
T-:i '1 3 

OEbE.llYfHEHHbl .11 
YfHCTYfTYT 
5I.llEPHbiX 

YfCCnE.D.OBAHI-1~ 

.lly6Ha 

•• I r. T axTaMbrllleB ... 
:1: ,... 

a 
! 

2543 
• 

I METO.ll TIOCTPOEHIUI CTIEKTPOB 
HEO.llH03HA4HO OTIPE.llEflEHHbiX BEJUP-IHH 

I 

I 
~ .... 



2543 

r. TaxTBMblill9B 

METO.U 110CTPOEHIHI C11EKTPOB 
HEO.UH03HAI.{HO 011PE.UEREHHbiX BEJIMI.{HH 

.r---~ .. ...~ -=- -- ... ,_ ·~ 
:~ ··~·: ·:·.-.:...t..~ ~'" /- ~!! :,~ .--··'"-i..T,t:'" t: i 

t ., -..: ~ ... · e~:..t , ~ iv...et:~,r;. 3,. . ..,.~ 1 
_ ~1~&~ _ , 1n.:c;:···l! t 



B aacTomnell pa6oTe npeAnaraeTcH OAHH ua aoaM olKHbiX cnoco6oa nocTpoeHHH rucTo-

rpaMMbl HBKOTOpOll BBIIH'lHHb! X 

onpeAeneaa OAH03Ha'lHb!M o6paaoM. 

B TON Clly'lae, KOrAa 3T8 BBIIH'IHHB He MOlKBT 6 biTb 

PaccMOTpHM cneAYIOIIlHll npuwep. Tpe6yeTCH nocTpOHTb rucTorpaMMY aenH'IHHbi x 

B 3 K CnepHM9HTe lKQ H3MejHI10TCSI HBKRB Apyrae BBIIH'IHHbl a 

C nepBOll COOTHOWBHHBM 

b • c , casraaHHhie 

(1) 

TorAa xalKAOMY H3MepeHHIO a
1 

, b 
1 

, C I 6yAyT COOTBeTCTBOBBTb, B006We rOBOpSI, 

ABB 3H8'19HHSI BBIIH'lHF b! 

IIOlKHb!M (X II ) 
I 

npHHUHI! peweHHSI 

HHll p (X II ) d X R MOlKHO 
I 

X , OAHO H3 KOTOpb!X SIBIISI9TCll HCTHHHbl M ( XH) 
I 

, a BTOpoe 

OCHOB8H HB TOM, 'ITO All!! ABHHOrO pacnpeA9119HHSI HCTHHHblX 3H8'le-

ll II 
I!OCTpOHTb pacnpe nene HHe IIOlKHblX 3H8'19HHll p ~(X ) dx , T.e. 

CI!BKTp, I!OIIY'I810IIlHliCSI B 3KCnepHMBHTe H COA9plK8IIlHll K8K HCTHHHb!B , T81t H IIOlKHblB 

3H8'19HHSI, 6yAeT CBS138H CO Cll9ltTpOM HCTHHHbiX 3H8'19HHll HBKOTOpblMK COOTHOWBHHSIMH. 

0 
B naaaoM clly'lae cnoco6 npHMe HSieTCH Allll nocTpOeHHH cnexTpa aaeprull K2-Meaoaoa, 

BbiBOilHBWHXCll 1101! yrnoM 90° OT BHy TpBHHell MHWBHH CHHXpO<jl830TpOH8 011fll1. 8 KBMepe 

8HIIbCOH8 H8611IOABIIHCb 38pS1lK9HHbl9 npOAYKTbl TpBX'l8CTH'IHOrO paC1!81l8 

H onpeABIISIIIHCb HX HMI!yllbC bl 

Ko .,.. "+,-,o 
2 

110 KpHBH3He TpaeKTOpHH B M 8rHHTHOM none ). 

( . ) 
nnSI I!OIIY'IBHHll 3HeprHH K~ - M eaoaa ucnonbayeM aaKOHbi coxpaHeHHH a aeprHB 

H HMnyllbca: 

P~ = p~+p~-2p p cos O , 
IC. o K o 

E H 
It 

px - a a e prHll H HMnyllbc K~ -Meaoaa, E 
0 

3 
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ael!-rpanbaol! 'IACTHilhi , E ~E + E 
0 + , P -I p +P 1- CyMMApHIUI aaeprBSI B CyMMApHl>lll . ... -

HMnynbc ABYX aapa)l(eHHhiX 'IBCTBn, 8 - yron M9>KJlY BAnpABJI9BB9M K0 -M930HA II CYM
~ 

MapHhiM HMnynhCOM aapS1)1(9BBhiX 'IACTBn. 

