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2.8.3. BoiBoa ypaBHenus Lllpeaunrepa

«ThI Yenvuuw ¢ Heba, ¢ mecma Obumanus TBOETO, u Coenait éce, o uem
6yoem g3visame k TEBE unonnemennuk, umobwl 6ce Hapoovl 3emuu y3uanu HUms
TBOE, u umobvr 6osinucy TEBA, xax napoo TBOH Hspauns, u 3nanu, umo
TBOUM Hmenem nazvieaemces JJom ceti, Komopulii HOCIPOUTL 51».

Menex Lnomo (2-1 Ilapanunomenon, 6 : 33)

2.8.3.1. UcTopuyeckas cnpaBKa

B ocHoBe Bcero rpaHAMO3HOTO 3MaHWSI COBPEMEHHOH KBaHTOBOW (DM3UKU
nexut ypasHenue lpenunrepa

2
in—:—n—vzl//+U(x,y,Z)l//, (281)
ot 2u

rae ¥ = y(x, y, z, t) — BOJHOBas (QYHKIIUS, XapaKTEPHU3YIOIIas COCTOSIHAE dIIe-
MEHTApHOW YaCTHIIbI;
U (x, y, z) — noTeHIManbHas 3HEPrus;
n — nocrosinHas Ilnanka;
M — Macca 3JIEMEHTapHOH YaCTHIIBL

OnHako, B paMKax KBaHTOBOM MEXaHHWKH HET KOPPEKTHOTO BBIBOJA ypaBHe-
Hug (2.8.1). Cuuraercs, 4TO JaHHOE ypaBHEeHHe ObLIo yragaHo DpBuHoM lllpe-
JAVUHTEPOM Ha OCHOBAHWU HMHAYKTUBHBIX W ACAYKTHBHBIX MPEAINOCBUIOK, CJI0-
xkuBIIuxcd K 1926 roxy B pesynbTaTe SKCHEPUMEHTANBHBIX HCCIEJOBAaHUM
CBOMCTB 3JIEMEHTapHBIX YaCTHII.

Boubioe 3Hayenue B To Bpemst UMenn oobsicHenne Makcom Ilnmankom oco-
OceHHOCTEH crieKTpa abCOMIOTHO YEpHOTOo Tella Ha 0a3e MpeACTaBICHUH O KBaH-
TOBBIX OCHWJIIATOPAX, KBaHTOBBIM moaxon AnbOepra DWHIITEHA K 0OBICHE-
HUI0 (poTonddexta, padbotel Jlyn me Bpoiinsg B OTHOIIEHHH KOPITYCKYJISIPHO-
BOJIHOBOI'O Jyajau3Ma, Mozenb aroMa Bopopona Huiibca bopa u onbitel Pesep-
¢dopaa mo paccessHUIO alb(a-yacTHI HA TOHKHX METAJUIMYECKUX IICHKAX.

JIlyn ne Bpoitnb, conocTaBuB ONUCAHUE NPSIMOJIMHEMHOIO U PAaBHOMEPHOIO
ABMIKCHUS YaCTUIbI C paCIpOCTpaHCHUEM Jiydya CBE€TA, MPHUIICTT K BbBIBOAY, YTO
ypaBHeHUs SIKOOM, ONUCHIBAIOLIME 3TH CTOJNb Pa3IM4YHbIE OOBEKTHI, HMEIOT CO-
BEpIICHHO OXUHAaKOBbIM BuA. [1o cyTH, ypaBHeHHe SIkoOM ONKMCHIBAET JIMHHUIO B
TPEXMEPHOM IIPOCTPAHCTBE, TOJILKO B IEPBOM CiIydae 3TOH JIMHUEH SBIsUIach
TPaeKTOPUS IBM)KEHHS YAaCTUIIBI, @ BO BTOPOM — JIy4 cBeTa. PopMyJIbl OnrcaHus
TPaeKTOPUH IBM)KEHHSI CBOOOIHON YaCTHIBI M JTyda CBETA B BAKyyME BBITEKAIN
n3 6onee GyHIAMEHTAIBHOTO MPUHINIA «HAUMEHBILIETO NEHCTBHA», T. €. Tpa-
€KTOPUH JBM)KEHHS YaCTHIBI U Jyda CBETa SIBJIAIOTCS SKCTPEMAISIMU IIPaKTHIe-
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CKH OJHOI'O U TOro XK€ (I)yHKIII/IOHEUIa HeﬁCTBHH. I[aHHOC 00CTOSITENILCTBO Ha-
TOJIKHYJIO € BpOfIJ'Iﬂ Ha MBICJIb, YTO €CJIM BOJIHC, OITHCBHIBAEMOM YpaBHCHUCM

