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M9~e1ra AJIH OfiHCSHHfl cpopMbl nHiillH aKcnepHMe~.1an~ 

rauua- H C5eTa-cneKTPOB 

B HSCTOHllleH paC5oTe paCCM8TpHB8IOTCH '16Tb1P6 p83Hble qiyHRIUfH }].JUI 

OfiHCBHHH c,lJopMbl HHHHH SKCnepHMGHTSJII,HOro C!IeKTpa. Cauaa npoCT8fl 

~1yHKIUfll, KOTOpaH xopowo OIIHCb!BaeT raMM3-CfiCltTpb! H BOOOute cneKTPhl 

ClU.!MeTpH'IHOro THna, STO qJYHKIUfll raycca. Olm,l{aeuoe 'IHCJIO m.inyJII,COB 

f 1 B ItaHane N3 , BK»10irn.11 qieH, uo:r.eT OblTL Bh!pa:iteHo B cne}J.yromeu 

BH}J.O: 

. p ~ . · [ I p . . /} 5 '. · l- i (I) 

f ... r=::' L sk "°i 1.- \e,1 (Nj- Nk// -1- ,..:___ (,( l Nj-At 
~ d~rr 1<--1 · t•-1 

t) ·½. 
r}J.e: P = 2 ('-k. 2) ; 

d - nonywHpHHa; 

A - Ha'la»I.Hblti 11ouep icaHana B yqacTKe; 

h1 - KOHH'leCTBO fiHKOB J3 Y'l8CT!(e; 

5 - CTeneHI, llOHHHOMa,· OIIHCblB8IDlll6rO ~OH; 

Nk- nono~eHHe MaKCHMYua (B KaHanax); 

5 k - llJIOll18}J.I, fiHK~; 

a, - KOSqxJiHIUfeHT qJOHa; ·. 
t:. 

O~kf:hri Ol.l ~S. 

IlpH oC5paC5oTKe c HcnoniiaoBaHHeM qiyHKIUfH (I) onpe}J.en.11eu1,1MH na

paueTpauH .IIBJIHETCH . , s I ( N' s ct ' l\j 1 ' ,t ' l\j ~ ' J:.:. " • n1 J . ,.,, J <1. ·1 . • • Cl.:; • (2) 

B ]l8JII.Hei\meu HYiKHbl C5y}J.yT npm13BO}J.Hb!e OT qiyHKI.UIH f j no STHM napa-

ueTpau: 

P { 2- sk. t:-<.r· (- E· ·;"[., c - /J) 
G
h k 1 j .:... '- k,J ' ~ 
l k,-1 ,.J 

(3) 

'.3 



-:::i r . 
C, -i-1 -:: -~ 
·-;;N"'-

, ' ,., l I;, · ' ( f ' '; 8 •.l~\._4'_. -- lN·- Nk, 5k <-"--P - -k,,J \ .. -- , ; \ j 
d (4) 

~tt - ,-
cSk 

j> 
·1 - {\.p i-

CI I \. 

E . \ ' 
k I J , 

(5) 

jfi 
CJ (\t 

/_- ,1 
: NJ - A) , (6) 

rAe r· ( 

L
- · ,., , .• 

1h , · }'l 
-- k, j 1 - t. -~.2,.l . ,'JJ-: f'iK-l d ----

06pa6OTK8 npOH3BOAHTCH 6onee TOqHo, ecnH BMeCTO CTeneHHon ~YHK

IUIH (I) Hcnonb3OBaTb HenpepuBHYID WYHKLU1ID, nonyqeHHyro nyTeM HHTer
/I/ 

pHpOB8HHH no K8HanaM: N' -~ 
J t v,, 

!Y1 Nr4 + 0,', { p _ . 17 ~- _ J- i-1 . f . r 2:_ SK J (x,r - tr \X - ~~);J cli< + 2 Cl( (.)l -A, c\.x 
1 J d\rr 1..::,1 Nj-0,s t,-1 t-Jj-,,s-

3Ty WYHKIUIID MO~Ho nepenHcaTb B 6onee YAO6HoM AHH cqeTa BH'Ae: . i, 
m J, l.!,j s ' ,j - . .· '\ 

.[ . o -- / ( e - 'i c\.lj -f / 
i j ,--, L_ .J I(_ ) L,_ 

\Tr bi C,i,,j ,e,,1 

e c 
'~{ [(Nj-t0,5-A)-(Nj-C,S'-A)J, (7) 

rAe p . N , ) 
(l L . -:: -- I ' - N - C ) 

