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raOol'a B.l,IITOJ!HeHa B JiaOopaTopmr Bbl1U!CJIUl'eJU,HO.!l l'eXmIKH 
U aBl'O.llal'H38.JtHlf OO'l>e,D;IIHeHHOro UHCl'i!l'yl'a JJ,D;epHblX HCCJie,ll;OBaHHJ:! • 

HayqHHe PYKOBO,ll;HTeJIH: 
,ll;OKl'Op !plI3,!KO-Mal'eMal'HqecKHX HayK 
qJieH-KOppecrrOH,ll;eHl' AH CCCP rrpocpeccop 

KaH,l{H,ll;al' !pH3HKO-MaTeMaTJ1qecKlfX HayK 
Cl'apmHJ:! HayqHHJ:! COl'PY.D:HHK 

,·1._·t 

OcpHqHMbHble orrrro~eHTbl: 

,l{,onop !pH3HKO-Mal'eMaTitqecKHX HayK 
,1toqeHr 

Ka.H~H){ar !pH3HKO-MaTeMaTHqecKHX Hayx 
Cl'apmH!l HayqH!,[J;! COl'PYltHHK ' 

H.H.ro:aOPYH 

JI.C.HE<IiE,UbEBA 

J .E .rJIACI{() 

' B .M .UYIIKO-CfilHID«)B 
'. 

Be){YD1ee rrpe){ITpHJJl'He - JieHHHrpa){CKHtt HHCTHl'YT JJ,ltepHott !pH3HKH 
HM. E.IT.Koacl'aiil'HHOBa AH CCCP. 

38ll!Hl'a ){HCCepl'aqmf COCTOHTCJJ " " I9 77 r. 
B qacoB Ha aace,l{aHHH YqeHoro COBeTa JiaC!opaTOpHH BblqHCJIH-
TeJlbHOtt TeXHHKH H aBTOMaTH3aqHH ormH, r .,UyOHa, l.lOCKOBCKOtt OOJI • 

C ){HCCep!aqHe~ MO:IHO 03HaKOMHTbCH B 0H6JIHOTeKe OIDIH. 
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ABTopeg\epaT paaoCJiaH " It · I977 r. 
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YqeHHtt cexpexapb CoBeTa 
KaH){H,l{aT !pH3HKO-Mal'eMaTHqeCKHX Hayx 

cX~D~ T .IT .IIY3!:IHmIA 

j 

l 
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4!faJibHOCTL n~o6Jie1m. Ilporpecc B 06JiaCrH TeXHHKH H MeTo
AHKH npoBeAeHHH axcrreplDleHTOB B pa3JIHqffblX 06JiaCTJDC HaYKH H, 
B qacrHOCl'H,JJAepaott ~H3HKH co Bcett ocrporott crasur npo6Jieuy co
sepmeacrBoBaHHH CYl!leCrBYJ)~HX uero){OB aHMH3a H3MepeHHblX AaHHHX, 
a raae npo6Jieuy coaAaHHH HOBWC ueroAoB. 06'l>HCHaerca axo reu,qro, 
C OAHOI cropoHH, pe3KO B03pOC noroK ITOJiyqaemix ,ll;aHHWC, C .ll:PY
roJ:! - He ueHee pe3KO pacmHpMacb o6JiaCTb rrpIDdeHeHHa uero.D:OJIO
rHH H3Mep8HHH KOJIHqecrBeHHblX XapaKTepHCl'HK uayqaeMWC Od'l>eKrOB H. 
rrpoqecco». Ha 6aae KJiaccHqecxoro arrrrapara MareMaruqecKoro aHMHaa 
H crarHCl'HKH BblpOCJia ~KrHqecKH HOBaH MO~HaH orpaCJIL MareMaTHKH -
a.HMH3 .D:aHHWC ( data analysis, B aapydexaott repuHHoJiorm/331), 
COCl'aBHBmaa,HapHAY C KHdepHeTHKOtt,ocHOBY ,ll;JlH aBTOMaruaaquH Hayq
HllX HCCJie,ll;OBaHHtte 

Ocod.1i1tt,HHrepec rrpe,ll;Cl'aBJIHJ>l' BOilpOCbl aBTOMal'H3aqHH cdopa H 
odpaC!Ol'KH ,l{aHHblX crrexrpoMerpuqecKHX H3MepeHKI!, BO-nepB.lilX, IlOl'Olq, 
qro crrexrp1,1 (onruqecKHe, MOJiexynapHHe, H,1tepH.1i1e H r • .D:.) npe~cra.B
nsmr codott HaHCIOJI88 pacnpocrpa.HeHHYD B 3KCneplOleHrMLHOtt !pH3HKe 

'cpopuy OilHCaHHH CBODCl'B HaCIJID~aeMWC npoqeccoB; BO-Bropwc, cneKr
pMbHble M8TO){.l,I m,:eDr He l'OJILKO Hayqnoe, HOH doJILmoe, BCe yBeJiu-· 
quuaD~eeca npHKJia){Hoe aaaqeaue; B-rperLHX, 3a){aqu aHMH3a cnexr
poB cp0pMMLHO 3KBHBMeHTHH oqeHL dOJILmOMY KJiaccy 3a){aq BO MHOrHX 
.D:pyrux· orpacJimc aayxH (noow aa){aqay paa,ll;eJieHHJJ HaCIJID.D:aeMott axc
nepmreHrMLHO CMeCH aaaqeHHI MHOrHX ~KTOpOB Ha or~eJILH.lile KOMITO-

' H8H?.lil 1 r.e •. 3a){aqau ~Kl'OpHOrO aHMH3a), raK qro IlpmteHJJeJ.!l,le ue
l'0){.1,1 aHMH3a crrexrpoB uoryT Obll'L HCITOJl&30BaH.lil H B ,ll;pyrHX OOJiacrmc 
HayKHe 

. UeJI&~~ UeJI&D paC!or.1,1 auxopa .D:Hccepxaquu 6.lilJIH: 
a) paapaoorxa ymrnepcam,uoro Mero.D:a paanoxeHHH cnex?poB Ha 

KOMIJOHeHr.1i1, KOTOpbll d.1,1 B MHHmtM&Hott CTeneHH 3aBHCeJI or runa rura
JIH3HpyeJWX Cil8Kl'p0B·H MOr dbll'L HCilOJl&30BaH A}!H pa3JIOXeHHJJ npo-
H3B0JlLH.lilX cuecett Ha KOMilOHeHr.1i1; . 
O)MareMaruqecxoe odocHoBaHHe raxoro Mero.D:ai 
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B) ero nporpa.MMHaH peanHsaqnn; 
r) c03.llaHHe nporpa.miHoro o6ecneqeHHH .llnH cneKTpouerpHqecKIOC 

on-line axcnepIWeHTOB H HCnonL3Y~MHX B HHX TepMHHanoB. 
HaiqHaH HOBH3Ha. HecuoTpH Ha MHOXeCTBO paooT B o6naCTH aHa

nnsa cneKTpoa J2ij-J27, npo6nellll onTHMMLHoro aHanH3a cneKTpoueT
pnqecxmc ,llaHHWC He HaxO,llHT e~e cBoero pemeHHH H Tpe6ynT ace Ho~ 
awe ycunn co cropoHH nccne,llOBarenell. Ilo cpaBHeHHD c oOuqHo npH
MeHneuon xnaccHqecxon reXHHKoff perpeccHOHHoro aHMH3a pemeHHH 
3THX npo6neM uero,ll, H3noxeHHUff B ,llHCCepraqHH,BBO,llH HenHHeffHYD 
napauerpH3~HD rncrorpa.MM, ncnon1,syeJmX a xaqecTBe MO,llenen, 
c~ecTBeHHo pacmnpner xnacc pemaewnc sa,llaq pa3noxeHHH cMecell. 
3ror uero,ll B paoore o6oCHOBaH uareMarHqecxn. 

