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C~oi1cTBa npocTpaHCTBa -npeMeHH Haxo~HT cnoe oTpamemie B 
,, 

- OCHOBHbDc 3ai~OHax Qlli3lntl1~ TaR O.ZJ;HOpO:z:tHdcT:b IIpOCTpaHCTBa-Bpe1J€nm 

IIPl1 OTCYTCTB1111 THrOTeHHH CJiyJK!1T. OCHOB8Hl18M ;zpiH 38!\0HO~ coxpa

He~Hfl 3HeprHH, ·H~IIYJI~CBM H MOMeHTB KOJIHtiSCTBa .ZJ;BHZ8HHH. 0CHOB-, . 
' 

HOM npviHD;UII 't!8CTHOH TeopHVI OTHOCHTeJI:&HOCTM, OTpaJKBIOII.\HH CBOtiCTBB 
.... . ' ~ 

npocTpaHCTBa-BpeMeHVI, CO.ztepiit:M:TCfl.B TIOCTyJiaTe: 3a.Ii0Hh1 qma:HI\11 

,Ll;OJimHH 6b1T:& HHBapMaHTHl:J -OT;HOCHTeJI~HO co'6cTBeHHb!X~ npeo6pa3C>B8HL-Iii .. 

JiopeH[(a. Tpe6oBaH:M:fl l-IHBapHaHTHOCTH. OTHOCl'ITeJI~HO lJ.tiiBepCI1I~ npo-. 

CTpaHCTB8HHhiX vi BpeMeHHhiX KOOp~HHBT TaKii\e . OTpaJKaiOT CBOMCTBa ' 

IIpOCTpaHCTBa-BpeMeHH. -~aMeTHM, 't!TO'o;rpaHHti8HHfi, HBKJI8;zJ;biBaeMLie 

Ha TeOpNIID_IIOJifi B8C~Ma o6mHMH CBOMCTBaMH npOCTpaHCTBa-:f,lpeMeHH, 

l{OJDiiHhi 6biT~-e;n;m-IhiMH l{Jifl Ecex· BI~;n:on :aaaVIMo;n;eticTBHfiL. 

OcTaHOBVIMCfi ooJiee no;n;pooHo ua Tpe6oEaHHHX_HHBapHaHTHOCTI1 

OTHOCI1T8JI~HO rrpeo6paaoBaHHti OTpa~teHI1fi- npoeTpaHCTB8HHhiX -11 Bpe~ 

MeHHbiX Koop~t-maT, a TaKJKe onepa[(JIIM aapHlJ;OEoro corrprrlltem·m. 113-

:BecTHo, liTO_ aKcnepuM:eHTH, npoBe:z:teHHble no npe;n;JIOt.'teHHlo JI:vr- it HH

ra/I/, ~Oitaaam,y, 'ITO npocTp~HCTBeHiia.ff- tieTHOCTL p He ~oxpaHf!eT-
. . . 

Cfl B CJia6HX B3a:£1IMO~e~iCTB!UIX. IlOSTOMY BCTaeT BOnpoc: ltaRI1Ml1 Y.te 

CBOMCTB8MH CHMMeTp:VUI 06Jia;aaeT IIpOCTpaHCTBO-BpeMH. ilpe;anplUIII!Ma

JII1C~ IIOIIblTIUi OTB6TCT:S8HHOCT~ s.a H:eCOXpaHeHRe tieTHOCT!1 B CJia6LiX 

B8al'r~J~,I(eHCTBHflX nepeJIO:EtVIT:b Ha O;ztHy tiaCTMqy, a MMGHHO, Ha Heti

TpilHO. -0,7.4H8KO, 3TI1 IIOllbiTKI4 ttOTepneJH1 Hey;n;aqy, T8lt K8K 6hiJIO OT- _ 

/ 



ItpbiTO necoxpauelm:e qeTHOCTM BO MHOrMX peaKI.\LlfiX pacna,11;a SJieMeH

.TapHLIX ttaCTHD., B ICOTOphiX HetiTpMHO He IIpl-1HMMaeT ytiaCTL'Ifl. JiaH

,1l;ay/2/ M JIM m· HHr/5/ o6paTMJIM B.HMMaHMe Ha COxpaHeHMe KOMOMHM- .· 

pOB8HHOH 'tl6THOCTI1 B CJr80BX B38MM0,11;6MCTBL'IHXo YTBepJK,11;6HMe JI.J.{.JiaH· 

~·ay/2/ COCTOL'IT B T9M, l!TO IIpOCTpaHCTBO HBJIHe.TCfl CL1MMeTpM't!HblM, 

. ' ' 

a aCMMMeTpMfl aaitJIIOtieHa l3 tiaCTUD.aX, BepHee B 3JieitTP:Vll.J:eCI\MX aa-

pa~ax~ 0,1l;HaitO, OT;z:(eJie~IMe CBOMCTB -qaCTMIJ. OT C:BORCTB II~OCTpaH- . 

