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Hacroammft Xype COcToRT X3 YeTHpeX JemiEA:
dexmug 1. Samava Tpex Tex B Eeam?oBofl MexaEmge.
| Meron rmnepcdepEveckrx dyaromit,

dexrmzn 1. Meror K - repuomux » sanave vermpex mex. Tpymno-

BAH CTPYKTYPa BOJIHOBHX @mxl:l 96THPeX N Goxee m.
llexmms [, HexoTopHe Togmme DEe3yILTaTH, OTHOCANHECH X CNOTOMAM
: BeCEQNEKEX YacTEN. : | 3
lexmug IYV.MpoGnena macumerma ANEDHEX CEE, .-; A = g

Bropagd sexmes pamicasa E.J.CyprommM. OcHonzag EJied BCOTO
RyPca COCTONT B crefynmeM. M mpenmonaraed, Eax X Beerza ¥
snepHOR (WSERe, YTO BIANMONGHCTENS MEZAY TACTHOAME MOZEO OIN-
CATE C NOMONED MOTOHTEANA, NI NPOCTOTH BHGDAHEOTO B (opue
UapHOTO HoTeHmEana. Torfa ME MOXeM NCOOMB30BATH ypABEGHES
MipenusETepa LI OMMCAHHA CHCTEMH HECKOIBREX asaxionenqm
9ACTHI], X 3281898 OR&3HBAATCH DocTaBAeHHOR EKOPDEETHO C KATEMA=-
TEYecxoff X dmaEgecrof TOEX 3peHER. BOSHERAeT BONPOC: RAK Ha~
ACRO MH MOXCM OPOMBESYTECA B MCCIENOBAHEN OCHEX CBOACTE peme-
HAR ¥ COCCTBEERNX 3HAYeHN{ SHEPIWE Ee Xejas HERAKNY MON@IEHHX
mpACimzeEnd, CTONH OOHIEHX B ArepHoft qmamme, TOYHOCTE KOTODHX
TPYRHO DPORORTpompoBars? llo sToMy Bolpecy CyuacTByeT yxe
BechMa OOMEDEAA JHTEDATYDa K MH MOIVN TDO3TOMy PacCKasaTh JEmS
O HEMHOTHMX MeToXax. [leppHe IBe JARUEE DOCRANEHH TAK HASHBaeMO-
uy merony. K -rapuommr. C rowxm sperma crporo reopmm ero
KOCTORHCTBA COCTOST B TPeX NyHETAX:

I) naercs nmoxied cmeTewa $ySRUEE, o0anapmas Xopomef
CIOTEMOCTSD, N HOSBQJIUNAS NOITOMY NPECIESETECE X TOTHOMY
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POSYARTATY CROJE YTOLHO OMH3RO;

2) B RaENOM NAHHOM OPHCIMXEHNHE, KOTHA WTHCJO MCHONB3YEMHX
@yEEDE® orpamEYeHo, Bce CoGCTBeHHHE SHAYGHRSA CYTH CTPOTHE
BeDXEEE OpenesH A4 TOYHHX SHaYeHHH,

8) pocTpoeEHEas CHCTeMA OCIANSeT HCHOfi IPyINOBOH CTPYE-
Typofl, RKoTUpas COXpaHseTCHd ¥ OOJIHOIO peleHHd TOYHO LA HOKO=
TOPOr0 KJIACCA OOTEHIHANOB H OPHOJHREHHO A NOTEHENEANOB 00me—
ro Bmpa (mocraTouHo GHCTPO coamavmNY HR GECEOHEYHOCTH). :

C Toyxx sSpeEHA (MSEYECEOIV CONl@DEAHWA METON HHTEDECeH
TeM, YTO OF PACCMATDEBAET CHCTEMY YACTHI ¢ CyIy00 ROJEKTHB-
HOfl TOUKE SpeEER H BHIELSeT KONLIEKTHBHHE CTENEHE CBOOONH, B
TO X2 BpeMd ONHPAACH HA peaibHOe HRYXYACTHSHOe B3aEMONeficT-
BHE® E He BBOIS HURAKEX (DeHOMEROJOIHYecKEX napameTpoB. oaTo=-
My OH OpencTamjdeT 0G0 OpAMyD ODPOTEBOOOJOEHOCTE METONY He-—
.mnc.mx YaCTHI, BOLIOWSA B KAKOH TO cTeleHE CTapoe mpef-
crapxenne .H.bopa 0 sipe Kak 0 CHOTEME CHILHOCBASAHHHX YACTHIL,
CpasseHte pesyabTaTOB HACTOANErO MeTONA ¢ OCOJOYEHAHME METO-
HaMH OO3TOMYy OKASHBAETCH OCOOeHHO moyuMTensHkM (9TOT BoOmpoe
paccuaTpuBaeTcs B JexmEsax A.M.Bass). N

TpeTsd NEEDHA DOCBANEHA BOOPOCAM CYNECTBEBAHMA CBA3AH-
HHX COCTOAHEE B CHCTEME N YacTHI ¥ CTPOTHEX IDaEMI[ HAa 3Hep-
IIE ypoBHe# cBepXy B CHE3Y, HOAyYEHHHX KaK B MeTOLe K - Kap=
MORNK, TaX H B ADYI'X HENEBHO OpPEAJOXSHHHX MeTONAaX.

 SHAs BCPXHEE W HUXHEE IDAHMIH, MH MOXeM CYLHETH O TOY-
HOOTH PASHHX DPEC/IZCHHHX MSTONOB B MONGNBHHX DAcieToB, WTO
X ReMOHOTPUPYeTCHA Ha MAOTOYHCJIGHAMX NDHMEDAX B KOHN® JEFIIE.
OorzeprEcM eme pas, 370 B fnepuo} (EsERe, HACHUCHHOR B Ba-
CTOANS? BDOME MONCNBHEMA PAcueTaMi X (GeHOMEHONOTHIOCKUMH
OONTOHEAME, OYGHD BARHO HMGTE CTDOTHE, HO SABHCHMHE OF MOXO-
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aeff, KPUTEDHE TOYHOCTH. MeTomu, HpefCTABXEHHHS B TDOTHOR e~
[¥E, emeé TONERO EaYMHADT paznnnatnﬁss -

HakoHen, YeTBepTad JeROHES nznaruaﬁnt MaTepual, NonyYen-
HEf B €8MO® HOCJeHee Bpeug X eme MATOWSBOCTHHR MEDOEOMY
EpyTy dusuRoB. B meft paccuampnsamwcn CTpOIEe TEeopeMH, OTHO-
caugEecs K HBGHEBHID SfepHEHX CHI B 3aueRsoIe CTapHs pesyis—
TATH @nnﬂepna Bpeﬁra ¥ Burmepa, HEMeBIHe HECTDOTHR XapaxTep
2 HenpuMenmMue K CJOxHo# opue ANeDHHX CHA, EOTOpas oTals
EaMm Termeps E3pecrHa. KomKpeTHO HcoXenyeTcd memull pAR noTeH-
[ManoB, ncﬁhmiaymmnxcn B anepHoft fusure B HacToAmee BpeMd.
BaxAult Bompoc 06 yCJOBHOM HACHMEHHN AAEDHHX CHI, T.G. O 3=
BHCHMOCTE SHEpTHM CBASH OT A No peambmux A & 300 mamcTpm-
pyeTcA WHMCHAGHHMMH pacYeTaM#, HagkoHeN, HSJaranTcd TOYHHE pe-
SYABTATH IJA TPABETAIMOHHHX CHEJ, YTOOH NPONEMOHCTDPEDOBATE,
Kak m3 ypaeseHmi [Ipupesrepa B moresumena HeoToEA MOXHO ODeX-
CKA34TH CBOCTBA MAKDOCKOMMYECKAX CHCTEM, B TOM YHCIE EaDIH-
KOB ¥ I'EPAHTCKEX 3Be3l. Ha aToM OpEMEpE MM BHIEM, 9TO EE fAe-
J8q MONEeJBHHX OpECIMEEHESR H He BBOLA NOoXydeHOMEHOJOTEIECHEX
Teopult MH MOEEM DDONBUHYTECE OYCHDL NAJNCEO.

K ccxaneanh, B JeKOED He BOINO GOJEmOe KONHYECTBO Ma=-
TepHaja, B KOTOPOM CTPOIHe METOIN NPAMEEADTCA K yDaBHOHMAM
daneena m Janeepa - fAxyGobckoro. lloaToMy sjiech EEYEIO HE TIO-
BOPHTCA O KAACTEDHHX 00pasoBAHHAX W KASCTEpHOf CTDYETyDE BOX-
HoBOM dynmipam, VMenTcH M IpyIrHEe BechiMa HHTEDECHH® METONH,
KOTOpHEe He MOV OHTH 3LeCh OCBEHNEEH Sa HEeNOCTATEOM MecTas
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SAIATA TPEX TEN

I. KsanroBHe wmcsa B cEereMe TpexX Tes. Bpamerwsa, mepe-

CTAHOBRH, BHOOD Ee3ABECHMHX HeDeMEeHHHX. CHCTEeMH yI-
Jopux GyErmult, o6ranaoamX cBOBCTBOM IONHOTH M OPTO-

o OBAHHOCTH.

. PaccMoTpEM CHCTEMy TpeX YACTHEN H OyCTEH EX MACCH LIS OpPO-
cToTH ommEaxopH. (Bce maynHefiliee DACCHOTPeHEe JeIrKooGolmaeTes
Ha cxyuaft HRepapHEEX Macc). Hama KoHeusag nexs - BBECTH YyHoOHue
NepeMeHHHe ¥ OOCTPOMTS HONHYD cHCTeMy (QyERuui, SaBHCANEX QF
BCceX DepeMeHAHX, KpoMe onHoft, Torja nonEas BOJAHEOBAA QYHEENES
_pacEnanuBaeTcs NO 8TOE CHCTeMe ¢ ROSGEIEERTAME, SABHCAIMME
or mocaepseff mepemennof. CEcTema QymEUHfI, KOTODYD MH B Rais-
Befimem OyneM EaSHBATH YIVOBHME QYHKIAAME, OJHMSKO CBA3aHa e
pemeHEAME CBOOONEOrO ypasHeHEEA [lpefHArepa LIA TPeX YaCcTHN.
[osToMy MH pacCMOTDHM EBAHTOBHE WHCJA, OOpElesiAomue caméuy
Tpex CBOCONHHX YaCTHIl; 9TH X¢ KBAHTOBHE WMCIA CYyIyT EyMepo-
BaTH CHCTeMy yraoBEX dy=RmE#t, IIpH BRIDIYEHEH B3aEMOLeHCTEBES
9aCTH KBAHTOBHX YMCEX NEP2CTaeT COXPAHATECA, HO €CJH MH yAad-
B0 BHOepeM KBAHTOBHE THCJA 10 BRIOUeHHa Baamuoneficrnua (a
BHOpATH EX, R2K OymeT BHAEO HEXe, MOXHO HO-DasEoMy), TO €
yuierosm B3amMonedcTBEA OHE OyNyT OpHOIUEEHHO COXpPAHATSLCHE H
papymeEHe EX OyneT Mano. He Hy=s=E0 AyMarTs, 9TO HCXOAL M3 CBO-
GONEOr0 ypaBHEHHA LM TPEX 9WACTHN MH MOEEM NOBTODHTH CXEMY,
IO CYTE TPAETYDUYD B3AMMOAEHCTBEE NO TEODHH BOSMyWeHMH = HIZE
MH YBEAYM, 9TO HOCTPOeEHAd CEOTeMA dymkimi BaumGoree yAOCEA
Iig ONECAHHS CENLHO CBA3AHHHX EOIIEKTHBOB YACTHN, JOKAIHS0-
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BaHHHX B HeCoiemoff OOIACTHE NPOCTPRHCTBA, B 2TOM CMHCIE CHTY=
amEd CXOXa €O OJyt9aeM IByX YACTHN: EOTNa MH DacEIANEBAEM BOX=
HOBYD (yHMOED DO yIVIOBEM fyHRIEAM, SBIADIERCH DemeEHeM enodo.;-
BOR 3alavd, MH HECKOJERO HE HDEYACTEH K HCHOJB30BAEED TOSPHE
BosMyumesRf B TOYHOMY pemeHHMD 3anavyE. TOYHO TAEXe M B CAyUae
TpexX TeJ: DA3NOEEEHE O YyrAOBHM JyERIESM, KOTOHHS MH HERS
OOCTDPOEM, IIA HEKOTODHX KJACCOB HOTEHIMANCB NPHBOANT K TOUHHM
pemeHNmM, ecaE OrDAHEYXTHCH BCEr0 JMNEL ONEEM LIeHOM; B o0meN
elydae mnCoro NOTEeHmEANa NONYIHTCH CXOnSmERCSH pam.

[fycTs KOODNEHATH TPEX YACTHI DERHNH Tf, h‘fz Te o Hoe
daBuMcA OT IBE=EHEA MOEHTDA MACC, RI4 Yer0o BBELEM KOODIEEATH
fiwoCm

(D)

KooprusaTs ?,Q puOpAEY TAKWM 00pasoM, WTO ONEPATOp K-
HeTHuecRoft oHeprEM OpEOCpeTaeT EHAZ &
. § 3B - 4.3 " 1 ‘a; -
ZmDfr 2m M Im L (2)
WY A

6m3R*
Nocae ormeseHMA NBEZCHEA OEHTPA TAXeCTR ypapxemue [llpeumrepa
CTREOBETCH TAKKMS
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T7e NOTeRNEaTEHEA SHEPIEA MOXET COCTOSTH KAK H3 BYXUACTHYHHL,
TAR M TPEXYACTHYHHX B3amMonefCTBHIE:

”3/??) Vi () + Vs (7] + Vas (75) + Vﬂﬁz o, l3s) &

Tlapase paccToAHES nﬂpaxamcx gepes 2‘;7‘ '} 'z :
rl‘?.— h-rz-—r?

.i'n. :V: 12- P2 +Fy+ e =0
Iy =V2§ VEQ

(5)

BafiueMcs TeOEDh FBARTOBEMA WHCJAME LIT CBOCOMHOR CHCTEMH 3-X
ex. Ecam Vizz 5 (3) paBEa HYJD, TO DelleHEe MOKHO nudps:r:.
‘B BHIE E)EP{LF}} E',/Q?Q}H MH BEJEM, 9TO MECTE WHCEN g
o0pasypT moiEui HACOpP KBAHTOBHX WHCEI. Tlepexona B JoOOH ;tp;ﬁr—
Toft CHCTEMe DemeHNi WHCHO KBAHTOBLX WACEH, PA3yMeeTCH, MeHd-
rhed He OyReT. BuecTo PT ) P? Jyame BHOPATE SHEDIHED f
E E’m(P +Pq) . KoTopaf B JnGoM Habope GyNeT COXDAHAD-
mEMCH KBAHTOBHM YHCJIOM, ¥ Karue-EHOyNb APyIHEe UATE HEPEHeH-

P, . P
HHX, Banpmmep _ ! 3 n
ZmE ' JZmE

ﬂepeﬂneu Teneph K JAPYTHEM THOSM EBAHTOBHX HMCEX, KOTODHE
BRIDIATE OH MOMEHT ROINYECTBA NBERECHAS JaCTHI.
3necs BOBHURAET BAZHOE CBONCTBO CHCTEMH JACTHN, ROrfa 9HCJIC

YacTEN GoBme mayx Qs EBYX 9YACTHN MOMEHT ONDENeNIercs
mpocTo: f’m ‘“"[nrarz] . Jlua Tpex 9acTHR MH TOES

MOXeM ONDeeJuTh TP nraocnwemm uoMeHTas

F 'tr?'ﬁh!? Fr; r‘i ‘m 823 _[’?;aj‘;;



H DONHHE MOueH? _
L - ﬂrz "'&3 > E:?.s _ | ”
KOTOpEE COZpaszdercs, :
OcEOBHEM HENOCTATEOM MOMERTOB ABJASTCE HX CIf-
Aynmee CBORCTBO:

Yreepzremme I, MomerTH E LK B EX OTHEIbHHE EOMIOHERTH

He EOMMyTEDY®T HEDyT' ¢ ApyToM,
llig NoRasaTerscTBA HYXHO BEPASNTH EOODIAHATH r' ik B (G}
pes S" B 'Z H HEBHEM 00pasoM NPOROMMYTHDOBATS.

CrencTeme: Ee CymecTEyeT HaETecEOrQ COCTOAHEA, B KOTO=-
poM E’: p  HEMeJ: OH ONHOBDEMEHHO ONpeNeJeHHNe SEAYSHHA, EDO-
Me, uoEer GHTH, COCTOAHNS, B RoTopoM Bce [ ik = 0.

Hize My DOCTPOMM Taroe COCTOAHES, & MOKa nOCTPORM Ipa-
BHJIBHHE MOMEHTH, ROMMyTHDYDOHE ADYT ¢ ADYTOM.

Yreepzuerme 2. MomesTH' fl | F!
ATTNIR " £3 B

EOMMyTHEDPYDT EPyT C ApyIroM K narmqr @nmmm COCTQSHN® MOX-
HO EJaccHiEmEpcaetsh N0 SHATCHHMM Ei" ’ ﬁ H EX OpPOSE-
OEE mi § mf . Jazee, cnpaBelMBO DaBEHCTBOS

{?'f + é) n o {9)
.I[unaaawemwsn JTBEDENCEEA OCHOBAHO HA HENOCPEACTBEHHHX BH-
YHCHEEHAX H OPOBOJETCH BECEMA IPOCTO.
Teneps EampamisaeTCAd HOBHA BHGOD KBAHTOBHX TACEX: E .
Fi-'e’l mi,m._, . Ho EX TONBEO mATH H HAM eme HyZEO
BAATH mecToe KBAHTOBO® THCAO, Jid 9TOIO BepHEMCH BHAYAIS B



CHeNCTBED E3 YrmepEnesud I H DOCTPOMM ABHO Taxoe COCTOAHNE,
B EOTODOM EBCE g LK GILHDBDEHEHHQ PA&BHEH HyJD.
OmpenesmM TAOCANBEHE{ pamEyc TpexX JacTHI(

PENET = IR -R) 4 F-5) )= R) ) 2

JTEGDREICHNE 3. CocToAnme, B EOTOPOM BCE F LE OIHOEDE~
MeHHO DSBNH HyJ D, BCEI7ia SanUCHBAaeTCAd B BIAS Vf,ﬂ) rae
rY OpOR3BONBHAS (YEROHA.

JloRasaTe BbCTBO OPORSBONUTCA CAENyONEM 00pasoM. Jia ﬁg_
870 oueBENEO Es samick (I0) K COOTHOWEHER MezIy [ z
Ti (5). Inz moGoro HPyToro f{g MH 3aMedaen, 9TO £ cmu-
METDHIHO OTHOCKTENLEO NEPECTAHOBOK HENERCOB YacTHl E UOTOMy
MH BCErZa MOXEM 38McHHTH HyMepammD Tak, YTOC0H Z COOTBEE~
CTEOBANO OH MAHEOMY E;x . Ocrarssag 9acTe yTBEpENeH:d, &
EMEeHHO, %T0 Jolasd yEEDHA C Pﬂ(_ = ( samuCHBAeTCH B BHIE
#ffﬁ Oyner O4YeBHINEA, KOITA MH HOCTDOEM NOIHYD CECTEMY dysH-
EnEff ¥ YBEINM, YTO BCE OCTANBHHE (YHKIME NawT XO0TE OH ILAf
OZHOT'O E i¢ COOCTBEHHOE 3HAYEHMEe, OTJHYEOe OT HyJd. _

' Brar, DOHSB BEXHOCTH ')P , BHOEDEM €I0 B KavuecTse Of=
HOTO E3 NepeMeHHHX. ltpme OepeMeHHHe OyCTh OyMyT TaKHe:

_(wr) n;g‘{ B), Cos =]’z+ (11)

Pememme cBodonHOTO ypapHeHus lpemmnrepa (3) Gymem mcears B
BENGS

(12)

YIRO% L) = Yo, m (40) Yo (15 0)V(0, 6)



rme Yfm ~ OCHREOBeHHH® chepuieckne @yHRmEN,
ET] '{/{f f§)  momyuaeu rpa:ama'

- 3 B3
m ?-J: JJ 3P Jﬂz;'lh 20 39(&-"‘ 29—%)

_ Gl i|+f) f {’i-hj! Y 2 Ey

-'!J C&QIB L/o Sq 19 =
3ro ypasmemme HONyckast pasliesenme mepemenmix f x £ |
Ina nemsaefimero maM OYyAyT EYZHH TONBKO DemeHEA ypaBHeHEs lan-
naca, T.e, ypasmesra (I3) ¢ E = 0. Takos ypanHeHHe EMeer pe-

meHse BEIAZ

LV(J{Q) =PEw(0) : ol w ;

x s W(B) nonyuaem ypanmemme:

[&;ﬁzar g"‘"zzgd —%g—l é”’zg + (s
+KfK+‘!J]W£'9J =0 ]

Pemeswe ypasgerua (I5), pery.u.;pvne npR 9 = 0, met BHEN:

w(6)= Sin# Los g FIAA +h-K. frzrww 41, éﬁ,)

(13)

Tll- .
9ro0e pemenne COHNO eme@ DEIYAADHEM M IDH 9 = ‘72: , HyxHO,

gro0s pan oCpuBancd, T.e.
K= f;+f’»z+2n. n,-dxz..._ (I

Mrag, MH DOXyYHMM HeIOCTaIHMEe KBAHATOBOE WHCAO, 8TO K - y OpE-
AEMADDE® BCETHA [EJHE NONOXATENBHNS 3HAYEHEd, CONBIMS eM
e$+£’! (r Toft %8 wersocTH). onHAd COBOKYNHOCTH KBAHTOBHX
qHces Teneph BHIMANNT TARS -



E H f?, N9, 8; mf (18)

a nuamamﬂmﬂ pemeHEA A E = 0 mueeT BHEX {12) {14]'
(16). Iz E> O pemesme momyuaercs samenoft

I, In+2 (V2mE p)

JD _ Zm Ep? (19)

BuecTo xpamToBuX wEcex (I8) mm mMozmeM eme B3ATH Zpyrofi Eacdop,
¢ BHIGJNEREEM NOIEEM MoMeRToM AL  H ero npoermEeld M:

) ,KJ L ME, be (20)

CooTReTCTEYDIIHE BOJHOBHE GYHKIME ODOJNyYanTed HS [pemsIyipit
sauaeHodH:

2
quma, Yz;-m,"" E; (m,, M-my M ) Yf’-qmv;: Yfrm; (20)

Paccmrpeme BHNE HACODH KBAHTOBHX WHCEX B COOTBETCT-
ByDOES peleHEA CHIE HCCJACKAOBAHH B pAme pador [ I] OrMeTHEM,
Y0 OHE MOTYT OHTH JErx0 HOJYIeHH ¢ HOMOMED HpAaBEA, cdopuy-
JMPORAAHEHX B Oodee odueM caydae B [ 2;’.

My MoxeM pacKiANNBATE peleHEe NONHOTO ypapHemua [pemmE-
repa ¢ BaamdonelicTeuen mo cmcreue gymkmumi, orpevapmeft (I8)
mm (20), Ilpg 5TOM BO3MMRAET, ONRARO, CJAENyDuee HeYNOGCTBO.
B zamave o psamvoneficTBMM TpeX HYRJOHOB, HANDHAMED, BOJHOBAA
@yERmEA no/ERA OGNANATH OmpeleNeHROf cHMueTpHe# OTHOCHTENBHO
nepecraHoBok. C ¢yarimeft Bexa (I6) aToro TPyAHO NOCTEYS, HO-
TOMY 9T0 OH& 0YeHB CHOXHO Ipeolpasyercd HoR NeficTeme#t mepe-
CTAHOBOK, HymEW Npyrke mepememsye. OGPaTiMCA E NEPECTAHOB-
EAM, MCHSDUMM RRNCKCH YACTHIL Y. KOOpRERe, Haupmeep Fi/; =173
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Hxneﬂoglfﬂm{- 7 tascmo: AV

Pa (L) [£-); %F%%L% ! T}
. 1T i
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g Tam uﬁpaanu, DePOCTAROZKE Bpamen? B npuc!panml

5. ’? ) ; oOHYHHE BpSMEHES BPALSDT '{' X 'o} 00 OTHENE~
HOCTE H IAA NOCTpPOeHHA cmerpn:: HyZHO padoTers B HECTEMED-
HOM HpoCTpEHCTBE BERTOPoB ( f T )x CTPOETE COOTBOTCTBYD-
i¥e OpefcTABleHEA IDYNOH BpameHEd mecTEMEDHOIO OPOCTPAHCTEA
Og . Bume H OHNE DOCTDOEHH TaEHe IPENCTABIGHHA, COOTBOTCT=
ByDIRe ONEOMY PasOEEHED. Yqe? ycaAoBEll CHMMETDHE Tpe(yer BBe-
HEeHESA JyTOoro pasOmeHmd,

BeeneM IBa BeRTODAS
—n

—r - . > -— ]

Z-F~if; ZT=1-4 (28)
OEm oGjananT BeCHMA NPOCTHME CBOfCTBAME OTHOCHTEXABHO HEDe=
CTEHOBOK?

