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2. 

Pa6oTa BHllOJIHeHa B EpeBaHCKOM ~MaeqeCKOM HHCTMTyTe. 

Ha~im« PYKOBO.llHTeJib - .noKTop ~M3HKo-MaTewaTeqecKMx nayK , 

npocpeccop c.r.MATHHHH. 

QflHIIH~HHe onnoHeHTbl - .llOKTOp ~HSHKO-MaTeMaTMqecKMX HayK , 

CTapmM« HayqHHA COTPY.llHHK 

(fulCTMTYT ~M3MKM AH rpys. CCP) 

0. B. KAHl:IEJU'I, 

KaH.ne.naT ~M3HKO-MaTewaTeqeCKMX HayK, 

CTapme« Ha~HHA COTPY.IUIMK (Jlllii~ ) 

E. H.JIEB.liH. 

Be.IJYIUee npe.nnpHHTHe - HHCTMTYT TeopeTeqecKoA M 3KCnepMMeHTaJlb­

HOA ~H3l!RM (r. MocKBa) . 

"Ir" 1978 r. B 14' tJ '() v{..t'~ 3amMTa COCTOMTCH , 
qacoB aa aace.naHeH Cneueaneaepo:eaHHoro coBeTa JI 034.0I. 03 no 

npecyiimeHH~ ~eHoA CTeneHM .llOKTOpa ~H3MKO-MaTeMaTeqecKMX HayK 

npe EpeBaHCKOM ~e3eqeCKOM HHCTHTyTe (375036, r.EpeBaH, yJI.Map­

K8pHHa, 2). 

c .llMCcepTanee« MO~HO 03H8KOMMTbCH ...a...::.6M6JIMOTeKe E<I>H. 

ABTope~epaT paaocJiaH ";".;:z-" ~ 197(//r. 

JqeHHA ceKpeTapb 
Cneneanesepo:eaHHor o coBeTa, 
RaanenaT ~M3 .-MaT . HaYK. 
CTapmMI Hayq: COTPY.llHMK 

( B. A. ll!AXEA3HH) 

O.Eil!Wl XAPAKTEPHCTHKA PADO'IH 

AKTyaJibHOCTb npoOJieMY. B HacTo.muee BpeMR ttaeOonee pa3BMTo« 

TeopeTeqecRoA cxeMoA, npeTeH.ll,yDme« Ha neTaJibHoe onecaHee sKc­

nepMMeHTanbHUX .naHHHX B o6JiaCTM CHJibHHX B3aHMO.lleACTBMA qaCTl!U 

npH BblCOKHX aHeprMHX (6MHapttoe B3alilMO.lle«cTBHe anpOHOB, MHOXeCT­

BeHHOe polK,ll;eHee qacTMli H T • .n.) HBJIJieTCH TeopMH KOMIIJJeKCHHX MO­

MeHTOB. 

IlepBOHaqaJibHO cos.naHHaH B 1961-62 ro.nax B BM.Ile TeOpMM no­

JllOCOB Pe.ICKe (T.Pe,!Clte, B.H.rpeOoB), otta yceJieHHO paaBeBaJiacb B 

nocJie~HeM .necHTMJieTee •. EHJia noHHTa poJib ToqeK BeTBJieHHH (C.MaH­

.neJibCTaM, B.H.rpe6oB, H.H.IloMepattqyK, K.A.Tep-lliapTMpocHH) M 

pa3BHT8 TeXHMKa pe,!ClteOHHblX .llMarpaMM TpH60Ba yqeTa ToqeK BeTBne­

HHJl:. 

B OCHOBe Teepee KOMTineKCHHX MOMeHTOB JieXMT npe.ncTaBneHHe 

0 cymecTBOBaHMH BaKYJMHOro llOJIDCa IloMepanqyKa c MHTepcenTOM 

TpaeKTopee c!.(o) =· I • . BMecTe c rrpeBJieqeHeeM .npyrex rroJ1IOCOB e 

ToqeK BeTBneHMA TeopHH xopowo ·onHCHBaeT noqTH Bee 3KCITepeMeHTaJib­

HHe .naHHble no 6eaapHHM rrpouecc8M, pocT rroJIHHx ceqeaeA, rro~pe­

aaueoHHHe ~eKTH H HHKJll03HBHHe)ipptieccbl, KOTOpHe y.naJIOCb >ICCJie­

.llOBaTb c IlOMOl.lll>D peueOHHOA Teop~~:'.· nbCJI~ pa60T KaHqe;rn H llOOMe­

pa (1970-1972 r.). 

TeopeH HMeeT xoponrn« aKcnepeMeHTaJibHHA iliYH.llaMeHT. B TO JKe 

BpeM.ff (1974 r.) 6HJIH ITOHHTH (r.Map6aHeJI, Jl,EpOH38H, A.M.!loJIH­

KOB, A.A.Mwr.naJI, K.A.Tep-MapTMPOC.fiH) Y3JIOBHe BOllpOCbl Teopm! 

noMepoHa, aa:eepm~me« caMocorJiaco:eaHHYJO c·rpyKTypy B'CeA Teopee. 



4. 

B rrocne.naee BpeMR yc11neaao pasBHBaeTCR Teop11R rroJUI pei:;;;e­

OHOB, B KOTopof! caMl:ltl rrpaBHtt ITOJllOC HMeeT 11HTepcerrT, 60RbWMtt 

e)lBHMUH (n.Hap)l11, K.A.Tep-MapTMpOCRH), HO TeM He Mettee He Ha­

pyruae~CR rpaaaua ~pvaccapa Hs-sa sKpaaapyioruero xapB.KTepa pe.n­

ir;eoHHHX BeTBnea11t1. 3.necb nerKo .nocTaraeTCR rrpe.nen ~pyaccapa 

AJUI 38BHCHMOCTH IlORHHX ceYeHBtt OT 3Hepr11H qacTHU. 

0.llHB.KO TeOpHR ITORR pe)lll(eOHOB HOCl1T ~eHOMeHOROrHqeCKHtt xa­

pB.KTep B Hy~.naeTCR B reopeTHKO-IlOR8BOM o60CHOB8HHH, qro caMo 

no cede HMeeT 6onbrnoe saaqeaae. 