"'-1j cl \ J It. I I 

bk, j ~ ~ ( N j - I\Jk + C',S' ). 
IlpOH3BO'AHUe ~YHKLU1H (7) no onpeAenHeMbIM napaMeTpaM (2): 

r I t b~ ',. I'\'\ • ' • 

0 ,.. , : -::::; . -c11,,J . - k:,J ) 
--1+- = .;,:::, • Si.:. ( cL1,_,i e _ bk,J ·e 
act <l\n- k:-:i 

(8) 

t 

.t- tk I JJ ~ pt , -ClJ.<j (9) 
o~k., ~fr;• ~k ( Q_ • -

~ -~_f ~ s ~. J (IO) 
~ L "' - e - '='" cL:J 
o ~~- (ir a . 

k, J 
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(II) 

,i.!JJH omrcamrn CllG!CTpOB KOHBe pCMOHH!lX ;)JICKTPOHOB' llOJlYl! tiHHLIX 

npll rroMOliU'J deTa-crreKTporpa@oB w oeTa-crreRTpoMeTpoB, a TaICKc raima-

cne1-cTpoB, CHffTb!X rrpw 110MOUU1 H81'1,ZJ;eaJII,HOii annapaTypbl., HCllOJII>3YIOTCH, 

RPOMe CHMMeTpH1IHI,IX rpyHI-CUHii Tirna (1) H ( 7), pa3Hble aC1'1MMeTpH1IHble 

\&.YHRUHl'I. Mb! paCCM8Tpl'IB8JIH rrpl'!MeHHMOCTI, CJJeAYJOIIlePi ac11MMeTpatrnoii 

c]°iyHICUHH /
2
/ ,/

3
/: . . 2.. ~ l-4 

[." 4 i Fk r exr[-t-'i·N~J+ ('.J(P[Ni-N)JL-t L_Cle\Ni-A)_ (12) TJ i.:,~ \ 5l-\+-llt) G°(!l-x J t,1 

Kpoue pauee YK888HHh!X aua1IeHH~, 8,ZJ;ecI>: 

Fk - 8Ha1IeH11e cpyHK~H B TOllKe N k. ; 
'~ 5 - 1,1G ; 

lX. - KOSqiqJHUl'!eHT aCHMl!eTPMM. 

Ilpl'I o6pa6oTKe Cll8KTPOB cpyux~e~ (12) orrpe,ZJ;eJIHIDTCH CJI8,ZJ;YIDIIU18 napa

MeTpbl: 

(13) 

i1JIOII(8,ZJ;I, Il1'1Ii8 MQjJCHO Bbl1I1'1CJIMTI, 110 tt;o p1c1y11e, rrpe,ZJ;JI0.re1mo11 B .ra,ZJ;;;(QICOBbJM: 

(14) 

(15) 

· (16) 

(17) 

(18) 
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'= 

lfu__,,_J_,2 Fk.(Nj'-~~\ r ~~-f 1<1~\1 
Ool ff b,t (Rj,IL + SJ°,i..) t (-1-o<f (,l+o<) ) J 

, 
(19) 

r.zie R _ _ ex (-· ~=-N~) . 
j,k.· f ~('1-t:x) / 

S: k = e..<t'> (1'1~:-::- N~-). J, I 15 ( ,1-,:x.) 

~nH OilHCSHHH raMMa-cneKTpOB MO~eT 6UTL TaKl!te HcnonLSOBSHa aCHMMeT-

PHllHSH qiyHKIU1H /
4

/ B BH.zie: 

·h: d~n ~ sic [ exp [-1t(Nf-N~fJ- o(cv\~~~N"'+ 11).eicp(Ni,/~ +10+ 

r.zie ~'V = o ecnH N(~ Nie -d , 

oe > O ec1ni1 l-Jjl..N1i-d. 
1--

& 
c::;- (11 )f-~ + L ctl~~·-A 
t~1 / ~ (20) 

Mo~HO nepenHCSTL qiyHKIU1ID (20) B BH,lle: 
IV\ 

r . it"·) . _f_ '> 5 , 1, . ·'"r> ( k,. 3') (20a) t j ~ \ J s -- :.X')I ,~Irr 1.:.~-1 IL K<L,a ...,.., 1<., , 

·N· N ) 
r.zie I< kij' = ( ~-- "' - t 1

/ 

H ' fa )s ~ WYHKiij1.il (I). 

IlpOHSBO,llHUe no napaMeTpaM c TIOYO~LID (3),(4),(5) H (6) nonY1JSIDTC.il 

B BH,1te: 

vl: r cf·) - P '5 s 1- • c21> ~ =- l ____ J_ + 61<v -di ,r= L. 1,.. I< k,;1 e.<p ( k ic,j) ~ 
O d 'cd _,; - v]f k:-1 

~i- - ( ~ I + . p s ( k A) ( k ) ( ) "N- - , ,..., 1 ; o('V ---- k k,J°+ 1
1 '2Xf' k,i · 22 

o "- \oe1 s ,fvir J 

ell: d.J>) _ P -i-+ :c (-+t- - o(<v - Ki.:,i h(P ( k:~,1) . (23) 
v sk v sk s. d fir · ) 
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~- 2£L 
o a.e - lo al Js. 

