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EY,IlYlllEE. HAYKR 

(HeoClio.JtHllO JtH ctpOHTL yi:iopHte.li& 'laCT_Hil Ha Cl6n:imyll · 

3HeprHil?) . 

M;X~Ma.pitol! . 

Pet~i..H.JteT B ocHOBHOlt o ClY.JtY!IIell·cPH3HKH Bl:lcoKHxaHeprH£t.EJIH3-

xoeHOT.JtaJieHHOe ClY.JtYIIIee cl>H3HKH BacoxJ.ix 3HeprH£t mHpoito o6cyx.Jtanoc& 
• I 

Ha npOTHXeHHH UOCJie,JtHero ,JteCHTHJieTHHo 0COCleHHO.HHTeHCHBHO mJIH OCl~ 

cyx,JteHHH ~ xor,Jta· npoextHpoBaJIOCI>. ct{>OHTeJII>CTBO ycKopHteJIH il EaTa-

BHHo 

'l{TOrH.3TOrO ·oClcyx,JteHHfi·UO,JtBe,JteHI:l B CClOpHHKe "ITpHpO,Jta MaTepHHo 

UeJIH ¢H3HKH'BUcoitHx'3JieprH£t" III. Ma~epHanii cClopHHKa nepene'laT~H~
B :atypHaJie· "YcnexH ¢H3H'IeCKHX HayKn/2/ C ,II;OClaBJieHHeK pR,lta CTatel . 

COBetCKKX'aBTOpOB. · 

HO Tenepi>, KOr,ll;a CTpOHteJI~CTBO ycKOpHTeJIH B EataBHH_ ycnemHO ··' · 

3aBepmaet~H H Ha'IHHaeTCH. ero''axcmiyaTailHH - 'ecTe.cTBeHHO· H ·cBOe

Bpeue_H~O BO:iHHKaeT npoClJie'Ma ·cne,Jtyll!llero ~noxoneliHn ycxopuexea Ha' 

ClOJiee BHCOKHe aHeprHH. EcTeCTBeHHO - C TO'IKH apeHHH. nporH03HpOBa.;; ;..;< .. • 

HHH T~H,JteHilHH B' pa3BHTliH. :JiayKH 'BOOCl!lle :~~; CBOeBpewe!iHO no xapaxTepy .. 

OCl'I>eKTa nporH03HpOBaH~Ui, B 'laCTHOCTH. ·.JleRc~BHTeJIIilfO}'.:.B npe){HCJIO- :· 
- . 

BH_H K O,JtHOKY· H3 .. ,ltOKYUeHTOB, OTHOCHIIIHXCH; K npOeKTHpOBaHHJl eaponeR-

CKOrO · 300 'raBHOr<F'ycKOpHTeJIH B UEPHe;i' E. I'peropH ''(B TO BpeMH· ,!tHpeit- . 

· TOp UEPHa) nHcan: . 

"E . .JtOJlllteH :yKa·3aT'L"·-iia O,ltHO pa3JIH'IHe •ueli:,Jty ~H3HKOR ··BHCOKHX · 

aHepnR H MHOrru.rn oelnacr:aw Hayx. HeHaClexHo ClOJII>mHe paawepk ycTa::;;.· 

HOBKH BHHy:at,JtallT HaC BeCTH UJiaHHpOBaHHe JieT Ha UHTHa~UaTI> Bne

pe,!t"/3/~ 
3· 

I· 



TaKHK o6pa~ou, pett& _6y~eT H~TH 0 cxe~~eK nOKOXeHHK YCKOpK-. 

te~ei H, B cy~HOCTH, ~XR CXe~~ero UOKOX8HHR ~H3HK0Bo. 

B HaCTORD188 BpeKR 6y,zy~ee.~H3tiKH BliCOKHX 3~eprHit H,UOCTaBX8H.;_ 

BHA B 38.roJioBxe Bonpoc ueJI&3a paccllarpHB·ar:i·lliie· cilli3i! c 6Y~IIlHM 

cpii3HKH II ,JJ;8.Z8 m11pe -: HaYKH 1 B006~e •. 3a. ~Ba HCT.eK!JlH8, ~eCS!T~JieTHR_ 

60Jl&mHX ycneXOB ~OCTHrXH pa3JIII'IJH!ie pa3,1l;~p!i.p113HKH, 8.CTpOcpii311KH, 

- 6HOJIOrHHo 
. . t -~ . ~ .t 

-~·- ,_, 

H 6Y.IlYutee, ttacro 60JI&moe nepcneKTHBuoe Oy,ulllee 3THX pa3~e

JIOB. uayxu, .. npHBJ,Iemex, 001J18CTB.eH1fOe, _llayquoe .KH~HH,e·JI Bli~HBaer. il£3-
B8CTHYD 3a0_0Ty II onaceHHR 0 nepcneKTHBaX· HX llaTepHMI.,!lOrO. O,Oecne.:. 

.- ' ------~-~---- -~-----·-·-~---~--~~---~--~~~-~-~-~----~ -~-·- - ~·------~--;--

tteHHR. .. ~ . :"· ... :· __ ' 
• :,., 4 ·;· 

B nocJie~uHe ro~u.nosBHJICH pa~ crarea.o Oy~~eM·HayKH, B:KOTO-. '" . . . . ; . ~- . . . . . . ;. : ·. -. -~ 

pux rax HJIH lmatte. sarparHBaerca a Oy~~~e !lJH3HKH BHCOKHX 3HeprKU. _ 
·. . 

TaK, ,no~ ~aKHM Ha3BaHH8M B .I9?I rO~Y: UOSIBJISeT,CH, H3B8.CTHaR CTaThll 

~.~aacoua/41. B TOM ze-I97I ro~y nettaraercs B "Ycnexax !lJH3Httecux . .. ~ . . . . . ~ , -· . -· .. ~ . .. - . . -· 

uayx"~ HHTepecuaa no.oOmHpHouy !PaKTHtteCKOMJ co~epzaHHD H nocra

HOBKaM BOnpOCOB ·c;ar&a B.JI.~HHaOypra/5/, a· B 1972 ~!>~,- B, ZJp!'faXe 

"llpHpo~an UOSBJili8TCS CTar&s JI.A.ApUIIKOBHtta/6/, r~e atmeHT~pyerca 

npeHyY~ecrBeuuoe'pa3BHTHe acrpO!lJH3HKH. 06p~aDT Ha ce6s BHHKaHHe:-
crat&H~71,!~1, .. noue~eHHHe B :.:y~u~e ·~ 'New Scient~'.rt~ and, . '· 

Science >~ OT ceHrsOpa I97I ro~a. O~Ha H3 HHX ( F~T._ Cole .. )17/-

. 3TO naHerKpHK -~~~ttHBaD~euyca CTp0Ht811&CTBy CHHXpOTpOHa Ha ~00 r3B. 

B EaraBim 11 ·npe,JtcrORII!eB,m>orJlalO!e, .Hayt~BHX Kccne~o~~a~a, a __ ~pyras ~ .. 

( F. Anderson· ... ) - "Hymm U, OO_JI&mii~,MamHBH?n OTH?CHTCll .. K CTar&e 

. . npe-¥l~111en, mx _ (nycn npoc:t:u KHe 3TO cpaBHeHRe). autllttacrHua- or.,. 
HOCHTCH K ttaCTHUe. 

3,JteC& 113'JH8KH 11 !lHOrHX Y'rB8pllt,JteHH£1 npe~,llYIJien CTaT&H M8HSIDTCll 
ua o6parBHe. 

4 

1 . 

BO BC8X 3THX CTaT&RX ,JJ;8JiaeTCll nOnllTKa.·pa306par&CllB TOM,Ka

·KHe· H3K8H8HHll npOH30mJIH.B ~H3HKe, .B ec~aCTB8HHiiX uayxax B0061J1e, 

3a nocJI&.JtHHe roxu, mxoe uecro sauHKaeT B uayxe-B-Hacros111ee Bpeus 

!lJH3HKa. BllCOKIIX :meprHA,. H 'liTO MOXHO CKa.3ar& 0 nepcneKTl!Bax. HayKH 

OJIDaltmHX ~eCllTHJIBTHA; 

B ,JJ;8CRTHJieT~SXr 0JIH3KHX K nepBOit UOJIOBHHe T8KYIIIero CTOJI8TIIll, 

xpynHeltmHKH ,JJ;OCTHX8HHRMH OTMetteHO pa3BHTHe MIIKpO!lJH3HKH •. EypHOe 

pa3BHTHe sxepuott !lJH3HKH rex ~ecsrHnerKA conpoBoxxanoc& !lJyu~aMeu- ·· 

TaJI&BHMH OTKpllTHSMH. 

Orpoooe BJIHSHHe3THXOTKpllTHil Ha3KOHOMHKY, nonHTHKY H-Mex- / ---- -·-~--r~ CTBeHHiie OTHOmeHHR-npHBeJIO · K. CBOeo6pa3HOyY 3JIHTH3yY _s~ep- . i 

HOI !lJH3HKH H !lJH3HKH 3Jie!.leHTapHHX ttaCTHUo llpe~CTaBHTeJIH·~pyrHX Ha

yttHiiX oonacrea, !lJHaHKH rBep~oro rena, xKMIIH, ·oHonorHH 11 r.x., 

nopazeHHHeycnexaKK 3TOH uayttuoa oOnacrH H 3HatteuHeM·3THX ycnexoB. 

ue TOn&KO'B Hayxe, HO H B COUHaJI&HOA·XH3HH llJiaHer/9/, 0e3pOnOTHO 

npH3HaBaJIH 3TOT 3JIHTH3M. 

co BpelleHeM cyutec'rBeuuue ycnexH·npHmJIH B ~pyrHe-o6nacrH uay-

KH. Meuaercs uayttuoe o6~ecrBeuuoe uueu11e ot:S HEipapxHH pa3JIHttBHX ua

yttmix· uanpaBJieHHA. CHTyaUHS Hlleer H ttHCTO npo3aHtteCKYD, CTOpouy • 

Hcc~e~oBaHHS B !lJH3HKe ~ucoKHx 3ueprHtt crauoBSrcs otteu&· ~opor~ ._.r 

~OpOrHKH OKa3!lBaDTCS CTp.OSIIlH8CS yCK0pHT8JIHo ~>--_-··---, '-. c----··-------
EIIIe Oonee ~oporHMH omxyrcs ycxopareJIH 6y~YIJIHX noxoneuHB. . . . . 

H. B 3TOlf CBS3ll. 06CJX,l(a.DTCS ueHHOCTH UOJiyttaewx ua·ycKOpHT8JISX· pe-

3YJIUaTOB • 
JfHOr~a K8X,U CTpOK 'KOXHO ycuorper& H BOnpoc: n A CTOHT JIH t!rpa 

CBett?" 
He xorenoc& Ou H~TH no. nyr11 0611lHX_ paccyxxeHHI - uyxuu HJIH He 

HJXH:U yCKOpHT8JIH Ha CBepXBllCOKHe 3HeprHH BOOO!IIe ("ua BCeBpeMeHa H 
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, .. ;, 

';. ·•, 

HapO.JtN"). Xo:renoct.~ClH orpaHHtiHTLCJt qac:rHHJl xo!ixpe:rmDl·or:lcyir;teHHell

HJ'l[Hl:l )IH YCKOpH:ren~ CJie,ltYJ>IIIe~ reHepa~HH, IUieHHO, nocne rex .yc.xopH

renea, KOTOpHe TOJILKO. BC:rynHJIH HJIH .Bc:rynal>:r ~: 3KCnJiyaT~UHD. 3,~teCL. 

. HlleeTCJI B BH,lty ·KaK YCKOpHTeJit. Tpa,!tHUHOHHOrO THna B baTaBHH, TaK· ,,· 
. -~. -. ,;:s:;..;;;:;.:._ .. ::c,._-- -~· -·' . .... . 
H nporOHHYtt ycxop1neJit. Ha Bc:rpet~Hwe nyuax B UEPHe. · --- .. . . -. 

·Xo:reJiocz, ounpoBecrH or:lcyx,~teHHe, y'IHTYBM xax on:rHllHCtHtlecKHe, 

TaK H-neCCHllHCTHtleCKHe COOr:lpazeHHII ~HTHpOBaHHl\IX.BHme CTa:rel!J•npo

BeCTH, sro or:lcyz,~teHHe, HMell B B.H.ltY H pasBHTHe. aayKH BOOr:lll!e,'. c yq~
rou TOro, KaK OHO nporH03Hpye:i:C.flj B tlacTHOCTH, B IlHTHpOBaHHilX .. 

cransx, "ona.B". Ms s:rRx crarea Bee, t~:ro He o:rHocH:rcR it Hamea 

npor:lJieue Henocpe.JtCTBeHHo, HO HHOr,D;a cos,D;ae:r "cf>oH"' HeHYxHO ycnox
HIIDIIIHA 3a,D;atly • . · 

Hat!Hell CO·CTaTLH ~.naacoHa/41. Cra;t.ll naacoHa "EY.ItYIII9e HayKH" 

. BO·KHOfHX OTHOmeHHIIX JII>r:lOnl:lTHa. C:ra:rt.ll HatiHHae:rcll c BOCnOYHHaHHI! 

CHTya~H B KaBeH,D;HmeBCKOJ! Jiar:lopaTOpHH, KOTOpaJt B03HHKna nOCJie 

cueprH 3pHec:ra Pesepcf>op.Jt~· 

;' "K yiacy Be ex rex,. it:ro · e111e · oc:ranc11 c B Ksur:lpHJtXe, . Epsrr · (ito!ust · 

.JtHpexrop nar:lopa:ropHH), He .npe,ll;npHHHMaJI HH waneainu ycHnHA, tl.ror:ls· .. 

. BoccxaHOBHTI. r:lHJIYJ> cJiasyKsMr:lpHJtXa •••. -~H He ot~eHt.. inl;epecoB~cll_ .~ .. 
nocrpoaxoa HOBHX ycxopuen~a ••• H JIDr:l~n:nos:ropRu: ."lll:i. S.J;Op~Bo or:ly

tiinH llHPr.KaK Haio S~HHilaTLCII ll,ll;epHOI·cf>H3HKOit •. laBal:re·'fenepz, no:-

KaJ:ell HMr·.XaK HJ'l[HO SaHHilaTI.Cll. tle~-TO HOBeHt.XHil"• •· ,· .< · .: . 
R a:ro "HoBeHt.xoe~, xax·HsBecrHo, ,Jtelcrsuent.HO BOSHHMO B.BH

,l(e · Hayt!HHX Han~JieHHI! ~ pa,D;HOa~TpO~OllHH H llOJieityiillp~OR ·'r:l~OJIOrHHr 
pa3BH:rHe.xo:ropHX conpo~·OJ:.J;aJIOCL ,li;~ACTBHTeJIL~O. cf>~H,D;aMeHT~L~ .QT

xpHTHllllH. AHMH3Hpys npHtiHHI:l. ycnexa Ep3rra, -.Ita-lt pyttOBO,l(HTeJIJt Ka.:. .: 

BeH.J;HmeBCltOI. Jiar:lopa:rOpHH, laiCOH:cf>opwyJIHpye:r. "TpH.npaBH.ita' sanpe':ra" f 

.· ·x~ropse, iw ~eHH~ ~~acoHa, :nouo~~H·· Epsr~y B-.roa ~H:ryaniH~·.:.xor~Pas ' 

' ~. ·., 

.'-.., 

.J 

( 

CJIOXHJiacL B Ksur:lpHJtXe B xoH~e :rpH,li;ItaTYX ro,D;oB. "H yr:lez,~teH (nMmer 

J{a~COH), tiTO H3_3TOI HCTOpHH_,ltJIII HaC BHTe~DT cerO,ltHII (r.e •. 

,li;JIH Or:lcyz,l(eHH~ cf>H3HKH r:ly.ItYDte~o);BeCLMa ~aJ:Hl\le ~l:lBO.JtN"• 
llpez,D;e BCero, XOTeJIOCL r:ll\1 nOHIITLr uory:r JIH 3TH Bl\IBO.JtN, 3TH 

npaBHJia ,D;eiCTBHTeJII.HO npHrO,D;l'ITLCII B Hamel Cl'ITyaitHl'l~ 

3TH npaBRJia'3BytlaT nOtiTH KaK peJIRrH03Hl\le sanoBe.ItHr HOCHT xa-
. paxrep xare;~~H~ecxoro HMnep~:rHB~:x) . . . . . 

- ~ .. . 

He CJie,ll;ye:r Ul:l_TaTLCJI B03pO,D;HTL r:lHJiyll CJiaBy. ~ • - Be,ll;:& . 3TO BOn

. poe ltOHxpeTHOI Or:lc:raHOBKHr KOHltpetHl\IX,yCJIOBHI H B031lOJ:HOCTeA. Mo-
• • _.. < • • ' • • ) ,. ~ ·; 

xe:r r:lH:rt.,He cJie,~tye:r, a uoxe:r r:lHTL HHOr.Ita cJie,D;ye:r ••• Mozer r:lHT:& 

He :rax p: HenpaBH :re, xo:ropue ynpeKaJI·H Epsrra B o:rcy:rc:rBHH xeJia

HHII "sospO,II;HTL r:lHJIYil cJiaBy K~wr:lpRJtXa" ••• npo,~~;oJixa:rL ~ccJie,~toBaHHII 

B OOJiaCTH ll,ll;epHOI cf>H3HKH. 3TO.He 3Hat1HT, tiTO He Ha,ltO r:lHJIO pa3Bl'I

BaTL HOBHe HanpaBJieHHII :- pa,!tHOac:rpOHOllHil, llOJieKy~HpHyll 0HOJIOrHI>o . 

Ho uoxe:r r:luri s:ro Ha,~to OHJIO (HJIH Jiyt~me_ r:luno ou) ,~tena:rL r,D;e~~o B 

· ,D;pyrou uec:re - He B. yll!epr:l-R)(epaoa cf>M3HKe... . . 

Xopomo, t~:ro a·EepKJIH BOSHHK :raxoA nea:rp l!ccJie,D;oBaHHI,~Ko:ro

puR B 8ssec:raou cwcJie npRHIIJI sc:racf>e~y xsuOpH.ItJ:CKHx.HccJie)(OBa~HL 

c:rpyx:rypu uarepHH H sJieMeH:rapaux.t~acrun. 

HO e?JIH r:l !£!!. .H ~- pemHJIH. B TO Bpellll, tiTO He Ha,II;O <B03pOl!t

)(aTJ> .OHJIYil CJiaBy H,!tepHI:lX HCCJie,li;OBaHHI. • • "He CJie,ll;ye:r nl:lTaTLCH B03-

p0,11;HTL 0HJIYil CJiaBy" • • • 3TO OTHil,lt:& He 3anoBe,D;L - • 3TO Jll'lm:& O)(HO _.H3 

aJI:&:repHaTHBHHX npe,D;JIOll:eHHit npH OClCyJ:,lteHHH CY.ltLOI:l _:roro l'IJII'l HHOrO 

. Hayqaoro RHCTH:ry:ra. 

x) a) "He CJie,~tye:r nu:raT:&CH B03pO,D;HTL 0HJIYil.CJiaBy". 
0) "He CJie.ltJe:r 3aHHllaTLCH tlell-TO TOJILKO no:rouy, ~TO OHO 

cauoe MO.ltHOe". · 
. . " B) "He cne,D;yeT oopa~aT:& BHHUaHHe aa HacuemKH H BUCOKOMepHe· 

:reope:rHxos". 
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Kaz~n HayqHU~ HHCTHTYT HKeeT CBOn DHHn, spenHR B03paCT H 

B03paCT npeKnOHHHR. 

15-20 neT OOHqHO OTnycKaeT Bpeua Ha UHKn pa3BHTHH HHCTHTyTa. 

A 3aT9M'HHCTHTYT HHOO B03pOX~aeTcH, HH00 norpyxaeTCH B He6HTHe, 

HH60 D03HHKaeT B CODepmeHHO HHOK BH~e. HeT, 3TO npaBHHO.HaK He 

nouoxex. Ho npannno 3TO UHTHpyexca B nnTepaType, co3~aaaa TOT H3-

nnmHH~ "~OH myKOB", OT KOTOpOrO zenaTeHbHO OCBOOO~HTbCHo 

H nonpoc "o uo~e" coaceu He Tax npocT. 

Kaz~aH KOHKpeTHaS KO~a BHaqane B03HHKaeT KaX, TaK CKa3aTb, 

"aHTHJLO,J;a", HOBaa JLO~a B npOTHBOBeC Cyll(eCTBYDII!Hil. l{a.K npaBHXO, 

HayqHOR KO~OR CTaHOBHTCH TO HanpaBH6HHe, KOTOpoe KaXeTCH qeu-TO 

o6eJI(aDII!HM. K XOMy xe oOpaJI(eHa 3Ta aanoae~b? 

Mo~a, xax npaauno, npuaxexaeT HD~en B wacce caoen He acer.~ta 

oqeHb ~BOpqeCKHX, T.e. XD~eR, KOTOpHe CaKH, KaK npaBHHO~- He C03-

,~taDT MO.JtY~ Ho nli~il 3TH, qacTo oqeHb 3Hepru.qHHe H peayxua:i:HBHlle 

B CBOHX npaKTHqeCKHX ,~teRCTBHRX, a B TeOpHH 06Ha,~taDT Hepe,~tKO 60Hb

WHKH ~opuanbHllKH cnoco6HOCTHKH; qxo ,~taex HK aoauoxHOCTb 6Hcxpo H 
· a<iqJe.KiHBHO "B pauxax uo~" noxyqan peaynuaTH, ucnHTaB uo~ "Ha 

npoqHOCTb", H KOXeT 0HTb TaKHM 06pa30K Hcqepnan, a B03KOXHO H 

3axpHn "uo,~ty·". 

B HayqHOM C006JI(eCTBe TaKaH pa3HOBH~HOCTb HCCne~OBaTenen· 

~' OHa HyxHa, OHa HeH30ezHa B,3KOHOrHH, eCHH JLOXHO TaX CKa3aTb, 

HayqHOrO TBOpqeCTBa, KaK HJXHO pa3H006pa3He .XHBUXOpraHH3KOB B 

3KOHOrHqecKOJL paBHOBeCHH Cyll(ero Ha 3eKHe. 

"He cne,~tyeT OOpaJI(aTb BHHKaHHe Ha HaCKeWKH H BHCOKOKepHe Te-. · 

opeTHKOB•••"• 

IToqeuy TOHbKO TeopeTHKOB? 

8 

t, 

HanOJLHHJl H3BeCTHYD UHTaTy "BCRKHR, KTO OXH,~taeT nonyqeHHH 

3HeprHH B pe3yXbTaTe TpaHC~OpKaUHH aT~MOB, rOBOpHT B3,!t0p". ~ 3TO ( 

ae~b H3 peqn 3.Pe3ep¢op~a Ha c~ea~e EpHTaHcxoa Acconnannn co,~teR

CTBHH pa3BHTHD HayKH.OT II CeRTH6pH 1933 ro,~ta. 

06cyz~ae.llllR BOnpoc OTHOCHTCH OnHTb K TOR xe 3KOHOrHH Hayq

HOrO-TBOpqecua HXH ,lta.J:e 3KOXOrHH HayqHOR cpe~. MHorne He TOHbKO 

TeOpeTHKH, CnOC06HU BHXHTb ymaT XOHO~HOA BO~ Ha ropaqne ronOBH' 

3HTY3HaCTOB. 

QqeHb qacTO 3TO HD.ItH oqeHb KBaXH~HUHpOBaHHHe, C 60nbmOR 3py

,ltHUHeR H Kpyr030pOK. 0HH, B nepByD oqepe,!tb, yueDT BH,~teTDTPY.lt

HOCTH, KOTopue, B cuny npuauqgoro, no-caoeuy xornqecxoro KHmne

HHa, KaXYTCH BenpeO.~tOUHKUKH. 

Haxexca, ~OP.It r.~te~To nucax, qTo ecnH 6H OH.XOTen c~enaTb 

HenpHHTHOCT» CBOHJL KOHKypeHTaK·- OR nOCOBeTOBaX 6U HJL Ha6paTb 

6on•moe qncno BHCOKOKBaXH~HUHpOBaHHHX HHXBHepoa, KaX,l!;OJLY H3 KO

TOpHX C CallOrO Ha~ana 6Hna HCHa H6B03JLOXHOCTD .nD60rO HOBOrO npe,!t

nozeHHH. Ecnn Taxoro BHCKa3HBaHHH y ~op~a He Ouno, xo ero cne,~;o

aano. BH,ItyKaTb. HoC ,!tpyroA CTOpOHH, KpHTHUH3K HeOOXO,ItHK B 3KOno-·· 

rHH HayKH~ BOXKH, KaK H3BeCTHO, npHHOCHT 60XbWYD nOXb3y, yHHqTO

zaa cna6HX XHBOTHHXo KOHeqHOr HHOr,~ta B 6e,~ty_nona,ltaDT CHXbHHe, 3,1tO

pOBHe·. 3TO Tpare,~tHH OT~eXbHOrO HH,ItHBH.ltYYMa• 

3KOXOrnqecK06 paBHOB6CH6 uy,~tpO ycTaHaBHHBaeTCH CaKHK C060R 

He TOXbKO BO ~nope H ~yHe. 

