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Ill 
I. B pa6oTe 6brrrH paccMoTpeHbr HHTep<l>epeauaoHHbre HBn eHHH npa pac naue ouHHO'IHbiX 

Hel!Tpa!lbHblX K -Meaoaoa aa usa rr -Meaoaa B cny'lae aapyweHHH CP -HHBapHaHT-

HOCTH, HeuaBHO npoaeueHHble 3KCnepHMeHTbl y Ka3biBaroT Ha cyweCTBOBaHHe TaKoil HHTCp<j>e -

0 -o peHUHH. npeucTaBrrHeT HHTepec paccMoTpeaae aaanorH'tHbl X a<l><!>eKTOB npH pOJKI!eHHH nap K K • 

TaK KaK B 3TOM CDy'lae HHTep<j>epeHIIHOHHb!e HB!leHHS! 06rra u aroT p HIIOM xapa KTepHblX OC06eH-

HOCTeJ!, o6yC!lOB!leHHblX HaDH'tHeM KOpperrHUHli B pacnai!Hb!X CBOilCTBaX Hei!TparrbHblX 
xl 

30HOB 
K -Me -

o -o 
2. YfaBeCTH0 0 'ITO ecrrH napa K K pOJKI!aeTCH B COC TOHHHHX C He'leTHbiMH op6HTanbHbl -

MH MOMeHTaMH, ee BO!lHOBaH <j>yHKUHH MeHHeTCH CO BpeMeHeM no 3aKOHy/ 3/ 

AL 
I -<r + lmL)t P 

-- (K L (p)K (q)e 

..;2 • 
As -(2 + lm 8 )tp 

- K L (q)K
8 

(p)e 
-(_AL ~ + lm L) tq 

( I ) 

3uecb H t 0 -co6cTBeHHbre apeMeHa aetlTparrbHbtX K -Meaoaoe, a.eu>t<yw:uxcR c .. 
HMnyrrbCaMH p H q COOTBeTCTBeHHO. 

Ecna napa K ° K0 
poJKua eTcH B cocToHHHHX c 'leTHbtMn op6aTanbHbtMH MOMeHTaMH , 

-cAs+ lm 8 ><•, +t 0 > 
_I_ (K (p)Ks (q) e T ..;rs CHM. 

(2 ) 

nycTb aMn!lHTylla o6pa30BaHHH B COCTOHHHH C HMnynbCOM .. 
p H B COCTORHHH C .. 

HMnynbCOM q pasHa A(p , q) • Torua sonaoaaH ¢yHKUHH napbt B MoMeHT poJKueaaH 6yueT 

HMeTb BHJl! 

t/J = at/J ac +bt/J (3) 

xl Paaee B pa6oTe
121 o6cylKI!anac~ HHTep<j>epeauHOHHbte HBrreHHSJ npa poJKueaaa na p K°K0 

B OTCyTCTBH& KOpperrHUHA, Korua ny'IOK HeliTpanbHblX 

aanpaBneaaa npeucTaBrrHeT co6oA aexorepeHTayro CMecb 
K -Meaoaos, IIBHJKymaxc H a uaaaoM 

K 0 H j(O 

3 



/ 2/ 
rue 

. -

b -

A(p,q) - A (q,p) 

2 2 K 
y2 !kA(p,qll + IA(q,pll I 

A(p,q) + A(q,p) (4) 
- 2 2 K 

y2 llA<p.qll +IA(q,pll I 

o -o + _ 
Pace .>fOTpHM Tenepb 'IHCno cosnaueaHA npH perHcTpBilHH pacnauos JC , JC .. , " ueTeKTO-

paMH, pBCDODOJKeHHbiMH HB JtBCCTOSIHHSIX f q • " q )' q 1 0 H f p • \' p )' p l p OT TO'IKH 

2 -K 
polKileHHSI nap&I ( 3uec& y • (1 - ? ) -nopeHD.eBCKHA <j>aKTop). HeTpyuHo BHueT&, 'ITO 

9<j><l>eKT nponopnHoaanea senH'IHHe: 