(24) 

'Ai.• p l'YI 

.:::...u. = - -, 2. sk kk •' ~-<r ( Kk,i). 
0 o<."\I C k,~ '• 

(25) 

~8JlDWC o6CYJK.Zt8IDTCfl peayJIDT8Tbl, rronyqeHHNe rrp.11: o6pa60TKC CITCKT

_pOB c .HCITOJID3OB8H.HCM qiyHKI.U1ii (1),(7),(12) H (20). I{poMe 3T.HX cpyHK-

r.mii, B Jll'ITepaType .HMeeTCff ~eJruii PffA ,1lpyrHX,H8H6OJiee .HHTCpeCHhlC .11:3 

IWTOphlX ){Jlfl H8W.HX ~ene» rrpHBC){CHbl B paeioTax / 5/ ,/6/. 

MeTO]l o6pa6OTKH H rrporpaMMbl 

8a.11aqei1 o6pa60TKH 3Kcrrepll!.!CHT8JIDHOro CITCKTpa' COACPi-!8J;(ero fa· 
HMITYJIDCOB B Ni KaHane, f!BJrneTca orrpeAeJiemrn ero xapaitTepMcTHK, a 

l!MCHHO: rronyump.HHbl, ITO3.HI.U1H, ITJIOll\8,1:\H H 1warJxliHI.U1CIIT8 aCHMMeTplrn 

ITHKOB, 8 T8IOKC napaMeTpOB cpoHa • cJ.>opMy CITCKTpa MO!'.CHO 38,1l8TD Bblpar.te-

HllffMH (1), (7), (12) HJIH (20). TaKMM oeipaaOM, ,I\8HHhle ~: annpOJtCH-

MHPYIDTCfl aaaqeH.HHM.11: qiyHKI.U1.H ·f i ' ICOTOpaH 38ll.HC.HT OT Ha6opa napa

!ACTpOB, nanpmrnp (2) mrn (13). IlapaMeTphl no a1tcnep.11:MeHT8JIDHb!M ,11;aa

HhlM H8XO){ffTCff C ITOMOll{DID MCTO,I\8 H8HMCHDWHX !tB8,I\p8TOB (MH!{) / 7 / ,/S/ • 

MeTOA COCTO.HT B rro.11:cKe MlfHHUyMa cpyHKI.U1OHaJJa 

n 2 

M ~z_ Wj ( F;1 - fa" (<-1 .•• c-1", t-Ji)) 
~•A 

r,I{e h - TI.HCJIO 3Kcnep.HM8HT8JIDHhlX ToqeK; 

i" - trnc1IO napaMeTpoB; 

"(26) 

-1 
Wj- CT8T.HCTHtz8CKHtt Bee, npHqeu Wj = G:-'- , r,lle oi CCTI, owm5-

K8 Fj•. J 

Ilpa MHHHM8JIDHOM aHatzemni M rrpO.H3BO,llHble qiyHKI.U1OHaJia rr,o rra-

7 



' paMeTpaM paBHHIOTCfl HYJIIO. Ta!WM o6paaou, HMeeM PHA ypaBHeHHH AJIH 

orrpe,1teJieHHH rrapaMeTpOB C,i ••••• C;-. IlOCKOJIIiKY o6uqHo ypaBHeHHfl 

8H8JIHTHqecKH He pemalOTCfl, rron1,ay10TCfl MeTO,1tOM HTeparmU. liTeparmH 

rrpo,1tOJilltalOT AO TeX rrop, ITOK8 TOqHOCTI, orrpe,1teJieHHfl rrapaMeTpOB He 

,1tOCTHrHeT BeJ!Hl!HHbl rrorpeWHOCTH' CBH3aHHOit co CT8THCTHqecxoU o6ec

rreqeHHOCTiilO axcrrepHMSHTaJIIiHOro CITSKTpa (no,1tp06Hee CM.
181J. 

