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OHJWI XAPAKTEPMICTHKA. PABOTU 

. AKTyaJibHOCTb T8Mll orrpe.n;eJIHSTCH BalitHOH pOJlbID nsyqeH:im CrrnHOBhlX 
ajxI:eKTOB B COBpeMeHHOH @,IsnKe aJieMeHTapmrx qacTnu. HencqesaIDIIUJe C 
poCTOM :mepnm CrrnHOBlle 3qxp9KTll CJIYiKaT TSCTOM .rr,JIJI TeopeTnqecKIIX 
rrpe.n;cTaBJielll!il:. KaK IlOKa3llBaeT H8KOM9HHllli OilllT, nsytieHne CrrnHOBhlX 
JUlJieIDIH rrpe.n;cTaBJIHeT aqqieKT1mHiti1 crroco6 o6Hapy~eHRH HOBHX, qacTo 
HeommaHHh!X CBOHCTB KaJm6poBO'!HhlX TeopnHqJYM8M9HTaJlbHhlX B38llMO,Il;9H
CTBllil: ll CTnMyJmpyeT pa3BliTll9 OCHOB Teoplill, 

JllipaK, rrpeMOlilliB CBOe 3HaMeHnToe ypaBHeHne .rr,JIJI CBO6O~OH qaCTli
Il,H co CrrnHOM I/2, rrpo.n;eMOHCTPlfpoBaJI qJYMaMeHT8JibHYID p0Jlb crnma B pe
JIHTllBllCTCKOil: qM3llK9. ,U1I.R: paSBllTHH Teop~ 3JI9!1teHTapmrx lffiCTllU O'I9Hb 
Ba.litHo TO o6CTOHT9JibCTBO' 'ITO arrnapaT' paSBllTllli .rr,JIJI O!IlICamm cmrna, 
OKa3aJICH O6IIUiM, rrpuro~IDII He TOJibKO MH omrcamm C!IlIHa !IBK TaKOBoro, 
HO n .rr,JIJI O6O6~ea:im·sToro IlOHIITM rrpn nsy'IeHHU BHYTPSHHIDC CBOHCTB CHM
M8TpW! 8JI8M8HTapHWC qacT~.OimCaHR8 -OIIRHa Ha OCHOB8 M8T8MaTH'l8CKOro 
annapaTa Teopwi: rpymr JIBWIOCI> npoo6pasoM pa8Jll'['IHWC Teopml: BHYTP8H
HIDC CHMMSTpnfi, ,U1IJI IlpOCTBIDIIefi ll3 HIDC - TeopRR H3OTOlilI'I8CKOrO cmrna 
(I'eH3eH6epr ) rpyrrnoil: BHYTPSHHHX CllMMeTpHfi HBJIHSTCJI $ U (2). CJie
~IOIIU!M maroM CTaJIO paccMOTpeHHe 60Jiee o6~e.lt rpyrrllll YHRTapHIDC CIDIIMeT
pnil: - rpyrrllll SU (3), rrpeMo~eHHoit I'emr-MaHHoM R HeeMaHOM, 'ITO rrpn
BeJio K rnrroTese o KBapKax. BBe.n;eIDie HoBoro KBaHTOBoro qnCJia - IJ;BeTa 
H rroJUlJieane cooTBeTcTBYIOlllefi rpyrrrrll SUl3) .rr,JIJI IJ;BeTHllX KBapKOB 
(EorOJIID60B, CTpyMliHCKRfi, TaBXemmse H xaH, HaMcly) YBOH'I8JlOCb cos.n;aHH
eM KBaHTOBOli xpm,to.n;nHa1'm:KH. C llCilOJlb3OBaHH9M ItePTypclaTHBHHX MSTO,Il;OB 
B KX,U ,Il;OCTllrffYTll 6OJibli!H9 ycnexu npn OCJ'.bHCHSHHH saKOHOMSPHOCTefi RHKJII0-
3HBH11X npoueccoB rJiy6oKoHeyrrpyroro pacceJIHM n .n;p. O~aKo sTa TeOPM 
CTaJIKHBaeTCJI c orrpe.n;eJieHHllMH Tpy~OCTIDIIH ItpH OllHCaHRR 6naapHhlX npo-
ueccoB n CllHHOBhlX sqxpeKTOB. -

E.n;HHIDII oclpasoM OlilIC!:lllaIDT lffiCTllIJ,ll C pasHllMH CilllH8.Mll cyrrepcIDAMeT
pH'!Hlle TSOPHll, B HIDC qiepMllOHll ll 6O3OHll BXO,ItlIT B e.n;HHOM M,YJibTHMeTe -
I:tOMilOHSHTaMlI cynepitoJIH ffilJIJIIOTCH ttaCTllIJ,H C pa:mn'!Hmm SHatteHRJIMH Cllll
HOB, IIpe.n;cKaaUBaeTCJI p,m 'I8CTHU, cpe.n;H KOTOphlX KJIID'ISBYID poJib nrpaeT 
rpaBllTllHO, llMS!Olllee CilllH 3/2. 
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Cmrnomre a@leKTll Barurn ,IJ)IlI rro.rrytJ:emm .11eTaJil>HOii 1mqiopMamm o B3a
ro110.11eiicTBllll 3JieMeHT8pHUX tJ:8CTllU- Oco6eHHO B03poc lIHTepec K CIDlllOBllM 
JIBJieHIDIM B CBfI3ll C IIOJIBJieHlleM IIOJI.f!Pll30BaHHUX IIytJ:KOB ll !.'!llJIIeHeit. IIpn B11-
COKIDC 3Heprrurx: 61IJill OTKPllTll HeoJKH,IJ;aHH1Ie peayJihT8Tll, CBfI38HHlle C rrom:r
Pll38lll'IOHH1I!IIII JIBJieHIIBMll. 

IIoJiytJ:eHHlle peayJihT8Tll CTllMYJil!poBaJill pa3BllTlle TeopeTntJ:eCKl!X 
pa6oT ll tJ:aCTlltJ:HO y~e H81Jll.Ill o6~RCHeHlle. 0.IIHaKO piI,Ii BOIIpoCOB OCTaeT
CR HeperueHH1IM. IIo:ircK OTBeTOB Ha 3TH BOUpocu Tpe_6yeT IIOCTaHOBKll HO
BUX IIOMpll38lll'IOHHUX OIIUTOB ITOBllllJeHHOfi TOtJ:HOCTll C rrpm11eHeHneM IIOM
pnaoBaHHUX IIytJ:KOB ll naytJ:eHM B03MOJKHUX HOBUX <pll3lltJ:eCKHX rrpoueccoB. 

B HacToronee BpeMlI o6cylK,llaIOTCfi (pnaHtJ:ecKl!e rrporpaw.ru HaHOBOM IIO
KOJieHllll YCKOPllTeJieii, B KOTopux 3HatJ:IITeJII>HaR poJII, OTB0,ll;llTM H3ytJ:eHI1!0 
CIIllHOBUX 3~KTOB. CymecTByeT rrporpaMMa IIOMpll3alll'!OHHUX HCCJie.110Ba
Hllli Ha CTporoneMCR ycKopnTeJie YHK B CeprryxoBe. 

