


I. BBenenme
B nmocuernyee BpeMd HHTE@HCHBHO H3y4aMTCHA CBOACTBA BO3CYANEHHHX

COCTOAHRE ANep, JexXammx EBHle [MOPOTa BHIET& HYKJAOHOB. OKCIEPHMEHT&Ib-—
HHe JaHHHe 1Mo JOTOANEPHHM DeaKiMAM, M0 HeYNDYTOMY DACCeAHWD ANPOHOB
¥ 5JeKTDOHOB fICHO YKASHBANT HA TO, YTO B STHX DeaMiX HApAN, C IH-
MONLHHME DeSOHaHcaM# BO3CYALANTCA HOBHe I'MPAHTCKHE MyJLTHOONLHHE pe-
BOHAHCH., OTH DEeIOHAHCH JIGXAT B CILIOMHOM CMERTPE M OCHYHO XApARTEDE-
PH3YNTCR TONOXSHNOM MAKCHMYMA, BRIGIOM B IPaBEIO cy,u B mapasoft. [ou-
THE BCE COBpeMeHHHe BapHaHTH (CM., HANpEMEp, padoTH -5/ ® CCHIKR B
HEX) CHEeKTPOCROMEYECKof TeOPNN TMTAHTCKMX pesoHaHcos (TP) XocTaTowdHo
YIOBNETBODETENHHO ONNCHBANT IOJORCHN® MARCHAMymMa IP. Yro Racaercd
BKJIRLA B NMPABAJIO CYMM, TO OONYHO DACCMATPEBEETOA OTRIKR 4Jpa HAa BHem-
Hee IJINHHOBOJHOBOE 3JE€KTDOMAIHNTHOE I0Je B BHUECJIANTCA COOTBETCTBYN—
m¥e DPANRAIMOHEHe IpaBmwia cymMM, OmHAXO HyXHO ¥MeTh B BHLY, YTO B Da3-
JMYHHX peaxiiAX Ha ANpo BO3NeRCTBYDOT pa3HHE BHONHEe NOJAA, ompeleade-
MHEe TeM, RAKW’. JacTNIH ECHNOALIYNTCA WiAd usyueHEA cpoftets I'P. Hampmmep,
B PeaKImAX (e,e’) B RAYeCTBE BHOMHETO MOJAA BHCTYNAET 3JEKTDOMATHRTHOE
noye, & B Pe&RUEAX C YYacTHEM ANpOHOB - ANepHoe Ioje. MaTpmimHe ajxe-
MeHTH 3TEX Toyief BeXyT cedi HO~Da3HOMy C POCTOM 3HEDINE BO3GYXIEHHR

@ H TNO3TOMYy €CTeCTBEHHO OXEAATH, YTO INA 5TEX mojefi NPABENO CYMM
dyneT HaGMpATHCA HA DA3JMYHHX EHETODBANAX & . D 4acTHOCTE, BRIAN
odracTx IP 3 OpaBAIO CYMM MOXET 34BNCETH OT THNaA Naykaemolf peakumm.
Jlanee, o CEX 1OP OTCYTCTBYN: HOCAONOBATENLHHE MHKDOCKONHYECKWE BH-
qrcneHns mMpAH [P , KoTOpHe OIMCHBANE OH CTEGANMYD pesoHaHca dea
BBeIEHNA HONTOHOYHEX IAPAMETPOB, CBASAHHHX C 3ATYXaHNeM RoaeSaHmit. Bu-
YECAeHNe TOJMHOR INDMHH TEeCHO CBA38HO C 3ajaveff omMcaHmA TORROR CTpyK-
TYPH pesSoBaHCA, OCYCAOBIOHHOR B OCHOBHOM CBA3LN YACTEYHO-JHPOYHHX
roRfmrypammft ¢ Gosee CAOXHHME, YTO HDNBOIMT K NOARNGHAD . JoTe00”
- DEPEHH, & KpOMe TOI'0, HeOUXOIWMO, K&K NePBHE mar, HAYIETHCA Dac-
CUNTHBATH Ty 4acTh HMPEHH DPEeSOHAHCOB, KOoTOpad OCYGIOBRJIEHa BO3MOXHOCTHD
BWJIeTa HYRIOHOB B OTRDHTHE ONHOYACTNYHHE KAHATH ( escope ~ IMpE-
HH), TAK KAK TONBRC €SCOPE — INDEHH OTBETCTBEHHH 3a BOSHEKHOBEHHME
orxdenmeft pezoHaHca.

Hacrosmas padoTa NOCRANGHA RIYYoHED CBORCTB fAnepHHX BosCyxIeHmE

B CILTIORHOM CIOKTDPE B paMKAX CTOI0 MEKDOCKONNYECKOTO NOXXOAa,
ofOpPMyANPOBAHHOTO B padoTax 7/ . 9T0T NOXXOX OCHOBAH Ha NyeAx
xoanexrupHOR mosexm Bopa-MoTTerncona, mospoimmeR ofeKTEBHOE HYKIOH-
EyRIOHHOE BaamMoielcTBEE CBA3ATE C XAPAKTEPECTERAMN CPEIHATO HOAA
Anmpa & . BosHERanmee IPN STOM YCIOBNE COTJAACOBAHES NAET BOSMOX-
ROCTH BHYNCNATH XKOHOTAHTY N fopmpaxropd sddeXTEBHHX CERA H, NOMEMO
SHAHEA CPeNHeIO NOMA, NPE BTOM Feé TpeadyeTcH BBOXN: HEKAKNX JONOJHN-
TeARHMX napamerpoR. llockoarxy Jopmbanrops TamEx CEX JOKATNSOBAHH HA



