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!,lccne,n;oB8HH6 O,ll;H01!8CTHl!Hli1X COCTOHHHH crpep11qeCKHX !,! ,llecpop

L!HpOB8!1HblX H,n;ep 38Tp8rHB86T MHOrO B8lKHblX qlH3Hll6CK!,!X !,! M8TeMa

TH1!6CKHX npo611e1/I/. IlOHHTHe 0,llH01!8CTHl!HblX COCTOHHHH IIIHPOKO 

npHM6HH6TCH B H.n;epHOH <pH3HKe npH TeopeTHl!6CKOM OilHC8HHH T8KHX 

qlH3HtieCKHX npouecCOB K8K peaoH8HCHb16 pe8KUHH, peaKUllH nepe,ll8tIH, 

d.,. - H fi - pacna,n; ll T.,n;. YpoBHH aneprllii H B01IH0Bbl6 q,yHKUllll 

O,ll;HOtI8CTl11!HblX COCTOflHHH ucnom,syJOTCH ,ll1Ifl OilHC8Hl1H Hl13K01IeJK8ll{l1X 

B036yJK,ll;6HHhlX COCTOfllillll crpepHtieCKHX H ,n;erpopMHpOB8HHblX H,n;ep Hon

pe,lleneHHH p831IHl!Hb1X xapaKTepHCTHK CTPYKTYPhl fl,llpa (CH1I0Bble \PYHK

UHH, aHeprHH CBH3H H T.,n;.)/2/. 

B M8T6M8THl!6CKOM acneKTe HCC1I6,ll;OB8HH6 0,ll;HOtI8CTl11!HblX COCTO

HHHU CBO,llHTCfl K peweHHIO yp8BH6Hllii lllpe,n;Hurepa C onpe,n;eneHI!blMH 

rpaHUl!HblMH yc;noBHHMH. B KOHKpeTHhlX c;nyqaHx Mhl HMeeM ,n;eno C 

Tpy,n;HOll npo6neMOll H8XOJK,ll;6HHH co6CTB6HHblX peweHHll CHCT6Mbl CBfl38H

HhlX ,n;Hct,rpepeHUH81ILHblX ypaBtteHHii. 

B8lKHhlM opy,n;HeM HCCJI8,7{0B8HHH 0,llH01!8CTHl!HhlX COCTOHHHI'! B H,n;

pax flB1Ifl!OTCfl npflMhle peaKUHH nepe,n;aq11/3/. 0THOCHTenLH8H npoCTOT8 

M8X8HH3M8 3THX peaKUHii, xapaKTepHhl6 oco6eHHOCTH HX yrnoBoro pac

npe,n;eneHHfl H 3H8preTHl!6CKOH 38BHCHMOCTH Il03B01Ifl!OT Cp8BHllT61ILHO 

npOCThlM nyTeM H3B1I6KBTL cneKTpOCKOilH1!6CKYIO HHcpOpM8UHIO O KOHKpeT

HhlX ypOBHHX H,n;pa. 0,llH8KO npoCTOT8 TeopeTHtieCKOro 0Ill1C8HHH peaK

UllH nepe,n;aq11, KBK npBBHno, CBH38H8 C 001ILlliHM tIHC1IOM np1161IHlK6HHH 

K8K npH Bbl6ope qlH3HtI8CKOH MO,ll61IH, T8K H npH HCil01IL30B8HHH MBTe

MBTHtieCKHX M6T0.7{0B peweHHH YK838HHOH 38,7{81!11, B H8CT0Hll{ee Bp6Mfl 

p83BHThl aonee nonHhle M8T0,7{hl HCC1I6,ll0B8HHH npHMhlX p68KUHH (M8TO,n; 

HCKBllt6HHhlX B01IH (Ml1B), M8TO,n; CBH38HHhlX K8H8JlOB (MCK)/4/. 

UeJILIO H8CT0flll{8H ,ll;HCCepTBUHH flBJIHeTCH HCC1I6,llOBBHHe o,n;HOl!8C

THl!HhlX COCTOHHHH B ccpepHtieCKHX H ,ll6qJOpMHpOD8HHhlX fl,n;pax KBK B 06-
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nacn1 CBH38HHLIX COC'.l'OHHl1il, T8K 11 B uenpepblBHOM cneKTpe (KB8311-

CT8U11O118pHble COCTOHHliH). ilpe,linO:Kelllil HO1Jh!e MeTO.l.\hl pellleH11H ypaB

ue1rnil ,Lim! O,l(HO48CTli4Hh!X BOnHOBLIX (flyHKL\Uiil. (MeTO)I lilTypMa-JillYBliJinH, 

uenpepblBHblLi auanor MeTO.l-\8 H:&IOTOHa). nonyqeHH8fl 1iHrlJOpM8U11H 06 

O,l(liO48CTll411blX COCTOHHliHX 11cnon:oayeTCH npli llCCne,n;OB8Hllli pe8KL\11Li 

nepe.n;aq B cipep11qeCKl1X Ii ,l(eqiopM!ipOB8liHblX HAP8X .tl paMK8X MeTO;D.OB 

HCKaiiCeHHb!X BOnH II CBH38HllblX K81!8JIO.tl. ldMeeTCH xopowee cornacue 

·reupeTH4eCKIIX peayn:&T8TOB C ::mcnep11MeUT8Jibllb!Mli ,ll8HHh!M11. 