Crpornll ua:reMaTHqecxnll aHMH3 xax Mero.Ila, pasBHBaeuoro aBTo
poM, rax H MHorHX acnexroa aHMH3a cnexrpouerpnqecxux .llaHHUX 
BOOO~e npe~craanner HHrepec )lRH cneqHMHCTOB-MaTeMaTHKOB. Ilpe,ll
noxeHH!le aaropoM pememrn B oe!nacru pa3paoorxn aonpocoa cuc:reu-
11oro (a qacrHocrn, repMllHMoHoro) nporpawmoro o6ecneqeHHH Moryr 
OKa3aTLCH none3mrMH ,llRH CHCTeMIWX nporpaJWHCTOB. 

rrwxrnqecKaa_yeHHocr1,. C03,llaHHoe nporpauuHoe ooecneqeHne 
ncrron1,syercn ~H HaxonneHHS H o6pa6orxH pa3nHtmux cnexrpoB. 
CnexrpouerpnqecxHe uero~ B Hacro~ee Bpeua IDleD:r He ron1,xo 
Haytmoe, Ho H Clon1,moe npHKna,llHOe sHaqeHHe. · 

r~2l!~~~!ill~.!. C03,llaHHOe aBTOpOM nporpaMMHOe o6ecneqeHHe · _HC

llORL30BMOCL B reqeHHe MHOrHX ner H ncnon1,syerca B Hacro~ee Bpe
MH B C!OnLmHHCTBe on-line H off-line axcnepHMeHTOB, npOBO,lllOWX 
Ha 6a3e auqncnnre~LHO-H3Mepnren1,mnc qeHrpoB JIII~ H nm> OHHH. 
B qacrHocrH, m~oxo ncnonL3YDTCH npor~awraue o6ecneqeHHH ,llHcnnea 
,llnfl 3Bl,! !i3CM4_ / H 3BM "MHHcx-32" /I ,I5/; c llOKO~LD nporpaw 
oopaoorxH cnexrpoa pemeHH MHorHe s~aqH axrHBa~OHHoro aHMH3a 
reonorHqecx10C, 6nonorHqecxmc, axonornqecxHX H ,llpyrHX npoO II2, 20f 
C nouo~LD 3TIOC nporpa.w oopaoarUBMHCL ,llaHHUe 3KCnepHMeHTOB no 
HsyqeHHD npRUWC B3run!O,lleffCTBHff H,llep C raxenUMH HOHaMH 1211, a 
raxxe ,llaHHUe axcnepHMeHroB no nayqeHm> crpyxr~u xpHcrannoB Ha 
Hettrpo~Hou ,ll~qi~xrouerpe no apeueHH nponera121 • Coa)laHHM 
aaropou nporpmwa oqeHKH napru.rerpoB axcnoHeH~anLHUX pacnpe,llene
HHll 6una HcnonL30Be.Ha B axcnepIDleHrax no OTKpHTHD HOBUX H30TOllOB 
I04-ro, I06-ro a IO 7-ro aneMeHroa1231. 
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Q!l~~~~!!.!. .l{accepr~1rn npe,llcraaneHa Ha 150 crpaHm~ax 
H COCTOHT H3 BBe,lleHaH, 6 rnaB H 3a.KJIDqeHHH. OO~Hll oO~eM 
pa3pa6oraHHoro aaropou nporpawHoro o6ecneqeHHH xapaxrepH-
syerca cne.itYJllltlWH ~qipa.uH: 
I) aBTOKO)tHUe nporpaullll ~Hon-line 3KCnepHMeHTOB,opraHH3~HH 

oopaoorxa H ncnonL30BaHHH ,llacnnen cocraananr oxono 20000 HHcrpyx
qaff; 
2) ~prpaHm.te nporpaMl,11:l oopaoorKH cyuuapHo cocraananr oxono 

'iDOO oneparopoB (Oonee IOO nporpaw.m:wc MO,llynen). 
QQ!~~ae~ Bo ~B8,ll8HHH npHBO,llHTCH Kparxoe H3noxe-

HHe C~HOCTH 3~aq ,ll8KOMll03HqHH (pasnoxeHHH) cnexrpoB, HaHOonee 
THllHlllWX M8TO,llOB pemeHHH 3TIOC 3~aq, rex rpy,llliocrea, C KOTOpLIUH 
conpmteHa peMH3~H 3THX ueTO,llOB,H npHBO,llHTCH OllHCaHHe ueTO,lla 
,lleKOMIIOS~H cnexrpoB B ycnoBHJDC He,llOCTaTOllHOCTH anpHOpHoff HH~P-
uamm o xowoHeHrax, pa3BHroro aaropou. 3.lleCL xe 
,llaerca xparxoe onacaHHe co,llepxaHHH or,llenLHUX rnaa .llHCCepraqaa. 

~pMMLHUff acnexr 3~aqH COCTOHT B cne,ll~eM:3~aH HaOop 
qiyHK~tt { <pJ)(J' i: :1,.. ; ,,, j - MO,llenea KOMllOHeHr; Ha ,llHCK
perHOM MHoxecrae { x j , J = J, ... , M} onpe,lleneHa axcnepHlleHTMT>Ho 
H3MepeHHaa BenaqHHa 1/K} - nHHeffHaa cuec1, - raxaa, qro: 

,., ,A • 

-1/Xj)= ~ T, 'f'.-IXj} + e/xJ), 
I; 1 .,. 

r,lle T, - oneparop ,lleqiopMaqHa , -on KOMllOHellTLI, e/x) - noue-
xa H3UepeHHH - ,llHCKpeTHUtt cnyqaffHUtt nponecc C HyneBUM cpe,llHHM H 
Hexoropo! xoBapaaqaoHHott qiyHxnaett I<. (x,, ,<-l) (npn orcyrcraaH 
xoppena~a - ,llHcnepcHoaaoa qiyHxnaea 2J(x} ) • 

Tpe6yerca, 3Haa xaqecrseHHU! cocraa cMeca j(x) , pa3noxar1, 
ee Ha KOMllOH8llT!l !I, ( v, Ix) = T, <f,· I><)) H oqeHHTL HeKoropue 
qacnoBU8 xapaxrepHCTHKH 3THX KOMllOHeHr. 
· .l(anHU! qiopMMH3M cnyznr uareuarHqecxon ocHoaoa Oon1,moro xonn-

qecrBa 3~aq aHMH3a .llaHHWC xax B cpexrpoMerpHH, rax H B )lpyrmc 
o6nacrmc axcnepHMearanLHott Hayxa, BCD.llY, r~e uoryr ncnon1,30Bar1,ca 
wero.llU xonHqecraeHaoro aHMH3a cnoZHUX npoqeccoB: B OnonoraH, 
coqnonorHH1 ncaxonoraa -H r.,ll. 

06ugm.tff nO,ltXO~ ~H pemeHHH 3~aq ,lleKOMll03~H COCTOHT B cne
,llYIJ!lleM. qiyHK~H f, (><) llO,llOHpaDTCH Ha OCHOBe BH3YMT>HOro 
aHMH3a ,llaHHWC, pe:a:e - H3 reopernqeCKHX,COOOpa:a:eHHtt • .l(anee B 3TH 
qiyHK~H BBO,llHTCH napauerpu p rax, qroOu BC8B03MOXHLle ,lleqiopwa
~H KOWIOHeHr rp,./x) OllHCLIBaJIHCL COOTB8TCTBY~IDlH 3HMeHIIHKH . 