- — B, -7} _"= =]
REZ=ZT*; PAZT Z°€ ; mEEe (24)
[peoCpasopan®a LIA z OOMy4an?cd ¢ NOMONLD EOMIDISECHOTO
ConpAEeHES. BoaHOBAR QyHKIEA {12} RAR MOXHO yEEleTh, epTh

——

HOJMHOM, COCTABEEHHHR E3 KOMIOREET _F' ' § , CTONOHD KO=
roporo pesse A . Hockoxsxy ? X q CAOBEO NPecOpasyrres
OpH ISpecTAHOBRAX, 70 B dymxmEa (I2), XoTs X moumEOM, npeod-
pasyercd TeM He MeHee CIOZEQ. Temeph Xe HANDAEMEBAGTCA CHO=

€00, KaR NOCTPOHTH (yHRIED, mpeolpasyrmyncs MPOCTO OPE Hepe-
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CTAHOBE® - 2T0 NOCTPOHTH NOJHEOM H3 Z K E e Eﬂ!ﬂpﬂﬂ

uunan YAOBASTBODATS OOOpEeXHEMy ypaBHeHED Jamraca:

azazﬁ ?(_’ )"'D : (25)

OnepaTop MOMEHTA BHPAXAeTCA BECEMA ODOCTOS

T[] 5]

flcEO, YTO NAA COXPAHEREA OPOCTHX NEPECTAHOBOTHHX CBOACTB HyX-
'HO (EKCHDOBATH DasHOCTH cTemeselt Z ® Z B mommmome (25).
NoSTOMy MH BBENieM OmEpATOD, COGCTBEHHOE 3HAYEHEE KOTODOT®
Oyner HaM AaBaTh HOBOe KBAHTOBOE THCJO

VAR TCE rah '97} (22)

(26)

Mz EAMIE yEe IATH KBARTOBHX TNCEN, OUDPEACILAVIEX Pemerne
caoﬂo;mam ypapseEns Dpemmrrepa: £, L M A V. Decrot omepa-
TOpP HAXORHTCA H3 TOr0 YCJOBEA, YTOOH OH KOMMyTHPOB&JN CO BCEMHE
OpenenymeMi. Ero Bupaxenme oxasusaserca ciaenmywmmM: (A.M,Baga-
a8, D.A.Cmuonop (ve onySmmomazo), .Racah, Pev Mod. FAyS.
2, 494 (1959 |

\f(z X Z,{ )x.ﬁ. (28)

" HreX, WOOTH KBAHTUBHX WHCEJN, XADAKTEpAIYDNEX DENeHHs
Ypaseenuq [lpepmerepa odnauamx OPOCTHME IlepecTaHOBOTHHMA
cBoficTeamm (a mmemso, E f_ )‘4 A NepecTAHOBOYEO MHBEPHAHTH,
a 'Ir]  §0 wmewmr smax mpE Jn0o#t NMepecTaHoBRe) CyTH Cle~
mﬂ.



ELSMAY R S

Hadop (29) samenser madop (I8) mm (20). Mo epaauam e (20)
MeHADTCA TONEKO [BA KBAHTOBHE qu,ffﬁ"’*l’ -Q « fcso,
9T0 ofa madopa {yEEmME KOJXHH CHTS mnmupromnmnpo—
oGpasoBanmen; . : e

Hau ocTanOCH NOCTDOHTH yraoBhe (YARUAN, OTBEUANNEG KBAR=
ToBEM wmozaM (29). HamGoxee mpocTEM CXyZasM 3ReCh SBIFeTCS
. La=0' !urnallﬂt}lﬁ = 0, Ald HAXOXIEHHA yTHAOBHX (yE=
KuE# EyzHO nomoxmETs E = 0 N MH EMeeM'BCErO KBA EBAHTOBHX
' gmexa l} A . MoxHo RemocpencTBeEHO Ecxars pememze (25) B3
BENE NOJNKHOMA ¢ HOESBECTHMME Kooddummenrasm [S], Mu BocmOXE-

syeMcA Ipyroff mpomenypot, Goxee Oxmsroff B padore ﬁ]
Bledem nepemersime Aw ) ;

1 --rﬁ,'

z -P"'A ; Za-ptA e i

fir mepecTaEcBONHES CBOSOTES DECMA TPOOTH

PixA=Ai Pa=-1; Pade-A+3i Bad=- % @
Thasssume (25) 3 s2ax Bepemsamux gmmmmeT 2k

e o w7 ey e 2
Peryasphos pemesue maem (32) mucer mn:mi R

RUpAA)-ptt s ot HF ot o 1)

M3 yoaoshs mrawimcct® ) caemyer BHODATS eI X eI0 Ko~
CTATOYHO B3ATH HATYDAIHHEM v =0,1,2,..:



o -

UroOn pememse (33) me mueso ocoGemmoctr mpx A = I, Hyxm=o
9700H PAR OCDHBAICH, T.6. :

‘-F =4 -I-!ll."' = 0.-1,""2.trt (3‘)

Dranna c.new, qT0 80TH YETHOE ESOTPHIATENBHO® WHCAO, N
}} —-2 vee D I ecom 'f' YeTHO® ENH HEJETHO®

COOTBETCTBERHO, Mrar, IBa pemeEms sanEmem B BEIe:

H:‘ mfﬁﬁw/h}fqvp;_ﬂ% (f‘ZA"")

: o
u}:= ml‘f;‘ .ﬁn?l’ﬁ y“j&i_‘;ﬁ (!—2‘4 Z) ' (35)
# (36)
e Pr T4 x} ecTs moxmsoM AROCE, '

Pememns (35) ® (36) coorsercrmemmo wersoe ® HEYeTHOS MO
OTHONEHED B mepecTamcBRe /72 ., Kpome TOrO, H3 cnoﬂcra (31)
crenyer, uro nas Y =3p 3(: CHMMOTDEYHAS, & ﬂfx =
TECEMMOTDEYHAS JymKmEs, Lug ocramsExx V  omm o6pasynt (o
TOYHOOTHED HO MHOXETeN) IByMODHO® HpeLCTABIEHHe IPYIOH DOpe=
crasoBor (Roropoe xaparrepmsyerca marpmmem (22)). Mz Emeen
Tenepk OOYTH BCE, 9TO MH XOTeJH: & EMEHHO, CHCTEeMy (yHErmR
RLas Tpex wacTHn mpx [ = 0, koropas
a) aBageros pemerEe ypemmemaa lamiaca, a OTOMY oGpasyes

moXEER Badop;

) mmeer ouems mpocTHE unaﬁcm IO OTHONGHED K IepeCTaHOBKAM.
Ham EXHO TONEDH OTAGJIHTD YTIOBYD mns. dyarmatt (35),
fB&) T.6. ODOCTO OTCDOCHTE MHOZATENS JD X mnopnponaﬂ

dlynm SalNCHBAA SJIEMEHT 00%eMa B BHLS:

A7 = p'olpol R (37)



=I5 =

a8 3JeMeHT mecTEMepHOf cdepH, OPOEHTErpEPOBAHHER IO BeeM ne-
PeMeHEEM, EpoMe A X ﬂ 00Th:

dfe = .T'A dAdA (28)

Dd.mcu HSMeHeHES nepumu.m Ax A e€cTs { 0 I] [ "7
cmuomam YclA0BE® HODMUDOBEE NDEAEMAET BI(:

f [ Uy {M)zlx. (AA) T AdAd = dxxt 8yp (39)

’_'-"J"Em YAOBASTBOPAVMKE HOPMEDOBOYHEM YCHOBESM M mrm-
OEe 0apH, OpeoCpasynmEecs OO MBYMEDHHM HOpelCcTABICHNAM TPynns
nupecmunon. TAKHO -f J
M), nJ J0
Vﬁ'ﬂ! "" -2,4

t.. (40)

| * o
u.fg s sin A" g-;-’ f—-zA)?:,.{m T

loxroe wmcao moummomoB ¢ / = O naa mammoro A panno »4
Huxe B radiune RamH WHcxa NOJHEOMOB ¢ pasHOf cmarpnel Lag
HE€T2:

JiBymepane Cmamern. .&Hﬂcmggp; ﬂﬂ%ﬂm THCHAO
0 0 I 0 I
2 2 0 0 -
4 2 1 0 3
s . I I ‘
'8 4 1 0 5
I0 4 I I 6
I2 4 2 1 )
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3%eCH M BENEM, YTO CHMMETDEMEN® IymKuEE BosmExapt AagK = 0,
a crenymmas Tomsko s A = 4 - OGCTOSTENECTBO BECHMA BaXHOE
B Rarsmefimen, Bropoe - Bmiors fo A = I2 mmeercs TomBEO
ONEA CHMMETPHYEHAA GYHEOET, TAE WTO 3HATOK Y - mam mex HO=-
cymecreeHed. TpeTse - AHTHCHEMMETDEYHE® (YHKIME HAYHHADTCH C
H =6, 970 onpenesET B NarsHefimeM EX MAJOCYWEOTBEEHYD DOXbs

B mepemeHHHX f,.f: ‘? nepBHe (YHKINE MOXHO SaMHCATH
Tax: -

u,’= ; ; zr;:;/%_', ?f"-‘?‘;

Jus L#0  moxso mpumars cierymuyn nponenypy mOCTpOe-
EES NoxEEoMoB [5]. IOCKONEKY Kaxiad NpOE3BOAHAS o.—er-u'%
mpencraBider coCoff BeKTOp, OPOCTO Hpeolpasywmmiica NP Iepe-
CTAHOBEAX H KOMMyTEPYOUHEZ ¢ JanacEaHoM, TO KOCTATOYEO NO-
RefCTBOBATS TEH30POM, COCTABASHHEM lﬂé‘%‘—& o lg%:;ﬁ 2"
B repuomwveckud mommmoM ¢ L =0 (fopuyms (35) m (36)), =
MH DONYTEM TapMOHEYecKmlt DoMEEOM ¢ fuEcuposammm L . T.e.
B o0meM CIyuae SalmmeM:

“E)LH‘?E-’: 3*7 Py (£A,4)=5, ksl ML,V (E —") "_{431

HeymoGeTBo Taxod OPONGAYPH COCTOET B TOM, 9TO HOAy3&aD-
IEecAd MOIMHOMH He OynyT, Boolme IroBoOps, .0TBEYATH OHpeXelieH-
HoMy smavemi® (? . OfEAR0 NPAKTEUECKH BHDORAEEHE 1O KBAH-
TOBOMY WHCAY 2 BOSHEKAET MEWS Aig GoxpmEx K BEE GONB-
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max [, » TGR 4YTO, HaOpKMep, AIA L = I cEcreMa (yHRmER
cBOGONHA OT 3Tofk TPYNHOCTH, Tak xe Eak E maa b =2, A< 4.
JlpyTHe MORXONM, KOTopHe OWm JEGO Golee CNOZHEMA H He MOTJN
XaTs nosEHOMH Lag npomssomsEsx A (Zickendrakl  [1]), mm-
0o mMeTonH, pasBHBaeMHeé B HocJelHee Bpekd CMOPONMECEEM X CO-
TpynsEkaum [ 6] moxa Takze HE CMOTUIM NPEOKOAETH ,:pn&ocﬂ_n ;
ksaAToBuM ymexoM £ , Xord B [- 6] MOXYeHO HeMANO EHTEPECHHX
De3yIBTATOB.' ' _ o
lpEpenes, NiA LLINCTDAIFM, HoMEHOME ¢ L = I ¥ orpunma-
ﬁ TeNBHON TETHOCTED, B COOTBETCTBEM C ‘5431 OHH nﬁmuﬂ, ec~
™) Jym mpomuddepermMpOBATH OLEH pas o 33 (wm 77 ) momm-
Q mome (35) m (36). B peaymsraTe moaydEM TakEe (yEe OTHODMEDO-

0

BaHHEE) MOMEHOMHS

Er-"— [-_1. Kr?f" ]ﬁ{_&?}-f{%i}. _&_’;_H(hﬁf)f

PN I (44)
| gt . Kl,p . EF & S
Sgecs € == 2z ! 2 A K = BeverHoS,

B . A -
§+% pasmo c06. 3. y) , Zrr ecTH opepUIeCEAd MPOSKIRA

sexropa Z (To e ma Z7 )

Z4 =J'—i,"—-"'(fr*i?;)

Zo= = (45)
Z- =g (B s

OyHRITEA H,, onpereseHa CAeEyDIEM o0pasoM:

n) (-tfs (J;ﬁ)g
H,.s =€ (* 2‘4) , nag N-P<€0 (46)
Ht;.ao, yro npE K = I mMENTCH TOJBEO IBA nmoﬁ: g .1; F

o ie———
‘ Eudntiorexg 1
i !

L]
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~ AsazormuEo moxysapros mommmom mis £ >4 , a raxxe
NCeBIONOIRHEOMH, T.e. HONEHOMH C quruocrm(-f)’:: : OHH
NPONODIEORATEHE BeRTODHOMy Dponaefexmw [Z X Z * , ®oro-
poé B CBOD OYepefs OpeNcTaBNdeT CoCOR AHTHCHMMETDIYHHE NOJH-
HOM HAEEESmef CTENEHM, _

IipEBefieM nnf OpuMepa emeé IapMOHEIECKHR NOJHHOM HaRHI 3~

meft cremesy fag L =2, r.e. ¢ A = 2, ¥Mx Bcero Tp#, Cum-
morpmumnlt (L = 2, M = M+’ ; YV =0:

E ] » g -"la--'l'

% (22%)= $emzm + 20 2m)- 297! (F8%) ()

r :

Eeémurpmu: L =2, M=mem' , Y=1:

-2

T = 2mEm’ =4 Jom'Z (48)

l=2; M=mem’; V=-4
»_ e X
Py = 2 2, = $gmm'E (49)

ek Joo = Gor1=Grs=Li  Go,% Gory O

Hoxssyscs ceoficramm (24) mu mosyuaem, 4ToO -

. &7 ]
Pr8y2 Ry, Psd e 2 -1 ) &3“?:31 3'?-)1 (50)
HNosroumy
. , = "_F
P2 L (R-Py) P (R P1) (51)

Of_gaam CMEmaHHOe OpefcTaBieHEe H Npeodpasyorcs Kak ‘3?_' H
f coorsercTnenso (cu, (22)).
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. CxommMocTh pasiomeHHs NO cHcTeMe YTNOBHX (ymemmft.
KoEkpeTHHe IpyMepH CHCTEMH TDEX

noTe H_BHEI BOJHOBEX .

PaccuMoTpM Temeph pemenEé MOAROrO ypassexEd [Ipemmerepa
(3) ¢ noremmanamm (4). Mu HOCTPORNE IBe CHCTeMH (yHEUER, B~
JADIEXCA pelieEMAMA ypaBrerme llannaca. Taxme QYRRIME BasHBaDT-
ca runepchepEIeckEMi. YToOH OTIMTNTE BTODPYD CHCTEMY, & HIM@EHO
Gymrmem (40) m (4I) mu OyZeM EasuBaTh EX X - IapMORERAMI,
Bume yxe IOBODHJIOCEH, YTO EX NPEMMyMECTBO 3SARIDIEETCH B IPO-—
CTHX CHMMETPMYECKEX CBOHCTBAX. BaxHuM CBOMCTBOM JDCHX IHIED=-
cPepuaeckux fymKumd, B ToM Ydcie H /| -rapuomuk, SBisercs EX
gonxora, T.e. JOOy® QyHROEO, 3aBMCANYD OT OATH YIVIOBHX OeDe-.
MeHHHX MOXHO pastoxurs no cucreme (40), (4I) ® sanmcaTs B Bume
pana. Mu cefluac pasnoxmM pemeHme ypa:aaenﬁu Dpemearepa ga),
LJIA 9ero NpefBapuTe;bHO BBeleM ynolHoe oGosmaverme: Wy Ux
¥ >0. Torna sammem (LI DPOCTOTH PACCMOTDEM pemEHEE ypaBHe-
gun llpemenrepa ¢ L = 0)

(T7)- >S5 R A (52)

=gz u--:.i"""’

CYTh YTJOBHE YACTHE TIAPMOHMYECKHX NOJAHOMOB, T.E, YIOB=

JEeTBODAXT YDPABHEHHD:

K+4 Y,
72 97 uh K (X+9) "

3?t+3¥a £ et - (s3)

Noncrasassa pasiozexue (52) B ypapuenme Upemmarepa (3) x
noassyach ycaosmeM (53) m oprowopmupoBaHRoCTED Y ; , 0=



et

maeu cnc*reu;y }'paBnem [ '?] 2’
dt .4 g!ﬁ . (ﬂzg? 3
P: }:- ol P P? J ‘ﬁziy- 174 /)/r /"b)

.v:ut ()" A2 ju“ us(fq)% dﬁ;

(55)

2mE
L ople - —— E<O

Hecaenyen, Operie BCEro, CBOACTEA MATDHYHHX 3JCGMEHTOB HJIA MO-
reamuance (55). HeymoGcTBO 8TOIO BHDaxeHEA SaKINIEETCS B TOM,
wr0 ol J0¢ comepzur npa murerpaposammz mo o/ A ® of A, mor-
lla RAE NapEHP NOTEeHIMAN SaBHCHT TOJBKO OT ofHOR mepemesHoft.
[loaroMy yAOOHO BBECTH B DacCMOTDEHHE IADMOHEYSCKHE (yHEIHE,
3aBECANEE TONHEO OT OLHOf mepemenmol (o3 &= :‘E“ . U3 (53)
namu OONyIETH, YTO TARWE @YHROEM CYTH DOoJHMHOMH I'ererdGayapa
C (63 26) x DOCROABKY OHM 00pasynT NOJNEYD CHCTEMY KIS
@m SaBHCAIMX OT ONHOR DepeMeHHO}, TO MOZXHO HANMCATH:

Unlen )= Ur (TE20P) S v () s (65 26) o0
i n:ﬂj?... BT -

HaoGopot, MOXHO Bﬂpam; U,;;(P) qepes U;z ( 'r,} :

U I GG

llonoGioe pasnoxeHEe MOXHO samMcaTh A U;}( r, ) .
ecxm samermTs, wro (o3 26 = Al
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U f’h:) ZU (ﬁ)fz [A&;(ﬂ" )_7 (58)
Kege...

Bupazenwe naa 'U':u (’ Tes )a-r:mqaeTcH 3amMeHOi 3Haka mepen ;’ .

s [IPOCTOTH GPPHHMCE Ciaydaed OCHHAKOBHX ﬂﬁpm nDOTeHIH-

ANOB M BHINCJIM U' {}b } , onpenensemoe dopuynoft (55):

Y f V=0

0t Y ()" -5 271 "
L):;ﬂ 33 )'52 I'f:il_‘ Z/r {:P/}/'t*'?dﬁ ) :{: (59}

Yro0H BUYHCIMTE M.3. olmero puna (55) HyxHO 3HATH pasio-

HEeHHEe
. TP
U (g (RS e (,V,8'v] R) U (R) (60)
X -

rue KoadxpuuMeHTH f OKa3upanTCcd OpONOPUMOHANEHHMHM KBALpATY

. - /
341 - cimBosioB Burdepa, a cymva mo A B (60) umer or A —A
o M+H ' . Torna

/
xr: (P) f ZC_(“} }”} Hv) Ko (6I)
'VID
a Uﬁa onpeneaseTca GopMynol (59). ‘!Wl

Taxum oOpasoM, cBojicTpa KO{JUIMEHTOB U,;g* onpene-
JANTCA UEJHKOM CBOjicTBaMH Jdolee ONPOCTHX BEJHYHH lc’:; (}; ) ’

KOTODHMH MH cefitac M 3ailmeMcH.
[lycTs naphuif noTeHLman Uf T ) pazJjaraeTcAd B pAd BHIA:

- 2
1}_&‘__-1.“,1-0{{1*“11 'ﬁ.."‘ﬂnr" ..... (62)
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Torna JAer=0 BHYUCINTH COOTBETCTBYWNEE DASAOREHNe IJIA U;rf P)

¢ momomsn (57):  UFpf2)

-) (o) () oo™, n, '
wﬁﬁ’)’%‘f—”*yg PV PP

IlpFgeM BOSHERaWT IBA CBOMCTBA:

J)
a) mpm sanemmom N , U';"""';Lz L K—> =° (64)

6) mocrosmEuit wieE Olo  JaeT BRIAL TOJNBKO B o‘ﬂl/ﬁ.)

Teneps odparmMcs k oGxacTE Coabmex P ., C momousn TOR
ze fopmym (57) momeo mosywmrs, gro [7):

Ulp)~ 45 (-9 (£9) Jrgode

LA noaydeHHs OOUEX OLEeHOK BOCHNOJL3YeMCH BHDAXEHHWEM:
f’/&,?/ f;#/.#+f}'{
» J.m ?’

¢ Domolsd KoToporo (57) MoEHO mependcaTrs B BHEILe:
' 7 v
Uk (p)- 2Jsm? -fm[ £ ) ply(piz s TJ d¥ (66)
¢

Orcopa BENEO, 9TO ?Ji(y) urpaer poib kosdjmmenros ®ypre mux
;pyan{-r) ; TOTHA, BOCHOJLE3OBABINCH TeopeMawm CToKca ILIA
KooddEIMeHTOB @ypbe[ B:’. nonyuaes cjenyomee csoilcTeo.
Inn novrenmuanos (J/r) , oGnanawumx Hempepusmoft / ot
npo;13BoaBCA, KOSGIMIHCHT ‘&'(’ p) ymoBrersopser HepaBeHCTBY:
)
ll&(f’)lé ‘q;%*f),,{z (67)
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rne const  ge amﬁnnw} , B or M , a mueer BemNuN-
Hy NODHAXA palEyca NOTEeHIHAA, tonst~V.  ,me U eom
CpeIHAA BeJHYAHA NOTeHIHAJNA, ; . %

ling moTeHUEaNOB, KOTODHE MMEDT KyJNOHOBCKYD OCOOEHHOCTS
opE T = 0 wm xe paspuskH (cayvall MpAMOYTONBHOR fMu), Hy=HO
B gopuyze (67) momoxmrs /7 = -I, '

PACCMOTDEM Temeps CXONEMOCTS pasioxemis (56) mo A .
Ecow sajmkcupoaTs P , To OpE ycaosum (67) ¢ A>0 pasxo-
zemme (56) cxomErTes aGCOMOTHO ¥ paBHOMEDHO 1Laf Bcex O (crpo-
I'0 I'OBODA, AHANHA3 NOKA3HBAET, YTO fapA 3HARONePeMSHHOCTH

2
DaBHOMEPHO ¥ 8GCONOTHO BCOLY Kpome 6 =0x F
llycts remeps P MensercA. Kax HameHsaTcA CBoflcTBA CXONE-

pALa pammnm'enu;ua.lmv;ép )~ ‘.;L_ H OOTOMY DAN CXONETCH

moctr pana (56)7 Ycuosme (67) mokasumaer, WTo aTE CBOfCTBA
fiepapHoMepd 00 P o B SeloM Rele, YHCAO TACHOB Ke , HAYE-

Haf C KOTOPOTO CyMMa g Ux {P)C‘h (X)  moxer Gurs cmenama
K= Ke
CKOJB YTONHO MaJoRf, 3aBMCKT OT > , a umenHo Ao~ g ., llpar-

THYECKH 9TO 03HaYaeT, 9T0 LAA NOCTATOYHO TOYHOR AlllDOKCHMAITER
UOTEHIEANA NPH 3NAKHOM f  HYAHO D3ATH K-"'{“ YJEHOB CyMMH
8 pasioxesms (56).

