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B T8'18HHe nocnellHHX. neT H8M8THDCll HOBblA DOllX.Oll K H3Y'l8HHIO :aneMeHT8pHblX. npo:-

c . M· . /1.' 
ueccoa CHDbHO B38HMOll8llCTBYIOWHX. '18CTHU. DOMOWblO npeitCT8BD8HHll 8Hll8libCT8M8 

H npHl>DH>K8HHll, Y'IHTblB8IOWero B npOM8>KYTO'IHblX. COCTOllHHllX. TODbKO llB8 '18CTHUbl,6blnH 

DODY'l8Hbl yp8BH8HUll llDll onpei1eneHHll 8MDnUTYll npoueccoe c_y'IBCTU8M 11- H K -M,e-

30HOB 1 HyKnOHOB U y -KBBHTOB~ npu ·sTOM OK83MOCb1 '!TO ypBBH8HHll itn11· 8Mnnu-

Tyll 3THX. npoueccoe B SIDHOM unu B H8llBHOM BHll8 38BHCSIT OT 8MDDHTYllbl yn_pyroro 

,,,, -paccellHHll, c· llpyroA CTOpOHl,I, B p8MK8X. Ol>bl'IHblX. npu6nn>KeHnll yp8BH8HHll 

i1n11 onpei1eneau11 rm -paccellHHll npeitcTaBnllIOT 38MKHYTYIO CHCT8MY, He 38BHCll-

WYIO OT 8MDDIITYll llpyrux. npoueccoe. BcneitCTBH8 :aToro H3Y'l8H1!8 1111 - B38HMO • 
' . ' 

"itellCTBHll, HM88T 6onbWOe 3H8'18HH8 H llBOll8TCll OTnpaBHblM nyHKTOM llDll uccnei,paa-

' HHll llpyrux. npoueccoa CHDbHO B38HM0ll8ACTBYIOWHX. '18CTHU. 

Uenb aacTom11ell itnccepTauuu coCTOHT a uccnei1oaaHHH p11i1a npoueccoa, Ko-

TOpb1e noaaon1110T ci1enaTb onpei1eneuable aaKnIO'leHHll no npo6neMe 1111 

·~ -~TBHll, 6blnH p8CCM0Tp8Hbl npouecc ynpyroro 1111 -pacce11au11, pacnait 

-eaBHMOlleA

r -qacTHllbl 

ua TPH 

HyKnOHOM, 

II -M830H8 H pO>Kll8HH8 II -M830H8 npH CTODKH0B8HHH II -Me30H8 C 

nepaa11 rnaaa llHCCepT8UIIII DOCBllW8H8 H3DO>K8HIIIO OCHOBHblX. T80p8TH'l8CKIIX. pe-,, 

aynbT8TOB, nony'!eHHblX. B T8'18HH8 nocneitHIIX. neT B o6nacTH CHnbHhlX. B38HMOll8llCT

BHA. 

Bo BTopoll rnaee llaccepTau11u pacCMBTp11eaeTc11 npouecc ynpyroro 1111-pac-

ce11au11, ilaeTCll Kp11Tll'l8CKHll 8H8DH3 ·•cHCT8Mhl yp8BH8HHll, nony'leHHblX. 4y H _M8Hll8Db" 

c·TaMoM
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llnll onpeiteneHHll napUH8DbHblX. BODH 3TOro npouecca
131• 0K83blB88TCll, 'ITC 

' . '~/ 
3TB CHCT8M8 MO>K8T 6b1Tb 38DHCBH8 B cnei1y10well <t,opMe : 
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T 
T o6oaHa'laeT H30TOIIH'leCKHli CIIHH, aT" -HeKOTOpy10 MaTpHuy, pf ·-noJIHH0M 

noman.o.pa · f -ero nop11#Ka. 

