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B nocnennee BpeMH uenbrlt p11n cooTnomennfi Me)Kny na6monaeMbiMH Benn'lllna

MH 6bin nony'IeH C IIOMO!Db!O T'IIIIOTe3bl aUUHTIIBHOCTII aMnnnTyU pacceSIHIIR Ra KBap-

/1-3/ Kax · • XoTn aTa rnnoTe3a ne nMeeT B nacTonmee Eipe·Mn cTpororo o6ocnoBa-

nnsr, MO)KHO yKa3aTb pa3yMnbre Monenn, B KOTOpbiX ona BbmonnneTcn. HanpnMep, 

ecnn a~~eKTIIBHbii1 pannyc CBH3annoro KBapKa 3Ha'InTenbHO MellbiDe pannyca anpona, 

TO npn ae6onbmnx nepenaqax nMnynbca KBapKn, BXOUHIDHe B cocTaB anpona, 6yuyT 

BeCTII ce6n KSK KB8311CB060JlHb;e. Ba)KHO OTMeTHTb, 'ITO CBOil:CTBO SJlUIITIIBHOCTII 

onpenenSieTCR, no-BHUHMOMy, CTpyKTypofi (BonHOBOH ~YHKUIIefi) COCTaBHOll 'ISCTIIllhl 

H cna6o 3aBI!CI!T OT BI!Ua B3aHMOUeil:CTBl!R Me)KJlY pacceHBaiOIDI!MHCR 'IaCTllUaMH ( BO 

BCHKOM cnyqae, ~pn 6onbmnx aneprnnx). 

npoaepKa rnnoTe3hl annnTHBHOCTn B ee nan6onee cnnhnofi ~opMe111 3aTpynnH

eTcst TeM, 'ITO aTa T'llllOTe3a ycTaRaBnHBaeT COOTHOIDeRI!SI Me)KJly aCI!MIITOTll'IeCKIIMll 

ceqennnMn, n acer]la ocTaeTcn · B03MO)KHOCTb, 'ITO JlOCTnrnyTbie aneprnn eme ne 

RBnstiOTCR aCHMllTOTl!'IeCKl!Mll. 

B HaCTOR!Deli 3aMeTKe Mbl nony'IIIM, IICXOUSI 1!3 T'l!II.OTe3bl aUUl!TIIBHOCTl! 1 COOT

HOIDeRl!H, nonycKaromne npoBepKy npn Hll3Knx aneprnnx, a nMenuo, MaccoBbre ~Gp

Mynbr nm:t anpouoB. npn aToM nnsr nonyqennsr MaccoBbiX ~opMyn RaM ne nonano6nTcsr 

HIIKSKIIX npennonO)KeHIIH 0 TpaRC~OpMBUIIOHHbiX CBOliCTBaX B3ai!MOUeliCTBI!ll 1 napyma-

romero SUa -CI!MMeTpi!IO. 

PaccMoTpi!M ~ypbe-o6pa3 onepe)Karomero KOMMyTaTopa 

4 
. · + lkz 

'll(k) = fd z6(-z 0 l<H\[DK(z)D;,(Ol]\H>e ( 1) 

±. ± + 
3necb \H> -cocTollRIIe c onunM anponoM. D:K .. divJK r.lle J'; -npn6nn-

)Kenno COxpal!lliO!DllliCH TOK C KBaHTOBb!MI! 'Il!CnaMI! K± , lJeTb!peXB.eKTOp k IIMeeT 

nyneByro nnnny. <ll(kl o'IeBnnno, nMeeT CTPYKTYPY aMnnnTy.llhl pacceHHI!ll Bnepe.ll 
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cxanspnoii .. qacTHUbi" D na a.r:tpone H . Mo:mao BBecTn rimoTeay o qacTnq-

HOM coxpaueunn 11 oTo)KJ:l!cTBIITb D ~ c non eM, narrpHMep, Meaona 1< ( 725 l. 

0Anaxo Ans namnx uene11 aTo He neo6xoAnMo. HaM AOC'l'aTotJno Toro, 'ITO ell 

rrporropuHonanbaa aMrrnnTy):le paccesnns .llettO'rOpoii $nltT:nBHOft 'UlCTIIUbi nynEmoa 

Macchi na anpone H . Ka!t y:me OTMeqaJIQCb1 CBOHCTBO MJlHT:nBHOC'l'li KllapKOBb!X 

aMrrnHTYA rrpH 6onhmnx aneprnlix orrpenense'l'cn cTpyKTypoli: BOnnoaoii $yaxn:nn an

pona n cna6o aaBncn'r O'l' 1tQn:rrpeTnoro llll:AA. Mall:Monell:C'rBl!rst Me:lKilY paccenB!lronm ... 

