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6eTa- c neKTpOrpa$bl, l.1CnOnb3YI0114l.1e CR ;VIR l.1ccn e AO s aHI-1R cneK TpOB 

3neKTpOHOB B HY TpeHHe~ KOHSepC l.1l.1 /3BK/, npl.1Bne KalOT K ~e6e BHl.1Ma

Hl-1e npe >KAe acero cem1M 3HeprC T l.14eCKl.1M Pd3pe We Hl.1eM ( " lip I H" ~ O.05~) . 
~To n03BonA e T C B biCO KO~ T O~ tlOC Tb lO on peA CIHHb 3Hepr .... ", COO TB e TCT

YIO ~l.1 X r aMMa-n epeXOA OB, a TaK~e B03MO*HOC Tb lO nony~a T b CBeA CHHA 

06 l.1 X Mynb Tl-tnOn " H OC TIo1 no O THoweHIo1RM l.1 H TCIIC"' B Hoc T e~ K- , L- ,M - J' •• 

-1l l.1 M"' ~ 3BK. 

H 3Bne~eHl.1e 3Tl.1 X AaHHWX l.13 GCTa - cne KTpor paMM l.13 -3a cnO~HO~ 

aCl.1MMeTp"'~moH 4tOPMbI !1 "'H~H COnpR)ft(C HO co aHul.ll.1 1 e Jlb HblM Io1 TP),,QHOC Tfi

MH . nnfl 6eTa-cncKTPo D , per"' cT Dlo1pyeH~x c ~OM~b~ AAep~~x ~OTO-
3~Y!1 b CHH I x a p d K T e pHQ l.1 3HeHCHl.1e ~OPMbi n l.1 HHl.1 01 p C3 KO a Cl.1MM e T pH4 

HO~ np'" M~~X 3Ha4CHl.1R X J Hepr HH 3 nC KTpOHOB /AeCRT KH K3B / AO 

npa KT ..., loteC KI-1 Cl.1MMe Tpl.14HO~ n pl-1 3Hepr l.1RX 311 e l< TpOH08 B COTHl.1 K3B. 

"" a- 3 d C!1Q)f(HOC TIo1 H MHo r 0 4t.1CnCH.40C Tl.1 npou.eCCOB. OK d 3b1BaIOIQI1 X BIlIo1

RH ..,e Mil ¢ OPMl.1pOB.)H l-1e !1Io1HIo1l.1 ' 1,0' , 04eHb TPY A HO 8bl6paT b p a3YMHQe 

aH.J Ill.11 11 I.1CCl<oe Bbtp,J >M etil-1 c , KOTOPOC 6b1 Aocl a T 0 4HQ non HO OI1l.1 CblBaIlQ 

!P0 PMY 11l.1t-l Hl.1 3BK e Wl.1. pUKOM Al.1an il 30 l1 c OH e prlo1i1 OT. ~:6 =3 K3 B AD 30 00 
t l B . Bblpi')MeH l.1A, H c n onb 3yeMbie DRAOM a.oTopo a ~ , 'I , COACp Mla r , K,JK 

n paeloino , 5 ,6 HIlI.1 60IlC'e Ildpar-leTpQB. O~t1~KO Henb 3 R C4 IHa Tt., 4TO 

I· If, 'dKHX enOItl:H tll X ¢ty .tK l( \.tA)( oKa3a m1 c. t.. yt.HeHHbI/o\~ D ec ¢taKTopbI . OI"IPC 

lle nRIDIll.... C I-ICT ,.,HHYIO 4lJOPMY nl-1t'H,u; .. 

nOJ1{'C n p.J n~nbHbI~ 1I0"" XOA K oGpa 60T K c n UQ06Hblx ~neK T pOD no Ha

WCMY MHetl~1O o npCA CI1f1C T 11HOI-'1 np..... M ~ l.1n 3 .lA,)HI<U1 MOnl nbHO~ JlI1 Hl"il1, 

il ~1ML'HHO l a GnW.U1b1I11. T a K YIO 003MO)HHOC Tb npe.Aoc:.1 aOllllC T nJJf) r paMMa 

UP(AK r.. . B Kat..lCC T OC MOACIlCa.1 IlWlPMbI lI~tHlH~ U ~101t npor ",aMMe ,,·ur y . 

~1 Cn0l1b30B a T b (. fi 0A..... HO'lllblL' nHHIttH cnC:t< T pa. k 01UP tJ E" .aol TeM AOOIl p eAC

IlAIOTC R c. r1t)MOL1.\b t') I1 H T c~nonRll"'H1 AO r l'IaAKOi1 ¢l)''''It(I,U H t ~ R HH X 880

AA T C.A napa"'CTpbl, \4 H CIlO t<O TOPblX MI14I'1ManL.ItO loot OttH HHelO1 n Ct 4W" $ 101 

3 H4CCHIo1.:1 CMblcn: ilMnm"ll),Ad , nono*eHHC t1 nOIly wupHHa. Ta K,JR MOtlt'l1-' 
MO'lteT Gbl l b 3 a AaHa C mlGov. CTenCHbD TO\.4HQC TH , AonYCKae t-l OO 3Kcnc

p~MeHTOM , n plo1 "CoGXOAHUHCT~ MOAenb JooIOlt(eT f3ttITb n Oc.r pOeHiJ T aKMC e 

.... Ha OCHOB(! n OAXOAAll.Ie r O AnA PiJCCMaTp~1BdCMOI; 3etA~~101 ilH.ln",T",4 ccKO 

r 0 Bblpa*eHHR .. 