0IlllC8HllEl pacceRIDm tJ:aCTlIU q 60JihllJID.UI cmrnru.m RBm:IeTM .I\OCT8TOtJ:
HO CJio;moit aa.11atJ:ei1, B tJ:acTHOCTll na-aa 6oJII>moro KoJil!tJ:eCTBa aMIIJiliTY.n
IloMnMo poCTa tJ:HCJia aMITJillTY.I( '(cTeIIeHeii CB060,Itll) CllTY8Ulm-YCJIO;mReT
M TeM, .tJ:To rrapar.1eTp11aamm He .e.I(HHCTBeHHa - cymecTByeT MHoro aJihTep
HaTllBH1IX Ha6opoB aMIIJillTY.n- IlPll 3TOM IIO.lIBJIRlOTM orpaHHtJ:emm, CM3aH
Hlle C HaJilltJ:HeM y tJ:aCTHU HeHyJieBoro cmma, ~~Te!t3IO!lllle, B qacTHOCTH, 
H3 aaKoHa coxpaHeHM MOMeHTa KOJIHtJ:eCTBa .t(IDIJKemci._ 

3aKOHhl COXpaHeHlIB HaKJia.I(UBaIOT orpaHHtJ:emm rum Ha, tJ:llCJIO CTeIIeHeit 
CB060,rul rrpouecca. (tJ:HCJIO HeSaBHCmllUX 8MIIJIHTy,n)_, TaK ll, 'ITO 6oJiee cy.,
mecTBeHHO' Ha. CTPYKTYPY H IIOBe,neHlle caMllX _aMIIJIHTy,n. lReJiaTeJII>HO llMeTI, 
cpopMaJIH3M, aBTOMaTHtJ:eCKll ytJ:HTUBaIO!llllfi Bee Tpe~oBaHM, BUTeKruOume ll3 
aaKOHOB coxpaHeHruI. Ilpll HaJIHtllm CIIllHa aHaJIHTlltJ:eCKaR CTPYKTypa crrn
paJII>HllX aMIIJiliTy,n (KOTOplle tJ:aCTO llCII_OJih3YIOTM ,IJ)IlI orrncaHM 6llHapHUX 
rrpoueccoB) CTaHOBHTCR CJIOJKHOH. IlOMHMO ococ5eHHOCTSit, KOTop11e HMeJia 
aMITJillTy,na pacceRHM 6eccmrnoBux tJ:acTnU (nx HEl3UBaroT .I(HHaMlltJ:ecKIDm 
oco6eHHOCTmllli),rroRBJIRIOTM .I(OIIOJIHHTeJII>Hlle oco6eHHOCTH, CM3aHHue co 
CIIllHOM (T.H. KlllieMaTHtJ:eCKl!e 6ci66eHHOCTH). 

Oc5umii (1)0pMaJIH3M orrncaHlIB 6HHapH1IX rrpoueccoB C I_Ipoll3BOJII,HID,m 
CI!llHaMll HY.ll(SH ,IJ)IlI oc5oc5mSHM Ha peaJII>Hlle c.rrytJ:all _TeXpe3yJII>TaTOB, KOTO
pue rrpome CHatJ:aJia IIOJrytJ:llTI, ,IJ)IlI paBHUX Mace n HyJieBUX CIDlllOB, T.e. ,IJ)IlI 

rrpouecca, KOTopIDi Momto rrpe,ncTaBHTl> peaKU11eir 

a(m,o,o) + i,(ni,o,o) ~ c( m, o, o) + cl ('('1)1 0,0) (I) 

X B CK06KaX YKa3aHll 3HatJ:smm Maccu, cmma H crrnpaJII,HOCTll COOTBeTCTBY
IOOtllX 'iaCTHU. 
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,IJ)IlI peaJII>H1IX rrpoueccoB 

O.(m11 !»1,~1}+ e (011, Si,,.1) ➔ C (m3, 53 •"-') + ol(r,,t, s,.~,,) 
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Kor.na XOTR 6u O,IUia tJ;aCTUIJ,a HMeeT He!fyJieBOH cmm. IIpI!Hlll'!IlllaJihHOiJ: 
RBJIReTCR aa,u;atJ:a orrncamm B38I1MO.I(eiJ:cTBM 'i8CTI!U co CIIHHOM C ytJ:eTOM 
CTpo:rax 38KOHOB coxpaHeHM. Ilpn 3TOM Heo6xo,nm.m Hail:Tll a,u;eKBaTHill1 
cpopMaJIH3M, KOTOp1Iil: 6wr 6u IIPI!rO.I(eH ,IJ)IlI S.I(HHOro pacCMOTpemm rrpouec
COB rrpn I!poI!3BOJII,HHX 3HatJ:eHHRX MaCCll I! cmrna tJ:aCTllU I! BRRBJieHM 
oc5mnx CmIBOBUX 38KOHOMepHOCTei. 

B 3TOH cnyamm HeCOMHeHHO aKTyaJII>HOH RBJIReTCR paapa6oTKa Ta
KOro rro.nxo.na K orrncamm B38IUIIO.I(eiicTBllH 3JieMeHTapH1IX tJ:aCTUU, KOTOphlii, 
orrupaRcI> Ha o6mue rrpHHlll'!Itll Tsopuu, rroaBoJin,n: 6u rrpoBo,n;nu orrncaHI!e 
Ha6Jiro,naeMUX BeJ!lltJ:llH B rrpoueccax c ytJ:aCTI!eM tJ:aCTI!U c JII06IDl!li 3HatJ:eHM
Mll Mace I! CIDlllOB. 

UeJihIO pa6oTu RBJIRSTM ~PMYJIUPOBKa e.nmioro rro.nxo.na K 11ccJie,noBa
Hllro 6nnapnux rrpoueccoB o rrpoI!3BOJII>HI1MU Macoarm I! OI!llHaMH. Haxm;meHHe 
y.n;o6Horo R3llKa .nJIR aKcrrepHMeHTaJII>Horo 11 TeopeTHtJ:eoKoro HaytJ:emm pac
ceRHIDI tJ:aCTUU. Haxo;;meHllS o6mnx CIII!HOBUX aaKOHOMepHOCTeil B pa3JII!tJ:H1IX 
peaKmmx; oc5o6msnue peayJII>TaToB, rroJiytJ:eHHux ,IJ)IlI MaJIUX anatJ:eHI!ii orrl!
HOB, Ha rrpoueccu C ytJ:aCTUeM tJ:aOTI!U C 60JII,llJID,!ll OIIHHaMll. IlOJiytJ:eHlle. 
HOB1IX peayJII>TaTOB, KOTOPHX HeT ,IJ)IlI rrpocTefimero CJiytJ:aR paoceRHM 6ec
cmn10B1IX 'i8CTHU. l13ytJ:eHlle o6mnx CBOliOTB CIIllpaJII>H1IX aMIIJll!Ty.n; - llX 
KlllieMaTlltJ:SOKOH OTPYKTypu; rro.rrytJ:eHue .nucrrepcuoHH1IX COOTHOllJeHUH u rrpa
BI!JI cyMr.11. JiaytJ:eHlle panes HS paccMaTpI!BaBruuxcR rrpoueccoB ( c yqaoTueM 
(1)0TI!HO U rpaBUTUHO). IloJiytJ:eHI!e MO.I(eJII>HO-He3aBIICHM1IX peayJihTaTOB 
(Hll3K03HepreTHtJ:eCKHX TeopeM, .nucrrepCI!OHHUX HepaBeHCTB TllIIa rrpaBUJI 
CYMM). PaOCMOTpemrn Ha 6aae rrpe.I(J!OliteHHoro (p()pMaJIH3Ma MO.I(eJII>HUX rrpe.n
OT8BJieHnii. 

