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1. BBEAEHHE 

Tpe60BaHHe CHMMeTpHH TeH30pa 3HeprHH-HMnynbca /T3H/ B~TeKa
eT H3 coxpaHeHHR op6HTanbHoro MOMeHTa KonH4eCTBa ABH~eHHR 

/MKn/, CHMMeTpHR ero npOCTpaHCTBeHHO-BpeMeHH~XCOCTaBnR~~HX 

Heo6xoAHMa TonbKO AnR HHBapHaHTHOCTH 3Toro coxpaHeHHR no OT
HoweHH~ K npeo6pa30BaHHRM flopeH4a. C pa3BHTHeM TeopHH nonR B~

RCHHnOCb, 4TO Aon~Ha coxpaHRTbCR TonbKO CYMMa op6HTanbHoro 
H cnHHOBoro MKA H 3TO coxpaHeHHe AaeT YHHBepcanbH~H MeTOA 6~

nHH$aHTe AnR nonY4eHHR CHMMeTpH4Horo T3H Ha OCHOBe ero KaHOHH
4eCKOH $OpMbl. OAHaKO ecnH narpaHWHaH 3aBHCHT OT $yHK4HH - Ha
30BeM HX BHeWHHMH nonRMH, ~ no OTHoweHH~ K KOTOp~M He B~nonHe
H~ ypaBHeHHR flarpaH~a, Aa~e ynoMRHYTblH nonH~H MKA Heo6R3aTenb
HO coxpaHReTCR, H TorAa "CHMMeTpH3a4HR" 6enHH$aHTe npHBeAeT 
K HeCHMMeTpH4HoMY T3H. 

HMeHHO TaKO~ cnY4aH paCCMaTpHBaeTCR B AaHHOH pa60Te. npH 
3TOM OKa3~BaeTCR, 4TO H3BeCTH~~ T3H MHHKOBCKoro AnR 3neKTPQMar
HHTHoro nona B cnnOWHO~ cpeae nortyvaerca TaKOH ~e ··CHMMeTpH3a
4He~lI. npH paCCMOTpeHHH 3TO~ npo6neM~ HaAo HMeTb B BHAY, 4TO 
Hac HHTepecyeT TonbKO T3H, onHC~Ba~~H~ CYMMY 4-HMnynbca nonR 
H B~3BaHHoro HM npHpa~eHHR 4-HMnynbca cpeA~. TaKO~ TeH30p H3
BeCTeH TonbKO AnR OAHOPOAHO~ cpeA~ H nOKa3aHO, 4TO 3TO eCTb 
KaK pa3 T3H MHHKOBCKoro. 

3TOT T3H HeCHMMeTpH4eH, 4TO BeAeT K HeHHBapHaHTHOCTH coxpa
HeHHR MKA OTHOCHTenbHO npeo6pa30BaHHH flopeH4a. 3TH TPYAHOCTH 
CBR3aH~, B 4aCTHoCTH, c npH6nH~eHHeM nOKanbHoro OnHcaHHR nonR 
B cpeae . OAHaKo HaM Hy>t<eH CHMMeTpH4Hbl~, COXpaHRIOl1\H~CR HC T04
HHK rpaBHTa4HoHHoro nonR /rn/. B AaHHO~ pa60Te nonY4eHO $Op
ManbHoe B~pa>t<eHHe AnR raKoro HCT04HHKa c Hcnonb30BaHHeM MOAH
$HKa4HH narpaH~HaHa, KOTopaR He MeHReT ypaBHeHHH flarpaH~a AnR 
$H3H4eCKHx none~ H KaHOHH4eCKoro T3H B OAHOPOAHOH cpeAe. 3TO 
B~pa~eHHe COAep~HT HenOKanbHY~ Ao6aBKY K CHMMeTpH4HOMY T3H 
rHnb6epra, 06ecne4HBalOl1\Y~ ero coxpaHeHHe. 

B HaCTOR~e~ pa60Te Hcnonb3yeTcR HarypanbHaR CHCTeMa eAHHH4, 
T.e. c = 1. 