IlpH o_npe,1teJieHHH napaMeTpOB MeTO,1tOM HTepauHU 6ucTpoTa CXO,1tH

MOCTH pemeHHH cy~eCTBeHHO 38BHCHT OT TOl!HOCTH aa,1taHHfl HaqaJIIiHWC 

SHaqeHHit napaMeTpOB. 3TH 3HaqeHHfl MOJ!CHO HaU_TH HJIH npH npeABapH

TeJIIiHOit pyqHoit o6pa6OTKe cneKTPOB, HJIH onpe~eJIHTb nporpa.M

MHNM nyTeM. IIepBblH cnocoC5 TpeC5yeT 3HaqHT0JIIiHOro AOITOJIHHTeJIIiHOrO 

TPYAa, a ,1tJifl BTOporo HY)l(HO HMeTI, cneuHaJIIiHble nporpaMMN H, COOT

BeTCTBeHHO, C>OJIIimHe aJieKTpo HHO-BlitIHCJIHTeJiblU,18 MaWHHl,I. 

~pyryro BO3MO~HOCTii ,1tJifl onpe,1teJieHHfl HaqaJIIiHWC 3HaqeHHti napa

MeTpOB rrpe,1tOCT8BJIHeT 0 npe,1tBapHTeJIIiHafl oC5paC>OTK8 cneKTPOB C HCilOJII,-
/9/ 

3OB8HHeM OC~Jinorpawa CO CBeTOBb!M KapaHAaillOM • 3KcnepHM8HT8JIIi-

Hbl0 ,1taHHue, HaxonneHHble npe,1tB8pHTeJIIiHO H xpaHfllll)!eCH Ha MarHHTHOit 

JieHTe 3BM, BN3b!BaIDTCfl Ha 3KpaH OCI\HJIJIOrpawa. ilpOH3B0,1tHTCfl TaK Ha-

3b!Bam,1aa 11 paaueTKa", C IIOMO~IO KOTopoit qepea CHMBOJibl Ha 8KpaHe 

OCI\HJIJIOrpa~a Bb!IIOJIHHIOTCfl nporpaMMN, HeoC5X0,1tHMble '.itnfl OTMST!W MaK

CHMYMOB, MHHHMYMOB, WOPMU ~OHS H APYrHX xapaKTepHCTHK cneKTpa. 

Hama o6pa6oTKa c ncnoJIIi3OBaHHeM MHK npoHaBOAHTCH Ha 8BM 

ESCM-4. Ilpe,1tBapHTeJIIiH8fl o6paC5OTKa ,1t8HHUX ("paaMeTKa") ocy~ecTBJifl

eTCfl Ha 6aae "MHHCK-211 co CB0TOBlilM xapaH,ltamoM, HMe10~et:t c11euHan1,:... 

Hoe nporpaMMHOe oC5ecneqeHHe, HanHcaHHOe M.M.~OMHHblX(*). 

UeJiecoo6paaHo paa.1te.11HTl> H OT.iteniiHO npoHanecTH onpeAeneHHe 

(3E). Ha 3BM 11liohrncx-2 HMSeTCfl nporpaMM8 ,1tJllt IlOJIHOH oC5paC5OTKH. no 
MHK c CHUU6TpHl!HOt:i ~YHKI\HSit (?), cu./IO/. 
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H8tI8JII,HblX 3H8tiem1il ));JI.fl rrapaMeTpOB, IIO,l\rOTOBICY 3ICCIIepm,reHT8JII,HLIX 

.l\8HllhIX 11 o0pa6oTICY rro MHK. l/ll,ieHHO o6pa6oTKY rro MHK CTOllT rrpoBO.l\11TL 

Ha (JQJiee 6b!CTpbIX 8BM, tIC!J .MllHCI\-2: 

L\Jifl omrnaHl1fl crreKTpon Mb! IIOJib3onanuc1, rrapanJien1,no WYHKI.Urnr,m 

(1),(7),(12) H (20). ;l!JIH H8lil.WX rrporpaMM HCXO));Hb!M 118Tep:Vl8JIOM fIBJifl

eTCfl Bbl,Il8tI8 co CBeTOBOl'O 1mpaH,l\8W8 B CT8H,2l;8pTll30B8llHOM m1.zi;e. 

!1porpaMM8 BMecTe C :.!HK 38Hl-1M8eT O));llll 1ty6. 06pa6oTIC0 MOilCGT II0,2l;Bep-

1'8TbCfl YtI8CTOlt C qucJIOM lt8H8JIOB He OOJiee 256, rrp11 tillCJie orrpc.zi;e1rn

CMblX rrapaMeTpon He (JQJII,UJe 20 •. 8TO 03ll8tI8GT' tITO B CJiytiae, Harrpm,iep' 

Haeiopa rrapaMeTpOB (13) B ));8HHOM YtillCTlW MO::teT 6b!TI, He 60JII>We 

8 IIllICOB, ecJ!ll tlJOH mrneilHb!.tl. 

llporpaM1.1a cocTOHT 11s ABYX tiacTeil: rrporpaMMhl 110.zi;roTOB1t11 .zi;au-

HLIX 11 11apmI,MeT11ICH 11 (T,e,rrporpm.1MLI AJIH Mo.ziem1py10il(ei1 rilYHIC~ll11). 