Ceftyac MH yxeé B COCTOfHHH 3AHATHCA BONDOCOM O CXONEMOCTH
pana (52) m. BONHOBOA (yHKUEE, JTOT BONPOC EMeeT GOXBHOR
OpAKTHYECKHMHA MATepec, TAK KAk HAM HYXHO 3HATH, CKOJABKO YDaB-
Henmit ocTaBUTH B cucteMe (54) npu 3ajaHHoll TOYHOCTE - & 3T0
BaxA0 IJIA WMCJAEHHNX pacyeToB. PaccMoTpuu aneprvm B Em, rne
En orpedaeT SHEPrHM NBYXYACTHYHOTO cBA3aHHoro coctosxma (En
DEBHO SHEPTHH CBA3W NeliToHA B ciydae 3alaTd TPeX HYKIOHOB),
TOrna BOJHOBAA (QyIKIMA TpeX YacTHI ONECHBAET CBA3AHHOE CO-
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OTOAHHEe TPeX YacTHEN H HOopMEpyeMa. Jlanee, MOCKOMEKY OH& YHOB-
JeTBOpAET ypaBHeEmn [ipenuHrepa, oxHa BCOAY KOHEYHA B HeHpepHB-
Ha, EciE moTeHnman ecTs TIAnKAT JyHKIEA, TO HENpepHBHA TaKze
E propas OpOE3BONHAA ‘}" ( f', }? ) oo JodoMy aprymMeHTY; B olmeM
clyuaé 2-# NpoHSBOLHAR BelerT celd Tark e, Kak noredmiman. 0r-
cofla yZ¢ MOKHO clleJaTh BHBOA O TOM, YTO PaAA A BTOPOH npo-
HESBOoNHOft CXONMTCA TAK Eé Kak pan A NOTeHUHaka, a 3HaAYMT,
roapdurmenty pana (52) nosxas cnnepméﬂ. mamsee A . B 3Ha-
MeHaTeJe [0 CPaBHEHHD C PANOM 0O A - rapmoHEKaM MIA No-
TeAmEana. [locrenHee yreepxnenue caenyeT M3 TOro, 4YTO HABoHHOE
IEdde pe HUEpPOBaKEe 3-‘:' , cornacro (53), naer A ¥ ;: . Pan
no K - rapmommkam maa {J (i ) BHIVIALNHT TaK:

Yo

~%
.O?rﬂ)”}?r?a) Uﬂ"’*’) _"—ﬂ ZHK (R 5 (68)

Bonouznan pupaxemre (59) m oumenxy (67) maxomma:

nt 2
v > (&) , p

R ok
(% i'-f) nf‘?& J 4] {59}
Conocrasnaa (68) m (52) rorma moxyuaem
Yy fomf‘
/)';(.PJ/‘: - 7 (70)

K nr %
(K1) po [9R]
JUiA DOTeHUEANOB PA3DHBHHX WM ¢ KYJOHOBCKO# OCOUEHHOCTEHD B
EyAe cielyer samenurs /1 BRa -I. Bosumxaer pompoc, #JA Ka-
xiix M HeumpaeTcd Takoe Oucrpoe cnanamme (70), Eonee Tue-
TejbHHE aRais ( '?] DOKA3JuBaeT, YTO OHO [POHCXOMMT JNJiA

K}pwr[tﬂj - , Tle £ Dpasmepu odiactd mo O
Ha KoTopoft Mu Hccaenyem sHaveHHe ¢yHKUHEH, JTOT AHANH3 OCHO=



e

BHBAGTCA HA mHTerpaisHoll Jopue ypasmesma lMpemuarepa, a Emen-
HO: 45

X (2) = Tona (2R)A .J”Pf,ff*ﬁ’d"?ﬁ"ﬁ’j»’”f’ e

I'Te MH BBeJM o003HAYeHHS: :
o B - — J.Qs
@:(P) = fug v(s, 7)%?—3 (Fx 7) p2 (72)

R N
T {J.P) ) P £ p

fﬁcgﬁl): K12 (:f’fay . ) (73)
Kunaf2p) ! el

by s |
Ha (7I) m HopMipyeMOCTH (yREIME 'v"(}“l:?) caedyer, KpoMe
70r0, 9YTO Kaxiad napuEansHad BoaHa f (P ) SKCHOHeHITHANEHO
yOuBaer: '

v o 5 7
Xe(P)~€ ", p&;  m o

Orcona ® 3 (70) My saxuouaeM, 9T0 pasjioXeHEe LIS 'l’" mo
A =~ TapMOHUKEM CXONHTCA BCOAY ¥ DABHOMEDHO 0O f « Onnaxo
propas mpoussonsas Y MOEET CXONMTECA TAK Xe HEPaBHOMEDHO
o P , KaK H OOTeHuMas,

Bume nopora paseaia Ha HE#TOH HYKJIOH BOJMHOBAA (yHKIS
TpexX 4acTHI CTAHOBETCA Heﬂaﬁunp:.reuuﬁ. T.K, oHa oTBevaer (dm-
SEYecKoff KapTiHe paccesnmd. ONHAKO HO-NPeXHEMY MH MOESM HC-
noAb30BATH 3aKO0H cxommmocT® (70), HOCKONBKY IDE €ro BHBOHS
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HAM Be TpeCOBANOCH YCJIOBHA HODMADYEMOCTH HJM 3HAHHe ackMi-
TOTHYECKHX cBoiicTB. Ho aror saroi, KaKk H B cJayyae NOTeHIMANa
EMEeT JOKANBHHA CMBCH, & 3HaueHHmd K¢ , HAUMHAA ¢ KOTOPOTO
OH BHNOJMHAETCH, pacTyT ¢ f . Taraa e cHTyamud OHIa H DaHbB-
me, Ho ecx: pansme const B (70) Guna mpomopmmosarzEa £ 2
E oCecneunBana PABHOMEDHYD CXOIIMOCTS 110 p 0 Teleps aTo
yxe se Tax, Cama v(7, 5,7 ) ¥ mapuEabHHe rapuoinmka A ('.;")
He yOHBANT SKCIOHEHIMAJNLHO HOpH JD‘*"”"‘ " noromy pax (52)
CXONETCH HEpPABHOMEPHO HmO p -, MoxHO eume ckasars, 9T0 LA
pana (62) mmze mopora paspaia iMeerTcs M CHIBHAS M caradad E
paHoMepHas CXONEMOCTH, BHEe mopora OCTaeTCA TONLKO cﬂcﬁc'rno
cnatoff CXONEMOCTH, T.e. Jmcieﬂ marpaunutt anemenr ( ¥/ f”’? )
9’7( 7 ;17 , rie 50( T ) ~ Hopmupyemas (yEKIMA, NpencTas-—
naercs cxonmmca pamod mo K - repuoumkam ,_5: E npenex
‘ Ko == [aer 3HaveHHe 3TOr0 MATPHYHOIO aneiér?'ra.

Arar, MH DPUXON¥MM K BHBOLY, 9TO B 3anaié O CBA3SAHHOM
COCTOAHKHE CHCTEMH TpPeX Téd NOCTaTOYHO PACCMOTPETEH HEKOTOopoe
KOHEYHOE YHCJ0 IapMOHMK, 8 HMEHHO:

ko~ (&2 %R (75)

rie K - pasuepu cmeTemu, & - pammyc KedcTBEA cux. Muorna
MOEHO HECKONBKO OCAACHTH KPHTeDEf CXQIMMOCTH. A MMeHHO, NAA
cayvan ! OYHEKIMOHHHX CHJI B ONHOM M3MEDOHME, KOoTna §q =
cornacgo pameft ouenxe (75), NONXHO GuTH CywecTBeHHO GeCKOHEY
HO® YMCJO IapMoHEME. OnHEXO, KAR [NOKA3HBADT pacqe:-u[ Qj yEe
nepsas rapmommka ¢ K = 0 Iaer aEepruw Tpex wacTH ¢ TOY-
HOCTLi.o oRoJo IC0L. loaroMy ouesxa (75) momer oxasarncs 3a-
BHIIEHHOH, B OCOOEHHOCTH ECJH MH HHTEpeCyeMcsi KakmME-TO yCpel
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HeHHHMH CBOHCTBAMA CHCTEMH, HAnmpuMep, SHeprHeff CRA3K,
Cremoearensao, B cucTeme ypasuemmBi (54) Ham mocrarouso
ocrasurs o ypanwemunt m pewars mx (oodue rosops, TECAeHHO)
Ha COOCTBEeHHHE 3HAYeHHA. Kaxmm cBoficTBaME o0XAZaeT NOAyIeH-
Hag "yceyeHHana cucrTema"? JUiA oTBeTA HA 3TOT BONDOC HAM HANO

yp!
Opexle yCTAHOBUTE HECKOJBRO CBOACTB M.3. ?/’; 'L » OpH BHBO=-
Ie KOTOpPHX MH noas3yemca (6I),
CpoitcTro I,

i) =02 (P) <po ~q (76)
Ve LR, FF7 p<pe 7%
Hanpumep: ) o

KKt IS o).
Urw (p) ﬂaﬂ (f’) (k-2)(nt6) 4 = 20 7 (77)

Z/:T(/j uMeeT COJBUYD YHCIeHHYD manocts (cu. (69)), nanpm-
MEp WA NPAMOYToAbHOJ AMM B oonacTd p <29 , BTOpOR wieH
cocrasaser meupme 5% or nepsoro, ang I'aycca BRJAN ORONO Mpo-
UEHT&. _ |

CroflcTeo [I. HenuaroHanrHue M.3., Maju OO CPABHEHED ¢ OHA-
ronansiv @ nia JH-K'[>> 1 mmeerca onenxa:

) V-y ﬁ” g
u ey S B

’ (78)
K, 0 (le-x'l +z)"’*r"'£

!
liaxe np secomsmix - K = 2,4 HeIUATOHANLHHE M., MMEDT
YUCJeHHYD MAJNOCTE [0 CPABHEHHD C NHATOHAMNEHHME,
Hampymep:

B key o°
#U‘
x I3 P) WI*U{’“‘J w (P) "

(79)
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Z er ()nocpannemu Vra[ﬂnbﬁn&cm orﬁ—
=°ﬂ°P.PP .up!mupmlfw/}’p) ;ﬂ?{o{"mu a
HMEHHO 3TA MANOCTH cocrapader memee 10% or U, (p) npm Tom
xe P NDAMOYTOXBHOR MK I‘aycecaaa m:r-.remm

Ceotcrso . Bee u.a.ﬂ;:,yb;) ~ -——- s pEPAGA @
B o6mactk mamx f =nce IMATOHATEHNE M.3. EMEDT TAKOe Xe paa-
JIOEeHHe 0O CTemeRAM f , Kax UApHHEe NOTeHIHATH v ( T) no
cremedad T . ¥ HeIMATOHATHENX M.3, B OTJHYHE OT IHaTOHATb=
HHX, OTCYTCTBYeT HOCTOAHHNH YJeH, He 3aBHCAMEE OT _P .

BoopyzuBmmECE STEME CBOfCTBAMH, MH CTDOHM CJelyDiyn
OPUOJERCHRYD cXeMy. 1A IAHHHX KBAHTOBHX YHCEJ CHCTEMH TPexX
YACTEN MH Haxonmu hammemsmee A= Amin | Ono maxomures u3
ycaomitz A A ; wermocts cmeremu passa P = (-1) S
' KpOMeé TOrO, HYXHO YHOBJETBODHTE ycJOBESAM CHMMETDHH, KOTOpHE
CBASAHH CO CHOMHOM ¥ W3OocmuHoM, Hanpmsep, mia Tpatus w He® B

OCHOBHOM cocToatm¥ Ksm» = 0, Bo3GysHeHHOE ¢OCTOAHME TPETHA
(ecom omo cymecrmyer) ¢ L =I,P=-d mieet Amsy, = I,
Tpruefirpon (ecau om cywecrnyer) mmeer Kpayp =1 ﬁo]. B
OepBOM ODPECANEEHMN DemaeTcsA ONHO ypaBHemde (wm cuc-.reua) B
KOTOPOM OCTEBJIEHH TOJBKO IMATOHANBHHE WIEHH C /= Am/»
7.6, yupaBHeHAe BHAA:

Ly e s Yo AP, ()00

0 HEMeeT B TOYHOCTH BHI OGHYHOTO OLHOMEDHOIQ ypaBsHenna llpe-
mERTEpa, B KOTOpOM BMecTo uoremmaia U [r) cmnlﬁiﬁ h,ﬂ:P)
+ OgHaro ®3 cpoficrs I- mu SHaeM, 4To
pasHEIA B NOBEHCHHH MEXNY IBYMA STHMHE BeJIYMHAME Heaem.a..

"Im
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BOyu3m ravana naoypnaar HX NOBelleHHe OPOCTO coBnamaeT, & Opd
domsmax p ¥y, cnagaer, BooGme roBopa, Mennenzee gem
U'(—;,) . OnmHako "nmeHTpodexHHil moTeHIman™ {:i;%‘!j' cnamas?
eme MeLIeEHee ¥ NOTOMy HIPAET OCHOBHYD DOJb HpH CoMmmEX /> .
Taxmm oCpasoM, BOSHMRAeT 3aIa94 HA HAXOXNEHHE CBASAHHHY
00CTOAMAR B mOTEHLMANE U':; (P) c womenrom Z=k+3 .

B cienyomeM OpuOTEREHEN MH LOJEHH NPHCOGIHHETH CAEXyD-
uee ypaBHeHEe, cocelHee 0O A H pemaTts cndtew dossmero ‘..
YHCJia ypaBHeHufi.

llporsmeTpEpyeM CRA3AHHOE HA npumepe TpurEA. [oTeHNAANH
BHOKpAMCEH B fopMe npsaMo§ToasHEX :m[ II]. Onso ypaBHeHEe ¢
K = 0 namo 7,37 E/Ef /:5 7,5 me \/, IBa YDaBHEHHA ¢
K=0 K =2nar8Ig/ef”[< 8I2meyv, mm
ypasHeHusa C K = 0,2,4 nawr 8,4 < /E ;':u /é 8,43 Mme -

Binan ® HopMupoBOuHEit MHTerpan dymkmm ¢ K = 2 co-
crapaser 1,28%, a dysmxumm ¢ M = 4 - meHnme OpoueHTa.

Bue yyuwe cxomuMocTs B cayyae moTedmimana TEna Iaycea
[rzj E.f = =9,206 MeV , E:" = ~9,606 Mo V , E;.”’ =
= =9,732 MmeV ., B caydae Gozee caoxsHoff CTDYKTYPH OOTeHI[EANA,
8 HMEHHO ECJAE HA MANMX DACCTOAHUAX ODPUCYTCTBYeT OTTAJKABAHES,
CXONMMOCTE MOXET HECKOJBKO YXYIMHMTHCH, WTO NEMOHCTDEDyeTCH
IpYTHM OpUMepoM B padoTe [ I!ﬂ:

TaxuM o0pa3oM, MH [OOJy4YaeM NpPOCTOR cmocol aHAaNH3a BOA-

]

HoBOf (YHKUME ¥ BWUMCJIEHMH IJA 3ajadM Tpex Te, OCJananmHd
Gompmoit mpaxTHyecko# mpocToToff.

Bece cmoficTBa M., OOTEHUMANOB H XAPAKTED CXOLEMOCTN
BOJHOBO# (yHRUEE MOTYT OHTH OepeHeceHH 063 HIMeHeHHS HA cay-
gaif GoJspmero 9Hcia YaACTHN. [ZaBHOe M3MEHSHES COCTOHT B yYeTe
mpuEmEna [layme, KoTODOE NDHBONAT K CONBIEM SHAveHRAM KA min
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E noToMy pasioxemge mo /1 B cymme mmna (52) mawmmaerca c
K= Brmon , & H8 ¢ HyAs. 3HAYOR Y rarxe moxxes OHTH
nuad:;uz - OH BRNNYaET TelNep: LSAYD COBOKYINHOCTE HHIEKCOB

[ IB], Onsaro cBo#CTBA CXONEMOCTH BOJHOBHX (IVERIEE OCTanTCHA
npmi” .



- 3] -

~ lnTeparypa & Jermmm I
o gy ) . -
[x]o, Darrich 5l e Hasls Py 8, 3I0 (1958)

W. Zic kenolrabi, Proc. Wol€ Aeod 53, 1565 (1964,

Ann  Phyt 35, 18 (1965).
2) H.A.Banemmun, I.Kyssemos, A.A.Cmoponmumckaft f®, 2, 906

(1965). - _
[3] 0.A.Cavoxon 55, 3, 630 (I1966).
[41 I.M. Levy ~Ledloncl, M. Levy ~Nahos, J‘M‘g, Phys
(1965). :

[ 5] B.B.Nycrosasos, K.A.Cmmonos E3T®, 5I, 345 (1966).

[ 6 B.Hupu, f.A.Cuopommecruit AP 9 8%4 (1969).
B.B.lycrosanos, f.A.Cmoponuscku@t Ad I0, ¥ 6 (I1969),

[ 7] A.M.Bagana, D.A.Covonos A9 3, 1032 (I966).

[B] Yurrexep, Barcon, Kypc cospemessoro asaymsa T.I, cTp.234,
TG, Mocksa L1968,

[9] E. Caloger0® (ugcrmoe cooomenwe).

[10] A.M. Baolalyen, preprint J1EFg qyg

[11] ©.A.Cumoros, A.M.Baranss A% § , 88 (1967). _ ,

(121N Fadre oe la Rcpetle, préﬁnﬂt Orsay #1532 (19aq)

'13] 0.A.Cimeomos £0, 2, 1210 (1968).



-32-

IEKOHA B2

METOX K~TAPMORVK B BAIATE YETHPEX TEIY

Kag Omno BREOHO Ha OpEMEpPE TpeX JACTHIl, pas3joEcHME BOJ-—
HOBOfl (YHROM® MO ONHODONLHHM I'apMOHNYECKHM [NOJIHOMAM CTeNeHH
K cxomuTca mocTaTOYHO CHCTPO. ITO O3HAYAET, YTO I'APMOHHYECKH:
OOJMHOMH, ABJAAWTCH BOJHOBHMH (QYHKIAAMA CHCTeMH CBOCUOAHHX 9ac
THI], TEM He MEeHee NpABWILHO NepelanT OCHOBHHE YepTH B3aHMO—
nefticreyoueli cEcTeMH, B JACTHOCTH, JNOKAJMSAIMMN CBASAHHOIO CO—
CTOAHEA B orpaHmdsHHO# npocTpaHcTBeHHO# o0aacTH. Samavyy HOo-—
CTDOGHHA MOJHOY CHCTEMH TARMX MNOJIMHOMOB ¢ SAIAHAOH CHMMETDH—
elf OTHOCHTENLHO NEpeCcTAHOBOK YACTHI M ¢ 34JAHHHM IOJHHM yT—
NOBHX MOMEHTOM MOEHO chOpDMyAMDOBATE HA A3HHE TEODHH

: rpynn. Takofi rpyumnosofi DONXOX MH OPONEMOHCTPUDYEM HA HDIMEpE
YeTHpexX YAaCcTHI.

YroOH BHIEJETH OBHESCHHE CHCTeMH KarR OEJOI0, BBelleM KO-
opnEHaTH ArRmOH:

4 R — ] T —
?'gi_--;.'_{n_ﬁ} ? :f’:.{h'fﬂ*ﬁ"iﬁ)
Ez,%{ﬂﬁ-zﬁ) R :I{'(f‘m‘ﬁ +h %)

Kex meTpynEO BENeTh, ypaBHeHHe [penmurepa Iid4 cBOCOLHOIO
NBHES FET

(%:4-%;?*%;?)9[(?' ?1?1) ._ (T f?;i)

WRBEPHABTHO OTHOCHTENbHO NPEOCPA30BAHMH, HeflcTBYDUEX HA BEDX
EMe ¥ FUXHNG HFJIKCH NEBATHMEDHOTO BeKropa 3, (mmmexc L
OTHOCETCHA K NDOCTPAHCTBEHHHM KOODIMHATAM, o4 ~ HOMEp BeK-

x/ lemuma mammcena B,I.Cypxopi,
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ropa) lzocraamx EHBADHAHTHHM KBAADAT NGBATEMEDHOTO BeE-

ri 2 TRETE S PHIT ?’J:Z(Ff}iz‘f*f

Hs}aacmn, 9TO ONHODONHH® IapMOHHYECKAe NOJMHOMH cTeneHE K of-
pasyoT Ga3EC HOOPHBOLEMOIO NPENCTABAEHEA IDYINIH 05 , COXpa-
; HAple# f a. « OTH rapMOHEYECKHe NOJMHOMH YNOBJETBODADT HEBATH-
He;;mur -ypannem Jannaca:

&’g') Z‘ >7 ‘zgj =0 (L4)

{e=i2,3

duapgecruit cMHCA KBaHTOBOTO WEcaa K, Kak H B cayvyae Tpex
YJacTHI, 3aKINYAEeTCA B TOM, 9TO OHO XAapaKkTepHIyeT COBMECTHO®
OBEXeHHe YacTHN OpYdeM NaHHHM 3HaveHHsM K cooTBeTCTByeT JoKa-
JU3anyd BCeX YacTHL B ONpOCTpPaAHCTBEHHOR o0jaacTH pasuepamm—g.
B aToM cumHcJe K SKBMBANEHTHO OCHYHOMY ODOCHTANLHOMY MOMEHTY
(B cxygae meyx wacrun K =f ). o aratorum ¢ s3anaveft Tpex Tex
MOXHO OXMAATH, YTO AUA ONUCAHHMA CHCTEMH B3aEMONEiCTBYOIEX Ye-
/THPeX gacTur OyfeT NOCTATOYHO OrPAHWIATHCH HECKONBKHME IrapMo-
HERKAME ¢ MAJHME 3HaveHHAME K.

OTH IapMOHEMKA NOJEHH OOHCHBATH COCTOAHHA YacTHI ¢ MOJHHM
opOETanbHEM MoMenToM L. ® ompeneremiof mepecTaHoBOYHOR CHM-
MeTpHei, TO-eCTE NpeoOpal0BHBATHCA 0 HENDHBONUMHM Op&NCTAB-
JCHEAM I'PYNIH DPOCTPAHCTBEHHHX Bpauerui 0'3 B TPYOIH Nepe-
crasoBox werupex sacrmn S .