/\ 

aux napuerpoa, r.e. T1 'f,· (x, PJ) = <pJx, P.}. 
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3.l(eCI, pl - BeK:rop HeKo:ropux 113:raJIOHHUX" 
rop 11CKOMUX 3Hatlemd1:, np11tle!.! 3aBHCl1MOCII, 
JU!Hei1HaJI • 3a:re.u m11e:rcJI UHHIDIYM BeJrn•fMHU 

3HatieH11tl, r', - BeK
<p o:r /J 06lltlHO He-

cp ( X,p 1 t-lx}) :: £ :lJ~x-) {itx) - f. <f~ (,.;J-, P,) /· 
,:1. J ,:j 

Ha MHoxecTBe 3HatieHHtl Bex:ropoB p • 3,D;eci, X = { ~} 11 npe,D;
no1iarae:rcJI, q:ro KoppeJIJIUHJIMH Me:t:,D;y coce,D;HMMH 1 /x_;) MOEIO npe
ue6peq1, (B cneupoArn:rpim 3:ro tiac:ro onpaB,D;aHo). OneHKH napaue:rpoB 
p; , noJiyqaeuue :raKHM cnoco6oM (oneHKH ue:ro,D;a HaHMeH1,max KBa,D;pa

:roB, mrn, coxp8J11eHHo1 M .H .x .-oneHKH), 6epy:rcJI B Katiec:rBe pememm, 
eCJI,f OHH O,ll;H03HatlHO onpe,ll8JIJID:r llOJIOll!:eH·He If xapaK:repac:rHKH KOMilO
HeH:rbl B CMecir. MHHHMH3aUHJI <p OCYlll8C1'BJISie:rcJI C llOMOlJII,l'.l Ka1toro
Jll!60 a:repaniroHHoro nponecca. 
npyrae Me:ro,D;U: Me:ro,D;U nocne,1J;0Ba:ren1,Horo BUtlHiaHHJI !tOMilOH8Hij 
Me:ro,D;U, HCllOJil,3YDJIIH8 npeo6pa30DaHae ~p1,e H :r.,ll., B CHJIY ax CJia-
6oi1 3qxf>8KTHBHOC:rH HCllOJII,3yDTCH KpattHe pe,llitO. 

ncKOMil03HnHH CM8CH OCYJlleCIBJISie:rCSI cpaBHH:reJII,HO npoc:ro, eCJIH 
y::-lx) JIBJIRD:rCJI npoc:rw.m <pyHKUHmm, xax, Hanpm.rep, raycc11aH, 

JIOpeHniraH HJIH 3KCilOHeH:ra a tlHCJIO napaue:rpoB HeBeJIHKO: 2-3 Ha Ka.JC
,D;YD KO.!.!IlOHeH:ry. K COJB:aJieHaD, B peaJI&HHJC 3a,D;atlax q>Opua KOMilOHeH:r 
3Haqa:reJI&Ho CJIOll!:Hee, H noq:ra HH ,llJIJI O,D;Horo annapa:rHoro cnex:rpa 
He CYllleC:rBye:r npoc:rotl <pYHKUHH, ,llOC:ra:rotIHO :rotIHO OllHCUBaDllletl <pop
uy ero KOMnoHeH:r. EcJIH Bee Jee .ItJIJI pa3JIOll:eHHJI 6epy:rcn, Hanpmrnp, 
rayccaa.H ana nopeH1taaH; :ro 3:ro 03Hatiae:r, q:ro M.H.x.-onemm napa-
1.ie:rpoB 6y,D;y:r HMe:r.1, cMell!eHne, BeJIHtIHHa Ko:roporo Me:ro,1toM He onpe.1te-

-JIHe:rcJI H HHKaK He KOH:rpo1I11pye:rca. Ilexo:ropue aB:ropu BBO,ltHT ]tOilOJI
HH:reJII,HUe napar.re:rpu, Ko:ropue YtIH:rUBaD:r cpopuy KOl,lllOHeH:r :rotIHee; 
O,ltHaKO Ka.JC,ltUtl ,llOllOJIHHl'eJII,HUtl napaue:rp YCWIHBae:r KOppeJIHUHH 
<pYHKUHil KOMilOHeH:r Me1',!ty co6otl, B pe3yJI&:ra:re pe3KO yBeJIHtlHBM1'CJI 
,1t.rcnepcHH oneHoK. CywapHan JIHHHH npn a:rou xopomo corJiacye:rcn c 
:rncnepHMeH:raiI.I,HUMH ,llaHHUMH (:r .e • llO,ItrOHKa llOJiyllae:rca XOpome.tl) 

1 

HO pacnpe,D;eJieHHe KOMllOHeH:r BH¥~PH CYMJAapHotl perpeCCHH OKa3uBael'CJI 
npOH3BOJII,HUM. 

~JI pemeHHSI 3a,ItallH ,lt8K0Mll03HUHH 
CJI8,ItYDII!Htl llO,llX0.1(: 

4 

cuecetl aB:ropoM 6un npe,llJioJCeH 
•p 

I) B xa11ec:rae uo,IteJietl KOMIIOHeH:r 6epy:rca rnc:rorpa.wm ijJ/x} peaJII,
HUX H31LepeHHtl 31'HX KOMIIOHeH:r B 3KCnepHMeH:rax, B xo:ropux 3TH KOM
llOH8HTU Ha6JID,llaJJICH B H30JIHpOBaHHOM BHJte; 

2) ruc:rorpaMMU if Ix) ,ltOOnpe,IteJIHDTCSI ,ltO rJia,D;KHX tpyHKitHtl c no
MOll!bD HHrepnOJiflnHH H B HHX DBO,ltSITCH napa.Me:rpu: ljl(x' if) ; 
3) annapa.r napaue:rpH3anHH KoMnoHep:r.c:rpoa:rcn Ha ocuoBe aKCHOMU 

o rou, q:ro MHOzec:rBo onepa:ropoB {T} HMee:r c:rpyKrypy rpynnu; 
o:rcD.1ta, nepe6Hpa.SI pa.31IHtIHUe rpynnu npeo6pa3oBaHHtl :roqex nnocxoc
TH1 MN BBO,llHll tlHCJIOBHe napaue:rpu COOTBe:rc:rBYDIIIHX rpynn B xaqec:rae 
HCKOMl:lX napar.reTpOB KOMllOHeHr •. 

IIyc:r1,, Hanpwep, paccua:rp11aae:rcSiaqxp11aHaSI rpynna, H3 xo:ropotl 
Y.ItMeHa llO,llrpynna BpaD!eHHff, r.e. o6pa.3 KOllllOHeHrH B CMeCH ec:r1, 
pe3yJI&TaT C,ItBHra, ymapeHHH H ll0,It06Horo npeo6pa30BMHH MO,ll81IHi 
TOr,Ita: + <p(x) = A f (\v p) I 

ue BeJurqmw P1 UI, A xapauepH3YDT coo:rBerc:rBeHHO C,ll;BHrH uo,lle
JIH, ee ym11peHHe .H K03qx_pHnHeHr ll0,It06HH. 
ABropoM HCCJI8,lt0BaH!:l BOllpOCH wa:reuaTHtleCKOrO 060CHOBaHHH ,ltaHHOrO 
Me:ro,Ita. B tlaCIHOCTH, npe,llJIOZeaa DU Tpa.KTOBM llOHHTHH KOJIHtiecr
Ba HH<popuannn, 6onee rotIHo y1111rHBaDII!aH cnenncpnxy cneKrpoMe:rp1111ec
KHX 3KCnepHMeHTOB I H llOJiylleHH B pawcax :non rpaKTOBKH ,llOCTaTOtlHUe 
yCJIOBHH CJllleCTBOBaHHSI COCTOSIT8JII,KOI HeJIJmelHoa M.H.K.-oneHKH KaK 
,llJIH CJIYtlaH 1'01DIWC MO,lleJieR perpeccHR (f(x) , TaK H ~JII{ npH6JIHXeH
HUX MO,lt8Jielt f/1/')() • 

ITpeHllYllleCrBa rrucoro no~xo~a coCTOHT B cne.l(yDll!eM: 
I) lf/x) Mozer on11car1, MO,lleJib c noooa creneHbD :rotIHocrH, Koro

PYD ,llOnycxaeT ,lt8JUW.lt 3KCnepHMeHr, H B :ro ze BpeMSI tl11CJIO naµi.MerpoB 
MHHHMMI,HO; 6onee roro, OHH ,llOITYCKaDT SICHYD qJH3HQeCKYD HHTepnpe
TanHD (HanpHMep, ·B rawa-cnexrpe, P - :rnepnn, a AW - HHreH
CHBHOCT& nepexo,Ita MeJC,Jty YPOBHSlHH)J 
2) uero,ll YHimepcMeH, CB060,IteH OT cy6$8KTHBH3Ma B OllHCaHHH Mo~e

