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CTaqHOHapHOH Typ6yneHTHOCTB 

: · · · 'B HaCTOfllnee BpeuH H6XHHeitHafl TeOpBH B3a.HUO,lt6irtCTBHH 

TypOyneHTHHX rryn»ca~irt nnaavu xopomo paapa6oraaa /I/ , qro 

IT03BOXfi6T CTaBHT» H pemaT» BaKHH6 ,l{Xfl llpaKTHqeCKKX ITpHXO

Z6HHH BOITpOCH ,ltHHaiiHKH H6XHH6HHOrO paaBBTHH HeyCTOirtqmBQ

CTeirt, H3116H6HHH BO BpeueHH cneKTpa Typ6yneHTBHX nyn»ca~irt. 

CorxacHO. COBpeueBHHII BOaapeBHHII,H6XHHelrtHHe ~KTH HrpaoT 

Bazay~ pox» B npo6neuax uarHHTHoro YJtepzaaHH nxaauu,aaou~~»

Horo COITPOTHBX6HHfl, aHOUaH~HOH TennonpOBO,ltHOCTH H T.rr,/2/, 

T. e. onpe,ltenHm HaHCionee BaKHHe uaKpocxorrHqecKBe xapaKTe.pli

CTHKH HeyCTOHqftBOH nna3MH. K COZaH6HH~, O,ltHaKO,qame BCerO.-,~ 

npH ITOflHTKe npHXOZ6HHH T60pHH K 06~HCH6HHm Ha6XD,lt6HHirt ITpH

XO,ltHTCH orpaHHqftBaT»Cfl rpy6HVH O~eHKaUH nopH,ltKOB B6XHql'JH 

,ltXH 3TBX xapaKTepHCTHK,T.K. TOqft06 aHaxHTHqecKoe pemeHH6 

HenHHeirtHHX HHTerpan»HHX ypaBHeHHirt qacTo HBRHeTcH aaTPY.lt

HHTeJI»HHV. 

O,ltHOirt H3 BaEHHX npoCineu T60pHH fiBXH6TCH pacqeT cneKTpOB 

CTa~oHapHOirt TypCiyneHTHOCTB ITJia3UH, B paCioTe/3/ (cu. TaKZe 

/IOf) TaKol cneKTP JtXH neHrvmpoBCKHX nyn»c~irt Y.ltaHOC» 

paccqmTaT~ aHaHHTHqecKH B aCHIIllTOTHqeCKOlrt OCinaCTH, nna TOrO, 

qToCiu ,ltaT» npeJtCTaBneHHe o CTPYKType cneKTpa H onpeJteJIHT» 

aCHIIITTOTHqecxym oCiJiaCT», CX6JtY6T KOpOTKO OCTaHOBHT»CH Ha 

~HaHqecKJ/IX rrp·o~eccax, rrpHBO)tHIIUfX B TypCiyneHTHOirt nnaaue K 

ycTaHOBneHHm cTa~oHapHoro crrexTpa. OCi~aH KapTHHa ycTaHOB

neHHH Cll6KTpa cornaCHO f 3f aHanOrHqHa TOlrt, KOTOpaH HV66T 

U6CTO B TypCiyneHTHOH ZH,ltKOCTH. fiyCT» ~K-3HeprHH TypCiyneHT

HHX rryn»ca~l B I cu3 B HHTepBane I< .ltO K + dt< , a 

(I.I) 

r,lte VV - rronaaH aHeprHfl TypCiyJieHTHHX nyn»ca~l B I cua, 

.3 
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K - BOXHOBOe qHCXO nyx~ca~i, l=~ I< 
- HX X8p8KT6pH~~ 

pasuep. lXH yCT8HOBX6HKH CT8nMOH8PKOl Typ6yneHTHOCTH H600XO

l1BMO HMHU6 TaKOl o6XBCTH I( , B KOTOPOI resepzpyMCH nyuca

UHHi OOX8CTB 1 B KOTOpOI SHeprHH TpaHC~DPYHpyeTCH BJlOH~ cneKT

pa, H OOX8CTI 1 B KOTOpOi aHeprHH nyXDCB~I JlHCCHnHpyeT. nxa 

xesruDpOBCKHX nyxDca~Hl reHepan»a npoHcXOJlHT o6uqso npz llO

CTBTOQHO 6ox:&mHX K ( so npH aToM K ~ Kfll = wv"' , WnP = tpifae" re r- me. 
- UX8SUBHH8H ~8CTOT8 1 ~ - Cp6J1HHH T6UXOB8H CKOpOCTD axeKT-

pOHOB). 8HeprHH TpaHC~OpUHpyeTCH HS-38 .HeXHHBiHUX B38HU0l16i

CTBHI B ooxaCTD 116HDmHX K • Teun TaKOI Tpasc~opua~Hd yueH:&

maeTCH c yuenmesxeu K, H npH seKoTopux K"" Ko a®eKT TpaHc~op

uan»H CpaBHHBBBTCH C a!WJeKTOII norxo~eHHH. 3l16C:& aHeprBH OCT8-

HaBXHB8BTCH, HaKanxzBaeTCH H norJiomaeTca. TaKHM oopaaou, !PHaH

~ecKze coo6pazesza yKaaaBBDT sa TO, qTo xapaKTepsul cneKTP 

l10mt6H HIIBTD Bill, npzuepHO l'l300paJt6HHUi Ha pzc. I. 0603H8UII 

qepea Ko asa~eHHe BQJlHOBoro qHcxa B uaKCHuyue aToro cneKTpa. 

Ko = 1_x (I.2) 

L - ocsoBHOi uacmTa6 Typ6yxeKTHOCTH (no aHanorHH c XHl1KOCTH

UH / 4/ ). ACHUUTOTHqecKOi OClJl8CTDD (TBK ze, KBK B ~HJlKOCTHX) 
HBXHBTCH 00Jl8CTD 

K~Ko. 1 

B STOI o6xacTH Yllaxoc:& HaiTH aHanHTHqecKoe BupaxeHze l1Jlli 

cneKTpa 

W~< = Cont.t l<i I 

(I.3) 

(I.4) 

rl16 V - BBXHUH8 1 CTpeuamaHCH npH YBBJlHqeHHH HHT6HCHBHOCTH 

Typ6yJlBHTHUX nyX:&C8~H~ K UOCTORHHOf.t 2,84 (B :&Hl1KOCTH 'V : ~). 
Ta.Kol Billl cneKTpa zueeT uecTo, ecJlH Ko ~ K ~ l(~t , rl1e 

K * = Wpe K\4-t , Vn- cpeJlHflfl TenxoBafl CKopocT:& HOHOB. 

B o~u cny~ae, B 131 llJlfl BeJizqzsu V noxyqeHo ypaBHeHHe, 
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1<. K 

PHC. i . ilpBuepKHI BHll cneKTpa CT8UHOK8PHO~ JleHrUDp 

Typ6y JIBHTH OCTH. 

10'"'!1 

I 

10-71< 

PHC • 2 • CmiOmKafl KpHBaH COOTBBTCTBYBT cnBltTpy, p~ 

TaHdOUY Ha 3BM. ITyHKTHpOU H8H6C6HO HaqaJll 

npzq,xzllteKHe. 

w" 

PHC • .3. 

...--- TBOpeTHqecKafl KPHBafl 

K~CHMUTOTl'Jqe CI\aR 
OOX8CT:& 
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e llHCJlO nyn:Dcaud, f, = ¥ - HX XapaKT6pHblil 

ycTaHOBneHHH cTaneoaapaol Typ6yneHTHOCTH aeo6xo-

e TaKOil o6JiaCTI4 K , B KO':ropol reaepHpym'fCR nyn::&ca-

H, B KOTOpOit aHeprHH Tp8HC~OpYHpyeTCH B~OJI:D CIT6KT

THt B KOTOpOit aHeprHH nyn»caqal ~BCCHITHpyeT. nnH 

HX nyJI:DCSUHi reaepaUHH npoHCXO~HT 06blllHO npH ~0-

n:&mHX K ( H o npH a TOY 1< .(. Kfll := wv ee. , (.i)nJ> ::: tf1~te.a re r- me. 
llaCTOTa, ~e - cpe~HHH T6ITJIOBaH CKOpOCT:D aneKT-

prHH TpaHC~OpYHpyeTCH 143-3S H6Jli4H6lHbiX B3SHYO~el

aCT:D ueH»mHx K • Teun TaKOl Tpaac~opuaned yueH:&

enmeHHeu K 
1 

H npH HeKOTOPhiX K...., Ko a~KT TpaHc~op

HBaeTCH C a~eKTOY norJIO~eHHH. 3~ec:& aHeprHH OCTa

' aaxaunHBaeTCH H norJIOIIlaeTca. TaKHu o6paaou, ~HaH

pazeaHa yKaSYBallT Ha TO, llTO XapaKTepHblit cneKTp 

» BQ, npHuepHO H306paEeHHbll Ha pHC. !. 0603HBqJ4Y 

Sll6HH6 BQJlHOBOrO qHcJia B YSKCHYyYe STOrO cneKTpa. 

Ko=Jdr.. L 
(I.2) 

I YBCWTa6 Typ6yneHTHOCTH (no aHanOrHH C EH~KOCTH

CHYITTOTH1l6CKOit 06JIBCT:&Il (TaK ze, KBK B EH~KOCTHX) 

JIBCT:& 

K~Ko, (I.~) 

CTH y~aJIOC:& HaiTH SHaJIHT14116CKOe BblpaEeHHe ~JlH 

Wt< = Cor~~.~t 
#<i I 

(I.4) 

JlHqHHa, CTpeUHIIlBHCH npH YB6Jl141l6HHH HHT6HCHBHOCTH 

nyn:&cau~ii~ K ITOCTOHHHOit 2,84 (B :EH~KOCTH V = ~). 

..L 
:WTt 

Ko ~ K ~ /( * , r~e 
, VTi.- cpe~HHH TennoBaH cKopocn HOHOB. 

/3/ 
qae t B ~JlH B6JIHIIHHbl \) 110JIYII6HO ypaBH6HHe t 
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1<, K 

PHc. l . ITpHuepabll BH~ cneKTpa CTS~Hoaapaol neHrumpoBcKol 

Typ6yneHTHOCTH. 

-6 
10!1 

I 

x,=q6 10-71< 

PHC. 2 • CunomHaH KpHBaH COOTB6TCTByeT CIT6l(Tpy, pacCil!tl

TaHdOYY Ha 3BM. llyHKTHpOY HaHeCeHO llaqaJI:&HOe 

npH6JlHllt6HHe. 