8 HacT o RUleM l)aGore p.:l CCMa1'OJo1B .;te Tc R 06pa601Ka cnC KTpOD 3 BK, 

n ony4 eHH w x npl.1 nOMom~ 6e T iJ - CneK Tpor pa~B, c nOM~b~ n por paMMbI 

UPEAK. n p e A SiJO Io1 TenbHbH::" ~Ham" 3 paco~aTplo1BaeMblx 3Aec b cneK Tp o B 6blIl 
OfI~ G1H HdMYI B npeAblAYl1le i1 p a 6 uTe '9' 

© 06'be..ltllBeJIlIhdt KHC""T 'I f M::'; .. ~ ~C.~F.!~Ba, J985.• 1 
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Hbf'~ » eAHIlII~ax 

nPEABAPHTEnbHM 06PA60TKA 6ET/I·~nEKTPOrrW~H 

neK T por paMMbI 4K> TOM.eTp~p09an»c b (; IUtlrtlH ')" M"~ MJlI) r OKp a THo 

no PLl3HblM ~opO*Ka .... 110 .... 30 pa~, B 3aO .... c.~1MUC'll 0 1 IVlIIlI1J MOlCC.... a3 , 
DBOA14.MOrO "p.... OAHoK pa THOM npox-oAe 1 C :.lam,c.hlll K.UII'nOro npoxO.ll8 
B n aMRTb 36M. neoBoHa4an bHaA o6p.J60iK<I OC.YUlCl..TtU1tlJ1~ C b Ihi 3 BM 
EC- I 010 I C KOTOPOc.t CBR3aH aBTOMant4eC tH·Ut M~II<POCt>u, (.)"'I~TP 6 . 
H3 tleCKon bK... X n p o xO,Q<J8 t(;lltCAOM cneKTporp~'''''Mbll 11onYQ,')nUl OA",H yc

peAHCHHblH cneKTp 101 cn(*l(Tp Alootcnepcl1li1 7, K(Jlllpbll.: hl l ('M J ,'"HCbt 

BanHcb t-til Man-lHTt1YJl J1CHTy . 

Ha nnaHweTHOM caMon .... c4c nony~i]n"1 ... b rp."l!.14t~ ... K\"W rIC"·I\t.. I,IO[1t.!HHR 


cneKTpo n Q on n 14ccKOH 101 3neKTpoHHoH nnu TitUC. HIX H . 4>p.J I ~l("H OA


Hor o w,J cneKTpoB np.... S(·ACI I Hil PO'l c. · I + • 110 ;lH',,", rp,Jil'ilKJM ocy

\LICCTBnRn3ct> iot,Q,eHTHttl .... Kall....n Jl"'HH~ cneKTpOB /onpot\cnCIHte npll~t;'\A -
f lmtlHOcn l HX cooToeTCfBYIOU4CMY HYKn...AY/ .... IIPCAB.JpHfenhll.1R pd.J 
M~TKtl Y4aCTf(09 B PJMKd X , npeAYCMOTpe.IHU.l( np<,lrp.)MM-oil UPEAK fl . 

ilnA Kil.l"HOro 06poGaTblBacMoro y~,:)c"TKa YK.1 Jt.l8dttlTCA rp.J1HIl-'bI MOAeJ1b 

HbiX nl<1l<OB IHe GOllee A'8Yx MOAMe(1 1M OAIIH 06PdVd IblD,)~t-'bI~1 :I~d TOK / . 

3aTeM YK a3blsa lOTCR rpaH .... lI.bl o6pa6dTbisa eMoro y4aCTI<a .... A.Jn ee nOCJl € 
AOSdTenbHO OTMe~aeTCR KOOPAI<1HaTa nl<1Ka .... HOMep MOAenH AnR Her o . 

nn~ cneAYIO~ero Y4a c TKa npo~eAypa aHal10rl14Ha. TaK KaK MOAenbHa~ 

nHHH~ He 06~3a TenbHO MO)f(€T 6bITb B3RTa 1<13 o6pa6a Tblsa eMoro cneK Tpa. 

TO npeAYCMOTpeH SS OA ee HnH C nep~oKa pT) I<111H )f(e H3 APyroro c neKT 
pa, 3anHcaHHoro Ha 3 TO~ ~e MarHIo1 THO~ neHTe. Pe3ynb Ta T~ pa3MeT KIo1, 
a T(HOKe napaMeTpbl Heo6xOAI-1MOrO pe}lll-1Ma o6pa6oTKi-1 3 a nlo1 CblBdIOT CR Ha 

Mar HIo1THO~ n€HT e Hni-1 MorYT npOOI<1BaTb CR Ha nep$OKdPTax. 06pa6o TKa 

c n eK TpoB ocy~ecTBnRl1aCb Ha 38M fe - I010 . npeABapIo1T enb H~~ aHa11H3 
6 eia - cneK Tporpa MM/onpeAeneHl<1e napaM€ TpOS xapaK TpIo1 CTH~eCK Hx ~PI<1-

B~X, AI1ana 30Ha OnTI<14eCKIo1X nnOTHocr e H , n plo1roAHor o An A aHanH3a , 
i-1 ccn €,c,osa HJ.1e 3asHCio1MOCH1 n onyw.... pio1H 0AIo1 H0 4HbIX K-nI-1H .... a:1 OT 3H€pr MH 

311eK TpOHOBI 6b1Jl on lo1 caH pa Hee "9 " 

Rbl 60P M OIlE n~ 

Ha J.16oJlee OTseTCTse HHOH np04eAYpO~ npM o6pa6oTKe c neKTpOB 38K 
nporpa~MOL1 UPEAK RsnRe TCn Bbl50p MOAenb HoliI m HH,",I1. K pOMe Toro I 

