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BUETE,

B nocsenmpnee BpeMaA JAA MSYYEHHS CROLCTR Jerueiinmx aAgep mIpO-
"0e PACHDOCTPAHeNNEe NOAYSmS MeTON, B KOTOpoM posnorasa (ynxums
CDASOHROI0 COCTOMAHNRA ANPA POSAArOETCA B NIY N0 RAROMY-ANG0 noJ-
nory Gasmey opronopumporammux (ynramil, ficHO, 9TO ecam paaTh
TOCTATOYHOE KOJNYECTEO WACHOR DTOrO DPASJOMeNAs, MOZHO KOCTHIHYTH
HEBAERCUNOCTR DESYABTATAR, NOAYNGHAUX ¢ NOMOUKD. aTOl Fymmmmt, . .
or rudpaunoro dasmsea, Tarmm odpasol, HCHRAOYAS MOLEJBAYD 38BHCH-
MOCTEH DACCUNTARENX XOPAETCDUCTHR, MH MORGM NEJATH OUpeieleRmue
SaIOUeNNA O XepaRTepe BIanUOgeficTRRA MER(Y HYRJOBAMN DRYTDA
A1nae

B Becroauge rpeus P G0.BUANCTBE Hecaenopanmi meXOfgsT RS nAp-
HOro Xapaxrepa /BSammoReficTRIf MORTY HYIIOKSMH SiD8, TeCe HOIPE=
ByMCELETCH, YTO DAphND XOpaKTPep DOAMMORERCTHHA B OCHODHOM Dpa-
BIJBHEO OIMCHDACT RSANONEfiCTRNC HYRJIOHOR B J{pe, B MHOIOYBCTHY=
nue o0 exTHy OesyC. OBEO MMERIE MECTO B AfepHOll cucTeMe, MORHO
PaCcCHOTPUYATE ROR HONDABKE K ARYXGACTHYHIONMY BSank01eficTrin,

Camo puyxuwacraynoe psanmmoneficTnie CTPONTCA 13 8aR8YM CBOGCLHOIO
HYLI0B-IyIJIORROr0 pacceasns, lsrectHo, 4YT0 HApaMeTpH HOTCHINAAD,
BASLTA/TION0 PEAANCTHNOCKINM, ONpPeIe/IOTCA N3 OTOH 3aRs4N HEORHO-
BHOURG, W P BACTOANEE BPEMA WIBECTHO HECIOJBKO DEOJHCTHYCCHMX
norésmmanos, onagupasux J|/J/-paccesnne p nocraTouro miponoy
meferhone oHerrdlls Pasanume Mexqy OTHMY NOTEHITANAMN MMEET CY-
mecTsennnil Xopanvdp, NOCROJBRY YACTh NS HAX cogepznT B cede
orrafrunagupi xop (cuarysadpove nNoTeEnEAm), @ Apyras §acTh CONep-
auT MIRYD cepmuetanty (Hecamryaspuaue norermmosm). [lpumsenesne
posmanex dymkul, BESARACHMEX OF MONGAN, NO-BANANOHMY, NOSBOLIT
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cresarTh BHOOpP MexNy STHMH NOTERIMAJaMH H IDoJbeT CBET HA BOIDOC,
RECKO/MBKO IHHOTE38 0 DapHOM XapaiTepe B3aumoneiicTema metly HyIJO=-
HGMM COOTBETCTBYET ReliCTBATEABHOCTH,

Jpyrofl nomxox ® mpodaeme SMep Ny CHJI SaRm0YAeTes ¥ NCHOJIB30-
BAHEN TAK HasupaeMEX 90 eKTMBHHX NOTeHImanoB. [lapamerpn STHX
HNOTCHIMAJOR NONGMpAanTCA N0 KAKAM~NG0 XaparTepucTaram ofrexesen-
HOr'0 A1pa, & OCTAJBNNE XAPAKTEPHCTHEM LIS STOr0 Ze Apa paccul-
THRAOTCH YEe A4 SafIKCEDOPAHEHX. TAXHM OGpa30NM NApRaMETPOEs