W" 

PHc. i· 

...--- TeopeTHilecKaH KPHBaH 

K~CHMITTOTl'JileCJ\aH 
06JiaCT:& 
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flOSBOJlHIODI66 paCIU'!TiiB8T:& 1U!CJ16HHO V K8K <I.lYHKIU4Kl pfl,l{a napaueT

poB nnaaua (a<P<lleKTHBHoa qacToTH KynoaoBcKHX coy~apeszl, norno

meaza Ha 6HCTpHX qacTH~ax, YCKOpHeYHX Typ6J316HTHOCT:&Kl /5/. 

ilpB N8Jl0~ SHeprBH Typ6yneHTHOCTH BOSHHK86T CJla6aH SaBHCBYOC'f:& 

V OT K, T.e. cneKTp(IA) 6y~eT JlHm:& npz6nzaeHHO CTeneHHHN. 

ilpH K ;$> K11 cneKTP CTSHOBHTCH flO liTH flOCTOHHHI:DI /G/ • XapaKTep

HHY cne~cTBHeu aToro asanHsa HBJIReTPH pesyn:&TaT, cornacso Ko

Topouy K~ , T.e. ocsoBHoa uacwTa6 Typ6yneHTHOCTB,RBnHeTcH <PYHK-

ruael SHeprHH Typ6yneHTHOCTH HJIH, qTO TO ae CaMOB1 MODIHOCTH 

resepa~BH Typ6yneHTHOCTH npH 60Jl:&IIHX k • 9TOT <I.laKT (Hap~ 

C 06p~eHH6M HanpaBJ16HBH Tp8HC<I.lOpN8UBH sHeprBB) HBJIHeTCH O~HHY 

BS caNHX xapaKTepHHX OTJlHliHI nearYIOpOBCKOI Typ6yneHTHOCTB 

nna3UH OT Typ6yneHTHOCTH XH~KOCTell (r~e Ko COOTB6TCTBY6T 

o6nacTB reaepaUHH). nna nonyqeaza nonaoro cneKTpa Typ6yneaT

HOCTB BO BC6X 06JlaCTHX K HCfiOJl:&30BaBB6 aH8JlHTB116CKHX Y8TO

~OB OK831iB86TCR H6BOSMOEHHM. 

Uen:& aacTo~el pa6oTH cocTOBT B aaxoa~eHBH cneKTpa Typ-

6yneHTHOCTH BO Bee~ o6nacTH HaH6onee cymecTBeHHHX K , BKJIK>

qaa o6nacT:& K '""'Ko H o6nacT:& K < Ko B annpo6aUHH pesyn:&Ta

TOB npH6JlHE6HHHX aH8JlHTHqecKBX peweHB~ B 8CBMfiTOTB116CKOl 06-

JlSCTH. ~CCJ16~0BaHBe npOBO~HTCH C fiOYODI:&Kl qBCJ16HHHX Y6TO~OB, 

OCHOB8HHHX H8 BBe~eHBB HenpepliBHOrO napaueTpa. 
I, 

O~aoll BS BaEHHX npo6neu, KoTopyiO Tpy~ao npoaaanuazpoBaT:& 

aaanHTBqecKB, HBnHeTCH npo6neua ycToli11BBOCTB aaxo~BYHX cTauzo

aapaux pemeHB~. ilpB 11BCJ16HHON peweHBB, KOTOpOe BCflOJl:&SyeTCH 

a~ec:&, nonyqeaa 6HCTpaH CXO~HUOCT:&, YK83HBaK>DiaH, nO-BB~KOKY, 

Ha yCTOiliHBOCT:& peweHHI B6JlBSB T6X napaueTpOB, KOTOpae HCfiOJl:&

SOB8JlBC:& ~JlH 11HCJ16HHOrO cqeTa. 

0CHOBHH6 ypaBH6HBH 1 BCfiOJ1:&30BaHHH6 ~JlH paC116T8 Cfi6KTpOB, 

T6 a~, liTO H B/3/. CneKTp npe~nonaraeTCH TpexuepHHY BSOTpOD-

6 

.-

l
i~+· 

! 

~i.: ,,,. ,: . . ', ·.~·. ' 
'. 

,.~: 

!::1: 

• 

HI:DI •, cne.ztoBaTen:&ao, saBliCRIIUIY um:& oor uo,.yu K • Sue 

11TO npe.~tnonoaeaBe 06 asoorpoDKB xopomo onpaa.ztaao, or.K. 

DB88QBB nyn:&eaQNI BBU8'fCR O,ltHBM 88 B8B60nee 6HC'fpYX B 

HHX npoueCCOB /I/. YtiiiTHBU'fCH ~K'fH 4-U&IKOBBOrct t 

. ' 
,JteiCTBBR (p8CCI ... 8 DJ1a8YOBOB Ba nnaauoaax), B~yQBpOB 

paCC8RHBR DJ18SMOBOB Ba BOR8X H norno•eHBB DJ188MOBOB BS

JlOBOBCKHX coy.ztapeaal. YpuaeRHB cnpaBel!DBH npa I(« K,. 

T88'fCH 1 11TO JIC'f011BBKK 1 reRepHpJDlH8 orypdyneR'fROCT~, RaJ 

BH8 STOll o6Jl8Ctlt k > /(* • HUBU8 BX yUTHB&eTCB npe,ltll 

HI8M 0 CT8~0HapROM ypOBB8 'fypdyneB'fBOC!H npB aenpepHBB 

,ltBCCIUa~B Ba-aa D8PHHX COy,ltapeBBI B JCKOP8RBB qaCTBUi 

npll K-K* IIM88'fCR aenpepiiBBHI DO'fOK 8BepriiB, BOCDOHBIIU 

aueprHK>,- .~tHCcBDBpyeuyK> B accne~euol odnacora cneKtpa. ~ 

c~eJlaHHHX npe.~tnOJIOS6HHRX B8JlHH81Boe YPaBB8RBe, ODBCHB8J 

cneKTp ne&rYK>pOBCKIIIX nyn:&CaiUII,B1188'l BJQ /3/: 

0 = ~ = - Ve w'K-r"w" ·W~[JQ (K,Kt) Wtc,dKf-lQ(K,,K)Wtc.ri. 
" . 

+ ]dK.clK,.dK.sR(K,Kf,K.&,K.s){K£WK,W""W~<~•KfWKaW~WK -JdiVf~ 
-K:WI(Wit. WK .. ) • 

3.ztec~ B npaBol 118CTH nepBYI qnea onBcHBaeor norno•e••e l 

pOBCKIIX KOX868BHK Bs-sa napBHX COy,ltapeBHI, B'lOpol - DOl 

aa 6HCTpHX 118CTBU8X 1 Tpe'fBI - IIIH.ltYIUIPO,aBII08 pacceaae 

MOBOB H8 BOH8X H1 BaKOB8U1 118'fB8pTHI ~ pacC8RB88 n1asuc 

JlPJr B& ~pyre. Kpoue 'fOrO, BB8Jl8BH CJ18llJIIIUI8 o6oa&a118Jil 

f'l _@: _1L.... (K,'-KZ) ( t..,_3t z) 
~(K,K•) -an. meVn'Ti (/.+~/nfl(3 K1 5 K 1 1 . 

ecu /(>K1 , a npa K-<11., B (!.6) Hyuo CJlenaor:& suesy1 

7 



acQBTYBaT:& qecneHHO ~ xax WYHKqHm p~a napaueT

~KTHBHO~ qacTOTY KYHOHOBCKKX COy~apeHHit 1 norno

pYX qaCTH~ax, ycxopaeYYX TypCSJH8HTHOCT:&D /5/. 

prHH TypCSyneHTHOCTH BOSHHKaeT ~naCSaH SaBMCHMOCT:& 

• cneKTp(!A) 6y~eT HHW:& npHCSHMKeHHO CTeneHHYY. 

neKTP cTaHoBHTCR noqTH nocTORHHwu/6/. XapaxTep-

M STOrO aHaHMSa HBHH8TCH pesyn:&TaT 1 COrJl&CHO KO

.e. ocaoBHO~ uacmTaCS TypCSyneHTHOCTH,RBnaeorca WYHK

IHH TypCSyneHTHOCTH MHM, qoro TO ll8 cauoe, UODtHOCTH 

CSynekTHOCTH npM CSon:&mMx k • 9TOT WaRT (Hap~ 

anp&BH8HHH TpaHC~Opua~HH SHeprHH) RBHH8TCR O~HHU 

KTepHYX OTHiJqa~ neHrL!IOpOBCKOlt TypCSyJieHTHOCTH 

yneHTHOCTH XH~KOCTe« (r~e Ko coOTBetcTByeor 

H). nna nonyqeHHR fiOJIHOrO Cfi8KTp8 TypCSyneHT

oCSnaCTHX K Hcnon:&soBaaHe aaanHoruqecxra ueoro-

R H8BOSMOllHhflf. 

ofiute« paCSoTH cocTOHT B aaxoJC~eHHH cnexorpa Typ

Bce~ oCSnacorH HaHCSOJiee cyutecTBeHHHX K , BKnm

"'Ko H oCSnacn K < Ko H annpoCSaUHH pesynua

HX aHaHHTHqecKHX pemeHHI B 8CHUfiTOTiJqecKOit oCS-

qiJCH8HHHX Y8TO~OB 1 

BBe~eHHH aenpepHBHoro napaueorpa. 

BaEHHX npoCSneu, KoTopyiO TPY~Ho npoaHanMsMpoBaT:& 

HBJIH8TCH npoCSneua YCTO~qiJBOCTH HaxO~MUYX CT8~HO-

• ITpM qiJC118HHOM pemeHHM 1 KOTOpOe MCfiOH:&SyeTCH 

a CSwcTpaa cxo~HuocT:&, yxaawBamutaa, no-sH~MOMY, 

:& pemeaH« BCSnHsH orex napaueTpoB, KOTopwe Hcnon:&

cneaaoro cqeora. 

YPaBHeHHR,Hcnon:&sOBSHHHe ~JIR pacqeora cneKTPOB, 
/3/ c . • neKTP npe~nonaraeorca TpexuepHHU asoorpon-

6 

_,.: 

:'!."' 
'/'" 

~(;) 

HHII •, cne,ltoBaoren:&so, samtCRIIUIM um:& oor uo,1tyu K • 3oeorau, 

qTo npe~noxoaeaHe ocs HsoorpoDKH xopomo onpaa,ltaso, or.x. Hsoorpo

nHaa~s nyn:&eanal BBnR8TCR O~BBM B3 BaHCSOJiee CSHCTpYX B8JIBHei

HHX npo~eCCOB /I/. 1UTHB8Jl'l'CB ~KTH 4-ILI&IMOBBOrO' B88HIIo-
. . 