Hcnonh3YSI coOTuoweHHSI Me)I(Ay saeprael! a RMrryn&COM: 

~ ~ ~ 
EK = PK + ~ • 

. 
(3) ~ ~ ~ 

Eo= Po + mo , 

nonyqaeM AnSI EK ypaeaeuae: 

~ (4) 
a Elt + b E K + c = 0, 

rAe 

a = E ~ - p ~ cos '6 
• 0 

b =-E (M~ -m~+E~ -p~ ). 
Q .: I) 0 0 

(5) 

_(M~-mi+E~ -p~) +M~p~ cos~8 
c - 4 It 0 

YpaBH9BHe ( 4) HM9eT ABB pemeHHSI, RR OABRM H3 KOTOphiX aenb3SI npeae6pe'lb, .ilnSI 

nocTpoeaaSI cnexTpa HCTHHHhiX 3HA'Ieual! aaeprHH HY)I(HO aal!TH pacnpeAeneaue eepoRTuo-
~ H n K ft 

CTel! nO)I(Hh!X 3B8'19HHll E npu ABHHOM BCTBHHOM E : G ( E , E )dE • 4>H3!J'I9CKII 

sTo coOTeeTCTByeT crry'laiO pacnaAa MOHosaepreTH'I9CKHX K"~ -Me30BOB (E ~ E 
0 

) • 0Aaaxo 

H B 9TOM Crry'lae yp. ( 4) HM99T ABA peWeU:..R, OAHO H3 IOTOphiX 

BTOphiX 3HA'I9BIIll peanaayeT HC!tOM)'IO 4JyHICIUilO G ( En, E 
0

) , 

E
0 

, a cnexTp 

PaccMOTPHM eaaqane ABcxpeTHhill cnyqal! (xaK 6onee npocToll). Bc10 o6naCTb saep-

ral! (oT E =Q AO 

'19HHR: 

A= II a II 
Ik 

N =II n 1 II 

G =II g II 
lk 

E = E m ~.> pa36aeaeM Ba m HHTepeanoa. BeeAeM cneAyiOmHe o6o3!1A-

SKCnepHM9HTanbH8ll rHCTOrpBMM/1 0 BIWIO'IIliOIUBll o6a peweHHSI 
x) 

ypaBH91!Hll (4) ; 

HCKOMilll rHCTOrpAMMA TOnbKO HCTHHHhiX 3Hil'I9HHl!; 

eepORTHOCTb TOro, 'ITO nO)I(HOe 3Hil'I9HH9 ne)I(HT B 

-M 
npH HCTHHHOM, nelKarneM B k HHT9pBane, 

-M 
HHTepeane, 

.ilnR nonyqeHHll MllTPHUhl G npaMeBAACR MeTOA MoHTe-Kapno: MOAenapoeanacb 

pacnaAhi (•) npa onpeAeneuaol! saepraa K"- Meaoaa E 11 a AnR AAHBoro pacnaAa 
~ 

x) Ecna peweHHe ypaeaeaaa (4) ABeT aaa'leaJta, nelKaiUHe B j -M_,k -MHBTepeanax, 
TO 9JlHBBU8 38BOCHTCll OAHOBp9M9HHB0 B Kn~KB a lk H Rk , 803MOlKeB Ap~rol! CDOC06 -
eAaaana 3llBOCHTCR B KneTKy a

1
k npu J<k a B Kne'4Ky at~ npa k<J • TorAa 

MaTpHUB A 6yJl9T TpeyrOJibBOll H H3M9BHTCR BHA ypaBB9HHll (7). 