TOPEDPXHOCTE fAIpa B BMeNT DeSKy®D ROODIEMHATHYY 3aBECEMOCTL, MX MATDHYHHE
DJ6MEHTH MeLNeHHO YOHBANT NPE yIATeHHAM OT HOBepxHocTe depmm. B cmasm ¢
9THM LI KOPPeRTHOI'O ONMMCAHHMA AMepPHHX BOo30yXIeHM# HeolXoIEMO rozado-
THTBRCA O MNOJXHOTE dasyca. AHAIM3 BO3HNKAMUIEX NpH 5ToM adfexToB Own mpo-
BejleH B padoTe 8 Ha MpAMe /lm'no.nsuux BO3CyxneHE# B paMRAX YKaz3aHHO-
o nomxoxa. Kak ® B padore 8 , 3KECh MM Ta BCHONL3YEM YCIOBHE Ca-
MOCOIUVIACOBAHAA B KOODIMHATHOM NpEeICTaniieHMA , YTO NO3BOJAET TOIHO
YYEeCTh ONHOYACTHYHHHA KOHTUHYYM (e3 olpesaHms Ga3Hce B HaCTAYHO-~IHDPOY-
HOM KOHJETYDAIMOHHOM IPOCTD&HCTBE. 3TO OCOGEHHO BAXHO JUIA BO3CyXNe-
muit TP ¢ GONBLIMME MyAbTHTIONBHOCTAME / . Ilomiora dasuca mossosdeT
CHCTEMATNYOCKE AHEIMSWPOBATH 3HADPreTHYeCKd BIBEmIEHHHE NPABRIA CYyMM
I PasHHX BHOUHMX foseit B MPOCTO BHMYNGIATL &SCQPe —umpyHH. Ipn

3TOM yc'rpammcf/lIwome TPYINOCTH, om%e7 e B padorax WrHaTbRa

C COTPYIHHMKAME » B KOTOpPHX mogxox /“°*‘/ MHTeHCHBHO HCHOJBSYETCH
LA ONKCAHWA DpeAKImi HeyNMpYTOTo DacceAHHEA HYKIOHOB.

OcHOBH&S NENHL, KOTCDPY®D MH 37MEch NpecleiyeM — IIPOBECTH NMPOCTHE
CaMOCOTAACOBAHHHE DACYeTH MapPaMeTpoB muHammyeckolf mefopmaimm & B
3ABECUMOCTH OT SHeprwE Bo3dyxmeHmit I'P, cdopMy MpOBATE: NMPABHAO CyMM
WA 5THX NMapameTpoB H CPABHETH JH(fepeHIMAIbHHe E WHTOIDATHHHE XApaK-
TePAECTEKM BO3CyxneHMZ AXpa IIA IUIABHHX BHEMHMX noJel (~ et ) B LA
mote#, peaxo weHmuuEXes B mpocrpaserse (~ g ) -

B pasmene 2 cfopmysMpoBaHa IMpocTasd MOZedb pearmalt HeympyIoro
pacCesiHEA HYKIOHOB Ha ANpax, OCHOBAHHAA Ha NMPeINONOXEHIR O IOMEHHPYI—
me# POIX MOBEPXHOCTHHX BoO3CyXueHH#., B paspmese 3 mpuBonATCA OCHOBHHE
pacYeTHHE (HODMYJH B SHepPIeTHYECKW B3BemeHHHe MpaBRia CYMM @A TapaMeTpOB
mAHaMEvecKof medopMalE® ¥ 3XEKTPOMATHRTHHX noxelf. B pasmene 4 odcym-—
IapTcA YHCIEHHHE pe3yAbTATH,X B pasgmeie 5 cHOPMyXNDOBAHH OCHOBHHE BH-
BOIH padoTH.

2. DpocToe omgcanme OpHAMHY DOSRUMA HEYNPYTOIO DRCCeSHHA
HYRIOHOB Ha sigpax
Xopomo H3BEeCTHO, WTO MPOLSCC BOSCYAUEHMA AXDA HYRNIOHOM MOXHO
ONECATE ¢ NOMOWED TOAXPHIAEOHHOTO oneparopa Hymmoua A B AzmepHolt
cpelie: KBAIDAT MATDPEYHOTO sxesenta /A7  pTOro mpoLecca CBASAH ¢

MERMOR 98CTED NOAAPM3ALOHHOTO omeparopa & GOOTHOWeHNeM
M/ = - EImp
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Pre. I. ImarpaMuioe NmpelCTARAGHNS NOCASNOBATONHHOR DeXyKINM
MmO 4ACTN NONIPNBAINNOHHOTO ONEPATODA HYRIOHA B Anep—

Ho® cpeme (cm. Texcr).
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Odmee Tpajuuecroe mpexcTanierme mia Jn? £ RaHo Ha puc. Ia,

Tne 3adJepHeHHHHA KDYXOK BRJINOYAST B CeCA BCEBOSMOKHHE NpOLECCH B3aumonei-
CTEMA MeXEy A+  HYWIOHAMM, & BepTHKANBHHY MYHKTWD o3HA4aeT, 4YTO
NpOMEXyTOUHHe COCTOSHAR GepyTCR Ha maccopoff nmoBepxHOCTH. Ecim paccMat—
DHBATCA PeaKiE? HeYNPYroro paccedmms (M A ({p,p’) H (n,n')) , TO B
ITPOMEXYTOUHOM COCTONHMM BHIesdeTcA Hadmomaemult mywron A°  (pume. B),

W 345aYa CBOJMTCA K BHUMCASHMD MHHMOf uacTy nosHo#t amumrysd /7 Bsa-
AMOAefCTBEA IBYX HYRIOHOB B cpeme (pmc. IB). Ecam peur mmeT o mpAMOM
BO3CYXIEHHE COCTOAHMM THNA YaCTHUA~THPKA, TO 3TOT IPOUECC MORHO ONA~
cath ¢ NoMOMbr INArpaMvi pRc. Ir, Ha KOoTOpol#t XupHas TOuKa O3HaYaerT
HeNPEBOIMMYX B KaHale 4ACTRLA-IHPKA AMIUIETYLY B3aMMOleificTBUWA HYKJIOHOB,
a savepHennult xsampar - nojHyp amumryny /7 , ypaBHeHue MIA KOTODO# B
rpajmyecrof fopMe IorasaHo Ha DHC. 2.