MHCS! qacTl!UaMl!, TioaToMy Mbi llp9Jlii01IO:lKHM, 'ITO B.MIIJiliTy}la <ll(lt) aJl)lHTl!BHO CKll.a

J:lhiBaeTCS! Ha aMrrnnTyn pacceSIRHli .. tJacTnnhl.. D na oTnenbHhiX KBapxax. Tax, nnSJ: 

OKTeTa IIC9BJlQCKaJIS!pHbiX Me3QHOB 

<ll + +- <pDipD> + <iiDI'iiD>; <ll + +•<pDipD>+<~niXD> (2) TT 77 • K K 

11 T.n. AMrrnnTyny <ll Mo:mno aarrHcaTb B cnenyromeM Bnne: 

4 .. .. 

<l>(lt)a ~{};B(It+p-pn) l<piD~(O)I;>I 2 -
TTi n It 0 + p 0 - p~ 

-to -+ .. 2 

_}; B<k+ P~- pl i<PIDK.<o>libl I. 
!! k 0 +,Po -po 

(3) 

/5,6/ 
B aToM BbrpalKennn Mhi, n:aK o6bi'IHo, orpaHII'IHMCli rronrocHbiM rrpll6nnlKeHHeM 11 

IIOJIOlKHM k "' 0, TionbaySicb TeM, 'ITO 

< p I I il a ~ p 2 > - c ~ 2 ira ( m 21 - m ~ ) • (4) 

rne c~2 -xoa$$HulleRTbi Kne6ma-fopAol!a, a r a oTJIH'IaroTCS! OT 1 aa Benn<JHHhi 

BToporo nopliJlKa ManocTH, nony'JIIM 

4 + 2 2 
<ll (0) a (2rr) {}; cIa ( m I - m~) 

TT a ( &) a 
Po-Po Po 

- 2 2)2 
}; clb(ml-mb bl 

b (p~ -Po )p~ (5) 

Cornacno•nauieii rHnoTeae B npenene p -+ .. nnSI <ll Bb!IIOJil!SieTcs rnnoTeaa 

annnTHBnocTn. BbmonHSist npenenbl!hilf nepexon 
.. 
p ... .. , Mbi nony<JnM cnenyromyro 

CHCTeMy (31l9Cb Bb!IIHCB.Hbl TOJibKO l!93aBHCHMb!e ypaBHeHHSI): 
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( 6) 

3 <.,.,- K l .. t 1 x +X"+ r + -y +4 < z + zl 1 • 

3necb K, rr,.,., o6o3Ha'!aiOT KBanpaTbi Mace qacTnn; x _ .. c<pDipD>; 

y = c<nD lnD> 

(B KOHCTaHTy c BKniO'!eHbl BCe 'IllCnOBbie MHOJKHTenn), 

TioncTaBmHr B nocnenHee H3 ypaBHennil: ( 6) KBapKOBbie aMnnnTyAbi, BbipaJKeH

Hbie C IIOMOWblO nepBbiX liliTH ypaBH9Hllil: qepe3 pa3HOCTll ~ace, Mbl nony'lllM ljlop

Myny renn-MaHaa - 0R:y6o 

(7) 

3aMeTnM, 'ITO nnll aToro BbiBOna HaM He noHano6nnocb npennonaraTb paBeHCTBo 

X =X ll T,J:1, flerKO BllJ:19Tb, OJ:1H8KO, 'ITO CHCTeMa ( 6) COBM9CTH8 0 TeopeMoii 

TioMepaH'lyKa, ECI!II BOCIIOI!b30B8TbCll STOll: TeopeMoil:, TO Mbl IIOIIY'IHM AOIIOIIHHT91lb

Hb!9 COOTHOW9Hilll: y =0; x + z -= 0-; x a(K-rr): 

CoBepweHHO 81!8I!Orll'IHO MOJKHO paCCMOTp9Tb OKT9T 1.,. (c yqeTOM CMeWI!BaHHll), 

Tipn 8TOM Mbl TaKl!<e IIOIIY'lllM ljlopMyny renn-ManHa-0Ky6o. KpoMe Toro, IIOCKOI!bKY 

pa3HOCTll M8CC BeKTOpHbiX Me30HQB Bblp8:l!<8IOTCll qepe3 Te )l{e KBapKOBbie aMnnn