Bb1pa,KeHHe .0.Jl!I fJe (v', v) pacxo.o.H·rc11 .O.JISI f' 2} • C IIOMOlllbIO 0.0.HOro 

Bbl'lHT8Hll!I MO>KHO JIHKBII.O.HpOBSTb pacxo.o.HM0CTb K09cptpHUHeHTa p -BoJIHbl H BBeCTH 

B TeOpHIO IIOCTO!IHHYIO, KOT0pyIO MO>KHO HHTepnpeTHpoBaTb KaK KOHCTaHTy ,rrr -aaaH-

.o.ellcTBH!I. O.o.HaKO OCTaIOUlHeC!I pacxo.o.HMOCTH He MoryT 6b!Tb JlHKBII.O.Hp0B8Hbl KOHeq

HblM 'IHCJIOM ·Bbl'IHTaHHll. 3Ta TPY.0.HOCTb !IBJI!leTC!I peayJibTST0M HeonpaB,o.aHHOro 

aHaJIHTH'leCKoro npo,o.OJI>heHU!I C ·uoMOlllbIO pa3JIO>KeHH!I no IIOJIHHOMaM ne>KaH.o.pa, Ko

TO.poe CTaHOBIITC!I HecnpaBe,O.JIIIBblM y rpaHHU cneKTpaJibHblX 'PYHKUHll. 

YKa3BIIHble Tpy,o.HOCTH He B03HHKaIOT B CIICTeMe ypaBHeHHll .0.Jl!I napuHSJlbHblX 

B0JIH ,rrr -pacce!IHH!I, uony'leHHblX B pa6oTe
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• B OTJill'IHe ()T MeTo,o.a 'iy-MaH.o.enb-

CTaMa 6blJIH HCIIOJlb30B8Hbl .0.HCnepcHOHHbie COOTHOWeHH!I .0.Jl!I pacce!IHH!I Bnepe.o.. (HJIH 

Haaa.o., 'ITO 6eapa3JIH'IHO BCJie.O.CTBHe CHMMeTpHH mt -pacce11HHst). Paano>KeHHe no 
T . • '·. 

napuHaJibHblM BOJIHBM aMIIJIIITY .0. A ( v, Z) annpOKCHMHpyeTC!I B 9TOM cnyqae cne.o.y10-

lllllM · o6paaoM: 

0(2) ...,0(2) 0(2) 
A ( v, z) = 11 0 (v) + 5 P

2 
(z) Il

2 
(v) , 

I I · I 
A (v,z )=3P

1 
(z)I1

1
(v)+ 7?, (z) Il

3 
(v). 

AMIIJlllTY .Obi napUHBJlbHblX BOJIH 

0 2 ,· 0 2 

Ila, Ila • I12 fl2 • IT I 
I H 

I 
I13 6blJIH OIIpe,o.e- · 

neHbl C IIOM0lllbIO 9THX COOTHOWeH11il 'lepea 3HB'leHHe BMIIJIHTY . .O. .H IIX npOll3B0.0.HhlX 

.0.1111 z = 1. J:lna onpe.o.eneHHhlx TaKHM o6paaoM aMnn11Ty,o. IT
0
° , !1

2 ~ fl 1 

0 · , 1 

IlOJly'ieHa CHCTeMa llHTerpBilbHblX ypaBHeHllil, B KOTOpol! MO,KH0 H36emaTb TPY.O.HOCTH, 

CB!l3aHHble C aHanHTH'ieCKHM npo.O.OJl)KeHHeM IIOJlHHOMOB nemaH.o.pa H Heo6xo.O.HMOCTbIO 

o6peaaHHR. J:ln11 aMIIJlHTy .0. rr; , rr; H I1 ! II0Jiy'leHbl C0OTHOWeHH!I, II03B0Jl!IIOlllHe 

OUeHHTb UOp!!.O.OK HX aenH'IHHbl B 3BBIICHMOCTH OT BMIIJlHTy.O. fl: t rr: H II: • 
B H8CT0!1Ulee BpeM!I B Bb!'ll;CJIHTeJibHOM ueHTpe 0115111 Be.o.yTC!I 'IHCJieHHble pac

l.18Tbl no11y11eHHOii CHCT0Mbl yoaBH0HH8. vfccne.aosaHHe 8CHMOTOTHl{0CKOro noae.cteHHSI 
_ fflW . 

ypaaHeHHlf~ npoae.o.eHHOe pa3nnqHblMH 8BTOp8MH • > yKB3b1B80T H8 cymecTB0B8HHe 

peweH11ll, B TO BpeMa KBK B CJiy'lae ypaaHeHHli 'iy H MaH.o.eJibCTaMa no.o.o6Hblll pe