CTBa-}3peM6HI! He flBJIHeTCH y6e,7.(MTeJI:&HhiM. HanpMMep, CBOtiCTBa npo-
~ . . '' . . 

CTpa~ICTBa-BpeueHM HaXOl.(flT OBOe n:pOf!BJiem-Ie B Jm;ZJ;e orpaHM'ti6HMH, 

HaitJia,1l;hll3aeMOrO n'a CitopOCTvi ,Z\BHX\8HMH, BCeX tiaCTMIJ,. TaitMM Jite ·06-. . . . . . . . 
. ' . 

paBOM, flO HameMy MH6HlU01 CBpMCTBa IIpOCTpaHCTBa-BpeMeHM HaJC0,1l;HT 

cnoe pTpaj{taHMe B TpaHc(popMau;noHHin:: cBoiici'nax. onepaTopo:a, onMChi

BaiOUJ,l1X s;rreMeHTapHhie ttar.TI-!D;hi~ B IIPMP0.11:e cyru;ecT:ayroT .cJIOJKH:&Ie . coe

.11:MHeHMfl, IWTOpble He Y.ZJ;OBJI8TBOpfliOT Tpe6oBaH:VIIO MHBapMaHTHOCTH . ' . . . 

OTHOCHT8lr:&HO npOCTpai-ICTB6HHOrO OTpaJKeHI1H~ .B. 0Bff311 C STMM Ita~ 
. . 

liteTCfl n;eJiecoo6pa3HHU C:BflBaT:& CBOMCTBa I!pOCTpaHCTBa-BpeMeHM OT-. . 
HOCMT6JII>HO OTpc1Jl\8HHi1 C TIOBe;zieJ:HlleM SJie:MeHTapHbiX tiaCTIU(,: a HMeH-. 

H~: · Ha :a:aiit.ztOM aTane · pas:suiTMfl. nayr-t:vx cBoi1cTBa npo~JTpaucT:aa-:ape

MeHH B OTHOmeHMU OTpameHHfl UPOflBJ!fliOTCfl trepes IIOB6,11;8HH6 TeX.· 
. . . ' " 

-qac·TMU:; KOTOpMe Ha STOM STaiie paBBIITHfl C1IMT8IOTCfl SJieMeHTapHb!~ 

MM. 

lTpM · TaKOM IIO.ZJ;XOl{e }13 HecoxpaHeHMff treTHOCTM B CJia6biX BSaH
M0,11;6i1CTBHflX ,MQJ;CHO. C,zJ;eJiaT:& J3biBO:Zh '<ITO npocTpaHCTBO-Bpe?vifl. ite . 00-

.Jia,T.taeT cHMMeTpMe:lii ··oTHOCHTe.n:&rro·· oTpaxteHHH npocTpaHCTBeHHhrx:· Ito-. 
' / \.___ . . . ... 

op.zti-IHaT ~ · ·Bn11~y · sToro ·QQ!lQIHi.P.!!!L2a~Q!!QM~Q~MM§.~IDL .. ~~I2~!2Q~§._Qm!-. \ 

~XQ~_ggn~s!a_2s~Qfl_QQ~!22E§ggg~~QM2nnnn2~2ll!!Q~gg!!!Q£!ll1-!~~~ 

JIIOOafl Teop:ItUT. ,T.tOJIJi\Ha 06Jia,ZI;aT:& CBOL1CTBOM MHBapliaHTHOCTM· OTHOCM---
,· . • I , . , 



TeJI:&HO · npeo6pa30BclHJIHI KOM611HI1pOBBI'IHOW MHBepCMM • I1epBOHatJaJI:&- · 

H0/3' 4/ 8TOT SaKQH 6biJI Cc}?OpMyJIHpOBaH Itait . r:tnJOTe sa coxpaHeHMfl . ' . 

TOJI:&It9 KOM6:viHHpO:SaHHO~! tJeTHOCTI1 B · Cl1JI:&Hb1X, 8JieRTpOMarHHTHbiX 

M CJiaObiX BSaHM07!;0HCTBl1flX. ·· 

~peo6pasonaHme KOM6~HH~~~annoM MH:sepcHH PC cocTOHT :s 

ollepa~H P. . oTpax;eHHH npocTpaacTBeHHblX . Koop:zt~na~ 11 B onepa

IJ;Hl1 C . rrpe:spall(eHHfl tJaCTHIJ;hi B aHT:£-HiaCTlU.\Y ~ Jils TeopeMbl llayJIM~ 
' ' ·, . ,, . 

]ro~epea CJie~yeT, tiTO BeJIMtiHHhi, HHBapHaHTHhie .OTHOeHTeJI:&HO one- . 
. ' ' ' . 