3THM ~aKTOM o6yCROBJ!8HO "60RbWOe KORHqecTBO pa6oT, paCCMaT­

pHBaIDruHx npo6ReMy pe.nir;esaUHH qacTHU BO BCex KB8HTOBHX TeopHRX 

TIO.JIB H TeopeTHKO-ITOReBoro o60CHOB8HHR IlOMepaaqyKOBCKOtt Tpa eKTO­

pH11. 

:JTOH )lp06ReM0H orrpe.neJUieTCR H aKTyanbHOCTb .ll8HHOH .llHCCep-
' 

Tau1rn . 

Uenh pa6oTH. UenhID n11cceprau11H HBJIHeTCR accne.noBaHHe a eITRa­

aapHHx .naarpaMM ~etlHMaHa B KB8HTOBOtt TeOpHB ITOJUI c MHOroqacr aq-

HHMH B t -KaHa.ne COCTORHHRMH. xapa.Krepa oco6eHJlOCTetl . COOT-

BeTCTBVIDWHX 3Tl1M COCTORHl'lfIM, HX pORH B aMfJ.JIHTY.lle yrrpyroro pac­

ceRHllR H CBOttCTB HX TpaeRTOpHtt. 

HaV'JHM HOBl13Ha. B .nMcceprauMM BnepBHe aatl.neaH H cq'.opMyRH­

poBaHi> npaBHRa BHqJ.ICReHl'.R aCHMilTOTHK ar.mn 111·y.n )J)IR .llOBORbHO 

6onbrnoro Knacca .naarpaMM ~ettaMaaa B cf"1"" 3
-TeopM11. 

B pa6oTe VCTBHOBReH if>aKT cymecTBOBaHM.ff y aMfJ.JIBTY.llH pacceR­

HHR rrp11 BHCOKl1X 3Hepr11RX HapR.ny c (MHOroqacr11qHHMH) BeTBReHBR­

MH 11.Horoqac·raqHHx ( c .l!I06hlM J<ORl11.feCTBmr. lJaCTHU B -t -KaHa.ne) 

l10RIDCOB Pe.n:ir;e. 1rnrepcerrT KOTOPHX neJ!tl>IT rrpaBee qeM HHTepcerrT co-

F 
I 
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OTBeTCTBYJOWHX BeTBJieRHH (c TeM ~e KORBqeCTBOM qaCTHU B -t: -Ke ­

aa.ne). 

BnepnHe aatl.neaa saB11C11MOCTb BHTepcerrra 11.aoroqacr11qaoro rro­

J110ca OT qacna qacTHU / B t- -Kaaa.ne. IloKasaao, qro BHa-

qa.ne ( ~Yo) ( e4 BHTepcenT MHOrOlJBCTBlJ!lliX IlORIDCOB 

Pe)lll(e pacTeT KBa.npaTHlJHO c q11cnoM tJaCTHil B 6- -Raaane, a aa­

TeM ( rrp11 ~"'('o)"?J'- ~ ) 38Bl1CHMOCTb MeHReTCR H nepexo)lMT B 

,,y",c!n/t/' • HCCRe)lOBBHH CBOttCTBa aatl)leHHHX IlOJllOCOB , HX PORb 

B aMfL1IBTY.lle yrrpyroro pacceRHBR. 

B pa6ore BnepBHe aatneHH TpaeRropa11 MHoroqacTHlJHHX ITOJllOCOB, 

KOTOpHe OK838Jll1Cb llpRMORBHeHHliMH Ha 60RblliOM 11HTepBane rrepe.naH­

Hl>X BMITYRbCOB B COOTBeTCTBl1B c 11)leetl MaH.neRbCTaMa 0 PORl1 MHoro­

lJaCTBlJHliX COCTORHBtt B t:- -KaHane B o6pa30BaHRH ITpRMORHHetlHHX 

pe.nir;eBCKHX TpaeKTOp11tt. 

~ccne.noBaHa TaK~e KBaHTOBOMexatt11lJeCKM KapTBHa MHorolJaCTBq­

Horo rronroca Pe.nir;e. 

Arrpo6auHR pa6oTH. OcaoBHHe pe3yRhTaTH .llMCceprau1111· 6HRH .no­

noir;eHH Ha UReHapHOM 3ace.naHMH CeCCHl1 Or.neneHHR R)lepaott ~113HKl1 

AH CCCP (oKTR6pb ! 976 r.) , Ha o6meM co6paHMH AH ApMRHCKOV. CCP 

(MapT !976 r.), aa XYill Me~Hapo.nHotl Koa¢ epeau1111 no tfJ113HKe BH­

COKBX 3HeprMtl (T611RBCH, !976 r.), Ha KoawepeHUl1RX MORO.llblX yqe­

HHX JII.fil~ AH CCCP H Etl?H (!977 r.). 

!1y6RHKan1111. !10 pe3y~LTaTaM .n11ccepTauH11 orry6Rl1KOBaHO ITRTb 

. cTare~ [r-5] .. 

06~eM pa60Tli, nHccepTBUHH COCTOl1T 113 BBe)leHl1R, qeT~pex r~aB 

11 38KRIDqeHj'IR, co.nep~l1T !08 CTpaHHU MBWl1HOITHCHOro TeKCTa, 38 pH­

cyHKOB 11 6116n11orpaWRlJeCKl1H CITBCOK RHTeparypH 113 IC2 Ha3B8Hl1~. 



COJIEPJKAIIME P AEO'lli 

BBe.neHae nocBJillleHo KpaTKOMY o63opy pa6oT, accJie.nyiomax 

npo6JieMY pe,Ullte3a!lilH 'l8CTilli B pa3HHX KBB.HTOBHX Teopruu: ITOJI.R, a 

T8K%e rrpHBe.neHO KpaTKOe co.nepJKaHHe pa60TH. 

IlepBaR rJiaBa, "TeXH.llKa BH'lHCJ!eHHH aCHMITTOTilK 8MIIJIHTy.n 
3 

ynpyroro pacceRHHH B ~y:7 -TeopH.ll~ rrocBHmeHa TexHeKe BH-

'lilCJieH.llR acaMnTOT-HK aMIIJIHTy.n MeTo.noM napaMeTpOB Cy,naKoBa. 