B rrporpmJMe IIO.l{l'OTOBKll :z(8l!Hb!X H8XO;i\flTCfl CJie,lly10UU1e 6Jiorm: 

I. BBOA rrporpaMMbl H KOHCT8HT, 

2, BBO~ A8Hlib!X, 

3. KoHTpOJII, HCXO,l\l!Oro Ma Tep1rnJia. 

4. Orrpe,l\eJieH:11e tIHCJia s1tcnepm,1e11 TaJII>HblX Toller,. 

5, !1etia TI, HatiaJia 11 ICOH~a ));8HHOro ytiac TIC8, IIOJIO}!GIIHH M8KCIIMY

MOB B K8H8JI8X. 

6. Bhltil1CJie1111e 11 rretiaT:r, rrepBonatiaJibHhlX ::i11aqcm1il AJHI rronyumpmm. 

7. Bhltil1CJ!eH11C rrapaMeTpOB q;oua B rrepBOM rrpl!OJil1:i\eHHI! 110 sa~aa

HOil CTerrem1 (JIOHa, 

8. Orrpe.zi;enemrn tIHCJia HCICOMhlX rrapa!,leTpOB, 

9, ITo.zi;roTOBKa ncietl l!H<pOpMa~11, T. e ,A8HHI,JX 11 H8tI8J!I,HblX ::i11atie

m1il rrapaMeTpOB K BIIAY' KOTOphlii Tpe6yeTCH ,l\Jifl CT8HA8PTHOil 

rrporpaMMbl !.!HK~ 

9 



IO. Bb1lll/1CJieHll1e B6COB ,l{Jlfl KOJllllll6CTB8 1111,mym,coB B K8llt,1{0M K8H8-

Jie. 

~I. IleqaTh rrporpaMMbl 111 C0.1{epllt8Hl/le pa60'lfflX HlleeK. 

12. EJIOK 'AJIH npoBepKlll ap111cpM8TlllKl/1 6ea MHK. 

13. 06pa~eHll18 K MHK. 

06~U Blll'A ap111wueTHK111: 

I. Caua apH~MeT111Ka 'AJIH 'ABHHOU WYHKUHlll. 

2. Ilp111rOTOBJI8Hl/18 Bb180B8 'AJIH MHK. 

3. HaueHeHHH B rrporpauue C U8HhD ITOArOrOBKH AaHHblX ~H! 

aplllcpMeTHitl/1. 

4. TipoBepKa 6ea .MHK. 

EJIOK KOHTPOJIH npoBepHeT,H8X0.1{111TCH Jll/1 l/1CX0.1{H8H 111HcpopMaUHH B 

TaKou Bl/1'Ae, KaK Tpe6yeT rrporpauua. ~JIH .1{8HHoro yqacTKa rro11ym111p111Ha 

111 K081pqJHUH8HT ac111uuerp111111 6epyTCH 0,1{111H8KOBblUl/1 ,l{JlH BC8X IlHKOB. 

Bblllll1CJ18Hl/18 B8COB ,l{JlH ~ npOll18B0.1{111TCH rro rrpOCTOMY 88KOHY, (.,<Ji:;, , 
a ecmi F; I... 300, TO BcerAa 6epeTCH W.j = ~ • B apll1lpMeT111Ke Bbl4c

JIHJOTCH aaalleH111H cpyHKmt111 -f 3 111 ee rrpo111aBOAHble no_ aa.1{aHHOMY Ha6opy 

napaue:rpoB. 

CTerreH» WQH8 IIOllteT 6b1Th He 60JihW8 6. 

Bo BpCMH pa60Tbl nporpaMYbl Bb!X0.1{ 1118 HTepaUl/1111 npOHCX0.1{111T no 

q111c11y 111Tepa1.U1H 11111111 no aa.l{aHHoU TOllHOCTH £'/'"kc.x j 4c.kl, a.l{ec» 6Ck-
5"k 

,1{06SBK8 K napaueTpau B ,1{8HHOU HT8p8Ul/1111, 6"k-CT8Tl/1CTl/lll8CK8H ow1116-

K8 napa11eTpa. Ilp8KTl/lll8CKH ,1{0CT8TOllHO 111118Th TOllHOCTh paBHOH I, 

Ubl Bb16111paJ1111 ee 0,25. 