,lteiCTBHB (pacceaaae nJiaSMOHOB &a DJI83110H8X) 1 H~J~pOB8BBOrO 

pacceRHHR DJiaSMOHOB &a HOB&X H DOrJIO.eBBB DJI88110BOB 18-88 !1-

JIOBOBCKHX coy~apeaal. Jpaase&HR cnpaae,llliiBH npa K « K* • Cu

oraeorcs, qTo HC!OqftiJKH 1 reaepHpJDlH8 orypCSyJI8BTBOCT~ 1 BaJCO,ltftTCft 

BHe aoroit oesnc!1 /( > k* • Hauue ra yuorr.maeorcs npe,ltnonoae

aaeu o cTa~oaapaoM ypoBae orypCSyneaoraocta npa aeupepr.maol 

~Bcc•ua~a 11s-aa napaHX coy~apeBHI 1 ycxopeBBR qacTH~; or.e. 

npB K""K* IIM88TCR aenpepHBHYI DOTOK 8BeprilH 1 BOCDOJIBB~it 

SHepriD,· ABCCIDKpyeuym B BCCJI8ltJ8MOI OCSJiaCTB cneKorpa. fipH 

0~8X8HBHX npe~DOJ10K8HBRX B8JIBB8IH08 ypaBB8BII8 1 ODHCHB&D.ee 

CD8KTP Jie&ruDpOBCKHX nyn:&ca~I,BMeeor BIIJl /3/: 

0 = ~ = - Ye w'K- riC W.c +W1[!Q (lc,KJ WK,dKI-;Q(Kt,K)H/,c,dKI].,. 

+ fdK,dK,.dK.sR(K,K1,K.t.,K.s){K£M~,W"&W~<a+/dW"'WK,WK -/d~~~~K~·~> 
- KfWI( wl(, wll&> . 

3~ec~ B npaBol qacora nepBYI qJieB onacr.maeor norno•eaae nearuD-

poBcKHX KoneCSaaBH xa-sa napawx coy~apeael, Boropol - norxo•eaae 

aa cswcorpwc qacorr4I~ax, orpeuit - HHJlYIUIPOJ;~pBoe pacceoae una

MOHO» Ha HOHax M1 BaKOHe~, qe~BeporHI ~ paCC8RBBe nla8MOBOB 

APJr aa ~pyre. Kpoue ororo, BBe~eaw cxe~y~e oesoaaaqeaas: 

f'l -~ ....Tt__ (K,L-Kz) I £.,.&. .t} 
l:I.(K,K4) - 1n. mev..m (l.+r-fnfl(5 tK1 5 K 1 1 . 

(I.6) 

ecu K>K1 , a upa K-<11., B (I.6) ay:uo c~enau aaueayK4+!=K 11 

~ 7 



3~ec:r. KK4<KLK$; K>K., • EC1IH K<K-t , HO KK1<K1.K.s, TO cxe,ztyeT 

C,lleJiaT:r. aaueBy K.:K.,. ECJI14 KK1>KtKs B K1.'>KJ,TOK~K.t.,KJ+=K1, (I.~ 

H ecJIH I<K1 >K£KJ H Kt. < l<!i , TO K:: Kr., Kz.+= K.,. 

0THOCHT8JI:r.BaR S~~eKTHBHOCT:& npouecCOB HH.llYUHPOBaHHOrO 

pacceRBHH H pacCeHHHH Ha nJiaSMOH8X (1.6) H (1.7) SaBHCHT OT 

napaueTpOB nJiaSMY, OT B8JIHqftBY fiOTOKa 8HeprHM 1 OT HHTepBaJia 

BOJIBOBYX qftC6JI H OT nonoaeHHH uaKCHMYMa cneKTpa. BBe,llH 6ea-

paauepHYe nepeMeHBYe "f: (K.,/K)~ '/.:: (Kl./KJ" ,ltJUl Kl<t <KJ.K$ H 

J =. ( Ka/K).L, ~ "' ( Kl/t<}" 
.t J. £ .t ) ,llJIR 1(1(., >K1.K!> , yllHTYBaH, liTO I< +it., -1<,-Ks=O, H yCllOBHR (1.8, 

fiOJIYqftU (npeHe6peraH norno•eHHeM Ha 6YCTPNX llaCTHU8X) 

1 ... a,[ {K.,(f}W:,dr - /Kl.(J)W1 dr]+Bf jd1/dJL(F.11V(r,~> t 
., , 11 11 

- - r 1 u J <r.9> 
+ fd7f d.rM(t.~)Vtr.~>.,.zJd?JCirNtr.~' (r,'l)J , 

t 'I t () 
r,lle 

a= .I~ (7i/r;/1"fm;/m,)'~" Ko'lr! L ~ =(&)z. 
I( (J. J.'ftjr,·)z, Ve Jo ' • K. 

• ~ :.Z ITeh'• .\"~ 
1.'1 l"J. +'n/ri. ) K~V!f Ve 

(I.IO) 

a R,llpa cyn 

K..(:f)=Jj-i(f+~), KdJ)= t.:tJ (1.-y) (!.II) 

L r,f '7.) = (t,- I -1.i fs1L(1.- J.J)- l~.4f.t,- 'f-J.'f(,--J.'t'f +ft~·rtJ+.I.*(wf+ Uft1.t6Uf+tof' 
I! • S( 1. _f)'' ~ 15' (i-J) 3/S I 

M(T,f)·%~~;:t' (F-t)- ~!7;!~t (5'f-2.Vf+4~) + ~~i{62Z-t81.5'f+C1J-]L+JOS(•) (I. I2) 

''(~ ")= r1- J- ,)-e·;.~. (n-J. -r)- (t-~z-Ift·"'" ,,,t_;Jtz-h+lt3tt)+t!::..(6tzrJ+JtSJJ.7+612.ft'+KJS'/) 
/Vs,·t S('J-"J)I ( H 15 ( 1-"j) ~:.( >'t 1 3/S 

8 

.,. 

•':"': 

~ 

Vtr.'l) =[Wj lV~ttr-t + fw; Wt+J-'1- '1Ws Ulf+,.,-w:,w:,((1-T-'Ij, 

UM)=[Y!!W"W!n,_-., +-(J'+'?-i)u}Ulf -yur,Uif+~-,-f1JI,_1Vf+•-4};1. 
uf. = W .. l(o , ·ul:. :a Ko W~ • ;;;;;:;r; w f "I( :If n. ~ · 

B cJie,lly~eM naparpa~ 6y,lleT onHcaH ueTO.ll pemeHBH 

BHR (1.9). 9,ll8C:& MY npHB8,ll6Y e~e BY6p8HHY6 8H8ll8HHR n 

npH KOTOPIIIX 8!0 ypaBR8HH8 C'IBTaJIOC:r. Ha 9BM. ~ = 10 

Wot= 5,6 • 103, ~e = 2,4 • 10-6, Te= Ti, no= 10-2 

~ = 4 18 • 107, \?,= !,1 • 106 , T8KOlt BY60p napaueT 

nJiaSYH H ypOBHH Typ6ylleHTHOCTB ,llBKTOBaJICR 8CTp~B8Hll6 

npHXOKeBIHYB (B 'llaCTHOCTH
1

np06JieYOI YCKOpeBHH cy6KOCM 

JIY'IIBI) • 

§ 2. MeTOA!K8 'IIHCJI6BHHX paCll6TOB H HX p88YJI~!8T~ 

98,1ta'lla, pemeBH8 KOTOpOl 6YJIO BYnOllH8HO Ha 8ll6KTp 

BYqHCllHT8Jl:&BOI 118mBH8 (9BU), CTaBHTCH CHe,llym .. M o6pas 

Tpe6yeTCH pemHT~ HHTerpaJI:r.BOe ypaBB6BH6 -1, (x} "'a. (x) f KfV)U[ffxJ, Vfx ffjdf + 

+ t {fa? ['d1i rr:'IHf[f,?,'JfxJ,rtxVfJ,yrxv,J, 'ltx ~ 

+ Ji~ [d'fH(f.fJ1l[f,?, yrxJ, ytxt;'J,yrxq), tfxft+y-f'. 
1 7 

+ 11}1? fc~ f IY (M J w[ f,?,y(!IJ,y rxl'f'J, 1rx t'fJ, y(x ;r~·~ 
l'.l(e a. {x)==15' IJss!.Lf. {, •1-5-'IS 5' · Xo =: t7." 

I !.X· ) ) 7 JO 

K ('~) = [ K, {'f) npa f E [ 1, «>) 
r K1. fJ) npH f E ( O, i ] . 

9 
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! 

1(3 ; K > K1 • ECJIH K < Kt , HO KK1 < K1. K..s, TO CJle;itYeT 

BY K~K-t. EcnH I(K.,>KJKs B K1.~KJ,TOK~K.t.,K~+!=K1, (I.~ 

KtKs H K2. < 1(,, '1'0 K~Ks, K.r.";;!:K1. 

61IhHaR S~~eKTHBHOCTh npouecCOB HH~yqapoBaHHOrO 

paCC6RHWR Ha nnaSMOHax (!.6) H (!.7) SaBHCHT OT 

naSUY, OT BeJIH1U'1HI:i flOTOKa SHeprHH, OT HHTepBaJia 

en H OT noxoaeHHR YaKCHyYUa cneKTpa. BBe~R 6es

peueHHYe "f = (K.,j!<)~ ~ = (Kt./KJ" ~JI.fl KK1 <KJ.KJ H 

' 'l "' ( KL/K) R, 

'K!> , ylUfTYBaR, liTO K!l.+K: -Kf -Kf=~ H YCJIOBH.fl {!.8), 

ae6peraR norno~eHHeu aa 6YCTPYX qacTHUax) 

I. t. ) 

"fJW:,dr - JK,.(J)Wr dr]+B[ fd1irlJL(f.~JV(r,~> + 
0 II IJ 

(f. ~)Vfr,~J + zjd? /drNtr,~J U(r/l >1 , <r. 9
> 

:f. II 

, r. = (Kt )~ 
(I.IO) 

(I. II) 

)~ 5'/.r. -.,J,&.~ J J.f. ~ L.L (1. - .J. -r)- ) '.2?- - (5"-J.'if +ltJ"rl.}t-.1:. (wf + $U'fl.t61Zf +/()!") 
)3 H f!' (i-j) 3/S 

.i)- (!.'1- r-.d· (S'f--2Vf+43) + 3~5'(622.,.81.5f+C12-j"+10Sf3) (I r
2

) 
'f tS{'f-:J.) • 

l1.z. (n-.h)- (t-1-xfrst.~. t,-,t_;'trh+lt?Jr:t)•r!::..(Q.:r1+32SJ~.7 .. &12.f'frKJSt/) 
f H 15{~-s) ~~-( >'r ? 3/S 

8 

~ 

j~' 

I
;~; 

1 

~. 
. 