¢ =expli(vt+kr)}, (2.8.2)

rie v U k —49acToTa U BOJIHOBOW BEKTOP;

t — BpeMs,

¥ — BEKTOP, 3a/1al0ILMI HalpaBJCHUE €€ PacCpOCTPaHEHHUS],
MPUCYIIA HEKHWEe CBOMCTBAa YacCTHUIBI (T. €. KOPIYCKYJSIpHBIE CBOHCTBA), TO
BIIOJIHE BO3MOXKHO, YTO JBMXKYLIEHMCSI YacTULE COOTBETCTBYET HEKas IJIOCKAsl
MUJIOT-BOJIHA

w=exp{i(Et + pr)/n}, (2.8.3)

rae E — kuHeTHYecKas SHeprisi CBOOOIHON ABIKYIIEHCS YaCTHIIBI,

P = [V — ee UMITyJIbC.

B nauane XX B. unes ne bpoiis o ToM, 4TO ABIXKYIIEHCS YacTHUIle MOXHO
MOCTaBUTh B COOTBETCTBUE MHJIOT-BOJIHY C HACTOTOH @ = E/1) W JJMHON BOJIHBI
A = 27zn /p, okazanace BecbMa nponyktuBHoil. B 1929 r. O. llltepn u U. Dc-
TEepMaH IOKa3ajM, YTO OHA NPUMEHHMMA ISl ONMCaHHs SIBJICHUI Aubpakiuuu
MyYKOB aTOMOB Ha aTOMHBIX PEIIETKaX KPUCTAILIOB.

Heckomnbko panee (B 1926 r.) OpBun lllpeaunrep, 0THOCSICh KPUTHUECKH K
cratuctuke bo3e — DifHIITelHA, 3anancs BornpocoM: «Iloyemy OBl HE HadaTh C
BOJIHOBOT'O IIPEAICTABICHUS Ir'a3a, a 3aTEM HAJIOKHUTh HAa HETO YCJIOBHSI KBAaHTOBA-
HUs «a 1 yenosue [ebas»? [ocie dyero cieayeT kiodeBas uaes: «ITO O3Ha-
YaeT He YTO MHOE, KaKk HeOOXOAMMOCTh CEPbEe3HO OTHECTUCH K IPEIIIOKCHHON
ne bpoiinem 1 DUHIITEHHOM BOJHOBOH TEOPUH IBIKYIIUXCS YaCTHID.

Crnenyromas cratbsa [llpeaunrepa yxe conepixana ypasHernue (2.8.1), momo-
JKMBIIIEE HavyaJlo KBaHTOBOM MexaHuke. JloBonpl, mpuBeaeHHble lllpenunrepom
[IPY MOJIyYSHUH AaHHOTO YPaBHEHUs, BIOCIEICTBUU ObUIM NMPH3HAHBI CIelna-
JUCTaMU HEBEPHBIMH, OIHAKO YpPaBHEHHE OKa3aJoCch NPAaBWIBHBIM. OJTO HE
€MHCTBEHHBIN ciydail B Hayke. Hampumep, ocHOBHbBIE ypaBHEHHS 3IE€KTPOIH-
HaMUKU Taioke Obutn monydensl [xeiimcom Kiepkom MakcBemiom u3 HeBep-
HBIX TPEAMIOCEUTOK O CBOHCTBaX MEXaHUIECKOTO 3(upa.

3HAYNTENBHO TMO3KE OBUIO YCTaHOBIEHO, 4TO ypaBHeHue Illpenumnrepa
(2.8.1) monmyvaercs B pe3yybTaTe ClAeIyromei popMaIbHO KBAHTOBO - MEXaHH-
yeckol mponenypsl. CHagana 3afaercs mojHas MexaHndeckast sHeprusi E Hepe-
JSTHBUCTCKOW YaCTHIIBI B HEKOM MOTEHIHATBHOM 1iote U(r,f)

2
E=2 1U(r1) (2.84)
2u

TAC p — UMIIYJIbC YaCTHULBI, ¥ — BEKTOD, 3aﬂa10mm71 €€ MCCTOIIOJIOKCHHE B IIO-
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TEHIIMAJIbHOM I0JIE, { — BpEMS.
®opmanbHO 3aMeHss B ypaBHeHUH (2.8.4) ¢u3ndeckne BeIMYUHBI Ha oTepa-
TOPBL:

