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,IJMHTPilll HBAHO~ EJIO:oomEB 

Q~epK HayqHO~ ~eHTarrbHOCTR 

"HHKtO Ha CB9t9 He pa36yAHt 
)UtmH, yme,v;!llll.t ua nm.toA, 
Ho sa 3eKne, te6e qyxol, -
TBOH cltztat:&cll necHM '6y,v;yt"- · 

lJ,.R.JinoXMHI\eBX) 

Ecn B Hamel ctpaue xopomaa tpaABI\IIIll: Ba3YBan yJIIIIUi ropo,v;oii 
II!KBHaKII CBOIIIX 3HaKeHHtHX rpas,v;aB. K IIIX qzcJiy npzBa,JJ;Jiexat H YXHUH 
Enoxzunesa B lJ.y6se 111 06BHBCKe, •sa3BaHHHe B qect:& 8y,v;am~eroca coset­
cxoro i(>K3KM, xpynselmero oprauxootopa uayKH, copatitzxa Ky-p~atoBa no 
C03AaBHD, CtaHOBJieBHD H pa3BHtMD atOKBOI HayltM 1 teXHMKM II a,v;epBOlt 
3HepretHKH B Hamel CtpaHe H CtpaBaX COUHaJIHCtHqeCKOfO ~oxpyxeCTBa • ·. 
"liMH ,IIl.mTpRH HBa.HOBR~a EJiox:mm;e:aa. CTORT B o~oM pSJ;IJY c E:MeHilMR Ce~e­
BoBa, THKHpll3eBa, YKoBa, Jle!le,v;esa, Bepua,v;cxoro, Bannosa, .XoxnoBa ,. 
• KBOrHllll APYrHKH, cocta_uaDDtiiiKH rop,v;ocn Hamero Rapo.wi"xx) .II HHBS.P!i 

eKy 6H liCOOJIHHJIOC:b 75 Jiet. 
li.KKtpHI-RsaBOBHq EnoXHBUeB o6oratHJI KHPOBYD uaylty il>YHAaKenan:&-

HHMR pa6oTaMR B o~acTR ~sKKK TBep~oro Tarra R cTaTRCT~ecxo~ ~RsKKK, 
axycTKKK,~3RKR peaKTOpOB R aTOMHO~ SHepreTRKR,KBa.HTOBO~ MeXaHaKa, 

KBS.HTOBO~ TeOpD llOJm R KBaHTOBO~ SJI6KTpO,II.Wlai.mrol,<i!RSRKR Bb!COKRX SHep­

rd K aTOMHOrO SJ)Wa,@IJloco<i!D R M6TO~OJIOrD HayKR;aro pOJil> B BOCnRTa­

rum RayqHbiX KBJUlOB ~SRKOB R IDD!t6H6p0B B H8III6~ CTpa.H6 R CTpa.Hax CO!V<1a..;. 

JmSMa nm:poxo RSBec~Ha R nOJIY'Wla saCJJ.yJKeHHoe npRsHa.HRe .,IIl.mTpmo HBa.HOBR-. 

TfY Bblll8JI0 C~CT:&6 6b!T:& 0Ci!OB8.TaiT6M MHOrRX H~b!X Hanpa.BJie:inm ,HO npeJK,IJ.e 

BC9f0 OH _6WJI JIHqBOCtbD - i(leHOY.eBaJI:&HO MBOrorpaHBWK H pa3HOCtOpOHBHM -,. 
qeJlOBeKOK, yqeBHM, IIIHX8HepoM 1 K306petateJieM, ne~roro~, xyAOXHHKOK, 
nostoM, rocy,v;apctseBBHK Ill o6~ectseHBHM ,v;eateneK, o!!Dt&HHe.c ltotopwM 

,v;octaBJillJIO pa,v;ocn •. ----- -
~JB c6. •Mysa B xpaMe Hay~··-, 11., 1982. 

xx:)"llpa.B;n;a';oT 23 EHBap.fi 1980 r. 
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CHJibBOB BJlKIIBHB Ba :WHpOB033pBHKB Jl_,K,EJlOXKBneBa OKB.3aJlO SI'O 3Ha­
XOKCTBO C tpy~aWH K,3,llHOJlKOBCKOrO H JlKQHall nepenHCKa C RKW, OT llHOJl­
KOBCKOrO JlKHTpHil HsaHOB Htl BOC npHBIIJI TOT ,;]X py CCKOI HaYltJI 1111. tlaJia. 
XX BBKa,_KO'IOpill BHpaxaJICH BB C'IOJlbKO B C'IpBWJlBBKK X ~OCTH.aBHD KOBX­
pe'IBYX m,ytiHYX pe3yJib'Ia'IOB, CKOJlbltO B C03.laHHH·neJIOC'IBOrO rapwOBH'IB­
CKOrO wHpOB033peBHII. MKpOBOCnpHII'IHD llKOJlKOBCKOrO 0HJio.npHc,_e npeKJIO­
HBBKB nepe~ ltpaCOTOil H rapWOBHell WHpa, a laKXB BJicoqallmall CTenBBb 
ysali:BHHII K IlpHpO,Itl H tJeJIOBeKy, liiKeHHO no 3TOI IlpKQHHB,- JID0HJI nO,Jttlepx­
HY'Ib Jl»KTpHII HBaBOBHtl, -JlROJIKOBCruUI HHKOI',IJ;a H9 yTIOTpe6JmJI Ta.KIDC. CJIOBo­
CO'IBTaHHI, xalt sasoesaaHe HJIH noxopenKe xocwoca, a.scer,Jta rosopHJI 
0 ero OCBOeHKH , Jl.K.EJIOXHBneB CYWeJI ,11;0 ltOHna XH3HH COXpaHH'Ib 3TH 
Dsomecxxe H.aeanw socnpKRTHH wHpa. C aToro·aaqan&soro nepxo,Jta ocTanoch 
y Hero BCe YB~96CH C I'O,ll;BMH C'IpBKJIBHHB X HCTKHB, !tOTO-
poe saCTaan&RO ero Be 'IOJibKO 0Htb B Kypce BC6X OCHOBHHX Hay'IBYX ,ltOCTH- -
lltBHKil ltalt B 1JK3lUte, Talt ~ B ,~tpyrHX o0JiaCTSIX 3HaHKit, wateMaTKKB, ~IUO­
C~HH, OliOJIOrHH, 3KOHOWHltB H T.,a,, HO H pa3BHBa'Ib .co0CTBBHBHB OpHrH-

H8.JibHYB B3rJIH,ItY H CYX.ItBHHH, . 
JlWHTpKI HBaHOBHtl ctiHTaJI, 'ITO ,~tOBOJI&so nerxo saytiHTbCII pemat& 

yxe noctaBJI.BHHHe sa,JtatiH B xaxolt-H110Y.lb KO.II;HOI oOJiaC_TH C~BpeweHHOI 
~H3HltH. ilO'ITH JID00il 'IBJIOBBK, oOna,JtaD~HI ,II;OCTaTOtiHO ynopHAO'IBHHHK 

. ywo:w, woxet.~tat& sennoxw» ~H3Hxow-teo~THJ.tow. Tpy.asee ctaBHTb aa,~tatiK 
caMOJI.Y, \l>H3HKOB', ltOTOpYe onpe,ll;eJIHD'I CBOH HHtepeCH_ C00C'IBBHHHM XHpO­
B033pBHHeK, 3HatiH'IBJibHO MeH&me, HO HMBHHO OBH tla•e Bcero CTaHOBHTCII 
aBTOpa:WH 'IBX CaKYX "KO,J!;HYX" HanpaBJIBB.d B Haylte, XO'IOpYe' ,JtaD'I nHIJIY H 

paOoty ywaw KHOrHX. 
' 3HaMBHH'IYB onY'IY Pese~Op,lta no pac•enJIBBHD aTOMa 3aCTaBKXK IDHOI'O 

)l,xHtpHH EJIOXHHnesa, BYnycxaHxa ·~:~ocKoBcxoro npOMlimJieBH0-3ltOHowlitlecKo­
ro TeXHHKyKa, oOpaTH'Ib BHIDUl.HHB 88. Te 38.B_H,JtHHB B03l.tOI:liOC'IH, KOTOpi e 
cyJIHT B.aepHaB aseprHa, K ato onpe.aeJIHJIO ero .aan&sellmHil nyt&, B.1926 
ro]J3 OH noctynHJI sa ~H3KtlecxHil ~aKyJI&tet MI'Y '· r.ae ytiHJica Y; taKHX 
3aMetlaTBJlbHliX YliEHliX, ltalt n.K.MaH,II;BJibmtaw, c.H.BaBHJIOB, H.H.Hy3HH, 
Jl,<P.Eropos, H.E.Tao. . . . . 

To·OliJIH rOAY C'IaHOBJIBHHII XBaBTOBOil :wexaHHltH H oO~BCHBHKII c.ee· 
noMO~bD MHOrKX sara,JtO'IHliX ~H3HtiBCltHX RBJIBHHI •. Jl,K.EJIOXHHneB nO,II;ltJID-

• 11ae-rca 1t alttyaJI&HHK Hccne.aosaaHRK. Yxe. paHHHe ero padotli OLIJIH otxe­
'IBBLI doJI&mxw·wac-repctBOM H rnyOxuoll ~H3Htlecxolt MLICJIH. 3a CBOD acnx­
paatcltyD paOoty OH 0YJI npH3BaH ,JtOC'I oiBliK cpa3y CteneaH. ,II; OK tapa 
saylt (1934 r.). . 

Jl,H.Eno~HHUeB BY'IHCJIHeT paOOTY BliXO.la 3JIBXTpOHOB H3 wetanJia, 
. OCHOB~BaiiCb Sa Hell, nepB!il ,JtaB'I OODIICBeHHe aHOYaJibHYK YarHH'IBYK 

CBOHCTBaM ,JtByxBaJIBHTHliX :wetaJIJIOB,.npHqHHOil XO'IOpYX IIBHJIOCb TO 
00CTOR'IBJibC'IBO, 'ITO B 3'IHX MeTaJIJiaX 3HeprHH. SJleXTpOBa 3aBKCH'I He 
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'IOJibXO O'I a6COJID'IHOI BeJIH'lKHY ero HMnyJI&ca, HO H O'I sanpaBJieHHB HK­
nyJI&Ca no. otao•eaxD x ocaw xpHctanna. oa_oooo~aet teopHD Enoxa sa· cny­
qal nepe&pYBaDQixca 30B. OcoOoe 3HatleHHe xwena nonyqeaaa11 xw ~opwyna 
AJIB aaeprxx nepe&pYBaD.-xca 30H. 

B 3'IO J:B Bpewa Jl,H.EJillXHHUeB O'IltpWBaet HBJIHHeiHYll 3aBHCHMOC 'Ib 

K3JIYtlaBMOrO aTOMHOrO CBB'Ia (B ~exte Wtapia) O'I ilBteHCHBHOC'IH na,~taD­
•ero (1933 r.). Ero· paOo-ra OYJla nepBYK xccJie~osaaxew no aenKBellaglt ) 
On'IKXe, OOJIYtiKBmell HliHB C'IOJib C~BCTBeHHOB pa3BH'IHB, 

B nocJie~D~Ke ro.aw Jl.H.EJioXHHneB-nepBLIK ,u;an o6Dacseaxe wexaaH3JI.Y 
·sara.aotlaoro aBJieaxa ~oc~opecneaUHH. Ocaosaa11 x.aea atol padotli npe&pac~. 
BO UJIDC'IpHpyet o6pa3BOC'Ib, MlimJieHHR ;9'tiBHOro.- 0H 3alletlaet, 'ITO H8.JIH'IKe 
JIOKaJlbBliX npKMBCelt B ~OC~Opax npHBO~HT K'OOHBJIBHHD JIOltaJibBliX ypoBaelt 
KeJ:,Jty BHJ:Bel 30HOI K 30BOI npOBOAHMOC'IK, ll03TOMY 3JieKtpOH, nonaBmHit 
Ha 3'IOT ypoBea&, il "AlipXa" B HHJ:Hell 30Be OKa31iB6li'IC8 npoctpaHCTBeBBO 
pa3,J;eJIBBBYKR~ 'ITO cy~ecTBeHBO YKBH&maet BepOH'IHOC'Ib KX peKOK0RHanKH 
x npKBOAHT x aaouaJI&so OoJibmowy .Bpe~teax BliCBetiHBaHxa. 

B nOCJIB~DJU:X padotaX l(.H.EJIOXKBnes no,JtpOOHO pas:ewr 3TY OCBOBHYll 
H,ltBJ) H, B tlaCTHOCTH, HCCJIB,ItOBaJI XHBe'IHicy tlJocg)opec~e~Jti, nep:siDi 
OODIICBKJI axcnepKMeHTaJlbHO Ha0JID,JtaeKLII XO~ BliCBetiHBaHHII no BpeMeHH. 

· ~anee.~.K.EJioxxanes ·odpa~etca x 3~exty BLinpawnesHa toxa 
nonynpoBOJtHHKB.MK K nepBLIIl aaxo.au npoctoe K npaBHJI&aoe oODacaea.He 

. 3'ICIIY IIBJieBHD. Cy'Ib SI'O oO~RCHBHHH COC 'IOHT B TOM, tiT 0 .BI:SJIH311 KOH­
·taltta ABYX nonynposo~HllltOB rpa,~tHeat aJielttplltlecttoro nona npHB~AHT x 
OOIIBJIBBHll 00DeMHOro·sapa.aa, a. CTaJIO 6YTb, H.lt K3MeBeHilll SJielttponpo~ 

BOAHMOC'Iil, 3Balt xe 3TOrO H3KeHeHH8 3a»HCH'I O'I HanpaBJieHHR TOKa, liTO 
H 00yCXOBXHBa9T BYnpHKJIRll~ee ~eiCTBKB CHC'IeMH. 

J'IHH nOCJIB,JtyD~Ke OCBOBOnOJiaraD~e padotli ~.K.EJIOXHHnesa, B 
tlacnocn, paapaOotxa 11x teopHx retepononapaLI:i • ottpameasLix KpHctaJI­
JIOB H teopHa anextplltlecxoro npoOoa ,II;HSJiextpliXoB cLI~paJIH orpoMayD 
pOJib B pa3BH'IHH KCCJIB,II;OBaHHil B 00JiaCTK KBaBTOBOil 'IBOpMil 'IB8PAYX TeJI 
H npalt'IJlllBCKOrO HCOOJib30BaHH8 KX pe3yJib'I8.'IOB, 

Yx~ B paHHMX paootax llxxtpHII KsaaoBHtla npoaBHJIKC& rJIYOO&oe 
DOBKMaBKB CY.HOC'IH KBaBTOBOI M8X8.HHXK, CBezaetb B3rASAOB K opKrKBaJib­
BOC'I~ KB•AeHMB, npe,ltBOCXH~D~Ke nopol AaJI&Bellmee pa3BKTHB ~H3HltH, 
Ocodesso xapatttepaa B atoM O!Bomeaxx padota no BlitiHcneHKD "cwe~eaxn 

C08lttpaJibB~X JIHBHI", Bli3BaBHOrO oOpatHliK ~ellC'IBH8M noJIB H3JiytleHHH, 
JtOJIOJ:eHHaH Ha ceMxaape B · of/H3HqecxoM HBCtKTyre AH CCCP (1938 r.), xoro­
paa no cyJ~~eCTBY co.aepmJia. teopxD JI3K00BCltoro C,JtBHra, oTKpLitoro JIHIIIb 
,1!;8CB'Ib JIBT CnyCTH H OOCJIYDBmero HatlaJIOM C03,JtaBKH. KBaHTOBOI3JI8lt'IpO­
,ItHHaMKXII, ilOJiyqeaHaa ~.H.EJIOXMHneBHM ~Oli'YJia AJISI JI3M60BCitOro CMell(e­
BHH O'IJ!lltlaBTCR O'I 3HaKeBHTiit ~OPKYJIY f .Eete JIKmb tiHCJIOBHK MBOJ:HteJieK, 

" 
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noasxsmHKeR Bdtte~cTBKe ynbTpa~xoneToBoro odpesauxa. K eoxaneuxn, ato 
saxHelmee OTKpWTHe n.H.EnOXKHUeBa He ClHHO nOHftTO eospeweHHKKaKH. · 
:3Ta paCloTa ymi.D;eJia CB9T Jimiil> B 1958 r. B Tp~ )(.lt.EJroxmn:teBa (XOTJl · 
peay~TaTH ee 6anz H&n~eHH paHee B o6aope fl~A.CMopo~cKoro (Y~H. 
1949, .T.XXX!X, BH0.1, CTp.325). ' 

B 1935 ro~ l.H.EnOXHHU9B K3ClHpaeTeft npo~eeeopoK K~e,JJ;pW Teope­
TJl<leeKol' ~H3HKH MrY • C TO! nop!i H JJ;O noeJie,li.HHX ,JJ;Hel D3HH. ero ,JteftteJlb­
HOe'fb H~pa3p!iBHO eB83aHa e qJJt3JitJeeKHK qJaKyJ!U9TOK MrY, r,JJ;e.OH 3aBe,JtOBaH 
Ka~PeApoR SAepHol qJH3HKH H no,~trotosu worxe noxoneuHa enenHaJlltetoB, 
ueodXO~KOC'fb B KDTOp!iX oeTpO O~~anaeb B Hamel etpaHe. lKHTpHI RBaHo­
'sHtJ 6iin O,ltHHK H3. opraHH3aTOpOB OT,JteJleHHft ~epHol qJH3HltH qJIISIItJeeKOrO 
c~>axynueta MrY H eos,natenew flJHJIHaxa MrY a flJIIJ!JtaJ!a MoexoseJtoro HHe!x-. 
TYTa pa,u;ROTexm!KH, SJ19KTpOID'IKH H aBTOMaT.IDCH B. )J;yCl:s:e, S~lll![ KOTOpHX -
nPHClJrmt9:s:H9 CTY~9lr'l9CKO:It ay,u;I'!TOpD K JiaClOpaTOp:aH HCc,JI~OBaT9JUI, 

.lKHTpH" HBaHOBJttJ OtJeHb J!D6Hn ety,JteHtJSeKyD ay~TOpHD'K Ha.KaX~D 
neKUJtD men Kalt Ha npa3,1tHHK. OH CliiJl tJaetHK roeteK H B ety,JteHtJeeltOK 
OCl!lleDTHH. 

Cpe,nH·ero ytJeHHKOB KHOro H3BeetHYX yqeHYX, BHOeft~HX ,JtOetOIHYI 
BKJ!a,ll. B pa3BHTKe HayKH. 

"HayKa - ,~teno tanaH·ta H npx3Bauu, ·- rosopxn ou. - Tenepb uayKa 
e!lle H ,Jt9Jl0 KOJ!Jielt'fHBHOe. Ho see xe epe,ll.ll yqeRYX He3aBXeHKO OT 3BaHHIII, 
He3aBHeHKO OT 'fOrO, KTO OHH - ,JtllnJlOKHHKH, aenHpaHTY .;. een· oeo6aa Ka­
terop118 no,JJ.el, o,~tep:aiiYx etpaeun 1t HayJte, ytJeHwx, ilenuw:l tanaHt 
ltOTOpYX 1lK mb H3pe.~t~ta ,JtoemBJlfteT HM pa,Jtoen, HO !IpK'tJHHfteT noetO.RHHYD ·. 
KYKY Hey,JtOBJie'fBOpeHHOeTII ,ltOeTilrHyTYK. HKeHHO Ha 3TJIX xpynKHX, HeKROrJIX 
JlD,ll.ftX ,nepXKTeB Beeb yenex 'fOrO HJ!H HHOrO HHeTHTYta. JTH J!D,li.H OClY'tJHO 
H9llpaKTH"'HH, . OHH JierKOprum:MH H YJI3BHMH,- IDC HYJKHO Clepe't&, HX HYJKHO 
oxpaHJIT:&, OHII[ - 6e.JIH;e JKYPaBJIH" • 

JlKHTpHeK HBaHOBHtJeK 6iiJ!H e03)taHY H DpOtJHTaH!i KH.OrHe fllyu,xailesmJlb­
HYe teopetHIJeeltlle Kype!i, epe,JJ;H KOTOp!iX oeodO eJie,)J3'et B~eJ!IIU !type • 
KBaHTOBOI wexaHHKH, eOC'faBHBmHI OeHOBY nepBorO.B KHpe YHHBepCH'feTCKO­
ro yqeduua, uw.nepmsmero e 1944 ro.na 22 Jl3.ll.aHIU: mectb Hs,nanl B ua­
mel etpaue H 16 B·,Jtpyrxx etpauax Kllpa ua ,JteBftTH B3YXaX; Ha sew ClYJ!O 

. BOenHTaHO He O.ltHO nOXOJleHKe ety,JJ.eHTOB..(plt3HltOB. 3a tpy,ll;li no KBaHTOBOI 
wexauue J{.H.Enoxxuneuy ClYJia npxeyx,JJ.eua rocy.l/ipeTBeilaaa npewxs CCCP. 

C 1935 no'1950.rr J{.H.EJIOXHHUeB, uapR.Q' c ilayiJHO-npeno,naBateJlb­
eKol ,JJ;esteJlbHOCTbD B MrY, paCloTaet B ~X31t"l9eltOK KHe'fHTYTe HM.He6e,Jte­
Ba AH CCCP. B 3TH ~e ro,ll.li n.H.EJ!OXHHUeB ftBJlfteTeB tJJleHOK YqeHoro eoue~ 
ta ~H3HIIeexoro xHeTxTyta-AH YCCP, r,JJ.e ou pyxouo,JJ.xt x pa6oTBMH:wono­
.li.Yx YKpaHHeKHX qJH3HKOB. lloene OeBOClO~eHKft KHeBa O'f qJamRetOB ,lt.R.EJ!o_: 
nuneu. npRHHMaeT altTHBHoe yqaet:We B uoeeTaHOBJieHKK uayxx ita Yltpaxue •. 
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B npe,l!;BOeHuwe ro,~tw BHHKaHHe lwHtpHa 'HsauoBHtJa ClYJio eoepe~otoqeuo 
ua npltHUHnKaJlbHHX BOnpocax KBaHTOBOI KeXaHHKH. 3Ta ,ll.9ftteJlbHOetb npo­
~~C:& H B·noCJI9B09HHH:It ll9pHO~.EJIOXHHU9B YCTaHaBJI3Ea9T COOTB9TCTBK9 
K9XAf KBaHTOBYK ODHeaHHeK eHeTeK!i tJaeTMU B qJa30BOK npoetpaHeTBe II 
xnaeeHtJeeKol WHXUHel paenpe.ll;eJieHHft qaeTHU, npH atoll, B qaetHoeTH, 
BHHBJ!Be% HeB03KOEHOeTb uenoepe,JJ.etBeHHOrO nepeHoea B xnaeeHKY KBaHTOBO­
r o yenouu, awpamD111ero uepasnK tJHKoe_Tb o.li.HHaltoalix qaetHn. 

n.H.EJIOXHHUeB nepawa BBO~% nOHftTHe "xBa3HBepOBTHOetH" (1940), 
K xoTopoKy woro nosse npxmen J{HpaK. 

J{.H.E110XltHUeB yeTaHaBnHBaet, liTO .li.HilJpaKUHOHHaft KapTHHa He Beer,JJ.a 
,JJ.aeT B03KOEHOeTb O,li.H03Ha"'HOrO eyx,neHKft 0 qJOpMe HaClJ!D,l!;aeMoro OCl~eKta, 

'ITO pa3JIH'IH&e qJOpKY OCl~elt!OB Koryt ,ll.aBaTb eXO,l!;HYB ,li.HqJpaK~HOHH!ie 

KaptKHH; BnepBYe nOKa3HBaeT, 'ITO e nOMOlllbD 3JleKTpOHHOrO MH!tpoeKona 
woxao, npH ueKotopHx yenouHax, BH,l!;eTb aToM. Ou nepswl nortaswsaet, 
'l'fO,B8eKOTpH Ba o6patHMOetb Bp9K8HH, "npKHUKn ,ll.8'fa~HOrO 6anauea" 
KO:Ie'f K H8 eOdJ!D,ll.a'fbCH. . 

J{.R.EJ!OXKHUeB - aBtOp KOHU9nUKH KBaH'fOBHX aueawd~el. Ha Oe!OB8 
3TOI ltOBUennn OH nepBYK ~Jl OCl~eltTKBHYII tpa!t'fOBKY BOJ!HOBOI ~YIIKUKH. 
Taxolt DO,ltXO~; o6~a,JJ.aR ClOJI»mol 3BpKetKIJee&olt eHJ!Oit, nou.oraet yetpaHHTb 
p8,1t BHy:rpeBHKX npOtiBOpetJKI B IIHTepnpetaUKK ltBaHTOBOI MexaHKKH K yeta­
BOBKT» :ree&yD eB83b M9X,JJ;y KBaBTOBOiil wexaHHltOR K etaTKetKtJeexolt ~K3K­
KOI. 3ta KOHUennxa •woexoBeKol MKOJ!H" OTBO~T 6onee eKpOKHYII pOJlb 
RaCl~D~'feJ!D K nOXtJepKHBa8T BeD.ny 06~eKTIIBHWR xapaKtep ltBaHTOBHX aH­
eaKClJlel X ynpaB1lftD.KX KKK 3aKOHOKepuoeteR •. 0H nepBHK oe03HaJl oeo6y11 
po!» Itnacexqeexoro npxdopa B KBaHtoaol wexauaKe xax seyetolqxuoro 
eoeTORHKB waxpOOKOnHIJeexol eKeTeKH. TeK eaKHK 6HJ1 e,JJ.8JI8.R BaUHR 
mar B npeo,JJ;o~eHHK 6apbepa, DO.l/iBJ18BBoro astopxtetoK Hxn»ea Eopa, 
cqxtaBmero, 'ITO BeT CMHCJia 06~8,li;HB8Tb K3K8pKT9!bH!ilt npx6op e KK!tpO~ 
cxonxqecxol eactewol, tax KaX tor.na noTpedyetea xnaeeaqeexxlt npudop 
~JIB K3YtJeBHB OCl~e~&eHHOR exeteKH. . 

Padotw ;n.H.Enoxzuneaa eHrpana orpoxayn ponb B swpadotxe weto.~to­
!orJI'leeitxx OeHOB eoBp8K8HHOI KBaHTOBO! teopHH. B npe,li.HeJ!OBHK K esoel 
xazre • OeHOBH KBaatoBOI wexauK!tK" (natoe xs~xxe, 1976 r.) ou nx­
caJ: "H.seer,JJ.a-npH.l/iBaJl Clo~•oe aaaqeaxe npaBK1lbHOI weto~oJiorxx, des 
Bna~euxs xotopol ~se cawl O'fJllqBHI yu. npxodpetaet otteuox peweenea­
Bneerua. lloatoxy xatepxanxct m eexas wei O.ltOJ!O ns., · ue RBHO, ue xeaee 
ftBBO npOBXSWBae'f Bell ltiHry". 

OeodeBIO no~po6HO Ba 3TXX BOnpoeax n.H.EJIOXHHU8B oetaHaB1!KBaJieft 
B eBOJIX ~OBorpalJKRX "llpHHUitDIIaJibHWe BonpoeY KBaHTOBOIII K8xaHIIltH!' 
(1966 r .) x "KBaHToBaJI MeXaHHKa (neKiliUl. no 113dpaHHHK Bonpocaw;' 
1981 r.). 

B ro.P BOIHH J{ • .II.E1IOXHHU8B DO'ITX nOJIHOeTbD nepeltJ!D'IaetCR Ha 
pa60ty no odopORHOI TeKaTHK8 B 06JBeTH ~xyetllltll . H Bexupe CT6HOBKTeft 
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se~KK cneUKaJlKCTOM ~ 3~01 oOnaCTK, C03Aat8Jl814 ax.yctMXB B60ABOpUABWX 
K ABHSfmKXCR cpe,n;. HCXOAR M3 ypasaeHHI raaorHAPOAKHaMHXH, l.H.EJIOXKB­
UeB nonyllaet y~BII8HKR axtycTHKK AJIR cawuro od111erocnyqas (ypasaeBHR 
EJIOXHBUeBa), Ha OCHOB6 KOtOpWX OH BWBOAHT pRA aKyCTHlleCKHX·saKOHOB, 
oO~RCHHeT H paCCllHTWBaeT pa3H000~3HWe aKyCTHlleCKHS RBJieHHR B ABHSJ~ 
IIIHXCSI H HeOAHOpO,!J;HWX cpeAaX (B TOiol llHCJle typOyJieHTHWX), ItaCaDIIIHXCR, 
C OAHOI CTOJlOH~, uexaHH3Ka reaepHpOBaHHR mywa, a C ~pyrol - UeTOAOB H 
cpeACTB ero npHeua. CDAa OTHOCSITCSI, B llaCTHOCTH, H3JIYileHHe 3BYKa npo­
nennepoB, pacnpocTpaHesHe asyxa B Typoyne.HTHOI cpe,n;e, soaOyQeHHe pe­
soaaTopoB DOTOKOIL H lteT OAW CSHll:eSHR '!altO ro BO s0yJ[.l[eHHSI, Betp.03alJlHTa 

· npHeuaHitoB ssyxta aT xtpynao- H uenxouacmTaOawx cp.~yKTyauHR aaOeraDl!lero 
nOTOita H pSI~ ~pyrHX, COCTaBHBMHX OCHOBY TeOpHH aityCTH'leCKOrO nepeXBa­
Ta caMOJI.eTOB H DO,IJ;BOASWX JIO,IJ;Olt, l.Y.EJtOXHHUeBWU CcpOp.IYJ!HpOBaHW ypaBHe­
llHSI reoMeTpm ecxoa axycTHKH. 

n.H.EJIOXHSUeB BBeJI qpe3BW'lalso llJIO,I\OTBOpsoe llOHRTHe 0 nces,n;o-
3Bylte Kalt SIBJieSHH, 00JiaAall!ll6M cpopMaJibHIJMH DpH3HaKaMH 3ByKa, HO He SIB­
JISIDIII8MCR axycTH'leCKHM npoueccoM. B ot,n;en~:>swx csoxx npo11BJI8HHSIX nces­
.1\0SBYK OTO~,I\8CTBJIR8TCR C BOJISaMH PeneS! HJIH C ~peseJieBCKOI 30HOI H3Jiy­
qeSHSI B 3JieKTpOAHSaMHK8 (XOTSI H He CBO,I\HTCR K 3THM HBJI6HHHM). 

nuHTpHI HBaSOBHll c~op.~ynHpOBaJI Teope~y. onpe,n;ensnmyn YCJIOBHe, He­
oOXO,I\HMOe H AOCTaTOllHOe ,1\JlSI resepHpOBaiJHH 3ByKa npH ,ll;BHllt8HHH T8Jla B 
XH,ll;KOCTH HJIH npH ,1\BHllteHHH CaMOI XH,ll;KOCTH, AaJibSelmee pa3BHTH6 3TOrO 
BOnpoca npHBeJIO K BHBOAJ 0 TOM;. tlTO B OCSOBe BCSIKOrO HSJIY'l8HJI!H, B TOM 
tlHcne axycTnllecxtoro, nexaT asne!IHSJ, asanorHtlHHe a~eKTY BaBRJiosa-qe­
peaKosa. H,l\eJI! nMHTpHH UBaH OB Hlla' no,n:qepKHyBmero 6,ll;JI!SCTBO rl>H3Htl eCKHX 
npe,I\CTaBJieijHI aopO,I\HHaMJI!KH 1 aKyCTHKH H 3Jl8KTpO,I\HHaMHKH 1 llOJIOXHJIH 
HatlaJIO B8CbMa fiJIO,I\OTBOpHOI 1 6KYCTHK0-3Jl8KTpO,ll;HSa14HtleCKOI aHaJIOrHH, 

3a :3TH paOOTH Jl, U.EJIO XHS neB sarpal[)(eH OpA8SOM JleHHSa (1946: r .) ~ 
BnocJie,I\CTBIUI OSH O!iJIH. oO~e,n;HHeH!i B MOHOrpa¢HH "AKyCTHKa HeO,IJ;HOpO,!J;HOI 
H .D:BrliKYillelca cpeALI" (1946 r .) , HSAaHsoa ,n:Bax.n;w' B CCCP H sa pyOexou; 
KOTOpaa HBJIH8TCH'KnaCCHKOI OOJibmOrO HSTeHCHBHO pa3BHBaDIII8rOCR pas,n;ena 

.tpH3HKH, Celqac HH OAHa OT6tl8CTB8HHa:SI HJIH 3apy08JK!l8H paOOTa B 00JRCTH 
ip.H3l!KH myMa Typ0yJI8HTHOrO fiOrJBHH'IHOrO CJIOS1 1 B03HII!Klllero Sa .~D38J!Hlm.X 
COBp8KEH SHX JiattsepoB,. HJIH. myua peaKTHBS!iX CTpytt HX ,IJ;BHraTe nett 1 He 00-
XOAHTCH Oe3 CC!iJIOK sa KSHry n.H.EJIOXHSUeBa KaK sa OCHOBY HOBOR aKyCTH­
KH,. 

B llOC!l e,I\HHe ro,n;H BOI!IH H B IIOCJ!SBOSHHHS ro,IUI Jllli3H6HHO BaJKHOH ].J)IR 

HameR CTpaS!i CTaJia 3aMlla OBJia,l\eSHR O.T 0111 ott 3HeprHett, HallHHaR C 
1947 ro.n.e., JbmTpHlt HBO.HOBH1J B Ita1J8 CTBe ,n.HpeKTOpa Hayqsott JiaOo~ TOpHH 
B 00SHSCKe aKTHBHO BKJIDqaeTCR B paOOTY no pa3BHTHDCOB9TCKOR aTOioiSO! 
aayxH H TexsHKH, Boarnasnae~yn H.B.KypllaToBWM. HropL BacHnbeBH1J 
OKaSaJI dOJibmoe BJIHRHHe sa ~OpMHpOBaHHe Jl.ll.E!!OXHSUeBa KaK pyKOBO,IJ;HTena 
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KpynseltmHX lll.YllB 0-TeXHH'l eCKHX npoeKTOB, CIIOCOdHoro CfiJIOTHTb XOJIJieKTHB 
H B,IJ;OXHOBHTb era Ha BYfiO!IBeHHe rocyMpCTBeHHYX aa,n.aHH!, 

H.B.KypqaTOB YBH.ll.eJI B BWAalllli814CR cpH3HKe-TeOpeTHKe TanaHT Itpynnoro 
opraHH3aTOpa H HSll:eHepa-HCCJie,n.OBaTeJIR, C T9X nap HKR l.li.EJIOXHSiteBa 
sepa3pWBHO CBR3aHO C HCTOpHelt MHpHoro aTCila. BwecTe C KypllaTOBHK 
nJIOXHHUeB CTa!l HHHUHaTOpOK C03.ll.aHHH nepBOI B KHpe aTOKHOI 3!!8XTpO-
CTaHUHH (00HHHCK). . 

B CBoett XHHre "Pol[AeHHe KHpHoro aTOKa" l.ll.EJIOXHSU8B DHCan, llTO 
euy " ••• swnano cqacTbe yqacTBoBatb B sennxol anonee C03AaHHH 
COBeTCitOI aT Olo!HOR 3SepreTHKH". 

B 1950 ro~ Jl,H.E!IOXHHtteB Ha3HallaeTCR nepBWiol . .li.HpeitTOpOK C03AaBHOfO 
Hlol 'l>H3Hit0-3HepreTHtleCitOrO HHCTHTyTa B OdHHHCKe, a Taxse HO.Y1JBYJI. pyxo­
BO~TBnaM pa60T no C03~ H nyCK,Y IIepBOH B MHpe aTOMHOH 
SJISRTpOCT~. ,lJ;.H.EJio~eBy IIpHH8AJI6lltaT ~3.1!r<I6CID!e H ROH~ 
CTPYETopcKRe · paq-qeTH peaxtopos a ToR nepso! A3C. B cepe.n.Hae · 1954 
roAa llep:srut aTowaas Aa!la TOK. 30-neTHHI nepHo.n. ycnemno! axcnnyataUHH 
CTaHUHH fiOATBep,n;H!l npaBH!lbSOCTb c,n;enaHSOro Jl,ll,E!!OXHHU6BW14 BWdopa THna 
peaKTOpa H OCHOBHYX napaueTpOB nepBott A3C. 3a 3TY padOTY l.li.EJIOXHSUeB 
y,n:ocToea HeHHHcxo~ npeMHH (I955 r.). 

no:ua,n. Jl,H.EmXHHUeBa 0 nepBOlt B llHpe COB6TCKOI .aTOioiBOI 3!leltTpO­
CTaHUHH B OOHHHCKe Own ocaosnwu ,n;ox~o~~ na ITepsoR wer~napo.n.ao! 
KOS~epeSUHH no llHpHOJI.Y KCfiOJ!b 30BaHHil aTOMHOR 3HeprHH B lKeHeBe (I955 r ,) , 

B nocne.n.yn111Ke ro,n.H n.H. EJIOXHHnes nposo.n;HT ~pacqeTw H ocyJlleCTB nset 
HO.YilHOe pyKOBOJJ;CTBO pa3pad OTKO It npoe KTa H COOpyxeHHR nepBWX .B EBpane . . . 
peaKTOJlOB HOBOrO THDO. ~ nepCIIeKTHBH!iX B IIpOMWm!leSHOil OTHOmeHHH peaK-
TOpOB Ha 0HCTpYX HeiTpOHaX C li:H.li.ItO-IleTa!l!IH'l9CltHM TeOJIOHOCHTeJiell, Ce!­
-qac TaRHe perutTOpH YJKS :3RCIIJIYaTHpymTCH H Ha ;rr.pyrmc: aTOMHHX MSKTpo­
CT~. JT1.mTpiDJ: lfBaHOBR'I EJio~eB Ta.RJKS paspa60TBJI 9@.ieRTHB-
HHe ll6TOAW Pl-CileTa peaKtOpOB sa MeatneHHWX H npouesyTOilHWX HeRTposax. 
3a BtiDOJIHEH He BallHl\IX fOCYAapCTB8HSWX 3aMHHI IIO C03,1J;O.HHD a TOKHOII 
3HepreTHitH n.H.E!IOXHHiteB y,n;octoeH 3BaHKR repoa CouxanHCTH'leCKOro 
Tpy,n;a (1956 r.). · 

PeaittOp!i npHB!leita!IH BHHiolaHHe Jl~H.EJIOXHHtteBa He TO!lbltO KO.It OCHOBa 
3HepreTWJeCKHX YCTaHOBOK, HO H ItaK HHTeHCHBHWil HCTOilHHK HelttpoSOB .11.118 

CO.MWX pa3H000pa3HWX HaYilHYX HCCJieAOBaBHil, l.H.E1IOXHHtteB -·aBTOp BW,n.aD­
~erOCR H3odpeteaxa (1955 r.) - Hwnyn~:>caoro OwcTpo,n;ellcTBJDIIIero peaxtopa 
(REP-I H HEP-2), li.OIIISocu ,Hl.lnynLca xotoporo npH sec~:>ua uanol cpeAsea 
UOIIIHOCTH Be ycTynaeT cauwu li.O~Yll. peaxtopaw noctoaasoro AelctBHR. ITep­
swa ~eaxtop tattoro tHna - REP-I Own coopyxen H ny111eH B nyoae (1960 r.) 

l£) ATOMHaR 3HeprHR, T. 46 (19?9), BYn. 6. 
"' 
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s naoopaTOPHH aeiTpoaaoK ~H3HKH noA aayqaHw pyxoBOACTBOM H.npH aenoc-. 
peACTBeHHOM yqacTHM Jt.R • .EJIOXHHUeBa. ·.(OH qaCTO Ha3HBaJI er 0 CBOHM. "npH­
,ll;aHHll"). Pyxos o.~tHMaH ltllHTpMeu RBaHOB MeM rpynna no npoexTKpoBaHHD, 
coopyxeHHD H nycxy R.EP-1 COCTOHJia B OCHOBHOM H3 COTPY.ltBHKOB 9H3HK0-3Rep­
reTHqecxoro HHCTHTyTa. B pe3,YJibTaTe MHOrOJieTHel pa60TH·5TOT peaxTOp 
sapeKOMeHAOBaJI ce6H KaK 3aweqaT9JlbHHft HHCTpyM9HT AJ!H HCCJie,ll;OBaHHl B 
s~epaol ~1!3HKe, tiJH31!Ke :!H,llKI!X H TB9p,ll;HX TeJI H 3JieMeRTapHHX qacTKn. 3a 
3TY paOoTY ,ll.R • .EnoxHaneB OHJI Y.ltOCToea rocy,11apcTseaaoA npellHH CCCP 

. (1971 r .) • B nocJie,llYJJutHe rO,ll;H n.R • .EJIO JCHHU9B .O!U aayqRH)l PYKOBO,l!;HTeJI ew 
np oexra c oopyxea HH donee coBepmemwro H MOutHoro peaxTopa R.EP-2, pyxo-

. BO,llHJI ero ~H3HqecltHW nyCKOM (1977 r.) H ,110 nocne,ll;HHX )tHeA CBOeA XH3RH 
(1979 r.) - no,11roToBxoA x 3HepreT~ecxowy nycxy. He,ll;aBHO 3TO nocne,llHee 
Haxeaepaoe ,lleTHute lt»HTpHa HsaaosHqa .EJioxHnnesa BH,llano nepBHA tiJH3H -
qecxHA pe3yJibTaT. 3xcnepHweaT ~a R.EP-2 oxonqaren»Ho 3axpHn rHnoTeTH­
qecxyD ~CTKQY - aKCHOH. 

Jt.H • .EJIOXHHUeB 6HJI opraHH3aTOpOM 06~e,llHHBRHOrO HRCTHTYTa H,ll;9pRHX 
Hccne,llosanHA. B 1956 ro)l;J KoMHrer lloJIHouoqayx ITpe~cTaBHTane~.o,llHHHa)l;ntl­
TH CTpaH B.li/IROrJRCHO i~36pan ero nepBHll ,ll;HpeKTOpOM 3TOrO HBCTHTyTa. K· 
padore B mffiH OunH npHsneqeaH xpynHHe yqeaue CoseTcxoro CoDsa H co-· 
UHaJII!CTifq eCKHX CTpaR. B ,llOnOJIHBH He K ,llBYM CYII{9CTB OBaBmHM B }Jy6H9 Jia­

doparopHHM: JiadoparopHH·H,llepHHX npodJieM H JiadoparopHH BHCOKHX 3H9prH!It, 
6HJIH C03,llaHH TpH HOBH9 naOoparopHH: ·JiadoparopHH ·H,D;epHHX peaKUHK, na~ 
doparopHH aeltTpOHHO!It tiJH3f KH H JI86 oparopHH T90 pe fl{qe CKOI <IJK3HKH, npH-

·qell nocne,ll;HHe ,~~;se- no KHHUHaTHBe n.H.EnoJCHanesa. 3a nepHO.lt npedHBa­
HHH ,IJ,.H.EJIO:mnnesa Ha nocry ,D;HpeKTopa OIDU1 (1956-1965 rr) ffiicTHTYT 
OKQHqaTeJibHO o<~JopMHJICH opraHH3aUHOBHO, npespaTHJICH B KpynaelmHI 
Hayqao-HCCJie,llOBaTeJibCKHI U9HTp, 3aB09BaBmHit CBOHMH HCCJie,llOBaHHBMH 
BHCOKHl aBTOpHTeT H M9llt,D;yHapO,D;HOe npH3HaHHe, CTaJI KY3HHU91t HayqHHX 
Ka,ll;pos. conHaJIHcrmecKHX cTpaa; B noMe.IJ.YXlllHe ro~:y· (1965-1979 r.r.) 
EnoxHanes B03rnasnan JiadripaTOPHD Teoper~ecB:olt tiJH3HKH OO~e,D;H~eaaoro 
HHCTHTyTa ~epHHX HCCne,D;OBaBHlt. 0H BH9C TaK:I:e orptJ&RH!It .nH<iHHit BKM,ll; 
s odecneqeaHe MHposoro Hayqaoro aBTopHTeTa lty6HH. 

BHHlolaHHe )lMHTpHa HBaHOB Hqa BCer,D;a npHBneKanH <l!yH,lJ,aloiBHTanbHHe 
· npoOnewu Teo peTm ecxolt <IJH3HKH~ B 1957 ro,ll;Y, ocaoBHBaacb· na oOnapyxaa·.:. 

aux rpynnolt M.r.Meutepaxosa ·",~~;eltTOHHHX nHKaX" B peaxnHax KBa3MJnpyroro 
pacceBHKB.npoTOHOB BHCOKOlt 3HeprHH Ha HApaX, Jt.R.EnOXKHU9B BHABHraet 
H pa3pa0aTHBaeT K,ll;9Jl 0 <IJJIYKTyaUHBX nJIOTH OCT H B,ll;epHOrO B euteCTBa, cno­
C06HHX ltalt B,II;HHOe nenoe BOCnpHHIDolaTb Oonbmol HMnynbC. 1i)l;ea '"<IJnyltT.OHO.B 

-EJIOxHanesa" aaHdonee aplto npoasHnaCb·qepe3 20 neT, Itor.n.a B peaxnHHX 
c penaTHBHCTCKHMH HApallH OunH odaapyxenH Tax aa3HBaeuue ~KywynHTHBHHe" 
qacTHUH. B· ,n,anbael!mew ltllHTpld Jfsaaou:q .npHHHuan yqacTHe B pa3pa6oue 
llHOrOKBapKOBOI HHTepnpeTaUHH <~Jn!•KTOHOB. lfi49HHO H\1. 6HJI nOCB8llt9B . 
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nocne,ll;HHit ,ll;OKna,Jt Jt.JI.EnoXHHUeBa Ha KOspepeHUHH B TOKHO OCBHbD· 1978 
ro,D;a. 3TH KCCnejoBaHHH BHpocnH HHH9 B HOBOe nepcneKTHBHOe Hanpasne­
BHe - penHTHBHCTCKYD a,l!;epHyJJ <IJH3HK,Y. B qaCTHOCTH, HMeHHO HanMqHeM 
MHOrOKBapKOBHX.COCTOHHHI Od~BCHHeTCB celqac TaK Ha3BBaewHI "Kop" 
B,D;ep HHX CHn. 

3aweqaTen»aoe no,ll;TBepx,ll;eBHe HAeHC~nyKTOHOB Ouno He,ll;aBHo nonyqeao 
s axcnepliDieBTe NA-4 s UEPHe no r.nydoKoaeynpyrowy pacceaHHD MJJOHOB aa., 
~pax. 

B re xe ro,ll;H .n.R • .EnoxHanes Hccne,D;yeT ( aa ocaose onT~ecxol 
"3IKOHanbHOI" MO,IJ.eJIH) CTpyKTypy HyKnOHOB H snepsHe yCTaHaBnHBaeT ee 
,ll;eneHHe Ha neHTpanbHyJJ K nepH<IJepWI eCKYJJ qacTH, KOTOpW <IJH3HKH nonb-
9JDTC8 no eel ,Jt9Bb,·nepBHI npHXO~T K 3aKnnqeHH~ 0 ,ll;OMKHHPYJJutel ponH 
nepH~epHqecKHX B3aHMo,~teltcTBHit. OH nepsua n oKa3HBaeT npoTHBopeqw:socTb 
rH,~tpO.~tHHaMHqecKOrO nO,ItXO,lJ,a K llHO!BCTB8HHHW nponeccaw C OCHOBHHMH 
npHHUHOaloi~KBaHTOBOI vexaHHKH (1957 r.). CHna 3TO!It KpHTHKH BCe doJlhme 
aaqHaaeT npoasnan -ceoa celtqac no Mepe paciiiHpeaHa xoppenanHoHHHX PI., 

CnHHOBHX H3KepeHHI!. 
~»HTpHev RsanosHqew 6Hna npe,ll;JioEeaa (1960 r.) H,ll;eH cy~ecTBoBaBHH 

aecxoJJLltHX saxyywos B KBaHTosollt ·TeopHH noJIH H cnoaTaaaoro nepexo)l;a 
Ke:E,Jzy HliDIH. 3Ta H,ll;98 HH'i:eHCHBH 0 HCnOJlh 3yeTCH B COBpeMeHHHX 9,li;HHHX 
TeopHHX 3J19M9HTapHHX qacTHU. JIM BnepBHe 6Hno yKa3aHO aa B03MOXHOC Tb 
CYII!eCTBOBaHHII TaK BaWBaeworo "YHHTapHoro npe.D;eJUi." B CnadHX B3aHMO­
,ll;8l!CTBHHX (1957 r.) H Ha rpaHHny npHM9HHMOCTH KBaHTOBOI! aneKTpO.~tHHa­
MHKH. 

Eonuollt-H BaX!tillt UHKn padoT Jt.H.EnOXKHU9Ba nOCBHuteH KBaHTOBOK 
TeOpHM nona, HeJIKHeltHH\1. H aenoKanbHHM TeOpHHM, HeraMHnbTOHOBY nO,ll;XO­
AY, CToxacTHlie cxolt re ooeTIJ'I H np ocrpaacTBa-speveaH •. B qacraoc TH, .Jti!H 
aexatanbHYX nonel n.R.EnoxwaneBHM snepBHe noKa3aHa B03MOXHOCTb OTKa3a 
OTEOHeqHOCTH pacnpOCTpaHeHKH CHrHana "B MaXOM" 693 CYI!t9CTBeHHOro 
HapymeHHH 3TOrO ~YH.Jtai49RTMbHOrO 3alt0Ha B llHKp<NHpe. )t.JI • .EnOXKHUeB 
npe.~tnoxHn npHHUHnHanbHO HOBHR no,llXO.D; K aenoxanbHH\1. noniill, ocHosaaaHit 

. aa rHnoTe3e cToxacuqecKKX WJIYKTyanirlt weTpliKH rrpocr paacr sa -spew~ H. 
Rccne,~tyH CYJllBCTBeHBO HeJJHBel!HHe nona, ~.JI;EnoXliHUSB npHXO,ll;HT K 

Baxao)ay 3aKJIDqeaKD o Tol(, qTo noHHTHe roqeqaux .. xoop,ll;HHaT Tepaer cilucn 
H TpedyeT H3M9HeHKH reOM9TpHH l4HKpOMHpa, eCJIH cneKTp MaCC qacTHU 
oKa3HBaeTcH orpaawqeHHHM csepxr (cBH3b <IJH3HKH c reoveTpHeK). 

3TH BonpocH .HamnH CBOe OTpaxeaHe B KRHre Jt.H.EJIOXHHUeBa 
"llpOCTpaHCTBO H BpeMH B MHKpCM Hpe", H3.liaHHOI B 1970 ro,D;y H B 
1982 ro,D;y B aamelt cTpaHe H viloroxpaTHo nepeH3,ll;8HHol! 3a pydexOM. 

Hewano BpeKeHH OHno OT,D;aHo ltMHTpHeM HsaaosHqey EnoxHaneBHM 
nOHCKaM BeraMJl-JlbTOHOBa S -llaTpHqHoro M9TO,D;a B TeOpHH nOJIH, KOTOP>JI 
3aMeRHn 6H Tpa.li/IUHOBHHI! raMHnbTOHOB tiJopManH3M. Jt.ll.EnOXHHUeB BnepeHe 
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npe~noXKn KOHKpeTHYW sapHaHT waTewarHqecxoro annapara TaKoro weTo~a 
(!947 r.), OCHOBaHHYI aa BBe~eHHH H» HOBOrO DOHaTHa "aneMeHTapHOI 
MaTPHUY . pacceSnm:s!". 3TOT anna par ~n pesy nuarY, cosna~aDIIIJie 

C npHI1nn:eHHaMH oOYIIHOI penatHBHCTCit!f.~HHBapHaHTHOI TeopHH B03MYDieHHI. 
3TO 11Yn cyllleCTBeHHYI mar B pa3BHTBK ItBaHTOBOI TeOpHH nona. 

TsopqecKa.a aKTHBHOCTL ltMHTpHa HBaHOB zqa He yracana ~o cawx 
nocne,lti!HX ~Helt ero :a:H3HH. OH xccne~osan npoOnevy aHouanr.ao wanoro 
speweHH y~ep:a:aaxa yni>rpaxono~HYX aeWrpoHoB K npe~~ npocrol wexa­
HHSM ol1~acHeHHa aroro ~eitra - HarpeBaHHe YXH a~copOHpoBaHHYM 
nosepxHOCTLD Bo~opo~ow, Koropul HaXOAHT see 6oni>mee 3KcnepKMeHranL­
Hoe no~TBep:a:AeHHe. B llaCTHOCTH 1 Be,l\B.BHO nonylleHY HOBYe ACUIHYe no 
rewnepaTypHolt SaBHCHMOCTH BpeMeHH XpaHeHHa YXH, KOTOpYe nOATBep~­
DT 3.TOT wexaHH3K. 

,U.U.EnoxHin~eB pa6oraer aa~ o~aoR 113 HaHOonee cno:a:aux npoOnew 
cospeueHHol TeopHH- npo6newolt y~epxaaHa KBapKoB, H npe~naraer opH­
rHHMLHYD rHnoTesy npHIIHHY sroro asneaHa. B nocneAHee speMa ero 
MYCHH no CTOl'IHHO oclpaiJiaJIHCl> K 11 BeJJHKOMY B3pYBY" B KOCMOJIOrHH. AHa1IH-
3Hpya MOAeni> ~pHAMaHa, JL.H.EnOXHHUeB npxmen K Ba:a:ROMY 3aKnDIIeHHD 0 

·roM, liTO BJI~uaa 11acn HameR BceneHHolt He Morna o6pasosanca B npe­
Aenax ti6TllP6XM9IJHOro MRpa, H npe~m lmn CBOD OpHrHHaHLHYD nnioTe3y 0 ' 
CYilleCTBOBaHHH 6onee o6mHpHOr~ M8TanpocTpaHCTBa, B KOTOpOM COy,ll8.paDT­
ca MeTarena H aHTHTena. no rxnorese n.n.Enoxxauesa H aama BceneaHaa 
o!1pa30Banacl> npH CTOJIKHOBeHHH Ta.KHX MeTaTen. U3 3TOit rHnOTe3Y BYTeKaei 
Ba:a:Hoe cne~cTBHe -:- BO SID:a:aocr 1> 3a.JieTa ueraren Hs ueTanpocrpaacT sa B 
aa·ru, 118TYpexuepHUI MHp, H TeM CaMYM - B03HHKHOBeHHe B3pUBOB !10nblliOI 
3HeprHH. 

nuHTpHI ~BaHOBHII BCer~a npORBJIRJI 60Jil>lliOI HHiepec K ¢HJIOCO¢HH 
H MeTO~OJIOrHH aayKH. He pas npHXO~HJIOCl> ewy OICTaHBaTl> B ~HCKYCCHRX 
HAeH AHaJieKTHIIeCKOro MaTepHaJIHSMa KaK OI ero npOTHBHJ!KOB 1 TaK Jl OI 
npHMHIHBHUX sa~J~HTHHKOB. Macro BHHMnHHH HM Ouno YAeneao Oopr.Oe sa sa­
KOH COXpaHeHHR SHeprHH KaK OCHOBY MaTeplfanHCTHII8CKOrO eCieCTB03HaHHR 1 

Sa MapKCHCTCKOe· nOHm.taHHe TeOpHH 'otHOCHienl>HOCTH H COBp8MeHHOI a.TOMHC­
IHKH. TaK, B CBOel nepBOI KHHre "~IO IaKOe TeOpHR OTHOCHI~nbHOCTH?" 
;n.H.EJIOXHHUeB ~aeT He TOJibKO Mil.KCHlre.JihHO AOCTynaoe HSJIOllteHHe :noR 
TeOpHH 1 HO H nepBOe npaBHJlbHOe ee OCBe!lleHHe, Ha OCHOBe ~HaneKIHIIe­
CKoro MatepHaJIHSMa. 0co0oe 31£ lleH He OH npH,l\B.BaJI Ta.KHM CBOHM paclotaM, 
KaK "neHHH H ¢ii3HKa", "0 COOIHOllleHHH npHKnaAHYX H ¢YH~MeHta1lbHYX 
HCCJieAOBaHHI", rAe, OCHOBYBaRCb Ha ocoOeHHOCIRX lleJIOBeKa· Ka.K. 
6HomrmecKoro BH,l\8.: nn6osaaTenLHOCTH, pacm~t~peHHO~ nepe.u;atie HH¢op&a­
UHH OI nOKOm9HHa K nOKOJieHHD, KOTOpYe oOyc~OBHJIH OipYB llenoBeKa OI 
OCTanbHOrO SiBOrO MHpa, noTpeclHOCTH B SMOUHO·HaJil>HOM KOHTaKTe C BH8III-. 
HHY. MHpOM, npHXOAHT K 3aKJI.DIIeHlfD 0 HeHS6e:a:ROCTH npeHUYilleCTBeHHOrO 
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pOCTa aKTHBHOCTH JID~el B npOH3BOACIBe H~el. OlleBb HHTepeCHY Heony6-
1IHKOBaHHUe noxa B nonao» o6'l>e»e ero nocneAHHe IPYAY "HayKa H·Hcxycc:rBo" 
H "QqepKH no MatepHaJIHCIHII9CKOi ¢HJIOCO~HH". 

IlpHCYDtHI JL.H.EJIOXliH~BY ~ap npe~BH~eHHR npOHBHJICll Be TOJlbltO B ero 
HayiiHHX H ~WIOCGqJCKRX' pa60Tax:, HO H B opmHH3auHH H» COBe!llaHHI, B llaCT­
HOCTH1 COB9~~ DO HeJIOKMl>HOi KBa~TOBOI TeopHH nona (KOTOpYe 1 no 
CYII!9CTBY 1 6YJIH COBelllaBHRMH no 4JyH.JaMeH TMl>HUM np o6newa» TeDPHH nona) 
B nepHO~ ee nOIIIH nOJIHOrO OipHuaHHR, HMeHHO B. TO Bpe»a, KOr,JJ;a HY:a:RO 
duno HKeTL cuenoc:rL, 11to6s npe~BH.u;eTL nocne~DIIIHI peaeccaHc tex HAeR 
B Teope:r IN9CKOI ¢HSHite, KOTOpYe ~OMHHHPYDT B HaCTOH~J~ee BpeMa. 
.Jl.U. E1IOlCHHileB 6Yn deCCMeB BYM npe){C e,l\B.:reneJt 3TlfX YHHKaJILBYX COB elllaBHI 

I964-I9'i9 rr. · 
B COOTBeTCTBHH CO CBOHM nOHIIMaHHa» TBOplleCKOI ~eateJil>ROCTH 1 

;nuw:rpxit HBaHOBHII npe~naran m.xyn opraaHsaUKD aay11aoro coBe~~~aau, xo­
:ropaa ~Bana Ou ero yqac:rH!iitaM .KaK MOXIIO 6onue ~ocyra (ae .. or,~~;wxa, 
a ,aocyra - B TOM cwcne aroro C1IOBa, Kaxol B iiero BKna)l,liBanH ~peBBle. 
rpeu, H KOIOpOro TaK MMO B COB p.eu.eHHOI DSHH) • 0B CIIHTan,. liTO no-
1I8SHO ae IOJil>Ko cnymaTL ~oK~Y, so e111e nonesaee 6ece,~~;oBaTL c Ka:repec­
HYMH C06ece~HIUtaMlf 1 KOIOpYX pe~o Bll,lUIDII>. 

Roa~epeRUKK H coBe~~taHBll, opraaasyeMHe no,~~; pyKoBo~ctBOM JL»KtpHa 
RDaaoBaqa, t~~tarenLHO npo~MBHHYe a cnnaaapoBaHHYe, ,~~;asanK yqac:raHKaw 
B0311) XIIOCTb MaKCKMaJil>Holt C8MOOT,II;aiiH. B 3TOM O~Ha HS npHIIHH HeyKJIOHHO­
ro pocra wx nonynapHocrK. 

.n.H.EnoxHHUeBy npKHa~neXHT rnasaaa ponL B ycraaoBneHKH nepBYX 
Hay11aux oOu.eaos ue~ UEPHou (~eHeBa) H OHHH, B opraHH3allHH MHorKx 
MeJ:~HapO~HYX KOHclJepeHUHI H CHMnOSHJMOB, B TOU IIHCJie Pollec:repcKHX 
KOBclJepeH!lHI - KpynHelmHX KOH¢epeHUHI no ¢HSHKe BYCO.ltHX .3HeprHI •. 

lL»HTpHR HBaHOBHQ EnoxHHUeB 6un BY~aDIIIH»Ca rocy,~~;apcrBeHHYH H od-
1J19CtBeHHYM ,ll;eRTeneM: IIJieHOM CoBeTCKOrO KOMHI8Ta 3alliHTU MHpa, ,~~;enera­

TOM XXII c'l>es,~~;a RTICC, coseTHHKOM HayiiHoro coBera npH reHepanLHOM ceK­
pe:rape OOH, BHUe-npesH~eH:rou (1963-!966 rr .) H npesK~eHTOM (!966- · 
1969 rr.) Consa QHCTOI H npHKna~Hoit ¢HSHKH (HOTIATI, DHECKO, OOH), line­
HOM ROMHTeTa no .. neHHHCltHM H rocy~apCTBeHHYM npeMHRM npH CoBeTe MHHH­
CTpOB CCCP H 60JiblliOro QHCJia KOMHCCHI, yqeHYX COBeTOB H pe~KOJinerHI. 

3acnyrH JL.U.EJIOXHHUeBa OTMelleHY caMYMH BYCOKHMH Harpa,~~;aMH, CO~: 
sercKHMH KaapydexaHMH: euy npHCBoeHo sBaaHe repoa Con~t~anKCTHIIecxoro 
Tpy,l\8., OH aBJilleTCll naypea:rou lleHHHCKOI H ABYX rocy~apctBeHHUX npeMHI 
CCCP,. B IIHcne ero Harpa~- 11erupe op.u;eHa HeHHHa, op,~~;eH OKtROpi>cKoR 

- PeBOJIDUHH, ·op~ea Tpy~oBoro Rpacaoro 3HaMeHH, HMeHHaa 3onotall Me~anL 
Axa~eMHH aayK qcep, op,~~;eH RHpHnna H MeclJo~Ha 1-R creneaH (HPE); BucmHe 
op~eaa PyMYHHH, MoHronHH H KBorHe ~pyrH~ op~eaa H.Me,l\B.nH CCCP H co­
UHaJIHCTHIIecKHX CipeH. 
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06!1lBCTBBHHall ,llBliTBJlhHOCT_b Jl.H.EnoXHH~eaa, a.KTHBHOrO clop~ 3a :r.mp, 

oTue4eHa IIoqeTHO!it rpaMoTolit BceuHpaoro CoaeTa MHpa sa BH.llaD!Ill'lltCll BKJB.ll 

a ~eno y~tpenneHHll uHpa (1969). 
Jl.H.EnoXHHUBB 61in H36paH qneHOM aKa,llBYl'IH HayK YHOrHX CTpaH UHpa 

H I!O'l9THHM ,ll;OKTOpO!.I p.R,II,a· ynMBepcHTeTOB. . 
Y4BH!ilit, rpax,llaHHH, TpH6yH,. CTpaCTHllit elope~ 3a YHp, Jl.H.EnoXHn~eB 

B CBOHX· cTaTbliX H BliCTynneHHliX HeO,JJ;HOltp8.THO OO,ll4BpltHBan, 4TO Y4BH!ilit 

He ,llonxea saM!lMTLCll a ysKonpopeccHoHani>Holit cKopnyne :· " ••• Ham .nonr, 

aenKKKll .nonr yqeHHX H HHxeaepoa namero apeueaH, H HHKTo H~ .nonxeH oT 

3TOrO yKnORliTbCll, COCTOHT B TOM, ~OO!i pa3oliCHliTl> BCeM nll,JJ;liY, Kalta.R 

yrposa aHCHT na.n wHpou, nycTL Tor,u;a rnea acero qenoaeqecTaa ocTaHOBHT 

OesyM~eB aTOMHO!it BO!itRH"; 
!Anororpannocn Jl.H. Enoxl'IH~esa, ero \PeHoMeHant.Haa yHHBepcani>HOCTh 

npOliBHnHCh He TOnhKO B Hay4ROM, HO H B 3CTeTm epKOM BOCilpHliTHH MHpa. · 

OR 61in opKrHHanhHHY 003TOY H ~~OM, KapTHH!i KOTOporo ReO,JJ;HOKpaT­

HO ,JJ;eMOHCTpHpOBanHCh Ra BliCTaBKaX, a HX penpO.JlYK~HH 11134aTanHCh B Jcyp­

nanax H rasetax. 
qepe3 BCD lltl'I3Hh nponec ~TpKfi HBaHOBK'l nDOOBl> K 11033HH, »BOrRe 

ero· cnxxl! ne4aTanHCh a JltYpHanax H ony6m~KOBaH!i B cclopHHKe "Mysa B xpaMe 

HayKH" ·(1982 r.). Ho clonhmaa qacTh ero CTHXOB e~e ~aT nydnKK~. 
B CBOHX KapTHaaX H C'U!XaX OH - ·ToHIWiJ:,U3HeyTBep~~ IICRXOJIOr, 

BHHMaTeJihH!ilit na6nD,llaTeJih, pasMHmnlllll!llH!it \Pnnoco!lJ. 

Jl.V..EJIOXHH~eB rnyclOKO llOHHMan H C03HaBan npo~ecc TBOp'-leCKOrO 

MHmneH~.R, HanpaaneHHH!it Ha COS,llaHHe HOBOrO B HayKe, HCKYCCTBe. "Tnop­

qeCTBO,_- roaopnn on, - ::ITO ne aoneaoR aKT, a oco6oe cocTO.RHHe .llYXa 

. H pasyMa, aoaneKaDlllee a nponecc MHm.IJeHl!ll cloraTI:~e scTeTH4eCKHe 

nepexHBaHHll". 
liCXO.llHOI! H,lleelit Jl. U. EnOX:I'IH~eBa B ero ne,llarorme CKO!it ,lleliTenhHOCTH 

6uno "ycHnenw:J KHTenneKTa" - TBopqecKolit cnococlnocTH qenoaeKa. 

JlmH oe oCla.RHHe OCTpOyMHO ro COclece,llHl!Ka 1 HellOBTOpHMOe C04~TaH He 

COOKO!itCTBl!.R 7 KHI1y4elit TBOpqeCKO!it 3Hep~HH 1 KOTOpO!it }lM:I!TpH!it HaaHOBH4 

acer,lla me.npo .nennnca, B.llOXnoanaa na caepmeRH.R, ocTaBJIHJ!H neHsrna.n:~~Yoe 

Blle<taTneHHe. CyTL ero J!H4HOCTH.MOllHO Blipa3:11Th O,l!;HHM CJ!OBOM--·TBOp­

·qecTBO_, n CaMO. o6~eHHe c RHM .noctaanano pa.llOCTh TBOp4ecTBa. Co-

6eceAHHR ~'illT,PHH llBaHOBH'la Ha'!HHall.-qyBCTBOaTb ce6H TBO,P'l9CKOH xa~OCTbiD 
n rrpno6peTarr Bepy B co6cTBSHHlie cnnu. 

]yqilleli HaiDeR 6naro~pHOCTbiD aMy H ~eli IlaMHTbiD 0 HeM 6y~eT 
Hama TBOp'leCKaH pa6oTa B IIOHCKaX HCTHHH, K KOTO,POH BCer~a CT,Pffi~CH 

A\lllTpKfi HBaHOBK'I B1roxmrn;eB. 

J\OKTOp «lJH 3:1'1KO-l4aTeiU1T:I'l4•BCKHX RayK 

AOKTop \PHSHKo-vatevaTH4eCKHXHayK 

JlOKTOp \PH3HKO-MaTBl4aTH4eCKHX RayK 
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B. M. EAP EAUIOB 
A.B .M?PEOOB 
B.H.llEPBYilliDi 

~ 

MapT .1956. nepsaR BCTpe4a nonHOM04H~X npeACTaBHTeneA 
cTpaH-y4aCTHH~ no y4pemAeHH~ OH~H. 

....... 
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~ 

MapT 1956. nepsaR BCTpe4a nonHOM04H~X npeACTaBHTene~ 
cTpaH-y4aCTHH4 no y4pe~AeHH~ OH~H. 

~ 



nepeaR A~peK~~R 0~~~. Beepxy: Ha Y4eHoM coeeTe.M.,llaH~w, 

,ll.~.6nox~H~ee, B.BoTpy6a, P.M.ne6eAeB. BH~ay: ~.M.$paHK, M.,lla- 1 ~ 
HbiW, B.n.,llmenenoe, B.BoTpy6a, B.H.Cepr~eHKO, ,ll.~.6nox~H~ee, 1 ~ 
B.~.BeKcnep, A.M.P~moe, H.H.6oron~oe, f.H.$nepoe. ~ 

~ 

~ 

,ll.~.6nox~H~ee ~ H.H.6oron106' 



nepsa~ A~peK~~~ 0~~~. Bsepxy: Ha Y4eHOM coseTe.M.AaH~w. 
A.~.6nox~H~es, B.BoTpy6a, P.M.ne6eAeB. BH~3y: ~.M.~paHK, M.Aa- rl ~ 
H~w, B.n.Amenenos, B.BoTpy6a, B.H.Cepr~eHKO, A.~.6nox~H~es, ~ 
B.~.BeKcnep, A.M.Pb1mos, H.H.6oron~os, r.H.~nepos. ~ 

~ 

~ 

A.~.6nox~H~es ~ H.H.6oron~6os. 
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50 JIEr COBErCROil HAYKll 

,U.H.EJIOXHHit9B 

(~oHorpaMMa BHCTynJieHHH Ha oO~ew.coOpaHHH JIT~ OHHH B 1967 r.) 

Po~eaHe aamero rocy~apcTsa csasaao c Hweae» BJia~H»Hpa Hnbaqa 
JieaHaa. c ero xe H»eae» csasaao H CTaaosJieHHe aamelt aayxH. B ca:u.oe 
Tpy~aoe ~;u1 cTpaHY spe:u.a, a 3noxy rpall,llaacxolt soltaH, a 3noxy soeaaoro 
KOMMYHH3Ma Bna~HMHp llJibHq JleHHH nOCTOHHHO y~eJ!RJ! OOJ!bmoe BHHYaHHe 
aayxe. 

Tor~a peqb mJia o npocTo:u.: coxpaazn yqeaux, noxoqb .H:u.. MaxcHK 
ropbKHit, aaCKOJ!bKO H 3HaD, npHHHMaJI B 3TO:U. ,JJ;ene CaMoe a&THBHOe yqacTHeo 
EHJia C03,1(a.Ha KOMHCCHH no CO,JJ;eltCTBHD yqeHHM, KOTOpall padOTana llOTOM 
MHOrHe ro~H. Ee ~eHTBJ!bHOCTb, KOHeqao, .OHna OCOdeHHO.Baxaa B TOT ;py~­
H!ilt ~Jill aac nepzo~. 

B Te :Ee Tpy,l!;BYe Bpew.eaa ae.qanacb. opraHH3aitHll HHCTHTYTOB.o :3TO k1t9 
KaxeTcH oqeab 3aa:u.esaTenbHYM H xapaKTepaHM ~nll aamelt CTpaaH. Ha woelt 
naMllTH TaKOe nOBTOpHJIOCb ~Ball,llH, KOr,JJ;a B Tpy~HOB BpaMH npe~npHBHMaJICH 
mar, KOTOp!ilt MOr Oy noRa3aTbCll HBCBOeBpeMaHBiiM HH ~J!H CTaHOBJ!eHHS! 

. aamelt HI'!.YRH B Te ro,IO>I' HH Mll npOd.JJeMH MHpaoro HCnOJib30BaHHll aTOMHOit . 
3aeprHH B 1945-46 rr. 

B nepsue xe ro~H.CoseTcKol snacTH JleaHHHM Olin Bli~BHHYT nosyar: 
"COitHaJIH3l.l. 9CTb COBBTCKaB BJiaCTb nnDC 3J!9KTPwPHKaitHll BCelt CTpaHHw. 
B TO xe oqeab Tllzenoe spe:u.a cos~aeTCSI H saaweHHT!ilt nnaa ro3PHO, xoTo­
pHit KaK-TO Cpa3y OTKp!iJI nyTb, nepcneKTHBY ,l!;JIS! aayKH H TBXHHKH. HaqaJ!H 
C03.1(aBaTbCH HHCTHTYTH. BoT Te H3 HHX~ xoTopHe :u.He OnHxe. UArH - UeaT­
panbH!:llt aapom.n;po,u;miaMK<IecKI:tit miCTRTyT , curpasmHit orpoMHyD ponb B pas­
BHTHH Hamel aBHaitHH H rH,D;pO,D;HHaMHqecxolt HayKHo B TOT :1:9 nepHO~ OHM 
cos~aaa BoeaHo-sos.l(ymHaSI aKa~eliHH HMBHH Ji:yxoscxoro, .xoTopan xwena He 
Tonuo qHcTo soea!!oe, ao H OoJinoe texaH<Iecxoe. H aayqHoe suaqeaHe. 
IlOM!!!!; !tOrJta"g Olin no,~tpOCTKow, a UArK MHe npMxo,~tuocb HJ.ten ,l!;eno c 
aapocaHHMH, MOTOitHKJiaMH -·~eno, KaK BH,JJ;HTe, CTOS!J!O. He Ha oqeab BHCO-
KOM yposae~ CaMoneTY nomJrn yxe aecxtom.xo nos;J;aee. · . 

B JleHHarpa,D;e no HHHUHaTHBe AOpa:u.a ~e,D;oposHqa lo~e dun cos,JJ;aa ~:a-
3HKO-TeXHRqecR:aft HHCTRTyT,C03~ 0llTRK0~9xaHKq9CKRft RHCTRTyT,B KOTOpOM 
c caMoro Ha~ pa6oTan:a TaKRe ~,KaK ~Tp:a! CepreeB:aq P~ecTBeH­
cKI:tit,Cepreii I1BaHOB:aq BaBwlOB.0TCID,Il;a llOIIIJia BC.f! Hama OllTR'ISCKa.f! npor.wm­
~9HHOCT~.E~ C03~aH P~eBHfi RHCTRTyT,B03r~~SMHfi B.r.XnonRHHM.Pa6o­
TanR B JleHRHrpMe TaRRS T80p8TRKR,KaK HKOB J11IM-q ~peRK~, AJleKC~ 
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Anexcaa;J;poszq ~pH,JJ;:u.aa, paOoTii xoToporo MH see aHaeM - oaR u ceAqac 
HMeJOT Oonbwoe 3Haqeaze. Ha aaso,JJ;e "CseTJJaaa", r;J;e ·vae npHwnocb ,JJ;enaTb 
,JJ;HnJIOKHYD pal:loTy, Ouna cos,JJ;aHa nal:lopaTopHSI no,JJ; pyxoso;J;CTBOM C.A.BeK­
mHHCKoro. COI:lCTB8HHO, OHa l:l!iJia npeKpaCH!il.l. HCCJ!8,ltOBaTeJibCKHM HHCTHTYTOM, 
XOTS! H ael:lOnbMHM no TOr,JJ;aMHHM MaCmTada», HO OT KOTOporo nomna BCH Hama 
JiaMnOBaH pa~HOT8XHHKa. B qacTHOCTH, MHe l:l!iJia nopyqeaa pal:loTa, B KOTO­
pol Ha;J;o OYJIO ysaaTb, qew noKpHT Bonocox ,JJ;aaHol naunoqxz. 3ta navnoq­
Ita (lyna 8,ll;HHCTBeHHOI. 

Tecaaa CBH3b aayKH c TeXHHKOI a To spe»SI !luna oqeab xapaxTepaoa 
qepTol. Pa3BHBaJIHCb ~H3HKa TBep~oro Tena, TeopHH aneKTp~ecKoro npo­
l:loa, TOHKOCJIOIHOI H30JlHitHH, npoqHOCTH, ~H3Hlta nonynpoBO,JJ;HHKOB H ;J;P,YrHe 
aHaJIOrHqHJ.I8 aanpaBJieHHH. :3TO d!iJ!O 8CTeCTB8HHO H HaXO,ll;HJ!O OTKnHK y yqe­
HYX.· Il03TOMY llOHHMaHHe T8XHHKH H JIDdOBb K aelt OCTanHCL y MHOrHX JID­
,!t9lt Toro noKOJ18HHII. Bnocne~CTBHH 3TO OKa3aJIOCb oqeab saxao~ TaKHe 
nD~H, KaK Mropb ·BacHJILeBHq RypqaToB, AHaTonzlt IleTposHq AJ19Kcaa,D;pos, 
sosrJiasusmxe kiHCTHTYT aTouaol1 saeprHH, Ucaax RoacTaaTmtOBHq RHKOHH 
H MHorHe ~pyrHe, :s:r o BY men H3 JieaHarpa,~tcxoro q?H3HKo-TexaHqecxoro HH­
CTHTyTa, npeKpaCHO nOHHMaJ!H RHX8H8pH08 ~~0. HMeHHO 6naro,D;apn 3TOMY B 
soeaaoe H nocnesoeaaoe speMs y,JJ;anocb pemHTb, xax BY saaeTe, oqeaL sax­
HHe ~H aamel CTpaH!i npo0JI8l.I.Ho 3aMeqy KCTaTH, qTo B8,ll;L H nepB1i11 Ham 
~Hs~eCKHit HHCTHTYT Ha~sancSI ~H3HKo-TeXHHqecKHM. Hs Hero BHWJIH XapL­
KOBCKHA ~H3HKO-T8XHHqecKHl HHCTHTyT R p~ ~yrRX. 

qTo npOKcxo;J;HJIO B MocKse? 3,JJ;ecb neaTpoM 6YJIH ~s:a-qecKRH ~aKynb­
TeT MI'Y :a mro:B!. cos~ammB: ~:asR'l:ecm RHOO'RTyT. B oTJI!<Ilme OT 
Jie:rnmrpMa, r~e OdCTSliOBKa 6~a l\49lil99 OCTpoi, B MOCKB9 llpOR-
30IIIJIO CTOJIKlilOB9Im9, pas~M9Im9 Ha rpymm: C O.IJ,ROI CTOpOH!i i 19-1 
Belt - ApKaAHit ~eHTb9BR'I THMHpSises (CYH "Oonbmoro" THMHpnsesa, xo­
Toporo sw see xopomo saaeTe), RacTepHa, rJiaronesa-ApKa,JJ;b~Ba, HKoHnes, 
Mno~3HeBCKKit, ltOTOpYe d!iJIH HBHO BOCnHTaH!i B Tpa,D;KUHllX npomnoro CTOne­
THll; C Ap,rrolt- yqea!.le HOBOr~20-ro BeKa, KOTQplix·npe~CTaBJIHJ! ITeTp 
IleTpOBKq Jiasapes ( OH Olin yxe HeMOJ!O,!tOit qenoBeK, 0HO~H3KK), HeCKOJlbltO 
nos~aee .noABHJIHCb Cepren HsaHOBHq BasHnos,Jieo~ llcaaKoBR'l: M~~­
mtaw, nonyllHBmHit ol:lpasosaHHe B Espone, Hropb Esreabes~ TaUM, 
Eop:ac AnexceeBH'l: BBe~eHcRHR :a ~yr:ae. 

1\CTaTH CKa3aTL, CaM 19-lt BeK O!iJI TOr.~ta oqeab HaM 0JIH30K. naxe 
nopa3HTenbao, KaK 6JIH30K. HanpHMep, He,JJ;aBHo nepeJIHCTHHaR ToncToro, 11 

ooaapyxHn, qTo RoacTaHTHH Jle.tsHH qHran "Tennoty" TeH,Jtana. MY se;J;b Toxe 
oqeHb cepLe3Bo·qHTanH 3TOT yqedHHK; yqHHMCb no yqeOHHK/ KpaesHqa, 
B KOTOpOM Ol:l aTOMaX roBOpHJIOCL TaK: Ha nOJIJTOpa CTpai!IfqKaX neTKTOM 
Hsnaranach aToMHan rKnoTesa. (Xopomo noMHD, qTo y,D;apeaue cronno 
HM8HHO TaK! ) • ~ 
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B 3TOR CBH3H BSKOB 6una H llOH~TanbHUS CTOpOHu.· BoT·qTo nHCan 

0 ce6e Knln.te.Hr THMnpaseB ( craprunn THMHpasea): " .Una Mea a JiltliHO 
aayKa CluJia ace. K aroMy liYBCTBY He npHMemnaanocb HHKaKHX coodpaxeann 
0 Kapbepe. He noroMy, qro H aaxo~nJicH B ocodo dnaronpHHTHHX ycnoanax. 
Her, a caM sapaClamBaJI aa caoe npmHraane. Ilpocro MHCJIH o Kapbepe, 
0 Cly,l(J'JllSM He ClHJlO B rOJIOBe. CJIHillKOM OHa ClUJia UOJIH8. HayKoli". 

Mae ~oBenocb BcrpeliaTb MHoro raKHX nn~eli. HanpnMep, Bna~HMHpa 
l\OHCTaHTHHOBHlia ApKa~beBa, ero cynpyry AneKc~y ~99BHY r~aroneBy­
-ApKa~bSBY • l!H y HHX Ha qHHaJIH padoraTb all e CTY ~eHTaMH • Y mi.c ciuno 
BneliaTJieHHe, liTO. 3TH J!D~H saHHMa~Hcb HayKoli ClyKBaJihHo KaK ~ern, r.e. 
HCrtpeHHS, YBJlelieHHO • .IIHOr~a OHM llpOCTO pa3BJieKaJ!HCbo ilOMHil, OHil: C8.MH 
c~enann peHrreHoBcKyD rpydKy • .II ~Jill HHX Cluno CloJ!bmHM y~oBoJibCTBHeM 
noKasarh cTy~eHTaM,qTo raKoe pearreaoBcKaa rpyOKa: Mozao Ha Hee nono-
1EHn pyKy H BH~9Tb Bee KOCTH. Pa3M9KaJIHC:D liYBCTBHTSJibHHM UJ!8.M9He.M, 
KOTopoe pearHpyer Ha sByK. Koaeqao, aro ClHJ!H npocro pasBneqeHHH. Ho 
arHMH JID~hMH, aa~o cKasarb, duJIH c~enaau oqeab xopo~He paeloru no MarHe­
rHaMy, no cneKrpy BOJ!H. 

TaK liTO ecnn cnpocHTb, qro 6uno ocoelo xapaKTepHHM ~ B~~CH 
JID,l{eli _Toro BpeMeHH, H ClH OTBeTHJl:_ "Hx npHH~HnH H HX UOCTYUKH He npo­
THBOpeliHJ!H ){pyr ~pyry. 3ro, nomnyli, Cluna aaHClonee xapaKrepaaa. qepra, 
KOTOpaH UpHBO~HJI8. K HeKOTOpo~y paBHOBeCHD Me~y pasyMOM H 3MO~HHMH •••" 
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Y'lEHblfi 11 HHJKEHEP 

H.M.~PAHK - aKaAeMHK~ AHPeKTOP naoopaTOPHH 

HeilTPOHHoil ~H3HKH OHHI1 

Mbi IIPOCJiymaJIH 3AeCb Ha 3aCeAaHIIH KOPOTKYIO MarHHTOtPOHHYIO 

3aiiHCb BblCTYIIJieHHli )lMHTPHll 11BaHOBHqa.PaAOCTHO OblJIO YCJibllllaTb ero 

TaK XOPOIDO 3HaKOMNll rOJIOC.I13 AJIHHHOll uerrn BOCriOMHHaHnll, B03UHKIDHX 

B CBH3H C 3THM B MOell rraMHTH, li paCCKa~y TOJlbKO 0 HeMHOrOM. 

HaqHy C HeAaBHHX COOWTHll. 

Bw 3HaeTe, qTo peaKTOP MEP-2 B 1982r. CTaJI HHCTPYMeHTOM 

AJlli paoOTbl ~H3HKOB. ropbKO C03HaBaTb. qTO DMHTPHll 11BaHoBnq 

He AO~HJI AO 3T6ro BpeMeHH. C caMoro Haqana paOOTW IIO C03AaHHIO 

11EP- 2 D .11. EJIOX!ciHUeB OblJI HayqHblM PYKOBOAHTeJieM ero rrpoeKTa ~ 0H 

C YBJieqeHneM 3aHHMaJICH 3TOll HHmeHepHOll paOOTOll ~0 IIOCJieAHero 

AHH CBOell ~H3HH, T.e. B TeqeHne liPHMepHO 10 JieT. MHe KameTCH, 

qTo B 3T~ll AeHTeJibHOCTH Y Hero IIPOliBHJIHCb TaKne OCOOeHHOCTH 

xapaKTepa, KOTOpble AOBOJlbHO peAKO COqeTalOTCH B OAHOM qeJIOBeKe • 

0H yMeJI Tpe3BO OUeHnBaTb CHTYaUHIO, HHKOrAa He IIPHYMeHbWaH TPYA-

HocTeil n ua~e, rromanyil, nx rrouqepKnBaH. BMecTe c TeM oH oonauan 

YAHBHTeJibHblM OIITHMH3MOM H HaXOAqHBOCTblO, II03BOJIHBWHMH eMy 

rrpeunaraTb OIITI!MaJibHblll BblXOA 113 TPYAHblX IIOJIOmeHHll. npn 3TOM ero 

HCKJIIOqHTeJibHO ToqHoe H MeTKOe OCTPOYMHe IIOAAeP~HBaJIH OOAPOCTb 

H oonerqann paOOTY KOJIJieKTHBY. 

BepHeMCH Terrepb Ha qeTBepTb BeKa II uame oonee, qeM Ha 

qeTBepTb BeK~ Ha3aA. 3apounncH rrepawil HEP. XoTH B 3T0ll paOOTe 

yqaSTBOBaJIH MHOrne CIIeUHaJIIICTW, HO OT B03HHKHOBeHHH HAeH H AO 

ocyllleCTBJieHHSI ee B DY6He 3TOT ManeHbKIIll peaKTOP ohm ueTnllleM 

)lMI!TPHH 11BaHOBHqa. HeuaBHO KTO-TO COBepWeHHO rrpaBHJlbHO BCIIOMHIIJI 

ero cnoaa o TOM,qTo 3TO owno rrpnuaHWM,KoTopoe oH rrpnae3 n3 OoHnH­
~ 
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CKa.HEP - peaKTOP npHHQHnHanbHO HOBOii KOHCTPYKUHH,H nO:JTOMY pa6oTa 

no·ero C03):1aHHID BOBCe He 6bma 6e:J06naqHoii H npOCTOii. ITORBHnHCb 

BCRKOrO pona MPaqHble npe):1CKa3aHHR. 0):1HH "npopOKH"YTBeplK,[IanH, qTO 

HEP- 3To ycTaHoaKa, KOTopyw Henb3R·CTPOHTb, noTOMY qTo oHa onacHa 

!I MoJKeT a3opaaTb<;:R. lKH3Hb onpoaeprna :JTO yTaepJK.[Ieime, Ho a caoe 

apeMR JlMHTPHID HaaHoau<iy npumnocb noKa3b!BaTb, qTo :JTO He·TaK. 

BTopoe ao3paJKeHue onpoaeprHYTb 6hmo e~e TPYnHee. PaccylK,[IeHue 

.6hmo TaKoao: nnuTenhHOCTb HeiiTpoHHoii acnb~KH a peaKTope HEP - ne­

CRTKH MHKpOCeKYH):1,H ee RKOObl ):1aJKe B npHHqune YKOpOTHTb Henb3R.YCKO­

pHTenb CnOC06eH ):1aBaTb 3HaqHTenbHO 6onee KOPOTKHe BCnbllliKH. ITO:JTOMY 

gnR HeiiTpOHHOii CneKTPOCKOnHH HeH3MePHMO nyqmHM·RBnReTCR YCKOPHTenb, 

a HEP aoo6~e CTPOH'b He cnenyeT.ITPOTHBOnOcTaaneHHe Y~KOPHTeneii HEPy 

Ha CaMOM ):1ene He3aK~HHO. KalK,[IaR H3 3THX YCTaHOBOK HMeeT CBOH npe­

HMY~eCTBa, B H3BeCTHOii Mepe ):10nOnHRIDll(He ):1pyr ):1pyra. JlMHTPHID Haa­

HOBHqy H MHe hPH!llnOCb 3TO ):10Ka3b!BaTb.KOr):1a C03):1aHHe HEPa B 1960 r. 

6blnct. OC~eCTBneHO, TO OnbiT ero 3KCnnyaTaQHH noKa3an, qTO 3TO B CaMOM 

):1ene TaK. JleiiCTBHTenbHO, HMeeTCR MHOJKeCTBO 3a):1aq, B KOTOPblX HeT 

He06X0):1HMOCTH B npenenbHO Bb!COKHX pa3pemeHHRX HeiiTpOHHOrO cneKTPO· 

MeTpa, T. e. oqeHb KOPOTKHX HeiiTpOHHb!X BCnbilliKaX, HO 3aTO BaJKHa HX 

60nblliaR HHTeHCHBHOCTb, OC06eHHO B o6naCTH T·ennOBblX H Me):1JieHHblX 

HeiiTPOHOB. 3TO CBOiiCTBeHHO peaKTOpaM THna MoP. 

3necb yJKe roaopunocb o TOM, qTo MHorue uneu JlMHTPHR MaaHoauqa 

HMeiDT CqaCTJIHBYID Cy):1boy. 3TO OTHOCHTCR H K ero HHJKeHepHoii paooTe 

no C03AaHHID nepaoro peaKTopa MBP. PeaKTOP CTpouncR nnR paooT no 

HeilTpoHHoii cneKTpocKonHH. KaK OKa3anocb, :JTO naneKo He enuHcTaeHHoe 

ero Ha3HaqeHue. PaooTbi COTPY/:1HHKoa naoopaTopuu HeiiTpOHHoii <l>H3HKH, · 

oco6eHHo $.fl.illanupo, noKa3anu, qTo oH oqeHb nepcneKTHBeH u gnR 

HCCnegoBaHHii KOH):1eHCHPOBaHHblX Cpe):1. HccnegoBaHHR KOH):1eHCHPOBaH­

HblX Cpe):1 C nOMO~biD HeiiTpOHOB B 60-e rOgbl T~nbKO e~e 3apolK,[IanHCb, 

a HMn?'nbCHb!X MeT0):10B ):1nR 3TH X Qeneii npoCTO He Cy~eCTBOBano. M BOT 

Ha HoP'e OHH 6bmH pa3BHTbl. 3Ta B03MOJKHOCTb OKa3anaCb HeOoblqaiiHO 
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nnogoTBOPHOii. Ceiiqac B pa3nHqHblX CTpaHaX CTPORTCR YCTaHOBKH cne-

QHaJibHO ):1JIR HCCnegoaaHHR KOHgeHCHpOBaHHblX Cpe):1 HMnYnbCHblMH MeTogaMH. 

E~e onHo cy~eCTBeHHoe ycoaepmeHCTBOBaHHe MBP'a cocToRno a 

coegHHeHHH peaKTOpa C YCKOPHTeJieM-HHJKeKTOpOM. CTano B03MOJKHblM 

nonyqaTb.KOPOTKHe HeiiTpOHHb!e BCnbllliKH, Heooxog~Mble ):1nR PR):1a HCCne­

):10BaHHii no RgepHoii <l>H3HKe. TaK ohmo onpoaeprHYTO YTBeplK,[IeHHe, 

qTO nnuTenbHOCTb HMnYJibca HBP'a npuHuunuaJibHO Heao3MOJKHO coKpa­

THTb. ITepaNii HBP a 1969-1970r~ ohm peKOHCTpyupoaaH, H MO~HoCTb 

ero nOBblllieHa noqTH Ha nopRgOK. HOBhlii peaKTOP - HBP-30 H ceiiqac 

CTOHT B 0):1HOM PR):1Y C nyqmHMH HCCnegoaaTenbCKHMH HCTQqHHKaMH HeiiT-

poHOB. Ha HeM BhmonHeH pgg neplioKnaccHbiX · paooT u, a qacTHOCTH, 

OTKPblTHe B flaoopaTOPHH HeiiTpOHHOii ij>H3HKH B 1981~ pe30HaHCHOrO 

:J<P<l>.eKTa HeCOXpaHeHHR qeTHOCTH. 

TaKHM oopa3oM, nocnegyw~ee pa3BHTHe ·a naoopaTopuu HeiiTpOHHoii 

ij>H3HKH riepaoro peaKTOpa, KOTOpblii nORBHnCR oJiarogapR Jl.M.onOXHH-

QeBY, OKa3aJIOCb oqeHb nnogOTBOPHbiM. 

B :JToii uenoqKe noRaneHHe HBP-2 ,Kol!eqHo ,He obmo cnyqaiiHhiM -

3TO 3aKOHOMepHoe cnegCTBHe TOrO, qTO obmO Bb!RCHeHO a· npegmeCTBYID-

~ue roghl. B caMOM gene, KaK noKa3anu <l>H3HKH, npu cpaaHeHHH B03-. 

MOJKHOCTeii npoaegeHHR uenoro pRgq uccnegoaai!Hii_Ha peaKTope MBP 

H Ha OoblqHOM peaKTOpe Ha):10 cpaBHHBaTb HMnYJibCHblii noTOK HeiiTpOHOB 

CO CTaQHOHapJiblM noTOKOM B 3THX yCTaHOBKaX. QgHaKO CTaQHOHapHblii 

noTOK a nyqmux coapeMeHHblX uccnenoaaTenbCKHX peaKTopax yJKe nocTur 

npegena, nOBb~aTb KOTOPblii npaKTHqeCKH. HeB03MOJKHO ~· liTO KacaeTCR 

HMnYnbCHoro peaKTOpa THna HoP, TO B HeM TaKHX orpaHuqeHHii HeT. 

HMeHHO :JTa ugeH H ob!na 9anoJKeHa a peaKTope HEP-Z,H oHa B caMOM 

gene onpaananach. Ceiiqac MBP-2, a co9gaHue KOToporo JlMHTpuii Haa-

HOBHq BnOJKHn TaK MHOrO TPYna, no CBOeMy HMnYnbCHOMY nOTOKY npe-

aocxoguT·a HecKonbKO pa3 ace, qeM pacnonaraWT <l>H3HKH a npyrux 

MecTax. 

Tenepb H xoTen obi OT Hamero apeMeHH Mb!cneHHO aepHYTbCR nane­

KO Ha3ag. B 20-e ronhl BMeCTe C Jl.H.BnoXHHQeBhlM, M.A.MapKOBblM , 
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ill,H.Jlpa6KIIHOH, B.B.AHTOHO.BbiM-PoMaHOBCKIIM II ,np. Mb1 Y'IIIniiCb_B 0,1:1-

HOH rpynne MocKOBCKoro yuuaepciiTeTa.B npocnymauuoii uaMH ceiit~ac Mar­

HIITowouuoii 3aniicii a~cTynneuun JlMHTPIIH Haauoaii'Ia.conep~HTCH ynoMHua­

HIIH o 3aaone "CaeTnaua" II o6 aKa,neMHKe-BeKmiiHCKOM. YnoMHHaHIIe ue 

cnyqaiiuoe. B Kouue CTYneut~ecKoii ~I13HII JlMHTpiiii Haauoauq 6bm uanpaa~ 

neu ua npaKTHKY a neuHurpan ua 3ason "CaeTnaua" II pa6oTan TaM a 

3aBO,I:ICKOH na6opaTOPHH, KOTOPOH PYKOBO,I:IIIn C.A.BeKmHHCKHii. flepe,n 

HHM 6~a nocTaaneua cno~uan 3KcnepuMeHTanhHaH 3a,naqa - cnenaTb 

cneKTpanbH~H auanH3 HHTlf naMn~, KOTOPaH HMenaCb B e,nHHCTBeHHOM 

3K3eMnnnpe u.npu auanu3e pa3pymanacb. Ou cnpaauncn c 3THM-6necTn­

~e. R B TO apeMH TaK~e 6~ ua npaKTHKe B neuuurpane u ~HBO noM-

HID u 3TO u, pa3yMeeTCH, MHoroe ,npyroe H3 uameii CTy,neuqecKoii - . 

~H3HH. 

B 3aKniD'IeHHe XO'IY BCnOMHHTb 0 ,nue, KOTOp~ii OTCTOHT OT Hameii 

cTy,neuqecKofi nop~ Meuee tJeM ua necnTh neT, TO ecTb ua cpoK ue 

oqeub 6onbmoii c TO'IKH 3peuun nwneii Moero noKoneuun. R nMeiD B suny 

3a~HTY JlMHTpneM HaauoBH'IeM nuccep'l'auHn ua YqeuoM coaeTe Wll3ll'lec­

Koro waKynbTeTa MoCKOBCKoro yunaepcnTeTa. 3a~nTa npomna npeKpac­

HO,H aMecTo KaunnnaTcKoii cTeneun eMy 6~a cpa3y npncy~neua cTe­

neub ,noKTopa uayK. E~o OT'IeTnnao snnuo, 'ITO JlMnTpnii Haauoanq -

6eccnopuo, cno~namniicn yqeubiii; y~e auecmnii aecoMbifi BKnan B HaYKY. 

Be,nb cTeneub noKTopa, Mnuyn cTeneub KaunnnaTa, pe,nKo Korna naiDT. 

B~ee, no~anyii,,npyroe. BceM•npncyTCTBoaaamnM ua 3a~nTe cTano oqe­

snnuo :_ nepen HHMll BbiCTYn.nn yqeu~ii, pa6oTbl KOToporo 6oraT~ H,nenMn 

II HOB~ll Ha'IIIHaHIIHMH. Bo3HIIKnO Bne'laTneune, 'ITO JlMIITPIIH HaaHOBH'I -

qenoaeK, nepen KOTOP~M OTKP~Ta mnpoKan nopora a 6y,ny~ee uayKH. 

~ 3HaeM, 'ITO 3To anet~aTneuHe oKa3anocb npaannhH~M. 
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sWM-PoMaHOBCKHM HAP· MN yqHnHCb B OA­

npocnywaHHOH HaMH ceAqac Mar-

llcTynneHHH AMUTPHH HsaHosuqa coAeP~HTCH ynoMHHa­

o6 aKaAeMHKe BeKWHHCKOM. YnoMHHaHHe He 

HqeCKOH ~H3HH nMHTPHH HsaHOBHq 6hln HanpaB-

3aBOA "CseTnaHa" H pa6oTan TaM B 

pyKOBOAHll C.A.BeKWHHCKHH. TiepeA 

cno~HaH 3KcnepuMeHTanbHaH 3aAaqa - CAenaTb 

naMn~, KOTOpaH HMenacb B eAHHCTBeHHOM 

pa3pywanacb. OH cnpasuncH c 3THM 6necTH­

fleHHHrpaAe H ~HBO llOM-

' MHOroe APYPOe H3 HaWeH CTYAeHqeCKOH 

y BCllOMHHTb 0 AHe, KOTOpWH OTCTOHT OT HaWeH 

ee qeM Ha AeCHTb neT, TO eCTb Ha CPOK He 

3peHHH lliDAeH MOero llOKOneHHH. R HMeiD B BHAY 

YqeHoM coBeTe ~H3Hqec­

Koro YHHBepcuTeTa. 3a~HTa npowna npeKpac-

H cTeneHH eMy 6hlna cpa3y npHCY~AeHa cTe­

oTqeTnHso BHAHO, qTo nMHTPHH HBaHOBHq -

yqeHbiH, y~e BHeCWHH BeCOMbiH BKllaA B HayKy. 

CTeneHb KaHAHAaTa, peAKO KOPAa AaiDT. 

llPHCYTCTBOBaBWHM Ha 3a~HTe CTano oqe­

yqeH~H, pa60TW KOTOporo 6oraTW HAeHMH 

BneqaTneHHe, qTo nMHTPHH HBaHOBHq -

WHPOKaH AOpora B 6YAY~ee HaYKH. 

aTneHue OKasanocb npasunbHWM. 
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Ha nynbTe ynpaeneH~R H6P-2. 
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Cno~HaR ¢~3~4eCKaR npo6neMa. Cnesa Hanpaso: c.~.AHaHbeB, 
~.H.6nox~H4es, E.n.Wa6an~H. 
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CTP ACTIIilll EOPEI.{ 3A MHP 

B.ll.AJEHEITOB - qneH-Koppecno~eH~ AH CCCP, . 
xapex~op !a6opa!opHB ~epBHX npo6xeK OHHH 

B~ecD 6Hxo Kaoro cxaaauo o !MHTPHH m:aaHoBB~e Bnoxxune:ae xax o6 
yqeuoK c MRIJOBl>IM EMeueM, o ero :~~J.Qtam;eKcll :axxa~e :a ~eopeH~ec­
HYJI wP~aaey aToKHoro H;!tpa • sxeKeHTapma: ~acTHn, :a paapa6oTey z coa­
~aHHe a~ollHiiX peax~opo:a, cTal\lloBapma H HllllyxDcma:, :a axycuxy, :s 
~HXOCO~Hn H ll8TO~OXOrBn 1 8CT8CTB03HaHH8 K llHOrl8 ~pyrze o6xaCTB Bay­
HH H T8XHHKB. nuz!rpHI H:aaaoBHq 6Hn ~eiCT:BHTSXDBO YXH:BBT8XDH0 o~peB~ 
mnt ue TOXDKO :a uayquou nxaue, oH .6WI qexo:aexou rxy6oxoro H upoxoro 
HHTexxeKTa. 

fl xoqy KOCHYTDCfi a~ecD e~e pH;!ta aaueqaTeXD~H :aneqaorx~x 

rpaHel ero HaTypH. 0H 6WI TOHKHK SHaTOKOK.ZH:SOnHCH H-Call npexpaCHO 
pHCOBaX: aKBapeXDD, KaOXOII 1 KapaH,ltaJiaJm~ l'Hco:aax OHCTPO B npH STOll 
:acer~a_TOHKO H :a oro ze :apeun qeTxo :aspazax :a pzcyHKe c:aom rxa:aHyJ> 
H~em H UHCXD. 0H :acer~a oqeHD OXO~HO noKaSHBaX CBOH pBCYHKI, B-OOQ-
6eHBOCTH HOEHe, H, OHBafi :S ero ~OKe, ll BCJIKHA pas HCUH!HBaX.OOXi&Oe 
y~OBOJIDCT:BHe, paccllaTpHBaJI HX. 