Kaxnas ®3 9TuX IDPymn HMHAYLEpyeT JMHeliHoe mpeoCpasOBAHKS
B OpOCTpAHCTBE NEBATHMEDHHX BEKTODOB ?j , IDE 3TOM 0?
NefcTByeT TONBKO HA BepXHHe HHIEKCH Zf , 8 NepecTAHOBKH =
TOJIBKO HA HMXHWE HHIEKCH:
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A ‘ for sy ’ ,

Di?:, ;ZR“ i: i S‘f ?J:ZEJJ’zjf {1;5}
L=z ol=f 21

B'rl'_npeudpaaonam, KOHEYHO, KOMMYTHDYOT ADYT ¢ IpyI'oM B OC-

TABJADT HABADHAHTHHM unfdfg,uue ypasaerne [pepmrrepa H CKANAD-

HOS nponanmmnnu_'ﬁf' /ﬂ,?). flcEO, 9TO OHE BXOFAT B Uy B Ka-

gecTBe NONIDYIIH,

[k ) 8’ (1.6)
MEorovYacTHYHHE COCTOAHHA COYLYT 3alABATECH ¢ [OMONBD KBAHTO-
BHX yucex 3Toff memoux® monrpymm: K B (23 i L B 03 B CXeMH
Oure [,ﬂ] B S.f,p . Boolme rosops, 9THX KBAHTOBEX THCEX HENO-
@TATOIRC NIA Haeclm NO3TOMY COCTOSHER € OIpeleleHAHME
L. % [/]oyayr scrpevarses s u_pemrmem{}( J} HeOIHO-

' KpaTHEO. BosHukaeT Bompoc, Heapas JH 3 nemouxy (1.6) BeTaBMTH
FROMeRYTOYHYD NOLrpynny, 9ro0H ¢ HOMOMBD €€ KBAHTOBHX WHUCEJ
¥era OH 9aCTHYHO CHATEH nupbmeane? Taxyw monrpynmy IeicTBH-
TeJBHO MOXHO HailTH, Kag Jerxzo BuUNeTH, KARINAA NEpPECTAHOBOYHAA

MATDETA R« 5e wenser CKAJIADHOTO NPOM3BENEHUA IO HUEHMM HH—
* KeRcam

(T )=z i) (z.7
VETRY: '

R oOpasyeT KOHeYHY® NONTpYyNNy HempepHBHOR oproroHaikHo#f rpyn-
s 05 leflcrRynuef TORRRO HA HMXHAEe HHOEKCH BEKTOpa ?j
("Bpemexma® B mpocTpaHCTBe HOMEpOB YacTHI) TPYNIN Bpameritt mo
BEDXHFM H HAXHAM HHIOKCAM KOMMYTHDYDT ADYT C ODYyTOM B MX npd-
uoe npomsseneime ()°®()* ospasyer myxsyw mam npovexyrouiys
OOArpymmy ¢ RONOAHMTENHHHM KBAHTOBHM YHCJIOM A - "yrioBHM

LOMEETOM N0 HEXEMM Mufexcam”. BasucHHe BeKTOPA BHYTDH Hpef-—
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CTABJICHHA HYMEDYDTCA OOHYHO C MOMOWEBD KBAHTOBHX WHCEJ uupe-l-
IeJeHHO! MemovK® moLrpynn. Huorma aTHX JHCeA XBaTaeT LIA Ofl-
HO3HAYHOU HymMepamwm Oasmca, a EEOrna Her, K comaremwmm, B dm-
SEMECKMX 3alauax valje BCTPEYAeTCA BTODOR BADHAAT, H B HameM
craydae Toxe, _

Buyrps mpencrasremus || rpynms mepecTaHOBOR KBARTOBHX
THCced KAHOHWYECKO#f memoYkm
_ S¢ 251285,
NOCTATOYHO IIA HyMepamuy Oasmca, HO BHDOELEHHe MOXeT BOSHHE-
HYyTH NpHA pENyKUEHE C 01 Ha S# . YE€ H& 06pHOM >Tale NpHBE-

NeHHs
Os 3 O’ ﬁ’f‘O;
5"" 5'; (1.6)

HEMEHYeMO BO3SHHKAET BHPORNEHHE - 3Ta LeNoYKa LAaeT HaM BCEro
JMUB 0ATH KBaHTOBHX wiced: K B Og, L, M » 0® r anarormamo
A. U s (0% . Ina muxsunampm sroro nedumara (mexparaer Tpex
KBAaHTOBHX YHCEJ, TAK KAK HOC.1e BHIEJEeHHA NBHECHHA LEHTPA MACC
Ope 3alaHHof SHEepIWHM CHCTEMA H3 YeTHDeX YACTHI OmACHB&eTCA 8
nepeMeHHHME B, SHAYNT, 8 KBAHTOBHMH UMCJHAMA) MH NOJXHH CHIK

Ou ®3 reseparopos rpymaod Og HOCTPOHTH TPH omeparopa THua Ka-
SHMEpA, KOMMyTHDYOUMX ADYT ¢ LPyroM H ¢ IeHeparopami IPym

03 B 03. OnHaxo B RaJBbHefmeM MH OTDAHHTEMCA PAacCMOTDEHEEM
manux K, opemcraBadwouMx HauGonsmuit npaxTEYeckKHif mHTepec. Kam
cTaHeT AcHO M3 HampHefimero, npE K <4 3TH NONOJHMTE/NBHHE KBAH=
TOBHE WHCJTA eule¢ He MPOABMANTCA ¥ KBAHTOBHX YHCEN MENOIKN

(I.8) oxaswpaeTcd HOCTATOUHO IAA NOAHOM HYMEDAIWE HATEDECYD—
mEX HAC COCTOAHHR YeTHpeX 4YacTHI, B olueM 310 ABNAeTCH NAXS
HEeKOTODHM NPEMMyLECTBOM HAHHOH CXEMH, KOTODAA HOSBOJAET BHAG-
JATH MMEHHO CYUECTBCHAHE KBAHTOBHE YHCIA IAA 3ANAYE ¢ KOPOTEO-
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HeficTBHEEM, et
SaMeTEM Temeps, wTo DOATPyIIH 53 OepecTaHOBOR YACTHIL
1,2,3 saserca moarpymoz (2 <0 ( 35 =Const ) reu cammt
BOSHHESET MeNOYKA HOATDYIH - -
3 o - 5
0s>0°®0: >0, (1.9)
b v U |
0y i 8y58i8 '
, g “ (1.10)
CIenysa KOTOPOR MH NOJYIMM COCTOSHER o aupsne.nenm OpCATANE-
HHM MOMEHTOM L E ero npoermmef; N » Ipeolpasymiecs Hemnpu-
BONEMO IDH HEPecTAHOBEAX YACTHI 1,2,%3,4.
lepeitnem Teneps & KapTaHOBCKHM OeDEeMeHHHM [0 BeDXHUM H
HUEHEM HACRCAM:

Genlugll Iep. o ld oo

'Z_if:y-!-z—-.(fz:.ii?i),' Zj:ﬁ i=:,0 (LI

B aTEX nmepemermux ckarmpmoe mpomapenemme (I.3) 3aNMNeTCA B

BEIe
! = C —-¢
LP:(ZZ)Z ZZ&.Z-,:

. i:i‘.l,ﬂ
a omeparop Jlannaca %*°%0

A=/ 325527 | (1.18)

3 2
B 3TEX NepemeHHuX I'eAepaTopH rpynm Dg! ﬂ d ﬂg GYIYT COOTBETCT-
BEHHO o

|t 2_ YUY YT oy s
XE‘:Z‘%“Z‘;E’X ;Z‘Xd"d}x,f}g}zx‘ '

-* =240 s d YAI.14)
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TeHepaTopH IpynmH HPOCTDAHCTBEHHHX BpameHal X L mrca
CKaJIApaMil OTHOCHTENBHO mpeoCpasoparmit 03 B DOOTOMY HE Mew
HAOTCA NPH OEpPeCTaHOBKE YacTHN. JleTKO TakE® yOemUTHCA, WTO

X 4 KOMMYTHDYOT C X«e « MpowmmcTpupyeM nefieTBEe nepecTaHo=
BOE HA NepeMeHHHe

Sf(f%)[;] lt?fjé”?], $5=(12) )3u) =

e 0 T
‘Sley !23} { O (1.15)
-t > DR | /

i L E? 0 'EE

( (I28) - mmmeckas nepecrasosxa I1,2,3 n r,n.}.
Bce aTH MaTpHUH OPTOTOHANEHH OTHOCHTEJNHHO CKAJAPHOIO NpOHaBe-
NeHAA 0O HAUXHEM HHIEKCAM: '

(Z'" ) ey - (1.16)

£=4p _

H NpMHAmJexaT TeM CAMHM IDyIIOe 0 § TeXMepHHX BpameHHff ¢ orpa-
KeHHAMM, OTa rpynna ABAAETCA ODAMEM NpOKSBefeRdeM Ipynmy col-
CTBEHHO BpaueHut ¢ Lt’i = 4 I " rpynna IPOCTPAHCTBEHHHX OTpa-
:-:emm. Ee npencrannesus a.D AR J /A OTIMIEDTCA TeM, 9TO oDJl -
ueuaem SHAK M[pX OTpAXEHHAX, & DD,H HeT,

M. Mpupenenue no Uemogre mo 1 (1.9) (I.I0 i

locste cHeNAHHHX SamMevaluit HAYHEM NOC/AENOoBATeNBHOE NpHBE-
NeHne OPOCTPAHCTBA IAPMOHWYECKUX MOJMHOMOB cTeneHE K corzaceo
penykumonHo#t uenouxe? (I.9) (I.I0), 2

PaccmoTpyM cHawasa ONHODONRHE MOJUHOMH cremeH: K, ordpo-
CHB Ha Bpemd TpeCopaHme IapMOHWYAOCTHE. JTH NONMHOMH olpasymt
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6asEe EEIDHBOLEMOTO npgucrmem[ K ] rpymm yrmrapmux mpe-
oGpa3opaHnit 'M, ¢ regeparopaMi

C .f 'Z. — Lot p = 41, O, .
-rﬁ 4

Paauepxum 3TOI0 DpeINCTABIEHAA DPABHA YHCIY HESaRECHEMHX HO-
awEOMOB cTenerE ¥ B NeBATIMEDHOM NDOCTDAHCTBE

k] = (29!
[ Td]
Tpymma u; COLEPEHT B KQuecTBe HNOLIDYNNH OpAMOe IPOUSBENe-

me Uz X U,,! LeficTByDmel OTHENBHO Ha BepXiMe B HUEWE HHICK-
cu Bexropa ZL TeHepaTopauy € ‘ | C.; B

V=3l i Cup=ZCH
PeneparopH u’ _paadmam'ca Ha NAATOHAJBHHE i 4 l(l 2, ﬂ}
. NOBHMADIES C+ (LT—*J) E noHmRanuEe [ 3{1-::”
HenpmeonFmoe OpelcTaBienEe JoOof RiaccuYecKofl rpynmH, B TOM
REC/e YEET&pHOR B OPTOTOHANBHOM, 3anaeTCA CBONM CTApMM Be-
coM. [lom RefictTBHEM NOBHIADIEX ONEPATOPOB MOJMHOM CTaplero Bé-
ca ofpamaeTcA B HONb, OCTABAACH COOCTBEHHHN BETOPOM HOX Aed-
CTEZ6M IHATOHANBHHX ONepaTopoB.

Haiinem, maxme npencrasnemma (A :ﬂ;mnepaarm B U9 '
e peTHCIIM TOMMEOMN CTADUETO BECA OTHOCHTENBHO MU ° X s

OoruBexTopoM HASHBAETCH ONpeNeJHTeNh, COCTABJEHHHE K3
BERTODA Zs - MHOTOMEDHHE amamor nemapaam OpOR3BENie HuA?
E',; Z.l 2.:
by ?’l "5" E, 242,
2-' ZE ¥
OnmopoLHEe NOMIHOMH OT HOJHMBEKTODOB oopaaynr Gasmc HenpHEBOMM-
MOTO IpeNCTABACHEA U, ® Mm CTapIIME BeTODAME BENA

P=(n) (81)  (Aez)" ) P4 +3S =K

Moezi; Al=f;
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"

CTADNAX MOJEHOMOB IDPYTOrO BEXA HE CYMECTBYeT:
. poo. n-14
JleficTenTeBE0, mEarosamsEme omeparop (o o G &
IeDeBONAT 9TH HOJHHOMH B celd, HAmpEMED:
) -
CP=ZZiozm P=(pt9+)P
)2 :
llopumamimalf omepaTop, HAUDEMED Cm=;z.¢ 2F7 leitcrays
HA [OJEBEKTOD, 3aMEHAeT Z°na 7' ® odpameer mosromy ,ﬁ:‘; ,
§ﬁ.’.’, B HOJb, TavmM o0pa3oM, HeOPHBONNMOS NpeJCTABJIEHHS
(K] rpymz Ua conepxwr menpusommase mpencrasrerma (¢ 1@
of P,tﬂ nonrpymms [ ;@2{;; sanapaeMie KBAHTOBIME YHCIAME J
m § , rex kak S oupenessiercs u3 coorsomemma P+ 29438=K
Teneps MOXHO BHIMCJHTH, Kakde HeOpUBONMMHE NpeNCTABJECHHA IDPyH-
m (J3x()y conepzarca B npefcrasiesmm [ P, q;}x Pc;f TpyIIH
UsxU50,0(),- Vs soex ymmrapmix npeoSpasoammit Usx Y3
OpTOTOHANBEAA HONTPYNNA BHOApAET TakEe, KOTODHE COXPAHADT
CRANADHNG NpOM3BENEHHT
P o e ¢ .’ a - d
('Zld") =2 Zi¥8%, {Z Z;)-Z'ZJZ;
oL=31p =210
OTHENBHO ¥ IO BEPXHEM ¥ IO HEXHEM HEAeRcaM. COOTBETCTBEHEHO,

CTApIME BEKTODAMA OTHOCHTEJNBHO 0% 0* 6yyr me romseo
noymHOME Buna ( fp ), Ho M ?e, KOTOpH® HONyY&anTCH H3 HEX
BCEBOSMOXHHMA CBEepPTKAMH N0 HUEHHM E BEDXHEM HEfexcaM. lpofe-
INBAS 3Ty ONepaIb, MOXHO HANTH COEKTDP TIDYyNNH 0]?"@3 , CO=
nepsauEiicd B ORHOPONHHX MOJHHOMAX CTeNeHE K ¥ ONHOBDPEMSHHO
NOCTPOUTSH APHHE BAN MOJHOMOB C ONpPEASIeHHHME (4 x A .

llpowe BCcero NOACHATH 9T0 Ha NpmMepax, PaccMOTpEM OREO-
POIHNE CONWMHOMH OT ZJ HeGoJBIMX CcTemeHefi:
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Npz K = I nozusoM ¢TApUETO Beca OTHOCHTENBHO U'e Y, onus -
270 2; I V J ;EI/H] QNHOBDEMEHHO OH ABJAETCA ¥ CTAPNAM BEKTO-
DOM OTHOCKTENBHO 93901 ° =), A:] rex xax nossmanmme omepa-

TOpH T'PYIIH D @03 ,q‘. 1 iju ofpamamT ero B HoXb, [lpoBe-
pEM pasMepHOCTE OasEca:

Z{Zf*”{i’ﬂﬂ) =3;3=.(_3[,L3.)_! D
Fepu ' 1/ 8l
{OA ' g {

px K = 2 ecTs Ipa CTApUMX OTHOCHTEJNHHO U ® U, nomsonas

Z," Y [P =2; g/ 0] ﬂwipqﬂ /) '-2f Crapmie BerTODA
s ()’ @03 NOMy4anTCA H3 nmzenm CcBepTHOR [0 BEPXHAM ¥ HEE-
HEM EHIeRcam. [IpE ceBepTkre Z},. _( Uoiyyaerca HOJL, T.K. HOIMBEK-

TOD aHTHCHMMETDMYEH [0 CBOMM HHIekcaM., CBepTRa xe Z ) naeT
caenynime Oa3ECHHE BeRTOpa:

.(Z :?LZJ)Z @(Lﬂ‘ !) (Za, 2’_“E )&] 72) o '{@

® (z{ z;/)
¢ l=20N=2; 0-:20AN-0, (-voN
¥, HaKoHem, cam A;E, [ F:]@,’}A.-{

[lpopepAM OPaBRABHOCTE NPEBENEHHA IO paauepﬂoem

Z{zf +I) (2A4D) = (4+1) (44D)# (441) (D41 Te L. (44 (241) (241>

n
i = 25+5¢1+5+ = 45 = Lﬂ-"—ﬂlr =45

KopoTRO CHEKTP CyMMd NpEncTaBJeHHH [’ @A CpelX MOOJUHOMOB CTe-
[leEE 2 MOXHO SAlMCATE KAK

(2&)0@(9@0) ® {o{
Mg K = 3 c-rapma s §° ® U, Bexropa ects
(’Z ) Z! :3 ol N

. [3,0) [1,'121 I [0,07
/3,01 [1.1] /0,03
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Coenaem OpHBeNeHHE zﬁ 0 TOIEEO OO Bapm mmal oo
HERETM noampne*rm dmmno '

(z!)*=>(2))* @z, (z:2), B3 01>3 ©f
E)AL=2ZI AL OZL A 14> 201 -

AYod e !r::-i [Q«QI 0.
(3700 moIyIaTs CTApmEe BexTOpA, cnaprxy B nomuzmpa: M
NPOBOLMTS NO MISNMMM MELEECEM, EAnpEMep Z; A,; , 8 He
—Z" &-:: J S:.:j eoTs, EQHEHO, crapml BERTOD B 0" f =0,
CBEDHYTH ero yEZe Heanaf). ]

C moaydyeHEHHMHT nomoum ayzao OpPOReJaTs Té X8 caapm :
H 0O HEXHEM HERERCaM, 9TOOH OCYLECTBETH NDEBENOHHe E mo
Uz > 03. B pesymsrare My DOAyTEM COERTD 0% 0, muﬂm-
wifics B upercrenzermn (K = 3] rpymm Us :

[3] >[3,0) ®L 0] o[, 1 ®l14] @[o o]elgo]

(mf) @(3&:1 (wf}ﬁ{’zel} o ® g~,

Mes Baem_: 37eCh eCTeCTBEHHHe OCO3EATEHHA LA cu&mfpa EB&ETOBHX
qHces MCIOMb30BEHHOA MORA HAME DENyKIHOEHOH MEMOYKE NONTDYII

'Ug:’u OUus . {k]azfﬂwﬁfﬁﬂ "
0: @ 0; 7 B3 (ZFJ@(Z"’A)

| Hwax oLHOpONHHE HoumHOMH cremeE® K = 3 comepzar c.mmu
COCTORERS 2 ®A
[K=3)> (3601) B(3+1) @ (2 $4}9 080 =

= 3R3 3@4,182,181,282,281, 492
Hponepm.u OPaBENLECCTE IPHBENeHES M0 DasMepHOCTH:
Hzt’+:)(u ) = (1+3)(F+43) + (543)($43) +4.4 =

= 100+6U4+4 =165 = f*f,?— {65
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. CmerTpH mpelnCTaBJeHEA [ I{], IpEBENEHHOTO IO MOArpymuaM
(2.5) ymoGmO m3oGpagarTh rpafivecKd, OTKJANHBAA IO OCAM KOOP—
IEEAT EBAHTOBHE WHCJIA f, A :

Viwm,, *{0As 2

3 4 @ ) ]
3
2 R 2 4 e o
1{ @ 11 ©® o o

& — a ’ ;rz
0 1 2 4 _f o i 2 = I I
Bunno, 9To mpu K = B cocroamue I ® I BcTpevaeTcAa ABARAH:
mpx K = 4 mma pasa BcTpeuanTeA 20 I, I®2, 080 = Tpu pasa
cocroarme 28 2,
JleitcTByA omACaHEHHM cOOCOOOM, MH OyZleM moJyd4aTrs OIHODON-
AHe moJEHOMH cremex® K ¢ onpeneJeHHHMA B .A , hputeM
1)lpe), én>
- HNONHHOMH ” Kiip9), GyIyT HyMEpOBATHCA KBAHTOBLME YHC—
JaMH peIyRIMOHHOE NEemOoYRH

3
Uy 2 U OUs
v
0z @0z
llocne 3TOTO MH NOMEHH NepefTE OT ORHOPONHHX MOMMHOMOB, o0pa-
SynmEX CasHC HeOpHBOIUMOIO NDEeNCTABJEeHMA I'PYILIH , K rap-
MOHFYECKIM MONMHOMAM, OCpasypiiM Casuc HempuBONMMOTO NpeACTasB-
JeHHA OPTOTOHANLHONE IpYIIH 09.
HasecrHo, 4TO smwlofi onHOpOMHui MOJMEOM CTENeHA K pg

MOXHO ONHO3HAYHO MPEACTADUTH B BMIE KOMOMHAIMHM I'apMOHHYIECKHX
DOJMHOMORB g)l( =

Pe = T2+ T P Tt S ‘P (2.7)

370 03HAYAET, YTO NpencTaBieime [ H.] TpYyTIH Ug conepxuT
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OPeLCTABISHEA [I{], [E-a], [I{-d] . cBoek oprurﬁH;Jﬁﬁa;n_ nu;n-
rpymme Og. Hama sanasa cOCTOHRT B TOM, WTOCH H3 _qi_mupqnm _
IOJMHOMOB cTeneHE K 0T00parTh I'apMOHRYECKES HOJEHOMH C anpeh;-
JIeHANMA 3HAYeHHAMA E’ B A. . JlIf 3TOr0 HyEHO B3ATH HX mal:-
HyD EKOMOEHAITD

Y= an ][ﬂifﬂfﬂiﬂl} (2.8)

" ﬂonodpam. KO3(QHIHEeHTH ap:p TAK, 9TO0H neﬂcrnna nnepa::ﬂpa
Jamnaca Ba .93 maBano Houb. Omepatop Jlannaca UABaApHAHTER OT—
HOCHTeABHO NpeolpasoBamkil DOXTIDPYIIHE 0*e0;s , MO3TOMy, IO~
neficTBOBAB JAIACHAHOM HA HOJHEEOM CTeNeHH K ¢ ompejiese HRHME
PoA , wu noryome nommon cremem K-2 ¢ rewm xe £ O,
lpupasHse ero Hyo, HOMYYAM CBA3H MEXIy KOa(duImeRTaMA ar;q
Ecnm xe NaHHHe fﬁ‘ﬁ He CONEPEATCA CPenH MOJMHOMOB CTENeHH
K-2, TO onHoponkuit LOJMHOM 8BTOMATHYECKH OyNeT ¥ IapMOEH-
geckum, Hanpumep, mpi K = 2 rapMoRHYecKUMH SBJA0OTCA BCe CO-
crosma sa mexnovenue (Z47), mpu K =3 - nee Kpoue Zil(zz)
z 24 A’ o P=A=1{. Tomko s a-rom cmae HYXHO COCTABETS
mirefiyo komdusawm Z; [Z2-2)+ a4 Z,‘ A ¥, moneilcTBOBAB
omepaTopoM ﬂgnxaca. HafiTH roddpuIMenT ﬂ . OH oxasuBaeTCH
pasiem - 10

s ;?aancmemm (2 7) caenyer, UTO BCAKEHE MOJMHOM CTENEHH
K npefcrasmM B BUIle CYMvH TapMOHNYECKOTO MOJHMHOMA cTemeHE K
H YMHOREHHOI'O Ha 'f' & omHoponHoro moymHoma cremex® K-2. Ilo-
srony cnexrp [ £ @A]K ONHOPORINX HoMHOMOB cTenen¥ K oTHOCH-
reasso rpyms ()’@(} pasen cyme omexTPa TrapMOHWTSCKHX NO-
maromon crenert K [f ® A]y u cnexrpa onsopomimux mOMMHOMOB
cremeny (-2 [ P @A]H. Orciola -MH MOXEM Cpasy HAiiTH, Kaxue
npencTanjeHUA f HA nonrpynmy 0?103 CONEepZATCA B HENpiIBO-

!
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IEMOM npancrmam [1{] rpm 09

'{P@A]g -'-'[é@A]r “[9@5]?—2. i ) |

& TER 38 DASMEDHOCTS ﬂ/f R} IDOCTPAHOTBA TADMOHEIECKHX NOMH~
" HOMOB? /
' A (-2+9)!. (2k+7)(K+6)
{f} /V[K] /WK 2]*' {;.:'-;F k-2)/g!  K! -

B KavecTBe NpEmMepa HpPEBENEM CHERTDY 05 >50% ), mpa K = I,
2,3,4. Omx moxyuapTcs H3 cnexTpoB (2.6) BHUMTAHWEM CIEKTDOB

OJMHOMOB CTEeNeRE K-2: -( -PM}:;:[ Exp), £ xA)o .
{? <A}y = (OxA)s [0xAY,; o Ox 7Y, =[] ~[L<A]

"1 {0hn ) AYes gl
31 ‘; iy I’aT .: . *(2.100
z o 2| ¢ & 2609 o '.

l P o b o e o 2 BN

0 : 2l : »p *— ; 5 d 4 -*—‘-—;—;-—:'——'P

 Kag supmo, mpE K = 0,1,2,3 EBE.ETGBHI qECeN NENOYKH MOKIDYI
0q 50%0; mocraToun0 LA ONHOIERNHOK EyMepAIEHE COCTOAHEE
qerupex georEm. llepsult pas NBYXKDATHOS BHDORNeEHEe NOABXAETCS
mpu K = 4, £-A=2 . ¥ ¢ poctou K wcro supowmemmix cocrosmt
ypesuarpaeTcd. Camoe BENpHAaTHROS COCTOKT B TOM, 4TO BHDORJEH-
@M@ cTaHoBATCA E COCTOAHEA HA TDaHWTe anénpa, OpH é' = 0
I VimerHO ¢ STHM CBI38HH 7€ SHEUHTEIBHHS yCXORHeHuS m'rupue
BOSHEKADT UPH nepexnna OT TPeX JacTi K weThpeM H dmea.
Toasko LAA TPeX JacTin KBAHTOBHX wHcex K b v - HenoTHE

0:> 03@ (), OrasHBaeTCH NOCTATOWHO g m&p&m cmmnﬂ
¢ & =0. Ho ana vanex snavemmit K, npemcrenxmmrx maggomsmt



IPaKTHIeCEHl HHTEDeC, ONNCAHHHH HHme CHOCOS NOSBOAfeT DOYTH
ONHO3HAYHO CTPOHTH ONHODONHEHE IApMORWYECKHe MOJMHOMH cunnn
K, cTapmme OTHOCHTENBHO OOLT'DYINIH 03@03. Crenyommait mar B
DENYKIHOHHOR UenoTxe - DenyRIEa ¢ rpymm () ma ()2 - nemaer-
Cd ¢ MNOMOWED OCHYHHX HNOHMEADMHMX ONSDATODOB B 03 '+ OOJNHEOMH
C OmpeneNeHHHM 3HSYCHWEM NPOSKIHE MOJIHOTO MOMERTA 7N moy-
9apTCa U3 CTADNerO NONHHOMA NOCHeNOBATENRHHM NefiTHBEM OHe=-

paropa X7 :