Al1CCepT8L\llfl COCTO11T 113 Tpex rnaB II ,n;Byx npHJIOiiCettaiil.. 

llepBaH rnaBa ,n;uccepTaL\lill nocBm11eua 11ccne,nOBau1110 o,nuoqac

TH4HLIX COCTOHHIIH II npHMblX peaKUIIH nepe,llaq B cqiep11qeCKIIX n,npax 

/5-8/. Oua uaq11uaercH c odaopuoro 11anoJ1temrn reop1m npH-

MblX peaKUllil ne pe,naq ( § I)• ilpllOJ!llllteHHH, IICilOJib3yeMble B npaitTll

qecKIIX pacqeTax peam-11111 nepe,i.\a'l, ,llem1TCH 11a ABe rpynn1,1: nepBaH 

CBII3clll8 C uexaHl13MOM peaKL\1111, BTOpan - co CTPYKTypoii H8'l8JlbHO

ro II KOHe'lHOro COCTOHHIIH H,nep. UepBaH rpynna npu6n11•ett11iil. np11-

Bena K BO3HIIKIIOBettmo MeTO,ll8 IICKalKeHHblX BO]IH ll MeTO.l-\8 C.tlfl38HHLIX 

K8H8JIOB. 

Hccne.n.OBan11e peaKUlfli nepe,naqJ,1 " uacTOHl!leil ,llllCCepTau,rn oc-

uoBano ua 3TliX MeTO,llaX. BTopaH rpynna 11p116nnliten11il OTHOCHTCH K 

qiopMtJl8KTOPY peaKUllli nepe,na'lli, KOTOpuii onpe,llenaeTCfl K8K HHTe

rpan nepeKpbi'.l'l!H BOJIIIOilblX tj}yHKUHil COCTOHHl1.H H8'l8]!I,HDrO Ii KOHe'l

HOro H,llep 11 BKJJ!O'l8eT B ceoa 11lltJ)OpM8U11lO O CTpyK'rype H,1.iep. 

B § 2 B paMK8X OOOlI04e'lHOro raMlfJII,TOl!li8H8 C oc•raTO'lHh!MII 

B38loJA!01ieHcTBllflMli IlOJij'leHL] yp8BlleHl1H H8 cl)opMqJ8KTOpbl peaKUli11 ne

pe,na'l. B p8CCM8TpllB8eMLIX B8p118HT8X ti JI~epHbln MO,Lien:&Hblll r8Mllnb

TOHl1811 BK]l[046Hbl OC'.1'8TO'lHLle CHnhl ABYX TliHDB; I) cunu, O6ycnoB

neHHble napH!:JM B38>1MO)leilcTBlleM JJ.BYX HyKnDHOB H8A Mar11'leCKHM oc-
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TOBOM, 2) Cllnbl, CBH3b1BB!Ollllle OAHO'l8CTll'lHble CTenenu CBODOAU B8-

ll6HTHOro HYKllOH8 C KO1IlleKTIIBHLl14 ABlllKelrneu OCTOBa. B OCiOIIX cny

'lBHX OCT8TO'!Hble cr,mu npllBO,llHT K CJ.IEllllllBBHIUl OAHO'l8CTH'lHblX oCiono

tl6tlHblX KOHqiHrypauRll ll AnH p8,llH8n:&HOli tlBCTII qiopMqJ8KTopa nonytia-

6TCH CIICT6M8 CBH38HHblX ,llll(pqiepeuuuan:&HLIX yp8BH6Hllll H8 COOCTBeH

HOe 3H8'l6Hlle. 

B § 3 paccMBTPHBBhlTCH paanuttnue np.11Cin11JKeHHue cnoco6h! pewe

HHH ypaBHen11ll na qiopMqJ8KTOpbl. Eon:&lllllHCTBO H3 HIIX OCHOB8HO H8 

paanOllt6Hllli qiopMqJ8KTOpa no nonHOMY ua6opy c583HCHLIX qiyHKU11ll. B 

KOHKpeTHblX BU'lllCneHliHX npHXO,llllTCH orpBHHtlHBBTI,CH KOHe'lUblM t!HC

llOM tllleHOB paanoxeHRH. B CBH311 C STHM TO'lHOCTI, peaynuaTOJ3 38-

BHCHT OT Bbl6opa 6B3HC8. B no,nOOHblX IlO,llXO,ll8X ,nna KBXAOH qJH3Htle

CKOtt 38,lt8tlll cy111ecTByeT CBO!l H8HC5onee OilTHMBll:bHUK Bbleiop 68311CHLIX 

$YHKU11ll. B ,llllCCepTBUHH B KB'leCTBe T8KOro uaCiopa WYHKUHll npe,llnB

raeTCH IICilOll:b30B8TI, 68311CHUe qiyHKltllH 38,llBtlH illTypMa-lHyBHnna, 

KOTOpble oCinB,zt8!0T PHAOM npeu1,1ymecTB no cpBBH6HHIO C BOnHOBLIMII 

qiyHKU14HMH ocu11nnHTOpHciro IlOTeHUHBnli H IlOT8HUH8na C8KCOHa-By,llC8. 

rnaBHb16 ,ltOCTOHHCTB8 qiyHKUHll lliTypMB-iHYBHllllfl 38KlllO'lBIOTCH B TOM, 

'ITO OHII O6paay10T nonuull AHCKpeTHUli ua6op 6a3HCHLIX qiyHKUHtt, HMe..; 

lllllllH npBBHn:&Hoe BCHMHTOTHtl6CKO8 nOB6,ll6HHe' {B COOTB6TCTBlill C 

Tpe60B8HHHMH qJH311'leCKOtl 38,ll8'1H) .tl rpBHHtlHOI! oonaCTH ,ll6HCTBHH no

Teuu11ana. 

