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BBeAeHee 

Llnsi: coBpeMeJrnoll aKcnepeMeHTaru.Holl HAepHoll cjleaeKH Hna

KHX 8Heprell xapaKT8pHhl ABa·- HanpaBn8HHH HccneAOBaHell: 

a) TeHA8HUHH K eayqeHHIO BCe 6onee peAKHX nponeccoB HA8P

HblX B3aHMOA8liCTBHll C ManhlMH ceqeHHHMH, T.e. co6blTHll, KOTO

p'i,1e AOmKHbl 6b1Tb .BbIAeneHbl Ha cjloHe aHaqeTen&Ho npeBt>CXOASlllle

ro _qHcna 6onee BepoHTHhlX nponeccoB, qTo Tpe6yeT paapa6oTKH 

M8TOAOB H annapaTypbl Ami npOB8A8HHH AnHTen&HblX OllblTOB C .Ha

A8lKHOll HA8HTHcjlHKaneell eayqaeMblX HBneHnll. 

6) CTpeMne~ee' K npOB8A8HHIO KOMnneKCHblX, MHoronapaMeT

pOBbl;,t eccneAOBaHell HA8PHblX nponeccOB OAHOBp8M8HHO no BO3-

MOlKHO 6oru.weMy qecny xapaKT8pHblX CBOliCTB H npH3HaKOB AnH 

BbrnBneHHH Bp8M8HHblX, npocTpaHCTB8HHblX Ii: Apyrex KOppenHnett 

M8lKAY. OTAen&HblMH co6blTHHMH, aKTaMH nonaAaHHH qacTiin B Hec

KOnbKO neTeKTOpOB, M8lKAY aHeprHHMH H MaccaMH HeCKOnbKHX S!,!tep

HblX qacTHU. MeTOAbl e annapaTypa ·Ami npoBeAeHHH. TaKHX aKcne

peMeHTOB AOnlKHbl o6ecneqeTb 118 TOIU,KO aHanea, COpTHpo'BKY H 

HaKOIIneHHe -6on&woro 06'beMa 8KCll8pHM8ll;an&HblX AaHHblX, HO H 

pa3HOo6pa3Hbl8 BHAbl BblBOlta Anst npeACTaBneHHH HaKonneHHOlt HH

cjlopt.1aUHII B npeeM1:teMolt Anst aKcnepeMeHTaTopa cjlopMe. 

YKa3aHHbl8 qepTbl B nonHoll Mepe npecywe 6oru.weHCTBY 8K

cnepHM8HTOB, npoBOASllllHXCH Ha ABYX UHKneqecKHX YCKOpHT81:tHX 

T!llK81:tblX HOHOB. B na6opaTopHH _HAepHblX peaKnett 011.fll1. 11cnoru.-

3OBaHHe THlK81:tblX HOHOB llO3BOl:tH8T_ llJJOBOAHTb 8KCll8pHM8HTbl t:IO 

CHHT83Y HOBblX TpaHcypaHOBblX aneMeHTOB C z > 100, AaeT BO3-

MOlKHOCTb KOMlll:t8KCHO eayqaTb M8XaHH3Mbl llpHMblX HAepHblX peaK-
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UHfi, BeCTH Hccne)lOBaHHll npoTOHHOro pacna)la HJlep, npOBOJlHTb 

sxcnepuMeHTbl no H3Y'l8HHIO H30MepHH ·Mep, HCcne)lOBaTb )lBOfiHOe 

H TpOfiHoe )leneHHe M8P H T.Jl. /l /. 

Eonbruoe paaHoo6paaHe lj!H3H'l8CKHX SKcnepHMeHTOB C TIDKe

nhIMH MHOr03apMHbIMH HOHaMH CTHMynHpOBano nOHCK -o6mHX' Me

TOJlOB HaKonneHHll SKCnepHMeHTSnh.HOli HHlj!OpMaUHH, BhrnBneHHe 

Hau6onee cymecTBeHHb1X Tpe6oBaHHfi, npeJl1,ganSieMhlX K · xapaxTe

pHCTHKaM SKCnepH!',t8HTallbHbIX YCTaHOBOK, K sneKTpOHHOfi annapa

Type. 

Hay'le_HHe pe)lKHX co6bITHfi H KOMnneKCHble M!IoronapaMeTpo

Bbie HCCll8)lOBaHHll 061,eJlHHlleT o6lI3ATellbHaSI MHoroMepHOCTb aHa

nHaa, BaJKHOCTb CTa6HnH3aUHH·xapaKT8pHCTHK cneKTpOMeTpOB H3-3a 

npOAOnlKHTenbHOCTH unu cnOJKHOCTH sxcnepHM8HTOB, o6mue Bonpo

Cbl HaxonneHHll; copTHpOBKH H npeJlCTaBneHHSI MHoroMepHofi HH(jlop-

. MaUHH, a TaKJKe OJlHHaKOBhle snexTpOHHhle peweHHll yanoB anna

paTyphl MHoroMepHoro aHanuaa. 

lluccepTaUHll OXBaThIBaeT TOnbKO Bonpocbl, CBSI3aHHbl8 C MHO

roMepHOCTbJO H3MepeHuA. B ee OCHOBY nernu pa60Tbl no Bb16opy. 

M8TOJlOB, KOHCTpyupoBaHHJO H H3rOTOBneHHIO snexTpOHHOli annapa

TYPhl Jlnll npOB0Jl8HHll SKcnepuMeHTOB no CHHTeay H HJleHTHljJHKa

lIHH HOBblX TpaHcypaHOBhlX sneMeHTOB 12-51. B JlHCcepTaUHH pac

CMaTpHBSIOTCll npo6neMbl opraHH3aUHH H paapa60TKH _yanoa o6me

na6opaTopHoro H3MepuTenbHoro ueHTpa Anll Ha6opa MHoroMepHbIX 

cneKTpOB 16- 81• 06pamaeT1rn BHHMaHHe Ha He_o6XOJlHMOCTb Bbl'IHC

neHHll o6'heMa HHlj!OpMaUHii: B MHOroMepHbIX H3MepeHHllX, nponyCKHOfi 

cnoco6HOCTH paanu'IHbIX YCTpofiCTB H HHljlopMaUHOHHOrO cornaco

BaHHll sneMeHTOB cneKTpo~eTpH'leCKOro TpaKTa. IlpoBOJlHTCll aHa

nH3 ocHoBHhIX HcKaJKeHHli, npHcymHX TOnh.KO MHoroMepHb1M cnexT

paM, H npe)lnaraJOTCll cixoco6b! HX yMeHbW8HHllo 

B )lHCCepTaUHH. onHCbIBaJOTCll ycTpOfiCTBa npe)lBapHT8ill,HOli 

copTHpOBKH MHoroMepHb!X )laHHbIX .B amiixoroBoli H. UHljlpoBoli ljlo~'... 

Me 19,101• noxaaa)Ibl · oco6eHHOCTH BhlBO)la _MHOroMepHblX cneKT

poB Ha 0JlHOUB8T,Hbie H MHOrOUB8THb18 UHljlpone'laTaJOWHe ycTpoficT

Ba,. Ha JlBYXKOOpJlHHaTHbIA CaMonuceu, Ha sneKTPOHHOny'leBbie Tpy6-
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KH C aneKTPOCTaTH'18CKHM H sneKTpoMarHHTHbIM OTK_noHeHHeJ
11- 141• 

3Ha'IHTen~Hoe MecTo ,p AHccepTaUHH yAenSieTCSI BonpocaM na6~1-

TO'IHOCTH B MHOroMepHoil HHlj!OpMaUHH, B03MOJKHOCTH H Heo6xo

~HMOCTH ocymecTBneHHll 'ynnOTHe_HHll' HHljlopMaUHH. B aaxnJO'IH

TenbHOA rnaBe noxaa_aHa uenecoo6paaHocTb HcnonbaoBaHHSI yHHBep

canbHhIX U3BM Anll uenett MHoroMepHoro aHan.11aa, npeAnoJKeHhI 

HOBhl8 anropHTMhl nporpaMM Jlllll COpTHpOBKH HHlj!OpMaUHH, ee 

'cJKaTHSI' H HaKonneHHll /15,16,171. 