JIH KOMnoHe~:r H no3BOJISier 06pa6a:ruaar1, cnexrpa (11 Boo6~e JIHHetlHue 
cuecH) cauoro pa3JIHtlfforo r11na 6e3 nepe~enox nporp8lU!!l, npocron 
no,ItcraHOBKOlt ra6JIHJ:t!,I COOTBeTCTBYDll!etl MO~eJIHj 
3) JI8rKO npoaepHTb ycroffllHBOCTb.,,lleKOMll03HUHH K Bapmuurnu 

MO,lleJIH, r.K. _BHeceHHe KaKroc-yrO,llHO H3M8H8HHH B r11crorpawzy He 
npe,D;c:raanner rpy,1t.HocreR. 
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B_IlfillBOff rnaBe OlllICaHH O6pa3nu HaHOonee qacro BCrpeq8Jl~HXCH 
armaparypHux cneKTpOB ( cneKrpoB o<. - H /j - qacrm:t, 

0 - cneKTpoa, HeltrpoHHHX cneKTpoB H r.,1t.) H KaqecrBeHHO cqiopuy
nHpoBaHa OCHOBHaR 3a,ir.aqa aHaJIH3a 3THX cnexrpoB - 3a,11.aqa ,lt8KOMno-
3HqHH cneKTpa Ha KOMnOHeHTH lI nocrpoeHHe oqeHOK xapaKrepHCTHK or
,JtenLHNX KOUllOHeHT. Cxonb ,JteTMI,HOe paccuoxpeHHe KOHKpeTHHX npiw:e
poB cneKTpoB nOHa,11.O6Moc1, .itna xoro, qrodu paccuarpHBaeuan .itanee 
reopna ,1teKOWlO3HqHH cuecelt 6una ,1tocraroqHo co,1tepxaren1,Holt. 

Bo BTO12Qlt rnaae npHBe,1teH uaxeuax.HqecKHlt aHMH3 H o6ocHOBWJHe 
annapara, npm,:eHaeuoro K pemeHHD 3a,11.aq .iteKouno3H~. AnnaparypHHlt 
cneKTp q,opuanLHO rpaKryercn xax mmellliaa cuec1, cpyaKqitlt, onHCHBaD
~HX OT,1ten1,HHe KOMnOHeHTH. 

B §I onHCalW oco6eHHOCTH perpecCHOHHOro aHMH3a B cneKTpo
MeTpH.H H ccpopuyn.HpOBaHN OCHOBHNe nOHHT.HH H onpe.iteneHHH. B qacT
HOCTH, nOKa3aHa qenecoo6pa3HOCTI, rpaKTOBKH OTJt8RI,HOro co6urHH KaK 
rpaeKTOpHH ~CKpeTHOrO cnyqaboro npoqecca lI nOHRTHe CTaTHCTHKH 
H3MepeH.HH onpe.iteneHO KaK qHcno TaKHX rpaeKTOpHlt: 

-:1 /x) =- Al ( .f l~,P) -t 7 Ix)} = 11/ /1~,P} +- e Ix)., 
no.it KORHlleCTBOM WlqJOpMal{UH B BH6OpKe 6y,1teT noHHMa..tbCH .itanee 

BenHllHHa A/ • 
B §2 .Hccne.itoBaHN ,1tocrarollHUe ycnoB~H CYJ!lecrBoBaHHH cocroa

renLHOlt uenHHellHolt oqeHKH HCKOlWX naprulerpoB, nony11aeuolt uero,1tou 
HaIWeHI,DIHX KBa,11.paTOB (u.H.K.- oqeHOK). Ilycu {xJ-}J j = 1, .. .,,/1UHo
lri:eCTBO TOlleK H3MepeHHR, Ha KOTOpOM H3MepeHa BenHllHHa -:JI><}, 

-f /x,p) - uo,1ten1, perpeccHu, Hemmelllio 3aBHcmitan or h - .MepHo
ro BeKropa napa.MerpoB p , e/x} - no1r1exa H3MepeHHH c JtHcnepc.Helt 

2,(x}. , A,' - CTaTHCT.HKa H3MepeHHH. Tor.ita u.H.x.-oqeHKa HCTHHHHX 
3HalleHHlt nap:i,uerpoB eCTI, 3HalleHHR ji , O6pa!ll~He B MHHHMYJ,( 
BupaxeH.He:( Pc - HCTHHHHe 3aaqeaHH napaKerpoB) 

-· I ) f 1 . 1· . ff; -J L ~ Cf> 1X ,P, e/x) :::: ~ zi(x) { :1 Xj] - xj, P J. 

Paccuorp.H)( nHHeapH3aqHD B ro11xe p aupa>:emrn cp 

L (X,p, e/xJ): f_ l)~X·) {:3/)(_j}- 1/x,;;") -t Jlt;pJ {P,· -P.r)}
2 

,,::1 J ,.j I 

H TOllKY p e ee MHHHMYJ,(a _ dy,1teu Ha3HBaTI, R.HHeapH3.HpOBaHHOlt 
u.H.K.-oqeHKolt. IIycrz, //x,p) Henpepuauo-,1tHippepeHqHpyew no 

P, JtO 2-ro nopR,JtKa BKJID1lHTen1,Ho H nHdO 4JYHK~ u//x,p)/ dp,· 
o6pa3YDT ClICTeMy l.Je6umeBa no ;( , n.HOO CYil{ecrayer MHOJCeCTBO {~J' 
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... 

.,. 

Ha KOTOpoM BeKTOpH o.f (x.;, p,.} / Of' 1 

PaccuoTpHM .itnH .itaHHHX f > o , Al 
nouexH t: tx) 

. ) {. elx) , ecnH 
e /X -

IV - C • HHalle 

nHHellHo-He3aBHCHMH. 
yceqeHHe pacnpe.iteneHHR 

I d)(I/ < f/A/. 

{cc- Lu, 1/,v]} j 
3Ta npoqe,JtYpa cooraercrayer TaKHM ,JteltCTBHRM 3KCnep1WeHTaTopa: 
npex,Jte qeM H3MepeHHe aHMH3Hpyerca, B HeM KOppeKTHpYDTCR ace re 
3HalleHHR, KOTOpHe CRHmKOM CMI,HO ornHllaDTCR OT 3HalleHHlt, OXH,1tae
MWC B ,ltaHHNX TOllKaX. Bnpe,JtI, 6y,1teM Ha3HBaTI, TaKHe nouexH perynnp
mnm o YceqeHHe Be,JteT K rouy, llTO C BepORTHOCTI,D I "1llf' / I? 11,·IX)/ _. D 

npu A/_,., c-o • 
T e o p e u a • IlpH nD6oM f ? (.) .itnn ,1tocraro•rno 6on1,moro /V 
CYil{eCrByer BHnyKJiaR OKpecrHOCTI, q TOllKH }i., , raxan, 'lTO 

cp C BepORTHOCTbD I crporo BHnyKJIO B ,ltaHHOlt OKpeCTHOCTH, H 
3HalleHHH p , oOpall{allll!H8 B nOKanI,HUlt MHHIWJM q,, B Q , RBJIR

DTCH cocroaren1,Holt u.H.x.-oqeaxo.n napaMerpa p~ • Ecnu npH 3TOM 
nH1IeapH3HpOBaHHan u.a.K.-oqeHKa HMeer acHMnrorH11ecxu (npH Al➔=) 
HOpMMI,HOe pacnpe,1teneHHe, ro M0 HoKo-0~8HKa HeRHHellHOM 3a,JtallH raK
J:8 6y,1teT mten npu Al - ~ HOpuMbHoe pacnpe,1teneHHe c uarpu
qelt KOBapHaqult RHHeapH3HpOBaHHOff u.H.K.-oqeHKH. 