W e

Prc. 2. Tpajmueckoe ypapuerEe Jad amumrymd /°
B3aEMONEeACTERA HYWIOHOB

YpaBHeHHst TAKOTO THIA MOAIANTCA CTaHIAPTHO# mpoluexype nepeHOPMEDOBKH,
cfopuyaxpopantoll Jaugay B reop? I?epm—mxocu M NDEMEHeHHOR i
cIyuas KOHeUHHX fAnep Mmrmanom I . B peayibpraTe 3TOM¥ NMpoUENyPH BO3-
xmxae;l??nﬂenxe (EcnoABR3yeM CHMBOJRYECKNE OGO3HAUEHRMA, MPHHATHE B

=3+ 740 (D
rme A - 4JacTR4YHO-BHpOYHHA MponaraTop B AApe, NpeAcTABRIANURHA colol
WHTerpan no 3HepreTEdeckoll mepemennolt or nNpoEaBelieHNA IBYX KBaSEYAC-
rwamx Jyurpl TpeHa. Samech ypabHeuma xna amwmarynd /B fopse
(I) mpenmonaraeT, 49T0 DPACCMATDNBAEMHE BO3ICYALOHEA JERAT BOAN3E HOBEDX—
Hoctn Jeps M odferTEBHOE B3amMOfeiicTEEE ¥ asHo He sammcET Or
2Heprux. B cmay yconoBER caMoCOryacoBAHMA /-1 MOTEHIEAN CPemHeIv
noar & , B KOTOpPOM CTDOATCA XBARSNYACTHIHHE IPRHOBCKEe (YHKINE ,
TAKEe OKASHBAeTCHd HOSANASANBAXUM, X 6CJIN, KpOMé TOro, mpeHespeus
CKODOCTHHME T'APMOHNKAME, TO MOTeHIEAN {f OKASHBAETCS JNOKANLHEM, B
BTOM CIyvY8e YCXOBNE CAMOCOIMIACOBAHMA NPEHNMAST BRI /
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rie @ - TUIOTHOCTH KBasWYACTHMU (VA YIPOUEHHA 3&ITACH MH [IORa He
BHTIMCHBaeM M30TONMMYECKUe HHIEKCH, OKOHYATeJBHHe COOTHOWEHHA B NQVI-
Holi dopMe GynmyT IaHH B cjenywuieM paspele).

Jlaree MH npemnosoNltM, YTO OCHOBUYR pOJb B HEYNPYTOM
PACCEAHNN HYWIOHOB Ha ANpax Npr HeCONBIMX BHEPIWAX BOo3CYRAEHHA HIpPaeT
TIOBEDXHOCTHAA BeTBb Bo30YXIeHMil YaCTHYHO-IHPOUHOTO THIA, AMILTATYIH
DOKREHWH KOTOPHX NMPONOPIMOHANEHH 5 . Kaiwme apryli4eHTH MOXHO TpH-
BECTH B NOJb3Yy Tako# Toukw s3penma? CamocoIviacoBaHHHe pac}e'ru cno CTB
HUSKOJIERAUPX KOLTEeKTUBHHX COCTOAHMHA HODMAXBHOM UeTHOCTH
MOKA3HBAKT, YTO KBAHTOBHE MNONPABKE K Kraccuueckoft YacTm dopmparro~
pa BO3CYRIeHRA ( ~ gg ) ManH. Yro kacaeTcA BOBSYRIEHWHt B obiacTH
TET'AHTCKUX DE3OHAHCOB, TO MX (OPMPAKTOPH NMOKa KCGIENOBAHNH I'OPasNo
xyxe. OnHako, fo cBoell npmpore 3TA Pe30HAHCH AMENT MHOIHE 4YepTH
KIACCHYCCKMX BO3CymneHult, B KOTODHX HYKJIOHH KOTIePEHTHO KOJedmoTcH
B dase (M3oCKaNApHHE MOIH) WM B MpoTHBofase (A30BeKTOPHHe MOIH). Ec—
J¥ 3@HeKTH CHMMAEeMOCTE MAJH, TO TOrNA TaKAM BO3CYRISHHAM Takxe OT-
BeYanT MOBePXHOCTHHe (OPMPAKTODH (TPONOPIMOHANBHHE 9‘5{ ). He
NCRINYEHO, UYTO MePBHH "ImHXaTeNnHHR" ot pe3oHAaHC ToXe e'r nopepX-
HOCTHHHt XapaxTep, €CIM OTHOCHTL eI'0 K BeTBN KAlOHOB / Mu
HafmeeMcA NOCBATHTH 3THM BOIpocaM MOCJeIyumHe rtymxam. a 37ech
IpeqIOJOXAM, 9TO NOBEDXHOCTHAS BeTBb BO30yXheHmit MpocTHEpaeTcd XO
sHepraft, BRMYaxummX o6aacTk I'P. OTMETEM, 4YTO BKCIePMMEHTATLHHE IaH—
mie o peaxmam (0, 2) & (n,7?) oOHMHO OCpAGATHBANTCA B NPECINEE-
mE 2WBA B pameax xoleRTEBHOR MoNeaM, B KoTopoft fopmbaxTop
BOSCYRIeHNA 3aUMCHPASTCA B BHNE:

TRe A - napauerp IrERaMmdecKof ne@pﬂm R - pamyc snpa. [IpEuA-

Tad 3XeCh TOYKA SpeHNA IO CYHMeCTBY OTBeuaeT 3Toff mMpocroit mopesm.
IlpennoNtoxeHRMe 0 HOBEPXHOCTHOM XxapaxTepe fopmbParropa ROLAIERTHB-