2. KAHOHH4ECKH~ $OPMAflH3M C BHEWHHMH nOfl~MH 

6YAeM pa60TaTb B npocrpaHcTBe MHHKoBcKorO c MeTpHKo~ 

= díag (1, -1, -1, -1) /2. 1/TI" J-L1I 
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1-1 paCCMaTpl-1BaTb TOIlbKO <PYHKU.1-11O narpaH)I(a HerpaBI-1Tau.1-10HHo\:1 Ma
Tepl-1l-1 

L (cP a ,g /-LV ,( a ), /2 . 2a / 

B KOTOpo\:1 nOIlOml-1M 

g IJ.V = .,., IJ.v /2 . 26/ 

/npl-1 nOIlY4eHI-11-1 T3H rl-1I1b6epTa 3TO cIIe~yeT CAenaTb TonbKO nocIIe 
ero onpenerte-ura COOTHOWeHl-1eM /2.8/, CM. HI-1)1(e/. 3~ecb rP Il. - ace 
peccwarpaaaeaue <p1-131-11oleCKl-1e nona , AIIfI KOTOPblX BblnOIlHeHbl ypaaue
HI-1f1 JlarpaHma 

. .., 
ôL / ô4J : = aL/éJcf; - éJ aL/éJef; /2. 3/n 11 

a a IJ. ~'r 

1-1 (a - ecr s lIBHeWHl-1e nona!", AIIfI KOTOPblX nocneAHl-1e ypaBHeHI-1f1 
He esmoru-enu , HHAeKcbl a, b I HYMepYloT pa3nl-14Hble nona 1-1 VlX 
TeH30pHwe I-1HAeKCW. 

B OTCYTcTBl-1e BHeWHI-1X nOIle\:1 MO~HO nonY41-1Tb coxpaHRIO~VI\:1cfI 
KaHOHI-14eCKI-1\:1 T3H 11/: 

a/ Tkf3 = L (éJL/éJcP (J) cP a a -8 f3 L ; /2.4/a a a,p, a 

6/ àf3Tk~=O 

1-1 TeH30p Cnl-1HOBOrO MKA 

a/ Sa(3p. = L (éJL / éJcP ) noo.{3 cf; Sa f31J. 1:1 _ S {3a1J. 
/2.5/a,b aJ.L a b 

a [Sa f31J.5/ + Ma {31J. ] =:: o , 
p. 

B/ Ma{31J. Xa T ~IJ. _ x f3 T au:::t 

k k 

rAe n~{3 e c r s MaTpl-1u.a Bpa~eHI-1f1. 
OAHaKo eCIIVI Bapl-1au.l-1f1 <POpMbl KaKOrO-I11-160 nOIlR I-1C4e3aeT npl-1 

npe06pa30eaHVlVI, nopomAalO~eM paccMaTpVlBaeMw\:1 3aKOH coxpaHeHVlfI, 
3TO none He HapywaeT nOCIIeAHI-1\:1 3aKOH Aame B OTCYTCTBVle KaKVlX
T1V160 AOnOnHI-1TeIlbHblX OrpaH1-14eHVI~ TVlna /2.3/. CneAoaaTenbHo, T3~ 

coxpaH~eTCR 8 AaHHo\:1 06I1aCTVI VI npVl HaIlVl41-11-1 I1106oro nOCTOflHHoro 
O 3TO~ 06naCTVI 8HeWHero nonfl 

, 11 • const , /2.4B/ 

TDK K8K ero ~opMa 3~ecb VlHsapVlaHTHa no OTHoweHVlIO K TpaHcnflu.V1~M, 

HO ~a coxpaH~eTC~ nonH~~ MK~ /3a VlCKIJlOloleHVleM TpVlBVlanbHoro cny
"laR nOCTo~HHoro CKDn~pHoro non~/. 

2 

TeH30p /2.4a/ MomeT nÓIJY4V1TbCfI HeCI-1MMeTpVl4HbIM. TorAa npou.e
Aypa I ICVlMMeTpVl3au.VlVlI I 6eIlVlH<paHTe 

T af3 =:: T al3 -!.. ~ (Sf3lJ.a S all~ _ S af3J1. ).
a / s k + 2 0IJ. + , 

/2.6/ 

6/ àf3 T~f3 == af3 T: f3 

/nOCIIeAHee COOTHoweHVle cIIeAyeT Vl3 aHTVlcVlMMeTp~VI Ao6aBKI-1 OTHO
CI-1TeIlbHO f3 -+ IJ. / nae r cVlMMeTpI-14Hbl~ TeH30p T~P, eCIIVI BblnOIlHeHbl 
COOTHOWeHI-1R /2.56,B/. CneAoBaTenbHo, B CIIY4ae HaIlVl4V1f1 nocTo~H

Horo BHeWHero nOIlR T3H coxpaHfleTCfI, HO npou.eAypa lIcVlMMeTpVl3a
u.I-1I-1'1 /2.6/ He nae r CVlMMeTpVl4Horo TeH30pa. KaHOHVl4eCKVI~ T3H 
acerna MomeT 6blTb cVlMMeTpVl30BaH~ eCIII-1 B 3T0t:1 npouenype Vlcnonb
30BaTb BeIlVl4V1HY M af31J. BMeCTO S apll : 

a/ T a{3 - 4T af3+ (x p a )Taf3 _ xaa' T pf3 - x f3a T pa
k - P P p' 

/2.7/ 
6/ r T kO dV :::t .!.. rdV[ T kO + T Ok _ xk T00 +- xoTkO l. 

