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Pa6oTa· BWIOJilieHa B llircTHTYTe reopeTH'IeCKOii qimlmw AH YCCP . ' 

O~mi;HaJll,HHe OmIOHeHTH: 
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Be;nymrui: opraHH3atl,Rli: llircTHTYT 4JH3HKH BHCOKIDC aHeprl!ii, j 
. r. IIpoTBHHo. . . . . l 

Sau,HTa COCTOHrCH .. 11. ~-1!, 1984 ro)l)lB16'<B£0B . 
Ha 3ace;v;aHHH Crrerur_a.mr3HpoBaHHo~eTa n 047.or.o_r npn .Ha6opaTopn . _\ 
TeopeTITT:eCKOH ~H3HKll 06~8,nllHSHHOro HHCTlITYTa.H,JJ;epHIDC HCCJie,noBrural!, 1 

r. ,Uy6Ha, MocKoBCKOH o6JracTH. l 
ABTope~paT pa80CJiaH " t " . ~-98 t,,/ ro.na. ' _l . . . I. J 
c·.nrrccepTaIUJ~H MOJKHO 03HaKOMHTbCJr B 6H~JmQTeKe OWlli. 

Y~emrn: ceKpeTapb 

CrreUHaJra3HpOBaHHOro COBeTa 
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OBI\AH XAPAKTEPHCTI1KA PAEO'IH 

AKTyaJII,HOCTb rrpo6~eMH. 0.nHOH H3 aKTyaJII,HHX npo6~eM, CTOmJUO( 
Ha IlYTli Pa8BHTRII Ka.mr6pOBOTJHOii Teop:ir:ir CWil,HHJC B38.IDJIO;v;eiicTBIDi, .!IB
MeTCJr 3a,n;aqa O BH~CJieH:ir:ir crreKTPa a;v;poHOB ll B3a:irMO,neiicTBM KBap
KOB Ha 60JII,llll'JX paCCTOJIHimX, MMeHHO B CM3ll C IlOilHTKaM:ir pemHTb 8TY 
3a,n;aqy B rroCJie,nHee BpeMJI B03po,nMM HHTepec K ;v;ya.m,HHM Mo,neJI.!IM. 

,llyaJII,HOCTb II .nya.m,HHe Mo.ne.mr, B03Hll.R!Illie B pe3y~TaTe aHaJra3a 
KOHeqH08HepreTJiqeCKl'lX IIJlaBM CJMM A.A • .norYHOBa, .n • .u.co~OBbeBa ll 
A.H.Tamc~3e, .na.mr HaqaJio MHOrO~CJieHHIDvl HanpaBJieHIDIM B llCCJie;v;o
BaHllll 4JH3:IIKII a;v;poHOB, 0.nHaKO OCHOBHa.R: ue~b - IlOCTPOSHIIe pea.mrCTII
qeCKOH aMIIJIBTYl(H pacce.!IHHff - IlplI 3TOM He 6~a .nocTIIrHJTa, Ilpe,n
mecTBOBaI3IIIHe IlOilHTKll BHHTll 3a PaMKll Y3KOP830HaHCHOro npII6~IDK8HM 
;v;ya.m,HHX MO;v;Meii, BBe;v;eHM WHpOKHX pe30HaHCOB ll rroporOBilX B8TMeHIDi 
IlpllBO,nM:ir, B qacTHOCTH, K IIO.!IM8HIDO H8WH3ITT:8CKHX ITOJIIOCOB-npe;v;KOB, 
COOTB8TCTBYJOilll'lX qaCT:IIUaM CO CKO~ yro.nHO BHCOKHM CIIHHOM IlpH WlIKCH
pOBaHHOH Macce, a Ta!C!Ce K 3KCIIOH8HUHaJII,HOMY pocTy UMII.lillTYl(H, IlpOTH
BOpe~ameMy 06IlllIM npHHD;IIIIaM TeopIIH H 3KCIIepHM8HT8.7IbHHM ;v;amruM. 
PeweHIDO 3TOH rrpo6~eMH ITOCM1118Ha ;v;aHHrui: .nnccepTaIU!JI. 

UMb pa6oTH: IlocTpoemrn KpoccHHr-cIDJIMeTpH'-moii, ~opeHU-HHBa
p:iraHTHo:ii ,nya.m,Hoil: Mo.ne~H, co;v;epJKaI11eii W113~ecKHe (WHP01rne) pe3oHaHCU, 
rroporOBHe B8TM8HH.ff, MaH,n8~bCT8MOBCKYJO aHaJIHTHTJHOCTb H oel~a;v;ruomeil: 
pe,IO!teBCKOH, a TaIOKe aBTOMo,ne~HOH acHMIITOTHKOH B COOTB8TCTByIOIUHX 
KHHeMaT~ecKmc oel~acTmc, H3yqeHHe WH3~ecKIDC c~e,ncTBl1H Mo.ne~H. 

HaY;IlIM HOBH3Ha: B ;v;HcCepTaulfll BII8pBH8 IIOKa3aHO, qTo ,nyaJII,HOCTb, 
pe,IO!teBCKM aCHMIITOTHKa II MaH;v;~CTaMOBCKaq aHaJIHTHTJHOCTb COBM8CTHMH, 
eCJIH TPaBKTOp:ir:ir Pe,IO!te y;v;oMeTBOpmoT aCHMIITOT~8CKOMY OI'paH~8HIDO 

/<J.(5)/E ~ sf :scotist. 
ISl➔ CIO 

PacIDHpeHa oel~acu IlpUM8HHMOCTll ;v;yaJibHHX MO;v;e~eil: BKJIIOqeHHeM 
Clo~mmc yr~OB pacce.!IHM. IlOKa3aHO, qTo .nya.m,Hasi: aHMIITITT:8CKM Mo,ne~ 
HMeeT aBTOMO;v;MbHYJO aCHMIITOTHKY B TOM H Jmillb B TOM CJiyqae, e~ 

,..-11•:at1.r~.nn1lfa,..,-,.,_ 

)
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TpaeKTop:im: Pe.I01te o6JI~aroT JIOrapnqr.mt!eCKOii: acHMIITOTHKOH, 'ITO He npo

THBopetJHT npHBe,n;eHHOMY BHIIIe orpa.HlI'leHmo. 

. IlpaKTHtJ:ecmlH µeHHOCT!>: B ,I{HCCepTaium npe;nJI021teHa ItOHKpeTHaH: 
perumsanru:r ,n;yam,Hoii: aMII.JIHTy.IU,I paccemnm, o6JI~ruomei1 nepetJHCJieHHID.ra 
BHIIIe aHaJlliTH'IeCKm.nt H acm.mTOTHtJ:eCKm.m CBORCTB&ra. B npe,n;eJI:E,HHX 
CJIYtJ:MX .I{yaJll,HaH: aMIJJilITy.tta nepexo.I{HT B lI3BeCTHHe MO.I{eJI:E,HHe Bl,lpallte
HIDI: npH 3TOM, O.I{HaKO, oHa qJHKCHpyeT qiopMy BlltJ:eTa (B pe30HaHCHOii: 
lI pe.I01teBCKOR o6JiaCTRX) lI yrJioByro 3aBHCHMOCT:E, (B aBTOMO.I{eJI!,HOR 06-
JiaCTH). l'I8.MO.I{eJilI CJie,I{YJOT TaKllte KHHeMaTHtJ:ecKHe I'paHHWl npHMeHlIMOCTH 
aCHMnTOTlI'IeCKHX pelltHMOB. HaH60JI:E,myro ~eHHOCT:E,, O.I{HaKO, npe,n;CTa.BJIRJOT 

CJie~CTBIDI MO.I{eJilI B o6JiaCTH npoM82ltYTO'llillX 3Heprroi H yrJIOB paCCElJIHIDI. 
Mo,n;eJI:E, o6JI~aeT onpe,n;eJieHHoii: npe,n;citasaTeJI:E,HOii: cWioii:. B ,I{Hccep

Taium co~el)lltaTCJI o~eHKH Ha6JIIO,n;aewx BeJil'l'IlIH (<rt", B(~,t) , 
J(S,t), c!V~) , ItOTopHe 6y.ttYT lISMepem. WIH YTO"llieHH Ha ,n;eil:CTByro
ll!HX: lIJIH COOPYlltB.eMHX: yCKOPHTeJISIX np0TOHOB H aHTHnpOTOHOB. 

