopsaka. Kak
CKJISIPHBIA MHTEPPEPOMETP, MO3T IMEPeAacT YHEPrui0 U MHOOPMALUIO B TPEXMEPHOM IPOCTPAHCTBE
HIOCPEACTBOM TOT0, 4TO bup/eH Ha3bIBaeT cunepkanaiamu B TUIEPIIPOCTPAHCTBE.

CKaJl}lprle 60JIHbl e3aumodeﬁcmeylom ¢ mouxkumu nonamu. Kozoa ccelnaromcea Ha
ueﬂumeﬂeﬁ, nepe&aiomux IJHep2uro, 6 KOHmeKkcme sbtmenpueeOennoﬁ OuCKyccuu amom npouecc
MOJMCHO Onucamos 00jiee MmOYHO KaK zunepuenneﬂuuz.’

ITAPAHOPMAJIbHA CBA3b

HeBuanMblie acmeKThl CKAISIPHOTO (YHKIMOHHMPOBAHUS MO3ra OTHOCSTCS K IapaHOPMAIbHBIM
asieHusM [6]. CorylacHo bupjeHy, BUieHUE HA PacCTOSHUM, TENENATUs, SICHO3HAHUE, IICUXOKUHE3 U
T.J. - BCE SIBIECHHS KJIACCHUUECKON MapancUXoJOrMi OOBSICHUMBI CBONCTBAMH CKAJISIPHBIX BOJIH.
CkansipHble BOJIHBI, paOoTarollie B THIEPIPOCTPAHCTBE WM BAKyyM€ BHUPTYaJbHOTO IMPOCTPAHCTBA,
CBSI3aHBI C TEM JK€ IOJIEM JAESITeNbHOCTHU, YTO M TOHKas cdepa! HepBHO-cuHanTHueckas ceTb Mo3ra
ujaea’gbHa JUId CO3JAaHUS CKAIAPHOM BOJHBI. B3dThle BMecTe, MO3I M HEpBHas CUCTeMa OOpPa3yIoT
HaCTPOEHHYIO PE30HAHCHYIO CUCTEMY, TO €CTh, HACTOSIIIUN AETEKTOP/U3TydaTeb CKaISIPHbIX BOJIH!

MEXAHU3M MEXIIPOCTPAHCTBEHHOI'O 3AITYCKA

Pucynok 4.5 I'mnepnoJisi Mo3ra. PucyHox cuHmesuposan Ha OCHO8e
Pe3yIbmamos uccie008anuil, OnyoIuKO8aHHvIX 6 KHuce ‘/lpeenss myopocmv u
cospemennas Qusuxa’. Hse OCHOBHbLE popmbl ABNAIOMCA
2UNEPNPOCMPAHCIMBEHHBIMU, ~ OHU  C6A3aHbL € 2UNEePNPOCHPAHCIMEOM.
Konvyeoobpasnas ¢popma nasvieaemces mopom. Tpyouamas ¢popma ¢ 08yma
KOHYAMU Kaxk y CAyX08ol mpyoxu uzeecmna kax mocm unwmeina-Posena.
Buympu smoeo komniecka cywjecmseylom epawjaowjuecs: U CRUpaibHo 3aKpy-
yusarOWUecs ceem U IHepeul, KOmopwvle KaK 3axX6amvl8aiomcs, max u usiy4aomes.
Oma MeHcnpoCmpanCmeeHHas CUcmema OmeemcmeeHHd 3a C653b U 3aAKOPUBAHUE
Hac 6 HauiemM KOHKPEemHOM NPOCMPAHCMBe-8peMeHU — 6 HaueMm NOHUMAHUU
spemenu. Taxoce, 30ecb dice Mbl HAXOOUM MEXAHUIM MEHCHPOCMPAHCIBEHHOU CBA3U, Npeodpa3osaHus u
XpaneHust 3uepeutl u ungopmayuu. Knouegoil acnexm 3moil 51eKMpOMACHUMHOU CUCEMbl — pe3yabmam
KOJUIeKUBHBIX U _CUHEPSUYECKUX 6KIIA008 ulecmi KOMNOHeHmos mo3ea (cm. mexkcm). (Cm. Ilpumeuanus x 2nage,
MNe 25)

JlanpHeliliee pa3BUTHUE TUIEPIPOCTPAHCTBEHHBIX ACHEKTOB (PYHKIIMOHUPOBAHUS MO3Ta
NpeJCTaBIeHO B NyOnukauuu Jlpesuss myopocms u cospemenHas usuxka. B 3Toil  KHuUre



UCCIIEIOBATEeNId ONMUCHIBAIOT HAHECEHHE Ha KapTy TPEXMEPHOH KOH(UTrypaly MarHUTHBIX MOJeH,
MIPOU3BOIUMBIX MO3TOM.

Uro yHHKaJIbHO B CTPYKTypax MarHuTtHOro monsa? OHM  TpeAcTaBiIsIOT  co0oid
TUIIEPIPOCTPAHCTBEHHBIE CTPYKTYPbl! DTH CTPYKTYpBI ABJISIOTCS MEXaHU3MaMU JJI BBOJIA OCO3HAMUS
BbIIIE (PU3MUECKUX CUCTEM — BHE HAIIETO MIPOCTPAHCTBA-BPEMEHHU.

UYroObl cpenaTh HaHECEHHE Ha KapTy, NOTpeOOBaliCsi WHCTPYMEHTapuUi OYEHb BBICOKOM
ToyHOCTU. Hapsny ¢ mpyrumu cnenuanbHBIMH NMPHOOpaMU, Ui 3TOHW LEenu Hcnoib3oBaics [Ipubdop
CaepxmpoBonumoii Kanrosoit Mnrtepdepentun (SQUID). UyBcTBUTENBHOCTh 3TOr0 000pyIOBaHUs
OKa3ajach CIIocOOHOW 0OHApYKMBATh CUITY IIOJIS, BEJIMUMHON ¢ HaHOTayce (MUIUTHapaHas Jacts ['aycca
—10%. D0 OuCHD MaNCHBKAs CHIIA IIOJISL.

Byayun HaHeceHHBIM Ha TPEXMEpPHYIO KapTy, TPEXMEPHOE MAarHUTHOE HU3MEPEHHE BBISIBUIIO
YHUKAQJIbHBIE KapTUHBI 2UNEepnpoCmpancmeeHHblX noaesvlx cmpykmyp. VccnenoBarenn ONKMCBHIBAIOT

CIIEYIOILYIO KapTHHY:

“Oowan 2eomempusn npeocmaensem cooO0il IITUNCOUOHYIO BLIMAHYMYIO CPHeEPoUdanbHyIo
nonoCmb,  CO0EPHCAWYI0  NOONPOCMPAHCIMEO  MOPOUOA, NEPECceKaemMo20 2UnepooIudecKum
HeJUHeUHbIM Mocmom DuHwmenna-Pozena... (Ha amepukanckom xcapzone) noa0cms AUYEGUOHOU
dopmul, cooeporicawiana nonuuk, nepecexkaemulii cocuckou” [7].

B opurunanbHOW nyOnuKanMu KHUTU J[pesHsas Mmyopocmsb U CcO8peMeHHas @u3uxka He
NPUBOAATCS WLTIOCTPAIMH, TIOATOMY B 3TOM TEKCTE MBI NPHUAYMaId CBOM COOCTBEHHBIE PUCYHKH.
CTOUT NOHATH, YTO HUXKECIIETYIOLIEE SIBJISETCS TOIBKO BU3YyalIbHBIMU MPEICTABICHUSIMHU, TOCKOIbKY HE
OBLIO IPSIMOTO AOCTYIA K JAaHHBIM HCCIIe0BaTeNeH.

Pucynok 4.6 I'mmepnpocTpaHcTBeHHbIe COeIUHUTENU. Top (popma nonuuxa) sensemcs
MeNCNPOCMPAHCMBEHHBIM 8UXpeM (8oponkotl). On croucmslii KAk ayK, ¢ OpyeuMu mopamu, 6CMAGIeHHbIMU
enympov. Top xpanum u nepesooum sHepeuro u uHpopmayuro. 3amemvme, WMo MOp AGNAEMCA OPEOIOM,
Komopbwili paccmampusaemcsi 0yxosHo uiu memagusuuecku! Ilonepeunoe ceuenue mopa npedcmagisem cooou
nemiio 6 opme 60CbMEPKU — YHUBEPCANbHYIO Xapakmepucmuky macwemusmal Mocm Oiinwmetina-Pozena
ABIAEMCIL COCOUHUMENEM C SUNEPNPOCMPAHCIMBEOM U NAPATIENbHBIMU PEANbHOCHMAMYU NPOCMPAHCMEA U 8PeMEHU.

T'UITEPIIPOCTPAHCTBEHHBIE ®OPMbI

Hunmuaapudeckas Gopma ¢ KOHIITAaMU KaK y CIIYXOBOW TPYOKHM M3BECTHA KaK MOCT DUHINTEHHA-
Pozena. 9mo eaw coedunumenv ¢ eunepnpocmpancmeom u napaiienvHuiMu peanvhocmamu! Popma
MMOHYMKA HA3bIBAETCS TOPOMAOM WM TOPOM. Top — 3TO TMIepnpocTpaHCTBEeHHas (opma, CBs3aHHAs C



(dbopMHpOBaHUEM NPOCTPAHCTBA-BPEMEHHU. BHYTpHM 3TOro THOEPIPOCTPAHCTBEHHOIO KOMILIEKCa
CYILIECTBYIOT BpalIalOUIUMNCA U CIHUPATBHO 3aKPYUUBAIOIIMICS CBET U SHEPIUH, CO3JAIOLIUE CUCTEMY,
OTBETCTBEHHYIO 3a CBsI3b M 3aJKOpPUBAHME HAC B Hallle KOHKPETHOE MOHUMaHHe spemenu. B Hem
COJIEP’KUTCSI MEXAHU3M JIJISI MEKIIPOCTPAHCTBEHOTO OOIICHUS, a TAaK)Ke JJIs MPEBPALICHUS M XPAHCHUS
sHepruii u nHdopmanuu. B cpegHem mo3re

“naxooumca penAMUGUCMCKAA RNPOCMPAHCHIBEHHO-6DEMEHHAA NOAOCMb C JOKAJIbHO-
CE6EPHYMBIMU 2UNEPRPOCMPAHCIMECHHBIMU MOCHAMU, KOMOpPble N00GEPZAIOMCA 2APMOHUYECKUM
Pe30oHaHcam ¢ MACHUMHBIMU U AKyCmu4ecKkumu  cmumynamu. Brawuenus  noumu
acmponomuueckue” [8].

CHUHEPTUYECKAS 'EOMETPUA

KoHndurypanuss MarHuTHOro noJjisi MO3ra IpeJCcTaBlseT co00il MeXNpPOCTPAHCTBEHHBINH BUXPb
(BOpPOHKY), CBS3bIBAIOLIMN BHEUIHIO BcCelleHHYI0 ¢ HEBUIUMBIMU BHUPTYAJIbHBIMH H3MEPEHUSIMH,
HaMHOI'O YJaJE€HHbIMU OT HAIIero HOPMaJbHOI'O CO3HATEIBHOTO OCO3HAHMS U (U3MUYECKUX UYBCTB.
I'eomeTpust 3TUX MarHUTHBIX THIIEPIIPOCTPAHCTBEHHBIX CTPYKTYP — PE3YJIbTAT COYETAaHUS MAarHUTHO-
IIOJIEBBIX JEHCTBUI IECTH KOMIIOHEHTOB CTPYKTYPbI MO3ra. DTO BaXHO OCO3HABaTh!

O61une TPEXMCPHBIC II0JII BO3HHUKAKOT B PE3YJIbTATC AKTHUBHBIX W CYMMApHBIX JEUCTBUN
manamyca, cunomajiamyca, cunokamna, MUHOANUH U COBMECHIHBIX (1)YHKIII/IOHI/IpOBaHI/II\;I ZZ/lI’lOd)MSCl u
WUUKOBUOHOU Jicellesbl.

Bce ymu Komnonenmul 001)CHbL CUHEPZUYECKU padomamy emecme, 4HMOObl CO30A6amMb
UOeanb Ll KOHMYP MAZHUMHO20 hoasa. Eciu nwo6oit uz wecmu KOMnOHEHmMO8 He AKMUGEH, UU
ecnu Oelicmeue xoms 0vl 00H020 KOMnoHenma youpaemca (u3-3a CunoQynKyuu uiu de3oeiicmeus),
MO M032 He GbINOJIHAEM CE0€il MAKCUMAILHO 603MONCHOU MACHUMHOU 2UREPRPOCHPAHCHEEHHOU

¢ynxyuu.

DTO 3HAYUT, YTO HEOOXOAMMO MPEHUPOBAMb AKMUBHOCb U GbINOIHAMb YNPAXCHEHUS, €CIU
WHIVBUAYYM JKEJIaeT pa3BHBAThCSI B CTOPOHY CBOWX ITOTCHIIMAIBHBIX THUIEPIPOCTPAHCTBEHHBIX
criocobHocTeil. OMHAKO, UMEHHO Haul NOMEHYUAL NPoOYIcoaem 6ce 0OIACMU MO32d, U Mbl MONCEM €20
oocmuyb!

CTUMYVYIJIbI MO3I'A

CormacHo mccienoBarensaM, MacTepa Talul3bl IEMOHCTPUPYIOT MarHUTHBIC IOJIA, 6bIMAHYNIbIE
10 BEPTUKAJIBHON OCH, TO €CTh, HA JUIMHY LMJIMHApHUEcKoi TpyOsl MocTa DiiHmreitHa-Pozena. Takoe
YAJUHEHUE BEpPTUKAJIbHOW OCH YyKa3blBaeT Ha OOJBIIYIO CTENEHb MOTEHIUAIBHOTO HW3MEHEHHS
3¢ eKToB TpocTpaHCTBa-BpeMeHH. MrTak, MacTepa TaWI3bl BEpPOATHO MOITM BIUATH (eciu He
nosopauueams 6cnAmy) Ha TIpolecc crapeHus. lccnenoBarenu mpeAnonararoT, 4ro, Hapsay C
yMecTHOH (opMmoii Taii3sl, u3ydeHue CBslIeHHON ['eoMeTpuu SBISETCS MOIIHBIM CTUMYJIOM ISt
Mosra. Takke XopoIu o0MpHas 00JacTh IBWKESHUN yueyn win ganyneyn [9].

Kozoa evt pabomaeme c zeomempueii, “yeivbl u cxemvl UMEOM CE0U NPOCHIPAHCHIEHHO-
epemennvle ananozu ¢ Pazyme, /[ywe u /lyxe” [10].

Bcest reomerpusi mMeer CBOM COOTHOUIEHUSI B ““YaCTOTHOM 30HE”, 30HE, B KOTOPOW MO3T
(GYHKIIMOHUPYET DJIEKTPOMArHETUYECKHU. DJEKTPOMArHUTHAsT AaKTUBHOCTh CBOWCTBEHHA CKaJSPHBIM



INOTCHIUAJIaM MW THUIICPIIOJISIM. KOHe‘{HO, ece esuszyanuzayuu, HAIPaBJICHHBIC Ha CO3HATCIIbHYIO
AKTUBU3AIIUI0 MO3I'OBBIX LCHTPOB, SABJIANOTCA npAMbIMU CMIUMYTIAMU BHCKTPOMaFHHTHOﬁ AKTUBHOCTH
mosra! Cosnanue u Hamepenue ynpaejisirom akmueHoCcmsio zunepnwzeﬁ mo3ea.

} Pucynok 4.7 MpIcjIb KAK MHOTOMEPHBbI (PPOHT CKAUKA YIJIOTHEHMSI.
Mem(gggﬁﬁiff;%m (Cxema npusedena uz Mampuywr ). HUnugopmayus u mvicio 6xodsm 6 mos2 6 6uoe
YIUIOTHEHHS, MBICIH 2UNepnpoOCMpPancmeeHHo20  MHO20-MEPHO20  (ponma  ckauka yniomuenus. Mose
\"”"”V‘T';v_"/”'(’n:f,;',"“"" obnadaem MHO-JHCECMBEHLIMU CUCMEMAMU, CKOHCMPYUPOBAHHBIMYU, HMOObL  pe30-
s S e HUpOGAMb ¢ pA3HOOOpAzUeM  MASHUMHBIX U aKycmudeckux cmumynos. Kak
KPUCMALIUYECKAS.  Pe3OHUPYIOWAs OpeaHU4eckas CMmpyKmypd, Mo3e — Nepesooum
VHUBEPCANLHDIIL YACMOMHbIL CREKmp 8 djeKkmpuueckue umnyivcol. Kocmu uepena,
Haps0y ¢ GHYMPEHHUMU HCUOKUMU KDUCMAIULECKUMU CIPYKIYPAMU YCMAHABIUBAION
2APMOHUYECKUL PE3OHANC C YACMOMAmMu U3 NPOCMPAHCMEA bLCUC20 USMEPEHUs. Dmu
bonee 6bICOKUE HACMOMbL NPeoOPA306bIEAIOMCS U CEA3BLEAIOMCA C MPEXMEPHLIMU
ONeKMPOMASHUMHBIMY  NOTAMU  NOCPEOCMBOM — KAHANO8 — CNONCHBIX — SUOPAYUOHHBIX
nammepHos 6 KPUCMALIUYECKUX CIMPYKNYPax..
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3aTBUIOK

YKUBOM KPUCTAJI

Mo3r MoxeT OBITh OMHCaH KaK “KpUCMALIUYecKds pe3oHUpyiowas opeanuieckas cmpykmypd,
ocnosvisaiowas paszym. Ilockonvky pazym npoxooum uepes mo3e, ¢ MO320M PE3OHUPYIOM pPA3IudHble
aHamomudeckue cmpyKmypvl u co30aiom KoHKpemHbvie acnekmwsl pazyma’ [11]. UeTbipe cUCTEMBI B
YeJIOBEYECKOM dYepere CO3/JaHbl TaK, YTOObI Pe30HUPOBATH C OTIACIBHBIMH (PYHKIMSIMH. DTH YETHIPE
CUCTEMBI:

* 1Ba nosymapus (GyHKIMOHUPYIOIIKE KaK OJHa CUCTEMA)
* YyBCTBUTEJBHAS KOPA FOJIOBHOI'O MO3Ta

* TPETbU U OOKOBBIE JKETYAO0UKU

* caM 4epen

Kaxnas cucrtema Mosra (yHKIMOHHPYET OTIENBbHO, YTOOBI MpPUHUMATh, 00pabaThiBaTh U
YCWJIMBATh a3 IMYHbIC aCMeKThl YHUBEPCAIBHOTO YAaCTOTHOTO CrHekTpa. Yepem COCTOMT U3
KPUCTAITUYECKONH CTPYKTYphl. KpucTannudeckue HOHHBIE CTPYKTYpPbBl — O3TO COEAMHEHHUsS Ccolei
Kby ¥ pocdaTos.

Taxoii mamepuan cnocoden nooepzamvbCca 0UeHb CAOHCHBIM eudpauuam, oopazyrouwjum 12-
MEPHYIO 2UNEPRPOCMPAHCIMEEHHYI0 noegyio cmpyKkmypy unu cems. Cembs cea3zvieaem mpexmepHble
noA ¢ 2UNEPRPOCMPAHCIEEHHBIMU UM EPEHUAMU.

PE3OHATOP MbICJIN

Uepen coCTOUT U3 MATH KOCTEW, y4acTBYIOIIMX B OOpa30BaHHWU PE30HAHCHBIX MATTEPHOB B
MOJIOCTH ueperna. Bmecre, 5T marTepHbl OTBEYAIOT 3a IMEPEBOJ THIIEPIPOCTPAHCTBEHHOTO (pOHTA
CKayKa yIJIOTHEHUS (pe3ysbTaT MBICIN) B CUTHAJI, KOTOPBIA PETUCTPUPYETCSA B MO3TE€.

Ha pucynke 4.8 Mbl BUIUM NATUKOHEYHBINA PE30HAHCHBIN MATTEPH, YCTAHABIUBAIOUIUNACS MEXKITY
IIATBI0 YEPENHBIMU KOCTAMH. BHYTpEHHHE CTPYKTYpbl B IOJOCTH 4Yeperna — caM MO3I — TaKkKe
0o0pa30BaHbl U3 KPUCTAIIIMYECKOT'O MaTepuraa.



INE

Kpucmannuueckuii o & » nepen
- « N .
omoen aunepnpocm- . xyp N N et (cneBa)
PAaHCMEEHHON UOHHOU LA } ‘\ el o
- ’
mampuybl ez h "
[; o il SN
Kapoonamul Kanvyus “_‘, ! ‘ ¢ N e
docpamur i Y TN
g n PAN
h - N
. J
/ At LS

1] - \ ‘\
] ’ - .
M ’I ). . ‘\‘
{ B ' s
reMst Y s ol ! epen
e — = (cripaBa)

3aTBUIOK
(crpaBa)

Pucynok 4.8 Mo3r kak 1ieieBp CBSILLIEHHOH reoMeTpuu. (Juacpamma é3sma uz Mampuywr 111).
Ilams omoenos xocmeil yepena co30aiom pe3OHAHCHLLL NAMMEPH 60 GHYMPEHHUX HCUOKUX KPUCMALIUYECKUX
cmpykmypax moszea. Ceazvigaiowjue O0po30bl NAMU 2NAGHBIX KOCMEU Yependa NOo3601AI0M NPOUCXo0umy psoy
JIUHEUHBIX U HeUHEUHbIX OBUMCEHUL U CNOJNCHbIX eubpayuil. Ecmecmeennas pesonancnas uacmoma uepena
nesicum 6 oonacmu 840-890 mezazepy [maxoce, pesonancruas wacmoma J{HK] (meregponnas wacmoma Kiemox).
Kpucmannuueckue cmpyxmypul uepena nosgonsiom ¢opmuposanue 12-mepHoii  eunepnpocmpancmeenHol
nonesou cmpykmypbi (cemu). Pe3onanchuiii nammepn, Komopulii Mbl UOUM HA PUCYHKE, - NAMUKOHEYHAs 36€304.
Omom I[lanmakns — cumeon opesHnezpeyeckoll WKobl mamemamuku, ocnogantol Ilugazopom. Ilocpedocmeom
PA3TUYHBIX COOMHOUWIEHULI PUCYHKA 8blpadicaemcs omuoueHue 3010moeo cevenus Qu (@) (1.618). Taxas
2e0MEempU1ecKas CmMpyKmypa pe3oHupyem ¢ 6blCUUMU USMEPEHUSMU, CEEIMOM U 36VKOM.

Komiuiekc pasymM-mMO3r yCTaHaBIMBAE€T B3aMMOCBS3b IIOCPEACTBOM IIOXOXKHUX HAa AHTCHHBI
CTYKTYp MO3ra, 00pa3ys Ha MUKPOCKOIIUYECX YPOBHSX dHepeemuyeckue wiadnons. IIpouecc BKIOYaeT
npeoOpazoBanue Pypbe rogorpapuueckux MATTEPHOB W3 THIEPIPOCTPAHCTBEHHO 3aKOJUPOBAHHON
uHpOpMAllUK B 3JIEKTPUUYECKHE BBIXOJHBIE CHUTHAJIBI MO3ra. MBI paccMaTpuMBaeM MO3I Kak ILIEIEBp
CasiienHoit I'eomerpun. KocTHble cTpyKTyphl yeperna oOpa3yroT MOJIOCThb, CIIOCOOHYIO CBOpPAaYMBATh
of11ee mnoie.

I'amepos u [lenpoy3 u3yyanu MUKpOTPYOUaTyI0 CTPYKTYPY MO3TOBBIX KJIETOK M MPEINoaraT,
YTO OHU BKJIIOYAIOT B CEO0Sl aCMEeKThl Pa3yMHOCTH M SIBISIIOTCS MECTOHAXOXKJICHHEM CO3HAHUA.
MukpoTpyOKa UM IIUTOCKENET KJIETKH IEMOHCTPUPYET CBOMCTBRA, MO3BOJISIOMINE (DYHKIIMOHHPOBATH Ha
KBAaHTOBOM YypOBHE B Ieisix oOmena wuHpopmarmedt [13]. Boma BHyTpu MHKPOTPYOOK MOKET
CTAHOBUTBHCA BBICOKO CTPYKTYPUPOBAaHHOM M OPraHM30BaHHOM IIOCPEJICTBOM KBAHTOBOW CBSA3U C
MTOMOMUIBIO IPOCTHIX NEUCTBUHN (DOKYCUPOBKYU U HAMEDPEHU.

PE3OHAHC TPEBVET 3APAJIA

Pe3oHaHCcHBIE cHCTEMBI MO3Ta 3aBUCSAT OT CIOCOOHOCTH OHMOJIOTMUECKHUX KIIETOK YIEp>KHUBATh
ANEKTPUYECKUN HOHU3MPOBAHHBIA 3apsi. biarogapss >I€KTpUYECKOMY HMOHU3UPOBAHHOMY 3apsany
Cosnanue modcem svipadicams ceds 6 mamepuu!

YroObl B cucTEMe MO3T-HEpBHAs CUCTEMa Bce padoTano Ha ONTHUMAJIbHBIX YPOBHSX, TPEOYIOTCS
BBICOKHE JSJICKTPUYCCKUEC ITOTCHIIUAJIBI. JIJ'IH IIUTAaHUA CUCTEMbI Tpe6yeTcsI MHOT'O 3JICKTpHUYECCTBA. KOF}Ia
MBI HECEM BBICIIYI0 €MKOCTb 3aps0d, Mbl CIIOCOOHBI BbIpaxaTh CO3HaHHE B MaTepuu — TO €cTh, Jyx
BbIpakaeT ce0si B OMosornu. EMKOCTh MOXKET ObITh yCHJIEHa MocpencTBoM TexHuku bamancupoBku
OMIL.

MHOI'OMEPHBIE CXEMBI CBSI3EN



¥ o Pucynok 4.9 Beicmime cxeMbl Mo3ra TpeOyWT BbICLIEr0 3apsiia. Oma

1/ +
/J‘_* X " wwmocmpayus Konyenmyaauzupyem mpeboganue evicuieco “zapaoa’ 0 akmueuzayuu
T F = dyHKYUll  BbICUUUX MO3208bIX CXeM. 3apsa0 unu NOMEHYuanl GO3HUKaem nocpeocmeom
Vi & yCnewHou akmuguzayuu 6ce 0OOabUe20 U 00Nb-Ue20 YUCIa KIemok 0en020 u cepo2o
[ 4] + gewecmea Mo3ea U No360HOYHUKA. Bonee evicoxull 3apso0 aensiemcs IxKeueaneHmom boiee

BbICOKOU  eMKOCMU UMY  XpaHeHusi diekmpuyeckozo nomenyuana. Cxemvl Mo32a
coomuocames ¢ wacmomamu cgema. Ha snepeemuueckom ypoene uacmomovl cema Mems-
2 tomest 6 coomgememeuu ¢ ygemom. CoomeemcmeenHo, pacmem KiemoyHoe OCO3HaHue, U
Co3Hanue cnocobHo 6onee nezko Guipadxcamv cebsi noc-peocmeom mena!l Bospacmanue
SHEep2eMUUeCcK020 NOMOKA U AKMUBUZAYUS KIIeMOK M032d — KIIOYU K PACUUPEHUIO OCO3HAHUSL
u docmudicenus ouanoza c [yxom. (Cm. llpumeyanus k 2nage, Ne 26)

3AKOH OKTAB

Mbl  Do3HaKOMWIM € HMAEEH, UYTO  MO3I  CKOHCTPYMpPOBaH C  INPUPOIHBIMU
runepQyHKIHUOHATBHBIMA CIIOCOOHOCTSIMHU. DTH TUNEP(YHKIMH SBISIFOTCA KIIOYOM K pa3rabIBaHUIO
3araJlok Hallero BpPOXKJEHHOI'0 NMapaHOPMaJbHOIO MOTEHIMAajda U CIIOCOOHOCTH BIUATH Ha MaTEpUIO U
IIOJIEBYIO CTPYKTYPY € BBICHIMX YPOBHEN BUPTYaAJIbHON PEAIIBHOCTH.

CrnenoBarenbHO, COBCEM HEYAMBHUTEIBHO, YTO CYIIECTBYIOT ‘“3JIEKTPONPOBOJKA” MU CXEMa,
o0ecreynBaoIe pa3InyHble CIELUANbHbIE MPOLECChl, OTHOCSIIUECS KaK K HOPMAalbHBIM, Tak M
MHOTOMEPHBIM () YHKITHSIM.

beuto HanAeHO, 4TO cxeMa MO3ra, OTKpbITas Tumoru Jlupu, cormacyercs ¢ 3aKOHOM OKMas.
CymecTBytoT BoceMb cxeM Mo3ra [14]. EcTe MHOTO IpUMEPOB TOTO, YTO OKTAaBa UI'PAET 3HAUUTEIBHYIO
ponb B Hamel xu3Hu. Hanpumep, mbl Haxoaum, uto U 13un coctout u3 64 rekcarpamm (ocHoBa ).
AHaNOrM4yHO, COBpPEMEHHbIE TeHEeTUKH OoOHapyxuiau, uyto nuanor JHK-PHK — wmonekynapuas
MHGOPMALMOHHAs CUCTEMa, YIpaBIIAOLIas )KU3HbIO U IBOJIOIMEN, — nepeaaercs 64 (8x8) komoHamu

[16].
CXEMBI COOTHOCSITCS C LIBETOM 1 3APSIOM

l'oBopsT, 9TO Kaxmast U3 MEPBBIX CEMU CXEM MO3Ta PE30HUPYET C KOHKPETHON BHOpaAIMOHHON
4acTOTOW LIBETOBOI'O CIIEKTPA: B BO3PACTAIOIIEM IOPSAJIKE — KPAaCHBIN, OpaH)KEBBIM, JKEITHIN, 3€JICHBIN,
roiay06oii, uHAUro U huosneToBslid. BooO1iie roBopsi, mepBbie YEThIPE CXEMbl MOTJIHM Obl OBITH IPHUPABHEHBI
K pabore IeBoro mnoxymapusi, Bropeie 4derbipe (5-8) — mpaBoro. Kak TakoBble, CXEMBI JIEBOT'O
MOJIYILIApHsT OTHOCSITCS K 3€MHBIM JIeJlaM, B TO BpeMs, KaKk CXEMbl MPAaBOro MOJYIIapus MOCBSIIEHbI
BHE3EMHBIM WJIH BOJIIOLIMOHHBIM LIETSM.

Hame co3nanne paccMaTpuBaeTcst Kak OTHOCAILEECS K TEM K€ CaMbIM CEMHU YacTOTaM U I[BETAM.
CrnenoBaTenpHO, Halle OCO3HaHWE (OPMHPYETCS CMEINIAaHHBIMH KadeCTBaMH BHOPAIIMOHHBIX YacTOT,
AKTUBHBIX B 9THUX CXEMaX.

Takoe cMelIeHne Pa3Ho€ y KaKI10ro 4€J10BE€Ka. Kozoa CO3HaHue pacuiupsemcs, 6povlearomcs
Oonee evicokue YpPo6éHU CXeéMbl Mo32a. B smom CMblCile, 6 M032€ )aice cyuiecmeyrom nopozcu cxemaol.
3anumanco aKkmueHoOM pezyaupoearnuem ceKkpeuuu CoOpmonos mosieca, mvl co30aem 6 Hem XumuuecKue
U3BMEHEHUA, nOo360/IAIOUIUE PACKDbIGAMb YyCUIU6AIOULUE ACNEKNM bl CO3HAHUA.



Pabomut 0-pa Tumomu Jlupu, kak u opyzux ucciedosameneii, COOMHeCIU UHOUBUOYAIbHbIE
cxemuvl mo32a ¢ e20 onpeoeneHHvimu ooracmamu. Kaxcoaa uz cemu obnacmeii mosea ycneuwiHo
6HOCUM C80Ul 6K1AO0 6 NOObemM IJIeKMPUYECmEd UIU HOMEHUUATIbHO20 3apA0A  MeHcOy
MEHAIOWUMUCA CePbIM U DenbiM Geuyecmeom mo3ea. Imo dce OMHOCUmMCA K cucmeme
MO032/N0360HOYHUK, KAK K eOuHomy ueaomy. benoe u cepoe eewecmeo uepedyromcsa, exknaovieasn
OMPUUAMENbHBLIL U NONOHCUMENbHbIE 3apA0bl U padomas emecme Kax KOHOeHcamop (Kak 6
I1eKmMPOHUKeE) 0151 HAKONTEHUA Y8EeITUYUBAIOUUXCA 8ETTUYUH 3aPADa.

Ecnau y¢pghekm emkocmu yeenuuugaemcsn (cm. pucynok 4.9), smo eausem na HacCmpouKy eceil
cxemul M032a. IMo umeHsaem Yacmomy 6ce20 mMo3206020 pumma. Mo3zoevie KiemKu cmanoeamcs
HACMPOEHHbIMU Ha 0071€ee 6blcOKUE Yacmomol, U, MAaKum oopazom, Oyoym peazuposamsv Ha
nonyuenue u Xpanenue donee MoOHKuUX Inepeuil. B maxom cocmoanuu knemxu yoepicueaiom donee
6bICOKUIL YPOBEHb OCO3HAHUAL.

OcHOBHas 1eJb Tela — yAep)KUBaTb MOHU3UPOBAHHBIM 3apsi Tak, YTOObI CO3HAHUE MOIJIO
BbIpakaTh cebs uepe3 Teno [16]. Bes cucrema (yHKIMOHHpPYET HAa OCHOBE XMMHYECKOW aKTHBHOCTH,
MOHU3UPOBAHHBIX KHUIKOCTEH, IOTEHIIMAIOB, XPaHEHUs 3apsi/ia U SJEKTPUIECTBa.

H3zmenenue wacmomel Mmo032a  IKEUBAIEHMIHO  U3MEHEHUI)  pAOOYUX  COCHIOAHUU
UHOUBUOYATIbHBIX CXEM.

XUMHYECKHE COEJUHHUTE/IH

Hepenasa cucmema — cyuwjecmeennwlii KomMnonenm cxemol mo3sza. Kax ezo npooonscenue, ona
cayycum 0 yCuJieHusi cMrHaioB mo3ra! ToHko HacTpoeHHasi, 310pOBasi, JHEPrU3MPOBaAHHASA
HepBHAasl CUCTeMa yJy4liaeTr padoty mo3ra!

Hepenaa cucmema — ymo 3amKHymas cemeo, naaearouian ¢ pusuueckom mene. Teno nepenoii
cucmemul OmoeyneHo Om (uzuuecko2o meina, mo ecmov, HEPevl U Mejl0 He HAX00AMCA 6 KOHmaKme.
Eouncmeennasn ceazo mexncoy ymumu 08yms OmoeabHblMU Meaamu 0Cyuiecmeniaemcs nocpeocmeom
XUMU4ecKux peaxkyuil — nepeJaT4uKoB XMMH4YeCKUX TOPMOHOB.

rOpMOHBI q)YHKI_II/IOHI/Ipy}OT KaK IIepeAaTINKN YaCTOTHBIX ITaTTCPHOB.

Komnnekc mo3e-nepenan cucmema @yHKyuonupyem Ha O0OHOM YPOBHE CO3HAHMSA.
Du3suueckoe meno QynKyuonupyem Ha Opyzom OmMAUYHOM YPOBHE CO3HAHUS. Dmu 0éa ypoeus
CO3HANUA 00WAIOMCA ROCPEOCMBOM XUMUYECKUX TIePeIaTYMKOB TOPMOHOB.

MBI HHTEPIPETUPYEM CBOU YYBCTBA MTOCPEACTBOM ITHX XMMHUUYECKUX BEIIECTB!

Tabnuya 4.1 Xapakxmepucmuku cxemuvl Mo3ed

CXEMA OBJIACTH MO3I'A IIBET I'EOMETPHA
YACTOTA

8 Henokanvnasn Bae tena MmuoromepHas
Keanmoeasn



7 Memanpozpam- [lepennue nonu ¢buoneToBbIi MHuoromepHas

Mupywwasn
6 Heiupo- [IpaBoe nmonymapue WHIUTO MHoromepHas
2eHemuYecKasn 3 jIeBBIE IOJIH
3 npaBble A0THU
S) Heupo- Kopa npasoii roiryooi MmuoromepHas
comamuueckan CTOPOHBI
BnyTtpennnii Mo3r
4 Couuo- JleBbIit HEOKOPTEKC 3eJIEHBIN Esximnosa
Cexcyanvnasn
3 Ceaszvleanue Kopa neBoit ctopoHbl JKEIITBIN EBximmnmoBa
eépemeHu
Cemanmuueckasn
2 Imoyuonanvnasn Tanamyc, 4-i OPaH>KEBbIN EBximmgoBa
KEIyI0UEK U
BapOJIUEB MOCT?
1 buo- CtBON MO3Tra KpacHbIN EBxmmgoBa
sbvlicusarowian

To ecmv, mMbl unmepnpemupyem ceou 4yecmeda NOCPeOCHEOM OeliCmeus 00H020 YPOGHA
CO3HAHUA, COOMHOCAWLE20CA/00Wawezocsa ¢ Opy2um uepes Xumuueckyrw akmusenocms. Kozoa sma
cucmema He TOHKO HACTPOEHA, Ko20a makoe odujeHue He (QYHKUUOHUpYem HA ONMUMATLHBIX
YPOGHAX, HALlle OINYINCHHE PEAJbHOCTH, KOHEYHO, MOKET OBITh MCKAKEHHBIM! IMoyuonanvHoe
Dasnogecue  HANPAMYIO C6A3AHO C XOPOULEll CBA3bI0 MeHCOy 08YMA OMOEAbHLIMU YPOGHAMU
CO3HaHuA. Ima cucmema 00UIECHUA C6A3AHA NOCPEOCMEOM NEPEOAMUUKOE XUMUUECKUX 2OPOMHOE.

HIPEJIIIOYTHUTE/IBHBIE I1YTH, H3MEHAEMBIE CO3HAHUEM

Cuznanvt mo3ea npubLIYHO 0BU2AIOMCA NO ONPEOeNeHHbIM NPEONnOYMUMETbHBIM NYMAM.
Ooépasno 2060pa, nymu Cc1e006aHUA GbIOUPAIOMCA U3 MbBICAY B03MONCHbIX nymeul. Oowasn
AKMUGHOCMb M032a uzpaem poab “HACMPOUKU” U MOOYIUPOBAHUA CUZHAN08. INeKmpuuecKue
HOMEHYUAIbL 8 MO3206bIX NYMAX MO2YN OblMb U3MEHEHbl NOCPEOCHBOM OeAMeTbHOCMU CO3HAHUS,
mo ecmov, Hamepenuem. Cnedosamensho, He CyliecTBYeT NMPUBBLIYHOTO0 MBICJIEHHOT0 MATTEPHA,
KOTOPBIi MbI He MOTJIN Obl U3MeHUTb. CeKpeyuio Xumuueckux euiecme mo32d, 20pMOoHbl, MOHCHO
Koumpoaupoeamy Oeiicmeuem co3Hanusa. Cekpeyus 20pMOHOE UIMEHAEmM  IeKmMpuyecKue
HOMEHYUAIbl 8 NYMAX.

2 BaponMeB MOCT — 10JIOCa HEPBHBIX BOJIOKOH Ha IMOBEPXHOCTHU KEJIYyJO4YKa CTBOJIA MO3ra, CBA3bIBarOIlast npo,uontaTmﬁ
MO3I' U MO3XKCUYOK C BEPpXHUMHU YaCTAMU MO3ra. (HpI/IMe‘laHI/Ie HepeBOIL‘—II/IKa)



CoOOTBETCTBEHHO, HE CYIIECTBYET AMOLMOHAIBHOTO OTKJIMKA, KOTOPBIM ObLIO ObI HEBO3MOXKHO
n3MeHUTh. HOBbIE BBIOOPHI MyTEH CUTHANIOB yCTAHABIMBAIOTCS KaK XPAHSIIUECS B KJIETKAX MATTCPHBI
MOTEHIIUAJIBLHON YHEPTHH.

Ilocpeocmeom aKkTa CO3ZHAHMS, MULIUOHbL KIEMOK M032a MO2YM Oblmb AKMUGUPOBAHbL U
6HOCUmMDb CBOIl 6KN1AO 6 CO30aHue 00.1ee 6blcOKUX cocmoanuil moszza. Kozoa maxoe npoucxooum,
cosepuiaemca HACMPOUKa M03208blx cxem. Kax monvko nakannuearomcsa 6o.iee 8vicoKue ypoeHu
INeKMpuyecmed, 603pacmaen MulCiumenbHas CnoCoOOHOCmy. Y MHO2UX NI00ell M03206ble K1emKU
OCIMAIOMCA BbIKTIOUEHHBIMU, HEUCNOIb306AHHBIMU, 603MOMNCHO, 6CI0 UX dcusznv. Taxozo ne 00131cHo
Obimb, UOO Mbl MOIHCEM CO3ZHAMEILHO YUACMEOBAMb 6 NPOOYIHCOCHUU MAKUX K1emoK, KOmopbule
MO2ym 6HOCUMDb 6COIl 6K1A0 8 YCKOPEHUE HAWLe20 IB0TIOUUOHHO20 PA3BUMUAL.

CIIEITUAJTU3UPOBAHHBIE IIPOLIECCOPHI

Cmano ouesuono, umo onpeoeneHHvle KOMNOHEHMbl MO324 60671€4eHbl 6 00padomKy
VHUKAIbHBIX CREUUAIUZUPOBAHHBIX 3a0ay. B kaxcooui u3 o6o3nauenunvix oobnacmeit mo3za
HAX00AMCA yCMAHOBUGUIUECA NPUBBIUHbBIE NYyMU, KOMOPbIM ciledyem oOpadbomka. Imu nymu —
HpPOCMO OOHU U3 MBICAY OPY2UX B03MOICHBIX NYMell, KOMopble MO2iu 0bl yCMAHABIUEAMbCA.
3Hauumoe omKpvimue noKa3an0, Ymo Ha o0pa308anue Mo3206blX nymelil CUIbLHO 1UAEeN NPOUECC,
Ha3vleaemblit AMIIPUHTHHTOM ((pUKcanmeii).

Ilpouecc umnpunmunza ouenv aKmugeH ¢ meuyeHue OnpPeoeeHHbIX CIaduil Hauiezo pocma u
pazeumus, makux, KaK paHHee 0encmeo u nepuood panHezo NoOPOCMK08020 eo3pacma. B amo epems
6 Mo32e co30aomca U XPAHAMCA OnpeoeleHHble NPUGbIUHblE nammepHvl peakuyuii. B euode
AKMUBHBIX IIEKMPUYECKUX KAPmM NOMEHUUAN08, OHU Xpanamca 6 Kiemkax. Takue xpanawuecs
nammepuul ciyxcam MAOJIOHAMU 014 écell Hoiee no30Hell 00padomku.

Hoea ‘“3acmpesanus 6 nammepue” — ouenv 00pazHoe OnucanHue HEPEHOU AKMUBHOCHU
Mo32a, cledylouieil mem JHee camvlM nymem CHO6A U CHO8A U NOCHOAHHO RPUBOOAUEll K 0OHOU U
moil yce 3anpozpammuposannoi “peakyuu’. O0naxko, Hem maKoil peaKyuu, KOMOPYI0 HeGOIMOICHO
0b1710 Obl UZMenums!

PA3BHTHE ITYTEH B IETCTBE

Bo epema Kpumuueckux nepuoooé HeepoONOZUUECKO20 pa3zeumus, Qopmupyroujuecs
UMRPUHMbBL  YCIMAHAGIUGAIOM DPA3ZPAHUYUEAIOUIUE O2PAHUYEHUA HA HAuly NO3HAGAMETLHYIO
cnocoonocme. Mol CManOGUMCA OMEEYAIOWUMU CIMAHOADMAM U MOMCEM NO3HABAMb MIONbKO 6
coomeemcmeuu ¢ 00beMOM, KOmoOpulili no3eonaem ¢pukcupoeannas cxema. Ecau “npocpammmnoe
obecneuenue” cxemvl mMo032a pazeueaemcsa 00 0o0nee bICOKUX YPOBHEUl COBEPUIEHCMEOBAHUA U
YCL0MCHENUA, IMO 6/IUAEH HA RPOUECC NOZHAHUA.

Obwee pazeumue UHOUBUOYYMA YYUUIACHICA, KO20a KAMCObLIL NOCIEOYIOUUIL UMRDUHM
npuodasnaemca K CiodNCHOCHU YiHce CYuLeCmeyrouLez0 npozpammnozo odecneuenus onepayuoHHoul
cucmemsl. Imo evlpaxcaemca 6 NPUOAGIEHUU CIOHCHOCHMU U CUTbL K cucmeme o0padomku
ungopmayuu moszzom. Ilogviuaemcsa nacmpoiika ooweit wacmomul u pumma moszea. Cnocoonocmso
mo32a yeenuuusaemcsa. Eco knemku nacmpauearomesa na 60.1ee blcoKue 4acmomaul U C6A3bl8AIOMCA
¢ Oonee gvicokumu ypoeuamu ocosnanusn. bonee cnoxncnoe “npocpammmnoe obecneuenue” mozza —
mo, Ymo Ham 0bl XOMen0cb NOMOYb YCIMAHOBUMb 8 PAHHUE 200bl HCU3HU Hawux Oemei. Ocobvle



n00X00bl K 00y4eHUI0 CHAOOAM MANEeHbKUX 0emell 0o1ee MOUWHBIM “NPOPaMMHBIM 0bOecnedenuem’”
[21].

B HeBposiornueckoM pa3BUTHU PEOCHKA CYIIECTBYET OTPaHMUCHHOE YUCIO OKOH BO BPEMEHH, B
HEepPHOJl KOTOPBIX YCTAHABIMBAIOTCS MO3UTHBHAs (ukcauus u crumymsinus [20]. C momoribio
ONTUMAJILHOW paHHEH (HKcalMu W CTUMYJSIUH B TEPHOJ OKOH BO BPEMEHH, PeOCHOK CHabxaercs
YCIIO)KHEHHBIMHU 1a0IOHaMU JJ1si 00Jiee CII0XKHOTO (PYHKIMOHHPOBAHHS MO3ra. JTO T€ MHCTPYMEHTBI,
KOTOPBIE M03Ke PeOCHOK HECET B JKU3HU!

Yecunusasa cnocoonocmv oopabamvieamv ungpopmayuio, mol ysenuuusaem emkKocms mo3za.
Takowce, mvl pacwiupsem o0co3nanue u NOOHUMAeM YPoeeHb co3Hanua. Mol 3anumaemcs
CuUMYnAyUell 3I60JIOUUOHHBIX CUCHEM MO0320, CEA3LIGAIOWUX HAC C HAWwlell MHO20MEPHOU
peansvnocmoro. Mvl modcem nomoub 0emsam, YmooObl IMO HPOUZOULTIO 8 UX HCUZHU KAK MONCHO
PaHbue.

POJIb H CBA3b CXEM

Bce oonacmu mo3za uzpaiom akmuenyio pons 6 e2o cxeme. Hem nuwnux uacmeit. Bce cxemol
evinoanaom eaxcuvie Qynkyuu. O0OnaKo, HeKOMoOpvle KOMNOHEHMbL MOZYm Oblimb HEOOCMAMOUHO
AKMUGHBIMU UMW CRAWUMU. MO NPUEOOUM K MOMY, YMO ONPEOEIeHHbIe CXeMbl CHIAHOBAMCA
CRAWUMU UU HEOOCmamo4uHo akmueHvimu. Cxemovt 6 u 7 mpedyrwom coémecmuoil padoomovt 06yx
nosywapuii Mo32a, Ymoodvl OHU padoOmManu 6 YHUCOH.

Bonee mozo, zapmonusn u pezonanc mexncoy cxemamu cmanogamcesa GynKyueil Haodaedcaujux
XUMUYECKUX CEKPEeUUIl Jicenie3 — 0COOEHHO cunou3a u WMUuKoSUOHOU Jcene3vl — U RPUCYMCIEUA
UOHUUPYIOWUX NOMEHUUAN08 (3apada) 6 Kiemounvix memopanax. Camasna 6vlcoKasa emKoCHb
docmuzaemca moz20da, Ko20a cxemvl CHAHOGAMCA UHMEZPUPOCAHHBIMU U pAdomarm Kaxk yeioe.
Oonako, oOnazooaps Oeiicmeus Ha yenv CcTpaxa, cxema 1 moxcem cnocoocmeosams
“samoparxrcusanuio” mo320601 YynKyuu Ha 3mMom ypoeHe.

Tabnuya 4.2 @yukyus cxemwvl mo3zed

Heipo-comamuueckasn

NuTynius

HNuterparuBnas — Llenoe
Meicib

CXEMA OYHKIHA K/IIOYEBOH
IIPUHITHIT
8 Henokanvnasn Bre Tena
Keanmoeasn
7 Mema- KoHTponb HIIKHHX cXeM Bocnpusitue 6ecko-
npozpammupyrouiasn HEYHBIX PEATbHOCTEH
Heiupo- Komnexrusnas JJTHK CHHXpPOHUCTUYHOCTH
2eHemuYecKan Hwuanor JJHK-PHK Koanexkrupnasg JIHK

O6paboTka
OMOLIMOHATIbHBIE
[TarrepHbI



4 Coyuo-cexcyanvnasn ObecneueHne BBICIITNX OMOLIMOHATBHBIN

YPOBHEW dHEpPruecit LEHTP CYUIHOCTH
3 Ceéazvleanue epemenu CBs13b C rosiocom HuTemiexTyanbHbIi
Cemanmuueckasn LEHTP

YyBCTBO BpeMEHHU

2 Imoyuonanvnan CBsi3aHa ¢ MPOU3BOJILHON Oro
HEPBHOM CUCTEMOM

1 Buo-evirrcusarowian DHJIOKpUHHAS U KU3HEHHAs Uro 6e3omacHo
MOJIICPIKKA
Crtpax 3aKkpbIBaeT JOCTYII
K BBICIIMM CXEMaM

Crpax — camoe 00/1b110€ NPeNATCTBUE HALLICH 3BOJIIOUMH. H3-3a 3moit Imoyuu Mol meuwiaem
cebe (hynKyuonuposams ¢ b6onee 6blCOKUX cxemax NMPABOro NMOJYLIAPUS M0o32a, KOMOpble, MAKice,
OMHOCAMCA K Hawiell I6071I0UUU U MHO20MepHOU cyovbe. bnazooapsa @uxcayuu couyuo-
IKOHOMUYECKUX YCI06UIL, DONbUIUHCMEO J1100ell He CTIOCOOHO MOJHATHCHA HA/l YPOBHAMM cxeM 1 u 2.
Mmnozue ocmaromcsa upesmepHo 3aHAMbIMU RPOOIEMaAMU OE30RACHOCIU U BbIHCUBAHUA.

Cxema 4 — yenmpanwvnas 014 eceii cucmemol. Ona oonadaem cnocodHocmulo odecneqyugams
IHepzuell evicuiue WeHmpsl WJIH UX 3aKPbIBaTh. B cmpykmype 4-ii cxemvl mbl oOHapyycueaem
cmpozoe coomeemcmeue mexucoy CO3ZHAHUeM U QuU3UYecCKUM MAMEPUATLHBIM MeaoM. 30ech
XUMUYECKAA CEKPeUUs 20PMOHOE GbLIUGAEMCA 6 HAWU IMOYUU.

Mpul cuumaem smu cekpeyuu mepoi mozo, Kmo mut ecmov. Coomeemcmeenno, 20pMOHAIbHBLI
00men u oOanamc mo2ym uzmMeHums oOadxce Haui xapakmep. B 4-m uenmpe cywiecmegyem
pezyiuposanue HCU3HEeHHOU IHEPUU, KOMOPOe MOIHCEm GbIPANCAMbCA MOIbKO 4epe3 YaKpbl, eciu
OHU omKpvimosl. Bce nawiu uyecmea nonapusyiomcesa u KOHMPOIUPYIOMCA 6 IMoil 001acmu mo3ea.
Mpul owgyuwiaem smy obnacmo KaKk yeHmp Hauieeo cyuiecmed.

Cxema 5 evinonnaem ynkyuro ooveounenus, padoomasn ¢ KOHYCNYUAMU U NAMMEPHAMU,
RPUXOOAWUMU U3  GbICHIUX IMOUUU. 3ANYULEHHDBLIL  8bICBODOMHCOAMb 20PMOHBL, TUNODU3
akTUBU3NPYeT PYyHKIHIO 6-T0 YPOBHS cxeMbl. OTCI0/1a Mpou3pacTaeT Hallle BHYyTPeHHee BUAEHHeE.
Hmenno smo mul, maksce, 3naem kaxk MHTYHuu0. Cxema 6 ceaszana c eocnpuamuem 0yoyuseco.
Byoywiee cozoaemca na ypoene 7; yposnu 6 u 7 mecno ceazamwl. 6-a cxema ovina nazeana Cxemon
Koanexkrusnoii JTHK.

CXEMA PA3BHTHA

TepMuH “KOJUIEKTMBHas® O3HAYaeT, YTO 3Ta CXE€Ma HMEET JOCTYIl K CamMoOMy CIIEHapHIo
HBOJIIOIIUH — K TOMY, YTO MBI Ha3bIBa€M MPOIUIBIM U OYAYIIUM.

Qukcayus IMoi cxemovl NPOU3EOOUMCA NOCPEOCHIEOM ONO-IJIEKTPHYECKHUX HATPSKeHUH
[17]. Ona eéxnrwuaemca 6 oopadomky nemau oopamnou ceazu /[HK-PHK unu ouanoca. Ymoow



HOHAmMb 3IMOM HpoOUecc, Mbl PACCMAMPUBAEM 63AUMOOMHOWEHUA MEHCOYy IMUMU  OBYMA
MOJIEKYIAPHBIMU CHIPYKIYDAMU.

JIHK yoeporcueaem ungpopmayuro unu waononwt. Ho, umoow 6uime none3noit, ungpopmayus
ooscna ovimo “uzeneuena’. PHK — smo knwu, uéo ona “auumaem u konupyem” /IHK. Ha smoii
cmaouu ¢ uzpy ecmynaem Opy2o0il 3j1emMeHm — 2ucmonvl. I'ucmonst — 3mo npocmwvie npomeuHbsl,
Komopble, couemasnach ¢ HYKI1eUHOBbIMU KUCAOmMAamu, 00pazywom HyKneo-npomeunsvl. QPynxyus
2UCIMOHO08 — O10KUpo8amv nepeoauy 2eHemuueckoil UH@Qopmayuu, KOmopas He UCHOIb3Yemca 6
pazeumuu Hosvix kiemok [18]. Judppepenyuayun xknemox, eaxcnan oOuonozuyveckas @ymkuyus,
Aenaemca pe3yaomamom oeicmeus 2ucmonos. O0nakKo, u3z-3a moz2o, 4mo 2UCHMOHbL NOKPbIEAIOM
AHK, moocem npoucxooumsv Oecnopadounoe 0J0Kupoeanue uHgopmayuu, Komopas Hocula 0vl
ceoll 6Kk1a0 6 npouecc Hawienl reontoyuu. Ecmv nu e cghepe Imoit cxemwvl cozoanue HOBbIX
AHMUZUCH OHHBIX HPOMEUHO08?

AHAJIOI C ] YXOM

Cxembl 6 u 7 Ha3zvlgaomcsa YHUBEPCAIbHBIM MNePeBOAYUKOM. Kozda Hnepenas cucmema
cnocoona noayuams cuznanvt om ouanoza PHK-/IHK, 3anyckaromcs evicuiue cxemot [19].

AKTI/IBI/IBaI_II/IH OTHX CXEM ABJEACTCA CPCACTBOM OTKPBLITHA KHHUI'M 3HAHHA B I[HK OTH CXEMBI
HAa3bIBAKOTCA YHUBCPCAJIIbHBIMHA IICPCBOTYNKAMMU.

H3 mozo obcyrcoenuna cmanoseumca oveeuoHnout ceazv mexcoy /ATHK, obpabamwviearoweii
cxemoii mo3ea u Pazymom/(monkumu ungopmayuonnvimu nonamu). Bce mpu Oonxncunl
YCMAaHae1ueamy 63auUMOoCeA3b CO C60€il cOOCMEEHHOI CTPAHHOM NeTJIel 014 80 II0UUOHHBIX ULA208
osudicenHun enepeo.

B smoui 2nase mwi paccmompenu, 4mo Mmo32 CKOHCHMPYUPOGAH 6 6UO€ MAZHUMHOU U
akycmuyueckou pe3onancnoit xamepwvl. bnazooapsa ceoeit cmpykmype mo3z, makice, Aenaemcs
Ouokpucmaniuueckou NPU3MOI, nonyuawuwieinl u ycunuearouwjell Kocmuyeckue cucnanvl. Kak
npuzma, Mmo3z pacuieniaem ceéem HA 7 YACHMOMHO/UBENOBLIX KOMNOHeHmos. B paznuunvix
CMeneHAX Mu C6emosvle IHEPZUU NPUCYMCMEYIOm 6 cemu cxemax moszza. Kozoa mwvt cmodxcem
HOOHUMAMb UHMEHCUBHOCIMb C6EMA 6 IMUX CXEeMAX, QYHKUUU U CHOCOOHOCHMU GBICUIUX CXeM
6oiidym ¢ Hawie cosnamenvHoe ocosnanue. Kozoa, nocpeocmeom smux cxem, movt 0onee npouno
CBA3BIBACMCA CO COEl MHOZOMEPHOU NPUPOOOIL, Mbl céa3bl6aemca ¢ Jlyxom.

Hccneoosanua nokazanu, 4umo mo3z MOMCHO “Hampenupoeamsp” (3aCTaBUTh BHOPHMPOBATH
WJIN Pe30HHPOBATH) HA PA3HOOOpA3Ue YACMOMm HEUIHe20 UCMOYHUKA. [Xopowum npomepom I3mozo
AeNAEMCcA O0elicmeue 4acmomol comoeozo menegona na mo3r wim camy crpykrypy JAHK!/ Bce
nammepHsvl MO03206bIX HYMel COOMHOCAMCA C MeM, YMO Mbl HA3bI6AEM CKANAPHOU UAU MOHKOI
cghepoii. Umenno uepes smy cehepy mot owsywaem camoe 060apuioe eauaHue HA Opeanusyloujue
CKANIAPHbBIE NOMEHUUAIbL, ACNANUUECCA NAMMEPHAMU, XPAHUMbIMU 6 KiemKkax. Takoice, umenno
yepes MoHKYI0 cghepy Mbl MOdHCEM 6UAMb HA HACMPOUKY CXeM MOo32d.

Kozoa mo3z06an cxema nacmpoena, ona modxcem Jiyuuie oOpadamvieamv u yCUIUEAMD
yacmomol ceema NOCPEOCHEOM HEPEHOU cucmembvl. Imo Oyoem 0Ka3vleamov CUIbHLLL IPhekm Ha
onepayuoHHble yposHU UHOUBUOYATbHBIX CXEM, UDO Mbl NOOHUMAEM ITNEKMPUUECKUEe NOMEHUUANbL 8
uHOUUOyanvHvlx Kiemkax. Kocoa noonumaromcsa rnekmpuueckue NOMEHUUATIbl, 6CE CXEeMbl
3ANYCKAOMCA 8 PACUIUPEHHBLIL PeHCUM PAOOMbl.



HACTPOHKA ITOCPE/ICTBOM B3AHMOJEHCTBHA

Huanoe ¢ /lyxom pazeugaemcs nocpeocmeom cO3HAMENbHO20 UCNOIb308AHUA GbICUIUX CXEM
u yckopsaemcsa nymem unmeepayuu u nacmpouxu komnaekca /JTHK/Mo3e — Cepoue/Pazym. Mot
MOJCEM RPAMO 6]1AMb HA MAKYI0 HACMPOUKY ¢ HOMOW{bIO IHEPEMUUECKO20 NONA Yel06eKd.
banancuposka nepzemuueckozo nona uenoeexka Oeilicmeyem HA HACMPOUKY KOMRNIAEKCA MO32-
Hepenasa cucmema. B mo dice epema, omkpuviearomca nymu, cgpopmuposannsie 011 moz20, Ymoovl
Oonbuie CBETOBOW IHEpzuU 60UINI0 8 CUCMEMbL U AKMUBUPOBATIO IMU CXEMbl M0O32d. IMO 00UH U3
npoueccos, npoucxooaujux ¢ Texnuke banancuposeku IMII. Kak monvko mo32 u Hepenasa cucmema
npooyxycoaromcea Kk ouanozy wmexcoy /IHK-PHK, kax monvko ungopmayua cooupaemca u
oopadbamulieaemca GvlCIUMU CXeMaAMU Mo032d, OyleT OTKPbIBATHCS KHHIa 3HAHUA, YTOOBI
PACKPBITH CBOM caMble COKPOBEHHbIE CeKpPeThl.

Pucynok 4.10 Tpueouncmeo

xeoes R 96801I0YUOHH020 npoyecca. Mo3r, noje Pazyma u
I Cxemvr ¥ ' JHK o00pa3yloT TpHeAMHCTBO, KOTOpPOE J0JIKHO

: MO32a — ObITH HHTErPUPOBAHO, HACTPOEHO |
| "@ Mosr/Pasym 5 ! AKTUBHPOBAHO, €CJIM [JOJ:KEH MPOUCXOJHUTH

YCKOPEHHBbI 3JBOJIOUMOHHBIA mpouecc. Tonkue
HH(OPMALMOHHBIE TMOJA HeCyT OpPHMIMHAJIbHbIE
wadaonbl JHK. PHK “cunTbiBaer” KOAUPOBKY
U3 TOHKHX THoOJedl Tak e, Kak mnpopad Ha
) ’;;‘;ggiﬁ AngggE CTPOMTEJILHOI IJIOmAaaAKe OyaeT “CUUTHIBATH”
| HBIE IIOJIS A0JOH ¢ MPOEKTH-POBOYHOr0 4eprexa. Odoum
JAHK wu mnpopalOy Ttpebdyerca cBer! TpeOyercs,
4YTOOBI UMeJICSl TOJHBIN CBETOBOI CIEKTP I[BETOB
AJIs1 TOJIHOT O nepeBojaa " nepeaavu
KOAUpOoBaHHO wuHopmauuu u3 ToHkuX mnosgeii B PHK. Yem BbllIe 4YacTroTa cBeTa, TeM BbIlIe
JHepreTHyeckue 3JEKTPOMATHHUTHBIE BOJHBI. JTO TpedyeT BBICOKO3APSIKEHHBIX 3JIEKTPOMATHUTHBIX
noJieii, B KoTopbix Mo:kHo padorarthb. Ilponecec JHK/PHK cBsizan ¢ ¢pyHKIUSIMM BbICIIEH CXeMbI MO3ra,
KoTOpasi codupaer uHdpopMauuw Aast o0paGoTrku. [l onTtuMaiabHOH I(PPEeKTHBHOCTH, KOMILIEKC
JHK/Mo3r/Pazym HacTpauBaercss W OajJaHCHpPyeTCsl € TOJHBIM CHEKTPOM CBETOBBIX 4YACTOT H
ol0ecrieynBaeTcsl ONTUMAJBHBIMI YPOBHAMM JIEKTPHYECKOr0 3apsiia WM MoTeHUMaaoB. ['1aBHas poab
Cepana mnpeamosnaraer, 4YT0 MacTep KOHTPOJHPYET HENMOCPeACTBEHHOEe B3aUMOJACHCTBHE CHCTEM
Cepaue/Pazym u Cepaue/Mo3sr. C 3Toii TpUeAUHOI cXeMoii cBSI3aHa BOTIOLUsI!

JHKIPHK

-



“Yenoseueckas popma — 6ecnopadounas cmecs IHepeemudeckux noel...
MU IHepeemuyecKue noJisi U302HYmol U 0eQhoOpMUpoBansl
Yenoll JHCU3HBIO BDEOHBIX NPUBLIYEK U 310ynompedieHull”.

Kapnoc Kacmaneoa. “Bmopoe konvyo cunvt”

POCT OCO3HAHHUA

I'maBa 5

Bbtpaeuueanue C OCbI0 CO3HanuA

Iloxoskue Ha HAC JIIOH, KTO BePAT B QU3HUKY, 3HAKOT, YTO PA3HULA MEKAY
NPOWILIM, HACMOAWUM U OYOYUUM — 8CE20 JIUULL YNOPHO YCMOUYUBAS UNLTIO3US.

Anvbepm Diinwumetin

VYcunuBaercs UHTEPEC K UACSIM pacuiuperuss CO3HAHUs, Y8eaudyeHuss 0CO3HAHU U TIPUBHECEHUS
oonvute [[yxa B Te0 — B OMOJI0THI0. Kak MOXXHO COOTHECTH ITH MOHATHUS C YeM-TO ocsi3aeMbIM? Kak BbI
pacupsiere  Co3zHanue? TakoBbl BakKHbIE BOIPOCHI, 3aHUMAIOLIME MHOTMX M3BECTHBIX YYEHBIX B
00J1aCTH HAYK O MO3HAHUH M CMEXKHBIX C HUMH JUCIUIUIAH.

3aech MBI OyleM MOIXOIWTH K BOMPOCY C 0Oojiee MPaKTHYECKOW MEepCreKTUBBL. Mbl Oynem
onpenensate Co3HAaHUE KaK Oco3HaHue ceOs. PaciupuTh CO3HaHHE 3HAUUT PACHIMPUTH 3HAHHUE, KTO BBI
€CTh. 3HaTh, KTO Bbl €CTh, 3HAYUT COCIUWHUTHCS CO CBOEH MHOTOMEpHOU cymHOCThI0! Pa3Be 310 He
OCHOBHAsl 1Ie7Ib HAIIero CyHIeCTBOBaHUS? [Ipedcmagvme, KAk 8 CAMOM PACUWUPEHHOM COCMOSHUU
CosHanus 6bl cmompume 808He, NOCPEOCMBOM (DUIUUECKOU nepecmpouru cebsl, oCcyujecmeieHHoU ¢
nomowvro Cosnanus!

SBOJIIOLMA CBA3AHA C PACIIMPEHUMEM CO3HAHUA

NHTyUTUBHO, MBI MOXXEM  CBSI3bIBATh  KOHIICTIIIMIO  PACHIUPEHHOTO  CO3HAHUSA W
VBEJIMUMBAIOIIETOCS OCO3HAHUS C HEKHMM BHYTPEHHHM IporieccoM HBoionud. C TOYKH 3peHHS
npodeccopa Tumnepa, “uenogeueckas 260n10YuUsi XapaKkmepuzyemcs U 02panuiena NPOHUKHOBEHUEM
oyxa 6 naomuyro mamepuro” [1]. B mporecce 5BOIONHMH, OOJBIINE CTETICHHU CO3HAHUS MOTYT
aCCOIMUPOBATHCSA C OONbBINEH CI0KHOCTHIO BHYTPU CUCTEM.

B te3ucax o napamienbHbIX BeeneHHBIX, OBEpETT NOKA3bIBAET, UTO CJIOKHOCTh B 3HAUUTEIBHON
CTENIEHH MOXKeT OBITh H3MEpeHa C TMOMOIIbI0 Teopun wuHPopmaruu. Yem OoJsblie YHCIIO
B3aUMOJIeHCTBUI ¢ BHelrHed BceneHnHoil, Tem Oombine Bbl 3HaeTe. Yem Oosblie MHPOPMALUU BBI
MO’KeTe M3BJIeKaTh U3 BHENIHeW BceneHHoi, TeM 0olibliie BHYTPEHHSISI CIIO’KHOCTbD.

Twinep paccMaTpuBaeT BHYTPEHHHME YCIIOKHEHHS KaK OPraHU3allMOHHBIE CTPYKTYPBI, KOTOPbIE
Ha OJIHOM YPOBHE MOTYT OTHOCHUTBCSI K HEPBHOHM cHUCTeMe, HO 00JIajaTh TOHKOH NMPUPOIOA Ha IPYTHUX.



[Ipy HEOOXOAMMOCTH 3TH OpPraHWU3AIMOHHBIC CTPYKTYPHI HYKHAIOTCA B OOCCIICYCHUH ‘‘CKEIETHBIM
m1abJI0HOM JIJIst TyXOBHOM cyoctaniuu’™ [1].

Paccmampugan ceba KaKk MHOZOMEPHBIX CYULECE, Mbl MOIHCEM NOHAMb, YIMO I60I0UUOHHBLIL
npouecc 00HOBPDEMEHHO nooelicmeyem HaA 6ce CHMPYKmMYPHble C/10U Hauwieil  CYuHOCHU.
Onpeodenennvim 00pazom, HENOCPeOCMEEHHOE 6030€liCMEUe HA HAC KAK CAMOOCOZHAIOWUX CYUeCmé
0yoem 3asucemv om cmeneHu o00veOuHeHusn, Oananca u CeéA3U, CYWECMEYIOUWUX 6 Haulell
CUCMEMHOIL OP2AHUZAUUU.

UYenoBeueckast 3BOJIIOLMS XapaKTEPU3YETCsl “OTKPBITUEM ™ CYILIECTBOBAHUS ‘HOBBIX~ U3MEPEHMM
U CXEM HACTPOWKHM BHYTPU HAlled JHEPreTUYEeCKONW IUHAMHMKU. OJTH W3MEPEHHUs CYHIECTBYIOT Kak
aJIeMeHTHl TBOpPEHHS M AOCTYIHBI U3 Halleil COOCTBEHHON MHOTOMEpHOU KoH(urypauuu. Pacmmpenne
OCO3HAHMs BKJIIOYAaeT B ce0sl IOCTM)KEHUE TOro, YTO Mbl MOXEM CO3HATEJIbHO H3MEHSTh CBOHU
BHYTPEHHUE apXUTEKTypHble AuHaMuku. [locTymas Takum oOpa3oM, Mbl pacIIUpsieM Yroyl 3peHHUs
BOBHE, 4YTOOBI OXBAaTUTh OOJIBIYIO YacTh 3TOT0 TBOpEHMUS.

KPUTEPHUHU 5BOJIIOITMOHHOI'O ITPOLIECCA

Wrak, Mbl paccmaTpuBaeM Bomnpoc: “UTo sBJsIeTCs TJIaBHBIM TPEOOBaHHMEM K JBOJIFOIIMOHHBIM
nporeccam’? B cBoeli ctatbe Pusuueckas mooenv dbuononsn (cm. [lpunoxenue A), [letena gaet obiee
HaIpaBlIeHWE OTBETA: OCHOBHOE TPeOOBaHHE K SBOJIIOIHOHHBIM IpoueccaM — ungopmayusa. OIHAKO,
4TOOBI 3TH MpoUCCChbl UMCIIU MECTO, CTPYKTYPhI JOJKHBI CYIICCTBOBATh U OBITH Pa3BUTBIMHU.

* Ungpopmayuonnasn 6aza
* 960110UUOHHBLI KOMNOHEHMN

B uactHocTtu, J[letena ycTaHaBIMBaeT, YTO JOJDKHA CYIIECTBOBaTh E€MKOCTh XpaHEHUs
OTPOMHOT0 KOJIMUeCTBa HH(PopManuu (6umsl uHgpopmayuu).

OBOJIIOLIMOHHBIN aCIEKT CBSA3aH C CAMOOPTaHU3YIOLIEH CIIOCOOHOCTBIO MOJEBBIX CTPYKTYP.

/lea npouecca nepazdenumo ceazanvl. /lemena onucvleaem 33mo Kaxk cumoduo3 0gyx
npoyeccos. Ymoodvt npoucxoouna r601104uUs, 0071)4CeH ObIMb UCHMOYHUK NEPEUYHOU UHPOpMayuU.
Ha kaxoit 0vl ypogens cmpyKmypvl HCUE020 OPZAHUIMA Mbl He GblOPAIU CMOMPEnb, RPUHUUNBL
ocmatomcea memu dnce camvimu. bonvwaa cnoscnocmev opzanusma pazeueaemcsa nocpeocmeom
26071I0UUOHHO20 npoyecca. Ona npueodum K Ooyee blCOKUM YPOBHAM CROCOOHOCHMU 00padomKu
uHgopmayuu, ycunenuio cucmem KOMMYHUKAUUU, a makKyce K 0o01buiell cmeneHu u
Ihpekmuenocmu ucnonvzosanus Inepuu 0na paziuyHsLIX npoyeccos. Ilpunyunst 360110UUOHHO20
npouecca npoCmMupalomca evluie OUONOA, KO 6CemM MOHKUM IHEPZEMUYECKUM CHIPYKIYPAM.

Taonuua 5.1 Kpumepuu 3601104u0HH020 npoyecca

B3AMMOJIEUCTBUE C UICTOYHUKOM MHOOPMAIIUHA

ITIOTOK THOOPMAIINU
OHEPTETUYECKUE CTPYKTVYPBl - nposooswue u monxkue ‘“‘cxenemuvie’”
CMpyKmypbl

HACTPOMKA MEXJY MCTOYHHUKOM U NPUEMHHUKOM — ceasannocme u
pesonanc, mpebylowue HaCmpouKu

CHOCOBHOCTh IIPUEMHMKA IIYTEM VMO3AKJIFOYUEHUM BbIBOJUTH




S3HAYEHUE NMH®OPMALUNUN — kax 6 udee axmusHou ungopmayuu, mpeoyromcs
HacmpouKa, Oananc u C6A3aHHOCMb 6HYMPU CUCTEMb]

CIIOCOBHOCTDL IIPUEMHHUKA CIIPABJIATECA C MHTEHCHUBHOCTBIO U
O®OPMATOM, B KOTOPBIX JOCTABJIAETCA HWHOOPMALUA — mpebyem
HacmpouKu, Oanlanca u c6a3aHHOCMU BHYMPU CUCTEMDbL

J6on10uUOHHBLIL npoyecc He O0PAHUYUBACMCA U3MEHEHUAMU 6 Ouonone. Bce monkxue
acneKkmul Hauieil IHEP2eMmuYecKoll AHAMOMUU BbICHIYRAIOM 6 POJIU CO2/1ACO8AHHO20 Yen020. Kak mut
eudenu u3 co2nacoeannvix nemenv Cappammu, pasym u mamepus NOCMOAHHO UCHOTHAIOM MAHeEY,
63AUMOOMHOCUMOCIU OOUH K OPY20MY

Nudopmanusi BXOAUT M BBIXOJUT M3 B3aMMOOTHOCHMOW neTnu. [lo mpuHIumy obpammuozo
Oeticmeust, TIOCTOSTHHOE B3aUMOJICHCTBHE 00ECTIEYMBACT PEUICHHUE, KOTOPOE “‘CaMOCOTIIACOBAHHO MEHSET
CBOE Mopoxxaaroniee ypaBHeHue” [2]. CBsA3b OCYLIECTBIISIETCS HA OCHOBE 3BOJIFOIMOHHBIX IIPOLIECCOB.

Takum 00pa3oM, pacHIMpeHUE CO3HAHUS CBS3aHO CO CBsI3b0, MH(pOpPMAIUEl U CIOCOOHOCTHIO
o0paboTku mHpopMaIuK. Takke, MBI JIOJDKHBI pacCMaTpUBaTh O0OpaOOTKY MOTOKA SHEPTHil, KoTopas
CBA3aHAa W TpeOyercs sl Hamuuus mporecca. COOTBETCTBEHHO, ceWyac Mbl MOXKEM YCTAaHOBUTH
OCHOBHBIE€ KpUTEPHUU, HEOOXOJUMBIE ISl Hanuyus 3Bostonuu. Ouu cBeneHsl B Tabmuiy 5.1

CO3HAHHUE CHUCTEMBI, OIIPEAEJIAEMOE YPABHEHUEM

Kone4yHno, MBI He MOXeM JaTh omnpenesneHue uiau onucatb Co3HaHue ypaBHeHHeM. OnHako,
MPUHLIMIIBI TEOPUH MH(POPMAIIMU MOTYT IIOMOYb B U3MEPEHUU BHYTPEHHEH CIOXHOCTU CUCTEMBbI. MBI
CBSI3bIBAEM CJIOXXHOCTb C OONBIIMMU  CIIOCOOHOCTSMHU  B3aMMOJIEHCTBOBAaTh M OOMEHMBATHCS
uHpopmanuen ¢ BHemHed BceneHnHoil. bonbmas ClIOXHOCTP CTAaHOBUTCSI CHHOHHMMOM BBICIIHX
CTEIIEHEN CO3HAHUS.

[Ipodeccop Tumnep npeanoxun GopmMynay WIH YpaBHEHHE, KOTOPOE MOXKHO UCIOIb30BaTh IS
XapaKTEPUCTUKUA CO3HAHUSI CHUCTEMBI. JTO ypaBHEHHWE OTHOCUTCS K Teopuu WHpopmaruu. Tusmiep
CBSI3bIBAET YPOBEHb CO3HAHHUS CO CIIOCOOHOCTHIO KaHala WM MEPOW CIOCOOHOCTH >KMBOW CHCTEMBI
CIpaBiIsThCS U 00padaThiBaTh HHGOpMaruio. O61miast popma ypapHeHUs1 CO3HAHUS CIIEAYIONIAS:

Cosnanue =A<+ 4y 10g,(1+ P/N) [3],
20e napamempul Imo2o ypasnenusa onpeoenarwomcea no Taoauye 5.2. Ypaenenue ocnosano na
dopmyne koncmpyuposanun meopuu KOMMYHUKAUUU.

Taoénuuya 5.2 Ypasnenue Coznanusn

Co3nanue =A* Ay *L0gy(1 + P/N)

(3aumMcTBOBaHO y Ywibsima Tuiepa)
TEPMHH OIIPE/IEJIEHHE

Co3nanue CIIOCOOHOCTH KaHana
KOJIN4eCcTBO 00paboTaHHON MHPOpPMALIUU



A KOHCTaHTa

Ay 10JI0CA MPOITYCKaHUsI CUCTEMBI — 00J1aCTh IEHCTBYIOIIEH
YaCcTOTBI, CBSI3AHHAS C Y U Y, — QYHKIUSA Y,

v 4acToTa

Yo €CTECTBCHHAsI PE30HAHCHAS 4acTOTa
Log: log ¢ ocHoBanueM 2

P MOIIIHOCTh CHTHAJIA CHCTEMBI

YPOBCHb NHTCHCHUBHOCTU

N YPOBCHB lITyMa CUCTCMBbI

MATEMATHUYECKAZ [TIEPCIIEKTHBA

Jlisl MIOHUMaHUsl Ba)KHOCTU SHEPreTHUECKOW aHATOMHM He 00s3aTeIbHO, YTOOB! Bbl IOJHOCTHIO
OCMBICIIWJIM IIPEACTABICHHBIE 3/1€Chb MaTEMaTHYECKHE KOHLENUMHA. MaremaTuka npuBeicHa Uit
yri1yOJeHHs NMOHMMAaHMs, €Clid Bbl BbIOMpaeTe paccMaTpuBaTh BCE ¢ MAaTEMaTHYECKOW MEpCHEKTHUBBI.
OpnHako, eciM BaM XOYETCsl MPOMYCTUTh MaTeMaTHKy, MPOCTO MNEpeHauTe K HIKENPUBEACHHOMY
paszeny, o3arnaBieHHOMY Pewenus Ypasnenus Yenosexa.

C ToYKM 3peHuss MaTeMaTHYECKON MEePCIeKTUBHI, 11 Hac BaxkHBI TepMUHBI Ay, v, P 1 N. UToOBI
BbIpactd B CO3HAHWU, MBI WIIEM Te (PAKTOPBI, KOTOPHIE TAJAyT MaTEeMaTHYECCKHE pEHICHHS STOTO
ypaBHeHus. Kak 3Tu mepemeHHBbIE MOTYT OBITh MOAM(DHUIMPOBAHBI, YTOOBI MPUBECTH K PEHICHUIO
ypaBHeHHs? Hrpke, Mbl pemviid 370 ypaBHeHHE. UTOOBI MOAHSITH WIIM YBEIIMYUTH 3HAYCHHUE PEIICHHMA
Hariero ypaBHeHuss CO3HaHMS, TPUIIOKUMBI JTF0ObIe KOMOMHAIIMH CIEIYIOIINX YCIOBHIA:

* ygenuyenue Ay

* yéenuuenue P

* ymenvuienue N

Kaxk mot moocem coommuecmu mo ypaeHeéHue cC uejiogedvecKum cymecmeom? ﬂaeaﬁme
nocmompum Ha peuienue 6 mepmunax ueneeyecKoil nepcnexkmuebnl.

PEINEHNA YPABHEHU A YEJIOBEKA

[IOBBIIIEHUE PE3OHAHCHOU YACTOThI

Yeenuuenue Ay Ay - nmonoca mpomyckaHUs, WIM I0JI0ca JIEHCTBYIOIIENH YacTOTHI, WK OTBET
(4yBCTBUTEIIFHOCTh) HAallel HYHEPreTUYEeCKON aHaTOMHUU. DTO Mepa YacTOT WM TMAaTTEPHOB, KOTOPHIE
MOXXHO TpPHUHUMATh WIM BOCHpUHMMAaTh. ClieAOBaTeNbHO, OHA OTHOCUTCS HEMOCPEICTBEHHO K
CIIOCOOHOCTH WHIMBUIyyMa oOpamartbes ¢ uHpopmarmeld. Boobiie roBops, mojgoca mpomycKaHUS —
(byHKIHUS CIIOKHOCTH JKU3HEHHON (POPMBI.



Jlnst maaguBuyymMa, Ay cTaHOBUTCA (YHKIIMEH OCHOBHOM 0a30BOM BHOpAIMM WM YacTOTHI, TO
€CTh pEe30HAHCHOU yacTOTON Ay. Uem BhIlle pe30HAHCHAs YacTOTa HHIMBUAYYMA, TeM OOJblle Mmojoca
MIPOITYCKaHUSI UM CIIOCOOHOCTh CBSI3BIBATHCS (IBYCTOPOHHUM criocoOoMm) ¢ uHpopmanueir. B stom
YpaBHEHHH, JJISI TOTO, YTOOBI PACHIMPUTH CO3HAHUE, BBl JOJDKHBI MOBbICUMb CBOI0 PE3OHAHCHYIO
yacmomy Ay. Bama pe3oHaHCHas yacToTa — CBOWCTBO cucTeMbl. (OHa COOTHOCHUTCS CO CTENEHBIO
HACTpOIKH, OanmaHCcOM, BHYTPEHHEH CBS3aHHOCTBHIO, CBSI3bI0O U CIAXKEHHOCTHIO, CYIIECCTBYIOIIUMH BO
BCEM OpPraHU30BAaHHOM HHEPreTUUECKOM KOMILIEKCE.

Ecan cTpykrypa pa3BHBaeTcs B pPaBHOBECHM, PE30HAHCHAas yacToTra mnosslmaercsa. [lomoca
MPONYCKAaHUs YBEJIWYMBACTCA B BHUAE OONBIIETO OTBETa Ha BHEIIHWE BUOpamuu. JIM4HBIA TOH
KanmuOpyeTcs B CTOpOHY MOBbIIeHUs. [IpoucXoauT moabeM BHYTPEHHErO0 pUTMa Kak IENoro. JTo
SKBUBAJIEHTHO noabeMy ypoBHs Co3Hanus. B npeapiayieii riaBe Mbl BUACTH, YTO OOLIUI pUTM MO3ra
pearupyeT TOYHO TakuM ke oOpazom. Ecnu Mo3r Oombiie (yHKIMOHUPYET KakK €IMHOE IeNoe, €ro
yactoTa mnoBblmaerca. Hecs Oonbmmii 3apsj, OH CTAHOBUTCS 0ojiee MOIIHBIM Kak IPOIECCOp
MHOTOMEpPHOI HHPOpMAIIHH.

YBEJIMYEHUE [TIOTOKA

Yeenuuenue P. P — MomHOCTh curHana. Jlns WHAMBHIyyMa, 3TO MpPEACTaBIAET COOOi
CIIOCOOHOCTh HECTH, UMETh JIeio U 0o0padaThiBaTh Oosiee BBHICOKHME YPOBHH dHepeuu. Ecnm denoBex
xoueT pacummputh Co3HaHUE, OH JOJDKEH Y8enuyums cnocoOHOCmb NpomeKkanus 6ovuiell SHepauu 1o
CBOEH aHATOMHH. ITO SKBUBAJIEHTHO YBEJIIMUCHUIO 3apsija.

VYBenuueHne >HEpreTUYecKoro MoToka TpeOyeT OTKPBHITHS U OaJlaHCUPOBKM CYIIECTBYIOIIMX
KaHAJIOB B “‘CKEJIETHOM’ TOJIOTHE HHEPreTUYECKOM aHaToMuu. Takke, YBEIMYEHHE >HEPreTHYECKOTO
MOTOKAa TPEOYET IBOJIIOIMOHHOTO MPOIECCa Pa3BUTHS HOBOW “TIPOBOAKK WM HOBBIX YHEPTreTUUYECKUX
KaHaloB B mojoTHe. Takas mpoBojka HeoOxoauMma, uyToObI MpucHocadnuBaThcs K 0Ooyiee BBICOKHM
YPOBHAM TOTOKa TOHKOW SHEPryMH, BXOMAIIECH W BBIXOASUIEH W3 DSHEPreTHYECKOM aHAaTOMHUH
WHJIUBUIYYMA.

Taxxke, IpoBoJKa BHOCUT CBOM BKJIaJ B BO3PACTaHWE BHYTPEHHEH CIIO)KHOCTH MJIM Pa3yMHOCTH
oOpaOaThIBaloIler0o MexaHu3Ma. Takas CIO0XHOCTh MOXET MpucHocadiuBaThcsi K  OoJbLIEMY
npucyrcTBUio Jlyxa Ha BceX ypoBHsX MaTtepuu. OHa mo3BojsieT Oosbiiuii oOMeH uHpopmanuend. B
pe3yibpTaTe MpOUCXoauT Oosee mmpokoe obmeHnne ¢ BHenHed Beenmennoit. Kpome TOro, Mbl JOMTKHBI
CTaHOBHUTbCA OoJiee CBSA3aHBIMH B KaXJIOM aclekTre cBoeill cymHocTH. CBsS3aHOCTh TNPHUBOJUT K
MOIIIHOMY TMOBBIIIEHUIO YPOBHEH SHEPruM U OOJbIIEH MOIIHOCTH CHCTEMbI. DBOJIOLHMS CBS3aHa C
yBEIMYEHUEM [TOTOKA MH(OPMAIIK U SPHEPTUH Yepe3 HaIlly TOHKYIO SJHEPTreTHUECKYI0 aHATOMHUIO.

YCTAHOBJIEHUE CBA3AHHOCTU

Ymenvwenue N. N mnpeacraBnser co0oil mrym B cucreMe. JTa BeTUYMHA O00Nagaet
CIIOCOOHOCTBIO 0OPATHO MPOIOPITMOHAIEHO BO3/IEHCTBOBATh HA Hallle ypaBHEHUE. JJIs 4eIoBedecKoro
CYIIECTBa, ATO paccCMaTpHUBaeTCd KaK “IIyM”’, CO3MAIONIUI 3aTpyIHEHUS B YPaBHCHHHM U CBOISIIUN K
MUHHUMYMY Hamu xXu3HH. CiemayeT paccMaTpuBaTh TONBKO T€ (PAKTOpPBI, KOTOPHIM MBI IO3BOJISIEM
“orrackuBaTh Hac Hazan’ . OHU BKIIOYAIOT B ceOs, HO HE OTPAHMYMBAIOTCA JTUM, HAIIH CTPaXH,
BBIXOSIIIME M3-TI0J] KOHTPOJISL SMOLIMH, OMACEHHUs], IPUBSI3KM K MPONUIOMY, ‘‘3aBHCaHUE” B MATTEpPHAX,
KOTOpbIe Ooibilie HaM He ciyxar. CIHUCOK pacTeT M pacTeT. VIMEHHO MOATOMY MBI CTPEMHUMCS K
YCUJICHHUIO CITOCOOHOCTH U3MEHSTH CEOsl 1 CBOM YKU3HM!




Uro6s! pactmmputh Co3HAHHE, HYXKHO YMEHbUWUMb UWYM 8 Hauiux dcuszusax. Taxxke, He00X0auMO
YCTAaHOBUTh BHYTPEHHIO CBA3AHHOCTh M CIAXEHHOCTh JeicTBuid. CremyeT pas3BUTh TaKylo
SBOJIIOLMOHHYIO HHEPreTUYECKYl0 AaHATOMUIO, KOTopas Obl MOJJEp)KMBaJla W YCWIMBAJIa HalllU
HAMEPEHHWA w nepenaBana ux BHemHed Bcenennoit. HeoOxomumo ycwnuth CBOH “‘3apsin” wiH
“IHEPreTUYECKU MOTOK LETOCTHOM PHEPreTUYECKON aHATOMHUU — IIEJIOCTHOE CYIIECTBO. Mbl JOKHBI
AKTUBHO Y4aCTBOBATh B CO-TBOPEHUHU HAIIIUX JKU3HEH.

I'EOMETPUYECKAS APXUTEKTYPA CO3HAHUA

MBI clocOOHBI TOHUMATh: YTOOBI CTAHOBHUTHCS 00JIEe CO3HAIOIIUMHE CYIIECTBAMHU, HAM KaKHM-TO
o0pa3oM TpPHIETCS CTAHOBUTHCS Ooliee CHOXKHBIMH. CIOXKHOCTH TIO3BOJUT CTaTh JYYIINMH
coOeceJTHUKaMKH — MPHEMHUKAMHM W TepelaTinkaMu — ¢ BHemmHed Bceenmennoi. Korma mbl Gosbime
3HaeM, HaM CTAHOBUTCS JOCTYIEH OOJbImmii 00beM uHpopManuu. Torma MBI CIIOCOOHBI MepenaTh
Oosbiie HHGOpPMAIHU O ceOe BOBHE.

Ho 4t0 MBI HOHUMaeM 1oJ1 6oJiee CO3HATENILHBIMU CyliecTBaMu? Kak Mbl CTAaHOBUMCS APYTrUMHE?
Kak mMb1 Measiemcs?

CraHoBuMmcst 1 Mbl 0Oo0Jiee CO3HAIOIIKMMH, CTaHOBSCH Oosiee pasyMHbIMH? OCO3HaeM JIM Mbl
Oosblle, MOTOMY YTO Halle MO3TOBOE COEJMHEHHE HAuyMHAET (YHKLHOHMPOBATH Ha 0ojiee BBHICOKOM
ypoBHe? 3HaeM U MBI Oombie, moromy uto Hama JIHK sBomonmonupoBana — Ooiblie ciupaieii u
XpOMOCOM BKIItOHaroTcs B pabory? OO6maemcs Ju Mbl Jyyiie, noromy uro auanor JJHK-PHK
yIy4dIIaeTcsi, a CBS3aHHBIE C ATUM CXEMbl MO3ra (PYHKIIMOHHUPYIOT Oojiee BBHICOKHM MHOTOMEPHBIM
ciocoboM? SIBnsiemcs M Mbl 0oJiee CO3HAIOIMMHU M OCO3HAIOUIMMHU, TIOTOMY YTO 3BOJIIOIMOHUPOBAIIN
HAaIIM SHEPreTU4YecKue mnoss?

KoneuHo, oTBeT Ha Bce BbIlIENEpECUUCIIEHHbBIE BOIIpockl — rpoMkoe JIA! U Bce e, Mbl uliem
(byHIaMeHTaJIbHBINA CIIOCO0 OMUCHIBATh, HACKOILKO MBI IpyTHE.

Korna Mbl craHOBHMCST ©0Jiee CO3HAIOUIMMU U OCO3HAIOIIUMHU, KOTJa MbI YA€p:KUBaeM OoJIbIiIe
Jlyxa B MaTepuu, Hallla OCHOBHAasi MHOTOMEpHasi apXUTeKkTypa MeHsercs. 160 cozHanue BbIpaxkaeT cels
MIOCPEJICTBOM PEIETKH, CeTH WJIN MayTUHBI KU3HU. BbIpaBHUBaHHE T'€OMETPUU — 3TO BbIpAaBHUBAHME

nyreit Jlyxa.

Co3HaHue (QyHKIHOHUPYET MOCPEICTBOM IyTeH M B3aMMOCBS3€H apXUTEKTYyphl T'€OMETPHUHU.
Hama MHOromepHasi CTpyKTypa — OCHOBA JUIsl HPOSIBIEHHUS JONOJHHUTENBbHOM peasbHOCTH. UTOOBI
MOJHATh CO3HAHME B TPEXMEPHOW pPEATbHOCTH, MbI JOJDKHBI YIAYUIIUTh WU  VCIOHCHUMb
TreOMETPUUYECKNE PEHIETKH U NATTEpHBl B JIMYHBIX APXUTEKTYpHBIX MpoekTax. Takke, HaM Clexyer
BBIPABHATH JIMYHbIE pewmeTku ¢ BHemHUMH (Kocmuueckas Cemw, Pewemxa Cosuanusi 3emau), OT
KOTOPBIX 3aBUCAT Halle (hpU3NYecKoe U JyXOBHOE MTUTAHHUE.

CraHoBsCh 0osiee CIOXKHBIMHM CYIIECTBAMH, MBI MpPHUCTpanBaeM OO0JblIe MPOBOJKU, OOJIbLIe
cxeM, Oosble myTedl W Oosblie CBsi3ed K YK€ CYIIECTBYIOIIMM. B HamMxX 3HEPreTH4ecKHX IMOJIsIX
yCTaHaBJIMBAETCS 0oJiee CI0XKHASA U YCOBEPIIEHCTBOBAHHASI TEOMETPHSI.

Mpbl akTuBUpYyeM OOJIbIIe SHEPreTHYECKHX MIa0JIOHOB, M HAllla JIMYHAs CeTeBas CTPYKTypa
pa3BUBAETCA, YTOOBI CTAHOBUTHLCS 00JIee COBEPIICHHOM.



Mpuvt cmanosumcsa 0o0nee co8epUIEHHLIMU 6 OYXO6HbBIX, MEHMANbHHIX U IMOUUOHAILHBIX
acnekmax ceoeil cywyHocmu. Buympennuil pezonanc cmanoeumcs mepoil 6blpAGHUBAHUA 6CeX
acnekmoe Hawienl MHO20MepHoU npupoovl. Haw pezonanc c¢ Ienvim cmanoeumcsa mepoi
evlpasnusanus K éHeuinell Becenennoii, 6 komopoii muvt 6ce — O/[HO.

MEXITPOCTPAHCTBEHHBIN MTHCTPYMEHT 2BOJIIOIAN

VYMeHblas 1myM B CBOMX KU3HAX, YBEIUYMBASI MOIIHOCTh SHEPreTUUECKUX KAHAJIOB, MOBBIIIAS
PE30HAHCHYIO YacTOTY, Mbl CTAHOBUMCsSI 0OJI€e CBSI3aHHBIM U IIEJIBHBIM CYIIECTBOM. MBI paciimpsieM
CO3HaHWE, TOBBIIIAEM OCO3HAHHE U OOHApYXKUBaeM 0Oo/ee 6bicOKVI0 c8i3b ¢ Jyxom. Texnuxa
oanaucuposxu IMII — naCTpyMEHT 3BOMIONKK. OHA TO3BOJISET IPOUCXOAUTH U PA3BUBATHCS OCHOBHBIM
mpoleccaM MepenuchbiBaHUs, BHYTPEHHEro OalaHca, HACTPOWKH, CBA3AHHOCTH U LEIbHOCTH. ITH
MPOIIECCHl CYIIECTBEHHBI IJISi ABOJIIOIMU. MBI CBSI3bIBAEM SBOJIOLMIO HEMOCPEJICTBEHHO C JUYHBIM
npeoOpa3oBaHUEM.

Vuusepcanshas Kamubpyemass Cers (VKC — sawa nuunasa ceéasy) n Texnuka bamancupoBku
OMII oGecrieuynBaOT CBA3b ¢ BHEIIHEW BceneHHoW. MBI mOAHMMaeM CBOW JIMYHBIA 3apsj, aeias
SBOJIIOLMOHHBIN Iar BIEpea, 4TOObl COAlaHCUPOBATh M IEPENUCaTh BHYTPEHHIOI YHEPrEeTHYECKYIO
cucremy. Iloctynmas Tak, Mbl OTKpbIBa€M IMOTEHIMAN CBSi3U C Oosnbined J[yXoBHOW CyThIO CBOEro
LIETIOCTHOTO CyIIecTBa!

Msr pacmem B co3HaHun. Co3HaHHE MOXET OTHOCHTCS K OOINEHMIO M CHOCOOHOCTH
oOpabarbiBaTh MHGpOpManuio. PacuimpeHue co3HaHHs HamNpsIMyl0 OTHOCHUTCS K CO3JaHUI0 Ooiee
CIIO)KHBIX T€OMETPUYECKUX CTPYKTYp B HAIIMX SHEPreTHUYECKHX MOJIAX. AKTHBALUS SHEP2emuiecKux
Wab10H08 U CO-TBOPEHHME HOBBIX MyTEH U MPOBOJIKU — KITIOY K YCKOPEHHUIO 3TOT0 Mpoliecca.

Iogvluan pezonancuyro uacmomy, NOOHUMAA YPOGHU MOUHOCIU (3aPA0), YMEHbUIAA UIYM 6
HCUBHAX, Mbl MONCEM YCKOpumov pocm co3nanus. Obéuienue na 0onee 6blICOKOM YpOGHEe — IMO
oonvwan ceazv c /lyxom, Koz0a mul pazseueaem 3I60JIIOUUOHHYIO MOHKYIO CKeIeMHYI0 NPOGOOKY,
nozeonawwyio /lyxy 601buie npucymcmeosans Ha 6cex ypoeHAX HAule2o Obimusi.



Paoyscnvle pyku

I'1aBa 6

Baw COPULOK C 30]10mOm

Camas Kpacueoe, 4uno mvbl ModiHcem ouyuiamos, mauHCnmeeHHo.
OHO — UCMOYHUK 8Ce20 UCUHHO20 uckKyccmea u HayKu.

Anvbepm Diinwumetin

B »sT0if M nocinemyromux TIiaBaX Bbl TO3HAKOMHUTECH CO MHOTMMHU BaKHBIMHM HUICSIMH,
KOHUENIUSAMH, OTKPBITUSIMM U COBPEMEHHOM HayyHOW MbIciblo. JIt0Oyr0o M3 3TUX HuAEH MOXKHO
paccMaTpuBaTh HAMHOTO I1yOxe. Bee oHM — 3eMeHThl HOBOH MapaIurMel, TpeOyroLencs 1Jis JIyqIIero
ITIOHUMAaHUs Hallled MPUPOJIbI KaK MIEKTPOMATHUTHBIX CYLIECTB. B 3TOM M cineayromei riaBax OCHOBHAs
Lenb KpaTKUX TE3UCOB JWIIETaHTAa — IIONBITAThCS MPEACTABUTh M IPOSCHUTH MHOTOTPAHHYIO,
MHOI'OOTPACIE€BYI0 U CIO0XHYIO TeMy. VIMEHHO C IEpPCHEKTUBBI KOJIEKMUEHbLIX KOHLECIIUU MBI
HauMHaeM OIIyllaTh OECKOHEUHbIH MacuTad CBOEH BBICOKONPOCTPAHCTBEHHOMN 3J1E€KTPOMAarHTHOM
npupoabl. OTBETbl M IOHMMAaHHWE, KOTOpPblE€ Mbl HIIEM, IPEObIBAIOT B PACKPHITUM 3aHOBO H
BCIIOMMHAHWM HallE€il MHOTOMEPHOM CYTH.

Mpel HaurHaeM ¢ BaXXHOTO 3asiBiieHus bpaitana ['puHa B ero kuure Onecanmnasn Beenennas:
“... €CIIlM BBl BBITSATHBaeTe PyKy IO OOJIBLION Ayre, Bbl JIBUraeTeCh HE TOJIBKO Yepe3 Tpu
JUHEHHBIX U3MEPEHNUs, HO U Yepe3 U3MEpEeHMs], 3aKpy4eHHbIe BBepx~ [1].

Wtak, BB BUAMUTE: MBI HE TOJBKO 00JIalaéM MHOTOMEPHOM TPHUPOIOH, Mbl O8ucaemcs uepes
MHO2oMepHoe npocmparcmeo! YTo JIeKUT BHYTPH 3THX 3aKPYUEHHBIX BBEPX U3MEPEHUI?

BO3BPAIIEHME K IIATOMY U3MEPEHUIO U I1IOJIIO PASYMA

Bo BTOpOIi Ii1aBe MbI NMPEACTaBUIN KOHIEMIIMIO, YTO JIEKTPOMATHUTHBIE U MArHUTHBIE MOJIS
00J1ajaloT MHOTOMEPHOM HPUPOAOH M NMPOUCXOXKICHHEM — MATOE HM3MEpPEeHHE M BhIie. YTO JIeKUT
Bbime? BHyTpu cebGs 3T 1ONS HMEIOT CKpBIThIE, BCTABJIEHHBIE, HEHAO0JI0/IaéMble pEealbHOCTH.
I'unepnonss Apyrux MNpOCTPAHCTB (BBICIIMX HW3MEPEHUIN) JOEMOHCTPUPYIOT CBOE IPUCYTCTBHE B
MarHeTusMe U pyke.

HO}IO6HO CKaJIIpHBIM BOJIHAM, THIICPITIOJIA ABJIAOTCA MCKITPOCTPAHCTBCHHBIMU COCAUHUTEIISIMU.
Hx HCJIb34 HTHOPUPOBATH. BI/IpI[eH MMOoAYCPKUBACT, qTo THUIICPITOJIA SABIIAKOTCA CKOpEe
Cb}IH)IaMeHTaIII)HBIMI/I, YEM DJICKTPOMArHUTHBIMU MMOJIAMMU:

“I'unepnoist CBA3HO COOMpAIOTCA M BBI3BIBAIOT BO30YXKIEHHE B 3JEKTPOMArHUTHBIX MOJSX,
co3faBas WwiM paspyias ux” [2]. B koHe4HOM cueTe rUneprnois CBA3aHbl ¢ MOJIEM pa3yma, BIUSIONIEM
Ha HUX.



Besi anekTpoMarHuTHas aKTHBHOCTb CBSI3aHA C KOJICOAHUSIMHU, HPOMCXOISIIUMH B BaKyyme
eunepnpocmpancmea. Ilone pasyma co3gaeT HWIOT-BOJHBI HMH(OpMaLuy, HANPaBISIONME U
OpPraHM3YIOIIME JJICKTPOMAarHUTHBIE IIOJIA IIOCPEACTBOM IPOMEXKYTOYHBIX runepnoyieid. Pasym
B3alMOJICICTBYEeT C MaTepuell mnocpencTBoM rumnepnoieil. CBeT — NPOMEXKYTOUHBIH HOCHUTEIb
3aKOJIMPOBAHHBIX IATTEPHOB JKU3HEHHOM 2Heprun!

B cnenyromeit rimaBe Mbl yBUAMM, 4TO TOPCUOHHOE I10JI€ BCEIIa CBS3aHO € JIEKTPOMAarHUTHBIMU
IIOJIAMHU U ABJIICTCA €0 COCAHUHUTCIICM. Ono - NCpBHUYHAA THIICPIIPOCTPAHCTBCHHAA B3aMMOBJIUAIOIIAA
CBSI3b C TOHKUMHM 3HeprusMu. OHO JIKUT B OCHOBE C8A3U 4eN08eKa C 4el08eKOM, KOorjna Obl Bbl HE
IIOMOTaJI JpyroMy c mnomoubio Padyeu ¢ Pykax. Kacasice 3TOro NOHSATHS, Mbl CChUIaEMCSl Ha
u3bickanusa [IpBuca u Poyica, 4ToObl 1BUTaThes BIEpel B MOHMMAHUU YEIOBEYECKOTO MAarHETHU3Ma.
HaBuc u Poyic noowpsitom Bcex UCCIIEAOBAaTh CBOM €CTECTBEHHBIC YHEPIUM HE TOJIBKO JUI ce0s, HO U
JUIs TIOJIb3BI APYTHX.

I[TPOABJIEHUE OHEPT'MM ECTECTBEHHO

Bce Mbl 1eMOHCTpHpYyeM eCTeCTBEHHbIE YHEPTHH, TAKOBa Hallla npupoaa! ITo MmociaHue HaM OT
JaBuca u Poynca [3]. Ham He HYXHO Aenath 4To-IM00 “0c000€” Jisi MPOSBICHUS TON YHEPTUHU, OHA
MPOCTO €CTh!

Hamm sHeprum OepyT Hayallo BO BHEIIHEM NPOCTpaHCTBe-BpeMeHu! Matepusi — HUUTO HMHOE,
KaK aJbTEPHATHBHOE BHIPAKEHUE CBETA, a CBET CYIIIECTBYET BHE NMPOCTPAHCTBA-BPEMEHHU.

CBeT — 3TO NMOCTOSIHHAsA CBSI3b C KaXJI0M uyacTuueill B cymectBoBaHuU. OOpa3HO TroBOps, OH
BECTHMK 3JIEKTpOMarHuTHoro nosisg. CBeT mpojoinkaer Teub yepe3 Hac. OH mpeObIBaeT B CYTH HAlMX
kietok u JIHK. JIHK nactpauBaetcst u KOppeKTUpYETCsl ITUM ITOTOKOM cBeTa!

Mpbl 3HEpru3npoBansl cBeToM. He ciieyer mpendarcTBOBaTh 3TOMY NOTOKY. IIpenarcTBoBanus
IIOTOKY BBIPAXXaKOTCS BO MHOTMX HApYLICHUSAX, KOTOPHIE MbI OLIYIIAEM KaK YEJIOBEYECKHUE CYIIECTBA.
MHuorue (axTopsl BHOCSAT CBOW BKJIaJ B MPEMATCTBOBAaHHE 3TOMY MOTOKY. KoppekTupoBka moToka
BOCCTAHABIIMBA€T M CIIOCOOCTBYET €CTECTBEHHBIM, HOPMAJIBbHBIM 3J0POBBIM TMIpOIlECCaM B HaIIUX
cUCTEMaxX. YBETWYCHHUE TMOTOKA MPUBOJUT K SBOJIOIMK HAIIMX €CTECTBEHHBIX MOTeHIManoB! Hawu
ecmecmeenHvle Ccucmemvl pabomardm HA OCHO8E CBEPXNPOBOOUMOCMU, MO eCmb, NOmoKa 0e3
CONPOMuUBIeHUS.

EJINHBINA ICTOUYHUK

OTH 3HEPrUM €IUHBI II0 CBOEMY IPOUCXOXKJICHHIO. M3 IENOCTHOCTH 3TOM NEPBUYHON SHEPTUU
MBI H3BJIEKAEM BCE IOCIEAYIOUIUE 3JIEKTPOMArHUTHBIE MOTEHIMANIBI CBOEro cymiecTBa. Kak jKuBbIE
MaTepuajbHble Tela, Mbl MPEeObIBAEM B OTKPBHITOM HEPI€TUYECKOM OOMEHE C OCHOBHBIM 71OJIOMHOM
BCETO CYILECTBOBAHUS — 8AKYYMOM 2UNepnpoCcmpancmea, N3BECTHOM Takxke Kak Kocmuueckas Cemo.

OCHOBHOE MOJIOTHO IEMOHCTPUPYET CBOMCTBO TEKYUYECTH (CBEPXTEKYUYECTH), STACTUYHOCTH (KaK
pe3rHOBas JIEHTa), pa3HoOoOpa3re BO3MOXKHBIX BHOPAIIMOHHBIX PEXHMOB M PELIETYATYIO CTPYKTYpY,
MIPOXO/AIIYIO Yepe3 BCe MPOCTPAHCTBO, OT MUKPOKOCMHUYECKOTO 0 MAKPOKOCMUYECKOT0 MacITada.

W3 monoTHa YUCTOTrO MOTEHIMANA 3Ta SHEPrusi 00pa3oBhIBaeTCs, HOPMUPYETCS U CKIIABIBACTCS
B IIATTEPHBI [UIsl COTBOPEHUSI YHUKAJIBHOIO MTHOBEHMSI BO BPEMEHM M IPOCTPAaHCTBE. MrHOBEHHE 3a



MIHOBEHHEM COBEpUIAETCSl MPOILIECC BOCCTAHOBIEHHS. MBI OLIyIIaeM 3TO KaK MeHOBeHUs HAIIUX
xu3He. Kaxgoe MrHOBeHHE BOCCTaHABIMBAETCS HOBAS PEATbHOCTb, B COOTBETCTBUU C JIaHHBIMU U
Hamepenuem Cosnanus B 3T0 BpeMmsl.

D10 rojorpaduuecKuil cCo3uJaTeabHbII MPOLECC — MTHOBEHHUE 32 MTHOBEHUEM — I'OJIOJIBH)KEHHE.
CKpBITBI BHYTPEHHUN MOPSIOK Pa3BOPAUMBACTCS BO BHEIIHIOI HAOIIOJAaeMyI0 pealbHOCTb. VIMEHHO
neiictue /lyxa u CozHaHMs IPOHU3BIBAIOT CETh KOCMOCA.

Paznuunble Hay4yHbIE 3JE€MEHTHI HALIEr0 OOCYXJEHHsS B ATOH IJIaBe SIBISIIOTCA NMPUHLUIAMM,
JeXaluMu B ocHoBe Texnuxku banancupoexu IMII. Mpl oompsieM 4nuTaTels UCCIeA0BaTh, KaK MOT'YT
OBITb npuUMeHeHbl U nPUcnocodenvl cuila U npuHuunsl Hayku o Hamepenuu v I'eomempus bananca,
4moObL USMEHAMb U CO-MBOPAMb OJIA 84C HOBYIO PEANbHOCb !

MHOI'OMEPHBIE 3EPKAJIA

Pyku — 3epkana OuoJOrMy, SHEPreTUUECKUX CHUCTEM 4YEJIOBEKA U CJI0E€B TOHKOW 3Hepruu. OHu
IIPEJOCTAaBIIAIOT MHOIOMEpHBIH rosorpaduueckuil Buj wuHbopmanuu. Pyku oroOpaxaroT BCIO

AKYIYHKTYPHYIO CUCTEMY.

AKyIyHKTYPHBIC TOYKH U MEPHMAHBI B PyKaX COOTHOCSTCS CO BCEMHU acleKTaMu (PU3HOJIOTHH U
COCTOSIHUS 3JI0POBbsl. DTO 03HAUYACT, YTO Ha (DU3HMOJIOTHIO TEJa M SHEPIETUYCCKHE COCTOSHHS MOMXHO
BO3JICHCTBOBATh “‘00paboTkoi” pyk. Bce du3monmorndeckue mporecchl, OMOJIOTHYECKHAE COCTOSHUS,
JJIEKTPOMArHUTHAS TOJIIPHOCTh OPraHOB, OajaHC M (QYHKIUS SHAOKPHHHOW CHCTEMBI U T.QI....
TEOPETUYECKH MOT'YT ObITh OOHAPYKEHBI pyKaMH.

Pyxu (napsoy ¢ noeamu) conepxar camyro OOJBIIYIO KOHIICHTPAIIMIO KaHAJIOB 0OMEHAa SHEPTHUHU
B Teje. AKYNYHKTYpHBIE TOYKH — 3TO THIIEPIIOJIEBbIE COCIUHHUTENN C BHPTYAIbHBIMU (HEGUOUMbLMU)
ncroyHuKaMu. Kaknas akynmyHKTypHas TO4YKa HMEET CBS3aHHOE C HEH TOPCHOHHOE IIOoJIe,
npeararoiiee MOTEHIIMATbHOE TUIEPIPOCTPAHCTBEHHOE B3aMMOJICIICTBHE (cnun-cnun
s3aumooeticmaue). CeTb MEPUANAHOB CBS3BIBACT MOTOK CKAIAPHBIX meuenuti. brarogaps cXoXecTu ¢
JIPYTUM 4YeIOBEYECKHM CYIIECTBOM, pyKa TMPEIOCTaBIsAeT BO3MOXKHOCTH OOTaThIX pPE30HAHCHBIX
MHTEPaKTUBHBIX 3¢ dexToB. Kak MHOromMepHbI MHCTPYMEHT, pyKa CBsi3aHa C HAalIMMU BBICIIUMHU
MOTEHIIUAIbLHBIMUA COCTOSTHUSIMHU COBEPILICHCTBA.

Pucynok 6.1 MHoromepHsble 3epka-ia. Pyku
— 3epKana OuonIoculU, IHepee-MUdecKUx CUCmem Yeno8exkd
u cnoes moukou suepeuu. OnHu npedoCmasisiom
MHO2OMEPHBIL  20n02paguueckull  6u0  uUH@opmMayu.
AKynyHKmypHvle mMoOuKuU U MEpUOUAHbl 8  PYKAX
COOMHOCAMCSL €O 6CeMU  ACNeKmamu  Qu3uorocuu u
cocmosnus 300p06bsl. AKYNyHKmMypHvle MOYKU — MO
eunepnoiesvle  COeOUHU-Meau ¢ GUPMYALbHBIMU
ucmounuxkamu. Kadsxxcoas axynyHkmypuas mouxka umeem
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602amulx pe30HAHCHBIX UHMEP-AKMUBHBIX d¢hhekmos.
MHOI'OOBPA3UE DHEPI'UI

B pyke Obutm oOHapykeHbl pa3zHOOOpa3Hble dHepruu. OHHM BKIIOYAIOT B CeOsl MarHUTHBIC,
AJIEKTPOCTaTUYECKHE, HH(Pa3BYKOBBIE, MHUKPOBOJIHOBBIC, WH(PAKpacHbIE, YIbTPadUOIETOBbICE U
UMITyJIbCHBIC MAarHUTHBIC SHEPrUu. OTH TOJS OOHAPYKHBAIOTCS TPATUIIMOHHBIM O0OpYIOBAHUEM.
Jlpyrue moisi BKIIOYAOT B ce0si BUXPEBYIO MOJSIPHOCTh, OOHApYKEHHYIO II-poM $lo, W crupaibHO-
Bpalarmmecs: nois, ooHapyxennsie J[3Bucom u Poyincom. O4eBHIHOCTh M3IYYCHUS U3 PYK DHEPTHH
I WM KK CedYac MPOYHO YCTaHOBJICHA. | MIeproseBbie BIACHUS (YU, CKANAPHbLE, CNUH-MOPCUOHHbLE)
00X01IT 0OBIYHBIE TPUOOPHI OOHAPYKECHHUSI.

XoTs 1 HeHa0MIoAaeMble, TUIIEPIIONS SIBISIFOTCS MPUUYMHAMU BCEX JEKTPOMArHUTHBIX SBJICHHA.
NmenHo Bce KOMOMHUPOBAHHBIC MOJISI PYKH OKa3bIBAIOT HEOOBIYHOE TUIIEPIIPOCTPAHCTBEHHOE BIIUSHUE
Ha OMONOTHIO M TOHKO-DHEpreruyeckue Ttena. [locpencTBOM THIEpHpOCTPaHCTBEHOTO HEJIOKAJIbHOTO
SIBJICHUSI OCYIIECTBIsIeTCA pe3oHaHc. [loseBble B3aMMOICHCTBUA MPOUCXOAAT B BHUPTYAJIIbHOM
cOoCTOSIHMM. TOpCHOHHBIE B3aWMOJAEUCTBUS — OOBIUHBIC SBIEHHUS (CM. CIEAYIONIYIO TaBy). Pyka —
MHO20MEPHBIU UHCMPYMEHN.

HEHTPUPOBAHHOCTDH HA CEPALIE

[Tpubnu3uTenbHO B LEHTPE KaXKIOW JIAJOHM HAXOAMTCS TOYKA JdocyH. DTa TOYKA TaKKe
M3BECTHA Kak Imepukap] 8. DTO Touka HOMEp BOCEMb Ha JSHEPreTUYECKOM KaHajle MepHuauaHa
neprkapia.’ Mepu/man neprkapia BEIXOIUT W3 00NACTH CepJIlia, 3aTeM 110 BHYTPEHHEH CTOPOHE PyKH
UJET K JaJIOHH U KOHUUKY cpeaHero nanbua (cm. Yyoecnoe ucyenenue uz Kumas) [4]. O6macts TOUKU
JAOTYH — 30HAa W3MEPEHUs MHOTHMX OOraTtbIX M pa3HooOpa3HbIX HsHepruil. OHM BKIIOYAIOT B ceOs
MarHuTHBbIE, JIEKTPOCTATUYECKHUE, UH(Pa3BYKOBBIE, MHUKPOBOJIHOBBIE, uH(paKpacHsble,
yIbTpaUONIETOBEIE W UMITYJIbCHBIE MAarHUTHBIE ODHEPTUH, YIOMSHYThIe Bhime. Kpome Toro,
CYIIECTBYIOT OKpYXarolllue 3Ty O0JIaCTh JHEPreTHUECKHUE MATTEPHBI, CIEAYIOLIUe 3a BUXPEBBIMHU
KpyrooopasHsiMu natrepHamu (/[-p Howcopooc Ao u /[péuc u Poync). KpyroobpasHble BUXpEBbIE TOJIS
SIBJISTIOTCSI TIOKA3aTENIIMU TTIEPBUYHBIX SHEPIreTUYECKUX CHUCTEM BBICILIETO U3MEPEHHUSL.