Bahk 7 '
Jk, PoA ,m):(;@ﬁf:;i ) |k een> (2.11)

' I3
Touno Tark xe H N0 HUXHNM HHIEKCAM BeKTOpA 24 noHExanmRR
onepaTop X_,o IAcT HaM COCTOAHEE ¢ OMNpele]eRHHM KBAHTOBHM

qUCJIOM ‘/u nonrpymm 2 € O3

ji;; Ixk: ‘/ ' J
S 2A)!(A- ,,u)f (XQ)A ”Jf_’m;""?(“'m

B peaym*ra're MH IONYYNM OOJMHOMH C KBAHTOBHMH YECJIAME
k, f’m;ﬁ/u DPELYKUMOHHOR MEeNOTKE

O 303@03

(2.13)
02 0z

[l. TapMomWyecKkue NONMHOMH OmpeneNeHroft TepecTAROBOYHOR
CTMME TPUR

CBA3S MeRNY IpYLNOil IepecTAHOBOK M TPYNNO# OPTOIOHANEL-
HHX OpeoCpasoBaiiii mo HAXHIM HHIGKCAM 03 HO3BONAGT HEM
IOCTPOKTS K3 mommoncs ¢ kpanroswm wicaam K £ mA | jcocronms,
npeoCpasypiMecd 0O HENPUBONMMEM NDENCTABJICHEAM IDYIIH nepe-



03 20
v v

¢y 28 o8, (3.1) E

Xexnas mepecraHoska mpeficTaBageT CoGofi HEKOTODOE KOHEWHOS
epemerme s (c orparemmen) mo muxmm mmexcam nexropa 2.5 ,
NOSTOMy ORA OCTABJIAET HEHSMEHHHMI KBAHTOBHE UHCHA Klm A ;
PE 97OM NOMMHOMH C DASHHMM '/“ npeodpasynTca ¢ IOMONED
oowumux J)-Marpmn Tpexmepmux Bpamenmii:

ds-/ .
$ [+ "% A T i (3.2)
S|as <) Z D0 (Rs) |AT s

lleficTere omepaTopa NEDECTAHOBOK 34BECHT TOJNBKO OT KBAHTOBHX
qHCcex .A, ./U » HOSTOMY B HaubHeilmeM MH OymeM oOmMycKaTh OC—
_ramase K, @ fn (Jg = +I Iua gerHolt mepecraiuopkd X -I AaA
HeweTHolt), Ham ocranocs cuesars nocremmui mar, orsevanni
peryrop (3.1), )
Mlna 2TOro HyEHO yCTAROBETH: . |

1. Kaxuwe mpencrasiemua IpyImH NePECTAHOBOE CONEPEATCHA B
npancmamemA + TpymmH 03 - _

2. Kaxme nmpencrasienus Qs CoAiepzaTcd B HpeCTaBIeHUH
’ ﬂl rpymm 0,

3. locTpoRTs ABHHI BN [OJMHOMOB, NpeolpasynuMxcs IO
HeOPEBOAMMHM ODENCTABJICHAMM S Y . |

Tepeoe. Hanownm, wro rpynmi §, conepaar 1ATH KJACCOB,
kaxqull B3 KOTOPHX Hopoxlaetes odemenrauyt S (I.I5). Noaromy
OHA HMEET IATH HENpPHBONMMHX OpejcTaBieHidt: cnmempnqﬁoed'?i].
antucmaverpirinoe [ ) nsa mpexmepmx [212), [31) = omso
Anyueprioe canoconppxennoe [22 ), casucie qympm KOTOPK X
u3oGpaxanTcs Luarpamuanm Kura o samomienuen. Buas xapaxirepn
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npencTaBJeHnil, HETDyNLHO HAHTH, CKOJBRKO pas ]1[ f] NpencTaBJae-
HHE y] TPYUNH OepecTAHOBOK CONEPXNTCA B OpejcTab/ieHAR tﬂji
rpym [y

_ 4 [ Az :
Mﬂ-q—;?gffﬁﬁs)l’ (s:) (3.3)
[
1] :
XapakTeps IPymIH NEePECTAHOBOK U3BECTHH X ( Sg). XapakTepu
Ee J)Airpi)HETpﬂHﬂ HafiTw. JUIg 9TOTO KOCTATOYHO NEpeCTaH0BOY-
nwe marpuns Rsi (I.I5) OpHBECTE K ANATOHANBHOMY BELY:

e-h
dSi f € Yy

Torna xapaxTep O’Dﬂt {f,) dyneT paseH

At a " ALY,
Y*s) =2 det Smlloi)Y

B KauecTBE NpUMEDA MH YKaXeM, KAKME NDENCTABJIEHHS TIPYION De-
- |t
pecTaHoBOK comepxarcs B mpencramiemm ()3 mpr A [F24 3Py
]

A =I+:3'-'

A =2rD D4 B (3.5)

A =3+:?E:]:]+ =

A =S T [T

Kak BumHo, npu HeConsumx K M, cremoBaTelbHO, MAJHX A BHDOX=

HeHHA HET M HA 3TOM 9Tale NPeBElieHHS — KAXROe NDENCTABIeHue
Str BCTpeyaeTcA He OoJnee onHOro pasa. COCTOAHMA NPOTHBOMO-
nozuoft wetwocrn f\ =17, 27 37 4 “collepraT CONPAKEHHH®
MpeicTabNieHHA, ¥ KOTOPHX B CXeMe KHra CTDOYKH SaMEeHEHH Ha
cToN0mH,

Bropoe. Ilpencranienue rpymnrs KBYMepHHX BpauleHUR ¢ OTpa-

¥



-l B

xemmam 02 sanaerca xmasrosim wenon ’ﬂ, " npn,/b:gp .
P =0,I,2 ... pacmanaeTcs Ha CHVMETDEYHOE X BHTHCHMME TDIT=
HO® NpeNCTASNEHAR NONTDYNIH O3 : IpE ApyTEX jl OHO Co-
nepxmr meymepHoe mpencrasxesze Jf—— $3 . 570 yme cuio yo-
TAROBJIEHO B salaue Tpex Tel. 1 |

lepefineM, HAKOHEN, K NOLTDymIe S'L CS3 . lpz mepe-
crasoBre wactEnm I,2 ?, —a--?:{uu_. 1.1) Z4=-3, 2,2
a | mepexomz B —J,l . Nomzroms ¢ ompemenenmnm A n/u
IpeolpasynTes CJASNyDIEM 00pasoMs:

S At o= (D AIAY s
S| K> =~ (M A7, o>
Orcojia caemyer, 4TO

1 4

Gl > (A ) < @)
A F 02 a3 ] =

= COOTBETCTBEHHC CHMMETDHYHH M SHTHCHMMETDMYEH IDH IIepecTa—
HOBEax nepsoit ® BTopo#f gacTEnm,

(3.6)

Temeps yze HeTDYIHO CTPOETH HOJMHOMH, OTBEYANIHE OLPENEe-
JEHHOMY 3alONHEeHHMD cxemd KHra [f} . My paccmoTpmM B Radeci'-
Be mpmepa A = 2% xoropoe comepmmr mpemcranremua rpymm
nepecTaHoBoK i & ] mpien I/u NpHHAMAET 3HAYEHHA
0, I, +2. _

Bekrop ]Fm AOJXEH DPeoOpasoBHBATHCHA MO CHMMETPHUHO-
My OpenCTaBIeHAD JJIQE TPyuny nepecraHosok yacrEn I,2,34

Ho 2TO BO3MOXHO TOJEKO npn‘/{d =3P, r.e. mpu l/u = 0.
CnenosaTexsHo,

T2

< =12,0> (3.8)
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BerTop [ }J—E aumcmerpman OpE OePeCTAHGBAX YanTwy
I,2; w3 (3.7) cxmenyer, gro om noxxen IpeNCTARIATE COGOR XE-
HefEYyD KOMOEHAIMD CleIyDmEX COCTOSHMR:

L0122 >- 12-25]; L[ ot ~12,-45]

HosroMy :

E!]Il.. "‘[]2,2::-[2-25]** gﬁflfzr-,lz n]
a2+ 18)2= 4

Tocrosmrne @, MOXHO HA#TH, mofelicTBoBaB Ea (3,9) razoa-

{s 3)

HHOYAb NepecTAHOBKO#, HAIDEMED, wacTHN 3,4. Jlepas wacrs mpa
9TOM H3MEHUTCH He LHONXHA, & NpaBad NpeospasyerTcH ¢ NOMOIED
OGHYHHX MATDHEI BpANeHHA ,Dj'w. {Bg) . lpupanmiBag mocie 270~
TO OpaByD ® JeByD chTn (3.9), Haxommu mocToAHHHe g
— 2 : —— S—
V3 8=

AHaJIOTYYHO NOCTyOAEM X IDH HOCTDOSHHM BEKTOpA gl"

N F{ l'12>+12-2>]} ilﬁ l2 D>+ @

+R,~15] =

Mlocsie 9TOro Jerxo HafiTH X CasucHue BeKTOpa NpencTaniesEs

lIpr nepecrasoBRax wacTHI I,2,3 OHH NOJRAH NPeoCpasASHEBATHCS
onunaropo ¢ (3.9) = (3,10).

Hoatomy .
=i liz2>-12-2>)  [Lp 1>, 45)
=0 + '
' o
syl ﬁ[k,?)‘l‘h,-?} i‘-‘i-[[z} f"*h‘f}]

Kax cocroamms, mpHHANZEXalEe PA3HHM NPENCTABIGHMAM TPYTON e
pecrarosor S Yo hu-—' B [~]] RONKHH ONTB OPTOTVHIINSN
IPyT Ipyry,;

2'a+8'6=0; lat 4180 ¢
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TakiM onycoOOM MOXHO CTDOMTH COCTOAHMA ONpeNejJeHHOR WepecTa-
HOBOYHO{ CHMMMETDHE H3 IOJHEHOMOB C OIlpeneNieHHHME A‘ " "

llpraeM Kosdar@eHTH THIA aﬁ,ﬁ; q ! ﬁ"' He 3aBHCAT, KOHEYHO, OT
OCTAIBHHX KBAHTOBHX 4MceN. Kpome Toro, Bce HE4eTh,® mepecra-
ACBKE HMEDT OTPRIATEJLHH{ ONpeleIHTeNsh ¢ = -I, moaToMy

J)“J)"'- IpeoCpasyoTcs OO CONDAREHHHM NDEeNCTABJEHUAM Ipyl-
mH NepecTamoBOK. B cBASE ¢ aTmM coorHomesms Tuma (3.10) om-

PelesifaT ONHOBPEMEHHO H _]_, opu A = 2 t u Elj'-'lﬂ g

COCTOAHM{ npoTHBONOXHON WeTHocTE ¢ f\ = 2 T. JMs-3a BCero
3TOI0 O0BEM BHYHCJEHMH CPABHHTENLHO HEeBeJNIK.

I1¥Y. HopmupoRka MOJHMHOMOB

B Oasuce ONHODOIHHX MOJMHOMOB cTeneHM K MOxHO OmpeneJHTh
mupdepeHIMATEHOe CKANADHOE NpPOM3BEeNeHHe:

{5 12!), 6, (2)}= (35, ) @ (1) w0

9TO CKANADHOE NpPOU3BEleHNe HHBADUAATHO OTHOCHTEABHO YHHTQP—
HHX mpeoGpasosamti 'ZS , B TOM WHCME H OTHOCHTENBHO NPEOG-
pasosamii rpymm  (Jy C,- Ecxm mommsons ﬂ (7 npeodpa-
3yOTCA NO HENPHBONMMEM NpENCTABJSHMAM 09 , TO CyuecTByeT
OYEHb NpocTad CBA3G MexLy nudfepeHMaNbHEM CKANADHHM OpO-
H3BEIEeHNEM B OOHYHHM CKAJNADHHM MPOM3BEIEHVEM B KOTODOM IIpO—
U3peleHre NOJMHOMOB ;mmrpupye*rcﬂ 00 MOBEPXHOCTH CéepH eIll-

HHYHOTO panuyca = 1 B NeBATHMEDHOM NPOCTPAHCTBE:

(pfa):jlpxlgﬁ(ﬂg Sd'/?gj :‘4 (4;2}

Jra CBASH TAKoBAa:
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(P,QJ= A[K]{g 9}. |  4a3)
Koaddurme T A{ EJ He 3aBACHT OT OCTATBANX KBAATOBHX WHCEX
DOLTPYIN CPyIOH Qj , TaKk Kak MATDHYHHE SJEMERTH HEOpHBO-
OHUMOT'0 OpefcTaBJieHHA 09 OnpenesTCA TOABKO CTDYRTypo#t
rpynnH, €e KOMMyTAlMOHHHMM COOTHONEHEAMH H He 3S&BHCHT OT
KOHKPETHOT'O BHIA MHBADAAHTHOIO CKAJIADHOTO NpoH3Benerus, [lo-
cYuTaB A (,K ) IJIA CaMoTo NPOCTOIO T'apMOHMYECKOTO MOJMHOMA
Pt :(g,‘)'( , MOXHO HODMMDOBATH MOJMHOMH € NOMOmBLD muddepesim- - .
aNbHOIO CKAJLIPHOTO NPOM3BENeHHA, 9T0, KOHEuHO, upoue, deM
CYMTATH KAaXnuif pas HATerpajH 00 NeBATHEMepHo# ciepe.

771
Alk) (2k+7) 1]
Ilpygem oTHOpMUPOBATH HOCTATOYHO JMUWE MOJNMHOMH CTApmero Beca,
TaK KaKk BCEé NocJelynuye onepaildd COXPAHADT HODMHPOBKY.
PesynpTarTi NONOCHHX BHYHCAEHWH MOXHO HAiTH B padoTax

Tle npuBeneHH NonpoOHHe TadnuuH moauHomoB ¢ K = I,2,3,4.

Y. PacueTH CBA3AHHHX COCTOAHME JeTHpeX HYKJIOHOB.

Caeuywowmit 5Tal COCTOUT B OTHCKAHWUM CIMH-H3OCHHHOBHX BOJ-
HOBHX (iyHKUMH, KOTOpHEe OTBevYaNM OH onpeleJIeHHOMY MOJHOMY CIH-
HY 4YeTHpeX HYKJIOHOB S , M30ASGNMYECKOMY COHHY i i , ¥X Opo-
eKIAMY M S 3 MTA M KOTOpHEe NnpeoOpa3oBHBANMCE OpH Nepe-

' CTAHOBKAX KaK COOTBETCTBYDUME cXeMH KHra [ P ] . 3anava, mo
CymecTBy, CBONUTCA K npodieme pasNoxeHEA NPOUIBENSHMA Mpeld-
CTaBJIeHN}i CIMHOBOJ ¥ H30CIMMHOBOK (yHKIWM, MO HENPHBOLUMHM
NpelcTaBJeHuAM TPYNMH MepecTaHoBOK, T.8. K HAXOXNEHMD KO3j=
uumenTos KneGuwa-Topnana mas S;, ._Coumemmymma METOMH
Wanoxey B xmure |2 ] , MooTOMy MH He GyNeM 3Hech HA HEX

L
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OCTAHABAMBATECH.

C DOMONED CIME-KSOCIMHOBHX BOJHOBHX (yHKIpl ’ S'J:H;Mr;
(], ri> = xoopmmmaTaNX BOAHOBHX @I’M,gﬂﬁ"; Af1r,
SallABAeMHX KBAHTOBHME UHC/IEMA K,ﬂf-@j’[ , cxeMoi I.m'a[f}
H ee SamoiHeEEeM '/ MOEHO NOCTPORTH NOAHHE Hadop fymmumft, *
DONHOCTEY AHTECEMMOTDHYHHX OTHOCHTENBHO NEPeCTAROBOK ONHO-
BPEMEHHO KOODIMHAT, CIMHOBHX ¥ H30CIHMHOBHX [E&DOMELHHX YeTH-
pex gacTHEm. JLIA 8TOr0 HEOOXOZUMO HEDEeMHOXATH KOODIMHATHHE M
COHH-H30COMHOBHE (yHKIMH, OpeolpasypmEecsd OO CONDAXREHHEHM

IOpelcTaBie M Su [f ] u [ ? ] cxemd KAra xKoTOpHX OTIHE-
9aDTCH 3aMesE0f CTPOR Ha CTOJCOM B HA00OpOT:

b s KAL) > = 7 ~
s kalf] TRARLUU
| ST MsMy [ 717
g ha] ~ saawepsocts npencrastema [ /] ).
| B pesyasraTe My moxywmM moiaumit sadop QyHKmmil, sanaHHEHX HA
NOBEPXHOCTHE NEBATEMEDHOH cdepH ‘pz = I, ompenessemuli KBas-

roswa wweaax Y f g N [f] ST Ms Mr

dajlanie COMHA X W3OCHHHA CHCTEMH YeTHpEX HYKJIOHOB ompenexdeT,

OO KaKWM cXeMaM KEra [ F ] OpeoGpasynTcA CIMH-A30CIMHOBHE

fyHKON® H COOTBETCTBEHHO ONpeReNAnTCA ConpaseHHHe cxemu KHra
[{] ma ROODIHRATHHX dyskmuit, [ocse aToro MoxHO HAlTH, NDH
xekux /\ Bosmoxm: mammme [1] H KakuM HamMeHBIMM 3HaYeHMAM

K ’ E OTECTaNT 3alaHHHe CIOMH H H30COHH CHCTEeMH



6l £ [0 kmin £ [[f] Kmin £ (/] kmen €
(0,0)|0T k=0 €&=0"|[ =2 ﬂ-—o"ﬁ g=3 {£=07
(0,2 ket; o k=2 L4
(1,0) |[FFPx=1, &1 k=2 &= 1
(1) IHI'L«-; - |5 k2; o P rez; e1* =3 &o-
(0,2)|F¥=2: &7
012) [ka2 &1
(2,2)|H k=3 t-0"

B oroll Tadume mpEBeNeEH HemMennmEe 3mevemis K 0% paspe-
meHEHe NP 3aNAHHHX ST . Docxomexy K ompenenser mo-
PANOK CJAENOBAHUA YPOBHEeR M HAuGONee TIYCOKEM YDOBHSM OTBEYADT
pameersmie K yme E3 aToff TAGIMIN MOXHO CIEATH BAXFHE BH-
BONH:
1. HamemsmeM cocTosHEeM Oymer 5= 'T'«'-'-O, I1A KOTODOTO
kmin=0; €=0*
2. Cnemywmei rpymmo# ypomue# GyayTr cocrossma ¢ S=/,7-(
€=1; S=p =l 1" S=| Tel b~
Ig KOTOPHX K ity = 1'
3. Cocronrua ¢ S mwm | papmm nByM wMent Y miu2 =
pacnoraranTcd Bume BCEX, €CJM TOABKO TAKME CBASAHHNE COCTOS—
HUA HefiCTBETENBHO CYWeCTBYDT.

B orcyrernue renacﬁmx cHI S H T 00 OTHEMHHOCTH SB-
JADTCA COXPARANILACA KBAHTOBHME wACAaMHA. [l0OTOMY BONHOBAS
(YHRIDIA CHCTEMH WeTHpeX HYRJOHOB XAPAKTODHIYOTON SiAweNmsdN



o M

| e, m, sj‘T" Ms ,Mp. Mu momem pasioxmTs ee mo HOAHOH CHCTEMS
dyEEmmE Ha IeBATEMepHOR cgepe:

EmsT ;o i
y;msgk%?kﬂ;}(f)}?msv;M{(}) (5.2

Kosddummenty pasnoxenns (] (dﬂ) SABECAT TOMBKO OT DACCTOSHHEA
J) B IeBSTHMeDHOM IPOCTDRHCTBE:

J) ?l fz | (5.3)

B ypaseermE® [lpemmarepa g qerupux B3aEMONEfCTBYDIEX HYKIOHOB

+——-+ ) + £
Q}, 232 975 ‘F M'{C
B oIoepaTope KEHeTHYeCROfl sHEpIHE (ouapampe Jannaca B AeBATH-
MEDEOM upoc!paﬂcmeJ MH BHISJFM YTOJNOBYD E DAIVAIBEYD YacTH:
g - B2 1 2 ( 23 ) . Dp

PPN, ~ S i =V .5)
17’ agm '3?3 -Ag fﬂ prpa‘rp ua; (5.5
Nocrpoennne HaM# TapMORFYECKH® NOJEHOMH cTenerw K yZoRJeTBOPAOT

ypapHesED Jlamgaca B SBASOTCA NOSTOMY COGCTBEHHHME (yERIIAAME
oneparopa llannaca Ha nesaTEMepHO# cdepe:

Ao Pi=0=> Ap Py(R2)= z{kf-?JPx(/Z)
2.::1/)1./?5 Pk(?}ﬁ/’ ﬂ[’/)g)

Bocnonk3ayemca o7TEM H NONCTARUM pazxozenme (5.2) B ypaBEeHHe

Npemmarepa. 8 pesyisraTe DOJYIHM CHCTEMY aauemmcn OLHO=-
'!
MEDHHX masnum LA DADIEANBENX BOXH (A Enss {/7)

+ KAL/)
I[ﬂ: *o.pfd'f M-I}a””] LF] =

=3 Aewgerlf) < O ST RALDIRIEST KA /6.

FA'(ey

(5.4)

(5.6)
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B maTPHYEHX 3JEMEHTaX ONEpaTOpa BlamMoIeRCTRES KETeITHDOBaETe
BeNeTCH U0 NOBEPXHOCTE CQEDH B AeBATHMeDHOM IpocTpascTe, 3
pesyJsTATE TE€r0 OHE OYIYT 3aBHCETS TONIRRG oF LeRaTmMapHoTe
panEyca f (3 pasiomesmn M BocIoms3cBamcs OPTOTORAMLHeCTED
asECHEX QYHERIHR 0O BCeM KBRHTOBEM THoan) . CEcrena Ypasaemmi
(5.7) mBasercA TovmORt. IpmOimxemme Oyzer cocrosrs » TOM, TTP
OCHH Pas/IORGEHE CXOIHNTCA NOCTATOYHO CHCTDO, TO MOXHO OpsHe~
Opevs BRIANOM COCTOAHEH ¢ Coxsmnm K m DemaTh ROHEYHYD CHOTE-
My OCHKHOBEHHHX NEfidepermHarsmx ypaBEeEER, CymvEporamme »
pasnoxexEm (5.2) menerca mo scem K 2Amin & noen A ; [f] ,
BOSMOEHHM [DE INgHHOM K, npmueM Kh»m oOpelenAeTcHd 3HaATEHHAME
£.S.T. Kpone Toro, NOCKOJSKY UETHOCTH COCTOSHES 6QTH {-I}f
B oyuMy BXomAT K TONBKO TO} Xe 4eTHOCTH, YTO X EM « Kpome
7010, 0pE K2 4 BOSHERAOT M NDyIHe KBAHTOBHE UHONA-HHISKCH
OOBTOPEHMA, OO KOTODHM TaKxe HEOOXONEMO CYMMADOBATS.

B RaYecTse NEpBOIO MPUGHUEEHEA MORHO OCTABETH B pa3joxe-
HEE TOJNBNO TapMORMKE ¢ K = Kpy. [ocaenyoume npuCimzesms oc-
TABIANT B PASJOXEHEE IapMOEMRE ¢ Kmiy+ 2, Kmae +4 ... My mpm-
BeneM pesysnsTaTh pacderos SHeprEE cBasE Ok -gacrmn ($=T=0 )
¢ pasHOf (JopMO/ NBYXYACTHYHOIO B3aUMONEHCTBEA, NApaMETDH Ko-

TCpOTO NONOTHAHH 0O IBYX4YacTEYHO! salaie.

| Je DI'ES CBA3A OCEOBaH,C0CT0AH, ko8 Bosd,0*
1

W K=0}K=0,2} K=0,2,4 [K=0:
 Ipamoyrossras sea | 3I.52 »(2,04
dncnonenra 43,6 5”.;
Lxana 55 8,4
Pines-de Fourn el | 22,68 |25,47 28,45
;t;nmﬁ'l-Hail!hfmﬁ 18,57 21,23 ﬁ,§7
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hs Tal0 uOH MOXHO CHEeJaTh cJHAeNyolHe BHBONH:

I. Pasnoxesme no K-TapMoEMkaM CXONETCA ROCTATOYHO OHCT-
PO YEe& NepBoe NpECIMESHWe HAXOIETCS B HOIUIOXOM COTJIACHE C
cKCOEPEMeHTOM, E DOCJeXNylmEe NPHO/MEEHWA NADT TOIBKO HeCONb-
mHe MONPABEE B SHEPIWD CBASH M BOJNHOBYD dyermm o ~gacTHH;

2. OHEDIHA CBA3HM CHJABHO 3&BHCHT 0T $OpPMH HADHOIO MOTEeH-
mEans, - OOTEeHOHAN B fopMe SRCHNOHEHTH H NOoTeHmuarx KRaBH AT
caEmEOM COJBNYD SHEDPIED CBASE yX¢ B NEDPBOM OPHCJMEECHHE K
RAXN0e NocJenyomee NpECOIMEeHMe MOXZET TOJBKO yBEJWYATH BHEpP-
I'¥0 CBA3E,

3. HETepecEEM ABnferca TOT ParT, UTO BOSOYRIEHHOE CO-
CTOHHES 0* ol - wacTEmu B Merome K-rapMoHER OMICHBAETCA TeM
E¢ YDaBHeHWEM, YTO H OCHOBHOE COCTOfHEE - ypaBEeAdWe a4 Oap-
 OEANBHHX BOJH ﬂ;f(ﬂ) IaDT IBA YPOBHA C ONHAME H TEME Xe
yTIOBHME YacTAMHE, HO ¢ DASHHME 3aBHECHMOCTAMH OT ‘P

JI. KopoTko 0 BONHOBHX QYVHKIMAX JJIA CHCTEMH n 9acTHI.