0co6eHHO ero BOXHOBaxa IIHCJID 0 6y~e11 qexo:aeqec!Ba B YCJIOBBHX 
o:ax~eHHJI a~ouuoA sueprzel, z ua S'!Y Teuy y aero 6WI() :aanzcauo ~o­
BOXD~O KHOrO Kap~HHo 

~HTpHI H:aauo:awq oqeHD xn6Hx noce~TD uysea, KapTHBHHe raxe­
peu, BHCTaBKH. li fiOilBJ) 1 KaK BCmfHit pi8 1 KOr~ IIH OHBaJIH M KO~epeB­
l\llllX sa py6ezou: :a HDm-taopxe, lblxaro, napHze, leue:ae,· BeHe, ToKilo, · 
Ey~anemTe, EepJIBHe - oa ro:aopHx: "Hyzuo HaiTH :apexn, ~To6s o6JIBa'feJID­
uo nocuoTpeTD TaKym-To raxep8JD HXH TaKoi-To xyael"~ H yqaxcH TY~a, 
a :aoa:apa~allcD, HpKO paccxaas:aax o BH~euaow. Bnaro~apll exy H.no6s:aax 
B p~e uyaeeB, Ky~a y ll8HJI He XBaTHJIO OS ~HTaSHH nol'fH. 

OH 06xa~an pe~KHII ~ap011 no~CIIOTp8TD H yBB~eTD TO, qTo·~pyrHe H8 
BH~eJIB H He fiOHHXH. Esxo OH Xopomo KaK-HH6y~D opraHHSOBaTD B Jty6He . 
Bb!C~a:BKY ero pucyHKo:a. Ho, xaK H ysuan TOXDKO tno (i aTo- oqeHD npH­
srruo), Cero~HH lib! CIIOZ81l Y13H~8TD He_CKOXDKO ;ltl!anOSH~B1lOB, · C~exaHHHX C 
ero KapTHH. 

;ltul'lTpHt\ HBaHOBHq 61:lX 6oXDml'lM na~pHO~OII HaJII_8fl_fO~I!_~ _ _!!?!f_!l!_~~ _ 
. --rrponara:H)i~cT-OM-ltOCXEl]{OBaT8JIDHO npo:ao~Hiltelicfi-ltnCC xeHHHCKOI UOJII4TIIHH 

KHpHoro COCYI!leCTBO:BaHHH rocy~apCTB C paSHHIIH fiOJIBTBqecKBKB CHCT8Ka­
Jm, aKTHBHW! 6opn;ou sa KHp. Oco6euuo HpKO o6 s~ou c:BH,lteTeXDc~:ayeT 
TOT \PaKT, qoro lB18HHO OH Hl3HXCH pyK01lO,ltHTeJieK COS,ltaHHH nep:ao! aTOll-
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HOI YCTaHOBKH, KOTOpaH HKena 8~HC~eHHOe npe~Ha8HaqeHHe -. 
HCU0JID80BaHB6 H;!tepuol BHeprHH B KHpHHX n;exHX. fl Hll8)) :a BH~ riep:aym 
B KHpe a~OKHym SJI8KTpOC~aHnHD, UOCTpOeHByD,fiO~ PYKOBO~CTBOII ·nuzTpHH 
H:aaHo:ezqa :a 06HHHcxe. Ee coopyxeH!4e a:BHxocD HpKol ~eKoHc~panuel KHp­
uoro noni'.I~HqecKoro xypca, no KOTOPOKY H~eT Hama c~paua. S!o :eazaoa 
·o6CTOH~8JIDC~BO 6UXO O!Keqeao KHOrHKH nOJII'l!BqecKHKH ~eHT8XHIII4 pasHHX 
cTpaH. B c:eoel KHBre "PozJteHHe ~m·pHoro aToua" .ltlmTpHI H:aaHo:ern ro:eO­
pu, aanpu~o~ep, qTo reaepaXDBHI cexpeTapD KoKKyaHcTHqecKol napTHH 
H~anHH ll.TOJIDHTTH BO BpeKH noce~eHHH aTOIIHOI SJIBKT.POCTaHl\liH no~~epK­
HYX noni'.ITHqecxoe aaaqeHHe nycxa nep:eol aTOKHol anex~pocTaHIJ;HH B Co­
:eeorcKOII Comse RaK y6eXZTBXDHy)) ~eiiOHCTpangm KHPHHX HallepeHHI CTpaHH 
Co:eeTo:a u ~oKasaTenDcTBO TexHHqecxol :aosKOXHocTH 1114puoro HcnoJIDso:aa­
HHH aTOKHO! SHeprHH. ~0 STOro,-aaueTHX il.TOXDHTTH, - y HaC B uapo~e 
qacTO ro:aopHXH: CCCP H CIHA - STO "Bomba atomika "• 

ro:aopH o sa~poByTol KHOD Telle rny6oKo ryuaHHoro KHpo:eoss~eHHa: 
.ltJmTpHH H:eaHOBHqa, ero aKTI'lBHOI nOSHl\liH B ~ene sa~HT~ MHpa, H XO~ 
paccxasa~D BaM o~H anHso~. 8To npoHsomno :eo :epeua: npe6H:eaHHH xamel 
He6QnDmo~ co:eeTcKol ~exera~u :e cocTa:ee ~.H.BnoX14Hne:ea (rna:ea ~exera­
IJ;14H), C.fl.HHKHTHua, !.E.OKyHH H ueHn :e CIHA :a aaqaxe HoH6pa: !957 r. 
Ta~o~, Heno,Jtaxexy OT CaH~pauiJ;HcKo, :a CTeH~op~cKoK YRRBepcHTeTe ripoxo­
xaxa Kex~yaapo,ltaas KOHWepeunwa:, nocB~eHaan Hccne~o:eaHHHM cTpyKTY.PH 
HyanOHO:S C nOKO~DD qacTHIJ; 1ll:lCOKHX SHeprHI.t. OpraHHBaTOpOM KOH\PepeHIJ;HH 
H:ena:xca: Hs:aecTHH« a~o~epHKaHcKHI ~BHK, naypeaT Ho6exe:ecKol npeKHH Po-
6epT loBmTa~Tep. fl Xopomo fiOMHD, STO 6HJIO YT.POK 4 HOH6pH !957 ro,Jta. 
Mil TOJIDKO ~TO BOmJIB _B S~aHHe YHHBepcHT8Ta,H'ToTqac lite me OdCTynHJia 
rpynna aMepHKaHCKI'JX \PHSHKOB. 0HH COOOI!lHHH, qTo :aqepa B .Hamel CTpaHe 
sany~eH 6onDmo~ HcxyccT:eeuHHI cnyTHHK Beuxu, ,H uanepe6ol.t .cnpamH:aaxa: 
npaB~a JIH? qTO BH 06 STOll SHaeTe? Ml:l He CJIHmaXH pa,ltHO H, ecTeOTBeH­
HO, HHqero He suaxH, HO cKasanH, qTo, ecxu o6 aTOll coo~~Hn TACC, To 
STO SHaqzT HKBHHO TaR, H Hall npHHTHO CJIHmaTD 0 TaKOM Bl:l~aiDI!leiiCH ~O­

CTHlK6HHH HayKH H TeXHHKH Hamero roc~apCTBa. 
AKepHKaHn& 61:lJIB UOTpHceHH STHK C061:lTHeM, o6ecKypazeHH H O~HOBpe­

K8HHO Ha HX JI14~X IIOlKHO 61:lJIO saKeTHTD Bl:lpalKeHH8 60JIDmOI 068CfiOKOeH­
HOCTH. HaqaJIOCD sace~aHHe KOH~epeHl\li~H BC8 OTBJieKHHCD OT STOrO COOH­
THH. O~HaKo :a nepepl:l:ee npo~. Io:emTa~Tep cxasax BaM, qTo cero~HH :ee­
~epou OH oqeHD xoTen 6u BH~eTD :aero uamy ~exeraiJ;Hm y-ce6a: ~oua. Kor~a 
B uasuaqeHBU« qac us npHmnl'.l K Io:emTa~Tepy, TaM 6uno nonHo JIJ)~el; 

60JIDmaH lmCTD HS HHX - all8pHKaHCKH8 \PlfSHKH C zeHaMH. HaC- Ha qaxz no­
s,ltpaBXHTD, a flOTOK nooqepe~HO, BC81l cpaay H Ka~OMy B OT,lt8JIDHOCTH, 
Hanepe6ol.t sa~a:eaTD Bonpocu:"qTo TenepD 6y~eT? Co:eeTcKHI Coma npu:ee­
seT Ha cnyTHHKe aTOKHYJ> 60Mdy H 6pOCHT·ee Ha AMepHKy? Be~D Ha To,· 

€ 
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qoro6H AOCTH~ AuepHHH, rroorpe6yeTCH BCero XHmD 30 MHHyT! Y.Hac BAKe­
pzKe aeor HHqero no~o6Horo ~ KH 6essa~;HH. BBma corpaaa orerrepD xozeor 
c~enaTD Bee, qoro xoqeor, c axepHKaH~KH H or.~. 

B caYHI pasrap sorzx pasroBopoB rronpoczn-cnoBo ~orpzl H:aaHoBzq. 
Bee saTHXXO H H8IIOXHHXOCD BHHKa~HBKo 0B rOBOpHn B6KHOro, BO, KaK 
Bcer~a, Hpxo: 

-unoporHe KOnnerH! Co6HTBe, KOTOPRK"MH BCB 8~6CD BBBOXHOBaBH, 
~eHCTBHTBXbHO, HM66T BH~D~BBCH BBaqeHHe~ 0HO BOH~eT B HCTOpHD H CO­
XpaHHTCH B na~H BapOAOB SeKnH KaK BHcoqaJmee ~OCTH~eHHe qenoBeqec­
KOrO pasyMa. Bee KH HCIIllrH:&aell qyBCTBO rop~OCTH Sa Hamy CTpaHy • Ho, 
rocno~a, qoneor CnyorHHKa, KOTOpHH Bcero sa 90 KHByT o6neoren aeMHott 
map, IIpO~BIIOBCTpHpOBan Hall BCell, HaCKOXbKO KaX mapHR, Ha KOTOpOII JIH 

~HBBK.· _KaK 6XHBKO KH ~Bell ~pyr OT ~pyra, BCBrO B 30 KEHYTSX ITYTH~ 
Ho H XOqy_ BSC SaBepHTDt H BCH Hama ~enera~H TBBPAO y6e~eaa B TOY, 

.. qoro IIp8BHT6XDCTBO Hamel CTpaHH HHKOr~a HB HCIIOXD3Y6T ~TO OrpOKH08 
~OCTHXBBHB ~XH ~enel BOBHHOrO Haii~BHBH Ha KaKyD-nH60 CTpaHy HXH Ba­
po~~ BBCD HapO~ Hamel CTpaHH 6HX rny60KO IIOTpHCBB.H B0311~6H, KOr~a 

.no pacnopHEeHHD npesH~eHTa TpyueHa 6HnH c6pomeBH aoroKHHe 6ou6w Ha 
XMpocHxy H HaracaRH H Kor~a 6HXH rrory6neHH B oreqeHHe HecxonDKHX urHo­
BeHHI coorHH orucgq nm~ea H B rrenen 6HnH o6pa~eHH sorH ropo~. Hame npa­

.BHTenbCTBO HHROr~a H6 BCTaHeT Ha IIYT~ maHTaEa H yrpoa, Ha KOTOplitt 
oroorqac nocne BspHBa nepBol aorouHol 6ox6H B Hoc-Anauoce Bcoraxo npaBH­
orenbCTBO TpyueHa~ BH cxo~eore B aToll y6~~HTDCH~ Ho H xoqy o6paTHTD :aa­

·me BHHUaHHe Ha TO, qoro B CXOXHBm61CH CHTya~H H606XO~HMO HaUBXO OT­
BeprHYTb IIOXHTHKY npOTHBOCTOHHHH 1 IIOXHTHKY roHHH BOOpy.EeHHI, npzcny­
maTDCH R ronocy pasyYa,H oor nonHTHRH BOop~eHHI H KOHWPOHTa~H ne­
pelorH K nonHTHRe ·UHpHoro coc~ecTBOBaHHH, K nonHTHKe mHpoxoro HayqHo­
oraxHHqecxoro COTp~HHqecTBa B 06XaCTH HCIIOXbSOBaHHH ~epHOI SHBprHH 
B IIHPHHX uemD!:~ H w 1 yqeHHe, B nepBYJ> roJioBy ~ODHH npznoon uaxcH-

. 11 
uyu YCHXHI K BTOMYo ITocne~HHe CXOBa ~TpHH HB8HOBHqa BHBBSXH 6ypHH6 
anno~HCUBHTH. 0HH CHMH Haiip!DiteHHe. C:rpaCTH OCTHXH. AuepHRaHD,H no6na­
ro~apznz ~TpHH HBaHOBHqa sa ero corpacTHYD peqD, H Beqep npomen no~ 
BHaKOU .TPHyuWa COB6TCROI HaYHH H TBXHHHH~ 

K STHM CBOHM UHCXHK ~TpHI H~HOBHq B nocne~~eu BOSBpa~XCH 
H60~BOKpaTHO, H B qacTHOCTH 1 .B C6HTH6pe 1960 ro~a Ha PoqeCT6pCKOI 
KOH~epeH~H TaU ~6 B CillA, BHCTYIIaH npH aaRpHTHH KOH~epeHUHH,OH CKa3~: 

.- "Celqac, KOr~a KOH~epBHUHH IIO~O~T K KOHIJY 1 JIH C03Ha6M_, 11'.1!0 
ysHaXH MHOrO HOBHX Be~ei1 H qoro BTa KOH~epeH~H- HOBHI mar B HameK 
npoHHKHOBeHHH B sara~oqHgl xHp aneueHorapHHX ~cTBu. MH HaAeexcH H B 
6y~eM HUBTD e~e MHOro II0~06HHX BCTpeq, KOTOpH6 IIOMOryT HaM OTKPHTD 
H IIOHHTD HOBHB BB~ H H~BHo Ho 5TH BCTpeqz HM6DT H ~yrym CTOpOHy. 
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8~6CD H npoqex B raseorax1 qoro 11~3HKH HrHOpHpyDT Hanp!Dit6HHOCTD B MH~ 
pe". H ~m, qoro ~pyroro oorHomeHHH orpy~Ho 6Hno 6s OXH~aTD. Soro 
06~HCHHeTCH Tell, qoro Hama nnaHeTa CTaHOBHTCH BC6 MeHDme B U6HDmeo 
B !957 rOli:J HaM IIOTpe60BSXOCD OKOXO. 20 qaCOB,. qoro6H ~one~eTD. ~0 :aa;_ 
mero KOHTHHBH~a.· Ce!qac IIOTpe60BaJiaCD TOX~KO IIOXOBHRa STOI'O EPBUeHBo 
H Jl ~an.B caUOll6Te, qoro BCB KH, nD;ztH ITllaHeTY, -He liTO HHOe, KaK 
rracca.Hps 6onbmoro xocuHq~cxoro Kopa6xH, xeor~ero B oreKHOM B upaqaou 
npocTpaHCTBe. rxyno H 6eapaccy~HO CCOpHTDCH B STO~ CHTya~B. H KOry 
BSC YBBPHTD 1 qoro Ham Hapo~, corpo~a .HOBOS 06~6CTBOt .BepHT B HB06XO­
~~~~OCTD H BOSUO:IHOCTD He TOXDKO COCY11!6CTBOB8HBH, HO H HaCTO~el ~yz-
6H U6JQY· RamHUH Hapo~aUH. MH orenepD .ITOHHKSeU OCTpOTy ~euorpa<}HqeOKHX 
H SKOXOrHqeoKHX npo6xeu, 06~HX ~XH BCBX XD~el - 06HTaorenel H660XDmOI 
rony6ol- nnaueTH11 • · ' - -

B BaKnllqemfe, ~llfi IIOXHOTH :x:apaKT6pHCTHKH nuHorpHH RBSHOBHqa, .fi . 
xooren 6H OTKeTHTD e~e p~ er~ saue-qaTenDHHX xaqecorB. OH dHx OliBBD 
OCTpOyMHRK qeJIOBBKOM, 60XDmHU HHT6pHa~OHanHOTOU H HBADXMHHHM.~rrxo­
KaTOII; O~HH TOJIDKO morpHX K ero OOTPOYJIED H HaXO~tn'IBOCTH. ITocne~OKJia~ 
~a ~TpHH HBaHoBzqa o nepBol ASC Ha IeHeBcKol KOH<}epeH~H.rro IIHpHouy 
HCIIOXDBOB8HHD aTOIIHOI 8H6pl'HH B aBryCT6 1955 I'O~a O~H HS allepHKSH­
CKHX xoppecnoH~eHTOB cnpoczx ero (~THPYD no ynoUHHaBmelcH IIHOD paaee 
KHHre nUHTpHH RBaHOBHqa): "Y Hac YTBBp~allT, liTO peaRTOp :aamel ASC no­
XO:K Ha peaKTOp Hamel IIO~BO~HOI! XO~KH 11HayTIIIJiyc11 • Cnyqal!HO XH ST0?11 

Ha qTo JlMHTpHI liBaHOBHq OTBBTHX: "KoHequo, HSU 6HXO 6H xiJaiH& HH~e:_ . 
peCHO BHaTDt KaK ycorpoeH peaKTOp XO~RH 11HayorHnyc0 • ECJIH.Bame BaHBxe-· 
HH6 aBTOp!t!TBTHO, TO BH C006~aeTe UH6 KpaiHe neHHHB CBe~eHHH. (XOXOT 
cpa~ ~pHaXHOTOB). BnpoqeK, .r~e 6H BH CTaX!tl ~enaTD noma~D 1 B o6~HX 
qeporax OHa 6y~eT ITOXO~ Ha ApyryD. SaKOHH npHpO~ O~HaKOBS ~XH BCBX 
corpaH, Ha~l 111 rronHorzqecxzx cwc!eu". · .. · · 

BeyTp6HHHI ;ztap nuzTpHH HBaHOBHqa HSXO~TD rrpaBHXDBH6 ITO]OCO~ K. 
pemeHHD npo6xex ue~~yHapO~HOI'O Hayqaoro COTPY~HHqecna.' H ero ~Hnnoua­
THliBCHHe cnoco6BOCTH saKeTHX B. HeM BOPKHI rxas H.-B~Kypqaoro:Ba~""o'6n8.- ·­
;JtaBmero Y~BHT6XbHRK yYBHHeU BH~BTD B- XD~HX fiO;ztll:aC e~e He . OTKpSBMYDCH 
Cfi0C06HOCTD BHIIOllHHTD TO !t!XH lt!H08 KpynHoe H.BHCOKO OTB6TCTB6HH06 ~e­
XO. STo HropD BacHXDBBHq pexoxei!~o:aax Hasft8qzTD JUWorpHH HBaao:liMqa rrep-. - . . 
BHU AHpeRTOpOU Hamero Me~Hapo~Horo.~epHoro neHTpa B ny6He -
06~e~HeHHoro HHCTHTYTa ~epHHX HCCXe~OBaRHI. Bee MH 1 Pa60TaBmHe C 

J ' • • • 

nMHorpHaU HBaHOB!tlqBII It! B nepHO~, KOr;zta OH 6Hn ~HpeKTOpOM-HHCTHTyTa, B 
-nos;ztHee, xor;zta pyKoBo~Hx pa6oToA Jia6opaTopHH Teopeorzqecxol ~HSHKB HH­
coruoryora, c 6oni>molt TennoTolt BcnoUHHaeu aTH ro~. · 

Ero yxo~ HS ~HBHH HBXHeTCH 6oni>mOI yorpaTOI ~XH ny6HH H ~XH CO­
BeTCKOI HayxH. Ero OCHOBOIIOXaraD~He Tpy~ o6oraTHXH. Hamy H UHpOByD 
Hayxy H ero HMH BCBrAa 6y~eT XHTD cp~H nm~e!. 
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Ha KOH~epeH~HH e ~eHeBe 1959 r. Cneea Hanpaeo: 
Ha nepeoM nnaHe - B.n.Amenenoe, H.H.6oron~6oe, A.H.6noXHH~ee; 
Ha BTOPOM nnaHe- A.B.BonKOB, n.H.nanHAYC. 

HHnbC 5op B OH~H (1962 r). 
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A.H.5noxHH~ee H 3.M.MaK-MHnnaH. 

PomAeHHe HAeH (A.naHc, I.B.E~HMoe, A.H.5noxHH~ee). 
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AHCKyCCHH c o.M.noHTeKOPBO (CHHMOK BBepxy}, 
H c A.H.AnHxaH~HOM (BHH3Y). 
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TPI1,l.{UATD JlET HASA,n 

B.C.EAPAIIIEHKOB - IIp$ccop, PYKOBO.llJ!Twn. 

l.H.EnoXHanes Own 4enosexow NeoOyqaRao mHp 
3TOW HeKOTOpYe H3 ero "H~H3H4eCKHX ysneqeHHR" 
QTO OH CTaHOSHnCR OAHHM H3 ITpH3H6HHYX 6STOpHTeT 
oOnaCTH. O~HHM H3 T6KHX MHoroneTHHX ysneqeHHI n 
ero aaaaTHR IPHJioco!f>HeR. B 5(}-e rr. rroCJie H3s 
OepaeTHKOR H reaeTH4ecxoR OHonorHeR s cpe~e ~H3J 
wonoAexH, 6Yno pacnpocrpaaeao cxenTHqecxoe OTHOJ 
MHOrKM, S TOM QHCne H WHe, TOr~a Kaaanocb, 4TO i 
nonyqeaaYe ecrecTsoaaaaHew pe~nhTaTY, npeapa~a' 
aBTOpHTeTawH ~OrYY,H TeM C6KUM S03SO~HT Oapbepy 
.l{.M.Bn:oxmru;eB O.wr B TO BpeMR: O,ll;Hll:M 113 HSMHOrHX I 

XOTOpye IIpO~~ ne~aTaThCH B ~OCOWCXHX COO! 
0Aaa~y a cnpocHn ero, aaqew oa TpaTHT ape~ 

KOTOpaR ueweHTOM 3anHaaeT MYCnb H uemaeT CSOOO~H 
n03AHHM aeqepow no annee Mopoaoacxoro napxa s oo 
HH BYCOKHe COCHY, 0YnO TeMH~ H nHmb Aanexo snepe 
CR RpKHI 4>oHapb. nMHTpHI HsaHOBH4 aa MrHOSeHHe 3 
aan pyxol aa aror !f>oaap»: 

- Boa - 4>oaap». EcnH BY OyAeTe CMOTp8Tb TOn 
OCH9ITHT, H BY CXOpo H6QH9Te CITOTYKaTbCR 0 ITHH H 
H 4>0BapeR Be 36ZHraTb? ~HJIOC04>HR - 3TO TOT ze 4>0J 
HH xpyTHM MY XOKUYTaTopy xoop~BaT H speweaH, a 1 

ace paaao ocTa~rcs (MY s TO spews aaaHUanHCh aen1 
3Baere, CXOnbXO HH rosopH CJIOBO "xanaa", BO pTy < 

zer, Aeno a Tow, qro npocTpaHCTBO H spews MHKp04t 
Be TO, X Q9My MY npHBYKnH? A 3TO yze - 4>HJIOC04JHR

1 

~~60 3~Ch 0 TOM,~TO r~oe,OCHOBHOe l 

weaH? Mozer Owr», BOT TYT-To nsrymxa xax paa H ITI 
3TOT OTBeT WeHR H6CTOJibKO ITOpa3WA, QTO ITOTO~ 

ITOQTH ~OCJIOBHO H IT03AHee He pa3 BCIIOMHHaH. 
Oxaaanocb, QTO nwHTpHR HBaHOBHQ Taxze He 3a 

pa 0 CMYCJ!e 4>HJIOCO!f>H~ H BepHyJICR K Hewy AeCiiTb ne 
He. B TO spews s 3aHHuancs ~cnepcHOHHYYH pacqera 
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(c.H11MOK eeepxy), 
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'l'flf..l(UATD JIET HA3A,ll; 

B.C.EAP.AiliEHKOB - np~eccop, py:KOBO.JJ;I'IT9JI& C9KTopa JIBTA 0~ 

l.H.DnOXHHneB 6HR 'leROBeKOM fieo6yqaiHO mKpOKHX HHTepecoB. llpK 
3TOM HeKOTOpue H3 era 11H~H3H'l8CKHX YBR8'l8HHI" 36XO~HRK TaX rny60KO, 
'lTO OH CTaHOBKRCSI O,ltHHM K3 npK3H6HHHX 6BTOpKT8TOB B COOTB8TCTBYDl!leA 
o6nacra. O,~tHHM H3 TaxHx MHoroneTHKX yBneqeHHA l»HTpKs HBaHOBH'la 6wna 
era 36HSITHSI !f!KROCO!f!Hel. B 5(}-e rr. IIOCJI9 H3B8CTHHX XORRK3KI C KK-
6epHeTKKOI H reHeraqecxoA 6Honorael B cpe.Jte ij\H3HKOB, oco6eHHO cpe.JtK 
MORO,It8ZH, 6HRO pacnpoctpaHSHO CK8nTJiq8CK08 OTHOmeHKe. K ij\HROCO~HK. 
MHOrHM, B TOM 'lKCRe K MHe, TOr.l{a Ka36ROCL, qro cfJKROCO!flHSI, KaiiOHK3HpySI 
nORy'l9HHY8 8CT8CTB03H6HH8M pe~RLT6TY, npeBp6l!I68T HX B OC~8HHH8 
aBTOpHT8TaYH .l{OrMw1 H TSM CaMYM B03BO.l{HT 6apLepu Ha nyTH HayRH. 
J];.H.EJro.xmm;eB 6WI B TO Bp8MJI O,mmM H3 HSMHOriDC H3B8CTHHX \PHSHKOB, 
KOTOpR9 npo~~ neqaTaTLCH B ~OCO@cKHX C60pHKKaX H ~Hanax. 

O.JtHa~w a cnpocan ero, aaqeu OH rparHT Bpeua Ha "ary ¢Hnocoij\HD, 
KOTOpaSI ne:MeH'rOM 3aRHBaeT MHCRL H Memaer CBO 60.l{HO .l{yMaTL "• MY mnH 
II03.JtHHM BeqepoM no annee MopoaoBcxoro napxa B 06HHHcxe. Boxpyr croa-
RH BHCOKHe COCHY, 6YRO T8MH0

1 
H RHmL ,JtaRSRO Bnepe.l{H Ha Berpy paCRa'lHBan­

CSI apKHI.¢oaapL. lMHrpHI HBaHOBH'l Ha .»rHoBeHHe aa.l{yuancs, a norou noxa­
san pyKOI Ha 3TOT ~OHapL: 

- BOH- ¢oHapL. ECRH BH 6y.l{eTe CMOTpeTLTORLROHa Hero, OH Bac 
OCReiiHT, K BY CKOpO Ha'lHeTe CnOTHR6TLCa 0 IIHK K KORO,JtH. Tax 'lTO xe, 
K ¢OHapeA He 3aXHraTL? ~KROCO¢Ha - 3TO TOT xe ¢oaapL B Hayxe. BOT KaR 
HH XpyTHU MY KOKMJT6TOpY KOOp.l{HHaT H BpeM8HH, a 6eCKOHe'lHOCTH y HaC 
BCe paBHO OCTaDTCSI (MY. B TO Bpeua 3aHKMaRKCL HeROKa~LHHMH OORHMH). 
3Haere, CKORLXO HH rOBOpH CROBO 11X6RBa", BO. pry CJI811l9 He 6y.l{eT. ldO:­
XeT, .l{eno B TOM, liTO npocrpaHCTBO H BpeM.a MHRpO'laCTHnY - 3TO COBCeM 
He ro, x qeyy MY npHBHKna? A aro yxe - ¢anocociJHa; H ellle xaxaa! Bu xor­
~a-~6o 3~CL 0 TOM,~TO r~aBH09,0CHOBH09 B npOCTpaHCTB9 H Bpe­
MeHH? Moxer 6wr&, BOT ryr-ro nsrymxa xax pas H npuraer B BO.JtY? 

3TOT OTBeT MeHa HaCTORLRO OOpaaftA, 'lTO OOTOM .l{OMa a aanHcan ero 
nO'lTH ,ltOCROBHO H 003.l{H8e He pa3 BCIIOMHHan. 

OxaaanocL; 'lTO lMHTpHA HBaHOBH'l.raxze He aa6wn HO'lHoro paaroBo~ 
pa o CMYcne ~Hnoco!f!H~ H BepHynca x Heuy .l{ecarL ner cnycrs, yxe B ly6-
He. B TO BpeMa Sl 36HHMaRCSI .l{HCnepCHOHHHMK pacqeTaMH 00 npoBepxe npH-
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QKHHOCTH B CBR3H C OITHTaKK no ITHOH-Hy.KROHHOMY pacceRHHD, ROTOpHe 
npOBO~HnK B nB3-B.A.CBKpK~OB C COTpy~HKKaMH, a B CillA, B EpyKxeHBeH­
CKOH nadopaTopKH, rpynna RHH~eHdayYa. PesynLTaTw pacqeTOB xopomo co­
rnacoswsanHcL C ~aHHHMH ~dHeHCKHX ~H3HKOB H KaQeCTBeHHO (HeCOBIT~a­
na He TORLKO BeRHQHHa, HO H ee 3HaK) npOTHBOpeqHnH H3M_epeHHHM, BH­
fiORHeHHHM B EpyKxeHBeHe. ll03~Hee BHHCHHROCL, QTO 3TH H3MepeHHH CO­
~epsanH MeTo~uqeCKHe norpemHOCTH, HO B TO BpeMR ~KT npOTHBOpeqHR 
~cnepCHOBHOH Teopl!H BHrns~en KaK YKa3aHHe Ha HapymeHHe npHQHHHOCTH 
B MHKpOCKOfiHQeCKHX HBTepBanax DpOCTpaHCTBa-BpeMeHH. He3a~onro ~0 
3Toro H.H.Eoroncdoswu dwno noxa3aHo, qtO Tpedosaaue npHQHHHOCTH -
O~BO H3 OCHOBHHX ycnOBHR, neza~HX B ~YH~MeHTe BHBO~a ~HcnepCHOHHHX 
COOTHOmeHHI, fi03TOMy pacxo~eHHe pacqeTa H 3KcnepHWeHTa BHXO~Hno ~a­
neRO sa pawtH_ QHCTo ~HaHqecxoro pesynnaTa. BcTasan sonpoc o noHcxax 
KaKHX~TO donee Od~HX ~opuynHpOBOK npHHQHHHOCTH, qeM•Te, KOTOpue HaM 
H3BeCTHH, H BOOd~e - 0 3aKOBHOCTH npHUeHeHHH npOCTpaHCTBeHHO-Bpe-
MeHHOrO R3HKa·~H OITHCaHHR MHKpORBneauR. • 

O~a~ nos~HHM seqepou, nocne o~Horo us saTHHYBmHxca odcy~e­
. HHR B RT1>, a npososan .IlMHTpHH liaaHOBH<a ~ouoH. Bwno reuao H numL .ua­
nexo snepe~H Mepnanu·~oHapu. 

-ITOMHHTe pasrosop o !flunoc~HH H ~oHapax B MoposoacxoM napxe? 
lloqeuy dy BaM He HamiCaTL KOpOTKYll CTaTLD B "BonpOCH ~HROCO~HH" 0 
npHIIHHHOCTH C TOQKH speHHR QJH3HKa? Be.l(L HeKOTOpHe CQHTaDT ee COBep­

_meHHO HeHSMeHHOH, "dorOM ~aBHOR", a CMOTpHre, KaK ~eno-TO ITOBOpaQH­
Baerca! MH CnHmKOM Mano pa3MHmnReM Od od~HX npodneuax H llaCTO fiHTaeu­
CH ROMHKOM KOfiaTLCR B QaCOBOM MexaHH3Me. 

qepes napy ~HeH R noxasa~ .IlMHTpHD 'HBaHOBHIIY TeKCT CTaTLH. 3TO 
_dwta .uoa nepsaa craru no ~HnocQ¢HH. 
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0 IlWI'OI'IftiEX!KO!t PAEOTE )l.H. EJIOX11HUEBA 
B MOCKOBCKCM l'OCy,ItapcTBeHHOM YmmepcRTeTe .HM. M.B. JlOMOHOCOBa. 

Ilpo~eccop H.M.TepuoB - npopeKTop MrY 

C lv'iOCROBCRHM Yffi1BepCHTeTOM )q.u{Tpllit HBa.HOBilli EJIOXI!JmeB 6wz CM-

3aH c I926 ro.zta, Ror.zta oH nocTynwr Ha clJH3H'lecrotli ~RyJI1>TeT MI'Y. Hau-
6oJI1>mee MHIIHHe Ha Hero B CTy,I{8H'l8CRHe rO.I{H, RaR OH CaM rOBOpWI, ORa-

3aJIH JI.l1. MaiUt8JI1>mTaM, C.¥1. Ba.BWioB, H.M. JiysHH, )l.<li. EropoB, no.zt _ 

MHHHI!eM ROTOPHX OH CTaJI CIT8nHaJIH3HpOBa.TLCH ITO TeopeTI!'l8CROii ~HSHKe. 
Ilo 0KOH'laHl111 Yffi1B8pCHTeTa OH 6wz OCTaMeH B aciTHpaHType. fO,I{H y-qe6H 

B MrY H BpeMH ITpe6HBa.HHR B acrrupaHType COBITaJIH C rrepHO,I{OM B03HI1KHO­

B8HHH RBa.H'l'OBOit MeJCaHI!RH H ee illHpOKOro H ycrremaoro ITpHMeHeHHH ITpH 

aHaJin:se MHOrHX sara.I{O'lH!:l:X ~H3Il'l8CKI!X HMeHHii, ITpOHCXO~ B aTOMaX 
B8f118CTBa.. 

Hap.IU(y C ai~THBHOft Hay-qHoft pa6oToft B 3TOT rrepHO,I{ )l.H. MOXHH~eB 
Ha'll!HaeT "ill'l'aTL c I933 ro.zta (noc;re OKOH'laHHH acnHpaaTypu) HeCKOJILKo 

TeopeTn:-qecKHx RY.PcoB n:, B 'laCTHoCTH,· Rypc RBa.HToBoii MexaHI!KH. 

B .I{aJILHefuneM Ha OCHOBe JieKnHft HM 6HJI HaiTHcaH rrepB!:l:ii B MHpe 

C:UCT8lvlaTH'I9CI\rlli YHI!B9pCHT8TCinlli Y'l80HHR "0CHOB1! RBaHTOBOH 

Mexamncr" (1944 r_.) 1 II8p8H3.I{aBaB!illlliCH, C H3M8H8HIDJMH H .I{OIIOJIHe-

HH.F.ii,jjf, .H BWJ;8}»i{aBIDHli ,I{B~aTL .I{Ba H3,I{aHHH Ha ,I{8MTH H3UKax~ 3a 

Hero )l.M. MOXHJmeBy npn:c~eHa rocy.ztapcTBeHHaH IlpeMHH CCCP. 

B I934 ro.zty )l.H. E.1loXI1JmeB santimaeT .ztOKTopcRyD (cpasy, RaR HC­

Knm'leHn:e) .I{HccepTanaro, H B I935 ro.zty cTaHOBHTCH rrp~eccopoM MrY. C 
TeX IIOp B 3TO:il .I{0.1DKHOCTH OH Herrpepl:l:BHO pa6oTaeT Ha ~3H'leCKOM ~RyJII,­
TeTe ~ll'Y, SaB8.ztYDmH!VJ ~~Oft TeopeTI!'leCKOft .IU(8pHoii ~HSHKH. 

B I96I ro.zty, 6Y.ZlY'lll .I{HpeKTopoM 061>8.I{HHeHHoro HHCTHTyTa .IU.t8PHHX 

HCCJIEmOBa.Hllii, Jl.H. MOXI!HIJ;eB CTaJI HHI!nHaTOpOM H opraHI!saTopoM ~­
Jia illiHH-J f,['Y B Jly6He, 'aa 6ase OIDTI!, r.zte CTy,I{8HTiil H aCITHpaHTiil, Teo-

-·------·----- -·-·- ·-----·--· 
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peTJUal: K BKCnepHMeHTaTopH, cneiJ;Ii8.1IKS:HpyxJIJWeCH IIO IJ)HSKKe aTOMHOrO H,JU>a 

K 9JieM8HTapHHX 'qB,CTKll, MOrJIK (ill ytmT:&CH Henocpe.ztCTBSHHO B aTMOCIJ)epe 

HaY'ffiOrO nOHCKa, aKTHBHO yqllCTBOBaT:& B 4JcpMyJI:HpOBKe K paspa60TK8 HO- . 

BllX HanpaBJieHd B TeopeTli'leCKOit K SKCnepHMeHTaJI:&HOit qiKSHKS. Ha STOli 

DJIO~OTBOpHOli OCHOBe ~ ~.MrY cymeCTBYST ~8 6urree 
,IU3a,ll;UaTH JIST. 

MOJEHO C YBBPSHHOCT:&D CKaSaT:&, 'ITO IIpHMep opraHHSB.UIDI Y'Je6Horo 

nponecca Ha 6ase KPynHelimero M~po~Horo 06~~HeHHoro KHCTKTyTa 

R;ltepmlx KCCJie,ItOBaHKli B J{y6He HBKJICH 1JPeSB~HO Bal!tHNM ;I{JISI paSBKTIDI 

yHHBepcKTeTcKOro o6pasoBaHIDI. CJte,ztyeT saMeTKT:&, 'liTO MocKOBCKIDi YHH­

BepcKTeT HlriKOr~ 6H CaM He CMOr C03~aT:& II0~06HyxJ HaY'ffiO-KCCJie,ItOBa­

TeJI:&CKyxl 6asy. 

Ha"qKHaJI c 8 ceMeCTpa, CTY~SHTH Kafile~H o6y-qaroTc.s: B 

J{y6He H CJiymaDT Pmt eypCOB no COBpeMeHHHM BOIIpOCaM IJ)KSKKlrl. HM 'qKTa­

JIK JieRiniK·npo4;eccopa ,U.lii. EJio:xmtneB, E.M. lloHTeKopBO, M.r. MemepHKoB, 

B.r. CurroB:&eB, B.B. EaJiallloB, E.M. Eap6amoB, ~oKTopa IJ]xs~·-MaT. HaYK 

C.M. EWieH:&Kd, H.M. Iliia.Im.Ita, D.~. CMJriPHOB, B.E. EeJIB:eB, E.H. 3axap:r:.­

eB, r.B •. E:J]HMoB, ~(:>neHT c.n·. UBaHOBa. 

B -qacTHOCTH, .U.H. EJionaneB "qKTaJI eypc ".UonMHHTeJI:&HHe rJiaBH 

KBaHTOBOit MexaHHKlrl", Ha OCHOBe KOTOpOro noB:BWiaC:& ero MOHOrpaiJ)KB: 

"llpmmwnm;x:&HHe BOIIpOCll KBaHTOBOii MexaHHKlrl 11 (1966 r.), nepeBe,IteHHaB: 

Ha aarJ!Kitcrom 1r1 g;paanyscrom, .s:noHcrotii H ~· .s:sllKlrl. 

Co cT~eHTaMK ~~H TeopeTK-qecKoli smepHo~ 4;K3KKlrl Be.ztyTc.s: aK­

TlriBHHe SaHB:TKB: no CIIBnKaJI:&HOCTR "llpKKII~HaJI MaTeMaTHKa" Ha 6ase Jlli6o­
paTOpHK Bll'qKCJIKTeJI:&Ho~ TexHKKlrl K aBTOMaTK3B.UIDI OHHH, o6~aDII1eii yHK­

KaJI:&HNM Bll'qKCJilriTeJI:&HNM KOMDJieKCOM, 06llllrlpiWMK 6K6JIKOTeKaMK CTa~apT­

HllX nporpaw. 

IioaToMy y-qe6Hllit IlJlaH m~J]~H c CaMoro Ha'llaJia npe.ztycMaTpKBaJI o6y­

'lleHHe CT~eHTOB .no ~ByM cnenKaJI:&HOCT.RM - "~epHaB: IJ)KSKKa" - ~e~a 

,U.H. MO:JCIJ:IIQ8Ba .K "llpKM~HaB: Ma.TeMa.TlriKa". 

Easoit ~~H B:BKJiac:& Jlli6opaTopKB: TeopeTK"qeCKO~ IJ]KSKKlrl OHHH. TeM 

caMllM Hay-q:HaJI pa6oTa CT~BHTOB K acn:HpaHTOB ~~ll ,U.H. EJIODIHQeBa 

6ana HepaspHBHo cBB:SaHa c Hay-qHO-TeMaTH'liBCKlriMK UJiaHaMK Jlli6opaTopKK 

TeopeTli'l:eCKOit qiKSKKlrl, KPYllHe:lihneii B MKpe, K OIIpe,IteJIB:JiaC:& KMH. 

C 8 CBMBCTpa ~ CT~eHT KMeeT Hay-qHOro PYKOBO~TeJIB:, TaR 'liTO 

~OCTKraeTCH ~~HOe 06Y'JeHHe C~SHTOB, 

B CWiy TOro, 'liTO CT~eHT. no~aeT B aKTKBHO pa60T8DIIIYD Hay-q:HyxJ 

rpynrry, TeMa. ero IIpOH3BO~CTBeHHOit npaKTKKlrl, ~OMHO~ pa60TH COCTaB-

JIHeT -qacn o~oa Hs TeM, yTBepao;n;eHHWC UJiaHOM pa6oTH Jlli6opaTopKK Teope­

Tlri'!SCKoli IJ]KSKKlrl. Hoe TOMy, KaK IIpamt1Io, ~oMHas: pa6oTa ny6JIHKyeTCH. 

Ha ~~e .!{.H. EJioDIHneM aero~Ho o6yqaJioc:r:. npHMepHo 15 cTy:... 

~eHTOB K 5-6 acn:HpaHTOB, BaJEHofl oco6eHHOCT:&D B pa6oTe BTOit ~~ll 
6l:lJIO TO, 'ITO Ha He! o6y-qaJIKC:& B 4JcpMe llplriKO~OBaHHllX K . <Qwma.ny 
IDlliff<l? MrY MHO~Re CTY.I{SHTH OMee 'ISM ll3 Tpll,lJ;Il;aTH YHHB8PCIIT8TOB CTpaHll 

(KmlmHeBCKOro, CapaTOBCKOro, · .uam.iieBOcTo'IHoro, EamK:IipcKOro, Asep6aJ.lt­

JKaHCKOro, roMeJI:&CKoro, T6RJIKCCKOro; EpeBaHCKOro K ~. ) - no 5-IO -qe-

JioBeK B ro~. • 

Bee OHR RMeJIH TaKlrle .xe IIpeKPaCHll8 B03MOlltHOCTH npoXO~T:& o6y-qe­

HRe B KOJIJieKTKBS ~a6opaTOpRH·TeopeTR'C!eCKOit IJ)KSHKlrl OllRH, KaK K CTy­

~eHTll MI'Y. OTO. 6wra O'!eH:& ag;g;eKTKBHa.ff II B CBOeM po~e yHKKaJI:&HaB: 4Jcp­

Ma. IIOMOII1H rrep:a4JepHHHNM By3aM. 

B QeJIOM, KaK Mil BIV(KM, OIIHT ~~ll SUJ;epHOH lPK3HKlrl IIO~ PYKOBO~­
CTBOM ,U,H, EJIOXHHQeBa CO~eplltaJI Q~ p.FUJ; S!pKlriX HOBaTOpCKlriX MOMeHTOB, 

BepHeMC.I! K yqe6HRKy . .l(.H, EJIOXKHQ8Ba "0CHOBH KBaHTOBOit M8XaHHKlrl11 • 

ilpl!'qKHH OTMe"CieHHoro BHme mKpOROro IIpHSHaHKB: BTOH ~-eypca JieEaT 

B TOM, -'C!TO ·pasBepHyT!lii YHHBepCHTeTcrorll: yqe6HRK ,!{.H. EJIOXHHQeBa C He-

06XO~KMOit nOJIHOTOit OCB81l1a8T KaR IIpKHnKIIKaJI:&HHe BOIIpOCll KBaHTOBO~ Me­

xaHRKlrl, TaR K BalltHe:linJKP qiKSH"l:eCKlrle IIpWIOlKeHIDI, · HanHCaH CTOJI:& HCimM 

B:SllKOM KaK C.IJ)HSK"!SCKOH,T~ K C MaT8MaTK'l8CKOH TO"l8K speHRB:,'ITO OH 

0Ka38JICB: ~OCTynHHM mKpOKID~ CT~8H'l8CKKM RpyraM KHllt8H8pHO-qiKSH'l8CRKX,. 

~ecKrix,rre~arorRtJ:eCKKX II ~yrKX Y'JS6HHX saBe~eHRii RaK pas B TY ano­

xy, KOr~a IIpORCXO,I(HJIO 6ypH08 OCBOSHRe aTOMHO~ SHeprKH, K RBaHTOBaJI 

MexaHRKa 0"!8H:& 6HCTpO CTaHOBWiaC:& HHllteHepHOii HaYKQii. 

,U,H. EJIOXHHQeB IIOCTOHHHO 06HOBJIHJI MaTepHaJI Y'Je6HKKa, ~o6aBKB, B · 

'qB,CTHOCTll, B 5-e H3~aHRe (1965 r.) MaTepHaJill 0 KOHTHHyaJI:&HOM KHTer­

PllpOBaHKR.no TpaeRTOPll.RM ~eftHMaHa, o rromocax aMDJIKT~ pacceHHIDI,aHa­

JIKTR'!ecKR IIpO~OJilKeHHOH B KOMIIJI6RCHyD llJIOCKOCT:& nepeMeHHOH yrJIOBOro 

MoMeHTa (nomoca Pe~e) H T.~. 

BalEHoii OPRrHHaJI:&Hott tJ:epToii Y'Je6HHKa .U.H. EJioXHHneBa B:BWioc:& 

60JI:&moe BHHMaHlle, KOTOpoe TaM ~en~HO MeTO~OJIOrH"l:eCKKM BOIIpOCaM. 

.I{. H. EJIODIHQeB ImCaJI B IIp~CJIOBl!H K IIJ!TOMy R3~amm (19?6 r.): "H 
Bcer~a rrplV(aBaJI 60JI:&moe 3HatJ:eHRe rrpaBKJI:&Hoii: MeTo~MorKH, 6e:3 ~e­

HIDI KOTOpOH ~aJKe CaMHii OTJIK'!Hllii yM npKo6peTaeT OTTeROK peMSCJI8HHl!~e­

CTBa11 .ll03TOMY MaTepliaJiliCTll"!eCKaJI MeTO~OJIO.rmi r.zte B:BHO, r~e MeHee HB­

HO , IIpOHR3HBaeT BCIO KHKry • 

.!{.H. EJIOXHHQeB - aBTOp KOHQeiinKK KBaHTOBllX CTaTRCTH"!eCKlriX aHCaM6-

Jiett, ROTOpym OH ll3J!Olltl!JI B CBOeM Y'Je6HHRe. Ero nOMO~, o6~aJI 60JI:&-
~.i! 
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molt aBP:HCTJrqecKOI cwrol, noMoraeT ycTprumT:r:. psm BHyTpew..mx npoT:HBOpe­
~ B :HHTepnpeTaUK:H RBaHTOBol MexaH:HKK H ycTaHOBHT:& TeCHy.D CBH3:& 
M~ KBaHTOBOI MexamiKOI H CTaTHCTl!118CKOit \IJKS:mtol. :3Ta KO~eiiilWI 
"MOCKOBCKOI lllltOJIH", B OT.1.tll'lme OT 60Jiee nonyJUrpHOI KOHI.temnm "KOneH­
rareHCKOI mKOJIH" , OTBO,ItKT 60Jiee CiqlOMHyl) pOJI:& Ha6JJ:D;n;aTeJl!l, H noBCD,Ity 
no~epRHBaeT o6~eKTHBHHI xapaKTep RBaHTOBHX aHCaM6~el H ynpaBnRDmKX 
:HMR 3aKOHOMepHOCTel. 

0co6eHHO no,IWo6HO 3TH BOllpOCH 06Cyl!,ltaDTCSI B MOHOrpa$m Jl.H. EJro­
XKHI.teBa "IlpHJmHIIKB,JI:&HHe BOllpOCH RBaHTOBOit MexaH:Htm" (1966 r. ) H B 
KH:Hre "KBaHTOBaSI Mexamma." (~eim:HH no ns6paHHHM BonpocaM, 1981 r.). 
B 9THX pa6oTax Jl.lf. E.ll:OX:HmteBy y;D;MOC:& llpOSICIDlT:& BaltHHe BOllpOCI:l Teo.;. 
po HSMepeHd, 6l:llllime HeSICHI:lM:H y H. Eopa. 

IIepBocTeneHHy.D pOJI:& 3,Itec:& :e:rpaeT cTaTHCTJrqecKHI onepaTop (MaTpH­
ua nKOTHOCTH), OUHCI:lBa!l~ COCTOSIH:He M:HiqlOCKCTeMI:l B KBaHTOBOM aHC~­
~e o6mero T:Hna, COCTOJmteM :118 llOBTOpeHKSI MaiqlOCKOnJrqeCKOI o6cTaHOBKH 
}I .:11 HaxO.Itlllllel!:cSI B Hel M:HiqlOCHCTeMI:l jl . Jl,H. •:SJxoX:HmteB BnepBI:le 
OTMeTM, 'liTO BK1m'II8H:He B. paCCMOTpeH:He KBaHTOBo-MexaH:H'!18Cl.UIMK MeTO,Ita• 
M:H MaiqlOCKOnH'IIBCKOrO npK6opa Tpe6yeT onncaH:HSI BCel C:HTyaUK:H MeTO,ItOM 
MaTpH!Ul nKOTHOCTH ]f. , T.e. MeTo.JiaM:H TeOpKR OTiqll:lTI:lX CHCTeM. 

)l.H.B1rOXHHlt9BI:lM. C,ItEIJ!aH Bl:lBO,It 0 TOM, "'TO MaKpOCKOim"l9CKaSI CH­
CTeMa B 6y,IteT c.n;yDT:E. HsMep:HTEIJ!l>HI:lM npH6opOM ~ onpe,ttEIJ!eHHSI BEl.1.IE:'III­
HI:l L , npHCYJ!lel MaKpo"lacTHD;e c)# , eMH · c T9"19H:H9M BpeMeH:H t nc­
-qasHYT HHT9p\IJ9p9~0HHI:lS ~9HI:l B CTaTHCT:H"19CKOM onepaTope: 

jJ (x. f2 I X/i (}; t) = Ztfnm (Q/r;l:f)~ (%}?/: u), 
r,tte fl-KOC?P.ItKHaTH CHCTeMI:l 8 . 

(lbopMYJ.ra (Il.l3) B KH:Hre "KeaHTOBaSI MexaH:HRB., Jleim:HH no H36paH­
HHM Bonpocau•; 1981 r. ) • 

YRB.SaHHHI BaEHI:ll o61!1Hl!: Bl:lBO,It l'!AnDCTpKpyeTCSI HeKOTOpl:lMH KOHiq>eT­
HI:lM:H llpHMePaM:H. B TaKOM HMOJteH:H:H OTn~ailT napa,n;OKCI:l, CIUISaHHI:le CO 
CRB."lKOo6pasHHM HSMeHeHHeM BOJIHOBOI \IJyxHnKH MHiql006~eKTa ;4 B pesy~­
TaTe HsuepeH:HSI, Hanp:HMep, CTJU'HBaH:He ~oBoro naxeTa 

Vr (x} = L'Cn 7/j, (X}~ ?jn (X),. 
n 

eMH HsuepeHo /..=Ln . 
... . Jl.lf. EJroxmm;eB C y,ItOMeTBOpeH:HeM UHCM no 3TOMY noBO,Ity B llpe,ItKC­

~OBHH K "KeaHTOBOI MexaH:HKe. JleKUlfi'[ no HS6paHHHM BOllpOCaM," 1981 r. : 
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"H Ha,IteiiC:&, 'ITO B 3TRX.~eKUIDDC· MHe y,ItaJIOC:b san~'r:& Bce·n!>o6em B 
STOM "MOCKOBCKOM" iioHIDMimm''KBaHTOBOit MexrumKH, ,tionOJIHHB ee TeOpHel 
HSMepeHH:ii", .. . ._. 

JlnTepaTypa 

I. A.r. CaMoMOBH"l. Pe~eHsHSI Ha Itm!ry .Ji.H;E.n:oxmm;eBa "BBe,tteHHe B 
KBaHTOByiO MeXaHH:Ky", M., i'ocTe:ms;~taT, 1944. 

2. E.M. Eap6amoB. ".ll.H. E.n:oXHHUEm. (K 60~eT:mo co ,ItHSI. po~eHHSI)'; En6~ 
JIHorpa\IJH-qecm o-qepx. YiDH, T. 94, cTp. 186-187, 19_68. 

3. H.H. EorOJ006oB, E.E. Ka.ztor-.meB, A.A. JioryHoB, M.A. MapKOB.' ".U~U.E.n:o­
XHH~eB (K 70'-~eT:mo CO ,ItHSI po~eHHSI) ". EH6JIHorpa.\IJH-qecKHI O'lepK, 
YiDH, T~ 124, CTp. 193-196, 1978. 

4. Jl.B~ lliHpxoB. Hoooe HS;ItaH:He nony.rurpiioro y-qe6HHRB.~ (Pe~eHsHSI Ha y-q€l6-
H:mt .ll.l1. E.n:oxmm;el38. "OcHoBI:l KBaHTOBoii MexaHHtm", · M ••. "HayRB." ,1976 
- IISIToe Hs;ItaHHe), Y<liH, T.I24, cTp. 197-198, 1978. · ·· 

5. IlaMSITH .l{.Vl. E.ll:OXHmteBa, H.H. EorOJII060B R .IW• Y<liH, T.130, 11! ~. 
1980. 
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MltCJIHTEJl]) l1 

E.II. llla6aJIHH - KB.~H;ZtaT <}JH3HKo-MaTeM1 

ceKTopa JlH~ OHHM 

Bee, KTO 60Jiee wn1 MeHee 3RaJI .Il.MKT] 
CJIHillaHH o nmpoTe ero KHTepecoB. OH 6H11 ~ 

HO K~aBaBWKXCR yqe6HKKOB no KBaHTOBOA ~ 

B Te:xmme sutepHHX peaRTOpOB, <}JWIOCo<fJciOO 

KHHI' no pa3JIH1mi:D4 o6Jia.CTRM T8XHK'I8CKO! R 

C MHOrorpaHHOCTl>IJ KHTepecOB .ll,r.mTpw: 
Sn:H30,1{, llpOHCW~ B RnOHIDI B 19?6 ro.zcy 

6HT1> BM8CT8 C HHM. 3a .lJMHTpHSM l1BaHOBK'IE 

Bpewt X0.1{WI O,I{KH y-qB.CTHHK CHMII03HyMa - H 

-qyBCTBOBanK, 'ITO OH 'ITO-TO XO'i8T CllpOCRT 

HaROHeQ, OH nO,I{OWeJI RO MHe K 3BJtaJI TaRO~ 
JiyicTa, He ecTI> JIK .ItOKTop E.no:x:mmeB po.Jtc 

yqe6HKKB. no KBaHTOBO! MexaHHKe?" YsHaB, 

B8K, RUOHeQ 6H1l 0'18Hl> 06pa.1{0BaH R H3ywiE 

CHMII03HJM8 MOXHHneB BHCTynaJI KB.R cneQHa 

nyJII>CHHX peaKTOpOB, a o6pa,I{OBaH nOTOMJ, 

o6111!1Tl>CR C 'leJlOB8KOM, no RHHre ROTOporo 

CTY.Jt8HTOB. 0.1{HaKO nOTpRCeHHIJ RUOHCROro \t 
K3 ,I{aJII.He!mero paaroBOpa OH y3RaJI, 'ITO a 

- BCe TOT Jte EJIO.DIJmeB. 

B o6pase MHIILIIeHHR ~TpM l1BaHOBK'Ia 

J!KTeJll> K noa T. lJaCTO llpKX0.1{WIOCl> CJIHmaTl> 

HyJ> KHTepnpeTarnm <fJ:HsK'JecROro RBJieHHR WI 

ilpKMepa MOJtHO llpKBOOTH ero CTaTl>IJ "l1MnyJI 

JlMHTpd l1BaHoBK'J paccmsaJI o nycRe nepBO: 

Tapa lrffip B 1960 ro.JtY, aBTOpOM H;ZteK H KHKJ 

OH RBJ1Jt1ICR. 

B oQeHRe o6me-qeJioBe'lecKHX npo6JieM :a 
6HJI He MeHee rJiy60K H nOSTK'ieH. B TOM Jte 

<}JH3KK-TeopeTHR Ha Hay-qHO! ROH<fJepeHnKH B ( 

K 88 UTeJie! C 60Jll>m:HM KOCMR'i8CIGIM KOpa6J 

R0 6JieCTRm& CpaBH8HKeM, HO H nporpa.MMO! 

51 



MHCJIHTEJI:b H !lOST 

E.II. llla6a.mm - Ka!\It~aT <PHaHKO-Ma.TeMa.TH'!IeeKHX Hayx,. PYKOBO.rtJtiTem, 
ceKTopa Jill~ OHffi! 

Bee, KTO 60Jiee WIH MeHee 3HBJI Jir..m:TpWI HBaHOBH'!Ia EJl:OXHHneBa, Ha­

CJII:mlaHbl 0 lllHpOTe ero HHTepeCOB. 0H 6WI aBTOpOM He TOJibKO MHOro:rq>aT-" 

HO H3.I(aBaBimiXeJi Y'!J:e6HHKOB no KBaHTOBO~ Mexamme, pa60T H H306peTemr! 

B TexHHKe smepHHX peaRTOpOB, (f>WIOCoqJCKHX CTaTe~, HO H aBTOpOM psma 

KHH!' no pa3JIH1mbiM o6JraeTJiM TexHH'!IeCKO~ H npRltlla,ItHO~ !PHaHKH. 

C MHOrorpaHHOCTbm HHTepeeoB ,Ur.m:TpHJi HBaHOBH'!J:a eBJi3aH aa6aBHal 

anH30,It, llpOHCme,nJIIIUt B ffiiOHHH B 1976 ro.ny, r,ne MHe noeqacTJIHBWIOe:& 

6HT:& BMecTe c HHM. 3a .lJ]..mTpReM HBaHOBR'IIeM 6YKBBJI:&Ho no MTaM Bee 

:BpeM.Ii XO,ItWI O,ItHH ~eTHHK CHMII03HyMa - HeMOJIO,ItO~ .linOHeR:d Y'!J:eirua. Mbi 
~CTBOBanH, 'liTO OH 'liTO-TO XO'!J:eT enpOCRT:&, HO, B~O, eTeCHJieTe.li. 

HaROHe~, OH no,nomeJI KO MHe H Sa,ItaJI TaRO~ Bonpoe: "IlpoeTKTe, nol!B.­

JiyiteTa, He eeT:& JIR .ItOKTOp EJzoXItiHneB po,ncTBeHHHK EJzo~eBa - aBTopa 

Y'!J:e6HHKa no RBaHTOBOi!: MexaHHKe?" YaHaB, 'liTO STO O,ItHH H TOT lite 'lieJIO­

BeK, .linOHe~ 6WI oqem, o6p8.itoBaH H HaYMJieH. · HaYMJieH noToMy, 'liTO Ha 

CHMIIOSHyMe EJl:OXHHneB BHCTyllaJI KaR cneJ.:tlffiJIRCT no !PHSHKe R TeJrHHRe RM­

nyJI:&CHbiX peaKTOpOB, a oelpa,ItOBaH. nOTOMy, 'liTO nOJIY'!IWI BOSMOlltHOCT:& no­

oel1111lT:&e.ll C 'IIeJIOBeKOM, no KHHre KOTOporo HeCKOJibKO ,IteCJiTWieTd Y'!J:HT 

cTy.neHTOB. O.ztHaKO nOTp.IICeHml .linOHcROro (f>HSHKa He 6wro npe,IteJia, Ror.na 

Ha .ItaJI:&Heibnero pasrooopa oa yaHBJI, 'liTo aBTop Moaori>a<PHH no aeycTHKe 
- Bee TOT lite EJl:OXItiHneB. 

B o6pase MHIII1IeHWI .l{r.mTpWI HBaHOBR'!Ia rapMOHH'IIHO co'!IeTaJIRe:& MHc­

JIRTem, R noaT. ~aCTO llpHXO,ItWIOC:& CJIHmaT:& OT Hero noSTR'!J:eCRyD odpas­

HyD HHTepnpeT~ (f>KaR'!IeCRoro JiBJieHWI wm: ycTpoi!:cTBa. B Ra'!IeeTBe 

llpRMepa MOlltHO llpHBeCTH ero eTaTbm "lli.myJI:&eirua ClbleTp!ii!:", B KOTOpO:i 

.l{r.mTpmt HMHOBR'II paeeRaaaJI o nycKe nepooro B MKpe RMnyJI:&caoro peaK-' 

Topa HBP B 1960 ro.ny, aBTopoM >OteK R RtnmKaTopoM coa,naHHJI ROToporo 
OH JiBJISt1IC.Ii • 

B o~eHKe o61lte'!IeJIOBe'!IecKHX npQ6~et.f_l! ()i'!IOmead .l{r.mTpltii. HBaHOBK'l_ _ ... . ..... -I 
6liii-iie:ie!lee~rJ!Y6ox-=-i:noa'TiNei~=-~ n ToM-lite 196o- roi.t ;--:Bilc'iyuaii-~Yieruil{ 
(f>KaHK-TeopeTHK Ha HaY'!J:HOi!: xoH(f>epeHnHiti B CDIA, EJzoXHm:teB epaBHHJi 3eM1ID 
H ee lmTeJieil: C 60JibmKM KOeMRqeerul:M KOpa6JieM. H STO yJ!te 6WIO He TOJII,­

KO 6JieCT.IIIItKM cpaBHeHHeM, Ho 11 nporpa.MMoi! .nettcTBmt, nporpaMMott MHpa. 
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BCllOMHHAH 111HTEJIH 

r .B. El>BMOB~ - ,ItOKTOp qJRSHKO-Ma'feM!l.TK'IleCltRX HayK, CTapmd 

HaY'lllldt COTpy;ItHRK JIT~ OHm! 

CJIOBO OB Y"'EHOM 

B.r. COJioB:&eB - npotiJeccop, .saMecTRTeJI:& .ItRPeKTopa JI~ JIHHH 

c • .llMHTpReM H:sa.HoB>rqeM EJroXllliQeBHM SI 6wr nocToSIHHo c:rurnaH B Te-

lloCJie oROH"mHWW Mli~H B 1958 ro]J.y MeHSI lJBliPB.:mtlm no pacnpEmeJie-' -qeHHe noCJIEmHl'IX 23 JieT ero lmSHH. ~oMHWiac:& nepBa.SI BCTpe"tJa~ BecHoit 

HDl B JIT~ OHm!. C nepBHX :&e Haytll!HX CeMRHapOB MeHSI nopa3K1IO HCKliD'I{R- 1956 ro,Ita .llMHTpd li:sa.HOB:Kq co6paJI Y CeclSI TeopeTRROB, pa6oTaBlllRX B 

TeJI:&Ho o6pasHoe MHIItllemie ){.H. EJro:nmne:sa. BCl.ltltldt npo~ecc c aJieMeH- HHcTHTyTe .gn;epHHX npo6JieM AH CCCP R B 3JieKTp*s:a-qecxon Jia6opaTopRR 

Tapmoot -qacTH!lllMR oH Bcer,Ita pacCMa.TpWl8.JI BO BpeMemi :a npocTpaHCTBe. AH CCCP • OH paccnpocHJI o HaDielt Hay-qHo:ii pa6oTe, o nOJiy'l{eHHHX pesyJI:&-

lrul MeHSI STO 6HliO oco6eHHO y.n;timtTaJI:&HO IIOTOMY, '!{TO B Te BPeMeHa (BTO- TaTax R IIJiaHax. PaCCKa3aJI HaM o6 opraHHs~ OHm! R nO,IteJIHJICSI coo6-

paSI llOJIOBHHa 50 t'O,ItOB) CyiJteCTBOBaJIO y6ex,IteHHe, 'ITO SJieMeHTapmte 'IJaC- paxeim.llMH O COS.ItaHRR ltBYJC HOBHX Jia6opaTop:lrli - JIT~ R Jill~. PaCCKa3llBa.SI, 

TmJ;I:I ,ItOJI:&Hii 61iT:& TO"<Ie"<IHiiMR. ., OH KaK. 6H COBeTOBaJICSI C Ha.MR, MOJIO.ItHMR ~SHKaMR, TaKOR CTRJI:& o6l!le-
. HRH 6WI xapaKTepeH .ItJISI Hero R Heo6ll"'eH .ItJISI Hac Er 

O.ItHaKO .ItJISI .IJ1,mTp:rut H:saaomr-qa aJieMeHTapHBJI -qacT:aua npEmcTaBJISJJiac:& . • o sHaHHSI, aHTysz-
. aSM 11 ,IteMO:KpaTH'I{HOCT:& npOH3BeJIH Ha HaC 60JI:&moe Bne aTJI 

RaK paCllpEmeJieHRe B llpOCTpaHCTBe Bel!IOOTBa C sap.gn;oM R TOROM. H 'ITO ·. · -q eHHe, 

y;ItliBHTeJI:&HO: Te paC"<ICTH, KOTOpHe OH ,IteJiaJI Ha OCHOBe Tam llpEmCTaBJie- Xo"<leTCSI HallOMHHT:&··' ,'ITO opraHR3anHOHH8JI CTpyKTypa 0llill1, ero 

HJdt, llpHBO,ItitJIH K TeM Jte OTBeTaM, 'ITO :1'1 B KBaHTOBOllOJieBOI TeopRR, 3Ta ynpaBJieHHe, Jia6opaTOpRH B 3Ha"<l:RTeJI:&HOH CTeUeHH 6WIR paspa6oTaHH ca-

o6pa3HOCT:& Mllll11leHM, cnoco6HOCT:& npEmcTaBRT:&, m:K npoTe:KaJJT B npocT- MHM .llMHTJ>HeM H:sa.HoBK"<IeM. Hs HRII 6wra B~eJieHa Jia6opaTopM .gn;epHHX 

paHCTBe npo~ecC& B3al'IMO,IteiCTBKSi aJieMeHTapHHX '~aCT~, BeJIR EJro:nnme:sa p~. EWIR COS,ItaHH Jia6opaTOpHSI TeopeTH"<ICCKO:li ~3HIGI H Jia6opaTOpHSI 

lt y6ex.ztemm, 'iTO Tpy,I(HOCTR ltBBRTOBOI TeOpD nOJISI, CBSI3alume C npe,It- HeiiTpOHHOlt qJHSRKH, Ha ltOJilKHOCTH .ItRPeKTOpOB KOTOpHX OH npRrJiaCWI 

cTa.BJISHHeM o To't!e"<IHOCTR B3aHMo.Ite:iicTB:rut, SIBJI.llJOTCSI c.Jre.n;cTmieM nMeHHo H.H. EorOJII06o:sa H H.M. ~aHxa. PasBepHyJioc:& cTpoRTeJI:&CTBO. Oco6eHHO 

aTOrO H,IteaJIH3:HpOBaHHOrO llpe.ItllOJIOllemiSI. 6 0JI:&moe BHHMalllie .If,M:aTpilli H:sa.HOBH"<I YlteJI&11 CROpelmeMy coopyxeHIDO KOp-
nyca JIT~ C KOHqiepe~-3aJIOM H 06l!I9HHCTRTYTC .. 6 6 .. 

llo y6ex.ztemm EJroxmme:sa, ~3K"<IeCIGie 'IJaCTm:ni He MOryT 6HT:& TO'Ie'l- I\OII H JIHOTCKO.Il, 

:Hiilm - BCSIROe HX B38.mdO,IteitCTmte ,ItOJilKHO npoTeKaT:& B HCKOTOPOM o6~eMe, PaCCKallty o6 O,ItHOM 8Im30,Ite. B ltCKa6pe 1956 ro,Ita llpRBC3JIH H3 Jie-

3Ta qJR3H'iCCKBJI RaPTRHa :1'1 llpRBeJia ero K m:tee HeJIORBJli>HOI KBaHTOBOii Te- HHHrpa,Ita npoeKT S,ItaHRSI JI~. 3TOT npoeKT llOHpaBWICSI MHOrRM, B TOM 

opu nOJISI :mx K ecTecTBeHHoMy o6o61IleHIDO CYIIleCTBO:sa.BIImX Tor,Ita KBaHTOBo- "<IRCJie 8.ItMHHHCTpaTHBHoMy .ItRPeKTopy HHCTRTyTa B.H. CeprzeHKo. HHROJia:ii 

IIOJI6BHX npe,n;~Ta.BJieiDJ:ii. 3Ta TO"<l:Ka speHRSI HamJia OTpaJ!temie B KIDJre HHKOJiaCBH'l: EorOJII06oB B STO BpeMII 6WI B sarpaHH"<IHO:ii: KOMalWJPOBKe, 

){.H. EJlo:m~e:sa ''llpocTpaHCTBO R BPeMSI B MRKJlOM:Hpe". ,lt!.m:TpHit H:sa.HoB:a-q nonpocHJI MeHSI nocMOTpeT:& npoeKT. H osHBKOMWICSI c 
HKM H o6paTM BHHMaHHe .llMHTJ>HSI H:sa.HoB:Kqa Ha T · 2 

HeCMOTpSI Ha TO 'ITO B 60-e rO.ItH ll',ltCR HeJIORBJli>HOCTR B KBaHTOBOI · . O • '!TO ROMHaTH B 30 M 
. • . He nc,u;xo,IJ;SIT TeopeTKKaM OH corJiacWicSI · 6 

TCOpD IIOJISI He 6LJJm IIOIIyJISiplUOO! .lf,M:aTp:IDf H:sa.HOBH'l: Ha"<IHHaSI C 196? ro- • . ' 'ITO CCJIH B ~MHaTe OJI:&me 
. . • • . . .ItByx-Tpex 'l:eJIOBeK, TO pa6oTa y TeopeTRROB TKTreT llJI H 6 

,Ita, IIpOBO,ItBJI 11epes KaJir,Itlle TpK ro,Ita Mex.ztYHSPO.ItHHe COB9lllaHHSI no STOI ..,.. OXO. 0 IlpOCKT WI 
. · roTOB, R Kopnyc HyJ!tCH 6WI .KaK MOlltHO 6&CTpee. B Te"<lelllie ,ItHSI MH HeC-

TeMaTHKe. 3TO llO CytltCCTBy 6WLR_ COB9lllaHHSI no ~aMSHTaJI:&Hl:lM npo6Jie- ROJI:&KO pas oclCyJK,ItaJIH 3TOT npoeKT, Ha ,ItPyro:ll ,IteR:& yTpOM ,Ur.m:Tpd H:sa~ 

Mall KBB.HTO~!_ Teopmt _ n~, r,Ite ()C)~~C:& p~SJIKq~OrO po,Ita "CyMaC- ___ ~~ HOBR"<I _npHWJJ.l pemeHHe - nepe,zteJiaT:& npoeKT S,ItaHRSI JIT~, R CaM HapHCO-
___ ===me;!t111Ke::JUtel1L • .liHOrRe-HS -ROTOP!lX. B ,ItaJI:&Hei!meM-CSWIR-C~CIICXOM:paapa6o-. ... . -==Ba.Jr.:'ROHTypU::HOBOro-::-Mpttyca--:=13::.-Hoj:j()S. s.ztaHHe. JIT\P _ MH. B':bexaJIH~ B. anpeJie __ _ 

'faHH COBeTCXHMH Y'leHI:lMK. 1959 ro,Ita: \ 
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Mae npe,u;cTaBmeTcs, "'TO sa BPeMII pa6oTH B OHm! .ll:DT.Pd .HBaHo­
Bll'l HaJ!60JILmee BHJDiaHlle y,JteJ!&II JI'N B lffiP-I, noTolll lffiP-2. IlpK pememm 

BOSmntaBillliX B ~ BOnpOCOB OH BCer,Ita liCXO,ItlU liS KHTepeCOB ,IteJia. 06S"'­

HO A.H. Tam:8.o.ttse H s ( ero saxe6THTeJDt) npHXO.ItKJlll R .Jl:DT.PBD HBaHo­

mrqy, lls.nara.mt CKT~ ll BHOCltllll np~ozeHliH. PemeHliJi BHHOCil'JlliCl> 

6HCTpO, :KaR npamti!O, O,Ito6pll'l'eJU.HHe, HO OCTaBBJD[Cl> MH B :Ka6liHeTe 1 
.Jl:lm'r,Pu HBaHOBJI'Ia ,ItOJII'O. OH paccxasHBaJI HaM, :KaROl HayqHOI SB,II;a'iel 

oH sarun :wm "'TT ero sauTepecoBaJio. 06cy;Qa.uc:& nyTK pemeHll.li sa,J~;a'ill. 

IIoToM pasroBOp nepexo.ItJU Ha .lij)yrKe HayqHHe BOnpocs, Ha pasBKTK.e q.­
SIIRH, Ha BOnpOCH MeJgtyHaPO.ItHOI ll BHyTpeHHel nOJDITKD ltiill liCRyCCTBa. 

Bece,u;a c .Jl:DT.PKeM HBiiHoBll'ieM BCel'Jta JtOCTaB11HJ18. 60JILmoe Ha~eHKe, 
ll y!TK OT Hero 6HJIO Tpy,JtHO • ,llt.mTpd HBaHOBll'i 6HJI XOpOm:Hlll pacC:KaS'ili­

ROM., OH roBOp:U o6paSHO ll O'tleH:& KHTepeCHO. H nOMHil, :KaR B !96! ro}I.y 

OH nepBirlt pas 6HJI y HaC ,ItOMa ll CBOlllllll paCCRasaM.ll SaBOpomtii MOliX pO,It­

HHX H .lij)yse:lt. llOTOM S: M.Horo pas 6Wl CBB,lteTe.lieM TOrO, C RaRHM 60JIL­

m:Hlll KHTepecoM. ero CJ!ymaJm B. caMHX pa3JIHTlliHX ay,JJ;HTOPRJlX. 

B Te'tleHae worn JieT COBtJ4ecTHo c ,llimTpHeM HBaHOBll'ieM npHIIIJioc:& 

pemaT:& MHOro BOnpOCOB :KaR O'ieH:& npOCTHX H JierRHX, T8.R H ,ItOBOJil>HO 
60JI:&nmx ·K CJIOZHHX. He TaR yz pe.u;RO s He corJiamaJics: c · .l(MHTpHeM HBaHo­
Bll'ieM, HO sa BCe 23 ro,Ita COBMeCTHOit pa60TH S: He CJIHmaJI OT Hero B 

cBol .a,Itpec HK o.ttHoro rpy6oro CJIOBa :wm ynpexa, He noMHil HK O.ItHoro 

CJiy'ias: pas,ItPa&eHHoro TOHa :wm noBHmeHHoro roJioca. A Be.ItJ> a To, o:lt, 

KB.K He npocTo! 
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8 HOBO~ fla6opaTOPHH TeopeTH4e 
m.BHmbe (~paH4HR), ~.H.onOXHH4eB 

., noaApasneHHR C ycneWHO~ 3all\HTOH 
~ao BoHr ~blt<a. 
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MHe npe,u;cTa:eueTc8, 'ITO sa BPeMII pa6oTH B OKIIH .Il.MIITP:d MBaHo-
H8lii60JU.mee BBJDI8lDle y.Jte.ISIJI Jl'M 11 :HBP-I, noTOM :HBP-2. Tip• pemeHJDt 

.Bltlt8MillX B m BOnpOCOB OR BCer)tS. IICXO,ltiLil 113 IDITepecOB ~e.la. 061l'l­
! .H. TaBXe.u;u;ae 11 8 ( ero saMecuTeu) npno.Jti(JDI It .Il.MIITJ>Dl MBaHo-

• JISJiai'8.D[ Cl!TyaQBJ) II BHOCUII npe,u;.aozeHH8. PemeHH8 BWOCUilCI> 
, Bait npaBUO, O,Jto6pl!TeJII.HHe, HO OC'faBaJDICI> Mil B 1':8611HeT8 1 

HBaHOBH'la .Jto.II'O. OH paccma~m&~: B8K, mROI Ha1'1HOI ~a'lel 
saHJI'l' IUDI '1'1'0 ero aaDTepecoB8.1Io. 06c~c:& nyTJ~ pemeHH8 88Jt8.'lll. 

pasroBOp nepexo.JtJU Ha .D;P7I'He Hay-cume :sonpocs, Ha pasm~ne i{DI-
• Ha BOnpoCH MeJQtyHapo,JtHOI II BH1TJ>eHHel nOJDI'fBD liJDt liCit1CCTBa. 

c JlMBTPIIeM liBa:HoBl!'leM BCer,Jta .JtOCT8.BJIU8 60JU.moe HaCJr.aa;lleHlle, 
oT Hero 6HIIo orpy.JtHo. ,lltorrpd HBaHoBl!'l 6H11 xopomHM paccms'll!­

oH ro:sopu o6pasHo K O'leH:& KH'fepecao. H nOMHI), ttait :s I96I roJI.Y 
linep:sHI pas 6HJI y HaC ~OMB. II CBOHMII pacCBasaMII SaBOpOlUIJl MOIIX po~­

ll ,Jij)ysel. llOTOM 8 MHOro pas 6HJI CBlfJ,I;eTeJieM TOrO, C BaltBII 60JID­
HBTepeCOM ero CJlymaJDI B caMHX paSJnl'IHHX ay~TOpw!X. 

B Te'leHKe MHOl'JilX JieT COBM6CTHO C ,lllotTplleM HBaHOBll'leM npiDUOCI> 
Tl> MHOro BOnpOCOB Bait O'leH:& npOCTHX II JieritBX, Tait lt ,JtOBOJII>HO 

H CJiomna. He TaR yz pe,u;xo 8 He corJiamaJics c .ilMHTPlleM HB&Ho­
' HO sa BCe 23 ro~a COBM6CTROI pa60TH 8 He CJIHlllBJI OT Hero B 

rpy6oro CJIOBa ltJilt ynpem, He noMHJ> HH o~Horo 
TOHa liJilt noBHmeHHoro roJIOca. A Be,ll;l> BTO, ol, 
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B HOBO~ na6opaTOPHH TeopeTH~eCKO~ ~H3HKH: 
m.BH~be ($paH4HR), a.H.6nOXHH4eB, HryeH BaH Xbey (CPB) 

no3APaBneHHA C ycneWHO~ 3a~HTO~ BbeTHaMCKOrO TeopeTHKa 
aao BoHr abrKa. 
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06cymAeH~e TeopeT~4eCK~x npo6neM, (cnesa: A.B.E$peMoB 
~ A.H.5nox~H4eB, cnpaaa asepxy - A.H.5nox~H4eB ~ P.A.AcaHoa, ~ 
BH~3y- r.B.E$~MOB, A.H.5nox~H4eB ~ B.H.nepsyw~H). 
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C306 

!28877 

:':'. 

3TH BOCUOMHBaHKJI n.H.E~OXHBUSBa, DO,JtrOTOBH8BBS8 X nyOHHKanHH ero 
BAOBOI H.A.KoBeBXOBOI, pacxpHBamT KaHOH3BeCTHH8 CTpaBH~ pa3BHTHB 
OTeQeCTB8HBOI pa~eTHOI TeXHHXH H XOCKHQ8CEOI ~HHOC~HH. 

llepenRCRa ~7-~eTHero n.H.EHOXHHUeBa c.H3B8CTHHK 68-~eTHKM 
yqeBSK K.3.UHO~OBCXHK KOSeT DOC~SHTL COBpeweHHSK KOHO~·HCCHeAOBa­
Te4aM npHKepOM DOA~HHBOI ycTpe~eHBOCTH E TBOpqecxol ~eHTSHEHOCTH. 

EO~LmOI HHTepec npeACTaB~aeT Taxse HCTOpHa DOBB~eHHB HCDO~HeHHOro 
sucoxoro·apaBcrseaaoro c»Hcna oopaaa "xoCMKqecxoro xopao~a 3ew~a·, 

• DO~QHBmero BCeKHpHOe pacnpOCTpaBeHHe DOC~e ODHCaBHOrO 3AeCL BHCTyn­
neHHB E~oxmaueBa B CmA. 

* CBET H3 KAJIYrH 

n.H.E~OXHHUeB 

Ca»HK OTpaABHK B SH3HH BB~aerca TO, qro B DOTOKe ~DAel eCTL 
B03MOSHOCTL BCTpeTHTLCB C ~HQHOCTBMH HC~DqHTe~LHSMH; HDALMH, XOTOpHe, 
BHpasaaCL B3HXOM ~H3HEH, ~XDOpeCUHpyDT CBOHM apxRM, TennHU CBeTOM. 
H e~e oo~ee orpaAHO paOotaTL cpeAH raxHx nDAel, HKeTL cpeAH HHX Apyael 
H qyBCTBOBaTL, RaE rOBOpBT B apMHH, HX nneqo. 

B 3TOM OTHOmeHHH MHe HHH Beano, HHH OSHa OQeHL CHHLHOH MOB Tara. 
X TaKHM ~mASK, HO B He 0HH 00HseH HX oO~eCTBOM. !H3HL OKa3aBmHX Ha 
M8HJI BJIHBHHe JIDAel, C KOTOpHMH MHe npHXO,JtHJIOCL paOoTaTL H APYSHTL,­
HaCTOB~aa noawa. EHno Ou npocro HeAocrolao orpaHHqHTLca nepeqxcneHHeM 
3THX~DAel. A paccxaaan 3A8CL 0 KaSAOM npOCTO BeT B03MOSHOCTH. Il03'r0-
MY a pemznpaccxasaTh TonhKO o6 o~oM ~anoBexe,conpKKocHoBeHHe c KOTOPHM 
Ow~o ~a woel cy,~tLOH onpeAe~aD~RM: o KoacraHTHHe 3,~tyapAOBHQe UHoJI­
KOBcxow H EOTOpHI, KaK ~Ka3aJIH Os TenepL, BHBeJI MeHa Ha Op0HTy. A 
aaqanocL Bee c roro, qro a ycnuman 30B A3JIHTH. 

* Te.xmma. - MOJio~eu. 1983, !f! 4, c.I4-I7. 
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Heacuue cxruaKY c Mapca: "ABra-AAenx-Yra ••• • 2 ~eBpana 192~ 
ro~a a sanxcan B·~HeBaxxe: •c rex no~xax BH~en "Aanxry", »He TO~Ho 
orHew BHxrno B no~cosHaHHH aror wo~HHI noner, x a y~apxnca·B paxeTu • 
••• Xoxy Ha nex~xx, xsy~aD wexauxxy H BHCmyD waTewa!xxy ••• PaOoTal, 
paOoTall" nepe~o »HOD BHpesxa xs xypuana Toro Bpeweux. llpexpacaaa 
AanxTa (Dnxa ConH~eBa) c Tenecxonow B pyxe. Ha s~Hew nnaue wapcxaH­
cxxl ~Bope~, ~xrypB wpcxaH ••• · ;llBope~ Taxol "Mo.n;epmtcrcm", Ka.IC 

OyATO nocTpOeH aeAaBH~ B ~OC-AHAXenece. BHAHWO, HamH apXHT~XTOpH 
KOr;ta-TOnOSAUee CMJ.HO C0HJIHCJ. C nyu, eCXH B 1950-e rOAH CTpOHXH 
sAaaHa aTowaux •oo~eXToB" ua waaep ABopaHcxxx yca~eo. . . 

OOpasu wapcxaa, AaJIHTH, xax ona~eTBopeaae cBepx~YBCTBeHHoro, 
He oTcTynaDT OT Keaa ••• Mae rpesuca OYAJIIIHI ~enoBex· Oes CTpacTel, 
oes :BeaaBHCTH, Oes JI~OBH. Ero.CHJla B saauxx. B saaHHH, npomntaJWteM 
!ce Aan~ome •. AaJIIome B rJIYOHHH BcarreHHott. •oa Bnacrenxa, ou noJiyOor•. 

0AHaKO AeJIO He orpauHqHBaJIOCJ. BOCXHJIIeHHe¥ pOKaHTHqecxHK KHpOK 
Mapca. PaAK npexpacaoro a OAOJieaaD. BWCmyD waTe»aTHKY a wexaaxxy. 
CTpOHX KOAeHH paxeT. HsoOpeJI KaSTHHK, no OTKHOBeHHD KOTOporo CYAHJI 
o_ peaxTHBHol cxJie paxeTs, o xaqecTBe comxa x sapa,~ta. O~aa H3 :u:oAenel 
ae onpauaJia· npeAnonozeuxl, oaa BsopBanac~o co cTpamuol cr~nol; w, 
Tpoe "xcnsTaTeJiel", cToanx, oxyTaauwe cxueBol AHKa. TaxeJIHI waaTHHK 
nepeJieren B Apyroi ABOP ( OonJ.HH~ CKJmqJoCOBCEoro). Ha se:u:ne, B caAK­
xe Banaxac~o oOpuBxH paxeTH ••• K cqacTJ.D, Bee onacuue AeTaJtH npone­
TeJIH MHKO Hac. 0TOBCDAJ H3 OXOH nOBHCOBHBaXHCJ. HCnyraHHHe XHTeJIH 
B 3TOT ~ac xopoaHJtH BopoBcxoro. Ham·BspwB Oun npxaaT sa no~eTHHI 
CaJIDT, H 3TO ycnOKOHJIO. 

BOT npOTOKOJl HCnHTaHHR OAHOI H3 KOAeJiel. 
"5 anpena 1925 roAa. I-a rpaXAaucxaa (MelllaacxaB), ·A.B. 

KCIIHTAHKE HA PEAKUliD 
PaxeTa Ta xe. i 3. 

Bee 78 r. 
Bee Oaxauca 20,5 r. 
Bee waaTHHxa- 447,6 r. 
~~~ - 3e.aQ..J: .... __ 
HToro - 524,7 r. 

PesyJIJ.TaT: no ueBuacaeaaol npxqxae paxery pasopBano. K TOKY xe Bee 
waaTHHxa dWi aBHO ae~ocTa%oqasK ••• Ha mxaJte orqepxayTo - 25, sa­
te¥ peaExe nonepe~uue ~epru ••• BspsB ••• 

BUBO~: . 
I) CAenar~o waaTHHK Beco:u: ae wea~ome 1,5 xr. 
2) llO~HDHHKH C~enaTJ. 3aKKBYTHe. 
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J) OOpaTHTJ. BBHKaHxe aa paspuB x npe~npe~euae ero. 
4) Ocropoxael npx no~aaxa ••• • 

H oOpaTHJICS K UxonxoBcxo:uy, AOCTa.l[ KBHrK r.ooepra, B.Bane • 
P.ro~ap;ta. K C~aCTJ.D, B TO Bpewa ~~ BHDHCXH sarpaaH~BHX XHKr He 
rpeOoBaJtoc:D H¥eu nenoro sl!aRIIUl:. llpenarcnxew ~.ta xeaa 6wra un 
ueooxo~o.cn nJiaun sa arx xaa:ra: Tor~a a paoora.t • noJtBaJiax "Aa­
BHB" H JtOXOJtH JIOH dWnii Xpalae CKY~H. 

llpKliJIOCJo OAOJteTJo II OCHOBH AH~epeu~aJIJ.BOrO H HHTerpaJIJ.BOrO JIC­
~HCJ19BIIIlo H OBJt~eJl Teopael paxeT, paCC~HTHBa.II HX CXOpOCTK X opOXTH. 
Meua yrueTaJia ue~octaTo~uocTJ. re»nepaTypu, pasBxBae»ol npx cropaRHK 
.~taxe caMHX axsor~ecxax ronJixB. B paoo~el teTpaJtK 23 amna 1925 ro.~ta 

sanacauo: "CaMHI OCBOBBOI BOnpoc, XOTOpHI OCTaeTCI ~JIB ll8Ra (Bepon­
HO, H AJIB .Jtpyrxx)' OTXpHTHJI,- 3TO BODpOC 0 BSpHB~aTOK Be~eCTBa". I TYT 
a oOp~aDCJ. x BHyrpaaroKHol 11eprxx (a.~tepHol), ~e.taa npHKeqaHxe: 
-ao Be~ KH 8JIIe Be HayqHJIHCJo ynpaBJlST:D em!" 

Moa nepBaa TeopeTJqecxaa paOora ~axera• co~epxxr KBoro BH~xcxe­
uxl. Kax xe noBJtKaTJ. ua paAKOaxtHBBHI pacn~? ll03AHee a paOotaJt a~ 
npneueaaew BHYTPKBAepuol aueprxx, no~cutHBa.II 3aBK~YD aueprJlll o(.­

~acrx~, paccqxruBaJl npKKeaeuHe noroxa sapaxeauoro rasa, ~cxopseKoro 
anexTpHtlecxn no.tew. ' 

B aTOT nepxox a'noce•an t~HTan&BB EiHT (BDpo xaocrpauuol uayxx 
H TeXHKKH, Ha Me~aBCKOI yn.), cnyman neX~HK npo~eccopOB Bet~HHKHHa, 
PHHHHa H ~p. Xo~H! B lleTpOBCXHI ~Dope~ Ha no~rOTOBKTe!.HHe xypCH 
~Jill nocTyDJt8BHS B BOeHBO-B03JtYmHYD axaAeKHD. 

Mae y~anoc~o noauaxowHT&ca c ~aHHHKH Pese~op~a o pac•enneHHH 
~ aTOMa. Ha raseTuux cooOJIIeHHI a ysuan o uawepeuxax Kana~ pac­
•enHTJ. atOll CKJIJ.HRJIK KarBHTHSJIH nOJtSJIK. 

3TH BOBHe H nopasueuuue AaHHHe sacTaBHJtH weua nepeopxeuTapo­
BaT•ca, H B 1926 roAY, oceu~oD, a nocTYURX ae B aoeHHO-BOSJtYWBYD 
a~eKHD, a Ha ~H3HqecXHI ~~JlloTeT MOCKOBCXOrO rOCYAapCTB8HHOrO YBH­
BepCHTeTa. 

~xsxxa, x · ocooeuuo TeopeTaqecxas f}xsKKa, uacToJIIoxo yueua weus 
caw no ceoe, ~to a ua~onro saOsJI CBOH weuu o xocKflecxxx nonerax 
ua Hyuy H Mapc. OJtHaxo liHoro xeT cnycTa, nocne Bolus, a BBOBJo BepuyJica 
K "A3JtHTe", Ha 3TOT pas BOOpyxeHHHI JIHOro OOJIJ.WHKH SHaHKSJIK H COBep­
meHHO HOBHKK B03KOXHOCTIIKK. Ho TOr~a ~0 3TOrO OH!O ~anexo. 

llEPEIUICKA C IUfOJIKO:OO.Kmf 

Bor uoe nepBoe nac~owo B Kanyry. 

"MuoroyBaxaeKHI K.3.UxonxoBcKHI! MHTepecyac~o BonpocaMKwexnJta­
aetH.HX noJieTOB H zenaa 6YTb B Oy~eM qell-HR6y~ nOJl93HHK B 3TOI 00-
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Jactx, npomy Bac He otxasat~ xHe B npoc~Oe ~aT~ yxasaHxe, r~e a xory 
Haitx Baxx, Ha nepBoe Bpexa, xota Oa caKHe axexeHtapHae paOota, Tax 
lAX s~ec~,. B locxBe, a HHQero He cxor HaiTH. QqeH& HSBHHaDc~ sa ~o­
ctaa~eaHoe Bax OecnoxolcTBO. YBazam••• Bac BxoxxaneB lxxtpxl, 
I5.ma 1925 r. • 

Henpe~B~&BBO ~a K&Ba KOBCTaBTHB 3~ap~OBBQ OTB6THX OyxBaX~BO 
aa c~~•·• ~eu~: 

•16 Kaa !925 r. lory BHCJiaU Bax H6CXOJIUO XH.I!r HaJIOJit9HHHM 
DJAT&ZOK Ha tp.l! pyOJia, a noxa DOCHXaD Bax OecnxaTBO -:MOH.I!SK BcaneH­
BOI•. 3TJ XBHry a He DpOAaD, taX EaX neHBOCT~ ee Oecnpe~e~Ha .1! Be-

' .IOBJtO Opai~ rpneHHXX sa OecxoHnHocn. KaJiyra,' yJI.J[opeca, 3. 
K.U.oJXoBcxxl~· Ha BospazeH.I!a otBet neqaTHRI Oy~eT•. 

K.3.UHOJXOBCDI DpHCJlaX ~e. CBOJI tuoco(lcne npOHSBe~eaxa, OKa3aB­
IIIIri9 na :u:eas: r.uy6o'lB.Imee BIIS'iaTJiemte. llepeimcxa c K.S~.IlROJIKOBCICI!M 
~a ue lie_ TOJIUO To.itlox' X AaJlltHelmexy YBXelleHHD neel ltOCK.I!IIecxoro 
DOJI8Ta, BO H np.I!00-HJa K9Ba X ero xOpaJI~H0-3THII6CltHK BSrJia~ax, X ero 
xxpoBosspeHxm, B OCBOBe xotoporo JiezaJio npexJIOBBB.I!e nepe~ BceJieHHOI 
• ee rapxoaxel. C DBRX ~eT o~~eHxe x cosBaaHe toro, QTO xa,JIDAH, 
aa.aaexca.:qacnD BcueHBol, qacnD ee Kpacota x TaiBa - xxpoBocnpxa­
txe, ROTOJlHM a oOasaB K.3.UHOJIXOBCXOxy, Be DOlt~axo KeHa •. 

llpo-.mTaB -JoHHsx•, a npHlleJI B taxoe coctoaBHe, qto cpasy_ ze Ba­
•a.ll coqJBat~ cTxxx Uxo.llxoBcxoxy: 

Cnacxoo, qyAax ce.~toBxacal, 

TH BOC!tpeCHJl KOH K&QTR ••• 

\ HO DOCJlaT~ HX, XOBeqao, Be peHHJICa, a DpOCTO HaDHCaJI exy: 

-EH rOBOpHTe 0 BeQBOI, CJIOZHOI ZHSBH XOCKOCa. fl He BHSJ TJT H 
~OJIX xxct:ux. Hxqero, xpoxe HayqBoro 3BaHxa. BH sacTaBJiaeTe _qeJioisexa 
un cosaaaxex xocxoca, noBepraeTe ero B Boctopr oT cosepnaaxa Oec- · 
xoaeuol DSHH KKpa. Ba npaBH, SHaBHe ZHSHH BcaneHHo:ll:, noHxxaHxe ceOa 
xax ee qactx ~et qeJioBexy p~OCT~ x cnoxolctBxe. O~o JIHll& BHPHBaet­
ca DO npoqTeHHH Bamel XHHrH: lt_3HB.HHD, X CBetJIOyY B9JIHXOyY Oy~eyY 
qanoBem! ••• " 

Uxoxxoiscxxl DpHAaJI aTHK_KOHK cxoBax Oox~moe 3HaqeHxe. CHaqaJia 
OH onyO~XXOBaJI xx B XHHre -npxqxHa xocxoca•, BHlle~el yze B aBrycte 
!925 ro~, B ltOTOpol paS~ICHIJI pa~ DOJIOZeHHI •MoHHSxa•, a SateK H BO 
BTOpOll H3AaHD "MOBHSlla• B 193! ro~ B cnen.l!aJII>HOK paS~eJie, B-XOTO­
pox DpHBBJI OTltJIHXH, BODpOCH H BOSpazeHHll QHTaTeJiel H CBOH OTB9TH Ha 
BHX. 
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Cpasy npHCJiaBBaa ue "IIpHIIHHa xocxoca • BliSBama y xeBa pa~ :aospa-
JJtemrll:, CJ'Iq9CTB9HHO .I!HCimp.I!JlOBB.HHHlC KOHKH TOr~aiiBHKH ClteDTHitK_S.KOK 
H XpaiBel aHT.HpeJJKrHOSBOCr&Do fl OTnpaBHJI B KaJIYry 00JII>IIOe DHC~KO: 

"MBoroyBazaeKHI KoHctaHtHH 3~ap~OBHII! 
no noJIYqeHxx npxcJiaaHol Ba.~~x dpomDp!i •rrpxqxHa xocxoca•, ·3a xo­

TopyD npHHomy· Ba.~~ cep,~teqByD dJiarOAapHocn, y xeua BOSHHit. pa~ .He­
corJiacHI c Baxx. Koaeqao, Bonpoc o npxqxue xocxoca ~Jiexo Be npas,~t­
uwl: HCKar& DpHQHHii- CBOICTBO Q9JIOBexa. 14HOrOJieTHHK, CJiyqaiHW H 
pa~OHaJI&HHK ODHTOK lleJIOB&X yde~Jica, QTO des DpHQHBH HHQero He npo­
KCXO~HT. Ecn JIH, xo'zeT JIB dwn DpHIIHHa xocxoca? Bcaxoe SIBJieHxe, 
npoTexaD~ee ua Bamxx rJiasax, ecTI. IBJieBHe npe~e Bcero B xocxoce, H, 
H~a npHQHHy, KH BaXO~HK ee B TOM ze XOCMOce, y HaC 9CT~ apmHHH .ltJIB 
H3MepeHHll 8THX liBJI9HHl, .ltllBCJZ~9HHSI 0 BHX, TO 9CTL,HHID4H CJIOBaKH; 
aBneHHa, saMeqaeMHe HaMH, npome~mxe x HacToa~xe, Toro ze nopa~a, 
~TO H npHQHHH. ECJIH Q9JIOBeX,COS~aH aBTOKOd.HX&, TO XOTS Q9JIOB9lt H 
CJIOZHel aBTOMOdHJia, HO Oda OHH COHSKepHM!i. 

BceJieHHaa decxoHeqBa, Ho HMeeT HsMepeHHa, npocTpaacTBo, BpeMa, 
CJIJ.JIY H T.n. ilpHIIHHa KOCKOCa, Ealt BR Cru!H DO,ItTB9plr,ltaeTe, B~HMo, COB­
C9M HBOrO llOpR,JUta, OHa HM99T CBOICTBO COS,ItaBaTD H paspyman. TO, ~TO, 
' ' . . 
COrXaCHO YCTaHOBX9HHHM HaM.H SaXOHaK,He COS,JtaeTCR H He YHH~TO~eTca. 

Hayxa roBopHT, ~To BcaneHHM decxoHeqaa no BpeMeaH, Ba ze roBo­
pne, QTO 370 TBOp9HHe pasyxa, cyd'IIeXTHBHOCT&,' a DO~exy Xe He. cyd'IIeit­
THBHOCTL DpHSHaHHe npHQHHH BcaueHHO:ll:? 

BH.D;HMo, cy~u· 00 aTOK paso. PasBe MOZHO rOBOpHT& 0 npHqHHe 
RBneaHa, He yacHHB cede cauMexaHHsMa HBneHKH:Be.~t~> HamH nosHauHa 
0 XOCMOCe .Mnexo e~e He DOXHH. . . 

HeJI&sa HSMepHTL pacctoaaHe ny.D;aMH, a Bee apmHHaMH, x Ba, cneJtYa 
H9HSdezuocTH, OTHHMaa OT npHqHHH MaTepHaJI~HOCT& H BCe 0~7HMHe 
CBOICTBa KOCMOCa, DpH.D;aeTe el CBOICTBO pasyua, MHnocep~HR, BHcmel 
JIDdBH, TO 9CTI> BCe Te CBOICTBa, KOTOpHe Od'I19KTHBHO He cy~eCTBYDT B 
KOCMOCe (B HCTO~HKXe HamHX SHaHHI), HO BBnRDTCa nHm& HamHMH, qeJIOBe­
Q9CltHMH, Bnonae cyd'IIeKTHBHHMH_DOHBTHBMH. Bee HamH DOSHaHHB HM9DT 
HaqaJIOM OD!iT, H Ha OCHOBaHHH 3TOrO ze OflHTa BH CTpOHTe CBOH COOdpa­
X9HHR 0 npHQHHe XOCMOca, HO, HS ODHTa HHXOr,Jta H.HHXTO 'e~e He DOSHaBaJI· 
CJ'Iq9CTBOBaHHR BOnH, pasyua, )tJXa H T.n., He CBR3aHHHX C O~THM!iMH 
B9~aMH B mHpOKOM CMYCXe CJIOBa • fl He OTpHnaD pa3yua KOCMOCa, HO CQH­
TaD ero OeccosuareXI.HHM (to ecu,ynoTpednaa TepMHH "PasYM xocMoca", 
II flOHHMaD ero He B TaKOM CMHCne, ~K, CB:aZeM, flOHHMaDT "pasyun B 
oa~exKTHH, roBopa o pasyue qenoBexa). Bu.roBopHTe ~axe o nenH, xoTo­
PYD HMena npHQHHa, 3TOrO B COBC9M He Mory npHHRTD; C MOel TOQXR3pe­
HHR, CJIOBO "neJII." cy~eCtByeT TOn&XQ .ltJill Y.ltOdCTBa HS'IIRCH9HHR, Od'IIeltTHB­
HO ze ~eJIH Be cy~eCTByeT: HH O,JtHa npxqHHa He HM9Jia neJIH, HO BCaxaa 
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neJIIt - npHqaay. llpxaaau CJIItecuoBa.BHe npnHaw, aenoaaaBaewol npH­
qJD!y, 11 BJOtalt .He wory, J1HP ae Hweet aaqa.11a ae tax, JtaJt ero ae Hweet 
xo~no, JtOtopoe roasmt no YJIHite wanHmx, a xax JtOJIItitO 6ecxoaeqao 6oJIIt­
moro pa»iyca. fl watepHaJIHC'r'. H c KOIUI KaTepHaJIH3JIOJI ae BSIJ:eTCSI He­
watep~~BaSI npHqHBa Jtocwoca. 19-20 I IX- 1925 r. l.ExoxHBiteB". 

p. S. fi'!13 npocHu Bac o6'11SICBH'rlt wae ( qoro a ae ysmnrtJI ce6e H3 
·Ba•el 6pommpY "Kccx~oBaBHSI wapoB.npoc-rp.peaE-r.npx6opaKH"), xy~a 
~eaaetca npona~a~~· aaepras raaoB B paxete (ae yqatwBas TenxoBy~ 
no-rep»). Tax, c woel Toqxa apeaas,HKeeT wecTo CJie~~ee ypaBaeaae: 
Jd2f!- M 1 c2(fs n.a± ..M.{.M.1)2 
-y . , 2. . +,~, r,Jte: .M2. - wacca B30pB.raaa; e-
ero -c5opocn, .M.1 - wacca paxeTw, H ~ -acqeaayB.mas 6ecnueaao 
aaeprHII. .Mo =M2+ .M.1 • '!e:u.y paBBo ~ ?" 