;1''.··.· ., 
,~,: 

l ~ _{w, lViJ WitY-t ~ - ui.. U1f 111 ~ 1.: .,,] i. vrJ.rtJ-c ur.. +, w; Wf+r-., '?-J ,,.,_,-..,., ,,'(.,.,-.f!!.,I,lt~,.,.,_'l)'-

<r.r3> 
UJ.?)=[Y!sW'~t-.,-., +(J"+'l-.t>WiUif -yur,U1f.,.~-~-r~~,. • ..,~~1.....,·--

w. = ~-~ ' u) = ~;~;t . 
B cne~y~eu naparpa~ 6y~eT onHcaa ueTo~ pemeHHH ypaBHe-

BH.fl (!.9). 3~eCD Y1:i npHBe~eu e~e B!:i6p8HHI:i6 SBaQeHHH napaueTpOB, 

npH KOTOpYX 8'1'0 ypaBHeBHe ClDITaJIOCD Ha SBM. ~ = I0-6, 

Woe= 5,6 • 103, ~e = 2,4 • 10-6, Te= Ti, flo= ro-2, 

~ = 4 ,a . IO 7' \?, = I' I • ro6' TaKOH BYClop napaueTpOB 

nnasUI:i a ypoBHR TypClyJieBTHOCTH ~BKTOBaJICH acTpo~HSHllecKBuH 

npHJIOKeHI.IIUH (B qacTHOCTH
1

np06Jieuol yCKOpeBH.fl cyCSKOCUHqecKBX 

JJY'IIBI) • 

§ 2. MeTOJ!Ka QHCJI6BHI:iX pacqeTOB H HX peSYJID'l'aTY 

S~aqa, pemeHBe KOTopoH 61:i1lo Bl:ifionaeao aa aJieKTPOHBoH 

Bl:i1DICJIHT6JlhBOH MBmHHe (SBM), CTaBHTC.fl CJie~~~U o6pasou. 

Tpe6yeTcR pemHT~ BHTerpaJIDBoe ypaBaeHHe -r,rxJ .. a. (x) f Kft>U[tjfxJ, y(xffjd'f + 

+ t {/a? ['dyl (f,'t') 1f[f,?,'j(xJ,yrxVfJ;frxV?J, ytx w~,-~·g+ 
1- J'd? [drHfF,fHI[f,?, yrxJ, ytxr,'J,yrxv;;J, yrxff+f-?'J}.,. 

1 7 

... lpf jtifN{f,f!W{tf,'/(xJ,yrxVf), yt<t'fJ,fM''t./~ , (2.IJ 

" 

r~e a (x)=1S" lfss1Lf. -€ •J-5-'15 5' · Xo -:::0." 
I u. ) ) 7 J 0 

K(~)={l<,('f) npa fE[-f,oe) 
f KL {J) npH f f: ( 01 f 1 . 

~ 
9 



' 
!JiYHKUHH K,(f ), K:z,(~ ),U,1!,W,L, Y,N Sa)l;a.BaJIHC:& !flop:MyJiaMH 

[cu.§ I]. 
YpaBHeHHe (2.I) HNee~ KpONe TpHBHaJI:&HOr~ H ~pyrHe pemeHHH. 

B~eJieHHe KOHKpeTHero pemeHHR npHYeHeHHYM Y6TO~OY MOZHO ocyme

CTBHT:b nyTeY yKa3aHHH OOJiaCTH, B KOTOpO~ cymeCTByeT e~HHCT

B6HHOe pemeH!rle ypa.BHeHHH1 H Bbl60pOY HaliaJIJ:.Horo npH6JIHZeHHR fo (X ) , 

npHH~neaamero aTo~ o6nacTH. 

nna pemeHHH aa)l;all:H (2.I) npHMeHHJICH aenpepblBH~ aaanor 

Y6TO~a H:&~TOHa, Olllt!CaHHe KOTOporo YOZHO HaUTH B pa6oTax /?i 8/ • 

ilpH aTOM 6eCKOHell:Hbla BepXHit!~ npe~eJI B lt!HTerpanax ypaBHeHHH {2.I) 

aaueaancH KoHeliHblY qacnou R , ~ocTaTOliHO 6on:&mHY ~JIH Toro, liTO

Obi Ha OTpeaKe (O,R] XapaKTep ilOB6~6HitlH 14CKOIIOrO pemeH!tlH y (X ) 

xopowo onHCblBanca. 

Cornacao npzueaeaaouy ueTo~y ypaBHeHHe (2.I) aaueaaeTcH 
I 

Clt!CTeMO~ ypaBHeHH~· 
R 

arxJf l<(f){Uf(;c>Urx,t>+U'yrxvr>U(xfi,ti)d~ + 
0 

.,. ~ { [d.7 [~tv, 7 J[ ~~~~) V(x,t)+ lf~fxVJJ U(x!fi,t) .,. 

.,.lf~cx~> U(xVj',~) + lf;rxvt~o1~,> · U(xvvf-lz",t)) d.§ + 

JR JR ( f ( 1 .,.. d.? M (f, ?h lf,txJ U(x,t) .,.lfyrtVfJ U(xVf,t) +VJfxv;;J Ufn'f, t) + 
1 ? 

+l(i(xv'tf-f) ·U(XV/1-J-f,t)]d"f -t <2•2) 

+ t fd?{~'~rr.~J[ w;tx1U(x,tJ + WrtxVfJU(xJ!f,t) + 

+ w~(KVi[} UfxVi[,t) + Wy(xVft-,-,') ·U(Xfft-?-l,t)]dyj -
~ { 1 - U (x,tJ~a,fxJ J K(f}U d.;+t f d1 J7dy lzr -r 

R. R o ~ 1 o o 

T J df J df Mlf +i Jd1 f drNwJ 
I ~ 1 0 

'04lx,!l = U (x t) t I IO 

.,. 

.... f 
... ~~[/ I 
,'It·: 

~
J 

.f .. ~.' I I 
. /< /, 

j 

! 
,( 

.. I 

RaTerpO-lH~peauzan~HaR cmcteua (2.2) pemanac~ c aaqan:&aw 

ycnoBKeu 

rle 

. 9 (K,O) ~~ (x), 

fcx):: ( f,x'e'-ff 
r t c~r ' O~X ~Xo 

~.~x $:'I . 

3leC:& Xo = 0,6(» npelnonoaeHHH, liTO l<o ~t ~ \ 

(: 

(. 

B nepB08 ypaBH8HHe CHCTeYH (2.2) nOlCT8BJIB8TCR BC~ 

BlleC'!O ~ { X , t ) ee aaaqeaae npH t = 0. YpaBaeue ouoca'l'e 

HO ll(x,O) CTaHOBHTCH XHHeiRblY HHTerpaJI:&BHII. ECJIH.Bce BXO~ 

DtHe B aero HHTerpanbl aa11eRHT:& npH X = X• ; i = I ,2, ••• , rt np1 

6XHE6HHO CYIIIIaiiH, TO noJiyq&JI XHHeiHym anredpaKqecKJm CBC!E 

OTHOCKT8Jl:&HO U { XL , 0 ) i. = I ,2, ••• , n. . Hai){H lil8 STOlt CBC 

Tellbl U (Xi , 0 ) , nOlCTa.BnHell HX BO BTOpOe ypaBH8HH8 CBCTelll 

38JI6HIIR npOH3BOlHYm t;; (X , t ) npH t = 0 npHCSnaeHBHII Bl:ij)l 

:&eHJ4eY IJ(Xjt"~-~(IC,of=~i(x,o) 1 IIH IIOZell COBepmM'flt OlKH I 

HHTerp14pOB8H14H 't; no nepeueBHOI t H HaiTH ~(Xi,,'() , 

nocne aToro Bee:& ~HKJI BblqHcneaHI noBTOpReTcH caaqana 

C 4_lyHKUHel ~ {)';, ,t") BYeCTO ~ (t;, ,0). 

llpz t- t o0 ~(Xi , t ) cxo~HTCR K ~ (Xi) - npH6JIH&eBHOII 

pemeHH~ aaAaliH (2.I) ·{cu. Teope11y I paCSoorbl/8/ ). llpaKTB~ 
lQCT8TOllHO 6blXO BblnOJIHIIIT:D lBa mara HH'l'erpHpOBaHHII no t 1 

6bl 118KCI4U8Jl:&HaH paaHOCT:D Ye&ly peayJI:&TaTaiiH nepBOI 14 BTO~ 

HTepaUHH He npeBbliBaJia IO-~ H Cll6T 6blJI npeKp~eH. Manoe qJ 

waroB no t o6~RCHHeTCR xopomHII Bbl6opou aaqan:&aoro npBCSni 

HHH, a~aBaeuoro !flopuynoa (2.4) • 

CJielyeT OTMeTHT:&, qoro Hlpa 14HTerpaJIOB, BXOlHDtlr18 B Cl 

T6UY {2 .I), Hlle~T OC068HHOCT!tl ( o6pamaiOTCR B CSeCKOH8liHOC'r:&: 

aeKoTOpblX KycKax rpaaH~bl o6nacTH 14HterpHpoBaHHH. OlHSKO: 

II 



,('f), K~,(~ ),U,lf,W,L, M,N sa;na.Ban:Hc:& q)opuyJISJIH 

H6HH6 (2.I) HM66~ Kp0M6 TpHBHaJI:&HOr~ H :ztpyrHe pemeHHH. 

KOHKpeTHGrO perueHHH npHY6H6HH~M M6T0,1J;OY MOXHO ocyme

TeM yKasaHHH OOJ18CTH, B KOTOpO~ cymecTBYBT 9,1J;HHCT~ 

meHHe ypaBHeHHH1 H B~6opou aallaJI:&Horo npK6JIHJteHHH yo (X ) , 

amero aTo« o6JiacTH. 

pemeHHH sa;nalllrf (2.I) npHMeHHJICH Henpep~BH~ aaaxor 

DTOHa, OllHCaHHe KOTOporo YOmHO HaUTH B pa60TSX /7;8/ 

6ecKOH9llllbl~ BepXHHti npe:zteJI B HHTerpan:ax ypaBHBHHfl (2.I) 

KoHellHbiM llHCJIOM R , ,n;ocTaTollHo 6oJI:&mlr!M :ztJIH Taro, llTO

eaKe [o,R] xapai<Tep noBe;neHHH HcKouoro peweHHH y (X ) 

!t1CbiBaJICfl. 

aCHO npHMeHeHHOMY M9TO:ztY ypaBH6HH9 (2.I) saYeHHeTCfl 

' ypaBHeHu«.· 

>f U~(Jc' Urx,tJ + U 'yrxrr> U (xV'f, tyd~ + 

~(f,? J[ ~1c~t> V(x,t)+ lf~~VJJ U(xVf,t) r 

) U(xVf,~) + v:jrxvtt-J~t> · U(xvwJ-'z',t)) cl. '§ + 

JR ( I I I 

M ("f, ?h lJ3(xJ V(x,t).,. V'yrtVfJ U(xvr,tJ +V!rxv;;J UCn'f, t) + 
? 