OcranoBEMCH Teneps HA H3MEHEHHSX, KOTODHE BO3HMRADT MpHE
mepexone K CHCTeMe n 9acTHEN., B aToM cIydYae mocae HCRIOYe~
EEd ABEEeHHAA [EHTpa HHEDIME ¢ NOMONED ROOpNHHAT fAROGE

5 |
E L;Z‘ wu[gn dc‘“]"’" bE 4. )

I. Omeparop REHeTHYECKOR SHEpIWH CHCTEMH Oyner EHBapuaH-
TeH OTHOCHTEJNBHHO upeadpaaoaaﬂnn I'DYIOH D?,t‘h -1) 3(" ;’ -

uep:—mx BpameHuR = urpanem COXpaHADIEX ]t_‘aa.i};pa! BERTOpA Z‘

32’ -+-L1__.. 31 ki
zj'm {a-;ﬁa 35 "T.f..,* 2T ) ;

Pr=(77) = 2. f)

U

Zm Aglh"f]
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(6.2)

BulesmM B 8TO# IDyNNe mpAMOEe NpOE3BeNeHHe 0 ‘o 0;.—1
' IDYINH NPOCTPAHCTBEHHHX BpaueHy 0% x TpYIIH On-1 , Hefi=
CTBYDUMX HEB3ABMCHMO HA BepXEHe H HEZHEE WENEKCH BeKTODA ?j.
Ipynoa I'pymna npecTaHOBOR > w M wacran Oymer seaarees mof-
rpymook  (Op-1 . Kpome Toro, momrpyma Sa-1< S nepecraiio-
Box meppux M.-{ wacrun oymer monrpymnoit On-2 [Ty =M
a nonrpyuna Sk2c On-3 g 2.1

Penyrima Taxkoro polla gBjseTcH KaHOHWYecKoff maa rpymm
DH-I ¥ S ¥ nossomser omsossauso HyMepoBaTh CASHCHHE BEK~
TOPa HElIPWBONEMHX HpeNCcTABIeHH)l Kax On-y , TaKk E LY
BosHukaeT cienyoues pedyRIOMOHHAA LEOOYKA:

03@1-1]: 03@ 0:: T Oﬁﬁz-_-*ﬂu-g: 20> 6.31
U v U 7 e
Sh D Qw1 >G> 26,2528

(6.4)

Crenys eif, Md MOMYYHMM COCTOAHHA C ONpelejeHHHM YTVIOBHM MOMEH-
TOM e B onpelaleHHol cummeTpuell U3 COCTOAHME ¢ KBAHTOBHME
quCaaMd UENOoYKE On- 2‘0,‘-33011-3 >..20, xax sro mu
NeJeUE B 3allaye geTHpex Tex, llpuier CBSSH MEeXLY MOATDYIIAME
o 0(—1 [03BOJIAET FAKTOPH30BATH KOSGIMIHEHTH NEpeXofa OT
oNHOIO Oa3Mca K IDPYToMy ¥ HCHOJBE30BATE pe3yNBLTaTH BHYHCASHHH
97THX KOI(JMUMERTOB NpM nepexone, HANDEMED, OT YeTHDEX JACTHI[
K IATE ¥ T.K., YTO CYWECTBEHHO YNpOMaeT BNYHCIGHHA,

2, HyxHO 3eMETHTH, 4TO KBAHTOBHX WHCEX STOR HENOUKH HO-
NpeEHEMy HEeNOCTATOYHO AJA MoJHON Aymeparuy OasHCHHX BOKTODCB
NPOCTPAACTBA ONHOPONHHX TapPMOHNYECKMX NOJIHOMOB CTENOHH K,
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o6pasynmEX GaskC HENPHBOLWMMOIO HPeNCTAaBJIeHHA { 4 ]rpynml |

03(;-;) Cumcrema K wacrunm ompemensercda 3N -4 NePEMEHHEME

(mpE gErcEpoBaHHO#l SHEprEE) E TpedyeT IJA CBOSIO OIACAHEA

SN —4 gBaRTOBEX WMcea. Ipymna 03 naer mam mBa wmcna: 8”‘!.
IpencraBicHEke ff-} TPYUOH ﬂuh-r} no.t;.epsn! [mpencTabBie HEdA
03 @ Uit © Becasm E@(Ahh’ﬁt A0 ﬂ} llpgamEA 3TOTO

3aKIOYaeTCS B TOM, 9T0 B rpyune Y h-( B3 BEeRTOpOB TpeX

COPTOB a ;," B ?J' MOXHO CTDOHTH HENDEBORMMHE TEH30DH, 8HTH-
CEMMETDU3OBAHHHE He OoJee 9eM OO TPEeM HWKHVM HANEKCaM, IO-
STOMY COOTBETCTEyRmas cxema KETa fiA 0!! -1 , omnpenejdwmasg
CHMMETDEN HEIDHBOIUMOTO TEH30p&, CONEPRET He Oojee TpeX CTPOK
iknidile): AIIH -:‘! .;H . [lepexonsa nasee K MOOLIDYINAaM
Or-12 On-22...2 0, uu noxyasM LemOYKy KBAHTOBHX THCEX

BROEEHENX noxrpymn lenrdasma-lleitr/maa [ A 4 ] P - mowuep
" NORTDPYIIH Op Pp=h-1, -2, . 2 = 128,
| q,c[.z_] _{ue.uuﬁ wacT® g) . Tlepecgunrupad [Af]

MH BEIVM, 9TO NO HOJHOTO KONHYECTBA 3 b - q Op¥ peRyRINHE
O5ay>018 Davs & ansmosns wosam £m(N4]
HAM He Xmartae? omsoro npg Ml =3, Tpex npg N = 4, 4eTH-
penpe M = 5 u narm xsanropux wacex (f, mr 26

Jlaxsme ¢ pocTOM WECNA YACTHII WHCJAO HENOCTAVIMX KBAHTOBHX
YHCEN Hé YRAIEYNBASTCA H HO OpeBHmaeT OATH.

3, Pemywma mo mONrpymnaM ﬂp HAYERAS © ?, Connt
LCSBONAET CYUSCTREHHO EHEHGMEGB&IL KOODIEHATHYD HYaCTh
onsparopa nepioro naamwnetcrens U =2 Uij (Ff-Fj Jnonses
BOXHOBEA (YHRIES AHTHCHMMETDEYHA, NOITOMY MATDHWGHHE SJAEMOHT

3TOrO Oleparcpa ¢ NOMONLD NEPeCTAHOBOK CBOJHETCH K MATDHIHOMY
3JIeMEHTY OnepaTopa

mn-t‘tuu ((3-13) = "—{E—"-)Hn (?;).




-°2

[ocrenruft ze ABNAETCA CRAJADOM OTHOCHTENBHO HOLTDYINH _
Ov2€ Ou-1 zettorsyomes sa T2, 7s,. 5 -i:h_,, B ocrapnaomel
HeH3MeHHHM ’? . lloaToMy 0H OyzeT IHATOHAIEH IO BCEeM
KBAHTOBHM THCJIAM [ﬂ P} P\"h“z aTolt monrpymms, ®, Goxee
TOrO, He OyZeT 3aBHCETH BooOme OT KBAHTOBHX YHCEX [A
mr  PSh -8. |
B raxoM GasHEce ROODIHHATHAA JacTh CKAIADHOIO omepaTopa
DapHHX B3aEMoReficTBHYt CygeT NHAroOHANBHAA OO BCEM KBAHTOBHM
wicaam (3N -I3) nonrpymmu Do Dn-/ < Osps-1) 22 zezmu-
HEEM CJEeLYDIMX NeBATH: k N Az -’, "-'. ﬂr ﬂz

Omeparop TpexYacTHYHOTO B3AHMONEHCTBEA urzs ( f, ‘72) 5?2#'!.
D‘IBBHILHD JEaroHasNes OO KBAHTOBHM THCJAM nunrp}mm

-; ‘1‘.7 Connt, fz Comt J B K OpenuymuM NeBATHE LOOABATCH
h-2 ph-2
eme TPH HeNHATOHANBHHX KBAHTOBHX YHCJA A," 1, Az, ; I3

My BADEM, 9TO KJACCH)HEAIMA MO OONIDYLOAM gp oTBedacT
Riaccnimkarms BsamMoleficTEfl DO DApDHHM, TpO#HEM E T.O. YBe-
JHYMBAA KOJIEKTEBHOCTH B3auMonejicTsuil, MH KaxqHd{ pas TepAeM
MHATOHANLHOCTE BS&EMONSHCTEHA [0 TPEM KBAHTOBHM YHCJIAM H,
BAKOHEN, NDE NOAHOCTED  [l- JACTAYHOM BIANMONGHCTBEE CYWe-.
cTBeHmNME cramBaTcs nce | A “']

4, B rpymme nepecraﬂnnnx S kpome uemouxm (6.4) on-
HO3IHAYAO HyMepyeT COCTOAHHA H LeNoYEa OOATPYIN

Sh:'S‘l ® Su-2 -:"S'h-; > 283120 8,

OHA OTBeYAeT BHIENEHHD IBYX MONCECTEM, COCTOAIEX ® dactim I,2
¥ ocrampanx M -2 wacTEn. JTEM EBYM ODONCHCTEMAM COOTBOTCTBYDT

RoopumHaTH flkoOH

T YE_]‘ h*ﬂ 'fr\hi' n H’L) -—-(nﬁ th

T = F{ZFL-&D“J d=42,.. . m-2




¥ DeNyEIEOHHAA [emouxa
03“1-!‘} :"03@0*4 = (n-2 3€h-3j€h-u3. x ,:-’131
UV
Sh = S‘z @ Sh-?‘: Sk-.; >,..2 S‘;:)gl

B KoTopoi#f pemyRIEA {L,_,-_—_; On -22..20,, NpoBOAMTCA B HO-

ki q:c"*‘i’t;' T=W : ﬂ = W,’ ?ZZM"'
dra memogka obianaeT TeM OpeMifyEecTBOM, YTO NPE BHTUHCJE-
HEE IBYXJACTUYHHX MATDEYHHX 3JIEMEHTOB ﬂnjn-; (n ) Gyner B

SBHOM BHIE yUTeHA EX IMATOHAJABHOCTDH MO BCEM KBAHTOBHM 4YmcJaM
. NONTPyIIH ah -2 -
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JATEPATYPA K JEKIJM % 2 (KVPC & I)

I. B. JI Cypxos f8, 5, 908, {ISB?J.

2. Xamepuem, Teopus IDynm M e€ MpUMEHEHHA, lﬂoma, Mup, IBSB.

3. A.M.Bapexsan, E.C,TamsnepH, B.H.lsxopmuxmit, B.B.lycrosaios,
10.A.Cmmonos, E.Jl.Cypkos A0, 6, 473 (1967).

. M.Eabre do (o Ripelle, puprint D0A24

(1969). L PMVOJT Hfs'?
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IERORA %3

HEKOTOPHE TOYAHE PE3YJLTATH, OTHOCAUMECA K CHCTEMAM
TPEX ¥ BOIEE 9ACTHI{

PaccMOTpEM CHCTEMY /V HepeJIATHBHCTCKAX YAcTHI, BSAEMO-
IeficTByDIEX ¢ OOMONBD HOADHHX HOOTEHIMAJOB. JTO OTrPAHEIeHESe He-
OPEEIENEANERO I8 NarbEefmero, ONHAKO, HA OPAKTHEKE MH HE 3HA-
eM MHOTOYACTHYHHX CHEI H [IOKA He SHABM 3KCIEpPHMEHTOB, H3 KOTO-=
DHX EX MOEHO OWIO OH OmpeNesHThH, & NOITOMy BRAOYECHEE EX B 38—
HaYy NpeNcTaBIAeT YMCTO araneMmdecKul mETepec. Hrak, MH SHAGM
napEoe BsaEMOledCTBEe ® ¥y Hac ecTh ypasHewse [pemmurepa, cae-
LOBATENBHO, B ODHHIMNE MH MOXEM €I'0 DemMT: ¥ HallTH OCHOBHOE H
Bo3GyENenHoe cocroamze cmcrems /Y wacTmm. Onuako, naxe B
| CTONB HDOCTOM NOXXOLE, Kax MeToX K = TAPMOHER, MH OpHXONAM
B KOHII® KORNOB K YHCJEHHOMy DelleHHD ONHOID KJH CHCTeMH M-
depeHIEANLHHX yPaBREEW®, B ADYyIHX NONXONaX B 3alade TAKEE
BOSHHKADT TIPOMO3NKHEe WHCHEHAHWe pacueTH. Boolwe, B 3anade Tpex
2 Gonee TeA NOBONBEO TDPYNHO KOHTPOJNMPOBATH TOIHOCTD M JaEMHX

CE3AISCRUX ¥ BHYMCJIETENHHHX NPECJIUZeHM{l, 9TO CBA3AHO C O00JB=
UEM YECJAOM NEPEeMEHAHX,

B cBASE ¢ 2THM OuYEHH BAXHYD DOJb HTPADT TOYHHE KDHTOPNH,
KOTOPH® MOEHO NOKA3aTE ¢ TeopeMioff crporocTsb. [locxensme ABE
ZeKmm H OyQyT DOCBAWEHH STHM TOYHHM pesyirTaraMm. B Bacrosmeft
JEKIHME MH CROHLIGHTPHDYeM CBO® BHEMAHHEe E& TeX pesyJjsrarax,
KOTODHE NPWMEHMMH IR KOHeuHnx suauemtt N , B TOM uHCJe H

A N =3, & B crelynueR JeKIWE sailMeMcH TeopeMamH O HA-
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CHIEHNE ANEDEHX CHI, T.e. caydaem, korma /V — €= ’

Wrax, mycts wmcao wacrmy A KOHEYHO, E [&pHHe OOTeH-
mEaJH sanauH. OCHOBEHE De3yABTATH, KOTODHE npem;.ramr HAH-
GOMBmHAR MHTepeC LA CBASAHHHX COCTOAHAN CHCTEMH /V YACTHI K
KOTODHMH MH OyIeM 30eCh 3AHNMATHECH - 5TO BEDXHNS ¥ HHXHHE
OpeneJH L1A OCHOBHOI'O E BO3CYXNEHHOTO yPOGBHEH CHCTEMH M yCJIOBE:
cywecTBoBaEER ypopHeff (HeoGxom@Mue ® mocTaToYHHe).

A, BepxuHe mpefiesH 0JA YpOBHe#l B IOCTATOYHHE

YCJIOBHMA CYLECTEOBAHHA.

BepxHue npeneJs noJy4anTcs OTHOCHTENBHO OPOCTO, HOCKOJIB-
Ky B HaueM pacrnopsaxeHMH Bcerna umeercs npuHumno Pagea - Puroa.,
[ycrs mmeercs COBOKYTHOCTS n anmponammx E BCDRY KoHedY-
HHX (QyEKIER Vi (I’" ra 2, v ), KoTopHe MH HOCJ8MO-
BATEJEHO OPTOTOHANM3YeM IO OTHOmNEHHED Ipyr' K IpyIy, E OYyCTh
TFaMANBTOHHAH CHCTSMH HMEeT BHN:

H=T+2 Vi (7) @
h':j

rie T - onepaTop KMHeTHMYecKO# SHepruM, K3 KOTODOIO H3BJeHYe—
HA SHEPIHA IBEXCHHA UeHTDA EHepIMH (TOTHOE ONDENSJSHEe CM.
nixe), Torna McTMHHoe 3xadenme [l -ro ypoBRA HEDIHH
YooBaeTBopAeT HEpABEHCTBY: E n < E nw

(2)

e l'ﬂ ( rl/f H "},H) } (3)

OTMeT:M, UTO NOTeHUMANbHA® BHEPIUA V() MOEeT 3aBH-

CeTh OT CNMHOB M M30CHMHOB UACTHI, COLepxaTh TAKEe B ABHOM



A,

BEIe omeparop mMuyisca (CHJH, saBuCsauue OT CKODOCTH) B BRID-
yars 0eCTOHEUHYD OTTAJIKUBANUYD CEepAueBAHy. [pm sToM, ecmm

::podsa.ﬂ II}]'HEIIEH ’1'[/'#] YLOBJETBOPAET TEM X€ I'PAHMIHHM yCJ0-

BESM, 9TO B HCTEHHOE pemenwe, To HepaBeHCTBO (2) mompexuemy

BHIOJHAETCH. - @) -

Ing TOro, YTOCH OOJYYHTH BEepXHHR mOpemex E n , Ham-
OoJjiee COJMSKHE K MCTHHHOMY SHaYeHHMD, XeJATEJHAO IOTOYHEEe yra-
IaTsk NpolHYD QYHRIMD H TyT BCE SABHCHT OT YMEHHA H m300pera-
TeJHHOCTH nncnennnammtﬁ. Mu GymeM HCHOOJEL30BATEH PYHRIMHE METOZA
K - repwomm - runepcpepuseckue GyHKmEE. MX KOCTOMHOTBO CO-
CTOHT B TOM, YTO B3ATH LOCTATOYHO COJBWOE YHCJAO I'apMOHHK,

TOTIa B CHIy TeopeMm Payea-Purua nm?tsme kaxmot Komo.JATelXb—
 HOli TApMOHMKH yMEHBNAET BeJMIHHY En, s T.€. MPOMCXONHAT
OpHOJHEeHHe K MCTHHHOMY SHAYeHH SHepruM. TaruM oOpasoM, Me-
.mn LeiCTByeT aBTOMATHYECKH H o0ecleuMBAeT HYKHYD TOYHOCTb.
- HanommM, WTO B NEPBHX ABYX JEKIMAX T'OBOPHJIOCE O OHCTpoff cxo-
[HMOCTH MeTOla IJA OOTEeHLMANOB, He CoNepxalMX CHJABHOTO OT-
TEJKHBARKA, B CIyi8e TPeX K JYeTHpeX JacTul ¥ OhW/ HaHH CO-
OTBETCTBYWIUME OlEeHKH,

3neck OpoCHYD FyHRMO A /V YaCTHI] MH BO3hMEM B BHIE

pasnoxeHNA MO - TapMOHMKAM H NOCMOTDMM, Kakue oOuMe Saim-—

9CHIA MORHO CLeNaTh B CaMOM ODOCTOM CJydae, KOTNA MH OIDAHWIH-
BAGMCA PapMOHMKONK C HAMMEHBIMM SHAYEHUEM K -2,

Cuguasa paccmorpmu cayuak N - Gesomos m mrs mpocrors

Be CyfleM yMHTHBATH CIMH ¥ W30CHMH. Maccu wactvm ny€f paBHH
Mi, a xoopnmars |}
HMEeT BHJ:

VI BT DU KR w

. Pasnoxenne mo K -~ TapMOHUKAaM

-
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m‘)o ZI__ﬁ ;,/J ri-R, R"‘Z)’} (5)

lloncranoeka pasznoxemms (4) B ypasrerme llpenmHrepa mIX
Xe [NONCTAHOBKA (4} B (3) = BapsupoBamEe IO FYHRIEOHANHHHM

aJIeMeHTaM 5 ;(K ( JD) OpEBONMT E CHCTEM® ypaBHeHHI:

2/ E f”
d_—&‘{—{d},x [sz K+ 2= )T’" Ly
dp* L dp VR

K npoderaeT sHaveHEe L, L.l 42, .00 LI LH,L+3
B 3aBACHMOCTH OT 9€THOCTH CHCTEMH C NOJHNM MomeHTOM L,

V  mpoGeranr Bce Bosmoxaue 3sauenma m3 HaGopa I (K).

Haxnpalmme

Ve (f) J‘dﬂw—u Uy Z’V,( i) W (7)

B ofmem cayuae A/ 9aCTHL, RER B nag 3-X YacTHI,

vy
kKk' , Beler cela ONpHE MAJHX l/) TAE X& HaK [AapHHe 00—

COHIEANR VzJ (V) opr mamux [° anpnﬁmmx/-’ ,
V:‘:; i "I . B mamCosiee paxHoM LJAA C030HOB cJiydae, LA

(.M’J

WN(J’) /[/DJ l”-[“(-"i‘) legdld

K¥K, =0 muueen:

f”“”“ owf)g' Vij 1) 5
e qu _ m“{;:‘h,,-H'H‘J]

3aMeTHM Temeps, 49TO ypaaﬂane (6), eciH B HeM OOTABHTS

e ¢ K = K, = 0, B TOYHOCTH €CTh %a?mnoa ypapgesde [pe-
MEHTepa ¢ OPOETANBLHHM MOMEHTOM F & x noresimaroM ki fr )



. CremopaTeXpHO, HCHOXB3yA Bapuan., mpaemEn (2), MOX—
HO COOPMyAEPOBATH CACLYDIyD TeopeMy:

Teopewa: E}'D'l'l- E eCcThs OCHOBHOE COCTOSHEHE CHCTEMH /V
wacran & myers £p [Wjy | ecrs smeprms cmasammoro cocrosmes
IBYX 98cTLI ¢ npusefensoff Maccoff 7¥1 , OPCHTANBHHM MOMSHTOM

{ |, B3amMonelicTByDuEX wepes mocpenorso moremmana Wy (r)
(8). Torna BHmOIHSETCA HeDABEHCTBO:

S Ep=wec [wy] !