HaytJ:HaR HOBH3Ha. B ,!(0CCepTamm OTKpUTO HOBOe HarrpaBJISHHe B Teo
Pllll B38I!MO.I(SHCTBUH MeMeHTapHUX tJ:aCTHU - paaBUT 8.I(HH:wi rro.nxo.n Kana
_JIH3y JII06ux 6I!HapHUX rrpoueocoB. Coa,naH · HOB~ diopMaJII!3M e.I(HHoro ornrna
HIDI 6I!HapHUX•.IIpouecooB tJ:aCTI!It C IIpoI!3BOJII,HllMU 3H8tJ:SHlIBMI! Maco ll. CI!ll
HOB. TaKlle rrpoueccu rrpe.I(J!araeToR ol!lloUBaTI> Ha RaUKe BBe.n;eHH1IX B .n;no
osPTamm HOBUX Ha6opoB aMIIJillTy.n; - .n;ncrrspcuoHH1IX 11 .I(HHBMutJ:eoKl!X. 3TH 
aMIIJII:1Ty.D;bl BBO,WITCR C I!OIIOJII,30BaHlleM aaKOHOB ooxpanemm 11 CBOilCTB 
OI!MMeT pHH • 
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Ha 6ase rrpe.n;JIOlKOHHOii rrapar,reTpirnamm BrrepBlle IIOJfytieHll rrpoCThle 

,n;ucriepmmmme cooTnornenu!l II ,n;yaJI1>Hh!e rrpamIJia cyMM ;II.JUI .RWK,ll;Oii cmr

paJir,uoii arAIIJIIITY.IUl dnnapumc ITpoueccoB. BrrepBim .n;oKasaHU HII3Kosuepre

TUtiec1rne TeopeMu ;II.JUI rrpoueccoB c ytiacTueM rrpe,n;cKasHBaeMux: cyrrepcm,i

ueTpueii l!aCTIDJ; - <¥)TIDIO ll rpaBIITllHO. BWIBJieHa KIIH0MaTII"'!eCIC8.II ITpl'Ipo~ 

,n;a 3THX TeopeM. Ha OCHOB.0 odmero <Ii<>Pl,IDJlli3Ma BIIepBh!e IIOK83~H(', 'ITO 

HU3K03HepreTW:Iecroie TeopeMh! cITpaBe,ll)Il'!Bu ;II.JUI KJiacca ITpoueccoB pacce.lI

mm 6em.raccOBhlX tiaCTIIU Ha MaCCl'IBHllX. II01msauo, · K8K ll3M0H.II0TC.II BU,n; 

TeopeM C poCTOM cmma 6e3M3CCOBOil tiaCTIUJ,!1. 

IIpe,w.rmKeH HOBILl'i crroccid .I(OK83aTSJI1,CTBa MO,ll;0JI1,HO-H033BUCllMblX 

,n;ucrropc110HHUX nepaBeHCTB TIIITa ITpamm cyMM. ;II.JUI paoce.lIHII.II cii<>Tona na 

Millll8HU C rrpOll3BOJI1,HllM CilllHOM. C ITOMOIIII,!O ,n;ucITepclIOHHh!X aMITJIIITy.n; 

aHHHI'MJI.IIlUIOHHOro KaHaJia BIIepBue ,ll;OK83aHh! ,n;ucrrepcIIOHHUe uepaBSHCTBa 

,ll;JI.II KOl,filTOHOBCKOro pacce.lIHIIJI IIOJI.IIPlI30BaHHoro cii<>TOHa Ha IIUOHe II HYK

JIO!le. 

C l!CIIOJ!I,30BaHUeM ,n;uHaMU"'!ecrurx: aMIIJIIITy.n; B )UICCSPTalUIII l1CCJie,n;yIOTC.II 

a,n;pon-a,n;ponHhle ITponeccu rrpu Bucorurx: sneprua:x: n dOJir,IIIHX qmKcupoBaHHh!X 

yrnax pacce.lIHIIJI. Ha OCHOBe rI!IIOT03U 06 OCJia6Jiemm CIIl1HOBhlX KoppeJI.II

:o;rrii B YKa3aHHOii o6JiaCTII IIOJIY"'!el! HOBllii KIIH8M8TlI"'!0CKIIli M0X:8Hl!3M rro.n;aB

JISHII.II l!Jlli ycJIJieHII.II BIOJ:8,ll;OB CIIIIpaJII,I!hlX aMIIJillTY,ll; B Ha6JIIO,n;aer,file BSJUI'm

l!U - KlllleMaTlI"'!SCKa.lI uepapXII.II. IlOJIYl!eHa KIIHeMaTlll!0CK8.II uepapXII.lI ;II.JUI 

IIIIOH-HYKJIOHHoro ll HYKJIOH-HYKJIOHHOro pacce.lIHIIJI. 

IIpaKTW:IecKa.lI ueHHOCTI,. PesyJI1>TaTU UCCJ!S,ll;OBaHllll, Ha KOTOPhlX OCHO

BaHa ,n;uccePTaUU.II, yrre ualllJilr ITpuMeHeHUe rrpu rrOJiytieHim Mo,n;eJI1>Ho-nesa

BllCIIMhlX: pesyJir,TaTOB ;II.JUI 6ll!lapHh!X ITponeccoB l!aCTllU co CIIl1HOM. Pa3Bll

TUe B ,n;uccepTamm MeTO,ll;11 MO!'yT 6UTI, llCIIOJII,30Ballhl ;II.JUI auamrna 3KCIIepll.:.. 

MSHTaJII,HhlX ,n;ammx. ,llOK83aHHue B .I(IICCSPTamm HU3K03HepreTH"'!eCKIIe Teo

per.ru ;II.JUI cii<>TllllO :it rpaBUTUHO ITOJIY"'!SHU ;II.JUI tiaCTIIU, CB.II3aJU!hlX C Teopueii 

cyITepCUM!,10TPllli. 3Ta Teop1m He .IIBJI.IIeTC.II aaBepllISHHOii, '!TO rrpH.n;aeT oco-

6:mi llHTepec ITOJIY"'!0HH11lil B .n;IICCSPTalUIH Odl!lllM MO,ll;0JI1,HO-H03aBHCUMUM pe-

3YJI1>TaTaM. BaJitHoit sa,n;atieii ua 6y,n;ymee •.IIBJI.IISTC.II rrpoBepKa ITpe,w.roJKetmoii 

B ,n;uccepTamm I'MIIOTe3U 06 OCJia6JieHIDI CIIID!OBhlX KOppeJI.1I:o;rri1 ;II.JUI .n;IIHar-m

l!eCKlIX: 8!,filJlliTy,n; H3 dy,n;ym,rx YCROpllTOJI.IIX, Harrp1mep Ha CTpo.lilJISMC.II yc

ROPllTSJie YHK B CeprryxoBe. 

HA 3AIIMTY BUllBfil'AJOTCR CJIE.n;Y1(l]ME PESY.llbTATil: 

I. IIpe,w.roJKeR ynIIBepcaJI1>Hhlll rro,n;x:o,n; e.n;IIHoro OIIIIcaHll.lI 6UHapu11X 
rrponeccoB ;II.JUI tiaCTIIU C JIIOOUMU MaCCaMII ll CIIll!laMII, ROTOPhlll OCHOBaH Ha 

BB8,JJ;8HIDI .n;IICITepcnoHHllX lI .n;IIHaMll'Iecrorx aMIIJIIITY,ll;. 