B doupmmpcrre pador, HOABMBOUXCA B mociaennee spems f HOCBi-
[HOHEHX TeOpeTHYeCHROMY HCCJEIOBAHHD JErKHX snep, B pamuxax OLXHOI'O
NoNXoNa CTApAnTCS 00BACHNTH KAK MOZHO GOIBNE DASJMUHMX CROHCTB
AnepHoil cmcremu, [pm 9TOM MCNOAB3YOT JiG0 peGJHMCTHYECKHE NOTCH-—
e, Juoo 8l exTHEHEE,

Jlapnas xpucceprannoRnes pagora NOCRAmEH8 H3yYeRmn HerxOTOPHX
cpoficte mecTnEyLNOHHOfl AnepHofl cucTeMH, BOJAHOR&s (JyRKIMA KOTO-
poli paszaraercs p pax N0 Gasmcmid (YHKUMAM MONeJM yEmTApHOH
cxevp (MYC), uacro Hasupaemofi TPAECHAIMORRO-AEBRApHANTHOJ OCLMLI-
JATOpHOI Monmesabd, B pacYeTaX HCHOAL3YOPCS HECHHIYJADHHEe DPeajl-
CTHUECKHNE NOTEHIMAJNH, ONMN M3 KOTODHX ONMHCHRAET HYKJIOH-AYLJIOHLOE
pacceanme 1o 300 Mem, a npyrofi - qo 20 Mom,

B nmepeofi rsspe NARNO! puCcepTaIMM DpEBER@R 00630p OCHOBHLX
AMEOIAXCA Ha CeTONHANENI KeHh PeANICTHNECHAX noTeHimancs 2 voxenell
JEIKEX SNeDs BTOpas rissa NOCBANEHS HSJIONGHND METONA MOASAN YHI-
Tapuofi cxemu, B Hell BuBenenn ypapHenns aua xoaddmie HTOP »
& TarRe HePeXYDERTHME YPAPREHNS ISl MSOCKAADHOIO (axrops KOO =
fumenre Kiedma - ['OprgoRa Ipymi nepecTaHOBOK, C MOMOMBO XOTOPHX
PACCUNTAEE TeHeasorHYeckuMe KoafimmenTH, B Tpersefl raape 06CYE-
JADTCS TOAYYGHENG (MSHYSCKEe DeSyABTETH, KACABINGCH Spd - L [
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TIABA I

PEATNCTRYECIVE NOTEHIMAM ¥ NOREW JIEIHHX
fANEP,

§ 1. Peasud

SHEPIAAX cienqyeT, uTOo sfophuil DOPERNMAA TONZEH OnMCHRATH CHAN
npagasenns, oduchBoc psammoneiicTnne, CANBEOE OTTAJNMBERmC HO
MOANX PACCTOANNAX, SHAWITEABNOC TCHSOPHOE N CHNR-OPIATA/NIOS
psamionelicrons, CymecTryeT MEHOFO HONNTOK BURORA NOPennmesD HyR-
JOB=fYEIOBAOTO PIAmMOZEflCTRNA N8 LOLEDOI Me3OnHO Teopms, OMHAKO
70 Ceroguaumero NNa OTN DOINTHE yenexa ne mmeam, [oorony P RECTOw
ANee Tpeis TAd ONncanns BsamvoRellcThma MeRRy AyRIonaum IMPORO
nenoaBsyoTea denomenosorpueckn notdnpectme noresposn, KOTOpHe
sonywn: ofpasom OGLACHAIDY BCD COBOKYNHOCTH SECICpMoBTSTBHEX
noRNMX no pacceannn, Ceromqua cyuecrryer HECROALEO Rapnanion
NOTEHINAA0B, XOPONO OMMCHBAMNMX ROBANE N0 PACCESHND B 00AACTH
oseprnll »naoTh 10 400 Mop.