HOI'O BOSCYXNOHWA IPHBONET K CenapadesSbHOMy BEILY aMILINTYX Fx

ZrEs) = %—"3,”, = Y, @))%

ez w)= 5 ,,,—,‘l,z'c(w) &) Ymte) . |
(40
CrroBan XoHGTAHTA & OPN L =S OIHOSHATHO ONPEHNEAAETCH YONODEOM
comtacoBaHma (2) ¢

(4a)



9 k1%
/"? 92 ttﬁ/ (5)

SaMeTHM, 9TO BHOOD BsammomeiicTBEA B BEme (4a) ¢ KoHcTaHToO# %,
onpemendemolt X3 ycaosua (5), COOTBeTCTBYeT TD&H H:}ﬂ%oﬂuo-mapnam—
Holt momerm 1~ Boadymuenmft, paspadoranrolt [lATOR: [oCROABKY BAsA
no-admex-m’ Z>f WMH OpHHANM ROINEKTHBHYD MOIeN: TOBepXHOCTHHX
RoJedanutt / TO IAf onpejeJeHNA ROHCTAHT &, MOJydYaeTed B TOY-
HOCTH coo'ruome}me (5), moaToMy B nanbHeRmEM CUHTaeM 0 = ¥, = ¥
lloone OTAeNeHNA YTJOBHX NEPOMEHHHX NS ypamReHMa (I) mmeem

G (w) = 2//1—!’(.5{4‘fw)¥y (6)
Tie BBeZEHO OCO3HAYSHNEe

(FAwIFE) = fff—,”dfz.z:w)?%’z% 27k,

ToCKOABKY KBALPAT MATDNYHOIO 3JeMeHTa, KOTODHR ompemefdeT peax-
D (A/,/V'} , DaBeH MuEMOft uacT¥ aMmuIETyIH /” , To 8 (3) x
(46) nmoryyaem

ﬁ‘ (N) == ”R‘ !m (W) . (7)

llapaxieTp IwHaMEYeckofl nefopmamex &, (u) LA COCTOAHEA ROHTRHyyMA,
onpeyendeMilt CooTHOWEHEeM (7), ARIAeTCA pA3MEDHOH BeJWIMHOR K ompeje-
ader zedopMAId CECTEMH TDH BOSOYXNCHMN B EXMHEIHHR NHTEDPBAT DHEDIHE.

B McnonnsyemoM MOLXOZe HONY3IAeToA NPOCTOE BHpAmeHNe LIA mdpe-
PeHIRATEHOIO COHYeHNA HeYNPYroro paccefHmd HYKNOHOB HE& 9eTHO-9eT-
HOM AIpe B GOPHOBCKOM NPNCUNNEeHNN NCKARSHHHX BOJH:

Lo - ()2 g/l

hi'nll = J& 1 B N KD, .
9

31eCH ECNONL3OBANH OCMENpEHATHe OCOSHAYEREA {(CM., Haupnap/ IS/
Hs (9) Bmo. Yre GPPyRYYpHEA dacTh 8AI8YR, 8 MMEHHO 34H8Y8 BHYACTE-
i A8, (m) oTmenseTcA OT KEHeMATHNYeCKoff 4acT:.

3. OcHoBHHe cooTromeHMs. [prnmra cywd.
B #sorTOmMYecrOM 6,)0¢TPAHCTBE afijeRTERHOe B3amMofeftcTrme (4a)
ABIREeTCA MATPEIefl, KOMIOHeHTH KOTOPOR B NCHONLSYeMOM MONXONe BHORpAs




prea » nEne™)

F(ye) = Fre) =, b 3

FT(y2) = FP(5e) = 2, 92‘5":5' (10)
a IBe CRAOBHE KOHCTauTH &, B ?,, oNpeNendvTci H3 yoIOAHA COIVIACcO-
Bamma (2): 7

<., {?"F)_A:*)“*?A )"J“' ()

rIe )‘ =(2 o oF ) (Ilpexnoxoxero, uTo naoner-ropmn noremmanr
CPeIHETO NOXA NPONOPUHOHANEH MOCRATADHOMy &, : (ffz)=-g & .2 ) rz))
B COOTBETCTBEN C 3THM TIONHAA AMLIATYIA BaamMOTEHCTERA HyRTOHDE (40)
HMEeeT KOMIIQHEHTH 2 ?
% %
rﬁn ?2 w} Q /u) r’ 5

po il P4
£y w) = gTW) 53 57 (12)

pry . 94 24
[friw) = [ nziw) = %) 7 5

¥z ypasHewma (I) moryvaem:

/ (-2, A )T - (mpdi)c = w,,

(=% X )CZ + (1~ @pA[)CF = By (13)
(£-Zp ) )C - (@At ) € = &,
- Lrp /),,‘)Q'm-f-(l'ﬁ,,,, ’),‘) C;P = ;e”p . (14)

@
Tne J~ -( 4(‘0)4—”-') B oncrewe ypasweinmk (I3) u (I4) Hemsmect-
HIMA mscﬁmmemm ARIAOTCA C (‘J) KOTOpHE JI6T'KO HAXORATCA:

” Z‘-[?,,,,* (= ne = nn)/)n/

np - z ¢

C‘ = —1-/2". *(Z,’z’, znn))pj (15)
®_crn- %
reelc

")mm NpOCTOTH B .V;p He BRADVYAeTCH KYAOHOBCKOE S3ANMONGHCTENE;
€70 YYeT BHOCNT HeNPEHIATSAYLANG YCOTOXHERNA N LTBOXMT JNNL K HO-
GOXLMOMY CHBMTY penonaHcoB (~ 1004200 keB) M HecymecTBeHHOMY lepe-
PACOPeISX6HED BEDOATHOCTH MX BOSCYXICHNA.
6



BHeCE 4, =L ~B, (MW )~(25,-365 oA nerepymant cuerem (I3) m (I4),
3HaHMe TOTHOX aMuIATYEH I’ mO3BoMfMeT HAXONMTH BepOATHOCTH Nere—
XOLOB B cHCTeMe 1OJ IeHCTBMEeM HPOMIBOJNEBHOTO BHEMHETO MOJIA