2. l1Ill ITpoII3BOJir,uoro 6UHapHoro ITponecca ITOJIY"'!SHU ,n;ucrrepcuoHHue 

COOTHO!lleHII.II Herrocpe,n;cTBSHHO ;II.JUI ~on crrnpaJII,HOil arAIIJIHTY.IUl, a TaKllte 

,JJ;y8JII,Hll8 I!pamIJia Cyu;M. 
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3. BrrepBh!e )t0Ka3aHH HU3K03RepreT.Ul!eCKHe TeopeMbl B cyITepCUMMeTpIDI 

;II.JUI a!,!ITJIUTy.n; paccemill.lI rpaBUTllHO II cii<>THHO Ha MaCCOBOH tiaCTllUS C 
ITp0ll3BOJI1,HW/l CIIl1HOM. 

4. Ilpe,w.roJKeH HOBhlll MSTO)t .,ll;OKa3aTeJII,CTBa .I(IICITepcllOHHllX HepaBeHCTB 

TUIIa ITpaBJIJI cyMM. BrrepBUe IIOJIY"'!SHU MO,ll;OJI1,HO-H03aBHCllMUe orpaHlll!SHII.II 

Ha cetieHll.lI pacce.lIHII.II ITOJI.IIPli30BaHHOrO (p()TOHa Ha IDIOHe ll HYKJIOHe. 

5. Ha daae rrpe,w.roxemwro o6utero qiopMaJIH3Ma paaBnT11 Mo;n;eJI1>Hue 

ITpe,n;cTaBJieHU.ll, IToI<asaHo, '!TO B ITpe,n;rrOJI01.temm 06 ocJia6JieH:im cmmoBux 

RoppeJI.1Irmil: .n;IIHaMlI'IElCKIIX aMIJJillTY.lt B o6JlaCTll BllCOKIIX 3Hepniit II 60JI1,llll!X 

/p,IKCllPOBaHHllX YrJIOB llMeeT MSCT_O KIIHeMaTU"'!eCKaII liepapXU.II BKJia,n;on crru

paJII,HllX al;filJilITY,It B Ha6mo,n;aoMUe BeJIU"'!llHU IIllOH-HYMOHI!Oro lI HYKJIOH

liYKJIOHHoro pacce.lIHII.II. 

AITpodallJyl llHCCepTaUIDI. 0CHOBHUe pesyJlr,TaTU ,ll;l1CC0pTalllIU ,ll;OKJia,n;U

BaJIIICI> Ha ceMHHapax JiadopaTOpim TeopeTlll!0CROH qll!3UKJI 061,e.I(lIHOHHOro 

IlllCTllTYTa JUtSPHh!X lICCJ!O,ll;OBaHlli1 (J]y6Ha) , VIHCTHTyTa qlll3lIK!I BUCOKIIX 

3H0PI'Mli T6llJlliCCKOro rocy,n;apCTBSHHoro YHllBOPCHTeTa (T6IIJIUCU), HHCTIITY

Ta JUt8PHllX llCCJ!8.I(OB8H1Ili AH CCCP (MocRBa), }!HCTIITyTa \llll3HKII Bh!COKIIX 

sueprHfi (IIpoTBIIHo), MaTeMaTUtJ:ecRoro HHcTuTyTa HM, B.A. CTeroroBa 

AH CCCP (MocRBa), Qll3HtiecRoro HHCTIITYTa nM. II.II. Jiede.n;eBa AH CCCP 

. (MocKBa), }!HCTHTyTa M8T0M8TllKU HM. A.M. Pa3M8,ll;30 AH rccp (TdHJlliCll) ,HH

CTllTyTa T80p8Tlll!8CKOli \Pll3HKU AH YCCP (KlieB) ll .zu,.;Ha C8CCH.IIX 0T,It8JI8-

HIDI JUt8pH6l (puarutn AH CCCP (198I-1987 rr.),a TaRJKe Ha ceccHn 0T,n8Jle

Hll.lI M8T8M8.TllKll ll \Pll3llKli AH rcCP ;Ha MSJWHapo.n;HHX cewmapax "KBapKn-84" 

H "KBapKU-86" (TdllJlliClI). Ha KOHqJSpOHIIIUIX ITO rrpo6Jim.IaM KBaHTOBOll TOO

PID! ITOJI.II lI qJll3lIKII BUCOKJIX 3He PI'Mli (IlpoTBUHO, I985, I98G) , Ha MeiEJJ:Y
Hapo,n;rrux cemmapax ITO ITpo6JieMaM (pll3IIK!I BllCORlIX ::mcprnii: "PeJI.IITIIBllCT-' 

Cimll MSPHa!l l_Pll3llK8 ll KBaHTOBa.lI xpoMO.n;IIHaMIIRa" ·()JJ6ua, 1986,1988), Ha 

COBOlllaHim "I'paBIITUHO U KOCMOJIOI'IDI11 (Yu!eB, 1985), Ha Clll,fil03lIYM0 "WS
HOMSHOJIOrH.II CllJI1,H11X B3aHMo,n;eilCTBlili11 (KlleB' 1985), r.!eJK,eyHapo,n;rroU KOH

qepeHmm ITO qlll3URO BUCOIOOC 3H0pI'Mii (Jieimu:ur, I984). UeJK,eynapo,n;HOM 

cm.mosnyMe ITO cmmoBUM .IIBJISHR/IM B <pll3HKe BUCOKJIX aHep:rnit (IIpoTBllHO, 

1986), Ha MeiwuapO.I(HOM COBeIUaHIDI ITO rrpo6Jier.raM KBaRTOBOli Teop1m IIOJI.II 

(AJryll!Ta, I987 r.) .u ,n;p. IIo MaTepnaJiaM .I(IICCepTamm aBTOP rro,n;rOTOBWI 

ll ITpol!HTaJI JISKlUill Ha li!OJii,eyHapo,n;rroit ll!ROJIO ITO qll!3I!R8 3Jl0M0HTapHllX "'!80-
TllU (BapHa, I988 r. ) • 

IIy6JIIIKalllffl. no pesyJI1>TaTau ,n;uccePTamm orry6mmoBauo 34 pa6oTu. 
Boe pa60T11 BUIIOJIHeHJl Clea coaBTopoB. 

06'bOM pa6oTu • .llllccepTalllI.II COCTOllT ll3 BBe,n;el!Ull, ll!SCTU rJiaB OCHOB

HOro T8RCTa ll 38KJI!-)'!8HH.II. Ona co;n;eplKUT I95 CTpaHIIU MaIIIUHOIIIICHOro 
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T8KCTa ll 6llMllOrpaqlll'l8CKilli CilllCOK JlllTepaTypu li3 3I8 Ha3Balll:m. 

CO.ll:EPiiiAHIIE PAEOTU 

Bo BBeJiemm ITPHBO;ILUTM KpaT.KllH oi:i:epK pa3BHTllfI cpli3lI.Kli CffiIHOBllX 

.ffBJI8Hllll, POJili B COBp8M8HHOH qlli3RK8 M8M8HTapHUX 'IaCTlill; IIOHllTWI cruma, 

o6ocHoBruia aKTYMbHOCTb u BaJitHOCTh rrpoBe;neHHoro B ;ItllCCepT~ llCMe;no

BruIWI, a TaKlKe ;naHO KpaTK08 liMoot8Hli8 CO;IL8!)Jltalillit pa60Tll. 