B paMKB.X pasmmaeMoro B ,I{HccepT~lI S - MaTplI'!Horo rro;mco
,n;a yCTaHOBJieHa CBH8!, Me21t.I{y noBe.I{eHHeM aMIJJIIITY.IU,1 pacceHHIDI (cetJ:eHHH
MH) H TepMO.I{HHa.MH'l:eCKHMH xapaKTepHCTmtaMH CHCT9MH a.ztl)OHOB (TeMne
paTypott, .I{aBJI9HH9M). 

CT;pyxTyPa .I5HCC9pT8I(lIH: ,llllccepT~OHHM pa6oTa COCTOHT H8 BBe

,n;eHIDI, meCTH rJiaB, 8a.KJIIO'IeHIDI lI Tp9X npWI021teHHi1. ,U:irncepT~ co
,n;epimT 202 CTpaHHWl, 43 pHCYHKa, I Ta~ lI cnHCOK JilITepaTypH, 
BKJIIOtJ:8.IOl!llili IOI ccwmy. 

Anpo68I(lill .IUICCepT~H: PesyJI:E,TaTH, H8JI021teHHHe B ,I{HCCepTaium, 

,n;oKJia,millaJIHC!> Ha Me21t.I{yHapo.I{HHX ceMHHapax no npo6JieMaM qillsmat BH
coruoc :meprroi lI KBaHTOBOil: Teop:im:. nOJIH (IIpoTBHHO) ' Ha MeJr,IzyHapo,IllIOli 
KOHqiepe~lI "CTPYKTYPa a.ztl)OHOB H CHMMeTplIH11 (CMOJieH~e. !976), 
KoHqiepe~ Eaponei1c1t0ro qiHsHTiecKoro o6mecTBa (By,n;aIIemT, 1977), 
Ha HaYtJ:HHX ceccrunc Off~ .AH CCCP, Ha ceMRHapax l'IH:cTHTYTa TeopeTHTie
c1t0i1 qiHsmat .AH YCCP (KlieB), Jia6opaTop:im: TeopeTHtJ:ecKoff qillsmm OIDIH 
(.lly6Ha), l'IH:CTlITYTa qilI8lIKH BHCOKHX :meprHil: (JlpOTBHHO), ~lI8HtJ:9CKOro 
lIHCTliTYTa llM. Jie6e,n;e:aa .AH CCCP (MocKBa), MaT8MaTlitJ:9CKOro RHCTHTJ'l'a 
llM. CTeKJioBa .AH CCCP (MocKBa), l'IHCTHTYTaMaTe.MaTmat.CO .AH CCCP 
(HOBOCli6HpCK) , 1.iH8liKO-T8XHI!tJ:8CKOrO liHCTHTJTa .AH YCCP (Xap:E,KOB) • 

IIy:6JmRal.nm: OCHOBHI:le pesyJI!>TaTH HCCJI8.I{OBaHmi, H8JI021t9HHH9 B 

,I{HCCepTaium, orry6JilIKOBaHH B 2r·pa60Te. 

2 

'· 

OCIIOBHH~ nOJI02lt8HIDI, ItOTopHe BHHOCJITCH Ha 8aIItHTy: 

I. ,Uyam,Hrui: MO.I{eJI!, ,n;onycKaeT BB8,I{8HII8 qill8H'IeCKHX (mHpOKHX) 
pe80HaHCOB: OHa npHMeHHMa He TOJI!,KQ K CBH8aHHHM COCTOHHHHM, HO onH
CHBaeT TaKllte pacceHHHe. 

2. TpaeKTopHH Pe.I01te, o6ecnetJ:HBa:romrui: Heo6xo.I{HMHe CBOHCTBa 
.I{yaJII,HOH aH8JIHTH'I9CKOH MO.I{8JIH, lIM08T BH.I{ 

cx(.f)-c(o -+rl ~(1+ r~ It, --t ). 
. 3. IloCTpOeHO ;V -TO'le"Il!Oe o6o6meHH8 ,n;yaJI!>HOH aHaJIHTir:I8CKOM 

MO.I{eJilI. 
4. HeJIIIBeii:HHe TpaeKTOPHH, npe.JJ.)IOllteHHHe B ,n;HccepT~H, nosBo

JI.ffiOT nplIMeHHT!> ,n;yam,Hyro· aHaJIHTHtJ:ecKyro Mo,n;eJI:E, It .I{HcppaK~OHHOMY pac
ceHHmo. Ha6JIIO,n;aeMHe Ha OnHTe poCT Ce'leHHM H HaKJIOH ,n;HcppaK~OHHOro 
KoHyca, CTpYKTYPa. dyoLt H noBe,n;eHHe rcs,t) onHCHBa!OTCH BKJI~OM 
,n;BYKPaTHoro BaKyYMIJ:oro noJIIOca. 

5 • .If.JIII (Ha6JIIO,n;aeMoro Ha onHTe) CJiyqM pacTYJ!UlX cetI.eHIIii c:ucTe
Ma a.ztl)OHOB He lIM98T npe,n;eJI:E,HOM TeMnepaTypH, a ypaBHeHHe COCTOHHIDI 
B YJI!>TpapeJIHTHBHCTCKOM 06JiaCTH TeMnepaTyp HMeeT BH.n 

P(T)== le 6"o,oe')T ~ 

COJl.EPJ[AHHE PAEOTH 

Bo BBe.I{eHHH H8JI021teHH OCHOBHHe np~nH nocTpoeHIDI MO.I{eJieii: 
B8al!'MO.I{8HCTBIDI a.ztl)OHOB B PaMKax aHaJIHTHtJ:eCKOM TeopHH .$ - MaTpHUH. 
B Ka'l8CTBe KOHCTPYKTlIBHOro npHmuma HCnOJI:E,3YJOTCH H,neH .I{y8Jll,HOCTH. 
l'ICXO.I{HHM HBJIHeTCH lIHTeI'paJII,HOe npe,n;CTaBJieHHe ,lJ,)IH a.MITJIHTY.IU,1 pacceH-

,f 

1). r. i) f ,. -oC'(~,x) -«(t,r-x) 
· \.~;t ==- Jrm.x (-t-x) , 

0 

HID! 

(I) 

r,n;e o((~10)-o((~)- qJH8HtJ:8CKaH: TpaeKTOpIDI {i:s s,t) , a cx(i, -f)= 
= 0( 0 N)-= Gt.+~ ~ . HcnoJI:E,SoBaHHe HHTerpaJia OT HYJIH ,n;o 
e,n;HHHUH y.tto6Ho .JJ.)IH reHepHpOBaHIDI oco6eHHOCTeii: aMIIJlliTy.IU,I.no S H 
no 1; BCJie.I{CTBHe pacxo,n;m,iocTeff HHTerpaJia Ha npe,n;eJiax: npH 3TOM 
JierKO npoCJie21tHBa!OTCH TaKllte CBOHCTBa rrepeKpeCTHOH CHMM8Tpl'IH H 
.I{yaJII,HOCTH. IlpH o(N,x)-~+,~ Bl,lpaJK8HHe (I) CBO.I{HTCH R H8B8CTHO:il 
Y8KOp830HaHCHOli ,D;yaJI!>HOH aM!1JlliTY.I{8. 
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B ,!UICce_pTaumt Haif,neiru qiyHRIJ;IDI o(l~, X) , o6ecneqima.JOOU!e CJre-
,IzyIOIIUre CBOHCTBa aMIIJilITy,IJ;l:l (I): 

I. Ile_peKpeCTHasI CHMMeT_pIDI H ~o_peHIJ;-mma_pHaHTHOCTb; 
2. IloJilOCHasI CT.PYKTY.Pa, COOTBeTCTBym(asI q>H3H'l0CRHM .P03OHaHC8M; 
3. Ilo_poroBI:l0 B0TM0HIDI, T:pe6yeMUe ~OBH0M JHHTa_pHOCTH; 
4. MBH.IC~CTaMOBCKaJI aHaJIHT~ocu; 
5. Pe,IJ;llteBCKOe IlOBe.D:eHHe B.D:~ .mo6oro ~yqa ~ - IJJIOCKOCTH; 
6. ABTOMO.D:~Hoe IlOBe,D;eHHe JI.PH ~➔ o0 > S/t c=-CA)1'\t. 

r~aBa I co.n:ep,KHT _peay~TaTH HCMe.D:OBaHIDI aHaJIHTWieCKHX CBOHCTB 
8MIJJIHTy,IJ;l:l _paccemnm. B §I 3aBHCHMOCTbOT ){ qi~ o((i, X) Ha.it.neHa 
B BH.n;e 

cx(~1X)= oC(S)(-f-~ xt). 