. T 2 ' 

OAHaKo nOIlY4eHHbl~ TaKVlM 06pa30M T3H T~f3 He VlMeeT <pVl3V14eCKoro 
CMblCIIa yme nOTOMY, 4TO COOTBeTCTSYlOlL\l-11-1 I-1MnYIlbC 3aBVlCVlT OT npo
Vl3BonbHoro 8w6opa Ha4aIla KOOPAVlHaT. 

MomHO onpeAeIlVlTb TaKme CI-1MMeT~Vl4HW~ TeH30p rl-1I1b6epTa 

v'i T: f3 : ",. 2[)( \/i L ) / 8g a f3; g: Idet g af3 I , /2.0/ 

AIIfI KOToporo, corIlacHo/2/,MW AOIlmHW VlMeTb 

c: 

af3 a{3 /2.9a/T H ==T s ' 

HO HaM Tenepb fiCHO, 4TO 3TO paBeHCT80 MomeT nonY4V1TbCR TonbKO 
TorAa, KorAa 

= O. /2.96/e a 
OAHaKO 3aKOH COXpaHeHI-1·fI 
. f3 af3 T : o /2.98/:::t 

nOIlY4aeTCR TonbKO npVl VlH8apVlaHTHOCTVI Aet:1cT8V1R no OTHoweHVlIO 
K nepeMeHHwM CA81-1raM KOOPAI-1HaT, n03TOMY OH He VlMeeT MeCTa npl-1 
HaIl1-141-1V1 nOCTORHHWX 8HewHHX none~! 

3. 3flEKTPOMArHHTHOE nonE B cnnOWHO~ CPEAE 

npemAe Bcero Heo6xoAVlMO HMeTb B BI-1AY, 4TO Ha npaKTVlKe HaM 
HymeH T3H, OnI-1CbIBaJOUtI-1~ CYMMY 4-VlMnYIlbca nOJ1f1 VI Bbl38aHHoro VIM 
Vl3MeHeHI-1f1 4-VlMnYIlbca cpeAw. HHWMVI CII08aMVI, OH AOIlmeH YAOBneT
80pflTb YCIIOBVlIO 
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a' Taf3 =- ta. F a j p.f3 .=- p. , /3.1/ 

rne jfl onacuaae'r TOllbKO TOKH npOBOAHMOCTH H 

Fa /3 = aa Af3 - af3A a /3.2/ 

eCTb TeH30p 3neKTpOMarHHTHoro nonR. TaKOH T3~ H3BeCTeH TonbKO 
AnR OAHOPOAHO~ cpeA~ - 3TO T3~ MHHKoBcKoro: 

T a{J = _1_ (F ap H f3 .!- a/3F H'/XT) 
/3.~/M 4" P + 4 g per ,
 

3AeCb
 

a/ Ha{J = l a(3pq F ,
 
(X1
 "'~ /3.4/ 

6/ (f3apo = l af3ap = -( af3po c -l poa{3 

nOcneAHRR 4aCTb nocneAHero COOTHoweHHR B~TeKaeT H3 onpeAeneHHR 
TeH30pa npOHH4aeMOCTH fafJpu no ero 3Ha4eHH~ B CHCTeMe nOKOR 
cpeA~ /npeAnonaraeM ee cy~ecTBoBaHHe/: 

H ik ='fl- 1 F ik, Hok = t F ok , /3. 4B/ 

ripa Hcnonb30BaHHH rapMOHH4eCKHX KooPAHHaT /3,4,6,7/: 
'flv flv __ IlV
 
dflq =0; q :=Vgg • /3.5/
 
YpaBHeHHR nonR 
. af3 fJ 
daH =4fTi /3.6/ 
nonY4a~TCR H3 narpaH~HaHa 

L = - _1_ g f3 g F apH {3a _ g nAa j f3 • /3.7a/

1617 a pu ap


B AanbHeHweM nonO~HM
 

j f3 = O. /3.76/ 

TorAa 

a/ T f3 = 2.... [A H pf3 + 2. ô (3F H pu ]
K a 4fT pp. 4 a pu , 

/3.8/ 
6/ Saf3/L :::: _l_[H Jlf3Aa _ H ua A (3) 