Halire E IN-¢ [ Wy} ¥3 pemeHEd ONHOMEDHOIO yDaBHEHHA
lipermerepa 5TO yEe OpocTasd sanada, KorTopad MoxeT OHTH pemera
MHOTHMHE chocoCam#. I'zaBHOE, 4TO ofnerdaer EeXORNEHHE

E { { W#’] , 2T0 cjenynmee oO0CTOATEALCTBO. [amemeM ypaBHE-

Imets)mﬂ=onmne %"):%{ﬂ

£ fime_ (492
dp*

Z

4 i _2m =0 (10)
ﬁ J)! ht Wﬂ"'{l/’)](fl

B oOpeneJmM S@DeKTEBHyD NOTEHIHANLHYD B3HEDIHD:

(34-Y)(37-6)
W_-HH: f) = ﬁL !V(lf) + '/01' (11)
Kax kunerTHeecran smeprus (sropo#t wnenm B (II), Tak M moTeA-

wansaas Wy (P) semmu u pactyr ¢ pocron A/ . Tocremsee

MOZHO, ESDpIDIED, YCTAHOBHTH E3 fopmyss (8), BHHOCHA V J ( r )
B TOYKE BepXHero npenens (ecim V

i (r J 'MOHOTOHHO MeHADWLUiCH
[PATATEBaDI K nuTemHaJL’ OTKyIa

Wa (r) s Z' Vij {f’dld) (12)

llosToMy mam JlﬂgT&'ﬂ}tmo GOMBmMX /V Wﬂup ropasno ooJslie,
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d*y -
HeM pajualbHAA KHHeTHYEeCKAd SHEpIud 2 ‘/o"b H OOCTATOYHO
xopome#t oneEkroft ABasercs

Eswe[wy]= WipelA) S e
ITe Jop - Touka Mummqyma ~ Wige
d Wsge _ 0 w p=p, (14)

9ra oueura (IB) oxasuBaerca NocTaTouRO Toumo#t (yume I0%) yxe
opH /V ol ¢
W3 TeopeMH HeMemJIEHHO MORHO BHBECTH TAKOE CJENCTBEE:
Ecma B cucreme mByx Tes c norTenmmaiom Wy (r) E op-
CMTATEHHM MOMERTOM f = 3: Lo YPOBEHB, TO OCHOBHO®

0OCTOAHWE GQOTBETCTB}'I]I]IEﬁ CHCTEMH A/ - TeJq HMeeT OTDHOATEJ b-

HyD 2HEprED.
H anmecs moammcaeT Takas mpodaema., Kasanochr OH, 9TO CHCTe-

ma /V rex IOJIEHA WMETH CBASAHHOE COCTOAHHE C 9Hepruei
F< E INV-¢ [ W”] , ONHAKO MOEET CJYWHTECHA, UTO HOACHCTe-
va uz N -?f ~ TeJ uMeeT eme OoJjee Iy0oKO® CBA3AHHOE COCTOA-
HHE, M TOTHmA CHCTEeMa Tea HecBAsaHA. JiA cucTeMH Oe30HOB C YHC-
TO NPUTATHBAOIMM B3amMofieficTBHeM BeckMa BepoaTHO (BO BCAKOM
CJyAEe 5TO MOXHO yoTaHOBUTH U3 Merona A - rapmomEk), ¥To
OCHOBHOE COCTOSHHE® IV ‘e riayOxe, 9eM OCHOBHHE COCTOAHEA

N -I, M -2, ... Ten. Pearvhult OpUMEp TPHTHA nonmeﬁmae'r

- 9TO MHeHue. Onuaxo IJf (epMHOHOB 3TO, HOBHIHMMOMY, HE T8K -

CM. peasbHull mpumep B . D10 GH MHTEpEeCHO yCTaHO=-

BHTH KaKEe-M00 CTDOTHE TEOopeMs M0 5TOMY HOBOAY. Eme onmH

HHTepecHHfl Bompoc, HepemeHHHHE KO CHX NOp: - OyCTh MH yMeHB-
maeM riyGHHY OApHOrO DOTeHIHAsa, TOrNA CBA3AHHHE COCTOAHEA
HAYHYT OOCTeNeHHO HCYesaTh, HO B KAKOM OOPANKE 3TO IpoH30#=



i il

Zet? Kaxercd eCTECTBEHHHM, 9UTO CHAYANA MCYE3HET IByXYACTHY-
B0 COCTOfHHe, 3a HIM TpexdYacTHYHoe H T.X.

Paz0epem Teneps HECKOJBERO ODHMEDPORB.

I) EsproHOBCKER DOTEHIWAT

2
¥ = -4 )  Mmi=m (15)
J & Q?
c momomsn (8) momywaem WM{Y')T - -F..j . roe

p: = 8|2 viv-1) r(*%2)
2

e il (16)
3 Im_ M2 p(¥

7papzesme (I0) ¢ Tarmm Wy{,p} Jerxko pemaeTcsd, H MH [oJydceM:

14
EH,:;_.ZPH hw (17)

Orcnga BHIEO, Kak OHCTDO pacTeT 3HeDIHA ¢ DOCTOM 9YHClLa dHac-

1Ea] /3212 , - ,&‘:(!Pi 110
EI_(?ﬁ)mL/’ Ea2 32

Lix No oo w noxyyaem, 9TO /EMfN /V3 , 9T0 OTpa-
xae? CEHIyJADHER Xapakrep noresimana. Taxoe NoBeleHHe B Neit-
CTBETEJBAOCTE HMEET MECTO, YTO MOXHO YCTAHOBHTH NOCABHB K
ounesre cBepxy (I7) oueHky ceusy, nauwyn B /2/.

UTMeTEM ODOCTYD OMEHKY CHM3Y, I'ONHYD OJd CJy4yad HecHH-
TYAADEHX NADHEHX narem&nnﬁ. OTPAHEYEHHHX CHH3Y NOCTOAHHOR -~

~Iv] , a msenso, smeprma cnase A/ wacrmm B aToM ciyuae
JIOBAETBODAET HEDABEBCTHY:

Es V!:‘f)]”_ | | (18)

2) YroOH HOHATH TOYHOCTH METONA, BOSEMEM HMEHHO TAXOH

OOTeHIHAN, KOTOPHH MOXHO OI'DAHHYRTH CHE3Y:



¢ 2 ' o
V.,ff‘)':—g_+—2‘- (19)
r\ r-?- :

Torna Jerro cHoBa NOJYYHTH K DENATH yDaBHEHHE (IQJ -4
HDOMYYuTH CJelylmee BHpaxemwe IJA sHeprEM (monpoOHoe BHYHCIe-

HEe OpellocTaBAAeTCHA NDOLeN&Th c.nymawe.nm]:

SR {1+]w- s-)azm,]w/nz-n(ms-)]f}’- S

Torna nis Eio.umnx N (18) = (20) maoT caenyvume Bech-
M8 EEeCTKHe OrpaHMYeHuA:

U 4N |
-EF7Ey-fn b

Npenen (I8) Bechma HeTOYHHH, MOCKONLEY B HEM MNOJHOCTED

npeHeOperaeTcAd KMHETHYECKOHA SHepIHedt, ¥ MOTOMY MCTHHHAA SHep-
rHa Ooume K BupameHup (20) T.e, nNpuCiuzeHme HyJeBO# IapMOHMKE
OKa3HBaeTCA 30eCh BeCEMA TOIHHM.

3) PaccmoTpiM B KauecTBe elle OINHOTO MpMiiepa aToM

lycts . . ’ E’z. "
\/“ {r‘,:__.e(:{ '”; m,-»e=, Hj_-r"_} mi :m)J')éf

Ina A =3 (arom rems) nonyuaem

2 y ' .
Esf{E, =-”'e ge (22)
s SRR [ .
re ~ 225 , B TO BpeMA K&Kk TO4YHOe
e § = ST 1 ’ ¥
3HaYeHWe ecTsh = 2 405 Corsacue, eclE y4ecTh CAOKHHA Xa-

pakrep B3auMonelicTEMA B oToft cEcTeMe, Bechma Hemioxoe,. [lomod-
HEM 00pa30M, MOXHO [OJYYHTH BHpameHue IJA NPOH3IBOJBHOTO A/ ’
9T0 ¥ OpenocTapadeTCA YMTATEan (cm. maxxe /I/ ¥ OPYyTHe® IOpH-



e e

MepH, NpEBeNeHHHe Taw),

K8 paccMoTpEM BHme cirydait A/ C830HOB ¥ IDaHNIH CBEPXY
IJA ypoBHeR H NOoCTATOYHHE YCJOBEA CYeCTBOBAHHS CBABAHHHX CO-—

croamutt, lepeiinem Temeps k cmcteme A/ Gepmuonos,

Ksx ¥ pammme, MH Da3sJOEMM (QYHKIMD /V PepMIOROD B AR _
0O BCeM IepMOHWKAM, 8 34TeM OCTABHM TADMOHMKY C HauMmeRbImM K,
o7& mpomelypa DOJHOCTED OKBHBAJEHTHA HCMOAB30BAHMD B IPUAINM-

ne Panea-Purna npoGHO# gymiomm:
VY

V::J" S U () }/zm/f’ (28)

Jneor uz.ﬁ., m } eCTh yraoBad QyAKiMA, oTBeYanman Ha-
mverbenMy K, BOSMOXHOMY IJA aRTUCHMMETPHYHON N0 BCEM YacTHUAM

. Qysxmm, T.e.
A {ﬂx"”" Uppin) =0 | (24)

TRe ﬂ}. eCTh 9aCTH MOJHOTO JAMMACHAHA 38 BHYETOM NBUXEHMA
OEeHTPA MHEDIMH, T.e.

I 'az
Oy UJ{M ﬁhum nocTpoesH B /3/, ram Ke Gwm mocTpPOEHH

qyrxIE u*—'m..«! ( B Oun Bam peuent mocTpoeHHA QyHKI lil% heiul 20
Ham ceffuac norTpedynTca TONLKO JyHKIym

Kuwi
g}lmh E,/) . ukmm _ {2@

SadyneM cHAvasA O CHEHE H W30CIMHE ¥ NONHTAEMCS IOCTPOUTH
HOJIHOCTED EHTHCHAMMETDPHYHHE moJMHOM LA /V YyacTHI HAHMeHbleH
creneid, Ecam OW y HAC GHJO TOJNBKO ONHO H3MepeHHe, TO OTDET
OU€Hb NPOCT I IABHO H3BECTEH



-7 =

g)tuuu (X) 1{-_,— (Xc _XJ (27)
! N(N-1) |
Cremens nosmmoma (27) pasma 3T T w.a. npoe'm qHexy
nap wactnd; (27) MoxHO TamkEe HepemHCATH B BHIE: -

P PR
XIX!. Po0 e x#

: _ XKEXE iva AN
{j}nﬂn‘x}-d‘d l :1 . (28)

X; ;...X,v

Jerxo BEmeTH, 49T0 BHpazemume (28) TpaHCIATHOHHO-AHBADEAH-
THO M YNOBJIETBODAeT ypaBherue (24)., B TpexMepHOM NDOCTPAHCTBE
NoNOxeHNE cJoxHee M uHTepecHee, Onpepesnid chepudueckuii NOMAHOM
ONHOX mepeMeHHO} CTEemeHH F’-‘. = ZH +-£

Patm (7) = Cutm JF1™" Y (6,0) ()

Cabi = HEKOTOPAA KOHCTAHTA
JTBepxIeHNE: JeTepMUIAHT

Bpon(7) Pooo() ... Poooliy) |
%n{h} v 8N E e
J"J M e R ol R @ S (30)

Poemir) . . . Pubm(ti)

&) TpaHCJALUMORHO MHBADHAHTEH ;

i H’MH

6) ynoBnersopser ypasuemo (24), T.e. ABNAETCA TAPMOHHYECKHEM
IIOJTHHOMOM ;

B) ecTh AHTHCHMMETDMUHHI MOJNMHOM HanmMeHBmed CTENeHH, eciH
Oy HKLIHK (Pr.-na = Connd " ?ﬂﬂf ?né?m COCTARJINT HA-
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Gop N pasmrgAux gyrxmed (29) maumensmmx crememed. OrmermM,
970 BMecTO dyurmmit (29) MH MOTIE OH B3ATH JyWOYD NOIHYD B o
HeSABECHMYD CHCTEMy NOJHHOMOB OT ONHO# mepemeHHOH. JloRasa-—
TEJNBCTBO TOTO YTBEPENEeHHSA NOBOJBHO NPOCTO H HpefocTaBifeT-—
cq garatesm® (Tre, KOTO 5TO SATPYNHEHT, HAMLyT nogéaamemma
B padore /3/. Ilpx HORAsaTeNbCTBE CYWECTBEHHO HOMEHTS OLHO
cBOCTBO NEeTePMHHAHTOB, OHM O0paliabTCA B HyJb, KOIla ABE
CTPOKH HIH CTOJOOA NPONOPLMOHANEHH NPYT HPYIY.

NoncumrTaem cremesh moymHoma (30). BamernM, npexie BCero,
970 3amECEMOCTS cremexE K nuis 0T WECJA 9ACTHN N B ormume
OT ONHOMEDHOrO CJydJad Hepery/ispHa. A HMEHHO, CYWECTBYWT TaKUe
Tmesaa gacTEO, Korma B (30) BxonsT Bce cheprueckue (yHFUMH C

IaHHHM , LJH, TOYHEe, KOINa BCe OLHODOIHHE NOJMHOMH CTe-—
NeHn

=l

OT OLHOM mepemeHHOH It mcmoansosamk B neTepMiHa—~
Te. . :
Taxue 3Ba9EHHAA onpenesaoTca COOTHOMEHHEM:

N = F-(Fotd) (7l+2) (To+3) - (3D

rne v - MakcUMAaNEHAA CTeNeHs ONHOPONHHX NIOJMHOMOB, HCHONB=
soBamux 3 (30). Lia raxax N BHD&XEHHE ¥ mi nerxo mrrauc—
JETH:

—p —*n. E-ﬂ _p-F f
Knu‘u - n fl’l.*d](g +2)(ho+3) _. , red)

flecro, 19TO f—ln npoferaeT UesnHe 3HAYEHUA: Flr = 0,1;2,... H
rorfia coortHomerme (32) m (3I) ompemenmoT saBucmMOCTS K min
KaE GyHERoun N (npm aTom 77— napanerpom) , - i /1/.
npepumawmEX onHO #3 sHagemmit (3I) ma emummuy, K wan Bupac-
raer cpasy ra Me+{ ¥ mpomomsaer pacTm Jumeffio ¢ POCTOM

no ciaen§omero SHAYEHHA M3 Haﬁupa' (31). Jerxo ysEEeTH cieLyL-

-



ue cBoficTBa moymHOMOB (30): _

a) MX 3a00JHeHHe COOTBETCTByeT oCojouxaM (moxa B ader~
DAKTHOM CMHCJA®, NOCKOJABKY MH He BBEJM CLEH X naocnn:}; _

6) snavemms (3I) He 9TO MHO® EAK "MAIEYOCKES WHCIA™
9acTHI;

B) H WAl HCIOHTHBAET CKAYOK pocTa BOMESE "Margmyeckmx”
syavenmt (3I). 2tH PaxTu mpemompenesapT oCoaoYedHO CTPYETY-
py Anpa, ROTOpas NPOABAJIACE B NOCHENYyWIEX pacyeTax, HO MH
ceifyac He OyHEM HA 3TOM OCTAHARJMBATHCA, 8 OTMETEM JENB ONHO
cBoiteTBo: B cmy (27) m (28), ecyE OH Anpa OWM ONHOMEDHHME,
TO HMRaRO# oCoxoteyHoft CTDYKTYPH ¥ HMX He CymecTsoBaxo OH,
9TO NONTBEDENEET MHTYNTUBHO® NpelNcTaBieHMe o0 O0O0NOUKE, KAK
O KAKOM-TO CJIOE B TPEXMEDHO# CTPYRTYpe anpa).

Boupoc: & ecad Ou Anpa Ohm NByMepHHe, Owia OH y HAX
odoJiodeqrand CTPYyKTYypa?

BpeneM cig ® usocmuH, Torma Bmecro fymximit (29) mam
HYXHO B3ATH (yHKIMMM

T 1 — niv
q)'ﬂ(&"" {f') Cﬂ:f;m./‘)z "t Y:m. ﬂlﬁ O('M (83

rie O{ﬂ‘n - COMH-M30cHMHOBAA (yHKIMA L -ro m.mua. Nosm-
oM (30) Tenmeps HyxHO CTDOMTH u3 dysxumit (33) X ecyd My BH-
GepeM CHODA B IeTepMAHAHTE N @yuxupit suna (33), pasmrueEx
H HaMMeHBWe# BO3MOXHO{ CTenesM, TO CBORCTBE a) - B) JTBepENs-
1A coxpaHseTcd, 3a MCKJIOYEHHEM TOro, WTO .':pgm oyner YLOB-
JeTBOPATH oGoCueHHoMy nprHny llaymE, ¢ yIeTOM COHHA K H30-
cliMHa, a He OyleT NpOCTO AHTHCKM4eTpHIeH. Buecro wmcxa !1,
HYXHO BBECTH BA YMCJA: MAKCHMAILHYD CTENeHD QYHKIEE (33)
BXofaue# B 'j)“ i » 0003HATEM €€ Mp oA NPOTOHOB X Mn



.

.- BefiTPOHEOB . _
Torze MArEYecKEe WECAA HeATDOHOB H OpPOTOHOB paBHH /4":

Nop = '3‘!( Mup+4)[Mn,p+2)[Hn,p #3) "

E ODOJIHOS YHBJN0 YACTHI /V:/‘ff: *A}, , a coorsercrsynues
seasemme M muk  pesEo:

Koin =3[P (Mt ) Mis2) (#1043) 4
_ +Mp (Mp 1) (Mp42) [ My 13) ]

Ma mozeM sleck OOBTODHTH BCE, YTO IOBODAIOCE 06 000J09-
R&aX, 3a0OJNHEHHH H T.O., ONHAKO BMECTO 3TOI0 OI'DAHHYEMCA "/ABAX-
IH MATHYECKMMA" 3HAUEHEAME 4mcen dacTmy (34) @ morpeCyeM ycra-
HOBETS BepXHER Openein LA ypoBHER IHEPTME B TaKHX CHCTEMAX.

_3'1'! SEAYCHHA /Vﬂ, /Vp a TaKxe /V Hﬂﬁu OpUBENEHH B
Tﬁdﬂ Il

Frar, Hcoomssys gyermm (23) B KayecTBe NPOCHOR B METONE
Poxea-PaTna, M nnmaeu /4/: iy

=2 Tl S vl xe)
fap Xty)

(35)

v _ ARV 1) ZW"E ) Up e > (37)
f ‘:Idﬂ ul.’men{/z)ulfmﬂ(vﬂ))

CroGxu B {3'?1 O3HAYAUT CYMMMDOBAEEE IO CHEH-H3OCHHHOBEM HH-
-HeKcan, I{an O0u9HO Vf rJ ecTs oneparTop B(fEH-H30CIMHOBOM
OPOCTDAHCTBE !

VI =V (NP7 PE+ s ) Ppst+Va, )P PE +
Vi lr) Py Pr =



- -

Komkpersas moncraroBra Bupaxemms (30) B (37) mecrouzxo nnﬁlu
JTOMETEJBHHX BHYHCJCHHR Zaer:

{ L- wHp, \ .
VIO) =gz T rl1-45) > i@ ),

V=33
11,34 (39)
- r?
X = 2pt—ri/
2 maxfM, M.}
QHH:(}‘} — Z‘ F{L i) q/Hsz t
v L. TlLt)ritg)

(40)
My, M2 :
a ?/ - YHUCIeHHH® KOa(hjMI[HeHTH, ABHOE AHAJMTHIECEOSe

BHPEJ‘.EHIIE I KOTOPHX BHIJIALET HECKONBKO I'DOMO3NKO. Ofiumpaue
Ta0/mOy 3THX Koafdaumenton Xamw B padore /4/. InAna Ha BHpa-
xegue (36) M MoxeM CHOPMYJEDOBATH TEODEMy, HONHOCTHO AHAIO-
THIHYD NaHHOR BHme NJA GO30HOB.

Teopema: [ -ii yposess smpa, cocrosumero HE N HE#T PO~
HOB K Mﬂ OPOTOHOB, B3auMONeHCTBYROMX IONADHO C NOTEHIHAJIOM
(38), orpanmuen csepxy [l -uM ypoBHeM YacTHIH ¢ Maccol m x
womerrom L. B moxe V(Ja) , TIe V(f’) Teneps, B OTINYEE OT
(8) maercs Bupaxemmen (39). CyumecrBenHo (34), To JmGoe HoGaB-
JIeHRe TOHSOPDHHX M COMH—ODOHTAJBHHX CHA HE MeHAST V(.j’)
NOCKOJBKY HoJHAH BojiHOBaA JyuxmEa (28) B aroM ciyyae oTBeuaeT
3a00JHeHHEM OCOJNOYKAM H BEJIAIN 3THX [OTEHLMAIOB oGpauflorca B
HYJB. _

Kar ¥ B ciyuae GO30HmB, BMECTO DeNeHHA YDABHOHHA, CJAEAyD-
wero ms (36),

{an j; +l/(¢f’) L{L ”5)’/} Exp) o
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L8 HAXOENEeHWA HMIAWX ypoBHEER 3HEDI'HE ¢ XOopouel TOYHOCTED
MOXHO HCKATH MEHMMYM QyHRIINE

W(p) =V/p) + L1 L(Lt4) (42)

.ZJ"H/’
d _ ”
‘gﬂ[,o__ﬁ =0, WA)zw|p.)+L1p-p) wip) @

E TOrna 8HepIHEA HaeTcs NpHCJMReEHHM BHpAXeHHEEM

Ex =W(ﬁ)+};w(h+z—{) (44)
Ime w cBA3aHa r:. W?ﬁ} CAenyniEM 00pas3oM:

W'is) (45)
™

CuHCJI ECOOJNB30BAHAOTO NPUOIMEEHES COCTOMT B TOM, 9YT0 IIyORHA
sppexrmerol mw W(f,) man  A/> 10 comsme 100 Mos, B 10
' BpeMa Rex J[J Topasio MeHnme W{"/’ ) % eci W/{/’ } pacrer
- € DOCTOM YHCJIA YacTEI, TO hw nagaer. B pesyisraTe TOYHOCTB
npuGauzessolt fopuysu (44) s OCHOBHOIO COCTOSHMA HE Xyxe He-
ckomsxax M2V | no cpaseemmw co cra miu Gonee MY pua .
Temeph MH MOKEM MCHO/NB30BATH KaKOJ-HHOYNH KOHKPETHHA NO=
TeHIMAa, OOoJydeHHHE M3 NAHHHX 0O /‘V . paccesHMDn H NONCTABHUTH
ero B dopuyay (39) wm (44) u Tem camsm moxyuuTs Bepxsue Ope-—
IenH LA 3Hepred. B Taﬁ,n.z NpyBeNeHd 3HAYEHUA KQa(fUlIMeHTOB
ﬂtﬁt 0 HECKONBKAX HAMMEHBWMX SHAYeHui MI . Mz- c o=
MOITED KOTOPHA YHTATENH MOKET HOXYYMTH BEPXHNND TPAHMILY A |
ypoBEER IJA JOOOTO BHODAHHOTO HM noreHimana, u6o mpolenypa
BELy, Y70 NOTEHIEANH, CHHIYLADHHe mpE ' =0 xax F;? FUTH
ele CHIbAee, NawT DACXONAUMEcA Pe3yARTATH, KOTODHE HEHHTE-
PECHH, HOCKOAEKY MH MOJYYHM - E <+*0= | uro BCerma TpEBH-

Kak OWIO NMOKA3aHO BHIE, BECHMA NpocTa. Hamo, omHako, HMETH B

-



B0 o
arsE0. TOT Xe OTBET MH NONyYaeM HJA DOTeEIHANIA, HMEDUETC Xe—
cTrE#t kop. Oora dopuysm (39) m (44) memonssoBamics JEme Lig .
ODoTeHUEANOB Oe3 Kopa, Wi e NOTeHIMANIOB, EMEDIEX MATKER nnp;
B radn.3 Op4BEeNeHH HeKOTOPHe NaHHHe DAcYeTOB; B Taﬁ.uLBa OHH
punoseenH E.C.Temsneps @ B.H.Jlaxosamxmm, B Tad.u;a-ﬁ H;B;Ey-
KOBHM, B Taln.3-B B.Pudavenro m A.CemoBuM /5/. Mu mugms, wTo
BO BCeX ciaydJaax B Tali.3-B, SHEpIrud pacTeT [0 MOAYJD OT He‘;'
no Ca 4o coMmKOM OHCTPO, ONHAKO MCHOJNH30BAHEHE NOTeHIHANH,
HOBMAEMOMY , HEAOCTATOYHO XOPOWO MOJOTHAHH R $asaM HyRMOR—
HYRJOHHOTO DACCeAHEd NpH SHepruax [k 2 20 med

MoXHO OTMETHTH Takxe, YTO OYeHb COMBIAA BEMHIMHE HOXY-
q.aﬂuaﬂc& SHEPINM I'OBOPHT B MOJNBSY BHOpaHHO# mpodHOR PyERmMH,
OOCKOJBKY HMETHHHAS 3HEDIUA HoJEHA OWTH elle CoiblNe OO MONYJD,.

CpaBHMM Teneps HpoOHHe (YHRIMA B MeToOne H - TapMOHHE
Ranpemep, B MeTone XaprpE—JoRa ¢ OCIMJLIATODHEMA BOJNHOBHME
Qymxmavi, JLid Tpex YacTHEN, KaK NORA3HBAeT CpaBHeHHe, OpOBE-—
merHHe B padore /6/, OCHRHAROBY® TOYHOCTH B METONE K - rap-
MOHMK, B KOTOPOM OCTABJEHO OLHa~- IBe TApDMOHMKH, HalT MDPMMEDHO
6 Qymxumii ¢ BapeEpyemoil 3aBHCHMOCTER OT HA KaxIyw rapMo-
HEKy. CpasHemme paceroB M.B.Eykosa m padors /7/ moxasusamt,
YTO OPEMEPHO TAKOe Xe NOJOKEHNe COXpaHAeTCA LA CONBNEI0 T C-
Ja wactun (M. Tadmiy 3-8).