B ITepBOH rJiaBe ll3JiaraIOTCJI BOITpocu KHH8MaTIDW cmma ;ILJIJI .mo6IDC 

Oirnapmrx: ITPO~CCOB 11a OCHOBB ITpIDUJ,HITOB CHMMBTPlili H 38KOHOB coxpaHe

HHJI •. B § I paccMaTpHBaeTca 38,JJ;a'Ia pa3;rteJieHUR KHHeMaTHKH u ;ILIIHawrnu, 

ooecITe"!eHWI BimOJIHeHil'.ff saKOHOB coxpaH0Hl1ff ll Bl1,1XBJI8HI1ff KHH0MaTII"!ec

KllX CIIHryJIJipHOCTeii.' B § 2 ycTaHaBJll!BaeTCJI "lliCJIO aMIJJIHTY:rt, KOTopue 

HYlKHO pacc1vmTpHBaT1> ;ILJIJI ITOJIHOro OIIlICaHWI ITpou;eccoB pacce.lllil!JI 'IaCTHU 

co cmIHoM. IIepe'IMCJIJIIOTCfl ocHOBHUe Haoopu aJMTY.rt, KoTopue HCITOJII:,

syIOTCfl HaH60Jiee 'IaCTO. 

B § 3 06cyJI(,ll;aBTCfl crmpaJII:,HUii cpopMaJIH3M. Ha. JI3UKe crmpaJII,HllX 

aMIIJIHTY.rt Y.rt06HO paccr,mTpHBaTI:, pacceJIHHe 'IaCTilU co CITHHOM. CmxpaJII:,Hl!e 

aMIIJIHTY.rtU HMSIOT JICHllil: !pU3ll"!eCKHi:i: CMHCJI, O;ILIIH8KOBH8 pa3M0pHOCTH; OHH 

ITPOCTHM o6pa30M CBJI38Hll C Ha6JIIO,l{aeMUMH Be~aMH. O,ItHaKo crmpaJI!,Hll8 

ru.mJUITY.rtU o6Jia;naIOT u cymecTBeHHW.m H8.ItOCTaTKaMH:_ B HIIX He ITOJIHOCTI:,IO 

Y"!T8Hll Tpe60BaHUR: saKOHOB COXpaHeHUR: H OHH ITOMHMO oco6eHHOCTe:it, KO

TOpHe onpe.rteJIJIIOTCfl yCJIOBHeM YHHTapHOCTH (;ILIIHru.m"ieCKUX oco6eHHOCTeii), 

HMBIOT .rtOITOJ!HllTBJII:,HUe KHHeMaTH"i8CKHe'oco6eHHOCTH - HYJIH, ITOJITOCa, TO"i

KH B0TBJI0Hllf! H T.;n., KOTopue CBJI3aHU co CITHHOM H B MaTpHu;e pacceJI

Hllf! He CO.rte{))KaTCfl. IIo llTOH ITPH"iUHe caMli CIIllpaJII:,Hlle aMIIJIHTY.rtU ITapaMeT

PlI3YIOTCJI ITOCpe.rtCTBOM ;npyrmc aMIIJIHTY;n: mmapnaHTHllX, ITPHBB,It8HHllX,pery

JIJipH30BaHHllX, ;ILIIHaMII"!eCKHX H T • .rt •. 

B § 4 paCCMOTpeHa ITapaMeTpH3aIJ;HJI CIDlpaJI!,HllX aMIIJIHTY,IJ; nocpe;rtCTBOM 

HHBapHaHTH!lX aMIIJIHTY.rt• B Ka"ieCTBe ITp:mJepa rro.npo6Ho aHaJIH3HPYIOTCJI Irn
BapHaHTHUe aMIIJIHTY.rtU .rtJIJI Kor,mToH-aqxp3KTa Ha mwHe H HYKJioHe. OcHoB

HaJI TPY.ItHOCTI:, B .naHHOM ITO;nxo;ne 3aKJITO"iaeTCJI B pe3KOM yBeJIII"!BHHll CJIO;K

HOCTH cpopMaJIH3Ma C pOCTOM CIDIHa, "iTO .rteJiaeT HaxOJI(,ll;BHHe ll UCIIOJI1,30Ba

Hli0 mrnapHaHTH!lX aMlIJillTY:rt ITpaKTH"iBCKH HBB03MOl!ilillM ;ILJIJI ITpo~CCOB C 

Y'IaCTHeM "iaCTHU CO CITHHOM OOJil,lllB I. 
B § 5 HCCJie,ItyeTCfl CBJI31, Me;ir,n;y CHMMeTpneft q)Hsll"!eCKOii,3a;na"ill H 

paarrmiteHHeM B JlSm CIIHpaJII:,HllX fil.mmITY.rt- BBO.n;JITCJI TaK Ha3UBa0Mlle .rtHCITep

CHOHHll8 aMIIJIHTY,ItU. ~opMa.JIH3M .rtHCITepcuoHH!lX aMIIJIUTY:rt o6ecrre"illBaeT·aB~ 

TOMaTH"iBCKOe BimOJIHeHue 3aKOHOB COXpatteIDIJI ITpoerunm MOM8HTa KOJIH"ieCT

Ba ;ILBIDKeHUR: ;ILJIJI pacceJIID1ff BITepe.rt u Hasa;n. CBJI31, Me;ir,n;y CITHpaJibHUMli H 

.rtHcnepcuoHHI:lMH aMIIJIHTY.n;aMH sa;naeTCfl ymmepca.111>Hoi1 cpoprviyJioii, cITpaBe.rt

JIHBo:8 ;ILJIJI BCeX atmJIHTY.rt, OITHCUBaIQ!ltHX 6IIHapHUe npou;eccH• C .mo6m.n1 3Ha-
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"!8Hli/IMH rviacc H CffilliOB traCTHU • .Il,Jm YIIPYI'IIX ITpou;eccon MOJKHO BBBCTH 

;ItliCII8pCHOHHll8 aMITJllITY.rtU C IIOMom1,10 OTHOilleHJrn ( t'I'\, ll /vt-r,,raccu 

'iaCTHU: 7 ?o::?.r~:,.f•::ls-~); ~-,,--.,,.~..;,.~-,,-,or.: · 

£ ( (Ff )l?,-fl(js~+ [s~u")~[,-{M-PiJIJ1b~lf ( ) 
s;l)= - z. J, s;t . (3) 

?.~?i,,i,'lt f•.f'tr» (M+m.) ?.,,;i,,,:\,~z 

AHaJIOrII"iHaJI cpopr,wJia m,meT MecTo ;ILJIJI HeyITpyrmc ITpou;eccoB. KaJ.f,J:{oti cm1-

paJI1,Hoi1: aMIIJIHTy-,IJ;e ;ILJIJI Bcex 6UHapH!1X ITpou;eccoB COOTBeTcTByeT no o.n;
HOii .rtllCIIepCHOHHOli aMIIJIHTY.rte. 3TO rrpu,naeT JICHllli (li}I3II"ieCKUli CMllCJI ,nnc

ITepcHOHHllM aMIIJIHTY.rtaM. )lucnepcHOHHHe aMIIJIHTY.rtU CB060,ItHLI OT KHHer,mTn

"ieCKHX oco6eHHOCTeii, HO JIHlllI, TIO O.rtHOll U3 ;ILBYX He3aBuc:m.rux }IHBapnaHT

HllX ITepeMeHH!lX - ITO ITepeMeHHoi1: f ;ILJIJI s- KaH8JII,HllX aMIIJIHTy,n. 

