
E.B. M e.aaea ee 

D - 5G l 

AKCVIOMATV14ECKVII-1 METOD. 
VI TEOPvi.H B03MYWEI-fki~I 

.lly6Ha 19GO r on 



x) 

E.B. MenBeneB 

AKCVIOMATVIYECKVIr:;I METOD 

VI TEOPVI.H B03MYLUEHVI Hx) 

H anpaBneHo B DAH CCCP 

O'lae:lKHeHnwit HHCTUT~"'T \ 
uepnwx eccneAo~au:;!i • 

6H6nHoTEK.A I 

D-561 



1. 06bi'IHbiM IIO,llXO,UOM , K KB8HTOBOH TeOplUI IIOJlH HBJlHeTCH raMII:nbTOHOB cpOpM a

Jllf3M1 B03HHKllilfH K8K Herrocpe.UCTBeHHOe rrepeHeCeHHe H8 TeOpHIO IIOJlH Toro IIYTH 1 KOTO

pb!it Be.oeT OT KJl8CCH'IeCKO.li MeXaHHKH K: KB8HTOBofi. 0pH aTOM TeOpHIO tPHKCHpyiOT1 aa-

.ll8B8H Blf.ll narp8H)Klf8H8 1 aaTeM B8pbHpOB8HHeM IIOJly'I8IOT ypaBHeHHH .llBH)KeHHH1 KOTO-

pbie IIOCJle BbiiiOJlHHeMOro IIO H3BeCTHbiM IIp8BHJl8M KB8HTOB8HHH 1 rrpeBp8IU8IOTCH B rafi-

3eH6eprOBbi ypaBHeHHH .llJlH orrepaTOpHbiX cpyHKUHH IIOJlH. ¢aKTH'IeCKH TeopHH MO)KeT 6hiTb 

CcpOpMynHpOBaHa Ha 8TOJ\.f nyTH TOJlbKO B paMK8X TeopHH B03MyiUeHHif 1 H60 He TOJlbKO 

peweHHe yp8BHeHHif 1 HO If HX 38IIHCb ( "IICK.iliO'IeHHe 6eCKOHe'IHOCTeif") MOryT 6hiTb Bbrnon-

HeHbi TOJlbKO B BH,Ue pH.llOB IIO CTeneHHM KOHCT8HThi CBH3Ifo 

' liP 
Tpy.OHOCTH raMHJlbTOHoBa MeTo.oa npHsenH K B03HHKHOBeHHIO .upyroro no.uxo.ua, 

ero '18CTO (He L:Jll1WKOM Y.ll8'IHO) H83biB8IOT 8KCHOM8TH'IeCKHM 1 KOr,Ua B OCHOBY Teo-

pHI! KJl8.llYTCH HeKOTOpbie 'o6IUHe cpH3H'IeCKHe Tpe60B8HHH1 KOTOpbiM ,UOJl)KHbi y.OOBJleTBO

pHTb perueHHH ypaBHeHHH 1 a C8Mlf 8TH ypaBHeHHH HBHO He cpopMynHpyiCTCHo YiHTepec K 

T8KOMY IIYTH IIOCTpOeHHH TeOpHH OC06eHHO B03pOC B IIOCJl8,llHHe ro,Uhl B CBH3If C rrayqe-
. . 

HlfeM ,lllfCIIepCHOHHbiX COOTHOW8Hlfll - e,llHHCTBeHHOrO TO'IHOro peayJlbT8T8 KB8HTOBOH Teo· 

OcHOBHhre nono2KeHHH aKCHOMaTH'Iecxoro MeTo.oa M02KHO ccpopMymrposaTb paanuq

HhiMH CIIOC068MH. Tax, MO)KHO BKniO'I8Tb B 'IHCJlO OCHOBHhiX IIOJlO)KeHHfi Tpe60B8HHe cyme

CTBOB8HHH B K82K.ll0ll TO'IKe rafi3eH6eprOBhiX rroneif, KOMMyTIIpyiOIUIIX Ha nro6ofi IIpOCTpaH