4" 

H ner so npoaepar s , 4TO T3~' MHHKOBCKoro /3.3/ ecr s Ha caMOM Ae

ne IIcHMMeTpH30BaHHblHII no $opMyne /2.6/ KaHOHH4eCKHH TeH30p
 
/3.8a/. B COOTBeTCTBHH c pe3ynbTaTaMH npeAblAy~ero naparpa$a
 
OH HeCHMMeTpH4eH, HO coxpaHReTCR B OAHOpOAHOH cpeAe npH ycnoc
 
BHH /3.76/. CooTBeTcTBY~HH HaweMY narpaH~HaHY TeH30p rHnb6ep

Ta /2.8/ He coxpaHReTCR, H ~ 6eCCHnbHbI nonY4HTb H3 3Toro na

r pa-o-uaaa CHMMeTpH4HbI~, coxpaHRIOU(HHCR T3~. 

-l 

B nHTepaType H3BeCTeH e~e T3~ A6paraMa: 

T ko . = T ok • =' T ok T ík , = T ik /3 9/
A' A' M' A' M' • 

He coxpaHR~~HHCR B OAHOpOAHOH He3apR~eHHOH cpeAe, TaK 4TO OH 
He HMeeT AnR Hac $H3H4eCKoro 3Ha4eHHR. ~3BeCTeH H IITeH30p H3
nY4eHHR 1 1 

, B CHCTeMe nOKOR cpeAbI onpeAeneHHblH npOCTO COOTHowe
HHeM 

Tia =«(11)-1 Tia = T ai /3.10/R ,... M R' 

TaK 4TO eMY COOTBeTcTByeT B til pa3 MeHbwaR CHna no cpaBHeHH~ 

c Tpe6yeMoH BenH4HHOH /3.1/. 
HaKoHe4, nOKa~eM, 4TO TonbKO HecHMMeTpH4HblH T3~ MHHKOBCKoro 

onpeAenReT npaBHnbHoe OTHoweHHe nnOTHOCTeH 3HeprHH H HMnynbca, 
Tpe6yeMoe coxpaHeHHeM 4-HMnynbca npH H3nY4eHHH 4epeHKOBa-BaBM
nOBa. 0603Ha4HM 4-HMnynbc H3nY4eHHoro $OTOHa ôka H COOTselCl
By~~ee YMeHbweHHe 4-HMnynbca H3nY4a~~ero 3neKTpOHa Spa,laK 
4TO 

-+ -+
ôpo=ôko, !8p I = Iô k I cos a , /3.11a/ 

rAe 
-1 - -+ -+/ o eos a = (n v) , n: = V til , V = P P • /3.116/
 

2 ... ...

~3 ôp = O nonY4HM pOôpo= Ipllôp! r oTKYAa ... 
jôkl / \ôkOI =n. /3.118/ 

KaK pas 3TO OTHoweHHe nae r ~BenH4HHa aexropa 
ko 1 -+ -+ 

T M = ~ (D x B) k /3. 12/ 

H nnOTHOCTb 3HeprHH Toe B nnOCKOH BOnHe H, CneAOBaTenbHO, Ta
KOe ~e OTHOWeHHe AaeT~3~ MHHKOBCKOrO H AnR COOTBeTCTBY~HX 
nnOTHOCTeH nOTOKa /TaK KaK CKOpOCTb paCnpOCTpaHeHHR 3HeprHH 
H HMnynbca OAHHaKOBa/. 

~TaK, M~ HaWnH, 4TO peanbHblH T3~ B CnnOWHOH cpeAe AOn~eH 

6b1Tb HeCHMMeTpH4HbIM. B peayns r ere nenyuaer ca YBenH4eHHe OTHO
weHHR /3. 11B/ no cpaBHeHH~ co CKOpOCTb~ pacnpOCTpaHeHHR nonR 
/ABH~eHHR lI<t>óToHall

/ , 4TO caMO no ce6e $H3H4ecKH e~e HH4ero 
He 3Ha4HT, TaK KaK Ok e COOTBeTcTByeT Tonb KO 4aCTH nnOTHOCTH 
3HeprHH. OAHaKO BcneACTBHe 3Toro coxpaHeHHe COOTBeTcTBy~ero 