no E6Jl8Hl/1D UOlltHO nonyq111n Bwtaqy B paSHblX Blll.1{8X. Buaqane 

Bcer,1{8 Il8ll8T8DTCJI nepBOH8ll8JlhHUe xapSKTepHCTl/lKl/1 ,1{8HHOro ytl8CTK8. 
IloTou MOl!tHO nellaTaT:r,, B KIDltAOii e, -oil HTepaiurn, aHaqe1me ;x~ cpaKTOpbl_ 

KOppeJIHUl/1111,CTSTl/lCTl/lqecrme OW1116K111, 8H8llCHl/1H napaMeTpOB Ill T.,1{. IlocJie 

IO 



!IOCJIC,).{Het; HTepar.urn MOlitHO Bbl,).{8B8TI, Bbll!HCJIHeMyIO rtymm,mo B K8l!i;z\OM 

K8H8Jie, a T8K:rn !J8TpHl.iY OlllHOOK. 

Oocygem1e peayir1,TaTOB 

C rro;AQlJII,IO CHMMeTpHl!HhIX WYHl(I.\Hll (I) H (7) OhIJIH oopac:ioTaHbl pa3-

Hble YlI8CTKl'l raM1Ja-crreKTPOB. Sa l'!CKJI!Ol!eHl'!0M Tex CJiyl!aeB, rcor,).{a B 

O,ilHOM lll'!Ite H8XO;z\UTCH MeHee 5 ,rncrrepM!.leHT8JII,HbIX TOl!eIC, pesyJII,T8Thl 

Cl!eTa C (I) H (7) B rrpe,).{eJiax Ollll'!OO!C COBII8,).{8IOT. 00bll!HO rrpl'l paOOTe 

C rpyHKl..\1'leti (7) I(OJil'll!8CTBO HTepanHtt yBeJil'll!l'lB8CTCH rrpHOJilf3HT8JII,HO D 

2 pasa. TipHMephI H3 paOOTbl 1121 Ob!JIH oopaooTaHbl c (7), pesy:iII,T8Thl 

COBII8.zl8IOT C pesyJII,T8T8MH Cl!eTa rrporpamm /IO/. 
EOJII,lilOe BHHl.l8HHe y.zteJIHJIOCI, OIIl'lC8HHIO crreICTpOB ICOHBepcHOHHUX: 

3JICICTpOIIOB. flo O.ztHHOl!HblM IIl'lIC8M H3 O.ztHOl'O CIIeRTpa OHJIO IlpOBepeHO 

rrone.zteHl'le R08rMlHI.\l18HT8 aCHMll8TPHH t>i. , OilHC8HHOe B (12). OT HatzaJia 

CII8RTpa (o6JI8CTI, HH3RHX anepmtl) Ii KOHI.\Y CX. ,).{eiiiCTBHTeJILHO YM8HI,

lll88TCfl. !10.ztpOOHO HCCJie.ztOB8JICH ytzaCTOI( 6eTa-crreKTpa, B3f!Thlii H3 pa

OOTbl /II/(cM.pHc.I). Pe3yJII,T8Tbl ctzeTa co 170 IIO 267 l(8H8Jlbl IIORa-• 
38Hbl Ha pHC. 2. YtzaCTOK oopac5aTblB8JICfl l'l CHMMeTpHtIHOi-i l1 acHMM8TpIDI-

HOti rpyHKIWietl' tITOClbl IIOCMOTpeTI, OT!CJIOIIemrn OT Cll!JMeTpHtIHOll c1JYHKI.\Hl'l. 

EOJII,lll8fl pa 3Hl'lI.\8 Merc.zty 8KC!IepHMe IIT8JII,H011 l1 BbltIHCJieHHOii r,pl'!BOtt B He

HOTO phIX MHHHMyMax 061>HCHH8TCH TeM,tITO T8M 8ll\8 ecTI, mrnmt, HO He

.ztOCT8TOtIHa CT8THCTHK8, tITOObl HX orrpe,).{eJIHTI,. BeJIHtIHHa)(~oR838JI8CI, 

OOJII,UJe, tieM ee o:KH,).{88MOe 3Hatiemte, Il tI8CTHOCTU, 11:3-38 BblllleOilHCaH

HOii pa3HHI.\bl. KpoMe Toro' M8IWHMYM B 207 K8H8Jie IIJIOXO onpe.zteJIH-
~ -

eTCH l1 .zt_ooaBKa K f' B !C8llt,).{OH TOtIKe Bemrna B H8tI8JII,HOi1 H ICOHetIHOii 

tI8CTH YtI8CTK8. ITpH o6paooTKe aCHMMeTpHtIHOft tpyrrnu,11:ei1 (12) '/- \1eHI,1lie, 