Xy n Keccell mpemniomnan noTeHnnas, mmeoupi nesTpesbayw A TCR-
sopiy® wacrn, xoropuil ommcupaer paccesmme xo 20 Nop /1/. 9707
notestmasn mieer pux /2,3/ ¢

c T
o )= I)
A \{J +% (
rRe HOHTpOsbLOS nsamvoneficTene mMeeT BAL!
c > = . =
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B cayuee Layccorcroro Tmna,

- Kax sumus, NOTEHINAN MMECT AOPOMBHO IPOCTO BN, OZUERO
OH HC COZEDPEAT TAKNX PARNNX WICHOD MO CHRMN=-OPIATANBLIOE P3O~
RelicTone, ovTAMMPGMEI KODP B NOSTOMY He MORET NDABLIBAO OmICH-
BatTh NA/-wmmdmmen.m
NOTERINAA HCOOMB3YCTCS B pACYCTAX RARnOll RUCCEPTaldm, N D JAibe
gefimen maa KpaTROCTH odosnaumy ero uwepes Hl-porenuman, lipgunny,
no roropoll Ous puOPAE STOT NOTCHLMAM, MH HOAPOGHO OGCymmM mmme,

B 1950 roxy lamvenem n Tanepom Gun Boegen noTeHInaR, KoTOMM
BIIOYRET P CO8H USHTDOJABLHOS, TCHSODHOE N CHRE-OPOHTANBIOE BSEID-
Reicroua, lueercs Tamse orrasnmpamumi Kop /4/. ToTemiuan mmees

Bqs

GT V(r)+\/(r35+ q(r)(Cé”) (2)
TRe B V&%

V(”"{—Vo %rj v

Taparerpu \/L,. ' m Y nondupamcs mam KemTOro cocresmm
RE3APHCAMO, TeC, ONPCTCJCHHNE SHOUCHMA NONYHAINCH NN CPABHERIN
¢ ORCHSDIMEHTOM I CHHPJACTHHX YCTAMX, TPAICTHHX YCTHMX, Cmi-
TJeTHUX HOVCTHHX B TPRINGTHHX HeueTEmX cocTosnsil, [pnves mape- \
NETDH D OTHX COCTONMMAX NONGAPOMCE P OTHSABHOCTN N4 Xammpi |



YacTH NOTCHIMAAAS M7 NERTPANBEMX, LA PORSODHENX B CINE-OPONTA be
HHX CHlie [ipaxTHveckE BiA BCoX OTHX CHA HCNOABSORANOCH OQHO U TO
%0 SHEVCHNC NAPOMETPE ‘o , W HECMOTDS BA 970, WICAD HESARMCHe
MHX nepomMeTpor papno 20,

Xemaga u lxoncTom » 1962 rogy psesm NOTEHUmAN, B ROTODOM [q0-
NoARMNTENLHO YYATHRAJLOCH €Ul M RRaqpaTAunoe CHRE-OpGHTANbHOe
psamogelcrene /5/, On mmeeT BRgS

.......

VHJ Vc('r)q.v (T)S|Z+V!_ (Y)L ) kr)\, (3)
Ine
L, =] 35 +2 s(s+1)-3|[*- (D5) (3a)

Horemmam V. (¥ g V. (¥) pudpasy axms 00pasol, wTodu
A GoupmMX PACCTOARNAY OHM CORIGNOMN € NOTERIMANAMNA, NOAYUCHHIMM
Me30ENOG! Teopm: N yumTHroOMME onpmommonanfi odmen, Tensopmoe
n cofE-OpGATAABROE BPSAMNONCICTRRE RAnGonee CYMECTDEHRO B TRRIJET=
HOM § CHITAGTROM COMBODEX COCTOAMEAX € J=| o llorenuman Xae
Mana-[O0NCTONE XOpOmO COrJACYeTCH € ReunnMm [0 nsanvoneficTemn
APYX HYKJAOHOB UPH MOJHX SHENI'HAX H XOpONo BOCHDON3IPOMNT dHEIce
THNECKYD 30PNCHMOCTD (a3 pacceanns pujaoTs R0 dsenruil Nopaa
400 lsp,