MKA HeHHBapHaHTHO no OTHoweHH~ K npe06pa30BaHHRM nOpeH4a. 
nocne HanHcaHHR AaHHoH CTaTbH .AOKTOp A.$.nHcapeB 06paTHn 

BHHMaHHe aBTopa Ha pa60TbI rHH36ypra/8/ , B KOTOPblX 6b1n paHee 
nonY4eH npHBeAeHHblH pe3ynbTaT o TOM, 4TO onblT 4epeHKOBa-BaBH
nOBa BeAeT K T3~ MHHKOBCKoro. 3AeCb TaK~e nOK~3aHO, 4TO T3~ li 

A6paraMa OTnH4aeTCR OT T3~ MHHKOBCKoro B HeMarHHTHOH cpeAe 
TeM, 4TO OH He BKn~4aeT nnOTHOCTb HMnynbca cpeAbI. npH 3TOM 
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Bce ~cnon~3yeM~e T3H nOnHOCTb~ BKn~4a~T nnOTHOCTb 3HeprH~ cpe
A~ ~ ee nOTOK. COMH~TenbH~M RBnReTCR ~CnOnb30BaH~e TeH30pH~X 

Ben~4~H, pa3n~4H~e CnaraeM~e KOTOp~X On~C~Ba~T pa3n~4H~e $~

s af31l = 

TorAa 

àp. cP af3 a àp.
11 

cP af3 • 
• 

= T af3 _ T ~a 
M M' /4.5a/ 

3~4eCK~e C~CTeM~. T af3 = Taaf3 +!..à
2 p. 

(a f3 cPap. + aa cP f3p. ). /4.56/ 

Ha nepB~~ B3rnRA Ka3anOCb 6~, 4TO AaHH~~ MeTOA np~BOA~T 

4. rEHEPALlHR rn 3nEICTPOMArHHTHblM nontx 
B cnnOWHO~ CPEAE 

M~ B~Aen~, 4TO BcneACTB~e HapyweH~R ypaBHeH~A narpaH~a 

/2. 3/ "BHeWH~M nonex npOH~~aeMOCT~1I laf3pu npouenypa "C~MMeTp~
3a~~~1I /2.6/ np~Bena K HeC~MMeTp~4HOMY T3H M~HKOBCKoro. np~ no
KanbHO~ CB~3~ Me~AY Ha f3 ~ F a f3 , B npeAenax nOKanbHoA Teop~~ M~ 
He CYMeeM nonY4~Tb c~MMeTp~4H~~ coxpaHR~~~~CR T3H, BBeAeM no
3TOMY TaKY~ HenOKanbHY~ Ao6aBKY K narpaH~~aHY /3.7/, KQTopaR 
B OAHOpOAHOA cpeAe He CKa~eTCR Ha 3Ha4eH~~ KaHOH~4eCKoro T3H 
~ Ha ypaBHeH~RX AB~~eH~R AnR $~3~4eCK~X noneA, HO 06ecne4~T 

TO~AeCTBeHHoe BblnonHeH~e ypa8HeH~~ narpaH~a no OTHoweH~~ K BHew
HeMY nono: 

.~ 
. ~ 

: 1 
I' 

I 
I 

~ f 

/4.6/ 

6/ àa qafJ c O , 

K HeAonYCT~MOMY nORBneH~~ ~CT04H~Ka rn ~He cpeAbl, HO He HaAo 
3a6~BaTb., 4TO OH cnY~~T TonbKO AnR 06ecne4eH~R coxpaHeH~R ~C

T04H~Ka BHYTP~ OAHOPOAHO~ cpenu; ~e Ha rpaH~l"e M~ He ~MeeM 

Aa~e npaB~nbHoro B~pa~eH~~ AnR T~P. BKnaAOM TOHKoro norpaH~4
Horo cnoa B rn MO)l(HO npexeõpe-u, , BHe cpena HenOKanbHY~ Ao6aB
KY cneAyeT OT6poC~Tb, ~ B pon~ ~CT04H~Ka rn ~cnonb30BaTb 3Aecb 
T3H r~nb6epTa. 