IT03TOKJ, ··ecnH COBeT ,llaACOHa OTHOCHTCH X HOBaTOpal( HayKH, . CHXb

HHK ~YXOK H C .JLHCXbD - OH HK He HJXeH. ECHH OH 06pa~eTCH K or

pOKHOKJ. 60JIDWHHCTBY "H306peTaTe~eA" B KaBuqxax::_OH He H,lteT Ha 
- ' 

nouay·Hayxe. HeJib3H ynoxHn pa3BHTHe HayKH B npoxpycTOBO noxe 
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Tpex 3ailOBe,Jtelt. HO OT6pOCHB B CTOpOHy 3TH He np.IU(O OTHOCHII!HeCH K 

,Jteny CTpaHHUH CTaTLH laltCOHa, MH BCTpellaeKCSi B Hell C ,li;ByKSi BH

CKa3HBaHHHKHr KOTOpHe cne,JtyeT BCTaBHTL B ~nHCOK KOHKpeTHHX BOnpo

COB, no,Jtne~a~HX ,JtaHLHellmewy 06Cy.E,JteHHD. 

Bo-nepaHx, npe.~tcxasnaex HH:repec.oueaxa llallcoHow npe,lJiCTOH!!!et:t 

3KCnepHKeHTaHLHOt:1 CHTYaqHH Ha YCKOpHTene B EaTaBHH. OueHKa 3Ta . 

olleHli 6ora:ra pa3JIHliHblWI ("no 3Haey") OTTeHxawH. l{allcoH mrmex: 

"rpy6o rosopa, secL aqxpex:r o:r rpaH.JtH03HHX.,JteHeXHHX3a:rpa:r H aewa

JIHx·lleJIOBelleCKHx YCHJIHJl B Ea:raBHH CBO,I(HTCH K TOKy, li!06H IlO,li;BH-:

HyTL o6Jiacn aaeprHa, ,I(Oc:rynHH:ic clJH3HKe, ssepx aa O.JtHY cxyneitL ,l(e

ca:rKH OT ,JteCHTKOB ras, KOTOpHKH MH 06Jia,JtaJIH B !970 ro,Jty. 

MH ace Hcxpeaae.Ha,Jteeuca, liTO Upupo.l(a_npe,D;JIOXHT HaK_HOBHe 

OlleHL B8XHH8 SiBJI8HHSir KOTOpble Kbl CKOX8K_ 06Hapy:IHTL, npO.JtB~HyBmHCL 

HKeHHO Ha 3TY CTeneHL .Jt8CHTKH. ECJIH BHHCHHTCH, liTO npl!pO,Jta HM8HHO 

TaK noc:rynHJia, Te YCHHHH, KOTOpHe 6HJIH 3aTpalleHH Ha CTp0HT8JILyTBO 

YCKOpHTeJia, OKa.J:YTCH BilOJIHe onpaB,JtaHHHKHo ECJIH xe OKa.J:eTCSir liTO 

HMeHHO B 3TOM. HOB OM ,JtOCTynHOY,. HH:repBaJie 3HeprHH HeT HHrta.KHX • clJYH

,I(aKeHTaJILHO HOBHX HBJI8HH1t, _nOCTpOeHHaH. KamHHa OKa.J:8TCSi npOCTO KO~ 

HyweHTaJILHOit Oe3,Jtenymxon". 

OTHomeHHe Jlallcoaa K C03.JtaHHD pexop~Horo no 3HeprHH ycxopHT_e

JIH B EaTaBHH rpaKKaTHlleCKH BHpaxaeTCSi yCJIOBHHKH npe~JIOXeHHHKH: 

"eCJIH"••• 

B CTporo norullecxou nocTpOeHHH rpawaTHllecKHx clJpa3 HeJIL3H 

o_uaaan as~opy. 

HO CTp0HT8JILHHtt KaT8pHaJI ,I(JISi 3THX ciJpa3 B3HT CTOJI!i.CKyno, liTO 

OH He_TOJILKO He xapaKTepH3yeT 06gy.E,Jt~8yYD CHTyauHDr a cy~eCTBeHHO 

ee ,l(eciJopKHpye:r. KOHeliHO, BepHO H :ro, liTO ,Jtpyrl!e ycxopu:reJIH, KaK 

HanpRuep, EaBaTpOH B EepKJiu, cTpOHJIHCL B caoe apeua Oonee uene-
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m1npaaneHHO. EaaaTpOH, B ~acTHOCTHr c:rpoHJICH npauo_, ,I(JIH .no.~t:raepx

~eHHH (HiH onp0s~pxeHHH) cy~ec·:r~OBaHHH aH~HnpOTOHOB •. H BH~OJIHeH~e 
3:rot:t. 3a,JtaliH · a priori cmpaB.I(H~ano cTpOHT8JILC:rao -E3BaTpoaa, a. 

OTKpHBaTeJIHM 3qxp8KTa pOX,Jt8HHH ~pOTOHHO-aHTHnpOTOHHblX,nap - UOJiy-

lleHHe HoOeneacxon.npeYHH. · 

Upe,JteJILHaH xe 3HeprHa MamHHH B Ea:raBHH ae onpe,JtenanacL xaxon~ 

JIHOO.O,I(HOA·n~.JtOOHoro po.~tacll~H.JtaweHTaJILHOit3a,l(atien. Ho Ouna cciJop-. - . 

MJ'1IHpoaalia oOmRpaaa nporpawa, xo:ropaa B ocl~eM aanpaaneaa x 3a- · 
• !- ~ 

UOJIH8HHD "6eJIHX na:reH~ B :KaPTHH8 clJH3HlleCKHX HBJI8HHR B 3T0Jl 06JiaCTH 

3HeprHtt. . . 
B clJR3HlleCKHX Hccne.JtOBaHHHX Jionz:eH CIHJI Ob!TL_npot:t,JteH 3TOT_HHTep-

aan ~~eprHH- 3T0 :ra~ li:8HCTOpH118CKaSi HeOOXO.Jtl!MOCTL B pa3BHTHHc 

HayKH, KaK B 6Hnoe BpeMH HCCJI8,li;OBaHH8 ."OeJIHX naTeH" Ha reorpa¢H118-. ' . 
-CKOJl KapTe 38UJIH ~·oao ,li;OJIXHO HM8TL H HMeeT .CBOHX 3HTY3HaCTOBr - . . - -

repoeB, a 1 MOE8T 6HTL,H MY118HHK0Boo• 

JlaltCOHOil noJIHOCTLJl HrHopHpye:rCH Ta .oclmHpHaH H ~y~eCTB.eHHaH_: 

· no TeJlaT_HKe nporpawa HCCJI8,l(OBaHHilt_ pa3pa6oTaHHaH 60JILmHM .KOJIJI8K

THBOM c1JH3HKOB. KcTa:rH roaopa, na nporpawa co-speweaeu noc:reneaito 

pacmHpSieTCH, ~TaHOBHTCH ace-cloJiee HHTepeCHOR H 3Hat~H'TeJibHOt:1o· 3.JteCL 
- '". ' ';;.• 

., ' -HM8eTCSI B BH.JtY, B llaCTHOCTHr CHTyaUHSi -C MHO:I8C_TBeH_HHM po:z:,JteHHeM_ 

tlaCTHUr MaCmTaciHOlt HHBapHaHTHOCTLilr B OCI~eM, Kpyr BOilpOCOBr B03~ ... 
'.J· •. . ,. 

HHKmHil B;TO Bpewa, KOr,Jta CTp0HT8JILCTB0 ycKOpl!TeJIH 6JIH3HJIOCL.K :Sa~ 
' .. -. - . ' . . . . ' -

BepmeHHDJ xpyrsonp~COB, KOTOpblll ,He BXO,li;HJI B _'IHCJIO apr.yMeHTOB, 060-

CHOBaBmHX H806XO,I(HMOCTL CTpOHTeJILCTBa yCKOpHTeJIHo 

. Jlanee·Jla~coH·~~ c,l(eJiaHo ~po~HB~noi:Taaneime ao3MO:Z:HOCTell 3Kcne

pueHTOB.B KOCKHtleCKHX JiytlaX3KCnepHM8HTaw.Ha'ycKOpHT8JIHXo 06Cy:I,Jt8-
- ;~ ~ . -. . 

Hl!e· 3THX B_onpoCOB MH npo.I(OJili:Hll. B ,JtaJILHeAmeK B liHCJie ,l(pyrHX lionpo~ 
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coB ,-.·xo.Topue n·ocTaBJieHu B ;cTanax; o KOT~pux mJia peq:r, BHme. 

- OcHOBa OCHOB · BCero ·HamtcaHHO~O 'B. CTane -~.AH,l(epCOHa(8/·3aKJI~ 
tJeHa B cJie.l\YDilleli · <Ppase "YtJeHue HatJamr nOHHuan, . 'ITO m1por. xoue

tJeH" ll Bee, 'ITO n "pro ~-lPll3HKH· IlbiCOKHX ~HeprHA; TO 3TO' n ··con 11 

K tJeJzy-TO .l(pyrouy • • • • 
11llD_{1()_~ __ Q_ll__g~,l(eHHe npe,l(lleTa ,l(OJIJ:HO .HCXO,l(HT:b 

- - ------·-----~-·-~ ---~--

ll3 'TOro @KTa; .tJTO<lJl!3HKa BHCOKHX. :meprHA CTpamHO ·,~tOpora; • on. 
~- ~ ~--~---~ ···-·-"-----~-- . - ...... ~-~.-..---__., ____ ~-· 
To, 'ITO <lJH3l!Ka BHCOKHX :meprHA ,l(Opora, HeT. COllHeHHA •. EOJiee'TOro, 

JIDclall Hayr<a ,l(OpoxaeT, H '·3TO OclCTO!lTeJI:&CTBO W OclCy,l(Hll.B cmtcKe . ' . 

BOllpOCOB OT,l(eJI:&HHM BOllpOCOll: · Y.l(OpOJ:aHHe HaYKllo Ho XOTeJIOC:b. clbl · .. 

ll3 CTaT:bll AH,l(epCOHa "OTl!:aT:&" llOJIOllteHHII, KOTOpue,KaK.ll B CTane 

.nancoHa,oclpasyDT 
11
lPOHOBHli TyMaH" J:!OKpyr peaJI:&HHX npoclJieu, no,l(~e

lltaiiiHX·oclcyx,l(eHu~. 

CD,D;a CJie,l(yeT OTHeCTH.paCCy.!,l(eHUII aBTOpa·o CTpaTerHH:HayKH. 

ABTOp cTpeuuTcll ycle,l(llT:&·tJHTaTeJIR,_ 'ITO He.HaxonJieHHe_HOBHX <Pa,KTOB, 

a HOBble. KOHUellUHH, HOBble TOtJKH 3peHH1t COBepmaDT peBOJIDUHOHHble ll3-

MeHeHilll B Hayrte. ·BH,D;HMO aBTOp, llCXO,ll;ll ll3 .tiHCT? cfJHJIOCO<lJCKHX···KOH

nennult, XOTeJI clbl peKOMeH,l(OBaT:r, <lJH3UKe BbiCOKHX :meprHit He HaKallJIH

BaT:&HOBble <lJaKTbl (K TOMy·:m:e 3TO ,D;Oporo),'a clOJI:r,me KOHU8llUHaJII>HO 

Mh!CJIHT:booo 

COBC8M He·Ha,D;O ,l(OKa3b1BaT:& H ycleJK,l(aT:r,, 'ITO peBOJIDUHOHHOe H3-

MeHeHHe B HayKe- CBII3aH0 .. 10clbltiHO C HOBbiMH TOtiKaMH 3pemm.; HO · M0llt8T . 

JIH aBTOp YKa3aT:& TOT MOMeHT, KOr,l(a <Pa,KTOB CTaHOBU,TCII ,li;OCTaTOtiHO 

,li;JIIl ll01IBJI8HUII. HOBbiX KOHUenUHlt, HOBHX _TOtieK 3peHHII? 

Jlpyroe ,l(8JI0 1 KOHKpeTHOe YTBepl!t,l(8HHe aBTOpa 0 TOM,,tJTO TeMn· 

B03HHKHOBeHHII HOBbiX OTKpbiTHil B lPll3HKe · BHCOKHX. :meprult C: pOCTOM . 

3HeprHH BXO.JtlllllllX:B 3KCllJiyaTaUHD YCKOpHTeJielt pa,l(HKaJI:&HO 3aMe,l(nll- ; 

eTCII~ ABTOp ynoTpeclJIIleT ,l(a.J!te TepWIH-"KpH3HC CHTyaUHH 11 B lPU3UKe. 

BbiCOKIIX 3HeprHlt. 3TO YTBepllt,D;8HHe aBTOpa yxe TpeclyeT O.ClCyx,l(eHllll. 
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'HTaK, O."KpH3HCe CHTyaUHH 11 B !IJH3HK8 BbiCOKHX-3HeprHlt HJIH 11 3aKOHe 

yclbiBaDII!ero nJtO,JtOpO.Jtllll 11 'ITO. JIH ycrtopHTeJielt Ha BbiCOKHe. 3HepnH; 1 

B KOH~e KO~OB COB8T !H,~tepCOHa :- 3TO 3~e,l(JIHT:b He TOJI:bJW . 

3xcnepHU8HTaJI:&HHe, HO ll . T80peTHtieCKHe HCCJie,l(OBaHHII B OclJiaCTH <lJH~. 

3HKH BHCOKHX 3H~p~~lt. 

_OCOcleHHO CTpaHH_O)~BytiaT COBeTH AH,l(epcOHa 3aMe,l(JIHT:b T80pe_TH

tiOCKH8 HccJie,D;OBaHHII. Eoac:r, HCKa3HT:b wcn:r, aBTopa, npH,~taT:& HM e~e_ 

.6onee HenpHrJIII,l(Hbllt _OTT8HOK, Jiyqme npHB8CTH 3TOT COBOT neJIHKOM Ha 

SI3HKe, Ha KOTOpOM ?H .3BytJHT.B ycTaXaBTOpa~ 

."I do not advocate abandoning high-energy- theory; just 

slo~ing_it down in favour a broader attack on.the genuine problems 
we -~lready .. hav~. 11 . · 

JlpyrHMH. CJIOBaMH,- npoclJieW lPll3HKll Bb!COKHX. :meprHit He SIBJISIJlT~ 

Cll 11 . the genuine problema 11 J T • e • He SIBJ!llJlTCSI "nO,l(JIHHHh!Mll 11
,. 

"HCTUHHbi:ID! 11 npo6JieMaMH. ROMMeHTapUH 3,l(ec:r, TOJI:&KO .CllOCOclHH- OCJI_a

.cll'IT:b BnetJaTJI8HHSI OT BbiCKa3aHHOlt.aBT0pOM MblCJil'Io MH 81118 BepH8MCSI_ 
··.. • > 

K 3TOMJ' OpHrHHaJII>HOMY COB8TY•. 

AH,~tepC.OH lllll8T JIOraqecKOe 060CHOBaHH8 CBOHM peKOM8H,l(aUHllM 1 B . . .. . ;. ' ' 

tJaCTHOCTH, B-OclC_YX,l(a8lLOM llM·llOJIOJ:6HHH.Ocl OTCYTCTBUU HepapXHtJHOCTH 

B Hayxe,.B er.o T63HCe_oO aBTOHOllHOCTH HayK·(n the sciencies are 

aut.onomoua "). Pa3BHBaSI 3TOT· T8?HC, AH.~tepcoH noJieWI3HpyeT o BllCKB~ 

. ·auBaHHSIMH B.BeRcxoncfJa .o <PYH.~taueHTaJI:&HOM xapaKTepe ("HHTeHCHBHOM" 

B TeplmHO.itorHH BeRcxon<Pa) cycl'li.II,l(epuot! ¢H3HKH •. B ,l(aJII>Het!meM, BH,l(H

MO, nE)JI8C906pa3HO nO,l(p06Hee~OCTaHOBHTDCll-Ha T83HCe AH,l(.epCOHa ·O(l 

·aBTOH~llHOCTH HayKB C~eTe TOt! CB0606pa3HOlt pOJIH, KOTOpYD HrPaeT 

<lJH3HKa BHCOKHX aHeiJrHlt B celleltcTBe Hayx CBOHM npaWM. H, xocBeHHbiM · · 
, . 

BJ!USIHH8llo )laJiee CJie,l(yeT nonOJtHHTD'CllHCOK.,l(HCCJ\YTHpyeWX BOnpOCOB. 

·. 
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TeJ.m BOnpocrum1· KOTOpJ:ie 'B03HHKB.DT npH 'IT8HHH :CTaT:r.H Bon;I'HH3'-

0yprr/5~<·.··:: "~ :· .. ~ .. : ·"., ·_ ... ,_·· . - :· .· 

B ~an&uenmew, c~e~ya B.n.I'Huaoypry, YH OyAeW roBopHT& o KHKPO-
. ·,' .· , ..... •.· .. ' ...... ·.·.~--

<flH3HKe," KB.K OO~aCTH, BMDttaDil(eA B Ce0R npoO~eW <flH3HKH BHCOKHX 
------.__ < ., • o'' L • o' -

3HeprHA H ~axe HeCKO~&KO mHpe - npoO~eWJi "cyO~R~epHOA" <flH3HKH. 

• ·. MHKpo¢l'i3.Hia ~~a- cBoilx Hcc~e.JtoilauHR Hcno~&ayex· ue l:o~&ito Tex

HHzy·'B!.icoimC '3iieprHR. B 1¢H3HKi{ H WHKp~H3HKe ecT& ,JtBa HanPa.B~eHHR 
pa3BHTHR~ KOTOp!i'e ~on~~HBiJT ~pyr ,ipyra - 3TO <flH3HKa BHCOKHX aae·p~ 
rHA, .. c O~HOA CTOpOHH, H <fJH3HKB.~ nJ"i:KOB ttaCT~Il 0THOCHT8~&HO HH3KHX 

3HeprHR, HOB!ico!Wx HHTeHCHBHOcteR. 
'w• •. •,' •' •• '} 

3TH HanpaBXeHHR HCC~e~OBaHHA B HeKOTOpOA 00XaCTH KOHKJpHpyDT 

wez~ cooon. Tax cneuH¢Ht~ecKHe ocoOeHHOCTH a¢¢eKtoB, -KOTOp!ie xa-· 

paKtepHH ~~R oO~aCTH BHCOKHX 3HeprHA, npH HH3KHX 3HeprHRX C~aOo 
'npORBnRDTCR. Ho c~aOHe npORB~eHHR 3THX 3¢¢eKTOB (uax!ie 'cet~eHHR) 

woryt OHt&; O.JtHaKo, ~eteKtHpoBaHii B nyqKSX qactHn oqeH& BHcoKon 

HHTeHCHBHOCTHo 

B <fJH3HKe BHCOKHX HHTeHCHBHOCT8A npORB~RDTCR HCBOH cneuH<fJH

qecKHe 3aKOHOKepHOCTH RB~eHHR. ITO npeAe~&Hiill 3HeprHRM.H~HBH,Jty

an&HiiX t~actHU ¢H3HKB. BHCOKHX HHTeHCHBHocteR wozet Ha MHoro nopR.Jt

KOB otc.taBau ot '·¢H3HKH BHcoiooc au~pnR. TKnHqiUDIH npe~ctaBHte~a

w <fJH3HKH BHCOKHX HHTEiHCHBHOCTel RB~RDTCSI <fJH3Hm ~aaepH!iX nyttKOB, 

¢HaHita BHCOKOHHteHcHBHiiX aneKtpOHHiiX ycKopHte~eR B M3BHiiX ~Hana

souax 3HeprHR H T~H. Me30HHHe <flaOyHKH. 

HDOOn!iTH!ie npHMepH <flH3~KH:B!iCOKHX HHTeHCHBHOCTeR npe~CTaBXSIDT 

COOOI.JiaaepH!ie nyttKH <fJOTOHOB. nasepl!He ~yttH B03HHMH He B yCKOpH

TEi~i,HoA TeXHHKe, He B qlH3HKe BHCOKHX 3HeprHR, B03HHMH He ~XR 

HJEA RAepHoR ¢H3HKH H ~neweHtapH!iX tlaCTHU. 

14 

,---
\. !. ,. I . 

\ I 

\ 

'! / r 

! 
l 
l 

. ;-~ ~· :-
} 

( 

HO nOBHmeHHe HHT.eHCHBHOCTH B .~aaepHOY -~yqe~ pacmHpSieT npHMe:-. 

HeHHe ~aaepHoro ~yqa ~o npoOneM ynpaBnaewx tepMOR.l(.epH!ix peaKUHR 

H. ,Ji;axe.<fJH3HKH 3~eMeHTapH!iX tlaCTHUo 

• · · ITpH OOJI&mHX HHTEiHCHBHOCTSIX Jla3epH!iA Jlytt H Jlytt ycKOpeHHHX 

3Jie~tpO~OB, HanpH~ep, BO llHOrHX OTHOmeHHSIX .aHaJIOrHqHJio 3TH CTOJI& 

pa3JIH'IHHe no npHpo.l(e JIJliH. OKB.3HBaDTCR cnocoOH!illH KOHKYPHPOBan 

.lt~Y~ C )tpyrOll B B03YO~H~CTSIX.pa3~H~HiiX npueHeHHtioX) KOHKypeH~HR 
B~3llOJ:Ha, B tlacTHOCTH, H B 'npHYeHeHHH K npOOJieYall ynpaBJIReWX 

tepYOR~epH!iX peaKUHtio KaK llOJI(HHR Jla3epH!iR ~yq, taK H c<fJOKYCHpOBaH

HiiR. nOTOK, ·uanpuep, 3Jl8KTpOHOB, MOryT RBJIRTbCR. HCTO'IH~KB.YH (Bi;;:::\ 
- '~ -~"-------

.....-~. . 
(lJHqHliiX)UyttKOB BHCOKOA HHT8HCHBHOCTH,. Hanpuep HeATpOHOBI HCTOtiHH-

. ~----··-·----.-:...-~-· . - : . . 
:Ka1D1 sapoeHHHX tlaCTIIU BHCOJPIX 3HeprHI- 3,1(8C& HY88TCR B BH~,.C 

' .. ' . ~ ' .,_ . 

O,l(HOA CTOpOHH, pOE,JteHHe nap qacTHU H aHTHtlaCTHU B HHTeHCHBHHX na-

sep~X Jiyttax/Io/_ H y~KOpeHHe, HaripHllep, npOTOHOB notOKB.MH 3JieKTP.O

. HOB, B qacrHOCTH, B yctaHOBKaX TBna CMOKOTpOHOBo B 0TXHtiH8 OT <flH-
. .· , . . .- '·· ' 

·aHKB BHCOitHX 3HeprHR Jla3SpHHe JlyttH, CHJI&HOTOqHJie 3JI8KTpOHHHe, 

npoTOHHHe 'ycxopHteJIH - t.B. ll830HH!ie ~.HKH HYeDT not~TH Oec

npe,JteJl&HHe B0,3MOJ:HQCTH .npa!tTHtl8CKHX npHlleHeHHA B teXHHK8 1 B ue..: l 

. AH~HHe, B HapO,ltHOll X03R!CTBe B000JI(ee 
"'· . - - . . .. 

'IT03T0yYU8JieC000pa3HO, '{TOOH B <flH3HKe BHCOKHX HHTeHCHBHOCTel 

CJille.ctBeBHyD qacu <flHHaHcHpOBaHHH OpanH OH Ha ceoa pa3JIHtiHHe .llH":' 
. '. . . . ' . ---:--.._ 

HH~TepCTBa • .PH3HKB. _BHCOKHX 3HeprHI taae B03Bpall(a8T C OOJI&n!HJ.m . '\ 
. . . . I . 

npoueHTaMH HapO,ItHOyY X03RACTBY nOTpatleHHJie Ha Hee ~eH&rH, HO He \ 

BC~r~a. (1talt· IIH YBH~ HUe) ae,~ocpeACTB8HHW 00pa30M H, ~ta.K npaBH-

no, He 0HC%pO • .PH3HX8._ BHCOJOIX 3HeprHI HyJ:AaeTCR B ,JtOXrOBpeLteHHOK . 