o!(t, f-)C)== o((i')(~- ~(f-X) }), 

r.n:e S-=S(f-)t), -t'==tx, · 

(2) 

a ,-ee1c~t>-f • Il.PH 8TOM aMIIJIHTY.D:Y (I) MO.ll!HO ne_pemrnaTb B BH,IJ;e (§I) 

])(~.t)=J~~;rs!)-f( At rct•,~4 (3) 

§I CO.D:0.PJKHT TB.Kllte aHBJIHTJiqeCROe ~O,D;OJil!teHHe .8MTIJIB'Ty,IJ;l:l 

/.'/.)-oC(S.1)·1(1:"ro<(-tJ-1 . 
D~:f )- ~cm \.t ,-. (4) 

, -(!. J f.vt:~[-J,ri o((s')]-i}{~r[-.2xio((f'))-i 1 
B o6~acTb R.eol(s)_;, 0 H Rto<(~~ 0 , r.n:e HHTel'_paJ!bHoe )I.Pe,n:CTaBJ.le
HHe (I) _pacxo,!UITCJI. Il_pHHQHilHBJ!bHOe OT~e .n:yam.Hoii aHBJIHTWieCKOii 
MO.D:e~ OT Y3KO.P03OHaHCHllX .n:yam.HWC MO.D:Meii COCTOHT B HaJ!H'IlIH B 
IlO,Ill,IHTel'_paJ!bHOM BH_pB.llteHIDI (4) .D:BHlltymIDCCH oco6eHHOCTeii. 

IlOJilOCHOH ~eH aMILIDl'TY.D:H (I) :HMeeT BH,II; (§2) 

t\+ ., I (\ ~ C11-l {f) 
Q; ~5o<(!>}~ --.e+• ' 
I l,~o [h-1<(~)] 

4 

r.n:e C..,_(~) - nMHHoM ~ cTeneHH no t' . Ha Be,n:ymeii T:paeKTO.PHH 
_pacnMO'1t0HH n_pocrue IlOJilOCa. Ha ,n:oqe_pHHX - IlOMHMO JI.POCTllX - HMeIOTCJI 
Ta.Kllte KpaTHHe IlOJilOCa. He'1tMaT~HHe IlOJilOCa-n_pe.n:RH (KOTO_pHe BO3HH
KaIOT B aMII.7IHTy.n:e BeHeQHaHO JI.PH BHXO.D:e aa .PaMKH Y3RO.P03OHaHCHOrO 
n_pH6~HllteHIDI) B .D:yaJII,Hoii aHBJIHT:irqecRoii MO.D:MH oTCJTCTByroT. 

Ma T:pe6oBamm KO.PHeBoro noBe.n;eHHH aMII.7IHTy,IJ;l:l B6~3H no_pora Me
,n:yeT no_poroBoe noBe.n;eHHe T_paeRTo_p:mi (§3) 

(t-t )o<(iJ+1/2. 
J~o((.f{~o ic1-"ty,t-) ' 

6~3ROe R qio_pMe, T:pe6yeMOii Teo_pneii $, - MaT_pHD;l:l H IlOT0HQHBJ!bHOro 
_paccemnm. 

B §4 HCMe,D;OBaHa l'.P!l,HHUa cneRT_paJ!bHOH qiymw;mr. ,UBoiiHasi: r_paHmi;a 

(Il_pHJI0'1t0HHe 2) ' on_pe,n:eMeMaH Y.PaBH0HMMH (5) 

I 
I 
I 
I 
I 

J6t--l
l 
I l 

41-- - .,.... ·-- -----

4 15 ~ 

(<;,-4 )(t-i ,)= 6~, 

(~-H)(t-4)-= tlf, 

PKc.r 

(5) 

(_pacceHHHe nceB.n;oC.KaJIHI)HllX qacTmi;), 
BO3HHRaeT B .D:yaJII,HOii aHBJIHTJiqeCRO:li MO.D:~ C .D:BywI MaraeMHMH 

. f1 1/ic ,.cc.~•>-1(-t-,c,"-t➔"J- -1 l 
D~~):i~l~J" Cf J +ls~t) J, 
r.n:e~-~(-1-x), ~=J1~x+LtdL, ~ ~s,t, 
a ~ 1 n d.l. - HeKOTO.PHe nocTomnrne. B aToM na_par_paqie o6cYJR,D;aroTCH 
TB.Kllte ,n:_pyrHe BO3MO'1tHOCTH BBeAeHIDI .D:BOHHOii r_paHHD;l:l cneRT_paJ!bHOH 
q>YHRQHJI. IloBe.n;eHHe CaMott cneRT_paJ!bHOH q>j'HRIUl:H B6~3H r_paHHD;l:l 
on_pe.n;MHeTCJI 3HaqeHHHMH T_paeRTO.PHii Ha no_pore. B Myqae _paccemmH 
nceB,D;OClt8JI.lI])HllX qaCTHIJ; OHa :HMeeT BH.D: 

. J... l . 1 r+i+l. 
~l~;c)IV ls-soXt-45o)-4so J ' 

rAe r 11 ~ - 3HaqeHHe _peaJ!bHOii qaCTH T_paeRTO_p:mi Ha ne_pBOM H 

BTO.POM no_pore, COOTB0TCTB8HHO. 
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HcCJie,noBamre J - 1TJIOCKOCTH (rJiaBa 2) npe,ncTru3JIJieT muepec c 

TO"IKH apemm np~na aHaJillTH"IlIOCTH II po,na, KOTOpHH HaJiaraeT onpe,ne
JieHH,Y]O CB.fl3l, Ha CTpYKTYPY CHHI'Y.IDII>HOCTeii 8MIJ.7IHTy,ml paccemnm B 
3HepreTHqecKott llJIOCKOCTH H llJIOCKOCTH yrJioBoro MOMeHTa. IlpHBe,neHHHii 
B §4 8HaJm3 llOKa3HBaeT, qTo BCe llOJilOCa B .IJ;yaJII,HOii aHaJIRT~ecKOtt MO.IJ;e
JIH llOJIHOCTl,IO pe,Il;llteayeMH H Jielita.T Ha OCHOBHOii H ,noqepHHX TpaeKTOpH.HX. 
KpoMe 3THX ,IJ;BIDitymn:xcsr llOJilOCOB B MO,IJ;eJIH npHCYTCTBYJOT ( §4) qiHK<:in:poBaH
IIHe llOJIIDCa • .llpyrn:x oco6eHHOCTett B j - llJIOCKOCTH HeT, eCJIH TpaeKTO
pHH Pe.IJ;llte y,IJ;OBJI9TBOPJIIDT ·aCHMrrTOTHqecKoMy orpaHn:qeHHIO 

lo(({)I ~ 0 ( t_,f+ft~, E>O. 
1+l➔ o0 

ECJIH xe TpaeKTOpHH y,n;oBJieTBOpSIIDT TaKXe orpaHn:qeHHIO CBepxy 

lcx(t)f ~ O(Kv, 
rt,.,.o-

To aCHMrrTOTHKa 8MIJ.7IHTY,ICl,l ITOJIHOCTl,IO onpe,neJIJieTCJI CHHryJIJIPHOCTJIMH B 

. J - llJIOCKOCTH ITepeKPeCTHOro KaHaJia. 
CTPYKTypa CHHryJIJipHOCTeii ,nyaJII,HOii aHaJIHTHqeCKOii MO,IJ;eJIH B llJIOC

KOCTH npimem,Horo ITapaMeTpa H3~P,Ha B §§ 6, 7. TaM, B qacTHOCTH, ITOKa-
38HO, qTo npimeJII,HM a.MIL7IHTy,IJ;a ~(s,-') He HMeeT ITOJIIDCOB ITO ~ 
npH / .(, / > 0 . Ha ITO PO re, B OTJIH~e OT ITaprma.m,Hoii 8MIJ.7IHTY.n;H 
a.t ( S) , npimeJII,HM aMIIJIHTy,na 38.BHCHT OT. IToporoBoro ITOBe,neHHJI 

B 060HX K8HaJI8X: . ( f2 ) 

:llK-l ts, t) ~ WF r(a1(t,)'- II. f ( r;~~t1'~-t f t~(s, 
~➔~. 

i{f;) k. ~, )Jiw.o( ~.+t1)a· J\1<,c< (s.+f lst.} 
B rJia.Be 3 rrpH HCCJI8,Il;OB8HHH aCHMITTOTHqecKIDC CBOiiCTB ,IJ;yaJII,HOii 

aHaJillTHqeCKOii MO,Il;eJIH 6UJIO o6HapyxeHo .IJ;Ba rrp~ITHBJII,HO HOBIDC SIBJie
HHJI: 

