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HyIO B KOpHeBOM KaraJrore,4I4CKa <,C:\'>. llOny.reH-
urlZ $ain rpelcraBrqer co6oft ra6lnqy AaHHbD(
tro greKTponorpe6leHl4lo paccMarpuBaeMoro rex-
HoI{eHo3a, xaNArrft crol6eq roropoft coorBercr-
Byer oflpererdHHouy o6rerry, a crpoKa - 3Haqe-
HI4Io gneKrponorpe6renwflB o.repeAnofi Mecsrl ro- L
Aa. B AaHHoM rrpl,rMepe paccMorplrM noMecflqHoe
(:a 8 ler [pe4brcroprur) enexrponorpe6lerF{e{ex-
HorleHo3a, pacflono)KeHHoro Ha reppr{Topru Iq-
JrrrHrrHrpa4crofi o6nacrra u cotroqqero lr3 69 o6d-
eKroB. llporpaurraa pearr43yercs orAenbHo Ans
Ka)<noro o6rerra.

floAloronra AaHHbDc OcyrqecruxeM raMrropr

AaHHbD( ns $aftsn <EP.xls,> B TeJro nporpaMMbr, 3a-
.qatiu naqalo otcvdra, r,r3BJreKaeM crol6eu r.r3 Mar-
puubl (paccvrarpranaelr o6rerr N9 l), ocyqecrBrq-
eM norapl4Qrnnrpbn anr4e .qaHHbx, BbrAeJnreM TpeHA
no MeToAy Har4MeHbrrII,x KBa.4paToB II [por43BOAr4M
ero yAaJreHue (pnc. l, a, 6) 16l:

M:: H
C:\mathcad_dat\ERxls

i:: l..rows(M)

tt::i

A:: (xrD-l1xrx2;
x:: x2 - xt

xl :: M(r) ORIGIN:: 1

P,:: I x2:: ln(xl) L
X:: augment(P, t)
xt :: At + A2t

AHaJrns ce3oHrrocrtr AaHHbx. fpynnrapyeu
AaHHbre (puc. 2\ vr Bbr4enfleM 3aBrrcrrMocrb eJreK-
rponorpe6renus. o6seKTa or BpeMeHLr ro4a (ce-
sonnocru) [6]:

j :: 1..12

yl, :: x,

y3j :: x12a +iy
y5i :: x1+s +iy
y7 i:: xltz + i1

y2i:: xlrz + i1
y4i :: x1:e +;1

y63 :: xleo +;y
y8j :: x(s4 + j)

I,Is xaparrepa 3aBlrcr,IMocreft (crrr. pzc. 2) ruorcro
cAeJlarb BbrBoA, rrro B npoqecce onerffpo[orpe6re-
Hlrq o6reKra qBHo npocnexorBaercs. ce3oHHocrb

[6]: surraorZ enercponorpe6lerrue Bbrrle, JreroM -
HI,DKE.

ll porHo3 r,r poBaH he aneKrpo norpe 6 nenun
TEXHOUCHO3A KAACChqCCKilM MCTOAOM
(onurr npr,rMeHeHr4fl naKera Mathcad-2001 )
B.14. fHaror, C. H. fprureenv

Kan n nn u rpagcrcu fi n o rpau u,t u H rt n Hcrnrry

qenqx KPppeKrHoro )r[paBneHr4rr TexHo-
rIeHo3oM' Il-31 qacro Bo3HLrKaer neo6xo-
Ar,rMocrb B [porHo3e gJleKTporrorpebneHrax

