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. BBEIEHNE
I. [IlipaxTuueckoe peweHue NpoGieM MCIONB0BAHWA BHYTDUALEPHOMN
SHEPTMU CTHUMYNMPOBANO BO3HMKHOBGHME W CHCTPO® DPa3BUTHO MHOI'MX
BAXHHX BETBO}l NPUKNAZHON MaTeMaTHKH W MaTeMaTHueckoff Qusuiu.OHO
NOCNYKHIO MOWHHM TOJNYKOM K HOBOMY pPa3BEDTHBAHMD TEODPOTUISCKHX M
BKCIOPUMEHTSNEHNX WCCHEZ0BAHMA B TEOPUNM NMOPOHOCA W3Myyernuid, B
TOM 4YuClie, RECTKUX TaMMa~KBSHTOB NDHMMEHUTENBHO K 387auaM paspa-
GOTKM M CO3JaHMA BAWLMTH OT AZGPHHX M3IYUeHMit, BOSHMKAWWLEX NPH
pacmenieHuy aTOMHHX AZ6D, 8 TaKKke B pe3YyNBTaTeé B3auMofelicTBUA
MOWHHX HOMTPOHHHX MOTOKOB C BEWECTBOM B Pa3lMUHHX YacTAX pea-
KTODHO{t ycTaHoBKM. OCNAcTh BHODPIMM TaMMa-KBAaHTOB, NpezCTaBIAK-
WKX WHTEPEC ANA YKa3aHHOTO KDPyre 384ay, NPOCTHPEETCA OT HECKOIE=
KMX Z@CATKOB KuI0BONRT A0 I0-I5 M3B M 38BUCHT, BOOOWE I'0BOPH,
oT iemecmna CPeZH, 3aHATO# MCCHEAYOMHM IIONEM W3NYy4YeHuA., B 2TOH
0678CTH DHEPIMM. OCHOBHWMM NpOLecCaMN B3auMOZefcTBUA TauMa—
KBAHTOB C BOLECTBOM FBIANTCA CAEeXZylWNe TPU mpouecca [I] :

| 8) KOMIITOHOBCKOE DBCCOAHME I'aMMa-KBAHTOB HE 3N6KTPOHAX
Cpoau; AP - | |
0) GoTosmeKTpUUECKOE MOTIOLEHNE rAMMB-KBAHTOB HA CBASAH-
HEX 3/I@KTDPOHAX 8TOMOB; |
B) MCUB3HOBOHN® IaMMa-KBAHTOB B NpOLECCe 00Pa30BaHUA
BIGKTPOHHO-NO3UTPOHHEX [18p B IONE 8TOMHHX fiZeD.

- Ina ConpuMHCTBA NMPUAOKGHMi NOCHeAHME ZBa NpoLiecca MOKHO
paccMaTpMBaTh KaK NPOLECCH YMCTOI'0 MOINOLeHMA, POTONMOTIOWEHME
UIrpaeT AOMMHMPYNOUYH PONE B 06/1aCTH MajauxX BSHEprueil. [IpuMepHO
npu sHepruu ~ I00 k3B B cBuHU® M 20 KSB B BOZe 3TOT Mpo-
LecC HACTONBKO MHTEHCHBEH, UTO NDMBOAUT NDAKTHUGCKM K NOMHOMY
NMOTAONOHMN IaMMa-KBaHTOB,UMEKIMUX SHEDPIMN HUXG YKa3aHHHWX 3HaUe—
Huii. [Iponecc 00pasoBaHNA Nap UMEeT MOPOTOBO# XapakTep. OH MO-

KO8T BH3HBETHCA TOABKO TAKUMM TaMM8—~KBAHTAMU, DHOPI'MM KOTOPHX
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OoNBWE 2M, TZAE /M - SHEPTHUA IIOKOA dNeKTpoHa. [lonepeudoe ceueHme
npouecca 3aBMCHUT OT MOPAZKOBOI'0 HOMEpa AZpPa-MUINEHW M pacTeT C
POCTOM DHEDPI'MM raMMa-KBaHTOB. B Npejenax sHeprui, BaKHHX MIA
npawmnqecﬁnx NPUIOKEGHUA K NMpoONeMaM 3auuTh, 06pa30Bakue sMeK-
TPOHHO-NIOBUTPOHHKHX Ilap He UI'paeéT 0co00 BaxHO{ pomu. OHO CTaHO-
BUTCH CYLEGCTBEHHHM IIDM BHEDPI'UAX I'aMM8-KBAHTOB B HOCKOJBKO A6CHA-
TKOB M3B. HeuuHas ¢ 3TMX SHEPIMHA NMPOXOXAEHME TaMMa-WU3IydeHUd
uepe 3 BEUEeCTBO CONDOBOKAETCA 00PE30BaHMEM T.H, KaCKaJHHX JTUB=
Heif. HauGomee BaKHHM B ABIGHUAX NepeHocs raMMa—-u3nyyeHus B 3a-
Aa4yax 3alluTH AZIEPHHX DEAKTOPOB ABIAETCA MHOTOKDPaTHOE KOMNTOHOB-
CKOE paccefnne. SMEKTPOHH CpEZH, YuYacTBYLUMe B 2ToM mpouecce,
MOXHO CUMTAaTh CBOCOZHHMM ¥ NMOKOALWMUCA, TaKoe MPEZAMONOMEHAS CY—
mad?saﬂno yopouaeT @uaudecKyo MOZenp B3aUMOZEHCTBNA TIaMya-
KBaHTOB CO CPBZOH ¥ NPUBOZMT,B YacCTHOCTH, K TOMY, UTO 3E@DTUA
NIPOU3BONBHOI0 IaMMa-KBAHTA B UCCHEAYEMOM [OJle M3NYYOHUA HE MO-
¥ET NPEBOCXOAMUTH MaKCUMaIbHOM :3HEPIUM I'aMMa-KBaHTOB, UCIYCKaEMHX
BHEWHWMY NCTOYHMKAMU. OCWYHO NpPEANONaraeTCA, YTO BTODUYEHM TOD-
MO3HbLIM MBNYYEHNEM, UCIYCKAEMHM 3NEKTPOHAMM OTZAAUM,IIpVHAELIMA
yyacTHE B KOMITOHOBCKOM DBCCEAHMM, MOKHO NpeHEGPeYs.