Pucynok 6.2 Touka naoryH. Touka naocyn pacnonodxcena
NPUOIUZUMENBHO 8 YEHMPE KANCOOU N1A0OHU (CM. meMublll Kpye). Dma mouka

Mepuduan,  mMAKJCe U3ECMHA KAK Nepuxkapo 8, NOMoMY Ymo AGNAEmcs MOYKolU HoMep
Hpas 60CeMb HA DHepeemuyeckoM Kanane mepuouana nepuxapod. Mepuduan

rowuu cep- »
yem wi nepuxapoa évixooum u3 obracmu cepoya, 3amem no GHYMPEHHell CIMOpoHe
nPUKPT - pyKu uoem K J1a0OHU U KOHYUKY Cpeone2o namvya (cm.dydecnoe ucyenenue

oM

uz Kumas) [4]. Obracmv mouku 1a02yn — 30Ha U3SMEPEHUS MHO2UX D02amblx
\‘ u  pasnoobpasuvix onepeuti. Ouu 6KIOuUQIOM 6 Ccebs  Ma-HUmHbLe,
L v oNleKkmpocmamuyeckue, UHQPaeyKosvle, MUKpo-60IHOBbLE, UHPPAKpACHbLE,

yabmpaguoiemosvie u UMNYIb-CHble MacHumHule duepeuu (Cm. [lpumeuanue
K enase, No 31).

nepuKap
Touka Ne 8

W3nyuenne »HHEpruM U3 OTOM 00NacTH OTHOCUTCA K
LETUTENBCTBY U JIEMOHCTpAIUsIM HEOOBIYHBIX “TprokoB”. Hambosee

¥ (pum. epes.) Tlepukapy — OKOIOCEpIEUHAS CYMKA.



MOIMYJISIPHO 3Ta YHEPrUs HA3bIBACTCA yu WU Ku. TakyKe, OHAa U3BECTHA MO JCCATKAMH APYTUX Ha3BaHUU
B PA3NMUYHBIX KYJAbTYpax U rpymnmnax. [{u uim ku He 00OHApYKUBAETCS OOBIYHBIMU TPUOOPAMH.

[{u MoxeT OBbITh HOHATA KaK npou3600HOe CKAISPHBIX BOJIHOBBIX sIBICHHU. B 3TO# obnactu
YeJIOBEYECKHII MarHeTHU3M MOKET YYBCTBOBAThCS M OLIYyIIAThCs, KOrja o0e pYKH JABUTAIOTCA U3
CTOPOHBI B CTOPOHY Y€pe3 3Ty TOUKY. DHepeus u nojis 8 pyKe OMHOCAMCA K SMOYUU U BbIPANHCEHUIO
cepoya. Cucmema mo3s2/cepoye YCmMAaHAGIUEAem 63AUMOCEA3b C NAMMeEPHOM nojell 8 pyke. ITO
HEJIOKAJIbHBIE SBJICHUS.

CUCTEMA ITEPBUYHON BUXPEBOU ITOJISIPHOCTU

H-p Jbxopmk Slo oOHApyKHUIT TO, YTO OH HA3BaJ CUCMEMOU NePBUYHOU BUXPEBOL NOJISIPHOCHIU.
CornacHo a-py flo, nepsuunas snepeemuuecxkas cucmema

“... ONpeleNseT W KOHTPOJIMPYET OPHUCHTAIMI0 BCEX JPYTUX OHEPreTHYECKUX CUCTEM
YyeJioBeuUecKoi anatoMun” [5]. DTa pyKoBOAsIIas CHCTEMa OPTaHU30BLIBACT U BIMSET HA €CTECTBEHHBIN
MOTOK BCEX CHJI CAMOMCIICIICHUS, BCTPOCHHBIX B JHEPTETHUECKYIO CUCTEMY YEIIOBEKA.

Cucrema BUXPEBOHM MOJSPHOCTA OTHOCUTCS K JBMXKEHHSM YacTULl WIA CHJI B CHHUPAJIECBUIHOM
BpameHnd. OHM HaxXOJITCS JTUOO B TIOJOXKUTEIBHOM, LEHTPOCTPEMHUTEIHPHOM W pabOTaIONIUM Ha
CKaThe BpAILlEHUH IO YacCOBOW CTpeNiKe, JUOO B CIHPATbHO-3aKPYYMBAIOIIEMCS MPOTHB YaCOBOM
CTPEJIKH, OTPHULIATEIILHOM, IIEHTPOOEKHOM M pabOTaIOUINM Ha PACIIUPEHUE BPAIICHUH.

BuxpeBas noisipHOCTb OIpeiesieHa CIeIyoIuM 00pa3om:

* 1a00Hb NPABOIL PYKU HECem OmpuyamenbHylo, RPOMue Yacoeoii CmpeaKu
6UXPEEYI0 NONAPHOCHD

* 100N J1€601l PYKU Hecem NON0HCUMENbHYI0, NO YACOBOU CHPETIKe 8UXDPECYIo
nonapuocmay

3/1ech, CChIJIKA HA OTPULATENIBHOE M IOJOXHUTEIBHOE — HE TO JK€ CaMO€, YTO TpaJWLMOHHAS
AJIEKTpUYecKasi MOJSIPHOCTb. OTO JABE pa3Hble BELIU C Pa3IUYHBIMU XapakTepucTukaMmu. LIeHTpsl
BUXPEBOM MOJIIPHOCTH PYK (Tak *e, KaKk W Teja), OMHCcaHHbIe A-poM S0, MOTYT OBbITh MOHSTHI Kak
2UNEPRPOCMPAHCMBEHHbLE

obmactu CnZ/lH/n’IOpCMOHHO/CKaJZ}lpHble noiii, 6epr_II/IC Ha4dajio B
BUXPEBOMH

HONSPHOCTH Gt 0oJiee BBICOKOM IMPOCTPAHCTBC. Oun — NECPBUYHBIC
(rumeprrons) ¥ | NPHUYUHHLBIC IIOJIAA C XapAaKTCPUCTUKAMU BIIUSAHUA Ha

BCE CHCTEMBI, ‘“IPOCTPAHCTBEHHO HWke HuX. OHH
UTPAlOT pOJIb B IPOSBICHUU DIIEKTPOMarHUTHOU
9HEPruM B pykax. FIMEHHO OCpeACTBOM MO pazyma
MBI CIIOCOOHBI BIUATH Ha TUIEPHONs, (OPMUPYIOLIHIE
JJEKTPOMAarHUTHbIE T0JIA. VIMEHHO IOCpencTBOM
CIUPAJIBHO 3aKPY4YMBAIOLLIETOCS BHUXPEBOIO  IIOJIA
YCTAHaBJIMBAIOTCSA CBSA3b U OOLICHUE C HNEPEUUHBIM
suxpesvim nonem Teopenus.

VIIPABJIAIOIMEE BJIMAHUE HA BCE
OHEPIT'ETUYECKHE CUCTEMbI
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Pucynok 6.3 BuxpeBasi noJasipHOCTb. [J-p [Jicopddc Ho obnapyscun mo, umo oH HA36al CACTEMON
MIEPBUYHOM BUXPEBOM SHEPreTUUECKOI MONSPHOCTH. [lenmpbl 6UXpegoil nosapHocmu pyK (max gice, Kak u mena),
onucatmvle 0-pom o, mozym Obimb NOHAMbL KAK SUNEPRPOCMPAHCMEEHHbIE CNUH/MOPCUOHHO/CKANAPHBLE NOTIS,
bepy-wue nauano 8 bonee gvicokom npocm-parncmee. OHU — NePeuUUHble NPUYUHHBLE OIS C XAPAKMEPUCTIUKAMU
GNUSHUSL HA 8Ce CUCEMbl, ‘NPOCMPAHCMEEHHO ™ Hudice ux. DIeKmpoMasHumuvle nois — 3pgexmovl makux
HeHaob.Ir00aeMbIX THIIEPIIOJICH.

DHepreTuyeckas aHaTOMUS YEJIOBEKa OPraHM30BaHa B COOTBETCTBUH C UEPAPXUUECKUM YPOBHEM
KOHTpoJsl U BiausiHUM. J[-p Slo oOHapyxwui, omucal M HaHeC Ha KapTy TaKyl CHUCTEMY, HMEIOLIYIO
TUIEPIPOCTPAHCTBEHHOE IpoucxoxkaeHue. OH Ha3bIBAET €€ CUCMeMOU NepeUdHOU  BUXPEBOL
9Hep2emu4eckol NoAAPHOCMU, KOTOpas OIpeNeNseT U KOHTPOJIUPYET BCE JpYrHe JHEepreTudyeckue
CUCTEMBI YeJIOBEYeCKOM aHaromuu. Kak TakoBas, cucTeMa INEPBUYHONW BHUXPEBOW IOJSIPHOCTH
YIIpaBJIi€T €CTECTBEHHBIM ITIOTOKOM BCEX CHJI CAMOUCLENIEHHS], BCTPOCHHBIX B SHEPTETUUECKYIO CUCTEMY
4eJI0BEKa.

CornacHo a-py flo, snekTpuyeckas, MarHuTHas, BUOpPALMOHHAs, KPOBEHOCHAs, HEpBHAas
CHCTEMbI, aKyIyHKTYpHbIE MEpUIHAHBI, pe(IEKCHbIE TOUYKM M CHCTEMbl MPONOPLUIl MOABEPraroTCs
BpPEIHOMY BIIMSIHUIO, KOTJIa [IEpBUYHAs BUXPEBasi CUCTEMA BBIXOJUT U3 PAaBHOBECHSI.

Hanecenuem Ha kapTy NepBUYHON SHEpruu, padora j1-pa Slo MOATBEpKIAeT HAIUYUE B pyKax
TUIEPIPOCTPAHCTBEHHBIX Moyed. B paMkax onucanus a-pa flo, kaxnas pyka IEMOHCTPUPYET
PasIMuYHYIO 6uxpesyio noaspHocms. Iloe BUXpEBOM MOISAPHOCTH COCTOMT W3 BPAAIOUNIMXCA H
CIUPAJIEBUAHBIX IBMKEHUN. OHU — NaJbHENIIEE TIOATBEPKICHNE TUIIEPIIOIEH B pyKax.

Taonuua 6.1 Inemenmol nepeudHOIl IHEPZEMUYECKOU BUXPEBOIL CUCHIEMbL
(ocHogaHo Ha uccredosanusx 0-pa AHo)

KonTponupyer u OpHEHTHpPYET BCE OJHEPreTHYECKHE
CUCTEMBI SJHEPreTUYECKON aHaTOMUU

YITPABJIAIOIIA A Konmponupyem ecmecmeennuiit nomok écex cu
KOHTPOJIMPYIOIIA S camoucuenenus
CHUCTEMA Bausem na snexkmpuueckyio, MazZHummyio,

6UOPAUUOHHYIO, KPOBEHOCHYIO, HEPEHYIO CUCHEMDbI,
AKynyHKmypHole Mepuouansl, peghiekcrvle mouku u
cucmemul RPOROPYUIL

Iepsuunoe eviuenpocmpancmeennoe none Coznanus —
amo CKanapno/mopcuonno/cCnunogoe nojie 2unepno.s,
HAIIIN oKa3svléaioujee AUAHUE HA ITEKMPOMAZHUMHbLE RO
KOMMEHTAPUHN nooegepzaemcs enuanuio Imoyuu Cepoya u
Hamepenus, npozpammupyemcs nocpeocmeom
MEHMANbHO20 NOJIA

JIAJIOHB IIPABOI PYKU JIAJIOHB JIEBOU PYKH

BUXPEBAA HeraruBuas IHo3suTuBHAA



[TOJIAAPHOCTD Lenmpooeixcnasn Ilenmpocmpemumenvuasn
Pacwuparowan Corcumarowjan

HAIIPABJIEHUE  [Iporus 4actoBoii ctpenku  Ilo yacoBoii cTpenke

['unepnpocTpaHCTBEHHBIC CITHMH/TOPCHOHHO/CKAISIPHBIC TIOJNS B
HAIIN pykKax
KOMMEHTAPUN  -naxooamcs noo enuanuem Imoyuu Cepoua u Hamepenusn
- POZPAMMUPYIOMCA ROCPEOCIMEOM MEHMANbHO20 NOJIA

OTKPBLITHUSA MATHUTHOM IMOJIAPHOCTU J3BUCOM 1 POYJICOM

[Tocre HEeCKONbKUX AECATUIICTHH HCCIEAOBaHUSA MAarHeTH3Ma, ero MPUPOAbl U BO3JCHUCTBUS Ha
ouonornyeckue cucremsl, J[3Buc m Poync onyOimkoBanu cBOW KHHUTY Padyea 6 eauwiux pykax.
Onucanue Ha epeaHeil 00J10)KKE KHUTH TJIACUT:

“IlepBast U3 KOr/ja-JinOO HANMCAHHBIX KHUT, HAYYHO MOJAJepXuBaromas u oOyyaromas Hayke
Hanoxenus Pyk” [6].

B sTtom YTBCPKACHUMU HaM XOTCJIOCh OBl MNOAYCPKHYTHL: IICpBasA U3 KOFIIa-JII/I6O HaITMCaHHBIX
KHUTI', HAYYHO TOAACPKHUBAIOIIAAL. .. BO3MO)KHO, HCEMHOIo€ M3BCCTHO O pa60Te W BKJIaZIC B HAYKY 3THX
ABYX YYCHBIX. B 3T10i1 rmaBe MbI XOTHM OTAATh JaHb YBAXKCHUA UX NOCTUKCHUAM.

B [IOTOKE

JIoBuc u Poync Habmronanu, 4To CYIIECTBYET MOCTOSIHHBIM MOTOK 3HEPruid, BXOASIIUX B U
BBIXOJSIIUX M3 YEJOBEUECKON CHCTEMBI OT HAIllero JJIEKTPOMArHUTHOTO OKpykeHus. Ha ocHoBe
Ha0JII0/IEHUH, OHU BBICKA3aJIM TOUYKY 3PEHMSI: MO3T (PYHKIIMOHUPYET KaK MPUHHUMAIOIIAs U Tepeaaromias
SHEPTUU CTAaHIMUSA. DT DHEPTUU B3aWMHO CMEIIMBAIOTCS WM MOAYIUPYIOTCS mulcadamu eubpayuti
mena. Bce oHM BeIpabaThIBAIOTCS U OOHApY)KUBatOTCS pykamu |7]. Takue sHEprun 0Ka3bpIBatOT TIIyOOKOE
BO3/ICHCTBUE HA IPYrOe YeI0BEUYECKOE CYIIECTBO.

CornacHo JBucy u Poyscy, denoBeueckoe 3JIEKTPHUUECTBO, MATHETU3M U DJIEKTPOMATHETH3M
COCTOSIT M3 THICSY MEHSIOIIUXCS TCUCHWH M HANpPsDKCHWH MHOTHX Pa3HBIX YacTOT SHEPTUU. YUeHBIC
Ha3BaIIU UX KOMHIekcom dHepruii. OHU BEPWIIH, YTO HEKOTOPBIE U3 3TUX DHEPTHH BCE eIle He 3HAKOMBI
1 He MOHATHI [1976].

[IBera - KOHKpeTHBIE BHOpAIK CBETOBOM »HEpruu Baim pyku reHepupyroT Bce IBETa pajiyTH,
BCE YacTOTHI cBeTa. TakoBo nocnanue Paodyeu 6 sawux pykax. J1auc u Poync BbipaxaroT Bepy B TO, UTO
SHEPrUI0 B pyKaX MOXXHO BBIXBaThIBaTh UIA MOJB3bl ceOe U ApyruM. OHHM TMOOLIPSIIOT KaKI0Tro
HCCIIEA0BATh CBOM €CTECTBEHHBIM IIOTEHLIAAIL:

“KaxapIii 4eoBeK 00J1a/laeT eCTeCTBEHHBIMH dHeprusmMu Pamyru B Bammx pykax” [8]. B atom
oTHoIeHuH, J[PBUC 1 Poyic yTBep»)aaroT, 4TO BCE MBI paBHBI, JEMOHCTPUPYEM €CTECTBEHHBIC TIOJIS U

HCECCM MOTCHIHAJ KAK-TO IOMOIr'aTh APYIrUM MMOCPCACTBOM 3THUX CCTCCTBCHHBIX 3H€pFIfll>'I!

YEJIOBEUECKHII MATHETU3M



KakoBbI HEKOTOpBIE M3 OCHOBHBIX HaOIOAEHUH 3Toi SHeprun? B olHOM SKCIIEpUMEHTE, PYKU
CyOBbeKTa OMEIIATNCh Ha CTOPOHAX 3alleyaTaHHOM CTEKJIIHHON KaMepbl. BHyTpu kaMmepsl 3apsiKeHHbIE
YaCTHUIIBl CO3/IaBAIM IMOTOK MOJOXKHUTEIBHBIX W OTPHIATENbHBIX MOHOB. Korma pyku cyOobekra Obuin
IIOMEILEHBl HA CTOPOHAX CTEKJISIHHOW KaMephbl, 3apsDKCHHBIE YacTULbl “‘TAHLIEBAIN B COOTBETCTBHHM C
BOJIHOOOpPA3HBIMHU JIBIDKCHUSAMH DPYK. Kozoa pyku osueanucv, G0IHOSble NAMMEPHbl 3APAHCEHHBIX
yacmuy crnedosanu 3a Hanpasnenuem pyk. Pyku oka3plBaJIM Takoe ke JeHCTBHE, YTO M CTEPHKHEBOMH
MAarHur.

Ha ocnoBe MHOrux HaOMIOACHUN, U3MEPEHHUIN U IKCIIEPUMEHTOB, [[3BHCY 1 Poyicy crano scHo,
YTO OJIHA U3 OCHOBHBIX SHEPTUM, OOHAPYKEHHBIX B pPyKaX, MOX0XKa Ha Ty, KOTOpas HaiJieHa B OOBIYHOM
Marfure. JTO uenogeueckuti machemuszm. JIPBUC U Poyiic oOHApyXWIIM, 4TO KOTJa PYKH CIIOKEHBI
BMECTE B “II03€ MOJIUTBBI”’, UEJIOBEUECKUI MAarHeTU3M 3aCTaBJIsIET SHEPTUIO TeUb B BHJIE 00pa3yromieics
3aMKHYTOM TMETJIM — MOTOKOB SHEPTHH U3 TIPABOU JIAJOHU B JIEBYIO.

BEJIMKOJIEITHbII MATHETH3M

Taonuua 6.2 Kniouegvie 31eKmpomMazHuUmHble CEOUCMEA PYK
(ocHoBaHO Ha uccneaoBanusx JaBuca u Poyica)

I[TPABASI PYKA JIEBAS PYKA
JlagoHb TribHAS JlagoHb TreulbHAsA CTOPOHA
CTOpOHa
MATHUTHAA
HOJAPHOCTD IOr Cesep Cesep IOr
SJIEKTPUYECKAA Ilonoscu- Ompuya Ompuuya- Ionoxu-renbHas +
[TOJISIPHOCTD menvnasn + menvHa - menvHaa -
CIIMH Ilo uacoeou IlIpomuse IIpomuse Ilo uacoeou
KOHYCO- cmpeJike uacoeoii uacoeoii cmpenke
OBPA3HbBIN cmpenku cmpenku
BUXPb
KAYECTBO NHTeHCMBHOCTL YMeHbIIaeT YMeHbmaeT HMHTEHCHBHOCTD
Pacwupenue bonw bonw Pacwupenue

KakoBbl MarHuTHble CBOWCTBa uesoBeueckux pyk? Jlamonu oOeux pyK AEMOHCTPUPYIOT
pa3iIuyYHbIe ¥ IPOTUBOMOJIOXKHBIE dHepruu. bonee Toro, kaxaas pyka odbiagaetr 08yms BUAAMU SHEPTUN
— MaeHumuou WU snekmpuyeckou. JIpBuc m Poync HazBamu 310 3akomom Ilpupoosi, BbIpakxeHUEM
IMpUHIHUIIA TYaJIbHOCTH. ITomoxxuTeapHBIE U OTPULATCIIBbHBIC DHEPIrUM CYIICCTBYOT BMECTC U HE MOT'YT
OBITH pa3/ieneHbl. AHAJIOTHYHO, CEBEPHBIA M I0XKHBII MarHUTHBIE MOJIIOCA CYILECTBYIOT BMECTE M HE
MOTYT OBITh pazaeneHbvl. Ha nadonu cywecmeyiom MacHUmMHAs U J1eKmpudeckas NoJsAPHOCIU,
NPOMUBONOIONCHBIE ThEM, KOMOpble OOHAPYHCUBAIOMCS HA MBLILHOU CMOPOHE MOU e CaMol PYKU.
XapakTepuCTUKH KaXKI0W pykH, omnpezaesieHHble [[Bucom u Poyncom, cBenmenbl B Tabmuiyy 6.2 (oM.
BbIIIIC). MarHeTu3M NpaBOW J1a0OHU COOTBETCTBYET [OJCHOM) TIONIOCY MarHUTa. TblibHAs CMOpoHa



MpaBoi PYKH COOTBETCTBYET cegepHoMy Tomocy MarHuTa. I[IpaBas pyka JeMOHCTPUpPYET
OTpPHULATENBbHYIO NOJSAPHOCTh. MarHeTusMm J1egoul J1aJOHU COOTBETCTBYET Cce6epHOMY TOJKCY MarHuTa.
ToinbHasa cmopona N€BOU PYKU COOTBETCTBYET 10J/CHOMY TIOJIIOCY Maruura. JleBas pyka 1eMOHCTpUPYET
MOJIOKUTEIBHYIO MOJSPHOCTD.

OTKPBITUE MATHETU3MA

Pucynok 6.4 IlepBas cTynmeHb YHpakHeHUsl. Hauunaiime ynpadicenenue
ceederuem pyk emecme @ nose moaumevl. llpumensiime oagnenue pogno 2-3 cexynovl. Pesxo
ocrabeme Oasnenue. Jlokmu noowsmol. Ilosmopume mpu paza. Omo omKpvieaem
9HepeemuuecKue Kanawl, sedywue k pykam. Cosueaiime u pazogueaiime pyKu.

Pucynox 6.5 Bropas CTyIIeHb
YHOpPaXKHEHUsA. SgneHuss 4eno8eveckoz0 MAacHemu3Ma
MO2Yym 80CHPUHUMAMBCS O8UdCEHUEM 00aacmell 1A02yH.
Pyxu 6ausko o0na k Opyeoti, 08UdCeHUs 8 CHOPOHbL.
Hepoicume pyxu na pac-cmosuwuu 25-30 mm Opye om
opyea. [aiime 8pems pocmy sHepeuu. 3amem Ogueaiime
PYKU U3 CMOpOHbL 6 cmopony. HcnonvsosaHue 08yx
Kepamuieckux MACHUMHBIX ouUcKos Modcem
cmumynauposams 2mo owyujenue. /lepocume 0ea 25-mm
ouamempom Kepamuieckux MAaeHUMHbIX OUCKA HA paccmosiHuu 25 mm opye om Opyea. [leuzatime ux u3 cmopoHsl
6 cmopowny. Ilpodenatime 3mo, Koeda 08a NoOCa ommankugaiomes u xKoeoa npumseusaiomes. C ycunenuem
YYBCMBUMETLHOCU 8 PYKAX, 6bl CMOJiceme OMKpblMb MO Jce camoe owyujeHue 6 obaacmu 1aocyH 6e3
MAZHUMOS.

C HeOonbIION MPaKTUKOM, MOKHO OIIYTHUTh U OOHApYKUTh MarHUTHBINA LEHTP KaXKIOW PYKH.
[Tpubnu3uTeNnbHO OH PACHOIOKEH B 00JJACTH TOYKHM JIAOTYH Ha JIAJIOHU KaKIoM pyku. JIroOoi uenoBek
MOKET HAWTH 3Ty 30HY, HEMHOI'O NONPAKTUKOBAaBIIMCh. BOT mpocroe ympakHEHHE U METOJ]l €€
oOHapyxkeHHMs. YToObl YCHJIUTh UYBCTBUTEIBHOCTb, HAUYHUTE C pPa30rPEBAIOLIETO YHPAKHEHUS.
CroxuTe pyKH BMECTE B 1103y MOJIUTBBI (CM. pUCYHOK 6.4).

BripaBHsiiTe mNanblbl, CIOKOMHO COCAMHUTE WX KOHLIbI M, TOJKAasl BHYTPb, PaBHOMEPHO
IMIPUMEHUTE JAaBJICHUC HA BCHO IMOBCPXHOCTH PYK. PaSBeJII/ITe JIOKTH B CTOPOHEI Tak, yTOOBI OHH OBLLIH
napajuienabHbl 3eMie. [Ipumensia naBneHue, yaepKuBaiTe Takoe NoJ0KeHHe 2-3 CeKyH/Ibl. 3aTeM, PE3KO
BBICBOOO/IMTE JaBieHue. [loBTopure HeEcKkoinbko pa3. Takoe [edcTBHE ‘‘3ampaBUT’ W OTKPOET
JHEPreTUYECKUE KaHAJbI PYK.

BepHurech B 103y MOJMTBBI, HO ceiyac, CHavana Jep>KUTe JaJ0HU Ha pacCTOsIHUU 1-2 cM apyr
oT Apyra. be3 kacaHus, MEIJICHHO U TUIaBHO CABHUIAWTE M pa3BUTaTE JagoHU. [loBTOpSIiTE HECKOIBKO
pa3 B TEUEHUE MUHYTHI WM JIBYX. 3aT€M, JABUTAMTE PYKU U3 CTOPOHBI B CTOPOHY Yepe3 LEHTP KaxkJ0i
nagonu. LleHTp Kax a0 IaIOHH HAYHET OIIYIIAThCS KaK MaJE€HbKUM KPYTJIbIil MarHuT.

HUI'PA B I'MITEPITPOCTPAHCTBO

Hcnonbs3oBanue ABYX KPYIIbIX MarHMTOB MOXKET CTUMYJIMPOBATH YEJIOBEUECKHI MAarHeTu3M,
KOTOpBIM BbI OIIyIIAIX B 3TOM YynpaxkHeHuu. [IpmoOpeTtute aBa KepaMHUYECKHMX MarHUTHBIX TUCKa,



pazmepom 25mMM X 6MM. JlepkuTe WX MEXKIYy NajlbllaMd W JBHUTalTe B MPOTHUBOMOJIOAKHBIX
HanpasiieHUsX.. CoXpaHsANTe pacCTOSHUE MEXY HUMH 25-30 MM.

Pucynok 6.6 Kone6anusi nJ1I0THOCTH BaKkyyMa.
Onekmpomaznumnoe none pyKk oeucmeyem HA JOKAIbHOE
cocmosiHue niom-HoCmu 6aKKyma (cepvle obaacmu) unu Ha
cocmosnue Onepeuu Hyneeou Touku. Omo cozdaem
JIOKANbHble  UCKPUGNEHUsl 6  6U0e  HANPANCEHUs

. % npocmpancmea-epemeny.  Obracmv  medcoy  pyKamu
- - CMAHOBUMCSI 30HOU BbICOKO20 HANPANCEHUs, 20e Cmaj-
v ~ KUBAIOMCA  NPOMUBONOIOJNHCHbIE MASHUMHble NONocd U

yeumpol euxpetl. (obnacte cteHbl bnoxa). [losensomces
HoBble nosa u eup-myanvHvle cuibl. OHU BOCHPUHUMAIOMCL 8
PYKAX KAK 0Ye8UOHble (NOKA3AHbl CMPeNKamu), Ko20a pyKu
06u1aCTH BHICOKOI ILIOTHOCTH BakyyMa 08U2AIOMCSL U3 CIMOPOHBL 8 CIMOPOHY Uepe3 001Acmb MOYKU

PHPTYIbHE CHH naocyn. Kaoicooe edunuunoe macHumuoe none Hapyuwiaem
OKPYHCAIOWYIO €20 NIOMHOCHb 8aKyyMd. Dm0 makdice NOKA3AHO HA MbLIbHOU cmopone pyk. Jlioboe napywenue
COCMOANUS 8AKYYMA MOJICEM HABOOUMb NOMOK CKAISPHLIX MEeYeHUl.

-

Jlurasi Tyna ClOAa MarHUTHI, BBl JICHCTBHTENBHO OIMYyIIA€Te CHJIBI OTTAJIKUBAHUS WIIH
NPUTSKEHUS, BKIIIOYAIOLINE UCKAdCeHUue/UCKpUusieHue npocmpancmea-epemenu. Taxke, 3T0 Urpa c
epasumayueti!  JIeACTBUTENBHO CyHIECTBYeT HWCKQXEHHWE W JBIDKEHHE B  BakyyMm/>QpupHOH
cynepxuinkoctu! Mui uepaem 6 eunepnpocmpancmeo!

[IpakTukys ympaxXHEHHs U CTAHOBSCh UYBCTBUTEIHHBIM K OIIYIICHHWIO, BbI OOHApYXHUTE JIBE
MaJICHBKHE MOpooOpasHble 00NACTH JaJl0OHU, B3aMMOJEHCTBYIOMIME ApYyr ¢ npyrom. Kaxmas obmacte
MIPEJICTaBISIET CBOI0 COOCTBEHHYIO 30HY OTKJIIOHEHHS JaBlIEHUS, T YCTaHABJIUBAIOTCS BHUPTYyalbHBIC
CUJIBI (CM. PUCYHOK 6.6).

OHIYHICHI/H[, KOTOPLBIC BblI YYBCTBYCTC MCKAY MAarHvTtamMu, - TO KE OIIYIICHHUEC MarHetuima,
KOTOPOC Bbl HAYHCTC YYBCTBOBATD, ABUTAs PYKU APYT IIPOTHUB ApYyTa. OHU MOXO0XKH.

Iloxa naoonu oOsucaromca Opyz npomue o0pyza, 6bl MOMCeme NOYYECHME08amby 00,1acCHb,
Komopasa owywiaemcsa KaKk 6epuiuna Xoama uiu mouka paenoeecusn. Hebonvwioit cosuz ¢ my unu
UHYI0 CMOPOHY, U bl NOUYECMEyme, umo nadaeme. B oonacmu nadonu cywjecmeyem ominonenue
0a6/1eHUA., OHO AGIACHCA OMPANHCEHUEM 63AUMOOCIUCMEUA 8 6AKYyM-I(upnoil cynepycudkocmu!
Hzpaa ¢ smum ynpasxcnenuem u cmamnoesacy oonee u 6onee HACMPOEHHLIMU HA CEOU Yel08€4eCKUll
Maznemusm, vl yoeoumecs, Ymo B BalIUX PYKaX CyliecTByeT paayra!

Ha umo noxoxce maznumnoe none? B ceoeit knuce MarHeTusM M ero BO3JAelCTBHE Ha
J)KuBble cucTtembl /[2éuc u Poync onucanu nekomopuie HoGble OMKPLIMUA 0 RPUPOOE MACHUMHBIX
noneil. Imu OMKPLIMUA USMEHUIU CROCOO, KOMOPBIM Mbl PACCMAMPUBATU CEOICHEA MAZHUMHOZ0
nona. Cmapulii u HOBLL 6327106l HA MazHemu3m noxazanvt na pucynkax 2.2 u 2.3. Ha nux mui
6UOUM, YMO MAZHUMHBIIL NOMOK RPOOOSHCACMCA 8 08YX HANPAGIEHUAX: U3 I0HCHO20 NOAIOCA 8
cegepHblil U U3 ce6epHo2o 6 1icHblil. Ilomok odpazyem 6ocomuodpasznyro nemaro. Takoii nammepH 6
6ude 60CLMUOOPA3HOI MU CYULECMEYENt Y CIEPIHCHEB020 MAZHUMA U Y MACHUMHO20 NOJIA 3eMIlU.
Amo 3axon maznemuszma. Takike, 3TO CBOMCTBO MATHUTHOIO MOJISl YeJ10BeKA (CM. pucynok 2.4).

MATI'HUTHAA YACTOTA B PE3OHAHCE



7 Pucynok 6.7 3ona cmenvt bnoxa. B ueHTpe crep-KHEBOIro

e MArHuTa CylmiecTByeT 00J1aCTh HYJIeBOr0 Mar-HeTH3Ma, Ha3blBaeMasi

— s v 9] 9] _ 0
/‘>“"W“f : 11“1“ crenoii buoxa. B 3toii 30He 3Hep THH MEHAKT KypC (¢pa3y) na 180°,
i s o0pa3yss mnaTTepH BOCbMHOOPa3HOH NeTJIM B 30He HYJEBOIO

Crena Bioxa — o61acts 0 Mar-Ma marnerusma. HHTepecHo, 4To0 siBjieHMe cTeHbl bjoxa ceszaHo c
. o HA0/I10-AEHUsIMM CHJI AHTHIPABUTALMH, JIEBUTAIMM WJIM JUaMar-
T HuTHocTtu. Tam, rae ¢QokycupyloTcss 3TH 3HEPruu, BO3HM-KAKOT

N-v ~
\ s £ JIOKAJIbHbIE HAIIPSZKeHHU S camMoro NMPOCTPAHCTBA-BPEMEHH.
; . CaenoBarenbHO, 3¢ ekt cTeHbl bioxa - 3T0 runepnpocTpaHcTBeHHas!
CITUH IIPOTHUB 4Yaco- CITUH 110 9aCOBOH C H No 32
J—— ctpenke WM N-MepHas rpanb MarHerus-ma (Cm. Ilpuiioaxenue k riase, Ne 32)

B ceéoux ucmedosanu}lx, ZI3BMC u POleC OmKpbsliiu, 4mo I0JICHBLIL ROJIIOC MAZHUMA ABTIACMCA
HOJI0HCUMETbHOIL ROJIADHOCHIbI0O NO OMHOUICHUIO K CE6EPHOMY, npedcmawmlomejny coboii
ompuuameibHyr0 RnOJIAPHOCHLb. Ilo OOzoeopennocmu, eciiu CMeIICHEeB0 MAZHUM RO0GECUMb HA
CmpyHe, 1091CHBLI ROJIIOC MAZHUMA 6y0em KOHYOM, YyKa3vlearouwium na C€8eprlIZ MAZHUMHBLI ROIOC
3emau. 3Hepzuu MazcHuma 00H03pemenuo meKym 6 dsyx HAnNpaeleHuaAX — Oom I0JHCHO20 noJjlloca K
CeéBepHOM), oanee IHepcun noxkuoaem ceeepnbu? noJjlloc U meuem K r0HCHOMY.

DHepeus cegeprozo noaloca epauwiaemca NPOMUE 4acoeoil cmpeaKu (6160, eciu CMOmpems
Ha KOHely Ce8epHO20 NOJIIOCA CIMEPHCHEE8020 MAZHUMA), 8 MO 6pemMA, KAK IHEPZUA HHCHO20 NONICA
epaujaemcsa nO YaAcoeoii cmpenke (6npaso, ecau CcMOmMpemy HA KOHEY 0HCHO20 NOJI0Ca
CmepicHes020 Mmaznuma). IHepeus Kaxcoo2o noawca o0opazyem KOHYCOOOpasHvlil 6uxpsv (cm.
PUCYHOK 2.2), Osucasacet 606He Om MOYKU KOHUA CHMEPIHCHEE020 MAZHUMA U PACUUPAACH, NOKA
oguzaemca uepe3 npocmpancmeo. Buympu 3mozo pacwupaiouiezoca 606He UXPA HAXO0OUMCA
GHYmMPEHHUIL unu “o0pammuulii” 6UXPbL — 6MOPUUHOE GbIPANCEHUE CUTbL U IHEPLUU.

Omu 0ee Inepeuu oononnawom opyz opyza u cyuwiecmeyiom eémecne. MarHuTHasi SJHeprus
AMHAMHYHA U oO0janaer vacroroil. Yacmoma eo3nuxaem om eubpayuu uyacmuy 6 noaeou
cCmpyKmype, Haxo0Aueica 6 NOCMOAHHOM 8PAUAMEIbHOM CRUPAIE6UOHOM OBUIHCEHUU.

MaruutHas »Heprust JUHAMHUYHA U o0Onagaer dYactoTod. Yactora MarHeTusmMa — 3TO
YCTaHOBUBLIMIICS B BAKYYME PE30HAHC.

PucyHnok 6.8 MarHuTHbIe CTBOMCTBA J1eBOM PYKH. /[s6uc u Poync

| YCmMawo-euny, umo  Jjeeas  pyka obnaoaem — MASHUM-HLIMU U

f anexmpudeckumu ceoticmeamu. JIa0oHv 1e8oti pyKu — MacHUMHbIl CEBEP-

f HBIL HOMIOC ¢  OMPUYAMENbHOU  INEKMPU-YeCKOU  NOJIAPHOCBIO.

Bpawenue uoem npomue uacosoii cmpenxu. TolibHas cmo-poHa 1egotl

\\}\ - PYKU Hecem CUMMEmPUUHbIE NPOMUGONONONCHbIE NOASA. DMO MACHUM-

- Hblll F0XKHBIM HOMIOC ¢ NOAOJNCUMENbHOU INEKMPUUECKOU NOJIAPHOCMBIO.

TBUIbHAS CTOPOHA J1aJloHb Bpawenue udem no uacoeoii cmpenke. [lga MasHUmM-HuIX NOAIOCA

nesas pyKa obnadarom pastuuHLIMU Xapakmepucmuxamu u dpgexmamu. Illona

8paweHUs — 2Unepnos (UNepunpocmpan-cmeennsle U Oonee 6blCOK020

usmMepenus), cosepuwiailowue Oelcmeus 6He O00bIUHO20 MPEXMEPHO20

npocmpancmea. Maenum-roe noze ceésA3aHo ¢ 2UNepnpoCcmpan-CmeeHHbIM
MOPCUOHHBIM NOTIEM.




Pucynok 6.9 MarHuTHble CTBOICT-BAa NMPaBOil PYKH.

Ieuc u Poync yc-mauosunu, umo npasas pyka obaadaem

’ MASHUMHBIMU U JJIeKMPUYecKUMU C80U-cmeamu. Jlaoous

N [ npagoll pyKu — Maz-HumHblll Y0KHBIA HOMIOC ¢ NO0MCUMENb-
: f HOU 271eKmpu4eckoll NoAapHOCmbIo. Bpa-wenue udem no
yacosoli cmpenke. Tollb-Has CMOPOHA NPABOU PYKU Hecem

+ /;( A0 o cumM-mempuinble nPOMUBONONIOJNCHBIE noas. Omo
MazHUmHbI ~ CEBEPHBIM  noaloc ¢ OmMpuyamensHou

JIAIOHE TRUIRHAR CTOpOtA 2NIeKMpU4ecKoll noaap-Hocmovio. Bpawenue udem npomus
npaBas pyka yaco-gou cmpenxu. Tam, ede cywecmayrom macHummle noJis,

maxice Cywecmsyom HeHaoaoaemvle NPUYUHHbIE HOMEH-

yuavl MACHUMHBIX s6neHUL (6exmop

nomeHL;uaﬂ/MaeﬂumocmamuquKuﬁ CKa]l}lprluv nomeHuuaﬂ).
HOmthﬂlaﬂbl umerom cunepnpocmpaHcnieerHoe npo-
ucxoorcoenue u MeAHNCNPOCMpAaAHCMEEHHOE GIUAHUE.

IIYCTOTA IEHTPA MATHUTA

LlenTp MaruuTa — mouxka Hyn1e8020 MazHemuzma. ITOT HIKBATOP HYJIEBOIO MarHETHU3Ma U3BECTECH
Kak cmena bnoxa. 3emiid Takxe JEMOHCTPUPYET XapaKTEPUCTUKU obnacmell cmenvl broxa.

B yenmpe macnuma, ¢ oodonacmu cmenwvt bnoxa snepzemuueckuii nomok nooeepzaemcs
0
dazoeomy cmewienuio na 1807, cozoasan ewie 00Hy 60CbMUOOPA3HYIO NEMJIIO 8 C6OEM UEHMPE.

JIhBuc m Poync mnpoBOAMIIM SKIEPUMEHTHI 10 B3BEIIMBAHUIO BEIIECTBA B LEHTPE JABYX
IIPOTUBOMNOJIOKHBIX MarHUTHBIX MOIOCOB. Korja ceBepHbIi U 10)KHBIN MOII0Ca MPUOIMKAIOTCS IpYT K
JIpYry, BUXpEBbIE NATTEPHbI, ABUKYIIMECS NMPOTHUB YaCOBOW M IO YacCOBOM CTpENKE, BCTPEHAOTCH,
oOpasysi B LieHTpe cmeny bnoxa newTpampHOro MarHetusma. Korja BemecTBo MoMemanoch B IEHTP
3TOW 30HBI, OOHApPYKUBAOCh H3MEpsieMOe H3MEHEeHHe Beca. [IpOTHBOMONOKHBIE BUXPEBBIE MO
co3nanu HoBoe siBineHue. CormacHo J[PBucy m Poyncy, u3aMeHeHune Beca IMPOUCXOIUT B pe3yibTare
UsMeHeHUs 2pasumayuu, KOTOPOe CO3HAeTCs JABYMs MPOTHUBOIOJIOKHBIMU BUXPEBBIMH MArHUTHBIMHU
II0JIAMMU.

“MbI  BEepUM, YTO YCTAHOBHWJIM B3aMMOCBS3b MEXKIY MAarHeTU3MOM, OJJIEKTPHUYECTBOM,
rpaBUTAllMEl U aTOMHOM JHEPreTUUYECKON CTPYKTYpO#l, TakuM o0O0pa3oM TMOKa3biBasi OCHOBY LIS
o0beuHeHus dTUX dHepruit” [9].

PA3HBIE BUOJIOTMYECKUE DOPEKTBI

B 1936 rony Anpbept Poit J[9BUC coBepIuiI OTKPHITHE, YTO JBa MOJIFOCAa MarHUTA JIEUCTBYIOT HA
OMOJIOTMYECKHE CUCTEMBI JIBYMsI COBEPIICHHO Pa3HBIMHU crioco0amu. B mocnemyromiue necsaTUIeTus
OBLITM TIPOBEICHBI THICSYH SKCIEPUMEHTOB IS ONPEACIICHUs NEUCTBUI Ka)X0TO MAarHUTHOTO TIOJSI Ha
00JIBIIIOE YMCIO OMOTOTHYECKUX CHUCTEM — OT MCCIEAOBaHUs POCTA PACTEHUH J0 UCIENECHUs KOCTEH H
TkaHu. Pabora J[aBHCca mpuHecna eMy 3aciiyKeHHOe IpU3HaHue kKak ocHoBaTens Hayku buomarnernsma



Pucynok 6.10 CnumH B3aUMOAEHCTBHA BHXPEBBIX
HEHTPOB. Koeoa ecmpevaromcs Ce@eprlljl U IOJCHBIL MACHUMHbLE
noJjoca, epawjerus no u  npomue 4acoeoi cmpelKu He npocmo
AHHYUPYIOMCA U UCHE3AI0M — OHU 00pPA3yIom HANPSNICEHUS. 8 KPUBUZHE
camozo npocm-pancmea-epemeru. Boznuxaiom nogvle nonesvie d¢ghghex-
mol. Ha pyxe ecmv obaacmu MacHUMHO/BUXPEBOU NO-TSAPHOCHIU 8CE20

{/’Q 3 IHEpcEMUUYECKO20 NOJIsl YeloeeKda. Onu  exnrouarom nopmbol obmeHa

9Hepeuell Kodxcu (aKy-nyHKmypHvie mouKu) u 6ce opyaue oo1acmu Maubix
ey U bonvuux uxpel, maxux, Kaxk yaxpvl. Meoicoy pykoi u yewmpamu
———__1% ) BUXpell HA 2UNEpnonesoM YpOGHe NPOUC-X00um e3aumodelicmaue.

—_— ; Tunepnons npueiexarom 6vi-COKYI0 3dHepeuilo — CcyOdIeMeHmapHble
yacmuysl. Bupmy-anvnaa (newnabniodaemas) peanbHOCmMb COOeEpPAHCUM
dobasoynyro  noocmpykmypy.  Ilonesvie  @3aumooleii-cmeus — He
y noooaromest 06viuHoOMYy 00bcHeruto. Ce0li-cmea MopcuOHHO20 ROJISL U UX
— 63AUMOOETICIMBUSL NENHCAM 8 OCHOBE IMUX AGNEHUILL.

00J1aCTh HANPsKEHUs IPOCTPAHCTBA-BPEMEHH

IoBuc wu Poync wHaOmromanu, 4YTO JBa  TOJIOCA
JEMOHCTPUPYIOT pa3HbIe SHEPTHH, W 3TO CO3JaeT JBa DPa3HBIX
pe3yiabTata WX BO3JCHCTBUS Ha JkKMBble opraHm3mbl. McciemoBanue JloBuca u Poyiica BBISBHIIO
CIIEAYIONIEE: A00Hb NPABoOll PYKU CNOCOOCMEYem cule, pacupenuio W TOOMIPEHHIO; 1e6dsl 1A00Hb
obnadaem cnocoOHOCMbIO 3amMedNleHUs. U YMeHbUeHUs. cocmosinus ooau. 1lpu UCIOIB30BaHUH 00EUX
pyk a1tu 3¢ddextsr couetarorcs. [Ipu 0THOBpEMEHHOM HCHONB30BaHUU 00eux pyk, J»Buc m Poyic
HAOJIIOaTM MTOTOK SHEPTUH Yepe3 WU HaJl NO8ePXHOCMbI0 WHAUBUIYyMa. MarHUTHOE TOJIe CIOCOOHO
NpOHM3BIBaTh Telno. Ho cymecTByeT nBOWHOE [eiicTBHE. DHEPreTHYecKoe IMOTOKHM TEKYT B JIBYX
HaIpPaBIICHUSX

“Koz0a evt npumenseme Hanodxcenue pyK uiu IHEPUU_MbICAU, MO, YO 6bl NOCHLIAECHE,
6EPHEMCA U MOXHCEN NPUOAms euie 001bULYI0 CUTLY, YeM 6bl 6bIPA3UNU... IMO HayyHbLil pakm” [10)].

Omu cnosea npodoncarom ompadxcamv Y0eHcOeHUs U UECHMHOCHb O08YX GEUKUX
uccneooeameneiu 20-20 éexa.

DJIIEKTPOMAI'HUTHBIE UH3/IYYEHHA YE/IOBEKA

HarpspKEHUE HaIlpspKEHUE
H3GHITOHOrO HEJI0CTATOYHOrO Pucynox 6.11 Dopmuposanue MacHUm-Ho20
ppanen _ ‘ nosd. MarHutTHble moJroca GopMHUPY-IOTCS HanpsiKeHHEM
) I A S WIM NOTEHIHATaMH, 00pPa30BBIBAIOIINMHCI B BaKyyMe.
1 \\ N30bITOY-HBIC HaNpsKeHUsl MO0 WJIM TPOTHB 4YacoBOil
' CTPEJKH  BBI3BIBAIOT HAa  MOJIOCAX  Ha0JII0JeHHSA

N — cmupajeBHIHBIX BHXpeil. B Bakyyme 1/136]11T0‘1-H06
W3 CCBCPHOTO B  IOKHBIH HanpsiKeHHue CIIyCKaeTcsl 0T CeBEPHOI0 B I0KHBIH MOJIIOC,
¢dopmupys  nHaOmonaemoe MaruutHoe moJie. (Cm.
IIpumeyanue k riaase, Ne 34)

Pyku obecrnieunBaioT OOIIMPHYIO COBOKYIMHOCTb €CTECTBEHHBIX 3JEKTPOMArHUTHBIX MOJIEH.
31ech MBI paccMaTpUBaeM OTH IO KaK HWCTOYHUK AKMUBHOU UH@opmayuu JJii TOHKO-
HHEPreTUYECKOro Telld, TO €CTh, MOJII PyK HE SBISIOTCS HMCTOYHMKOM SHEPrHM, TpeOyromieics s
COBEpUIECHHUSI U3MEHEHUM B TOM, UTO ABJISIETCS HEOTHEMIIEMON camoopaanusytoweticsa cucteMoi. Kak Mbl
Oyzem o0CyXIaTh M03Ke, TOPCUOHHOE TI0JIe PYKHU mepeaaeT nHpopmanuio 0e3 mepeaadu YHEPTru. Imo
8aJICHAs HAVYHAS KOHyenyus. J1axxe IPu MOHKUX YPOBHsX BEIMUUHBI (TO €CTh, YPOBEHB BBIX0JIa YHEPTUH




CpPEIHETO 4YeJIOBEKa), HWHTEPAKTUBHBIC JP(HEKThI ATOW HSHEPrMM HAa HWH(POPMAIMOHHYIO NO/IE8VI0
cmpykmypy ouensb mownvle. llocnemyronme oOCYXIEHUS 3TOW TJIaBbl OyAyT MOAYEPKHUBATH BCIO
TITyOUHY 3TOTO YTBEPKICHUSI.

N3JIYYEHUME 1I1

N3ydenue u3nydarommxcsi U3 pyK dHEpPruil ObUIH TNIaBHBIM (POKYCOM HCCIeIOBaHUsl LUTyH. B
Kutae 1M oOT mNOpakTUKYIOUIErOo MCHOJB3YEeTCS ISl LETUTEIbCTBA B JICUEOHBIX YUPEXKICHUSX.
Teicsiuenetuss B Kutae M3BECTHO, YTO HA3bIBAEMYIO LM WJIM KU SHEPTUI0 MOXKHO HapaluBaTh, WA
HaKaruiMBaTh, U U3J1y4aTh U3 PYK.

B Kwurae »3ta sHeprus Oblza IPEIMETOM BCECTOPOHHETO HW3Y4YEHHMS] W HMCCIICOBAHMUSL.
Hcnyckaemass U3 pyK, LM MCIOJIb30BaJach JUIsl BJIMSHUS Ha OHOJOTMUYECKHUE CHUCTEMBI C IIEJIbI0
ucuenenus. CBoMCcTBa 3TOM PHEPrUM OUEHb BAXKHBI JJIs1 HALIEro 00CyKIeHus, OO BCE Mbl IPOU3BOAUM
U TIOCTaBJISIEM M. DHEPrus TeUeT U3 TOYKU B LICHTPE JIAJOHU BO3JIE SHEPreTUUYECKON TOYKHU JIAOTYH, a
TaKKe M3 KOHYMKOB majibleB. Lu obmamgaer a3ppexToM BIAMSHUSA Jake HA TOHKUX YPOBHSX, TaK KakK B
TUIIEPIIPOCTPAHCTBE MPeJICTaBIsAET cO00M HH(OPMALIMOHHOE COIEpPIKaHUE — KATAJIN3aTOP U3MEHEHHSL.

AnmapaTypoii ObUTH U3MEpPEHBI Pa3InYHbIC (OPMBI JHEPTUU, H3ITyYArOIIUECS U3 PYK, BKIHOYAs
MazHummuvle W 21eKmpocmamudeckue MO, MUKPOBOIHOB0e W3IIydeHHE, UHPPA36VK080e N3ITyUCHUE
(3BykoBBIe YacTOThl Hibke 20 koneOaHuUl B CEKyHOY) U yrvmpaguonemoswiti cuiektp [11]. Hdpyrue
HAOJIOACHUST BKIIIOYAIOT HMMIYJIbCHYIO MAarHWTHYIO JHEPTUI0 M HWH(pakpacHoe (YacToTa KpacHOTO
[[BETA) M3JIyYCHUEC W3 KOHUYMKOB MAaJbIICB. BbUIM BCECTOPOHHE 33JJOKYMEHTHPOBAaHBI MPEUMYIIECTBA
ATOM WCHENSIOMEH SHEPTUU. A TakKe peajbHas I0Jb3a Ui 3/I0POBbSi OT BBHIMOJHEHHUS CaMUM
MAIMEHTOM PA3JIMYHbIX YIPaXXHEHUH [IUTYH.

C rogamu NpakTUKHU, Y MHOTUX JIOJEH Pa3BUIMCh OYEHb BBHICOKHME YPOBHHM M3IYy4YEHUS yu. ITO
OTHOCUTCS K MacTtepam MUTyH. DHEPreTHYecKue TOoJIsI, KOTOpPhle OHU CIOCOOHBI MPOU3BOIUTH,
3apErucTPUPOBAHBI BO MHOTO pa3 BbIIIE, YEM Yy CPEIHEro yenoBeka. MHOrga u3nyyeHue 3alikainBaio
u3Mepsitoniee ero npubopsl. Macmepa ObUM OOBEKTAaMU MHOTHX TOPA3UTEIBHBIX HCCIIEIOBAHUM U
JEMOHCTPALIMI TOTO, YTO MOXKET JI€JIaTh YHEPTHUS YU.

I USMEHAET PEAJIBHOCTD

Hanpuwmep, B onHOM 3KcnepuMeHTe Mactepa IIUTYH HONPOCHIM TOBIMATH Ha CBET Jiazepa,
KOTOpI)II\/'I HaxXoquJICsd Ha PACCTOSAHHWHN HECKOJBKHX KHIOMETPOB. HOJI €ro BJIMAHUEM HUHTCHCHUBHOCTH
nazepa Bo3pocia 6oree, yeM Ha 10 %.

B npyrux nemoHcTpanusx Obl1o BO3MOXKHO:

* H3menamv moneKkyaapHblil cOCmag HeuoOKuxX Kpucmaiios

* H3menamo epems XpoHoMempos Ha KpUCMALIU4ecKoil 0CHoge

* H3menamp xumuueckue coOCmagvl pa3iudHblX HCUOKUX PACHEOPOE
* H3menams cocmae 2a306 é ungpaxpachnoil kamepe

* Uzmenamo cmpykmypy u xapaxkmepucmuxu /[HK u PHK

* U3menamsb cmpykmypy 600bl



Bce »tm “rproku” W MHOroe Japyroe, He YIOMSHYTOE€ B BBILICTIPUBEACHHOM TEPEUYHE
OTIPOBEPTarOT TPATUITMOHHBIEC 3aKOHBI (hr3uku [12]. Kak MbI HauMHAEM OHUMATh, O0IIee U3ITYICHUE U3
PYK, XOTS U MMEIOIIee 3aMEPEHHbIE MAarHUTHBIE XapaKTEPUCTUKH, HAMHOTO 0oJiee CIIOKHOE MO CBOEH
npupoze. B crarbe, NOCBsILIEHHON HAYYHOMY MCCIIE0BaHUIO IMI'YH, 1-p SIHp KcuH nenaer ciaenyrouiue
BBIBOIBI O Ku [13]:

* KU MOXcem HAOI00amvCca u U3MepAmscs

* K 0eMOHCmPUpyent c0UCHEa KaK Mamepuu, mak u IHepeuu
* KU MOJCcem nepeoasams UHGopmauuio

* HA KU MOMCHO GJIUAMb Ye108EUECKOIL MbICILIO U IMOUUAMU

Ku onichiBaeTcs Kak OTHOCSINASCS KO BCEM OJIYIICBICHHBIM M HEOYIIEBICHHBIM 00BEKTaM, TO
€CTh, BCE BEIIM 001a/1af0T K. Takke, KU OTHOCUTCS K HAIIUM YETHIPEM U3BECTHBIM OCHOBHBIM CHJIAM —
AJIEKTPOMArHUTHBIM, TPABUTALIMOHHBIM U CHJIAaM CHJIBHOTO U €J1a00ro s/IepHOTO B3aumoencTBus [14].
OnHako, KM Tak)Ke CBSI3aHA C DHEPTUSMH M SBICHUSIMH, HEOOBSICHUMBIMUA 3THMH YETHIPbMSI OCHOBHBIMH
cwiamu. [IpuMepoM MOKET MOCITYKUTh YKCIIEPUMEHT, TJI€ JIFOIA UCIIOJIb30BaIM KU, YTOOBI BBITACKUBATH
TabJIETKH U3 3aleyaTaHHOro (pJIakoHa, TO €CTh, TAOJIETKH MPOXOAMIN CKBO3b CTEHKY (uiakoHa. SICHO,
YTO 3TO KA4eCTBO CBA3aHO C KM, KOTOpPAas BBIIIE YETHIPEX HU3BECTHBIX CcHi. [loaTOMy, HEBO3MOMXKHO
U3MEpPUTH BCE XapaKTEPUCTUKU KU OOBIYHBIM HHCTpyMeHTapreM. OueBUHO, YTO B UTPE THIEPIIOICBbIC
CIIOCOOHOCTH MHOTOMEPHOT'0 KOMIUICKCA YeIOBEKa.

PE3OHAHCHOE U3JIYYEHUE 3EMJIN

[umMmepman ¢oxycrupoBalicss Ha U3y4EeHUH W3IydyeHUN pyk “nenurenein”. Mcnomab3ys BBICOKO
YYBCTBUTEIbHBIN, U3MEPSIOMNN MarHUTHOE 1oJsie pudop, HazeiBaeMblid SQUID (“CepxmpoBoasimii
KBaHTOBbII MHTeppEepeHUNOHHbIH npudop”), LlummepMan cmor u3MepuUTh UMIYJIbCHBIE MAarHUTHBIE
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I0JIs1, U3JIy4aroImuecs U3 pyk “nenurenein” [15].

HuszkouacToTHBIE 3BYKOBBIE BOJIHBI, B Ipenenax oT 8 a0 12 repr (koneGaHuil B CeKyHAY),
3HAYUTENIbHO NMpeo0sasaloT B SHEPreTHUECKOM CIEKTpe U3nydeHuil pyk [16]. DTo anbda-yacTOTHBII
NIATTEPH CETH HEMPOHOB MO3ra, & TAKKE COOTBETCTBYET €CTECTBEHHON PE30HAHCHOM 4acTOTe 3€MIIU —
yactote 1llymana. M3mepenus BennunHbl OMOMarHUTHOTO MOJs BO BpeMs “nenurensctBa’ B 1000 pas
BBIIIIE, YEM BEIMYMHA HOPMAJILHOTO OMOMAarHUTHOTO TOJIS.

B maxux cayuasx ycunenue 0uomMacHumHno20 nojsa He CéA3bl6ACMCA C yeenudeHuem nomoka
meuenusn 6 ouonozuu [17]. Moxcno 6v110 0bl 0d4CUOAMB COOMBEMCMEUA MEHCOY CUNOU NONA U
meuenuem, eciu 0vl OUOMAZHUMHOE NOJIe 2eHEPUPOBAIOC, NPOCHO OUOI02UYECKUMU KIeMKAMU.
Haébnwoenua nokaszviearom, umo cyuiecmeyem Opy20l UCHIOYHUK IHEPZUU, KOMOPYI0 MOMCHO
evlxeamuléams. ImMom IHEP2emudecKuil NOmoK moxcem Ovims pe3yabmamom 6blX6amuvléaHUs U3
MAZHUMHO020 NOJIA 3eMIU NOCPEOCMEOM PE30HAHCA.

Hactpoiika Ouonornyeckoil cucTeMbl Ha YacTOTy 3€MJIM MPOU3BOAUTCS JUId HJI€aTbHOU
TPaHCHOPTUPOBKH MH(pOpMaLUK B OHMOJIOTHIO. Pa3zinuyHble BOJIHOBBIE MATTEPHBI MOTYT “NEPEBO3UTHCS”
Ha HECYyIIeM CHTHajie — pe3oHaHcHou yactoTe [llymana. PazHOOOpa3me BBICOKOUACTOTHBIX CHUTHAJIOB
MOKET MOJYJIMPOBAaTh §-T€pLEBBI HOCUTENb, TOUYHO TaK K€, KaK PaJUOTPAHCISIIMOHHBIE CTaHIMU
MOJYJIUPYIOT 0a30BbIi HOCHUTENb YacTOThl, 4TOOBI IepenaBaTh CBOWO HHpopmanuio. Kommiuekc
YeJIOBEYECKH MO3I/HEpBHAsI CHCTEMa HACTPAWBAETCs Ha CKaJSIPHO-BOJHOBBIC M3NMydeHus 3emuu. Kak
CKaJIAPHBIN NEpeBOTUMK, 3eMiIsl cOOMpaeT pa3HOOOpa3Hble KOCMUYECKUE HEPTUU U NEPEBOIUT MX Ha



YaCTOTHBIA f3BIK, KOTOPHI 3HAaeT BCA JKM3Hb Ha IUiaHeTe. Bces kM3Hb Ha IulaHeTe TpeOyeT 3Tux
n3ny4eHuil. JKU3Hb COCTOUT B OTHOIIEHHSX CUMOHMO3a ¢ TuaHeToil 3emist. [loosmomy He owubka, umo
Mbl 8UOUM ececmEeHHble Yacmomyl 3eMIU 8 SHepeemu4ecKux nojsax yenoseka!

Taonuua 6.3 Ocnoenvie uznyuenus, 00HaApysHceHHbIE 8 PYKAX

Maznummnoe HMI’llebCHOe
dnekmpocmamuueckoe MAZHUMHOE
Hneppaszeykosoe (nusnce Hugpaxpacnoe
CABIUMUMDBIX 38VK06) 8-12 Vavmpaguonemosoe

Konle0aHuil 6 CeKynoy Mukpoeonnosoe

B U3JTYYHEHNU A

buogortoHbl — cBeT, HCNyCKAaeMbId 0MOJIOTHYEeCKUMU

CUCTeMaMu
Ceem — mHO2OMepHbIE/2UNEPRPOCMPAHCHIBEHHAA
ckanapuaa Iu/cxanapuvie 6o1nut
HETPAIUILIMOHHOE Buxpeegvie, cnupanvno 3akpyuugaroujuecs Inepeuu —

cunepnoii

Hempaouyuonnsie ynepzuu, He 00HapyHcusaemole
KOMMEHTAPUN NPUBLIUHBIM 000PYO0BAHUEM U MEXHUKOU
Hayunoe uccnedosanue npooemoncmpuposano, 4mo
Hamepenue moorcem enuamep na u moouguuyuposamso
U3Iyuenus é pyKax

BMO®OTOHBI B BUOJIOTMYECKNX CUCTEMAX

4 44 Pucynox 6.12 T'unmepmpocTpaHcTBeH-HbI
A MOTOK B PpyKax. Habnooenus ceolicme mazHemusma
" , < NOKA3bIBAOM, YMo Ha 1a0OHU cyujecmeyem cteHa bioxa wiu
. e
* 7 opraroHais- 30HA  HYNe8020  MasHemusmMd. Omo  mecmo  8x00a
ey IV g = 000
. & et (90°) 2UNEPRPOCMPAHCIMBEHHO20 — MeYeHUs. unu nomoxa
4 f TUIIEPIIPO- ‘“« 600101 \Y 6
" 1) cTparCTBH- €c80000HOU SHep2UU. cuneHue  8OCbMUOOPAZHO20
" Hbiif TOTOK nammepHa  61USEM HA  C6A3AHHLIE ¢ HUM  HOjlegble
b crena | v B;pengp' CMPYKMYpblL — COOMBEMCmayoujee yeeauueHue nomoxa.
f HOM IIpO- Ny
. Broxa crpancTre Dmom npunyun NpuKIaAOLIBAEMcs K OHepee-MmuvecKou

anamomuu, 20e 60CbMUOOPAZHBLI RAMMEPH CYUleCmEYem 6
Muxpo u maxpo macwmaoax. (Cm. Ilpunoocenus x enase, Ne
35)

Ponb cBeta B Omosoruueckux mporeccax Obiia 3aHOBO oTKpbiTa ®puuem Ilomom B 1976 rony
[18]. Hemeukuii mcciemoBarenb OTKPBUI, YTO BCE >KMBBIC KJIETKH HCIYCKalOT (PoToHBI cBeTa. OHHM
Ha3bIBaloTCs OuodoroHamu. McnyckaeMblil cBeT HaboqaeTcs B mosoce JuinH BoaHbl oT 200 1o 800 HM
(manometpoB). bmaromapss 3TOMYy OTKpBITHIO, MBI y3Hajdd, 4YTO OHOGOTOHBI XPAHATCS U
BbICBOOOK1atoTCst M3 crinpanu Mojekyisl JIHK. Crupainb ciny>kuT aHTeHHOU U1 TpUeMa M UCITyCKaHUs



ceera. [lon ompenenwn, uyto ucmyckaembie 6uodoToHsl ycTounBel. U3 aToro cienyer, uro JIHK - He
TOJBKO HOCHTENb MIA0JIOHOB, HO TAaKXKE WIpaeT 3HAYUTEIbHYIO pPOJb B IPOBEIECHHH CBETa U
anekTpuyectBa. Korja npoBeeHus 3JieKTpudecTBa paboTaIOT KaK CBSI3aHHBIN Mpoliece (Bce 31eKTPOHBI
“marator” B HOry), ©€3 COIpPOTUBIEHMS, OSTO Ha3bIBaeTcs cBepximpoBogumocteio. JIHK —
CBEPXITPOBOJHHUK CBETOBOM HEpPIruu!

Bepst, uro 6MO(MOTOHBI BKIIOYAIOTCS B 3allyCK BCEX OMOXMMHUYECKMX pEaKUUi B KHUBBIX
kierkax. Mcmyckanne 6M0()OTOHOB HECET 3aKOIMPOBAHHBIEC MTATTEPHBI, TPEOYIOIIMECS ISl CBSA3aHHBIX C
HUMH U3MEHEHUH B (PU3NOJOTMUECKUX COCTOSIHUSAX KUBBIX CUCTEM.

Kak wmcrounuk sneprum, cBer xpanutcs B cnupamm JIHK. Kierku o6miarorcs mocpencTBomM
UCIyCKaHWI CBeTa OmpeneieHHbIX 4acToT. CBeT — Hocutens uHopmarmu. Monekyna JJHK - He
€IMHCTBEHHAs MOJIEKYJa B YeJIOBEYECKOM Telle, KOTopass (POTOaKTHMBHA, TO €CTh, YYBCTBUTENIbHA K
cBeTy. PenienTop cBera Ha ceryaTke riasa, (plaBUHOBas MOJIEKYJIAa, MOXKET ObITh HalJIeH B TE€J€ MOYTU
Be3ze. ['eMoceMbst MOJeKyl, U3 KOTOpOH (opmupyeTcs TreMOrioOuH KPOBH, TaK e, KaK U MENlaHUuH,
KapOTHH U MHOTHE APYrrue METAJUIOdH3UMBI — ()OTOAKTHBHEI [ 19].

PE3OHAHC BBI3BIBAET UCITYCKAHUE

J-p xopmk Slo onmuckIBaeT KIETKY KakK KUBYIO “OHO3JIEKTPUUYECKYIO TIa3My, PE3OHUPYIOIIYIO
Mexay AByms noitocamu’ [20]. buonnazma — TepMUH, paHee BBEACHHBIM PYCCKUMH HCCIIEA0BATEIIAMH,
MPOACTABIIMME OOJBIIYI0 PAa0OTy MO HM3YyYCHHIO OHMOMOJS KHMBBIX OpPraHU3MoOB. [liazma — 3TO
COCTOSIHME BBICOKO HOHU3WPOBAHHBIX WM 3apsOHKCHHBIX YaCTHIl. Pe3onanc Kiemxu 6vi3vieaem
ucnyckanue oomonos ceema. J1-p Slo onucsIBaeT 1[BeTa CAEAYIOUUM 00pa30oM:

B Hopme, cBer — kemroBaro-3osioTo. HO Ha momrocax KIETKM I[BETa PpPas3JIM4YHBI.
ITos10>kUTENBHBIN TOMIOC KIETKH KPACHOBATBIM, B TO BPEMsI, KAK OTPULIATEIbHBIN MOJIKC — CHHEBATBHIM.
B nienomMm, Bech CieKTp ceMu IIBETOB MPOU3BOAUTCS B OJJHOM KiieTke [21].

Hcnyckanua ouogomonos pyxk cooepicam noanvlii cnekmp mux ugemos. Hcnyckanue
Ouonocuueckozo ceema Kooupyem nOAHbIE U OeMAIbHbIE UHPOPMAUYUOHHbBIE NAMMEPHBL O
cocmoanuu opzanuszma!

CBET O3APAET TOHKVYIO COEPY

Uro Takoe cer? Hamm camble nepenoBble TEOPUU OOBICHAIOT CBET KaK OTPa)KEHUE MSTOrO
n3Mepenusi. OOBIYHO TyMaiH, 9TO CBET UMEET MPOCTYIO DIEKTPOMArHUTHYIO MPUPOAY, 3aKITIOUYECHHYIO B
TpexMepHoe MpocTpaHcTBO. OIHAKO, COBpEMEHHass (PH3MKa OCO3HAET CBET KaK HEKYI0 MHOTOMEPHYIO
CYITHOCTH (CM. PUCYHOK 2.8).

Tunnep nobasisier, 4To CBET 00JaJaeT KauecTBaMH MAarHUTORJIEKTPUYECKOro (U3 >¢upHOU
cdepbl) U ASTBTPOHHOTO (M3 OoJiee BHICOKOW TOHKOH cdepbl) uznydeHus. CBET — 3TO COEIMHUTEIND C
TOHKOH c(pepoii, KBAaHTOBBIM MHUPOM U TI0JIEM pazyma!

KIIETOYHA S BMO®OTOHHA A CUCTEMA OBIIEHNW A

IIpencraBbTe MPOUTphIBAHUE KOHKPETHON HOTHI, aKKOPJla MM MY3bIKAJIbHOTO MHTEpBaja >KUBOI
KJIETKE, a 3aTeéM CIOCOOHOCTh HAONIOIaTh B OMOJOTMYECKOW KJIETKE KOHKPETHYIO XUMHYECKYIO



peakuuto. IlpeacraBbTe MOBOPOT BKJIKOYATENS XUMHUYECKOW (PYHKIMHM TOCPEACTBOM oOOecrneueHus
KJIETKH MPOCTHIM paJMOBENIATeNIbHBIM cUrHajoM. [IpencraBpTe moceuiaHue curHaiga yepe3 MHTepHeT,
MOJIy4YeHHUE ero Ha OOJIBLIOM PAcCTOSHUY, a 3aT€M HCII0JIb30BAHKUE ITOTO CUTHAJIA JJIS 3allyCKa OJJHOM U3
TBICSIY PA3JIMUHBIX PEAKIMI YH3UMOB B KJIETKE.

Pabora n-pa Xaka benBeHucTte moAaTBepAMIA POJIb AIEKTPOMArHUTHBIX CHTHAJIOB B OOIECHUH
MEXy MOJIEKYJIaMH KJIeTOK. [IpruMeHsist MpoCcThie METOABI AJIEKTPOHUKH, BeHBEHHUCTE 3aperucTprupoBa
KOHKpETHBIE MOJIEKYJIApHble curHaiel. B 1995 rogy oH 3ammcan ¥ BOCHPOHM3BEN MOJIEKYJISPHBIE
CUTHAJIbl, MCIIOJIb3Ysl IMPOCTON 3BYKOBOW KapT-uHTepdelic kommbroTepa. Korjga 3anmucaHHblii curHain
“mpourpeIBaiics’” Ha3al COOTBETCTBYIOIIMM OHOJOIMYECKHMM CHCTEMaM, KJIETKH PEearupoBaJH TaK, Kak
OyATO BCE MPOUCXOMIIO B IPUCYTCTBUHM UCXOAHOTO BellecTBa!

CornacHo benBenucre, 1000 MONEKYISPHBIA CHUTHAaT1 MOXeT ObIThb 3G (HEKTUBHO
BOCITPOM3BEJICH CIIEKTPOM YaCTOT, JISKAIUX B Tosioce mexcdy 20 u 20000 2epy — Ta xe 1moJjioca 4acTOThI
YacTOThI, YTO U YeJIOBEYECKUH rosoc [22]! DTo uccieaoBaHue MPOJIMBAET HOBBIM CBET Ha JOCTOMHCTBA
pazeoeopa co c8oUMU KlemKkamu. 3ByK HECET OTPOMHBIN M yIMBHUTENbHBIA noTeHuan. CywecmeenHo
Mo, 4mo 38yK, C8em U 2eoMempusi 2AqpMOHUYECKU C853aHbL!

BUOJIOTMYECKAA ITEPEHOCHAS PALINA

buonoruyeckue cucteMbl 0OLIAIOTCA Kak pPaguMOyCTaHOBKM, IOCPEICTBOM CO-pe30HaHcd.
OOuieHne CTaHOBUTCSI OYEHb MOJIEKYJISIPHO KOHKPETHBIM, M Ka)JI0€ B3aUMOCHCTBUE MPOUCXOIUT CO
CKOPOCTBIO CBETA M B BUJI€ OYEHb YHUKAJIBHOIO Yacmomno2o nammepna. Bojia urpaer 3Ha4YUTEIbHYIO
POJIb KaK MOCPEIHUK 00leHus. Bepsr, 4To Boja yCHJIMBAET M MOChUIAET NepeJaHHble CUrHaibl. Boga
obnagaer nmaMaTeio. OHa MOXET XpaHUTh MH(POPMALMOHHBIE NATTEPHBI MPOJOKUTENbHBIE EPHOIbI
BpemeHH. OHa paccmaTpuBaeTcss Kak >KMIKMM Kpuctaiia. CrnocoOHOCTh BOJABI COXpaHATh MHaTTEpH
uHpOpMAllUK MPOUCTEKAeT U3 BO3MOXKHOCTU H3MEHEHMsS TIE€OMETPUM MOJEKYJSPHBIX CBs3el ee
MoJIeKYJbl. BO3M0OKHO 00pa3oBaHre MHOTUX Pa3IMYHbIX CTPYKTYPHBIX (HOpPM.

Yacrota MHPOPMAIMOHHBIX MATTEPHOB XPaHUTCA B CETEBOM CTPYKType BOJbl. EMKOCTBH
XpaHeHHUs HH(OpMalMM B BOAE BHUPTYaIbHO OECKOHEYHA. OJIEKTPOMAarHUTHbIE TOJS MOTYT
“BrieyaThiBaTh’ MAaTTepH B Boay. OJHAKO, €CIM B Hee BIIEUATBHIBACTCS MATTEPH OT CKASPHBIX (He-
2epyescKux) BOJH, OH cOXpaHsercs Oosee JuuTenbHOe BpeMs. PeifH cooOIiaer, uyTo CKajspHbIE He-
2epyesckue TIATTEPHBI B BOJAE MOTYT XPaHUTBHCSA U YCIICIIHO “TIPOUTPBIBATHCS HA3aJ J1a)ke MOCIe TPeX
Hezenb. B oOmieM, BojJa HayMHAET NMPUHUMATHCS KaK MOCPETHHK MEXIY MaTepHalbHBIM M TOHKO

sHepreTHueckuMu Mupamu [24]. Takoe yTBepxaeHue
f - § ' 0azupyercsi Ha CIIOCOOHOCTH BOJBI HaKaIUIMBAaTh,
1 PpE30HaHCHasA CXeMa HaCTPOUKHU

x XpaHUTh M TIepelaBaTh »JHEPTUI0 U CKAISIpHBIE
UH(pOPMAIMOHHBIE TATTEPHBI.
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Pucynok 6.13 OOHapy:keHHe CKAJSIPHBIX
BOJIH. Ha pucynxe noxkasana npocmas cxema 0emexmopa
CKAJIAIPDHBIX  BOJIH. Cxema nomewiaemcs 6 I9KPAHUpo-
[®  saHHyl0 Kamepy, 4modbl U30IUPOBAMb ee OMm 0DbIYHO20
NIeKMPOMACHUMHO20 uz-tyuenus. Kamepa ne sxpanupyem
om CKaJAPHbIX 6OJIH. B)CO()}ZM/;CI}Z 6 Kamepy CKaJIsipHasi
60NIHA 6bl306em Koaebanue 6 obracmu 3AKpYy4usarus

|
1. ool or indwcter c o
- I€PEMEHHBIN KOHICHCA-
TOP [UIsl HACTPOMKH



npocmpancmea-epemeru Ha noatoce maeuuma. (Cm. Hpunoocenue x enase, Ne 36)
CKAJISIPHBIN BUO®OTOH

Ceem obwaemca ¢ monko-snepeemuveckumu menamu! Kak oOwsicHser bupnen, B
IEeHCTBUTEIIFHOCTH CYIIECTBYIOT JBa Buaa OnodoroHoB. OHM BUA — JACHCTBUTEIBHO CKAIAPHOLU
@omon. OH He O0HAPYKUBAETCS TPATUIIMOHHBIMU cpeacTBaMu. CKaIApHBIN (POTOH — TOHKOE SIBICHUE.
Ckansipnvle (omoHbl TYTEIIECTBYIOT B 2UNEPNpOCMpaHcmeée WM BaKyyMe, KOTODBIH, KOHEYHO,
ABIISICTCA JOMOM mMoHKo-39Hepeemuyeckux men! Hapsny ¢ marrepHamu uH(OpMaiuu, OUOPOTOHBI
oKpauwienvl U, 0ojee KOHKPETHO, MOTYT OKpAuwueamvCs TOCPEICTBOM IPOrpPaMMUPOBAHUS HOJIEM
pasyma. Ckamsapsblii (OTOH oOecrieuuBaeT axkmuenyio uHgopmayuio. Kak TakoBOH, OH SBISETCS
CHHTPOITUYECKUM CTUMYJIOM JUIsl CaMOOPTaHM3ALMOHHBIX M TEPEeCTAHOBOYHBIX JCHCTBUU KIETKU
(ompuyamenvras sumponus, nogopauusarowui becnopsoox, cm. Ipunoscenue b).

CBer — u3MmepsieMoe HCIYCKaHHE U3 PYyK ILenuTelned UuryH (8 ¢opme ungpaxpacnozo unu
yavmpaguonremosoeo). Ho MBI Taxke CIBIIIATN, YTO KOMIUIEKC KU JEMOHCTPHUPYET KadecTBa, He
00BSICHUMBIE OOBIYHBIMU 3JIEKTPOMArHUTHBIMHU BOJIHAMU. DaKTUYECKU, HEKOTOPBIE XapaKTEPUCTHUKU KU
OTHOCATCSI K CKaJIIPHBIM BOJTHAM.

CkanisipHast BOJIHA MOJKET CO3[aBaThCsl KOJEOAHMSIMM, KOTOPbIE BO3HHMKAIOT INPU CKATHU U
paccnablieHny BpallaloIIuXcs AIEKTPOHOB. PacnpocTpaHeHne CKalspHbIX BOJIH UCKPUBIISET JOKAIbHOE
npocTpaHcTBO-Bpems. Korma 5To mpouWcxonuT, Hapymaercs OanxaHC MOTEHIMala BBIKyyMa, U
HAKOIUICHHAasl 3/1e€Ch JHEPrus MOXeT ObIThb BbhIxBaueHa. (MlHOrJa 3TO OTHOCUTCS K TOYKE HYJIEBOM
sHeprun. Korna cocrosiHue paBHOBECHs HApYIIAETCs, BUPTYalIbHbIE YACTUIIBI U3 (PU3NYECKOTO BaKyyma
IPOCTpAaHCTBAa INpeBpaljaloTcs B  HaOJIOJaeMble  DJIEMEHTapHble  YacTUIBl. OTHM  MOYHO
BOCITOJIb30BaThCS B AJICKTPHUCCKHUX CXEMaX, MPOU3BOSIIIUX C80O0OHYIO IHEPSUIO.)

WNuTepecHo, uYTOo OAMH Ccrnoco0 MPOU3BOJACTBA CKAJISPHBIX BOJH — HCIOJIb30BaHHE
KagayneoOpasHoil cnupanu. Takas cniupath cenaHa U3 AByX MeperIeTeHHbIX MPOBOJHUKOB, CBEPHYTHIX
B Bujae crupaneil. Tok mogaercs B TNPOTUBOIMOJIOKHBIX HAINPABICHHUSAX, BBI3bIBAas B3aUMHOE
YHUYTO)KEHHE BHUIUMBIX KOMIIOHEHTOB 3JEKTPOMAarHUTHOW DSHEPrUM U OCTaBIsAsA CKAIAPHYIO
KOMIIOHEHTY KaK MoTeHuHal B BakyyMe. Koneuno, monexyna /[HK — cnupans, noxoocas na cnupais 8
@opme kaoyyes. JIHK obnanaeT cBoiicTBaMu aKTUBHOM CKaJIIPHOI BOJIHBI.

CKAJISIPHBIE BOJIHBI UTHOPUPYIOT JINHEMHOE BPEMS

CKaJBIpHa}I BOJIHA COCTOUT U3 ABYX HAKJIIAJAbIBAOIIHUXCA APYr Ha Apyra KOMIIOHCHTOB, KaXK I

U3 KOTOpBIX TIO-pa3HOMY B3aUMOJIEHCTBYEeT ¢ Marepuei. OJUH KOMIIOHEHT — HOJOMCUMENbHOE
8peMs/NO3UTHBHAS JHEpreThyeckas BOJHA — B3aUMOJEHCTBYET C OTPHIATENBHO 3apsHKeHHBIMU
anekTpoHamu. [Jlpyroit — ompuyamenvHoe 6pemsa/OTpULIaTENIbHAs DHEpPreTUYecKas BOJIHA —

B3aUMOJICHCTBYET C MOJIOKUTEIBHO 3apsuKeHHbIMU mpoToHamu B sigpe. CornacHo bupneny, kaxnas
OumoJstornueckas KJieTka COCTaBJIeHa U3 Cy0aTOMHBIX OMOIOTEHITMATIOB. DT OUOMIOTEHITUAIBI HAXO/ISITCS
B sJIpe aTOMOB W MOTYT (OpPMHUPOBATH OECHOpPSAIOYHBIE WU HE CTPYKTYPUPOBAHHBIE MATTEPHBI
CKaJISIPHOM PHEPTUU. Dmu nammepHvl maxdce o0opa3yiom 3epKaivhble NOOCMPYKMYpbl 8 8aKYYMe.

CKAJISIPHBIN 3APSIJT



EctecTBenHas ckansipHas SHeEprusi B H300mIMK mpeObiBaeT BOKpYr Hac. Hamm cuctemsl
HAXOJSITCS B TIOCTOSIHHOM TEUYEHHWH, WJIM TIOTOKE, TOTJIOMICHHS W BBICBOOOXKIEHHUS 3TON DHEPTHH.
Bo3MoxHO ysenuuums 3mom nomox Wid CKOPOCTH OOMEHa MOTOKa ¢ BHEIIHeH BceneHHOM.

CkansipHasi 3HEprus MOIJIOINACTCS KJIETKAaMH, YTO BBIPAXKAETCS B 3apsde WIN Op2aHu3ayuu
OMOMOTEHIMANIOB. DTO HEYTO, Yer0 HE MOTYT JesaTh OObIYHbIe MOJs. OOBIYHBIE AIIEKTPOMArHUTHBIE
IOl HE CHAOXEHbl Op2aHu3ylowum TOTEHIMAJIOM; OHU MOTYT BIIMATh TOJBKO HA BEIUYUHY
OMOIIOTEHIINAIOB.

Kak monvko knemku 3apanx;caromcs, OHU MO2Ym b1C6000c0amb XPAHAUWUIICA NOMEHYUA 6
eude 06yxX  PpA3UYHBIX 6UO08 CEEMOBLIX (omonos: 00uH — O00blUHBLL Pomon, Opyoi -—
CHMPYKMYPUPOBAHHBLIL CKAIAPHBLIL (POMOH, COOepIHCAuUll NOJIHLLIE UHOOPMAUUOHHBIIL RAmMmMeEpH
KJ1lemKu.

Ecnu Takoi matTepH McmyckaeTcst u3 OOJIbHOM KIIETKH, TO MATTEPH OOJIE3HU TPAHCIUPYETCS U
nepeaaeTcss BCeM KIETKaM Tena. SIApo KIETKHM MOXKeT 3apsKaThes Kak Kouzaencatop. Korma simpo
HAKaIUIMBAeT CKAISPHYIO SHEPTUIO, OHO MOXET HEOJHOKPATHO MOABEPIaThCs IUKITY 3apsio-paspsokd,
00eCTIeYnBaOIIEMy YHEPTUEH U AIEKTPHUECTBOM

JUTSl pa3HOOOPA3HBIX MPOIIECCOB HA OUOI02UUECKOM U HEOUOTIOSUYECKOM YPDOBHSIX.

Pucynok 6.14 Omymenue CKaJsIpHbIX BOJIH. JIa0oHb
yygcmeumenvua K CKAIAPHIM  onHaM.  Bocnonwsyiimecs
KPUCMAIOM K6apya U HANpagbme e20 300CMPEHHb KOHey Ha
mouxy Jnaoeyn  aadonu. Ilpaxmuxyimecs, umobOvl cmamv
YYBCMBUMENb-HVIMU K UCNYCKAHUIO dHepeuu Kpucmainom. Keapy
Goxycupyem u ycuiueaem CKAIApHble GONHBI Oepocaujeli e2o
LZ 2K NAOOHU.  AKYNYHKmMypHble MOYKU JAOOHU YYECMGUMENbHbL K
CKa;I;‘E:I‘:I‘e - ckanapuvim eonnam. Onu exoosm 6 nepsuyio cucmemy. Hepenas

/ cucmema nposoouUm CKAIApHble 60JHbI U ‘“‘owywaem” Oelcmeus

ManoHk CKANAAPHBIX BOJIH, KOMOpble NePeGOOsIMCSL 8 INEeKMPOMASHUMHOE

usnywenue. Cemb  HepeHas — cucmema/mose — obecneyusaem

PE3OHAHCHYIO cXeMy 05 obHapyoicenus. bracooaps nenumnelinvim Oeticmeusm, UCKPUGIEHUsT NPOCMPAHCMEA-

6peMeHy 8 JA0OHU  6bI3bIGAION HEKOMOPOEe PACCEUBAHUE CKAIAPHLIX GOIH — OHU OCAAONSIOMCs 8

anexmpomazuumuon  noocmpykmype. Taxas cucmema oOHapydicenus Oenaem PyKy —HY8CMEUMENbHbIM
0emeKmopom MOHKOU IHepUlL.

Ha xmeroyHoM ypoBHE CKaJsipHBIE BOJHBI 3apsKAIOT OMOMOTEHIIMATIBI, KOTOPHIE SIBISIOTCS
OCHOBOM (YHKIIMOHUpOBaHUs KIeTKU. KieTka orTBeyaer Ooliee CHJIBHBIMH MAarHUTHBIMH U
ANEKTPUYECKUMU BBIPAaBHUBAHUAMU U 6osiee gvicokum 3apsaoom. Ceityac oHa CIOCOOHA MpeBpalaTh U
oOpabaTeiBaTh OOIBIIE DHEPTHMH MHUIIM B CBETOBBIE DHEPIMH W HAKAIIUBATh UX B KIETKE B BUJC
yIbTpauOIETOBOTO CBeTa. MUHHMaNBHBIA MOTEHIMAn Wik 3apsg ains  aktuBanuu JIHK  mns
KJIETOYHOTO JICNIEHUsI CTAaHOBUTCS Jierde IOCTHKUMBIM. boiee BBICOKHMII MOTEHIHan obOecreyuBaeT
anektpudectBoM, kotopoe Tpedyercss PHK mns urenus [JHK. Korma PHK ckanupyer ITHK ¢ noansim
CBEMOBLIM CHEKMPOM 4acmom (Hawa 26010yus), 3T0 coznaer rojorpapudeckyro mpoekiuto JTHK.
Korna PHK Tomnonornyecku yBsi3pIBaeT 3Ty mpoekiuto, cozaaerca konusa [JHK mis BocnpousBoacTsa.
Kakas HeBepOsITHO cI0XHAas U pazyMHas 00paboTKa MPOMCXOIUT B 3TOM MUKpO-Bceenennoii!



CkanspHasi BOJIHOBasi TEXHOJIOTHsS O0yiafaeT OONBLIIMM M YAUBUTENIBHBIM MOTEHIUAIOM ISt
HAIlUX WCH IEeTUTEIbCTBA. 3aBTPAIHAS MEIUIMHA OyIeT BOUCTHHY BUOPAIIMOHHONW MeauinHoM [25].
Kak oObsicusier bupneH, HayyHbI MOAXOMA K IEIUTENBCTBY COCTOUT B CO3JAAHUU CKAIAPHOU BOJHYI,
cooepoicawell nammepH ucyeienus, a 3aTeM B TIEPEHOCe ITOW mHpopMauu Kietkam [26]. (Omo yoce
docmueHymo, 6aazooaps ucciedosanuio (Patigh, Ilpuop) — maxas mexunonoeus yace cywecmseyem [27]!
Cwmotpu Takxke padoty ['ynpabr Kinapk.)

Hcuenawwuit nammepn 0ydem noeopayueamsv 0071€3Hb 6CnAmMb U 00ecneuusams
HOCMOAHHOU UMMYHU3AYUEL COOCMEEHHOe OUuonole mea.

CKAJIAPHASI MATPULIA

CkanspHasi PHeprus OepeT Havallo Ha CyOsIepHOM YpOBHE aroma. [lyxapud mpeanoaoxkKui, 4To
CKaJISIPHBIC BOJIHBI 0Opa3yrOTCs B 3JIEMEHTAPHBIX YacTUIaX (POTOHA: B MOHOIOJSX M aHTHMOHOIIOJISIX
nporoHa. OH, Take, MPEANOoNaraeT, YTo He-TepLEBbIE CKAISAPHBIC OIS, Uznyuaemvle U3 pyk, bepym
HAuaio0 8 6000POOHbIX CBA34X, coeounsaowux emecme /JHK.

I'nen Pelin npenmnonarai, 4To MeXAy IPOTOHAMHM M HEUTPOHAMH SpA, TaK KE, KAK U MEKIY
AIpaMUd OJHOW M TOW K€ MOJEKYJbl, CyllecTByeT oOumieHue. Bce Moiekyssl B3auMMOJEHCTBYIOT
MIOCPEJICTBOM KBAaHTOBOH WMH(OPMAIIMOHHON cemu WaH Mmampuysi. Takas WHPOPMALMOHHAS MaTPHIIA
XPaHUT BCE XapaKTEPUCTHUKU MOJIEKYJSIDHOM CTPYKTYphl B TOUKAX IE€peceueHHs ceTH. PeiiH Ha3pIBaeT
sto Teopueit Buytpumonekynspaoit Marpuipl. CTUMYIMpPOBAaHUE MATPUIbl MOAXOASIIEH CKaISIPHOM
(re-eepyesoti) 4acTOTO# MO3BOMISET JOCTYII K 3TOH nHpOpMarmu [27].

PYKA, BMEIIAIOILAS TOHKUI PESOHAHCHBIN JETEKTOP

Pyka — cloxHbIN J€TEKTOp CKaIspHOM BONHBI. CIOXHOCTB CYLIECTBYET Oarojapsi KOMILIEKCY
CHCTEMBI MO3I/HEpPBHAsl CUCTEMa U MHOTOMEPHBIM aCleKTaM Halllero CylecTnal

Ha pucynke 6.13 mMbl noka3piBaeéM NPUHLKI OOHAPYKEHUSI CKAJIIPHBIX BOJH C UCIIOJIb30BAaHUEM
CTep)KHEBOro MarHuTta. KiltoueBoil 3/1€MEHT — MOHATh, YTO IOJIOC MarHWTa IpeJCTaBiseT coOon
obracms  UCKpuénenus npocmpauncmea-epemenu. VICKpUBIIEHHE MPOCTPAaHCTBA-BPEMEHU BIUSET Ha
BXOJISIIIME CKaJIsIpHbIEe BOJNHBI. B oOnactu momroca MarHuta oHU OynyT pacceuBaTbes. KoneOanue
UCKPUBJICHHUS] NPOCTPAHCTBA-BPEMEHM Ha IMOJIIOCE MarHuTa OyJaeT MepeBOJUTCS Kak HaliromaeMoe
TEYeHHE B COOTBETCTBYIOLIEH mpocToii cxeme. OOHapyXeHHE CKaISIpHOW BOJIHBI BO3MOXKHO
MOCPEACTBOM Psijia HEOPTOIOKCANbHBIX TeXHUK. OJIHAKO, TaKasi TEXHOJIOTHUS CYIIECTBYET.

Pyka Takske co3gaer 30Hy UCKPUBJIEHUS IPOCTPAHCTBA-BPEMEHHU, NOO HA HEW CYILIECTBYET TaKou
K€ MarHUTHBIN MOJtOC. Miess BO MHOTOM CX0%a C TOM, KOTOPYIO MbI 00CYK/JIaJIi Ha BBIIIETIPUBEIEHHON
cxeme. OHaKO, pyKa MOIJEPKUBAETCS OYEHb TOHKO M CIOXKHO HACMPOEHHOU pPe30HAHCHOU CXeMOL.
HepBHas cucrema BeneT ce0si Kak BOJHOBOJ Uil CKAISIPHBIX BOJH U SIBJISAETCS MPOJOHKEHUEM CXEMBbI
o0paboTku Moszra. Mo3r mojaep:xuBaercs nojem pasyma. [lone pasyma Mbl MOXEM MOHMMATh Kak
HEKMH HEJOKAJIbHBIM KBAHTOBBIM CYNEPKOMIIBIOTEP. MBI TOBOPMM O MHOIOMEPHOM, HEJIOKAJIbHOM,
TUIEPIPOCTPAHCTBEHHOM YPOBHE yCIIOKHEHU !

B naponu ckanspHble BOJHBI paccenBaroTcsi. Hekotopoe paccenBaHue OyIeT MPOUCXOAUTH B
pe3yNbTaTe TOTO, YTO CKAISIPHBIC BOJHBI OCIAOISIFOTCS 10 YPOBHS OOBIYHBIX JJIEKTPOMATHUTHBIX BOJIH,
KOTOpBbIE MOXHO OIIyIIaTh OWOJNOrHel. DTO SBIEHHE MOXKHO NPUPABHATH K TOMY, YTO OHOJIOTHS



YyBCTBUTEIbHA K MUKPOBOJIHOBOW aKTHBHOCTHU. Jl[pyrue ckajsipHble BOJHBI OyIyT BXOJIUTh B KaHAJbl
MEpPUIUAHOB M B3aUMOJECHCTBOBAThH C HEPBHOU cHCTeMOW. KOHEYHO, MO3I — NEPEBONYUK CKAISAPHBIX
BOJIH (M3Jly4aTelb-IeTeKTOP); U BMECTE C HEPBHOM CHCTEMOW, OOHapyKEHHE CKAJSIPHBIX BOJH B PyKe
CTaHOBHTCS I[EIOCTHBIMHU TEJI0/CYIIECTBO TUIIEPIIPOCTPAHCTBEHHBIMU SBICHUSMH. DTOT MyHKT — KJIIOY K
IIOHMMaHMIO LEJIOCTHOTO Ipouecca. Mbl HE MOXEM @pPOCTO M30JMpPOBATh PYyKy Kak Ipubop
oOHapyeHHs, 100 B 3TOM Iporiecce PyHKIMOHUPYEM KaK IIeJI0OCTHBIE MHOTOMEpHBIE CyliecTBa!
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Adapted from Bearden (Excalibur Briefing)

Pucynok 6.15 HlupKyJsiiu MAarHUTHBIX THIEPHOTOKOB. Dmom pPUCYHOK — OeMOHCMpU-pyem
boecamvle nammepHvl cunepnos. Ilammephvl cunepnomoxa Ce8epHO2O U 10ACHO20 NONIOCO8 3AUMCIBOBANbI U3
bpugunea Dckanubyp bupoena. 3amemvme, umo KaxicOvll NAMmepH UMeem YEHMPALbHYI0 2eOMEemMPULecKyro
Gpopmy — wecmuyeonvuux. Ha xaxcoom nonoce nammepnvl noasi 3HAYUMENIbHO OMAUYAIOMCS Opye om opyed.
Cesepnbilli nonc umeem demolpe NEPEUUHBIX BUXPS, HOJICHbIL — 08d. Dmu nammepHsvl YUPKYIAYUU SAGIAI0MC
SUNEPNPOCMPAHCTNEEHHBIMU U 0OPA3VIOM BbICOKOIHEp2eMUYHble 8ONOKHA cyOInemenmapuvlx uacmuy. Takue
sUxpesble nammepHvl — C1edbl HOOCMPYKMYDP, CYuecmayiowux 6 maznemuzme. Macnemusm npedocxooum mHozue
VPOSHU BUPMYATIEHO20 CYWECBOBAHUSL.

Kak HMCTOYHUKM 3JEKTPOMAarHUTHOrO TMOTEHLHana, obe pykd OyayT Kak co34aBaTh, TaKk H
pearupoBaTh Ha OTKJIOHEHHsS B BakyyMme. [OTKJIOHEHUS MPOMCXOAAT U3-3a pas3iuyuil B NapaMmerpax
JIOKAJIbHOTO KOJIeOaHUs IJIOTHOCTH SHEPIUU B 3TOW TOYKe. MarHUTHbIE MOJS U3MEHSIOT JIOKAJIbHYIO
IUIOTHOCTh B BakyyMme. OHU HM3MEHSIOT JIOKAJbHYIO CHUMMETPHIO, CYIIECTBYIOLIYIO B 3TOM TOUYKE B
HOpMaJbHOM cocTosiHuM. Korma Hapymaercs cCUMMETpHUs, IPOMCXOAMT ABM)KEHHE INOTOKA U3 30HBI
8bICOKOU DHEPTHH B 30HY HU3KOU dHEPTHH (CM. pUCYHKH 7.2 u 7.3) Takue mOTOKH MOTYT OBITh Ha3BaHBI
CKJIAPHBIMH NMOTOKaMU. JIOKaiabHbIE KOJeOaHUs B JEHCTBUTENBHOCTH SIBISIOTCS KOJEOAHUSIMH CaMOTo
MIPOCTPAHCTBA-BPEMEHH. |

OTKJIOHEHUA B TOHKMX MOJISIX - TO, YTO MbI yumaem PYKOM BMECTE C COOTBETCTBYIOIIEH
HAaCTPOCHHOW pPE30HAHCHOM CXEeMOW. OBOJIOUMOHUPYS B CBOMX OJHEPreTHYECKUX CHUCTEMAaX, Mbl
CTAaHOBUMCS Ooiee BOCIIPUUMYHBBIMH K 3THUM OTKJIOHCHUAM. Ml PE3OHUPYEM TTOCPEACTBOM CO-
pe3oHaHca. [Mbl UCHONIb3yeM PYKY TOJIBKO KaK yKazarelb (CTPEJNKY)... B MPOILIECCE UYTEHUS] aKTUBHO
YY9acTBYET BCs DJIEKTPOMAarHWTHas cucTema 4denoBeka.| I'e Obl He CyIecTBOBaM OTKJIOHEHUS, TaM
Bcerma OyneT coslaBaThCs Hekas (opma CKaIspHOro MOTOKA. J[Be pyKHM BMECT€ MOTYT 3amycKarh
CKaJISIPHBIN TOTOK (cM. pucyHOK 7.3). CymiecTByrolmMe B PyKe MarHUTHBIC MOTEHIMAIBl HAPYIIAIOT
€CTECTBEHHOE PAaBHOBECUE WIIM PABHOBECHOE COCTOSHHUE TUIOTHOCTH BakyyMa. Takum oOpa3oM, pyKu
CO3/Ial0T TOJIKO MCTOYHUK HAPYLICHUs, HO HE SIBJSIOTCA MCTOYHUKOM CaMOro “TeKyuiero” moroka. [B



PE30HAHCHBIX CXeMax TpeOyeTcs TOJIbKO MCTOYHUK HanpsxjceHus WIA NMOTeHIuan.] Mel BepHeMcs K
3TOMY I103KE€ B CIEAYIOIIEH I1aBe.

MAT'HUTHBIE I'MITEPITOJIA U3 TUITIEPIIPOCTPAHCTBA

Uro0bl HayaTh MOHUMAThb, YTO IMPOMUCXOAUT B PYKE, U, KOHKPETHO, YTO SIBJISETCS OCHOBOM
B3aUMOJICHCTBHS MEXAY PYKOH M TOHKUMH JHEPreTHUYECKUMH TIOJSIMH, MBI JIOJDKHBI TPOJIOJDKHUTH
TOBOPHUTH O THUIEPIPOCTPAHCTBE. | UIIEPIPOCTPAHCTBO YAAJIIEHO U3 HAIETO BPEMEHU U MPOCTPAHCTBA.
OOBIYHO, MBI JyMaeMm, YTO THIIEPIPOCTPAHCTBO — 3TO MPOCTPAHCTBO BBICHIETO H3MEpeHHsA. B
THIIEPIIPOCTPAHCTBE HAXOIATCSA 2unepnosisa, padoTaiolMe B 3TOM KOHType peanbHOcTH. M Bce xe,
THIIEPIIONISE MOTYT MPOU3BOJUTh HEKOE BUIAMMOE IPUCYTCTBHE, HM3BECTHOC B HaIICH palbHOCTH.
Hanpuwmep, 371eKTpOMarHuTHOE TMOJIE — 3TO THIEPIIONE MATOro m3mepeHus. OHO mpou3BOIUT 3P HEKTHI
AJIEKTPUYECKUX M MArHUTHBIX CHJIOBBIX ITOJICH B HAIIEM TPEXMEPHOM IPOCTPaHCTBE. I MBI TOBOpHM,
YTO B CaMOM JJIEKTPOMAarHUTHOM IIOJI€ CYIIECTBYET IOACTPYKTYpa WM BJIOKEHHAsT BUPTyaJIbHAs
peasibHOCTh. CyIecTBYeT TUINEPHIPOCTPAHCTBEHHBIH KOHTYP HEUTPHUHHOTO TONs (CM. CIIOBapb
TEPMHUHOB), YAQJEHHBIM W3 KOHTypa 3JEKTPOMAarHUTHOro mojs. Mrak, Mbl yHNOMSHYIM JBa YPOBHS
THIIEPIIPOCTPAHCTB, YIAICHHBIX M3 (PU3MUYECKON PeabHOCTH — AJIEKTPOMArHUTHOE MOJIE, HEUTPUHHOE
ToJIe U, COTIIacHO bupaeHy, cienyomui ypoBeHb — 3TO MOJie pazyMma (CM. pUCYHOK 2.5).

T'UITIEPIIOJIA BO3BYKJAKOTCA B OJIEKTPOMATI'HUTHBIX TTOJIAX

LMpKYALIHH THIEPHOTOKA Pucynoxk  6.16  IlarrepHbl  acCHMETPHYHOIO
TUNEePHOTOKA. hupdern onpedensgem ux Kak ‘‘2unepnonesou

/‘* \‘ - e ;. nomoK”, C6A3aHMHbIL ¢ MACHUMHBIM NOAEM. 3amembme HA PUCYHKE,

\ N ) > i \\)] SRR UMO YUPKYIAYUU He CUMMEMPUUHbL HA Kadxcoom nontoce. Taxorce,
! l/ / R omMmemvbme CUNbHBIL WECTUY20IbHbILL NAMMEPH HA  KAACOOM
\&:;; r=\ _- nomoce. Omo noas, 3aHUMAlOWue UHoe, HeM MpexmepHoe,
e IS \, / \'J \ -/ NPOCMPAHCMBO, U, C1ed0-8amenvHo, oKaszvigaowue d@gexm Ha
sl 7 #\‘ 1/\'__ gupmyanv-uvie (HeHabaooaemvie) pearbHOCMU, ¢ KOMOPLIMU OHU

//A/—_\"\ .9 g //}-. A cmankusaiomes. Koeoa 06Hapyofcu6aem0ﬂ MacHemusm, Imu
) ‘,\\ =it ' \\\J 2unepnoJisii Cyulecmeyronm 6He Hauieco CO3HAMmMeNbHO020 OCO3HAHUA.

TIERC HIECTHYTOJILHBIN aTTEpH I unepnoJii 63auModeﬁcm6yr0m C MOHRKUMU IHEPSAMU.

Diagram adapted from Bearden
B Hammux O6CY)KI[€HI/I$IX Ba)XHO OCO3HaBaTb, 4YTO
TUIICPIIPOCTPAHCTBA W HUX THUIICPIIOTA OTBCTCTBCHHBI 3a
SABJICHUA, KOTOPBIC MBI OINYIHACM B HAIIKWX IPOCTBIX TPEXMEPHBIX CBKIMAOBEIX IMMPOCTPAHCTBAX.
MarHeTusm — 3TO SABJICHUC, CBA3AHHOC C TUIICPIIPOCTPAHCTBOM, TO €CTb, NPUHUHbL UIU NOMEHYUAIbL,
coadaiou;ue Hauie machumuoe noie, cyujecmeyront 6 ()pyeux npocmpancmedax — 6 Opyzux USMEPEHUAX.
MeHTanbpHOE HoJjIe HeﬁCTByCT B TUIICPIIOJIAX. BI/Ip,Z[CH MMpEANOJIOXUII, YTO:

[TaTTepHBbI MBICIIK MOTYT OBITH “‘BI€YaTaHbl” B MAarHUTHBIC TUMEPIIONA. DHEPTUS MBICIH MOXKET
“Bo30yX/IaTh  JJIEKTPOMArHUTHOE TI0J€ B  OKPYXKalomeM OOBEKT MPOCTPAHCTBE, UYTOOBI

B3aMMOJICHICTBOBATh C HHUM, WM YTUIOTHITh TOHKHWE SHEPTUU B THUIEPIONIEBON MOTOK MAarHUTHBIX
mosei” [29].

OBHAPY>XEHME I'MITEPIIOTOKA

Obuapyosicen macHemuszm, cesa3amHvlx ¢ eunepnonsmu! bupneH coolmaer o0 oOHapyKEHUH
UPKYJSIIANA THIEPIOTOKA, CBS3aHHBIM CO CTEPXKHEBBIM MAarHUTOM. MBI HJUTIOCTPHPYEM 3TO Ha



pucyHkax 6.15 u 6.17. Ha aTux pucyHkax, 3aMeThT€, UTO Ka)KJIbli MAarHUTHBIA MOJIIOC TE€MOHCTPUPYET
pa3IM4YHbI BUXpPEBOM NAaTTEpH. BHXpeBOM marrepH KaXAoro moiroca pasHbid. Kaxnaeli mosroc
JNEMOHCTpPUPYET pa3Hble cBoicTBa. C ATHM pa3jiMuuMeM CBS3aHO OTKPBITHE, YTO MPOTHBOIIOJIIOKHBIE
MarHUTHBIE TIOJIIOCA OKA3bIBAIOT OT/ENbHBIC, pAa3IMYHbIC BO3ICHCTBHS HA OMOIOTHYECKYIO JKU3HB (KaK
oTKpbITO JI3BHCOM U Poyncom). OTu BO3AEHCTBUS MOTYT OBITH HOHSATHI MOCPEICTBOM SHEPTreTUYECKUX
MHTEPAKTUBHBIX IIPOLECCOB, IPOUCXOIAUIMX Ha KaXIOoM Montoce MarHuta. [lomoc marHura —
UCTOYHUK, CTUMYJIMPYIOUINI MpubaBlieHne WIK yJajleHHe SHEPruu U3 o0JacTu B TUIEPIPOCTPAHCTBE.
Takoe mnpubaBiIeHHE WM YHAJICHHWE SHEPrUM MOXKET OKa3blBaTh 3HAYMUTEIBHOE BO3ACHUCTBHE Ha
OHMOJIOTMYECKHE CUCTEMBbI!

Taxxke, oTMeTbTE CHUJIBHBIC IIECTUYTOJIbHBIE IMATTEPHBbI, OKPYXKAIOIIME MAarHUTHBIE MOJIIOCA.
Ykaszviearom nu onu na cemesyro cmpykmypy evicuieco npocmparcmeéa? Mpl MOXEM HCIOIb30BaTh
MATTePHBI UPKYISIIIUKA TUIIEPIIOTOKA Il 000ralleHus] CBOEro MOHUMAaHUs MarHeTu3Ma B pyke. 3aKOHBI
MarHeTu3Ma YHUBEpCaJIbHBI.

I'MITEPIIOTOK B PYKAX
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Pucynok 6.17 HlUpPKYJSALUMU THNEPNOTOKA B PYKaX. Dmom pucyHox uiniocmpupyem Gocamovie
2unepnoesvle NAMMepHvl, C6A3aHHble ¢ uenogeueckum macHemusmom. CesepHulili U J0JICHBIL  NOMIOCA
2UnepnomoKa 3aumcmeogansvt uz bpuguuea Ickanudbyp bupoena. Ml nanodcunu ux na uyenoseueckue pyKu!
Komnosuyus cocmaenena uz omxpoimuii macnemuszma pyku (/[peuca u Poyica) u obwux nammepnos cunepnois y
MazHumuslx  noaocos  (bupoena). Ommemovme, umo Kaxcovlli nammepH obOradaem YeHmpaibHoOU
2eomempuieckoli hopmou — wecmuyeonvHuxom. Ilammepnvl nons y xasxcoou pyku pasuvie. CegepHulil HOOC
(nesas 1a0OHL) UMeem uemvipe NePEUUHbIX GUXPS, H0JICHBIL NOMIOC (MPasas AadoHy) - 08d. Dmu nammepHyl
YUPKYIAYUU 2UNEePnpoOCMpPaAnHCmEentbl U 00pazyiom 6blCOKOIHep2emuynble GOJIOKHA CYOINeMEHMAPHBIX YaACTUY.
Onu oxasviearom unmepaxmueHvle noiegvie dPoexmol 8 HAWUX BUPMYATbHBIX (HEHAOII0OAeMbIX) PealbHOCMAX.
Omu suxpesvie nammepHvl — ACNEKMbl GUPTYATLHBIX NOOCMPYKMYp MazHemuzma. Yenogeueckuti macHemusm
npesocxooum MHO2ue YpOGHU GUPIYATbHO2O CYUWeCMBOBAHUSL.

Ha pucynke 6.17 mbl co3nanu HajmoKeHHE NMAaTTepHOB buplieHa Ha pyKHM 4enoBeKa. 3J€Ch MBI
BOCIIOJIb30BAJIMCh MAarHUTHBIMU TOJSPHOCTSMH, OTKpBITBIMM /[[PBucom u Poyncom. Ha pucynke
MIOPA3UTENIbHO CO3HABaTh, YTO MHOJCECMEEHHbIE GUXPEGble NammepHvl Oepym c6oe Hauauio u
npouUCcxo0sim 6 2unepnpocmpauncmee — 6 0ojnee 6blICOKOM UsMepeHuu. B smom npocmpancmee onu
83aUMOO0eUCmBYIom ¢ Opy2umMu NOIeGIMU cmpyKmypamu!



YHUBEPCAJIbHBII TIOTOK B TEHEPATOPAX OJHOPOJIHOM CBOBOJHOM
OHEPI'M1

TenepaTops! 0THOPOMHOM “CBOOOIHON SHEPTUA”  (yt e

YHHUBEPCAJIbHBIH
II0TOK

YHuBepcanbHas
SHEprust

v

3JIEKTPUUYECKUI U
MarHUTHBIN
JTUIIOJTh

BaKyyMHBIH
JIBUTaTellb

Pucynok 6.18 YHuBepcaJbHbIH NOTOK B reHEPaTOpax
OJITHOPO/IHOI1 “cB000/IHOI JHeprun”

Cxema Ha pucyHKe 6.18 WUIIOCTpUPYET paBHO3ZHAYHOCTh MAarHUTHBIX MPUHIIUIIOB MOCTOSIHHOTO
CTepKHEBOTO MarHUTa M 4eIoBeueckoi pyku. CTepKHEeBOW MarHUT XapaKTepU3yeTcsi BOCbMHOOPa3HBIM
MaTTEPHOM TOTOKA OT I0Tra K CEBEpY M OT ceBepa K ory. BocbMuoOpa3HbIil MaTTEpH TAKKe MOSIBIISICTCS B
30HE HYJIeBOr0 MarHeTu3Ma cTeHbl bioxa. [loxoowcue nammephsl nokazanwl 6 pyke.

CrepHEBOM MarHuT JEMOHCTPUpPYET JIBa BHJA MOJSPHOCTU: MarHUTHYIO U 3JIEKTPUUYECKYIO.
OTH TONSPHOCTH 00pa3yroT aumnoind. VMIMEeHHO Aumonm o0ecnedrBalOT MEXaHW3M JUIS CO3/aHUs
BAKYYMHbIX 0uzcameinell, U3BJIEKAIOIUX c80000HYI0 dHepeuto U3 BaKyyMa (371ecb OH TaK)Ke Ha3bIBaeTcs
VHUBEPCANbHBIM dHepeemuyeckum ucmoynuxom). [1OCTOSHHBII MarHUT COXpaHsSET ‘“TOCTOSHCTBO™
Onarosapst HEIpPEepHIBHOMY, HEMpeKpallaroleMycs NOTOKY U 0OMeHy sHepruei ¢ BakyymoMm. Jlro6oe
UCTOIICHWE MarHuTa aBTOMATHYECKH n003apaxcaemcsi PE3OHAHCHOM CXEMOH, KOTOpYyl OH
yCTaHaBJIMBAET ¢ O€3rpaHUYHBIM HHEPTeTHUYECKUM HCTOYHUKOM. [IOCTOSHHBIN CTEpKHEBOH MarHuT —
reHepaTop cBOOOIHOM 3HEPTHUH.

OavH MarHUTHBIN MOJIOC — 30HA He0oCmamouyHo20 SHEPreTU4ecKoro noreHuuana. pyroit —
30Ha U30bIMOYHO20 SHEPTeTUYECKOro MOTEHIMaNa. 3]1eCh Mbl NOKa3alu IOKHBIM MONIOC Kak 30HY
HelocTaTka. B I0OKHOM TOJrOCe, SHEprusl BTAJKUBAETCS W3 BaKyyMa MIHM, CMOTpsS HaoOOopoT,
BTATMBAETCSI MarHUTOM. B ceBepHOM MoOItOCEe, JHEPrusi BBITAIKUBAETCS MAarHUTOM WIH, CMOTPA
HaO60p0T, BBITATHBACTCA BAKYYMOM. ﬂeﬁCTBI/Ie BBITAJIKUBAHUS-BTITUBAHUS MOYKET OBITh IMPUPABHCHO K
(dhopMe BaKyyMHOT'O HACOCA WJIH JIBUTATEIIS.

MarHuTHbIE CXeMbl HaXOJATCsI B PE30HAHCE C MOJIOTHOM IMpOCTpaHCTBa-BpeMeHU. CyliecTByeT
MOCTOSIHHOE MOTMOJHEHUE MAarHUTHOM PE30HAHCHOM CXEMbl YHUBEPCATbHOM YHEPIUEH.



Kaswcowtit maznummnutit nontoc oxaszvigaem ceoe oeiicmeue Ha duonozuueckue cucmemol. Qoun
noawc 0yoem ucmowiamsp (pPaspsKaTb) OuoInepcemuueckyro 3omy. /Ipyzoii - numamo u
oocmaegnams  OOnOJHUmMENbHYI0  Ouonepzuio. bnazooapa Imum  3HauumbiM  peanvHbIM
ouonozuveckum IPhekmam, KOTOpbIE OVAYT NPOUCXOAMThb, KpailHe 6a)3CHO, YMOObl
“macHumomepanua” nPUMEHANACL MOJILKO C UCYEPNBIEAIOUWUM NOHUMAHUEM NPUHUUNOE U RPAGUJI
MazHemu3ma — 0COOEHHO nPasuia, NPUMEHAEMO20 RPU ONpedeIeHUN NOTI0CA MACHUMA.

Ilpunyunovt maznemuszma npumenumsvl u K pyke. /Ina n106oii pyku, o0Ha cmopona — 1oz,
opyzaa — ceeep. YHUGEPCANbHAA IHEPLUA GLIMAZUBACHICA WU 6MAZUBACHICA OOHOI CHLOPOHOU PYKU
U 6bIMAIKUGAEMCA NPOMUBONONONHCHOU cmoponou. Ilomok ycmanasnueaemcsa 6 pe3oHamce ¢
YHUGEpCanvHoU IHepzuell 6akyyma. Buvimankueaemas smnepeua modynupyemca u ooépazyem
nammepHvl NOCPEOCHEOM HACHIOM IHEPZEMUUECKOU cucmembl uenoseka. Ommemovme, Kak Imo
oocyycoenue couemaemca c¢ omkpvimuamu /[peuca/Poynca o mom, umo 3rnekmpomazHumuole
IHEPUU NOCMOAHHO TEKYT Yepe3 IHeP2emuuecKyro CucHemy 4elo8eKd.

PACHIHPEHHBIH I'OJIOTPA®HYECKHH MHOIOMEPHBIH B3TTA

B mexcme zoéopumcsa, umo mvl QyHKUUOHUPYEM KAK MHOZOMEPHbIE CYU{ecmea U Hecem
AApbl 2UNEPRPOCMPAHCMEEHHO20 (OYHKUUOHUPOGAHUA. INeKmpomazHemusm oOepem HA4A10 6
NAMOM U3MEPEHUU, U Ceéem — ompajxiceHue namoz2o uzmepenus. Ilamoe usmepenue ceazano c
8bICULUM NPOCMPAHCIEOM.

Hama snexkrpomarauTHas mpupojaa OepeT CBO€ Hayajlo B BBICIIMX MPOCTPAHCTBAX CIIOMKHBIX
reomeTpuid. CBET — OTpAKEHUE MSATOrO U3MEPEHUS.

Mur ne 6cezoa ocosnaem 2unepnpocmpancmeéeHHble ACNEeKmbl, NeHCAuue 6 0CHO6e HAWUX
Ouonozuueckux npoyeccos — Hanpumep, CUCmemy CKAIAPHO/KEAHM 06020 OUOPOMOHHO20 00UleHUA.
Ho ona cywiecmeyem u npooonsicaem 0e3mon6H0 padbomams Ha 3a0HeM NiaHe.

QDynKyuu mo3ea TNMWAKT HAC NOHUMAHUA RPOCMPAHCMEA-8PeMenu (U HU4Ye20 0py2020), u
CO3HAMENbHO20 OCOZHAHUA MO20, YMO NAPANIEIbHO Haulell cyuwecmeylom opyzue peanvhocmu. Mol
He ModiceM npeycnems 6 NOHUMAHUL C80ell 2UNEPRPOCMPAHCIMEEHHON NPUPOObL U CROCOOHOCHE I,
ecau 0ZpaHuydueaem ceoil 632110 HA PeaibHOCMYb MmeM, YMo 60CHPUHUMAEM HAWIUMU YYECIMEAMU 6
mpexmepuom npocmpancmee. Kozoa mur 2o6opum, umo Bcenennaa — 2onozpagpuueckan npoexyus,
Mbl He nOOpazymeeaem, Ymo mo, YMmo Mvl GUOUM, He PEaIbHO — IMO PealbHas nPoeKyus, depyuias
HAuan0 6 NpPocmpancmee 0onee blCOKOZ0 uzMepeHusa (Kak ckasag Obl DMHINTelH, MONPOCTY
WLII03Ms1, XOTS U ycToiiuuBas). B npocmpancmee cnoxycHoli zeomempuu, Hauie Yemulpexmeproe
RPOCMPAHCMEO (BKNIOUAA 6PEMA) — HUUMO UHOE, KaK 00uH ciou. C mouKu 3penus 60CbMUMepPHO20
RPOCMPAHCMEA, 8 YeMbIPEXMEPHOM 6CE CEAZAHO.