B K8tleCTB6 KOHKpeTHoro np11noX8HIIH npe,llnOli6HHOro M6TO,ll8 pa

meHHH ypBBHeHHH HB (pOpMqJSKTOpbl p8CCM8TpHBB6TCH peaK{.\Hfl 

" 2 Ca (p,,d) ~jea . 9TB p68Kl\HH 6una HCCne,llOB8H8 B paCioTe/9/' 

r,lle B K8tl6CTB8 683HCHblX ~YHKUHll HCnon:&3OBBnHCI, BOllHOBble ~YHKUHII 

c~epHtl6CKOro IlOT6HUHBll8 CBKCOHB-BYAC8j npH STOM YtlHTblBBllHCI, TBK

ze COCTOHHHH cnnomHoro cneKTpB. 0AHBKO CTBHJJ,8p,THb16 M6TO,llbl ,ltll8-

roHBJIH38UIIH MBTPHU H6BO3MOXHO 11enocpe,nCTB8HHO Hcnon:&3OB8TI, ,nna 
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COCTOHHHH cnnomHoro cneKTpa. qT06bl CB8CTH aa,naqy K 061,1qH0My 

BHAY, HCnon1,ayeTCH npH6JIHlK8HHOe pa36HeHHe HHTerpanOB Ha CYMMbl 

no KOHeqHblM HHTepBanaM 3HeprHH. Tor,na npHXO,l{HTCH KOHTPOJIHPOB8Tb 

He TOJibKO CXO,l{HMOCTb pemeHHH ,l{JIH p83JIHqHl,IX npe,neJIOB o6peaaHHH 

Ha6opa CBepxy, HOH CXOAHMOCTb no HHTepBaJiaM 3HeprHH. B1,16op lK8 

M8HbWHX HHTepB8JIOB, qiopMailbHO yBeJinqnBaromnn TOqHOCTb onncaHHH, 

npHBOAHT K 0,l{HOBP8M8HHOMY YM8Hbill8HHIO B8JIHqHHbl K03W<QlillH8HTOB npH

Meceli, COOTB8TCTBYID~HX 3TOMY HHTepBaJiy, a pa6oTa C MaJiblMH K03ip

wm.(H8HT8MH - npaKTHqeCKH CJIOJ!tH8H aa,naqa ,l{8lK8 ,ll;Jlli COBp8M8HHblX 

3ml. 

B AHCcepTaUHH noKaaaHo, qTO, HCnOJib3YH 683HC illTypMa

JlHyBHJIJIH, peaynbTaTLI pa60Tbl/9/ MOlKHO nonyqnTb c ropaa,no M8HbIDH

MH 38Tp8TaMH pacqeTHOro BP8M8HH H 6onee Ha,neJKHblM cnoco6oM. 

HeoOXO.llHMO T8KlK8 OTM8THTb, qTo npHM8H8HH8 6aanca illTypMa

JlHyBHJii!H Il03BOJIH8T 06o6mHTb H3B8CTHYIO II well depth . 11 npoue,nypy 

(no,nrOHKa rny6HHbl HMN). 'AettCTBHT8JibHO, c OAHOli CTOpOHLI, Mb! MO

lK8M CqHT8Tb napaMeTpbl cpeAHero noJIH ~HKCHpOB8HHbl!rn H H8liTH co6-

CTB8HHbl8 3HaqeHHH aHeprnn. C ,npyroii CTOPOHbl, MOlKHO 6p8Tb 3KCil6-

PHM6HTaJibHLl6 3HaqeHHH 3Heprnn, TOr,na napaMeTp rJiyOHHLI noT6Hl.\H8-

na 6yA6T HrpaTb POilb o6o6~eHHblX co6CTB8HHblX 3HaqeHHll. 

B KaqecTB8 BToporo npHMepa paCCM8TpHB88TCH peaKl.\HH cpb!Ba'• 

C yqeTOM KOilJI8KTHBHblX B036YlKA8HHll H,ll;pa- MHlli8HH (§ 5). PacctiHTaHu 

WOPMW8KTOpbl H ceqemm p68Kl.\HH s.2a:_ (d.,p) ezs-.3 . IlOK83aHo, 

qTo ceqeHH8 peaKl.\HH nepe,naqn C yqeTOM HenpHMbIX nepeXO,l{OB (KOil

JI6KTHBHblX B036yJK,l{8HHH Mpa-MHill8HH) qacTHqHo BLlpaBHHB88TCH H 

yBennqHB88TCH no 80COJIIDTHOH B8illiqHHe. 8TOT 3~W6KT HBJIH8TCH .no

BOJibHO o6~HM, noCKOilbKY B aunJIHTYAY npHMblX nepeXOAOB .naroT BKJI8,l{ 

K8K napunanbHbl6 BOilHbl BHe H,npa, T8K H BOilHbl Ha ero IlOBepXHOCTH, 

npomeAWHe qepea 31J/ql8KTHBHLl8 6ap1,epbl, B TO BpeMH K8K B aMnilHTY.ztY 
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HenpHMblX nepeXOAOB AB IDT BKna.n TOJibKO napunanbHbJe BOi!Hbl , . .nomeA

WH6 .no noBepXHOCTH HAP8/IO/. 