3necb onpe,neJUlJOTC.fI npaBHJ!8 HaxoJKJJ:eHH.fI aCHMilTOTHK aMIIJIMTy.n B 

rJiaBHOM no JiorapH!lJMaM S/11-1 "- npa6JIHeHHH ,II,Jm 60J11>111oro KAac-

ca .naarpaMM B f f" 3 -TeopaH. B Hett no.nBeneHa 6a3a pac'leTOB 
u 

8MITAHTy.n .nearpaMM, KOTOpb!e rrpoBe.neHH B IlOCJie,nyHlmHx rJiaBaX il 

B OpilrilH8J!bHOtt 'l8CTH rrepBOH rJiaBH. 

B §I BBOnRTCR nepeMeHHHe Cy.naKoBa. 

B §2 BH'lHCJlllIOTCR acaMITTOTHRil aMTIAHTY.n .naarpaMM c TpeMH 

'laCTill!aMil B t- -RaHaJie. c rreJibHl HarJIRnHO IlOR838Tb HaH60Jiee 

BHro.nHoe pacrrpe.neJieHHe HMITYJII>COB no nponaraTopaM .naarpaMMH c 

TO'lKH 3peHH.fI IlOJIY'leHHH MaKCHMaJibHOH CTeneHil ./H_ ~ ..... <?. na pa­

rpaq\ H8'lHHaeTC.fI c paCCMOTpeHHH 80.llMilTOTilK 6oJiee npoCTHX -

M8H.D;eJibCTaMOBCKilX 1:1 AFS ( AMaT.11, Wy6HHil, CTaHreMl:IHl'l) 

.naarpaMM. 3.necb IlOJIY'laHJTCR il3BeCTHHe pe3yJibT8TH, a i!M8HHO 

If FS -.n1'!8rpaMMH 1'13-sa OTCYTCTBl'l.li TpeT1>eH c neKTpaJII>HOH tl!YHK­

Uilil MaH,neJibCTaM8 OK83HB8HlTC.fI rro.naBJieHHHMil ( rrponopn.110HaJibHH 

.J .H :;-:1. f n o/1>1' ) no cpaBHeH.1110 c M8H.D;8J!bCTaMOBCR.llM.ll .n1:1a­

rapMM8M.ll, KOTOpHe nocJie CYMM.llpOB8HIDI no nepeKJI8.ll; .llHaM .llM8HlT 

7. 

aC.llMITTOTilKy, COOTBeTCTBYJOmYJO B8TBJieH.llHl B KOMilJ!8KCHO~ f!JIO , <OCTM 

MOMeHTOB. 

O.nHaKo coBepllleHHO O'leBH.D;Ho, 'ITO MH naxoJK.nemrn npaBl!JihHOill 

aCl:IMilTOTl:IKA 8MIIJl.llTY.nH .naarpaMM c Tpex'laCTl'l'lHblMl'l t -Ka Ha.Jib­

FiHMl:I COCTO.f!Hil.f!MH Heo6xo.nRMo paccMa TpHBa Th .:uiarpaWMbl. B I{,)TOpllX 

Bee rp11 -f - KaHaJII>Hb!e qacnnm coe.n11HeHH nepe1{Jla,1umaMl'l 1:1 od­

pa3YIOT O!l;HO CBH38HH08 COCTO.fIHHe. J3 CJ!y'lae BeTBJieHl<li'I B t -Ka­

HaJie rrpOl'lCXO.D;l:IT 06MeH HeCKOJ!bK.llMl'l llOJIHJCaMM-pe.nJKeOH8Ml1, KOTOpH e 

HJIH Boodme He B381'JMO,ne~CTBYJOT .npyr c .npyroM l!J!H B381'lMO.neillcTBy­

HlT TO'le'lHHM odpa30M. 

Ha rrp11Mepax 11ccJien:oBa Hl'lR .nHarpaMM pile. I JJerKo ycMaTpMBa ­

IOTCR CJie.nYIOmHe npaBMJJa H8XOJK,Il8Hl1.f! aC MMIITOT.llK aMITJll'lTY.n .D;OBOJlh HO 

, 

(a) 

A 

=r~Ft=r 
JB J 1 1 

-O> t=:t=---4 > --- i _l_,_ 

(B) (c) 

Pile. I. 

dOJJhllloro KJiacca n:111arpaM~'- ;vrrpyroro pacceHHHR c TpeM.A' tJaCTHUBMI! 

B t- -KaHaJie, B Jll060M IlOP.fI.D;Ke TeopM~ B03MYill8HHtt. 

I. Tpa -!:: -KaHaJihHHe tJaCTHIIH no.npasn:eJIRIOTCH rm .nBe rpvmm: 

o.aHa acnycKaIDmaR, .nBe norJIO!Ua!JlUHe IMl'l .nae l'lcnycKaRJml'le. ontta rror­

_JIOillaRJmaR. 'I'or)la J110doe c~ r, e.nl'lHeHl'le nepeKJJa.n11tto~ qacr m1 113 sr11x 
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p83HllX rpynn B 8CllMIITOTli!Ke aMil.IIllTY,nll nplrnO.llllT K MHOlltl!TeJIIO 

j1 '2 ,& ~ z.. a coe.u1rneH11e Me'IK.UY lJ8CTllU8M.i! O,UHOtt rpynllll ( TOJTh­

KO 11cnycKa~m11e llJlll TOJ!bKO IIOrJIOIUa.RJIUHMll) IIpllBO.Ul!T K MHOlltl!TeJIID 

c;f'z *). Hanp11Mep, KaJK,Uott nepeKJia,Ul!He .u11arpaMMb! pl!c. I(a) 

B aC.i!MilTOTl!Ke 8MilJ!lilTY.nH COOTBeTCTByeT ff 2e'n % 2- • a coe.u11-

HeH11e A 8 Ha p11c. I(B) IIpllBO.Ui!T Bcero Jilllllb K MHOJKl!TeJIIO jl 2 

2. 11To6ll .u1iarp8MMa l!MeJia M8KCllM8JlbHyJO CTeneHb ,& -J1:,, 2. • He­

o6XOJJ,l!MO, lJT06ll C8MaJi BepXHSm II caMaJi HlllltHRR IIepeKJI8,Ul!Hll coe­

,Ul!HRJ!ll C8MYJO JieByJO t- -KaH8JlbHyJO lJaCTllUY c C8MOtt npaBoi. 