Henoxkanenocms — coOuearwowias ¢ moaKy npoonema M2HOBEHHOU C6A3U 6 HauleM
npocmpancmee — J1€2K0 NOHUMAEMCA 6 60CbMUMEPHOM NPOCMPAHCIMEE, KOMOPOe 6UOUM Hauie KaK
00UH UENOCMHBLIL C8AZAHHDBLIL CNIOU CPeOU OPYZUX 803MOMHCHBIX mupos [30].

Bce »3T0 ropopur O TOM, 4YTO HaAIUM CHUCTEMaM €CTCCTBEHHO HMCETh [CJIO0 C
runeprpoCcTpaHCTBCHHBIMU BOJIHAMHA U CUT'HAJIaMU.



Hawu evicuue 51 npeowviearom 6 cnodxcnvix npocmpancmeax. Hawu 1 u nawu cucmemul
cooouwaromea  nocpeocmeom CUZHAN08, NYMEUIeCMEYIOWUX Nno 2UNEPRPOCMPAHCMEEHHOMY
Humepnemy. Koneuno, na nymu npoucxoosam MHO204UC/IEHHble 00pAOOMKU CUZHANA — MOOYIAUUA,
oemooynayua. Ilonumanue uHmMepaKmMueHvIX 63aUMOOCUCmMEUIl npu oOujeHuUu uenoeeKa ¢
Ye/108€KOM 001HCHO HAYUHAMBCA C MOYKU 3PEHUS 8bICULE20 RPOCMPAHCMEA.

Pyka — He M30IMpPOBaHHBIM MHOTOMEPHBIM HHCTPYMEHT. MBI — cylllecTBa ¢ rojJorpaguueckuMu
B3aMMOCBSI3aHHBIMU CUCTeMaMu. MbI Beernia (G yHKIIMOHUPYEM BHYTPU CYTH IIEJIOTO.



TI'naBa 7

Konopumnuwie aenenun ezaumooeiicmeus

Hpukocuoeeuue K naymuHne >Cu3Hu

B006pa9fceHue 6doMCHee, YeM 3HAHUe.

Anvbepm Diinwmetin

Hwxkecnenyromee  00Cy)KICHHE  TOPCHOHHOTO  TOJISI  MOMKET  IOKAa3aThCsl  CIHIIKOM
(danTacTUUHBIM, 4YTOOBI OBITH pealbHbIM. HIDKe MBI yKa3blBaéM Ha CYIIECTBOBAHUE TEXHOJIOTHH
BHELIHET0 TOPCUOHHOrO Imousis. Mpl MOCTynmaeMm Tak, BbIpa)kas HaMEpEHUE, UTO GHeuiHee CIYKUT
yKa3zaTeleM Ha Hally eHympeHHiolo TexHonoruto. OTKpbIBas U MNpoOyKJaash CBOM BHYTPEHHHUE
MEXaHHU3MBbl, Mbl OyJeM Jiydlle [OHMMaTh: UMEHHO IOTEHI[Mal BHYTPEHHEH TEXHOJIOTUU CIIUIIKOM
¢danTacTuueH, 4ToObl ObITH peasbHbIM! MBI — MPHUEMHHUKH-TIEPEAATYNKU (U3ITydaTEIU-MPUEMHHIKH)
TOPCUOHHBIX ToJeil. Paccmorpure, kak sydmias QaHTacTMKa JBaJUaTOro BeKa Oa3upoBajach Ha
UMEIOIIUX OOJBIINE MEePCIIEKTUBBI UIESIX TEOPETUIECKON (UBUKHU.

MEHTAJIBHOE I1OJIE — COEAMHUTEJIb

CoBpeMEHHBIE TEOPUU TOBOPAT O TOM, YTO MEHTAJIbHOE IOJE€ CO3HAHMS B3aUMOACHUCTBYET C
TopcuoHHbIM TIONieM [1]. Torma, TOPCHMOHHOE TIOJIE CTAHOBUTCS COCIUHHUTENIEM C (U3UYECKOM
PEAIBHOCTBIO NTOCPEACTBOM JIEKTPOMATHUTHOTO MOJs. Kak TONBKO MBI HAUHEM ITOJHOCTBIO OLIEHUBATh
MHTEPAKTUBHBIE 3(P(EKTHl TOPCHOHHBIX MOJEH, MBI OTKPOEM JBEPH AAJbHEHIIMM HCCIEIO0BaHUSAM U
HaMHOT'0 0oJjbllIeMy MPUHATHIO. MBI 3Ha€M O KJIACCHYECKHX IMOJISAX DJEKTPOMAarHETU3Ma U TPaBUTALHH.
OpHaxko, Mbl MaJIO 3HAEM O CBSI3U MEX]Yy dTUMH JByMs MOJIMU. TOPCHOHHOE MOJ€ CTAHOBUTCS CaMOM
KHUBOTpenemyneil Temoit poxycupoBku B ¢usuke. Ha Hero ccwputatoress kak Ha Eodunoe [lone, Takoe
KeJlaHHOoe JUIsl DMHIITeHHa.

CylecTByIOT yKa3aHHs Ha TO, YTO TEXHOJOTMsI TOPCHOHHOTO TNojsi Oojiee AEcSITH JieT
uccinenosasnack B Poccun. B 3anagHoM Mupe, bupzneH roBopuT O CKaaspHO-BOJHOBOM TEXHOJIOTHHU.
Kasxkercs, 94T0 mopcuon n ckansp - CAHOHUMHYHBIE TEPMUHBI, CO3/IaHHBIE HA OTAEIBHBIX MOJIYIIAPUIX
iaHeTsl. Tekylue MyOnuKaluu HIMPOKO HCHOJB3YIOT TEPMUH mOpcuoH. JIpyrue CChUIKM TakKkKe
BKJIIOYAIOT TEPMHUHBI AKCUOHHble W CHUHOBble TIoNs. BeposdTHo, B Ommkaifmem OyayiieM HOSBATCS
HEKHE HaIpaBIIAIONINE YKa3aHUsl, KOTOPbIE CMOT'YT OOBEAMHUTD BCE 3TH KOHUEIIUH.

CIIMHBI U CITUPAJINA CO3JAIOT I1OJIA

Kaxkercst, 4TO TOPCHOHHBIE TTOJISI — PE3YJIBTAT XAPAKTEPUCTUKHU CIIMHA. BpalmeHne win cnvH —
XapaKTepUCTHKa BCEX OOBEKTOB — OT aTOMOB JI0 3B€3]l M TallakTUK. Bpamiaromuecs: 00beKThl CO3/1al0T
HapylIeHNs B BaKyyMe IIPOCTPAHCTBA — CaMOM IIOJIOTHE MPOCTPAHCTBA-BPEMEHM. Takue HapyleHus
MYTEIIECTBYIOT CO CBEPXCBETOBBIMU CKOPOCTSIMH, HECS HH(POPMAIIHIO.



@ B ? Pucynok 7.1 CkaasipHble TeTpaj’a-pajbHble

& I | \_‘\ CTPYKTYPBHIL. Kaoicﬁa;l us  uemwlpex  mouvex A

& @ @ =4 @ 'pedcmasnaem cobol paznuunoe Koiebanue 6 cummempuu

bananca gaxyyma. Omu KOIeOAHUS MOICHO NOHUMAMb KAK

HapyuieHusi NIOMHOCMU dHepeuy 6 amotl mouxe. M3 amux

Koneba-Huti  co30ai0mcsi  CKasApHvle nomenyuanvl. Bce

eémecme omu mouku obpasyiom nammepn B. B Odannom

CepIuHCKOro cryyae smo ycmou-yueas u @yHoameHmanvHas gopma

Tpeyromsi Opaxra mempal’opona  (vemvipexepannuxa).  Omuo-cumenbHbvie

- . paznuyus  GenuMUH  UIU  NIOM-HOCMeEU JHepeuu  Medncoy

yemvlpbmsl mouKa-mu cozoaiom OMKIOHEHUS,

yemanagnuearo-uuecss 8 amou cpede. OmMKIOHEHUs. BbLIU-

8aIOMCsl 8 NOMOK CKAMAPHO20 MedeHust (0m 6blCOK020 K

HU3KOMY) — eubpupyrowue cxanspuvie 60aHvl. CKAIAPHLILU

A4n  nomok co30aem KAMANbL CEA3U MedHCOY MOUKamu. Imu

S xananel  cayocam  cpedcmeamu  nepedauu  céema U
27IeKMPOMACHUMHBIX 38YK06bIX 60aH. (Cm. [Ipumeuanue xk 2nase, Ne 24)

KosnekTuBHBIE CIIMHOBBIE MATTEPHBI BCEX MHIMBHIYaIbHBIX YacCTUL[ OOBEKTa HAKIIAIBIBAIOTCS
WIN CKJIabIBatoTCs. KOJUIEeKTHBHBIC HAPYIICHHS CO3Al0T YHUKAJIbHBIE HHTEP()EPEHIIMOHHBIEC TATTEPHBI
BOKPYT O0BEKTAa.

Takue nammepubl 6 OelicmeUMENbHOCMU AGIAIOMCA O0CMANbHBIMU UHPOPMAUUOHHBIMU
noaAMU, cooeprcauyumu ece 000 ecem oovekme. JIrobana uwacmov nona morxcem Oblmb UCNONB30BAHA
onsa packpvimusa ungpopmayuu 060 ecem oovekme. Ilone zonozpaguuno, nwoéas ezo uwacmo
cooepicum uHpopmayuio o ueaom.

Co cniMHOM MM BPAILLIEHUEM CBS3aHbl BUXPH — CIIUPAJIBHO BPALIAIOLIUECS MATTEPHBI — KOTOPHIE
MOTYT OBITb BHJHBI B OCHOBHOM TIOJIOTHE, KOTOPOE€ MBI Ha3biBaeM BakyymoM. Hampumep, 3emis
npeObIBaeT B CBOEM COOCTBEHHOM CIHPAJIbHO BpallaromeMmcs BUXpe. B To ke BpeMs, BUXpb 3eMIU
nu3rubaercsa OosblIMM BUXpeM, co3gaBaeMbiM ConHueM. [lnanerapHas cuctema yrmpasisieTcss U
MOJEPKUBAETCS BUXpeBbIM narrepHoM CosHna. M3 3TOM KOHLENUIMM MBI y3HAEM HEUYTO HOBOE O
IPUPOJE U IMPOUCXOKACHUU cpasumayuu u macnemusma! I B 0OBSICHEHUU peanbHOCMU CYIMIECTBYET
Oosblile, YeM OJiHa MePCIeKTUBA.

MHOOPMAITMOHHOE B3AMMO/IEMCTBUE

Nudopmaniust wim TOpCHOHHBIE TIOJIS TTIOJIBEPTAOTCS B3aUMOICUCTBHUIO. B3anMoseiicTre ¢ 3Tum
MOJIEM MOKET U3MEHSTh PUZNYECKUE XAPAKTEPUCTUKU OOBEKTA.

Pycckue uccnedosamenu Hazeanu OKpyHcaroujion) uenogeveckoe meno aypy mopCuoHHbIM
nonem. bupoen nasvieaem ee ckanapHoil aypoil, ROCKOIbKY OHA CO30aemcs uHmepphepenyuonnbIMU
nammepHamu CKaNAPHvIX 60JIH.

W3BecTHO, YTO CKalsSpHBIC MOJA B3aUMOJECHCTBYIOT, TO €CTh, OOMEHHMBAIOTCS MH(OpMAIUEH.
WuTpuryer TO, YTO Takoe B3aUMOJAEWCTBHE MPOMCXOAUT TUIEPIPOCTPAHCTBEHHO — BHE HAIIETO
NPUBBIYHOTO TOHMMAHMS MpPOCTpaHCTBa-BpeMeHH. HoBas Touka 3peHuss Ha (YHKIHIO MO3ra
3aKJII0YaeTcsi B TOM, 4YTO OH SBIIAETCS NPUEMHUKOM-TIEPEIAaTYUKOM (TIPUEMHUKOM-U3TydaTesiem)



TOPCHUOHHBIX BOJH. [AHAJOIrMYHO KOHLEMIIMU TMEPEBOJYMKA CKAJSIPHBIX BOJIH.] Bece 3T0 nanbHeliee
paciMpeHre MOHUMaHUH HAlTIX MHOTOMEPHBIX CIIOCOOHOCTEH.

Pucynok 7.2 Oonapy:xeHue pPyKou
CKAJSIPHBIX BOJH. Mexcoy @1 u @2 cywecmsgyiom
Konebanusi nomenyuanos. Mmenno smo npoucxooum 6 30Hax
1 u 2, noxazannvix eviwe. Omu paziuuus co30ar0m
CcKanapHble NOMOKU, MeKywue 8 Up-myanbHOU peatbHOCmu.
Pyka u nepsnas cucmema o6pazyrom CrodiCHwill OemeKmop

ckanapuwix 6onn. Koeda pyxa Osuzcaemcsi no nomo moukou

i e—— "W SHEpeuu,  B3aUMOOCUCMEUsT NPUBOOM K  (DuU3UYeCKUM

‘¥ owywerusm (0b6-napysicenuro) 6 pyke. Hepsnas cucmema u

: MO32 SABNAIOMCIL YEIOCIMHBIM NePesoOYUKOM (0emeKmopom-
uznyuamenem) CKAIAPHLIX 8OJIH.

IUIOTHOCTb BaKyyMa WK
\ CKaJSIpHBIN 2JIeKTpoMar-
HHUTHBII

Sl N

CKaJIAPHBIC TCYCHU ST

“ D1

AD ’

D2

M3BecTHO, YTO TOPCHOHHOE TII0JIe IIepeaacT
Rl B ;,a»% nH(GOPMAIIMOHHBIE MATTEPHBI 0€3 IMepeaadynd SHEPrUH.
R CTaHOBUTCS COBEPIICHHO OYEBHIHO, YTO OHO OyIeT
Urpath poJib IMOMOIIHHMKA B IMOHHMAHHHM TOTO, KaK B3aHMOJCHCTBET YEIOBEK C YeIOBEKOM. Takike,
TOPCHOHHOE TI0JI€ TOMOTAeT MOHSTh, KAK MbI MOYKEM M3MEHAThH CBOIO (PU3NYECKYIO PEabHOCTh Ha 01aro
cebe U BCeMy YeJIOBCUECTBY.

B Paodyee 6 pyxe HaxomsTCs MarHUTHbIE TWIIEPIIONs, WU, 100ABUM, T'MIIEPIPOCTPAHCTBEHHbIE
mopcuonnvle noas. Hayka yxe Hadala perucTpHUpOBaTh HEOOBIYHBIE U YAWBUTEIBbHBIE CBONCTBA
TOPCHOHHOTO TMoJs. Mbl OoJbllle HE MOXEM HIHOPUPOBATh CYIECTBOBAHUE CBOEH CcOOCTBEHHOMH
TUIEPIPOCTPAHCTBEHHOM  DJIEKTPOMAarHUTHOM  npuponasl. TopcuoHHOE Mmojne —  MIEepBUYHAS
TUIEPIPOCTPAHCTBEHHAS B3aMMOBIIHSAIONIAs CBSA3b C TOHKUMH 3HEPrUsMHU. OHO JIEKUT B OCHOBE CEA3U
YenoeeKa ¢ 4en08eKom, KOrjaa Mbl IOMOraeM JAPYrUM NOCPEACTBOM Padyau 6 Hauux pykax.

PYKA BMEIIAET JETEKTOPBI TOHKOI SHEPT M

Ha pucynke 7.1 Mbl WITIOCTpUPYEM KOHIICTIIIHIO CKAJIAPHBIX MOTEHIIMATIOB M OTKJIOHEHUH. B
buryp TeTpas’apa, Kakaas W3 YeThIPeX BHUXPEBBIX TOUEK (TPaHMII) MPEACTaBIsieT co00il JOoKalbHBIE
HapylIeHuss 0a30BOT0 COCTOSIHUSI PaBHOBECHS B BaKyyMe WJIM KOCMUYECKOW CETH. DTH YEThIPE TOUKU —
YHHUKAJIbHBIE KOJIEOaHMSI DHEPrHH, YCTaHOBUBIIHUECS B cpene. KOIIeKTHBHO, OHU CO3MAOT @hopmy.
I'eomerpus sToM (opMbl OyneT MEpeBOAUTHCA KaK KOHKPETHBIE CBOWCTBA, XapaKTEPUCTUKH WIH
(GYHKIUIO HAMIEro MPOCTPAHCTBA. Pa3muyus B IUIOTHOCTAX DSHEPTUU, OMPEICNSIONIUX TOYKH STOU
(hopMBI, TTO3BOJISAT BO3HUKATh CKAJISIPHOMY TTOTOKY MEXIY BUXPEBBIMU TOUKaMU. Paznmuuusi, BeIIIEe WU
HIXKE, CO3JA0T OTKJIOHEHUS B INIOTHOCTSIX SHEPTUU U BO3MOXKHOCTD CYIIECTBOBAHHUSI ITOTOKA.

Terparapanbnas ¢popma pucyHka 7.1 HaXOAUTCS BHYTPH MOTYIOX0XKEH CTPYKTYphI — (ppakrana.
MacmTab CTpyKTypbl MOXKET OBITh AKCTPANOJIMPOBAH W3 MHUKPOCKOMHMYECKOTO B MAKpPOCKOMWYECKHIM.
Pe3onaHc BHYTpH CTPYKTYpbl NPUPABHUBAETCS K BBIPABHUBAHUIO MEKIPOCTPAHCTBEHHOW T€OMETPUH.
Co3nanne COBEpIICHHOW BHYTPEHHEH CHMMETPHH TMO3BOJIAET 00IIeHne U 0OMeH uHpopMaImen MexIy
KIIeTKaMu. B Bakyyme, Takas OTHOpPOJHAs CTPYKTypa MpecTaBisieT co00i cTaOMIbHOCTh, CHMMETPUIO
u 6anaHc. B sHepreTuueckoM mosie 4eaoBeKa, OHa IpeaCcTaBiseT co00il paBHOBECHE.

Oopazosvisarowaaca cemv MoxHcem Oblmb ORUCAHA KaK “2eomempuuecKuil Haodop
2APMOHUYHBIX 80JIHOGBIX (hopm, ynpasaaemuix pazymom” [29]. Hacmpoiika — 3mo npoyecc coz3oanus



Ppe3onanca Meofcdy zeomempueﬁ u Kiemkamu ceomempuu. Ceem u 36YK RpOHU3blI6AIOM Cemb.
I eomempus, ceem U 36YK 2aApmMoHUYEeCKU eé3aumocesnzamvt!
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Pucynok 7.3 Bo3Oy:xaeHume CKaJIApHOr0 MNOTOKA. /lee pyKku co30aiom NOMeHYudaavl Ol
8030YICOEHUs. NOMOKA CKANAPHLIX MeyeHutl. Dmu NOMOKU MO2Ym eCmeCm@eHHO YCMAHAGIUBAMbCs 6 Cpeoe.
Cransipnvie 60IHbL — MO SNEKMPOMASHUMHbIE 36YKO8ble BOIHbL ¢ OO2AMOU NAMMEPHAMU  YACOMHOU
noocmpyxkmypoti. Onu 0uUWarom Kanaibl MEpuOUand, KOmopbie OMKPLIGAIOMCSL 8 Pe3yAbiname OnpedeienHo20
8UOA BLICOKONOMEHYUANLHO2O YIbMPA38YKOBO2O 6030€licmaus. AHANO2UYHO, 2unepnoiegvle 6030elicmsus Ha
MOHKUE SHEP2UU OYUWAION NOJTIe OM HeNHCUBbIX npensmcmeuil. Takogvl d¢hgexmot MOPCUOHHO20 NOJA.

B npenpinymieit riaBe Mbl NPEACTaBHIM MJIEI0 O TOM, 4TO 00e pyku OyayT co3gaBaTh U
pearupoBaTh Ha OTKJIOHEHHUS B BakyyMe. Mbl YIOMUHAJIM, YTO TaKHe OTKJIOHEHHs OYIyT CO3/1aBaThbCs
onmarofaps pasiuuusm B TapaMeTpax WIM BEIMYMHAX B JBYX OTJEIbHBIX TOYKaxX, U YTO B BaKyyMe
CKJIAPHBIN MOTEHIIMA MOYKHO MMOHUMATh KaK JIOKAIbHOE KOJIeOaHUe TUIOTHOCTH SHEPTHH B ATOH TOUKE
(cM. pucyHok 6.6). I'me Obl He cylecTBOBaJM OTKJIOHEHHS, TaM Bcerna OyAer Hekas (opma moToka
CKaJSIpHOTO  TeueHHWs. JIBE  pykM  MOryT  MHUIMUPOBAaTH  d3TOT NOTOK. B ToHKOMH
(runepnpocTpaHCTBEHHOMN) chepe, Mexay pykamu OynyT KojaeOaTbCsl CTOSYME CKalspHble BOJIHBL. OHU
HecyT 00raryro NOACTPYKTYpPY YaCTOThI U NMATTEPHOB, MPOrpaMMHUPYEMbIX HHUIIMaTOpoM. Korna BosHBI
BXOJIIT B CHCTEMY MEpHIHaHa, BUJ cunep3gyko6o2o (yibmpaseyko6o20) BO3IEUCTBUS OYHIIACT KaHAIIBI
OT 3acTosiBuIelcs cyOcraHiuu. CkanspHass BOJHA — 3TO 3JEKTPOMAarHUTHas 3BYKOBas BOJdHA. (ODTH
KOHLIETIIMM WUTIOCTPUPYIOTCS pucyHkamu 7.2, 7.3 n
7.4)) Cywecmeenno, umo 36yK, c8em U 2eomMempus
2apPMOHUYECKU B3AUMOCBA3AHbL!

L e~ Pucynok 7.4 TI'mnepmoJieBoe  B3auMo-

obacts P TEPBUYHOE AercTBUe PYK. Obviunas sHepeus pyKu mpaouyuoHHbIM
;32;?;4 e ;fggﬁgggg obpaszom e3aumoldeticm-gyem ¢ mamepueu. B ochose
P — P o "mepnone ouonozuu nexcam UHGOpMayuoHHvie noni (6buonons) u

Ll L N AR MOHKUE SHepUlU. Onu 83aUMOO0etiCIEyom c

P ol , y ; \ HempaouyuOHHbIMU noasAMu — eunep-nosiMu.
Guonoris ; Buvicoxoanepeemuunvie Humu 8UP-MYANbHLIX

cyOaIeMeHmapubix  acmuy — 006-pasyrom — nepeuuHvie U
8mMopuuHble UXpesvle NOJA, GAUAIOUUE HA MOHKUE IHEPSULL.
Cnun/mopcuonnvie noisl 2UNepupoCcm-pancmeeHnvl. Hx




6030elicmeue HA Uu3-MeHeHue UHQGOPMAYUOHHBIX NOJell CPpA3y Jice GbI3bIBAIOM U3MEHeHUe HA OUON02U-YeCKOM
yposHe.

B pykax demoBeka BO3HHMKACT AaHAJOTMYHBIA TIpOlleCC, MOO MAarHUTHBIE TIOJS HW3MEHSIOT
JIOKaJbHYI0 IUIOTHOCTh B Bakyyme. IIpu H3MEHEHHHM JIOKaIbHOM CHUMMETPHUHM, HOPMAJIbHO
CYILIECTBYIOIICH B 3TOM TOYKE, CO3JAETCS MOTOK OT 6bicuiell K Husuier SHEPreTUYecKOor 30He. JTH
MMOTOKH MO>KHO HAa3bIBaTh CKAISIPHBIMH TEUCHHUSIMH. V1 CHOBA HAIIOMHUHAEM, YTO JIOKAIbHBIE KOJICOAHHUSI B
BaKyyMe B JICHCTBUTEIILHOCTH SIBIITFOTCS KOJICOAHUSIMU CaMOTO IIPOCTPAHCTBA-BPEMEHH.

OmK10HeHUA 6 MOHKUX RONAX — MO, YHO Mbl YUMAEM PYKOU U COOMEEMCMEYIouell CXeMoll
pesonancnoit Hacmpouxku. Hawa mnozomepnas npupoda no3eonsem peazuposanms HOCPEOCMEOM CO-
pe3onanca.

PYKa — TOJIbKO YyKa3aTCllb... B PCAJIbHOM IIPOLECCC AKTUBHA LCJIOCTHAA JJICKTPOMArHuUTHAasA
CUCTCMa 4€CJIOBCKA.

CAMA HEOBBIYHA A CYIHHOCTH TOPCUOHHOIO I1OJIA

Kak 3T0 BO3MOXHO, YTO JABa JIa3epHBIX JIyda CBETa MOTYT JHOO OTTAJIKUBATHCS, JIMOO
nputAruBarecst Apyr k Apyry? Kak Bemu Obl ce0st jiyunm cBeTa, eciid Obl ObUIM MarHUTHBIMH, -
NPUTATHBAS WIN OTTAJIKKBas Apyr apyra? OObYHBIE KOHUEHIIMKA CHJI HE TIO3BOJISIFOT OOBSICHEHUE STHX
aBieHUH. OTBET COJEPKUTCS B HALLEM MOCIEIYIOIIEM 00CYKICHUH.

BO3POXEHUE TEOPETUYECKOM KOHIIEITIMU

YroObl OLEHUTh HEBUAMMOE THUIEPHPOCTPAHCTBEHHOE B3aMMOJIEHCTBHE, JIeXkallee B OCHOBE
B3aMMOOTHOIICHUH 4YelloOBeKa C YeIIOBEKOM M B pyKe, MBI IPOJOJIKaeM OOCYKIACHHE HEeOOBIIHON
CYIIHOCTH, U3BECTHOM KaKk TOPCHOHHOE noje. B HayuHOI nuTepaTtype TOpCHOHHOE ToJie 00CyKAaeTCs C
Havana 1900-x rogos. U1 Bce e, 0HO BO MHOIOM WTHOPUPOBAJIOCH B KJIacCHUeCKOM (pusuke. MexaHuka
OiHIITeiHa He MpUHMMaja BO BHUMAaHHE CYIIECTBOBAHHE TOPCHOHHOI'O IMOJIEBOTO B3aUMOJIEHCTBUS.
Ero 3HaYMMOCTh TPYAHO MEPEOEeHUTh, OO CETOIHS MMEHHO Ha TOPCHOHHOE TOJIE CChUIAIOTCS KaK Ha
€IMHOoE 1oJe DUHIITENHA.

CITUH/TOPCUOH/aKCUOHHBIE TTOJIS ‘
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Pucynok 7.5 TopcuoHHBIE MOJS PYK. B pykax cywecmsyiom Cnun/mopcuon/akcuonnvle nojs. Ioe
Obl He CYWecmeosanu dIeKmpoMAacHUmMHble NOJL, OCHOBONONA2AIOWE, UYMO UX 6Ce20d CONPO8ONCOaOM
mopcuonnvie noas (Axumos, Tapacenxo u Hauanos). Xomsi onu u npebvigaiom 6He HAUIC20 COZHAMENIbHO20
OCO3HAHUsL, mMeM He MeHee, MOPCUOHHbIE NOAsl — dcnekm Hawel MHo2oMepHoUu peanvHocmu. OHu
deMOHCMPUPYIOm C80¢ GNUsIHUE 8 OOACMAX WU USMEPEHUSIX, 20e NPedblealom acneKmbl Hauiel dHepeemuyecKkou
anamomuu. Bzaumooeticmsus npoucxoosim Ha Oecco3HaAmeIbHbIX YPOGHSX, U 8ce dice, dMu NOJs YNPAGIAIOMCS
CO3HAMENLHOU MbICTBIO U (DOKYCUPOBAHHBIM HaAMepeHueMm. Bce anexmpomacnummuvie s61eHuss — 25mo 6mopuyHvle
Ihexmpbl HeGUOUMBIX BUPHTYATLHLIX 2UNEPROJel, Oepyux ceoe HA4ano 6 NAmoM uzmepenuu. Bcs nawa
MHO2OMeEpHAs npupoda ompadicaemcs 8 bocamuix cmpykmypax pyku. Koweuno, pyka — eonozpagpuueckui
uHCmpymenm Haue2o yeaocmuoeo cywecmaa. (Cm. Ilpumeuanue k enage, Ne 25)

3a mocnenHue necATUIETHs, B Poccum, HECKOJIBKO MCCIEN0BAaTENbCKUX TPYII IPOBENIU
OOIIMpPHOE H3YYECHHE I10JI HA3BaHHEM ‘‘TOPCHOHHBIC TOJIA . AKHMOB COOOIIaeT, 4To B MHPOBOM
NEepUOJUKE UMEIOTCS cchliku Oosee, yemM Ha 10000 umccrnenoBaHuii TOPCHOHHBIX mosed. OCHOBHBIE
Hay4Hble TPyAbl IO 3TOM TEeME NpPUHAMIEKAT IEepy OKOJIO cTa yyeHbIX. llooBMHa TeopeTHMKOB
TOPCUOHHBIX ToJiel paboraeT B Poccuu. AKMMOB, TakXke, MOKA3bIBACT, YTO TMEPBBIA TOPCHOHHBIN
rerepaTtop Obu1 moctpoeH B Poccun B 1980 romax. Co3naHue TOPCHOHHOTO T€HEpaTopa MpeaoCTaBHIIO
POCCHUHCKMM YYEHBIM OIPOMHBIE BO3MO>KHOCTH, BBUIMBIIMECS KaK B IKCIEPUMEHTAlbHbIE, TaK U B
MpaKkTUYECKUE pe3ynbTarbl. COriaacHO HEKOTOPBIM POCCUMCKHMM YYEHBIM, TOPCUOHHBIE TI'€HEPATOPbI
CIIOCOOHBI MOJICITUPOBATh HEOOBIYHBIC “TPIOKH’, BBIITOJIHEHHBIC (hn3ukamu. Takxke, ObUIO OOHAPYKEHO,
YTO OHU CHOCOOHBI CO37aBaTh HOBBIE SIBJICHHS, HE MPEAYCMOTPEHHBIE 3TUMH Xe (uzukamu [2].
CeroHs, TOPCHOHHBIE MOJISI MOTYT OBITH OOHAPYKEHBI pa3HO0Opa3HBIMU MeToamMH [3].

BE3JIECVYILEE ITOJIE

[Touemy TOpCHOHHOE IOJE TaK LIEHHO I Hamero oOcyxaeHus? llomomy umo mopcuownHbie
NOJISL C8A3AHBL CO 8CeMU DNIeKMPOMacHUMHbIMU Aenenuamu! Jlanee cTaHeT O4E€BUIHO, YTO TOPCHOHHOE
noyie — camas HeoOblyHas CyumHocTh. OHM HENOCPENCTBEHHO MPHPABHUBAIOTCS K TOHKO-
OHEPreTUYECKUM IOJISIM.

MBIl — DJIEKTPOMAarHWTHBIE CYHIECTBA MHOTOMEPHOIO XapakTepa M  THUIEPIIOJIEBOrO
npoucxoxaeHus! Kak TakoBbie, Mbl IPOU3BOAUM (Hapsoy ¢ Opyeumu) 3IEKTPOCTaTHUECKHE, MarHUTHBIE
U 3JIEKTPOMarHUTHbIE 1ojisi. Bce oHM yoenuTenbHO 0OHapyKUBAKOTCS B pyKax, cepale u Mosre. Kak mbl
YTBEp)KAAJId HECKOJIBKO pa3, J3JEKTPOMarHeTu3M OepeT cBOe Hayalo B MATOM u3MepeHuu. Kak
3JIEKTPOMArHUTHBIE CYIIECTBA, Mbl - BBIP@XEHHUS THUIEPIPOCTPAHCTBEHHBIX XapaKTEPUCTHK Oosee
BBICOKMX u3MepeHuil. Hameill rumepnpocTpaHCTBEHHOW MNPHUPOAE MPHUCYIIE TO, Ha UYTO (U3HKHU
CCBUIAIOTCSl KaK Ha mopcuouHoe none. Bce OOBEKTbI M OAYIIEBICHHBIE MpPEIMEThl 00JaAalT u
IIPOU3BOJAT TOPCUOHHBIE NOJIS. DMy MOPCUOHHbLE NOJIAL 83AUMOOEUCBYION.

B03MOHO, HWXECIENYIOIUE YTBEPXKICHUS SBISIOTCA CAMbIMU — OCHOBHLIMU ONs HAULE20
HAYUHO20 00CYHCOCHUs U 6HOCANM O2POMHbBIU 6KIAO 8 NOHUMAHUE MOHKUX AGNEHU U UHPOPMAYUOHHBIX
nozeu. Ciaenyer OCTaHOBUTHCS Ha CIIEAYIONIEM BaXHOM (akTe, KOTOphIi ObuT oquepkHyT HavyanoBeim
B €I'0 cTaTbe [eopemuueckue OCHOEbl IKCHEPUMEHMANbHBIX ABTEHULL:

“B pamxax meopuu 31eKmpo-mopCcuoHHbIX 63AUMOO0CICMEUTl, NOKA3AHO, YMO eCllU 8 KaKoil-
mo obénacmu RPOCMPAHCMEA CYU{eCMEYIom IJ1eKmpocmamuiecKue uil 31eKmpomMacHumnsle nos,
mo 6 3moii Jce obOracmu ecez0a cywiecmeywm mopcuonnwvie nons. He cywecmeyem
IIEKMPOCMAMUYUECKUX UTU IJIEKIMPOMAZHUMHBIX NOell 0e3 MOPCUOHHOU KomMnonenmul” [3].



AxnMOB 1 TapaceHKO MpeaCcTaBiIsIOT OX0KEE YTBEPKICHHE:

“B KonuyenmyaibHOM naaHe, 6b1600, YMO MOPCUOHHBIE NONAA 6CE204 CORPOBOIHCOAIOM
noseienue INEKMpPOMAHEMU3Ma, KpaiiHe 6aj)ceH 0 001bui020 HUCAA QYHOAMEHMATbHBIX U
npuknaouvix npoonem” [4].

TEOPETUYECKA OCHOBA ITPOUCXOXIEHWA

CniuH, UK YyIJI0BOM MOMEHT, U UHTEp(EpEHLUs BOJHOBBIX TATTEPHOB F€HEPUPYIOT TOPCHOHHOE
nosie. Kaxxnas wactuma BepTUTCS WM Bpallaercs BOKpYr cBoei ocu. CHupaneBUAHOE BpallleHHE
HaOmrofaeTcss B KaXAOM Maciutabe, OT MMKPOCKOIIMYECKOTO J0 MaKpOCKOIMYecKoro. IMmMeHHO
BpallleHUE D3JIEMEHTApHOM 4YacTHUIIbl BBIXBAaThIBAET CBET. JIBa MEpPBUYHBIX I0JIsSI, TpaBUTALUS M
3JIEKTPOMArHeTH3M, XOpOIIO HW3BECTHbl M HPOM3BOJAT Joirocpounbie 3¢ ¢extel. Tperbe mnoine,
TOPCUOHHOE, TaKXXe SIBISIETCS JOJITOCPOYHBIM, HO €ro CBOMCTBa HaMHOro ‘“Oorade”, 4eMm y IBYX
npeabaymux. HekoTopbiMu HEOOBIYHBIMH CBOMCTBAMU TOPCUOHHBIX MOJIEH SIBJISIOTCA:

*» Topcuonnoe noye 0eMoHCHPUPyen MUHUMATbHYIO CKOPOCHb
pacnpocmpanenusn He meHee, yem 1 0° X ¢ (1.000.000.000 pas ckopocmu
ceema, ¢, 6 6aKyyme)

» Topcuonnoe none pacnpocmpansaemcs 6 oyoyujee, mak jce, Kaxk u 6

npoutinoe

 Topcuonnoe none nepenocum ungopmayuto Ha 601bUIOE pacCMOAHUE De3
nepeHoca IHepzuu

* Topcuonnsle nons 63aumo0eiicmeyiom ¢ 1a3epHvlMu ayuamu, UMeHsas
yacmomy, u Mo2ym 6030€iiCne0sans Ha KPUCMAJLIbL Keapud.

ACTPOHOMMYECKHN I'OBOPA

Kak coobmator HawanmoB u CokoiioB, Hay4yHOE€ TMOATBEP)KICHUE JBYM HEOOBIYHBIM
BBIIIIEYKA3aHHBIM CBOMCTBaM TNPUBOAUTCS B HCCIENOBaHUSIX pycckoro ydeHoro Ko3ssipeBa. Ero
MHTPUTYIOIME OTKPBITUS — Pe3y/bTaT MHOTUX HAOJIOJEHUH ¢ UCIOJb30BaHHEM Teneckona. Ko3bipe
3aMEeTUJI, YTO TEJIECKOIl CIOCOOEH PEerucTpUpOBaTh BXOMSIIME CUTHAIBI OT 3BE3/, Oajce Ko2oda OH
OKPAHUPYEemcsi  Memaiiuyeckum  dKkpanom. MeTanauueckuil dKkpaH  OJOKHpPYeT HOpPMAalbHbIE
AJIEKTPOMarHUTHBIE BOJIHBI, HO HE CITIOCOOEH OJIOKHPOBATh CKAISPHBIE WM TOPCUOHHBIE BOJIHBI.

Omo sacHo YKa3svleaem HaA mo, 4Ymo ceem, IICEKMPOMAZHUMHAA 60JIHA, UMeem HEeKyr
KOmMnoHneHnmy, Komopasa ne morcem ovimo IKPAHUPpOBAHA Mmema/Liu4eCKumu IKpanamu, mo ecmas, 6
ceoell nodcmpylcmype ceem umeem cunepnpocmpancmeeHHbole KOMRnOHEeHmbl, He
pacnpocmpanAaouiuecs 6 npoCMpAancmee mpemsve2o Usmeperus.

['umepnpocTpaHCTBEHHBIE KOMIIOHEHTHI HE MOTYT OBITh OJOKHUPOBAaHBI WU HDKPAHHPOBAHBI
MCTAIINITNYCCKUM BKpaHOM. A 06BI'-IHI)Ie BHeKTpOMaFHI/ITHBIe BOJIHOBBIC KOMIIOHCHTBI MOFYT.
JlanpHeliye HAOMIONEHUS C TOMOIIBIO TENECKONa HCCIENOBAIM BXOISIIMA CBET OT KOHKPETHOMN
3BE3/IbI, KOT/Ia TEJIECKOT HAMPABIISIICA C TPEX Pa3IMYHBIX MOJIOXKEeHUH [3, 4, 5, 6]:

* Buoumoe nonoscenue 6xooauieco céema — mo ecms, céem, depyuiuil HA4aui0 6 nPOUIOM U
UCRONL3YIOWUTL pu3uuecKoe 6pems, Ymoobl nymeuiecneosans Ha pacCmoanue



* “UHcmunnoe” nonosxicenue 36e30bl, KaK onpeoeasemca 6 acmpoHomuu. 30eco
pecucmpupyemulit CucHan1 0bll HAMHO20 culbHee, yem 6 nepeom cayuae. Camo cywecmeoganue
3apecucmpuposannoz0 CUCHANA OmM  MOU  Jce CcamMoil  30e30bl 6 IMOM  NOJIOHCEHUU
UHMEPNPEeMuUpPo6anoch Kak RNOJYYEeHHOE U3NYYEHUE 36e30bl CO CKOPOCHMAMU 6 MUIIUAPObl pa3
Oonvuie, uem ckopocmsy ceema. Imo o03HaAuUAemM, UMO CE6EMOGOMY CUZHAIY He HOHA0OOUNOCH
épemenu, umoowl docmuus meneckona — on npuovin ¢ CEHIAC!

» Ilonoscenue, cummempuunoe GUOUMOMY HOJIOHCEHUIO 36€30bl OMHOCUMETbHO ee
UCMUHHO020 NONOMCEHUA. DIMOm haKm uHmepnpemuposanca KaKk 00OHapyyicenue 6xo0auiezo CusHana
om 0yoyuie2o noiosxcenus 36e30ut!

Te e cambple pe3yapTaThl Takke OBUIM TMOJYYEHBI C TEJNECKONa, 3KPAaHUPOBAHHOIO
METAJUIMYECKUM SKpaHoM. CHUrHaibl TejecKkoma oO0Jiafady TUIEPIPOCTPAHCTBEHHBIMU IBOWHUKAMH.
Bce T HaOnm0A€HUSI UHTEPTIPETUPOBATHUCH KaK PETUCTPALUS MOPCUOHHBIX BOJIH.

ITAPAHOPMAJIBHBIE SABJIEHUS, CBA3AHHBIE C TOPCMOHHBIMMU ITOJIAAMA

o
“\‘\ > Pucynox 7.6 Topcuonnblie mojsi teja. Kax
Topeworoe noe - M Y of OCHOBHbIE npouaeo?umeﬂu OMKPbIBA-EMbIX
cKasipHasi BoHa  ~ " b2 INEKMPOMASHUIHBIX NONeU, cepoye U Mo32 AGIAIOMCS
TEHEPATOPBI -/ 2eHepamopamu mopCUOH-HuIX NOJel U CKAIAPHBIX 801H. Bee
S v \ » meno npoussooum ceoe YHUKAIbHOe MOPCUOHHOe NoJle
A ,".‘. \ (maxkoice nazeannoe bupoenom ckanap-Hoi aypoii), komopoe
ApyrHe TOpCHON- ' \‘ \ “ 2onozpagpuuecku co-0epircum edceMunymuole oemaiu 000
HbIe TIOMs / i ecem Jlcusom  opeanusme. B ceoei  noocmpykmype
Yakpa (r1aBHas) SRR P~ .i \ \ Y MOPCUOHHBLE NOJISL HECYM Oemajibible UH-(DOPMAYUOHHBLE
pyKa .JL}J | > ‘{{l‘} Kapmul 6 eude nammepnos. Topcuonnoe none nepedaem
\ 'ﬁi CB0I0  NPOCM-PAHCMEEHHYI0  KOoHpueypayuio 6 opyaue
B’}’;‘;gggl‘::; p ‘ | { mopcuonuvie  noas.  lTopcuonnoe  nore 8  pyke
j MoOoupuyupyemes nammepHamu cepoya u mosea (IMoyus u
aKYNyHKTypHas e Hamepenue). TopcuonHvle nos — 2unepnpoCmpaHcmeeHHbie
rotka ' aenenus ¢ neobviunvimu céoticmeéamu. (Cm. Ipunoce-nus K

oY enage, Ne 29)

Cornacno CokonoBy u HauanoBy, cymiecTByroT
TEOPETUYECKHME M OKCIIEPUMEHTAIBHBIE  IPUYMHBI CHENAaTh BBIBOA O TOM, YTO pa3JIUYHbIE
[IapaHOPMAJIbHBIE SIBIIEHUS CBSI3aHbl C HEKMMHU IIPOSIBIICHUSMU TOPCHOHHBIX mosiel. bonee toro,
HauanoB koHCcTaTHpyET, 4TO:

“bvino  ycmanoeinenHo, YUMo MOPCUOHHbBIE 2€HEPAMOPbl  NO36ONAAM HE  MOJbKO
60CnPOU3600UMD 6CE AGEHUA, OEMOHCHMPUPYeMble MAK HA3bl6AEeMOU (PU3UKOL, HO U CHROCOOHDBI
oemoHcmpuposams Ipghexmol, KOmMopvle HUKO20a He OeMOHCHMPUPOBANUCh IKcmpacerncamu” [6].

HavanoB u CokojioB cooOuiaroT: To, 4T0 Mbl HaOJIOJaeM Ha KUPJIMAHOBCKON ¢ortorpadumu, -
TOPCHOHHBIE TOJIS. DTH K€ camble MOJIsl, HAOMI0JaeMble IKCTPACEHCAMH, OOBIYHO MHTEPIPETHPYIOTCS
Kak aypa. biarogapst ToMy, 4TO TOPCHOHHBIE TIOJII PacCMATPUBAIOTCA KaK €QUHBIE MOJA, “‘aypa’, WIH
TOHKHE JHEPreTUUYECKUE IOJIsA, MOTYT CUMTaThCsi eAuHbIMU noismu [7]. Kak TakoBoe, Mbl MOXEM
paccMaTpuBaTh COCTOSIHUE B TOHKOM IIOJI€, NP KOTOPOM, B HJEalle, DIEKTPUYECKUE, MATHUTHBIC,



I'paBUTAIUOHHBIC W CIIMHOBBLIC II0JII HAXOOATCA B COCTOSIHHUHU PABHOBECHUA — B C6aHaHCI/IpOBaHHOM
COCTOsHHH.

Korga BHemiHue TOpCHOHHBIE MOJISI B3aUMOJCHCTBYIOT C €AMHBIM IOJIEM TOHKON SHEPTHH,
BHYTpEHHUE OaTaHCUPYIOIINE CUJIbl OTCOEAUHSIOTCS, co3aBasi 3(PPEeKThI MOIIPU3ALINH.

Hmak, 20eopumb 0 COUHOM noOJIe UNU COCHOAHUU paenoeecusl 6 MOHKO-IHepzemuuecKux
noaAx 4eioeeKka — 3Hauum 2060pumsv 0 ceomempuu pasHoeéecus. Paoboma c zeomempueft MOHKO0Z20
noJjia cjiyycum 6036pauieHul0 6HympeHHux Cujl 6 ux eounoe cocmosaHue paenoeecusn ujiu oananca.

Takum oOpa3zom, Mbl yOupaemM o0OJacTH NOJSPHU3ALMM WIM 3apsia B I0Jie, KOTOpHIE
MOJICP>KUBAIOTCST IOJCTPYKTYPOH TOJIA B €ro paz0alaHCHPOBAHHOM COCTOSIHMU. Bech mporecc — 310
BHYTPHUIIPOCTPAHCTBEHHAS aKTUBHOCTh T€OMETPUYECKOTO BHIPABHUBAHMUSI.

XAPAKTEPUCTUKA TOPCMOHHOTIO I10JII BCEX OBBEKTOB
Pucynox 7.7 Iloasipusaumsi BaKyyma.

Cnun/mopcuonuvie nons  pyKu Hapyuwiaiom
HeumpansHoe cba-nancuposamnnoe cocmosHue

sakyyma. ITlonsapuzayus — neumo 6oavuiee, uem
npocmo npeonoumumenbHast opuen-mayus
besmaccosoeo  3apsioa.  Ilon-wvlii  nammepu
?\v unpopmayuu nepeda-emcsi 6 COCMOsAHUE 8AKYYMA —
" ~ 7! C “ ‘d)\) ‘ ¢ 3ep-KanbHoe Ompadcenue nammepHa pyku. Imo
" 7 AT & -
S, Q L&) @b ‘1 "@ nammephn  pezonanca. On  e3aumooleticmeyem ¢
’ 4 A P Ta e. MOHKUMU  DHep-2UsAMU, Nepeddsds UH@DOPMAYUIO.
g‘ 4 ' @ Mozym eosnuxame Henoxanvivie ¢-gexmot. (Cm.
‘ ' Ipunoocenus k 2nase, Ne 30)
TIOJISIPU30BAHHOC —
HEWTpasibHO- opHeHTanys becMacco- HEWTpanbHO- Bce C}’6CTaHIII/H/I, ONYHWICBJICHHBIC U
6CCHOpﬂHO‘IH06 BOrO 3apsia B COCTOAHUA 6eCHOp${HO‘IH06 HeoﬂymeBneHHBIe’ O6HaHaIOT CBOUMU
BaK a
M XapaKTepPUCTUKAMU TOPCUOHHOTO TTOJISI.

Bpamenust aToMHbIX M CyOAaTOMHBIX YacCTHIL
HaKJIaJbIBAlOTCA JIpyr Ha Jpyra WM CKJIaJAbIBaloTCsA, oOpa3ys oOlee KOJJIEKTUBHOE TIOJIE,
OTIPEAEIAIONIEE MHTEHCUBHOCTh M IPUPOY TOPCUOHHOIO MOJI B IPOCTPAHCTBE, OKPYKAIOLIEM KaXAYIO
MoJiekyiny. To ke camoe cripaBesIuBO JUIsl IPOCTPAHCTBA, OKPYKAIOIIETO BEIIECTBO/O0OBEKT KakK IeJoe:
BO3HUKAET HAJIOXKEHHUE BCEX CIIMHOBBIX MOJIEH.

Takum o00pa3zoM, Kaxablii 00bEeKT WM cyOcTaHuMs 00JalaloT TOPCHOHHBIM IIOJIEM C
YHUKaJIbHOW MPOCTPAHCTBEHHOW KOH(Urypalueil, OCHOBaHHOM Ha ero reomerpuu. I3menurte
TOPCUOHHOE TI0JIe 00BEKTa, 1 U3MEHUTCS €ro TeoMeTpus!

Cmpykmypa moOpCUOHHO20 ROA Modcem Oblmb 3apaxceHa (U3MeHeHd, QUKcUposaua,
HONAPU306AHA) GHEWHUM  MOPCUOHHBIM  HONEM, MO eCmb, Cyujecmeyem CRUH-CHUH
e3aumooeiicmeue. Topcuonnoe none o0veKma npunumaem HOGYIW0 KoHpuzypayuw, u oHa
OCMAaHemcsa CMaduIbHol 0alxce nocie yOaneHus UCIOYHUKA 6HEUIHe20 MOPCUOHHO20 NOIA.

®AHTOM JIHK — TOPCUOHHBIV DODEKT



o Pucynok 7.8 TopcuoHHble  moJs
00BEKTOB. Kaowcowili o0bwvexm o06na-daem ceouM
! £ cobcmeenHbiM MOPCU-OHHBIM noJem.
A4 < (vl Ilpocmpancmeennas  Kouu2ypayusi  mopcUoHH020

Lo noas  coomeemcmeyem — 2eomempuu  00beK-md.
Pucynox unmocmpupyem none-eyio KoH@U2Yypayuio
PA3IUYHBIX 2e0-Mempull. 3amembme, umo cyujecm-
eyiom Jlesoe u Ilpasoe mopcuonnvie noJs.
Topcuonnoe none modxcem Obimb C2EHEPUPOBAHO KAK
pe3yib-mam — HAPYWeHUs. (QU3ULECcK020 8aKy-yMd.

I;Ifﬁgf (Cwm. Ilpunooicenue k enase, Ne 26)
HOC I10JIC
[Ipumep »aToro sBieHus — dddexT
* Figures adapied from Akimov & Tarasenko, Nachalov & sobolov (paHTOMa JIHK [8]. B 3Tom skcniepumente, JTHK

yAAIAETCS U3 MCHBITATEIbHOM KaMephl, HO CBET
MIPOJIOJKAET B3aMMOJICHCTBOBATh C 00JIACTHIO MIPOCTPAHCTBA, paHee 3aHsAToi obpasuom JIHK, Tak, kak
oyaro IHK Bce eme mpucyrctByet! 3neck, Topcuonnoe nosie JJHK co3gaer monspuzaiuio B COCTOSHUN

BaKyyMma.

[Monsipuszanus Bakyyma — IEUCTBUTEIIBHO nOJHbIN OemanvHul nammepr cTpykTypbl JIHK. OtoT
naTTepH “ocraercss’ (Kak MeTacTaOWIBHOE COCTOSHUE) B (PU3MYECKOM BaKyyMe U KaKoe-TO BpeMs
COXpaHsieTcsa. DTOT NOJSPU30BaHHBIN MTATTEPH, TOPCUOHHOE TOJIE, 8HOCIEOCMBUU 83AUMOOEUCTEYem CO
ceemom.

Muvt nonumaem, umo uzuueckan peanvhocms 001a0aem ceoeil NOIAHOU KOnueil 8 6aKyyme.
Xopouwiee onucanue NPUHUUNOE GOTHOGBLIX NAMMEPHOE, YCHMAHAGIUBAIOWUXCA 6 Pu3UUEeCKOM
eakyyme, cooepyxcumca 6 paoome Anexca Kaiteapaiinena. Kaiigapaiinen npeocmaenaem
ucuepnvlearnuylo mooensv pusuueckozo eaxyyma, mamepuu u noaei. Ona oovacusem gce
napanopmaivHvle A6/1€HUA, HEJIOKANbHbIE UH(OPMAYUOHHBIE NONA U NPUHUURDLL UEIOCIHOCMU U
camoopzanuzauuu [9].

DTO oO03HAYaeT, YTO TMOJe ONpeAeNeHHOW MPOCTPAHCTBEHHOM KOH(PUTYpALlUU MOXKET OBbITh
3apETUCTPUPOBAHO 8 JH0OOM uzuueckom uiu duonrocuyeckom obvekme, Tak ke, Kak U B (PU3NIECKOM
COCTOSIHUM BaKyyMa, I'Jle TaKXKe CYIIECTBYET 3alHCh. M3MeHeHUsi CHUHOB020 COCMOAHUS CYOCMAaHyuu
MO2YM UBMEHUMb ee dNIeKmpudecKue u MacHumusle c8oUCMEd, HAMACHUYUBAEMOCHb, MEMNEPAmypHOe
cocmosiHue u opyeue ceoticmaa [10].

INEPEJTAYA KOHOUI'YPALINN

BrieuaTnsromuii npuMep MHTEPAKTUBHOTO BO3JEHCTBHUS HA BHELTHEE TOPCUOHHOE I10JIE C LIETIBIO
M3MEHEHUs (PU3UYECKON CTPYKTYphl IpeijaraioT B cBoeM skcrnepumeHTe HauanoB u CoxoinoB. [[Ba
PYCCKMX HCCIIEIOBATENsl MNPEANoaralT, 4TO TOPCHOHHBIA TeHepartop, co3maHHbii 1O. B. L[3an
KaHB)KeHOM, MOXET OBITh HCHOIL30BaH AJI1 U3MCHCHUA XapaKTCPUCTUK KUBBIX 00LeKTOB. MBI HeE
MOXEM YyOeaMThCs, JEHCTBUTENBHO JIM CYIIECTBYET TaKOM TIE€HepaTop M NPOBOAMICS JH TaKou
skcnepuMeHT. OJIHaKo, XOTeI0Ch Obl yKa3aTh, YTO KOHLENLIMU M UAEU BIEYATISAIOT. DTO MPUHLUIIBI
IIpoLecca, COOTBETCTBYIOLIETO HALLIEMY TOHUMAaHHUIO.



PaccmoTpuM TeHepatop TOPCHOHHOTO TIOJS, CKOHCTPYMPOBaHHBIM Kak TIepefaromas Hu
npuHuMaroias kamepbl. Ceifyac, B HalleM MPEIO0JIaraMOM SKCIEPUMEHTE, B MEPEAAIONIYI0 KaMepy
MBI TOMEIIAaeM YTKY, a B NPUHUMAIONIYI0O — Kypuily. Temepp Kypulla CTAaHOBHUTCS NPUEMHHKOM
TOPCUOHHOTO 10JIA YTKU. Uepe3 HECKOIbKO JHEH, IOJBEPrasich MEPEAaoIeMycsi TOPCUOHHOMY IIOJIIO,
KypHlla Havaja Obl MpUOOpeTaTh XapaKTepUCTUKH YyTKU. Du3nuecku, Kypuia moria Obl mpuobpectu
MIePETIOHYATHIC JIATTKU, YTUHBIA KITIOB H T.]I.

311ech MBI TOBOPUM O MOTEHIIUAILHOM KOHCTPYHUPOBAHHH (PU3MUYECKOTO COCTOSIHHS, UCTIONb3Ys
NPUIOKEHHBIE TOPCUOHHBIE MONS (Bupden Hasviéaem 5mo CKANAPHOU BOIHOBOU MeXHOA02Uel).
CooTBeTCcTBEHHO, (hr3nyecKas pealbHOCTh MOXKET OBITh CPOPMHUPOBaHA, H3MEHEHA U MOIU(PHUIIMPOBAaHA
MIOCPEACTBOM BO3/eiCTBUII TopcuoHHOTO moiisi! B BhlenpuBeneHHOM mpuMepe HH()OpMAaNMOHHOE
110JI€, OIPEJEIISIONIEE NaTTEPH KypHIIbl, CTao Obl “3apsHKEHHBIM MAaTTEpHOM yTKU. IIpu nocraTouHom
BPEMEHHU BIIMSHHS BHEIIHETO TOPCHOHHOTO MOJS YTKU, HHPOPMAIIHOHHOE T0JIe KYPHIIBI U3MEHUIIO OBl
cBou marrepHbl. Kak cruenctBue, (usnyeckas CTPYKTypa KypHIBl NpHoOpena Obl HOBBIE YEPTHI.
[TockonbKy MH(GOPMAIIMOHHO/TOPCHOHHOE MOJI€ KYpPHIIBI 3apsANIOCh OBl TATTEPHOM YTKH, CO BPEMEHEM
¢dusnveckas OMONOTHS KypHIlbl TIepeoprann3oBaia Obl ceOs, YTOOBI MPUCIIOCOOUTHCS K M3MEHEHUSIM B
CBOEM MH(OPMAIIMOHHOM TOJIE.

PEAJIBHOCTB KAK ITPOEKIVA ITEPBUYHBIX TOHKHMX ITOJIEM

OCHOBBIBasACh Ha BBILICONUCAHHOM, HENb3sl HE MOAYEPKHYTh, YTO (PU3UUECKasi PeaJbHOCTb —
BOUCTHHY TMPOEKIHUS IEPBUYHBIX TOHKUX HWH(POPMALMOHHBIX NoOJeH. Hmenno smu cmpyKkmypol
no08ep2aromcs 8030elcmauio, eIusHU0 u 3apsaoke. HermocpeacTBEHHO 3TH TOHKHE TOJIT 00SCIEYMBAIOT
NaTTepHbl WIK HH()OPMALIMOHHYIO OCHOBY, YIPAaBISIOIIYI0 JJIEMEHTApHBIMU YacTULIAMHU B
¢dopmupoBaHun (pu3MUECKON peasbHOCTH. TOYHO Tak ’K€, KAaK PaJUOCHUTHAI MOXET YHPaBIATh M
KOHTPOJIMPOBaTh Kopabib B MOpe, “TOHKHE  WH(GOPMAlMOHHBIE MOJSI U TOHKHE SHEPTUHU YIPaBISAIOT
naTTepHaMU BBIpAXEHUs (PU3NUECKON MaTepuH, Kakoi Mbl ee BuauM! YToOBI npou3ouio Gusnueckoe
U3MEHEHHE, TOPCHOHHOE II0JI€ JIOJDKHO W3MEHMTh MAaTTEepPH TOHKUX WH(OPMAIMOHHBIX TOJeH,
SBJISIOIIMXCSL pealbHbIMU I1abnioHaMu Matepun! OueBUAHO, UMEHHO 3TO M IMPOUCXOJUT B Ciydae
BBIIIIEONTMCAHHOT O IPUMeEpa.

OnHako, mopcuoHHble Noas 8030€licmBYIOm 8ce20d, 0axce ecliu He Cyujecmeyem HemeOeHHbIX
unu oue8UOHwvIX I¢hghexmos! dU3NUECKON PeaTbHOCTH HE HY)KHO HMKAKOE BIEUATISIONICe U3MEHEHHE.
ToHKHE WHTEpaKTHBHBIC 3(PQPEKTHI MPOUCXOJAT B TOHKO-DHEPreTHYECKHX TOJAX W HA KBAHTOBOM
ypoBHe. CornacHo bupiaeHy, BupTyanbHble (HEHAOII0IaeMbIe) MATTEPHBI, PAa3MEIAIOIINECs B TOHKUX
MOJITX, MOTYT BO30YKIAThCA WU 3apshkarbes. Kak TONBKO WHIWBHIYYM TPHOABHI JOCTATOYHO
SHEPTUH K MATTEPHY, TPOOUBAETCSI KBAaHTOBBIIM MOPOT, M BUPTYaIbHBIA MATTEPH CTAHOBUTCS PEabHBIM
B MaTePHATHLHOCTH.

TOPCHOHHGBIE TIOJIS TTIOJIJAIOTCS PE3SOHAHCHOMY BO3JIEMICTBUIO

XOTs1 TOPCHOHHOE T0JIe HE MEHSIET SHEPTHIO JIF000# CHCTEMBbI, OHO MOXET COBIANATh 1O (ase ¢
BOJIHOBOH (yHKIMEH. Jlenas 3To, OHO 3axnadsieaem ungopmayuio 8 cucmemy. Hampumep, U3BECTHO,
4TO OHOJIOTMYECKHE KIETKH U OHOJIOTHYECKHE IpoHECChbl YYBCTBUTCJIBHBI K OECKOHEYHO MAaJILIM
SJICKTPOMArHUTHBIM IOJIAM U KOHCGaHI/I}IM T€OMAarHUTHOI'O IOJIS 3eMIIH.

TpaguimoHHas 371€KTpOMarHUTHasI TEOPHUs. HE MOXKET OOBSICHUTH, KaK TAKUE AJICKTPOMArHUTHBIC
MoJIE HU3KOTO TOpsAKa BIUSAIOT Ha Ouonorunyeckue s¢¢ektsl. OmHaKo, paccMOTPUTE TO, UTO



OMOJIOTMYECKHE HIIEKTPOMArHUTHBIE TOJNS OO0JaJal0T TOPCHOHHO-TIONEBBIMU KOMUSMH. VMeHHO
BO3JICHCTBUSIMU TOPCHOHHOTO TIOJISl MOKHO OOBSICHUTh MEITKOMACIITA0OHBIC B3aMMOICHCTBHSI, BHOCSIIIHEC
nHpopmalroo. IT0 HaOMIOAAIOCh Yy HMOHA (3apsHKEHHOM YacTHIIb) B MOJIEKYJE IMPOTEHHA, KOTOpas
MoJABEeprajgach ACHCTBUIO BHEIIHETO TOPCUOHHOTO MoJid. oH oTBedan Ha BHEILIHEE MO0JIe MOCPEICTBOM
pezonanca [12]. buonornyeckoe AEHCTBUE HA MOH MPOTEHMHA OKa3bIBAJIOCH Omaromapsi ddexram
TOPCUOHHON UHTEp(EPEHIINH Ha KBAHTOBOM YPOBHE.

PE30HAHC C ®OPMOM

Takske, pe30HaHCHBIE BO3JIEUCTBUS MOT'YT UCXOJUTH OT ITACCHUBHBIX I€HEPATOPOB TOPCHOHHOIO
nons. Pycckue wuccnenoBaTtenu ONpeAeawv, 4YTO HEKOTOpble OOBEKThI, OCOOEHHO HMEIOIINe
OIpeJIeICHHbIE TeOMETPUYECKHE CBOMCTBA M KOHKPETHBbIE (DOPMBI, BCTYHNAIOT B PE30HAHCHOE
B3auMoJielicTBue ¢ Ouosnornyeckumu odobektamu [13]. Mccnenyemble GopMbl BKIIOYAIN THPAMHIIBL,
KOHYCBI, IWIMHAPBL, TPEYrOJbHUKH, CIHpaid U Kymona. OOHapyXujaoch, 4TO JI000i OOBEKT C
Ie€OMETPHUUECKUMH MPONOPLMSIMHU, YAOBIETBOPSAIOLMMH IpaBuiy 3o0i0toro cevenus (1:0,618) moxer
paccMaTpuBaThCs KakK MaCCUBHBIM TOPCUOHHBIN IT'€HEPATOP.

[TaccuBHBIC TOPCHOHHBIE T€HEPATOPHI CO3AIOT MOJIAPU3ANMOHHBIE HAPYIICHUS B (DU3MICCKOM
Bakyyme. [larTepHbl MONApU3ALMU  BBUIMBAIOTCS B  BHUPTYyajbHbIE  CHIIBI U3 BaKyyMa,
B3aUMOJICHCTBYIOIIME C OuoJiormYeckuMu cuctemMamu. CIHUH — CBOMCTBO BEIIECTBA OTKPBHIBATHCA
BIIUSTHUIO TOPCUOHHBIX ToJiel. OH CBs3aH ¢ BEPTUKAJIbHBIMU BUXPSAMHU, YCTAHOBUBIIMMHUCS B BAKYYMHOM
cocTostHUM. TOPCHOHHOE TIOJIE CIIOCOOHO  M3MEHSATH CKOPOCTh JIO00TO (U3WYECKOro Ipolecca.
Hanpumep, ObUIO SKIEPUMEHTAIBHO YCTAaHOBIEHO, YTO TOPCHOHHOE IIOJIE MOXKET 3HAYUMENbHO
usMeHsams Konrebanue yacmomsl Kpucmaina keapya [14].

MATHETU3M [TPOU3BOJUT TOPCUOHHOE ITOJIE

Pucynok 7.9 TopcumoHHOe moJsie MarHura.
Ha pucynke nokasama ¢opma mopcuonnozo nos

PABOE | TIEBOE NOCMOAHHO20 MA2HU-ma. 3amembvme, 4mMo Cyuwecmeyom
topcron- 1 | N S TOpCHOH- IIpa-6oe u Jlesoe mopcuonnvie nons (ceéep mazHuma
HOEC II0JIC HOE€ T10JIE

5A6/15emcsl  NpasviM  MOPCUOH-HbIM  notem). Kaoicowiii

Qusuneckui 00vexkm 001a0aem MOPCUOHHBIM NOJEM.

adapted from Nachalov & Sokolov brazooaps  smomy  ¢axmy,  mopcuonnoe  none

NOCMOSIHHO20 MAZHUMA CNOCOOHO B83AUMOOEIICINBO8AMb C

arbotl cybcmanyueli, O0adice ¢ MOU, KOmMopas He HamazHuyueaema uau seisiemcs ouamacnumuou. (Cm.
Ipunoscenue x enage, Ne 27)

[Ipupoanbiit 00BEKT, CIIOCOOHBIN AEHCTBOBATH HA JIIOOYI0 (U3MUECKYIO CYOCTAHIIHIO, SIBISETCS
IMOCTOSSHHBIM MarHUTOM. MarHuT MOJXKET ACHCTBOBATh Ha OOBEKT, JaKe €CIIM OOBEKT HE MOXKET OBIThH
HaMarHu4eH — Ha JIFo00H 00beKT, )KUBOM min HexuBoM. Kak? Kakablii MOCTOSITHHBIM MarHuT o0J1ajaeT
CBOMM TOPCHOHHBIM TOJIEM. OTO OTKPBITHE OBUIO CHAETaHO JKCIEPUMEHTAJIBbHO PYCCKUM
uccinenonarenem A.W. Beltnukom [9].

[TocTostHHBIN MarHUT 00JIa/Ia€T HE TOJBKO OPHUEHTHPOBAHHBIMA MAarHUTHBIMA MOMEHTaMH, HO U
KJIACCUYECKUON CIIMHOBOW OPUEHTALMEN, MOAIAIOIIENCS TOPCUOHHOMY TNTOJIK0. TOPCUOHHOE MOJIE U €ro
3¢ (deKThl OTIENeHBl U OTIUYAIOTCS OT TeX, KOTOpble Mbl 3HAEM M BUAUM KaK MarHUTHbIE CUJIOBBIC
muaE. OHO MOXET BIMATH Ha JIOOYI0 CyOCTaHIMIO, Jake Ha Ty, KOTOpas HE HaMarHUYHWBaeTCS.
Hanpumep, MarHuT MOXeT BIMATH Ha CBOWCTBa BoAbl. Boma — ouamaenemux, TO €CTb HE MOMKET



HamarHuuuBatecs. OpHako, cmpykmypa BOIbl OylneT pearupoBaTb Ha TOPCHOHHOE IOJi€ MarHuTa.
Koneuno, mo0oe MarHMTHOE TIOJNE CBSI3aHO C TOPCHOHHBIM. Kak HCTOYHHMKHM OOHApyXHBaeMbIX
MarHUTHBIX SABJICHUHN, PYKU ABIAIOMCA UCIOYHUKAMU MOPCUOHHbIX nosel (CM. PUCYHOK 7.5).

MATHETHU3M CBA3AH CO CIITMHOM

Maruut oOpasyetcst 6yarofapsi CBsS3aHHOMY BBIPDABHMBAHUIO MaJICHbKUX 3apsKEHHBIX YaCTHIL
(MarHUTHBIX 0OJacTei), SBJISIOMMXCS OCHOBOM MaTepualIbHOM cyOcTaHIMu MaruuTa. Kaxknas yactuna
— MaJIeHbKas Bpalarouiascs cepa ¢ CEeBEpPHbIM U I0XKHBIM IoJtocamu. 1loa BiIMsHUEM BHEIIHEH CUIIbI,
TaKOM, KaK MPUCYTCTBHE MArHUTHOTO MOJS BO BPEMsI KPUCTAJUIM3ALMU CYOCTAHIIMHM WJIM MPUCYTCTBHE
TEKYyILEro MoToka, OyJaeT MPOUCXOAMTh OJAWHAKOBAs OpHUeHTauus Bpamaroumxcs cdep. CyOcTaHuus
CTaHOBUTCSI HAMarHUYEHHOM.

OnuHakoBblE W  CBS3HBIE KOJUICGKTHUBHBIC BpAIICHUS] 3apsSHKEHHBIX  YacTHI[  CO3JAloT
cnuH/TopcuonHoe mosie. CrnuHoBoe moinie (GopMUPYET JABa KOHyca, BOBHE U3 IIEHTpa MarHuta (cMm.
pucyHok 2.2). B ogHOM KOHyCe KOJUJIEKTHMBHBIC CIUHBI (BpalleHUs) BHOCAT CBOM BKJaj] B
MOTEHIIUAJIBbHOE JEHCTBUE CHIIBI BUXPS MPOTUB YacOBOM CTpelKu. B Jpyrom KoHyce KOJIJIEKTUBHBIC
CIUHBI (BpallleHHUs1) BHOCST CBOM BKJIAJ B MOTECHIIMAIBHOE JACHCTBUE CHIIBI BUXPS IO YACOBOM CTpEIIKE.
OTHU CNHMHOBBIE MOJISI BBI3BIBAIOT KPYrOBOE JIBM)KCHHE HUTEH SHEPruy YacTHL, LUPKYJIUPYIOUIUX B

BaKyyMe.

MATHUTHBIN ITIOTOK

MarauTHele MOJIIOCa CO3aar0T OTKJIIOHCHUA B BAKYYMC, KOTOPBIC MNPOABIIAOTCA B BHUAC
MAarouTHBIX CHJIOBBIX J'IHHHfI, TO €CTb, IIOTOKA. BausHaue nons BpalICHUA CO30acT I/IHTepeCHHﬁ B(I)(beKT.
Korna YaCTULlbl TCKYT IO MAarHUTHBIM HHUTSAM, OHHU BBI3bIBAIOT OTKIIOHCHMA, oo 110, oo IIpOTHUB
4acoBOM CTPCJIIKH, OT CBOCIO IIYTHU, TO €CTh, CICAYIOT IIYTHU 10 CIIUPAJIN. Kamnmﬁ MarHuTHBIN MOIOC
HapymacT IMJIOTHOCTb YaCTUIl B BaAKyyM¢E. 910 CO34a€T OTKIIOHCHUS, HAPpYIIAOIIEC B HEM €CTECTBECHHDII
Oananc. OTKJIOHEHUS JAAaBJICHUA HAIIPaBJISAIOTCA oo K, 1100 OT MOJII0Ca MAarHUTA.

OTKJIOHEHHUsT Bcerja OyayT MPOSBIATHCS B BHAEC TMOToKa. CKaSpHBIA MOTOK WM JIBHYKCHHE
BO3HHUKACT BCEraa, XOTA MBI €0 U HE Ha6moz[aeM. Britsarusas OHECPIUIO U3 6€3FpaHI/I‘-IHOFO NCTOYHHKA B
BaKyyMe, MarHUT WHHUIUUPYET MOTOK B IOXKHBIA Toiroc. [locpencTBOM CUPalieBUIHOTO BUXPEBOTO
HeﬁCTBHﬂ IIOJIA BpAIICHHA, HUTU YaCTUI], KaAXCTCA, BTATUBAIOTCA B FO>KHBIN IOJIFOC, BBITAJIKMBAaCMBbIC
OTKJIOHCHUSIMH, YCTAaHOBUBIIIMMUCS B OKpYKaromied o0yiacTi. Buxph BpallleHUs MO0 4acOBOW CTPEIIKe
OKa3bIBACT HECHTPOCTPEMUTEIIBHOC, CKUMAIOIICE, YINIOTHAIOMICE HeﬁCTBHe, BTATUBasA SHCPTHUIO B ITOJIIOC
(cM. pucyHok 6.1)

LIEHTPOBEXXHOE U [TEHTPOCTPEMMTEJIbHOE JIEUCTBUE

Bpamatomuiicss BUXpb YIUIOTHSET, KOHIEHTPUPYET U (OKYCHPYET MOTOK U3 BaKyyMma B FOXKHBIH
nostoc. Ha ceBepHOM mosroce MpOUCXOAUT MPOTUBOIIOINIOKHOE. [10TOK, MOKKMIa0mMi CEBEPHBIHN MOIIOC,
JBIDKETCSI TPOTHUB YacCOBOM CTpPENKM B BHJAE CIHPAIEBUAHBIX BHUXpeH. ITO LEHTPOOEKHOE,
pacmupsitoniee JBrkeHHe. KoMOMHUpOBaHHOE NEHCTBHE JBYX IIOJIOCOB CO3Ja€T MEXaHW3M THIIa
Hacoca (BTSATMBAaHUE-BBITSTUBAHUE), BBITSATUBAIOIIEIO JHEPIMI0 W3 BaKyymMa B IOKHBIM IIOJIOC H
HanpasJsIoIero ee u3 ceBepHoro. CoszaaBasi HOTCHIMATIbHbBIE OTKIOHEHHS B (PU3NYECKOM BaKyyMe, MbI
MMeeM IPUHIUIIBI 1715 3aXBaThIBAHUS SHEPTHH HYJIEBON TOUKH - “‘CBOOOAHOI sHEprun”.



Ilocmosannwlii. MazHum — 3IMO 6AKYYMHbBIL 06U2AMENb, HNOO0EPHCUBAIOUWUIL  CBOE
ROCMOAHCM 60 npodomfcalomumc;l eblmAcUBAHUECM IHeEpZUU U3 6832])("—!”‘”—[020 IHepzemudecKozo
UCMOYHUKA 6aKYyMa (maKche Hasvisaemozo Mopem Jupaxa unu Kocmuyveckum Mopem) [16].

MATHETHU3M B PEBOHAHCE C UICTOYHHUKOM

HacTpauBasich Ha HCTOYHHK DHEPIHH BaKyyMa, CTCP)KHEBOM MAarHUT YCTAHABIHMBAET PE30HAHC,
TO €CTh, 3aMKHYTYIO II€llb, B KOTOPOW €ro D3JIEKTPOMAarHWUTHBIC IIOJIS IIOJYy4YarOT HENpPEPhIBHBIN
HOCTOSIHHBIN 3apsia. ITOCTOSHCTBO MarHWrta OOeCIeYrBaeTCs 3aMKHYTOM IIEIbO, JEIafonieil MarHuT
2enepamopom c60600noul snepauu [16].

HOI[O6HLI€ MNPUHOMUIIBI TPHUIIOKHUMBI WU K MArHUTHBIM IIOJSAM B PYKax, YCTaHaBJIMBAIOIIUM
PE30HAHC C SHEPrus MM Bakyyma (CM. pucyHOK 6.18). B sToM mpumepe, MarHuTHOE IOJ€ yelOBEKa
HENPEPBIBHO 3apsiKaeTcs 3JIEKTPOMAarHUTHON 3HEPrUel Pe30HAHCHBIX YacTOT OKPYKAIOLIEro BaKyyMma.
Opun npumep — vactora lllymana, sBistoniascs TakKe eCTECTBEHHON YaCTOTOM YEJIOBEUECHUKX CHUCTEM.
Taxoii pe3oHaHC 1epeBOIUTCS KaK M0JIydeHUEe CBOOOAHON S3HEPTUU UM ““UEHHEJIUHT .

IIOJISIPHOCTB — CBOMICTBO BPAILIEHUS

Ha kaxqoM MarHMTHOM IOJIIOCE CYIIECTBYIOT HUTHU 3apshKEHHOro notoka yactui [18]. Ouu
CJIIENYIOT TPOTUBOIOJIOXKHBIM NarrepHaM. OJUH NOTOK — JBM)KEHUE 3apsDKCHHBIX YacTHUL] 110 4acOBOU
CTpEJKE, YTO MPOSBISETCS KaK OTpULATENIbHAs DSJIEKTpUYecKas NoJsIpHOCTh. [Ipyroil marrepH —
JBMDKEHUE 3apsDKEHHBIX YAacTHULl MPOTUB YacOBOW CTPENKH, YTO HPOSBIAETCS KaK IOJOXKHUTEIbHas
JIEKTPUUECKas! TOJIAPHOCTb.

VMeHHO HampaBieHHE BpaIAIOLIErocs BHUXPS ONPENENeT 3JIEKTPUUECKYHO IOJISIPHOCTD.
[InoTHOCTH BpamieHMs] BUXps — IJIOTHOCTb HUTEH YaCTHUL, BPALIAIOLIUXCA B BHUXPE, — ONpEAEIsieT
OTKJIOHEHHE WM CHUJIy JJIEKTPUYECKOM TMONSIPHOCTH. 371eCh Mbl ONMCAM, YTO 3JEKTpUYEecKas
MOJIAPHOCTh  SIBISIETCSI  PE3yJbTaTOM, a HE  IPUYMHOW  NOTEHUUAIbHBIX  OTKJIOHEHW,
YCTAHABIIMBAIOIIUXCS B BUPTYaJIbHOM peallbHOCTH.

SHGKTPI/I‘IGCKaSI MMOJIIPHOCTE MOXKET OBITh YCHUJICHA. Pazauansivu noagxogaMm K OJSTOMY
ABJIAKOTCA:

* bananc u 3apa0 unu ycunenue omkaonenuil (3axeam 6001buieco KOauuecmea
ceema)

* bananc u pezynupoeka nanpagienuii 6uxpa epauieHus

* Yeéenuuenue nnomnocmu eépauwienus nocpeocmeom emacuBaHus 6 6UXpob
001bU€20 KOTUUECMBa IHEP2eMUYeCKuUx Humeil

Buvuueykazannwie oeiicmeusn 0yoym r¢hghekmueno uzmenameop 31eKmpomMazHummsle Ce0lUCmea
epawjarouiecoca eusps, maKkoz2o, KaKk 4axkpa. Beiweonucannoe oocysycoenue makxce moxicem Xopouio
onuceleams padomy 4axpel. Imo pewiarwwias NPUYUHA, NOYEMY HAKPA O00JMCHA Oblmb 6cecod
nO00ZHAHA U COANAHCUPOBAHA CO CEOEll NPABUNLHOU CRUHOB0I OpUeHmayueil, a He 0CMA8amscs 6
CMamuyeckom uiu He pauiaruiemcsa nonoxcenuu. Buxpv unu epawenue uaxpvl nompedyem
Oonvuiezo Inekmpuueckozo 3apaoa. (4akpy moxcno paccmampueams KaKk MUHU-MOCH JUHUIMeENHA-
Poszena — enympunpocmpancmeentulii coeOuHumenb.)



DTOT NPUHIHUI OBLI MPOJEMOHCTPUPOBaH B 3kcniepumenTe [Iara dnanarana B 1976 rony. On
Bpalllajg BOAY B BUJE BUXPS M OTKPbUIL, YTO BpalLAOLIasicsl BOAA CO3/1aeT 3JeKTpoMaruutTHoe noge. [lpu
ckopoctu BpameHus 1000 o60poToB B MUHYTY, NPUOIHM3UTENBHO 10-CaHTUMETPOBBIA BHUXPbH BOJIBI
co3naer HanpsbkeHue 10000 BosbT! 3areM, BUXph pa3pylIaeTCs, a 3JIEKTPOMAarHWTHAas SHEPIUs
MoTrJIolIaeTcss MoJieKyJdamMu Bojbl. Bonxa crama wmarHutHo 3apsbkeHHoM! Takas Boma oOnamaer
MOJIOKUTEILHBIM BIMSHUEM Ha MOHHBIM OOMEH B KJIETOUHBIX MeMOpaHax. 3apsiyKeHHas BOJIA YCUIMBAET
KpUCTAINTINYECKHE CBOMCTBa XHUAKOCTU. Tpyd Bced »ku3HM u3BecTHOro Bukropa IlloGeprepa Obun
MOCBSAILEH U3YYEHUIO U UCTIOIb30BAHUIO YHEPTUHU BpAIIAIOIIErocs BUXPs BObI [ 19].

CHOBA BE3/JIECYIIEE

Pucynoxk 7.10 Cusinue (rajio) B pyke.

Topouoanvnas (nonuux) Gopma — nPUHYURUATL-HAS
Xapaxmepucmuka MazHumno20 nois. Maenumuas ocb cegep-ioe
Yenmpuposana 6 cepe-oune omeepcmus nocepedurne mopa. Taxas
Gopma ssnsiemcs 0OHUM U3 ACHEKMO8 OBUNCEHUSI CRUPALEEUOHO-
BPAWAIOWE20CS BUXPS, 3AX6ANBI-6AIOUE20 U UCNYCKAIOWe20 C8em
u 9Hepauu. Top - 2UNEPNPOCMPAHCTNEEHHDLIL
MENCNPOCMPAHCTNEEH-HbIl coeduHumensb BUPMYATLHBIX
peanvrHocmeti. OH — MeHCHPOCMPAHCINBEHHBIU GUXDb.

>

Ecnu crep)kHeBOH MarHUT MOMECTHTb B 3aKpBITBIN
KOHTEIIHEp, TO MAarHUTHbIE CHJIOBbIE JIMHUM  OyayT
3aXBaThIBaThCsl. JTO CHWJIBHO CHABIMBACT MarHUTHOE I0JIE, KAKUM MBI €ro 3Haem. OfHako, CIIMHOBOE
[I0JIE MarHUuTa HE MOXKET W HEe SKpaHUpyeTcs KoHTeilHepoMm. 0o TOpcMOHHOE Tmojie  MarHuTa
CYIIECTBYET B (PM3UYECKOM BaKyyMe, OTIMYAIOLIEMCS OT HAlllero TPEXMEPHOro MPOCTPAaHCTBA. MBI
CCBUIAEMCsI Ha BEKTOP IMOTEHIIMAJA, CYLIIECTBYIOIIErO B OTCYTCTBHE HA0JII0Ja€MOr0 MarHUTHOIO MOJIS
(cM. pucyHOK 2.11). 3HaMEHUTBIN IKCIEPUMEHT, U3BECTHBIN Kak 3p ekt boma-ArapoHoBa, yCTaHOBUII,
YTO BEKTOp NOTEHLHuana o0JajaeT AajeKko HUAymuM 3(QexToMm, Aake ecild MarHuTHbIE MOJs He
CYLIECTBYIOT B HOpMaJIbHOM IpocTpaHcTse. CornacHo Tumiepy, gekmop nomenyuaia — 5mo c6:13b ¢
monkoti cgepori. OH CyIECTBYET y CTEPKHEBOIO MarHuTa. BekTop moTeHIuana co3AaeT MarHUTHBIE
I0JIS B PyKax.

PYKA KAK XXMBAA AHTEHHA

BosBpamasich kK MarHeTusmy pykH, Mbl OOHapyKMBaeM HECKOJIBKO MHTEPECHBIX aHAJOTHH cO
CTepHEBbIM MarHutoM. Ho Takke CyIIecTBYIOT HECKOJIbKO HEOOBIYHBIX paznuuuid. Kak yriepoaHo-
JJIEKTPUUYECKU-CBETOBBIE CYILECTBA, Mbl HaJIEIeHbl CHOCOOHOCTBIO HM3MEHSTh WM MOJYJIHPOBAThH
4acTOTY, B OTJIMYME OT MAaTEpUN Ha KPEMHHUEBOW OCHOBE.

OMonusiT ¥ HaMepeHUe peryJupyloT BHOpAalMM B OJHEPreTHYECKOM IIOJIE€  YeJIOBEKa.
lNonorpaduueckas nmpupoja 4eI0BEUECKOrO Tela U U SHEPreTUIecKoe IMOoJie YeloBeKa MOMEIIAIOT BCe
9TH BUOpAIMU Ha JIaJJOHb Bamiei pyku!

Omo nonosxcenue xopowo ompadxceno 6 mpyoe Banepu Xamm, Hucmumym
Cepoue/Mamemamuxka, /[2éucom u Poyncom u munozumu opyzumu. Bauanue smouyuii maxnce
Modxcem Oblmb 6UOHO HA KUPIUAHOGCKUX pomozpaguax, Hapady c¢ oOpyumu memooamu
domocpagpuposanus aypu.



Pyka coenunsierca c cepauem, Hamepenuem W CKaJIsIpHBIM JIEMCTBUEM Mo3ra. YenoBedeckoe
TCJIO — XHBasd aHTCHHA, U KaK TaKOBOC, ABJIACTCA HpI/IeMHI/IKOM )41 HsnyaneneM HeBepOHTHOf/’I IT1OJIOCBHI
yacToT. JIaJloHW HEeCyT MPOTHUBOMIOJIOKHBIE MAarHUTHBIC TOJSIPHOCTH. ThIIbHAS CTOPOHA KaXKJIOH PYKH
TAK)KE HECEeT IPOTHUBOIOJIOKHBIE MarHUTHbIe Tmostoca. Cnunlmopcuonnoe 10A€ KOHHYCCKH
MPOCTHPACTCS B 000MX HAIpaBJICHUAX U3 LIEHTpA JIAJOHHU (CM. pUCYHOK 7.5). Top LIEHTpUPOBaH BOKPYT
MarHMTHOTO KBaTOpa M OJMHAKOBO PACIIPOCTPAHIETCS Ha 00EUX CTOPOHAX PYKH.

OueHpb NOX0XeE, YTO CHHPAIEBUIAHOE BUXPEBOE IOJIE PYKH CBSI3aHO ¢ (POPMOU CHUPATECBUIHON
sneprun B JIHK. CrnmpaneBunHbIii BUXph Ha MHOTO TOPSIKOB YBEIMYHMBAET BEIMYMHY, KOO SHEPrus
KOJUIEKTUBHO pacuiupsercs BoBHe U3 maodsnona JJHK.

TOPCUOHHOE IIOJIE — CIIMH/CIIMH B3AUMOJIEMUCTBUE: OKOHYATEJIBHbIN
OTBET...

Her okoHYaTenbHBIX OTBETOB, HO MBI MOXKEM MPOJOJDKATH BBICKA3bIBATh IMPEAINOIOXKEHUS O
BeposATHOCTX. KakoBbI Apyrue BO3ACUCTBUS, SBISIOIIMECS PE3yIbTaTOM TOJIeH PYyK?

JlaBaliTe paccMOTPUM BIUSHHE CIHH/CIIUH B3aMMOJEHCTBHI TOPCHOHHBIX TIOJEH pPyK Ha
OMOJIOTMYECKYIO0 M TOHKYIO MaTepuu. TOpCHOHHBIE MOJs B3aUMOIECHCTBYIOT C APYrUMHU TOPCUOHHBIMU
nojsiMH. JTo HayuHblid ¢akT. Taxke, HMEIOTCS TMPUMEPHl, TI/€ OHH MOTYT OKa3bIBaTh
HEINOCPEACTBEHHBIE MHTEPAKTUBHBIE NEHCTBUS MEXKIY SHEPreTUUECKON NOICTPYKTYPOH TOPCHOHHOIO
IIOJISL U DJIEKTPOMArHUTHBIM ITOJIEM.

Oto o0bacHsaercs AunekcanapoM llInunbmMaHoOM, MOCTPOMBUIMM YHHUKAIbHBIA TE€HEPATOP
TopcuoHHOro mois. Takke, oH oOcyxkaan ¢u3nyeckue cBOMcTBa TOPCHOHHBIX mnosied. llInumsman
UCTIONIB30BaJl TEPMUHBI CHUH W aKCUOH KaK CHHOHUMBI mopcuony. VITak, CIHMH/aKCHOH/TOPCHOHHBIE
MOJIST OTHOCSITCSA K OJHOW M TOH K€ CYIIHOCTH, U Mbl PAaBHO3HAYHO HCIIOJIb3YEM 3Ty TEPMHUHOJOTHIO.
CornacHo lInunbMaHy, CIMH/aKCHOH/TOPCHOHOE TIOJIE COCTOUT U3 CIOXKHBIX (POPM COETUHSIOLINXCS,
CIHMPAJIbHO BpalllaloIIuXcs CTPYKTYp. B yactHOCTH:

“Hapsily €O CHUPAIEBUIHBIMH HUTSMH, CYIIECTBYET IMOTOK SHEPIrUU OOJBIION IUIOTHOCTH,
oOnmagaronuii  TICEBAO3apsoM W co3Jarolmuid  MarHuTHoe mone”. Hutw wu  cnmpanu  “oueHb
YyBCTBUTEJIbHBI K BEIMYMHE U HAIPABICHUIO BEKTOPHOTO noTeHnuana’[20].

HInuieMaH OMUCHIBAET CIMH/aKCHOH/TOPCHOHHOE T0JIE€ KaK MECTO POXKICHHS MM UCTOYHUK
BUPTYaJIbHBIX 4YacTHL. B mpocTtpaHcTBax “mumeu cnupaneu’” TEHEPUPYIOTCS YaCTUIBI, MOXO0XHE Ha
HEHTPUHO, OHM HECYT DPa3HOOOpPa3HbIE XAPAKTEPUCTUKH, BKIIOUAS CHEKMP PE30OHAHCHLIX YaCmOom.
Basnpysrcs Ha HCECKOJIBKHUX TIO0JaX OKCICPUMCHTOB H HU3YUYCHHA )IeI\/'ICTBI/ISI TOPCHOHHBIX mojer Ha
Oouosiornyeckyro  mareputo, IlnwieMaH  3aMeTws, dYTO  JeiiCTBHE  NPUIOKEHUS  BHEIIHUX
CIIMH/TOPCUOHHBIX TOJIEH Cy»KaT JUIs:

* Yeenuuenusn ouoanepecemuueckozo nomoxa 6 pacmeHusx

* Ykpennenus uMmMyHHOU cucmembl HCUBONHBIX

» Coxpanenus 00120CpoOUH020 (HECKOIbKO Hedellb) OCMAmMOYHO20 GIUAHUSL,
oasice nocne yoanenue 6HeuIHe20 noas.



Taxowce, Ilnunvman oo6cyycoaem ucnonv3osanue JaH0OObMU RNACCUBHBIX MOPCUOHHBIX
2eHepamopoe u 3ameuaem, Ymo AKMuUHOCHb 6HYMPU NOJIE60I CIPYKIYPE 60 MHO20M 3A6UCUNL OM
moicaein Ikcnepumenmamopa [20].

[OTEHIIMAJI B3AUMOJENCTBUA

Pucynok 7.11 Kpucramimyeckasi mo-jieBas

CTPYKTYpa. Mol modicem ocmblcausams UHGOPMAYUoHHoe
none unu “‘cnoti” mownxou suepeuu xax N-mepuyro (N>3 ¢
2UNEPRPOCMPAHCTNEEHHIMU Xapax-mepucmuxamu,)
KpUCManiu4ecKyio cemegyio cmpyKmypy [A].
Onekmpuueckuti U Maz-HUMHblE BEKMOPLL  001A0aAIOM
BUPMYANIL-HBIMU ~ NOOCMPYKMYPAMU, — KOMopble  cOeou-
HAIOMCA U OMHOCAMCA K 00lee 8bICOKUM NPOCMPAHCMEAM.
T'eomerpust omoii ceme-6ou cmpykmypvl ycmanaguusaem
PE30HAHC ¢ 6o/ee CNOMNCHLIM NPOCMPAHCMEOM. Y3710-6ble
coeOuHeHUs, 20e  83aUMOOCUCMBYIOM  MHOMCECTNEEHHbIe
gekmopa,  pazdensiiom  uHpopmayuro U, 06yoyuu
HACMPOEHHbIMU, UMEIOM MEeNCNPOCMPAHCMEEHHBIIL 00CMYN
K uHgopmayuu u snepeemudeckomy nomoxy. Hopmanvuvie
nammephol [B] 6 cemu mocym oegpopmuposamocsi [C] noo enusnuem enewnezo” wyma’”. Iammepuwr [C]
npedcmasusaiom cobou 6x00 8 KpUCMALIUYECKYIO CeMb MO20, YMO XPAHULOCH HE2APMOHUUHO.

YenoBeueckne PyKH CO3Jal0OT €CTECTBEHHOE CIIMH/AaKCHOH/TOPCHOHHOE moje. Mbl saensemcs
reHepaTopaMH CIIMHOBBIX MOJ€i. BOo3MOKHBIE B3aMMOAENHCTBUSA 3TOr0 NOJSA C APYTMMH CIIMHOBBIMH
MOJIIMU BKJIFOYAIOT aKyNMyHKTYpHbIE TOYKHU (aKyTOUYKM WJIM MOPTHI OOMEHa SHEprueil), yakpsl U Bce
Apyrue MEepBUYHO-BTOPHYHBIE MJIM  MEHBIIME-OOJIbIINE BUXPEBbIE JHEPreTHMYECKHE LEHTPHI
YEJI0BEYECKOr0 TENIa U DHEPIeTUYECKOM aHATOMUH.

Taxke, MBI MOXEM HaCIaXAATbCS MPOLECCOM B3aWMOJAEUCTBUA, MPOUCXOAAIIUM MEXKIY
TOPCHUOHHBIM MOJIEM PyK M HMH(OPMAIMOHHBIM MOJEM, OKpY)KaroluM Ouosoruto. PaccmaTtpuBaiite
MH(OPMALIMOHHOE T0JIE KaK BUOPUPYIOLIYIO MAyTUHY AJIEKTPOMArHUTHOW 3HEPIUH, TUHAMHUYECKYIO,
KHUBYIO U Pa3BUBAIOILYIOCS.

buonone — ouH KOHKPETHBIN BUA uHpopmayuonno2o nos. Jipyrue TOHKO-I0JIEBbIE CTPYKTYPHI
TOX€ MOTYT OBITh Ha3BaHbl uHopmayuonnvimu noaamu. WTak, TepMuH HH(POpPMAIMOHHOE TMOJje
LIMPOKO MCTIONb3YETCS.

Bce atu TOHKHME CTPYKTYphl 00JaAar0T HEKOoed (QOopMON 31EKTPOMAarHUTHOM MPUPOJIBL, U ITO
O3HAayaeT, 4TO TOPCHUOHHBIE MOJS BCErJa CBA3aHbl — ¢hakmuuecku, 3mu UHPOPMAYUOHHbIE MO
saensomes mopcuonnvimu noasmu [21].

ToHko-3HepreTuueckue WM  MHGOPMAIMOHHBIE  TOJS  OPraHU30BBIBAIOTCA  CBOMMU
MPOUCXOXKACHUSAMU B OTHOCHTEIBHO OoJiee BBICOKMX IPOCTPAHCTBAX. TOPCHOHHBIE MOJIS
B3aUMOJICHCTBYIOT C IPYTUMHU TOPCUOHHBIMH ITOJISIMHU.

Bo3moswcno nu yopame wiym uz monxux noneu? Bozmorcno iu nepedenamv nammepHbl
ouonona 01 HOPMAABLHO20 XOpouie2o 300poeva? Bo3moocno nu  paspywiume, 6ul4UCHMUMb U
YHUYUMONCUMb OUONONA NAPA3UMO08, 3ACOPAIOWUX OUONnOe Yel06eKad U pPACHPOCHPAHAIOUUX



oonesnv? Bozmoscno nu yopame wymosvle nammepHvl, 6CHPOCHHbBIE 8 MOHKUE MO U Depyujue
Hauano 6 Imouusax?

OMOLMU CO3JAI0T CKAIAPHYIO 3JIEKTPOMAarHUTHYIO aKTHBHOCTH IMOCPEICTBOM MO3T/HEPBHOU
CUCTEMBbl U SHIOKPUHHBIX kene3. CKanapHas akmueHocms co3oaem nammephvl HApyWeHus, U 3TH
[IATTEPHBI CTAHOBSITCSI BCTPOCHHBIMU B TOHKO-TIOJIEBBIE CTPYKTYPBI.

TexHuuecku, Takoe MPOUCXOoauiI0 HeKoTopoe Bpems. Tpyast Ilpuopa, Paiida u I'ynbeaer Knapk,
HapsAly C JIpyr'MMu paboTamM, Kak pa3 KacaroTcs 3Tux uaeil. bonee toro, bupnen yrBepxnaaer, 4to
COBpPEMEHHAs CKaJsIpHAs TEXHOJIOTHS 00ecneunBaeT MOTEHIMAN “(hOpMUPOBaHUA HH(POPMAMOHHBIX
NATTEPHOB”, U 3TO YK€ UCHoJb3yeTcs. Takke, SKIepUMEHTaJIbHbIE Pe3yIbTaThl PYCCKUX MCCIIEI0BAHNUI
TOPCHOHHBIX TOJIEH MPOJAEMOHCTPUPOBAIM CIIOCOOHOCTH H3MEHATh (PU3UYECKHE CBOWCTBA >KHMBBIX
OopraHu3MoB. Bce 3Ty yTBep K 1eHuUs YKa3bIBalOT Ha OJJUH OIIETOMIISIONINI BBIBO!

Iloo oOeiicmeuem uzmeHAIOWUX UHPOPMAUUOHHBIX NAMMEPHO8, (PUUUECKAA PeaTbHOCHLb
Modcem Ovimv npeodpasoeana, puzuyecKue UIMEHEHUA O00paAMUMbL 60 GPEMEHU, NAMHIEPHb
Ooneznu mozym Ovimb yoOpanvl, a 300p06be G0CCHIAHOBIEHO... 6CE IMO OCYULECMENACMCA
nocpeocmeom npocmoz0 O00Cmyna K U3MEHEHUI0 UHDOPMAUUOHHBIX Nojel, Op2AHU3YIOUIUX
mamepuio (HcUBYI0 U HEHCUBYIOD).

Taxue ghernomenvt yrce oviniu npooykmamu mexmnonozuii 20-20 eexa!
COEAMHAIOMIEE ITOJIE

Bce xuBble KIIETKH M Kakaas, GOpMHUPYOMIAs UX MOJEKYJa, CBA3aHbl ¢ HEBUIAUMOW, MOX0XKeH
Ha KpykeBo OuomnosieBoi cTpykTypoi (cM. [Ipunoxenust A u B). Ilaytuna unu Ouonosne odecreunBaet
HE TOJIbKO HEBUIMMYIO B3aUMOCBS3b KJIETOK, HO U nAam@opmy, HA KOMOPOU KIemKU HIAHUPYIOM
mpedywycs pabomy.

Hugpopmayuonnoe none noxorce na zpugensvuyro 00cKy, Ha KOmopoil cCHa4ana pucyemcs
¢dynukyuonuposanue kiemoxk — 6 eupmyanvuom cmovicie. Ha ocnose 3mozo pabouezo nnana
ocyuwiecmensnemca nocieoyrouiee gonyiouienue gusuueckux npoveccos. Paboma /IHK — nepsuunas
o0padomka Ouononegoi cmpykmypuvl. B ouonone knemku naxooam mpedyroujuecs nammepHsl u
CMPYKmypbl, 3aK0OOUPOBAHHbIE 0714 CO30AHUA HCUE020 opzanuzma. Ho, ¢ mo ice epemsa, none
noayuaem 6600HYI0 UHPOpMayUI0, KOMOPas 00HO06AAEm Camy 2100aNbHYI0 CIMPYKMYPY RAyMUHbL.

YroObl mpoucxoauia (usnyeckas 3BOJIOLMS, BHOBb CO3JaHHbIE COCTOSHUS JOJDKHBI OBITH
“rocaxxeHbl” B TIOJIEBYIO CTPYKTYPY, YTOOBI KJIETKA UMENH JOCTYN K OOHOBIIEHHOM HH(OpMAaLIUU.

OTCIOI[a, MBI UMECEM ITPHUHIUIIbI KJICTOYHOM 9BOJIKOIIHNH.

YroObl Mpon301LI0 (PU3NIECKOE U3MEHEHHE, HOBasI HH(OPMAITUS TSl KIIETOK JIOJDKHA TTOSBUTHCS
B IAyTHHO/OHOI0JIeBOM/UH(POPMALIMOHHOM I10JIE.

CornacHo bupneHy u pycCKuM HCCleOBaTeNsIM, CTPYKTypa U MH(OPMAIIMOHHOE COJIEpKaHHE
3TOr0 TOJIi MOTYT KOHCTPYMPOBATbCSI U MEHSTHCS C TIOMOIIBIO CYIIECTBYIOIIEH TEXHOJIOTHH.
dusnueckue N3MEHEHHUs MOTYT HPOSBIATHCS COTIACHO U3MEHEHHBIM NaTTEpPHAM, KOTOPbIE MOTYT OBITh
BCTPOEHBI B UH(POPMAIIHOHHOE TTOJIE.



Bbuonorun 0co3HaIOT, 4TO PEMOHTOM KJIETOK YIpPABISET HEBUAMMOE BIHMSHHE — OHOIOJIE WIIH
Mopduueckoe moisie (He BaKHO, KaK €ro Has3bplBaTh). VIMEHHO 3TH HEBHIMMBIE TOJS OOECIIEYUBAIOT
roJIorpaMuecKyto MPOCKIHI0 B TPEThe M3MEPEHHE HEOOXOAUMBIX U TPEOYIOLIMXCS MaTTEPHOB IS
MpOBeJIeHUSI OUOJIOrHYecKOro peMonTa. dusnueckue IeMEHThl KJIETOK MePecTpauBalOTCs C MOMOIIBIO
JeTalbHOM KaJIbKU, TIOCIIAHHOW U3 BBICHIETO MpOocTpaHcTBa. Kak Buj nH(OpMamoHHoro moJsi, Ouorose
cnedyem 20102paguieckomy npunyuny — ar00as 4acTh MO COACPKUT HH(OPMALIUIO LIETIOTO.

CO3HAHHUE CBA3AHO C TOPCUOHHBIM I1OJIEM

Kak MHOromepHsle cyuiectBa, Mbl HeCEM B ce0€ TEXHUKY YIPABJICHHUS, BIMSIHUA U U3MEHEHMS
CBOEH (PM3UUECKOM PeaTbHOCTH.

Coznanue n HamepeHnue ynpapisitoT TOPCUOHHBIM MOJIEM.

To ectb, mocpeICTBOM TOPCHOHHOTO TOJISE MBI 00J1a1laéM MEXaHU3MOM JJIs CBSI3H IOJIS pa3yMa C
TOHKMMH CTPYKTypamu!

DopMyIMpoBaHUE TEOPUU TOPCUOHHOIO IOJIA - HE 3ajayda s quieranrta. M He 3agaya MHOTMX
yueHblX. Mcmonb3ymass marematnka - CBOM COOCTBEHHBIH ‘“‘BHE3eMHOW~ s3bIK. [lodsTOMY, 4YTOOBI
MHTEPIPETUPOBATh (PU3MUECKHE TEOPUH, OTHOCALIMECS K MaTeMaTHYeCKOW TEOpUH, Mbl 3aBUCUM OT
sKcrepToB M cnenuanuctoB. Onun takoi skcnept — Jxek Capdartu u3 Arencrsa [IpoasBunyroro
WNHurennexra.

Panee B cBoeil kHure Mel npeacraBwid CapdaTTu Kak co3fareis “TIOCTKBAaHTOBOW TEOpUH —
JUCHUILIMHBL, KOTOpas UILET 0ObsCHEHNE B3auMOJAeWcTBUs pazyma U marepuu. Capdartu paccmorpen
OPUTMHAJIBHBIA TEKCT PYCCKOT0 aBTOpa TEOpPUU TOpCHOHHOro mois [23]. Mel o6Hapyxuiu, yro I.W.
[[IuroB cBsA3BIBaET MEHTAJIBHOE I0J€ CO3HAHHS C TOPCHOHHBIM MOJEM. DTO OYEBHUIHO H3 JIBYX
yTBepKIeHU, uTupyembix Capdarrtu [22]:

Crp. 74 xuuru .. lunoBa Teopusa ¢puszuyeckoeo euikyyma:

Ha »TOM ypoBHE pealbHOCTH, pEIIAKIIYI0 POJb Hrpaer ‘‘cBepxco3Hanue”. Bce, dTO
MPOSIBJISIETCS. KaK aKTHBHOE MPOMCXOXKACHHE WICATHHOTO, JEHCTBYET B paMKaxX YHHUBEPCATBHOTO
MPUHIMIIA OTHOCUTENBHOCTH [22].

Bropoii nmpumep: cTp. 75 TOMN KE KHUTH:
[Tepexon ¢ mepBOro ypoBHSI PeabHOCTH Ha BTOPOMl (YpOBEHb MEPBHUYHOTO TOPCHOHHOTO TTOJIS)

MPOUCXOAMT... TIOJ JEUCTBHEM BHEITHETO0 TOPCHOHHOTO TIOJIsA, KOTOPOE, KaK KaKETCS IMOITBEPIKICHO
AKCIIEPUMEHTAMH, SIBJISICTCS MEXaHU3MOM “TIOJIs co3HaHus” [22].

B mepmunax ounemanma, 3mo npoeozznawaem, umo Co3nanue — KAIOUe€OU UZPOK 6
CKpbImMoM nopaoke peanvnocmu. Ynopaoouuearouiee énuanue Coznanusa oeiicmeyem nocpeocmeom
C6A3U C MOPCUOHHBIM nosiem!

CO3HAHHUE, HAMEPEHHUE U I1OJIEBAA CTPYKTYPA



H3yuenue uenumeneit nokazano, 4mo 0OU0INEKMPOMAZHUMHbBIE NOJIA 6 PYKAX MONCHO
moougpuyuposamov u ycunueamov Coznamenvnvim Hamepenuem npaxkmukyrowezo. Topcuonnvie
noia  BCeTa  C6A3AHbI  C  NOAGICHUEM  IJIEKMPOCMAMUYECKO20,  MAZHUMHO20  UJU
1EKMPOMACHUMHOZ0 NONA.

Monudukamuss 1 ycuieHue OMOAIEKTPOMAarHUTHBIX TOJEH B pPyKax Takke MOIU(UIUPYET U
YKpeIiieT TOPCHUOHHBIE TOJSI B OOJIACTH OKPYKAIOLIEro PYKH MPOCTpaHCTBA. TOpCHOHHOE MoJje
JEeWCTBYeT Ha BAaKyyM, BCTaBIIsii B HEro  HMH(MOPMAIMOHHYIO CTPYKTYPY IOCPEACTBOM IaTTepHA
noyispu3anuu cpenbl. TakuM 00pa3oM, 00JacTh MPOCTPAHCTBA, OKPYIOIIETO PYKH, OOpa30oBBIBACT
IATTEPHBI € TOMOUIbIO cO3HaTenpHOro Hamepenus.

Yoanenue pyxku ne pacrpopsier cTpyKTypy narrepHa MH(pOPMAIMOHHOIO NOJS 6 GaKyyme.
Topcuonnoe none aKTUBHUPOBAJIOCH CPEOOil, OKpYicarouiell moHKue noisa ¢ UH(GOPMaMOHHBIMH
BOJIHOBBIMHU NATTEPHAMH, KOmopble NPOAGAAIOMCA KaK IAOJOHBI OPraHU3aluH, TeoMeTpPHUH,
CTPYKTYPHI U popmbl. Takoso enuanue  pecmpykmypuszauyuu monxux noiaei. Topcuonnvie nons
nepenocam ungopmayuio 6e3 nepeHoca IHepzuu.

B ¢

HOJIAPH3AINUS BaKyyMa,
co3aBaemast
TaTTepHaMH ¢ GoraToit
N MOACTPYKTYPOH

I

HUTH CIIUpAJIel SHEPreTHUeCKOro MoToKa BEICOKON
TUIOTHOCTU — MCTOYHHK BUPTYaJIbHBIX YaCTHIL

Pucynox 7.12 Topcuon/xpucmannuueckoe none e3aumooeticmsus. CHOUH/TOPCHOHHOE TOJIe
COCTOMT M3 HMTell cnMpaJieil JHepreTH4ecKOro MOToKa BHICOKOI MJIOTHOCTH. Tak:ke, TOpCHOHHOE MoJie —
HCTOYHUK BHPTYAJIBHBIX YACTUL, KOTOpPbIe B3aHMOAEHCTBYIOT ¢ TOHKMMH NOJsiMu. B3aumoneiicTBusi ¢
TOHKO-JHEPreTHYeCKUM TMoJieM (A) BBIpasSWINCh Je30praHusanueid WHAOPMAIMOHHOW MOJIEBOM
cTpykTypshl. IlocpencTBoM Takoii ne3orpaHusanuu, 3(pgeKTHBHO YCTPAHAIOTCH pa3pylialoliyie HyMOBbIe
narrepHbl. ToHkoe Mmose OyneT mepecTpauBaThCAd, TAPMOHUYHO PEOPraHU30BLIBATHCS (MEpenpoBoaKa) B
pe3onance. Takasi pecTpyKTypu3anusi ynpasJjsieTcsl BbICIIell BHPTyaJlbHOH peajbHOCTHIO. Kpome Toro,
BAKYYMHOE€ OKpY’KeHHe O0CTaeTcsl MOJSAPU3OBAHHBIM € MOMOIIBI0 CKAJSIPHOIO BOJHOBOIO MNaTTepHA
TOpcuOHHOro moasi (B) pake mociae yOupanus Ppyku. bBHo3jeKTpoMarHuTHble TOJISI PYKH
moauuuupyrorca Co3nareabHbiM Hamepennem. TopcHoHHOe 1Mos1e HEMOCPEACTBEHHO CBSI3aHO € 3THMH
0HM03/1eKTPOMArHUTHBIMH MoJsMu. CJie10BaTe/IbHO, CO3JaHHe TOPCHOHHBIM M0JIeM NMATTEPHOB B BaKyyMe
COIeP:KUT UH(POPMALMIO, 3aIIPOTPAMMHUPOBAHHYIO CO3HATEIbHBIM HamepeHueM. Ilosipu3oBaHHbIe NATTEPHBI
BaKyyMa MPOJ0JKAIOT OKA3bIBATH BJIMSAHUE HA PECTPYKTYPH3ALMIO TOHKHUX I0J1eii MOCPeICTBOM Nepeaadyn
HH(poOpMALHH.



Toukoe none peazupyem Ha unghopmayuonuvie 60JHOGBIE NAMMEPHBL MAM, 20€ NAMMEPHbBL
6HOCAM 3HAYEHHE 6 MOHKYI0O NOJegyl0 CMmpYKmypy. Imo noxodxce HaA ROUCK CUMRAMUYECKOU
eubpayuu u 2apMoHUYecKo20 pezonanca. Bo ecem mekcme mepmun BaKYyM OmMHOCUMCA K YeMy-Mo
“uzuueckomy”. Bakyym — Imo 3anonHeHHOCMb — OKean IHEPZUU, JeHcaujuil 6 O0CHOoGe
Koncmpykmuenocmu mamepuu. On paccmampusaemcsa Kaxk (opma ceepxiHcuokoil, 2a3zo000paznoi
cpeovl, He 0Ka3vléaroujeii CORPOMUGIeHUA NOMOKY.

Hapywenua 6 eakyyme e6bvi3vlgaiom u 2eHepupyiom pasiuuHvie HaOA00aemvle Cuibl —
2pasumayuio, INEKMpPOMAZHEemu3mM U mopcuonnvle nonsa. Koncmpyuposanue u cmpykmypusayus
eaKyyma 6 pe3zyjibmame NPUGOOAM K CO30AHUI0 HAOII00AEMbIX CUT. MO cO30aenm 803MOMCHOCHIb
u3eneueHus IHepeuu npamo u3 eaxyyma (“ceo600noi’” Inepeuu Hy1e8oi mouKu).

CO3HAHMUE

- HAMEPEHME - Pucynok 7.13 Cosnanue, HajlxlepeHue u nonesast
cmpykmypa. W3ydeHue meauTeseil MoKazaao, 4YTO
\ 0M03JIEeKTPO-MAarHUTHBIE MOJIS B PyKaX MOKHO Moau(u-
uupoBatb U ycuwinuBath Co3HarenbHbiM Hamepenuem
& npakTukywumero. TopcuoH-HbIe M0JIsI Bceraa CBA3aHbI €
NMOSIBJIEHHEM 3JIEKTPOCTATHYECKOr0, MATHHUTHOIO MJIHU

TOPCHOH- BHO-
HBIE IMOJIS P SJEKTPOMATHETH- 3J1eKTp0MaFHI/lTHOr0 HOoJIsA. MOI[H(l)HKaIII/Iﬂ nu yCI/IJIeHI/Ie
e YECKME OJIA 0MO03/IeKTPOMATHUTHBIX IOJIeli B  pyKax TaKiKe
\ Moau(uuuUpyeT M yKpeluifgeT TOPCHOHHbIE TIOJSI B
Y S o0JjacTu OKpY:Ka-1011ero pyKH NPOCTPAHCTBA.
LTSN, “gﬁﬁg}fﬁgg” TopcuoHHOe moJie JeiiCTBYeT HA BAKYyM, BCTaBJISAs B
>N B BAKYYME Hero HHGOPMALMOHHYI0 CTPYKTYPY HOC-peICTBOM
' naTrepHa MOJSPHU3ANUM  CPeAbl. Takum oopazom,
\ obnacmp npocmpancmea, OKpyrouiezo PYKU,

00paszosvieaem nammep-Hbl C HOMOWBIO COZHANENLHOSO

............. HAMEPEHUA. TopcuoHHOe TWoJie  aKmMusuposaioch
...... TOHKO-TIOJIEBAS N .
............ CTPYKTYPA cpeaou, OKpy/KRameun TOHKHEC nmoJist C
PAVAVAVAVAVAS HH(OPMANHMOHHBIMH BOJHOBBIMH NMAaTTEPHAMH, KOTOpPBIE
NPOSIBISIIOTCS KAK WAOIOHbL Op2aHUu3ayul, 2e0Mempul,

cmpykmypbl u ¢opmei. TakoBO BIUsIHME PECTPYKTYPU3ALUM TOHKHX noJjeil. TopcuoHHbBIE 1051 EPEeHOCST

uH(popManuio 0e3 mepeHoca IHEPrum.

THonapuzayus BakyymMa OTHOCUTCS K MPEANOYTHTEILHOMY BBIPABHUBAHHMIO WM OPHUEHTAIIUU
XAOTHYHBIX HEHAOIOIaeMbIX YaCTHIl, OOpa3yIOIIMX peajbHYI0 IMOACTPYKTYpY Bakyyma. Cozdanue
nammepHog B BakyymMe — 3((EKThl CTOSYMX BOTHOBBIX (DOPM, KOTOpBIE CO3/AIOTCA KaK pe3yabTaT
pazIuyHOTO BUBI nedopmaluii cpenpl Bakyyma [9].

Crosiune BOJIHBI MPEACTABISAIOT CO00HM YHMOpSIOYMBAHUE M CTPYKTYpH3AIUI0 BHYTPU BaKyyMma,
BeoylMe K OoJee BHICOKOW OpraHM3allMid, WM HEraTMBHOW »JHTpomuu, B cpene. CoriacHo
KaiiBapaitneny, cTosiurie BOJTHOBBIE (POPMBI JIeKAT B OCHOBE HEJOKAIBHBIX MH(GOPMAIIMOHHBIX MOJICH U
MPUHIIMIIOB LEJIOCTHOCTU U CAMOOPTraHU3aLUH.

[IEPEMOTKA KOHTYPOB TOHKUX ITOJIEI

WudopmanmonHoe mone, Kak U OWO- WIM JIpyroe TOHKOE ToJie, sBIseTcss N-mepHou (N>3)
CTPYKTypoil. Jlpyrue BUpPTyanbHbIE PEaJbHOCTH CYIIECTBYIOT B M BHE HEIOCPEACTBEHHBIX BHIMMBIX



AKTUBHBIX AJIEMEHTOB MOJSI. DTOT NPUHIUI TMPHIOKHUM KO BCEM JAPYTUM TOHKO-CTPYKTYPHBIM IOJISIM.
Tonkue mons ronorpaguyHbl - 1100ask YaCTh TOHKOTO TOJSI COAEPKUT BCE DIIEMEHTHI LIEJIOTO.

Pecmpykmypuzayus moHK020 nona ayquie 6cez0  Onucvlgaemcsa Kak N-mepHas
2onozpauueckan npoekyusa. C Imoil mouku 3peHus, MaiHa CAMOOPZAHU3AUUU NOTHOCHIbIO
packpovima. I'onozpaguueckas npoekyusn u3 evicuieco NPOCMPAHCMEA 6ce20a Yynpaesiiem 6blxo00M 6
0on1ee Hu3zkoe npocmpancmeo!

l'onorpaduueckuii 00pas, comepKauuiicss B TOHKON TOJIEBOI CTPYKTYpE, - 3TO NOMEHYUAIbHASL
uHpopMalus, TOCTyMHAas A1 PEKOHCTPYKUUHU mosis. HoByro moTeHHHanbHyI0 MHGOPMALUIO MOMXKHO
no0aBnaATe! Omo credcmeue npunyunam 6o3oeucmeus mopcuonHoeo nons! Co3HaHUE YIPaBIISET
IIPOLIECCOM.