!AaJIOiK8HHLl8 M8TOAbl nccne,noBaHHH O,D.HOHYKJIOH,Hb!X peaKuni-i ne

pe,naq MOlKHO C ycnexoM npnMeHHTb H AiIH peaKUHH nepeAaqn ABYX 

HYKiIOHOB. 

B § 7 rn. I ,nnccepTau~rn npe,nnoiKeH MeTo,n pewemm ,ZJ.Byxqac-

THqHott aa,naqa Ha OCHOB8 6aanca lliTypMa-J!HyBHJIJIH. B paccMaTpHBae

MOH MO,nenn HCI10Jlb3Y6TCH npHOJ!HiK8HH8 HyJieBoro pa.nnyca B3aHMO

,l{8MCTBHH Me)J(,l{y npOTOHOM H l.\8HTpOM Mace .l\BYX nepe,ll8Hl!blX HeilTpO

HOB, qTo 1103BOilH6T nccne.noBaTb peaKUHID nepe.naqn B p8MKaX Knac

TepHOii Mo,11ena. <IJopMwaKTOP peaKuv.n nepeAaqn onpeAenHeTcH HHTerpa

JIOM nepeKpLITHH ,l(ByxqaCTHqHOl-t BOJIHOBOM qiyHKl\HH C qiylll<UUeli, onn

Cb!B8IO~etl OTttocnTe111,Hoe ,nBniKettae ABYX tteliTpo110B B TpHTOHe. TTpn 

peweHHH ,llByxqacTnquoil aa,naqn OKa3blB8eTCH BalKHhlM yqeT np1rn-

unna Ilayirn. ITpn aTOM MaTeMaTnqecKrui cTpyKTypa aa,n.aqn 

npno6peTaeT CJIOlKHbIR BH,l{ CHCTeMLI CBH38Hl!LIX HHTerpO,l\H<i}ljle-

peHUHai!bHblX ypaBHeHHR • B par.max ttamero I10,l{XOA8 t OCHOB81i110ro 118 

HCilOJib30B8HHH oaanca LlTypMa-JJHyBnJinH, MLI HMeeM ,11eno C CHCT8MOll 

anreopa11qecKttx y paBttettnli c N ,llononttn1•eJ1bHhlMH ycnoBHHMH, r,11e 

J\I - qncno 38HHTblX otionoqeq1mx COCTOHIIHH. rl ,l{HCCepT8l.\HH npeA-

]10lK6H npOCTOH H 3,jAJc'8KTHBHLIH MBTO;IJ, pellieHHH CHCTeM!l anretipanqeCKHX 

ypaBH8HlfH C ,l\OI101!HHTe1lbHbJMH ycnOBHHMH, COOTBeTCTBYIDll(HMH yqeTy 

npHHUHI18 naynn. T8KiKB Ha OCHOBe !tOHKpeTHLIX pacqeTOB noKa3aHO, 

lfTO KOMilOHeHTLl, COOTBeTCTBYIOl!IH8 .l\BYX'l8CTHqHbJM COCTOHHHHM 11enpe

pb1BHOro cneKTpa • cpaBHHMbl C TeMH, npH KOTOPHX 0,llHa qacTlll(a HaxO~HT

CH B CBH3aHHOM COCTOHHHH. yqet KOMIIOHeHTll ,nByxqaCTHqHLIX COCTOHHHR 

B neni,epuBHOM cneKTpe npirnen K ycTpatteHHIO tteljlnaaqec1toro yana 

BOJIHOBO~ IJlYHKUMH, nonyqeHHOrO B pa6oTel91. B KaqecTBe KOH1tpeT-

11oro npHiIOiK8HHH M8TO,l{8 B ,llHCCepTaUHH npnBe,l{eHbl pacqeTbl qiopM-

7 



r}/aKTOpOB .II C8'l8H11li peaKU.llll 4'0~ { (, p) 4-z:a {6" 18 
11 O(~p) O. 

IloKa3aHo, 'ITO, XOTH yrnonue pacnpe.zteneHl1H cnado 'lyBCTBl1T8JlbHbl 

K Mamrn KO3ip(plll.ll18HTaM CM8llll1BaHl1H, adcomoTHhle Ce'l8Hl1H np11 3TOM 

cy111ectB8HHO !leHRllTCR ( 4-5 pa3 B CTOpOHy ynyqmeHHH TeopeTH'le

CKl1X. OilHCaH11li C 3KCnepHM8HTaJioHblMl1 AaHHb!MH). 