AnR onpeneneuaa cnaõoro rn ny-aue .ecero ~CXOA~Tb ~3 ypaaae
H~~ 

a/ q pu à à q af3 =r q ap q f3q + 2 K g [t af3 + T af3 ] , 
p a .o ,p L 

a/ L 
• l 

= L + Aaf3pull d l11 IJafJ{XJ ~3 
/

KOTO~~~ nepaoa nopanxe no K nonY4~M 

6/ 
. 
d
ll 

af3{XJ1J.
A : = dL / ã« af3pu /4.1/ à àp q af3 

p 
= 2 K T afJ • /4.6B/ 

· B/ éJp. laf3fX1 - O. 3Aecb HaAO npeAocTepe4b 4~TaTenR OT OW~604Horo YT8ep~AeH~R, 

B~4~cn~M 4aCTb TeH30pa cn~HOBoro MK~ /2.5a/, COOT8eTCTBY~
U4Y~ "non~" npOH~~aeMOCT~. BcneAcTB~e CBO~CTB C~MMeTp~~ nocneA
Hero /3.46/ ee MO~HO 3an~caTb B B~Ae: 

a/ S af31l = 4Aa{XJ rll f3 _ 4Af3PUJJ, a( por ( por 

BCTpe4a~~erOCR B n~TepaType/6~ KaK 6YATO B 3TOM np~6~~~eH~~ 
BKnaA B ~CT04H~K qafJ AaeT ~ rn. ~eno B TOM, 4TO KorAa ~CT04
H~KOM RBnReTCR 60nbwoe CTaT~4eCKoe Teno, cy~ecTBeHH~~ BKnaA 
B Tlk Aa~T TonbKO HanpR~eH~R OT AeAcTB~R rpaB~Ta~~OHH~X c~n, 
KOTop~e caM~ RBnR~TcR ypaBHeH~RM~ nepBoro nopRAKa no K, TaK 

6/ dp. Sa f31l 
::c T~f3 -T~ , /4.2/ 

4TO ca~M H~3K~M 

B npaBY~ CTOPOHY 
nopRAKOM BKnaAa B qlk 6YAeT BTOpoA,B KOTOpOM 
/4.68/ np~AeTCR A06aB~Tb 4neH~, 3aB~CRU4~e 

B/ T ~f3 _ T t- = __1_ [ Fap H f3 A_ F f3p Ha p], 
OT 
KO 

rn. OAHaKo.~ nepBOM nopRAKe ~CT04H~KOM 3AeCb RBnReTCR Tonb
B~pa~eH~e AnR T3H HerpaB~Ta4~oHHoA MaTep~~ 6e3 Y4eTa rn 

477 ". . af3p. 
M~ Morn~, 04e8~AHO, Ha4~HaTb c onpeAeneH~R 8 COOTHoweH~

eM /4.26/, np~MeH~M~M YH~BepcanbHO AnR C~MMeTp~3a4~~' n~6óro 

T3H. Pa3B~TaR AO 3Toro Teop~R none3Ha A~R B~RCHeH~R $~3~4eCKo

/nocneAHee Mo~eT, oAHaKo, cKa3aTbcR, Hanp~Mep Ha nepepacnpe
AeneH~~ Macc/. 

B cnY4ae cna6o~ rpaB~Ta4~oHHo~ BonH~ peweH~e ~MeeT npocTo~ 

ro ,cM~cna 3TO~ c~MMeTp~3a~~~, KOTopaR AaeT: B~A: 

T af3 

rAe 

= T a 
H 

f3 + ~ ~ (8 apf3 + 8 f3pa ),
2 P 

B AaHHOM cnY4ae T3H r~nb6epTa ~MeeT B~A 

/4.3/ 
r~l. ,
t 

I( = 87Tk.'af3 _ 4k f T'afJ dV' q - , 
r (ret)' , 

BcneACTB~e 3aKOHa coxpaHeH~R AnR 

/4.7/ 

Taf3,nePB~~ He~C4e3a~U4~~ 
/4.4/,{,JTaf3 lC:' _l_{ F ap H ~ + Hap F fJ _ .!..gaf3 F H pu ] • 

H 811' 'P P 2 pu 
~o6aBKa K TeH30py r~nb6epTa B /4.3/, o6ecne4~Ba~U4aR coxpaHe

H~e nonY4eHHoro T3H, onpeAeneHa!ycnoB~eM /4.26/ HeOAH03Ha4HO, 

,~ 
~Ir 

BKnaA Aa~T TonbKO KBaAPynonbH~e 4neH~ pa3no~eH~R 

~eMY BpeMeH~, T.e. HyneBo~ OT Tlk , nepB~~ OT Tok 
OT T 00 , ~ MO~HO nony-urr s Bblpa~eH~e 

no 3ana3AbIBa~
~ BtOPO~ 

TaK 4TO M~ Mo~eM nonO~~Tb: 
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I
 