I) Pea.m,Hasr qacT1:, TpaeKTopHii Pe.IJ;llte orprumqeHa; 

2) B .IJ;yaJII,HOii a.HaJIHTHqecKoii MO,IJ;8JIH COBMeCTHMU pe,Il;llteBCKM H 
8.BTOMO,IJ;8Jll,HU8 aCHMITTOTHKH, 

6 

;' ,,,_. 
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AcHMIITOTHqeCKOe llOBe,IJ;eHHe .IJ;yaJII,HOii aHaJIHTHqecKOii MO.IJ;eJIH, KaK H 

ee aHaJIHTHqecKHe CBOiiCTBa, TeCHO CB.fl38HO co CBOiiCTBaMH TpaeKTOpHii, 
ll'.CITOJil,3yeMHX B HHX, 113 Tpe60B8HHJI pe.IJ;)lteBCKOii acmmTOTHKH B,IJ;OJII, BCex 

Hanpa.BJieHHii Ha ~H3H'!eCKOM JIHCTe S - llJIOCKOCTH (B TOM qirCJie H 
;rr.nsr JIID6mc 3HaqeHHii ~ H t B o6JiaCTH S - KaHaJia) CJie.nyeT 
orpamrqeHHe CBepxy Ha POOT TpaeKTOpHii, a HMeHHo (§I): 

{o((sv~~s 1 ~ ~~o. 
l$I_.._ · 

(6) 

ECJIH TpaeKTOpHH y,noBJieTBOPJIIOT orpaH~eHHIO (6), TO aMllJIHTy,na (4) 
HMeeT acHMrrTOTHKY o<(f) 

1)(~,t{~}-r•> G(+), 

G, .( J.)-f J ~ l'-a1H)-t { (- J~ 

0 
ECJIH IT0Tpe60BaT1:,, qTo6u a.MilJIHTy,na y,noBJieTBopHJia npe,ncTaBJieHHIO 

M8H.IJ;eJI1,CTaMa c KOHe'l'.flrnM ql{CJIOM BU~TaHHii, TO MH npH.IJ;eM K 60Jiee 
XeCTKOMY Ol"paHHqeHIDO, a HMeHHo: peaJII,HM qaCTl, TpaeKTopHii He MOXeT, 
OCTa.BMCl, llOJIOXHTeJII,HOtt, paCTH CKOJII, yro.IJ;HO no a6cOJIIDTHOii BeJIMtmHe 

Re.o(ls) ~ ~- (7) 
$ ➔.-

YCJIOBHe (7) rrpHBO,IJ;HT K Ol"paHH'IeHHIO Ha MaKCHMaJil,HOe ~CJIO pe30H8H-

COB. Hx KOJIHqeCTBO onpe.ne.mteTCJI MaKCHM,YMOM Re.oe (~) . B KaqecT-
Be pe30HaHCOB MOXHO HHTeprrpeTn:poBaTI, TOJ!l,KO Te ITOJIIDCa.8MJIJIHTy,ml, 
KOTOpue JI8lltaT Ha BOCXO,IUilll8M ~aCTKe peaJII,HOii qacTH TpaeKTOPHH, Oc
TaJII,HUe llOJIIDCa ·c poCTOM HOMepa 6UCTpO y,IJ;aJIJIIOTCJI OT BemecTBeHHoii 
OCH H ITO OT,Il;eJII,HOCTH OlllYTHMOro BKJia,na B aMITJIHTy,n;yHe ,IJ;aIOT. 

B o6JiaCTH ~ClfPOBaHHmc yrJIOB paccemnm ,Il;ya.1l1,HM aHaJIHTHqe
CKM MO,IJ;e.JII, C KOpHeBOtt TpaeKTOpHeff o6Jia,naeT (§3) OpHpOBCKliM ITOBe,ne-
HH8M: . . 

]J(~;l-) ~ ~f (:-c.ft+i ~Iii), 
~ ... oO 

Y-t- .eo11,t . 
He COBMeCTm.rn:M C COBpeMeHHUMH rrpe.IJ;CTaBJI8HHJIMH O KBapKOBOtt CTpYKTY
pe B,nPOHOB, 

B §5 llOKa3aHO, qTo Ha6JIID,naeMoe Ha OllUT8 8.BTOMO,IJ;8Jll,H08 llOB8,IJ;8IDI8 
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t .-.s-NJ(e) 
,ItOCTlilltl!MO B .nyam,mnc a!IaJlllTH'i8CKmC MO,It8JIIDC IIpH HCIIOJU,30Ba!IHH B HIDC 

i'paeKTopml, o6Jra,narommc JiorapH!pMH'i8CKO:li aCHMIITOTHKOtt 

Jo((+),~ ~o' ~lff. 
Iii➔ .. 

IlpH 3TOM acm.mTOTWi8CK08 BHpallt8HH8 ~ ,ItyaJII,HO:li aMITJmTY)ll:1 HM88T 

mm: 

l)(~;l)s~oo ~\1 J(e), 
r.ne 1/t-•c.out 

n =0~(2.~ ), 

KG)-t,-;.;408+ h• l~+~f),r;.;5~ +~+~r~sf J 
, B paMKax .nyam.Hott a!IaJilITH'i8CKO:li MO,It8JIH rJia,nKSJi mueprro~ 

M81KJJ.Y p8,It)lt8BCKOH H aBTOMO,It8JII,HOfi 06JiacT.m.m CBO,ItlITCJI K CmmlK8 Kop
HeBofi H JiorapH!pMH'i8CKO:li i'paeKTOpml. IlpOCTettmee pemeHHe npe,ItCTaB-
JISI8TCJI B BH.I(8 'PYHKinm ·· · 

) 
o . { + Ja lfo~ -·t 

ot1t =ot(O)-~ VY\ . . fto , 
\ u ◄ +1 to (8) 

co.neP?Jtrulle:li. rroMHMo HHTepcenTa o<(o) H nopora T0 .ItBa cBo6o:n;HIDC 

napaMeTpa: ~ H O . Ta.KruI i'pa8KTOPIDI BOCIIpOH3BO,ItlIT .mrn:e:ltml:li 
(npH-t<< -t-. ) , KOPH8BO:li (npH i-Nt o ) H JiorapHipvmliSCK:mi (npH 

-t>>-t~ ) PSJmMH, Tpe6yeMUe CBOilCTBSMH .nyam:,uo:li MO,It8JIH H corJia
CHeM C ,Itamru:MH OIIl:lTa. 

IloKa HST OCHOBrurmi cqHTaTI, TaKyx> CB/I3I, M81KJJ.Y 11Mlll'KOH11 H "xecT
KO:li" 06JiaCTSIMH 8,ItlIHCTBSHHOii WIH O,ItH03Ha<moii. EOJI88 Toro, 3TH 06-
JiaCTH MOlltHO pa3,It8JIHTI, 1 TaK KaK P830Ha!ICH08 H p8,It)lt8BCK08 IIOB8,It8HH8 
BMnJrnTY.Dll (4) OIIp8,It8JIJ1IOTCJI OKpeCTHOCT.m.m HHTerpa.na B6JIH3H O H I H ·.· 
IIpaKTWi8CKH He 3aBHCJIT OT IIOB8,It8HIDI IIO,llllHTerpam.Horo BHpa.Jlt8HHJI 
B IlpOM8'1tYTo<mott o6JiacrH X ~ ½. , onpe.ne.runome:li rroBe.IteHHe aMIJJm

Ty,llll IIpH <pHKCHpOBamrnx yrJiax pacceJIHIDI. 
.3Ta npo6JreMa po,ItCTBSHHa H3B8CTHOii 3a,n;aqe 06 HHT8PIIOJJJIIUIH 

M81KJJ.Y P830Ha!ICHOH H p8,It)lt8BCKO:li o6JiaCTJIMH. OHa 6Wia B CBOe BP8Mll 
perueHa C IIOMO!llI,IO np:inmmra ,ItyaJII,HOCTH, IIpOTHBOIIOJIOlltHOroKoHqemum 

8 

' ~ 

• ' 

HHTep<pepemmoHHo:li MO.IteJm, corJiacHo KOTopo:li 8MILlIHTy.ny pacceJIHHJI 

MOlltHO pas6HTI, Ha .ItBa CJiaraeMHX. 