U( 11d (2.2) •wr-f) . XV!+'f·?', t)J f r 
f 

N(p,~J{ w;MU(x,tJ + Wy~VfJU(xff,t) + 

U fXVif,tJ + W1(xVftf·t') ·U (XI'"ft?-l, t) ]df} -
:: rL(x) j~(f)ll d f + (; {[d~ J7d; l 71 -r 

0 R. f 0 0 

fM7!+tfd1f d¥NW} 
1'::1 1 0 

~ =U(x t) 1Jt - 1 IO 

__.: 

c,~ii.f 
<-:,·I 
;;~t:j 

pc: 
:~,, 

'\l~J;~. 

f 
I' 

I! 
!.1 

l 
:l 

I 

~HTerpO-:ztH~peHUHaJI:&HSH CHCTeua (2.2) peman:ac:& C H8ll8Jl:&Hblll 

YCJIOBH611 

r;ne 

. ~ (X, 0) :::I (X) ? 

fcx):: (-bx'e'-G 
(t;t ' 

O~X {:Xo 

~.~X~I.(. 

3;nec:& Xo = 0,6(B npe;nnoxoJteHHH, qTo Ko zf w;-) 

(2.3) 

(2.4) 

· B nepBOe ypaBH6HHe CHCT911bl (2.2) nO:ztCTaBnH6TCH BC~ 

Blleco.ro ~ (X, t ) ee saaqeaae npa t = 0. Ypa.B&eHHe ouocaTeu

HO ll(X,O) CTaHOBHTCH JIHH61Hblll HH'.rerpan:&Hblll. ECJIH .Bee BXO:ztft

DU~e B Hero HHTerpanbl saueHHT:& npB X = X• ; i = I, 2, ••• , rt. npa-

6JIB:&eHHO CYIIMSMH, TO noxy~u JIHHeiHym anre6paHqecKYm CBCTeuy 

O'l'HOCH'.r9JlliBO U ( XL , 0 ) i = I 121 ••• 1 n. • Hal,1tH BS STOlt CHC-

T9Ubl U (Xi. , 0 ) , nO:ztC".raBJIHeU ilX BO BTOpOe ypa.BHeHHe CIICTBII~ ( 2 .2) • 
( c 

3aueHHH npOH3B0,1J;Hym lJ.t (X 1 t ) npB t = 0 npH6JlU8HHblll B!lPa-

:&eHHell ~ (x ,T ~-\( (IC,of = y! (){
1
0) 

1 
llbl 110Jt911 COBepmHT:& O:ztHH mar 

HH'ferpHpOBaHHfl tr; no nepeueHHOI t H HaiTH Y (Xi,'() , 

ilOCJie STDrO BBCD ~HKJI BblqHCJIBHHI naB'fOpHeTCH caaqana 

c WYHKUHet.t ~ (Xi.' r ) BII9CTO ~ (X'i '0 ) • 

ilp14 t-f00 ~(Xi,t:) CX0,1J;H'fCft K ~1,(X'i)- npH6JIHJt8HHOIIY 

pemeaH~ aa,n;aqH (2.I) (cu. Teopeuy I pa60Tbl 181 ). DpaxTaqecKH 

,1J;OC'faTOllHO 6~Jl0 BblnOJIHHTD ,1J;Ba mara HHTerpHpOBaHHH no t 1 q'fo-

6bl UaKCHYaJI:&HaH pasHOCT:& UeJt;ny pesyJI:&TaTauH nepBOI H BTOpol 

HTepaqKH He npeBHWaJia !0-~ H cqe'f 6~JI npeKp~eH. Manoe llBCJlO 

waroB no t o6~HCHHeTcH xopomHu B~6opou Haqan:&Horo npa6JIBJte

HHH, sa;naBaeuoro ~opuyxot.t (2.4) • 

CJie~yeT OTM6'fi4T:&, qTO H:ztpa 14HTerpanoB, BXO~flm86 B CHC

Teuy (2.I), HUBDT OC06eHHOCTir! (o6pama~TCH B 6eCKOH6ll&OC'l'D) Ha 

HBKOTOpHX KYCKSX rpaHH~bl 06JlaCTH BHTerpHpOBaHBH. O;nHaKO: Jier-

• II 



KO yde~·~~Cft B TOM 1 qt0 878 OCod8BHOCTB BH78rpapyeMY1 8CnB 

~(x,t) = o (xi) BGus• !oUII X • o. 
B peayn.Tate npoBe~eaaHX pacqeTOB dwno no31qeao npa

daaaeBBoe p888BI8 ypaBB8BIH (2.1) 1 K070p08 npBB8~8BO B ta6-

X8~8 I. rpatax pemea•a aaodpaaes sa pac. 2, xpoue toro1 a~ec~ 

ae DpD8ll8BO B8118lll1B08 np&6llDeBB8 'Jo (X) t llllft TOrO, 'll'rodY 

yxaaat~ T8Hll8BQBm ero aaueaea•a B npo~ecce peaeaBR. 

X 'J(OC) 

o.o o.ooo 

0.2 0.272 

0.4 0773 

0.6 0.877 

o.8 0.479 

I.O 0.248 

1.2 0.142 

1.4 0.095 

2.4 0.020 

2.8 O.OIO 

3.2 0.007 

3.6 o.oos 

4.0 0.003 

Tadu~a I. 

UollYumioe pemeaae sa npoueaytKe !,2 6 X ~ 4 6WIO npH

csuaeao aeto~ou aaaaea~mu o~atoB 4)yHKI.tHel.t f Ct) = (ft. 
B p88JU'f8'f8 ~ 0~38llOC~ paBBYU 3,89. 

!2 

,_. 

§ 3. CpaBHeaHe peayn:r:,TaTOB qHcneHH~ pacqeToB c T 

Uen:r:, aacTOH~ero naparpa~a-cpaBHHTI> peayn:r:,TaT~ qHc 

pacqeTOB C T80peTHqeCKHUH HCCll6~0B8HHRMH CllSKTpa CTa~H 

BOil neHrMIOpOBCKOit Typ6y ll8HTHOCTH, npoBe~eHHbWH B { 3/. 
~yeT cpaay OrOBOpHT:bCR, ~O,llOCKOHDKY aHallHTH~eCKOe pe 

CllpaBe~llHBO llHW:b B 8CHUllTOTHqecKOit 06llaCTH BOJlHOBHX q14 

r~e K >> Ko , TO peaynuaTbl TaKoro Hccne~oBaHIUI ~OJllltHbl 

CTB6HHO 38BHC6T:b OT BenHqHHbl Ko(qTo, KCT8TH, OTMeqano 

B /3/ ) • TaK1 B BbiWeynOMRHYTOlt1 paelOTe aBTOpbl annpOKCHII 

cneKTp ~YHKIU~elt,KoTopaa paBHa aymo npH K< Ko , a,aaq 

c HeKotoporo K' >'> Ko, npe.ztcTaBnReTcR B BH.zte ( ~) ~ , np 

nno~a,ztb, orpaHHqeaHaH aToii KPHBOit (ecnH ee aKcTpanonHp 

B o6naCT:b I( 0 ~ K ~ K 
1 

TOil lite CT8ll8HHO!t1 ~YHKWteil) ,paBH 

HOCTH SHeprHH Typ6yneHTHOCTH Wo. LiT8K 1 CornacHO /.~! ..,. 
Wr< =(Wo ( ~f)~<vK~,K;,.Ko , a.i_ W" ciK. = Wo. 

O, K<l<o 

ECT6CTB9HHO, qT~ K8K BH.zt T8KO!t1 annpOKCHII8~H, TaK H on 

ll8HH8 8CHMllTOTHqecKOii 06ll8CTH, CYll\6CTB8HHO S&BHCST OT 

B STOll 38KllJOqaeTCH He~OCT8TOK aHallHTHqeCKOrO HCClle,ztOBa 

IToaTouy cpaBHHBaT:D aHanHTHqecKHe peayn:r:,TaTbl c qHcneHHbl 

HYlKHO c 143B8CTHoit'' OCTOpOlKHOCTDID. TaKJ MOlKHO B npaByiO qa 

ypaBH8HHR (CM. ilJOPMYJlH (2.!7)-(2.!9) pa60Tbl ( 3./) 

P (f -r 1. , - ~ , -1 + J. , -!:) = r; ~ 8 r;. - J r" , 
Toqsee B SrQ. H 8 r~, no~cTaBHT:b Hail~eHHYIO npH noL!Oll\14 qHc 

Hb!X pacqeTOB Bem-JqHHY K o , u nHwi> nocne aT oro onpe~enl4 

113 ypaBH8HII!R (3.2) • .Il.JIR Bb16paHHHX napaMeTpOB (CM. § 2) 

K 0 --J "i:oc , BenHqHHa 8 r<i. HS ~OPMYllhl ( CM. I 3/) 

!' (;. _ n/li 9 Y {K• Vrc)3 ~ (K. ) ( l •/) 
0 G! - Wo t/if J,i"V+r)/i(V-1) Woe Vri Ko 
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e~BT~CH B TOM, qTO STB OCod8BHOCTB BHTerpapyeMY, 8CHB 

t) = o (xi) »dna• !oUB X= o. 
B peay~tate npoBeAe&&HX pacqeToB 6wno nonyqe&o np•

&&oe peme&Be ypaBH8BBH (2.!), KOTOpoe npBB8A8BO B !86-

I. rpataK pemesaa aao6paaes Ha pac. 2, Kpoue Toro1 a~ec~ 

poeAe&o saq~Boe npa6naesae 'r fx) , AU Toro, qTodH 

at~ te&AeBQID ero aavesesaa B npo~ecce peBeBBH. 