11e1.1 npH oopaooTiie CHMMeTpHtIHOit tliYHKLU1eii (1) HJIH (7), tITO ecTeCT

B6HHO B CHJIY acHMMerpHH JIHHHtt B oeTa-crieKTpax. 06 3TOII T8Kll8 roBO-

II 
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Puc.2 YqacTOK 6eTa:-ClleKTpa. ~J:IH K&H8JIOB 170-267. IlpHMep H3 pa-

60TLI /III. OT.ueqeHu peaynnaTH ~qeTa CHMMeTpHqHoit \PYHKUH

eff (7) H aCHIDl6TplltlBOI \PYHKIU18~ (12). 
T2 



PHT IIOJI0ll:1'1T8JI:&H08 3HaqeHHe K03cpcpltlll,H8HTa acmmeTplm ( o< =O ,353). 

Pacc1.1aTpI,1:BaJIOCI, HSMOHOHlle 3Haqemiil napaMeTpOB B npe.ztenax CBOl-lX 

CTaTHCTHqeCKl-lX OWH(5oK B IIOCJI8,ltHHX HTepar.urnx, KOr,lla /' 
1 

noqTH Y,.dte 

He MeHHeTCH. llpH 3TOM OK838JIOCI>, qTo HeJil-lHefiHOCTI, sa.zta~ HeSHaq111-

TeJI1>Ha. YqacTOK 268-350 o6pa6aTb!BaJICH TOJII>KO c TpeMH Illt!KaMH, a 

HMCHHO B 291, 209 l1 323 K8HaJiaX. ilpl'l 3a,It8Hl1H ClOJII>Wero KOJIHqeCTB8 

ll11IKOB o6pa60TKa HO wna, T. K. qiaKTOpb! Koppe1rnu1111 OK83b!B8JIHCI, 6oJII,

W111Ml1 H AJIH peweHHH 38,Itaqn B 3TOM yqacTKe HH<{lopuau11111 He XBaTaeT. 

(3aMeTHM, qTo 3TOT yqacTOK BhlrJIH;l\l'lT l1Haqe B HOpMaJII>HOM MacwTa6e, 

!Ipl'l KOTOpOM Ill'lK B 343 KaHane npaKTHqecKH He BH,lleH). PesyJII,T8Tbl 

cqeTa yqacTK8 347-454 c <PYHKUHefi (7) l1 (12) npHBe,lleHhl B Ta6JIHUe 1. 

3aueTl'lM, qTo BpeMH cqeTa 3TOro yqaCTKa, c cpyHKURen (7), Ha ESCM-4 

6 Milli 40 ceK ll ,ItOilOJIHHTOJII>HO ,ltJIH rreqaTltl 45 CCK. 

Acl-lMMCTpllqHaH <PYHKURH (20),orrllCblBaro~aH raMMa-crreKTPhl, COCTOllT 

ll3 CHMMeTpl'lqHolit qacTH Tltlll8 (1) H ,llOlIOJIHl1T8JII>HOfi 3KClIOH8HUH8JII>HOfi 

!PYHKURH )tJIH OlIHC8HllH aCHMMOTPHl-1. Pae5oTa C 3TO~ 4JYHKUR8lit 38TPY.itHe

Ha ll3-3a ycJIOBHii, HanaraeMb!X Ha K03c{l(l)l1UR8HT acmweTpl-lH. B KaqecT

Be npHMepa B Tae5JIHUe fl rrpHBe.iteHu pesynnaTh! oC5paC5oTKR yqacT1m 

raMM8-Cll8KTpa co BCeMl-1 qeTb!pl>MH rpyHKUIUIMH , 

C TOqKl-1 speHHH pa3BHTHH oe5pae50TKl'l rrpe,itcTa~JIHeTcH C5onee npa

BHJII>HhlM orrpe,lleJIHTI> BHaqaJie TOqHble 3Haqemrn rrapaMeTpOB ci H o( 

!IO O,llHHOqHblM lIHK8M , a lIOTOM paccMaTpHB8TI> l-lX KaK KOHCT8HTU H 

B8CTl1 lIOJIHYIO oe5pae50TKY ,ltJIH OCTaJII>HblX rrapaMeTpOB. 8TO 6onee orrpaB

)t8HO, T8K K8K STH Bem1q1rnbl HMCIOT OWHClKH CKOpee CHCT81J8THqec1toro, 

qeu cTaT11cT111qecKoro xapaKTepa. nna TaKofi o6pa6oTKH Heo6xo.ztHMO pac

cMaTpHBaTI> Cll0KTP ueJIHKOM, qTQ rrpHBO,llHT K Tpee50B8HHIO 6on1>wofi one

paTl-lBHOfi rraMHTH y 8BM, Ha KOTOpofi Be,ztyTCH Bhlq11cneHl1H, 

Bb!paxa10 C5naro,ziapHOCTI> M.H.~OMHHhlX,3,CTaxype H B.M.UynKo-CHT

HHKOBY 38 ueHHble 3aMeqaHHH. 
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' 

PeayJII,T8TI,1 CtieTa ~aCTKa 6eTa'.""CrI8KTpa B K8Hanax 347-454; 
IlpHMep HS pa6oTl:il /II/. 