Pesyn1,raru ?eopew pacnpocrpaHeHH Ha cny11an KoppenHpoBaHHHX 
ueJ:,Jty co6o.t1 -:3 (,is) , a ra~e Ha cny11an, xor.ita Pc E Q c Rn , 
r.ite Q - H3MeplDloe aunyxnoe J.1Hoxecrao, a B JCaqecrBe oqeHKH i50 

6eperca npoexqua u .a .x .-otteHKH Ha Q • 
B §J uccne~OBaHH CBOltC?Ba npu6nHXeHIWX oqeHOK. B H3naraeMOM 

B ,1tuccepxaquH uero.ite npe.itnaraeTCR 6pa?L B Kaqecrae uo.itenea perpec
cuJ! rHcrorpaw.w. tJ/ /x) peaJII,HO H3MepeHHWC 1pH3H'l8CKHX npotteCCOB • 
)lanee _rucrorpaM!,(ll c nouo~1,D HHTepnonaqulf ,1toonpe,1tenRDrcn .ito rna,11.-
1mx cpyHxqult, B HUX BBO.itarcn napauerpu tf/x} - VI xJJ) H npmrn
Haerca o6HllHaR TeXHlfKa perpeCCHOHHOro. amlJIH3a C 3&!8HOlt cpyHKqHlt 

(p ( x, i5) Ha lf / x, p) • Taxue npH6mmemme uo,1tenH w uoxeu 
paccuaTpHBaT1, xax pe3ynz,raru Hexoroporo H3MepeHHR, ,1taamero 

· !ft (x) = l/r-/ x) + c~ Ix}, 
r.ite cnyqallHHe BeJIHllHHU J,-/x) m1eDT Hyneaoe uareuarH11ecKoe 
Oll:H,ltaHHe, CTaTHCTHKH A,,~- H ,JtHcnepClfH. ZJt" (x} • 
T e o p e u a • IIycn mte»r uecTo ycnoB1rn reopetw §2 H ii 11 ·// 

Hopua B C norpemHoCTH ,1toonpe,1teneHHH cpyaxqu.n (/llx)u ee npoH3Bo.it-
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HWC no x • Tor;ta npH ~,i1 ,,i,;. - C><J , wtt.,.. ii -i,, II ➔ o npn6irn-
' zeHH!ie MoHoRo-OiteHKJI j50 CXO)tSITCH C ,BepOSI?HOC?bD I R 06lltJHllll 

(HeJIHHeliHHM) MoHoRo-OiteHICa.Uo 

Teopeua pacnpocrpa.HeHa Ha cJiy11aJI npH6JimceHHoro yxa3aIIHSI .itHcnep-
cnn B BHpWl:emm <f' • 

B §4 paccuorpeH annapar napaue:rpH3aitHH ROWIOHeHr c~ecett. 
B xa11ecrBe napauerpoB perpeccntt npe~araercSI 6parr, napaMerpu 

nprn.mtHBHHX rpynn JIH npeo6pa30BaHHt1 IJJIOCKocu (x,y) Ha cauoe 
ce6SI. Dume yxe 6un yxa3aH cnoco6 napaue:rpH3attHH, BBOJtm.wtt aJW,HH
non rpynnon. ~JISI npoexrHBHott rpynmz (6oJiee 06J11ett) 3aBHCHuocrL 
P,eanr,non perpeccHH flx1i5lo:r ee uo,1tem1 m(x,r) 6y;ter BupaxarLcSI 
qiopliyJioit: . / X- p ) 

f(x,A,~H•'.,k')=-A 141 (kx+W , (I) 

Ha OCHOBe coor1romeHHit ( 1) MOXHO Jierxo BJ:llUfCJISirL IlpOH3BO,ltHll8 per
peccn:il l no napaue:rpau, 11eo6xo,1tmme ~SI nony11eHHSI u.H.x.-otte
nox. ~encrBnreJILHo, 

#= /11-'1(2) 
oA 

l.{ A ,1' '(z) :: - k ut r';< c>f> x-+ •• 

i!i_ _ _ A z -:'( ) 'gJ_ _ _ A :zx '. , 1 ;· 
c>W - kx ,- ~II tf ,c z , i)J< - J(x + W If" fZ , 

r.ite z=(x-P)l(l<x+W}. 
B §5 npoaHaJIH3Hp0BaHl:l rpy,ltlIOCrH onpe,1teJieHHSI ICalJ8C?B8HHOt1 

crpyxrypu cuecea Mero.itauH crarncrn11ecxon npoBepxH rHIJorea H o6oc
HOBaHa B8.3:HOCrL pa3pa6orxH 3BpHCTHll8CRHX IlpHellOB ~SI pemeHHSI 
aron aa,1ta11H. 

B rpeneli rJiaae qiopuanr,no nocraBJieHa 11 HCCJ1e,1t0Bana sa.zta11a 
,lt8ROMIJ03HitHH cnexrpOB IlpH YCJIOBHH HCIJOJIL30BaHHSI napauerpH3attHH, 
BBO,ltmtOff npoexrWIHOff rpYIJIJott. 

B § I HCCJI8,lt0Brun.t YOJIOBHSI CYJll8C?BOBaHHSI pemeHHSI 3a,ltallH. 
Cnex:rp :J (x} npe.itcraueu B BH,lte: 

1/x)= lrA, wit" (K:;:w,.)+ e(x)= f/x,p) 1- e(><}, (2) 

r.ite m, /z) . - MOJteJIH xoMJioueur, n H3Becrno, H3Becraa JtHCIJeP
CHSI Z;/x), i5 = { A;,P,; W.·, K,·} H IJOKexa e(x} JIBJISie:rcs peryJISIP
non. lloxaaaao, 11?0 YCJIOBHSI CYJll8C?BOBaHHH pemeHHH 31UIWIM8H?Hll 
YCJIOBHSIK CYJll80rBOBaHHH oocroareJI:&HOff K.u.x.-otteHRH napauerpoB A,• 

B § 2. HOOJle)tOBrun.t YCJIOBHH e~HHC?B8HHOC?H pemeHHH 3a,JtatJH. 
YKa3aH RJiacc·g,yuxitHU, BOOC!Jlle He;tonyormmx .UH HCIJOJl:&30BaHHH B 
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aa,1ta11ax aHMHaa cuecea npH napaKerpHaattHH (2). OnHcau KJiacc 
cpyHKitlltt y,{x,p,J (7-t: A,,~,W,, K,) raxmc, 11ro 0-1/x,f{)/o;;: 
o6paayn:r cHcreMY tJe6umeaa no x , a raxxe BHBe.iteH cnocol1 nocrpoe
HHSI imoxecraa X={~j1 ro11ex H3KepeHHSI cnexrpa, rapa11rHpYDJ11Hil 
JlHHeffHyD He3aBHCIWOO'l:& BexropoB cltj{Kj;f,.)/ d/J, • TaxHM MHOJ:ecr
lOM C!y,1ter oC!Tie.itHHeHHe axcrpeKM:&HWC ro11ex <pyHKitHH · !:J /x, A, J H ee • 
IlpOH3BO)tHOit alj/X, PoJ/Jx. Yxaaatm BaDHe CJIYllaH H88JtHHC?B6HHOC?H 
:wnuwyim BUpazeHHR (/> H Bllp0:r,11;8HHSI' <:p B rHIIepllOBepXHOCTI, ItH -

JIHH.JtpH11ecxoro rHIJa. 
B §3 Hccne,1t0Baua ycrott11.Hllocr:& .itexoMIJ03HitHH x nouexau efx) • 

IloxaaaHo, 11ro u.u.x.-otteHKa Bexropa /5,. SIBJISiercn ycrott11.HBoit ,1tJ1SI 
pa3JIHIIHllX er:XI , eCJIH UHHHUH3aJtHSI 'f> OCYJ118CTBJIR8?0SI B o6JiacrH 