For noremman ['amvenn-Tenepa, Tax n notvemman Xamagaelzou-
crone mueo? nexotopue ompme ocodemmocei. Tan, 1A AAX BO nDeex
COCTOSRNAX HE MOMUX PACCTOSHNAX MERYY HyRIOHAMH RelCTDYDIP G0ibe=
mie CUK OTPAJKNPABRS, KOTODHC ONNCHRADECA CEPRUEBHHO! pagIyes
Oy4 (me Bme oGnacTn CepMIEBHEN NOTCHIMAN I YETHHX COCTOmHAl
COOTRCTCTRYCT CunaM UPHTARORNA, DB HEWCTHHX COCTOARNMAX DIAM:OLGile
CTBNC SHAUMTENBHO Caadee [0 Cpappennn CO nsammoneficTraeN D Yo



BUX COCTOSHMAX, D CHEPACTHUX HOUCTHHX COCTOSHHNAX BSamroneficreme
oTranxupannee, He Gosbmx poCCTOAHMAX CymecTnennui BIJOK BO DPage
msogeficTRNe BHOCAT TCHSODHNE CRAMe 0NN ABAMOTCA NPATAMRALUMMM
» 51 n V= cocrommax,

Ece pnmencpeuncieRRue NOTenuRaNat GHJM JOROABHEMI, JiCRO, WO
IpeACTArALeT SRAUNTEABHHI NATEPEC PHACHEANG DOJN HEJOKOJLHOCTIH,
Tadarnn » 1364 re OGN BEJORANBATE darTopnzoreriull noTeHINAL,

roTOpul ‘ebm'm\émwﬁ ZOpSl 1 MMECT BUA /fVl

(Fi)=k )"*[ gm j(rr +LmL (r](}jm j(r}“’

J'T.S”l_l.rﬁ Jost 3rst’ ITSL Tt JTSL g8 24
rm v - pacea Wom. y_,‘l SL W mm

Jymmma ¢ mommmi cnmmo J @ ero Z - mowmomenpofl ||
Jynmms npegcrTarsdae? ROMOARGIMD opﬂl!am YIJIOBHX MOMERTOR

\( (r\lnmcnmcocrofmn! F)C 8 H

uyl,,)_y(rjf) Z(LSHLH l]” \f\. (T)JC P (4a)

[ Vi
TT51 FTS I M M
rne PT npoemo%mﬂ prepaTop l IpOCTPaLCTEe M30CLALD
Bl

Oynrrmn ﬂl h mwmmmm
MONERTOR, » [opoverps noTeRIMANA DONGAPCOTCA LA DOSHUX COw
Mnmmmn.nwommmm /V-paemmg

zo 320 Mep, OB ROCTATOURO I'AGMOK I RGET BOBMORHOCTH peccuntarTs
Anepaue xapaxrepncTniy, [loTenungsa JODOJBHO MMPORO BCOOABSyCTCS
B pacuerTax,



- -

B 1968 r, Pun npegiomma moransmufi noventman /7/, woropui
mMECT DABMTUIMe NEHTDABHNE NOTOETMANH BAT KARROrO HECnA3HOID
eocTonna (cocTonEna © J=|- B COCTOAENE E'E, )s @ 1ua cRIB-
HOT'O COCTOARAS MCMONBAYETEA PHPAMCHENES

\f=\/ch')+ \/.r(f)gn_‘f Vis (O (L %)

Taroe HCHOALIORAHAC DESJMYNLX JOKANBHHX LOTEHIMANOP A1 XAZIO
v./Wmeam spasieTen HanGonee odmei Jomofi uoTeMMAsE - -
Tamean-Teseps 1 ARNIETCS, B [IPHHLRLE, ROCTATONHMM R4 COIi@-
Cill Te0pAN C DKRCHEDHNGHTOM N0 YOPYI'OMYy PacCeaEND, 5 NOTEAUNAId
YURTUBADTCA TOABKO COCTOMRAS € J<2 « Paccuwerpiraeres noPel-
mea nex ¢ roepnofl, Tax n marrofl copmmemunofi, Caegyer omeTH™h,
yTo nHoTemiwaa Puge, cogepmampil p Cefe WieRN HKRABORCROIO TAIA,
Be ynoden R PACYETOB N, KpOME OSTOI'0, NPHBOMAT K OUCHD MELitHe
BOil CxOZaMOCTH DANROB TEOoPHH BoamMymernil,

lloresunas, snenennnfl » 1970 r, Iormm, llelpecom n Typeise,
JIeH DTOrO HEROCTATEA, OB COZEDRAT MAUKYD CEDNIGBHAY H MNEsT
Bag /8/ ¢