KOBCTBBTHB 3}13ap,JtOBHq OTBeTHJl DHCitJIOJI O'r 28 CeHTa6pa: .. 
MocxBa, I-a rpaJ:,JtaHCJtaSI, ,Jt.B, ltB. 4, .n.EJIOXHBiteBy. 

llo Ta6JUIIte BY BH,JtHTB, qTO TO~ltO qacTit ueprHH ra30B nepe,.a&TCSI 
palteTe (Be 6onee 60%). OcTauaaa qacTit ocTaeTca y .JtBHJ:YotHXca npo.JtYltTOB 
ropeaHa. CxopOCTH ITI!lC BB6paCYBaewx qacun.(a6C09TBHe, He OTBOCH­
TeJIItBO paxeTY) B ~ MOM9HT paSJ!i<nm.llHTei'p8Jl ItlX ERH9Tlt'i9CRO:It 8H9p­
rHH H COCTaBJIIBT nponaBIIIy~ qacTJt -Be JleHitliY~ 30%. 

fl npe,Jtynpe:r,J;aJI qnaT&JII, UO plCCJJ:,Jt9BHII 0 npllqHBe -. !flHJIOCOiflHII 
oTqactH

1
11 notowy ~oxaaaTit ee ctporo aayqBo aeB03YOJ:Bo. Oqealt 6Jiaro,Jta­

pea Baw aa nHCitYO, 11 nepeqataJI ero paa ~ecaTit H eote 6y,Jty qa:raTit. Oao 
DOCJIYXHT MHe KatepHaJIOY ~Jill ,JtpyrHlC pa60To Cy6'11eltTHBHB He XOCYOC H 
npaqxHa, a npe.n;cTa.BJISHWI o mci.noro:BOpZM,BePo.!lTHO,. ~e o B.mic:LMe. 
C COBepmeHHBY yBaJ:eHHeK. K.UHOJlltOBCJtHI". 

06e!llaBHBI "paarolop• COCTOSJICll B 6pollllpe K.3.UHOJIXOBCltOrO 
-Q6pa30BaHHe COJIHeqH&lC CHCTeJI H CDOpB 0 npHqHBe ltOCYOCa 11

, BBlle,Jtllell 
B KaJ17re B TOY xe 1925 ro,Jty. BoaHHxmaa y sac XHCJtyccHII oTpaxeHa B 
sell-tax: 

.U.E. (x3 woero cJie~;;ero nxc~owa): "Ka Bamel xe JtBHXXH BH.JtBO, q:ro 
npaqxaa HYeeT waxo o6~ero c xocwocow, H a aHqero npoTHB atoro Be 
HYell. Ho BB ouHYaete o:r see YaTepxauHoc:r~o', c qew a, xax watepxa.uct, 
npHYxpHTitCJCile wory • HenoBRTBO taxxe, xalt Bs Koxe:re el npHnHCYBah 
CBOICTBa ltOCJIOCa, XOTI 6Y H B BiiCIIIel ·cteneax, pa3 OBa HeMaT9pHaXLHa. 

OTBBT (K.3~UHOHXOBCJtoro): 
",lleJIO Be B JlatepHaJIItBOCTH II Be B o6patBOY. BB BOZBTe OCBOBY 

BceJI9HHOif H ee npiDIHBB Ha3BBaTit tHeprHei(JtaX 0CBMU), MaT9pHe:lf 
(xax E~xaep), WCJIItll (xax llnatoa). Tyt pa3BK~ B·cJioBax, a xocxoc 
OCTaetCll XOCBOCOK, C ero 3altOBBllH, onpt,ie.I&IBBX• BaJltOI. Cyn B---
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TOY, q:ro MY Ba OCHOBaHHH ~aKTOB ,JtOnzBB DpH3HaTit 3a Dp!AHHOI CBOICTBa 
TBOpHYoro B Bwcmel cTeneHH nnllc aeq:ro, ae KMe»oteeca BO BceJieHHo:lt. 

Bac cwyotaet cy6'11eKtHBBOcTit taxxx ~noB, xax cxpoYBoc:r~o, paayw, 
,~;o6pota H t .n. Ho Ben Bee, Hcxo~a;;ee oT "!eJIOBexa, cy6'11exn:BHO; xoaeq­
HO, H ero nOHliTHll 0 npHqHHe. TOJlltKO Cawaa C~HOCTit YHpa H ero npHqH­
HB -He cy6'11eXTHBHOC'flt. 3TH noHaTKII npe,JtCTaBJillllT CJIOJ:BYe npO.JtYXTB 
BceJieHHo:lt. '!enoBex He woxet 6ea HHX o6oll:rac~o, noxa OH qeJioBex. Ha,Jto 
nOKHHT~ H3peqeaHe O,JtBOrO B3 repoeB qeXOBa: BCe OTHOCHTeJIItHO, npH6JIH-
3HTe~HO H ycnoBHo. , 

Tax, a6cOJIIlTHas (H aTo noHaTHe ycnoBHO) BeJIH'lHHa xocwoca woxe:r 
6BTit H3BeCTHa H npHpaBaeaa x HYJIIl H x 6ecxoaeqaocTH, cwo:rpa no to:u.y, 
C qey W ee CpaBHHBaeK. 0Ba YOJ:eT dWTit npOCTO DHJIHHXOI B cpaBHeHHH 
c ee npxqaaol,.xax O,JtBa 6ecxoaeqaocTit woxet 6Bt» ayxew no cpaBBeBHD 
c ~pyrol, BBaRel. 3:ra BBcmaa taxxe HyJIIt no otaomeHKD x tpeTLel, e•e 
6oJiee BBcoxol. Bcnowsxte nporpeccHpy»•He uatewaTxqecxHe pa~a· • 

Tenepa a rny6xe noHHYall UxoJIJtoBcxoro, qey B te llBomecxxe ro~, 
H KeHee rOTOB C HHY CnOpHTit: ~Jill BeHa OH IIBHJICII OTXpOBeHHeK, H DOSTO­
KJ·CDOp C HHY 6BJI 6& C MOel CtOpOBB XO~BCTBOY. Teneplt' a nOHHYall, 
noqewy,. 060CHOBYBaa He06XOAHBOCTit DOHaTHa 0 npHQHHe XOCKOca, K.3.UHOJI­
XOBCXHI, CDOpll C TeMH, XTO OTO~eCTB~Iet npHQHHy XOCKOCa C CaYIUI KOO-
YOCOB, C CaYOI BcaneHHOi, rOBOpHT: 

" ••• Ho Ty:r B03BHxam:r Bonpocs: o:rqero BceJieHHas: ,~~;axa ,Jto6po, 
a He axo, otqero oaa taxa11, a ae ~pyra11I_Be,Jt1t woJ:Ho Boo6pa3HTL .JtPY­
rol nopa~ox,· ~pyroe ctpoeaxe, ;JtpyrHe aaxosw npxpo,~~;w!" 

(no6aBKK ot ce6a: BcaneHHas: wor.11a 6u H ae cy~ecTBOBa:rL). 

K.3.UHOJlltOBCXHI BepHJI B TO, qto "BeJIHqalmHI paayu rocno,JtCTBye:r 
B xocwoce, x axqero HecoBepmeaaoro B sew He ;Jtonycxae:rca" 

Oa npxnxcsBae:r npxqxae xocxoca YHorxe aatponoxop!lJHBe qep:rw. 
ll03TOKJ erq nOBIITHe 0 "npHqHHe" BO YHOrHX OTHOmeHHIIX He YeHee HaHB­
BO, BezeJIH nOHIITHe 0 6ore B 60JILZKBCTBe peJIHrHI. 3TO HeCXOJlltltO mo­
XHpyeT weaa x celqac, ao aecyotec:rBeaao: ectlt noaatxa, ,JtJia BYpaxesHa 
xotopwx ae xBaTaet c~oB. Pa3YYHee roBopHtlt o 6ore xax o6 HH:rerpa~lt­

How CHJIBOJie Bcero 6Jiaroaawepeaaoro x quoBel% H o caTaae ~ xax o 
CKMBO~e Bcero Be~o6poxeJiaTeJIItHoro, aa:ruqeJioBeqecxoro. Tax HJIH HHaq~ 
B&J:Ba r~6oxaa Bepa UHOJIJtOBcxoro B paayuaoe ycTpolctBo KHpa, B ero 

. rapxoau • ero 6JiaroaawepeaHocn no ouomeHHII x qe~oBexy, xo BCeKJ 
DBOIIY• 

U•o~oBoxxl npaBXnaBO otweqaeT, qto qe~oBex ae yoze:r o6oltxca 
6es noaau11 o npxqxae xocwoca x 6ea Bepw B ee 6Jiaroaawepeaaocn, 
"DOKa OB qsaOBex•. llpHqHHa ltOCMOCa seqpcTKJ:BMO npeBOCXO»>T CaJI KOC­
BOC H cocTaBJiaet ero Talay, so oaa 6xaroaauepeaaa. 
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3to y6e~eaxe B xpacore H rapwoaHH uxpa, B 6~aroaawepeaaoctH ero 
taiHH ocraB~aet z tenep:r. ueaa nox~oaaxxow HAel Uxo~xoBcxoro, ero wHpo­
B033peaHa: HUeHHO OB BnepBHe npH06~H~ KeHH X nOHHKaHHD Be~~HH MHpa.· 

nosse a yssa~, ~To aro se orHomeHHe x wxpy yxpaca~o sxsa:r. 
H ,~tpyroro aaue~are~:r.aoro ~eJioBexa- ll.KpononHHa, xoropul nHcM: 

" •••. R yB~exca, B oco6eHHOCTH B noc~e)tHHI ro.~t npe6wBaHHa B 
xopnyce, qrenaew no acrponowza. Haxor.~ta Fe npexp~aD~aaca zxsa:r. Bce­
~eaaol, xoTopyD a noaHKa~ xax ZHSBL H pasBHTHe, cra~a .~t~a ueaa ae­
xcro~ xcroqaRXow noarzqecxHx aacxa~eaxi,H uaxo-no-uany ~x~o­

co~ael M091 ZH3BH CTMO C03BaHH9 9)tHHCTBa qe~OB9Ka C npHpO,~tOI, KaX 
O)tYM9B~9BBOI, TaR H aeO)tyii9BX9RHOI 8

• 

B DHOCTH a CO CBOHU TOBapH~ew C)t9BaJI CaKO)t9JILHHI teJI9CXOn. B 
KOp03Biole HO~H, .BOCX~9BBHe 3p9~H~~tew, MH ~OBH~H ,~tpO:KantHe 3Be3)tlll H 
cnoxolawe nmanetw. 

ronoBoxpyzxteJILao coxpaDtalillcL paccToaaaa. Pa.n;eJm sBes.IUI. Mb! KaK 

. 6111 B~eTaJIH B XOCKOC, ycTpeu~eBBble TO X Hyae, TO X Mapcy. fpaHH~, OT­
,~te~aBmH9 HaC OT UHpa, CTaHOBHJIHCL SW6XHMH, H Kli qyBCTBOBa~R yYSHXY 
ae6ecawx c~ep, oT xoTopol saxBatuBa~o JtYX a cmaAXO ntewzno cep~~e. 
llpomno wlioro ~er. YB~exmzc:r. ~HSHRol, B ocTaBH~ paxerw. llauar:&D o axx 

coxpaHH1illCL ·nac:r.wa K.3.UHo~oBcxoro, wox nporoxo~w, ~epTeZH 1923-

1925 ro.~to·B. 
Ho BHXOr)ta He nORH)taJIO ueaa qyBCTBO BHCOXOI pa,~tOCTH OT cosep­

~aBHB acaoro ao~aoro ae6a, H HHXor,~ta ae sa6waan a pouaarzqecxym 

MapCHB.HKY b~HTY 

BCTP~ C fnABHHM KOHCTPYKTOPOM 

C nDA:&KH, npo,~to~:mBmHKH pa6otar:& BaA paxetaux, wae ae npam~oc:& 
Bctperxt:r.ca .ItO orxpwrxa xocwx~ecxol apw. MY ae SHMH ,~tpyr'Apyra, z 
nytH aamx He nepecexa~ac:r.. 

Aa~HTa BBOBLllOSBaHa weaa B pasrap Be~HXOI aTOKHOI.anoneH. 
Y weaa coxpaHH~HCL ~BBHmaae pacqeru paxeTH, ABHZHMOI aaeprael 

paAHa. Ho no~eKJ 6w He xcnoJILsoaatL uoryqym aHeprHD y p a H a , ty 
CaKJD, ~TO npHBe~a B ABHZeBHe Typ6HHy nepBOI B MHpe atOKHOI a~eRTpO­
CTaB~HH? 

llpHH~HnHa~:&aaa Boswo:a:aocn 6~a acaa- npaxraqecxaa pea~xsa~Ha 
tpe6oBa~a orpOMHOI pa60TH, aaqzHaa OT BH6opa BapHaHTa )tO HCnHTaBHI 
o6pas~oB ABHrare~el ••• 3ra pa6ota 6~a~ xoaeqao, ae no.~t ex~ OAHOMy 
qe~oBexy. 

· BcnowanaD anaso,~t ••• Rs-sa cToma Bcraer qenoBex. cpe)tHero pocTa, 
n~orawl, c mapoxo H rny6oxo nocaseaaHKH rewaHKH r~asawa. Kasa~oc:r., 
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oa cworpxr oTxy~a-ro zs,~tanexa, co cropoHw, cnoxolaHK YKHHK Bsrna­
~ow. qro ze oa cxazet? Oa Bospa:meT; •napaweTpw HeyTemHTeJILaw•. 

Oa 6eper ~orap~qecxym nxaelxy, qro-ro B)lqHCJiaeT ••• 
apacqer roze aeBepea ••• • 
~03BOJILre, B qew ze? R saan ary ~OPKYJIY e•e B qerspa~ar:r. JieT! 

Rae wor omx6xuca. B Bamew yrBepZ..eao xaxoe-ro HeAopasy)leaxe ••• " 
B CaAHxe pos, nepe,~t 6o~LIIHK s,~taaxew, a npo~~tanca c HHW: 
·~o CBHAaHHa, •worz~••~x· aroMBol aaepru•. 
Oa: . "~0 CBH~HHa, "llofapC:aamtH". 
K cqacr:r.m, aro ae 6w~o notneAHxw "npocrx•. llos~Bee a Bcrpeqa~ 

60JILJI9 coqyBCTBHH, nOBHKaBHB H ~pyze~D6Ha. . 
C rop,~tOCTLD sa aamy aayxy H Texaxxy, sa nepBwx repoeB xocwoca 

OH noxaSYBaJI uae TOT o6ropeBmHI mapxx, aa xoropou B03BparHJICa Ba 
3e~D Dpxl rarapHH noc~e cBoero xcropzqecxoro nonera •. Eonee roro, 
OB nosBo~H~ wae sa~est:& B aero H B myrxy cxasa~: "XorzTe, H Bac 
sanycrHW B xocwoc, ro~:r.xo ae aepBaxqalte H Be AepraiTe BOT atH xpac- · 
BYe pyqxz. Bac H rax Bepaew". 3ro 6H~o noc~e nonera BaJieBTHHJl Tepelr­
ROBOI. WEe nonet npoxsBeJI orpowaoe Bneqar~eBHe aa awepHXaB~eB. OBH 
no~a~, qro paa Klol pemz~c:& oTnpaBKTL B xocKoc zea~ay, saaqzr, BamH 
xopa6~H oqea:r. Ha,~tezau!•- cxasa~ tOrAa Ceprel llaB~OBHq KopoxeB. 

EoK:&mol OoJILD oroaBaxac:r. ero npe~eBpeweasa. cwepr:r.. OB 6w~ aa 
wecTe- anysxacr, raJiaauxaHI HBZeBep, ouzqaHI opraaxsaTop • .H 
Bcer.~ta JtYMam, qro Bpewa cawo BH6Hpaer ce6e JID,~tel ~na xcnoJIBeBHa CBOHX 
cBepmeBxl. · 

KOCMRt!ECKmi KOP AEJlb - 3EMJIH 

Hoq:r.. R Be wory oropBaTLCB or HJI~mwxaaropa. HeBe)towaa 6es,~taa 
OReana C~HBaerca C qepHOTOI He6~. 0BO 3anOJIB9HO TOHROI nY~LD 3Be3)t. 
B 3TOI XOCMxqecxol nloiJIH BHCHT O)tHHOXHI, OC~enHT9~LHO CBer~l AHCR' 
Hyaw.·R Be BH3Y H He QJBCTBYD HHKaRBX paCCTOBBHI. llyCTHBa ROCHOca. 
B nyCTHHe Ha~eHLRHI CaK0~9~H B HeK H9CROXLRO )teCHTROB JID,~tel, 
o6~e,~tHaeaaux o6ntel cyA:&6ol. Tor~a po~HJioc:r. ro, o qew xore~oc:& cxa­
sar:r. ~DARK aamel 3eMJIH. R c~qal npame~. 

RHBapL 1969 ro,~ta. cmA. Malawz, Poqecrep. Orpowawl 6aaxerawl 
sa~ aanoJIBea yqeaHWH, co6paBmHUHca aa xoa~epea~HD no~msHRe BHcoxxx 
saeprHI. CpeAH Bcex - saaweaarwe ~Hpax, Bxraep, BH~~ep, Ten~ep, 
Kopcyaor~o, 3BapwRHB. Cro~ cnxxepoB. Cxyqaaa peq:r. npe,~tce.~tare~a arow­
aol ROMHCCHH, RaRHe-TO e~e npo~eCCHOHMLHHe peqa C JIYTRaUH Ha Te:uy 
o xaaaroBol HexaaHXe ••• R BOT woa oqepe~:&. R saa~--cxyxy ae npocrar. 
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E•e • ~ox.mel cteueax ae upoctaT KBe, npe~cTaHBTe~m CoBeTcxoro Comsa, 
UJCTOTJo 

•ne~ z ~eBTXiKeaa! 

nps~ Bcero a xoTeJI ~w no~Jiaro~apun BamHx x~3aeB, H ocoOeaao 
npoteccopa P.Kapmaxa

1
3a HCXJimqxreJI&HO Tennwl npzew, o~3aBBHI .aamel 

coBeTcxol ~eJiera~. Celqac, xor~a xoa~epea~a no~o~HT x XOBuY, 1111 
C03Haell, qTo J3HaJIH KHOrO HOBWX B911(91 H qTO 3~a XOH~epeBitHa- HOBwl 
mar B Ballell npOHHXHOBeHHK B 3ar~oqawl KHp qaCTH~. Mil B~eewca H B 
~~ex HKeT& waoro no~o6BHX BCTpe~,xotopwe noworyT Hall oTxpwT~ z no­
BIT& BOBW9 B9~H H ~eH. 

Ho 8TH Bctpeqz HKe»T z ~pyrym ctopoay~ 3~ec& a npoqeJI B ra3etax: 
~H3ZKK zrHopzpy»T HaDpazeHBOCTb B UHpe". a ~am, qTo HHOrO OT Ba­
CTO~X yqeawx tpy~o Oll.llo ow z OZHAaT&. ~To o6~acaaeTca Tell, qto aa­
ma nJiaBeTa CTaBOBZTca_Bce wea&me H wea&me: B 1957 ro~ Hall noTpeOoBa­
JIOCi OXOJIO 20 qacoB, qTOOW ~OJieTeTb ~0 Bamero XOHTHHeHTa. Celqac 

• DOTp800BaJiaCb TO~XO.nOJIOBHHa 8TOrO Bp91l9HH. K a·~Jl B CallOJieTe, 
qi'o w, JJCe o~ atol nmHeTw, He uo HHoe, xax naccazHpil ua.lleH&xoro 
XOC)lHqeCKOrO XOpaOJia, JieT~ero B TellHOK H wpaqHQK ttpOCTpaBCTBe. a ~OJI­
S8H HanOKBHT. Ball, qio BHKTO H8 3BaeT OTBeTa Ha TaKOI npOCTOI BOnpoc: 
OTXy~a H :s:y~a 1111 J18TH¥o rJIYnO H 0e3paccy~o CCOpHT&Ca B 3TOI CHTya­
ItHH. a KOry Bac yBepHTi 1 qTo Ham Bapo~, CTpO .. HI HOBOe 0011(eCTBO, 
B9pHT 1 qTQ Be TOX.XO "COCJII(9CTBOBaHHe", HO H BaCTOa~aa ~pJ:IOa 119~ 
HamHilH Hapo~lOI peaJIDHH, BOSMOJKHH lit ueo6xo~. IIoa-rowy a npe~Jiaram 
TOCT 3a COTpJ~BHq9CTBO B pa3BHTHH qeJIOBeqecxoro n03Ha&Ha H 3a KHp H 
~pysOy B Hamell :s:ocJOiqecxow xopaOJie, Hila XOTOPOMJ "3ewna". 

fax po~zmc• "-reopxa xocwxqecxoro xopaOJia". 
Ha cJieAY».-1 xea& poqecTepcxaa ra3eTa_cooO~HJia: "Be~HI coBeT­

cxHI yqeawl cxa3aJI npomJIHK Beqepow, qTo •ato noJiaaa OecciiiiCJIRna H 
Cy.MaCmeCTBK9 - CCOpRTDCH Hapo~ MBpa.~OKTOp ~K.EJIOXHHneB H3 ~OHW 
BW3BaJI aenpOH3BOJliHWI B3pWB anJIO~HCKeHTOB B YHpOBOK OOII(eCTBe ~H3H­
:S:OB CBOHK Salleqaaxeu. Ero cnxq aa oOeAe npoH3BeJI ta:s:oe aneqa-rJieaze, 
qTo P.Mapma:s:, npe3~8HT ltOB~peBitHH, H npexce~TeJlb !TOilHOI XOYHCCHH 
JJ;.Koya nonpocxJIH xono noro cnxqa •. ··· 

BepHYBU114CD B MOCRBY, H DOKJ!OHHJICH Ha IIJlO~ IlymKmia BElJIRROMY 
noaTy" sa TO, ~To OH Y'Ditli sac "l'JIB.I'OJIOM ze~ cep~a Jlll,Il;eii. ·." 

3A BEIDU.W: JID,JJ.Elt HA KAJIDI:bKOB 3D.UIE! 

IlyT• B xocwoc npoJIOZKJIB pyccxze JI»XH. KK x nep~aa cnaBal Ilo aa­
meyY nyTK nom.11x aKepHXaB~, npeACTaBHTenz Apyrax uapoxoB. K Tenep&, 
xor~ xm~aw y~Jioc• y~eT& &TOT xopa6nb - 3eKJI» - H3AaJiexa, KHCJI& o 
KaJIOCTII 3eUII CTaBOBKTCR noqTB TpHBHaJI&HOI. li3B9CTB0 1 q-ro XOKaB.lUIP 
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"AnOJIJioua-8" \T?peax Eopwau, cwo-rpa aa roJIYOym 3eWIJ), cxa3aJI: "A Be~ 
3TO coBceu ueOon&moB rJioOyc". K oa Own npaB. Qua uaJia, Hama nJiaae-ra, 
Ham "HoeB xoBqer", nJIHBY~HI B no-roxe xocwzqec:s:oro wpaxa, B aeocasaewol 
nycToTe. ' 

MHoro, MHoro aa 3euJie e~e "OeccTpamawx• JIDAel, rOTOBWX B30pBaT& 
Ham :S:OCMHlleCRHit :S:OpadJib, JIHmb 6H ;ltOXasan npaBOTy CBOel ~OXTpHBH HJIH 
npeHMJ~ec-rna cnoel "cHCTeMH nopa~a". 

EecctpamHHx? Cxopee, nonpocTy de30TBeTCTBeHHHx, Tynwx.x c~enHx. 
IIoneT Dpma rarapmaa, .ttpyrzx··KOCMOBaBTOB Boxpyr 3ewm:~ no~eTH 

"Ano~noHa" K Jiyue- senuxoe ~ocTueaHe qe~oneqecxoro pa3yua H qeJio­
Beqecxol BOJIH. Hx rJiaBuoe 3Haqeaze ue B TexaW~ecxmx ycrrexax n xase 
He B Ha,yqHHX OT:S:pHTHSX, a B TOR ,P9B~ B rOJIOBaX, KOTOpaa CTaHOBHT­
CH H9llt869JKHHM CJieXCTBHeM BHexpeHHS B ITCHXO~OrHD Jlll,Jtel ITOHIWaHHS Ma­
~OCTH 3eMHoro mapa, SaTS,PJmHOCTllt H OXHHO'IeCTBa ero B KOCMH'IeC:S:OM 
npocTpaacTne • 

Ycxopeaae rroJietoB aa.tt 3eunel, rrepexo.tt :s: rroJieTaM Ha csepx3ny:s:o­
BHX CaMOJietax Oy~T CITOC00CTBOBaTb 3TOI ITCHXO~OrKQeC:s:ol peBO~IlnHH ••• 

BcnoMHHa»Tca rrpopoqec:s:ae CJIOBa Tapaca lllenqeaxo, :s:o-ropwe uoeo 
rrpoqecT& B KaHene, Ha ero uorHJie: 

"BeJIHKHI ~JITOH! H BeJIHKHI YaTT! Bame llOJio~oe, He no ~uau, a 
ITO llaCaM pacTy~ee ,JtHTS B CKOpOM BpeMeHH norpeT RHYTW H :S:OpOHW

1 
a 

,JtRn~OMaTaMH H ITOMe~H:S:aMH TO~bXO 3aKyCHT ••• To, 'ITO Haqa~H BO \T?paH­
~HH aHnuxnonexxcTw, To ~onepmHT Ha ncel nJiaHeTe Bame :s:onocca~&Hoe, 
HO reHHa~&HOe .JtHTR. Moe rrpopoqeCTBO HeCOKHeHHO". 

IlpiWeaaa sTy SaKeqaTen&HyD we~ T.llleBqeaxo :s: aameyY npeMeHH, 
cJie,llyeT c:s:aaaTi.: "CBepx3BJXOBUe cauoJieTu, xoc:~mqecxae :s:opaOJIH, 
TeJie- H p~OCBHSD cueTyT rrperpa.ttH, pa3.tteJiam~He JID~el no HX paco­
BHM, Ha~HOHaJI&HIIM H KJiaCCOBIIM rrpH3HaKaK,DO HX ,PanBrlltH lltHR lltX ~9HayKe. 

OHH CMetyT rpe~oB ~orMaTasua H qe~ose:s:oHeHaBHCTHHqecTBa. Bcex 
Tex, XTO 6y,JteT npOTHBOCTOSTb OO~e,JtHHeHHil JID~el Ha OCHOBe pa3YJ.Ia H 
nOHHKaHHS e,JtHHCTBa nenel JID~el, OdpeqeHHIIX CKHTaT&CS B KOCMOCe Ha 
HeOoJI&mou xocuaqec:s:ow xopaOne " 3eu~a " • 

Mu pacxpwnaTenu Tala, MH OyAeu 3ar~a.ttwnat& BO nee yro~xa Bce­
JieHaoR, qToOw Y3HaT& H noHaT&. Hame·3HaHHe HapacTaeT CO C:S:OpOCTLD 
~erraoR peaxnzz. Oao ocHoBa aamero uor~ec-rna. 

Ho O~~eHHe Hamero POXCTBa CO BCeii BceJieHHoii, Bepa B ee O~XOT­
BopeBBOCTb 14 OnarOHauepeBHOCTb no OTHOmeHHil K qenone:s:y, rrpeXJIOHeHHe 
nepe.tt ee rapMoHnei·H :s:pacoTol ncer~a.OwJio n Oy.ttet BHqeu ae 3aueaa­
MHK ~meBHHM OoraTCTBOK JI».ttel. Ton&xo Taxoe B3aHKOOTHomeaze c oxpy­
xall~HK MHpOK CUOC00HO ,JtaTb lleJIOBexy O~ll(eHHe CBOel 3HaqHMOCTH

1 
BIIXO­

,Jta~el 3a npe,JteJIW OeCCIIIICJIBHHOI H c:s:yqaol nO,JteH~HHH. 
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Oraomea:ae UHOJIKOBcxoro :s; npHpo.~~;e- aro oraomean nollTH (3Aecr. 
a He no<lODCI> ynorpe6HTI> 9TO CJIOBO B IIOJIOZHTeJIJ.BOM CUHCJie) peJIHrH03-
BOe. 3ro npexnoaea:ae. 

fl H nocJie BcrpeqaJica c APYrHKH raxHKH ze JID,II;r.MH. fl o<le~aJI pac­
cxaaarr. TOJII>XO 06 O.I{HOU ll8JIOBeXe, BO He y,~~;epzaJICa H BCnOMBHJI KopoJieBa. 
H renepr. MBe TPYAHO y,~~;epmuca, llTO<lY ae aanoMBHTr. Hlla 611(8 o,JtHoro 
qeJioBexa,.xoropHI oxaaaJI aa ueaa oqear. <loJir.moe BJIHIHHe. 3ro Hropr. 
BacHJir.eBHil KypqaroB. 

B ll08LI. B03p:lCT8 aCBO BH.J;Hmr. npome)tlllee H Tp83B88 OLt6BHBaemr. 6y­
.J;y~ee. Tioarawy a xoqy nozenarr. UOJIO.J;exz .l{epzarr.ca no<lJI:aze x raxHM 
"tllJIDOp 6CIUIPYDDtHM" JID)tllll. 
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HMIIYJibCHHil "illCTP!:lil" x) 

Jt.H.EJIOXHHLteB 

B cepeAHHe 50-x rOAOB B O<laHacxe o<lcy~Jiocr. ·crpoHrenr.crBo 

peaXTopa noCTORBHOrO nOTOlta aelrpOHOB ,IVIJI 3KCII9pm!SHTOB B nyqxe HeiT­
pOHOB, B 0CHOBBOM 1 .I{Jlli HeiTpOBHOI CIIeltTpOCKOnHH. 3TOT pealtTOp .I{OJIZeB 
<lHTL caa<lzea cenexropou AJIR pa<loru no "uero,~~;y nponeTa". 

Bca ara H.l{ea uae nOKaaanacr. Becr.ua aecypaaao~: crpoHrr. peaxrop 
<lOJILIIIOA MO~OCTH H 3aTeM HCnOJih30BaTL JlHIJih BHilTOZByD llaCTL 3TO! UOJJt­
BOCTH B BH.I{e KOpOTKHX HUnyJihCOB 1 nOCHJiaeUYX CeJI8XTOpOU - npepYBaTe­
Jieu nyqxa. BeAr. npH BpaJJteHHH cenexropa <lonr.mym qacrr. BpeueaH nyqox 
nepexpuT. Oa orxpHBaeTca: JIHmL aa xopouoe Bpewa, noxa DteJir.·nepece­
xaer nyqox. A ae paaywaeA JIH, oceHHJia ueaa UYcnr., aacTaBHTr. pa<lorarr. 
peaxrop Huqynr.cauH, nepHOAHilecxH paaZHraa·n aeu ttenaym peaxttHm? Tor~ 
ornaJia <lu aeo<lxoAHMocrr. B cenexTope, ao cauoe rnaBaoe npeHUYJJtecrBo 
aaum'laJiocr. <lu B Tou, liTo peaxTop uor <lu HMerr. conceu ae<lonr.mym cpe.I{­
Hmm MOIIIHOCTr. H O'leHr. <lOJir.IJIYD - B KOpOTKOM HMnyJILce, B T6'1eHHe XOTOpO­
r 0 H !IpOH3BO,ll;HTC.f! HSMepeHHa. 

Tor~ a npeAJioZHJI H,~~;em nocTpOHTL peaxrop, B xoropow uo~ocrr. B 
Hunynr.cax He YCTynaJia <lH MOIIIHOCTH CaUYX MOJJtHHX peaKTOpOB nOCTORHHOrO 
- He Hunynr.cHoro ,~~;eACTBHa - :a xoropwa <lu no'ITH ae pacxo,~~;oBaJI ,~~;ope­
roe arouHoe TonJIHBo- nnyroaHA. 

MexaHH3u ocyDteCTBJieHHR Hunynr.coB, npe,~~;nozeHHHA uaom, <lHJI xpalae 
npocT - uo,~~;eJIHpoBaHHe peaKTHBHOCTH npe,~~;nonaranocr. ocyJJteCTBHrr. BpaJJte­
HHew ,~~;Hcxa, co,~~;epzaJJtero ~~eacH Be~eCTBO typaa-235). 

0TCD~ H B03HHKJia ltOHCTP,YKLtHR Taxoro peaKTOpa: OH ,II;OJIXea·coCTORTL 
H3 ABYX qacrel - OCHOBHaa llaCTb ere aKTHBHOI 30HH A ,I{OJIZHa <lHTb He­
nO~HZHOA, ,~~;pyraa ~CTD,E,3aKp9nHHTDC.f! B. <lHCTpO BpaDtaDJJtSUCR ,II;HCKe­
porope. Kor,~~;a E npH BpaJJteHHH p_oropa npoxo,~~;Hr MHKo A, peanop craHo­
BHTca CBepxKpHTHilBLIM, B HElM pa3BHBaeTCR MOJJtBaa ttenaaa peaKL{HR, KOTO­
paa, o,~~;aaxo, rorqac ze aaryxaer, nocxonr.xy E y,~~;anaerca or A. 

3ra H,~~;ea oqear. noapaBHJiacr. y~~acraHxaw AHCKyccHH. MH aallaJIH 
no,~~;po<lHHe p:lCileTH~ Peanop aaanaJIH "Hunynr.caHR <lHcrpuR peaxrop"(REP). 

EHna paapa<loraaa reopHa aroro peaxropa B ~H3HKo-aaepreTHilecxou 
HHCTH!YTe, B OT~Jie A.H.Relnyacxoro, TaJiaH~JIHBLIM,paHO yme,~~;m:au H3 ZH3~ 
HH,~H3HKOM H.H.Eoa~peHKO. rpynna O.Jt.Ka3allKOBCKOro B3HJia Ha 9e6a 
paapa<lOTKy KOHCTPYKLtHH peaKTopa, CHCTeM!i .ynpaBJieHHR Hll

1 
aBapiDiHolli 3a­

DtHTLI, aeo<lxo,~~;HMHe tl!H3Hil ecxHe p:lCilerH. He o<lomnocr. H <lea co,~~;eRcTBHa 
x) raaera "Bnepe,~~;" (r_.O<lHHHcx) or II aanapa 1983 r. 
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sa•ero texaoxora B.A.Maxwx, xotopwl paapaOotan cnocoO xpennesxs ypasa 
B CT&X&BOM Bpa.am•eMCR ~HCEe. CaM ~CE H CHCteMa ero npHBO)I;a OWRH 
paapaOotaBW no~ py&OBO~TBOM B~m.eroCR HBXeBepa r.E.BnOXHBa. 

B 5D-e rr. nepusd 4!pon 4!H3UH nepewe11anca: xa oOmctH SAepsol! 
41•axxH B 4!KSKEY aneMes~pswx qactx~. B ato apexs H.B.KypqatoB oopatxn­
ca XO MB8 C IIpe~nOX8BKeW IIpXBRTb Ba ceOa BOBym 00113aBBOCtb-nOCT 
~exTopa M~apo~oro HBCtHtYta, xotopwl no xsx~atxBe samero 
IIpaBKtencua pe•rux coa.-an B lYt1se. Bwn IIO.IUlepzasY woii npe)l;noxe­
sxa: C03M,Tb B ~y0Be ~e Aa0opatopxH: seltpOBBOI 4!H3HXH H teopetxqe~ 
cxol 4!H3KKH, a taxxe noctpoxtb B ~t1se xwnyncswl peaxtop sa Owctpwx 
sehposax (ID-I). Tax pea~tt op m-I a npxsec B oru:rn: c co60Jo 
B xaqecne "npJUasoro•. 

3~eCb yxectBO BCnOMBHU, qto pyXOBO)I;CTBO rocyMpcTBeBBOrO XOKH­
teta ·no at~sol aseprx• saxeqanG ctpoxtb B ORHB peaxtop noctosssoro 
notoxa, t1on••ol •o•soctH, ~na: texaxqecxHX ~enel. 3ro npeAnoxesxe xa­
aanoc• MBe secoctoneJii.swx, tax xax 4!H3HltH ~Os~ oenx coscew ·Apyrol 
npo41•n• padotw ~ HX xstepecw cocpe~otoqxBanxc• B oOnactH anewestapswx 
qact~. ~~· nno~otBopsol paOotw no npxxn&ABOI R,ll;epsol 4!xaue x.aAep­
sol texaonorxx tpeOoBanxc• Mo~ ~yroro np~.BQnee Toro,noTPe6o­
Banxc• OW COBC8K BOBW8 maOopatOpHH ("ropsqaa:", XDHqecxaa, t8XBOJO­
rHqecxaa• H t.n.). B CYIIBOCTH,.Ba~O 6wno dY 3aBOBO C03)1;aBatb seqt0 1 

II0~00Boe ~3H. 3tO COBCeW Be yXA&AHBanoCb B peanbBB8 B03MOXBOCtK BOBO-
ro HHCTHtfta, ltOtOplill 6Im npe~a:3lla'1!6H, B OCBOBBOM, ,Jtll.ll KC-
cne~oBaBKI B 41YB~aMEBtaXbHOI sayxe. 

Bor tyt-ro x po,~~;xnac• y Mesa MYCnb: BMecto coopyxesxa B BOBOI 
seltpossol naOopatopxx Mo~oro ,~~;oporocto~ero, rpy)l;soro B axcnnyata­
~· peaxtopa noCtORHBOI! MOIIHOCtK,yCtaBOBHTb KKnyJbCBWI peaxrop Ba 
OYcrpsx.selrposax (KEP-I), paapaOataBaeMYI sawx B OOuxucxe, B ~xax­
xo-aseprerxqecxow xscrxtyte. 

3;o woe npe~noxesxe 0 ~rpoxrenbCtBe HEP Owno IIO,IUlepxauo H.B.Kyp­
qatOBHK X IIPKBRTO pyKOBOACtBOM rKA3 B I956 r. Peaxrop HEP-I 0Yn AO­
nORR8B KBXelttopoK, raw CaMYK C~eCtBeBBO pacmxpaAHCb ero B03YOXBOCTX 
npHMes~ren•so x s~epsol, selrpossol cnexrpocxonxx. 

23 xmsa 1960 roM. HKQTAbCHWI peaxtop REP-I Own aany11es. BoarmaB­
xae.aa: KHOI OpxraM. no C03MBHm K nycxy REP-I B OCHOBBOM.COCtORAa 
Jl3 COtpy)I;HJXOB ~31. H 6WJ cqactnHB pa6oratb C 00BHB~KK, B atMOc41epe 
XKBoro xsrepeca, cawootBepxessoro tpy,~~;a x ,~~;pyxow, qro no3Bonxno 
coaM.tb • aanycrxr• REP-I B pexop,~~;so ~opotxxl cpox. 

Peaxrop KEP-I coBepmesso Heo6H'I!eH x no BBemsewy B~, x no cy­
lleCtBy. Bse.ae os Oox.me noxox sa WOIIBWI Bestxnarop, qex sa peaxtop. 
fio _CYIIeCtBy, 3t0 annapat, IIpOH3BO)I;BBmBI M&JeHbltHe atOWBWe B3pWBY. 
Tsca:qH pa3 B WHByty. 
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Onsra ynpaBneszs taxxw peaxtopox e11e se Owno, x'syxso Osno 
npoa:BBtb Oon•KYm ocropoxsoctb, qtoOw zayqxr• Bee ero noBa~x. Hac 
0eCIIOltOB4K OtltJOH8HHe XO~a pealt~HH, OIIaCHOCtb Depexo~a H3 WHltpOWHpa B 
waxpoup. O)I;Ho Bpewa Jta3aBOCb, ~ o ywonowpaqxtUbHWI xaoc KHXPOIIKpa .. . Bor-Bor BepBercs B WHp nopaAXa, B waxp~xp, x paapymHt sam• nnasw, a 
woxer Owra,x sac caKHx. Becnoxolao wetanxcb aeneswe nxsxx oc~xnnorpa-
41&: ue Osno x cneM. 3alt0sowepsocrx. TorM. • noAYwan o tow, qro,xxBx 
Klil B KHXpowxpe, samx sepBB se Bw~epzanx ow no)l;oOsoro xaoca. Mw uyx­
Aaewca·B uexoropow nops)l;lte: sa 3ewne, B wope, B atMoc4!epa x B oOIIacr­
Be. HK O)I;HO XJIBOe CY.8CTBO Be B COCtORBHH BH)I;apxan CnHIIKOW qactWX 
x peanx nepewes. Ho Bee oOomnoc•: c poctoK cpeASel WOIIHOCTH peaxtopa 
aaxoss Oon•••x qxcen aaanx csoe - cnyqalsHe orxnoseuxa cranx otsocx- . 
ten•so weBblle, peax~xx cranx c.noxollsee. Arowswl xoren ctan ynpaBnsew. 

~a, oxxn Taxenwa watann~x tenep& pBerca cawoe cepA~e atowoB. 
COtHH, TWCaqH,KHnJHap)I;Y HelltpOHOB po~mtCR H BHOBb 36XBaTHBamtCR B 
sxqroxswe AOJIH cexysAS: ~enuaa: peaJt~HR npoAonmetcs. OOya~a.s seHcto-
BYII atOK IIJYTOHII.II. . 

BnepBYe B.Mxpa peaxtop aapaOotan B CBapxxpxtxqecxow pexxwe. Mw 
Kalt Ow ~pa3HHnH npxpyqeHBYD atOKHym OowOy TYCRqH pas B KHByty. OrOHh­
ltH nepecqerox, xpacsaa nHuxa cawonHc~. Ilynewetsaa tpecxons asanx­
aatopoa x nonayqaa nesta rwcsq qxcen. 

IT03)1;Bee, Beqep~, IIYCTHnH peaxtop Ha nonHyD KO~HOCtb. HaOpanH 
nepBWI KHnoBart-qac H nomnH BCel OpxraAOI xynatbC.II Ha Bonry. 

B 3TY tennym BOqh BnepBwe B nyOue pBanHCb ·sa qacrH ~pa nnyTO­
HHa, xoropYK Own aapaxes peaxrop. 

Iloa~uee peaxtop Own ycoaepmescrBoBas, Aononsea anextpOHHYW yc­
xopxtenew - wxxpotpouow. 3ro noasonxno c~enaT& ero KKnyn•cw aaaqx­
reJJuo xopoqe. Bwect.o ~ecstxo}! wnpocexyHA to.m.xo secxon•xo wnpo­
cexyu~. Taw caKHK xpalse noBYCHJJac• toqsoet» xawepesHI. Bwna noAHRTa 
H ero Cp&ABRS WO~OCtb, CBaqana )1;0 HeCXOnbltHX XHnOBatt, a no3~Hea, B 
pe~n•rare cy•ectsesaoll pexoscrpyx~xx, osa Owna AOBeAeHa ,~~;o 30 KBT 
(HBP-30). B ot~en»BYX BMIIYAbcax aro wo~socrh ~ocrxrana orpowswx 
3HaqEBHI - ~eCSTltOB tYCaq ltHJJOBatt. 

Peaxrop tHna iEP AOKaaan CBOm yiipaBnReKOCTh H H6A8ZHOCth. 0H 
noxaaan, qto HKQYJibCHYI HCtoqaxx Blnaercs otJJKqsww OPYAHew Ana 
pa3HOCtOpOHHHX HCCU~OBaBHI DO CtpOeBHm SApa, 4!H3HKH ,~~;enesxa, 4!H3HKH 
peaxtopoB, no x~qesxm tBep~wx x XHAXHX ten H caworo xayqesxs seltpo­
Ha Jtalt 3JleWEBtapsol qactH~. Ha BeK OWJJO BWnOJJBeB0'00nbiiOe qHCJIO 

4!H3Jili8CltJIX HCCJI8)1;0BaHHil C altrXBHWW YlRI.CtHeM BaiiHX KO.Uer H3 BCeX 
COJ:tH&XHCTJilleCKHX Ctpas. 3TH HCCn~oBaHHB n03BOJHnH r,onsee npe)I;CTaBHTb 
ceoe crpyxtypy atoKHoro a~pa H HayqHT~Txnw peax~xl. BYnx nonyqesw 
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HOBHe ~aHHYe 0 CTP,Y&Type TBep~X H XH,Jr;&HX TeR; COtpy~HH&H ~3II yroq­
HHnH BaXHelmee - &O~B~HeHT BOCUpOK3BO,Ir;CTBa aTOKHOfO TOfinKBa B pea&­
TOpaX-pa3KHOZHTenax aa owcrpwx aelrpoaax. 

ll03~Hee fiOA KOHM aayqgyy py&OBO,Jr;CTBOK pa3pa60TaB npoext 6onee 
xo•aoro KKnyn&caoro peaxtopa (HEP-2), coopyxeaaoro H san~eaaoro B 
1977-1978 rr B J!y6ae. Cpe~aa KO•aocn. ero npeB3olxer cpe,~r;Hilll KOIII­
aocr• KEP-30, a B or,~r;e~awx H»ny~cax'oaa sospacrer ,~r;o xonoccan•awx 
sHa~eHR!- oxono 700 000 KBT! llycx sroro peaxropa ~er soswe sosxox­
aocrH HHT8pBa~HOBa~BOKJ &onnexTHBY yqeBHX 06'Io8,Jr;HB8HHOrO HBCTHTyTa 
s.u;epHYX HCCn8AOBaBHiil AnB zsyqeBHll aTOKHOfO S,ltpa, UeKeHTapBHX 
qaCTK~ H CTP,YXTypH TB8p~HX H XH~HX Ten. 

lio OIIU'cy .ey6HSHCXWC 'H o6HHHCXKX yqeHHX pea&TOpH TKna 
REP coopyxallrca celqac B HnoHHH K HHAHH. 

JlarcxHiil ~H3H& HHn•c Eop, nocerxBmHI J!Y6BY, H, B qacraoctH,Ea6o­
paropHil aelrpouaol ~H3HKH, oqea& aa:~~arepecosanca npocrorol HAeH, no­
noxeauoB B ocuosy nepHOA~ec&H .JteRcrsyll•ero HKnyn•caoro peaxropa, H 
c&asan: •g BOCXH1118B KJxecrsox nll,~r;el, pemxBmHxca sa coopyxeaH~ raxol 
saKeqaren•aol ycraaoB&Hl• 
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JlBE BETBII ll03HAHIIH L!HPA * 
l(.II. EnOXHH~es· 

qenOBE!J.S H...Il!.!L!tl:Q_~~e C:'{TH 

!BOf000pa3He XHBHX cy~eCTB orpOMHO. OOpaa XH3BH MHOfHX H3 HHX 
ae RMeer c'aamHK a:~~qero _oo~ero. Ho ornxqHe qenosexa or cy~ecrs, cpas­
HHTen•ao 6nH3XHX x sexy, He Meaee p~xxan•ao. 

Cawd! npoc:roR npHKep. Apxeonon oOaapyXHBallT ocraaxH aexoero 
npHKHTHBHOfO C~8CTBa, OOHapyXHBallT cne~ ero A8STen.HOCTH. KTO OH? 
qenosex .oH HnH e111e aer? Kax o:rser•:r• aa· aro:r sonpoc? · -

Cne~g 3ure~cy, B xaqecrse pemall!llero XpH:repHa npHHHMall:r cnocoo-_ 
BOCT& npOH3BO,Jr;HT& opy,Jr;HS npOH3BO,JtCTBa. l(eiCTBHTen&BO, ecnH npHrna,~r;er•­
CR X HaXO,Jr;&aM B noceneHHRX ,Jr;OHCTOp:~~qecxoro qenoBeKa, TO MW_OOHapyXH­
BaeM rax xarepHanHsosaHBHe cne~ ra&ol ~xosaol XH3BH, xoropaa aOco­
nflTHO qy~a BCeM ,~r;pyrHM'BH~aM, HaCeHSil!IIHK 38Knllo 3TO H300peTeHHR, 
uenaa ~en• xsoope:reaHI, TSHYJI!aaca H3 rny6HHH spewea: H3o6pe:reHHe oo­
paOorx• opy,~r;HR, m&yp, senxqalmee H3 Haoope:reaHI qenosexa - oqar. 
lisoope:ream:e·xonu, nyxa, xoneca, no,~r;&H,' napyca, npHpyqeaHe ~oxamHHX 
XHJOTHHX H T o,lr;o 

Bee 3TH ,~r;ocrHXeBHI owmt cne,~r;cTBHeM npHcran&aoro aaOnll,~r;eaHa npH­
po~ H B8HHKHX 03apeHHI, fiOC8JIIaBmHX Bpeyg OT Bp8K8HH YMH H8B8,Jr;OKHX 
HaM H300perareHel, fiO,Jr;nHHHHX f8HH8B CBOel 300XH. 0BH IBHJIHC' T8MH 
CTyneB~H, no XOTOpHK qeJIOJeqeCTJO fiOAHH»anoc• Ba,Jr; OCTanLBHK XHBOTHHK 
KHpox. Cwrpana c~om pon• sazaeimaa ocooeaaocn qenosexa xax oxonorH­
qecxoro C~8CTBa - ero JIIlOOKJ,Ir;pOCTL, JIIl003HaTeJI&HOCT&, fiOBH118HHaa 
cnocooaocr• x aaonm,~r;eaHm H aaaJIHay. 

Heo,~r;onHKoe c:rpexneaxe x nosaauHD KHposxaaHa_ sanoxeao B rny6Haax 
qenoseqecxoro pasyxa H cocraJnae:r nepsym cyn qenose&a. IIKeaao ara 
OC008HHOCT. RBJIRJiaC& ,lr;O HeAaBHero Bp8K8HH OCHOBHHK CTHKJHOK ~a3BHTHR 
~ya~aweuran•aot·uayxm:. 

B:ropaa cyr& qenaaeqecxoro poxa coc:roHt B ocoOol cnocoouocrx x 
aaxonneaxm·H pacnpocrpaaeaxm npHoOpereaawx suaaxl. B npe~enax'o,~r;aoro 
noxo~euxa oax.pacnpocrpaaaDrca no npHH~Hny-~enaol peaxnxH- O,Jr;HH 

* Texmuca. MOJIO~eJm, J& 3, 1982, c.IB-23. 
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qeJOB8K nepe~aer CBOH 3HaHHS H6CKOX&XHK .~tpyrHM; Ra~HI.H3 HHX -~aiL­
me. 3ror xapaxrep nepeAaqH aaauHA ocoOeuuo acuo BH~eu B cxcrewe coBpe­
weuuoro oOyqeaHa. 

o~axo Bazuelmaa ocoOeuuocrL qenoBexa cocroxr 1 cnocoduocrx ne­
pe~aBarL auaaxa or noxoneuxa x noxoneuKD B pacmxpeuuow oO~ewe, c ue­
xoropHY K09~H~H6HTOK JKHOX6HHR, 3aK6THO npeB&ma~HM e~HHHQYo 3TOT 
~euoweu ue uadnm~aerca y ~pyrxx npe~crasxrenel ZHBoruoro Kapa3e~. 

Tper:~oa cyr:~o qenoaexa - ueo~onHKaa norpeduocr:~o B awo~xouan:~ouow 
xoaraxre c o~pyxam_.w »Hpow. 

Haqxuaa c rnydoxol ~peBuocrx, ws uaxo~ uacxanJ.a&e pxcyuxx H 
npHMHTHBBHe COOpyxeBH8 (BpOA6 3HaweHHTHX RaBKA3CKHX ~OnLW9HOB), noxa-
3HBaD~He, qro y qenoBexa BcerAa xwenacL norpeOuocrL coa~aBaTL npe~e­
TH, ue xwem~xe uenocpe,i{cTBeuuoro oruomeuxa K xoalllcrBeHBol, ·npaux­
qecxol ~eirenLHOCTH. 0BH d!lJH npe~WeTOK HCKJCCTBa H penHrHH H OTHOCH­
JIHCL x coBcew· ,~tpyrol cropoHe ,~teareJILBOCTH qenoliexa - x oprauna~HH 
ero .JtYmeBHHX 3MO~HI. 3ra Baxuelmaa ocoOeHHOCTL qenoBeqecxol a.KTEB­

HOCTH ,ltOCTHraeT COBep~6HHOI 3HaqHT611hHOCTH B HCT5pxqecxoe Bpewa, 
xor.~ta coa~amrca BenxqalmHe npoxase,~teHHR xcxyccrsa - crpoarca xpaKH, 
rpOdHHUH, MaB30XeH , pa3BHBaDTC8 CKYJILOTypa H XHBOOHCL. 3MO~HOHaJL­
HOe B03.~t61CTBHe 3THX _TBOpeHHI HaCTOJLKO B611HKO, qTO H COBpeweHHHI 
qenoBex xcnHrHBaeT .JtYmeBHHI rpener, coaep~aa Bexxxxe nawaTHHKH 
npomnoro. H31lKHTe AP6BHHe OaMIITHHKH rpe~HH H PHwa, POCCHH H MeKCHKH, 
HH.~tHH H llepy, H MHp noxaxerca onycromeaH!lw. 

011\YDteHxe csoero po,~tcna c OecxoHeqaol .BceJiemw:!.l, Bepa B ee Ona- · 
rouawepeHHOCTL no OTHomeHHm x qenosexy, npexnoueHHe nepe,~t ee rapuo­
HHel H xpacoroR acerAa dHnH H dy.JtYT Hxqew He 3aM6HHMHM .JtYmesauw do­
rarcraoL! nm.~teR. 

Ton:~oxo raxoe B3aHMooihomeaxe c oxpyxam~~tHM WHpow cnocoOao ,~tarL 

qeJioBeKJ o~~eaxe caoel 3aaqHLtocrx, Bwxo~a~el aa npe~enw deccKHc­
JieHHOI H cxyqaoll no~ea~HHH. 

Mae npxxoAKXOCJ. s~er» crax xerH, HAJ~el Bsepx no pexaw aa ae­
pecr. H .JtYMan: 3Haer JH oHa, qro H,~ter aa BepHym cweprL? O~e~o, 

He 3Haer. A ae npexparxnca d!l ee po,~t, ecJIH d!l OHa 3Hana,_qro ee· 
XJter? 

BoSLlOXHO, qro qeJIOBeK - e,~tHHCTBeHHOe XHBOe CYDt6CTBO Ha 3eMJie, 
ua AOJim xoroporo BHnano noHHYaHHe xouequocrx csoero HHAHB~aJILBoro 
cy~ecraoaaaxa, nouHMaaHe o~ammeR ero CL!eprx. Co3,~tauxe OaMHTHHKOB 
ecn npoaaneune crpa£ruoro xena.HHR npeo,~tonerL ary KoHeqHocn, o6ec..;. 
CMepTHTL ceOa B lltH3HU dY.JtYDtHX OOKOJieHHI. 

*IIo.rq>06Hee 06 :3TOM CM.CTaT:biD .IJ:.ll.EJioxmru;e:sa. B JKY.PHaJie "Te:xmnta -
MOJio.n;eu", ~ 8 aa 1979 ro.n;. 
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il03TOLly, B 3TOI TpeTLel, OCOdol CYTH qeJIOBexa, 0HTJ. MOXeT, OTpa­
xaeTCII 00Tpe0HOCTL ycTaHOBHTL OTHOmeHHe MeX.JtY KOHeqH&Ll (qeJIOBeK) H 
OecxoueqaHM (BCBJieHHaH). · 

Muorxe BeJIHKHe JID.JtH noHHMa11H auaqeHHe arol ocodeuuocTH qenoaexa: 
TO, qro 3,!t6CL CKa3aHO, eCTL JIHmL 3KCTpaKT H3 HX MHpOBOCOpHIITHS H 
lLHpOllOHHMaH Hll • . 

EC11H nepB!le ABC CYTH qeJIOBCKa IIBJI8DTC8 OCHOBOI Texuxqecxoro H 
CO~HMLHOrO nporpecca, TO Tpena HilOdXOAHMa Alii odecneqeima 3MO:rniO­
HaXLHOI D3HH 11D.~tel! - OHa OCHOBa RCKyCCTBa. 0Ha ze d&JI.a OCHOBOI pe­
JIHrHI. 

Hapymeuxe 3MO~HOHaJILHol rapMOHRH qenoaexa c oxpyxammHM MHpOM 
Be,~teT K ncnxxqecxHM aa6oneaaHHHM, K uapxoMaHRH, anxoronH3My, x npe~ 
CTYOHOCTH, K paapymeHHD JIHqHOCTH H o6meCTBa. 

ijaJ!Ka 

Hayxa OCHOBHBaeTca ua nepaoR cyTH qenoaexa - ua ero nmrloauatenL~ 
HOCTH, Ha CTpeM1!eHHH ll03HaTL MHp H CBOe OOJIO~eHHe B HeM. Qua A00!lTqR-
~a HCTHHil. . 

HCK11DqHTeJILHall no rnydHHe cnoco6HOCTL K Had11DACHHD H MOII{HelmHI 
annapaT 110rHqeCKOrO MHmXeHHII OTnHqaDT qeJIOBeKa OT ,~tpyrHX ~HBOTHHX, 

HaCeJIHD~HX H3BeCTHHI HaM MHp. 
HayKa OCHOBHBaeTC8 Ha pa~HOHa11LHOM norxqecKOM MHmneHHH. HorHKa -

ee aaxuelmee_ opyxxe. 3MO~HOHMLHaa ctopoHa HrpaeT B uayqnoR ,~teatenL­

uocrH HeMaJIOBaXByD, HO BCe xe BTOpOCTeneHHyD pOJIL. 
CaMa no cede cnocoduocTL x noaHaHHD auemHero MHpa ecTL, oqeBHA­

Ho, ueoOxo.~tHMoe ycnoaxe cy~ectaoaauxa XH3HH. O.~taaxo ra cteneuL aToH 
COOCOdHOCTH, KOTOpyD OpOHBJiaeT qe1IOBeK, BHr11HAHT KaK qy.~to, eme OXH­
.~taD~ee caoero paa~acHeuxa. Xora,KoHe~o,.n;anexo He Bcex oHa ~eT. 

COBpeMeHBHI HayGHHI padOTHHK HaCTOJILKO norJio~eH CBOel! A68Te11L­
HOCTLD B y3KOI 00JIB.CTH, qTo paCCMaTpHBaeT _HayqayD ,D;esiTCJILHOCTL KaK 
aeqro . CaMO CO 601 pasyueD!lleeca. 0H He, 'yAHB118eTC8 CaMOI B03MOXHOCTR 
noauaaxa MHpa, ero uenocTHXHMOI xpacote H rapMOHHH. KapTHHa BcaneH­
uol B ero C03HaHHH npRodpetaeT xapaKTep CaMooqeBHAHOI H CKyqaol . 
Tpmma.liJ>HOC Tll: • 

TaRH~ MHp03.~taHH8 AIR TaKoro· ,JteaTeJia HHqCM He OT11HqaDTC8 OT 
' ' 

"TaiiH" yqedHHKa, KOTOp!il OR noxa He YAOCYXHJIC8 npOmty,!UipOBaTL. 
HayqHaa AeaTeJILHOCTL B CBoel cauol! pacnpoCTpaHeHHOI ~OPMC npeBpaTH­
JiaCL aa nocne,~tuee apeua H3 npH3BaHHa H no.~tBHra B np~eccnm, xotopol! 

MOXHO 11erKO.OB11~eTL. 
Ha aape paaBRTIDI coBpeMeHHo:!.l Hayxn aenw:mlmnn reunn Bcex BpeMeu 

Ucaax HLDTOH nxcan: "He auaD, qeM a M~ry xaaauca MHpy, uo caM cede 
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a xasyc» :ron»xo wan»qHxou, HrpaD~HM ua uopcxou depery H pa3BnexaD­
IItiD!.Ca :reu, q:ro Bpeua 9T :Bpei.!eaH o:riicxHBaD ItaJJemeit doJt_ee ~BeTHCTHI, qeu 
odHKHOB8HH0 1 HJlH xpaCHBYD paxymxy, B TO Bpeua K8X B8JlHKHI OK88H HCTH-

. Hll paCCTHJla8TCa nepe,I{O MHO! H9HCCJI9,II;OBB.HHHM11
• 

B c:ra:r»e, nocBB~~teuaol Horauuy Kennepy, A~31um:relu BHpa3Hn rny­
Cloxoe H3J'MJl8HH8 nepe,l{· TeM ll>aKTOM1 QTO OTKpllTil8 rpexaMH KpHBHe KOHH­
Q8CKHX C8Q8HHI, aClCOJlllTHO HBHYXHHe B HX npaKTHK8 1 OKa3aJlHCb .. T8MH 
KpHBHMH, KOTOpY8 C orpOMHOI TOQHOCTbD OUHCHBaDT ~Opuy opdHT nnaHeT 
n·cny:rHHKOB. A.31um:relu nncaJl: "K Bocx~eHHD nepe,l{ 3THM 3aueqa:ren»­
HHM qeJlOBBKOM (KennepoM) ,I{OClaBnae:rca e~~te qyBCTBO BOCXHIItBHHa H dnaro­
roB~HHa, HO OTHOCa~~teeca He K qenoBexy, a K 3ara,I{OQHOA rapMOHHH npH­
pO,I{ll1 KOTOpaa HaC llOpO,I{l!Jla: e~~te B ,l{p_eBHOCTH JlD,I{H npH,I{J'M8JlH KpHBHe, 

xo!opHe coo:rBeTCTBYDT npoc:reltmHM 3axouau. Hapa,l{y c npaMol H oxpyxuo .. 
enD cpe,I{H HHX ClHJIH un.Hnc 11 rHnepClo~a. IIocJie,I{HHe MH BHAHM peaJIH30;.. 
BaHHHMH B OpClHT8X HeCleCHHX TeJI, BO BCBKOM cnyqae C XOpOmHM npHClJlHXe-
HHeM. • 

Ilpe,I{CTaBJiae:rca, QTO Q9JlOB8Q8CKHRpa3J'M ,I{OJlXeH CBOClO,I{HO CTpOl1Tb 
4JopuH, npeX,I{e qeM no,l{:rBep,I{H:rca HX ,l{eltc:rBnen»aoe cyDtec:rBoBaHHe. 

3aueqa:ren»uoenpoH3Be,l{eHHe BoeR lltH3HH Kennepa ocoCleHao acHo no­
Ka3HBae:r, q:ro no3aaune He uoxe:r pac~Bec:rH Ha ronal aunnpHH. TaKoR 
paCttBBT B03MOli:8H TOJlbKO H3 CpaBH8Hl18 :roro, QTO npH,I{yM8H0 1 C T8M1 
QTO H8ClJlll,I{8HO". 

AClc:rpaK:rHaa, "~ooClpaxaeMaa" reoMe:rpHa H.H.lloClaqeBcxoro ,. cos,l{aH­
aaa HM xaK nornqecxaa B03MOxaoc:r», noc:rpoeaaaa no H,l{eany xpaco:rH H 
rapMOHHH1 _OKa3aJiaCb HeOdXO,I{HMOI ,I{Jla OllHC8HHa npoc:rpaHCTBa CKOpoc:reA 
B ~H3HKe 3JleMea:rapHYX qacTHU. reoue:rpHa PHMaHa uamna csoe npHMeHeHHe 
B OCl~~tel :reopHH OTHOCHTeJlbHOCTH- B :reopHH BCeMHpHOrO :raro:reHHHo 
TeopHa KoMnnexcHoro nepeueauoro - :reopna "ManMilx" q11cen- npl1MeH8e:rca 
B rH,I{pO,I{l1H8J.!HK8 H B ,l{pyrHX Odnac:r ax ~H3HKH. 

BHAHMo, a:ro:r nc:ropnqecxnR onH:r nosBonnn II • .UHpaxy BHcxa3a:r» 
YTBepX,I{eHHe, QTO BaltHO nonyQHTb KpaCHBOe, JlOrHQeCKH CTpOAHOe ypaBHe­
HHe, a onu:r, HcnoJlb3YDII!HI a:ro ypasaeHHe, uaA,I{e:rca co ilpeueue1.1: 

"'Io-BHAHMOMy, ecnH rnyCloxo npoHHKHyu B cy~~taocn npoClneMH a 
paClo:ran; PYKOBO,I{CTByaCL KpHTepHeM _KpaCOTil ypaBH eHHA, TOr,l{a MOXHO 
Clu:rL yBepeHHHM, q:ro aaxo,I{Hm»ca ua BepHoM ny~H. EcnH xe ue:r nonuoro 
COrJlaCHa TeOpHH C 3KCnepHMeHTOM1 TO He CTOHT CJIHWKOM 'pa3oqapOBYB8TL-. . 

Ca, HClO 3TO_ paCXOX,I{eHHe BllOJlHe MOXeT ClYTL BY3B8HO BTOpOCTeneHHHMH. 
~KTOpaMH 1 npaBHJlLHYA yqe:r KOTOpYX Cly,l{eT acea JlHmb npH ,1{8JlLHelmeu 
pa3BHTHH :reopm1". • 

U:rax, qenoseqecxHlt pa3yu, pyxoso,l{c:rsyac» npHHttHnou xpacbTH 
JlOriNeCKOrO noc:rpoeuHa, KOTOpaa CaMa He no,l{,l{ae:rca Onpe,l{eneHHD, oxa-
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3HBae:rca CllOCOClHHM npe,I{CKa3YB8TL B03MOXH!le 38KOHOMepHOCTH BHemuero 
MHpa, C KOTOpllMH OH eDte He HMeJl cnyqaa BCTpe:rHTLCa BXl13HH. flo 3Ha­
QHT JlH 3T0 1 QTO·Ham pa3yu llOCBRIIteH B.:raAHil MHpa, HO He nOMHH:r, 
KOr,l{a H r,l{e npOH30WJIO 3TO llOCBa~eHHe? 

'TeM He ueHee, paccMa:rpHBaa :rr HJlH HHYD :reopHD, Mll·npeX,I{e Bcero 
oneanBaeM ee norHqe cxyD c:rpyx:rypy H :ron»Ko sa :reM CYAHM o ee xpaco:re 
HJlH uecosepmeHCTBe. TaKHM oClpa3oM, B·cnyqae aayKH peqL H,l{e:r o·xpaco­
:re nornqecxoro panHoaan»aoro noc:rpoeHHa. Cne,l{oBa:renLuo, B Hayxe no­
rHxa npe,l{mec:rBye:r aMo~. xo:ra H nocne,I{Haa Hrpae~ aeManoaaxayD ponL. 

HCK'{CCTBO 

Hcxycc:rBo onHpae:rca aa :rpe:r»D cy~aoc:rL qeJioBexa - aa era aeo,l{o~ 
JlHMYD llOTpe6HOCTh B.3MOttHOHaJILHOM KOHT8KTe C BHBWHHM MHpou. 

HCKYCCTBO HCXO,I{l'IT H3 3MOUHOHaJILHOro BOCnpHaTHa BHemaero MHpa. 
PanHOHMLHOe, JIOrHQeCKOe MYWJleHHe Hrpae:r BHCKyCCTBe.BTOpOCTeneu­
HYil pOJlb, CaMO no ceCle da3Hpy HCL B 3TOM cnyqae Ha 3MO~mf;, 

B 3TOM 38KJlJJqae:rca OCHOBHOe OTJlHQHe HCKYCCTBa OT HayXH. 
.Uea:reJlLHOCTL qeJlOBexa, KOTOpJil MY H83HBaeM HCKYCCTBOM1 da:mpye:r­

CH Ha cyd~eKTHBHOM H8dJlD,I{eHHH MHpa H 3MOUHOHMLHOM era BOCllpHHTHH 
xy,I{Oli:HHKOM. llorHqecKoe MYWJleHHe npHXO,I{HT B l'ICKYCCTBO KaK BTOpHqHaH 
CTpyx:rypa. Hayxa l1 HCKYCCTBO HMeDT TOJlbKO TO OClDtee, QTO HX .. lt8JlbD 
asnae:rca o:rxpY:rHe uosoro, ApyrHMH JlD,I{LMH ae 3aMeqeuuoro •. 

B nepBOM cnyqae HMee:rca B Bl'l,l{y OTKpYTHe 38KOHOB npHpO,I{Y H Odll!e­
CTB81 BO BTOpOM - HOBOe, Clonee rnydOKOe BOCnpHHTHe MHpa, 3aneqa:r­
JleHHOrO B odpa3ax. 

IlO,I{OdHO TOMY 1 KaK yqehUit 1 H,l{y~HR no npOI,I{eHHOMy ny:rH;- 3TO 
nHmL ne,l{aror HJlH nonynHpHsa:rop, uo ae TBopen HoBoro, :rax H XJAOXHHK, 
llOBTOpS!DIItl'IR ,l{pyrHx Mac:repoB HCKYCCTB - B nyqmeM CJlyqae noneSHNA pe­
MecneHHHK. 

Hayxa H HCKyCCTBO - 3TO ,I{Ba ,I{OllOJlHS!DIItHX ,l{pyr Apyra OTHOmeHHSI K 
OKpylmJJJileMy MHpy, H HH O,I{HO H3 HHX He B COCTOSIHHH 3aMeHHTb ,l{pyroro. 
HH O,I{HOMY U3 HUX IIML3SI OT,Jta:rL npe_BOCXO,I{CTBa, nOCKOJlJ:.Ky MeTO,I{ll 
B03,1{elcTBHSI Ha qeJlOBeKa COBepmeHHO pa3JlUtiHH. 

. I 

'"Ilay!Ql liCCJie,l{ye:r Ml'lp Od'&eKTHBHHMH MeTO,I{aMH. 0Ha OTKpllBae:r HaM 
38KOHU llpHpO,I{ll H C03,1{ae:r TeM C&IHM OCHOBY Ma:repHaJlLHOro cy~ec:rBOBa­
HUSI qenoseqec:rsa. 

UcKyCCTBO BU:rexae:r H3 Henocpe,I{CTBeHHOrO KOHTaK:ra C MUpOM H 
qepe3 3MOitUOHMLHOe B03,1{encTBHe Od~SICHHeT HaM CTpyK:rypy MHp03.n;ami.i! 
u CYil!HOCTb qenosexa. 

l{opoqe 3TO .I.IOXHO C~OPMYJlHpOBaTL TaK: aayKa eC:rL OCHOBa MHpO-
·i? 

UOHHMUH11H 1 HCKYCCTBO - OCHOBa MHpOBOCnpUHT11H. 
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HX CJW»a 6CT& OCHOBa rapYOHKQeCKOfO BOCllpHBTH8 :U.Hpa - OCHOBa 
qexoaeqecxoro YHPOOTHomeHHH. 

Ha paHHHX aTanax· pa3BHtHa.qexoaeqecxoro o6~ectaa npoTHBonoctaB-
.xeuHe uayXH H HCKJCCTBa 6HXO noqtH H6B03YOXHHM. B 3HaqHTeX&HOI :u.epe 
aayKa H HCXYCCTBO 06~8AHHHXHC& B peXHfHH. . 

TOX&KO Ha oqeH& U03AH81 CTaAHH HayKa OTA6XHXaC& Ot peXHfHH H 
AaZe actynHxa c uel B octpoe npoTKBopeqHe. 

llotpe6BOCt& B 3YO~HOHaX&HOM KOHTaXte C BH6mHHY YHpo:u., Heo6XOAH-

.. 

. :U.OCTD opraHH3a~HH 311.0~1 npeCJie,li;OBaJIK qeXOBeKa C l.!OM8Hta ero OTAeXeHHil 
Ot octaxiHOfO SHBOTHOfO YHpa. C03HaHHB KOHeqHOCTH CBOero cy~eCTBOBaHHil 
H UOHHYaHHB HeH36eXHOCTH XHqHOI cuepTH 3aCTaBHXH qenoBeKa HCKaT& nyTH 
X·BequocTH. Tax B03HHKaX xyJin npe,D;KoB, )J;JX xotopHx npeActauanca 
aeyuHpaD~HM, coyqacTByD~KY B ZH3HH xHBHX XDAel. Ynpo~eHHO H HaHBHO 
~at&, qtO Apeauelmee HCKyccTBO npecneAoBaJio qHcto ytHnHtapHHe ~exH. 
BpSIA nH cnpaBeAXHBO noHHMaHHe uacKan&HHX pHcyHXOB xax•pyxoBOACTBO 

no oxote. cxopee acero ouo BHteKano Ka paao pa3BHBmelca noTpe6nocTH 

saxpeiiHTl> CBOB "H." B JU!Mlf.TR llOTOMKOB. STO C006pa:ateHRe llO;:utp9IJJIJI9TCJl 
TBM i.f!a,KTOM, '!TO B 60Jiee llOS,li;HHB 3ll0XR pa3BHTWl 'ieJIOBB'!BCKOrO 06JitBCTBa 
aTa ·TBH,JI;BHII;WI CTMa COBBpmBHHO H.CHOi K Blij)a:ataJiaCl> .B C03,ll;aHRR BeJlliiWX 
nawrnnntOB: rmpaMi!,It, XpaMOB, ,li;BO~OB. 

HH OAHO CYJJt8CTBO 1 XpOMe qenoBeKa, He MOlEElT UOXBaXHT&CSI C03Aa­
H~ey CTOX& "6ecnoxe3BLIX" COOpyxeuHI.t. CoopyxeHHI, XOTOpLJe tpe6oBaXH 
HeKMoaepHHX ycHXHI.t H xepta: AOHctopuqecxHe AOJI&ueau, ApeaaHe xpaMH 
3XXHBOB H KXMepOB 1 erHneTCKHe nHpaMHALJ, XpaMLI MeKCHKH 1 cpeAHeBeKOBLIB 
co6opH H pyccKHe ~epKBH. 

3TH yCHXHSI H xeptBLI onpaBALJBaXHC& TOJI&XO OCTpelmel.t UOtpe6HOCT&D 
oprauHaa~HH qeJioaeqecxoR )J;JmH. Kaxoa 6LJ HH 6un "COilHaJI&HHlf 3aitas", 
HCTHHHOe npOH3BeAeHHe HCxyCCTBa MOXBT 6HT& C03AaHO TOJI&KO reHHeM 1 KO­
tOpLII no cauol caoel cytH ue·B cocToHHHH uac:~~noaat& ce6a, co3Aaaaa 
npOH3BBABHHSI 1 llpOTRBOpe~e ero :U.HpOBOCllpHHTHD H ero MHpOUOHHMaHHD. 
feHHax&awe npoH3BeAeBHH Hcxycctaa·cyt& aenHKoe otpaxeaHe ~xa snoxH, 
)I;JXa Hapo~a, Aaxe B TOM cny~ae, KOfAa OHH 3XCUJiyatHpOBaJIHC& fOCUOACT­
BYDJJtHYH KJiaCCaMH B HX HH3MeHHHX HHtepecax. 

.3xcnJiyatHpye:u.ue xnaccw He coctoaT H3 tynHu. "llpoctue" nDAH 
CUOC06HH OTAeXHT& :I{AeD Ot ee 3KCnnyatatopoB. 0TABXHT& 6ora OT xpe~OB. 
Ee3BeCtHLJe CtpOHteJIH HamHX XpaMOB H ~BpitBei He :U.OfXH 6HTD nonpOCTY 
pa6aYH 1 HCUOJIHHTeJISIYH qyxol, JIHUeMepBOI BOXH: OHH 6HJIH BeJIHKUMH xYAOli­
HitXaKHo 

BeJIItqalmRRlYAOXBHK HHKOfAa He 6unpa60M,q&HX 6H tO'HH 6HJIO qyz­
ALIX ero AYxY HAel. Kpacoty HeJI&3a C03AaBat& no npHKa3aHHD, H6o oaa ect& 
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BHpaxeHHe XpaCOtH BHytpeaael, CBOICTBeHHOI JIHm& CaMO~ TBOpuy-xyAOX­
HHKy. Kto :u.or npHKa3at& noctpoHT& KHXH? HJIH xpau lloxpoaa aa HepnH? 

BeJIHKHI MHxeJiauAxeno, pa6otaamHR.npH noAAepXKe nan pHMCKRX H no 
HX 3aKa3y, C03AaJI reHHaJI&HOB npOit3BeAeHHe, Otpazaamee CBeTJIHI )I;JX 
PeHec~aHCa - cteHHYII: poc.nHC& ·K niratpoH CKKCtHBCXOII KaneJIJIHo 0H C:U.eJIO 
npeo6pa3HX acxetHqecKitX eapeiCKHX 60fOB H npopOKOB B CHJI&HHX H XH3Be­
paAOCTBLIX JIIIAel, npexpacnHx npeActaBHteneR anoxa Bo3pOZABHHH -.npo~ 
6y~eHHa qeJioaeqecxoR JIIfqHOCTH ot xom:u.apoa Cpe.u;aeBeROBDH.. TaxKK1xe 
6HJIH neoaapAO Aa BHHqa, Pa~aJI&,H APYfHe BeJIHKHe xYAOXHRKH, KOtOpHe 
HcnoJI&30BanH peJIHrH03HYD t~MaTHKy, qTo6u·noxa3at& xpacoty .qeJioaexa 
H paCCBBT& CtpamHHI )I;JpMaH tOfO BpeMeHH 1 KOfAa KatOJIHqecKHe MOHaXH, 
npeapatHBmHeca B toproa~eB penHraeR, 3araaJIH qeJioaeqecxyll )J;Jmy B :u.paq­
HHe yrJILJ cpeAHeBeXO~HX xpaMOB. 

BeJIHKHI p,yccKHI xYAOXHHX AHAper.t Py6nea He·noaan 6u iex, xto ctan 
6LI TOJIXOBaU ero reHHaJI&HHe npOH3BeAeHHSI KaX opyAHJI OA]pMaHHBaJI Hapo­
Aa. 0H 6HJI HCTHHHW BHpa3HTeJieM toro CBBtJIOfO .JtYxa HapOAa, XOtOpHI 
ll03BOJIHJI euy OAOJIBTD tHJEeJIOe 6e3BpeMeH&e Tatap~ltOro,,ara H 3fOH3M 
<PeOAaJIOB. Cra!itOBCKHI B tPHir&Me "AHApell Py6JieB" H'e<'cyfi~n:noXa3aTD 3TOro 
BaXBelmero o6cToateJii.CtBa). 

fl B:I{AeJI, !taX MeHJIDtCJI JIHUa JIDAel 1 BXOAHJJtHX B C060p CaH illaneJI& B . 
llapHxe: OHH CTaHOBH%CJI CBeTJiee H XpaCHBell. fl Ha6JIDAaJI TOT.Xe a<ll¢eltT 
C03ep~aHHil XpaCOTH Ha XHUax JIDAel, CtOHJJtHX nepeA CHXCtHHCKOI.t MaAOHHOR 
a .IJ.pe3AeHe, nepe.u; BeHepoi MHJioccxofi B .1IyBpe,1 B BatHKaacxol KaneJIJie, 
pacnliCaHHOI MHKeJiaHAXBJI0 1 B TpetDJIKOBXe .nepeA HXOHaMH Py6JieBa. 

llpaBAa H Xpacota CYT& eAHHCTBeHHHB repoH HCKYCCTBa. 
flCtHHa H XpaCOta CyT& 8AHHCTBeHHHe npe~etH Hayxa. 
Tau, rAe ae:n:u.etHO npacytctaae atHX 6eccMeHHLIX H 6eccueptHHX 6o­

roa qeJIOB exa, HeT HH UCKYCCtBa, Hli HayKH. 
noarouy noAJIRHHue nauatHHXH ucxycctaa B apicaTextype, cxyJI&riType, 

XHBOUHCH H XHtepatype BCerAa 6HJIH AeJIOM JIDABI, MOfY~HX BHAet& H llOHH-
MaT& 60Jiee ApyrHX CBOHX COBpeMeHHHKOB. . ., 

BeJIHXHe.TBopeHHH- 3Be3AH HCtOpHH 1 HaUOMHHall~He HaM 0 TOM, qTQ 
MH JIDAH, qto He eAHHHM XJie60M XHB qeJIOBelt. 

ll£W!U!!QJ_]eM&HID! ~!Ul 
'/ 

HcityccTBO He npasaaHo nonpocty xonapoaat& peaJI&HOCT&. EyKBaJI&Hoe 
xonHpoBaHHe .HeB03MOliHO• Hcxycctao npH3BaHo .n;eMOHCTplfPOBaTl> r.mp rJia3aMR 
xYAOliHHKa 1 ero CJIYXOM H ero, xYAOXBHKa 1 MHmJieHHeM. 
· _ BeJIHKnR noat B.f!!Te tax nacaJI o cyntaocta n·oaTKQecxoro TBopttec~Ba: 
"Pa3MHmJieHHSI U03Ta OTHOCJITCH.C06CtBeHHO TOJI&KO It !POpMe; CDlteTH npeA­
CTaBJIHilT e:u.y XH3H& llleApOD pyxo~; COAepxaHHe Cru!.O 6&eT H3 UOJIHOTLI ero 
BHytpBHHero MHpa; BHe C03HaHHH BCTpeqaDTCH OHH - taX qto B XOHUe KOH­
~OB He 3Haem&, XOMY. xe. npuHa:,UJiexat 3TH 6oratCTBa. 
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Ho rflopwa, xo:ra oua yze Bo Bcel nonuo:re npxc)'lla reun, :rpeOye-r 
ri03HaHHI, tpedye:r MYCnH, H HMeHHO ~T· H~O ~na toro, 'ltOOY npH­
rua:r• rflopwy, c~xe:r H co~epxauxe ~pyr x ~pyry :rax, q:rodu OBH cnxnxc• 
B o~o ~enoe, npouHKxx ~pyr B ~pyra•. 

Rtax, B xy~ozeCTBBBHOM UpOH3Be~eBHH HMeDTCI.TpH XOMnOHBHTa: 
c~ze:r - 3aHMCTBOBaHHYI H3 BBeiiHero upa, · .; 
co~epxauxe - pacxpuBa~~ee c»Mcn xnx x~en, 
rflopwa, xo:ropyn nOHpae:r ly..;ouHK. 
Budop rfiOPMli :rpeOye:r :ranau:ra .11 ~enae:r npoHaBe~euxe npoxaBe~euxew 

xcxycc:rBa. B ~n•uelmew a Oy~ roBOpHTL npe~ec:rBeuuo od xaodpaax­
:renauow HCEyCCTBe - OBO BaHdonee dnH3KO MBe. 

Oo:raBoBnnc• ua npodnewe "BocnpoxaBe~euxa• pean•uoc:r•• 
laze B8l'lHaa rfiOtOrparfiKit ripB~Ha3Ha'leBHal BaHOd~BKTHBHe•mHM Od­

pa30M OTOdpazaTL ~eiCTBHTeJILBOCTL, BeK3dBDO O~OCTOpOBBII, B CH~ 
BeCOBna~BBHI ee Cpe~CTB CO CBOICTBaMH Od~eKTOB. B rflo:rorp~.HH BeB03-
WODO BOCOpOH3BeCTH TO OTBOEBHHe RpXOCTel, KOTOpOe BCTpeqaeTCI B 
UpHpO~e. ~e B dOJILIIel c:reneBH 3%0 OTBOCHTCI K•X.HBODHCH. 0THOmeHHe 
apKOCTel Ha UOnOTBe xy~OXHHKa He npeBO~XO~HT BBCKOJiaXHX B~HBH~, B 
TO Bpewa KaX B npHpO~YX ycnOBHHX OBO Moze:r H3WepHTL9H·orpOMBYKH 
'lHCJiaKH. 0TdJIBCK Ba BO~e H TeBL 1 KawBH OTJIH'laDTCR UO apKOCTH B 
WKJinHOB pas. 

·qtodY C03~au y 3pH:reJII 3li.OUHH H WCJIH, 3XBHBaneBTBYe ero COdor­
&eBBYW, xy~ODHX UOJIL3yetca fCJIOBBYWH ripHewawH, 3all.eBII HOHTpaOTH 
~BeTOBYWH OTHOIIBBHRli.Ho 

Xy~oxuxxx-cauopo~xH nyqme uporfleccKouaJIOB nouKWa~T ycJioBuoc_u· 
xcxy<;cna. OBK ue c~pewarca noc~Kn ua KOHex xpum• wo~eJIJo, Bocupoas­
BO~a~~ peanauoro ne:ryxa. 

lle:rymox Ba XOBLXe XpYmH BCer~ dyn_CHWBOnHQHYW, QB dWJI npOH~Be-. 
~eBHe~ HCXyCCTBa, XOTOpOe BHXOr~ He paCCMaTpHBaJIOC. Xax peayn•Tat 
Be1l4eBHH C~eJiaTL ~eXBaTByD MO~ena ne:ryxa. 

KOrAa Ha CUBBY BYBO~IT XHBY~ nom~, TO BUeqa:rJieHHB O"r CDBXTax­
na He ycKnHBaerca, a OCJiadnae:roa H3-3a B03BHKBOBBBHI UYCJiel, Be HKe~ 
~X OTHOIIBHHI X cneXTaRJID. RCKYCCTBO ycnOBBO, O~HaXO eCTL BBJIHXHI 
aaxou, orpaHK'lKBall!liKI npoKSBOJI xy~oxuKxa. Ouo npKSBauo Jlos,~~;elcnoBan 
ua apK:reJia qepea xpaco:ry ~xe B :row cnyqae, ecnK xy,~~;oxuxx xsodpaxae:r 
HeltpaCHBoe H zeCTXOe (HaUpKWep, pacnaTKe). 0HO ,ll;OJDKHO dyn HOXpBBBHK 
H npaB~HBYK, Aaze eCJIH OHO eMy 3aKa3aHOo 

llOXL H HBXpaCHBOC~L HeCOBKeCtHli.Y C HCKYCCTBOW rax ze, xax.Be­
COBMBCTHli.Y C Hayxol UO~BJIKa axcnepHMBBTanLBYX A6HHHX HJIH desjoxaaa-
TBnLHOB OTpHU6HHB BOBOro. ~-

EDIB donee lORa YCJIOBBOCTL HOXYOCTBa B yY3YXe, XOTOpaa BeCLMa 
peAXO nonasye:rca 3ByxonOApaxaBKeK. Ona C03~BT CBOI C00CTBeHHYI 3By-
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XOBOI MHp, opraBH3yn~HI 'lYBCTBO H KYmJieBHe cnymateJIH B TOW CMYCJie, 
XOTOpwl BJIOXRn X0}4[103HTOp B CBOe npOH3BBAeHHe. C~eCTBynT e~e .II ~py­

rHe orpaHH'leHHH B OTBO!IIeHHH npOH3Be~eHHI HCKYCCTBa, CBH36HHYe C rfiH-
3HOJIOrKel 3pHTBJILBOro H CJIYXOBOrO BOCnpHHTHI. HHrflpa3BYKH C 'l6CTOTOI 
BeCKOJILXO KOJiedaBHI B cexyHAJ (HeCKOJILXO repu) HapymallT HOpKaJILHYil 
padory qeJioBeqecxoro oprauxswa. 3Byxx cHJiol donee 120 ~e~Hden cnocod~ 
HY UOBpe~HTL OpraHY cnyxa. 

PeaxHe, xaorHqecxxe 3BYXH paaApazallr uepBY qeJioBexa. CoBepmeu­
HO nepHOAJ~'leCKHe 3BYXH yCUDJIHilT ero. TO ze OTHOCHTCH H_lt 3pHreJILHYK 
BOCOpHHTHHll.o rapM?HH'lBO, TO BCTLHBxO~TCH B COOTBeTCTBHH C npHpO­
~Oil uamero BOCJ:IIliD!'fiD! TO, X qeuy CJIYX HJIH 3peHHe YCII9BalOT aAanTHpO­
Bar:&ca, B 'laCTHOCTH, IBJieHHI OO'lTH nepHOAH'leCXHe. ·. 

MY uozeu ,Jtonro uacJlax;;anca 3peJIH!lleM uopcxoro npxdoa, xoropYil c 
Kax,Jl;OI BOnBOI npHHOCHT Hell TO HOB08, HBCXO,II;HOe 0 lipS~. ilO,D;OdHW 
ze Odpa30M MOZHO OT~XaTL, rnaAH Ha ~BHXJ~Heca KexaHHXO-OOTHQeCXH8 
KapTHHY auepHKaHCXHX xy~OZHHKOB 1 ltOTOpue uanoMHHallT TO CMBHHillliHeCH 
COJIBe'lHYe 3aKaTY, TO OJiaMH XOCTpa, TO OJiaBJieHHe UBeTHHX CTBXOJI •. 

lJCXYCCTBO HHXOr~ He _CTOSJIO Ha MeCTe, He CTOHT OHO H renepL; .· .. 
X6K Bayxa, OHO HaXO~HT ,II;JII CBOHX neJiell BOBUe T8XHH'l8CXHe cpe~CTBa. 

<POTOrparfiHH H XHBO AOCTHrJIH BHCmel CTeneBH COBepmeHCTBa., B AO­
nonHeBHB X HHM CBil~aC npHXO~HT roJiorparfllUI~ AODYC_!tall~aa npOCTp6HCTBeH­
HOe H30dpazeHHe, C raxol TO'lHOCTLil BOCIIpOK3BO~ee peaJILHHI odpas, 
KO'l'Opoe.He,ll;OCTYJIHO IIHKaXOMJ xy~OZHHXy, npHMeBH~IliBMY CTapue MeTO~ 
padorY. 

BropzeHHe BOBOI TeXHHltH BY3UBaeT pH~ BOripOCOB OTHOCHTeJibHO Oy-
,IU'~ero xaodpaaxreuuwx xcxyccn. · 

0CTaBJII8T JIH OHO 'lTO-HHdy~ Ha ,II;OJI~ XHBOOHCUa H CXYJILDTOpa? 
He yHH'lToxae:r JIH xcxyccTBO? 

QrBeT. Ba 3TOT BOI!pOC ,II;OJIZeH dUTL OTpH~aTeJibHYll.. 

RcxycCTBO HMeer OBOe HBaapH6BTHOe CO.D;epzaHHe, Be 3aBHCHill8e OT 
rex TeXBH'lecxxx cpe,~~;crB H npHeMoB, xoT~PYWH ouo nonhayetca. HAea H 
uacrpoeuHe~_n~pe~BHYe ~peAcTBauH xpacoTY, ocraayrca HaBcerAa Heoc­
nopHMYM oo.n;epzaHRaM HCK,YCC'l'Ba, cnocoduoro "xeqL cep,~~;na JIIlAeR" HJIH 
BJIHHTL Ha HX A:yii8BHOe COCTOHHHe. 

COBpeweBBOe 'leJIOBB'leCTBO BCTYUHJIO B anoxy, KOI'~a XH3HeHHO BaZHYB 
npodneMY npxodpera~r nJiauerapHYI, BceaeKHol xapaxrep. TiepBelmaa H3 
BHX - npodJieua coxpaueuxa npxpo~, odecneqeuxa JIIl,Jtel aueprxel H 

~ . I muaHHeM - B80vXO~HWe npeA[IOCYJiltH ,JtiiH moBBOrO pa3BHTHH qeJIOBeKa. 
B 3TY 3noxy BaZBe~maa 3~Qa HCJtYCCTBa - UO,II;,II;epzaTL ,IU'X qeJIOBeKa_L 

BCeJIHTL Bepy B paayw. HaUOMBI> 1 QTO "qeno-BeX" - 3H8'mT:"pa3y-Ma - CTO 
ner• •. qeJioBe'leCTBO, npeO,D;OJieBmee B npomJIOM BeJIHXOe OJie,II;BH6HHe 3eMJIH, 
,D;OJIZBO npeOAOJieTL COBpeKeHBOe OJieAeHeHHe .D;ym. 
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Bauol sa~aqel aBKaetca x Bocnxtauxe sctetH~~ecxoro lxyca. Co­
Bpe~oteB!IIie ytl8Bii8-4IH3HXH, CIHOJIOrH, actpOBOW, HCnOJtlo3)'1 10181lJIPI801B HX 
pacnopazeuHH texaxqeoxxe cpe~ctBa, B~at npaxpacBYe •nelsazx•, Be-

. ~OCT)'nBiie BeBOOpyzeBBOJlY rJiaay. HeoCiyqaiBR8 nelsazx BJIAIT H JI8TttHU, 
XOCMOBaBTH, llO~BO~BHBR. 

Blino CIH BenpaBKnLHO JIHMaTL Jlll~el, KOtOp&e no po~ CBOel npotec­
CHH se· oellt B03MOZBOCTH B~en CBODK rJia3alotH •nelaau H3 crpaHii 
Ba)'XH", ~OCT)'Ila X StOM)' BOBOM)' lotHp)' XpaCOTH. 

HcxycctBo.Be ~onzBo otpHBat:r.ca ot Bayxx, llOJIYliHBmel B XX.crone­
TKH BeJIHltOe pa3BHTKe - B ~H3HKe, B CIHOJIOrim, B actpe$H3HXe. 0Cie B8%BH 
xyJIUJPH OCI'fte,UHieT CTpeuJieHHe X.OTKp~T.HJI BOBOro, paliee BeBIQaHBOro, 

' .. 

uenosatuoro xnx, nonpocTy, ueaaueqeuaoro. 
IIoatOJlY . .no)"txnn:r.uo auati., uo coBpe~oteuuaa aayxa · ·HcnoJILSyeT paa­

JIHliBHe llO~XO~ R nOHHMaH.HJI llpHpO~ tex HJIH HHHX IBJleHKJ. IlpKBe,U npH­
Mep, OTHOCBIJIHICB X nepe,J;HeJlY ~pORT)' COBpeMeBBOI $H3HXH .. X T80pliH 
ueueBTapuux qacTH~. O;cJH $H3HKH npe;r;noquau nonr.aolancsi ileto.w;oM 
MO~eJiel. 0BH CTpeloiRTCI llOCTpOHU XOHKpeTBHI oCipaa U8118Ua!)BOI llac­
TH~i 3aKYCtBya ero li8PTH H3 CIOJtee 3BaXOloiHX H HarJI~BiiX IBJ18BHI. 

TaxHM·nyteu men, aanpe~~ep anoucXHI $H3HX Caxata, npe~JIOSHBmHI 
CliHTaTL B)'KJIOHJi (npotOBH, HeltpOHH,-rxnepOHH ••• )COCTOIIJIHloiH H3 tpex 
"CioJiee" 3Jie:r.leBtapHHX cyCillaCtH~. 3~eCL HCilOJILSOBaJIHCL aHaJIOrHH K3 aTOM-
HOI K MOJI8K)'JIIpBOI ~HSHXH, a taue H3 XHUHH. ' . 

~pyrKe $H3HXH, CTpeMBCL nOHBTL Ctpylttypy SJieMeHtapHiiX llaCTH~, 

xcnoJtL5YilT aCictpaRTBHe MateMatHllecxxe 11eto~~ ocoCieuso uop.HII rpynn. 
Ha STOM nyu y~aJIOC:b llpHIITK X BaZBOJlY BHBO~, liTO cyCillaCTH~ CaKaTH 
~OJIZBH HMet:r. He ~eJtYII, a ~pOCIBHI SJI8KTpH11eCXHI sap~. Celqac !X Ha-
3HBallT ltBapxa:uH, HX C)'IJI8CTBOBaHHe nO)tTBep~eTCa SKCilepHKeHTaJILBO. 

3tH ,JtBa nO~XO~a It llOBHKaB.HJI $HSHlleCKHX aBJieBHI B :uHltpO:UHpe -
XOHKpetBHI H aCictpaXTBHI- Be npOTHBOpellaT ~pyr ,ltpyry; HH OJtHB,paayu­
HHI TeopetHK Be OCilapHBaeT HX OCMHCHeHHOCTH H SHa~OC~. 

EoJiee toro, c telleaxeu Bpe:uesx to, liTO xaaaJIOCL paaee aCictpaKT­
HHM H Tp)';ciO~OCTynHHiot, npHOCipetaeT .HOB)'Il HarJIB;cJOCT~ taX _CKa3aT:r., 
HarJI~HOCTL BTOporo ll0p~7 H CTaHOBHTCB ~OCTYIIHHY mHpOXO:uy Kpyry 
Jlll;r;el. 

C SCTeTHQeCitOI TOliKH speHHI MOZBO B3rJIIH)'TL Ha aCICTpaKTH)'Il TeO­
PHil rpynn (teop.HII CHWeTpKI) Ka1t Ba teopHil, ~all~ OCBOBY MB rJtyCio- · 
KOrO nOHHMaHHa H XpaCOTH KpHCTaJIJIOB, H xpaCOTH opaa:ueHTOB, H RpaCOTH 

l. __ aTOWIOrO-lmpa,-xou-oa-x-HeuaOJlll~ae:u-npocTHiot-r.naaou. 
·-----·-·····--··- -~ -- ~---~ - ·--· .... -· -·" ·----- -·· 

Hayxa Be TO.nLKO npe~OCTaBJlleT HC;1CCTB)' HOBHe TeXHH118CKHe 
C~e~CTBa H BOBW8 B03MOZBOCTH, HO H OtXpHBaeT HOBHe ~epH B~eHHI. 
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A!!IW!~JSICCT~ 

f!CK)'CCTBO TaK xe, KaK H Hayxa, l!MeeT CBOero asnmo,Jta - JIJteHCKyc­
CTBO, KOTOpoe HCilOJI:b3yetCa TeMHHMH CHJiaMH BO Bpe~ qeJioBelleCKOMy oCI­
~eCTBy. 3Ta ~eaTeJI&HOCT:b OCipaayeT ~apCTBO aHTHHCKYCCTBa. 

B nocJie,JtHHe ro~u B aana,JtHOR Myauxe, B aan~aolt JEHBonxcH H 
CKYJihnType HaMeTHJIOC:b OpRI'HH8Jiblm'!B.HR6 Mep50CTDD .,;. HanpaHJteHHe, oCipe~ 

_lleHHOe Ha CKopyD rHCieJI&, KaK llpOTHBOpeqa~ee CaMOM)' cy~eCTB)'.HCK)'CCTBa; 
Ilpl:!HeCTH 6yxeT Ha CBa,~teCIHWR. npa5,JtHl:IK ,~teJIO ecTeCTBeHHOe. IlpHHeCU 

l:ICKJIDquen:r.HuR no xpacoTe <lyKeT senerxo 1:1 HenpocTo. 
ropa_3.JtO. nerlle .~tOCTHrHyTL llaMIITHoro s~eKTa, ecmr npHBeCTH B ,Jtap 

HeBecTe Kylly·yycopa. HexoTopue xy,~tOJtHHXH celllac cJie~llT OlleR& noxoxe­
MY nyTl:l K cmBe. 

Cxopee Bcero oxaxeTCII TynHKOM H aBaHrap~cTcxaa Myauxa, rpyCio 
Hapymall~llll npHHUHil noqTH nepHO~HliHOCTl:l. 3TO BCe·paBHO, qTO llHCaTb 
KapTHHH rpa3HHMH H HerapMOHHpyll~HMH KpaC~H. 

B COllOCTaBJieHHH C aBTOpaMH aBaHrap~HCTCKOR M)'3HKH aBHO BYHrpH­
BaDT Te KOMil03HTOpH, KOTOpWe ~YT HOB06 Ha nyTH CHHTeaa KJiaCCHlleCKOR 
M)'3HKH, COBpeMeHHOrO ,JJ,lltaSa H-pOK-MY3HKH. 

IlO,JtOCIBOe xe aBaHrap,~tHCTCKOe aanpaBJieHHe tweeT M8CTO B JEHBOIIHCH 
H CKyJI&nType, r,Jte TaKze CTpeMIITCa ~OCTHrHyT:r. ~eKTa, npH6eraa K no­
Ka3y CleaoCipasaoro. HanpHMep, seKTO c.~tenaJI H3 xopomero uaTepHaJia 
KyCI H BCTaJI Ha.Hero CaM. 3Ta KOMII03HUHII H ecTD HK06H HOBaa CKYJihll­
Typa. Ho r~e xe a~ec&-OTKpHTHe HOBOro, rJl)'CIHHa BH~eHHII? 3TO llOilpOCTy 
OpHrHHaJI&HHllaHHe. 

C TaKHM "HcxyccTBOM" a noasattOMHJICII Ha YI HHTepHa~HOHaJII>HOA 
BHCTaBKe aBaHrap,ltHCTOB B Myaee ryreHraiMa B H&D-aopxe • 

.ff BCMaTpHBaiOC:h B CIIHpam.HY6 CT6Illi H lmlJ:GrO He BIDKY. Ho r,D;e llt6 
3KCITOHaTY7Ilo~:r, Ha ~WT6 H ITYTaiDC:h 06ospeT:& 3KCITOS~ CBepxy. 
BneqaTJieHHe He MeHaeTca. IIycTwe HHmH, Ha napaneTax paanoxeau qepsue 
KOHTOpCKHe KHHrH, KOe-r,ne Jie:mT BepeBKH, KYCKH :a:eneaa, KaCieJIH ••• 
HeyzenH a nonaJI cn,~ta BO Bpeua no.nroTOBKH soBol BYcTaBxx? O.naaxo aTo 
se TaR. 3Ta y,npyllaD~a nycToTa H ecT& YI HHTepH~HOHaJll>Haa BYCTaBKa. 
BOT qTo HallHCaHO B llOHCHeHHH: n HeBaXHO, liTO BH B~HTe Ha HamHX CTeH­
,D;ax; BaltHO TO, HaCKOJihKO BY OCI~aeTe Bam nyTh K HOBOM)' C03HaHHD". 