B nporuiecce sBonony TOHKas MayTuHa nepecrpauBaercs. [lepectpanBasch, oHa OOHOBISETCS U
nepemamvléaem KOHmMypul ayduie, yem parvuse. IlpeBanupyromnuye BIugomue (pakTopbl peKOHCTPYKIIUH
BKJIIOYAIOT:

* MescnpocmpancmeeHHblil ROMOK UU MeYeHUe 8bICOKUX IHEP2Ull U
Ouo3InepzemuyecKuili nepeHoc ceema

* I'onocpagpuueckasn npupooa nons, Komopoe mMooupuuupoeano
UHpOpMaAYUOHHBIMU NaMmMEPHAMU U3 MOPCUOHHO20 NOJA,
3anpozpammuposannvinu Hamepenuem

* Coxpanatowuecacmaroujuecs é eaxyyme (OKpysycarouieii cpeoe) nammepHsl
npozpammupyromcea Coznanuem u Hamepenuem.

IlepeMoTKa KOHTYPOB MpPOSBISAETCS B BUJAE JYUIIEH CTPYKTYpBl, C OOJIBIINM MOTEHIUAIOM JUIs
ABOJIIOLIMH, YeM Mpeapayias. bonpinas ctenenb GyHKIMOHUPOBaHUS B UH()OPMAIIMOHHOM TOJI€ PaBHA
oonvwen pasymuocmuy. CHUTHalBl CTAHOBSITCSI CWJIBHBIMM, SICHBIMM, CBA3HbIMU W YCUIICHHBIMH.
DHepreTuvecKre KaHajlbl U KaHaJIbl CBA3H PACIIUPSIOTCS U OTKPHIBAIOTCS.

HOBAS ITAPAJIUTMA B3AMMOJEMCTBUS

* Mo3z — ckanapuwlil nepesoduuK/unmepghepomemp u mopcuoHHulil NO1€60uU
2enepamop, oguxcumotit Hamepenuem

* Mo3e2, coeOunennwlii ¢ cepouem — 31eKmpoMazZHUmMHasn
IIEKMPOCMAHYUA/MOPCUOHHBLIL NOTEBOU 2eHEPAMOD, OBUNCUMDBLIL IMOUUEH

* Pyka — mopcuonno-nonesoi/cKaniapHo-60JaH06blil MHO2OMEPHbLIL
uncmpymenm. Takoe Kon1ekmugnoe mexnuueckoe obecneuenue
noooepicueaemcs ZunepnpoCmpancmeeHHbIMU ACHEKMaMU HAue20 8blCULe2o
cyuiecmea

* Cuumaiime, umo mo mexnuueckoe odecneuenue 6ecCKOHeuHo
npozpammupyemo u Hacmpaueaemo Ha GYHKYUOHUPOBAHUE 6 PE3OHAHCE

» Co3nanue u nose pazyma jiexcam 6 camoil 0CHoge CO30aHUs
nammepHog, OP2aHU3YIOUWUX CYOCMAHYUIO KAK 6UPMYATIbHOIL, MAK U
Hab00aemoll huzuueckoil peaibHocmu.

Taxkoea mooenv 21 eexka 014 NOHUMAHUA MOHKO-NOAE6020 63AUMOOCHUCMEUA 6 HOBOI
napaouzme co-meopenHusa Hauiei peanbHoCmu.



I'maBa 8

T'naenwvtit Koy

Cepouesuna écezo

JI1000Bb — MOJIOTHO, CO3IAHHOE
NPHUPOIOH U BBHIIIUTOE BOOOPAKEHHEM.

BoabTep

Uepe3 Bechb NPENCTABICHHBI MaTepuan HOPOXOAUT (yHIAMEHTANBHBIM MPUHIUI: MO3T,
Hamepenwne, cepane u sMounu — (hakTopbl, yHMpaBIsSIONIME MOJISIMH B PYKax... © BCEMH IPOLIECCAMU
B3aUMO/ICHCTBUS YEIOBEKA C YETIOBEKOM.

Mo3r — He mnaccuBHbBIM urpok. bupaen npexamosaran, 4To JABa IOJyIIApUs Mo3ra
(GYHKIMOHHUPYIOT Kak OOJBIION MPOM3BOAUTENh U MEPENAaTUYMK CKAISPHBIX BOJH. MO3T HENpephIBHO
(bopMHpYeT 3JIEKTPOMAarHUTHbIE ATTEPHBI.

OTH MaTTepHbl CO3JAIOTCS TPYNIHPOBAHUEM CHHAICOB, BO30Y)KIAIOIIUXCS B YHHUCOH.
['pynmupoBaHue CHHATICOB OTIPEIETSETCS CO3HAHUEM.

Cocrosinus Bo30YXICHHUS B MPOMEKYTKAX MEXKIY CUHAIICAMH OJIarOTPUSITHBI JIJISl TIPOU3BOJICTBA
CKaJISIPHBIX BOJH, M KaXKJIbIi MaTTepH MX BO30OYKIEHUS CBSA3aH CO CKAJSPHBIM BOJHOBBIM MATTEPHOM,
BXOJSIIMM B TUIIEPIIPOCTPAHCTBO. TEOpEeTHYECKH, ATOT MATTEPH >KUBET BEYHO. 3aMEHa OJHOTO
MarTepHa APYTUM COBEPIIAETCSA C MOMOILBIO PEATbHOM MBICIH, KOTOpas KOAUPYETCS Kak MAaTTEPH B
ckansipHoil BomHe. TakuM o00pa3om, CKajsipHass BOJHA — OTO MEXAHU3M TEpelavydl MblCAeHHOLU
ungopmayuu depe3 Bpemsi U mpocTpaHcTBO. Korja denoBek mepexBaThIBACT M MEPEBOAUT CKAIAPHYIO
BOJIHY, IMPOUCXOIOUT TelienaTus. TeopeTHYeCKH, CKAISIpHAs TEXHOJOIMS TaKKe€ MOXKET JIOCTUraTh
MOI0OHOTO pe3ynbTaTa, TO €CTh, MOAXOMASIIAs CKaNspHash TEXHOJIOTHSI, YNTAIOIIasl CKaIspHbIE BOJHBI,
MorJia Obl “IPOYHUTATH”’ MBICIIb. AHAJTOTUYHO, TIOJIXOISINAsT CKAJIApHAs TEXHOJIOTHS MOTJIa OBl “IOCiaTh
BaM” MbICIIb. TakuM 00pazoM, OJHA TpaHb MPOIECCAa MBIIUICHUS — CO3JIaHUE CKaJSIPHBIX BOJH C
3amporpaMMHUPOBAHHOM Pa3yMHOW TMOJCTPYKTYpod B BHjae marrepHa. FIMeHHO Takas BoOJiHA
B3aMIMOJICHICTBYET B BUPTYAIbHON PEAILHOCTH CO CTPYKTYpPOW MaTepusi/CyOCTaHIMsI Ha KBAaHTOBOM
YPOBHE.

@dokycupoBKa CO3Ja€T OCHOBAHHbIE Ha 3MOLMHU HarTepHbl. llocpencTBoM (QOKyCHPOBAHHOTO
HaMepeHUs1 MO3T IPOU3BOJIUT U NEPENAcT Yepe3 HEPBHYIO CUCTEMY KOHKPETHBIE YaCTOTHBIE ITATTEPHBI,
TO ecTb, L{BeT 1 nHdopmaimio (MbICIN TPOU3BOJAT YHUKAIbHBIE CKATISIPHBIE MATTEPHBI).

HepBHas cucrema BhICTyHaeT B poJid BOJIHOBOJA Ul CKaSIpHBIX BOJIH. Co3jaromyecs B MO3re
4acTOTHBIE NATTEPHBI BBI3BIBAIOT PE30HAHCHBIN OTBET B KJIETKax Bcero tena. IlocpeacTBoM BoseBOro
HaMEpEeHMsl, COBOKYITHAs CKaJIIpHas HEprus B popMe ckanapHuix 6uo¢h)omoHoe HaNpaBIsETCs B PYKH.
Kak otkpeutu J[3Buc u Poyiic, Bce 3Heprun Mo3ra HaiAeHsl B pykax [1].



Nucturyr Marematuku Cepania cooOIIaeT, YTO MPOI0JKAETCA UCCIEI0BAHUE IO U3MEPEHUIO U
O0OHApYKEHHIO TOHKOAHEPTeTUYECKHUX IMOJIeH BOKPYTr Teiaa. OHU MPUMEHSIOT OYeHb YYBCTBUTEIHHOE U
crnenuduieckoe 00OpyIOBaHUE, YTOOBI H3MEPUTH PA3JIMYHBIC JIIEKTPOMATHUTHBIC KOMIIOHEHTHI,
KOTOpbIE MOTJM OBl PacKpbITh CBOWCTBAa TOHKOro mojis. MccimemoBaTenw HMHCTUTYTa BEpSAT, 4YTO
BHYTPEHHHE HMOIMOHAILHBIE M MEHTAIBHBIE COCTOSHHUS MOTYT BIHUSATH Ha KadecTBa (DOTOHOB,
ucryckaeMmpix TeioM. OHH TOBOPST O TOM, YTO BHYTPEHHHE COCTOSIHHSI MOTYT U3MEHSTh YacToTy (I[BET)
1 MoTOK O0modoToHHON SMuccuu. MccnemoBarenu 0XHUAAIOT, YTO C IMOMOIIBI0 UX HCCIEAOBAHUMN, 3TO
OyneT moaTBepKaeHO [2].

BBIPABATBIBAIOIIA A SHEPI'MIO CTAHLIMA

l'unepdyHKIMS M CKaIspHBIE CHOCOOHOCTHM MoO3ra 00J71aal0T BOMCTUHY HEBEPOSITHBIMU
BO3MOXKHOCTSIMH. Harm MBICJIM, HAMCPCHHA W OSMOLHU YIPABIAIOT W BJIUAIOT Ha OMOJIOTHYECKHE
cioco6HocTH. OHM — MEXaHU3MBI, JIeKAIME B OCHOBE NapaHOPMaJIbHBIX crlocoOHOcTe. Mo3r, Hapsay
C IIeJIOCTHOW OMOJIOTHYECKOW CHUCTEMOM, CO3[JaH C TMPHUPOJHOW CIIOCOOHOCTBIO MPEOOpPa3OBBIBATH
SHEpPIUU U3 BHEUIHUX UCTOYHMKOB. DHEprus cobupaercs, npeodpa3oBbIBacTCs U 00pabaThiBaeTCs s
pa3sHOOOpa3HBIX OMOIOTHYECKUX M HEOMOJOTHUECKUX HYKJ. DJIEKTPOMArHUTHBIC TMOJISI MO3Ta UIPAIOT
POJIb B IpeoOpa30BaHUU 3HEPTUU U3 OHOM (HOPMBI B APYTYIO.

Taxxe, mbl BuauMm JIHK kaxmoil kieTkum kak npeoOpa3oBaTelb W HAKOMHUTENIb CBETOBOM
sHepruu. Korma, mocpeacTBOM aKTHBH3AIMM BCEX CBOMX KOMIIOHEHTOB, MO3T INEPEXOJUT Ha Ooiee
BBICOKHI YpPOBEHb (DYHKIIMOHUPOBaHUS, KOIJa KIETKM BCEro Tejla HACTPOCHbI B PE30HAHC,
Ouosornueckasi cuctemMa o0JagaeT ClIOCOOHOCThIO CTAHOBUTHCSA OJHOU OTPOMHOU cqhoxycuposanHoil u
CBA3HOU  Gblpabamvlealowell dHepeuto cmauyueu. bupnaeH gaenaer yriayOleHHOE BBIYMCICHHE
JEWCTBUTENFHOTO KOJIMYECTBA SHEPTHH, KOTOPYIO TPATST HAIIA OMOJIOTUYECKHE CHCTEMBI, TTOJTydasi €€ B
BUJIE YHEPreTUYECKOro MOTOKAa M3 BaKyyMa M IMOCPEJICTBOM OOMEHa C BUPTYaJIbHBIM TEUEHUEM: OHO
aksusanrenmuno 1000000 snexkmpocmanyuil, evipabamoiearowux 1000 mecasamm snepeuu kaxcoas! [13].

3APSI] = [IOTOKY

Ckopocmb nomoka sHepeuu B W BHE Hallell SHEPreTUYECKOW aHATOMUU NPUPABHUBAETCS K
3apsay. 3aps0 — 5TO OTHOCUTENbHAs pa3HHIIA B MHTEHCHBHOCTH MOTOKA WM TEUEHHS YacTHUIBI (MM
CHUCTEMBI) 10 CPAaBHEHUIO C MHTEHCUBHOCTBIO TeUCHUsI (POHA OKPYKAIOIIEro BaKkyyMa (CM. pUCYHOK 2.6).
DTy pa3HUIly MBI Tak)Ke Ha3blBa€M MNOMEHYUaiom. 3apsi — He (UKCUPOBAHHOE KOJIMYECTBO, ITO
nepeMeHHas BenuurHa. [10Tok sHeprun 4epe3 aHaTOMUIO, WIH 3apsi/l, MOXHO W3MEHUTh CO3HATEIbHBIM
BMemaTrensCcTBOM. OJIHAKO, N7 YBETUYEHUS MOTOKA SHEPruH, JOJDKHA CYIIECTBOBATH CXEMa, YTOOBI
BBIZICP)KUBATh JIOMOJIHUTEIBHYIO “Harpy3ky’. OcHosHoe mpebosaHue — OmKpulmue Cyuecmeayiouux
KaHanose u mpyoonposooos.

B 'APMOHHMHA C ITOTOKOM

ITockonbKy KaHasbl SHEPreTUYECKOW aHaTOMMM B3aUMOTHOCSITCS M B3aMMOCBS3aHbl, CIEIYIOIIEE
TpeOOBaHUE — ycmauogieHue Oanawca u _2apmonuu Mexay cxemamu. OHO O3HadaeT, 4TO BCe
MOTEHIMAJIbHBIE TPYOOIIPOBO/IBI YYACTBYIOT B paCIpeIeICHUN YHEPTUU 0€3 nepezpy3Ku.

[Teperpy3ka Morga OBl cO3/aBaTh BO3MOXKHBIE CHMIITOMBI qucOalaHca B HEPBHOH CHCTEME,
Mo3re, (u3mdeckoM W TOHKOM Tenax [3]. Kak TONBKO yke CYIIECTBYIONIME SHEPTETHUYECCKUE CXEMBI



JIOCTUTAIOT OMPEICICHHOM MOIIIHOCTH MTOTOKA, MOYKET MOKA3aThCs, YTO MOTEHIHAIBHBIN “3apsia’ TOCTUT
CBOET0 NMOTEHIMAIBHOTO npeena. OnHaKo, CASAYIONIN 1Iar — 3BOJIIOIMOHHBIN ckauok! - Co3faBaiite u
YCTaHABJIMBAUTE HOBBIE CXEMBI C IIEIbI0 00Pa0OTKH SHEPTHH U HH(POPMAIIUH.

CUMIIAaTUYCCKaA
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Pucynoxk 8.1 Coeounenue Ionosa — Cepoye. Cepaume u MO3r CBSI3aHBI MOCPEACTBOM

Pa3HOOOPA3HBIX CHCTEM O0ICHHMS U 00PaTHOM CBSI3M: ceTh 0apopenenTopoB Hanpap/asgeT HH(POPMALHMIO O
(pu3H0JOrNYeCKOM COCTOSIHMM cepauna MoO3ry, CHMIOaTH4YecKHMe M TapacuMIaTHYecKHe KaHaJbI
OCYLIECTBJISIIOT CBSI3b OT MoO3ra K cepauny. O0Hapy#xeHO, YTO HA CHHXPOHM3aUMI0 (GYHKIMHU cepiaue-Mo3r
BJIMSIET SMOIIMOHAJILHOE cOCTOsTHUE cepana (mcrouynuk: Uucrutyr Matematuku Cepaua).

K109 34’ KHTAHHA

Kaxkoe peanvuwviit knwu exnouenus 3mou nekmpocmanyuu? Koneuno, npeosapumenvroe
yclioéue — HACTPOMKA U CBSIBHOCTDb 6cell cucmemsl. Kak monvko 3mo ycnosue 6binoineno, KaK 6l
sxouume cmanyuro? Cywecmeyem pacmyuiee IKCnepumMeHmaibHoe noomeepircoenue (6 0CHOGHOM
uz UHncmumyma Mamemamuxu Cepoya), umo smouusn cepoya moixcem 0blmb HENnocpeoCmeeHHbIM
IJIABHBIM KJIIOUOM 3AMCUSAHUS ITIEKIMPOCMAHYUU.

DoKycupysace 6 cepoue, 8bIpajrceHue 4yecme NPUIHAMETbHOCMU, 3a00mbl U 0e3yCc108HOU
006U 3anycKaem usmMeHsaembvle nonesnvle Qusuonozuveckue IPpexmol ¢ uenogeueckom mene [4].
Cnexmp u3znyuaemoil cepouem 3IHEpPZUU PACUIUPAEICA. DMOUUAMU MOMNCHO 6 3HAYUMETbHOU
Cmenenu u no-pazHomy 61uAmsd Ha Pa3iuyHble Yu3uoaozuiecKue QyHKyuu, 6K104Uaa 60IHbL M0324,
OvIXanue u cKopocms cepoyeduenus.

“Kaxxaast MbICIIb, KOTOPYIO MBI TyMaeM, KayKJ0€
UCOBITHIBAEMOE HaMU  YYBCTBO  OTPaXKalOTCi B
NIEKTPUYECKUX CHUCTEMaxX CepAla, BIUSIOIIUX HA BCE
temo”’[5].

Cepoue  nenocpeOocmeennHo  céA3aHO ¢
dyukyuonuposanuem moszza. Cepoue u mo3z ceazannl
nocpeocmeom CUMRAMUYECKOI,
napacumnamuyeckou u 06apopeyenmopHoll CUCHeEM.
Taxkoe oOeycmponne obOwenue Mmodxcem aUOO
ycunueams GvlCULYI0 MO3208Y10 (PYHKUUI0, 1UbO ee
3aKpvleame.

PE3OHAHC 3EMJIN H CEP/TL]A



Pucynok 8.2 Pezonanc 3emnu u Cepo-ya. Pe3onanc ¢ 3mouueii cepamna 6bu1 Mpo-1eMOHCTPHPOBAH
HA NpHMepe OKPY:KAlO-LIeH cpeabl, MOCPEACTBOM “HACTPOMKHM” Ha CHUTHAJ CepAla MeIMTHPYIOLIero,
c(poKy-CHPOBAaHHOI0 Ha JIOOBH M NMPH3HATEJb-HOCTH. JIPH BuUHTeEp co001maeT 0 JOKAJIb-HBIX H3MeHEHHX
MArHUTHOIO 1O/ 3eMJIM U HM3MEHEHMSIX JIEKTPOMATHUTHBIX CHTHAJIOB OT OJIM3KO pacTyliero Jepesa.
CoraacHo BunTtepy, JOKaJIbHOEe OKpY:KeHHe “4ac-TOTHO 3aMKHYTO” Ha LEHTPAJbHBIN JHep-reTHYeCKHi
CIIEKTP YeJIOBeYeCcKOro cepauna. Best KM3HB CBSI3aHA CO CKANSAPHON myJbca-nueid 3eMuin, U BCSl JKM3Hb
paszesisieT 00-11YI0 PE3OHAHCHYIO CXeMy ¢ IUIAHeTOii.

/Ion Bunmep npedocmasnaem nexomopule pe3yibmamasl U3yUeHUs 63aUMO0CUCMEUA MEHCOY
yenoeeuecKkoil Imoyuell 110o6eu u oKpyycarouiei cpedoiu 3emau. B smom sxknepumenme, cyovekma
RPOCUNIU YCHIAHOBUMb COCHOAHUE 2]IYOOK020 CPOKYCUPOBAHHO20 YYBCMEA NPUIHAMETbHOCMU U
awoeu. Pecucmpuposanucey cuznanvt cepoua, u okpyxcarouieii cpeovl, a 603je OIAU3KO pacmyuieco
odepesa 0vlL10 pazmeuwieno yyecmeumenvnoe odoopyoosanue. Hccnedosameneii 0CxXumuio mo, 4mo
MAZHUMHOE noje 3emau 6 JOKANbHOM OKPYMCeHUU “Hacmpounocy” Ha cepoeynwvlil cuzHan!
Cea3zannlii cepOeuHblil CUZHAL U MAZHUMHbBLE NOJIA 3eMIU 6OULIU 6 PE30HAHC.

Coznacno /Irny Bunmepy, “pewemka 3emau “wacmomno 3amkHyma” Ha uejioee4ecKom
cepoue, HA CAMOIl HU3KOU Yacmome Ulu HA CAMOU ONUHHOU OJIUHE BO0JIHbL CAMO20 MOUWIHOZ0
ouonozuueckozo pezonamopa. Cepoue, Mo3e u 3emnsa e61adewom Kiwuegoil uHpopmayueil,
nepeoarwuenica Ha 00HOM U mom xce Kanane” [6]. /Io>n Bunmep uyecmeyem, umo snepzus cepoua
A6NAEMCcA (POKycom 6vlpAGHUGAHUA U ycujleHus ecex Opyux uyeumpos. Cepoue cnocooHo
npou3600umMb C6A3HOE YACMOMHOE U3NYYEeHUe, U K04 K UAKOU C6A3ZHOCMU — cepOeyHble IMOUUU
J110068U U NPUZHAMEITLHOCTU.

Buvliweonucannwlii 3kcnepumenm noKazvléaem, 4mo 6CA MHCUZHbL CEA3ZAHA CO CKATIAPHBIM
nyascom naanemol. CKanapnoe cepouebuenHue 3emMau AGIACHICA HCUSHEHHBIM UCHIOYHUKOM
OouoInepecuu u unghopmayuu 0na 6ceco Hcugoz2o. Aopo naanemot noyuaem exooaujue CKaaApPHblE
eéonnwvt om Connya u Jlynsl, nepesooum, a 3amem mMooOyaupyem u mpancaiupyen ux 6Cemy Hcueomy
Ha nogepxuocmuf7]. Bea sycusnv odpazyem o0uiyro pe3oHancuyio cxemy c 3emaeil, OHU pazoenam
oowyro pezonancuyio cxemy. Ilocpeocmeom adpa 3emnu, mvl pazoensem cKAAApHovle UAYUEHUSA
Coanya, I'anakmuxu u Bcenennoii. Bce o6veouneno — éce ceazamo.

KAJIHBPOBKA IIOTEHITHAJIA

B pykax cywecmeyiom cunepnpocmpancmeenHbvle NONA... 6 IMOM Mbl MOHCEM Oblmb
yeepenwl. Y nac ecmsv AcnHoe ceudemenvcmeo mozo, umo onu cyuwiecmeyiom. Takoice, y nac ecmo
ceudemenvcmeo moz20, Ymo O04YeHb MHO20€ euje npeocmoum OMmKpbulmb U HOHAMb. JUHUIMEIH
nepeviM UCHOIb3064]1 MEPMUH TOHKASI JHEPTUSl NO OMHOWIEHUIO K IHEPZEMUYECKUM AB/ICHUAM,
Komopbule He Mo 0blmb UMEPEHBL 00LIYHBIMU CPeOCmEamu. IHepeus modcem Oblmy MOHKOU, HO
0EeMOHCIMPUPYIOMCA U CIMAHOGAMCA 04Ee6UOHBIMU HEKOMOopble HeoOblunble HADII00eHusn IPphekmos
anepeuu “uyu’’.

J-p I'epoep onucvleaem opyzoit npumep YOougumenbHo20 “mproka’,
npodemoncmpuposannozo /Jlokmopom Axkynyukmypel [8]. Imom uenoeex nampenuposan ceds Ha
ycunenue 3IHepIUU ¢ NOMOWLbIO (POKYCUPOGKU GHUMAHUA HA 001acCmu JHCUBOMA, U3BECMHOU KAK
Xapa, - mecme, 20e, Ooymawom, mecHo cea3aHvl (usuveckoe u mounkue mena. Kax monvko
UHMEHCUGHOCIMb IHEPZUU 0O0CHMUANA 0OCHMAMOYHO GbICOKO20 YPOGHA, OOKMOp MO2 4epe3 pPYyKu



cnpoeyuposams IHepzulo uepes 6cto komuamy K nauuenmy. (Iloxoxcuit mproxk demoncmpuposanu
MHO2Ue Macmepa yuzyH.)

Kozoa on npoeuupoean suepcuio, u 1100u Kianu pyKu HaA €20 HCUGOM, OHU NOAYYAIU
IIEKMPUYECKUIL WOK U Ovlau ebIHYHcOeHbl youpamb pyku. Tom oce camwui /lokmop  moz
noodicuzamy COCNAHHBLL U3 KYCKA 2a3embl KOMOK, RPOCHO PACRONazas pyKU nO CHOPOHAM IMO20
Komka. Ilnamsa 3axcuzanoce u3Hympu KOMKa 2azemul.

IIPUPO/IHAA CIIOCOBHOCTb HAKAIIVIUBATD 3APA/

H3 3mux demoncmpayuii 04e6UOHO, YMO 6CeM HAM HPUCYULA 6POIHCOCHHAA U eCHeCEeHHAs
CHOCOOHOCMb HAKANIUGAMb U AKKYMYIUpO8ambv IHepzuio. Buviuieonucannvie mproku usznyuenus
IHepzuu (00wue 0na 6cex MAcmepos UYU2YH) CEUOEMENbCHIEYIOM O HOM, YO CYUleCmeyem
HOMEHUUAN HAKANIUGAMb 0UEeHb DONbUIUE KOTUUECMEA YU — XOMsA Ol IM020 mpedyemcsa 0012an
u ynopnasn npakmuka. I 0e u kaxk nakannueaemcs 3nepeun?

Ona naxkanaueaemcsa Be3ie B Halled MEKINPOCTPAHCTBEHHOM JHEPreTHYeCcKOii aHATOMMUH.
Kozoa 6 rnepzemuueckoii anamomuu RPOUCX0OUmM HAKONJIEHUe IHepeuu, MOTEHUHAN UIU 3apA0
cucmemovl nosviuiaemcs. Hzmenenue nomenuyuana noas OmMHOCUMCA K KaJIUOPOBKe WU
nepexkaJnOpoBKe cucmembl.

KanuOpoBka nona moscem npoucxooumsv 06e3 eHeuine O0OHAPYIHCUBAEMO20 U3MEHEHUA
MAZHUMHBIX U IJIEKMPUYECKUX CUN0BBIX NoJiel. Imo npouecc co30anus CBOOOTHOH M30BITOYHOM
IHEPeUU NOCPEOCHIBOM YCREWHBIX UUKI06 npoyecca 3apaoku-pazpaoku [9]. Ilosviuenue 3apsina uau
NOTEHUHUAIA 2JIEKMPOMACHUMHO20 NOJA ycuaueaem u noeviuiaem @omonnvie (ceemogwie)
e3aumoodeiicmeus, npoucxooauiue 6 IMom none. Imo cyuwyecmeeHHo, ubdo ceem — RPOBOOHUK
HEeUMPUHHBIX 60JIH — ZUNEPRPOCMPAHCIEEHHO20 HOCUmMena duoInepzemuyeckoi ungopmayuu [10].
Bbonvwee konuuecmeo ceemogvix e3aumooleiicmeuii  evipaxcaemca 6 0onvuieil nepeoaue
uHpopmayuu u Inepzuu, ¢ 601bUIeM OTOKE U OOMEHe ¢ 6HeuiHell cPeooil.

Ilomok u oomen — Heobdx00uUMOe ycnogue 0 COGEPUIEHUSA 6CEX IBONIIOUUOHHDBIX NPOUECCOE.
bprwc Kamu 3amemun, umo:

“Kak denmoBeYeCKHE CYIIECTBA, MBI JOJIKHBI COCTOSITh M3 TEOMETPHUYECKOro Habopa
rapMOHMYECKUX BOJIHOBBIX (hOpM cBeTa, ynpasisieMbix pazymom™ [11].

On eepum, umo 6u03uepzemuuec1<a;l cucmema meia Hacmpaueaemcs, umoowvt peazupoeambs
HAa TApDMOHMKH CB€TAa. B amom npouecc éxilrouaemcs cucmema aKynyHKmypHblx Mepumumoe meaa.

BEKTOPHBIH ITOTEHI[HAJI: KAJTHEPYEMOE ITOJIE

Hccnedosamenu ccolnaromea Ha 6eKMOpPHBLL NOMEHUUAN KAK HA Kaaubpyemoe noJe.
Ooviuno, puszuku paccmampuearom “none” Kak oonacme Haxonaenusn Inepeuu. boino oonapysceno,
Ymo cemepamopvl 6eKMOPHO20 NOMEHUUANA OKA3bléalom OUOMEOUUUHCKUE GIUAHUA HA KOIHCY,
cepoue u a6MOHOMHYI0O HEPEHYIO cucmemy. Bekmophulit nomenyuan nokasan, 4mo moxicem 6auAmMb
Ha A0EPHBLIL MACHUMHBLIL PE3OHAHCHBLIL CHEKMP HCUOKOCM ell.



Hccneoosamenu, Taxkawu u Opyzue, onpedenunu 1mo0Jie BEKTOPHOr0 MOTEHIIHAIA
yenogeueckozo mena. OHu 2080pam 0 MOM, YMO OHO AGIAEMCA PE3YTbMAMOM NPUCYHICIMEUS
IneKkmpudeckux meuenuil ¢ mene. Taxum o6pazom, OHU YTBEPKAAIOT, YTO YeJIOBeYecKoe TeJIo ¢ ero
MoJieM BEKTOPHOI0 TMNOTEHHHAJa MOKeT OKa3bIBaTh OHOMEIMUMHCKOE BJIMSHHE Ha Jpyroe
yeJjioBeuyeckoe cyuiecTBo. (Hem comnenuii 6 mom, umo 1moJie BEKTOPHOr0 MOTEHIUAIA C8A3AHO C
MOHKUMU 63AUMOO0EUCMEUAMU 8 OMHOUWEHUAX YesloeeKa ¢ uenogekom (Tunnep).

HAKOIUIEHUE TIOTEHIIHAJIA B CETH

Kaxk moocem naxanaueamoca snepzua? OOun mMemoo aKKyMyaupoGanus AUYHON IHEPIUU —
HOCPEOCMEOM MEXAHUIMA CHMOAYUX B0JIH U CKAnApHblX nomenuuanos. YKC (Yuueepcanvnan
Kanuopyemaa Cemv) unmepnpemupyemcsa KaKk no0Xo0auias noa0Cms — pe30HAHCHAA NOJIOCHb — 6
Komopoit mozym gopmuposamovca cmoauue 60aHvl. OHU 6X00am 6 CKAJISIPHBIH PE30HAHC C
pe3onanchoii nonocmoio. Cmosuue 601HbL OPMUPYIOMCA 8 COOMEENMCMEUU C 2€0MEMPUUECKUMU
ceoticmeamu YKC, u, cnedosamenvbHo, AGNANMCA YHUKAIbHLIMU Ol KAXMHCO020 HenoeeKka. Y
Kaxc0020 uenogexa ocooas Hacmpoika.

CkanapHuvie GONHbBI 2UNEPNPOCMPAHCHIGEHHbl, MO eCMb, OHU He CHMECHEeHbl Hauiell
Konuenyueu épemenu. Onu mozym pe3oHuUpoeamv cK603b 6pems. YHUKAIbHOCMb JUYHOU cemu
Kasic0020 uenoeeka noopazymesaem, 4mo y Kaxcoo20 4en06eKka c60:a YHUKAAbHAA HACMPOUKA.

3BYK U CBET FapMOHUYECKH COOTHOCSTCS, U BHYTPEHHHE FAPMOHMKHU CTOSYMX BOJH CO3JAlOT N-
MepHY!0 (N>3) ceTb CTPYH, HACTPOCHHBIX HAa YHUKAJIbHBINA JIUUHBIN “TOH” YelloBeKa.

Takum oOpa3om, cereBas CTPYKTypa COCTOUT W3 T€OMETPUYECKOro Habopa rapMOHHYECKHX
BOJIHOBBIX (hOpM CBeTa, YIpaBiseMbIX pa3ymoM. (3ameuanue Katu kaxeTcs 37ech YMECTHBIM. )

Ckanapuvle 6071HbL — IMO INEKMPOMAZHUMHDBIE 60JIHbL UNU INEKMPOMAZHUMHbBIE 36YKOGblE
60nbl. OnHu npedcmaenarom coooil eudpayuu meyeHus uau NOMOKA GUPMYATbHBIX YACHUY,
co3oarowue NOTCHUUANbL. Ycmanoenenue pezonanca é¢ YKC 3apsikaer nomenyuanvi. Imo
unmepnpemayus 00HO20 U3 npoyeccos, npoucxooauux nocpeocmeom Texnuxku banancupoexu
IMII.

MACHITABUPOBAHUE BOPOT

Cnedyrowuii 661600 U3 6blUIEONUCAHHBIX MPIOKOB “UCHYCKAHUA UU: MAKOE AGIeHUE MOIHCEm
Obimb He npocmo OemoHcmpayueil HAKOIJIEHUs 3Heprun. Ono modxcem 0vimov “kKomniaexcom’”
daxmopoe. Kasicemca, macmepa yuzyn c6Aa3ansvl ¢ nOMOKOM 3Hepzuu om ucmouynuxka. Ucmounuk,
u3 KOmopoz2o uepnaemcsa nomeHyuan, Kaxcemca oOescpanuynvim. Hakonnenue 3apada (8
6bIULEONUCAHHOM ClyYae 6 00acCmu HCUEOMa) modHcem 0blmb UCHIOIKO6AHO KAK MUHUMAIbHLLI
YPOBEHb NOP0O208020 “HaAnNpAXyCEHUA”, mpedyouwiecoca 01 OMKPbIMUA IHEPZeMmuUYeckKux 6opom 6
Kocmuueckoe Mope.

Mbt 6uoum, umo 014 AKMUBUPOGAHUA PA3TUUHBIX CXEM MO324 mMpedyemca MUHUMATbHBLI
nopoz ouonozuueckozo 3apaoa. Knemka oonxcna 0ocmuups MUHUMATILHOZ0 3APAOA, YMOObL 603HUKIA
akmuenocms /IHK oOna oOenenus knemok. Ceem umeem KeAHMOBYNW) RpUpooy, U 3J1€KMPOHbL
00JI}CHbL NO2JIOMUMb MUHUMAIbHYIO IHEPIUI0 C6éemd, UMmOoObl 0euzamuvcia 6 00.1ee 6blCOKoe
Inepeemuyeckoe cocmoanue. Ilopozu cywecmeyrom oasxce ¢ Keanmogom cocmoauuu. Bce rmu
6opoma 6v106U2AIOM MUHUMAbHbBIE MPEOOBAHUA 015 6X004a.



M1 BUJIHUM, 4YTO, JJIA CcBOCH AKTUBU3AllMU, PA3JIMYHBIC CXCMbI MO3ra Tpe6YIOT MHHHMAaJIbHOI'O
mopora OHOJIOrHYECKOI0 3apsaa. I[J'IH AOCTHUXKCHHUA MHWHHMAJIbHBIX ITOPOI'OBBLIX ypOBHCfI 3aps/a, MbI
AOJDKHBI CTapaTbCA OTKPLITH CBOUM OCHOBHBIC SHCPTCTUUCCKHUEC KaHAJIbI.

Oobpaszno 2060pa, 3TN _KaHAJIbl J0JKHBI ObIThb cOanaHcupoBaHbl. Tozoa mwvl Mmodwcem
CIMAHOBUMbCA 3APAHCEHHLIMU 00 CBOUX MUHUMAIBLHBIX YPOBHEU Nnopo206o2o “nanpaxcenusn”. Kak
moavKo Oyoym O00CMUZHYMbL MUHUMAIbHbIE NOPO206ble YPOGHU, GHYMPEHHUN MHO2OMEPHDLI
KOHMPOb 3aNYCIMUmM U cOendem 603MONCHBIM OMKPbIMUE WLII0306 0114 00J1ee 8bICOKUX IHEPIUil.
YTo JeKHUT BbIlIE 3TUX BOPOT?

,ZIJUI 8bINOSIHEHUS IMOTL 3a()alm, CHaua1a Mol 001)CHbL 3AHOBO NIEPEMOTATH KOHTYPbIL.




3JZ€M€HI’I’lbl,xuMull€CKu€ eeulecmed, KiemkKu, amomovl U MOJIEK)/1bl —
JAUULb HACMUYHO cocmaesiAaiom edauie scueoe usedsrue,

U UMEHHO 6bl ynpaejsiene ux akmueHocmbsio nocpe()cmeww ceoux
CO3HAmMeJlbHblX y6€9¥€0€HM1/7, Komopble, 3amem, CmaHo6Amcst
uHuyuamopamu 6cex 6eJ1UKUX meopyecKux cui, Oaiou;ux meiy e2o
IHCU3Hb U 06ecneuu6aiou;ux HenpepvleHOE Ompasicenue cebs
maxKum, Kakum, eepume, 6bl sA6j51emecho.

IDicetin Pobepmce, Cem “Ilpupooa nuunoti peanorocmu’”

I'maBa 9

Feonrouun cucmemol 11006u

Texnuka bamancuposku IMII

Touxas mamepus... O4eHb MACHUMHAA.

P. Jletiuman Bozeépawennulil Junwmenn

B AnnOykepke, Hpto Mekcuko, Ha koHpepenuun “Hayka u cosnanme”, CtuB baepman,
U3BECTHBI MHOrMM Kak romopuct Hosoit Opel CBamu buonmaHanja, Mo3HakKOMHJI CO MHOTHMH
BBIJIAIOIIMMUCS OpaTopaMu. BricTymasi, OH BbICKa3aJl CBO€ MHEHHE: ... CETOIHS BOOOpakaeMblil 6apbep
MEXIy HAyKOM M JyXOBHOCTBIO elie Oombiie paspymmicsa. Kaxercs cTpaHHOW HE0OXOIUMOCTh
HAY4YHOT'O JI0Ka3aTelbCTBA TOTO, YTO JHOOOBb, COCTPAJaHUE U PaJ0CTh XOPOIIH AJIS HAC... 3TO paboTaeTr
MPaKTUYECKH, HO pabOTaeT JIu 3TO B TEOPUU?”

PaboTaromue ¢ TOHKUMU PHEPTUAMH 3HAIOT, YTO C KaXKJBIM JTHEM 3TH TEXHUKH MPUOOPETAIOT
Bce Ooubliiee W Ooublliee MPU3HAHUE B TOCMOJCTBYIOIIEH TEHIEHIIMU MbIIUieHUs. CTaThs B JKypHaie
Awmepukanckoir Memurnmackoir  Accommarmmu (JAMA  11/11/99) nybnuyHo  OOBSABISAET, YTO
aNbTepHATHBHBIC JIEUCHHUS OOJbIIEe HE CIEAyeT paccMaTpUBaTh BHE OAOOPEHUS TPATUIMOHHOM
MEJUIIMHBI, CKOPEe OHM €€ JIOMOJHSIOT. Eciu anbrepHaTHBHBIE METOIBI PA0OTAIOT, OHM € TOJXOJSAT.
Moe nuuHast TOYKa 3pEHMs TAKOBA: U3 ITUX B3aUMOJOMOIHSIOMINX METOAOB JICUEHUSI POXKAAETCS HOBBIN
YpOBeHb IpodeccruoHamu3ma.

Kak omuceiBanochk panee B »Toi KHure, YHuBepcainbHas Kammbpyemas Cerp (YKC) — wHam
JIMYHBIA SHEPreTHUECKUi mopTan K cBsi3u ¢ Oe30pexHbIMU dHeprusimu Kocmuueckoit Cetu. Tepmun
“kanrOpoBKa” 03HA4YaeT TpayupoBaHUE WU ycuieHHue. UToOb! ciykuTh 3 PEeKTUBHON CBSA3bIO, HAIlIA
muyHas ceth (Hama YKC) nomkHa ObITh cOanaHcHpoBaHa, OTKaIMOpOBaHAa M, MPU 3TOM, YCHJIEHA.

CambIil geiicTBeHHBIN crocod BbIMOIHEHUs 3ToM 3aaauu, ucnoibs3dys YKC, - Texnuka bamancupoBku
OMIL.



Texauka bamancupoBku DMII — u 00pa3 aeicTBust, U mporecc. Ee ocHOBHOE HaMepeHHE —
cOamaHCHpPOBaTh AJIEKTPOMATHUTHOE T0JIC YEIIOBEKa, MO3BOJISAS OTKPBITh Kocmudeckoii CeTn SHEPTHIO
WHIUBUAYYMa B BUJIE TAKOTO OOJIBIIOTO KOJMYECTBA CXEM, KaK TOJIBKO BO3MOXKHO.

Texnuka banancuposku DMII — mopoxaeHue moo6Bu. 11060 oHa pa3Buiiach Ha IPOYHON OCHOBE
OmbITa ¥ Hay4dHoro 3HaHWsA. CHavana, KOrJa MEHs CIpalluBajiy, MoYeMy OHa paboTaeT, s He 0osutach
oTBeuath: “S He 3Haw0”. 3arem, s BhIpa3ujia HAMEPEHUE y3HATh nouemy, U BceleHHas Hadalla 1aBaTh
OTBETHI YacTO Yepe3 CTYACHTOB MouX KiaccoB! Teicsum JI0fei Mo BceMy MUPY, aOCOJIIOTHO Pa3HOTO
MPOUCXOXKACHUS, CTAIN NpakTUKyromuMu Texuuku banancuposku IMII. Cpeau HUX pacTyliee 4uciio
YVUYEHBIX, HHXKEHEPOB U Bpadeil. OHu yacTo mumryT: “SI MOry OOBSCHUTH, IOYEMY BBl TOBOPHUTE, YTO OHA
pabotaet Tak unu 3tak!” S Bcerga noiab3yroCch cepieM, YTOObl YyBCTBOBATh, U 3PEHUEM, YTOOBI BUJETh
IBUKEHHE dHEeprur. [1oe3H0 UMeTh HAYYHYIO TIOJACPKKY MOeMy OOJIbIlle HHTYUTHBHOMY IMPOIIECCY U
MOATBEPK/IEHHE TOYHOTO MexaHu3Mma mpouecca. S riayboko OnmaromapHa TeM, KTO MPEAJIOKUI CBOE
MMOHMMAaHUE Y 3HAHUE TOTO, YTO 5 BCETJ]a MPOCTO MPUHUMANIA KaK UCTUHY.

Bce OGomnbiie “mBurasch ¢ MOTOKOM W jJiefias TO, YTO, IO MOEMY OLIYIICHHIO’, XOPOIIO IS
YeJIOBEKa, 51 COBCEM HE ObLIa 3HAKOMA C CUCTEMAaTH3UPOBAHHOM TEXHUKOH. Mosl acTposiornyecKkas Kkapra
CTEPEOTHITHO 3TO ToATBepkaana. Korma B kimaccax si yIOMHUHAIA O CBOMX JIMYHBIX aCTPOJIOTHYECKUX
acIeKTax, TO BCEIJia Mojydaja B OTBET TEIUIBIX CMEX TEX, KTO 3HAET, YTO OOBIYHO XapaKTEPU3YeTCs
TaKUM PETYIUPOBAHUEM.

Bcenennas o6iiajaeT TOHKUM M MYApPBIM 4yBCTBOM toMopa. Kak nnHaue st Moryia 0bl 0OBbSCHUTD
MPOHMIO cBOEH paboThI? JIBUraromascs ¢ moTOKOM JIeBYILKa, 00yJarolasi CTpOroi ¥ TOUHOW TEXHUKE B
OCHOBHOM T€X, KTO HIIET cBOOOABI OT orpaHuueHuit ¢popmbel! MHorue paboraroiue ¢ 3Hepruei Jioau
Jefaid 3TO JUIsl TOro, 4TOOBl yOexaThb OT TPaJAMLMOHHBIX OTPaHUYEHUH, S TIIYOOKO MOHMMAIO X
xenanue. OHaKo, JOJKHA CKa3aTh, YTO OBJAJIEHWE TEXHUKOM M (OpMON MOXKET MPUBECTU K €IlIe
OoubL1ei cB00o0 e M 3P (HEKTUBHOCTH BBIPAKEHUS.

3a ronpl 00y4eHus, s BCTpeyasla MHOTHX 3amMeyaTeNbHBIX IeJTUTeNeH, BOBJICUCHHBIX B Pa3HbIe
¢dopMmbl paboThl ¢ 3Hepruel. Texnuka bamancupoku OMII He yMeHbIIAET IEHHOCTH MHOTHX JIPYTHX
BUJIOB 3HEPreTHUecKor paboThl, BKIItOYas paboTy, HE CBsI3aHHYIO ¢ ¢popMmoil. Ha camoMm nene, MCTUHHO
IpsIMO MpOTUBONOJ0XKHOE: I oOHapyxkuna, yto noHuManue YKC ¥ OCHOBHBIX NMPHUHIMIIOB TEXHUKH
OMII ynydmiaer BbInodHEeHUE Apyrux BuaoB pador. Cyrs Texuuku bamancupoku OMII — mouutats
BPOXKJCHHYIO MYIPOCTh, IO3TOMY 51 MIOYMTAI0 MYIPOCTh BCEX APYTUX BHUIOB paboThl. Hyxnaemcs nu
MBI, KaKk paboTarolue ¢ 3HEprueil, B TOYHOM OTAEJICHUU HE CBA3aHHBIX C (POPMOIl dHEpreTHYecKux
IIPOLIECCOB OT IPOLECCOB, caeayrommx TexHuke? Koneuno, HeT. Jpy3bs, MBI MOKEM HaCIIaXAaTbCs
JIy4IIUM, B3STBIM U3 ABYX MHUPOB...

MHorue co3HaTenbHO paboTaroT ¢ 3Heprueil. OJHUX YIUIU JeiaTh 3TO Apyrue joau. Jpyrue
TaK 4yBCTBUTEJbHBI, YTO MPOCTO CJIEIYIOT TOMY, YTO OLIYIIAIOT, U 3TO OY€Hb YMECTHO. MoKeTe Jin Bbl
CTaHOBHUTHCS OJIHUM C OSHEpPrHel, €CliM HCIOoJIb3yeTe TEeXHUKY uiu cieayere (opme? besycnmoBHo.
[TogymaiiTe ©0 MONIHOW JE€MOHCTpalUy €AWHCTBA, IPOJEMOHCTPHUPOBAHHONW BOWHCTBEHHBIM
XYA0)KHUKOM, KOTOPBIN CeyeT ApYrol TeXHHUKE, YTOOBI CIIUTHCS U CTaTh €AWHBIM C SHEPIUAMHU “IH”
nmn “ku”’. Texnumka bamancupoBkn OMII moxoka Ha BOMHCTBEHHOE HCKYCCTBO JHEPTHM CEpIlA.
CrnenoBaHue eii BEICBOOOKIAeT OTPOMHBIE KOJTMUECTBA SHEPTHHU JTIOOBH.

IIPU3bIB K YHUBEPCAJIbBHOM KAJIMBPOBKE — B3AUMOOTHOIIEHUS YEJIOBEKA
C YEJIOBEKOM



Kak paccmarpuBaercs B 310 kHMre, Mcrounuk YHuBepcanbHoi DHepruu, win Kocmuueckas
Cetb, ONMMCHIBAIMCh KaK camas MolHas ¢opma 3Hepruu Bo Bcenennoil. Kakoit Obl He Oblia Bamia
CUCTeMa BEpPOBAHMUM, JOCTATOYHO JIETKO IMPUHATh, 4TO BceeneHHas mnosiHa 3Heprud. BaxHoe
MPENIOJIOKEHUE 3TOM KHUTM COCTOMT B TOM, YTO KakK pa3BUBAIOIIMECS JIOJU MBI CIIOCOOHBI
CO3HATEJIbHO BXOJWUTH B JTOT JHEPreTUYECKUM HMCTOYHUK. DU3MKM H3ydaroT SHEpruro BceesneHHOH,
HaJesIChb OTKPBITH OE€3rpaHUYHBIN, CBOOOAHBIN M YUCTHII MCTOYHUK SHEPTUU JJs Hameld muaHeTsl. Kak
WH/IUBUYYMbI, MBI MOXEM JBHraTbCs B BHUOPAIMOHHYIO YacTOTY, IO3BOJISIOIIYIO HCIIOJNb30BaTh
YHUBEPCAIBbHYIO HEPTUIO Ul CBOero pocta. IToka, kak MHIMBUAYYMBI, Mbl BBIHYK/I€HBI K/1aTh, KO/
HaIllM y4€HbIE COBEPIIAT 3TH OTKPHITHS Ha IJ100AJIbHOM YpOBHE, HUUTO HE MEIIAET HaM MpsSMO cerydac
VKpeIiATh U OalaHCHPOBAaTh CBOIO HSHEPreTHYECKYI0 AaHAaTOMMIO JJIs HCIOJIb30BaHUSA OOJIBIIETO
konuyecTBa 3Heprun Kocmuueckoii CeTu B TOBCEAHEBHOM KU3HHU.

VYuuBepcanpHas KannbOpyemas Cerb — Hama sinyHast cBsizb ¢ Kocmuueckoit Cerbro. IIpouece
kanuOpoBku mo3Bossier YKC ynepkuBaTh, a 4YelOBEKY HCIHOJB30BAaTh OOJbIIE HMEIOIIETocs B
M300MJIMK 3HEPTeTUYCCKOro 3apsija, JAOCTYIMHOTo Bo BcenenHoi. S Ha3piBal0 MpoIecC KaIMOPOBKH
“nepenoJKIIFOUEHUEM K HOBOW 3HEpruu’ . DJIEKTPUUECKHH 3apsa — 3T0 boxecTBeHHas uCKpa WU
MOTYILIECTBO, IpeOblBaollee B KaKIOM K3 Hac. Pa3BuBasg M ycuinBas CIIOCOOHOCTb CO-TBOPSITh
PE30HAHC MEXIY HAIUM 3apsAOM M 3JIEKTPUYECKHM 3apsiioM KOCMOCa, MbI TIOJTy4aeM HOBYIO (opMy
npuobperenus cuibl. Llens npusbiBa kK YHHBepcanbHON KammOpoBke — co3HATEIBHOE CO-TBOPEHHE
KaKIbIM YEJIOBEKOM 0oJiee CHIIBHOTO, HEJIEIMMOr0, HEMPEPHIBHOTO M IBYCTOPOHHETO COI03a C JIPYTHM
4yesoBeKoM U ¢ beckoneunocThro. HenpepoiBHas kanuOposka YKC ykpeniser Hamm “dHepreTudyeckue
MYCKyNbI” BO MHOTOM TaK >kK€, KaKk TMMHacThka ykpersieT ¢usudeckue. [Iporecc sHepreTndeckoit
SBOJIIOLIMM  cO3JaeT IuIaT@opMy Ui KapMUYECKOTO BBICBOOOXAECHUS, CO-TBOPEHHUS U JIMYHOTO
npuobperenus cuibl. YKC xuBas. OHa ciocoOHa MOTHOCTBIO pe30HUPOBaTh ¢ bezycnoBHoii JIro6oBbIO.
B Hammx ¢usnuyeckux Tenax, OHA CHOCOOHAa OCYIIECTBISATH IOJHOE BBIPAKEHUE 30JI0TOTO
HHEPreTUYECKOro CyIIecTBa, KOUM Mbl BOMCTHHY sBIIseMCs, Korja oObenuHsieM cBoi Jlyx M CBOIO
OMOJIOTHIO.

Hammu mnoBcenHeBHbIE JKHM3HM 00€CIEUMBAIOT BCEM HEOOXOIUMMBIM Ui MaTepUaIbHOTO U
ayxoBHOro pa3Butusa. OOnanas Oomnbliel sHeprueil, Mbl MOXeM pacTu Oosiee pa3yMHO U 3((HEKTUBHO.
Mor:o au ObITh TaK, YTO TYXOBHBIM POCT U MaT€pHAIbHBIN MUp TaK TECHO CBs3aHbl? MHOTHE 3aMETUIIH
YCUJIMBAIOIIUECS CUHXPOHUCTUYHOCTU MM OJaromnpHsTHbIE “‘COBMaJeHHs” B CBOMX XH3HAX. B kHHUre
Cenecmunckoe npopouecmeo Jlxeitmc Pendmna kpacMBO MpeNCTaBWI 3Ty KOHIIEHIIUIO B MacCOBOM
macmTabe. M 310 Toibpko Havano! CerojHs, Bce Ooiblee U OOiblee KOJUYECTBO JIOAEH OCO3HAIOT
peaIbHOCTh TOTO, YTO Hall JOM TaM, IJI€ Mbl €CTb, M 4YTO KaXIbli O0JaJaeT OJIMHAKOBOI
BO3MOKHOCTBIO CO-TBOPUTH JINYHOE HEOO Ha 3emIie.

OuryaMble MHOTMMHU M3MEHEHUSI Ha4YaIuch B KOHIE 1980-X ro0B, KOr/1a MarHUTHBIE PELIETKU
3emii Ha4allyd CABUTATHCA. BBIIO TOKYMEHTaIbHO MOATBEPKIEHO, YTO B3JIETHBIE TTOJIOCHI a3pOMOPTOB
ObUTH TIEPEHYMEpPOBaHBI Ollarojgaps TOMY, YTO BBIPABHMBAaHHWE C MArHUTHBIM CEBEPOM Hadajo
3HAYUTENILHO HW3MEHAThCS. B kuure [lpobyscoenue k Hynesoti mouxe, I'par bpelinen coobmraer 06
U3MeHeHusx B pe3oHaHce lllymana — BenuumHe 0a30BOM YACTOTHI MYNbCAlMU 3EMIIM WIH €€
“cepnueduenun’’. Takne u3MeHeHust 3eMid TPOAOIKATHCH Bee 1990-€ Tobl, 1 MHOTHE BEPST, YTO OHU
OyayT MpOJOJKATh yCHUIIMBAThCS, MO KpaiitHel mepe, mo 2012 roma — mate, 3HAKOMOW MHOTHM Kak
MOCTEHUN IO/ IPEBHETO KajleHaapss Maiisi. B 3ToM CTOJIETMM MBI TaKKe€ BUIUM, KaK PETUCTPUPYIOTCA
HUKOT/Ia paHee He IPOUCXOIMBIINE CAMbIC KPYITHBIE COTHEYHBIE JIEKTPOMArHUTHBIE COObITHS. OHAKO,
TakM€ W3MEHEHHS HE OrPaHMYUBAIOTCA MPHUPOAHBIMH SBICHUSIMU. OHHU YCIOXKHAIOTCS OBICTPBHIM



YBEJIMUEHUEM YHCTIA DJIEKTPUUYECKUX TEXHUYECKUX HOBHUHOK, MPUCIOCOOJIEHUH W TOCIEAYIOUIMMHU
BBIPA0aTHIBAEMBIMU MIMH 3JICKTPOMArHUTHBIMU dacToTaMu. CerojHs, B CBOCH IMMOBCEIHEBHOW KHU3HH,
MBI OKPY>KEHbI OOJBIINM KOJHMYECTBOM ‘“UCKYCCTBEHHO CO3JAHHBIX’ A3JEKTPOMArHUTHBIX IOJEH, Kak
HUKOT/a paHbine. Kaxaplii SIEKTpUYeCKUid M JJICKTPOHHBIA TPUOOp, KOMIbIOTEp, TeineoH wu
paMONPUEMHUK BBIPAOATHIBAIOT 3JIEKTPOMATHUTHBIC MOJS. DJIEKTPONPOBOJAKA HAIUX JIOMOB U MECT
paboThl TEeHEpHUPYeT SJICKTPOMArHWTHBIE TMOJISA, JaKe KOrAa MpUOOpHI BBIKIIOYEHBI. ABTOMOOWIH
(mocpencTBOM  TEeHEepaTopoB  IMOCTOSHHOTO M MEPEMEHHOr0  TOKa)  CO3Jal0T  MAacCHUBHBIC
ANIEKTPOMArHUTHBIC TOJs. Harmm OMO3IeKTpOMarHUTHBIE TIOJIs, SHEPTeTUYECKHUE TOJIS TeJla, TOCTOSIHHO
O00MOapIUpPYIOTCS BHEIIHUMH CHJIAMH, CIIOCOOHBIMHM BBIBOJMTH WX M3 pPaBHOBECUSA. TeXHOJIOTHUA
MPUHOCUT MHOTO MPEUMYILECTB, HO TaKXe CJIEYET IIOMHUTh, YTO MbI — YacTh 3TOT'0 SHEPTreTUYECKOIro
“cyma”. Jlyx ropa3ao 0oJjiee MOTYIIECTBEH, YeM MaTepuaibHoe. CienoBareibHo, 0anaHCc U KaluOpoBKa
C YHMBEPCAJIIbHBIMU SHEPTUSIMU — HAIll IOPTAJl B HEPEPHIBHBIM pOCT U rapMoHuto. Ceiiyac 0UeHb BaKHa
sHepreTHyeckas pabora, ocooeHHo kanubposka YKC, ecnu Mbl XOTHM YCIIEIIHO pPa3BUBATHhCS U UITH B
HOT'Y CO BCEMU OKPYKAIOIIMMH HAC SHEPTETUUECKUMU U3MEHEHUSIMH.

Korna s cnpocuna coero apyra Jlu Kapposa, kak Beirnsgut s Hero YKC, to omyruna B
cepALe 3HakoMoe Teruio — Temo Kpaiiona — u ycaslmana otseT: “He 3Hato, 4TO 3HAUUT 3TOT OTBET, HO
OHa “cBs3aHa KproukoM”. [la, kakoe uynecHoe onucanue YKC! Kak ynoMmuHanoce pasblie, U3 4yakp B
TOPU30HTAJIBHON IJIOCKOCTH M3JIy4alOTCsl BOJIOKHA CBETa M JHEPrUU. OTU BOJIOKHA 0OOpas3yroT
BOCI)MI/IO6paSHI>I€ IeTIu, CBA3AaHHBIC C JJIMHHBIMU BCPTUKAJIBHBIMU BOJIOKHAMH OJOHCPIUH. KOFIIa
BOJIOKHA B o/1HOW yacTH YKC HaTSAruBaroTcs, Ha 3TO MOT'YT pearupoBaTh BOJIOKHA B JPYroi ee yacTu.
[Togo6no Kocmuueckort Cetu, YuuepcaibHas KamuOpyemas CeTh TmIacTUYHA M B3aMMOCBSI3aHa.
Hama nmnyHas sHepreTryeckas ceTb — BOUCTUHY MUKPOKOCM B MakpoKocMe!

Ha kBaHTOBOM ypoOBHE, KaJHMOpPOBKa BOJIOKOH SHEPreTUYECKOH aHATOMUM YeJIOBEKa — CIOXKHBIHI
koMIuiekc. KamuOpoBka kaxmoro denoBeka oO0JajaeT YHHMKAJIbHOM MaTeMaTH4YecKoll ¢opMyioi,
JeKalei B OCHOBE COOTHOILIEHMS MEX]ly JTMUHON BuOparmonHoi yactoroi u Kocmuueckoit Cetbro. Ha
CO3HATEJIbHOM YPOBHE, BaXXHYK0 pOJb WIpacT HaMmepeHue. [naBHasg nens ceaHca TexXHUKH
banancupokun OMII — cOamaHcHpOBaTh 3JIEKTPOMATHUTHOE IOJI€ 4YeNOBEKa, IO3BOJISISL JHEPruU
WHIUBHIYyMa OTKpbITh KocMuueckoi CeTH Kak MOXKHO OOJIbIIIE CBOMX CXEM.

[Tomygaromuii ceaHC 4enoBEK MOXKET BBIPA3UTh 0c000€ HAMEPEHHE MTOUYTH JUIsl BCErO: HAuUMHasl C
UCIIENICHUs] M KOHYasi CaMOIIO3HaHUEM M IPOCThIM ociabiieHneM crpecca. OaHako, riaBHbIN (HOKyC —
6ananc. Korga, mocpenctBomM KaauOpoOBKH, akTUBU3UPYIOTCS BosiokHa YKC, mpoucxoaur “nepemoTrka
KOHTypOB”4, U B DHEPreTUYECKOM I10JI€ UHAUBUAYYMa CO3LACTCS HOBBIM JJIEKTPOMArHUTHBIN MOPSIOK.
Takoli HOBBIM MOPSAAOK oOecmednBaeT Oo0Jee CWIBHYIO CTPYKTYPY MJIs TONYYCHHUS DHEPTUU U3
Kocmuueckoii Ceru. Ilocne Toro, kak Bce CBA3M YCHJIEHBI, IPOUCXOIUT 3HAYUTEIBHBIA POCT ycIexa B
IIPOLIECCE CO-TBOPEHMUS.

OOyuas apyrux, ObLIO BpeMs, KOTja s TOBOpWia O JoOBH. S moiro omrymana, 9To MHP
HEBEPHO YHOTPEOJIET 3TO CIIOBO. DHEPTrHsl YEIOBEUECKUX CYIIECTB U 3eMJIM, HAaKOHEILl, TOTOBA NMPUHATH
HENpEephIBHBIN MOTOK JIFOOBU, U MBI MOXKeM ¢ HUM pabotath. Ucnonb3ys YKC, Mbl criocoOHBI enath
3TO U3SAIIHO, JIO0AIIE U PaOCTHO.

* TIpum. mepeB. BbipaxeHne “miepeMoTKa KOHTYpoB” 3amMcTBOBaHO m3 Krurm 7 Kpaiiona “ITucema u3 goma”. IlepeBox
Henuca Tameesa, mon penakiuedn A. Kocrenko. MUJ] “Codus”, 2005, crp.443. Kaxercs, 3T0 BbIpaKeHHE OOJbIIE
COOTBETCTBYET CMBICITY, YEM “TIEpedICKTPUPHUKALHS .



Bces mro60BB, KOTOpyI0 MBI BKJIaabiBaeM B bora, B mactepoB, Takux kak WMucyc mnm bymnaa,
JOPYrUX JYXOBHBIX JIMACPOB, CEMbIO M HAllM B3aMMOOTHOUICHUS, SIBJISETCS MOTECHIIMAIbHBIM
oTpaxkeHueM mo0Bu k cebe. Korma Mbel BocTpebyem 3Ty 1000Bb, BO3pacTaeT Hallla CaMOOLICHKA.
JIro6oBb Hamero 1enoctHoro S — 6e30pekHa, U YACpKUBAIOIIUN €€ COCyl JOJKCH OBITh IOCTaTOYHO
MIPOYHBIM. ITO OJIHA U3 MPUYHUH, IO KoTopoi MbI ykperuisieM YKC. VY nepxkuBas m000Bb cHavana B ceoe,
MBI CTAaHOBHMCSI 1IEJIOCTHBIMHU WJIM UCKPEHHUMHU. 3aT€M MBI pa3/ieliieM CBOIO JIF0OOBb C MHOM ¢ Apyrou
MEePCIEKTUBBI, YeM KOTrAa-In00 3HAIM paHblne. AKTUBHU3aIUs YHuUBepcaibHo Kamnbpyemoit Cern —
HEOThEeMJIEMast YacTh MOATOTOBKH K mpremy dHepruu JIrooBu k Cebe, KoTopasi BO3pOKIAeTCS B HAC KaK
ntuna OeHukc.

PE3OHAHCHAS HACTPOMKA CETH U BAJTAHCHUPOBKA DJIEKTPOMATHUTHOI'O
[10JIA

Pe3onanc paBen nocsiieHuto 24/7.

[TocBsmenns U BRIpaBHUBAHUS — OYEHb MOIIHBIE M pe30HHpYIonIe coObITHst. OqHAKO, YTOOBI
OLIYTUTh MOCBAILIEHHE, HAM He TpeOyercss HaxoauThes B Benukoit Ilupamuze; Bce HallM CEHCOpHBIE
B3aUMOJCUCTBUS CO3/al0T PE30HAHC B HAIEM CYILIECTBE, M Mbl HEIPEPBIBHO pPE3OHUPYEM C
OKpy>Katoei cpeoid. Bee, 4To Mbl BUAMM YTpOM, CMOTPsI B 3€pKallo, M KOHYasi TeM, 4TO HaOIr01aeM B
TEUEHUH JIHS, CO3J1aeT pe30HaHC. Bee, YTO MBI CIBIINM — 3BYKH, I'0JIOCA, MY3bIKY — PE30HHPYET C HAMHU.
CozpaeT pe3oHaHC BCE, C YEM MBI COIIPUKAcCAEMCs WM OLIYIIAEM M 4TO HIoXaeM. bynpTe cBuaeTensaMu
LIIMPOKOTO PacCIpOCTPAHEHUsl HCIOJb30BaHUs apomarepanuu. Co3Jar0T pe30HAaHC M BKYChl:  HaMm
HpaBUTCS JroOMMas mnuina U pecropanbl. Korzma Mel monb3yemcst CBO€H MHTYUIMEH, TO, YTO MbI
MHTYUTUBHO YYBCTBYEM, CO3/1aeT B Hac pe3oHaHc. V0o Bce M KaXIbli YEIOBEK, C KOTOPHIM MBI
B3aUMOJCHUCTBYEM, CO3JACT pe30HaHC. MHe JIETKO NPHUHATH TO, YTO BCE HAIIM OILIYILUEHHUS MOTYT
paccMaTpuBaTbCs KakK IIOCBSAIICHHUS WIM BBIPDABHUBAHMSA. Takoe ITIOHMMaHHE JaeT BO3MOXHOCTH
MIPAKTUYECKU OLIEHUTD, YTO BCE IyXOBHO.

BJIATA PE3OHAHCA — CO3JIAHUE DHEPTETUYECKOM TAPMOHUM

CyliecTByIOT TOCBSIIIEHUS WM PE3OHAHCHBIE OUIYIICHHs, KOTOPble MBI BBIOMpaeM IO
aCCOIIMAIUU C JIFOAbMHU, KOTOPBIX CUATAEM MYAPBIMU WU CBSATHIMH, - TYPY, NTYXOBHBIMH YUUTEIISIMH,
PENUTHO3HBIMU JTUJEPaMU MM KaHallaMu. Takue JII0Id HeCyT OCOOBIN pe30HaHC, U HAaC “IPUTATUBACT”
K HUM OIIYIICHHE 3TOro pe3oHanca. Korma Mbl mpoBOIUM BpeMs B UX MPUCYTCTBUU, UX IE€JTOCTHOCTH
HampsIMyI0O TOBOPHUT C HaIlled IEeIOCTHOCThIO, U TaKMM 00pa3oM, Halla XU3Hb CTAaHOBUTCS Oorade.
Korga BBl ucnbIThiBacTe 00OCTpHBINIEECS 3pEHHE WIM Apyrue Ojiara Kak TMOCTEACTBUE CIydalHOU
BCTPEYM C TAaKUM YEJIOBEKOM, MHOTME CUYUTAIOT 3TOT Jap JAapoM rypy uiu yuutens. OJIHaKo, B
PaCIIMPEHHOM COCTOSIHUHM, MBI IPUHUMAaeM Ha ce0si OTBETCTBEHHOCTDH 3a CBOM COOCTBEHHBIE H3HU. C
ATOU MEePCHEKTUBEI, MBI MOYKEM BHJIETh, YTO BUAMMEBIE OJiara rypy WIHA YYUTENs — B JICUCTBUTEIHHOCTH
pe3yNbTaThl OLIYIIEHUsS OoJjiee PaCHIMPEHHOTO M PE30HAHCHOI'O COCTOSHUSI HAlllero COOCTBEHHOIO
cymectBa. Korjga, kak co-TBOpell, Bbl NMPHHHMAaeTe Ha ce0s OTBETCTBEHHOCTh 3a pPE3YyIbTAThl, BBI
MOYMTAeTe HE TOJIbKO ce0si, HO TaKXe IUIaTUTE HEMOCPEICTBEHHYIO JaHb CO3/JaTeito pe3oHaHca. U
MIOMHUTE: Balll PE30HAHC BJIMUSAET Ha APYTUX, U T.]I, U T.]I.

Junak Yompa — 4Yen0oBEYECKOE CYLIECTBO C PE30HAHCOM LEJIOCTHOCTH, OLIYIIAMbIM U
OCO3HaBa€MbIM MHOTMMH. B IJTaBHOM HallMOHANbHOM JKypHajle Ha HEro CChUIAIOTCS KAaK Ha JKMBOE
HAIlMOHAJIbHOE COKPOBHIIE. OTO COBCEM HE MHOro, Ho Yompa HECeT 3TO C HENPHUHYKIECHHOU
3JIETaHTHOCTBIO. UTO MPOUCXOUT, KOTJa Mbl BCTpEUaeM KOro-To, MOX0XKero Ha Hero? Heckonbko ser



Hazan, Mol Myx CTuBeH W s mpuexanu B Pox AineH mociymarh €ro JEKIHUI0 Mepeln ayauTopueu
noutu B 1500 yenoBek. B mepepriBe OH cujien Ha ClIEHE W MOANMUCHIBAN CBOM KHUTU. CTUBEH W 5
TEpHeNnBO CTOsUIM B ouepean. [loka Mbl IpoABUTaIKCh BIEpel, sl Pa3roBOpUiIach CO CTOSBILEH 10331
MOJIOJION JeByIIKOM. OHA HAXOIUJIACh B SIBHO OTPOMHOM OXHUJAAHUU OT BCTPEUM JIULIOM K JIMILY C 3TUM
BeJIMKUM 4esoBekoM. OHa ckazana: “S xouy, 4To0bl OH MeHs OOHs1!” YTOoJIKOM TJia3a s Morja BHJIETb,
KaKk OH MOJNKCHIBAET KHUTY 3a KHUIOM, HaXOIsCh B OYEBHUIHOM MEIUTATUBHOM COCTOSIHUH, W3
KOTOpPOI'0 HE BBIXOAWJI. BcroMuHasi CBOM OMBIT ¢ MOMM HMHAMHCKUM rypy CBamu MyKTaHaHIOH, 5
3HAJNIa, KaK BAXKHO MPUOIMKATHCS K YUUTEIO0 0€3 0KHUIAEMOro pe3ynbrara. MIHCTHHKTHBHO, BO MHE
B3bIIpajia BHYTPEHHsISI MaTh, W MPEUIOKHUIA JEBYIIKE JOOPOBOJIbHBIN COBET, 4YTOObI OHA He
pa3odapoBajiachb CBOEW BCTpeuel. S| HaOMHWIIA, YTO pPaHEE B CBOEH JICKUMHU OH CKa3all: BCE MbI
paszenseM MOJIEKYJbl, MPOCTO HAXOJsICh BMEcCTe B 3TOM 3ajie. S 3aBepuiia, 4yTO B OOBSITHH HET
HE0OXOIMMOCTH, U MOOIIPHIIA €€ MMPOCTO HACTAXKIATHCS BCTPEUCH U pa3ieliecHueM MOJIEKYIL.

K moemy orpomHomMy yauBieHuto, koraa CTHBEH NpOTSHYN KHUTY s aBTorpada, dumax
MIOJIHSJ TJIa3a U OHU Pa3roBOPUIIUCH. Uepe3 Heckolbko MUHYT CTUBEH MPEICTaBUI MEHS: ... a 3T0 MO
xena — llerru ®enmkc [abpo”, u s cobOupasach TPOCTO CKa3zaTh: “3ApaBCTByWTE, OOJIBIIOE
yIOBOJIBCTBUE BUJETh Bac”. Bmecro 3roro, s yciblliana, Kak TOBOprO: ~PaHbllle BbI FOBOPWIH O
cocTrostHUM “‘0e3 Hadasa W KOHIA”. S mepexuia ero cama, CHadaia, Korja MHE ObUIO 4yTh OOJbIIe
NIBAALIATA JIET, W €IlIe pa3 HECKOJbKO JeT Ha3ad. JTO MOJHOCTbI0 HM3MEHWIO MOK Xu3Hb.” OH
MMOCMOTpET MPSAMO MHE B IJ1a3a, U 5 MO3BOJIWJIA €My 3TO, u00 npedriBaia B uctuHe. Crenyromiee, 4to s
0CO3HAJIa, - ATOT BEJIMKHI YEJIOBEK MOTAHYJICS ¥ O0HsUT MeHs. HedeTko moMHI0, Kak My MEHS YBOJIHII,
Y HE UMEI0 HHU MaJICHIIero MPeACTaBIICHHUs, KaK OTpearnpoBajia Ha 3TO CTOSIIAs 103311 AeByika! Moii
MYX U 5 IPOJOJDKAIN HACIAXIaThCsl OCTATKOM Beuepa. Ha crnenyromuii 1eHb, MPOCHYBIIMCH, BHYTPH 51
MIOYYBCTBOBaJIa ce0s MO-APYroMy M OCO3HaJa, YTO MOl BTOpOH OmbIT “Oe3 Hayajla M KOHUA ObLI
MpelHa3HaueH He TONBKO JUIsi MEeHs. B TOT MOMEHT s OCO3Hala OTBETCTBEHHOCTh PAa3JENHUTh €ro C
APYTruMH. B To BpEMs, A JaXKE HC ITOHUMaJIa, CKOJIBKO JOJIPKHO OBLIO OBITH DTUX Apyrux.

ITABJIOHBI CBETA 11 PE3SOHAHCA

Kakx mnpoucxomut peszonanc dyenoBeka ¢ uenoBekoM? Kaxaplii uenoBek 00J1alaeT CBOUMH
CBSILIEHHBIMH I11a0JIOHAMU CBETA U SHEprHU. B mouckax mo3HaHus ce0s, Mbl HAUMHAEM aKTHBU3MPOBATh
WIM OXKUBJIATH 3TU IIAOJOHBI, 3aCTaBiss MX BHOPHPOBATH YHHKAIbHBIM 00pa3oM. ODTHU I1a0JIOHBI
CoZlepKaT KUY K MEXIPOCTPAHCTBEHHOMY OOIIEHUIO B MOMCKAaX JOCTM)KEHHUS Hallel YHHUKaJIbHON
XKU3HEHHOU 1enu. Takke, OHU SABISIOTCSA CIIOCOOOM, C TIOMOIIIbIO KOTOPOTO KayKbli U3 HAC yAEPKUBAET
U OO0IIaeTcsi co CBOMM KYCOYKOM BEIMKOW KOCMHYECKONW MoO3aukH, i ceds u apyrux. Bee 3To
JIOCTUTAETCA TMOCPEICTBOM SIBIICHUS pe3oHaHcd. 31€Ch, TEPMUH “pE30HAHC” O3HAYAET DHEPreTHUYECKH
BUOpUpPOBaTh B (ha3ze Wi rapMOHUM C uyeM-To. [11aGnoHbl MOX0XKHM Ha HACTPOECUYHBIE BUIIKH, U BCE MBI
JIefiCTBYeM JIpyT Ha Jpyra MOCPEICTBOM CBOETO pe3oHaHca. B KakoM 4elloBeke CyIECTBYIOT 0COObIe
1a0JIOHBI, B KOTOPBIX MHAMBHUIYYM YJIEPKUBAeT KIOY K OojbllleMy 3HaHHIO B (opMme JocTyma K
mrabaoHaM 6oJjiee BICOKOTO U3MEPEHUSI.

Co3HaTenbHO TMOHWMAs 3Ty CBsI3b, MBI HaYMHAE€M TMPUHUMATh Ha ce0s OTBETCTBEHHOCTH 3a
co3/1aBaeMbIii Hamu pe3oHaHc. Most paboTa — BUJeTh bokeCTBEHHOE B KaXKIOM, U CBSIIICHHBIE IIA0TOHBI
MMOMOTAIOT JIeNaTh 3TO TIyOke, YeM Korja-nuoo pansine. He Mory cka3aTh, Kakoe 3HAHWE €T0 WM €€
1abJIOHOB PACKPOETCSI UM CaMUM; 3TO AEN0 KaKIOTO MHAWBHIYYMa OTKPHITh U aKTUBHU3UPOBATH CBOH
cBaIIeHHbBIE ma0oHbl. Kakoe pocroitHoe ctpemsienre! Mowu rduHbIEe MAOIOHBI YACPKUBAOT KITIOY K
VYKC u Texnuke banancuposku OMII.



Moii ompIT MOAYyYEHHUS] WIM TepeAadd MOCPEICTBOM UYEHHEIMHra SHEPreTHYecKUX MIabIoHOB
texHuku OMII — sHepreTnuecku ctaHOBUThCS UMU. K HacTosIieMy BpeMEHH, 5 yAEpPKUBAIO IATh TAKUX
mabJ0HOB. DTO TpexMepHble, B opMe anmaza maTTepHbl cBeTa M dHepruu. OHM BBITTISAIAT Kak JBE
YeThIpEXTPaHHbIE MUPAMUIBI C OOIIUM OCHOBAaHHEM, 00pa3yIOIIe TeOMETPUUYECKYIO (hOpMY, H3BECTHYIO
KaK OKTadJlp (BOCBMUTPAHHUK). DTU MIA0JIOHBI YIAEPKUBAIOT pe30HaHC, crierududeckuil ans TexXHUKu
banancuposku OMII. TpenupoBansbiii yuurens OMII ocoObiM 00pa3oM IepenaeT 3TOT pPE30HAHC,
MO3BOJISISL  CTYJEHTY HauaTh pe3oHupoBaTh ¢ ImabnoHamu. Cama mOpHpoAa SHEPreTUUYECKOTrO
BBIpAaBHUBAHUA C pabOTON MO3BOJSET OBICTPO 0OydaTh TOM TEXHUKE. B CBOIO ouepens, mepeaaHHbINd
HOBOMY MPAKTUKYIOUIEMY PE30HAHC IOMOraeT MNpoOyAuTh WM OuducTUTh uH(popmanuio B YKC
KQKJ0r0, TOJYyJaromero ceanc ot mnpaktukyromero DMIL. Kaxaplii madiioH cBs3aH ¢ KOHKPETHOM
(ha3oif TEXHUKH, I OIUIITY WX OOJIee IeTabHO, KOT/Ia MbI OyZieM 00CYX1aTh 3TH (ha3sbl.

Texuuka banancuposku OMII Bceueno BbeinonHsieTcs B napamerpax YKC, kortopas
MPOCTHPAETCS. HA PACCTOSIHUE MPHONM3UTENBHO 60 CM B KaXXIOM HAIPaBICHUH OT (PU3MUYECKOTO Tela.
[Tpaktukyrommii ¢ukcupyer B YKC TouHBIE MaTTEpHBI MOCPEACTBOM CEPUM M3SIIHBIX JIBKEHUH,
MIOXO0KMUX Ha Taiuu. bonblryto 4acTh ceaHca MpakTUKYOWUN paboTaeT HaJ UM BOKPYT Teja; B KaKOM-
TO YacCTH pabOThI, MATKO U YBRKUTEIHHO PYKH PAcoaraloTcs MpsiMo Ha TPYIU KIHEHTA.

CHayana, oka s UHTEepIpeTUpoBaia U y4yuiach NpaBUIbHBIM MMaTTEPHAM, CJIeBa OT MEHsI BCeraa
CTOSUIM TPU BBICOKHX CYIIHOCTH 30J0TOro cBera. Sl moOoBHO HazbiBana ux “Tpu Mynpeix [lapusa”.
OOBIYHO 51 MOTJIA TIPABUJIBHO CIIEJIOBATh MATTepHAM, HO KOT/Ia, ClydyaifHO, 5 olInbanach B KOHKPETHOM
JBUKCHHH, MCHSI BCET/1a JIFOOOBHO M TEPIIEITUBO MOMpPaBIsUIA. B To Bpewms, s omrymiana, Kak 0yJaTo Mou
PYKH HE OBLIIM MOMMHU, TIOKA OHU MSITKO ABUTAIUCH B HY)KHOW MOCIIE0BATEIHLHOCTH.

OpHaxkapl, cTANO SICHO: MPUILIA [10PA AaTh UMsI TOMY, 4TO s Aenana. [[ocKonbKy s Tak ycepaHo
paboTtasia, 4YTOOBI HAY4YMTHCSI BCEM KOHKPETHBIM IaTTEPHaM M COEAMHMTh MX BMECTE€ B
CHCTEMaTU3HPOBAHHYIO TEXHUKY, TO JOMYyCKaja, YTO MOTY OBITh TOM, KTO IaCT UMs 3TOW TeXHUKe. Mou
TBOPUYECKHUE COKU TEKJIH, U 51 AyMalla O HEKOTOPBIX AEMCTBUTEIBLHO OpPOCKHUX M OpocaromMXxcs B IJiaza
Ha3BaHUSIX — MOMM JIFOOMMBIM Ha3zBaHueM Oblo “3Be3nHble Bpara”. Ho kak TOJbKO s MOYyBCTBOBaa
YAOBIIETBOPEHHOCTh ATUM pemeHneMm, oT Tpex Mynpsix IlapHed mpumnuio crtporoe ykasaHue.
yeasimana: “He 3Be3nubie Bpara”. “Ona nomkHa HassiBatbes TexHukon banancuposku OMIIT”. “Uro?”
— CKENTHUYECKH JIymMana f. JDTO HEe OpOCKO M He Opocaercs B riaza. 1o ckydyHo! Mou MBICIH MEHS
CMYIIaJX, HO ObUTM MMEHHO TakOBbIMU. “Her!” — pemuTensHO OTBEYasd CYHIECTBA M IPOAOJDKAIU
CHUCXOJIUTETLHO OOBSACHATh, 4TOo OMII O3HauaeT HJIEKTPOMArHUTHOE TOJie, YTO B OJIMKaWIIeM
Oyaymiem Jroaud JOJDKHBI Oonblie oco3HaBaTh OMII, W Takoe Ha3BaHHE NMPUOOpPETET 3HAUEHHUE IS
MHOrux jrofeil. CerogHss Mbl 3Ha€M, UYTO IJIEKTPOMArHUTHOE I0JIE TeJla YeJOBeKa COJIEPKUT MHOTHE
KIIFOYW OT Haiei »Bomtonnu. TakuM obpazom, BOT u Mbl B 2001 romy, manee cienyer cooOlIeHHE O
TekymeM craryce Texnuku banancuposkn OMII Ha HBIHEIIHEN CTAaUU €€ PACKPBITHSI.

B nacrosmee Bpems, Texunuka banancupoBku OMII cocrout u3 yerbipex pasnuysbix (as. B
KaKIol (aze mpakTUKyrOmui (UKCUPYeT YHHKAIbHBIE Cepur dHepreTrmueckux mnarrepHoB B YKC
KIMeHTa. B To Bpems, kak (UKCHpYIOUIMECs MATTEPHBI KAXIABIA pa3 OAHU U Te Ke, KOrja KIUEHT
MOJTy4aeT KOHKPETHYIO (ha3y, MPOUCXoIAIiasl BO BpeMs ceaHca KanuOpOBKa YHUKAIbHA. Y HUKAIBHOCTh
KATUOPOBKH OTPEACNSICTCS MPUCYIEH KIUEHTY MYAPOCTHIO TIO0 OTHOIICHHUIO K TEKYIIeH >KU3HEHHOU
CUTyaIuu. 51 10 CHX op BOCXHUIIAIOCh, HACKOJIBKO TUYHON BeeneHHol o0manaeT Kax/plii U3 Hac!

ITocpenctBoM TOYHOW U 3aBEPIICHHOM TEXHUKH, NpakTukyommii OMII ¢ukcupyer B
SHEPreTHYECKOM ToJie crenuduueckue nmarTepHbl. J[BUrasch ¢ HOT IO TOJIOBBI, CIEpedN Ha3aa U OT
TOJIOBBl K HOraMm, NpaKkTHUKYIOIIUH B3auMoOJeWcTByeT co Bcemu dyacTamu YKC  kioueHra.



Camonanpasisromasicss 1 CaMOperynmpyromascs SHeprus Te4eT U BTeKaeT TOYHO TyZa, IIe OHa HyXHa,
B COOTBETCTBHMHU C MPUCYIICH KIUEHTY MYAPOCThI0. Takum 00pa3om, CO CTOPOHBI MPAKTUKYIOIIETO HE
TpeOyeTcsl HUKAaKOro rajlaHusi, aHaJln3a Wid cykaeHus. [IpocTeiM ciieioBaHMEM TEXHHUKE CO-TBOPSAETCS
caMblif OJIarONpUATHBINA Pe3yNbTaT Ui KJIHEeHTA.

MHorue MOryT OIlyliaTh, KaK BO BPEMsl CE€aHCa 0 HUX TejlaM Te4eT SHEPrus, HO JaXKe Te, KTO
3TOr0 HEe UYBCTBYIOT, OJYYalOT Ty € CaMylo MoJib3y. B Kakoe-To Bpems ceaHca OOJIBIIMHCTBO JIOCH
HAaYMHAIOT YYBCTBOBATh KAKHE-TO CBS3aHHBIE C CEAHCOM OIIYIICHHUS, MEPEXOISAIIMEe U3 TOHKUX B
yAUBUTENbHBIE. YacTO OHU OMMCHIBAIOTCA KaK HM3MEHEHUS TeMIlepaTyphl, MyJbCalus, MOKaJIbIBaHUE
uim kyxokanue. HexoTopele naxke cooOmiaroT 0 BO3HUKAIOIIEM BIIEUATICHUH MPUKOCHOBEHUS, JaXKe
KOTI'/la MPaKTUKYIOIUN paboTaer Ha paccTossHuM B 30 ¢M min 00JbIIe OT (PU3NUECKOro Tella KIUEHTA.

Kaxnpiii ceanc banancuposku OMII 3anumaer 45 munyt. CHauana Bce ueThipe (a3bl KIUSHTHI
MOJTyYaIM IOCJICIOBATENILHO, B TEYCHHE NEPHUOAa BPEMECHH, OOBIYHO PACTATHBAIOMICTOCS OT YETHIPEX
HeZenb A0 4YeTblpex MecsneB. Kaxkaplii ceaHCc HayMHAeTCs C MPOCTOro OJarocioBeHHs], JaBaeMOTo
MPAKTUKYIOIIMM MoT4a uii BeayX: “Ot Topia, mpeOsiBaromiero Bo MHe, K TBOpILy, IpeObIBaONICMY B
tebe, Bo umsi OOmieHus, HauHeM . MHe HpaBUTCS LIEPEMOHUS OTKPBITHS, NOO OHA CIIYXKHUT B3aUMHOMY
OCO3HAHUIO M MOYUTAHUIO BHYTPEHHEW MYJIPOCTHM OT OJHOTO CO-TBOpLA K Apyromy. Ham He HYXHO
MIPOCUTH, YTOOBI SHEPTUs CTalla JOCTYIHOM: MBI 3asBIIsSieM, UTO HAMEPEHBI €€ UCII0JIb30BaTh, U JIeJIaeM
3TO.

[locne 3asBiEeHUS LIEPEMOHUM OTKPBITHS, NPAKTUKYIOIIMM HAYMHAET CEaHC C IOATOTOBKHU
sHepreTudeckoro tena. Iloaroroska BKIOYaeT B ceOs cepuu JBWKEHMH M HAMEPEHUH, MpeJylaraeMbIxX
npakTukyromuM, 1 B YKC HaumHaeTcst rpaHino3Has HUPKYISuUs 3Heprun. [1o cytu, mpakTUKYOIIMiA
YCTaHABIMBAET PE30HAHC C JABW)KCHMSIMM TEXHHMKH, a KIHEHT pearupyer COOTBETCTBEHHO €ro
AJIEKTPOMArHUTHOMY YpoBHIO. C TIOMOIIBIO SHEPTHH, Teneph cBOOOHO nBuraromieiics udepes YKC,
IIPAKTUKYIOIIMHA HAYMHAET CEaHC.

Kaxnplii ceaHc creayeT NpeaNMCaHHONW IIOCIENOBAaTENBHOCTH ILIArOB, COCTOSIIIMX U3
MOJAITOTOBKH, OTKPBITHSI, OUUCTKH, OalaHCUPOBKH U 3aKkpbITHs. [IponensiBaeTcss ocHOBaTeNlbHas paboTa
CO BCeMH OOJIBIIMMU U MaJIBIMU HEPreTHUECKUM IIeHTpaMu Tena. IHTepecHo 3aMedarh KoJblia CBeTa U
SHEPrUH, OKPYKAIOIIKE TOJIOBY TOPU3OHTAILHO U BEPTUKaIbHO. B mepuosa kaxxaon ¢asbl, B HEKOTOPO
TOUYKE, MPAKTUKYIOUIUI MATKO IMMOKAauyMBaeT TOJIOBY KJIMEHTA, YMpaBisAs KOJbLAMHM TakK, 4TOObl OHU
OpPraHU30BBIBAJIMCH B BHJIE PABHOMEPHO PACIpPENEICHHBIX B IPOCTPAHCTBE M 3/I0POBBIX IATTEPHOB B
COOTBETCTBUH C MYJIPOCThIO KJIMEeHTa. HeKOTOpble MpaKTUKYIONIUE COOOIIAIH, YTO BUAEIH, OILYIIaId U
Jla’ke CIIBIIIANH, KaK BBIPABHUBAIOTCS KOJIbIIA BO BpEMS 3TOM 4acTu KaaTuOpPOBKHU.

KOF}Ia KaxJaasa (1)333 moaAXOJUT K KOHILY, HpaKTI/IKy}OH_[I/Iﬁ BBIITIOJIHACT BBICOKOC BBIpaABHHBAHUEC
cepAla, moMeniast oJJHy pyKy cliepein Ha 00JacTb TUMYCa, IPYTYIO C3a]ld, U HAIpaBysisl SHEPTUIO TeUb
MeXny pykamu. B pesynbraTe, 3TO BBHIpaBHMBAeT cepAle ¢ cepiineduenneM BceenenHoil — BuOparueit
mo6BH. [IpakTHKyIONMI HAMOMUHAET KJIMEHTY O HEOOXOIMMOCTH OCO3HABaTh CBOM CBET U JHEPIHIO,
HU3TydJaromuxcsa B TCJIC W HMAYHIUX HEIOCPEACTBEHHO Tyadad, II€ OHHM HYXHBI JJI BBICIICTO Omara.
3akiounTeabHOe OJarocioBeHHe, MPOM3HOCHMOE MOJYa WIM BCIyX, IJacut: “S mouurtaro Tebs u
TBopia B Te6e”.

Kaxnprit  ceanc kammOpyer Bcto YKC, KkoTtopas pacTATHMBaeTcs, BBICBOOOXKIACTCA H
OpraHM3yeTCsl 3aHOBO B CIEAYIONINI OoJiee BRICOKMH marTepH OanmaHca. KannbpoBka Bo BpeMs KaXKIou
(da3bl HajCcTpanBaeTcsl Hall TOM, KoTopas Oblia cienaHa paHblie. TOIbKO 4TO MBI GETJI0 paccMOTpeENn



HEKOTOpPBIC 3JIEMEHTHI, o0mue st BceX derbipex ¢as. Ceiyac, maBaiiTe MO3HAKOMHUMCS TOOJIMKE C
KaXXJIOM U3 HUX.

®A3A 1 TEXHUKHN BAJTAHCUPOBKHU OMII - MYJIPOCTb 1 SMOLIMA

Hamepenne ®@azbl 1 — cOamaHCHpoOBaTh TONOBY U cepAre. UenoBek, JyMarouil CIIMIITKOM MHOTO
U HE CIIOCOOHBIN 4yBCTBOBAaTh, HecOanancupoBaH. M1 Ha060poT, HecOaIaHCUPOBaH TOT, KTO pearupyer B
OCHOBHOM JMOLIMOHAJIBHO, 0€3 MpPOAYMaHHOCTH WM MYAPOCTU. TpajiuLIMOHHOE MBIIUIEHUE YacTo
CTaBWJIO YMCTBEHHBIE CIIOCOOHOCTH BBIIIE€ SMOIMOHAIBHBIX aCMEKTOB Hamied JudHocTH. Ceifuac Mbl
HAYMHAEeM MMOHUMATh, YTO SYMOLUS — BayKHAs YacTh 0oJiee MHPOKOTro onpenenenus pasyma. Ceanc dasbl
1 OMII nmomoraer co3marth OaJlaHC MEXKAY pasyMOM yMa M pasymoMm cepama. [locpenctBoM Takoro
Oananca, Mbl OyzseM BbIpakaTh OoJiee BHICOKHE YPOBHH JyXOBHOTO pasyma. JKenaTeabHO MPUHHMATh
KU3HEHHBIC PELICHHs C TMEPCHEeKTUBbI Oojee uHTerpupoBaHHoro . S Hacmakgaroch MOOLIPSTH
CTYJEHTOB pacCMaTpUBaTh UJIEIO “yMaTh CEPALEM U YyBCTBOBATH YMOM .

B nmepron oummniaromen 4acTu ceaHca MPAKTUKYIOIUNA MATKO YUCTUT HEKOTOPBIE IEPBUYHBIC
SHEPreTUYECKHUE LIEHTPbI, OJHON PYKOM HAIPaBJIsAs SHEPTHUIO B LIEHTP, & APYTrOil OJHOBPEMEHHO OYHIAs.
YacTo KJIIMEHTBI ONUCHIBAIOT TAKYI0 OYMCTKY KaK OIIYIIEHUE MATKOIO MOTATUBAHUS CTPYH DHEPTHUH B UX
oJIe.

[Tocne Toro, kak 3TH 00JaCTH OYUIICHBI, IPAKTUKYIOIIUHN MEPEXOIUT K OaTaHCUPYIOIIEH YacTh
ceanca. [loMemnas ofHy pyKy MOJ TEJIOM, a IPYTYI0 Ha WU HAJ KKIbIM IICHTPOM, IMPAKTHKYIOIIHMA
JIENIATCS ¢ KIIMEHTOM Ba)KHOW XapaKTEPUCTUKON SHEpruu: “ITO yHHUBEpCaAlbHAs dHEPIus, a HE JUYHO
MOSI, BBl MOKETE TIOJIYYUTh €€ CTOJIBKO, CKOJIbKO BbIOMpaeTe”. Takoe 3asBiIeHHE OOBIYHO CITOCOOCTBYET
OIIYIIEHUSM TOJIMUTKU U 0€3yCIOBHOM JTIOOBU K KJIMEHTY, CO3/1aBasi OIIYIICHHE I[ETOCTHOCTU M MHUpA.
BrI To)ke MOXeTe 3TO omryIaTh!

3aTeM TMPaKTUKYIOIIMH paboTaeT ¢ KOJbI[AMH CBETa BOKPYr TOJIOBBI U aKTUBU3UPYET
SHEepreTHYecKkuil 1mabnaoH, cBszaHHbI ¢ Pa3oif 1. OH MPOCUT KIMEHTa BU3YATM3UPOBATH KOJOHHY
30JIOTOTO CBETA, MPOXOJAILYI0 YEPE3 BCE TEJIO, C HOTr 10 TroyioBbl. [IpocToe NBMKEHUWE PYKH TSHET
30JI0TOM CBET BCce BpPEMsI BBEpX, Uepe3 BCE TEJO, K BEPXY TOJ0Bbl. PaboTa BOKPYT TOJIOBHI 3aBeplaeTcs
MPUTJIAIIEHUEM TPOUCXOAUTH IOMOJHHUTENBHBIM HEPreTHYECKUM BBIPABHUBAHMAM; 3TO 3aBEPILIACT
JHEPreTHYeCKOe BbIpAaBHUBAHUE M o0ecmedrBaeT CTaOWIBHOCTh HOBBIX maTTepHoB. Paza 1
3aKaHYMBAETCS YIIOPOM Ha 3asKOPUBAHUE PHEPIUU KJIMEHTA B 3/1€Ch U ceruac. KIIMEHT MOKUIaeT ceaHe
C YyBCTBOM MHpA, CIIOKOMCTBHSI M OanaHca. Y HEKOTOPBIX, MEpBBIA OmbIT ¢ TexHukoi bamaHcupoBku
OMII MOXeT CTUMYIUPOBAThH JyXOBHOE MPOOYKIECHHUE.

®A3A 2 TEXHUKA BAJIAHCUPOBKM HOMIT - CAMOVYIIPABJIEHUE "
CAMOIIO/I/IEPKKA

Hamepenne ceanca ®as3pl 2 — coJIEHCTBOBaTh CaMOYIPABJICHHIO U caMmonojaepxkke. daza 2
HajcTpauBaeTcs Hajl Pa3o0il 1, mo3BosIsAst BOCTPeOOBATh UpE3MEPHYIO SHEPTUIO, KOTOPYIO MBI BIOXKHIIU B
cBoe mnpouutoe. B ocHoBHOM 3T0 nocturaercst pabotoit ¢ [Ipusmoit Jlnunoro Yceunenus. Tpu IMHHBIX
BEPTUKAIbHBIX HMH(OPMALIMOHHBIX BOJIOKHA cBeTa W HHepruu 3aaHed dactu YKC, Hapsamy c
BOCBMHUOOpPa3HBIMHU METIISIMU (WM NMETISIMA B (popMe GECKOHEUHOCTH), SMAHUPYIOIIUMUCS U3 3aHEH
4acTH YaKp, U 1mabdaoHoM Dasel 2, 00beIUHAIOTCS, YTOOBI CPOPMUPOBATH MTPU3MOOOPA3HYIO CTPYKTYPY.
JinuHHble WHGOpPMAllMOHHbIE BOJIOKHA HecyT B ce0e Hally JHYHYI0 MCTOPUI0 — TaTTEPHBI
HACJIE/ICTBEHHOCTH WJIM HPEEMCTBEHHOCTH, HMH(OpPMAIMIO O MPOLUIBIX JXKH3HSAX M BCE COOBITHS,



MPOM3OIIEANTNE B HBIHENIHEH kxu3Hu. Pabortas ¢ [Ipu3moii, Mbl KaauOpyeM OTTITUBAIONIYIO HAC Ha3al
SHEPTHUIO U MPEOOPA30BBIBAEM €€ B SJHEPTHUIO TOICPIKKH.

MHorue Bce emie HOIyT “COCTOSHUS Onarogat’”, OOEIIAHHOTO Pa3IMYHBIMH HCTOYHHUKAMHU.
Jlpyrue 3a0bpLiu Jaxe O BO3MOXKHOCTH TaKOroO YHCTOTO M 3aMEuaTeNbHOIO COCTOSHUS, YCTallo
OapaxTasich B IPS3U U CMOJIE CTapoi dHEepreTuyeckor TuHaMuku. OIHAKO, IPUHUMAsE OTBETCTBEHHOCTh
Ha ce0si U BBINONHSIS pabOTy MO OTKPBITUIO CBOMX JHEPreTUYECKUX MyTeH, Mbl MOXKEM 3aciy>KUTh
COCTOsSIHME OJarofaTv WM KapMudeckoe BhICBOOOIeHHE. (BO3MOKHO, MMEHHO B 3TOM 3aKIIOYaeTCs
“pabora” corpynHuka cBeta!) HampaBnsis 3070TOH CcBeT, YTOOBI CcOallaHCUPOBATh JIIMHHBIC
MH(POPMALIMOHHBIE BOJIOKHA I03aJd HAC, MBI MOXXEM H3SIIHO BBICBOOOJUTH YacTh KapMbl H
HACJIE/ICTBEHHbIC TEHICHLIUHU, OOJIbIIIE HE TOMOTAIOIINE HaM.

enp @a3pl 2 — COXpaHUTb MYIPOCTb MNEPEXKUBAHUH M COOBITUH MPOLUIOro, ABHUrasCh B
COCTOSIHME OJIarOJIapHOCTH 32 BCE, Y€MYy MBI HAYYHJIHCh. JTO MPeoOpa3oBHIBACT JHEPTHIO HAaIeH
UCTOPUHM B 30JI0TYI0O KOJIOHHY MYAPOCTH U CaMONOAJCpKKH. YUTOOBI CTHUMYJIHMPOBaTh MPOLECC
KaJIMOpOBKM, Mbl BBIpAXKaeM HECKOJIbKO HaMepeHHH. Bo-mepBbIX, Mbl BbIpaXKa€M HaMepEeHHE
BBICBOOOIUTH BCIO OKPY’KAIOIIYIO CTapble COOBITHS YPE3MEPHYIO FIEKTPOMArHUTHYIO SHEPIUI0, KOTOpast
OoJbIle HAM HE CITY)KUT. BO-BTOPBIX, MBI BRIpaKaeM HaMepeHUe aKTHBH3UPOBAThH T€ TCHICHIINHU B cele,
KOTOpble OyayT CIOCOOCTBOBaTh JBM)KCHUIO BIEpeJ U cO3[aBaTb BHYTPEHHUH HAcTpoil Ha
CaMOYIpaBJIEHUE U CaMOIIOAJIEPKKY. TpeTbe HaMepeHHEe CBSI3aHO C TTO3BOHOYHUKOM, I71€ PACIIOI0KEHBI
HAIlI¥ KU3HEHHBIE YHEPIUU U DHEPIHs KyHJAINHU. JTO HAMEPEHHE CTUMYJIMPOBATh CUIIBHYIO JINYHYIO
PEIIMMOCTh U JYXOBHYIO OCHOBY. MBI pOAMIUCH U yIEP>KUBAEM B IO3BOHOYHHKE SHEPreTUUYECKHE
orpanudeHusi. OHM CO37aHbl, YTOOBI IOMOYb HaM YUUThCS M CHA0XKaTh YMECTHBIMH ypoKaMu. Takum
o0Opa3oM, 3/ech Hallle HaMEpeHHe — BBICBOOOJAUTH HEOOXOJMMOCTh BOCCO3[aBaHUS KAPMUYECKUX
COOBITHHM M IPOCTO COXPAHUTh MYAPOCTh ypoka. Kpome paboThl ¢ JUIMHHBIMH BOJIOKHaMH, METJIIMU
caMO0aJIaHCUPOBKM W MO3BOHOYHMKOM, Mbl TakK€ YHMCTUM U OalaHCHUPyeM HEKOTOpbIE TJIaBHBIE
SHepreTHvecKrue HEHTphl. Bcs 3TO gocTuraercs mocpeiacTBOM paboThl ¢ 3anHeil yacteio YKC ¢
MTOMOMUIBIO CEpUN YHUKAJIbHBIX, TEKYYUX U IPAllMO3HBIX JIBHKEHUH.

3akaHuMBasi, Mbl CHOBa pa0oTaeM C HHEprueil BOKPYT TOJIOBbl M aKTUBHU3HpPYEM IIA0JIOH,
cBsa3aHHbll ¢ @a3zoit 2. OkOHUaHME ceaHca MPOJODKAET CTUMYIMPOBATH KIHMEHTa OBITH XOPOILIO
3asIKOPEHHBIM B 3TOW PEaIbHOCTH.

®A3A 3 TEXHUKU BAJIAHCUPOBKM SMII — W3JIVUEHUE CEPALIEBUHHOM
OHEPI'MA

Ceanc ®a3bl 3 ycuiIMBaeT Hally CEpJLEBUHHYIO SHEPTUIO0 — BEPTHUKAJIBHYIO KOJIOHHY CBETOBBIX
U DHEPreTUYECKUX BOJIOKOH, MPOXOJAIIYI0 Yepe3 LIEHTP BCEro HalIero CyllecTBa. JTOT CEaHC
YCUITUBAET CIIOCOOHOCTh M3Ty4aTh YACPKUBAEMBI HAMU CBET U CTUMYIHPYET OObETUHEHHE CHCTEMBI
gakp. B ®aze 3, cHauana mbl QoKycHpyeM CBO€ HaMEpEHHE Ha OYHCTKE MEHBIIUX JYHEPTeTHUUECKHX
LIEHTPOB BCETO TeJia. DTU MEHEE 3HAaKOMbIE IIEHTPhI OKa3bIBAlOT BAXKHOE BIUSHUE HA TJIaBHBIE YaKPbI U
SBISIIOTCS  JKM3HEHHBIM  KOMIIOHEHTOM  BCETO JHEpreruueckoro moTtoka. Pazy 3 MOXKHO
OXapaKTepU30BaTh KaK UJCI0 O TOM, YTO BaC U3MATHIBACT HE TOPa, a IECUNHKA B OOTHUHKE.

Bo Bpemst @a3bl 3 Mbl paboTaeM ¢ ABYMsI CBETOBBIMH IIa0ioHaMH, aamasHoi ¢Gopwmsl. [laTTepH
nepBoro mabnoHa HaunHaercs B lleHTpe HaBepxy u 3akaHumBaeTcs B IIECTOM 4akpe, B 00JacTH,
M3BECTHOM Kak TpeTui ria3. [laTrepH BToporo mabdioHa HauMHAeTCsl B 00JIACTH KOJICH U 3aKaHYMBAETCS
B llentpe Buuzy. Otm mabnonsl ycunuBaroT oco3Hanue Ilentpa Hasepxy, llentpa Buuzy u



CepaleBUHHOM 3HEPTrUM Tak, uTo CepAlleBUHA CTAHOBUTCS TYXOBHOM CUIION CymIHOCTH. Mcronb3ys 3Tn
mabJIOHBI, MBI BhIpaKacM HAaMEPEHUE H3IY4aTh CEPIAIECBUHHYIO JHEPTHUI0 BCEM CBOMM (DH3UYECCKHM
CYIIECTBOM. OJTOT MPOLECC CBI3bIBACT W M3Jy4aeT SHEpPruro Hamed uHauBuayainbHon YKC ¢
YHUBEPCAIbHOM SHEPrUe WM KOCMUYECKOU CETHIO.

B ®asze 3 oTkpblBaeTcs IUIATUHOBAs HSHEPrusi OYEHb TOHKOW yacToThl. OHa olymaercs
OTIMYHOM OT 30JI0TOM, CJerKa HIpOXJIAZHOW M C KadecTBOM ykpereHus. CorlacHO Haulemy
COBPEMEHHOMY IIOHMMAHHUIO, 3Ta SHEPTHUs IPEJCTABISIET COOOM CIMSIHUE MY)KCKUX U KEHCKHUX aCIEKTOB
YHHUBEpCaJIbHOU 3Hepruu. B 3Toii (a3ze miaTHHOBAs 3HEPrUsl COEAUHSACTCS C 30JI0TOM IS YBEJIWYECHHUS
OanaHca; B Halllel SHEPreTUYEeCKON aHATOMUU TAaKOH COI03 CO3/1aeT BBHIPABHUBAHHE CHUCTEMBI Yakp C
CEpALIEBUHHONW 3HEprueil, Npou3BOJAs elle OAMH BUOpALMOHHBIM caBUr. Takoe BbIpaBHMBAHUE
CTUMYJUpyeT OoJiblliee BBIPAKEHHE JYXOBHOTO pa3yMa W MPHHIATHE CBOEW OONBIION ponu B
YHUBEPCAIBHOM CXEME BEILEH.

B nepuon da3kl 3, IIOCJIC IIOAT'OTOBKHU OHEPIrE€TUYCCKOro TEia, HpaKTI/IKYIOH_II/Iﬁ oyumacT
OHCPICTUYCCKUEC LCHTPBI, PACIIOJIOKCHHBIC Ha IJICYax, BHyTpeHHef/'I qaCcTu HOKTCﬁ, 3aIIACThIAX U
JJaaOHsX, 6C,Han, KOJCHAX MW JOAbIKKAaXx. YucTtka 3THX 00JIacCTEd HOMOIaeT OTKPLITb W BBIYUCTHUTDH
MHOT'MC APYIUeC MMyTU TECJa. HaHpHMep, TC, KTO UMCCT TCHACHUUIO YACPIKUBATH HAIPSIKCHUC B IICC U
IJIeuax, Iocjie c€aHca MOr'yT IO4yBCTBOBATb HEKOTOPOC obOeryeHue. TanKe, HpaKTI/IKYIOH_[I/Iﬁ YUCTUT
YCIOCTh U TpeTI/Iﬁ rja3, moMoras yCUJICHUIO HHTYUTHUBHOT'O OCO3HAHUS.

[Tocne ouucTkM TepeAHEN YacTH Tella, KJIMEHT MSTKO I[ePEeBOPAUYMBACTCS TaK, YTOOBI
MPAKTUKYIOMUNA MOT paboTaTh ¢ 3aJHel yacThio Tena. OH OUMIIaeT elle HECKOJIbKO LIEHTPOB, BKIIOYAs
SHEPTEeTUUYECKHUI TEHTP TMOJ pedpaMu, YIACP>KUBAIOUIUN TOCIEAHUE CIIEbl CTapOd SHEPreTHUUeCKOu
OUHAMHKHU. 3aTeM, MPAKTUKYIOMIUA YUCTUT 3aJHIOI0 YacTh IIEH — OYEHb CBAIIECHHYIO 00JacTh Haliei
SHEPreTUYECKON aHaTOMHUM. B COBpeMEHHBIN MEPHO]T YETOBEYECKON IBOIOLIMH, Y€PE3 ATOT LUEHTP B
SHEPTHUIO YEJIOBEKA BXOJUT YCUIIEHHOE KOJIMYECTBO TOHKOM YHEPTUU.

ITocne 3aBepiieHMs] OYMCTKY, KIMEHT CHOBA IIEpeBOpayMBacTcs Ha cnuHy. Crenyromas cepus
JBIKEHUHW CTUMYJIHPYET DJHEPreTUYECKOE pa3sMELICHUE U3JIyYaroIeNcsl CEepALEBUHHON JHEpIuw,
KOTOpasi 4acTO CO3JaeT 4yBCTBO IIYOOKOTO yIOBJIETBOpeHMs U Mupa. Kornma cepaueBuHHas sHEprus
YCUJIMBAETCS, KIMEHT TaKXe MOXKET YyBCTBOBAaTh pacTsDKeHUE WM y/uiMHeHue. Crenysl MmaTTepHy
0ECKOHEYHOCTH, MPAKTUKYIOIIUH OalaHCUpPYyeT CepALIEBUHHYIO SHEPTUIO MO BCEH JJIMHE Tesla KIMEHTA.
3areM aKTHBM3UpPYIOTCS JBa I1abnoHa Pa3bl 3, ycuiauBas CBA3b CEpALIEBUHHOW SHEPTUU C IIEHTPOM
BHU3Y U IIEHTpoM HaBepxy. CeaHC 3aBepliaeTcs BbIPAaBHUBAHUAMU BOKPYI T'OJIOBBI U 3asSKOpPUBAHHEM
KJIMeHTa B ceiyac. B 3TO BpeMsi, KJIIMEHT U MPaKTUKYIOIIMHA BBIMOIHSIOT O0MIbIIYI0 padOTy; OYHILEHO
BCE DHEPreTUYECKOe MOoJIe, MO3BOJISISI KIIMEHTY XKUTh 0oJiee SIpKo BO “BpeMEHH ceiyac”.

DA3A 4 TEXHUKU BAJTAHCHUPOBKHN OMII — SQHEPTETUYECKOE 3ABEPIIEHUE U
[NOTEHIMAJI BY AYIIET'O

B ®aze 4 ™Mbl QokycupyeM cBOE€ HaMEpPEHHE Ha SHEPreTUYEeCKOM 3aBepIIECHUH. 3Jech,
MPAKTUKYIOMUN KanuOpyeT ATUHHbIE HH(OpMaIIMOHHBIE BoJOoKHA niepeanelt yactu YKC Tak, 4ToObI Mbl
MOTJIX paJOoCTHO CO-TBOPATH cBOM IIOTEHIIMAJI. MHuorue T'0JJbI JaCTHOU IMPAKTHUKHU A Ha6moaaﬂa, qTo
BOCBMI/IO6p213HI>I€ NEeTIn, COCANHAOMMNECS C NJJIMHHBIMU BOJIOKHAMH BIICPCAU 60JII:H_II/IHCTB3. HIOI[Gﬁ, HEC
3aBEPIICHBI; CKOpPEe OHU BCE €Il MPEeObIBAlOT B COCTOSIHUU (hopMUpoBaHus. Takxke, s HaOI0aMa, YTO
nocie ceanca ®Pa3bl 4 3TH METIU CTAHOBATCS HE TOJBKO HAMHOI'O CHUJIbHEE, HO TakXe IMpuoOpeTaroT
OoJiee 3aBepiIeHHYIO (hopMmy.



S vacto BUXKY JIIOJIEM C JOOpBIMU CepAllaMH M TOJHBIMU MOTEHIHMANA SHEPreTUYECKUMU
nojasiMu. TpynHO HE 3aMETUTh “3pesiocTh’ uUX moJieid! Ho Haxoxy, 4To ATH 4YyAecHbIE IYIIM 4YacTo
pazouapoBanbl, 100, OCO3HABas CBOM MOTEHIIMAJ, HE CIIOCOOHBI ero mposiBuTh. ®asa 4, mocpeacTBoM
3aBepUICHMs U YKpEIUIeHUsI BOCbMUOOpa3HbIX netenb B YKC, nooupsier UHAUBUyyMa IPOSBISATH CBOM
noTteHnuan. He3aBucMMO TO TOTO, KAKMM YCIICITHBIM BBl BHIUTE Ce0sl HA ATOW CTAIUU CBOCH >KHU3HH,
CUMTaTE, YTO ITO MOXO0XKE HA 00JIaaHie UCKYCCTBOM ellle 6osee 3 pexTuBHoro nposisiaenus. Kaxaprit
U3 HAC — UCTOYHUK CBOEro NpeoOpa3oBaHusl; 3HAHWE, KAaK MCIIOIB30BaTh DHEPTUIO CETH, YIIydllaeT
pe3yJbTaT HamMX JeUCTBUM U HaMmepeHud. AxktuBu3anuss YKC mocpeAcTBOM HTHUX CEaHCOB
3aKJIaJpIBa€T OCHOBY JUJISl YEPKUBAHUS IIOJHOTO 3aps/ia HAILlEro CyLIECTBa.

AnmazoBuaHblii mabnon ®aszel 4 TAHETCS TO BCEW JHEPreTUYECKOW aHATOMHH, BCIIOYast
mabjaoHbl Tpex mnpexamecTByomux ¢a3. Ha aTtoii cramgum cBoero pasButus mabnoH Pazer 4
aKTUBU3UPYET BCIO cucteMy madnonoB OMII u BkimtouaeT Bcro sHepruto [Ipusmel Jlnunoro Ycunenus,
CepoueBunnoit DHeprun u [lpusmsbl JInunoro Ilotennmana. CoderaHue HaMmepeHUs U JEUCTBUS B
[Tpusme Jluunoro IloreHmana — MONTHBINA CIOCOO BXOXICHUS B SHEPTHUIO OYAYIIETO, MO3BOJISSI EMY
UIrpaTh 3HAYUMYIO POJb B COTBOPEHHUM Hallero ceituac. ®aza 4 caBuraeT Hally SHEPTUIO B OCO3HAHUE
HACTOSIIETO MOMEHTA, KOTOPOE OATAHCUPYETCSI MYAPOCTHIO TPOILIOTO U MOTCHIIHATIOM OYIyIIETo.

Kak m B mepBbIX Tpex ceaHcax, MPAKTUKYIOIUNA HauyuHaeT ceanc Pas3pl 4 ¢ MOATOTOBKHU
sHepreruueckoro tena. Cpasy nocne Toro, kak YKC roroBa, KIMEHT MOBOPAYMBAETCA HA JKUBOT, U
HauuHaeTcs padota ¢ [Ipuszmoit Jlmunoro Ycunenus. KIMeHT U MpakTUKYIONINI BBIpaXXatOT HAMEPEHUE
MOYMUTATh HUCTOPUIO  KIUEHTa, KalmuOpys JIMHHbIE HWH(QOPMAIIMOHHBIE  BOJOKHA, METIH
camo0aiaHcupoBKM U 1M03BOHOYHUK. KannOpoBka [Ipusmbl JlnuHoro Ycunenus noOyxaaeT KiIHEHTa
BBIp@XKaTh 0JIAr0JIAPHOCTh MYAPOCTH, MOJTYYEHHOU M3 ero ombiTa. Ilocne mounTaHus cBoed HCTOpUH,
KJINEHT MEPEBOPAYMBACTCS HA CIMHY, TOTOBBIM LIECHTPUPOBATHCA B CEHYac M M3JIy4aTh CEPALIEBUHHYIO
sHepruro. Hamepenue 1eHTpUpOoBaTh OCO3HAHUE B HACTOALIEM MOMEHTE CIIY’)KMT OCHOBOM Ul Hayalla
pabotel ¢ Ilpumoii Jlmunoro [lorenumana. Orta ¢asza BKIOUaeT B ceds 0c000 KpacuBbie, OOraThie
CUMBOJIMKON JBUKEHUS.

3arem HpaKTI/IKYIOH_[I/Iﬁ HaIpaBJIACT S9HECPTHUIO UCPE3 NICPCAHUC BOJIOKHA yKC, MMO3BOJIAA KIIUCHTY
CTaHOBHUThCS OoJiee OCO3HArIIUM I10JI€ IMOTCHIIMAJIbHBIX BOSMO)KHOCTGﬁ, HaxXOJAUXCs MpAMO IEPC
HUM. 3aTem BLICBO60)KI[8.€TC}I M30BITOYHAS QJICKTPOMArHUTHAA JSHEPIrus, OKpPYKAroMiasa JIFOOBIC
BOJIHYIOIIIMEC WJIM HAIIOJIHCHHBIC CTPaxoM COOBITHS HIIH MOoTCHIUAJIbl, 1 aKTUBU3UPYCTCA yHPIKﬁJ'IBHI:IfI
INOTCHIOHAJlI KIMCHTA.