. . . . 

pan;IUIJ: KOMC)nmrpOBaHHOM HHBepe:tUi flBJIHIDTCfl TBK:lKe HHB~pHBHTHbiMH 

oTuocnTeJI:&Ho onepan;HM · oTpalKemiH· BpeMeHH ~ nosTo~y · .oc~·o.Bnoti. aa

ROH CHMMeTpHH B npHpo~e Momno·cwopMyJIHponaT:& Kart aaKoH HH:sa-
, . ' . . ~ . ' 

pHBHTHOeTH TeOpHH OTHOCMT63I:&HO onepan;MM liHBepeHM BpeMeHH (B ... 
CMhiCJie BHrHepa) •. 

/ 

. , · .. IIpeJK~e, .tteM Mhi ,nepelii;u;eM·It· o6cyX\~emno. :sonpoca o coxpaHe

Hli1li . tteTHOCTH B. CHJI:&HhiX J33aHM0.11;8MeTBHflX ~eTaHOBHMefl HB O~H0£1 :,. 

oco.6eHHOCTH MaTeP~aTuttecKoro annapaTa~ om'Ich!Baroll(ero sn.eMeHTap

Hhie ttaCTHD;hi~ llpxi;u;epmiBBHC:b CHCTeMaTWKH 8JieMeHTapHhiX l!BCTHI.t . 

reJIJI-MaHHa. l1 Humii~,Itjii!'itm,. Bee JiarpaH:iKHBHhi . CHJi:&HOrO B3Bl1MO,I(eti

eTB~fl ·Me aoHon . H oapn.oHo:a. pas.;u;ennM na ;u;Ba · KJI~ccal 61. It nepBoMy 

KJIBCCY OTHeeeM BSaHM0,2:(6MCTBHH, eo;u;epmall(He XOTH 6h! O,ItHy BepmH

HY i r;n;e Q1epMHOH He· MemteT HH O,I(HOti HS e:BOUX OCHOBHbiX ~apaRTe.:.. · 
. I.. . . . , • 

pHeTHK: MaCe~, 8318KT'})Mttee.KHi1 ·Sapf!.zt,. eTpaHHOCT:&. STO Baam~o;zteii-. . 

. CTBH~ $j -MeSOHOB e HY~OHa1.ut 11· /Ji"' -MeSOHOB C 2 ~rlmepOHa-
MH, (a TBit1lte aJieitTpOMarHHTHble) Ko BTOpOMY ··Iaraccy OTHe,CeM .B3BI1..;. · 

MO;ztefiiCTBHfl, C~.n;epj!iBIJ.tMe . TOJI:&KO TBKHe. B~pmHHbi, . r.zte <DepMHOH .· O(:)fl- . · 

. I I 
I 



aaTeJLoHO l13M6HH6T- XOTH 6hl O;l(Hy . I~I3 CBOk'IX. OCHOBHb!X, xapait~6Pt1.CTlUC: 

Macca, SJIGICTpurqeCituii1 aapH.zt~ CTpaHHOCTI> ~ BTO. - .B3aHMO.zte~CTBHH 

$f ..;.Meaonon c A. 11 !:,· -rMnepqHaMm_, a -.TaKilte, nqe nsaMMo;z:teLi,CTBVIH 

rK -Me30HOB c 6apHOHamr.. Bn.zt Jiarpam:maHOB. BSaHMO.zteticTBHH, OT

HeceHHhlX It nepBOMYitJiaccy,_onpe.zteJI.a:eTcfl noBe;LLeHHeM onepaTopon 
. , I . . ; . - ' 

nonR OT OTHOllle!niro ret orrepau~aM p . vi P (, · ·• (HJIM T. )~ BH~ narpaH-

DaHo:a, o'TH606HHb!X ICO BTOpouy ItJiaccy ITOJIHOCT:&IO ·onpe.zteJ!HeTCH 

rro:ae.zte;rrJt.teM onepaTopo:a no oTHomenmo E: _onepan;Jnf p .. 
. . Oc~o:anoe yT:ae:plJC.rteHMe paccua~pvmaeMoi1 rtoHuenuuM cwop:MyJIM~ 

pyeM CJIG;D;YID!l\I'IM o6pa30M: ~§:!£Q!LQ.Q~J2'ill!tzlli!!l_fill.M~~!!!:!J2Q!!~!!!iQkt ... ~§.~-
• I . . . . 

tlQQ~~ ... QTJ2~!~~mi~gM§tl~~Y~-£~QllQ~~-~QQI:Q~tl~li~~£~M§Hli·· 
• ' ... > •• • • . . . . 