Ha pe3yllbTd TW o6pa6oTKH 6 YAY T OKa3b10d Tb an VlSl HHe TaKJ.1 e ¢laKTOPbl, 

KaK Bbl60p r paHHU Y4 aC T~a I pa 3M e TKa IYKa3a HHoe 4 ....CnO fHiKOS B 
Y4 a CTKe 1 .saAa J~MC CTene HI<1 nOllH HOMa AltA on lo1Ca H14.R ¢toHa, Bbl60p pe

}llIo1Ma oBpa50TKIo1 B paM~a X. np€A YC,,",OTpeHHbix n por p aMMOH UPEAK 101 l.A. 

n03TOMY OAH H .... TOT )f(€ y~acToK cneKTpa n pHXOAI<1TC~ o6pa6aTbioa Tb 

MHor OKpa THO C p a 3nw·4HbIM .... MOAenbHblM io1 nHK~MM , .... 3MeHRR npl1 Hc o6xo

Aio'IMOCT.... Ha4anbHble 3 Hol4CHJ.1R n a pa MeTpoB nporpaMMbl. 

B Ka4eCTBe MOAcneH MO)t(HO Hcnonb 300a Tb : II OAHY 1013 L - nIo1 HIo1H 3 BK 
B o6pa6olT~Ba eMOM Y4aC TKe npl<1 a Han~3C L - rpynn~ 3BK , ~T O S03MO~HO 

6narOAa pR BWCOKOH pa3 pewa~~eH c noc06HOCT~ 6 cTa - c neKT por na$ OB e 
s 06na c.TH "1HCprJ.11it 3neKTpOHOB Ee < 15 0 K3 B IcM .• Hanp....Me p . plo1c.4, 51 
OAI1H04 HYlO nJ.1 Hi-1IO, pa c n onollleHIiYtO oGnH3 .... o 6 pa6a Tbis aeMo ro YLlaCTKa 

..., coen aA30lllYlO no n tny I K, L ,M, ••• J C nHHHAMi1 oGp a6aTbioa CMoro 

y~ a c TKd; 31 MOACnbHY'D fl l1 HHO MO*HO 6PiHb 14a He KOTopOM YA3neHH .... 
OT y4acTKcl VI ./1I1 )ti e 1043 cn eKTpa , n o n Y4CHHoro OT ~Horo M(e Io1 C'f04H&.1Ka 

VI Ha 3TOM )Ole nplo16 ope B ,q PYOtX 3K cno3 H U ~t RX 1 ' . 

$ OpMcl nocneAH.... x MOAenb HWX J1 Io1H~H , HX non YWlo1 p HHW Mor YT OTnM4aTb 

C~ OT COOTBC1'C'fBYClUl,HX n a paMeT p OB llHI·hu1 o 5pa6aTbiBa eMo r o YLlaCTka . 

B npo rpaMMC UPEAK npCAYCMOTpeHO 113MCHeHIo1e nOflYW.... pIo1 HW MOAenb HoH 
nlo1HH Io1 n pH nOArOHKe Y4aCTKa 8 r p aHH lI.aX, 3aAaeaeMbi x nonb3 0Bu TCnCM. 

8 p A,Q,C c nY4aeo oGpa60TKa Y1.lac TKoB co cna6opa3peWeHHblMH nI-1K,J

MIo1 H np.... u eYAa4 Ho i'1 pa 3McTKe IYKiJ3;tHbi He Bce mtKIII B rpy nne/ ,",0

* eT n pHBO,Q,101 1b K HeBc pH~M pe3ynb TaTaM, ecn~ nonyw.... pHHa HOAenM O T

J1.... \4 jJe TC" CT nOI1Y Ullt P"'~1bI I1111tHoH1 06paGanoiBaeMoro Y4aCTKa H OHa He 

~~Kc ~pOBaHa. n03TOMY npH O~CHKe Ka4 e CToa oGpaGo TKH cneK Tpa nOM.... 
MO Kpl-1 Te p11R \ , 2 l~co6xOAHMO a~ IlH311pOB a T b ilonYWHpHHbl n"' H "' ~ , n ony

4 aeM~x nQCne 06pa6oT KI1 . 
HaM .... Gblnlit nonY4 eHbI 3aSHCI1MOClJ.1 nonYIUHpHH OAIo1 H~HblX K - nI1H .... ~ 

.'"epnlll Ill !PCXOD,OO . ytl:;\·laIIlUM·· Wl PIl~YHhl: If 0 Il,!t.t.' II ' . U};lll,1 a T 3 11 Cpr H"1 3neKTpOHOB A11R paCCM3T pHBi:l eMbiX cne~TpcB 19' . nonYWJ.1pH
H ) pn(.OT 11 . l t 
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20 Q ~1C.Tf(:lI Y~lUCTKa jue QloUl OT~ICIH~H!1\ 
OJ],HU 1f:J 11III(0n - L 
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IS 

\ 0, CflCr:;TP i 1III:rl'Iudl PiU;YlhlK 
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cnCK 1"11 nOC:IC p«'In07.tClUhl II.!i 
f\r-o _ ' KClMltOllt,;HTbI '1IUC,-u )1!1fU,lh LlKJlI10 " \ 

""lllTe .. / 11 1lfatHHIIIR )( 2 ; _J -.. . \ /" ~\./ 
fi I 1);l ·IJHlJl.eHllblrt Ha KOI'UIOHe ,ITI"-.. - I If'l'- I" 5 IIl - Xr.JJ~lIbUI c ll e,crp /noCTOftllllhlllI \ ' ' 
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20 i 5 tiLl APyrHx nm08 nlo1"'~B; 38K MU 1l-1cr' r 11 34U61 i 2rb 
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 ry' 6WTb onpCAeneH~ H3 non y

roT 4CtIHt.tX 3iJ6HC:J.tMOC Tew C )''-Ie TOt415 p '" D 
nUrlp.:HlOK Ha ec. Tee r e eH Hblt! Wl-tD" .r I \ ~~ or 6 