ECJill CaMafl BepxHRR lilJlll HlllltHRR nepeKJI8,Ul!Ha He coe,UllHHeT Kpal!Hlle 

f- -KaHaJibHlle lJaCTlilllll (p11c. I(c)), TO TaKott nepKJI8.Ul!He B 

8CJilMilTOTJilKe aMilJ!llTY.Ull 6y.ueT COOTBeTCTBOB8Tb Jllillllb cf 2 

3, ,llJi!arpaMMll, co.uepJKamlile BepnrlilHll T11na 

t>- ) 

K8K, Harrp11Mep, B .u11arpaMMe pile. 2, MOlltHO BKJJIOlJllTb B paCCMOTpeH-

Hble .u11arpaMMll c nepeHOpMllPOBaHHOtt Bepnr11Hott t-----

Puc. 2. 

*") 3TO yTB8plltJJ,eH11e He KacaeTCR CaMOtt BepxHett II CaMOH HlllltHett IIe­
peKJI8llllHll. 

9. 

CoeJl11HeH11R T1ma C D Ha plilc. 2 nplilBv, ~~11Mm 

K MaJIOCTll ,j 2-&- 2 34 ,_. EcJill B JlllarpaMMax npo:11- <JTll nepe­

Kpeml!BaH11e CYlU8CTB8HHb!X ropll30HT8JlbHllX nepeKJI8,UllH ( T. '. rrepe­

KJ!8.UllH. KOTOpbI e ,Ua.RJT :I 2 ~ % L) • TO 3TO nplilB8,UCT K Il01 ~pe 
J1orap11il:MOB B aCHMilTOTllK8 8MilJl.ilTY.U· 

Bee CK838HHOe Bllll!e OTHOCJilTCH T8Kllte K JJ,lilarpaMMaM, B KOTO-

pllx npoBe.ueHo nepeKpem11BaH11e -t -K8H8JlbHllX lJ8CTllU. 

4. ACllMITTOT.i!KH 8MIIJ!llTY.U ,UlilarpaMN'. c Tp8Pl'Ji lJ8CTll!l8Mll B. i -Ka­
(>' - 2. 

HaJie co.ueplltaT TaKllte MHOlltllTeJib .v . 

.11.rrR aMIIJlllTYllll .u11arpaMMH p11c. I(a), Hanp11Mep, IIOJ!YlJ88TCR 

CJ18,Uy!O!Uafl 8CllMITTOTl!K8 

/1= -'fj/ZS-2 &"Yy>tz.X (1:i>(!) 
1/ 

(I) 

r-t/ f i:L) 
rn:e Ji._ ' (c;:.) - "nonepelJHllil:" llHTerpaJI, COOTB8TCTBYIDllllltt .u11a-

rp8MM8 B .UBYM8PHOM 3BKJ!ll,UOBOM !IpOCTp8HCTBe II IlOJIYlJa.RJIUl!i!CH CTH­

rllB8HlleM rop11aoHTBJibHllX nepeKJia,UllH .u11arpaMMll plilc. I(a) B TOlJKll. 

B o6meM CJiytJae c TpeMH lJaCTllllBMll B I -KaH8Jle JierKo no­

JIYlJl!Tb CJie,UyJOIUyJO 8CllMilTOTllKY 

fi ""° -z·cl;;,.,,-f( 5-2 {l A~X{YHij-) 
cl ("'t ;)/ ~h m ,_ . / 

(2) 

r.ue /f/" - KOJllllJ8CTBO nepeKJI8,UllH, npOB8.U8HHllX YK838HHllM Bllnre 

Ir/ {:ZrV'rO 
06pa30M, 8 c:./C. (j--) - "IIonepelJHbI!i" llHTerp8JI, COOTB8TCT-

ByJOm11tt .u11arpaMMe, IIOJIY'la.RJmeHCH CTRTllB8HlleM rop1130HTaJibHllX nepe­

Kna,UllH 1B TOlJKll (p11c. 3). 

F §3 paccMaTpHBaJOTCR n:11arpaMMll c lJeTllPbMH lJ8CTllUaM11 B 
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i: -R8HaJie ii BblITl!CblB8fOTC.fl llp8Bl!Jla H8XOJK,UeHl!.fl 8Ci!MITTOTllF 8M­

l1.IIllTY.ll· 3Ti! rrpaBll.118 8HaJIOr11qHbJ rrp8Bl!Jl8M TpeXq8CTl!qHoro B t -

R8Ha.7Ie CJly'!8J!' 0,!l!!8RO s.nec.o 8Ci!MIITOTl!R8 co.rrepJKi!T MHOJKl1T8Jlb 
(">'-.3 ,,_ 2 

0 BMeCTO S 

P11c. 3. 

3 
BTopa;; rJiaBa - "MHoroqacT11'!Hb1e uoJIIOca Pe.rrJKe B TeopmiJf " 

- f10CBHUleH8 cyr;.M11p0Bamno ITO rrepeRJI8.ITllH8M aCilMITTOTl!R 81\WJ!l!TY.ll 

n11ar p8MM c ~i!RCi!pOB8HHHM rrp01!3BOJlbHblM KOJil!qecTBOM '!8CTl!ll 

( l1t -t !l 2 ) B I- -K8Ha.ne, rrp11 3TOM "uonepe'lHirn" 11HTerp8Jibl, 

B03Hl1R8f0Ull!e npi! Bhlql!CJieHl!Ml aCl!MITTOTl!RI! no _g , 0118Hl!B8IOTC.fl 

CHl!3y. XoT.n CTporo He ,n;OK83hJB88TC.fl, '!TO 3TOll cyMMe COOTB8TCT­

ByeT Pe.nJKe-nOJJIOC (K8K B CJlyqae rrpOCTOM Jlecemrn)' O,!lH8KO np1rno­

.l!RTCJ! BnO.l!He y6e.ITl!T8JlbHhle aprYMeHTbl B no.llb3Y 3TOI'O ~8.KT8. K 

TOMY JKe, B CJiy<Jae Tpex'laCTJ1qHb!X 11 'l€THpexqacTl!qHblX CBR38HHblX 

COCTOBHl1fi Ha OCHOBe 8H8.lli138 H8KOToporo 11HTerpa.1IbHOro ypaBH8Hl!R 

MaK Kott. By 11 npaMMOH.ll ii XOJ111.ll8H CTporo .l!OK838Jill, qTO CYMM0 

8Ci!MITTOTllK art.n.IIHTY.ll .neilCTBllT8.llbHO COOTB8TCTBJ8T noJIIOC. 