Jlanee HacTymaeT OJHAa U3 MOHMX CaMbIX JIIOOMMBIX 4acTedl ceaHca. [IpakTHKyrOLIHiA
aKTUBM3HUPYET caMoOallaHCHUpPYIOLIUe NEeTIM OeCKOHEYHOCTH, CBS3bIBAIOLINE cepaueBuHy c Ilpusmoii
JInunoro Ilorennuana. 3To NpOCTOE IBUKEHUE SIBIISETCS CAMBIM CBSIIIEHHBIM U KPACUBBIM; M €CJIH BbI
XOTUTE OJarocIoBUTh JPYroe 4YeIOBEYECKOE CYIECTBO, 3TO BOIUIOUIEHHE TAaKOTO OJIarOCIOBEHMS.
CTtuMynupoBaHUE YCWIEHHS IPYroro 4eJ0BEUECKOIo CyIIEeCTBAa — MPUBMIIETHS, a TAKXKE Aap. Y CHIINBas
JPYToro, Bbl YCUIIUBAETECh CAMU.

B mepuwon sToro ceanca OTKPBITHE IHEPreTUYECKUX IICHTPOB COBCEM Japyroe. MssmHbie u
SJIETaHTHBIC JBI)KEHUS PYKM MOXOIAT Ha OTKPHITHE BHYTPEHHEH ABepH, obecrieunBas CIIOCOOHOCTDH
KJIMEHTA JIOCTUYb TITyOUHBI MIOJTHOTO OTKPBITHS cBOero norenuuana. [lonymaiite o ToM, 4T0 3HaUMUIIO OBI
GBITB MNOCTOAHHO CBSA3aHHBIM CO CBOUM IMOTCHIUAJIBLHBIM S B HOBCPUU U JIIO6BI/I. HpaKTI/IKyIOH_[I/Iﬁ
nponowkaer ABvmxkeHus depes YKC, u BO3HHMKAIOMNNA YHEPTETUUSCKHUI MAaTTEePH MPEACTABISET COOOM



OTKpPBITHE MOTEHIUAIBHOTO 51 C MOMOIIBIO MYAPOCTH M JIIOOBH — CaMbIX BEJIMKHX MHCTPYMEHTOB CO-
TBOpeHUs. B 3TOM MecTe ceaHca KIIMEHT MOXET MCIIBITHIBATh HOBBIE OLIYIICHUS, UICH WU WHTYHUIIHIO.
banmancupoBka ®a3zpl 4 BBINONHSAETCS MEMJICHHO W HE TOPOISICh, IOKAa KIMEHT MPOJIOJDKAET
HaCNaXIaThCs YHEprueH o0BU. 3aTeM MPAKTUKYIOMINHA OBICTPO paboTaeT ¢ SHEpruel BOKPYT TOJIOBBI U
3aBepIIAeT CEaHC.

Texnuka banancuposku OMII moMoraeT OTKpbITh SHEPTETUUYECKUE CXEMbI TaK, YTO Bbl MOXKETE
CO-TBOPSITH CaMYIO0 MPOCBETICHHYIO JKU3Hb, KAKYIO TOJIBKO MOXKETE, HO UMEHHO WHJUBHUAYYM JOJKEH
BBIOpAaTh TPUHATH OTBETCTBEHHOCTh 3a TO, 4YTO MPUXOJUT BMECTE C CO-TBOpeHHEM. Takas
OTBETCTBEHHOCTh — IMApPTHEPCTBO C BceneHHod u Oonbinas mpuBWIErus. MBI TPAaKTHKYeM CBOE
MacTepPCTBO Kb JIEHb, TPOJIOJDKASI OTTAYMBATH UCKYCCTBO CO-TBOPEHUS.

KOMBUHHWUPOBAHUE, IMCTAHLIMA 1 CAMOCEAHCDI

Taxxke, MpaKTUKYIOIIME ydaTcs MPOBOAUTH ceaHChl DMII B komMOuHUpOBaHHOU (opme. ITO
O3Ha4yaeT KOMOMHHpPOBaHUE ompeeraeHHbIX (a3. OHU CIUBAIOTCA B ONPEICICHHBIX TOYKAX, CO3/1aBast
TO, YTO MBI Ha3bIBA€M JBOWHBIMU ceaHCaMu. B TO Bpemsi, Kak Bbl MOJaracte, YTo KaXIbId CEaHC CO
CBOUM MHOXKCECTBOM IIBI/I)KCHI/Ifl " IMaTTCPHOB pacCMAaTPHUBACTCA HE3aBUCHUMO, 3aMCYATCIIbHO BUCTh, KaK
YMECTHO OHU COOTBETCTBYIOT JIPYT APYTY — Kak OYATO BCE CIUNIAHUPOBAHO 3apaHee!

W3 cBoero onbITa ¥ U3 UCCIEAOBAHUS KBAHTOBOM TEOPUH, MBI 3HAEM, UTO BPEMs U IIPOCTPAHCTBO
— He o0s3arenbHble OorpaHnunBaiomme (GpakTopsl. Takke, IO ONBITY MBI 3HAEM, YTO “‘IUCTAHIIMOHHOE
LEJINTENILCTBO pyKamMu~ — BakHass (opma sHepreruyeckoil pa®oTbl. CylecTBYIOT HECKOJBKO (hopm
TUCTAaHIMOHHBIX ceaHcoB OMII, kotopble MOryT BbINONHATH mpakTukyromme OMIIL. Takue ceaHcsl
MOTYT TNPOBOAMTCA B BHJE TeIE(POHHOIO pPa3roBOpa MPAKTUKYIOIIETO C KIMEHTOM, TOKa KJIMEHT
IIOJIy4aeT ceaHc. B kauecTBe aabTEpHATUBBI, IPAKTUKYIOIIMM U KIIMEHT MOTYT IPOCTO JOTOBOPUTHCS O
BPEMEHHU “BCTpeuYd”’, U CEaHC BBINOJHs’ETCA Oe3 BepOalbHOTO KOHTAaKTa., OJHAKO C IMOCIEAYIOIIUM
3BOHKOM, IOJATBEPKIAIOIIUM €ro NnpoBejeHue. JIMCTaHIMOHHBIA CEaHC MOXKET BBIINOJIHATHCS, JAXKE
KOIZla KJIMEHT U NPAaKTUKYIOIUN IPOCTO HAXOAATCS B OJHOM KOMHATe. DTO IOJE3HBI BapUaHT B
Clly4ae, Korja KJIMEHT IIPUKOBAH K IOCTENIA, HE MOXKET JBUTaThCA HA CTOJIE WU MPOCTO MPEANIOYUTAET
ceaHc ¢ yOpaHHBIMU OT Hero pykamu. Ilockonbky paboTa Ha paccTOSIHUM HE YMEHBIIAET OCHOBHYIO
IIOJIb3Y TEXHUKH — YEJIOBEK C YEJIOBEKOM, JIMIIOM K JIMIly, B3aHMHOE IIOYMTaHUE — TEM HE MEHee, ITO
KHM3HECI0COOHast (opMa UCIOIB30BAHUS YHEPTUHU, U MHOTHE CKIIOHHBI MMEHHO K HEH.

Bo Bpems yueObl, NpaKTUKYIOIIUI TaK)Ke YUUTCS, Kak JIaBaTh CaMOCeaHC. JTO JJOJDKHO 03HAYaTh,
YTO MPAKTUKYIOIIUN TaKKe MOJy4yaeT OOJNBIIYIO MOJIb3Y KaXK/blil pa3, KOorja OH WJIM OHA BBIMOJIHSET
ceaHchl Uit Apyroro. [Tockoiapbko OH WM OHA MpPeOBIBAIOT B PHEPrUM M HAMEpEeHMsX OajlaHca s
JPYroro 4eJOBEUeCKOro CyllecTBa, WX TMoje Toxe pearupyer. Co3gaHue OajaHca B JIpyrom
WH/IMBUyyME CO3/laeT W B Bac rapMOHUKU OanaHca. Kpome Toro, onivH NmpHHUIATEIbHBIN Bpaud U3
@paHiuu coo0uMyI 0 (U3NYECKON MOJIb3€, KOTOPYIO MOJIy4YaeT MPAKTHKYIOIIUNA, MPOCTO BBIMOJHSS
CBOM JIBUKEHHUSI.

ITonroroBka npaktukyromero TexHuky bamancupoBku OMII 3aHMMaeT mecTh MOJHBIX AHEH.
ITo HEKOTOPBIM CTaHAAPTaM, 3TO MOKET CUMTATHCS KPAaTKUM PACCMOTPEHHMEM KOJIMYECTBA MaTepuala,
KOTOPBIH J10JDKEH OBITh M3YYeH B TAKOW CJIOXKHOM M COBEpIICHHOH cucTteme. TakuMm oOpa3om, o0ydeHue
HE 3aKaH4YMBAETCS 10 MPOIIECTBUH 3TUX IIECTU JHEH. S XapakTepusyro 3Ty paboTy Kak BOMHCTBYIOILEE
UCKYCCTBO CEpAlla, DSIUTET ‘“BOMHCTBYIOLIEE” OTHOCUTCS K CHUJIBHOMY U aKTHBHOMY pa3yMy,
CBOWCTBEHHOMY JYXOBHO OJIarornoJlydHOMY CYILECTBY. MHE€ HpaBUTCS aHAJIOTUSl C BOMHCTBYIOIIUM



XYIOKHHUKOM — 4YeM OOJbIlIe B JABMKCHUSAX MPAKTHKYIOIIETO MPAKTUKH M TOYHOCTH, TEM CHJIbHEE
KaauOpoBKa OayaHca, KaKk y KJIMEHTa, TaK M Yy MPAaKTHKYIOIIero. B HemaBHEM pPaauOUHTEPBBIO C
BBIJTAFOIIMMCS TAaBAMCKUM IIEITUTENIEM, 5 HACIaXJaIach TEM, YTO OH CKa3asl: Kak ObLIO ObI 370pOBO, €CIIN
Obl paboTarIue ¢ PHEPrueil BKIAABIBAIM B CBOIO pabOTy TaKoe Ke KOJIWYECTBO IMPEIaHHOCTH U
MPAKTHKH, KaK MPAKTUKYIOIHEe BOMHCKHE UCKYCCTBA!

BAJIAHC 1 HECKOJIBKO CJIOB O LHEJIMTEJIbCTBE

OcnoBHas 1enb Texuuku bamancupoBkun DOMII — OGamancupoBate U ykpermsite YKC, yto
crocoOcTByeT obmemy Onaromosyunto MHIAMBUAYYMa. C MpOJOKEHHEM OCYIIECTBIICHUS Ooiee
MIPOJBUHYTHIX YpPOBHEW OanaHca, pacTeT AYXOBHOE OJaromoiydhe U JOCTUTAIOTCS HOBBIE YPOBHU
pacmmpenus. Takoe Ojaromonydne MOXKET CTHUMYIUPOBATh CHOCOOHOCTh ‘“UCHENATH” JPYTHX W
“ucuensatecs’ camomy. Pabotas ¢ YKC, mpakrukyromuii Texuuky bamancuposku DOMII ucnenser

IPYTUX.

Ha Bcem MMPOTAKCHUN HUCTOPUHU, O LCIUTCIBCTBC OBLIM HaIIMCaAHBI TOMaA, U JaxKe ceiiuac MeI
OpoaoJKacM pPa3BHUBATh HaAIIC OIPCACIICHUEC TOI0, YTO TAaKOC LCIUTCIbCTBO. Hmes Oole3HL HIIH
paHCHHUC, TCJIO YaCTO MOXCET H3JICHHUBATH cebst caMO, HO HWHOrJa, Mg OCYHICCTBJIICHUA LCIUTCIBCTBA
Tpe6yeTC;[ IIOCTOPOHHAA IIOMOIIb. BLI6I/IpaH YMECTHBIC MCIAUIIMHCKUC /WA XOJUCTHYECKUE MCTOABI
JICYCHHA, MOXHO pacCMaTpuBaTb MHOKCCTBO BaKHBIX (baKTOpOB. B 1100011 crcTeMe MEBIIIJICHUS BCE
OCINTCIIBCTBO — 3TO CaMOICINTCIIBCTBO.

OcHOBHasi poJib Bpauya, aKyINyHKTYpHUCTa, IIaMaHa WM JII00OW Opyroi jevaiied JUYHOCTH —
o0ecrieueHrne eCTeCTBEHHOW CIOCOOHOCTH MalueHTa ucuensaThes. Kakum Obl HU ObLIT BBIOOD, KaKIbIi
WHIMBUYYM MMEET IpaBo BOCTPeOOBATH CBOIO POJIb B MPOIIECCE, KOTOPBIM MbI Ha3bIBAEM HCIIEICHHEM.
Ponb camoycuiiennst MoKeT ObITh OJIHUM U3 TJIaBHBIX (DAKTOPOB B MPOLIECCE LIETUTENHCTBA.

JHlaxxe Oosesi, 4elOBEK MOXET HaXOJUThCS B COCTOSIHMM Oaromonydyusi W ycuieHus. 51
ybenunach, 4TO 3TO MCTHHA, HA CBOEW COOCTBEHHOM M3HM M Ha >KU3HAX KIMEHTOB M CTYACHTOB, C
KOTOpBIMHM paboTasia. DHepreThueckoe NpeObIBaHWE B 30JI0TOM COCTOSSHUM OajaHca, COBEpIIEHHE
JeicTBUs M3 MecTa OanaHca BHOCST CBOM BKJIaJ B CO-TBOpEHHE CaMOW MPOCBETICHHOM >KH3HH,
HE3aBHCHUMO OT BHEIIHUX 00cTOosATENbCTB. B pabore OMII cHauana mbl hokycupyemcst Ha YKpEIIeHUUH
WHMBUJyyMa, a 3aTeM BCE€ HAJCTpauBaeM Haj 3THM. boje3Hb MOKeT ObITh (PU3MUECKON, MEHTAJIbHOM,
CUTYaIIMOHHOW WJIM UMETh JIPYTyro npupoay. Hekoropeie naxe mpocst ceanc DMII, uToOb1 moMoub UM
NPUHATH QU3NYECKYIO CMEpTh. S| He paccMaTpHUBalO CMEPTh Kak MopakeHue, a kak nepexox. Kak Oyner
BUJTHO W3 MPOAODKEHUS 3TOM KHUTH, s aOCOJIOTHO TepruMa K JIF0OOMY YelIOBEYECKOMY CYIIECTBY,
o0yajarolieMy MpaBOM OINYIIaTh M 3HaTh O CBOEM CAMOYCWJIGHMH B JI000OH JaHHBIA MOMEHT,
HE3aBHCHUMO OT OOCTOSITETILCTB €ro KU3HHU !

Moii onbeIT W ombIT yuuTened M mnpakTUKyommx TexHuky bamancupoBku OMII Oyner
IpPEACTABIICH B CIENYIOLIEH KHUTe — Bo3podicoenue 21eKmpomMazHumHbIx 3aK0HO08 110061U.



“... 0ap mupy u mem, Kmo e2o npumem’’.

Puuapn bax. Yatika no umenu Joiconaman Jlusunecmon

T'naBa 10

Hoewtii copuzonm

Ilpu3wbie K ynugepcanbHoli Kaiuodpoeke

MOIIHOE ITPOBYXX/IEHUE

Houbto 11 centabps 2001 roga s mpocHyinach OT CHUSIOLIEro B KOoMHaTe cBera. CHauana s
MoJiymMalia, 4To KTO-TO 3aXeT CBET B OKHE BTOPOro 3Taxka. CTaHOBSCH O0Jiee BHUMATEIbHOM, S OCO3HANA,
qTo CMOTpIO Hp?[MO Ha KOCMI/ILIGCKYIO CCTI). B TOT MOMCHT CETh BBITJISIAC]Ia COBCEM HO-ZIpyFOMy, YcM B
moboe apyroe Bpems, Korma s ee Buaena. Hexotopoe Bpemsi s HaOmronana B CeTu yHHMKaJIbHBIE
HaTTepHI)I, HEC HpI/IXOI[H HN K KAaKUM BbBIBOJAM MW HE€ JACJIasd HUKAKHUX CY)KIIGHI/II\/JI. HOTOM A yCHy.]Ia,
TOOOMBITCTBYS: “‘B ueM pazHuiia?” U TONbKO MO3IHUM YTPOM CIIEAYIOIIEro THS S OCO3Haja, YTO YacTh
Cetu, npecTaBisionas ceosl 4eI0BeUeCTBY, OblIa CHIIbHEE, YeM KOT/1a-TM00 paHbIIIe.

CeszpiBatomiast Bcex Hac CeTb yKkpenwiach COOBITHUAMM MpeAblayliero JHs. Mupooe
YeJIOBEYECKOE COOOIECTBO HMCIBITAIO HACTOATENbHYIO MOTPEOHOCTh MPOOYIUTH MPU3BIB K €AUHCTBY.
Kak rpaxkpane muiaHeTbl, Mbl 3HaeM, YTO JOJDKHBI IOJHHUMATHCS BBILIE HEHABUCTH, PaCIIUPSThH
MacmTaObl CBOEH TEpIUMOCTH M OTKPBIBaTh HOBBIE YPOBHHU COCTPAJAaHUs U MPHUHATUS OJUH APYroro.
Celiyac KaX/blil ©UMEET 30JI0TYI0O BO3MOYKHOCTb YUYHMTHCSI MIOJHUMATHCS BBILLIE HAIIETO OFPaHUYEHHOIO
noHMMaHus J1o0BU. KoJuleKkTuBHOE co3HaHME C03/1a10 HOBOE OTKphITUE. [loHUMast, uyTO 2Hepeus n00BU
— CIEAYIOIMM Inar, cedyac CepAlle 4YelIOBEeYeCTBA T'OTOBO YAEPKHUBAaTh HOBYIO JHEPIrEeTUYECKYIO
nuHaMuKy. HoBoe BeIpaskeHHe J1I00BU JIpyroe, U Bbl y3HaeTe 00 3TOM, Korja 3To ucieitaere. CoObITHs
11 cents10ps HaBcerja HAC U3MEHWIIU, U YTO MBI JIEJIa€M C 3TUM U3MEHEHHEM — B HALIIUX pYyKax.

OBBE/IMHEHHLIE B JIYXE

29 centsi6ps 2001 roma, B 9 yacoB Beuepa, HaunHas ¢ HoBoil 3enmanauu W janee mo BCemMy
3eMHOMY ILIapy, 4epe3 Bce BpeMeHHbIe 30HBbI (ABcTpanusi, Manaitzus, ['onkonr, Cunranyp, Unaus,
Wzpauns, Typums, Utanus, 1lseitnapus, I'epmanusa, ®panuus. BenukoOpurtanus, CLIA, Mekcuxka,
["aBaiiu 1 MHOTHE Jpyrue cTpassl), npaktukyomme IMII u Yuurens mo BceMy MUpy 0ObeIMHUIINCE,
yT0OBI faTh ceanc Pa3zpl 1 OMII yHUMKaTpHOMY KIMEHTY — CO3HAHHUIO 4eloBeuecTBa. Takike, rpyrmima
COrJIaCHJIach JaBaTh TOMY K€ YHUKaJbHOMY KJIMEHTY ocTaBluuecs (a3bl TexHuku: 10 oxTsa0ps, 11
HOs10ps u 12 nexabps 2001 rona. Yuuresns U NpakTUKYIOLUE TOKISUTUCH TPOAOKATh 3TOT LIKKII JI0 TEX
1op, MoKa 3To OyAeT yMECTHO.



UToOBI TOHATH 3TOT MPHU3BIB K YHHBepcanbHON KammOpoBke, maBaiiTe pacCMOTPUM OJHO W3
(byHI[aMCHTaJIbHBIX, TIO3BOJIAOIINX KaJII/I6pOBKy CBOMCTB — HU3MCHCHUA, HAYAaBIIUECCA B CaMUX HaAIIUX
bu3znyecKkux Teax.

I'OPMOHbI 1 ®UBNYECKA 5BOJJIIOLINA — XUMUKO-BUOJIOI'MYECKA A CBA3b

XuMHUecKasi CTPYKTypa 4eJIOBEUECKOI0 TeJla UTPAeT BAXKHYIO POJIb B 3BOJIIOLIMOHHOM IpOLIECCe.
Jluera, cnenuaibHbIC MUIIEBbIE M00aBKH, (U3NYECKHE YIPAKHEHHS, NTaXKe BO3AYX, KOTOPBIM MBI
IBIIIMM, COCTOSHUE yMa — BCE€ BHOCHUT BKJIAJ B 3Ty XUMHUECKYIO CTPYKTypy. OAHa M3 XUMHKO-
OMOJIOTMYECKUX CHCTEM, UTPAoIasi pojib B HAIICH 3BOIIONMH, - DHAOKpUHHAs CucTeMa 4YeroBeKa.
OHAOKpPHHHAs cHCTeMa — OJ{HA U3 (PU3MUECKUX KOMHMM TOHKOIHEPTeTUUECKUX CTPYKTYP, (GOPMUPYIOIIUX
HAIlli SHEPreTHYeCKUe Tesla. DHAOKPHHHBIC JKENe3bl BBIACISIOT OYCHb CIEeHU(pUYECKHE XUMUYECKHE
BEIIIECTBA, KOTOPbIE BBICBOOOXKIAIOTCS B XMMMIO TeJla B ONpPE/EICHHbIE BpeMeHa U C 0COOBIMU LIETISIMH.
WX cekpernny Ha3pIBAIOTCS ropMOHaMH. [ OpMOHANIbHBIE CEKPELIMU UTPAIOT KIIIOUYEBYIO POJIb. BO3MOXKHO
JIM, 4YTO MTHOBEHHBIH CABUI B TOPMOHAJIBHBIX CEKPELHUAX OTKPOET HOBbIE 00JACTH B MO3I€ U 3allyCTUT
CIOCOOHOCTh yMa, WJIM CO3HaHUS, BOCIPHHHMATh Oojiee BBICOKYIO peanbHocTh? 1960-e¢ ross
O3HAMEHOBAJIMCh MAacCOBBIM JIBUKEHHUEM I10 PACHIMPEHHIO CO3HAHUS C UCIOJIb30BAHUEM XHMHUYECKHUX
BEIIECTB. OJTa KaMmaHus OblIa TpeOOBaHMEM KOJUICKTHBHOTO CO3HAHUS OTOPOCHTH OTpPaHUYCHUS
HOpMaJIbHOCTU. MOXKHO JIU cenaTh 3T0 00Jiee IPOCThIM CIIOCOO0M, KaK YacTh OOBIYHOM MOBCEIHEBHON
KHU3HH, O0€3 HaApKOTHKOB, 0€3 MOTEepH pacCyaKka WM COCTOSHHUS ‘‘cymacmiecTBus’? B HoBOM
TBICAYENICTUM Mbl yYUMCs elle INyOXe BXOAWTh B CBOM ‘‘4”, 4TOObI HAMTU KIIIOY, OTHHPAIOIIMN
OorarcTBa Hamel xummueckod “‘pabpuku”  Hipkecnemyromee — ympakHEHHE CO3JaHO IS
CTUMYJIUPOBaHMsI SHIOKPUHHON CHCTEMBbl TakK, YTOObl OHAa MOIJAa CO34aBaTh OPMOHAJIBHBIA OajaHc,
CIIOCOOCTBYIOIINIT SBOJIOIIMOHHOMY CKa4Ky B CO3HAHHH.

TEXHUKA BAJIAHCUPOBKHU OMII: YIIPA’KHEHUE “CITHPAJIBHAA O9UCTKA”

CrnupanbHas ouncTKa — HEOOJIbIIas, HO Ba)KHAsl 4YacThb MH(OPMAIINH, COEpKalleiicsl B MOTHON
Bepcun Texuuku banancupoku OMII. OCHOBHOM MaTTepH ATOTO YNpPaXKHEHUs BIEPBbIE ObUI 3amKMCcaH
JOJTOXKUTENbHULEH, ydyeHbIM-MeTapu3ukoM Xanaccoil PobGeprc. Xamacca — kpacuBas M Mynpast
MO’KUJIasl JKEHILMHA, BBI3bIBAIOIAsl YBAXKEHUE OJTHUM CBOMM IPUCYTCTBHEM. BriepBble s mpounTanga 3To
ynpaxkanenue B 1987 romy u oco3naina, kak oHO BakHO. Kazanoch, Xamaccy pasBiekasno, 4To 5 cowia
ylpa)kHEeHHe TaKuM BakHbIM. OHa 3aMeTHiIa, YTO “‘CHacTIMBA, YTO KTO-TO CUUTAET €ro Moje3HbM”. S
MoJIyunsa pa3pelieHne HCIOiIb30BaTh 3TO YIPa)KHEHHE JIIOOBIM YMECTHBIM JUisl ce0s obpazoM. OHO
CTaJIO DSHEPreTUYECKHMM HWHCTPYMEHTOM, OTKPBIBIIMM M TOATOTOBUBIIMM MOE IIOJ€ JJsI BCEro
npuxoasmero! B 1996 rony, xorma Xagacca coBeprimiia mnepexoi, el Obuio cro jer. S ¢
6J1ar01apHOCTHIO MTOYUTAIO €€ MYAPOCTb.

3akiounTeNbHas 4YacTh YHpaXHEHUs Obula “mpemiokeHa” Manenbkoit Cokonuxoi, Moei
MOJPYrod — WHAEAHKOM, HocuTenbHMLIEH TpyOku Jlakora. “3Be3nHas >KeHIIMHA! - mo0sme
norpeboBajia OHa OJHaXAbL. - UTO ThHI Jenaenib, YTOOBI CHOBa CBS3aTh 4YeJOBeKa ¢ 3emien?” 3a
MPOIIEIINE TECITUIIETUS YIIPAXKHEHHE ellle 0O0JIbIIe Pa3BHIIOCh, HO COXPAaHUJIO OCHOBHOM MATTEPH.

B cBoeii coBpemenHnoit ¢popme “CrnmpanbHas O4UCTKA TTOMOTAET MOJATOTOBUTh SHEPTHIO Tella K
0oJ1ee MOIITHOMY 3apsiy, KOTOPBIA ceiiuac MbI CIIOCOOHBI YIEPKUBATh U UCIIOJIH30BATh B TIOBCETHEBHOM
*u3HU. Kak 0co3Hal0T MHOTHE, CBSIIEHHOE COOBITHE, KOTOPOE MBI MCKaIH, YK€ MPOU30ILIO0, U 3TO —
MBI, caMa pPEAbHOCTh Hamiero cymectBoBanus! [TounTast cebst M CBOIO KHU3Hb TaKUM O0pPa3OM, MBI
nountaeMm Mcrounuk wim TBOpIa HaIIETo0 CyIIECTBOBAHMS, HE3aBUCUMO OT TOI'0, KAKUM MBI €TI0 BUJUM.



Ecnu BBl 310 BBIOMpaeTe, yrnpakHEHHE MOXKHO YMTaTh MemiieHHO. Ho Kak TONBKO BBI ¢ HUM
OCBOUTECh, BBl MOXKETE€ [BUTaTbCsl TaK OBICTPO, Kak BaM HpaBUTCA. Bbl MoXeTe mpOCTO
BU3YaJM3UPOBATh SHEPreTUUECKUE MTATTEPHbI, YUTASL BCIYX ITYHKTBI C IEPBOTO IO JBEHAAATHIN.

1 - 30JI0TOH CKEJIET

OmyTuTe, MOYYyBCTBYHTE, IPEACTABbTE WM MOJyMaWTe O 30J0TOM 3HEPIUHU, BpALLAIOLIECs 110
4acoBOM CTpeJKe oA BallMMU HoramHu. [103BonbTe 3TOM 3HEPrUM NMPONMTATH CTYNHH. MUHEpaIbHBINI
COCTAaB KOCTEH JeJIaeT CKEJIET XOPOLIMM IIPOBOJHHMKOM 3TOM TOHKOM »Hepruu. Temepp, KOCTOUYKA 3a
KOCTOYKOM, HalpaBbTe 30JIOTYI0 SHEPruI0 Mo BceMy ckeneTy. IlomHumaiite ee BBEpX IO KOCTOYKAM
NaJIBLEB HOT, IO BCEM KOCTSIM CTOIIBI, JIOABDKKAM, BBEPX K KOJICHHBIM YallleyKaM U 10 KOCTsAM Oenep.
HanpaBbTe dHEpruio BHM3 K KOIYHMKY, BBEPX IO KPECTIy M JAajiee IO IO3BOHOYHUKY. Mckymaiite B
30JI0TOM SHEPIUM KaKIAbl MO3BOHOK. [logHMMaNTe NOTOK PHEPIrUM K KOCTSAM ILIEY U JIONATOK, IIOTOM
BHU3 10 KOCTSIM I'pyJH M BOKpYT pebep. HanpaBpTe 3070Ty0 SHEPrui0 BHU3 M0 KOCTSAM PYK K KHCTAM U
KO BCEM MAJEHBKMM KOCTOYKaM PYK W IaiblEB. Tenepp HalpaBbTe CBOE BHUMAHHUE M 3HEPIUIO I10
KOCTSIM BBEpX K LIee, BOKPYT UelIIoCcTel, uepe3 3yObl M CKyJbl. TOJIBKO UTO BBl HCKYNAIM BECh CKEJIET B
30710TOM 3Hepruu. [103BosIbTE NMPUHTH YYBCTBY WJIM OIIYLICHUIO, YTO KOCTH BAlIEro Teja U3JIydaroT
30JI0TYIO0 3Hepruto. [11y0oKko JplmTe U pacciaadbTech.

2 —30JIOTOM MO3I'

[lepemecTrTe BHUMaHUE BHYTPb CBOETO CBAILICHHOI'O MO3Ta U BBIPA3UTE HAMEPEHUE, YTOOBI MO3T
BIIUTAJ] 3Ty 3Hepruro. HauHure ¢ KOpbl TOJOBHOTO MO3ra, C CEpOro BEIIECTBA, MOKPHIBAIOLIETO BEPX
mo3sra. IlpsMo mox cepsiM HaxoauTcsi Oesoe BelecTBO — camas Oosbluas yacTh Mosra. Ilo3Bonibre
0elloMy BeIeCcTBY Kak ryOka BIUTATh 30JI0TYIO dHEpruto. Baie co3Hanue cOamaHcupyer “omymieHue”
30JI0TOM 3Hepruu B obeux mnonymapusx. OnHa u3 QyHKIU O6ernoro BeliecTBa — MOMOIIb BO BCeX
AKCTpaceHCOpHbIX BocnpusaTusax. Chokycupyiite BHUMaHuEe MEXIy OpOBSIMH, HEMHOTO BBIILIE€ U BIUIyOb
Ha 2.5 cM. 3aech Bbl OOHapyXHUTe TMIO(GHU3 — MAIECHBKYIO Kele3y rpyuieBuHol ¢Gopmbl. Hampasbre
30JI0TYI0 SHEPTHIO TaK, YTOOBI OHA MOJIHOCTBIO OKpYXKMJIa 3Ty MaJeHbKYIO JKeJe3y, 3aT€M BbIpa3uTe
HaMepeHHe, uYTOObl PHEPrusl MOJHOCTBIO BIUTanach. IIpoBOJs SHepruro uepe3 jkejie3y, BBIPA3HUTE
HaMEpEeHHe TaK aKTUBUPOBATh B TEJe TOPMOHAIBbHBIE HM3MEHEHHS, KaK 3TO YMECTHO /JIs Bac s
COBEpPILIEHMS CIEYIOLIET0 BOIOIUOHHOrO Imara. ['unogus — neppas ToYka KOHTaKTa, YHEPT€THUECKU
CBsI3aHas C IMIUIIKOBUIHOMN KeJIe30il.

Teneppr mnepemecTuTe BHHUMaHHME B LIEHTP Mo3ra. OJTOH 00JacTH WHOTJA MPUIKCHIBAIOT
HaXOXKJCHUE CBSIIEHHON IMOJIOCTU. 3/1eCh Bbl OOHApPYKUTE IMIMIIKOBHJHYIO JK€Jle3y; 3TO MaJleHbKas
xene3a B popMme (aconunbl. HanpaBeTe sHEPruto Tak, 4ToObl OHA OKPYKHJIA IIHIIKOBUIHYIO JKEJe3y, U
BbIpa3uTe HaMEpeHHe, YTOObI B HEE BIHUTAIOCH CTOJBKO 30JI0TOM YHEPTUH, CKOJIBKO BO3MOXKHO. Takxke,
B 3TO#1 00yacTy MO3ra Bbl HaiiieTe runorajgamyc U tajgamyc. Tamamyc - BeepooOpa3HOW (opMBbI OpraH,
COCTOSIIIMIA U3 CEPOro BELIECTBA, IOKPHITOrO OEJIBIM BEIIECTBOM. /[Ba oT/ena TanaMyca pacioioKeHbl B
ABYX MOJyHIapusax mosra. TamaMmyc oTBedaeT 3a CHIIy BU3yalau3allMH, KOTOPYIO Bbl HCHOJIb3YETE MPSIMO
ceifuac. Busyanusupyiite win npeacTaBbTe, KaK TalaMyC M3JIy4aeT 30JI0TYIO DHEPTHIO B BHJIE 30JI0TOU
6a0ouku! Beipa3sute HaMepeHHe yCUIINTh BbIpaKeHHE CBOEH CBSIIEHHOMN NMPUPOIBI.

Ilepemecture cBO€ BHUMaHKE B 3a/IHIOI0 YacTh OJIOBBI; CPOKYCHPYHTECh HA OCHOBAaHUM MO3Ta.
3n1ech HaxXOOUTCA SHULEBUAHOM (OpPMBI OpraH, Ha3bIBaeMbIil BapoiueB Mo3r. [IpencraBbTe, Kak 3TOT
AWLEBUAHOM (OpPMBI OpraH, BapoJUEB MO3I, BECb CHAET 30JIOTHIM CBETOM. VM HakoHel, CHIIbHBIM



HaMEPEHUEM HaIpaBbTE 30JI0TYIO SHEPTHUIO BHHU3 0 MO3BOHOYHUKY. BBI TOJIBKO YTO MPHUAATH SHEPTUIO
cBoeMmy Mo3ry. [11y0oKo AbIHTE U pacciadbTech.

3 —-DOHAOKPHUHHASA CUCTEMA

Teneps nepedokycupyiiTe BHUMaHUE U HAYMHAWTE HAMPABIIATH 30JIOTYIO YHEPTUIO BHU3 4Yepe3
SHIOKpUHHYIO cucteMy. CHavana CQOKYCHUpYHTE 30J0TYIH0 SHEprul0 B MapalUTOBUIHON U
LIIUTOBUIHOW 3JKeJe3aX B HWXKHEH dvacTtu ropna. Belpasute HamepeHue, 4TOOBI 30J10Tas 3HEPIUs
BJIMBAJIACH U IIOJHOCTBHIO BIIUTHIBAIACH B 9TH JKEJIE3bI.

Boimie cepmeyHoro 1meHTpa, MOJA TPYIMHOM, HAXOOUTCS TUMYC (BHJIOUKOBas Kelesa).
OHEpreTM4YecKuil LEHTP, CBSI3aHHBIM C TUMYCOM, HA3bIBAETCSl BBICIIMM CEPACYHBIM LEHTPOM. OTa
JKelle3a U DHEprusi 3TOM o0NacTh — BaKHasg TOUYKA 3apOXKIEHUS HU3IYYCHHs 30JI0TOW HSHEpPrHH B
¢dusnveckoM Tene. YCHUIICHHE H3IIydYarolIelcsi U3 CepIEeYHOr0 LIEHTPA SHEPruM — OJUH U3 KIIOYeH K
CHJIBHOMY BBIPQKEHUIO HaIIe SJIEKTPUYECKON MyXOBHOM MpUPOIbL. YCHIMBas CIOCOOHOCTH
BBIPAXKATh AIEKTPUUCCKYIO DHEPTUIO, MBI MOKEM YCKOPHUTH MPOIECC UCLIENEHHUs, KOT/Ia TeJIO BBIILIO U3
paBHOBecHs. B Hammx MHTepecax CTUMYIUpPOBaTh 3Ty oOiacTh. HampaBbTe 305I0TyI0 PHEpPruio Tak,
9TOOBI OHA OKPY)KHWJIA THMYC WU TOJHOCTHIO B HETO BIIUTANACh. YCHJIBTE CBOE HAaMEpPEHHUE; THUMYC
HAMOJHSAETCS 30JI0TOM AHEPrUeil U TIOCTUTaeT TAaKOTO COCTOSHUS, KOT/a M3JIyYeHHE 30JI0TOW dHEPrUuu
MIPOHUKHET B KAXAYIO0 KJIETOUKY BCei obmactu cepana. Busyanusupyiite, kak Bcs cepaedHas 00aacTh
U3ITy4aeT 30J10TOe CUsiHKe!

[lepemecTuTe BHMMaHue Ha cepeuHyro Mbiy. Cepaie He SBISeTCS YacTbi0 SHAOKPUHHON
cuctembl. OHAKO, TIEPUKAP]] — MEIIOYEK, OKPYKAFOIIHNA CEPIIE, - MOXKET HAIMOIHATHCS HECKOJIBKIMH
JParolieHHbIMH KaIUISIMH TOPMOHAJIBHOM KHIKOCTH. JTa >KHJIKOCTh BHECET CBOW BKJAJ B YCHJICHHE
W3ITydeHUs CepJICUHON SHepTun. BeIpasute HaMepeHre 3all0JIHATE CEPIIIE 30JI0TON YHEPTHEH IBOTFOIIHH
U JIIOOBH.

CneBa OT mynka HaxoIUTCSA MOPKeNynouHas jkene3a. CTUMynHMpyst 3TOT OpraH 30JI0TOU
SHEprueil, BrIpa3uTe HaMEPEHHE YCHIIUCh CBOIO CIIOCOOHOCTH MPOJOJIKATh MEPEBApUBATh U YCBaUBATh
JHEPreTUYECKUE U3MEHEHHUS, IPOUCXOASIINE BHYTPU BCEH Balllel CYIHOCTH.

Tenepb HalpaBbT€C BHUMAHHWC B HUWXKXHIOIO YaCTb CIIMHBI, Ha HAAINIOYCYHHKH. Ha)IHOLIe‘-IHI/IKI/I
PacCIiOJIOKCHBI BBIIIC ITOYCK. BOCHOHBSyﬁTeCB 30JIOTBIM CBE€TOM H BBIPA3UTC HAMCPCHUC IMOJIHOCTBIO
BOCCTAHOBHUTDH HAAIIOYCUYHUKH.

IlepemecTuTe CBO€ BHMMAHUME HEMHOI'O BHU3 — HA IIOJIOBBIE JKEJIE3bl: SUYHUKU WIN SUYKH.
VY nepxuBaiiTe 30J10TOM CBET B 3TOM yacTh Tena. [IpocBeTieHne BO3MOKHO B KaXAOW KJIETOUKE BaIIEro
TeNa, BKJIIOYas KJIETOYKM HUXKe Tanuu. HampaBbTe sHepruio BHH3, depe3 Oezpa, JISDKKU, JOJBDKKH U
ctynHu Hor. Ceituac ¢pu3znyeckoe Tejao MponuTaHo sHeprueil. [1y0oko aplmuTe U pacciadbTeCh.

4 — ODHEPI'MA BOKPYI HOI'

Ceityac sHEprusi Kpy>KUTCSI BOKPYT HOT 110 YaCOBOM CTPEJIKE M CO3/1A€T CHIIBHBIN 3a3€MIISFOIIMI
spdext. Ykpenure 3azemisiommidi 3pQGEeKT NOHMMAHMEM TOro, KaK BaXHO MMETh TIIyOOKYIO
B3aUMOCBSI3b C DHEpruer 3emin. Takoe CBAIIEHHOE 3a3eMJICHHE BHOCHT CBOWM BKJIAJ B CIIOCOOHOCTH
yaepKuBaTh OoJiee BBICOKHE DHEPIHH, ceidac JOCTyMHble HaM. YacTora BUOpanuu MEHSETCS;, OHa
HaYMHAET MATKO MOJHUMATHCS [0 SHEPreTUIECKOMY IOJII0 B BUAE KOHIIEHTPUPOBAHHOIO 30JI0TOTO JIy4da



CBETa W 3Hepruu. Mbl OyJeM HaIpaBisITh ATOT 30JI0TOM Jyd 4epe3 KaKIyI0 IHEPreTHUECKYyI Yakpy,
CBSA3aHHYIO C cHcTeMoi >keine3. Korma uepe3 sHepreTuyeckue 4akpbl HOT' Bbl HAYMHAETE HAIPABIATH
SHEPTUI0 BBEPX K OCHOBAHUIO MO3BOHOYHHMKA, WHOTJA W3MEHEHHE DHEPTUU MOXKET OIIYIIAThCA Kak
M3MEHEHUE TEMIIEpaTyphl UM MTOKAJIbIBAaHUE.

5 - OCHOBHOII LIEHTP

[TepemecTuTe BHHUMaHME Ha OCHOBAaHHUE ITO3BOHOYHHMKA. [Io4yBCTBYNMTE, OLIyTUTE, MOAYMAWNTE
WM TPEJCTaBbTe CUSIOUIYIO0 cepy KpacHOM KU3HEHHOM sHepruu. Koraa 3010Toi Jiyd MATKO BXOJIUT B
3Ty cdepy, KpacuBBI MATTEPH B BHJE BCHBIIICK 30JI0THIX 3BE3J0YCK HAUWHACT (POPMHUPOBATHCS H
M3ITy4aThCsl BO BCEX HaIpaBiIeHUsX. Bolpasute HamepeHue 01arocioBUTh, YKPEMUTh U cOaTaHCUPOBATh
SHEPreTUYECKUN LIEHTP OCHOBAHWsA MO3BOHOYHHMKA. [locTynas Tak, Bbl CO3JAETE CBSLICHHBIE OCHOBBI
CBOCH CYIIHOCTH, HEOOXOIUMBIE, TTOKA BBI MIPOIOKAETE HHTETPUPOBATH IHEPTHIO CBOEH 00KECTBEHHOM
npupoapl. Jlyd 3070TOro cBera NMOJHUMAETCA B CICAYIOIIMM dHEPreTUYECKUN LEHTP — CEKCYaJbHO -
TBOPYECKHU.

6 — TBOPYECKO-CEKCYAJIBHBIM LIEHTP

[Toka ay4 30JI0TOW SHEPTrUU MOJHUMAETCS K CEKCYalTbHO-TBOPUYECKOMY LIEHTPY, CHOKyCcUpYTe
BHHMAaHUE Ha OpaHkeBoM cdepe TBopuecTBa. M3 Hee 30J0TOM CBET TOXKE U3JIy4aeTCs B BUJE 30J0THIX
3Be3704ueK. Bripazute HaMepeHne 3a00TUTHCS O TOM, KaK Bbl BBIPXKAE€TE CBOIO CEKCYAIbHYIO SHEPTHUIO.
CeKCyaHLHaﬂ OHEPIrUd — 4aCTb JKU3HEHHOM CHJIBI U MOXET OBIThH HaIlipaBJICHA Ha IIOMOIIb 3BOJIOIHH.
Taxxe, 9Ta 007aCTh — CpeAOTOUNE Ballero TBopyecTBa. HampaBbTe MOTOK 3TOM SHEPrUU HA MOAJIEPIKKY
yCWJIMH CO-TBOpUECTBa B CBOEW JKM3HU. Bblpasute HamepeHue O0J1arocioBUTh, YKPENUTb U
cbamaHCHpOBaTh 3TOT LEHTP. [pimuTe.

7—HEHTP COJIHEYHOI'O CIUIETEHUA

JIyd 30510TOH SHepruM JBHMXKETCS BBepX. HampaBbTe 30JI0TYI0 3HEPrui0 B XKeNTylo chepy
COJHEeYHOro crieTeHus. Iloka 30moTast SHeprust pe3oHUpyeT C 3TOH 007aCThIO, BBl MOKETE OLIYIIATh,
4yBCTBOBAaTh, 1yMaTh WJIN NPEICTABJIATH NATTEPH, MOXOKUHN HA MOACONHYX. [loMHMTE, UTO COIMHEUHOE
CIUICTEHHUE TaKXKe U3BECTHO KaK MECTOHAXOXKICHUE IOJCO3HAHUS; U BCE TPAaHU 00pa3a CBEPKAIOILEro
MOJICOJIHYXa SIBJIIFOTCS HAallOMMHaHMEM 000 BceX TpaHsx Bac. ['7yOOKo JbIIIMTE W IO3BOJIBTE cebe
MPOCTO OBITH!

8 — CEPJIEYHBIN LIEHTP U BLICIIEE CBEP/ILIE

Teneps HampaBbTE CBOE BHMMAHHE W 30J0TOM JIyd DHEPIrHH BbIIIE - B KPACUBBIN 3€JICHBIN
U3YMpYZ cepledyHoro neHrpa. IlouyBCTBylTe, Kak 3HEPIUs BCIBIXMBAET KPAaCUBBIM KaJEHJTOCKOIIOM
30JI0TOM M 3€JICHON SHEPruu, MyJbCUPYS B BUJE CIOXKHBIX MaTTepHOB. Kaxkplif U3 HAC XpaHUT B CBOEM
CepAle YHMKaJIbHBIN Kycouek TBopua, u Bce BMecTe Mbl co-TBOpsieM OpnHo. Ilepemecture BHUMaHME
BBIIIIE cep/la — B 001acTh TUMyca. ITy 00JacTh MbI Ha3bIBaeM 00JIaCThIO BBICHIETO CEepAlla. 3/1eCh BbI
OOHapy>KUTE KOHIIEHTPALMIO 30JI0TOrO CBeTa. BhIpasuTe HamepeHHe YCHIUCH 3070Toi cBeT. [loka
ceplieuHas HHEPrusl pa3BOpAuMBAETCSd B BHJI€ YHUKAJIBHOTO CBETOBOTO IAaTrT€pHa, BBl MOXKETE
IIOYYBCTBOBATh TEIJIO U IOJHOTY CBOEro cepaua. IlouyBCcTBOBaB WM OIYTHB paBHOBECHE, CHayaila
MOATNHUTANTE JIFOOOBBIO Ce0s1, 3aTEM U3ITyJYalTe €€ BOBHE.

9 — F'OPJIOBOW LIEHTP



[Toka sHeprust MH00BH MPOAOIDKACT W3Iy4daThbCs BOBHE, HAIpaBbTE 30J0TOW JIyd BBEPX — B
rojgyOu3Hy TOpJIOBOTO IIEHTpa. DTOT LIEHTP — 0COObIe BOPOTA; ATO MECTO, TI€ COCAUHSETCS IHEPrus
“KaKk HaBepXy, TaK W BHHM3Y W MEPEBOJAUTCA B MPHUTOJHYIO K YHOTPEOJICHUIO CUIy. DTO LEHTP
BBIp@XEHUS Ballero Kycouka HcTUHbL. [lomMHUTE O cuie ckazaHHoro ciopa. CrapaiiTecb TOBOPHUTH
TOJIBKO TIpaB.ly, faxe 1o Menoyam. I103BosibTe 3HEPrun OTTOYUTH TO, KaK Bbl BbIpaxaeTe ce0s B MHpE.
PaGoras ¢ sHeprueil B ropJioBOM LIEHTPE, Bbl MOKETE€ MEUIEHHO MOBOPAYMBATH I'OJIOBY U3 CTOPOHBI B
CTOpOHY. BBI mouTu 3akoHYMIIM 3TO ynpaxHeHue. Crenaiite riy0oKuil BIOX U nepedoKyCUpynTe cBoe
BHUMaHUE.

10 —- TPETUM T'JIA3

Ternepb CKOHIICHTPUPYHUTECHh U HATIPABBTE JIy4 30JI0TOM SHEPTHH BBEPX — B IIEHTP Mo3ra. Mexy
IIWIIKOBHTHOW KEJIe30H B IIEHTPE MO3ra W THUIMOPU30M ONFKe K IEHTPY J10a HAaXOAUTCS 00JacTh,
W3BECTHAs KakK TPeTui ria3. DHeprus 3nech 1Bera uHauro. Korma 3010ToN Jyd MSTKO MPOXOIUT H
HU3J1y4acTCsd B OTOM BCJIIMYCCTBCHHOM HCHTPE, CBCTOBBLIC MATTCPHBI IIOXOKH Ha MHOI‘OFpaHHBII\/JI
JparolicHHbI KaMeHb. BbIpazuTe HaMepeHune yriryOuTh MyAPOCTh H YCHIIMTh TIOHUMaHue. Bel MoxeTte
MOAYMAaTh O TOM, YTO 3HAYMUT “AyMaTh CEpJIEM M OIIyIIaTh yMoM . Takke 3Ta 001aCTh aCCOLIMUPYETCS
C TeJIeTIaTHEH, ¥ MIECThIM YYBCTBOM, KOTOPOE CEUac MbI pa3BUBAEM C YCKOPEHHOM CKOPOCTEIO.

11 — KOPOHHBI LIEHTP

Hampanss 3010TOH Jdyd B KOPOHHBIM IIEHTp, NepeoKyCUpyiTe U yCUIBTE CBOE BHUMAaHHE.
Korga 3omoTast sHeprusi MATKO 3aKpy4MBaETCs BOKPYT MaKYIIKU TOJOBBI, (POPMUPYETCS YHUKAIbHBIN
MaTTepH CBeTa — HUMO. DTO HPHEPreTHUECKU MaTTepH OObeIUHEHHs. 30JI0Tast SHEPTUS YEIOBEUYECKOM
MIPUPOJIBI CIIMBAETCS C YUCTOTOM 00’KECTBEHHOM MPUPOIBI.

12 - YAEP2)KUBAHUWE U BBICBOBOXIEHUWE

Tenepp riy0OKO BIOXHUTE 4Yepe3 HOC U Ha MHUHYTY 3ajepkuTre apixanue. [1o3Bonbre sHepruu
HapacTaTb. C CHUJIBHBIM HaMepeHHEM BBIJOXHHTE uepe3 poT. Bbiabixas, BH3yanusupyite (OoHTaH
LBETHOM 3HEpruu, MOJHUMAIOIIMNICA W3 TOJIOBBI U CHUPAJIBHO MaJalolINil BHU3 BOKPYTI U 4epe3 Bce
Ballle CYIIECTBO. JTO JBM)KEHUE YKpPEIUIseT Bally JUUHYIO PELIETKY U YIiyOusseT CBs3b C dHepruei
3emiu. Heckonbko MUHYT HaciaxaalTech 3THUM oulyuieHHeM. Bbl gake MokeTe NO4YyBCTBOBATb
OLIYIICHUE JIOMA.

Hamacre, noporoi apyr... YpaxxHeHH€e 3aKOHYEHO.

[Ipemioskenne — HauMTalTe ynpaKHEHHWE HA MAarHUTO(QOH M CIylIaiTe CBOM rojoc, BeAyIIUH
yepe3 ynpaxHeHnne “CrnupanbHas OdncTka’.

Kyoa mvt uoem?

[Tockonbky MBI TPOAOKAEM 3BOJIOLMOHUpPOBaTH, TO e camoe jnenaer u Cerb. Kak
YIIOMHHAJIOCh paHee, Qopmupyiorcss (wim ceidac craHoBstcs npoctynHbiMu B YKC) eme 12
nH(pOpManMOHHBIX BOJIOKOH. Pabora ¢ OMII Ttaxke mnpomomkaer pasBuBathes. [lepBoie 4 asb
Texuuxu bamancupoBku OMII — Ga3oBble AJii HOBOTO pe30HAHCa Hamiero BpeMeHH. CBETOBBIE
mabsioHsl crenyronmx 4-x $a3z (¢ 5-i mo 8-10) TEXHUKH yXe MPEACTABICHBI B MOEM DHEPTreTUYECKOM



noyie. OHU CTAHOBSATCS OYEHb aKTHBHBIMU. U 51 TOTOBA K MX MHTepnpeTauu. Cleayromue 9eThipe Ga3bl
OyayT OKyCHpOBaThCS HA MHOTOMEPHBIX acTeKTaX HaIuX ‘s, 10O MbI MEHSEMCS U MYXKaeM B CBOUX
TBOPYECKHUX CIIOCOOHOCTSAX W JIMYHOM MoryimiecTBe. KoHEYHO, Hall JIMYHBIA PE30HAHC MOBIUSACT Ha
3eMiro.

K 2012 roxy Oynyt paGorats Bce nBeHanuath (as. [locnennue uersipe dassl (¢ 9-it mo 12-10)
OynyT (oKycHpoBaThCS Ha HOBOM pE30HAHCE OpaTrcTBa M POJACTBEHHOH CBSI3H CecTep — SPKOM
OCO3HAaHMM BCEMUPHOW ceMbU. B TO BpeMsi MBI CMOXEM OOpPECTH CIIOCOOHOCTh OOECIICYHTh M C/ICNATh
HOHSTHBIM UCTHHHOE CITY)KCHUE OJJHOTO JIPYroMYy.

B kiacce s yacto roBopro, Kak OjarojapHa 3a OKa3aHHYIO 4eCTb OBITh IPEICTABUTENIEM STOU
paboTbl. MHE MOKa3bIBaJIM KaXKIbIi CIEAYIOMINHI IIar TOJIBKO TOT/1a, Korjaa s Obljia ciocoOHa MPUHSATH 3a
HEro OTBETCTBEHHOCTb. JTa paboTa mpejacraBiseT coOOW OJHO W3 MOHMMAHUM TOrO, YTO MOMOXKET
OCYIIECTBUTH MOTECHIMAIBHYIO PEaJbHOCTh MHpA, MOJHOTO MOTYIIECTBAa. TakuMm o0Opa3oMm, MEHs BCe
ele nopaxaet 0oJiee IMUPOKOe BUAEHUE pabOThl — 51 HAOII01at0, KAK HE3HAKOMBIE JIPYT JPYTY JIFOIU U3
MHOTHX MECT coOuparoTcst BMecTe B oJHOM kiacce. [Ipaktukyromue IMII u3 necartu crpan HEIaBHO
y4acTBOBAJIM B MOJAroToBKe yuurened Bo PdpaHuuu. OHM paboTaji BMECTe M OBICTPO MPEOJOJIeNN
pasnuuusi CBOMX KynbTyp. Kak pa3BuBaromuecst 4elloBEUECKHE CYIIECTBa, padoTasi ¢ dHEpruei, OHH
MOYUTAIN OJJMH JIPYrOro B CBOEM €AMHCTBE M MHJIMBUAYAIBHOCTH. DTO YHUBEPCAJIbHAsl SHEPTHs JIIOOBU
B JIelicTBHH, U 3TO paboTaer! Bce MBI BepuM, 4TO TaKOH Pe30HAHC BHOCUT BAKHBIM BKJIAJ B HCIIEICHUE
IUTaHETHI B 3TO 0COO0E BpeMsl B YEJIOBEUECKOW HCTOPUH.

OHEPI'MA JIIOGBU

Kak BBl Moryim Obl OXHAATh, MOATOTOBKA MHpakTukyomux OMII Bcerna mosiHa omyTuMoin
sHepruu 1o0BU. U kak cienctsue, 101 4acTo 0OMEHUBaroTCs cioBaMu: “f Tebs mobmo”. S ouryiato
OTPOMHYIO JTI000BB K CTYJI€HTaM, KOTJla Mbl BMecTe paboTaeM ¢ 3Toi sHeprueil. Takke s HaclaxIalch
paznesneHneM 4yyBcTB J100OBH. OJIHAKO, MEHS 4acTO YAMBISET, KaK S MOTY TOBOPUThH ‘s TeOs Jt00I0”
JIOASIM, C KOTOPBIMU TOJIBKO YTO BCTPETWJIACh, U 3TH CJIOBA PE30OHUPYIOT C UCTMHOM M CBOOOJION,
KOTOpBIE 51 TO-HACTOAILIEMY OIIyInarw? B momckax OTBETa Ha 3TOT BOMPOC, s OTIPAaBHIACH B 0CO00€
MECTO CO3HAaHHMS U “BCTpETHUIIach” C HECKOJBKMMH CBOMMH JHOOMMBIMU cymiectBamu cBera. (Ecmu
XOTHUTE, MOKETE Ha3bIBaTh MX aHTEIAMH; MOXKETE JaKe CKa3aTh, 4TO 51 UX cebe BooOpasuia). Joporoii
yuTaTellb, B JIIOOOM Cilyyae MHE XOTEJIOCh Obl MOJEIUTHCS C TOOOH ITHM OIIyIIEHHEM B KadyecTBE
3aBEpPUICHUS ITOW KHHTH.

51 Bcerna ouryiana, 4To ypoKu JJIsl CaMOCOBEPIIEHCTBOBAHUS MPUCYTCTBYIOT U MPOAOIIKAIOTCS
Ha Bcex ypoBHsX. IloaToMy g He ynuBuMIIachk, KOrJa OTBET Ha MOW BONPOC MpHIlen B (opMe APyroro
Bonpoca... “Kax Tel mymaemipb, yto eme Thl Morya Obl ckazate?”... [lomymaB MuHyTy, s oTBeTHna: “I
Morjia Obl ckazarh “a moOmo 1ebs B cBere”. C 0100puUTeNbHON yIBIOKOW, OJTHO M3 CYIIECTB CBETa
OOHsJI0 MeHS U ckazano: “OueHb Xopolo”. 3aTeM 3Heprusi 0co00ro MecTa yCHUJIMIACh, OKPYKUJIA U
NpOHM3aJIa HAIlM CYIIHOCTU. Terio cBeTa 3aTOMMJIO BCE TeNOo, W S OUIYTHJIAa COCTOSIHHE TIyOOKOro
YMHUPOTBOPEHHUS. ..

“O4eHp XOpOIIO... HO MBI BHJIUM 3TO HEMHOTO IMO-APYrOMYy’, - ...JJOHECIHCh J10 MEHS MSTKO
CKa3aHHbIE cJI0Ba... “MpbI — JI1000Bb B cBeTe!”

(... m Tem, ko MeHs 3HaeT, TA JIA!)



Koney xnueu



Ilpunoscenue A
buomnoJie

Ceasywuwan naymuna
Mmedncoy pusuyueckoit u monkoii cghepamu

buonone — 3T0 cBA3b MEXIy (GU3NYECKOM TEJIOM U TOHKO3HEPreTHYecKMMH moiasiMu [1].
CymecTByIOT W Jpyrue CBsI3M, TakWe, KaK Yakpbl W aKyIyHKTypHbIE TOYKH. buomone cBs3aHO ¢
(GuU3M4YEeCKUM TEJIOM Ha KBAHTOBOM YpOBHE [1], OHO akTMBHO yIpaBiisieT OMOJIOTHYECKHMMHU IIPOLECCaMHU.
MBI MOXEM TOHATH OHOmoJe Kak d(UpPHOE TeIO0, U3BECTHOE B BOCTOUHOU ¢utocodpun [1]. Cormacuo
Angpero  Jlerene, KoHUenuus ~ OMONOJNS  CIY)KUT  3aMeuyaTesIbHOW  IOJJIEPKKOH  HOBOM
MEXIUCIUIUTMHAPHON cdepe B HayKe — CTHIKY (DM3HUKH, OMOJIOTHH M HayKu O mo3HaHuu. [locBsimennas
3TOMY CcTaThst Quauueckas mooenv obuonons [2] (cm. Ilpunoxxenue B) Hanucana GuU3MKOM U, KOHEUHO, C
TOYKM 3peHHs Ppu3uka. OHa — Ba)KHBIH IIar BIEPE] B OCO3HAHMM IEPBOTO YPOBHS “TOHKON MaTepuu
BbIIIE (PU3UUECKOrO OpraHu3Ma.

HOBAX OBJIACTD ®U3UKHU

JIump HEMHOTHE 3HAIOT 0 (usuke Ouomomis. OTKPHITHE HEKOTOPHIX OCHOBHBIX 3aKOHOB ATOTO
YPOBHSI CO BPEMEHEM IOMOIJIO Obl pacIIMpUTh NMOHUMaHHe (pu3nku Oojee TOHKUX ypoBHeH. KpaTko
00CyIMM HEKOTOpBIE U3 OpocaromuXxcs B Tllaza 0COOCHHOCTEN TUoTe3sl JleTensl o CTpykType OHUomots.
Ham nocuacTinBMIIOCH HIMETH BO3MOKHOCTE nepencyaratb 3Ty CTAaTbIO B NPUIIOKCHUU. I[ance ceroaHs,
MyOJIMKAIUU 10 ATOH TeMe C MEepPCHEeKTUBBI (PU3UKU OYeHb peAKd. MBI BbIpakaeM OIaroJapHOCTb
AHHpeI-O I[eTene 3a TO, YTO OH ACJIMTCA CBOMMMU B3IJIAJaMU U UACIAMHA U IIO3BOJISIET HAIIUM YHUTATCIISIM
JOCTYM K 3TON myOnukanuu. YtoOsl chopmMynupoBaTh BEIIBUHYTHIE B CTAThE TUIIOTE3bI, TOTPEOOBATOCH
onectsiee GU3NIECKOE MBIIIIICHUE.

PEAJIBHOCTbH KAK MEXITPOCTPAHCTBEHHA CBA3AHHOCTD

Ha npoTspkeHMHM Bcel KHUTHM MBI NPEICTAaBISUIM TOYKY 3pEHHs, YTO pealbHOCTh 00ianaer
(dbyHIaMEHTAIBHOM CBSI3aHHOCTHIO TOCPEJACTBOM TOJIOTpaUUECKON WM HEPAPXUIECKON CTPYKTYPHI.
Mp! HaOMr0/1aIM, KaK TaKylo TOUKY 3peHus pasznensior bom, Tunnep, bupaen, KaiiBapaitnen, Hlenapeiik
(cm. Huxe) u Jlerena [1, 8, 9]. BHyTpu kaxkaoro nopsjka, ypoBHS WIH €105, HA KOTOPBIA MbI BIOMpaeM
CMOTpETh, CYHIECTBYET  BHUpPTyaJlbHas, BIOXEHHas B  JIpyrylo peanbHocTh.  Hampumep,
AJIEKTPOMAarHUTHBIE TOJISI TEHEPUPYIOTCS MCTOYHHKAMU WIM “HapylIeHUsIMH~ B MPOCTPAHCTBE Oolee
BBICOKOI'O M3MepeHus [7, 8, 9]. MeHTanbHble 1 SMOLMOHAIIBHBIE ACMIEKTHI HAIIEW CYIIIHOCTH BIUSIOT Ha
s¢upHble U ¢pusznyeckue. 1o cyiiecTBy, Takasi mepcneKTUBAa FTOBOPUT O TOM, YTO YacTh OTPa)KaeT LeJoe,
a 11eJ1I0€ OTPAKEHO B YaCTH.

SIBnenne B Ouwomone o0nanaeT HEKUM “‘ABOWHUKOM”, OTPaXCHHBIM B IMPOCTPAHCTBE OoJee
BBICOKOTO U3MEPCHUSI.



Kak nsnekrpomarHuTHas mayTMHOOOpa3Has CTPyKTypa, OHMOIOJE COCTOMT M3 IMPOU3BOJIHBIX
CKJIIPHOTO WJIM TOPCHOHHOTO TOJISI, KOTOPBIE MBI MOXKET pacCMaTpUBaTh Kak 00Jjiee TOHKHE COCTOSHHSL.
CylliecTBEHHO, YTO HM3MEHEHHUS B CTPYKType OHOMOJS SIBISIOTCS OTPAXCHUSIMH H3MEHEHUH B
IpocTpaHcTBEe OoJiee BBICOKOTO u3MepeHHs. [laTtTepHsl B mayTuHe Ouomoss 007aJal0T HEKUM
COOTHOILIEHUEM CO CKaJSPHBIMU MOTEHILMATaMM, HECYIIMMHU AITH MATTEPHbI B IMPOCTpPAHCTBE Oosee
BBICOKOTO u3MepeHus. [loaTomMy, XOTsI MBI HE MOXKEM HANpPsIMYyI0 BUJETh WU HM3MEPATb TOHKHE
COCTOSIHMSI, ceiiuac Mbl MOXKEM coenams 661800, YTO MOAU(GUKAIMM B MAyTHHOOOpPa3HOU CTPYKType
OUoNoIs c6s23aHbl ¢ MOAU(PHUKALIMAMYU HA BHICHIMX TOHKUX YPOBHSAX HAlllel MHOTOMEPHOM CYIIHOCTH.

TOHKOE BJIMAHUE

Hugpopmayus BXoauT B OHOIOIE U3 MPOCTPAHCTBA OoJiee BHICOKOTO M3MEPEHUs. DBOIIOLUS
CTPYKTYphl OHMOIOJNS OTpa)kaeTcsi KaK pa3BUTHE OOMbIIEH CI0KHOCTH Ha 0ojee TOHKHX YPOBHSX.
Jlerena mpezmnonaraet, 9To OUOToJe CIIOCOOHO “PEMOHTHPOBATH” MEIKHE NEPEKThHI B MTAYTHHOOOPA3HOM
CTPYKTYpE, TO €CTb, OUONONe COOepI’CUmM MeXAHU3MbL Ol OUUCHKU HeNCcelamenbHblX hopm 6 ceoell
nonegou cmpykmype. (OTH HUIeH TOJJICPKUBAIOTCS TEOPETUYECKOH OCHOBOH.) Koneuno, wmbl
BBICKA3bIBA€M THUIIOTE3y O TOM, YTO TaKHE YepThl SBISIOTCA XapaKTEPUCTHKAMU Oojiee TOHKUX
coctosiHui. “PeMOHT” B OWomoie moapasymMeBaeT PeMOHT Ha 0Ooiee TOHKHX YpoBHsX. OuncTka B
ouorone moapasyMeBaeT OYUCTKY Ha TOHKUX ypoBHsX. Hakorenue mH(opmaiuu B OHOIONIE UMEET
aHaJOTMYHYl0 (opMy WIM TAaTTepH B MPOCTPAHCTBE Oojiee BBICOKOTO M3MEpeHHs. TaKoBBI
MIEPCIIEKTUBBI, KOTOPBIE MOJIE3HO PACCMOTPETh, €CIU Mbl HCCIEAYEeM HAay4YHO HEOCS3aeMble TOHKHE
cdepsl. [lomymaiiTe 0 TOM, YTO HEKOTOPHIE MHIUBUAYYMBI HCCIEIOBAIN TOHKHE chepbl Oe3 mOMOIIN
Hay4yHOTro 06opynoBanus [3]!

BHOJIOI' CTPOUT I'MITIOTE3Y ITOJIEBOM CTPYKTYPHI

MHorue sBieHHs, Takue, KaKk HaKoIUIeHHe U oOMeH uH(opMmauueil, He MOTyT OBbITh MOHSTHI
TOJIBKO B TE€pPMHMHAX OHMOMOJIEKYJISIpHBIX mpoueccoB. B Hawame 1920-x romoB OHMOJOTM OCO3HAIU
HEOO0XO/JUMOCTh BBIIBUKEHUSI THIIOTE3bl CYLIECTBOBAHMS ‘“‘TIOJIEBOM~ CTPYKTYpBl Uil OOBSCHEHUS
pa3nuuHbIX Omosormyeckux rnpoueccoB. CoBpeMenHbIi Ouonor Pynepr Lllenapeiik MHOrO caenan Juist
IPOJBIKEHHSI B OOIIECTBEHHOE CO3HAHUE KOHLENIMU Mmopduyeckozo noas. CioBo “Moppudeckuii”
MPOUCXOAUT OT TPEUECKOro cioBa “mopge”, uto o3Havaetr ¢opma. anee lllennpeiik ompenenser
TEPMUH: “MOp(HUUECKHl” TPOUCXOIUT OT IPEUYECcKOro ciaosa popma, mopge.

“Mopduueckoe nosne — mose GopMsl, MoJie MaTTepHa UK MOPAIKA UK CTPYKTYpbI” [4].

OH BepuT, YTO Takue MOJsI OPraHU30BHIBAIOT HE TOJBKO BCE JKUBBIE OPraHU3MbI, HO U (HOPMBI
KPUCTAJIJIOB U MOJIeKY/1. Mopduueckne mosis MosiBISIFOTCS B pa3HOOOpa3HbIX Buaax. Eciu moje akTHBHO
B IPUBHECEHUH “(POpPMBI”’ B CYLIECTBOBAHUE, OHO HA3BIBACTCA MOpghocenemuieckum noneM. Takue moss
CIy)XaT JJig B3aMMOCBA3M Marepun W oHepruu. Ulemngpeilk 3asgBiser, dYTO KOHIEMIHS
MOpP(HOTreHETHYECKUX  MOJIed  IIMPOKO TMPUHMMAETCs  OMOJOraMH-3BOJIOIMOHUCTaMHU.  Takxe,
CYUIECTBYIOT M JPYrHe BHJbl MOPPUUYECKHX MOJIeH — KYJIbTypHbIE, MEHTAJbHbIE, COIUAIbHBIE H
MIOBEJCHYECKHE.

Bce sTH mons conmep)kaT COBOKYNHYIO MNaMmsTh ombiTa. Jlroboe W3 HHUX NOAAEPKUBACTCS
MOCPEJICTBOM pe30HaHCa “‘MOpPGUUYECKHX EAWHHI]’, KOTJa-TO BIMSABIIMX Ha moje. Mopduyeckuii
pPE30HAaHC — SBJCHHE, IOCPEACTBOM KOTOPOIO MOJEBBIE CTPYKTYpPhI MPOUUIOr0 OYAyT BIHATH Ha
HACTOAIIYIO OPraHU3aIUI0 MOPPHUUECKOTO MOMs. Xapakmepucmuky nois mMo2ym nepeHoCUmusCs uepes



2panuybl NPOCMPAHCMBA U 6peMeHu, TO €CTb, OHM MEXKIPOCTPAHCTBEHHbI (CYIIECTBYIOT BHE
IIPOCTPAHCTBA U BPEMEHH).

ITons B3aMMOIPOHMKAIOT M IPOCTUPAOTCSA 4YEpPE3 BECh KOHTUHYYM IIPOCTPAaHCTBA-BPEMEHM.
Mopduueckue noss ecTb Ha KaxJI0M YPOBHE CyIllecTBOBaHUS. Ha HUX cchbulaloTCs Kak Ha MOppHUUECKHe
enuHUIBl. OHE MOTYT OBITH B BH/I€ CyOATOMHBIX YacCTHII, aTOMOB, MOJIEKYJI, KJIETOK, LIEJIOT0 OpraHu3Ma
(pacTeHusi, >KMBOTHOTO, YEJIOBEUECKOIO CYILECTBA), IUIAHETHI, TajakTUKu u T.0. [lome kaxmoii
MOp(HUYECKON €TUHHIIBI COACPKUT TeHETHYEeCKHe MAa0I0Hbl, KaKk 3Ta €IUHHIIA JODKHA Pa3BHBATHCS B
¢buznueckoil peanbHOCTH. MbI MOXEM BOCIIPHHHUMATS I10JI€ KaK cojiepiKalliee NOTeHIUaIbHbIE TaTTePHBI
OpraHu3alyy, crneruduyeckne s KaKI0ro BUa KUBOW MM HEXUBOU (GopMbel. Mopduueckue most
BKJIAJIBIBAIOTCSL APy B JApyra (CIOUPYIOTCA APYr B JPYre) COIVIACHO HEepapXusiM, OMNpeesisieMbIM
Mopduueckoit eamamnel. Hampumep, Mopduueckoe mojie Ha KJIETOYHOM YpPOBHE OpPTraHM30BBIBACT
Ouonorndeckyro Kietky. OHO COAEpXKHUT MO MOJEKYJISIPHOrO YpPOBHS, 32 HUMH CIEAYIOT MO
aTOMHOI'O YPOBHS M Tak Jlajiee, 10 CaMOM MaJIEHbKOW YaCTHIIbI.

TPEXMEPHAA ITAYTUHA COTKAHA 13 COJIHEYHOI'O CBETA

B mocnegyromem oOCyXIeHHH, Mbl NpUMeM JaHHoe Jlerenol ompeaeneHUe OWOMONS Kak
TpEeXMEpPHOW TMayTHHBI, MOXO0XEH Ha KpPOIIeYHble HUTH B TPEXMEPHOM IIOJIOTHE, COTKAHHOM U3
BUOPUPYIOIIMX 3JIEKTPUUECKUX W MarHUTHBIX MoJied. buorose coTkaHo u3 cojHe4yHOro cmera. Ero
CTPYKTYpBI 3aXBaThIBalOT (OTOHBL. TOYHO Tak >k€ KUpaJbHbIE CTPYKTYpPhl NMPOTEUHOB B PACTEHUSIX
ONTUYECKHU aKTUBHEI U 3aXBaTHIBAIOT COJTHEYHLIN CBET.

TpexMepHass mayTuHOOOpa3Hasi CTPYKTypa COCTOUT W3 OINPEEICHHBIX MAaTTEPHOB HUTEH B
npoctpanctBe. [layTmHa B3aMMOJEWCTBYET C aTOMaMHM M MOJIEKYJIaMH B JKUBBIX KieTkax. OueHb
MMOXO0KE, YTO B KUBBIX KJIETKAX TAKWE aTOMBI U MOJIEKYJIbI SIBJISTFOTCSI TPOTEUMHOBBIMU U HYKJICOTHTHBIMU
cTykTypamu Mukporpyoouek u cnupaieit JIHK. [logoOue crnupaneBUIHBIX CTPYKTYp CYIIECTBYET Ha
000ouX YpOBHSX: B (PU3UYECKOM M TOHKOM OHOTIOJIAX.

B mpeapiaymumx oOCyXIEHUSX Mbl BHUIEIU, 4YTO Ouomnojie oO0ecrneuyrnBaeT MEXaHW3M s
CaMOOpPraHU3allMM B KMBBIX opraHu3max. OHO CHOCOOHO K CHHTPONHUYECKOW CaMOOpraHM3aluud —
0oOpaTHOM SHTPONUM Ui cO3/laHusl 0oJjiee BHICOKOPA3BUTHIX NMAyTHHOOOpa3HbIX CTPYKTyp. Kak ’xuBas
CTPYKTypa, OMOMOJE COCTOMT M3 YCTOHUMBOTO uH@OpMayuonnoco KOMIOHEHTa. TakoW ycTOMYUBBIN
KOMIIOHEHT CYIIECTBYET B CHMOHMO3€ B 960110YUOHHbIM KOMIIOHEHTOM. VIMEHHO 26o0r0yuonHbLI
KOMIIOHEHT OMOMOJIsI CITIOCOOEH YNHUTH MEJIKHE Ae(EKThI MayTHHOOOpa3HOU CTPYKTYPHI.

Jlerena momnaraet, 4To OHOIIOJIE COAEPKUT MEXAaHU3MBI /I OUMCTUKU HEJeNaTeNbHBIX (GOpM B
CBOEH TMOJIEBOM CTPYKTYpE.

CIIMPAJIEBUTHASA ITAYTUHA

[Taytuna 6uomnons obpaszyeTcs: TUHUSAMHU IO,
NEeperUIeTeHHBIMU KaK CKpydeHHasl BepeBKa - g sude
cnupanyu. OaHA JUHUS TIOJIS 3aKPYYUBAETCs BIEBO (CM.
pucy-Hok 1 crareu [lerensl), Apyras - BopaBo. Takas
CTPYKTypa  MOXET  MepelieTatbcsi U JIETKO
WHTETPUPOBATBCS B MOAOOHBIE  OMOJOTMYECKHUE
CTPYKTYphI. UTOOBI CO3aBaTh YCTOWYHBHIE BO BPEMEHH

Pucynoxk 1 ([lerena)



CTPYKTYpBl, CHUpPaJeBUIHBbIE JIUHUM TOJSI OOpa3yloT 3amxHymoele nemiu (CM. PUCYHOK 2 CTaTbH
Herensr). Takue 3aMKHYTBIC METICO0Pa3HBIC CTPYKTYPHI HICHTUYHBI HUTSIM TOPOUAATBHBIX y3710B. Top
MOKHO BU3YaJIU3UPOBATh KaK MPOCTPAHCTBO, 3aHATOE cepoil, ABMXKYyIIeics Mo KpyroBoit opoure. On
BBITVISIIUT KaK MAarHUTHOE TOJI€ WM MarHUTHOE MOJIe BBITVIIUT KaK TOP MOTOMY, YTO HaKayMBaETCA
Buxpsmu [6]. Top mposiBisier nepBuvHOe MoJje. Bece mepBuuHbIe 10N (pakTaaibHbI, COBOKYITHBI U
ronorpaduunsl [1]. Mepapxudeckasi CII0)KHOCTh TIOBTOPSIETCS HA MHOTHX YPOBHSIX.

'

§

e [onmorpadust — BOJHOBOE SBJIEHHE, OTHOCAIIEECS K JUHAMUYECKUM
= Nl

=4 ' koHTypam [5,6]. Kak BuOpupylomas cBeroBas CTpyKTypa, Ouomoie —

R

a “va,  rosorpajuyeckas HOPOEKIHs U3 pealbHOCTU 00jee BBHICOKOIO M3MepeHusa. B
‘5\ §ﬁ TPEXMEPHOM TPOCTPAHCTBE CBET — MEXaHW3M, B3aUMOJACUCTBYIOUIMM Ui

\/ (‘ PEKOHCTPYKIIMHU TOJIOTPAMMBI.
3‘“’3/* C

X buonone — pesyapTaT rosorpauUyYEcKod MPOEKIHMH  JAPYroro

Pucynok 2 (Jlerena) MexaHu3Ma. OTOT MEXaHM3M — MbIC/Ib, WIM CO3HaHHWE, paboTaromiee u3

U3MEPEHUSI BHE IIPOCTPAHCTBA W BpEeMEHM. JIMHEMHOro BpeMEHU HeE

CYIIECTBYET, TAKUM OHO BOCIPUHUMAETCS TOJIBKO TOTJa, KOTJa CO3HAHUE JIBUTAETCs yepe3 aOCOII0THO
JPYroe IoJie peaabHOCTH.

3AY3JIEHHAA CTPYKTYPA

Ilpeocmaeeme mop (popma nonuuka) c
00epHymuvIlmMu 60Kpy2 He20 HUMAMU 071 00pa308aHus
npocmozo y3na. Camvle npocmoele u3 Imux y3ioe
nokazanvl Ha pucynkax 3a u 30 ¢ cmamve /lemenbi.
Hx oOea nomomy, umo OHU He AGNAIOMCA
H 3epKaIbHbIMU ompax;ceHuamu opyz opyza.
i Cywecmeyrom npaevlit u Jjeevtit  y3en. Onu

Pucynok 3a Pucynok 36 KupanbHuovle, KAK KUPAIbHAA CHMPYKMYpa CRUpaiu

(Jlerena) JIHK. Cnedoea-menvno, cnupanesuonvie y3/ibl

Ouonona n1ezKko UHMeZPUPyIomca 6 NOX0MHCyr Ha HUX

cnupanesuonyro cmpykmypy /AHK u muxpompyoku. Yzen — mo akopv 6 npocmpancmeéeHHO-

epemennom Konmunyyme [5] — uemvipexmepnutii akops. Imo ungpopmayuonnas nume. Macnumnoe

nose y3ia mMoxcen MeHAMbCA 8 COOmeemcmeuu ¢ geaudunou y3na. Takowce, ono morxcem meHAmMbCA

6 coomeemcmeuu ¢ NAOMHOCMbIO PAIOKCOHO6 (KBAHT MATHUTHOIO TOTOKA), NPOMEKAIOWUX uepes
nemiuno.

SBOJIIOI[HA Y3/10B
Ilpu  onpedenennvix  obcmoamenvcmeax
naymunooopasnan cmpykmypa ModHcem
b - pazeusamuvca. Pazeumue npoucxooum 3a cuem

npeobpazoeanuii npocmvlx Y3106 6 0oJee cnoHcHble
dopmbl. Onu mozym oOvimo 11006IM U3 WUPOKOZO0
HAbOpa 603MOJMCHLIX NAmMMmMEPHOE (KaAK npumep CcMm.
Pucynok 4 ([lerena) pucynok 4 uz cmamou J[emenwt). Taxoice,
pynnupoéanue  uau  CKOnJ1eHue  00pasyiouux

nammepHsl Y3108 MOIHCEm pA3eUBAmMbCsA 6 0onee clodxcHbvle eHympennue cmpykmypol. Kozcoa




pazeuearomca 0onee C0MHCHblEe Y31l UIAU HAMMEPHbBl, 6 RNAYMUHOOOPAZHYIO CHMPYKHLYDY
npuoaenaemca 6onvuie ungpopmayuu. Ilpu Kaxrcoom 360110UUOHHOM Wwiaze, NAYMUHA paA36ueaAem
001bUIYI0 cnOCOOHOCMb co30asamb GHYmMpU ceds euie 0Oonee cloiCHble (OpMbL U naAmMmepHbl.
Buympennue ycmoiiuugvle nammeprvl OUONONA NPOAGIAOMCA 6 CAMOOP2AHUAUUU €20

CMPYKmypbl.

MATI'HUTHBIE IIOPOI'H

Kakue ycnosusa 3anyckatom 360110uut0 cmpykmypul y3na? Ycmoiuuueocms y3ia 3a6ucum om
cunvl MazHumno2o noaa. Kozoa maznummnoe none ycunueaemcs, npu onpeoeieHHvlX KpUmMu4ecKux
YPOBHAX €20 3HAUEHUA Y3e/l MOXHCem cmamp Heycmouuugvbim. On Moxcem pe3Ko usmeHums gopmy.
Kozoa y3en npeobdpazosvigaemcsa 6 CmMPYKmMypHO 001ee CHOMCHYIO (opmy, noasnsemcs
00nonHuUmMeNbHbll  nammepH.  /lonoiHumenvHaa  CAOMCHOCHL — npeocmasniem  coooil
OONONHUMENbHYI0O  UH@OpMayulo — 360a0UuI0. Imom npouecc makdxsHce NPUTOHCUM K
2PYRRUPOBAHUI0 WU  CKOWJEHUI0 Y3108, 00pA3YIOWUX NPOCMPAHCHBEHHbIE NAMMEPHDL.
Onpedenennvie CUHMPONUYECKUE YCAOGUA MOV 3ANYCKAMb I60JIOUUI0 NAYMUHOOOPAZHOI
cmpykmypol. OOHUM U3 HUX AGTAEMCA A0EKGAMHAA AMNAUMYOA NIOMHOCMU MAZHUMHO20 HOJA.
Ewe oono ycnoeue — npucymcmeue 31eKmpuuecko20 3apaoa 6vlCOKOU noodsudxcrhocmu. /lemena
ceoliaemca Ha INeKMPUUEeCcKU 3aPANCEHHYI0 YACMUUY C 0YeHb MAeHbKOU O0CMAmOYHOl MAcCCoil,
uzbezarouieii 00b14H020 O00Hapycenus. Hacmuuwvl, 3apaxceHHble YTbMPAPUOIEMOCHIM CEEHIOM,
dopmupyrom u cocywecmeyrom c naymuHnoi 6uonons.

Hawa ucmopusa Ha 3MOM HE KOHUaemcA. Omo monvko nauano! B 3axnouenue ,Zlemeﬂa
3ameuaem:

“¥Kuznb sBIsSETCS CaMOl OCHOBOMW MTPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYP” .

Kaxkoeo 3nauenue u cneocmeue 3I60110UUU OUONOIEEOI NAYMUHOOOPAZHOU CMPYKmMYpPbl?
Jlanee, nam 6vl xomenocov 0600uwUMB 60NPOC U PACCMAMPUBAMH HE MOTLKO IGONIOUUIO OUONOA, HO
u bonee evicokux moukux noneii. Kaxosa yenv seonouyuonnon cmpykmypot? Kaxyro ucmopuio ona
pacckazvieaem? Kax sma ucmopus coeouHaemcs ¢ Heuevblm opeanusmom?

PACKPBITHE IIOTEHIIHAIA

Buoewv chopmuposannvie naymunooodpasnvie cmpykmypol odaadaom eudpayueil, Komopas
00/ICHA  OblMb CUHXPOHUZUPOBAHA C Yice cyuiecmeyioujeil naymunou. /[[onxcnvl npousoimu
HACMPOUKA U UHMeZPAUUA OONOTHUMENbHBIX CIIOHCHBIX CIPYKMYp. YCMAanasiueaemcsa pe3oHanc.
Ymoovr cmamv IPpPexkmuenvimu u Hocums 000a6OUHYI0 UHDOpMAUUIO U PAZYMHOCHIL, HOBbIE
CMPYKmypol 0071cHbl “noocoedunumsca” K yyuce cywyecmeyiouwum cxemam. Hoevie cmpykmypot
npuoasnaom euie 0o.1ee caoxcHbvle sudpayuonnvie nammephnvl. Pumm euodpayuit ouonona kak
Uen020 0071CeH U3MEHUMbCA, YMOObl UHMEZPUPOBAMy HOBBLL PUMM DPA3GUGUIUXCA CHIPDYKMYP.
Pumm  noonumaemca. Umoodwvt  3607110U4UOHUpPOGAMB, cUcCmeMa  nepeHacmpausaem U
nepeoanancupyem ceos. Kakyw ucmopuro pacckazvigaem pazeusuieecsa o6uonone? Kozoa k ouononio
npubaenaemcsa éce 601vuie u 6onvuLe UHGOPMAUUL, OONOIHUMENbHAA CIOHCHOCHb YKA3bléAem HA
nomenyuanbHylo nepcneKTuBy Oyaymero. Dopmupyromca wabionvl, Hecyuwjue NOMEHUUAN Co-
MEOpeHUs USMEHEHUS 8 HCUBBIX KI1eMKAX.



Hamnpumep, ckpoitoiii morenmuan JJHK mMoxeT ObITh pacKphIT MOCPEICTBOM pE30HAHCA C BHOBb
c(hOpMUPOBAHHBIMH MIA0IOHAMH B OMOTIOJIE — MIA0JIOHAMHE, OTPaXKAIOIIMMHE SBOIOIIMOHHBIN mporecc!

Hmenno smu wabnonsl ynpaenawom Ou0a02udecCKUM RPOUECCOM U IG0JI0UUENH IHCUBHIX
K1emok. Kniwou ¢ mom, umoowsl packpvims 3mom nomeHyuan u UHmMeZpuposams Oyoyuiee 6 Hcueoi
duzuueckuil opzanusm.

Ha 3moit Home, mMbl HAXO0UM CAMBIM YMECMHBIM 3AKOHYUMb INMOM PA30esl NOIMUYECKUMU
cnosamu Anopes /lemenvi: menoous 6H0O6b CHOPMUPOBAHHBIX NAYMUH ABIACMCA:

“CKa30YHUKOM H MCUTATCJIEM, OHAa — HOCHUTCJIb OJOBOJIOIHMH, OHAa — CaMOBOCIIpHHUMYKUBAaA
JKU3HCHHAA L CJIb, IPOHU3BIBAIOIIAA ITOPHI BCCX KMUBBIX OpI‘aHI/ISMOB”.



Hpunoscenue b

Camoopranusymommecsi CMCTEMbI

AKmueHnasn ungopmayus o
63AUMOOMHOUIEHUAX Ue/106€KA C UEI06EKOM

OTBa)KUMCsI JI1 MbI IOTOBOPUTH O T€ME, HapyIIaoUeH KIacCCUUeCKUH 3aKOH (U3UKU — BTOPOIii
3akoH TepMoanHaMuku? I1o moBoxy cioBa “3akoH”, MBI 00CYKaeM B3TJISIbI IBYX YUEHBIX:

“A npeonouumato eoodouwe omopocums memaghopy “3akona”, ¢ ee ycmapeeuium 00pazom
boza kak Hekoe2o ycmanaenuearouiez0 3aKOH MOHAPXA U 6CEMO2YWiell U YHUBEPCAIbHOU
npasooxpanumenvhnoi cunwt” [1].

B stom mpumepe MblI mpuBoauM o0mmi komMmeHTapuii Pynepra llennpeiika mo moBoxy uaeu
3aKOHOB UM a0COJIIOTOB B €ro crathe M3meHuusocms ‘“‘QhyHOAMeHMANbHBIX KOHCMAHM ', MEHAIMCs 1u
Gusuueckue koncmanmol?

N B npyrom npumepe:

“Hexomopule c10icHble KBAHMOBbIE YACMUUbBL YIHCE MOZYM OblMb CTUUIKOM YMHBIMU, YOOl
NOOYUHAMBCA 3AKOHY, KOMOPbBLIL YMO-mo 3HAUUA U Obll CHOPMYIUPOBAH ONA MO20, YMOOBL UMEmD
0eJ10 ¢ 04eHb nPOoCMbIMU HeodyuieeeHHblmu menamu’” [2].

TaxoB kommenTapuii Aunpes Jlerensl, pusuka nacruryra Jx. Credpana u aBTopa IByX crared,
MPUBEJCHHBIX B MPHJIOKEHUAX K 3ToM kHHre. OpHa u3 atux crareil (Camoopeanuzayus 6 CloM#CHbIX
KBAHMOBLIX COCMOAHUAX) - TEMA ITOTO paszena, HO0 MBI pacCMaTPUBAEM HICI0 CaMOOPTaHU3AIUH.

I[NEPEOITPEAEJIEHUE CTAPOI'O 3AKOHA

CymectByeT pasnen (U3MKH, H3YYalOIIMHA HaKOIUIEHHWE, IpeoOpa3oBaHHME U pacceuBaHUE
SHEPruu. JTOT pa3Jell Ha3bIBaeTCs TEPMOAMHAMUKON. [IepBbIil 3aKOH TEPMOAMHAMUKH TJIACUT: SHEPTHUS
HE MOXET HU CO3/1aBaTbCs, HU YHUUTOXKATbcA. BTOpoil 3aK0H, M3BECTHBIN TaKKe KaK 3aKOH SHTPOMHH,
IIPOJOJKAET KOHCTAaTHUPOBAaTh: BO BCEX IMPOLECCaX, KOJIMUYECTBO BOBJIEUEHHOM B HUX DSHEPTUM MOXKET
TEPATHCS HE TOJBKO Oyarosaps ee “criocOOHOCTH BBIMOJIHATH padoTy”, HO U BBIPOXKICHHIO €€ Ka4eCTBa.
CornacHo 3TOMY 3aKOHY, SHTPOIUS BCErJla YBEJINYUBAETCS, TO €CTh, BCEI/la YBEIMUUBAETCS ‘Xaoc”, U
3TOT IpPOLECC HEOOpAaTUM. DTO HEMPEPBIBHBIN MPOIIECC — BCE MPUXOIUT B yMa0K!

[IEPEOIIPEJIEJIEHHbIN 3AKOH

KOH@‘IHO, MBI HE pa3aCiIAEM TOUYKY 3pCHHA, YTO KHU3Hb U YA€ YCJIOBEKA — MPOLECC NpUXoJa K
YIaaKy WM HeoOpaTUMO K HeMy HarpaBiisieTcs! UenoBedyeckast )KU3Hb U YETOBEUECKHUH OIBIT HE MOTYT
MMOHUMAThCS B TEPMHUHAX “‘KilacCHYecKo” cucteMbl (u3nku. JKu3Hb — Tmpolecc MNpuoOpeTeHus
OoNbIINX CTENEHEeH CI0XKHOCTHU, MOCPEACTBOM 3HAaHUSA, MH(OpPMAIMK W MOHUMAHUs, MPUOOPETEHHBIX



KaK I'JIaBHbIE aCMEKThI HAIlIEro dBOJIIOLIMOHHOrO nporecca. Ham ynen — sBomononnposars. Koneuno,
B 3TOM IIPOLIECCE€ BPeMs OT BPEMEHU BO3HHMKAIOT “TSDKKHE MPOOJIEeMbl, CIOCOOCTBYIOLINE BHYTPEHHEN
HBOJIIOLMM YEJIOBEYECKOI'O CYILECTBA, U, B COBOKYIIHOCTH, BCEro YeJIOBEUeCTBa Kak Buia. Takue
poOJIeMBbl HIMEIOT OTHOILIICHHUE K HAIIUM “‘BBIyYCHHBIM ypOKam’ .

CJIOXKHOCTDb MEHAET BECIIOPAIOK

Kak MHOromepHbIe CyIIecTBa C JYXOBHOH CYTBHIO, MBI CO37]aéM Bce OOJbIIe M OOJIbIIE CBS3EH
IIOCPEJICTBOM IIPOLIECCOB “NEPEMOTKH KOHTYpOB”. Takue Npoueccel peaJibHO YBEJIMYMBAKOT HAIl
MOTEHIMAJl BHYTPEHHETO MOpSAKA, CBSI3aHHOCTH, CIOXHOCTH M, Ja, pa3yMHOCTH. MBI mproOpeTaeMm
6obi1e nHGOpMaIMK, U O60jbIlIe HHPOpMAIK TeueT yepe3 Hac. B mocnennue 50 et Hayka oco3Haina,
yro wuH(popManus, mnpuoOperaemas CHUCTEMOH, IEHCTBUTENBLHO NPEACTABIsET COOOW HETaTHBHYIO
SHTPONHIO — MIPOLIECC, OOpaTHBIN yBeNIUYeHHIO Xaoca [3].

YcnoxHssce B mpolecce 00paboTku MHGOpPMAalMU, Mbl CTaHOBUMCS Oosiee yMeJIbIMU
CYyIlIECTBAMH, CIOCOOHBIMHU Jydllle TepexBaThiBaTh MoTeHuuan Bcenennoi. Kak auHamuueckue,
MHOT'OMEPHBIE, )KUBBIC ‘“DSHEPIeTHUYCCKUE CUCTEMBI’, Mbl HAXOJUMCS B IIOCTOSIHHOM M OTKPBITOM OOMEHE
uHbopMalMell M PHEPrueil C BHEUIHHM OKPY)KEHHEM. ODBOJIOIMHOHUPYS, MBI CIIOCOOCTBYEM 3TOMY
oOMeny. Takke, Mbl U3MEHSIEM CaMy BHYTPEHHIOIO apXUTEKTYpY, MO3BOJSIONIYI0O HAM yCTaHaBJIMBATh
CBSI3b C BHeITHEH BceeeHHon.

PA3YM U [IOPAIOK B KBAHTOBOM COCTOAHMA

JIoBun BoM OTKpBUI HEKOTOpBIE JIIOOOIBITHBIC SIBJICHHS HAa YpPOBHE KBAaHTOBOW (DU3UKH.
Hanpumep, ero HaOmrofeHus 3a MOBEAEHUEM 3JIEKTPOHOB B IUIa3ME€ M B MeTaljlaX IOKa3ald, 4TO
ANIEKTPOHBI 00aNalT KadecTBAMM ‘“‘OpraHMuYecKoro pasyma”. Mpl ONHMCBHIBaIM ciay4dail ¢ AByMs
YacTUI[AMU CBETAa, KOTOPBIE, CBA3BIBAsICh HA KBAHTOBOM YPOBHE, CIIOCOOHBI MTHOBEHHO OOINATHCS APYT
C IpyrOM, HE3aBUCHMO OT Pa3JeIISIOLIEr0 UX PACCTOSHHUS.

Ha6monenus boma “ymonstor” o “HekiaccuueckoM” paccMOTpeHuH peanbHocTH. B 1977 rony
HoGeneBckas mpemus o XMMuu ObUIa IpUCYXIeHa pokaeHHOMY B Poccun yuenomy Uinbe [puroxuny
3a €ro OTKPBITHS, TAK)KE YMOJISIONIME O HOBOM CHOCOO€ WHTEPIPETHPOBAHUS MPUPOIbL. lIpuroxuH
HaOIr0Aa], 4YTO, BONPEKU BTOPOMY 3aKOHY TEPMOJMHAMUKH, ONpEAETICHHbIE CMECH XHUMHMYECKHX
BEIIECTB MOTJIM IEHCTBUTEIBHO CIIOHTAHHO CO3/1aBaTh 00Jiee BEICOKHE CTEIIEHH BHYTPEHHETO TIOPSIIKA U
BHYTpPEHHEH cHCcTeMaTH3allnu.

OHEPI'MA MEHAET OHTPOIIUIO

ITo cymectBy, pabota IlpuroxkuHa npojeMOHCTpHpoOBaja: “Korja B Jt000€ IMOJie BBOJUTCS
SHEPrHs, ero CI0NKHOCTh BO3PACTET... U OHO HE MpeTeprieBaeT ObICTPhIX U3MEHEHUH B CTPYKTYpe M3-3a
sHTponuu” [4]. B cucremax NpOMCXOAMT CIIOHTAaHHOE YHOPSAOYMBaHUE. Bompekn ecTecTBEHHOMY
OecropsiIKy, MOKET BO3HUKATh M YBEIUYHMBATHCS MOPSAJIOK, YTO MPOTHUBOPEUYHUT CTAPOM TOUKE 3pPEHMUS
TEPMOJUHAMUKHU.

Koneuno, cucremMa MOXET AEMOHCTPUPOBATh HETATHBHYIO SHTpOMHUi0. COrjiacHO 3aMedaHusM
bupnena: “... yem OojbIle XaoTHUEH OECTOPSAAOK, T€M OOJbIIE YCTOWYUBOCTH COCTUHSIOIIMXCS
YHOPSAOYEHHBIX NMaTTEpHOB” [5]. XOTS MONyaspHO TOBOPUTH O CaMOOPIAHMU3YIOLIUXCS CTPYKTypax
IIpuroxxuua, cienyer 3aMETHTb, YTO “KBAHTOBAsI CaMOOPTraHM3allMs CYIIECTBYET Ha Oojee riIryOOKOM

2



YpPOBHE U HE MPHUBOJUTCSA B JIEHCTBHE HEOOPATUMBIMU TEPMOJAMHAMUYCCKUMH paznmuuusmu’’ [6]. B To
BpeMs, Kak (pU3MUecKue sIBICHUS - aKTUBHBIA JUHAMUYECKUN MIPOIIEC, MHTEPIPETUPYEMBII BO BPEMEHH,
KBaHTOBBIE COCTOSIHUSI JAEMOHCTPUPYIOT JAPYTyK0 KOHUEMIUI0 BpPEMEHH: MIHOBEHHYIO BPEMEHHYIO
B3aUMOCBS3b. B k6anmosom cocmosanuu, 6 6uonone u Opyeux moHKOIHePLeMUUeCKuUx COCMOoSHUAX 8ePHA
coecem Opy2asi KOHYenyusl 8pemeHy U npoCmpaHcmaa.

CO3HAHHE CXIJIOIIBIBAET BOJIHOBVYIO ®YHKIIUIO

['oBOpst 0 KBaHTOBBIX COCTOSIHUSAX, Mbl HIMEEM B BUJy YPOBEHb PEaIbHOCTHU BBIIIE CYOATOMHBIX
gyacTull. M3-3a HECITOCOOHOCTH JETAaTbHO M3JIOXKHUTH BCIO KIACCHYECKYI0 MH(POPMALUIO O CyOaTOMHBIX
YacTUIIaX OJJHOBPEMEHHO, KBAHTOBbIE (PU3UKHU OYAYT TOBOPUTH B TEPMHUHAX “BEPOATHOCTHBIX BOJIHOBBIX
¢ynkuuii”. KBaHTOBOE COCTOSIHME — PEAIbHOCTh, OTJIMYAIONIAsICS OT HAOII0JaeMOT0 HaMH MaKpOMUDA.
Opnako, Takke, OHO — caMasi OJIM3Kasl K HaM “peasibHOCTh’, KOTOPYIO MBI MOXEM HaOII0aTh U KOTOPas
KaKUM-TO 00pa30oM CBsi3aHa ¢ TOHKOU cepoid.

boMm ompenensier HOBYIO KBAHTOBYIO XapaKTEPUCTUKY — KB8AHMOBBIU NOMEHYudn. ITO
unpopmanronHas cdepa, cpszaHHas c nenbiM. CapdaTTH HIET Ha Ar Jalblie U CBS3BIBACT
K68AHMOBbIT NOMEHYUAL CO CBEPXKBAHMOBLIM NOMEHYUAIOM — elie 0oJiee Heocss3aeMoi chepoil.

Ceepxxeanmoegniiit nomenyuan Capghammu peanvno npupasHueaemcsa K pazymHoMy NOII0
CO3HaHuA.

Takue HJIeu BO3HUKAKOT Yy (1)I/IBI/IKOB, Korga OHH IIbITAKOTCA IMPHAATH CMBLICII HEOOBIYHBIM H
HCOXHNIAHHBIM Ha6J'IIOI[€HI/I$IM, HE ImoagaaromMmMcCs KJIaCCHYCCKUM O0OBSACHEHUSM.

Panee B aTOM KHuUTE, MBI BUaenu, uTo B Camoocosznarowel Bcenennoii duzuk Amut ['ocBamu
IIPUXOAUT K BBIBOAY, YTO CO3HAHME BBIIEISIET MaTEpUAIbHBI MHP IOCPEICTBOM CXJIOIBIBAHHUS
KBaHTOBOH BOJHOBOM (QyHKIMU. Ponb cozHanus taxke oOcyxknaercs Ilerepcenom B kuure Keanmogoe
Taviuu. C touku 3penus llerepcena, cozHaHWe UrpaeT posib B BhIOOpE (a30BOro yriia MarHeTU3aluH,
KOTOPBIM CXJIONBIBAET BOJIHOBYIO (DYHKIMIO, CO3/1aBasi Halll BbIOOp peasibHOCTU. B crathe Dusuueckas
Mmolenv 6uonons, Jlerena nenaeTr OMIETOMIISIIOIINNA KOMMEHTapuil: “B €CTECTBEHHBIX HayKaxX MOSBUTCS
OrpOMHas NapajurmaTuyeckas HHQOpMaIHUs... U C TIOMOIIBIO Pa3yMHBIX KBAHTOBBIX COCTOSTHUI (PU3UKU
OCO3HAIOT 000I0THOE B3aUMO/JICHCTBHE CO3HAHUS U MaTepHu’ .

Bepumsb, umo mup cocmoum u3z 00vbeKmos, NOTHOCHIbIO HE3AGUCUMbBIX OM Yel106€4eCK020
CO3HAHUA, 3HAYUUM 6CHMYnAmMb 6 KOHMIAUKM ¢ @QYHOAMEHMATbHbIMU OOCMUNCCHUAMU U
naonwoenuem ¢ Hayke!

KAMEHD ITPUOBPETAET XAPAKTEPUCTUKHU XXUBOT'O

B cratbe Camoopeanuzayus 6 cnosxcuvix keanmogwvix cocmosnusax (eM. [punoxenue I'), [lerena
UCIOJIb3YET A3BIK, KOTOPBIA OOBIYHO MBI ObI HE MPUMEHSUIN 110 OTHOLIEHUIO K KAMHEIMOJA00HOMY MUDY.
Hanpumep, OH HauMHaeT C YTBEpXJAEHHUS, YTO KBAHTOBbIE COCTOSIHMS  MOTYT 00JIaaTh HEKUM
“genympennum owyujenuem”. 3necb OoH ccbulaercs Ha uaen Capdartu (pusuka, ¢ KOTOPHIM MBI
MO3HAKOMMJIA Bac paHbllie), KOTOPBI UMEET JIeNI0 ¢ “NOoCT-KBaHTOBOM (hu3ukoit coznanus. [lomHure,
4yro ropoput CapdaTTi 0 JBYCTOPOHHEM B3aMMOTHOIIEHUH U B3aUMOJCHCTBUU MEXIY CyOKBAHTOBBIM
(co3HaHue) W MaTepHaTbHBIM MHUPOM (TpUHIMII oOpaTHOro aelcTBus). Jlerena 3ameyaer, 4YTO
KBaHTOBbIE COCTOSIHMSI HE TOJIBKO OO0JIaZaloT OILIYLIEHUSIMU, HO M CHOCOOHbI 3a60mumuvci o cebe



“pazymubim cnocob6om”’, U B 3TOM CMBICIIC OHH, KOHEUHO, “00yuiesnenust’”’. “Bo3MOXKHO, KU3HL — cama
ocHoBa Hameil pusnueckoii peanbHoctn”. (IloMmHUTE Npeanonoxenue Tuisepa 0 KOCMUYECKOM aTOME
— OH o0Ouyazaet “Gu3udecKkon, FIGUPHOHN, IMOYUOHATLHOU, MEHMATLHOU U TyXOBHON COCTaBJISIONIUMU!)
Msuorue OynyT 4YyBCTBOBaTh ce0s KOM(OPTHO C STHUMH 3aMEUaHHSMH, €CIH OHU OTHOCSTCS K
JIOMAalTHUM >KUBOTHBIM, HO TOBOPUTH TAKOE O MUPE YaCTUIl KaMHSI?

NHOOPMAILIMA OBECIIEUMBAET B3AMOCBA3b

Kak mpomomxkaer Jlerena, Mbl y3HaeM, 4TO “pa3yM — HEOThEMIIEMasi CIIOCOOHOCTH CIIOKHBIX
KBaHTOBBIX CHCTEM”, U YTO “ B KBAHTOBBIX COCTOSIHHSIX JIOJDKHA OBITh HEKasi OUe€Hb TOHKAsI BHYTPCHHSIS
aKTUBHOCTh, OTBETCTBEHHAs 3a SBJICHHsS camoopraHu3anuu’. UToObl B3IJsSHYTH Ha OOpaTHYIO
SHTPONUIO, MBI JOJDKHBI PACCMOTPETH B3aMMOTHOIIICHUSI MEX]y KBAHTOBBIMH COCTOSHUSIMHU H
nHpopMaIuen.

Nudopmanus oOecreunBaeT BHYTPEHHIOID  B3aUMOCBSI3b  IEPEIUICTEHHBIX  KBAHTOBBIX
cocrostanii. KakoBo 3Hauenue wuHpopmammu? HubopMmaius — HE TO ke, 4to 3Heprus! OOMeH
nH(popMallell HE CBS3aH C KIACCMYECKMM OOMEHOM »Heprueil. 37ech Mbl MpejuiaraeM, 4TOoObl IS
MOJIHOTO TOJIKOBaHMs JleTensl, yntaTenbp oOpaTuics K ero crarbe. OHa oueHb yBiekareiabHa. OH
00BsCHSIET, YTO CJIOBO ‘“‘mH(pOpMaius’ o3Ha4YaeT “B-¢hopme”, Ha €ro s3bIKE OHO TAKXKE O3HAYACT
AKMueHyr0 uHgopmayuro C JONOTHUTEIBHBIMH MOATEKCTaMU. TepMHuH “akTUBHas wWHpopMmanus’
03HAYaeT, YTO “NOTEHIHUATbHO OHA aKTUBHA BE3Jle, HO PealbHO aKTHBHA TOJBKO TaM, Ie MpuoOpeTaeT
3Havyenue. [lonHoe 3HaYeHne TepMuHa “uH(pOpMaIs’” OH OMHUCHIBAET KaK

“Kueyto cea3vb, n000epHCUBAIOWLYIO UESIOCHHBLIL MUD 3A8EPUIEHHBIM U CéAUeHHbIM! ”

OINPEAEJIEHME HOBOI'O TEPMMHA

Jlerena 3HAKOMHUT Hac C HOBBIM TEPMHHOM, KOTOPbIN 00Jiee KOHKPETHO OTHOCHUTCS K SIBJIIEHUSM
oOpaTHOW HHTPONUHU WM BO3BPAIICHUIO MOpsAKa B OecrnopsgoyHOoe cocTosiHue. UToObl omnucath
SBJICHUS, HE “TIOJUYUHSIOUINECS BTOPOMY 3aKOHY T€PMOJUHAMHUKH, OH BBOJUT TEPMUH “‘CHHTpOIUS .
CuHTpONUYECKH MpOLEeCC MOXKET MOHMKATh SHTPONUIO (TO €CTh, YBEJINYMBATH MOPSAIOK) 3aMKHYTOMH
CUCTEMBI.

YCJIOBUSI CUHTPOITMYECKUX SIBJIEHUI

Kakue ycnoBusi ciocoOCTBYIOT CHHTPONUYECKHM SIBICHUSAM? 3J€Chb Mbl HIIEM T€ YCIOBHUS,
KOTOpBIE 3aIlyCKalOT CUMHTPOIMYECKHUH Mpoliecc caMoopranu3anuu. Huke Mbl npuBeaeM TpHU YCIOBHS
(U3 IATH), KOTOPBIE AOTHBI YIOBIETBOPSTHCS.

[TepBoe ycimoBHE CUHTPONUU:

Maznumnoe none — Hanuume MarHUTHOTO TIOJST MOXKET CIOCOOCTBOBATh — 3aITyCKY
T€HEPUPOBAHUSI CHUHTPOMUYECKUX MOTOKOB. CHHTPONUYECKUNA IOTOK IEPEBOPAUYUBAET SHTPOMUIO.
MarnutHoe TmoJe oOecnieunBaeT HWHPOPMAIMEH O TPEANOYTHTEIIBHOM HAIMpaBiICHUU TOTOKA.

CymectByeT nepenada uHGpopMaIi 0e3 HeoOXO0IUMOCTH TIEpeIaul YHEPTHH.

Bropoe ycnoBue CUHTpONIUNU:



Keanmoeasa ceazannocms — KBaHTOBbIE COCTOSHUS MAaTEpUAlbHBIX YacTUL[ CBS3aHbl I10
3aMKHYTOMY LUKy KHpPaJbHOM CTPYKTYphL. 3jech Jlerena ccpuiaercs Ha “O0OMEH MPOCTPAHCTBEHHO-
BPEMEHHBIMU (hOpMaMH IpU OTCYTCTBUU IHEPreTUYECKOro OOMEHA... OECKOHEYHO Majble SHEpruu
(paxkTruecku, HyJIeBbIE) MOTYT IepelaBaTh 3HAUMTENBbHBIE KoilnmdecTBa uH(popMmarmu’. bmaromaps
KBAHTOBOM  CBSI3aHHOCTH  INPOUCXOAMT ycuwieHue. IlpumepamMu  MakpOCKOIMYECKHUX  CUCTEM,
JEMOHCTPUPYIOIINX KBAHTOBYIO CBSI3aHHOCTb, SIBJISIFOTCS JIA3EPHBII CBET U CBEPXIIPOBOAMMBIE IIOTOKHU.

Tperbe ycinoBUE CUHTPOIINH:

Hacmpoiika — OHa OTHOCUTCSI K aKTUBHOMY COCIMHEHHIO, COBIQJICHUIO 1O (asze, pe3oHaHCY
M@Ky 4aCTOTOM MarHUTHOTO TOJISl ¥ YaCTOTOM KoyieOaHMil B KBAaHTOBOM COCTOSIHUU. ['apMOHHUYECKOe
COC/IMHEHHE JIBYX BBIIICYKa3aHHBIX YacTOT IO3BOJSETCA MOTOMY, YTO OHM MOTYT YMHOXaTh JPYT
npyra. Kornma cyiecTByeT KBaHTOBAasl CBSI3aHHOCTb, “‘(a3upylOTCs pe30HAHCHBbIE 4acTOThl”. Jlerena
OOBSICHACT: YTOOBI BBIMOJIHUTH 3TO YCIOBHE, MAarHUTHOE TI0J€ JOJDKHO OBITH “MOYHO HACMpPOeHO, KaK
yacmoma My3vlIKaHma, ueparoue2o Ha ceoem coOCMEeHHOM UHCMpPYMerme 6 ancamone”.

OBECIIEYMBAIOIIAS CAMOOPI"AHU3AILIMIO ITAYTUHA

B crarbe @usuueckas mooenv o6uonons (cm. Ilpunoxenue B), [lerena oOBsSCHSIET: MMEHHO
omorosie o0ecrieunBaeT MEXaHU3M CaMOOPTaHM3ANK (PU3MYECKUX MPOIECCOB B JKUBBIX OpraHU3Max.
Ha kBaHTOBOM ypOBHE OHO OCYILIECTBJISIET CBs3b C (hu3nueckumM tenoM. Kak onyiieBiaeHHast CTPyKTypa,
OWMOIIOJIe CONEPIKUT YCTOWYUBBIA UHPOPMAYUOHHBI KOMIIOHEHT. OTOT YCTOWYHMBBIA KOMITOHEHT
CYUIECTBYET B CUMOHO3€ C 3980/F0YUOHHbIM KOMIIOHEHTOM. buomone crnocoOHO K CHHTPONUYECKOM
camoopranu3anuu. Jlerera mpeamonaraeT, dYTO OHO COJEPKHT MEXaHU3MBl JUIS  OYHCTKH
HeXKeNaTeNbHBIX (OpPM B CBOEH MONIEBOI CTpyKType. bonee Toro, UMEHHO 380/1H0YUOHHBITI KOMIIOHEHT
OMOTIIOIS TTO3BOJISIET UCIIPABJICHHE MEJIKUX JIe(DEKTOB B TAyTHHOOOPA3HOM CTPYKTYpE.

BaxxHOo OTMETHTH, YTO OHWOIIONE — TOJIBKO OJHA CBS3b B IEMH, COCAUHSIONICH (QHU3NISCKOE
COCTOSIHME C TOHKMMHU mojsMu. B momenu Tumnepa, Mbl BHAETH, YTO JIyXOBHBIE ACIEKThI HAIIETO
CyIIECTBa CBSI3aHBI C MCHTAIBHBIMH W 3MOIMOHAIBHBIMH ACIICKTAMHU, KOTOPBIC COCIUHSIOTCS C
s¢upHsIM (3hup = Ouomomto [1, 7]), a 3areM u c ¢uzmdeckum TenoM. Ha Ouononesom ypogHe
camoopeanuzayus noopazymesaen pecmpyKkmypupoearue Uiy peopeaHu3ayuro 6HYmpeHHux CmpyKmyp
gcex moukux cocmosHuu. To ecTh, KOT/Ia MBI PECTPYKTYpUpyeM Y HuBepcanbHyto Kannbpyemyto Cetb
(VKC) nocpeactom Texnuku bamancupoku OMII, Mbl Bo3A€ICTByeM Ha Bce TOHKHE cocTosiHUS. OHA
BKJIIOUAIOT OMOLIMOHAIBHBIE W  MEHTAlbHBIE AaCHEKThl HAIIer0 CYIIeCTBA, OKAa3bIBAIOIIHE
MTOJIOKUTETBHBIC BIMSHUS Ha (PU3HUCCKHUIA OpTaHHU3M.

CUHTPOIIMYECKHE VYCJIOBUA BO B3AMMOOTHOIIEHUAX YEJOBEKA C
YEJIOBEKOM

[Ipu B3auMoneiicTBUM YeNOBEKa C 4YEJIOBEKOM (Hampumep, padoTa MO HSHEPreTHYecKoil
6anancupoBke DMII), Mbl MOXKEM IpeICTaBUTh, UTO OJUH UHIUBUIYYM O00OECIIEUNBAaET CUHTPOIIMYECKHE
yCIOBUS JUIsl TOHKUX IOJIEW Apyroro MHAMBUAyyMa. KakoBbl BHENIHME CUHTPONMYECKHE YCIOBMSI,
KOTOPBIE OIHO YEJIOBEUECKOE CYLIECTBO MOXKET 00ECIIEUUTh APYroMy?

* Kastcowlit uz nac necem mazHummusie nois, umeroujue
2UNEPRPOCMPAHCMEEHHBIX 080UHUKOE 6 gU0e 2unepno.iell
* Kastcowtit uz nac oonadaem cnocooOHoCmuio pe30HUPOams ¢ 6UOpayuUaAMU



MAZHUMHBIX NONEH U C6A3AHHBIMU C HUMU RAMMEPHAMU U (opmamu

* Kasicowit uz nac mosrcem unuyuuposams nomox 6uogomonnoi
ynopsaoouuegaiouieil Inepuu, GIUAIOWUIL HA MOHKUE U MOHKUE YPOBHU

* Kascowtit uz nac oonaoaem mozywecmeom HAMEPEHHA, oeiicmeyrouiezo
nocpeocmeom cosnanus — Coznanue oeiicmeyem, 4ymoovl 61UAMb HA
Mamepuio u IHepIuio.

Takue »yeMEHTHI HAmIed MHOTOMEPHOW TPHUPOIBI SBISIOTCS CHIBHBIMH  BJIASHUSMU,
CIIOCOOHBIMHU ~ “‘3aITyCKaTh”’ KOMIIOHEHTBI CaMOOPTaHM3allid, CBOMCTBEHHBIC OHOIOIIO W JPYTHUM
TOHKOTIOJICBBIM CTPYKTypaM. B 3TOM mpoliecce NpPOWCXOAUT Tepeaava axkmugHoUu UHGopmayuu.
3amyckasi TMPOIECChl CaMOOPTaHM3aIliH, MBI BO3JICHCTBYEM Ha JIMHAMHYECKYH OOJacTh HaIlero
“IIeIIOCTHOTO” CYIIECTBA, U/ OT (PU3MIECKOro K JyxoBHOMY! Bo3elicTBre Ha 4acTh BO3/ICHCTBYET U HA
nenoe. CyllecTBYIOUIMIT B HAalIMX SHEPreTUYECKUX TMOJSAX rosiorpaduveckuii BUJ B3aUMOCBS3H
o0ecreunBaeT TO, YTO BCE DHEPreTHYCCKHE CHCTEMBI MOTYT OBITh HACTPOCHBI HA HOBOE COCTOSTHUE
“Oaytanca”, qaxke eciiv paboTalT ¢ KAKOK-TO OJTHOM SHEPTeTUYECKON CHCTEMO!

OINIPEAEJIEHUE CTPYKTYPbI PEAJIbBHOCTH

YroOBl pacmIMpUTh B3IV Ha CaMOOPraHU3AIMIO, MBI chopMynupyeMm Oosiee oOmmid BOmpoc:
“Uro Takoe cTpykTypa ¢puzndeckoil peanpsHocTH?” Anekc KaiiBapaitHeH pazpa®oTai ncUepIbIBarONIyIO
o0myr0 MoJenb (HU3MYECKOH peaJbHOCTH W CO3HaHMSA. B HeH NpUCYTCTBYeT AMHAMHUYECKOE
CIIOMpPOBAHUE, WM HEpapXus, CBA3BIBAIOLIAS PEAIBHOCTh HA DPa3jIUYHBIX YPOBHsAX. Takxke, B 3TOH
MOJIETI CYIIECTBYET TOJIOrpaMuecKHii BUJ HAIOXKEHHS BUOPHUPYIOIIMX BOJH. B ocHoBe mporecca
caMOOpraHu3aluy JieKaT BUOpalMOHHBbIE peXUMBbL. Kakaplii Mocienyromuil ypoBeHb pealbHOCTH
pa3BOpaunBaeTCs U3 WIM OTHOCUTCS K 00Jiee YyIOpsI04€HHOMY BUOPAIIMOHHOMY COCTOSIHMIO.