'I	 \qil~ ~ r T'oox i xkdV.	 /4.8/ HRIOt1\~HCR TeH30p MK.Q. Bcnenc r aae aroro Mbl He CMo~eM C~MMeTp~30lC	

r ' 
BaTb T3~, ecn~ OH nonY4~TCR HeC~MMeTp~4H~M. C APyro~ CTOpOH~,3Aecb onRTb HaAo npeAOCTepe4b OT HenpaB~nbHoro YTBep~AeH~R, I 
C~MMeTp~4HwH T31-1 r~nb6epTa He 6YAeT coxpaHRTbcR. HeB03Mo~HOCTb4TO npe06pa30BaH~eM KOOPA~HaT,coxpaHR~~M ycnoB~e /4.66/,MO~HO 

YCTpaH~Tb qOk ~ cnen q ik • Bcnencr aae "TeopeMbl" <J>oKa/s / ' o eA~HCT
aeHHOCT~ rapMOH~4eCK~X KOOPA~HaT, KoppeKTHO AOKa3aHHoH TOAOPO
B~M/9/ AnR n~HeHHoro np~6n~~eH~R 6naroAapR YT04HeH~~ MaTeMaT~
4eCKOH <J>opMyn~poBK~ ycnoB~H TeopeM~, 60nbwe H~KaK~X Hen~HeHH~X 

npe06pa30BaH~H rapMOH~4eCK~X KOOPA~HaT Henb3R CAenaTb 6e3 BBe

,} 
l ~ 
I 

AeH~R AononH~TenbHo~, He<J>~3~4ecKoH cxoAR~eHcR rpaB~Ta~~oHHoH 

aonHW /n~HeHHwe npe06pa30BaH~R ~CKn~4eHW aC~MnTOT~KO~ Ha 6ec
KOHe4HocT~/. 

OAHaKo ynoMRHYTwe 4~CT~ TeH30pHoH nnOTHOCT~ qa~ He Aa~T 
aKnaAa B T31-1 rn a cnY4ae cna60~ nnOCKO~ rpaB~Ta~~oHHo~ BonHW, 
KorAa ero MomHO 3an~caTb a B~Ae 

a/	 ta~ = na nt3 tOO t 00 = _1_ l (ik 2 
i. k q tt )41( 

6/	 ii 2 : =1, nO=1; qoa =nkqka=>qoo =ninkqik 

• ik . ik • oi k . ok i . 00 i k 1 i k . af3
a/	 qtt =q -q n -q n +q n n +'2(6 ik -n n ) Spq 

= qik _ q1nk_qk n i + .!...(n1nk+ Ô ) q
t t 2 ik t' I, 

i	 ir /	 qik = qik _.!...ô ff q ~ = q ik n k qt=!Jt n • i 
t 3 ik q t 

COOTHoweH~R B /4.96/ npeACTaBnR~T ycnoB~R rapMOH~4HOCT~ KOOP

A~HaT /4.66/. B 3T~X KOOPA~HaTax T31-1 rn onpeAeneH <J>OPMOH KaHO

H~4eCKoro Kaa3~Te~30pa 3HHwTeHHa/4. 6/ , KOTopaR B paCCMaTp~Bae


MOM cnY4ae cna60~ nnOCKOH BonHbl coanaAaeT c <J>OpMOH KBa3~TeH30


pa 11aHAay-JI~<J>w~~a-<J>oKa.
 

I 
5.	 3AK11104EH~E ~ 

:i 
np~ Han~4~~ npoaaaons aux BHeWH~X noneü , He YAOBneTBopR~~X i;.

ypaBHeH~RM Jlarpaaxa , Mbl He Mo~eM nonyvar s A~HaM~4eCK~e ~HBa /1 
p~aHTbl ~3 KaHOH~4eCKoro <J>opMan~3Ma.Hac ~HTepecyeT cnY4aH; Kór I: 

I 
na BHeWH~e nona onacaaaor MaKpocKon~'4ecK~e CBoi1cTBa C~CTeMbI, .! 
n03TOMY BblnonHeH~e 3T~X ypaBHeH~~ Henb3R 06ecne4~Tb MOA~(J>I.1 L 
Ka~~ei1 narpaHm~aHa. I' 

TonbKO B 4aCTHOM cnY4ae OAHopOAHoro ~ nOCTORHHoro BHeWHero .; 
nonR MbI nonY4~M coxpaHR~~~HCR KaHOH~4ecK~i1 T3~, HO He coxpa h 

; I 

" J',; 

Han~caTb AnR noneH, AeHcTBY~~~X Ha 4acT~~y, npaB~nbHwH T31-1, no
pO~AaeT cneAY~~y~ np06neMy - np06neMY reHepa~~~ rn 3TOH 4aCT~
~eH, oTMe4eHHY~ 4epH~KoBb1M /10/ . . 