BTopaH rnana .ztl1CcepTaUllH IlOCBH~eHa llCCJie.ztonaHllID O.ztHoqac

Tll'lHb!X cocTOHHHli n .zter}/op11.11ponau~1,1x H.ztpaxlII-I4/. .l(JIH on.11caHHH 

cpe.ztHero IlOJIH .zter}/opM11pOB8HHOro H.ztpa npHMeHH8TCfl noTeHn.11an 

CaKCOHa-By.ztca. B § l .zt8HHOii rnaBbl BBO.ztHTCfl IlOHflTl1e rj/OpMr}/8KTOpa 

peaKUHH nepe.zta'lH Ha .zter}/OpMHponaHHblX H.ztpax. IToKaaaHo, 'ITO HMe

eTCfl npoCTqH CBH3b-ipOpMip8KTOpa C O.ztHO'laCTl11IHOH-BOJIHOBOH r}/YHK

nuett, pa.ztHaJioHaH qaCTb KOTOpoit HBnHeTCH perneHH8M CHCT8Mbl CBH-

3au11ux .ztHqxpepennuanoHblX ypaBHeHHH H8COOCTB8HHO8 3H8'l8Hl18. Paa

Hble cnoco61,1 HBXOllt.zteHHH pemeHHH'CHCT8Mbl CBH38Hbl (KaK H B cnyqae 

cr}/epH'l8CKHX H.ztep) C paanollteHHeM BOJIHOBOH r}/yHKUHH'nO p83Jll11IHOro 

po.zta Haoopau 6aaucttux r}/YHKUHli. Hau6onee H3BeCTHble 6aa11cu - OO6-

cTBeHHble ipyHKUHH OCUHJinHTOpHoro noTeHUHana H cipepH'leCKoro no

T8HU118Jl8 CaKCOHa-Byica. 

BOJIHOBble ipyHKUHH OCUHJIJIHTOpHoro nOT8HUH8Jia HM8IDT Henpa

BHJlbHOe (He COOTB8TCTByromee Tpe6OB8Hl1HM ipH3H'l8CKOH aa.ztaq11) 

aCHMnTOTH'leCKOe noBe.zteirHe • .l(HCKP8THblii na6op BOJIHOBIDC ipyHKUHi1 

cipepuqecxoro IlOT8HUHana .CaKCOHa-By.ztca HBJIH8TCH HellOJIHblM, a no

nblTK8 BKJIID'leHHfl HeripepblBHOro cneKTpa npe.ztcTaBnHeT co6oli O'l8Hb 

CJIOJKHyro 38.ztaqy. B,CBH3l1 C YK83aHHblMH- TPY.ztHOCTHMH·B·HaCTOHIJ!8H 

.ztHCCepTal.\HH, .ztJIH perneHHH 38.zta'lH TaKllte npe.ztnaraeTCH HCnOJib3O]3_8Tb 

083HC illTypMa-J!HyBHJIJIH. 

.I:! § 2 npoBe.zteH anan.113 peaKUHH i.s-11 g>i-i { t(, p) :IS-5" Sm : " : .. 
Ha OCHOBe, ll8l'O.zta CBSl3a.HHWC KaHB./IOB. HeOOXO.ztHllO • orMe

THTo, 'ITO OH sisnsietcsi Oonee· oO111H11, ~eM uetO.zt ucxa-
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lltBHHblX BOJIH. MeTO.zt HCK8llt81IHblX BOJIH npeTeH.ztyeT H8 OilliC8HHe 

Tonoio rpopMu yrnonoro pacnpe.zteneHHH .zt.11wr}?epettn11anoHhlX ceqen11tt. 

B .ztHCcepT8U.llH Ha OCHOBe KOHKpeTHblX-pacqeTOB, npone.zteHHblX .ztnH 

pe ~KUHH /.S-1,/ ,J l'h { cl_, )3) 16:5'" .,_)h,., noxaaaHO, 'ITO MCK COBMeCTIIO, 

C MBTO.ztOM p83JIOllt8HHH no 083HCY lliTypMB-JIHYBHJIJIH nO3BOJIH8T nony

'lHTb .ztHipr}/epeimuanonue ce1IeHHH, xopomo cornacyID111uecH c aKcnep11-

MenTanoHhlMH .ztaHHhlMHue TOnbKO no qiopMe yrnoBoro pacnpeAcneHHH, 

HOH no a6conroTHOH BeJIH'lHHe. 

HeCMOTPfl ua 6OJiblJllle .ztOCTOHHCTBa 086HC8 lllTypi.rn-JIHyBHnJIH, 

ero HCnOJib3OBaHHe l1M88T H8.ztOCT8TOK, hpHCYIJ!Htl B0O0ll!8 MeTo.zty paa

liOJK8Hl1H no 083HCHblM ipyHKUHHM. KaK yl!te OhlJIO YK838HO Bbllile, B KOH

KpeTHblX pac'leTaX npHXO.ztHTCH orpaHH'lHB8TbCH ·xoHe'lHblM 'lHCJIOM 

qneHOB paanoJKeHHH. Iloarouy .ztallte npH cauoM Y.ztB'lHOM Bbl6ope oaau

ca Mbl ne B COCTOHHHH OU8HHTb BKJia.zt' OT6pomemmx qneHOB p83JIOJKe

HHH B peayilbTaT ~H3HqeCKOH 38)t81IH. B CBH3H C 3THM BO3HHKaeT 

neo6XO.ztHMOCTb B paapa6OTK8 H npHM8HeHHH 6onee COB8pill8HHblX MeTo

.ztOB H anropHTMOB 1IHCJI8HHOro peilleHHH aa.zta'lH. 