EHTL MoxeT, JIYllme BHrJia,nsT B HHXHHX aaTeMHeHHHX. aanax q~pao-Cie­
JIHe npoeKUHH B BaTypaJI&HYD BeJIHqHHy nelaazel H Jtaa,nm~TOB: CKaJIH H . 
CeJieHHH, YJIH~H - ~a e~e HeKOTOpWe KOHCTpyR~HH Mil HHT.epLepOB. Ho OC-. 

- -TI!J.!!>_l!~ ~.!..! __ r~J.IYQ_olt~;_Ba.JtpaT - --~'IIpoexT::-~all; _qepsult::-xBa,JtpaT - .. "TpyJUIHI-. ~--
- nyTL" ••• . 

f!JIH CTo.qepHYX KOHTOpCKHX KHHr, HCne~peHHUX UH{ppaMH.Eenue KBa~­
paTH C qxcJiaMH MeCa~a MapTa OT I-ro .ltO,JI-ro Ha3UBilDTCB "CerO,JtHII"••• 

87 



Haxoaen, coBceM nycxwe cxeaw c aanucoqKaMH, npH3Y~m~HMH "C~e~al 
qxo-HHOy;u, C ~pyrHMH npe,lUoleTaMH", 11C~e~alt qxO-HHOy~:& C KOMI1HHanHelt 
2. H 3". "C~e~alt qTO-HHOy~:& C coOol B npoctpaHCtBe". "HapHcyl 'ITO-BH-
Oy~:& Ha CTeHel " • .H HapHCOBa~: ~ "HanHnm: '1~0-HHOy~:& " • .H Hanltca~: 
~e~R.MaMa yqH~a He nHcaT:& aa cxeaax ••• ". 

MeHR ~m0e3HO BCtpeqamt B Ka0HHeTe ~HpeKTOpa, MHCTepa M. CBet~Oe 
i Ollpo, KHHrH, penp.o.BYxnuu, a~:&Oow, xpacHBaa cexpetapma ••• 

PaarOBOp ~eT 00 HCeyCCTBe pyccKOM H aMepmtaHCKOM, 0 BWCTaBKe. 
"Kaxoe BneqaT~eHHe octa~oc:& y Bac o Hamel BWctaBxe? - ".H ~~~, 

r OHa He HYeet OtHO,meHHR K HCKYCCTBY"• - Iloqeuy ze?" - ".H He BH:IEY taM 
xpacoxw". - "Ho BW npH3Haexe xpacoxy MaTeMatHqecxHx noctpoeHHI H 
TeOpHI. 0HH Be)U> toze aOCTpaKTHW. Pa3Be 3KCflOHaTW Hamel BWCtaBKH He 
BW3WBallT HHKaKHX SM0~11 

- "BW3WBallT • HO eC~H xY~OZHHK BloleCTO 3I 
KBa~paTa BWCTaBH~ TOn:&KO O~HH, ·.TO OH Bl:l3Ba7I OW HRqyT:& He MeH:&me 
awonHI. HanpRMep, qHc~o I8 uor~o Ow HaBeCTH loleHa Ha pa3MHm~eaHa; 
CBR3aHHWe C IlapHXCKOI KOMMYHOI H ~HeM po~eHHR O~HOI MOel 0~H3KOI 
pO~CTBElHHHnH. •. IlpH qeM 3~ec:& HCKYCCTBO? B03~elctBHe taKol "KaptHHW" 
HOCHt qHCTO c~qaiHYI xapaKTep. Be~:& ~llOaa Bell{:&, flOMellleHHaR ~a 000-
3peHHa, BY3WBaet y 3pHTe~a Te rum HHwe acconHanHR ••• " - "Bw, xazexca, 
no~xo~xe K cyTH ~e~a; coBpeueHHHI aBaHrap~HCT nwTaetca B03~elcTBO­
Bat:& aa 3pHTe~a cpe~CTBaMH, xopomo euy 3HaxoMHMH. Kpacoqaal xoacepB­
uoR OaHKOR, oTqetHOlt KHHroR, Te~e~OHH¥M 3BOHKOM, pa30H7HJ4 CTaKaHOM •• " 

- ''Tax qTO xe, ec~H npHHeCTH CD~a rHH~Oe no~eHO H C~e~aT:& COOTBeTCTBYil­
DIYD no~nHc:&, to 3TO yxe npoH3Be~eHHe?" - "Bo3MOZHo, 3TO Oy~eT aamel 
YM'leR". 

B03Bpa~J~aRC:& celqac K 3TOMY ~m0onWtHOlo!Y.Pa3rOBOpy, a BCflOKHHam 
C~OBa MHCTepa M. 0 KpacoTe B MaTeMaTHKe. 370 OT~RqHHI npHMep, HO OH 
rOBOpRT He B fl0~:&3y HaCteHHYX Ka~eH~apel H cqetOBO~HWX-XHHr KaK npo­
H3Be~eHHR RCKYCCtBa. C~e.BYeT RCHO BH~et:& paa~qHe Me~ HCeyCCTBOW 
H aayxoR. 

KpacoTy B MaTeMaTH'lecxoM nocTpoeHHH loiH B~RW noc~e Toro, KaK no• 
HR~ ero ~orR'lecxyD ctpyxtypy; BH~eaue xpacoTw :lio3HuxaeT B pes.y~:&TaTe 
pa3MHm~eHHR. B HCKYCCtBe· xe, HanpOTHB, pa3:1Wili~6HHe B03HHitaet Kalt . 
C~e~CTBHe npRMOro BOCflpHRTHR KpaCOTY; 

Hayxa R HCKYCCTBO CyT:& Cpe~CTBa It fl03HaHHil :IEH3HH, HO nyTR, 
KOTOpYMH OHH ~OXO~RT ~0 pa3yMa H cep~na qe~oBeKa, paa~qaw H ~aze 
npoTHBononoxau. CnyTaT:& 3TH ~Ba cnocooa no3HaHHa - 3HaqHT ooe~HHt:& 

1mp qe~oBeqecxoro BocnpnaTHR~ lhleHHO B atoM c~e;zyeT :Bu~eT:& xopeHHoe 
saO~lQeHHe "aBaHrap~HSMa". 

l\ Hecypa3HHM RBJI6HHRM CJie,JC'eT TaKX6 OTHeCTH HeBelEeCTBeHHOe 
·saHrpusaaHe c HayxoR. HexoTopue aOctpaxTHHe xapTHHH noacHaDtca Ha­
yqawu TepMHHaMH, no~qac aerpaMOTHO ynotpeOnaeMHMH. 3THM, aanpHMep, 
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YB~eKaeTCa 'ucnaHCKHI xY~OZHmt CaJI:&B~Op nanH, KOTOpYl MlEe pHCKyeT 
cqHtaT:& ceOa npe~meCTBeHHHKOM 3ltHmteRHa. 

EeccnnHe paCCKa3aT:& 0 ceOe, 0 CBOeM B~6HHH H llOHHMaHHH MHpa 
HaXO~Ht BYpazeHH6 H B TaKOM HOBelmeM HanpaBJI6HHH B XHBOllHCH, KaK . 
"ttoanem:yanH3M". CTopoHHHKH aT oro Hanpasn euHa Boo0111e nonaraDT, 'ITO 
HesaqeM llHCaT:& H BYCTaB~aT:& KapTHHH. nocTaToqao llOBeCUT:& Ha,CTeHe 
~ucTox c xpaTKHM onucaaHeu-npe~nonaraeuol paOoTu; spHten:& ~oJIXeH 
CaM.~OB000pa3HT:& ee. • 

B ~qmeM c~qae 3TO npOCTO 3aueHa H300pa3HTen:&HOrO HCKYCCTBa 
n~oxol nHTepatypol. 

Bee 3TU HanpasJieHHil npOTHBOpeqaT npHpO~e H300pa3HTeJI:&HLIX HC-

KYCCTB H 06peqeHLI Ha rHC!eJI:&. 0 HHX Oy;zyT BCllOMHHaT:& num:& KaK 0 llOllLIT­
KaX Ha nyTH opnrmia.JIDim'!a.HWI npnoOpecTH cnasy MacTepoB •.. 

llyn no~nnHHoro HceyccT:Iia .oOolt;zyT axu Hecypa3HOCTH.' · . . . 
Ho OJ,~JIO 6w'omu6xolt ~an,'qTo OHO ocTaHeTca B nJieHy KJiaccnqecxux 

TeXHR'lecxux cpe~CTB. HoBaa texHnita ~eT HOBLie cpe~cTBa. 
Eonee Toro, OHa yxe nopo~una KUHO U T61I6B~eHHe, CUJia KOTOpHX B. 

HX waccoBocnt. 3Ta HX oco6eHHOCT:& aBJiaet.ca BMecte ·c. teM u ux cJia6ocT:&D. 
Cna60CT:&Il, KOTOpaa JierKO HCllOJI:&3yeTCR npe~aTeJiaMH UCKYCCTBa, pacnpOCT­
paHaD~MH C llOMOIJil>ll 3THX senUKHX ~OCTHlEeHHlt HayKU Kyn:&T lEeCTOKOCTU H 
HaCHJil!R, Oe3BepHR B Oy,lzyiJiee qeJIOB eqecTBa H B CH~ er 0 pa3yMa. 

· 0TCD~a BWT6KallT CJie,lzyDIJIHe 3a~a'IH BCex HaCTORIJIUX xy~OXHUKOB: 
a) Ooponca np OTHB aanl'ie~oBeqecxoro Hen on& aosaHHa ucxyccTBa; 
·0) npOTUB ero ~Jil>CU~HKanHH; 
B) npoT~l:B ueucxyc.cTBa. · 

3aKQHquw Ham oqepK ~altO~ conocTaBJieHHeM CTPYKTYP HayKH R 
HCKYCCTBa: 

~ 
HaOJID~eHHe - o6~eKTHBHoe. 

TiorHqecxoe MWWJieHne. 
3MonnoHan:&Hoe soonpnaTne. 

!!CKXCC'\;BO 

HaOnll~euue - cyO~eKTUBHoe. 

3MO~UOHaJI:&HOe BOCnpHaTI1e. 
TiorH'lecxoe MHmJieHne. 

Ho Bee xe 3!11 ~ BU~a qeJIOBe'leCKOH ~eaTeJII>HOCTH, ·e~UHLie B 
r~OOKOit ~peBHOCTU, B3aiDJOnpomixaDT ll: B Harne BpeMR. 

0Im He 8HTRllO,lUI, Olm ,ll;OllOJilUlJ!)T .n;pyr .n;pyra H 6yJIYT CYJlleCTBOBaTI>, 
llORa CYJllSCTBYST po.n; 'IeJIOB9'I9Crulli •. 
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0 KBAHTOBHX AHCAMBllilX 

H.A.CMopo~cKHfi 

06'!.9,IUm9WI:IDi HHCTRTy-T H,JJ;9pHHX liiCCJI9,ItO:sa.mrit, ,lf,y6Ha 

Coop 0 TOM, \ITO ODHCHBaet BOJIHOBaa !J>yHK~Si- ODpe,neJIBHHYJl qactH­
qy HJIH JIHmb ycpe~BHHHB CBORCtBa HeKOTOpOrO KOJIJIBKTHBa \laCtHn

7
Ha\laJI­

CH 0\IBHL . .rtaBHO, ilOCJIB toro, Italt EopH DOKa3aJI
1

KaK Ha,no ODHCHBatL pac­
CBSiHHB \laCtHn, HHtepnpeTa~a KBa,npata MO,ItyJIH BOJIHOBOR ~YHKnHH KaK 
nnotHoctH Bep ouHoctH H, cootB etc TBeHHo, BYpa:r_eHHII (iihm) Im.\.fv'-V* 
KaK DJIOTHOCTH TOKa,DOJIY\IHJia npaBO 3aKOHa; HH-O,ItHa sa,naqa.HepBJISiTHBH­
CTCXOR KBaHTOBOl MBXaHHKH HB ,naBaJia ~OpMaJibHOrO DOBO,Ita COMHBBaTLCSi B 
CDpaBB,ItJIHBOCTH HHTepnpeTa~H. 0DHCaHH9 KBaHTOBHX IIBJIBHHR C DOMO~bD 

BOJIHOBOR ~YHKUHH H, cooTBBTCTBBHHo, ypasHeHHII llipe,nHHrepa,npe,ncTaB-
JIIIJIOCL·~H3HKaM HC\19pDHBaD~e DOJIHYM, . 

B TaKOM onpe,ItQrr9HlilliiDOSiBHJICII HOBHI TBpMHH, KOTOpHR Ha,no onpe,ne­
JIHTL, 3TO TBpMHH "ilOJIHOTa". ilOJIHOTa ODHCaHHSi .ltJIII ~H3HKH COCTOHT, XO­
HB\IHO,B-TOM, \ITO artnapaT. KBaHTOBOR MBXaHHKH D03BOJIIIBT B DpHHnHDB npe,n­

CKa3aTL pesy JIDTatH JID6oro "peaJILHoro" ODHTa, BCJIH sa,naHH "peaJILHHe" 
Ha\laJibHHB YCJIOBHII, B DOCJIB.ItHBR ~pase, K COEaJIBHHD, ODIITL DOIIBHJICSi 

TBPMHH, KOTOpHR Tpe6yeT onpe.neneHHII, 3TO CJIOBO "Peam:,H:IDi'i ~ PeaJibHHM 

.D;JIII ~H3HKH 6y,neT ODHT, KOTOpHR MOXHO peaJIH30BaTb C DOMO~bD DpH60pOB, 
KOTOpYe cy~eCTByDT (HJIH MoryT 6HTD DOCTpOeHH) B «fJH3H\IBCKOR Jia6opaTO­

pHH, O.nHaxo H 3To onpe.neneHHe H9JIL311 C\IHTatJ. nocne.nHHM, He roBopa 
y:re 0 pa3HUX 

11
MHCJIBHHHX 3KCnepHMBHTaX", KOTOpHMH «f>H3HKH DOJIL30BaJIHCb 

B pa3H09 BpBMII (HanOMHHM OnHT raJIHJIBII C na.naD~HMH TBJiaMH, OnHT KapHO 

C napOBOR MamHHOR, OnHT 3ltHmteRHa C na.naD~HM JIHcpTOM), _BOIIpOC 0 TOM, 

KaKHe OnHTH MOZHO 6y.net KOr.D;a-JIH60 C.D;BJiaTD, He CTOJib DpOCT, ilO-BH.D;H­
MOMY, BO B CBX "peaJILHHX'' OnHTaX peqb H.D;BT 06 HCDOJib30BaHHH MaKpOCKO­
DH\IBCKHX DpH60pOB, t,e, npH6opoB, COCTOSi~HX H3 0\IBHL 60JIDrnoro \IHCJia· 
\laCTHii, .D;BHXBHHe KOTOpHX ODHCHBaBTCH ypaBHBHHHMH KJiaCCH\IBCXOI cpH3H-
KH (ypaBHBHHII HLDTOHa, 3Rnepa, MaKCBBJIJia H T,,JJ;,), 

PeayJIDtatH HaMepeHHR Ha TaKHX IIp.Jf6opax 00,11;\IHHIIDTCII COOTHOrnBHHIIM 
-Heonpe.neneHHOCTH H anHo Hoc at qepTH ctaTHC~HKH. Onpe.nenHTL 6onee Toq­
Ho, \ITO TaKOB MaKpOCKOmi\IBCKHlt npn6op, Tpy.D;HO, H MOZHO TOJibKO OTMB -
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THTL, \ITO C XJiaCCH\IBCEHX D03H~R taKOBfDHCaHHB EaXBTCH CTOJlb :re·He-
DOJIBYM1XaK 'H OnHCIUIHB B TBpMO.D;HHaMHKB ~ COMHBHHII -B 3aKOB\IBHHOCTH, , 
DOJIBOTB KBaBTOBOR MBJtaBHKH 6YJIH qeTKO CcpOpyYJIHpOBaHH B H3BBCTHOR 
cTane· .3Ramteltaa, Poaeaa H ITO.ltOJILcRoro (3PIT) ~ 'OTBet Eopa (E) Ha aty 
CTaTI>D CO,ltep:raJI .JtpyrHB ODpB,l!;BJIBHHII llOJIHOTH , C TBX nop K 3TOMy cnopy 
nepHO,l!;HQBCKH BCnHXHBaBT HHTepec, KOTOpHR )tOCTHr HOBOrO MaKCHJ.IYMa B 

nOCJIB~HB napy JIBT, 
BOIIpOC CBO,l!;HTCS K TOMy, COABp:rHT JIH BOJIHOBaS ~YHRnHII BCB CBB.ltB­

HHII 0 CBORCtBaX qaCTHn!i HJIH.CHCTBMH qacTHn, KOTOpHe MoryT 6HTL H3MB­
peHH pa3JIHQBHM o6pa30M DOCTaBJIBHHHMH OnHTaMH, llm6aa CHCTBMa B KaKOil­
TO.MOMBHT BpBMB~H 6HJia DpHrOTOBJIBHa, T,B, OT)tBJIBHa OT HBKOTOpOR 60Jib­
meR CHCTBMH, iloCJIB ,JlpHrOTOBJIBHHII CHCTBMa .D;OJIXHa, Ea3aJIOCL. 6H, o6Jia­
)taTL onpe)tBJIBHBOlt BOJIHOBOR ~YHKnHelt, CO.ltBp:ra~eR BCil HH~O~_anHD ,Q ee 

cnoR,cTBax. Taxona t~qxa apeaHa 3PIT. llpHMep, npHBB.ltBHHHil 3PIT, He Y.ltOB­
neTBopaet 3TOMY KpHtBpHD, li3M9p6HHB, npOBO,ltHMOB- Ha)t .JtpyroR \laCTDD 
CHCTBMH, OT)tBJIBHHOR npoctpaHCTBBHHO-DO)t06HHM HHTBpBaJIOM, MOXBT H3-. 
MBHSTL HBcpOpManHD CaMOlt CHCTBMH, ,nepeBO.ltll ee taHHCTBBHHHM 06pa30M H3 
COCTOIIHHH C ,3a)taHHHM HMDYJibCOM B COCTOHHHB C 3a)taHHOR KOOrr~atoR,, 
(llo,np06HOCTH aHaJIH3a ~~me. UpO\IBCTL B OpHrHHaJibHOR CTaTLB I ), 

Boapa:reHHe,-Eopa CBO~O,Cb ~ TOMy,- H 3TO BCTb .CMHCJI KODBHr~reH­
CKOR TCR}tH 3p6HHB,- ~TO BOJIHOBaa cpyHKnHII OnHCHBaet COCTOIIHHB CHCTBMH 
JIHmb B YCJIOBHaX OIIpB.ltBJIBHHOrO 3KCnepHMeHTa, OnHCaHHB cpH3H\19CKOR peanb­

HOCTH, BHB 3aBHC~OCTH OT YCJIOBHR OnHTa, JIBXHT BHB paMOK cpH3H-
\19CKOR TBOpHH XX , 

ilO-BH)tHMOMy, BOnpoc 0 "peaJibHOCTH" BOJIHOBOR cpyHKUHH B KOHne 

KOHilOB CBO,li;HTCH K BOIIpOCY 0 CYDtBCTBOBaHHH BOJIHOBOlt i!>YHKUHH B OTCYTCT-­
BliiB Ha6JID)taT9JIII, 

llonHTKH HaRTH pa3YMHHI BHXO.It H3 IIBHO napa,li;OKCaJILHOrO nOJIOXBHHH 

npHBBJIH K 140,li;BJIH CKpHTli-X napaMBTpOB. B- 3THX nonHtKaX-CTatHCTH\IBCKHB 
CBORCtBa H3M6p9HHR KBaHTOBOR CHCTBMH CBO,li;HJIHCb K 3~eKtaM ycpB,li;HeHHII 

"nOJIHOrO" onHCaHHII DO HBKOTO~M napaMetpaM, rio KaKHM-TO npH\IHHaM 

x)TaKall aHaJIOrHII lnlBBT rny60KHR CMHCJI, 
0

0TpaXBHHHa B aHaJIOrHH MeX,ll;y 
CTaTHCTH\IBCKOR cyw.ioR H CYM140R no nytaM. ECJIH cKiJ.aatb, \ITO nepe­
XO,ll; O,li;HOR B ,ll;pyryD CBH3aH C nepeXO,li;OM K MHHMOMY BpBMBHH, TO 3THM 
JIHmD UO,ll;\lepKHBaeTCII HBCKOJIDKO MHCTH\IBCKHa xapaKTBp aHaJIOrHH MBX.ItY 
,li;BYMII 14HpaMH,. 

xx)Toqxa apeHHII Eopa 6Hna 6onee pa,li;HKaJILHoR, \IBM xoneHrareacxaa '­
HHtepnpeTanHR• Eop HB BH,li;BJI CMHCJia B 06CyX,li;BHHH Bonpoca 0 TOM, "peaJib-

·Ha" JIH BOJIHOBall cpyHKUHII. nJIII HeFO ,li;OCTatO\IHO 6HJIO tO, \ITO OHa n03BO­
JIIIJia npB,li;BH,li;BTb,BCB B03MO:EHHB pe3yJIDTaTH OnHTOB. nnll Eopa "napa,li;OKC" 
3ITP JIHmBH CMHCJia, 
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He~OCTynHHW AnH npaxoro H3KepeHHH. MHOrHe ~H3HXH nHTaJIHCb pa3BHTb HH­
TepnpeTaUHD,.nonaraH, qTO peaynbTaTH RBaHTOBOH KBxaHHRH WOryT dHTb 
nonyqBHH Ha OCHOBB TBOpHH THna TeOpHH dpoyaOBCROro ~BHXeHHH, OTHOCH 
npnqHHY BBpOHTHOCTHOrO OnHcaHHH K ycpeXHBBHD no "CKpHTHK" nepeweHBHKo 
MH ae dy~ew odcyxAaTb donee no~podao sTy ToqKY speana (cp.,aanpnwep, 
/2,3/ ). BuecTo aroro us nonpodyew odcy~Tb TY xe npodneuy, rax 
cxasan, ·c ~pyroro xoaua. llpe~craBnw cede, qro wu npHanwaeu CTaTHC- . 
TnqBCKYD TOqKY SpBHHH Ha KBaBTOBYD uexaHHRy H npHMeM ee, HanpHKep, B 
TOM B~e, B ROTOpOM OHa HSnOXBHa B KHHre ~.H.EnOXHHUeBa, no~rOTOBneH­
HOI x neqaTH era yqe~4/. 

OnHCaHHe KBaHTOBOA CHCTBMH C nOMO~bD MaTpH~ finOTBOCTH C cauoro 
aaqana BBOCHT B 3TO OnHCaBHe CTaTHCTHKy. EcnH HB HaKna~BaTb Ba K03~­
~HUHeBTH MaTpHUW nnOTHOCTH HHKaKHX orpaanqeaHI (xpoue ycnOBHH BOpWH­
pOBKH), TO TaROe OnHCaHHe UTnRqaBTCH OT Tpa,ltHUHOBHOrO nHmb ~OpManbHOo 
0HO COBnaAaeT ,Jtna "qHCTHX" COCTOHHHI (~na ROTOpHX f?2 == ~ ) o ~nH OnH­
CaHHH COCTOHHHI, B ROTOpHX 3TO ycnOBHB HecnpaBB,JtnHBO, Ha,JtO BBO~HTb 
nponsBon»ase ~sw. B 3TOM cnyqae aenonaora onncaana orpaxeaa B aeon­
pe,Jteneaawx ~SaX. Ho ecnH orpaaHqHTbCH nHmb qHCTHKH COCTOHHHHMH, TO 
CTaTHCT!NeCKHB CBOICTBa OKa3HBallTCH rnydORO CRpHTWUio Odsqao BOnpOC 
CTaBHTCH TaK:'qTQ OnHCWBaBT BOnHOBaa ~yaKUHH- OT,ltBnbBYil qaoTHny (CHC­
TBMY) HJIH BeKOTOpHA CTaTHCTHqecKHI, KBaHTOBHI aacaudnb? ilOCKOnbKY Be­
poaTHOCTHHB npB,ltCKaSaHHS MOXHO npOBBpHTb nHmb no MHOrOKpaTHHK OfiHTaM, 
TO ccsnxa aa aacaudn» Bnonae onp~a. 

Bonpoc coCTOHT B ToM, xaxne CBolcTBa y aroro aacaudni. 
EcnH MH HMBeM CHCTBMY HS ABYX (HnH donee) qacTHU, KOTOpse Ha­

XO,JtHTCH B KaKOM-TO COdCTBBHHOM COCTOHHHH,H ecnH 3Ta CHCTeMa paS,JtBnH­
naCb Ha ,ltBB HeBSaHMO,JteHCTBYD~HB qacTH (ABB qacTH~ pasnerenHCb ,JtaneKo), 
TO ~TO MH M~BM CKa3aT~ 0 COCTOBHHH K~Oft H3 8THX CHCT9M? . 

B KnaCCHqeCXOI MeXaHHKB 3aKOHH COXpaHeHHS ·3BeprHH., MOMeHTa H 
To.lto nOSBOXHDT npe,JtCKa3aTb CBOICTBa O,ltBOI fiO,ltCHCTeMH no H3MepeBHaM, 
npoHSBO.JtH!.!HM aa,Jt ,Jtpyrolo B KBa.HTOBoft Mexamme pasHHe sa:s:oHH coxpa­
BBHHH MOryT He K0)4)4yTHpOBaTb ,ltpyr C ,ltpyrou, a nOTOMy paSHHB HSMBpBBHH 
Ha,Jt O,ltHOI no,JtCHCTeMOI MOryT onpe,JtenaTb saaqeaaa HeKOMuyTHpyll~HX BBnH-
qna Ana ~pyrol. . 

HaHdonee qeTKO 3TO CBOICTBO BH,ltHO Ha npHMepe (paCCMOTpBBHOK Bnep­
B!le ~.Eowou), lilJYX poXAall~Hxca anexTpOBOB (HnH ~oToHoB), aaxOARDtHXOa 
B CHHrneTHOM COCTOSHHHo llonHaH BOnHOBaa ~YHKUHH dy,JteT CHMUeTpHqaol 
(aHTHCHMMeTpHqaoA), a npoeKUHH nonaoro CnHBa Ba. nlldyD OCb paBHa HynD. 
llo3IOMY , ecnH npoexuHa cnHHa nepBoro .anexrpoaa aa xaxyll-TO oc:& oxa­
sanacb paBHOI +1/2, TO KH MOxeu C ,ltOCTOBGpBOCTbll yTBepXAaTD, qro npoeK­
UHH CnHHa BTOporo 3JieRTpOHa Ha TY XB OCb ,ltOJIXHa dHTb paBHOI -1/2. 
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TaKOI peayn»TaT Bnonae COOTBBTCTBYBT xnaCClABCKOI KO~eJIH ABYX 
BOnqJtQB C CyKMapBHM KOKeBTOW,paBHHM Hynll, BOSHHKaD~HX KaRHK-TO Odpa­
SOK nonapao, C OCHMH, cnyqalHO OpHeHTHpOBaBHHKH B npOCTpaBCTBe. 31ne­
pOBH yrns, OnHCHBaD~He 3Ty OpHeHT6UHD, KOryT C1JYZHTb CKpHTHKH napa­
KBTpaMHo B STOll cnyqae CBOICTBa aacaudna BnO./IHB aarna,JtBw.IIpe~OJiolmM, 
O~aKO, ~0 H3MBpSiilTO.B: IIpOBitqim CIIWIOB aJIB:S:TpOHOB (:wm nOJIJI,pHS~ \Po­
TOHOB) no oTnomeHHD :s: pasnHM neopToroHaxhHHM ocHM,Ta:s: ~o HSMepeBHe 
O,JtBOI npoeKUHH BB AaBT HH~OpMaUHH 0 ,ltp,yrol. B KO,ltBJIH OKpWTWX napa­
KBTpOB 3TY CHTYaUHD KOXHO nwTaTbCa·onHcaTb, 36AaBaa pa3HHI 3aKOB npe­
UBCCHH (aepaBaowepaol) BonqxoB. O,JtBaxo Taxoe onHcaane oxaswBaerca ae­
BOSKOXBWM. EenJI orxpwn saueqaren»ayn reopeK,Y, cornaoao ROTOpoA aeBos­
woxao aalrH raxoe paonpe,JteneaHe aanpaBneHHI cnHHOB ABYX 3JIBKTpoaoB 
B MOMBHT HX HCnyCKaBHH,~T06H MOEHO 6HHO npe~CKaSaTb C ~OCTOBBpROCTbD 
npoeroum emma o~oro anexTpona no HSMepeHHoft JW6oii npoe~ cmwa ~y­
rorooHeBOSMOEHO nOMBCTHTb BCD HB!Po~ 0 KOpp~ CDEHOB ~yx aJIBK­
TpOHOB (HRH !PoTOHOB) B W~ pacnpe~SHBHH.a: CmiHOB B Ha~HI:lii MOMGHT 
BpeMBHH.oTO YTBB:plE,Il;BBHB !Po!>MYJ.mPYBTO.B: B mr,u;e HBpaBeHCTBa.Ec.m 3a,ltaTb. 
~eTupe OCK,TO IUiaccnecKa.a: ~ :S:Opp~ ~yx CDEHOB,COCTaBXBHHM 
no KSMBpBHH.B:M no 8THM OCHM,y~OBliBTBOp.B:BT HBpaBBHCTBY (,ll;7lJl <.P<}TOHJB) 
- iJ- 6 f?., {_ 7., o (IIO,IU)OOHOCTH tm:TaTSHD MOlKBT HaftTH B JmTBpaType' 5 '6 ) o oTO 
HGpaBBHCTBO HB . 3amiCHT HH OT KaKHX npe,ruiOJIOJ!teHHft 0 !PopMB B3aEMO~BiiCT­
BWI,a J.WIIIl) OT npe~OJIOJ!tBBH.B: 0 TOM, ~0 ~ pacnpe~MGBH.a: HBOTPHUa­
TanDHa,H ~TO ORa ·He S~BT sapanee nOJIOJ!tBBHB oceft,a onpe~an.B:BT TOJIDKO 
KOpp~ CnHHOB B Ha~HHH MOM9HT Bp9MBHH. 

PaC'IeT no ~OpMyJiaM KBaBTOBOI uexaumtH, yqzTHBallii{HI c·HKMetpHil BOJI­
BOBOA qJyBltUHH ABYX ~OTOBOB, ~BT saaqeaHe, paBHOB 2....(2 , eCJIH qerupe 
OCR BHOpaTb TaK, qro OBH odpa3yllT Ha nnOCltOCTH TpH CMeSHHX yrna no 
22,5° (TpHCeKUHH yrJia 67,5° ). 3;o SBaqeaHe fiO,JtTBep,JtHJI OOHT./7/• Ta­
KHK odpa30M, KOppenHUHOHHHG OnHTH OdBapyZHBaDT y aHCaMdJia HOBOS CBOll­
CTBO, BBB03MOXBOe B OdJiqBWX aBCaMdJIHXo MOXBO CKa3aTb, qTQ y KBaBTOBOro 
aacaudna nnOTHOCTb pacnpe,JteJieBHa BBpOaTBOCTH MOZBT dHTb OTpHuaTenbBOI 
181, JIHdo qro XBaaTOBaa wexaaHxa aeJIOKanbaa. 

qerxaa ~opwa ,JtOKasateJXbCTBa aepaBeacrBa EeJIJia dwna ~aaa B padore 
Jieanarpa,Jtcxoro wareuaTHKa UHpen»coaa 181, xoropas, x coxaneaHil, ocTa-. 
Jiac» neoueaeaaolo 

B 3TOM ,Jt0Ka3aT~bCTBe pacCMaTpHBaBTCa O~BO H TO ze dyKBeHBOe BY­
paxeBHe (des CCHnOK Ha MexaBHKY KJiaQCHqec:s:yD HXH XBaBTOByn), cpe,JtBee 
KOTOporo BWmCJI.a:BTC.B:, ec.m Ctm:TaT:& 6;yKBH O,Itm! pas C -tmCJiaMH, a 

- ,Jtpyrol - aBTHKOWYTHpyD~HMH llaTpHUaMH (2x2) X) • COOTBeTCTBeHHO CPBAHBB 

a) 
~oxa~Baerca, qro HKeaao ~JIH TaKHXMatpxu nonyqaerca aaHdonee 
3~eKTHBBOe BBpaBeHCTBO. ~ 
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ot xoppena~ua o~H pas cqataetca xax HBterpan c nnotHOCTb~ pacnpe­
,Jtenen:a ~(A)~Q 1 a BTO:pOJ.l - Ka.K CJieJl C MB.Tp~eJ.l IL1IOTHOCTH, 3JIElMeHTH 
KOTOpOR He 0683aHH 6HTb aeoTpKUaTeJibHHMR •. 

l1314epeHR8 B HeKOTOpHR MOMeHT t -- H8,lt O,ltHOlt qaCU~ CRCTeMH· 
(nOJIBpR3a~R8_ O,ltHOit R3 qacTR~) MO:I:eT B JIO:KanbHHX TeOpHSX 3aBHCeU OT 

RCtOpHR 3TOI qacTH~ H HRKaK He MOXeT BJIRSTb Ha COCTOSHRe BTOpolt 
qacT~, KOTOpoe MOXeT 3aBHOeTb TOJibKO OT ee HCTOpHR. liCTOpHR o6eax 
qaCTH~ "nepeceKaJIHCb" B npomJIOM 1 ~03TOMY Y HHX cy~eCTBY~T KaKHe-TO 
xoppena~nu (aanpwep, cyl.lilapHHit cmm). Ho 3TH xoppenawm onucaBaDT­
ca qucnoBHMH ¢yH~HaMH B noxanbHHX Teopaax ri onepaTopHHMH B KBaHTo­
Bol. 0Ka3HBaeTca, qro cy~ecTBYDT o6nacTn, rAe Taxue ~YHK~un He MoryT 
6HTI:. O.IUIHa.KOBHMI:I.ilO,D;'lS:pKHSM,'lTO :pelll> H,D;ST He 0 :pa3Jlll'IIU'[ MWJQJY KBaHTO­
BHM H KJiaCCHqecKRM omrcaHHeM SBJieHHJl- Cyll{eCTBOBaHHe KBaHTOB H Ka­
KRX-TO BOJIHOBHX CB~CTB He CTaBRTCJl OO,lt COMHeHHe. Peqb R,lteT 0 B03MOX­
HOM OOJIBOM H npRTOM JIOKaJibHOM OORCaHRR CHCTSMH, B KOTOpOM COCTOBHHS 
H30JIRpOBaHHOit CRCTelW liOrJIO 6H 6HU OOJIHOCTbD OilUCaHO.BOJIHOBOll ~YHK­
~eJ.l, Ta.K,'IT06H HHKaKUe OOHTH 1 npOH3Be,JteHHHe B ,JtaJieKOlt.npnqnHHO He-
CBJl3aHHOI 06JiaCTH npOCTpaHCTBa-BpeMeHR 1 He MOrJIR BJIRSTb Ha 06ToeM 
RH~OpMa~UR 1 3aKJIDqeHHOI B BOJIHOBOit ~YH~RR. TaKOe,Ka3aJIOCb 6H,eCTeCT­
BeHHOe Tpe60BaHHe OKa3HBaeTCJl HeBHOOJIHHMHM. MemaDT 3TOMY ,ltBa 06CTOB­
TeJibCTBa (HeSaBHCRMWX)--HeKOM:IJ.YTa~Ra MaTpR~ R HepaBJHCTBO KBa,ltpaTa 
nonaoro cnHHa s(s+1) c ero MaKCRMaJibHOI npoeK~iielt x • 

.llio60IIHTHO, 'ITO HapymeHHe llOCJie,D;Hero CBOHCTBa MOrJIO 6H 
HapymnTb KBaHTOBoe aepaBeHCTBO. Bonpoc o TOM, aBnaeTca nn KBaHTOBOe 
HepaBeHCTBO KaKHU-TO a6COJIDTHHM npe,lteJIOM.RJIR xe cy~eCTBYDT KaKRe-TO 
reOMeTpRR 1 B KOTOpHX BM6CTO 2~ CTOHJia 6H TpOIKa 1 He JIHmeH ~HTe­
peca. 

HepaseacTBo Eenna HMeeT H n:paxTn'!ecKoe sHa'!eHHe~ illailHMaH, 
HanpRMep, /?/ 06CJX,ltaJI ero B CBJl3R C B03MOXHOCTbll MO,lteJIRpOB,aHUH . 

KBaHTOBHX npo~eCCOB Ha 3BM B YCJIOBRBX 1 npR KOTOpHX KaX,Jtaa' aqeltKa liMeeT 
CBB3b TOJIUO C HeCKOJ!bKRMR COCe,ltBMR (JIOKaJibHOCU!).' TaK, HeJib38 MO,lte­
JIRpOBaTb npc~ecc pacceaHna (xoppena~un cnuaoB), ecnn BCD nH~opuaunD 
06 O,ltHOlt qacTR~e nepe,JtaTb Ha OAHY 3Bivl 1 a BCD RH~OpMaUHD 0 ,ltpyrolt qac­
TR~e - Ha ,ltpyryD 3BM. 

ITpo6neuu TaKOro po,Jta BCTpeqaDTca npn nccne,JtoBaHRii xnaccnqecxoro 
npe,JteJia KBaHTOBHX 3a,Jtaq. B 3TRX 3a,Jtaqax, KpOMe CTpeMJI9HRB KBaHTOB,HX 
qncen·x 6ecxoHeqHoetn, Heo6xo~Mo ell{e BBOARTb xaxoi-To ~aKTop,HapymaD-

) . .., 
x Mex.ny npoqRM,na · s(s+1) = s2 (1 + s) uoxao saKJIDqnu, 
qTo c pocTou cnnHa s a~eKT na,JtaeT KaK ~s (cp. /9/ ). 
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ll{HR npocTpaHCTBeHHYD UJIH Bpeueaay~ (una o6e) xorepeaTaoctu. ITpauepow 
Taxoro po.Jta woxeT cnyxRTb BpeueHHaa xoppena~ua ~OTOHOB B peaoaaacaol 
~nDopec~eHuuu ("oTtaJIKRBaHne" npu waJIHx Bpeweaax). 

B HTOre ~CKYCCRS OOCJieAHRX neT ilOKa3aJia,'lTO eCJIH npR,ltepsuBaTbCS 
Teopuu KBaaTOBHX aacau6nel, TO TaKHM aa·cau6JISM Ha,Jto npunncaTb aeo6wqHwe 
CBOICTBa 1 KOTOpHe He MOryT 6YTb COrJiaCOBaHY C o(lwqaolt TeopRelt BepOST­
BOCTR. 3TH CBOICtBa He npOBBJl~TCS ,ltJIH O,ltHOit qactu~ .H MOryt 6Ytb 
o6HapyxeHH nnmb B xoppena~HOHBHX ~extax. llo,Jto6Ho HeeBKJIR,ltOBol reo­
ueTpnH,aeo6xo,ltUMoR AJIB OORCaHHB npoctpaBCTBa CKOpoctel B cne~aJibHOI 
Te9pRR OTHOCRTeJibBOCTH 1 KBaHTOBaa MSXaHHKa nopOX,JtaeT HeKOJIMOrOpOBCRYD 
TeOpRD BepOBTHOCTH. B 3TOM 1 OO-BH,ltHliOMY 1 H COCTORT rny60KHI CMHCJI 
aHaJIHSa CBOICTB KBaHTOBOrO aHCaM6Jia. 
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BEPOHTHOCTHHR IIO.UXO:U R Oill1CAHliD RBJIEHiflil, 

IIPOUCXO:UHIIIIIX HA rJIYEUHHHX YPOBHHX C03HAHlffi 

B.B.HaJIHMOB 

MOCKOBCKHii rocy,~tapCTBeHHHii YHHBepCHTeT HM.M.B.llOMOHOCOBa 

lliHpHHa HayQHHX HHTepeCOB ,ll.U.EJIOXHHneBa XOpomo H3BeCTHa. MeHR 
C0JIH3HJia C HHM ero rJiy60KaR 3aHHTepeCOBaHHOCTh ~ B03MOXHOCTH BepORT­
HOCTHOrO OnHCaHHR LU!pa. B KaKOII CTenem! Ham MHp BepOI!THOCTeH no CBOel 
npHpO,!te? RaKOBO COOTHOmeHHe )teTepMHHHpOBaHHOrO H BepO~THOCTHOrO Ha­
qaJia? Kaxoaa OHTOJIOrHa CJiyqaa? B xaxolt cTeneHH cnpaBe,ltJIHBO MHeHHe o 
TOM, QTO CaMO npe,!tCTaBJI6HHe 0 BepORTHOCTH npHBHOCHTCR TOJihXO Ha6JID­
,ItaTeJieM? CyllleCTBOBaJIH JIH KyJiuypH, MHpOB033peHHe XOTOpHX 6HJIO B. 60Jih­

mell cTeneHH aepoaTHOCTHO opHeHTHpoBaHo, qeM 3ana,~taoe? 

B 3TOM OTHOmeHHH OQ6Hh HHTepeCHOii.OKa3HBaeTCR KYJihTypa J{peBHell 
UH,ItHH C ee OTXpHTOCThD X BepORTHOCTHOMY BOCnpHilTHD peaJihHOCTH, XOTR 
caMoro noHaTHR "aepoaTHOCTh" B STOlt xyJihType ae cyllleCTBOBaJio. IIepeio 
MHOii JielmT OT3HB, HanHCaHHIDl: .IJ:.lf.EJro~eBHM 25 RHBEi.pH 1979 r. Ha MOIO 
pa6oTy "llpe,!tT6QH KH6epH6THKH B ~HJIOCO~HH J{peBHeli liH,!tHH". 0T3HB:a,!tpe-

. COBaH axa,lteMHKY rpy3HHCKOii CCP B.B.qaatiaHH,It3e. B 3TOM OT3HBe M!.J,QH­
·TaeM TaKHe CJIOBa: 

"B CBOHX pa6oTaX no KBaHTOBOii M6XaHHKe, OC06eHHO B IIOCJie,ltHH6 ro­
.ltH, R BCe OTQeTJIHBee npOTHBOnOCTaBJIRD ,lt6TepMHHHCTHQeCKOe OnHCaHHe 
~H3HQeCKHX RBJieHHII B9pOHTHOCTHOMY •••. 

J{JJR MHOrH~ Oy,~teT OTKpOBeH.Hei.!. TOT ~aKT, QTO ~HJIOCO!J)a.M J{peBHell 
liH.ItHH TaxoR no.~tXO.It 6HJI 61.1 6oJiee noHaTeH, aezeJIH JianJiaCOBCKHI ,~teTep-, . 
MHHH3M, orpaHHQeHHOCTh KOToporo MH TenepL nOHHMaeM. 

RazeTCR, 3TOT OT~HB 6HJI IIOCJie)tHHM H3 TOro, QTO ycneJI HaiiHCaTL 
J{MHTpHit naaaoBHQ. 

CKa3aHH06 3,1teCh ,ltaJIO MHe npaBO npe,!tJIOZHTh ,ltJIR ony6JIHKOBaHHR B 
3TOM C60pHHK9 MOD CTaThD 0 BepORTHOCTHOM IIO,ItXO,Ite K OIIHCaHHD 003HaHRR. 
Mae xazeTca, QTO oHa HanRcaHa Tax, QTO nona.~tae:r B pesoaaac c HHTepe­
CaMH l.II.EJIOXRHneaa. 
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IIame co3aaa:~~e onRpaeTca Ha 6ecco3HaTeJih­
Hoe, oao ace apeMa aupacTaeT _H3 6ecco3-
HaTBnDHoro R B03B~aeTCH K HeMy.O~o 
Y3HaTL QTO-JIH60 0 6eCC03HaTeJibHOM MH MO­
xeM TOJihKO nocpe,!tCTBOM C03HaHHR. B xaz­
.ltOM 003HaTeJihHOM )teiiCTBHH Hamel! ZH3HH, 
oco6eHHo B KaX.!tOM TBopqecxoM axTe Hamero 
,~tyxa, HaM noMoraeT 6ecco3aaTeJihHoe, 
IIpHCYTCTBYDlllee B-Hac. ~CT09 C03HaHH6 HH 
Ha QTO ae cnocoOao. CoaaaHHe no,~toOao 

rpe6HD BOJIHH, BepmHHe Ha)t mRpOKHM H rJIY-
60KHM OCHOBaHHeM. 

(Hcnepc III , cTp.343) 

I. Bae,geHH2 

Bc»arpxBaacL B rx,r6BB& aa•ero co3HaHxa, MR Haqxaaew ocoaaaBaTL, 
qro noaxwane aayqaol :r.eopn, ee pas'&acHaDDtaa cx.11a pac&pHBaroTc.a: qe-. 
pes B03BHKHOBeaMe o6pasa. O:rcm~a H Hcxymeaxe rosopxrh o6 acTeTH~ec&oM 
aallaJie aayquux noc:rpoeaHI 121 • 06pa3 Mozer aac npHBJiexau coana.~te­
BHeM 0 reM, QTO MY ·c»yTBO OU,JJ;aJIR YBH,J;e:r:& - OTC8,Jta H,ltyJIIee e111e OT ilJia­
TOBa npe,JtCTaBJieBHe 0 3BaBHH KaK 0 BOCIIOMHBaBHH. 06pa3 MOzer HaC IIO­
pazau }teJ!OCTBOCTLD BxieaHa MBOJ:ec:rsa pa3p03H8HHHX BBJI8BHI. HaKOHett, 
06pa3 MOzer HaC Y.J;HBJIHTL TaM, ~TO B HeM MOry:r CBBSYBaTLCH B e,~tHHOe 
HeCOB~8CTHMHe, &a88AOCL 6&, HBJI8HHH HJIH DpOTHBOCTOIIIIH6 ,~tpyr ,~tpyry 
npe.J;c:raueHHa • 

Hayxa, ocoGeHao cJ)HsHxa, aayQHJia co3~asau oGpa3u, onHpaacL Ha 
aOcrpax:rHRI a3YK wa:reuarzxH. BscoxHI ypoaeHL aGcrpaxTaocrH II03BOJiaer 
oropaaraca or CKOBYBaDll!el Hac cxc:re»Y IIpe,~tcraaJieaHI, HaaasaaHol rpa­
nnHoHailll BHJt8HB6M MHpa. qepe3 aCicrpax:rHOCTL 13HKa JIB.T6Ma.THKH pac- . 
KpYBaerca CBOGO.J;a B006pazeaHa. 

UeJIL arol pa6o:ry- nocrpoau oGpa3, oroGpazaD~I npxpo.v rJIY­
Gzaawx, .11orxqecxx ae crpyxrypxpoBaBHHX ypoaael Hamero C03HaHxa. ) 

B 3TOI pa6ore He ,Jta8TCI OIIpe.J;eJieHHa roro, QTO 6CTL C03Ha~Be X • 

x) B Ha•el pa6o:re /3/ o6c~oareuHo pa3!1HCHeHw ace rpy,Jtaoc:rx, cauaa­
HHe c nonurxol ,JtaTL onpe.J;eJieaxa ocaoaaHM aayqas» :repKKHa» • .Uaze B wa­
rewarHKe qacro npHxonrca orxasuaar~ca or onpe.J;eHeaxa xcxo~ux noaa­
ral. B reopxx MHozec:ra ocrae:rca ue onpe.J;eJieaaYK noHs:rHe MHozecraa. 
B reopxx aepoatuocrel coacew·ae npocr~ oOcroar JteJio c onpe~eJieuxew 
roro, q:ro ecrL cJiyqal. 
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Mw HCXOAHK H3 TOro, qTo CKWCH, KYnH~THO 3aHOX6BHRI B 3TOK UOBITHH, 
3Ecnx~pyetca qepe3 Bee waorooOpa3He cy~ectBYDII!HX H paseeKor~a-~6o 
cy~ectBoBaBmxx xynLTYP· no~ tepwzsow o e c c o 3 H a T e n L B o e 
UOBHKaDTCI Te rnyOHHHHe npOUeCCR ~eateHLBOCTH C03BaHHa, KOTOpRe He 
woryT OWTL nepe~aHY 3BM. MY HCXO~ H3 anpHopH 3~aBaeworo npe,B;CTaB­
H6HHI 0 TOW, qTO same C03H8HH6 ABy~apyCHO--Ha O~HOK ero ypOBHe npo­
HCXOAI~ xoruqecxH ctpyxtypHpyewwe nponeccw, onupam~meca sa cnoBa -­
~zcxpeTawe HOCHT6HH 13YKa, Ha Apyrow--pacxpRBaDTCI CKHCHY, 38A8BHY6 
KOHTHHYBHLHO /S/ • 

IT. C!UiliQti!!D~~Um!.W~~~~MYJia 

KOHTHHy!!.JI\HOI JIOrHKR 

llpeACTaB1!6HH6 O·CeKaHTHqecKOK KOHTHHyywe tpeOyeT HeKOTOporo 
pa3~acHeHHR. Cxaxew, npawaa JIHsua, sapucoBaHHal sa Oyware, HHTYHTHB­
HO npe~CT!!.BJUI6TCI B!!.K Henpep.!BHOI-- B Bel KY He BHAHK pa3pWBOB. He­
KOTOpoe npeACT!!.BJ!eHH6 0 HenpepYBHOCTH KOXHO nonyqHTL, ~OPKYJIHpOB!!.B 

CJ!e~D~ee YTBep~6HH6: Ha KOHTHHyyKe ~a JIDOWX ~YX Toqex a H g , 
OTBeqaDII!HX YCJIOBHII a. <. f> , BCer,Jta KOXHO HaiTH Taltyll TOUy C. 

qto a. < c. < g . Cxaxeld, ecu B BOll:DIIOK asrno-pyccxow CJ!OBa-
pe / 4/ aHrJIHICKOe CJ!OBO set 00'&SICJt.fleTCI qepe3 1816 pycCXHX .CJ!OB, 

.TO 3TH OO~ICHIDII!He CHOBa HYXHO paCCK!!.TpHBaT:D TOJ!LXO K!!.K KeTKH, 3aA!!.H­
HYe Ha C6K!!.HTHqecXOK XOHTHHyywe. Me~ ~BYKB CKOHL yrOASO 0JIH3XHKH 
UO CBOeKY cKJ.icny pa31tiCH.Illlii!HKH CHOB!!.lm BCerAa KOXHO HahH e~e XOTB 
Ow O~y CKHCJlOBYD B03KOXHOCTL, KOTOpaa Oy~eT nopoSAeHa HOBOI ~301, 
CKa38HHOiit B KBXOfi-TO HOBOI CHTYBUHH. 

llOHHK!!.HHe CKWCJ!a BCer,B;a CBB3aHO C ero 0 U e H H.B a H He K • 
Ha norzqecxH ctpyxtypzpoBaHHOK ypoBHe oueHHBBHHe npoH3BO,IJ;Htca qepe3 
pe<fl1!6KCHD-- nocne~OBaTeJILHOe pa3BHTHe JlorzqecKOI KRCJIH. 'Hfi ypoBHe. 
Oecco3HaTenLHoro oueHHBasue clllicJia-- ato 3~aHHe sa· cewaHTzqecxow 
KOHTHHyywe BeCOBOI ~YHKUHH, npH,!tallll!61 pa3HHqHH6 BeCa p!!.3HHM yqacT­
K!!.W cewaaTuqecxoro noxa. BecoBwe ~ysxnuu .JtoJixsw OwTL conocTaBHKH. 
lloato»y npHXO,B;Htca BBO~HTL aopKHpoBKy- tpeOoBan, qToOw nJIOII!~L, 
orpaazqessaa BecoBol ~sxnuel H OCLD aOcnucc~ Ow.11a paBsa e,IJ;HBHne. 
llpHBRB 3TO orpaHzqeHHe (no cy~ecTBY, 3TO He Oonee, qew o00011{6HHe Ha '" 
~BjwepayD CHTyanHil nOHUHI U p 0-U e H T a ), KH KOX6l!. rOBOpHTL yxe 
o pacnpe~eneHHH Beponsoctel sa cewaHTHqe,cxownoJte. llepe,11; HawH B03BH­
xaet npe,B;CT!!.BJleHHe 0 B 9 p 0 H T H 0 C T H 0 M n p 0 C T p a H-
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C T.B e. 0HO OKa3HBae5ca o0pa30W, pacKpUB!!.Dli{HK npHpO~ rJty0HBBJiX ypoB­
sel samero cossasxa x · • 

llpOBBJ!8BH6 BepOITHOCTHO 3a~HOI Cel!.aBTHltH OCyll{eCTBJIRetca qepe3 
xopomo H3BeCTHyD B TeopHH Bepoatsoctel ~opwyny Eeleca: 

p(~/~) = k· p(J"'-). p (~/r-) . 
3A6CL P (JA-) - anpHOpH (~0 A!!.BHOrO ~ HOBO TO OUUTa) 

3aAaHHaa lflyrutnua pacnpe~enesu Bepoatsoctel (toqaee- nnotaocn Be­
poataoctu) sa cewastaqecxow none r- ; p ( ~/r-) - ycnoB­
saa lflysxnua pacnpe~eJtesKa, KOTopym KH Oy~ew Ha3WBaTL qJHJILTpow, no­
pox,~taewaa HeKOTOpOI HOBO! CHTyanzel ."it ; K- KOHCTaHTa HOpKH­
pOBKH; p (_,../~) -·· anoctepuopsaa ~sxua pacnpe~eJiesua, B03HK­
xao~~taa nocne KYliLTHnl!HKaTHBHoro B3aHMo,B;elctBHa npe~~~tero 3BaHHa 
CO 3BaBHew, nopo~eHHHW HOBO! CHTyaJU{el. 

~OPKYJia Eeleca OTBeqaeT BC6W tpeOoBaBHIK CHJ!JIOrHCTHKH: lil3 ~BYX 
BHCKa3HBaHHI p(y-) H p(~/r-) 0 Be 0 0 X 0 ~Iii K 0 C T L D 
BHT6Ka6T Tpene - p ( JA-f~) , 00l!~aD~~tee TOI xt9 CTPYKTypol, qTo H 
nepBwe ABa. TaKHW oOpa3ow, KW woxew roBopHTL o 0 e I e c o B c x o w 
C H J! 11 0 r H 3 K e, npOTHBOnOCTaBJIRI ero KaTeropuqecxowy CHJ!HOrH3My 
ApHCTOT6JlB. B Hamew CJlyqae, B OTHHqHe OT KHaCCHqecxoro Clill!JIOrH3Ka, 

---------------------
x)BBe,JteHHOe A.H.Kol!KoropoBww npe,~tctaBneHHe o B e p o a T H o -

c THo w n p ocT p a·a c.T Be, ctporo roBopa, onupaetca sa 
TpH nOHITHI: HenyCT06 MHOX6CTBO ~ ; KJ!aCC ~ TIO,li;KHOXeCTB KHO­
X6CTBa ~ ; OTBeqaDli{HX onpe~eJieHHWM tpeOoBaHH.IIK; B6pOITHOCTBal 
~epa p (pacnpe,D;eJieHHe), sa~asaaa sa )A- • TpeOoBaHI'Ia BwOpaa& 
~ax, qto anewesTapswe onepanHH sa,Jt aneweat!!.MH unoxecTBa r- ae BY­
BO,IJ;BT 38 ero npe,~teHW- 3TO B!!.XHO ~JIB TIOHHL!aHI'II T6KCTOB, CO.n;epxali{I'!X 
B6pOITHOCTHWe CYQ6HI'II. BepORTHOCTH!!.I Mepa- a0cTpaKTHOe TIOHRTHe, 
qaCTO HHTepnpeTHpyeMoe KaK qacTOTa TIOIBJ!6HHR cnyqai!Horo C06YTHI. Ho 
aoswo xaa H ~pyraa, Oonee oO~~taa HBTepnpeTanua- npe.n;cT!!.BJieHHe o Be­
poatsoctHoH wepe xaK o »epe pa3MHTOCTH uaoxectBa ~ • Taxoe n~~­
cTaBJieHHe npe~cwatpHBaet cy~ectBOBaHHe cyO~exta, ~ao~~tero oneHKY 
usoxectay. Cawo no ce6e MsoxecTBO He »oxeT OwTL paaKWTHK HJIH He pas­
MHTWM. 0HO npOCTO ecn. Pa31dWTOCTL- 3TO CBOI!CTBO, npHTIHCWBaewoe 6L!Y 
B a 0 H D ~ a T e H e L! • MOXHO roBOpHTL 0 B6pOITHOCTH KaK 0 uepe 
npe,~tnoqteHHB ,IJ;Jlli U6HHOCTHHX npe.n;CT!!.BJ!eHHR, ynopa~OQ6HHHX Ha mxane 
~ , HJ!H Kalt 0 Mepe TIOTeHUH!!.l!LHOI! B03MOXHOCTH paCKPWTHR qJ6HOKe­

Ha, KOTOpw! npe,!tCTaeT nepe~ H!!.L!H B CTI.9HT8BHOCTH CBOero npOIB116HHI. 
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KaX ode HCXO~H8 IIOCHXXB TaB: H BHT8KaB.BI B3 HHX'BHBO~ IBXI»TCS 
celfB.HTJI'leCB:Jl pa3101TWH X); JICXO~HIIe IIOCHUII y' HaC He UUIITCS Katero-
piiQ8CUlUI (H&3aBBCIDUDU! OT OdCTOat8JI:DCTB)- IIOCiiXKa p (~fl.'.) 
BO Bcaxou CJIY1lae oupe~uaerca Heltoropol qacTHol cnyaitJ[el · 1}- : 
8CXJI B CJIXJOrH3K8 ApiiCTOT84S ~Be HCXO~H8 IIOCIIXEH CBI3aHII O~HHK TaB: 
Ha3&Ba8KRK cpe~HK tepKJIHOK, TO B CK440rii3K8 Beleca BC8 TpH BHCEa3&­
BaHHa ~UaiiTCS Ha O,ItHOM H TOM :11:8 C8KaHTH'l8CitOK IIOJI8 )-'-' • HaiiOKHIIM, 
qro caw ApKcToreJI:D oupe~exax cxxxorx3w cxe~•HM odpaaoM: 

' ... caxnorHaw :~~:e'ecr~ pe'l~, B xoropol ecxx Heqro upe~no:~~:euo, 

TO C HeOdXO~OCT~II B&T&EaeT H8QTO OTJIH'lHOe OT IIOJIO:IteHHOrO 
B CKJIY roro, QTO IIOXO:It8HH08 9CTD. 

(llepBaa Auaxxrxxa, rx.I, 15-20) /5/ 

BeltCOBCEal pall~ TaB: III JCTpoeHa, _liTO H3 IIPUIIOJIO:It8HHOrO p(f"') 
c Heodxo~ocnll BRrexaer ue11ro oTiiH'lHOe or p (~) HK&HBO B 
CHJIY roro, qro p(J-'-) d&JJO upe.-uono:~~:euo. ·Mu KO:Jtell roBopHTL o ro11, 
liTO ~HK8 BepOITHOCTHOI llep&Ha C9MaHTK'l9CKOM IIOH90TB:p&Baer B03KG:It­
HOCT~ Ani coa~aBHR XOHTHHyan~BOI JIOrBXK, IIOpO~all~el C BeodXO~KMOCT~II 
pa310ltile Ha XOHTKHYYJ48, B8pOITHOCTHO B3BemeHH&e yrBep:~tXeBHI K3 pa3KH­
THX nocunox. 

Cxa3aHBoe Bwme oxa3&BaeTca upaBollepHHw rox•xo B row cny11ae, ecxx 
KH CHJIJIOrH3M Beleca dy~eM KCIIO~SOBaT~ JIHmL XaB: CHKBOJIH'l8CXYil ~opwyny, 
He nuraac• od~aT•ca x IIHCJIOBMM o~eBB:aK napawerpoB ~a BXo~a~x 1' 

Bee ~YHK~HI pacnp~exeHHa. lexo B row, qro werpHXa celfB.HTH'lecJtOro 
npocrpancraa ~a nac ocTaerca ueaaBecrHol. MerpHEa cawa no cede 
aKO~Ha, OBa Be aBJIUTCR COdCTB8BHO CBOICTBOll.npOCTpaBCTBa.,ilpll KC­
IIOXD30BaBIIK reowerpH'lecx~ upe~craBJ&BHI B aa~aqax onKcaBxa KHpa 
K8TpH'l8CXJ18 npe~TaBJI8BKI IIpKXO~JITCI BBO~T· H3BH8, OIIapaiCD Ha XOB­
B8B~Hil HXH Ha EaB:H8-JIHdO ~OIIOJIBHT81DH&8 COOdpa:lt8BHI ~H3HQ8CEOro xa­
paxrepa (xax, CKa:lt&K, B Od.el reopHH OTBOCHTeJ~HOCTH). M& rOTOB& 
~onycraT•, QTO werpaxa cewaBTH'lecxoro npocTpancrBa aa~Ba B co3uaHH~ 
BO He 3Ba8 roro, KaK OBa 3a,ltaHa, KH 0Ka3&Ba8MCI BHH~eHBWKH HCIIOJID-
30Bar• reoperHKo-BepoarBocruue npe~cTaanenHa x a q e c r B e H B o • 

--------
X) Pa3KHTOCTD OKa3HBa9TCH CHBOKHMOM cnyqaiHOCTH, Kdo, cornac­

HO cy•ecrByll~ewy onpe~enenxll, cnyqalnaa Benx'lHBa ~ cqHraeTca 
aa~HHol, ecnx Ha ~ a~ana ~YH~Ha pacnpe,~texeHxa BepoarnocTel • 

102 

3,~tec• ywecr~a ananorxa c xaqecTBennol reopHel .ltH~epen~Han•nux 
ypaBBBBBI X • . 

PaaBHBaewoe HawK npe,ltCTaB.JI&BHe 0 KOBTIIHyaJIDHOI JIOrHKe HMIIJIKI(HTHO 
co~epur p~ npe,mocwnox, xoropue KoryT d&r~ axcnJIHI!HPOBaHH cJie.JtYil­
~ odpaaow: 

I. llpx3uaeTca cy•ecrBoBanxe cewaHTH'lecxoro IIOJII xax nexol callo-· 
croarex»BOI peaK&nocrx, qepea xoropyll co3nauxe llenoBexa BsaHKo~elcr­
BY8T CallO C codol H C C03Ha.Im9M ,-;pyr:wx JIIIJ;el. B IIJlaHe HCTOpxqecKOM 
H80~0KpaTHO ,lt&JiaJIHC~ IIOIIUTKH BB8,lt8BHI IIp8,1tCTaBli8BHa 0 IICHXOBOrH-
qecKHX IIOnax: y Dura - x o JI n e x r H B u · o e d e c c o 3 H a -
T e n ~ B o e , y ,ll:a:ewca - n o r o x a c o a u a H :w a , y 

Fdxxa-- K o c w x q e c K o e c·o 3 H a B x e, y Beprcoua- H H­
r y :w ~ H a, y ryccepna -- T p a H c ~ e H ~ e H r B a a ~ e u o -
w e H o JI o r • a , y Yltrxe,~ta - K a r e r o p H a B e q H w x 
o d '& e x T o B, y Ilonnepa --M H p H B r e JI .11 :w r H d e JI e Jl , y 
Acc~ou - c y d II e p c o H a n • u o c T L • B nan ~HH npe~­
craBneu:we oC:S oupuiou ncHxonormecxow IIpocrpaucne Jn3BHBaer YeliBY.lt/6/ • 
Ynn6ep/7/ TaKZe no c~eCTBy· rosopHr o ncHxonorH'lecKHX npocr-
paucrBax, xor,~ta.paccwaTpHBaer paaBHTHe coaHanHa xax pacKpHTHe ero 
pa3JIHQHHX yposHel. CaMo HaasauHe o~uoro H3 HOBWX HanpaanenHI ncxxc­
JIOrHK - T p a B c II e p c o u a n L u a a n c H x o .il o r H a xx)­
CBH~eren~ctsyer o row, qro uexoropue yqeuue roroBw npH3HaT~ Tpauc­
nepcoua.~~•nym peaJI~uocr~. Ho aro Hanpaanenae Bee xe HOCHT To~xo· 

~Ka-;::;;:;~opxa ,ltH~epeu~•a~uux ypasaeH:wl--aro waTeuaTH­
qecxaa ~C~IIBHBa, H3yqa~ CBOICTBa OdHKHOB~HYX .ltB~epeH~KaJILBYX 
ypaaueuxl dea Haxo~eHHa cauHx pemenml. PemeuHa woryT paccwarpa8aT•• 
Ca xaK KpHBH8 B COOTBSTCTB~ npocrpaHCTBaX. Tax, CKa:lt&M, MOJ:HO 
H3yqaT• Bonpoc o coxpaueHHH nepxo~H'lHOCTH pemeuHI so Bcel odnacrH 
3a~BKa ypaBB8BHI. 
xx) 3ro HanpaBJieaxe JIOEaJIHayeTca B Transpersonal Institute, 
no~pa3~eneHHIMH KOTOporo aBJiallTCa: Association for Transpersonal 
Psychology (Stanford, California) H The Journal of Transperso-
nal Psychology , H3~D~Hica c I969 r. OrwerHM, 'lTO nydJIHEa~HH 3Toro 
Jtypuana OIIHpallTCa Ha c:!Hd.llHOrp~HD, COCTOa~D H3 883 KHHr H 9!! era­
rei. 
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anD8BXIXCBKI xapaxtep. 0CBOIBal ~BBHI pa3BHTHB DCHXO~OrHH HCXXDqaet 
npe~ctaB~euxe o ncxxo~orxqecxoK npoc:rpaacTBe xax o cawocToarex~uol 
pe~~uocrx. Ecxw npoBo~t~ cpaaueuxe c ~xaxxol, TO ncxxoxorxa aaxo­
~KTCI B~ ypoaue B~DTOBOBCXHX Dp6~CTaBxesxl, cor~acHo xoropwu qacTxuu 
KaTepu aaxo.-xuc:&o B aCicTpaxTBOK (xHIIeBBOK no.lll) npoc:rpaacne- o 
CIR~O pa3p8K8HO ~HIIIo ~~loHO~eiCTBHe. DHx8BHOpK3K H B03BHX D8HBO DO­
TOKJ7 uo np118aaaaxac~ peam.BOCT~ Tonxo o~uoro npoc:rpascna- npocr­
paacraa ~xazqecxoro ~ICTBHa. CoorBetctBeauo HayqaeTca se cawo cosua-
HKe, a .,;elcuxe (noBe~ealle - behaviour ) , IBJIO•eeca OTXJIHXOK 
sa crawyx B onpe.J;eJiesuol cxtyauaH. 

2. llpe~ctaB4esxe o nczxoxorxqecxoK npoctpauctae xax o npoctpas­
cne aepoa:ruoctaoK ~et B03KOZHocn onHCliBaTL wxp nczxzqecxoro qepes 
~xaxex:rxxy npo:rxaoc:roaaxa xoutxayax~uoro ~cxpe:raowy (~yuxuaa pacnpe­
.,;e~eaKa, onpe~eJiam~aa wepy, a~ausym ua ceKau:rxqecxoK noJie, .J;Hcxpet­
ua, oua onpe~eJIIerca o~HM HXH uecxo~XHMH napawetpaMH). HBHMH CJIOBa­
wx, MB oCipa.aeMCI X );BJM ); 0 D 0 X H I D ~ H ~ .J;pyr ~pyra 83BXOBBM 
aaqa~aw -~BCXpeTBOMJ H XOHTHayaX:&.BOMJ. 

3. OnKcaaxe cosuaaKa npoxcxo~t BBe xa:reropxl npoc:rpaactBa .J;elct­
BHa x BpeweaK. txsxqecxoe npoctpascrao • apewa He HBnBDTCH apryMeHTaMK 
rex ~Y~XItKI pacnpe~ueuu aeponaoc:rel, ·qepes xotopse MH ctpOIIM oCipas 
C03BaHHI. 3.,;ec~ ywectaa aaa~oraa C XOMD:&o»tepawx. 0BK ~YBXUBOH~pyDT 
BO apeweBilt • npoc:rpaactae - xx .~;ea:renaocu npoaBxaerca qepea ,~;a:n:e­

axe. Ho npo~r xx ,~;eateJI:&oaoc:rx, cxaxew, ,~;oxasaauwe :reopeMB, ue pac­
xpaaaetca qepes re xoaxpetawe, ynopa~oqzaam.-e MKp npoctpauctaeaao­
BpeKeaBHe npeAC~B~8HHS 7 Ba XOtOp&e aaxpae:rca ~H3Hxa. topuax~Baa XO­
rxxa, &ax K ceMaHtHxa, OXR3BBaetca BB8BpeKeHBOI peaX:&.HOCt~D. 