B cnY4ae 3neKTpoMarH~THoro nonR B OAHOPOAHOH cpeAe HeC~M

MeTp~4HbIH T31-1 M~HKoBcKoro e cr s "c~MMeTp~30BaHHbll:1" npouenypoü 
6en~H<J>aHTe KaHoH~4ecK~H T31-1, ~ ero aC~MMeTp~R Aa~e He06xOA~Ma 

AnR npaB~nbHoro COOTHoweH~R Ben~4~HbI 3Hepr~~ ~ ~Mnynbca np~ ~3

nY4eH~~ 4epeHKOBa; AnR HeoAHopoAHOH cpenu npaB~nbHblH T31-1 Bo06
~e He ~3BecTeH. OAHaKo ~CT04H~K rn Aon~eH 6b1Tb c~MMeTp~4HblM 

~ cOXpaHRIOt1\~McR. nOCKonbKY M~KpocKon~4ecK~e ~CT04H~K~ acerAa 
cMorYT YAoBneTBop~Tb 3T~M Tpe60BaH~RM, np~4~HY TPYAHocTe~ Ha
AO ~CKaTb B nepexoAe K MaKpoon~caH~~. nOKa 3TOT npo4ecc T~a
TenbHO He ~3Y4eH, HaM np~AeTcR pewaTb np06neMY <J>opManbHblM 06
pa30M. . 

B AaHHoH pa60Te npeAno~eH MeToA BBeAeH~R HenoKanbHo~ Ao6aB
K~ B narpaH~~aH, He~3MeHR~~eH ypaBHeH~H AB~~eH~R AnR <J>~3~4ec

K~X noneH ~, cneAoBaTenbHo, TaK~e nonHorOKaHOH~4eCKoro T31-1. 
B pe3ynbTaTe c~MMeTp~3a~~~ nonY4aeTCR T31-1(r~nb6ePTa c HenOKar.t
HOH A06aBKoi1, 06ecne4~Ba~~eH ero coxpaHeH~e. 

R X04Y n06naroAap~Tb npo<J>. 3.3.Kanyc~~Ka, npo<J>. H.A.4epH~

KOBa, A.<J>.n~capeBa, P.A.AçaHoBa ~ H.C.WaBox~HY aa roCTenp~~M

CTBO ~ nocToRHHbli1 ~HTepec K pa60Te BO BpeMR Moero RpaTKOBpeMtH
Horo npe6b1BaH~R B .Qy6He. 

R 6naroAap~ TaK~e Y4acTH~KoB ceM~Hapa 11T<J> 3a 06cY~AeH~e 

npoõneaa. 
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TEMATHqECKHE KATErOPHH nYBRHKAQHA
 

OBDE~HHEHHOrO HHCTHTYTA H~EPHWX
 

HCCRE~OBAHHA
 

HH,neKC	 TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3~Ka B~COKHX 3Hepr~~ 

2. TeopeTH4ecKaR ~H3HKa B~COK~X 3HeprH~ 

3. 3KcnepHMeHTanbHaR He~TpoHHaR ~~3~Ka 

4. TeopeTH4ecKáR ~~3HKa H~3K~X 3HeprH~ 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpOCKon~R H paAHox~M~R 

7. ~~3~Ka TR*en~x HOHOB 

8. Kp~oreHHKa 

9. YCKop~TenH 

10.	 ABToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbH~X 

AaHH~X 

11.	 B~4HcnHTenbHaR MaTeMaTHKa ~ TeXHHKa 

12.	 XHMHR 

13.	 TeXHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14.	 ~ccneAoBaHHR TBepA~X Ten H *HAKocTe~ 
RAepH~MH MeTOAaMH 

15.	 3KcnepHMeHTanbHaR ~~3~Ka RAepH~X peaK~~~ 

np~ H~3KHX 3HeprHRX 

16.	 ~o3~MeTp~R H' ~~3~Ka 3a~~T~ 

17.	 Teop~R KOHAeHc~pOBaHHoro COCTORH~R 

18.	 ~cnonb30BaHHe pe3ynbTaToB H MeTOAOB 
~YHAaMeHTanbH~X ~H3H4eCKHX HccneAOBaH~H 

B cMe*H~X 06nacTRX HaYKH ~ TeXHHKH 

19.	 6HO$H3~Ka 