(~ c:5 f. t,., 1 3a,JtaHHOfi. HepaBeHCrBaMH: 

A · 3 -:f. p · - p, ) 'c · . J<f. x t- W· .:. Cc,pw t . (3) 
( l J i·1 I ( C , 1 

r.ite BeJIHIIHHH -::J/ >o H '7..; >o cornacoaaHH c HOpKoff nouex etx). 
EoJIH napa.Merpu P,· = o , ro · (3) IWeer BH,Jt: 

A· >: ,d · W· - w. ~ 7: I< = wn,d . 
i " t I ,-, I t t I I 

BeJIHIJHHll -1; H 'Zt HKenr npoapa11zmit qJH3Hll8CRHff CMl:lCJI: 3?0 IIYB
cranreJI:&HOC?H H paspemeHHn ueroAa, TaxIW 06pa3ou, aa,1ta11a MHHIWH
aattHH 'P B o6JiaorH (3) SIBJinercSI xoppexrao nocraaneHHoit, 

B §4 paCOKOrpeHll Hexoropue OllOCOC!ll KaqecrBeHHoro aHaJIH3a 
cocraaa onexrpoB, 

B §5 pacoxorpeHU Bonpocu KaJIH6pOBKH H3UepKT8Jl:&HWC IJpHC!OpOB, 
lloxaaauo, 11ro cnoco6 napa11erpH3aitHH xoWioHeHr cuecea, H3JiaraeMWI 
ll JtHCOeprawm, llpHI'OJt8H raxa:e H JtJISI mipaKerpH3attHH ICaJIH6pOBOIJHWC 
RpHBUX, 

B §6 OCB8J118Hll BOllpoCll o6pa6orxu cnexrpoB OCKOJIROB Jt8X8HHSI, 
Sa.ita11a aHMH3a raxm:: cnexrpoa IWeet cneitH~H11ecxne oco6eaHoorH, 
B CHJIY 11ero Ke:roJtH ee pemeaHa BHna.itanr H3 06J11ett cxew AeKOMIJ03H
ItHl! cKecett. 

!L.!!!?!!£:Q!23..!:l!2!. HCCJ1e,1tYDr2a anropHruH11eoxHe acnexrH MHHH
KH3attHH 7P B o6xacui Q E I< ~ , aa,1taaaeuoa aepaaeucrBaKH 
(3), x xoropHM JtJISI yJiy1Dl!eHKH xaqecrBa K.H.x.-o~euox uoryr C!ur:& 
JtOC!aanew raue cxe.itYJ)JIIHe uepaseacrBa: 

l',·e ~ P;° ! f',;,. 

P. = p. + ti T Y'• j > /. 
J ' J - <)J, AJ°'"' $J At" t fj 

(4) 
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B §I omrnaJ1a KOM6HHHpoBrumasr nrepa!lHOHHasr npo!le,ttypa, BKJIDtia
n111asr B ce6sr 2 cra,ttHH: 

I) ,tteWIWHpOBaJIHUll UpO!leCC I'aycca-llbDTOHa C npoeKTHpOBaHHeM npoMe
:a:yTOtlHUX O!leHOK Ha HepaBeHCrBa (3), (4) H peryJIHpOBaHHeU ,ltJIHHli ma
ra Ha HatIM.bHUX urepaitHsrx; 
2) npo!leCC HbD?OHa Ha 3aKJIDtIHreJibHUX HrepaitHSJX npH ycJIOBHH IlOJIO

ll'.HTeJibHOit onpe,tteJieHHOCTH uarpH!l!l npo!lecca (,tteun~HpOBaJ!He pesxo 
ocJia6neHo): 
Taxasr cxeua m.ceer cJie.itYDIIIHe npellMYlltecrsa: 
I) HepaBeHCTBa He U03BOJISJDr O!leHKaM BWCO,ltHTb 3a npe,tteJIH o6JiaCTH 
HX cocrosrreJibHOcrH H CXO,ltHM:OCTH HrePaJtHll; 
2) B Ilp0!l8CCe HbD?OHa He rpe6yercsr yKa3HBaTb ,ltJIHHY mara BO Bpeusr 
urepaltHI (Bcer,tta I); . 
3) o6puB .npo!lecca 6onee Ha.ite~eH H o6ocHOBaH (crporo rosopsr, npo
!lecc libDrOHa SJBJisrercsr Ha npaKIHKe e.itHHCTBeHHUM npO!leCcou, KOTopun 
o6Jia,ttaeT CBOllCTBOM: MaJIOCTb npHpameHHll napauerpoB YKa3UBaer Ha 
6JIJ130CTb TOtlKH MHHmiyMa) j 
4) ecrb B03MOXHOCTb, npoBepHB Marpuey Ha UOJ!OlIHteJibHYD onpe,tteJieH
HOCtb, y6e,ttHtbcsr, qro pemeHue coorsercrsyer MHHHMYMY <f> , a He 
,ll;pyrHM HYJISJM rpa,ttHeHra q> • ITocJie,JtHee oqeHb Ba!:HO, UOCKOJILKY 
1.10:no np1mecru MHoro npIDlepoB cneupoB, pasnoa:emrn Koropwc c no
MOlllbD roJibKO npo!lecca raycca-HbDroHa(,ttaxe c npID.leHeHHeM reXHl!KH 
,IteMITWHpoBaHHSI) ,Itaer pesyJILTaru, pe3KO pacXO,ItJll!IHecsr C HCTHHHUMH 
sootieHHSJMH napauerpoB, Hecuorpsr Haro, qro Bee snemnue npH3HaKH 
CBH,JtereJibCTBYDT O TOM, tITO }.(JfHIDlH3a!lH/l OCYllleCTBJieHa xopomo (roq
HOCTb no.itrOHKl! ,ttocrurHyra, Cf> 3HattHMo cor Jiacyercsr c )( 2. -pacrrpe
.iteneaueM, rpawHKH KOMnoaeHr B cnexrpe · surnsr.itsrr secbMa npas,11;ono
,11;06Ho) • Marpllll!l npoB epsrJIHCb CJie,ItYDIIIIDl 06 pa30M: BUtIHCJISJJIIICb BC e 
,ItHarOHaJibHUe MUHOpU nepsoro H BTOporo nopsr,ll;Ka npSIMOll H o6parHOi1 
uarpH!l!l H HX UOJIOXH?eJibHOCrb paccuarpHBaJiaCb KaK npH3HaK UOJIOXH
reJILHOll onpe,11;eJieHHocru uarpH!l!l. 
~JISJ 6ucrporo OCYllleCTBJieHHSJ npO!le,Itypu npoexrHpOBaHIISJ O!l8HOK Ha 
(3),(4) see oneparopu npoeKTHpOBaHHSJ BUBe,IteHU B aHaJIHTHtleCKOM 
BH,ll;e, 

B §2 npOH3Be,ll;eH xatieCTBeHHUll aHMH3 pemeHHSJ 3a,ttatIH ,IteKOMno-
3HitUH cnexrpa. 

n §3 o6cyx,IteHU B03MOXHHe npHtIHHU He·cxo,ll;HM:OCTH nponecca MHHH

UH3a!lHH u yxasauu Hexoropue cnoco6u sos.iteJlcrsusr na ,1taHHUe H us1.ie
HeHHSJ ITOCTaHOBKH 3a,ttatIH ,ltJISJ ,ltOCrllll'.eHHSJ CXO,ll;IDIOCrH npO!lecca. 
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~..!!a!2.!.!1!¥_j! o6cYll'.,ltanrcsr sonpocu opraHusanHH nporpawmoro 
06ecne1JeHHSJ ,ltHCUJieeB H 3KcnepHMeHTOB Ha JIHHHH C 3BM "MHHCK-32". 
~Jisr cos,ttaHHsr coorsercrsyn111ero nporpaMMHoro o6ecnetieausr asropou 
6una paspaoorrura H peMH3oBaHa cJie,ttyD111asr H,Jteonornsr: 
a) cos,ttaaa 6asHcHasr cucreua asroKo,ttHWC craa,11;aprmnc no,11;nporpa.MM, 

peaJIH3YDIIIHX Bee OCHOBHUe ~YHKitHH Ha 3BM, CBSJ3aHHUe C 06CJIYlfCHBa
HHeM KaHaJia CBSJ3H 3BM H ~113HtleCKHX ycraHOBOK, a rane BHemHHX 
yc:rpol!crn (MarHH:rirax JieH:r, ycrpoitc:rna BBO,tta ne~oneu:ru H r.,tt.) 
H repMIIHaJIOB (,11;11cnnen co CBeTOBIDI KapaH.n:amoM H IlHmYllleit Maml!HKll), 

nporpru,w, OCYllleCTBJISJDIIIHX nepepaOorKY 6HTOBOit H CIIMBOJ!bHOit HH
q>OpMaJtl!Hj 