QQ~l2~!i§!!!!U~!!QQ~:..,~-Q~$ll!la!!!?.Qf_;!l2~!!MQMll~li!:!!!~..;.!ill;!!~~gg_gl!§l!-

.Q!~§M~J!Q!!Q.l!Hk!!~l!~!!~-!ll§QQ~!!!!!L!!!!!!212!l~!!!!!QQ~~ ~ JJ.eiiCTBliTeJI:O

Ho, Ita:rt no:KaaaHo n/3, 4' 7 I,'· :a· cJiyqae ItBaHTOBo11 sJieitTpo;v;viHaMMKut 

ncJie.ztcrrnne -ycnon11n · rpa . .ztHeHTHofi HHnapumHTH()'CT~, 1'pe6o:Bairlie ·.-ilti
·n·~pJt.tan1'iiocTH OTHOCMTeJI:&HO. onepaUHI'L KOM6lUIMpOBaHii'oti .MIIBe'J)c~M 
PC ·n~HBO;LLMT ~-· MHBapnaHTHOCTM no OT~onreHitllO Ri on'epaiim7(rrpb~ " 
CTpaHCTBGHHO~ MiiBepCHI1. TaKiiM. oe5pa30M, coxpaHeHI1e 'C!eTHOCTM B . 

peHOptmpyeMbiX SJIGRTpOMarHMTHmt B38l'LMO~eticTIJHflX ;HBJIHe'TC'a''oJI'e,z~;-. 
CTBM~M aaKOHa coxpaHeHiiH aJie:rtTpl'L'C!eCKoro':· aapa~axJ: . . .: · ··' 

Ka:rt noiCaaaHo n/3 '4.~ 7' II/, B cJiyqae pen~pMHpyeM~~ rr~~:s,z~;o-
. " . . . . . . I . . . ' . . . . ' ·~ ·. . . ' 

c:rtaJIHpnotl HJIM ( CRaJIHPHOtl) .MeaoHHOtl Teop:t-m, CBCJie,zJ;cT;BM~, yc_JIOBM.ff 
•' ' ' . ~ . . ;. , I , _. • : . "' , ,,: , \.I ' 

. ~ \ ' 

~), ·3a~;;;~ liTO' ;-~;;S;~;ltOB~qa/B/ p~C,CMOTpeu npJIIMep ._. · ·· . 
rrepeuopMMpyeMor.~. :saaM~10,1\eticTB!ur. . .. :'

1 

'·I' 



. H30TOllMtieCI~Oil viHBapuaHTHOCTYI, . Tpe6o:saHI1e ~niBap:vraHTHOCT1f OTHO

CHTGJil>HO npe,o6pasonamur . ItoM6MHilfPOB81IHOH HHBepcum: p C · np:t-iBO;ZJ;MT . 

·K viHnapHaHTHOCTM ITO OTHOIIiemuo It .onepaD;HI1 rrpocTpaHCTBGHHOM . 

:tumepcrui P -~ Tmmu o6pasoM coxpaueilHe treTHOCT1'1 B Mesouuoi1 

,/,,·, 

Teopr-m nBJifl8TC'fl C'JIG,Il;CTBHGM rl'.IITOT83hl H30TOllMtiGCIWM HHBapu!aliT- ~; 

HOCTH. · 

. J!aJiee, ItaK I10K83aHO Bjg, ft/, Tpe60BaHHe MHBapHaTHOCTlii OT

HOCHT6JI1>HO onepanH:H . Itoi~i6MHUpOBaHHOM MlHBepCviJti . p c peuopMMpye

MOrO u vi30TOrrHtiecitM ImnapPraHTHoro Jiarpau·xmaua· :BsanMo;n;eticTBl'IH 

K . -Mesouon c· 6apMoHaM~· , 2::: 7f /\ ·u nsavrMo;n;eiicTBMfl E· :...rMrte~ 
:· . ' ~ 

POHOB/ c 91 -M630HaMI1 He IIPMBO;D;HT It coxpaHeHUlO 't!GTHOCTM. Taitl1M·. 

o6pasoM ;peoonaHM.H ·PC· i1 H30TorrMqecitoi1 :vmnapl1aHTHOCTH ·;n;nn · · . i · . 

Jiarpaiu~vrarw:B nsaMMo;n;eJt1cTBMfl, OTHeceumnc K rrepnoMy KJiaccy, · npH

no;n;flT . R coxpaHeH:VIIO tieTHOCTH, a ;ZJ;Jifl JiarpaHJIUiaHOB B38JiMO;n;etiiCTBHH, 
r I• ------ o 

OTHeCeHHIDc KO .:BTOpOMY.RJiaccy, He nptiBO;ZJ;flT It coxpaueHMIO tiGTHO-· 
. ' . •' 

.•. 
' ' ' . 