A
(. :\ (.S) (-4:) . 
~f}~~ (~~)+/\ (~;t) (9) 

A(!.) 
TaK, 'ITO BC8 pe30Ha!ICH IIO S (rro t ) CO,It8pJitaTCJI B 
(B AH) ) , a npH CTpeMJieHHH o.ItHo:li H3 nepeMeHHWC {B.ItOJII, JII06oro JIYlJ:a 
Ha <pH3WieCKOM JIHcTe) K 6ecK0He<moCTH Al") H Alt> y.noBJieTBOpJIIOT 

YCJIOBIDIM At"=') o(, 

. lt\ "'~ 
\ ~\ ➔ o••, t -<\>~c. ti l~) 

5~ ~o 

. {¥'A_(+)~ 0 

\t\~o0l ~-~u.J:('. A.(_~)---td.. 

IIpH JII06HX N . 

B §6 ,ItHCC8PTauHH IIOKa3aHO, 'ITO B03MOlltHOCTI, pa36HeHIDI a.MIIJmTy

,llll (4) ua HHT8pql8pemmoHHHe CJiaraewe 3aBHCHT OT IIOB8,It8HIDI i'paeKTO
pml, HCIIOJII,3yeMIDC B Hett. B CJIY'lae i'paeKTopml C aCHMIITOTHKOil 

o(l~) ~ -r (-i;)~ 1tt-i )Jr 
,ItyaJII,HM a!IaJlllTH'l8CKM MO,It8JII, HS .nonycKaeT HHTep<pepeHqHOHHOro 
IIp8,ItCTaBJI8HHJI (9), T.e. OHa 11 'IHCTO ,ItyaJII,Ha", eCJIH napaMeTpH i 
H r y,D;OBJISTBOPJIIOT O,ItHOMY H3 YCJIOB:mi 

a) i = 0 > 0 '- ~ ~ ,t ·, 

6) ~,:¾., F o, 
rrepBoe H3 KOTOPHX COOTB8TCTBY8T paCCMOi'p8HHOMY BHllI8 8BTOMO,It8JII,HOMY 

IIOB8,It8HIDO aMIIJIBTY)ll:1. 
TaKHM o6pa30M, B pe3yJII,TaTe aHaJlll3a, Bl:l!IOJIHSHHOro B rJiaBax 

I-3, IIOJIYlJ:8HH ,ItOBOJII,HO }K8CTKH8 orpaHH'leHIDI Ha <popMy i'paeKTOpml; 
IIpHB8,It8H npHMep <pymm:HH, y,I(OBJI8TBOpmo!l!8ii aTHM orpaHH'leHHJIM. CB0-
60,ItHHe rrapaM8i'pH B He:li MOrYT 6HTI, Onp8,It8JI8HH H3 cpaBH8HIDI C OIIl:lTOM. 

TJISBa 4 noc:a.mneHa o6o6~emm ,ItyaJII,Ho:tt aHBJmTH'leCKOff MO.ItSJIH 
Ha MHorol!aCTZlJ'.Hlle npo~eccu. 

N- TOlJ'.8lJ'.HM aMIIJIHTy.na HM88T BH,I( (§I) 

9 



r.ne 

AN-r.n d~ •. (_◄ )fl (?P)-o((sp,it)-1 
. 0 3=1 ,4 \1 p \: ~ ' 

•-i-1 J~,u ~.,~i ; ~=2.,~~-:·, N-J.; a-=3, ... , /1-1. 
P npo6eraeT BCe napu mmeKcoB (" d ) Mrumem,cTBMOBCKHX Ita.HaJIOB, a 

c. •• -' b + b + + b ).I.. IlepeMeHHaJI ~p y;noBJieTBopJieT yCJioB:mo ~,d-\.r' 1i+, ··· rl 
2.n.-:-1- ni!p) ... ~ 

r.ne P Ka.HM, MaJII>HID! p • B 3TOM naparpa.qie paccMoTpeHH Ta.Kllte 
aJII,TepHaTHBHHe qiopMH 3aIIBCH MHoroqacTwmott MBJII,HOff aMIIJIHTY'AH. 

AHaJIHTHqeCKHe H aCHMnTOT~eCKHe CBOfiCTBa Mo.neJrn: no.npo6HO HC
CJie,n:OBaHH B §§ 2-4 Ha npHMepe IllITHToqe~ott qJyHKIU'IH 

~ ,1-)( ) 
-1 A Ja<(S411>t)•1 _o( 4:,.1.\> -1 

,1 J .L .! ,1-~ 1-'ICa--AJ,,,.J=j~~ )( ~~ [tHa>il 
-oefc._. ~)--1 -oe'~~ '1)-1~ j-°'~", i-Jt-a,)- ~ 

~-): ~'41,1-lta, (f) \: 'O 4-Y:'1:: > 

li1-la)31 . 1:~ t . 
r.ne i==r12. '1 - Z,r, . B 3TOM naparpa.qie co.nepJKaTCJI TaI<l!te npHMep1,1 

) JJ . 
3KCKJII03HBHOro OllHCa.HIDI Heynpyrroc peB.KllHH C IlOMOIIlI>ID MaJII,HOH MO-

.Il;eJIH. 
3HaqHTeJII,HID! HHTepec npe.n:CTaBJI/IlOT O,n:HoqaCT~HHe HHKJII03HBHHe 

pacnpe,neJieHIDI, ceqeHIDI KOTOPIDC CBlI3aHH c IlOMOmI>ID o6o6meHHott OITTH
qecKOH TeopeMH c mecTHToqeqffOH aMITJrn:Ty.nott A~. B §5 B paMKax 
pasBHBaeMOH B .n;HccepTa.IJ;HH MO.Il;BJilf BHqHCJieHH HHKJII03HBHHB. ceqeHIDI B 
pasJIH'IHIDC· KHHeMaT~e CKHX o6JiaCTJIX peB.KllHH ~ + .! ~ t. + X . t 

Bo qJparMBHTa.IJ;HOHHOH o6JiaCTH, !. ~ - 1 ~ _. 00 1 "- - - - 1 MJs > 
t" - qJHKC. , nOJiyqeHO B!lpaJKeHHB 

E cA~ -- 50((•)-1 rntt ) . 
,,(3 p - '';' ~ ) ~ ' 

OTJIHqaIDmeeCJI OT ysKOpe3OHa.HCHOro npH6JIIDKBHIDI BH.n:OM cpymanm ¢(.t, ~). 
B o6JiaCTH npe,neJII,HOH qJparM0HTa.IJ;HH, OTJIHqaIDmeHCJI OT npe.nu,nymett 
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.nonOJIHHTeJII>HHM yCJioBHeM MA _, 0 , Ta.Kllte noJiyqeHo smHoe B!lpruite

HHe MiI ceqeHHJI, OTJIHqaIDmeeCJI OT ysKOpe3OHa.HCHoro npH6JIID!tBHHII sa
BHCHMOCTI,ID OT t-. 

Oco6HH HHTepec npe,ncTaBJJHeT pacnpe.neJieHHe qacT~ B ~eHTpaJII,
Hott o6JiaCTH

1 
~---,M2-oa ,t ... -oa, CA. ..... , TVr.• t+ht~:lccU>ttlt-) . 

.IT,Jm CJiyqali KOPHBBIDC TpaeKTOpHH 3.Il;SCI, nOJiyqeHO B!lpruiteHHe: 

a) npH /k.. <: ~~ : 
-'M1 . 

E Jf, c<(o)-1 -'lct ~4 'M K¾ n ) . 
- i::: $ K ~b - t> " ~'t 1 J1; _ r Q 

6) npH Ji< >> 'J ... ..,.A111 : 

(IOa) 

I · f 
"'(t o((0)-1 _1/c ~ E 'if 0<S k 

8 .e,,.~(:-40./M; K ~.e...a,)- (!06) 

3KcnoHe~aJII,HOe y6HBa.H:ne ceqeHIDI IIPH MaJIIDC p J. (HJIH K 
COOTBBTCTBYST .Il;HqJpaK~OHHOMy nnKy B ynpyroM pacce,dum. IlpH 60JThIIIHX 

P.1. , O.n:HaKo, o,n:HoqacTwurne pacnpe,neJieHV.H CTpeMR:TC.fI K MacmTa6Ho
m/.sapHa.HTHott qiopMe 

E J~ _,_ _,.,F( ) Fr a, c.o ..... f i. l( .I. J 
x.L :/2. r.L 

'1s' (II) 

CJie.nyIDmeH H3 KBapK-rrapTOHHOH MO.Il;eJIH H no.n:TBBplK,ll;aeMOH OllHTOM. ITpH 
3TOM MaCmTa.6HaJI HHBapHa.HTHOCTI, MO~BT HapyuraTI>C.fI Me.n:JieHHO MeH..fIJOmell
C.fI qiymanmli f ( t:,J.) . Onpe,neJI.1IeMHH H3 onHTa noKasaTeJII> cTeneH11 N 
YMBHI>maeTCJI C pie TOM iJ,L. II, ITO-~OMJ, npH6JIIDKa8TC.fI K npe,ncKa-
3HBaeMOMy KBapK-rrapT0•11 MO.Il;BJIRMH acHMIITOTHqeCKOMY sHaqeH:moN= 4. 