6) Ha OOPTPMI-4 HanncaHU nporpawru, xoropue, HcnoJILsysr numeyKa
saaaue cJiyxe6HUe no,ttnpor.pru.n.w, ocYI11ec:rsnsrnr npueu, HaKonJieHHe H 
o6pa6orxy HHiPopuanuu, nposo.itsr npu a:roM neo6xo,ttmwll KOHTpOJib H 
aHaJIH3 B03HHKaDIIIHX curyaitHtt. 06pamenHe K cJiyirce6HHM no.itnporpaMM&t 
OCYill8CTBJISJeTCSJ 06U'lHilM ny:reM: 

CALL F(f'1., ... ,!;.), 
r,tte F - HMSJ coorsercrBYDll!eit no.itnporpaMJ,W, a f:t , ... , P,, - cnu-
cox ~ruqecKHX napaMerpos. 
Heo6xo,JtHMoc:rb u !leJiecoo6pasaocrb rrucoro no,JtXo,tta nurexae:r H3 cne
.itYDll!ero. Bonbmon o6~eu nporpaMMHpOBaJ!Hsr, Heo6xo,1t1w:ocrb o6ecnetie
HHsr 6ucrporu, oneparHBHocrH H sucoxoro ceps11ca B o6uene coo6111eHH
JIMH uex,tty 3BM H 3KCnepHUeHraropou, Heo6XO,ltHMOCTb rHOKOCTH H MaHeB
peHHOCTH noJIYtiaD111erocsr np~rpruomoro o6ecnetieHHsr H Jierxoc:ru ero 
H3MeHeHHit BCJie,ttCTBHe nocrosrBBUX H3MeHeHHll YCJIOBHll npose,tte!IHSJ 3KC
nepHMeHTOB rpe6yD:r HCilOJib30BaHHSJ SJ3llKa nporp&UU!pOBaHIISJ BUCOKOrO 
ypOBHSJ H MOll!HOit onepa!lHOHHOit cuc:rew, ,!ta.DIiien IlOJ!b30BaTeJID ,ttoc:ra
TOtlHO Y.it06HUi1 annapar ,ltJISJ KOHCTpyupOBaHHSJ H HCilOJib30BaHHSJ nporpall
llHOro o6ecnetieHHSJ 3KCnepHU8HTOB Ha JIHHHH c 3BM. Ha 3BM "MHHCK-32" 
m.reDTCSI H TpaHCJISITOp C SI3!.Ka OOPTPAH-4 H 60Jibmasr onepanuoHHasr 
CHcreua. Ho 40PTPAH-4, 6y,ttyqu OpHeHTHpOBaHH!lll Ha pemeHHe cqerHWC 
naytIHo-te~HHtiecxmc 3a.itatI, He uoxer 6i.:rb Henocpe~c:rseHHO HCITOJibso
BaH ,ltJISJ C03,ltaHHsr, Hanpm1ep, nporpaMM o6CJIYlfCHBaHHSJ KaHaJIOB • Onepa
IlHOHHasr cuc:reua "Mlmcx-32" opuenrHposaHa Ha o6paoorxy HH~opua~nu 
3KOHOMHtiecxoro xapaxreia n nJioxo yqurusae:r cne!lH~HKY nporpaMMHoro 
o6ecneqenusr ~H3Htiecxmc axcnepweHtos. 
Ilosrouy ecteCTBeHHo B03HHKae:r H,Jtesr ,ltOilOJIHHTb OOPTPAH-4 B03MOXHOC
TJWH o6pameHHSJ K npOH3BOJ!bHW BHemHHU yctpoMCTBaM H B03MOXHOCTSIMH 
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pa60TU c 6HTOBOff H CHUBOJILHOtt HH~OpllaitHett, a one~OHHYD CHCTe
MY - :rnel!eHTaMH, KO.lmeHClfpYDIItmnt ea Blllll'eyKa3aHHlle He.n;ocraTKH. 
IlpH 3TOM O,ll;HOBpeMeHHO ,ll;OJIXHO yqHTUBaTLCH rpe6oBaHHe CTaH.n;apTHOC
TH: qro6u HMeTL B03MOXHOCTL lfCnOJIL30BaTL Bee MaTel48.THq8CKOe o6ec
neqeHHe "MHHCK-32", CJie,n;yer OCTaBaTLCH B paMKWC rex nonoxeHHtt, 
KOTOpH8 BU,ll;BHI'aer CHCTeMa nporpaMMHpOBaHHH Ha 3BM "MHHCK-32". 

YqecTL 3TH npOTHBOpeqHBue rpe60BaHHH MOXHO OHJIO nyreM 
npHCIIOCOOJieHHH K one~OHHOtt CHCTeMe H P03,ll;aHHH 
nporpa.MM-nocpe,n;HHKOB, KOTopue, IIOJIHOCTLD no,n;qHHHHCL BCeM qiop
MMLHW rpe60Bam1HM onepaitHOHHott cucrew, co3,n;aBMH 6u Bee BHllle
yKa3aHHHe .n;onoJIHHT8JILHUe B03MOlmOCTU. 
Taxon no.n;xo.n; .n;a~T B03MOXHOCTL ~H3HKY-3KcnepHMeHTaropy yqacTBOBaTL 
B pa3pa6orKe nporp&IMHOro oOecneqeHHH 3KCnepHMeHTOB Ha JIHHHH C 
3BM H nporpawmoro o6ecneqemm ,n;Hcnnen (qxo oco6eHHo Ba:mo). 

B §I onHcano nporpaMMnoe o6ecneqeHHe .n;nn npHeMa H HaKOIIJieHHn 
cnenpoB •. 

B §2 - CHCTeMa CITOPC, npe.n;Ha3HaqeHHan .n;nn aBTOMaTH3a-
nHH o6pa6oTKH cneKTpoB. 

B §3 .l(aHO nporpaMMHoe o6ecneqeHHe .n;Hcnne·n co CBeToBw xa
pa.H.n;amou H paccuorpeHll B03MOXHocxu, co3,n;aBaewe .n;Hcnneeu .n;nn pea
JIH3aitHH anropHTMOB ,n;eKOl.!Il03HnHH cneKTpOB • 