HenpepblBHblH ananor MeTo~a HoIDTOHB, ycnemno n~HM8HH8Mb1H K 

pemeHHro lllHpOKoro xpyra aa.ztaq/15/, B TOM 'lHCRe H aa.zta'l H8 COOCT

B8HHble 3Ha'leHHH, npe.ztcTaBJIH8T .ztOCTaTO'lHO nepcneKTHBHyro OCHOBY 

AJIH paapaooTKli Tpeoyeuoro anropHTMa. 

B per}/epHpyeMOH .ztHCCepTaUHH npe.ztJIOllt8H MeTOA pernenm1 CHCTeMbl 

CBH3allHblX AHqxpepeHUH8JlbHblX ypaBHe-HHH ua co6cTBeHHOe 3Ha'leHHe 

Ha OCHOB8 nenpepblBHoro ananora MeTO.zta HoIDTOHa. YKaaaHHblH MeTO.zt 

noaBOJIHeT nony'lHTb r}/opMqJBKTOpbl peBKUHH nepe.zta'lH C BUCOKOH CTe

neHbID TO'lHOCTH BO nceli O6JI8CTH ABliCTBHfl nOTeun.11ana. STO o6CTOH

T8JibCTBO npe.ztCTBBnHeTCH B8CoMa CJIJ!8CTB811Hb!M npH HCcne.ztoBaHHH 

pea~~HH no.zt6apoepni.x nepe;1ta1I. B .ztHCCeporauu'u Ha ~-cnone HenpepuB

Horo ananora MeTO.zta HoDTOHa Bbl'lHCJIBHbl ~OpMipaKTOpbl H ceqenHH 

~; f 
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TI01rnaa110, qTQ ceqeHHll, BblqHCJJeHHll6 B paMK8X MCK C HCilOJJb30B8-

ImeM 118lllli!X cpopMqJ8KTOpOB, nyqll!e nepe,l.l8IOT (j_JyHKU.lilOH8JJI,HYIO 38Bli!Cl1-

MOCTf> OT 3Hepr1rn H8Jl6T8IOIJll1X qaCTllll\, qe1,1 ceqemrn, nonyqeHHbl6 C 

IlOMOIJ\f>IO J1lvlli, 

TpeTbll rnaBa ,l.ll1CCepT8U.llH IlOCB!llJl6H8 llCCJJ6,l.lOB8HHIO o,1111oqac

Tlil4HblX ItB831i!CT8U.H0118pHhlX COCTO!lHlllii ccpepll46CKHX ll ,l.leqiopMl1POB8HHUX 

!l,l.le/16,17/. 

l13B.6CTHO, qTQ J,[CCJJe,l.lOB8Hlle !tB83llCT8U.llOH8pHblX (pe30ll8HCHUX) 

COCTOHHllil npe,l.lCT8BJJH6T coOoM rop83,l.l0 Oonee CJJOiKHYJO 38,l.laqy, qeM 

38,11848 H8XOiK.l(ellllH CBH38HllblX. COCTOHHlli1;•·'9Tll Tpy,l.lHOCTll Q{j'I,JICHl!l}TCl! 

TBM; 4TO KB83llCT8U.llOH8pHble COCTOHHllfl H8XOAHTCH B o0JJ8CTll IlOJJO

iKllTeJlf>HhlX 3H6 prllti ( Henpe phlBHOrO cneKTpa) ll o6JJ8,l.l8IOT onpe,l.leJJeH

HOii lllllplmoii. 

B ,l.lllCCepTau.uH npeAnaraeTCH pe111ettlle aaAaq11 onpe;n.eneHHH 

KB83llCT8U.HOH8pHblX COCTOHHllii K81{ 38,l.laqll Ha COC>CTBe!JHble 3HaqeHHH. 

Tor,l.lB pe30!18HC!lble COCTOHHllll COOTBBTCTBYJOT p6lll6HllllM ypaBH6Hllll 

lllpe,l.lllHrepa C onpe,lleneHHh!Mll rpairnqHI,IMH ycJJOBllllMll. 

B nepBOM naparpacpe H8CTO!!IJ\6ll rJJ8Bbl AHCCepTaU.llll pe30H8HCHbl6 

COCTOHHllll llCCJJe,l.lyIOTCH B p8MK8X f<._ -M8TpllU.U/IB/. B 3TOM cnyqae 

ypoBHll 3Heprllll pe30H8HCOB COOTBeTCTBYIOT IJOJIIOC8M /:?_ -MaTpli!U.bl. 

IlpMJJOJKeHO lj_J830BOe ypaBH6Hlle ,l.lJJH /:?_ -MaTpllU.bl Ill ero pell!eHlle 

Ilpll onpe;n.eneHIWX rpaHllqHbJX ,YCJIOBllHX, COOTBeTCTBYIOIJ\HX KB83llCTa

U.HOH8pHhlM COCTOHIIHHM, Ha OCHOB6 HenpepblBHoro 8H8JJOra MeTO,l\8 

Hf>IOTOH8, T8Kl1M nyTeM H8M,l.l6Hbl ypOBIIH 3HeprHH H np1rne.n;emrne umpH

Hbl pe30H8HCHUX COCTOHHHil, 

B cne,l.lYIOU\HX naparpacpax TpeTr,eil rnaBu ,l.l11ccepT81lllH npe,l.lna

raeTC!l pemeHHe 38,l.laqH Ha KB83HCT8U.HOH8PHble COCTOHHHH B p8MK8X 

10 

K' -M8TPllllbl/I9/, lllllpllHbl pe30H8HCOB B npe,l.lJJOiKBHHOM IlO,l.lXO.n;e 

onpe,l.leJJHIOTCH llHTerpaJJf>HOli cpopMyJJoil, OJ!ll3KOil K l13BeCTHOii cpopMy

JJe ~em6axaf20/, TIOK838HO, qTo 3TB cpopMyna ll,l\6HTllqHa llHTerpanr,

HOH cpopMyJJe EpeiiTa/19/, np11qeM Bbl6op qiopMyJJbl ,l\JJH onpe,l.leJJe!lllll 

WllpllHbl 38BllCllT OT IIOpMllpOBKH BOJJHOBOH cpyHKU.llH RB83HCT8U.l10H8pHO

ro COCTO!!HH!l. 