. X~ .. ~pH oqeH& HH~8HCHBHiiX nOTO~X ;DOHX qa~THU (<fJOTOH·O~, ~~~
. TpOHOB, 3JieKTpOHOB, npOtOHOB Jl ToAo) 00JI(Hll ,IJJlR HHX RBJIR. eTCH cno

, , C00HOCT& nepe~aBaT~ MSAOyY OO~iJyY Bell(eCTBa \B npe,JteJie, nape HJIK 
. -.. ,1(818 O,ltHOA tlaCTHIJt). orpOllHHe nOpUHH 3HeprHH. 
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"sathte",- HO no~ 6oJI:&mne '"np-oneHTH" • -'· 

O,nHa ns 3aKolioM:epliocTe'it · s.nec:& TaKoaa, qTo ycKOpll:re·JI:&HHe ycTa..: 

HOBKH, llOCTpOeHHHe )tJIH HCCJie)tOBaHHI!.B 06JiaCTH:H,nepHOtt ~H3HKH.H 
,-------~--

3JieMeHTapHHX ·qac:rnn; HammaDT:·co Bpe:u:ei!ei.r 'ncnoJI:&soBiul>ca Bee 60JI:&:... · 
" - ~ . 

me n' 60JI:&me )tJIH HYllt.Jt'CMeli:HHX HayK: TBep,noro Teita, 'niwtif, 6HOJIOrim,- . ~ --- - . reOJIOrHH, aKOJIOrHH H T.,n. H B MeH:&mel! CTeneHH')tJIH HYJ[)tC&!Ol! ~H.:. 

sniUi~ ilJie~eHTapHax . qacTnn •. A. ,nJIH~ Hyi,n -~nsnKH .3JieMeHTapHHx-imcTnn_:_-___ __ 

CTpOHTCH oqepe,nHOI! ·ycKOpHTeJI:&' Ha 66hi:.myll imeprHil. ECTL H3Bec:fiie·, 
. . 

HanpHMep,q:ro O)tHH H3- CaMuX 60JILIDUX B Mnpe UHKJIHqec:irux:s.ileKTpOHHHX 

ycKopn:reJiel! ( c·.E.A. ', CDIA) neJIHKOM ilepeilo,nHTCH ira ':~~cnoJIL30BaHne 

ero CHHXpOTpOHHOi'O H3JiyqeHHfl B. pasitifqimx "ripunoieHHflXo 'KaK H3BeCT..:. 

HO, Ha D.H.S,Y,·: TaKllte_ 'mnpOKO HCriOJIL3YDTCH KaHaJIH CHHXpOTpOHBOrD 

113JiyqeHHII. '" 

rrocJie.ltHne saueqaHHH BHoca:l: cymecTBiHmyD nonpaaey ~B :resHc ·.· 

AH,nepcoHa: ".~. Bee, qTo " "pro "~li3HKH BHCOKHX slieprnn - 3TO 

" con .,. K·qeuy-:ro·,npyro:u:y". :~ · ·· ..• • 

· B c:ra:rl>e rnHs6ypra c,neJiaHa· nonuTR:a OTBeTHTt. Ha 1lonpoc: · "Ra.- · 

Kne npo6Jie!m · ~H3HKH n acTpO~H3HKH npe,nc:raBJISIIlTCH · cettq'ac o·co6eHHO 

arur;Hawt H nH:repecHu:u:n". Aa:rop npnao.I(nT oxoJio ,nBa,nna:rii iipo6JieM ·:~~s 

pa3JIHqHHX 06Jiac:rell. ~H3HKH, KOTOpHe ,nel!CTBHTeJibHO npe,nc·TaBJIHilT 

sHaim:reJILHHII HH:i:epec• Ho oco6oe BHH:u:aHne- npHBJieKaeT TOT _pa:3ieii 

c:rann, ioiopul! osarJiaBJieH "0 1mKpo~n3nKe Bqepa, cero,nHH i1 3aBT

pa n • ABTOp CTaTLH MHOrDKpaTHO "H3BHHHElTC.H sa Jiensde:m:Hyll cyd'I>ElKTini

HOCTL BLICKa~HBaHHII, ,neJiaeT Mac'cy orOBOpOK;· CMHrtiaH 4opMiJIHpOBKK,·· 

60HCL npOCJIUTL' "Bparo:u:" wtKpO~H3HK_I~. ABTOp BcaqecKH no,nqep!GI~ae! 

aBaHrap,nHyll pOJII> L!UKpO~H3HKH B HayKe • .ABTOp llteJiaeT. ell BCHqeCKHX 

ycnexoB, B qacTHOCTH, B CTp_QHTeJI:&CTBe HOBHX YCK,OIJHTeJiett, 
~ .. -

) 

I 
1 

\: 

I 
I•· 

I 

I 

-I 

i 

i\1 
!: 

'."'' 

.... ~ .. 
... , :; ·'I,. 

Ho ~a neJiel Hamero oOcl'zxeJUtll :neJiec·oo6pasHo o:r6pocHTL 'no

.ny:roHa, ll:roou iou:rypH Bonpo'coB', · noc:raBJieHHHe. · c:ra:ri.en fHH36ypra; · 

npoc'iyrn!Jiif·acuee; xou inl :raKHII'Odpasou !iixo.Ji:~~u 3apa.ilKH IlHTHpye

won · CTaTLH.jleJIO B TOll, liTO BOnpOCH '3TH. ,JteiCTBHTeJI:&HO cyDtEiCTByDTi' 

OHl'l ~HrypHpyllT "Ha YJIHile" oOniecTB8HHOro wieHHH. rrotieuy, .nel!CTBH;_ 

TeJILHO, lie npHHHTO roBOpHTL ·o HHX OT.xpll:ro B "Rame:li .noue" -:Ha ·' 

,: . ~- CTpaHHitaX ~~3H~eCIGIX xypHMOB. ·"Cero.ttHH" no' cpaBHeHHil c' "liifepa", .·: 

corJiaclio 3autHmae~~;~--~jte6i·--;-~~;;;(~;;e·~--~~;~;5:-~~~~-o~-;;~j)()~it7~----

3HKH H B ~H3HKe i H BO BCeU ecTeCTB03HaHHH pa,JtHKM:&HO H31leimJIOc:&" ~ 
3TH H31leHeHHH aBTOp BHXRT H B cuneHHH y.neJiLlioro aeca npo6- · 

JieK~xpo~H3HKH B ~H3HllecxHx'xypuaxax, H B cuHXeHHHHHTepeca x 

' KHKpO~H3HKe CO c:ropOHH HOBOrO ,I10KOJI8HHH, H.nym;ero B HayKy • IlpH'IHHY 

3THX H31lElH8HHit aBTOp HaxO,JJ;HT B TOK, liTO ,ItO cepe.ttHHH'Hal!lero·BeKa 
' . 

B?npoca KHKPO~H3HKH "HMeJIH onpe.nexaDm;ee 3HaqeHHe ,nJIH pa3BHTHH ·· 

BCero ecTeCTB03HaHHH"• 06'I>eKTR, H3yqaeKHe KHKpO~H3HKOit_ (aTOM, 

aTOilHOe a,npo) "6LIJIH XJI860K HaCYDtHW"••• pa3ra,JJ;aTL CTpOeHHe aTOMa, 

noHHTL .itellcTBYilDtHe B Hew 3aKOHH (.JtJIJf 3TOro npnmJIOCL oTxpHT:& KBaH

TOBYil KeXaHHKy!) 3HaqHJIO ,naTL KOD!HHit:TOJiqOK MHOrHM 06JiaCTHM ~H3H

KH, ac:rpOH~tmH, XHKHH, 6HOJIOrHH. Ilprui:epHO TO xe CaMO·e !!OXHO CKa~ . 

3au o6 a TOMBOY a.npe ·:...:. ero il:syt~eHHe nopo.n1mo ao3iioxHOCTL HcnoJIL

soaaHna·i.nepHott (aTOKHO!t) aHeprHH H iaxe ~aJID H3BeCTHHe·dcHOBa

HHH Ha3HBaT:& XX BeK aTOLlHHK BeKOU". 
. . 

3TO OLIJIO Bqepa. Ho qTO xe cero,nHH? cerO,ltHH H3MeHHJICH'Otl'I>eKT 

KHKpO~H3H~H: "Hccxe.nyewae KKxpo~H3HKOI qacTHitH JIHOD XHBYT HiqTox

HHe .noxuceeyH.nH, xu6o, KaK H B cJiyqae Helltpnuo, :noqTH CB060.JtHO 

llJl~~H3HBallT 3eKHOI! mapuyJiaBliHBB;IlTCH JIHmt.· C KOJIO~CaJII>mllL ipy,nou". 

, B O!Slltell HO,BHe -06'I>eKTH KHKpO~H3HlGl "3TO 3K30:l:Hqec1Gle .H pe.nine . 

paCTeHHH"• 
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. ;'H3lleHitJIC.II OO'I>eKl: ~IDIKp0ilJH3HKH 1 H3lleHHJIOCL .3HatleHHe ·oO'DeKTa 

MRKpO!lJH3HKH )tJIJI ;!!pY,rHX HayK1 ' H3lleHHJIOCLt-. TaK CKa3aT:b 1 H ~CO~HaJIL:-

HOe~, nOJIOXeHHe llHKpOilJH3HKH H ei(aBTOpHTeT· y MOJIO;!!Oro nOROJieHHJl~.. . . . \l 
UTaK,. cpe;!!H BOnpocoB,· nocTaBJI6HHHX -t:Ta:rt.ell rHH30ypra, ~enecooOpa3- )i 

HO .oocy.JJ;HTL Bonpoc H B.~Taxoa ¢opMymtposxe: "3R30THt~Hoc±r. ·a~'i.exTa ·I] 
J.LHKpO<flll3HKH H 3Hatlm.!0CTL ee cerO,J!iHll)tJill . .JJ;pyrHX HayR, A' "3aBTpa?" . ~~· 

A aaBTpa "npe;!!nonoxeHHe" (ROTOp~_e_·:l! .!!~~'1_ql!_(:_t. ___ ll_ucxa3aTt.);..:_qTo_ ca~_ _ --~-L. .... . . ... I 

UH£1 OJIHCTaTeJit.HH£1 B KaROll-TO CMUpJie nepHO;Il B XH3HH MHKpO!lJH3HKH yxe 

nci3a;I!H; He Bce··Be;llt. :OOJI3aHu sepHTL•.B cy!lleCTBOBaHHe "Oec!toaeqaoa 

~a±pemxH" ~ OTKpUJIH O;!!Hy RyKJiy, a B Hea ;!!pyrall- H·TaK Oea KOH~a~. 

TaRHM 00pa30ll1 H B HameJi CUHCKe B03HHKaeT HOBUlt BOnpoc I· ;lle£1:

CTBHTeJILHO JIH ecn OCHOBaHHenoJiartlTL 1 'ITO CaMU£1 OJIHCTaTeJILHH£1 ne

pHO;Il B XH3HH MHKpO!lJH3HKH yxe no3a;I!H H 'ITO pacKpUTanOCJie;I!HJIJl 

"MaTpemxa?" 

IIpaB.JJ;a: 

"XapaKTep 3a;llatl 1 CTOJl!liHX nepe;!! MHKpO!lJH3HK0£! 1 cerO;I!HJl HH B 

xoeauepe_ae ycTynaeT no csoea xryqea TaHHCTBeHHOCTH H Tpy;!!HOCTH 

~nmeKee BtlepamHero ,JJ;HJI. I!HHMH CJIOBaMH 1 MHRpO!lJH3HKa OCTaJiact. ••• 

aBaHnocTOM ¢H3HKH; ee caMoa nepe;llosoa H rnyooxoa. qacuD". lKaJir., . 

'ITO B CTart.e OCTaJIC.II Hepa3BHTHY llOCJI6;1!HHll'T63HC. 0;1!Ha H3 OCHOBHUX· 

3a;llatl ,JJ;aJit.Hellmero 00CJ,X,JJ;eHHJl - paCKpUTL 1 HaCROJILKO B03llOXH0 1 B 

ttOJIHOll Mepe CO,JJ;epXHllOe 3TOrO Te3HCa~ HlleHH0 1 UOtleMy 1 H B KaKOU 

ClWCJie nOCJie Bcex KpHTHtl6CRHX 3a~etlaliHA B a,JJ;pec MHltpo¢H3HRH 1 llOXHO 

CtlHTaTL 1 'ITO llHKpO!lJH3HRa OCTaJiaCL "aBaHUOCTOll.WH3HltH ••• , ee CaM0£1 

nepe,J!iOBon H rnyOoxon qacTt.D~ 

Tenepr. nocne HeCROJILKO 3aTJIHyBmerocJI BBe;lleHHJI_HacTaJio BpeuJI 

00paTHTLCll K paCCllOTpeHHD CHTya~HK_B MHKpO!lJH3HKe Henocpe;!!CTB6HHO. 
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·Bt~epa, cerO,J!iH.II'H·aaBrpa KHxpowHaHKH 

·QqeHL no~HTElJILHO :paccwTpKBi:l.TL HCTOp!NeciG!a npouecc. pa:iBHj 

THll ¢H3HKH, Hap_HCOBaHHHA OtleHL xpyiiHmnf ~3Krurn _. mprHHy HCTO

pHt~ec:Koro npo~e'cca,' TaK cxa3aTli 1 "c'· BUCOTU nTHtlt.ero non eTa" • IlpH 
' - .. . 

Taxou paccMo±peliim BRcrynaeT OTtleTJIHBO JIDdonRTHaSJ· qepra .a:roro npo-

~ecca: HMeHH0
1 

C.BOeo0pa3HaJI HepapXHH 3aXOH0ll6pHOCTe£1,· rocnO;I!CT-

------~l'_D~~ B MHpe. ilJH3Htl6CKHX srsJieHHll npH npo,JJ;BUElHHH ¢H3HQecKHX HCCJie

;!!OBaHHA . ~~ ~-~~ -~~;t.~~. ;· ~eilr.miiM' -npocipaitciseiiiio:apeileili!iiili-oo:nac·~i---- -·-
TinL, B xoTopux pa3srpssaDTCJI iccne,Uewe.npo~eccs. B 3ToM Hc:ropH

qecxoM npo~ei::ce nepe.JJ; ¢H3HJtil.lm xax,lll:ia pa3 paCKpRBaJIHCL HOBUe MHpR 

ilJH3HtleC~ JlliJieHHA CO CBOHMH cne~HilJHtl6CKHllH 3aKOHO:U:epHOCTJlMH 1 KOr-· 

;lla clJH3HKH nepexO;!!HJni it H3yqeHstD RBJieHH£1. B OOJiaCTSlX no CBOH!l pa3-

MepauHa'2-J nop1!.JJ;Ka'lleH~mHil. 

a) HepapxHJI ,!!iJIHH - HepapxHJI 3aRoHo:u:epaocTea 

B ilJH3HRe.CyiJleCTByeT HCT0pHt16CKH onpaB;IlaHHaSI T6H;Il6H~HSI HCCJie-
. . ~ ' ·- .· -

;!!OBa:rt. JIB_JieHHSI B oOnacTax Bee. MeHt.mHx H MeHt.mHx pa31lepos. Ha paa-

JIHtlHHX pyOex~x ~JI~~ B ~3}'~6HHOMUO~ H~TepBaJI~ orlO-SCll ~0 I0-15 

eli oTxpsBaJIHCL MHI>H ilJH3Ht~ecKHx JIBJieHHA. 

Tax, ·B· OOJiaCT~X. paa~eprum. ro-5. ~ ro-7 CM ORJI OTKpHT MHP uone..: I 
' • • • • - .~ • • f ~ ~-

ltYJillpHOR ilJH3HI,tH 1 . B03HHKJia KHHeTHtle_CKaSI TeOpHSI MarepHH., . 

. B O~JiaCTSI~ p~3MepalLH. Ha n~pSI~OR.;.,l(BalLeHt.m>114H 10-~ ClL., 

( iflmee!' ) orKpsncJI wp a:rouHsx. SJBJieimli ~,·soa~HKiia x~aaxollaa 
ieopHSl' •. ~CCJI~~OBaHif~·· B O~~aCTllX 10-Ii OM (,.f..frne-0 . . ) . npltBeJIH 

1t HOBOMY ~e~~~;~~Ho~·xpyry JIBJieima, c~SJ3~HHOuY c so3uo~HOCTLD · . · 

( 

·. . ~-~: ._ . ·.. ~· ,_ . . . -~ ' ' '' -

pO:s:,JJ;eHHll 3Jie:&Tp~HS,O-il03H'~pOHH~X naJl.t B03HHlt Kp~r JlB~eHHll 1 · OnHCR- .·I · 
BaeMU£1 peJillTHBHCTCKOlt KBaHTOBOll Teopnell JlHpaKa; 

·• -~· •• - ~ 4. .. ..:. • •••• - ' ; -. ' 
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B O!lJiaCTSIX 10-IJ ;.C,M OTKpllJICSI .:MHp .qJH31UtK _aTOUHoro JJ,!tpa •• B O!l

JiaCTSIX Io-I4 CM OTKpll~aC·L· ~~3Hxa ~pOHOB, qJH3H~ CTpa.HwX llaCTHUi 

:MHp :~~~dJz~e·H~~ C~~;~SIH~R a,!tpOHO~~·· . , ; : . ~ .: . . . 

. B ~~c~oamee Bpe~~-~H3HliecKH~ uccJie,~toBaHua npo,~tBHrallTca ·B o!l-

Jiac;L .ltJIHH, MeH:bm~~- lieM I~.:.r§ cu. 3Ta ~~papx~~ ;inua If. o.TKp11TllX, .. 
'· - . . . . .. - ~_; . . . . . -. . -. . . . ,... . . : . . . 

Ha 3TifX ,!tJllfHaX MllPOB qJif311li8CKifX SIBJ18HHR ,ltaHa B Ta!lJIHr.te I. _,. 
.. . . .)..: : ·. ' -~~ ' .. ·~· - . . 

l{a.K BH,ItHO H3 TallJIHU!l, noxa ,lt8RCTBHT8JILHO HCTOpHliecxaa 3aKOHO-

M8pHOCTI> Ta~o~a;. -~~0 ·n;OHHKH~~eHHe B -~dJiacTif-~H3~li-8CK~~ :~~;e~HR.: ' . . .. ·.. . ... . . .. . . 

Ha ,ltBa-TpH nopa,!txa M8HI>me no CBOHM pa3Mepau, BeJIO K OTKpHTHD'HO~ 
. • ' : ~ ' . •' . . . ' . '• ·. . ' " • , , ' • r. ·. ; • ·. ' ' •: 

BOrO MHpa qJH3HlieCKHX HBJieHHR. IToxa CTpOeHHe MaTepuH, O!lpa3HO.rOBO-. : . .. . / .. · ~~ ~ ... ' .~ . . . ·. ~ - . .-. . 

pa, ,lteltCTBHTeJII>HO HJIJIDCTpHpyeTCSl H3BeCTHOR HrpymKOR - MaTpemxott.-· . ·. . . . . . .. ~ . . . ; . ' ' . . . . ' . 

MOXHO, KOHeliHO, 3a,ltaBaTL BOnpoc, CKOJII>KO BJIOXeHifA CO,ItepEifT peaJIL-
. _·, " . . ,:__ ~ . •.. . ' • • - -~ . • • . . ,.:r 

Haa 111frpymxa 11 
- MaTeplfll? If 3TOT npor.teCC paCKpllTifSI MaTpemKH !lee..;.·'. 

. - ·. . ... -· . . . - . 
KOHelieH? 

KoHeliHo, s razwn oa~en ¢opY:e sonpoi: ociaerc~ tie~ oi's~Tax) ~ · 

Ho BnOJIHe yMeCTHO cnpamlfBan, ,lteRCTBHteJII>.HO JIH MOXHO. yTBep%.n;an, 
, , II . ·. . .·, 

liTO qJif31fKOR pacKpllTa ·yxe nOCJ18,1tHl!Sl MaTpemxa 11 
• Il:JIH KOHKpeTHe·e '· MOX-

HO Jllf OXIf,ltaTL cymeCTBeHHO HOBOR ~H3HKH 1 KOr,lta B pacnopaxeHHif ~H3H

Kif oxaxyTca .ltJIIfHll (napaueTpll y,~tapa) eme ua nopH,!txa ~Ba MeHI>mxe. 

'Jtpyrlf:MH 'cJIOBaMH~ liTO OXH,ItaeT ~H3HKOB' lla ')Urlf~ax 10-17 CM? 

3HepreTHlieCKH 3TO 3HaliHT, liTO . peliL H,lteT Oil yCKOpHTeJIHX ·c 3Hepruelt 

300 raB B CHCTelle r.teHTpa .. lfHepr.tlflfo · 

'ECJIH aHaJIH31fpOBii.TL TallJIHI.tY nOcJie,itoBaTeJII>HOCTH .ltJllfH H 3aKOHo~· 

uepHoctett, TO CJie,~toBaJio !lll cxa3an, liTO IiaH!loJiee BaxHu:MH u lfHTe..;. 
' 

peCHHMif pe3yJII>TaTa:MH 0Ka3HBaDTCll ~eOXH,JtaHHHe H Henpe,!tCxa3aHHlle pe-

3YJILTaTll Ha 3TifX HOBllX 3Tailax qJH3HlieCKHX HCCJie,ltOBaHiftt.: . 

x) EOJiee ,~terruz~Hoe o!lcyx,~teHHe npo!lJI~WC~.ItepzHrca B ~Tane 
aBTOpa 110 UOHl!TifH nepBOllaTepHH" - !ypHaJI "BonpOCll ~HJIOCO~Hif 11 1 anpeJII> 1970 ro,~ta. ·· · 
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· Jteltoul!renr.uocrr.,· Ka.x npaB~uro; oxaaHBaerca rPa,Hracre:t~Hee:,JIIlOoli 

HeOOya~aHHOli rPaHTa3HH. 

B 3TOU crpe~eHHH K ~H3HKe:ueHLmHX ~JIHH- K ~H3~Ke OOJiee ~R
.. COxHX 3HeprHit. He.JIL3Sl He~oo~eHHBaU OOJILmyD uaHSIII!YD riruiy no ita • 

.. . ~ ' •' 1 . ~ 

Hciop.iit~ecltH onpaB~HBaBmHXCSI Ha~ex~ H8: BC!petly c .tfell7ro coBcinl HO-

BWL •. O~Haxo .· w He Oy~eu aKiteHrxpoBan : aror, uoxer osn, ~nero 

nCHXOJIOfHtleCKHit rPaKTOp 1 XOTSI OT Her?. OTBJietiLCSI roxe. HeB03llOZH·o~' (. 

r· Ho _B ~aHH~ll CJiyliae Ha pyOexe npeJtCTO~JtHX ~JIHH, HMeHH~ ~HH m:-I7 Cll 

MOXHO YBepeHRO.rOBOpHTL,O 00JILmOll OXH~aeMOM nporpecce B HamHX 3Ha-
. ' . .. . ~ . ' . . . ';" 

HHSIXo J!eJIO B TO!l1 .liTO oeHHO 3_TOT pyOez JtJIHH1 KaK pyOex ,JtmtHi. Hllell.:;_ · 
- ~ ' " 

IIIHli ~YH,JtalleHTMLHOe 3HatleHne, l'xe opraHHtleCKH CO,JtepxHTCSI B COBpe-

ueHHOI reopxH·cJiaOux BaaHMO.JtelicrBHI. Paauepaaa KOHcraHra, onpe,Jte

JISIIlJllaSI cJiaOHe B3aHUo,JteltcrBH·SI; xapaxrepHayerca · itBa.itlia!ou ,B;JIHHH 

. ( !~ . ) ~ r,Jte -t . KaK paa 0JIH3Ka K I0-I7 CM~ 

Bo BCSIKOll CJiyqae MH MOXell C YBepeHHOCTLil CKa3aTLi qro Ha 3THX · 

,ltJIHHax nOJiyt{Hll OTBeT Ha .. O,ltHH H3 HaHOOJiee. HHTpHry~Mi!HX BOnpOCOB 
: ') ' -
· coBpelle~Holi ~H3HKH, HUeaHo, ~KoBa npHpo.~ta.cJiaOux BaalriloJelc~BHH. 

B:tiell xe aaKJIIltlaercSI Hepacxpuraa ncixa _raHHa cxaoux'B3aHMO;_ 

,JteliC TBHli ?-
. HAK H3BeCTHO, cetleHHSI CJiaOHX B3aHMO)teitcTB"HH pacryr c 3HeprH-

eit B3aHMO,JteltCTBYJllliHX tlaCTH~o 

·' 
.!.."· 

...... , 
·~! . -

. -~ .. ' 

{,.j 

. •:: ._·. t' 
-· ., ··.. ~ i 

. !• .,., 

\ i. ~. 

·' '' 
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.~ .... 

KOHCTaHTa. CJiaOYX B3aHMO,JteltCTBHli llaJla, ·noarowy B CJiaOHX B3aH- ...• :~ 

llOJteltcrBHRX HcnoxuyercB annapar reopHH BosKy.eaHH - pauoxeHHe: . :· 

'po cxaoowy napawerpy. B3aHMO,JteltCTBHllo Tax. :ttaK ceti~~Hll; pacryr ~ . asep-
. ' ' . . . . ~ . . . - . . .' 

rxelt.Baalrilo){elctBYiliiiHX qacrH~, ro OKa3HBaerca, uo·npH ~OJILmHx' 
:-- 3-Heprxax, . H~ci.torpa ·Jia waiocu .· xoa~rliHrH B38.HMO.Jtei~TBHa, ~Jie.JtYiliU!e ·. 