B n e p BO A r n a Be HccneeyeTCll B03MOlKHOCTb nony'le

·HHSI JlOCTOBepHbIX peayllbTaTOB .B JlnHTenhHbIX sxcnepHM8HTax C 

ManbIMH StpqieKTaMH nyTeM ·HCKYCCTBeHHoro yBenH'leHHSI MHOrOMep

HO~TH aHanHaa KaJK)loro. peAKoro co6hITHll. 

Ha npHMepe sxcnepHMeHTOB no CHHTeay·H HJleHTHljJHKaUHH 

TpaHcypaHoBhIX sneMeHTOB c · i .. 102-105 19,lO,lB/ noxaab!BaeT

cSI, ~TO _Ha-aa Manorp OTHOWeHHll sljlq>eKTa K ljloHy'H npOJlOlllKH

TellbHOCTH SKcnepHMeHTOB,_ KOTOpble. )lnHTCll JlO HeCKOnhKHX cyTOK 

HenpepbIBHO, cymecTBeHHylO OTpuuaTen~HYJO pom, Ha'IHHaeT HrpaTb 

BepolITHOCTb perHcTpaUHH cny'laAHbIX c6oeB annapaTyphl, KOTOphle 

MoryT 6hITb npHHSIThl aa OlKHi:taeMbIA sqiljleKT, a TaKJKe BepOSIT

HOCTb perncTpaUHH cny'lailHbIX HanoJKeHHA He,CKOnhKHX co6bITHli 

BO BpeMeHH, HanpHMep, OJlHOBpeMeHHoro npHXOJla JlBYX 'laCT.llll 

c cyMMapHoA sHeprHeli, nona)la10meA B HCCneAyeMyJO o6nacTh. Me

TOAHKa H annapaTypa )lnll Hccne)lOBaHHll _p8JlKHX co6hlTHA JlOnlKHhl 

o6ecne'IHBaTh 1111: 

a)" Jl OCT OB e pH O C Tb KaJK)lOro aaperHCTpHpoBaHHOro ax-

Ta; 

6) )lonroBpeMeHHylO C Ta 6 .II n b HOC Tb, HnH 0JlH03Ha'IHOCTb 

xapax_TepHCTHK npeo6paaoBaTeneA; · 

B) C OX p a H H O C T b Bee A pa Hee nony'leHHOil HHljlopMaUHH 

B cny'lae BblXO)la H3 CTPOll n106oro yana HnH BCeA YCTSHOBKH B 

uenoM; 

r) onepaTHBHyJO Jl OCT y n HOC Tb K HaKonneHHbIM Jl8HHb[M 

BO BpeMSI SKCnepHM8HTa. 
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PaCCMSTpHBaeTCll H3MeHeHHe 0TH0WeH!fll s4>4>eKT8 K ~OHy 

npH noab1weHHoli MHoroMepHOCTH. nyTeM yaenH~eHHll 'IHcna napa-. 

MeTp0B, no K0T0pbIM aHanH3HpyeTCll KSlK/100 co6bITHe, HUH nyTeM 

yaenH'IeHHll 'IHcna npeo6pa30BaTenen llllll K0llHP0BSHHll 0/lH0I'0 

napaMeTpa. <PopMyllbl nonaaneHHll OWHQO'IHOli peI'HCTpaaHH nolK

HblX C06bITHli H yMeHbWeHHe 3<1><!>eKTHBHOCTH perHCTpaamx HCTHH

Hb!X co6blTHli /lllll 3THX llBYX cnyqaea n0BbIWeHHll MH0I'0MepHoc

TH 0K83blB8IOTCll HHBapHSHTHbl, npH'IeM OWH601JH8ll peI'HCTpaUHll 

ll0lKHblX co6bITHli 'yMeHbWaeTCll nponopUH0HanbH0 np0H3Be1teHHIO 

BepOllTHOCTell c6oeB ( p q ) ' B TO BpeMll KSK yMeHbweHHe 3<1><l>eK

THBH0CTH perHcTpaUHH HCTHHHbIX co6bITHli nponopaHoHan&H0 ae

p0llTHOCTHoll cyMMe c6oea ( p + q - p q l • 

Llanee HCClleAyeTCll npyroli BH/1 n0Bb!WeHHll MH0I'0MepH0CTH 

H3MepeHHli llllll o6ecne'IeHHll. ll0CT0BepH0CTH HaKonneHHbIX pe3yllb

T8T0B, npH K0T0p0M 0/lHH ll8T'IHK HH<!>OPM8llHH pa3nenlleTCll Ha 

naa. OTllH'IHe 3T0I'0 MeT0/18 38KlllO'I8eTCll 'a· TOM, 'ITO K8lK/lblH 

/18T'IHK BOCnpHHHMaeT He BCIO, a·TollbKO nona11a10·111y10 Ha 

Hero 1rn<l>opMaan10. BaeneHHe nononHHTen&Horo napaMeTpa { H0Me

pa neTeKTOpa) B llAHH0M cnyqae n03B0nlleT cpaBHHTb o6mee KO

llH'IeCTB0 H BH/1 cyMMapHoli HH<l>opMaUHH, nocTynHBWeli OT /lBYX 

HlleHTH'IHbIX /18T'IHK0B. TaKOe yaenH'IeHHe MH0I'0MepHOCTH C0B

MeCTH0 c nornKoli oT6opa coana11a10111Hx BO BpeMeHH co61,1THli C'IKa-

3bIBaeTcll HaH6onee 3<1><!>eKTHBHblM MeT0/l0M nonaaneHHll 3ll8KTpo

M8I'HHTHbIX <l>oH0B {HSBO/lOK) H cymecTBeHHO yaenH'IHBaeT Ha/lelK

H0CTb HaKonneHHblX /18HHbIX. 

ITpennolKeH MeT0/1 yBellH'IeHHll MH0I'0MepH0CTH H3MepeHHll 

38 C'IeT 0/lH0BpeMeHH0ll perHCTpauHH s<l><!>eKTa H,STan0HH0li HH<l>op

M8ItHH, 'ITO noaaonReT xoppeKTHp~BaTb Ha6paHHbie ·11a11111,1e no pe-

3yn&TaTaM K0llHP0BSHHll penepHblX CHI'H8ll0B0 .MeT0/1 K0ppeKitHH 

· xonoa 151 MOJKeT. 3aMeHHTL · npHMeHeHHe · CHCTE!M · cTa6HnH3aitHH 

cneKTP0M8Tp0B npH HeHHTerpan&H0M cnoco6e HaxonneHHll MHOI'O

MepHbIX 11aHHb1x; 

noab!WeHHe MH0I'0MepHOCTH paccMaTpHBaeTCll C T0'IKH 3pe

HHll yaenH'IeHHll H36bITO'IHOCTH K0llHP0BSHHll HSHMeHee noMexoaa-· 
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WHWeHHbIX napaMeTp0B co6bITHll, HanpHMep, H0Mepa neTeKTO

pa. 

Llanee noKa3aHa uenecoo6pa3HOCTb noBbIWeHHll MHOI'0MepH0C-,. 

TH 3a c'IeT perHCTpau1rn He Ton&xo · <l>H3H'Iecxoli · HH<!>opMaUHH 06 

H3y'IaeM0M llBlleHHH, HO H HeCK0nbKHX nononHHTenbHblX caeneimli 

0 C0CT0llHHH annapaTypbl,,0 npoX0lK/leHHH CHI'HanoB qepe3 K0HTpOnb-

Hbie TO'IKH. cneKTP0MeTpH'IeCK0I'0 TPSKTa, 0 HanH'IHH B ST0T 

M0MeHT snexTpH'IeCKOli n0M8XH B ceTH H T.11. 