CTBeHHO-IIO.U06HOH rHnep-noBepXHOCTH - 8TO HanpaBJleHHe pa3BHBaeTCH fleM8HOM 1 illHM811-

} 2 
'IHKOM II UHMMepMaHOM (eM. • II MHoro'IHCJleHHhre .oanbHeifruHe pa6oThi). C .upyrofi CTo-

poHhi, MO)KHO HCXO.llHTb If3 rrporpaMMhi1 rrpe.onomeHHOH B CBOe B peMH l afiaeH6eprOM 
3

1 If 

orpaHH'IHTbCH paCCMOTpeHHeM M8TpHUhi pacceHHHH. nocne.oHHfi nyTb 6hrn H36paH H.H.Bo-

M K n 4 x) 
I 0Jli060BbiM 1 • •' OJllfB8HOBbiM II 8BTOpOM B CBH3If C TeopHefi .llHCilepCHOHHbiX 

xx) 
COOTHOllieHIIfi , 

Bo scex sapHaHTax axcHoMaTH'Iecxoro no.oxo.oa soaHHKaroT ecTeCTBeHHhre sonpocbr 

0 COBMeCTHMOCTH BBO,lllfMOfi CHCTeMhi "8KCHOM" If 0 ee .llOCT8TO'IHOCTH 1 'IT06bi ( C K8KOfi 

CTerreHbro npoHaBona?) onpe.uenHTb TeapHro. Ha nepBhri1 H3 aTHX sonpocos Henb3H .uaTb 

IIOKa HHK8Koro orrpe.oeneHHOrO OTBeT81 IIOCKOJlbKY CyiUeCTBOB8HHe HenpOTHBOpe'IHBOfi 

x) 
UHTHpyeTcH B .oanbnefirueM xaK BT .UC. 

XX) YlCIIOJlb3yeMaSI B BT .[l.C CIICTeMa OCHOBHbiX IIOJlO)KeHHH B03HHKJl8 II3 CHCTeMbi1 

pa.Hee rrpe.uno)!(eHHofi H.H.Soromo6oBhrM
5 

B paMxax TeopHH B03MyLUeHHfi II rHrroTeahi 

8,llii868TH'IeCKOrO BKJliO'IeHHH II BbiKJliO'IeHHH B38HMO,UeficTBHH. 
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cxeMbi KBaHToBot!: Teopim nomi soo6me He ycTaHoBneHo, UenbiO HaCTOH!llefi 3aMeTKH 

HBnHeTCH HCCne,llOB8HHe BTOporo BOnpoca, VlMeHH0 1 Mbl noKa:>KeM, 'ITO B paMK8X Teo

pHil B03My!lleHHfi cPOpManbHOe pa3nO:>KeHHe MaTpHUbl pacceHHHH no CTeneHHM CBH31I 

cne.nyeT H3 OCHOBHblX nono:>KeHHfi 8KCHOM8THtieCKOPO nO.llXO.lla, ,llOnonHeHHblX nony-

rneHI!HMH 0 Tp8HCcPOpM8UHOHHb!X CBOHCTB8X paCCM8TpHB8eMblX nonefi H CTeneHHX pOCTa 

M8TpH'IHhlX aneMeHTOB 0 C TOll ::>Ke CTeneHbiO npOH3BOna, 'ITO H B 06bl'IHOH TeOpHH, 

Mb! 6y ,lleM HCXO,llHTb H3 CHCTeMbl OCHOB.Hb!X nono:>KeHHfi, CcPOpMynHpOB8HHb!X B 

BT nc ( § 2). cDrrKCHpyH Tp8HCcPOpM8UHOHHYIO CTpyKTypy nonefi, orpaHH'IHMCH, panrr 

npoCTOTbi, cnyqaeM onHoro cKanHpHoro nonH ( ayT-rrone 'I (X) ) , cDyHKUHOHanbHOe 

pasno:>Kemre ( pacmHpeHHoe sa nosepxHoCTb aHeprHH .' MaTpHUbi pacceHHHH no HopManb

HbiM npOH3Be,lleHHHM t{J{X) Mbl 38nHrneM B cPOpMe: 

C)<) • )I} ,., 
;; = r (-~~ "'~··· "'"~ ¢ (x,, ... ,x.): q(.-,) ... "(..-.): • (!) 