Bee 8TH oco6eHHOCTH B (3) Bll.rt8.!f8Hll · JIBHHM o6pa30M. )lucITepcnoH-

HUe aMIIJIUTY.rtll llMBIOT O;ILIIHaROB!le pam.iepHOCTH, OHM He CO,ll;Bp;;taT JIOJKH!lX 

oco6eHHocTei1: ITO ITepeMeHHoft s . .IJ,Jm MHOI'IDC sa;na-q .S-r.mTpn"iHaro ITO.rt

xo.n;a .rtHCII8PCHOHHll8 aMIIJ.IHTY.rtU O"ieHI:, y.n;o6HLI. 

B .rtllCCePTaUHH paccMOTpelU:l KOHRpeTH!l8 ITpll!,!epll llCnOJI1,30B8illIJI 

llTHX aMIIJIHTY,IJ; npll pac'c1110TpeHim ;ILllCITepcHOHH!lX COOTHOil!eHHii npM @IKCHpo

BaHHOM S (rJiaBa Ill) ll .rtOKa3aTeJI1,QTBe MO,IJ;eJII,HO-HesaBHCUMllX .rtHCIIep

CHOHHUX HepaBeHCTB THIIa npaBHJI CYll!M (rnana Y). 
Bo BTopoii rJiaBe ITpo.ztoJI.JitaeTCJI usy7tre1me KHHeMaTHKH cmrna. HcIToJI1>-

80BaHIIe KpoccHHr-cooTHOllleHHi1 ,ll;JIJI .rtllCIIepcuoHH!lX ai,IIIJIUTY.rt IT03BOJIJieT 

t Hai1:TH H BU.rteJIHTI:, KHHeMaTH"ieCKHe oco6eHHOCTH CIIHpa.111:,HllX aMIIJIHTY.rt ITpJI

Moro xaHaJia no ITepeMeHHoi1 s • STo rrpHBO.I(HT K oITpe.neJieHIDJ ;ILirnaMH"iec

KllX aM1IJIHTY.n- )luHaMH"iecKUe a?/!IIJIHTY.rtll cBo6o.rtHu oi- KHHer,raTH"iecKUX oco-

6eHHocTe:tt ITO BCeM IIHBapuaHTHHM ITepeMeHHllM, MM8JOT JICHllil: !pU3Il"ieCKl!i1 

CMHCJI, O;ILIIHaKOBlie pa3M8PHOCTH. B cpopMaJIM3Me ;ILIIHaMU"ieCKUX aMIIJillTY.D: 

ITOJIHOCTI:,JO pas.n;eJieHJl KHHeMBTU"ieCKl'le ll ;ILIIH8MH"ieCKHe CBOHCTBa CIIHpaJil>HllX 

a1vmJIHTy.rt. 

B § I paccMaTpllBaDTCJI KpoccHHr-cooTHOllleHWI M8Jiv(Y .rtHCITepcuoHHblMH 

aMIIJIUTy.n;aMll ITPJIMOro U aHHHrIIJIJII.UIOHHOro KaHaJia •. KHHeMaTll"l'.8CKUe oco6eH-

HOCTU ITO ITepeMeHHOH s OITpe,neJIBHHOli .rtllCITepcuoHHOH aMIIJIHTY,IJ;ll S-Ka-: 
HaJia CO,Itep,KaTCJI B K08qxflfIIJ;H8HTHb!X qiyHKIJWIX rrepe,n; aMIIJIHTy.n;aMH t-KaH8-

Jl8. B yxasaHHllX KpoccHHr:-COOTHOllleHIDIX. 

B § 2 BTopo:tt rnaBll BBO.n;R:TCfl ;ILIIHaMH'l:eCKil8 aMIIJIHTY.rtU JJ,JIJI IIHTepecHo

ro u .B .n;aHHoM cpopMaJIH3Me rorneuaTu"iecKH ITpocToro npou;ecca pacceJIHUR: 

083MaCCOBOro rpaBU'.l'lIHO ( "iaCTUinI co CITHHOM 3/2) Ha MaCCllBHO:tt traCTIIIJ;e 

C HYJISBUM CITHHOM. 

B. § 3 BBO.n;JITCfl ;ILIIHaMH"ieCKUe aI,IIIJmTY.rtU ;ILJIJI yITpyrmc rrpo~CCOB. 

CHa"iaJia B Ka"ieCTBe ImJIIOCTpaUHH paccMaTpHBaeTCJI ITHOH-HYKJIOHH08 pacceJI

HHe, a saTSM,- 061!lllli KJiacc yrrpyrmc npou;eccoB.CBJis1, MWK,Dy;ItllcrrepcnoH

Hmm Ji:l ;IL!i:IH8MR'l8CKID.m aMIJJI!i:lTy,nru.m ,ll;]IJI rrpou;eccoB C y-qaCTil8M M8CCHBHHX 

"iaCTlill; IIM88T BH,Il; 
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1' ~ J )-2.{s,+s,..) 
:t (s,¾) = - _ <JJ (s,i) 

fl>A,,A,>t /\1-t l'l'l :\~?.v,~,AZ 1 
(4) 

r.ne 

cl_::: [s-( M+rn)1·] [ s-{M-m),_]. (5) 

3,neCI,, KaK l! ,JJ,JIJl CDJI31! Me:Y,,cy crmpaJII,HllMl! U .nncrrepCl!OHHllMll ar,nmnT'j'

,ll;aIIM (3), llM88M COOTHOilleHwr 110,ll;UH K O,ll;HOMy'! OTCIO,na CJie,nyeT' 'ITO ,JJ,JIJl 

ynpyr.ax npo~eCCOB Kalii,I(Oil crmpaJII,HOil aMIIJillTy,ne COOTBSTCTByeT O,ll;Ha 

.JUIHa!l!IP'Ie CKa.fI aMIIJillTY ,na • 

.l];,m KOMrITOH-3(lXJ)CKTa na Mv!lll8Hl! C rrpoU3BQJII,HI:IM CIDIHOM S ll Maccoil 

1"11. ,nHHaMWieCKH8 m,umnTY.IU! MO:iKHO BBSCTl! C IIOMOJ.lU,lO COOTIIOIIISHM 

r (sJ)=-(s-~,.)~2.s(_f-"f\1"1't✓d-f(s.-t>t•1z:)l"-ff 12 (s;t). (6) 
J~~:>.,,A,~1 Pl . Yl1 'J. 111 ~J;it~,Ai 

,MHaM11'!ecKHe amm:nTY.IU! ,IT,JIJI rrpoH3BOJII,Horo Heyrrpyroro · rrpouecca 

BBO,ItllTCJI B § 4. CBJI3I, ue;my ,IUilJall!II'!ecKl!M:I:! R crmpaJII,H!lMl! aMIIJIHTy,naMn: 

l!M88T BR,n 

ait: KM r Kcz) r ~ (st)= 1 (s,f) ± j -e · 
l\,~1:>.,ili ' ~,'llt,:V1 !h~v,?i,?i1 11,'llt,il,;\1 ~,~, -'il,-'l,Js, ) · ('7) 

KruleMaTII'!ecKHe oco6eHHocTu co,nep:iKaTC.fI 13 gJYHKu;vmx K''~(~d-) :ri kfZJ{s,f}, 
JIBHUii mm KOTopwc rrp1me,neH B ,nucceprall,inI, 