/6/ 
aynhTaT He HM00T M0CT8 
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J:lna nccne.o.oaaHHR -pacna.o.a npe.o.naraeTcR ncnonb3oBaTb npe.o.cTaaneHHe 

Man.o.enbCTSMa. Cne.o.yeT, 0.0.HSKO, OTMeTHTb, 'ITO .O.Jlff npoueccoB pacna.o.a TBKOe 

npe.o.cTaaneHHe 6y.o.eT, Boo6me roBopa, cnpaBe.O.JIHBblM TOJibKO ·a onpe.o.eneHHOM npH-

/7 / • 
6JIH>KeHHH. B pa6oTe 6h1Jl0 IIOKa3aHo, 'ITO MHHMS!I 'laCTb cneKTpaJibHblX cpyHKUHll 

B03HHKaeT Ha-3a np'oueccoa C TpeMa qacTHUBMH. B .O.BYX'laCTH'IH0M >Ke ··npH6JIH>KeHHH 

cneKTpanbHble cpyHKUHH aemeCTBeHHbl. Cne.o.CTBHR TaKoro no.o.xo.o.a K npo6JieMe r-

pacnana
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paCCM8TpHB8IOTCR B TpeTbBl! rnaae .O.HCCepTaUHH. 

Hall.O.BHB CHCTeMa ypaBHeHHil, C IIOM0lllbIO KOTOpOli MO~eT 6h!Tb 0IIpeJleJieHa 

BMIIJIHTy.Qa r -pacnana. nony'leHHaa CHCTeMa 3aBHCHT OT aMIIIlHTYll .. H p.. 

r -pacnan -aonH. mt -paccegffna:. li.K83blB88TCH, t{TO BnHHHH0 P -aonH Ha 

:Mano. 

B npe.o.nono>KeHHH, 'ITO p -aoJIH8MH MO>KH0 npeHe6pe'lb, 3TH ypaBHeHHR 6blJIF. 

HCII0Jlb30BBHbl llJIR pac'leTOB B npH6JIH>KeHHH • effective range •. Ocuosblaa-

HCb Ha cna6oli 3BBHCHM0CTH -pacnana OT 9HeprHH, MO>KH0 O>KHJlaTb, 'ITO yKa-

3BHH0e IIpH6JlH>KeHHe IIpHaeneT K YllOBJieTB0pHTeJibHblM peayJibTaTaM. KypH H Tpal!

/9/ 
M8H TaKHM o6paaoM nony'iHJIH oueHKY llJlff paaHOCTH llJIHH mt -pacceaHHR B 

np116JIH)KeHHH, Kora.a MBTpH'1Hbl8 9Jl8M8HTbl npoueccoa r+1t ➔ tt+n- IlOCTOSIHHbJ 1 8 

MHHMaa 'IBCTb BMIIJlHTYllbl r -pacnana paaHa HyJIIO. Hal!neHfia11 HaMH CHCTBMa 
/9/ . 

ypaBHBHHl! II03B0JISI8T Bbll!TH 38 paMKH HCII0Jlb30BBHHblX B. pa6oTe np116JIH>KeHHll. 

BblJIH onpellBJieHbl TaKHB 3Ha'leHHSI llJlHH pacceSIHHR, K0TOpb18 BOCIIp0H3B0JlSIT 9KCIIe

pHM8HTBJlbHbl8 .o.aHHbl8 r -pacnana
11 o, 11 / C llOCTaT0'IHO xopowel! CTeneHbIO TO'I

HOCTH. Xopowee cornacne c aKcnepHMBHTOM nonyqaeTCR a cilyqae a 2 .. 0,2, 

a 
0
'" - 0,3, rne 

0. COOTB0T~TB8HHO. 

a H 
2 

a 0-llJIHHbl pacceSIHHSI llJlSI H30T0IIH'l9CK0ro CIIHHB 2 H 

·J:InHHhl ,m -pacceRHHSI, IIOJIY'IBHHbie TBKHM o6pa30M H3 r -pacnana, npH-

BOllHT K HBKOTOpb!M CJIBllCTBHSIM llJISI 0TH0CHTBJlbHOil aeJill'IHHbl. napunaJibHblX B0JIH 