V=O 
P,lle cp t1 (JC'$ 1 ... 1 )(,} ·- Kn8CCH'IeCKHe cPyHKUHH, CHMMeTpH'IHbie B CBOHX apryMeHT8X, 

11 - Kp8THbiM B8pH8UHOHHbiM .llHcPcrepeHU1IpOB8HHeM Mbl nonytiHM .llnH HIIX Bb!p8::>KeHHH St"J,S - , 
cP 

11

{X:t , .. ·; x., 1 ;::::. in.( 0/ S 
8 

/0) , KOTOpbie HaM 6y neT y no6Hee nepenn-
. l/'(x~)... cp{X,) , 

CaTb, ucnonb3YH CTa6nnbHOCTb BaKyyMa, B T nc l. ( 6). KaK 

¢"(Jl,, . .,X.)= i."(O/ 8",5 ~ffo) 
· Jq{x£) ... Jc,{x,) 

( 2) 

B crrny csoiicTsa BTUC 1, (1), t:P"{;t~, ... , x,) co sceMn pasHbiMH apry-
~ 

MeHT8MII 6y .llYT o6o6rn eHHb!MII cPY HKUH HMII, HH'rerpn pyeM b!Mll B o,eHOM. H3 KnacCOB c (},~. 
Ey .llb To H .nnH cosna.naiOrnHx apryMeHTOB, ux ¢ypbe-o6pa3bi </> 

11
(p1 J ... ; f',) 7 

onpe.neJIHeMbie COOTHOWeHHeM 
. n 

J iExp n """ • J)(:/. ... dxn e f. cp (x;t.,,.., X,) .::: (2.7i / t {f'L -f ... r p.,) ¢ (p,~,.:., p.,) 1 (3) 

t - ~yHKUllH B03HHK8eT H3 yqeTa Tp8HCnHUHOHHOH HHBapnaHTHOCTII ) T8K:>Ke 6hlnH 

6b! o6o6rneHHb!MII cPYHKUHHMH, HHTerpnpyeMb!MH B HeKOTOpb!X Knaccax c { <t 1
/ 2 1

) 
1 

II nOSTOMY ¢ (p) 6b!nlf 6bi nonHHOMH8JlbHO OPp8HH'IeHbl npH CTpeMneHHH K8Koro-nH60 

ns HMnynbCOB K 6ecKoHetiHOCTH, Mbi HanomiM Ha ¢ {p) 6onee cna6oe ycnosrre 

(Bb!llOnHHIO!lleeCH B 06bi'IHOfi TeOpHH:) nonliHOMlianbHOfi orpaHR'IeHHOCTli npH: paBiiOMe!J

HOfi paCTH:>KN;e BCeX H:MnynbCOB, VlMeHHO, nOTpe6yeM, 'IT06b! ,llJIH BCHKOPO \'\. cyweCTBQ-
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Ban KOHeqHbiH uH.neKc pocTa - MHHHMaJihHoe uerroe qucrro .J2 ( t1) 1 TaKoe, qTo rrpu pac

TSDKKe ~ HMIIyJihCOB 

Pt.= 1:t.. p 

cpyHKU!HI <J; n(J 
1 
p) pacTeT Me.nrreHHeti, qeM 

( 4) 

.nmi JIKl6oro o( > 0. 

lfT06bi KOHKpeTH3HpOBaTb TeOpHKl ( qTo IIpH 06bJqHOM IIO,UXO,ne ,nenaKlT, 3a,naB8H 

narpaHMHaH B3aUMO.netiCTBUH ) 1 Ha,no 3a,naTb HH,UeKCJ:,I pOCTa . Jl ( n) .UJIH BCeX n 