lozaBnawee 4yucAo pador TEOPETHYECKOT0 ¥ PacUETHOI0 X3pPaK-
Tepa, MOCBAUOHHNX NMPOGNEMaM IepeHoca I'aMMa-KBaHTOB,0CHOBaHO HE
ZONYWEHU! O TOM,YTO BCEMM [pOlieccaMy B3aWMOZEHCTBUA IaMua-KBaH-
TOB C BelUeCcTBOM, KDPOME NMEDEYNUCIEHHHX BHIE TPEX NPOLECCOB,MOKHO
npeHeopeus.0ZHaK0 Takoe NPEANONOKEHWE B pAZe 3aZay pacuers 3a-
LNTH OT AZODHHX M3NyYeHM{ OKA3WNBAETCHA HEONP&BASHHHM. YacTo
BOSHWKABT HEOOXOZMMOCTH YUETa ZADYIUX HDOHGCCDB, OTNUYHHX OT
JNOMAHYTHX BHWE, & T3KKE BTOPMYHHX IaMMa-KBAHTOB, CONPOBOXAS—
OMUX ITPONECCH B3aMMOAEHCTBUA NEPBUYHOIO UBNYUOHUA C BEUOCTBOM.
leme B TOM, YTO BO BCEX OCHOBHHX NPOLECCAX NEPBOHAYANBHAA

OHEPI'UA BCTYNWBWEI'O BO B3auMOJZeiicTBME IaMMa-KBaHTa WIM 31a4YM-
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TENbHasA 6€ YacTh IepenasTcH énexwpoﬂau cpezn (npu @oTomoriouwe-
HUM ¥ KOMNOTOHOBCKOM DAcCefHNM) WUAM SIEKTPOHEM M [OSUTpoHAM (B
mpoueccax 06pa30BaHuf BDIEKTPOHHO~NO3NTPOHHHX NAP).DHEpPrus,aKKy=-
MyJIupoBaHHasd BNEKTPOHAMU, BHCBOGOBAAETCH B OCHOBHOM B Byl IaM—
Ma=KBaHTOB, M3NyYyaeMuX B MPOIECCE TOPMOKEHUA BIEKTPOHOB,TopMO3-
HHE TaMMa-KBE8HTH O0pa83yNTCA TaKKe IPU BaMENNeHUNM MO3UTPOHOB.
[Tomumo TOpPMOBHOTO WBNYUEHWA B NPOLECCE 06pPa30BAHUA BJIEK TPOHHO~
MOSWTPOHHHX Nap o0pasywTcs ZBa BTOPUYHHX IaMMa-KBAHTa B DE3YIb-
TAaTe HEWBOOXHON BHHUTUNALMN NMO3WTPOHHON cocraBaApmel napu, Ko-
JAMYECTBEHHO! OLGHKE BKJAZa NEPEUNUCT6HHHX BTOPUUHHX MPOLECCOB
U3MyueHusl NMOCBAlGHA B OCHOBHOM HacTOAWAA pacora,llpu 3ToM GOIB~
lOeé BHMMa&HME YZAENOHO CHUCTEMATUYECKOMY NPUMEHEHUO METOXE MEJHX
BOBMYLBHNII, OCHOBAHHOTO HA WUCIIONE30BAHUN CONPAXEHHNX YypaBHEHUN
.nepénoca f2] » ¥ PaspaCoTKe COOTBETCTBYWWMMX UM YUCHAEHHHX &ITO-
PUTMOB,

ConpAXeHHHE ypaBHEHUs ncpenocé HAWJIW YpPe3BHYAHO WHUPOKOB
NPpYMEHeHNE B HEJTPOHHO{ (JM3uKe NpW pacueTax KPUTHUECKUX XapaK-
TEPUCTUK ANI@PDHO-3HEPIreTUUECKUX CUCTEM, B mociefHue roix 00—
JaCTh NPUNOKEHMA METOZa BO3MYyUEHUI pe3Ko pacuumpuaack Gnaroiaps
npeznoxenHoil J.H.YcauesuM MOZMPUKALUM M@TOA&, MONYYMBUOI'D HE3~
BaHMO 00O0CWEHHON TEOPMM BO3MYILEHUil [3] . MaTemMaTnuecku sazaua
pacdeTa KpUTHYECKUX NMapaMeTPOB PeaKTODPe NPUBOAMTCA K OAHODOZ-
HHM 38784aM 0 COOCTBEHHHX B3HAYEHMAX, COOTBETCTBYOUMM OlepaTo-
paM IepHoOCE HaﬁTpoﬂoB, dTo e KacaeTcA 38434 3aLUTH, TO OHY
NIpUBOJATCA K HEOZHOPOZHHM YDABHEHWSAM NEDEHOCa IIPM OZHOPO ZIHHX
Uy HEOZHOPOLHHX YCNOBMAX HA TPEHVUHHX NMOBEDXHOCTAX DPacCUYMTH-
BaeMOil CUCTEMH.TeopUs BOBMYWOHN/ NPUMEHNT EJIBHO K HEOZHO DO ZHHM
3aZilayaM OhJIa pa3BMTa IEDBOHAYANLHO B padore I'.H.Mapuyka u
B.B.Opuosa [4] ua ocHose Gomee pammeli paGoru F.F.Kazoumuesa [5].