CTH. BnoJIIre B03MOJreHO, trTO llOflBHTCfl He06XO;ZJ;MMOCT1> B ItaiCMX-HH..;. 
I ' , t,.' ' t ' 

6y;n;I> ;z(OriOJIHI1TGJII>HblX Tpe6oBaHliUDC viHBapmaHTHOCTH, ItOTOpb!e .npMBe

lJ,YT. It COXpaHGHt1IO 't!GTHOCTM B OT,I{GJI:bHhiX EIII,1J;8X JrarpamrniaHOB, OT-
, ' .. 

neceHHbiX RO . BTOPOM:f Imaccy. 3aMeTviMt trTO peuopMMpOBaHHhiM Jiar-
\. ... 

. paHJitHaH B3al'H.W~6MCTBWH 6apMOHOB 11 M830HOB, MHBap:vlaHTHblti OTHO

CHT8JI:5HO onepa~HH KOM6MHHpOB8HHO~ HHBepCHH, O~H03HaqHO onpe;n;e

JIGH~ ]\etiCTBMTGJII>HO,,:BBIIJ;z(Y TOro,, 'ITO I13B8CTHO UOBe;n;e~He np11 ;· 

npeoopasonaHHn ·PC. , onepaTopa .. Jf' -MesoHHoro noJifl:, TO noJIHo-
... ·.: , r ~ . : 1 • · • ·- • 1 , • • , .. -·.. . ' 

CTI>IO orrpel.l;eJIGHbi 't!JI~H.bi Jia~p.aHJIUiaHa B38lllMO.Il;GMCTBMff, OTHGCGHHble 
. . 0 0 . • . 

K rrepBOMY IWaccy, a .Il;Jifl B3aHMO.I(GHCTB:Vl11, OTHGCGHHLIX. ItO BTOpOI~y -
. . . . . ~ . 

10raccy, HM80TCH TOJil>KO O.Il;llH. BH.l{ JiarpaHJJtutaH~ B3ai1MO;ZJ;8WCTIHifl, 

,, 



_ _;[' 

,, ._ ;. .. 

M~Ba.puiaHTHOrO OTHOCli!TeJI:&HO p c . • 
. · . C:aoe pacCMOTpeHMe MDI orpaHI1't!I1M TOJI:&EO penopMHpyeMbiMLl . 

narpanmManar.m :aaa:tnm;l(ei1cTBVIH ~ CJie;l(yeT . aaMeTHT:&, liTO pa3,ztene

HI1e narpauJKm:aua :aaaMMO;L'(eticTBMH Ha peHopMJtipyeMble H J:lepenopMm

pyeMble · tracTI1 npo:ae.zteH; na oc!lo~amn1 paanomeHI1ff S . ·~MaTpJtH~hi :a 

PH.zt no CTerieum.t EO.HCT8HTbl ·cBH3M. O.ztHaitO, · ItaEl·i8B8CTHO/IO/, 

M8ml(y peHOpMHpyeMbiMI1 I1 HepeHopmtpyeMhiMH TeopHffMUI IIIMeeTC.ff. cy

ll\8CTB8HH08 .tJ!l13t1tieCit08 pa8JIHti11I8,. Talt .Ita;K JiarpaHmHaHbi B::JaHMO-
. ' ' ·' ' 

.zteticTBHff nepenopMRpyeMh!X · Teoputi npe.ztcTa:anmoT c.o6ow "o6JIOMKH11 

H8JIOitaJIH80l3aHHI:DC BSaMito.zteticTBMii~. npe,l\CTaBJI8HHhiX KaK 6bl J3 . JIOita

Jilii30BaHHOM BM.zte. 

llpM liiCCJI8.ZJ;OBaHH~ HecoxpaHeHHfl ti8THOCTlii B C~JI:&Hhcr 'BaaHMO- · 

.ztetiCTBHHX nyTe~.! .aHaJIH8a CTOJIItHOB8IlHi1 6apMOHOB. ¥! Me8.0HOB. CJie- . 

. .ztyeT. lfM8T:& B BliilJ:Y' tiTO amc!JeKT'; OT 'necoxpaHeHHfi l!eTHOCTH. J3 CHJI:&~ 

HblX B38HM0,11;8MCTBHiiX .l{OJiilt8H dbiT:& 60JI:&me HecoxpaHffiOntero lleTHOCT:& 
' ' ' ' I I 

BKJia.zta OT BHpTyaJI:&HblX CJia6bcr.:aaaHM0,11;8HCTBMM. lloCKOJI:&Ky MbillpH-

;n;epirJIBaeMCfl KJiaCCIIJ:~VIRai:(HH B3aliiMO;n;e:ticTBMM, . .ztaHHOM renn-MaHHO:M:, 

. TO nimMep Be~:&.l{OD!titia/S/ He nBJIH8TCH CJiytiaeM HapymeHMfl qeTHOCTM 

B SJ18KTPOMarHiliTHOM B3811IMO,ztei1CTBHH, a.c.i!ameiil TOqKili apeHH.ff 
. I . 