TaKHM o6pa30M, noBbIW8HHe MH0I'0MepH0CTH ll3MepeHHli - s4>-

4>eKTHBHbIH cnoco6 yaenH'l8HHll 0THOWeHHll 'iHCna 3apeI'HCTpHp0BaH

llbIX HCTHHHblX co6bITHli KO BCeM 3aperHCTPHP0B8l!HbIM. 

B o BT op o ll r n_a Be naeTcll onHcaHHe pll/18 opHr1rnan&HbIX 

cneUH8nH3HJJOB8HHblX ycTpollCTB, paspa6oTaHHblX /lllll npoaeneHHll 

nm:TenbHblX sKcnep11MeHT0B C MSnbIMH 34>4>eKT8MH, - MH0I'0Mep-

HblX aHallH3aTopo_B pe1tKHX COqjl!:THli (MAPC). C 1961 no 1968 r. 

61,mo CK0HCTpyHp0BaH0 10 MH0I'0MepHbIX. aaanH38T0p0B (MAPC-1 

N\APC-10) anll peweHHSI pa3nH'IHbIX q>H3H'l8CKHX 38ll8'I. 

nepBblH MlIOI'OMepHblH aaanH38T0p {MAPC-1) /8/ 6bln H3I'O

T0BneH B 1961 roay, coaepJKan oKono 100 naMn, 30 pene .H HC

non&3oBan B KS'IeCTBe HSK0nHTellll Tenerpa<l>Hblli annapaT CTA-35. 

MAPC-1 61,1~ aayxMepHbIM aHanH3aTopoM - H6Mep neTeKTopa -

aMnnHTyi:ta (6 X 100) '.'" H npeaHa3Ha'Iancll llllll pa6oTbl COBMeCTHO 

C YCK0PHTeneM TlllKellblX HOHO_B Y-310 B TPYllHbIX ycnOBHllX npo

aeaeHHll. aKcnepHMeHT0B Ha BHyTpeaHeM ny'IKe. 

B MAPC-1 61,ma anepa1,1e npHMeHeHa norHKa "an11Haoli .. 

(1 ceK) 6miKHPOBKII nocne npHxoaa coanaaaIDmHx HMnyn&coa no 

HeCKpnbKHM TPSKTSM, 'ITO no3BOnHnO aoaeCTH' ypoBellb peI'HCTpa

UHII qioHOBbIX HMrryn&COB_ ao 1 38 10'18COB. B llHCCepTaUHH noa

'lepKHBSeTCll B8lKH0CTb o6pameHHll nOBbIWeHHOI'0 a·HHMSHHll B 3K

cnepHMeHT8X C M8llb!MH a¢<!>eKT8MH KO BCell HHqiopMSUlIH, KOppe

llHpOBaHHOH no BpeMeHH C OC06b1MH M0Mel!TSM!I: KOHU0M 61IOKHPO

B0K, npHXOll0M He06bI'IHO 6onbWHX HMnynbCOB, _coanaaeHHeM CHI'

Hanoa a HeCKOllbKHX TpaKTSX H T.a. ITpH paCCM0TpeHHH MAPC-1 
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11 11pyr11x MHoroMepHhlX anan11aaTopoB aBTop OTKaaanc51 OT non

po5noro on11can1151 pa5oThl yanoa acero ycTpOHCTBB B nonbay 60-

nee no11po611oro paa5opa OCHOBllhlX oco6e1111ocTefi KB*Aoro a11a

n11aaTopa. 

OnbJT SKCnny 8T8UHII CT A B KB'IeCTBe OCIIOBHOro per11cTpa

TOpa B MAPC IlO/lTBep1111n ero BblCOKYIO nane*HOCTb, KOTOp851 

o5~51CH51eTC51 He TOJibKO KOIICTPYKTl!BHhlM COBepweHCTBOM cepl!HHOro 

np116opa, npowenwero npoaepKy apeMeaeM, 110 11 oco5eanocTbJO 

ero BKnJO'IeH11H •aa ce5H', T.e. ocymecTanea11eM *eCTKOH Mexa

Hll'IeCKOH CllHXpOH1!38Ullllo 

On11caH Tp81131!CTl!pOB8HHblH npllB0/1 K CT A C KOMMYTBTOpOM 

aa KnJO'IaX, co5paHHblX no K8CKOAIIOH cxeMe. 

Lln51 11ay'Iel11!51 OCKOIIKOB neneHH51 B paaaoe apeM51 5bmll ll3-

roTOBllellbl aMnn11Ty11a-aMnn11TYAHble aaannaaTOpbl MAPC-2 11 

MAPC-8 A xA=160 x 160, A xA xA=512 x512 x512. •. 
8 SKCnep11MeJIT8X no 0611apy*el11110 1130MepoB C aHOMaJibHO 

KOPOTKIIMII nep11011aMI! nonypacna1w, B onbJTaX no 11ay'IeHl!IO cnoa

TBIIHOro 11ene111151 1!30TOnOB 102-ro sneMeHTa 11 11pyr11x SKCnep11-

MeHTax np11MeH51lIC51 MAPC-3 '(LlxAxT=2 x512x32). B MAPC-3 

5onbWa51 'IBCTb MHoroMep11ocT11 5bma o5ycnoaneaa Tpe6oaaa11eM 

nane*HOCTII nony'IeHllbJX peayJibTaTOB. Oco6e1111ocTbID MAPC-3 

II BCeX nocnenyJOWllX MHOroMepllblX a11an11aaTOpOB 5bma ynpaBll51JO

maH, nporpaMMIIPYIOW!;l51 ponb MAPC-3, KOTOpbJH ynpaBnHn UIIK

noTpOIIOM II aanaaan pe*IIM_ pa50Tbl Bce_x ycTpOHCTB. 

B MHOrOMepllb!X 113MepeHll51X uenecoo6paa110 Beeb UllK.f/. pa-

50Tbl SKCnep11MeHT8llbHOro 06opy110Ballll51 ycKOpl!TenH, Mexallll'Iec

KIIX ycTpOHCTB npo5HHK8 II T./1. noCTBBIITb B 38BllCIIMOCTb OT UIIK

na pa5oTbl MnoroMepnoro a11an11aaTopa. 

BoapacTa1111e TO'IIIOCTll KOAIIPOB8Hl!51 OCIIOBllblX napaMeTpOB 

MHoroMepnoro a11an11aa ~ s11epr1111 ll apeMeHH - BbJ3b!Bano no-

BblWeHHble Tpe50B8llll51 K CTa611nbHOCTII pa50Tbl annapaTypbJ B Te

qe1111e Mnornx necHTKOB 'Iacoa. B MAPC-4 11 MAPC-6 5bmo npo-

11aae11e110 noab1wea11e MHoroMep11ocT11 11aMepe1111n aa C'IeT per11cT

pau1111 STanOHHblX HMnynbCOB C nocnenyJOmen KoppeKuuen KOAOB 
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OCIIOBHOH l!Hq>OpMau11~. 3aTE!M /lll51 Toro, 'IT05bl STI! ananuaaTOPbl 

Morn11 BbmonnHTb TaKm_e qiy11Ku1111 ynpasne1111H, 5bma paapa60Ta11a 

CHCTeMa anTOM8Tl!'IeCKOH CTa611n11aau1111 xapaKTepHCTHKH cneKTPO

MeTpOB. MAPC-7 11 MAPC-10· HMeJOT s11epreT11'IeCKHe cneKTpo

MeTpbl co CTa6un11aauuen llBYX TO'IeK xapaKTepl!CTIIK. 

On11ca11a CHCTeMa CTa6un11aau1111 xapaKTepHCTl!K MHOroMepHblX 

cneKTpOMeTpOB ( 4-x cneKTpOMeTpll'IeCKIIX Tp8KTOB MAPC-10) no . 
/lBYM TO'IKBM, 11cnonb3YJOWa51 0111111 06m·11n penepHblH renepaTop. 