X IJ(X) 

o.o o.ooo 

0.2 0.272 

0.4 0.773 

0.6 0.877 

o.8 0.479 

I.O 0.248 

!.2 0.!42 

!.4 0.095 

2.4 0.020 

2.8 0.010 

3.2 0.007 

3.6 0.005 

4.0 0.003 

Ta6u~a I. 

llonyqessoe pemes111e sa npoueaytKe !,2 ' X ~ 4 6wno npH

aeso veTOltOM sanes~•u KBQApaTOB ~yHKLtBel f ( t) = (ft. 
88JUTaTe ~ OK8.88JIOC~ paBBHM 3,89. 
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§ 3. CpasHeHHe peayn:&TaTOB qHcneHH~ pacqeToB c TeOpHeK 

Uen:& HaCTOH~ero naparpa~a-cpaBHHT:& peayx:&TaT~ qJIIcneH&~ 

.pacqeTOB C T60p6TJIIqecKHMH HCCH6;l\OB8HHHMH CITeKTpa CT8UHOHap

HOl xe&ruJOpoBcKoi Typ6y ne&THOCTH, npoBe:zteHHWIH B 1'3/. Cne

:ztyeT cpaay OrOBOpHT:&CH, qTO,ITOCKOXDKY aHaHHTHqecKOe pemeHHe 

cnpaBe;ztHHBO HHW:& B 8CHUITTOTHqecKOi 06H8CTH BOXHOBHX qJIIcen, 

r:zte K >'> Ko , TO peayn:&TaT~ TaKoro Hccne:ztoBaHHH :ztOJDKH~ cy~e

CTBeHHO 38BHC6T:& OT B6.1IJIIqJIIH~ Ko(qTo, KCT8TH, OTMeqanoc:& 1111 

B 131 ). TaK1B B~eynouaHyTo~ pa6oTe aBTop~ anrrpoKCHMMPOBanB 

cneKTp ~YHKIU!ei,KoTopaa paBHa Hymo npH K< Ko , a,aaqJ4HaH 

c HeKoToporo K' >'.> Ko, rrpe:ztCTaB.1IHeTCH B BH:zte ( lfr) ~ , rrpH aTOM 

ITXO~a:zt:&, orpa&JIIqeHH8H 3TOI KpHBOi (ec.1IH ee 3KCTpan0.1IHpOB8T:& 

B o6nacT:& K o ~ K :s K 
1 

TOK lite cTeneHHO~ iPYHKI.tlllei) ,paBHa nJIOT

HOCTH aHeprHH Typ6yxeHTHOCTH Wo. LiTaK, COrJiaCHO /. ~! .,. 
Wr<. •(vJ0 ( ~)~(llK~,K~Ko 7 Ql. WK. dK = Wo. (3•1) 

O, K<l<'o 

ECT6CTB6HHO, qT~ KaK Bl4:zt T8KO~ arrnpOKCJIIY8I.tHH, T8K H onpe:zte

Jl6HHe acl4MITTOTJIIqecKoK o6xacTH, CYli\6CTB6HHO 3&BHCJIT OT Ko • 

B aTOM 38K.1IJOqaeTcH He;ztocTaTOK aHa.1IHTHqecKoro Hccne;ztoBaHHH. 

il03TOMy CpaBHHB&T:& aH&.1IHTHqecKHe peay.1I:&T8T~ C qJIICJ16HH~MJII 
,, 

HY~Ho c H3BeCTHOI ocTopo~ocT:&IO. TaKJMO~Ho B npaByJO qacT:& 

ypaBH6HHH ( CM. rf>OPMY.1I~ (2.1?)-(2.19) pa60Tbl { 3.1) 

P(t-rf,-'1: ,-l+i.,f)afZ -8r;. -Jr-.~ , (3.2) 

TOq&ee B 8 fQ. Ill 8 f~, llO;llCT813HT:& H8i1;li6HHYJO npH ITOL!Oll\lll qJIIcXeH-

Hb!X pacqeToB BeJIH'mHy K o , 11 xHm:& nocJie aToro onpe;zteJIHT:& I) 

¥13 ypaBH6HHH (3 .2) • .nxa B~opaHHHX napaMeTpOB ( CM. § 2) 

K 0 --J "koc ' B6.1IJIIqJIIHa cS r<a. ~3 ~OpMy.1I~ ( CM. I 3/) 

f.'[;, _ nQn 9.Y {Ko Vre)~Yn:.(K )fl.-1) 
O Q - -w;; tfj; J, 1 ~~r)/i('V-I) Woe Vri Ko (3.3) 
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UOZ6T 6H!~ O~!H8B8 KBK 

8 fQ :::: -1/J.G ·1 0 -IL (-,t;. ft+t) • (3.4) 

Ks ~opuym (3.4) cne;~~,ye-r, 'liTO yse sauaas c K' ~ I.(Ko 

pemeaHe ypaBHeHHH (3 .2) ctpeuBTCB K .Y., 3,?, a npz K'""" SKo 

COBDali,86T C nonyqeHBYU qgcneHHYMB ~~~~.TaKHU o6p8SOU 1 

npH BY6paHHYX SHaqeHBRX napauetpOB nJIBSUY 06JIBCT~ BOJIHOBYX 
/ 

ucen K , B Kooropost cnpaBe;~~,nHBO acKIIIltOU11eCKOe npe;~~,coraBne-

a~e (3.I) 1 R8UH86TCH C 1(
1
::51<.. 

nan~aetmee yto11HeHBe ~opuyJIY (3.I) uoaet 6YT~ c;~~,enaHo 

B pesyn~Tate nepeonpe;~~,eneHHR teopeTBqecKoro saaqeHKB Ko • 

neiCTBHT61I~HO,npH nonyqeHHH OU6HKB (3.4) UY npell,nOJIOZHJIB 1 

qto teopetaqecKoe saaqe&He Ko , KOTopoe ~Hrypapyet B (3.I) 

B (3.3),coBna;~~,aeT c aKcnepHueatan~HYY aaaqeazeu (o6osaauu 
,..... 

ero l<'o ) , ,ooJiyqeno sa 9BM. 0JtH8KO 6oJtee ecTecneHHO npe;~~,-,... 
nonozHT~, qto K• ;~~,onaao 6YT~ aecK01ILKO ueH~me K. , aanpMuep, 

TBJ:? 'll'ro6Y nnoBJ.SJtB cneBa OT K.,orpaBKqeRKKe KaK teopeTHlleCKol, 

'faK H 8KCD8pHU6HT81I~HOl JpHIDK, COID&IK (CNo pBC. 3). Bop

UHpyH pacnpe;~~,eneHHfl (3.I) H (2.4) 88 Wt R BBOli,B ol•-t. ri· f·}{. 
HS ycnoBHfl -k. Wr.(TfOp) cit< a wr:c.~n) dl< I nonyuu 

• f 0 > 

ol..~-·= i+(~-.,) Jx~,exp(!-x.r.Jd.x. (3.5) 

• Ka (3.5) aeTpyli,Bo nonyut~of ...... I,? "npH -l',..,3. 1/lcnon~aya aTO 

SHaqe&Hecl 
1 

UQIHO DOK838T~; qTO XOpomee COBD8li,6HI46 8KCOepH

U6RTaJI~HOit 14 TeopeutrecKol KPHBYX aaqHsaetcfl yze c K',..,.Jt K • • 

C1I6li,Y6T OTY6THT~ 1 qfO, taK K8K (3.5)-He 6li,HHCTB6HH06 COOTHO-
r-

meHH6 .D;Jlfl OTYCKaHHfl #(, ( HaDpHUep 1 /(, = I( • ) 1 TO Bcer.n;a OCTB-

eTCB HeKotopaa &eonpe.n;eneHHOCT~ npH conoctaBneHKH peayn~ta

TOB aaanHtHqecKoro H qgcneuaoro pe•e•••· O.n;HaKO ata aeonpe

;~~,eneasocTL Kacaeorcfl JIBWD Be1114UHY K -aaqana acmunoTHqecKol 

oOJie.c'l'K aa oc• 

14 

.,. 
I, ····-

B saKn»qeuHe atoro naparp~a onpe,lteJIH~ BenHqHay K1 , 

orpaaHqHBaiD~ID o6nacTL npHueHHUOCTH ypaBHeRHR (I.5) c s.n;p 

MH (!.6) B (I.7).> KaK yae otueqanocD B §,I ata o6nacT~ or 
Vrl 

HHqHBaetca cBepxy BenHlUIHOI K, • Wpe 3 vic • B paccuatp 

euou RauB cnyqae (cu. Koaeu §I) K* ==(i ~>tt=K. ~j:! 
o-rcll,lta Kit ~ -ILfK.• 

§ 4. BYBO!M H nepcneKTHBY pasBHTBR teOpHH H 11HCJ16HH~ 
8KCD6pHY6BTOB 

0C'faHOBHMCB Kp8TKO Ha OCROBHYX CJ16,ltCTBHRX nonyqeHHKX 

SY1ILT8TOB H nepcneKTBBBX .D;81ILH6lmHX BCC1I6li,OBaBBI B pauKal 

pasBHBaeuoro no~o,lta. 06Y11HO c nouo~DD 9BM pem8llT paaaor< 

pO,lt8 YO,lt61IDHY6" aa.n;aqH, HCXO,ltR npH STOY JIH60 HS ypaBH6HHI 

MBrHHTHO~ rH,ltpO,ltHH8YHKH 1 JIH60 143 ypaBH6H~~ ,ltByxSHli,KOCTHOi 

rH,ltpOJtHH8YHKH (H6JIHH6~HY6 B01IHY 1 B38HYO,lt6ICTBH6 paSJIHqHYl 

YO,lt), !IpH 8TOI4 (YOlleT 6HTL sa HCK1IDqeHHeY (ilfJ) npHXOli,HTCf 

nps6eraTL K paaaoro po,1ta ynpo~am~HY npe,ltnonoaeHBHY OTHOCJ 

T61I~HO ~H3HqeCKO~ YO,lt61IH: O,ltHOYepHOCTD Sa,ltaq, BSBHYO,lteiCl 

KOHeqaoro qJ4cna cnoeB H .ltP· B peaynLTaTe no,ltqac, mccne;~~,c 

HaR YO,lt6XD OK8SYB86'fCH ,II;&JIIltOI OT peaJI~HO~ ~HaHqecKOI DOC~ 

HOBKH Sa,ltaqH, !IOSTOyY peayJIDTBTY HOCRT JlHmL npH6JIHZ6HHHl 

KaqecTBeHHH~ xapaKTep. 