2 2 
d p - IMI dt.dtq • (5) 

rue 
-(AL + lm ) ) As 

M • I I A (aA -r L lp bA -<-r+lms>'• ) ..[2 8 Le + s" X 

A A A AL -~+lm 8 )t0 -<-T' +lm8 )t0 -<~+lmL)t0) -¥'1-lmt)lo (B) 
X • -A L (.A s • + b AL • ) • I 

( A 8 H A L -aMnnHTYUbi pacnauos K 8 .. "+" - + -
H K. _. tr 1T 

L 
+ 

sepOSITHOCTH perHCTpBilHH paCDBUOB HB IT IT s aanpasneHHH 

MH pacnaABMH K
0 ,K 0 

.. ,+,- HB pBCCTOSIHHSIX 

v 
0 

y 
0 

T 1 ~ x ~ "• Yo T2 

M&I nony'IHM cneuyiOmee Bbtpa>KeHHe: 

rue 

T2 2 

dP - d~ ( f I M I d t • ,) - pt. ( T I T 2 ) dt • 
Tl 

p 

• 2 2 -.\Lt 2 -.\ t 
p t ( T 1 T 2 l • ~ I A s I I[ 1•1 1•1 e + I b I • 8 + 

As+AL ----,--• 
+2lal ~blltle coa(t.mt + S-,Pl]B(T 1 T 2 ) + 

As+AL 

COOTB9TCTB9HHO) , finS! 

B KOppenSIIlHH CO BCe-

(7) 

2 2 -.\at 2 2 -ALl --2-' 
+1•1 (1•1 e + 1•1 lbl e +2l•llbll•l• coa(t.mt+8+<J!l]C(TIT2) 

. 2 2 - As+Att 2 2 - .\s+AL, 
-2Ual 1<1 e -,- coa(&.tl+ lbl 1•1 e -,-- coa(&.t +28) + 

4 

l 
l 

--) 
l 

3uec& 

+ ltl
1

l•llbl coo(~+ 8) 

As +AL 

-2 [1•1~· 1,1 2• ---.--
1 

a!• 

I ...\Lt 
+ltl . l•lfble ola.(~· 

.., 
••ltle •AL /AS 

'1ll 
B ( T I T 2 ) • f .-·~s t dt 

Tl 

D(T 1 T 2 ) • Re 

&<T 1 T8 ) • -1m 

nerKO BHileTb, 'ITO KOa<I><I>HUHeHTY 

KOlKHBymero HeATp8DbHOrO Me30HB 

Hb!A C ( T 
1 

T 2 ) , ODHCbiBBeT KOppe 

'lneH&I, nponopnHoHan&H&Ie D (T 1 

+ - + -UOB JC.., .. , IT H JCj, .. lf IT 

npH T 
1 
•0, T2 • .!_ « 2._ 

As AL 
nopSIUOK senH'IHH&I 1/A 8 . EcnH 

aanpasneHHH q , 

D·D(O,oo) • 

B • B (0 

~ (A
8 

+A 

~(As +AL 

nerKO BHU9Tb, 'ITO B 3TOM cnyqae 

HHSIX, npeBbiWBIOIIIHX pBCD8UHYJO un 

P (T1 T2 ) uweeT nopSIUOK senH'I 

x/ 3Ty HBTep<jlepeHilHIO He CD' 

Tex JKe pacnanos B aanpasneaBH 

'ID9HOB, nponOpllHOHBDbHbiX aia. ( /';.r 



(4) 

o -o + _ 
tJlOS )( ,I: -+ ft ft J]eTeKTO-

(5) 

, COOTSeTCTSeHHO) • nnSI 

p S KOppenSIUHH CO see-

(7) 

) + 

~) + 

) 
J 

3aecb 

'1!1 
B ( T 1 T 2 ) • f o """a 1 

dt 

Tl 

</> • argb-arga; 

A +>,. 
J
T2 --

8
2--1 -1Llmt 

D ( T 1 T 2 ) • Re e e dt 

Tl A +.\ 
~ -~t -lllmt 

/i, ( T 1 T a ) • - 1m f e o dt 
Tl 

(8) 

(9) 

( 10) 

(II) 

nerKO SHJleTb 0 'ITO KOa<I><I>HuHeHTy B ( T 1 'J2) COOTSeTCTsyeT KOppenS!UHSI C pacnaJJBMH KOpOT-