KOJU'lll8CTBO l,.2;104 d rrapaMeTpbl cpoHa H_TepauH.t-l c( 

8CCHM.q>YHKUHH (12) I3 0,519 3,69:t.0,009 0,332±,0,005 461±,5 0,779±.0,0'/9 .. 
CHMM.qiyHKUHH (7) 16 0,101 3,67+0,006 488±_5 1,131±.0,078 

- I _ .. 

IloJm!teHHH M8ItcHMYMOB C OWH6K8MH 
-! I . 

8CCHM.qiyHK, (12) 373 ,9±.0 ,04 384,0t.0,02 396,9±,0,03 · 406,8±.0,02 ! 419,7t.O,o,sl433,0±.0,o3 
I . 

Cll!.4M. WYHK. (7) 373 ,2±.0,04 383 ,2±.0,0I 396,lt,U,02 406,0t0,02 418,9±.U,06 1433,St,0,02 

IlXOll\8.ztH c omH6K8MH /104 

8CCHM.qJYHK. (12) 0,423t0,010 3,90±,0,04 · I,031±,0,016 I ,19±.0,0I 0 ,328±,0 ,009 1,44±.0,03 

Ta6m1ua I 

440,1±.0,01 

439,5±,0,003 

26,2±.0,2 

jCHMM.qJYHK~ (7) 0,399±,0,009 .:> ,68±,0 ,02 0,959±,0 ,012 I ,I0±.0 ,01 0, 288±,U ,008 2,25t0,02 24,7±,0,05 
___ __j 

H 
l,J1 

I KOJI-BO 
HTep. 

8CCHM,4JYHK,(12) 9 

accHM,<l>YHK,(20) 8 

CHMM.qiyHK,(l) 6 

CHMM,qJYHK, (7) 13 

8CCHMeTpHllH8H_ (j)yHKUHH (12) 

8CCHMeTpHtIH8H,qJyHKUHH (20) 

CHMM8TpHtIH8H <l>YHKUHH (I) 

CllMMeTpHtIHaH WYHKUHH (7) 

8CCHMeTpHllH8H WYHKUHH(l2) 

8CCHM8TpHtIH8H (jl:{HKUHH (20) 

Cl1MM8TpHllH8H WYHKUHH (I) 

CHIJM8TplltIH8H rpyHKl.l,HH (7) 
-- ---

Taom1ua 2 

Peay1IDT8Tbl ctteTa ytl8CTK8 raMMa-cneKTpa B K8H81I8X 435-497. 
--·---· 

-x21103 of K08(Jl(p. accHM. rrapaMeTpbl (!JOH8 

0,499 5,83±,0,05 of.. =0,313±,0,018 (0 ,8'18±_0 ,Oll) .103 -5 ,68±,0 ,33 

0,340 5 ,65±_0 ,04 cxci;,=O , 281 ±.O , on (0,795±,0,013).103 -3, 79±_0 ,30 

0,878 5,87±_0,0~ (0,911±.0,010).105 -4 ,90±_0 ,30 

·0,878 5,82±,0,04 (0,912±.0,010).103 -4 ,90±,30 

IlOJIOl!teHHH MBKCHMYMOB C ou1116KBMH 
-

448,2±_0,3 458,0±_0,l 468,9±_0,08 483 ,3±.0 ,08 

446,4±.0,3 456,It.0,3 467 ,3±.0 ,09 482,0t.0,02 

447 ,5±.0 ,3 457,2±.0,l 467,9±.0,05 482 ,Ot.O ,02 

447 ,St.I ,2 457,2+_0 ,5 467,8±,0 ,2 482,0±,0,06 
--

IInoll(B,l'.tH C OWl1CiK81Hi /104 

0 ,134±,0 ,015 0,289±,0,013 0,932±.0,036 3 ,63±,0 ,13 

0 ,106:t.O ,014 0 ,I 25±,i.J, OII 0,462±.0,020 3,44±_0,20 

0,107±,U,013 o ,260±.0 ,on 0,867±,0,015 3,39:t0,30 

' 0,107:t:.0,013 o ,260±.0 ,on 0,866:t0,015 i 3 ,3:1:t.O ,30 
--------. 

I 
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