~:!!..tl!~!~ nOCBHIIteHa H3JIOZeHHD nporpawmon peMH3anHH 
MeTO,JtOB ,n;eKOMn03HitHH cneKTpOB. Pa3pa60TKa nporp8.10.W, peMH3YIJIItett 
onncaHHUe B npe.n;u.n;YIItHX rnaBax.uero.n;u pa3nozeHHn cnexrpoB, CTaBHT 
He TOJILKO Bonpocu, CBH3aHHUe C anropHTMaMH 3THX MeTo,n;oB, HOH 
Bonpocu onrnMMLHott opraHH3aitHH nott nporpru.om:. )leno B rou, qxo 
nporpmwa He TOJILKO ,n;oJI:ima npaBMLHO peMH30BaTL MropHTJW, HO 
H npH 3TOM onTID.IMLHO HCnOJIL30BaTL ·pecypcu 3BM, 6UTL .n;ocraroqHo 
YHHBepCMLHott, npe,n;OCTaBJIHTL nOJIL30BaTeJID .n;ocTaTOqH!,18 y.n;o6CTBa 
npn pooo:re c ne.11 H r • .n;. Ho, KaK noxa3HBae:r npaKTHKa, .n;ocxnqL 
3TOtt neJIH HeJierKo, H6o YHHBepCMLHOCTL Mozex o6epHYTLCH Henpnro.n;
HOCrLD .n:nn KOHKperHllx npmieHeHn.l!, a y,n;o6crBa, nocrauneMHe B npn
Hy.n;nxeJILHOM nopn.n;Ke, nerKO npeBpaIItaDTCH B CBOD IlpOTHllOnOJIOZHOCTL. 
Buxo,n;OM H3 3?0.1! CHTYrutml HBHJiaCL Hexo:ropan MHOronnaHOBan KOllII03H
nnn, KOTOpan npe.n;cTaBJineT co6on He CTOJILKO 3aKOHqeHHYIJ nporpaMMy, 
CKOJILKO Ha6op 6JIOKOB ,n;Jin H3rOTOBneHHH 3TO.I! npOrpalllW H yKa3aHHn, 
KaK 3TH 6JIOKH C00HpaTLo 
B pe3YJILTaTe 6WI 003,ll;aH KOMIIJI8KC nporpru.!llHWC Mo.n;ynen, Kalt,ll;llff H3 
KOTOpHX peann3yer KaKYIJ-JIMO 3JieMeHTapHYD onepaztHD B o6pa60TKe 
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cnenpoB, raxon, qro Ha Oa3e 3roro KoMnnexca MOlli:HO coOupan pa3-
nuqHue nporpaMMHUe KOH~Hrypan1m, npe.I{Ha3Haqennue .I{Jin pel!leHHn sa
.I{aq pa3JIOlll:eHHn cneKrpouerpuqecKHX cMecen onpe.I{enennoro runa. 

B §I nepeqnCJI8Hli nporpaMMHue MO.I{yJIH BurneyKa3a!lHOro KOMIIJICKCa, 
B §2 npnBe,lleHa KOHKpeTHaH KOHWHryp~HH MO,llyJieil, opneHTHpOBaH

Han Ha aHMH3 HeilTpOHHIIX cneKrpoB·. 
B §3 omrnaHa .I{pyran KOHKpe:rnan KOH4mrypaun.F1 Mo.I{ynen, opneH

rnpoBaHHa.fl Ha ananH3 raMMa-crreKrpoB .I{JI/J 1teJie.l1 aKTHBauiioHHoro a.iia

JI!13a • B nee BX0,11;.f!T .I{OnOJIHHTeJILHUe 6JIOKH 1 CB.fl3a.IIHl1e co crreumt,mw.11 
sa,l{aq aKTHBaUHOHHoro aHMH3a. 

B_3aKJIIJqeHHH nepeqncJieHbl OCHOBHUe pe3yJILiaTII ,l{HCCeprau1m: 
I) Pa3BHT, MaTeMarHqeCKH 060CHOBaH H nporpa.MMHO peaJIH30BaH 
Mero.n; .n;nn pa3JIOlli:eHHn cuecen perpeccHil B ycnoBnnx ne.n;ocraroqnocrH 
anpuopHOi1 HHq>opMaitHH O ~opMe KOMnOHCHT 3THX CMeceil; ll8TO,l{ .n;ocra
roqHO YHHBepcanen u npuro.n;eH .n;nn aHMH3a mupoKoro KJiacca cueceil 
perpeccun; 113yqeHU ycJioBHn, HaKJia,JUlBaewe Ha TpaeKrop1rn noMex 11 
TOqffOCTL HaqaJILHIIX ,n;aHHUX, npu KOTopux CYIIt8CTByeT COCTO.f!TeJILHa.fl 
HeJIHHettlia.fl M.H.Ko-OitCHKa, HCnOJIL3YDIIta.fl KaK TOqHue MO,l{eJIH perpec
cun, TaK H np116nllll:eHHUe. 
2) B paMKax pa3BIITOro aBTOpOM q>opMaJIH3Ma nocraBJieHa H H3yqeHa 
3a,n;aqa pasnoxeHH.fl cuecen, opueH:rHpOBaJIHan Ha ·aHMll3 crreKrpoMeTpH
qecKHX ,l{a.HHHX. Il'ccne,n;oBaJW YCJIOBlfJJ CYIItCCTBOBaHH.fl, e,n;HHCTBeHHOCTII 
H ycroffqHBOCTH pemeHH/J H n~Ka3a!fO, qro npH BllnonHeHHH P.fl.I{a ycno
BHff e.n;HHCTBCHHOe pa3noxeHHe cuecu CYIIteCTBYCT H JIBJIH8TCH ycrottqu
BIIM no orHomemm K no1,rnxa.M. ~puyJiuponaHht noHnTun qyBcTBUTeJIL
aocru H paapemeHHJI KaK .I{BOMCTBeHH!IX nepeueHHUX K aMilJIUTy.I{e H no-. 
JIOXeHHD KOMnoHeHTU CMeCH H noxa3aHa HX pOJIL B xoppeKTHOCTH noc
TaHOBKH 38.,ltaqn H B anpHOpHoff OiteHKe CTpyKTYpli CMCCH. OOOCHOBaHa 
He06XO,ll;IDIOCTL HCnOJIL30BaHHJI KOM6UHaitHH UTepaUHOHHIIX npo1teCCOB 
raycca-Hi,iJroua H HLDTOHa npH BllqHCJieHHHX. IlocrpoeHU aHMHTlJqecKH 
npoeKTopu pemeHHH 3a,n;aqu Ha MHOXeCTBa,,nopoll(,l{eHHlle COOTBeTCTBYID
lllIWll orpaJIHqeHl{.f!Mll. I:fccne,n;oBaHa roqHOC_TL pemeHHH 3a,l{a•m B 3alB1-
CH!lOCTH00T noMeXH U3MepeHH/J H norpeWHOCTH MO,l{CJIH. 
J) IlpoaH8.JIH3HpOBaH II o6o6IIteH orw:r C03.I{a.IIHH H npHMeHeHH.fl B cneKrpo-
11:erpim nporpa.MMHoro oOecneqemrn aKcnepHMeHTOB Ha mi~mi c 3BM, 
a raue .n;ucnnen-opHeHTHpOBaHHoro nporpaMMHoro o6ecneqeHun, c HC
noJIL30,BaJIHeM Tamro .fl3llKa nporpawrnpOBaHHJI BUCOKOrO ypOBH.fl, KaK 
cIOPTPAH, H yKasaHll HaH6onee uenecoo6pa3Hue pacmupeHH.fl 3Toro .fl3U
xa. C03,l{aHa HHTepaKTHBHan (c HCilOJIL30BaHHeM .n;ucnne.fl) CHCTeMa 
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B3amLO,ll;e.t!C?BHH 3Kcnepm.ieH?a?opa·c 3BM "MmlcK-32", Jiy'Ill!e YtlH?llBaD
ll!aH cne~qmey o0pa.60TKH ,ll;aHHHX 3KcnepHM8H?aJILHOlt lpH3HKH, '118M 3?0 
,D;eJiae:r c:raH,D;ap:rHaH onepaitHOHHasr cuc:reua. 

AnpoOartH~ PesyJIL?a?H ,D;HCCep?aJ.tHH ,ll;OJIOX8Hll Ha ~JIHtlHHX CH11-
ll03~ H K;H~epeH~HX (BC8COD3HLlX H MeJt,JtJHapO,ll;HHX)/3,8 , 10,I3,I4, 
I 5,I 1/,ceuHHapax JIBTA, IlH~, JIHP OIDIH, HIIBU MI'Y H Oll~JillB:OBa.Hll B 
BH,D;e ~HaJII,HllX C?a?eff, npenpHH?OB H C0001l!8HHff O.IBIH1I,2, 4- 7, 9,II, 
I2,I6, -201. 
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