KOJKHsymero uei!Tpanbuoro Meaoua ua asa aapRJKeHHbiX " -Meaoua. 4neu, nponopuuouanb-

HbJil C ( T 
1 

T 2 ) , onHCbJBBeT KoppenSIUHJO c pacnaaaMH 1: L -+ tt + tt- s uanpasneHHH q • 

"ineHbi, nponopuuouanbHbie D (T 1 T2 ) 

+ -
H /i, ( T I T 2 ) 0 CSSI38Hbl C HHTep<jlepeHUHeil pacna

-+ x/ 
J]OS H 1:,1.-+ tt ft s uanpasneHHH q 

• 
T2 • j_ « 2._ 

As AL 
l/A 8 • EcnH perucTpHpyiOTCSI cosnaaeHHSI 

see KOa<I><I>HUHeHTN B c D H 

nopRJlOK senH'IHHbl CO SCeMH pacnaJ]B MH 

aanpasneuHH q , 

B • B (0, oo) • 

~ 
C • C(O , oo) • 

AL 
( 12) 

D·D(O,oo). & • & ( O, .., ) • __ ll_m--,.---.,. 
"(A 8 +A L)2 + (llm) 

S 

nerKO SHJleTb0 'ITO S STOM cnyqae S03pBCTBeT ponb pacnaJJOS )( 
L 

+ -.. , , HB paCCTOSI-

HHSIX, npeSbiWBJOwHx pacnaauyJO anHHy 1: 
8 

-Meaoaa. BKnaa STHX pacnaaos s KoppenSIUHJO 

P (TI T2 ) BNeeT nopS!JlOK senB'IBHbl ltl 2 iZ (cOOTSeTCTSYJOWHil KOa<I><I>BuHeHT C(O,oo) » B(O ,oo)) 

x/3Ty BBTe~epeuua10 ue cneayeT cMemBBBTb c HHTepecy10meil aac RHTe~epeauHeil 
TeX JKe paCDBJlOS S HanpasneHHH p 0 KOTOpBS! npHSOJlHT K JlOS!BneHHIO S SNpalKeHHH (8) 
qneROS, nponOpllHOHBfibHblX sin ( llmt P ) H cos ( ll m I P ) • 
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BbipaJKeaae Pt ( O ,~ ) 11n11 crry'laH b a 0 (napa K° K 0 
o15paayeTCH B COCTOHRR!IX c 

- o -o 
H9'18THb!MR op6 HTaiibHb!MH MOM9&TaMB 0 HanpaMep, B peaKUHH pp ~ K 1: UpR OCTI1HOBK9) 

/ 4 / 
6bmo Bbi'IHCrre ao Poya oM • 

3. flp911UOIIO JKBM Tenepb, 'ITO RM99TCSI H9KOTopaH npHM9Cb '19THb!X op6RTaiibHb!X MOM9ll-

T OB, T. e . I b I« 1•1 • I HO b .f. 0 3To c n p aseArraeo, aanpawep, A11SI peaKUHH 

PP -+ Ko j( o n pH MaiiOM, HO OTIIH'IHOM OT HyiiH OTHOCBT9IIbROM RMUYIIbC9 llpOTOH8 H as

THnpoToHa. Y'IHTh!BaH qrreHbi nopHilKa ld \til b I H I b l~ , Mhl MO)K8M H8.nBC8Tb: 

P ,
0

( T 1 T 2 ) 
< ~ ->. Lt P ~ -A stp 

1>\ A s r ll \t \ e +\b\ e + 

- >-x.;>- s, ' 2 -l\ 8 t 
+ ·2 I b 11 <1 e cos ( 6mt +8- ¢ ) ] 8 (T 1 T 2 ) +~<I e C ( T 1 T ~ ) -

->. t 
- 2 \ b\\ <1 e s (D(T 1 T~ )cos( 8 -¢) + lii(T 1 T2 )sln(8- ¢))-

(13) 

• 
2 ~ 

-2 \t \ e- ( O( T 1 T2 )cos(6mt) + Iii (T 1 T~ )oln(6mt)) I 

(cp ~ argb- arga ) . 