B TOOTI,eij r~aBe o6cy,i;,naeTCJI MOTO,n IIOJiy'!eHRf! ,nucrrepcuoHHIDC COOT

HOIIIOHl!ii ,JJ,JIJl cmrpaJII,HIDC aMrrmrTy,n ,mo6oro 61rnapnoro rrpouecca B pru.1Kax 

f3 -MaTpU'!Horo cpop!v!aJIU3Ma. KaK ,nIICIIepc:1:!0HHUe, TaK II ,ll;UH8MU'!8CK:l:!e 

aMIIJillTY.IU! rrpoCTllM o6pasou CB.fI38HU co cmipaJII,HUMH ar,nmuTy,nar.m, 'ITO 

ll ,naeT B03MOJii.HOCTI, IIOJIYtJHTI, mrcrrepcnoHHUe COOTHOIIISHU.fI ,JJ,JIJl Ka~Oii 

crrnpaJII,HOii ar,m.m1Ty .JU!. ( 11l'IH,n:1:!BH,eyaJII,HUe 11 ,nucrrepCIIOHHUe COOTHOIIIeirmI) 

lIJIII ux rrapHWC Ko1,16mrarm11 (,JJ,JIJ! Heyrrpyrn:x rrpoueccoB rrp:11 (lllIKcHpo:aaHHoM 

t ) . 
B § I paccMaTpliBaeTCJI !tlOCTO ,IUICrtepcl!OHHllX COOTHOIIIO!ll!ll B COBpe

MeHHoit Teopnu. ,UaJiee, n § 2, uaJiaraeTc.fI Tpa.JUIUIIomllli1 r.1eTo,n ,nucrrep

cnoHHUX COOTHOill8:l:l'!H ,JJ,JIJl IIHBapn:aHTHIDC a!,lITJIUT'j',n. 3TU ar,IIIJil!T'j',nll CB06o,n

HU OT KIIH8M3TII'l8'.)!,'UX oco6eHHOCTeU, OHl! co,nepEaT TOJI!,KO ,nuHaMu'!ec

Kn:e oco6eHHOCTU n y,noBJieTBOpiilJT mrcrrepcnoHHW.I COOTHOill8Hll.fIM. 0,n;Ha-

KO 3TH COOTHOillOHil.fI ( OC068HHO ,JJ,JIJl IIpoU8CCOB C 60JII,illl!Mft 3Ha'!eHRf!MlI 

CID'IHOB) TPY,n;HO npaKTU'!OCKII HCIIOJII,30B8TI,, TBK KaK liHBapuaHTIIUe aMIJJlli

TY,ll;U CJIOJKHUl,1 oc:paaou cBJisaHu co crrnpaJII,HUMU ar,nmuT'j',nar.m u 0usnTiec

KII Ha6JIIO,naeuu.Mn B8Jill'll!HaMll. 
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B § 3 IlOJIY'l8HH ,nucnepcuomrae COOTHOill8HIDl ,JJ,JIJl CIIBpa.711,HlilC aM

IIJll!TY.D: rrpu qiuKClipoBaHHOM S, ,JJ,JIJl rrpoH3BOJII,HOro ,nnyxTiaCTWIHOro rrpo

uecca Ha ocHoBe ucrroJII,30Bamui: ,nucriepcuoHHHX ar,!IIJIUTY.n, ,l:LIIcrrepcnmIHuu 

COOTHOll!SHilffiA KaIC rrpn cpllKCllpoBaHHOM s • TaK n IIPII cpllKCUpoBaHHOM t 
y,noBJieTBOpmoT ,ll,l'IHa!v!U'!SCKUe' 8!,iIIJIHT'j',IU!. 

B § 4 pacCMOTpeHll mrcrrepCIIOHHUe: COOTHOIIIeHRf! rrpu qll!KCUpOB8HHOM 

-t • B § 5 B Ka'ISCTBe rrpm,mpa i10JIY"!eHU ,ll,lICIIepCIIOHHUe COOTHOilleHll.fI 

,JJ,JIJl pacce.fIHRf! rpaBUTI'IHO Ha mtoHe, KOTOpHe UCIIOJII,3Yl01'CJI B CJie,nyromen 

rJiaBe. B § 6 IIOJIYti:eHH ,nyaJII,HUe npa:aIIJia cy1,1M ,JJ,JIJl rrpoII3BOJII,HOro yrrpyro

ro rrpouecca. 

B '!OTBOOTOil: I'JI8Be paCCMOTpeHU l!U3K03HepreTlI'l8CKIIe TeopeMu B 

cyrrepcm,1MeTpun. Ha 6aae rrpe,nJimrteHHoro o6mero 0'.JOPMaJIU3Ma paccuoTpeH 

Borrpoc: ,JJ,JIJl Karonc 6mrapmvc rrpoueccon MO:iKHO ,n:oKaaaTI, HUaKoaHepreTIITiec

KHe Teopeuu, orrpe,neJimooure rrone,nem1e crrupaJII,HllX aMTIJIUTY.n, 0Ka3aJIOCI,, 

TITO, ocnoBuBa.F.£cI, rm 3Hamn1 romeMaTII'!ecKoii cTpyKTypu crrn:paJII,!IUX 

aMII.'IIITy.n, Mo:mo ,noKaaaTI, HU3K03Heprern'lecKUe Teoper,ru ,JJ,JIJl paccemnm 

6esMaCCOBOi1 '!aCTHIUl Ha MaCCIIBHO:il. B § I 3TOH rnanu o6cyE,TI;a!OTCJI caM[I 

HII3KqaHepreTnti:ecKUe·TeopeMH, :ux Turru, pOJII, B Teopuu. 3,necI, Ee pac

cMoTpeHU MeTO,IU! ,noKa3aTeJII,CTBa HU3K03HepreTU'l0CKIIX Teepe!,! ,JJ,JIJl pacceJI

rum g/QTOHa Jia MIIlll8HH C pa3JilI'!HliMll Cill!HaMll. 

HII3K03HepreTHtI8CKHe Teoper,ru ,JJ,JIJl paccemum rpa_BHTIIHO Ha !v!aCCl!BllOH 

'!aCTUUe co CIDIHOM O (rmoHe), I/2 (HyKJioHe) pacc1,raTpHB8!0TCJI B § 2 B 

rrpe,nrrOJIOJK8H1IlI O 6eaMaCCOBOGTII rpaBHTlIHO. B § 3 06cy,i;,na10TC.fI o6_U'llllie 

nnsKomrepreTu'!ecKUe TeopeMU - paccemme qioToHa Ha rpamrTI'IHO B rrpe,n

IIOJior.mmm MaccUBHOCT:I:! rpaBUTUHO. 