B RaqeCTBe KOHKpeTHOro np11Mepa B ,l\l1CC6pT8U.Ul1 paCCM8TpHB8-

IOTC!l KB83llCT8U.li!OH8pHb16 COCTOl!Hll!! ccpep11qecKUX 11 ,lJ.ecpopMllpOii8!1HblX 

l!,lJ.ep. Ha OCHOB8HHll npoBe,l.leHHblX pacqeTOB M l1X cpaBHeHH!! C a11ano

rMqHbJMH BblqllCJJ6Hl1HMH MOiKHO c.n;eJJ8Tb.BblBO,l.l, qTo npe.n;JJOiKBHHblil B 

,l\lWCepT8U.l1ll MeTOA H8XOJK,l.l6fi,llll 3HeprHH H lllllPHII pacnB,llB IlO,l.l68pr,ep

HblX KB83llCT8U.l10H8pHblX COCTO!!Hllll ,l.l8eT ycToiiqHBble peayJJf>T8Tbl Ill 

YA06eH ,l.lJIH peaJJl138U.l1H H8 SBM. Tipe,l.lCT8BJJH6TCH npllBJl6K8T6Jlf>HblM 

IlpllM6HHTf> p83BHTblH M6TO,l\ ,l.lJl!l llCCJJ6,l.lOB8Hllll IlpOTOHHOil p8,l.lll08KTllB

HOCTll, d-. - pacna,l.la H HefiTpOHHblX CllJJOBUX WYHKU.Hii. 

B Ilpl1JJOiK6HHll l K ,l.lllCC6pT8U.HH IlO,l.lpOOHO H3JIOJK6Hbl M6TO,l.l H 

anropHTM pemeHHll CllCT6Mbl CB!!38HHblX ,l.lHcptlJepeHU.ll8JlbHblX ypaBH6Hl1il 

u:.1 
(x) + ( 'J{l(" (x)-;;) ~. (x) = -L J( .. (X) ~ (x) 

i=tj J 
C rpattaqHbJMH yCJJOBHRUH 

?J. r o J = u. (oe) ~ o 
I I 

( i = :t, :2,, ••• IV) 

Ha OCHOBe HenpepuBHOrO 8H8JJOra M6TOA8 Hf>IOTOH8. Ilpe,l.lJJaraeMbl~ 

anropHTM pe8HH30B8H B H8IlllC8HHOil Ha ~OPTPAHe nporpauue, KOTO

py10 MOXHO npHM6Hl!Tf> Henocpe,l.lCTBeHHO, B qaCTHOCTl1, Ha,SBM EBCM-6 

H M8WHH8X c~c. IlaKeT nporpaMMU H on11caHH!! H3JJ0~6Hbl B pa6oTel121. 
B npHJJOX6HHH II ll3J!OiK6Hbl M6TO,l.l H anropHTM pemeHl18 ~aaoBo

ro ypaBHeHHH ,l\JJ!l R -MaTpnu.u Ha ocHoBe HenpepuBHOro aHanora 

M6TO,l.l8 Hf>~TOH8. 
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B~aaKnDqeHl111 nepeqKC1IHDTCH OCHOBHble peaynLT8Tbl, nonyqeH

Hble B ,l\11CC6pT8ll1111: 

I. llCC1!6,l\OB8Hbl O,l\HoqacTHqHb16 COCTCHHHH H P68KUHH 0,1\Ho-·n 

ABYXHYK1IOHHIDC nepe,ttaq-B c~epKqecKKX HAP8X. B p8MK8X o6onoqeq

HOll MO.l{61IH C yqeTOM OCT8TOqHbJX B3811MO)letiCTBl1ii noK838HO, qTo 

p8,l\1181ILH8H qacTL O,ltHOqacTHquoll B01IHOBOll ~YHKU11H HB1IH6TCH peme

Hl16M Cl1CT6Mbl CBH38HHblX AHiW.Jepemurnm,HblX ypaBU6H111l_ C onpe,n;eneH

HblM11 rpaH11qubJMH ycnOBHHMH H8 8CKMIITOTHK6. Ilp6,l\1!0l!t6H 3~6KTHBHblll 

M6TO,l\ peweHHH YK838HIIOH 38,l\BqH C np111,1eueu11e1,1 oaa11ca IIITyp1,1a

R11yBl11!1IH. IlpHM6H6HHe 6aa11ca l11Typ1,1a-R11yBH1!1IH Il03B01!111!0 nonyqHTL 

np8Bl11ILHOe 8Cl1MilTOTHqecK06 noBe.n;eH11e ~OpM~8KTOpa p68KU1111 nepe

,n;aq11 n pemKTL npo6neMy yqeTa B1IHHHHH nenpepblBHoro cneKTpa. 