Ha BuOpamnmoHHbIE COCTOSHUSI MOTYT BO3JIEHCTBOBaTh BHEIIHHE BIUSHUS, Takue, Kak
KOCMHMUYECKOe u3iydeHue uiau anekrpomarnutHoe mone [8]. CormacHo KaiiBapaitHeHy, m1000#1 BUI
CUCTEMBI 00JIaJaeT CIOCOOHOCTHIO CAMOOPTaHU3AIMH U YBOJIOLIHU.

Daxkmuuecku, “...om amomosé 00 MHCUBLIX OP2AHU3MOG, 2anakmuk u Bcenennoi, (maxue
cucmemut) ck1oHHbl K cocmoanuam Ckpoimoii I'apmonuu, k peanuszayuu 3onomozo Ceuenun’” [9].

[Tpumeps! oTHOmEeHUs 3omoToro Ceuenus npuBoasTcsa B yueHuu CpsienHoi ['eomerpuu [10].
[Tpupona ynpasisiercs GpyHIaMeHTaIbHBIMH, YHUBEPCAIBHBIMH, IPOCTHIMU, HO M3SIIIHBIMU (hOpMYTaMU
BBIpa)KEeHMS1 !

MEXITPOCTPAHCTBEHHBIH ITPOILIECC

B kuure Meowcnpocmpancmeennas ¢usuxka, PyT onucsiBaeT >HEpreTHYecKuil MOTOK U3 Ooisee

BBICOKHUX 3HCPIrETUYCCKUX oJiel Kak CUI1y, BOCCTAHABJINBAIOUIYIO HAIIl MC)KHpOCTpaHCTBeHHBIﬁ KOCMOC
[11].

MescnpocmpancmeenHnolii  6UXpb CcoeOUHAem (U3UYECKYI0 DPealbHOCHb ¢ HEeGUOUMBIMU
ucmouyHuxamu Hawei Bcenennoii, u évtuue.



[TogoOHas “BuxpeBasi” CTPYKTypa NPHIOKUMA U K Ppu3ndeckomy deioBeky. C ee moMoIIbIo, OH
“MEXIPOCTPAHCTBEHHO CBSI3aH CO CBOMM BBICIIMM CO3HAHHMEM. Takasi CBSA3b CIY>KUT PYKOBOJICTBOM
OpraHM3ally SHEPTUU U MaTEePHUH, TOCPEACTBOM BUIAa HEPAPXUUECKOM CUCTEMBI.

HeBunuMble sHepreTMyeckue CHIIbl, MPOXOJAIIME Yepe3 BHXPb U3 BbICIIEH peasbHOCTH,
HECOMHEHHO, YYUTBIBAIOTCS AJI HAONIOAAEMBIX SIBICHUHM CaMOOpraHM3alMd pPa3jIM4YHBbIX ‘“‘HU3IUX
cucteM. Mbl MOKEM paccMaTpuBaTh TaKOW BUXPb CIOMPOBAHHBIM KaK KOXKUIA JIyKa - CEpHUsl TOPOB,
OJVUH B JpPYyroM, IJ€ KaXAbli CIOH COEIUHEH cO CleAyroIiuM. B cocrosHusx Oosiee BBICOKOTO
M3MEPEHUs IPOUCXOIAT IPeoOpa3oBaHusl, KOTOPbIE B KOHLIE KOHIIOB “HUCXOJAAT B MAaTEPHUIO.

CO3HAHUE VIIPABJIAET CAMOOPT AHU3ALIUEN

Jlxek Capdartu 3HaAKOMHUT HAc ¢ WUJE€i, UTO caMOOpraHu3alus cBs3aHa ¢ co3HaHueM. OHa —
pe3ysbTaT JAeATENbHOCTH MOJId pasyMma (CO3HaHMs), B3aUMOJIEHCTBYIOIIETO C MaTepuel B Ipoliecce,
KOTOpPBI OH ONpeaenui Kak obpammuoe Oeticmeue [12]. daktuvecku, 310 Hamepenue pasyma,
JeCTByIOIEE HA KBAaHTOBOM ypoBHE MaTepuu. CyliecTBYeT ABYCTOPOHHSS IETiIsl oOpaTHOM CBS3H,
COEUHSIONIAs Pa3yM U MaTEpPHIO; 3TO MPUBOINT K CIIOHTAHHOW caMOOpraHu3aluu cuctemsl. baaromaps
TaKOM IeTIie, Ha CaMOM BBICOKOM YPOBHE CYIIECTBYET KOHTPOJIUPYIOIIAs CTPYKTypa, KOTopas padoTaer,
TaK CKa3aTh, ‘‘MTHOBEHHE 32 MTHOBEHHMEM’, M YIIPABJIAET BCEMU TBOPUYECKUMHU MPOIIECCAMHU.

B otoii mapagurme, Paszym, Cosznanne u HAMEPEHUE neortaenumbel oT ¢Qusmueckoit
peaslbHOCTH. MBI 00JagaeM JCHCTBHEM CO3HAHWSA, OOSCICYMBAIOIIMM TI'€OMETPHUSCKYIO ghopmy
(npontecc 6-¢hopme), KOTOpask OPraHU30BBIBACT M MaTEpPHUI0 M 3Hepruo. [Iporecc camoopraHu3zanuu
CTAaHOBUTCS AKTMBHBIM TMPOIIECCOM, B KOTOPOM HH(pOpMalus MNpUOOpeTaeT 3HAY€HHWEe HWMEHHO B
opraHusymolei ceds cucteme.

MHOI'OMEPHOE MHTEPAKTHBHOE ABJIEHUE

Maenumnoe none, Ceasannocmv u Hacmpoiika... TaKOBbl HEKOTOPBIE JIEMEHTHI, KOTOpbIE, 110
ykazaHuio Jlerensl, TpeOyroTCs Ji CO3/IaHUSl CUHTPOIIMYECKUX MOTOKOB Ha KBaHTOBOM ypoBHe. Koraa
9TH YCIOBHUS YAOBJIETBOPSIOTCA, NPOMCXOAUT BHYTPEHHsAA camoopranusauus. Jlemas 3to, cucrema
ctpemutcsi Kk Ckpeitoit ['apmMoHuM, onpeznenseMoil Ooiiee 21y00K0YpOGHEsbIMY MATEMAaTUYECKUMU U
TFEOMETPUUYECKMMH 3aKOHaMU NpHUpoAbl. MBbl HaxoguM, 4YTO CaMOOPTaHU3YIOUIUECS CHCTEMBI
ynpapnsitorcs  Co3HaHueM,  B3aUMOJICHCTBYIOIIMM € DHEPIUsIMH, KOTOpbIE  IEpEeMEIIaroT
MEXITPOCTPAHCTBEHHBIH BUXPh, CBA3BIBAS (PU3UUECKUI MUP € O0JIee BBICOKUMH YPOBHSIMHU PEATbHOCTH.

Bo B3aMMOOTHOIIEHUAX YETOBEKA C YEJIOBEKOM MBI BHUIUM CYILIECTBOBAHHE CUHTPONUYECKUX
YCJIOBHH, CIOCOOHBIX BJMITH M 3alyCKaTh CaMOOPTAHM3AIUI0 SHEPreTHYECKOTO TMOJs APYroro
yernoBeka. B 3TOT mpolecc BKIFOYAKOTCS MArHUTHOE W TOPCHUOHHOE IOJS PYK, HECYLIUMX IATTEPHBI,
npeanoyTuTenpbuble HanpaBiaeHuss 1 Hamepenne Co3HaHMs, B3aUMOJICHCTBYIOIIEE C SHEPrETUYECKUMU
cucremamu. CaMmoopranuzanusi B JIFOOOM acleKTe SHEePreTHYEeCKOro IOJIsi YeOBeKa BBIPAKAeTCs B
PECTPYKTYpH3AllUA SHEPIETUUECKON CHUCTEMBI KakK yenozo. TexHuka bamancuposku OMII ucnonb3yer
MOTEHIIUAJ 3TUX UHTEPAKTUBHBIX YPPEKTOB.



Ipunosncenue B
duznueckas MOJa€JIb OMOoMmoJis

Anppeit Jlerena
Wuctutyt “/Ix. Credana”, Jlrobnana, CioBeHus

Brepsrie ony6rkoBaHo B 1997 roqy — nmepenedaTbIBacTCsl ¢ pa3peiieHus aBTopa
[3ameuanue uuTarento: cM. KHUTY “Maenummuvie y3nvr” (cTp. 269)]
PE3IOME
buonone (mHGOpPMAIMOHHBINA 1 YBOJIONMOHHBIA KOMITOHEHTHI)

buonoruueckas xuBasi Marepusi JEMOHCTPUPYET pa3HOOOpa3ue TOHKHMX SIBJIEHHMM, KOTOpbIE
HEBO3MOXXHO OOBACHUTh 4YHMCTO OHojorudeckumu mporeccamu. Cpenu HHMX, Mbl YIIOMHHaeM
nH(OPMAIMOHHbBIE TpoLecch (mepeHoc, o0paboTka M HaKOIUIeHWE WH(POPMALKU) U HBOJIOIHOHHBIC
IIPOLIECCHI B KHUBBIX OpraHu3Max (Hampumep, MUTO3 U Mopdorenes). Takue siBIeHUs MOT'YT OBITh JTy4Ile
MOHATHI IOCPECTBOM BBEIEHHS KOHIIETIIUU Ouoronsi. bruomnone — 3To TOHKOMaTepualibHasi CTPYKTYpa,
MIPOHU3BIBAIOLIAst OMOJIOTHYECKUE KIETKH JKUBBIX CyliecTB. OHO CHIIBHO OTJIMYAETCsl OT MUPA aTOMOB U
MOJIEKYJ, HO, OJJHAKO, SIBJISIETCS YacCThIO TOTO K€ MAaTEpUAlbHOIO MHpPa U MOXET ObITh OOBSICHEHO B
(bU3NYEeCKUX TePMUHAX.

3nech, IpeAcTaBiIeHa TeopeTuyeckas aprymentanus ouonons. [Ipeanonaraercs, 4yro 6uomnomne —
3TO TPEXMEpPHOE MNayTMHOOOpa3HOE IMOJIOTHO BHOPHUPYIOIIMX 3JIEKTPUYECKUX M MAarHUTHBIX IMOJEH.
JInHMM 5TOTO 1OJIA MOXO0KU HAa KPOLIEYHBIE HUTH B TPEXMEPHOU TKAaHU. Takue dJIEKTPOMarHUTHBIE IO
JEMOHCTPHUPYIOT OUYEHb CII0KHYIO BHYTPEHHIOK OpraHU3aLMIoO.

Mpbl HaxoaMM HEOOBIYHBIM BHJI KUPAJIbHBIX pEIIEHUN ypaBHEHHUH MakcBeia, KOTOpble He
pacceMBarOT JHEPTUI0 U BEAYT K YCTOWUYMBBIM IIOJIEBBIM CTpyKTypaM. OHHM - Tak Ha3bIBaeMas
nHpopmalioHHasi ocHoBa Ouomnois. CaMbIMM TPOCTBIMU CTPYKTYpamMH TaKOTO BHJA SBIISIOTCS
TOPOUIAJILHBIC Y3IIBL.

Korna snekrpuueckuil 3apsii O4eHb MaJleHbKOW Macchl BXOAMT B MH(pOpPMaIMOHHOE OHOmoJe,
MIPOUCXOJAT HeNUHEeHHble sBIeHUS. Takue HelIMHeWHble sBIeHHs Oa3UpyloTCs Ha BETBIEHUSX
(oudypranmsx) Bo BHyTpEHHHX JIEKTPUYECCKUX MTOTOKAX U Ha AP PEKTax pe3oHaHCa MEXy TTOTOKaMH U
noJisIMU. MBI CTAJIKMBaeMCs € 3BOJIIOIMEN TOJEBOM CTPYKTYpPBl. OBOJIOLIHAS — CHHTPOINNYECKHU
IIPOLIECC, OPUEHTUPOBAHHBINA BO BpEMEHHU. JlJIsI CHHTPOIMYECKOrO IOBEIEHHUs CYILIECTBYET HECKOJIBKO
OYEBMJIHBIX YCIOBHUH, M OJJHO U3 HUX — KBAHTOBAs CBA3aHHOCTb B COCTOSIHMSIX JIEKTPUYECKOTO 3aps/Ia.

buonone Bcerna comepkuT B cebe Kak MH(GOPMALMOHHYIO OCHOBY, TaK M 3BOJIOLMOHHBIN
komrnoHeHT. O0a oHuM HeoOxomumbl. IlepBas momuuHseTcs NTUHEHHBIM YypaBHEHUsSM MakcBemia H
COXpaHSET CTPYKTYpHYIO (popMy Ouomnoss. JINHEHHOCTh NPUBOAUT K HAJIOKEHUI0 MHOTMX Pa3JIMYHBIX
HEJIOKAJIbHBIX COCTOSIHUM, W, CIIEAOBATEeNbHO, K OOJbIIEH CIOCOOHOCTH HAKOIUICHHS HH(OpPMAIIHH.



Bropoii oTBedaeT 3a 3BOMIONMIO OMONOIA: OT IPUMHUTUBHBIX TOPOUJAIBHBIX Y3JI0B 10 OYEHb CIIOMKHBIX
¢dopM (CO MHOTHIMH y3JIaMH ), AEMOHCTPUPYIOIINX BCE MPU3HAKH JKU3HU.

CrpykTypa OHOIIOJISI HAXOIUTCS B TECHOM COOTBETCTBUHU C MOJIEKYIISIPHON CTPYKTYpPOHl >KUBBIX
opraHu3MoB. OT/esbHbIE Y3/l B MayTHHE OWOMOJIA B3aUMOJEHCTBYIOT C OTIEJIbHBIMH aTOMaMHM M
MOJICKYJIaMH B KHBBIX KJIeTKax. Takum oOpa3oM, OWOIOIE MOXET PeryIupoBaTb MHOXXECTBEHHBIC
IIPOLECCHl B JKUBBIX KieTKax. (CaMble BO3MOXHBIE KaHIWJATBl I TAaKOrO B3aMMOJCHCTBUSA —
KHpaJIbHbIE MOJIEKYJISIPHBIE CTPYKTYpPBI IPOTEMHOB M HYKJIEOTHUJIOB, HAIIPUMEDP, MUKPOTPYOKH CIIMpaeit
JHK.

BBEJIEHUE

MHorue HWH(POPMALMOHHBIE NPOLECCHl M IPOLECCHl CaMOOPraHU3alMM BHYTPU KHUBBIX
OpPraHU3MOB MOTYT OBITh JIyULI€ MOHATHl U OOBSCHEHBI, €CJIM Mbl MOXEM IPEICTABUThH CYIIECTBOBAHUE
0COObIX  CaMOOP2aHUVIOWUXCA  CIPYKMYpP, HNOJOMHA  KPOWIEUHbIX —HUMel  8blCOKOYACOMMHBIX
INEKMPUUECKUX U MacHummuslx noieu. HUTn nepemnerarorcs ¢ MOJEKYISIPHBIMU CTPYKTYpaMH B Tellax
KHMBBIX OpraHu3MoB. KOHLIENIUS TaKUX Y3JOBBIX CTPYKTYp HE HOBA; OHAa OCO3HAaHA MHOTUMHM CTapbIMU
KynbTypamu. B kiaccuyeckoil MHaum oHa HasplBasach npaHoli, B TO BpPEMs, KaKk B COBPEMEHHOI
Hay4YHOH Tpaguuuy Hanbosee NPUBBIYHO UCIOJIb30BAHUE BBIPAXKEHUS Ouonose. buomnone nponuThBaeT
BCIO )KMBYIO MaT€pHIO, Hallle 4eJIOBEYECKOE TEJIO, )KUBOTHBIX, PACTCHHUS, 2pubbl, Oaxmepuu, BUPYChl U
YaCTUYHO Jlake KpucTaibl. JKUBsS B cumbuo3e ¢ NIPOTEUHOBBIMU CTPYKTYPAaMHU >KUBBIX OPIaHHU3MOB, B
KUBBIX  OpraHu3Max, Ouomone  olecmeuuBaeT  camoopeanuzayuro UL COXPAHEHMs
TEPMOJIMHAMHUYECKOTO COCTOSHUS NMPU CaMOW HU3KOM oHmponuu W sl BHYTPEHHUX UHDOPMAYUOHHBIX
gzaumooeticmautl. TeopeTudeckoe oObsICHEHHE OHOIOISI — OTPOMHAas podieMa COBPEMEHHON HayKH.

UT0oOBI MOMYYNUTHh HEKOTOPOE OCHOBHOE TOHMMAHUE, Ka)KeTCs, YTO, 10 KpalHel Mepe, HECKOJIBKO
HOBBIX IIIarOB B HOBBIA HEOOBSICHUMBIH MHP JOJDKHBI OBITH CAeTaHbl OJHOBpeMeHHO. OcoOeHHO
CYIIECTBEHHO TOHUMAaHUE CUHMPONUYECKUX NPOYecco8 B COCTOSHUU KBAHMOBOU ceszannocmu.’
CuHTpornuyeckass TpHpoAa OWOMONS OCHOBaHA Ha BO3MOXXHOM CYIIECTBOBAHUU 3IEKMpUYECcKU
3APSAHCEHHBIX YaACMUY 04eHb MANEeHbKOU MACCbl U Ha 0CO00H npocmpancmeeHHo-8peMeHHOl CAMMETPUHN
OMOMONIEBOM CTPYKTYpHl. 3/1€Ch, ACHMMETPHUS BPEMEHH O3HA4YaeT cmpeny 6pemenu OUOMOIEBBIX
BHOpaIuii, B TO BpeMs, KaKk aCHMMETPHs MTPOCTPAHCTBA 03HAYAET KUPAIbHYI0 OUOTOIEBYIO CTPYKTYPY.
B nanbHelimem, Mbl OyzieM JeTanbHO pa3pabaThiBaTh 3TH JABa TepMUHA (CM. pasnen B).

XOoTs 70 CHUX MOp HE CYLIECTBYET NPSMBIX HAay4YHBIX JOKa3aTeNbCTB TUIOTE3bl OMOMOIIS, OHA
IPUOOpPETAET PACTYILYIO NOJAEPKKY, 0COOEHHO B HOBOW MEXIUCIUIUIMHAPHOMN cepe — CThIKE HAYKH O
MO3HAHUH, (PU3UKH U OMOJIOTUH; TPAHULIBI MEXKIY STUMHU JTUCIMITIMHAMU ITOCTEIIEHHO UCUE3al0T.

buonone — 310 TpexmepHas (3-D) mayrtuHa C JBYMsI OCHOBHBIMU (DYHKIIMOHAJbHBIMU
KauecTBaMHu:

* Ona crioco6Ha XPAaHUTH OIr'POMHOC KOJIMICCTBO I/IH(I)OpMaI_II/II/I (MHOFO oum

uH(popMaLnn)
* OHa crocoOHa K cBOel COOCTBEHHON HEOTHEMIIEMOM IBOIIOLUH (IIpoLiece
caMOOpraHu3alun).
B aT0#i crarteke s mpexacraBmio rumnoresy: (pakTUyeckw, OMONOJE - ITO 4YepeloBaHHE ABYX

pPa3IMYHBIX KOMIIOHEHTOB: HWH(GOPMAIMOHHON W SBOJNIOIHOHHOW CTPYKTyp. OO0 OHHU SIBISIFOTCS
ONpENEICHHBIMI  MAaTE€pUAJIbHBIMU  CTPYKTYpPAaMH CO CBOWCTBEHHBIMM WM MAaT€MAaTHYECKUMU



0coOeHHOCTSIMU. bromnosne BO3MOXHO TOJIBKO TOTJa, KOT/Ia MEeperuieTaloTcs 3TH ABE CTPYKTYpHI. 3/1eCh,
MBI UCCIIETyeM HECKOJIBKO TAKUX OCOOCHHOCTEH.

A: THOOPMAILIMOHHbBIN KOMIIOHEHT BUOIIOJISA

OaHMM U3 [PU3HAKOB XOPOLIEH CUCTEMBI XpaHEHHWS MaMATH (HAIpuUMeEp, YUIl HaMATH
KOMIIbIOTEpA UJIM NaMSATh YeJIOBeKa) ABISETCS:

* CucreMa JOJDKHBI OBITH CIIOCOOHA XPAHHUTh 0ZPOMHOE KoIudecmeo MHPopMmanuu. Eciau
OHO TPAKTyeTCs B KBAaHTOBOM CMEICIIEC (Kak 3TO OOBIYHO JIENAaeTCs B MPOTPECCHBHON KHOEPHETHKE
Bunepa), 3TO 0O3Ha4aeT OrpoOMHOE KOJHYECTBO Oumoe WHPOpManuu. buT WHPOpMAIUU MOXKET
OTIPENIENIATECS KaK caMO€ MaJIeHbKOE pa3inyue (B JOOM MaTepHaJbHOM CMBICIE), KOTOPOE MOXKET
OBITh pacnosunano yumamenem THHOPMAITUH.

OTOT KpouleyHbli OUT MH(POPMALIUK TOJKEH ObITh JOCTYIIEH TAKUM 00pa3oM, 4TOOBI €ro MOXKHO
ObuTO TpoYecTh (WM 3amucaTh) 0€3 MCKAKEHHWS WIM W3MEHEHHS OCTaIbHOW WH(POpPMALUU.
CrenoBarenbHO, MEXy Pa3JIMYHBIMU YacTAMHU UH(OPMAIMK JOJKHA CYIIECTBOBAThH Pa3/I€IMMOCTb.

BHYTpH KOMITBIOTEpHOTO YWIa WIM Ha TOBEPXHOCTH IMCKA, Pa3IM4yHbIC YacTH HH(OpManuu
pas3zieneHsl B MPOCTPAHCTBE; B TO BpPEMs, KaK B JKMBBIX OpPraHW3Max pa3JeMMOCTH, BO3MOXKHO, HE
CYLIECTBYET B TEPMUHAX npocmparcmed. Hanprumep, HelaBHIE HCCIIEI0BAHMS MO3Ta> H APYTHX KHBBIX
MH(GOPMAIIMOHHBIX CHCTEM IIOKa3bIBAIOT, YTO (YHKIHHU pa3zyMa anoxkanbHbul (HENOKanbHbI). Eciam 31O
TaK, ¥ €CJIM B3aMMHO pa3/eeHHbIC MOPUUH HH(GOPMALMH XPaHATCA B O0JACTH OJHOTO M TOTO JKe
IPOCTPAaHCTBA, TOT/A, IO OTHOLICHWIO K OHomomo, sicHO cruexyiomee: KommoHeHT Ownomnoss,
OTBETCTBEHHBIN 3a XpaHeHHE MH(OPMAIUH, JODKEH BBIPAXKATHCS JUHEUHbIMU YpasHeHuaMU. TOIbKO B
3TOM ciy4ae pa3Hble NOPHHH WHPOPMAIMU MOTYT XPAHHUTHCS HE3aBHCUMO, HMOO TOJBKO TOTIA
CYIIECTBYET 8€POAMHOCMb HANOXCeHUs (COBMELIEHNS, HACTauBaHUs) TUHEHHO HE3aBUCUMBIX PELICHUH.

KakuM BHJOM JHMHEHHBIX ypaBHEHMH yJOOHO ONMCHIBATH HH(POPMALMOHHBIM KOMIIOHEHT
ouonosns?

CymecTtByeT  MHOTO 1080108, HNOJATBEPXKIAIOIIMX, UYTO  OHONOJE OCHOBAaHO Ha
NEeKMPOMASHUMHbBIX AeneHusax (WIH, TI0 KpaliHell Mepe, TECHO ¢ HUMHU CBSI3aHO). Ypasnenus Maxceenna
JUIs  DJIEKTPOMAarHUTHOIO TOJ  JIMHEHHBL. JlaBaliTe moONBITaEMCi HAUTH Takyl CTPYKTypy
aneKkTpoMarHuTHoro (OM) moJisi, 4ToObI 3Ta MoJieBasi CTPYKTypa OCTaBajlaCh BPEMEHHO yCTOMUYMBOM, a
SHEprus NnoJid He paccenBanach. TONBKO TOrAa Mbl MOXKEM TOBOPUTH O NMaMATH, BIOXEHHOHN B MOJIEBYIO
CTpYKTYypy. Takxe, HaM OBl XOTEJNOCh, YTOOBI IMOJIEBAas CTPYKTypa OblIa YCTOWYMBA K MOTPAHUYHBIM
ycaoBusAM. Takue TMCTaHIIMOHHbIE TPAHUIBI TOJDKHBI UMETh TOJIBKO MpeHeOpeKUMo Manoe BiusHue. B
YOPOIIEHHOM BHUJE, MBI MOXEM TMpeAcTaBuTh OM moje Kak “00iako”, acCHMOTOTHYECKH
npubIMKaroIeecs K HyJII0 BO BceX 00JIaCTsX, YIaJICHHBIX OT ero eHTpa. Eciu takoe mosie moMecTuTh
B OOJBITYI0 KOPOOKY, TO Ha CTEHKaX KOpPOOKM OHO Takoe ciaboe, 4TO HE OKa3bhIBaCT HUKAKOTO
3HAYUTENIHOTO BIMSIHUS Ha TIOJIEBYIO CTPYKTYPY.

Takas mosieBass CTpyKTypa UMEET BUJ YCMOUYUB020 6071H06020 nakema. OH HE JBUTaeTcsl B
MPOCTpaHCTBE. MBI yKe MOKEM OINMCHIBAaTh €ro, UCIOJb3ys ypaBHeHUsI MakcBeia 6 nycmome. Jlerko
[I0Ka3aTh, YTO PEIIECHUS BBILICONNUCAHHBIX YpaBHEHMM MakcBeuia yIOBJIETBOPSIOT CIEAYIOLIEMY
YCIIOBHIO:

rotB=k-+B (1)



rae B — Bektop mromumocmu macnumuoco nomoka (Ha TPOTSKEHUU BCEM CTaThbU BEKTOPHBIE
BEJIMYMHBI 0003HAYAIOTCS KUPHBIM HIprdTOoM), 1 K — Hekas ckainsipHas KoHcraHTa. CHavana, jaBaite
o0paTuM BHUMAaHUE TOJBKO HA 2apMOHUYecKull BU PEIICHUN, TO €CTh, Ha PEIICHUS, ONTUCAaHHBIC

iot
E =E, ¢ (115 37IeKTpUYECKOTO OIS )
+
B =B, ¢'©" (711 MarHUTHOTO TIOJIST)

Mpbl BCTaBiiieM TapMOHUYECKUI BUJ PEUICHUN B MEpBBIC JBa ypaBHeHUs MakcBemia mist OM
MOJIsl B BaKyyMe:

rot B = g, * OE/Ot
rot E = -0B/ot

JlaBaiiTe HCIBITAEM HEKUH OCOOBIN BHJI PEIICHHI: BEKTOP MAarHUTHOTO TOJisi B B KaxKiblid
MOMEHT U B KaXKJIOM MECTE KOJLIUHeapeH BEKTOPY dJIeKTpudeckoro mous E:

B=1o-*(gus/k)*E @)

Takue pemieHus: yaoBIETBOPAIOT ypaBHEHHIO (1), HO HUKAKUM JpPYyruM ypaBHEHMsIM (Tojaras,
YTO pelleHus TrapMOHUYHbI). Konruneaprnocms BekTopoB E M B — oueHbp BaxHOE KauecTBO
MH(GOPMAIIMOHHOTO KOMITOHEHTa OMOTOoIsA. A UMEHHO, OHO OYeHb OTJIMYAETCS OT MPUPOABI OOBIYHOTO
OM nonst ¢ nycmome WIM B OJHOPOAHOM cyOcTaHLuu, rne BekTop E nepnenaukynspeH BexkTopy B.
BaxHoe ciencTBue 3TOM KOJUIMHEAPHOCTH (IO OTHOUIEHUIO K e6exmopy Hanpaenenus) Oyner
00CYKIaThCsI MO3KE.

VYpaBHeHue (2) Takke BKIOYaeT B ce0s BOOOpaKaeMyrO BEIMYMHY I, 4TO O3HAYaeT, YTO
MarHuTHOE MoJie CABMHYTO No (a3e (Ha w2, TO ecTh, HAa OJHY YETBEPTh LMKJIA) OTHOCHUTEIHHO
AJIEKTPUYECKOro Mmois. B MOMEHT, Korja MarHuTHOE IoJie JOCTUTaeT MakcuMyma (WiIM MHHMMYMa),
3JIEKTPUUYECKOE T10JIE PaBHO HYJIO, U Ha00OpOT. DHEPrus 3JEKTPUUYECKOro MOJIsl NMEPEeHOCUTCS B U U3
SHEPTrUU MarHUTHOTO MOJIS, B TO BPeMsl, Kak CyMMa 00€UX SHEPruil 0cTaeTcsl MOCTOSHHOW. DTO MOX0XKeE
Ha Bce Jpyrue wujaeanbHble KojeOaHus Oe3 3aTyxaHusd. Hampumep, B NpOCTOM MEXaHHYECKOM
OCLMJUIATOPE CyMMa KHHETUYECKOM M TOTEHIHAJbHOW (MM YNpyroil) 3HEPIUM IOCTOSHHA IIO
OTHOILIEHHIO KO BPEMEHH.

JaBaiite HauHeM c npumepa. Korma sinekTpuueckoe Moje paBHO HYJIIO, B 3TOT MOMEHT
CYLIECTBYET TOJBKO MarHuTHas 3Heprus. MarHuTHoe mojie 00JafaeT OINpeAeIeHHOW CTPYKTYPOH,
KOTOPYIO MBI HcCclieqyeM mno3xe. Yepe3 yeTBepTh IMKIIA, Mbl MOJY4YaeM HJICHTUUHYIO CTPYKTYpY B
AJIEKTPUYECKOM TIOJIe, €Ille uYepe3 YeTBEpPTh IHMKJIa OHAa CHOBA MPEoOpa3oOBHIBACTCS B HJICHTUYHYIO
MarHUTHYIO CTPYKTYpy (HO TOJSIPHOCTh TIOJNIE MEHSETCS Ha MPOTHUBOIONIOXKHYIO). Kpussble,
MPEACTABIISIIONINE JIMHUA O00UX TIOJICH, HE MEHSFOTCSI CO BpeMeHeM (Sl MCTIoNb3yto TEPMUH UHUA NOJIS
BMECTO cunosol nunuu). OTHOCUTENbHAS WHTEHCHBHOCTH JJIEKTPUYECKOTO W/WIM MArHUTHOTO TOJIS
MeHsiercs. O6a mosst KoJEOMIOTC MEXIY TOJOXKHUTEIBHOW W OTpHUIATebHOM aMmrumTyaoi. OmHako,
HampaBlieHUs TOJIE He MeHsieTca. KadecTBeHHass KapThHa 000uX TOJed (MONeBOW CTPYKTYPHI)
COXpAaHSIET CBOIO MEpBOHAYaIbHYIO0 GopMy. ITO 0cOObI BUJ BOJIHOBOTO NaKeTa — OH HE NepeMeliaeTcs
CO CKOPOCTbIO CBETa, OH CTAaTMYEH, U BCE BPEMsl OCTAETCS B OJHOM U TOM ke mecte! OH coxpaHsier
CBOIO BHYTPEHHIOIO WH(MOpMaIuio (KoTopas HaXOIUTCA B MOJEBOW CTPYKType). [IoCKoNbKy cTosuuit
BOJIHOBOII IIaKeT IIOAYUHACTCA JINHEUHBIM YpaBHCHHUAM MaKCBeHHa, TaKUC TIAKCTBI MOI'YT



HaKJIabIBAThCS IPYT Ha apyra. Mel OyzeM Ha3bIBaTh BOJHOBOH MaKeT, KOTOPHIH HE MepeMeniacTcsi o
CKOPOCTBIO CBETa (U, CIIe0BATEIHHO, 001a/1aeT OCTATOYHOU MACCOM), UHPOPMAYUOHHOU NAYMUHOU.

JaBaiiTe Ha MUHYTY TipepBeMcs: [ panniia Mexay nHOOPMAIIMOHHON MAayTHHON M KJIACCHYECKUM
¢omonom uetko He ompeneneHa. Ha 3Tux cTpaHUIaX OMUCHIBaeTCs  Oe3[eHCTBYOIIAs
nH(pOpPMAlMOHHAs TTAyTHHA, XOTSA OHA, TaKXe, MOXKeT 00JaJaTh KOMIIOHEHTOM CKOPOCTH (M BCE Ke
MeJJIEHHEee, YeM CKOpPOCTh cBera). Uem Oouibllie €€ CKOPOCTh MPUOIMIKAETCS] K CKOPOCTH CBETa, TEM
OoJblIIe OHA MTOX0Ka HA KJIACCUYECKUN (POTOH.

Crnenyst 0ObIYHBIM TporeaypaM ¢ auddepeHnanbHpIMU YpaBHCHUSIMH MaKCBeIIa, MbI JIETKO
MOKEM HaWTH yuxauueckyto uacmomy WHOOPMALIMOHHON MAyTHUHBI:

K? = Eollo ® w?, uu Gonee POCTO
o =ck (3)

rac ¢ — CKOpOCTb CBCTA 6 nycmome.

Taxxke, MBI XOTHUM OIPEICIUTh HPOCMPAHCMBEHHYI0 KOHueypayuio 3THX pemenuid. Hac
uHTEpecyeT (opMa MarHUTHBIX U DJEKTPUYECKHX JHHHNA (00€ HMEIOT OJWHAKOBYIO (OpMY).
CymiecTByeT MHOTO KJIaCCOB pEIICHUH, HO, CHaYalla, Mbl OyJeM OTPaHUYMBATHCS TAKUMH PEIICHHUSIMU,
KOTOpBIE TIPOINEe BCEX M HE CIMIIKOM YYyBCTBUTENBHBI K TOTPaHUYHBIM YycioBusM. Kak yxe
YIIOMHHAJIOCh, TaKWE PEIICHUS JJOJDKHBI IEMOHCTPUPOBATHh (DAaKTOp acHMOTOTHL Takoe Mojie MOKHO
BU3YaJIM3UPOBATh Kak NPSIMYIO, OECKOHEYHO [UIMHHYIO BEPEBKY, COCTaBICHHYIO U3 TOPCHOHHO
3aKpy4EHHBIX JTUHUN noiis (puc. 1)

3akpyuyMBaHHE B LIEHTPE BEPEBKU IOXO-XKE Ha
NPaBOCTOPOHHIOKW  crupanb, ecnmd k>0, u  Ha
JICBOCTOPOHHIOKO criupajib, ec-mu K<0. Ho nHabmoneHue
IIOIPaHUYHBIX YCIOBUM TOBOPUT, YTO PEILIECHUE OTHOCHU-
TEJIbHO IWIMHAPUYECKOM CHCTEMBI KO-OpPJAMHAT HE
Pucynok 1 ([erena) YIOBIETBOPUTENBHO. TO ecTh, mose B He cTpemurcs k
HYJIIO, KOTJIa MBI YJaJIsieMCsl B HalpaBJIeHUH Z. Takxke,
KOTJa Mbl yJaJiseMcsi B HalpaBJIeHUU I, OHO HE CTPEMHUTCS K HYJIIO JOCTaTOYHO OBICTPO (pe3yibTar
MOTEpU ACUMIITOTUYECKOTO MoBeAeHust). [lonHass MarHUTHas HEPrusi, KOTOpast MOKET ObITh BhIpa)KeHa
IIPOCTPAHCTBEHHLIM HHTErPaIoM l (2po) © B?dV (uHTEerpUpOBaHUE 1O Beelt oonactu V), omknonsemcs,
JaXKe KOT1a MOJICUNTHIBAETCS TOJIBKO MAarHUTHAS SHEPTUS B BEPEBKE KOHEYHOM JITUHBI.

e O6e st mnpobiaembl MOTyT OBITH pELIEHBI C TOMOIIBIO CJEerKa
{ ] > ' W3MEHEHHOM MOJEBOM CTPYKTYpHI. JlaBaiiTe npeacTaBuM, YTO BBILIEONMCAHHAS
9 ’"' “va,  BEpEBKa B I10JIE UMEET KOHEUHYIO JJIMHY (TOr/la Mbl UMEEM CETMEHT BEPEBKH)
%% %< ¥ ckpydyeHa B BHJE 3aMKHYyTO# meriu (puc. 2). B 5ToM ciyqae MBI MOKeM
\\ ) cpasy ke u3bexarp rnepBoil nmpobiembl. A kak HacueT BTopoil? HecmoTps Ha
) TO, 4yTO OJarojaps HOBOW MoAM(UKALUKU, B cepeluHE BEPEBKH I0JIe MEHAETCS
C/‘ ¢ )’ HE3HAYUTENbHO, OHO MOKET 3HAUUTEIbHO U3MEHUTHCA B 00JaCTH, yJaleHHON
Nt or ueHtrpa mnermid. ClegoBaTeNbHO, MOXHO OXHJIATh aOCOJIIOTHO HOBBIX
peLIeHH — BO3MOYKHO ¢ KOHEUHOM MarHUTHOM SHEPIUEH.
Pucynok 2
(Hetemna)

Korna ypaBuenue (1) aHanmm3upyercs B mMOpouoanvbHou cucmeme



koopounam™ °, MoryT GbITh HAWICHBI XapaKTEPUCTHKH HOBBIX PEIICHHil. VICUMCICHHS 31eCh OYCHB

clokHble. Pemienus (mopoudanvhvie pewienuss) HE MOTYT BbIpaXaThCsl OOBIYHBIMM aHAJIUTUYECKUMHU
¢ynkuusamu. Ho Bu3yanbHO, Takue pelIeHUs O4YeHb MpuBIeKaTeabHbl. OHM IOXOXHM Ha
BBIIICYTIOMSHYTbIE 3aMKHYTbI€ NETJIM, CJEIAHHBIE W3 CIUPAJIbHO 3aKPY4YEHHBIX BEpPEBOK. Takum
06pa3oM, JIMHHM TOJS OOIAafaloT TOM JKe CAaMOH CTPYKTYPOM, UTO M HHTH mMOpOUOAnbHbIX Y3108,
TopouganbHble y371bl MOXKHO BU3YaJIM3UPOBATh KAK HUTh, HAMOTAaHHYIO Ha IOBEPXHOCTh mopa. CaMblii
IIPOCTOM TOPOMJIAJIbHBIN y3€JI I0Ka3aH Ha PUCYHKE 3 (CM. CIEIYIOLIYIO CTPAHUILY).

Bce TopounanbHble y3ibl KupaibHbl, TO €CTb,
MMEIOT JIEBOCTOPOHHHUH U IIPAaBO-CTOPOHHUM BAPUAHT.
KupanpHble CTpPYK-TYpbl — 3TO Takue CTPYKTYpPbI, y
KOTO-PBIX OTCYTCTBYET YeHmp UHEepCuu, 3T0 O3HAYAET,
YTO MX 3€pKaJlbHOE OTpa)ke-HUE HE HACHTUYHO
i opuruHany. TakuM  o0pa3oMm, Bc€  KHUpaJIbHbIE
i CTPYKTYPBI SIB-JISIFOTCSI JBYCUMMETPUYHBIMU (hOpMaMH,
Pucynok 3a Pucynox gigggMep&irngaa :pyKa U IpaBas pyka (rpetiecxoe

pyKa),  JEBOCTOPOHHMH U

30 IIPaBOCTOPOHHUI mypyI, JIEBOCTOPOHHUI u

IIPaBOCTOPOHHMHU y3en (pucyHkH 3a u 30), U Tak ganee. JIerko mokasaTb, YTO BCE MaTeMaTHUECKUE

pemienus: ypaBHeHus (1) oonowcnsr ObITh KupanbHbiME: [uddepeHnnansabiii oneparop rot (= pomopy)

npeoOpa3oBBIBACT NOIAPHbIN 6eKMOp B akcuanvhulil (0CeBOl) (WU Haobopom), TakuMm odpazom, K -

9TO, (paKTHUECKHU, HEe OObIYHAs CKaJsipHas KOHCTaHTa — 3TO nceet)ocmﬂﬂp7. Kaxnpiii ncespockasp

obnagaeT KupanbHbIMU cBolicTBamMu. Koraa koHcTanTa K MCIONB3yeTcsl ¢ MPOTUBOIOIOKHBIM 3HAKOM,

Mbl TOJy4YaeM IOJHOCTHIO SKBUBAJCHTHBIE DELICHUS, XOTS U HE HWICHTHUYHBIE — OHHM SIBJISIOTCS
3epKanbHbIM OMpadiceHueM OpUruHaia.

MoXHO TMOKa3aTh, YTO MAJS TOPOMAANBHBIX PEIICHUU, BBIIICONUCAaHHAs O0JAcTh WHTErpana
cxooumces. TopounanbHbIe pelieHus: — Xxopouiue pewenus s ypasHeHus (1), n6o nmpeactaBmistoT coOoit
He()UKTUBHBIE TIOJIEBbIE MMAYTUHBI, MAYTUHBI C KOHEUHOU dHEpPTUel U HeUYBCTBUTEIbHBIC K OTAAIEHHBIM
IMOrpaHU4YHbIM YCIIOBHAM.

3nech HaONIONANNCHh TOJNBKO CaMble MPOCTHIE XOPOIIME pelleHus (TOpOoUJalbHbIE Y3IIbl), HOO
OHU MOTYT OBITh YCTAHOBJIEHBl YMEPEHHO NMPOCTHIMH MaTeMaTHUYECKMMH WHCTpyMeHTaMHu. Taxoke, 1Jis
ypaBHeHus (1) MOryT cyiiecTBoOBaTh 00Jee CI0XKHbIE PEIICHUs, HAIPUMED, 3ay3JIEHHbIE CTPYKTYpHbI, HE
TOpOUJAJIbHBIE U HaMHOTro Oojiee ciiokHble. Mbl OylneM Ha3blBaTh BCE 3TU 3ay3JIEHHBIE CTPYKTYpHI
noNeGbIMU NAYMUHAMU.

JIErKo BHJIETh, UTO UH(OPMAYUOHHbIE NAYMuHbL He M3ITY4aioT SHepruto. Bexmop Hanpasnenus®
BBIPAXKACTCSI  npouzeoenuem GeKmopog HIEKTPUUECKOT0O W MAarHUTHOTO TMOJieH, HO BHYTpHU
MH(OPMALIMOHHOW MayTHHBI, COTJIACHO ypaBHEHHUIO (2), 3TH J1Ba TOJS TOJHOCTBIO KOLIUHEApHbl, W
MIPOM3BEACHUE UX BEKTOPOB oOpaInaeTcs B Hylb. Takum 0O6pa3oM, B U BHE 3TOH MAayTHHBI U3TyYCHHS HE
cyuiecTByeT. B 3ToM ciiydae nayTuHa spemenHo ycmouyuea.



SIBISIIOTCSL M TaKue€ CTPYKTYPhl YCTOMYMBBIMU K GHewHuM BO3MYIIEHUsIM? MoOryT ju Takue
BO3MYIIEHUS MEIJIEHHO MCKaXXaTh W pa3pyllaTh HalM nayTuHbl? OTBET Ha 3TH BOIPOCHl HE MPSIMOMU.
JlaBaiiTe OroBOpUM JIBE€ MOACKA3KHU:

(1) MadopmanimoHHble TayTUHBI CBA3AHBI C 3800YUOHHLIMU naymutamu (TOApoOHEe 00 dTOM
no3xe). CHHTPOITMYECKHE MPOIECCH] B SBOJIIOLMOHHBIX MAyTHHAX 00ECHEUnBAIOT UX YCTOWYUBOCTD, H,
B PE3yJIbTaTe, TAKXKE CTAOMIIM3UPYIOT HHPOPMAITMOHHBIC TIAYTHHBI.

(2) MbI u3yunsin ypaBHeHHsT MakcBe/Ula B KJIACCHYECKOM TIpenelie, HO B JICHCTBUTEIBHOCTH,
MarHUTHBIN MOTOK B MAYTUHAX K8aHMOGauHbll. Eciii meTiin 3ay371€HHON CTPYKTYPhl OUYEHb KPOILIECYHBIE
U €CJIM TUIOTHOCTh MarHUTHOTO MOTOKA MaJIeHbKas, TO Yepe3 KXY METI0 MPOXOIUT TOJBKO OYCHb
OIPaHMYCHHOE KOJIMYECTBO MAarHUTHOTO K8aHMo6020 nomoka (¢uiokconos). [layTuHa MOXKET M3ITy4aTh
TOJIBKO TOTJa, KOTJa 3HAYMTEIbHOEC BO3MYIIEHHE HM3MEHHUJIO Obl MOTOK, MO KpalHe#W Mepe, HA OIUH
(ITFOKCOH.

dakTtuuecku, 00a 00BICHEHNUS B OCHOBHOM O3HAUYaIOT OJHO U TO ke. CUHTponuYecKas npupoaa
MaTepuu — OCHOBA BCEX KBAaHTOBBIX sABJIEHHI. CeroJHsd Mbl BCE €I1€ HE MOXEM T'OBOPUThH O AETAIBHO
pa3paboTaHHON TEOPUH KBAHTOBBIX MPOIIECCOB, HHTEPIPETUPOBAHHBIX MOCPEICTBOM CUHMPONUYECKOLL
AKMUBHOCMU HA CYOK8AHMOBOM Yypo8He (B CYOK8AHMOBOM 6aKyyme WIH, N0 APYrod TEPMHHOJIOTHH, B
s¢ghupe). Ho HEKOTOpBIE, YXKE TMOSBHUBIIUECS NPEIBAPUTEIbHBIC KOHIICMIIUU MHOroooOemaronm. Takas
MHTEPIIPETAIMS] HAMHOTO OJM)KEe K HEKOTOPBIM albTePHATHUBHBIM MHTEPIIPETALUAM KBAaHTOBON (PU3UKU
(HarmpuMep, B COBPEMCHHBIC BpEMEHA K wkoie Boma), 4eM K yXKe CYIIECTBYIOMICH “KiIacCHUecKon”
KOIEHTareHCKO MHTepIpeTaIiu.

MsI Buenu, uto ypaBHeHHe (1) MpUBOAUT K KpaiiHe MHTEPECHBIM PELIeHUsIM U cuTyauusM. Kak
WJUTIOCTPAIHIO, MI03BOJIBTE YIOMSHYTh O JPYTOM MHTEPECHOM MPUIIOKEHUH TOTO K€ CAMOT0 YpaBHEHHUSL.
Ecnn MBI MOHTHPYEM TOPOMAANBHYIO KaTYIIKY, CJIEAYs JIMHUSAM, SBISIFOIIMMCS PEIIEHUSAMHU YPaBHEHHUS
(1), To ameKkTpuYecKuil TOK B TaKOW KAaTyIIKe MOJIHOCTHIO KOJUIMHEAPEH BEKTOPY MarHUTHOIO IOJIf,
TeHEepUpPYEeMOro 3ToM ke KaTymkoi. Takas kaTyuika cBoOo/iHa OT cui Jlopenya, TO €CTh, MEXaHUYECKU
oueHb ycroiunBa. Karymiku Takoro Tuma MHOIA MCHOJB3YIOTCS Ui T€HEPUPOBAHUS OYEHb CHIIbHBIX
MarHuTHBIX MOJIeH, ecnu Obl OrpaHUYMBAIOLINM (1)al<Top0M9 MorJia ObITh MEXaHWYecKas Cuila caMoi
KaTYIIKH.

B: DBOJIIOIIMOHHBIM KOMIIOHEHT BUOIIOJII

3neck, OM mosie 00JaAaeT CTPYKTYpOH, Moxoxeil Ha MHPOpPMallMOHHBIE MAyTUHBI (KUpaJbHbIE
y3JIbl — IO KpaifHel Mepe, YaCTHYHO TOPOUAaIbHbIe y3ibl). [Ipy HEKOTOPBIX YCIOBUSX, 3BOIIOIMOHHAS
nayTHHa MOKET mepepactarh HHpopMalmoHHyo. OCHOBHOE YCJIOBUE JJI 3TOTO — HAJIMYHE B 00JIACTH
NAYTUHBI 21eKmpuieckoeo 3apsaoa. J1o HacTOAIIero MOMEHTa, Mbl o0cyxaanu OM moie 6 nycmome.
N3oTponHas ogHOpoaHas cyOcTaHIUs He MoOrja Obl U3MEHUTh HallM ypaBHEHHUs (MOTpeOoBanoch Obl
TOJIBKO MPUOABUTh AMAIEKTPUUECKYIO KOHCTaHTY c). DTo ObL1o OBl Jaxke Oojee pealbHBIM, HOO
Oouworone peako OOHApPYKMBAETCS OTACICHHBIM OT Ouonormdeckoi marepuu. OJHAKO, HAIWYWE
INEKMPUUECKO20 3apsA0a BBICOKOW nOO0BUINCHOCMU BHOCUT KPUTUYECKYI0 HOBH3HY B HAllll ypaBHEHMS:
3TOT 3apsijl pacCeuBaeTcs MPEUMYIIECTBEHHO TOJIbKO B OM mojie nayTuHOOOpa3HoM CTPYKTYpHI.

Ecnu B mayrune coOmroaar0TCs YCIOBUS I CHHTPOITMYECKUX TIPOIIECCOB (CM. HIDKE), B Ouonosne
HAUMHACTCSA CUHMPONUYECKAs CamMoopeanusayus. ITO HEYTO OoJjbllee, 4YeM MPOCTO OOBIYHAs
CaMOOPraHM3aLHsl IPOTEHHOBEIX CTPYKTYp (autopoiesis'®) mim camoopranusanus B pacceusarowuxcs



cmpykmypax™’ Tlpuroxxuna. Bce TpH yCTAaHOBICHHBIX sIBICHHS (QUtOPOIESiS, caMOOpraHM3ars
[IpuroxkuHa ¥ CHHTpPONMYECKAss CaMOOPTraHM3allMs) MPOUCXONAT, KOTJa MmaTepusl JajeKa oT
TEPMOJUHAMHYECKOIO paBHOBECHs. DTO OYEBHIHO Ui BCEX TpeX IPOLIECCOB CaMOOpPraHU3alUU.
Pa3nunia B TOM, YTO CHHTPONUYECKHE MPOLECCHl (B OTIMYMU OT JBYX JAPYTHX) camu CO3J1al0T
COCTOSIHHE, [aNeKoe OT TEePMOAMHAMUYECKOrO PABHOBECHS . IlepBHYHOC HApPYIICHHE PaBHOBECHS
MOJKET BHOCUTBHCS KOJIEOaHMEM, TIPEBBIIIAIOIINM OIpeaeeHHbINH mopor. C 3TOro MOMEHTa, HapyIIICHHE
paBHOBECHSI MPOJIOJKAETCS 0€3 KaKOT0-IM00 BHEUTHETO BMEIIATENbCTBA.

CI/IHTpOHI/I‘IeCKI/Ie IMPONHECChl, CO3AAOIMKUE HOBBIC DBOJTFOINTMOHHEBIC HaYTI/IHOO6paSHBIe CTPYKTYPHI,
MMPOUCXOLAT IMPU CIACAYIONIUX YCIOBUAX:

* HaJIMYHE DJICKTPUICCKOTO 3apsiia BBICOKOU IMOABUKHOCTH

* HM3Kasl Macca HeCYIUX 3apsii YacTHUIL

* KUpaJIbHasi CHAMMETPHS C TAyTUHOOOPA3HOM CTPYKTYpOit

* OPMEHTHUPOBAHHBII BO BpeMeHH naTTepH DM BuOpaiuu (cTperna BpeMeHH B
MayTHHOOOPA3HOU CTPYKTYpE)

* KBAHTOBAsI CBSI3aHHOCTD B COCTOSTHUSIX 3apsKEHHBIX YaCTHI] (JUIMHA
CBSI3AaHHOCTH TIPEBHIIIACT TIEPUOJT 3aY3JICHHOU CTPYKTYPHI)

* aJIcKBaTHAasl aMIUIUTY/1a IJIOTHOCTH MAarHUTHOTO TOJIS.

Tperbe ycnoBue BBIMOJNHAETCA C CamMoro Hayaina, MO0 CTpyKTypa HWH(GOPMAalUOHHOTO
KOMIIOHEHTa YyXe KupaibHas. I Bce ke, ueTrBepToe yciioBHE (CTpejla BPEMEHH) BBHINIOJIHIECTCS HE
aBTomatuyecku. ONHAKO, aJieKBaTHOE MEPBUYHOE KOJEOAHUE CO3/1aeT CTpedy BpPEMEHH, U C ITOro
MOMEHTA, CTAHOBSITCS BO3MOXHBIMU BCE MOCIIEAYIOIIME CHHTPOMUYECKHE MTPOLECCHl CAMOOPTaHU3aLIHH.
Hemuoro mosxe Mbpl Oyaem omuchiBaTh 93TO KojebaHue Oonee neranbHo. Hamre ommcanue Oyaer
OCHOBBIBATHCS] HA COBPEMEHHOU TEOPHH Xaocd.

Tperbe u yeTBepTOE YCIOBUS MPEACTABISIOT CO00M TpedyeMble cgolicmea npocmpaHCmeeHHo-
8PEMEHHOU cumMmempuu naymunooopasznoti cmpykmypol. OHH TPEINHUCHIBAIOTCS HEKOTOPBIMHU
OCHOBHBIMHM (DM3UYECKUMH 3aKOHAMU (HEU3MEHHOCMb eOUHUYHBIX NpeoOpas0eaHull npocmpancmea u
gpemenu). B cOBEpIIEHHOM KBAaHTOBOM COCTOSIHUU 3apsDKEHHOW YacTHIBl JIOJDKHBI OBITh OTPaXKEHbI
MaTTEPHbI CTPYKTYphl ¢ TpeOyeMol CHMMETpHUEN MPOCTPaHCTBa-BPEMEHH, HO 3TO BO3MOXKHO TOJBKO
TOTAA, KOTJA OJUHA C6A3aHHOCMU KBAaHTOBOI'O COCTOSIHMS IPEBBIIACT, MO KpaiHell mepe, pa3mep
OTJIETILHBIX Y3JIOB, & C8A3AHHOCMb 8peMeHU — TI0 KpaiHed Mepe, oauH nepuoa DM komebaHus. ITOT
(bakT NpUBOIUT K MATOMY yciI0BHI0. HECOMHEHHO, KBAaHTOBAs CBSI3aHHOCTh — YUCTO KBAaHTOBBIN (et
M He 00Ja1aeT HHUKAKOH KIACCHYECKOH aHaIOTHeii . [Ipuuuna 3TOMYy - ocobasi MHGOpMaIMOHHAS
B3alMOCBSA3b B KBAaHTOBBIX COCTOSIHMX; Takas B3aMMOCBSI3b HE MMEET MECTa B KJIACCHUECKOM MHUDE.
KBanToBas CBSI3aHHOCTH BHOCHT B (1)I/ISI/IKy COBCPHICHHO HOBBIC ITOHHMMAaHUA — HaBaI\/'ITe BCIIOMHUM
ACIIeKTa U IPyTHe SKIePHMEHTHI , OTHOCSIIHECS K BoCTpHATHIO Y TaNeHHBIX DIEKTPHUCCKHX BOITH.

Btopoe u miecroe ycnoBusi B3auMOCBsi3aHbl: HeoOXomwmasi amIuiuTyga MarHUTHOTO TIOJS
o0yalaeT HEKOeH CBSI3aHHOCTHIO C MAcCOW 3apsOKEHHBIX YACTHII M C pa3MEpoM IeTeb 3ay3JIeHHOU
CTPYKTYyphL. UeM OombIlie Macca U MEHbIIIE pa3Mep MeTelb, TeM OOJIbIIIe Pe3yabTUPYIOIIEe KPUmuieckoe
noze (60mbIIe O KPUTUUYECKOM TIOJIE 1MO3ke). Bece 310 paboTano ObI TOJBKO C AJIEKTPOHAMH, €CITH OBI
NeTau ObUIM OYeHb OOJIIIMMH, HO, KaK CIEACTBHUE, JUIMHA CBS3aHHOCTH TOXKE JOJDKHA ObLIa OBITH
oompioi. Takoro poaa 3¢ dexT Mor OBITH BO3MOXKEH B C8epXnpo6odsawux Matepranax. TemMneparypHoe
TPYIIHPOBAHUE CBEPXIIPOBOISIINX nap Kynepa u aTOMOB MaTepUH HE3HAYUTEILHO; CIIEI0BATEIBHO, B
3TOM cJy4ae MPOMCXOauIa ObI TOJIBKO CAMOOPTAaHU3AIUS SJIEKTPOHHOTO Ta3za (0e3 TpyNImUpOoBaHHS C



ceTpio). HecmoTpss Ha 3TO, TakoW THIIOTETHYECKHA TIPOLIECC B CBEPXIPOBOJHUKAX TIpejIaraet
HEBEPOSATHBIE BO3MOXKHOCTH st 06pabotku mHPOopMaruu. CoBceM HE TIYIO MPEANON0KUTH, YTO
HEYTO MOX0Kee MPOUCXOAUT B MeNIAHUHOBbIX Denkosbix cmpykmypax HepBHOU Tkanu (Koyr). Takxxe Mbl
MOXKEM ce6e MpeaACTaBUTb MHOT'MC JPYIruc BUJIbl KBAHTOBBIX KOMHI:IOTepOB15 Ha TOM KC CaMOM YPOBHC.

B oro0ii crathe, s Oyny oOCyXIaTh APYrod BapHaHT IMPOLECCOB camMoopraHu3auuu. JlaBaiite
MIPEACTABUM CYILIECTBOBAHUE JJIEKTPUUECKH 3apsSKEHHBIX YaCTHL C OYEHb MANEHbKOU OCMAmMO4YHOU
maccou. UucnoBble NMPUKUIKU IOACKA3bIBAIOT, YTO B 3TOM CIIy4ae CHUHTPOIMYECKUE YCIIOBUS JIETKO
BBITIOJTHUMBI, J1a)K€ €CJIM MarHUTHOE IOJie O4YeHb c1adoe W JJIMHA CBSI3aHHOCTH OTHOCHUTENBHO Maja.
Takue YacTUIBI YCKOJIB3AIOT OT HAIIMX OOBIYHBIX HaOmoneHuil u m3mepenuid. [louemy? Kak s yxe
yKa3bIBaJl B CBOUX MOCJEIHUX paboTax, TAKME YaCTULIBI HE MOTYT CYILIECTBOBATh HE3aBHUCUMO, a TOJIBKO
BMECTE C 3aBEPLICHHON MayTHHOOOpa3HOM CTPYKTypol. VX 10M — mayTuHa, BO3MOXKHO, OHA, TaKXKe, U
WX TEJO0 — MayTHHOOOpa3Hasi CTPYKTypa MOXKET ONPENENATh UX IMPOSIBICHHBIE CBOICTBa (2 BMECTE B
STUMH CBOWCTBAMHU U CaMU YacTulbl). Takxke, mayTMHOOOpa3Hasi CTPYKTypa MPENsITCTBYET aHHULULAYUU
(YHUYTOKEHHIO) CBEPXJIETKMX YaCTUI[ M AHTHUYACTHUI], XpaHs Ka)XJIbIil U3 STUX BUIOB B OTIEJIbHBIX
00acTsIX.

Taxum oOpa3om, oOHapy)EHHE CBEPXJIETKUX YacTHI] OyJIeT HEBO3MOXKHO JI0 T€X IMOp, OKA Mbl
HE HayuuMcs OOHapyXuBaTh Ouorose (OOHapyKeHHUE HaydyHbIM MeTojoM). [layTHHBI OCTaroTcs B
CBSI3aHHOM CaMOCOXPAHSIOLIEM U CAaMOOPTaHU3YIOLIEM COCTOSSHUU 0€3 BHYTPEHHEIO IIepeHO0ca SHEPTUn
(BexkTop HampaBnenust ans uHQOPMAIMOHHOM KOMIIOHEHTHI paBeH Hymi0). Ho, HecMoTpst Ha 3TO,
CYIIECTBYET HEKasi BHYTPEHHSS UHDOPMAYUOHHASL 63aUMOCEA3b. 1IepeHOC SHEPTHH — HE TO K€ CaMoe,
4yT0 nepeHoc uHpopmarmu (MHGoOpManus U SHEprus — He oJHO U To ke)! Kak Toibko pacTtBopsieTcs
Ouorosie, pacTBOPSIIOTCS TaKXKe M CBEpXJIETKHE dYacTUlbl. [locpelcTBOM aHHUTWIISLUM M JIPYTHX
peakiuii, oHu mpeodpaszyroTcs B (POTOHBI U JIpyrue U3BECTHbIE yacTUIbl. CBepXJErKue 3apsKeHHbIE
YacTULIbI HAXOJATCS B TECHOM CBSI3U C OMOIOJIEM; OHM CO3JAIOTCS U YHUUYTOXKAIOTCA BMecTe ¢ HUM. U,
BMECTE C [10JIEM, OHU — [IAyTHUHA.

CrenoBarenbHO, JUIS TTOJTHOTO MMOHUMAHUS, CYLIECTBEHHO 3HaTbh, YTO MayTUHBI odyuiesnensl. C
Apyro CTOPOHBI, TPaAULMOHHAs (PU3MKa OCHOBaHA Ha Iepefade uHgopmayuu TOIBKO B CBA3H C
nepenayeit snepeuu (HapuMep, camuibmoHUaHcKoe NpeCcTaBIeHne BIUSHUN B KBAHTOBOH MEXaHUKE).
OHa TpakTyeT MaTepHio Kak HEYTO MEPTBOE, U3MEPSET TOJIbKO MEPTBbIE YACTUIIBI U, CJIEIOBATENIbHO,
CHauaIa yOUBACT MAYTHHBI, @ [IOTOM TEpSIETCS BOSMOKHOCTB y3HATH O HHX HEUTO HOBOE .

CHHTpONMYECKUI NPOLECC, XPAHSIUN KUBYIO 3BOJIOLMOHHYIO MAayTHHY, - BBIPA3UTEIBHO
HenluHelHoe SBICHHE. OBONIONMOHHAA MayTWHA (OCHOBaHHAs Ha HEJIMHEHHOM CHUHTPONHYECKOM
nporecce) KOHTPOJIUPYET JIMHEHHYI HH(OpManuoHHyl0 mnayTHHy. Kak Mbl BCKOpe YBUIHMM,
CTpaBeUIMBO Takxke M oOpaTHoe: JIuHelHas MH(pOpMalMOHHAsI MayTHHA KOHTPOJIMPYET HEIMHEWHYIO
HBOJIIOIMOHHYIO TayTUHY. OBOJIOLMOHHBIA KOMIIOHEHT OHOIONS sBJISETCS TOM NpuOaBKOH K
MH(OPMALIMOHHOMY KOMIIOHEHTY, KOTOpasl BEIeT K €ro 3BOJIOUMU. I B MPOTHBOJIOXKHOM CMBICTE,
MH(POPMAIIMOHHBIM KOMIIOHEHT SIBJISieTCS NEepBUYHON wHH(popMmalmel (Kak NEepBUYHOE ceMs) s
HBOJIFOIIMOHHOTO KOMITOHEHTa. CHHTpONMYECKH (IBOJIOLMOHHBIN) MPOLECC OTIMYAETCS TOJIbKO
OIpEeIeIEHHBIMU TPOCTPAHCTBEHHO-BPEMEHHBIMH NATTEPHAMU  (mononozusmu) TayTHHOOOpa3HOU
CTPYKTYpbl. B Takux CHHTpOnMYecKHX 0O0JacTAX Mbl HE OOHapyXMBAaeM HHUKAKON CHHTPONMUYECKOU
camMOOpraHu3aluy (HampuMmep, €eclIM TIO0J€ HE IMPEBBIIAET HEKOEro KPUTUYECKOTO  IOJI).
CrnenoBarenbHO, CHHTPOIIMYECKUN MATTEPH SBISIETCA ammpakmopom (MOYKOU —NpUmsINCEHUs)
(M3BECTHBIM U3 TEOPUH OUHAMUKU HENUHEUHBIX CUCMeM), CO3JAI0IUM ce0sl B 9BOIIOLIMOHHON MayTHHE.
Ecnn mayruHooOpa3Hasi CTpyKTypa OY€Hb MpocTa (Camble MPOCTbIE CHUHTPOIMUYECKUE Y3IIbl, KOTOPbIE



MOTYT BBIKHTH), TO aTTPAKTOP MOXET OBITh nepuoouyeckum, HO B 00Jee CIONKHBIX MayTHHOOOPAa3HBIX
CTPYKTypax Mbl OOHApYXHBAaeM aTTPAKTOPHI, OOJafaronue OOJIBIIMM CXOACTBOM C XAOMUYECKUMU
ammpakmopamu. OIHAKO, Takas “XaoTH4YHas™ NPUPOAA MPOSBISIET OCOOBIC YEPThI, XapaKTEPHBIC
TOJIBKO JUISi CHUHTpomnudeckoro mnoBeAcHus. (Hampumep, aTTpakTopbhl B pacCEHBAIONIMXCSA CTPYKTYpax
[Tpuroxuna coBceM Ipyrue.) DBONIONHMOHHAS TAyTHHA BUOPUPYET U IOCTOSHHO MPEOOpPa3OBBIBACT
ce0si, COTIaCHO CBOMM COOCTBEHHBIM MPUPOIHBIM 3akoHaM. CleIoBaTeNbHO, aTTPAKTOPBI TAKOTO BUIA
MOJKHO OTHECTH K 0COOOMY KJIACCY: CUHMPONUYECKUM AMMPAKMOPAM.

[Touemy wWHpOpPMALMOHHAS M SBOJIIONMOHHAS TAYTHHBI TaK TeCHO cCBs3aHbl? [loTomy uTO
KHpaJbHAsl TOJEBasl CTPYKTypa SBOJIOIUOHHBIX IMAyTHMH OYEHb IOX0XKa Ha KHPAIBHYIO IOJICBYIO
CTPYKTYpY WH(GOPMAIMOHHBIX MAayTHH. [ JIaBHAs MPUYMHA TAKOTO CXOJICTBA B TOM, YTO 00€ INMayTHHBI
MOTYT OIHCHIBATHCS OOHUMU U meMi dice Oudpepenyuanvhbimy ypasnenusmu' . B crexyiommx
naparpadax s Oyaqy MpeacTaBisaTh A0BOJA (XOTs OUY€Hb HETOYHBIN), uTO ypaBHeHue (1), omuchiBaromiee
CTPYKTYpy HWH(POPMAIIMOHHON MAyTHUHBI, CIPABEJIMBO W JUIS 3BOJIOIMOHHON TAyTHHBI HA PaHHUX
CTaUsIX €€ pa3BUTHS:

TpaeKTOpI/II/I 3apsKCHHBIX YaCTHULl BHYTPU 3BOJ'IIOI.[PIOHHOI>1 MayTHUHBI (B3HTBI€ KaK CpCcIHEC
MHOT'UX 3apsA’KCHHBIX qacmu) BBIPABHUBAIOTCA BIOJIb JMHUHA MarHuTHOTO IIOJISL 3TOM K€ caMou
MMayTHUHBI:

1=1(B) (4)

TIe, j — 8ekmop niomHocmu dnekmpuyecko2o nomoka. Bekropuas dyukuus f (B) neruneiina,
IUIOTHOCTh TIOTOKA | MOXKET OBITh BBIPAXKCHA IKCTPEMYMaMH B ONPECICHHBIX TUIOTHOCTSIX MAarHUTHOTO
noias B. B Takux cioyyasx Mbl MOXEM OUAATh CHHTPONUYECKYI0 OpPHEHTALUIO (HarpaBlieHHE)
3apsKEHHBIX YaCTHII.

Ceituac, naBaiiTe paccMOTpPHM, 4YTO TPOUCXOAUT, ecinu (yHkuus (4) Obuta Obl suHeliHOlU.
HecomHenHO, Takoe JOmMyIIeHWE HE MMEET MeCTa B CHHTPOIMYECKOH o0jacTu mapamerpoB (Korjaa
IUIOTHOCTh MOJIsi OOJIbIlIe, YeM KpUTHYEcKas BEIMYMHA — KaK Mbl YBHJIUM 3TO Bckope). OnHako, Mbl
3aWHTEPECOBaHbl B 3HAHWM, TJI€ HAXOAWTCS  HMCTOYHHK HEJIWHEHHOCTH (M CHHTPOIHNYECKOTO
HampasieHus). Mbl HauMHaeM ¢ HaOMIOJEHUs paHHEH SBOJIIOLMOHHOM CTaguu, Korja moie B eme
cnaboe (HMXKEe KpUTUYECKOW BEIMYUHBI), HO ypaBHeHUe (4) Bce emie crpaBeminBo. Ha sToit cramuu,
JMHEWHBIA TEpMUH ypaBHEHUs (4) MpeANUCHIBaLT:

J=p B, rue p — ckansipHas KOHCTaHTa (CHOBA MCEBIOCKAIISP). 5)

Kor;[a j BCTABJICTCA B IICPBOC YPABHCHUC Makcgenna (ceﬁqac, Mbl TAaKXX€ HMCCM BJIMSAHHC
MaTCpru U SJICKTPUICCKUC ITOTOKHU 3aPAKCHHBIX ‘—IaCTI/IH), MBI TOJTy4aeM:

rot B = gg,up, ¢ OE/Ot + pp,* B (6)

JlaBaiiTe cHOBa JOMyCTHM, 4YTO BHOpaunMs TapMOHMYHAa M 4YTO BekTopHble mois E u B
KOJJTMHEApHbI (YTO HCTUHHO JUISI MPOCTHIX HH(OPMAIIMOHHBIX IMAayTHH), TOTJAa MbI TOJy4aeM YxkKe
W3BECTHOE YpaBHEHUE

rotB=k'+B (7)



MOATBEPKIAIOIIEEe  HaIle JOMylleHne o KoymmmHeapHoctn moned E m B. Ecnu Obl nBa
OCTaBLIMXCSI AOMYIIEHHS TOXXe ObLIM MCTUHHBIMU (4TO (QyHKIMs f nuHeiHa u BUOpalMs rapMOHUYHA),
TO SBOJIIOIMOHHAS MayTHHA W COOTBETCTBYIOIIAs MH(OpPMAIMOHHAS MAayTHHA AEMOHCTPUPOBAIU ObI
OJIHY U Ty K€ MPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYpy OM mos ( apyrum ObL1 OBI TOJIBKO paszMmep, a
umenHo K # K'). Ho B cuHTponuveckoii 001acTu apaMeTpoB HE MOTYT OBbITh BBIIIOJIHEHBI HUA TIEPBOE, HU
Bropoe yciopust. @yukuus | = f (B) momkHa npepsiBaThesi, 4T0O0bI ObITH THHEWHON BBIIIEC KPUTHUSCKOU
TOYKH, M BUOpanus OoJbllle HE TapMOHMYHA, €CIIM MPHUOABIAETCS BpPEMEHHO-OPUEHTHUPOBAHHAS
soronsi. (Ho oHa Bce erie MOKeT BhIpakaThCsi CYMMOM FapMOHHYECKUX BUOpauuit popmsr Oypue.)

OTH JBE CIOXHOCTH (HETMHEHHOCTh W HETapMOHHYHOCTH) NeOPMUPYIOT MAayTHHOOOPa3HYIO
CTPYKTYpY U Aenatot ee 6osee 3amyranHoi. Kak Mbl Moriu Obl onucath Takyro aedopmanuio?

Bo-nepBhIX, naBaiiTe paccMOTpUM Hezapmonuunocms. Kaxnas nepuonnyeckas BUOpauus (naxe
HETapMOHMYHAsA) MOXKET OBITh BBIPAXKEHA 2apMOHUdecKumu KomnoHenmamu DPypve. VYixe
CYUIECTBYIOIIME YypaBHEHHUS (IO OMpEIENICHUI0) JIMHEWHBI, TaKuM O00pa3oM, MOXKHO OOHAPYXHTb
OTJIETIbHBIE PEIICHUs I KaXXKJO0r0 TapMOHUYECKOTO0 KOMITOHEHTA OTAENbHO (KaK MBI 3HaeM, cCaMble
MPOCThIE PEHICHHUS — KUpaJbHbIE CTPYKTYpPHl B (hOpME TOPOUIAIBHBIX Y3JIOB), 3aT€M, Mbl MOXXEM
CyMMHPOBAaTh  3TH PEIIEHUSA [JI1 OTACJIbHBIX TapMOHUYECKUX KOMIIOHEHTOB. ClieqoBaTelbHO,
COBOKYITHOE DEIICHHE JOHKHO OBITh CYMMOW, MPEICTAaBICHHON pa3ludHbIME y3iamu (pasHoe K' s
Pa3HBIX TAPMOHUYECKUX KOMIOHEHTOB). OTHOIICHHE MEXIY YaCTOTaMH TapMOHUYHBIX KOMIIOHEHTOB
OUYeHb pErylsipHO (OTHOIIEHHE MEXAY pa3HbIMH YuCIaMH), Torga ypaBHeHue (3) (BmecTe ¢
JOMYIICHHEM JIMHEHHOCTH) TOXE CO3/aeT PEryjsipHOe OTHOLICHHE MeXIy mnapamerpamu K'. Do
03HAYaeT, YTO CTPYKTYpPa COBOKYIHOTO y3Jia (COYeTaHHE BCEX TaPMOHUYHBIX KOMIIOHEHTOB) TOXE OyeT
perymnsipHoii. EcTecTBEHHO, COBOKYITHBIN y3€Il Terepb HAMHOTO 0oJiee 3alyTaHHbBINA, YeM TOPOUIATIbHBIH,
U, OoJee TOro, ero COBOKYITHAS MON0102Usi MEHSIETCSL B TEUEHUE OJIHOTO Mepruoa (Yero He MPOUCXOIUT
C Y3JIOM OIHOTO YHCTOTO TaPMOHUYECKOTO KOMIIOHEHTA).

Ho Tteneps, MBI Bee elie uMeeM Heauneunocms GyHKIUH (4). ITO yCI0BHE U3MEHSIET CTPYKTYPY
y3na emie Oojee paaukanbHO. YTOOB! yNIpOCTUTH aHATIM3, AaBaliTe HAYHEM C MayTUHBI, COCTOSIICH U3
OJTHOT'O YHCTOTO TAPMOHUYECKOTO KOMIIOHEHTA.

Henuneiinas 3aBucumMocTts (4) MokeT OBITh 3amucana B opMe MOTCHIIMAIBHOTO psifia CTENeHen
(HO 6€3 ycnoBus, uro N = 0, w60 koraa B = 0, j = 0 Toke; HET CHHTPOITMUYECKOTO HAIPABICHHS YACTHI).

j=YpneB" (8)



JlaBaiiTe moHaO0/1aeM 3a yCIOBUSIMH, Koraa B
yBesmuuBaercss or B = 0. Cuauasia B wmaneHbkoe
- (Hanpumep, B TOpOUAAIBHOM Yy37ie). B Oosiee BBICOKHX
MOJISIX JIMHEWHASI CTPYKTYypa CTPaTaeT OT HEMpPepPhIBHON
nedopmaruu.  Ilozke, B KkputuueckoMm moje By
CO3/IACTCS HEYCMOUUBOCb ™, W y3710Bas CTPYK-Typa
CTpaJaeT oOT pe3kozco  U3MeHeHus  (¢gazosozo
npesepawenust). Ilpu eme Oosiee BbicokoM moje B, B
JOTIONIHUTEBHYI0  CTPYKTYPHYIO  Pa3HOBUAHOCTH
BHOCUTCS OMdypkanus. XoTs Takue OudypKauy TokKe SBISIOTCS BUAOM (a30BOTO MPEBPAIICHUS, OHU
o0aznaroT 0coObIM CBOMCTBOM; U3 NIEPBOHAYANBLHOM (ha3bl HE BCerza pa3BUBaeTcs Takas ke HoBas (asza
— CYILECTBYET HECKOJIBKO BO3MOXHOCTEW. JIMHUS (Pa30BbIX BO3MOXKHOCTEH PACHICIUISIETCS C KaXKIOU
oudypkanueil. MarHuTHBIN y3en erie OOJbIlIe YCIOKHIETCS, XOTsI BHYTPEHHE YINOPSAI0YEH HE MEHBIIIE
(pucynok 4). IlogoOHble siIBIEHUS W3BECTHHI M3 HEPABHOBECHOW TEPMOJMHAMHUKU PACCEUBAIOIIMXCS
cUcTeM (HampuMep, XOpOIIO H3BECTHbIE Kiemku benapoa B TypOyneHTHOW xuakoctu). OnHako,
CYHIECTBYeT W OCHOBHOE oTyimuue: CHHTPOIMYECKHUE CTPYKTYPBl HE HYXKIAIOTCS B IMOANMHUTKE W3
OKpY>XEeHHUs (HAIpUMep, B MOMUTKE TEMIIEPATYPHBIMU PA3IUYUSIMU, KaK B ciiydae Ki1eTok benapaa, niu
MOCPEACTBOM HEKOTOPBIX JIPYTUX IPATUCHTOB).

Pucynoxk 4. (/lerena)

Uro mnpoucxoauT C Halled IepBOHAYaJbHOM nayTuHOW? brarogaps cuHTponuueckomMy
HaNpaBJICHUIO D3JIEKTPUYECKOTO 3apsila B IAyTUHE, K IEepBOHAYAIBLHOMY HWH(POPMALUOHHOMY
KOMIIOHEHTY TPHUOABISIOTCS YBEIMYMBAIOIIUECS BEIMYMHBI BOJIOIMOHHOTO KOMIIOHEHTa OHMOMOJIS.
JlaBaiiTe mopobHee pacCMOTPUM, I'/le IPOUCXOAUT 3apokaeHue curnmponuy. CHUHTPONNS OCHOBAaHA Ha
OudypKanusax B AJIEKTPUUECKUX MOTOKAX BHYTPHU NayTuH. budypkanus npoucxoaut Toraa, Koraa rnosie,
pactymiee U3 HHGOPMAIMOHHOTO IOJIs, NPEBBIIAET IOCIEAYIOIINE KPUTHUECKUE BEJIWYMHBI.
budypxanuu Bcerna 1eMOHCTPUPYIOT eucmepesucyl (octaBanus (a3, 3amaz/pIBaHMs), CI€10BaTENIbHO,
ABIISIIOTCSL HeoOpamumbim asnenuem. Koraa mone Bo3BpaliaeTcst K CBOCH HyNleBOW BelMUYMHE, NayTHHA
HE MPOXOJUT Yepe3 Te ke camble (a3bl, Kak Koraa noise pociio ¢ Hyns. CieaoBarenbHO, Mbl IOIy4aeM
OpUEHMUPOBAHHYI0 60 6peMeHu BUOpAIMI0 — HEoOXOJuMOe YCIoBUE Al cuHTponuu. M3 umcro
FapMOHHMYECKOT0 KoJieOaHMs, Mbl IMOJIy4a€M OPHEHTHPOBAHHYIO BO BPEMEHH CMECh TapMOHUYECKUX
BUOpAIMii, U3 NMPUMHUTUBHOIO IMPOCTPAHCTBA (KOTOpOE HE MOIJIO OBbITh MPEJCTAaBICHO JaXke OJIHOU
OykBOH andaBuTa) MBI MTOJIY4aeM CIOXKHYIO CTPYKTYpY (KOTOpasi 10JIKHA ObITh MpEACTaBlI€Ha JJITUHON
LIEJIOTO CJI0BA). 371eCh MPOUCXOAUT ABOJIOMS “cioB”. HekoTopble M3 HUX pacIUIbIBYaThl (X SHEPTHUs
norjomaercst Oosnee CHIbBHBIMH clioBamMH). Ho J1pyrue BBDKMBAIOT, OCOOEHHO Te€, KOTOpbIe
YIIOBJIETBOPSIIOT ypaBHEHUIO (1), MOTOMY 4YTO TakHe CTPYKTYpbl HE pAacCEMBAIOT CBOKO 3HEPTHIO.
(Omnaxo, mapametp K', oTHOCSIIUICS K niomuocmu y3ia, ceiiuac, BEpOSTHO, Bbilie). MiTak, MbI BUANM,
YTO SBOJIIOLIMOHHBIM KOMIIOHEHT TaK >X€ KOHTPOJIUpPYeT MH(POPMALMOHHBIM, KaK MH()OPMAaIMOHHBINA
KOMITOHEHT OTpeeNisieT 3BOMOUNOHHBIN. Takum 06pazom, Kpyr 3aMbIKaeTCsl.

OrnrcaHHBIN TPOLIECC OPUEHTUPOBAH BO BpEMEHU. Torjaa MOKHO JIM 0KUAATh, YTO SHEPTHUs MO
paccenBaetcs (B TeIJie), Kak B APYruxX HeoOpaTUMbIX mporeccax? Her, paccenBaHus HE TPOUCXOAMNT.
[ToroMy 4TO TIpoCTasi BOITIOLMOHHASA MAayTHHA COCTOUT TOJIBKO M3 DM MOJg M 3apsKEeHHBIX YaCTHIL.
DOHTpOMUs 3apsDKEHHBIX YacTHUIl HE MOXKET pacTH, €Clid ypaBHEHHE (4) OMHCHIBAaeT JIOOOW mpoiiecc
HaIpaBJICHUA YaCTUI[, U €CJIM HaIllpaBJICHUC JleﬁCTByeT Ha 4YaCTHIIbI C MMOJHOCTBIO pacCIljibIBUaTbIM WA
Xa0THUYECKUM JABIKeHHEeM. HeMHOro mosxe s Oyny MCHONb30BaTh TEPMUH 2¢hup — TEPMHUH, KOTOPBINA
MOET OBITh MOHSAT HAMHOTO JIeTYe Ha BOCTOKE (HampuMep, 0aocucmom), 9eM 3amagHbIM CIIOCOOOM
mbinuieHus. Ceifyac, CyIIECTBEHHO, YTO 3(Hp, Jake B CBOEM OCHOBHOM  KBAaHTOBOM COCTOSIHUU
(cocTrosiHMe ¢ caMOl HU3KOW SHEprHei), o0najzaeT MOMEHTOM pAacIUIBIBYATOCTH, W ypaBHEeHHE (4) K



ATOMY YyBCTBUTEIHHO. Ho, MOXeT in ObITh Tak, 4To SHTpormst DM monst yBenuuuBaercs? Ecnu mose
COZEPKUT TOJBKO MH(OPMAIIMOHHBI KOMIIOHEHT, TO, HECOMHEHHO, YTO SHTPOINHUS HE YBEIUYHBACTCS.
Takoe nH(popMallMOHHOE MOJIe — OCHOBA, HA KOTOPOI pacTeT 3BOJIOLUOHHBIA KOMIOHEHT. OHa YacTb
NayTUHOOOPa3HOH CTPYKTYpHI (0JHA YACTh Y3JI0B) OTHOCUTCS K PAcCTYIIEH SHTPOIUHU IBOIIOIMOHHOTO
KOMITOHEHTAa; 3Ta 4acTh OBICTPO pa3pyliaercs. Jlpyras yacTb OTHOCUTCS K YMEHBIICHUIO SHTPOIIUU WJIH,
IPYTMMHU CJIOBaMHU, K POCTY CHHTPOIMM; 3Ta YacThb BBDKMBAET M IPOJOJIKAET CBOIO HBOJIIOLHUIO.
CrnenoBatenbHO, 00IIast SHTPOMUS AyTUHBI HE PACTET. 31€Ch, UJIesl FHTPOIUH CTAHOBUTCS MUHUMAJIBLHO
Ba)XHOH, MO0 Kiaccuueckas TepMOAMHAMHKA (C €e BTOPBIM 3akoHOM) OOJbIIEe HE UMEET CHIIbL. Pocm
cunmponuu (a He poct sHTpomu' 2°) BHOCHT B HpPHPOIY HANPABICHHE BPEMCHH, H BO3HHKACT
HeoOpaTUMOCTh. CHHTPOIHS MMEET JIeJI0 C 3BONIONMEH NayTHH (3BOJIONMS OyKB B CJIOBA, KOTOPHIE
MIpeBpalIalOTCs B elle Oosee 3pelible CIIOBA...). DBOJIOLMIO TAaKKE€ MOXHO TPAKTOBAaTh C IMOMOILBIO
meopuu ungopmayuu. I1ocpeaCTBOM 3BOIIONNHU, KOTUIECTBO OUMO8 uHopmayuy pacteT. IBOIIOLUI —
sA6lleHUe cucmemHoe, U U3BECTHO B COBPEMEHHOW MHKpOOHOJoruu. bojblnas 4YacTe pa3BUBIIUXCS
NayTUH BBDKMBAET, OCTAJIbHBIE Pa3pyLIAIOTCA M Cpa3y K€ MOIVIOIIAIOTCS BBUKUBIIMMU. Hanpaenenue
8peMeHu TIPOUCXOAWUT B HANIPABICHUU POCTa BHYTpPEHHEH MHQOpMAIMK, B HAIIPABICHUHU MO3HAHUSA, B
HaIpaBJIEHUU (CaMO)OpraHu3aluyd MaTepUaIbHbIX CTPYKTYD.

Jlpyroe OrpoMHOE TNPEUMYIIECTBO Pa3HOOOpa3usi HEIMHEHHBIX CHHTPONHYECKUX CTPYKTYP
CKPBITO B TOM (haKTe, UTO KakIblii MUHYTHBIN Iepro BuOpammu 6uonons (mopsaka 10™° mis 6uomons
C YaCTOTOW COJHEYHOTO CBeTa — Ooiiplie 00 3TOM B CIEAYIOIIEH TJaBe) MpeAcTaBisieT co0oi oauH
HOJHBIA 36onoyuonnbil yuxkn: Korma, mocne oxHoro konebanus, mosne B cHoBa jmocturaer cBoeit
aMIUTUTY/IbI, €ro CTPYKTypa HE Takas, KakoWl Oblga IepBOHAYAIbHO. B03MOXHO, MBI HAaUMHAIHU C
IPOCTOr0 TOPOUAATBHOTO Y371a, HO ceiiyac y Hac €CTh MOJIHBINA ITy4OK M3 JECATH B3aNMOJCHCTBYIOINX
y310B. HoBast CTpykTypa SIBIS€TCS CEMEHEM JUISl CIEAYIOLIETo TEepHo/a, KOTJa OHAa CTAHOBUTCS eIle
Oonee pazHOOOpa3HOM. MBI 3HaeM HEYTO MOXOKee M3 LHMKIA JKM3HU pacteHuil. Kaxayio oceHb
paccenBarOTCsl HOBBIE CEMEHa, YTOOBI JaTh BO3MOKHOCTh HOBOW KU3HU B CIEAYIOIIEM TOY.

OnucaHHasi 10 Cero MOMEHTa TEOpHsl BKJIIOYAEeT B €e0s TUIIOTETHMYECKOE CYIIECTBOBAHUE
CBEpXJIETKHX 3apsDKEHHBIX 4acTHIl. Bo3MokHO, camMu 1o ceGe 3TH yacTHUIbl Ha 00JIaAal0T HUKAKON
ornpezeneHHoW (GOpMOil; U TOINBKO CUHTPONMYECKOE BKIIOUYEHNE B MAYTUHBI ONPEIENIIeT X KBAHTOBBIE
0COOEHHOCTH. I NCHONB3YI0 TEPMUH dup NSl HeNnposgIeHHO COBOKYITHOCTH 3THUX YacTHI, MO0 Takoe
Ha3BaHME (ONMMCHIBAIOLIEE SIBICHUS TAKOrO THUMNA) JOJT0 MCIOJIb30BAJIOCh B €BPOIEHCKON JOHAYUHOU
mureparype. C [pyroil CTOpPOHBI, CAaHCKPUTCKOE CJIOBO npaHa OOonbllle MOAXOAUT Ul YXKe
YHOPSAOYEHHBIX CHHTPONUYECKUX CTPYKTYp, M, CJIEI0BaTENbHO, OTHOCUTCA K 3(QUPY, KOTOPBIH,
HPEATOIAraeTCs YK€ nposieieHHOU PopMoii.

Hamre ob6cyxieHre BOJIIOIIMOHHOTO KOMIIOHEHTa OHOIOJIS HE TaK MaTeMaTHYeCKH CTPOro Mo
CPaBHEHHMIO € OOCYyXJE€HHEM HH()OPMAIMOHHOIO KOMIIOHEHTa. Bce, uTto Ham TpeOoBanmoch s
MH(POPMAIIMOHHOTO KOMIIOHEHTA, 3TO ypaBHeHMs MakcBemia 6 nycmome, B TO BpeMs, KaK B cilydae
HBOJIIOIIMOHHOTO KOMIIOHEHTa Bce He Tak mnpocto. Ham mnpunuiock npuOerHyTh K HECKOJIBKHM
JOMYUIEHUAM; 51 Oyy 3allMIIaTh UX MO3KE, KOT/a MO3BOJAT BpeMs M mpocTpaHcTBo. O camoM sdupe
CIIEYeT cKa3aTh HAMHOI'O 0OJIbIlIE — B KOHIE KOHILIOB, 4yTO 3T0? Tornaa, BOT CHHTPOIIMYECKHUE COCTOSHUS
u cuatponus. Crenyer cka3arbh OOJbIlIe U O B3aMMOOTHOLICHWU MayTHH C KBAHTOBBIM COCTOSIHUEM, O
KBAaHTOBOM CBSI3aHHOCTM M Tak janee. OTBETHI Ha ATH BOIPOCHI YaCTUYHO B3aUMOCBs3aHbl. [Ipomnry
NpPOIIEHUS,, YTO B JaHHBII MOMEHT HE MOTYy BOWTHM B 3Ty KpaifHe IIHPOKYI0 00JIacTb CO BCEM
TpeOyIOLMMCS 0CO3HAHHEM U KOHLIEHTpAIUEH.

C: ObA KOMIIOHEHTA BHOIIOJIA CBA3AHBI BMECTE



SIBneHuss OMOMOJIS Jydille IOHMMAIOTCS TOJBKO TOTJA, KOTJa MBI paccMaTpuBacM o00a
KOMIIOHCHTa BMECTE — UHPOPMAYUOHHBIL U IBONIOYUOHHBIL KOMNOHeHmbl. BHomone — 3TO Bceria
cumbuos ux oboux. B Ouomone ¢ o4eHb CIOXKHON MAYTHHOOOPA3HOW CTPYKTYpPOM, MBI JaXKe MOXKEM
OXKUAATh CHEHUATHM3AIHI0 B KOHKPETHBIX 00JACTSIX, CIEA0BATEIbHO, Mbl HAXOANUM IPEUMYIECTBEHHO
UH(OPMAIIMOHHBIC HIITH MPEUMYILECTBEHHO IBOJIOIIMOHHBIC 00JIaCTH.

Ecnu 651 HE OBLIO uHGpOpMAyUOHHO20 KOMNOHEHMA, YBOIIONUS OHOMOIS BBIPOJAMIACH OBl OUCHb
ObICTpO. 3aTeM, pa3BUBAJIUCH Obl OYEHb XAOTUYECKUE CTPYKTYpHI (BeChMa JajeKue OT TEX, KOTOphIE
MOTYT OINMCHIBATHCS IEPUOJUYECKUMH aTTpakTopaMmu). Bo3MoxkHO, OCHOBa i1 KBAaHTOBOM
CBSI3aHHOCTH BCKOpE cTajia Obl pa3pyliaThCsi, U, TAKUM OOpa3oM, CUHTPOIIMS U 3BOJIOLUS B OHOIIOIE
ymepau Obl. bonee Toro, Ha mpuMepe IPOCTOro cirydas (0O0CYKTAeMOTO TO3Ke), Mbl YBUIUM, YTO
KaKJ0€ YCTOWYMBOE OWOMOJie HAa BHEUIHEM KOHIIE JOJDKHO OBITh 3aMKHYTO B 00010YKy, KOTOpas
COCTOUT NPCUMYILICCTBECHHO U3 I/IH(i)OpMaIlI/IOHHOFO KOMIIOHCHTA.

Takke CYIIECTBEHHEH U 280JIOYUOHHLIL KOMnoHwenm. be3 Hero OuWorone HE MOrjio Obl
OCYIIECTBIISITh OJIHOBPEMECHHBIC PEMOHTHI MHOTHUX MENIKHX Je(EKTOB B MayTHHOOOPA3HOHW CTPYKTYypE.
(A uMeHHO, KOoT/1a OMOIIONIe B3aMMOJICHCTBYET C OKPY)KEHHUEM, BO3MYIIICHUS BBI3BIBAIOT SHMPONUUECKYIO
Oeepadayuio.) bonee Toro, Ouomosie 0e3 3BOJIOIMOHHOIO KOMIIOHEHTa BCErJa OCTaBajloCch OBl B
MPUMHUTHBHOM COCTOSTHUM Pa3BUTHSI, CO CTPYKTYPOIH CaMbIX MPOCTHIX TOPOUIATHHBIX Y3JIOB.

Mbl MOXKET NpPEACTaBIsITb, YTO MarHUTHOE Iojie B BHYTpHM NayTMHOOOpPa3HOM CTPYKTYpbI
CYIIECTBYIOILIET0 OWOMONS BBITJISAUT ClEAyoUMM obpasoM: [Ilepeas uacmes (MHPOPMALMOHHBINA
KOMITOHEHT) COOTBETCTBYET JIMHEWHBIM ypaBHeHUsM (1) nans mHbOpManMOHHBIX MayTHH. JIMHeiHast
YacTh MayTHHOOOpPA3HOW CTPYKTYpbl HE M3JTydaeT HUKaKoW sHepruu. Takas CTpyKTypa XpaHHUT ceOs.
DTO Kak MpoyHas MOAJEp)KKa, OJaroaapsi KOTOPO, B Ka) bl IEPHOJT HOBOTO KOJeOaHusl, MpUOaBIsSeT
ce0st emopas yacme OMONONSA (IBOJIOLMOHHBIA KOMIIOHEHT). bnaronaps HenuueitHsIM 3¢ddexram
(ypaBHeHue 4), obwee peanvHoe nojle MAyTUHBl HEMHOTO OTJIMYAETCA OT YHMCTO HH(POPMAIIMOHHOTO
KoMIoOHeHTa. JlaBaiiTe Ha30BeM 3TO paziuuue (MEXIy peaJbHbIM U YUCTO MH(POPMALMOHHBIM MOJIEM)
HeIUHetHbIM uziuwKom ouonoss. Booobie roBopsi, Bektop HampaBieHust 3TOro U3NIuIKka J0KeH ObITh
HyJeBbIM (BekTopsl E 1 B Gombllie He KoymMHeapHbl). A UMEHHO, B HETMHEWHOM 4acTH UCTUHHBI Ooiee
CJIOKHBIE B3aMMOCBSI3U, YEM BbIpaxkaeMble ypaBHEHUEM (5); Takxke, ypaBHeHUs (6) U (7) crpaBeIuBbI
TOJBKO MpHOIM3UTENbHO. [IJI1 mayTMHOOOPa3HOM CTPYKTYpbl CTPOTME pPELIeHHsS OTIMYAITCS  OT
peuieHui, onpeneneHHbIX ypaBHeHueM (1). Konebmromuecs ypoBHU H3ITydeHUS MEXIY pa3IMuYHbIMHU
00JIacTsIMM TTayTMHOOOPA3HOM CTPYKTYphl NMPHUCYTCTBYIOT B ABOJIOIMOHHOM KOMIIOHEHTE. DHEprus
JIBUTAETCS, U CTPYKTYPbI HEMIPEPHIBHO U3MEHSIOT CBOIO Gopmy. OHAKO, CHHTPONHS KUBA TOJIBKO MPH
napameTpax MoJjsi, 3aMKHYTBIX B CTPOTO OIpaHHYEHHBIX MHTEpBaJaX BEJIMYMHBI: B YACTHOCTH (KakK yxKe
YIIOMHHAJIOCH), IJIOTHOCTH MOTOKA | (ypaBHEHHE 4) HMEET XOpoIIo 0003HAUYECHHBIC IKCTPEMYMBI TOJIBKO
[P ONPEJEJICHHBIX BEIMYMHAX IIOTHOCTH MOJS, INIOTHOCTH Y3J0B M Tak jaiee. B aToM ciydae,
OuQypKauu He MOTYT pa3BUBATHCS BBIIIE ONPEAEICHHON CTETEHHU, YTO HAKJIa(bIBAeT OTPAaHUYEHUS Ha
CHUHTPOITUYECKOE MOBE/ICHHE. DBOJIIOLUS CTAHYTA B 001aCmMu OUHAMUYECKOU YCIMOUYUBOCTU.

Kak crnenctBue, 3a olMH mepro] KoyebaHus Bce OMOIOIIe U3MEHSIETCS HeHaMHOTo. buomnoneBoi
aTTPAKTOp IMOYTH MEPUOTUYCH, OCOOCHHO €CIIM MBI PacCMaTpPHBAEM TOJHKO OTPAHHYCHHYIO 00JIaCTh
npoctpancTBa. OcoObIi BUI BUIUMOU XaomuyHocmuy (XaOTUYHOCTH B TEPMHUHAX COBPEMEHHBIX TEOPHM
Xaoca) OYEBHJIEH TOJBKO B HAOMIOAEHUX OOJBIIUX obslacTell MpocTpaHCTBa-BpeMeHU. Ho Takas
Xa0TUYHOCTh OYEHb OTINYaACTCA OT TOﬁ, KOTOpasa H36JHO,Z[3.CTC$I B CJIy4a€ HCCHUHTPOIIMYCCKUX
arTpakTopoB. OMHAKO, CIIOBO Xa0oC — HE OYEHb YJOOHBIN IS MCTIOIB30BaHUS 3€Ch TEPMHH, U3-3a €r0



IPEYECKOT0 MPOMCXOXKACHHUS; 3TO CIIOBO O3Ha4YaeT Hepa3Oepuxy, Oecrmopsaok (HeYTO HETaTWBHOE B
YeJoBeYeCKOM cMmbIciie). Ho cuHTpomuyeckuid TaHel NPUPOAbI - HeYyTo coBceM npyroe. OH
MIPEBOCXOIUT KOHIETIIHIO OECIIOPsIKA Y)Ke C CaMOTro MEPBOTO IBUKCHUS.

WNudopmanroHHas 4acTh TOXKE BCe BpeMsl HE ocTaeTcs Hem3MeHHoM. Ha Hee Toxe Biusier
sBoJtoIMs, MO0 ypaBHenue (1), BepHOe mIsI MH(DOPMAIMOHHOIO KOMIIOHEHTAa, MNPUOIU3UTEIHHO
CIpaBeIJIMBO M JUIsl BCEro OHMOIOJIA, BMECT€ C HEJIMHEHHBIM (3BOJIOLMOHHBIM) u3iumkoM. Ho,
MIOCPEJICTBOM 3BOJIOIHMH, OMOMOJE OBICTPO CO3IAET TAaKUE CTPYKTYPBI, KOTOPBIE CTPEMSTCS COXPAaHSTh
SHEPrUI0 U HHGPOpMAIMIO TakK, 4YTOObl ~ OrpaHMYMBATH paccenBaHue. B 3Tom Oosble Bcero
3auHTepecoBaHO Ouonose. buomone, He crocoOHOE XpaHUTh CBOU COOCTBEHHBIE MH(OPMAIMOHHBIE
HaTTepHbI, ObICTPO Hcue3aeT. OCTaeTcs TONBKO TO, KOTOPOE BBIPAXKAET MIPABUIILHOE OTHOLIEHHUE K CBOCH
COOCTBEHHOW sHympennel ungopmayuu. HecoMHEHHO, BCe 9TH KOHUEMIUHN U3BECTHBI U3 OMOJIOTUH U
MHUKpOOHOIOrun (0OHapy>KeHHsI KU3HEHHBbIX MAaTTEpPHOB MHAMBUAYAJIbHBIX KIETOK WM Jaxe Ooiee
MEJKUX CTPYKTYp KUBOU MaTepuH).

Wtak, BBDKMBAET TOJBKO OWOIMOJNE C OYEHb ONpEICNICHHOH BHYTPEHHEH INPOCTPaHCTBEHHO-
BPEMEHHOW TOIOJOTHYECKOW CTPYKTYpoil. OTO BbIpakaeTcsi B JACUCTBUM CTPOTO ONpEAEICHHBIX
NPOCMPAHCMBEHHBIX nammepnoe HUTEH B TPEXMEPHOH “TKaHM OHMOMOJI WJIN IOCPEACTBOM CTPOTO
OIPEIETICHHON COTJIACOBAHHOCTH  GPDEMEHHbIX pummos 3TuX HuUTed. Takoe Ouormosne MOXeT OBbITh
PE3yNIBTaTOM AOJITOI 3BOJIOIMHU, KOTOPAsi COBCEM HE KOpPOYE, YeM IBOJIIONHS MOJIEKYISIPHON CTOPOHBI
KMBBIX OpraHu3MOB. Tax)ke, BEpOSTHO, 4YTO, Oyarojapsi OWOIIOIIO, IBONIOLMOHUPOBAIN OTACIbHBIC
opranbl (WIH opeanesivl), U OHU CYIIECTBYIOT JIJIsi OUY€Hb KOHKPETHBIX (yHKumi: MHDopManmoHHbIe
JUHUM (OT OTACIBHBIX HHUTEH OHOMNOIA), MOXOXKHE Ha BHJ ‘“HEPBHOW CHCTEMBI’; MPAKTUYECKH HE
HBOJIIOIMOHUPYIOIIHE 00IaCTH, KaK BHJI MAMSITH; MEXaHU3MbI OUMCTKH HEKENaTeNbHBIX GOpM OHOTIOIIs
u Tak janee. OueHb BO3MOXKHO, YTO 3TH (YHKLHHU, IO KpailHeH Mepe, YaCTMYHO NpHOABISIOTCA K
COOTBETCTBYIOIINM (DYHKIIUSIM B MOJIEKYJISIPHOM XHBOM MHPE — 3TO TMPHAAET OHOMOII0 OONBIIYIO
ycTounBocTh. OT Takoro cumbuoza TMOMYYarOT B3aUMHYIO I0JIb3Y M OHOMOJE, M MOJEKYJISpHBIE
CTPYKTYpPbI JKHBBIX OpPraHM3MOB. VIMEHHO TOATOMYy OoJsbIIas 4YacTb OWOMOJS, KaK TOJBKO OHO
CIUICTAETCS M3 COJIHEYHOI'O CBETa, IeperyieTaeT celdsi C HNpomeuHosviMu CMpYKmypamu KUABBIX
OpraHU3MOB.

Onun xkopotkuit Borpoc: Kak u3 conHeuHnoro cBera mierercs Ouomnosie? Hambosnee BeposSTHBINM
cueHapuii cnexyromuid: @otoHsl 0T CoOJIHIIA PAacCEMBAIOTCS NMPOTEUHOBBIMU CTPYKTYPAMHU 3E€JIEHBIX
pacteHuii. Bce TpOTeMHBI KHpANbHBI, W, CIEIOBATEIbHO, ONMUYECKU aKMueHvl. BeposTHOCTD
TIOTJIOIIEHUS] 000X YUPKYIAPHO NONAPUZOBAHHBIX KOMNOHEHMO8 JIpyTas, Korja GOTOH pacceBaeTcs Ha
ONTHUYECKU AaKTUBHYIO MOJIEKYTY (YupKkyaiapuvili Ouxporusm WA 3gdexm KommOHa)21. Takum
00pa3zomM, CO3JA0TCs IHUPKYISAPHO MoJsipu3oBaHHbIE (OTOHBI. Takke, GOTOHBI 00MaJAIOT KUPATbHOMN
cummerpueil. Bo3moxHo, Ouomnone naxe obiagaer ocoObIMH OpraHelaMd, MOCPEICTBOM KOTOPBIX
(OTOHBI MOTYT JIy4llle 3aMeJUIATHCS, 3aXBAThIBATHCS U BHEIPATHCA B OMOMOJEBYIO CTPYKTYpY. (DTO
ObUTIO OBl aHAJIOTHEN CO IIyNajibllaMu, PTOM, TOPJIOM U KeJyJIKOM KapakaTuubl.) Pannei BecHol (ass
nosica yMEpEHHOro KJHMMara 3TO MapT), Korja OHOIoJie JIepeBbeB elle ciaaboe, MPOTEeHHbI B KOpe
JOJDKHBI TIEPEHOCHTH OOJBIIYI0 YacTh CBOEH aKTHBHOCTH Ha Oojee mo3aHee Bpems. Ho mozxke 3th
nporecchl obneryarorcs: [IpoTEeHHBI 3€NeHBIX JIMCTHEB OOBEAMHSAIOTCA W, B pe3ysbTaTe, OoJjblle
COTPYHHUYAIOT C OUOTOJIEM.

Haubonee BeposATHO, YTO UMEHHO ye1oCcmHOCmb OUONONS CUHXPOHU3UPYET KOJeOaHUs BHOBb
00pa30BaBIIMXCS MAYTHH, TOCPEACTBOM OPUEHTUPOBAHHON BO BPEMEHHM HACTPOWKOMN CYIIECTBYIOILETO
Oouonoinst. OpHUEHTHpPOBAHHAs BO BPEMEHU BHOpalMs CTaHOBUTCS 3HAYMTEIBHO Oo0Jiee CIIOKHOM,



MTOCKOJIBKY IPHOOpETAET Bce OOJIbIe U 00JIbIe MHPOPMAIIUK O CYIIECTBYIOIIEM OMOIIONE B O OyIyIuX
nepcrekThuBax Owononeil. Takas HacTpoiika — CKa304YHMK W MeEYTaTellb, HOCHUTENb 3BOJIOIUH,
CaMOYYBCTBYIOLIAS HCUSHEHHAS Yelb, TIPOTUTHIBAIOIIAS TOPHI BCEX HKUBBIX OPTaHHU3MOB.

Kakoit Bun untyunmu Ben Jlyu Ilactepa, korga 150 ner Ha3zam OH mpunuUcal cmpemieHue K
Jrcu3Hu (KU3HEIAIOIIYIO CHILY M CIIOCOOHOCTh K CaMOpraHU3allii) KIMEHHO KUPaJIbHbIM MOJIEKYJaM?

bnaronaps quHaAMUYeCKOMY PaBHOBECHIO MEX1y u3inydeHrneM oT COJHIIa M BO3BPAIIAIOUINMCS B
KOCMOC HMH(PAKpaCHbIM H3Iy4eHHEM, TEepMOJMHAMHUYECKas TeMIeparypa IOBEPXHOCTH 3eMIH
npubmmsutensio 300°K. Ho Guorone He CTpEeMHUTCS K TAKOMY K€ PABHOBECHIO, HOO MOXKET COXPAHSATh
u3NydyeHue BHYTpH cebsi (TakoBa cama mnpupona Ouomnoins). Dotonsl or ConHIA 3aXBaThIBAIOTCA
ouormnosieM 0e3 Kakux-1r00 Pe3KO BRIPAKEHHBIX MPOIECCOB (Oaronapsi caMOOpraHU3YIOMICHCS TPUPOIC
OUOIOoIIsA), MO3TOMY €ro TemIlepaTypa YMEHbIIAeTCs HEe3HAuMTeNbHO. TakuM o0pa3oM, TeMieparypa
OWOMOoJIsT MPUOTU3UTENBHO TaKas e (MM MOXKET OBITh Jake BbINIC), Kak Ha moBepxHoctd ColHIa
(6000°K). Ho B neHCTBUTENBHOCTH, 3/€Ch TPYAHO TOBOPHUTH O TemrmepaType. TepMoauHamMHuecKas
TeMIIepaTypa MOXKET OINPEACNAThCS TOJIBKO B cepe ACUCTBUSL 6mopoco 3akoHa (3aKoHa DHTPOIHH).
Korna cuntponuyeckue mpouecchl )KUBbIE, pa3Hble MPOCTPAHCTBEHHBIE 00JIACTU OMOTIONS MOTYT UMETh
OYeHb pasHble “‘TemnepaTypsl’. [Ipu Bo3HuKHOBeHNN OudypKanuii B 3pupe, yBeITHUnBaIOTCS MIIOTHOCTh
y3JIOB U 4acTOTa (BbIIlIE TAPMOHUYECKUX KOMIIOHEHTOB), & TAK)Ke MOJIHUMAETCs “‘TeMreparypa’.

Tem He meHee, HaM ObI XOTENIOCh 3HATh MPUOIM3UTEIBHYIO YHEPTHIO OJHOTO y3Jia OHOIMOJIA.
Enunnunsiii ¢oton ot Conuua oOnamaer sHeprueit oxono 2-3 eV (4.10'19J). Takum o6pazom, ouH
y3en 00JaaeT OCTaTOYHOM Maccoil OKOJIOo 4.10%r (4.10‘6 Macchl NIEKTpoHa). Macca o0pa3yrommx
3¢up 3apsHKEHHBIX YACTHI] MOXKET ObITh NMPUOJIM3UTEIBHO TaKOHM ke, MpH JOMYIIEHHWH, 4TO (POTOH
MOPOXKJIAET A3TU YaCTHIBl. BO3MOXXHO, Takue 3apsiKeHHbIE YACTHUIBI JaXe uUOeHmuuHbl HEKOTOPHIM
y371aM (B 9TOM cilydae, y3Jbl TU00 3apsKeHbl, MO0 HEHTPaJIbHBbI).

Knaccuyeckuii paouyc 3apskeHHOM 4acTHIIBI C BbIIIEyKa3aHHOW 3Heprued okono 0.6 HM (mpu
JOMYUIEHUH, YTO 3apsHKEHHBIE YaCTHIIBI HECYT OJIHY eOuHuyy 3apsaoa). ITo JUid mokaszarens 2m ¢ 137
(CBSI3aHHOTO C TOHKOM CTPYKTYpHOW KOHCTAaHTOM 00) WM MeEHbIIEe, 4YeM JUIMHa BOJIHBI ()OTOHA C
COOTBETCTBYIOLIEH Hepruei. ITo Moriao Obl 03HaYaTh, YTO JO HEKOTOPOW CTEMEHU, CUHTPOIHMYECKUE
MIPOLIECCHl BCE €Ille CIMOCOOHBI BIUIETAaTh (DUIMTPAHHBIE JAETATM B MEPBUYHYIO HH(OPMALMOHHYIO
nayTuHy. Takoe CII0XKHOE IUIETEHHME MOJKET IPOUCXOIUTh HAa YPOBHE HHIMBHMIYAJIbHBIX aTOMOB
MPUOIM3UTENHHO TAKOTO K€ pa3Mepa (HECKOIBKO AECITKOB HAHOMETPOB).

UroObl BUAETH Bce sICHEE, JlaBaliTe MOCMOTPUM Ha CaMyl MAaJeHbKyI0 00JacTh OuOIoJs,
KOTOpass MOXET COXPaHITh CHUHTPONHYECKHE (YHKIMHU; Mbl OyJeM Ha3bIBaTh €€ KIemKOu OUOnoisl.
BHyTpr MBI OOHapyXHM 3BOJIIOLMOHHBIE O00JACTH, B3aUMOJECHCTBYIOIIUE C UHDOPMAYUOHHBIMU
HUMAMU — OHU COXPAHSIOT TPeOYIOIyIocs YCTOHYMBOCTh. Ho BHemHsAs 060504Ka (MI0YTH) MOJTHOCTHIO
yaangeHa oT MH(OPMALMOHHOTO OMOMOJs Tak, 4TOOBI 3HEPrus He yrekayia. Mbl 3aMeuaeM MHTEpecHOe
CXOJICTBO C OMOJIOTMYECKOH J>KMBOM KIETKOW, MMEIOUIe BHEIIHIO MeMOpaHy W BHYTPEHHIOIO
npomonnazmy. BO03MOXXHO, 4aCTO BHYTPU TaKXkKe CYIIECTBYeT W HHGPOpPMAIMOHHOE s0po (KaKk B
IYKAPUOMUIECKUX® KITeMmKaX)?

Celiuac, Mbl BXOJUM B Uy/E€CHBII HOBBII MHp, NEPEIJIETEHHBIN C KAUECTBOM KM3HU. Ero 3aKoHbI
CYIIECTBYIOT HE TOJIBKO Ha YPOBHE KAMaiumu4eckux yukaio B IpOTEMHOBBIX CTPYKTypax (Kak B cilyyae

S HpI/IM TNEPEB.: IYKAPUOT — OPTraHU3M, KIICTKHU KOTOPOTO UMCIOT O(IJOI)MJ'IGHHOC AApO.



MOJICKYJIIPHOM OMJIOTHH), HO U Ha YPOBHE OCHOBHBIX Y3JIOB OMOIIOJIEBON MayTHHOOOPA3HOW CTPYKTYPHI.
MBI MOXEM TMOHATh, I[OYEeMy OHONOJIE JAEMOHCTPUPYET TaKyl0 3aMeydaTelIbHyI0 CIOCOOHOCTh
peryaupoBaTh MOJICKYJISIPHBIE TPOIIECCHl B HAIIMX TEJaX; OHO MPHUCIIOCA0IMBACTCS K HUM OYEHbB JIETKO.
[To cpaBHeHHWIO ¢ “HEYKIIOKUMH~  MOJIGKyJaMH, OHO o00JajzaeT HaMHOTO OoJyiee JIydITUMHU
BO3MOYKHOCTSIMHM CaMOOpTaHH3aIlny, Oaroaapss XpaHeHUI0 U 00paboTke nHpopMaruu. Mbl BUJIEITH, YTO
OuomnosieBas CTPYKTypa 3HaYMTEIbHO KHPAIbHA, METJIA B y3JaX TPEXMEPHBIX CHHTPOITUYECKUX MAyTUH
cnimpasieBUAHbL. [loaTOMy, OHOMONE Jierye HHTErpUpyeT ceOsl B MMOXOKUE KUPAIbHBIE (CIIMPaJICBUIHBIC)
CTPYKTYPBI npOomeuro8 UiH HyKieomuoos. JIBe Takue CTPYKTYphl C OYE€Hb PETyJISPHON CIUPaTbHOCTHIO
SIBISIFOTCS. ABOMHBIMU crimpaisiMu /JHK ¥ CHHpaIbHO CTPYKTYPUPOBAHHBIME Mukpompyoourkamu’>>.
O06a Buga OMOMOJIEKYN UIPAIOT KpaifHe BaKHYIO POJIb B XpaHEHUHU U 00paboTKe HH(OPMAIMH B KUBBIX
KJICTKaX.

S 6narogapro JI-pa Mapty Knanumek-I'yane, BHeciryto MHOTO nipeanoxkenuit, 1 Murtio Ilepyc,
KaHJ1/aTa HayK, OOLIPSBILIETO MEHS HAIUCATh 3TY CTAThIO MOCPEICTBOM IJIOJOTBOPHBIX JUCKYCCHUM.
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I[MPUJIOXEHUE: IPYT'UE ITPUMEPLI CUHTPOITMYECKOI'O IIOBE/IEHU

KonuuecTBeHHBI aHaIN3 IMOKa3bIBA€T, YTO CHUHTPONHYECKHUE YCIIOBHUS, BO3MOXKHO, OOJbIIE BCETO
BBITIOJIHAKOTCS B CAEAYIOLIUX IPUPOIHBIX CTPYKTYpax:

* buonone

* OMOMOJIEKYJIaX CO CIIOKHBIMH 3JIeKTPOHHBIMU cocTostHusME (JIHK, MukpoTpyOoukm...)
* CJIIOKHBIX CBEPXIPOBOISIINX AYTHHOOOPA3HBIX CTPYKTYpax

* BO3MOJICHO, WAPOBOTL MOTHUU

* BHYTPH DJIEMCHTAPHBIX YaCTHII.

JlanpHelee U3ydyeHUEe STUX SBICHUHA “yMOJIieT O HOBOM 3HAHMM OO0 OU€Hb MHTEPECHBIX (opMax
MaTepHH, IJie COOBITHS MOTYT OIUCHIBATHCS] COBEPLIEHHO JIPYTUMH U BCE €I1l€ HEN3BECTHBIMU 3aKOHAMHU.

Hameuennas Bbilie Teopust OMOMOJIS — BO3MOXKHBIA IMIAOJIOH JUIsl APYTUX CUHTPONHUYECKUX CTPYKTYD.
OmnpeneneHHble KOJIMYECTBEHHbBIE TTapaMeTphl Apyrue (HanpuMep, CTPYKTYpHbIE TEPUOABI U 4aCTOTHI),
HO 0OJIBIIMHCTBO BHOBB MPEACTABICHHBIX HJIEH COXPAaHSAIOT CBOE 3HAUEHHE.

CrnoxxHbIe 6I/IOMOJ'I6KYJ'ILI — KPOLICYHLIC (HO KpaﬁHe MOIJ_[HBIe) KeaHmoebvle KomMnvromepovl, INOXOXKUC Ha
6YHYHII/IC HAaHOYMIIbI, OCHOBAHHBLIC Ha CBA3AHHBIX KBAHTOBLIX COCTOAHHAX B TPEXMEPHBIX CETAX
(y3J'IOBBIX CTp}/'KTyan) KPOIICYHBIX CBEPXIPOBOAAIINX HYTeﬁ 1 TOHHCJIHUPYIOIIUX HepeKnquaTeJIeﬁ.

[[TapoBast MmonHUS 00JamaeT OUYeHb CUIIBLHBIM MarHUTHBIM TonieM (> 10T), ee 3ameTHast yCTOWYUBOCTH
MOXET OBITh JIETKO OOBACHEHA TOW K€ CaMOW MOJIETbI0, TO €CTh MAarHUTHBIMU JIMHUSMHU H
HaIlpaBJIE€HUSMHU TEUEHHUS DJIEKTPUYECKOrO IOTOKA, CIJIETEHHBIMHM BMECTE€ B CAaMOOPTaHM3YIOUIYHOCS
TKaHb.