B §6 Bl,IqHCJIBHO O,n:HoqacT~Hoe pacnpe.neJieHHB IIPII 6OJII,IDHX l»J. 
IIPH IlOMOIUH ,nyaJII,HOtt a.HaJIHTHqBCKOll MO.Il;eJIH C ~orapHql'.lllqecKOH TpaeK
TOpHeil.- IloJiyqeHO B!lpaJKBHHB 

,(~ M -N n Er, Ot ~ c '1- x .L) ri. ~ ;i. , (12) 

r.n;e M:A+t.1"=Cr,+1,)~ a y - napaMeTp, co.neplK81UHHC.fI 
B TpaeKTOpHH. TaKHM o6pa3OM, H3 MaJII>HOH a.HaJIHTHqecKOH MO.Il;BJIH 
CJIBMBT BH.n MacmTa6Ho-HHBapHa.HTHOH <IiYH~H F(XJ.), a Ta.IOKe 
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I, 

i 

! 

JIOrapHqM!'IeCruni 88KOH OTKJIOHeHIDI OT CKeitmmra. B OTJIH'l:He OT KBapK

napTOHHO:li MO.lleJIH, CTeneHH M H N s,I1;ecI> crurnrurn. l!HCJio N sra
JIIIeTCR CBO6O;mruM napaMSTPOM Hero MOlKHO onpe,Il;eJIHTI, H8 KBapKOBO:li 
MO,Il;eJIH. 

KaCMCI, npHMeHeHIDI MO,Il;eJIH K peaJII,IillM nponeccaM, OTMSTHM ,Il;Ba 
o6cTORTeJII,CTBa: 

, a) Ce-qeHrur (IO) H (I2) "noJiy-qeHH H8 O,Il;HO:li aMIIJIHTy,n;ll, HO npH 
pasJilf'IHWC 8Ha'IeHIDIX l>.1. H, CJIS,Il;OBaTeJII>HO, pasHIDC pel!tllMax IlOBe.ne
HIDI TPaeKTopH:li. IIoaTJMy, KaK H B CJiy-qae ynpyroro pacceRHrur, ·HcnoJII>
soBaHHe·TPaeKTopH:li THna (8) noSBOJIIIeT e)UllrnM o6pasoM onHc1maTI> 
nponeccH c MaJIHMH H 6oJII>mHMH ;~ • Ha6JIJO.ItaeMoe Ha oITHTe y6ID3aHHe 
agxpeKTHDHo:li cTeneHH N CBRsaHo c nepexo,Il;oM OT aKcnoHeHD;HaJII>Horo 
K CTeneHHOMY pelltllMy B ce'IeHHH. 

6) B MHOrO'IaCTWIHIDC nponeccax, B npHHD;Hne, <pHrypl'lpyroT TS Ee 
TPaeKTOPHH, 'ITO H B ynpyrmc nponeccax. aTo IlO8BOJIII8T e)UllrnM, o6pasoM _ 
onpe,Il;SJIIITI, H JTO'!HRTI, CBO6O,Il;HHe napaMSTPH IlO,Il;rOHKO:li K pas.lIH'!lfilM 
peaxD;IDIM • 

rJiaBa 5 nocBJillleHa BonpocaM .Il:H@aKD;HOHHoro pacceRHIDI ·a,n;poHoB. 
B §I3 onpe,Il;eJieHa MO,Il;eJII, ynpyro:li ,Il;HqJpaKD;HH, OCHOBaHHM Ha 

npe,Il;IlOJIO'1t8HHH O TOM, 'ITO BaKYYMHM oco6eHHOCTI, SIBJIReTM IlOJIIOCOM 
BToporo IlOpSI.Il:Ka, JISJKal!U1M Ha TpaeKTOPHH, qJHKCl'lpOBaHHO:li .Il:YaJII>HO:li 
MO,Il;SJII>IO. 0TM8THM, 'ITO B PaMKax ,llya/II,HO:li· MO.lleJIH ,Il;Hq!paKD;HOHHyro KOM
IlOHeHTy paccMaTPimaIOT OT,Il;eJII,HO OT pesOHaHCHO:li. 

.AMrr.7rn:Ty,u;a pacceRHrur srurn:cID3aeTM B BH.lle 

A( .. ;!-)~ 1[-e'~ GC.t)C«-+M" ]= 

•lfo( --e' 2(e1+l~t&'c.c)I~+<P(al)t(a.+l$)- f ci>c.t)J, 

A-.(o1.)= 6(,d = J Jo< 6.
1

(.t)+ (. 
"'fJ . &'Cot.) - Ga'(e1.) 

r.lle 

, 
~pMa TPaeKTOPHH H BHtJ:eTa, npocToro nOJIIOca, cl(.f.) H 6(.t) 
(KOTopue, BOo6me roooPR, B pe)tJ!tl'ICTmte JIBJIJIIOTM npolISBOJII>HHMH 
qiymai;run.m) saHMcTBoBrurn Hs .Il:YaJII>irott aHaimTH'l:ecKOtt Mo,Il;eJIH: 
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(I3) 

1 l<{ol-i) A> ) A -~(ol-i) _. O 
Gi (d.)==ce , 'i'(ol ""'K + oe.e > ~-I'-~' K=~t, 

,1 + ~: Jti-t" 
ol.=c,1..(t)=d(o) -1~.ev. Hf' ft, . 
CJxe,Il;CTBHJi MO.ll9Jlll cpaBHHBar>TCR C 8KCJI8PHM9HTaJII,Hl:IMlI .llaHHl:IMll 06 

ynpyroM pacCenHHH npoTOHOB llplit aHSPI'WiX yCKOplitTeJiett HI>Ba, ~ei-,HJia6, 
u ItEHI- 1 SR. ( puc. 2 ) , a TaRlle pp -pacceJ1HHH, no.nyqeHHHMH Ha 
KOJIJlaff,nepe 5P5 ( ~ = 540 I'aB ) • 8,Jtec:& BIUIB,It BTOplittnmX pe,JtieOHOB 
MaJI lit Ha6JIJl,ltaewe RBJI9HHR ,miqipaKD;HH C xopome:ft TO"IJ:HOCT:&ll OilHCHBallTCR 
O.llHO:ft aMIIJIHTY.llOft (I3). 

~'~ 

i ~ 
j 
'--" 

~ ~ ~- a 
~ ~ • 

-~ 

~ w 

~ 

.Js-53 TsB 

PHc. 2 

,f 2. ·! "i 5' ,; i t 9 40 · 

-t (rsB2) 

B § 3 IlOJiy'l:9Hl:I npe,Il;C:ita8aHHR MO,I1;8Jm: a) aHepreTHtJ:9CKaSI SaBHCH-
MOCT:& JIOJIH'oro ce-qemw: <l"t- ; 6) JIOB9.ll9HH9 JiapaM9Tpa HaRJIOHa .llHqJ-
paKD;HOHHOro KOHYCa B(s.;t-) H B ) OTHomemtn ,Il;e:ftcTBHTeJI:&HO:ft K MHH
Mott -qacTH aMJIJIJIITY.llll paoceJIHHJI 3 (!>1+) · 

a.). . 

6t=. 4:J"-' A(s,o)=9:rc (.t t ~ )I~+ i-t (a.+ '5)]. 

H3 JIO.llrOHKH-K .ll~M JIOJiytJ:8Hl:I SHatJ:9HHR.CBO6O,'IUlllX napaMeTpoB:_2 
C\;, = 3,37 (raB) , -t=,I, ),. = 0,06, c:.. = 5.,97 (I'aB) 

6
> B(~;t)= ;!_(R !)= ~+ f{~+)~Ca.t~s)> 

I II /. I 
r,Il;e B0 =Jal ~ (ot)/6.(ot). · 
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iI1YlIBlU1Jl F(s;l-) y61rnaeT :e cTpeMHTcsi np:e s~ QC K I. TaRHM 06-
pasoM, SaMe~eHHe Jiorap:e@,m11ecxoro pocTa naPaMeTpa HaRJIOHa, Ha6JID,Itae
Moe Ha OIWT8, CBH,lt8TeJII,CTBY8T B llOJil,Sy pasBmiaeMOI MO,IteJIH ,ItHq>pamum. 