III r-.: -.# HW ypoRHeH L-, M~ , . , _-nOA- 6ono
- " I ~ -~ 

10 '~eK . 

iii 1 .. co 

'-!!. I l2 ::r.:::: cd 

l id p~c.. /. 8 K<:p-Iec rBe np.1He
~ I ( i L3/ \ ~ pd npl1BCAel1V pa 3 1101'ltt:H~1e y'-l Ll' r 
'" 1\ \ 0~' r\5 Ka. COAcp*a~cro L - rpy~n y 3BKf\ " , i, _ j 

nepcxQAd 3~~ ,27 K3B I." Tb .. '0 ' .'/ ,~ \/~../ 'X~" \. \ \ B K;]\4CC toe "lOl\e.nb Ho~1 6b1l1a \.1Co·l= - ...-.~ .. " .. ~-.. '.. 
2 ' ' n0J1b30B.)H~ mU1ViR K fJq3 .87 !;j 1,thO~j,,,--..../,,~ ~ .."." ,'" 'V'~.., . _ I 10'13 OTOro ~e cn CK Tpa , nony

100 120 li o 160 160 260 WIootDHIli1 I( OTf'PVi1 Ha 10;# fJUlWe , 
HOMEP KAHMA 'OH 6bln npeAc TilB.n e H n OJ1IotHQMOM 

nepooH eT eneH~, BapHaHT a/ ~n

fIIOcTpHpyeT HeYAa"tHY IO pa3MeTK Y Y4aCfK<l / He 6t..tn OT Me4eH I1 ""K L.,! , 
noen e p a3flQ)l(eHHFl OTMe4Z1e T CA pe3 Koe BoapacTat-llo'Ie 3Ha~CHHR )(2 B ... Kd 
~nax 140- 150 lot y o el1H4eHHe non y wt1pl-'lt1b1 "",,(08 /3, 9 t<aHiln09 8 MCC TO 

6.7 no KaJ1w6p0 604HOf'4Y rpa¢:l'-'t KY/. 8 Baplo4aHTe G/ 3TOT nHK tibln OTMe
" 4 eH , 3HilI.4CHI<1e y"'CT.1j10 npl-1CMn eMblH I a Bemtl.4HIia nonYW~lpHH n V1K ()O 

L 1 - L 3 ,"oanana C KClnl16po e 0 4 HO(; ( 510 /1 0/ :tB, npH ",eHe 

Kdllana 6S 3D) . 

06r 1\6QTKII L " rrY~n 3 BK 

AHanll13 pe 3YJ1bTilToa. non~aeMt.t:( np~., oupa60TKe t -q.)ynn J 8K I 

(. ~cnonb308~HHe.M a Kal..lc .... Toe MO.QelleH OA~H04HbIlX ntlHIo1i1 &. fl~ KTpn n p o

4 

Ta5JUiU.:1 

3KcnepHMeHTanb~e 3Ha 4 € HHR QTHOmeUuH KBK 
H HX cpaBH eHHe C TeOp e TH"4"eCKHMH 3Haqe HHRMJ1 / 151 

(Ll : L,)l~-rpynna'HY= . DL t > DL~ Sl, ( l'> 5,) l!- t'l,)~ MYRbTHoMep cneKT]l<l. 
1SL" \"5,)(Mqne.bHBR ~) (l, : ",1 DOJIbH OCTODl~ DF1 5.. , ,,~, (L , : L:» 

L123. J.o'Ta ,);;) 5670(00)0.32 0. 85 0.342(8) 0,346 
(KI?4, I53n..IOJ) I 66oo(270)0.62 0. 55 I r;/I 3/ 

I 5630(220) 0.363(8) 0.360 

L 344, J.""'I'B , );,3 0.I6I0. 3 6200(50) 1. 90(20) 1.81 
(K433, I 5I'lli ,IH) O.I 0.I4 3300(300) I E2/I3/ 

I94O(70) 3.20(5) 2 .8I 

L 2B?, L~L'I'B,I;r 1.89 0.I8 56950(420) I4.2(7) I4. I I ill/ II. I3/ 
(K2?I, I52'I'B ,IH) - ' O.5I 4(120(200) - -

L 271, l""''I'B, liI 0. 45 0.34 8800(200) I.34( 6) 1. 29 I / I3/
C!\271 ,152'D> ,IiI) 0.24 0.I3 1.79 E21.85(8)65601270;4760 I70 

Q 
1\ L• PHc,3, P 4.3JIOltC HH e 1101 JWMnOHe HTbJ 

.D 1\ 1\ L • 
L- r pymoll:>nK 1"If!PCXOA c1 123, 0 7 K3Bf-0.3 

!! 1\ flO H 3 cn£tKTpn t;", 2 " ;1/ IfCXOJlllblfl 

cn e: KTp; 6/ c n~K -I'p 1I0cnc pa.:JJlO ~ l, I I\\ 
4 e IlH R 11 .1 KOf-lun,w u','J,' /nOCTtlJtIflIbti'i. 

«Itolt BbI'-I Tt!'U/ ,0.2 ::: /;V(\\ /n\ 
BOAHTCR n y T eM c p aS HeHHA 3KGnepH O" i~' \)\\..//\\, 
Me HTa nbHblX H T c o p e TH",eC tUiX 3Ha\ \ "-I eH HH OT HoweH~ ~ K03r $H4HeHT0 8\ ~ BHYTpeHHeH K OHB C pCH~ /KBK/_ 
B Ta6.n , 1 n pHeeAcHbi Aa ,,-u1blc , 110 

0 -<-= , " . .; .... ; . ," j ~ , I nY4e llHwe H,J p e3 y .nbTa TQB oopa6oT 

'0 20 }O '0 50 60 K H L -rpynn ~BK nepeXOIlOD
HOMEP KAHAIIA 123,07 . 3D ""'r~, 271 , 07 

H 3/111 , 27 K J8 tr~i.!T b H 237 , 3.7 K30 J\ol Th_ lIa pHc.2 lot 3 nOKa3dHbt t~C-
KOTOPblC ",, 3 p ac.CMOTpCHltbiX l.-rpynn . 