I. B HBCTOR~e~ pa60T6 npe,ltnaraeTCR HOB~ nO,ltXO,lt K HCCJIC 

.ltOBaHH~ aB,ltaq HenHHe~Hol TeopHB nnaauH c nouo~~m 9BM. Cy~ 

npe,ltnaraeuoro YeTOll,a COCTOHT B TOY, qTO BHaqane YaKCBUa 

ynpo~aDTCR ypaBH6HHR H6JIHH61HO~ TeOpHH 1 0JtH8KO C Tell, qt1 

OCHOBHble ~HaHqecKHe RBJ16HHR, xapaKTepHHe ,ltXH ,lt8HROI DOCTI 

KH 38,lt8qH, 6YJIH OTpazeHH B ypaBHeHHRX 1 B ·aaTeY 8TH ypaBH 

IS 



aKaK 

::::-t,'Uo. 10-:L f!L ~+-1) Ko fZ " (3.4) 

(3.4) CJ161lY6T 1 qTO yse HBliHHM C K
1

~l.tKo 
(3.2) CTpeiiHTCR K 'Vw3,71 8 npH K'....,S'Ko 

HHYII liHCX6HBYYH 118~~.TaKHII o6paSOII1 

saaqeHHHX napaueTpOB nXBSIIY 06XBCT~ BOXHOBYX _, 

cnpa»e]lnHBO acJnmtouqecxoe npe]tcta»ne-

c K'::SK.. 

yToqaeHHe ~opuynY (3.I) uoaeT 6YT~ c]lenBHo 

nepeonpe]teneHHH teopeTH'IlecKoro saaqeaaft Ko • 

npH nonyqeHHH oueHKH (3.4) uw npe]tnonoaHnH 1 

saaqe&ae Ko 1 KOTopoe ~HrypHpyeT B (3.I) 

T c aKcnepKIIeHTan~HYII aaaqes&eu (o6oa&al1Hu 

•yqeHBYK HB 9BM. 01{H8KO 6onee 6CT8CTB6HHO npe]t-
,.., 

]{OXSHO 6YT~ aecKon~Ko uea~me K. 1 aanpHuep 1 

cneBa OT K.,orpaB&qeHBKe KaK TeopeTH'IIeCKoA, 

~UeHTBXDHO~ KPIIBYIIII, COBn&IK (eM. pac. 3). Bop

(3 .I) K ~:·4) HB Wt H BBO.B;ft of. •.f. 
W K ( THp) c/ K co f W t<- (•~n) cf I< 1 nonyliHII 

1 0 

i+(~-.,) fx"exp(1..-x"-Jd.x. (3.5) 
0 

nony'lllln c/. - I, 7 .nPH v,..., 3. ldcnon~sya ato 

uozHo noxaaaT~; qTo xopomee coBna]leBHe aKcnepH

teopeTnecKoil KpHBYX Ha'IIHBaetcH yse c K',...Jt Ko • 
1 qT01 TaR KBK (3.5)-Be 61{HHCTB6HB08 COOTHO

/<o ( HanpHuep, l<o .. K • ) , TO Bcer]la ocTa

Heonpe]teneHBOCT~ npa conocta»neBHH pesyn~ta

cKoro H 'IIHCX6HHOrO peae1111. 01{B8XO STB Beonpe

aacaeTCft XHmD BeXHliHHY K -Ha'llana acB»nOTHqecKol 

CB 

I4 

_.: 

B saxnDqesHe atoro naparp~a onpe]tenHM BeJIHqHBY Kt , 

orpaHH'IIHBammym o6nacTD npHueHHUOCTH YPBBHeHHH (I.5) c H]tpa

MH (I.6) H (I.7). KaK yae oTueqanoc~ B §,I aTa o6naCTD orpa

HH'IIHB86TCH CBepxy B8J1HliHHOI Vr• K, •Wpe 3 vle • B paccuaTpHBa-

e11o11 aauH cnyqae (cu. 

OTCI01{8 Kif z .flfK •• 

-/.1.~)~- ~ KOH6I\ § I) K* -{3 ---c- V,\ =K, Vf.e. 

§ 4. BYBO!¥ H nepcneKTHBY p83BHTHH TeOpHH B 'IIHCJ16HBYX 
axcnepaueaTOB 

0CT8HOBIIMCB Kp8TKO 88 OCHOBHHX CJ161{CTBHHX nonyqeHHHX pe

SYJIDTBTOB H nepcneKTHBBX 1{8XDHelmHX HCCJI61{0B8HBI B PBIIKBX 

pasBHBaeuoro no]{Xo]la. 06Y'IIHO c nouomDD 9BM pemaJOT pas&oro 

po11a YO]leJIDHYe. SBlB'IIH, HCXO]lH npB aTou nH6o Ka ypaBHeHHR 

MBrHHTHO~ rH]lp01{BH8MHKB 1 XH60 BS ypaBH6HKR 1{ByxSB1{KOCTHOI 

rH]lpO]lKHBIIKKH (HeJIHH6IHY6 BOJIHY 1 B38BUO]lelCTBHe pasXK'IIHHX 

1101{). ITpB STOll (IIOZeT 6YTD sa BCKXD'Il6HB611 (f~/) npHXO]lHTCft 

npH6eraTD K pas&oro po11a ynpomammHu npe]lnoxozeHHHM OTHOCH

TexDHO ~H3H'Il6CKO~ M01{8XH: O]lHOUepHOCTD Sa]laq, BSaBU01{6lCTBHe 

KOHe~oro qHcxa CXOeB H lP• B pesynhTBTe ll01{'118C, HCCX61{0B8H

H8ft 1101{8Xh OK8SYB86TCR.~&!eROIOT peBnDHOR ~K3HqecKOR nocTa

HOBKB Sa]la'IIH. IT03TOIIY peayXDTBTY HOCRT JIHmD npH6XKZ6HHYl 

Ka'lleCTB6HHYK xapaKTep. 

I. B HacToHmeK pa6oTe npe]lxaraeTCH HOBYK nO]lX01l K Hccne-

1tOBBHHD S81laq H6XHHeKHoK TeopHH nxasuy C nouom~D 9BM. CyT~ 

npe]lxaraeuoro M8T01{8 COCTOHT B TOY, 'liTO BHaqane uaKCHMBnDHO 

ynpo~BDTCH ypaBHeHHH HeXHHeKaol TeopBH, O]lHaKo c Teu, 'IIT06Y 

OCHOBHYe ~KsHqecKHe HBX6HHH, xapaKT6pHY6 ]lXH 1{8HHOR ROCTaHOB

Kid 381laqa, 6YXH oTpazeHY B YPaBHeHHHX, H ·aaTeu aTH ypaBHeHHH 

I5 
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pemaDTCH C BYCOKOA TOqHOCT~m H8 9BM. llpH aTOM COXpaHH6TCH 

aaH6on~wee KonaqecorBo BHWOPManaa, co~epza~eAcs B ypaBaea~ax. 

TIOHBXH6TCH BOSMOIHOCT~ HCcne~OB8T~ WHpOKH~ KX8CC HBXeHHH, 

OfiHCYB86MYX 8TBMH YPaBH6BHHMH. 

2. CX6AY6T OT~eniBO OC!aHOBIT~CH Ha npeHM]mecTBe HCllOX»SOBaH

HOrO M6TO~a QHCXeHHYX pacqeTOB nepe~ aH&nHTKqecKHMH M6T0-

~8KH. TaKo~ MeTol· B Teopaa cna6ooryp6yneatsol nnaaMY aleC» 

npo~euoacTpBpoBaa ua npHMepe pemeHHR uenauelaoro HHTerpan»

aoro ypaBHeHHH (2.I) ~na KBaaHcTanaoaapaoro cneKTpa HeHr

umpoBcKol Typ6yneHTHOCTI llX83MY. llpHM6H6HHYI uetOl BBe~eHHH 

aenpepYBHOrD napaMeorpa paapa6ooraa B ~BTA OKHK /?1. no~qepK· 
HeM Sl6C~, qoro ICfiOX~30BaHHe 8TOrO U6TOla HBXH6TCH,C Hamel 

T011KJI apeHHH,Be·c~ua nepcneKTBBHYM ~HH pemeHHH paaHoro pola 

aexaaelawx a8la11 WHBHKH nnaaMY. CymecTBeaao nOl1iepKHYT~, 

qTo c noMo~m npelnaraeuol ueTOlHKH MO&HO accnelOBaT~ sa

~aqa, B KOTOpYX, KpOYe 6YCTpOrO BpeueHH, sa itOTOpOe YCTaHaB

XHBaeTCfl CTa~OHapaoe COCTOHHHe, cy~eCTByeT e~e H Me~neHHoe 

Bpeua, XapaKTepHSYD~~e Y6lX6HHOe HSMeHeHHe 8TOrO COCTOHHHH. 

3. ~HaHqeCKOI npelllOCYXKOl lXH BOSHHKHOB6HHH 38la11 C Me~neH

HYY Bpeueaeu B TeOpHH cna60Typ6yHeHTHOl nnaauY HBXH6TCH 

_6oH~maa a~eKTHBHOCT~ aexaaelHYX Baa~oleAcTBHl (oco6eaao 

B,q, KOXe6aHHl) B TaKOl nnaaue. fiOSTOYY BpeYH yCTaHOBH6HHH 

KBaSHCTaUHOBapHYX COCTOHHHl OTHOCHTeXLHO Y&nO. TaK,npH pac

qeTe cneKTpa Ha(I.S~uw npe~noHarana ero HaoTponawu, qTo 

BfiOXHe OITPaBlaHO, T.K. npouecc HSOTpOITHSaUHH neHrYIDpOBCKHX KO

ne6aHHI HBnaeorca HaH6onee 6wcTpwu npoueccou. AaanorH11HO npH 

HCCHe~OBaHHH cneKTpOB H3(I.5)MOEHO BKXIDqHTL B paCCMOTpeHHe 

6YCTpYe 11aCTHUY 1 qTo npHBe~eT K fiOHBXeHHID ue~neHHOl SaBHCH

MOCTH KPYTH8HY cneKTpa OT BpeueHH, H ~p. 

I6 
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4. B peayn»TaTe 111cneaawx pacqeToB, ecHH OKaKeTca, qTo 

(a npaKTHqecKM ae6onLmoe) ~cno HTepauHl ~aeT cxo~HM 

pemeHHID, MOZHO YTB6P~l8Th 1 qTo noHyqeHBOe pemeHHe B 

poy CYYCXe YCTOlqHBO B YaHOM, ·r.e. Manye OTKHOHeHI/IH C 

KOUOrO pemeHHg He Cy~eCTB6HHY B OKQHqaTeXLHOM peaynh~ 

9TO, OlHaK01 He OTHOCHTCH K 60XLWHM OTitnOHeHIIIHM, TaK 

B STOY CHyqae MOZHO nonaCT» B 06XaCTh XOK&nHSaUI/IH ~p~ 

pemeHHH (ecnH.OHO ~OpMan»HO cy~eCTByeT) IIIXIII B 06H8CTl 

pemeHHH He cy~ecTByeT. TaK,AXH rrpHBeleHHoro rrp111uepa 1 

HaqaHhHOrO rrpH6XH~eHHH,IIICllOHh3YIDmero peayn»TaTY aHaH~ 

CKOrO paCCUOTpeHHH /3/, OKa38XCH HaCTOXLKO Yl8qHbiM 1 qT( 

60B&n0Ch Bcero lBe 1/lTepaUHH, qT06bl nony111Th TOqHOCT» 

COTYX lOHel npOU6HTa. 