Il = - ntetrnrsin)

Econ BBecTE agperrmsHoe noxe V=V +7A4Ve | 10 cooTHomerme (I6)
MOXHO NepemMcaTe B apyro# Qopme

2
INf =~ £2m (V) ( 16a)
CooTHomenne (I6a) MoaBoJdeT NONYUETH NOJE3HOE NIA IATLHEHETo BH-

pakeHMe U4 napameTpa IEHamudeckolt medopmain (7) depes vHEMYW 4&CTh
MONAPASAIMOHHOTO ONepaTopa M0 OTHOWEHNM K BHEUHWM MOJIIM \&" u \4{ :

Bte) = = ZEInfON) (KA (o,

e B KauecTBe BHEUHETO MOIA MH OOIXHH HCOONIBIOBATH

o

V:’@-n ;l%, V;= ,,.g' IS DeaKmy (n,n’) , (I8a)
”_ o ) Y 7

W z,,,;r?,g‘, 0 5% 7. peaiTY (5P (186)

OTH COOTHOWEHEA NMOKA3HBAKXT, YTO B HCHONH3YEMOM NOOXOJe NapaMeTpu
ﬂ"’(w) " ﬂ,‘ (w) , onpeleJsimue pacceAHEA HeATPOHOB B NpOTO-
HOB, COOTBOTCTBEHHO, MOI'YT OTJMYATHCA IPYT OT JpYyTra, 4YTO MOINTBEDE—

NeeTci BHYNCAGHEAME (CM. HEXR).

PacrnpefieieHRe BePOATHOCTH BO3CYRIEHRA AIPA [0 9HEPTreTHYECKOMY
CIeRTDY HA JAHHOM MHTEpBANEe DHEDIWY XapagTepE3yeT BRIAL B COOTBET-
cTBymuee npaBwio cymd. CorviacHo padore’ 7, :—)Hepre'mqeclcg B3BelieH~
Hoe NDABRAO CYMM [IA BO3CYKISHEA SNDA BHONHMM NoveM Vi Yore
pPaBHO:

2 9
G = I <o Yoy % S S f Nt 1

v/
rre =6, (§= S) , ect ¥ selficTByeT Ha HellTPoHH (mIpo-
TOHH), NpRUEM s HODMEPOBaHH CIEXYMuEM 056pas3cMm i

, ecn =n
infomrde =47 oY
Z , em V=p .
Ecim B RayecTBe BHewHHMX nogelt Budpamu Amepuwe mondA (I8), To (I9)
CBORETCA K NMPAaBWIy CyMM A NapameTpoB JHHAMHIecKof medopMALmHM:



0= 2=t A, (%) =
"'%#15[4.,;‘ ?;/p] A peaxmn () (20a)
DA =L Y AR

=%£‘[4A*44] mi peasmn (g ), (206)

THE

1&(’) =ffn(P) {(;f’;'%)z*‘(‘*f)(f‘j—zg')_z/f“"-

B sawrmuyeHuMe 3TOTO pal3fesA 3AMeTHM, 4YTO, eclm B KAYeCTBe Vo PHODATE
JeKTPOMATHHTHOEe OoJe

HP_ ampt ”_ P_
V="t el=0,6" =1 gag ¢4, (21)
To (I6a) cBemsTCcA K CWIOBOH (QyHRIMM

. P £
,S:(w) = _”i_[m{z‘A‘/w)l{ [?]},
(22)
a CcOOTBETCTByWMllee NMDABRIO CYMM, NouydeHHoe 3 (49), mpEMeT crammapTHEH
BUL:

2 4% = %
6L feof wlde =4(2iet) Lelpmetet, (23)

¥31Me RIGAMPOBAHHHE DPe3OHAHCH MOXHO XADARTEDA3OBATH NprBEIeHHOR
BepoATHoCTEN BEL) —n‘edp'e;tonon ( A - umpuHa peaoHaHca)
44
Blet)=§ &) dew,
wr-$4

4. YmcyeHuHe Ecqe?m

Kaxg y®e orMevajoch, IPH PHEDIHM BHIle OPOr'Aa BHIETA HYKIOHOD
CIERTD BO3CYXAEGHAE CTAHOBETCA HeOPEDHBHHM H €I'0 MOXHO XADAKTEDM3OBATH
cwiosoft fynrimeR S, (w) (wm Afrw) ), BummcatemoRt ma ompe-
JIeJieHHOTO BHemHero noudA. Ha pac. 3-6 mnorasaHH CEIOBHE SyHHIE ;S}(w)
(crmomme mmom) ,S'ffw) (TOUeTHHE JEMME - OTBOUANT MONENM HE3A—
BECEMMY, YACTHI, KOTNA B3AEMONEeHCTBHO BHRTDYEHO) A DANRAIMOHHHX BHEN-~
max moqe (2I), a Takxe mapameTpH JEHaMEUecKOR medopmammm pf (w)
(myHRTEpEHEe JEEEX) A noxeR (I8 ), COOTBETCTBYMIEX HeyNpyIOMy Dac—
CeAHMD OpOTOHOB. [MfpH cO CTDEJKAME yKA3HBAUT BRAAL B COOTBETCTBYD-
mee TMPABLTO CYMM B BHepreTHdeckoM ¥Hreppane oT I0 MeB so ymasamHoft
CTpeJNKAaMM 5HeDImM BosdyaneHmsi. PacYeTH IPOBONWDICH ¢ NOTOHIMSIOM Car-
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Puc. 3. CmuobHe GyHKIPIE 45, /w) M Atp) Bame "W
wa £:2 « & (—J'/w) -_—@@)J""'IM)CMOBBH
dyHKIMA B caydYae, ROTH& OCTATOUHOE B3aRMOIEHCTBHE BHRIINYEHO)