IIapayeTp HaRJIOHa ,ItHq>~omroro KOHYCa SSBHCHT TBXZe OT t- . 
8TOT aq>q>eRT Bllepm.e 6HJI 3aM81JeH H HSMepeH B I97I ro,Ity Ha BCTP81IHHX 
ny'IJRSX ycxop:eTeJISI I$ R. :e. He.n;aBHO no.n;TBeJll!JteH .n;ammMH KOJIJial
.n;epa pp• B ,ltHCCePTaIUm llOKa3aHO, 'IJTO HCKp:eBJieHHe ltOHYCa CBSISaHO C 
2 - llHOHHHM noporciM B. \- - ruwa.ne. Ilp:e 8TOM ,ltJISI Ha:KJIOHa llOJiy'IJeHO 
BHp8llteHHe 

B(5t)= {i(+)~tCs), 

KOTOpoe HBJUi8TCSI o6o6~eHHeM reoMeTp1!1JeCKOro CKeftn:eHra. 
B) .ItznOJil>, B OTJI1!1JH8 OT npocTOI'O llOJillca, CO,Ite.PJKHT llOJIOl!HT8JII,HYJ) 

B8Dl8CTB8HHYll 'IJSCTl>. Ilo.n;orHSB napaMeT.Pll C.. , I- , ~ :e .(, K 
,ltaHHllM O llOJIHOM ce11eim:e, MOllHO Tenep1, BH1IHCJIHTJ, OTHOmemxe ~ (s, 'f-) 
IloJiy11eHHoe B ,ItHccepTau:e:e BHpallemxe 

Jr ~5-r . 
(~o)._ Q.e. A-(s,o) = i ~- '11rt.(~+0vt)~rc1-r> 

~ J),,..A('=-,o) -1+~-l(Cl.~,s) 

HaXO,ltHTCSI B corJiaCH:e C HM81llllHMHCJJ ,ItaHH!lMH • .unH KOJIJiaftl{epa llpe,ItCKaSH
BaeTCSI SHa"leHHe ~ ( € = 540 rsB ) = 0.,07. OTMeTHM, 'IJTO peaJil>
HaSI 11acT1> aMIIJIHTY,llli CO,It8PJ!HT Tal<lle BKJia,lt BTOp:e'IJHllX TpaeKTOp:eft Pe,Itllte, 
KOTO.Pllfl 6HJI BH"lHCJieH HS ,ItaHHHX O pasHOCTH A~t-(S"t(tli)-'<St(J,f) = 
~!>-r. r ' 

Mo,IteJII, (I3) npHBO,ltHT K noSIBJieHHll B ce11eHHH ,ltHq>paKIUIOHHOrO MHHH
MYMa, Ha6JID,IUleMOro Ha OIWTe. MeX8H1!sM ,ItHq>~omroro M:eHHMyMa He sa
B:ec:eT OT q>opilll TpaeKTOpH:e. B CJiy1Jae JIHHelHoft TpaeRTOPJ!H MHHHMYM ,ItB:e
&eTCJJ no saKOHY 

~ ( A-~~ \ 

t.llt = ol'i< \1+ 1</..t.¾J J 

xapmtT8PHOMY ,ItJISI MO,IteJiel, O6JI8,JtSlllllHX reoMeTp:e11ecKHM CKeWHroM. 
~Hoe on:ecaHHe ce11eHWt BO Beel o6JiacT:e :esMeHeHHSI T Tpe6yeT 

llp:eBJI81J8HHJI llOJIHOft ,ItyaJil>HOft aMIIJIHTY,llli - He TOJil,KO ee acHMIITOTHKB. 
B ,ltHCC8PT81Uffl CO,ItepimTCSI np:eMep Tmtoro OllHCaHHJI • .unH npocTOTH Im 
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s.n;ecl> npeae6peraeM poCTOM ce11eHHJt, MexaHHSMOM ,ltHq>paKUHOHHOro MHHHMY
Ma, Y1!:eTHBa8M JilllllJ, O,It:HH nopor B TpaeKTOPHH. H3 KBapKOBoro c11eTa :e 
llO,ItrOHIW K ,lta.HHliM llOJiy1J8HH SHa"leHWI napaMeTpoB r = 016 (rsB)-I, 
c( = I, (¼-'= 58, c llOMODll>D KOTO.PllX llP:HBO,IUITCSI npe.n;cKaSaHWI ,ItJISI 

,1t:eqxpepem.um.m,aoro ce11eHWI B o6JiacT:e nepe,ttammx 1™nyJI1>coB, noKa He.ttoc
TYllHYll ,ltJISI :esMepeHHJt. 

Ilp:e :ecnOJIJ,SoBrum:e JID6ux ac1™llTOTH11ecKHx MO,tteJieff np:eHLUillHaJil>HO 
BruJUIHM SIBJISieTCSI BOnpoc O npe,tteJie BX npHMeHHMOCT:e. Hs ,ItyaJil>HOft aHaJIH-
TH1J8CKOJt MO,IteJIH CJie,ItyeT o~eHKa 8Ha1JeHHit S,, H t- , npH KOTopux 
HacTynaeT pe,ItllteBCKaSI 

~ l( r.) a0x-p 1.t -t~::: r2. _1+~fto a· V' -1J 

:e SBTOMO,ll;eJil>HM 

~-=r~r t~:i). t,0 -i~~~~~~?), ~=..L 
1+rffi 

ac:eMIITOTHKa. H3 8THX o~eHOK, B 'IJSCTHOCTH, CJie,ItyeT, 'IJTO MaKC:eMaJil>Hlle 
nepe.n;a1JH nMIIYJil>Ca, ,ItOCTHrHYTH8 Ha YCKOP:HTeJie 1 $ R.. , HaXO,ll;SITCSI 
Ha npe.n;eJie llPHM8HHMOCTH pe,witeBCKOff aCl!MllTOTHKH, a c~eCTBYIODUie ,ltaH
HUe no ynpyroMy paccemm11 Ha 6OJI1>m:ee yrJIH Haxo,D;SITCSI BHe aBTOMo,n:eJI1>
HOff o6JiaCTH. 

PasBmiaeMaSI B ,ItHCcepTam!B .It:Hq>Pa!CIUiOHHSSI MO.D:8JIJ, B § 4 HCCJie,ItyeTCSI 
B npe,ItCTaBJieHH:e llpm:teJil>HOro napaMeTpa 

! ls,£). ~ ~Ac sf) 1: t ~,R-) f-t cA R-. ,,.> 
0 

JfHTerpaJI (I4) c aMIIJIHTy.n;oJt (I3) BH1IHCJieH B .n;nccepwrum SIBHO B cJiy11ae 
KOpHeBOft TpaeKTOpH:e oC(t")=ol0 -o/'\~~l'l:-t H paBeH 

Rls,l)= c: 1 ~rll+;i.,~)oloJK~+i;s )(K+ihs)L ( k+ 

+~ S,~)+£-i~~·-err-1:> t_Ko<o)L (;t\'\ sl ~) 1' 
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n c_. ·1r 
ci'"' ~ =- 1M s4 - ~ ' r'Ae 

( #l.. 1. 1)%. .2. t ½. . 
L f,c ')= i+1mr- 1>+of1.C .mbf_.2n, f~+o1~C. ) ]. 

~ ')1> li1+o<'fC}·)¾ I [ x\ 
Illll'l HCll0~b30Ba.wiH 6o~ee C~OlltHOff H peaJIHCTH'iHOff T,Pa8KTOp:im, a Taroite 
Bcea ,DY~HOff aMlIJll!TY.Illl 3TOT HHTer~ Bll'il!IC~eH lllll'16JmXeHHo. 

B np~e~bHOff aMllJll!TY'A8 JIBHO npHCYTCTBY8T aqxpeKT norJio~eHWI 
( C K084XP~H8HTOM a6cop6r(lm ~ ) ll!)H MaJil:lX SHatJemmx " ,a Taroite 

llHOHHM my6a B BMe 3KCllOH8HUHaJII,HOro XBOCTa llPH 60~:&llll'IX SHatJe.HHJIX 
n~e~LHoro napaMeTpa t . 