TJiaBa cocTOlilT '13 Tpex nap2rpa(iloB. 

B §I npoBO.ITHTOH CYMMllPOBaHv.e no rrepeK.11a.rr11HaM ac11MnTOTllK 

8MT1Jii!TY.lI . .n:11arpaMM c TpeM.fl l1 qeTblpbM.f! qaCTi!Il;8lt.il B i- -K8!la.7Ie 

j 

II. 

B r.11aBHOM no .11orap11cpMaM ,S' np>!6Jil!lK8H>lil *>. 
TaR RaK B cpopMYJiax (I) 11 (2) "rrorrepe'!Hble" i!HTerp2JIH 

1-1/(-lvtC) 
J'~ (f) He i!M8IOT CTeneHHoro B>i.na (R8K B c.11yqae npOCTOti JleCeHK>!) 

TO'l'HO CJ'MMM!POB8Tb no /V ifJOPMYJIY (2) H8B03MOJKHO. l103TOMY B 
if/ ( /2#'15) , ") 

.ll>lCCepTanilil 11HTerpa.llbl -=/'C... ' • ('J/ OU8Hl1B8IOTC.fl CHl!3y. )J;m 

noro l!HTerp8.11 :JC (.2¥"t61f) ' COOTB8TCTBYfDUli!H .rr11arpaMMe p11c.3, 

3an11cHBaeTca B Koop.rr11HaTHOM npocTpaHCTBe. ITp11 HHTerp11poBaH1111 

no Koop.n11HaT2M Xz BeprnHHH orpaH11q11BaeMCR 06.11acT.&IO i!HTerp11po-

BaHl!.fl /Xi J _s Jjf P1 , rne !" - npOi!3BOJ!hHOe '!i!CJIO, a 38-

TeM npon2raTopH 'laCTl!ll B .D.BYMepHOM 3BKJIH.l!OBOM npOCTpaHCTBe 

k0 (1>1 /xz-J<;J) 38M8H.fl8M era H81!MeHbllii!M 3H8'!8Hl!eM k'c( Q) 
~.fl Tpex<JaCTl!qHoro CJIY<J'M Jl8I'KO nOJIY~i!Tb . 

"{) (_2/f/f [) (n_ )/r~!iJ'2. )/·d r) J ,;{/f./-f-3 

.j\ (c) / {d77/ I-;:;;-/ [kc < :JO,;J (3) 

f'-// {.2rV'G) 
110CT8Bi!B Hi!JKHIDID rpaHl1UY (3) ,llJI.fl c./~· (~.) B (2), :v'fi!THBM 

BC8B03MOJKHble nepeCT8HOBKH nepertJl8.D.llH Ml npOCJMMi!pOBaB no nepe-

KJl8,lli!H8M OT () no = ' .l!JI.fl ac11MnTOTl!Kil 8MlIJll!TY.D.bl n11arprut.M 

ynpyroro p8CC8J!HHR c TpeMJI 'laCTHU8MH B t:- -K8Ha.7!8 ITOJIY'!88M 

- ; .L!- v ( f ( - 2. ft2. ,r<- v 2-.f. 
t>1 ~ "° l2a},- ~) -r /G?T.>.. YH ,_ f'-c ( tio) 

J71z. m'-
(4) 

*) ITo.n: r~aBHHM J1orap11cpMM<JecK11M np116~l!JKeH11eM Mbl no.rrpasJMeBaeM 

npH6.IIH~eHl!e, COOTBeTCTBYIDmee TOMY, '!TO B .rraHHOM rropa)lKe Teo­
p>!H B03MYJll8Hil~ 11 np11 ¢11Rc11poBaHHOM KOJIHqecTBe qacTHU B -t -
KaHaJie y.11.epJKi!B8JOTC.fl MaKCl!M8.llbHble CTerreHI! Jiorapi!WM8 ~ z • . 



12. 

YqeT nepeKpem11BaH11a t: -KaHaJibHHX qacTllli 113 pa3HHX rpynrr 

(11crryCK8!01UllX II rrorJIOIU8!01UllX) np11Bon11T K CllrHaTypHOMY MHOlKllTeJIIO: 

[1-t e.xp [ irr{-1-t-£ ~z K/(21)) JJ 2 

(5) 

AHaJ19r11qHo, nJIR ac11MnToT11K11 aMilJJllTYnH n11arpaMM ynpyroro pacceR­

HllR c qeTHpbMH qacTllU8Mll B t- -KaHaJie IlOJiyqaeTCR BHpaxeHl!e 

--1.Lz. _L2 2/ ~) 
- i cj r_j___ ~ (_2-) -:>1- /bTz. Jn'- ,t:;, l',2ef/ 

{/ ,!().( ,/T')-z f'1" i. ,.. 