n erKO BH119 T b , 'ITO B ~OpMyne ( 13) UOII'19pKBYTbi A 'III9H ( xoTop hi A B03 BHKaeT aa C'i9T KOp

p9nllllHH C p a c na A OM K S ~ 1T + 1T - ) COOTB9TCTByeT HHTep~epeBUHH aMUIIHTYA pOlK.ll9HHSI na-

0 - o 
p bt K K B COCTOHHH'HX C H e 'tfe THbiMB H qeTHblMH Op6 HT8nbHbiMB MOMeHT8MH. 3B.M9THM 1 

'ITO n p a \ ab I « I TaKy iO HHTep~epeHUH!O B paccMaTpHBaeMOM aKcnepHM9BTe npaKTH'te-

c xa MOJKHO aa6rr iOAaTb &Mea so B crr y 'tae [b I « I a I xor11a Marra npaMecb 'leTBhiX op6a-

~ 

T8IlbHblX MOM9 BTOB, flpH 9TOM n errecoo6pa3BO B b!6paTb paCCTOSIHHSI B uanpa BII9HBH q 

COOTB9TCTByiOIItB9 T I • 0 , T~ • i:- , 'IT06b! yM9llbUJBTb BKIIall KOpperrHUHB C pacnaiiOM 

+ s 
K L ~" "- • nponopuaoaarrbBblA xomauaeHTy c ( T I T~ ) . B peayrrbTaTe BHTe~epeHUH!I CTa-

0- 0 
BOBHTC SI a aMeTHOA c p a ay JK9 y TO'IKH p 0JK.ll8HB!I napb! K K , UpH't9M B9IIH'IBB8 HHT9p~e-

p9BUBOHHOrO qrreaa 'IYBCTBHT9IIbB8 K ManoA npBM9CH (nopHIIKa /lOneR npoueHTa) '19THb!X 

op6aTarrbHb!X MOM9BTOB, T a KHM o 6 paao .><, B npsauane B03MOJKHo, aaaH R 8 , onpe-

119IIBTb aMUIIHTYIIY \ b[ H OTHOCHT9llbHYIO ~aay ¢ aT oR npaMeca. 

Crre11yeT noA'tepxnyTb, 'ITO HaTepecyiOmaH sac HHTep~epeaua!l aasacaT OT aaepraa 

K -M930HOB, B TO Bp9MH KaK MaiibiA HBTep~epeHUBOHHbiA 'III9H, Bbl'IHCII9HHb!ll PoyaoM /
4 /, 

C03AaeT He aaBRCHmHA OT a HeprHH ~OR. 

4. EcnH ManoA HBIIH9TCSI npHM9Cb H9'19THblX op6aTaiibHblX MOM9HTOB, HanpHMep, npH 

o -o + -
polK.lleaaa n a p b! K K s6rraa a nopora, xopperrHUHOHHbiA axcnepHMeaT c pacnaAaMH sa rr rr 

B o 6 oax aanpaerreHH!IX p H q AII!I aa6IIIOA9HHSI BHT9p~epeHUHH npaKTH't9CKH H9 npnro-

119H, TaK KaK HHT9~9p9HUHOHHbl9 'III9Hbl CTaHOB!ITC!I CpaBHHMb!MH C 061ItHM 3ltCUOH9HUHlliib-

6 

~--

RhiM :l>oaoM sa ,CIIJIIIlltOM 15oz 

A8 see aojlcjleKThl RC'Ie3aJOIIte I 

n11SI HCCIIOAOBaiiJI!I Marro' 

speweasoa xoll KoppenggsR pa 

lnJ B3f1MQA8ACTBR8H 1:0 -

maX paCU8AR09 AnHHhl KOpOTitC 

~HitCRpyeTC!I upaltTH'i9CitB 'IHC~ 

nerKO BHil9Tb, 'ITO B 9TBX YCl 

1: -M930HOB0 ABHlK}'IIlHXCSI E 

M930BOB C KtomynbCOM p llJ 

'P, 
p - <I 

+ 2\•llhll•l• 

rAe ¢ ' 

flpH 11 

pt. 
<1•12. ->-a•. 