B qacTHOCTH, B Teopuu 
~ 

,..~..,n(o) 
qucna cpyHKUHH 't"" ,-

rrepef!opMupyeMoro Tuna .norr)KHO 6biTh He 6orree KOHeqHoro 

C IIOJIO:tt,<H!,j!JihHbiM HJIU HyJieBb!M HH,UeKCOM. QqeBH,UHO 

TaKMe, qTo HH,UeKCbl pOCTa HeJih3H Ha3HaqaTb COBepmeHHO I1pOH3BOJihHOi BOIIpOC 0 

.norrycTHMbiX Ha6opax HH.neKCOB pocTa Tpe6yeT oco6oro uccne.noBaHHH. 

3. YcTaHOBHM Terrepb 6ecKoHeqHyKl cucTeMy ypaBHeHuti, CBH3biB8KliUHX cpyHKunu 

cp n(x) c pa3HbiM que noM apryMeHToB. OcHoBoti .nnH TaKoli cucTeMbi rrocnyMHT ycno

Bue IIpi:IqHHHOCTH (BTDC Jl 1 (2} ): 

( S$ ~+)==-0 
S <f?{Y) ) 

(5) 

C IIOMOIUhKl uH.nyKuun MOMHo rroKa3aTh, qTo H3 Hero cne.nyeT 6orree o6mee ycnoBue 

s ( sn,s 
b lf{X) Dte{Y£} ... b({'{Yn} 

HCXO.UH H3 KOToporo MOMH0 1 Oil .liTh ITO HH.UYKUHH, .noKa3aTh orrepaTopHoe TOM,UeCTBO 

8"S f= s',s . 5~ 
sn-fs t -f' (7) 

8'f(K:~.) ... S tf(x.,) 84J(~) ... Sl.f(XJ~ J St.p(Xi ), ... ) Ol.{'{XJ· ) 
f1.L " 

BbiiiOJ1HHKliUEECH 1 KOJih CKOpO ( .UJIH JIKl60r'O 

(7a) 
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ttT06bi nepeitTH 3.lleCb K cpyHKUHHM ¢ n {x) ' B03hMeM OT ( 7) B8KYYMHOe Cpe.a

x) 
Hee, pa3nO)KH.M B npaBofi 'l8CTH npOH3Be.lleHHH OTiepaTOpOB TIO nonHOfi CHCTeMe cpyHKUHH 

C TIOMOI.Uh!O cpopMynhi 

~ 1 j ~ ~ f--3 . __,.. ·> /-4 it I J=~ y: dK~ ... JK.y K.t, .. ,l<y <-,J-:~., ... , oJ 

v:O 

( 8) 

H npeo6pa3yeM B03HHK8IOIUH9 MaTpH'lHbie sneMeHTbl B BaKyyMHbJe cpe.aHne, HCTIOnh3YH 

caoficTBO BT.UC, 11 (3). Mbi,nony'lHM Tor.aa, 'ITO ca oa c-o . 2 ~v'/"'j cf n(x:;: , ... .1 K,) ::: \ ~ \7 {../ 'I I e~~:t ... d'I.'J. c('IL ... dq., dt.<: r-·J d{..(:... • 
f._; !_; f._; 'l . v "/ . 
2,.0 1h·O _r=O 

·JdV1 ... d'/- d~; ... ef~~ dv~ ... clv_;. 
;S~'ZfV ) cp (xi

1
, ... ,X.jd,2:t, .. -,;!-t,u:t, ... ,u,.. • 

<-J ex c-; 
~ (zrt.;) ... " (2t-i!~) 

ex <-J 01 (-J 1) ,(/ (U;t -~: ) ... L) (t..t11 -Uy 

"'-v . 
r-h ~( , 1 cyt-J 1 cxC-J ~· 
Y U_t, ... ,t.I11 ,V.:tr'".J~) t1 (~-_v:t) ... .L/ (~-v/'"") 