Ilo1maaaa uenecoo5paanocTb np11Me11e111151 B MHoronaT'IIIKOBbIX MHO

r0Mep11b1X a11an11aaTopax IIOpManbHO aaKpb!TblX n1111eHHblX nponyc

KaTenen. HccnenonaHH51 CTa611n11aau1111 ananoronoro T11na np11senn 

K Bb!BOAY, 'ITO OCIIOBIIOH BKnan B yw11pe1111e 'n11K0B' B nonrospe

MeHHblX SKcnepHMeHTaX BHOCl!T He a5conJOTHa51 Belll!'Il!Ha _q>aKTOpa 

KOppeKUIIII, a OTHO We HIie llBYX .( nonO*l!TellbHOro II OTpl!UaTellbllO

ro) qiaKTopon KoppeKu1111, KOTOphle B cTa611nnaaTopax ananoroaoro 

T11na He paBHbl. 

Ha np11Mepe MAPC-10 noKaaano, KaK nonb1wen11e M11oroMep-

11ocT11 ysen11'IIIBSeT 11a11em110CTb Bhl11ene111151 Sq>q>eKTa OT q>Olla B SK

cnep11Me11Tax no c1111Teay Tpa11cypa11oah1x sneMeHTOB c Z =102,103, 

104, 105 19,lO,lBI. On11cal1bl 5noK-CXeMa II HeKOTOpble yanbl 

MAPC-10 (LlxAxTx F = 4x1000x1000x100), B 'IBCTHOCTII, no-

51CH51eTc51 y1106CTBO paaaoo5paanoro 11cnom,aoaa111151 opura11am,11oro 

ycTpOHCTBa - CXeMbl rpaHHUbl KOAOB, paapa60Ta1111oro cneu11allbllO 

/lll51 MAPC-10 (cM. /17/) •· 0TA0Jlbll0 paccMaTpllB8IOTC51 BOnpOCbl 

norH'IeCKOro nocTpOeHH51 MAPC-10, BonpOCbl 5noKHPOBOK II qiaa11-

POB8lll151 carnanos ynpaane11n51. 

T p e Tb 51 r n a Ba noCBHmena paCCMOTpeHHIO oco6e1111ocTeH 

11a6opa II npeACTasneHl!51 ( BbIBOAa) MHOroMepllblX cneKTPOB. PeaKoe 

ynen11'IeH11e o5~eMa BXOAIIOH Hllq>OPMBUIIH B MHOroMepllblX 1!3Mepe-

111151X no cpaa11e111110 C 0/lllOMepHblMII 113Mepell1!51MII Tpe6yeT 5onee 

Blll!M8Tenb110ro a11an11aa KOlIH'IeCTBB llllq>OpMSUIIII, KOTOpoe MO*eT 

5bJTb nonyqeno OT peallbHb!X /18T'IIIKOB, C y'IeTOM ee ueHHOCTII /lll51 

KOHKpeTHblX SKCnepHMellTOB. ·npoBO/ll!TC51 aHan11a noTO_KOB llllq>Op-
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MBUHH, 'IT0 srnm1eTCSI OCHOB0ii )lllSI Bb16opa HaH6onee UO)lXO)lSIIUeii 

annapaTypbl H MeT0A0B Hccne)l0BSHHSI. lleTeKTOpbl Sl)lepHbIX H3ny.,;. 

qeauii, npHMeHsieMbie B 3KCnepHMeHT8X C MH0I'038pSl)lHbIMH H0H~

MH, M0I'yT o6ecne'IHTb nony'leHHe· )l0 10-12 6HT HmpopMaUHH 06 

SHeprHH '18CTHU, Jl0 8-14 6HT HH,popMaUHH 06 0TH0CHTenhH0M spe

MeHH Il0Il8)l8HHSI '18CTH!lbl, )l0 6-10 OHT 0 HeK0T0PbIX llPYI'HX na

paMeTpax, TSKIIX, KBK MeCT0 nona)lSHIISI 'ISCTl!Ubl, copT '18CTl!Ubl 

II T.)l. CKOpOCTH nocTynneHl!SI coo6mea11ii JlllS! MH0I'HX 3KCnepHMeH

T0B neJKaT B )lH8Il830He HeCK0llbKIIX )leCSITK0B Tb!CSl'I B ceKyHJlY, 

'IT0 06ycnasn11saeT Tpe6osaa11si K nponycKHoii cnoco6aocT11 nepe

JlB'III 1111,jiopMBUIIII BCeM_I! y\ciaCTKSMII cneKTP0MeTpl!'leCK0I'0 TpaKT8 

)l0 106 60Jl. Ha116onee *y3KIIM' MeCT0M )lllSI np0X0JK)leHl!SI Il0T0Ka 

IIH,P.OpMaUHII 0K83blB8IOTCSI K0llllP0BIUIIKII napaMeTp0B II H8K0ilHTe

n11. ITo3TOMy B MH0I'0MepHb.IX 1!3MepeHl!SIX oco6eHHO uenecoo6pa3-

H0 npHMeHS!Tb )lllSI IIH,POpMaUIIII B aHan0I'0B0M Bl!)le ,pllllbTpbl, yc

TaH0BneHHble )l0 K0llllP0BIUHK0B, II )lllSI HH,pOpMSUIIII B u11,jipOBOM 

Bl!Jle - ,PHnhTpbl MelKJlY K0JlHP0BIUIIKSMII II HSK0ill!TenHMH. 

YcTpOiiCTBa nepeMHOJKeHl!ll, AeneHIIH ~ B03BeAeHIIH B CTeneHb 

SMillll!TYA HeCK0nhKIIX l!MnynhC0B /14/_ cneu11,p11'1eCKl!e ,pHllbTpbl 

MH0I'OMepH0ii IIH,pOpMaUl!II B aHanor0B0M Bl!Ae. YHIIBepcanhHOe 

3Ha'leH11e np11 MH0I'0MepHblX 1!3MepeHl!HX M0I'yT HaiiTH noTeHu11anb

Hb1e u11,ppOBble ,PHllbTpbl - CXeMbl cpasHeHHH K0Jl0B, 

ITp11 Cl!SITIIII MH0I'0MepHbIX cneKTp0B n3yqaeMble paCnpeAene

HHH IIHTeHCHBH0CTeii co6hlTl!ii B o6naCTII ,Pll31!'1eCKIIX napaMeTp0B 

38MeHSIIOTCSI Ha6opoM 'll!Cna 0TC'leT0B B 06nacT11 H0BblX napaMeT

poB - .napaMeTp0B sneK.TPll'leCKl!X l!MnynbC0B f - HeCyIUIIX BCIO 

none3HYIO HH,pOpMBUIIIO 06 11ccneAyeMbIX HsneHl!SIX. 

8 TpeTbel!: rnase IlOAp06Ho paCCM8Tpl!B8IOTCH xapaKTepHbie 

IICKaJKeH11S1, np11cymne T0llbK0 MH0I'0MepHblM cneKTpaM, B o6naCTH 

Tpex 0CH0BHblX ,jiopM8llbHbIX napaMeTpos: H0Mepa AeTeKT0pa (.Q), 

8MilllHTYJlb1 HMilynbca (A) II BpeMeHH (T). 