~BJlfi8TCfl HJIJIIDCTpal.\Yle£1 BJIIiflHHff BHpTyaJI:&HbiX ;n;11arpaMM CO . CJia6biM 

. B8aL!MO;n;ei1cTBH8M Ha .aJieKTPOMarHHTHbl8 ITPOU8CChi~ 
' ' / ~ . \ ' I 

... ITepei1;n;eM K o6cyJ;\.ztemr!o :aonpoca. o6 aKcnepHMeHTaJI:&Hoi1 npo- . 
. ' .. 

BepKe coxpaHeHM~ ll8THOCT11I B CHJI:&HbiX B88HM~.zt8MCTBHflX. Tpe6o~a

H11Ie lii30TOill1qecKOPi l1HBapuaHTHOCTH',2J;Jifl MHBapMaHTHhiX OTHOCI1T8JI:&HO 
. '· .. /·.. . -...._/ .. 



P c JiirpaHJKVIaHOB B3aHM0.7.(6MCTBllfi, OTH6C6HHDIX I~ nepBOMY RJiaC

cy 9 rrpVIBOl.(HT R COXpaH6HVI10, ti6THOCTl'l. IT08TOMY npeJii,Z{6 BCero VIC

CJielJ,yeM Baam:Mo.7.(eilcTBI1H irex tracT:viij, Jiarpamrmami naaHMOlJ,eticTmiH · 

ROTOph!X '·oTHOCHTCH RO BTOpOMY RJiclCCY. l{JIH npoBeprni coxpaHeHHfl 

ti6THOCTt1: rrpVI pO~lJ,eH~ r( ~M630HOB. t1: rHnepOHOB pacCMOTpVIM npo-

U6CC 1r+ N -i~>o K. + Y . c nocJie.ztyiomYIM pacnalJ,OM Y-':/ N-+ ii ( Y 
MOJiteT Oh!TE 1\ HJI~ 2:_ -rLmepOHOM). Ka~rt ITORa3aHO B/~2/, eCJIH 

tieTHOCT:& H~ coxpaHHeTc.ff npH poJit.zteHH · K · -Mes~Ha. 11 · rvmepoHa; · 

TO MOX\6T ITOflBHT:OC.ff npO.ztOJI:&H8fl ROMITOH6HTa DeRTOpa ITOJIHpi13aUuU1 

rVInepoHa, a aTo npH:6e.7.(eT x nofl:nJieHJ,no · aCMMMeTpHM B pacnpe.zteJie:... 
' ·.... "\ 

HIU1 Jr -M630HOB OT pacna,1.1;a .rHnepo'HOB (B CMC:J:'6Me r(6HTpa vmep-

. u:iiw) · ItaR OTHOCMTeJI:&Ho nJIOCKOCTVI nepneH.ztx.mymipHo!i nJIOCitOCTVI 

pOJK.7.(6Hlifi VI rrpOXOlJ.flmeii n~ HanpaBJI6HHIO HatiaJI:&Horo ;Ji -Me SOH~,. 
. . . 

. . 
. TaR , 11 OTHOC11~~JI:OHO IIJIOCitOCTI~ IIep~eH)tlutymipHOM TIJIOCICOCTVI p01i1:;7.(6-:-. 

·mm vr nepp:eH.ztvlKYJIHpHoi:i HanpanJieHMIO II.a,1.l;aiomero T -MeaoHa~ .. Tipn

tieM/!2, 131,. ecJI~ tiMeeTC.ff. npo.ztoJI:&Hafl noJI~pusauM.a rumepoHa, T~ 
·. ,2J;OJI~Ha IIO.ffBt1:T:&Cfi ael'lMMeTp11.ff ITO Itpai1Hefi Mepe. OTHOCHT6JI:OHO • 0,1{HO~ 

11S Y,ITOMHHYTDIX . n;rrogrtocTef,fX) •. 

Aiiaima aztcnepwMeHTaJI:&HblX lJ,aHHhr:x/14/H vrccJie,2J;oBaHMe/IS/ ·. 

BbiUieynOMflHYTOM aCVIMMeTpHVI B peaitUliUI 1T--+ p _,. 1\
0 

-1- f<. c. 

npVI aHeprVIH I.I Ban, npone.zteHnoe rpynnoit · nyahlp:&Itonoti ItaMep.hi. 
' 

B EepiCJ.m:xx), He ooHapYJEMJIH :HecoxpaHeHMfl YeTHOCTM np11 pqJit,1{eHMI'l 

-~----------~--------~-------
x) ABTop oJiaro,1{apeH npo<». J!peJ!JI sa npMChiJIRY npenpnHTa 11 cooo-

~eHMe CBOMX cooC5pam/eH:rd1 no BO!Ipo'cy PC ,~c.oxpaHeHMH. . ' ' 

xx) ilBTop 6JI~rolJ,apeH npo<IJ. IliTei1:uoeprepy u rrpociJ. ry71.y sa npVI
CbtJIKY npe)tDapMTeJI:bHhlX •peayJILTaTOB l1SMepe·ant1. 