A-. n-d'd'i'"'( 1 I I ...( ) 

. 't' e~r--,t~':'f.t., ... J\j..~XJ~d, ... , ci .. -' 

Konb CKopo BhlnonHHeTCH ycnosne (7a). ~~ 

" 

(9) 

J..1TaK, Mbl npnrunH K 6eCKOH9'lHOH CHCTeMe ypaBH9HHH 1 KOTOpb!M .llOn)l(Hbl Y.llOBneT-
. . n 

BOpHTh onpe.aenHIOIUne MaTpnuy pacceHHHH cpyHKUHH cp· (x) . Mo)KHO .ayMaTh, 'ITO 

coBMeCTHO c ycnosneM yHnTapHOCTH BT.UC l,(5), KOTopoe 38TIHChlBaeTCH qepe3 

cpyHKUHll cp B qJOpMe: 

x) 
Mbi .llOTiyCK89M 3.lleCh1 'ITO B paCCMaTpHBaeMOH TeOpHH HeT CBH38HHbiX COCTOH-

HHit II, cne.llOB8TenhH0 1 'ITO BXO.llHIUHe B CYMMY B /8/ COCTOHHHH o6pa3yiOT TIOnHyiO 

CHCTeMy. 
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( 10) 

H 3a.LI8l!HeM HH.LieKCOB pocTa STa CHCTeMa .llOCTaTO'iHa .lln5I HaXO:»<.LieHHH Bcex cpyHK
;:,;~ 

UHH cp n {x) • noKa:»<eM 1 'iTO TaK 1 BO BciKOM cnyqae, 06CTOHT .aeno B TeOpHH B03My-

IUeHHll - BCe cpyHKUHH c:j:? .HaXO.ll SITCH C TO'iHOCTbiO .llO KOHet:IHOf'O 'iHCna KOHCTaHT. 

4. Ey .a eM C'iHTaTb, 'iTO Bee tPYHKUHH o/ pa3no:»<eHbi B PH.llhi 

00 

cP ... (x1, ... ) K,.) =- ~o ., z );, th ~"' {x:t:.,.-· J x,.) ( II ) 
;,.::/.. 

ITO CTeiTeHSIM yt:IHTb!BaiOIUerO ManOCTb B3aHMO.LiefiCTBHH ITapaMeTpa >: • LloiTyCTHM 1 

'iTO B aToM pa3no:»<eHHH Koa<P<PnuneHThi ITPH ~WI , y .aoBneTaopHIOIUHe ( 9), (I 0), 

y:»<e oiTpe.aeneHhi .anSI Bcex m .( M 
cpyHKUHH cp; {K:t.,···JK,) 

• noKa:»<eM 1 'iTO TOf'.lla BCer.aa MO:»<HO HaUTH 

/"'? 
t y .llOBneTBOpHIO:.UHe ( C TO'iHOCTbiO .llO A 

ypaBHeHHHM (9) H ycnOBHSIM ( IO), H ycTaHOBHM CTeiieHb B03HHKaiOIUero ITpH STOM IIpo-

H3BOna. 

oy.aeM HCKaTb cpyHKUHIO ~
11 

(x~ •··· J Xlf) • Ecnw COBOKyiiHOCTb ee apryMeH-

TOB MO:»<HO pa36HTb Ha .LIBe rpyiiiTbl 1 y.LIOBneTBOpHIOIUHe (7a), T01 Bhi.LienSISI H3 (9) t:Ine

Hh! ITOpH.LIKa 1'1 1 Mbl nony'iHM Bb!p8:»<eHHe HCKOMOH tPYHKUHH qepe3 tPYHKUHH C .apyrHM 

qncnoM apryMeHTOB 1 HO MeHblllero ITOpH.aKa, B caMOM .aene, pa3no:»<eHne (II) acex cFj" 
KpoMe q)o 1 H8'iHHaeTCSI C qneHa ITepBOf'O ITOpH.LIKa (B OTCyTCTBHH B38HMO.lleHCTBHSI 