4. O:rxaa or oCipa•eaxa x npoctpaactay H apeweax caxwaet c pac­
CMOtpeuxa npaqKBBO-CX8,J;CTB8HBBe CBB3H H OTXpHBaet BOSKOZHOCT~ ,J;XI 
Blt,J;8HKI MHpa B CDOBTaBBOCTK ero npOBBJI8HHI. tHUTp . p ( }J:/.P.) , 
~~~xotopol catyaua• ~ , BOSBHKaet cnoa:raauo x). Ma 

x) B ~••oc~xx qacro CBJqaluocT:&o npoTHBonocTasxa»T ueoCixo,~;RMoc:rx. 
Ho e•e Eopu oCipatH~ BHKKaHHe sa :ro, qTo ypaaaeuxe mpe~repa 

til. ~t = H'4' 
BXXDqaer B ceCil KaX HeOCIXO~MOCTio 7 tax H CJiyqaiHOCT~: XBa.J;paT MO,J;JJII 
~ -truxuax ec:r~ ~uxuaa pacnpe,~;eJieaxa aepoa:ruocTel uaxo~euxa 
MHXpooCI~ex:ra B npocTpauc:rae B ~xcxpoBaHHHI woKeBT apeweax. Oua cawa 
H3K8HB8TCI B COOTB8TCTBKH C BanHQaBBHM BBKB JpaBHeHHeM, KaX 3TO 
DOJIOXBBO );XI ,J;etepMHHKpOBaBHKX SB~8HBI. Taxoe DOB9);8HH8 ~~ ~ -
~JHltltHH OXa:WaaetCI B03MOZHHM, DOC.ltOUltJ ee apryMeHtaMH BB~BDTCS 
xoop,J;KaaTH npoctpaacTBa H apeweax. 
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nepexoXKU o:r npxsuqaoro ~Jia 3ana,J;a npe~ctaBJieuxa o 3 a x o a e x 
noc:roqaoKJ (xatalcltOKJ) npe,JtctaBJieBHD o lao --npaauany cnoaTaa­
HOCtxf8/ o 

m. Bel!oa:raoc:ruo oqel!qHJ!.!!,!L.ll~.!L.!!~~~!!~W£52.. 

0DHpa8Cio Ha ODRCaBBJD BHIIO ~OrHltJ ltOHTHHyax~HOI ceHaHTHXH, MB MO­
zeK uaCipoca:r~ oCipa3 Clecco3Bate~•uoro. OpraBH3ym~ aaqa~ow atoro oCI­
pasa OXR3HBae:rca CBOCIOAa. CBOCIO,J;a BaXO.J;HTCS BBe npzqzaao-cne~CTB6HHO­
ro pa,J;a COCIRtHI. CBOCIO,J;a- 3TO CDOHtaBBOCU DOBe,J;eBHSo C n 0 H t a B­
H. 0 C T ~ - 3 r 0 C H H 0 H 2 M Cl e C C 0 3 H a t 8 Jl lo B 0 r O. 
Eecc03BaTeuuoe pacxp&Bae:rcaqepe3 pacxpsue cnoarauaocu, npxpo,J;a 
ltOtOpOI HOCRt BepOBTH~CTBBI xapaxtep. 

I. c B o Cl o·.J; a so~ a- wyqzteJI~Haa npoOJiewa ,J;Jia sana,~;­

uol KHCJIH. Oua ae uorJia Clut~ pemeua aa ~oraqecxH CTpyxtypipoBaHHOK 
ypOBBO C03HaHHa. CBOCIO,J;a BOJIH- 3TO CDOBTaHBOCTlt DOBe~eaaa, orpaHH­
qesaaa B :ro xe npewa n xaxol-to creneua npezuHM coc:roaaHeK co3aauaa. 
By.J;eK cquan, qTo coctoaali!e C03HaHIIa onpe,Jte.llaetca ~yuxuael P(JL) , 
3a,Jta~Dtel B3BemeHBOCTL ~OHHOCtBHX npe.J;CtaBJieHHI Ha mltaJIO ~ • ~JBltUIR 
P(JL) · 3a,~;ae:rca xyJiuypol, B xo:ropol uaeT qeJiosex, ero oCipa3oBa­
uneu H BOCDHtaBI!Olol- CJIOBOK 7 BCeK teM, qto C03,Jtaet JIHqBOCtHYll COMaB­
tHltY. 3TO - cy~CIHHBM COCTaBJIBD~S qeJIOBe&a. llOBBJIS8tCSI BOBaR npoCI-
JieMa ~ • ,0Ba CDOHTaHHO nopOS)I;aet <flHJILTp p ( ~~j-4-) , OT-
Beqam~HI HOBO! CHTya~HH. llpORCXO,JtHT nepeO~OH1ta ~eHHOCtel B .COOTB8tCt­
BHH C CHJIJIOrH3l!Olol Eeleca,. B03HHxaet HOBOO BepOSitHOCTHOe B3B8DIHBaH:ne 
~euuocTHHX npe,JtcTaBJieaal P(J4J']r) .• CaoCio,Jta BHCtynaet nepe,~;~aawa 
xax uyJI:&.THDJIHita:rnnuoe cuemanauxe npeAUaqepTaaaoro (cy~Oxauoro) 
aaqaJia C COCICTBOBBO CB000,J;OI BHCiopa- CDOBtaBBHK saqa~OH. 

2. H H p B a B a - O,J;HO H3 tpy,JtaeiDIHX, )t.IISI 3a0a,J;BOI MBCJtH, 
BOCTOqHHX DOHSITHI. Yctpeu~eHHOCTL 1t BHpBaBe- 3t0 CTpe:IVIeBHB 1t CrJia­
XHBaHHD ItapwaqecltH ~aBHOI COJIOlttHBHOCTH B CHCteue ~OHBOCTBHX npe,J;­
CTaBXeHRI. HHpBaHa .J;OCTHraeTca, ltOr,Jta P(JL) BBpO;KAaetCIJ B 
seyceqeaaoe (ycTpeKJiam~eeca B Clecxoaeqaoc:r~) pasaOMepuoe pacnpe,JteJie­
BHe. llpx STOll B CHBJ ycJIOBHa sopMliJIOBXH o:rpe3ox,· · oTcexaeMBI no ocx 
op,Uuat npaKol; 3a.J;allutel ate pacnpe.J;eJieHHe, Oy,~;e:r CTp9l4HT~ca 1t BJJII). 
Ctporo roaopa, cawo npe,Jt~taBJieuxe o <flYBlt~HH pacnpe,JteJieaaa p'(~) 
tepae:r CBOI CMHCJI, H nopo~eBHe JimCiol ~HUTpJDIIIel ~YHXUBR p ( ~/J.L.) 
c:rauoBHTca npocto uaxqeMHol sa,J;aqel. HH.~tBBH,J;Januoct:&o.JMHPaeT ecTecr­
neuuol cwepT~m. Oua npenp~aetca B azqto HJIH no ncij, ec~H ncij ue 
~eeT C8J18XTHBBOI DpOSB~8BHOCTH (.11HW8HO DpBBa3aBHOCTH 7 BHpazeHHOI B 
npe~oqteaaa). Tax np~cTaa~eaxe o aapaaue OCMHC~HaaeTca sa aepoa:r-
uoc:raow assxe. ~ 



3. H a p a ~ 0 X C a ~ ~ B 0 C T ~ C B 0 0 0 ~ M • l~a 

~e~OBexa, BaXO~I~teroca B COCtOIBKK a0COJ»TBOI CB000AM, tepaet CKWCX 
CaKO UOBITKe CB000AM. Kaxol CKWC~ rOBOpKt~ 0 CB00o~e B&Oopa tx~tpa 
P ( ~ / ,r--) , ecu IJIYBltlVIll p ( ~) awpo:Qaerca B paBBOIIepsoe pac-
npe~e~esxe C Op~Batol, Ctpell-.elca X By~? le~eOXOrH3KpOBaBBRI, 
KJH, xax roaopat celqac sexotopae 3a~&e co~oxorx, •roxsl qe~oaex• 
Oy~er saxo..-:uca ase xyntypw .... ou ue Oy~et noB1118.U ee rexctoa, ue 
CIIOJ:et B Bel .J;eiCtBOBaU. . 

4. T p • 11 o A y ~ a B p e 11 e B H : llpo•~oe, Hacro-.ee, 
BJ.V~tee. By.J;e11 cutan, qtO p(r-) - neuuoctuaa opxeua~tn, nopoz­
.J;eBBaa: RaDII llpOIImK; p('j/J-L) - BOnpOc, 00PaDt..8BBIII K3 BJ.v~~tero 
K llpOII~OIIJ B CB83H C BOSBHKa»Dtel B HaCt0811t811 npoO~eiiOI ~ ; 

p (~/'it) - onet, pacxpRBall~tHI au on BosuiJIIYil nessocrsy11 opxes­
taitKil. CaoOo.JtBaa aoxa oc~ectBxaer B&Oop za B,y~ero, c~ecraym~~tero 
rox~xo B uepea~xaoaasuol n o r e B It x a x ; B o c t x IIBorooO­
paau. BJ.v~tee npxoOpetaet B03JIOKBocu BOSJtelcnoaau sa Hactoa~~tee 
qepea H311eHeexe tarotell~tero BaJt BKH llpoaxoro. Ia 11ose11 roBopatD o 
"o a it '~ a· c H o M" oyDtectBoBBinm IIpomnoro R E~ero,R6o B Haoto.a:­
~~tew llpomaoe cBepTRBaeTca no B.f~eiiJ. EyJtYDtee nepeJt saw• BRCTynaeT 
x xax TO aTzqecxoe uaqa~o, qepea xoTopoe oneuHBaeTca IIpomnoe. Cxa­
aauuoe 3Jtec~ YAXBHtenulilll oOpaaow nepexAHXaetca c awcxaaaBaBHaKI o 
IteKOCTBOCTK BpeweBH y Xal.~terrepa jgj • lxa Hero llpouoe ~ITO Be TO, 
qero yse set, oso nocroasuo npxcyTCTByeT » HacToa~ea • onpe.~texaet 

coOol xax HacToa~tee, tax • B.r.v~tee. MoJtYC B.r.JtY~tero·y Xal.~terrepa­
tTo •aaOeraaxe Bnepe.~t•, BKeuso cocpeAOToqessocT~ sa B.J.v~~tell .~taeT 
"a.~tec~ OiitKil• noxJillHsocr~ c~ecuoBaB••· 

5. n p o r B o a • qexoaex acer.~ta nporsoaxpyer. OH nporuoaxpyer 
B B Te~eit DOBCeJtB8BBOCTK J:K3BH, K B BKpOEOI nepcneETBB8 - UOCtynaa 
yunca, Bcrynaa B Opax, BaO•paa paOory, B3aKHO.J;elcnya c D3RDil oO­
~tectBa. llporaoa-aro onar~-rax• sarx~Basxe B BJ.1tYJ~tee qepes cao­
Oo.JtBoe DOJIOQ8HK8 !JIIitntpa npe~OU8Hiitl p (~/.1-'-) , D03BOXIIl­
Iq6rO C,ll;eJiaTD. nepeo~eHKY ~9HHOCTHWC npe,D;CTaBJ!e.wnt, . l!CXO,Il;.ll RS 
BOBOI cxryaitBK ~ • llpBKep: pyccxxl no~xoaoxen Kyryaoa npBHKKaet 
p8118Hiite OCTaBHt~ MOCEBJ. Mor XH OB - JtBOPIBiitB II natpHOT - npiBBT~ 

raxoe pe•esxe, onmpaac~ sa re neuaoctsae npeJtCTaB~euxa, B xoropux npo­
rexaxa Bca ero npezsaa zxas~? Tox~xo BCI ocrpoTa • ueodaquoct~ BOBOI 
cnyaiti!H 1f' ilorxa nopo.JtKn !JIIitnTp p ( }t/J"-) , paJtnaJI~Ho lit3we­
uam••loTaoaesxe xo »cell coitBaJI~HYII neaaocTIII. B nporaose, oc~ect-
axaewoa qexoBexoa, BcerJta npi!CJTCTBJeT cnoarausoct~ awOopa ~·x~rpa. 
TaJ:OI nporB03 npBBIXHDBa.lltBO :ae IJIOpKMB3yew- B Bell Ey~ee He BiiBO­
JtHTCB Jiorzqecxlit lit3 llpoaxoro. 
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6. t B o p q e c t B o odwqso npxuaro oO~acsat• qepea npe~-
cTaBxeuxe 00 0 3 a p e H lit K • 3TOT o0pa3 xerxo CXBaTKBa8TCI, BO OB 
~aeTca B .JtaJI~Helae11 pacxpwtlitx. B samel cxcTexe npe~cta»Jiesxl oaa­
pene otoJ:)tecnuetca co cnonausoctn noauena IJIB~Tpa p (1J-/JL) , 
B03Bua»•ero npx pexeHn npoOxew ~· • BcnoiiBD a~ec~ xury · .Uaxapa 
/IO/ ' noc:u~teBBJII tBopqecn;r KateKaT_IIltOB. Taw roBGpXTCI 0 TOK, uo 
aate&atllltK. B cBoex nopqecxo11 npottecce He o6paiita.J)TO.a: HH x MaTeMaTR'!e­
cXBK CBIIBOXaK, BJI K C.IOBaK 001i1Jt8BHOrO a3Bxao qto IIOJ:8T npOXCXO~KT~ B 
cossaazz qe~oaexa sa taxo11 uewox ypoBue--To~xo nepeonesxa pa3KRTYX 
no cBoel"cTpyxType senoBKeBOBaHBBX neasocTsax npe~taB.IeBKI. I xxa. 
BC.I8~ 3a 8TD npOKCXOAXT KSKeHeHHe XOBlt8DitBI Ba J!OrX'l8CKB CtpyxtypH­
poBaHHOII ypOBBe C03HaHHio TBopqectBO Beer~ BKXJiqaeT ~ KOKeBTa -
C00CTB8BBO oaapeBKe, CBI3aBB08 C OtKpiiTOCT~Il C03HBBKI CDOHTaBBOCTX 
ero npoa»JeHKI, H Aorxqecxoe ocKYc~BBaaHe o3apesxa, TpeOym~tee BKco­
xol auteuextya~aol xo••· BQBKo, ue qacto coqetamtca ux ~Be cno­
coOsoctx, H TparK'leH J:HSBeHBYI nyT~ Tex, KTO OO~eT TO~EO O~BOI 
~a:a au. Ho xax Ow TO sx duo, a nopqecxxl nponecc- uo. BCer.~ta 
HBteAJiexrya~Bill Oyst, ou paapyaaeT cTapt.~e, napa.JtKraatxqecxx npxasau-. 
HYe tteHBOC'!HY e yctaBOBKK, 3aJtaHBile KaX p ( J4) /II/ • 

7. n o a • a a H 11 e t ex c t a -no acer.~ta nopqecxxl npo­
ttecc, litOO noBBKaHHe acerxa conpoao~eTca nopo~eulitew HHJtHBH.JtYaJI~Boro 
!J!xxnpa p ( "t/.1"'-) , q~pes xotopwl BocnpiiBHKaeTca BepoatHOCTBO 
B3B9JieHBall C8KaHTHita . p ( JA-) , CTOIII{aa aa TeltCTOIIo MB BIIKOr~a He no­
BBKaeK DO.IBOCT~Il ,ltpyr Jtpyra (eCXH llil He BBX88KC8 .JtYXOBHiiKiit 0XIit3He~­
KB) H qacTo He nouBKaeM caaoro ceO a - OJtHR lit TOT se texcT, npoquii­
BaeKHI B pa3Hile nepKOAil J:B3BH, KOJ:9T conpOBOJ:)tat~CB DOIBXeHiit8K paa­
.IR'lBiiX IJIHJinpoB noHBlla.HHa. MoJ:Bo nocTaBHU aonpoc: O_ilx JIK Jbrceuo 
JtaPBHBiitCTOK? Ham OTB8T sa 3TOT Bonpoc Oy.J;et DOXOJ:HT9~BBK. TeopHI 
~apBiitHa Be noctpoesa !taX litC'lRCX8BKe. 0Ha OCBOBaHa-Ha HeXOtOpiiX pa3KK­
TiiX (uHXorxa qerxo He onpeJte.laeKHx) nouatxax, ltOTOPilll np~etca paa­
~zqsaa creneu~ suaqBKocTa. K aocnpxatH» Teopzx tBOXDIXHiit lapBHBa n&ces­
xo DO.II;OIIU C KaXHX-TO CBOHX, rJIYOOEO Xlit'lBYX D031r11XIrll. Ero IJIHUtp npe.J;­
nO'lT8Hiitl Olta3aJIC8 TaXHII, qTO OCHOBHal RaCCa DXOTHOCTH B8pOI%BOCtel 
IJIYBltiXHH p( tfff) nona.~taxa Ba XBOCTOBJil. qacu ~YHltiXIitK rcnpe~exeHHB 
p (JA-) , onpeJtexlluel nocTpoena caxoro napBHHa x • Tax noxy'lHJica 

x) 3Jtec~ KK-:-:ctecueHHO, KCXO»>M lit3 npe~oxoseHKI o roa; uo BKeell 
)t8XO C BeyceqeBHHKB ~Hlti{KBKB pacnpe.J;8X8BHI B8p08THOCTel, aCHKnTOTK­
_qecitH DpHOXHJ:all~HIIHCI X OCH adCitlriCC. llpaB~a, OllYT HCTOpKH DOEa3YBaeT, 
qTo anxroHw, doac~ y:tepaT~ nexocTBOCT~ yqeuxa B ero ecTectBeHBOK 
CTpeaJieHHB x paaKKTHil, xoryt ·noTpedoaaT~, qroOw IJIYHitiXHa pacnpe~eJiesaa 
BepoaTuocTel cTana yceqeuuol. R torxa yqeHxe non~et B noTeHIXBaJI~BYil 
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nuceuxoncxHI napHaar AaPBHHH3Ma~ A ecnH uu o6parHYca x raxouy yqeuxo, 
Ealt xpHCtHaBCTBO, TO YBH~K, qTo 3a 2000 neT ero cy~eCTBOB6BHH o6pa-
30Banoc• CTOn• KBOrO opraBH3a~HOHHO ~OpKHBmHXCH BapHaBTOB npoqTeBHR 
ero nepnoxcToquHEOB, qTo HX TPY~Bo xax-To pa3yuao xnaccH$a~ponaTb • 
KO~~H~HpOBaTb. Cpe~H BHX eCTD H TaEH~ CTpaBHHe ~OpUU ITOHHKaBHR XPHC~ 
THaBCTBa1 &aK, C&axeu, CeKTa CKOIT~OB. HerKO B~Ctb, qTO TOnbKO COBCBK 
y3KHe--Hrnono~o6aue ~HnbTpu nponycxauaa uornH nopo~T• TaKHe cnoe­
o6pa3aue ~OpUU npoqTCHHH OCBOBBHX--KHOrorpaHHHX ITO CBOCR ceuaHTHKe 
TBECTOB. Brrpoqeu, H uycyni>MaHCTBO KOXHO pacCKatpHB6Tb KaK O~Hy H3 ~opu 
rrpoqTeHHR XPHCTHaHCTBa. 

8. 3 B 0 n D ~ H D K Y n b T y p H UOXHO pacCKaTpHBaTb KaK 
HCCKOHqaeuoe H3UeHeBHe ee 6a30BHX ~eBHOCTHUX rrpe~CTaBnBHHI. Ha rny-
0HHHHX ypOBHSX KOnneXTHBHOfO C03H6HHB npOHCXO~HT B3aHMO~eiCTBH9 ~YX 
TeKCTOB. B KpliTaqecKHe MO:U.CHTU HCTOPHH ITOBBHllCTCR HCKHR COBC9ll HO­
BHI TBKCT p ( ~/JL) , KOTOpul ~OUCH TP£tHCifl0p:!.!HpOBaTLCJI B peaynLTa­
Te uynUHTIHHKaTHBHOfO B36H:U:O)I;CICTBHB ~ paHee CYJlleCTBOBaBmHM TCKCTOM 
p (f"-) , ltOTOpHII l.!U Tenep& 6y~eM Ha3HBaTD cpMUpou. 3BOnD~HB -

aTo cep:r.ta nocne.D;onarenuux nepexo.D;on una Po(~) -+Po(r/~)-+ 
--+ P1 (~) --+ P1 (tt-l~) ... , T.e. anocrepHopsaa ~ymt~Ha 
pacnpe.D;eneaHa sa nocne.D;yD~eu arane craaoBHTca anpnopsoR, T.e. npenpa­
~erca B HOBHI, cnerRa o6nerqeBBUI (.D;HB BOCTipHBTHB HOBOfO TBltCTa) 
q,HHbTp. H 3 J.l e B B e T C a B npo~ecce 3BOHD~HH H 6 H C X 0 )I; H H U 
T e 1t c T, a q, H n • T p • Tax 6ano, cxaxeu, B xpHCTHaHcrto:u: uHpe -
ero HCXO~HHI TBKCT OCTaBaHCB HBH3MCBHHM, HCCMOTpB Ha necb ~pauaTH3M 
ero H.D;elsoro paanHTHa. Mu, Haltose~, nonyqaeu oTneT sa nocranneHBul 
Hcnepcou III nonpoc o Tou, ltaltKe no3:U:OZHOCTH ~a conpeuesuoro pa3-
BHTHa T6HT B Ce6e npomnaa HCTOpHa. CTaBOBRTCB ITOHBTHOI 06ll!HOCTI> KYHI>­
TypBOrO pa3BHTHa: HCTOKH·conpe:u.eBHOI (BeHHKOI, KaK fOBOPHT Hcnepc) 
KyHI>Typu B03HHKHH npH:u:epHO B O)I;HO H TO xe npeua (800-200 neT ~0 Ha­
mel 3pU)H Ha ~OR (XOTH H YSKOR)rrnrroce, TBHYlllelca OT Enponu qepe3 ----
a:u:y. Tiepe~ HaMH B03BHKaeT :u.Hq,nqecrtBR o6pa3 nD6yD~eroca co6oR Hap~c­
ca, 06peqeHHOrO 6orrutH CTaTD ~BeTKOil. TepLlHH H a p ~ H C C H 3 M 
nomen B ITCHXHa7pHD. Ho MOXHO fOBOpHTI> He TOHI>KO 0 HHqBOM, HO H 0 CO­
~aHI>HOJ.I npoanneHHH Hap~HccusMa. BcnoKHHM a~ec~> o rrpaaoCHaBRH, 3acTuB­
mev aa nexa n ueno~KrBOC7H cnoero nocxu~eHua cavHM coOol (~TyprHR 
DpaBOCJiaBWI .D;eiCTBRTeHI>HO npBKpaCHH). 3KyMeBH3M- 3TO ~BHJ:eHHe, Ha­
npaBneBH09 Ha TO, q706U B03pO.D;HTb HeyceqeHHOCTI> ~eBHOCTHHX npe~CTaB­
neHHI B penHrH03BOI J:H3HR. 
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cenepHYD Aq,puxy, llepe.D;BDD ASHD AO HBAKH H KH7aa,--_ae Oano nx ace_aro 
BOSAeiCTBHBll O.D;BOfO, H TOfO ze HOBOfO 7BltCTa P ( }f-/J-'-) Ha 
pa3nzqsue ~liJu.Tpa p ( JL) ?_ Hoaal eDen .w;na aac npHo6peTae7 npe.w;­
cTaaneHme o p e H e c c a H c e : rexc7a, n&nonsaD•xe pon• ~HJII>Tpoa, 
rx6ay7, xorAa repsor cnoD SB~OHHYD rxOxocr•, npen~aac~> B 

7ynaxonue lflopw -liXTHoaanpon JtY.Ilt'fYp&; :ocu B03Bpa~ercs x npeeo 
HCXO)I;Billl ~eHHOC7BW npe,J;C7aBJIBHHQ. HOBBI nyu IIBOJlD~OBHOrO pa3BIITliiJI 
HHOf,Jta, npanAa," IT03BOJISBT BepsyUCI lt OT6pomeHHOM,V~ pa3BHTHe Ma7eKa­
THqecKOI norHKH BiiSBaJlO HOBBI HHtepec lt CXOn8C7KJte, pa3BHTHe npe,II;CtaB~ 

xeHHI o Oeccosaatenaou- HHTepec x aJIXHIIHH /I2/ • H,aaxoae~, nocne.D;­
aee-xoa~en~a KHorooOpasHa aBOHD~OBHPYD••x lflxnbtpon cxopee, qeu 
npe.D;CTaBJl8BH9 0 DOCJ19,11;0BaTBn.BOM noraqecJtOM pa3BHTHH H)l;eK, IT03BOnlet 
Hall npH:u:HpHTbCB C Tell Y.D;HBHT9Jll>HHV 4axtOM, qro KVeHHO B XPKCtKaHCXOU 

· MHpe nonyqHHH C8llOC701TBnDH08 pa3BHTHe TaXHe pa3HOpO.D;HUe JIBHeHHR,KaE, 
CltaXSM, HBKBH3H~a.H Bayxa, IT03HTHBH31l H 3X3HCteH~nH31l, JtaDHtaHH31l 
H I?O~MH31l • • • MY He 00Cyz,Jtae:u: 3,1;9Cb BODpOCa 0 TOM, 'xaK B03BHKaDT 
HOBBe TeKCTil - Be.D;D tflH311XH Ta.KlK9 OTJta3HB!UlTCB 07 00Cyz.D;eBHJI BODpOCa 
0 npOHCXOX.D;eHHH tflYH~MeBTMI>HHX tflH3HqeCKHX KOBCT6HT, qH~JlBHHUe 3Haqe­
HHJI KOTOpHX Olta3i1BaD7Ca Xp:UJNeCKUYH ,JtiiJI B03MOJ:HOCTH CYJI!eCTBOB6HHJI 
Hamero MHpa /I'J/ • · 

9. B e p 0 a T H 0 C T B 0 B 3 B e m H B a e il 0 e C II a r -
q e H He IT p 0 T H B 0 p e q H! • Y HCTOKOB aana.D;BO~ JtYHI>7YPH. 
CTOBBH, Ka3aJIOCI> 6u, B36HLIBO a6COnDTHO HSCOB:U:eCUUUe teXCTH- .5H0nHII 
H TPYAH ApHC70Tena • .5H6nHII BHCTynana KaE TeKct, 3a,JtaDJilHI OCBOBHH8 
~eHHOCTBUe npe.D;CTaBH9BHSI xyK.Typa. Ee TeKC7 npe.D;CT6Bn9H B pa311HTOR 
cxcTeKe cyx.w;esHI. Bcaxaa nonaTxa HX noruqecxoro ocMHCHeHHH HeKeA­
nesso noxaaunae7, q7o OBH uoryr uaxo~t•ca .D;pyr x .D;pyry n OTHomeHHH 
npOTHBODOJJOJ:HOC7H, XOU KHCHD ApiiC70TBJlll, BOCnpHHIITal B TOll qHcJie K 

~epKOBbiD(AnryCTHB, ~OMa AKBHBCKHI), tpe60Bana, qto6a paSBHTKe OCBOBO­
nonaraD~~tero 7BXCTa onmpanoc~> sa ~opuauay11 norny. 

HBO)I;BOXpatBO ~eJianHCD ITODBTKH AaTb 36BepmeHHOe H KOilnaKtHOB 
HSnozeBHe ecnH Be ncel EHOJIKK, 70 XOTa Ou·ee qaCTH. B /14/ ynOMHBaeT­
CJI o6 OAHOR ~Kol nonurxe, c.D;enaHBo! B AHrnxx Cauyaxe11 KJiapxov n aa- , 
qane XYll nexa. Hsyqaa npoOJiellY ·~o~, OH BHDHCaJI 880 OTHOC~CI CD.D;a 
p63nKQBHX TeKCTOB HS Honoro 3aB9Ta ITO)!; pa3BBKK 3afOHOBKaMH H ITOITBTaH­
CB .D;aTI> )I;OKTpHBani>HYD IKTIJIHKa~ TOfO OTltpOBeHHR, KOtopoe aBBO CO,II;ep­
XHTCa B CBa~eHHOM DHCaHHH. EcTeCTBeBHO, qro .3Ta ITODHTX6 6axa OCyXAe­
Ha. 

Knapx 6an a~eX7HBBo aaxasaH roc~apcTBeHHo! ~apxoBLIDXOTH 6u 
Tau, q7o euy Tax mmor.na H He ~- enHc:a:onar; x ero cy.D;DOa oxa3Mac~> 
npe.D;ynpe~o~ paccxa3ox o6 onacuocrH D;f,POtpeOneHHH EH6JIHH .w;na yc-
taHonneaHa HCTHBHOI XpliCTHaHCltOI B8PB!/l<z.(cTp,!48). . 
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Mu wornR 6u uey~qy noyqHTen~Bol nonHTXR Knapxa o6~acHHTa xuaqe: 
HCB03KOZHO ~OKTpHHaXbHO HYnHHnHpOBaT~ YHOroo6pa3He OCHOBOOOXaraD~HX 

BHCKa3HBaBRI, OOCB~CHBHX O~HOI H TOI ze Teue, TaX KaX Benb38 HX 
6paTb C O~HRK H TeU ze BeCOY HXH C BecauR, He3aBHCHUHKR OT TOI CHTya­
nHH, C KOTOpOI MH 3TH BHCKa3HBaHHS rOTOBB COOTHCCTR. 

~nopeucxHI. xax 6u npe~JfBciBya Teopeuy r~~ena, nHcan B cnoel 
~Rnoco~cxo-6orocnoBcxol pa6oTe 5/ : 

"lna paccy~xa R c T H H a· e c T a n poT H Bop e q He, 
H 3TO npOTRBOpeqHe ~enaeTCS aBBHY, JIHmb TOHbKO HCTHHa nonyqaeT CHO­
necuyn ~OpMYHHpOBKY •••• lpyrHYH CHOBaYH, HCTHHa eCTb a H T H H 0-
u H a , H ue uoxeT ue 6un TaxoBol:' (cTp.I47) 

"KBHra Rona• BCa COCTOHT H3 3TOrO ynHOTBeBHOrO nepezzBaHHa 
DpOTHBOpequ, BCR OHa DOCTpOeHa Ha H,Jtee aHTIDIOMH'IHOCTR". (CTp.I57) 

Bca nepxoBHaa cnyz6a, ocooe·auo ze xauouu H CTliXl:IpR, nepenonue­
HH arHYH uenpecTaHBO xHna~HYH ocrpoyvueu aurHretJ4qeCKHX conocranneHHI 
H aHTHHOlmqeCKHX .YTBepll:,lteHRI. llpOTHBOpeqHe! 0HO Beer~ TaiBa ,Jtyll!H -
TaiRa YOJIHTBH H nn6BH. qey 6nHze X 6ory, TeU•OTqeTHHBee npOTHBOpe­
'lHe". (cTp.I58) 

CnpamHBaerca, OTXy,~ta uorna naaraca ~eecnoco6uocT~ xynarypu, ecnH 
oaa 6una norpyzeaa B CRTyanHo, r~e nn6oe cep~eauoe nucxaaBBaHHe uorno 
6HTa xax ~oxaaauo, Tax H onpoBeprHyTo? OxasunaeTca, crnali:Hnan~ee nnHa­
BHe a~eca oxasunana 6eleconcxaa norH_xa, npe~mecTBYJ.)lltaa nocTpoemtaM 
TeXCTOB B apHCTOTCHeBOI norHKe. if?yHKitHa pacnpe,~teneBHS p (r-) 
:vozeT npH~nan_o,~~;Haaxonue nepoaTHOCTH Te:u: ~nyu yqacTxau mxanu neu­
HOCTBHX npe~CTaBJieBHII, KOTOpue HaXO~STCI! B OTHOJIIeHHH rrpOTHBOIIOJIOli:HOC­
TH- 3TO He o6a3aTeJiaHO IIOBe~eT K aYO~HOCTR B BHTexaD~HX OTCDAa 
BHcxaai.tnaaHax, nocxonaxy l}lHnnp p ( 'trlf"-) . . uozeT npHBecu x 
paARxan~uouy nepepacnpe~eneHHD Becon. B peaynaTaTe enporrelcxaa uucna 
ncer~a BHrnB.~tena xax ~Byxcnolaul rrHpor. Ha rroBepxuocTH uaxo~HHHCa 
o6DtenpRHI!THe H ~HttHMJ.HO o~o6peuuue npe~cTanneuHa, B rny6HHe TennH­
JIHCb UHCHH, rOTOBHC CO B3pHBOY BHITH Ba IIOBepXBOCTb. EBponelcxaa 
xynnypa- no Kynuypa penonllttHII. 

IO. 3 r 0 q e n o B e 1t a 1t a 1t n e p o a r H o c T u o 
3 a ~ a B B a a n p o a B n e B B o c T b c e u a u r H q e c x o­
r 0 II 0 n a • MOli:HO rOBOPHTa 0 TOY, qro ,JtyXOBHaa HH~HBH.~tYaXaHOCTa 

qenonexa aa~eTca ~YBKnHel pacnpe~eneHHa nepoaTHOCTel p (r-) 
ua~ ceuaHrHqecxHu noneu ~ , o6~HK nce:u: nn~au. ~YHKitHa pacnpe~ene­
HHH uoxeT 6Htb Hrnono~o6Hol HJIH paauurol, HHor~a acHUMetpHquol --

aTKM onpe~eABnTca THIIH nn~el. B nponecce ZH3HH 4>YHKnHH pacnpe~exeHHa 
BepoaTBOCTel Bee npeKJI JleHSDTC.I KJIJI XOtSI 6u cnerxa 4JnyXTYHPYilT OTHO­
CIIT8JibBO ~uipa pacceaHma. !ecTxoe ocoaHauHe cBoero 3ro, s~anaeworo 
11rnonoAo6aol ~yuxnHel ·pacnp~eneuxa, uoxeT rrpHBOAHTa x Touy, qTo qe-
1lonex 6y~eT OIJIYlllata •11anue cuepn rrpH nepexo·~e OT o~oro uoueHTa x 
Apyrouy•. OTCDAa H npe~cTaBHeBHe 0 qepuux ~pax B ncxxonaTOHOrHR, 'na• 
TOJIOrHqeClt08 COCTOaBHe 60S3HK ZII3BH H CKepTH (no;.po6Hee CY~ /IG/ ). 1 

ceuauTKqecxoe none, nepoaTBOCTHYil nposnneauocTa XOToporo liR cnasuna~11 
C 3r0 qenoBexa,- B ltaXOK-TO OOAaBJICHBOK COCTOIHHH COXpaR.ReT BOCOOKHHa­
BHe o6o nceu npe~ctopJ4qec:s:ou npo!IHOK.· Boanpall!eB!Ie B ~ne:s:oe npoDmoe, 
CBI3aHH06 C aBOMBHaHHll nepepacnpeAeHeHHeK ~YH:S:nHK pacnpeAeHeHHH Be­
pOBTBOCTel,·qaCTO HBTepnpeTHpyeTCJI Kalt IICHXHqec:s:oe 3a601leBaHHe. He• 
:s:oTopue aana..uwe ncH:marpu (c11., uanpoep, /I7/ ) cornariallTca c npe.Jt­
cTaBHeBHSKH YHCTHqec:s:H uacTpoeuuux anTopon npomnoro (cxazeu, CBe,Jteu-
6opra- cu. liB/ ) B Tpaxron:s:e qacTH ncuxxqecux sa6oJieBaBHI xax on­
na~euma Tax ua3unaeUHUH acTpanl>HHKH cmnauH- •nneueuxe ){euoHaKH•. 
He oxassnanTc.a nx 3TH nneuu ~ouKo J.taxyiitHYHca -KozeT 6un, 3To pe-
3YHDTaT 7a:s:oro pacna,Jta nHqHoCTH, KorAa ~YHXnHa pacnpe){e1leaHa BepoaT­
uocTel cue111aeTca ra:s: ~ane:s:o, qro qexonex oxaswaaeTca BO nnacTH cnoero 
aeo6~aTac ~nexoro npomnoro. Moser 6HTa, neca acrpanaHHI liHP cy~ecT­
nyeT He OT,JtBUBOt a conpHCYJII (c HHqTOli:HO KaJIHKH B6p0STHOCTRKH) Kas,II;0-
111 qenoBeJtY xa:s: ero ~anexoe anonmnHoHHoe npomnoe? A Be~ aBOJIIlnHOH­
Hoe 6y~ee- He aaxoxeHo HH H OHO B uacTOI!IIeu qenoBeKe, celqac nxma 
C HHqTOSHO YaJIHYH BBpOSTHOCTSYH? 

II. M a o r o u e p a o c r b c e 11 a H .T x q e c :s: o r o 
n p o c T p a H c r B a • !enaa yrny6Hta same npe~cTaBneuxe o npHpo){e 
qenoBeKa, liH Kozeu BBeCTH B paccxoTpeuHe liHorouepuocTa ceuaaTzqec:s:oro 
nona. Cxazeu, B ,l{BYJiepHOK npOCTpaHCTBB 3r0 qeHOBeKa CTaHOBHTCI ~YHX­
ItHel pacnpe,J;BJI&BHa »3YX cnyqaiHHX BeJIHqHH .- p. ( )-'-1 , )"-2.) • 
JlmqBOCTl> CEaSHBaeTCSI COCTOautel H3 ~OIHHXQBOI naps .)1-1 H }J-1. , 
CBB3auaol xo3iMI~enou xoppenanzx ~ • Ecu ~= 0 , TO KH HUeeu 
,J;eJio c naTonor)lq ecxol- a6conllTHO ueynopa.u;oqeHBol paclllenHeHHOCTall 
JIHquocu. Rorja -~::::: - I, TO ~YJiepuoe pacnpeAeneHHe nupo~erca B 
OAUOlllepuoe- qeJIOBelt npOAOJimeT CyllleCTBOBaTb B CBOel HepaC'tlii9H9HHOCTR. 
Bee B sex· ueTpxqecu B3BemeHo H or11epeuo, uo aHqTo HepaSJ.Ur<mMo, oc­
Tanasca B li:BCTXOI ynopiAOqeBHOCTH, XOTOpaa B cnyqae ~ == .-I COe­
~HHaer npoTIIBOCTOall!ee. MH neHRU nxcaTeJiel no pa3HocTopoHHOCTH xapax­
Tepon HX repoeB • Ho BOT, cxazeu, y lOCTOeBCltOrO- Xalt 6H HH 6HJIH 
paaHoo6paauu JtelcTByDII!He nmna ero poMaHoB, n HHX liH ncer~a yauaex 
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ca»oro aBtopa. Oa BWCtynaet nepeA aaMH xax_xzqaocr&, cy~ectBOBaBmaa 

B cewaarHqecxow npoctpaactBe Bec&ua Bwcoxol paaMepaocrz. Maorze noa­
tw (r~n&A8PBHH, A.Enox, H.ryuzneB, n.AH~peeB) coo6~anT HaM 0 CBOel 
rny6oxol conpHqacTHoCTH xyB&Typau npomnoro, xoTopyn oaz nepexzBaDt 
xax qact& CBoero aacroa~~tero CYDteCtBOBaaza. Onan pas,103oemre nHq~ 

aocrz. PacmzpeaHe rpaaz~ nzqaoctH, npozcxo~~ee npH aanpaBneaaou 
conpHXocaoBeHHH c 6eccosaaten&awu, o6wqao conpoBo~aerca nepcoaanz­
sa~Hel CBOHX ~BOIHHXOB--DHr OllHCYBaeT 3TO, OnHpaac& Ha CBOI nzq­
HWI OllYT /!9/ • B 3TOM OTHOmeHHH HHTepecaa penHrH03HO-MHCTHqecxaa 
nHTeparypa: MOHax-acxer, CTpeKB~HICB npeo6pa30B6Tb CBOe 3r0 B COOT­
B8TCTBHH C HeXOTOpYM HAean&BijW o6pasou, pacqneHRH CBOS C03HaHHe, no­
po~B ABOIHHXOByD napy, B XOTOpol H~ean&HOKY 06HHXY BHqHOCTH npOTH­
BOCTOBJI HCXymaDlllHI -- 6eCOBCKHI. ~BOIHHK. 

lByMepaOCTb C03HaHHB. BCerAa npOBBJIIeTCS KaX ~ y a n b H 0 e 
0 C 0 3 H a B a H H e CaMOrO ce6a. Taxoe COCTOBHHe C03HaHHS MOXeT 
HUeT& MeCTO B CBOBH~eHHBX: .. 

3Ta O~HOBpeMeHHOCT&, HBH ·~BOIHOe.OC03HaBaHHe" 3r0 Hero CHQ-
~9Hq9CKOrO COCTOBHHS B nCHXOBOrHH H3BeCTBa Kalt "npOCBeTneH­
HOe CHOBHJJ;lleCTBO" ( "lucid dreaming" ) • IlpOCTB8TH8HH08 
CHOBH~qec.TBO- 3TO Taxoe CO~TORHHe, B XOTOpOK CHOBH,ltell OC03HaeT 
TO, qro BH~HT CHOBH,lteHHe,H qro 3TO nepeXHBaBHe OTBHqHo OT 
06Yqaoro OllYTa 6XTHBHOI %H3HH. ( / 20/, CTp.20) 

IIHrepc 1201 orueqaei, qro raxoe ABolaoe ocosaasaaze uozer 6YT& 
AOCTHraeuo B.mauaacxow rpaace: 

~ ••• oa (mawaa) roBopzB, qro oa B cocToaHHH rpaaca coxpaaaer 
ocse~ouneaaocr& o ce6e xax o6 yqacrazxe pzryaBa, H B TO ze Bpe­
ua OKa3YBaeTCS BOBneqeHHYM B ,l{pyrol MHp, He BHAHMYI ~pyrHMH~1 

(c'llp.20). 

EcnH 6Y maMaH B COCTOSHHH tpaHCa He AOCTHran ~BOIHOI OCBe~OM­
BeHHOCTH, TO ~XII OllHCaHHR ero COCTOBHHB ~OCTaTOQH0'6YHO 6Y npe~­
CTaBneHHS o6 o~aouepaocTH cewaarzqecxoro nona, no xoropoyY cue~~taet­

ca <liYH~Ha pacnpe~eneaza P(f'l-) , sa~an111aa ero 3~0. IIpe.n;cTasJieaHe 
0 XOppena~HOHHO CBSl3aHHOM ,ltBOIHHXe aamno CBOe BYpazeHHe B o6pase 
a H A p o r H H a - pasnHqawe pacxpwrza ar~ro o6pa3a MY aaxo.n;m&, 
xazerca, BO Bcex pa3BHTYX uH<Jionorzax MHpa x 12!/ . TaatpH3M B TH--- --x) . 

Bot or.n;en&awe npHMepw: ••• B rpeqecxol uz<Jionorzz Xaoc H 3p6Hc 
6wmt aeltpan&HY, 3eBc H repaxn qacto o.Jtetw ·, xax zea~HHa; Ha Kznpe 
ecr&_6opo.n;aTaa A<Jipo.Jt~ta; nzoHHCHI HMen zeacxze qeptw; B Kzrae 6or 
aoqz H .n;aa- aa.n;porHH, H coBepmeHCTBO aa;tporzaa npe;tctaBBeHo raxze 
B CHMBOJ!e SH -HH&1 H qepe3 SH -HH& "lYXOBBO o6ora~~teHHHe Cyllle·cTBa": 
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6eTCKOM 6y~3Me 6YB HallpaB~eH Ha C~KIHK8 ABYX qepe3 aKT KBTHKHOI 
6usocrz. H, BIUtOHeQ, rpexuepao_cu: O;tHH- B tpozqaocTH. Pacxpuue 
cHKBOHa TpHeAHHCTBa MY Taxze HaXO~K B KH<JiOBOrHH BCBX JtYB&Typ (nOApOG­
aee oG 3TOK C~· B / 2!/ ). B XpHCtHaHCTBe 3TOT CHMBO~ npHOGpen AOKHBH­
pyllll;ee saaqeaxe. MoDo nocrasxu Bonpoc: xaxoBa npe,~tenaa~ pa3Mepaocu 
cewaBTxqecxoro npoctp:r.HCTBa? He KKea B03KOSHOCTH yxasau xoaeqaoe. 
rpaHKQB08 qHCBO,MY 3A8Ca BIIHy:Q;eHH nepeiTK X paCCKOTpeBKD GeCEOHeq­
HYX MBOXeCTB. IlepeayuepyeM PR.ItOM HaTypaBDBYX qxce~ XOOPAKHaTBYe OCH 
aroro npOCTpaBCTBa H GyAeM AOnycxaT& B03MOSHOCTa HX pa3nHQSOI cewaH­
Txqecxol BarpyXeHBOCTK. PaCCMOTpKM BCe B03MOXBYe npoctpaHCTBa 3TOro. 
wosecTBa ocel. Kax,ltoe rax·oe no,ltllBoxectBo cos.-ae.T JIKqaocu (HnH r~-

' nepnzqaocu) onpeAeneaaoro o6JIHxa. ·llaoxecrBo taXHx nxqaocrel 6yAet 
o6na,lt8.Tb KOfiiBOCUil ltOBTHByyuil. (BMOllHHM, ,qto XOBTIIBYYK- 3t0 llODtHOCU 
nOAJo~BOXeCTB BCeX BaTypanLBYX qHcen). Ilepe~ HaMH B03BHKaeT 0 6 p a 3 
B03MOXBHX pemeTOX CeKaBTHQeCXHX npocrpaHCTB, o6pa3, BHXO~--HI 3a 

rpaBH~ o6s,~~;eBBHX npeACTaBneBHI. 06pa3 KBororpaBBHI-- OB OTpaxaet 
x name npeicTasnea~ o n p e .. e n L H o I .P e a n L a o c t H , 
H npe~CTaBneHH~ 0. 6 H H n D 3 0 p B 0 C _T H X H q B 0 C T H , 
rax xe, xax Bnpoqew, H npeActaBBeaxe o ee conpzqacraocTK n e n o ll y. 
EHoc,Pepy- MKP XHBOrO-KOXBO taxxe j8CCMatpHBaU XaK BepO~THOCTBO 
3a;taBBYil npoasneaaoctL o,~~;aol ms ocel aroro npocrpaacrsa x • Bcuarpx­
Baac& BO BBe!IBHI-<lJH3Htlecxzl MHp, MY ynopao HllleM B lieu nopaAox, 

lpaxoB, ~eHHXC H Ku-lin llOrHH 6HU JiB, HHL HBH telol H ,~~;pyrKK BlleCTe. 
.B HBAJK3lle cy~~tecrsyer maxra-maxrx, H ·aexoropye 6oxectBa, aanpHKep, 
mzBa, H306pazaDTCS <JiH3HqecXH nOE,fyYXQHHOI-nonyxeB~HBOI. mawaBH3K H 
~epeKOBHK nocBa~eaza zcnon&soBanu rpaacBecrxsu; Eaan K Actap 6wnx 
aa,~~;porxaaux, H y llnaroaa B "IIxpe" qenoBett ~wn nepsoaaqanLBO AByno-
nw. cJ?II , ctp.I2). · 

x) Paaee, B paoorax 122 , 23~ 6wno pa3BHTO npeActaueaze o rou, qro 
TaXCOH!i opraBH3llOB- Be AHCXpeTHYe COBOXYllBOCTH, onpe.n;enaeMYe YCTOI­
qzBYM nepeqaeu npusaaxos, a IPYBKnHH pacnpeAeneaza sepoarnocrel, sa­
.n;aaBYe Ba llHOX8CTBe ltOBTHBYYMa npH3BaXOB. H TOr,Jta 3BOJIII~a taXCOHOB 
BYcrynaer nepe.v;. aauz xax nepepacnpeAeneaze Bepouaocrel. Mexaazsw 
6HOXOrHQeCttOI 3BOXII~H Olta3YBaetCS B03MOXHHK OnHCHBaTb 6eleCOBCXHM 
CHBHOrH3KOK TaX xe, Italt paaee MY 3TO ,~~;enanz, j8CCMaTpHHaR 3BOnnniD 
RYn&rypy (cu. n.8 aroro naparpaflla). 3BOBII~Ha pacxpwBaerca B rxo6an&-
nocrz cBoero npoaBnesza. · . 
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rapuoaKD, pHTK. OH BYCTynaeT nepe~ BaKH xax T e x c·T • He asnaerca 
AH 3TOT TeXCT npOBBBeHHOCTLD O~HOI H3 npOCTpaHCTBeHHHX pemeTOK ceKaB­
THQeCKOrO nona? Ho liTO KH 3HaeM 0 CB83H ~H3Hllecxoro KHpa H C03H8HH8 
/24/ ? 

llpe~cTaBneBHe 0 B3aHKO~eiCTBKH C03HaHH8 C ~H3HQeCXHK KHpOK CTOBJ. 
c~aoo paapaOoTaao, liTO a~ec:& ue npocro c~opwynHpOBaT:& ~se npoOneKH. 
XOTB TpH H3 HHX cxeKaTHliHO Bee se KOcyT 0YU nOCTaUeHY. , 

llepB§Bi BaaHKo~elcTBHe norHKH c TaKHK ~H3HllecxHK ~olcTsou, 
Kalt XOKU:&mtep, B03KOSBO TOn:&XO nOTOyY 1 liTO CaM XOKnLDTep eCTL npO~XT 
qe)IOBetleCXOrO C03H8HH8. 0TCII~ BOnpoc: Kalt _B03KOSBO B_3aHKO~eiCTBHe 
cewaarxqecxoro KHpa c uoarou llenosexa, ecnH a-ro ~xauqecxoe yc-rpolc-rso 
B03BHX~O BHe XaKOI-nHOO CeKaHTHXH? 

Bropa&; CnyllaiHOCTL B XBaHTOBOI uexaHHXe BOCHT CTOn:& ~YH~eH­
TanLBHI xapaxrep, qro a~o ucxaTL unu npecnosyrwe cxpurHe napauerpu, 
xnH roBopxTL o aanHliHH y·llaCTH~ xaxHx-ro py~HKearapaux ~opu c~aaaaua. 
~: He cne~eT nH H3 Hei:MaHOBCXOI•HBtepnpeta~H XBaHTOBOI 

uexaHHXH aeooxo~HKOCTL npuaaaaHa aexoero coaaaaua, cnocoOaoro H3Ke­
aan CKaliX000pa3HO BepOHTBOCTD peanH3a~HH -rex HnH HHYX C00YTHit? 
Peq:& u~eT o6 axcnepHueare, B xoropou aaeprua H uwnyn:&c llacrH~H H3Ke­
aamrca, XOr~ OHa ~BHXeTC8 OT HCTOliHHKa X npHeMHHXy, npoxo~a llepea 
OTBepCTHe B c~epe 1 OKpysam~el HCTOqaHK. TIC ~opore llaCTH~a He HCTIYTY­
Baet HHKaKOrO B3aHKO~t:IC:t:BH8 C none:M HnH ~pyrHMH llaCTH®KH. ilpOHCXO­
~HT1 ecnu xor:are, ocoauaaue roro ~xra, liTO qacTH~anpoxo~HT qepea 
orsepcrue 125~ Bee cxaaaaaoe a~ecL rpeOyer, npaB~a, Oonee cep:&eaao­
ro oOcys~eHHa x) • 

IY. U2n2!(I!10CTR KH"Qa a npqTHBOCT.Q811He el 

B O~HOK KrHOBeHLH BH~eT:& BeliHOCTL 1 
Orpouawl KHP- B aepae necxa, 
B e~uaou sa~oxe- Oecxoaeqaocr:&, 
H aeOo - B qamellxe ~BeTXa. 

(YHn:&au Enelx - lls neceH o 
~He-rote (nep~Bo~ C.fl.Mapmaxa ) ) 

I. Pa3BHTHe aana~aoesponelcxol xyn:&rypw uoxao paccuarpHBaTL xax 
pacxpw-rxe OROnelcxoro MH~ o "rpexona~eHKH". BxycHTL or ·~peBa noaaa­
HHa ~oOpa H ana"- a-ro aa~ar:& Bonpoc, aanpaBxeHHYI Ha paa~eneaHe -----
x) 00paTHK 3~eCL BHBMaHH6 Ha He~BHO nOHBHBmyiiCH 00CT08TenLHYII 
paOory Cranna 1261 • B ael ~aerca aerpHBHaHLHoe pacxpwrHe ~HXOTOMHH: 
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e~HHoro aa qacrH. ~HXOTOKHqecxaa napa:~ o.O po - an o npeBpa­
T:n.irac::& B CHKBon noBe~eHHa, aallepraHHYI aa ~nare eBponeBcxol xjiiLTypu· •. 
Ho, pa30HBaa ceKaHTHQ6CKHI KOHTHHYYM Ha ~Ba.no~OS6CTBa 1 HYXHO aa-
~aTL roqxy paaOHeHHa. Taxaa Toqxa Koser OYTL no npoH3Bony oraeceaa 
xax x o~aoyy, rax H x ~pyrouy no~oxecrBy: oaa auaeTc·a Bepxael 
rpaHH~el O~Horo H3 HHX H HHXHel rpaHH~el ~pyroro (aKCHOMa HenpepYB­
HOCTH ~e~eKHH~a- cu. 127 I ) . Tax H nonyllanoc:& npH ~HXOTOMHlleCitOY 
pa30H6HHH Ha ~oOpo H 3H0 1 HCTHHy·M noS:&, H~eaHH3l4 H KaT6pHanH3ll. 
Tpy~HOCTL B03HHKana C TOll!tOI pa30H6HH8- ee COOTHeceaHe C TOI HHH 
HHOI ua paa,~teneaawx llacrel nyrano Bee paccyS,~tea:aa: ecnH cexaHTHllecxae 
nona ~yx noaa-rul HYeiiT xors Ow o~y oOJU<II -roqxy, to x ami craHOBHT­
ca aenpHYeBHKYu·aaxoa nc~eHHoro Tper:&ero, Oea xoroporo uw ae 
MOJKeM oOxo~HTLca B aamn norHllecxHx nocrpoeauax. iKenaa pa~HBHposau_ 
CBOH B033peBH81 3a~HYI KWCHHTenL H6H3KeBHO CTpeuHnCa It ~LBelmeuy 

KOH~enryaJILHOllY pa3KeSeBaHHD CO CBOHK npOTHBBHKOM. Ho BC8Ka8 H e -
~ H a H e It T H ll e C It a 8 ltOB~enryanH3a~a CBR3aHa C nonYTltOI pa3-
0HTL ceuaBTHqecJtOe none Ha 3ali.KBYTY6 nOAMHOX9CTBa Tax, llT00Y OTBe­
llaD~He HM noaa-rHa YornH Ow Our:& nporHBonocraBneaw. Ha cauou ~ene, B 
peayn:&rare 3THX ycHnHI nopoSAaJIHC:& nHmL HOBYe H HOBYe oO~He roqxH x), 
liTO OTHD~L He YCHJIHBa·no, a T011Dlt0 ocnaOnano noaH~HH. Bcaxoe pa!flHHHpo­
BaHHe OKa3YBanOCL HanpaB1!eHHYK Ha cauoyHHliTOX6HH91 H 3~6CL nonOXOHHe 
.~tena "cnacna"Bnacn- aaxHraHHcL xocrpw no.u; epeTHKaKH. H B TO se Bpe­
ua MY 'AOnXHY npH3HaTb 1 liTO CTp9MJI9HH6 It )l;HXOTOKHli6CKOllY npOTHBOCTOR­
HHD HA61 3HepreTH3HpOBa1IO KY11LTypy H npH,ItaBaJIO aanaAHOI HCTOpHH OCO­
OyD ~aMH~OCT:L, ~anLHHI Bocrox nwrancs nporHBOCToarL ~HXOTOMHllecxo­
wy BH)l;6HHil KHpa, H 3TO nHmHJIO ero HCTOpHD .I\IDIB.MH~OCTH. C110BaKH flc­
nepca /I/ ary MYCJIL woxao Bupa3HTL rax: 

li3,~tpeBne npHHRTO CliHTaTL, Oy.u;TO RIIITal III HH.u;Ha, B OTJIHllH9 OT 
3ana~, He HKeJIH nO,D;HIIIHHOI HCTOpHH. HOo HCTOpHa 03HallaeT ~BH-. 
XeHIIIe, H3ll9H6BH9 C~HOCTH 1 3attaTIW: HO~Oro. 

TOnLKO qepe3 npOTIIIBOOTORHIII9 ~6JIOCTHOCTIII 1 HaXOAR~el CB09 BOnno­
IJieHHe B CeKaHTHQ60KOK ltOHTHHyyye,.npOHCXO~T.paC!tpHTHe llHpa. 

C03HaHHe--warepHa B paxypce, 3a~HHOK npoOnexaYIII KBaHTOBOI ll9XaHHKH 
III TeOpHH OTHOCHT6JILHOCTH. 

~ . .. 
3~ec:& KY onHpaeKca aa -reopewy Cepmta:&cxoro, xoropaa ~opwynipyerca 

Tax: awxoa xoaruaiY» aen:i.aa paanouTL B oo~e~Hae'aue clleraoro ce­
uelcT:Ba Benepec~xaD~Hxca ~llltHYTHX liHOsecTB. B TO se. BpeKa. lm 3Haeu,. 
'~~/O'&e,ltHHeHHe .u;BYX KOHTHHYYKOB, ml91l~HX oOeyD roqxy; ecTL KOHTlfHyy,.l 
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2. Pz:r11 BceJieHHOI- ;m::ryprn r.mpa. PH:rll pacxpuu.s Qel. UHx­
;m:qaoc:rL cKeHH ~JIL:ryp. Ecxx KH ro:roBH npxsHa:r• cKHryJI.spHoc:r» B xoc­
KOJiorzqecxxx pemeux.sx aiHm:reiHOBCltHX ypaBHeaHI rpaBH:raumx ltalt ocodoe 
COCTO.IIHHe liHpa, ltOr~ deCltOHeqHHJIH CT~HOB.IITC.II nROTHOCTL KatepHH .H XpH­
BHSHa npoc:rpaHCTBa, Bpeli.II H BC.II KatepH.II Olta3HBamtC.II CBepHyTHJIH B 
cBepxropaqym :r~qxy, :ro B KHpe ceKaH:rHqecxoK B ~HK ltOJIJiancxpoBaHH.II 

' ltyJILTyp ltOHTHHYYJI H~el Ha~aeT npe~CTaBJI.IITLCS CBepHyTHK B CHHryRap­
Hym :roqxy (B TeOpHH JIB OX8CTB .:roqxa - BHpOx,J;eHHHI XOHT:JiWYYM). 'PyHltlUUI 
pacnpe~eJieHH.II BepO.IITHOCTel neHHOCTHHX npe~CTaBJI9HHI, S~aHHa.II Ha~ 
nonew, csepHyTHK B :roqxy, c:rarHBae:rc.s B npawym, cos~a.s ~a nnoTHOCTH 
BepOSTHOCTel ( B CHJIY ycJIOBHI HOp»HpOBltH) .deCltOHeqHHI BCnJieKC e,D;HHHq­
HOI HHTeHCHBHOCTH (s~eCL liH Hll8ell ~eno, .Kalt CltaSaJIH dH ~H3HltH, C ~­
~yuxnHel ~xpaxa). EecxoueqHo.Aoporol c:raHOBHTCa uepacxpw:raa no:rea­
nHaJILHOCTL, B xo:ropym cnepaynocL see npomnoe H dy~ee. Toqxa cTaHo­
BHTC.II deCKOHequo ropaqel, rOTOB.IICb lt HOBOyY B3pHBy-pacltpHTRD qepes 
BOSHHXHOBeHHe HoBoro ce»aaTnqecxoro npoc:rpaacTBa. 

CxasaaHOJIY swme HaAO )taTL npe)tlle:raym HH:repnpeTanxn. Haw npeA­
c:raBnaeTca, q:ro pa3J!Hquwe xyJ~L:rypu KHpa, dy~qH npHBe~eHH B TeCRHI 
KOHTaKT, Olta3HBallTC.II B COCTO.IIHHH, ltOTop·oe acCOnHMpyeTC.II C Tell, q:ro B 
COBpeMeHHOI ltOCMOrOHHH npHH.IITO Ha3HBaTL "60JILIUHJI BSpliBOll", H, TaltHM 
odpaSOK, B CHJIY TO!I.xe aHaJIOrHH, MOlt6! BOSHHKHYTL cynepHOBa.II xynuy­
pa, ltOTOpa.II ~O.IIXHa PIJHB9CTH lt HOBOMJ HaqHHaHHD .... HOBO I KYJILTypHOI 
BceJieHHoil. IIpe~cTaBJUie:rca oqeBH,IlUIW, qTo norinta, aanpaueHaaa aa no­
c:rpoeaxe xoanennHI, orpaaHqeaa AO :rex nop, noxa oHaxacae:rca AHHaKH­
RH, a He ltHHeTHltH H3MeHeHH.II KYJILTypu, n03TOliY OHa He liOXEIT CJIYJtHTL . 
cpe,li;CTBO!ol upe)tBH,IleHHII. TOJibltO n033HII H llaTeKaTHlta CDOC06HH OCBeTHTL 
KOHTypH MHpOB, H ode OHH -B Hamell ltaHOHe- npOHCXO~IIT HS 6eCC03Ha­
TeJILHOrO I 

Ma:re~o~aTHqecxMe noe:rpoeaxa tax xe, xax H odpasu B noasHx, oxasu­
Ban:rca T9liH CHliBOJiaMH, ltOTOpHK loiU rOTOBH npH,ll;aBaTL pasJIHqHwe, no~qac 
eosce1o1 Heox~HHHe npe~eTHHe HHtepnpe:ranHH, odora~aa :rew caMHM Hame 
npe,li;C:raBneaRe o liHpe. CpaBHHTBHDHO He,ll;aBHO ~HSHltaK c:rano noHITHo, 
q:ro ~eowetpMa so Bee~o~ uaoroodpaSHH eo ~o~a:re»arnqecxoro noHH»aHHa oxa-
3HBaeTca TeK CHllBOJIOK, qepes xo:ropul pacxpunae:rca ~HsHxa »Mpa. 3Halle-' 
HHTHJI eTaJI JI03yHr "'PH3Hlta eCTL reouetpHa", BHASHHYTHI H3BeCTHHll 
~Hsxxo» ~x.A.YunepoM (ell. 1281 ). EcnH npMsHaTL paSBHBaewue aaKH 
npe,~~;cTaBneHHII npanowepRHw, :ro npH,Ile:rc.s npHsHaTL, .q:ro H noHHlolaHHe 
cosaaHHII Taxxe pacxpHBaeTca qepes reOMe:rpan. Ho :ryt nepe~ HaKH BOSHH­
xaet BODpOC: ltalt B006~e JlaTellaTHlta liOXOT dHTb HCnOJibSOBaHa B pacmHpe­
HHH Hamero noHHllaHH.II Heua:re~o~a:rxqecxxx npodneu? Haw npe,~~;c:raBn.se:rca, q:ro 
3,li;OCL ecu, no xpaiHel Mepe, ne B03l40XHOCTH. 0,D;Ha H3 HHX -npHKJia,li;­
Ha.II :UaTOMaTI'llta. 3TO- HCnOJib30BaHHe lolaTellaTHltH ltalt .II3Hlta ,li;JI.II noc:rpo 
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uo~exel, .qyX,D;Hx codc:rBeHHO MaTeMaTHRe, HXH, no xpaiHel :uepe, Hecy­
JltOCTBOHHHX )tJIB Hee /~I/ . Btopaa- 3TO HeOXH,IlaHHO HOBaa, npe,JtKeTHaa 
HHTepnpe:ranHa uaTe»a:rnq~cxn noc:rpoeHHI, conpoBoz.~taewaa JIHIID AOdasne-. . 
HHell HOBHX nOCTyJiaTOB, OTHOCSIJltHXCSI yxe Henocpe,D;CTBeHHO It npe,ll;lleTHOI 
HHtepnpetanaH. B·~opwyJ~HpoBxe MaHHHa noxoxaH KHCnL ·sByqH:r Talt /29/ : 

Ee3YJ1Haa H~ea, XOTOpaa JI.IIXeT B OCHOBY dy,ll;yDtel ~YHAa­
lleH TaJILHOI ~HSHqecxol TeOpHH, dy~eT nOHHllaHRell ioro t 
q7o ~HSHqecXHI CMHCJI KlleeT HeltOTOPJill llaTeuarHqecKHI 
odpas, paHee He cuswBaBmalca c pea.tLHocTLm. c' liTol 
totixH speHH.II npodne»a desyli.Hol H,D;eH- ato npodJieua 
BHdopa, a He nopo~eaxa.·(e:rp.4) 

IIpodneua BHdopa- aTo odpa~~teHHe x yxe cyDteCTBYDIItel, q:m:cTol ua­
:re»a:ruxe, a He nopoX,D;eHHe Ha ee ocHoBe npHKXaAHOI!. EcnH yqecu, q7o 
JIHOrHe :UaTe:UaTRltH npH,D;epXHBallTC.II TOrO BSrna,ll;a, q:ro OHH He BH,D;yMHBanT 

.CBOHX llOCTpoeHHit,aOTltpHBallT HX (nnaTOHOBCltHA peaJIH3M), TO ~e CJie,ll;yeT 
nH OTC~Aa, q:ro uaTeMaTHxa odoraDtaer cosHaHHe qeJioBexa paHee He ysHaH­
HHMH cBKBOJIHqecxHKH noetpoeaua:ux ..... cBoeodpasHHMH uaa,D;aJiaMH, xoropwe 
110, CBOel npHpO,D;e SIBJIRDTCR apxeTHnaJ.U'I, KJIIlq?-JIH K nOHHMaHHD (B TepMHHO~ 
norHH Dura). 

3. U e JI 0 C T H 0 C T b B e p 0 Sl T H 0 C T H 0 B 0 C n p H -
H H l4 a e lol 0 r 0 M H p a • 'PHJIOCO~HSI XOJIHCTH3lla, 6y,ll;yqH BHpaXeHHOI 
Ha H3HK9 ,ltHCKpeTHHX npe,li;CTaBJieHHI, BHrJI.II~T HeyxJIDXe. llpHXOAHTC.II ro­
BOPHTL 0 TOM, qro Bee, qro MH BH,li;Hll B npHpOAe, ecu'neJIOCTHOCTL, sa­
,D;aHHaa· HaM B CBOeM HepaP.XHqecxo:u· e,JtHHCTBe- KaX,11;09 nenoe eCTL qacT:& 
dOJILmoro nenoro H T.,D;. 7SO/ • Ha .II3Hlte BepOSITHOCTHHX np~,JteTaBJieHHI 
C03HaHHe Kaz.D;Oro lleJIOBeKa 'BKJ!nqae:r B ce6a BCD CellaHTHqecKyn BceJieH-
HYD Bo Bcel ee desrpaHHqilocTH: nepcoaaxH3HpoB8.aHocu qeJioBexa, ero 
odoco!lxeaaocn OT wpa ocyll(eeTBJUietca 8 qacTHIIHOI np·oasneHHOQTH, sa­
,D;aBaewol ceneKTHBHoc±Ln-~yHitnHH pacnpe,D;eJieHH.II sepoaTHOCTel, noe:rpoeH.;. 
HOI Ha BCeM· noile CeMaHTHqeCltO~ BceJISHHOil. Bee, oneTJIHBO. He BHpaxeit­
HOe, eonpHCYTCTByeT B Hell B cyifepe'IHOM°COCTOHHHH C03HaHH.II- H qeTKHX 
rpaHun s.itecL Het. Bee - ae qacu nenoro, · a c a M. o n · e n o e , 
TO.JILKO oeodw· odpasou opraHHSOBaHHoe · e nouoDtLn qxcna.' EcnH MH roTOBLI. 
nOJI;H.IITLCSI Ha TOT·BHCOKHI ypoBeHL adc:rpaxTHOCTH, Ha KOTOpO:U Olta3aJIOCL. 
BosuoxHuw paSBHTHe teopHH uaoxecTn, To tor,Jta li O,D;Ho:uepiioe ce:Ma.arH-

-qecJtoe npocTpa~cTBO He woxeT · paccilatpiiBauca itax ·qacTL uaorouepaoro 
npoCTpaHCTBa x • ITpaB,D;a, BepoatHOCTHaa uepa, sa)taBaeMaa aa ceMaHTH~ 
x) . . "7'"'":" . .. . . • 

RsBecTaa :reopeMa (.JtOJtasaaHaa e~~te r.Kaa:ropoM) o TOM, qTo ecJIH ~~ 
liHOXeCTBO BCOX ,JteiCTBHTeJILHHX QHCeJI, 06Jia,D;all~HX liOIItHOCTLD ItOHTHyyua, 
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lleCKO~ no~e, U03BO~aeT y%e rOBOpHT» 0~ HepapXHH, ypOBBH KOTOpOI KOryr 
OT~IlaT»Ca, CKa%eK, IIHCHOK B03KO%BWX napBHX KO~H~HeBTOB Koppena~HH 
B KBorowepHOK npoctpaBcTBe H.liH xax-BH6y.JU> e111e. ,Ho ato yse ~y,JteT Hepap­
xua npoaBHeBBOCTH Toro npoctpascTBa, KOTopoe cawo no ce~e woseT pac­
cwatpHBaT»CR H KaK BaXO,lt~eeca B HepapXH116CKH paCIIH6H6HHOI ~eHOCTBOC­
TH. HenpoaBHeBaoe ceKaBTHilecxoe noHe woseT_paccKaTpHBaT&ca xax ce­
KaBTHIIBCKHI Baxyyw (3,JteC& BBKOTOpaa aBaHOrHS C COBpeweHBHM npe,ltCTaB­
H6HHeK 0 ~H3Hil6CKOW BaKyywe). B pa3BHBaewol BaWR CHCTewe npe,ltCTaBH6HHI 
HctJeaaeT aeo6xo,~~;uocn B noctpoeauu HepapxuqecKHX xnaccH(flHKaWJI ~enoro. 
~SHOBSKa - TOro ~SHOBSKa,KOTOpuR O~aeT ce6H CB060~HM,HaBepH06,BCer­
,JJ;a C~HO npe,ltCTaBHeHH6 06 HepapXHH BWmeCTOSII!HX IIJI6HOB. ilO,ltTBe£~e­

BHew aToro woryT CJIYSHT» cnoBa, cxaaaaHwe MelctepoK 3xxapTou /J I e111e 
B llY Bexe: 

11 nyma ae woxeT nepeBeCTH qero-nu6o, ctoa~ero Ba.Jt ael. R nonaran, 
liTO oaa ae woxeT nepeaecTR H ,JtaXe 6ora, cToBII!ero BHme. Ecnu ero 
H6T B .JtYme, H .ltYma Be 6narOCTHa TaX ~e, KaX OH, TO, XOHellHO, 

II ) HeJID3S OII!YTRT» CBO~OAW• (cTp.I63 

3TH Y.ltHBRTeJIDHHe CJIOBa, CKasaHHHe XPHCTHaHCKHl4 WWCJIHTeJieW B, cpe,lt­
BH6 BeKa, BOCDpOHSBeXH aanpe111eHHYD H, Ka3aHOC», 3a6HTYD B TO Bpewa 
rHOCTHilecxyn WWCJI&. 

Y. ~!W!!mii!!l~MellaHHIJ 

CxaaaHaoe a,Jtec» He woxet paccKaTpHBaT»ca xax Teopua coaaaaua, 
ecnu o6paa~ou aay11aol TeopHH CIIHTat» TeopeTKtJecxue no~TpoeHHa B ·~uau­
xe. llpH H3Yil6BHH C03HaHHS H6B03l40SHO OCYII!6CTBHT& 3XCnepKM6HT, XOTOpWI 
CTaBHJI 6u TeOpHD B YCJIOBHR pHCKa (xax 3TO HUeeT l46CTO B ~H3HXe).ITpaB­
,JJ;a, caua uctopua Bee Bpeua Be,JteT axcnepuweHT Ha.Jt qenoBexow. Ho 3TOT 
axcnepuweHT HHKor.~ta ae nnaHHpyeTca xax Hayqawl, er? peayn&TaT Bcer.~ta 
ocTaetca Heonpe.~teJieHaww, T.e. O,JJ;H03HaiiHO He Hatepnpetupyewww. OH B 
CBOel CJIOxHOCTH BCer,JJ;a OKa3WBaeTCS e,JtHHCTBeHHYW H HeUOBTOpHUWl4. C 
onpe.~teJieBHOI yBepeBBOCT»D,noxaHyl, WOXHO TOHhKO YTBe~aT», liTO HCTo-· 
pua pa3BHTHa xyn»Typ ae npoTHBopeiiH~ ~YB.~taweatan&aouy .JtRa sac npe.~t­

ctaBHeHHD 0 CUOHTaHHOCTH'B- pacKpYTHH,C03HaHHS. Ho, KOH61lHO, R 3,JteC& 
WOSHO HCKaTh (rOBOpa B TepKHHaX COBpeweHHOI ~H3HKH) CXpWTHe napawetpW. 
3Ta UOUHTKa OTHD,JU. He HOBa: 
"A y BaC H BOJIOCH Ha rOJIOBS BCe C0~8HH11 (.liyKa, 12. ?). 

TO H UHOX6CTBO TOileX npOCTpaBCT;a 'Rn. 5r,Jte T1.- BaTypaJIDHOe IIHCJIO) 
o6na.~taeT Taxxe WOII!HOCT»D KOHTHByywa 127 
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paaBe cxasaHaoe Tax ae 6uno o6pall!eHHew Bee K Tew %e cxpsTYK 
napaweTpaY? HO ~a Toro, XOYy OTXpYJiaC» B03l40%BOCT& BepoaTHOCTHOrO 
wumneHHS, ecTeCTB6HHO, XOileTCS OT~pOCHTh 3TOT O~BeTmaH&I ,IJ;6T6pKHBH3l4. 
c TOIIKH apeaua cTporo wwcna~ero ylleHoro, BocnHTaaaoro aa coBpeweaaol 
xormte, aeaayllHa yxe caKa nonwTxa nocTpOHT» Hayqayn Teopun coaHaJIHR. 
qTo6H pemHTD 3TY 3MallY, MY .lt0JI%BW BYITH Sa npe,JteJIW C03HaHHS . -
no.JtHanca aa ypoBeH» wetacoaaaaua •. Ho peanHCTHIIHa JIH Bepa B azy 

80awo%Bocn? cxasaaaoe B aTol pa6oTe-.ae donee, 'lew oTxpoBeHHaa no­
nwTKa B03pO,ltHTh H a T Y p @ H JI 0 C 0 @ R lD . X) • H. liTO HHO_e WOX-
80 c,JteJiaT», H3yllaa coaaaaue? Mw npe,ltJIOXHJIH KH~ o coaBaBHH, aanucaa­
BHI sa Bay11aow aawxe. Oa woxeT nu6o noapaBHT»ca, nu6o Be noapaBHT&ca. 
~pyroro xputepua a.~tec» seT. 
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TIPHHIU!IIH OEIUE!t TIDPH.H OTHOC.HTEllbHOCT.H B KOHTlliCTE 

PA3B.HT.HH COBPEMEHHOfi ~H3.HK.H 

B.H.llepBymHH 

06i>e,mmemmli HHCTRTYT .fl;ll;epH!:DC RCCJie.n;oBa.Imii, ,lfy6Ha 

BBe.IIeiDie 

"··r TeopetHK, B xaqecTBe 
~YHAaYeHTa,Hy~aetCH B HeKOTOpYX 
06ntHX npeAUOJIO:!eHHHX, TaK Ha3H­
BaeMHX npHHUHnax, HCXOAH H3 
KOTOp!iX,OH KO:!eT BHBeCTH CJieA­
CTBHH ••• " 

/I/ A. 3RHmTeKH _ , T • IV, CTp.I4 

KoHTYPH 6y~nteK eAHHoK ~H3HqecxoH TeopHH yJEe woJEHo pa3JIHqHTL. 
0Ha OCHOBHBaeTCH Ha eAHHHX npHHUHnax IlOCTpOeHHH BCeX B3aHKOAeRct­
BHK, B TOM qHcJie rpaBHTaUHOHHOrO. KaK 3TH npHHUHil!i B03HHKJIH? .H KaK 
npOH30mJIO HX CJIHHHHe C npHHUHilaKH 06nteK TeopHH OTHOCMTeJILHOCTH (OTO) 
3KHmTeRHa? - 3TH BonpocH CTOHT B UeHTpe HaCTOHnteK CTaTLH. M!i 6yAeK 
06CJXAaTL, B OCHOBHOK, HCTOpHD HAeK, a He HX JIOrHqecKHe CJie~CTBHH. 
TaKaH 3aAaqa ~onyCKaeT HeCKOJILKO CB06o,IJ;HHtt CTKnb HanOEeHRH. 

B OCHOBHOK peq& noAAeT 0 npHHUHnax TeOpHH THrOTeHHH 3HHmteRaa. 
~pyrHX TeOpHH THrOTeHHH Mli 6yAeK KaCaTLCH B TOR uepe, B KaKOA OHH 
onHpaDTCH aa KPHTHKY HCXOAHHX HAeK OTO. 

.Hctop~ecxHK aHaJIH3 ~H3HqecxHx HAeA 6yAet, no-BHAHKowy, 6onee 
. IlJIO~OTBOpHHK, eCJIH TaKOA aHaJIH3 OCHOBHBaeTCH Ha COBpeKeHHOK IlOHHKaHHI 
HCXO~HHX IlOC!iJIOK TeopeT~eCKOrO OilHCaHHH npHpOAJi. 

HanoMHHK, qto B AO-HLDTOHOBCKOA ~H3HKe 3THWH nocHJIKaWH 6HJIH 
3MilHpHqecKHe·saKOHH, a IlOCJie HLDTOHa- ypaBHeHHH ~BHZeHHH. B HaCTOH­
ntee BpeWH HCXO~HHKH AJIH IlOCTpOeHHH ~HszqeCKHX TeOpHR HBJIHDTCH npHHUH-
Il!i CHMMetpHH. 
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0CH OBHHe YCHJIUH ~H3HKOB HanpaBJieH!i Ha IlOHClt. a~eKBaTHHX IlpHpo~e 
rpynn CIUIMeTpHK, a IlOCTpOeHHe KJiaCCHqecKHX H KBa.HTOB!iX TeopHA no 
cyll!eCTBY CBe,IJ;eHO It KOHCTpyKUHH COOTBeTCTBYDIItHX npe~CTaBJieHHI Ha_R~eH­
HHX rpynn. TaKOA CTHJIL.M!imJieHHH 3AHmteRH IlJIO~OTBOpHO npHKeHHJI ~JIH 
cos~aHHH HOBHX ~Hs~ecxmc teopHH GTO H OTO. (B nilc&ue x M.Conoimay· 
31HmteHH no~qepKHBaeT HanpaBJieHHH IlOHCKa HK9HHO npHHUHilOB IlOCTpOeHHH 
"3aKOHOB npHpOAJi", a He CaKHX "3aKOHOB" /I/ ) • .HCTOpHD B03HHKHOBeHHH 
3TOrO CTHJIH KHmJieHHH B COBpeMeHHOI Hayite HCCJie~oBaJI ente aKa,lteKKK 
B • .H.BepHa~CKHR·/2/. 3~ec& KO:!HO BCilOMHHTL 3pJiaHreHCKyD nporpauwy 
Knellaa, pa3BHTHe teopHH rpynn llH, KpHctannorpa~HD ~e~opoBa, patlom 
A.llyaaxape no teopHH OTHOCHTeJILHOCTH, npo6Jiew rHJI&tlepta, nocne~aHe 
pa60TH ll&epa KDpH, KOTO~K "BnepBHe yKa3aJI, qTO npHHUHn CHWKetpHH 
HBJIHeTCH OCHOBHW ;via BC9X IJJH3l{qeCKHX HBJieHHK"/2/ H T.~. MH 6y~eu 
npHHHWaTb "CTHJIL M!imJieHHH", OCHOlBHHHli Ha npHHUHnax CHUWetpHH, KaK 
HCXOAHHK 3MnHpHqecKHA "!flaKT" B pa3BHTHH CaYOI HayKH, He06XO~l.IOCTL 
KOTOporo . "~OKa3aHa" ero Y~B)Te JlLHOli IlJIOAOTBOpHOCTLD He TOJILKO B !Jla-
3HKe, HO H B ~pyrHX Hayxax X • . 

I. 06maH TeOpHH OTHOCHTSHDHOCTH 

A) OT "RBJieHHR II K "npHHUI{UaM n.' 

CneuHaJILHaH TeOpHR OTHOCHT8JILHOCTH (CTQ) B H3B6CTIIOM CM!iCJie 
6HJta JtorzqecKHM CJie~CTBHeM npHHUI{UOB CHMMeTpHH 3JI8KTpO~I!aMHKH 
~apa~eR-MaxcBeJIJia. EoJteerJiy<loxoe peJtRTHBHcTcxoe noHHMaHHe aJteitTpo­
uarHHTHoro B3aHMOA8HCTBHR MatepHH CTHKYJIHpOBaJIO IlOHCitH aHaJIOrHqHoro 
nepecuotpa teopHH rpaBHTaUHH H&DToaa. lloRcx peJIRTHBHCTcKH:ic npHHUH­
noB. TRrOT8HHR <1HJI TOR ycTaHOBKOH 3HHmTeAaa, ItOTOpaSi BHrO,li;HO OTJIHQaJia 
ero OT ~pyrHX HCCJie,li;OBaTeJieA TeOpHH rpaBHTaUHH. .HCXO,li;HHe H,ll;eH TeOpHH 
3AHmteHHa <lHJIH no.n;rOTOBJieHH Taitze BCeM XO,li;OK pa3BHTHR HeeBitJI~OBOH 
reoMeTpHH XIX BeKa, pa<lotaMH llo<laqeBcKoro, PHKaHa H ~p~ uateuatHKOB. 

8HHmTeia CyYeJI B CB06K TBOpqeCTBe MaKCHKaJILHO HCilOJIL30BaT& H 
0Tpa3H:t"L MHpOB033p6HHe CBOeA 3Il0XH. .H B 3TOK .. ero KO:!HO CpaBHHTL C 

.HLDTOHOM. 

C APYroA CTOpOHH, H3MeHeHHe Hayqaoro KHpOB033p6HHR B nponecce 
pa3BHTHR !flH3HKH. ,.n;onycKaet He0<1.1l3aTeJl&HOCTL UOJIHOrO paa;ieJleHHR B3rJlJi;. 

;)-;:B---. . " 
HBO,ll;,. ·cTaBmHH pyKOBO~S!DtHM. npHHUHilOK COBpeMeHHOn MaTeMaTHKH, 

COCTOHT B CJieAJDnteM: BCHKHK pa3, KOr~a BaM npHXO~TCH HMeTL ~eJio· C 
HexotopYu o6MKTOM :L , Ha,I(ElJleHliHM ctpyxtypoH, nonHTaRtec& onpe:­
AeJIIITL r.wnny ero aBTOMO~H3MOB ( T .e. rpynny, 3JieMBHTOM KOTOpoH 
HB~DTCH npeo6pa3tlB8HHH).· octaBJIHD~!!He '6es H3MeHeHHH Bee CTPYKTYPHHe. 
COO.THomeHHH) ". r.BeHJIL 3/ • . " 
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I 
! 

.ItOB 3l!HmTeRaa aa np11HU11nH. OTO B uoMeHT ee B03HHKHOBeH11H, ,~taxe ecn11 
caMa OTO np11HHTa des BCHK11X nonpaBOK. Be,~tb ,~tJIH Taro, qTo6H np11HHTb 
uexaH11KY 11 Teop11D rpaB11TaU1111 HbDToaa, aeo6saaTeJibHO pas,~tenHTb ero 
TeononqecK11e y6eueH11H, xoTH OH11 curpan11 He ueaee pemaDeyD ponb, 
qeu "Haqanan EBKJI11,Ita 11 eCT6CTB6HHOHa.yllllli9 B3rJIII.I{H HbDTOHa. llama 
. 3a.~taqa 11 3aKJIDqae~CH B TOM, qT06H TipOCJie,It11T~ KaK TIO Mepe.pa3B11T11H 
"HenpeXO.ItHIIIee" B np11HU11nax OTO OT,It6JIHJIOCb OT "BpeueHHOro" (no.KpaR­
HeR Mepe, C COBpeMeHHHX no3HU11lt). . 

C~opuyJ~Hpyeu Kpauo oc HOBH nocTpoeH11H OTO B nep11o,~t ee B03H11KHO­
Bemm. 

I. Ilp11HU11TI OTHOC11T9JibHOCT11 B nor~eCKOlt cxeue OTO., B KOTOpoR 
OTHOC11TeJibHOCTb CKOpOCT11 11 nOJIOX9H11H (T.e. HHBap11aHTHOCTb ~113HqeCK11X 
ypaBHeH11lt OTHOC11T9JibHO npeo6pa30BaH11lt rpynnH Hopeaua-IlyaHKape) onpe­
,~teJiaDT reOM6Tp11D nceB,It06BKJI11,ItOBOrO TipOCTpaHCTBa-BpeMeHHo 

2. Ilp11HUHn 3KB11BaJieHTHOCT11 - paBeHCTBO 11HepTHOlt 11 rpaB11TaU110H­
HOR Mace, KOTOpoe 11,ItOnycKaeT 11H06 BRPaxSHHS ~ORMbHOH 3RBRBa­
JI6HTHOCT11 YCKOp6H11a 11 rpaB11TaU1111 11 (3l!HmTelta• iuJIJJCTp11pyeT 3TO nOJIO­
XeH11e LIHCJieHHHM 3KCnepHMeHTOM C JI11~TOM). 

3. 0THOC11TenLHOCTb ycKopen11a - npe,~tnonoxea11e 3ltaruTeltaa, qTo 

np1111U11n 3KB11BaJI6HTHOCTH 113HaMeHyeT" TipHMOe o6o6ut6Hlfe npHHUHna OTHO­
CHTeJILHOCT11 Ha CHCTSMH KOOp,!tl!HaT, ,ItBHxyutHXCa HepaBHOMepHO OTHOCHT9Jib­
HO ,~tpyr ,~tpyra. 

I:l3 3THX Tpex nyHKTOB MO!!CHO BHBeCTH TOX,It6CTBO- reoMeTpHH 11 · 
rpaBHTaUHH. ,llel!CTBHTeJILHO 1 

11 0THOC11TeJibHOCTb YCROperum" SCT:& 6~!06 
nOHHTRe, HO "YCKOp6HH6 11 CBa3aHO C rpaBHTBUHeltno nyHKTY 2, a 110THO­
CHT9JibHOCTL ·~ cor nacHo nyHKTY I, onpe,~tenaeT reouetpKD np~cTpaHCTBa. · 
0TCD,Ita yxe MOXHO C,IteJiaTb BilBO~ 0 e,ItKHCTBe reoMeTpHH 11 rpaBKTaUHH. 
Ho peanLHO Bee 6uno ae TaK npocro. Hapa,Ity c nyHKTaMK I-3 nyxno ynoua­
HYTL npKHUKn COOTB6TCTBHH C TeOpKelt HLDTOHB1 BKJIJJqeaKe H90,ItHOpO,ItHHX 
rpaBKTaUHOHHHX noneR 11 ,~tpyrlle apryMeHTH 1 npKBe,ItmHe 3~HruTeRHa· OT 
11 0THOCHTeJibHOCTH YCKOp6HHH 11 K npKHUKny 06utelt KOBapllaHTHOCTH 11 KOII­
uenUHH OTOXAeCTBJI911Ka rpaBHTaUHOHIIHX nOT911UKaJIOB C KOMTIOII9!1TaMH MeT­
p~eCKOrO TeH30pa. "TeM CaMHM npo6JieMa rpaB11TaUH11 6HJia CBe,IteHa K. 
q11CTO MaTeMaTuqecKolt" /I/ (T.4, CTp.353): HanHCBTb ,ItH~epeHUHaJILHHe 
ypaBHeHKa ,ItJ~a MeTpllqecKOrO T9H30pa, 11HBapHa11THHe OTHOCHT9JILHO 06ute-· 
KOBapHa.HTHHX npeo6pa30BaHKlt" /I/ (T.4, CTp.282) • TaKaH nporpaMMa 11 
6una nocTaBneaa 3RamTeltaoM nepe,~t ~H3HKaMK 11 MaTeMaTHKaM11. 

E) OT "npHBUKnoB" K ypaBHeHHHM 

3Ta qaCTb HCCJie,ItOBailHH Tpe60BllJia B OCHOBHOLI MBTeMaTKqecKHX 3Ha­
Hlflt 11 JioruqeCK11X.BHBO,ItOB. 3RHIIITeRny (B COTpy,ltHHI~eCTBe Ha onpe.neneli­
HHX 3Tanax C MaT9U8.THKaMH) 11 ll63aBHCIDAO rHJIL6epTy y,~taJIOCL nonyqHTL 

ypaBH6H11a rpaBHTaUHOHHOrO nona, HHBap11aUTHH6 OTHOCHTeJILHO 06uteKOBa­
pHaHTHHX npeo6pa30BaH11R. 0TM9TI1M pOJib 'B3aH:WHOrd BJI11aHKa 3RHmTelt!la 11 
r11Jib6epTa .npyr Ha .npyra np11 nonyqeH1111 ypaBHeHHI OTo.·/4/. 

EcJIH 32HmTelny 6eccnopao npHaaineXliT npHHUHn o6uteR.KoaapHaHTHoc­
TI1 1l ~11311qecKaa nocTaliOBKa 3a~q11, TO r11JIL6epry np11Ha,ItJI9X11T BHBO,It 
ypaBH6H11R 113 Tpe6oaaHH2 o6utel KoBapHaHTIIOCTH H aap11aUHOHHoro np~nu11- . 
na. 3TOT BHBO.It 1 npe,~tBOCXHTHBmHR UeTO,ItU COBpe:weHHOlt TeOpHH n~na, CTI1-
MYJII1pOBaJI ,~toKaaaTeJibCTBO aaaueHHTHX Teopeu.HeTep. 

BHBO,ItU: · 

ITpH on11caHHI1 OCHOB OTO MH p83J1Kqaeu ,ltBa 3Tana: 
A) 0TKpHTH6 "npHHUHna 06Dtel KOBapH8:JI~HOCTH 11 • 

E) nor~eCKHlt BHBO.It ypaBHSHHlt OTO 113 3Toro TipHHUHna. 
BaxaeRmHMH 3JI6MeHTaM11 OTKpHTHa ~CXO,ItHOI CHliMeTpHH 6HJI11 nepe-

q11CJI6HHHe Bume np11HU11nH i), 2), 3). Koauenu11a oTouecTBJieH11a rpaBH­
TaU11H.H reoueTp11H, no.nroToBneaaaa pa6oTa:wH Ho6aqeBcKoro, PHMaaa H .np., 
B03HHKJia Ha nepBOM 3Tane y 32HIIIT6RHa KaK JIOrl!'leCKOS CJie,ltCTB119 np11H­
UI1nOB OTHOC11T9JibHOCTH H. 3KBHBaJie!ITHOCTH. 

2. "TeoyHa_!arQ.TSIDU!" 

B 20-e .rr •. na ocaoBe uo,~tenelt pacmHpaDuteRca Bc~eHHoft ~PH.ItU8.Ha 
aoan11Kna penaT11B11CTcKaa xocuonorHa.·xa6n B I929 ro,Ity aKcnepHMenTanLno 
no,~tTBep.n11n pacmHpeaHe.BcaneHHoft.· 3ltnmTelta 11 ero coTpy~HHK11 paaBRHR 
reoueTpuqeceyD KOHUenuHD TIOCTpOeHHa S,ltl'IHOI TOO pHR nona. Bee. 3TO 
cnoco6cTBoaano saKpenneaHD JiorzqecK11X H ~H3H~ecKHX ocaoB OTO B.Tolt 
~opue, B KOTOpOR HX C~OpMYJIHpOBaJI 3l!HmT6ltH. 3Tl'l X6 ro.nw 03HaMe!IOBa­
JI11Cb B03HHKHOBeHHeM KBaHTOBOR M6XaHHKH (I925-26 rr.) H KBaaTOBOI T60-
pHH nona (I927-30 rr.). Konuenu11a npHHUHnoa cHMMeTpHH 6una ~opuneaa 
B KBaHTOBolt TeopHR ,llHpaKoM, BeltneM, BHraepoM, ~OKOM·H ,~tp. B qeTKHe 
nOHSITHH rpynn CHMM6Tp111.H HX npe,ItCTaBneHHlt~ ,llHpaKOM·6HnO Halt,ltel!O 
cn11nopnoe npe,~tcTaBnenHe rpynnu IIyanKape, npe,~tcKa3HBaDmee·cyutecTBOBa­
HHe TI03HTpona, If npe,~tnoxena COBpeMSII!IaH cflopMa ~BBIITOBOlt 3}!6KTp0,1tHilaMH-

. KH, KOTOpaH B CBOD oqepe,~tb CTHMYJI11pOBaJia T60pHD CJia6HX B3BHMO,It6RCTBHI 
~epMH. 

HaqHHaa c I9I8 r •7 BeRnb nuTancSI nal!TH reoMeTpHqecKHe npHHUHnH 
nocTpoenHa aneKTpO,~tl!llaMHKn, T. e. o6panrn a11anorHD 31-l!lmTelt!la. CTO. H 
OTO. IIOIIHTIW: BeRnS! yaeJiqanHCb ycneJCOM TOJibKO nocne cos,~tru!HH KBaliTO­
Bolt MSXBIIHKU. Kn!o'!OM K ~OpMynl!pOBKe reOM6TpUqecKoro npHllllHTIB nocTpoe­
H11H 3JieKTpO,!tHHBMHKH (113B6CTHOrO celtqac KaK npHHUHTia·JIOKaJibHOlt KaJIH6-
IJOBOqi!Olt cuMMeTpl!H) ,~tJISI BeltnSI aB~JIOCb nepeonpe.nenenHe KBaHTOBo-uexa­
auqecKoro onepaTopa uMnynLca npu HanlfqHu aneKTpoMarHnTnoro nona. 
TaKoe nepeonpe.nenenue .6uno .~tano cJ?oKOM B 1927 r. EonLman pon1> <fla,sonux 
(KaJI116pOBOqiiHX) npeo6pa30BaHHlt B KBaHTOBOI TeOp11H no.nqepKHBaJiaCb 



Taxze. B padoTax <R.JloH)l;OHa, xoTopLII B ,~ta.JI:&HelmeM ycnemHo npH:ueaHJI 3TH 
npeodpa30BaHHH B TeOpll:H CBepxnpOBO)l;H:UOCTH. D COBpeMeHHOM BH)l;e npHH­
~n ItaJIHdpOBOIIHOI HHBapMaHTHOCTH H3JIOJ:8H B XHHre BeiJIH / 6/, BHOY­
~eHHOH B I933 r. TaXHM odpa30M 1 B reHe3HCe "xaJIHdpOBOIIHOH HHBapMaHT­
HOCTH" B paBHOI :uepe yllaCTBOBaJia H OTO, CTHMYJIHpyD~aR OOHCX npHH­
UHOOB OOCTp08HHH 8)l;HHOH TeOpHH rpaBHTaUHH H 3Jl81tTpoMarHeTH3Ma 
(I9I8-I9 rr.~ H ItBaHTOBaH :uexaHHita 1 ycTaHOBHBmaH.~OpMy ~30BOH HH­
BapHaHTHOCTH, nocpe,li;CTBOM ~OltOBCXOrO _nepeonpe,li;8Jl8HHH onepaTOpa HM­
nyJI:&Ca B npHCYTCTBHH 3Jl81tTpOMarHHTHOro OOJIH. 

Ha ~oae paaBHTHH XBaHToBoH teopHH cTana npoaBJIHT:&ca TeH)l;eHUHH 
nepecMoTpa ocHoB OTO. llru160Jiee srpiWM npe,u;cTamtTeJieM aTo:ll TeH.u;e~ 
dun B.A.<Rox 171 , xoTopuH npHHHMaJI axTHBHoe y11acTxe H B pa3BHTHH 
OTO. (EMy npHHa)l;nexHT od~exoBapMaHTHaa ~opMyJIHpoBxa ,li;HpaxoBcxoR 
TeopHH aJieXTpoaa H HM BHBe)l;eau ypaBHeHHH )I;BHxeaHa H3 ypasaeaxl OTO 
H83aBHCHMO OT padoTH 31HmTeiHa, HH~eJI:&)l;a, ro~MaHa). B KPHTHII8CKHX 
3aM811aHHHX <}oxa, KOTOpHe dUJIH OO)l;)l;epxaHH ByraepoM jqj , dUJIO HCHOe 
noaHMaaxe Toro ~xta, liTO rpynna ITyaaxape B CTO Hrpaex coBepmeaao 

,ll;pyryD ~H3HIIecxyD pon:&, 11eu od~exosapHaHTHaa·rpynna B OTO. 
<Rox yTBepJW~.eT 171 : 

a) llpHHUHIT 3KBHBaJI8HTHOCTH He OTpaxaeT"OTHOCHTeJil:,HOCTH ycKopeHHJI". 
d).Ca:uo OOHHTH8 11 0THOCHT8Jl:&HOCTH ycxopeHHH" HHIIero Od~ero C 

11 0THOCHT8J!:&HOCT:&D CKOpOCTH" He HM88T 1 a HOCHT )l;HHaMHIIeCKHR xapaKTep, 
B TOM CMUCJie, qTo HHBapHaHTHOCT:& ypaBH8HHR 1 OTHOCHTeJI:&HO npeodpa30Ba­
HHI Od~eKOBapHaHTHOR rpynnu HBJIH8TCH nlim:& ,li;HHaMHII8CKHM (3BpHCTHII8CKHM) 
Cp8,li;CTBOM BB8)1;8HHR rpaBHTaUHOHHOrO OOJIH C OOMOm:&D reoMetpwqecKHX Be­
JIHIIHH1 OOHBJ!HD~XCH npH TaKHX npeodpa30BaHHHX. 

Te:u caMHM 4ioK nepellepxHBaeT nyaxxu I) H 3) (paa,JteJI I), H, doJiee 
TOro,-npe,li;JiaraeT H3M8HHT:& CaMO Ha3BaHHe "06~aa TeopHH OTHOCHT8Jl:&HOC­
TH11 Ha 11TeopHD npOCTpaHCTBa 1 BpeMeHH H THrOT8HHH 11 • 

IfCXO,ltHH:U nyHKTOM llOCTp08HHH "TeOpHH THrOT8HHH"· ,ltJIH 4ioxa dHJIH: 
I)-PaBeHCTBO HHeptaoH H rpaBHTaUHOHHoR Mace, HJIH e)l;HHaa np~po­

)l;a THrOTeHHH H HHepUHH. 
2) InnoTeaa 0 pHMaHOBOM xapaKTepe npOCTpaHCTBa-BpeMeHH, OTKJ!O­

H8HHe KOTOporo OT reOM8TpHH OJIOCKOrO npOCTpaHCTBa OOHCUBaeT OOJIH TH­
rOT8HHH (T.e. 11TOJ:,lt8CTBO reoMeTpHH H rpaBHTaUHH"). 

llpHHUHny Od~eR KOBapHaHTHOCTH npH 3TOM OTBO)I;HTCH JIHm:& H83HaiiH-· 
T8J!:&HaH "3BpHCTHII8CitaH" pon:&. YcTaHOBHB paaJiwqauJ ~H3HIIeCKHH CMHCJI 
rpynnu llyaaxape H od~exosapHaHTHOH rpynnH, <Rox otpa3HJI _a)l;ec:& TY 
nporpeCCHBHYD TeH,ll;eHUHD B TeopeTHIIeCKOH ~H3HKe 1 KOTOpaR OOJIYIIHJ!a paa­
BHTHe B padoTaX Rara, MHJIJ!Ca 1 YTHHMH 1 RHddJia H ,ll;p. 1 OO)l;rOTOBHBillHX 
cospeMeHHoe noHHMaHHe npodneMH e,JtMHYX TeopHH. ITpHaaasaa xpHTHKY 
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i}OKOM OCHOB OTO CB08Bpe:ueBHOI H llJIO)l;OTBOpHOI 1 MY ~OXIBH npH3HaT:& 
taKJ:e, .qTO q;ox 11BM8CT8 C BO~OR BUOX8CHYX H pedeHxa", a HM8HHO npHH­
~ od~el xosapHaHtHOCT_H (xoxopwl .dUJI OCHOBHH» ~a BHBO)I;a ypaJHeHHI 
OTO no fHJI:&depty) • ilOHBTHe. rpynnir Y CROKa HOCHT BCno:uoraTeX:&HYD pox:& 
no otaomeHHD x ypasHeHHRM OTO. C TOIIJtH apemta::rHoceo.llorMecltHX · 
yctaHOBOX 31HIIT81Ha, ~R XOTOporo HCXO~HOI ~H3HQ8CXOI pea.II:&HOCT:&D 
RBJIRJ!HC:& rpynnu CHMMetpHH1 CROX OfiYCTHXCR Ha Ctynea:&. HHJ:e lt ypaBHe­
HHRM"• OtpHnaa nyHKTH·I) H 3) OCHOB OTO, q;Olt 1'8» He :ueaee OCTaBHX HX 
JIOrHq8Clt08 CX8)l;CTBH8: KOHU80UHD OTOJ:,lt8CTBJI8HHR 1 yxa3HBaR Ha )l;HHaMH­
qeCKHI (a He reOKeTpMeC&HI) CMHCJI Od~eltOBapHaHTHYX npeodpaSOBaHHI, 
<Rox npocxo noctyJIHpoJan reo:ueTpMecxyD TpaxtoBxy rpaBHtanHH, a He 
BHB8JI ee1 Kalt 31HmteiH,H3 npHHUHllOBo il03TOMy TOQHO TaK xe, KBX WOK 
BH~ex "omHdxu• 31HmTelaa yze B Ha3BaHHH "OTO•, voxao yc:uoTper:& •xo­
rMecxyD H800CX8)1;0BaT8XI>HOCT:& 11 XpHTHXH q;oxa B CaMOM Ha3BaHHH·ero 
ltHHrH '"TeOpHR npoorpaHCTBa, Bp8ll8HH H taroteHHR" • Ho "OliHdKH" H "xo­
rwqecxaa H800CX8)1;0BaT8J!:&HOOT:&", B3RTH8 B KaBHQKaX 1 OtpazaDT 3)1;80:& 
Jmii11,:peaynuax aa:ueHeHHa Boero Hayqaoro :uapoJoaapeaHa B nponecoe ero 
pa3BHTHR 1 H He MOryT dYTI> OOCTaBJ!8HH_B BHHy HH 31HMT81Hy1 HH CROXy, 
oda OHH CJI8,l!,OBMH !llH3H'l8CltH:U ... npa,u;CTSBJ18Hl!m4 CBOElrO BpEIMem!. 

BHBO)I;Y 

PaaBHTHe XBaHTOBOI TeopHH npa1exo K ~op:uynapoBxe npHHUHna KaJIHd­
poBOIIHOR HHJapHaHTHOCTH (Beln:&,I9JI r.), a TaKJ:e K,H3M8H8HHD OOHHMaHHR 
OCHOB OTO CO CTOpOHY.T8X yqeaux, XOTOpYe pa3BHBaJ!H RBaHTOBH8 npe,li;CTaB­
J!8HHR o CHM»erpxx (q;ox, BHrHep). CYT:& axax aa:ueHeHHA saKJimqanac:& B 
BHRCH8HHH TOrO OdOTORT8J!I>CTBa 1 'qtO rpynnH llyaHxape H Od~eKOBapHaHTHaR 
rpynna HrpaDr paaHue !llHSHqecxHe poJIH npH noc-rp9eHHH CTO x OTO coor­
JetctBeHHo. Ha axo:u OCHOBaHHH <Rox noxaaax •annmaopaocr:&" .ltOKa3aTen:&ct­
Ba 31HmteiHOM TOlt,II;80TBa reo:uerpHH H rpaBHTaUHH. ECXH nOCTaBHT:i. npHMOI 
Bonpoc:· ltTO npaJ? q;Olt HJIH 31Hmtela? ,TO Ha )l;aHHOM 3Tane MU )l;OJIJ:HH

1 

xax dyATO, npH3HaT:& npaJoTy <Roxa. Ho TOr)l;a B03HHxaer· ~pyrol Bonpoc: 
noqe:uy 31HmTeiH 1 . HCXO)l;R H3 HenpaBHJI:&HHX OOCHJ!Olt1 OOJIYIIHJI npaBHXJ.HH8 
peayJI:&TaTu, xotopue q;ox BHHYXAeH nocTynHpoBaT:& xax axc~o:uy, He .ltOdaB­
xaa lt HHM HHIIero npHHUHOHaJII>HO HOBOro? . 

3 •• KanHgp_om!!li.!! nqxa 

_COBpe:ue&HOe llOHHMaHHe npHH~OOB HHBapHaHTHOCTH B TeOpHH noxa 
crane ~opuHpoBat:&ca, HaqHHaa c_padoru Eara H MHJIXca 191. B HX pado-. 
Te Her CCYJIOK Ha Be!Jia,· no T8M ze npHIIHHaM 1 no KOTOpuv MY He CCYJ!ae:u~-­
CH Ba MaKCBeJ!Jia HJ!H <}apa,ll;ea, ynOMHHal 9Jl81tTpO,li;HHaMHXy.(Pox:& Belxa .. 
.ltocraroqao noxHo ocBe~eHaB odaopHol c-rane ca:uoro Eara /IO/ ) • .no 
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cnx nap B nnTepaType flHra H Mnnnca HHOr~ cqnoraDT po~oHaqan&HHXaWH 
npHHUHna KaXHOpOBQqHOI CHMMeTpHH: Oy~eT Oonee BOpHHW CKa3aTL, qTQ OHH 
oOoO~HXH BOIHOBCRfD HHTepnpeTSUHD KanH0pOBQqHOI rpynnw npeo0pa30BaHHSI 
B 3X8KTpO~HaWHK8 Ha H30TOnnqecKyD rpynny HHBapHaHTHOCTH CHHLHHX 
B3aHWO~OICTBHI. (Bee a~pOHH KHacCH!llHUHPYDTCSI no yYHLTHimetaM, KOtopwe 
xapaKT8pH3JDTCSI COXpaHSID~MCSI KBaHTOBHJ4qHCHOW- H30CnHHOM, qTQ COOT­
BOTCTByet HHBapHaHTHOCTH OTHOCHTOHLHO Bpa~eHHI HSOCDRHa). CytL pa00TH 
flHra H Mnnnca saxnmqanac:b B Tow, qTQ OHH, cne~a BeRnD, npe~nounn 
BapHaHTHOCTL CHHLHWX B3anM0~8!CTBB! OTHOCHTOHLHO He3aBHCHMHX Bpa~e­
HHI H30TOnnqecKOf0 CnHHa BO BCOX TQqKaX npocTpaHCTBa-Bpe:u:eHll. 'tJtOOW 
oOecneqHTL HHBapHaHTHOCTL narpaHXHaHa B·cnyqae XOitaXH3aUHH Bpa~eHHI 
H30CnHHa, B03HH1ta8T HeOOXO~HMOCTL BBe~eHHSI ~OnOHHHTOHLHOfO "KOMnOH­
CHpyD~ero" !llnsnqecitoro non11, asoBpa.Jl{eHHe xotoporo xo:u:nencnpyeT ne­
HBBapHaBTHYD qacTL narpaHxnana MaTepnn. Pacmnpenne oOuqHoR nsotonn­
qecxoR CHM:U:OTpHH ~0 XOltaHLHOI HO B8~8T K HOBHM 3aKOHaM coxpaHeHHSI, 
a naxna~BaeT aBnoe orpannqeHne Ha BSanuo~eRcTBna noxal: taxol npHH­
UHn CHMM8TpiDI Ha3HBa8TCSI ~BaWHqecKolt CnuYeTpnel (B OTHHqne OT npHH­
UHna HHBapHaHTHOCTH, npHBO~~ero It SaKOHaM COXpaaeana, ltOTOpHR Ha3H­
BaeTCSI anreOpanqecitoH cHMMeTpHel). liDOyD anreOpanqecityD Cl!UlletpnD 
MOlltHO HOK8.HH30BaTL (T.e. pacm~pHTL '0 'HHa:U:UqecltOit~ BBO~II COOTBOTCT­
BYD~Ue xounencupyD~He non11. YTHSI:u:a II noita.san, qto TeopHil rpaBnta­
UHH 31HmTeiHa BOSHHitaeT B pesynLTaTO HOKaHH3aUHH rpynnu ilyaHKape, B 
xoTopoH none uroteHHSI Hrpaet ponL ItouneacnpyDJJtero_nonSI. A KHOOn 1121 
cyuen peannsoBaTL nporpauuy noitanHsawiu TaltHM nyTeu, npH Ito:ropou ae 

. B03HHita8T aeo0XO~HMOCTH anpHOpHO BBO~HTL ltpHBOJiliHeRHHO ltOOp~HaTH 
H pHMaHOBY ueTpHKy, T.e. nonyqnn OTO Oes SIBHOfO HCUOHL30BaHHSI ltOHUOn­
UHH OTO~OCTBHeHHSI reoMeTpHH H rpaBHTaUHH. B TaltOM no~XO~e BCe nOHSI, 
B TOM ~HCHO rpaBHTaUHOHHHe, HO OTnnqaDTCSI ~pyr OT ~pyra. YHU~HKaUHSI 
BCOX B3aHMO~O.ICTBHit1 ltOHeqHo, HO ycTpaHUHa aBTOMaTnqeCltH ltOHUOnUHD 