8 nC08 0 Vi Kon OHKe Ta 6 n . I OTMe~ eHtwI o6p aGa TblSaeMWc J.- r pynllbl 3BK 
H n o pAAt(OSbU?' MOMCPoJ c.ne t< TPOB. 1-13 KOTOPWX OU~1 6PLl fll1Cb _ H~.c 

/s cK06K.1 x/ YKa3a''ibl MOACl1bl-tlole I1 J.1 HHI1 HYKn"'A ~1 HOMe p CI1CttlP..... ,I 

80 sTopai; Kon OHK C np,",o CAeHbI cpeAH~e 3 Ha4C HtiR on H i4t!CtU1J1 n n OTHOC

T eYi B MaKC~1M.YMax miKOB oopa 6an.lSaeMblX L -rpynn 3BK ( ° 1 ,lJ , ,DL ) 
_ " "2 3 

n ucne Obl'f L"l TuHI-1R ¢JOHa .., q)CAHee 3Ha4eHl-'le onT~4eCKOH nnoT HO(.TH 

4K">Ha ( D r ) ' nonY\..l eHt-nIlC nOCl1e paanOM!e.Hl-1R y \lac. TKil Hoil KOMnOI ICH TbI . 

B T PCTbCH I(0110HK e npHBCACHbi nllO\l.ta AIo1 nOA KOt-1BepC ~O H Ht"MH .n 1-1 1'iHllMI-1 
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•• 
o PHc;.4. Pa3.Tlo)JoJlJle uS KOMlJOHeH, L,~ l , 

I 
pL. l'bl L- '~pymIhl 3 BK ltep eXOAil 

108 ,12 K,3B l5 1Th JI '3 cneJi:rpa Itt 5: 
~ 

OJ <:- j. al HcxQAuwA Cne~Tp j 0/ nOcne 
«J I p S3JlOlKemtR Ha KOHllOHCH1'bJ Ino" 

OJ CT'(\JlJun .1Ii !hOH BLNTeli/ .::; A 
OJ 

.~ 
0. ~) ~· .1. t1o OliO" 

~ W ~o ~ ~ M '0 M ~ 
1\'HOM E P t( AHA"'''' " L 16\98 TO 

Ll [J' 
1.0 J n: 

" ...~ , I /I , I 

·~1 I I V 
PIIC. 5 . P S3no.euuc W) I(OMnOIlCHTbI Q1-JJ 1 5 
L -J'Vyrutbl 3BK ncpcxo,QO 164, 9t1 K3B 
149 Tb . • a/ llCXOAUbUl CneK"l'p ; 

0 
6/ cncwrp n oClI C p a:Jno:Jlteun1J Hit ~ 10 1,0 60 eo 100 
KOMnoHcHTbI /1I0CTOH lltu..lf1 ¢loll BbI HOHEP IC~H."" 
'IT'en' . 

B OTHOClonCl1b HblX CAIo1Hlo1uax C Io1 X norpewI-lOC-rAMH. onpeAene HHble npl-1 
pa31lO)I(eHHH L- rpynn Ha KOI1nOHCHT'bI. B 4eToepTOH H n ATOH - 3K cnep~

MeHTrlflbHble 3 Ha4eHHR OTllowel~Hi1 KBK . nonY4eHHlde "'3 O THOWeHHL1 

SL : SL "SL : SL H OTHOwCHHR Tcopentl..ieCKH)( 3Ha4eHHH KBK COOT 
t 2 J 3 ~ 

BCTCTOCHIIO ; B wecTOf.1 I<OnOHl<e - AaH~c 0 ""YllbTHnOnbt.oCTt1 n epe 

x OAoa 1013 pa60T · 1l . 13 ' 

KaK RHAMO ~ 3 Taun . 1 M pHc.2 H), AnR aHan~3a ~'nonb30BnnHCb 

l -rpynnbl 3BK c pa3 f111'-t HoH HHTCHCHBHOCTbD OT 0: I .89 ( L I ~87 ) AO 

0=0, 1 ( L ;:)a'H), H 8 npeAe.nax norpcwt-.OCTeH HaWM :J I<CnepHMCHTanb 
HWe A~HH~e 06 OTHoweHHAx KBK COBnaA~t c ~ooT8eTcTB~HMH TCOPC
T~ 4eCKHM~ aH~4eHHAMH . 

I1nfl nepeXOAOD 103 . I 2 K3B I n lTb '1 16~, 9g K~R 1'111111 n o OTHOW~HHAM 
Io1HTC:HCHBHOC Te i:::. I1f.1H~,H L l : L:.:, ..., L. : L;~ t lIai:1AeH•• l.IM 0 p e 3ynbTiilTe 06
paGoTKI'I COOT Be rCTO),IOIijMX L -·r pynn 3 BK , 6Llm, on pCA~nellbi (OC TaD... 
Mynb T~nOJ1b Hbl,X CMeCe.1 nepexOAoa. 

6 

06pa50TK a L - rpy n n 3BK YKa3aHH~x ne p eXOAOB 6b1na npo Be neHa n o 
cneKT PY. nonYLl CHHoMY Ha n pH60pe CO-4 / 1•91 . B 0601-1x c n y 4aRx MO

AellRMH I1 Cn0l1b30eallHCb Jb1HI.1H L3 1013 paCCMaTpHBaeMblX L - rpynn 
/ D~c .4 H 5/. 