Cnezmyer orMeTuTs,uT0 B 33Zauax 06 YCAOBUAX KPUTUUGCKOTO Das-
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MHOMEHWS HEiTPOHOB MET!OZ TEOPUY BO3MYWLEHWH HAWEN HECPABHEHHO
O0JI€6 WHUPOKOE DAaCcIpoCT!paHeHMe, 4YeM B HEOZHODPOZHWX 3ajavyax nepe-
Hoc&a. JocTaTouyHo IoJiHaiA Guoiauorpadus padoT,OCBALEHHUX Pas3Ind-
HHM (QOpMyNUpOBKaM METO;Za M €I'0 NPUIOKEeHUAM, COLEPKUTCHA B MOHO~
rpaguu [6]. PaGor,ucrnoine3youux CONpPAXEHHHE YPaBHEHMT W METOX TE-
OpUWM BOSMYWEHMI B HEOZIHODOZHHX 3a84a84aX II6PEHOCA,CPaBHUTEJIBHO
Haﬁaofo.Mu OTpaHUYNMCH YNOMUHAHNEM HEUCONEe BakHHX M3 HUX.B
crarse E.B.Bpewenxosoitt n B.B.Opnosa [7] npeanmoxen meTox pacuera
CHEKTpaNbHHUX pachnpezeieHuil uanyuyeHns B GECKOHEUHOIl OZHOPOAHOH
Cpezie C TOUEUHHM MOHOHBNPABIBHHHM WCTOUHUKOM,OCHOBAHHHA HE NPU-—
MEGHEHWYM CONPAKEHHHX ypi@aBHEHHMIi,a B padore [8] ZaHa ero uucieHHadA
peanmn3auusi.B crarse E.Moppuca (9] npescrasmenn pes3yupTaTH pac-
4eTa pacHpelesieHyii BTO)PUUHHX SHHUTHIAUNOHHHX I'aMMa-KBEHTOB. B
Hell  BMECTO OGLUHO UCIIOINE3YEMOI0 ypaBHEHUA ﬁepeHoca pemaeTca CoO-
MpAMEHHOS C HUM yDaBHEIHMe, uMenmee Golee raazxoe peweHnue. 0co00
CIeAyeT OTMETUTH AoKnail A.A.AGardua ¥ Ap.,npeAcrabBieHnnit Ha J[-bK0
MexzyHapoZHyw KOHP@pPEHIIUO MO MUPHOMY WCTONHB30BAaHMW aTOMHOH BHEpP-
ruy [I0], B KOTOPOM METTOZ TEOPUM BOSMYWEHUY M KOHUENINA LEHHOCTY
MBJIYy4YeHN 10 OTHOWEHMWH K ONpeZeNeHHO}{ XapaxKTepUCTHKe NONA U3Iy-
YEHMA WUCIONB3YyETCHd AN DpPEWeHUA ONTUMU3ALUOHHHX 387@y 3aluTh OT
HEMTPOHHHNX W I'aMMa-U3J yueHnit.
2. llensp npeznaraeuolii zuccepTallMOHHO# PaGOTH ABAAGTCA pacueT
BKJ@Zia B NONE PaCCEAHHMI'0 IaMMa~Wu3MyYeHus BTOPUYHON KOMIOHEHTH,
COMPOBOXAAKLEH MPoNeCCE $OTONOINOWEHUA,00Pa30BaHUA BIEKTPOHHO-
TMO3MTPOHHNX N8P M KOMIITPOHOBCKOI'O PacCCEfHUA IEPBUYHHX rauua-
KBaHTOB, 8 TaKk® HOKOTMPHX ZpPyrux agdexToB, ZAOMyCKawUMX npuenn-
KEHHOO ONUCAHME METOZaM! MaIHNX BO3Mylie:uit. KpaTkoe cozZepraHue
ANCCEPTALMN CBOZUTCA K CHSAYOLEMY. '

[lepBaf rasa nocaAmEeHa QOPMYJINPOBKE OCHOBAHHHX M COIPAXEH—

HHX YpaBHEHU{ N@pEeHOCE I'aMMa—-KBAHTOB, KPAaTKOMY BHBOZY (opuynH
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MalhX BO3MYyWLeHH,BKINYAA Bosujmeﬂnﬂ BHCUMX MOPAJAKOB,M TNOCTAHOB-
KO JIPONEHHHX 3a87a4,I03BONAKINX OLEHUTH KOAUUECTBOHHO (uU3Udec—
Kyl 3HAUMMOCTH 3QHEeKTOB,NPUBOAALUX K BOBHHHﬁDBBHHD BTOPUIHOH]
KOMIIOHOHTH MCCIHEZyeMOro poja. B KauecTBe NocHeAHMX BHOpa#H 3a-
Zauy C IJIOCKKMM ¥ TOYOUHHM M30TPONHHMHMOHODHEDPISTUUSCKMMM MCTOY-
HUKauM¥ B OGCKOHOYHOI OZHOpOAHOW cpeze.llepBwe Tpu maparpafa rna-
Bb NMEKWT BBOZHHEA XapakKTep ¥ COZepKaT M3NOKEHUE ;3Bacrnux fakTOB,
IIPUCTIOCOGN 6HEOR K LIeNsM Aucceprauun,.flanee uccnenyercs NpAMeHM-
MOCTH METOZla MOMEHTOB K 337aue 0 Malbx Boénymeﬂmﬂx B JMHEHHEX
QyHKUMOHANAX PacCCUMTHBAEMOI'0 NOJA M ycTaHaBausaeTcsa oduas gop-
MyJia,Bipaganuasd NPOCTPAHCTBEHHHE MOMEHTH WMCHOMOTO BO3MYU6HUA
9epes NpOCTPAHCTBOHHWE U YIJIOBNE MOMEHTH (YHKUM pacHpeZeleHud,
COCTBOTCTBYWWWX WMCXOZHO! ¥ CONPAKEHHO! 3aZayuaM NepeHoca.B aTy__
®e PIaBy BHKINYEH Bunon'@opuynu,cnﬁﬁunamméﬁ MeXZY cOoC0i mpuoIu-
K@HHHE BHAYOHMA MAJILX BO3MYWOHWI,COOTBOTCTBYOWMX NINOCKOMY M TO-
YOUHOMY MBO0TDONHHM ~ UCTOYHUKEM,8 TaKKe (QODMYNH ZNsA yraoBoro M |
CNeKTPaNBHOT0 pPaclnpeZeneHnii HepacCeAHHOK ¥ OJHOKPATHO pacCefiH-
HOf KOMIIOHEHT. .

| Bropasfi riaBa NMOCBALEHA WCCHAEZOBAHMD Y UYUCHEGHHOMY DEUEHMI
CHCTOMH MHTOrDajbHHX YPaBHOHMW METOZ& MOMEHTOB B IPEANONOKEHUM
NAOCKOI'0 WBOTPONHOI'0 MOHOBHEPI'®@ TMYECKOIO WMCTOYHMKE .PaceMoTpeH
@IrOPUTM DEemeHWs CONPAKEHHHX ypaBHEHUR,UCTONB3YWUMX KBAZPaTyp-
HYI Qopuyny_wpanannﬁ. C MCCNEeZOBAHMEM CXOZMMOCTY NPUOTUKEHHHX
pémeHHﬁ_K_TDQHHH.OTHBHBHHH naparpad nocBAWGH USNOEGHWI METOXE
YUCJIBHHOTO DEWEeHMA paccMaTpPUBEGMHX YpPaBHEHM,0CHOBAHHOTO HA an-
IIPO KC UMaLIuK ncﬂouui pemeHM# KyOuMYecKuMy chnaiiHaMu.BnepBue Mpu-
MEHHUTEJIBHO K 3azauaM nepeﬁoca raMMa-KBEHTOB UCCIEZOBAHO &CHMM—
NTOTHYECKOE MOBEAGHUE MPOCTPEHCTBEHHWX M YTTOBHX MOMEHTOE dyH=
KIuu nn@@epeﬁuﬂaﬂbﬁoro NMOTOKA TaMMa—KBEHTOB B 00NacCTH MaJbX