'{1. 

K · -MeaoHOB H rl'mepo:no:a, . TOtiHOCT.:& JKe peayJI:&TaTo:a 113MepeHMti 

B8C:&Ma He:BbiCOI\afi. B CBfl3M C 3THMH 3KCIIepHivl8HTa:MH CJie~yeT aa- . 

M8THT:O, tiTO IIOCKOJI:OitY He l13B8C~H:f>I C:BOiiCT:Ba IIpO;l(OJI:OHOM IIOJifl

pmaaiJ;MM ( 8CJIH ORa IIOflB~fl8TCfl), TO B03MO:lltHO, tiTO OHa MOJK8T 6hiT:b. 
' 

paaJIItltiHOH (no B8JIMtiitlH8 M SHaKy) npM ·paaJIMtiHblX yrJiax· pOJit,2(8HMf! 

r~nepOHO:B: It! IIpH l1HT.erpl1pOB8HIIll'l IIO yrJiaM 3qJQl8I\T lJO:nteT H8CKOJI:O

K0 CMa3biB8T:bCf! •. B . CBH3JII · C 3TMM 61!JIO 6bl IllHTepeCHO paCCMOTpeT:O 

aToT.npon;ecc :a ~OM HHTep:aaJie yrJio:a poJit;ZteHlifi rMnepoHoB. AHa-

JIOrJI!tiHhl~i HHTepec · npe.ztcTaBJIHIOT peaKIW111 K-+ P ~ Y + 1i . .j 

L -:-. + ·P _..... 1\ + 11 . YI .ztPjrrl?:8·. 

Bec:r:.Ma nepcneKTnB.HbiM R:a.rineTcH. accJie,n;o:aaHne peattzum· . 

.:,r-.... p ~ :2:-+ ~( ++ ".0
. /I6/. . Emivr .· tieT~OCT:O He coxpaHf!eTcm. / 

np11 po~.n;eHMH rnnepoHo:a· H K~MeaoHo:a, To IIORBHTCR acHMMeTpna :a 
. . . . 

pacnpe,n;eJit?HMI1 K~M830HOB OTHqCHT8Jl:OHO IIJIOCltoCTH, npone.zteHHOi! 

~B Q~CT8Me ~eHTpa Mace) -qepea HanpaBJI8Hl1fl IIcl;!taiDU(ero jf -Me:ao-. 

Ha 11 rnnepoHa. ITpeMMy~eCTBO STOW 11 aHaJiorM~HblX peaRIJ;H~ 
K-+·d ~·P+A"+T-.~ 1T--+f~Yo+K-tt7T-. 

' . . . 

cocTOHT :a.TOM, 'ITO ac~MMeTpnfl: He aa:aHCMT_oT c:aoitcTB npo~oJI:r:.-

. ·Hoit .noJiapMaan;HH ~ BoaMOiitHO, tiTo HecoxpaH.~HHe tteTHOCTM TIP?HBMTCH 

npM :aec:&Ma. :SbicchtHx sHeprHfix, r.zte poirt.n;aroTca TPM 11 6oJiee rie aoHo:a. 

BoJiee T~aTeJI:oHoe 11ayqe~Me necoxpaHeHHe '18THOCTH npo:ao.n;n~ 

·. JIOC:b nyTeM . paCC8.flHJilfl TIOJiflpl180B8HHbiX HyitJIOHOB Ha' HYiiJIOHaX M , 

a;ztpax~ . Ha ocHonannYI aHaJIHa~, npo~e;neHH~~-6 ~/I? I· noJia~~ao~~Inio-. · 
.. . ,. . ~ ,· 

ro. 9RCnepHM8HTa/IS/ UOitaaaHo., 'l'ro B8JIHt!JilHa. F . ·. ' xapaKT8Pl13YIQ-
' '')' 

• '!' 

IqaH CT8II8H::& ~apymeHIUI aaKOHa- COXpaHeHHfl·· '10THOCTH, MeH:Ollle MJIH 

'. 

,",I' 
I 



.. 

IO. 

paBna 3. I o-2• B/I9/ Ha OCHODaHlUi ltl3Mepem1f! npo;n;OJ!l>HOH fiOJifi"PH

aaD;I1H HeilTPVIHHOro IIYtiKa 0 8Heprne~l 350 Man noJiyqeno. F~ 3, 64.ro-6 

B/I? I nayttaJIGB: Bonpoc o HecoxparreHHirl tieTHOCTl! rrpNI pm~tltem·m 
+ . . . 