'f tr~'f/''(!r1f,~;.: K-[,v-J)jt 
(6) 

§2 nocMIUeH o6meMy CJiyqffil n11arpaMM c YI I -l-1'7 2. qacTl!ll8Mll 

B f -RaHB.Jie. 3necb rrpvrneneHH npaB.11J1a HaxolK,ll;eHl!R ac11MnTOTlilK 

aMilJJllTYn noBOJibHO 60Jibworo KJ1acca TaKlilX n11arpaMM. 3Tll npaB11J1a 

T8Klle , xe, KaK II B CJiyqae Tpex- II qeTHpexqacTllqHHX t -KaHaJib­

HHX COCTORHlla II c llX llOMOIUb!O JierKo BHneJIJilTb nlilarpaMMH, conep­

lmlUJile M8KCllMaJlbHYJl CTerreHb ,(4 %r 2. B naHHOM nopR~e TeopHll 

B03MyweHHi!:. Thi!eHHO, n - I -KaHaJibHHe 'l'aCTllUbl pa3neJIJ'!lOTC.fI Ha 

r71 11cnycRaJ01UllX II /72 norJIOI!1aJOIUllX rrpOH3BOJ!bHOe Kon.11qecTBO 

(cM., onHaKo, Hl!JKe, rJI. W) qacTl!Il. Torna, ecJI11 coen11H11Tb nepe­

RJianlilHaMH 'l'8CTllJ.Jbl i13 rpymIH 17 -1 c qacTl!U8Mll 113 /1 2. • TO 

RalK,ll;Oe T8KOe coenllH6Hlile npllBOnllT R MHOlKl!TeJIJO cf 2~ff;, z_' a 

coen~HeHll.fI Megny JillHll.HMll BHYTP.11 Ka.JIUlOi!: 113 rpynrr, . a TaKxe coe­

n11HeH11.fI npyrzx T11noB HecywecTBeHHbl B rJ1aBHoi!: no Jiorap11~MaM 

~L aClilMilTOTl!Ke. IlpOCyMMllpOBaB no KOJ!llqecTBY nepeKJianHH aCHMII­

TOTllK aMIUIHTyn T8RHX n11arpaMM, rroJiyqaeM 

~ ~·( _!_Jfl'lz.f:.., 11t,.-Mt 6.z._)"''-; (~J o/(n, 11,) {o) .,m... Ur) r'-
1
-'),., -1 ,..,-z. 

~.fv- -z. ~ 

(7) 

rne 

(11, o!. '· "-0 (o) / -n,-11?.. +/-1-n, nz.. /3-. 1'
2 

Kc '(ot.rr) 
;:f.:772. Mz. 

/>11(~) = )Ma.:x(Y>A-t."J/1J,; ;;J 

13. 

(8) 

rV (2"'-r.£,,, .,.,_,b;,) 
np11 3TOM "rrorrepe'IHJ:le" llHTerpaJIH JL ( o) oueH.11BaJ1llCb 

CH1f3Y 8HaJIOr11qHo TpexqaCTll'l'HOMY B -I -KaHaJie CJiy11a10. 

B §3 paCCMOTpeHa KB8HTOBOMexaHll'l'eCK8.fI K8pT11Ha MHOrO'l8CT11q­

HHX B t -K8HaJie CB.fI38HHHX COCTORHllH, ll03BOJIR!Oll18.fl llOHRTb B03-

HllKHOBeHlle KBanpaT11qHoi!: 38BllCllMOCT.ll HHTepcerrTa OT 'l'llCJia 'l'aCTHll. 

3necb paccMaTp11BaeTC.fI 3ana'l'a o saBllCllMOCTll OT 'lllCJia -qac­

Tllli M8RCllM8JlbHO B03MOlKHOro MOMeHT8 11MnyJ1bC8 fl- 'l8CTllll, B38H­

Monei!:CTBYIOIUllX nonapHo qepes noTeHUllaJI DKaBa. 0Ka3HBaeTCR, qTo, 

nei!:CTBllTeJ!bHO, M8KCllMaJibHHi!: MOMeHT llMnyJibCa RBanpaTl!'l'HO 38Bll­

CllT OT 'l'l!CJ!a qacTl!II, RaR B (8). 0.n:HaKO nOT6HI!ll8JI iOKaBa c IIPllTR­

JKeHl!eM l!MeeT H6VCTOi!:'l'llBHi!: xapaKTep no OTHOWeHllIO R POlKJJ:6Hll!O qac­

Tllli. Teop1110 MOJKHO cneJI8Tb ycToJ!:q11Bol!:, BBO,ll.f! OTT8J!KllB8Hlle MelK­

ny 'l'8CTllU8Mll Ha MaJIHX paCCTORHll.fIX. Ilpll 3TOM MOJKHO OCTBHOBllTb 

6eCROHeqHHi!: poCT MOMeHTa l!MnyJ!bca (llHTepcenTa) II np11 pa3YMHOM 

non6ope BXO,ll.f!IUl!X B paCCMOTpeHl!e napaMeTpOB MOJKHO, B rrpHHUHrre, 

IlOJIY'l'llTb pe)Oll;eOH c llHTepcenTOM, 6JIH3Kl!M K enllHl!Ue. 

Hai!.neHHa.fI RBanpaTl!'l'Ha.fI saBMCllMOCTb llHTepcenTa OT q11cJia 

qacTllli RBJIReTC.fI CJiencTBHeM ~KTa, 'l'TO fl= 17, f/}2. -'l'8CTllqHoe 

I:: -KaHaJ!bHOe CB.fI38HHOe COCTORHlle o6paayeTC.fI 17, !72 ajxpeR-

TllBHllMll JieCTHHTiaMll, nJI.fI o6pasoBaHHR KOTOpHX B ,s' -R8HaJie 

Heo6xon11Mo 11MeTb I? »1..floJ l!n ~,.., L 'faCTllU ( cpenHRR MHollteCTBeH­

HOCTb). 



14. 

O.nHaKo rrpo1!3BOJibHO c5oJiornoe 'HlCJIO '!aCTl!U B S -KaHaJie 

H8B03MOJKHO l!CITyCT>lTb ( rrorJIOTl!Tb) 17.r ( I? z ) 'laCTl!UaMI! -t -
KaHaJia , He Tep.fiff ITpl! 3TOM BHro.nHHX c TO'!Kl! 3peHl!H aCl!MITTOTl!KI! 