BHEPI'Mii B CIYyYae YUCTO KOMITOHOBCKOI'O DPAcCOMBATONA,8 TAHEe HANA
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'CP8ZH C NOCTOAHHHM NMOTNOUGHMEM,HE 3aBUCANMNM 0T BHEPPUM TaMMa-
KBEHTOB.Ha OCHOBE ITUX PE3YyABTATOB NOJIyYeHE NPUOIMKEHHAA QOPMY=
na,no3BonAkiaf OLEHMTH CHCTPOTY YOWBEHMA DACCUMTHBABMHX MOMEH-
TOB B 00NAaCTH CWIBHOI'0 IOTVOWEHNSA, "

‘HamOomee BawHHe ANA NPWIOWOHM Pe3yIBTaTH AMCCEPTaLEM cOZLep-
EaTCA B TpeTHe{l raaBe,NOCBANEHHON pacueTy pacnpeieneHuit BTOpPHY=
HHX TOPMOBHHX M @HHWIMIALMOHHHX raMMa-KBaHTOB.Ha ocHOBE ympo-
WEHHOIl QU3MYeCKON MOZeNM,npuHATOM B pacore [II] (cM.TakEe MOHO-
rpagup [IZ]L ZiaH BHBOA Qopuyn ZNA yINOBOTO ¥ CNEKTPANbHOTO pac-
npejenesnit BTOPUYHNX réuua—xnanmon,ncnyqxaauux NPy TOPMOKEHMH
SIEKTPOHOB,IPMHABUMX yYacTHe B Npoueccax GoTOMOTAOLEHWT ,KOMITO-
HOBCKOI'0 PaccesfHNMA M 00Pa30BaHUA SNEKTPOHHO-TO3MTPOHHHX Map.B
MOCHe/IHEM W3 MEPeYUCIEHHHX NPOLECCOB KO BTOPUUHOMY MOND M3NyUe-
Huﬁ,coananaeuuuy 3NeKTPOHAMY, OO ABAANTCA IaMMa~KBAHTH, HCIYOKae-
MHE TpY TOPMOKE@HMM NO3UTPOHOB.Ha OCHOBE MONYUEHHHX NDPUOTUKEOHHHX
Gopuyn mnA AuGHepeHOMANBHHX COUYEHU{ BO3HMKHOBOHUA BTOPWYHHX
rauﬁa-nnanwon CTPOATCHA ZONMONHMTENBHHE UNOHH ypaBHEHUS TNepeHoca,
YUMTHBEWUKE BKNIAA PACCMATPUBAE MO/ BTODMYHO! KOMNOHEHTH B 00l6E
none uanyuenmsi.JaH TaKke BHBOA (OPMYIH,ONUCHBammEe# NMPUOMNKEHHO
YITOBHE ¥ CHOKTDANBHHE DAcNpefeNeHUA BTOPUYHHX SHHUIMAALMOHHEX
TraMMa-KBaHTOB,CONPOBOKAANLNX MPOLECC 00pPa30BaHUA BJI@KTPOHHO-IIO-
SUTPOHHHX TNap,¥ HaWAEHO BHpaKeHMe ANA AOCaBOUYHOTO YNGHE B ypaB-
HEHMM TI6POHOCA,NpeZcTaBIALIEr0 30JeKT aHHUrWIALNK TNO3UTPOHOR,
lIpu BHBOZE MCIONb30BaHE MOZAElNb,ONUCaHHA B pacoTe [9].¢opuyna
MaJNX BO3MYWBHMH,ONpeAeNsnlas DPacnpeien 0HUE a8HHUIUIALNOHHBX
IPBHMBfRBBHTOB,GH&POﬂapﬁ CTPYKTYp® npuugwoﬁ'uonann BO3HUKHO BEHUA
MCCIEAYeMOl KOMIOHEHTH, ABNAGTCH TOYHOM,

Hcﬁonsayﬂ fIBHHG BHPakeHuA ANA Z0O8BOYHHX YJOHOB ypP&BHEHUSA
nepenoca u GopuMyny, NpexcTaBAAKUYD MPOCTPaHCTBEHHHE MONEHTH pac-

CUMTHBEEMO/l XapaKTepPUCTHUKY INOJA M3AYYOHMA YepPe3 IPOCTPEHCTBEHHHE
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‘M YIJIOBHE MOMEHTH MWCXOZHOI'0 U CONPAKEHHOT'O pacupefeneHdil, ¢ Io-
MOWBK CTAHLADTHON NPOLELYPH BOCCTAHOBIEHMSA GYHKUUM TIO 86 MOMEH-
Tau_[I, I3 ] BHYMCAANTCH NPUOTVKEHHO BO3MYWEHUA WCKOMHX (YHKLUO=
HAJI0B Ha8 KOHOYHHX PAacCTOAHMAX OT MCTOYHMKA, Taxum nyTeu paccuu-
TaHH BKJIAZH B NONE MBNYUGHUSA, COOTBOTCTBYKINE BCOM IEPBUNCIEH=
HHM BHIE BuZaM BTODWYHOT'O W3NYYeHVd,l3 paccMaTpuBaeMHX HaMW BU=
Z0B BTOPMYHOI'0 W3MYUEHWUA HAUWOONEE CYLOCTBEHHHWM OKASHBAATCH KOM=
TIOHBHTE, Bdanunammaﬂ Op¥ TODMOXEHUM BNEKTPOH& OTZAYM, NDPUHABIE-
I'0 yuyacTWé B KOMITOHOBCKOM pacCefdHuu. K@ BKAAZ B NMoNe H3NYYeHUA
paccumTaH TAaKKe NMyTeM HEeNOCPEACTBEHHOI'0 DEWEHMA yPABHEHWA Mepe-
HOC@ C COOTBETCTBYWIMM ZONOJHUTEJBHHM YJIeHOM, COINOCTaBIGHUE
Hal§iIeHHEX Pe3yNBTAaTOB C LaHHHMM, NMONYUOHHHMW MO QOpPMYyNe MambX
BO3MYWEHMA, NOKaSHBAET BHCOKYW TOUHOCTE IOCHEZHEH NpM pacyeTax
nnwbrpansﬁux XapaKTEePUCTUK NONA M3NYUYEHUSA, NOZOGHHX (ParTopaM
HaKOMMeHus ,