E—ind/dt, p->-inVv, U->U, (2.8.5)

rne V=20/0x+ 0/0y+ 0/0z, u yMHOXKas cipaBa Ha ¥ - QyHKIHMIO, ITOTydaeT-
cs1 onepaTopHas 3anmuch ypaBHerus Llpenuarepa (2.8.1):

W20 )

LV, Z,1), 2.8.6
Y w(x,y,2,1) (2.8.6)

rac

2
UL R (2.8.8)
2pu

— OIepaTop, KOTOPHIH MMOJyYn1 Ha3BaHUE TaMUJIBTOHHAHA KBAHTOBON CHCTEMBI.

AHaNnorn4HeIM 00pa3oM CTPOSITCS BCE OIEPATOPHBIE yPaBHEHHS KBAHTOBBIX
Teopuil. JlaHHBIH pelenTypHO - ONepaTopHbIi (OpMan3M KBAaHTOBOW MEXaHH-
KM OKYTBIBA€T CyTh HPOMUCXOSIIUX B MUKPOMHUPE SBICHUN «aIXMMUYECKUM)
TyMaHoM. 100 4uciIeHHblE METO/bI, Pa3BUThIE HEOIIO3UTHBUCTAMM, HAIlEIECHBI
HE Ha BCKPBITHE CYTH SIBJICHUIl MHKPOMHpA, & Ha COIOCTABIEHUE PE3YIbTATOB
pacueToB € JKCHEPUMEHTAJIbHBIMHM JaHHBIMH. bonee TOro, HEOMO3UTHBUCTHI
BO3BEIH NPUHIUIHNAIBHOE OTIMYUE KBAHTOBBIX SIBJICHUI OT CBOMCTB HEMOCPE-
CTBEHHO Ha0JI0JaeMOTro HaMu MuUpa B ¢rnocodckuit npuHnuit: «He 3HaeM u He
y3HaeM».

To 4TO pesynbpTaThl SKCIEPUMEHTOB MO PACCESHUIO DIIEMEHTAPHBIX YaCTHUIL
yIaJIoCh OOBSICHUTH C ITOMOLIBIO BOJIH MaTepuu Jie bpoiiis — 3To nelcTBuTeNb-
HO 4yJI0, T. K. 3TO HE Pe3yJIbTaT JeTaJbHOI'0 UCCIIEAOBAaHUS MUKPOCKOIMUECKUX
MPOIIECCOB PACCESHUS YaCTHUI] HA AaTOMHBIX KPHCTAINIMUECKUX peleTKax, a Ipo-
CTO (heHOMEHAJIBLHOE COBIA/ICHHE IKCIIEPUMEHTAJIBLHOrO (pakTa ¢ KpacHBOW I'H-
NIOTE30M.

3a BOCeMbJIECAT JIeT, mpoieamux ¢ 1926 roga, MHOXKECTBO HCCIe0BaTENEH
TpeyIaraiii pa3lIndHble CIoco0bl BhIBojA ypaBHeHuid lllpemmnrepa. Ho, Ha-
CKOJIbKO MHE M3BECTHO, HU OJIHA U3 3TUX IONBITOK HE YBEHYATACh YCIEXOM.

Ha Hamr B3risa, npuuuHa Heynad B OTHOLIEHHWH BbIBOJA ypaBHeHus Illpe-
JUHTepa CBA3aHA C OTKA30M KBAHTOBOW MEXAHHMKH BOCHPHHHUMATBH JJIEMEHTap-
HBI€ YaCTHUIIBI KaK JIOKaJIbHbIC MaTepHaIbHBIC 00pa30BaHMs, KOTOPbIE 00IaaoT
OILYTUMBIMU pa3MepaMy, BHYTPEHHEN CTPYKTYPOH U TPAEKTOPUEN ABUXKECHHUS.
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2.8.3.2. leTepMUHHUCTCKASI MO/Ie/Ib KBAHTOBOI0 00beKTAa

Hwmxe npennmaraeTcss TpUHIUIAAIGHO OTIMYHAS OT KBAaHTOBO - MEXaHHYE-
CKUX TPEACTABICHUI MOJIENb TIOBEACHHUS YaCcTHUI], KOTOpPasi MPUBOINT K BEIBOIY
ypasHenus Llpenunrepa.