coHa-Bynca B mapaMerpr3aimE YemyproBa /19/ . AHQIA3 Pe3yALTATOB,
NpeICTARNOHHHX HA DEC., 3-6 ¥ B Tadmupx I-3, nosBoader cHenaT: cAexyn-
uMe BHPOIH (Racammecx BosCyxneruit B marepsane IO+ 40 MaB): I. CxmoBHe
fyucmm S, (w) = A (w) NMEDT CJOXHYD TOHKYD CTDYKTYpPY ¥ B SaBE-
CEMOCTE OT SHEPI'HE BO3CYNYeHMA &/ NEX HOBeNeHNe CRASHO DpasaNiasTcd.
B T0 xe Bpemd B o0NACTE CEABHO KOATGXTEBESMDOBAHHHX DPESOHABHCOB OHE
4ONyT CeCA CXONHHM CcOpasom (Hampmuep, B pallioHe MEDBHX MAKCEMYMOB IXA
syapTEnoasHoorel £ =2 x 4) . 2) Brawuerme sdexTRBHHX B3ammomel-
cTeEll IpE pacuere KBAKDYNOXHHHX N T'eXCANSKANOAHEHX DOIOHAHCOB B 00~
JacTE OepPBOT0 MAKCEMyMS CENOBHX (yHRUNR UDNBONNT K CEARHOR KOMAGKTH-
BESAIEE BoSOyxneHNik X ONBNIY DeSOHAHOOB B CTOPOHY MeHBENX SHeprxl,
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Prc. 4. CmioBue fynmpm .S/.) R Alfw) B ampe Sy,
A £=3S5 . OCO3HGYEHHA TeREe EE, KaK Ha Dpuc. 3.

CYUWEeCTBSHHO NePepachpeniesiiiA ¥X BKAAAH B NpaBRAa CyMM, B XaHHOR odmac-
TE. JTOT COBMT ompelesdeTcd NMPETATEBam(e] ESOCKANIpHOE ROMIOHOHTOR
B3aumonelfcTERA B OATOMY B OGJ&CTE HEPBOTC MAKCEMYME De3OHaHCH ¢ =2
% L =4 WMeNT UpeMMymECTBEHHO H30CEAAAHHI XspakTep, 9TO TAKES
OOITBEPANAETCA AHANK3OM NOPEeXONHHX ILIOTENCTaR 3TEX cocToAHNE. T pocTOM
<«  B3ammoleltcTeHe CIBHTaeT DE30OHAHCH B CTOPOHY GOMLENX SHepIwi,
OpAYeM OHE [TOCTENeHHO CTAHCBATCA H3OBERTCPHHME, C yBeJHYeHHEeM MYJIETE—
AOJBHOCTH ~O)peKTMBHOe B3aMMGHellcTBHe OKA3HBAGT BCe MEeHbNee BRIRAHAE HA
nepepachnefejeHne sHePreTHYEeCKN B3IBENIEHHOIO NPAPANA CyMM, NMpEYeM BO3—
Cy=nensa ¢ CoapmMa Z Bo Beelt E5;maemolt OGA2CTE SHEPTHA HMeNT B OC-
HOBHOM H20CKARADHHE XapakTeDn. (MIEZOBATEJIBHC, BTH COCTOAHWA JNOJIEHH HH—
TEHCEBHO BOSGYRIATHCA IDA HEYUDPYTOM paccesneM o - dacTEN. 3) Hpasmna
CyMM IJd PamMAIf{OHHHX BHelHWX Oojeffi B NccorenyemoM EATepBane Bo3(yxne-

1o
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Prc. 5. CmroBHe fyHEmE «$riv) = 87/w) B afpe >z
ma £=6 «X . OCosHAveHMA TarMe Xe, KAk HA pAG. 3.

Huft EcuepuuBavTca oT 90% no 40% mpE yBeJmveHWM MyJLTHOOJLHOCTEN! coc-~
roanEl or 27 7m0 B, B TO BpeMH Kak M "HYKIOHHHX" BHEUHMX noJedt oT
60% no I0Z, ecar HavaxeNHoe Ha AXpO NOJe MS0CKANApHoe, B oT 50% mo
2%, ecym Tofe H30BeKTOpHOEe. OOCMWY BHBOXI 3aRTNYAETCHA B TOM, YTC SHepre-
TRYECKH B3BeilleHHOe TDARIIO CYMM LN pf(w) HcYEePIHBaeTCA Ha Topasjo
Goxse DEpOROM EHTEDBRIe SHEDpIuM BosOyRmeHmA, d4eM nid 4, (w) , NpEueM
STOT METEDRAN DACTET ¢ BOSPACTAHMEM MYABTHNONBHOOTR £  Ami 000HX
oparmn cywmd. Hostromy IP ¢ domsmamm £ , B TIpHEIENe, Hedb3d BHTECHATL
B OT'DREEYSHHOM YACTHYHO-IHPOYHOM ROHJHIYpalMOHHOM HPOCTDAHCTEE,
BRINYANEEN TOXLRO ONHONACTNUHNE, CBASAHHHE X KBA3EIECKpDEeTHHE COCTORHEA
TNOTEHIMANA CPefHero mouA, 4) Kak y®e IOBOPRIOCH, CWIOBHE FyHKIpM
,S:(m) pf(w) EMENT JOBONBHO CJHOKHYD TOHKYD CTDYyRTYPY, ©OcOoOeH~
HO B HEXNel 9acTE CHNerTPa, X pasCpocaHy MO BCEMY MayIaeMOMy MHTEDBATY
sHePTHfl, Sa KCRNYeHNeM BOSOYXUeRXE KounexTERHOf NpEpomu (HanmpmMep,
¢ L=2*(w=/4WMB), Le3(w=26MB) & [=4fw x /315B)),
ECUEDNUBAXOMX B TYEASARHHX OGKACTAX 3HAYHTENLHYD JOND NPaBKia CYMM
M EMODOMX IOBOJNHHC ~.NIHIMe NDWBsfeHHHe BepoaTaocr® B(FL)s.p. .
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Tadmmia I. @
Pacmpenenelme CWIH BO3CYRIEHMA KBampyTOJIBHHX cOCTOAHMN B (7 -

WHTepBan SHEPIAM Brian B mpaBmNO CymM, %
dw , ¥oB N e (P AW B
10 - 18 34 78 6 35 34
I8 - 30 53 I3 7 22 I6
30 - 40 10 I I3 9 II
40 -I46 2 I < 28 3I .
10 -T46 99 a3 93 94 92
Hp‘meqarme: M - oryqalt, xorga BHelHee 9/ no.’!'ze
fAeflcTByeT TONBRO Ha MpoTOHH V=0 ,
P_, 2
Vo =% .