Ji eCTHll'!HHX K0Htilrypau11~. ;ic5o MeJK,ny dJil!3Kl!MI! 110 dHCTpore nepe­

$JiaJJ.l!HaMI!, llCITYIU8HHllMll ( rrorJiorneHHHMI!) OJJ.Hl!M pec5poM, CYIUeCTBy­

eT , KaK ITOKa 3aJII! E.M.JieBl!H I! M.r. PHc:irnH, 3iM;,eKTl!BHOe OTTaJIKl!­

BaH!i!e, CB.R3aHHOe c yM8Hblll8HH8M cet:JeHHH B3a.0Mo.nei!CTBMH nap 

'!aCTl-ln 11p1! crpeMJieHl!I! K HYJllO pa3HOCTI! dHCT pOT Ll ;:}- • llfHHMM 

CJIOBaMI! , B JieCTHl!'!HYX KOH¢irypaU!i!HX CYIU8CTByeT H8KOTOpoe Ml!HH­

MaJibHOe 3Ha'!eHl!e c5HCTpOTH ~ ' M8Hblll8 KOTop9ro H8BHrO.nHO 

l!M8Tb pa3HOCTb c5HCTpOT MeJK,ny coce,nHl!MI! 11epeKJia,n.0HaMI!. 

MccJie.noBaHl!e BJil!HHl!H 3Toro ajxpeKTa Ha aaBl!CilMOCTb l!HTep­

cerrTa OT 'll!CJia 'lacrm1 B f:- -KaHaJie I! cocTaBJI.ReT co.nepJKaHl!e 

rperi;,e~ rJiaBH. 

PaccMoTpMM .n11arpaM1t.y c /2. # -'!a CTl!UaMI! B t -KaHaJie, 

11pilB01Lf!IllY10 K ~ -pe,nJKeOHHOMY B8TBJI8Hl!ID. 

p{ / 

Pl!C. 4. 

Acli!MlITOTl!Ka 3Ton .nMarpaM',fr,1 ,ll,Jl.fl pacceHHl!H B11epe.n V.MeeT BM,n 

(Bcro.ny Hue MH l! HTepecyeJV:C.fl TOJlbKO s -aar;11cmt0CTbfO, 011ycRrur 

HecymecTB8HHll8 MHOJKl!TeJII!): 

15. 

( /'(•}~/(S/~}(;,J-Nrl (9) 

( 3JJ.8Cb d (o) 11po11oplll!OHaJThHO KBa,npaTy j - KOHCTal!Tll CB.fl3l'I). 

YqeT "OTTaJIKHBaHl!H" s~eKTilBHO CBO,nl!TCH K TOMy, '!TO 11pl! 

CYMMl!POBBH>lil 110 p 

~(5/YMr) 
~ 

p:{.P,:::: (IO) 

l! MOJ[HO .neJiaTb 11epecTaHOBKl! 11epeKJiaJJ.l!H TOJlbKO Ha o.nHOM ypOBHe 

110 c5HCTpo~e. CJie,wr 3a TeM, '!T06Y i13 KaJK,JJ;oro pe6pa BHXO,nl!JIO 

(RJil! BXO,nl!JIO B KaJK,D;Oe pe6po) He 60J!bllle, '!8M fo 11epeKJia,nl!H. 

IIeTPY.nHO aaMeTMTb, '!TO TaKMx .11epecTaHoBOK // • ,Ile.JIM 11epe­

CTaHoBKli! Ha Bcex ypoBH.flX 110 6HCTpOTe, }l.JIH aCl!Ml1TOTHKl! B.MI1JIH­

TY)JJ:J noJIY'!aeM 

( r:,_;)-.2-V·t 1( #YoJ,,v/,1 (~) /P 
f ,/ 

(II) 

(3JJ.8Cb MH BOCl10Jib30BaJili!Cb ~OpMyJiott CTl!PJili!Hra), 1!3 KOTOPO~ CJie­

.nyeT, '!TO OHa l!MeeT MaKCl!MYM rrpl! 

P ;=: 0 ~ Yj2(o) !l (s./ ) r ..,,,_x e -l n / }'>1 2;1 

EcJiltl Tenepi;, f,_.,._,, <: !;,= tf;?,.,z. (r.e. / r:?4'o) < ..e~ 
4 0 L ' 

), TO 

"orraJIKl!BaHile" HecymeCTBeHHO ii DOJIY'!88TCH pesyJII>TaT rJiaBY II. 

EcJII! x:e /?.. .._¥ >/~ (T.e.~ro)> eh ), To B llrpy 

CYIU8CTBeHHO BCTy11aeT "oTTaJIRl!BaHl!e" .0 JJ.Jm aCl!Ml1TOTiutT1 8MI1JiilTY.niil 
.• 

B11epe.n DOJIY'!l!M: 
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( ;. ,_ )-obv"·rf -f- ~ _L,,, j7 2:/A (12) 

l'1H BYl.Ul!M, 'l'TO npl! 60Jibm:ex /!/' ( /~ S/;9r~ ) KBa.npaTl!'l'Hru! 

saBl!Cl!MOCTb l!HTepcenTa 3aM€H.fl'€TCR saBl!Cli!MOCTbID ,......~~;?/(/" 
qeTBepTa.fl' rJiaBa ITOCBHmeHa :eccJie.noBaHl!ID CBOHCTB TpaeKTO­

pl!H , l!CCJienyeMllX MHOroqaCTl!'l'HHX IlOJIIOCOB Pe,nJKe. IloKa3aHO, 'l'TO 

Hatt.neHHHe Ha.Ml! MHOro'l'aCTl!'l'HHe ITOJIJOCa peaJIM3YJOT 11.nem Matt.neJibCTa­

Ma 0 pOJII! MHOro'l'aCTl!'l'HHX t:- -KaHaJibHHX COCTO.A'Hl!H B o6ecne­

'l'8Hl!I! np.A'MOJil!HStiHOCT>I (B 60JibIDOM >IHTepBaJie nepe.naHHHX >IMnyJib­

COB lrl -z. ,:5 .:f,,v 21'1~) TpaeKTOpl!ti IlOJIIOCOB Pe,UJKe. 