B nocnezneil,ueTBOPTOl I'TaBe PACCMOTDEHE 33/iauya MepeHOca IaM-
Ma-KBEHTOB C YUYOTOM NONAPWU3ALMN USNYUEHNUS,CONDPOBOKNANME] KOMI-
TOHOBCKOE PACCEAHNE.JNEKTPOHH CPOZH,YyYac TBYOUHE B KOMITOHOBCKOM
PacCeAHMN,I0~NPEKHEMY NPEANONaraeTCs CBOCOAHHMU ¥ TOKORUMMMCH,
Jns onucaHMA NONAPU3DBAHHOT'O MONA WSAYYOHUA UCTONBBYETCA CHCTE-
ma napamerpoa Croxca [I, I4, IS] . Ws;yueHve, MCNYCKAENOS BHOU-
HUM WCTOYHMKOM ( NpPEAMONaraeMhM INOCKMM M30TPONHHM M MOHOBHED=
TOTHYECKNM ), CUNTAGTCA HONONAPU30BAHHNM. [inddepeHiunansroe cova-
HHE@ KOMINTOHOBCKOI'O DacCefHMA NONAPUSOBAHHWX IaMMa—-KBAHTOB HC-
nonssyerca B Qopme,npuBezieHHON B MOHOrpadum [1].Npamoe pemenue
CHCTOMH YPa8BHEEMM,NONyJaeMoil NpU CHENAHHHX IPOANONOXEHUAX ,HE
npeAcTaBAAST OCOGHX TPYZAHOCTO#.0HO MOXET OWTPH OCYWECTBIEHO NMyTeM
HOCJIOXHOY MOZMOMKALUM OCHYHOI'0 MOTOZE MOMEHTOB,ClIeZyeT OTMETUTH,
4YTO o0uWad CHUCTeME8 U3 YETHPEX MHTerpo-zAuddepeHLMalBHHX ypaBHEHUH
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‘Gnarozaps M30TPOMHOCTH CPeZH ¥ CUMMOTDMM BHONHOI'0 MCTOYHMKA CBO=-
AWTICH K cucTeMe ABY)X ypaBHOHuHA. Tak Kak B oOWeM CAyYae BAMAHHE
nonnpuaauuoﬁm fIBICGHUA B paccMaTpUBaeMOli HAMM 06NACTH SHEPIUM
PMM8~KBAHTOBE HOBONWKO, TO ANA 6I'0 KONMYECTBOHHON OLEHEW 6CTECT-
BEHHO BOCNMONB30BATHCCA TAKKE MOTOAOM BO3MymeHMf., C 9TOH LAABD
MaTpuna ARGOepPOHLMAMIBHOIO COYOHMA KOMITOHOBCKOTO DACCOSHMA Mpaf-
CTeBAAGTCA B BUAG CYyMMH N6BOX M mpaBoif TPOYroabHOX MaTpuu; pas~
OHeHue CTPOMTCA T8K,, YTOOHW SNGMEHTH BTODOJ U3 cnaracMux MaTpui,
MeXANMe HE rIaBHO!l MWATOHANM, DABHANUCH ON HynD, TaKuM NyTeM uc-
X0/iHas HOBOSMYMOHHAF CUCTEMA OCHOBHHX ypanaeﬂuﬁ NPUBOXKTCA K
ABYM TOCT6Z0BATONBHO) DOMAGMNM YDAaBHOHUAM, 8 HOBO3MYNeHEaA CONpA-
keHHadA 3a7a9a MOMHOCITRD COBMNEZAET C COOTBOTCTBYWUEH sazavelt ans
HOIONAPUB0BAHHOTO NOMIA, B 3Ty ®e raaBy BKINYEHO ONMUCAHKE YNMCHeH-
HOI:O_ 8ATODPUTMA pacdeiTa BOSMYWOHWA mONA IaMMa~KBAHTOB, 0GYCHOB=-

JAGHHHX M8JIHMM M3MOHOIHUAMM B COUEHMAX BaauMozeilcTBus W3NYyYeHnd ¢

BEWECTBOM. [l0Ka88HO, YTO MCKOMNE BOSMYWOHWA ONPEAENADTCA TOMM EO
NPOCTPEHCTEBOHEHMY M  yTUOBHMM MOMOHTEMM OCHOBHO#l M CONMpPAXOHHOH
Qynxunit PacnpeAenenuii, KOTODPHE YYacTBYLT B NOCTPOGHUM HEBO3MY-
WOHHOT'O POuWeHU B 38)A8HHOM NDUCTUKGHMM METOAA MOM@HTOB,
UsmoxeHHHE BHIIO METOJN, 38 WCKIOUGHWEM HOKOTODHX M3 HUX,
POalIu30BaHy B BUAG &JITONBHHX NPOTpaMM Axnf MauuHy BaCM-6. Mo HuM
NIPOBOIGHN MHOTOUMCNGIHHNG PaCY8TH M Y4CTh MX De3yIBTATOB npezCcTaB-
7eH3 TAONMUAMHM, BENOWOHHHMY B npuaoKeHne., Tam X6 AaHH MOACHOHUA
K TadauuaM ¥ Kpartkoe Onucanue npoueiypH, MCIONHB0BAHHOY NP MH-
TOPMOAANMN TACAMYHEX ZaHEHX [0 COUGHMAM B3aMMOZeHCTBUA raMMa-
KBAHTOB C Da3NMYHEMM XHMWYOCKUMM SNEMOHTAMY M MX COOLMHEHUAMH,
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Tnasa I. ConpAxéHHWe 3aZauu nepexoca. QopuMyna BO3MYWEHNi.

8§ I, locTeHOBKA OCHOBHOH M CONDAXEHHOH S88Zau mepeHoca.