BH~mxe npHOJiuemui reopHH cra!loBaica cpaBH~ HJIH ,Jtaxe 'ooJILme; 
.. ' . ~. ~ .. - . . -. . - . 
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npHOJIHXeHHI HH3mHx. J!pyroro·xe annapara (He ·reopHH B03MYJlleHnli)·B 

.Hameu pacnopaxeHHH noxa Her. rronHrKH nocrpoHrL'OoJiee-coBepmeHHHli 

~OpllMH3M ,JtJill BHtiHCJieHHii ceqeHHlt .CJia0HX B3aHMO,JteltCTBHlt BCTpeqaer~ ' 

CSI C ~YH.JtaK:HraJILHOii rpy,ltHOCTLil T~OpHH C~a0HX B3aHllO,JteltCTBHit1 . CBSI~--

3l:I,HHHX: C HaJIHtlHell paCXO,ltSIIIIHXCSI BeJIHtiHH1 KOTOplie He y~aeTCR ycrpa-

. HRTL cnocOOallH (T.Ho nepeHOpMHpOBKaMH), OKa3aBmHllHCR a~eKTHBHHllH· 

B 3JieKTpO,ltHHaMHKe •. 

Boo0111eu Mhl He aHaeu; xax aeJlr ceOa cJiaOue B38.HllO.JteltcrBHSI 

npH napauerpax CTOJIKHOBeHHltj 0JIH3KHX K,JtJIHHe, xapaKTepH3YJ)II!elt;CJia-

0He B3aHMO,JteltcTBH·a, ron ,ltJIHHe ro-I7 Cll, 0 KOTOpolt mJia petlL BHme, 

HJ!H npH.3HeprHRX, 0JIH3KHXK 300 f3B B CHCTeMe~eHrpaTSIXeCTHo 
' ipYrHMH.CJIOBaMH, y HaC ecrD peaJILHaa·WXH!alleHTaJILHaSI 3a!aqa 8J1R· ,,·· 

·YCKOj?HreJill C· 3HeprHelt !00 faB ~Telle ~eHTPa HHep~HH. ·TaKOli ycKO-
. . . --- . '7 . ; . 

pHTeJIL (IOO faB, c.~.-Ho}Mhl B ,ll;aJILHeltmell Oy,Jtell Ha3HBaTL xpano -

.ycxopneJIL yHHrapHoro npe,JteJiax). Ecn ocaoBaHHSI noJiaran, · qro' 
-- i ·' " 

oOcyx,~~;aewag npoOJiewa 11oxer. ouri. · CBH38.Ha c ;D;pyroR npoOJieMolf cJia---
OHX B3aHKO,JteltCTBHR. 

Co~BpeweH ~epMH (1934 r.) reopHa·cJiaOsx B3aH!lo,JteRcrBHli_~op

uyJIHpyercSI Katt B3aHMo~encrBHe, qerupexqacrHtiHOe 1 npn _13-pacna,Jte · 

HeRrpoH pacna,~~;aerca,Ha nporoH, aJiettrpoH H aHTHHelirpHHO. Bee ,~~;py-. . . . . . -

rHe·H3BeCTHHe B-npHpO,Jte B3aHllO,JteRCTBHR,;.. 3TO,B3aHilO,JteRCTBHSI.HCKJIIl-
.. -. . . - ... ;,. . - ' ' . ' . ..., ' . . . . 

qHreJILHOrpexqacrnqHHe. Tax, Heltrpo!J, Hcny9KaSI 1i -ueaoH, npeBpa-
~ " - . ' 

lltaeTCR ~HJILHHMH B3aHUO,JieRCTBH8llH B ,npOTOH H -r.)l. . . 
··:·-~:-·=".:""··~·L.<_·:·:-.,·. ~-·:·. -.. r~ .. · ... ·~·-~. t····~ .• 

· 0KOJIO 30 . JIElT CyJlleCTByeT TeH)teH~HSI CBeCTH 4-· tlaCTHtJHHe. CJia- . 

O!le ~~H~O;D;~lt~T~~~,~-~~exqa~~H~~owy~ 3~o~o ll~ltH~ ,lt~CTRtiL, n~e,Jtn~~ 
·· x! ~B ;eopHH BOallYJlleimn ripe,~~;nonaraercSI, qro ·no npHtiHHe cJia:-: · .. 

00CTH B3aHMO;D;eliCTBHll HaqaJILHOe COCTOSIHHe CHCTeLill He UeHSieTCSI ;... 
;D;pyrm.nt--CJIOBaMH, YHHTapHOCTL YtfHTHBaeTCR -C · .. TOtlHOCT~Il ,11;0 CJie,ltYil- . 
lltero npHOJIHXeHHSlo YHHTapHOCTL npe,Jte1ILHO HapymaercH, eCJIH CJie.JtYil
~ee npnOJIHXeHHe oxaaHBaerca ~BHO H1IH OOJILme npe,ltll){yJllero • 
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naraa, liTO HaOnD~aeuoe cnaooe Baauuo~eltcTBHe Ha cauou ~exe ocy

IIteCTBHHeTcn B ~Ba 3Tana. BHaliMe HeltTpOH nepexo~HT_ B npOTOH, HC_

nycKaa HeKOTOpyD .runoTeTHlieCKYD liaCTHizy W -Ye30H ( TpexlJaCTHliHOe 

B3aHYO~eltCTBHe), a _3TOT ToHo npOMe)ltYTOliHHil W -Ye30H pacna~aeTCH 

3aTeM Ha 3HeKTpOH H aHTHHeltTpHHO (BTOpoe TpexliaCTHliHOe B3aHYO~elt

CTBHe). 

H~ea yHH~HKaUHH THnOB Bsauuo~eltctBHlt Hacxox&xo npnBxexaTen&-
- -

Ha, liTO BO Bcex HOBHX ~uanaaoHax 3Hepruu, Ha Bcex HOBRX ycKopnTe-

xnx CHOBa H CHOB~ CTaBH~CH.-3KCnepMMeHTR no fiOHCey npOMelltyTOlJ!lOX:O_ : 

W -ueaoHa. B nacxoauiee Bpetm · Ha ~encnyDIItHX .ycKOpMTexnx W -Me

soH nOKa He 00HapyxeH. 

HHJB:HHll npe~ex Macc:u npoMelltyTOliHOro W -Me30Ha nOKa HelltHT .,, 

a 06JiaCTH 2-5 r3Bo 300 r3B B CHCTBMe ueHTpa.THllteCTH (yCKOpHTeH& 

yHHTapHoro npe~exa) - aTo Ta npe~en&Han 3HeprHn, ~o xoTopon HMeeT 

CMHCn n~ea npOMeJB:yTOliHOrO MeSOHa H ero 3KCnepllMeHTaH&H:Ue fiOHCKH. 

li a 3TOM cMHcx~ Ha ycKopnexe yHHTapHoro npe~eJia TeopHn cJia6ux 

aaauuo~encTaHil no~aeprHcTcn pemaDmeuy_ncn:uTaHHD. Ha cne~DIItHX.CTpa

Hnuax MH pacmupuu o6cyx~eHHe paanHliHHX acneKTOB npeJJ;cTonmero 3Ta-
- . ~ 

na MI!Kp0~H3HKH B 3fiOXY fiOHBJieHHH 3KCnepHMeHTaJI&HHX_ a03MOXHOCTell 

ycKopnTena yHHTapHoro npe~ena. 

6) Ecu, JIH OCHOaaHHH nonarau,, liTO "caMHlt 0JIHCTaTeH&HHlt 

nepHO,ll a lltli3HU MI!KpO!lJH3HKH fi03a,liH "? 

RacKa,n nopaauTen&Hux OTKpHTHlt Ho:ilux aaKoHowepHocTen miltpo-· 

MHpa Jtaa,nua'iux-Tpu,nuaTux ro.11oil, MHilroo6paaHe 3JieueHTapHHx tui.cxuu 

H HX caoilcTa a nocne,nyDIItHX'jlljeCHTHJieTHHX, ace 3TO B.KaKOM-TO CMHC-

Jie "pa3BpaTRno" Hame aocnpuaTHe 11 oueHKy 6HCTpOTH HayqHoro npo-
-. . - . 

rpecca; CTaJIO HeCKOJI&KO HeTepneJIHBUM OXH~aHHe HOaHX HayqHHX OT-

24 

;N 

l 
~ 

t 
l 

I 
~~ 
' 
j 

, Ki>HTRit~ · IIOHBHiiHC&' ynpBKHr ·~axe· HSBecxlioe · He.J(OBOJt&CTBO TeMiralm: ilo::.:• 

BHX OTKpHTHlh J{eJiaeTCR nOnHTKa''YCTaHOBHTJ.:qyn HH'He "3aKOH' npu.:. .: 
. ',· 

po~n-,- COrJlaCHO itOTOpoJiY. C: BBOJtOY · Yl(KOpHtenett :Ha <l~xee . BHC OKHe 

3HeprHR· "TeWH HOBUX OTxpHtHll B 3TRX HOBWc 3HepretniieCKHX. oOiiac.:. - . -. . 
TRrpaJJ;HKM&HO aaueJJ;JlHDTCH".~.-~: ·::·--· --"> ·o· . ... :.:· 

nexo B TO.Ilf liTO :aepapxua JJ;JIRH~ 0 XOTcipolt iiiJII:l. pett& BJ:rine, :n ~c: 
- . 

COOTBBTCTBYDDtHEf l'lll3HeprHJ.i:;; ~O.UBH:.;HClJHCJIHT&CH a' CHCTeMe neHrpa/ ::;: 
- -- . 

HHepUHH~- 3H~prHS B CHCTeYeXueupa· THJ:eCTH CBH3aila~ C 3HeprHelt·'a '- n•: 

Jia<lOpaTOPH?It·CHCTBYe KBa,itpaTHtlHOll 3aBHCW40CT&D: . 
;y. 

• ~ ~. ot ;· . • . . . . .a .. - -;',, -.. ~ . c· 
. ("I Bc.i. M 
· r::..l<:i.b. :'F. 

2 
M . .. · ; •. : f'> •. ~ 11a_cca nporoBa. . ,. . . - .."! 

:. :'; . : {~ 

. ·Hat~nilaa ·co BpeYeHH: coaJJ;aHHH riepBoro xocMotpolia lia -3 T3aa 

(19?3) H KOHlJaH. paOOTOlt C~prlfxOBCKOfO yCKOpMTBJIH Ha 75: ·r3a ~. B Ha- · 

CTOHIItee IipeJ.i:a (1973 r.) ,- ~Heprli:a li cncTeue neHTpa· TJUtecTn 'yilenli- · 

liHnac& HJIR coOTBeTCTBYDD!He JtJIHBH j)leH&mlimtci. ·a oxHomeHHH 

I.{%~J--TO~&KO,B nan paa. •u '. : .. ~:·. . . 
TaKHYoOpa3o!.i,:c TOliKH ~peHHfi,RepapXHH.'JtnHH·li·aaxoHouepHocTen, 

0 KOTOpOit mn,a peli:r. -Billlle, YH B TelJeHHe TIOCJIBjlljHHX .l!jaaxuaTH-JieT · 

3xcnepHil:eHTHpyeM ·npmlepuo B O.JHOlt. R ron -~e ·oisnactH · ~HaHlJeciWx 
3aKOHOKepHOCTe1to XOTBJIOC& 6~, ·liTO<lH 3TO cy~eC~BBHHOe 06CT0HTeJI&CT-, ,_ - ·,_.. ' . ·•' .. · ., 

ao BCer)ta HM8JIOC1> B aRJtY npR ~HaJIH3e.CHTyaUHH a ~H3Hite aHCOKHx' 

3Heprnlh. .-
Cxcipee JtOCTOltHO YJtHBJieHHH, ·xaxYHOrO HOBOrO OTKpHTO H OTKPH-

. ~· . ·- ' ' ". . ... . ·' . . ' 

Baeten :B·3xon cpaBHHTBJI&HO y3xoll;aHepretHllec1ton o<SnacTn: 
-· ~- -··"'- .• . . .,. - - . . . . . . . . ·.· 
He: HCKnDlleHo; liTO O.D;HO H3 cy~ecTBeHBHX aKcnepuueHTM&HHX 

• • ~ .• _}.. '' ••• :· • • • • y • 

JtOCTUeHHit. ~H3H_KR BHCOXHX 3HeprHI TIOCJI8.11;HHX Jl8T, 3T0- HCCJie)tOBaHne. 
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Ce'leHHlt]JIY00KOHey_!lpyrHX.,B~K'?.Jt6ltCTBHlt npH paCCBSIHHH, B .tt,aCTHOCTH, 

JienTOHOB .(Helt:rpHH0 1 3JIBKTp0HOB) B!lcdltHX"'3HeprHH Ha HYIUIOHax. 
~ . . ~ . ,_ . -". 

.. "65 .ne:r 1Ja3a.Jc3puec:r P~sePIJOP.Jti HaOJIJl.ltaH, ~K pacceHBaJl:rcJ! .. 

o( ~'laCTHIUl lla TOHKotp.reTaJIJIBqeCKO~ rPOJI:&r.fl, npHmeJI K BbiBO.JtY1. _'ITO, 

aTOM He SIBJISI_eTCSI O,l(HOpO,l(HHK, -a COCTOHr H3 O'fp_H~ateJILHO 3apiix_eHHbiX 

3JieKTpOHOB, OKpy.EaJl~ MaJI!le ~OJIOJ:HTeJILHO 3apSIJ:eHH!le Sl,ll;pa~ •• ·He-
- . -- . ' . '. -. . . ' . . . 

,~~;aBHHe sxcnepHKeH:rH c .aneKTpoaaw, ycxopeumiiiH .JtO aaeprxlc_2I ras . - ~ - - '. - ,, . . -

Ha ,ltByxKHJILHOK CT3HrPOP.JtCKOK JIHHeltHOK yCKOpHTeJie_, yita3HBaJlT Ha :ro, 

'ITO xc:ropHH, no-BH.JtHKowy, .. noB:ropSJetcSJ. Ha. pacc:roSJHHSIX. IOOOOO J>~~ ,. -

ueu:r.mxx,.11eu a:roKulle. oxasanoc~o, uo sneP:rpoabl cJ3epxsucoJtHx saep

rnR pacceHBaJlTCSI ua npo!oaax H llelt:rp~aax Tax, Italt HHKTO He npe.Jt

nonarM. R3 3THX OnHTOB OHX noJiyqeH Bb!BO.Jt 0 TO~, 'ITO SI.JtepHHe 'la

CTHUH OOJia,ltaJlT CJIOJ:HOlt BHy:rpeHHBlt CTpyx:rypolt H. COC'f.OSIT. H3 TO'l8'1-

HHX KOKnOHBHTOB 1 _Ha3BaHHHX napTOHaw{IJ/" • . 

XOTSI TOJIKOBaHHe.3THX 3KCnepHKBHTOB COBCeU HB CTOJIL O.JtH03Ha'IHO, 

xa~ sTo Hana~a~_~C:~ Kaa~ano~ H naa<?ri>cJtHyX) • Bee ~e HOBaSJ H.Jte_a ·c:rpoe-

x) leJio B :row, 'ITO no.~toOaoe noBe.~teaxe (yBeJiaqeuxe) ari>ri>ex:ra 
pacceSIHHSI JIBnTOHOB Ha HYKJIOHax1 conpOBOJ:)taeuoro KHOJ:eCTBeHHHK poz
,ll;eHHeK 'laCTHU1 'BCe-:raXH npeAnOJiar~Qc; sa HeCKOJIJ.KO JIBT .JtO'OCy-
DteCTBJieHHHX ua CJIAKe sxcnepxuenos/IJ • _ ·· 

liHJIO BHCita3aHO npe)tnOJIOJ:eHHe H npHBO,I(JIJIHCio BeKOTOpHe .JtOBO)tH 
B nOJIL3y·cy.eCTBOBaHHSI .TaKOlt TeOpeUH 

. - :· .. : -form.;·. .. . -, I"! 
· · · ~--··· · 8 ---~10o . 

r,~~;e Gt.:;': ;,. noJIHOe C
0

ettie:m/ rJxyOOltO 'ueynpyroro pacceaHHSI c yilerou . 
rt>oplllPax:ropoB B ItaJ:.JtOU H3 ero ItaHMOB. 6o -: ceqeuxe ynpyroro 
pacceauxa ua :roqeuoR 'laCTHn. · . · II 1 

He :ratt .JtaBHO B pa6o:re EoronJl6osa, BJia.JtHKHpOBa H TaBxeJIH.Jt3B 2 
OHJIO nOita3aH0 1 IITO.C~eC'fBOBaBKB STOlt :reopeKH COBKeCTHKO C rt>opwa
JIH3KOK COBpeueHHOlt T80pHH npH He O'leHL CHJIJ.BbiX.OrpaHH'leHHSIXo-

0)tHaKO 06pa~e:r· Ha ceaSJ BHKUaBHe, q:ro KaOJIJl.ltaBKHB 3~ettTH 
O'leHJ> )taJieltH. OT acrumTOTH'leCKHXo He KCIUIJl'leBO .. n03TOKJ, 'ITO OHH._ 
BllXO.JtSIT sa paKKH :rp~.ltH~HOHHOlt :reopHH~ lpyrHKH CJIOBaKH, BOSKox-·· 
HOCTJ> TOJIKOBaHHSI aqxpett:ra C nOKOII!J.Jl Cyll!eCTBOBaHHSI ItaKOrO-TO pO)ta· 
cyO'laCTHU (napTOHOB 1 XBapKOB) noxa He HCIUIJl'leHa. . . . 

,:o •. : . ·.·-.--: -:-:::*:: .... 
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HHSI HYIUIOH0B-H3-HOBHX .ltJIH HayXH 'laCTHU(napTOHOB) B03HHKna- OHa 

Oy,~~;e:r' J:HTJ>, · npoBepn:t.cSJ-B .ltMLBeltmHX ·aKcnepHKeH:rax~· · .. ,. \: 

:: ~-H B .ltaJil>Heltmeu,.·KoHe'IHOj He HCKJIJl'leHO ee 3KCnepHKeHTaJil>HOe 

nO)tTBepx)teHHe; · _-. ~ 

HO-B ,~~;aaaoK·cxyqae :pe'ILH.Jter o pacltpHTHH CJie.ltYJlllleA "ua:rpem

KH", nO'ITH B OyXBaJILHOK CKHC1Ie· 3TOro 00pa3ao 

IlpaB.Jta, B OTJIH'IHe OT CHTya~HH ·co C1Ia0!lWI B3aHMO,IteltCTBHSIKH; .. 

COBpeueHHaSI- TeO pHS!. He ·co~epJ:HT. KOHKpeTHOlt .ltJIHHHI . C KOTOpOlt CB.R3H

BaJIOCJ>"0HCy~eCTBOBaHHe·HOBHX c:rpyx:rypiiwc e.JtHHHn. EcJIH no.~to6HHe · 

'laCTH~H H CyDteCTBYJlT 1 TO" lm He MOZeK CKa3aTL,· ItaKOe noxoneHHe YCKO

pHTenelt no:rpeoyeTca )tnH HX oouapyzeHHSJ. ·He HCMJl'leHo ~ q':ro np11we 

HJIH cyDtec:rBeuuue xocBeHHHe .JtaHHHe zi, noil:r.ay: cyDteCTBOBaHHSI :raJtHx· 
. . . 

'laCTH~ woryT 0HTL noJiy'leH!l Ha YCKOpH_TeJISIX 1 HKeJlDtHXCSI B HaJIH'IHH' 

_HJIH Ha ycxopHTeJiax OJIHJ:altmero noxoJieHHSI. 

HeoOxo~Hllo no,lt'lepKHy:ri., 'ITO B nocne.JtHHe ~ecSJTHneTHSI noaBHnac:r. 

npHHUHnHaJil>HO HOBaSI KOH~en~HSI 0 CT_pytt:rype WTepHMl>HHX 'laC'J;Hllo Ec.:.. 

JIH )tO nOC1Ie)tHHX ,JteC.RTHJieTHlt B HCTOpHH_ 'leJIOBe'leCKO~.KYJILTYPH roc

nO,II;CTBOBaJia H)tea; COrJiaC~O KOTOpoR, rpyOoroliOpllt 'laCTH~H;..Oon!.melt 
- . . 

KaCCH CTpOH1IHCL H3 'laCTHU KeHJ>MHX KaCC 1 TO. B nocJie)tH~e ~e~~THJieTHSI 

B03HHKJia H,II;BH 1 B HeKOTOpOK CKHC1Ie npOTHBOnOJIOJ:HaSI 3TOlt .ltPBBHett, 
. . 

HO Ita3aJIOCJ> OH H O'leBH,ItHOlt H,ll;ee •. flOHBHJiaCL H)teSI C~p~HTl> _'laCTHIUl_ 

KeHLMHX uacc H3 'laCTH~ OOJILMHX uacc, CHJil>HOe. B3aKKo_iteltCTBHe UeX.JtY 

xo:ropHMH npHBO.JtHT x coo:rBeTCTBYJlllleKy .Jte~ex:ry.uacc ~aaa~x cHc:reu. 

3.Jte.~L Hll-~eTCH ~ B~JtY n~nllTita CTpOHTL..- Jf :.ue30H~ ~3:·-. j .:Ke30HO.B 
,-r . -

(BeH~eJI:t.) 1 '_}!., - Me30HH H3 HyiUIOHOB H aHTHHyKJIOHOB (<J?epKH..:.flHr) t 

a,~~;poHH ~a 7c.c& (' a..C€--), x~apKo_~ .(4Bettr,~ I;en:r.wu),, uaxo~e~~ nap-
, - \ . -

:ropH iJ?eltHMaHa~ 
'";· 
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;;:..'" B C¥Sl~H ~ C :,.3TOlt. UO.l(HipH~~He~ ;ipyH~aJLeHTa.JI:&HqlLKOHUen~~~i.;8_ ;;Ca":': c 

MOlt npnpo.l(e CTpyKTypH B!ll!leCTBa, · KOTOpyJ), ,KCTaTn, MOXHO ,paCCMaT,-, .·, 

pH BaT:& -~K; },(OllteT 6h!T:&, .O.JtHY. H3 e Ca!lhlX pa.l(HKaJI:&HHX ,peBOJIDUHlt · B ·. Hamruc 

npe.l(CTaBJieHltllX 0 CTpOeHHlt MaTepltH sa BCD Hamy HCTOpHD, BOS}{HKaeT · 

BOnpo_c, MOrY.T c.JIH, 6J1TD_ .Ka.Klte-TO C006paxeH.HSl 0 cymeCTBOBaHltH B_ npn

pO.l(e MaKCIDlB.JI:&HO TSlXeJIOlt ll_aCTHnH, ltOTOpasr MOrJia C!hl 6hlT:& npe.l(eJI:&-

1Illi4 .no .uacce ·,CTpyKTypHbiM MaTepHaJIO!l .~JISI' BCBX llaCTHU• JIJ!OOIJHTHO, 

tlT_<UtS ~pOBhlX ~OHC TaRT MOJII:HO. nocTpq~T:& UeJiyD : rpynny . 6JIH3~X :no , • 

uacpe q~CTUU,. KOTOpl:le. MOrJIH ;OH npeTeli,JJ:OBaT:& :Ha STY pOJI,:&. liS .,KOH-·: 

_cTa~T . . e.- ( snexTpuqe_cxn~ sapsr.It),,,, g (J.LeSO}{Hhl_lt sap~.It); 1i -,no.

CTO!lHH!3.ll .TIJiaHxa, ~- ·C -. CKOpOCTH CBe:ra,. ,:~-.rpaBHTaUHOHHOlt ' ; 

KOHC~aHThl, },(~litHO nOCTpOHT:& CJie.JtYDI!lRe BeJIHtiHHl:l, HMBIDIIlHe pasuepHOCTH 

MaCCH: 

M e -" -fit rv AD q-t- VFi · -s · g ·· -s · · . "' J 0 t:vl" • ....:.. "' I 0 Cf1'· 
'}e- 7 ) (ii 

JIDOOnHTHO, tiTO 3Ta rpynria ttaCTHU MaKCRMaJILHO. 60JI:&~Olt MaCChi . 

(c~eM ~MaKCi1MOHOB"),. KOTOpyD MO~HO nocipOHT:& H3 MHpOBhlX KOHri.TaHT, 

Bcsr n~~u± ~ ysxou nHTepBaneuacc:, ro-5::~·-ro-6::~ · · 

COOTBeTCTBYDJitne .ItJIHHhl nexaT B 06JiaCTlt IO..: J_ 10-JJcu. 

C TOllKH speHHSI uepapxmt .ItJIHH,' .l(JIHW. 3TH .l(OJIXHN HaxO.l(~T:&CSI Ha ca

MOlt. HHltH.ett' CTpOttKe Tae!JIHUll r. no.:.BH.l(HMOUy' ro-JJ~ CM.- 3TO c~sr.' 
nOCJIB.ItHHSI .l(JIHHa B cnHCKeipyH.ItaJLeHTaJI:&HHX .l(JIHH •. Ha 3TOlt npe.ItBJI:&H01! 