CyMMapHOe HCKBJKeHHe MH0I'0MepHblX cneKTp0B CKll8Ab1B8eT

CSI 113 AeficT_BHSI ·uoMeX II own6oK, B03HHK8!011lHX Ha ABYX B8JKHeii_; 

WHX 3Tanax Ha6opa MH0I'0MepH0I'0 cneKTpa! a) KOAIIP0BBHl!e HH-
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,jiopMaUHII no 0TAenhHbIM napaMeTpaM 11 6) ocymecTsne1111e nor11-

'leCKoii onepau1111 OT6opa co6hlTllii AllSI 0K0l!'laTenbl!0I'0 38Il0Ml!ll8-

llllSI. Pacc~aTpl!B8IOTCSI 11a116.onee IIHTepeCHbie, TaK. ll83bJB8eMble 

CTPYKTypllbie' HCK8lKelll!SI MH0I'0MepllblX cneKTp0B, K0T0pbie npl!BO

)lSIT K Ae,popMSUIIII nosepXH0CTH 11n11 06'beMa np11 ABYXMepHbIX 11n11 

TpeXMepHblX .113Mepemrnx. CTpyKTypHbie IICKaJKeHl!SI cneKTp0B A xA 

H3-38 per11cTpau11n 'pe38HbIX' HMilY~bC0B, 113-38 K0He'IHOii 3,p,peK

Tl!BH0CTI! npnMeHS!eMbIX cxeM C0BilaAemrn, CTpyKTYPHbie HCKaJKe

HHSI cneKTp0B A xT 113-38 HenoCT0SIHCTBa 'lKIIBOI'O' speMeH11, H3-38 

Heo6XOAIIMOCTII 38Tp8'111B8Tb BpeMSI Ha npeo6pa30B8Hl!e SMilllllTYAbl B 

'll!Cno, CTPYKTYPHbie IICKalKeHl!SI 113-38 'npoc'leTOB', CTPYKTYPHbie 11c

KalKeHIIS1, np11cym11e MH0I'0MepHbIM aHan113aM, B K0T0pbIX 0AHIIM 113 

napaMeTpos BbICTynaeT J!0Mep AeTeKTopa (ll), - AaneKo He non

Hbiii nepe'leHb pa_CCM0TpeHHblX HCKaJKeH11ii. 

Ha 0CH0BSHIIII aHan113a HCKaJKeHl!fi MH0I'0MepHb!X cneii:TpOB 

AenaJOTCSI cneAYIOl!lHe BbIB0AbI: 

a) llnsi coxpaHe.HHSI pa3peweH11si, K0Topoe 06ecne1111sa10T AaT

'IIIKII napaMeTp0B B cnyqae CHSITIISI MH0I'0MepH0I'0 cneKTpa, xapaK

Tepl!CTIIKII K0)lllp0Bl!lHK0B A0nlKHbl IIM8Tb n0BbI!lleHHYIO nHHeiiH0CTb, 

T0'IH0CTb K0AIIP0BBHIISI H CTa611nhHOCTb BO BpeMeHn no cpasaeHl!IO 

co cnyqaeM CHSITl!SI 0AH0MepH0I'0 cneKTpa. 

~) llmi yMeHb1118HIISI CTPYKTypHbIX IICKBJKeHl!ii BIIAB Hen11Heii

H0I'0 CABIII'8 BAOllb. II!3p8M8Tpa cpeAI! pa3nH'IHbIX Tlln0B K0Allp0B

IUHK0B II BCn0M0I'aTenhHbIX· ycTp0iiCTB, BX0AS!llll!X B ,pyHKUIIOHanh

HYIO 6noK-CXeMy K0HKpeTH0I'0 MH0I'0MepH0I'0 8H8ll1!3a, A0lllKHbl 6bITb 

Bb16paHbl Te, xapaKTepl!CTHKH K0T0pbIX MIIHl!MBnbH0 38B!!CSIT OT 

napaMeTpoB, BX0)lHl!ll!X B )l8HHbllt MHOI'OMepHbllt aHallH3, 11n11 OT 

llPYI'IIX 06m11x nepeMeHHb!X sen111111H. 

s) lln~ ycTpaHeHl!H KpaeBb!X s,ji,peKTOB - HCKalKeHl!lt Ha, rpa

HIIUBX )ll!ana30H0B no napaMeTpaM, oco6eHHO no napaMeTpy T -

norn11ecKasi: 6noK-cXeMa A0nJKHa y'IIITblBSTb 11n11 coxpaHHTb HeH3-

MeHHbIM 'JKIIBOe" BpeMH per11cTpau1111 BO sceii MHOI'OMepHoii 06-

nacT11 aHan113a. 
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r) l-lcKa)!{eHl{5I MH0I'0MepHbIX cneKTp0B BO MH0I'0~. 3aBliC5IT 

QT. Blina MHOI'OMepHOH liH,j)OpM~Ulill, nocTynaromell Ha BXon aHanH

aaTopa, T.e. OT caM0I'0 cneKTpa, KOT0phlll Heo6xonHMO aapeI'liCT-
/ 

pHp0BaTb. nosToMy CH5ITHe xapaKTepHCTliK MH0I'0MepH0I'0 aHanH-

aaTopa C onHHM Blln0M BX0nHoll liH,j)OpMaUIIH, Hanp11Mep '6enoro 

. cneKTpa', He M0JKeT naTb K0nli'leCTBeHHb!X KOS,ji,j)HUl!eHTOB HCKa

JKeHl{5I npyroro MH0I'0MepH0I'0 cneKTpa. 3To nonlKH0 6b!Tb Y'ITeHo 

npli K0ppeKTliP0BaHlili MH0I'.0MepHoll !iH,j)OpMaUlili C Il0M0inb!O U3BM 

nyTeM BbI6opa TaK0I'O Blina aTanoHHOll liH,j)OpMaUlili, K0Topa5I non

qepK!iBana 6M .11cKalK8Hli5I, npHcymne CHliMaeM0My MH0I'0MepH0My 

cneKTpy. 

B 3aKnro'leHne Il0Ka3aHo, 'ITC BbIB0nHbie ycTp0l!CTBa, npliMe

H5IeMbie nnSI BbIBona MH0I'0MepHbIX naHHbIX, nonJKHbl ocnanaTb cne

u11,j)11'1eCKHMI{ CB0HCTBaMH, rnaBHb!MI{ 113 K0T0pb!X 5IBn5IIOTC5I: a) 1{3-

6HpaTenbHOCTb, K Hali6onee cymeC.TBeHH0il 'laCTII liH,j)opMaUlill B 

C0'leTaHHII C B03M0lKH0CTblO He BbIB0nliTb l{nl! .. 3aTeHl{Tb' ,j)OHOBYIO 

'laCTb HH,j)OpMaUlili I{ 6) Il0BbIWeHHa5I T0'IH0CTb B0Cilp0!i3BeneHli5I 

MH0I'0MepH0I'0 anpeca B C00TBeTCTBIIH co cnoco6oM Ha6opa HH

,j)opMau1111. CnenyeT TaKJKe Y'lliTbIBaTb Tpe6oBaHH8 Harm!J:IH0CTH 

npencTanneHH5I MH0I'0MepHb!X naHHbIX, coanaHl!e nnnroaHI{ ofrheMHOCTH. 

B 'I e TB e p TO ll I' n a B e o6ocHOBbIBaeTCll Bb16op 0CH0BHO

I'0 peI'HCTpaTopa Uli,j)poBoil CliCTeMbl AH- 16000 nnSI na6opaTOPHO

I'0 H3M8PliTenbH0I'0 ueHTpa. AHanH3 Il0T0K0B IIH,j)OpMaunn, y'leT 

Hali6onee cymeCTB8HHbIX HCKaJKeHHll, oco6eHHOCT1i Bb!Bona MH0I'O

MepHb!X cneKTP0B noKa3bIBaroT, 'ITC BbI6paHHblll OCH0BHOll HaKOilH...: 

Tenb liH,j)OpMalllill B HaH60nbwell CTeneHli ynoBneTB0p5IeT Tpe6oaa

Hli5IM MH0I'0napaMeTp0BblX 3KcnepHMeHT0B nsi:P, onHaK0 BX0nHbie 

H BblX0nHbie ycTpollCTBa HYJKnaroTC5I B pa3BIITl{I{ Ii ueHTpanHaaUlili, 

OcHOBHb!Mli H3MeHeHH5IMI{ nepaoHa'lanbH0il CTPYKTYPbl ueliTpa 

SIBnSiroTCSI cnenyromHe: 

a) coanaHne nynbTa ynpaaneHli5I H3Mep11TenbHhlM ll8HTp0M; 

6) BBeneHHe .,j)yHKUl!li ynpaBneHH5I 3KCIIE!pl!MeHTOM, yCK0Pl!TeneM 

c hOMOWb!O ycTpollCTBa ynpaaneHll5I AH-4096; 

12 
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a) nepeHeCeHne UeHTpa T5IJK8CTH Ha6opa liH,j)OpMaUlili C Bxon

HbIX 6nOKOB, l!Bn5IIOinliXCll 'laCTblO aBT0H0MHb!X CT0eK AH-4096, 

Ha ueHTpan11aoBaHHbI8 BX0nHhl8 6n0Kl11 HMerom11e co6CTBeH-

Hbl8 peI'HCTpbl, 6noKII IlHTaHlill I{ T.n. I 'ITC noaao-

nSieT B8CTll o6pa6oTKY 0'lepenH0I'0 co6b!Tll5I BO BpeMll aan11cn 
- - . 