\/(v):\/c(vpf \/Tm‘ijl; VLS(T)(Cg)*\/LEY)Lt-z (8)
rae
L =& W SEDEDE DR oo

Kemmufl #S DOTERIMAJOB V(_. Ve s \/le VLL PoSIraeTa
B DAY NO PAYCCORCKMM LOTOHIMANAMS

Vi = ZV exp(-v/«) | (=cTAsLL (50

B cayuoe nesTpeasEol m TERESODHON CHA NApaMeTP PACCTORHMS 0=
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cPaTouko peamE ( ~ 3 (m), 970 jesaeTea RiA TOro, UTOlH NOLYVH-

70CH COPHANENNE ¢ BIPOCTMMMN NOTeHInANAME ME30HEO! TEODHHy Y=
THROOIMME OgHOMesORmuf oduenm Ra GOJBMNX POCCTOANMAX, BuOOD NOTCRe
maszor n puge Jynmmfl Paycea SHAUATSIBHO OGMEruaeT DPACUCTH, Yulle
Turas o7 JOKT, YTO MOTSNNMAN ONNCHPAET pacceanne B MUPOKAN MA-
ropuase oneprmll (g0 300 Mep), nonarno, nouemy oTOT noTeMMAan
YBCTO MCHOMBIYETCS KA PACYETOR, Kpome 9TOr0, KA NORABSN Camn
asTOpH, OTOT NOTERUNAI NPMBONET K OYGsh Aol neurumne STOPoll
XapTpa~lOKORCKOL MONparkd, [ AUCCEPTanMN HCNOABIYETCA NMEHRO
9TOT mOTCRIMAJ, B gasbHeimet My Gymem 0G0sEauaTs ero Kek P e
norenrman, llapemerps ero npapelesu o Tadmmne I

D mocaenaee ppeMsa B TEOPOTHNECKUX PACUETAX YACTO HCHOIBIY-
eTesH TamRe TONAABAN{! NOPERIMAN C MAPRMM RODOM, Opergroxensuil
p 1971 rogy Ofiwenaflepon n XarenGpolixom /3/, On mmeer UEHTDO/bhe
BOC, TEASODROE E COnu-opinToapnoe roanvoneflcrnne, [oToRIESS Bl-
Opos TOR, uTOGH OB Ou DOBANYHEM 247 KARMOr0 B3 YeTHPEX APyX-
nyrnonsux cocroammil ( S = 0,I3 T = 0,I)s On mmeer naas

1+ 1t i- L 4- ¢ AR
V=V P sV PV PRV TP -
wm P PP P P’ = npoermonae oneparopy
A9 CREFACTHO=HYETHOIO, CHNI/QTHO=-NCUETHOIC, TPAILIETRO-ICPROTO,

TPHILICTHO=-HCYETHONO cocTOARAll COOTRETCTREONNO, Camm norerimasm
mieoT pARS

v it 34 3t L _’ .
:\/ ("');v =V(T)‘\'V ('f) LtS)fYV (Y)S
Pmmu@ynm pamm:ammqynmrayccn

\/(Y)-Z: A wf( B ) (69)
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llapaperpu Doremmase nofodpany TAK, YTO OHN O¥EHBH XOPOMO OINICH-
BaNT BECHEDUMEHTOABINE NOHANE NRYXRYNJIOEIOL 3amaun,

Bee oTR DOTORIMA)M HCIOABSYDTCA Ui HOCTPOGHHS NOTERIMANS
CHCTEMH HYRJOHOP, M C [OMONBO OTOr0 MOTCHIWIANS CTAPANPCA OGhECce
HITH Rok MORNO OoJbie CROICTE AnepHol CHCTCHI,