.l(JIHHB,. nO-BH.ItHMOMY, TepaeT C!lhlCJI 'cauo 'ftOHSITHB paCCTOSIHHSI . BOOOI!le 

ns-sa KBaHTOBhlX ipnyKTyanHR UeTpHltH. H c STOlt TOtiltH speHHSl,·aTH 

.l(Jil!Hhl H COOTBeTC.TByJ)I!lHe HM MaCCbl ttaCTHU .l(OJIXHbl Obi . .ItBltCTBHTeJI:&HO 

paccuaTpuBancsr Ka.K npe.IteJI:&Hble~ 

J 

· Ho HHTepec uaxcmwHOB Kalt BosuoxHl:lx ctpyittypHux snelleHTCJB . . . 

saKJIDttaeTcsr B TOll,· ttTO npH Taimx 11accax H TaKHx pas11epax, · Ka.K · 

OKaSblBaetcsr, TOJI:&KO rpaBHTaUHOHHblX CHJI .l(OCTaTOqHO .ItJISI·00pa30BaHHSI. 

CHCTeU C XeJiae!lhlM .l(ecpeKTOJl llaCC. B031lOXHO, tiTO' ueX.JtY CJiaOolf .l(Jilt.:.. 

HOlt (Io-I? cu) H, cxaxeu, rpaBHTaUHOHHOR .l(JIHHOlt (Io-JJ_IO-J2 CM) 

CYI!lBCTByeT pst.It HepapxntteCKHX .l(JIH~ ynpaBJISlDI!lHX CBOHUH cneUHipHtteCKH

llH MHpallH cpH3HtteCKHX SIBJieHHlt. Ho B paMKaX cymecTBYDI!lHX ~H3HtteCitHX 

npe.l(CTaBJIBHHlt H H3BeCTHl:lX MHpOBhlX KOHCTaHT -··noxa HeT MBCTa .l(JISI 

. KaltHX-JIHOO .ItpyrHX .l(JIHH •. 

OtteR:& B03ll0XHO·, .llTO 3TH rHnOTeTHtteCKHe ttaCTltUhl B CB000.l(HOM 

COCTOSIHHH HeCTaOHJI:&Hl:lx). 

x) YTile~X.IteHHe,·ti~O .. B HaC"TOSII!lee :BpeMH MnKpOcpH3HKa uueeT CBO-· 
HM OO~eKTOM. pe.l(ItHe 3K30THtteCitHe paCTeHHSI~, llaCTHUbl KOpOTKO.l(BH
xymne, KOTOpHe He HMeDT npstllOrO OTHOmBHHSI K "XJieOy HaCyl!lHOMy", 
It TOit ipOpMe CTa0HJI:&HOrO Bel!leCTBa, B KOTOpOM Mhl .CYDtBCTByell, He 
COBCeM TOtiHO. Bo-nepBbiX, CTaOHJI:&HHe ttaCTHUbl- npOTOHH, 3JieKTpOHhl,, 
clJOTOHbl, HeltTpOHbl H CJIOXHHe aTOMHble SI.l(pa,.·no;..npe:m:Heuy OCTaDTCSI 
OO~BKTaMH HCCJie.l(OBaHHSI BO BCeX OC!JiaCTSIX 3HeprHH. li HaHOOJiee Bne
ttaTJISIDDtHe pesyJI:&TaTbl cpH3HKH Bh!COKHX 3Heprntt·(rJiy00KO Heynpyrue · 
nponecc:a) KaK pas CB~SaHbl CO B3aHUO.l(eltCTBHe!4 HMeHHO TaltHX ttaCTHU 
(npoTOHOB-snexTpOHOB). Eonee taro, Taxaa xopoTxoxnByDtasr.qacTuna 
B CB000.l(HOU COCTOSlHHH, KaK HBitTpOH,B CBSI3aHHOM COCTOSIHHH CTa;.. " 
6HJI:&Ha BXO.ItHT,CTpyKTypHO B CTaOHJI~HyD.Sl.l(epHyD _MaTepHD. 

110-BH.l(HllOJ.LY, TaKHe'KOpOTKOXHBYDtHe ttaCTHUbl, KaK rnnepoHH, 
SIBJISlDTCSI CTpyKTypHbiMH. 3JieUeHTaMH KOJIJiancnpyDI!lHX Hee!eCHhlX TeJI 
B nx nocne~etttpOHHOlt cta.ItHH. Eonee Toro, ecnn oxaxetca, ttro . 
napTOHbl HJIH .ItpyrHe nO.l(00Hble rHnOTBTHtteCitHe ttaCTHUhl .l(eltCTBHTeJI:&
HO SlBSlTCSI CTpyKTypHHlW e.l(HHHUaliH BBDtBCTBa, TO B03MOXHO HMBHHO 
B CB000.l(HOM COC10SIHHH-HeCTa0HJI:&Hble, KOpOTKOXHBYI!lHe ttaCTHUhl . 
( ".3K30THtteCitHe n) SlBSITCSI TBM"XJieOOM HaCyl!lHhlM", 0 KOTOpOM rOBOpHT~ 
CSl B.CTaT:&e I'HH30ypra. '!.lbl HBMOXeM YTBepX.ItaT:&, tiTO TaK C!y.l(eT 
Ha CaJLOM .ItBJie, HO STY B03MOXHOCT:& Mhl TaKXe He MOXeM UCKJIDtiHT:& •. 

-:.-, 



tixo KacaeTcSI .D;O BHCKB.aauul>ix y:rBepx,~teuxn, qxo ... HaHCioxee dJIHCTa

TeJILHHRnepHO.D; UHKpO<fJH3HKH.yxe D03a,ltH", TO 3TO DOJIOll:eHHe.aBTOpa 

XOTS! B KO~TeXCTe H 3ByqHT oqeur, onpe,lteJieHHO - OHO COnpOBOZ,D;aetCS! 

CTOJILXHKH OfOBOpKaKH-H npH3HaaHSIKH npRMO npOTHBODOXOZHHX ~03MOZ

HOCTeR,-qTO-He BHTeKa.Jl JIOrHqecXH_H3 K8.XHX-1IHCIO OCIOCHOBaHHHX no-, . ' ~ 

CHXOK·- OHO S!BXS!eTCJl npOCTO O,l!;HOR H3 OCTpO C~OpyYXHpOBaHHHX ,l!;H-

CKYCCHOHi!HX (H uaxo cKaaan, , qac:ro ,JJ;HceytHpyewx) xeu. 

KctaTH BOnpOCH DO,JJ;OCIHOrO po,JJ;a yze He_pa3 B03HHK8.J!H B HCTO-· 

pHH uayKH H uanoUHHTL o HHX oqeaL noyqHxexr,Ho. 

B KOHUe npomJioro CTOJieTHJl, no CBH,Jtete1IJ.CTBY II.MHJIHX3Ha, 

npe,JtctaBJIS!JIOCJ., qx~_BeJIHXHe OTXPHTHR B ~H3HRe yze C,li;8~&HH H qxo·: _ 

,D;aJIJ.HellmHR nporpecc Cly,Jtet COCtOStTL H9_B OtxpHTHH mqectBeHHO HO-

- BHX SiilJieH~~. a c-~opee l Cloxee :roquou ~oxHtlec:rBeHHOK HawepeHHH- -. 

yxe H3BeCTHHX S!BJieHHR~ 

. 3TO, _r:ocnO,l!;CTBY~II(ee OCIDieCtBeHHOe MHeHH~ anOXH ~OpyYJIHpyetCJl 

yqHTeJieM M._IIJiaHKa _:., ~HXHnilOM litOJ!JlH H9Clt0Jllolt0; 6oxee' OClpa3HO t HO, 

no cy:rH ,JteJia, _teKH xe cxoBaKHz "Kouequo, B ":row HJIH HHOM _yromte · 

:llOXHO e111e 3aMeTHTJ.' HJIH ·y,JtaJIHTL DHJlJIH:tty t HO CHCTeJla Kalt ll61I06 CTO-

HT npoquo, H. :reope:rxqecmll ~H3Hlt8. ·, aaue:ruo npxCixHZaetcJI i :roB c:rene

HH COBepmeHCTBa, ItaXHM yze CTOJiet~ll OCl .. aet re~~eTllHJI~/!4/ •. 
KaX HCtOpxqecXHR aue~OT BOCDpKHHKaDTCJI·tenepJ. C~OBa "Bee 
~ .. · •' ' . -. ' . 

BeJIHqHe ~H3HqecXHe OtKpllTHR yze C,lteJiaHY"t DpOH3H9C6HHYe JIHmJ. 3a 

,JteCJITXH JieT nepex OTKpHTHJIMH TeOpHK OtHOCHteJILHOCTH H KBaHtOBOR 

wexaHHXH. 

Koaequo, a:rot HcropxqecXHR axcxypc·HH B xoew cxyqae ue JIBJIJI

etcll KaXHM-JIKCIO.,li;OKa3ateXLCTBOM toro, q:ro HaHCIOJiee _Cl1IHC7ate1IJ.HHR 

nepHO.lt MHxpO~H3HKH He _n03a,ltK. Peayx:~.:ra:row aroro axcxypca uoxex 
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__ CIHTL JIHmL Clonr,mall ocxopoxHocxr,·· B' yxBep%,lJ;eHHllx.o·· Ho B H3BeCTHOM 
.-· : . . ' 

CKHCJiec peaJILHHR.H,KaXeTCJI,,l!;OBOnLHO yCie,JtHTeJILHHR OTBeT Ha 3TOT 
- . . . ' ., ' "'. - . ~ -. . /:... '" .. ~-

,· ..... BODpOC :llOXHO ,ooJiyqHTL ,H3 aHaJIH3a T6X 6Jll6 'BepemeHHHX .npOCIJieM, xo..: 
<.,.,. ,. ' • • • ; I 

. • . , 'xop~e CTOJIT nepe,D; ilHxpa<flH3HI_wn. Roaequo, B cxyqae oouapyzeHHJI. Clo-: 

· ·. ·: ,: ' nee' <flYH.JtaMeHTaJILHIDC cipyxxypHHx aJieMeHTOB THna: itaapxoB-.HJIH ·n·apxo.:.. 1 

HOBt:.nepe,D; HaMH B03HHK CIH ,lJ;ellCTBHTeJILHO HOBHR H B onpe,JJ;eJieHHO:Il. 

cwcJie.CIJIHctaTeJILHHR-nepHO,JtHayXH•Ho'axa rHnoxeaa·ae oClRaaxexr,no 
·-- .. -- ----;- -- .. ' . ---· ~~---- - .--~-~-. . 

,JtOJIZHa peaJIH30BaTLCJI. Ecn,· O,JtHaKOj · npOCIJiei',J:£;·: pemeHHe KOTOpHx,:-';:;; 

CleayCJIOBHO, COCTaBHT HOBYJ)'H npHTOM_, :llOXeT CIUTL, ,JteRCTB.HT~nLHO 'ca-·-

" . .- :llYil oJixci:rateJILHYil. anoxy B aayxe. -. , • 

·. 

If 3TH'npOCIJieW,·KaK 3TO npe,JtCTaBJilleTCJI B HaCTOJIJllee BpeMJI, 

BH,ltHMOI. DpHMO uoryT CIHTL CBJI3aHH C 3KCnepH:Il6HTaJILHH:IlH B'03MOXHO-
.' .. . ~ 

CTJI:IlH.OCICyx,JtaeMoro rioxoneHHJI,YCKOpHTeneR. 
- .. . ... ' 

, __ .·· 

Kalt 3T0 HH -CTpaHHO, ·ao no oqeHL xpynHOyY cqexy name nOHHMa- , 

-liRe <fJH3HXH He oqeHL ,JtaJieKO yJliJIO OT .. nOHHMaHHS! ,D;peBiiHX. 3TO YTBep-. . . ' ~ 

x,JteHHe.aByqHx xax napa,Jtoxc. Ho-no xpynuolljr•cqery oao cnpaBe~xHiio. . . . . ...... . ..... ' ' . . 

JleActBHTenr,lio~· ecJIH .JtpeBHHe rpeXH CtiHTaJIH ~YH.JtaMeHxanLHHMH .cym- · · 

HOCTJIW~>qe,~L!pe ·C;HXHHZ 3~~~~,, BO)ty, ~03~~ .H, OrOHL,- . He nciHHM~H, 
, Ka~· W tenep~CKa~aJIH·; Cl~,. <flYH,Jt~e~~aJILlme CBOllCTBa 3THX CT¥iXHl, •·. 

TO COBpeue~HaJI ~H3HKa nHT~eTCJI paCKpHT~. B~e. CO~epxa~He peaJIL.HOrO :. 

· ~ompa xax 'cnozaoe · Baamw,JtettctBHe paanHqHHX ·"noxen"., 3xo xe · :m:e qe.: 
. . . . . ~ . .. 

THpe CTHXHH ,l(peBHHXI CHJIJ..HHe..;_.mlJIS! 7 3~e_}tTpO:IlarHHTHHe, CJiaCIHe, ... rpaBH-. . .~. -~ ..-----· .. . . ·-----:~-------------~-----· -----~---- ----· """'" ....... 

TanHOHHH~o R faK ze,xax ,D;peBHHI;l, KH noxa ~aJIElKH OT DOHmLaHHJI·~yH..;· 
-----,------~ -. . . . . - . ' . 
)taMeHxa.iiLHHX.cBoRcTB 3THX CTHXHit XX cxoxetHJI. Jlpyrm.m cixoBaMR, 

HamH ·non~TIOI oducaTL CBORC~Ba 3THJC n<lJieA B OT,JteJILHOCTH - anexxpo

,JtH~~ey cruzy no_ ceoe, .cnaCIHe BaaH:Il()~en~iB.H.Ii caMR no ·c~Cie H. ·T~.lt·, 
,_..... . • .. · .. '. - -- . . . 
····,·.·;.: L . 

. ~-- ~-. " .·, 
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0Ka3llBaDTCH ,,HeCOC TOHTeJI:&HllllHX). ~l:-....... · -- :~-<- ,-, 

MIL He nomn:taeu. H He· uoxeu ROJIHqecneHHO ·onHcai& aosaliKalll!lR~L-· · 

· BO ,B3aHMO,JteltCTBUH•: 3THX.·nCTHXHltn. cnexrp ·T.H. 3Jie:u:eiJrapHllX··ttaCTH~ •. 

M!1 ~npaKTH_~eCKH ,naBHO ·_npHIIiJIH K':WlCJ!H, ::qro HCCJie,JtOBaTJ> .~n,no KOHUatt. 

Kallt,n~e • H3 taKHx B3aHuo,~tencrnHlt 1i or,neJI:&HDCTH ·:aeno3uoxao. · Bcer.na • 

Hacrynaer ;Taxon uoueHr ·B ifJH3UKe ilucoKHx :meprHn, xor.na n >nolie,ne..:-' 

HHH. .na_HHoro. sifJiPettra aaqaHaBr npHH~TI. yqacrHe';nce-,I{pyrHe 'B3aliuo..:. 

,neRCT,BHJt, qro HeJI:&3H H3'liJtT:i. H3 npHpO,nll ttEimlltOMco,nay cH3 ee ncrH..:. . 

xunn ,,,He ·aapyumB ac_ero ocraJI:&Horo• Mil npHBllKaeM K MllCJIH, q'io npa.:. 

po.na nocrpoeHa Oe3 apxuettrypaux H3JIHmecrn. ·B CYJIIHOcra, w'.itailao 

npHBllKJIH It MllCJIH o e,JtHHcrne npHpOJtll• Ho He '•yMeeu··.om!can e,JtHHCT

no qerupex-.ncruxHRI1, xora pa3JIHttH1llm riyrainf crpe!IHMCH K HeMY ~··\!?a~· 

pa,neD y,nanoc:& ycraHOBHTD rJiyOoKyD CBH3L MS.rHHTHllX H 3JieittpHtieCKHX 

HBJieHHlt. .I 

· .: x) B Hacrosi111ee' npeuSI ·noHBHJIHCI. apryueiiru·n 'honi.3y roro; qro 
coOcraeHHaH va.cca snexrpoHa, no-nH,nHMovy, He voxerourr.1a»exrpo-:-. 
MarHHTHOro npOHCXOX,I(6HHII. neno B TOM, qro B pSI,ne paOorl ?/ Hafi,ne
HO OoJiee roqHoe nupaxeHHe·.nJia_snexrpovarHHTHO!tuaccu snexrpoHa•< . 
nHpaKa. 3TO pemeHHe·ncBepxnpOBO,I(IIJII6rO THnan- OHO He pa3Jiaraercg· 
no .. creneHIIM KOHCTaHTll TOHKOfi crpyKTypll. _QHQ B OTJIHqHe 0T·.H3BE!CT-:. 
HO!:t JIOrapHifJW!'l6CltOlt. 3aBHCHMOCTH B03BpaJIIaer_ Blipax_ 6Hlile K KJiaCCH'le
CKOlt JlHHeltHO!:t paCXO,I(HMOCTH, _HO C O~ElHJ> MaJ!llJl qJaKTOpov,. xap~KTB_"::' ·, . 
pH3YDI!lRll · nOJIHpH3anHD BaeyyMa:,z ::. 37i -he- . 

' ... '. . . 41-t-L-e .-v ~1- e. .:.T" -e;: ,. '·: ·;.' :.. ' . · ... ,· .. -
Macca nopa.nm ua.ccu snexr~oHa B03HliiKaer JIHm:& nplii oOpe3aHliilii Ha. 
,I(JIHHax ·: . .e_.'- .. -6S:C · 

-r. /'... n::z;:-(_.. :1. e.. . 
- .. ·-· . - .c:~' ' . 

'-'! 
..: 

3ra ,nJIHHa Ha KHoro nopa,nxon :u:ea:&me ron ,nJIHHll, Ha Itoropoa repJter, .. 
CMHCJI CaMO nOHHTHe ,I(JIHHll H3-3a KBaHTOBOlt ifJJiyKTyaUHH :U:eTpHKH. 
Eonee roro,. nupaxeHKe ,I(J!Jt .. Ll VJ-v. anrovarJiiqecKH ,~tenaerca KOHe:q.., ., . . 
Hllll npH yqere rpaBHTaUHOHHOro ,nernexra,JJ;aHHOlt llaCCll, CKOHUeH"J:pHpO
BaHHOfi B Ma.JIOR. oonacrL_j{oHeqHaa"'~snexrpoMarHHrHaii. wcca anexrpo:-: -,. 
aa OKa3llnaercJt · """(--¥"e.-¥. !f{r' · · · , r~_e. · :u:acca anexr-:- ·. · 
poHa'He uoxer OllTD s~exrpo:u:arHKrHoro-npoKcxoz,neHHa, .. ecJIH 3TH Bll- ' 
qHcJieHHH nepHll. ' 
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.3AmureA!fY __ He y~ocr, 00'!;~»JHKTI> B e~.HOA -~PTliiHe rpaBK'l'a~_?H,... 

- Hlle H. sxexrpoMaraarm.e B~aHMO.Jtelcrnxa •. rell3eaOepry He .. y,JJ;anocr.{ H~ : 
.. - ' ... • - . - ~ - ·0. ~ " • . • "" 

ocaone HeJtoero iPYH.JtaMeHr~r.Horo. .if' .-.noxa ,noOHuca .ycne;x:a ~. /": 
' . '• ·~ . ~ ,., '.. . ' ... .· . ... ' . 

noH~HHH aexoropllX cropoa sroro e,JtHacrna. 'Ho Ull crpel(Hl(CH H Oy-

,J;eM crpelOlr:&CH x nOHHllB.Hitll rxyOoxoro e.xaacrna ncrliiXKAn. .. . - , 
; .·- ' ' . . . '. ... . - .. • . _, ,. 

:p, HaCTOJII1!99 BpeWI B03mlUH. H,Jt8K "HapymeHHllX cn:u:erpK~ n ~ B 

HHx.rioxa.Opeazu B03MOUOCTD C03,JtaHHll_e,JtHHOA reOpHH CJ!aOllX if ~nexr
pOKarHHTHllX B3aHUO,JteiCTBH~. 

nom peq~ H.Jter ae.oo onpe,JtexeHHoll xoaxperaoA reopHH, a cxopee 

o aexoeA crparerKK B n~hurxai nocrpoeaKa: T~K~A re.opll~ .B ·~~ 
' . -~ •,_ . ' . ·-. :" ':.. ' ' . :. . '~ - • ,. ' • i: .... ' ' • . 

yaHBepcanK3anHH rpexqacrxqHl.tX nsaoo,nellcriliiA. B sroll xoauennKK 

aaxo.n~r cnoe,.xa3~ocr. os, ecr~crneHHoe :u:ecro H.JteSI npoKezyroqHo

'ro Mesoaa, ·a ero vacca ,Jtaerca .. qKcJieHHmiH ·3aaqeaKaw, He oqeH:& .na

JieKHllli or saeprerHqecxoro 3HaqeaHa roro ze yHuapaoro npe,Jtena.x)~ 
Ho Ii riJie.nyDJIIeM noxoJieHKK. ycxopHreuA IUleHHO o raltHX·. saepnu ·· H -

·-< .: · H,JJ;er petl:&. Pa3BHBallii(Hec.li xoanennn e,JtHHolf:reopHH~cna'oux x sxexrpo

varaHrHJ:lx B3aHMO,Jt8IICTBJdt HBJISIIITCH'ra:ae O,li;HHK H3 CHJII>HllX, apryMeiJ....; . . . . . . . 

ron B :nOJI:&3y nocrpoeaHiix ycxopxre.xu· aa· sscoxae · aaeprHH H · crpoa.:.: 

•· :xex:&crBa ·· cxe.nynll!ero noxoxeDa ycxopHrenell. cxe,JJ;yer raue Hanou..:. 

HHT:r., ,t~!'o cnaOWtH B38JOlO,Jtellcrn.aw'·oona.~tanr .. ae rouxo JienroHll,:·ao 

H a,JtpOHHj' ·no3TOMJ yze 'B. HaCTOSIJ1188 . BpBMll craHOBHTCH HCHWL ( 3TO. no- . 

m3unanr pa3JIHqaue KOHKperHlle sapaaars reopxH), ~ro no,noOaaa no

cxe,~tonaren~~aa·xoanenuHa xonzaa.nKJinqan B ceoa e~aayn 7eopxn;cna-. . . - . . . - ' . . 
OHX. snexrpoilaraxrwx ·H CHJI:&HllX ·ssaoo,JJ;ellcrsnA •. Ecrr.. raue ·cepr.e3~ •. 

Hlle OCHOBaHHII noxaran; t[TO peryn~pH3YDJII8.1I pon:& rpaBHTaUJiiOHHOro no-·. 

. ~x-B BapHaHre 3TOA reopxx,' Hanpoep < ,li;X~ HeAri?MLHOr~- upow~
zyroqaoro Oo3oaa, .Jtaerca saaqene. ---v 4o rsn, a . .nna sapueHHoro. 

"""80 ran. . < 
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JUl.~ MOlleT 'SIBH'lLCSI -TaKXe,: O,JtHHll H3 HaHOOJiee · CyJileCTBeHHHX liOlleHTOB 

3TOlt_-KOHUenUHHo:·BCe ', CKa3aHHOe; SIBJISle'fCSI CYJileCTBeHHWl aprylleilTOll B' 

nom.ay Toro; _'ITO, cxopee· "t1J1HCTareiii>HHA.· nepHO.Jt".·!"l..~o4JH3HKii ellle ·, 

... ' . 
snepe.JtH• 

YH ellle ueo~HoxpaTHO Oy~ew soa~pamari>ca x.ooocHoBailHm·aToro 

TeaHca B ~aJII>Hestmew,--odcyx,Jtaa ·HeK?TOpHe ,JtaJII>HeltmHe npot1Jiew _4JH-

3HKH Oy~eroo . , 

11) )(ec!o WHKpO$H3HKH B HepapxHH HaYKo BJIHSIHHe 

· ·JiHxpo<l!H~H~ Ha llNrHe JiaYKH H Ha reXHH'IeCKHR 
"· 

nporpecc 

t' 

Bpa,lt JIH WOXHO _cepi>e3HO ro.BOpH'fl> 0 KaKOlt-'fO HepapXHH HayK B 

q,opwaJILHO~ cwcJie ~Toro cJtoB~- ~oo~llle o Bpa.Jt Jl~ •weeT ciwcJI ·.sori-
:: •-- • • .•... ~' " • • • ~ • ~ •-" . J r • :· ;.,. • . " • • 

poe, B KaKOli_HepapXH'UlCKO.ll O'fHOmeHHH HaJCO~HTCJI liHKpOOHOJIOrHB H • ' - ... ' . . " - ' , .. 

liHKp04JH3_HKar HJIH liH~~o4JH3HKa H COUHOJIOfHSlo Ho .B. paKKax 4JH3HKH, 

sepHee, s_pawxax HayKH, cxaxew, "o sexHBOlt"npHpO,lle HeJII>3Sl He cor

JiacHrl>~~ -~ rHH3t1~ro~, QTO WHKP04JH3H~ SIBJI.Re'f~Sl .~aB-~OC'fOll. 4JH3H-
, • ...: < ', ·, ~; •' ~ ,A ." :·· -~ ' '~-- • ,,o •," "• .~ '' o 

KH, eli CaliOI. nepe,l!;OB~I H fJI,Y,.OOKOI q_aqnm" o O~HOmeHHe. WHKpo4JH3HltH ·;. 