4 

J 
,J 

i 



l 
.J 

Bbl'IHCJISUIBCb X03<jlqlHI!H9HTbl 8 , b , C (ypaBR9HHe (5) ), nocne 'l:ero IlOJllKROe 3Ra'I9RH9 

aseprxa saxo.QRJIOCb (cornacso TeopeMe BaaTa) no ~opMyne: 

(6) 

0'19BRilHO, 'ITO ,[lOJllKRO Bb!IlOJIHSITbCH COOTHOW9RHe: 

( i,k = 1, ••• , m ) • (7) 

.llellcTBHTeJ1bso, B IlBYMepay!O axcnepliM9HTaJ1bayiO rliCTorpaMMY A , B xneTxy c 

!(00pAHHaTaMB H k COI5b!TRH nona.QaiOT B TOM CJiy'lae, !(Or.Qa HCTHHHOe 3H8'19HHe JlO)KJIT 

B k-'M BHTepsane, XOTOpbiX TaM D k WTyK1 a JlOlKHOe - S -M ( seposrTHOCTb qero 

pasHa g ik B Hao6opoT HCTHHH09 B i -M ( n 1 WTyx), a JIOlKROe . S it-M (sepOHTHOCTb 

q ) • Ecns npeACTaSHTb N B sa~:~e MaTpRIIbi m x m , y xoTopoll no ~:~sarosaJIH CTOSIT 
ki 

sneMeHTbl o
1
, ••• , n m , a Ha OCTaJlhRb!X M9CTaX ayJIH, TO ypaBH9RHe (7) MOlKHO npe!l-

CTaSHTb S MaTpH'lHOM BRAe: 

(8) 

Mb! BHilHM, 'ITO J:IJIH saXOlKileRHH m 'IHC9JI n 
1

, .. , , n m HMe9TCH m 2 
yp8BH9RHII (7) 1 

T,Q, CHCT9M8 HBHO nepeOnp9Il9Jl9HH8Sl. .llnH peweRHH T8XOII CHCT9Mbl Mbl npRM9HHJIB M9TO!I 

H8H6om.wero npas.Qono.QOI5Hn
11 

I . nocxoJ1bxy CT8THCTRX8 s M8Tpsne A l5biJI8 ne150JibW8H, 

Mbl npe~:~non8rans, 'ITO ~yxTyauHR pacnpe~:~enesm no Oyaccoay (a He no f8yccy); B 3TOM 

cnyqae J:IJIH sbl6passoro cnexTpa N sepoHTHOCTb peanssanus M8TPHIIbi A pass8 

w = n 
l,k 

exp [- g 1knk- ~~ n 1 ] ( ~k nk + ~~ n1_i:_ 
a ! 

lk 

38!18'la 3a!(Jli0'189TCR S nOJ:II50pe n 1 , !1810WR X MaKCHM8JlbH09 3R8'19HH9 w 
Oetbi'IH01 a TO aKSRSaJI9RTHO npllp8SRHS8RHIO syJIIO npOH3SO!IHbiX ~ 1 'ITO ):laeT 

a a I 

:t a 
- 1) = 0 ( j = 1, ... , m). glk 

k 
glk n + g gl k kl 

Mbt nony'IHJIH CHCT9MY m ypa&HeHHII c m H9H3S9CTHbiMH, 

(9) 

Kax 

(10) 

fHCTorpaMMa AJIH XHHeTH'Iecxoll aseprHR K0
2 

-Mesosos cTposnaCb sa OTpesxe OT 0 

1:10 500 Mas, pa315HTOM sa 10 HHTepsanos no 50 Mas. Ha puc, 1 npHse~:~esa MaTpsua A 

(nesaH sepxsHH xneTxa coOTseTCTByeT HHTepsany 0-50 Mas), 

Ha pHc. 2 npe.QCTaanesa MaTpsua G • i -II cTonl5eu aToll MaTpHUbl ~:~aeT pacnpeAe-

Jl9HH9 BepOSITSOCTell JIOlKHOrO 3Ha'I9HHH BHeprHH npH HCTHHHOM 1 Jl9lK8W9M S -M HHTepsane, 

5 



nocxonhxy peW8Tb CHCT9MY ypa8H9HKH ( 10) 8 OOW9M 8HA8 He npeuCT88nHeTCH 803-

MOlKHhiM, paC'IeT npOBOAHnCH H8 38M M - 2 0 C HCnOnb308aHH9M CT8Bll8pTHOA nOAJIPorpaM

Mbl ' MeTOll aaaMeHbWHX xaaupaToa •
12 1 

(Cn-1 23). Peweue n ox aaaao aa pac. 3. OTpa-

uaTefibBOe aaa 'leHHe a npeun ocneuaeM HHTepaane a Bblopoc a nocneuHeM noxaabiBaJOT, 

'ITO axnauoM aTII:X HHTepaanoa a r HcTorpaMMY MO)I{BO npeaeope'lb. 