I, NyersG ~ o6nacers TPEXMEPHOT'C NPOCTPAHCTBE, OI'PaHUUAHHAS
BHIIYENO# KYCOYHO - I'AaZKON NoBepxXHOCTEN 3 3aHATas uccaeAye-
MuM T0MEM IaMMa-W3Ny4eHUA, [NA OMHCAHMA CHEKTPaNARHOTO0 U yIIOBO-
I'0 pacnpezeneHuii usnyveHus B KakAO# TOUKE NMPOCTPAHCTBA CYLEM
monb30BaTECA QyHKUMeH AuddepenumensHOTO MoTOKa & ( Z, 3 ) ’
ONpeReNeHHO# ClenyoluM 06pa3oM [I,_ 2]. llycrs dS - BNeMeHTapHasn
muomazKa OKONO TOYKHM C pazuyc - BeKTOpoM2e€ G M C BAVHUYHOU
HOPMANBK ﬁ' » Yepes (Ji",a’.n,, A, d2) o6osxaumy My4YoK rauMMa-KBaHTOB
C LIWMHAMM BONH M3 mETepBamza (A, A +d:\) y NETAWMX BHYTPU TOIBC~
HOTO yria sz, OKONIO HaNpaBIeHUA oL ) [7l=1 , mp onpeze-
MEHMO, UMCAO TEMME-KBAMTOE Nyuxa (X, on,%, d») mepecexsiuux B
@AMHNLY BPOMOHM NJIOWELKY O/S (cM. puc,.I), onpezensercs BHpaxe-
HUeM

drdsds (7,7) Q%7 ).

i
de

sy

Puc, 1
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@YyBKLIMA (P(‘*},‘,Ji,?\) JAOBICTBOPAGT NUHEHHOMY UTerpo-auddepeHunans~
HOMy ypaBHesup [I, I, 17, I8].

| A2 F (1.1.I)
I'ne |
ANP=T VP +sy-As 4, (1.1.2)
ALY fa/a;[g[a,;\j ARV 7 N)d 7" (1.1.3)
0 (alld

B arux Qopuynex @ymkmmm &7>) u$/a, A, ZXE') onmcuzant ce-
YOHWA B32UMOZGHCTBUA IaMMa-KBAHTOB C BEWECTBOM. BUA QyHKOUM
g(» 2, RR) B COOTBOTCTBMM C 33KOHOM KOMTTOHOBCKOTO DACCEAHUA
ONpeAeNAeTCA BHPAKOHWEM

G, AR)= k(a,2) (A" -2+4-RR') (I.1.4)

Me.é(_t} 0O3Ha4YaeT AenpTa~PyHKOuo Jupaxa oT mepeMeHHOH é
QYHKIMA k{’a,;\’) BHUMCHIAGTCA No (gopumyne KineidHa-Humuen-TaMua
[1,16~18]

ko) 5002 (X) [stanI2 + (2530 s

npu 000BHAYGHUAX: |
A = Ynecno ABorazpo; .
Zo = T.H. KNIaCCHYECKME paiuyc BAEKTPOHE;
N = uucno BNIEKTPOHOB, MPUXOZANMXCA Ha OAHY MOTe~
_ kymy (H& OZMH aToOM) BEHECTBA CDPEJN;
M - womexyaspuuit (aToMENA) Bec BEWECTBA CDOTIH.
Bnyrpennoe MHT@TPUPOB&HUe B BupaxeHun (I.I.3) PacnpocTpaHae TCH
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‘0 MOBEPXHOCTM GAMEMUHOK cdepw /&'.‘/"-{ |

‘ IBgn omepaTopa A y ompezeneHHoro gopmymamu (I.I.2) u
(I,I.3), coOTBETCTBYyET BBAVMOABACTBHN IaMMa-KBAHTOB ¢ BOHECTHOM,
KOTOpO@ CBOAMTCA K (QOTONOTNONEHMD, KOMITOHOBCKOMY PEcCOAHND ¥
nponeccy_odpasonannhLanen:ponno-nnanrpouﬂux nap B MpeANOIOKeHu-
fiX, YK838HHHX BO BBEJGHWM,

QyHRIuA fh“;&',_:\) ‘3ajlaeT pacHpezeNeHue BHEWHUX WUCTOUHUKOB M
WMEOT CHASAYLLUHA CMHCH. UMCNO I'aMMa-KBEHTOB M3 MyUKa (Ji,d.rz,a,d;\),
HCIYCKAeMHX B @AMHULY BPEMEHU OKONO TOUKM C PAAMYC~BOKTOPOM 7
BHyTpM OOBeMa, 3aHATOrOD €ZMHMLG! MBCCH BANECTBA, PaBHO

/f ;\)o/.fz.,o/a

. Tunnqaaﬂ 3ajaua NMepeHOCa M3AYYGHMA @opnynupyemca TaK, Hajl-
TH pemeﬂue ypaBrenua (I.I.I1), yZOBNOTBODAKWES ZONONHUTENLHOMY
YCHIOBUD

L,D[Q g)/ g (.n,,n)<0 i, I.6)

Ha Bnﬂmueﬁ rpaﬂnue oﬁnac'rn, 3auﬁmon uccnazxyemﬂu NOMeM W3NYYBHMUA.
K sagawe (I.I.I) - (I.1.6) cBozuTcA Gomee oOuas 3azada, COOTBET-
cn;ynma'ﬂ_ TOMY cIy4yap, KOTZa 00aacTs G NOABEPEEHA BHOWHOMY OG-
AY46HUD, T.0. KOIZ8 MCTOYHMKN WBNYYEHUA HAXOAATCA HE TONBKO
BHYTPH, HO ¥ BHe oGmacTn G .

2. Hapsajly ¢ ypaBHeHuUeM (I I I) BBEJEM B paccuu'rpeﬂue ypaBHE~

HHE
' JRAE (I.I.7)
rze
AP =T TP*+ slp*- AT ¥, (1.1.8)
A58 [ a3 ZR) B2 )ol (1.19)

o IRt
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‘Ypasuenue (I.I.7) u omepatop /\* s ONpeZeNGHHHI MO Gopuynam
(I.I.8) u (I.I.9), Ha34BAWTCA CONPAKEHHEMY COOTBETCTBEHHO ypaB-
HeHuw (I.I.I)u omeparopy /\ .

. 28 Oycrs G nonpexHeMy ossauaer 06IacT: TPEXMEPHOT0 Mpo=
CTPAHCTBA, 3aHATOI'0 WCCNEAYOMHM NONEM, 52 - MHOKEGTEO BAEX TO-
46K, Nexalyux Ha c@epe eaunmynoro pazumyca, / ~ umrepsan/a, ]
M3MEBHOHNS NMEPOMOHHOM A Yepes D 0603HayMM o0nacTs faso-
BOTO mpocrpaHcTBa (%, &,A) , D=Gxx T . Bsegex B
paccMorpenue dyxuum U (%, %, A) u V[T, ,2), onpexenennns B 06~
nactu O . HasoBeM uX CKalfADHHM NpPOM3BEZEHUEM WHTETpan 0T
npoussesesui U xU”  mo oGnactu D,

¢
(u,vr) =/dzfc/&‘fuffe‘,~fzﬂ:\)ﬂfi',i',ﬂ)0/75 : (1.1.10)

d IRk G

HeTpyAHo moxasaTs, YTO NpM ZOCTATOYHO WMPOKMX MPEANOTNOKEHMAX
—h -y +
OTHOCHTENBHO GymkuMk (%, T, ) u V% XL, 2) oneparopy A u/l