5. PaaBHBaeuYA no~XOl rroaBonHH nony~T» cneKTP KBaaHcT~ 

HO« neHrMIDpOBCKO~ Typ6yHeHTHOCTH BO BceU 06XaCTH BOl 

qHcen 0 5o K <:. oo , BKmoqaa. K ~ K, , B TO BpeMH KaK 

YlaBaHOC» nonyqHT» nHmL ero acHMITTOTIIIKY npH 6on~wax 

( K>>Ko [3 ,I~ • 
0Kaaaxoc», qTo rrpH BY6paHHYX napaueTpax cneKTp 

o6HaCTH 0~ K ~ t<, xopowo annpoKCHMHpyeTcH ~yHKUHet.! 
W.i "'J<te-(~-i) 

' a B o6naCTH Ko < K ~ :f. K. o - ri>YHKUHel 

wt< 'V e~~ )~ 
rle V , Ha~AeHHaH MeTOlOM HaHMeH»WIIIX KBalpaTOB, ec~ 

v = 3,89. 

6. CHelyeT CKaaaTL 0 B03MO~HOCTHX IIICITOX»30BaHI/Ifl nonyqe~ 

peayn»TaTOB B lPYriiiX 38laqax. Bo-nepBYX, 3HaHHe KBS< 

CTaUHOHapaux·cneKTpOB neHrMIDpOBCKIIIX BOXH IT03BOHfleT C 

0 paanlllqHYX HH3KOqacTOTHYX CBO~CTBaX CHa6oTyp6yHeHT 
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TOllHOCTb~ Ha 9BM. llpH STOM COXpaHHeTCH 

lleCTBO HH~OpMaqHH, COAepza~e«cH B ypaBHeHKHX. 

KJiacc HBJieHHii, 

Ha npeHuy~eCTBe HCITOJlbSOBaH-

QBCJieHHHX paCll8TOB nepe~ aHaJIH!BqecKHMH M8TO-

B TeopHH cna6o!yp6ynestsol nnasuY s~ecb 

ua npHuepe peweHHH HeJIHHeluoro HHTerpanh

{2.I) ~JIH KBaaHcTaQJoHapuoro cneKTpa neHr-

Typ6yneHTHOCTH ITJiaSMY. llpHUeHeHHYI ueto~ BB6~6HHH 

napaueTpa paapa60TaH B JIBTA OUIHPI /?/. no~llepK· 
, llTO HCITOJih30BaHHe STOrO Y6TO~a HBJIHeTCH,C Hamel 

,Bechua nepcneKTHBHYY ~JIH pemeHHH paaaoro po~a 

a~aq ~HSHKH nnaaUY. Cy~ecTBeHHo no~qepKHYTh, 

npe~naraeuol MeTO~HKH MOZHO HCCJI8~0BaTh aa-

6YCTporo BpeueHB, sa KOTOpOe YCTaHaB

COCTOHHHe, cy~eCTByeT e~e H M6~JI6HHoe 

Ue~JI6HHOe H3U6H6HHe STOrO COCTOHHHH. 

npe~nOCYJIKOl ~JIH B03HHKHOB6HHH 3~aq C Ue~JI6H

CJia60Typ6yJieHTHOl ITJia3UY HBJIH6TCH 

HeJIHHelHHX BaaHuo~elcTBHl {oco6eHHO 

TaKol nnaaue. llOSTOUy BpeuH YCT8HOBJI6HHH 

COCTOHHHl OTHOCHT6JihHO UaJIO. TaK,npH pac

a ea{I.5~uy npeAnonaranH ero HSOTponHYM, qTo 

O, T.K. ITPOI.\6CC H30TpOnHaa~HH JieHrUIOpOBCKHX KO

HaH6onee 6YcTpYu npo~eccou. AHanorequo npe 

CIT6KTPOB H3(!.5)MOEHO BKJIIOllHTh B paCCUOTpeHHe 

t qTO ITPHBe~eT K ITOHBJI6HHIO M6~JI6HHOl 3aBHCH

cneKTpa OT BpeueHH, H ~p. 
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4. B peayJihTSTe llHCJI6HHYX paCll6TOB, 6CJIH OKSZ6TCH, llTO KOH6llHOe 

(a npaKTHll6CKH He60JILmoe) llHCJIO HTepa~H~ ~aeT CXOAHMOCTh K 

pemeHHIO, YOZHO YTBep~AaTh, llTO ITOJiylleHHOe pemeHHe B H6KOTO

POU CUYCJie YCTO~qHBO B MaJIOM, -T.e. MaJIYe OTKJIOHeHHH OT HC

KOYOrO pemeHHH He Cy~eCTBeHHY B OKOHllaTeJibHOM peayJihTaTe. 

9TO, O~HaKO, He OTHOCHTCH K 60JibWHM OTKJIOHeHHHM, TaK KaK 

B STOM CJiyqae MOZHO nonaCTh B 06JISCTh JIOKaJIH3a~HH ~pyroro 

peweHHH (ecne OHO wopuanhHO cymecTByeT) HJIH B o6nacTb, r~e 

peweHHH He cymecTByeT. TaK,~JIH npHBe~eaHoro npHuepa BY6op 

HallaJihHOrO npH6JIHE6HHH,HCITOJih3YIOmero peayJihTaTY aHaJIHTHlle

CKOrO paCCUOTpeHHH/3~0Ka3aJICH HaCTOJihKO Y~SllHYM, llTO ITOTpe-

60BaJIOCh BCero ~Be HTepa~HH, llT06Y ITOJIYllHTh TOllHOCTb ~0 

COTYX AOJie~ npoueHTa. 

5. PaaBHBaeuyl no~xo~ noaBOJIHJI nonyllHTb cneKTp KBaaHcTauHoaap

HO~ JieHrMIOpOBCKO~ Typ6yJieHTHOCTH BO BCe" 06JISCTH BOJIHOBHX 

llHcen O~K<..oo , BKJIIOllaH. K£. Ko , B TO BpeMH KaK paHee 

y~aBanoch nonyllHTh JIHWh ero acHMITTOTHKY npH 60JihWHX K 

( K>>Ko [3 •10~ • 
0Ka3aJIOCh, llTO npH BY6paHHHX rrapaUeTpax CIT6KTp B 

oc5JiaCTH Oii: K ~ Ko xopowo annpoKCHMHpyeTcH !IJYHK~Hel 
W "" Kte-(ff-i) 

r< ' 
a B o6naCTil Ko < K ~ 1 K. o - WYHK~Eel 

Wt< 'V (K~ )~ 

rAe V 1 Ha~eHHaH MeTO~OM HSHMeHhWHX KBa~paTOB, 60Th 

y = 3,89. 

6. Cne~yeT cKaaaTh o B03MO~HOCTHX HcrroJib30BaHHH rronyqeHHYX 

peayJibTSTOB B ~pyrHX 3SAaqax. Bo-nepBYX, 3HSHHe KBS3H

CTa~HOHapHYX CITeKTpOB HeHrMDpOBCKHX BOJIH IT03BOJIHeT CYAHTh 

0 pa3JIHqHYX HH3KOllaCTOTHYX CBOHCTBSX cna6oTyp6yJieHTHOM 
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HOI) ~H~YSHH H APyrHX RB.Il~HHI nepeHoca. KaK ITOK&3&HO B /ID-!2/ 1 

HaJIHqHe B.q. Typ6yJieHTHOCTH 1 B qaCTHOCTH, neurumpoBCKOlt, YO-

EeT cymeCTB6HHO H3U8HflTD ~HcnepCHOHHble CBO~CTBa ITJia3Ybl B -06-

JiaCTH HH3KHX qacTOT. ilpH 3TOU BOSNOEHO KaK ITO~aBJI6HH6 JIHHei

HbiX HeycTOltqJttBOCTelt, cymecTByDmHX B HeTyp6yJieHTHOI nnaaue, 

TaK H BOSHHKHOBeHHe HOB~X HeJIHHeltHbiX H6YCTOltqJttBOCTelt, paaBH

THe KOTOpbiX,ITO-BH~YOKJ,npHBO~HT K HSYeHeHH~ ~YHKUHH pacnpe

~eJieHHfl nnasuouoB, T.e. cneKTpa VVK. Bo-BTOpbiX, uai~eHHble 

cneKTpbl nerKO HCITOJIDSOBaTD B_npo6JieYax ycKopeHHfl qaCTH~ H,B 

qacTHOCTH
1

KOCYHqecKHX H cy6KOCYHqecKHX Jiyqelt, a TaKSe B ~py

rHX a~aqax ~HSHKH Typ6yJieHTHOI fiJiaSUbl. 

B SaKJimqeHHe aBTOpbl B~paEaDT CBOD rJiy6oxy~ npHaHaTeJID

HOCTD M.r.MemepHKOBy sa CTHMYJIHpyDmHe 6ece~bl H CO~eltCTBHe B 

npoBe~eHHH qHcneHHbiX pacqeToB. 
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~H~y3HH H ~pyrHX RBneBHH nepeHOCa. KaK noxaaaHO B /10-12/1 ' 

B.q. Typ6yHeHTHOCTH 1 B qaCTHOCTH, HeHrMmpOBCKOl, YO-

CTBeHHO ~aMeHHTD ~HCnepCHOHH~e CBOlCTBa n~a3Y~ B -06-

ilpH 3TOU B03MO~HO KaK fiO~aB~eHHe HHHel

ycToaq~BOCTeH, cy~eCTBYID~~ B HeTyp6yHeHTHOH n~aaue, 

B03HHKHOBeHHe HOBHX He~HHeaHYX HeycTOA~BOCTeU, paaBH

TOpYX,nO-BH~HKOMJ,npHBO~HT K H3UeHeHHID ~YHKUHH pacnpe

H nHaauoHoB, T.e. cneKTpa VVK. Bo-BTOpYX, aaU~eaa~e 

p~ nerKO ~Cll0HD30BaTD B.npo6neuax ycKopeHHH qaCTHU H,B 

CT~ 1 KOCMHqecKHX ~ cy6KOCUHqeCKHX nyqeU, a TaKae B ~py

qax ~H3HKH Typ6y~eHTHOU n~aaM~. 

B aaKnDqeHHe aBTOp~ B~paEaDT CBOD rny60KYD npHaHaTe~D

M.r.Me~epHKOBy aa cTHMY1IHPYIOUIHe 6ece~~ ~ co~elcTBHe B 

H~H qHC118HHYX pacqeTOB. 
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