Aaanaa BbipaJKeaaH ( 15) noxa: 

BOIIB, B p8CCMaTpBB89MOM 9KC 

o-o 
HHH napbl K K • TaKHM o6pa< 

1•1 a B Mhl MOJK9M Of 

npaMecB p -BOIIBb! y nopor 

5. B aaxrrJO'I9BHe paccMoTp• 

OTHOCHT9IIbHb!X HMUYIIbCaX npO 

B CBIIbBb!X B38HMOII9ACTBHSIX C 

ll11SI TpHUII9TROrO COCTOSIBSI!I CE 

MOJKJIO Y'IHTbiB8Tb TOIIbKO COC1 

paBBblM aynJO, B UOIIRb!M MOME 

crryqae crreAyiO maMa TpeM!I aM 



06p83Y8TCH B COCTOHHRHX C 

KilHH DpB OCTilHOBKe) 

M9Cb '19THbiX o p6HT&nbBbiX NOMea 

!HBO, B&DpBMep, AnSI pe&KilHH 

=aTenbBOM HMnynbCe n p oToaa a aa-

a I b ~a , N bl NO)I(eM a anac&Tb: 

a - .1. 8 t 

+lbl e " + 

( 13) 
r. )sln( 8 - c;l>ll-

)sln(/lmt)) I 

EOTOp blil B03 HRX89T 3 8 C'19 T XOp

)epeHnHH a MnnaTyA poJKAea aa n a -

TBllbHbJ MH MOMeHT8MH. 38M8TBM, 

aeMOM axcnepaMea Te n paxTH'Ie

r aa Mana npaMecb '!eTHbiX op6a-

:cTosraasr B aanpa an eaaa q 

> BKDBQ KOppensrnHH C p8CD8AOM 

pe3ynbTBTe HaTepcjle p eana sr c Ta 

j(O 
o DpR'19 M B9DH'IHH8 HHTepcjle-

raxa aoneA npo neaTa ) '!eTablx 

O>KHO , 3H8H H 8 , onpe-

II npaMeca . 

~peanHR 3BBHCHT oT a aep ran 

'lnea, Bb! 'IHc n e a abiii Poy 3 o M 141, 

: MOMeHTOB, Hanp RMep , lTpH 

nepaMeaT c pacnana Ma na ,+"
penunn npaKTH'Iecx n ae npnro

-' b!MH C 06mHM 3KCDOH9HilH8Db-

6onbmBX paCCTO>IHB.IIX OT TO'IXB pOJKA9BHJI D&pbl 

Aft BC8 acjlclleKTbl HC'I9381011l9 M&nbl DO a6conJOTBOA B9nH'IJIBe. 

o -o 
I( I( Kor-

nnsr BccneAOBaJIBJI ManoA DpBM8CB P -BOna B6nH3B nopora nenecoo6paaao aawepRTb 

epewe~~:aoA xoA 11:oppemma• pacnaaa aa , +, - B aanpasne BJ!'B· ~ c mo!5b1MB pacnanaMB 

BnH B3§1MoaeAcTBJ9M' 1:0 
-weaoaoB B aanpaeneaaa q aa paccToSUillax, Maoro 6onh-

m•x pacnaAaoA AnHHbl !!:OpOTI!:OlKIBYI!lero { I( S ) aeATpanbaoro IC -M830B&. npa &TOM 

cPBKCBpyeTCsr np&KTI'I9CI!:R 'IJICTOe cOCTOJIJIBe AOnro)I(RBylllero IC: -Meaoaa C BMnynbCOM ij_ 

nerKO BHA9Tb 0 'ITO B STHX ycnOBBRX, B838BBCBMO OT KOBKpeTBOrO pacnaAa HnH p&CC9RBHR 

I( -M930HOB1 ABB~IIlHXCR B H8Dp&Bn9RHB 
.. 
q , eejloaTaocTb pacnaAa aa , + , - IC -

M930HOB C BNDynbCOM p nponopnaoaanbaa senB'IBae 

{ 14) 

</>' • argo argb • 

lbl•l, l • l«l bl ; 

a ~ a -.l.r.t,. -~•. 
(j •I e 'o + 1•1 • +2 1• 11<1 • cos(ilmt+8-rp')) { 15) 

Aaanaa Bbrpa)l(eaasr {I 5) noxaablaaeT, 'ITO 'lnea,cooTaeTc TBYIOIIlHA sraTep<jlepeanaa s. a P -