OT0~8CTBR8HRH, !llHSHqecKHO KOpHH KOTOpOI nesaT B YHHBepcanLHOCTH 
rpaBUTaUHH, HO YHH<IJHKaUHSI npO~eMOHCTpHpOBBJia., 'ITO 'H npOTRBOUQJIOJ!tHBJI 
TOQlta 3p0HHSI nno~OTBOpHa;H B 3TOM CMHCHO UMOOT npaBO Ha CYiltOCTBO­
BaHHO. Tax HOBaSI ToqKa apeHHSI nosBonnna pemntL npoOneuy KBaHTOBaHUSI 
rpaBHTSUHOHHOfO nOHSI Ha ypOBHO CTpOfOCTH COBp8M8HHOI ltBaHTOBOI :reo­
pHH non11 /D/ • 

BHBO~ 

PasBnTliO ItBaHTOBol :reopuH nonSI n !llH3HKn aneMea:rapHHX qactnu 

npnBeHO It ltHaCCH!llHita.UHH npnHUHnOB CHMMeTpHH. C:ranH BH~OHSITL aHr86pan­
qecKHe llpHHUHnH, CBSI3aHHHO C .3aKOHaMH COXpaHeHH~ H ~HHaMHqecltHO npHH­
UHnH, ltOTOpue Haitna~BaDT orpaanqeHHSI Ha B3aHMO~eiCTBHSI nonel. EHHO 
BHSICHOHO, q:ro rpynna llyaHKape B CTO H oO~eKOBapHaHTHaSI rpynna B OTO 
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Krpa»t pa3HK8 pOAH C TOqKH 3p8HHI TaKOI ltHaCCB!llHKaUHH. MY BRAHM, qto 
WOE BKO~ OCBOBaBKI OtBeprata HCXOAHKO 9BPHCT:I{q8CKHe "npHHUHnH" 
31a•te1Ha I), 3) noctpoean OTO .• O,~~;aaxo .AMLHellll!l XO.A coOs:rHI e~~~e 
paa npoAexoactpxpoM~ nnoAonopaocTL npHctaqecxnx "npnauHnoa" 31a­
•telaa Ba ~liDltpe TOI ze teopHH CHUHHX B3aHKOJt8ICTBHI. 

4. Ii!llMUY C!PO!~'U!!! 

B 50-e ~.·a ~H3Hlte'CH~BKX BSaHKOJteiCtBHI B03HHltXa CHTYaUHSI, 
qpesayqal~~ H(I.IIOKHHaD._af Jpe~tBa co3JtaHHll O'lO. Bee aaqaxoc• c . .v;oaon­
iro npoctorQ aaunaHXI X OG ODHaEOBOI a0COHDTBOI BenaqHHe UeltTpo­
MarBHtio~'o (Beirop~oro) sapQa· 7 11ac%~u, yqacTBYDDI•x :8 cxnawx naHKo­
Ait,corJiaai ,(npqt~Ha, ~HOBa H T~A.)1 H lfaCTHU, fie HWeiJIIIHX ot.BO.eHHB lt 

CJIUB~ B;IB.HK~A&~C'UXJUl ( \UeKTpOHa) • HanpHKep, np OTOH oOpacTaet 
nHOBHOI KJGoli;.K8,Jt .QK.aD TOr,!ta 1 H TOK Be ileaee era sapa,A Be H3li8HI -
etca,"'a OCta~TCI TaEJDl, KaK y 9X6KTpOHa. ,llna CpaBHOHHSI 3Jt8Ca CiiO~eT 
aaiJoKBHTL, t~io Kacca (roqaee, 3Beprxa) B xeopHn rpautaiUtH xrpaet pon• 
rpaaxTannoaBoro aapQa. To~ao tax xe, Italt H3 ~xxa paaeactBa HHeptBol 
H rpaan:rauxoBHol wacc 31Bmtela npe.~tcxasan OODIOKOBapaaaxayD rpynny 
npeo0pa30BaHnl 1 taK H3 paBeBCTaa·BelttOpHYX sapa~OB nentOHOB·H·a)J;pOHOB 
KOJEHO IIpeACita3ati rpynny npeo0pa30BaHHI CHXaHYX BSaH»O,!tOICTBHI, CO -
xpaBBDDIHX B8lttOpBWe TOKH. H TYT H Tall Yu n:u:eeu. O,J;HY H ty ze BenaqH~ 
sy -:- •sapal", coxpasall~l ca.oe aaaqesae B pasasx ~naxqecxax ycxo­
nax. Hs ~xxa coxpaaeHIIJl :eeuopuoro sapll,lta, t. e ~J xax roBopSit, era 
aenepeaopxHllyeKocxx,· cpasy CJie~et &Itcnepm~eatauao aaOnll,laexoenpe~­
cxasaBHe - aepoa%8oc;ta' CJiaOoro''pacna.v;a· sapazeaaoro naoaa .aa· ael:rpaxL­
HRI nnoa, exextpOR;H Beltpauo. Sto npe,~~;citasaaae Osxo no,ATBep~eao B 
ucnepHKeHtax{ )umoJIBeHBKX B .o:rum (.JtyOaa). rexx-Maaa x q?elawaa nomxx 
e111e Jtaxne: ~oc~ol"i!o'npxi~<>.U:ia 3axnD11nten•ase cnoBa 1!3 paOo:rs /14 I: 
•cJie~et oraue nocKotpeti., ·:aeusSI nn cornacoBaTL cncore:uy cuseH tait, 
uciow axcnaJiaBo~lel:xopaaa qacu xoxe ae nepeaopwnpoBamm.~n HsyqaTL 
CJGICX rpynns npeOdPa30BMHI 1 ltOTOp&e 3)J;eca BO.SmmaJOT1 XX). . 

llporpallMa xayqeBHa &Tal rpyiinu, ItOTOpall nonyqxna aasBaaxe "Ita­
P8.!aHol", OKJia sate» aunonaeaa B paOoxax renx-Maaaa H ero nocJieJtOBa­
teJie1 •. 3to Hanpas4eaae UOnyiiHJIO Ha3BaHHe "XHpanaBOI anreOp& TOKOB". 

x) 
3ta HJtOI npHHa)I;HOXHT repmTelay, 3ena,ltOBHqy, Mapmaxy, Cy,~tapmaay, ' 

rux-Mauy H · C2eliumay. 
XX) . . .. 

Ha caxo» ,~~;exe::aitcnanuse ltOHCTaHtH JtXB oOY'IHHX a,~~;poaoB ounqanncL 
B To apeMa ot xeiJTOHHKX aa 30~, a JtJIB cTpaHHHX qacTHU, Italt oitasanocL 
Il03ABee,. B000JIIe Be COBna,ltaDT. 
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AJire6pauqecKoA peaJmsa~ueA KHpaJI:&HoA rpymiH.HBJI.llJOTCJI 6esuac~ 
cOBL!e cnHHopaL!e qac:ru~ (aeAtpuao?), o6.11~am~ue coxpaaam~HMCR KBaH­
TOBLIM IJHCJIOM- CnHpaJibHOCTl>D (~JIH ItHpaJil>HOCTI>D) 1 ItOtOpOe OnHCL!Ba9T 
npoeK~H~ CnHHa Ha aanpaBJICHHC ~HSCHHB. . 

.Hl!Tepnpeta~!B KHpaJII>HOI CHMMCtpHH ItaK ,JtHHaMHIJCCKOI (c TIHOHaMH 
B po.11u "Kouneacupym~x" noJieA) aam.11a csoe BL!paxeaue B ueto.ne ItupaJI:&­
HLIX ~eaaueaoJiorH~IeCKHX .11arpaaxuaaos u npuse.11a K ycnemaouy onucaaum 
pa3JIHIJHLIX npo~eCCOB B HH3K03HepretHIJ9CKOA a,npOHHOI ~H3HKe /15/ • 
Kupa.II:&Hoe aanpaBJieHue no,nrotOBHJio CHJI:&HL!e ssaKMo,neActsua It npHHRTHD 
ux B JIOHO ItBaHtoson teopuu nona u cL!rpano pon:& npenm,nmr It cospeueH .. 
HOI KBaHTOBOI XpOL!O,ltRHaMHKe H teopHBM B9JmKOrO o6~e,JtHH9HHB. TeopHB 
rpasuta~RH taue He 6HJia o6ol,neaa notoKou pa6ot no KHpaJI:&HoR :reua:ru­
Ite • .J{.B.BOJ!KOB H AP• nOita3aJIH 1 IJTO.M9TO,it ~9HOW9B01lOrHil9CltHX JiarpaH­
XHaHOB COBTia~et no cy~eCTBY C MOmHLIM Mat9MaTHIJ9CKRM annapaTOM nOCT­
p09HHB H91!HHeRHHX pea1!H3a~R rpynn CID.W9TpHR 1 ItOTOpL!R pa3BHB8.H'B ,npy­
rOM KOHT9KCT9 H3B9CTHLIR ~paH~3CKHR uaT9MaTRit 3JIH. KapTaHB 20-e r.r./16t 

B.H.Oruese~KHI npKMeHHJl a:ro:r·annapa:r K o6~eKosapuaa:raon 
rpynne u c,nenan.e~e OAHH ("Kupan:&HLII") BLIBO.Jt OTO 3ltam:renaa 117/ • Koa­
~en~ua OTO:t.n9CTB1!9HHB rpaBHTa~HI1 H reouetpHH 3,Jt9Cl> He iipHB1!9ItaJiaCI> 1 HO 
nOJIR TBrOT9HHB H npOCTpaHCTB9HHQ-BP9M9HHL19 KOOp,ltHHaTLI B M9TO,IJ;9 KapTaHa 
rrpam:r poJI:& pasaonpasaax nepe:ueaasx. 

AHaJIOrHB rpaBHTa~HH C CHJ!l>HLIMH B3aHL!O,Jt91CTBHBMH H HOBHI BHBO.lt OTO 
BH9C1!H ItOppeitTHBH H B TIOHHMaHH9 ee OCHOB. 

KaK oitasaJioc:&, B CHJII>HHX saamw,~~;elc:rsuax pasauna Me:r,~~;y ,D;HHauH­
qecKHUH H anre6paHIJ9CKHMH KHpaJII>llHMH CHMM9TpRBMR HOCHT·Re a6COJIDTHH2, 
a oTHOCHTen:&HL!It xapaKTep. O,~~;ua u TOT xe npua~un KHPMD.HOI HI!Bapuaa:r-

. ROCTH MOXHO HCTIOJil>30BaTL ,D;J!B OTIHCaRHB HH3K03HepreTHIJ9CKOI ~9HOMCHOJIO­
nm (,D;HOOMHIJ9CitaB peaJIH3allHB) H ,D;JIB ~opuyJIHpOBKR ItBapK-napTORROft 
KapTHRH CHJILRHX -B3aHMO)t9ICTBHI'Ra MaJlHX paCCTOBHHBX (aJire6paHIJ9CKaa 
peaJIH3a!lHB), T.e. O,II;Ha H Ta xe ~H3Hil9CitaR CHCT9Ma 1 OTIHCHBae.u.aa npHH­
llHTIOM cuMMe:rpuu, s aasucuuoc:ru o! ycJiosun uoxe:r KMeT_L ".nunaMHltecKym" 
~JIH "aJire6pauqecitym" ~aay. Taitue :re asJienua·aa6JID,II;aDTCB B ~uauxe :rsep­
,~~;oro T9Jia npH ~30BLIX nepeXO)taXi BH3BaHHHX H3LI9H9HHCM BR9mHHX YC1!0-
BHI 

1 
aanpHMep 

1 
TeMTiepaTypH. 3TH aHaJIOniH HaBO,D;BT Ha MHCJlL 0 B03MOli:HOC­

TH pa3JIHIJHHX ~3 peaJIH3anu:~~ npunn>ma Itosapuaa:raocTH. Bonpoc o6 aJire6-
pauqecKol ~39 T90pHH :rarOT9HHR B HaCTORUI99 Bp9MB/ TIO-BH,II;KMOMY,., RBJIBe:r­
CB npell)teBpe.u.eHHHM u no11tH ae usyqae:rca. 

BHBO.ltli 
Ha npKMepe B03HHKHOB9Hk!B ItHpaJILHOI CKMM9TpHH CHJ!l>HiiX 

BHI MH BH)t9JI>t 1 IJTO npH6JIHX9HHaa YHHBepcaJII>HOCTl> BCKTOpHHX 
HHX 3apa,ltOB npH H3~9H9HHH !l>H3Hil9CKHX B3aHMO)t91CTBul! MOX9T 
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B3aKMo.n;elcT-
H aitcHaJI:&­
BBnanca 

TIOBO)tOM · MR 4JOPilYJIHpOBKH. npHH~HTIOB CHMileTpHH 3THX BSaHi.fO,Jt6ICTBHII. Ho 
nepeXO.ll; OT YHHB9pCaJII>H OCTH 3apa,D;a K CHIOU3tpHH H COCtaBJiaeT' .Cyti.' '31H­
IIT91HOBCKOrO nepexo,JJ;a OT ;yaHBepcanloiOCTH rpaBHTa~oiiHOro 3apa,~ta" It 

npHH~Hey 06Dtel ltOBapHaHTHOCTH. Eonee· TOrO 1 H3Yil9HHe s3aKMo,ielc:rBHI 
npo,D;elolOHCTpHpOBaJlO OTHOCHTeJibHOCTl> TIOHRTHI aJire6pa>tll9CltOI H ,JJ;HHaMH­
qecKOII CJIIWBtpHI. TaKoro po,JJ;a "OTHOCH'r9JII>HOCTI>" 911(9 He HCCJieioBaaa B 
rpaBHTa~ 1 O,li;HB.KO npe~9H,JJ;9HT 1 ·HMeDUIH_!t M9CTO B ,~tpyr 01! 06JII.\CTH ·. ~HIIHKH 

1 

3aCTaBJia9T TIO-HOBOJ.lY OTHOCHTI>Ca K BHBO,D;aM pa3.D;9JIOB 2,3. 

5. Ji ~.JtHHOI '1'90l!HH . 

IIocne,~~;aHe I5 ne'l' B teope:rH~IecKol ~H3H1te npomJIH no,JJ; aaaJSOM. TPJI!Yll­
~ K.JJ;el &aJIHdpOBOIJBOI· HHBapHaHTHOCTH •. Ctpa:rerHR COBp91l9HHOI ~H3HltH 1 
Italt dliJIO OTM9119HO BHm9 1 9CTb IIOHClt npHH~TIOB CHWetpHH, ~9ItBaTHHX 
DPBPO,D;e, B :ro spe~o~a xa1t aaH6onee nno,JJ;otsopaol taxtHitol npH noctpoeHHH 
~KTHqecKH· BC9X padotaDUIHX teopHI RBJIRetca·H,JteaJIH3a~a 3JieittpO,JJ;HHa­
MHKH. :If qeu d(l.IILme dHJIO H3B9CTHO 0 npHH~nax CHWetpHH 3JI91tTpO,ltHHa­
MIIlltH, teu donee nxo,D;OTBOPHHMH oxas~c:& aaanorJI[JI[ c a:r9i :reopxei. 
H T90pHa CJia6HX B3aHMO,JJ;eiCTBHI ~ep101,H 9,1l;HHaa TeOpHI CJiadHX.H. 31le1ttpo­
MarHHTHHX B3aHMO,JJ;91tCTBHI CaJiaMa-Baladepra OCHOBaHH Ha· auanorHH C 3JieK­
TpO,ll;HHaimKOI, .HO 9C1!H ,D;JUI nepBOI aHaJIOrOM TIOCJIYXHJia BHemaaa ,~OpMa 
B3a:ai.tO,JJ;eiCTBHR, tO ,JJ;JIR TIOCJ!e.u;nelt - npHH~HTIH KaJiH6pOBOIJBOI HHBapHaHT­
HOCTH. 

He ueaee sazaym pon:& B c:raaosneaHH cospeueanux TeopHI CL!rpana 
rpynna cor.naco:aaaawx uacm:ra6HHX npeoopa.aosaaHI ~H3HilecKHX semrqHH 
ltBaHTOBOi 3JieKTpO,Il;HHaMHltH (K3.J{), H3BeCTHaa TIO)l; Ha3BaHHeM peaopuaJIH-
3a~HOHHOI rpynTIH. HctopHil ecxH HCXOAHHM .ltJIB ~puyJIHpOBKH atol rpynnH 
6HJI npHH~Hn nepeuop101pyeuocu, T.e. yctpaneaHe scex 6ecxonet~HHX pac­
xo.n;HMocuB B K3.ll nocpe,JJ;CTBOM nepeonpe,JJ;eJieHHa uacm:ra6os ~HsuqecKHX se-

. J!HilHH. (ITo MHeHHD o.u;noro H3 cos,JJ;ateneA I\3.1{ 9?eltsuaaa, MH cKopee a,~~;ec:& , 
"saMetaeM MYCOp TIO,JJ; KOBep", BMeCtO toro, qto6H ero BH6pOCHTI>). / 
. PeaoplolaJIH3a~OHHaa rpynna TI03BOJIRet o~eHHTb TIOB9,1J;9HHe a~elttHB­

HOro sapa,11;a B teopHH nona, B qactiloctH, npe,JJ;Cita3YBae'l' ,llJta :reopuri ria;. 
ra-!JHJinca y~o~esueaue 3apa,JJ;a aa uanux pac.ctoaulllax (acHMnto:ruqec&yll 
cso6o,~~;y) H ueorpa.HHileHaoe ysenw.ieuHe aa 6oJI:&mHX pacctoanilax (Happa;. 
ltpacaoe pa6CtBO). HueHHO 3TO 06CTOITeJibCTBO TIOCJIYD.IIO O~HKM H3 rJiaB;. 
HHX apr.yuen:roB ,JJ;na noctpoeaua no aaanorHH c K3.ll teopHH CHJibHHX saa-

HMo,JJ;ellctBHI Ha OCHOBe UOJiel RHra-MHJIJICa 1 •. t.H. KBaH'l'OBOR xpoMO,D;HUa­
MHKH (KX.J{), B KOTOpolt pOJib 3JI9KTpOHOB H ~OTOHOB HrpamT KBapKH Hr~OHLI. 

·c TOilltH apeuHa peaopurpynnoBHX !ieto,nos npHilHHa ueuaOJill,IJ;aeuocTH 
KBapKOB (KOH~IH!.!6HT) Jtaqe'cTBeHHO n&nHta. rJiy60itaB Bepa B peaopMrpyn­
TIOBH9 0~9HKH JI9ZHT B OCHOBe COBpeM~HHiiX npe,ll;CTaBJI6HHI 06 "aCHMUTOTH-
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qeexoa nyeTHHO" ( T.e. OTeyTeTBHH KB.KHX~RHOO KaqeeTBOHHHX H3MOHOHHI 
B !f>H3HKO 3JIOMOHTapHHX 'laeTHU IlpH: 3Hepridax, HB. MHOrO IIOpH,lUt~B npeBliiUI8.1l­
D!HX 3HeprHH COBpOMOHHliiX YCKOpHTOJieli!) • 3TU ripe.n;CTB.BliOHHB IlpOHHKJIH B 
KOeMOJIOrHD H KOeuoroHHD e IIOMOD!LD TOOpHR BeJIHKOrO OO~O.D;UHOHHH H eynep-

• /18 19/ . ·. 
rpaBHTB.Ul!U , 1 

• 

Q.n;Jtaxo' B HB.CTOHII\00 BpOMii IIOHBUJilfCL apryMOHTH 3KCIIOp:weHTeJIL!lhle 
H TeopeTnqecRHe, C~OT~CTB~e 0 TOM, ~TO TipH~a EOH@aKHMSHTa HO 
"peiopMrpyiiiiOBM" TSOpiDI B03MYIIlSmtii,a HerrepTyp6aTHBHHe B3a:uMO,IJ;eiiCTBHH 

C B8J\YYMOM. 
TaKHM odpuaou, yxe npn :mepnax, .n;anao npoll.n;eHHliiX eoBpeueHHHMU 

yci:OpHTOJIHl.!H 1 Mhl BeTpe'laeuea C Hepaara.n;a.HHhlM MOX8.HH3MOM KO!!!f>a.RHM~HTB.. 
3.n;ecL Mhl IIO.D;OIIIJiH K TOMY pydexy TeopeTiftleCKOI. !f>H3HEH 1 B KOTOp.OM 

naeroamee HeoT,IJ;anHMO or oy~mero, B CHJIY qero ·ao~eKTHBHHe ouenxn no'lTH 
. HOB03MOlmH. MH IIOIIHTB.OMCH OX8.pa.KTepH30B8.TL COBpeMeHH!le HeeJJe.n;OBaHHH 1 

paexpHBB.H JIHm:&.ren.n;enuuD me H,IJ;eiiHoro paaBHTHH. IIepBaa Ha arnx ren;J;en­
UHI eeTL TeH,tteHUHH BaKYJ'M8• CyTb . ee MOli:HO Kp8.TKO BHp8.3HTL CJIO~llllllfM. 
o0pa.30M: od~HCHOHHO H8.0JJD.D;aeL!OrO L!Hp8. HBJIOHHli! Henoepe,tteTBOHHO HOH8.0-
JIIl.D;8.0M!lMH !f>H3H'lOCKHl.!H .OO'&eKTB.MH HJIH HX CBOICTBB.Mlf. HanpHL!ep 1 B TOOpHH 
Bali!adepra.-Ca.JIB.Ma HMOOTCH CK8.11HpH!lR KOH.D;OHCaT 1 ,KOTOpHli! HOllO Cpe,ttCTBOHHO 
HeHa~aeM, HO noepe.n;eTBOM .KOTOporo !f>opMupyllTCH BB.XHelmHe napaMeTpH 

H8.0JJD.n;aeMorO•l.!Hpa -·MaCC~ BCeX 'l8.CTUU x). 
B anexrpo.n;unmmxe cyU~ecr»yer .n;BB. runa »aKyyMa: a) »upryan:&aoe 

pOll,ll,eHHO H YHHqTOJ:OHHO 'IB.CTHU H 0) raa !f>OTOHOB 1 3HElprHH KOTOp!lX 
, MOHLUI0 1 'lOM 3HepreTH'leeKoe paapemeHHO npHOopa, 3TH !f>OTOIJH peanLHO ey­

lllOCTByDT1 HO npaKTH'IeeKH HOH8.0JID.D;8.0MH IlpH 38..D;8.HHOM·paapemeHHH npH00-
poB1 it n03TOMY HX MOltHO H8.3BaTL BB.KYYMOM, 

O.n;uaxo B38.HMo.n;eRcTBHe c aTUMH tiJoronaMH neoOxo.n;uuo y'IHTHBB.TL KaK 
.. TeopeTHKaM, Tax u axenepUMenTatopaM. TeopentxaM - .n;na Taro, 'ITO ON 

ycTpaHHTL HH!fipaxpaCHble paCXO,ltl1MOeTH B TOOpHI1 nyTeM BBO.D;OHHH ljiflHOliOHO­
JIOrlftlecKnro napaneTpa- paaMepa npudopa, a axcnepHMeHTaTopau - 'ITOOLI 
npB.BHJILHO OClpa.ClOTB.Tb 3KCnepHMOHTfiJILIIIJC ;naHm:e, M!l He MOli:OM noeTpOHT:& 
I1pH00p 1 H3MOpmDillHR 3HeprHD CKOJIL yro.n;HO TO'IH0 1 ·u .C 3TOa TO'lKH 3pOHHH 
HB.UI MHp 3HepreTH'leCKU OTKpl.tT CH1!3Y, ECJIH oOpaTHTbCH K ,ltO CHX nap He- . 
_ueqepnaeMol ananorHn e aneKTpo.n;HHB.MHKoR H npe.n;nonoli:HT:& eyllleeTBOBB.HHe 
TaKUX ll:e HH!f>pa.KpaeHHX rJJDOHOB B KX,U 1 TO HX eBORCTBa ,ttOJiJmll pa,ttHKB.Ji:&HO 
OTJIH'laT:&ell OT !f>OTOHHOrO BaKyyua, Vla-38. CHJi:&HOrO B38.HMO.n;eli!CTBHH Ha: 
00JILUIHX paCeTOllHHHX 1 3TO Oy,tteT He i'a31 a KBaHTOBB.H HeHa0JJDAaeMB.H rJJD­
OHHB.H XH,ttKOeTL 1 o0pa3YDillall He~TO Bpo.n;e IIY3Hpeli! - MemKOB .D;JIH KBapKOB e 

x) CJie~eT OTM6THT:& 1 'ITO B03MOZHOeT:& B03HHKHOBeHHH HOBLIX BB.KYYMOB 
B KBB.HTOBOlt T60plm nOJIH pacCMaTpUBB.JIB.e:& Jl,J!,EJIOXHHUeBh!M 61lle B 
195I r. /20/ · . 
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'HerrpOHHUPSMHMH CTBHKaMH H orrpe,ll;~ Bee OoraTCTBQ·~~OHHOrO cnex­
Tpa uacc. CYD!8CTBY~T K8.E 3KenepzweHTaJILHWe; TB.K H T80p8TH'l8eEHe y&a-
38.HHll Ha TaEYil nenoodpaany~ CTPYRTYPY Baxyyua. 0CHOBHOe OTJIHqHe . 
"KBB.HTOBOI xi!.UocTHil OT KJiaCeH'IeCKOR -.3TO HeOClXO.D;HMOeT:& paCCKOTpe­
HHH ee B ~ten au. c noMODt:&ll noHHTHH · e,l!;HHol BOJIHoaol IJ>YBKUHH 1. xo:ropaa aa­
~aaa HeJIOK8.Ji:&HO epaay BO Beau npoeTpaHCTBe H "qyBCTByeT" / 20/ xpynao­
MB.CmTaOHWe eBOieTBa 3TOrO IlpOCTpaHeTBB., (3TH eBoleTBa Ba3WBa~Te8 TOIIO­
ROrH'leexHMH:. 38.Y.RHYTOCT:&, CBHSHOCT:& ~ T.,tt.)B HB.eTOH~ee BpeMH 00Bapy­
XHJIH1 'lTO TOnOJIOrH'leCXHe CBORCTBB. npOCTpaHCTBB. rJIIlOHHllX IIOJiel BeTpH­
BHB.JI:&HW H OTJIH'lallTCii OT 3JieKTpOMB.rHHTHHX). B HeJIOK8.Ji:&HOeTH BOJIHOBOI 
!f>YHKUHH eoeTOHT eyT:& TB.KHX 'lHCTO KBaHTOB!lX liBJieHHI

1
KaR a!f>!f>eKTW Eoua­

-AapOHOBa1 ~osewcoHa, KaaHMHpa, !f>HaHxa. CBepXTexyqecTH u eBepxnpoBo­
~HY.OCTH. MW HB.'IHHaeu Bee 00JI:&me UOHHY.B.T:& 1 'ITO H B peJJHTHBHCTCXOI Teo­
pHH UOJIH CBOReTBB. !f>H3Hqecxoro oO~eKTa B UOJIOY. OIIp6,ll;anRIDT JIOKB.R:&Hy~ .. 
eTpyxTypy He B MeH:&meli! e:reneHH, 'lOM JIOKaJI:&HWe CBOICTBa Onpe)!;eJIH~T 

nOBe.tteHHe oO~eKTB. B ~teJIOY., Taxyll TeH.tteHUHil pa3BHTHH MOXHO OWJIO Ow Ha-
3BaT:& TeH,D;e~eii i{aJioro. 0Ha YK8.3llBaeT HB. UOCTeneHHOe Oe03H8.HHe KBB.B­
TOBOrO XB.paKTepa Hamero MB.KpOCKOnH'leCKOrO Y.Hpa H nepexo.n; K TOI mKB.Jie 
It6HHOCTHHX opueaTaUHI 1 KOTOpB.H e!f>opwtpOBB.JIB.C:& B paOOTaX ~.JIOH,ItOHa, 
Jlaa.n;ay1 EorOJIDOOBa H ;~tp, no TOOpHHM CBepneKyqecTH H CBepxnpOBO,ttiD.lOe­
TH. 

CJie,ttyeT OTMeTHT:& 1 qro B, OTO MeTpH'leeKHR TeH30p.OaaoBoro npoc:rpaH­
CTBa Hrpa.eT TaKYD xe TeXHiftleeKYJl pOJI:&, Ka.K Ooae-KOH~eHeB.T B TeOpHH 
CBepXTeKy'leeTH EorOJI~OOBa HJIH "CBepxTexyqaa KOMUOHeHTa" B TeOpHH Jla.H­
.n;ay, B IIOeJie.n;nue rO,ttLl IIOHBHJIUe:& H,tteH 1 00~HCHiilllllH6 enOHTB.HHOe pox.n;e­
HH6BcaJI6HHOii KBaHTOB!lMH (HJIH "cBepxTeKyqKMu") npoueeeaMH B rpaBHTB.­
UUOHHllX UOJIHX /

21/ (HanpHMep, B peayJI:&TB.Te KBB.HTOBOR !f>JiyKTyaitHH MeT­
pHKH f 22f ), 0eHOBH8.H H.n;eH COCTOHT B TOM 1 'ITO KBaHTOBaH UpHpO,tt8. rpa-. } . . 

BHTB.UHH npOHBJIHeTeH He TOJI:&KO B MHKpo-, HO lf. B MB.KpOl.IB.emTadax. OnHT 
H3yqeHUH MaKpOeKOnH'lOCKHX KBB.HTOBHX :J:U,ltKOeTel! no.n;eKB.3!lB8.8T, _'lTO B Ta~ 
KOR TeOpHH BB.KYYMB. H npOCTpaHeTBB. B03MOXHW rnyOOKHe eBH3H napaMeTpOB 
uuxpo- u MaKpoMnpa, 'lTO HBJiae:rca O.ttHHM ua non~xenHI coBpeMenaoro !IJH3H­
qecxoro fiHTpOnOMOp!f>H3Ma, T.e. !f>eHOM8HOJIOrH'Ieexol TeOpHH1 00~HCBH~ntelt 
COOTHOmeHHH Mez.n;y !f>U3H'leeKHl.!H KOHeTB.HTaMH !f>a.KTOM CYillOCTBOBaHHH qeJio­
BeKa: "MHp TB.KOB, KB.K OH e~T:& 1 nOTOMY 'lTO .Mil eyllleeTByeu" / 23/ , B COOT-· 
BeTeTBHH e 3THM nJIO.D;OTBOpHO pa00T8.1lii\HM B.HTpOnOJJOrH'leCKHM npHHUHIIOM Ha 
Bonpoc: "Ilo'leMy BceneHHB.H TB.KO»a, Ka.Kol M!l ee aaOJID,ttaeM?", noxa eeu 
O~HH OTBeT: ."EeJIH Ow OWJIO HHa'le 1 HeKOMY OWJIO 01.1 38.,ttaT:& TaKOlt BOnpoe" 
f

23
f .·Mll BU,ltHM 1 K8.E KBB.HTOBl.le npe,ttCTB.BJIOHUH nocTeneHHO H3M~HSDT CB.MY 

JJOrHKY !f>H3H'l8CKHX KeeJie,ttOBaHHR: KJiaeeH'leeKOe OCl~CHeHHe e nOMOill:&ll JIO­
rHKH npH'lHHH .n;ononnaeTea B .n;yxe Eopa Jioruxol ueJIH (TeJieonornel) •. 3Ty 
Tea.n;eaqun MOXHO Ouno 011 aaaBaT:& :reH.n;eHUHel qenoBexa. 

c> 
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liTO xacaeTCa HCXO,ItHHX npHHIU{nOB B TeOpHH rp!.BHTaltHH1 TO KOHnen~ 
n:~~a OTOX,IteCTBJISHHa reoMeTpHH H rpaBHTrutHH nocTeneHHO BHTecaaeTca, a 
Jiyqme CitaSaTI>, ,ItOnO-JlHJietca lUeel paBHOnpaBHOrO BBe,IteHHa ItOOp,ItHHaT 
H noJiel (Italt ~epMHOHO~Talt H 00SOHOB). 3Ta R,Itea, nponaraH,ItHpyeMaa C 
C 1972 r. ~.B.BOJIItOBHM H paSBHBaeuaa Taitxe B paOoTaX MHOrHX ,ItpyrHX 
~HSHKOB H MaTeMaTHitOB (CMo oOsopH / 18 ,19/ ~ CTaJia O,ItHOI H3 Be,Ity~HX 
B cyneprpaBHTanHH 1 npeTeH,ItyD~el Ha pOJlb e,ItHHOI teopHH noJia BCeX BSa­
HMO,ItelCTBHI. 

CyneprpaBHTrutHa1 OCHOBaHHaJI Ha CHMMetpHH MeX,Ity ~epMHOHaMH H 0o-
30HaMH1 B OTJIHqHe OT teOpHH 31HmTeiHa1 Y.ltOBJleTBOpaeT npHHnHny nepe­
HOpMHpyeMOCTH H1 raBopa CJlOBaMH ~eiHMaHa 1 nOSBOJIBeT 00XO,ItHTbCa Oes 
"MYcopa" (Oes OecitOHeqawx pacxo,ItHuocTeR). O,nHaito peM•aaa teopHa cy­
rreprp~T~ e~e He ITOCTpOeHa. ll,BOSMOXHO,nOTOMY 1 qTo e~e He HCITOJlb­
SOBaH B ITOHHOK Mepe B6C:& TOT apceHan H,Itel ItBaHTOBOI teOpHH1 KOTOpHI 

0HJI ynoMaHyT BHme. 
Ham HctopaqecitHI aHMHS OYJI Ou. Herr~oH Oes ItpaTKoro ynoMHHaHHa 

nOCJlB,ltHHX ycneXOB B CaMOI TeOpHH rpaBHTrutHH 31HmTeiHa1 KOTOpH9 1 B OC-
HOBHOM1 OTHOCatca It KOCMOJIOrHHo " 

TeopeTaqecxaa Mo.nen• Bceneaaol THna ~pH.ItMaHa c aaqaJ1bHOI CHHrynap­
aocuJJ B BaCT Oalllee BpeMa nO,ltTBeplr,ll,aeTCa pa,ltOM 3ItCnepm&9HTaJILHYX !lJait­
tOB (HHqJpaitpaCHYM CMellleHH9M1 peJIHitTOBYM HSJiyqeHH9M 1 pacnpe,IteJieHHBM 
XHMHqeCKHX 3Jl9M9HTOB1 BOSpaCTOM BceJieHHOI H T .,It.) H T90p9T1NBCKHMH 
pesyJibTaTaMH (.ItOitaSaTBJlbCTBOM CtaOH_m;HOCTH ~pH,ItMaHOBCitOrO MHpa /

24/, 
teopeMaMH 0 H9HS0eXHOCTH CHHrynapHOCTH B OTO; B nocJie,ItHee BpeMa 
Hai,IteHH teopeTaqecKHe a~rYM9HTH 1 yitaSYBaDUlHB Ha HeCTa0HJlbHOCTb nnoc­
ItOrO MHpa MnHKOB cit oro I 51 ) • TaKHM oOpasou, ecn ocHoBaana nonaran, 
qTO nJIOCitOe rrpOCTpaHCTBO-BpeMSI aBJiaeTCa BBCbMa rpyOW.! npHOmtxeHHeM 

,ItJla OTO~ 
O,ItHH HS rnaBHHX HTOrOB paSBHTHa KOCMOJIOrHH 3aKJIJJqaeTca B aCHOM 

oco:maHHH Taro ~rutTa, qTo TeopHa 31amTeRHa npe.naasaaqeaa .ItJia onHcaHHa 
BCBI Ha0JID,ItaeMOI BceJieHHOI 1 Italt B npOCTpaHCTBe 1 Talt H BO BpeMeHH. Ca­
MO npHSHaHHe Taro !lJaKTa, qTo Bceneaaaa ecT• oO~eKt HsyqeaHa OT~·ue-· 
HaeT OTHomeHHe it aeacHSM npoOJieMaM OTO, B qacTHOCTH, It npoOJieMe co­
xpaHeHHa saeprHH-HMnYJI•ca. 

BOSHHitaeT BOnpoc: MmKHO JIH BBeCTH ITOHaTHa 3HeprHH ,It1ta TaKara 
"oO~eitTa~ Itrut BceJieHHaa? 

Onpe.neneaHe coxpaHaDUlHXca saeprHH H HMITYJI•ca xaitoro-JIHOo oO~eK­
Ta B TeopHH nona npe,ItnoJiaraeT ,BHXO.It sa rpaHHnY 3TOro oO~eitTa. Ho qTo 
SHaqHT BYITH sa rpaHHIUl BceJieHHOI? He npOTHBOpeqHT JIM 3TO HCXO,ItHOMY 
onpe.neiieHHD Bceneaaol xaK Bcero MHpa B·nenoM? Moxao cxasau, qTo 
paCCMaTpHBaB BceJieHHYD Italt oO~eitT TeOpHH nona (OTO) H nHTaac• no 
"HHepnHH" onpe,IteJIHTb 3HeprHD 3TOrO 00~eitTa1 L1H npHXO,ItHM It napa,ItOitCY -
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"p~JieKCHH" BceJieaaoR B ItOHKpetaol ~HaHqecxoH teopHH. MoxeT_JIH Bce­

JieHaaa "nocMoTpet• aa ceOa" co ctopoau, ecJIH sta "ctopoaa" BitJIDqaetc~ 
no onpe,neJieHHD,B CaMO nOHJITHe "BceJieHHOI"? . 

~JIB CpaBHeHHI BOCI!pORSB6~6M napa,ItOKC pe~JieitCHH E.PacceJia B ~op­
IIUlJlbHOII Jiormte 1261 : " ••• UHpllJibHmt Opeet Bcex; XTO He Opeetca Call, 
H ae Opeet HHKOro, KTO Opeetca CaM. Epeet JlH nHPllJILHHK CaMOro ceOa?". 
(llpe,ItnOJiaraeTCR1 qto y nHPDJlbHM~ toxe pacteT Oopo.na). nerKO yOe,ItHTL­
CH B TOM,~To xax 6u ~~HRE HR MBHRDyAapoBan co CBOeK 6opo~oK,OH 6y­
~eT HapymaT:& yc.noBWI s~a'lK.OTBeT Wo.PMBJl:&HOH Jiormm: c.ne~:"CYIItecT­
BOBaHXe Taxoro nHPllJ1bHHxa Jior:~~qecxH HBBOSMOXHO" 126 • O.ItHaito ·IDLeeTca 
taxxe .npyraa Toqga spea:~~a, cornacao ItOTOpoll Jior:~~qecxoe pemea:~~e npoO­
JIBMY eCTit TOJli>ItO O,ItHH H3 BOSli.OXHHX OTBBTOB

1
H B napa.JJ;Oitcax p~JIBltCHH 

lLY CitOpee Hli.BeM .JJ;BJIO C ~HSHqecitHJLH HBO,ItHOSHaqHOCTRMH 1 ItOTOpii9 YCTpa-. 
HlllTCI nocpe.D;CTBOJL axcnep~eata, a He q:~~cToll JiorHKH (npoOJieJLa p~JieK­
CHH Jior:~~qecKM aepaspemMMa). 

llO-BlUHM0~ 1 TaKlle 00CTOHT .JJ;6Jl0 M C npoOJieMOI 3HeprHH-HlLITYJ1bCa 
B OTO 8 yKasaaaoH BHme noctaaoBKe. O.~tHaKo aToT ~Itt BOBce ae yua­
Jiaet panx OTO 1tax ~HSHqecxoH TeopHH. 

fipH HSyqeHHH JlOKMbHYX ("Olt0Jl039M~HX") 3a,Itaq B TeOpHH rpaBHTanHH 
oOyqao npeaeOperaDT xpynHOMaCmTaOHOI CTpyKtypol BCeJI6HHOH H onpe,Ite­
JiallT ITOHITHa 3HeprHH ItaltHX-JIHOO oO~eKTOB OTO, paCCMaTpHBaa CHCTeMy 
3THX oO~eKTOB B nJIOCitOll. YHpe Italt H30JIHpOBaHHHI "OCTPOB n /27/ .• .!(axe 
BCJIH npeHeOpeqb ~HJIOCO~CKHMH H IJJMSHqecitHMH acneKTaMH 3Toro npH0JIHlle­
HH~ S,IteCb BOSHHitaDT CHe,ItyDUlHe MaTeMaT:IIqeCitHe OCJlOXHeHHB. HCXO.ItHHll 
npHHnHITOll nocTpoeHHB OTQ IBJIIetca Hl!BapHaHTHOCTb ,IteiCTBHB OTHOCHTeJlb~ 
HO rpynrrH 0001e1 ltOBapHaHTHOCTK (CM.pas,IteJI I). O,ItHalto npH OnHCaHHH 
nnOCKOrO li.Hpa lLH BHHyX,IteHH orpaHKqHTI> HCXO.ItHYD rpynny oO~eitOBapHaHT­
HHX npeo0pa30B6HHI (B npOTHBHOM CJiyqae OUHC6HHe rrnOCitOrO'MHpa Oy,IteT 
3aBHC9Tb 0'! CHC'!eli.H KOOp,ItHHat). HyxHO Clta3a'!b 1 qTO n~00Hoe orpaHHqe­
HHe HCXO,ItHOI rpynnH npeo0paSOBUHHR 1 OTHOCHTeJlbHO ItOTOpHX teopHR HH­
BapHaHTHa1 CYuteCTByeT H B 3JleitTpO,ItHHaMHKe 1 H B000Uie B Jlll00I TeopHH

1 
nocTpoeHHox c noJLOIIlbll npaan:~~na KaJIHOpoBoqaol HHBapHaaTHOCTH. Cauo 3TO 
nOCTpOeHH6 TeopHH TpeOyeT OT npeo0pa30BaHHI Yita3aHHOI rpynnH HHBa­
pHaHTHOCTH TOJlbKO JlOitaJlbHOI rJia.ItKOCTH. 3Toro He~OCTaToqHo ,ItJIR ,It0Ka3a­
TBJlbCTBa HHBapHaHTHOCTH ~HSHqeCKHX BenHqHH 1 KOTOIJi9

1 
Itax npaBMJI0

1
, 

HMellT rnoOaJILHHR (HHTerpaJibHHR) xapaxtep H TpeOyDT orpaaKqeHHJI rno­
OaJibHHX CBOICTB YKa3aHHYX npeo0paSOBaHHI 1 HanpHMep, CteneHH HX yOH­
BaHHa Ha 06CKOH6~0CT:& (B ~CTHOCTH, Tax 00HapyXHJIH paSJIHqHHe TOno­
JIOr:~~qecKHe CBOICTBa ItaJIH0pOBoqHHX npeo6paSOBaHHI B sneitTpO,ItHHaJLHite 
H xpoMO.ItHHaMHite). B OTO STOT ae.nocTaroit (orpaaKqeaae rpynnu) taKxe 

neaT CBmi .nocTOHHCTBa. Hanp:~~wep, .ItJia .. xJiacca sa.nati pacceaHHa BBe.~te-
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HHe acmmtOTHtleCitH WlOCKHX rpaaHtlHliX YCJIOBHI CBO.U:Ht r·pynny OClll(e­
KOBapHaHtHHX npeoClpaaoBaHHI x ee no.n:rpynne -.rpynne B03MO~HYX npe­
oClpaaoBaHHI xoop.n;HHat Boa.n:H - MetiUJepa .- Caxca /28/. 3Ta rpynna 
(EMC) IBJIReTCI TaltHM.MHHHWaJILHHM pac~HpeHHBK rpynny llyaaxape, B KO­
TOpOK OTCYTCTBymt HB~H3Htl8CXH8 npe,n:ctaBJIBHHB nOCJie,n:ael, T.e. qacTH~ 
0 aenpepYBHYK CnHHOM, H 370 pacmwpesHe e,n:HHCTBeHHO. 

O.n:aaxo ocaoBaol Tpy.n:aoct»m pemeaHa npoClJieMY aaeprHH-HKnyJI»Ca 
"ocrpoBoB" 127/ aBJIBeTca TOT ¢ext, qTo c ToqxH apeaHa cauol OTO MY 
ZHBeM He B WlOCXOK Klr!pe, ClOJiee TOro, 3TOT nJIOCXHI MHp,.no-B~Kouy, 
aeyCTOitlHB

1
B OtJIHqHe 07 MHpa ~pH~Ha. 

llonouy, ecrecTBeaao, B03HH&amT .JtpyrHe pemeaHa npoClJieMY :mep­
rHH-HKDYJI»ca. MY OTKeTHM a,n:ec» O,n:HH H3 HaHClOJiee ~a,n:~JI»HYX, ·XOTOpHI 
pa3BHBaerca B paCloTax HoryHoBa c COTPY.U:HHKaMH 12 I • B 3THX .paCloTax 
TpeClyeTCI C~eCTBOBaHHe tOqBHX UOHITHI 3HeprHH-HMnyJI&ca:H HCUOJih3y­
eTCI Clonee mHpOKHI xnacc npeoClpaaonaHHI B xaqecTBe ~H3Ht~ecxHx. Ta- • 
xHe tpeClOBaHHI npHBO.U:HT K BHBO~: cy~eCtBOBaHHe.OTQ JIOrHt~BCKH He­
B03MOXHO, XOTOpYI no-cy~eCTBY COBna.n;aeT C pemeHHeM napa,n:OKCa "p~JieK­
CHH" B ~OpMaJII.HOI JIOrHKe. !BTOpH CTpOST npHMep TeopHH rpaBHTaUHH, B 
xoropol caua rpaBHTauHa pacCMaTpHBaerca xax noJie ~apa.n:ea - MaxcBeJIJia 
B WlOOXOM npOCTpaHCTBe, a TeJia .D:BH.YTCH B 3~eltTHBHOM pHMaHOBOM 
npocrpaacTBe. OCle teopHH rpaBHTaUHH noxa ~HaHqecxH aJI»TepaaTHBHY1 H 
xaxaa H3 HHX Bepaa - uoxeT cxaaan _ToJihxo axcnepHuear. 

BHBQ,li;H 

llpHHUHnH ltaJIHClpOBOtlHOI HHBapHaHTHOCtH CTaJIH YHHBepCaJibHYMH npHH­
UHnaMH nocTpoeaHa Bcex ~H3Hqecxux TeopHI. O.n:aaxo o.n;HHX JIOKaJI&HHx 
npHHUHnOB OKa3aJIOCI. He,n:OCTaTOtlHO .D:JIH pemeHHH aKtyaJibHHX npOClJieM 
COBpeMeHHOI TebpHH nOJIB H rpaBHTaUHH. 

3a1tnpqeHH2 

· MY nonwtaJIHC» a.n:ec» xparxo npocJie.U:HT» HcTopHD nocteneaaoro 
CDHHHHH OTO H COBpeMeBHOI KBaHTOBOI TeOpHH nona Ha OCHOBe e,n:HHYX reo­
MeTpHQeCKHX npHBUHDOB. B reHe3HC·e 3THX npHHUHnOB B paBHOI Mepe npHHH­
KaDH yqacTHe H XBaHTOBaH MexaHHK~H 3JI6KTpOJJ:HHaMHKa

1
H TeOpHH rpaBHTa­

UHH 31HmTelaa. 3Hat~eHHe OTO onpe.n:enaetca ae Ton&xo oCl~acaeaHeu axcne­
pHMeHTaJI»HHX ~KTOB, BO H ee pOJihm B ~OpMHpOBaHHH COBpeMeHHOrO Hayq­
BOrO liHpOB033peHHH1 H 3Ta pOJib ClHJia HeMaJIOI. 

qro xacaerca nepBoaaqan»HYX npHHuHnoB nocTpoesHa OTO, To Bo ace 
BpeMeHa pa3BHTHH COBp6M6HHOI ~H3HXH He UO.U:BepraJICH COMH8HHD JIHWb 
O.U:HB ~KT: TO][Jt8CTBO HHepTHOI H rpaBHTaUHOHHOI MaCC HBJIH6TCH 3KCne-
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pHMeHTaJI»HOI OCHOBOI OTO. 0,JJ;HaKO Ba Ka][JtOM nane nyu, B8JU'JIIHI OT 
"TO][Jt8CTBa MaCC" It TeOpHH rpaBHTaUHH, npe.n;CTaBJIIJICH DO-HOBOyY H BeT 
TB6p,ttoil: YB6P6HHOCTH, 'iTO STOT IJYTI. B Oti6P6.IU!O:lt pa.a R6 HSM6mtTCH c HSM6-_ 
H8HHeM ~H3HQeCKHX npe,JJ;CTaBJieHHI. MW BHAeJIH, xax pa3BHTHe XBaHTOBOI 
MexaHHKH B KOHeQHOM HTOre DpHBeJIO X donee rnydOXOMY DOHHMaHHm HCXO.U:HHX 
npHHUHnoB OTO. Toqao tax xe pememte II.P06JI6MH :aa.xyyMa, ItOR~enra, 

~30BHX nepeXO.U:OB B KBapKOBOI MatepHH Korno d~ CtHuyDHpOBaTh xaqecT­
BeHHO HOBHI nO,JJ;XO.U: B rpaBHTauHH THna anredpaHqeCKOI peaJIH3aUHH npHH­
UHna OCl~el XOBapHaHTHOCT~H TeK CaMYKJB03MOJ:HO~JJ:aDO dH e~e O,IJ;HH OTBeT 
Ha BOnpoc: llOtiaMY "TO][JteCTBO MaCC" HJIH "YHHBepcan&HOCTh 3apa.n;OB 0 RB­
JIHeTCH nOBOJJ:OM ,IJ;JIH npe,n:Cita3aHHH HOBHX npHHUHnOB CHMM6tpliR? 

MOXHO CKa3ax&, liTO "npaBHJibHOe nOHHMaHHe" OCHOB Od~el TeopHH 
OTHOCHT6JII>HOCTK 8CTI> He 3aXOHtleHHOe COCTOIHHe, a CKOpee npo,n:OJIJ:amotHICI 
npouecc, CBJI3aHHHII C pa3BHTHeM COBpe!46HHOI tlJH3HKH H B 3HaQHTeJihHOI 
CTeneHH CTHyYJIHpyD~HI 3TO pa3BHTHe. 

KaK MY BH~enH BHWe (pa3,n:eJI 3~ XBaHTOBaH TeOpHH dHJia O~H~ H3 
OCHOBHHX HCTOQHHKOB Jt}II ~OpuyJIHpOBKH npHHnHna ltaHHdpOBOqHOI HHBapHaHT­
HOCTH - HCXO.U:HOrO npHHUHna nOCTpOeHHa COBpeKeHHHX TeopHI. Bee B03pac- . 
TaD~D pOJI& XBaHTOBOI TeOpHH H KBaHTOBHX npe,n:cTaBJieHHI B COBpeMeHHOI 
tlJH3HKe H TeOpHH rpaBHT8UHH MY UOnHTaJIHCh OflHCaT» B BH.n;e Tpex teH,JteH­
UHII. 3tH TeHAeHnHH (UeJioro, Baxyyua, qeJioBeKa) xapaxTepHaymT ae aayqao­
-ecTecTaeHHHI wero~ B xnaccHt~ecxym anoxy, a xait pa3 Ty aaTy~HJIOC~Hm, 
XOTOpym oa'noxopOHHJI. MY Kalt dH CHOBa B03BpaotaeMCH Ha eCTeCTBeHHOHayq­
HOM ypOBHe It TOI "ueJIOCTHOCTH HaTy~HJIOC~HH", KOTOpal COCTaBJIHeT 00-
,n:epxaHHe H,n:eH Od 6AHHCTBe KapTHHH MHpa H aHaJIOrHH Ke~ KHKpOXOCMOCOM 
H KaKpOKOCMOCOM /SO/ • . . . 

MH HaQHHaeM nOHKMaTb,Ha YPOBHe Teopew reAeJia, QTO Jimdaa ectecT­
BeHHOH8¥QHaa TeOplr!H JIOrHQeCKH HenOJIHa H OTKpHTa B CBOD dy~~D MeTa­
TeOpHm. H OCHOBHaa aa,n:aqa yxe C03AaH~OII ~H3HQeCKOI TeopHH 3aKJIDqaet­
CH He .TOJibltO B TOK, QTOClH CTpeMHTI>CR K JIOrlr!QeCKOI 3aKOHtleHHOCTH, 3a­
BepmeHHOCTH CBOero pa3BHTHB, HO H B TOM, QTOdH OC03HaTb CBOH CKpH-

. I 

THe npOTHBopeqH~H , cne~OBaTeJI&HO, rpaHHUH CBOel npHMeHHMOCTH. Ha-
nOMHHM, .'ITO t~eTKOe OC03HaHHe rpaHHn n03HaHHH !flH3HKH KaJE,lUll pa3 Henpe,Jt­
CKa3yey~ H xoacTpyKTHBHo pacmHpaJio caMo 3HaHHe. B aToM "aeorpaHHQeH­
HOM" paCmHpeHHH B03MOlEHOCTel tiJH3HKH KaK HayKH nyTeM orpaHHq6HUH H. 
3aitJIDQaeTCH CYT& Toro HOBOro, QTO BHeCJIH cneUKUJibHRH TeopHH OTHOCH­
TeJibHOCTH H KBaHTOBaH MeJCaHHKa. B npe.lU{BeP.HH 'l'aKOrO "orpaHHqeHHJI 11 

HaXO~HTCH H Od~a TeopHH OTHOCH'IeJI&~~CTH 7JI/ • 
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I 

IIPOiiJrn.IA PACIIPOCTPAII:EHIDI I1 rEIIEPAU:tm 3BYRA TIOTOROJ.Ix) 

~.H.BJIOXHH~BB · 

BOT Y09 00HliMaBH9 npoCIJieW pacnpOCTpaH8HHS 3Bylta OOTOKOU. 
B,y,~teM paccu~TpHsaT• (npocTOTH pa.JtH) o~ouepaue ypaBaeana H,Jtean•aoH 
XHAXOCTH XX) . 

1 • 'd . . :Du =- ~ ~~ ; :D~+ ~ 'd~ = 0 , (I) 

d d . 
r.~te .:D=dt -uax.. • ,UettcTBya aa nepBoe ypaBaeaHe cJieBa onepaTopoLi 
·aht , a Ha BTOpoe C>~:x. H BU'Il!Taa O,JtHO H3 ,~tpyroro, OOJiy'IHM: 

'2 
1 d ll -;lu. 1 'I' 1.. ) 
e1 at1 - ~r = (!2 r \..u,~,. .. , (2) 

r.~te1:"' = -·~·_(lL'du\_ 'd ( ~2)C)~ + 2c2'du'df+ <!:zu~. r3) 
, err\ ax.; d"tX~ <>x ~ 'axax.. ~ . ax , 

IIpaBaa tJaCTD ypaBH8HlfS (2) CO,JtepZHT BTOpyD OpOH3BO.ItHYD OT LL 

noaTouy oco<lux npeHUJUI8CTB ypaBHeane (2) ae HMeeT. Tipe,~tcTaBHM u. 
H ~- B Blf,It8 U-+U+S , ~ -~+cg-:' , r,Ite S H · S' MaJIU 
H HUeDT BucoxyD qac:roTy. Tor ,Ita noeyqmt ypaBaeaxe P~.!l.!Jm~!!W! 
3BY~ B H80,ItBOpO,ItHOI H ,ItBHX,VUielca cpe,Jte. 

Oc:raBJiaa B (2) tJJieuw nepBoro nopa,Itlta uaJIOCTH no 15 , ~ 
00n¥'1a8M ypaBH8HH9 BH,Ita 

.X) B OOCJ18~HHe ro,ItH XH3BH ~.H.BJIOXHHU8B roTOBHJI HOB08_H3,ItaHH8 
ctaBmeR yxe ClnCinxorpa~ntJecxoR pe~oct•D XHHrH "AxycTHxa ueo,ItHopo~aoR 
H ~BHXJ'Dt81Ca cpe,!Ui" • .lfi!. CIUJIH HaOHCaHH ,JtOOOJIH8HHS lt B8XOl'Opill paa~eJirui 
KHHrH, O~HaKO Cll9pl'D OOllemana 3aBepmHTD 3TY paCio:ry. . 

~.H.IinoxHaneB c,~tenaJI AononaeaHe 1t pas~eJIY "IIpoCIJiella reaep~HH 
3BYita OOTOKOll", ltOTOpoe npe,ItCTaBJIS9T C8JlOCT081'8JiliHUI HBTepec H H3-
~aeTCS <le3 CYJJt8Cl'B8HHHX pe~UHOHBHX nonpaBOK. 

_ XX) 3A8Cll H ,Itanee aBTOp HCOOJID3yeT 3HJiepOBH nep8M8HHHe ~a OOHCa­
HRS ,ItBU8HHJI MaTepHa.IIDHOI <llasu. COOTB81'CTB8HHO 3TOyY U. (:x.,t) 
II ~(x;t) OmiCHBaJOT CKOpOCTD H nJIOTHOCTD ,JtBHXJntelca cy<lctaHUHII 
B TO'Ilt9 npOCTpaH CTBa-BpeM8HH ( :x.,-t) (npHM. pe,It.). . 
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.., cls C>2 5 · 'd2 :S 
C2 ~t2 - ~x2 + ZJ.. 'dt:C>x. + =0 

3TH ypaBHOHHil JIHHOIHll no S , a. 
reaep11pOBaHI10 3BYKa llQTOKOM TpedyeT yt~eTa B (3) HOJIHHBIHHX• 

tiJIBHOB. If3 (2) MOJOIO nOJIYtiHT:& HHTerpO,!tH!WJepeHnHaJI:&HOB ypaBHBHHe: 

uGc,-t) = Uo(x,t)+ s~~-X,i:-t')'P'(x~t')J~Jt". (4) 

3,JteC:& 'Uo -CBOdO,n;Haa BOJIHa (T.e. pemeHHe O,ltHOpO,!tHOro ypaBHBHIUI 
OU= 0 ' ~(x-x~ t -t")- <llYHKnHH rpHHa. B TpexMepHOM CJiyqae 
HMeeM ypaBHOHHe, aaanorHtiHOe (4). llpH 3TOM TpexMepaaa <flYHKnHa rpHHa 
11 COOTBOTCTBYD~ee pemeHHe paBHll: 

~1x-.x.'t-t")= 1 · ~ft-t'+ -z(x,:x:')] 
0 \: ' 'G(:x.,r) r . <! J 

np11ti9M -z(x-:X::)=I~ -X.'\ (,n;Jia Tpex nsMepea11nl) 

' 

UJIIi u.(x,t) == ..... {x;l:)+ Sr(x:', t- .,(~1dx! 

(5) 

(6) 

OTMeTiiM HaJilft~lte aqxpeKTa sanas,II,liBaHaa B (6). HuTerpapoBamie B (6) 
pacnpocTpaHeHo no odJiacTn npocTpaHcTBa, r,Jte .J7 cy~ecTBeHHO oTJIIit~Ho 
OT HY Jill (r ,Jte "clypJiltT 11 nOT OK) • B 3TOH OdJiaCTH MOJOIO B.311T:b npHdJilfXBHHOe 
BllpallteHHe ,JtJia 1!eJIHHelnoro t~JieHa -it( u 1~) · , aanpnnep, npenecl­
peraa CXHM60MOCT:&Il. B 3TOM CJiyqae 'df/3:x.== Q 11 

r =-....1._2('du2\ . (7) 
'G Clt 'C>x. ") 

TaKHM Odpa30M, HBJIHHeAHllB ,ltOclaBKH llBJIIlllTCil HCTOtiHHKOM 3ByKa. 
ECJIH UCTOqaHK V COCpe,!tOTOtiBH Ha nOBBpXHOCTI-1, TO MOlEHO npHMe­

HHT:& TeOpeMy KHpxrotfl8, H CBBCTH 3a,llat1Y K rpaHINHllM YCJIOBHIIM. JlelcT­
B UTOJibHO, no Ocl~eR TeOpHH pemeHHR BOJIHOBHX ypaaHBHHH, pemeHHe ypaB':-
· fieuua 

1 'd2 u ·. 2 
e2. 'd~ - '1 u = f' 

CBO,II;I!TCil K CyuMe nOBBpXHOCTHHX HHTerpaJIOB ( = rpaHl!tiHHB YCJIOBHil ) 
lf UHTerpaJIY no Ocl'bBMHID'II UCTOtiHHKaM, tiTO U OTpaxeHO B (6). 
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OE OCHOBOITOliAI'.ADI!lliX PAIDTAX Jl • .H.EJIOXlffiUEBA IIO AKYCT.HKE HID.IUIOPO.JUIOtl 

JlBID.tYI!lEtlCH CPE.nH 

E.M.hyJIHH 

B,ypuoe pasBHrHe aBHanHOHHoro rpaacnopra B xcrexmxe TpH ,n;ecaru~ 
Jierxa, ocBoeaxe xocuoca, cos,n;aaHe JierareJI:&HilX annaparoB c aedHBaJio 
BllCOKHMH ypOBHIIKH :meprOBOOpyzeHHOC'rH nOCT{\BHJIH Ha llOBBCTKy ',~tHil npod­
JIBMY dop:&d!l C Bpe,n;HHM B03,JtBICTBHBM myMa Ha 3KH11az, naCCaJ:HpOB, OdCJIY­
J:HBall~HI nepcouan H aaceneu11e B soaax axcnnyaranHH, a raxze npodneuy 
axyCTH'IOCKOI ycraJIOCTHOI llpOtiHOCTH ROHCTpyxnHR npH MO~HllX HecranHo­
HapH!lX BOS,n;eRCTBHIIX B 11111p0KOM ,II;Halla30HB tlaCTOT. 

3a 3TO J:e BpBMil C~OpMyJIHpOBaJiaC:& HOB all OdJiaCTI> HayKH- aBHanHoH­
Hall axycruxa, sa.n;at~aMH xoropoR llBJlllerca npaxrH'Iecxaa paspadorxa H· 
ocy~eCTBJIBHHe Meponp118THR 110 CHHJ:BHI11l BpB,II;HllX B03,1tBICTBHI myMOB Ha 
tiBJIOBBKa 11 ROHCTp~ netaTBJlbHHX annapaTOB, MB,II;HKO-dHOJIOrHtleCRHB 
11CCJIB,ltOBaHHil BJIHIIHI18 myMa Ha. OpraHH3M.QBJIOBeKa, BOpMHpOBaHHe ypOBHBI 
myMOB Ha MBCTHOCTH H BHytpH JIBTaTeJI:&HllX annapaToB, paspadOTKa HOB!lX 
3BYKOnOrJIO~all~HX H 3BYKOH30J1Hpym~HX MaTepl1aJIOB 11 KOHCTpyKnHR H ,!tpyrHe. 

HaHdOJiee CJIOJO!IlM H BalOillM HanpaBJIBHHBM B 3TOR OdJiaCTH IIBJI.IIBTCII 
aapoaxycrHxa, sapo.JtHBmaaca aa rpaHHne aapo.JtHHaMHKH H RJiaccHt~ecxoR 
axyCTHKH H OdOd~am~ag pe3yJI:&TaT!l H3Yt18HHR npHpO~W aapO,ltHHaMHQBCKO! 
reaepanHH sByxa, ero pacnpocTpaHeHHa B ABHx.y~eRca Heo,n;aopo.JtHOB cpe­
AB H paspadoTKH MBTO.JtOB CHHzeaHa ypoBaeR myMa B HCTOQHHRe. 

AspoaxycTHKa onHpaeTca aa ~YH~MeHT pa,Jta orpacJieR aayxH, _TaXHX, 
xax JIHHeBaaa H aeJIHHeRaaa axycTHKa, aecranHoHapaaa t\apo.n;HHauHKa, 
r11,!tpOiHHaMHKa, TBOpHS TypdyJIBHTHOCTH, rH,ltpO,II;HHaMHQBCKall TeOpHil YCTOI-
tiHBOCTH TBQBHHR. , 

JlnanasoH sa,n;aq aapoaxycrHKH Bec:&Ma mHpox: OT H3yt~eal1a odrexaaHa 
pemetKH KOMHaTHOro KOH,JtHnHOHepa H odecnet~eHHil HeOdXO,JtlWOro aKyCTH- . 
tiBCKoro KOM~OpTa, ,!tO HCCJIB,II;OBaHHR HCTBQBHllll rasoBm: CTpyB ABHraTeJie! 
KOCMHQBCKOI'O KOpadJIS- B nenax C03,JtaHHil Ha,II;Bli:HllX KOHCTpyRnHB, . HB.CTanHo­
Hapaoro ,ltBHXBHHil.Cpe~, COnpOBOlE,II;aD~eroca Odpa30BaHHeM 3ByKa. 

B HaCTOa~ee BpBMil Ha 3TOM nyTH ,ltOCTHrHyTH 3Ha'IHTBJl:&HHe ,YCilBXH: 
pemeH pa,lt TeOpeTHtiBCK~X 3a~tl, pa3padoTaHH npHHnHnll CHHXBHHII aapo­
myMOB, HaMet~eHH nyTH COS,II;aHHil MaJIOmyMHHX JieTaTeJibHHX aiinapaTOB. 
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B aapoaxyCTHKe, Y HaC K 3a pydexou, cerO~HH CJIOXHJIHCL KO~HYe 
KOJIBeKTHBH cne~HanHCTOB, B 8TY odnaCTL HayKH npHIIIJIH KpynHYe yqeHYe­
aapO~HaKHKH, C03~HY, npoeKTHpyDTCH H OC~eCTBJIHDTCH cneUHa1ILHYe 
BRCll9pBM9HTanDBH9 YCTaHOBKH, paspadaTYBaDTCR Cnen~HqecKHe ueTO~ H 
CHCTeKH H3MepeHHI H odpadOTKH peByJILTaTOB 3KCnepm.teHTOB, aenpepHBHO 
B03paCTaeT KOJIHqeCTBO nydnHKyeKHX padOT K HOBOr~HI. 

BeC:&Ka BYCOKH TeKnH pa3BKTH8 a3pOaKYCTHKH: HenpepYBHO llOBYmaeT­
ca ee npaxT~ecKaa saaqKKOCTL, pacm~~paetca ee noTpedaocTL B pa3BHTHH 
CKeZBYX OdJiaCTel BayKH. ECJm HSCROJ!I>KO JIST HaSa,II; HCllOJIL30BUJIHCL JIHo.. 
HeapHSOB8HHH6 ypaBHSHHH ~ OnHCaHHH aapOaRJCTKqSCKHX npouec­
COB, TO B HaCTOJlll(66 BpeM.li BOSpOCIIIH9 Y]?OBHH SBy-Ka llOCT~ 

B llOBeCTKf ~HI 3~qy paspadOTKH ~eiCTBHTeJILBO BeJIKHeiHOI TeOpHH 
aapoaxycTHKH. EcnH B TeqeaHe donee nonyBeKa_ aapo~HHauHKH odxo~HnHc:& 
pemeHHSMH ypaBHeHHI PeiHOJIL~ca, OCHOBaHHYKH Ha llOJIY3MllHpHqecKHX 
TeopHax TypdyneHTHOCTH, H :noro 6wro ~ocTaToqHo ~a oneaKH min, ~elcT;.. 
Bym~x sa odTeKaeuoe noTOKOM Teno, TO cero~a aapoaKyCTHKa Tpe~eT 
3HaBH8 SaKOHOMepHOCTel npOCTpaHCTBeHHO-BpeMeHHYX ltHHeMaT~eCKHX II 
~HaMllqecKIIX xapaKTepiiCTIIK Typ6yneHTHYX TeqeaHI. 

· TaltOBO B OdlllRX qepTaX. COCT08HHe aapoaKyCTHKH Ha Cero~ ,Item.. 
HCTOpH8 pa3BHTH8 aspoaxyCTHKH llOMHHT He CJIHmKOM dOJibliiOe qHCJIO 

yqeHYX, OCTaBHBIIIHX B HeR saueTHYI cne~. B Tpy~ax KJiaCCHKOB ecTeCTBO~ 
3HaHH8- reJI:&Mron:&na, RHpxr* H Penes- B KOHne XIX CTOneTHR dun 
TOJILKO Haueqea teopetHqecKHI no~xo~ K saAaqau aKycTHKH ~BHsy~elca 
cpa~ H a3pO~HHaMHqeCKOI reaepa~HH 3ByKa. O~HaKO H3-3a OTCYTCTBH8 
notpedaoctel od~ectea ato aanpasneaHe ae nonyqano ~an:&aelm~ro pa3BH~ 
THR B teqeaHe donee nonyBeKa. 

ITpaxtaqecKoe npHnoxeaHe H pasBHTHe aapoaKyCTHKH aaqanoc:& B 30-e 
ro)U>! aamero cToneTHa~ nocne BYxo~a P.adOT H.H.AH~peeBa 11 H.r.PycaKo­
Ba III, ll.R.ryTHHa I I , E.R.D~HHa lsi no aeKoTopuu Bonpocau pacnpo­
ctpaHeaHa 3BYKa B B03~mHOM llOTOKe, OT~9JILHYM HOTOqHHKaM·aapO~HHaMH­

qecKOrO mylla. 
B 1946 ro~ llO.IIBHnaCL KHHra B CKpOMHOM cepOM nepenneTe, Ha KOTO­

pOM duno HaneqaTaHO: "n.H.EJIOXHHUeB. AKyCTHKa HeO~HOpO~HOI ~BHsy~eR­
C8 Cpe~. M. ,rocTeXH3~aT ", CO~eplmllta8 TeopeTHqecKHe HTOrH HHT9HCHBHOI 
pa6oTH n.H.~OXHHUeBa ,ItO Ha~a H BO BpeMH BeJIHKOR 0TeqeCTBeHHOR BaR­
HH llO BanpocaM BaSHHRHaBeBHH 3BYKa B naTOKe H era pacnpaCTpaaeHHH 
B aTMocwepe. IlpaxTKqeCKHe B!ma,ItH era HCCJie,ItaBalll!di npHHeCJIH 60J!I>myiO 

nOJibsy npx paspa6aTKe KaMnnexcaB o6HapyxeBHH Bp~ecKHX caMOJieToB. 
B npe~HCnOBHH K KHHre n.H.EnOXHHUeB nHmeT: ".llpaKTHileCKHe npod­

neMH, BH3BaBHHe Be~HKOI 0TeQeCTBeHHOI BOIHol, nopo~anH npodneMH 
TeopeTHileCKHe ••• B aKyCTHK9 HHTepecu COCpe~OTOqHBU1IHCL BOKpyr npod-
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neu pacnpoctpaaeaHa SBYKa B aeo~aopo~Bol H ~BH~elca cpe~e, TaK KaK 
HMeHHO TaKHe cpe~ npe~cTasnamT codol a±uoc~epa, 8o~a uopel 11 peK; a 
taKxe BOKpyr npodneM H ~q, CB83aHBioiX C ~BHsy~mtH08 HCTOQBHKaMH H 

npH9MHHKaMH 3ByKa. 3TH npodneMW RBnaDTC8 CMeXSWKH: OBH nexaT Ha rpaaH­
ne M6S~ aKyCTHKOI H rH~pO~IIHaYHKOI B liiHpOKOM CMHCJie CJIOBa. 

MeSAY Teu BURCHHnoc:&, QTO RUeHHO 3TH CTOpOHiol ~ena JIHdO cnado pas-. 
padoTaBiol TeopeTHileCKH II 3KCnepHM~BTa1ILHO, nHdO Ma1IO nonynapHH Cpe~H 
aKYC.THKOB "• 

3~eCL B H9CKOJILKHX ~pasax n.H.EnOXllHUeBa qeTKO C~OpyY1IHpOBaBU 
pOJIL H MeCTO dy~el a3pOaKyCTHKH H COCTO.IIHHe ee KaK HaYKH B llST~eca-
THe ro~. . 

RHHra cpasy nonyqHna mHpOKym H3BeCTHOCT:& y HaC II 3a pydexou, OBa 
duma nepeBeAeHa H"H3~aHa B CillA H CTaJia dHdJIHOrp~HqecKOI pe~OCTLD. 

Rnnra ae noTepana CBoel aKtyan:&HOCTH H celqao, oaa mnpoxo Hcnon.­
syeTca cnenHanHCTUMR B npaKTHqeCKOI ~eaTen:&BOCTH. il03TOMf no npe~no­
zeHHm Ueatpan:&aoro aaporH~po~HaaMHqecxoro HBCTHTYTa HMeHH npo~.H.E. 
EYKOBCKoro, COTPY~RKOM KOToporo B MOnOAUe ro~H dun n.H.EnOXHH~eB 
H 0 qey OH COXpaHHn CUM!ole npHRTBHe BOCllOMHHUBHR, B 198! r., qepe3 35 
neT nocne BHXO~a B CBeT nepBoro H3~aHRR KHHrH, oaa dwna nepeHs~aa 
B CCCP B HS~aTen:&CTBe "HayKa". B npe~HcnoBHH xo BTopoMy Hs~aa1m 
aKa~eMllK r.II.CBH~eB nnmeT: uyqHTHBaa, QTO KHHra n.H.EnOXHHUeBa ae.no­
Tepana CBOeD aKTYa1IDHOCTH celqac, H BHBOAU ee mHpOKO RCnOnD3YDTCR cne­
~anllCTUMR B npaKXHQeCKOI AeRTeJILHOCTH, dHnO pemeao, HCnpaBHB 3aMe­
qeHHHe oneqaTKH, nepeHS~aT:& ee des R3MeHeHHR, KaK O~Hy ll3 ~YH~aueH­
TU1ILHUX padOT B odnaCTH aapoaKyCTHKH". 

KHRra n.H.EnOXHHU9Ba BOmna B 30nOTOD ~OHA unpOBOI aayKH, CTana 
KnacCHKOI! 

B KHHre BnepBUe H3noseHiol TeOpeTRileCKHe OCHOBY UKYCTHKR ~BHxy~ei­
C8 cpe.Jtii, -:PacnpocTpaHeHH8 3ByKa B ati.toc~epe, paccu-oxpen-li :Soilpocu:PEl."" 
dotw npueMHRKOB sByKa B noToKe ~Hsy~elca cpe~w, Bosdyx~eBHR pesoaa­
TopoB llOTOKOM, HsnyqeHRR 3BYKa TenoM, ~BHxy~HMC8 CO CBepX3BYKOBOI 
CKOpoonm. 

n.H.EnOXRBUeB BnepBHe nonyqHJI KOHBeKTHBBOe BOnHOBOe ypaBHeHne, 
OllHCUBUD~ee pacnpOCTpaHeHHe 3ByKa B HeO~HOpO~HOM llOTOKe H~ean:&HOI 
cpe~, KOTOpoe cero~R B aapoaKyCTRKe Ha3HBaeTCR ~aBH9RHeM En21n[­
~ 

{ 
:D (1 :D \. -1 J)u .. 'd ~2}dJ -0 
:Dt \C2. JYt/- C2 .:Dt OX;.- v 1 - , 
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r,~~;e l) .- ~ + .. ~ L, ,.2_1'82 _ lf-1-u2 v- <!p~ 
J)t -ot u"'dx~ ..::.--o 2 'I ' o- :tt:.v , 

• ';;>Cf 
~ - ilOTBHitHaJI aityCTHil8CKHX B03MYIIIeHHI, 'f = C)t ' 

<!- CKOpOCT~ pacnpocTpaHeHHB MaRHX B03My~eHHI B cpe,~~;e, -V- CltOpOCU OCHOBHOrO llOTOKa, 'lf;:.- ee KOMllCIHeHTH, 

Xl- ltOOp,II;I'IHaTH. 

B OTJIH'IHe OT BOJIHOBOrO ypaBHeHHB .1\aJiaMClepa, OilHCHBaJllltero pacnpo­
CTpaHSHHe 3BYKOBHX BOJIH B HeilO,II;BHXHOI Cpe,~~;e, ypaBHeHHe EJIOXHHJtSBa 
Yita3YBa9T Ha B3aKWO,II;eiCTBHe B03MYllleHHI C OCHOBHHM llOTOKOM ,~~;axe B JIH­
HeapH30B6HHOM BH,II;e. 

C llOMO~Jl 3l'OrO ypaBHeHHB .J\.ll.EJIOXHH!t9BHM H ero llOCJie,II;OBaTeJIBMH 
paccuorpea pa,~~; aalaq axycruxu aeo,~~;aopo,~~;aoR ,II;BH.Ylllelca cpe~. B aacroa-
11166 Bpe:ua C ilO:UOIII~Jl 3TOrO ypaBHeHHB ilOJIYq6HH _BaXHHe pe3yJI~TaTH npH 
p6meauH aa,~~;aq o pacnpocrpaHeauu aByxa B xaaaJiax c noroxoM. Ocoeleaao 
axryaJI~HHM 3TO Oita3aJIOC~ B CBH3H C npOClJieMOI CHHXeHHB myuanaccamnpCKMX 
ca:uoJieroB aa :uecraocru. Ha Claae ypaBHeHHB EJioxuaneBa y,~~;aJioc~ c~opuyJiu­

poBaT~ DpHH!tHllH Olll'HMH36nHH napa:ueTpOB rJiyii!HTeJiel myMa CHJIOBHX ycra­
HOBOK CaMOJISTOB, ltOTOpue ilOJIYqHJIH mHpOK09 npaKTHQSCKOe npH:USHeHHe 
ilpH C03,11;6HHH HOBOrO llOltOJleHHB MaJIOmyMHHX naccaxHpCKHX CaMOJ!STOB. 

.1\.R.EJIOXHHtteBHM OYJia pemeaa a~aqa o pacnpocrpaaeauu 3Byxa Ha,~~; 

36:UHOI llOB9pXHOCThll npH HaJIHqHH B9Tpa, euy npHHa,II;Jie~aT TaK~e nepBHe 
paelOTH 0 p!.CnpOCTpaHSHHH 3BYKa B Typ6yJISHTHOii aTMOC\PSpe. 

.1\.H.EJIOXHHUeB ClUJ! nepBHM, KTO 060ellliHJl pe3yJihTaTH KJI~CCHQSCKOI 
reoueTpuqecxol axycTHKH Ha cnyqal aeo,~~;Hopo,~~;aon ,II;BHxyllteAca cpeAH. 
Ha Claae aToro.oeloelllleHHa oa BnepBue nonyquJI npaBHJibHoe BHpaxeHue ,~~;Jia 

nJIOTHOCTH noro&a 3ByKoBoR aaepruu B ,II;BH3flllelca cpe,~~;e. EJioxuatteBy 
Y~JIOCb C 6oJiee 06lltHX il03HttHI pemHTh BSCbMa aKTyaJihHYil ,II;JIB TOro Bpe­
:ueHH 3a,~~;aqy 0 myMe B03,11;yii!HHX BHHTOB CaM0119TOB. 3TH peayJIDTaTH He yT­
paTH1IH CBOel tteHHOCTH ,11;0 HaCTOHlltero BpeMeHH. 0co6eHHO OHH CTaJIH aK­
TyaJibHHllH celqac B CBH3H C ilpOClJieMOI C03AaHHB MaJIOmyMHHX MHOrono­
naCTHHX BHHTOB ,II;JIB HOBOrO llOKOJieHHB naccaxHpCKHX BHHTOBHX CaMOJie­
l'OB H B9pTOJl9TOB. 

Tpy,II;H .1\.R.EJIOXHHtteBa CTanH OTilpaBHHM nyHKTOM B pa3BHTHlf COBpe;.. 
:ueaaoR reopHH aapo,II;Haa:uuqecxoR reaepanun 3Byxa, xoropaa Claaupyerca 
Ha H90AHOpO,II;HOM aaaJiore ynOMBHYTOrO BHII!e ypaBHeHHB DJ!OXHHU9Ba: 

{ n 0 n\_ilhll.£._vlB =dhsfr2xv-Tvsl-
:Dt \C2m J c2 J)t C>x~ I tt 'J r 
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c" .Dt ~ V] TvS - er{il-1 Dt'+at .nt} ' <2l 

r,~~;e B - 3HTa1IbnHa ropuoxeaua, 

S - aaTpon:wa, 
~ ~ 

5( - saBuxpeaaocn, · "'V- cxopocn, T -re:unepaTypa. 

0TMeTHM, QTO B Jl9BOI qaCTH 3TOrO ypaBHeHRB CTOHTllO \POpM9 TOT ~9 
CaMHI B01IHOBOI OllepaTop, qro H B ypaBHeHHH EJIOJCHHU9Ba (I), O.IUiaKO T9-
ll9pb OH ~SiiCTBYST Ha 3HTaxbllHID TOpM~SHKH8 - T9pM0~8MKq9CxyiD Be­
JIHquay,KOTOpaR HrpaeT pOHb OCHOBHOii aKYCTH~SCKOii TI9p9M9HHOii H ~9p93 
aee ,~~;ocraroqao npocro BHpaxaDrca axycruqecxue ,~~;aBJieaue H cxopocTL. 
TaKHM oelpaaou, JieBaa qacTh aroro ypaBaea:wa onucuBaer pacnpocrpaaea:we 
aByxa B aeo,~~;Hopo,~~;ao:u noroxe, a npaBaa qacrb, aaBUCBlltaa or aaBHxpeaaoc-. 
TH H rpa,~~;:wearoB aarponuu, oroX,J~;ecrBJiaerca c ucroqauxa:uu 3By&a, nopox­
,~~;ae:uHMu CaMHM llOTOltOll.. 

ITpu onp~eJieaaux ycJIOBHax aecrattHoaapauA norox XH,II;Kocru H1IH rasa 
Call. BBJ!BeTCB HCl'OqHHKOM 3ByKa. 06pa30BaHH9 BHXpel H HXHecranuoaap­
HOe ,II;BHJ:eaue B aeo,~~;aopo;ciJOM noJie reqeaua, .xoropoe RMeer :uecTo npu o6-
rexaauu TeJI, a TaitJ:e npH HCTeqeHHH B llOltOBIJIYilCB HJIH ,II;BH.YIJIYilCB cpe,~~;y, 

BBJIB9l'CB OCHOBHOI npHqHHol reaepaUHH 3Byita. ITpottecc o6pa30BaBHB BHX­
pel Henocpe,II;CTB9RBO CBB3aR C BB3ItOCTbll _cpe,II;H.H TeilJIOilpOBO,II;HOCTLil • 

CJIOJ:RHe H ,ll;aJieKO He TIOHHTH9 ,11;0 CHJC ilOp BBJISHHB, ItOTOpHe 
Ha3YBallTCB TypelYJxeHTHOCTLJl, npOHCXOABIIIH9 B norpaHHQHHX CJIOBX OKOJ!O 
OelTeitaeMHX TeJI HJ!H B CB060,II;HHX CJIOBX_C:uemeHHB, DpHBO~T It aenpepHBROI 
reaepanuu BHXpeR H It Typ6yJIH3anuH ilOTOKa. 3TO Be.D;eT It ycTaHOBJieHHJl 
raxoro cocToaaua cpe,~~;u, npu 1toropo:u UMe_erca aecranuoaapaul aaBuxpea­
auR ilOTOK. 

BC1Ie,II;CTBHe CJ:HMaeMOCTH.Cpe,II;H qaCTL 3ReprHH 3TOrO ReCTattHORapHOrO 
llOTOita H3JIYqaeTCB B BU,II;e aityCTHQeCKHX BOJIH. 

C TOQitH ·3peaua aapo,~~;uaa:uuqecxoR reaepauuu 3Byxa BaXRyll poJih ur-. 
pallr TaKxe Tell11oBue npotteccu, npore&aD~He B. noroxax. 

3HTpOnHIHHe HSO,II;BOpO,II;HOCTH, C O,II;HOH CTOpOHH, HH,JtyttHpyllT ~OilOJIHH­
TeJihHYil 3aBHxpeHHOCTL H, C ~yroii, H9TIOCp9~CTB9HHO reHepRpyroT 3Byx. 

Yp~BHeaue (2), RMeayeMoe B nacToa~ee Bpe:ua ~li~ EJIOXHH­
yeBa-Xoy, BBJIBSTCB OCROBHHM B COBpeMeRHOI TeOpHH aapO,II;HHaJlHqecitOI 
reaepattHH 3By&a. HcnoJib3YH aro ypaBaeaueJy,~~;aJiocL pacc:uorpeth H pemHTL 
pa,~~; AOBOJILHO rpy,~~;aux aa,~~;aq reaepanuu aByKa BHxpeBuM .JtBH~eaueM cnJiomRoH 
cpe~. 

YpaBHeHHe EJIOXHHneBa- Xoy ,II;OllOJIHBeTca ypaBHeRHe:u reJib:uroiiLna 
.lt11H 3aBHXp6HHOCTH H ypaBReRHeM 6aJiaHCa 3HTponHH. ,, 
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B coape:u.eHHol aapoaxyctmte aa ocuoae auaJIIIISa noll! cucteKH ypaaue­
HHI ~OPKYJII/IpOBaH/0 ~YH~aKeHtaJI~HOe npe~ctaBJieHHe o TOM, qTo .BCBKOe 
aecTauaouapaoe ~xzeuxe rasa ect~ cynepnosHuaa Tpex a~oB.IIIJIH xoKno­
aea~ ~axzeaHa: axyctxqecxoro notea~Han~aoro IIIJIH·aoJiaoaoro, Blllxpeaoro 
Ill T6DJIOBOro. B CIIIJIY HeJIHHeiHOCTl/1 ypaBHeHHI KOKOOH6HTli ~IIIX9HIIIH BSai/IKO­
~eiCTBymt 11.8Z~ C000I 1 npHBO~B X BSaHKonpeapa~eBHm ~IIIZ9HIIII. 

~pyr11111.111 CJIOBaKl/1 1 cy~OCT~ 3tOrO npe~CtaBJieBHH COCTOHT B TOY, qto 
ace pasaooOpasxe aaOJim~eKHx np111 aecta~xoaapao:u. ~BHZeHHH rasa aaJieHHI 
KOZBO npe~CTaBHT~ B BH~e B3ai/IWO~eiCTBIII8 aKyCTHqecxol, BHXpeaol H 3H­
TpODHIBOI ROKDOBeBT ~BHZeBHHo 

Ecnx paccwaTpHBaT~ aectauaoaapaoe ~BHXeaHe xax ~oe 12~~ 
O'rHOCHTeJI~HO O~OpO~OrO Cta~HOBapHOrO OCHOBBOrO ~BHZeHHB cpe~H Ill 
npoaecrx JIHHeapH3a~m yxasauaol CIIICTeMH, TO nonyqeaaue JIHHeiHHe ypaa­
aeaHa ~~ DOTeB~HaJia BOSMYJ!IeBI/I$1 1 SaBHXpeBBOCTH Ill 3HTpODIIIIII CTaHOBRTC$1 
Be3aBHCI/Ili.HKIII 1 qTQ OSBaqaeT OTCYTCTBl/19 BSai/IMO~eiCTBIIIR Me~ OCHOBHH­
Ml/1 ROKDOH6HTaKH. 

B arol caas111 cne~eT cxasaT~, qto E.H.EnoxHH~ea ~e ~o !946 ro~a, 
pacc~taTpHBaa s~aqy o paOote DpHeMHHKa sayxa, XBH~eroca co caepx­
sayxoaol cxopoct~m, a CJie~oaaTen~ao, o ~HsHqecxHx xapaxtepHCTHKax 
SBYROBOI BOJIBH 1 npome~mel qepes yxapHyD rOJIOBHym BOJIHy, odaapyXRJI, 
qTo 3a y~apHOI BOJIHOI,DOMIIIMO yCIIIJI9HHOI no 8UDJIHTYA9 axyCTHqecKOI BOJI­
HH, pacnpOCTpaHR9TCR BOJIHa, B KOTOpOIIIIK6mT MeCTO USMeHeHHR 3HTpODIIIIII 
H DJIOTBOCTIII 1 HO BeT HSMeHeBI/I$1 ~aBJieHHR. 3Ta BOJIHa, nepeHOCRiqaHC$1 CO 
cxopocT~D cpeAH, dHJia HM uasaaaa aatponHIHol. TaKHM oOpasoM,HM OHJIH 
OdHapyzeHH ~e 1/13 tpex KOYDOHeHT ~IIIXeBI/I$1 Ha !2 JieT paaee nydJII/IKa~l/11 

DO 3TOKY BOnpocy 3a pyOezoM. . 
B DOCJI~BIIIe ro~H ZIIISHIII E.H.EJIO~iH~eB BOSBpaTI/IJIC$1 K npodJieMaM 

aapoaxycTHKH 111 pemHJI nepepadOTlJ.T~ 11 .. nepe111s~an ~BH._rY. c yqeto}.( nocJieA­
BIIIx AOCTIIIZeHHI B 3TOI 00JiaCTH. OB dHJI nOJIOH TBopqecKIIIX CIIIJI Ill 3Heprllllll. 

3BaR :n.R.EJIOXIIIB~eaa, WH 0HJIIII BDpaBe ~T~ OT Hero HOBHX OpHriii­
BaJIJ.HHX pemeHHI, HOBHX ~YHR~.YeHtaJIJ.HHX OTKpHTHil. Ho HeyYOJIHMHe SaKOHH 
DplllpO~ He ~aJIIII BOSWOZBOCTIII 3aBepmHTb sa~MaHHOe. 

Rita E.R.EJIOXIIIH~eBa- DIIIOHepa·aapoaityCTIIIKl/1- Haacerxa OyAeT BHe­
CeHO.B IIICTOplllm COB9TCKOII aayKIII Ill texHHKIII. 
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CY,lLhliA Kiilli'll 3£) 

np~eccop B.C.lleTPOBCRE! 

B I98I rOAY BHmJia B CBet BtOpHK HS~HI/IeK KHHra E.li.EJIOXKH~eBa 
"AKyCTHKa BSOAHOPOAHOI ~BKzy~elca cpe~". 

llepaoe 1113~HHe 3TOI ltBHrH DOHBHJIOC~ B !946 rOAf cpasy ze DOCJie 
OltOBqaBHR BeJIHKOI 0TeqectBeBBOI.BOIBH~ Hlax, .Btopoe H3~BH9- qepes 
35 net nOCJie nepBOro, a eCJIH e~e yqeCTb, qto OBO uxqew Be OTJIBqaeTCI 
OT nepaoro, TO caw no cede atot ~Kt roaopxT o tow, qTo ltBHra odna~­
eT yctolqHBOCTbD 1 dJiarO~pa ltOTOpOI OBa BHAepzaJia HCnHTaHHe Bpeweuew. 
II xax11111. ape~teue~! Bpe:u.euew dypuoro paSBHtHR aayxx x TexuxJtx, Jtor~ 
MHorne ny6.1nnta.Itlm,cTaT:cn H KHHI'H uepe,JUto yctapeaallT .a npo~ecce HX xs­
~BHR. Tru<oe ,rtOJ.!I'Ol!tliT9JffiCTBO - y.D:eJI ~YH,Jt~.:u.eatan~BHX padot. 

HBtepecaa Cy~bda 3TOA KHHrH. 0CHOBBHe ee pesyJI~TaTY noxyqeuH 
aatopow_B roAH BanHRott OteqectaenuoR aoAuw, a Depxo.D: 1942 - 1945 rr., 
KOr,D;a KHOrHe BH~D~HeCR COB8TCRHe ~H3HKH paOOTaJIH Ha,J; npodJieMaWH 060-

poHU cTpaau.TaK,mnpoKo nsBeCTHH pa6oTH A.ll.~eKCaH,ItPOBa n H.B.Kyp~­
TOBa DO 3~T9 COBSTCRHX KOpa~efi OT HeMe~ MarHHTHHX MIIIH. 
,D..H.EJIOXHB~eB B KH!Ilre, BHnY11!8HBOA DOCJie.BOIHH 1 0000JIIHJI CBOH padOtH, 
CBR3aHBHe·c npoOJieWaWH 00HapyzeHI/IR CaMOJI8TOB no BX .r:u.y C nOMOJII~Il 
TaK Ha3HBa8MHX 3BYKOYJiaBJIHBateml. 

Hasaaqes!lleM xuxrx onpe~eJieH xpyr pacc:u.atpHBaell.ll.x TeopetxqecltHX 
3a,~;aq Ill axcnepi!WeHTaJI~BYX HCCJI&AOBauHI!. BwOpauuwe 3aJtaqx xacanxc~ 
.D:BYX aCD8KTOB: C O~BOI CTOpOBH 1 MeXaHH3Ma reaepHpOBaH!Ill my:u.a, C ,.;py­
rol - M8TO,J;OB Ill cpeictp ero npHeMa. CD~ OTHOCSTCB, B qaCTBOCTH 1 

taltxe BODpocH, ltaK xsnyqeu!lle sayxa DponeJIJiepow, pacnpoctpaseaxe say­
xa B- Typdy JI9TBOI . cp ~ e t BOSdy~eHHe· pe30BatOpOB- nOTOitOW-11! lieTO,)Ui --·­
CHIIIZ8HHB taxoro aosOyz~eaHa, aetposalllxta DpHeWBH&oa sByxa oT xpynao-
11! UeJIKOMaCm!adBHX ~nyKTya~!lll BaderaDII!ero DOTOKa,H pa~ ~pyrHX. 

0.D:IIl.lt0 yze It KOHcy' BOIHH, ·c pa3BHTI/IeM pa~HOJIOKa~HOBBYX Cp9,ltCTB 
00HapyzeBHH B03~MBHX ~enel, aKyCTHqecltH8 MetO,J;H CTMH T8XBHqecRHM 
auaxpOBH3MOM. ll03T(IIy BHIIe~maa B 1946 rOAf ltHHra ~.H.E.IlOXK~eBa HMe­
Jia, Kalt lta3aJIOCb ·, JI!Ilm~ petpocnelttHBB oe saaqeuxe. Bee Oes HCitJIDqeaxa 
CDe~HaJIHCTH OT~BaJIH ~OJIEBOe ee BHCOitOMY teopetxqec&OMY ypOBBD 1 O,J;IIl.­
ltO KHOrllle He yCMaTpHBaJIH B03MOZHOCTH ,D;nH ee Aa}I~Helmero DpaltTHqeCKO~ 
ro npmweueuHa. Qqeab Cltopo, dyxmn»uo B aaqane 50-x ro,~;oa, B cBRsx· 
c OypBHM poctow cxopocTeA peaKtHBBOA aaxa~··, c-onpoBOxna~cH 
CTOJlb ze HBT8HCHBHHW yBeJIHqeHHeM talt Ha3HBaiMOrO aapo~aax-.ecxoro 
mJKa, HHtepec It pa00T8 E.li.EJIOXHH~eBa CTaJl B08paCtat•; oOaapJZKAaCb 
XCit.IIIU!tUBal BaJqHaB ·nepCDe&!UIOCU WSJI)UBIIIX B Bel UrU,J;OB~· _ 
----~~~eta-•.nyoaa- HayKa, coJpy~ctio, nporpecc•, J 29 OT 28 HDJIH 
I982·r. -,
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KOZHO 6e3 npeysenHII8HHR CKa3aTb, liTO B n~HO~ C 1950 rOAa H no BaCTOR­
~ee speKa HH o~Ha oTellecTseaHaa unu 3apy6ezaaa paOoTa B o6nacTH ~H3H­
KH myw Typ6yneaTaoro norpaau11aoro enos, B03HHKallutero aa ~Dsenazax 
C0Bp8M8HHHX peaKTHBHHX ~epOB, HJIH myKa peaKTHBBHX CTpyl HX ~BHra­
TeJie,l HS 06XO~TCR 6e3 CCHJIOK Ha KBHry ,ll • .II.EJIOXHHlt8Ba. ,llna npoepa 
yxazeK, liTO o6uteTeopeTuqecxuR pasAen OAHOI us nocne~aux o6o6utaDutHX 
pa6oT 3Toro aanpasneaua (A3poaxycTuxa, M3pBHB E. ron~cTela, nepeso~ 
c aarnulcxoro, •MamuaocTpoeaae", M.,1981) nocTpoea s ~opKe pa3BHTHH 
nonozeHHI pa6oTH ,ll.H.EnoXKHiteBa • 

.IIHTepeceH CJI8~D~HI ~KT. ABTOp 3THX CTpOK o6paTHJI B 1~78 ro~ 
BHHMaBHe ,ll.ll.EJIOXHBiteBa Ba OTK9118HHYD OC068BBOCTb CYAb6H ero KBHrH. 
,JlKHTpHI .lfsaHOBHII CKa3aJI, liTO, KaK eMy Ka3aJIOCh, KBHra BC8KH AaBBO 
nosa6HTa, a CaY OH 0 Hel eCJIH H BCnOMHHaeT, TO C IIYBCTBOK HOCTaJihrHH 
no CBOel myqg Olil KOJIO~OCT H. 0B nonpOCHJI nOArOTOBHTb 8Kf CnHCOK pa6oT, 
B KOTOpHX ~eJiaDTCll CCHJIKH Ha ero KHHry; Ha 3TO H OTB8THJI, liTO npH~eT­
Cll nepenHCaTb 06mHpHyD KapTOTerty, HaCIIHTHBaDmyD KHOrO COT8H (!) Ha­
HKSHOBaHHI. TorAa xe B03HHKJia HA8H nepeH3~aTh KHHry B AODOJIH8HHOK 
H pacmupesaow. sapHaHTe. 

B 118M xe, Ha Ham B3rJIH~, 3HalleHHe KHHrH ,ll • .II.EJIOXHHUeBa? Ilpex~e 
BCero, B ee ~YH~KSHTaJihHOCTH, rny6oKOI HASIHOI HaCHuteHHOCTH, B no­
CTaHOBKS ps~ npo6new, aa~ pemesuew KOTopux 6yAeT, sepoHTHo, TPY~Th­
ca eute ae o~Ho nortoneHHe cnenuanucTos, s TOM, aartoHett, IIT~KaK scaxaa 
no-aactoRutew.y rny6ortaa teopeTHIIecrtaa pa6ota, OHa cawa no ce6e ctana­
co BpSKSHSK HCTOIIHHKOM MHOrHX npH~~HHX sayqgux OTB8TBJI8HHI. 

PaaMepu raseTHoll cTaThH He no3sonaDT npounnDctpuposatb cxasaHsoe 
KHOrHKH npHKepaw.H. 0CTaHOBJIDCh Ha O~HOM • .JlKHTpHI .IIBaHOBHII BBeJI qpe3-
BHI!aiBO nJIOAOTBOpHOe nOHHTHe 0 nCeB~03ByKe- Kalt RBJISHHH-, o6na~aDuteK­

~opw.aJibHHKH npH3HaltaMH 3Byrta, HO He CBR3aHHOK CO CXHMa8KOCThD cpe~, 
a OOTOMY H8-liBJIHDIIt8KCR aKyTHCTHII9CltHK nponeccoK. B OT~8JihBHX CBOHX 
npoRBJieBHHX nceB~03BYK OTOX~8CTBJIHSTCR C BOJIBaKH P3JI9ll HJIH C ~peae­
neBCKOI 30801 H3Jiy118BHH B 3JI8KTpO~HHaMHKe (XOTR H He CBO~TCll 1t 3THM 
asneaHHu). Pa3BHBaa 3TOT sonpoc, .llMHTpHR .IIsaaoBHII c~opuynuposan 
teopeuy, onpe~enRDutYD ycnosue, aeo6xo~uoe H AOCTaTOIIHOe ~H reaepu-

' posaHHll 3ByKa npH ~HZ8HHH T8Jia B XHAKOCTh HJIH npH ~HX8HHH CaKOI 
XHAKOCTH, .II XOTH B ~OPKYJlHPOBKe 3THX YCJIOBHI H8T npaworo ynOKHBaBHR 
06 aHanOrHH MSXAY reaepHpOBaHH8K 3ByKa ABHZYIItHKCR TSJIOM H reaepHpO­
BaHHSM 3nexTpowarHHTHoro H3nylleHHH ABHXYutHMHca sapazeaHWKH 3neuea­
rapauwu llaCTHttawu, OABaKo ~Laelmee passHTHe 3toro sonpoca npuseno 
K BHBOAf, liTO B OCHOBe BCHKOrO H3Jiyii8HHR, B TOM IIHCJie aKyCTHII8CKOro, 
nezaT HBJieHHH, auanorHIIHWe 3~8KTY BaBHJIOBa-qepeHKOBa. 
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llpH 3TOK ~a reaepxposaHKa·3syxa cosep•eaao ae.o6asatenbBO aanx-
11ue ~Haellecxol csepx3syxosol cxopoctx, ~octatollao, llto6w B cnerttpe 
~a30BYX cxopocTel 6Hna Kownoaeata co cxopocnD· 6oJib•e cxopoctx 3Byxa, 
HJIH CXOpOCTH H3rH6BHX XOJie6aHHI B AaHBOI KatepHaJibBOI cpe~e. Tax_ 
H~eH ,ll • .II.EJIOXKB[teBa, nOA118p1tBYB 8,ltHBCTBO ~113HII8CltKX npe~CTaBJI8HJII a3p0-. 

·AHHaKHKH, aKyCTKltH H 3JI8ltTpO~BaKHKH, nOJIOZHJIH BallaJIO B8CbMa nJIOAOT-­
BOpHOI, axycTHlt0-3JI81tTpOAJIBaKHII8CXOI aaanorHH. IlpHB8A8BBHI npBMep ) 
BMSCTS C TSM ~TpnpyeT TO, RaK KnaCCH~SCKKe-pesy~TaTH ~SRTanD­

HHX HayK (B CHJIY CBOel ~YH~KeBTaJihHOCTK) CTaHOBHTCH OCBOBOI T8XBH-
118CKHX npHJIOX8HHI. 

B npeAJ~CJIOBHH ItO BTOpOKy H3AaHHD ltHIIrH ,ll • .II.EJIOXHBltSBa B Kaii8CT­
B8 06'&RCBeH HR ee nepeH3~BIIIl CKa3aHO, liTO OBa "He notepana CBOel BltTy­

anDROCTH11. IlpS,JJ;CTaBJIJISTCJI, ~TO no OTROWSIDDO K paCCMaTpHBaeMOft KHHI'S 
TepKHB "AKTyanDaocn"· ae HCIIepnwsaeT cyutecua sonpoca. Kaura ,ll • .II.Eno­
XHHUeBa - 3TO KJiaCCHKa 6o.1Ihmoro KHT8HCHBBO pa3BHBaD~eroca pa3~ena 
~H3HKH, H COAepxautH8CR B HSI HA8H CTaJIH 118JIOB9118CltHK 3HaHH8K. 
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liiJIYKTOHhl .l{.H.EJIOXi'J.HLLEBA H PEIIHTIIBMCTCKAii H.liZPHAH ~l:ISlfKA. 

A.B.BfJpeMOB 
06:&e.n;IIHeHHuli HHCTHTyT JJ;I(SplillX liCCJISAOBa.mrii, )Jy6Ha 

llepeaeceucs uucneaao Ha 25 neT Ha3a~,B !957 ro~. nns luHTp~s 
HBaHOBH'la KY~-TO B CTOpOHY OTOmJIH 3a<lOTH 1 CBS3aHHHe C BeJIHKOI 3none­
eA npnpyt~eHHS rp03HOrO aTOMa. BOT yxe t~eTHpe ro~a OH HCnpaBHO·Tpy~TCH 
B O<lanacxe. il03aAH Hero nepBHA BHe3~ 3a py<lex, B ~eaeBy,·aa nepByD 
KOH~epeH~HD no MHpHOMY HCnOKD30BaHKD aTOMHOA 3HeprHH 1 r~e ~OKJia~ 0 
ilepBOI aTOWOI eTaJI ~eHtpan:&HW ~OKJI~OM KOH~epeH~HH. BHpOC H OKpen 
~3H 1 npeBpatHBmHC:& B Be~~HA HHCTHTYT no npoeKTHpOBaHHD aTOMHHX 3JieK­
TpOeTaH~HI. 

ATOMHaS 3HepreTHKa eTana KHXeHepHOI aayKOR 1 a nuutpHS HBaHOBH'la 
MaHHJI nepeAOBOR Kpal 1 ~H3HKa 3JI6MeHTapHHX 'laCTH~, r~e npOBO~JIHC:& 
nepaue OnHTH no R3yt~eHRD HX BHyTpeHHeR CTpyxtypH 1 e03~BaJIRC:& nep­
BHe MOAeJIR HX eTpOeHHS. 

HMeHHO no 3TOR npH'lHHe OH de3 Kone<laaRI npHHSJI npeAJIOXeHHe 
Hrops Baenn:&eBHt~a Kyp'latoBa B03rnaBHT:& ue~aapo~HR ~eaTp s~epHHX 
ueeJI~OBaHHI eo~anHeTuqeeKHX CTpaa, e03~BaeMHR Ha da3e ABYX nado­
paTOpHI B l{y<lHe, H eAHHOrnaeHO <lHJI H36pa:a ero nepBW AHpeKTOpOM. 

Ha HOBOM MeCTe ero o<leTynHJIH H eTaJIH Tpe<loBaT:& BHXO~a MHeJIH 1 

KOTOpue Bee 3TH rOAH 3a<lOTH OTTeeHSJIH Ha ~HHI nnaH. MoxeT <lHT~no-
3TOMY !957 r. etan AnH nuuTpHS HBaHOBH'la O~HHM H3 HaH<lonee nJIOAOT­
BOpHHX. 

0AHa 3a ~pyrol BHXOAHT ero pa<lOTH: "0 npHMeHHMOCTH rH~POAHHaMH­
qecKoro OnHeaHHS KBaHTOBHX CHeTeM" 1 "0 B03MOXHOM npe~ene npHMeHHMOCTH 
KBaHTOBOI aneKTpOAKHaMHKH" 1 "Kor~a ena<loe B3aHMO~AeTBHe eTaHOBHTeS 
eHJI:&HHM 11 H "K ~H3Hite HeAtpHHO BHCOKHX 3Heprul", O<l3op ''HeJIOKaJI:&HHe 
H HeJIHHeiHHe teopnii"H npmn.iKil.llutfilfitl!-eR pa<lo:l:a "BcerAa nHeci:&··~­
an:&HOCT:& BOJIHH H t~aCTH~?", eepHS pa<lOT 0 etpyKType HYKJIOHa H,Ha­
KOHe~1He<lon:&mas 3aMeTKa 5BCero 4 CTpaHH~!) "0 ~JIYKTya~HSX nnOTHOC­
TH SAepHoro Be~eeTBa" /I 1 B KOTOpOI OH (uozeT <lHT:&?CaM TOrO He 
nOA03peBaJI) 3aJIOXHJI OCHOBH HOBOrO aanpaBJieHHH 1 KOTOpOe eeRqae Ha-
3HBaDT penaTHBHeTeKol HAepaoR ~H~Kol. Ee npeAUeT - zeeTKHe npo~ee­
eH e yqaeTHeM SAep H HAepHHe eHnH Ha paeeTOHHHSX 1 cpaBHHMHX e pa3-
uepOM HyKJIOHa. 

Bee aaqanoc:& c ABYX aKenepHMeHTan:&HHX aa<lnDAeHHI, BHnonaeHHHX B 
TOM ze rOAY rpy~nol M.r.Me~epaltOBa. r.A.lleKeHH / 2/ (B TO BpeMR ae­
nHpaHT Me~epaxoaa), uayqaa ynpyroe pacceaaHe npoToaoB aa AettTPoHax, 
o<laapyznn Heo<lut~alao <loKDmoe eeqeHHe pacceaaHa aa <lon:&mne yrJIH B 
CHCTeMe ~.M. ( ) 90 °) 1 'ITO HHKaK He BH3aJIOC:& e npeAeTaBJieHHeM 0 ASil:T­
pOHS KaK 0 "pHX~OA" CHCTeM~He enOCO<lHOR BOCnpHHHMaT:& AOCTaTO'lHO 
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don:&mue nepe~t~H HMnYJiaca. O~aoapeueaao rpynnol Me~epHKOBa ;g; 6~no 
o<laapy:a:eao aeo<luqao <lon:&moe KBaaeynpyroe BHifHBaaHe <lHctpmm npoTOHaMH 
( ~ 700 MaB)Aeil:TpOHOB H3 JISrRllX JJ;I(ep(He 1 L~ 1 0). "3TO Ka3anoc:& CTOJI:& 
:a:e aeBoauo:a:aHM, - nzcan BnocneACTBHH l{MHTpHR HBaHOBH'l, - xax H nyne 
B!i<lHT:& OKHO 1 BMeCTO TOrO 1 'IT O<lH npo<lHT:& MaJieH:&KyD AHPO'lKY" • KOH.et~HO 1 

B TO Bpeua y:a:e dwna xopomo H3BeCTHa KnacTepHaH runoTeaa cTpoeHHH 
SAep (e~e B nepHOA pa<loTH l{.H.EnoxuH~eBa B O<lanacKe ero acnHpaHT 
B.r.Hey~qnH npoBOAHT pact~eTH no xnacTepaowy paano:a:eHHD). O~aKo AJIS 
TOr0 1 'lTO<lJi BH<lHT:& TaKOI KnaeTep,. aeO<lXOAHMO 1 'lTO<lH HyltJIOH.H B HeM 
c6JIH3HJIHC:& Ha paeCTOSHHe nOpSAKa t,f ~ f~"T 1 'ITO <l!iJIO M6H:&me pa3Me­
pOB ayKJioaa ( ..6 Io-!3 cu). PacqeTH BepouaocTH o<lpa3oBaHH!1 TaKHX 
nnOTHHX ~JiyKTya~HI HAepaol MaTepHH 1 npOB&AeHHHB l{.H.EnOXHH~eBHM C 
HCUOJI:&30BaHH6M nepeKpYTHS OAHO'laCTH'lHHX ~YH~HA pacnpeAeJieHHH 1 O<l:&HC~ 

HHJIH nopHAOK BeJIH'lHHH ~eKTa. 0~aK0 1 B npHH~Hne 1 OCTaBaJIHC:& H APY­
rHe B03MomtOCTH o_q;~eHeHHH 1 aanpm.tep 1 "CXUTHe" HA6PHOrO Bel!leCTBa aa­
neTaD~HU npOTOHO~:BnOCJI6ACTBHH nuHTpHR HBaHOBH'l BHOB:& O<lpaTHJICH _K 
3TOI TeMe B eBoel pa<loTe C K.A.TOKTapoBHM / 5/ • B !966 rOAY r.A.lleK­
CHH 161 cAenan nonHTKY o<laapyzHT:& nHKH KBa3eynpyroro pacceaaHH aa 
TaltHX CBepxnJIOTHHX ~ odpa30BaHHHX B HMnyJI:&CHOM pacnp~eJieHHH BHJieTaD­
~HX Ha3aA npOTOHOB OT~qH. BMeCTO UHKOB 1 OAHaK0 1 OH noJiy'lHJI rnaAKHI 
cneKTp aHOMaJIDHO <lOKDmoro 'lHCna BHJieTaD~HX Ha3aA.UPOTOHOB. KaK MH 
celqac noHHMaeM 1 3TO <lHJIH nepaue xyuynsTHBHNe npoTOHH. 

CoaaaTen:&aoe nayt~eaHe KYMYJIHTHBHHX HBJieHHR xax HBJieHHR po~eHHs 
B HHKJID3llBHOM npo~ecce B+A-= C+X Ha s~pe A· BTopnqHHX qacTH~ C aa 
npeAeJiaMH KHHeMaTuqeCKOR O<lJiaCTH1 AOCTHlEHMOI npH COyAapeHHH C O~HHM · 
aenoABHXHHM ayxnoHoM aApa1 aaqanoc:& c TeopeTnqecKoro npeACKa3aHna nx 
A.M.EanARHHM 171 B I97I ro~ n aKcnepllMeHTan:&aoro o<lHapy%eHna rpynnoR 
B .c ~-C·TaBHHCKOro /B/ ~ .. <lHCTpHX ""1r -Me30HOB c HMny JI:&COM 9 r3B/C I­

po~eHHHX npH coy~peHHH SAep A6RTepna·c HMnyn:&COM 5 r3B/HyKJIOH C HA­
paMH MeAH. 