B §1 11ccJ1e,noBaHll' TpaeKTop1111 MHoroqacT>i'l'Hll'X noJIIOCOB Pe,IO!te 

c q11cJIOM 'l'aCTHD. o2 ,,v Ilpl! ~ 2( t:) ~ R/,d • 3.necb IlOJiyqaeTC.A'. 

np.A'.MOJl>IHettHOCTb TpaeKTOpHH B 06JlaCTI! /f i < fa/'),., 2- c HaKJIO­

HOM 

r.ne 

ol /{ "1 "'-) 4 .H, l?z o! / ( --1: ·1) 

(oJ11z) e. (13) 

o!/(-1, f) 
- HaKJIOH TpaeKTOPH>I noJIIDca Pe)llKe .nJIR npocToti 

JieCeHKH. 

IlpH 60JlbIDHX Ir I 2. peaJ!bHM qacTb TpaeKTOp>ll! Be.neT oe6R 

TaK: 

0 ; h >t ... J z£ I o 2/tfl./(1 ) 
{'Ce.-()(.. . (rJ=-n-t1-r !l, IJ,_n /CT'- ";:i. ,rn l-;;;:;-_J (14) 

( n-= n, + 11'-;) 

B §2 paccMoTpeH CJIY'l'ati ~ [o) > % . B 3TOM CJIY'l'ae 

TpaeKTOPl!R TOXe np.A'.MOJIHHettHa B o6JiaCTI! 

nepe.naHHHtt >IMilYJlbC) I! l!MeeT H8KJIOH 

;r/2:::1;{/?u<- c , .. _ 

17. 

I /(,V, -v) /$ 
oc.. ~ -- ( 15) ~4...,2. 

Cf - HeKOTOpoe ql!CJIO), HaITOMl!HM B8TBJJ8HHR. 

B saKJIIO'l'€HIUI IlpHBe.neHH OCHOBH!l'e pesyJ11>TaTH .UHCCepTal!HH, 

KOTOpHe rrpe.ncTaBJI.HJOTC.A'. Ha samaTy: 

1. HaH,neHH I! C~OPMYTtl!pOB8HW Il~Bl!Jla BH'l'l!CJI8Hl!H acl!W.ITTOTl!K 

ll.JIHTY.n .nJIR .noBOJibHO 60J11>moro KJiacca .n11arpaMM ~ettHw.aHa. 

8M-

2. IIoKasaHo, qTo aCl!MIITOTHKa aMll.Jll!TY.nH ynpyroro pacce.A:Hl!.A' 

onpe.neJI.fl'eTC.fl'. o6o6meHHHMI! Jl8CTHl4'l'HWMI! KOH<lJHrypauH.fl'.Mltl c orrpe.ne­

JISHHOtt ynop.A:,noqeHHOCTbID no npo,nOJibHHM l!MnyJibC8M, r.ne Kalit,JIM 

H3 Jl8CTHl!ll B381!Mo.nettCTByeT c JIID6oti .npyrott Jl€CTHJ4lletl c llOMOUlbID 

MaKCl!MaJ!bHoro 'l'l!CJia o6MeHoB. CooTBeTCTBYJO!Da.A: oco6eHHOCTb 

(MHOro'l'aCTl!'l'Hll'ti pe.lllKeBCKl!H IlOJIIDC) Jl8XHT npaBee COOTBeTCTBYJOIDl!X 

Ma H,neJibCT8MOBCRl!X B8TBJl8HHtt (c T8M xe Hl!CJIOM 'l'8CTl!ll B f -KaHa­

Jie). 

3. PasBHTa KBaHTOBOMexatt11qecKM KapTl!Ha MHoro-qacTH'l'Horo pe.n­

xeotta •• 3Ta KapTl!H8 IIO.fl'CH.A'.8T B03MOJIGiOCTb cymecTBOBaHl!.A'. CB.A'.3aHHHX 

COCTORHHtt, yrJIOBOtt MOM8HT KOTOpll'X KBa.npaTH'l'HO 3aB:HCHT OT 'l'l!CJia 

COCTaBJUIIO!Dl!X 'l'aCTl!U. 

4. Ilpil He 0'18Hb 60JlbIDl!X / ( # g,,,f_; c: % ) l!HTepcenT Half­

.neHHHX MHOrO'l'8CTil'l'HilX IlOJIIDCOB 3aBHCl!T KBa.npaTH'l'HO OT q11cJia tJac­

THIJ. Ilpl! ~ '(cJ> e /.; y-qeT KHHeMaTl!'leCKl!X orpaHeqeHl!tl. np1rno­

.nHIDl!X K "OTT8JIKilB8Hl!ID" MeJK,ny 6JIH3Kl!MI! no 6HCTpOTe nepeKJ1a.n11Ha­

MI!. M8H.fl'.eT KBa.n;paTl!'l'HYJU saBl!Cl!MOCTb l!HTepcerrTa OT 'l'l!CJia 'l'8CTlm 

/ B t - KattMe Ha saBl'ICHMOCTb ,~ /f/ ,/7n .-v' • PaccMoTpeHa 

.n11\f¢ys110HHaH RapTHHa MHoroqacTH'l'Horo pe.nxeotta B rronepe'l'Hott 

ll.JlOCKOCTI! !Ip1!1!8JlbHOro paCCTO.fl'.Hl!.fl'.. 06cylK,IlaeTC.A' orpaH11qeHl!e, Ha-



18. 

JJaraeMoe ycJJOBHeM YHBTapHOCTH Ha pocT BHTepcenTa OT qHCJ!a qac­

Tilll B /:: -KSHMe. 

5. Haitll:eHH TpaeKTOpBB MHoroqacTBqliclx noJIDCOB Pe,11,lle. IloKasa­

HO ' 'IJTO B 60JJbillOil: 06JJaCTB no :1 2 TpaeKTOPHB np.HMOJJHHei!:HH' 

TaK 'IJTO MHoroqacTH'IJHHe nOJJIOca Pe,IJ;lle peMB3J'l'.lT B.Jie~ MaH8eJ!bcTa­

Ma 0 poJJB MHOrO'IJ8CTB'IJHHX o6MeHOB B o6pa30BBHHB np.HMOJJHHei!:HHX 

pe8~eBCKBX rpaeKTopei!:. Hatt8eHa saBBCHMOCTb HaKJJOHa TpaeRTopett 

IlOJJIOCa OT 'IJHCJia qacTBll B t -KaHMe. 
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