Ha cneAyroiquft npeuesn6rl rrHTepBan. Xoporuue
pe3ynbTaTbr frporHo3t4poBaHl4{ fr^oJryqaroT c t4c-
roJlb3oBaHweu GZ-vreroAoJrorrv' [3]. G-uero4rr
ocHoBaHbr Ha KJraccu.Iecxoft raycconoft MareMa-
rrE.Iecroft crarr4crr{Ke lr reopfivr BpeMeHHbrx pg-
Aoe. 3ro [o3Borser rorrHee ] recrb wlr'EurBw4y-
aJrbHbre csoftcrsa Synrquoru4pyroqr{x o6rex-
ros. Z-vreroAbl rrporuo3r.{poBaHr,nl ocHoBbrBarorc.s
ua qruSonorZ uareuarurqecror? crarr4crr,rKe I4 Teo--
pl4u crpyrrypgo-ronoJromqecrofi g^nu* *t ffi-
-rdErx [apaMerpr4rrecKrrx pacrrpeAenewuft . B lau-
HoM cnyqae, B rrpoUecce O)'u<uutonr,rpoBaHr4.s ere-
MeHTa rexHolleHo3a ) {I4TblBaerc.s B 6o-nnruell cre-
[eHrr flposBreHue cl4creMHrrx cnorlcts. TarpII{
o6pasou, peanu3aul4r cr{creMbr cr4HTerr,IqecKrlx
GZ-wreroaoB no3BoJrser opraHl4tlHo yrecrb KaK
vrqvrr,vIgyurbHbre, TaK I4 clacreMHbre cnoftcrna
o6serros rexHorleHo sa. Z-vrero4br nporrro3rlpoBa-
rtrrs. panee HeoAHoKparHo rry6lmoBaJrr{cb t2-5 ] .

3Aecr paccMorprrM rropsloK peanvrca\wn G-nae-
To.Ea B naKere Mathcad.

flocre c6opa crarrrcrrrqecroft laH$opMar1rrr4 rro
oneKrpoflorpe6reuno re)croueHo3a cneAyroq]rM
granoM flwrflercs. aHaJur3 co6paHHoft zu$opua-
rJVr4 rr nporu{o3r4poBaHr,re Ha oqepeAHoft npeueH-
uoft ruar [5]. Co6pauuas. crarrrcrrr:recKafl r.rHSop-
Marrylrl, 3aHocr{Tc.s n $afti Microsoft Excel, Koro-
prrft AomtceH 6rrrs Ha3BaH <,EP.xlsr> ra noMeuldH s
AzpeKropr4ro <,c:\mathcad_datr>, 3apaHee co3AaH-

' Teopenrvecroe o6ocHosaHr,re MeroMKr{ colepxorrca a [3j,
a raKxe B rroJrHoreKcroBoM Bapr{aHTe KHr,rrr{ ga cafrre http: //
wwq.baltnet.ru/-gnatukvi.

' Ifpuneaauue ena6Ho?o pedarcmopa. GZ-rrleroArr flpon{o3r{poBa-
Hus npeAcraBrsrcr co6oii oAHy r43 peurutagufr. Teoperr4qecK[x oc-
HoB AraHaM[Krl f1-pacnpe^qeleHr,ril, paspa6oraHHbrx B Aorropcroft
Ar4cceprarlrru @y$aena B. B. "I-{euo.rror[qecKoe oflpeAereHr,re napa-
MerpoB gJreKTporrorpe6teuua, ua46xHocru, MoHTaxa n peMoHTa
s.nerrpoo6opy4oBaHrir npegnpuxrufr. perraoHa" ( Mocxna, 2000 r. ).
(Daxrn.{ecxu Z-uero1 nporHo3r{poBarhfl - sro rluTepnperarr}rs
cI,ICTeMbI MeTOAOB rrporHO3I4pOBaHI,rt, OCHOBaH}{Afl HA Ar4HaMUKe
nepBoro poAa, a G-lrero.{ - Ha rr4HaMvKe Broporo poaa (crpyr-
TypHo-Tononoruuecrofi), a ue Hao6opor, KaK orMeqaror paspa6or-
'tuxu GZ-uetona.
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Tar rar 4 < X, To n4nore3y rIpI4Hr{MaeM: ocrar-

Kr{ pacflpe4enerlbr rlo HopMarrbHoMy 3aKoHy' 9to, n

cBolo oqepeAb, cBrIIeTeJIbCTByeT O KOppeICHOCTII

nporHo3a G-tueroAotvt .4llfl AaHHoro o6-belca'
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{;: qchisq(0.95, l0)
xL-- 4.637
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Pnc. 6. [IooeepKa tra coorBercrBtre pactrpeAeneunt uportro3nbx 3f,4-

""r"i "n6*p.iumpe6:rems 
tropMaJlbnouy saKory: nrcrorpamna -

pacqertrbre :navenur; r$EBafl - TeoperrrlecKrie 3HaqeEnt

BercrB[e HopManbHoMy 3aKOHy pacnpeAereHl4q

(puc. 6) [6]:

. MOI^ " 
:: Mlo. o - M.n

J to,":"rraott 
'''

o =rtu"ttMo(r), 
Mo(2), Mo(3), Mo(o), Mo('), Mo(u), l'too' vto{8\

ORIGIN ::0
m,: round(^.Gngtfr@J )

. max(O) - min(O)n::
m

I :: 0..m vr :: min(O) + h' I H :: hist(v' O)

H.a1::0 ,, IH,:SSv6a1l:v.+o t,

HTI :: length(o) f t *ldnormlu, mean(o), stdev(o)) du
- Jvl

J Thnbl 3a3eMneHhr ct4creMbl

B. H. Xapeur<o, lO. B. XaPevro

tDopmrpoBaHhe pa3^httHbtx ThnoB 3a3eMAeHHe cHcTeMbt B cl'lcTeMe

pacnpeae^eHhe 3AeKTpO3HeprhH

pu no,[KnIOqeHI{I{ HecKoJIbKI{X SneKTpoycTaHoBOK

s.traHlaft r oAHofi u rofi xe HI{3KoBoJIbrHofi pacnpe-

nelure.nruofi 3reKTpuqecKofi cena, Harlpl'rMep pKe

cyluecrByloluefi ,rvroryrqtlu_na"9Je^anl'{1oiaY:b]
mpr rl{na 3a3eMreHl4s cI4creM[,I: TN-C, TN-C-S u TT' Ha

t ftpoAon*.""e. Haqa.no cL'1. s Ne 10, 2004 r', Ns 1, 8' 10-12'
2005 r. Hyrrnepaur{s pI4CyHKOB U nfiTeparypbr cKBO3Hat'

pnc. l8 ycnoBHo rroKa3aHo noAKrlorreHue rpex SneKrpoyc-

iurrouo*- srartuit, npeAcraBJIeHHbIx B nu,{e rpex$a3Hblx

oneKrponpueMHl,IKoB KJIacca I, r oAHoft (o6uefi) pacnpeae-

llrrelruofi 3neKrpuqecKofi ceru, cocrogulefi I'I3 TIoHIDKaIo-

ruefi rpancsoprrliropuoft [oAcraHIrI'II'l r{ Bo3'[yluHotrr usru

xa6elruofi nr4Hvrr4 Snelcponepela'ru. KarKAaI sneKTpoycra-

HoBKa 3.[aHI{q I,IMeer 3a3eMlrfl Ioulee yc'rpoft creo'

,[axe npocrofi ana-nus lmouxHyrofi I4JUIIocrpauHr{ no3-

BoJIter BbIsBI{Tb oaHy or{eHb BuGIyIo oco6eHnocrl "Hyne-

Bo ro np oBoA ,rir4Ka" JrvIHr4v 3ne lcrpon epeAa'ru' B 3aBI'Ic HMoc -

Tr{ or rl,Ina 3a3eMJIeHI4g illcteurr, peull{3oBaHHoro B coBo-

KynHocrl{, Koropas BKJIIoqaer a ce6q o6uryo pacnpeAenl'I-

TenbHyIO SneKTpuqecKylo ceTb r{ KoHKpeTnyIo 3neKTpoycTa-

HOBKy sEa]Hr4A, oH MOXer BbIrIoJIHgrb pa3Hble Qynruuu'

lnr elerrpoycraHoBoK nepBoro I4 Broporo s\a:nuit "Hyne-

soft npoBoAHrar" BJI (KJI) annxercs no csoefi cytl4 coBMe-

uTEHHbIM HyneBbIM 3alIIItrHbIM u pa6ovuu npoBolIHI4KoM' a

Anf, sneKTpoycTaHOBKI{ TpeTbero 3[AIjI/.[' - TOnr',Ko Hyne-

nuu pa6ovuM, T. e- B 3aBI{cI{MocrI{ or rl{na 3a3eMreHI'I-tI

cl{creMbl oar{H 14 Tor xe "Hylenofi nponoAnur'nuHI{I'I SJIeK-

TponepeAaqu HI{3KoBolbTHofi pacnpeAelurel*rofi SJIeKT-

pravecroft cerl,I Moxer BbllorHsrb $yururau rar PEN-npo-

Bo.rIHIrKa, TaK n HyneBoro pa6overo npoBoAHI{Ka'