Npyrm: nogxonol K menusoff mpoGache ABJLIOPES 9f erTADINe NOTGN-
nAGaH, lOCTPOGHENE [0 OHCIOPAMEHTONBHMYM RARNIES NAST RAROIO-INGO
RONKPETNOY'O sApE, DTH ROYCMNENR HB AVPCE NCJAROCTHD (enOMEeROs
JOINYeCrinile

Bpapr n Boorep /I0/ » pammax mevone XLaprpn-lora nponesH pace
YeTH MAOTHOCTR sAnepHofl MOTEpHH, DHEPIMA CBASH N DANUYCOB ROHEY-
BUX AREP © RCHOABIODAMMCH GOABUOFO YACJA SIJERTUNRINY NOTOHINAIOD,
JTH pacueTH norasanm, wr0 Eesb8d Tar NOKOrHETE DapareTpr noTeHe
1A 0By, YTOOH NOJYWRTH YAODJETROPHTE/BHOC CarJacne C OHRCnepuven-
TOM NA PCEX OTHX Beamuns, Tax®e He yRaeTCs NOAYUNTD YROBAETRO-
paTesbHHe SLEYEHNA NAT DEMNUNNY DHEDI'MA CRASH C NOMONBD S <pOn-
HOBOI'O RBamMOgelicTBHS, npegiozennoro NyTxXyxpammoancM n Bepar=
me /11/. b zmnre Banaraca /13/ npunenmen oilerTaniuil novenima,
napaMeTpl ROTOPOI'O MeNAOTCs P OUpeneJeHANX ARTEPBANSX JAA NoNy-
wens gHeprufi RMSEOJERAUAX ypormell AGIRUX SXePe O  =ROIEOROH
noremman, ncnomssorannuft femdyrm n Cesaation /13/, nospoaa
NosyunThr XOpomee corJacie nAa SHeprpm CRASH N DASNEpOR anep »
mpoxrofl odrecTn 0T ‘he o mp ¢ Onpmaro sAcCHO, YTO fqaMe OTO
corsiecne He MOXGT CAYRMTH KpuTepmeM HWCTHRANOCTH MAHEOrO 9l GETHDe
BOTO [OTEHUAAAG W3-80 ero npaflnefi HeynmDepCanbROCTH, leficTEATENd=
1o, DEpaneTpH TONIX ROTCRNNAJOD ABAMYTCH JYHRUMAM MBCCOBOFO
wacag A u yurennoll wouurypomms, looTOMy, ACXORA N3 FUIOTESH



ABYXUACTHYHOIO MEXAHRaME BSamvoqelcPRildy ODEICTERINETCH jogee

N0CI@TOBATE BUIM MCNOABSORAHNE POACTNUECKNX IOTERUNSIO), g o
OOUpanrax Ra MEOIOYECTHUHOCTD HORRO NEJATD OUDCRSIeRHNC Yapn,.
Yenna TONBKO TOFNS, KOLAS pesyabTaTy DACUCTOR He SYmyr Simpesny
0f MCNOJABIOEAHRMX MORcleils

CrommjAuEOCTh CTPOSHIS JNerKAX AfeP OCYCJORMAE T3, X< pqy
mix Guno co3nano donsuoe rommecTo Mogenefls Ha=sa mesdc you,.
YeCTEQ RYIVIOHOP B NEIMNX ADAX NOZAPJADNYD POJb HIpage UGiep..
nocTane oldexTH, WFO BMeCTe ¢ CAABHON MOTRYIIOHAOR RKOIDLIMrycs:
NpURO T 1 SAMETHO! RASCTSPNSCIME HFPUX ED. JueT HRATRam o
Sa79YA CJHORHCA W QO BACTOANEr0 rpeMEeH: R0 KOBNA He peselmg
Vasoe roamvYecTsE0 RYIIOHOB (pNNORUT PEIEE K TAX HOSMDaMM ®yo.
a", mm "gyxopu™ COCTOMHAMM, KOTODHE BOIRIZAOT UDn MRicyjy.
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