BOnK, B paCCM&TpHBB9MOM 8KCDepHM9BT9 CT&BOBHTCJI 38M8TBbiM c p a a y )1(9 y TO'IXH poJKAe

BHR napbl 1:°K0 
• TaxaM o6paaoM, acnonb3yR B3HTble H3 Ap yrax axcnepaMeHTOB 3H&'Iesaa 

8 Mbl MO)I(eM onpeAenHTb a6con10THYIO aena'!aay I•\ a cjlea y </> ' ManoA 

npaMeca p -BODHbl y nopora p0)1(118HBH D8pbl JC°K 0 
• 

5. B 38KDIO'!eaae pacc MoTpHM xoaxpeTHbiA cnyqaA peaxnaa pp .. 
oTaocaTenbBbiX HMnynbcax npoToaa a aHTRnpoToaa. H 3 y cnoaaa coxp aaeaaa 

npa Manbrx 

CP -qe-raocTa 

B CRDbBb!X B38HMOQeACTBBHX cnenyeT, 'ITO p98XllBR pp .. JC° K0 
BM99 T M9CTO TODbKO 

Qn>l TpHDD9THOrO COCTOHHBH CHCT9Mbl p p • B nepBOM n pa6 naJKeaa a npa M8Db!X aaepraRx 

MOJKHO Y'IHTbiB8Tb TODbKO COCTORHH9 C op6HT8DbHbiM MOM8HTOM CBCT9Mbl pp • 

- o -o 
PP .. I( IC paBBbiM ayn10, a nonRbiM MOMeaToM, paBRbi M I. Pellltnaa ODHCbiB99TCR B 3TOM 

CDY'I89 cnenyJO lllHMH Tp9M!I 8MDDHTYA8MH p8CC9RHJIR: 

- tY, 
A(+ll • av'} sln8e , 

{ 16) 

v'3 8 -.P 
A(-I) • a y- sin e 

7 



cc 

p 

n 

3nech n.IUleKcbi (+1), (0) H (-1) YJt&3blBAJOT npoeiUlBJO nonuoro MOMeHTa sa uanpasneBBe 

OTBOCBTenbHOJ'O HMRyrrbCA I CHCTBMbl pP , yrnbl 9 B 1/J onpenenHJOT H&npasne-

0 ~ 

BHe Bbln9T8 K -M930R8 OTHOCBT9nhRO BMnynbC8 I B CHCT9M9 ll9BTpa M8CC pp . 

Y'!TeM Tenepb BKnan a o6paaoaaBBe napbl 

TOM, paBB hiM aymo. Mbi nonyqwM 

-

K
0f:O COCTOHBB>I 

A ;+I) • a V + sin 9 e I 'I' 

A~> • a y'3 coo9 + fjy'a, 

'\:1) • a/~. sln9e- "/1 

a 
Po C nonBbiM MOMIR-

( 17) 

AMRn!JTYAY a • MO:>t<HO C'IHT&Th KOBCTABTOII, 8MnnBTyA8 {3 nponopnnouanbH& yi: , rne 

E -KBBeTH'!eCK&!I a neprBR aaTnnpoTOaa B na6opaTopnoA cReTe Me ItOOpABBaT <\fJI «I a I) , 

Cornacao 4JopMynaM (4) 

a(+l)• cA(+I) •(-I) • cA(-I) 8 (0) •ca{3coo9 

b - 0 
(+I) 

b(-1)- 0 h (O) • cfjya . (18) 

3n9Cb C -ROpMHpOBO'IHblll MRO>KBTerrb • .fiCRO, 'ITO B Bblp&>K9BH!I (8), ( 13), ( 14) AOnJI(Bbl 

~ . 
BXO!tBTb napaMeTpbt I• I , I b \ , ab , ycpenaeHable no cnHHOBhiM cocTostHHstM cTan-

KHB8lOinHXCSI 1:{8 CTHU. 