B Ka4eCTBC xapaKTepHCTHK~ ~ onHcaHHR Myn bTHnonb HO CTH CMe 

wa HHWX nepe XOAOB MW ~ cnonb30BanH, KaK 3TO peKOMe HAOBa HO B pa6o


/ lS /
Te , BenH4M HY Qo o n p eAcTaBnRC~Y~ c06o~ KBaAPynonbHy~ AOno 
8 y-ny~ax CMewa HHoro nepexo~a 3T1 xapaKTepH CTf Ka CBR3aHol C 
MynbTHnonb HblM OTHOWeHHe.M 82=J+1/y /rAe / +1 H y - H H TeH C~8HOCTH 
, +1 - lot' -Ko Mno He HT y -H311YLleHHR/ J Bblpa)f(eHHeM / 161 

2 
110 =__6,-_ 


1 + 62 


~3 OTt-lOWeH01 I1 1" 1 :Ll::! H LI : L3 pacYJ.1TblB a nHCb ABe Bem14~HbI 0 1'" Os: 
C COOTge T cTBym~H~H n o rpeWHOCT~MH . npH paCYeTe norpewHOCTeH KpoMe 
3KcnepMMeHTanb H~X Y401 T~Ba nHCb TaK*e n o r p ewHoc TH B r eopeTH4C CKHX 
3Ha4CHI<1AX KBK / 1% AJlA L - oGoIIO"4eK , 141 / 0 3aTeM onpeAeilflOOCb On TI1 -

ManbHoe 3Ha Ll eH,.,e Qo n o MeroAHKe. H3110*eHHO~ B poloor e 1 16 .' . Pe

3ynb ~al~ npHeeAeHU B Ta6n. 2 . 8 nepso H KOn OHKe YKaaaHW nn~aAJ.1 n OA 
KOH s epcHoH HMMH L -nHHHRH H I e OTHOCHTellbH~X eAHHH~a x/ ~ Do · n TOpo~ 
3K cn ep'-1MeHTanbHble 3Ha4eHioiR OTHowe HH H KBK. B TpcTb eH H '-I eTgepTo~ 

Ko nOHKax AaHbI OTHowe HH R TeOpe TI-1L1eCKHX 3Ha4cIIHH KBf< An R nepe xoAoB 

Ii1 101 E 2 ; B mlTOH KonOHKe - 3Ha~eHf.o1A Q ' B weCTOH n pHs eAeHbI BbIo 
BOA~ 0 MynbT Hnonb HOM COCTa Be n e peXOAOB, onpcAclleHH~ 8 Ha weH pa
60TC H B I 10 . 11. • 

nOC TPOEIiHE MO IlEllbHOA nH HHH HA OCHO BE 
AHAnlHH4ECKHX BblPME HHA 

Mo*er oKa3a Tb CA, YTO YHCnO 0AHH04 HblX n~HHH cneKTpa, KOTop~e 
MorY T Gbl Tb I1CnOnb 3 09 a HbI B KaLl eC To e MO.Qcnb" bj X , Mane H OH I1 pacno
nar<10 TCR '~a 3~a 4H TeI1bHOM Y.Q3 JleHHH / > 100 K38/ o r o6pa6aTbl9ae 
Mo r o YLlaCTKa . B T3KHX cny~a Rx MOAenbHy~ nHHH~ paaYMHo 3a AaeaTb 

C nOMOUlbO 3 HanHTH4eCt<o ro BblDLl)l(eHHR y = I (x I' a) ... nlr:) .r Ae x. KOOP 
1


AIIIHaTa /HOMe p KaHa na / I 3 1 "0 a k - napa,...CTpbI. 

~nR 3 TOH ~enH B cncKTp e Dw6~pacTcR P~A C lllnbH~X OAH HOLl~X nH 
H~~ . AocraTOLIHo YAaneH~X OT APyrHx n HHHH . B 3TH llH HHH C nOMO~bO 
COOTOCTC TB)"IOltC'H MHHHMH3HpY()ll.IeH npor paM.","" anHCWBc]e TCA a HanHTHI.lC

CK o e Bblpa*eHIIIC y = f( XJ • a 1 ' " D )1 reM CClMbI"" onpeAe.nAOTCR napilMeTpbl
t 

AllA Ka)l(I-loi1 1013 n&1 HHi7I. Te "'3 napaMeTpOB , KOTo p bl e 3aSHCRT OT 3Hep
r HI-1 3ne)( T pm~oa. on",cblBaoTCA 3aTCM nOAXOAAU\HMl1 lDYHKl,lHRMl1 no HeTDAY 
HaHMCHbWH X KBaApaTOB. 3TO n03BOllReT onpeAenATb 3Ha~eHH~ 4. AllR 

Tex 3Hcpr~H 3 J1CKTpOHoa , KOTopble COOTseTC TBYOT 06pa6aTblBvcMOMY 

Yl.lac Tlo<Y . 3aT(,~,", no sblpa*eHw.., Y ... re x , . a1 .• oak )., HaHACHHblM napaMcTpaM 

a le CTpO.... ,. CA foII oAenbHbll1 n HI(, KOTO Pbl ii 3 a TeM l-1C n Onb3yeTcR nDoroa M
MO~ UPEAK 06~~HWM n OpRAKQM a B~Ae Ta6n~ ~bI . 
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Ta KI-1M o6 pa30M . npo rpaMMa UPEAK npeAOCra enfH:'! T HeOrpaHHl.le HHb:e 

B03MQ)t{HOCT\.1 npl-1 BbJ60pe 8~pa}t(eHI-1R , OOlllCblBalOll\ero ¢OPMY m-1HI-1i:1, TaK 

KaK e'rQ 6ytlYT l-1Cnanb30B a TbC.R ra6m11..1Hbie 3Ha\.leHJ.1.R CPYHKI..\HI-1, a He ee 

aHa m1TH'-4eCK\.1L1 BI.1A. npH 3TOM ,(lIlA Ka>Knoi1 roy HKlI.HI-1 AomKHa 6btTb COC

raB.n e Ha CBOR Ml-1 Hj.1MIo13I-1py~a.A nporpaMM8 ,qJ1R enltlCblSaHlIIR ee 8 OAI-1

HQ'-4HbI C n lll fii-1l>'t cn e KTpa. 