CBfA38HH COOTHOWMOHUEM

£ :
(v, AU) ‘(U,A*V}=ﬁﬂ[0’1 ffd'iﬁ)u/’iiﬁ)b’/ﬁﬁ?ﬁ)o/s, 15151

a /R4 X

WHTErPUPOBAHUE 10 ds pacnpocTpaHAeTCA NO BHeWHEH rpaHune 06—
nactu G . —

Ecau, xpome odmmx OrpaHuveHui IIaAKoCTH HyHKUMA Z//fl"',ﬁ:' a)
yAoBAeTBOpAET yenoBuw Buza (I.1.6), a dymkuua U7z, 7,4) - ye-
JOBHU0

V/'ET«JL?'A)/E-*-O, (7, A)>0 , (I.1.12)

TO MHTOTDANbHHIA uneH B mpaBoif wactu paBexcrsa (I,I,II) oGpamaer—
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'CA B HyIB, M OKa3WBAGTCA CNPABEANMBHM COOTHOWLOHUE

(i, au) = (u, A\*r) . (1 433)

Yenosua (I.I.G) '} (I.I.IZ) OyAeM HA3HBATH CONPAKGHHHMU I'DAHUY~
HHMH YCTOBUAMM, s _ = 3

4, ByaeM uckaTs pemeHwe ypaBHEHmA (I.I.?) npy ZONOIHUTONE~
HOM YCNIOBMH

*[E’"‘A)/ =0, . IE ﬁ')>0 (1114)

3azaqy (I L 7) ¢ ycnosmem (I.I, I4) nyeu HABWBATH COMpAXOHHO! K
Jazaue, onpezeneHno# ypasHenueM (I.I.I) ¥ PPaHMYHHM YCIOBUEM
(I.I.6). Cormacee CoOTHOLeHMD (I,I.IS), dysxuma (/7 72, 4) u
QpiﬁﬁJffl) s TPEACTABIANNNG DOUEHUO COOTBOTCTBOHHO HUCXOZHOR M
CONpAXEeHHON 3a7av, OmpeaenenHuXx ypasHenusuu (I.I.I), (I.I.6),
(I.I.?) ] (I.I.I4); CBABAHH ADYr' ¢ APyroM coorTHouenueM [2].

(@, F* = (P*f), (1.1.15)

raef(2,72,») wf(%,7,2) - cBoComuNe WieHs uCXOEHOTO M COMpH~
X@HHOTO YPaBHOHUA COOTBETCTBEHHD. | | |
5. Mpeznomonum, YTO HAC WHTODPACYeT HOKOTODHA auHeiHwy Qyn-
KIMOHAN OT DOWNeHMA MCXOAHO{ 3azaum, ompezedsemu#t dopumympol

T = [f* ), (1.1.I6)

rze LP{E’,J?, A) - pewerue ypassenua (I.I.I), a f“‘/’s‘,ﬂ, A) cBOGoA-
HH}t YN6H ypaBHOHUA (I.I,?)._ﬂoxasyncs coorHomenueM (I.I.I5),
Ana QyExumomama J  mexozmu [2 ]

T= (0% ). (1.1.17)
JIpyruMM CIOBaMM, ANA BNUMCNGHWA QyHKNWOHana . ., NpeACTABIA-
euoro mo gopuyae (I.I.16) vepes peuenue  /(7,7, 1) ypasresus
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: (I 1, I) npn ZONOATHUTONBHOM YCAOBHUU (I p 3 6), MOXHO BDCHOJII::BIJBBTB-

CA POWOHMGM COOTBIETCTBYOWO! CONPAKEHHO! 3amavu, OmpezendeMoit
yPaBHOHUEM (I.I..'?’) W TPBHUYHHM YCHIOBHEM (I.I.I4).

B Tom vacrTHOMI ciyuae, Korza QyHKImA F=f *(’2,33, A) B (opuyne
(I.I.IG) onpeZensa(eTCA COOTHOWLOHUEM

f = 8(®&-%,)5(»-2,), (1.1.18)

s Gynkmuonana J/  wMeew

T =, (%, 74), (1.1,19)
rz0
& [t”?\) f (%, 3, 2)dz . (I.1.20)
ARy

Hocnezmnﬁ’ WHTOTDAII NPUHATO HA3HBATH I‘JIDG&JILHHH MOTOKOM H3NYUIGHMA .
O ABAAETCA OZHUM M3 HauGONEe BAKHHX X8paKTePUCTHK TOAA UBAYUOHUA .
Us gopuyn (I.I.I9)) m (I.I.I7) chmeAyeT cOOTHOWEHME

Gor (%, 2) = (W% £), (I.I.21)
r#é Wp* . ﬁemeﬁme ypénﬂeﬂuﬁ

A* (p*ﬁ s/%-% )5/;\ ;\z) (I.I.22)
ﬁpu Hémexamau I'PAIHUIHOM ycnonnn, a ;f = CBOOOJHH{ 9IE€H UCXOZ~

HOTO ypaBHoHuA mepeHoca (I.I.I).
Ecnu dyuxuns _;f/ T, &, A) uMeer BuZ

f[a, 5f' )8/ - Jz_,)s/a U7 1.23)

(cnyqan TOUGYHOTD !uouonanpannannoro ¥ uoaoanapremqacxom WCTOY~
HUK8), TO COrnacHo gopuyne (I.I.2I) manzew

Lﬁo(/;_nj )‘ *f'T-’o, %;\) (T.1.24)
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‘I3 mocnezHero pesynrTara Buméxaew, 4T0 3aZ8ya 00 BHEPIEeTMUBCKOM
PACTIPBZGNBHNY UBNY4YGKWUA B CAYy4Y88 TOYEYHOI'0 MOHOHANDABJIOHHOT'O

WCTOYHWMKE MOEGT ONTH CBOZEHE K 387aue 00 YIWIOBHX M SHEPIOTHYEC-
KUX DacrpezeleHuax ¢ TOUOUHNM UBOTPONHHM MCTOYHUKOM ,00IaAaKLS i
cepuueckoil cumMerpyue.Takolt NOZAX0Z K 3aLaue C MOHOHANPEBNOHHHM

UCTOYHMKOM NDEANOKSH B crarse [7] u peanwsosar B paGore [8).