JIt060MBITHO, UTO 3JIEMEHTAPHBIE YACTUILIBI YIOBIETBOPSAIOT TEM KE CAMBIM CUHTPOIMYECKHUM YCIOBHUSM.
KBaHTOBBIE YacTULIBI — YCTONYMBBIE CUHTPOINYECKUE CTPYKTYPbI, BO3MOXHO. [TOX0XKHE Ha IIAPOBYIO
MonHHMI0. CBOWCTBAa CHMMETPUH CHHTPOIUYECKUX CTPYKTYp NPUBOIAT K Xopomio u3BecTHoit CITT
ungapuanmuocmu. XOTS 6uxpesas Moolenb SIEKTpoHA WM (OTOHA HE HOBA, Ta KapTUHA ceidac
oOpeTaeT XOpOoIMi MaTeMaTHYecKuil (yHIaMEHT, Oa3UPYIOIIMICA Ha CaMOOPTaHU3YIOMEMCs 3¢upe
(KBaHTOBOM BakyyMme). 3/1eCh BO3HHKAeT MHOTO (MIOCO(CKUX BOIPOCOB: €CIIH, MO ONPEAEICHUI0, He
oOnafaroluil NEePBUYHOM CTPYKTYpOW M OTJIMYUTENbHBIMM KadecTBaMU d(up SBISETCS HalUM
NPOSIBJICHHBIM MHUPOM  (IIPOCTPAHCTBOM-BPEMEHEM), TO OYEBHJHBIA pe3yabTaT BceOOBEMITIOIIEH
CUHTPONHNYECKON akTUBHOCTH (B Benuueckoil ¢uiiocodun, BoCpUHUMaeMbli MUp) SIBISIETCA Matiell
(wmro3ueit), B3aumoeincteueM Luser u [laktu?

He nerxko oTBeTUTh Ha BOMPOCHI 0 Ooiiee TIIyOOKOW MpHpOJIe KBAHTOBBIX cocTosiHuil. Ilepen Hamu -
OOIIMpPHOE U HEHUcCIelOBaHHOE Toje. MOKHO BOCHOJIB30BATbCA HOBBIMHM MaTEMaTHUYECKUMHU



UHCTpYMEHTaMU (TakMMHU, KaK Heuemkas (pazmvlmas) J02uka W CIOJICHble  MONON02UU
IIPOCTPAaHCTBEHHO-BPEMEHHBIX ~ CTPYKTYp) M  IOMNBITaThCsl MNOHAOMIOAATH 33 CHUHTPONMYECKOH
aKTUBHOCTBIO B 3upe. MOXHO HalTH HOBBIE TNTyOOKHE ONPEACTICHUS UHDOPMAYUOHHOU 63AUMOCEA3U B
KBAHTOBBIX COCTOSIHUSX. ByIyT JIM OHHM COOTBETCTBOBaTb HEKOTOPHIM HEJABHUM SKCIIEPUMEHTaM,
MOXO0KUM Ha 3KCIepuMeHThl Acniekta? byner nu takoit moaxon “ymoinsats” 00 akcnomax BaH Heiimana
wnu ypaBHeHuM Illnesunrepa? TakoBbl HEKOTOpbIE KOHTPOJbHBIE TOYKHM JUIsl HAJEKHOCTH HOBOI'O
KBaHTOBOT'O BOOOPaKEHHUSI.

Ho onHO yxe 10CTOBEpHO: 3pa, Korjaa (PU3UKU UMENH JENI0 TOJbKO C MEPTBBIMU TeJaMH, 3aKOHYMIIACK.
/Ku3Hb — camMa 0CHOBAa NPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYP. [Ipu coBpeMeHHOM MHUPOBOM
KpHU3HCe, KOT/Ia HayKa BBIHYXKICHA TEPIIEIMBO OOHOBIIATH CBOMCTBEHHYIO €/ MPO3PAYHOCTh HCKPEHHUM
CIIEZIOBAaHUEM YEJIOBEUYECKOM 3TUKE M COBPEMEHHOH MEXIMCUUIUIMHAPHOCTH, (U3UMKU OOHapyKaT
HOBYIO CBsi3b C Ouosiorueid. IlocpeacTBOM pa3yMHBIX KBAaHTOBBIX COCTOSIHMM, OHM OCO3HAIOT
B3aHMOCBSI3b CO3HAHMA M MaTepuH. B COBPEMEHHBIX €CTECTBEHHBIX HayKaX IIPOU30HAET
JEHCTBUTEIIFHO BEJIMKOE MapagurMaTHuecKoe Npeodpa3oBaHue.

Ilpunoosicenue I'

Camoopranuszanus
BHYTPH CJI0KHBbIX KBAHTOBBIX COCTOSIHM A

Amnpnpeit Jlerena
Wuctutyt “/Ix. Credana”, JlroOnsna, CrnoBeHus

Briepsblie ony6nukoBaHo B 1998 rogy — nepeneydaTbiBaeTCsl ¢ pa3pelieHus aBTopa

1. BBEJIEHUE

B mocnegHue HECKOJIBKO JI€T, pacTyllee YHCIO HCCIeIoBaTeNeld MBITaeTCs TOHATb  CIOJCHbIE
K8AHMOBble COCMOAHUA B TEPMHUHAX NPOYECcco8 Camopeanus3ayuu Ha YPOBHE HTHX KBAaHTOBBIX
coctostHuil. COrIacHO TaKMM MHTEPIpPETAUsAM, KBAHTOBOE COCTOSTHUE 0a3upyeTcs Ha HEKOeH akmusHoll
ungopmayuu, perynupyoIeil ero BHyTPEHHIOI MPOCTPAHCTBEHHO-BpeMeHHYI0 CTpYKTypy [1]. Takue
Hacu OYCHb HHTCPCCHBEI, OCOOEHHO II0 OTHOIIEHUI) K OYEHb CJIOKHBIM KBAaHTOBBIM COCTOAHUAM,
CTPYKTYpUPOBAaHHBIM, HO BCE€ elle CBs3aHbl. lIpumepamu OONBIINX CEA3AHHBIX KBAHMOBLIX CUCHEM
SIBJIIIOTCSI KBAHTOBBIE COCTOSIHUS B JKMBOM MaTepuul (HampHUMep, CIOXHbIE MPOTEHMHOBHIE CTPYKTYPBI,
Takue, Kak MUKPOTPYOKH [2] WK CIOXKHBIE CBEPXITPOBOISAIINE CTPYKTYpHI). EClii cBS3aHHOE KBAaHTOBOE
COCTOSIHME COCTaBJISIOT HECKOJIBbKO YacTHUIl, OHO 3anymanHoe. llouck pacyera KBaHTOBOro uwuma [3]
TaKke OasMpyeTcs Ha KOHILEMNIMHU, YTO CYOK8aHmogvle (HEKOTOPBIE HA3BIBAIOT MX HOCMKEAHMOBLIMIUL)
MH(OPMALIMOHHBIE  TOJS  CHOCOOHBI ~ CAMOOPTaHU3OBBIBATHCS € MOMOIIBIO  JBYCTOPOHHUX
B3aUMOJICHCTBHI MEX/1y CYOKBAaHTOBBIM MHPOM U MHUPOM M3BECTHBIX (PU3NYECKUX MPOSBICHUH [4].
OTcrona, KBAaHTOBbIE COCTOSIHUS MOTYT 00J1aaTh HEKOTOPBIM GHYMPEHHUM OULyUeHUEM.



Takue TOUKHM 3peHHs YK€ OTIMYAIOTCA OT B3IIIAJOB KONEH2A2eHCKOU WIKObl. JTa IIKOJIa He
IIpU3HaBaja CYLIECTBOBAaHME KBAaHTOBBIX COCTOSHUM camux no cebe; OHAa TpU3HABala TOJIBKO
CYLIECTBOBAHME JAHHBIX, MOJIYYEHHBIX C IOMOIIBIO (KIACCHUYECKOI0) U3MEPSIOUIEr0 000PYAOBAHMUS.
N3BecTHOE yTBEpkaeHue boma rinacur:

“KBaHTOBOr0 MHpa He cymecTByeT. CylIecTBYyeT TOJIbKO aOCTaKTHOE KBAaHTOBOE (PU3HUECKOE
onucauue”.

Ho, ectecTBeHHO BBIpaXkaTh yBaKeHHE K (PU3UUECKOUN peanvHocmu, U3BECTHA OHA MM HEU3BECTHA; B
MIPOTUBHOM CJIy4ae Mbl MOIVIA Obl TakK€ WTHOPUPOBATh YBa)KEHHWE K caMOil OeCLieHHOH CyTH 3TOM
PEATIbHOCTH — JHCU3HU.

Eciyu MBI OTKPBITEI HEONIPOBEPKUMOW KU3HU, IPOHU3BIBAIOIIECH BCE B IIPUPOJIEC U CBA3BIBAKOLIEH HAC C
MHUpPOM, TO JIETKO BOCHPUHUMAaEeM HEKOTOpbIE MOPAXKAIOLIME CXOACTBA MEXIY OMOJIOrHMYEeCKUMHU
OpraHu3MaMH U CJIOKHBIMH KBAHTOBBIMHU COCTOSIHUSIMHU.

KBaHTOBBIE COCTOSIHUS OYEHb YCTOMYMBBI, B HMX HET HHMYErO IOXOXKEro Ha KIACCHUYECKOE TPEHHUE,
4yTOOBl MIpEeKpaliarbh WX JUHAMUYECKYI0 BHYTPEHHIOIO aKTUBHOCTh. OHH aKTUBHO OT3bIBAIOTCS Ha
BHEIIHUE BO3JIEHCTBUA TaK, YTO CIIOCOOHBI COXPaHATh CBOIO BHYTPEHHIOI IPOCTPAHCTBEHHO-
BPEMEHHYIO CTPYKTYpY (camoopzanusayuio 6 npocmpancmee u epemenu). IHpopmanus, cBsizaHHaAs C
TaKOU CTPYKTYpOM, HUKOI'Ia HE TepsieTcsl. BHYTpeHHMI TOPSAIOK HE pACCEUBAETCSl, SHTPOIIUS COCTOSIHUS
HE PACTET, HEB3Upasi Ha BHEIIHHME BO3MYILIEHHs. KBaHTOBbIE COCTOSHMS 3a00TATCS O ceOe pazymubim
obpazom. KBaHTOBBIA MUp KaxeTcs odyutesieHHbiM. BO3MOKHO, )KU3Hb JIEKUT B CaMON OCHOBE Hallel
¢u3nueckoil peaabHOCcTU. HO 4TOOBI yIIOBUTH HaydyHYI0 TOUYHOCTb, CHayala HaM CIEAyeT y3HaTh, YTO
Takoe caMa JKU3Hb. MokeM JI1 MBI ee orpeaenuts? Ha MuHyTy, AaBaiiTe OcTaBUM MPOOJIEMY OTKPBITOM.
Haneroch, 3Ta cTaThs MONOKUT HAYAJIO PA3MBILIJICHUIO B ITUIOJOTBOPHOM HalPABJICHUH.

CoBpeMeHHass MUKpOOMOJIOTHS M HayKH O MO3HAHUHU TOBOPAT, YTO PA3PHIB MEXKAY 00VUIEGNIeHHOU W
HeoOyulesnenHol MaTepueil Oosblie He oueBUAEH. Pasym - HeoTbemiieMas CIIOCOOHOCTH CIOXHBIX
KBaHTOBBIX cucteM. OHU uHgopmayuonHo cesa3aHvl, TOITOMY T€OpUs uHgpopmayuu (1aBHO U3BECTHAS B
KHOepHEeTHKe M HayKax O MO3HAHHM) SIBJSETCS aJeKBaTHOM KOHLENIMEeH, 4TOObl UMETh JIeN0 C 3TUMHU
CHUCTEMaMHU.

B sroit CTaTheC, A IMOIBITAKOCh HEMHOI'O OoubIIe Pa3BUTH 3TU KOHICIIIHUH. CTpOFO TOBOpsA, OUCHb MAJIO
CKa3aHO O TOM, 4YTO B, ﬂeﬁCTBHTCHLHOCTH, TAaKOC MPOUCCChI KBaHTOBOM caMoOpraHu3alum, 1 BOO6H.[C, B
YEM 3aKIIIOYACTCA UX TAMHCTBCHHAs BHYTPCHHSAA ABWXXYyLIasAd CHUJIa (Hamuc1< IHCU3HU, CCIIN TICPECBCCTHU B
TCPMHUHOJIOTUIO 6I/IOHOPOB)? O‘-ICBI/IIlHO, BHYTPU KBAHTOBBIX COCTOSIHUM JOJDXKHa OBITH HEKas TOHKas
BHYTPCHHAA aKTUBHOCTb, OTBETCTBCHHAA 34 ABJICHUA CaMOOpPraHu3alu.

Bo-miepBBIX, HYKXHO OBITH OYEHb OCTOPOKHBIMH CO CIEIyIONMM BompocoM: Kakoit BuJ
CaMOOpraHU3alMd MBI UMeeM B BHIY? MOKET OHa TAKOrO THIIA, M3BECTHOTO KaK pacceusaoujuecs
cmpykmypol Tlpuroxuna [5] wnun aemonotiemuueckue (autopoietic) cmpyxkmypor Matiopana [6]? Eciu
TaK, TOTJA JBIDKYINAs CHJA MPOIecca KBAHTOBOM CaMOOpPTraHU3allMd SBISACTCS HEKHM IMEPBUYHBIM
MOPSIIKOM BHYTPH KBAHTOBBIX CHCTEM, IOPSAIKOM, YCTaHABJIMBAIOIIUMCS TOJBKO TOTIa, KOTJA 3TH
CHCTEMBI C CaMOr0 Hayajla yJalsioTCsS OT COCTOSIHHS TEPMOIAMHAMHUYCCKOTO paBHOBecHs. Ecim Takue
CHCTEMBI TIPEIOCTABJIICHBI CaMHM ce0Oc (M30JMPOBAHBl OT OKPYXKEHHs), TO HCTOYHHMK IOPSIIKa
(HeraTMBHAs SHTPOITHS) CO BPEMEHEM HCYE3HET, @ BMECTE ¢ HUM M BHYTPEHHSISI CAMOOPTaHU3aITHSI.



He Bepro, 4YTO CJOXHBIC CBS3aHHBIE KBAaHTOBbIE CHCTEMBl TPUHAAICKAT K TaKOMY THUITY
caMoopranu3anud. Mpl He MOXEM MPEACTaBUTh HHUKAKOE XpaHWIHIIE (mepmMoouHamuyeckul
pesepgyap) TOpsiiKa (HETAaTUBHOM DSHTPOIMHU), KOTOPOE IOCTOSHHO o0ecmednBaio OBl  Hac
HEBOOOPA3UMBIM  Pa3HOOOpa3HeM KBAHTOBBIX IPOSBICHUH, COXPAHIOCh OBl HeEHcYepHaeMbIM
MWIIHAPABI JIET U BCE €Ile YCKOJb3alo OT Hac. HecCOMHEHHO, 3aKOHBI KBAaHTOBOW ()M3MKHU BXOJAAT B
YHCJIO CaMbIX OCHOBHBIX 3aKOHOB, KOTOPBIC CETOAHS MBI NbITaeMcs MOHATH. [0 BO3MOXXHOCTH, OHU
JOJDKHBI OBITH OOBSCHEHBI 0€3 CIIOKHBIX OMYIICHUH (CKPBIThIE pe3epByaphl MOPsIKa U TaK Jajee).

Ho ecim Tak, Torma camoopraHusanys BO3MOKHA TOIZa M TOJNBKO TOTJa, KOIJAa SBICHUSA
CaMOOpPraHU3alluy HE MOIYHHSIOTCS 6MOPOMY 3AKOHY MepMOOUHAMUuKy (3aKOH POCTa SHMPONUU).
MHorue aBTOphl TpeOyIOT TAaKOTO pemieHus. MOXKHO JIM MPHHATH TaKyl JEP3KyI0 BO3MOXKHOCTBH?
MUuKpOCKONIMYECKH, BTOPOM 3aKOH HaYMHAETCS HA YPOBHE KBAaHTOBBIX YACTHII, HO HEKOTOPBIE CIIOKHBIC
KBAHTOBBIC YaCTHLbI YK€ MOT'YT OBITH CIIUIIKOM YMHBIMH, 4TOOBI MOAYHHATHECS 3aKOHY, KOTOpI)If/'I UM€EII
B BUAY U ObUT c(HOpMYIUPOBaH, 4TOOBI UMETH JIEJI0 TOJBKO C OYEHb MPOCTHIMH HEOYLIEBIEHHBIMU
Tenamu. Pa3ymeercs, COBpEMEHHBIE TEOPHH Xdoca C HEJIMHEWHOW IMHAMUKOW (pa3paboTaHHBIC
matemaTukamu KonmoroposbiM, ApHOIbIOM, Mo3epoM M JIpYyrMMH) HE OKa3blBAalOT TBEpIOH
MOJICP)KKH BTOPOMY 3aKOHY, Jaxe Uil “‘HeoxymeBieHHOW wmarepun. CoBpeMeHHbIE (U3NUECKUE
TEOPHUH MPHU3HAIM, YTO HUYe20 U ewje pa3z Hu4e2o He JI0Ka3aHO O COOIIOJIEHUU BTOPOIO 3aKOHA, KOTAa
HaOmoaeMasi CUCTeMa 0aleka Om mepMOOUHAMUYeCcKo20 pasHogecus [7]. BpICOKO opraHM30BaHHBIE
KBaHTOBBIE COCTOSIHUSI MOTYT OTHOCHUTCSI TOUYHO K TaKOMY )K€ THILY, XOTs Mbl BCE €Ill€ HE 3HAEM, KaK
OIpEAEIATh HEraTUBHYIO SHTPONUIO (YJAJIEHHOCTb OT TEPMOAMHAMMUYECKOIO PABHOBECHUS) CIIOXKHOIO
KBaHTOBOT'O COCTOSIHMSI.

HeratuBHast SHTpOMUs UMEET HEMOCPEACTBEHHOE OTHOIICHUE K urgpopmayuu [8]. CnemoBaTenbHO,
HaM HeoOXOIMMO HEKOTOpPO€ HOBOE IMOHUMAHUE MOHKOU uH@opmayuu, TpeObIBalOIIed BHYTPH
CJIO’)KHOTO KBaHTOBOro coctosiHus [1]. Konuenuwms ungopmayuu, BO3MOXHO, IepepacTaer 0a3oBYIO
KOHUEMNIUIO 9Hepauu U Jaxke OTKPbIBAET HEKOTOPbIE HOBBIE OMMCAHUS ISl camuibmonuanyes. Moxer
T KBaHTOBOE COCTOSHUE OBITh MOHATO (M JaKe OMPENENIeHO) B TEPMUHAX CBOCH 6HympeHHell
ungopmayuonnou  esaumoceasu?  Ecim  Hekas  ungopmayuonnas — cmpykmypa — SIBISIETCS
XapaKTEpUCTUKOM KBAHTOBOI'O COCTOSIHUS, Ha KaKOM YPOBHE €€ ClleyeT UCKaTh? Bo3MOXHO, OHa He
MOJKET OBITh BbIpa)K€Ha OOBIYHBIMU ITPOCTPAHCTBEHHO-BPEMEHHBIMHU (JOPMaMU; CKOPEE OHA CYIIECTBYET
Ha yYpOBHE C COBCEM JIPYTUM @peMeHeM, YTO OYEBHUJIHO M3 MIHOBEHHOM B3aMMOCBSI3U 3allyTaHHBIX
KBaHTOBbIX coctosiHuii [9]. IloaTomy, Hamia 3ajaya o4eHb TpPyJHA, U MOTpeOyeTcs MHOTO BPEMEHHU
MIPEKE, YEM MBI CMOXKEM TIOJITOTOBUTH HEKHI paboTaroIIHMii MaTeMaTHYeCKUl HHCTPYMEHTapU.

Opnako, HaANEXKaIee ONpeeTeHIe TAKoro TUIIa UHPOPMAIINH - Y3KO€ MECTO COBPEMEHHBIX KBAHTOBBIX
UHTEpIpETAlMi. DTO ynyujenHas c6a3b MEXNy IByMs UICSIMU: UJEEH K8anmoso2o cocmoanus n uaeei
ocosHawowezo cywecmea. [1o3TroMy, 1aBaiiTe pacCMOTPUM 3HAYEHUE CIIOBA UHPOpMAYUs.

JlaTuHCKOE M aHTIIMICKOEe 3HAUYEHUS 3TOTO CJI0BA OUEBUAHBI: 8 popMe, HEUTO, UTO CKPBITO B (pOpME WIIH
MO3KET OBITh BbIpaxeHo (opmoii. Ho B MoeM poiHOM SI3bIKE, CIIOBEHCKOM (CIaBsSHCKasl TPYIIa S3bIKOB),
MBI UMEEM JUIsl 3TOT0 MHTEPECHOE CIIOBO: gecmb. OHO O3HAYAET MOPLMIO WM OTACIbHBIA MpeaMeT
akmuenot ungopmayuu (MHMGOPMALINY, NTEpEAoLIeiicsl OT OAHOIO KUBOTO CYLIECTBAa APYromy), HO B
TO K€ BpEMS, 3TO CIOBO TaKKe 3HAUUT co3HaHnue. CO3HAHME — 3TO 3A6eChb, HEUTO, CTOSLIEE 3a
coznanuem. IloaToMy, 0Opa3HO TroBOpsl, 6ecmb — ITO HEUTO MOX0XKEE HA OXPaHHHUKA, 3a00TsIIErocs o
TOM, 4TOOBI KaKasi-To mopius nHGopMaiuu (To ecTh, HeKast macCuBHAsA WHPopManus B chepe COZHAHU)
HaJyIeKaIM o0pa3oM mepefaBaiach (y)Ke€ aKTUBHBIM TPOIECC) TakK, YTOOBI CYIIECTBOBAJIO HEKOE



KU3HENalolee MOHMMAaHUE MEXAY JalolMM M TNpHHUMalommM uHQopManuio. Ha moem s3bike
aKTHBHAasI MOpLUsA MH(POPMALIUU YK€ COJEPKUT B ceOe HaJIeXKALIYI0 2MUYecKyro no3uyuro, TOIbKO
TOT/a OHA MOWJET Ha IMOJIb3Y B3aUMOIIOHUMAHUIO M CMOXKET YCTAaHOBHUTBHCS CBSI3b MEXKIY Pa3TUYHBIMU
4acTAMHU 11e710r0. JIF0OOMBITHO, YTO MO-CIOBALKUA CJIOBO 8ecb O3HAUACT 6Ce, 3a6epulenHoe, a CII0BO 8e3b
O3HAYaeT C6:A3b, Y3bl. A €CIM MBI U3MEHUM IIOCIIEIOBATEIBHOCTh OYKB: cem O3HAUACT Mup, a TaKKe
ceamotl, cesauennviti. Clle0BaTENbHO, 8ecmb — 3TO )KUBas CBA3b, OJEP KUBAIOLIAsl LIEJIOCTHBINA MUp B
3apepiieanr U cBatoctu [10]. Hedro moxoskee Ha akTHBHYIO WH(GOpPMAIMIO, HO MOMYEPKHUBAIOIICE
TUYECKYIO0 MO3ULUI0 B JKU3HeAaroueMm cmbiciae. Orcrofa, Uisl paclIMPeHHOTrO IOHUMAaHMS JKU3HU
(0OBsCHEHHOTO BBINIE) OBUIO ObI HE TPYAHO 00OOIIUTH MOAEPKUBAIOIIYIO )KU3Hb STHYECKYIO TTO3UITUI0
naxe 10 (pU3MYECKUX CYHITHOCTEH, MOAOOHBIX KBAHTOBBIM COCTOSIHUSM.

A 6y,[[y HCITOJIB30BaTh CIIOBEHCKOE CIIOBO 8eCib BMECTO aKMUBHOU qubopMaL;uu, noo BCPIO, YTO TOYHOC
3HAYCHUE MOTJIO OBl OBITH KIIOYOM K IMMpaBUJIbHOMY ITOHUMAHUIO.

Taxxe, naBaiiTe BBEIEM M JIpyrue€ HOBBIE NPAKTUYECKUE BBIpAXKEHUS. 371€Ch, s1 OyAy HCIIOJIb30BaTh
BBIPAXKCHUE CUHMPONUYecKue sgjlenuss NS OMHCAaHUS BCEX TeX SBICHUM, KOTOPbIE HE MOJYUHSIOTCS
BTOpPOMY 3aKOHY TCPMOJHHAMUKH B €ro CaMOM CTPOromM CMBICIIC. CI/IHTpOHI/I‘-ICCKI/Ie mponeccbl MOr'yT
MOHIKATh OOIIYI0 SHTPOIMMIO 3aMKHYTOM M M30JUPOBAaHHOW cucTeMbl. COBpEeMEHHBIH yUYEHBIH OYEHBb
pelKo TMpH3HAET BO3MOXKHOCTH HX SIBHOTO CYIIECTBOBaHHS (M emie Oosiee penKko 3aHUMAaeTcs
TeOpeTU4YecKor (PU3UKOIN); a €Clii U MPU3HAET, ITO OMUCHIBAECTCS OYEeHb HesicHO. OHaKo, 3a MOCIEAHHE
HECKOJIBKO JIET, TaKas TOYKa 3peHUs mojaBepriack ¢gase opictporo usmenenus [11]. [Toaromy, mymaro,
YTO ATOT MYHKT TaK Ba)K€H, YTO TpeOyeT HAIIero MOJHOrO0 BHUMAHUS. A UMEHHO, Mbl HE MOKEM MOHSTh
MpoHecCbl CaMOOpraHMu3alu BHYTPH CJIOXHBIX KBAaHTOBBIX COCTOSIHHI 0Oe3 HCKOTOPOIro 3HaHHA
CUHTPOINMYECKUX SBJICHUM.

OTu sBIEHUS 3aCIyXUBAIOT HOBOIO HA3BaHUSA IIOTOMY, YTO OHM OYEHb OTJIMYAKOTCA OT JIPYrHX
M3BECTHBIX BUJOB camMoOOpraHu3aluu, padoTaromeid B chepe opunmanbHON TepMOIUHAMUKA. TepMHH
cunmponus (KOTOPBIH SBJISETCS MPOCTO HETaTMBHOM SHTpoIueil) BrepBble ObUT BBeEH 3eH-1 yopkeM
B CBSI3U C TPOLIECCAaMM CaMOOpraHu3aluu B KUBBIX KieTkax [12]. Ceityac, korga 3TO BBIpaKE€HUE
(BmepBble BBEJEHHOE B OHOJIOTHMHM) MCIOJB3YETCA JUI TOYHOTO OIpeNeNeHuss BHUIa (U3NYECKUX
MIPOLIECCOB, OHO MOKET IPUOOPETaTh HOBBIE 3HAUYEHUS.

2. CUHTPOIIMYECKHME YCJIOBUA

MoskeMm Jin MBI CKa3aTh OOJIBIIIE O IPUPOE CHHTPONMUYECKUX SBJICHUN? MBI BBOJUM  TaK Ha3bIBacMbIC
CUHmMpoOnu4ecKue ycio6us, 3alyCKAIOIIME CUHTPONMYECKUE IPOLECCHl CaMOOpPraHM3alUu U
SIBJISIFOLMECS OYEBHUJIHOM OCHOBOM Il MX CYIIECTBOBAaHMS. Bcero cymecTByrOT 5 CHHTPONMYECKHX
ycnoBuil. Kak MBI yBUIUM, OHU Oa3UpyIOTCS Ha TOBEACHUU UHDOPMAYUOHHLIX CMPYKMYD 8
npocmpancmee u epemenu. Mpl OyaeM TNPEIOCTABIATh apTryMEHTBI, HAa KOTOPHIX OCHOBAHBI TATH
CUHTPOINYECKUX ycioBud. [lyThb K HCUEpNBIBAIOLIEMY J10KA3aTeJIbCTBY KpallHE JO0JO0r, TPYAEH U
CJIOXeH. 3/1eCh, 51 OyIy OMHUCHIBATH €r0 B OYCHH YIPOIICHHOM CBETE, MO0 CHadaja CJleayeT MOIyYUTh
HEKYI0 OOIMyI0 KapTHUHY MPOOJEMBI, TPEkKAe YeM YIIyONsThCS B OoueBUAHBIC AeTanu. CHadana, HaMm
MPUJIETCS. Pa3BUTh HOBOE€ MHTYUTHUBHOE MPEICTABICHUE CHUHTPONMYECKUX IMPOIEcCcOB. TOJBKO TOraa,
KOTI'Ia MBI 3HaeM OOJIBIIIE, MBI MOYKEM 0000IIATE.

S CUHTPOIIMYECKUX YCIOBUU CIEAYIOIINE:
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Brusinue MarHuTHOTO MOJISI HA MaTepUaIbHbBIE YaCTULIBI (HAIIPUMED, JIEKTPOHBI)

2. Opwuenramus B mnpocTtpaHcTBe: KupanbpHas (TICEeBAOCKAISIpHAS, CIHMpajeBUIHAS) CTPYKTypa

MaTEpUH W/WUITM MAarHUTHOE TI0JIe

OpuenTanus Bo BpeMeHu: HapyiiieHHast BpeMeHHas CHMMETPHs KoJIeOaHUH MarHUTHOTO TIOJIS

4. KBanToBas CBs3aHHOCTh: KBaHTOBbIE COCTOSIHUSI MaTe€pUaIbHbIE YaCTHI] CBSI3aHbI, [0 KpaiHEeu
Mepe, B TEUEHUE OJHOTO NEPUOoa KUPATbHOU CTPYKTYPhI

5. Hacrpoiika: YacToTa KBaHTOBBIX KOJI€OaHUH COOTBETCTBYET MAarHUTHOM 4acTOTE (WJIM KpaTHOE

ATUX YaCTOT HACTPOEHO).

w

Taxum 00pa3om, BCEro CyIIECTBYIOT JIBa YCIOBUS, KaCAIOUIUECS HPOCMPAHCMBEHHOU CIMPYKmMypbl 1 IBa
YCIIOBUS, KACAIOLIUECH 6PEMEHHOU CHYKMYpbl, 1 BCE 3TO HAXOAMUTCA B OINPEAEIECHOM OTHOILEHUU C
MacHumHuiM noiem. IIpocTpaHCTBEHHO-BPEMEHHBIE CTPYKTYPBl JOJDKHBI OBITH OpueHmuposamnvl M
cunxponuzuposanvl. OObSICHEHUS 3TUX TEPMUHOB OYIyT IPEICTABIECHbI MTO3KE.

Cuauana, ™Mbl OyAeM OrpaHUYMBATBCA OCOOBIM  KJIACCOM  SIBIGHUM (TaKk  Ha3bIBAEMBbIMHU
CUHMPONUYECKUMU NOMOKAMU), KOTOPBIE, BO3MOXHO, OCYILIECTBIISIOT CaMbleé BaKHBIE CHHTPOIIMYECKUE
npoiiecchl. Bee npeacraBuTenu 3TOro Kiacca sSIBISIOTCS CHHTPOMUYECKUMU SIBIICHUSMH, HO, BO3MOXKHO,
Tak)Ke CYIIECTBYIOT U IPYT'He CUHTPOIINYECKUE SIBICHUS, HE IPUHAJJICkKAIINE K 9TOMY 0COO0OMY Kiaccy.
Kak Mbl BCKOpe YBHIMM, HAMHOTO JIErde€ IMOKa3aTh CUHTPOMHYECKUE YCIOBHS IS CHHTPOITHMYECKHUX
MOTOKOB, YeM JUIsi HEKOTOPBIX JAPYTUX CHHTPOMHUYECKUX sBIeHUi. Kaxercs, apyrue CHHTpONUYECKHE
SIBJICHUS (HE MOTOKH) MOJYUHSAIOTCS TOXO0XXKHM IPaBHJIaM, MTO3TOMY CHHTPOIMYECKHE YCIOBHS OYyIyT
HMMETh OIPEAETICHHYIO BaXKHOCTD ISl BCEX BO3MOXKHBIX CHUHTPOMHYECKHUX MPOIIECCOB.

OnpeneneHI/Ie CHUHTPOIMUYCCKUX ITOTOKOB:

UYroObl TOHATH CHUHTPOIIMYECKHE IIOTOKHM, MBI HAyMHAeM C Kjacca IOTOKOB, M3BECTHBIX U3
TEPMOJUHAMUKN HeoOpamuMulX Npoyeccos: Pa3MbITBIH IOTOK, TEIUIOBOM IOTOK, 3JEKTPUUYECKUIN
MOTOK... W JIpyrue sBJIeHUs TpaHcnopTtupoBku [13]. Bce 3Tu motokum OepyT cBoe Hayalio B
OTIpeIeIEHHOM I'paJiu€HTe (COOTBETCTBEHHO, B IPa/IMEHTE YACTUYHOW KOHUEHTpALMHU, TEMIIEpATypHOM
rpajiieHTe, TPaJUeHTe IEKTPHUUECKOro MoTeHuuana). B n30TpomHoil cpene, MOTOKM HampaBieHbI B
MIPOTUBOIMOJIOKHOM HalpaBlI€eHUU K TPaJUeHTy, JaBlieMy UM Hadano. [loaToMy, 3TH MOTOKM TEKYT B
HampaBJICHUHU, TIOCTEIIEHHO TOHIKAIOLIEeM TIpaaueHThl. TakuMm o0pa3oM, cucTeMa JBIDKETCS K
TEPMOJUHAMHYECKOMY paBHOBecHI0. Bce 3TH MOTOKM HeoOpaTHMBI; OTCIOJa, COTJIACHO BTOPOMY
3aKOHY, OHU YBEJIMYHMBAIOT OOLIYIO SHTPOIHUIO H30JIMPOBAHHOMN CUCTEMBI.

Ceituac, naBaiiTe NMpenCTaBUM THIIOTETUYECKYIO 8pemeHHyIo uHeepcuto (00paTHOE NpeoOpazoBaHUE)
takoro coObiTus. Ceifuac, HampaBji€HHsI MOTOKOB HM3MEHEHBI Ha TNPOTHUBOMNOJIOXHBIE. CO BpeMeHeM
IpagueHThl yBeanuuBaroTcs. CUCTEMA OYEHb [TPOCTast; B HEW CYLIECTBYIOT TOJIBKO TIOTOKHM U FPAaJUEHTHI,
U OHAa H30JMpoBaHa OT OKpyxeHusa. Ho ee sHTpomus ymenbliaercsa. Kak Mbl 3HaeMm, Takoe
0OCTOSITENTLCTBO 3aMPEIIEHO BTOPHIM 3aKOHOM.

OpHako, JaBalTe NPEANOIO0KUM, YTO MIPHU ONPENEICHHBIX JOMOJHUTEIbHBIX NPUUYUIMBBIX YCIOBHSIX,
Takasi BpeMeHHasi MHBepcus Bo3MoxHa! Mbl ompenenseM 5T HOTOKHU (TIOCJIE€ WHBEPCHH BpPEMEHH)
TOJIBKO KaK CHUHTPONMYECKHE, a “TPUYYyJUIMBBIE YCIOBUS~ SBISIFOTCS HMMEHHO CHUHTPOINMYECKHUMHU
ycnoBusMU. TIOTOKM W3 TepMOOMHAMHUKHM HEOOpAaTHMBIX IPOLECCOB TEKYyT 0€3 CHHTPONMYECKUX
YCIIOBHI, B TO BpeMs, KaK CHHTPOIMYECKHE MOTOKM HE MOTYT Teub 0e3 HHX; CJeI0BaTeIbHO,



CHUHTPOIMUYCCKHUEC MMOTOKH HC ABJIAKOTCA CTPOTUM IIOBOPOTOM BPEMCHH BBIIICYIIOMAHYTBIX H606paTI/IMBIX
IMOTOKOB. Paznmune CO31a€TCA CUHTPOIMMYCCKUMHU YCIIOBUAMMU.

Cywecmsyrom 5 CUHMPONUYECKUX YCIOBUL, U MOJIbKO eClu 8Ce OHU BbINOHAIMCSA 0OHOBPEMEHHO,
MOJCHO 0HCUOAMb POAHCOEHUSI CUHMPONUYECKO20 nomoka. Mbl OyZieM paccMaTpuBaTh 3TH MATh YCIOBUH
OJTHO 3a JIPYTHM.

TpynHo uutath 3Ty riaaBy (O CHHTPOINMYECKUX YCIOBHUSX), M 33 3TO sl U3BHHSIIOCH MEPE] YUTATEIIEM.
[Tocne mosyyeHuss HEKOTOPOro MEPBOrO BIEYATIEHUSI 00 3TUX YCIIOBUSX, YHUTATENI0 PEKOMEHIYETCS
MepelTu mpsiMO K paszzieny 3, eclid OH 3ahHTEepPEecOBaH cKopee B (EHOMEHOJIOTHYECKOM acIeKTe
MIPUPO/IbI, YEM B TEOPHUH.

2.1. IIEPBOE CUHTPOITMYECKOE YCJIOBUE: MAT'HUTHOE I10JIE

[Tpenmnonoxum, 9T0 CHHTPOTIMYECKUI MMOTOK POXKIACTCsS BHYTPH Hamiel (uzndeckoit cucremsl. Kakoi
BUJ JIIOOONBITHBIX BJIMSHUM OIIYIIAIOT WHAUBUAYaJbHbIE YaCTHIIBI MaTE€pPUH, Ha KOTOpbIE OHHU
pearupyroT caMOOpraHu3alel u ynopsaouyuBaHueM ceOs B CUHTpONMUYEcKOM moToke? OnpeneneHHo,
OHU JIOJDKHBI TOJIy4aTb UHDOpMAyuio o NpeonoumumenbHOM HANpaieHuu meyeHus. A HMEHHO,
CBOMCTBA CHMMETPUM CJIEACTBUSA (3[€Ch, CHUHTPOIHUYECKOrO I10TOKA) COOTHOCSITCS CO CBOWCTBAMU
CUMMETPUU NPUYMHBI (34€Ch, CUHTPONMMYECKUMH yciaoBUsAMH) [14]. YacTHLbl TOMKHBI MMOCTOSHHO
HOJIy4aTh 3Ty ux@opmayuro (UM, A Ty4LIEr0 ONUCAHUS, 6ecib) IIOTOMY, YTO BCETAA MPUCYTCTBYIOT
HeoOpaTUMble (KJIaCCMUECKUE SHTPONUYECKHE) MPOLECChl, JKEJAIOUIME IOracUThb CHUHTPOIUYECKUI
MOTOK; U MCTOYHUK Gecmiu HE JIOJDKEH MCUEPIIbIBATBhCS, €CIIM MOTOK JOKEH ObITh CHHTPOIUYECKUM.
([aBaiiTe Ha30BeM Takue BIMSHUS CUHMPONUYECKUMU GIUAHUAMU, & TOTOKM UHPOPMALIUU — HOMOKAMU
géecmu.) MOXHO MOKa3aTh, YTO IMO3BOJIIOTCS TOJIBKO TaKUE BIIUSHUS, TNI€ NEpeHoc uHgopmayuu He
CBA3aH HANPAMYIO C nepeHocom dHepeuu. TakuM o0pa3oM, cummponuueckue GIUAHUL — MO MaxKue
BIUAHUSA, KOMOPbIE He Oelcmeylom nocpeocmeom 3Hepeuu. B coBpeMEeHHOM (U3MKE, BO3MOKHOCTh
TaKWX BIMSHUM Bcerjza HeJoCcMaTpHuBajach WM €10 Jaxe mnpeHeOperann. Ho, HeCOMHEHHO, Takue
BIIUSIHUSL CYHIECTBYIOT. VIMEHHO OHM OTBETCTBEHHbl 33 BHYTPEHHIOIO OpraHM3allMi0 KBAHTOBOTO
cocrostHus. Kak MbI MokeM 3TO yBuAeTh? JlaBaiiTe mpeacTaBUM DKCIEPUMEHT C ABYMs 3allyTaHHBIMH
KBaHTOBbIMM yacThllaMu. CerogHss Mbl 3HaeM, UYTO 6HympeHHsAs WH(OpMaluus BHYTPU TaKOro
3allyTaHHOT'O KBAHTOBOT'O COCTOSIHUSI BUTAETCSI MTHOBEHHO, HAMHOTO OBICTpEe, 4eM CKOPOCTb CBETA.
Ecnu Gb1 Takast mHGopManus Oblja MpUBs3aHa K SHEPTUU, TO U SHEPrus JABUrajach Obl ObICTpee, YeM
ceer. Ho kaxnmas sHeprus oOiajgaer Maccoil, a mMacca HE MOMKET IBUTaThCsl OBICTpee, YeM CBeT
(HaCKOJIBKO MBI 3HAaeM cerojiHsd). BHyTpu 3amyTaHHOrO KBAaHTOBOTO COCTOSIHMSI JBHUTA€TCSl TOJIBKO
yucmas uHgopmayus, 63 CBA3aHHBIX C HEH YHEPTUH U MACCBhI.

MoryT 1M CHUHTPONUYECKHE BIUSHUSA W3BHE JACHCTBOBATH HAa KBAHTOBbIE YACTHUIIBI? MOXET U MBI
OKa3bIBaTh BJIMSIHUE HA CHUHTPOIUYECKHWE ITOTOKH, MOXEM JM Mbl ‘‘yKa3blBaTh UM, B KakKOM
HalpaBJ€HUU Te4yb? A Takke, MOXEM JH Mbl TOBOPUTH O MaKPOCKOIMUYECKUX HOMOKAX 6ecmi,
OTBETCTBEHHBIX 3a TE€HEPUPOBAHHE CHUHTPONHYECKUX NOTOKOB? JlaBailTe mnombpITaeMcad BbIPA3UTh
CUHTPOMHMYECKOE BIUSIHHUE C TIOMOIIBIO KITACCUYECKUX (MaKPOCKOIUYECKUX ) TIOJIEH.

Jlerko BHWIETB, YTO KOHcepsamusHvle (nomeHyuanbhvle) BEKTOPHbIE MHOJS - HE JIO3BOJICHHBIN BHI
CUHTPOIIMYECKOro JaBaTens uHpopMmanuu (K TakOMy BHAY OTHOCATCS DJIEKTPUUYECKOE U
rpaBUTaliMoHHoe 1oJs1). C Apyroil CTOPOHBI, ceneHouoHble BEKTOPHBIE IOJIA 3TO IMO3BOJSAIOT (TaKUM



BUJIOM SIBIISIETCSI MarHUTHOE mouie). Kakqoe BEKTOpHOE TOJe SIBISIETCS MO0 KOHCEPBATHUBHBIM, JHOO
CEJICHOUIHBIM (MJIM KOMOWHAIMEH 3Tux aAByx) [15].

MarauTtHoe noJje — 3T0 memMnopaibHo HeyemHas (pru3nueckas BeIMYMHA, B TO BpeMsl, KaK OOJIbIIUHCTBO
Apyrux (QU3NYECKHX TOJNEH SBISIIOTCS MeMHOPAIbHO YemHbIMU. 3]1eCh, 3TOT (AKT TaKKe HUTpaeT
BAXKHYIO POJIb; MOYKHO IOKa3aTh, YTO IS 3apPOXKIACHUS CHUHTPONUYECKOIO MOTOKA, CUHTPOIHYECKOE
BIIUSTHUSL HA MaTePHATbHBIC YACTHIIBI JOJKHBI OBITH TEMIIOPATbHO HEUETHBIMU. (DTa apryMeHTAIlUs
0asupyeTcsi Ha TEMIOPAIbHON CUMMETpUM (U3UYECKUX BIUSHUI: Ha MHKPOCKOIMYECKOM YPOBHE,
B3aMMOJICHCTBHSI MEXTy WHANBUIYATbHBIMUA YaCTUI[AMUA MATCPHH MOJHOCTHIO 0Opamumst [16].

[To oTo0if ’Xe HpUYMHE, YaCTUIBl TaKXKe HE MOTYT IOJy4aTh CHHTPOIMYECKYI0 HH(POPMALHUIO O
MIPEINOYTUTEILHOM HAIPABICHUU U3 IPYTHX BHUJIOB MPOCTPAHCTBEHHBIX CTPYKTYp. Hampumep, oHu He
MOTYT MOJy4yaTh HMH(POPMALUIO M3 KPHUCTALIMUECKOW CTPYKTYphl (OmnpeneneHHble KPHCTAIIIBI, TaK
HA3BIBAEMbBIC HUPOITEKMPUHECKUe KPUCMALIbl, OO0NAAAal0T MPEANOYTUTEIbHBIM U OPUEHTUPOBAHHBIM
HanpasieHueM [17].). Takke, yacTHlbl HE MOrYT MOJIYYUTb €€ W3 MHUKPOCKOINMMYECKHUX JaMIl
(“HaHOoNaMIT”), IO3BOJISAIONIMX YaCTUIIAM IMPOXOIUTh TOJIBKO B OJTHOM HampaBJIeHHUH [8§].

2.2. BTOPOE CUHTPOITMYECKOE YCJIOBUE: KUPAJIbHAS CTPYKTYPA

OT0 ycnoBue O6a3upyercs Ha CBOMCTBAX CUMMETPUHU HAlllero (pU3M4ecKOro MnpocTpaHcTBa. MarHuTHoe
I0JIE — aKCUANbHBIL 6EKMOp, B TO BPEMs, KAK UCKOMbBIA CUHTPOMUYECKUN MTOTOK — HOMAPHBIU 8EKMOP.
MartemaTHuecKn, CyIIECTBYET MHOI'O BO3MOJKHBIX IIYT€Hl TIPYNIMPOBAaHUS MEXKIY IOJIAPHBIM H
aKCUaJbHBIM BEKTOPAaMH, HO HaM cJieayeT OTOPOCUTH BCE T€ BO3MOXHOCTHU, KOT/Ia BOBJIEKAEeTCs TPETUM
BEKTOp (MOO TOJIBKO BEKTOP MarHUTHOTO IOJII MOXeT o0JafaTh CHHTPONMYECKUM BIUSHUEM Ha
MaTepuaigbHble 4acTHilbl). OcTaeTcs TOJIbKO OJIHA BO3MOXKHOCTb TPYNIUPOBAaHUSA -  YMHOXKEHUE
aKCHAJIbHOTO BEKTOpa Ha KcesoocKansAp JaeT KOJIMHEapHbI MoispHbI BekTop. biaronmaps csoeit
MIPOCTPAHCTBEHHON CUMMETPHH, TICEBJIOCKAIISIP — A1bMEPHAMUBHbLIL MEeH30p mpembe20 panea. Bnusuus
IIPOCTPAHCTBEHHBIX CTPYKTYp, KOTOpPBIE MAaTE€MaTH4YECKH MOYKHO OIMCaThb TEH30pPOM, SBIISIOTCS
CUHTPOIMYECKUMHU MTPU HEKOTOPBIX YCIOBUSIX (HampuMep, KOr/ia yCpeaHsI0TCs 10 BPEMEHH).

Korga nceBmockanisip mojBepraeTcsi MpOCTPAHCTBEHHONW WHBEPCUU (HAMpUMeEp, 3€pKajJbHO OTpakaeT
ce0s), oH MeHseT cBoi 3HakK. ClenoBaTeNbHO, KaX/1as MPOCTPAHCTBEHHAS! CTPYKTYypa, KOTOPOl MOXKHO
MIPUTINCATh TICEBIOCKAIISIPHBIE CBOWCTBA, O0JIAIACT J1e80CMOpPOHHEN W NpasocmoponHel (HOpPMOil.
['oBopsiT, Bce Takue CTPYKTYpHl KupanvHvie. OHU MOTYT CYHIECTBOBAaThH TOJIBKO B TPEXMEPHOM
MPOCTPaHCTBE (HE B IBYX M3MEpeHUsX). [I[puMepaMu Takux KUPATbHBIX CTPYKTYP SBISIOTCS CIIUPATH U
IIypYIBI (IEBOCTOPOHHUE M MPABOCTOPOHHUE). Ha MONEKynsipHOM ypOBHE, KHPAIbHOCTh OTHOCHUTCS K
onmuyeckou axkmueHocmu. Bce aMUHOKHCIOTHI KHpaJbHbI, @ BMECT€ C HHMH U BCE€ CIIOKHBIE
OouoMonekynbl. Bes jkuBas Marepusi KMpalibHa. BONBIIMHCTBO Y3706 (KOTOpPBIE MOTYT CYIIECTBOBATH
TOJIBKO B IPOCTPAHCTBE) TOXKE€ KHpaidbHbl. KHpanbHOCTH — 3TO opuenmuposanmoe npocmpancmeo -
IIPAaBOCTOPOHHEE U JIEBOCTOPOHHEE.

JlelicTBrE MarHUTHOT'O MOJS HA KUPAIBbHYIO CTPYKTYPY MOXKET IPOSBUTH CUHTPOIMYECKOE IOBEJCHUE.
CymecTBy1oT Be Bo3MOXHOCTU: 1. CaM0O MarHuTHoe 1osie 00JaaeT KUpalIbHON CTPYKTypoil. B aTom
cllydae, MarHUTHbIE JTUHUM CIIMPAJIEBUIHBI WIH CIUIETEHBI B Y3JIOBBIE CTPYKTYphI; 2. MarHuTHoe mnose
JIEUCTBYeT Ha KHUpalbHYIO CTPYKTYpY MarepuanbHbIX dacTuun. Korma camu  HocuTenu
(CMHTPONIMYECKOr0) NOTOKAa KHUPAJIbHBI (HAIpUMEp, ONTHUYECKH AKTUBHBIE MOJIEKYJbI), BO3HMKAET
MHTEpECHAsk BO3MOXKHOCTbD.



Korna Jlyu Ilactep ucciemoBan xupanbHocmb, OH UHTYWTUBHO OIIYyIIAJ, YTO OHAa MMEET Ba)KHOE
OTHOIIEHUE K >kU3HU. OH BBEJI 3araJJOuHOE MOHATUE Hanop dcu3nu (JKU3HEIAIOIIAsl CUJIA), YTO SIBIISIETCS
4epToil BCeX KHUPAIbHBIX MOJEKYIAPHBIX CTPYKTyp. Ilo cymiecTBy, KupalbHOCTH — YCIIOBHUE
CHUHTPOIMYECKOU CaMOOpraHu3aliu. A MOCIEAHS CBA3aHa C )KU3HBIO.

2.3. TPETBE CUHTPOIIMYECKOE YCJIOBUE: OPUEHTALISI BO BPEMEHU

OT0 ycnoBue 6a3upyeTcs Ha CBOWCTBAX CUMMETPHH HAIero (pU3M4eCKOro BPEMEHU. AHAIU3 BIUSHUSL
MarHMUTHOTO TMOJII Ha MaTepualbHbIE YacTULIBI (KOTOpPbIE CO BPEMEHEM CTAHOBSTCS HOCUTEISIMHU
CUHTPOIIMYECKOIO IIOTOKA) IIOKa3bIBa€T, YTO, XOTS MAarHUTHbIE SBJIEHUS O0JIaJal0T HEKUM
HEOTHEMJIEMBIM CBOWMCTBOM 6pemeru (MarHUTHOE MOJie NEePEeBOPAYMBACTCS, €CIH IMEePEBOPAYHBACTCS
BpeEMs, TO )K€ camoe€ JIeJatoT U MarHUTHbIE MOMEHTBI U TaK Jajee), ITOro He AOCTAaTOYHO, U0O camo
MarHuTHOE moje HeOoraTo WH(pOpMalMel, Kacarouleiicss BpeMeHU. B CHHTpoOmMuYecKux SBICHUSX,
LEJIOCTHAS 8peMEeHHAs. CMPYKMYpa MarHUTHOT'O TIOJIS I0JIKHA ObITh TEMIIOPATIBHO dCCUMMEMPUYHOLL.
OTO yCIOBHE €CTECTBEHHO OrPAaHWYMBACT HAC M3MEHSIOIUMUCS BO BpeMEHH (OCOOEHHO
KOJIEOIIOIIMMUCS) MAarHUTHBIMU nosisiMU. Ho snemeHTapHble BUIIbI KOJI€OaHUI BCe €l1e TEMIIOPAIbHO
CUMMETPUYHBI. TeMIopaabHO HECUMMETPUYHBI TOJIBKO T€ KOJeOaHUs, KOTOpbIe MOJIAIOTCS JPYyrou
nocnedo8amenrbHOCMu codblmuti, KOrla OHU YUTAIOTCA B 00pPaTHOM HarpaBJIEHUH BPEMEHH.

CaMmblil mpocToll peuent, Kak OTJIWYUTb OPUEHTUPOBAaHHbIE BO BpPEMEHU KojeOaHus OT
HEOPUEHTUPOBAHHBIX, cleAyromuil: Mbl nenaeM 3amuch MarHUTHOro mnojsi B B 3aBUcMMOCTH OT
Bpemenu t. Ilyctes 310 Oyner Hame nepBuuyHoe B(t). 3aTtem MbI nenaeM KOMHIO OpUTMHANA, KOTOpast
uMeeT oOpaTHoe HanpaBieHue BpemeHu. [laBaiite HazoBem ee B(-t). Teneps, cpaBHuBaeM komuto B(-t) c
opuruHaioMm B(t). Eciu 1Be 3T KapTHUHBI NOKA3bIBAIOT NEPeGepHymyI0 OpUeHmayuo nammepHos, To
Kosie0aHWe MarHUTHOTO I0JII OPUEHTHPOBAHO BO BpeMeHHM. J[Ba maTTepHa OOBIYHO WHBEPCUBHBI, €CITU
KKl MaTTEPH CONEPXKUT, NO KpauHeu Mepe, Mmpu pa3IuyHblX JO2UYECKU pa30enuMbvlx COObIMUSL.
TemmnopanbHasi OpHEHTalMsT MOXET OBITh NpOBEpeHa OoJjiee CTPOro IMOCPEACTBOM meopuu 2pynm.
MatemaTuuecKku, TEXHOJIOTHsI HEMHOIO IT0X0%a Ha HAXO0KJEHUE U3 OOJIBIIOro KOJIMYECTBA KPUCTAIIIOB,
IIPUHAUIEKANIMX K MHOTOYHUCIEHHBIM I'PyNIaM CHMMETPHUH, T€X, KOTOPbIE OPUEHTUPOBAHBI TI0 BPEMEHU
(xupanpHbIX). B Teopuu rpynn Mbl 3aMeHSIEM OJIHY NPUMUMUBHYIO K€MKy KPUCTAIUIMUECKON pelIeTKH
00HUM nepuooom xoneOanus. OIUH NEpUOa JOJDKEH BKJIIOYATh, MO KpalHEH Mepe, TpU paszHBIX
COOBITHSI.

OpueHTHpOBaHHOE BO BPEMEHH KOJICOaHWE TIOX0KE€ Ha MEJIOAHMI0O C OIPENSIIEHHOW BpEeMEHHOMH
OpHUeHTaIuel. AHAIOTUYHO, B 3aMaJHON MY3bIKaIbHOW TPAIUINH, 0CHOBHOU moH (coObITHE 1) 0OBIYHO
CHaJaJla pacTeT 10 xeapmul (COObITHE 2), a 3aTeM 10 KeuHmwsl (COOBITHE 3) Tpexiae, YeM CHOBa
BEPHYTHCS B OCHOBHOMY TOHY (TIO9TOMY, MBI HIMEEM IOCIIEIOBATETFHOCTb COOBITHH 1-2-3), HO Menoaust

HE 3BYYHUT TakK K€ XOpOILIO, €CJIM CHayaJla y Hac ecTh KBHUHTA, a 3a Hell kBapTa (I0cae10BaTeIbHOCT 1 -
3-2).

Takum o00pazoMm, 3TO yClIOBHE 3aJaeT HEUYTO TOXOXKEE Ha MYy3bIKaJbHBIE MpaBUIa KOJICOAHMIA
MarHuTHoro mnoss. Sl Obl cKa3all, 4YTO Hanop owcu3Hu COJEPKUT B cebe Kak KHUPaIbHOCTb
(OpueHTHpOBaHHOE MPOCTPAHCTBO), TAK M OPUEHTHPOBAHHYIO BO BPEMEHU MEJIOAUIO (OpUEHTALUs BO
BpEMEHHN).

2.4. YETBEPTOE CUHTPOIIMYECKOE YCJIOBUE: KBAHTOBAS CBA3AHHOCTD



Oboro1HbIE nOMOKU 6ecmu MKy KBAHTOBBIMU YaCTHIIAMH M OKPYKAIOIIKUMU MOJIEBBIMU CTPYKTYpaMu
0071a/1al0T HEKOTOPHIMU WHTEPECHBIMH CBOMCTBAMH, OTHOCSIIUMUCS K TPOCTPaHCTBEHHO-BPEMEHHOM
CUMMETPUU UH(POPMAIIMOHHBIX BIUSHUIA.

Ha xiaccuueckoM ypoBHE, BIMSHUE OPUEHTALlMUM BO BPEMEHH, KOIJla OHO IEPEHOCHTCS Ha YacTUIIbI
(HampuMep, SJEKTPOHBI), HPOHCXOIUT TOJBKO MOCPENCTBOM oOMeHa »Heprueil. OHO HUCTOIIAeT
UCTOYHMK JaBarenst uH(opmanuu. Takoe BiausHMe He cuHTponuuyHo. (Ho BiusHMe opueHTanuu B
MPOCTPAHCTBE MOXET OBITh CHUHTPONMHUYHBIM.) Jlornyecku pasaeiarmble COOBITHS, KOTOPBIE TOJKHBI
JlaBaTh OPUEHTALIMIO BO BPEMEHHU, TaK CEPbE3HO pa3ZelIeHbl, YTO [0 HUM Hellb3sl IPOYECTh HalpaBJIeHUE
BpeMeHHu. Ero MOXKHO YUTaTh TOJBKO MO SHEPIeTUIECKOMY OOMEHY.

Ha keammosom yposHe BCe COBCEM TO-APYrOMYy — BIIMSHHUE OPHEHTAIIMA BO BPEMEHU MOXET OBITH
CHUHTPOITUYHBIM OJiarojapsi TEMIIOPaJIbHONH CBSI3W B IOCIEIOBATEIBHOCTH JIOTHYECKUX COOBITHIA.
(EcrecTBeHHO, Ha KBAaHTOBOM YPOBHE BIUSHUE OPUCHTAIIMM B IPOCTPAHCTBE TOXKE MOXKET OBITh
CHHTPOITUYECKUM.) B caMoM TiyOOKOM CMBICIIE, STO O3HA4YaeT aKTHBHBIH OOMEH npocmpaHcmeenHo-
8peMeHHbIMU hopmamuy TIPU OTCYTCTBUM DHEPreTHYecKoro oOMeHa! BecKOHEYHO Maible >HEepruu
(pakTuyecku, HylIeBbIe) MOTYT IEepeaBaTh 3HAUMUTENbHBIE KoJdnuecTBa uHpopmanuu. TakoB sghgexm
YcuneHusi akmugHol uHgopmayuy Ha KBAaHTOBOM YPOBHE, M €r0 MOXKHO CPAaBHUTH C YCHJIGHHUEM CIa0bIX
palapHbIX BOJH (C TIOMOIIBIO CIIOKHOTO OOOpPYIOBaHWsI), OPUEHTHPYIOUIMX JBMKECHHE OOJIBIIOTO
Kopaous [1].

Ecnm dyacTvma JOMDKHA TONydaTh HEKUM nOmMOK éecmu OT CIIOKHOW IMPOCTPAaHCTBEHHO-BPEMEHHOH
CTPYKTYpbI (371€Ch, OPHUEHTHPOBAHHOMN), €CIIM OHAa JOJDKHA IMOCTOSHHO OIIYIATh 6ecrmb B CBOEM
KBaHTOBOM COCTOSIHUH, TO TaKO€ COCTOSIHHE JTOJIKHO OBbITh CBSI3aHHBIM, IO KpailHEW mepe, B T€UEHHE
OJIHOTO NEpHOJIa B KUPAJIBHOM CTPYKTYDE.

TaK)Ke, OHa JOJI?KHa OBITH CBSI3aHA BO BpEMCHH, 4 UMCHHO, II0 KpaﬁHeP’I MEpE, OAUH IUKII KOJIeOaHHS
MAar"duTHOIO I10JId. HO, IMMOCKOJIBKY IIATOC CHHTPOIIMYECKOC YCIOBUC TOBOPHUT O BpCMCHHOI\/'I
CHUHXPOHHOCTH, YCJIOBHUC KBAaHTOBOM CBS3aHHOCTH BO BPEMCHU BBITIOJIHACTCA aBTOMATUYCCKH, KOT'Jad
BBIITOJIHACTCA YCIIOBUC KBaHTOBOM CBSI3aHHOCTH B IMPOCTPAHCTBE.

[IpocTeie  (MPUMHUTHBHBIE) KBAHTOBBIE COCTOSIHMSI CBSI3aHbl  TOJBKO OYEHb  OTPaHUYEHHOI
IIPOTSKEHHOCTBIO TPOCTpaHCTBa (Hampumep, atoMm). OHUM HE MOTYT BBIpaXaTb HEKYIO CIIOXKHYIO
CTPYKTYpYy C OpHEHTaluell B IPOCTPAHCTBE- BpeMEeHH (0 KpailHel Mepe, OHU He MOTYT BbIpaxaTh ee
BOBHE).

Ho 3a mocnenHune HECKOJIBKO IECSTHIETHH, Mbl MO3HAKOMMIIHUCH C HECKOJBKMMU COBCEM JIPYTUMHU
BUJIAMU KBAHTOBBIX COCTOSIHMM, HaMHOTO Oojee cioxHbIMU MO ¢opme. Cpeau HUX — COCTOSHUS
CHLOJCHBIX  NPOMeEUHo8uIX cmpykmyp (HaupuMmep, Mukpompybouek — BO3MOXKHO, OHMOJOTHUYECKUX
KBaHTOBBIX KOMIIBIOTEPOB) U COCTOSIHUSI CJIONCHBIX C8epXnposooawux cmpykmyp (Hampumep, cemu
CBEPXNPOBOOAUUX V37108 — BO3MOKHO, UCKYCCTBEHHBIX KBAaHTOBBIX KOMITBIOTEPOB). Takue KBAaHTOBBIE
COCTOSIHUSI CIIOCOOHBI MPOSIBIISITh 8echsb C OPUEHTAIMEel B MPOCTPAHCTBE M BO BpeMeHH. Torna oHu
TaKXe CIIOCOOHBI BBIMOIHATH OCTAIbHBIE CHHTPOITMYECKOE YCIOBHS.

2.5. IISITOE CUHTPOITMYECKOE YCJIOBUE: HACTPOMKA



AKTHUBHOE COEIMHEHUE MEXIYy HUCTOUYHUKOM OPUEHTUPOBAHHON BO BPEMEHH 6ecrmiy W TPOSBICHHBIM
IOBEJICHUEM KBAaHTOBBIX YaCTHII BO3MOXKHO TOrJa, KOrJa 4YacToTa KBAHTOBBIX KOJICOaHUMU
(MaTepHalIbHBIX YaCTHII) pA6HA 9aCcTOTE KoieOaHui MarHUTHOTO mois. Ecim 3To He Tak, To 00a ObICTPO
“BBIXOIAT U3 (pa3bl”’, U3 cuHXpoHU3ayulU, U, OTCIOJIA, N3 CBOEH 0000 THON KBAaHTOBOM CBSI3aHHOCTH.
Jlpyrast BO3SMOXHOCTh COCIMHEHUS: KpamHuble IBYX dTUX 4acTOT paBHBL. [lomo0HAas cuTyalys XOpoOIo
M3BECTHA M3 MY3bIKH. J[BE pa3HBIX MY3bIKaJIbHBIX HOTHI BCETIa COACPIKAT HEKUE 8biCULUE 2APMOHUKU,
KOTOpBIE MPUOIM3UTEIBHO (KaXKYTCs HAllIEeMy YXY) PaBHBI.

SIBIeHHUa KBAaHTOBOT'O pE€30HaHCa U3BCCTHBI BO MHOI'UX CTPYKTypax C KBAaHTOBOM CBSI3aHHOCTHIO. UeM
OoJiblie CTENeHh KBAHTOBOM CBSI3aHHOCTH, TEM pe3ue MPOSIBIISIOTCS PE30HAHCHAS YaCTOTa M Pas3IMYHbIC
dbopMbI neiicTBuS pe3oHaHca [§].

YTo0k! MNOAYUHATECA CHHTPOIIMYCCKOMY YCJIIOBUIO, 9YaCTOTAa MArHvMTHOI'O IO AOOJDKHA OBITH TOYHO
HacmpoeHna, KakK 4YaCTOoTa MY3bIKaHT4, HWIrparomero Ha CBOCM HHCTPYMCHTC B aHcaMmoie.
CI/IHTpOHI/ILIeCKI/IC CTPYKTYPBI HAIIOMUHAIOT CAMOOPIraHU3YyIOIIHNECCA aHC3M6JII/I; CYIICCTBYIOT MAarouTHBIC
oJIs, CYIIECTBYOT KBAHTOBBIC YdCTULBI... © BCC OHU JOJIKHBI OBITh COBCPIICHHO HACTPOCHLI.

Takasi coBepilieHHass HaCTPOMKa BO3MOXHA, €CJIM MEXIy KBAaHTOBBIMH KOJeOaHUSMU M KOJeOaHUSIMU
MarHMTHOTO 1oJsl (nonodcumenvhas o00OpamHas c6:3b) CYLWECTBYET HEKOTOPOE NONONCUMENbHOE
ycunenue. B aToM citydae, Takue siBIECHUS OOBSBISIIOTCS HeauHelinbiMu. VI3 COBpeMEHHBIX TeOpul xaoca,
MBI BCe 0OJIbIIIE OCO3HAEM, YTO OHHM UTPAIOT TPOMAJIHYIO U BaXXHYIO POJIb B IIEJIOCTHOCTH MPUPOHI [9].
Ceiiuac MbI BCTpeUaeM UX JaXe Ha HAHOYPOGHe KBAaHTOBBIX IIPOSBIICHMI!

DJeMeHTHl B IIEMU C TOJOKUTEIbHONH OOpaTHOW CBS3BIO PA3HATCA OT cliydas K CIydaro, 3TO JIel0
nmocTpoeHust (yCTpOMCTBa KBAHTOBBIX YacTUIl W Tak jainee). OmgHa BO3MOXHOCTH (KHUpajbHBIC,
OPUEHTHUPOBAHHBIE BO BPEMEHU CTPYKTYPhl HEM3IYUYAIOIINX 3JEKTPOMArHUTHBIX MOJIEW U 3apsHKEHHbIE
yacTullbl) yxe onucana [20].

3. CUHTPOIIMYECKMUE ABJIEHWA B TIPOTEMHOBBIX CTPYKTYPAX

CuHTponuYecKas CucTeMa — 3TO Kakaas (punueckasi cucrema (3aMKHYTas UM OTKPBITasi), B KOTOPOH
BBIMIOJIHSIFOTCA ~ BCE€ MATh CHUHTPONMYECKUX YCJIOBHM, W TH€, CIEI0BaTEIbHO, MPOUCXOMST
CHUHTPOIMYECKHUE SIBICHUA. 37€Ch, 5 Oyay MPEACTABISATH XOPOIIO M3BECTHYIO CHCTEMY TaKOTO BH/IA.
[ToaToMy, MBI IOTyYUM HEKYIO MU0 O TOM, KaK pa0oTaeT Ha MpaKTHKE BhIIeOuepUeHHas Teopus. B
MPUPOJIE CYIMIECTBYIOT MHOTO JPYIHX CHHTPOMUWYECKHX CTPYKTYp ((akTthueckn, mx OeccyeTHOE
KOJIMYECTBO), HO HaM CJIeyeT Ha4aTh C OJJHOTO HECOMHEHHOT'O ITPHMepa.

Mpbl HamepeHbl TIy0Xke 3arisiHyTh BHYTPb KJIETOK J#cusvix opzanusmos. Kaxercs BecbMa BEPOSTHBIM,
YTO 3[1€Ch MOXET OBbITh HalJIeH OJAMH BUJI CAHTPOIIMYECKUX cUcTeM!

MHorue npOTEHMHOBBIE CTPYKTYphl B JKUBBIX KIETKAaX JEMOHCTPUPYIOT OUY€Hb WHTEPECHBIE
aJieKTpuueckue sBieHus. OHHM TOKa3bIBAIOT 3HAUYMUTENBbHBIE CBOMCTBA MOJYNPOBOAHHMKA (C OYEHBb
OOJIBIION MOJBMKHOCTBIO HOCHUTEJEH AJIEKTPUUECKOro 3apsaa) WIN Jake HeuTo, MOXOokee Ha ciaalyro
CBEpXIIPOBOAMMOCTE [21]. B 3THMX MoJieKynax KBAaHTOBBIE COCTOSHUS JJIEKTPUYECKOrO 3apsja He
JIOKAJIM30BaHbl B OTAEIbHBIX AaTOMAaX, CKOpPEEe OHM paCIpOCTPAHAIOTCA  Ha OOJIBLIYI0 4YacTb
ouomonexkynsl. OHHM JEMOHCTPHPYIOT YepThl KBAHTOBOM CBsi3aHHOCTH. JlaBaiiTe Ha30BeM Takue
aJIOKAJIbHBIE AJIEKTPOHHBIE COCTOSIHUA Q cocmosanuamu. OHU IPeObIBAIOT B IPOTEUHOBBIX CTPYKTYPAX.



bnarogapss cBoeii monmynpoBOIAIIEH WM CBEPXNpoBOAsAlIeH mpupone, Q cOCTOsSHUS OYEHb
YYBCTBUTEJIBHBI K JIEKTPUUECKUM M MAarHUTHBIM 1OJIsIM (DM 1oJisiM), TPOHU3BIBAIOIIUM MOJIeKyy. [ e
Bo3HUKaOT DM monsa? Ilo Gombmielt yacTu, oHM mpou3BoaaTcs camMmumMu Q cocrosHusmu. [lostomy,
yactora DM M0JIs 4acToO Takas ke, YTo 1 y Q COCTOSIHUA.

[Tomo6HO Monekynam mpotenHa, Q cocTosiHUA 007aal0T CIOKHOW MPOCTPAHCTBEHHOW CTPYKTYpOH, ©
TOH e camMOl MPOCTPAHCTBEHHONW CHMMETPHUEW, YTO U MX MPOTEUHBI-XO035€Ba, CIEI0BATENIbHO, OHU
TOXKE€ KUpPAIbHBI (KaK ¥ TpoTewHbl). To ke camoe BEpHO UIsi CTPYKTYyphl DM monsi, co3maHHoro Q
COCTOSTHUSIMHU.

B Q COCTOsIHUAX BBIIIOJIHAKOTCA, I10 KpaﬁHeﬁ MCPEC, YCTBIPC U3 IIATU CUHTPOIIHYCCKUX YCHOBHﬁZ

1. MarHuTHOE 1oJie 3HAUUTEIILHO BIIMSIECT Ha AICKTPHUECKUH 3apsa Q coCTOSHUM.
2. Q cocrosiHUEe — KMpaJIbHas CHCTEMA.

a. Q cocTosiHUS CBsI3aHbI B OOJIBIICH YaCTH KHPAIbHOW CTPYKTYPHI.
3. UYacroTa MarHUTHOTO IOJIS Ta JK€, YTO M yacToTa Q COCTOSIHMIA.

OO0 ocraBumiemcsi cuHTponaeckom ycnoBuu (Ne 3) m3BectHO Mano. OpHEHTHPOBAHO JIM BO BPEMEHHU
Kosie0aHHe MarHUTHOTO 1MoToka? DM cTpyKTypa OpHEHTHPOBaHa BO BpeMEHH, eciiu Q COCTOSIHUSA TOXe
OpUEHTHUPOBAaHbl BO BPEMEHU. XOTS, Ha MEPBBIA B3IVIAJ, OPUEHTALUs BO BPEMEHU HE KaKeTcs
XapaKTepUCTUKONM TNPUMHUTUBHBIX KBAHTOBBIX COCTOSIHMM (HE JEMOHCTPUPYIOIIMX MaciuTaOHOH
KBaHTOBOH CBSI3aHHOCTH ), OBLJIO JI0KA3aHO, YTO OPUEHTAIIMSI BO BPEMEHHU CYIIECTBYET yXKE y HEKOTOPBIX
3JIEMEHTapHbIX yacTUll (Hampumep, B mezonax Kaor). [103TOMY, HECOMHEHHO, MBI MOXKEM OXXKHUJATh €€
OoOHapyXeHHMsI BO MHOTUX CBSI3aHHBIX KBAaHTOBBIX COCTOSIHUSX, HAIpUMEp, BO MHOTHX CIJIOKHBIX
CBEpXIMPOBOSAIIMX CHCTEMax. 37ech, Mbl He OyJaeM BaaBaTbcsi B JeTalnu (Y4TOOBl 3TO CHENaTh,
notrpeOyeTcss MHOTO MaTeMaTUKHU!), HO HE BHJIUM IPUYHHBI, IOYeMY OBbI CIOXKHBIM Q COCTOSIHHSIM HE
OBbITh OPUEHTUPOBAHHBIM BO BPEMEHH TaK e, KaK OHM OPUEHTUPOBAHBI B IPOCTPAHCTRBE.

Ceituac, naBaiite c(hoKkycupyeM BHUMaHUE HAa OJTHOM KOHKPETHOM IpUMeEpe MPOTEUHOBOM CTPYKTYpHI, a
UMEHHO, MUuKpompyboukax. ITH KpOIICUHbIE TpyOUaThle CTPYKTYphl HMEIOT CHUPANEeBUOHOE
pacIoyio’keHNe CTPOMUTEIbHBIX OJIOKOB. DTO no npeumyujecmey KupaibHas cTpykrypa. [loxosxke, uTto
BHYTPH 3TH MUKPOTPYOOUKH 3aM0JIHEHBI YUCTON BOJIOM [2].

BecbMa BeposATHO, 4TO MUKpPOBOJIHOBOe DM m3nydeHue 3axBarbiBaeTcst BHYTpb [22]. Takoe OM mnore,
BO3MOYKHO, BBICOKO YIOPSI0YEHO; ero OoraTtas BHYTPEHHsISI CTPYKTypa HE HYXKJAeTcs B pacCeMBaHHUU
[20]. Yucras Boma Hecer DM m3inydeHUE MPAKTUIECKU 0€3 KaKOTO-THO0 OCNa0IeHHs. DTO U3ITyICHUE
HaXOJUTCS B CUJIBHOM COOTBETCTBHM ¢ Q COCTOSHHUSIMM B CTEHKaxX MHKPOTPYOOUYEK M ¢ caMOM BOJOU
BHyTpH. Takue Q COCTOSHHSI JEMOHCTPHUPYIOT OUY€Hb HEOOBIYHBIC DSJICKTPOMArHUTHBIE CBOWCTBA.
CBs3aHHbBIE KBAaHTOBBIE COCTOSHUSI MOTYT OBITH OOpa3oBaHbl AMIIOIBHOW CTpyKTypod Bozsl [11]. B
TOHKOM CJIO€ MOJIEKYJI BOJBI, MPUMBIKAIONIEM K BHYTPEHHEW CTEHKE MHKpPOTPYOOUKH, Q coCTOSHUS
kupanbHbl. Ho Q cocTosiHusT HaXoIsATCsl HE TOJIBKO B BOJE, OHU BBLIAIOTCS BHYTPb MHUKpPOTpYyOUaTOi
cTpykTypbl. OHU CBsi3aHBI C TEM HHTEPECHBIM 3JICKTPOHOM, JICKAIIUM MEXKIYy a- U D-Tpyboukamu.
bnaronaps stomy, OM noist u Q cOCTOAHUS MOTYT BIMATH HA MAaHUITYJIMPOBAHUE OMOMOJIEKYIT B )KMBBIX
KJIETKaX.



[TosToMy, OHOXMMHUYECKHE MTPOLIECCHl BOIM3H MUKPOTPYOOUEK OUE€Hb YYBCTBUTEIBHBI K 6ecmu, Kak B Q
COCTOSIHUSAX, TaK U B OM mu3nydyeHuu BHyTpu cebs. Ho Takoe u3iaydeHue Taxke MPOXOAUT U IO Beeit
UIMHE MHKpOTpyOouek. CienoBarenbHO, gecmb B LEIOCTHOM JKMBOWM KIIETKE MOJHOCTHIO CBS3aHA.
XKuBasg kneTka neperuieTeHa O CBA3aHHBIMU KBAaHTOBBIMH COCTOSIHUSIMH, CO3LAIOIIMMHU KEAHMOGblE
ungopmayuonHsvie cemu.

Korma B MukpoTpyOOuYKax BBINOJHSIOTCS BCE MATh CHHTPONHMYECKUX YCIOBHM, B KJIETKaX >KHUBBIX
OpPraHM3MOB MOTYT HA4aThCs SBJICHUS CHHTPONMYECKOH camoopraHm3anuu. Kak mom4epkuBaioch BO
BBOJIHBIX Maparpadax, Takas CaMOOPTaHU3aIMs MOXXET OYeHb OTJIMYATHCA OT CaMOOpPraHM3allu B
paccemBalOMXCA CTPYKTypax IIpurokmHa WM OTONOHETHYECKHMX CTPYKTypax Martiopana. Omna
00XOAUT BTOPOU 3aKOH TepMOAUMHAMUKH. OOIIasi SHTPONHS M30JUPOBAHHON (PU3HUECKONW CUCTEMBI CO
BPEMEHEM MOXKET YMEHBIIAThCS, YTO IPOTHBOPEUUT TOMY, YTO U3BECTHO O KJIACCUYECKUX HEOOPaTHMBIX
npoueccax. Takas cuTyals IPOJIMBAeT Ha BCEe aOCOJIOTHO HOBBIN CBET, IOATOMY BaKHOCTH 3TOTO
pa3Iuyuus HEBO3MOXKHO TIEPEOIICHUTb.

JaBaiite paccmoTpum 3TOT (akT Oojee neTanbHO. [laBaiiTe BO3bMEM KUBYIO KIETKY, KOTOpas BOT-BOT
MOABEPTHETCS KIJIETOYHOMY JCJIeHUIO (Mumo3y). JlaBaliTe TOMECTHM 3Ty KJIETKY B KPOIICUHYIO
KopoOouky. [IpeAmnonaokum, 4To CTEHKH 3TOI KOPOOOUKH HE MO3BOJISIOT JIF000il 0OMEH PHepruen uiu
Marepueil ¢ okpyxeHuem. Takum oOpazoMm, KieTka u3oiaupoBaHa. Her ngaxe oOMeHa TEIioM C
OKpY’Karollel Cpe1ou.

Hauunaercs mumos. MUKpOTpYyOOUKH UIpalOT OYEHb BAXKHYIO POJIb B IpOIEcCe KIETOYHOIO JEICHMS.
Hanpumep, oHM pa3phIBalOT T€HbI B HEUTO, YTO CTaHET JBYMSI HOBBIMHU siipamu. Co BpeMeHEM, y Hac
€cTh JIB€ KJIETKHM BMeCTO OAHOI. BoBce He 00s3aTenbHO, YTOOBI 3TH JIBE€ KIJIETKH OBbLIM WICHTUYHBIMU.
Bo3moxHO pasnuuue, HarpuMep, Kak Ha paHHUX CTaJUsX pa3BUTUS YMOpPUOHA.

HoBas cucrema (aBe kieTku) O6ojee CTPYKTYpHpOBaHA, 4eM IepBHUYHAs (OJHA KIIeTKa). SBisieTcs Jin
SHTPONMS HOBOW CHCTEMBI MEHBIIIEH, YEM SHTPONUS NepBUYHON? OTBET HE NMPOCTOil. MBI 3HaEM MHOTO
MIPUMEpPOB, KOIJa CHUCTEMa pa3BUBaeTcs 10 Ooyiee CTPYKTYPUPOBAaHHOIO COCTOSIHMSI M BCE IKe
YBEJIMUUBAET CBOIO HSHTponuio. Hampumep, Tak IPOHUCXOXHUT B Cllydae pOCTa KPHUCTAIUIOB B
MEePEHACHIIEHHON XuAKocTH. [IpenmonokuM, 4YTO TakoOM pOCT KpuUCTalla TakKe IMPOUCXOIUT B
M30JIMPOBAaHHOM KopoOouke. PocT KkpucTamia B MEpEeHACHIIEHHOW JKUIKOCTH — KIACCHYECKHH
HeoOpaTUMBIN Mpolecc. 37ech HeT HUYero TauHCTBEHHOro. B KoHIle pocTa KpucTamia, 3HTPONHUS
3aBEpILIEHHON CUCTEMBI OOJIbIIIe, YUeM B HayaJe.

Ho Ouonoruueckue mpoiiecchl OY€Hb OTIMYAIOTCS OT IMPOCTOro pocTa KpucTtamia. OIHO KpyHHOe
pasiauune — CBEPThIBAHUE NMPOTEUHA HE YIPABIIAETCS MPOCTHIMU M3MEHEHUSIMU SHEPIUU. Y CTOWYMBOE U
HEYCTONYMBOE YCTPOICTBO MpPOTEMHA MOTYT MMETh MPAaKTUYECKH OJMH U TOT XK€ SHEPreTHYECKHit
ypoBeHb [23]. HukTo He 3HaeT, mo4eMy OJHO YCTPOMICTBO yCTOMYMBO, a IPYroe HET, I0YEMY MPOLECC
CBEPTHIBAHUS MPOTEHA OBICTPO IBUTAETCS B CTOPOHY AKTHUBHOIO HJIM HEAKTHBHOI'O OHOJOTHYECKOIO
yCTpoiicTBa (KOTOpBIE, C TOYKH 3pPEHHMS DSHEPreTHMYeCKOro ypoBHs, ObUTM OBl  OJMHAKOBO
OJIaronpusTHBI). ITO CHIIBHO OTJIMYAETCS] OT MPOCTOro pocTa Kpucramia. POCT BHyTpeHHEeH CTPYKTYpbI
B JKHBOM MaTepHH HE OUEBUIHO COMPOBOXKIACTCS M3/AEPIKKAMHU SHEPreTUYECKHX 0OMEHOB, CKopee (Kak
KOHCTaTHUPOBAJIOCh B Hadyajie) 3TO MOXET ObITh MPOSBIECHUEM 6ecmiu B CHUHTPOIMYECKUX KBAHTOBBIX
COCTOSIHUSIX.

Bo3M0OXHO, OueHb TIIATENbHBIE W3MEPEHHUS YIbTPAMAIbIX SHEPreTUYeCKUX OOMEHOB (M3MEHEHUs
XMMUYECKON SHEpruu, yiapTpamMasas nepejada TeIula M TaK Jajiee) CMOIJIM Obl pacckaszarb, OyAeT Jin



IpOLECC Mumo3a BCE elle NOTUYMHATHCS KIACCHMYECKOW TepMoauHaMmuke. OnHAKo, OT TaKoro
JKCIIEPUMEHTA TPYAHO OXMJIATh TPAAULMOHHOIO pe3yibTara. JKU3HEHHBIE IPOLECCHl HENPEPHIBHO
BBIP)XAIOT YYyJECHBIN MOPSAAOK camoopraHuzanuu. Hambosee BeposTHO, YTO TakOW MOPSIOK JIMIIb
YaCTUYHO TMOJIUTHIBACTCS KJIACCUUYECKMMM MEXaHW3MaMM pacceuBaHusA. CHUHTPONMYECKHE IPOLIECCHI
YIPaBIAIOT 00JI€e TOHKUMHU YPOBHAMH OHMOJOTHYECKUX IPOIIECCOB.
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Tonkoewtii cnosapw

Onpezle.ﬂeHne TCPMHUHOB ! JOIMMOJHHUTECJIBbHBIC KOMMCHTAPHUH

AxTuBHasi uHpopmanusa: Mudpopmanus, nocrynHas Be3nae (Kak B HEJIOKAJIBHOCTH) WU B
J000M YacTU CUCTEMBI, HO “AeMCTBYIOLIas” WK BaXKHAsl TaM, IJe NpuoOpeTaeT 3HauYeHHeE.

Auan Acnekrt: CM. DKClIepuMEHT AcCIeKTa.

AnTHyacTuna: Yactuna aHTUMarepuu, HECyIas IPOTHUBOIIOJIOKHBIM AJIEKTPUYECKUU 3apsif
CBOETO MaTepuUajbHOrO JBOWHMKA.  VI3BeCTHO, UYTO KaxK[as »JJEMEHTapHas 4YacTHUIla Hallero
MaTepUaIbHOrO MUpa 00JIaJjaeT CIeICTBUEM MIIM CBOEH MPOTUBOIIOIOKHOCTHIO B MUPE aHTUMATEPHUU.

Bananc (paBHoBecue): (1) CymectBuTtenbHOe. JTa Ujes Jydllle BCETO TOHUMAETCS MIPU OTBETE
Ha BOIIPOC: YTO Takoe “cocrosHue” Oamanca? CiemoBarenbHO, OHa O3Ha4daeT MHorue Bem. C ogHOMI
CTOpPOHBI, OamaHc — cocTosHHe paBHOBecusa. C Jpyroil TOYKHM 3pEHUS, CHCTEMBI, KOTOpHIE
peoOpa3OBBIBAIOT TOHKYIO OSHEPIHI0 B JJIEKTPOMATHUTHYI0 W KOJUPYIOT M PacIIM(pPOBBIBAIOT
WHCTPYKUUU A (PU3HUECKOTO MPOsIBICHH, paboTalOT HAa CBOEM ONTHUMAaJIbHOM YypoBHE. B3anuMocCBs3b
Pa3IMYHBIX “‘KOMIIOHEHTOB”, COCTABIISIOIIUX SHEPreTUUYECKYIO0 CTPYKTYpPY, ABUKETCS K COCTOSHUIO
rapmoHuu. Torza, ecian Obl CIBIIIATUCH 3BYKH, 3TO ObUIa ObI My3blKa cdep B UCTUHHOU ['apmMoHUM.
JKu3HeHHbIe SHEPTrUuu TEKYT, UCTIBIThIBASI COCTOSSHUE ONTUMAJIBLHOTO 3/10POBbS U PAJIOCTH COBEPLICHCTBA.
Bbosee xoHKpeTHO: OanaHC CBSI3aH C MOTOKAaMHM CHUCTEMBI pa3yM/Tello, pacTylleil B BbIpaBHUBAHUH,
KaTOpOBKE ¥ CHHXPOHHOM CBs3M ¢ miaBHOW ocbto Co3HaHus ‘“‘lenoctHoro cymecta”. (2)
CymectBurenbHoe. B TepMuHax sHeprum, cocTosiHUe OanaHca O3HAYaeT, YTO Ballld SHEPreTUYecKue
I0JI1 ¥ DHEPreTUYECKHE LEHTPh! OTKPBITH ONTUMAJIBLHOMY IMOTOKY SHEPTHi B U U3 CHCTEMBbI, KOI'/1a BbI
B3aUMOJICHCTBYETEe C JPYTUMH JIIOJbMH M C OKpyKaromied cpeqoi. BTk pa3baiaHCUPOBAHHBIM —
npeObIBaTh B COCTOSIHMM, KOTJla SHEPruu Teja HE COBMAAAal0T MO (a3e A0 TaKoW CTENEHH, YTO X
€CTECTBEHHbIII M KpacHuBbIil NOTOK 3aTpyaHsiercs. bonesHb — pe3ynabTaT pa3z0alaHCUPOBAHHOTO
cocTtostHUsI. OHa MOXKET MPOSIBISITHCS KakK (U3MYECKOE HE3J0pOBBE, €CIIM IUcOanaHcy MO3BOJISIOT
npojaoiKaThbes J1to0oe KonuuecTBO BpeMeHH. (I'punus, “Ouepeemuueckas ounamuka’). (3) T'marom.
PaGotate ¢ 2HepreTHyecKMMH TOJSIMH M BOJOKHAMM Tejla, YTOOBI MPHUBECTH WX B COCTOSIHHE
ONITHMAJIBHOTO 3/10POBbs, PABHOBECHUS U DHEPTE€TUUYECKOTO MOTOKA.

Buonogae: T'mmeprone >xuBoil cuctembl. HeceT maTTepHBl WM IIa0JOHBI, YIPABISIOIINAE
byHIaMeHTalIbHOW opraHu3anueit npu GopMUpOBaHUU (PU3NYECKUX OHosorndecKux cucreM. CIieTeHo
u3 cBera. buonone — 370 mepBUYHOE TMOJIE€ U SIBISETCS OCHOBOW JJIs MPOIIECCOB CAMOOPTaHHU3aIMH B
KUBBIX cucTeMax. CM. Takxe mMopgozenemuueckul.

buodoron: CperoBas yactuila, reHepUpyeMas U HCIycKaeMmas >KMBOM cCUCTeMOW. B KUBBIX
cucremax Ouodoronsl cBazanbl ¢ JJHK. Takke, oHM SBISIOTCS acHeKTaMH >HEPreTHYECKOro MO
yenoBeka. MOTOH — OCHOBHOM KBaHT 3JEKTPOMarHUTHOTO MOJsA. MoTosimMa ompenenui: dyem Oosee
aKTHBHA U cOalaHCUPOBaHAa YaKkpa, TeM 0oJibIIe (POTOHOB UCIYCKAETCA U3 HEe.

buodoronnas Ilpusma: TepmuH, BBEJCHHBIA B TEKCTE IJI ONMKMCAHUS MEXKIPOCTPAHCTBEHHOM
CETEBO CTPYKTYpPBI, KOTOpasl 3aXBaThIBAET, XPAHUT WM HaKaIUIMBAET, IEPEBOJUT UM UCITYCKAET CBET.
Takasi CTpyKTypa B3aUMOJICMCTBYET C >KMBOM CHUCTEMOW W BHEIIHEW BceneHHOW. DBOMIOIMOHHBIN
nporecc NPUBOAUT K MOAU(DUKALMK M YBEIUYEHHUIO CIOKHOCTH OSTHX CTpyKTyp. MHpopmarus



XPAHUTCS, JOCTYIIHA, NIEPEBOAUTCS U KOAUPYETCS BHYTPU 3TOM CTPYKTYpbl. [locpeacTtBoM HacTpoiku
MEXIPOCTPAHCTBEHHBIX Y3JIOBBIX TOYEK ITHUX CTPYKTYpP, DHEPIMM MOTYT JIETKO CBS3BIBATHCSA 4YEpe3
BUOpAIMOHHbBIE MJIaHbl. Takue CTPYKTYpbl B3aUMOJICHCTBYIOT U COOTHOCSATCSI CO CBOMMHU (PU3UUECKUMHU
JIBOMHUKAMH.

Boae3ns: Bubpauus Bae rapmonuu ¢ nenbiM. COCTOsSHUE pa3fAeNieHHs U cTpaxa.

Boub: Bubpanusi BHE TapMOHUU C IIEIIBIM.

Bom, /I3Bua: AHIIUACKUIN (U3HUK, BHECUIHIA 3HAYUTEIBHBIN BKJIAJ] B IPOOIEMbI HHTEPIIPETAIIIH
moyisi B KBAaHTOBOM MexaHuke. MHrepnperanuu boma nanm Ham konnenmuio [omorpaduueckoi
Bcenennoii. Pabora boma nmoareepxmaer, uto Hepazaenumocts Matepun u CO3HAHUS SBISICTCS OJTHOM
u3 peanbHocTel Bcenennoil. Bece cymecTByeT kak eauHoe U cBa3aHHoe llemoe. HeBumumbiili wim
CBEPHYTBIN MOPSIOK JIGKHUT B OCHOBE Pa3BEPHYTON PEaTbHOCTH HAIIETO (PU3UIECKOTO MUPA.

Bakyym: OtcyrcTBHe mpocTpaHcTBa W BpeMmeHU. HemarepuanbHblii 3¢up, cocrosumili us3
MHOKE€CTBa 0e3MaccoBbIX 3apsiioB. Bakyym — He uMeroniee HU NPOTSDKEHHOCTH, HU BpPEMEHM
IIPOCTPAHCTBO-BpeMsl. DHEPreTUYECKOE COEPIKaHUE UM IUNIOTHOCTh OJJHOI0 KyOMUYECKOro CaHTUMETpa
BaKyyMa OLIEHHMBAETCS KaK MPEBbIIIEHUE CyMMapHOH 3Hepruu Bcel marepuu BceeneHHol (OLeHEHHOM
JixoHoM ButepoM kak MmatepranbHeii sxeuanent 10% rpam/cm®. CpaBruTe ¢ OTHOCHTENTBHO Manoii
IJIOTHOCTBIO SHEPTUU aTOMa — 10 FpaM/CMs.) B 0011eM KOHTEKCTE, BaKyyM MOXKHO paccMaTpUBaTh Kak
OCHOBY WJIM IIOJIOTHO, Ha KOTOPOM pa3BOPAayMBAETCSl PEANbHOCTb. OJTO COCTOSHUE OECKOHEUHOH
BUOPALIMOHHOW HHTEHCUBHOCTHU. CyIlIeCTBYET pa3HOO0pa3ue BaKyyMHBIX COCTOSIHUM C OTHOCSIILIUMUCS K
HUM YHUKaJIbHBIMU CBOMCTBAMU U XapaKTEpUCTUKaMU. BakyyM — 3T0 ckalsipHOE IoJie, coaepxaliee N-
MEpPHYIO MIOJICTPYKTYPY.

Bakyymuasi cereBasi crpykrypa: Opranuszaiys BHYTpH 3GuUpa WM BaKyyMHOTO COCTOSHHSL.
CoBpemeHHass (u3NyecKass MbICIb 3asBISET, YTO BAaKyyM IOJJIEPKUBAETCS TOCTPEICTBOM CBOEH
CeTeBOM CTPYKTYyphl. ['eomeTpuueckue CTpyKTypHble (OpMBI BHYTPU BaKyyMa BKJIIOYAIOT B ceOs
COBOKYITHOCTH YeThlpexrpaHHuka (kak ¢paxrtas CepnuHCKOro), BOCBMUIPDAaHHUKA M IIECTUIPAHHUKA
(Tunnep). Opon Topan pa3paboTan IBaALATUTPAHHYIO CTPYKTYpY. JlecTtabunuszanus reoMeTpudeckux
pEILIETOK — 3TO HapyLIEHHE CHMMETPUH U BbIPAaXKaeTcs B U3BJICUEHUH SHEPTUU.

BakyymHblil aBurareib: [Io onvcanuio bupaena, BakyyMHBIN JBUrareilb — 3TO BHYTPEHHHI
NaTTepH WM IAOJOH, CO3HATEIbHO CO3/AIOLIUNCSA/KOHCTPYUPYIOIIMICS BHYTPH  CKaJISIPHOTO
noreHuyana. CKaJspHbIM NMOTEHLMAA WU JBWKEHHUE 3JIEKTPOMAarHUTHOM BOJIHBI B BAaKyyMe€ MOXKET
MIEPEHOCUTh 3TOT BHYTPEHHUI MaTTepH. ACHEKT CKaJSIPHOTO MOTEHIHala 3()UPHOro ANEKTPUUYECKOTO
WIA MarHuTHOIO 3apsijia TakkKe MOXKeT OBITh HOCHUTEJIEM BHYTPEHHEro NaTTepHa WM IMI1a0JIOHA.
BakyymHBIl ABUraTenb MOKET ObITh BBE/IEH B BaKyyM, B 3TOM CiIydae, BO BpEMsl CBOETO CO3JaHUsI, OH
obnazaeT BpeMeHeM “‘3apsana’ u “paspsana’. bupaen onuceiBaeT AeHCTBHE MO BBEACHUIO BHYTPEHHETO
naTeppHa B J1000W HocuTenb (B BakyyMme) Kak “dopmatupoBaHue” (MpUAaHUE MEPHOCTH) HOCHUTEIS.
Pycckue Tpyabl MO SHEPreTHKEe OTHOCATCS K (POPMATUPOBAHUIO KAaK HATUMYMIO HH(OPMAIIMOHHOTO
conepkanusi nons. CornmacHo bupaeny, ecniu BakyyMHBIH JABUrarenb JEeHCTBYeT Ha OOBEKT, Yy
MOCJIETHEr0 HET HUKAKOTO BBIOOpA YKIOHUTHCS OT BO3ACUCTBUS (10 TEX MOp, MOKa JUIs 3TOTr0 He OyneT
CO3/1aH TOYHO TaKOW e aHTUJBUTaTenhb). Byayunm HCTONKOBaHHBIM, TaKo€ JEHCTBUE MOIHOCTHIO
OTJIMYAeTCs OT TOro, KaK BHIOMpPAET WM HE BHIOMpAET pearupoBaTh OOBEKT Ha OOBIUHYIO CUTHAIBHYIO
nHpopmanuio. BakyymHBIH JOBUTaTeNh MOMKET M3MEHATh JIOKAJBHOE IPOCTPAHCTBO-BPEMS U
MIPOSIBJISIETCS. BO B3aUMOJICHCTBUM C 0OBbEKTaMH B TOM MPOCTPAHCTBE-BPEMEHH.

BekTop: MaremaTtuyueckuid omepaTop, ONPEACISIONIMNA OJHOBPEMEHHO HAIpaBJICHUE U
BEJIMYMHY B JIIO00H TaHHOW cHcTeMe KOOpAMHAT.

BekTOpHBI MAarHUTHBIA MOTeHIMAA: CM. MarHuTHBIA BEKTOPHBIN MOTEHIIUAI.

B3aumopeiicTBUSI JHEPreTHYECKOro noJjs yesaoBeka: CpeacTBa yCKOpeHUs: IpeoOpa3oBaHus U
HBOJIIOLIMH KAK MHIMBHYyMa, TaK U KOJUICKTHBA.



BuOpaunonnslii marrepu: ToyHOE YMCIO NMHKOB W BHAJAWH IPU OINPEIACICHHOW aMIUIUTYJE.
Taxoke, reomerpus u popma npoduiiss HHTEPPEPEHIIMH, KOTOPII MOXKET ObITh MHOIOMEPHON BOJIHOBOM
dbopmoii.

BuOpanus: l3MeHeHue cOCTOSIHMSA, NMPOMCXOAAILEE OT JYHEPreTHYECKH IMO3UTHBHOIO, 4epes3
HEHTpaIbHOE M K HEraTUBHOMY COCTOSHHIO. DTO NMPOUCXOAMUT B TEUCHHE OCOOOro Mepro/ia BPEMEHHU.
Bubpamun o0benuHsA0TCS A0 GOPMUPOBAHUS YHHUKAJIbHBIX KOMOMHAIMM WM akKOpaoB. B cereBbix
CTPYKTypax HPOHMCXOJAT BBIPABHUBAHUS, ONpeNesieMble BUOpAIMOHHBIMU aKKopaaMu. BuOparms —
CBSI3yIOILIast HUTh Bcero Bo Beenennoit. BuGpupoBaTh 3HaUUT 3By4ath.

BupryanbHoe cocrosiHue: YacTb pealbHOCTH, COCTOsILAs U3 HEHAOIIOAAEMOro WU
HEOOHApYKMBAEMOTO M3MEHEHMs, BBIIIE CaMOr0 MaJIeHbKOIO KBAaHTOBOro H3MeHeHus. CoObITus, He
HabJrogaeMble OTAETBHO. BHUpTyanbHbIE COCTOSHUS COCTOSIT M3 MHOXECTBA BHYTPEHHHX, CKPBITHIX U
BJIOXKEHHBIX ypoBHeW. Kaxnplii M3 Takux YpoBHEH sBIseTCs pealbHbIM, Oojiee TOHKUM M Ooiee
BBICOKMM HM3MEpeHHEeM. MBbICIU — BUPTyallbHbIE COOBITHA. 3aps]l 4acTULIBl co3jaercs Omaronpaps
BUPTYaJIbHBIM COOBITHSM 110 0OMEHY C 3apsKeHHOM niaM o0i1aaromiei Maccoil yacTuiei.

BupryanbHbiii (OTOHHBIH NMOTOK: J[1s1 AJIEKTPOMArHUTHBIX SIBJICHUH, BaKyyM MOXET OBITh
CMOJIETIMPOBAH KaK TEYEHUE UIIH TOTOK BUPTYaIbHBIX (DOTOHOB.

BuptyajbHble 4YacTunbl: YacTHIbI, KOTOpbIE OBICTPO TOSBISIOTCS WIM HW3BEPTalOTCs
BaKyyMOM, a 3aTeM ObICTpO Hcue3aroT. Bce mpoucxoauT Tak OBICTPO, YTO M3 HENb3s OOHAPYKHTb.
OpHako, BUpPTyaJIbHbIE YacTULbl B3aHUMOJCHCTBYIOT C MAaccol WM 3apsiioM JUIsl CO3JaHHUsl O4YEHb
peanbHBIX BUAUMBIX 3P HEKTOB.

BoanoBas ¢pynkuusi: Cm. KBanroBast BosiHOBast (QyHKIUS.

Bosmeonoe oxHo: CMm. MexXnpocTpaHCTBEHHasl y3J0Bas TOYKa, TAK)KE HM3BECTHAs Kak
2UNnepKana.

BoBaekarp: “BXoauTe B CUMHXPOHH3ALMIO’, CBOAUTH BMECTE IYJIbCALMM Pa3IMYHBIX CHUCTEM.
DTO0 MOryT OBITh BOJIHBI MO3ra, pUTM CEpAICOMEHHS M Tak jJajiee. 3acTaBJSITh PE30OHHPOBATH WITU
BUOpUPOBATh HAa OJHOM U TOM ke yacToTe. Kitaccuueckuit npumep — CTeHa, yBelIaHHAs MasTHUKOBBIMU
yacaMHd. PsJ HAacTEHHBIX YacoOB MOXET CJIy4ailHO yCTaHOBUTb OJMHAKOBBIE  KOJIEOAHMSI.
[IpenocraBieHHble caMUM ceOe, CO BpeMEHEM, OHU BCE HAYMHAIOT KOJe0aThCsl BMECTE — “CHHXPOHHO”.
He Bcskoe BOBiedYEeHHME YETOBEYECKMX CHUCTEM NO3WTHBHO. Hampumep, ecim yacTtora COTOBOTO
tenedona Bomiekaer Mo3r win JIHK Ha kierouHoil wacrore, 3TO MOHMXKAaeT CHOCOOHOCTh Mo3ra (U
JIHK) ¢pyHKIIMOHMPOBATh B CBOEM ITOJIHOM MOTEHI[HAJIE, B CBOEM €CTeCTBEHHOM putMme. CM. Pe3oHaHc u
OTBETHAs PEAKIUS.

Bpemsi: B Teopun OTHOCHTENBHOCTH, BpeMsl CTaHOBUTCA 4-M m3MepeHueM. PaccmarpuBaiite
8pemMs KaK HanpaeieHue no Omuouilenuio K mamepuu. PaccMarpuBaiiTe BpeMs Kak yacmomy,
MO3BOJISIIOILYI0 TIOHUMATh, YTO CO3HaHHE, 00pa3HO rOBOPs, MOXKET ObITh ‘“‘HACTPOEHO Ha KOHKPETHbIE
WM aJlbTEpHATHBHBIE ‘“‘BPEMEHHBbIE” KOOPAMHATHI, CYIIECTBYIOIIME OJHOBPEMEHEHHO. J[BM)KEHHE BO
BPEMEHH — 3TO JBWKEHHE IO ‘‘4acToTe” BHYTPH HM3MEpeHuH. Bpems — mpuHIUI, OTHOCAIIMMCSA K
TedyeHnto Co3HaHus dYepe3 Moie cBOed peanbHOCTH. OHO — MNPOAYKT BOCHPUATHS TPEXMEPHOU
pPEIbHOCTH, CO3JAIOUIMI  BUAMMOCTD W  WUIIO3UIO MPOLUIOrO, HAcTOSALIEro M OyAyllero.
MHoOro4uciaeHHble BEIIM U COOBITHS MOTYT CYIIECTBOBAaTH BO BPEMEHH OIHOBpeMEHHO. Bpems
CIOCOOHO yNopsA0YMBaTh cOObITHS. Vies 0 ToM, 4TO BpeMs CKopee “‘BEpTUKAJIbHO, HEXKEIH JIMHEHHO,
ABIISICTCA BOCIIPHUATHEM, MOJBOMALIMM Hac ONIKEe K IMOHMMAHHUIO rojorpapuyeckoro BpemeHu. B
BEPTUKAIBHOM BPEMEHH, MPOIJIOe, HacTosiimiee W Oyayiiee “ClIo)KeHO B CTOI” M B3aUMOJIEHCTBYET
IIOCPEICTBOM IETJIIEBUAHBIX LUKIOB. Ha KBaHTOBOM YpOBHE, BpeMs CBS3aHO C B3aUMOJACHCTBHEM
(hOTOHOB. YBETUYCHUEM CKOPOCTH B3aUMOJCHCTBHUS, MOXKHO U3MEHATh, TO €CTh YCKOPSTH, “‘TeUCHHUE
BpeMeHHu. l3MepeHne BpeMeHH MO3BOJSIET MHOTUM OOBEKTaM CYILECTBOBATH B OAHOM U TOM K€



uHTepBaIe. B KBaHTOBOW MeXaHUKE, BpeMsi HE SBIIETCS HHU HaOMIONaeMbIM IapaMeTpoM, HHU
oOHapyxxuBaeTcsi. Keanmoavle 80./1Hbl 08UAIOMCS 80 8PEMEHU 8neped U HA3ao.

Bropoii 3axkon TepmoaumHamMuku: Dusmueckuil “3akoH”, yCTaHABIMBAIOLIUN, YTO 3HTPOIHUA
Bcerza ypesanunBaercs. CM. DHTpOMUS.

I'apmonuka: B mpocThIX TepMHHAX, FTapMOHMKA ONpEAENseTcs Kak Lenoe KpatHoe 0a30BOi
4yacToThl. B My3blke, OHU Ha3bIBalOTCs OOepTOHAMHU. B My3blke M rosioce, UMEHHO CMECh TapMOHHK
CO3/1a€T pa3jiuMyue WIM NPHUBKYC KOHKPETHOIO MHCTPYMEHTa WM Trosnoca. PyHIaMeHTalbHas WIN
0a3oBas yacToTa Yynep)kKuBaeT (OpMy pe3oHaHca CTOsued BOJHBL. TeopeTHdecKu, CyIIEeCTBYET
0ECKOHEYHOE YHMCIIO TapMOHHUK, OTHOCSAMIMXCS K JIt000H (yHAaMeHTalbHOW YacToTe. B reomerpuu,
KOHKpeTHast (popMa MOXKET HECTH TI'apMOHUYECKYIO CBSI3b C JPYTMMH T€OMETPUYECKUMHU (OpMaMH.
["apMOHMYECKHE YACTOTHl MOTYT HAaKJIQAbIBaTbCi WM CKJIAAbIBaThCS JUIsI 0Opa3oBaHUs HOBBIX
TEOMETPUUYECKUX CTPYKTYp. ['apMOHMKHM CyIIECTBYIOT Be€3[€, OT aTOMOB [0 IIJIAHETAPHBIX CUCTEM.
bnarogapss yHUKanpHOM CMECH TapMOHMK MJIM aKKOPJOB B BHOpalUsAX Ka)J0ro HHIWBUIYYyMa, MBI
MO’KEM CKa3aTh, YTO KXl yesloBeK 00J1a1aeT CBOUM COOCTBEHHBIM YHUKAIbHBIM TOHOM.

I'apmonnueckne  B3amMooTHowmeHusi:  CucrtemMbl  NOAJEPKUBAIOT  TapMOHUYECKHE
B3aMMOOTHOLICHMs. Takue B3aMMOOTHOIIEHUS MOTYT CYHIECTBOBATH KaK MEXAY I€OMETPUYECKUMH
dbopmMaMu, Tak ¥ MEXKIly YaCTOTHBIMU NAaTTepHaMu U Gpopmoii. Hampumep, cymecTBylOT rapMOHHYECKUE
B3aMMOOTHOLICHHS] MEXKJy YacTOTOM CBETa, 3ByKa M TeoMeTpuei. UTOo MOXKET NpPOU30UTH, €CiH
pPa3HOPOAHBIE CYLIIHOCTHM MOTYT COAEpXaTb CKPBITbIE T'apMOHMYECKHE B3aUMOOTHOILEHUS?
I"apmMoHNUYecKue B3aMMOOTHOILIEHHSI TPUCIIOCA0IMBAIOTCS K HACTPOMKE U pe30HAHCY.

T'apmonusi: OtHOCHTCS K OBYM Wi OoJjiee cHCTEMaM, IOJBEPTalOMIMMCS OJHOBPEMEHHBIM
BUOpanusaM. ['apMOHMKM BUOpalMii He IPOM3BOIAAT HUKAKOro JuccoHaHca. IlomHoe co3Byume. Uem
BbIIIIE TapMOHMS, TEM MEHbIIE 3HEPruM TpeOyeTcs Ui CO3/aHus CHUMIIaTH4YecKUX BuOpaumii. B
€IMHCTBE.

I'epu: Enununa maMmepenus, o3Havaromas “‘kojiebanus B cekyHay . ['epiy — usmepeHue yucia
pa3 B CEKyHAY, KOTOpbIE BOJHA NMPOXOAWUT B JaHHOW Touke. Kwiorepn — cokpaiieHue i “TeIcAd
KojeOaHuil B ceKyH1y . Merarep — “MHUJUIMOHBI KOJIEOaHUM B CEKYHAY W TUrarepl — ‘“‘MUJUIAapabl
KojeOaHui B CEKyHIY .

I'mnep3BykoBbIe BOJIHBI: 3BYKOBbIE BOJHBI B THIIEPIIPOCTPAHCTBE.

I'mnepkanai: Kanan cBA3M MeXxAy cUCTEMaMU KOOPAMHAT B TUIIEPIPOCTPAHCTBE. DTHU KaHAJbI
MO3BOJISIIOT CKAJSIPHBIM BOJIHOBBIM SHEPTUSM ILUPKYJIUPOBATh WM “BECTH INEPEXOAHBIE PA3TOBOPHI .
CM. MexnpocTpaHCTBEHHAs y37I0Bast TOUKA , TAKXKE U3BECTHAS KaK 807uieOHOe OKHO.

I'unepnoJe: CTpykTypa WM MaTTEpH BO3MYIIEHUS B TUIEpIpocTpaHcTBe. bupaen onuceiBaer
AJIEKTPOMAarHUTHOE MOJIe Kak INepBoe runeprnose. Cienyroiee Mmojie — HEUTPUHHOE, 32 HUM CIEAYET
MEHTQJIbHOE T0JIe WM Toje pa3dyma. [umeprnonis mnpeAcTaBisiiOT BBICHINE YPOBHU BIIOKEHHBIX
BUPTYaJIbHBIX COCTOSTHHUH.

I'mnepnpocrpancrBeHHbIii: OTHOCHTCS K THIEPOPOCTPAHCTBEHHOMY HW3MEPEHHUIO, BBIIIIE
OOBIYHOT'O TPEXMEPHOTO MPOCTPAHCTBA-BPEMEHHU.

I'unepnpoctpancTBo: VM3mepenue(s) Bbille 0OBIYHOIO TPEXMEPHOTO MPOCTPAHCTBA U BPEMEHH.
B Hem He cylecTByeT HM BPEMEHH, HU MPOCTPAHCTBA — BCE JEHCTBUS MIHOBEHHBI. MaTeMaTH4ecky,
TUIEPIPOCTPAHCTBO — 3TO MPOCTPAHCTBO, KOTOPOE MOXKET COAEpKaTh JBa WM Oojiee TpeXMEpHBIX
00BEMOB B OJTHOM M TOM JXK€ MecTe M B OJHO M TO k€ BpeMs. YacroTa, ¢a3za U aMIUIMTyJla — OAHU U3
XapaKTEePUCTHK, OMPEEISIONINX U3MEPEHHSI B TUIIEPIIPOCTPAHCTBE.

I'unepgynknusa: OTHOCAIMECS K WU MPOSBICHUE CIIOCOOHOCTEH, Wi 00J1aaHre pU3HAKaMH
B3aUMOJICHCTBUSl C TUNEPHPOCTPaHCTBOM. CHOCOOHOCTh COENUHATh BUIAMMBIM M HEBUIMMBIE MUPHI.
CrniocobHOCTH BHE OOBIYHOTO MPOCTPAHCTBA U BpeMeHH. CITIOCOOHOCTD BBICIIETO U3MEPEHUSI.



T'onorpamma: KoaupoBanHasi KOHCTPYKIIHS, B KOTOPOH JIt00ast 4acTh COAEPKHUT HH(POPMAIIHIO O
uenoM. KoHcTpykius, KoTopas KOAUPYET BCe CBOMCTBA UHTEPPEPEHIMOHHBIX MAaTTEPHOB, CO3/IAIOLINX
rojgorpamMMmy. Kaxnaas yacTe UMeeT Ty e 3HAYUMOCTb, YTO U 1i€JI0€. AJbTEpHATUBHAS TOYKA 3PEHMUSL:
CrpykTypa, B KOTOpPOM KaxJas TOYKAa HAXOJUTCA B KOHTAaKTe€ C KaXIOM  JApPYrou.
['unepnpocTpaHCTBEHHBIE SIBIEHUS 00JIajal0T CBOMCTBAMM IOJIOTpaMMbl — OHM OTPa)KatOT MaTTEPHbI
LEJIOr0. DHEPreTUYecKoe IO0JIe YesloBeKa — rojorpamma. Mbl KUBEM B KOCMHYECKOM TrOJIOIpaMMe.
3ameTbTe, YTO Jyd CBEeTa BO BcelleHHO#, HE3aBUCUMO OT TOTO, KaKuM OBl MaJCHBKUM OH HE ObLI,
coniepkuT Bcro uHpopmanuio Beenennoit. [IpencraBpre 3axBaThIBaHHE 3TOTO CBETa KaMepoil co Bce
MEHBIIMMHU U MEHBIIMMHU OTBEPCTBUSAMH U MPOJOJDKAIOIIEECs MMOJIydeHHe TOH ke caMoi MH(pOpMaIu.
Jlaxxe oquH (OTOH CBETa COAEPKUT MHGPOpMaIHIO Bcelt Beenennoii.

Tonorpaduueckas Beenennas: Touka 3penus, 9yto BeeneHHas moxoxa Ha rojorpaduueckuit
o0pa3, uTo ronorpaduyeckue MHTepPEPEHLIUOHHBIE MATTEPHBI CYIIECTBYIOT BE3[l€ B MPOCTPAHCTBE.
Co3nannas BenukuM pusukom JBugom bomom, 3Ta KoHUENIHS 0OBSICHIET MHOTHE M3 HAIIMX HOBBIX
B3IJISZIOB Ha peanbHOCTh. OHa mpuoOpena pacTylIylo MOAIEPXKKY Cpeld HaydyHOro COOOIIEeCTBa.
®dusnyeckas BcenenHas — npoekuusi roiorpa@uyecKkux HMHTEPPEPEHIMOHHBIX MATTEPHOB, OEpPYyLIUX
CBOE€ HAuajo B BBICHICH WIH C8epHYmMOL CKPBITON pealbHOCTH. [omorpaduyeckue CTPYKTYpHI
OIpPEEISAIOTCA CBOEH YHHUKAJIBbHON JUIMHOM BOJNHBI.  CTPYKTypbl, BHE I0OJIOCHl HAaCTPOMKM HalIMX
busnueckus Tel, He oOHapykuBaroTcs Hamu! JlpyruMu croBamu, BUOpallMK WM YacTOTHI, HA KOTOPHIE
MBI MO’KEM HAaCTPOUTHCS, ONPEAEISAIOT HAllly pealbHOCTh!

I'osnonBu:kenue: TepmuH, BBeneHHbIH boMOM aJig omucaHusi HENPEPBIBHOTO Pa3BEPThIBAHUSA
BHEUIHET0 MHMpa M3 €ro MCTOYHMKA BHYTPU HEBUJIUMOTO C8EPHYMO20 CKPLITOro mnopsiika. Ckpuimbiti
nopsi0oK — PEATbHOCTh BBICHIETO H3MepeHus. “['070” mpoucxomuT oT cioBa “rojorpadus’. bom
MOHUMAJI, YTO (PU3MYECKU MHUp — 3TO JABMIKYILASACA, KUBas rojorpapuueckas IpOeKLUs C8EpHYMO20
nopsaka. ['onorpaduueckas npupo/ia Halle peaabHOCTH CBA3BIBAET BOEIUHO BCE — )KUBOE U HEKUBOE.

I'omeonatus: I[IpuxinagHoe UCKYCCTBO — IIEJIUTENbCTBA, OCHOBAHHOE HA  INPUHIUIAX
IIPOCTPAHCTBEHHBIX TMOTEHLUANOB, COACPXKAIIMX 6aKyyMHble mexanusmsl. Ilepenaya marrepHoB 0e3
XUMHUYECKOT0 0CaJIKa.

HeiictBue Ha paccrosinnu: CylecTBOBaHME NPUYMHHON B3aUMOCBSI3U MEXAY YAAJIECHHBIM
HMCTOYHUKOM/IIPUYUHON U MECTHBIM 3(h(PEeKTOM, BbIpaXKaroIMMCsI B I€HCTBUU, IPOUCXOSIIEM B MECTOM
TpexMepHO# cucteme. B TpexMepHOM IpOCTpaHCTBE HE CYLIECTBYET MM HE OOHAPY>KUBACTCS MECTHOU
MIPUYUHBL.

Junoab: Bri3BaHHOE ByMsI pa3HOMMEHHBIMU 3apsiiaMd (MarHUTHBIMU WM 3JEKTPUYECKUMHN)
HapylIeHHe CUMMETPUU B BaKyyMe, BBIpaXKalolleecsi B BO3SMOKHOM H3BJIEUYEHUH U3 HETO BUPTYaJbHOU
(cBOOOTHOIT) SHEPTHH.