B naMl!Tb npenh1nymero co6hITllll. 

ITpoaeneHHe MH0I'0MepHb!X 1!3~epeHlill Ha ueHTpanH30BaHHb!X 

axonHhlX 6noKaX Il03B0nl!eT He T0nbK0 0TC0pT!ip0BaTb liH,j)OpMaUli!O 

B aHan0I'0B0M Bline, . HO Ii, aaK0nlip0BaB ee B 'IHCno; ocymeCTBl{Tb 

,j)Hn_bTpaUlilO B Uli,j)poBOM Bline H T0nbK0 nocne 3T0I'0 o6pa30BaTb 

MHOI'OMepHblll anpec peI'liCTpauH·li. 

OnHCaHhl cnoco6hl ,j)HnbTpaU11li MHOI'OMepHoll l!H,j)opMaUHll B 

aHan0I'0B0M H Uli,JipoBO_M Bline. 

CneuH,j)n'leCKliM Blin0M ,j)HnbTpaUHli, Hnli o6pa60TKII MH0I',0Mep

H0ll l!H,j)OpMaUHH B aHanOI'OBOll ,j)opMe, l!BnSieTCl! aHanor0B0e YM

H0JK8Hlie, neneHlie, cnoJKeHne Hnli B03BeneHlie B CTeneHb BX0nHb!X 

BenH'lliH - napaMeTp0B sneKTPH'leCKliX l!MnynbC0B. 

BhmOnHeHHe MaTeMaTl{qeCKliX nel!CTBl!ll Han napaMeTpaMI! B 

HeK0T0pbIX cny'la5IX Il03B0nl!eT aaMeHliTb CH5ITlie nByXMepHbIX pac

npen•neHnll OT nByx nepBH'IHh!X napaMeTp0B Ha6opoM onH0MepHO-. 
I'0 cneKTpa OT onHoro H0B0I'0 napaMeTpa, 5IBnll!OWeI'0Cll H3B8CT-

H0ii: MaTeMaTli'l8CK0il ,j)yHKU!i8ii: nBYX nepB0HaqanbHbIX, 'ITC M0JK8T 

cymeCTB8HH0 YM8HbW1iTb TpeoyeMblll o6'beM naMl!TH. 

nonpo6Ho pa36Hpa!OTCll sneKTP0Hl!bie CX8Mbl Bbin0n11eHHll oc

H0BHbIX MaTeMaTH'leCKHX n eilCTBl!ii: Han aMnnH·TynaMII HMnynbC0B, 

pa6oTaromHe Ha 0pHI'HHanbl!0M npliHUUne, npennoJKeHH0M aBTO

poM 1141• CpaBHl!BalOTCll CX8MbI, 0CII0Bal!Hbie Ha noTeHUllP0BaHHli 

BpeM8HH0I'0 0TpeaKa, nponopUli0HanbH0I'0 norapli,j)My BbIX0nHoll 

BenH'll!HbI, C cxeMaMH nony'leHIISI aMnnHTYnbI Bb!X0nH0I'0 HMnynb

ca, nHHeii:H0 3aBHC5IW8I'0 OT np0!i3BeneHHll linli 0TH0W8Hllll aMnnH

Tyn ·HeCKOnbKliX BX0nHhlX HMnynbC0B, ITpnaonuTCll pac'leT ow1160K 

Bbin0nHeHUll MaTeMaT1i'18CKl!X neilCTBl!il npu noMomu · paccM0TpeH-

Hb!X CXeM. 
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Tip11 · pewea1111 · pa3nll'IHbIX 3ai:ta'I no copTnpoaKe n o6pa6oTKe 

ABHHbIX MHoroMepaoro aHann3a a umppoaoli qiopMe 'IBCTO B03HHKa

eT He06XOAllMOCTb cpaBHllTb ABB 'lllCna, ABB KO.eta. K Han6onee pac

npocTpaHeHHbIM BllAaM cpaBHeHHSI OTHOCSITCSI: a) ycTaHoaneane pa

BeHCTBa nnn HepaaeHcTsa .ctayx KOAOB H 6) onpe.cteneHne 3HaKa pa3-

HOCTH ABYX 'lllCen. BTopoli Bil.ct cpaBH8HllSI KOAOB MOJKeT llMeTb 

6onbwee 3Ha'lemie, HO cxeM_bI ~ero peann3y10m11e, o6bI'IHO cnoJKHbI. 

Tipe.ctnoJKeHa nor11'1eCKa.11 cxeMa onpe.cteneHIIH 3HaKa pa3HOCTII MelKAY 

ABYMSI 'IIICnaMH, 3an11caHHblMII B Il0311UIIOHHb!X CIICTeMaX C'111cneH11.11, 

pa60Ta10ma.11 noCTOSIHHO II noTeHUll'anbHO, 6e3 KBKHX-n1160 KOMBHA 

113BHe. CxeMa HMeeT MOCTOBYIO CTpyKTypy II COCTOIIT 113 HeCKOnbKIIX 

OAIIHBKOBbIX '1eTbipexnon10cHIIKOB (no OAHOMY Ha KBlKJtbIH pa3pHA), 

KaJKAbiil: 113 KOTOpb!X Bb!IlOnHHeT norH'leCKYIO onepau1110: 

- -
d

1 
=<a

1
ACc

1
lv(b

1
Aa

1
lv(b

1
Acl 

r.cte d I= l 11n11 0 - Bb!XOA ,'leTblp'exnon10cH11Ka -Toro pa3p.11.cta, 

a I ' b i = 1 l!nll O - :3HB'leHHe i -Toro pa3pH.cta: cpaBHIIBaeMbIX 

KOAOB,· C I = d I - I= l 11n11 0 - Bb!XOA '1eTb1pexnon10cH11Ka 6onee 

Mna.ctwero paapH.cta ( i - I l -

Mo.ct11¢11u11poaaHHa.11 cxeMa onpe.cteneHHH 3HaKa pa3HOCTH KtonOB 

An.II cny'la.11, Kor.eta 113Me!{.11eMblH KOJt cpaBHIIBaeTCSI C HeH3MeHHt1M, 

~paHHWIIMCSI B .ctonroapeMeHHOM 3anoM11Ha10meM ycTpOHCTBe, Hanp11-

Mep, Ha6paHHblM Ha TyM6nepax, Ha3BaHa CXeMOH 'rpaHIIUbl KOAOB'. 