K .JtPYrHw Hayxaw xapaxrepHayeTCSI.JlHOrHWH cnen:a¢H'IeCKHWH .qepraWH 
- ' '. • • ·- ·- •• _, • + • '; •• ' • • ' • " ' • - • • ~ ' 

opraHHQecu npHcy~WH, Hllt)HHO, ~xpociJH3HK~ ;H csoeot1pa3HJ1_ ee paa-: .-

BH'fHSlo .. ,.' · : .. ·-:· .. ·. "'< 

B 9Tane rHHat1ypra riepeqHcxeHo oonmoe xoJixqecrso BaxHHxnpoo.: 
~--- . - - - : • • ". *· 

Jiell, CTOSIDtKX nepe,l!; 4JH3HKOR H acrpo4JH3KK0lto HO 3TH npot1JieW, KaK • . 
. ~- . ... . - -· .... -- . ~- , .. - ~. -.... ·' . ·._ . . ·. . . ·. -.:. -·-~ . : ; - . 

npaBHJIO, qacriute npot1JieW, OHH .HlleD'fCSI H B liHKp0fiJH3HKeo .Q,JtHa H3 

xapax~ep~ ocodeHHOcr~lt arHx ~n~~-t1Jie~- aa~milaercii 's 'io~, 'IT~ ··nouH 

xax.ttaSI Ha ~x, ~x~!o~ ~~ ''iracio-~uix-tt ~o~~n ~pe,ttcTascnae!ca o'leH:~- , ; _. . . . . . . . " <·. :_ 
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3Ha'IH1'eJII>HOll 'H. H~repeCHOll.i, liOll:e1' ·npH ·, ,ltaJil>HettmeM HCCJie,ltOB~HHH. B 

cymecrl'!e!IHO!l tlaC1'U ~Jl;H:<nOJJHOC1'1>.1!:-nOTepan: CBOD .. 3Ha'IJHMOC'll>. H HHTe-.. 

·pee -u, )3H"l_epKHY'll>CSI ·.ua ;":rHiynosaHHoro" cnHcKa. ,npot1JI~Mo B, Hac To a.:.. 

mee :Bpeua, BH.ItHMQ, ·:BH'IepKHBaerca ua: 3roro cnHcKa, .HanpHMep, npo

t1Jieua 1'Sl:EeJIOW·BO,ltHo . MeraJIJIH"leCKHll. BO,tt0p0,14: l!O:EeT He' Ot1Jta,ian CBOll

C1'BaWH,_ KOTOpHe y,ttOt1HO t1HJIO t1H, · HanpHwep, HCUOJII>30Batl>. B BHCOKO- · 

TewneparypHoR • csepxnposo.namell; rexHHKe •.. _, ·· 

Q'leHl> .COt1Jia3HHTeJIJ>HaSI·. H,JteSI UOHCKOB H C03,JtaHHll BblCOKOTelllle

paTypHHX CBepxnpOBO,JtHHKOB ll0lle'f<0Ka3aTI>CSI, ,HanpHMep,. ¢H3H"leCKH • 

npHHUHnHaJII>HO Hepeanuayeuoa;·Mo:a:eT. oxa3ar~ca, '11'0 B npHpo.ne.Her 

OTHOCHTeJtl>HO YCTOll'I_HBHX. TpaHcypaHOBHX 3JteMeHTOB o EoJiee . nepcneKTHB

HOll ,ltJISIOCYilleCTBJieHHH reM11epaTypHOll peaKUHH MOl[eT OKaaanca, Ha-· 

npHM~p,.He.JiaaepHHR sapnaHT, a,xaK HeKoropue nonaramr, sapuaHT~ 
. . . ·-

3JieKTpOHHHR HJIH ,Jta.Jle i:l H3BeCTHOY cMHcJie. Tpa.nHUHOHHO Tep!"oa,JtepHblllo 

3ro He aHaQHT, 'ITO nepequcJieHHble npot1JieMH He npe.ncraBJtSIDr 
. , . . ~ . . . '. 

HHTepecao Be.ltl>. B CJiytlae HaXOli:,JteHHll BHCOKOTeMneparypHHX CBepxnpo~ 
,. - -< 

BO,JtHHKOB B03HHKJia t1H tl0,14JIHHHaa-peBOJIDUHH B reXHHKeo 3,JteCI> XO"leT-
. ' 

Cll nO,tt"lepKHYTl> OTJIH'IHe, QaCTHHX <l!H3H'-leCKHX npOOJteM OT reHepaJil>HOll 

npot1Jiew MHKpocpuaHKH - uccne.nosan cpH3H'IeCKHe SIBJteHHa .. so ilce · Me HI>-
. . . 

mux.npocTpaHcrseHHO-BpeMeHHHX OC!JiaCTax. 3ra reHepaJII>Haa npot1JieMa 

WHpOB033peH'IeCK0fO xapaKTepa ~ OHa 1-!lleer at1COJIDTHYD UeHHOC'll> Heaa

_Bl-ICHliO OT peayJII>TaTa 1-!CCJie,JtOBaHl-ISI: HeOOXO,Jtl-!)10 3HaTI>r KaKOB MHp 4JH-

3H'IepKH_X SIBJteHl-!ll B 3THX Ot1JtaCTJIX fiJH3H'IeCKOf0 W!pa 
7

- H 3TO __ CTp~MJte-

BHe 3Han ,ttJtSI 'lenoseqecrsa npe.ncTaBJiaer ueJir., K KOropoa OHO 

scer.na Oy.neT crpewucao 3To Taxo.e xe ecrecTBeHtioe crpeuneHHe, KO

ropoe BJie'leT HaC K l-ICCJie,140BaHl-!D H YJtl>TpauaKpOCKOnl-!'leCKHX rJiydl-IH 

BceJieHHOR, K acTpOHOMHl-1 u a~rpocpl-!3HKe. 
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Ho orniieKBJI:c:& or 3rax ··oCI~~tiix· noJio:a:eHRtl~ · B03Bpainaac:& i xolii<pe!~ 
uoA teYe uameA cranH~,.:aw yoxeu JIHlll:& ~ no!liopu:&~ 11ro aa· ycxopli'i:eJilix 

cy~~tecrBYillltero H c.Jie.iyJ>llterii noxoJiimua :So ·:BcaxoY CJlYlfae lla ,itJiiisB.x 

10-17 Clol · W paCKpOelol rattHy npHpO~ CJlaCINX B38.HlLO,lteltcrBHA~ AKa

ItOB·a oua, r.~. owei:ca JIHi ~TO HCrHHHOe ':B3amLO,lteltCTBHe aB:~orHtt-· 
HO 3JIElKrpO,li;HHaYHtteCKOyY ( 'i:pexttacrHttHO.yY) HJIH tte'i:upexi(lepYHOHHOe 

B3alUlO,ItettcrBH8 ecn ,11;8ACrBHreJI:&HO HCrHHHOe cnaCIOe-B3aHYO,lteAcrBH6.

H ror, H ,ItpyroA pe3yJI:&rar SBHrca ifJYHJtall8HraJI:&HHYr i(lyH,ltaYeHtaJI:&HH

YH owyrca·H3YeHeHRst.ypOBHS uamer0'3HaHHlt npilpo,li;H. 
EHJ1a Yxe 'pett:& ;o roll, ttro c caYoro yolieura 'io3uxltlio:BeaJi:a· ieo..;. · 

pli:H tterHpexi(lepYHouuott i(lopyYnHpOBKH cJiaCiux B3aHYOJtettcrnHlt R8.3aJiac:& 

3aYaHttHBOR H.Itea cnecr.H tterupexi(lepWIOHHOe :B·3aHYOJteltcrBHe x ·rpex-. 

ttacrHttHOlLY no rHny 3nexrpo,ItHHaYHKH H JtpyrHx H3BecrHHx B3aHYOJtettcr

BHR. TO, ttrO CJiaCIHe B3aHYO,lt6ltCTBHS B 3TOit·reopHH OKa3HBaJIHC:&.B3a~ 

HYO,lteltcrBHSYH OCOC!Oit npHpO,ItH - rax CKa3aT:&, "CieJIOit BOpOHOA" B C~
YBitCTBe BCeX B3aHYO,lteltCTBH~, ,lteJiaJIO H,ll;81l yHHi(JHKaUHH BCeX B3aHl40-

,lteltCTBHit ecrecnelluolt H otteR:& npxnxexareJI:&HOR. Ecnx:a:e BHBCHHTCB 

B oCicyX,~~;aewx 3KcnepHYeura.X, ttro cnaCIHe B3aHYo,~~;encnHst coxpaHstllT 

cnoe tterHpexi(lep~mouuoe cnoeoCipa3He, ro ror,~~;a npHrstrareJI:&Hyil'cliny· 

CIY.ItYT HYer:& H npauo nporHnononoxHHe HJteH·o crpyxrype B3aHYOJtettcr~· 
BH!IX) • C CaYOrO MOILeHTa noaBJieHH!l B i(JH3Hlte raKHX ·neJIHtt~IH· Kalt, CitH

HOpH, CIHJIO H3BeCrHO, 1:170 H3 ,IJ;Byx cnHHOpOBILOXHO nocrpOHT:& OCI'f>eKTH 

C pa3JIHttHHilH rpaHCi(JOpYaUHOHHHILH CBOltCTBalLH - B8ItTOp, TBH30p, CKa-

JI!Ip H' r.,It. 
Talt B03HHltJia B cnoe npe~tst ~.Ite!l ueRrpHHHOtt reopHH cnera, nett-

TOp 3JieltTpOILarHHTHOrO nona CTpOHT:& H3 ,II;Byx cnHHOpOB,· OnHCHBalllltHX, 
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uettrpHuo. · C . ca~toro . HattaJia;,nOllBJIBHHll. n fllH3H1te .. cmmopo_n_ .. B031UlltJia H 

:Z:HBeT H,ItBSL fllYH.ItaiLBHTaJI:&HOCTK. HYeHHO cmmopHHX nonelt·, KOTOpHe, B03-

ILO:&HO,'Onpe,lteJillllr _crpyKTypHO H BCe ,ItpyrHe nOJill. TaKHY OC!pa30Y,. 

31tCnepHY8HrH• B.· OCICyx,ltaeiLOA 3HeprerHtteCKOR: OOnacrH B CJiyttae. nO,II;T-=-. 

nepX,ItBHHll HCrHHHOcrH tteTHpexfllepllHOHHOrO·B3aHYO,IteltCTBHll.Cie3yCJIOBHO 

oxHBllT 3Ty no-cnoeuy raue ueoOHttaRHO·J:!PHBJiexaren:&HYD:KOHnennHil. 

MH BH!HY• raKHY oCipa30Y,·Ha KaKOIL·BaxHettmeu nepexpecrxe !opor ,ItaJI:&

ueAmero pa3BHTHll' HayKH 0 npHpO!~. OKa3HBallrCll · :mcnepHILeHTH B 3TOlL 

xou1tperao oOcyx8aeuoR 3HeprerHttecxott oonacrH. 

B nocJie,JtHHe rO,Ithl·OOJI:&mHX ycneXOBc,ItOCrHrJia.acrpofllH3Hita,~OCI

Hapy:z:eHHe-peJIH1tTOBOr9 H3JiytteHHll, HOBHX acrpofllH3HtteCKHX.00'f>eKTOB,. 

TaKHX, KaK KBa3apH, · nyJI:&Capu, He~TpOHHHe 3Be3,ItH 'H 1 B03YOXHO, .ttep-: 

HHe ,ItHpH- BCe 3TO npHBJiexaer ,BHHILaHHe mHpOKOtt·HayttHOR OOllteCrBeH-

HOCTH. MOXHO ,Ita:Ee BCTpBTHT:& y:rnepx,lteHHe;-.ttrO HMeHHO acrpOfllH3HKe:, 

B aacrOlllltee npeYll cne,Ityer. o:r,Itar:&. npeJtn.ottreHHe cpeJtH . .It .. pyrHX. fllH3H-· 

1 ttecKHX aayx (ApnwoBHtt/6/). en on uer, ycnexH .. acrpofllH3HKH Oon:&mHe, 

CJIOB Her, ell noxa y,IteJISeTCll He,ItOCTa:rO~HO uarepHaJI:&HHXLCpe,ItCrB H 
. ---·-----·~-· . . . 

BHHMaHHllo A B TO. xe Bpellll acrpOfllH3Hlta CraJia B • 00JI:&melt c:reneHH, 
~-------- ~----....:.......____ . . . 

tteU paH:&me, 3KCnepHL!:eHraJI:&HOlt HayKOR. 3ro OCICT0llT6JI:&CTBOCBll3aHO 
....::.--------·----··-------· . . 

C reu,.xax·cnpaB6,1tJIHBO fllOpyYJIHpye:r rHH3Ciypr, ttrO.B HaCrOlllltee. Bpe":" 

Mil acrpofllH3HKa craHOBHTCll ncenonuoilott. EcnH paa:&me acrpo4;H3HttecKHe 

HCCJie,ItOBaHHll B6JIHC:& TOJI:&KO B OOJiaCTH OnTHtteCF'..RX .,li;JIHH ·BOJIH, TO,:Te

·nep:& noanneaHe c O,ItHOR cropoHH,pa,ItHoacrpoao1LHH, c ,Itpyrolt peurre- · 
. .: ,, _;:~·~ .. : ~ :~, .. . . : . - . '. . •. ;.. . ' . . 
HO.B?KOlt:'H ·. .. 0: - ac:rpOHOYHH HeOCIHtta~HO pacmHpllll'r' 3KC~epHIL6HTaJI:&HHe 

,_ : < '' - .~ • ·;. ~- - -- '._ -. ~ • • < 

no3Y:oxHOCTH acrpofllR3HKH H 'nonytieHHll HOBUX ltOHKpe:rHHX CBe,lteHHlt ·u3 ' 

xociloca~·A·Bne;e.It~·LI:HOroooemaDntall iiett:rpHHH~ll acrpoao1LHa H actJ~-
. .. . . ;. . -

¢H3HKa · rpaBHTanHOHHHX BOJIHo . ·- ., 
,.· 
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<Ee3ycJIOBHOi B acorpOIPH3Hite B DOCJI8,JtHKe.rO)tH DOJIJ'[8Hll CyDt8C'r

BeHHHe .peayxuaorH, oupHTH.R. Ho HeJu~oilee t1Jiecor.RII{ee oupLiorHe B_ 

acorpOIPHSHKe no, no-BHJtHKOMY, Bce-Taltit He OTxpLiorHe nocne,JtHHX ·xeor. 

3oro, no-BH~HMowy, oro oorxpaorxe, xotopoe noqu noxcoorHx xn'orowy 

Haaa,Jt(Xat1dx) npHBeJIO x KO,Jtexx BecoranxoHapBoll,-pacmxp.RIIII{eltc.R Bce

xessou, C ll8'tpHKOit THDa ~pH~BOBCitOito 

IIO CpaBH8HXIl C 3'l:Hil O'tltpLI'tll81l. O'rltpLITHe KBa3ep, HeltorpOHHHX_ 

3B83,1t H qepHHX .JtHp, ItOHeqH01 lleHee BneqaorJI.RIIII{H8 O"rltpLITB.IIo ···:\ 
' . ~ 

EcnH ocKeJixor»c.R npo.RBHT» yze pas nxtHpyellYJI sa stxx crpaBH~ .·, ,;· 

·"'<. • 

It8X.H80CT0pOSHOCT», TO IIOEHO BL1C!a3af» MLICJI» 0-TOII, qfO IIOE8T. 

.t1LIT» Haxt1oxee ~~ecr.RII{Hit nepxox B paaBHrxx acTpOIPH3HKH yze noaa

.JtH, Ho He xoTexoc» t1LI Ha cet1.11 t1paor»_poni npopoxa._ 

Jtanee, .Het1e3LIHtep8CHO 38.K8TXT», UO aCTpO!tiHSHita B ltaKOil

TO CMLICJie coraHOBilTC.II t1JIU8 llHltp~.SKJ.te • -·BeX»- HeltorpOBHL18 3B83,ltL1 

8TO,-B Cyi{BOC'tllr rpaR.J;HOSHlle atOIIHll8 .R,ltpao B JtaltOSl-TO CBOelt 

cTa,ltHH ,~taKe _ rxriep.R,ltpa. -HestTpOHBHe ases.-u - ·no ~~axpocxonxqecxa.R 

~op~~a a,Jtepuoro Be~ecTBa. 

·c xpyrol CTOpoHLI, B HaC'tOIII{ee Bpelli.IIXpOKO-OOcyzxamrca 

rxoOan»BHe cBoltctBa •qepHHX .JtL1P" x o11es» uoxoze, qTO nolot1Jioe_· 

COCTOSHJle llaTepD Cll8,J;ye"r· J'lBTLIBaU DpX DOCTpOeBHH DOCJie,JtOB_aTeJI»

HOll nopxa .ueMearapwx qacutf). Actp~xaxxa, BepHe~ oa~ n

opxa OTKOCXTIJI»BOC'tH,B npKHnllD8 lODJCKaet Cyii{8CTBOBaRH8 taEXX 

x) nocxexsee s9e~ane cBaaaao c n11, uo :B coBpelienoB ieo
pn ueMeHorapHHX qacun B .npoKesyTo11BHx cocTO.RHH.Rx xonycltalltca, ., 
COCTOIKII C Kalt yrO.J;BO OOJI»SO! 8Beprxel. IIOJIHa.R llaCCa npOM8S}'fOq- · 
HOrO COCTOIBB.R MOZ8T t1HT» t10JI»lll KaCCL1.JIIlt10rO It0CIIH1IeCitOrO·teaa -
x xaze cxcreMLI. Ho • TO xe BpeMa B aapjmeaxe Bcaxo! norxEX, coB--. 
pell8HB&a TeOpX.R XrROpXpyet B 3TXX·COCTO.RHX.IIX:rpaBHTattHOHHH8 CBOI
CTJa 3TXX MaCCo 00pall{aeT Ba cet1.R'BHXIlaBH8 TO OOC'tO.RteJI»CTBO, qorO 
eC.IK B DpOM81:JtOqHOK COCTO.IIHHH 0183HBaeTC.R llaCCa DOp.RJtlta · --

M~ ~ "" IO -;'(,--, , TO rpaBUattHOHBHI ~yc 3TOI WCCLI 
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Ot1'!>8KTOB .C·DO~:J:H__3aKpHTOR BHyTpeHHetl M~TpHKOR,· ·KaK ~pHJ(llOHHXX). 
Sora B03110J:HOCTL )texaeT·OTHOCHT81ILHLlll.CallO DOH~THe'"KaKpO" :H 

-"KHxpo",•. .. -. -•_, 

-_- x) '&--F:'==. :? ~f1---=-2'Y1ic -~c..~.-.: ·'coima.~taex·-c oanacx'l.ll 

1!0Ka1!H3attHH -~a tOR .MaCCHi,_ ~)tOO CKaellOR OTHOmeH_H_ ell Heonpe,lte1!eHHOC. Tett' . 
renaeHO_epra_ ' e,~ i~ ....... Y11c V-ile t.. - ', - • IlpH .n;anLHeRmeu YB8JIU: 
qeHHH 3HeprHH npouexyTOqHOrO COCTO.RHH.R ( ~- ) - rpaBHTaUHOHHUtl 
pa.n;Hyc. )I;OU8H ClUX ClH COOTBeTCTBeHHO ,B03paCTH •. HO C .n;pyroR CTOpO
HH,: 001!aCTH }10Ka}IH3aUHH 3HeprHH DpOileJ:yTOtiHOrO COCTOllHHll, COr- -
naCHO . COOTHOmeHHil renaeH<lepra. ,li;OUHLI COOTB8TCTBeHHO yueHLMaTLCll -
H npH M > rti'lx cxaHOBHmicL ClH KeHLme rpaBHTaUHOHHoro pa.n;Hyca~ 
EcnH no.n;oelHaa· CHTyauHa·B03HHK11a OH B oanacTHnpHueHHMOCTH K1!ac-· 
cHqecxon ¢H3HKH, MH Clu cxaaanH, qro petiL H,ll;eT o cHcxeue, uacca 
xoxopott Haxo.n;ncamo.n; rpaBHTaUHOHHOlt c~epon lliBapumHnL.n;a, x.e. 
0 CHCTeMe THna tiepHOR ,1tHpH. . 

xxfl\aK H3~6~T,HO, nonHa/~~ca 3aKpHTOrO KHpa ~pH.D;~Ha paBHa 
Hynm: rpaBHTaUHOHHHn M¢exr wcp noxHOCTLil noramaex.ronym·uaccy _ 
(wccy arouoB Bell{eCTBaJ. IIOJIHaa uacca aaKpHroro MHpa .n;aerca BU-, 
paxeHHeM l'1~.-ot. --vc<>~ .u·a·sA'; C'L.)L~- · ... · ITpH ·.:x~Jr 

nox~a.R. KaCCa paBHa HYJIIlo ECXH "KHp" DOtiTH 3aMHYT:- . L =- Jf-- S , . 
r.n;e o - otieHL KaJIO, ro Nt~1 ""- c~ou1 t- JiH 'o - xoxe. KaK yro;t
HO llano. BHemHHU HaOnm.n;axexaK)Bca ,ltaHHaa BceneHHaa (c ee ranax-· 
THKaKH, CKa:a:ell, ItHBH11H3aUHllllH Oy.n;eT BOCDpHHHilaTLC.R KaK tiaCTHUa 
xax yrO.JtHO uanoa KaccH (.n;onycTHM .n;na ycHneHHll BnetiaTJieHHll uac-
coa nQp.R,ltKa KaKOR-HHOy.n;L 3}161l8HTapHOtl tiaCTHitH) H cne.n;~er CKa-
3aTL0 .xax yro.n;Ho Kan~KH pasuepaMH .• C¢epa (B xoxopym aaK1!1ltieHa" 
KaTepHaXLHa.R CHCT81la) BH,ltHTC.R BHemHHil-Hat1JID)taTe1!eM TaiOte.B ~Op~: 
Me. llHKpOCKOmtti~CKH llaJIOrO Ot1'l>CKta: .5 2

,..... t'.J'" vt J-i.q,. ~ . . . 

HDOODHTHO, tiTO ecnn 3~KpUTHtt KHP ~pH,1tllaHa "no.n;nopTHTL"_snexxpH
qecKHu aapa~o11 ( G J, ro werpHxa KHpa oxaauBaexca nonyaauxHy
xoa. CxeneHL OTKpHTOCTH OKa3HBaeTC.R CBll3aHHOR C Be1!HtiHHOtl 3apa.n;a. 
IlpH C . , PaBHOil 3apa,lty O.D;HOrO 3JI6KTpOHa; D011Hasl KaCCa CHCTe-
MH 0Ka3L1Baerc.R paBHOtl O)I;HOIIJ H3 MaKCHIIO~OB, HUeHHO fVf'-=-_ e./oe• 

~pHJ(llOH - 3TO - llEUt~~llOH, peaJIH30BaHHUR B. raKOR DOtiTH· 3aKK
HyTOR MeTpHite ~pH,1tllaHa/l~/. 
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Ec:ri. HeKo:top&e a·cHOBaHIUi noJiara:r:&, 'IJTO KOHe'IJHaa c:ra.D;Hst KOJI

Jianca 3Be3,~t -- 3TO npsmaa npo'6neKa uHKpoqJH3HrW~ JLeRCTB~T8XLHO; ec~ 
nH ,JtaJI:&HO,JtettCTBYDmHe KYJIOHOB&e CHn& uoryr B npH~Hne oc:raHaBnHBaT:& 

'v- . ' ,,,. - ., .. 

-KOJIJianc, TO CUJI&, 06st3aHH&e 06KeHOU raxenmr B8KT0pHUM Ke30HOM Ha 
) ' . - - ' 

paCCTO,SlHH-~ · /\> 10!3 CM1 HrpaDT yxe pOJI:& ,Jt~:&HO,n;eRCTBYDiltl'lX :c_HJI OT-

!aJIKHBaHHH_. A nJIOTHOCTL KOnJianCHPYDuteR 3Be3,Jtl>l B TaKOM KaJIOll 06'I>e-. 

Me ro72 .n;r/CM3' :r~e. eme Ha 20 -IIOpst,!tKOB MeH:&me 'TaK Ha3&BaeMOtt ·. 

KBaHTO~Ott nJIOTHOC;Jil (1094 ,n;r/CM3), r,Jte, ·~K H:~KOTOp&e n~ila~~DT~-
,_ ' .. 

KOnJianc MOr 6& 6l>IT:& OCTaHOBJieH KaKJI!~.-ro, OOKa,JIHm:& HeJI!3BeCTHHM 

CBOe06pa3HeM, KBaHTOBl>IX SlBJI8HHtt. 