Jlist mpuMepa paccMOTPUM SIIPO CBOOOTHOTO «JIEKTPOHA». TOIBKO B caMoit
MIPUMUTHUBHON MOJIENTN €T0 SAPO MOXKET BBITJIIIETh KaK WACaIbHBIN MO Imap
C BHYTPEHHHM CyOBSIPBIIKOM mocepennHe (cM. puc. 2.3.15). Kapruna, 6omnee
npuOJIMKEHHAs K pealibHOCTH, H300paxkeHa Ha puc. 2.3.16 win Ha puc. 2.8.1.

HOH BIIMSHUEM 60J'lbLLlOFO KOJIMYECTBA KaK BHCIIHUX, TaK WU BHYTPECHHHUX
(axTopoB, GopMa sipa «IIEKTPOHA» MMOCTOSHHO CJI0XKHO MCKaXKaeTcs, ero 0Ch
BpalIeHUs TIOCTOSIHHO MEHsIET HarpasieHue (T. €. MpeLeccupyeT o CiTydaiHon
TPaeKTOpUH), a BHyTPEHHEE CyOBSIIPHIIIKO «Xa0THYHO» OIy)KIaeT BOKPYT Teo-
METPHYECKOT0 IIEHTPa YCPeTHEHHOT o sapa (cM. puc. 2.8.1).

LenTp simpa «dIEKTPOHA

BHuyTpeHHee cyOBsaaphIILIKO

a) 0)

Puc. 2.8.1. a) CnoxxHOE («Xa0THYHOE») 3-MEepHOE ABIKCHHE BHYTPEHHETO
CyOsIPBINIKA BOKPYT LIEHTPA SIpa «3JIEKTPOHAY;
0) 3MeHeHnE MPOSKIINU MECTA MOJIOKCHHS «XAa0THUHOY JIBUKYIIC-
rocsi CyOBSAPHINIKA HA OCh Z CO BPEMEHEM ¢

Eme Gosiee BepHO nosarath, yTo (hopma rnepudeprun sapa «JIEKTpoHay, Ha-
IIpaBJIEHHE OCH €r0 BPALICHHUs] U MECTO IOJIOXKEHHS €ro BHYTPEHHETO CyObsi-
pHIIIKa 00pa3yloT eAMHYIO B3aMMOCBSI3aHHYIO CHCTEMY. B Takoil cucreme mro-
00e He3HaYNTEIFHOE CMEICHNE IIEHTPa HHEPIIMU TAaHHOTO BaKyyMHOTO 00pa3o-
BaHMS HEMHHYEMO NPHUBOAMT K CIOXHEHIINM, HE3aTyXarommM MeTtamopho3am
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BCEX €r0 METPUKO-ANHAMUYECKHX XapaKTEPHUCTHK.

Ecnu 3aristHyTh emie riry0xke, TO cleqyeT IosaraTh, 4To SIpO «3JIEKTPOHa»
SIBIISIETCS] (PpaKTaIbHON KOMMEH BCel OKpysKaroled Hac 3aMKHyTOH BceneHHOi.
U Tak ke, kak BO BceneHHO, B siApe «QNEKTPOHA» HET HUYEr0 XaOTHYHOTO U
cirydaiiHOTO. BCe MoguMHEeHo eMHOMY TpaHIMO03HOMY MOPSAKY, CBI3aHHOMY C
MTOCTIEIOBATEIBHOCTEIO PA3BUTHSI BHYTPEHHETO 3apobliia (SMOpHOHA - CYyObs-
peimika) mo EauHbiM anroputMam packpbiTuss HempowsHocumoro Mmenwm
TBOPIA (cm. 1. 0.30 B [8]).

}10])0 BcefleHHOIZ }h)po 2a1IaKmuKu AOPO NIAAHEMbL  Yeroeek  sumpe —

PaznnuHble 3aMKHYThIE CTPYKTYPhI BO MHOTOM ITOBTOPSIOT
CBOWCTBA U IPOTrpaMMy pa3BUTHA APYT Apyra

MeTpHuKO-TUHAMHYIECKOE COCTOSIHUE SIIIpa «3JIEKTPOHA» HUKOTAA HE ITOBTO-
pseTcs, KaXIblii KOHKPETHBIH HaOOp BapuaHTOB: |) MCKPUBICHHOCTH (OPMBI
ero nepudepun; 2) HalpaBJICHUS OCH €Tr0 BPAIICHUs; 3) MecTa MOJIOKEHUS ero
BHYTPEHHETO CyOBSAPBIIIKA COOTBETCTBYET KAKOMY-TO KOHKPETHOMY BapHaHTY
3Byuanus Umenn Teopsimeit OCHOBBI Brertust.