TY.Qbi, TO OTCIOA8 cnenyroT ll3B9C'l'Hb!9 COOTHOlli9HllSI K -rr ~ K *- p , ... lr T,J:1, 

Tiepeil:AeM Tellepb K 6apnoHaM, Bb!'IHCnllSI 381I83.Qb!BaiOWilft KOMMyTaTop M9:l!<

AY O.QH06apHOHHb!Mll COCTOllHllllMH, HMeeM: 
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~(~-:f)+ l.(A-:f) = 2x+y, 
!2 

(~-:f)= 2y-+x, 

-(~-:f)., 2y +z, 

~( E -~)-~(~-:f) .. x + y +z, 

1.. (':::-A)- 2. (;\- :P> .. X+ y + z' 2 ~ 2 

<::! -~) •2x +z , 

- (::! - ~) = X + 2 Z , 

3 -~<E!- ~>-r<S- A>- Y + 2z. 

(8) 

CIIMI'lOnhi 'IacT~n no-npe:mueMy o6osHa'IaroT Kaal(paTbi Mace. Hs CIICTeMbi ( 8) ue

Tpy.ruio nony'IIITb ljlopMyny renn-Mauua - 0Ky6o. 0AIIaKo lis !Iee cneAyroT sHa'III

TenbiiO 6onee :mecTKIIe orpa!III'Ie!IIISI Ha MaCChi. CIIcTeMa ( 8) nepeonpeAene!Ia. 

TeM He MeHee O!Ia AonycKaeT peineHIIe 3 - ~ =a -A = ~ - :P .. A- :P • 

8To 06bi'IHbill pesynbT8T 13 MOAenn KtlapKOB, II B AaHHOM cny'Iae OH COBepmeHHO ec

TeCTBeHeH, nocKonbKY B nameli: Monenii A II ~ BbiPO:lKAeHhi. To'IIIOCTb aToll ljlop

Mynhi, KOI!e'IIIO, xy:me TO'IIIOCTII ~OpMynhi fenn-Manna - 0Ky6o .l:tnSI 6ap1IOIIOB, 110 

OHa IIpiiMepHO TaKaSI :me, KaK TO'IHOC'fb COOTBeTCTBYIOIIIell ljlopMynhi AJISI MesOHOB. 

HaKonen, Ansr AeKyrrneTa Mbi coaepmenuo ananorii'IIIO nony'IliM saKoii aKtlii.QIIC'raHT

HOCTII, II, KPOM9 Toro, COOTIIOiuSIIlle 

'::: - :f Y* - ,1 . - = 1 -2- (9) 

npii Cp8BHe!Ilm CIICTeM, OIIIICb!BaiOIIIliX 6apliOI!bi II M930Hbi
1 

Hy:lKHO liMeTb B 

BI!Ay, 'ITO x, y ,z , BXOASIIIIHe B CIICTeMy (8), B006IIIe rOBOpSI, OTJill'IaiOTCSI OT 

COOTBeTCTByiOIIIIIX aMIIJII!TyL{ l(JISI Me30HOB. 0Hl! pasJIII'IaiOTCSI HOpMI!pOBO'IHhi~l! 

MHOlKI!TSJISIMII, COAep:maiiiiiMI! Macey KBapKa, IIOQKOJibKy aljlljleKTIIBI!b!e MaCChi KBap

IWB B MesoHaX II B 6apiiOHaX MoryT pa3JIII'IaTbCSI. noaToMy Cp8BHIIB8Th HylKHO CO

OTHOill9HifSI, He saBIICSIIIIIIe OT IIOpMI!pOBKH. Pemast CI!CTeMy ( 8) 
1 

HaXOAIIM Y = 0 i 

x + z = 0, 'ITO cornacyeTcst c ypaaneHIISIMII ( 6). 

TaKTIM o6pasoM, rurroTesa aAAI!TnnnocTn II a .QaHHOM cny'Iae npnao.QIIT K 

pasyMHhiM ljlnsii'IeCKIIM pesynbTaTaM. KpoMe Toro, ona rrosaonlleT rrony'InTb Mac

COBhie ljlopMynhi 6es KRKIIx-:nii6o npeArrono:mennli: o BsanMoAeilcTBIIII, uapymaromeM 

SU 3 ..:CnMMeTpiiiO. 
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