HaMH 6b1 na . Bbl6paHa ¢Y HKlI.J.1.A2cneAYIOLllero BI-1Ad: 

m '" 0-" 
'" 

~ 

~" "' ~ '" ~ 
'" 0 X 

,",0 00 '" " Xcr
~ 

"' ->
"' e '"' 
x ~ 

~.o 
,,~-'"' ..3~ 
"'''' ~ 
".. '"-

x 

'" 
<J0'"va 

1;;;

A 

" +0 
0
~:c: 
A .. 
" e
~' i: 

J, 

:3 
 ~~ ~d

_H ~HOJ ,II... 
,n "" f:i ~~ ;:0 '"..; It}" be;j. ... U)..JI ( ... !:! ~ ~ '" 

al +og ~ + +..,. + 
ci I;l !::I 
... 

ci 51 S1F.! II Ii -;t D " " " iii'" 0-<-< 0<=<
>----r---' ----. 

~ ... 
CI f3 '" ~ -H H 

U) H Hen en<J <J ~ ... en~ en '" H H U) r:..,. ... ... ... 

0' 0 

~ nJ 

ci cici ci
It! .e 

H en 
HH'" "' '"~ 

'" a a 

~ -.J 


... I"\J ... r<'o r:... '" :1l al'" N N '"'" '"'" "" ~ 0 0 ci d<Xl~ en~ 

~ 

--' 

;[,~ El 
~ H H 

.£ 
0') !3' ~ ..,.I- 1'"\1 I- r('\ 

i 
~ >< H l2 ~ ~ -.J --' & ...... S ~ ~ ~ ~ 

.....J ...J 

(2.3 - as f 

A1·( I _ iI:l]) - -~ 


a • r . e 2 K < a3 •
4 

y , /1/ 
2 


(x - a5 ) 


2 . 1~2a. . i x ~ "s 

nepBoe B~pa*eH~e cny~HT An~ onHcaH~~ nHHHH neee c MaKc~MyMa 

/1'X8 o cra"/ . a BTopoe - An.R onHcaH"'~ OCTanbHOI1 ee 14aCTH. 

Taonuu,a 3 
3Ha1.l eHHR n a p -"'MCTpoa ATI .f1 Bb!p Ll:t.ellHfI / 1/,3k 
c n eK Tp N' I 

.JlJumJl. 3BK, ~eprl!JI a.,0., d<0-, £1 2e(KaB)HJK.lIl!UI 

5?(9)11212 .04, I53TB 6.7(3) 153.9(2) -0.60(8)0.130(5)161.8 

K271 .O?, 152'rB 139.2(1) 0.23(5~ rrar4)8 .5( 3)0.20(1)220.83 

0.12(2) 84(3)1Cl52 .30, 149TB 128.5(1)9.9(1)0.130(2)302.06 
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B r a6Jl . 3 n p"1 BeAeHbI 3Ha14eHH.R napaMeTpOB a k , paCC~ ~ T aH HblC 

rIO OAJ<1H04 Ht;.1M m1H"'~M cneK Tpa H" 1. 
.ll11.A pac4eroB 6b1Jlo YAo61ice npcofipa 3QBal b Sblpa)f( f;'HVl e . on~C bl BalO

Il\ee " XBOCT" I1Io1HI-1H, K SHAY 
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PeaY l1bT~TbI 06pa6oT~M HeKOTopblX L-rpynn 3BK c ",Cn0l1b30B~ H~eM 

MOA~neH } nOCTDOCHH~~ no o blpa*eHH~ /1 / . n p~ 8 eAe HbI B TpeTb e~ CTPO
r-::e TafiF1MLtbi tr ~ . Bo Dropo", cT pOl<e ::)TOI1 Ta6mllJ.bI AaHbl pe3 y nbTaTbi 
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o f'p.l60TKi<1 3TI-1X )lie L -rpynn c aaAaHl1 eM MOAenei1 nepBblM c noco60 M. 

MOAenb Hbl e n HKH 101 HOMepa cne KTpOB, 1-1 3 KOT OPblX OHH 6 pam1Cb, Y Kaaa

Kbi 8 cK06Kax . Bepx Hl-1e 3Ha 4 eHHA COOT8eTcTBy~T OT HoweH~RM L, :L2 • 

HH'Ie(Hl-te L1 : La . AnA L - rpy nnbl 3 BK nepcx OAa 123 t< 3 B YKa33HbI 3Ha 
4 eHHR L2 ; La. OTHoweHHe TeopeT .... 4ec KHx 3Ha4 CHHH: KBK L2 : L a c o

eT.on.eT 1 , 04 . 
Ha OCHOBaH&.1H n pl-1 8 CA eHHblX Aa H HblX MO)t(HO CA e n ilTb SNOOA. '-ITO HC

nonb30aaHHOC Bwpa*eHHe H TaKO~ cna co6 nocT poeH~R MOAen bHoro nH
Ka n03BonROT nony~aTb 8W80~ 0 Mynb T~nonbHOcT'" ncpexoAOB . 