~ = ~+ = I). noaTOMY qneHb! 1'1 -ro ITOpSI.LIK8 B npaBoll: 'i8CTH (9) He MOf'YT 

co.aep:»<aTb cpyHKunil: cp nopSI.aKa Bhillle. (1'1-I ). TaKnM o6pa3oM, 3Hat:IeHnSI ¢:, .anSI 

apryMeHTOB 1 .llOITYCKaiOIUHX pa36HeHHe ( 7 a), oripe.aenHIOTCSI H3 CHCTeMbl ( 9) qepe3 y:»<e 

H3BeCTHhie, ITo .aoiTyiUeHniO, cpyHKUHH MeHblllHX ITOpH.LIKOB. Mo:»<HO ITOK83aTb, 'iTO ycno

ane yHnTapHOCTH ( IO) y.aoaneTaopHTCSI ITpH aTOM aBTOMaTnt:IecKn. HaM , ocTaeTCH oiT-

pe.aennTb nHlllb 3Hat:IeHHSI cp~ .anSI apryMeHTOB 1 He .llOITyCKaiOIUHX pa36neHHSI (7a). 
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Ho cosoKyrrHOCTb apryMeHTOB (xi. , ... J x .. } He norrycKaeT HH onHoro paa-

6HBHIIH (7a·) TOlibKO TOrDa, KOrDa BCB 8TH apryMeHTbl COBITaDBIOTo VlHb!Mli CJIOB8MH 1 
n "' 

CliCTeMa (9) OIIpBDBliHBT cpM ITO 38D8HHb!M ¢,.,_ 1 IYI < f'1 1 C TO'IHOCTb!O DO l)lyHK-

UHH0 OTliH'IHOi1 OT HyliH liHWb IIpH COBITaDBHHH BCeX apryMeHTOB, J'aKaH cfJYHKUHH DOJI:ti<-

H8 rrpencTaBJIHTb co6oti liHHetiHyiO KOM6HH8UHIO !? - cfJyHKUH.H H HX rrpOI!3BODHbiXo 

noaTOMy ee ¢ypbe-o6pa3 6yneT ITOJIIIHOMOM OTHt1CHT8libHO P1 J ···.J fJ'I 1 CHMMeT-

pH'Illb!M B aTnx rrepeMeHHbix. B cuny norrymeHHH o' cTerreHH pocTa cfJyHKUHti ¢"f;oJ 
CT8IT8Hb 8TOrO ITOlil!HOMa He MO)KeT rrpeBOCXODl!Tb COOTBBTCTBY!Olllero HHDBKC8 pOcTa 

_Q {n) i TO eCTb DliH ero 38D8HHH DOCT8TO'I!IO cjJHKCHpOB8Tb KOHe'IHOe 'II!CliO KOHCTaHT 

(ycnosne yun'TapHOCTH ( 10) orrpenemrT HaM y KBrKDOH na aTHX KOHCTBHT :mr6o seme

CTBeHHyiO, nn6o MHHMYIO '18CTb) • 

noCKOllbKy DliH rrepeHOpMHpyeMOH TeOpHH MOrKHO 38D8Tb He 6onee KOHB'IHOI'O 

'IHCJia H80TpHU8TellbHhlX HHDBKCOB pocTa (a rrpu 0TpllU8T81IbHOM llHDeKCB pOCTa 

rrpOH3BOllbHb!H UOJIHHOM DOJI)!(eH 6b!Tb paseH Hymo), TO H cyMM8pH08 '!!!CliO KOHCT8HT 1 

KOTOphle H8DO 38D8Tb ripH ITOCTpOBHllll M -ro rrpu6nn)!(eHnH no rrpenbiDYlllHM, 6yneT 

KOHe'!Hh!M, HaKOHeu, B CHliY TOro, '-ITO B ~8WHX DGITYlllBHHHX IIHDBKC pOCTa He 3!lB!!Cl!1 