B cnyqae peaitnnn pp .. K°K 0 

- ~ 1 a 2 • 2 

1• 1 = 3 ,;:, 1•(1) I ~ Jcl Jal 

-~ I a ~ ~ ~ 
lbl e- I lh(l) l e lcll {3 1 

3 1=1 
2 

;;b• = ..!._ I •eo-hill = I cl a{J*cos9 
3 1=1 -· -· 113 ycnoBII!I uopM HPO BKH I• I + I bl =I cne nyeT, 'ITO 

c =<lal
0 

+l f3 12l-l0 

( 19) 

nocKOnbKY 1{31 « Ia I 
2 

I• I = I Torna B ¢ opMyne ( 13) nn11 eepo !ITHOCTH P, (T 1T0 l : 

• -2 ~ 2 
lhl .. Jh j = lfJI /lal 

I b I .. l •b I I .B I I Ia I coso = v' "E coso 
(21) 

¢ = arg ,B - arga 

nn!l pe&rrhHOrO 3 KCnepHMeHT8 Bblp&>KeH!Ie ( 13) C yqeTOM (21) cnenyeT y cpeAHHTb DO onpe-

neneuuoMy HHTepaany yrnoa 0 B npoMe >Ky TKe (0, T). 

8 

M1>1 paccwoTpiiDI o~pai! 

TORI C DpOTOIION 'sa neTy' 

9TCH B peaynhTAT9 IHIIKrBnm 

( pji ),cwcTeMa K°K 0 

4JyBitllB9ll B 38BBCBMOCTB OT 

CT&nBOR&pRbl9 COCTOHBBH 8TO 

o- o 
llBB p p -+ K K 'npH OCT&BO 

p - BOnH OTCyTCTBy&T. 

AaTopbl 6naronapabl M. 

npHB9A9M o6mee Bblp&lt .. 
Me30BOB C BMnynhCOM P 

q ( ; H q -KHR9M8TH'I91 

ayJOIBBX napy K ° K 0 
) • 

qucno coananeauA a BB 

rne 
M ~ 1 [/~) (I) ¥ 8 (aA 
).L L 

X e -'T +lmL)t (2) 
q_ A L (I 

BaeneM napaMeTpbl 

(I) (I) 0 : 
t •AL/A 8 

B o6meM cnyqae 1P' I B I 

nn!l B9pO!!TROCTH perBC 

BC9MH p8CB8A8MH y B RBI 

-.q y
0 

T 1 ~ x s_-.qyq T 0 Mb 

dP - p ... 

(I) 

P 1 (T 1 T~) -%-jA 8 j 

+ 2l•llhllt'l)l• 



au~ nonaoro MoMeaTa aa aanpasneRHe 

yrnbl 8 B t/1 onpenenR~T aanpasne-.. 
I B CHCT8M8 li811Tp8 M8CC P~ • 

C DOIIBhiM MOM8H-

..;3, ( 17) 

IITyA8 {3 nponopnaoaanhaa yi: , rne 

a Top soil cacTeMe KOOpARIIBT Cl f3 1 « I a I> , 

"<Ol - ca{3coo (J 

( 18) 

I B Bblp8lK9BBR ( 8) , ( 13), ( 14) liOillKHhl 

~ no CnHHOB bi M COC TOSIHHHM CTan-

2 2 
lei lal . ~ 

I f3 I ( 19) 

I 

a{3*cos (J 

ro 

e ( 13 ) llllR BepoRTHOC TH p t ( T l T2 ) : 

2 

( 21) 
./E c os () 0 

I9 TOM ( 21) cnenyeT y cpenaHTh no onpe-

• .;. ) . 

Mbl paeewoTpe/111 oClpa3oaa.11.11e napbl K° K 0 
np.11 eTOIUI.IIOIIell.llll Ne1111e.1111oro &KT.IInpo-

Tosa e npoTOsow •sa neTy' (oTBOC.IITellUblll Hwnynbe t -1 0 ). Een.11 IUipa lfK 0 
oClpasy

eTCR B p83YilbT8Te 8HB.IIr.IIIIKDIIII npOTOH8 R 8HT.IIllpoT088, OClpa3y~~RX CIIB38HR08 COCTORHR8 

( pp ), CRCT8M8 J( O i(
0 

OllKCbiB88TCR nR6o CIIMMeTpR'IROII, nR60 8RTBCHMM8TpR'IROII 

cpylllCilBell B 38BHCRMOCTB OT '18T:ROCTB COOTB&TCTBy~~ero 8TOMHOro YPOBHR. nocKOilbXy ace 

CT8DHOH8pBb18 COCTORIIBR 8TOM8 PP o6nana~T onpeneneaaoll '18TBOCTh~, a cny'lae peaK-

liBB 
o- o 

pp -+Jc: J( 'npB OCTAIIOBX&' (aBBHrBIIRliBR C &TOMHOII op6BTb1) HIITepcpepeHliHR S- H 

p - BOllS OTCyTCTByeT. 