Heo<lHt~HocT:& (TO'lHe~HenpHBHqHocT:&) 3Toro aBneaHH nnnDcTpnpyeT 
cneAYD~HR npMMep. llp&AeTaBue, 'lTO MOTO~HKJIHCT co cRopocnro 60 ro.ll/Ti 
HaneTaeT Ha CTOJI<l _R OCTaetca ~eJI H HeBp6AHM 1 HO 3aTO mJieM 1 cneTeBruHI 
C.e~O rOJIOBH 1 npOAOJIJ:aeT ABHXeHHe CO CltOpOCT:&~ 600 ~~ •. BO<lpaB.B 
ceds noqTH BCD 3HeprHD MOTO~HKJIHCTa! 'HeB03MOZHO? HO 3altOHaM uexaHHKH 
3TO He npOTHBOpe'lHT. ilpOCTO Talt06 aBJI6HHe HeBepoaTHO AJIS 3JI6KTpO­
uarHRTHHX CHJI, nexa~HX B OCHOBe MOJieKynapHHX CBHael. nns H~ep xe OH0 1 

xax yze roBopnnoc:& ,_ 6Hno o<lHapyzeHo 3KcnepMMeHTM:&Ho. 
il03AH99 6wra BhlCRa3aHa rilliOTe3a . 0 TOM, TiTO IIpli-

qHHOI KyuyJiaTHBHHX qacT~ 1 Talt :a:e Kalt H KBa3uynpyrHXA9HTpOHOB,SBJISDT­
CSI ~JIYKTOHH l{.H.EJIOXHH~eBa. 
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Haqasmeeca c :rex nop ~e:ran:&aoe n:ayqeaue a:roro as~eaua o:rxpu~o 
uaoro n:a:repecaoro (cu., aanp~ep, oOaopu I 9-IJ/ ): · 

A. TaK HaaimaeMblii ",gn;epHIDl: cxe.itmmr", T.e. HeaamrcHMOCT:& (Totr­
Hee, CJia6aJI aaBRcHMocT:&~ cetremm KYMYJI.ffTHBHllX npo~eccoB ciT :mepru 
nOtrTH TaKa.R: llt9, KaK l1 TipH COy;IJ;apeHilli 3Jl6M6HTapH!lX traCT~; 

E. YHHBepca~LHOCTL ~opuu cneKTpa BCeX KyyY~STHBHHX qactH~: 
nerxn:x a~ep, ayx~oaos,- ueaoaos, 1-xsaa:roB ~ Mze ~en:roaoB, aeaa­
BHCKMO or npn:po~u aa~etaD~ea qac:rn:~ H copra a~pa - Bea~e ou~o aa­
OJID~eao npn:OJIHzeaao axcnoaea~n:a~Laoe na~ean:e c poc:roM Oeapaauepaol · c cose · nepeueaaol )( = -!i, (r~e t l fl, e - 3H6prHa 1 m.my~LC H 

H . 
yro~ BH~eTa KyyY~HTHBHOI 'laCTH~ B CHCTel.le noKOS a~pa A) 

d6- .e.xp {-X/<x>} 
c o~anu H :reu xe napaue:rpou <.x >-:::::. o, IS (puc .I). Ocooaa_ pML a~ eeL 
npHHa~~eu:r axcnepnMea:ry !lA -4 no r.nyooxoaeynpyrouy pacceaHHD MDoaa 
aa yr~epo~e B xyuy~a:rnsaol oo~ac:ru, r~e O:&epxeaoBcxaa nepeueaaaa 
~ 0 )' 1 , H OCO OeHHO TOMY ~aKTy 1 q TO H 3~e CL ~OpMa cneKTpa OKa3a~aCL 

Taxon :a:e, xax u ~~f! KYMYJIRTI1BHHX ~poHoB. Bee a:ro yxaauBae:r aa 6AH-
HHH 11CTO'lHI1K 1 HeK11ll YHI1Bepca~LHHll 00~eKT 1 HaXOAR~HICa B RApe. 

B. Cne~I1~HqecKaa A-3aBI1C11MOCTL ceqea11a, xo:ropoe ~a :ra:a:e~ux 
HAep BHXO~I1T l!a 

d ro,.... A 
(eM. p11c.2) 1 'ITO yKa3HBaeT Ha ~OKaJILHHll XapaKTep 3TOfO 00~6KTa. 
(Xo:ra Oo~ee cH~LHaa A-saBHCID.tocn .D)Ia ;rerxux aAep noita He o'leHL no­
Ha:raa). 

r. OtHomeHHe BHXOAOB KYMY~RTHBHHX M630HOB -,+ : IT-: I<+: K-.:::: 
z i : i : i : 5"0, 'lT_o SIB!lO_ yKa3HBae:r a a KBapKoByD np11p0AY a:roro oO'LeK:ra. -

l\OH6'lH0 1 KpOMe ~JIYKTOHI!Oll rHnOT63H B Ka'l6CTB6 OCHOBI!Oll npH'lHIIH 
npoHcxo:a:AeHHSI xyuyJISITHBHHX qac:rH~ Ou;ro np~;roxeao MHoro ~pyr11x, KaK 
OoJiee npOCTHX, TaK 11 OOJiee CJIOli:HHX 1 OAHaKO no~ l!aTHCKOM ~KTOB OBH 
noc:reneaao nepexoAHJII1 H3 paapnAa npeTe~eHTOB B paapn~ B03MOXHHX 
nonpaBOK. TaK,.D)Ia ~6pMI1-~Hll:eHI1H HyKJIOHOB B RApe CJII1mKOM Ma~HM OKa-
3aJICR HaKJIOH axcnoaeH~aJILHoro cna~a. Tpy~ao :raxxe oO'LaCHHTL no~o011e 
KYMYJiantBHHX cneK:rpoB 113 JierKux 11 :ra:a:e;rux a~ep. ~Jia uaoroxpa:raoro 

. pacceaHHR Tpy~HO no.ny<n1TL d6"...., A (OHO HBHO HeJIOKaJILHO) H COBepmeH­
HO HeBo3MoXHo oo~acaHTL KYMYJIRTI1BHHe Jien:roau B·r.nyOoKoaeynpyrou pac­
ceaHHI1 JienTOHOB Ha Sl~pax. TO :a:e CaMoe MOli:HO CKa3aTL 11 0 MexaHH3MaX 
rH~pO~ltHaMI1lleCKOfO HJIH CTaTHCTH'l eCKOfO THna, KOr~a MHOfOHYKJIOHHOe 
yn;ro:raea11e B SI~pe coa~ae:rca aa;re:raD~en qac:rH~en, a :raxxe o Mexaan:a-
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Me KorepeHTHOll TpyOKH. TaK 'lTO.celqac ~JIYKTOHHHI M6xaBH3M Hero MOAH- _ 
~HKa~HH (HanpHMep, Ma~OHYK~OHaaH HMnYJILCHaa KOppeJia~Ha) HBJIHDTCS MOHO­
no~HCTaMH B 00'LSCH6BHH KyyYJIHTHBBHX HB~6HHD. 
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llpeAnO~OZeHHe 0 TOY, 'ITo:xyuy~HTHBH~e HB~BHHH ynpaB~HDTCH KBapx­
DapTOHHO! CTPYRTYPHol ~a! ~TOHOB xax MHoroKBapxoBux 6ec~eT­

HHx Odpa30BaHHI,du~o BUCKa36HO B I976 rOAJ /I4,IS/• llpH 3TOM CTpyx­
Typaaa ~YHKqHa HApa BUpaxaeTca 'Iepea CTP,YKTJpHUe ~YHKqHH ~E;VKTOHOB 

A 

FA (x) = Z .P6~,A)9~: (~) 
1(=1 I • f 

(I) 

rAe qK - CTpyxxypHall ~YHK~HH K -HyK~OHHOro ~~XTOHa, 3aBHca-
11!6H OT AORH OO~Horo IDlllY~LCa Ha HyK~OH ( i <X < K ), YHOCID.IOrO OAHID.I 
XBapxo:u:, a f(K,A} - CpeAUee 'IHC~O TaKHX ~JIYKTOHOB B RApe, llOCKOJIL­
Ky Bo Bcex c~qaax npoaB~eana ~~KTOHOB peqL HAeT o nponeccax c 
do~Lmoa nepeAaqeB HMnyJILCa ( ~ I raB~AOOYCTHMO npeaedpexeane 
3HeprHel CBH3H HyK~OBa B HApa H O~BHKa 3TOro 'IHC~a no ~OPMYJie ~~K­
Tyannl B OAHOPOAHOU paap~BHHOM raae 

PCK,A)-::: cv~ricl- vd; /-~('~ v,. . Vp. 

(HJIH.Hecxo~xo doJiee c~oxaol ~opuyJiol /IJ/ , Y'IHTNBaD~ea aeoAUopoA­
aoe pacnpeAe~eane HyK~OHOB), rAe ~ H V~ - Od7>9Mlil HApa H ~~YK­
TOHa (oXHAaeTca, 'ITO ero paa:u:ep dyAet nopaAKa paa:u:epa 3Jieueaxapaoa 
'IaCTHIU>l, T.e. ~ I ~u). 

EcJin, xax H npn ~parueaTa~HH B aApoa-aApOBHliiX coyAapeanax 

c1 6 "" F V<> KYMY~ A ) 

TO xapaxxep cnexxpa xyuy~aTHBBliiX 'IaCTHn onpe.zte~aeTca xapaxxepou 
llOBe.zteHHa ~I< Bd~H3H X;;,.~ -

c )Y1~~; 9k--(\- '-((. . 

Oneaxa MeTOAOM nepeBaJia /IJ/ CYMMlil (I) noxaauBaeT, 'ITO odec­
netJ:eHIIe aeooxo.-:HMoB BeJIH'IHHlil HaMoaa <><>-1. TpedyeTca, 'ITodu nK 
POCJIO C POCTOM K rrpnuepao KaK 1 I< , T.e. 3Ha'IHTe~LHO MS,ltJISH-

·Hee, q 8M 3TO TpedyeTca rrpaBH~aMH C'IeTa rraCCHBHUX KBapKOB ( hoc"' bK.), 
cTo Moxao HHTepnpeTnpoBaTL CJISAJD~~m odpaaou. HaBeCTHo, 'ITO JIDOoe 
dec~BSTHOe 00pu3oBaH.I1!J 3 K KBilpKOB MOXHO rrpeACTaBHTL KaK H9Ryro 
aHTHcnuuexpnaoBaaayn KOMOHH~HD K Oec~Betnux Tpoex (cu.,aanpnuep, 
PH~.Ja). B zecTxou npouecce (pnc.Jo) aKTHBH3npyeTca (B~OHBaeTcH) 
KBapK JIHWL O,ltHOI TpOIKH. 0CT6JILHUe ze TpOIKH, Hrpaa .pOJIL CUSKTaTopoB, 
He B030Y~DTCH H BlilrJIH,ItHT KaK TO'I9'IHlil9 'I6CTHIU>l (HaiTOAOOHe M0~9KYJIN 
MHOrOaTOMHOro rasa rrpH· HH3KOI TSMrrepaxype), TaKHM Odpa30M, TO'IS'IIIHX 
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nacC~!BHUX. Od7>8KTOB OKallliiBa 8TCR HS 3K--i. , a BCero. JIHmL l<+ i. , 'lTO 
H npHBO,ItHT K TpeOyeMOMY llOB8A8HHD. 

3TH npOCTUe C000pa:a:eHJ1R UO,ItTBepll:){aDTCR U doJiee CJIOXHNMH pacqe­
TaMH B nepxypOaTHBHol Kxn II61 (xoTa ee npHMeHHMOcTL B 3TOI oonacTn 
MOlEST BH3UBaTL COMHBHHR). Ha pnc.4 rrpe.ztcTaB~SH TaK:a:e rrpMMep cpaBHBHHII ) 
c sxcnepHMeHTOM II71. 'IHCJIBHHliiX pacqeioB CTPYKTypaon ~yaxunn yrJiepo-
Aa liB/ • . 

B odm.cTH :a:e MaJINX saaqeann Y./tc , ue uacca, B KoTopyD !J>paruea­
Tnpyei rraCCHBHHI OCT6TOK !J>~KTOHa, AOCTaTO'lHO .B8~11Ka (- Q~\- X/K), 
H3-3a B3aHMO,It8liCTBHR C "MBXHYKHOHHW" MOpeM BO clJ~KTOHe (pHc~JO), 

a) ~: YA· 
. 6 3 4 

'(~ 
5 3 4 

4 

6) ~-~fJit-l" ~9TOBH9 
· . · CT.CB. 
Nk qs · paaMOpOJKSHH 

!1Be•oB.c•. · 11B••OB.c•. ,. ) 
CBo6.aaMopoxeHH cBo6.aaMopoxeHH 

Pnc.3. a) Tipe~cTaaneHIIe 6ec~eTHOH 6-KBap­
KOBoll: KOH\IJlli'yp~ KaK aHTHCHMM9TpH30:salr.:.. 
HOrO llpOH3B9~8HII.ff. ~yx 6eC~9THHX TpOSK.-
6) r~60KOHeynpyroe pacce~e Ha ~TOHS, 

~ JJft
56

- JJXIEMCI 

1 pen - px<NA·<,npeAB.) 

Q.~~ 50(r:>B/c) 2 

ti' 

-~ , . 
.\ 

\ 

\, 
\ 

'·,_ \ 
'· I 

'· I '. 
\ '· . ' 10' - . \ -,, m~'k 

' \ . '·,1 
PHc.4. CpaBHe:mie CTPYRTY:PHOH <llYHKIUm yrJie- '---, \ · \) 

. ' . PO.I\a B MO~ElJIII tlmYRTOHOB C l:lKCll9pHMSHTa.J.U,-. ~ ,.. ' \ 
,. 0 ~ u \ 

1illMU ~8.HH1IMH. rpynnH N A-4. ·' It!' \ .. -.... r:>B/c 
~._0.5 08 !D !2 1.4X 
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llOryT "paswopa:mBaT:&CH" CTeneHH CBOclO,JUI naCCHBHLIX ¢.1IyKTOHOB. BOSMOX­
HD, q:ro HllBHHO B 3TOM 3aKnDqaeTC8 npHqHHa CTpaHHOro, Ha nepBLIA 
BSr~a~, nOBB,ltBHHR OTHOmeHHR CTP,YKTypHLIX ¢YHK~HA Ha xe~ese H 'eRTe~ 
pHH,ocluapyxeauoro Esponelcitolt Jaiouuoll xo~~aclopa~Hel B UEPHe 19/ • 

.ua~:E.Helmee HsyqeHHe rJiycloxoueynpyroro pacceaHHR)J;O~:a:Ho BK~DqaxL 
YTOqHeHHB ~HHLIX.Ha BXpax B mHpOKOll ~HanaSOHe aTOMHLIX HOMepOB KaK B 
oclMCTH X > i , Ta.It H B oclJJaCTH uaJillX X • MHoro HHTepecHoro 
llOXHO Ta.KXB O~aTL H OT KOppe~R~OHHYX HSMepeHHI B rJiyclOKOHeynpyrOM 
paCC68HHH,OCOcleHHO B HSYQBHHH CBOICTB npOTOHOB B Ocl~aCTH ¢parMeHTa­
~IDI llHll!eBH. 

B OT~HQHe OT rJiyclOXOHeynpyroro DpO~ecca, B XOTOpOM MexaBHSM 
oclpaSOBaHKH KYllY~HTKBHLIX ~enTOHOB XOpOli!O KSBecte~- 3TO XBCTKOe pac­
CBHHHe ~entOHa Ha XBapxe - KeXaHKSll OclpaSOBaHHH KyMy~RTHBHLIX aApO­
HOB - noKa. He O"'l:eHI> HCeH. Tax,~ MBXBHHSMa ll?pa.I'MeHTa.IJ;IIH Tpy,JJ;Ho 
oclr,acnHn c~Hnow clom.lloll BWXO~ K- -uesoaos, KOTOpHe B aToM cJiyqae 
KOrYT oclpaSOBaTJ.CH TOUltO li!S ~parlleHTa~Hli! llOp.fi !IJJiyKTOHOB, a OHO B Ocl­
MCTH X ~ i ,li;OBOJUoHO CHJ!loBO nORJ.B~&BO. TpyABOCTD npeACTaB~ReT Talt;_ 
xe nose,:g;eHHe cnextpa c pocxow nonepeqnoro HMny~ca, T.x. oao cH~LHO 
OT~qaeTCH OT. aHMOrHqHOJI SaB.HCHKOCTH npK !IJparweHT~HU HYK~OHa, If 

aBOKM:E.HO clo~Eomaa ( ~ 100%) OO~BpH3a~H KYllY~HTHBHLIX 1\ -qacTHUo 
C ,:g;pyrolt CTOpOHLI, KexaHHSll xecTitoro paCCBHHHH KBapKOB BCTpeqaeTCH 
C tpy,li;BOCTLD R Ocl'&HCBeBHH Halt~OHa cnexTpa_KYJJYAHTHBHLIX.qacTH~, T.K. 
Ha yclHBaBHe ctpyxtypaolt !IJYBX~HH H,ll;pa F(x) c pocxow X Haxna-
,IUIBaexca .D;OnO~HTeRLBOe yclHBaBHe THna X- & , CBHSaBBOe C na,:g;eHHBM 
ceqeBHR ItBa.pK-KBaiJKOBOrO piCCeHHHH (aaa~or (d6/dthq ._ p;l! ). 
Cxopee BCero B OclpaSOBaBHH XYllYAHTHBHHX qaCTH~ pacloTaDT HBCKORLKO 
KBxaBHSMOB C paSBOI AOAel BBpOHTHOCTH ~AH paSHLIX qaCTHU. HccneAOBa­
HHe:aTHX-BOnpocoB~a~te npo,:g;o.uaetca; fuleuao mr 6Hn nocBRl!IBH nocne.Jt~ 
HHI ,l!;OXJI~ J{.H.linOXHH~eBa Ba XOH¢epeHUHH B TOXHO B 1978 ro,:g;y / 20/ • 

B xopoxxoM .JJ;oKJia.D;e TPY.ltHO oclospeu see acnexxu penaTUBHCTcxon 
a,Jtepaol !IJHSHKH. B qacxnocTH, poJIH !IJJiyKTOHOB B a!Pf)exTe aapymenna 
P-QBTBOCTH B H,ltpax nOCB~eBa CTaT:Eol B.M.J{yclOBHKa B 3TOM cclopHHKe. 
O»taitO Ba O,ltH011 HS HHX - npoclJielle OTTaAMBaDII!el cep,D;U8Bl1HLI ("ItO pi") 
H,ltBpBLIX CHJI llHB elL! XOTBAOCL. OCTaHOBHT:E.CH cloJiee ,li;BTMLHO. 

· ITonyqeunHR H3 ayxnoa-ayx~oHaoro pacceaHHa ¢eHouenonoruqecKHH no-. 
Tea~a~ V(r,t, c:.;t) na clo~LDIHX paccToaaHax xopomo onHCHBaeTca DKa.B­
CltHMH CHJiaKH, BLISBaBHLIKH OclWBHOll nHOHOll, O,ltBaKO Ha paCCTORmUIX 
npOHCXO,li;HT HSMBBeHHe xapaitTepa H,ltepHLIX· CKJI: HS npHTRrHBaDII!HX OHH 
CTaBOBRTCH OTTaJIItHBaDII!HWH. Cyll!eCTBYBT.HeKMo CUOCOclOB ¢eHOMBHOJIOrH­
qecxoro OUHCaHHR 3TOrO HBJIBHHH sa ~ BT OclMeHa clOJIDmHM qUCJIOM dOSOHOB, 
CO,ltElplK8111KX clo~Lmoe XO~qecTBO (.ltO 40 mTyit) napaMeTpOB. O.n;Haito HCTHH­
BaH npHpo,ll;a H.JtepHoro Itopa B suaqHTe~:E.Holt cteneuH ocTasanacL sara.D;xon. ' 
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ITepBLIB COOclpa:a:eHHH 0 TOM, qTo npHqlfHOll ItOpa HBJIHDTCH CBRSaHHLIB 

J.LHOrOKMpltOBLIB COOT OHHHR B BXpax, nORBH~HCL B 1977 rOJIY /
21 

t
22/ ·• 

(3TH sonpocH aeo,li;HoxpaTHO oclcy~~cL c )lMHTpHeM HsaHOBHQeM). OHH 
npe.n;nonaranH HaJIHQHB .n;aJILHO,ll;elCTBYD~HX XBapit-KBapKOBLIX CHJI, a !tOp 
m.mTHpOBaJICJ'I Y3HOll BOJIHOBOI ¢YH1t~HH meCTH ltBapltOB B COCTOHHHH S4 r • 
Q,:g;Halto taxon a,:g;HaclaTHQecxHI no,xo.Jt BCTpeqaeT TPYAHOCTH c naCHII!eHHeM 
:meprHH CBRSH. )lpyrol! UO,li;XO,ll; 24 , 25/ CBilSaH C npe,li;CtaBJI BHHeM 0 Henpo­
HH~aellOM Memite,.B ItOTOpOM BaXO,li;HTCH ·meCTHltBapXOBOe COCTORHHe, HMB­
D~ee no 3ToA·npHqHHe .D;HCKpeTHLII cnexTp COCTOilHHn .1fJ C aHeprHel 
Ev • B 3TOM no,:g;xo.JJ;e BO~HOBaH ¢YHK~HH COCTORHHH citna.n;HBaetca HS ABYX 

ncnm-opToroHaHLBLIX qactel (xsapxoBol! H a,:g;poauon), sa,:g;aqa npHoclpetaeT 
,li;BYXKa.HaJILHH!.t xapaitTep, a. noTeH~HaJI B ypaBHBHHH llipe.n;HHrepa CTaHOBHTCH 
MaTpH~el! 2x2. HcxnDqeHHe xsapxosoro KaHana npHBO,li;HT x noTe~Hany 

v = v ... h + v ... '\~, 
r.n;e nocne.n;Hee cnaraeMoe saBHCHT OT aaeprHH 

\ T = ·~ (V o,qY~)("fJVr~) 
Vh~h '-: E-Ev 

H, no BCB!.t BepOJITHOCTH, COCpB,li;OTOqeHO B0JIHSH noBepXHOCTH MBinlta (,_:., £) 
' tax xaK 

"+'J ::o 

v~~:: o 
Y'>e} '" 
y-<g 

( ~~ 1f~ ) ~ C11 ~ ( r- g). 

TaKHM o6pasoM, BSaKMO.n;e!.tCTBHB qepes MHOrOKBapKOBOe COCTOHHHe npHBO,li;HT 
It OTTa~ltHBaD~eMy Kopy a.n;epBHX CHH. HHTepeCHO, QTO npH taKOM ITO,ll;XO,ll;e 
MHOrOKBapKOBLie COCTOHHHH MoryT H He npOHBJIHTLCH Kalt.UOJIDCa ~ -MaT­
pHUH, a RBJIHDTCR nonDCaMH T.H. P-MaTp~LI 125/ • YqHTHBaH nHmL O,li;HH 
taxon meCTHitBapKOBH!.t nOJID~y,ll;aROCL no~qHTL npeKpaCHOe OITHCaHHe 

s -!IJas #N -~acceaHHa. BnpoqeJJ;s,:g;ecL !axxe HMeDTCH npoclneMH, 
BLISBaHHLie HaJIHqHeM B·P-MaTpH~e He¢HSHqecKHX UOJIDCOB, CBR3aHHHX C 
peSKHM xpaeM MemKa. 

~BJIRTHBUCTCitaH a.n;epuaa ¢HSHita, po3,l!;eHHaR Ha CTHKe .ltBYX HayK -
!lJUSHKH R,ll;pa H ¢HSHKH 3JIBMeHTapHHX qacTHU - ,ll;eJiaeT CBOH nepBLie maru , . 
H 1W BnpaBe OJm,JJ;aTD OT Hee HOBHX clOJIDmHX OTltpHTHll, ItOTOpHe npOJILDT 
HOBLill CBeT Kalt Ha MUitpOCltOnHqecKyD CTpyKTypy a.n;ep, TaK H, HCnORLSYH 
H,ll;pO KaK aHa~SHpyD~HR npHOop, Ha BOnpOCLI, CBRSaHHLIB C BllHCHeHHeU 
MexaHHSMa CaMOrO sar~OQHOrO HBHeHHH B HCTOpHH ¢H3HKU -·y.n;epxaHHJI 
UBeTa. 
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UYKTYAUHOHHAH IIOW:b ]l.H.BJIODHUEBA 
K 9KCITEHiiiEHTAJlblll:lE RCCJIRl{OBAHlUl HA CRHXPOll,HKJIOTPOHE JIHII OOHI4 

B.R.KouapoB 
06'be~e~ miCTKTy'r ~apHHX KCCJI~OBB.HHit, ,lfy6Ha 

~JlyR'.rya~ORBali llO;~tem;, npe~ozeHHS.H ]l.R.IiJIOXHH~ellliJI/I/ 1 Hmt­
nRHpOBSJia npoBe~eHie B Jia6opa'.ropHH ~epBYX npo6nex <EHK sxcnepBKeH­
'.rOB, xoo.ropse csrpaxa onpe~eneHHYD ponD B pasBH'.rHH npe~c'.raBnemtl o 
uexaHHBile n:~tepHHX npo~eccoB npH BHcomtx nepe~qax HKnyJIDca ~py HnB 
ero no:~tcTpyR'.rypaK. . 

B 06JiaC'.rlll npoKesyT01lHHX 8Hepr.HI (0,1 ti_ T0 ~ 1,0 r&B) BHa"IIH­
T6JII.HH6 nepe~qa HMnyJI»Ca llOI'yT 6W'.r» ~OCTHI'Hy'.rhl sa npOTOHBKX nyqKax 
npH ynpyroll pacceHHHH npoToHoB sasa:~t. Tax,npH sHeprHH ~6HeHcxoro 
CHHXPOnRKJIOTpOBa nepe~aqa 3 -HMny.n»Ca ~ ll~ COCTO~n~~e­
I'O H pacceHHHOI'O HS.BaX npOTOHOB ~OCTHI'ae~ B ynp;yrOM j>c{ -paCC6HmtH 
7,7 lb-1, B p8He-pacceHHHH - 8,8 lb-1 H 9,6 h-1 ~H p4ae-pacceH­
HHH. B paMKax HCXO~HOI'O BapHaHTa \PJiyRTyanROHHOit ll0;11;8JIB 1 KOI'~. npo­
~ecc pacceRHIIIH paccKa~PHBancH xaH pesyn»~a~ "o6pa~uoro pacceaHHs" 
HHHnRHPyD~el QRCTH~ Ha \PnyK'.r;ya~H nJIO~HOC'.rH ~epHOI'O B811!6CTBa 1 
HlleHHO s~a BeJIHqHHa npe~cTa:sxauac» onpe~ex~el pasKepK o6nac~H 
BBaHilO~eiCTBHR1 H,cne~OEa'.reJI»H0 1 MOKHO 6HJIO paCCqHTHBa!» sa noxyqe­
mte HH\POpMaiOIH 0 CBOIC!BaX llaJIORyKJIOHHHX CHC!811 1 IJIJiyH'.rya!lHOHHO csa­
THX B o6~e11e nop~ o6~eKa HyRnoHHoro Hopa. B CBRBH c a'.rBJI.B 60 
ro~ax B Jla6opaTopHH ~epHHX npo6nell Hccne~a.aanocb Jfipzroe pacceRHHe 
npo~OHOB HSBSJ!j gpao 2H 1 

8He, 4ae, 6Li 12/. K S'.rOM;y BpelleHH ~w­
\PepeH~JIDHHe ceqemt.ll pacceHmtH Ha lQpax TJJZenee ;~tell!pOB8. 6HJIH HB­
:sec~HH XHm» B o6nacTB Ka~ yrnoB, H xaxoe-JIH6o npe~c'.raBJieHHe o 
uacmta6e ceqeHHI pacceRHHH uasa~ nonHOC'.r»m oTcytco.rBOBaJIO~ SKcnepH­
Keam JIHII ;~tanH o6DtyD xaptzay ~~epeHtn~anBYX ceqemtll JIIpyroro 
npo'.roH-lQepuoro·pacceRHHa Ha yrnH, 6JIHsKHe K 180°, npH npollezy'.roq­
HHX aueprzsx. EHno ycTauo:sneHo, q'.ro ceqeHia na~mt c poc~ox uaqan»­
Hol SHepr.HH 0! 0,1 raB ~0 017 raB, H CKOpOC~b '.raKOI'O na;~~;eHHH !SM. 
:SIDle, qeJI 60JI»me llaCCOB06 q&QnO. ~-JOUI6HJI• 5Ta K8pTHHa 1 K8.K 6HJIO 

noxasaHo B pa6oo.ref3/, KaqeCTB6HHO BOCnpOIBBOXJI'.rCH \PnyK'.ryanROHHOI/
4
/ 

llO~eXDm. ilpH STOll aBTOpH CJI8~0EaJIJI \PopxyliaJl paei05 ]l.R.BJlOXIIH~6R , 
a ;ll;JIH oneHKH B6pOR!HOCTB nona~HHH H6CKOXLKKX ByKJIOHOB ftXP8 B Manhll 
o6~e11 Hcnon»so:saJIIII HH~erpzpoBaHHe no xoxneK'.rHBHOI nepelleHHol 
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jJ= (t. 'i, 1
) 'h. , liB6)t6HHOI D.A.CHIIOHom.u/5/ ~H :&Wm~116HHfi ffJ(~HIIIX B011-

HOllwt ~YHK~I 116TO)t011 }{ -rapiiOHHK. 0)tHaKO B TOft ze ~60!ef ;,f 6WIO 
o~KelleHo, llTO onHcaHHe ~aHHHX B YKasaHHHX npe~c~ali1IeHH.ax Tpe6yeT 
BHaHHH B01IHO:BHX !IJYHK~A B 061IaCTH Oll6H:& Mama: 8Hall6HHI.P t:::O,I-D,3 h:, 
T.e. ll TOI 061IaCTH 1 r~e B01IHOBH6 !IJYHK~H JIOryT 6HT:& oneHeHH ~01I:&KO 
8KCTpaiT01IJI[II!61 .P K Hy1IIl H He Onpe~61IJillTCll HS )tpyrHX SKCnepHJieHTOB. 
8fO 06CfOHT61I:&CTliO CTHJIY1IHpOBa110 ll !a60paTOpHH ~a1I:&H6AmHe HCC116)tOBa­
HHll MexaHHBMa ynpyroro npoTOH-ffJ(epuoro pacceHHHH Ha yrm, 6nHsKHe 
u rao0• 

HaH6onee c~ecTBeHHHI pesyn:r.faT )tano HSMepeHHe aHepreTHqecuoA. 
aa:sHCHIIOCTH ynpyroro j.)af-paeceHHHH Haaa)t :s o6naeTH 36D-670 uaBf61. 
BHHeHHnoe:r., liTO B OT1IHllH6 Of eoee~HHX BHepreTHqeeKHX HHT6p:Ba1IOB

1 
r)te 

eeqeBHe 6HeTpO na~aeT e poeTOJI BHeprHH, ll HHTep:saxe 40Q-600 MaB OHO 
OeTaeTeH npaKTHlleeKH noeTOHKHHII •. AHOJia1IHH BHepreTHlleeRO! BaBHeHJIOe~H 
celleBHH B aTol o6naeTH 6H1Ia npe~exaaaHa B !969 ro~ Kpa)tZH H YHnKH­
BHM/7/ npH Yll6T6 liOB6~eBHH ~(3/2, 3/2) HB06aPH B npolleZyTOllHOJI 
COCTOHHHH nponecea. Ha6~eBHe BTOI aHOMa1IHH 1 no-e~eeTBy, BnepBHe, 
OTlleT1IHBO npo)t6JIOHCTpHpO:Ba110 pon:r. ll086yz)teHHH BHyTpHHYK1IOHHHX eTene­
Hel e:so6o)(H :s npoueceax ynpyroro a~pou-ll)tepuoro paeeeHHH.a npH BHeo­
KHX nepe)taqax Hunyn:r.ea. OHo nouaaano, llTO B onpe)teneHHHX KHHeKaTH­
'IlecKHx ye1IOBH.IDC HeynpyrHe npoueccY B npoMeZyTOllHHX eOCTOHHHHX HB1Ifi­
DTefi )tOIIHHHp;yD~JI !lJaKTOPOII npH nepe~aqe liYeOKOrO HKnyn:&ea xanoByK-
1IOHHYM eHeTeJiall. (9TH np~eTaB1IBHHll ll }.ta1I:&HeitmeJI 6&1IH llO}.tfl!e~eHH ll 
nexou pffJ(e reopeTHlleeKHx H axcnepzxeHTS1I:&HHX pa6oT). C~eeT:seuuo,qTo 
onBeaHHe nponecea o6aaaTex:r.Ho liK1ImllaeT :s ce6H nepepaceeHHHe KOHeTH­
TyeHTOB (HYK1IOHOB 1 JI680HOB 1 6apHOHUHX H 11680HHHX paaouaueo:s) B npo­
JieZyTOllHHX eoeTOHHHHX. KaR nepepacceHHHH, TaR H HeynpyroeT:& npOIIeEy­
TOllHHX nponeceOB elmEaDT BHalleHHH l1WIYJI:&ea HyK1IOHOB oeHOliHOrO eoeTOfi­
HHll ffJtpa-IIHllleHH, .KOTopse }.taDT :BK1Ia}.t :s ce'!leHHe nponeeea. Tau caJIHJI 
eHHltaDfefi H "Tpe6oBaHHH" Ha 1IHH61HHe paauepH ~JIYKT;ya~H UJIOfHOeTH. 
Ppy6o ro:sopH, uaemTa6 06JISCTH ~nyRTya~l, npOHBJIHm~HXeH B ynpyroll 
'pA-paeeeHHHH Ha !80°1 BS}.taeTeH BeJIHllHHOI nepe)tallH Hllnyn:r,ca Of na~am-

. .· 
~ero npoTOHa He K pacceHHHOMY aaaa~ npoToHy, a K npoToay, BH1Ie~~e-
IIY :snepe~ :s cocTa:se :s&6HToro :snepe~ ~pa. llepe}.taqa S -HMnyJI:r.ea npH' 

-I -I -I BHeprHH 670 MaB B STOll cnyqae COCTaB1IH6T 2
1
4 ~~~ 

1 
3

1
4 ~~~ H 4

1
0 ~~~ 

eOOTB6TCTB6HHO )t1IH 2-, 3-H 4 -HYK1IOHHHX MHmeHel. B peay1I:&TST6 ~H 
onucaHHH ynpyroro npoToH-ll)tepHoro paceeaHHH Rasa~ npH cpe)tHHX aHeprH­
.ax ReT H606XO)tHMOCTH "BrOH~T:& HYKJIOHH )tpyr B )tpyra", H )tOeTSTOllHHMH 
OKaBH:BamfeH !lJ1JYKTya~H U1IOTHOCTH 1 npH ROTOpHX epe].tH66 M6ZHyK1IOHH06 
paCCTOHHHe na)taeT OT HOpMa1I:&HOrO 3Hall6HHH ! 17 tK )tO paceTOHHHH UOpll)t~ 
Ka HYKnouuoro ·pa~yca, T.e.~I,O ~~~. Teu ae·ueHee, eooTBeTeT:sym~ee 
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noKaX:&H06 y:sexaqeuHe ll)t6pBOI nno~HOCTB, IIO eo:spelleHHHM Dpe~c~a:sneBB­
fill, yze nepe:so~n ll)tepuoe :se;;eeT:so :s eoc!o.RHI!e, no Kpibel 11epe~ ite­
pexo~Hoe II~ COe!OHHHHJII syKXOHHOI ~BK R KBapK-r~OHROI ~aytBf. 
C ·afOI fOllKI speHMR He YXJ:SHT81lbBO, qfo eHX:&HOe :S3aHilO~ele~BBe 118~ 
KOHC!H!yeH!811H (~enepb yze K:sapKaJDI B r1IIlOHaD), IIpiiBO~-ee Jr !IX n~ 
pepacee.RHI!Il 11 rny6oxol nepecTpoiKe- HCXOJtBHX &JJ;poBo:s, ~OKHHIIpye! :s 
o6cyz)taeJIOK HBX8HIIIIe 

B KOHne 60, ua-qane 70 ro~o:s·:s la6opaTopiiH ~epHKX npo6ne• dR­
.liB npo:s~em ~aue :exenepJIIleHm no naalll!IPFO!(f &6BBaHHm Wpar~~eH­
!OB. HB ffJ(8p B lOIHEtlla!BKe, 6.liiiBKOI K 101B611a!IIKEI ynpyroro paece.RHIIH 
~!OHOB Haaai9-I2/. DpQJte :scero, ct.lxo o6HapyzeBo, 'lfto BB ll)tep 
)' -o601IOllKII JIOZHO B&611BaT~ ~ !aKOI KIIB8Ma!RK8 H8 !On:&KO )tel!pOHK/I~/ 

BO H ll)tpa 8ae, 8a, ~e. CneHHR BY611BaHHH ~ep 8ae, 8H C 8Beprllel 
530 YaB H ~e e 8HeprRel 470 llaB Ha HeeKOn:&KO nopJQKOB B6.11BllHBII oze, 
qeJI ee-qeBHH BH6111BaHJUl ~el!pOHOB~ BaZH01 O}.tHaK0 1 'lftO O'fB.Om8HIIll ;ltB~e-
peB~an:&HHX eeqeHBI KBaBBynpyroro :s&6BBaHIH ~par~~eH~a A~ e·Kaeeo-

. ll A 
:SWI 'IIHC1IOJI k R ee-qeHHD ynpyroro paceemmll /J 'P~p ';a OC'faD'fell 
~o:so1I:r.BO 6on:r.m::an (nopffJ(Ka A/ ,t , r~e A - weeo:soe tmeno fQPB.:_JIH_ 
meHH). TaRo! peay1I:r.!aT KOZe! liKen uee!o, eeD ~po A eo~epzB'f xnae­
TepHHe KOKnOHeHTH [llpj npHlliepBO e BepOH'fBOeTm, Ollpe~enHeiiOI 11.8 

060110UllHOI IIO~eml, a BepOH~HOe'f~ HaiTH HyzHyll ~1IYK!Yii~D IIXO!HOe!JI 
B K1IaCTepe { 11Fj TaROBa ze, KaK H B COO!BeTCTBYillltell CB060~HOJI 
ffJ(pe kp • 

Kpo11e fOro, 6H1IO IIOKa38.H0 1 llfO B KBaSBynpyrOJI BH6HBaHHH )teiTpo-
' HOB noBTopmo!eR oeHo:Bme oeo6eHHOC'fH ynpyroro pd -i>accesmHK Hasa)t·: 
B yrnOBOK paenpe~eneHHB - nHK Hasa~, B BBBHeHKOCfB eelleBHI 0! Ha -
lla1I:&BO! 8HeprHH - xapaKTepHall 8HepreTHll6eKall BaBHeiiJIOC'f:& eeqeHHll yn~ 
pyroro pd -paeceHHHH maa)t. B neno• :see a!o oallaqae'f, llTO Kano -
HyxnouHHe rpynns :se~T ee6H :s nponeceax e 6on:r.m:BIIH nepe~llaHII HMnyn:r.­
ca KaqeeTB6HHO O~HHaKOBHJI o6paBOJI1 BeBaBHeHKO OT Toro, 06pasym! XI 

OHH Jiertmitmee ll)tpO H1IH BXO,l!;Hf B liH~e K1Iae!epa B eoe!aB 6011ee !.HEexo­
ro fQPB. 

llO}.tll6pKH61l 1 llTO Bee nepetmeneHHHe.pa60TH liHn011HeHY B_OR~_ BHa­
'IIIf6JI:&HO paH:&Dr6 1 ll611 6HJIH. Hallarii aHa110rHllHHe Heene~OBaHHH B ~yrWC 
na6opa!opHHX KHpa. KBHfiBHp~aH pon:r. H~el ~.R.BnoXHHne:sa ~ npo:se,11;eBHH 
BTI4X HCC1Ieito:s8.BHI HeeOIIH6HI:la. B !elleHHe ,l!;JIH'f6n:&HOro :spelleHH ·a'fH H)tell 
6H1IH npaKTHlleeKH 6]tl4HCTJ36HHWI eTHJIYXOM Ill Opl'I6HTHpOII ;ztJ!ll BKeneplllll.eH­
TaTOpOB, TaK KaK nP06JieJW. BBaHJIO~ele!BHH e Ya1IOHYK1IOHHWm QIC'f611aJIH 
B yenOBHHX BHeOKHX nepe;~taq Hunyn:r.ca B 'fO Bp611H He T01I:&RO He·npHBHa­
Banac:r. aR'fYan:&Hoi,Ro, sa pe)tKHJI HeK1IIllleHBell, :soo6~e He npu:snexana 
BHHIIaHHH WzBHKOB •. YMeeTHO HanOIIHHT:& 1 llTO eute B 60 ro;~tax ~.R.BnOXHH-
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zte:s yxaSH.BaJI :aa :sosKozHocunpocJie,ltH!r:& nepexo.zt o~ o6u1Dioro .H){epHoro 
:S8~6C'l.Ba K a,ztpOHHOifY :S8ll!8CTBf t HCCJI8]cy'J! :SSaHKO.zteitCTBH8 duc~ptn: tta.C­
!Blt C ~Tya~filll _llJIOTHOCTH :S a~OKH&X S,ltpax. B CBHSH C 06C~8HH8K 
axcnepHKeHTaJI:&HHX .ztaHBHX o6Jnpyrox pacceHBHH aasa.zt npoTOHo:s cpe,ltHel 
aaeprHz JierqalmaKH ~paMH/2/ on nucan :s padoTa I968 ro~/41: 

. "EcJIH ~HHU6 TaKHX SKCnepHK8HTOB npeBUCHT 0It8HKH, npe.ztCKa3UBa6-
KH8 H3 06~ npHHitlllO:S KBaHTO:SOI M6xaHHKH 1 6asH~ll!H6CJ! Ba npe.ztcTa:S­
JI6HHH 0 J!,ltp8 KaK 0 CHCT6K6 :S8aHMO,lt81CTBymll!HX HyKJIOHOB 1 TO STQ 6y.zteT 
c~T:& yxaaaHHeM Ha TOr ~~K8HTanbxan ~aKT1 qfO aTOKH06 J!.ltPO B 
"cOCTOJ!HHH ~xyKT;ya~H"••• He J!BJIH8TCH CJIOZHOI CHCTSKOit, a npa.ztcTa:s­
JUI8T c'o6ol 0]1)f! tta.CTHey C Kaccol A, KOTOpaH, O.ztHaKo, 6HCTpO JliClla~-
6TCJ! aa ~ npoToao:s H A-e aeUTpoao:s". 

Bee nepetmCJI8HHU8 l!Um6 llp0It8CCH C Heo6XO,ltHKOCTDD npH:SO,ltHT K HC­
nycKaHHm npoToHo:s c aHeprHel :s HHTep:saxe IOD-200 MaB aa yrJIH, 6nHs­
KHe K I80°, T.e. sa:se.ztOKO l! KHH6YafHqecxol OdJiaCTH• Sallp6ll!8HHOit :S 
coy,ltapeHHH co c:so6o.ztHHM ayRJIOHOK H Haau:saeMol .ztaJI:r.me - 11KHHeMaTH­
qacxH aanpell!aHHol o6nacT:r.D". EoJiee Toro, :so :scax atHX npozteccax, :s 
OTJIH_tme OT HHKJID3HBHHX, O,ltHOaHaqHO onpe;zteJI6HO tmCJIO HyKJIOHOB B rp1Ji-:­
ne, KOTOpoA nepe;ztaeTCH ~l>ICOKHI HKUYJI:&C. 

OqeBH.ztHHM o6o6ll!eHzeM npoztecco:s x:saaHyn~oro :BHdH:saHHH ~parMeH­
TO:s J!BJiaDTCH npozteCCH TaKOl'O THna, KOr;zta HHH~HPfiDll!aH tta.CTH~ nepe­
,ltaeT XJiaCTepy B KOH~l'fpa~H ~JIY'KTYanHOHHOl'O czaTHJ! 3HaqiT8n:&BHD HK­
nyJII>C H :S!i6HBa8! XJiaCT6p He :S Cl!HaaHHOM COCTOJ!HHH, a. :S Bl'IfX8 rpynnli 
HlXJ!OHO:S B HenpepHBHOM cneKTpe. ilpOCT61lmHM npozteCCOM TaKOl'O po.zta 
s:snne<ron x:saazc:so6o.ztHoe :BH6a:saame izpoTommx nap. B I972 rolf! :s 1IHII 
6HJIO npe~OE8HO HayqeHHe STOI'O npoztecca B KHHeMaTHqecRHX YCJIOBHHX, 
6nzaxax x ycno:sHHM ynpyroro pd -pacceHRHH Hasa;~~. llpH :su6Il':saHHH 
naptLcnextp npoToHo:s, paccemtHHX no:zt onpe.ztenearum yrno111 Haaa.zt, :s ot­
JIHtme .oT ynpyroro pd-pacceHHHH, npe.ztcTaBJIR6T yze He KOHoxpoMafHqec­
KY'D JIHHHm, a Henpepu:saoe pacnpe.zteJieHze, sa:sHcHII!ea oT yrno:sux pacnpe­
.zteneHHI :S Bli6HBa6liOI nape. ilOBTOifY llOCT8HO:SKa SKCnepHM8HTa no llOHC­
K;y :BHdHBaHHR llpOTOHHHX nap llPHB6Ja K H3M6peHHHK cneKTpa npOTOHOB 1 

HcnycxaeKHX us ll,ltpa :s aa;ztHel nonyc~epe, no.zt .ztelcT:sHeM 6ucTpHX npo-
. TOHO:S (640 MaB). 

B STHX SKCll8pHMeHTax 6UJIH HCCJI6;ztO:saHU PIHKJID3Hl!Hii8 cneKTpU npo­
!OHOB, BcnycxaellliX Haaa;zt, zx xoppenffnlH c npoToHaYB :s nepe;ztHel no­
JIYC~epe, a Taxze SKCKJID3H:SHHI llpOit8CC BU6H:SaHHJl llpOTOHHHX napfi4-I~/ 

. EHno ycTaao:sneHo, qfO HHKJIDaH:sHas a»RqcHR npoToao:s aaaa.zt npH 
cpe;ztHHX BH6pl'HHX HMeet KHOI'O 06ll!61'0 C !aKOI ze SIIIHCCH81l npH BUCORHX 
HaqaJI:&HUX sHeprzHX. O;ztaaxo Mea:r.mee tmcno :soaMOZHHX xaaaxo:s peax~H 
npz cpe~BMX BHeprPJHX ;ztonycxaeT 6onee npoCToe aKcnepHweHTan:r.Hoe l!li-
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~eneHHe onpe,ltexeHHHX xaHano:s, qeM s~o MOZHO c;zteJiaT:& npH :sacoKBX· 
aHeprzsx. (ITo.ztaBJI~ea 6on:r.mHHCTEO ,ltaHHiix o npozteccax :s "KHHeMaTH­
qecRR sanpe~eHHOI 06JiaCTHn npH Bl>ICOKHX SH8Pl'HHX-HK88T HHKJIDSH:SHHI xa­
paKTep, XOTH HsyqaeMUI HHTep:saJI HMllfX:&COE :siopH~ npOTOHO:S npaKTH­
qecRM TOT ze, qTo H _E axcnepHMeHTax np~ cpe;ztHHX aHeprHHX). 

non~eHHue .ztaHnua Kor;yT 6uT:r. IDeHoMeHonorHqecxu onHcaHH, ecnH 
~onyCTBT:&/I7/, qTo HHHURHPYD!Ilafi qacom~, nepe]l;a:sag ·3 -HwyJI:&C :SiiiD18 
1,5-2,0 ~-I rpynne HyKJIOHo:s, ~JIYKTyanHOHHO c6JIHzeHHHX :s ~e-wmeHH, 
c 6on:r.moit :sepoRTHOCT:&D BHOCPJT :s TaRYJ>c.rpynny·_aHeprHD :soa6yz;zteHl11H BUme 

"'200 MaB. JlaJi:r.HeftDWI, ItOqTH CTaTHCTPJqecxzl, pacna]l; EOB6YJICJ(6HHOit rpyn-
nH npH:SO]l;ZT K HcnycKaHHD Ba6JID]l;aellliX l!TOpHqHUX qacTHito Onpe;ztenHDIIIHM 
~aKTOpOK H:BJIR6TCR aa:SHCHMOCT:& UaTpHqaoro sneKeRTa npoztecca OT nepe]l;a­
qpj KJiacTepaM nonepeqHoro Hllllyn~ca ~.sHeprHH :sosdyxieHHs. SHaqeHHR na­
paMeTpo:s, xapaKTepHBYJ)ll!HX BTY aa:SHCPIKOCT:& 1 MOryT 6HT:& Hal;zteHH H3 BK­
cnepHK6HTO:S H OK33HBaDTCfi :sec~Ma 6JIPJ3RHKH ,ltJIR paSJIHqHfiX BKCnepHK8H~ 
TaJI:&mtX ycnoBHit. B qacTHOCTH t OHH npaKT.HqecRH He H3KeHHDTCJl npH :SOB.:. . 
pacTaHHH HaqaJI:&HOI SH6pl'HH OT 06JiaCTH llpOKez;yTOqHHX SHeprHI .ltO SHep­
l'HH 400 raB. 9TOT ~KT yxaSHBa6T Ha 6JIH30CT:& uexaHiaMa SMHCCHH :S 
11KPJHeMaTHqecxH sanpell!eHHYD o6nacu" qacTHit onpe,l!jeJieHHoro Hllllyn:r.ca :s 
peaKtn'lflX npH wanHqaux Ha~nma aaeprHmc. B' TSKOM. CJiyqae :su:so.zt o 
CYll!8CT:S8HHOit poJIHnepepacceRHH.il l'l.ztElpHiiX KOHCTHTy8HTO:S H nepecTpOIRH 
Hcxo.zt8Hx a.ztpoHo:s, l!liTexam~l HB aaanasa ;ztaaaux :s o6JiacTH.npoKezyToq­
HHX SHeprHit; C~6.ztY6T SKCTpallOJIPIPO:BaT:& H l! 06XaCT~ :SHCOKHX HaqaJI:&HHX 
aHepraa. 

B KOHeqHOM cqeTe STO MOJE6T OSHaqaT:&, qT0 1 Ha6JID;ztaR l! ~KHH8KaTH­
qecKH aanpell!6HHOI 06JIB.CTH 11 HCllYCKaHH6 qacTHit C BH(!pl'H81:SllJIOT:& ;ztO 
H8CKOJI:&KPIX COT6H MaB (B CHCT8M8 llOKOJl ~pa-MPJmeHH), KH HayqaeK He 
CTOn:&KO Cl!Oic~a HCXO;ztHOrO COCTOJlHHJl l'l.lt8pH01'0 :S8ll!8CT:Ba 1 CKOJI:&KO C:SOI~ 
CT:Sa BUCOKO:S086yz;zteHHOl'O COCTO.IIHHR1 l! KOTOP06 ne~eXO;ztHT OO]l; ]l;61CT:SH8M 
6HCTPHX qacTHit MaJIOHYKJIOHHHe CHCT8Mii 1 o6pa3YJ)~8 l! HCXO,ltHOK ~pe 
~JIYKTyatn'IH llJIOTHOCTH. 

CxasaBHoe :sume ;ztaeT HeKoTopoe npe]l;cTa:sneHHe o ToM, xax aKTPJ:SHO 
pa6oTaeT Ha npoTnX6HHH yze qeT:sepTH Bexa aaMeqaTeJI:&HaH H;zteH, npe;ztxo­
zeaaag n.~.EJI~Hit6l!HM :s I957 ro,lty. 
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. 0 P .A3.1IWIHI:lX IIO.ILXO.MX K HECOXP AHEHHKl llETHOCTii 
B Illi3K03HE!PI'E'1WIECKD~ p p -PACCEH!ll1H 

B.M.)Jy6omm, ll.T.06yxOBCKIDi 

06'I>e.rtmremwit liHCTnTYT R,!l;epiWX ncCJie~o:sa.mlli, )Jy6Ha 

B IIOCli8AHH8 rOAH C IIOHBJI8HH8M HH~OpMa~I1H 0 H8COXpaH8HHH qeTHOCTH 
(H~) B MaliOHyKliOHHHX peaK~HHX, npe~e Bcero BJpp-pacceHHHH /!,2/ , 
·HaCTYIIHli HOBHI STall HCCli8AOBaHHI B AaHHOI odnaCTH. llOIIHTKH IIOHHTL 
KBapKOBYD npl1p0Af SA8pHHX CHli npHB6liH K .TOMy, qxo H3Bli8Ka6MYD 113 3THX 
3KCnepHM6HTOB HH~OpMa~Hm M,H MOX8M HHTepnpeTHpOBaTL C IIOMO~LD MOAe­
nen B3aHMOAeiCTBHR KBapKOB C MRHHMaliLHHM 1IpHBJieqeHH8M ~eHOMeHOl!OrH­
qeCKOrO OIIHCaHHII Ha ypOBH8 HYMOHOB. 

KapTHHY H~ B NN -ssaHMOAeltcTBHHX woxao AetanH3Hposau cneAfm­
DIHM odpasou. B peaKnHIIX c H3MeaeaHeu HsocnHHa t..T= 1 H~ s~eKTH ycnem­
HO OIIHCHBaDTCII BKHaAaMH HeRTpanLHHX·TOKOB CTaHAapTHOI MOAel!H 
SU(.2)J. ® V(1) x SU(3)c B KBapKosym AHarpawiy :n. NN .:. sepnumu. 
Hs-sa aanmqHs Kopa B CHJILHHX NN -ssaHMOAelcTBHIIX odueau TllxenuMH 
uesoaaMH H MHoroueaoaaue odMeHw noAaBneaw, H. npH AT= 1 AOMHHHpyex 
BKnaA OAHOIIHOHHOrO odMeHa. B MaCmTade 3~8KTHBHOrO paAHJCa TaKoro 

-1 . 
B3aHMOAeltCTBHII r ""m;r "':' 1,5 £m HYKliOHH. B XOpOmeu llpHdl!HXeHHH MOXHO cqH-
TaTL xoqequwMH,H onHcauHe s~eKTOB H~ c nOMODILD MOAenH cn~doro OPEP 
B 3TOM cnyqae npasouepao H AaeT xopomHe pesyn~Tarw /J, 4/ 

JJ.n11 npoBepKH aamax npe,~~;ctaBneHHlt o cTpy:uype ayKnOHOB H xapTHHH 
RX B3aHMOAeRCTBHI Ha· KBapKOBOM.YPOBHe donee HHTepeCHH peaK~HH C 

AT =0,2, rAe pacqeTH ~ paswrpwsamxc11 B.odnacTH nepeKpHBaHHH KsapKOBHX 
B~OBUX ~ HJRliOHOB, r~e pa3HrpHBS9TCH HBJI6HH6 ROH­
<lJa,RHMeHTa~ JlnH OIIHCaUHII H~ 3!fJ~eKT OB B 3 TOI OdJI.aCTH pa3Bnt0 ABa al!L­
TepuaTHBHHX IIOAXOAa •. HaHdonee H3BeCTHHM H paspadOTaHHHM HBliii8TCH 
BHmeynOMHHyTaH MOAeliL cnadpro·OPEP, B KOTOpolt ~-B3aHMOAeiCTBHe C 
~ T=0,2 odecneqHsaeTcll sa cqex.odueaoB BeKtopawuH MesouaMH, 

r _, 0,65 .£m • B uacxoa~~tee speu11 YAanocL cauocornacoBaHHHM od­
pasou BH'lHCJIHTL Bee KOHcTaHTH ~ B sepmHHax· YNH 141 .H Aocxaqb 

_ YAOBneTsopHtenLHoro cornacHII c sKcnepHMeHTanLHHMH AaHHHMH, OAHaKo-npeA­
craBJieHHe NN -cHcTeMH B BHAe ABYX HHAHBHJIYMLHHX HYKJIOHOB ua pac­
CTOIIHHRX MeHLme paAeyca KOH~tlHU8HTa HBliii8TCII CKOpee s~eKTHBHHM, 
qeu peanHctmecKHM. Eonee peanHcTmecKoe onHcaaHe Nil- ssaHMoAeHcT-
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BHI Ha UanHX paCCTOBHHBX HCXO~T H3 nOHBTHB ~nyKTOHa /S/ ~ BBe~eHHO­
ro l{.H.BROXHH~eBKM B I957 r. HanOMHHM ~OnneiHyO HCTOpHO B03HHKHOBe­
HHB aroro llOHBTHB H CBS3:& ero C 3XCnepHMeHran:&HNMH ~HHHMH. 

llGTBepT:& BGKa Has~ B _ )Jy6Ha BllGpBHG 6Wlll lia6Jm:n;aHH 

B3aHMO~aficTBRH 6HCTP.~ npoTOHOB (660 MsB) c ~er~aftmRMR ~aMR 
ItaR c e,ll;l!HHM IJ.emJ6 • Tor~a xe · .I{.H.E.lroDllliJ,eB BHcxasaJI 

rRIIOT93y 0 CYJ!l9CTBOB8.Hilli B ~a Cl\liYXTYaiJ.IDl WIOTHOCTH, T. 9. 

cron:& recawx xoppena~nR ayxnoHoB, xor~a aanera~~aa awcrpaa qacrnna 
yze He uozer nepe~ar:& Oon:&moR nunyn:&c aeaaBHCHMo ron:&xo o~aouy HYKAoay. 
B re Bpeueaa ayxnoaw e~e cqHranHc:& roqeqaauH qacrH~aun, noaroMy ~ax­
THqecxH no~pa3yueBanoc:&, qro ayxnoHH B ~pax cOnHxa~rca·~pyr c ~pyrou 
Bnnor:& ~o paccroaHHR, paBHHX Hexoropouy xpnruqecxouy ~ • Taxaa rec­
ao cOnH3Hamaaca napa ~onzaa aecrn ceaa a xecrxn·x cronxaoBeanax xax 
e~HHNI oOT.exr ~ "~nyxroa". Orc~~a n cne~oBaJI MeTO~ pacqera aepoar­
aocrn o0pa3oaaana ~nyxroaoa B ~pax: no aepopruocrn oOaapyxnu napy 
ayxnoaoa, c0JIH3HBmy~ca ann or:& ~o paccroaanR r ""R (r • e. no narerpany 
nepexpwaaHHB J 1Uct(r)j2.dr . 

3aM9THM, ~TO COBpeMeHHHI pacqer BepOBTHOCTH o0pa30BaHHB 6 fl. , 9ft 
H T.~; KOMllOHeHT.B ~pax no cyTH ~eJia MaJIO qey OTnHqaeTCB OT pacqera 
BepoBTHocrn oOpa3oBaHHa ~nyxroaoB. Ton:&xo BMecro pa~~ca R renep:& 
HCnOJID3yeTCB pa~~C XBapKOBOI CTpyKrypH HYKJIOHa, a no~ ~JIYKTO!IOM, 
aanpHMep, B cHcreue· H3 ~yx ayxnoaoB no~paayueaaerca cHcreMa H3 mecrn 
COCTaBJIBD~HX ero KBapKoB, HaXO~B~XCB B oO~el 30He KOH~IHMeHTa. 

B npMMeHeHHH x Hll B NN- cncreMe BBe~eane ~nyxroaa no3aonaer 
npOH3BO~HT:& MHKpOCKOUMqecKMe pacqerH Cna6wx, npaKTHqeCKH,KOHTaKTHHX, 
B3aHMO~eiCTBHI KBapKOB B COCTaBe 6 I} -CHCTeM, H CHHMaer llO~BJ19HHe 
B3aHMO~eiCTBHI KBapKOB H3 pa3HHX HYKROHOB. 3BpHCTHqecKHM MOMeHTOM 
~a pa3BHTHB raxoro no~xo~a, aaaaaaaoro Kaapx-a~epawu, nocnyxHJIH 
llOllHTKH BHqHCJIHT:& C llOMO~:&IJ TpaHCJIB~HOHHO-HHBapHaHT!!Olt o6onoqeqHol 
MO~eJIH 171 sxna~ mecrnxaapxoaoro cocroaana ~eltrpoaa B a~~exr H~ a 
peax~HH n-P ~ d 1 IB/ • Ilocne~y~lllee npo~anxeane awno .CBB3aHo c 
KBapKOBW onHcaaHeM CHJIDHHX Nd -aaanMo~elcraHR B _paMKax P-MarpHq­
aoro ~opMa.JJH3Ma llllt8if4le-Jioy 191, nonyqHBmero MHKpocKonH'TecxH oaocao­
aaaayo ~OpMyJIHpOBKy B MO~eJIH COCT6BHOrO KBapKOBOrO Memxa (CIDJ), 
npe~JIOXeHHOA CHMOHOBHY /IO/ • OnncaHHe ~ B CKlf 6onee nocne~oBaTeJI:&­
HO B TOM OTHOmeHHH, qro aMnJIHTy~H H CHJI:&HWX H CJia0HX B3aHMO~eRCTBHI 
B HeR MOli:HO HaiTH B3aHM!IO COrJiaCOBaHIIHM o0pa30MB paMKaJC O~IIHX H rex 
ze ~H!IaMHqecxnx ypaaneann. ? 

B CKM .fit! NN-a3anuo~eAcTBHe c H3MenenneM H3ocmma .11 T =0 ,2 
pa3BHBaerca B rpn arana: I) aaaqane CHJI:&Hoe aaanuo~encrane uex~y 
HYKJioHaMH npHBO~nr x o6pa3oaamm Mem:Ka H3 mecrif aaneHTHHX KBapxoa; 
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2) 3areu B'HeM npoHcxo~T cna6oe Hti B3aHuo~eAcraHe Mez.izy KBapXaMH, 
nepeao~a111ee aaqaJIDHoe cocroaaHe CKM B Koneqaoe H, HaKOHeci, 3) Koaeqnoe 
cocrosiHne CKM pacn~erca aa nyxnciaw c yqeroll HX CHJIDHoro B3aHMO~eltcr­
ana B Koaeqaou cocroariHH. Cna6wl nepexo~ B CKM w awqHcnHM 3~ec:& c 
noMO~:&~ ~~eKTHB!IOrO qerwpeXKBapK~BOrO KOHT6ltTHOrO raMHn:&TOHHaHa­
cTaH~PTHOI anertrpocnaaoa uo~enHJ yqarwaa~~ero B npaOnHzeHHH rnaanwx 
norapmpllOB r~oHHHe nonpaBKH III · • O~enxa Hti acRYMetpHH B pp-paccea­
HHH Oe3 rnDonawx nonpaBOK 6wna ~Ha pa"nee }) /12/ 

B aacroantelt J,n6ore MH KparKo·H3nozHM rexaonor~ pacqera acwo.t.eT­
pHH B pp-pacceaHint c noMOIIIl>ll yxa3aHHHX uero~x, o6cy,JtHM nonyqennwe 
pe3yn:&Tarw· H B03MOZHYIJ KapTHHY ~epHHX CHn Ha MaJIHX paCCTOSHHBXo 

I. UQ!eHrulli!lkM-nD~XOJULli~ 

BHQHC1I6HHB aCHWeTpHH A4 B 3TOM llO,IJ;XO,Jt6 BHllOnHeHH B HeCKOJIDltHX 
pa6orax (cu., aanpMMep, /I3,I I). ~ cna6we 6opHOBCKHe aMnnHTY.JtH 
BHqHCnBilTCB IIa OCHOB_e ~Harpaw O~HOMe30HHOrO 00MeHa C HapymeHHell 
qeTHOCTH B O~HOR K3 BepmHHo 3aTeM _3TH 60pHOBCKH6 aMnnHTY~H yHHTapH-
3yiJTCB no B3aHMO~eiCTBHBM B naqan:&HOM H B ltOH6QHOll COCTOBHHBX B 
repuHaax ynpyrnx pp-aMn1IHTy~, naxo.Jtamaxcs na uaccoBoR o6onoqKe rax, 
qro6w y~OBJieTBopaJiaC:& o6oO~eHHas reopeua BaTCOHa. l{na HH3KKX aaep­
rHR aMUJIHTy~ pp-pacceaana c yqeToM npauemnBanKa cnaaoro H~~a3aHMO-
,JtelcraKa MOZHO 3allHCaT:& TaK: 

T = <s'm'jMPc(f'.t.Pi) +f1PNc(p11p,;)jsm> = 

::: (( <Of.CfJf_s'm'l S-1Jt9.:V't sm-) = 

-l~s· j .. s 

==I. L L f'4Jr(2l+t)' 

t' j'=J£!-s'l l=lj-sl . 

• • I 

C ~'In cJ"' J. m-m' -
sm.Eo tm-m's'~n• ~$es r; [&,'P), 

r~e D.~ - yron pacceaana, a nap~Ha1I:&Haa aMnnHTy,Jta ~ cnyqae 
cnan-neaaazcnuoro B3aHMO;D;elcTana onpe~enaerca oOwqnw o6pa3oM: 

~~s~e5 = 2•~ < t'sJtn Is - gee·sss·l esj"" > = 

4 . 

= t Z t1e:d 
O'=t 

J. . • 
fle'.s'd e:y:p(i ~!) sin,~; 
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3.»;eCL k - BeJmtlHHa OTHOCHTe11LHOro HWIY11LCa, a d~ - C~Hr rfla3W 
,1{118 COCTOSIHHH C IT011HW yr110BW MOJLeHTOM J , l/ r:J - MaTpHIUi B 
CITHH-op6HTMLHOJL npOCTpaHCTBe, fi - 110pen~teBCitHI HH.»;eitc. B C~Hrax 
rfla3 HeTpy,D;HO Y.qeCTL 3~eltT ItY110HOBCXOro B3aHJLO,D;eiCTBHSI UpOTOHOB (CM., 
BaUpHJLep, /

13
/ ), O){Haito, Kalt IT0Ka3a~O B / 1S/ (eC11H He BW6HpaTL 

cneuaaJJLnwx yr11ou pacceanHa, nanpHilep, pacceanHe Bnepe,D; H11H na3a){), 
KY110HOBCKHJLH nonpaBKaMH Mozao npene6peqL. · 

BBe,D;eM ceqeHHH pacceHHHH UpOTOHa C fl0110DT911LHOI (0"'+) H OTpHua­
T911LHOI ( €>_ ) CUHpaJJLHOCTLD Ha HeU01lllpH30BaHHOI npOTOHHOI MHmeH~ H 
Onpe,D;e11HM X03~HitHeHT aCHMJLeTpHH (aHa11H3HpJD~D CITOC06HOCTL) KaK 

A = 
l. 

6"+ - 6"'­

G+ +6_ (3) 

II pH anepruax Ha11eTam111ero npoTona E tat< 50 MaB Mozno orpanuquTL­
ca BK11a,D;oM B aWIJUITY.ItY T PNc OT nepexo,~~;a MEllE.ItY cunr11eTHWM \so 
H TPHn11eTHHM 

3~0 COCTOHHHHMHo Tor,D;a· 11erKo ITOita3aTL, qTO npH 3THX 
YC110BHSIX 

At.. == -: 
2k a8 p Si~~,.($3 +Sp) 

L (2J'+1) si,} d{lsj) 
-lsj 

(4) 

TaKHM o6paao:u:, HeHasectnol .ltHHauuqecKol Be11HqHnol, onpe,D;e11aDillel AL, 
SIB11SieTCSI aMn11HTy,D;a Cl.s~ , KOTOpyD MOZHO HaiTH, pema11 ypaBHeHHII illpe-

){HHrepa C 3a,D;aHHYMH CH11LHHM H cna6HM UOTeHUHaJJaMH, a HMe~HO: 

d} k'2. Ul+1)Jrrj ,rj ,)' ·JVlJj ,r-J J''· 
Ldr'2. + - ~ Vctts ~es(r)-2~(tsJ c~e3''f>lt~~ .esJ)=D. (5) 

1 t's• I 

rpaHHilHOe YCJJOBHe MB v./;s (r) 
I Mil cnyqaa :u:arKoro Kopa aa.~tamT B 

BH,I{e 

V"J (r)/. 
ot, fs fr ... eo 

~ Sin,(/rr- !J + ~~) 
) 

(6) 
ll(:/e! (o)=o 

I 

){1111 CJJYilaa JEeCTKOro KOpa C pa){HYCOM _ 1'(: 

~.~f (re) = 0 • (7) 
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Mo.~teJJ& 
cJiaCioro 
JI;!aH~..____ ___ 

[31 
DOH 

DZ[4,11] 

Ta61111ua1 

AL·107 B notenuaaJJLHOM no,~~;xo.~te 

------------------.- --· -------- ---
IToTe~8Jr H.-J lloTe~ del- Spr 

E=15 MaB 45 MaB 15 MaB 45 MaB 

-1,3 -2,3 

Ta6JIHUa 2 

Al. m7 B KBapK-H,D;epHOM UO,I{XOAS 

SU(2)L' U(l) 

SU(2)L•U(l)• 

• SU(3)c 

-----------------
acEf121 · 

15 MaB 45 /i43B 

!. 1,42; 

nactoHutaH pa6oTa 

!. 1,84; !_6,66 
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15 IAaB 45 :aa.BI 

-0,5; . -1 '5 (.[[,] 

- __ ,____ __ --- ~ 
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YpaBneHHe (5) pemaeTca qHcneaao. OxoaqaxenLHHe ~3ynLTaTH ~na ae­
cxonLXHX noTeHnHanoB, H3BneqeaHHe H3 padOT /J, 4 ,I3,I4~ CBe~eHH B 
Tadn, I. 3aweTHM, qTQ HCnOnL30BaHHe 3HaqeHHI KOHCTaHT, Hal~eHHYX B 
cawocornacoBannow no~xo~e / 4/ , npHBo~HT x y~HBHTenLHO xopomeMy coB­
na~eHHD C 3KCnepHMeHTaHLHHMH ~aHHHMH no aCHMMeTpHH B HH3K03HepreTH­
qecKOM pp-pacceRHHH, 

2. KBapx-uepHH!L!!2Jl;xo~ x R!l 
B xBapx-a~epnow no~xo~e x npo6neMe Hq B padoxax IB/ HcnonL30Ban­

ca xnacxepnYI no~o~ x npodnewe wnyxxona, no3BOnRD~HR o~eHHTL Bepoax­
HOCTL npHMecH 6'i -cocxoanHa BOHHOBoR WYHXWIH NN -cHcxew, npe~cTaB­
naeuoR B B~e 

¥.. (6f.-) = !,- A~"' (r) { 'fttt,z,l) ~ r~~&)js'l' , NJ'I IVA 

(8) 

ue 1JE - xsapxoBue BonHOBHe <J>ynxnHH uyinoHoB, PN.v- pa~anLHHe 
BOHHOBHe <I>YHK~HH ~BHSeHHR neHTpa Mace HYKnOHOB. B npe~nonoseHHH, 
qxo BOHHOBHe <I>YHKllHH B !fleHoMeHOJIOrHqecKHX MO~eJISIJC #IV -B3aHMO~eRCTBHI 
B 0 dnaCTH KOpa S!WleKTHBHO yqHTHBaDT BKna~ 6q,_. -KOMnOHeHTH, Bepoii}HOC­
TH od~30Bil.HHII <J>nyxTOHOB B HH3KOnexaliiHX KOH<I>HrypanHIIJC v = s" Is P,~s'Jl 
18 ,I67 onpe~enamxca xax: 

!'7) :=. <~N (6fJ.) I ¥v {6fJ,) > . (9 ) 

B /
8

/ KBapKOBYe BOnHOBI»e rf>YHKW{H ~(6t) BBO~HnHCL C nOMOIIILD TpaHc­
HIInHOHHO-HHBapHaHTHOH MO,IJ;eJIH odonoqex C OCnHnJIIITOpHW noTeHnHaJIOM, 
AMnnHTy~a 3anpellleHaoro no qeTHOCTH nepexo~a·onpe~enanacL npS!MHMH 
(KOHTaKTHHMH) B3aHMO~eHCTBHSIMH KBapKOB B COCTaBe meCTHKBapKOBIOX 
aaqanLaoro H_ xoaeqnoro cocroaHHR no <J>opMyne: 

T pwc < , "rr-(f) [ 1 I P11cl1·"' ,+.Ci){ r 
=:: N; A TNN l ~ 1Ift f H'l-'l- ~A ';t'NfJ If{, V!tli > ~ 

=2 f~ fvi < lfv1 (
6't) I H~~c 111{,i (6~)) . 

~.~ . 

(IO) 

PNC . 
3~ecL H,~ - qerupexxsapKOBHR a~eKTHBHHR ffq raMHJILTonnaH, nonyqea-
HHR C nOMOIIILD CTaH~apTHOR MO~enH ~H~aMeHTuJILHHX B3aHMO~eRCTBHR KBap­
KOB SU{2)L ® U(t)® SU(3)c: 

. H Pile ·H Pile Pile 
H = ar eff (ud) +4 H.r (II) 

HP!r'C 
3~eCL eff {ud) - "rOnHR" raMHJILTOHHaH llO~enH rHM B Ud -CeKTope 
(cquaell, qxo cost.Be ::::: 1 ) · 

N 

H~~ (ud> = -~ ?_ {{ff.~.-si~2&., '/r/) t:~/{~~)-jsi~2~(tlr;f+~t}J, 
~J · (I2) 

a nonpaBoquye qneaH HMemx BH~: N . 
HPJ/C G ) f' r i!t~t'ty s .f i!!: 11 r =- ,-;;:;'2 L. 8 77. r;i li Pk • ((. +!.J·) + c't:~'K.(~ . . -1- -c~ ~s-.) + 

'~z~· /V ~ ft ~J t J(lj 

+d'[r,-~+~!Jf!(.;{~~~~)+. e'f.~t;.i (~s-t-f/) +i{Tff-r..-,.;rl/:(}j' 
(D) 

ar =I,3I6; C' .. O,I62; c' = 0,037; 
i'=-D,I68. 

d'= 0,005; 
I 

e =-D,436; 

pi I 

IIapaMeTpH ar ' b' ... , £ yqHTHBallT nepeHOPMHpOBKY CTaH~apTHoro ( 3aTpa-
Boqaor,o) qerupexKBapxoBoro raMHHLTOHHaaa MO~eJIH 3JieKxpocnadux B3aH­
Mo~eRcTBHI .S1J(2)1. ® U(1) xnapx-rnmoHHHMif Bsam.~o.n;eRcTBHHMH, yqreu­
HHMH B npHdnHseHHH rnaBHHX norapHcJ>MoB; OT~enLHO BlillHCaHH CTPYKTypH, 
nOIIBJIIIDIIIHaCII ~3-3a B03HHKHOBeHHII aHHHrlfJIIIUHOHHiilC ~arpaMM ("nHHrBH­
HOB "), 

C nOllOIIILD 3TO!\ l46TO~HKH KO:l<l>rH,HeHT aCHMMeTpHH B pp.,.pacce.RHHH 
AL dHn nonyqea ae.n;aBHO B padoxe 1 8 npH cne~~Hx onpe~eneaHax: 

G 

JITdt.}¥: (£,';·)) 2 =~ {Aoe(E))~c:2. .:=~~. (I4) 
.. &. uQ/· . .:r .. Jt ..1 
&=r r ·~ · 

r~e 
~ ... c( 

qr(;ty {E,r;.) =A (£) Y{.~ 0\ - "> c 01 4J". ,_ f'F 3 
lp"G~ - 't "' 6'tz, } V,.r = :f !;. • (I5) 

3~ecL Po HHTepnpeTHpymx xax BepoaTHOCTL Bosdy:r..n;eHHII 6~ -KoMnoaen­
TH npH 3HeprHif OTHOCHTenLHOrO_ ~IDteHHII ~YX 3 '/- -KnaCTepoB E , OTHe­
CeHHYD K odnaCTH C xapaKTepHHMH pa3MepaMH ~.II CHnLHOrO B3aiDAO~elcT­
BHII r; • 3aaqeaHH A L. , nonyqeaaue B /I8/ , npHBe~eHH B Tadn. 2. 
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3. YHHBepcaxnsaunu KBapi-&lepHoro no&xoga B wo&enn QBM 

AaaxorKQHHK od~sow nponsBo~rcu pacqer AL B wo~exn cocraBHoro 
KBapKoBoro wewxa /I I • B CKM CBH3~ we~ uyxxoaao! H xBapKOBo! 
xownoaearawn BOnHoBol qUHKUHH NN -cxcreKY oc~ecrBnnetca qepes 
~eHOM9HOnOfHQ9CXH! OOBepXHOCTBYI noreHnKan CBH3H HyxnOHHOfO (Ha 6ox~­
DiKX paCCTOHHHHX /" > ~ ) H XBapKOBQfQ ( r < fJ ) ItaBanOB paCC9HBHH: . 

~~ f~ (6~)> = ci) Sr~l> . (I6) 

3~ec~ napaMerp I, nrpaer pom; ncxyccrBeHHoro pa,~tnyca NN -xauaxa 
( .g ~ R =~ ) . B CKM uyuoaaau ~YHKnna ¥1111 61>1crpo BHMHpaer npn r< ~ , 
r.x. B JVN -xaaane BSaHMo~elcrBne (I6) ~exrKBHO npoaBxaercu xax 
noreunnan~HWI 6ap&ep - anaxor xopa. Bn.n; ~.v na _paccroaunax r > b 
onpe,n;enaerca o.n;nonnoHHI>IM o6MeHoM n npaxrnqecxn o.n;nnaxoB BO Bcex 
~eaoueuonorKQeCKKX Mo.n;exax cnx&Horo NA/ -Bsan;o,n;elcrBnu. ~yaxnna 
~ (6~)y.n;OBXeTBOpHeT (K,n;eaXK3HpOBaHHI>IM) rpaHKqHHM YCXOBHHM MO,n;enn 

MIT 1 sanpentallntliM BI>IJieTaHKe KBapKOB K3 Memxa 1 B TOM tUiCJie H pa3BaX 
ero Ha .n;Ba 6ecnaern~>~x uyxnoanwx xnacrepa. BcJie.n;c4BKe sroro crrexrp 
6 q,-cncrew E~ ,n;ncxpereu, n ~YHKIUfH fpnna B KBapKOBOM xauaJie nueer 
BH,n;: 

G~ (E) = L I~ (6~>><% (6£t-)/ 
v £- Ev (I7) 

B CKM rroxllcaoe pasnozeune P - uarpnn~>~ .nlralfxi>e n Jioy 191 · aB'rouarn­
qecxn cne,n;yer ns .n;Byx ~opuyn (I6) n (I7) rrocne crau.n;apruol npone,n;ypw 
npoeKTHpOBaHHH KBapKOBOfO KaHana H3 ypaBHeHHI ,n;JIH lp,_,

111 
: 

- d[r- ZJ!;"' {r)]~ - J _£ 
p (kb) = W'. (r-)dr - L..... E -£, 

liN r::l, v 
+ P., (k,b) ' (I8) 

k=V2Jl£'. 

Corrocraaxenne pasxozeunu (I8) c sxcrrepH).Ienran~HHMK tfla30BHMH c.n;Bnra).IH 
NN -paccennnn' 5 B cnyqae .S-BOJIH P{k 6}-,:: kb dj(J:6+J)) 
ITOKa3aJio /IO,I~ 1 qro 351 K iSo ~a3H BJmHpOXOM KHrepBaxe 3HeprHI 
0~ T(aj~ 500 MsB ITOXHOCUil orrpe,n;eJIHDTCS O,ll;HHU ITOnllCOM P - MarpnnH 
EI"'2,I .::- 2,2 rsB ( ~ == I,44 f ... , R,} = I,32 -r,.,) • KaqecrBeHHO 3TO 
coorBercrByer "npnunrKBBHu" ypoBHH).I 61- uemxa uo,n;eJin MIT (CM.ra6~.I)~ 
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OrwerKM, o,n;uaxo, qro XBapxoBae cooroaHHH BBOAH03Haqao onpe~exe­
HH Ha6opou "n.n;epuwx" qncen JXT (B jj -cxewe) HJiH J L s r 
(B L S -cxeue). IIosroyY ~na KJ1accn4luxannn 6 ~ -cocronaxJI !IN -cucre­
KK HCOOJI~SyeTCH ,ll;OITOJIHHTBJibHOB KBaHTOBOB qHCJIO V 1 HywepYJ>~Be 

cocroaHHH c pasnnqnol rrepecrauoBoqnol CH)I).Ierpnel. Cocroauna B c~epx­
qecxoM Memxe MIT sannmew B o6osnaqennax KBapxoBol o6onoqeqnol wo,n;enx 
/I6/ B CX9Me J"j -CBH3H: . . ·. . 

,,, 1. / ~~~ N ( v , [ ~ v r\ 1 [i., "'v ) 'i'J)l6~)= S"t)\/ £fzJS f.T=ixs•];.J,[£:]cT tT=:l:;,] . (I9) 

\) 

3.n;ecb la -cxeMa Dura B no,n;rrpocTpaBcrBe 01 , ol.= C (nBer), 7' 
(xsocmm), CT (xponexepoBcxoe· npoasBe.n;eitae CoT ) , X (xBasncrran, 
npoeKnHRMH KOTOporo HBXHDTCR ,IGipaKOBCKHe Op6HTaJIH S.h H p,12 

B MBmKe), 5' ( npocrpaHCTBO npoexnHI yrJIOBOfO MOM9HTa op6nranel 
s.,z.. H p1/z ) ' xs' (xpoaexepOBCXOe npOH3Be.n;enHe X o:!;,' ) ; tzer-

HOCTb ,n;annoro cocTOHBKH .Jr = 6 1)#~' , · /l.r -r N/' =IV= 6 • PaccMOTPHil 
nnm& HH3mHe KOHWHrypartKH s~h H s~ f"',. B KaBanax ( J J r ) .. 
(0 1 1) H ( 1,0) OOJIOXHTeJibHOI H OTpHnateJI~HOI qerHOCTH (HHJ:HHe 
crpoxH ra6n.I). 

.lis ~aon.J BH.n;HM, qto Ii xau~ne r, T ~o-, t coctoannn v. I ,2 c. 
cmwerpnel [sr]x n [6]x noqtn BHpoJ:,D;eaw, qro cos,n;aet nexotopye tpy,n;­
aoctn ,n;na nx P-Matpnqnol HHtepnpetanHn, xoropan .n;onzna 6yr~ o6o6~ena 
Ba cnyq~R BHpo!:.n;eHHH COdCTBBHHI>IX COCTOIIHHR 'if.,;" (6'J,-) • HaOOMHKM 1 qTQ 
B 3TOM .Cnyqae ecreCTBSHHO nepelrH R paCCMOTp9HHD CHCT9MH CBH3aHHHX 
a,n;poHHiiX xananoB N N + A.A. -t Ill .t~, rrpHqeM coctOHBHH V = I ,2 
6y,n;yr pa3JIHqaTbCH CBOHMH mHpHHaMH B 3THX Kananax. YqeT CBH3H C tl.:l­
H NA. ~ KaBaXaMH rrpHBO.n;HT X CHHTHD BHpOI:,ll;BHHII, B pesynnate co6-
CTB8HHI>Ie COCTOHHHR CTaHOBRTCH nHBBRHHMM XOMdHHanHHMH HCXO,ll;HHX CQCTOH­
HHI ¥.,=f,'2 {6~) • IlpH E - 0 HYJ:HO yqHrHBaU TO~bKO O,n;Hy H3 
3THX JIKHeiHHX ROM6HHanHR H O,ll;HH OOJlllC·B P- Matpane. He pemaH s,n;ec~ 

CTOJlb CJIOJ:HOI 3a,~taqH 1 MH paCCMOTpKM JIHJIIL KpaiBHe cnyqaH, Kor,n;a ITO­
nDC COOTBeTCTByeT '4J {6tt) HJIH 4{ {6f-) • 3TO 003BOJIRBT oneHHTb 
npeAen~nHe suaqeaHn Hq 3~exToB. 

HanOMHH).I renep&, qro B vo,n;enH CKM xBapxOBHe xoMITonsarw lf,;..,,z. {6'1) 
CBR3aHH C H,YKJIOHHHMH COCTORHHHliK paCCBHBHH 1So H 3 Fo qepes OOBepx­
HOCTHHR not en [(Han (I6). HcnonUY.H (I6) H (I7), KOJ:BO cornacao rrpor­
paMMe ,n;eRCTBHI B MOA6JIH CKM /I27 (eM. BBB~8HHB K 3TOI CTaT~e) BYBee-· 
TH cnaOwlit Hq-noreni:Ufan, xoropHI B napnnanuo-BOXHOBOM pa~nozenHH 
rrpKHHMaBT CXS,n;yll~HI BK,ll;: 
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TaCIJI!t!Im 3 

IIapalteipLI L!O,l46JIH em>~ ,l4JIII H!tl3li!HX nap~HaJ!bHHX BOJIH 
(npH ( = 1,44 fm ) !t1 COOIB9ICIBYDlJ!He xapaKT6pHCTHKI! ypui!Hel! 
mecTKKtiapKoBoru Memxa MIT 

-----~- ---------1--.----
15 3p --------t--'- --~--

(raB112) 0,454 0,233 
NN I 

(raB) 0,272 0,554 _____ _.,_ ___________ 
-5--

l\OHtPHryp. 51/2 

v 0 2 
--

q6 

I -~~.:·~--- ----+~;~) o ·: 

[51] 0 I [61 o 

[321] I [32] 

--------- ·---
~IT CraB) I o,362 1 . 0,620 I 0,613 

__ . _1--------------~----~-----

rr•V J'' {rr•) ::= c,/~(r-&)<'·rlt:. )fHPNcJ,,r 16q)\Cv' ~{r!../,) (20) 
fs f s• J £-.E,; ., rvr qq <r.,!JI y'/ E -C.JI . • . 

Hamrtnie 8 -iPYHK~HII B nou HeJIOKaJILHOM noTeH~HaJie noaBoJister ·3arrH­
caTL pemeHHe ypaBH9!1HII (8) B SIBIIOM BH,l4e: 

rLj r ) _ _ m,[g¥,(+\ .1~ /lY.: /J_,PNe/H) C~· [t nC+>~ ] 
tst'J'l/r - 2 rJ•,')J~-£,) "'\. 11 '1-l_ 'ryr IZ~-£r)' _'lf~,tk,') 

(2I) 

BLitlHCJieHHe Maip!!qHOrO 3JI6M6HTa B (2I) C IIOMO~LD BOJIHOBLIX ¢YHKUHII 
MO.I46JiH MIT OT onepaTopa H ~~:_r:- , aa,14aauoro (II)-{IJ), npHBO.D;lti K 
_peayJILTaTaM ( Ta0JI.2) t COrJiaCyDiqHMCSI,C 3KCU9pHM6HTaJILHLIMH ,l4aHHLIMlt. 

' 
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Q.qPJH~ saw~t~aw 

. KBapltOB!ill ITO.D;XO,l4 K npoOJieue /IN -BSAIDI:O.D;elcTBHSI B OOJiaCTH ltO­
pa IT03BOJISI9T ~TL HOBYD HHTepnpeTaUHD 09CKOH9tlHOMY OTTaJIKHBaHltD Ha 
MaJILIX paccTostHHax. Paat.me ouaJIXHBaHHe oO-r.acHstJioCL KaK peayJILTaT 
00MeHa TSIX9JIHMH. B6ltTOpHLIMH M630H!UUI ( f , CU ) .. aRMOr 3JI91tTpO.CTa­
THtl6CltOrO OTTaJIXHBaHHB uex.n;y O.D;HOHM6HHLIMH aapS.D;aMH. TenepL 3Ta H,D;ea· 
ueaee nonyJiapaa, BBH.D;Y Toro, ~To pa.n;Hyc a,JtpoHal'j,,CBaaaHHHII c era coo­
CTBeHHoll CTPYKTypOR, HMeeT TOT xe ITOpB.D;OK B9JIHtlltHH, tlTO H p~HYC 
¢eHOM6H OJIOrHqeCKoro KOpa re;'qs-:-o,rJfm. H /Cii r,;,no•BH.D;HMOMY, onpe,l4eJISDTCJl 
pa,14HYCOM KOH¢aiiHMeHTa, a He _ltOMITTOHOBCKOI ,JtJIHHOI B9KTO~HLIX M930HOB 
m.-; 1 ::t: 0,25 :£ m • He,n;aBHO OLIJIH npe.l4ITPHHSTW nonwTitH I _01 BLIBBCTH. 

NN -oTTaJIKHBaHHe za ltBapit-KBapxoBHX CHJI, O,JtHaito TOtlHaa peaJIKaa­
UIIR 3TOR H.D;9H ITOKa HBB03MOXHa H3-3a HenpHMeHHMOCTH T60pHH B03My~e­
HHII KXll B o6nacTH r~ rk,re , r,Jte onpe~eJiaD~D poJIL zrpaeT BKJia,n; 
rJIDOHHOrO H ltBapKOBOrO ltOH,l46HCaTa. TeM ·He MeHee B HaCTO~ee BpeMa 
HMeeTCB MHltpOCKOITHtl6CKOe 00'&SCHBHHe 3~6KTa KOpa aa CtleT OTT6JiltH­
BaHHJl uex.n;y KBapKaMH B npocTellmeR Kon¢HrypaUHH s' , soaaHKaD~ero 
H3-3a npHHUitiTa ilayJIH. 3Ta aJILTepHaTHBa K OITHCaHHD ltOpa.B TepMHHaX 
BeKTopHHX ueaoHoB KaXeTca OoJiee peaJIHCTHt~ecttol. O.u;aaito npoTHBopetzHa 
MeX,Jty 3THMH .l4BYMB ltapTHHaMH HeT, ITOCKOJILKY Ha MaJILIX paCCTOSHHSX 
r ~ 0,5 £~>~. ' M6HLUIHX pa,l4HyCa ltOH¢aRHM9HTa, BPB.l4 JIH pa3yYHO YTBepx­
.D;aTL, tzro MBZ.l4Y HYKJIOHaMH pacnpocrpaHaeTca ltBapK-aHTHKBapxosaa na­
pa, npe,JtCTaBJIBDIIlaJI B9KTOpHirll M930H. CKOpee BCero MB30Hii - 3TO 
a¢¢eKTHBHLIH B3LIK OUHCaHHJl 00M9HOB KBapltaMH M6li,l4y HYKJIOHaMH, B03HH­
ltaD~HR npH .D;OCTaTOtzHOM C0JIHlt6HHH COCTaBJIBD~HX HYKJIOHLI 3 tj. -KJiaCTep<iB. 
YcnemHOe OITHCaHlte a¢¢eKTa H~ B pp-paccestHHH KaK B ITOTeHUHaJILHOM ITO,l4-
XO.D;e, OITHpaD~eMCJl Ha M930HHYD TeopHD B,l46pHLIX CHJI, Talt H B ltBapK-B,D;ep­
HOM ITO,l4XO.D;e, BBJIS6TCB O~HHM H3 CBn.D;eTeJILCTB B ITOJIL3Y. 3TOro yTBepx,n;e­
HHS. 
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TEOPRH HArPEBAHRff YRhTPAXORO.UHHX HERTPOHOB 
H EE 3KCIIEPID.Il'liTAnhHAfl IIPOBEPKA 

H.M.I11la!w.v;a 
06i>e,ItlmeHIIIDJ: HHCTHTYT J3;It9PHHX HCCJI9)J;O:sa.mtil, )Jy6Ha 

,U.H.EnoxHuneB, ~poTa uayquux HHTepecoa xoToporo xopomo H3BectHa, 
qaCTO O~pa~an BHHMaHH6 Ha Hayquye npO~A6MH, HMem~He X8X ~YH~M6HTaA»­
H06, TaK H npHKn8~0e SHaTJ:eHHH. O~HOI H3 TaKHX 3~q, KOTOpol OH sa­
HHManca B nocn~uue ro~, ~una npo~newa xpaueuua HeltpouoB B sawxHy­
THX cocy~ax. 

BnepBH6 H,li;6JI 0 B03llOXHOCTH xpaHeHHB HeiTpOHOB B 3&lKHYTHX cooy­
~aX ~Hna BHOKa3aHa fl.B.3~0BKTJ:6M /I/ B I959 ro,J;y H 3KCll6pl!M6HT~­
HO peanH30BaHa ~.n.manHpO C COTpy~HKaMH / 2/ B I968 ro,J;y. 3Ta H,ll;68 
OCH~BaHa Ha TOM, qTO H61TpOHH C KHH6TRq6CKOI 3H6prH61 

- 2. .2:1i ~'i E -~ < U
0 
=- flo6Kor 

"-IV\ m 

2.. 
= _Ei_ 

2..rn 

(I) 

HCllHTHBaDT nonH06 0Tpas6HH6 OT CT6HKH COCy~, xapaKT6pH3Y6MOI llO­
T6HnHaJI»HHM OOp»6pOll U 0 , cos,J;aBa6Moro a,J;6pHHMH cuJia.UH ( 3,J;6C» n 0 

H 6 Kor - nnoTHOCT» H xorepeHTHrut ,J;nHHa pacc6aHHSI R,11;6p, o~pasym­
II!HX CT6HKH COCy,J;a). IIOCKM»KY ,J;na· BC6X B61!16CTB U

0 
~ IO-? 3B 

H COOTB6TCTBYDlllaSI T6llnOBaa 3H6prHSI H61TpOHOB, y~OBn6TBOpBD111aSI H6-
paB6HCTBY. (I), 3KBHBan6HTHa H6CKOnDKHM MK, TO TaKH6 H61TpOHH 
~HnH Ha3BaHH yn»Tpaxono~HHMH (YXH). 

B03MOXHOCT» xpaH6HHSI H61Tpouoa B 3aMKHYTHX cocy~ax npe~cTaBnR-
6T 6on»mOI HHT6p6C ~nSI HCCne~OBaHHSI ~yH~M6HTanDHHX CBOICTB H6IT­
pOHa KaK 3n6M6HTapHOI qacTHUH. B TO S6 Bp6MB B3aHM0~6ICTBH6 H6IT­
pOHa CO CT6HKO~f COCy~a IDA66T H npHKRa.JIH06 :ma\16HHe, TaK KaK MOX6T 
6HT» HCllOnD30BaHO ~SI HCCn6~0BaHHSI TB6p~HX Ten H OC0~6HHO HX llOB6pX­
HOCT61 • .U61CTBHT6nDHO, yxe B nepBHX 3KCnepHM6HTaX 06Hapyzunoc», \ITO 
BpeMa XPaH6HHSI YXH B Cocy~e HaMHOrO M6Hpm6 (npHMepHO B IOO pas) 
npe~cxaSHBaeMoro Teopu61 (cM.o6sopuLte ~o:ttna~H H.H.!Ppau:tta, B.H.Jly111H­
:ttoaa u A. Steyerl B /3/), qTo nocTaBHno Bon poe o xapaKTepe B3aH­
MO~elcTBHH Y~I CO CT6HKOI cocy~a • 

.U.U.EROXHHU6B 3aHHTepeCOBanCSI 3TOI npo6neMOit H COBM6CTHO C 
aBTopoM ~o:ttne.~a npoB6n pa~ pacqeToB MH BLIHCHenHa npnqlm Manoro 
BpeMerm xpaHeHnR YXH. B 3THX pa~oTax 14, S I (n cTane /5/, CfMMHPYD-
11161 pesynuaTH aTnx pacqeToB) ~Ltno no:ttasauo, \ITO "Ko3tfxllHUHeHT nor­
ROllleHnR" YXH ~nR qHCTLIX noBepxuocTelt Man, qTo no~TBep~ano pacqe­
TLI ~pyrHX aBTOpOB, ll ~na 06~SICH6HHH pe3yR»TaTOB 3KCnepHM6HTOB Ha 
OCHOB6 aHanusa llOAYqeHIILIX CTporHX ~OpMyn 6Ltna B~BHHyTa' rHnOT63a 
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o B03MOlEHOCTH aarpeBaHRR YXH3a cqex cTOJIKHOBeHHSI HX c a;tcopdHpoBaH­
HLIM B llOB9pXHOCTHOM CJIOe BO;tOpO,ltOM. (Ha OCHOBaHUH Ka'49CTB9HHllX COOd­
paxeHHI llOA06HaSI rHTIOTe3a BLICKa3llBaJiaCb H ,ltpyriDAH aBTOpaMH, C~Ha­
npHMep, 171 ). 

KaK nOKa3aJIH nocne,JtHHe aKcnepHMeaxu.(cM.o63op 181), ata r~rnote3a 
llOJIHOCTbD llOATBep;tHJiaCb, a IICKJIDqeaHe BO,ltOpO,lta Kalt pacceUBateJISI 
no3Bonaet nonyqatb AOCTat0'4HO O~bmoe BpeMH xpaHeHHSI YTII AJIH aadnm-
,JteHHH p -pacna,Jta aelxpoaa 191 • . 

B aacxoa~eM AOKJia;te KpatKO H3Jiaraexca xeopHa aarpeBaHHH YTII B 
TOM BHAe, Kalt OHa dLIJia C~OpMyJIHpOBaHa B ./5 •6( H B ,JtaJibHelmeM donee 
;tetaJIDHO paccMOipeaa aBtopoM AOKJia;ta B /IO/ ;tJISI cnyqaa pacceRHHH Ha 
npHM9CHOM BO;tOpO,lte. IlpH COllOCTaBJieHHH TeOpHH C 3KCnepHM9HTaMH, _BllllOJI­
H9HHLIMH B llOCJie,JtHee Bp9MH, BlldpaHll .JIMmb Te H3 HHX, KOTOpHe npe,ltCTaB­
JIHDTCH aBTOpy pemaD~MMH AJIH llOAIBepX,JteHHH rHllOT93ll od·onpe,JteJIHD~el 

ponH BOAopo;ta B aarpeBaHHH YXH. UcxopHH Bonpoca H ApyrMe aKcnepHMeHTLI 
;tocxaxoqao no;tpodao pacc~oxpeau B o63ope 187 . · 

I. iru:!ill!~..I!1l£Q9 H!!!!Q..zxt! 

PaccMotp>uA· notoK YXH, na,ll;aDIIIllX aa noBepxaocn cteHKH, aaHHMaD­
~en nonynpocxpaactBo i! > 0 . .Una YXH c aopMaJibHOI1 KoMnoaeaxon HMnynL­
ca p.i < p 0 

( CM. (I)) BOJIHOBaa 4JYHKUHH BHytpn CTeHKM HMeeT Bn;t 

t.r'p (r) = !tfl e--xl e i(pJ(x r P11J') 1 Pi ) (2) A (p)= 
P1 + i Jl. 

v ~ 2.' 
r,ll;e 4!. = Po- Pi. onpe,JtenaeT aqxpeKTHBHYD rnydHHY npoanKHOBeHHH YXH 
B Be~eCTBO CT9HKH: e "1> ~ 1 I l de • IlOJIHllA noTOK YXH' na;taDlllllX Ha 
noBepxaocn L lZ."' V113, paBea: 

J =- LJ_ h ..i. 
fYl. y . (J) 

KoaqxpnuneHT noTepn YXH ('-<- {p) 3a cqei nx aarpeBaHHH npn o;tao­
KpatHOM CTOJIKHOB9Hllll CO CT9HKOl! onpe;teJISieiCH B9pOHTHOCTDD !IX Heynpy­
roro pacceaaua B cocTOSIHHe p' > p 

0 

~ (p) = ; ) d P (~, w} (4) 
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Bepoaxnocx• pacceaHHH YXH B Be~ectBe,cornacno od~el xeopHH BaH XoBaJ 
MOX9T dHTb 3anHCaHa B BHAe: 

dP(Q>w)= IA(p)~L: ~~ S(Q,w), 
(5) 

rAe·~yHKUHH pacceRHHH Ollp9A9JIH9TCH TOJibKO CBOICTBaMH Be~eCTBa-pacceH~ 
BaTeJIH: 

00 ">.... . 

S{'Q,w) =; L f,n. ~v f d.t e-iwt < e-iQR~~.{t) e iQ" R,)' (6) 
n. n.' 1.1i . . . 

) -0<1 -KoH~HrypaUHa N pacceHBaD~Hx uenTpOB aa;taeTca KOOp,li,HHaTaMH R,ll,ep R n. , 

Rn' , ,li,JIHHLI pacceRHHR KOTOPLIX paBHH · ~h. , 8~r.'' ·cooTBeTCTBeHno. 
llpH BHqHCJI9HHH CTaTHCT~9CKOrO cpeAaero. <•••> H906XO,ltHMO yqecTb . 
TOJibKO Te BKJia,li,H B (6), KOTopue RBHO 3aBHCRT OT BpeweaH t - OHH 
onpe,ll,eJIRDT aeynpyrHe npoueccu pacceaaHa B (5). 3.Jtec• w:. (p'i._ p~/J.m 
H Q = ( p'~ p) - :meprHSI H HMnyJibC nepe,~~,aqH aeATpoaa npH pacceaHHH, 
no B OTJIIlqHe ~T tennOBLIX aeAtpoaoB ,li,JIR YXH aopyanbHaH KounoaeaTa 
HM99T lt0l4IIJI6KCH06 3HaqeaHe: Q 2. = p _i - t'J(. H ll03TOMY npH cywHpO­
BaHHH no paBBOBeCHHM llOJIOX9HHHM pacceHBaD~HX S,ltep B (6) BKJia,ll, B pac­
C911Hll9 ,ll,a9T TOJibltO llOBepXHOCTHidl CJIOI TOJIIJIHHOI { ~fJ , 

ilO,li,CTaBJIRR B (4) COOTHOmeHHe (5) H BLIUOJIBRR HHTerpHpOBaHHe no 
cPp1 == m p'o/12 dE/ 1 £ 1 > £~ = U0 (cu. (I)), AJIR xoa,-
~auHeHTa noTepa YTII aa cqeT aarpeBaHHR no~yqaeu BHpaxeHae (cw.5,IO ): 

0>0 

t< ( P)= ¥l1 = ~~ L~ f d E
1 fdll p1 S (Q, w), 

. ' ' . Co 

(7) 

r,Jte K03~HUHeHT "nornoutea~ra" 'L onpe,ll,enaeTca nonHtlu ceqeaHeM ae­
ynpyroro pacceaaHa H nnoTHOCUD pacceHBaD~HX ueHtpoB 1 N / L .f, OIHe­
ceHHLIX K a,li,HHRUe noBepxHOCIH B cnoe { )cj> • AHaJIH3 <}lopuyJIH (7) 1 npo­
Be,ll,eHHLIA B /5 , 6~ llOKa3aJI 1 qTO KaK ,li,JIR KOrepeHTHOr0 1 TaK H H6KOrepeBT­
HOrO aeynpyroro pacceaHHR Ha Konedan~rax a~ep Bel!lecxBa 1 o6pa3ym~ero 

cteHKY 1 K03~HUHeHT norno~eaHa uozeT 6Litb 3anHcaa B BH;te: 

h = <r ..!l. !!!:... p' (r'} (8) 
(. P! M I 

r,11,e ,li,JIR npOCTOTH npe,ll,llonaraetCH 1 qxo BeuteCTBO COCTOHT H3 S,Jtep 0,11,­
HOrO COpTa C MaCCOI /'1 H ceqeBli9M,,pacceHBHH cJ C llJIOTBOCTDD 
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11.. = N /V . Cpe,~tHHII Tennoaoll mmyn:Lc -p1(T) pacceaHHH:x: HeHTpoHOB 
onpe,~tenaeTca TewnepaTypoR cTeHKH ~ • 

2. :I:eopentti~CK8.B OU6Hlt~..!S~UH6H!,!!..J!Wllli.l4!l 

Oneaxa ~opwyJIH (8), npoae,~teaaaa B 161 npH :x:apaKTepHHX aaaqeaHax 
napaMeTpos: 

-.t.Y .2. I o-.2 .B -3 U ~ ~·/0 CM m M ~ S· 1 rt ~ 10 CM , ( ) > . I 9 

Po~ 10 6 
C.M-f > {.?" ~ 10 8 c.M-~ 

noKaawsaer, t~ro KO~HnHeHT q ~ Io-5, t~To aaat~HTeJILHo MeHLme asa­
qeaHa ~ ~ 2 •I0-4 , Ha<lJIIl,ltaeMoro B 3KCIT9pHM9HT9 ( CMo / 8/ ) • O,~tHaKO, 
K8.K <lHJIO OTM6ti6HO B / 5 ,6/ 1 6CJIH B JRCC6HHHH ytlaCTByer a)tCOp<lHpOBaH­
H!iR B DOB6p:X:HOCTHOM CJIOe BO,ItOpO,~t 1 xorogull HM66T <lOJI:Lmoe C6ti6HH9 He­
KOrepeH THOrO JRCC6HHHB (S" l1 K ~ 80 • I0-2 cJ!- H )tJISI KOTOpOrO m//'1 ,. 
= I (cp. C (9)), TO llpH yMepeHHOI! KOHU6HTpanHH ero ( N 20%) MOli:HO 
O<l"&SICHHTI> 3KCD6pHMeiitaJI:LH!i6 3Hati6HHR 'l . • · 

nJia CODOCTaBJI6HHR TeopeTHti9CKHX 0U9HOK ,!tJIH K03~HUH9HTa DOT9p:L 
(7) C 3KCnepHM6HTOM B CJIY.tlae pacceSHHH Ha BO.~topo,~te 3TY ~OpMyny Y.~t06-
HO nepenHcaTL B BH.Jte IIOl : 

f<. ( p) ;: 12.r. ()H K Ntr p' (Tj ; 
(IO) 

r.~te ~-= N / L 
2

- nJIOTHocu BO.Jtopo,~ta B nosepxaocTHOM c~oe c( ~ t > rp ~ 
-~ 1 I J.. X 1 OTHeceHHaa K e,ltHHHne nosepxHOCTH' a cpeJtHHR Ten-

JIOBOII HMDYJILC pacceSHH!iX Hei!TpOHOB onpe,lteJIH6TCSI B BH)te: 

--'- foo /foo ) . . - )1/9. 
p'(T}=- Jw#mw

1 

S(Q1w}. S(q,w d.w~(2mE1 . (II) 
0 ~ 

3)t9C:L HCDOJI:L30BUHO YCJIOBHe HOpMHpOBKH )tJIH HeKorepeHTHOII ~YHKUHH 
pacceHHHH (6): 

1 
2. 

il-lK 

Oo> 

J dw S(q>w) = 

-04 

i "' t fq- q*)"R 
N L e " 

n. 
~ 1 

-+ 

(I2) 

npH ycnoBHH, tiTO ace npHMecH c Koop.~tHUaTaMH a,~tep R,. pacnoJiaraDTca 
B DOB9pXHOCTHOM CJIOe TOJI~HHOII c(, << e 7¢ 1 TUK tiTO ex p (- 2. 'J(.c{ J~ f. 
ii>opMyna (IO) noaaonaeT npoaecTH uaH<lonee TOtiHYD oneaKy K03<fJ41HnHeaTa 
noTep:L, ecJIH Hasecr~oaueHTpaUHa BO.ItOPO.Ita B noaepxuocrnoM cnoe },/tr 

H cpe.ltBHH :meprHH £ 1 
JRCCeSIUHUX uellrpOHOB. 
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nJia onpe,~teJieBHSI TeKDepa~ypHOI 3aBHCHMOCTH~ JD'(1') B (II) DOJI63-
HO paccwoTperL pa3JIHtiHYe npe,~teJILHHe cnyt~aH caa3H Bo.~topo,~ta c noaepx­
aocr:Lil: 

I) MO.It9JI:L JIOKaJI:LHHX KOJie<laBHI a)tCOp<lHpOBaHHOrO BO.ItOPOJta: 

p1JT) ={Y.m.w
0

' (ewojr_ 1}-1 
. ) 

r,~te ~O - tlaCTOTa JIOK8.JILHHX KOJI66aHHI• 
2) MO.It6JIL KBa3HCBO<lOJtHOrO raaa /6,7/: 

p"(r} ~{i.rvzT'; 

(I3a) 

(I36) 

3) MO.It9JI:L CHJI:LHO CBa3aHHHX BO~OpO~CO~e~ KOMDJI9KCOB 1 COBep­
lliaJ!lllWC TYBB9JIHpOBaHHe C tlaCTOTaMH .Q h < Jl /IO/ : 

p1(T} ~.;f2m.JL; {1- 0,3 ~o}, T>-12 0 
(I3B) 

3TH MO)teJIH MOryT ODHCYBaT:L K8.K pe3XYil TeMneparypHyll 3aBHCHMOCTL B 
cnyt~ae JIOKMLHHX xone<laaHI ('-< ( 1') "' eX p (- Wo /T) 1 T < tJ ~ 
TaK H OTHOCHTeJI:LHO CJia<lyll fA. ( T) ""ff B MO,Jt9JIH CJia60CBII3aHHOrO 
BO.Jtopo,Jta, a B wo.~teJIH TyaaenHpyll•el npHMecH - rewneparypaaa 3aBHCH­
»ocn .wo:cer orcyTCTBOBan BnJIOTL ,Jto TeMneparyp T ~ {I~ , xor.~ta aa-
cTynaeT nonaoe aawopa:«HBaHHe arHx·nepecKOKOB. 

3. ~KCnepH:Mell Tal!eHUe '00 3YJILTm 

Ilepawe axcnepHMeHTH no xpaaeHHil YXH noxaaaJIH, qro Koa!'MiRnHenr 
norep:L ae o<laapyusaer HBBoft TeMneparypaol aaBHCIDLOCTH H cna<lo aa"!" 
BHCHT OT Be~eCTBa CTeHKH 1 t!TO CTaBHJIO DO,Jt COM!IeHH6 rHnoreay Barpe­
B8HHSI YXH xax npHt!HBY _Hx MaJioro speweaH xpaHeBHH (cM.,aanpHMep,/31). 
IIepBHe,Hrur60Jie.e np.HMI:le yKaaa.Hrur Ha HarpeBaHHe YXH .JtO Tennoawx aaep- · 
rHI llpH CTOJIKHOBeHHH HX CO CTeBKOI1 6HHH DOJIYtleBH B pa<lorax-A.B.CTpen~ 
xoaa H .ltP· (eM. /II/ ). PerHcTpHpya awneTa~~He H3 cocy,Jta renJIOBHe 
aeiTpoaw, aaropH noKaaaJIH,,tlro npHMepao J5~ or nonaoro·t~HcJia YXH 
B cocy,Jte BYJieTallT aa cqer nx aarpesaaHa. B 3THX :ce pa<lorax <lwJiaBHCKa­