OT ITOpHDKa ripH6JIH)!(eHHH 1 M0)!(H0 1 K8K II 06bi'IHO rrpH rrepeHopMHpOBO'IHb!X pacCy)KDe

HHHX1 rrpocyMMHpOBaTh B03Hl!Ka!Olllll8 B K8:£KDOM rrpu6nn ;, eHHll KOHCTaHTbi 1 CBBDH CyM-

M8pHoe1 Hy)!(HOe DliH ITOCTpOeHHH TeOpHH1 'Ill CliO KOHCT8HT K lf.OHe'IHOMY 'lliCliY • 

nocnenHee paccy:ti<DeHne, CBH38HHOe C l'HITOTeTH'IBCKOH CXODHMOCTb!O pgna ( 11 ), 

MO)!(HO 6e3 Tpyna o6otiTH. VlMeHH0 1 BMeCTO TOI;'O, 'IT06b! 38D8B8Tb 3HaqeHHH B03HHK8IO

lllllX B Ka)!(DOM rrpH6JIH)!(eHHH TIOCTOHHHb!X 0 MO:t!~HO cfll!KCHpOB8Tb 3H8'18HHH cfJyHKUl!H 
~n ' 

cp (p) DliH f1 1 KOTOpb!M OTBe'!a!OT H80Tpl!U8TellbHi>Ie CTBTIBHH pOCTa, B CTOllbKl!X T0'4-

KaX, CKOllbKO liMB eTCH K08Cpcj:JHUl!ef!TOB Y COOTBeTCTBYIOWero TIO.TIHHOMa 
1 

If TIOC.T18 8TOrO 

Tpe6oBaTh Bb!TIOJIHeHHH 9TOII HOpMHpOBKH B KaA<DOM nopHDKe TeOpl!H B03MYJU8Hl!il, TaKaH 

B03MO)!(HOCTb 6yneT OTBe'!aTh pa6oTe C nepeHOpMHpOBaHHblMH BeJIH'IHHaMH ITpl! o6bi'IHOM 

nonxone. ,. 

HanpHMep, ecnn noTpe6osaTh, qTo6bi npn n = 2 HHneKc pocTa paBHHJICH 6bl 2, 

DliH n = 3 H n = 4 . paBHHliCH 0; a OCT8llbHb!e HHDBKCb! pOCTa 6b!nl! 6b! OTpnua-

TellbHbi 1 TO Mbl npnneM K TeOpHH C8MODeikTByiOlllero CK81IHpHoro TIOJIH 1 .HMe!Olllero 

Tpoi1Hoe n qeTsepHoe saanMoneAcTsne 6ea npoHasonuwx. B TeopHn 6ynyT '!eTwpe 

nocTOHHHhiX. Dse na HHX ( cooTseTCTBYIOllll!e Yl = 2) Mbi cpnKcnpyeM, noTpe6osas, 

'IT06b! He 6blll0 nepeHOpMHpOBOK M8CCbl H BOJIHOBOR cpyHKUHH • .[lse npyrne (DJIH n =3 
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rr n =4) 6ynyT 3anaHbi 1 ecnrr Mbi cprrKcrrpyeM 3Ha'ieHrre "Tpoii:Horo" II "qeTaepHoro" 

38pSIDOB IIpii HeKOTOpbiX cfJIIKCIIpOBaHHbiX Ha6opax IIMIIynbCOB 0 

5. B 3aKmo'ieHIIe st xoqy Bbrpa3IITb rny6oKyro 6naron apHOCTb H.H.Boronro6oay 
1 

l'D10POMY IIpiiHanne:m:aT IIHIIUII8TrrBa II IInest 9TOI'O IICCnenoBaHrrst1 a TaK:m:e II06naro

napiiTb M.K.noniiBaHoaa 3a ueHHyro niicKycciiro. 

~ 
PyKOIIIICb IIOCTYIIIIna B II3DaTenbCKIIii: OTnen 

21 IIIOHSI 1960 rona. 
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