B mecTOtt r~aBe paccMOTpeHH T8IJMO'AHHaMHtJecKHe xapaxTelll'ICTHKH 
OHCT8Mll a,Jij)OHOB B PaMKaX S - MaT!)H'iHOff ~OIJMYJmpoBKH OTaTHCTH
tJeCKOtt MexaHHKH. B § I YCTaHOMeHa CBJ!Sb Meirm, T8IJMO'AHHaMHtJeOKHM no
T8HUHMOM Q H 8.MllJmTY'AOff paocemms: tJaOT~, 06,PaSYDllDX TeP
MO'AHHaMH1ieceyJJ OHCTeMY: 

-r{S1.~.5l.) ~ f cl.E('l)<rttX~Hl}~~.,,"A s-~ s), = 
N-=J. N1111 \I c 

1 . -i r. ~ ;_ J°'Ee.>£.ft ~£ )l~n) Tzht~("t"+-c+)+c+~ c] + 
.2~ . 

oO ~ 
oO \ -d. - f. <a 1-<o J 

+ i, J olE (4iri) ell<r~pE) \<tw AL"% (He+ )H 'aE "C : 

ti"' 

B § 2 HCC~8'AOBaHa CBH3L ( pac. 3) Mel!!,Ity acHMIITOTH1i8CKHM ll0B8'A8HH8M 

nomtoro oe11emm H CY1118CTBO:ea.HB:E!M IIp8'A8Jil>Hott T8MIIepaT;YI>H T~ 
( OIIp8'A8JIH8MOff Kalt p ( T ... ) = 0 ) • 
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Piro. 3 

s 
IloKaSaHO, 'ITO eoJIR llOJIHOe 081ieHHe H8 y6I:1BaeT ( tJTO COOTB8TCTBY8T 
peBJibHOff OHTY~HH ) • TO OHOTeMa 8,IU)OHOB He HMeeT npe'AeJILHO:ft TeMIIe
,PaTY.Pll, a ypaBHeH.HH COCTOHHIUI B YJILTpape~l/lBHOTOKOtt o6MOTIII TeMne
paTyp HMeeT BM P(T)= k (ot~6'0 )T 6 ( 1iTO oooTBeToTBYeT P(t)= f/5), 
lllll'llieM SHalieHHe Koaqxp~HeHTa k onpe'AeJieHo 1iepes nocTOHHHYJJ KOM-
noHeHTY llOJIHOro C81i8HHH O'o Ill H~OH B8JlYl!t8:ft Pe,ltlle-Omll'YMPHOCTI/1 

o(' • 
B § 3 HOCJI8'AOBaHH T8IJMO'AHH8Ml!1i80KH8 OBOffOTBB. OHOT8.MH a,Jij)OHOB lllll'l 

HaCHII18HHH 5 - MaT~ pe30HaHCaMlil. 0 O'AffO:ft CTOpoHH. Ill pe,ltllteBCKO:ft 
acm.mTOTHKOil - C )U)yrott. ,Il,yaJI:E.HOCTb IIp8.IUIOJiaraeT 31tBllBM8HT
HOCTl, 'ABYX UO'AXO'AOB. B 'AIJCCepTa.IUUI o6cyll1,'/l;aJJTCH ycJIOBM, npH KOTO,PllX 
TaKOe 3KBHB8JI8HTHOe OllHCaHHe HM88T M8CTO. 

B Ilp.lLIIOllteH:im l HCC~8'AOBaHa BOSMOJIHOCTL YCTPali8HHH K,PaTBHX llOJlJJ
COB, CO'A8plltBll!HXCH B ,DYBJI:E.HO:ft MO'A8Jll!. B Il,PMOllt8HHH 2 ,DYa.m.HaH aHaJll!TH-
1i8CKaa: MO'AeJIL npIJMeHHeTCJI K npcmeccy 'JrT - paccemmH. B Illll'IJIOllteHIIIH 
3 paCCMOTpeHa KBapKOBaH MO'A8JIL pooTa a,Jij)O.HllllX 081i8HHI. aztecb C llOMO
~LJJ KOH8'iH03HepreTH1i80Kl/lX 'AHCUepcHOHHHX ll,PaBHJI CYMM YCTaHOMeHa CBJ!SL 
M8l!!JtY CTPYKTY.PHHMIII ~YHia:UIHMH r.Ziy60KOHeynpyroro JI8llTOH-~HHoro pac-
08HHM H llOB8'A8Ki18M a,Jij)OHHllX oelieHHft. IlQKa3WIO, 'iTO HapymeHHe Maclll'ra6-
HO:ft BHBapHaHTHOCTH B r.Ziy60KOHeyupyroM paoce.amm B pocT 8,IU)O.HllllX ce-qe
HH:ft HM81l'l' 06~ lllll'IP0.DY H CBHSaHH C poll1,11;8HH8M "MOPCKHX" KBapKOB. 

OCHOBH!IE PE3YJII,TATH PAEOTH 

I. IlocTpoeHa ,DYaJII,HM BMIIJJl1TY'Aa paoceHHM 8,IU)OHOB, 0~8,ltaDIIM 
~TH1i8CKHMH OBO!CTBaMIII, Tpe6ye.MHMH yc~OBB8M YHHTa,PHOOTB (umpoKHe 

.pesom:iHCH, noporowe BeTB~eHWI, Ma.H.Zt8Jil,OTa&!OBCKaH aHBJIIIITBliHOCTL) • 
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2. Hccne,n:oBaHll CBOftCTBa MO,n:eJm B KOMilJ18KCHHX IlJIOCKOCTHX yrnOBO
ro MOM8HTa ll Il,Plm8JI!,HOrO napaMeTpa. B J - IlJIOCKOCTll ,rtyMI,HaJI aHa
JmTH'l8CKasI MO,n:MI, co,n:epl!U1T KpaTHHe IlOJIRlca, 'ITO, O,JUmKO, He npoTHBO
peimT Tpe60BruumM Teopnn s - MaTPBUU. Oc5cy.l!,ItaeTCH Ta.Itlr.e npone.nypa 
ycTpaHemtJl KpaTH!iX IlOJIRlCOB. 

3.CBOftCTBa ,rtyM:&HOft aH8JIRTll'18CKOft MO.Il:Mll COBMeCTHMl:l C aBTOMO
,n:eJII,HOft acRMIITOTHKOft. IIpe,ItJIOJteHa TpaeKTOPM Pe,IQKe, o6ecneimBaxmtM 
He06XO,J:U!MUe aHaJWTnqecKHe n acBM11TOTnqecKHe CBOttCTBa aMIIJIHTy,l(ll. 

4.IIooTpoeHo N - qacTn'llioe 06061I1e1me ,rtyaJII,HO:ft aHMHTnqecKoff 
Mo,n:eJIH. B!limcneHH ce'leHWr SKCRJI!lSHBHHX H lll:1It1IX)S.HBHHX nponeccoB pac
ceHHHH B mnpoKoM HHTepBMe aaeprntt n yrnoB pacceHHHH. 

5. Ilpe,ItJIO.llteHa MO,n:en:& ,ltRIIOJI!,HOro IIOMepoHa C HeJIHHeflliott TpaeKTO
pneft, KOTO,Pali oTpalltaeT Bee Ha6.mo.ztaewe ~e.HRII yIIpyrott ,ItR~paxxum. 
IIOJIY'leHo cooTHomeHne B(s;l-)=le',t(~) al1(i) , JIBMJlllleeca 06061!(e1meM 
reoMeTpnqecKoro cKemara. 

6. B ,ltRCC8PTanHH co,n:eJ)l!WTCH OIIliCaHHe BllCOK08HepreTnqecKoro 
pp - paooeaHHa. IIOJIY'leHH oneHKH aaaqeimtt S n t , npn KOTopgx 
HaCTYIIaeT pe~eBCKaa H aBTOMO,n:en:&HaJI aC:eMIITOTllKa. 

7. Hafl;IleHa CBJlSI, M8.l!,ItY acHMIITOTll'leCKHM IlOBe,n:eimeM ceqelm:ft peaK
nntt H TepMO,ltRHaMll'leCKHMH xapa.KTepHCTllKaMH CHO.Tew CHJII,HOBSanMo.n:e:ft
CTBYll!lllX qacTnn. 

a. AcHMIITOTll'leCKOe IIOBe.n:eHne IIOJmllX ceqelmft CBJl3aHO IIOcpe,n:cTBOM 
KOHe'IHOaHepreTnqeCKHX npaBnn cyMM C rJIY60KOHeYIIPYI'HM pacceaHHeM 
neIITOHOB Ha a,tij)()HaX. 
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