§ 2. ©Qopuyna ManHX BoBMYULEHMH

I. JlomycTuM, 4TO H&DPAAY C YNOMAHYTHMM BHlE MPOLECEMH foTO=
TNOTIOWEHNA, KOMITOHOBCKOI'O DaccedHMs ¥ 06pa30Balusd SAEKTPOHHO-
NOSUTPOHHNX Map HEOOXOZUMO YUY6CTh BIUAHME ZPYI'MX S0QEKTOB. B
STOM Clyyae OmepaTop nepexoca, 0603HAUeHHWil Hamm uepes /\
NpeTopneBasT W3MEHOHUA. B pAAR CNyyaeB TN MSMEHOHNA CBOIATCH
K TPMy,uT0 B NeBYW 4awcT: ypasHeHus (I.I.I) B00aBNANTCA HOBHE
YJIeHH . l3MeHeHNA B onepaTope /\ MOT'YT OHTH OOYCIHOBISHN TAKKe
USMEHOHMAMY XMMHUECKOTO COCTAB CPOAH NDH COXPAHOHHM 66 ORHO=
POZHOCTH WIM NOSBIGHMEM B Heil Heﬂoroﬁux HEOZHODOAHOCTEH .B MO—
ZOCHNX 33/1848X,6CHU WBMEHEHNT oneparTopa NEPEHOCa HABHAYNTONEBHH,
AR OLEHKN BOSMYWSHNA B POWEHMAX WIM B ADYPUX Xa&PaKTepMCTUKEX
ToNA M3AyYeHus Hauoonee yAOOHHM OKA3WBAGTCH ammaparT CONPRKEH-
HHX YPaBHEHNM, NONyYuBUMA WNMPOKOE® DACHDOCTDPAHEHME B PEAKTOPHOI
tusuxe (2, 3, 6]. .

2.  Hapazy ¢ ypaBHermem (I.I,I) paccMoTpMM ypaBHEHME .

) | A= f, (L2.I)
rae /\' IPeACTABIAET COCO{ omepaTop,Nonydaemuit us oneparopa /\
B PE3yTbTATe HEKOTOPOI'O BOSMYWEHWS ,XapaKTePH3YEMOT0 oneparopou &/,

; . A' - A * 6/\ 1 ; (102-2)
Ocosnauumu uepes J' " moamymeHHHE" GyHKUMOHAM

T"=(¢,f*) (52.3)
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‘Tas ¢ "[E:J"i, A) - pewerwe ypasHesus (I.2.I) mpu rpaEMuHOM yo-
JIOBUK

WlBaa) =0, (B0, (1w

auanomqnon yenosuw (I.I, 6). Hama sazaua-HaiTH Bo3MyuweHre QyH-
KuuoHasa J , paBHOE pa3HOCTH

ST =T '-7. (1.245)
Yunowea o6e uacTu ypaBHenus (I.I,7) cxamspeo Ha (P’ » 8 ypamHe-
Huf (I1.2.I) na Y*, G6yzeum mmers

[Lp’!f*)szﬂ*,ALP’), (1.2.6)

; ;-
(P %) =(p* A'¢). (1.2.7)
puw momyuenuwu cooTHomeuus (I.2.6) MCHMOABIOBAHO PABEHCTEO

(I,I.I3). BuuMrass. NOWJIGHHO W3 COOTHOWGHUA (I.2.6) cooTHOWEHMS
(I.2.7), naiiznen

& =- (¥%, 510", (1.2.8)

B COOTBETCTBUN C ONPEZENIEHUAMU BOsMywenuit ST u SA .B TeX
CUyuanx, KOrza BOSMyuGHMe S/) Mamo, OTAMYMEM BOBMYLEHHOTO DE-
wenus (P f(fz'_, ,2)  or Hesosmymemmoro (/% Z,2) uomHO
mpeHecpeus. [Ipn Taxom npeanonoxesun B gopmyne (1.2.8) QyEKI M0
(P52, ) uoxHo 3aueHuss gyskumedl O/, 7, ) u anA yosMy-
wenua &J OyZeM UMETH NPUGTUKEHHO

,’:_[L'p*‘- SALP)_ (10209)
3. Kax yxe ormevanocs Bo Bnaxannn, Hamei 3azaveyl ABIAeTCHA
OL6HKa BKIaja BTODMYHHIX IaMMa~KBAHTOB B Da3lMUHHE XapaKTepuc—
THKW NOAA M3NYyUeHWA. [[odTOMYy, eCTeCTBEHHO, CI6AYET MaKCUMBNb—
#0 YUDOCTUTE 38784y, OCBOCOAMBUMCH, HEBNDUMED OT TAKMX YCHOKHA=



o 20w

oumx GaxKTOpOB, KAKIUMU ABIANTCH HEOZHODPOZHOCTH CDPOJH M OrDaHn-
YEHHOCTP paccMaTpwiBasMux obnacTeit, Hexozs u3 3TuX cooGpakeHwmii,
MH OyZeM u3yyaTs MIONA raMMa-KBaHTOB, COOTBETCTBYWUME NpOCTaH~
UM WCTOYHHKAM BHEMIHAIO MBNYUOHUA, YAGNAA OCHOBHO® BHUMAHME

pacueTaMm C NINOCKUMI M TOUYEUHHM W30TPOMHEMH UC TOUHUKBMHU,

§ 3\, QopMyna BosMyleHWl BHCUMX NODAZKOR

/9 3 dopuyn (lI.Z.Sj '} (I.2.85 BHTEKaeT DPaBeOHCTBO

T'=T~ (¢ sa0)-(@* sA5¢), (1.3.1)
rze
El=lpi=ip,

9T0 ‘COOTHOMEHMUE no:aaonﬂem NOCTPOUTE QOPMYNY ANA BO3MYLEOHVit
NPOU3BONBHOIO MMODAMKA TOUHOCTH, C 9TO{ LENBW NpeACcTaBuM no- _
cneznee crnaraemoe m gopuyne (I.3,I) B HECKONBKO MHOM BUZE.llycTE

!
W*'(7 7z, ) osmauaer pewssme yPaBHEHUS

*"(P*a’ JCX" _ (132)

conpﬁmeﬂuoro OTHOC MIT@NIBHO BOBMYWEHHOTO ypaBHEHUHA (124 I) npH
ycuoBuu, asamoruysom ycunosuo (I.I.I4), m nyers & W*'(2,%,2)
paBHE DPa3HOCTH

§P* = pr—px, (1.5:3)
Honaaeu; t{!rﬁ CIpase; AN uBo coownnmanna
(W sA-89) == (sy*, A'sp). (1.3.4)

B cauom zene, uMesM:
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