CxeMa 'rpaHIIUbl KOAOB' np11MeH.11eTCSI .ctn.II o6pa30B8IJIIR 'rpaHHU' 

Ull!ppOBbIX "OKOH' .ctn.II 3a.ctaHIISI BpeMeHHbIX IIHTepaanoa, .ctn.II ycTa

HOBKII TO'leK CTa611n113au1111 xapaKTepHCTIIK' MHOrOKaHanbHblX llHqipo

BbIX cneKTpOMeTpOB II T.A. 

nanee paCCMOTpeHbl MeTOAbl II cxeMbl Bblll'OJta MHOrOMep-

Hb!X .ctaHHbIX. Bonbwoli 061,eM ll3n11waeli HH!pOpMaUllll II cnOlKHOCTb 

BOCnp11S1TllSI 'lenoBeKOM MHoroMepHblX CTpyKTyp - ABa rnaBHblX qiaK

Topa, onpe.cten.1110m11x oco6eHHOCTH npe.ctCTaaneH11.11 11 BbIBO.cta MHoro

MepHbIX .ctaHHbIX Ha nnqipone'laTaromne ycTpoil:cTaa, rpaqinKonocTpo

HTenn, ocu11nnorpaqia'lecx11e a Jtpyr11e aneKTPOHHonyqeahle Tpy6xn. 
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Pa3pa6oTaHHhie 1mljipone'laTa10mne ycTpoil:cTaa ne'laTa10T .ctaoli

Hoil: Hnll TpOHHOil: a.ctpec B COOTBeTCTBllll C pa36HeHHeM naMSITH npll 

Ha6ope, HCKnIO'leHa ne'laTb Hyneit B cTapmux' pa3pH.ctax, npHBOAHTCH 

ABYXMepHblli cneKTp, Hane'laTaHHblli MeTOAOM unqipoaoil: MSTPllllbl 

Ha ABYXUBeTHOH' aneKTpon11wymeli MaWHHK0 3UM-26M. 

BbIBOA MHoroMepHOH HH!pOpMB!Illll Ha aneKTpOHHonyqeBble Tpy6-

KH OTnH'laeTCSI B03MOlKHOCTblO reHepll'.p.OBaTb KOA "ace e.ctHHllllbl' 

B BbIBOAHMblX Mna.ctWHX pa3pH.ctaX TeX KaHanoa, r.cte COJteplKHTCSI 

llH!pOpMBllll.11 a 6onee CTapmHX pa3pHAaX. 3To no3 BOnHeT Ha6nro

AaTb H30MeTpll'leCKHe H3o6palK8HIISI KaHallOB C Mal!hlM COAeplKaHH

eM Ha BblpaBHeHHOM !pOHe ,KaHanoa c 6onbWIIM co.cteplKaHHeM. nn.11 

BbIBOAS MHOrOMepHbIX .ctaHHhlX 6b!ll pa3pa60T8H OpllrllHBnbHblil: JtByX

KOOpAHHaTHblil: CaMonnceq 1161 no3Bon.11iom11li BeCTH BbIBOA ABH~ 

HhIX co cKopocTblO 10-20 KaHanoa B ·ceK np11 apeMeH11 nepeJMe

,llleH11.11 nepa Ha MBKCllManbHOe pacCTOS!Hlle nop.11.ctKa 1 cex. 

TI SIT a SI r n a Ba CO.cteplKHT anrop11,TMbl CJKaTll.11 MHOrOMep

HOil: 11HqiopMaII11n npn ncnonb30BaH1111 U3BM itn.11 ueneA MHoroMep

Horo aHan11~a. Hcnonb30BaH11e U3BM no3aon.11eT ocymecTBHTb cJKa-

Tile IIH!pOJ:)MBIIHH MeTOAB!'{H "hardware,, H "software" · TSKH~ 06-

pa30M, ~TO Bpe.M.11 Ha OTbICKaH11e a.ctpeca pa3MemeHHSI C06b!TIIA 

,OKa3bIBBeTCSI MHIJIIMBnbHbIMo Tip11MeHeH11e U3BM n03BOnS!eT yae

n11'1l1Tb MHOrOMepHOCTb aHan113a HHTeHCHBHbIX C06hlTHA . AO COTeH 

M11nn110Hoa KaHanoa np11 ape':ieHa per11cTpaun11 nop.11.ctKa 1 M11nn11-

ceK)'HAhI. nn.11 pemeHHSI 8TOil: 3a.cta'IH npe.ctnareeTCSI KOMnneKCHoe 

ynnOTHeime IIH!pOpMaUHII Ha Tpex CTBAIIHX. 

n~pBa.11 C,TaAIISI - nepeKOAHpoaaHHe no OTAenbH,bIM napaMeT

paM C y'leTOM IIH!pOpMaUHOHHOil: 1136bITO'IHOCTII KSlKAOro coo6meH11.11. 

BTopa.11 cTa.ctli.11 - accou11aTHBHbIA Bhl6op 'l_acT11 11.H¢opMaII1111, npe.ct

CTaBnS1101IleA HHTepec .ctn.11 aKcnep11MeHTaTopa, y'leT rpynnoaoro 

11na CIIMMeTpll'IHOro pacnonoJKeHIISI IIH!pOpMBUIIH B MHOrOMepHoil: 

o6nacTH. BTopa.11 CTBAIISI HOPMHpyeT KOAhl B COOTBeTCTBIIH C 061,e

MOM na~sn:H ll3BM, B KOTOPYIO, 11.cteT HHTerpanbHOe HaKonneHH~ 

''IIICna OTC'leTOB .. OAIIHBKOBbIX' C06bITHil:. TpeTb.11 CTBAHSI - ynnOTHe-
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HHe HHcf,opMallHH, Y'IHTbIBaJOmee CTaTHCTH'l8CKHl1 xapaKTep Haxan-
. . 

nHBa8MblX .naHHblX, noaBonsi10mee_ yMeHbWHTb pa3pS!AHOCTb naMSITH 

.nnsi HaxonneHHH nyTeM BBe.neHHH norHKH He 6eaycnoBHoro, a ne

poaTHOCTHoro xapaxTepa .no6aBneHHH o'!epe.nHoro oTc'leTa. B_,.xa

'!eCTBe npHMepa nepB0I'O BH.na 'c)KaTHH' npHBOAHTCSI anropHTM 
. I 

nepeKOAHPOBSHHSI a.npeca aMnnHTYAHOI'O pacnpe.neneHHSI H3 _6000 

KaHanoB B. 4000_ KaHanoB, aHanOI'H'IHbllt no KOH8'1HOMY peayn&TaTy 

cnexTpy. Ha6HpaeMOMY C nOMOillblO KOAHPOBIIIHKa C 'H3M8JU18Mb1M 

HaKnOHOM'. 

no.npo6Ho pa36HpaeTcn acconHaTHBHblA cnoco6 HaKonneHHH 

ASHHblX C TO'IKH 3p8HJISI B03M0)KH0CTH llpHM8H8HHSI ero .nns Ha6opa 

MHOI'OMepHblX cneKTpOB. 

floKS3aHo, '!TO CHMMeTpHH, a TaK)Ke rpynnoBolt xapaKTep MHoro

MepHblX pacnpe.neneHsll, nonyqaeMblX B axcnepHMeHTax c T~enbl

MH aoHaMH, .nenaeT MeTo.n 'Bbl6opa aoH'_ 11aH6onE:e no.nxo.nHillHM. 

Bb!BOAHTCSI _cf,opMyna, CBH3b1Bal0Ill8H MSKCHMan&ayJO pa3pSl.[IHOCTb 

. BXO.[IJlblX KO.[IOB c 'IHCnOM o6pameHHl1 K _naMHTH, cnoco6oM pa36He

HHH, pa3pSIAHOCTblO H'!8l1KH naM51TH -H 'IHCnOM rpynn BXOAHblX KO

.[IOB. 11cnon&30BaHH8 M8TOA8 pa3M81l18HHH B H'!8AKe naMSITH 'ISCTH 

BXOAJIOI'O xo.na n03BOnHno yMeHbWHTb' 'IHCno • o6pameHHlt K naMH-

TH no CpSBHeHHIO co BC8MH APYI'HMH H3B8CTHblMH H3 nHTepaTypbl 

MeToi:iaMH .no MHHHMyMa, Tax, Ha npHMepe .ll3BM E3CM-4 ·no

xaaaHo, '!TO ripH ABOAHOM o6pameHHH K O3Y (4K 51'188K no 48 paa~ 

PHAOB) MaKCHMan&Hbllt BXOAHOlt KOA M0)K8T HM~Tb 20 pa3pSl.[IOB 

npH ycnoBHH Ha6opa ero B 128 ~pOH3BOllbHblX 30HSX no 32 KSHa

na B Ka)K.[IOlt, 

Ilo.i:t C'leT 0.[IHHSKOBblX ·co6bJTHJ1 OTBOAHTCH ·24 .[IBOH'IHblX pa3-

pHAa, B cny'la51X, Kor.na CKOpOCTb nocTynneHHH .ASHHblX n03BOnH

eT yBenH'IHTb BpeMH p8I'HCTp811HH .no 8-x 06pall18HHA K naMSITH,· 

npH TOM )1(8 paa6H8HHH - Ha 30Hbl . MaKCHMSllbHaH pa3pHAHOCTb BXOA

HblX KOAOB MO)K8T 6b1Tb yBenH'l8H8 .no 26. 