AaTopbl 6naronapabl M.l1. nonropenKoMy aa nessoe o6cyJKAesae • 

nPI1DQ)I(EHI1E 

npHB9A9M 06~99 Bblp8lK9BH9 AIISI XOpp911SiliRH M&li<Ay p8Cli8AOM X aeiiTpanhHhiX IC 

Me30HOB C HMIIynbCOM p ·a pacna.QOM y seiiTpanbHbiX IC -Meaoaoa c HMnynhCOM 

q ( ; a q -KHBeM&TH'Iecxa conpRlK9HHbi8 npyr .apyry HMrrynbcbl IC°K 0 
-Meaoaoa, o6pa

ay~~x napy IC° K0 
). 

l.{acno coananesall a BHTepaane dtP dt
0 

, o'leBHnao,paaao 

(I) 

rne 

BaeneM napaMeTpbl 

(I) (I) (IY 

t -AL/A 8 
(~) (~) •8~ 

; t -I• le ) , (II) 
• 

B o6~eM cny'lae 1•< 1'1 11 [t(~) I MOryT 6 biTh 6onbrn9 HIIR M9BhW9 8liHRHilb1. 

llnR aepoRTHOCTH peracTpanaa pacnanoa X 
.. 

B B8llp8Bil9HHB p B KOpp911RliHH CO 

aceMH pacnanaMa 
.. 

Y a aanpaaneBIIR q 0 KM&~lllHMH M8CTO 88 p8CCTORHHRX 

Mbl nonyqHM cneny~mee BbipalKeaae: 

(I) 

COB ( !1mt + 8 

9 

rne 

- cp)] B (T 1 T 0 ) + 



As +.\L 
(2) 2 2 -.\at (I) 2 2 -A Lt (I) -~t (I) 

+ If I [ 1•1 e + \t I I b f- e + 2 j •I r b H• j • coo ( 6.mt +8 +<P) l c (T I T 2 ) -

.\8 +.\L 
(J l 2 (I) -~ t (I) (2) 

- 2 I t I [ I• r V• 1 e co• ( &nt + 8 - 8 > + 

>. 8 +Al. 
2 (I) - t (I) (2) (I) :1 (2) --.\Lt 

+lbJ It I• ~ coo(Llmt+8 +8 >+I~ I f-allblcoo(cp+8 )e + 

>. 8 +.\L 
--.\8 t (2) (2) 2 (I) -_,-- t (I) (2) 

+l•llble coo(8 -cpl]D(T 1 T2 l-2l< l[lal lt ~e oin(Llmt+8 -8 )+ 

2 >. ,\ 
+ lbl I (I) -~Lt ( I• 2 

(I) (2) (I) 2 -,\ t (3) 
oio ( Llmt + 8 +8 ) + I f I j a II b I e L sin ( cp + 8 ) + 

. (2> ->. s' 
+ l a ll bloin(8 -cp)e j&(T1T2ll (Ill) 

• 

3A9Cb KOa<Ptf>HilHQHTbl B c D H & onpenemnoTC!I no <jlopMynaM (g), cp = arg b -argo • 
(I) (2) (I) (2) 

EcliB o6a pacna.ua onusaxosbr, A8.L • A8L ·As,L , t • t • t H Bblp8>K9HHQ 

ne peXOAR T B <j\opMyny (8). npH _L »T1 »_!_, Tl «_I_ K0 3<j\<j\B!lH9HTbl 8 D 

<m> 
H /i; 

A L A 8 A L 

HC'IeaaJOme Manht . B aToM cnyqae B Bbtpa>KeHHH ( III ) ocTaeTcll •mea, nponopnHoaanhHhll! 

C(T 1 T 2 ) '"T 2 -T1 B BnonHOM COOTB9TCTBHH C peaynbTBTOM (14). 
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