:ilTOT M9TOA MO)I{JIO npHM9HHTb H An SI anrtpOKCHMaUHH cneKTpa <jlyHKUHA ll_eKOTOpOrO 

aauaHHoro Tana ( c aecxofibKKMR napa MeTpaMH) . HanpaMep , Mhi Morna Obi HCKaTb Hall' 

cnexTp a Bllue: 

N ( E ) dE = A E a e - {3 E dE 
(11) 

a nou6apaTb napaMeTphl a R f3 TeM "'e MeTOAOM saaoonhwero ( napa MeTp A npa 

A8HHbiX a H f3 <jlHXCHpOBaH ycnOBH9M ROp MHpOBKH) • <l>yRXllHSI npaBAOITOAOOHSI 8 aTOM 

cny'lae HM98T TOT )l{e BRA (9), RO n Y"'e He BBnSIIOTCSI rte3aBHCHMb!Mil n apaMeTp aMR , 

a <jlyRXARBMH aenR'IHRhl E a ycnoaae MaxcaMyMa aax n JO'IaeTcSJ a npapaaaaaaaaa ffYn JO 

npOH3BOAHblX no napa (l.leTpaM aTOA <jlyHKITHH 

(~ =~=0 ) 
a a a f3 

C'IRTaJO npRSITHbi M uonr oM noonarouap HTb a.M .KoTngpeacx or o H 3 . 0. ~0R08a 

aa CTRMYnapy10mae o6cy"'AeHRB. 

n H T e p a T y p a 

I. H.n. Knenaxoa, C.H. Coxonoa. 'Asaml3 axcnepaMeRTanbRhiX uaaabiX MeTouoM Maxca
MyMa npaBAOnOAOOHSI' 0 ayl'laa, 1958. 

2. C.H. Coxonoa, H.H. Canas. Haxo"'u eaae MBHHMYMOB <jlyaxuaoaanoa MeTouoM naaeapa
aanaa', a yoaa, 1961. 

PyxonHCb nocTynana a aauaTenbCKHA OTuen 
14 KHaapg 1968 r ona. 
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10 31 22 18 8 3 f 1 1 o 0 

31 2 tO tO 16 12 6 3 1 0 

22 10 10 7 7 s 1 s 2 3 2 

18 /0 7 6 2 7 2 3 1 f 

8 f6 7 2 0 1 1 1 0 1 

3 t2 5 7 f 0 1 1 0 2 

1 6 5 2 1 1 0 1 0 1 

1 3 2 3 1 1 1 0 0 0 
0 1 3 1 0 0 0 0 0 1 
0 0 2 1 1 2 { 0 1 0 

P ac. 1. MaTpana A . 10 cTpox MaTpHUhi coOTaeT

CTBYJOT 10-TH HHTepaana M no 50 Mas. 
neaaH 88pXHSIH KneTKa COOT88TCTByeT 
HHTepaany 0-50 Maa, npaaaSJ HH)I{HHH 

- 450 - 500 Mas. 

424 218 116 16ft 79 60 "' 18 8 0 

221 232 176 151 us 104 81 70 59 38 

lit6 159 180 /63 130 132 /06 94 BS 88 
97 120 133 117 152 127 120 112 HO 9S 

Sif 88 96 /16 125 1147 123 /30 123 /OS 

2S 'tB 63 S7 107 118 124 134 127 125 

IS 32 71 61 90 96 125 137 /44 143 

7 18 40 58 67 83 117 I® 126 126 

I 17 31 47 48 80 87 /10 121 149 

0 8 24 29 54 53 76 86 !Jl 131 

Pac. 2. MaTpHna G , nony'leaaaB Mouenapoaa-
HHeM pacnauoa K~-+ "+",o . ::laepraa, 
K8K H B npeAhiAymeA rHCTOrpaMMe, B03-
paCT88T cneaa aanpaao H caepxy aaaa . 
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•l!HB9hl1H€ (OJOHlKOU 

H OJOHHH~OH) XH090 11NNI1dJO~OHJ 11B9€11XOU 

WOdK~XHAU • (Q 1) l!HH9BB9dA l'IN9~0HO 9HBemad •s •oHd 
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