JMHK: (0ezokcupubonyxneunosas kucioma) OpraHuvyeckuii MaTepual B KJIETKE, KOTOPBIH
ceiiuac XOpOLIO M3BECTEH KaK HOCHUTENIb TI'€HETUYECKOTO M HACIEACTBEHHOIO MaTepuana >KHUBOTO
opranu3ma. CnupaneBujHasi CTPyKTypa, oOecneduBarolias CBA3b C OOHapy)XeHHOM B Ouorosne
aHAJIOTUYHOW cIMpaneBUIHON cTpykTypoi ee konui. JIHK B3aummozeiictByeT co cBeTOM, Kak
HaKaIjuBasi 3HEPruio, MOJYYeHHYI0 OT ()OTOHOB (KBAHTOB CBETa), TaK M HCIycKas OMO(OTOHBI.
HccnenoBanue moaTBEpANIIO, YTO UCITyCKaHHE 1Y (YHUBEPCAIBHON YHEPTUH YEIOBEUYECKOr0 CYILECTBa),
3BYK (YEJIOBEYECKMH TOJOC U MYy3bIKa), MOJYJUPOBAaHHbIE 3BYKOM CBETOBBIE BOJIHBI (J1azep),
panuocurHaibl (HalpuMep, 4acToTa COTOBBIX TelepoHOB — 1ioxo), co3HarenbHoe HAMEPEHUE u
OMOIUSA (BHepeus 6 /]susicenuu) MOTYT U3MEHATH WM MOIUGUIIMPOBAThH cBolicTBa U pyHkmuu JTHK.
JIHK o6nmagaer ecTeCTBEHHBIMH WJIM PE30HAHCHBIMH YacToTamMH. MX cOrinacoBbIBaHHME MOXKET
aKTUBU3UPOBATh WM 3aIlyCTUTh €€ BPOXKIEHHBbIE (PYHKIUU (TO €CTh, cO3/1aTh 0OMEH HMH(OpManuei).
Ceirpaiite ymecTHbIN My3bIKaJIbHBIN akkopa, 1 JIHK cnoer ero BaM B 0TBET. DTO CBS3aHO C NaTTEPHAMU
oco0oit reometpun unu popmel. B 6onee o6mux nonstusx, ceituac JJHK paccmarpuBaeTcst kak cBs3b €



pacmupoBKOM WM MEpeBOIOM HH(GOPMAIMOHHONH (OPMBI pa3IMYHBIX YHHBEPCAIBHBIX ‘‘TIOJIEH”,
CYIIECTBYIOIIMX BHE IPOCTPAHCTBA U BPEMEHU (TO €CcTh, MOP(HOreHETUYECKOro, OUOMOIIsl, TOHKOIO,
KOCMHYECKOTO M TakK Jajee, M3MEHSET INEpPBUYHbIC MOJS M BBI3BIBACT W3MEHEHHS (HU3MYECKOMH
peanbHOCcTH). D10 Aenaer JJHK rumeprnpocTpaHCTBEHHBIM MEXIPOCTPAHCTBEHHBIM MOCTOM MEXIY
OOBIYHOM TPEXMEPHOM U HEBUIUMOHN PEaTbHOCTSMHU.

IIpu oOMeHe cBeToM, B M M3 KIETKM, B WIPy BCTYIAeT YHMBEPCAJIbHBIH S3bIK — S3BIK,
“ocHoBanHbpli Ha cBere”. CoortBerctBenHo, JIHK o6magaer BHyTpeHHHM — “andaBUTOM”
(CHMBOJIMYECKMMHU KOZAAMH), KOTOpBIA IEPEeBOAMT WM JIEKOAUPYET BHEIIHIOW HH(OpManuio B
3HAYUMYIO0 BHYTpeHHIOI 1eib. Cuntaercs, uro JJHK — cBepXmpoBogHUK (ITO3BOJISIONIMM TOTOKY T€Ub
0e3 CONpOTHUBJIEHUS), MO KOTOPOMY IIPEUMYILIECTBEHHO TEUYeT CBeT, oO0erneunuBas HCTOYHHUK
“aneKTpudecTBa’. ITO CBOMCTBO MOXET OBITH YCHJICHO IMOCPEIACTBOM OMPEIEICHHBIX €CTECTBEHHBIX
aTOMHBIX JIEMEHTOB, IPUCYTCTBYIOIIUX B KJIETKE, M JOBEJACHO 10 MaKCUMyMa, €CJId KJIeTKa CBOOOIHA
OT MHOPOJHBIX WU “TOKCUYHBIX’ BEIIECTB, MOHIKAIONMMX e¢ (yHKIuo. Habmomanock, 9to Tonbko 5%
JHK axTtuBHbl. OctaBumecs 95% MoryT ObITh CBs3aHbI ¢ 00Jie€ Pa3BUTHIMU rMIEP(YHKIUIMU MO3Ta U
JIEMOHCTpalMeld HEoOBIUHBIX crocoOHoCcTer. ['eomerpuueckas koHdurypanus JHK Obputa gana
PE30HAHCHO SKBUBAJIEHTHOM I'€OMETPUM BCEMHUPHOIO SHEPreTHYECKOIro IOJs YeloBeKa U TeOMETpUU
Pa3IMYHbIX 3JEKTPOMAarHUTHBIX M THIIEPIPOCTPAHCTBEHHBIX IOJIEH, OKpykawomux 3emito. B Takom
ciyuyae, mexay JHK, sHeprermueckuM mosieM 4YeIOBEKOM M IUIAHETOM CYIIECTBYET PE30HAHC HIIU
oomen wuH(popmanueir — obOmenne. B 3TUX KOH(QUTypamusaxX CyImIECTBYET Tosiorpaduyeckas, WIu
aBTOMOZEJIbHAS B3aMMHas CBA3b. CUUTAETCS, YTO 3TO FAPMOHUYECKUE B3aUMOTHOLICHHS MEKIY CBETOM,
3BYKOM U reomerpueil. MizMeHnenue nro0bIX acneKTOB YacTH JeHCTBYyeT Ha uenoe. M3MeHeHue 1enoro
oTpakaeTcs Ha J1to00i M3 ero yactedl. B3aumoneicTBUs SHEPreTHYEcKOro moJjs 4enoBeKa — CpeAcTBa
JUTST I3MEHEHUS 1[€JIOT0 U €r0 J4acTei!

Enunoe mosie: CocTosiHHE, B KOTOPOM BCE€ JHEPIMM CUCTEMBI HAXOAATCS B COCTOSHUU
reOMEeTPUYECKOT0, FTApMOHUYECKOTO U MaTEMaTHYECKOT0 00bEeITNHEHUSI.

Enunoe 3Hepreruyeckoe nmoJse: DHeprus, Oepyias Hauyano Ha BbICIIEM BHOPAllMOHHOM IUIaHE.
Ona oOwvenunsierca ¢ Co3HanueM u Omonueill. MoxeT colepkaTbCsi B TOYHO CIIPOEKTUPOBAHHOM
MIOJIOCTH WJIM CTPYKTYpe TOYHON IeOMETPUYECKOM, rapMOHMYHON W MaTeMaTH4eCKOil KOH(HUIypaluu.
OHO OecKOHEYHO M He MOXET ObITh HcueprnaHo, ubo Oeper Hauano oT Mcrounuka. He Haxonsce B
IBUKCHUMH, €AMHOE DHEPIETUUYECKOE T0JIE sABIIAeTCA YUCThIM lloTeHnmanoMm. J[BUrasce, OHO SBISIETCS
MIOTOKOM WJIM T€YEHHEM BHYTPH TAXMOHHOTO KOHTHMHyyMma. IIOTOK €IMHOrO 3HEpreTHYecKOro Mois
MoeT ObITh akTuBu3upoBaH Co3HanueMm. YenoBeueckue CyliecTBa SBISIOTCS apXUTEKTOpaMHM U
MaHUIYJISTOPAMU €IMHOTO SHEPTETUYECKOTO MOJISI.

3axkuranue wiaM HayaJjo: TepMmMuH, ucnonb3yemblii bupaeHom ans onucanusi coOupaHus |
VIUIOTHEHHUSI TOHKHUX SHEPruil B BUPTyalbHblE (POTOHBI WJIM MaTepuio. Takoe NEHCTBUE COEAUHSET
CKaJIIpPHBIE BOJHOBBIE MATTEPHBI B )KUBYIO CHUCTEMY WJIM OOBEKT. AKTHBU3UPOBAHHBIN B TOJE pa3syMma,
MPOLIECC 3aKUTaHUsS SBISIETCS COBOKYIHBIM MHTETPAaTUBHBIM MpoueccoM.. Kornma wuHTerpupyercs
NaTTepH BUPTYAJbHOTO COCTOSHUS (HAKOIJICHHAs SHEPTHsi), CO BPEMEHEM OH MPOPBIBAET KBAaHTOBBIN
MOPOT ¥ CTAHOBUTCS PEATbHBIM HA0JII01aeMbIM (DPU3UUECKUM SIBJICHHUEM.

3anmyranHocTb: Da3za cuerieHUs IBYX WM 0ojee YacTHll, CO3Jarolas B3auMOCBS3U BHE TOTO,
YTO OOBIYHO 0XKHIAETCS JIOKANbHOCMBIO.

3apsn: Bee Hecet 3apsa. 3apsin paBeH NOTOKY. B ciydae anemMeHTapHOM 4acTHIbl, 3apsj CBsI3aH
C HCIIyCKAaHUEM U TIOTJIONIEHHEM aKTUBHOCTH BUPTYaIbHBIX 4yacTHll. Takas BHUpTyaJibHas aKTUBHOCTb
co3maer oOJjaKa IMAaTTEPHOB, OKPY)KAIOUIMX YaCTHUIBL. VI3MEHEHHWE AaKTMBHOCTH MOXET H3MEHATh
BEIMUYMHY 3apsAja. 3apsHKeHHasl 4yacTULA, MOJIIOC WM MOTEHLUAN SBJISIIOTCA PAa3HOBUAHOCTSIMU OCOOBIX
MEXaHM3MOB, HapYIIAOIIUX CHMMETPUIO BaKyyMa IIOCPEACTBOM MCIIyCKAaHUs WM IOIJIOIIEHUS
aKTUBHOCTH, KOTOPYIO OHM BbI3bIBaOT. IIpym TakoM NOHMMaHMHM, BCE 00JaJaroLIMe Maccod OOBEKTHI



3apspKEHBI, HE3aBHCHUMO OT WX pa3MepoB. Bee Hecet 3aps. 3apshHkeHHas cHcTeMa MITH YacThLa 00sagaeT
HENPEPBIBHO TEKYIIEW Yepe3 HUX DHEPrUel. YBEIMYEHHWE IIOTOKA YBEIMYMBACT  3apsnl.
DNEKTPOMarHUTHHIE CUCTEMBI 3apsDKEHBI, U, 10 OINPEAEICHUIO, SIBISIOTCS OMKPbIMbIMU CUCEMAMU.
OHM npeOBIBAlOT B HENPEPHIBHOM B3aUMOJECHCTBUU C BHEIIHUM OKPY)KEHHEM, a TaKXKe CBSA3aHbI C
BUPTYaJIbHBIMU COCTOSIHUSMHU peanbHOCTH. (2) I'marosi. B cBSI3M ¢ TOPCUOHHBIMM MOJSIMHU, 3APAdCAMb
O3HAYaeT BIMATh, U3MEHATh WM BIIEYaThIBaTh NATTEPH UH(OPMALIHH.

N3mepenune: [IpousBosbHas cucteMa KOOPAMHAT, MCIOJIb3yeMas Ul ONpEAENIEHUs JH000ro
JMana3oHa CBOMCTB BHOPHPYIOLIEro IUlaHAa. OTH CBOMCTBA MOIYT OBITh CKallsipaMu, BEKTOpPaMH,
CUMBOJIaMH, TE€H30paMH WM OTOKOM WM OOMEHOM 3Hepruu. M3MepeHus CylecTByIOT BHE TOTO, YTO
MBI 3HaeM Kak IpocTpaHcTBO U Bpems. CoBpeMeHHas (u3nyeckas TeOpus CylNepcTpyH BKIrOYaeT 26
n3Mepenuit. Yacrora, ¢a3a U aMILIUTY1a SBISIOTCS XapaKTEPUCTUKAMU, ONPEACIISIONINMU U3MEPEHUS B
TUIEPIIPOCTPAHCTBE.

HNurepdepeHunoOHHbIN naTTepH: BOJHBI pa3iIMYHBIX IPOMCXOXKACHUM IEPEILICTAIOTC U
NEPEKPBIBAIOTCS /17151 00pa30BaHMsl YHUKAJIBHBIX NaTTepHOB. biaroxaps npeobiiaganuio 1Byx uiu 6osee
BOJIH, TMaTTepH BBIPAXAETCS B YCWICHHM B OJHHUX H OCIHabJeHMH B JPYTUX MeCTax.
WuTepdepeHIMOHHbBIE  MAaTTEepHBl  CO34al0T HOBYHO (GOpMY M TE€OMETPUIO, IPEBBIIIAIOIINE
MHO>KECTBEHHBIE CJI0U BUPTYaIbHON PEAJIbHOCTH.

HNutepdepomerp: I[Ipubop, B KOTOPOM BOJHA pacLICIIsieTcs Ha [JBa Jiyya M, IIOCIE
MPOXOXKJICHHUS PAa3HBIX ITyTeH, BIIOCIEACTBHH CHOBAa COCAWHSETCS, 00pa3ys HHTEepPEpeHINOHHBIC
MATTEPHBI.

HNudpakpacHoe usayuenne: Huxe kpacHoro (6osee JUIMHHASA JUIMHA BOJIHBI) — CBET C YaCTOTOM
MEHbILIE, YeM BHJIUMBIA CcBeT. OTHOCUTCS K HH(PAKpaCHOM YacTu 3JIEKTPOMArHUTHOIO CIIEKTpA.
HeBunumoe (cBeroBoe) m3nydeHue B moisioce oT 750 HaHOMETPOB (OKOJIO BHIMMOIO KpacHOro) ao 1
MIJIMETpa (MUKPOBOJIHBI).

HckyccrBennblii morennuan: Ilonmspusanus JIOKaJbHOrO BakyyMma, pa3Mellarolias B HEM
KOHKPETHBIE BOJIHOBBIE IATTEPHBI.

Kanuoposka: [Ipouecc co3nanns MUHUMAIbHBIX MM TIOPOTOBBIX CUMMETPHI BHYTPU CUCTEMBI,
IPUBOJSALIMX K €€ BBIPAaBHUBAHHWIO W TAPMOHMM C LEHTpalbHOM oOcblo Co3HaHMs “‘LEIOCTHOTO
cyuiectBa”’. Takoll mporecc MOXET HPOUCXOAUTh C IOMOIIbI0 CHMMETPUYHOM BHYTPEHHEW WU
BHEIIHEH OalaHCUpOBKM IIEHTpOB. B mporecce KamuOpOBKH, BHYTPH LIEHTPOB CTaHOBATCS
YCTOMYMBBIMU OIpE/AEIECHHbIE NaTTePHBI, CO3/laBasg T'apMOHMUYECKYIO B3aWMOCBS3b BCEX aCIEKTOB
MEHTaJIbHBIX, SMOLIMOHAIBHBIX, (PU3NUECKUX, TOHKUX U JYXOBHBIX 3Hepruil. CozgaHue rapMOHUYECKHX
CUMMETpHUI BbIpa)xaeTcsi BO BHYTPEHHUX MPUCIOCOOJIEHUAX K IIEHTpaM, YTO aKTHUBUPYET CIAIIUN WIN
HEpa3BUTHIM MoOTeHIMald. JTo mpouecc “pacusera”. lLlenp KanuOpOBKM — MOMCK W CO3JaHHE
BBIPABHUBAHMS C II1aBHOM 0Chi0 CO3HAHUA “UEIOCTHOTO CYHIECTBA . DTO MPOLECC POCTA U PaCIIUPEHUS
0CO3HaHUsA, CIUSAHUE JTyXOBHOTO MOTEHIMaNa ¢ 6uonorueit. Ha kaxjom ypoBHE Iporecca KanuOpoBKU
TpeOyeTcsl JTOCTH)KEHHE YCTOMYMBBIX M COAJlaHCHPOBAHHBIX COCTOSHUNA. MBI CBSI3aHBI C MOTOKaMHU
CHCTEMBI pa3yM/TeNI0 U pacTeM MOCPEICTBOM BBIPABHUBAHUS, KATUOPOBKU U CHHXPOHHON B3aMMOCBSI3U
¢ rnaBHOM ocklo Co3HaHMA “LIEeTOCTHOrO cymiecTBa’. OTkaanOpoBaHHasl cUCcTEMa MOJIpa3yMeBaeT, YTo
uMella MeCTO HeoOXoAumas HacTpoWKa U CYIIECTBYET YCTAaHOBUBIIAACS TapMOHHUS MEXIY
B3aMMOCBS3aHHBIMU NaTTepHaMU. EcTECTBEHHBIM pe3yabTaTOM 3TOI0 CTAHOBUTCS OasaHc.

KBant: OT JaTMHCKOTO ClIOBa, O3HAYAIOUIErO KOJMYECTBO (amount, Bo MH. uucie quanta).
KBaHT — camast MmanieHbKasi €JMHHIIA, HA KOTOPYIO YTO-TO MOXET ObITh pazzaeneHo. Hanpumep, poToHs!,
camblii MJIEHBKUH ITy4OK CBETA, SIBIISIFOTCS KBAHTAMU 3JIEKTPOMAarHUTHOIO MOJIS.

KBantoBasi BoaHoBasi ¢yHkuusi: [lomarepuanbHas ¢asza, CBsi3aHHAs C BEPOSTHOCTHIO
MIPOUCXOXKACHUS COObITHSA. DTa ObICTpEE, YeM CBET BOJIHA JABHUTaeTCs HA3a0 U éneped Bo BpeMeHH. OHa
CBSI3bIBAET HAII pa3yM ¢ GU3NYECKUM MHPOM.



KBanToBas Teopusi: TeopeTndeckass OCHOBa COBpEMEHHOUW (DU3UKH, OOBSICHSIOIIAS IPUPOY U
MOBE/ICHUE MAaTepUU U PHEPIMM HA AaTOMHOM U cy0aToMHOM ypoBHsX. OCHOBHas KBAaHTOBas T€OPHUS
natupyercs 1900 romamu u oTKpbITUsIMU (pr3uka Makca [Tnanka. [To3xe, B Hee BHECIH BKIIAJ YUCHBIC
AnwOept Ditnreiin, Jlyn ne bpoitnb, Bepuep I'eiizentoepr, JIoBun bom u apyre. KBantoBas teopus —
OCHOBA KBAaHTOBOH (DH3UKH.

KBanToBas ¢usuka: Paznen pusuku, nokazaBuinii, 4To cyuiecTByer ¢yHIaMeHTaIbHas CBS3b
MEXy HAIIMMHU MBICIIIMU O MUPE U CIIOCOO0M, KaKUM MHUp TpencTaet nepea Hamu. CorjiacHO OJJHOM U3
TEOpUN KBAaHTOBOW (PU3UKU, MBI HE TOJIBKO HE MOXKEM C OJMHAKOBOW TOYHOCTBHIO U3MEPUTH MOJIOKEHHE
YaCTHUIBl © MOMEHT OJJHOBPEMEHHOCTH, HO U HE OYEBHUHO, YTO YACTULIA OONATAET KAKUMU-TUOO YETKO
olpeieIeHHbIMU CBOMCTBaMHU, He Oyayuu u3mepseMoil. Mbl — yacThb MUpa, KOTOPBI HAOI0aeM, U HE
MOJKEM MPETEHI0BATh OBITh HE3aBHUCHUMBIMU €T0 HAOIIOAATEIISIMHU.

KBanToBbiii morennuan: TepmuH, BBeAeHHbIN (usukom [IBupom bomowm, ompenensromuii
MH()OPMAIIMOHHOE T10JIe, KOTOPOE B3aMMOIIPOHUKAET, B3aMMOCBS3BIBACT U MHPOPMUPYET KBAHTOBBIM
mup. Hanmpumep, 31eKTpoHBI HHOOPMUPOBAHBI O CBOEM OKPYKEHHH MOCPEICTBOM BOJIH, UCITYCKA€MBbIX
STUM UH(POPMAIMOHHBIM TOJIEM WJIM KBAaHTOBBIM MOTEHIIMAIOM. KBaHTOBBINM MOTEHIIMAT — HEJIOKAJIbHAS
KOHCTPYKIUSA, HAXOAAIasACs BHE MPOCTPAHCTBA U BPEMEHHU.

Kupanabnblii, kupajasHocTh: CocTosmas u3 “nepenauu’ mnpasasi WIN JeBas BEpCUs, I/I€ OJIUH
o0pa3 He SBJIIETCS 3epKaJIbHBIM OTPAKEHUEM JPYTOro.

Kiaerka ®apages: Meramueckas kKamepa, KOTopas OJIOKHPYET M 00eCcTiedrBaeT U30ISIHI0 OT
TPaJAULIMOHHBIX  JJEKTPOMAarHUTHhIX  moned. Krnerka @apages He  MoxeT  OJOKHpPOBaTh
TUNIEPIPOCTPAHCTBEHHYIO CKAIAPHYIO BOJIHY WJIU SIBJICHUS TOPCHOHHBIX MOJIEH.

Koa¢pdunuenr cera: Mepa crnocoOHOCTH B3aMMOJIEHCTBOBATh, MPOIECC M HCIOJIB30BAHUE
CBeTa.

Kpucraniudeckue crpykrypbi: [eomerpuueckue (QOpMBI, CHOCOOHBIE CTaHOBHUTHCA
YOOPSIOYCHHBIMH ~ WJIM  BBIPAaBHEHHBIMH JUIsl  co3faHusi pemeTok. OHWU  MOTYyT TNPUHHUMATH
paszHooOpa3Hbie KOHPUrypanuu. OCHOBHBIE TeOMeTpudeckue (POpMbI — TETpadAp, OKTAAP, UKOCAIP U
nonekal’ap. MHOrue MPUMUTHUBHBIC KU3HEHHBIE ()OPMBI OK€aHa SBJISIFOTCS YHUCTHIMUA T€OMETPUICCKUMU
dbopmamu. Bupychel — reoMerpuueckre KOHQUTypaIuu co CBA3aHHBIMU C HUMHU CBETOBBIMH BOJIHOBBIMU
KOH(PUTYpaIMsiMU, KOTOPbIE MOKHO HCIIOJB30BaTh I WX K€ pa3pylieHUs — yHAaJIeHHUs OOJIe3HHU.
DHepreTuvecKkoe IMoje YeIO0BeKa COCTOUT M3 MHOXKECTBAa KPHUCTAJUIMYECKUX CTPYKTYp, 00pa3zyromimx
cetu. [oBopsT, 4YTO ompeneneHHble TeoMeTpuueckue (OpMBbI CBSI3aHBl HEMOCPEICTBEHHO C
YEJIOBEUECKMM CO3HAHHWEM. YPOBHM CO3HAHUS CBSI3aHbl C WM3MEHEHHBIMU WJIM PAa3BUBAIOLIUMUCA
reoMeTpuueckuMu KoHuryparusamu. CIIOBO KpucmaivHulll ONMUCHIBAET CTPYKTYPY TE€OMETPUUECKOU
¢dbopMBI, pa3BUTYIO 10 coBepiieHCTBA. CBOMCTBa KpHCTa/ula BKIIOYAIOT B ce0si BHEUIHIOW (QopMmy,
BHYTPEHHUH MOPSIOK, IBET, CBEYEHUE, (uIyopecleHIHIo, (pochopecieHInIo, dJIeKTpUUECKUe CBOMCTRA
MbE303JIEKTPUYECTBA, TUPOITEKTPUUECTBO U MATHETU3M.

Jlazep: IlpuGop, mpou3BOASIIMI CBET OJHOW YacTOTHI WJIM JJIMHBI BOJIHBI, B KOTOPOM BCE
¢OoTOHBI “mIararoT B HOTY’, co37aBas CBsA3aHHBIA Jy4. B Takom mnpumepe, cymecTByeT 3¢QeKT
YMHOXXEHHSI CHJIBl WHIWBUIYyAJIbHBIX BOJIH. Hampumep, HaKIaIbIBAlOTCS JIBE BOJHBI, YTOOBI CO3/aTh
YEeTHIPEXKPATHYI0 aMIUTUTYAY, 4YTOOBI CO3JaTh JIEBATUKPATHYIO aMIUIMTYAY, HAKIAIbIBAIOTCS TPH
BOJIHBIL. Jla3epHBIN CBET — MaKpPOCKOMMMYECKUI KBaHTOBBIN A (PekT (cM. Pa3oBOe B3aMMOICHCTBHE).

JlokaabHocTh: Mes o TOM, 4TO B3aMMOJAEUCTBUS U CBS3H MEXAY OOBEKTaMU WM KUBBIMH
BEUIaMH MPOUCXOJUT IOCPEICTBOM MEXaHHW3Ma TOJEel WIM CHUTHAJIOB, PACIPOCTPAHSIOUINXCA B
MIPOCTPAHCTBE-BpEMEHH. PacnpocTpaHeHre MOAUYUHSIETCS OIPAaHMYEHUIO CKOPOCTBHIO CBeTa. MeCcTHbIE
B3aMMOJICICTBUS OCTAIOTCA HAOIIOAAEMbIMU WIIM U3MEPSIEMBIMU CJI€JaMU WM CUTHAJaMH TPEXMEPHOTO
MPOCTPAHCTBA.



MarHuTHble  JIMHMM  CcWJbl:  Pesynprar  (QopMupoBaHHMS ~— CBSI3aHHBIX  IATTEPHOB
CHHUpaaeo0pa3HbIX TUIIEP3BYKOBBIX BOJIH.

MarHuTHbIii  BeKTOpHbIH  moreHmuaa: OOOOLmIEHHO, MaTeMaThdyeckas  CYHIIHOCTb
3JIEKTPOMArHeTu3Ma, OIpeAeaonias IpUpoay MarHUTHOro nois. OgHako, MAarHUTHBIA NOTEHLHMAT —
peaqbHOE TOJ€ W OHO MOXXET OBITh OTHIENEHO OT MAarHUTHOro. IIpWYMHHBIMEH BO30YAWUTEIAMU
3JIEKTPOMArHUTHBIX SIBJICHUH SIBJSIOTCS MOTEHLMAIBI, CO3/IAI0IINE CUIIOBbIE MOJsA. Tuiuep ucnoip3yer
MarHUTHBIN BEKTOPHBINM MOTCHIIMAT KAK COCTUHUTENb MEXIY PU3NISCKOM U TOHKOU 00JIacTsIMH.

MarnurocraTu4ecKui NMOTEeHIHAJ: CxkansipHbli MOTEHLIHAI, MPUITHCHIBAEMbIN
(hopMHPOBAHNIO MATHUTHOT'O TTOJIIOCA U COMPOBOXKIAIOIIEMY €0 TOJIIO.

Marnon: MarauTHasi OJJHOIIOJIBHASI YAaCTULIA, TI0 MPEANOI0KEHUIO Tuiiepa, CylecTByOLas B
3(UPHOI/TOHKOW/BaKyyMHOM cepe. IMEHHO NMIIIOTHAsI BOJTHA 00ECIIEYMBACT MICKTPOH HCTPYKITUSIMU
U PYKOBOJICTBOM.

Makpockonnueckne KBaHTOBbIe 3(ppeKThI: SIBiIeHUS, BUIUMBIE B YEJIOBEUECKUX MaclITalax,
HO UM HE JIOCTAaeT MOJHOT0 ONMUCaHWs U OOBSCHEHHS Kiaccuyeckoil (usukoil. [Ipumepsl BkirOUaroT
KpYNHOMAacCIITaOHYIO CBSI3aHHOCTD JIa3€POB, CBEPXIIPOBOJUMOCTD U CBEPXTEKYUYECTh.

Macca: CMm. matepusi.

Marepusi: 3acThIBIIMNA CBET, 3aMe€UIEHHas SHeprus. Pe3oHaHC cTos4ell CKalspHOW BOJIHBI.
Pa30aBnenHoe cocTosiHME Bakyyma. DHEprusi MaTepuu OepeT Hayalo B BaKyyme, HO €€ IJIOTHOCTb
3HAYUTEJIbHO MEHBILIE, YEM COCTOSIHHE BakyyMma (cM. Bakyym). Matepus HaXxoAauTcs B HENPEPHIBHOM
B3aumMojeiicTBu ¢ (oToHamu (cBeTtoM). [IpoucxoauT HenmpepbpIBHOE MOTJIOIIEHHE U HCIyCKaHHe
¢oroHoB. COOTBETCTBEHHO, MaTepHsi HEMPEPBHIBHO CBA3BIBACTCA W OTCOCTUHSECTCS OT YETBEPTOTO
u3MepeHusi BpemeHu. M Bce ke, cam cBeT sBIsieTcs psiObi0 msATOoro m3MepeHus. CBET COETUHSET
MaTEpUI0 C TMPOCTPAHCTBOM BBICHIETO H3MepeHHus. MaTepus ABUraeTcsi BO BPEMEHHU IOCPEICTBOM
KBAaHTOBAHHBIX MYJIbCAIIMH WM B3aUMOJIEHCTBUH C OTOHOM.

Me:xnpocTpaHcTBeHHAs y3Ji0Basi Touka: CHHOHUMUYECKHE TEPMUHBL: 801uleOHOe OKHO WU
eunepkanan. bUpZEH ONKCHIBAET €€ KaK YaCTOTHO 3aBUCHMYIO MJIM €CTECTBEHHO HACTPOECHHYIO YacCTOTY
runepkaHana. Ha ecTecTBeHHOM 4acTOTe€ THUIIEPKAaHANA, OJHEPIUHM CKaJsIPHOW BOJIHBI MOTYT
NeperoBapuBaThCsi  WJIM  JIETKO  OOIIaTbCs  MEXAY  OTHCJIBHBIMH  CHCTEMaMM  KOOpAMHAT
runeprpocrpanctea. CornacHo bupjieHy, 3TH 4acTOThl NPEACTAaBISIIOT OO0 yCHJIEHHBIE KaHalbl,
CBSI3bIBAIOIIME BUPTYyaJbHbIE M HAOIIONAaEMble COCTOSHUS (MEXAy CYOKBAaHTOBBIMM M KBaHTOBBIMHU
cocTostHUsIMU). HekoTopble U3 OTMEYEHHBIX YacTOT: HH(pPaKpacHble M HaXOASIIUECS pSIAOM C
yIAbTPaUOJIETOBBIMU (YaCTOTA )KU3HEHHOW 3HEPruu). YbTpaduosaeT — B AEUCTBUTEIHOCTH SBISETCS
MepBOM TapMOHHMKOW HH(ppakpacHOro. J[pyrue vactorsl runepkaHaioB — 38-40 kri, 150-160 krm, 1,1-
1,3 mra, 1,057 rrir (;teMOOBCKU CABUT, IEMOOBCKOE CMEIICHUE).

MepHocthb: TepmuH, (co3HATEIBHO) UCIIOJIB30BaHHbIN buprienom 11 onucanus GopMUpOBaHUS
naTTepHa Wid malioHa B BUPTYalIbHOM (DOTOHHOM IOTOKE BaKyyMa WJIM B BUPTYaIbHOM (DOTOHHOM
MOTOKE CKaJSIPHOTO MOTeHLMajia. B Bakyyme, HOCUTENh MOXKET MepeAaBaTh ATOT MAaTTEPH WK IA0JIOH.
KBaHTOBBII MOTEHIIMAN TOXKE MOXKET OBITh pa3MEPHBIM, 3TO O3HAYAET, YTO OOPA3YIOILUECS 8aAKYYMHblE
MexaHuzmvl Cpa3y XKe IMEPEHOCATCS K yNaJCHHBIM TOYKaM, BO3JCHCTBYS HAa YNAJEHHBIA NPUEMHHK.
CornacHo bupneny, ckajlspHbIil MOTEHIIMAT MOXET ObITh CKOHCTPYMPOBAH JUIS JOCTYNA K BBICIIUM
MOpsSIAKAM  IIPOCTPAHCTBA M3MEPEHUH, TO €CTh, K 5-My, 6-My, 7-My HU3MEpPEHHSM H BBIIIE.
CnenoBaTtenbHO, OTCIOJIa IPOUCXOXKAECHUE TEPMHUHA MepHOocmb. JIOCTYN K NPOCTPAHCTBAM BBICIIUX
N3MEPEHUN TOCPEACTBOM CKAJISPHOTO IOTEHIHAJa MOXKET HW3MEHATh BCE YPOBHH, HaxXOIAIIUECcs
“mepHO” HUKE Hero. (CM. BaKyyMHBIN MEXaHU3M).

MHuoromepHsblii: OTHOBPEMEHHO TPHOOPETAEMbIE CBOMCTBA MIIM XapaKTEPUCTUKHU OOJIbIIIE, YeM
OJTHOT'O BUOPAIIMOHHOTO TUIaHA MM CUCTEMBI KOOpauHaT. Mes o ToM, YTO CyIIEeCTBYIOT U3MEPEHNUs BHE



HaIero oObIYHOTO TPEXMEPHOTO MHpa, Celdac sIBISETCSI OCHOBHBIM yYTBEP)KICHHUEM HAIIMX MEPEJOBbIX
Teopuil B (U3HKE.

MHuoxecTBeHHOCTh Beenennbix: [lonarue, yto Hama BceeneHHas - He YTO MHOE, KaK OJIHA U3
MHO’KECTBA OTJEJIbHBIX U Pa3HbIX BceneHHbIX.

Mmno:xectBo MupoB: ®u3nk Xbio DBEpEeTT MPEAIOIO0KUI, YTO, COIJIACHO KBAaHTOBOM Teopuu
UHTEpIpETalluy, U1 KaXXIOro BEPOATHOIO pe3yjbTara COOBITHSA CYIIECTBYET OTHENIBHBIA MHD.
CnenctBue: cyuiecTByeT OECKOHEUHOE 4YMciI0 BceeneHHbIX wWiM mapaienbHoro mupa. biaropaps
CIIO)KHOM CETH, MEXAY ITHUMM BceleHHBIMH cyluecTByeT cBs3b. CiencTBHe: Hall JIOKAIbHBIA MU
o0yiajaeT MHOXKECTBOM Komuii! 3aMeThTe, YTO AJIEKTPOMArHUTHOE M MOJIEKYJSPHOE IOJIS SBISIOTCS
napajuleJbHbBIMA BeeneHHpIMU, pa3aeneHbIMA CKOPOCTBIO cBeTa!

Mopdoreneruueckoe u  Moppuueckoe moje: Illupoko mnpuHATas  OWoOIOTaMHU-
HKCHEPUMEHTATOPaMH KOHIIETILUS, YTO 1oje (GOpMbI WIM MATTEPH SBIAETCS MEXaHU3MOM YIPaBJICHHUS
IUIsL OpPTaHW30BAaHHBIX JKU3HEHHBIX IporieccoB. IlepBnyno umenHo camo moje. MiMeHHO Mopdudeckoe
[0JIe COAEPKUT  IAOJOHBl WM NaTTepHbI, TpeOyrouuecs s IPUBHECEHUS B CYIIECTBOBaHME
¢uznueckoii popmsl. Ilone cBs3pIBaeT IHEPTUI0 U MaTepuio. Jlaxke poCcT KpUCTAJUIa M MOJEKYISIPHOU
CTPYKTYpbl yHOpaBisiercs MoppuyeckuM TnojeM. Takas KOHLENIMsS TII0JI CEerojHs IIMPOKO
nomnynspusupyercss tpyaamu Pynepra Ilengperika. Takue mnoJisi CYyHIECTBYIOT BHE IOHSATHI
IIPOCTPAHCTBA M BPEMEHM — OHHU THIEPIPOCTPAHCTBEHHbI. MHQopManus BHYTpH HHX JOCTYyIIHA
OMOJIOTHYECKUM JKU3HEHHBIM IpOIleccaM BHE U Yepe3 OrpaHnyYeHHs BpeMeHH. Mopdudeckuii pe3oHaHc
[03BOJISIET MH(OPMAIMM BHYTPU CTPYKTYPbl CTAHOBHUTHCS BIUSIOIIMM (AaKTOPOM B JIaHHOU
opranuzanun. Mopdudeckoe mosie CymecTByeT Ha KaKIOM YPOBHE CYIIECTBOBAaHHS — OT aTOMOB JIO
ranakTuk! Kak TakoBoe, CyleCTBYeT CIOMpOBaHME WM HepapXuyeckas CTPyKTypa (U3HYecKOn
peanbHOCTH.

Moct Jiinmreiina-Po3ena: OG6iacTb B NPOCTPAHCTBE, WM TYHHEJb, XapaKTepU3YIOLIAsCs
¢dbopMoil TpyOBl C pacHIUpPSIOMIMMUCA KOHIIAMH, KOTOpasl CBA3BIBAET OJHY 00JIaCTh MPOCTPAHCTBA C
Apyroi. OTH 00NacTH MOTyT OBITh pPEANTbHOCTSAMHU PpA3HBIX M3MEPEHUH MM pa3HbIMH TOYKAMHU
MpoCTpaHCTBa-BpeMeHH. Yakpy MOKHO XapakTepu3oBaTb Kak MoOCT OHHmTelHa-Pozena. Moct
OliHmTeHa-Po3eHa MOXET CyIIECTBOBAaTh KaK Ha MHKPOCKOIIMYECKOM, TaK U Ha MaKpPOCKOIINYECKOM
ypoBHsX. (Cwm. TIpocTpaHCTBEHHO-BPEMEHHBIE TYHHEIN B THIIOTETUYECKON Moien Beenennoit)

Hagenennblii morenuunas: M3mepsemplil 31eKTpodU3NOIOTHUECKUN OTBET, CO3JAIOIIMICS B
Mo3re Oarosiapsi HEKUM CEHCOPHBIM MJIM TapaC€HCOPHBIM CTUMYJIaM.

Hamepenne: Hamepenue cumrtaercs peanbHOH MeTapU3MUECKOW CHIION — CHJIOH, BBILIE
U3MEPSIEMO  OpTOJOKCanbHOM (u3ukoni. Hamepenuwe nedcTByeT, YTOOBI BIHMATH, H3MEHATH,
¢dbopmupoBaTh, MOAUPHUIMPOBATH WM CO3[aBaTh “WHPOPMALIMOHHBIE * TOJS M MaTTepHHI,

OpraHu3yIOIIKe U puAarolue GopMy Halleil peaTbHOCTH.

HamepenHnocts: Mpbl mpucnocabiuBaeM TOUKY 3peHHs Tuiuiepa B ONMMCAHUU IMPUIIOKEHHOM
HAMEPEHHOCTH KaK MPOLECC, HAYMHAIOIIMKCS € pa3MelIeHus jKenaHus Ha ypoBHe “Jlyxa”. 910
KeJlaHue, MMIIPUHTUpOBaHHOE ¢ JlyXoMm, co3/laeT MmaTTepHbl B COOTBETCTBYIOIIMX BHOPAIMOHHBIX
IJIaHax JUIs TOrO, YTOOBI JIEHCTBUS HEMOCPEICTBEHHO MAaTE€pHAIM30BATINCH Ha (PU3MUECKOM YpPOBHE.
WHauBUayyM — aKTHUBHBIM MIPOK B Ipoliecce M SBISETCS HaOIroAareneM/ydyaCTHUKOM KOHEYHOIO
pe3ynbTaTa.

Hauvano: Cwm. 3axuranue.

He-I'epuesbie: Hapymienusi, KoTopble HE ONPEAENSIOTCS 3JIEKTPOMarHUTHON BOJIHOBOM (popmoit
— K 3TUM SBJICHUSIM yYMECTHEE NPUJIOKUM TEPMUH “IUKIBI B ceKyHAy . Hampumep, mynascupyromme
nepefayn He SBISAIOTCS CHUHYCOMJAJIbHBIMM BOJHOBBIMU (hOpMaMM, a MPOUCXOJAT KaK MHOYKECTBO
IOBTOPEHHI B CEKYHILY.



Heiitpunnas BosiHa: CocTOUT U3 TOJBIX HEUTpUHO (cM. HelTpuHO) U BemeT cedsi ckopee Kak
BOJIHA, YEM KaK 4acTHULA. DTU BOJHBI OyAyT “NEpeBO3UTH TPATULHMOHHYIO 3JIEKTPOMATHUTHYIO BOJIHY
HIH (OTOH CBETA CO CBEPXCBETOBON CKOPOCTHIO (CYMTAETCS, UTO ITO KBAAPAT CKOPOCTH CBETA, C2).
OObIuHast 3MEKTPOMArHUTHas BOJIHA — PEAJIbHBIH HOCUTEIb CBEPXCBETOBOI BOJIHBI, MO3TOMY OHA
HaOIIOMaeTCsl Kak JBMXKYLIAsICS CO CKOPOCTBIO CBETa WM C. Takum o0pa3oM, HEHTpHUHHAs BOJIHA
ABJISICTCA TMOACTPYKTYpOH CBETOBOro (hOTOHA, JBMXKYIIEHCS B IIOCKOCTH, IEPHEHAUKYISIPHON
HaNpaBJICHUIO JBIDKEHUS cBeTa. [IpupaBHUBAETCS K CIIMHOBOM BOJIHE, BpAlArOIIEHCs BOKPYT (OTOHA;
TaK)Ke, OTHOCUTCA K IIPOJIOJIBHOM CKAJIIPHOW BOJIHE.

HeiiTpuno: DnexkTpuuecku HeWTpanbHas, Oe3maccoBas (HyleBas macca) cyOaTOMHas WIH
anemMeHTapHas dactuna. (Uen cemelicTBa JENTOHOB. Jlenmon O3HA4aeT “Jerkas Bemlb . DJIEKTPOH —
TOKE WIEH ceMelcTBa JenToHoB.) B noaxone bupneHa, HEUTPUHO COCTOMT M3 MOTOKA MU TEUCHUS
Oosiee MEJKUX YacTHIl BHYTPU CBOEH MOACTPYKTYphl. bosiee Mmenkue yacTHIbl Ha3bIBAIOTCS “TOJBIMU
HelUTpuHo”. HeWTpuHO OuyeHb OOMIIbHBI, (PAKTHUUECKH, OHU SIBISAIOTCA CaMbIM OOLIMM OOBEKTOM BO
Bceenennoii. CornacHo Tuiiepy, nomynsuuss HEHTPUHO IPEBBINIAET IPOTOHBI M DJIEKTPOHBI
npubmu3uTenbHo | Muumapa k ogaomy. (Cm. HelitpuaHas BosiHA)

Hesmmneiinaa peaknmsi: OO00IIEHHO, peaklusi Ha BHEILIHEE BJIMSHUE, HE MPONOPLMOHAIbHAS
BEJIMYMHE TMPUYMHHOTO BO30yauTenss. Hampumep, HEKOTOpble MaTepuanbl WM CHUCTEMBI 00JaJaioT
ONITUYECKUMHU CBOWCTBaMHU C PEAKLUAMH, OTJIMYAIOIIMMUCA II0 HHTEHCUBHOCTM CBeTa. byayuu
OCBEILlEHAa CBETOM OJIHOM 4YacTOThI, CUCTEMAa MOXKET cO3JaBaTb WJIM MCIIyCKaTh 0a30BYH 4YacTOTY,
Hapsily C JONOJHUTEIbHBIMA TapMOHUKAMM 3TOH 4YacTOThl. bUpAeH mpexanonaraer, 4ro TakKue
HEJIMHEWHbIE MaTepuaibl UM CUCTEMBI TAK)KE MPOU3BOAAT OOpAlIEHHBIN BO BPEMEHHU CUTHAJI, KOTOPBIH
IIPOCJIEKMBAET IIyTh HA3a/l K MCTOYHUKY CUTHAJIA, HE3aBUCUMO OT PACCTOSHUA O CUTHAJIA UICTOYHMKA!

HenoxkanbHass mnpupoga cucrembl pasym/mo3r: B cyap00HOCHOM — 3KCIIEpUMEHTE,
IIPOBEIEHHOM  MEKCHUKAaHCKUM  HeWpocusunomorom  ['punrepr-3unbOepbaymoM,  ycTaHOBJICHA
JEMOHCTpUpyEeMasl  HeJloKajbHash (BHE TPEXMEPHOrO TMPOCTPAHCTBA) CBSI3b MEXKIAY JABYMS
YeJIOBEYECKHMHU CUCTEMaMH pa3yM/MO3T.

HenokanbHocTh: YcTaHOBIEHHOE CBOMCTBO BeeneHHOM, 4TO MEXAy pa3IMyHbIMUA COOBITUSMHU
CYHIECTBYIOT COOTBETCTBHMSI, HE3aBUCUMO OT MX NPOCTPAHCTBEHHOI'O pa3lelIeHUs. DTU COOTBETCTBUS
WM CBSA3b OCYIIECTBIISIOTCS MTHOBEHHO, “BHE BpEMEHH . TO CBONCTBO OBLIO MPOJAEMOHCTPUPOBAHO B
71a00paTOPHBIX YCIOBUSX, KaK Ui 4acTHll (AcHeKkT U ['M3uH), Tak U MeXJy CyObeKTaMH ¢ MO3TOBBIMU
curHaiamu  ([>xako6o ['punrepr-3unpbepbaym). HemokanbHOCTP WM HEpPa3AETUMOCTh — (akT
IIPUPOABI U IMHAMUYECKON acleKT Ku3HU BeenenHoll. MrHOBEHHOE BIIMSHUE WM CBSI3b HA PACCTOSIHUM
npoucxoguT 0Oe3 Kakoro-nu6bo oOMeHa CUTHajJaMH B THPOCTpaHCTBe-BpeMeHH. HempepbiBHas
LIEJIOCTHOCTh WJIM HEePa3JeTUMOCTh, KOTOPOE MPEACTaBISIET U3 ce0sl HENIOKAIBbHOCTD, MPEBBIIIAET CaMO
MIPOCTPAHCTBO-BPEMSI.

OopatHoe aeiicrBue: TepmuH, co3nanHblii CapdarTi, ONMUCHIBAIOUINM B3aUMOJICHCTBUE MEXTY
pa3zymMoMm ¥ MUpoM Matepuu U noseil. Cm. CaMOOTHOCUMOCTb.

O0yuyenne MonTeccopu: [lonxon k oOyueHUIO MaJlleHBKUX JI€TeH, CO3AaHHBIA T-poM Mapu
MonTteccopu. DTOT MOAXOJ MOYMTAET WHAMBHUAyaJbHbIE M YHHMKAJIbHbIE MOTPEOHOCTH HAIIMX JeTel
“Unoueo’.

Oco3nanue: CBszaHHas C MOTOKAMM CHUCTE€Ma pa3yM/Telo, pacTyliass B BbIPaBHUBAaHHH,
KaJMOpOBKE U CUHXPOHHOMH CBsI3U C IN1aBHOM ochto Co3HaHUs “IienocTHOro cymiectsa’. PocT oco3Hanus
— BHYTPEHHHMH POCT M PACIIMpPEHHE 3TON CBA3M. MOXHO moJjlaraTh, 4TO CYIIECTBYHOT MHHUMAaJbHBIC
cOpMHpOBAaHHBIE BBHIPABHHUBAHUS W COAJIAHCHPOBAHHBIE COCTOSHUS, MO3BOJIIOIINE HENpPEPHIBHOE
“npoOysxeHne” BeICIIUX YpoBHEH oco3Hanus. CM. KanmnbpoBka.

OrkpeiTas cuctema: Cuctema, CBsi3aHHasi CO CBOMM BHEIIHUM OKpYXeHHUEM. Mexny cucteMoi
U OKpYXEHHEM BO3MOXKHbI OOMEHBI SHEPTUEH, MaTepueil niau o0eumMu cpasy.



Mapagurma: Ot rpeueckoro paradeiknyai, uto o3Ha4YaeT JEMOHCTPUPOBATH CTOPOHY 3a
ctopoHoii. [lapaaurma — ycTaHOBUBIIMICS MaTTEPH MBIIIJICHHUS WU CIIOCO0 PaCCMOTPEHUS BEICH.

IInasma: BBICOKO AJIEKTpUYECKM 3apsOKEHHbBIE WJIM HOHM3UPOBaHHBIE, 00JaJarolliie Maccou
YaCTHULBI.

Ilnomans mnoBepxHocTHM Mo3ra: YenoBeueckuid MO3r 007aaeT BBICOKUM OTHOIIEHUEM
IUIOUIAIM TIOBEPXHOCTH K 00beMy. [IOBEpXHOCTh CONEPKUT 3apsl. YBEIMUYEHHUE 3apsiia HCIOIb3YeT
OO0JIBIIYIO TUIOIIAb IIOBEPXHOCTH MO3Ta U NoTeHIuana. HepBHas cucreMa 4enaoBeka paboTaeT Ha OUYeHb
BBICOKOM D3JICKTPUUYECKOM MOTEHLMajne. YBEJIWYeHHE 3apsijia Mo3ra BbIpaxkaeTcsi B “00aBOYHOI”
3JIEKTPOMArHUTHOM 3HEPTUM, CTAHOBALICHCS JOCTYIMHOW Ui BBICIIEH MO3rOBOM (PYHKIMH, HAaIpumep,
MHOTOMEPHBIX CXeM U runep@yHKuuid. AKTUBHU3AIMS HEUCIIONb30BAHHOM TUIOIIA U TOBEPXHOCTH MO3Ta
(TO €cThb, MO3TOBBIX KJIETOK) OCYILIECTBIISIETCS IOCPEACTBOM JAEATEIbHOCTU CO3HAHMUS.

IHoaroroBka 3Heprernyeckoro tena: [lpu BemonHenun Texuuku banancuposku OMII,
IIpEeIBAPUTENIbHBIN MpollecC MOATOTOBKM Ha3blBaeTCAd IOATOTOBKOW 3Hepreruueckoro tena. OH
BKIJIIOUAeT B ce0si Cepuio IBMKCHHM W HaMEpEHUH, MpeaiaraeMbIX MPaKTUKYIOINIMM, U HAuYWHACT
rpaHuo3Hyto nupkyiasiuuio 3Heprun depe3 YKC. Ilo cymiecTBy, NpakTUKYIOUIMI yCTaHaBIMBAeT
PE30HAHC C IBM)KEHUSIMU TEXHUKH, COOTBETCTBEHHO, KIIMEHT PEarupyer Ha 3JIEKTPOMAarHUTHOM YPOBHE.
C sueprueii, ceiiuac Oosiee cB0O0AHO ABMKYIIeHcs no YKC, npakTUKyOUIIMI Npo10JIKaeT OCTaBUIYIOCS
qacTb ceanca DMII, Boimonussa a3y, yMeCcTHYIO JIJIsl KJIMEHTa B 3TO BpEMsI.

Iopsaok: Ha kakoM-To ypoBHE, Mepa HHPOPMALIUU BHYTPH CHCTEMBI.

Iotenumnan: O000LUIEHHO, KOHIEMIIHS YHEPTUU UIH pabOThI, 3aMpaeMoil B TOUKe. MoryT ObITh
CO3/1aHbl HMCKYCCTBEHHbIE MOTEHLHAJIbI, IOJSPU3YIOLUIME BaKyyM M pa3MeEIIalollie BHYTPU HEro
KOHKPETHBIN MaTTEPH.

IMorenumanbHas 3Heprusi: HakoruieHHas sHeprusi, AOCTyNHas [UIsl MCIOJb30BAaHUS WIH
MpeBpalleHus B Kakoi-mubo Apyroit popmar.

Hpakrukyrommii: B Texnuke banancuposku DMII, npakTUKyOIMil — TOT, KTO BBIIOJHSET
nporiecc 6aJaHCUpOBKU. YenoBek, noyyyaromuid 0anaHCUPOBKY, OOBIYHO Ha3bIBAETCS “KIMEHTOM .

Ipunuun otnesumocTu: Mnes, uro BemwM OoJbllle HE HAXOJATCS B KOHTAaKTE, CBSI3U WU
OOIIEHUH JIpYT C IPYroM, He MOTYT JAEHCTBOBATh APYr Ha Apyra. HelokaabHOCTh KBAHTOBOTO MUPA U
YeJI0BEYECKOI0 MO3ra IEMOHCTPUPYIOT OOpaTHOE.

IIpocTpaHcTBEeHHO-BpeMeHHbIe TYHHEJIH B THNOTeTHYecKoil Moaen Beenennoii: O0nacts B
npocTpaHcTBe B (GopMe TpyObl, coeauHstomied oaHy obOnacte Bceenmennoit ¢ apyrot — mocm
Ouinwmetina-Pozena. Jlepopmanusi B MONOTHE MPOCTPAHCTBA-BPEMEHHM, MO3BOJSIONIAS JIBUKEHHE U
nepeMelieHne MaTepualbHbIX Bellleld W3 OJHOW TOYKHM B JApyryro. Takue 00JiacTH MOTYT COEAMHSTH
OTIENbHBIE TOYKH B IPOCTPAHCTBE M Pa3jIMYHbIE TOUYKH BO BPEMEHU. ATOMBI — MPOCTPAHCTBEHHO-
BPEMEHHBIE TYHHEIIM B THIOTETHYECKOW Monenu Bceenennoil. Kaxknas Touka HaXOAMTCS B KOHTAKTE C
KaX/10i apyroil. MpllJieHHe U pacCyKJIeHHEe BKIIOYAIOT B ce0sl acCOLMAaTHUBHBIE UJEH, OYEHb HIMPOKO
OTJeNeHHble Jorukoil. Takoe (QyHKIMOHUpOBAaHME BHYTPH MO3ra SBISETCS TMPOSBICHHEM
CYLIECTBOBAHMSI B HEM IIPOCTPAHCTBEHHO-BPEMEHHBIX TyHHENEHW B TUIIOTETUYECKON MOie BeenenHoil.

IIpocTpancTBo-Bpemsi: CiusiHuE WIM COI03 MPOCTPAHCTBA M BPEMEHHU, CO3/at0lllee BOJIOKHO, U3
KoToporo crpoutrcs Bcenennas. CoOBITHS B TpPeXMEpPHOM IPOCTPAHCTBE pPAa3BOPAUMBAIOTCS B
MIPOCTpaHCTBE-BpeMeHH. [IpocTpaHCTBO-BpEMSI COCTOUT U3 YEThIpEX U3MepeHuil. Mbl BO31aeM J0KHOE
OiHIITeiHY 32 100aBlIeHHEe BpeMeHH Kak 4-To u3MepeHus. bupnieH cBs3pIBaeT NMPOCTPAHCTBO-BpEMs C
JTUHAMAYECKOW TEeOMETpHEH, TMOTEHIMAIoOM (3axXBauye€HHOW WU COOpPaHHOW »HEpruer), BAKyyMOM,
MMOTOKOM BUPTYaJIbHBIX YACTHUI[ U CKPBITHIM BOJTHOBBIM ITOTOKOM.

Ilcux0aKTHUBHBIN: OTHOCUTCA K pa3yMy, MEHTAJIBHBIM IIPOLIECCAM, HACTPOEHUIO UJIN BIIUSIOIIECH
HSMOIMOHAIBHOMN CTaOUIBHOCTH.



IIcuxokune3: Ilo omucanuio bupaena, 3¢ ekt cKaqspHBIX BOJHOBBIX MATTEPHOB, KOTOpPHIE
IPOCLUPYIOTCA U3 JBYX MOJymapuid TonoBHOro Mmosra. Iloxoxx Ha [elCTBHE CKaJAPHOIO
uHTepdepomerpa.

Pa3BepHyThlii mopsifok: TepmuH, BBeAeHHBIN (U3UKOM JOKTOpoM J[PBuaom bomom, 4ToObBI
XapaKTEepU30BaTh BHEIIHIOW BUAMMYK DBceenennyro. Baemnss BceeneHnas pasBopaduBaercs U3
LIEJIOCTHOCTU U CBA3AHHOCTU C8epHYNMOo20 nopsioka. Pa3BepHyThIN MOPAAOK HAXOJUTCA B MOCTOSHHOM
oOMeHe U B3aUMOJICHCTBUU CO CBEPHYTHIM. bOM MCIOIB3yeT TEPMHUH TOJI0IBHKEHUE, YTOOBI ONUCHIBATh
MHTEPAKTUBHBIA IIPOLIECC Pa3BEPHYTOrO IOPSAIKA, Pa3BOPAYMBAIOLIETOCS W3 CBEPHYTOro. BHemHss
Bcenennas pasBopauMBaceTCsl M3 LEJOCTHOCTH M CBS3HM, XapaKTEPHBIX JUIsI CBEPHYTOrO MOPSAKA.
Otcrona, CBOMCTBA LIEJIOCTHOCTH U CBA3AHHOCTH HEOTIEIHMMBI OT Pa3BEPHYTOI'O MOPAIKA WIA BHEIIHEH
Bcenennon.

Peanbnocthb: (1) Bce okpyxkatomiee, BKIOYasi KaK JI0KAIbHble, TAK U HEIOKAIbHblE ACTIEKTHI
Bcenennoii. (2) KomOuHMpOBaHHBIN B3IJIs Ha CYIECTBOBAaHHUE, MOJJAECPKUBAEMBIH HHIWBHUIYYMOM,
Oazupyrouuiics Ha CTPyKTypax BEpOBaHUH, CO-TBOPEHHBIX COOBITHSIX, 0OBEKTaX U CYIIHOCTSX.

Pe3onanc: bbITh HacTpoeHHBIM, OBITH B CHMMATUH, BUOpHpoBaTh Kak onHO. CocrosiHUeE,
CYHIECTBYIOIIEE MEXAY JBYMS CYIIHOCTAMH  WJIH CHCTEMaMH C IIOXOKMMH CBONCTBAMH WU
XapaKTepUCTHUKAaMHU U MO3BOJISIOLIEE MPOUCXOAUTh 00MEHY MHpopManueil (o0ueHuto). EcrecTBeHHBIM
puT™, BubOpanus, kojaedaHue WIM 4acTOTa CUCTEMBbI, OTHOCSIIUECS K narrepHy win ¢opme. Korna Ha
CUCTEMY OKa3blBae€TCs BHEIIHEE IEPUOJNYECKOE BIMSHUE, Ybi 4YacTOTa paBHA €CTECTBEHHOMY
CBOOOJTHOMY KOJIEOAHHUIO CUCTEMbI, aMIUIMTY/1a KojeOaHHsl CTaHOBUTCA Ooiblie. ['oBOpSAT, 4TO cucremMa
HaXOJHUTCSI B COCTOSIHMH pe3oHaHca. [Ipu pe3onaHce mporcxoaut oOMeH nHpopMaluei (B hopme) win
sHeprueil. CuctemMbl MOTYT OBITh HACTPOEHBI O CBOMX PE30HAHCHBIX CBOMCTB; B 3TOW TOYKE BHYTpPHU
CUCTEMBI NPOMCXOAUT BUOpamus uian pesepOepanus. Martepusi — nposiBIEHHE CKaJISIPHOIO pe30HaHca
WK cTosiuuX BoiH. Ecnu Bbl moadepere MOAXOAAMMN “TOH” CHUCTEMBI M 3aIlyCTUTE €€ KOHKPETHYIO
PE30HAHCHYIO 4acTOTy, OHa “‘CIOeT”’ BaM OTPa)KEHHYIO NecHI0. Takas oTpakeHHas MECHS MOXKET JaThb
uHpOpMalNIO, TEPBOHAYATIBHO 3alepTyI0 BHYTPU CTPYKTYpbl cucTeMbl. OOcyxIeHHe pe3oHaHca
BBOJIUT MOHSATUE CUMITIATUYECKON BHOpAIK, KOTOPOE OTHOCUTCS KOHKPETHO K JIBUKEHHUIO CICTEMBI B €€
COOCTBEHHOW PE30HAHCHOM YacTOTe MOCPEICTBOM SHEPIMH BHEIIHEH CUCTeMbl, BUOpUpPYIOLIeH Ha TOMN
xe camoil yacrtore. C MOMOIIBIO CHMIIATUYECKUX BUOpanuil mpoucxoauT mnepeHoc sHepruu. Korma
CHCTEMBI HACTPOEHBI IPYT Ha JIpyra, SHEPreTUYECKUE MaTTEPHBI OJJTHOW CUCTEMBI MHAYLUPYIOT IOXO0KHE
MaTTepHbI BO BTOPOil. UeM BbIllle CTENEHb HACTPONKU MM CUMIIATUU MEXIY ABYMsI CUCTEMaMH, TEM
Oomplie 3TO BO3MOXHO. HacTpoiika Mexay JAByMS CHCTEMaMH O3HA4yaeT, YTO CYLIECTBYIOT
rapMOHHYECKHE aKKOPbl — CO3BYUHE.

CoBepiieHHass CUMIIATUS WM TapMOHMSI MEXIy ABYMS CHCTEMaMU 3aBUCHUT HE TOJIBKO OT
HaXOJIIUXCS B CO3BY4YMH 4acTOT. Co3ByuHe JOKHO JIOCTUTaThCsl Ha YPOBHSIX BCEX BHUOPALIMOHHBIX
KOMIIOHEHTOB, BKJIIOUas T'AapMOHMKM M 4YacTU4HbIE IapMOHMKHM. Korja BO3HMKaeT Takas CHUTyalus,
LEJIOCTHBIE CHUCTEMBbl (QYHKIMOHUPYIOT Oojiee THaAKOo, C MHHHUMAJIbHBIM CONPOTHUBIEHUEM U
JMCCOHAHCOM, CO3/1aBasi CBOOOHBIE OT CONPOTUBIIEHUS CXEMbI M CHCTEMBl. DTO CHCTEMBI OTPOMHOMN
3¢ (HEeKTUBHOCTH M MOIIHOCTH. Y CTaHABIMBAIOUIMICS MeXAy OOBEKTaMU WM CHUCTEMaMH PE30HaHC
CO3/1a€T MEXJIy HMMH CTOSIMME BOJIHBI. B HEKOTOpBIX ciydasX, pe30HAHC MOMKET CO3JaBaTh CTOSYME
BOJIHBI MKy IBYMS CHCTEMaMHU.

Pesonancnas  Hacrpoiika: Ilpomecc  3amycka — €CTECTBEHHBIX ~ BHYTPEHHMX — WIH
MEXMPOCTPAHCTBEHHBIX IEJIbHBIX COCTOSTHUI BhIpaBHUBAHUS, HHTETPAllUU U OajlaHCa BHYTPHU CHCTEMBI.
CBs3aHHBIM C TOTOKaMHM CHUCTEMBI Pa3yM/MO3I, POCT BBIpaBHUBAHUS, KaIMOPOBKM M CHHXPOHHBIX
B3aMMOOTHOILICHUI ¢ ri1aBHOM ochio Co3HaHus “uenoctHoro cyimecrtBa’. HacTpoiika mposiBisieTcs: B
BUJIC PACUIMPEHHBIX COCTOSHUN BHYTPEHHEH CBA3aHHOCTH — 00beuHeHus ¢ uenbM. (Cm. Kanubposka)



PHK (pubonykiennoBas kuciaora): [Toxoxas va JJHK, PHK — 3T0 nmHeliHbIiA, 0OBIYHO OTHO-
CIMPAJIbHBIN MOJIMMEP PUOOHYKIEOTHIOB, KQXKIbIH U3 KOTOPBIX COAEPKUT MOJIEKYJy caxapa — pubosy,
CBsI3aHHYIO ¢ (ochaTHON TPYIIOH M OJHUM M3 YETHIPEX a30THBIX OCHOBAHUU: AO0EHUHOM, 2YAHUHOM,
yumosunom unu ypayurom. PHK Haxonutcs Bo Becex KMBbIX KieTkax. OHa KoaupyeT MHGpOpMalHIo,
HEO0XOAUMYIO ISl CHHTE3a IPOTEUHOB, B COOTBETCTBUH C MHCTPYKIUSAMHU, oiydyeHHbMu oT JTHK.

CamonaBoasimasica dHeprusi: B mnpounecce Texuuku banancuposku OSOMII, sHeprus
VYuusepcansHoii Kamu6pyemoit Cetn (cM.) omrymaercst Kak TeKyIlas U CaMOOPTraHU3YIOMAsCsS BHYTPU
[OJIT TOJI yIpaBJIEHWEM TIpoliecca Oosiee BbICOKOro u3MepeHus. CleqoBaTellbHO, €O CTOPOHBI
MPAKTUKYIOIIEr0 HEe HY)KHbI HU TaJjaHie, HU aHaIu3, HU cyxJeHue. CaMblil OJaronpusTHBIN pe3yinbTar
JUI KJIINEHTA CO3/1a€TCsl POCTHIM CJICJOBAHUEM TEXHHUKE.

Camoopranmsanus: CrnocoOHOCTh Bcero xuBoro. CIIOHTaHHOE TOSBJICHUE MOPsAKa BHYTPU
cucreMbl. Yem Oojbllie CTENEHb CIOXKHOCTH WM CO3HAHUSA/OCO3HAHUS JKUBOTO, TeM Oosblie
CIOCOOHOCTh K caMoopraHu3anuu. JKHuBoe — 3TO OTKPBHITHIE CHCTEMbI, HAXOASAIINECS B HEMPEPHIBHOM
B3aMMOJECHCTBUM CO CBOUM OKpykeHHueM. CaMoOpraHu3anus — MpOsIBICHUE CKPBITOTO MOPsIKa, KaK TO:
PE30HAHCHBIX BHOPALMOHHBIX PEXUMOB U COCTOSIHUN, BUPTYaJbHBIX YPOBHEH PEaNbHOCTH, C8EPHYMO20
Hopsiika, 6uonois, TOHKUX WIK MOP(POreHEeTUUYECKUX Moel, MOPPHUUECKOr0 Pe30HAHCa, HEMPEPHIBHOIO
MIOTOKA “pa3syMHOI” 3HEpPruM, CyIIECTBOBAHMSI CUHTPONUYECKUX YCIOBHUH, XaOTHUYECKOTO aTTPaKTOpa,
IFCOMETPUHU JKU3HHU, KBAaHTOBBIX MH(DOPMAIMOHHBIX TOJICH, “0bpamnozo Oeticmeus’, B3aUMOJCHCTBUS
pa3yma M MaTepHuM, BJOKEHHBIX WM BIPECOBAHHBIX “HeTenb’, (-OMT HMH(OPMALMOHHBIX BOJIH,
B3alMMOCBS3aHHOTO TIIOJSI CO3HAHMS, TapMOHMYECKHMX B3aMMOOTHOLIEHUH MEXIYy TI'€OMETPUYECKOU
¢dopMoOii, 3BYyKOM M CBETOM, B3aMMOJCHCTBHEM MEHTAJHHOTO IO Ha CyOKBAaHTOBBIX YPOBHSX
PEAIIBHOCTH MJIU NPSMOT0 BMEILIATENbCTBA CO3HAHUS.

CamooTrHOocMMoOcTh: OO0IeHne, B3aUMOOOMEH M OOMEH MEXJy MCTOYHHKOM U MPHUEMHHKOM.
JIBYXIIOTOYHBIM mporecc, GyHIaMEHTaIbHBIN I KaKJIOro B3auMozeicTBus. B3anMooOMeH mexay
KBaHTOBOIN BOJIHOM U €€ OTpPaKEHHBIM IPOCTPAHCTBEHHO-BPEMEHHBIM COOTHOILIEHHEM MM 00pazoM.
CaMOOTHOCMMOCTh — B3aMMOJIEHCTBHE ce0s CO CBOMM 00pa3oM, Npollecc, JeKalluidi B OCHOBE
camMoopraHu3anuu. BusyanbHO, 3Ta KOHUENIMs U300pakaeTcs CHUMBOJOM OECKOHEYHOCTH WU
BOCbMUOOpa3HOM MeTIeH.

CaepHyTbiii nopsiiok: Tepmun, BBefeHHbIN pusukom [Bunom bomom ans xapakTepuCTUKU
CKPBITOTO WJIM CBEPHYTOTO IOPsIIKAa BBICIIEH pealbHOCTU. BHemHsAs BceneHHas pasBopauuBacTcsl W3
LIEJIOCTHOCTHU U CBA3aHHOCTH, KOTOPbIE SBJISIOTCS XapaKTEPUCTUKAMU CBEPHYTOro nopsiaka. CBEpHYTHIH
MOPSI0K — CyOKBAaHTOBOE COCTOSIHHE.

CeeprpiBaHMe (KOJUIANC) BOJIHOBON (pyHKuMU: Bo3neiicTBHEe Ha KBAaHTOBYIO CHCTEMY BCEX
KBAHTOBBIX BEPOSITHOCTEH, OMpPEEIISIONINX BHIOOP OJHOTO ONPEIECICHHOIO M BEPOSTHOIO pe3ysbTaTa.
Takoil pe3ynpTaT CTaHOBUTCS NPOSBICHHBIM B (u3nueckoil peanbHOCTH. CO3HaHME HUIPaeT poJib
KOHKPETHOTO M OKOHYaTeNIbHOro BbIOOpa. CO3HaHUE — CPEACTBO, CBEPTHIBAIOIIEE BOJHOBYIO (DYHKIIHIO,
9TOOBI MaTEPHUAIIN30BaTh COOBITHE B HAIIEM (PU3MUECKOM MHUpE.

CaepxcBeroBasi: bricTpee, 4eM CKOPOCTb CBETA B BAKyyMeE.

CgepxnpoBogumoctb: TeueHue ©60e3 comnporuBieHus. OueHb BBICOKAs MPOBOJUMOCTH
anekTpuyeckoro noroka. ['opopsr, uro JIHK — cBepxnpoBogHuk. HekoTtopbie MeTaibl, N3BECTHBIE KaK
ORME, sBusifoTCS CBEpXIpPOBOTHUKAMH IIpH KoMHaTHOHW Temmeparype. [ORME — monoaToMHBIC
JJIEMEHTBI, Oesble MOpOLIKH, HeKoTopble cocTaBmsitone JIHK u  momorator  cBoiicTBam
ceepxmnpoBoaumoctu JJHK. Kaxercs, Takue maTepuansl MOTYT BIMSTh Ha 3(QHUpPHBIE SHEPreTHUECKUE
0JIsl. | CymiecTByeT B3aUMOCBSI3b MEXKAY JJIEKTPOHHBIM IOTOKOM M THpeoOpa3oBaHHEM CBETa.
CBepXImpoBOAUMOCTE accoruupyercs ¢ gesutanueid. Ecim pyka npoxonut yepe3 ORME mopomiku, onn
Oyayr ‘“neButupoBarh’ Ojaromaps MarHuTHoMy momto B pykax! [loToku, HaBeneHHbIE B



CBEPXIIPOBOJSAIINX MaTepuanax, COXPAHAIOTCS Ja)Xe MOCie YIAJEeHUs HABOASILErO0 UX MarHUTHOTO
TOJISl.

Cgert: 3b10b (mynbcanys) naToro u3Mepenus. CoeuHsIeT MaTepHIO ¢ MPOCTPAHCTBOM BBICILIETO
u3MepeHusi, U0 OHa HAXOJUTCS B HEMPEpPhIBHOM B3auMOACHCTBHH ¢ (GoToHAMU (CM. (OTOHBI H
Mmatepusi). Komebanwe B u BHe BpeMeHH. B Oonee o00meM CMbICIEe, BHIUMBIA CBET — 3TO
3JIEKTPOMAarHuTHOE u3nydeHue B nojoce oT 400 (puoneroBoe) no 800 (uadppakpacHoe) HaHOMETPOB. He
Bce (hoToHBI cBeTa BUAWMBL. DOTOH CBETa — MOCIAHHUK AJIEKTPOMArHUTHOTO IIOJIS, MEPEHOCYUK U
Hocutenb uH@opmanuu. CBeT HeceT TUIEPIPOCTPAHCTBEHHYIO MOACTPYKTYPY — BHE IPOCTPAHCTBA U
BpeMEeHHU. JleMOHCTpUpYET BOJHOBYIO M 4YacTHIIEOOpa3HYIO JIBOMCTBEHHOCTb, IIOTOMY YTO
OJTHOBPEMEHHO OXBaTbIBaeT (PU3MUYECKHE U THUIEPHPOCTPAHCTBEHHBIE H3MEPEHUS. Hocwurens
OMOdHEPTUH KUBBIX OPraHU3MOB. MO3r' U HEBHAs CHCTEMa OOILIAIOTCS MOCPEICTBOM OCHOBAHHOHM Ha
CBETE CUCTEMBbI Iepenayd. buonornyecku )uBoe oOIIaercs mocpenctsom 6modoToHoB. KoMmoHeHT
CBETa HE MOXXET ObITh SKPAaHUPOBAH METAUIMYECKUM SKPAHOM, MO0 OH MEXKIPOCTPAHCTBEHEH —
JIBUTAETCSl BHE HAILIEr0 “NPOCTPAaHCTBA-BpeMEHM . “BOJOKHO” mayTHH, CO3JAOLIUX SHEPreTHYECKOe
10JIe YeJloBeKa, 00pa3yeT NMpOCTPAaHCTBEHHO-BPEMEHHYIO ceTh. CBET rapMOHHMYECKHM COOTHOCHUTCS CO
3BYKOM M TeomeTpudeckoil ¢popmoil. CBeT — KOMIOHEHT MaTepuu. Hocutens HEUTPUHHBIX BOJH (CM.
Hefitpunnas BonHa). benbiii cBeT HeceT Bce mBeta. CBET MEPEHOCUT ToIorpaduuecK KOIUPOBAHHYIO
nHpopmarnuto Bceit Beenennoi.

Casi3aHHOCTD (KorepeHTHOCTB): CyIIeCTBOBaHNE ONPECIEHHBIX (Pa30BbIX B3aMMOOTHOLIEHUN
(“B HOTY”) MEXIy OTIEIbHBIMU BOJIHAMH, MaTTEpHAMU MK cucTeMaMu. CBS3aHHOCTH TMO3BOJSET
poucxXoIuTh dpdexram naTepdhepeHnny, nepeaade HHGOPMAIH U YCUIICHUIO CUTHAJIA.

Casur napagurmpl: OyHIAMEHTAIBHBIA CABUT B CBEPXKOHIENUUSAX WJIA BCEMHPHAs TOYKa
3peHMUsI, YIPABJISIONIAs HAYIHOU paboTOM.

CereBas cTpykrypa Bakyyma: Cm. BakyyMmHas ceTeBasi CTpyKTypa.

Cerb: YIopsI0ue€HHOE PpACIOJIOKEHWE WM TepUoauYecKas CTPYKTypa B JBYX MiIu Oolee
U3MEPEHUsX, XapaKTepPU3YIOIIasAcs YHUKAIbHBIMA I€OMETPUYECKMMU (OpPMaMU MM COOTHOILEHHSIMH.
B nHamem oOCyXIeHHH, CETb — 3TO TaKXe€ 4acTb MHOTOMEPHOH CXeMbl. Y3IIbl CETEBOW CTPYKTYpbI
CTaHOBSITCS COEJUHMTEISIMU, WM TUIEpKAaHAIaMHU, U IMpeoOpa3oBarelssMU OJHOTO BUAA SHEPIUU B
npyroii (cM. Kpucramnueckuit)

CumOmo03: OTHOIIEHHME B3aUMHOM BBITOABI CBSI3aHHBIX WM BKIIOYEHHBIX JJIEMEHTOB
00beIMHEHNS.

Cumnatrnyeckasi Buopaumsi: KoHKpeTHO OTHOCUTCS K JABHKEHHMIO CUCTEMBI B €€ COOCTBEHHOM
4acTOTe MOCPEICTBOM TMPUIOKEHHON HHEPruM BHEIIHEH cucTeMbl. BHemHsAs cuctema BUOpUpYeET Ha
TOM e camoit yactote. [lepenaua sHepruy MPOUCXOAUT MOCPEACTBOM CUMIIATUYECKUX BHOpalIUid.

Cumnartus: B HacTpoiike ¢ uinu B rapMoHuu ¢ apyrou cucremort (Cm. ['apmonmst).

Cunrponunyeckue siBjenusi: Co3nanue oOpaTHON SHTPONUU (HETIHTPOIIMH) MIIM BO3BpAIllEHHE
OecropsiIOYHOT0  COCTOSHMS B mopsiaok. [lpomecchl, “nomuuHstoniviecs” BTOPOMY — 3aKOHY
TepMOAMHAMHUKH. CHHTPONMUYECKUH MPOIEeCC MOXKET MOHMXKATh SHTPONUI0 (OECTIOpSIOK) CHUCTEMBI.
CHHTpONUYECKHE YCIOBUS MOTYT OBITh YCKOPEHBI pa3HOOOpa3HeM BHEUIHMX WJIM BHYTPEHHUX
¢dakxTopoB. OHM BKITIOYAIOT B ce0si: MpUOaBICHNUE SHEPTUU WM MHPOPMALIUU B CUCTEMY; obecrieueHue
BHEUIHUX YCJIOBUW MAarHUTHOTO TIOJS, CO3JAIOIIEr0 CHHTPONMYECKHE Te4YeHHs; oOecredeHue
CBSI3aHHOCTH B KBAHTOBOM COCTOSIHUU; HACTPOMKY, BXOX/IEHHUE B (Pa3y MM pe30HAHC MEX/Y BHEITHUMHU
Y BHYTPEHHUMH COCTOSAHUAMU. CUHTPONUYECKHUH Mmpoliecc He 0053aTeabHO TpeOyeT BBOJa SHEPTUH.

Cunxponnctudnoctsb: (1) Tepmun, BBenennslii Kapinom FOHroMm u oTHOCAImMICS K 3HAYMMBIM
coBnajieHusIM. (2) CUHXpPOHHUCTUYHOCTh OMKCHIBAET CUTYAIMIO, KOT/Ia Hallleé BOCHPUSITHE KOHKPETHBIX
COOBITHI CO3AaeT OUIYIIEHUE TOTO, YTO OHU KAaKUM-TO 00pa3oM CBsI3aHbI, Ja)ke HE CMOTPS Ha TO, YTO
MBI HE MOKEM SICHO BHJIETh MEXaHM3Ma TakuX cBs3ed. lHoraa Mbl mepexuBaeM coObITHSI BO BpEMEHH,



KOTOpO€, KaXKeTcs, CIIELHaIbHO CO3/1aHO AJIs YAOBJIETBOPEHUS HAIIMX HYXJ UMEHHO B 3TOT MOMEHT,
XOTS CaMU 3TH COOBITUS KaXyTCS CIy4YalHBIMM M HE IUJIaHUPOBANIMCh HaMU. CHHXPOHUCTHYHOCTD
[10/Ipa3yMeBacT HEBUAUMYIO CHIIy B AEMCTBUU, PEarpyoIly0 Ha B3aUMOCBSA3b MEX1Y BCEMU BElLllaMH,
U SBISIETCd yKa3aHUEM Ha TO, 4TO paboTaeT yHUBEpPCAIbHOE paBHOBECHE, MPUBHOCS COOBITUS, B
KOTOPBIX MBI — YYaCTHUKH, HAOIIOAATEIN U CO-TBOPIBL. DTO UCTUHA; UMEET JIM MECTO CO-TBOPEHHE Ha
WJIM HUKE YPOBHS Halllero HACTOSIIETO YPOBHS CO3HATEIILHOTO OCO3HAHUSI.

Ckansgp: B wmaremaruke, cKajgsp OTHOCUTCS K BEJIWYUHE, COCTOSLIEM W3 EIUHUYHOIO
BELIECTBEHHOI'O YHWCJa, HCIOIb3YEeMOro [UIsi W3MEpPEHHs BeIMYMHbI WM pa3mepa. Hampuwmep,
HU3MEpPEHUE HAIMPSHKCHHSI, MACChl U TEMIIEPaTyphl MOTYT OBITH OMHCAHBI KaK CKAJISPHBIC KOJIWYECTBA.
OTHOCHUTCS TOJNBKO K BEIMYMHE WM KoiuuecTBy. CKalpHBIE KOJIMYECTBA MOTYT COJEPXKAaTb
BUPTYyaJIbHBIC TOACTPYKTYPHI B N-MEPHOM MIPOCTPAHCTBE.

Ckansipuasi BosiHa: Kose6aHus HampspDKEHHOM SHeEpruu B Bakyyme. Takue KoseOaHus
cojiepKaT BUPTYaJIbHYIO MAaTTEPHUPOBAHHYIO MOJCTPYKTYPY M SBISIIOTCA MPOIOJIBHBIMU CKATBIMH
BOJIHAMHU MPOCTpaHCTBa-BpeMeHH. CKalsipHas BOJIHA CIIOCOOHA MBUTAThCA B 4-M U OoJiee U3MEPECHHUSIX.
OnHa MOXXET ABUTaThCs TOJILKO BO BPEMEHH, U3MEHSS €ro TeUSHHE, TPAaBUTALIMIO UM CBOMCTBA 00BEKTA;
OHa MOKET JIBUTaThCsl TOJIBKO B IMPOCTPAHCTBE C OCTAIOIIMMCS CTAOMILHBIM BPEMEHEM; WJIM JBUTATHCA
B KOMOWHAITUSX JIBYX BBIIICOMMCAHHBIX PEKUMOB. J[pyriMu CCBUTKAMH Ha CKAJSIPHBIC BOJHBI SIBIISTFOTCSI
BosiHa Tecnpl, TpaBUTAIIMOHHAS BOJIHA, SJICKTPOMArHUTHBIE 3BYKOBBIE BOJIHBI, 3JIEKTPOrPaBUTAIIMOHHAS
BoiHAa. CKaJisipHBIE BOJHBI — HTO BHUOPALIMOHHBIC BOJIHBI, KOTOPHIE MOTYT OBITH CIUIIKOM MAajbIMH,
94TOOBI MPOOUBATH KBAaHTOBBIM MOPOT, HO BCE elle peabHbIMU. OHU HE OTpaHUYEHbl CKOPOCTHIO CBETA,
TUIEPIPOCTPAHCTBEHBIE U CBEPXCBETOBbIE. BUP/IEH paccMaTpUBAET CKAISPHYIO BOJIHY KaK COCAUHEHHE
AJIEKTPOMAarHeTU3Ma U IrpaBUTAIIH.

Craasipuplii nepeBoauuk: I[Ipubop, crocoOHBIM NpeoOpa3oBBIBATh AIEKTPOMATHETHU3M B
CKaJIsIp, a CKaJISIp B 3JIEKTPOMArHeTU3M.

Cranasipuplii moreHnuad: C TOYKM 3peHHsS 4YacTHIlbl, BuUpIeH ompezaenser MOTEHIMAT Kak
MOTOK BUPTYaJbHbIX 4yacTHl. KOHCTpyHpoBaHMe MOTEHIMaga — KOHCTPYHUPOBAHHE CaMOM T€OMETpHH.
[ToTenmansl MOTYT BBIpaKaThCsl KaK MOTEHIIMAIBI BHYTPH MOTEHIIMAJIOB, YTO BBIPAYXKAETCS B CKPBITHIX
MOpsiIKaX M3MEpPEeHUst BHYTpU moTeHuuana. Kaxnaplii mnocienyronmil pa3BepHYThIM MOTEHIHAI
MPEJICTaBISIET COO0OM TOPSAOK Oojiee BBICOKOTO H3MEpEeHUs, Hampumep, S5-ro, 6-ro, 7-ro u T.nI.
M3MEPEHUS] TUIEPIPOCTPAHCTBA. bUpAEH Ha3bIBa€T KOHCTPYMPOBAHUE BHYTPEHHErO MOTEHIIMAJA
MepHOCThIO  (opmatupoBaHueM). CKaJspHBII THOTEHUUAI COAEPXKUT B cede  N-MEepHYIo
MIPOCTPAHCTBEHHYIO TOJCTPYKTYPY, KaX10€ H3MEPEHUE KOTOPOH siBisieTcs Bce Oomee u Oojee TOHKOM
00J1aCThI0 TUTIEPIPOCTpPAHCTBA. [lOTEHIMANBI MPEACTABISIOT COOOW WCKPUBIICHUSI WU HW3THOAHUS B
BaKyyMe€ WJIH TMPOCTPAaHCTBE-BpeMeHU. MoryT OBITh CO3/[aHbl HCKYCCTBEHHBIE TOTEHIIUAII,
MOJIIPU3YIOIINE BaKyyM M pa3Mellaroliie B HEM 0cOOble MaTTEPHBI.

Crauasipublii pe3onanc: Crosiuue CKaJsipHbl BOJHBI B PE30HAHCHOW moyiocTu. Ero moxHO
Habo1aTh, KOrJa JiB€ OOBIYHBIE 3JEKTPOMArHUTHBIE BOJHBI COENUHSIOTCS BMECTE, HO TOYHO IO
yriaoM 180 rpamycoB. BuemHe He HaOMIOZaeTCs HU DIIEKTPUYECKHX, HU MArHUTHBIX TIOJEH.
Obnagarommuye Maccoil 00bEKThI — IPUMEPHI CKATIIPHOT'O PE30HAHCA CTOSAYEH BOJHBI.

CooTHomienue ¢Qoron/marepusi: BomHa »srekTpoHa, coBmajamomas 1o ¢asze C  ero
AHTUYACTHIEH (aHTUMATEpHeil) MO3UTPOHOM, co3faeT (oToH cBera. [KoHIenmusi CTOJKHOBEHHS
MaTtepun/antuMatepur| Ha yMecTHOM »HepreTHueckoM ypoBHE, (JOTOH CHOBA MOXKET MPEBPAIATHCS B
MaTEpUIO U aHTUMATEPHIO.

Crpyna: Camas dynmameHTanbHas, HEpacHaJaroIascs, OJHOMEPHAs HUTEBUIHAS CYITHOCTb.
CrtpyHa — ocHOBa Teopuu cTpyH. CTpYHBI JOMYyCKAIOT pa3HOOOpa3ne pexKuMOB, TATTEPHOB U BHOpAITUH.
OHu onpenensitoT NPUPOY CHUII, TPOSBIISIIOIIUXCS B HAILIEM TPEXMEPHOM MUDE.



Taiiu3bl: [IpeBHekuTaiickas Qu3uveckass U MEHTAlbHAs AUCHIUIUIMHA, TIOXOXKas Ha IUTYH,
IIPAKTUKOBAaHUE KOTOPOM IIOMOracT pa3BUBaTh YBEIWYMBAIOIIEECS OCO3HAHME TOHKHX DHEPIUM
KU3HEHHOU cuiibl (11n) 3eMiu U Tena. CylecTBYIOT pa3jIMuHble CTUIM Talu3bl. “Msrkuil” cTuib O4eHb
IIOXO0’K Ha JIETAaHTHYIO TaHUEBAIbHYIO (JOPMY U MOMOTAET JOCTUIaTh OOJBIIEro paBHOBECHs Tejla, yMa
u nayxa. Kuraiiupl cumraror Taiimssel ¢opmoir muryn (cm. Lwuryn). I[lpakTukoBanue TaWI3bl —
BEJIMKOJIETIHBIA CII0CO0 MOMOYb YJIYUIIMTh 3JOPOBbE T€Ja U MPUBHECTH MUDP B yM. Tal3bl OCHOBaH Ha
KOHUEMNIUAX UHb-SH.

Taxuon: CBepxcBeToBas yacTULA, KOTOpasi, Kak coo01aroT, pearupyer Ha Co3HaHUe.

Tenzopubiii mnorenuuan: HaxomieHne 53HepruMm B TOYHO OINPEACICHHOW IIOJIOCTH,
XapaKTepU3yolleecsl HAKOIUIEHUEM YHEpIUn 0e3 SHEPreTHUYecKoro noToka.

Ten3zopbl: B Ouonormueckoil cucreme, CyImIECTBYIOT MHOTOMEPHBIE WMIYJIbCHI OTPAKECHUS
CO3HaHUS, CIIOCOOHbIE ME€HEPUPOBATH PA3JIMYHbIE (CKAIAPHOIO THIA) MOTEHLHUANbl. DTH HNOTEHIMAIbI
cOo3MatoT mout, sBisromuecs Exuaeivu [omsimu, 00beIMHEHHBIMU C CO3HAHUEM M DMOITHEH.

Teopusi crpyn: Equnas teopust BeeneHHol, nocTyIupyromas, 4To CTpyHa SBJIAETCS OCHOBHBIM
CTPOMUTENbHBIM OJOKOM Hpupojbl. Teopus cTpyH paccMmarpuBaeT Kak 11-Tu, Tak u 26-TU MeEpHBIE
CTPYKTYpPBI PEAJIbHOCTH.

Tecaa: /I-p Hukomna Tecna — ¢usuk, uzodperarens, TMTaHT MBICIIK U TeHui 19-ro u 20-ro BEKOB.
Nwmes na cuery cBoimie 600 marentoB u 1200 uzobpetrenuii, Tecna nan MUpy 3JIEKTPUUYECKYIO CUCTEMY
IIEPEMEHHOT0 TOKa (Hapsly CO MHOTMMM JApyruMu Bkiagamu). Otpeitue BOJIHBI Teciabl —
TUIEPIPOCTPAHCTBEHHOM CKaJIApHOW BOJHBL. CTpaHHO 3TO MM HE CTPaHHO, 3aBHCHUT OT BalleW TOYKH
3peHusi. Tecna 3asBiisi1, 4TO NMPEOBIBAET B €KEJHEBHOM BUPTYaJIbHOM KOHTAKT€ C BHE3EMHOM KU3HbIO!

Texuuka banancupoBku IMII: IIporecc pezoHaHCHON HACTPOUKH (uyHOU) YHUBEpCATHHOU
Kamubpyemoirt Cetn (YKC) mocpeAacTBOM B3auMOJEHCTBUSI YEIOBEKAa C YEJIOBEKOM. JTa TEXHUKA
co3naHa u paspabortana Ilerrn ®denukc [labpo. JTo HOBas sHepreTHyecKas CHCTEMa, YCKOPSIOIAs
o0benuHenue Jlyxa u 6uMoaoruu.

Tonkue 3Heprum: Bce cymectByronme Bo BceneHHOM sHepruu, 1uO0 HEM3BECTHBIE, JHOO
MPUHATBIE OPTOAOKCAIbHOM HaykoW. TepmMuH ‘“momnkas” BrepBble ObLT BBEIEH OWHIITEHHOM JUIS
OIMCaHUs YHEPTHU, HAIIPSIMYIO HE U3MEPSIEMBIX HAYKOMH.

Topcuonnoe moJie/BosiHbI: KpomMe U3BECTHBIX TPAAMIMOHHBIX KJIACCHUECKHUX IOJIEH:
3JIEKTpOMarHeTH3Ma U rpaBUTAlliH, CYIIECTBYET TPEThE I0Je, OKa3bIBaloIIee JOIrOCPOUHbIe I (EKTHI.
TopcuoHHOEe MOJE — CIEACTBUE CBOWCTBA YIJIOBOIO CIMHA WM BpalleHus. KoJJIeKTUBHBIE CIHHBI
00BEKTa HaKJa/AbIBalOTCA (CKJIAIbIBAlOTCSA), YTOOBI CO3/7aBaTh BOKPYTI ce0si yYHHMKaJbHbIE MATTEPHbI
B3aUMOJEHCTBUS (MHTEpPEpEeHINN), SBIAIOMKEcS ToiorpaguueckuMu MHGOPMALMOHHBIMU TOJSIMHU.
Bynyun runepnpocTpaHCTBEHHBIM (BHE MPOCTPaHCTBA-BPEMEHH) M OBICTpee CKOPOCTH CBeTa,
TOPCHOHHOE II0JI€ MEPEHOCUT HHPOPMAIUIO 06e3 mepeHoca OSHEPruH. TOPCHOHHBIE MO
B3aMMOJICHCTBYIOT C JAPYrMMHM TOPCHOHHBIMHM MOJsIMH, oOMeHMBasch HH(popmanueil. B pycckoit
JuTepaType aypa OIMCBIBAETCS Kak TOPCHOHHOe moje. OHo Takxke oTHocuTcs K Enmnomy Iloiro
OliHmreliHa. TepMuH “TopcHOHHOE MOJIE” IIMPOKO UCHOJIB3YETCS B PYCCKOM JnTeparype. B 3anagHom
MHUpE, TepPMHUH, HCIOJIb3yeMblii bUpAeHOM UM Ha3bIBaeMblil CKATSIPHBIMH BOJHAMMU/TIONSIMH, KaXeTcs,
MMEET aHAJIOTMYHOE 3HAu€HHE. 3alaJHOMYy MHpPY €Ill€ MHOIOE€ IPEICTOUT HCCIEN0BAaTh U IMOHATH O
TOPCUOHHOM Tosie. MoO3r B3aMMOJIEWCTBYET C BaKyyMOM, CII€JOBAaTe€IbHO, €ro MOXHO Ha3BaTh
TOPCHOHHO-TIOJIEBBIM IPUEMONEPENATUNKOM (IPUEMHHUKOM-U3ITy4aTeNIEM), YTO aHAJIOTMYHO TOMY, 4TO
MO3r OBLI Ha3BaH CKaJSPHBIM HMHTEPHEPOMETPOM. OHEPreTUYEeCKUEe CUCTEMBI  00pas3yroT
UHTEp(EPEHIIMOHHBIC BOJHOBBIE MATTEPHBI HA OCHOBE CO3JaHUs ToJIOrpaguuecKux MHPOPMALMOHHBIX
nosieit. TopcuoHHOE MoJIe MOKET OBITh MOHATO KaK Takoe moJjie. PaccMarpuBaiiTe TOpCHOHHOE TI0JIE KaK
[10JIE-COEIUHUTENb, TO €CTh, COEAMHEHHE MEXAY OJJIEKTPOMArHETU3MOM M TpaBUTALMENH WIH
COCUHUTEIIb C 3JIEKTPOMAarHUTHBIM I10JIEM.



YKC: Cm. YausepcanbHast Kanubpyemas Cetb.

YabstpaguosieroBoe usiryuyenne: OTHOCUTCS K HEBUAMMOMY YIbTPapUOIECTOBOMY U3ITYUEHUIO
AJIEKTPOMAarHuTHOro crekrpa. HeBuaumoe uznydeHue ¢ JJIMHOM BOJHBI B nosoce oT 380 HaHOMETPOB
(rpaHUYHUT C PUOJIETOBBIM) 10 4 HAHOMETPOB (TPAHUYHUT C PEHTICHOBCKUMH JTy4OM ).

YuuBepcanbHaa KammOpyemass Cerb: CTpykTypa B UEJIOBEUYECKOH 3HEPreTUUYECKON
aHaToMuu, ompeaensemas 12  B3aMMOCBSI3aHHBIMU  TJIABHBIMH ~ BOJIOKHaAMH,  00pa3yroIIMMHU
MHOTOMEPHYIO CETEBYIO CTPYKTYpY. CeTh 00ajaeT TJIaBHBIMU CBSI3SMHU B YAKPax U CBSI3bIBAET )KUBYIO
CUCTEMY C BHelIHel BceeneHHoM.

YpaBuenuss Makcsesia: IlepBuunble ypaBHEHUS WIM MaTeMaTUYeCKUe BbIpaxkeHus J[xerimca
Knepka MakcBemia B koHue 19-ro Beka, ONUCHIBAIOIIME 3JIEKTPOMArHUTHbIE siBiieHUs. [lepBruuHBIE
yYpaBHEHHsI ~ ONMCHIBAIM  Kak  “‘peasbHbIe”, Tak W  HEHAOIMIOZaeMble  BOOOpakaeMble
TUIEPIPOCTPAHCTBEHHBIE KOMIIOHEHTHI ANIEKTPOMArHUTHBIX siBIeHUH. KoHeuHble ypaBHEHUS, TPUHATHIC
i obmiero yrmorpebiaeaus B 20-M BeKe, HE MOJIHOCTHIO OTPAKAIOT OPUTHHAILHYIO paboTy MakcBea
— OHU UTHOPUPYIOT BOOOpa)KaeMble/TUNIEPIIPOCTPAHCTBEHHBIE KOMIIOHEHTHI, MOAXOAsIINe “mpudopam
cBOOOIHOM sHeprun” U (U3NKE HYIEBOM TOUKU. KOHKPETHO, MBI OTMEYaeM CKaJsipHbIE KOMIIOHEHTHI,
MIPEJICTaBISIONINE BIIOKEHHBIE YPOBHU BUPTYAIbHON PEaTbHOCTH.

da30B0e COOTHOLIEHHEe: Mepa pUTMHUUECKOTO COOTHOLIEHHUS BOJIHBI C IPYTMMU BOJIHaMu. Mepa
pasnuuusa B yrie MEXIy NIByMs BoJHaMu. Takxke, MaTeMaTH4ECKH, BTOpas OCh THIIEPIPOCTPAHCTBA.
JlBe, coBnaBue 1o (a3e BOJHBI, CO3/1aI0T €AUHYIO BOJIHY, YCHJIEHHYIO B 4 pa3a. Tpu, coBnaBuiue 1o
(aze BOJIHBI, CO3AI0T HOBYIO BOJIHY, YCHJICHHYIO B 9 pa3... u Tak ganee!

®Ganyubs Jdada uwiu Panynbryn: CoBpeMeHHas Kurtahckas (usuyeckas W yMCTBEHHas
OUCIUIUIMHA, TOXO0Xash Ha JBIKEHUE yrpakHeHud wuryH. [lpaktuka @anyws /lagpa mnomoraer
pacIIMPpeHHOMY OCO3HAaHUIO TOHKMX XM3HEHHBIX CW 3Hepruil (“um”) 3emiau U Tena. IJTa NpaKTHKa
YCKOpPSIET OCO3HAHUE U Pa3BUTHE MHOTOMEPHOU MTPUPO/IBI SJHEPTETUYECKUX MTOJIEN YETIOBEKA.

®uzuka: Hayka o marepuu u sHepruu M o0 MX B3auMoOTHouleHusX. Camas crapasl yucTas
Hayka U camas ocHoBHas. Jlo koHna 19-ro Beka Oblia M3BeCTHa Kak Hatypduiocopus. CoBpeMeHHas
¢u3MKa pa3BUIIACh 10 MHOTHX CHEIHAJIbHBIX 00JacTel U AUCLHUILINH.

®usuka HyJaeBoil Touku: [IpuknanHas Hayka M TEXHOJOTHMS, CTPEMSIIUECS H3BJICYb U3
Bakyyma “‘cBOOOAHYI0” sHepruto. ['7aBHasg wujues — HM3MEHUTh CHUMMETPHUIO ‘‘COaJlaHCHPOBAHHOIO®
BaKyyMHOT'O COCTOSIHMSI, YTOOBI BBI3BaTh SHEPreTUUECKUN “NOTOK”, KOTOPBIH MOXET OBITh UCIOJIb30BaH
JUIS 36eMHOT'O WJIM HE3EMHOTO YIOTpEOIICHNS.

®orton: Hocurens sHepruu. EnuMHUIBI CBETa MM KBAaHTHl YHEPIHM, CYIIECTBYIOLIME B CEMU
OCHOBHBIX IIPOM3BOJHBIX, TAKMX KaK HEUTpUHHAsI BoJgHA. DOTOH — KBAHT 3JEKTPOMArHUTHOIO MOJIS, U
YacTHUIA-MI0CTIaHell IeKTPOMArHuTHON cuilbl. Bpems cBsizaHo ¢ B3auMozeicTBUEM (OTOHA ¢ MaTepHUEH.
@OTOH — camblii MaJ€HbKUMU IYYOK CBETa — KYCOYEK JJIEKTPOMArHUTHOIO HW3JIy4deHHs. bupaeH
OINMHUCHIBaeT (POTOH Kak OONaJaIOMIMKA acleKTaMH, CYIIECTBYIOIIMMHU KakK B IOJIOKUTEIHHOM, TaK U B
OTpHULIATENIbHOM BpeMeHU. POTOHHOE I10JIE€ CXJIONBIBAETCS, YTOOBI C(hOPMHUPOBATH ATOMHBIE BUXPH.

HenutenbcTBo: Cnenatp LIEJIbHBIM, BOCCTaHOBUTH HAYaJIbHYIO LIEJIOCTHOCTb.
["apmonM3upoOBaTH BUOpaLKIO. Y AaTUTh U3 CYIIECTBA COCTOSHUS pa3/JIelIeHUs U CTpaxa.

Hu: Tekymass noTeHUMaNbHAs SHEPIUs KU3HU. B pa3iaMuHBIX KyJbTypax H3BECTHA IOJ
JieCSITKaMU JIpYTUX Ha3BaHWi, Hampumep, ku (Snonwust), opron (Peiic), npana (Munus), duosneprus,
MaHa, Xu3HeHHas cuia, oku (I'yponsl), Hry (banrty), openna (Mpokesbl), OMOMarHeTusM, TOHKas
sHeprus, cuna (Muyur), tane (I'aBaiin), anx (JdpeBuuiiEruner), Bakan (Jlakora), Ton ([lakota), MaHuTy
(ANTOHKMHBI) U TaK AaJiee.

Huryn: cucrema TEXHHUK, UMEIOLIUX JAEN0 C SHEPreTHUEeCKUMU MOTOKaMHU 4eloBeKa. TexXHUKU
LUT'YH UCIIOJIB3YIOT YaKpbl, MEPUIMAHBI U SHEPreTUUYECKHUE 0JIs YeIoBeuecKoro tena. C ToUku 3peHus



KUTalCKOW MEIHMIMHBI, MHOTHE OOJIE3HU BBI3BIBAIOTCS OJIOKaMHU B KaHaJaX SHEPreTUYECKUX MOTOKOB.
(Taxxe cM. TalI36I)

Yacruma: [IpocTpaHCTBEeHHO-BpeMEHHOE COOBITHE, Hecymee uHpopManuoo. BapuaHt
MIPOSIBIICHUS YHEPTHH, CYIIECTBYIONIEH B OTHOBPEMEHHBIX COCTOSHUSIX PEAIbHOCTH.

Yacrora: Yucio MonHbIX NEPUOIOB, KOTOPHIM BOJHA IoJaBepraercs B cekyHay. Ilepsoe
U3MEpEHUE 2Unepnpocmpancmed. 3aMeTbTe, YTO BUPTYaJIbHO OECKOHEYHOE YHCIIO AJIEKTPOMArHUTHOTO
BelIaHusl (paxuo, TeNeBUACHUE, COTOBBIA TelneoH M Tak Jajee) 3aHMMaeT OJAHO M TO JKe
“mpoctpancTBo”. MH(popmaius mNepeHOCUTCS BHYTPU KaJAOW HWHAMBUAYAJIBHOW JUIMHBI BOJHBI M
OTIIMYAETCS OT KaKJ0ro Apyroro Hocutessd. HacTpolika Ha KOHKPETHYIO 4acTOTY CO3JAaeT pasJielieHHue
unpopmanuu. Ilyctoe mpoCcTpaHCTBO, BHYTPU KOTOPOrO MPOUCXOAMT BEUIaHHE, SBISETCS
TUIEPIPOCTPAHCTBOM. DIIEKTPOMArHUTHOE I10JIE€ — IIEPBOE MIIEPIIOJIE.

JkcnepumeHT Acnekrta: [IpoBeneHHblii AnaHoM ACHEKTOM CyAbOOHOCHBIM IKCIEPUMEHT B
¢bu3nKe, KOTOPHIA MPOAEMOHCTPUPOBAI, YTO J1Ba (POTOHA OCTAIOTCS HEJIOKAIBHO CBS3aHHBIMH, yIANSACH
ApyT OT Apyra. DTOT SKCHEPUMEHT ONPEACNU K8aHmMo8yro HelokaivHocms. Hukonac ['M3uH HelaBHO
MOBTOPWJI MOIOOHBIE AKCTIEPUMEHTHI B JKeHeBckoM YHuBepcuteTe. Pe3ynpTaThl okazaiuch eme 0oee
BIICUATIISAIONIMMU, UOO HaONI0AaeMble pa3aenstone GOTOHbI PacCTOSHUS OBLIM HAMHOTO OOJBIIUMU.
BbIBOJBI TaKOBBI: Jake€ €CIIM JETEKTOPhl OBbLTM OBl YCTAaHOBJCHBI B HPOTHBOIOJOXHBIX KOHIAX
Bcenennoii, pe3ynbrat OblT ObI TeM ke! DTH AKCIIEPUMEHTHI JEMOHCTPUPYIOT U MOATBEPXKAAIOT, UTO
HenoxkanvHocms — cBocTBO Kocmoca.

DJIEKTPOMArHeTU3M MepBOro mnopsiika: PeanbHbIi KOMIOHEHT 3JIEKTPOMArHUTHBIX BOJIH,
JOBUKYIIMXCS CO CKOPOCTBIO CBE€Ta M MPOM3BOASIIMX HAOIIOAAEMbIE CHUTHAJIBI B (PU3NYECKOM
MIPOCTPAHCTBE.

DJIEKTPOMArHeTU3M BTOPOro mnopsaka: [unepnpocTpaHCTBEHHbIE WM ‘‘BooOpaxaemble”
KOMITOHEHTHI JJIGKTPOMAarHUTHBIX BOJIH, HE OTpaXkarollue HaONI0JaeMble CHTHAlIbl B TPEXMEpPHOE
MIPOCTPAHCTBO. DTO MPOJOJIbHBIE “CKaISIPHbIE” BOJIHBI, JBUKYIIHECS CO CBEPXCBETOBBIMH CKOPOCTSIMH.
WM MoryT COOTBETCTBOBATH ncuxoaxmughvie 3QHEKTh.

DJIEKTPOMArHeTU3M  TpPeTbero nopsiAKa: ['MnepnpoCTpaHCTBEHHBIM  MOTEHLHUAN,
OJTHOBPEMEHEHHO BIIMSIOIIANA Ha BECh IPOCTPAHCTBEHHO-BPEMEHHON KOHTHHYYM. /[IBrmkeHue c
OCCKOHEYHOU CKOPOCThIO. B 3Ty KaTeropuio BXOAST COJMUTOHBI, Helimpunubie BOTHBI, U TaxuouHbvie
BOJHBL. [lo coobwenuam, Taxuonst peacupyiom na Cozunanue. ITUM BOJHAM MOTYT COOTBETCTBOBATH
ncuxoaxmugHwvle 3PHEKTHI.

DJIeKTPOMArHUTHAsA BOJHA: B TpexMepHOM MpoCTpaHCTBE, BOJHOOOpa3HOE HapylIeHHUE,
XapaKTepu3yroleecs dIeKTPUUECKUM U MarHUTHBIM BEKTOPAMHU, HaXOIAIIMMHUCS O] IPSIMBIMU yTJIaMU
Apyr K Jpyry, o0a Haxomiarca moa yrinoM 90 rpaaycoB K HalpaBlICHHIO pPaclpOCTpaHEHUS.
DNEeKTPOMarHUTHHIE BOJHBI O0JIAJJAIOT CKPBITBIMU TMOACTPYKTYpamH, 3aHHMAIOIIUMHU TMPOCTPAHCTBO
apyroro usMmepenus. [loacTpykTypa MokeT OBITh TATTEPHUPOBAHA WM 3alpOrpaMMHpPOBAHHA
pa3BepHYTOM WM CKpbITOW HH(OpManuei. DIeKTPOMarHUTHbIE BOJHBI (DOPMHUPYIOT TpEXMEpHBIE
cepuueckre BOJHOBBIE CTPYKTYphl; OECKOHEYHOE KOJIMYECTBO TaKUX CTPYKTYP MOXKET yMellaThCs B
TUIEPIPOCTPAHCTBE, B OJTHOM U TOM K€ MECTE U B OJTHO U TO e BpeMs. (CM. TUIIepIpOCTPaHCTBO)

DJIEKTPOMATrHUTHOE W3Jy4YeHHe: ODHEprus, CBsi3aHHAs M IEPEeHOCHMMAas 3JIEKTPOMarHUTHON
BOJIHOM.

duaexkTpomaruutHoe moje (OMII): (1) OOnedyeHHas B KOHKpPETHYIO (BHEIIHIOK) (opmy
CTPYKTypa OpraHM30BaHHOM pealbHOCTH, Oepyllas CBO€ Hayalo B BBICIIEM HPOCTPAHCTBE,
OMpENICICHHOM CKAJISIPHBIMU MOTEHLUHUAIAMU U MOACTPYKTYpamMHu B BHJE NaTTepHOB. OpraHu3zoBaHHOE
coopykeHne, chopMHUPOBAaHHOE MHTEPQPEPEHIIMEH TBYX WM 00Jiee CKaIAPHBIX MOTeHIHaIOB. [lome —
OpraHu30BaHHAS 00JacTh BIUAHUA. OOBIYHO, MECTO XPAHEHUS SHEPTUU. DIEKTPOMATHUTHBIE CHCTEMBI
— OTKpBITBIE CHCTEMBI ii OoOMeHa M OOIIEeHUS C BHUPTYaJbHBIM IOTOKOM YacTHUI[ BakKyyMa.




DNEKTPOMarHuTHOE I0JIE XapaKTEPU3YETCs JIEKTPUUECKMM U MarHUTHBIM BekTopamu. OHO — mepBoe
TUIEepIpocTpaHcTBO. (2) B o0Ommx TepmMuHaxX, BHUOpAallMOHHBIE HSHEPreTUYECKHE IAaTTEPHBI,
UCIyCKaloIMeCs U3, WIM OKPY)KAIOIUE, UCTOYHUKU 3JIEKTpUUecKOi sHepruu. CylecTByeT OrpoMHOE
pazHooOpa3ue AIIEKTPOMArHUTHBIX IMOJIEH B JHMAana3oHax BCEro 3JEKTPOMarHUTHOro crekrpa. (Cwm.
DNEKTPOMAarHUTHBIN CIIEKTP)

JVIEKTPOMATHUTHBIN  CHEKTP: YNOpsAJOYMBaHUE WJIM  paCIOIOXKEHUE CBETa WU
AJIEKTPOMAarHUTHBIX BOJIH COIVIACHO MX CBOMCTBaM: 4YacTOTE, JJMHE BOJHBI, SHEPIMH WIM HEKOEMY
JIpyroMy cBOMCTBY. CHEKTpP MEPEKPHIBAET MOJOCY YAaCTOT OT KpailHEe HU3KOM 10 KpailHe BbICOKOW. OHa
BKJIIOYACT pPAJAMOBOJHBI U BUIUMBIA CBET, MHUKPOBOJHBI, PEHTTEHOBCKHE Jy4yd, TaMMaJly4dH,
ynbTpaduoIeToBbIe M MH(PPAKPACHBIE JTYUH.

JuieKkTpocTATHYEeCKUIT moTeHunaa: CKalspHbIA NMOTEHIMAI, SBIISIOMIMICS ABMXYIIEH CHIION
YUCTO 3JIEKTPUYECKUX siBJIeHUM. [loTeHman — 3To ynopsaounBaHue BHyTPHU BaKyyMa.

JJjieMeHTapHasi yacTuua: J[000l COCTaBISAIONIMI CTPOUTENBHBIA OJOK CyOaTOMHBIX YacCTHIL,
TaKMX, KaK 9JEKTPOH, MPOTOH WJIM HEHUTPOH. DJIEMEHTapHbIE YaCTHUIBl 00Jaat0T BHYTPECHHUMH WU
BBIIIIENIPOCTPAHCTBEHHBIMU BUPTYAJIbHBIMU PEATBHOCTSIMH.

IMII: CM. DneKTpoMarHuTHOE IoJe.

JHepreTudeckuii morok: [Ipoxoxaenue moboii HopMbI SHEPrUN Yepe3 00y ONpPeACTICHHYIO
o0nacTh BO BCeX HampaBleHHUsX. Takike, 3TO ONpe/eseHHe OTHOCUTCS K CBSI3U MEXIY M3MEPEHUSMU,
MIEPEHOCY U NIEPEBOY SHEPTUH.

JHeprusi: GuU3uK MHOrO 3HAIOT 00 »Hepruu. YTo ke Takoe NEHCTBUTEIBHO caMa SHEeprus
OCTaeTCs JIMIIb WIUTFO30pHBIM. B KOHIIE KOHIIOB, SIBJISIETCS JIM SHEPrus YUCTHIM MOTeHIHaIoM? MbICIb
TpeOyeT sHepruu. SIBNseTCs M SHEPrus MPOSBICHUEM CO3HAHMS B Pa3nUuHBIX (Gopmax? Boobuie
TOBOPSI, DHEPTHUSI pACCMAaTPUBAETCS KaK “‘CMIOCOOHOCTH COBEPIIATh PabOTy’ WUIM MPOU3BOJUTH YHEPTHUIO.
DHeprus MOHUMAETCS KaK MPOsIBICHUE MPUHIINIA JeiicTBus. PaboTa — mpoun3BeeHNE SHEPTUU Ha BpeMs
(3Heprus x Bpems). [leiicTBue coBeplaeTcs MOCPEACTBOM B3auMoOJEHCTBUS GoToHa U Marepuu. (CM.
CBET U (OTOH)

JHeprusi HyJeBOH TOYKM Bakyyma: CuMTaercsi, 4TO BaKyyM COJEPXKHUT KpailHe MJIOTHOE
KOJIMYECTBO BUPTYAIIbHON (HEBUIMMOW) HEPTUU. Takoe SHEPreTHYEeCKOe COCTOSHUE CYIIECTBYET Jaxe
Ipu  TeMreparype aOCOJIIOTHOIO HyJs, KOIJa TEOPETHUYECKH CYIIECTBYIOT MHHUMAaJIbHbBIE
SHEPIreTUYECKHE COCTOSIHUS. ODHEprus BaKyyMa HE HMMEET OTHOIIEHHMs K Temrepatype. llpumepno
paccuuTaHo, YTO FHEPTUs, COAEeprKaIasics B OJHOM CaHTUMETpPE MyCTOro MPOCTPAHCTBA, OOJBIIE, YEM
CyMMapHas dHeprus Bceil Marepuu B u3BecTHOW BceenenHnoii. Hu onna cucrema He o0manaeT HyJIeBOM
sHeprueil. Cm. Bakyym.

JHTponuA: Mepa KonmmuecTBa Oecrmopsiika, CIYyYaiHOCTH WJIM MOTepU HH(DOpMAIMKU BHYTPH
cucteMbl. OOBIYHO CBsi3aHAa C KOHIIEMLMEH TIIOCTOSHHOTO YXYALUIEHUS BHYTPU CHUCTEMBL. B
TPAAUIIMOHHOM KOHTEKCTE, 10JT0€ BpEMsl BEpUJIU, UYTO BHYTPU CUCTEM SHTPOMUS BCEr/la YBEINUUBAETCA
U HEe MOXKET ObITh MOBEpHYTa BCIATH. B mocneaHue rofpl, 10Ka3aHO, YTO 3Ta KOHIEMIMS HE TOYHA.
OOpaTHast SHTPOMNHUS, WIH CHHTPONMUYECKHE (HErIHTPOMUYECKUE) SIBICHUS SICHO MPOJEMOHCTPUPOBAHBI
B pPa3yMHBIX COCTOSHMUSIX, HA4YMHAs C TPYNIUPOBAHHUS DJIEKTPOHOB U KOHYAS  CIOXHBIMU
OMOJIOTMYECKHUMH CUCTEMAaMH.

JdddexT Arapanoa-boma: Kantosbiii Mmexannueckuit 3pexT, 1eMOHCTPUPYIOLIUI, YTO HE
JNEKTPOMArHUTHBIC TIOJISA, @ CKOpee JEKTPOMArHUTHBIE TOTEHIIUANBI SIBISIIOTCS (yHIaMEHTATIbHBIMU
BEJIMYMHAMU. OJIEKTPOMATHUTHBIE TOJNSI — MPOU3BOJHOE OT 3JIEKTPOMArHUTHBIX MOTEHIUAJIOB.
[ToTeHuumanel SABIAIOTCS CKAISIPHBIMU, TUIEPIPOCTPAHCTBEHHBIMH CYIITHOCTSIMHU BBICILIETO U3MEPEHUS U
CBSI3BIBAIOT HAC C THIEPIIPOCTPAHCTBOM, BAKYYMOM U TOHKOHM CEepoid.

Iddext I'pundepra-3uiandepdayma: Cyns00HOCHBINM KCIIEPUMEHT, TMPOBEACHHBINA C JIBYMS
WHIWBHIYYyMaMH MEKCHUKaHCKUM Helpodusnonorom ['punOepr-3uinpdbepOaymMoM, YCTaHOBUBIIHMA



HEJIOKAbHYIO Npupody CUCTEM pa3zyM/MO3T BO B3aMMOOTHOIICHHSX YEJIOBEKa C 4YeJIOBEKOM. B aTom
AKCIIEPUMEHTE, JIBa CYObEKTa HaXOAWINCh B HEJIOKAJILHON CBSI3H, YTO OYCBUIHO U3 IIEPEHOCA MaTTepHA
MO3TOBOM BOJHBI MeXAy HUMU. [lepeHoc cocTosIcs, HE CMOTPS Ha AJIEKTPOMArHUTHOE SKPAHUPOBAHUE
IBYX CyOBekToB. Kakaplii MHAMBHUIYYM OBUT TIOMEIICH B OTACNIBbHYIO KieTky dapanes (cM. KieTka
®dapajies), KOTOpasi SKpaHUPOBAJIA JIEKTPOMArHUTHOE U3JyY€HUE WM CUTHANIBI. B runepnpocTpancTse
Oblla YCTAHOBJCHA HEJIOKAJIbHAs CBSA3b. OKCIHEPUMEHT TIOKa3aj, 4YTO B3aWMOJCHCTBHE B
TUIEPIPOCTPAHCTBE, CKAIIPHAs BOJIHA WJIM TOPCHOHHBIC MO, HE MOTYT OBITH YKPAHUPOBAHBI KIICTKOMN
®dapazpes.