1T11 -B3aHM0.0.9l!CTBIIH. Bo BT0pol! rnaae H3 HHTerpaJibHblX ypaBHem,l! llJlSI ,rrr-

pacceHHHSI Mb! IIOJIY'iHJlH C0OTH01ll8HHB, K0TOpoe Bblpa,KaeT BeJill'iHHY 
0 2 1 

'18pea HHTerpan OT aMIIJIHTYll TIO 110 H rr, 
{2a 

0 

2a -5a
2 

;,,___i__ f _.d.iL__) I 2 Im n:(v) + 91m Il1(v}-5lrn f1 2
(v) I 

0 11 a ··v-Tv--+1 l 0 

5a 
2 
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.Il11>1 acex nap aa H ao , eocnpOH3BOJlHlUHX 3KCnepHM8HT8/lbHbill. cneKTP r -pac-

/18Jl8, 3T8 KOMOHH8UHH l 2ao - 5 a 2 I OTpuuaTellbHa. TaKoll peay11bT8T He npoTu-

eope'IHT .B03M0)KHOCTH pe30H8HC8 B 

CTByeT B /1011b3Y cymecTB0B8HHH 

p -ao11He, HO BO BCHKOM c11yqae, CBHJl8Te11b-

( T = 2) -pe30H8HC8 B 111T -B38HMOJl8llCTBHH. 

8 qeTBepToll r11aae JlHCC8pT8UHH pacCM8TpHB8eTCl! npouecc p0)KJl8HHl! IT 

M830H8 npH -"~ -CTO/IKHOBeHHH. 8 nepaoM p83Jl8/18 3TOJI r118Bbl ami11.H3HpyeTCl! 

/12/ 
CTpyKTypa 8MII/IHTYJlbl 3Toro npouecca • J,fayqaIOTCl! CBOllCTB8 KpOCCHHr-CHMM8T-

pHH HHB8pH8HTHbIX 8MII/IHTYJl, 4 T8K)K8 .HX CBSl3b C K03cpcj,HUH8!1T8MH TpexMepuoll 

CIIHHOBOl! CTpyKTypbl npouecca. 

Ha YCIIOBHI! npH'IHHHOCTH Jl/111 CTSTH'leCKHX Teopull MOryT Ob!Tb IIOIIY'10Hbl 

JlHC118pcHOHHbl8 COOTHOWeHHll, KOTOpb!8 noc11e nepeXOJl8 K JlBYX'l8CTH'IHOMY npuo11H

)KeHHIO npHBOJlHT JC. CHCT8M8 HH'ferpallbHbIX ypaaHeHHll , 00/18Jl8I01UHX CBOJICTB8MH 

KpoccuHr-cnMMeTpuu
113

•
141

• B aTy CHCTEMY exo,t:tHT aMn110TyJlbI 11N -pacce11HHII. 

6bI/I Bbl'IHC/leH OJlHOHyKIIOHHbIJI BK/18Jl B C8'18HHe pO)KJleHHH tr -MeaoHa. C pas-

HeHHe C 3KC118pHM8HT8/lbHblMH Jl8HHblMH /IOK83bIB8eT, 'l,o B p8MK8X T80pHH q>HKCHpo

B8HHOro HYKIIOH8 y'leT TO/lbKO 110/IIOCHOro BK/18Jl8 H8JlOCT8TO'leH Jl/111 opucaHHl! npo-

uecca pO)KJl8HHH IT -Me30Ha. 8 KOHue rll8Bbl npHBOJlHTCH cooGpa)K8H HSI OTHOCH-

Te/lbHO B03MO)KHOCTH Y'l8T8 1111 -B38HMOJlell CTBHI! npu p0)KJl8HHH rr -Meaoua. 

0CHOBHbI8 pe3yllbT8TbI, BK/IIO'l8HHbie B JlHCCepT8UHI0 1 OIIYOIIHKOB8HLJ B p800T8X 

/'l,8,12,13,14/ ' . ' . 
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