HaKOHen, B HatlaJI:&H&tt MOMeH:r pa3BHTHst BceJIE!HHott, KOr,~ta BceJieH

Haa 0Ka3&BaJiaC:& JIOKaJIJI!30BaHHOtt, ,n;onyCTHM, · B 06JiaCTJI! I0-:'~3 c-it) - ' 

n-pHHa,~tJISl!tHT JIH n-o.n;o6H&~ o6'I>eKT Be,~teHHD MaKpo - HJIH . MHKpo¢li~HKI'l? 
A xaKOtt TaHHCTB8HHOCT:&!l OKpyl!teH nOKa 3TOT MOM8HT HallaJI:&HOrO 

B;3p&Ba;; l{aKJI!e HeOl!tl'l,D;aHHOCTR Mory:r B03~RKHYTL B R3MeHeHRsl{ Ha,n;~X 
'. A • 0 • '·' • •' • 0 ~ 0 : 

npe,ii:c:raBJieHRttO qJR3RlleCKJI!X 3aKOHax, KOr,Jta Hac:rynRT nOHHMaH~e qJH-
. - -

3JI!KJI! 3TOrO C06l>!TJI!Sl - MOl!teT 3TOT MOMeHT Jll 6y,n;e:r- CruWM 6JIHC~areiJ:&~:, 
Hl>IM 3Tanoy B JI!CT~pHH ac:rpOqJH3HKJI! (a M~xe:r 6~T:&j Jll MH.KpO~Jil3H~::)( 

rrocJie,JtHHe saue'IJaHHa_ npe,~tc:raBJist!lr co6ott cymec:rBeHH&e nonpaB~ 

KH Knonol!teHHD AH,~tepcoHa o6_aBTOHOMHOCTH aayK. 

ltOHetmo, qJJI!3JI!Ka B!ICOKJI!X 3HeprHtt, JI!JIJI! o6mee, .MHKp0qJH3HKa He 

stBJiae:rca :~~epapxH'IiecKHM 6a3Hcou Be ex HayK. H .~teRc:rBH:ren:&ko, _ JID.60R 

Jll30JIHpOBaHii&tt pe3yilua:r qJ~3RKH Bl>ICOltJI!X 3Heprutt uqi:e:r ~e H,~er:& -H~-:-. 
KaKOrO OTHOmeHJI!Sl K 6HOJIOrHH, XJI!MHH, COUJI!OJIOrHH JI!JIJI! qJJI!JIOCOqJJI!H~--Ho, . 

reM ae MeHee, npauoe H Henpauoe BnHstHHe Been pa3BHBaDmenpa o6nac:rH 
.• · • * ' 

MHKp0qJJI!3JI!KJil Ha BCe HayKH B neJIOM 60JI:&me~ qeM KaKOtt-nH60 ,~tpyroR 
J • • ~ 

· x) ITpHKeplio npH :raltJI!x pa3~tepax BceJieHHOtt JIOCTHra~rc~ :r.H. 
_KBaa:roBaa nJIOTHOCT:& w:repHH s "~ I09ll ctzlcuJ. _ · · 

~ 
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It' k;-'J. 1 J-4-'-l-ll~i(~ -'l't lv"' 

~T~~~ HayltHOR 06JiaCTJI!.- ;QlleH:& cymec:rBeHHO OTlleTHT:& H Henpauoe .11 
-- BJIHstHHe COBpeKeHHl>IX qJyH,n;aMeHTaJI:&Hl>IX JI!CCJI8.J;OBaHHR·<fJJI!3HKJil Bl>ICOKRX 

3HeprHR Ha _Hayey H ,TeXHHKy B0061lte. )lena B -TOMi 'IJTO 3Ta 06JiaCU ,. 

JI!CCJI8.D;OBaHRR conpOBOX,Jtae:rca. nOstBJieHJI!ell· ripHHUHnRMLHO ·HOBO~. • O'IJeH:& 

COBepmeHHOR <fJH3H'IJeCKOtt annaparyp&, llaCTO npHHURnHaJI:&HO HOBOtt :rex- 1 , 
I 

HHltJI!, KOTOpast HaXO,JtJI!T·npHMeHeHHe BO KHOrHX 06naCTSIX HayKR Jll.rex,;., 

HHKH, JiapO,!tHOK X03SJRCrBe B006ll{e, · H 0Ka3&BaeT cymecrBeHHOe: BJIHSIHJI!e 1 

ita :rexHH'IJecKHR nporpecc B neJioM. Macm:ra6& 3Toro .BnHaH~a ell{e He-.. 

,~tocraroqao H3yqea& H OHO, noRa .x)le_r :cBoero Hccne,~toBaHHa. Ml>l He 6y-. . 
,JteM·HanOKHHaT:& 0 6on:&mOR pOJIH YCKOpHrenett B pa3JIH'IJHl>IX o6nacrax· . 
HayKH, lle,~tRUHHI:i ·.u -Hapo,n;Horo xo3attcrBa. 

Moxao, Hariplnlep, HanoMHRTL; .'IJTO MHOroKaHan:&HI:ie aHaJIJI!3a:rop!:i 

B03HHKJIH B 3KCnepHMeH:ran:&HOM 06opy)lOBaHHJI! MHKpO<f>J1!3HKH,_ a KaKOe 

mupOKOe npHKeHeHHe MHOrOKaHan:&HI:ie aHaJIH3aTOpl>I·HaXO)lSIT B-pa3JIJI!'IJHl>IX. 

06JiaCTSlX HayKH. KaK y'IJeCT:& TY Bl:irO,n;y, KOropyD npHHOCSIT MHpOBOMy . . . . -

xp3aRcTBy r_e ycoBepmeac:rBOBaHHa; KOTOp&e .BBe,JteHI:i 3KcnepHMearan:&HOR 

MHKp0qJJI!3H~OR .B HCnOJI:&30BaH~H 3Jie~rp~HHO-iliillHCJIHTen:&Hl>IX MaiiiJI!H ?.;.] . 
Hacroamee Bpeua mRpOKOe pa3BHrHe Ha'IJuHae:r.npuHHllar:r. HcnOJIL30BaHI'le;. 

C_JI!HXpOTpOHHOro Jll3JIY'IJ6HHSl pa31fH'IJHOrO ,JtHana30Ha. BOJIH 1B: XHJlliH,~ B <f>u- ~ 

3HKe TBep.n;oro rena, 6H<morHH.- He"'.'li3BecrHO, .. K ,KaKJilM _!)T.Kpl:iTJI!Sl)( ~B r 

6HOJIOrHH MOry:r,.npHB6CTR HOBI:ie. 60rar&e B03llOXHOCTH HCCiJe,n;OBaHHSl · · 

BpeKeHHI:iX Jll3KeHeHRR B KJI6TKaX .. C nOKOilt:&D CJI!HXp0TpOHHOrO .. H3nyqeHHSI · 
' . ,---- -~----------· . . ' ' .. ' 

B aarcrpe~~-·lEille paHLme. 6H.OJIOrHH 6&JI ."no,~tap_eH"· 3Jie1tr~ 

pOHHI:ittMHKpOCKOn. <l>H3H~ TBep,ltOrO TeJia B CHHXpOHHO!..I ,JtHana30He 

BOJIH IO- 2000 aarcrpeu eme XJtercBoero pa3BHrua • 

,. MOXHO, HanpHKep, yrBepx,~tar:&, 'ITO. CJie,l(YJ>Il!ee nOKOJieHue yCKOpH.- {~ 

reJieR 6y,l(e:rflocrpOeHO C HCnOJI:&30BaHHeK CBepxnpOBO,ItSllltettreXHHKH. 
r-( 
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R ~o-cne.JtHIUI B nponei:ce cos.JtaHitll ycxopH"reJielt a:roro noxoneHHH ilony

'llH:r-cBoe,IJ;aJILHeltmee paSBH':He, KOTOpOe OKalleT CYJileC:rBeHHOe BJIH!IHHe 

Ha npHKeHHMOCTL CBepxnpOBO.IJ;H~elt teXHHKH BO MHOrHX OOJlaCTIIX HapO.Jt

HOrO-XOS!IltC:rBa. BHme mJia 'pe'llL OHenpHMOM~BJlH!IHHH 3KCnep!4MeHTaJILHOlt 

~HSHKH BHCOKHX saeprHlt aa .IJ;pyrHe aayKK-H :rexaH'Ile?KHlt nporpecc. 

Ho He weHee BaxHo H .IJ;Oc:roltHO'BHHMaHHII :ro. ooc±ouenc:rBo, q:ro reo-- ·_: ... 

pe:rH'IleCKHlt annapa:r, llJopwaJtHSM :reopHH, pasBHBaBmHltCH, xasaJIOCL OH,'': . . . 
B pawxax no:rpeOHoc:rea llJHSHKH aneweH:rapHHX qac:rHil, HameJI H aaxO.JtH:r;· 

xax HsBec:rHo, onec:rH~ee·H s~ex:rHBHOe npHweHeHHe.B .IJ;pyrHx oonac:r11x·. 

~HSHKH, B qac:rHoc:rH, B ~HsHxe rBep.IJ;oro :rena. He xo:reJIOCL OH ~~e 

pas BcnoMHHarL npe.IJ;no:a:eHHII AH.JtepcoHa o sawe.IJ;JieHHH,:reope:rH'IleCKHX 

' HCCJle.IJ;OBaHHlt B OOJiaCTH ~HSHKH BHCOKHX 3HeprHlto Q'lleHL yx He3aBH,IJ;Ha 

pOJtL :roro nepcoaaxa H3 OacHH, xo:ropHlt no npH'IlHHe, xax w cxasaJtH 

OH, "ysoc:rH · xpyrosopa", HSpexaJI H3BeC'fHYil <J)pasy': "JtHmL OHJIH OH. 

.. " lt8JlY.JtH • •.• 
Y:rBepx.JteHHe, q:ro mHpoxoe npax:rxqecxoe npHMeHeaHe a~ex:roB ca

wolt MHKp~HSHKH ~e HC'IlepnaHc,He !IBJI!IeTCII JlOrH'IleCKHM BHBO,II;OM:Hs 

KaKHX-JlHOO 6eccnOpHHX noCHJlOKo 
1\0r.IJ;a.HMeD:r B BH.JtY npax:rH'IlecitHe npHKeHeHHII wxpollJH3HKH B npom-

w • • • ~ • • 

JlOM, TO OOH'IlHO pe'llL H,ll;eT 00 HCOOJIL30BaHHH 3HeprHH, BH,IJ;eJt!leMOlt B .·. 
. ' ' 

11,11;epHHX peaKUHIIX. Ho s:ro Be.IJ;L :ro.u.xo npHwepao O.JtHH nponeat or 

Bcelt aaeprHH, xo:ropa11 saltJlD'Ilae:rcH B Be•ec:rBe. 
C :re~ nop, xax B Hayxe noHBHXOCL. coo:raomeHHe ~-,;. MC'l-, BOS:.:_. · 

HHJtJla H OCTaeTCII MaHII!IIall npo6JieKa HCnOJILSOBaHHII nOJIHOlt 3HeprHH; :· 

Be~ec:rBa. H y:a:e CJIWY "ttpHKH oeoorHI.tUeB" H ¥pasy una:oron, .xooropaH· 

sByqaJta B IlHTHpoBaHHOlt pe'IH Pese~op.Jta. qoro lt MH saaew zcoropHD, 

saaew, aacxoJILttO aey.IJ;a'llHHM oxasanc11 nporaos aBoropH:re:raeamero yqe-

aoro. -... 
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MH ,IJ;eltCTBHteJILHO noxa He 3HaeM ny:relt HCnOJILSOBaHH!I STOlt SHep-
- ~, -,. . .~ . ~ 

r~m, HO 3Ha'llHT JlH 3TO - HeB03KOltHOCTL H B OY.JtYDteM. Bo BC!IKOM CJIY-
. . . 

qae HeHCnOJIL3yeMa!l JtJla,IJ;OBa!l SHeprHH B npHpO,II;e_ CyDteC:rBye:r. 

B OY.JtYJileM, Bepog:rao; 0Y.JtYT aatt,~~;eHH :rexHH'IlecKHe ·Boswo:a:aocTH . 
~~--

,!J;OJlrOBpeMeHHOro xpaHeHH!I 3Ha'llHTeJILHOrO KOJlH'IleCTBa aHTHBeDteCTBa 

3TOrO MaKCHKaJILHO KaJIOpHltHOrO TOOJlHBa. 

IlO COBpeMeHHHM ~pe,II;CTaBJleH~IIK, 3HeprHII~ BH,IJ;eJI!IeKall COJIHileM, 

B03HHKaeT B pe3yJlLTaTe !I,JtepHHX pealtilHtf O~HOBpeMeHHO C HCnycxaimeM 

MODtHOro no:roxa Hett:rpaaa. 3:roor no:rox Helt:rpHao 'noxa He oOHapy:a:eH. 

ECJIH ,IJ;eC!ITHKpaTHOe yTO'IlHeHHe sxcnepHMeHTa He npHBe,IJ;eT It oo-. 
. • 1 . • 

Hapy:a:eHHil COJIHe'llHHX Helt:rpHHO, ~ ~y,IJ;eM BHHy:a:.IJ;eHH HCKaTL ~~:rpHBH-

aJILHHX oO'LHCHeHHlt HBJlElHHH_ •. Kc:ra:rH, Ha s:ro:r cny'llalt :reope:rHKH saro

TOBHJlH O.IJ;HY H3 HeTpHBHaJILHHX B03MOlEHOCTelt. 0Ha B03HHJtJla H3_nonHT

KH OO'LIICHHTL noxa eDte sara.IJ;O'IlHHlt 3~ex:r HapymeHHII, ToHo KOM0HHH

pOBaHHOlt 'lleTHO~TH B. pacna,11;e . /(.; - MeSOHa -~a ~Be Ji -'llaC~H~~· 
B O,II;HOM H3 BapHaHTOB :reopHH, paspaOaTHBaeMOlt B CepOyXOBe, B03HH

KaeT HapymeHHe COXpaHeHH!I 3HeprHH. 0KaSHBaeTCII, 'liTO 3TO HapymeHHe 

3aKOHa coxpaHeHHII_3HeprHH (COOTBeTCTBYDII!all KOHCT~HTa 3:roR :reopHH)
1 

. .IJ;OCTaTO'lHO ,l{JIII HaOJIIl,l{aeKoro 3HeprOBH,l{eJieHH!I CoJIHila oes xcnycmHHSl 
~ . - ?'' --.--· 

OltH,l{aeKOrO 'lHCJia HeltTpHHOo 

KoHe'IHO, HCXO.Jt!l H3 3.J{OpOBOrO Hayqaoro KOHCepBaTH3Ka W ,l{OJiltHH 

"KOpaJILHO" COOpOTHBJIIITLC!I 3TOlt 3JtC:rpaOp,l{HHapHOlt B03UOltHOCTH (·~KO
JIOrHH ••• ), HO, a·eCJlHooo 

K coxaneHHil, 0 Oy,II;Y~HX B03UdltHOCT!I~ HayKH UH, no onpe,JteJieHHil, 

He KoxeK.cxasa:rL MHororo. MH H~ KOlteK roBopHTL o :rou,_qero ell!e w 

He SHaeM. 
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OCllltJHO Ca.llOe BaxHOe R. 3HatJRTeJILHOe B HO.BOti ?ClJiaCT_R · RCCJie,JtO

BaHRJi (Ka.It j'liRT HaC HCTOpHlt)·- 3TO HeOXH,D;aHHOe R Henpe,JtBR,D;eHHOe. 

If CY!!!eCTBeHHHit aprYJLeHT B nOJI:&3Y ll1Utp0WH3HKR 3altJIDtJaeTClt B TOY, 

tJto RYeHHO 38eCL ueoxR8aHHOe HaHCloJiee BepoilxHo. HeJIL3ll npe,JtBH•n, 

ItaKRe npaKTHt~ecitHe npRYeHeHRlt B03HHitHyt.Ha ocuoBe Cly,D;y~X- accJie

,ll;OBaHRit YHitpO<llH3HltH - BDtB 60Jiee He060CHOBUHHllllR ClHJIR Clll JIDClHe 2_!

pHUaTeJILHUe Cyx,JteHRll. 

0ClUtJHO qpeBaTH ,JtaJieitO R.ltYDtHYH nocJie,JtCTBHltllH T8.ltBJieHHlt1 !tOTO

pile He HaXO,ll;ltT nOita 06~ltCHeHHlt B_paYitaX yCTOltBmHXClt npe,JtCtaBJieHRit. 

1m ,D;eltct:BHieJiiHo He 3HaeY, It qeyy Hac npase,JteT noHRYaHHe noita He-. . 

nOHlttOit CHtyaUHR C HapymeHHeY ltOY6RHHpOBaHHOit tJetHOCTH B pacna,Jte 

0 K y - Ye30Ha. 

Mu.noita He 3HaeY, tJTO taRT B cede noita He noHJttalt cHxyauHJt 

C OTCYTCTBHeY OXH)tae:u:oro nOTOita COJIHetiHHX HelttpHH. !ill noita npO,ll;OJI-
. ' . 

xaeY 3,D;ecL J.!UCJIHTL npHBHtJHUYH nOHltTHllYH. He HCitJIDtJeRo, qxo llU eme 
. . 

BXO,ltHY B YRKpOYHp C Ya!tpOCitOnHtJeCKOlt HeBeXJIHBOCTLD "B naJILTO H Ita-

JIOmax". 

"Haitax,li;OY HCTOpHtJeCitO:U: 3tane Italta.R-JIH60 O,JtHaH3 Haj'liHHX 

,D;HCUHnJIHH, npHHa,JtJlexamHx·It 60JILmoyy perROHY ecxecTB03HaHHlt1 BNXO

.ltRT Ha.aBaHc~eHy·R· ctaHOBRTC.R 3HaYeHeY.HayqHoro nporpecca" (ApUR

J.!OBHq)f6/. KaK cJie,Jtyet H3 xoro, qxo cita3aHo Bume, ecn onpe,~teJieH

uue OCHOBaHHH noJiaran, tJTO Ha ,JtJIHHaX, _6JIH3ltHX It 3HepreTRtJeCitO)ly, 

YHHTapHO)ly npe,JteJiy ( 300 ~B B CHCTeYe U.H. ) Ha "aBaHcueHy" 

caoBa BHXO,!;HT !IJH3Hita, !IJH3Hita BucoKHx aHepnlt. XoteJIOCL ·6u eme pa3 

no~epKHyn, qxo cxanlt coBceY He_ ctaBliT csoelt ueJILD .JtOKa3aTeJILCT::-

BO Heo6xO.JtHYOCTH coopyxeHHlt ycitopHTeJielt ia BHCOitHe 3HeprHH B006Dte. 

peqL H,D;eT oo ycitopHTeJiltX HKeHHO ua onpe,JteJieHHYD ~HeprHD 
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( . /VIOO r3B B C.U.H.) C BnOJIHe onpe,JteJieHHHYH 3a,Jtaqa:u:Hx), H Rr~ 
pa 38eC:& onpe8~JleHHO CTOHT CBetJ. 

Ha,Jto JIH cxpoHn 3aTeY ycxopHTeJIR Ha eme 6o.iiLmHe aHeprHH -. · 

3TOT BOnpoc OCTaeTC.R OTKPHTHY - B. HacTOltDtee Bpelllt y HaC HeT ltOH-
. ' 

!tpeTHiiX apryYeHTOB B nOJI:&3y Taxoro YTBepx,JteHHll. He HCKJIDqeH0 1 qxo· 

ycitOpHTBJIH 3TOI reHepaUHH OitaxYTClt nocJie)tHRYR·(no npe,JteJILHOti 3Hep-· 
' rHH) B RCTOpHH ycitOpHTeJILHOI.TeXHHKH. B 3TOti CTaTLB llU He 06Cyx-

,JtaeY1 Ita.KOI THn YCKOpHTeJiel Ha ,JtaHHyD· 3HeprHD CJie,D;yeT CtJHTaTL 

npe,JtnOtJTHTBJILHUY: Tpa.JtHUHOHH~ti'JIH 1 CO BCTpeqHiillH nj'll~. If B'3TO:U: 

CJiyqae; npOTOHHO-npOTOHHHI HJIR npOTOHHO~HTRnpOTOHHNti 1 3JieltTpOHHO

npOTOHHHti H'3Jl8KTpOHHO-n03HTpOHHlll. llpaB,Jta1 oqeHL C06Jia3HHTeJieH 

no Pll.ltY B03YOxHocxen ycxopHteJIL'Ha scxpeqHux aJielttpOHH~-npotOHHHX 

nj'llitaX •. Ho OClCy.E,IteHHe ltOHKpeTH~ro BapRaHTa ycitOpRteJilt'3TOro no~o~ 

JieHH.R - axo sonpoc ocooun. 3TOT sonpoc xpe6yet•.JtJIRTeJILHOlt H Itpo

nOTJIHBOit pa6oxu. 

Y8opoxaaHe Hayx 

0qBHL qacTO npRXO,ll;HTClt CJIHmaTL YTBepx,D;eHHe, qxo ¢H3Rita BHCO- · 

KHX 3Hepran ctaJia ,D;oporoa. 3to yxsepi,JteHHe cnpaBe,JtJIHBO. Ho, It co

xaJleHHD, cnpase,JtJIHBO 6oJiee o6~~tee yxsepx,JteHHe,,HYeHHO, see HayKH 

CTaHOB.RTClt 80porHYH. }leJIO B TOY1 tJTO.nOCteneHHO HaCTynHJia 3pa, • 
~ ,..,---. 

BCJIH :U:OXHO Talt Cita3aTL1 HH,D;yCTpHa-!IR3aUHH HaYito llpaB,Jta, HYeHHO.SI.n;ep-
~ . ~ ---

Halt ¢H3Hita1 ClllJia HHHUHatOpOY H nepBUil OCl~eltTOY cepLe3HOit HH,D;yCTpHa-

JlH3aUHH ee 3KCnepHY8HTaJILHOit 6a3ll1 tJtO ltBHJIOCL npeueH,D;eHTOY It C03-

. · X). B- OCHOBaHRH UeJieC006~3BOCTR COOpyxeHRlt . TaKOrO yCKOpR~eJifl 
J.!U orpaHRqRJIHC:& teYH 3~aqaYH 1 KO!Opue, 3aBe,ll;OY01 HYeDT pemeHHlt 
(aJILtepHaTHBHUe), JID606 R3 ltO!OpUX onpaB,ltllBaeT COOpyxeHHe •. yu COB
Cell He ItaCaJIHCL OClmHpHOit VPOrpaMJ.!U ¢H3HqeCKHX HCCJie,JtOBaHHit (aCRMn
TOTHqecRKe np06JieJ.!U H.np.J, KO!Opalt n~~~XO,JtHT It 3T0My yCitOpHteJID 
"B HacJie,JtCTBO" Kalt npo.n;oJ~XeHHe pa6ot UEPHa, Cepnyxosa H EataBHH • 
.!lU 3TO C,JteJiaJIH C03HaTeJILB0 1· qT00H CKa3aTL: "a ltpOMe TOro, HJ.!BBTClt 
mRnoqaltmalt nnornaYYa HCCJieJIOBaHHit Ha .3TOM VCKOUHTBJie. ltOTO«xw tAl 

L He xa:caev •. 
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AaHHD YOmHHX yctaHOBOX B cymHOCTK BO BCeX OClXaCT~X HayKK. B·aTOY~ 

H0£1 iiJK3HXe_ Cl!lX BnepBlle npeOAOXeH K tiKCTO ItCKXOXOrKtleCiad! ClapLep, ' . " . .. ·_: .. ~ . . . . 

Cl!lTOBa~me£1 "cxpOimOCTH~ 3XCnepKYeHTMLHllX y~TllHO~ox, npeJt~a3HatleH

HllX AXIl HayqH!lX HCCXe.JtOBaHldl:. ilOIIBKXacL·_. npaXTHM C03AaHIISi .TaKKX 

yc:raHoBox :raxoro yacm:raoa, xo:ropaa npoc:ro paHee o:rcy:rcTBOBana. 

A rnaBHoe ,J;OKa3aHa peanLHaa B03KO:a:Hocn H nenecooOpa3HOCT.L taxon 

HHAYCTpHaXH3anxx. KoHet~Ho, Ha caK~Y ,D;ene,pellL K,J;eT He o ncxxonorK

qecxoK 3il>¢ex:re, a o peanLHOK H Katepxa~LHOY nponecce B,pa3BKTKK 

Hayx~xg~_!toY7£..~<:1!~_a_:ror~~2!~Ba,c:rana Oonee, t~eu xorAa-
.. ~~>-·~·~UI~OC'Ul.tf!!.U'~§ · . 

nxoo, cymec:rBeHH!lM aneweHTO!l teXHHt~ecxoro nporpecca, a BHCOKK£1 
---~---"'-- • ~ ·- --~,--~-·--w-•••- ·~···-•-·.:;.--~-·· ·-~~---......._••••••-••~~ ;:.....--~--~--~·-·~···--·•~'>~•·• ___ .,,.-:~-------· ··~--.,.-~--·~-~··--.. 