Ilpe,tt1IOiK611Hbll\ MBTO,l\ 11Cll01IL30B8H T8KJt6 npH 11CC1!6,l\OB8Hl1K p68KU1111 

.l\BYXHYK1IOHHblX nepe,l\aq. B KaqecTBe KOHKp6THoro npH1IOl!t6Hl1H M6TO,l\8 

Bblq11cneHbl ~OPM~8KTOpbl 11 ceqeHHH pe8KU1111·0,l\HOHYK1IOHHblX nepeAaq 

"t (p/ct'J 'H(a 11 
53(k (~p]s~~ , a T~KJC6 ~opw~aK-

TOpbl 11 ceqeHHH .l\BYXHYK1IOHHUX nepe,n;aq 1/0(!a ( ( p). ~cq 11 

16 Q { f/jJ}tzo B p811K8X 148TOAOB KCK8:16HHblX B01IH (l,IIABLH 

CBH38Hlll-lX K8H81IOB (MCK) • 

2. !Accne.l{OB8Hbl OAHoqacT11qH1,1e COCTOHHKH K p68KUKK O,l\HOHYK-

1IOHHblX nepe,n;aq B ,l\e~op1,111pOB8HllblX H,l\pax. B p8MK8X 06061l\6HHOll 

MO,l\61111 Eopa 11 MOTT61ILCOH8 IlOK838HO, qTO p8,l\1181ILH8H qacTL OAHO

qaCTl1qHOH B01IHOBOK ~YHKUKH ,l\6~0PKHPOB8HHOro H.l{p8 T8KJC6 HB1!H6TCH 

peweH11e1,1 Cl1CT6Mbl CBH38HHblX ,l\KqxllepeHU1181ILHblX YP8BH6HHll C onpe,l\e-

1!6HHblMl1 KP86BblMR ycnoBHHll11. ~1IH pemeHKH YK838HHOll 38A8ql1 T8K 

xe, KaK 11 B rnaBe I, npe,l\naraeTca-weToA paano:iceHHH no 6aa11cy 

IIITyp1,1a-lKYBl11!1IH. 0,l\H8KO B ,l\8HHOll r~aBe npeAneraeTCH T8KJte 

6onee TOqHblll M6TOA pemeHl1H 38,l\aq11 - uenpepblBHblll 8Hanor 116TOA8 

HLDTOH8. B KaqecTB6 KOHKP6THblX npK1!0Jt6HKll paccq11T8Hbl ~PM~8KTO-
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pu 11 ce'!eH11H O,l\HOHy1rno11nb1X peaKu11t1 nepe,l\aq • ,,f171 ( d,p) 3';.. 

238?( (~ 0 23.,,'21 / 238 2( t ~p) .z 3g2( 11 u2W(~pJ1.?$'W 

B p8MK8X MBT0,!1;8 CBH3811IlhlX lt8H81!0B (11lCK). ViM66TCH xopornee co

rnac11e TeopeT11qeCKl1X ceqen11A C 3KcnepHM6HT8BbHblM11 ,l\BHHLlMH. 

3. l1ccne.40BBl!bl o,n;noqacT11qm,1e KB83HCT8l\HOH8pHble COCTOHIH1H 

c(lJepH'IBCKHX n ,l\B~OpM11poBBHHhlX H.l\BP B paMKBX ilJopMHJI11h1.1a R - H · 

K - M8Tp1111. 3a,l\aqa onpe,l\ene1rntt 1rnu3ucrau1rnHapHhlX cocTOHHllil 

ctopMy1I11pOB8l!8 K8K 38,l\Bqa 118 COOCTBBHHOe 3H8'161!116, KOTopaH pe

lll86TCH C TIOMOl!(b!O nenpepblBHOro ananora MBT0,/\8 HblOTOH8 • TBKHM 

nyTeM noJiyqeHbl O,l\H0'18CTUqH1.e KB8311CT8l\llOU8pH!,!6 BOJIHOBble l(Jyl!Kl\1111, 

3Hepr11H 11 1Il11pl1Hhl .l\1IH cl(JepH'IBCKHX H ,l\61!JOPMl1POB8Hllb!X H,l\ep. IIp11Be

.l{6llhl cpaBHBHl1H c peayJILT8TBM11 np06mrnemrnx pacqeToB. 

0CHOBHbl6 pe3yBLT8Tbl, 113BOl!t6HHb16 B A11CC6JT8l\1111, onytinl1KO

B8Hbl B pa6oTaxl5,6 ,7•8•1I,I2 ,13 •14 ,16 •17/ 11 ADKJia.l{b!Ban11cL ua 

COB6U18H1111 no nporpaMMHPOB8Hl1IO 11 M8T6M8THqec1rnM M6TO,l\8M pe111e1111H 

Wl1311q6CKl1X aa,n;aq (.Uy6H8, HOHOpb, 1973), BC6COi03HOil KOH.J)epCHUHH 

M01!0,l\b!X yqeJlhlX (TaillKBHT, M8i1, 1974 r.), a T8I{JK6 HB IY cecc1111 

BceCOl03HOI lliKOBbl no TeopeT11qeCKOil H,l\B~HOI ill311K6 (UOCKBB, 11l0Hb, 

1973 r.). 
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