(E/‘I&, ~ canydalt, xorya BHemHee 3/A7 ToNe H30-
S
CRaNAPHOE |‘:=f?2 , V;::glr’

(£71), - cryua, xorza BHemiee 3/M Toste
H30BEKTOPHOE I{B”=12—l . %:= -fz2 .

U
Lt 0?
I
< .
3 ” S
3 T
o ® 1l
]
©* ot
3 wMB

Pac. 6. Carosue dynxmn /) m £/ww/) B ampe
A £=7# . 06OSHAYEKEA TaKMe Xe, KAK HA DHC. 3.

12



Tagmma 2,

PacnpereneHte cCRIH BOSGYEREHMHMA IO CHEKTDY 4 “A’/'

[” Aw Bruax B npasmio cymM, %
2 2 2 <
Mev EN_(en)y, B B (s (B)n
2¥ 10-175 & I 20 I8 48 ~0
17,5- 29 37 66 17 18 6 24
29 - 40 i3 3 25 25 7 26
10 — 40 %2 70 62 61 61 50
3~ 10 - 21,5 9 8 4 5 6 3
21,5-30,5 35 43 15 12 32 2
30,5~ 40 27 28 17 8 9 22
10 — 40 7T 79 36 35 47 27
44 10 —14,5 I3 0,4 IO I0 26 ~0
14,5-29 23 26 8 9 13 6
29 — 40 56 62 II 9 21 4
I0 — 40 91 88 29 28 60 10
5 I10-I9 8 8 3 4 8 I
9 — 29 20 20 7 7 16 I
29 - 40 2 24 7 8 10 &
I0 - 40 50 50 ] 19 34 8
et 10~ 22 10 9 2 2 4 £I
22 — 29 I3 II 3 4 7 I
29 — 40 27 29 6 6 13 3
I0 - 40 50 49 II r 24 £5
7t I0 - 20 5 5 2 2 4 <l
20 — 29 s I4 3 2 5 <I
29 — 40 2 26 3 4 7 I
0 - 40 6 45 8 8 I ~2
gt 10 - 2 5 5 «I <I I <I
2 — 30 2 I 2 2 4 <1
0 — 40 24 24 3 3 5 I
I0 — 40 4 4u ~5 ~5 10 ~2
Hpweosianwe : £M 3/ BHGHEHES NOJE

(£2),- s BEGNHES @OXe, OCTATOTHOS B3aNMORefoTRNE BUE-

(ﬂf&,— lsocm.iupnoo :nyrxomoo: BHOEHOS IIONE.
(A%ry — WBOBOETODNOE "HyRXOHHOS" BHONRes MOXe.
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Ta 3.
SHeprEE ¥ escqpe - IMDHAHH OTHIEAHHHX PE30HAHCOR B i 4
&, - HeHTpOHHH®, ¥, — NPOTOHHNE, ¥, -  LOJIHHE NHDEHH

” L ¥n % ¥

L Ml B(H)’-F- Mab sl M8
bl 13,82 13,5 0,057 0,074 0,131
23,58 0,65 0,085 0,I41 0,226

27,69 1,3 0,245 0,377 0,622

3 11,09 0,6 0,008 0,0002 0,009
15,08 9,3 0,015 0,026 0,041

25,76 2,6 0,453 0,523 0,977

28,33 0,4 0,015 0,242 0,258

32,03 1,2 0,388 0,201 0,589

4t 13,19 18,4 0,005 0,040 0,045
18,16 8,6 0,097 0,075 0,I72

24,81 1,0 0,050 0,193 0,243

35,74 2,0 0,150 0,053 0,203

37.03 5,2 0,343 0,646 0,989

5 4,3 6.2 0,023 0,I00 0,I23
15,74 0,7 0,125 0,063 0,188

17,30 4,7 0,092 0,890 0,983

23,93 24,9 0,312 0,301 0,6I3

27,51 I,2 0,065 0,091 0,156

6+ 14,68 24,5 0,003 0,001 0,004
18,80 20,3 0,016 0,090 0,106

26,22 17,8 0,390 0,344 0,734

5) BoaGyxueida BOMM3M IOPOra HMECCHH HYRIOHOB EMEDT Hedonmume €S5Cape€
- ONPEMH ¥ OPeJCTABAANTCA B BENS YSKAX NSOANDOBAHHHX DESOHAHCOB.