saaa rnnoTeaa o TOM, ~To HarpeBaHHe YXH nponcxo~T 3a c~eT pacceRHHR 
Ba a,JtCOp<lHpOBaHBOM BO,ltOpO,Jte. 3TH 3KCnepHYeHTH CT.IfMYJIHpOBaJIH·npa»Oe 
H3MepeBH6 KOH~eBTpaUHH BO.ItOPO.Ita B DOB9pXHOCTHOM CJIOe COCy~a. HanpH­
Mep,B pa6oTefl2/,C HCll~30BaHHeM nyqKa yCROp6HHUX HOHOB liB,npH Tib­
MOlllll peaoHaHCHoil MBPHOfi peaKD;!U1 H(IIB,c( )2ci6umi H3MepeHa Ko<meHTpa-:­
~Ha BO.ItOPO.Ita B noaepXBOCTHOM CJIOe TOJI~HBOII 200A. nnH HeOtiH~eHBOll 
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nosepxHoCTH oHa oitasaJiacL paBHoR No-~ (2~;3)·1916 H /cu2, a nocJie · 
oqHcTKH uorJia ~ocTHraTL SHaqeaHR B 5-6 pas ueHLme. HcnoJILSYII 3TH 
axcnepHUeHtaJILHHe saaqeHHII, ~~~ Heoq~eHHoR nosepxHocTH cornacHo @op­
uyJie (IO) nonyqaeu /IO/ : 

f- ~ r·10-s (I4) 

npH p1 '::::t Po~ 106 cu-I H £"~ 10 aB ( p'::: 2•108 cu-1), qto cooT­
BetcTsyet HaOJID~aeKHM B axcnepHMeate SHaqeHHRM. YqHTHBall ze, qto 
oqHCTita UOBepXBOCTH pa3JIHqBW4H M9TO,ll;8Mll He IlpHBO.n;HT It llOJIHOMY y,n;aJie­
HHD BO~Opo~a, CHHzall JIHmL B H9CKOJILKO pas ero ltOHneHTpanHm (cu. /I3/ ), 
npHXO~HM It BHBO~, qTo 3arpiiSH9HHe fiOB9pXHOCTH cocy~a BO~OpO~OM-IIB­
JIII9TCII YHHBepcaJILHOR (npaKTHqecitH He 3aBHC~eR OT YaTepHaJia CTeHOK) 
npHqHaoR yTeQKH (aarpeBaHHII) YXH HS cocy~o~H onpe~enlleT MHHHMaJILHoe 
3HaQeHHe napauetpa 'l ~ 2·10-4 • 

~Jill nonHoro no~TBep~eHHR atoR rHnoTe3H aeo6xo~HMo 6wno ycTaao­
BHTL B3aHMOCBII3L Me~ BpeMeHeY XpaHeHHII YXH•H TeunepaTypoR COCy~a . 
T, TO ecu ~oxasaTL CYIIleCTBOBaHHe TeunepaTypaoa 3aBHCHMOCTH {'-t (T) 
(cu. (roj, (13 a-s)). B p11~e aKcnepHMeHTOB (aan~HMep /14/ ) y~a­
saJiocL HaOnD~aTL TeMIIepatypHyD 3aBHCHMOCTL {< (Tj "'ff TOJILKO ~Jill 
H90QHIIIeBHHX UOB9pXHOCTel. 0TCYTCTBHe TaKOR IIBHOR 3aBHCHMOCTH ~~~ 
OOpaOOTaBHHX fiOBepxaOCTeR npHBO~HJIO aBTOpOB It BYBO~M 0 HeCyllleCTBeH­
HOR poJIH uo~opo~a ~~~ "qHcTYX" cocy~os. O~Haito B 3THX 3KcnepHMeHTax 
He BCer~a TlllaTeJILHO ltOHTpOJIHpOBaJIOCL COCTOHHHe UOB9pXHOCTH UOCJie 
o6pa6oTitH H o6yqHo He YQHTYBanacL B03MOZHOCTL H3weHeHHII xoaneatpa­
nHH BO~OpO~a B UOBepXHOCTHOM.CJIOe C Teuneparypol. 0TMeTH~ltP.OWe toro, 
QTO ~~~ CHJILHO CBII3aHHOro BO~Opo~a (1tOTOpYR

1 
COrJiaCHO /I2 '· 3~ COXpa­

HII9TCII UOCJie OOYqHSX MeTO~OB OQHCTKH) TeunepatypHall 3aBHCHMOCTL 
f- (T) ~O.IIli:Ha OTCYTCTBOBaT:& BIJJIOT:& ,11;0 CaMIDC Im3KHX. TSMnepaTyp 
(eM. (13B) H 6~ee IT0~06HO/IO/). 

llpHMoe no~TBep~eHHe rHnote3Y oo onpe~enHDIIIeR poJIH uo~opo~a B 
HarEeBaHHH YXH 0HJIO nonyqeao JIHmL B He~aBHHX 3KcnepHMeHTax, OUHCaHHYX 
B I I • O~Hospeueaaoe H3MepeHHe noToita HeRtpoaos 9D[r), BYnetam-
IIIHX H3 cocy~a C YXH, H lt03cM>HnHeHTa ~ (Tj B 3aBHCHMOCTH OT Teunepa­
Typy r 1 fiOlta3aJIO, qT 0 Kalt (/:) , Talt H 'l IIBHO 3aBHCIIT OT TeM-
nepaTypy H nponopnHoHanLHY ~pyr ~pyry: Z (T) IV ¢ (T). 
llpH 3TOM OltaSaJIOCL, qTo npe~eJILHOe npH c:fJ ~ 0 SHaqeHHe 2 Ha no­

pii~Olt MeRLine HaOJID.JJiieMNX B 3KCnepHMeHTe SHaQeHHR 'l.,.., (2~3)·10-4 
(npH T = 300 K), QTO ~oxasNBaet, QTO nee nponeccy, Kpoue aarpenaHHH 
YXH (sa syqeToM nponeccos ~epaoro ~xBaTa HeATpoHoB) He Hrpamt cy­
llleCTBeHaoa ponH B onpe~enenHH npeueHH xpaaeHHII YXH. IIpiiKHM ze ~OKa3a-
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T9JILCTBOW BarpeB8HHH YXH RBHJI~CL H3WepeHH9 3H9~rHH BYJI9TaDIIIHX HS CO­
cy~ BeltpOBOB - OBa npHWepBO COOTB9TCTBOBaJia tewnepatype CT9!l0~ CO­
cy~. ITOCKOJILKY e~BCTB8BBHK pacceHBatenew, XOTOpHI »Or OH o6ecne­
qHTL'CTOJIL OOJILmoe SBaqeBH9 KO~HnHeBta ~ , »Or 0HTL TOJILltO BO~O­
pO~ (B xoaneatpaUHax, ooaapyzeaawx B ~pyrHx axcnepB»eBtax /I2,I3/ ), 
to aeooxo~ OHJIO npH3Bat• sarpa3aeaHe noaepxaoctK cocy~a Bo~opo~ou 
xax ocaoBBym nprnHBY SII8.QKtenaoro yueBL•eaHa apeueax xpaaeau · YXH 
no cpasaeBHD c teopetmecxBMK npe~cxasaBHIMK Mll qHctwx cocy~oB. 

, ITOCJI9AHHM UO~TBep~eBH9M 3TOrO BKBO~ IBHJIOCL Ba0JIDA9~He B /
9
/ 

yBeJIHQeBHII speweaH xpaaeaHa YXH B cocyAe nocne aanH~eHHa aa ero no­
sepxaocn c.iloa uzeno~ BOAS .D2 0 tOJIIIHBol...., 2000 A , xotopyl·.oOec­
neqHsaJI AeiCTBHTeJILHO qHCTYD UOBepXHOCTL H U03BOJIHJI nonyqHTL AOCTa­
TOQBO Oom.moe spews xpaaeaHa YXH, cpaBBHMOe c speweaew j3 -pac­
naAa HeltpOBOB. 

TaKHM oOpasou, rHnOte~a 0 BOAOPOAHOM 3arP.R3H9HHH CT9BOK cocy­
~OB ~~~ xpaaeHHII YXH, BHCitaSaBBaR B paOote / 57 Ha OCHOBaHHH QHCTO 
teopeTHQ9CKHX oneHOK; s·aaCTOHIII99 Bpewa fiOJIBOCTLD UO~TB9pAlJ1IaCL. 
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KAJHEPOBOqHAH TEOPHff rPABRTAUHH 
~.~.KBaaeRKo, r.A.CapxaaamBHXI 

MOCROBCRKfi rocy~pcTBeHHH! YHHB9pCRT9T 
RM.M.B.~OMOHOCOBa 

Xaxz6poBoqaaa TeopHH (KT).C!a~a B HaC!OH~ee BpeKa,YHHBep­
C&lli>mDl K6!0XOK OIIHCaHJIJI ;ztiiHaKHKRBSBRKOX6IC!BHI nocpe;B;CTBOK Ka­
.llR6pOBO'IHHX (KOKn6HCHpyJl!IUIX) nonel, OfBeqallll{IX rpynne CHllll6!plll 
;u;aHHoro :asaxuo;u;elcTBHH. 06~eHSBec!HH ycnexu KaJIH6po:aoqHHX KO;B;e­
~el SJieK!pOcna6oro H CHnDHOro BSaKKO;B;eiCTBHI. BoJIDmHHC!BO BapH­
BB!OB KX o6~e;zt~~HeHBa Taxze 6asmpyeTCH aa KT. 

Eonee !OrO, HCnOJIDSJll Ka!ella!RqecKHI annapaT paccnoeaHI B 
TpaK!YH KaJIH6pOBOqBHe no~ - nOT6HqHaJIH BSaHllO]J;6ICTBHH - KBK 
CBJISHOC!II paCCX06HHI, KT ~aKTH'I6CKH peaxHsyeT HSB6CTayJl Bl6Jl 
zi60ll6!pB8Bitl'll :BSBHllO;tteiCTBBI, nermyll B OCHOBy nporpaMKH 6;D;HHia: 
Teopml 20-x roxoB. Ho HKeauo TeopHll rpaBHTanHH - nepBall reoKeT­
pBaoBaaaaJI TeopBJI noJIJI - ;u;oxroe BpeMH ae no;u;;u;aBaxacD xanH6poBoq­
aol !paxTOBKe, XOTJI pa6oTw no KT rpaBBTa~BB (YTHlllla,RBaaeaxo~ 
Walla, KH66n) noJIBBJIHCD cpasy aa RaBeCTHOI cTaTDel Sara 1 MBJIJica 
1954 r. (CK. /I/). 

r.naBBaH !py;ttHOCTD COC!OHXa B fOil, qTo KanH6pOBOqaue nona -
STO CBHSHOCTI, a B OTO rpaBHTaitl'IOHHoe noxa - ueTpzqecxoe (HJIB 
TeTpaxaoe). 

B nepBol KaJIH6po:aoqaol Ko;u;exm rpa:aBTa~a YTHHMH I956r.,ocao­
BaHHol ua rpynna CRMMaTpHR ~opa~,TaTp~oe rpaBHT~OHHoe nane 
BBO.ltWIOCD ,ll;OJJQnHRTem;Ho K Ra.IDI6poBO'lHHM JJOJim.D: rpymw ~opeHIJ;a(cBJIS­
HOC!Hll raGll6TpBB 81HmTelaa - KapTaHa) ]J;JIJI KOMJJ6HCanHB 06~eKOBa­
pBaHTHia: npeo6paSOBaHBI, O;D;HBKO Kanm6pOBOqHWa CTaTyc SToro nOJIH 
OCTBBBXCH H6HCHHM. 9TOT H6;D;OCT8TOK nRTBliHCD YCTp8HHTD B paKKaX 
KT l'pynnH ITyaRKape, TpaxTya rpaBHTaitl'loHaoe TeTpa;u;aoe none KaK 
xanB6poBoqaoe noxa rpynnR Tpaucn.anHI. Taxol no;u;xo;u; xonroe :apeKH 
XOKBHBpOBaJI B KT l'paBHTaitl'IH, HO K nOXHOCTDJl YlOBn6TBOPBT6JIDHOMJ 
peayXDTaory He npmBex (cM •. §S). 

B noJJRorxaxnpe]J;coraBHTD rpaBHTanHOHHoe none xax xanu6poBoq­
ao~ ynycxaJiocD Ha BH~, qoro B KT, noKHKO KaJIH6poBoqHia: noneA, B 
CITYBitl'll CnOHT8HHOro HapymeHHH CHKKeTpHH BOSHHKBJlT !8KX6 XHrrc­
rOJI]J;CTOHOBCKHe nona. fionaK Hll6HHO Taxoro TBJJa H OK88HB86TCH SHH­
mTeltHOBCKOe l'paBH!Bitl'IOHHOe none, KBK KH nOK88HB86ll

1 
BCXO]J;H H6-
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nocpe]J;CTB6HHO BB npB~OB OTHOCB!6JIDHOC!B_B SKBBB8JI6RTHOCTH, 
pe~OpKYXHPJ6Kia: B orepKBHIX K! /2-4/. fipB ~OK, B O!nBqHe 0! 
rOJI;D;CTOHOBCKBX nonel BayTp8HHBX CBKK8TpBI, rpaBHTaitl'IOHH06 none 
HB~6TCJI ]J;BHQIOiqecKIK, qoro o6yCJIOBJI8HO CJJ8Itl'IIPJKOI KT H CnOHTaH­
HOrO HapymeHIIJI IIpOCTpaHCTB6HHO-Bp8K8HHia: CIKK8!plll. B peayJIDTaTe 
KT rpaBHT8Itl'IH npe~c~aBJIHeT co6ol a~BHHO-Ke~pHqacxoe,o6o6meaBe 
slamTeAHOBCKoA OTO, ~HaKB~acKBKB nepeKeHHRYH B xooropoll HBJIHJlTCH 
K6!pBK8 (XBrrc-rOJI]J;C!OROBCKOe noxa) B CBHSHOCTD (KanH6poBoqaoe 
none). llocJie~HHH, B O~JIBqBe OT OTO, co.n;epxa~ B ce6e He TOnDKO 
C06c~B6HHO rpaBBTanKOHHYJl qaCTD - CHKBOnW KpHC!O~an.a BJIB CJJH­
HOpHR6KOS~Hitl'I6H~R~OKa- KBaHeHKO, HOI noJie KpyqeHHH,·BCTOq­
ID'IKOW: KOTOporo CnyzHT CJJHH K8!6pHH, a B 0611!611 CJiyqae H.KOKJJOHSH­
TY He~teTpHqecxoro (BelneBcxoroY nepeaoca (eM.· §4) • 

rroc~poeHBe KT rpaBHTB~HH npe~cTaBnHSTCH aeo6xo;D;HKHM maroll 
no BxnvqeHBD rpaBHTa~HH B o6~e]J;Iaeaaym xapTHHY ~ya;u;a~taHTanhHRX 
BaaHKO;tt~lcTBBI. BKJia]J; rpaBBTBnHH B aa6nD~aeKRe npo~eccs BSaBKo~ 
~eiCTBHH aneKeaTapHRX qacTH~ aeaaaqH~eneH Ha-aa qpeaBwqa~ao~ Ka­
nocTH rpaBBT8Itl'I0HHOA KOHCT8H~R, O;D;HaKO H6 CJie~eT HrHOpHpOBaTD 
BOSKOlltHOCTD yqaTa 6~6 canaKOBCKO~ 11CHn:&HOA" rpaBHTBitl'IH /5/, 
"cHJI:&Horo" xpyqeHBH,_ cyneprpaBiiTa~BH /6/. B npcne;u;aee_Bpewr BR­
HCHHnac:& cy~aCTBSHHBH pOJI:& KOCKOJIOrBqeCKHX KO;ttane~ ]J;JIH OT60pa 
BapHaH~OB rpaH~-e;u;BHRX TeopmA no HX npe~cxaaaHBD poz;u;eHHH qacorm~ 
H CHHT688 SJI61l8HTOB B paHH6~ BcenaHHOI /7/. . . 

HOBH6 BOSKOlltHOCTH npe;ttOCTaBnHeT xzrrc-ron;ttCT~HOBCKBH TpaK­
TOBKB rpaBBTanHOHHoro noJIH. B KT, noKHxo BaaBKO;B;eltcTBm.a nocpe.n;­
CTBOM RaJIR6pOBO~ JJOJI9i,.B CHTY~ CTIOHTaHHOrO HapymeHHH CRM~ 
KeTpHH Hll66T K6CTO BSaHK0~6ICTBH6 qacTH~ C H6HHBapH8HTHRll BaKy-, 
y~toM, onBcRBaeKHM xnrrc-rQn]J;CToHoBcKKMH nOJIEMH. ITpe.n;cTaBJieHHe 
nocne~HIIX KBK KOnneKTHBHRX noJieA (ell. §2), T • e. CBOaro po~a CBH-
88HHia: _COCTOHHHI qaCTH~,. BSB6CTHIDI npBM6pOM KOTOpRX HBnHJlTCH Ky­
nepOBCKH6 napH, TI06yx;u;aeT K BHBJIOrH~HOH TpaKTOBK6 B rp8BHT8~HOH­
BOro TIOJIH, KOHCTaRTH H ~eACTBHS KOfOpOrO CTaHOBHTCH TOr~a 88BH~ 
CH~KH OT KO;D;6XB qaCTH~ /8/ • I'p8EHTanHOHH0.6 none, a SHaqHT, H 
CTPYKTypa npoCTpaHCTBa-:BpeueHH OKaSHBBJlTCH KBK 6R COCT8BHOA qa­
CT:&Jl HSHHBapHSHTHOro (~HaBqecxoro) B8KyyYa qacTH~. TaKOA BaKY,YM 
BO KHOrOK nOXOllt HB CBOBrO_ pO]J;a KOH]J;6~CBT, KOTOpHi llOr o6paao­
B8~DCJI B peayxDTaTe Bapapxuqecxol ~enoqKH ~aaOBRX nepexo~oB, co­
npOBOlltlaBmHXCH B~eneHI61l !SX HnH HHRX CBMKS!pHA I THnOB BSaHKO-

. ]J;8ICTBHI /9/. Haqanoll 3TOI ~enoqKH, KBK KH npe.n;noJiaraaK, KOll6! 
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(5yn, OCOI5oe COCTOflHBO, XOrltB (HanpHMep, B 8XC1'p8M8li:&HUX YCJIOBHflX 
lionmoro B3pW18), 6.n&I'Olt8Pfl IIIHTOHCHBHWl -~yKTYBIU'tflll lleTpllfKH t HS­
MSHOHilfflK ~ODOXOrHK, BSBHKHHK TpBHCJIY!BIUlflll qacTBq H I'PBBI!OHOB, 
:BC8 ·xapanepHCTKICH KaTOpHK I DpOCTpBHCTBB Tepflll! DpBBJAHHI CllHCll, 
I Hlt881' lt8CTO CB0806p&SH08 Ol57>81tiHOBH8 06JAHOI K8T8pHIIC reO.W:OT~ 

p:necxol I TODOliOrK'Il8CKOI ape HOI ( 11Dp8ll8!8pHll11+11nparOOM81'piUI 11 ). 

llO~OJilt TSKOrO COCTOflBHfl, DO HBB&My MHOHBII, MOI'YT :11;81'lt npa­
CIIIIHOp!i - 062iOKTW C DpOCTObel rpynnol KOpq\BS.W:OB Zt, , o!BeUDI!HX 
3JI8K8H1'8pHWl BliCK83WI8BHflM 111t8-H81'11

; CICTOK!i Dp&CIDIHOpO:S OUICW­
:B8111'Cfl rpynnaMB Koxc!epa, a caMB OHI KOr;yT lrpa!» poll:& xax YBH­
:sapcax»HUX npeoHo:s, Tax B ('liTO 6xasxo 11t8HK·Yanepa) c:soero po1ta 
nepBBqHUX 8XOM8H1'0B reOK8Tplqecxol I TODOliOrl'll8CKOI C!pJK!;yp 
npocTpaHc!:sa~:speKeBH /IO,II/. · 

il;y6liiKBIU'tfi-B C60pBBKO, DOC:Sfi~OHHOK npexpaCHOM;y COBO!CXOKY 
~aaaxy ~.H.ExoxaHqe:sy, HBlllleTcs 'll&CT~II 1tXfl xa~oro a:sTopa. Paa­
:BH:saa· CBOH C006pBJ:eiD1a: 0 C!pyK!;ype 1'80piH rpa:SI!I!&IU!Ilf H 067>81tBH8~ 
HHH rpaBH!BIUlH H DpOCTpaHCTBB-BpeKeHH C 06H11HOI M8!6pHel, K1i TOM 
CBKWK CTapaeKCa: IIPOltOliZHTD I ycTp8Kll6HHfi ~!pia: IBBHO:SH'IIB Bxo­
XIHqe:sa, KO~OpHK 0~ nOCBH!IX C:SOII CTOXD.C!IK;yXHpyD~ KHHI';y /12/. 

.§!. KaXH6POBO'IIH8fl TeOpHR B ~OpKBXHSM6 paCCXOSHHI 

IIpzKeHeHie annapaTa paccxoeHHI (cu • ./!.3-15/) B Teoplilz nollll 
OCHOBWB86TCH HB np6ltCT8Bll6HHH DOlle! KBK C6'116HHI pBCCXOeHHI. 
fiycu{-Jl (x) J- HOKOTOp!il ll;yli:&THnlleT KJI8CCH'Il6CKHX noxal Ha KHOI'006-
p8314H X co sHaqeHIHw.i B :sexTopHOil npocTpaHcTBe V, pea.zmSY!JileM 
Dp6ltC!8BX6HH8 rpynnw !H CHYKO!pHI tr . B ~OpKBXHSMe paccxpeHHI . 
¥8TepHBXDHH8 noxa~ ~J OUHCHB&IITCH KBX rxo6aXDH!i8 ceqeaHa: ltl~­
~epeHIUtpyeuoro BeKTOpHoro paccxoeHHfl >.= (V, X, 6, LJlA ) c 6asolt 

X , Tli!ITH'IIHH¥ cxoe.w: V, CTPYKTypHol rpynnol G- H aTxacou pac-
cxoeHHa: ljJ).:: { U i 1 'J1 J , rlte ( lh 

1 
~ ) - 06JIBCTH H K!JP~HSK!i 

TPHBHBXHSBqHH paccxoeHHR >. • ATxac paccxoeHHR 41,>. 1 aTxac KHoro­
o6pasaa: 4Jx ~HKCHpyDT CHC!ewy OTcqeTa H CICT6yY KOOPltHBB!~ Ilo • 
OTHOmOHHII K HIM n01lR '{J Up8ltCT8Bllflii!Cfi V -SHaqawm ~Biml!flKH 
..P;_(x)= 'f[Cx) 'f(x}., Xc ul, Ha 06JiaCTRX TPIBHBliHSBIUUI pac·cxoeHHJi A ' 

a Upeo6paaOBBHHfl BTJIBCOB ~A H 4JX IBltYnHPYIIT COOTB8!CTB8HRO xa­
JIH6pOBO'IIHH8 (rpyuna G(X) ceqeHHA accoqHmpo:saHnoro c A I'1lBBHoro 
paccJioeHHa:) 1 B:oopltJHBTHHe npeo6paao:saHHll noJie:sia ~HKIUtl. 

ilOCKOXDKY npeo6paso»aHHR 8TliBC8 4JA rip8ltCTBEllflll! co6ol npe­
o6paso:saHHa: SKBHBaxeHTHOCTH paccxoe~fl A , Tpe6o:saHHe xaJIH6po-
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BoqB!)I IIIHBBpHBHTHOC!K CHC1'6Kli noxal { iJ! npeltCTBBllflS!Cfl BDOliHe. 
ecT'ecueBHw. TaKHK o6paaoK, onHcaaHe noxeA B !Pop~~:ax!lla.w:e pacciio­
eHHI B81t8! H6IIOCp81tC!B6BHO K xaxH6po:soqHol !80pHIII, a xaudp'OB(l.;.. 
'IIHHe nollll. oTo:Qect:sumca: c xo3@1HIU18BTaiiB I~oplm CBHSHOCTH A 
ua paccxoeBBIII ,\ ; DpHHHKautelt saaqeHHa: :s axre6pe .na L( & ) rpynnw 
(J • KaJII6po:soqawe npeo6paso:saHHa: 

J(x):. A~ !]AfJ.+c.l_gfi 
~opK!i A BHrllllltflT xax o6o6uteHHe Ba Hea6ime:sw rpynnw xaxz6po:soq­
BWX npeo6paao:saHHI Sll8K!pOK8I'HH!HOI'O II01'8HUB8ll8. 

Heo6xo~uo oTiieTHn, liTO pR~ a:sTopo:s .onpeltexaeT xaxa6po­
BO'IIHHe npeol5p830B8Hifl He KBK H3K8H8HBH 8!ll8C8 p&CCJIOeHH.fi (T.e. 
CHCT8Mii OTcqeTa, KOI'~a nOJlfl KBK ceqeHHll p8CC1109HI4fl H8 npeo6pasy-
111'Cfl, _HO 13K6HH_6TCH. HX SBIIHCD nOll6BHKH_!PYHKqHllMB,_'P.::'f1'f_-'>\{J.

1=o/.1'/'), 
• ' ~ L L 

a KaK nOCliOIH08 OT06p8:&8HH8 TOTBXDHOI'O npOC!pBHC!BB paCCll08HHll, 
KOI'lta npeo6pasymca caMB nollll .P.= If, .p~-.pl:lf, 'P' /16/. S!o paaJiuqae 

' . L L _. '- ' 

Bli3BBHO p83HH.It no~ElM Bl:lOopa KaJm0pOBKJI[: ·:wn1 :KaR Bl:l6opa CRC- . 
Taw. oTclleTa, !IIlli Kax :sil6opa onpeltexeHHoro npej{cTa:sneJlfl ·as · · 
uacca KBXH6pOBO'IIHO-CII8DWX noJiel. Ha RT Blf1Tp8HHHX CIIIWeTpll 
oao cKasWiae!ca ua:no. O~aKo B KT IIpocTpaacueuao.:.:speKeHHUX cHM­
IIetpHI, 6CliH Cll8ltOBBTD ·nopoKy OIIP9lt6ll8HHD, noxyqaeTcJi:, UO K 
KBJIH6pOBO'IIHWl npeo6paSOB8HHllM He O!BOCflTCH 06uteKOBapH8HTHH8 npe­
o6paaOB8HHli (rOliOHO¥Hfl8.IIpeo6paSOBBHHH CHCT8K OTC'Il61'8) I BOSHH~ 
KaeT CJIO:&HOCTJ. C BKliJ)qeHH8¥ OTO B TBKYII KBXH6pOBOllHyll, CX8MY ~ . 

§2. CnoaTanuoe uapymenze CHIIKe!pHH :saxyyua . . 

nna KT C!BliO xapaxTepHHK npeltiiOliO:&eHHe 0 H8HHBapBBHTHOC!B 
B8KYYJIB·OTHOCHT8ll»HO T8X HXH HHUX npeo6paaOBBHBI. BsaHKOltBICTBHe 
C TBKHK.B8K;y;yMOII IIpiBOltHT K 3@18KTBK, 683 KOTOpflX KHOI'IO KBXH6-
pOBO'IIHWO KOltOliH.noTepfillR 6w peaxHCTH'IIHOcu. HeHHBapHBHTHOCT» :sa­
Kyylla KOlt8JIHPYIITt BBOltfl B CX8M;y KT XHI'I'C-rOll~CTOHOBCKH8 IIOJlfl. 
ilpH STOll BC!86! BOnpoc 06 HCTHHHOI ~HSH'Il8CKOI npHpOlt6 STHX noxal. 
Oco6eaao.ocTpw oa cTaHOBHTCfl ltllll-KT rpBBIIITBqHH :s CBRSH c XHrrc­
I'OlfltCTOHOBcxol TpaxTo:sxol rpa:snlirtaoaaoro noxR. PaccKoTpHM.aTy 
npo6xe~~:y. 

EyxeK ICXOltJ4TD H3 X8p8K!6pHC!HKH BBKYYIIB (o6utel 1tXfi BCBX 
ero onpe~eneHHI) xaK TOTaxaaBpy~ero :sexTopa npeltCTa:sxeHHfi aJire­

.6pw aat:5x~ae11Hx. ITycT» -~- c~-axre6pa (c eltHHHnel) ua6JIII~aeKUX 
uexo!opolt- cHcTeMW, a & . - ri>ynna auo~~:op~1su:o:B B , TaKHX, q"io 
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;u;eAct:sze 6- Ha B . HenpepHBHO 110 6 • llyct:& f -. coc!oxHHe Ha B • 
0Ho onpe;u;enae'f npe;~tc'faBJieHHe 'iT axreCips 8 B rznCiep!OBOII np'oct­

paHC!rBe H , JmJmDiteMCJI nononHeH!IIell ~axt'opnpoctpaHct:sa B/ N 1 • r;~te 
N = { t: fC 1:, ~*) = 0} , c to!anHBHPYilltlni :sex!ropoil (:saK;yy~~OII) I) 

oCipaaoll 1 e, 11pH KBHOHH'i6CKOII otoCipazeHHH p: &·....:; &/ N /I7 I. 
PacciiOTpHll ;zteltcor:sHe 6 Ha f ~ ;llxx ~aX;ztoro 9 E G- onpe;u;ex1111 

COC'.rOHHH6 ~ (8): t ( 9-i(B)). BOSllO:IHH ;JtBa BBpHSHTB •. 

I. CocToxHHe f c:sxaaHo c n11 ze npe;~J;cTaBJieRHell'il 1 uo H 

lP • IOZHO liOK838T:&~ 'ITO 9!0 BII66T ll6C!r0. TOr;JtB H !OJI:&KO !rOr;zt8 1 

KOI';ztB 3 HBJIH6TCH annpOKCHllBTHBHO BH;y!rpSHHHll 8:STOII0p~H311011 SJire­

CipH (!:, • B STOll CJ1;y'l86 f::: f.q , 'fo6o f - HHB8pi8HTHO O'.rHOCHT6JII>­

HO ~ , H f1 peanHayeTCH lunapuw onepa!opoll R(J) Ha H !BK1 

ll!rO 'il(~(f>J)= S(J )'lr( f,) f (3) H 2 (3(£)}::. j(j) f(tl) /I7/. B 'IBCT-

HOCTH,BBKYYll I) .~ 9-HHBapHano.reu. . · 
2. COCTOJiiiHH f. H fs Ollp6;Jt611Hil'l H69KBHB81I6HTHH6 npe;ztC'.rB:S-

1I6HHli. PaccMOTpHII oToCipazeRHe 'tg : H :> 2 (!) ~ 29 (g) € H.g • OHo no­

n;JllaeTCH ~aKTOpHaaitHelli anouop~HaMa P.r''>9(B) 1 KOTOpHA cornacyeTCH 

c tPBKTopzaanHliiiH B noN zg(N). S!o oToCipazeRHe sa;ztae7 HBOIIOp­

~Hall rznCiepTo:sm:: npo~TpancTB H il I~ 1 nepe:so~o:r :saxy;y~~ I) B 

:saxyyu I )J z. HH:ztYitHpyeT oTodpazeHHe . rc3: 11 (&) ->~ (B), xoTopoe, 

O;JtHBKO, HS SC'fl> 3KBHB8J16HTHOCT:& npe;ztCT8BJ16HHI •. 

0Til6THK 1 'ITO OT06pazaHH6 ~ !I03B01Ili6'.r BC6 11p8;JtC'f8BJl6HH.Il1 
liOJl;y'i86uH6 HS ;ztBHHOrO llp6;ztCT8BJ16HHH anreCipH E) B paayJI:&T8T6 66 

8B!rO:UOp~H3MOB 1 p68J1H30:S8T:i.':a O;JtHOM H TOll ze rHJII>Ciep!OBOII llpOC'.r­

. paHCT:B6 I-f KBK ~(B)=..qj(j-l(f>)). llpH STOM'ir H ~· ClY;JtYT H69K­

:BH:B8Jl6HTHH TOr;Jta H !rOJII>KO,!rOI';zta, KOr,na Cym6CT:BY6T TBKOI SJ16116H'.r 

.!JEf:>, liTO <11r(G)I):#=<I11(9(l:.))l>. 
DycTI> Tenep:& :s f.) ,nelcT:BYD'f ,n:se rpyniiH a:a!roKop~Hawo:s: rpyn­

na llpOCTp8HCTB6HHO-:Bp6L!6HHHX CHIIII6!rpHR Oex 1 OCT8:B11H .. 8H iiHBSpH;_ 
BHTHml COCTO.iiHH6 f , H rpynna :BHy!rp6HHHX CHIIII6TpHit G-in. 1. Hapyma­

lllltBH HHBBpHBHTHOCU f . COCTOliHH6 fa , /J E 6-,.,, H:B11H6'.rCH frex -. 
-HHBapHaHTHH¥,· ecnH rpynnH <Ye~ HCT£~ KO:UIIY'fHpymT. 9Toro He Ciy­

;zteT1 8CJIH OHH H6 KOllJlYTHpym. 

BazHw .nn.a nac TBKHII cn;y'laeu: JIB,l!J!STCJI TOT ,x·orM G ex co.u;ePJ!tHT 

no;ztrpynny !rp8HC11HIUIR T 1 a G-i:,1 - rpynna Jioxan:&HHX npeoCipaao:sa-

HHtt (r(T). IlyCT:& COCTOHHH6 f HS:HHBaPHa.HTHO O'.rHOCHT6Jl:&HO SJ16-

li6HTS g e G (T) , Taxoro, 'ITO cl,g-scl= cl(j )i: 0 1 r;zte q - reue-

paTopT •. Tor;zt8.COCTOHHH6 fa OKS3HB86TCH TPBHCJ1H~HOHHO~H6HH-
ll8pH8HTHW41 '1'.6. cy~eCT:ByaT TSKOti 5J16ll6HT f:, (s e, , 'ITO 

~· 
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fJ (ol f,) == J ( f.l(ci~J):. f( dfiCSl) -f( dlf1JC MJ :# 0. 
BII8CTO 8TOI'O -fs HH:BapHBHTHO OTHOCHT6ni>HO nap8JlJ16JII>HOrO napeHOC~ 
C reHep&TOpOII f):: cl-Jafi•. 8 B OCl~61l CJI;y'l86 1 KOr;zta COCTOHHH6 f . 
ca11o T -aeHHBapHaHTHo, 0= ci-A , r;u;e A x11eeT cmcJI xaJIHCipo-. . 

liO'IHOrO !I011H. . • . 
B peanma: xauCipo:sotlma: wo;u;~;~;u al}:reeipa & ripe;ztc'l'aBUeT . . 

coCiol· T6Haopayll aJil'eCipJ" :aex'fop&oro 11pocTpaHC'fBa Q={ i', A } 11oxeR . 

uaccBtlecxolllo;zteu 1 'f.e. P.>=f/1 ( i.Q )/j, n~O,J.,.... 1 r;zte 

'j - H;u;eali: 1 nopoQeHKHI Te~aopaKH 'l f!lJ 'f_ 1- tj_ 1®J . Ba CioaoHHwx. 

noxal H. 2®'l' + z'®'J,- u \Pepwonma: 110Jl6it. AJireCipa & :a- oCi11.e11 

CX;y'i88 H6 H:BU6TC.Il ;zt8Z8 HOpiiHpO:BBHJi01t1 HO OCHO:SHH6 CBO!CUB Ba- . 

KYJ11& 1 non;y'lenme :aoe 1 coxpaHHmcx~ 

Haaoile11 cocTOHHH611 Ha B · ~opwan:&uyll JIHHeluym ~OPIIY f , co-

110C!rllBli.IlJlli!Yil BCHKOK;y-SJ16116RTY b=.'J.rJ.J.® •• ~®~~K HS 8 ero J;'IOJI&yll 

(HenepenopMipOBBHHYJl) WYHK~II rpxua 

G(g)=N-ij~exp(iS)dc'-', (I) 

1';11;8 $ - ;zteiCT:BH8 KJ18CCH'I6CKOII1 CHCT6~Hj. 8 J ('1 - O!Ip6;!t6Jl6HH8li 

Mepa H8 (( • COCTOHHH6 t 1 K8K K B cnyqae C~-anre6p, aa;u;aeT npe;zt~ 
CT8BJ18HJI6 & :B :B8KTOpHOM IIPOC'fp8HCT:B6 H=f.l/Nt c 'fO'fBJIHSHPYDitHII 

:seKTopow I ) • B oCiuteK cn;y'lae aTo npocTpa&cuo He nopwHpo:salio, m 
B6KTO,PH COCTOHHHI CHCT6W H6 fi:BJI.IlllTCH :X:Opomo 011p6;zt6J16HHIDIH. O;zt­

HBKO Ha H •ouo :sBecn 6uBne~HYII ~opwy <hI h1'>= <JRh* 8;,d)~ 
f(Bt 8~,1) 1 xo'fopax onpe;zteJIHeT nopwy :sax;yiu:a <1).=1 H noa:s!>nHeT 

HHTepripeupoBaTI> G{ I>) !tax cpe,nnee 110 BBKYYKY < 1 fo i ) • · 
PaccwoTpHM :s TaKoit MO;JteJIH CHTYBitHil cnonTaHHoro HapymeHHfi 

CHIIII6TpHH BBK;y;yll8 1 KOI';D;B OH H6HHB8pH8HT6H OTHOCHT6JII>HO KBJIHCipo­

BO'IHOI rpynm cu:ueTpHit 6( X) Hcxo;ztHoit itJiacczqecxol cHcTam •. KaK 

I BHIII6 1 ;JtJIH :BCRKOro _3116116H'1'8 ~(X kg:~-~')~; O!Ip6;zt6JIIM HOBOS COC-

TOHHJ!6 f-9 1 38;Jt8:B861106 ~YHK!tHHIIH fPHHB . . 

03 (&')= N-1 Jg'~~pi.S(t')clf4 1 == 6(&), 

(npH'll6p6XO;!J;6 K peryJIHpHSO:BSHHOJIY ;Jt6AC'f:BHil ~ 5TH COO'fHOm6HHH 

npe,ncTa:snall'l' coCiol oCioCiuteHHHe TOZ;JtecTBa Yop;zta).·CocTrixHHe una-.· 

eTCH ~ -&eHn:sapHaHtHYK, ec1IH cyutecT:syeT TBKoA a~eueHT 6 ; 'ITO 

cr (tf-# Gj (g) • 0;ztHBKO B KT _B'fO IIOZ6T HII6TI> M6CTO H !Iplll HHBB­

pBBHTHOM :saeyyu:e, qTo C:BHSBHO C H6HHBBPH8H'.rHOC!rl>ll M6pH-d(~ OT­

HOCBT6JII>HO KSJIHCipO:BO'IHHX npeo6paaOB8HHA. ll05TOIIY IIH_ Ciy~~~~ I'O:BO-
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pHT:&, 'liTO CHWol6TpHli BSJtYYKS Hapymeaa, SCm! TOJII.KO COCTOJUIH6 t 
H6HHBSpHBBTHO H OTHOCHT6~:&HO H6~0KSlll>HOI'rpyDnY (J. llpH STOM £3r 
MOX6T C0~6pXST:& no~rpynny TO'IIHYX CBMM6Tpll J), OCTSB~~~~ COC­

TOliiiH6 f HHBBpZBHTHYM. 

MHOJJteCTBY · aemmapHaRTHHX · Ba!tJ7MOB KaJm6pOBOtmO:!t MO.I{eJm MOJJtHO 

nocTamiT:& · :B cooTBSTCTBHe MBOJJteCTBO. rJio6a.IIDHHX ce'!eiDrlt G acco~o­
Ba.HHoro c A (ns §I) pacCJioeHWI ~ c Tmm'mllM CJioGM - npocTpaHcTBoMW, 

xoTopoe co;~~;epxu · P-HHBapzaHTBHe, ao G .:.aeHHBapzaaTBHe TOllKH, 

o6oasylllltl'le no~ocTpaacTBO Wp. B po~z W MOl'YT BYCTynau ~ax­
TopnpocTpaacTBO & / P , . a~re6pa JI11 L ( 6) , ~yrHe npocTpaacTBa 

npe~cTaB~eHHI rpynns 6 . CelteHHe o ~o~xao ;rnoBxe~BOPHT:& yc~oBHn 
HHBBpHaHTBOCTZ OTHOCH!e~:&HO napa~e~:&HOrO nepeHOCB 

(cl- A l 6""-== o, <2> 
r;~~;e A - aexoTopaH CBHaaocu aa A , oT:ey,n;a cne~eT, 'liTO () · ae 

uoxeT npHHHMan aHa'lleHIIlH B G -HHBapHaHTBHX" TO'IIxax, ec~H · oao ae 

COOTB6TCTByeT TOllHOM] BBKYY!olY• Cor~BCHO HSB6C!HHM TeopeMall /I3, 
I4/, TSK06 Ce11611H6 Cytl!6CTByeT TOr~a H. TO~:&KO TOr;zta, KOr;zta CTpp­

TypHSJI rpynna pacc~oeHHJI A pe~IUIPOBaaa x P • llpH STOll ;ztiDt ' 
KBJI7tOi:O () HMe6TCli. BT~SC, OTHOCHT6~:&HO KOTOporo () npe;ztCTaBJIHBT­

Cli p -HHBapHBHTHW4 no~ eM CO SHB'IleHHHifH B no;zuxpOCTPBHCTBe W p • 

llpOBe;zteHHOe.conoo~aB~eHHe noaBO~li6TB liBHOK BH;lt6 ll0~6JIHpO-:­
BaT:& H6HHBapHBHTHOC'rl> BaKyyKaKBaHTOBOlt CHCT6KH nocpe~CTBOil 

BK~JJli6HHli B ~elaCTBHe MBCCH'II6CKOA. ClllCT61lY 5 BSBHKO;li;BICTBHJI no­

~el MO;lt6JIH c no~eM cr • Taxoe BK~JJli6HHe coxpaHHeT G(X) -KOBapH­

BHTHOCT:& ~6ltCTBIIlli KO]J;6JIH, S ( f£.' ~) :, S ( 'f_ 1 , {f 1
) t HO HapymaeT ero. 

6 -HHBapzaHTHOCT:& :Kax ;~~;eiCTBHH ;!!JIH nonel ?,.. , ' B pesyx:&TaTe qe­

ro BOSHHKBDT-H6HY~6BH6 8HOMB~:&H!:i6 BaKYYMUHe cpe]J;HHe-<:-f ~/) -i=.Q 
oT G -aeHaBapzaHTHYX S:JieueaToB Ia t 1:, , 'liTo H npuo]J;H~ It aapy:. 

meHHD G -ciUIIIe.TpiiH Bagyyua, nocit01I:&Ky f~ ( bi) = f( (f1Ji. 6jJ ~ 
-=-~-J.I',rJ(bJ)t=J(t')~ ~ e 6- • · . J · 

BKJIJJlleHH6 nO:Jili Gi B &nacczqeCK06 ~6ICTBH6 npHBO;ll;HT It TpBK-

. TOBK6 ero CaiiOrO KaK KnBC0Hll6CKOrO (xarrc-ro~~CTOHOBCKOrO) no~H. 
06WIHO ;n.nH· ero onBcaHHH BH6HpaeTCH ;~J;eicTBKe 

. , · S
11 

"= J cix (f(DGl+ r-br'l..->.tolf , (3) 

npHBO]J;llmee K penHTHBHCTCKOM] aaa~ory ypaBHeHHH rJHs6ypra - Jian-. 

;ztay. O;ztHBKO TSKOe BKJI~6HHS CBIIO no ce6e BHr~li;ltBT KSK HCKYCCT­

BOHHUI npHelol, a no~e 61 - ~Hm:& KBK IIO]J;eJIIpynmee CBOitCTBO H6HHBB-
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pHaHTHOr9 BBKYYIIB, HO ~ISH1!:6CKali npHpO]J;B KOTOporo H6 liCHB. Ee 

Moxao Bl:iliBHT:&, ec:JIH CBHsa~:& none Gi c waTepaan:&HHMH noXHIIH •o­

]J;ena, npe;ll;CTBBHB ero ItaK CBOero pO]J;B KO~eKTH~H08 no~e. 

~ STOrO (eM. KeTO;lt K0~8KTHBHI:iX nepei16HHHX, HSilpHilep, B 

/I8/) ~06BBHK It ]J;eiCTBHD ~ HeKOTOpOe 38Tp8B01!:H06 ~elc~BHS nO~li 
{f H BBe;ll;eK B npOHSBO]J;JIIIIHA ~HKIU!OH~ 'i! ;!!Jili ~YHK~I.t I'pJIHa. (I) 

~YHK~oaan:&Hoe HHTerpHpoBaS:He no nonHK 6" • l{eloTBHS Sa- :inie5Hpa;_ 

eTcH (o61:i1!:HO Sa-7"' J-<"'c,r'l..clx ) zcxo]J;H Hs Toro, liTO ypaBHeHHe no-. 

~l'l 8 $ /oo =Q B!ipaXS6!r (J"" KBK CBliSHOe COCTill'IHHe M8Tepi8X:&Hwc no­

~el KO~enH. ZHTerpHpOBaHHe ~ .no cr B6~eT K BOCCTBHOBJieHHD BSBH­

MO~eiCTBHJI CBMHX none!~ ~yr C ~yr011, OTBeTCTBeHHOro sa BOSHH­

KHOB8HH6 HeHHBBpHSHTHoro Bagyywa. B CBOD Ollepe;zt:& none () onHCI:i­

Ba8TCH a(MleKTHBHWI ;ll;SIC'fBHeM SeH ~ nollytraewYM ;,.acTo S .. HHTer­

PHPOBBHHeM Z no KBT8pHBll:&HYM. (H KB~H6pOBOllHW) no~M, l!:TO SKBH­

Ball6HTHO np6~C'fBBJI811Hil BSaHilO~eltCTBHH no~el MO]J;8nH KBK BSBHKO­

~eiCTBHH M6X:ztY HX CBliSHHMH COCTOliiiHliMHGi H CyYKKpOBSHHil ]J;Har­

paMM aToro BSaHMO]J;elcTBHJI no BeaM BHyTpeHHZK XHHHHM noneA ~ • 

l{eltCTBHe Setf OKBSHBaeTCH, KBK npaBHno, aenonHHOMHa:JI:&HI:ill, aaBH­

CHT OT MO;ztellH H OT~H1188TCH OT nOBCeM6CTHO npHKeHH8MOrO ;!!.!Ili 

xzrrc-rOJI~C'fOHOBCKHX none£! ~eiCTI!Hli (3), KOTOpOe TOlle M0llt6T 6HT:& 

llOJiytl6HO ll8TO;ltOM K0~~8KTHBHI:iXllO:JI8I;·ao B HeKOTOpWC qaCTHIDC c~y-

'IIBHX~ ~onycitaJI PH~ npH6llHEeHHI. . 

Co6CTBeHHO H6HHBBpHBHTH!:il BBKYYM OnHCHB86TCli KXSCCH~eCKHK 
pemeHHeM Uo yPBBHeHHH · 8 Self/ Su = 0 , c.oOTBeTCTBYDmHM CTBI!HO~ 
HapHOKY MHIIHMYfiY ;ll;e!CTBHli S eff , H HaH60~:&mHI BIOIB;ll; B npOHSBO]J;ll­

mzA ~HKIU!OHa~ ~ :ztalli no~ u , 6nHsKHe x Uc, ~ Pas~OXHB CJ=oo+ 
+ G" 1, MOXHO sanHCBT:& Seff ;!!JIH :sosCiyllt;lteHHI cr' Ha;zt :BBKYYJ.IOM <ro '. 
a BH:zte~HB B SeJfKBa~paTHl!:Hyn qacT:&, onpe]J;eJIHT:& cneKTp STHX BOs-

6YJ17teHHlt, llOCTpOHT:& ;!!JIH HHX TeOpHil BOSM;y.eHHI. 

B xa~z6poBxe 0o (x) E W p · BCHKOe no~e G" , 6misxoe K IJ'0 , 

npe~CTBBHKO B BH~e 
'.' ~-; . 7•; -. 

CJ= G""o. + <lp + (..0 1 (4) 

r~e (ere t to} npHHa~eEHT op611!Te 6-(X ) G"'o , a sp , xax 11 1011 , npz-

HHMaeT. SHSl!:eHHli B \Jp ~ p -HHBBpHBHTHYIO KOMnOHeHTY(CiO f Vp) .DOJili 

\f OCiYllHO HBSHBBDT XHrrcOBCKHK no~eK, a UJ - ro~~CTOHOBCKHK. 
CaM BaKYYM ~ ;li;OX1t6H llO]J;liHHli'fDCl'l yc~OBHD KOBBpHaHTHO! TpBHC~li­
IU!OHHOI HHBBPI'IBHTHOCTH (2)' OTKY:zta cne~eT t 'liTO 6"".;= CCV\St t 

T~e. Gi0 He HBJIHSTCH ~HHaMH1!:6CKHM noneu. He]J;HHaKHl!:eCKHilH B KT 

<', 
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BH}~eHHIX CIKKe~pRI OK8SHBBDTCH H ro~CTOHOBCKHe nona. Bu~OpOK 
KBllH~pOBKH noJie ()0 + t.0 npHBO~fCH x P -sa:sapuaHTHOKY noJill B 
ron~CTOHOBCKBe nona Y~Hp8ll!CH'B COC!BB KaJlH~pOBO'IlHOro nona. Ta­
KBK O~p8SOK 1 BS KOKnOHeHT xxrrc-rOJl~CTOHOBCKOro noJlH B KT BH}T­
peHHKX CHKKeTpHI TOJl»KO XBrrcOBCKHe BOSicy'~eHHH OKaSHBallTCH ~HH8-
JOI'Il6CKHO. 

HaJlH'IlB6 aearneBHX 8HOK8Jl»HUX WYRK~A rpHaa, BOSKOZHOCT» ~e-

' Jll :S oneKTP6 KOJIJieKTIBHUX BOS~~6HIIt <J npH U., -=/= 0 no~yll]tae! 

p&OOK8TpB:B8T» HeHHBapH8HTHul B8KYYK B KT KaK .o:soero pO;JJ;a KOH;zteH­
oaT. B!a H;l!;QH ~Hna :SYOKaSaaa ~OBOJl»HO ;ltBBHO Ha OOHOBe CXO;ltOTBB 
~el.ICTBHH (3) ;ltllH xzrrc-:"rOJl;ztOTOHOBCKOrO,nOJlH C ;JJ;eiCTBHeK ;l!;llH nOJlH 
xynepo:aoxHX nap (cu., aanpxuep, /I9f), DpHYHK aaanorou KOTopux B 
O;ltHOK BS BBPBBHTOB e~HUX ·uo;zteneit CTaliH napH TaK HBSHBaeKHX 
•TexHHx:sapxo:s" /20/. MeTo;zt xonneKTHBHux,nepeMeHHHX nos:sonaef 
npe;ztCTBBHT» XBrrc-rOll;ltOTOHOBOKOe none KBK CBHSHOe OOOTOHHHe pe-
8li»HRX 'll8CTB~. 8THM K6TO~OK OnBOHBaeTOH H KOH~eHOBT xynepOBOKHX 
nap /2I/, ao, B OTJlH'IlHe OT xarrco:scxoro xo~eacaTa, ·oa o:aasaa c 
rpynnol OyJIIeOT:B6HHO KBaHTOBHX npeo6p8SO:S8HBit '-P+~ ..p-, 'liTO npH­
:SOXIT K H6BHBBpHaHTHOCTH no nOJ1HOKY 'llHCllY 'llaOTH~, a Oll6;ltO:BBT6JI»­
HO,H no ll~OI .OHKKeTpHH, KOTOpOI STH 'llaCTB~ OClllB~BllTo B OJiyqae 
xynepOBOKBX nap - STO WBSO:SU6 npeo~p8SOBBHHH. ITpH STOK, noOKOll»­
KY :B YCllOBHH (3) ~g STOro KO~eaoaTB WHrypHpyeT He SJ16KTpOMar­
HH!HUI noTeH~an, OH He H:BJ1H6TCH H6;ltHHaKB'IleCKHK. He;ztHHBMH'Il6CKHI 
ze xapax!ep XBrrco:soxoro xoa;zteacaTa B KT BHyTpeHHHX OHMKeTpHI 
;lt6ll86T DpO~JleKSTH'IlHOit ero RaClll~aeMOOT». 

CHTya~a ueaaeTCH npH nepexo;zte x KT npocTpaacT:seaao-:speueH~ 
H9X CHKK6!pHit. ' 

§3~ KallH6po:soqaan Teopun rpa:sHTa~H 

KT rpaBHTB~HH BO :scex :aapBaHTaX OTpOHTCH KBK ~T H6KOTOpOI 
rpynnu DpOO!p8HOTB6HHO-:SpeueHHHX OHW6TpHI~ EcTeOTB6HHO fi0Tpe6o­
:BBT», 'llTOClU TaKBH T60pHH BKllll'llBll8 B oeC)g H SIHmTeiHOBCKYll OTO, a 
SHB'IlHT, OHB ;ltOllZHB COrllBCOBHBBT»OH o·npHH~nBKH OTHOOBT6Jl»HOCTH 
I SKBH:SBJ16HTHOCTH, nOllOZ6HHHKH B OCHOBY OTO, HO WOpuynHpyeMHMH :S 
T6PKBHBX KT H wopuanBSKa paccnoeHHit /3,4/. c 

B STOK ~OpKBllHSMe rpaBHTB~OHH06 none HB rllB~KOM OpHeHTHpy-
6KOK MHoroo~pasuu X4 npe;ztcTa:sJlHeTca xax rllo6an»Hoe ce_qeaue pac- · 
CllOeHHH f\ noe:s~Oe:SKJlH;ltOBHX ClHJ1HH6IHHX ~OpM B KaCaTell»HHX npOCT-
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paHoT:sax K X'~. 1\ acoo~Hpo:saHo o xao~TeJI»HIDI paocnoeaueM T(X) 
co ~cTpyKTypHoit rpynnolt GL +(lt, R ) H aaoKop~ao paoonoeHHll 2: aa 
\l)aKTOpiipOCTpaHCTBO crL-+(4l) /SQ(?,,J), rno6all»HOe ce'lleHHe KOTOporo 
. h 1 HSOMOp~HOe .fJ 1 onHCHBBeT rpa:sna~OHHOe nOlle :S ~eTpB;ztHOit 

~OpKe •. 0TO~B, cornaOHO HSBeCTHHK T60p6KBK, HeOClXO~MHM H ~OCTa­
TO~HUM YOJIOBHeK oy~eOTBOBBHHH rpBBHTB~HOHHOrO IIOJIH Ha KHOrooC)pa- · 
3HH X n:snaeTc.il pe;ztyK~H c~pyxTypHol rpynnH paccnoeHBH T( X)) x 
rpynne JiopeH~a S0(2>,i), a Teu caKHK H K ee MaxcHMB1l»HoA xmma­
KTHOI no~rpynne S0{3). 8To OSHa'llaeT oy~eOT:SOBaHHe TBKOro aTJlBCB 
4J9 ={ U• 

1 
'i;J ~ paocnoeHHa T l X), WYHK~H nepexo;zta KOToporo c:so­

:ztHTCH K SJieMeHTaM llOKan»HOit rpynnu JlopeH~a . HllH SO { ~ ) , Ill OTHO- . 
CHTeJI»HO KOTOporo none ,8 npHHHM86T :SH~ MeTpHKH MHHKOBOKOrO 9i= . 
="f:~ ( 2) BO BCeX KapTaX, a !eTpa~HOe IIOJI6 h HMSeT .SHa~eHHe B 
rtaHTpe ~BKTopnpocTpaHoTBa G L (It, R)/S0(3, 1) • 

0TM6THM, "'TO nolle h KOX6T 6YT» npa~OTaBJleHO KaK Oe'll6HH6 
rl1a:saoro (rl./(4 R )-paccnoemtn, ao onpe;nenneuoe c TO~aocull ;zto 
JIOKaJI»HHX JIOpeH~eBOKHX npeo6paaOB8HH~. Tor~a OTHOOHT6llbHO npoHa­
BOJI»HOrO aTnaca Ef1 = { U; > 'f;• ~ oao uozeT 6un sanucaao MaTpH'IlHhi­
KB ~YHK~HMH {-h.txJ, X <0 U; l , ~elcTBYlllltHMH :s THnH~HOM cnoe pac­
cnoeHHH T (X) H co:siia~alll!lHMH c MBTpH~aKB nepexo;zta !liS BTJiaoa 41 ~ 
B aTllBC lfJ , '11. =h. 'JJ: 9 · 0TCIO].t8 1 B ~BOTHOCTlll, OllB~6T HS­
B6CTH06 OOOTHOmea."a i; = hi.(2) (!IIJIB B HH;zteKOHOit ~Op!le 9ci.:i=- ~~~~AI!.), 
a npousBon :s sa~aHHH TeTpa:ztaux WYHK~lt h.: c:saaaH o Heo~Hosaaq­
HOOT»ll BhiClOpB BTllaca 4JS. 

ITpHHUHIT OTHOCHT6ll»HOCTH. B OTO npHH~n OTHOOHT6JI»HOOTH Tpe­
~yeT ROBapHaHTHOCTR ~H3H~eCK!IIX SBKOHOB (ypaBH6HHI) npH npeo6pa­
SOBBHHHX.CHOT6MH OTC~eTa. 

B ~OpMBJlHSMe paccll06HHI BUClOp CHOTeKhl OTC~6Ta :S TeOpHH rpa­
BHTa~HH onpe~enneTcn xax ~HKca~HH aTnaca 4J xaoaTen»Horo paccllo-· 
e~rnn T (X)· , a rpynnol! np_eo~pasoBaHHit oucTeM OTO'IleTa n:snneTCH 
KaJIH~p~BO'IlHBH rpynna 6-L -t-( 4, R. )(X). STo onpe~eJieHHe ClllHSKO K on­
pe;neneHHIO clicTeM oTctteTa :s TeTpa~nott ~opMyJiapo:sxe OTO. J{eiicTBH­
Ten»ao, Bu6op aTnaca paccnoeHHa T(X) ~eJiaeT :sosuo:atHHK aa~aaue 
:so :scex TO~KaX MHO_roo6pBSHH X TeTpa;n! t)l ~-:: h~ an) . r;zte ~ ~l 
- 6asuoHHI penep THnlll~aoro CJIOH R4 , !II lllX npeo6paao:saHBH HH~y~­
pymoa npeo6paso:saHHnMH .aTnaca LJJ • Tpa~H~OHHoA o61!1exo:sapHaHT­
aol ~OPMYllHpo:sKe OTO oT:seqaeT cnyqan ronoHoMHux cHcTe!l .. oTo'lleTa, 
Kor;na Bbl~op BTllaca paccnoeHHH T (X) oorllacyeTca 4J: { UL 1 ~= 
-;::dlfJ c Koop;ztHHaTHW aTllacoM tp)( = i_U,J-t~d uaoroo6paaHa X, 
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• BTO oornaco:saHMe no~epxa:saerca npz npeo6paso:saHMax czorex 
OTC~9T8 B KOOp~HBT. 

TBKHJI o6p830K, npHH~lln OTHOCHT9JI:&HOCTH ll T90pHH rpaBHTS~BH 
B ~OpKBnESK9 p8CCJI09HHA KOX9T 6HT:& CWOpKynHpOBSH K8K Tpe6oBaHH9 
KOB8pH8HTHOCTH ypaBH9HHI 0THOCHT9X:&HO K8JIH6pOBO~HOI rpynns 
6 L.,..( 4, R) (X ), H B raxo.11 BH]:te oxasm~aeTCH H]:teRTH~HWl xanz6po­
BO~BOKJ npHHnHRY B KT rpynnH BH9111HHX CHKKerpal 6-L 1 ~ 1 R ) , a 
T80piH rpaBHT8nHH KOE9T B81IOCpe]:tCTB9HHO CTpOHT:&CJI KSK KT. + . 

OJ;tHBKo KT rpynnH G C ( '1, R ) oxasHBaeTca c.nHIIIKOK unq)oxoa ]:tJIH 
OIIICBHHH rpaBHTBnHB, B, B ~8CTHOCTH, ]:tOnyCK89T BOSKOXHOCT:& J:tPY­
rHX, :Kpoxe nceB]:tOpliiKBHOBolt, xeTpi!K. &.ro ]:te.naer Heo6xo~wu pac­
cxoTpeT:&.B KT rpaBH'fBI.lHH npHHnHn BKBHBa.neHTHOCTB. 

llpl!IHUHn SKBHBSJI&HTHocn. B OTO npHHJ.lHn BKllliBa.neHorHocra J:tO­
nonHHeT RpHHnHII OTHOCITen:&HOCi'H H npHSBBH rapaHTHpOllBT:& nepeXO]:t 
K CTO B uexooropoA cHcTexe OTc~e'fa. 

Ha reoKeorpH~eoxoK asHKe CTO Moxao oxapaxTepaao:sa'f:& xax reo­
Ke'fpHD HHB8pH8HTOB rpyiiiiH lopeHU8 (B ]:tyX9 SpJiaHreHOKOI nporpaKMH 
~~KlleAHa) 1 cwopxyJIHpoBau npHHUHn BKBHBa.neHi'HOC'fH xax Tpe6o:sa­
HHe coxpaHeHHH BTHX HHBapHaHTOB npa napannen:&HOM nepenoce 1 ne­
pexoJ;tax c KBP'f~ H8 xapTy·B H9KO!Opol CHCTe.Me OTC~eTa. STo OSHa­
~aeT' uo CBHBBOCT:& r ll KBCBTen:&HOM paccJI09HHH T ( X ) ' 6y~H 
xan!t16poBo~HHK noneK rpynnu G-ti( 4, R ) , B HeKOTopoA cHc'l'eKe OT­
o~eTa CBO]:tHM8 K K8JIHClpOBO~HOMY nonn rpynnH lopeH~a,-a T9JI C8MHU 
HKeeT MeCTO II pellYKilHH C'l'pyxorypuol rpynnu paccnoeHHH T( X) K 
rpynne lopeHna, ~TO, KBK .OT.II9~8JIOC:&, HBnH9i'CH YCJIOBH9K cy~eCTBO­
llBHliH rpaBHTa~oHuoro nona ~ Ha X • C:sasuocu f' l1t no.ne J cB.a­
saHH yono:s~t~eM Mei'pH~HOCTH 

--ca =--r J s =a, (5) 

Hero Bli:ROJIHeHHe ]:tJIH HeKOTOpOI nceB]:tOpHMBHOBOA M9'1'PHKI 3 uaX 
HBJIH9TCH H90ClXO]:tHMli:K H ]:tOCTBTO~Hli:K ycnOBH9M 9 ~TOClH ~~ ClHJIB JIO­
p9HU9BCKOI CBHSHOCT:&D~ Rs (5), B ~BCTHOCTH, CJI9]:tyeT, ~TO r npH­
HHM89T sHa~eHHa B anre6pe !opeHI~a :s aTnace tp9. · 

TBKHM o6pasoM, npHHUHn SKBHBaneHTHOCTH CBO]:tl'IT K.T rpaBHTB­
IlHH K KT rpynnll: lopeuqa H o6y~oBnKSaeT CBMO cy~eCTBOBBHHe rpa­
BHTBUHOHHOrO nona. llpH STOM BOSHHK89'1' CHTYBnHH 1 nO]:t06HBH cnOH­
TBHHOMy HBPYJil9HHD CHMJI9TpHHo 

.neiCTBHTen:&HO, oy~eCTByD'l' TBKH9 CHOT9MH OTC~9T8 (BTJIBCH 
Lp9 ), OTHOCHTen:&HO nepeXO]:tOB M6Z]:ty KOTOpli:MH IIOCp9]:tC'l'BOM KBXHCl-
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po:so~HHX npeo6pasoBaHII rpynna lope~a ~elcT:sHe S xaTepman:&HHX 
no~el OC!89!CJI HHBapHBHTBHKo 0THOCHT9X:&HO KBXH6pOllO~HOi rpynnu , 
6-!r( \f I R) (X ) o6.-x npeo6pa80B8HII CHCT9ll o~c~en ]:t&IC~BHe s KO­
:sapi&H~HO, ~TO o6ecne~KB89TCH 88 C~eT RpHCyTCTEJIH rpaBI~BUBOHHO­
ro (KnpH118CKOro $ DB ~8TPBltHOrO h . ) nou~ ~a KOBBPHBHTHOC!i. 
5 . ll . llpOH8liO;l011;9ll ~JHXUBOH8.li8 ~ ;ltl11l ~YmtUBI I'pHHa lfBT9pHBn:&HHX 

no~el JipBEOxiT K H8HBll8pHBB!HOCTH E8EJYif8 9TIX no~el OTBOCH!9.li:&­
JIO rpymiH G- C" { lt I R) ' • pOlll> xirrc-roll~CTOHOl!CKOro IIOU' oue~a~ 
1;8ro 88 9!1 H8HHB8PifBHTHOCU~ lrpae! rp&l!BTBUBOHH08 ROlle. 

ICax 1 xzrrc;..roxxcrouol!cne nou :a· KT :BeyTpeHHBX CHDeTpHit, 
rpBBHTBUBOBBOe noxa npexcra:sx&eT codol rxodan•aoe ce~eBKe pac­
cnoeuu, !HIII'IlHIUI cnoeu W xoroporo c.nyu! waB:Topnpoc!paHcuo 
rppml cnoHTaBBo nepy.eHHHX cxwe!plll . G G" ( lf 1 R) no rpynne JlopeH­
ll& ~o~HYX CBKKeTpHI (!.e. xarrcoBCKHe :Bos6y~eHHH 1 Taxoro.nona· 
OTCJ!CTByn!), 8 JCXOBH9K ero cy~eCTBOBBHIIJI - p9]:tYKUBH CTpyKTyp­
HOI rpyrinH acco~HHpo:saHHoro c T(X) pacc.noem~a Ka'l'epHaumn: no­
nett x rpynne JiopeHua. YcnoBHe.Ke!pH~Hocu (5) a:enae!ca aHaxoroM 
ycnO:S_Ifi (2) KOB8pH81!THOI Tp8HCJIHnHOHHOR BHBBpHSHTHOCTH xurrc-:> ,, . . ' 
-I'OliXCTOHOl!CROI'O E8KYYKHOro noJIH, O!KYXB cne]:tyeT, ~TO SIBmTei-
HOl!CK08 lf9TpHqecxoe no.ne C8KO.nO cede yxe R:SJIH9TCH TBKHK BBKYYK­
HHif no.nelf. 0XHBK0 1 :B O!JIH~He OT cnyqaa BHY!P9HHHX CHKKeTpHI, 
9~0! :saxyyK He xurrco:scKHI. STo o6yc.lloBneHo cneUH~Hxoa npocTpaH­
C!:BeBHo-:spexeHHHX CHKK9TpHI, KOTOpHe npeo6pasyDT He TO.li:&KO IIOJie­
BHe WJHXUBH, Ho z onepaTopH~ -~acTmn: npous:soxHHX, a:s.na~ecH 
B9K!Op81fH :B K8C8Ten:&~ IIpOC!pBHCTl!8X. OXHBKO STH_BSKTOpH HJI9DT 
CKHC.li ~BC!HHX npOBBl!OXHHX TOn:&KO B rO.liOHOMHHX CHCTBMBX OTC~eTa~~ 
B H6I'OJIOHOKBOI CHOT9K9 OTC~9T8 1 xorxa K9TpH~9CK09 none npHB9]:tBHO 
K Me!paxe IIHmcoBcxoro, BexTopu 'OA= h.f~"" BKJimallT :s .ce6& xoKno:: 

· 1!6HTH ~9'fPBXHOrO rpBBBT8UIOHHOI'O nona. S'fo OSHaqaeT, ~TO COClCT-· 
l!9HHO rp8l!HT8UHOHH09 none, Rp9XCT8B.liJI~ee C060I rOJIXCTOHOBCKH9 . 
O~KJIOH9HBH nce:B]:tOpHK8HOBOI ~eTpHKH OT K9'1'pHKJI MHHKOl!CKOro, HHKB­
KOI xaxz6poBxol B o6~eK c.nyqae ydpaao 6HT:& He uozeT. S!o H o6yc­
noBnHBaeT ero ~HBKH~9CKBI XBpBKTep KBK H9HHBBpHBHTHOI'O BBKYJMB 
B IT JipOC!pBHCTBEIHHO-BpelleHHHX CHW9TPHit. H odecne~HB89T ero Ha6-
liDX89KOC !:& o . 

I'p8BHT8UBOHH09.1IOJI9, BHBnOI'H~HO XHrrc~ron]:tCTOHOl!CKHK nonHM 
l!HyTp9HHJIX CHKK9!pHI, KOZ9! 6HT:& npe]:tCTBBJI9HO KBK KOJIJI9KTHBH09 
IIOlle /8/. Jllm !BKOrO nou B xatiec!:se 58Tp8BO~HOI'O KOXHO Bll:dpaT.:&, 
HBIIpHKep, ]:t9IC'1'BHEI 1 CO~epza~ee 'l'On:&KO KOCMOnorz~eCKHI ~eH· SJ~ 
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= J v=j J\ clx • S!PW&XUBH08 1:6 ;~~;elc!'BK8 S11f{, no:nyueKoe KH!'~I'­
PIPOB8HI8JI jt no BC6K Ka!epHaX~BBK no~, npeXC!'aBHKO B BH;II;6 pa­
.;11;8 no c!'eneuRK !'euaopa KpHBHSHW R rpan!'aiUIOHHoro noxa, peryxa­
pxao:aauHSe K08!.MI~6HTH KO!Oporo 88BIC.II!' 0!' KO]t61ll Ka!'epHali~HHX 
noxal. B 'IJ8C!'HOC!'H, nep:aHA no C!'6Jl6HI n qxeu 3!'0I'O pa;~~;a BOCC!'a­
HaB1!11BaeT I'llneiep!-B!HIITeluo:acitoe xeitCTBKe OTO, HO c HWIU~po­
:aaHHoA rpa:ana~U~ouuol nocToaHHoR /8/. S~lf a:B1IHBTCa: xelc!:BKeK 
;II;XH Kl38H!'OllOI I'p8BHT8~1. flpl STOK, l3 O!'XI'IJH6 0!' XHI'rc-I'01I~TO­
HOJ3CKHX noxeit BlfY!p6HHIX CIJIJI6Tpll, 1IJJCiOe rpa:BH!8I\KOHH06 noxe 
JIOJ:6T ClHTD ll3H!O sa KJI8CCI'IJ6CltHl :aaxyyx, a xPYI'H6 no11a Ciy~T 
paCCJ18!pH:BaT~H K8K KBaHTOBH6 l303K,1~6HHH Ha;zt HHJI. 

Bnep:ase H;ztea: o rpa:axioue xax rox;ztcTouo:acxol qacTaqe, O!':Be­
qa~el Hapy.eHHD 1!0p6Hq6BCKOI HHBapHaH!'HOCTH 13-Sa HCKpKll1I6HHH 
llpOCTpaHCT:aa-:Bp6M6HH, Cia.a BHCKaSaHa B .C6p8XJIH6 60~X I'O](OB re!-
36HCieprOJI H HBaH6HKO npH OClCy:&]t6HHI BOSJIOJ:HO! CBHSK ICOCJ101IOI'll­
qecKIX H :aaxyyKma aCHMJI6TpHI. 

Oua ClH1!8 l30SpOZ]t6Ha B ?~e rr. B CllHSH C npBM6H6HJI6K M6-
TO]t8 B61IHH6IHHX pea1IH38~1 (l38pH8H!'8 HH;IJ;YqHp0l38HHHX llp6]tC!8l31!6-
HKlt) rpynn ,JVIH OnHCSHKH CnOHTSHHOI'O Hap1J116HHH CHIOl6!piiJI. 

He1!HH6IH06 npe]tCT8B1IBHHe rpynnH E7 C!pOHTCH B npOCTp8HCTB6 
npoxa:ae]teHKa: Wp X G/P xax KOKCiBHal\Ka: xxueluoro npe]tcTa:axem!a: 
xapTaHo.Bcxol no;~~;rpynns P rpynns G :s uexoTopoK npocTpaucue Wp 
H llp6,11;CTaBJI6HHH (T 1!6.BHJIH C](BHI'SJII .B ~SKTOpnpOCTpaHC!.BBG/P/22/. 
QC)yquo OI'p8HK'l!Hl38DTCH paCCMOTp6HH6K K81IOI 0Kp6C!'HOC!K 6](HHHqH 
rpynnH 6- , S1!6K6HTH KOTOpOI KOI'YT Cll:lTD sanHC8HH B 8KCJIOH6Hqli-
8JIDHOI wop we 8 =(exp u.:>IJ p ' I',11;6 p E p ' a I -. I'6H8pll!Op G ' 
He npzua,JVIe:&ali(HI L ( P} • HexxueAuoe npe;ztcTa:BxeHKe xozer CiHTD 
llOCTp06HO .B .BH,11;6 

6-~.3: Wp:x G-/P31i""==Ua+Gp+w~~.+o~t~! (6) 

r;zte (Vv + W
1
)E6/p, a O"p1 

E Wp uaxo;ztHTCH Hs :aspazeHKa (exp tV1l} p-: 
= ~ ( ~~.x p tv l), 'J h-:: pup. B onHcaHHH cnourauuoro uapymeHHa: CHKKeT­

PHIII rpynnl:l (r ]tO IIO;ztrpynnH p napaK6Tpl:l W TpaKTYilTCH KSK I'OJIJt­
C!'OHOllCKJie lJ8C!'lllqH, Hll6Jlll!H6 B OClDt6K cxyqae H6.l'.IHH6IHHI saKOH G -
-npeoeipaso:aaHKJ.l. PasxozeaHe ( 4) no11a E) BCi1!HaH P-HHBapHaH!'Koro 
BSKYYJIS ~ Hl3JIH6TCH npHM6pOJI H61IHH8IHOI p681lH88qHH (6). 

To, qro JI6TpMqecK08 I'p8BHT8~0HH06 no~e B03HHK8~T IlpK .llOC!'­
poeHHH H61IHHeimrx pea1!Haaqxl rpynnH crL~(~ 1 R), Cll:l1IO :snep:s&e 0!'-

~· 
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K6~6HO l! paeior&X /23,24/. B Jl1!8H6 cnoH!'&HHOI'O H&py.SHIR CIKM6T­
pKH rpyiiml G L +(If 1 R) • !paxroBn rpaBna~onoro non xax rOJf,l:tcro­

aoBCxoro aror Bonpoc no~oeiao acc~exoBaxca Heexaaox /25,26/ • 
0XU8KO 8!8 rpaK!Ol!K8 OCH0l!&B8~8C~ ~i H8 HSOKO~H8K6 npOCTp8H­
C!B8 DC6B;II;08BKJIIXOB&X G~aela&x wopx B R~ • taxTopnpocrpaHC!Ba 
6-G"(lf 1 R) /SO(?J, i} , Hraoplpya. reoxnpnecixJe acnex!'K .rp&Bna-· 

~·· c nos•~· reOK8!plqecxol wopxyxapOBKI KT Ha xwrrc-ro1l)l;cro­
BOBCxyD npBpOXJ rpa:ax!'an~oaaoro noxa Ciano yxasaao H&JIJI /2-4/ • 
TpaJ!xaaox /27/. Dp1 a!'o• KH 1cxox-• aenocpexc!':saHHo 18 npBuq~­
noll O!'Hocuex:r.aocTB • SDBl!8ll8H!'HoC!'JI, pewopK,TupyeJIHX :a Tepa~ 
aax KT • paccxoeBHI• · 

ll&XIIK · !'8llap:r. KpB!DI 8H8JI:I3 H8KO!Op&X OCHOBII&X KUBCipo:soq­
ma: KOJt6llel rpau!'&n!B. Dpuexe•. !l!leixa~ npoc!paac!'BeHHo-Bpe~~:ea­
ma: rpynn, q~J K81llelpOBOqHHe MO;lt6XI llp6!'88XYm! H8 ODHC8HH6 rpa-
liU8qlll! 

S0(3, i) -~SO(lt, 1) 
. ! ~ ~ .. ~ . i 
6L-t-l t,, R )~ GMif,R)~ GL (!>, R ), 

rJ;e n 0608H8'1J86! rpymry Ilyamcape. . . 
Kui!SpOBO'IJHH6 JIO;lt6.11 JliiH81BiiiX rp1Jlll 50(3,1} ,. GM4, R) 

OCHOBKB8m!'CH H8 BX p88JII38IUII KBK rpyun rOllOHOQI CBHSHOC!'I B8 
xacaTeJIDHOM pacc~oeHKB T (X), C!pyuypEaa rpynna KO!oporo pe;~J;Y­
~po:saaa x rpynne lopeuqa. OHI oxraaxo:a&K oeipaaoK co,11;ep:aar nce:a­
xopHxaao:sy Ke!pxxy, oeiycxoBxeaaym a!'ol pex;yKIU~el, ao paaRJ'l!&D!'CH 
CBHSHOC!'HKI, npiBOX.ff COO!'B6!'C!'B6HHO K reOKarpHRK Slam!eiHa - Kap­
!'aHa B ~BrTOH8. 

Ka111Cipo:aoqme MO;D;81!1 a~ama: rp1Jlll n, 6 A ("' ' R ) npex;yc­
xarpBl!Sm!' paccworpeHJe a~HHHWX paccxoeHII (cK. §5). 0! xaxKCipo~ 
BO'IJHHX JIOJ(6J16I JIHBBIHHX rpynn OHB.O!'JIKqaD!'CH !'6K, .q!'o rpaBHra~H-' 
OHH08 T6!p8XH06 noxa B HIX nHTaDTCH C!pOBTD KaK K81IIClpOBO'IJH06 
DOlle I'pynnH !p8HC1IH~HI. BapHaH~SJIH a~HHHHX K81lHCipOB0lJHHX T60pHI 
rpaBHT&I\KH HllllHD!'CH H KaJIHCipo:aoqBHe wo;zte1IH.llHHeiHHX rpynn S0(4, 
1), (7l.,(5.,R), KO!Opse CTpOHTCH HS :sexropHHXpacCJI06HKHX, HO ·. 
CBe,ll;eHHe xoropHX K KT rpynnH DyaHKape !peeiyer cooT:seTc~By~x 
YC~OllHI p6;1J;YKqJIH H.npHl!O;ztH! K DOHl!JI6HMD ;ztoda:BO'l!Hax XKri'COl!CKBX 
H I'OJI](C!OHOBCKBX noxal /28-30/. 
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§4. Ka~•6poBoqHaa ~eopwa rpynns Iope~8 

KH nOK838XB, q~o BHnOXHeHBe DpH~nOB O~HOCH~eniHOO~B H SK­
BIBaKeH~HOC~H Henoope~0~8HHO DpHBO~~ K KT rpynnu lopeH~8 0 
pao .. peHBeK rpJIIIIli Jlope~8 ~oqma: onKe!pHI ~o rpyririR 6L+(~,R) 
cnOH!8HHO H8p,.eHma: OHJ(J(e~pal. Te11 08)()()( 3!8 Teopua HBnneToa 
KIKIK8~iHOI K8XB6pOBOqHOI K0~8~D, KO!Opaa BKXmq8e! B oe6a orO, 
HO, qfO B8ZHO O!K8TH!i1 He OBO~!CR X Bel, 8 OOBn8~8e~ 0 !eOpB­
el Sltml!eiHa - Kapnua rpaliK!BitJIH c xpyqeuxeK ./3! ,32/. 8!8 ~eo­
PBK H8q8xa p83BHB8!iCH xax 6XIZ8IIee o6o6~8HB8 oro c p860! Kap­
!8H8 !922 I'., HO 38!0)( 6HX8 00!8BX8H8 1 I'X8BBHK 06p830K nO!OKJ, 
q!O HC!OqHliK xpyq8HIR - CnHH - !Or~8 8.8 H8 6an O!KpH!~ 0H8 C!8-
X8 B03p0~8UO.il B K0~8 .IJO-X I'O~OB, HO OKOJN&!eJIDHOe DpiSH&HHe 

. no.nytiWia o pasmtTKeM KT rpamtT~. xor.JUl xpy-qeHKe 
0Ra88Jl00i H80T~ElMlleMOI 'qS.OTiiO STOI T80plm, nooxo.m.ey He 
HBSXOOi rpynnH, KT KO!OpOI OnBOHB8n8 ()y qH~!YD rpaBH!8ItJID. 

K8x H BO Boaxol a~IHHO-Metpaqeoxol teopHH,B teopHB SIKB­
!eiH8 - Kaptaua BOBKOZHY ~a Bapaau~a BH6opa ~HaMzqeoxax nepe­
K&HBRX. B nepBOM - B!o KetpJlqecxoe none 9 1 xanu6poBoqHoe noxe 
r ; CBR88Hlllle Y01IO:BieK ll8!pHqHOOU (5). Bo B!Opo• ll8plaH!8 

CB.il8i (5) p8spem8e!CR, B pesy1ILT8!e qero OB.ii3HOC!i r pao~enKHe!­
OR Ha OHICIOllll KpKC!Om«Pe:n.a H ,!eHBOp KOHTOpCBH K ' r=U+ K ' H B 
K8UC!B8 HeS&BIIIOHIIWC ~HH8MHqeoXHX nepe.u:eHHHX BHC5Hp8MO.il !eHSOp-· · 
HHe BenzuHH g 1 I< • B nepBoK BapH&H!e :n8rp8HJt111aH !eopHH Bypa­
zae!OK qepea !eHSOp KpHBHSHH nonBOI OB.iiSHOC!H r • BO B!OpOII C1IY­
qae ero KOZHO BB.ii!L B BH~e 

L= L'P+ L3 + Lk, (?) 

r~e L 'I - xarpanHaH Ka!ep!llanma: no:nel, L,t - :narpaHDaH o!­
~eniHO rpaBJ!aqHOHHoro no11.11, a L1< - xarpaHZ!aH noxa xpyqeHHR. 
B O!XBqJe O! nepBoro oxyqaa~ rpaBB!8ItJIOHHoe noxe 1 none xpyqeHB.a 
KOry! BXO~H!i B !8KOI n8rp8HZH8H (?) He38BBCHK0 1 B qaO!HOO!H~ 
xpyqeHHe C XOHC!SH!OI B38HK0~8IO!BIH, O!XHqHol 0! rpaBI!8ItJIOHHOI; 
H8DpiK8p, 3H8qJ!eXDHO 6onimel, q!O ~en88! BOSKOZHOI rBnO!EISY 0 
•ciXiHOK"xpyq&HHH. 

B otuue · O! KT BHJ'!peHHHX CiiKK8'fPHI,B KT BHemHHx CHJ(J(&!pHI 
HKee!o.a Boer~a ~a !Hna xanH6poBoqHHX npeoc>paaoBaHHl. ITepBHI 
o6ycxoE~eH npeo6pasoBaHHHKH a!xac8 paocnoeHHa ~ MaTepsaxiHHX 

~· 
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no~e~, a BTopol- aornaoa.xaoaTeniHoro paconoeHH.a. 9TH aTnaos ax­
BHBan!mTHH, HO He oc>asaTen:r.HO COBn.a]J;aJO!, nocxonixy ~snsqfiiDl enol 
A MOXeT B006~e He ]J;Onyoxa!i Hanope~eBcKHX npeo6pasoBaHRfi. 
~eHHO !aKOB CnliiHOpH06 paccnOBBHe ()uno @aRTzqeOKH paCCMOTp6HO B 
!929 r. B padotaX ~oxa, HBaHeHKO, Be~~H, H HSBeO!HHe KOS~H~HeH­
TH eDKa - HBaHeHKO npe]J;OTaBnHJO! 00601 nopeH~eBCXHe CBHSHOOTH B 
TSROM paccn06HHH. ITOS!OUJ ~a· STHX THna Ra~H6pOBOqHHX npeo6paso­
B8HH~ HeaaBHOHMH H npHBO;ll;HT K pasHH¥ aaxoHaM ooxpaHeHHH. ITepBHI 
·- K !OX]J;BCTBaM HeTep, 1']1;6 TOR CHMMeTpHI MaTepHaniHHx noxal, 00-
0!BBTOTBYD~a rpynne nopeH~a,- STO CnHHOBHI.TOK, a BTOpOi- K. 
88KOHY C0xp8H6HK.il TeHSOpa 3H6pl'HH. 

To, uo IlCTOtiHHKOM non.a KPYqeHHH HBX.iiBTOH onHH waTepsan~. 
nonel, ]J;Bnae! 61'0 OY~BCTBOBaHHe OC068HHO npaB]J;OITO]J;OC5HHM.llpe~CKa-

3HBa8TCH p~ HHTepecHHX s~eRTOB, cBaaaHHHX c KPY"leHHeM. Han­
pswep, OHO MOX6T.BU3HBaTi OO~HnXH~HH ITp8BOI'O Ill neBOI'O HBJ.tTpHHO 
(;ll;EI Ca6C5aTa), npOTHBO;ll;BICTBOBa!i o6paaOB8HHD rpaBHTa~HOHHHX CHH­
rynliPHOCTBi!, onoco()CTBOB8Ti @opMHpOBSHJIIIO. 11 111H@JIH~HOHHOi!" p;e CHT­
T6pOBCKOi! C!B;ll;HH paHHB~ BoeneHHOi! (B.ITOHOMapeB, IT~llpOHHH), BH­
mep;mel oent~ac Ha nepBHli nnaH c TOtiKH speHHa y;u;oBneTBopeHHH uo;u;e­
n.au rpaH;D;-q6~e]J;HHBHHH /7/. Oco6eHHO BaxHo~·npe]J;oTaBnaeorca oe5Ha­
py:m:sBmaac.a CBHSi xpyt~eHHH o He~HHBliHH¥ 4-onHHOPHHK BaasKo~elcT­
BHflM /33/, no OTHOillBHIIIO K KOTOpOUJ OHO . .fiMHBTC.il KO~neKTHBHW no­
neM (IT~ITpOHllH, A.l'B03]1;6B). 8TO BSa~U.!O;D;6~CTBH8 6uno nonOlltBHO B 
OCHOBY 6;1l;HHO~.H6~llH6!.iHOl1 T60pllH rel!aeH6epra- ~8H6HKO 50-60 rr. 
Ce~qao HHTepec K H6yY.B03pO;ll;HnCH KaK K HJIISKOSHepreorHqeCKOUJ npe­
]J;eny BSaHMO]J;ei!cTBllH noope;ll;CTBOM xaxsc>poBOtiHHX nonel. Ono paocuaT­
pllBaeTca B pa]J;e. npeOHHHX MO]J;enett, C HHM CB.ii38Ha BOSMOlltHOOTi @aso­
BHX nepeXO;ll;OB, OTBeTOTBeHHHX, BOSMOXHO, aa yp;epX&HHB RBapKOB. · 

Henoope;ll;CTBeHHHK oc>o6~eHHeM KT rpynnH nopeH~a .aBnaeTo.a KT 
rpynny 6 L { 4 'R) ' KOTOpaH ]J;OC5aBX.ii8T B OB.iiSHOCTD r ltOWIOHBH!Y Q 
HeueTpHt~eoxoro nepeHoca, OTBeqammym HenopeH~eBOKHM reHepaoropau 
6- L t 4, R) • S!o HapymaeT npHH~Hn SKBl!BaneHTHOCTH H, B t~aOTHOOTH, 

npHBO]J;HT K cnOlltHOC!HM ·c onncaHHBM CnHHOpHHX nonel! B !8KO!.t TeOpHH •. 
Ero corp oaT B paMKax nenHHeiHoro npe;ll;OTaBxeHH.a 6 L ( ~, R) Ha ita pax 
(If'~~ ) , CnHHOpHOI'O l'l rpaBBTa~OHHOI'O noneit, 1']1;6 Q p;eiO!Bye~ 

!OniKO Ha rpaBH!S~HOBHOe none. 8TO nzmaeT none Q HCTOqHHKOB B. 
nH~B MaTepHan:&HHX noxe!.t. Q. ;D;O~lltHO. HllB!D. CBOIIl HCTOqHHKOil. T8K. 
HSSHBaeWHI ;ll;HnaTOBHHi! TOK HnH I'HnepMOMeH! /34,35/, HO 61'0 @HSH­
ti6CK8.il HHTepnpeTa~H OC!ae!OR noRa HEIHCHOI. 
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§5. Kamu5poliOliHBH TeopHH _rpYJIIIH llyamcape 

KT rpynns Ilyamcape C5wra nPe;lt11ozeaa ll Hallaxe 60-x ro~oll ma­
uoa, Kx66xoK, B.~oxoliHK xax o6o6~eHHe KT rpaliHTB~H YTHHMH. OHH 
HCXO~U HS COllna;l{6HIIIH T6H80pHOrO lllll;l{a KBJIHC5pOliOliHOro nOJUt, rpyn­
llH TpaacxH~I Aq c TeTpa~HHK noxew H cTaliHJIB ~ex~D noxasaT~ ax· . t': . . 
T0~6CTli6HHOCT~. BwecTe c TaM nocTpoeaHe KT rpynna ITyaHKape xa-
saxoc~ liBXBHM H CBKO no ce6e, nOCKOJI~KY 8!8 rpynna HliJIH6TCH @yH­
~aKBHTB~HOI ~HaKillecxol rpynnol CTO~ 

0;l{HaKO TBKOe nOCTp06HH6 CTOJIKHYJIOC~.c Tpy;l{HOCTDD1 liRSBBHHOI 
l!ll6HHO cne~lj)HKOI rpynns llyaHKape KBK ~H81lHli6CKOI rpynna. S!a 
cne~Hij)IIIKB COCTOIIIT ll TOK1 liT0 1 ll OTJII/IliH6 Of npeoe5paSOB8HHI liHYT­
peHHHX CHilll6Tpllll H CnHHOliRX npeo6paSOllaHHI rpynnH~Opea~a, KO!O­
pse lrt8M6HHM nOJI6BH6 iJ)YIIR1UfH B TOliK6 1 ~HHBKHli6CKH6 Clrtllll6Tplr1H pe­
BJIHSYD!CH ~Hij)lj)epeH~HaJI~HSKH onepaTopalllll, KOTOpH6 1 C O;l{HOI CTOpO­
HU1 UOXHO paCCKBTPHBBT~ KBK onepaTOpH KOOp;l{HHBTHHX npeoe5paSOB8~ 
ami, c ;l{pyroi-KBK onepaTops nepexo~a H$ TOliKH ll TDllxy. B .nxo-
cxou npOCTpaHCTB6 oe5e 8TH HHTepnpeTB~HIII 3KBHBBJI6HTHH1 HO pBSJIH­
~BDTCH B npOCTpBHCTll6 CO CBHSHOCT~D. 

ABTops nepBHX pae5oT no KT rpynns llyaHKape npH;l{epXHllaxrrtc~ 
KOOp;l{HHBTHOI HH!epnpeTB~H, H K JIOKaliitSB~H X0p6H~6BCKHX CDitHOBHX 
npeo6p830BaHHI ;l{OC5BBJIHJIIII JIOKBJIHSB~HD KOOp;l{HHai'HHX TpBHCJIH~I 
x~~ X~+QM(x). llocxe;l{HHH npHBO;l{HJIB K rpynne o6o(eKOOp_~HaTHRX 

npeoe5paSOBaHHI 1 KO!OpaH HS YCJIOBHH COrJIBCOBBHH.II CHCTeMH ltOOp;l{H­
HBi' H CHCT6MH Oi'CliBTB HH~HpOBBJIB B CBOD Ollepe~ nO;l{rpynny ro­
JIOHOMHHX (oe5~eKOliBpH8HTHHX) npeo6paSOBaHHI KaJIHC5pOliOliHOI rpynnH 
GL(~ 1 R.)(X) , xoTopae, ttax olleliK;l{Ho, ae HMem HHllero oe5utero c 
xaue5pOBOliHOI rpynnol TPBHCJI.II~HI n (X) • 

IIpo~emaliocT"poelmi! KT rpynns IIyaHKape, ocaoBaaaaa aa HH­
TepnpeTa~H TpBHCJIH~HI KBK nepeXO~OB HS TOliKH B TOliKY

1 
C5W18llp6~­

JIOZ6Ha ~.XeJieK H ;l{p. /3!,35/ H BKJlm'IIBJIB B cee5a, nOMHMO 06Rt~HOI 
JIOKBJIHSB~H rpynnOBHX napaMeTpOB 1 88Meay ll BRpBXeHHHX ~ reHe­
pBi'OpOB rpynns .liBCTHHX UpOI/ISliO;l{HHX 0('4.. HB KOBBpHBHTHHe. 0~ (}t<- ~ 

1 

r;l{e r - H6KOTopaa xopeH~eBCKBH CliHSHOCTD. 0;l{H8KO Dl'< He HBJI.IIM­
CH reaepaTOpBMH JIOKBJI~HOI rpynnH IlyBHKBpe, XO!.II C5a nOTOM1

1 
.liTO 

He y;l{OliJI6TBOp.IIDTCH ee KOMKYi'B~HOHHHe COOTHOm6HH.11 1 HBDpHKep, 
[01"-, I).,.] ::F 0 . Anops Taxoro no;uo;l{a caMH rollop.aT o HeJI xax o 
KBJIH6pOBOliHOM 1 TOJI~KO ll H6KOTOpOM H6Tp8;l{H~OHHOil CMHCJI6 /35/. 
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CTBH;l{BpTHa.ll CX6Ka KT MOX6T 6HT~ npHil6H6Ha K_rpynne IlyaHKape, 
eCJIH ee-paCCMaTpHBaT~ He KaK ;l{HHaMHli6CKyD, a KaK a6CTp8KTff.YD 
cTpyxTypaym rpynnj 111 rpynny roxoHOKHH aettoToporo alj)lj)aaaoro pac­
cxoeHHH /36-39,30/. B TaKOM paccxoeHHH uoxeT 6HT~ BBe~eaa I-lj)op­
ua CB.IISHOCTH 1 KOS~HUHeHTH KOTOpOI 6y;l{y! COCTaBJIHT~ K8HH6pOBOli­
HH6 non.a rpynna IlyaHKape~ STa CliHSHOC~D KOXeT 6HTb pas;l{eJieHa Ha 
;!{Be KOMnoaeHTH, A=AL + Ar, r;l{e AL HliJIHeTc.a xopen~eBciCoit cll.asno-

. cum, a A1= A~ Ta u X 1'\ - I...q)opKa co sHalleHIIIltKH B · B6KTopaou npo­
cTpaHCTlle R4 , xoalj)lj)HUH6HTH ~oTopo~ HliJIHMCH xanHCipOliOliHHKH no­
JIHMH rpynna Tpancxa~Hit T. Hccne~eu CBH3Hocu AT. · -. 

IlDCKOJI~KY lj)aiCTOpnpocTpaHCTliO n I so (3, i) rOK60MOpt}iHO R4 ' 
liCOr;l{a cymeCTliY6T rJI06aJI~H06 C6'16HH6 () paCCJI06HH.II Ha lj)SKTOpnpo­
CTpaHCTBa n /50{3;1)Ha;l{ napaKOMnaKTHOI C5aao~. Tor;l{a B .AT MOlEHO 
lla;l{eJil4'l'D ;!{Be ICOMIIOHeHTH, A1 -== Acr + h~ Tc; ·, r](e A~r= d G"" onpe;l{ex.a­
eTCH ms ycxoliJ,'Ifi (d- Au-) G' = 0 • Olle:BH;ZJ;HO, TITo HKeaao A <'5 OTBellaeT. 
88 HeO~HOpO](HYIO llaCTD KanH6pOliOliHWC npeoe5paso:saHHI TpaHCJIHIJ,HI 
CliH3HOCTH A-r , TOr](a KaK t}iOpMa hr l4HliSpH8HTHa OTHOCHTeHI:.HO 
STHX npeo6pasoBaH!4it. Eonee !Oro, BH60pOM TPSHCJIHIJ,HOHHOil KanHC5-
pOliKH xoMnoaeaTa A<r CliHaaocTH AT llcer](a uoxeT 6aT~ y6paaa, a 
cllaaaocT·~ A1 clle](eHa K TeTpa](ono;ZJ;o6Hol cocTaBJiaDme:R hr . _ 

~l4KCl4pyeM 3TY KSJIIII6pOliKy. Tor~a MOXHO ycTaHOliHT~ COOT:BeTCT­
:8146 uellt,1(y CliHSHOCTMl A ll a~IIIHHOM paccxoeHHH H napo~ ( AL, hr j , 
COCTO.IID{6~ 143 JIOpeHIJ,6liCICO:R C:BHSHOCTI/I B KacaTeHbHOM paCCJI06HHH H 

R'C..suallno~ lj)opMo:R hi Ha X'1: 

A-= (AL hr) P= ( R Dhr). 
.. 00, oo' 

I . 
r;ZJ;e CllasnocT~ A 111 ee KpHBHSHa ~ npe](cTa:snHDTCH (5.5)-MaTpH~a-
MH, ](6~CT:BYDl!lHMH liB CTOJICiiJ,H (1) 1 '2EJ<~, a 0 PI P._ OCi03HSllaM CO~ 

0Tli6TCTB6HHO KOllapH8HTHYD.npOPI8liO;ZJ;HYIO 14 KpHBHSHy, OTll6llaDlltlll6 
c:sasaocTH A L • BH;l{Ho co:sna;l{eHHe Teasopasx panroll noJIH hT 111 TeT-
pa;l{noro nomr h • Ho MOXHO Jil'l PIX OTOJ!t;l{eCTBIIITD? . . . 

!IOJI6 hT onpe](eMeT H9KOTOpH9. Jil4H6itHHe 0T06paxeHBH. h
1
(x}: 

T-x ~ Tx xacaTe~HHX npocTpaHCTll Tx ll Kallt,1(o:R TOliKe. )( E X .• 
0THOCHTen~ao HeKoToporo aTJiaca paccnoeHH.a T (X) oao npe;ZJ;cTaliJIH­
eTc.a.ceuencTBOM MaTpHliHWC noJieit {hT;j, ](eitCTBYIDDtHX, Ka~ Ill T6T­
pa;l{HH6 nona t hi ~~ B npOCTpaHCT:B6 i'lllnHliHOrO CHOH R,'t paccnOeHHH . 
li(X) • 0](HaKO npH KaJIHC5pOll0liHHX npeo6pasOBSHHHX (npeo6paSOBB­

HHHX STJiaca) noJie hT H3MeHH6TClt KSR hTi--? .g hy, ~-f, TOr;ZJ;a KaR 
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hi.-'.> ,th l • 9!o p&B:IIH'!IH6 H He UOBBOJIH6T OT0~6CTBIIIT:L KBJIH6po­
BOqHHe nona rpynnu TPBHCJIH~A C TBTPBXHHM rpaBHTB~OHHHU no:neu, 
nocxoXLxy, 6y~yqH ycTaaoB:neHHol B o~aou aT:nace, xx To~ecTBeH­
HOCT~ uapymHTCH npm nepexo~e K ~yrowy aT:nacy. Kpoue Toro, xa­
lll6poBOliHHe nona hr UOryT 06p811!8TDCH B 0, liTO He~onycTHUO ~H 
TeTp~BHX nOJiel, Tor~ xax nocne;D;HHe, B CBOil oqepe~, onpe~e:ne­
HH JIImD C TOliHOCTDil ;1!;0 JIOpe~eBCKHX npeo6p&SOBBHHI. 

Taxa• o6pasou, ¥H BH~, q!o H B cTaH~apTHol KT rpynns lly­
aHKape npH~8TD rpaBHT8~0HHOyY ROJIIl CMHCJI KBJIB6pOBOqaoro no:nH 
rpynns Tpaacna~A, qTo uorno 6s 6HT~ am.TepaaTKBoit ero Xl'II'rc­
-ro:n~c!'oHoBcxol TpaKTOBKe, no-Bz~ouy, He y~aeTca. 
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I know that Professor Dimitry Blokhintsev will be sorely 
missed at Dubna. He will also be missed-by his colleagues all over 
the world. His contributions were great. I shall miss him as a 
physicist, a colleague_, and a friend. Dubna will not be the same 
without him. 

Edwin L.Goldwasser 
President of IUPAP 

H 3H81l, QTO np()(peccopa JlWHTpRil Ii1IOXHHileBa Be 6y.n;er XBaTaTL 
B AJ6He, He 6y.n;eT XBaTaTb ero H K01111eraw EO BCBM MHpe, T8K Be11HK 
6H11 ero BK118,1( B HayKy. MHe T8KXe He 6y.n;eT XB8T8Tb ero RaK ~H3HKa, 
TOBapHnta H .n;pyra. A )fy6Ha 6es Hero 6y.n;eT COBCElM He Ta. 

0 
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3.n;BHH n.ron.n;~accep 

Ilpe3H.D,eHT HlliiAII 

I have known well, and I remember vividly our clos~ collabora­
tion when he was Director of Dubna and I Director of ~ERN.· He was 
a wonderful colleague and an enthusiastic scientist. He and I were 
trying very hard to increase the scope of_ collaboration between 
the United States, Western Europe and the Soviet Union, and I do 
believe that with his energetic help we have achieved a number of 
successes in this respect. 

The Soviet physics community and also the world community of 
physicists have suffered a great loss. It is up to us to tr~to 
continue his efforts in physics and in international collaboration. 

Victor F.Weisskopf 

fl xopomo noMHil Hame TeCHOe COTpy.I(HHQBCTBO, KOr,l(a Jl.n110XHHilBB 
6H11 .I(HpBKTOpOM 06T>e.I(HHBHHOrO HHCTHTYT8 Jl,I(BpHHX HCC11B,It0BaHHtt, a II 
.n;Hpeuopow I{EPHa. 

OH 6H11 3aweqaTe11bHHM K01111ero2.H yqeHHM-3HTY3H8CTOM. 
Mu nuranHCb MHoroe c.~tenarb .n;nn ynyqmeHHJI corpy.n;HHqecrsa wex,~ty Coe.ltH­
HeHHHWH llirarawH, 3ana.n;Rott Esponon H CoBercKHM CoDsow. 

fl Ra,l(eDCb, QTO C ero 3ReprHQHGn nOMombD MH ,ltOCTHr11H 3H8QHTe11b­
HOro.nporpecca B 3TOM OTHOWBHHH. CoBeTC~He '¢H3HKH, KaK H ¢lf3HKH BCero· 
WHpa, HcnuiYBaDr 6onbmyD norepD c ero cwepTbD, H MH Oy.n;ew crapatbCll 
npO,I(01138Tb ero yCH11HJI B ~H3HQBCK02 HayKe If B MeX,I(yRapO,I(HOM COTpy.n;RH­
q ecrse. 

BHKrop BattcKon~ 
KeM6pR.n;JK, Macca-qyceTc, CiliA 

0 
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Professor D.I.Blokhintsev played a leading part in establishing 
the initial scientific excha~ges between JINR and CERN nearly twenty 
years ago which payed the way for the subsequent collaboration 
between CERN and many researoh institutes in the Soviet Union. We 
remember also his vuluable contributions at international conferences 
and.at· the early Riga-type meetings initiated by JINR and CERN. Both 
the Joint Institute and the Community of Soviet scientists have lost 
an outstanding physicist famous both for hi~ contributions to 
theoretical physics and to international understanding. 

J.B.Adams 

L. Van Hove 

Ilpo4Jeccop Jl.lLEJIOXHHU6B Hrpan BS,n;yntylO poJII, B yctaHOBJ16HHH 
nepBHX H~HX odMeaoa we~ Od~e~HHeHHHM HH~tHtytow ~~epHHX 
HCCJie~oaaaH~ H UEPHoM,npH~SHTsn»Ho 20 ~eT Has~,ROTopHe ·oTRPHnR 
nyth ~a ~anbae~mero cotpy~Hqectaa Mex~ UEPHoM H·MHorHMH HC~e~oBa­
teJihCKHMH HHCtHtytaMH a CoaetcKov Covse. MH noMHHM ero sHa~ BEn~ 
B MElJK,ll;YHapo,rume ROH!lJepe~ H B nepBHe cm.mosHyMH: mna PmtcRoro , 
HHHUHHpoa aaaH e mum H UEPHov. 

OdM~HeHHH~ HHCTHTYT .R~epHHX IICCJie~OBaHHll H Bee COBetCltH.e 
yqeaHe notep.RJIH BH~aDl!leroc.R 4JH3Hita,BeJIHitoro H no BitJiaMM a teopeTH­
qecKyv 4JH3HKY H B M6li:~HapO~HOe B3aHl!.OOOHHli8HHe 1 

A~awc H BaH Xoa 

JKeaeaa, UEPH 

0 
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II 

U.S.citizens greatly regret passing of our brilliant Russian 
colleague D.Blokhintsev. 

N.F.Ramsey 

rpaxMHe CillA cKopd.RT od yxo~e aamero KonnerH, saweqatenbaoro 
pyCCKOro 4JH3HKa Jl,EJIOXHHUeBa, 

H.<I>.Pavce~ 

IIpesH~eHT AMepHRaHCRoro 4JHsHqecKoro odl!leCTBa 

0 

207 



Le Professeur Blokhintsev etait une grande figure de 
la physique et a oeuvre pour la cooperation scientifique entre 
1 1 Un1on Sovietique et la France. 

Jean Yoocoz 

Louis Jauneau 

IIpowaccop BJro~eB BHec Bll.Wlll1Jtlrlic.a: BR.na.zt KaK B @Ismcy-, Ta.K 
H B pasBHTHe Hayqaoro COTP~~eCTBa M~ CoBeTcKHM ComsoM H ~paa­
~eit. 

lKaH J!OKO 
JiyH lKOHO 

Ha~HOHaHbHHI HHCTHJYT, 
HHCTHTYT H~epaol ~HSHKH H ~HSHKH 4aCTH~ 

0 
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The less of Professor Dmitry Blokhintsev is not only 
ours but also of the world of science,at large. 

Tetsiji Hishikawa 

Ilotepa np~eccopa nv:HTpHll EHOXHH~eBa, KOTOpall noCTHrHa Hac, 
ae ton»KO nama, no H Bcero aayqaoro v:Hpa B uenov:. 

TeTCHH HllliUIKABA 

reaepanbHHA ~HpeKtop KEK, HnoaHa 

0 

209 



,:; 

'd 
I'' I 

~"I l'i 
(' 

J'l 
•il 
:!::! 
:.II 

'i 'il 
'II 

li I 

,I 
•·j 

i 
r 

I 

0 r n A B n E H H E 

B.M.Bapoamos, A.B.E¢peMos, B.H,ITepsymun 
~HTPHH Hsanosuq Bnoxunues. OqepK nayqnoft ~eHTenbHOCTH ; • • • • • 3 

.U.H.Bnoxunues 
50 neT COBeTCKOH HaYKH , • , • , , , , , , , •• , , • , •••• , 18 

H.M.<I>paHK 
YqeHNH H HH~eHep • • • • • ••••••••• 21 

B.IT.~enerros 

CTpacTHbiH oopeu sa MHP • • • • • • • • • ••• •. • • • • • •••• 32 

B.C.BapameHKOR 
Tpu~uaTb neT nasa~ • • • • • • • • • • • • • • • • • • • • • • • • 43 

H.M.Tepnos 
0 rre~aroruqecKoft paooTe .U.H. Bnoxunuesa • • • • • ••• : • • • • • 45 

E.rr.maoanun 
MbiCnHTenb H IIOST , , , , , , , , , , , , , , , , , , , • • • • 51 

r.B,Eil,JHMOB 
BcrroMuHaH yquTenH • • • • • • • • • • • • • • • • • • • 52 

B.r.conosbes 
Cnoso oo yqenoM • • • • • • • • • • • • • • • • • • • • • • ' • • • 53 

.U.H.Bnoxunues 
CseT us Kanyru • • • • • • • • • • • • • • • • • • ••••••• 61 

.U.H.Bnoxunues 
HMnYJJbCHbiM "EbiCTPbt:ii" • • • • • • • • • • • • • • • • • ' ••••• 73 

.n.H.Bnoxunues 
Jlse seTBH IIOSHaHHH MHpa , , • , , • •• , • • •• • • • • • • • • 77 

51. A. CMop o~uncJ;uft 
0 KBaHTOBbiX aHCaM6nHX • • • • • • • • • • • • • •••••••••• 92 

B.B.HanHMOB 
BepOHTHOCTHNH IIO~XO~ K OIIHCaHHW HBneHHH, IIPOHCXO~HWHX 
Ha rny6HHHbiX YPOBHHX COSHaHHH • , • • • , • • • , , • • • • • • • .98 

B.H.ITepsymun 
fTpHHUHIIN o6meft TeOpHH OTHOCHTenbHOCTH 
a KOHTeKcTe passHTHH cospeMennoft WHSHKH ••••••••••••• 122 

.n.H.Bnoxunues 
ITpooneMa pacnpocTpaneHHH H renepauuu ssyKa noTOKOM ••••••• J39 

210 
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