Bce nmogunneno packpeituto enunoi [Iporpammel TBopenusi. Pa3BopaunBa-
Hue Matpuisl Yropasmsomux BausHui Beicieit IYXOBHOCTU na cocros-
HUE U CTPYKTYpPY 3aMKHYTOro Makpomupa MHOTOJMKO KONUPYETCS B 3aMKHY-
TBIX, YaCTUIIEOOPa3HBIX CTPYKTYpPax MUKpoMHUpa. To €cTh SAPO «IIEKTPOHA» —
9TO MUKPOMHMP, BO MHOTOM ITOBTOPSIIOLIHIA CBOHCTBA M 0COOCHHOCTH PAaCKPBITHS
Makpomupa (BceneHHoii), pa3BuBaronieMycs 0 IMKIaM U SMUIMKIaM PacKpbl-
TS TIIo0aNbpHOM MHOTOMEpHOH Matpuisl 3Bydanus HenpomsHocumoro Umenn
TBOPLA [7].

AbcTparupyeMcst Tenepb OT BCEl COBOKYITHOCTH CIIOXKHEHIINX IIPOLIECCOB,
MIPOTEKAIOIIUX B SIAPE «IIEKTPOHAY, U CKOHLIEHTPUPYEM CBOE BHUMAHUE TOJIBKO
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HA TIOBEICHUH €r0 BHYTPEHHETo CyOBsaaphImKa (cM. puc. 2.8.1a).

Ecnu He BhaBaThesl B TOHYAMIINE MOAPOOHOCTH, CBS3aHHbBIE C MOBEACHUEM
9TOr0 CyOBSIIPBINIKA, TO HAa NEPBBIH B3I MOXKET MIOKa3aThCs, YTO OHO XaOTH-
4YecKu OJTy’KIaeT BOKPYT LEHTpaA sipa «3JIEKTPOHAY 110 CIIy4aiHOW TpaeKTopuu
(puc. 2.8.2), HECMOTps Ha TO, YTO ITO ABIKCHHE OOYCIOBJICHO BHYTPEHHHMU
JICTEPMHUHUCTCKUMH MEXaHU3MaMHU.

Buyrpennee |- Iepudepus
CYOBAIPBILKO | =~ . spa
[ 3 «DJIEKTPOHA»

A

:: . . "‘@; Sean B
\\ Y o
'.“ ;". . ’: :_ ...................
XaoTuueckas >~
TPaeKTOpHUs g
JIBHDKCHHS P R Hentp
cyObsaapblKa | ; spa «dIEKTPOHA»

Puc. 2.8.2. MonenbHOe mpeacTaBiIeHre O Xa0THISCKOM IBIKCHUN
BHYTPEHHET0 CyObs/IPBIIIKA B OKPECTHOCTH LIEHTPA
SIPa «AJIEKTPOHA»

CnoxHbIC U3MEHEHUS MOJIOKCHHS CYOBSAPBIIIKA CO BPEMEHEM OTHOCHTEIb-
HO, HampuMep, OCH Z HAIOMUHAET CTAllMOHAPHBIN CIy4yailHbINA mpoiecc (CM.
puc. 2.8.16), 4T0o MO3BOJSCT MPHUBJICYD I M3YUYCHUS ITOTO SIBICHUS METOIBI
TEOPUU BEPOATHOCTH.

Jamee AJicHTHa paccMaTpHUBaeT «XAOTHYECKYIO» TPACKTOPHIO JIBHKCHUS
BHYTPCHHETO CYOBSIPHINIKA BHYTPH SApa «IIIEKTPOHA», HO HA CaMOM JeJie 3TO
o0mras 3a/1a4a O MOBEACHUH JIOKATEHOW CYIIIHOCTH OCTPOBHOTO THIIA B 3aMKHY-
TOH 00JIACTH, HAXOMSIIEHCS O] BO3IACHCTBHEM MHOKECTBA BJIMSIOIIMX HA HeEe
croBbix (hakTopoB. TOYHO Tak ke B IEHTPE HAILEr0 BHUMAHMS MOXET OKa-
3aThCS CaMO AP0 «IIIEKTPOHA», «XAOTHYHO» JABIKYIIEECS BHYTPH aToMa, KO-
nebmromeecs sIpo ONOJOTHYECKON KISTKH WK SIIPO TUIAHETHI.
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Tak ke BefeT ceOs YEeIOBEK, IPUBSI3aHHEBII K CBOEMY JIOMY CKYITHOCTBIO
nocratka. JIeWcTBUTENBHO, €ClIM B TEYEHHUE roJla HEMPEPHIBHO CHUMATh C IO-
MOIIBIO BUJCOKaMEPHI IIOBEICHUE YEIOBEKA, a 3aTeM MMPOKPYTUTH BCIO 3aIIVChH B
TE4YeHHE OIHOTO Yaca, TO YBUAMM «IIapUK», HEMPEPHIBHO «XAOTHYHO)» KaTaro-
IIMICS B OKPECTHOCTH €r0 JKIIIKIIA. MBI Ha OIBITE CBOCH COOCTBEHHOM KHU3HH
XOPOIIIO 3HaeM, YTO KaKIBIH IIar 4eJIoBeKa THIATEIbHO OCMBICIECH M 00YCIIOB-
JIeH MHOXKECTBOM TIOTOJTHBIX, COLUAIbHBIX U MOpalibHbIX (akropoB. Ho eciu
MOCMOTPETh Ha HAllle MOBEACHHE C BBHICOTHI MPOILIEIIEro rojaa, T0 OHO odec-
CMBICIIMBACTCA U BBIIVIAJUT KaK HUKUCMHAs «Cy€Ta CyeT».