B saKJIIOTIHTeJII,HOM, '!eTBepToM rraparpacpe TieTBepTofr rJiaBu uaJiara_eTCJI 

e,1Ull!ID1 rro,nxo,n rrMyTieHRf! nuaKoa1rnpreT11'!ecKux Teopor,: ,JJ,JIJl paccemtUJI 

6e3MaCCOBOit '!aCTIIUl:l co Cill!HOM J ( (J)OTUl!O. <pOTOHa. rpann:TIDIO WIU 

rpaBHTOHa) ·Ha 1.1accUBHOii ti:aCTUUe C rrpo1!3BOJII,HUM Cfil!HOM. Hu3K03HepreTU

'!ecmre Teopei.!H ,JJ,JIJl yKaaaHHHX yrrpyrux rrpoueccoB UMeJOT BR.n 

f;\0,,i.~z(s,!)-=-°J:
1
;>1,,'),.:i/s,i) + O(E 2,J), (8) 

HU3K03HepreTu'lecKoe rroBe,neHUe crmpaJioHUX ar.!IIJiuTy,n: orrpe,neJIJieTc.fI 6op
HoBcKin.m 'L"Ie!laun TSU TOtIHee. '!OM 60JII,lil8 cmrn 6esMaCCOBOli TiaCT.IIIUl-

B ITJITOfl rJiaBe rro.,1-y'leHU Mo,neJII,HO-H838B!1CUMUe orpamrTieHRfI - .JUICIIep

CUOHHl:le HepaBeHCTBa Tima rrpaBUJI cy1;n,.1 ,JJ,JIJl .JUicfxliepeHUHaJII,HOro ce'!emut 

yrrpyrn:x rrpoueccoB C Y'laCTIIO!,! (llOTOHa. B § I ll3JIOEOl!U pa3Hll8 MeTO,IU! ,no

Ka3aTeJII,CTB T8KUX HepaBBHCTB. Pa3BUT!lli B ,IUICCepTall,inI HOB!lli MeTO,n C lIC

IIOJII,30BaHII8M,ll,l!CIIepcnoHHUX aMIIJillTY.n aH!UII'lIJI.fIIllIOHHOro KaHaJia U3JIOiK8H B 

§ 2. IIpe,nJioEemm!l: l,IeTO,n HBJUISTC.fI O,nHOBper,teHHO 11 6oJiee rrpOCTUU, II , 

6o;iec oelnmu, '!ea cymecTByrnime crroco6H. OH rroaBOJIJieT IIOJIYTiaTI, ,nucrrep

cuomme HepaBeilCTB8 lie TOJII,KO ,JJ,JIJl ycpe,nHeHHIDC no CIDIHOB!lM COCTORl!liffill 
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,zm(l(JepeHIJliaJII,HUX cetieHltli, HO 1i ,IT,Jl/I rrpoueccoB C I10JIJIPU30BaHHllMlf tiac
TUIJ,8MH. 

,Uucrrepcuomme orpaHn"IeHIDI )J)IJI paccemnm rrOJIJipusoBaHHoro cpoToHa 
I10JIY"I8Hll D. § 3. HepaB0HCTBO )J)IJI ,lUI@,epeHIUI8JII,HOro C8'i0Hlfil ICOlvfilTOH-
3qxp8KTa Ha IlUOHe C II3f.!8H8HI18M cmrpaJII,HOCTlI iJOTOHa ~ ( 'f}) liM80T Bll,Il; 

( 

tr.it Y· ~ e¥ ~ren I ~i+;_:/-i $(1t)(~•z,H/ ~,,t 

1G('i>;-~~)J ..._ p :J,11 b' (r-J>~) ✓~•'--~i d . . C9) 

• t' 
3,n:ecI, rn -Macca mm:aa v;-={¾mt+~t' , .J,,t-== 1' . AHaJiorn"IHoe 
HepaBeHCTBO IIM08TCJI )J)IJI ce"IeHIDI 6e3 U3M8H0HIDI mmpaJII>HOCTli qJOTOHa. 

PO.'II, KllH6ivUlTli"I0C.KliX crurneli rrpn t ... 0 ,11,Jl/I OI1TliM8JII,HOCTli wrc
rrepCliOHHUX orpaHH"I0HID1 li3YTffi0TCJI B CJI8.D:Y.!0010M rraparpaqie. )laJiee, B 
§ 5 li § 6, rroJiytieHU ;urcrrepcnmrnue :aepaneHcTBa )J)IJI pacce.HID1ff qJOToHa 
Ha Hyroroue rrpn f = O n orpaHli"IeHue ,11,Jl/I paccemnm Ha HeHYJienue yr
JIU C li3M0H8Hli0M crrupaJII,HOCTl:!. (l)OT.OHa • 

B rroCJie,n:Hei1, mecToi1. mane Ha6ase rrpe.n:JIOEeHHoro o6mero qiopMa
JIU3Ma pa3BUT!I M0,1{0JII,HU0 rrpe.n;cTaBJieHIDI. 3,n;ecr, li3Y"I8IOTCJI CIIliHOBHe aj)
cp0KTH rrpu BllCOIDIX ::meprnmc u 60JII,IllliX (pllKCHpoBaHH11X yrnax. UMeHHo B 
3TOi1 o6JiaCTH 00060 S!pKO rrpoJIBJI.fieTCJI COCT8BH8Jr CTpyKTypa a,npoHOB. 

B § I rJiaBH YI paccMOTpOHH IIOJIJIPR3armomme 3qxg0KTH B 6UHapHHX 
rrpoueccax rrp11- Bucororx aHepnmx. B § 2 rroJIYqena KUHeMaTli"IecKaa nepap
XIDI ,11,Jl/I ITIIOH-HYRJIOHHoro pacce.fIHR.ff. Easoft CJiyD:T rrapaMeTpH38Il;IDI CIIli
paJIT>HIDC aMIIJUITy,n; rrocpe,n;cTBOM .znIH8MH"Iec.KHX aMIIJIBTy.n;. B rrpe.n;rrOJio;iceHl!li 
CJia6oi1 38BHCliMOCTlI )Ulli8Mli"Iecrorx a!,IIIJiliTY.D: OT CimpaJIT>HOCTeft IIOJIY"IOHO, 
"ITO B OOJiaCTli S ➔oo, t ➔ e>o ( s/4 - qlliKClipOBaHo) B qiu3Il"IOCIOI 
Ha6JIJO,n;aer,rue B0JIH'IliHll ,n;oMruurpyIOlllllli BRJia,n BHOCliT CIIlipaJII,HaJI 8MIIJ.lliTy,n;a 
6es rrepenopoTa clilllia: 

r r cro) 
~0•1i,o- 1i.i << Jo•(A,0 11.i. • 

B § 3 pacc!lloTpeHu rrpamma KBapKonoro ctieTa .n;JISI .znIH81!ll"Iecmrx 
aMIIJIHTY.D: mN-paccemum, cBRsanrme c TorroJior.Heft KBapKonux ,n;uarpaMM 
It me )U1H8Mli'I0CKOii: llliTeprrpeTaI-Uieii:. B § 4 Ha OCHOBe rrpe,n;rroJIQjjC0HHJI 06 

OCJI80JI0Hl!li CIIliHOBllX KOppeJISII-Uii1 rrpu BllCO.KHX 3Heprnmc li_60JII,IlllfX (pllK
ClipOBaHHHX yrJiax ,11,Jl/I HYKJIOH-HYKJ!OHHoro pacceJlllliSI IIOJIY118Ha KIDi8M8Tli
'!8CKaJl nepapXW1: 

r I << r I , << t err) 
J'/:,.Yl/lz''i. I J1J.1.'ll,-lf1-Vz J9 ... -vl,"l·Yz I J Vz-'ll.,- 1/i.'lz J~z~.·4-~ . 

CooTHomemm (IO) n: (II) orrpe,n;eJIHIOT n:epapxmo BKJia,n;oB crrnpaJir,rmx aMIIJIH
TY.D: B (pll:3li"IOCKli Ha6.mo.n;ae1ru:e B0Jilii:mHU - BKJia,n:11 H6KOTOPUX ll3 Hmc_KUHe

MaTH'!8CRli no.n;aBJieHH. 

IO 

B 33KJIIO'!emrn IIpllB8,IJ;9Hl1 OCHOBHl:le pe3yJII,T8Tl1 ,n;n:ccepTamm, Ha-
Me'!eHH sa,n;a"Il! ,11,Jl/I 6y,n:ynnrx :ucc.,1e,n;oBaHni1. · 
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