C pocrom sHeprEN BO3CYXEEHNA 9TN WEPNHH DACTYT, NOCTEIad LAA He-
KOTODHX Pe3SOHGHCOP BewdMHH -~ I MoB. HeGoxnsmad mEpEHA pacmana

B OZHOYACTNYMHEe OTKDHTHE KaHafH BGANSE IOPOTA SMNCCEH CBA3aHa C
HeOGXOIEMOCTED IPEONONSHRA HYRAOHOM GOMBIOTO MOTEHUNANEHOTO GApHe-
pa; ¢ yBeaNYeHNEeM SHEpI'EN BOSCYXNeHEA (apbep, KOTOPHE HeoGXOIEMo
OpeofoNeTh, CTAHOBNTCA MeHBIS, X OFHOYACTNYHAA INDNHA pacnagsa BOSpac-
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TaeT. flcHo, uTO uMpMHH TP He LOJMHH COBNANATH C DKCICHUMEHTANBHO HaG-
JaonaemMoff IMpEHOA BBMILY Hamero JOCTATOYHO YHPOUEHHOIO IIOJXOLA K peme-—
HMR 3anayn (HanpmMep, pacnay YacTHIHO-AHPOUHHX BO3CYRIeHHR Ha Goxee
CNIOXHHE , IKCIEPAMEHTANBHOE pAIpeleHre anmapaTypH ¥ 1.0, He YYTEHH).
6) K coxaneHmn, M3-3a HELOCTATKa& MeCTa MH He MOXeM [IDUBECTH DA-
CYHKM [MepeXOIHHX MIOTHOCTell, KOTOpHEe TOXE Hami BHYMCJICHH JYIA
Pe30HaHCHHX cOCTOAHMA. OTMETHM 3HeChb TOJNBKO, YTO [IOYTH BO BCeX
FOJUIEKTMBHHX COCTOAHWUAX OHM HMEmT JOBOJLHO 3aMeTHHA 110BEDXHOGTHHiL
MaKcuMyM Mo Jopme, OIM3KOHK K 2 . /) Tlperckasankoe Teopueid
TOJIOXeHHEe MAaxCHMYMOD BO3CYXIEHME KOJUIEKTRBHON TNIDUPONM © £=2"(‘0“”W9‘j
L=3"ft 7 26 LioB ),z=47wz/3MomaunaeTc.={ ua I0-157 nume oxcnepm-
MEHT&IBHO HAGMIASMOTO

3aKInyeHne

B paGoTe Ha oCHOBe TpOCTOH{ MOIEJNM NETANBHO RCGJIENoBaHH mudepeH—
IMaIbHHe B MHTEerpalbHHE XapaKTeDUCTHKM ANEDHHX BO3CYRIEHEE B CIUIOW-
HoM crnekTpe. OTCyTcTBHE CBOGOJHUX NMApPaMeTPOB B MOMAEJNM OCCOEHHO Bak—
HC NpH B3Yy4YeHWH CBOHCTB BO3CYMIEHHHX COCTOAHMA C GOJNBLUMI MYJIBTHRNONB-
HooTAME J , TIOCKOJIBKY JUIS HEX [IOKA OTCYTCTBYOT HANEMHHE HKCIEpH-
MeHTa&IbHHe JaHdde. l[pyTo# OCOGEHHOCTBI NPUBENEHHHX BHUMCIeHWH# ABIAET--
CA TOYHHE yyeT cOCTOAHME OXHOYACTAUYHOI'O KOHTIUIyyMa, T.€. [OJHOTA Yac-
THYHO~JHPOYHOTO KOHEMIYPAIMOHHOTO MpPOCTpaHCTBA. JTG [MO3BOJAET
a) BHYMCIATH &Scope - IMpEHH. Kak ¥ ORMOANIOCH, BHUMCHEHHHe £$5cope
—UMPHHH COCTABIADT MaIyD NOAR HadmopaeMofl umpmey, ONHAKO JJIA HeKo—
TOPHX COCTOAHR# OHA MOXET ROGCTHI'ATH BeJUUMHH ~ [ MaB.

6) CopMy/mpoBaTh N PACCIMTHBATL C TPeSyeroii TOUHOCTHI BHepreTi-
JeCKU B3BelleHHHEe [paBRIa CyMM LA DaaIMuHHX BHemHEX noseft. B yacTHoc-
TE, NOKasaHo, !rro mpaBmno cymd (2I) mana napameTpa IMHamMMuecko#t ne-
fopmarpm A8, (w) HCHYEPNHBASTCA Ha Topasno do.uee . POROM HH-
TepBaJe 2HePIE# BO3CYXRHeHEA, YeM JIA OnepaTopos ~ ot )2”, n'pm{eM
9TOT MHTEPBAJ DACTeT C YBEJMUeHHEeM MyJIbTMOOJBHOCTH L
Bias  oCOMX HpaBMa cymM. QinenosaTesibio, B DasJMYHHX peak-

IuAX IpE Hu3ydedumy IP B 3&BNCMMOCTH OT BMIA HAJOREHHOIO Ha .
ANpO BHEMHETO UONA GYReT MOYepnHBaTRCA HA 3ANAHHOM MHTepBayie pHep-
T'EN BO3CYXISHEA pasHad Aoad NpaBlIa cyMmM, Ha YTO X0 CHX NOp Hpar-
TNYSCKN He OGD&JANOCH BHMMAHWSA. B CBA3K C STEM 3aMeTHM, 9TC KC—
noXb3yeMull MOAXON IaeT BOSMOXHOCTE IPOCTO DRCCUETHBATE CeYeHHe
BosdyxneHNi IP IpE HeYUPYI'OM DAcCeAHEE QNPOHOB Ha ANpAX, TaK XAk
CTDPYETYpHAA X KEHOMATENYECKAA 4&CTN 348RAYE PA3/NeAArTCA,N EX MOXHO
BHINCAATE Hesamcm IpyT oT Xpyra, NMpEdeM napaMeTp IRHAMEYeCKOR
Jefopuarmm 8, * fw) He NgRAexaeTcA H3 CPABHEHNA TOODETHNI6CKEX
cevyeHEl C DKCIGPEMEHTOM, 8 PACCUNTHBASTCA MEKDOCKONHYeCKH, Taxoft
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noAXol NaeT HANEXNY HA pasyMuoe OlMCaAHMe ANEPHHX peaximit, KOTHA
HHTEpPEeCYWTCH He CTOJNBKO TOHKEMM NETAAME CEYeHRMA BO3CYXNSHHA, a
CKOJNBKO WMHTETPANSHHME Xa8pPaRTEPECTEKAMA HA HSKOTODOM MHTeDBANe SHep-

Uit m cymmolf Mo My NBTHIIONAM.
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