Ilpe.nnaraeTca anropHTM peanHaallHH peaepBa naMSITH nyTeM 

.CYMMHpOBaHHSI He BC8X cci6blTHA, nrina.na10111HX B KaHan, a TonbKO 
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H8KOTOpblX 1 ·no BepOSITHOCTHOMy _38KOHy. BepOSITHOCTb peI'HCTpa

llHH SIBnsieTCSI. 'cf,yHKIIHeli TO'IHOCTH, C KOTOpoii_ Tpe6yeTCH 3H8Tb 

'IHC~O co6~iTHli, nonaBWHX B_ ASHHblH KSHan. B KS'leCTBe_ apryMeH

Ta BbJCTynaeT 'IHCno aapeI'HCTPHPOBSHHblX STOM KaHane OTC'l8TOB. 

Ilpe.nno)KeH. MeTo.n nceB.nocnyqalinoli Bb16opKH, 06ecne'IHBa10-

mHli MHHHManbHYIO owii6xy, KOTOpblH Y'IHTbIBSeT CTSTHCTH'leCKOe 

pacnpe.neneHHe npHXO.[la co6b!THH B KaHan1,1_ no BpeM8HH B SKCUe

PHMeHTe. AnropHTM uoa~onsieT, HMeH, HanpHMep, 9 paapHAOB B 

Sl'lelixe USMSITII, 'HSKOnHTb' 2 17 
co6bJTHii, UpH'18M uo~aaaTenb N 

MO)KeT 61,1Tb oupe.neneH no cf,opMyne: 

M2 M 
N ~ ( -2- + M l t.. 2 ' 

r.ne N - 'IHCno UOCTyUHBWHX HS BXO.[I C06bJTHli, M - 'IHCno aape-

I'HCTpHpOBSHHblX co6b!THli. 

OCHOBHbl8 peayn&T8Tbl AHCCepTallHH CBO.[ISITCSI 

K cne.ny10meMy: 

1. PaCCMOTpeHo H8CKOllbKO M8T0.[10B nOBbJW8HHSI MHOI'OMep-:

HOCTH HCCne.noBaHHSI peAKHX co6b!THH AnH o6ecne'!eHHSI .QOCTOBep

HOCTH peaynhTaTOB sxcnepHM8HTOB; 

2. Paapa6oTaHO ceMeHCTBO MHOI'OM8P')'.h1X aHanH38TOPOB pe.QKHX 

co6hITHli (MAPC-1 - MAPC-10) AnH sxcnepHMeHTOB c TSl)KenhIMH 

HOHSMHo 

3. IlpeAnO)K8Hbl M8TOAbl H sneMeHTbl CTa6HnH38UHH. MHOI'O

rpaKTOBblX cneKTpoMeTpOB. 

4. -npeAnO>K8Hbl opHI'IIH811bHbl8 cuoco6bl H CX8Mbl ocymecT

BneHHSI M8T8M8TH'leCKHX A8HCTBHH C SMUnHTYASMH_HMUynbCOBo 

5. npoaHanH3HPOB8Hbl xapaKTepHble BHAbl HCK8>K8HHH MHOI'O

MepHbIX cneKTpOB H cuoco6hl HX YM8HbW8HHSI, 

6. IlpH Henocpe.QCTBeHHOM y'laCTHH 8BTOpa C03.Q8H H3MepH

TenbHbIH. UeHTp na6opaTOpHH Sl.[lepHblX peaKUHH O1-HIH Ha OCHOBe 

cepHl!:Ho:ro aHanH38TOpa AH-16000. HaMeHeHbl uporpaMMbl H pe

>KHMbl pa6oTbi AH-16000 C y'leTOM cueuHcf,HKH ero HCnOn&30B8HHSI 

B sxcuepHM8HTaX C TH>KenbJMH HOHaMH. Paapa6oTaH KOMnnexc 

BblXOAHhlX ycTpol!:CTB -AnH Bb!BOA8 MHOI'O~epHblX AaHHbIX, 
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7. 011eHeHO KOnH'18CTBO H noTOKH HHc!>OPMBllHH B MHOrOMep-· 

HblX 8KCnepHM8HTaX, noKa3aHhl CTene!Ib H36hlTO'IHOCTH KO.tlHPOBa

HHSI OCHOBHbIX napaMeTpOB H B03MOJKHOCT& 'cJKaTHSI' HHc!>OpMaUHH. 
. -" 

· 8. Ilpe.t1noJKeH1,1 anropHTMbI aaKonneHHH c noMOIIU,IO USBM 

MHOrOM8pHI,IX .ttaHHbIX, Y'IHTbIBBIOmHe HeCKOn&Ko· BH.QOB H36b!TO'I

HOCTH perHCTpHpyeMOil HHc!>opMallHH. 

9. B1,1ae.t1eaa c!>opMyna .ttJil:t no.ttc'leTa MaKCHMaJI&Hoil pa3psr.tt

HOCTH BXO.QHblX KO.QOB, KOTOpbi8 MoryT 6bITb HaKonneHbl accOUHa

THBHb~M cnoco6oM IIf MeTO.tlY 'a1,16opa ::ion'. 

10. Ha annapaType, pa3pa6oTaanoil no npe.ttnoJKeHHIO u npu 

y'laCTHH. aBTOpa, npoBe.QeHbl 8KCnepHM8HTbl no CHHT83Y 8JI8M8HTOB, 

B pe3yJµ,TSTe KOTOpb!X B. na6opaTOpHH SI.QepHblX. peaK!lHil H.CC_ne.QO-

BaHbl aneprHH a - HSnytieHHl:t u nepuo.tta nonypacna.tta 5 H30TO-

noa i02-ro aneMeHTa c MaccaMH 252-256, 103-ro sneMeHTa c 

MaccaMH 256 H 257 H 104-ro sneMeHTa C MaCCOH 260'. 

B 1rncToi:tmee apeMi:t Ha aToli .annapaTy:pe ae.QyTci:t aKcnepHMeH

TbI no CHHTe3y H H.QeHTHc!>HKallHH a -aKTHBHbIX H30Tonoa 105-ro 

aneMeHTa. 

MeTO.QbI H annapaTypa .ttni:t MHoroMepnoro ananHaa, paapa-

60TaHHb1e aBTOPOM, HCnon&aoaam1c& B 8KCnepHM8HTaX. no Hccne.tto

BaHHIO MeXaHlf3Ma npS!MblX SI.QapHb!X peaKllHH H peaK!lHH .QeneHHSI 

l:t.Qep no.ct .QOHCTBHOM TlilK0nbIX HOHOB. 

3Ha'IHTen&Hasr 'laCTb MaTepHanoB .QHCCepTallHH .QOKna.QbIBanac& 

H o6cyJK.ttanac& Ha 6 H 7 BC8COI03HblX KOHc!>epeHllHl:tX no SI.ttepaoi!: 

pa.ttuoaneKTpOHHKe a MoCKBe (1964 11 1967 rr.) 113, 141, Ha M0lK.tlY

HapO.QHblX CHMnos11yMaX no SI.QepHOH pa.t111oaneKTPOHHKe B .llpes.tteHe 

(1965r.) /3/, a Ilpare (1967 r.) 141, a Ilap11;e (1968 r.) 11 ony6-

nHKOB~Ha a BH.Qe CTaTei!: 11 npenpliHTOB /2,6-1 2 , 15,18/. 
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