W3ydas CTpyKTYpy siipa «3JICKTPOHA», MbI IT03HaeM ceOst U Bce Mupo3aanue
B 1enoM. Moo Bce Co3znano no Exmubim [lpunimmnam, cokpeitbiM B Mmenax
Enunoii Tropsameit OCHOBDI Beenenckoro beitus [7].

YroObI He 320y TUTHCS B COOCTBEHHBIX YIPOUICHHBIX MOJICIBHBIX MOCTPOEC-
HUSX, MBI BCerJa 00s3aHbI IOMHUTH, YTO CTATHCTHKA 00C3IHMYMBACT M YMEPIIB-
JISIET, TOrJa KaK HE3aBHCHMMO OT MacIuTa00B COOBITHHM 3a Ka)KIOHW JIOKAJIbLHOU
CYITHOCTBIO COKPBITA )KHUBasi, MBICIIAIIASI U CTPAJAIOIIAs INIHOCTb.

B okpyxaromem Hac Mupe HeT Hudero HexwuBoro! I MeL, ToMast # COKpy-
iasi, 4ToObl 3arjsiHyTh BHYTph — yOuBaem! Ho eciiu uenoBe4ecTBO He CTaHET
CTPOHUTH YCKOpHUTENH (CTpajalviia) SJIEMEHTAPHBIX YacTUI[, TO KaK >X€ MBI
CMOXKEM «3ariIsAbIBaTh» B TIyOb MaTepru? OTBET Ha 3TOT BOIPOC ITOCTEIIEHHO
(dhopMHUpyeTCsi B COBPEMEHHOM MBICIISIIIEM COOOIIIECTRE.

Bo-nepBbix, Mbl uMeem TOPY — kon TBopeHus1, IPOHU3BIBAIOLIYIO BCIO Oec-
KOHEUHYIO ITyOnHy MupO3IaHus.

Bo-BTOpHIX, HEOOXOAUMO HAYYHUTHCS pa3roBapuBath ¢ Meicismm OcHOBa-
HueM okpyxaromeit Hac XKusoii IIpupoas! Ha s3p1ke Munocepaus u B3zaumono-
HuMaHuA. [laHHOE HaIlpaBlieHHE MCCIIEOBAaHUH MOIYYIHIO Ha3BaHUE — «IIPSIMOE
3HaHUe», MO0 Bcerna OBUTH €CTECTBOMCIIBITATENHN, CIIOCOOHBIC MOKHIATh CBOE
YeII0OBEYECKOe TEJNO U BCTYIATh B
KOHTaKT ¢ Ooyiee pa3BUTBHIMH Iy-
XOBHBIMH TIUBHIM3aIUsAMU [36].
MHoroe Oyzer 3aBHCETh OT TOTO,
KaKue BOMPOCHI MbI OyJeM 3aja-
BaTh.

Hamra pabota noymkHa OBITH
HaleseHa Ha ucnojaHenue Equnoit
Cosuparomeir Bonmu Topsmero
OCHOBAHUA beitus, bnaro-
cnoBed OH, xoTOpo#i mpOHU3aHEI
BCE MBICIIIIUE CTPYKTYpPHI BCEH
rpanano3Hoi Vepapxum nyxos- http://creative.nnm.ru/
HbIX MupoB CotBopeHHoro MM Enunenue
Muposznanus.