8 Ta6n .~ nOKa3aH~ TaK~e pe3ynb TaT~ o6pa6oTKH HeKOTOpw x 

L -rpynn 3BK C npHMcHeH",eM MOAenbHo~ n~HWH, n peAcTaBneHH~1 BbI" 

p aIMeHHCI1 / 3 C 6 011bW"'M KOllVl4eCTB QM napaMeT POD; 
2 

( I - "5) "\.(,"5 ) .Bs'( J -as) • . "3 
I .. · , + 3, .r ]. (l-f ) . 

~ 
y- ( , - .. ) 12/ 

a" . Y 2 • &2I 
llBepXHAA 4a C Tb El blpa)ICCHYl Ft / 2 / c ny)tun ,qJl R o n HCa HVI " "xBocTa , 

a HH*HAA - AJlA enVl eaHHR npa Be~ 4 a c TH nHKa nHHH H. B Ta611 . 5 
n pt.1 BeAeHbI 3Ha4eHHA napdMCTPOB ~ An.R BblP';))HeHHR /2/ , c n e K Tp " S1 9 ~ 

3AKnlO4EHHE • 
1 . n por paMMoa:1 UPEAK , oCHO BaHHoi1 Ha ¢lOpM\.otpoocU-U.1H MOAenbHOi1 

J1HH~H no Ta6nH4HbiM AaHHblM., fiblJ'la npoeeAeHa HaTCMa T VI \.l eCKa fi 0 6

pa60TKa C JlO*H~X c n eKTpOB 3BK, nonY4aeHWX Ha MarHHTH~X 6eTd
c n eKTporpa$ax . 

Z. PaCCMOT peH~ A B a enoc06a ~OpM~p09aH~A MOAeneM : 
al c ~l cno..n b30BaH"'CM 8 Ka4eCTBe MOAe..nei1 O,q .... H04HblX J1H H~~ cnCKTpa; 

6 / nocTpoeH~e MOAenel1 Ha OCHOBe aHamHH'4CCKl-tX Bblpa)t(c ..noH1 . 
3. nOKa3aHo,4To 9 KCt4eCTB e Moaene~ MoryT 6~Tb nDl-tMPHeH~ O~H

H04MibIC K- , L -JlH tHi.... JBK c OnTIot4eCKYlMI-t nnOTHOCTRMIo4 B MaKCHM),Max 

/1 < 0<3/ 11 pacnono*eHuwe KilK Bfimt 3H 06pa6aTbl BaeHor o y\tac T K8. TaK 

.... Ha HCKOTOpOM YAaneHYlH OT Hero D 3aB~1C"'Mocn1 OT pacCMa Tpa.1IJae.

MO~ onnaCTH 3Hepr .... ~ 3J1eKTpoHOO. KpoMe Toro , MOA e nb MO*CT 6b1T b 

83F4Ta ~13 cneKTpd. nonY4eHHor o C APyrol1 3Kcn03.... ltYleH. 
4. Atlanlo1n1Y ~CKHi1 "'CTOA a a AIlHIo1R MOAen~H B c nY4t] e oopa6oTKH 


cneKTPoa JOt< nporpaMMo~ UPEAK YA06CHreM. YTO rl 0300nl1CT Hcnonb
30earb AnR on.... caHHn $OPMbI n HHH"" ~6YD nOAxo~~y~ AnA paCC Mt]T p~


BaeMOv. 38Aa41ot !PYHK Lt VlIO. OAH8KO T81<OH nOAXOA Gonce: TPYAOCMOH. . 

5 . np~M~HCH"'l! npOrpaMMbt UPEAK AnA 06pdf)(:>TKH- cneKTpoa JOK, 


nonY"taCKblX Ha MannHHblX ijCT8-cneKTDOrpa~x, n OKa38n O BbiCOK'ylO CC 
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3~eK T ~B HOC T b. Ha OC HOB3H~ ~ pe3ynbTaTQ8 o6pa6oTK~ YY3CTKOB 
c n eKTpOB 3BK MomHO CAen a n. BblBOA, 4 1 0 1.13 6CTa-Cn e)<TpOrpaMM MQ 

ryT 6b1 T b n OIl Vl.l eMbi 3H3ltCH14R O THQW e Hllliii IIIHTCHCIo1BHocTe l:1 L - IlIIIHIIII1 3BK 
c norpt: WHo c TblO <S~ . 3 TO n03B0J1Rer c x opo wel1 TOQHQCTblO onpe Aem1Tb 
3 Ha~eHMR 5~ a B pAAe c ny4a e a C Y~CC TeeHHO y TO~HIII Tb MynbTlll nOIlb-I 

T1b1l1 COCT39 y -- n epeXOAOB. 

6 . Allfl o6pa601KIoo1 COO)!(HbIX cneKTpOB 3BK pa apa60T<1H PNA n porpaMM , 

COCTORtl.ll'lH ~.3 OC.t10HHO~ 06pa GiHblsalOw,eit n po rpaMMbI SPC RAf , o6p~~alO
lltCHC fl K nporpaMMC UPE AK1H Tpe x a c.naMordTCflb Hb/X npar pa",,,, : 
GAUEX I, GAU f X2, KO rapblc npeAHa3Ha4eMt.C AnR H3y 4eHVifl iSK>pMbl flL-tHVlI4, 
on.-"lCWB.)CMo i1 COQT De -r CTseHHO Bbl p a*et'H1flMI4 / 1/ l1fllo1 12 / / c M. T e Kc T / , 

O T 3Hepr~ 101 3nCK TpOHOB 14 npo r paMMLl KAL I BR, npCAHtl 3 H;t4eHHOH 

~HepreT~4ecKo~ Kan~6poeK VI cn e~Tpa no MeTOAY Tpe x p cnepaB VI 
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