TeXHHlleCKKI nporpecc HHAYCTpKaXH3yeT HayK,Y. CneAyeT CKa3aTL, liTO 
• ____________ ... ---·~-- _....,....- •• ·-----·-~"'-"'""~"'-""-· -~-~-.........- ¥" __ ,.,.._,..,_..,...-.------ -- • 

Hayxa, nOCBII~eHHall KOCMOCy, no CBOeA ,li;OpOrOBK3He AaBHO H HalmOrO 

oOorHana KHKpoiiJH3HXy. Bo KHOrHX ApyrHX OClXaCTIIX Hayx HeOClXO,li;HMOCTL ' . . 

ioonnHx 3atpa:r ouc:rpo B03pacxae:r. Tenep:~!__c.taJio __ ~lleBHAHHM, liTO co3-
" -----~---- -............ ..., -

I AaHHe B CTpaHe ycxopH:reJIII npeAeXLHOro no CBOKK nap~etpau B Ha-
l . 

I ·i CTOII~ee BpeMII- 3TO He npOCTO OpraHH3aitHII e~e O,J;HOrO KHCTHTyTa-

3TO nOIIBJieHHe HOBOrO HaitHOHMLHOro,_a no CBOKM teH,D;eHitKII!l HOBOrO 

Mel:,l!;yHapOAHOrO rteHTpa no iiJH3HKe BllCOKKX 3HeprHix). 

·llO,D;OClHHI rteHTp XOOp,li;HHHpyeT BayqHyD AeRTeJILHOCTL lmOrOllHCXeH

HHX HayqHllX HHCTHTYTOB, XOTOpHe npHHHMaDT yqaCTHe B paClOTaX 

~It8HTpa. 

OpraHK3aitHII no,J;OClHoro poAa neHTpa not~TH B nDCl0£1 oonac:rx Hay-

KK tpeClyeT MaTepHMLH1lX3atpaT, XOTOpHe B CBOHX teH,D;eHitHIIX B pa3-' 

XKllHllX OClXaCTBX HayKK, BH,D;HMO,,CtpeKBTC$1 K c~eCTBeHH0llfKOXHtle

CTB8HHOyY cOJIKEeHKD. Tax, B. aBryc:roBcxow Howepe t'hi s • c. s . . 

To.,{ ct 'i 3a 1972 ro,Jt onyOXKXOBaHa npor~a npe,Jtnonaraew.oro it>H~aH.:. 
CHpOBaHHB actpo¢H3HlleCKKX KCCJle,J;OBaHHI Ha.npe,Jtcto.ilme~·~e~JITHJIElTHe. 

x) :3TH TeH,JteHitHH nepe~·cTaBHB H~ItKOHa~LHHX rteHTpOB~~ '~e~T~ll 
K61:AYHapOXHH6. KOryT c~eCTBeHHO OClJlertiHTL H npoOJieyY iiJHHaHCKpO
BaHKBo 
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, 3Ta nporpa.wa. pa3paOo:raHa cnertHMLHW XOMKTeTOLLnOA pyXOBO)tCTBOM > 

-0. 4reeY1ci.e.tn'a (I'pHHCTeAH). iLCOBOK,YnHOCTH :mi. nporpa.w8. one- .. 

·HHBaeTcJI ~To-!o oxono 800 .MKAXKOHOB .JtOJIJiapoB. CTomrocn nHmL ?.Jt- .-~·· 
- . - ' 

Horo pa.JtHO~enecxona, c:rpoHtenLcTBO xo:roporo npe.~tnonar~e:rca 3aBep-

mHTL B '1980 ro)ty, ·Bilpa.xaeTC$1 B cyJOie ClJIH3KOA X a() MKJIJIHOHaM )tOJI-. . - . . . . .. 

napoB.-

; ./HanJllULep, nepe,i(OBOA B HayqHOM OTHOmeHHK HaitHOHMLHHA rteHTp 
• • •. • J 

no ¢H3Kxe TBep.~toro :rena .~tonxeli co.~tepmtL'B cBoeM xownexce .JtOCTa-
\ ' . 

· ; TO'IHO .MOII!HllR HCCXe)tOBaTeXLC.KKR peax:rop, pa3JIHllHOro pO)ta · ycxopKTenH, 

~>TOM llKCXe ~~XOpHTenL, 3XcnnyaTHpyD~£! CHHXpOTpOHHOe K3JiylleHHe, 

coBpeMeHHllA napK Bu~xcnx:renLHHx uamxH ~ Bee a:ro BYecl:e Ha nepBoA . 

Oll~peAK CTpOKTeJlLCTBa Taxoro n·eH:rpa tpeOyeT BXOJB:6HKII npHMepHO. Tex 

-lite ·eta MKXXHOHOB pyO~eA. .. .' - . 

CO~.JtaHHe ~~HOHaXLHoro neHtpa no :repMOB.JtepHllM~Hccne.JtOBaHKIIM 

B KX pa~JIH'IHHX HanpaBXeHHBX- Tpa.JtHitKOHHHX,-3XeXTpOHHHX, .Xa3epHHX, 

l:onuo. Ha II!'lPBHX 3Tamix' cBoero pa3BHTKB :rpeoye:r He. MeHee :rex xe 

c:ra, KKJIJI~:OHOB pyOJie~. ; .. 

: Xopomo ·.3KKiiHpOBaHHllA HaitHOHan!.HHif ClHOJIOrHlleCKHA neHTp (riepe:.:. 
)tOB!lenOKOHCTPYXItHK It8HTpH¢yrH~ 3XeitTpOBH1le KKXpOCXOn!l;.co<?TBeT..;,. . ' .-. . . - .. _, 

CTBYD~e ycxopx!enSI:, li • tOll t~xcne · .ltaD~e cxHXpo:rpoHHoe H3nyqeHHe · -:: .. :.. . . . . ' ... 

B .aHrCtpelmOM )tKana30He, napx BllllHCXHT6JILmlX M8.1l!HH· H T.,Jt.) B'.:re:... · 

; · t~eH~e ~e~xo~Limx nei pea~isye:r a~cHrHOBaHHa B pa3ue~ T~xe . ,·· 
>· ' ' ·-' -

- 100:KHnJIHOHOB.pyOJieR. ., . ·' 

C:rpOHTeJlLCTBO COBpeKeHHOro HaitHOHMLHOro rteHTpa,. HanpHKep, no:· 

ilopLOe c. ~itoiwm 3~ocme:BaiixaMK, Boo~yxeH~oro coBpeweaHoA nepe.~to:::. 
BOl .. TeXHHXOI· ,ItO . . ·.Jl..;' .:.. MeS~HHOA; tepanHK BitiiDllHTe~i.H<? }H ,iRarHOCTK.., : ... 

PYD~HKK 3BM,. TpeOyeT 3atpaT. :roro xe nopa,Jtxa~ YcrtopuenL 'i:Jie~mero 
,_ '.· . . _,,. .. '. . .. . 

--. ....... · .. 
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noxoneHHH ~ ycxopHTenL yHHTapHoro.npe~ema no±peOyet ~o 1990 ro~a 

3aTpaT He OOnLme Tex, iao nxaHHpyJITCH ·Ha. pa3BHT>te acTpO<PH3HltH B 

CIDA. 

HHOr~a npHXO~HTCa·cnHmaTL BHCKa3HBaHHfi, liTO cxe~~e·nOKO-· 

neHHfi yCKOpHTenelt Ha~o·cTpOHTL He nyTeM HCUOHL30BaHHfi 3aTpaT OonL

mHX ~eHeli:HHX cpe~cTB 1 a c noMOil!LD, oOpa:mo BHpa:m:aacL. "ceporo M03-

ronoro Bell!eCTBa", HaXO~fl HOBHe He'Tp~nHOHHHe·B03MOJI:HOCTH.B yCKO

pHTenLHOn TeXHHKe.· KOHeiiHO, nOHCKH HOBHX B03MOlltHOCTelt B yCKOpHTeHL

HOH TeXH.HKe HeOOXO~HW H OHH Be~yTCfio HO OUHT. CTpOHTenLCT~~~II~<PK- , 
. ---~~-=->""•___... • .._ • .---~-- '_._.-....,..,~ .. ~-·"""""'~ -- > 

3HKe BHCOKHX :meprHn CBH~eTeHLCTByeT ·o 'TOM, _-liTO. BCe_TO, .. :qTQ ··co3~a-·------· ------... ______ ------ - -· -_ -·----~ -:~---::;.-~--

eTCSI BOKpyr yCKOpHTe_Jifi 1 B TOM IIHCne H ·TeXHHKa, HBO~fCO.liHMaH ~na .·. 
"". -· .. --·--·"···-·· . ______ __::_--

3KCnepHMeHTOB, TpeOyeT <PHHaHCOBHX·3aTpaT OonLmHx, 11eM CTOHMOCT:i:. .__ ..... _ .... ~-~--~-· -~- ....... ---~~-- ~------- --~--. .__ .. _ ------~~--~--,--:c~-·~-...--·-,_- ._ ... ·_-~-...... ~--- ~ __ ,_,,..-_,_.,:""-.,,. 

cauoro ycxopHTena. TaKHM oOpa3ou, ecxH B Oy~yll!eM nocllacTnHBHTCfi 
--~~~~-----~--··~·---- --- . 

HanTH B03!.10lltHO,CTL, KOTOpaa CBO~HT K_ HYHD CTOiULOCTL 'cru.lOrO yCKOpH~ 

TeJia-3~TH-Ha-co3~aHHe ncero neHTpa coltpaTnTca MeHee, tleM·Ha 
<-:=--. -----.--~--::- ------~--:-:-~"""-'-·---·--.~------::~-- ' 

nonoBJ.IHY. IIpaKTHIIecKH; BH~Huo, · ~eno H~eT oO yueHLmemm OOil!HX saT-

~;-;~co3~aHHe neHrpa Ha xaxHe-To He o11eHL OonLmHe nponeHTH, liTO 
npa~ nH HMeeT npHHnHnHanLHOe 3HalleHHe ~naOOcyx~aeilon npoOnew. 

COBeT na~tCOHa/4/ 3aMeiiHTL. HCCne_itona~Hil Ha yCK~imienHX H~cne
~OBaHHRMH B <PH3HKe KOCMHIIBCKHX ·ny11e1t HB HBnHBTCSI nonesiiHM COBeTOM, 

a apryueHTH, npHBO~Hwe nancoHOM,-HeCOCTOHTBnLHH·B riaBHOM. Hccxe

~OBaHHR B KOCMHileCKHX nyqaX ~anH 0118HL MHOrO neHHOrO H Cyll!eCTBeH~ 

HOrO ~na·<PH3HKH BHCOKHX.3HeprHito 

3Ty 3acnyr'Y <PH3HKH KOCMHIIBCKHX ny11e1t · cnpaBe~nHBO no~llepKHBaeT 

nancoH. Cnpan'e,itnHilH H COBeTH. nattCOHa· aKTHBH3HpOBaTL HCCHB~OBaHitsi. ·• 

B <PH3HKe KOCMHileCKHX Jiyllelt. nexo B TOM, liTO npe~CTaBHTenH ycxop·H

T.BnLHOtt <PH3HKH BHCOKHX'3HeprHtt · He)tooneHHBaHH H He~oorieHHBaDT p·e

synLTaTH H.B03MOlltHOCTH <PH3HKH KOC~BCltHX ny11ett. 3Ta He~ooneHKa 
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H HHOr,D;a-HrHOpHpOBaHHe :,D;aiiHHX· KOCMHIIBCKHX. Hyile~t>ctaCTO''iniiiSieTCsr1 pe::-
3YHLTaTO. -He3HaxoMctsa c·· Iiwm~, H· OTIIacTHj- Hil;Jta·· cK8.3a'ii,~''oOa:faHa···-~-'

aenpHBHIIHouy' H·:IIYJit.liOUy ycxopi.ITEiXLHOti·:';exHhe KalJElCTBeH!foiij''.J.iilmJie.:.;::; 

HHD: <PH3~KOB, paOOTii.D~x: C' K0CMHII8CKHilH' Hyllalli(:'>.OIIeHi;· llaCTO' Hll 'ripH.:.. 

xo.n:Htca:. ~exatt. ,. 3aKHDIIBHHe' Ha:'Ocuona.HHH '.l(a.Jiexo 'HetOIIHux: ;'·no· 'i!eoo2c 

XO,li;HUOCTK Henonaoro HaOopa ~aHHHX. XOTH BO MHOrHX CJiyllaSIX 3TH· BU.:; .. : . ' 

· BO,n:Il. OKa3HBii.nHCI> COOTBBTCTBYDJntlm .D;BitCTBHTBXLHOCTH~'< .. • .;( .. '' 

c -~pyroR CTOpOHH,- HMBHHO: CTporo KOJIHIIeCTBBHHHit' x'a.paKTep: ~a.a;iY; 
HHx, nonyllaeimx·Ha· ycxopHTenax; -'!~eilopaxHsona.Jr" ·H 'crumx- xoc161xol!r·-~ 

. . 
paOOTaBmHX paHee B 3TOR lEB ;:mepreTHIIElCKOli 00HaCTK~';CBOe00pa3HHlt/';< 

"KOMnHBKC HBnOHHOneHHOCTH" B03HHK y·paOOTHHKOB'KOCMHIIBCKHX ny~ett 1 · 

KOTopua. H sa~epxa.JI npo_necc HH~yc;:TpHaHH3anilH'aTon oonacTH Hccne.n:o-

· Bli.HHR. · , .... ; --; ;;';,•,-

Ta.,D;emeBH3Ha:<PH3HltH'KOCMHIIecKHx·Jiyllett, KOTOpaa no~llepKHaaetca 
- .. 

nattC?HOM, HBHHeTCSI n03TOyYHB .D;OCTOHHCTBOM;·a CKOpeeHe,n:OCTaTKOU.: 

ECHH 3aHKMaThCH <PH3HKOit· KOCimqeCKHX Hyllett cepLB3HO,. . OHa- .;·c. 

Taae nepecTaHBT 0HTL ~emeBott. BHeaTMOc<Pep!iaa <PH3HKa KOCMHIIBCKHX '•. 

nyqett ·TpeOyeT C03,D;aHHH XOpomo·OpHBHTHp0Bii.HHHX.Op0KTfi.HLHHX.CTaHnHR 

CO C~BHHHM;nepCOHaJIOli. HeKOTOpaa CKpOMHaH llli.CT:b nO~OOHOR 'riporpruow · 

3anxaHlipoBaaa B TOM ·xe ~oKHa~e I'pHHcxettHa' Hapa.J& c slieaTli:oc!f>eiJH·on · · 

PBHTreHOBCKOit H r·- aCTpOHOJmeH Ha OOil!yD· CyYMy · /v 380 wmiiH

OHOB ~OHnapos. Ho ,11;axe Ooxee coaepmeHHaH·H Oonee'~ciporaa BHeaTMoi;· 

<PepHaa <PH3HKa xocw~_ecKHx xy11en ae B cocToimill B'Lirio:iiiiHTL· TY npo-

. rpaMMy Hccne.n;oBaH.HA,: ,,Kd~Opa~' BH~H~~BU~aeTCfi B B03~'rixHOCTHX ycxopu- . 

Tenett .cn~~Y~ut~r-~ ;nOKOJtBHHH~ ~~~~~-LH~e TBim ~a3~MH'btt ~H3~K~ KOC~~ · 
~ec'ux JiyqeH, KOHBIIHO, npe~cTa~HfiDT O;~L~OH-,HHT~pec B: TOH .oOn~'c:~H 
3Hep~HH H TeX ~~~~~ KO~Op!l~He 'riepeC~KaDTCH B.TeKYil!~K·,D;aCSITH;BT~~ 

. .; • ' , . •· . •- I • ,- , . ~ . - . . . 
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C Y,CKOpin~eJILHOlt <fJH3HKOil BllCOKHX ~HeprHlt. 0HH :U:OrJIH 61l ·HrPaTL p011L 

Ka.lJectBeHHilX H J!011YK011H.lleCTBeHHilX,, OpHeHTHJlOB. ~JISJ YCKOJlHTeJILHOlt <flH-:-

3HKH C116~DDt~rO-OOKOJie~SJX) •. HO H_3,ll;eCL CTOHMOCTL 3~cnepHK8HTa 
. - : . .. · - ' ~ .. ----~-----~ 

3Ha'IHT611LHO B_Q3pacTaeT _611aro,11;apst He0,6XO~H:U:OCTH :BBeCTH CyDteCTBeHHllll. 
~-~--~··...:......;._____ . . 

06pa30ll ero HH,li;YCTpHaJIH_3aUHD H. COO~BeTCTBeHHO · yBemt'IHTL·:U:aCmTa6:-. 

HOCTL • 

. TaK OOCTeneHHO OT:U:Hpaer KH<J! 0 ,~~;emeBH3He COBpelleHHilX·3KCnepHMeH• 

TOB ~ HaYl:'HilX,00Jia~TSJX,·He 1 cBSJ3aHHilX C <fJH3HKOlt BllCOKHX:3HeprHlt~;l{o-. 
porOBH3Ha 90Bpe:U:eH.HOrO 3KCO!lPHlleHTa H:U:eeT Ty,llte,npH'IHHy,,'ITO_H ~O-:

porOBH3Ha coBpe:u:eHHoro Boa,~~;ymHoro.JialtHepa no_cpaBaeHHD c aaTpaTallH_ 

Ha ca:u:yD pOCKOmHyD OO'ITOBYD xa.peTy KOHUa BOCe:U:Ha,II;UaTOrO CTOJieTHSJ •. • 

_ .Ho B931lOJ:HOCTL OO,li;OOHilX aarpar, B pa3JIH~HilX 00JlaCTSJX.:HapO,ll;HO-. 

X03SJltCTBeHHOI ,J~;eSJT611LHOCTH 00SJ3aHa aenpepHBHO B03paCTaDDtHM HaUHO

HaJILHilll ,II;OXO,ll;aK, . B03paCTaHHe KOT_OpHX 00SJ3aHO TeXHH'IeCKO:u:y nporpec

cy H
1
B KOHe'IHOK clteTe, TO£i :a:e HayRe. B TO xe Bpe:u:st. -cJie~eT uanoli:

HHTL, 'ITO 06Dtastcywia MHpOB!lX aa:tpaT ~a uayxycocTaBJISJeT JIHmL·J!e-

6oxLmyD_'IacTL _KHpoBoro OD,J~;XeTa. 

H .. BH~eJieHHe cp7,11;cTB Ha paaBHTHe HayK noxa· eDte B. cymecneHHO!t 

ltaCTH · coxpausteT ,llepTil .:u:eneliaTCTBa -; ouo_ He. Bcer,~~;a_ onpe,ll;eJisteTcst_ 

paUHOHaltLHO BHyTpeHHHmt norpeOHOCTSJKH uayKH, a .Te:u:; CKOJILKO_ .~wo:a:uo~ 

Bll~611HTL. Ha_,_HayRy B pst,ll;e ~pyrH)( 3aTpar. -HO B 3TO:U: ~llOJ:HO". :eDte •· 

CTOJlLKO.HeOnpe,ll;eJieHHOCTei·H CJlyt~altHOro. ;~.' 

· x) 'kcTarH;··yc-xopueJh; a EaTaBHH .itaxe npii ,l{ocTneaHH 'ii:u:'no 
npoeRTy, ero npe,11;eJILHOit :meprHH. 500 .raB B. cHcTe:u:e u.H. : -6y.neT aRBH
BaJieHTeH YCKOJlHT6JID CO BCrpe'IH~ OYlJK8.1lH 2X16 f3Bo C TO'IKK 3pe
HHSJ "HepapXHH ,II;JIHH"ATaOJIHUa IJ,. Kaaa_JIOCL 6ll. KMO OCHOBaHHit npe.n~ 
OOJiaraTloB03HHKHOBeHHe Ha 3THX ,II;JIHHax·npHHUHOHaJll>HO HOBOit <JIH3HKH, 
nostBJieHJtte. KOTopo!t.l{attcou .. oOyCfiOBJIHBaJI ueJiecoo6paauocT:&. crpoHTeJic-. •. 
CTBa yCKOJlHTeJISJ B'baTaBHH~ XOTSJ Dte,JtpOCTL npHpO,II;Il H 3,ll;eClo He HCK11D
'16Ha. He. HCK1lll~~Ho,. 'ITO cymecTBeuuast -qacn Toro, 'ITO· w :u:o:a:e:u: yBe-·. · 
peHHO c~taaaTL," pacxpoeTcst.Ha ycxopHreJISJX "yHHTapuoro npe,11;e11a" OKa
xeTcSJ B03:U:OlltHilll HCCJie,JtOBaTlo Ha yCKOpHTeJie B EaTaBHH, 'ITO BHeCeT H3-
BeCTH!le nonpaBKH B.npOeKT yCKOpHTeJISJ CJie~llDtero nOKOJieHHSJ. 
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Pelt:& H,ll;eT.He 0 TOll, 'IT06!l ~eJIHTL BOJieBilll 06pa30ll Hanepe~aa

,ll;aHH!l·e, npSillO CKaxell, He O'leHL 6011LmHe paallep!l "nHpora"· (rOBOpSJ 

cJIOBaMH Aa.~tepcoua~.a B TOll, 'ITO ecTeCTBeHHo, U~Jiecoo6paaHo, pauH

ouaJILHO, H003TOllY, B. KOHelJHOll C'leTe, BllrO,II;HO ~JISJ_HapO,li;HOrO X03SJlt

CTBa;acCHrHOBaHHSJ cpe,II;CTB Ha pa3BHTHe HayKHnpHileCTHB pa3YMH06 

COOTBeTCTBHe C_ BHyTpeHHHKH H ecTeCTBeHH!lKH 00Tpe6HOCTSJllH pa3JIH'IHilX 

uaylJHilX HanpaBJieHH£i~ 

ECJIH 3TOrO Her, TO cyuteCTB6HHaSJ BHHa'H HaC,YlJ6HBX,3aK11D'IaeT~ 

CSJ _BTOll, ~TO Mil He CMOrJIH eDte y6e,II;HTL COBpeMeHHillt llHp, 06DteCTBO 

B He06XO.JtHKOCTH ue ueneuarcxoro,a pauHOHaJlLHOro no~o,~~;a x <J!Huau

cHpOBaHHD HayKH. 

,.;, 
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Y CJIOBH.H 06MeHa 
llpenpHHTbl H C006~eHHJI OHJIH paCCbiJiaiOTCJI 6ecnnaTHO, Ha OCHOBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHJIM, 
6H6nHOTeKaM, Hay'IHbiM rpynnaM H OT)lenbHbiM yqeHbiM 6onee 50 CTpaH. 

MLI O)KH)laeM, 'ITO nony'laTenH H3JlaHHii OHJIH 6y.nyT caMH npoHB
nJITL HHHUHaTHBY B 6ecnnaTHOH nOCbiJIKe ny6nHKaUHH B )J;y6Hy. B nopJI)lKe 
o6MeHa npHHHMaiOTCJI Hay'IHLie KHHrH, )KypHanLI, npenpHHTbl H HHOro 
BHJla ny6nHKaUHH no TeMa THKe OHJIH. 

EJlHHCTBeHHhlii BHJl ny6nHKaUHH,KOTOphlii HaM npHCLIJiaTL He cne.ny
eT,- 3TO penpHHTLI I OTTHCKH eTa T~ii, y)Ke ony6nHKOBaHHbiX B Hay'IHbiX 
)KypHanax/. 

B pH.ne cnyqaes Mbi caMH o6pa~aeMCJI K nonyqa TenHM HalliHX H3Jla
HHH c npocb6oii 6ecnnaTHO npHcnaTL. HaM KaKHe-nH6o KHHrH HnH 

BblllHCaTb )lnJI HallleH 6H6nHOTeKH Hay'IHbie )KypHanbi, H3)laiO~HeCJI B HX 
CTpaHaX. 

. OT~eJibHbie . 3anpocbl 
11:3)laTenLCKHH OT)len e)KerO)lHO BblllOnHJ!eT OKOnO 3 000 OT)lenbHbiX 

3anpocoB Ha BbiCLinKY npenpHHTOB H coo6~eHHii OHJIH. B TaKHX 3a
npocax cne.nyeT o6JI3aTenLHO yKa3biBaTb HHJleKc 3anpalliHBaeiV;:oro 
H3)laHHJI. 

A~peca · 

llHCbMa no seeM sonpocaM o6MeHa ny6nHKaUHJIMH, a TaK)Ke 3anpo-
Cbl Ha oT.nenLHbie H3,ll;aHHJI cne.nyeT HanpaBnJ!Tb no a.npecy: 

101000 Moc1<ea, 
TAaeHblil not.tmaMm, n/JI 79. 
H3oameAbCI<Uil omoeA 
06oeOUHeHHOZO UHClllUlllYlllQ 
JIOepHbiX UCCAeOOBQHUU. 

A.npec .nnH nocbinKH scex ny6nHKaUHii B nopJI,!J;Ke o6MeHa, a TaK)Ke 
.nnH 6ecnnaTHoii no.nnHCKH Ha Hay'IHble )KypHanbl: 

101000 MocKea, 
TAUBHblU nO'IlllQMlll, n/JI 79. 
llayt.tHo-mexHut.tecKaJI 6u6AuomeKa 
06oeOUHeHHOZO UHClllUlllyma 
JIOepHbiX UCCAeOoeaHUU. 