Jr -M830HOB Ha aJIIOMHHltiM IIOJiffpl130BaHHh!Mu1 npOTOHaMui C 3H8Pl111eM 

209 Man, Hati;l.{eH.O F.~~. 2. ro-3 ~· Bonee TOtiHO IIO;D;TBepjjq.J;eHO co

xpaueHkie . t!eTHOCTR B HJ(epHDIX peaKI.J;:t1HX. TaK 1'anuepl20/ HameJI 

Ft 4 4~Io-8 , a Y~JIKHHCOH/2I/ B 9pe;n;HeM no pHp;y .peaRUHfl orrpe

~emm Fa-'·· I~Io-7 ~ 

ECJni HeT HapyrueHll!fl :t'I30TOII~ti8CliOi1: 11!1BapnaHTHOCTl1, TO He

coxpaHeime t!8THOCTM B HYMOH~iYiiJIOHHhiX CTOJIRHOB8HVIflX l1 .fl,71;8pUb!X 

peaKD;lUJX MOJiteT llOHBl1Tll.Cfl KaK BCJie;n;OTBJ/18 YtiS.CTVIfl Jn1pTyaJI:&Hh1X 

· K -MeaoHOB vi rlimepoHO.B, Tait vi 6naro,l(apn HeJIOKaJI:PHOCTM Baai1-

Mo;n;eticTBIIfl. KaK noKaa:t:maeT on;eHKa, npoBe;n;einmH n/I3/ mtna;n; .. ' . 

, K -MeaoHHhlX CMJI B HYMOH-HyKJioimDiiti noTenn;MaJI HeB.eJII1Ic, no a- . 

TOMY C~Xp8H8HM8 '(c 60J.I:OlllOM TOt!HOCT:OID) t:r8THOCTU B HJiiJIOH-HYKJIOH

HhlX B38.HMO;ztei1:CTBi-!HX He TipOTI1BOpe"tiMT HapymeHYI10 COXpaHeHmi '£!8T

HOCTJti npl1· :asaMMo;n;eiicTBIHIX o yqacTmeM K -Meaouo:a 11 r1mepoa:on 

( T ~ e ~ ;zJ;Jifl JiarpaHi!UlaHOB B3aUMO;ll;8llCTJ:nifl, OTH8C8HHHX ICC BTOPOMY. 

· RJiaccy). .:·. 

B aaKnrotieHMe saMeTMM, liTO e~e*2~eMaPmi~Hee aKcnepMMeH

TaJI:ouoe OTKphiTitie HecoxpaHeHMfi tteTHOCTli B CMJillHhlX BSaL'IMO;ztei1- . 

CTBJtiflX, OUHCbiBa8MblX Jierpamrm:aHaMVI, OTH8C8HHhiMJti KO BT'oporzy ·KJiaC

cy, He TOJillKO 6h! TIO;ll;TBepXt;n;aJIO BCIO Bhlill8Jti3JIOXt8HHYIO .I\OHD;8IID;I!IO,. ·HO 

H ;n;aJIO 6I::I B03MOj!HOCT:P. rJiy6iJte, IIpOHI1KHYT:& .B TaiiiHii npnpo;n;b!. Ha

npMMep~ noHBJieHMe uecoxpauemui tieTH~CT1i npn pacceamm: ,tr' -Me-
, 

SOHOB Ha.HyKJIOH8X 6y;n;eT CJiyJmTl> ·CBl'I,71;8T8JillCTBOM l1Jili HapymeiiUff 
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.II. 

I'MTIOTeSbi aapfl~O:SOM MHBapMaH'THOCTM VIJUI TIOfl:SJiemm HeJIOKaJI:OHOI'O 

B3aMMO;zte.t1CT:SMfl. A TIOfl:SJieHLie ~ecoxpaHemHI tieTHOCTH n HYIWOH-

, · HYKJIQHHbiX :saa.I1Mo:zteiicT:sn:.ffx. :zt·aho dh :sosMOjjtHOcT:o · KPOMe Toro OAe-
. , . . ,· I · .... ' 

HI1T~ 'BKJia~ K-MeSOH-rHnepOHHBrit eMile 

'\ 

t., BI>ipa:m:aro rJiy6oKyro 6Jiaro:ztapnocTJ> TIP?W• H.~.;soroJiro6o:sy , . 
. \ ,· ' . . . . . ' . ' . . 
JnJli.EJIOXHHAeBy, A.A.Jioryno:sy, M.A.MapKo:sy, :S.M.lloiiTeKOPBO H 

\ 1\ . •I • • ' 
. I \. ~ • . i • • • • • I • 

P.M.CyJiae:By sa MHorot~HcJieHHDie o6cyJK;zteHHff aaTponyTDIX B nacToff;.. . : .... 

nteti paC>oTe BOilpOCOB ~ . . . 
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