I BepremMcs K BONPOCY O SABHCHMOCTA QHEPTEM 0T FHCIA
YacTEN B cnenyouelt mexmEn, a cefivac mepefinesm Kk Bonpocy 00 Or-
paswuenus 3Haseruli yposHelt SHEPIUK CHEIY B @ HEOOXONEMEX yC-
JOBEAX OJA CYWeCcTBOBAHNA ypoBDHelk B CHCTEME MHOTEX R2CTHI.

M cHoBa HAaYLeM CO cXydasd G030HOB, XOTA COJBUMHCTBO HO=
JYYEHHHX HUKe DpesyABTATOB cnpaBelymBo B Lid fepuuoHoB. Cyme-
CTBYET HOCKOJNBKO METONOB IOJY4eHMA HHAHMX IDAHWN INd SHeDIHR



o

ypoBHd, OJHE K3 HEX HCHOONL30BAJCA yEe HaBHO B 3ajave IBYX Tel,

B YACTHOCTH, HA 9TOM NyTH OHIK HOJyYeHH HEOOXONMMHE YCHOBES

C¥eCTBOBAHEA CBASAHHNX COCTOAHM B cEcTeme IByX Tex-T.H. yc-
acena Mocra-llaitca /8/ ¥ HURHAS TDAHWNA SHEPIHH OCHOBHOTO CO-
CTOSHHEA CHCTEMH AByX Tex /9/. OCmee oGcyxnenme Bapnauaoﬂm

ONeHOK 9HepIWH colepzETcs y Cmpyxa /I0/, Tam xe Sua BHCKasa-
EA nned pacOpocTpaHeHHsA DesyALTATOB Ha ciydail Goasmlero wMcia
gacTrl, KoHKpeTHHe BHpazeHWs IJid HUZHEj TpaHULE SHEPIHER dnﬂs_*.n
B BeoOXOnuMHe j'c.mm' CyWleCTBOBAHHA yPOBHEH B CHCTEM® /V qac-

THEIl OWE Na#e B padore /II/. Hixe mu GymeM CIEROBaTH B OCHOB:r -

HoM padore /II/. _
Samwmen ypapsesme lpemuirepa mus N gacTHI,

24 A > )

A T AT alF)ENYR . TH) =0 )
(=f L I}Jﬂ

B aneneu RoopmusaTs kool Wi orTienesmia ﬁﬁnxem HeHTpa MAacc:

Xe = ol;[M: IH‘f‘Zer] (=}2,... /1
g = m Z‘m; Ve

_f Mmi+d )‘zl.
_ ok -[ani Mi+

macca /N; Bpenesa m3 cooGpazermit pa3MEDHOCTH B B OCTATBHOM

npoKsBoJbHA., TOTNa omepaTop KMHETHUECKOlk DHEpI¥H mpHoOpeTaeT
BHJ(: '

_T-—ZM AR i’%ZAJ(I (49)

llepexons K MATErpaNBHOMY YDABHERHO ¥ BBOIA cgyjonm qy HKLMD
Tpusa, nomyuaem

(47)

:Jg MJ (48)
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PV ) )=Jd5;. J,?y,(;,.(g x) *
XZHJ( Jﬁp{x —r) -,

Koopn;nﬂa'm r / NmoN=HH OHTH BHDAXEHH Yepes ,Y, , B3 HEX
. HBM OOHANOOHTCH TOJBKO

{50)

r = =o: X/ (51)
| o ;
| ¢ M (52)

Pyuruma I'puHa yUOBA. YPABHEHHD:

#‘-” M=A
[ 5 A-EJGrle R, Se)=-Ta%)

Jlerxo noxasars, nepexoida K &ypse - mpefncraBieEEn (MH mpepo-
CTEBJIAEM 3TO WHTATEND), €UTO G A EMEeT BHL:

Gl %o, Xeu) = - ﬁ‘ (m);_{._;_ (~)w K sw-s wes (4p) (50
rne f}-ll“zhz f P T.6. 9TO €CTH oﬁmoe‘ﬂ,

w.:
onpenenenHoe pawnme 3 (5),

s (54) supso, uTo N OTPHLATENBHOR SHEDIWH 8 1pas
Tpusa BCOAY OTPAIATENHHA M SKCHOHeHUHAJBHO yOHBAeT, Korma
moGoe ¥3 paceTomHE HL’L’-' o=,

Dlens mpaByo ¥ JeByD 4aCTh BHDAXCHHA (50) Ha mosoXWTENB-
HO onmpeneJeHHyn @-muo CP ( )(:, Xﬂ- ) » MH OOXyuaeM

PR _(1wrpte 7Sy PE) Pel¥)
%(f}-[{“ G{E,x,r)g}vj % (X") R(X) (55)




= BIF
s - . -* e
Snecs M IOF RpaTRocTE mumeM X BMecTo HAGopa (X, EEYY Xy..;)
- lorermzEany 1/{3 MOTYT MMETH OTTAJKHMBADIYYD H IPETATHBADIYD

YACTH; HANM Pe3yJABTaTH OyAyT TeM Oolee CHOpPABE/UIMBH, SCHH MH
SaMe HAM VEJ H3

Vi~V F) =V IF) [V ()] (56)

T.e, €CJH MH BHODOCHM OTTAJKHBALIYD YACTH nnTeHu:na.ua, TOITa
aopo ypasrerEs (55) monoxmremtmo (Bce Kpome ‘P{ X’) nonoxmrens-
' H0) H BBOAA CHEMBOM

I ) = max [ /13)]

MOXHO HNOJYYHTH (P {
j GM X 4)2% 'P‘{xf) (57)

: if{i)} }{ )

P (%)

2, l/ ?(x)
Beps MakcEMyM or oGoHX wacTeit (5'?} E coKpamad Ha P (%)

noJay4daeM caMyn olmyn (Gopuy, onpeleidnuyn B HUKHDD rpaﬂnn;?
BHEPIHE B HeOOXONEMHE YCJOBHA GFLLIEGTBGBEEEH YDOBEHA:

[”df’gu{f )f r"_j(*?; :t ((:)} 21 (58)

JT0 yCJIOBEE O3HAYaer, q'm eCHHE L4 HEKQTOPOTe nmmxnwemaa
OnpeneNeHHoro ‘H (2', B opepreR E < 0 BeuuEa, cTOANAA B (58)
ClleBa ORAKETCHE MORENE ENUEWI, TO CBASAHHHX cocrosumit (TOY-
Bee, cocroamill ¢ E <0 ¢ manmumm moTemIEanamMi V ,(f')

TéM OoJiee ¢ HOTeHIUAIaMA V (f’J , B cHCcTEMe /V gacTHI He
MoxeT Gutrs. C ApyTOH cmpmm, eCIE IUIA HeKOTODOTO ‘Pt (7) -
reroroporo £ = Eo <0 Aesad vacTs (58) ofpamaercs B eMHULY,



#BI-

' : 8 prEE
TO EMEeT MecTO HepaBeHCTBO WA HCTHHHOTO sHAYeHHA 3Hep

CBASH:
Em Ea (59)

Yoaocsme (59) caenyer H3 MOHOTOHHOTO YOHBAHESA MONYJIS Gv ¢
pocToM Molys E, mpideM aTo yOHBaHEe DABROMEDHO OO apTyMeH-—
T

OrmeTmM, WTo RepaBeHcTs0 (58) mpeBpamaeTcs B pPABEHCTBO,
€CJIH BMECTO ‘P{ (}? OONCTABHTH TOUHOE pemerMe ypasHeHHA [lpe-
marrepa (46), ¥ noroMy OJH3DCTH HEXHEro npeneja K HCTHHHOR
OHEPIHE 3ABHCHT OT TOIO, HACKONEKO OJHSKOH K HCTHHHOR HaM
yoanock BHOparThk OpolHYD (QyERIED

Teneps M 3ajiMeMcA BHGOpOM (-um ﬁ ( X ) IpocTe inmrit
sucop - 310 Py =(pmst: Torna murerpupys xazmi# wrem (58) mo
OTRENBHOCTE ¥ momeayack (5I), (52) m pamemcTmOM:

[d/l( d Xicq G,»V(E X J?, . L—f&.)‘%t‘%ﬂcsm

KoTopoe JIerR0 NoayyaeTcd K3 dypre-IpeNcTaBNeHEA IS Gy,
noJyqaeM

”IGU“G Err)z dq W { (61)

3necs Gz. ecTh odmmaa LByxuactimuan dyueaya Tpupas

Gz (E I") . ;T q;:r* e (62)

Ecom noremmmax Vt' b
aeM B (6I) neew
oo

?*_"P_”ﬁf -0
= r'r 91"1’”!!} K ;
a § (4 I"}? s rﬁlm

PRI o - @ #
LSHTDasHuR, T0 KuTerpapananne o yr-
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-Heoonesyd MARODEDPYRIyD ONEEKY
[«D 4S E‘_Mhﬂ- e ~g(r+S)

pr_.-
2¢S 7 29r e

TOTy9aeM ONEHKY CHM3Y, SKBEBANeHTHYyW dopMyne [smerepa /9/
Lag IBYX Tex:

’ . 25 113 (65)
E> W{ gV gsle M=) e
31ech el HEABHO CONEPEMTCH SHEPIWS MOI SHAKOM EHTErpaja;

npapafd YACTH TONBKO YMEHBIMTCH, €CJHH MH BHODOCHM 3KCHOHEHTY,
~ ® TOTIA uommt OLEHKY B ABHOM BHIE:

E> 251{ Z}/T-’ j (66)

i?d ;'

CrenyeT OTMETHTH, YTO OLEHRA IJd SHEPIHE B Npomecce mnepexona
or (58) & (66) mexanocs Bce Gonee sBHOM, HO BCe Meree XeCTROHR
(rousoit) s

C npyroff cropons, moncrasmad (64) B (63) & no.uaraﬂgzﬁ.
moJiydaeM HeoOXONMMHE YCJOBHA CYUECTBOBAHNA CBASAHHOTO COCTOA-
HAA B CECTEMe /V TN, HAJOTHIHHE COOTBETCTBYLIMMM YCJIOBHAM
Hocra-[laitca:

gd”,.z H( m(mnm,} )}1 5 (67)

L?d
Bume MH I'OBODHJIE ¥ MOKA3HBAJM HA KOHKDETHHX [pMMepax,
9TO OUEHKH IJA SHEPI'WH CBEPXy, HOAyYeHHHEe, HANpHMEe[, MeTONOoM
K ~TapMOHHK, ORASHBADTCA BECHNMA TOYHEMA. JTOTO HENb3A, K
COXANEHMD, CKA3aTh 00 OmEeHKaX CHE3y, HNabaeMux dopmynamE (65)-
_{sa} s /V YaCTHI, TAR & EaK ¥ A4 COOTBETCTBYmUMX fopMyd



ILng Ieyx 4JacTEO. Jaze B HamGodee CJAronoJay<HOM cJydas 'rpe;

E YeTHDeX YaCTHI OHE NADT CHILHO SaBHNeHEYD (mo Monyao) aEep-
Imo cBAsE. Cuygall CoJbumX /I/ HeGJATONPDHATEH OOTOMY, YTO
9HepI'HA, Kak BAIEO #3 (66), pacreT cmmKRoM OHCTPO, OPONOPIE-
onansao /V ¥ LA HeCHHIVAADHHX OOTEHIHAJOB, B TO BpeMd KAE
HCTHHHOE MmOBeleHHe NpE GOJIBIEX /v , KAE OyneT DOEA38HO HEEEe,
ecTs /Vz . Jllanee, Bechr fopmamam B onemkx (65), (66), rorew-
HO, CHOpABEIJHMBH ¥ [IA (epMAOHOB, & HE TOJEKO OO30HOB, HO HC—
TUHHAA BHePIHMA CBASH (epMHOHOB JIEXUT BHmE K 9eM IJA COS0HOB H
noroMmy oueskr (65), (66) B aTOM cayvuae cammkoM rpycH. Haxoser,
B OlUEHKM B B HeoOXomumse ycjosus (67) BXONHT moTeHmAAX V(-J.
H3 KOTOPOIe HCKJIDYEHA OTTAIKABANTAA 9a¢Th, ROTOpad B DEANbHOM
cilydae HmoH-HMOHHom p3amMolieficTBEs BeckMa Bexmra. [loaTo-
My onesrm (65) E (66) oxasuBanTCs Yepecdyp rpyCHMH B ciytuae
HYRJOHHHX CHCTEM,

Tem He MeHee, OIMCAHHHl BHI@ NONXON EMeeT IBA BAXHHX no-
CTORHCTBA, Bo-NepBHX, HOay9eHHHe GOpMyJH BeCchMa IPOCTH H NaoT
NpaBEABHYD KapTuHy, Hanpumep, #3 (67) BEmso, uro naze cralHd
NOTeHMMAX, HepBAINBAOIA ABYX YACTHI, MOXET CBA3ATH I0CTA=
TOYHO CoJBmO® MX KOJMYecTBO. BO-BTOpDHX, ¥ Hac eCTh HeEOI'DaHE-
4YeHHasd cBodona NoXydaTs Bee GoJee TOYHHE pe3yabTaTH, HOACTAB-
a7 Bee Gosiee peAMHMCTHIECKyO (PYHKIMD "E( ¥, ) B Bupaxerme (58)-
HATIOMHMM, 9TO PaHplie MH [ONCTAB/LIM BMECTO ‘Pg (X } NOCTOAH=
Hyo. Temeps MH MOXeM HAMETHTH OyTh, EAK yTOTHATH, HANDEMED,
uueaxn; Jlia 3TOrO0 BMECTO ﬂ (?} cnenyer noscrapurs G-mm (4)
B Bupexeme (58) H ocrasurh TaM BRiaX HammeHsmMx K. Yrywmesme
(58) mam PepMHOHOB HATANKEBAETCA HA ONpENeNEeHHHe TDPYNEOCTH:
MH He MOXeM Opano moncrTaBuTs (23) BMecTO P: 5 (58), mocroasKy
" npm BuBorne (58) cywecTBeHHO KCHOAB3IOBANACH DOJOXETOIBHAT ON-



ua" —

PeNeAeHHOCTE c& ()? ) . Beczua BO3MOXHO, TeM He MeHee, 4TO
TARAS DONCTAHOBKA NaeT OpPSBEIBEER B OJHIKEH E HCTEHHHOMY pe-
gynsTar Mad 9HeprEE. JoKazaTh 3TO NOKA HE JIAIOCH.

Teneps MH mepeilieM K LPyTOMy HOAXOLY, HOIBOJLINMEMY HOJY-
YETE HEXHOD TPAHNNy IJIA SHEPI¥H CBASH. JTOT HONXCHL DasSBHBAJCH
B OCHOBHOM Giaronapa paCoram [lgera m Xouana /12/, a raxze Ka-
xonxepo E Maprropo /I3/. Mu Oymem ciexosars pasore /I3/, mo-
CROJBEY B aTof dopme METON BHIVIALHT HauloJee NpOCTO, XOTA
pan pesyxsraroB ®s /I2/ BECRONERO Towiee (orpamuunTeBHEE) ,
gyeM pesyapTarH, nomydesue B /I13/.

PaccMOTpEM CHCTEMy /V OIMHAROBHX YacTHN, OO30HOB HIH
dopmEoEoB ¢ Maccoit /71 , BaamvonejtcTByDUEX MemAy coCoi ¢ mO-
MOMBD NOTEHIEATa V{ﬂ’;} % ¢ premmm nonew W () . 06oa-
~ HauEM OCHOBHOE COCTOAHME TaKo#d CHCTEMH 9Yepes Eﬂf . Yrolu
HalfTR T'DAHRIYY CHH3Y LA E,v » PaccMOTpPEM BCIOMOTATEIBHYR
cacrenmy 23 Il wacrmm, MACCH KOTODHX DaBHH !’Hf=£?- , B3amMo=-
nefCTEYDOEX HNPYT C IPYyroM ¢ MOTeHLMANaMH V':d( ir}j)f gq V[fgj
E C BHENHMM IOJeM ﬂW{r’ ( ) . Hunere L opoderaeT SHAYEHHA
~or I no N . OGosraumu sHepr¥o OCHOBHOTO COCTOAHUA TaKOH
BCOOMOTaTeNbHOfl CHCTEMH Yepes E,,, {h, ?; f} , The h, 9’ B
f 03HaYaDT HACODH ““HﬂTm{"ij;{g‘Ek{f;‘)' Tenepsb MH MO-—
xeM cHOpMyIEDOBATE TeOpeMy: :

Teopema: ecrm mua Hexoroporo NSA/ Bunonserm nepaBeH-—

(#f=1

=iy
2: hi =N, 2 9;=NW-1)
! ' (68)

n
§ﬁ=”i




- P s
PO SHEPIEA OCHOBHOTO COCTOAHHA BCHOMOTATENHHO# CHCTEMH MeHLme
9HEPTHH OCHOBHOI'O COCTOfHEA NepBOHAYAILHOE cHcTemy u3/luacrmn

EnzE., (L,g,/) el & _ " (69)

JOKA3aTeNECTBO: PACCMOTDEM NpEEIMED Paies-Putna, mpmMeremsuit
K Bnnnuam-renmoﬁ CHCTEeM®:

(¥} Shi+2 44 V(K r)+Z f M/(n)]’/’}? _
E" “’ 9’»' i | e .(?01 .

3recs V JD0ad HOPMADYyeMAA NpoOHAs GyHKIEA H Ti' A;: :
BuOepeM ee CHUMMETDHYHON WJH AHTHCHMMETDHIHOH IO o*raumemm K
nepecTaHOBKAM Joo0oit mapH wacTHO. Torna AcHO, qm{ YT V_) "

TaKxe (’VV(H ;)’v/)ﬂe 3ABHCAT OT HOMepa, ¥ HOJB3YACH yCaO-
Busmm (68) mu mxeu nepennca*rn (70) B Bmne:

(YIZm 2o Vi)« WY} 2Elhg,f)
BafB Teneps B KavecTne V TOYHyD, HO HEM3BECTHYD HAM (yHK-

Lo N YacTHN % MH CpDa3y moxyyaeM ciesa B f?I) IpocTO
Eh , T.e. HepaBeHcTBo (69). ;
Temepr MH MOEeM pPacCMOTDETh HECKOJBKO ODHMEDOB:

N

I) Nonoxum n:/{i—;{ J lﬁ =_£* 2,4'/_-7

Q=Y =g ISL, {Sn
Ipumensa (69), noxyqaem:

EJV ,-"E,‘./—.{ { A4 JJ/{; ;{éﬁ) Ey;(ffﬁf-sz/l'?zi_-

locnexnee paBeHCTBO CJAeNyeT H3 ypaBHEHHA:




£ (haf) = =h&ulli £ F) -

RKOTO NIpOCTO yCTAHOBETH B momoumsn (70).
poe NPOCTO ¥C )

2) BostmeM Temeps n:z:’ }“:!E:ZL/V; g”_r_- z.,:'-i—

IAd OPOCTOTH NOJOXKEM BHEMHE® IOJe DABHHM Hydn:
EwzLNVHI #-1,0) . (74)

Noct /12/ cBoMM MeTONOM HOMySMf) CAM3KYD, HO HECKOABKO JIydlyD
ONEEKY '

En ?-(fv"ngz(fjiiﬁﬂ' 0) | (75)

deron Nacra /I2/ ocHOBAH Ha MPEHBAPETENSHOM BHIEICHHN JIBHXE—
HAA NEETPA MACC, ONHAKO OH He ofnanaeT TaKod OOMHOCTED, Kak
meton Kazomzepo-Maperopo /I3/,
- Mz ceifgac ucmonnsyem pesynsrar /75/ B IBYX KOHKDETHHX
CHTyam@Eax. Bo-nepBHX, cHopMyJMpyeM CxelyRmyn TeopeMy:
Teopeua: ecxw moremmar V. / rij / HemocTarodHo TIyOOK, YTO-
OH cBA3aTH IBE ONMHAKOBHE YaCTHUH, TO MEHUMAJBHOE YMCJIO Yac—
THN, HeoOXOmEMOe 4TOUH NOJYIMTE OCHOBHOE COOTHONMEHHe ¢ OTpH-
naTeJpHOR sHepIrWeil, paBHO HaMMeHbHeMy LeJOMy YHCJHy, KOTopoeé
Gossme wem 2 (7 , rme GV /Vej / maer mynemyn aHeprmo CBs-
3 A8 IBYX 9YACTHI,. |

JlorasaTenscTBo u.:mn:.re"r HemocpencTeenHo u3 /75/. IuComur—
HO, YTO C €& IOMONBK MORHO OLEHMTH KOMMYECTBO ATOMOB IeJufd,
COCTERMADIMX FANMEHBNYD YCTOUTHFYD KAILID KAAKOTO IeJisd
ope Hyneso#h TemmepaType. llpm y4eTe HETOUHOCTH ompeneJerus ge-
HOMEHOJNOTHYECKOI0 HOTEHIHANA 3TO KojudecTBO paBHo II + I. Bo-
BTODHX, paccMoTpHM DpPEMED EBDTOHOBCKOTO morenmEana /I15/. c
nomomsn Gopuyim /75/ Bosumxaer cIenynmas OHeHKA: E NZ ’l:;



- B?--
JUIf OUEHKA CBepXy MH MOXeM MCIONL30Barh dopMyny /17/ 210
naer IJA TPeX 9YacTHI[:

2
14 y
Lme*s Ey - L) me | s
Jna geTHpex vwacTH: '

2
-Smeyﬁf?ﬁ-(jfﬂ me' (77)

TounocTh STWX ONEHOR pasha +4% E +5,5% coorsercrmemno. Jpyrme
OpuMepH mpEBeneRH B padorax (I2), -

OTmeTiM, HAKOHEI, cHerpiEKy epMHOHHOIO CHydJad. R&n 4
Perxle, HEXHE{ Opemen NJA 3HePTMHE CBASH (epMUOHOB nmrcﬂ,
eCJE MH YUTEM AHTHOEMMETDER /A BOAHOBOR (YHKIME BCIOMOTG-
TensHO# cmeremu, macumTuBamme#f /. wactEx ¢ NI A, ficro,
9TO HUXHE] Opefes Oyne? TeM CiHEe K TOYHOMYy SHRaYeHMD SHEpIHH,
9€M TOYHEE MH yINTHBAEM AHTHCHMMETDEO BO BCIOMOTATeNBHOR CH-
creme. Hampmiep, ecam my Bawim /! = 2, 7o Hamo yYETHBATE B
(75) romsxo P_,,f E T.0. COCTOSHA®, YTO IaeT BeckMa HECTDOTHi
npenex, HaoGopor B mpimepe 1), @-ma (72), yuRTHBAETCA AHTH-
CHMMETDHSA N -1 yacTUIH, YTO NaeT Goiee TOYHHE mpeXeX AR
aHeprunm. OcHoBHaf Teopema (69) MmozeT OHTH MCHOJb3OBAHA AMA
NOJYYeHHs M MHOIMX NDYTHX MpUMEpOB, BHBOX KOTOPHX MH Ipen-
CTaBJIAeM YHTATE 0 B KavecTBe yupaxHeHmdl,

C?ulecmyﬁr ¥ Ipyrde MeTOLH NOJy9eHUA HHXHUX IDENeloB,
KOTOpHE, OLHAKO, He CTOJH IDOCTH K&K BHUIEYNOMAHyTHE H Tpé-=
OyDT OpoBefieHMA BApHAIMOHHHX PACYeTOB, KaK M IJA OIpeleneHHd
BEDXHHX OpenenoB. K HAM OTROCATCA MeTONH, OCHOBAHHHe HA BH-
NeJeHME W3 raMmIsTORMaHa cenapadenbHix wiaexo (I4) m meron
Temmna (I5), Gmuako CBASAHHHI ¢ HEMA MO CYWECTBY.

B Merone Temmna ycTARADJMBAETCA caelywljee HEPABEHCTBO:



E92'<9f7'— =F; (78)

swecs <> = [P H BAT = (R, HF)
9% = (9.30°%:)

- cPt - ecrs BapsEpyeman mpoCHan ¢ymroua, a E;r B (78) ecrs
SHEpIEA NepeBoro BOSOYENEHHOIO COCTOREMA C Toff Xe cumMeTpmel,
9T0 ¥ OCHOBHOE COCTOAHEE, B OpHHAIENE, EI MOEeT OHTH HATAIOM
EeOpepHBHOTO coerTpa. Bmnmo, uwro (78) Tpefyer mpoBeleHEs Ba-—
PEAIAOEHHX pacYeToB s E { ¥ PesyiBTaTH ¥ mapaMeTpH IIA OO~
TEMANBEOTO E MOIYT OTMMYATECA OT PE3yABTATOR IS ONTHMAIBHO=-
ro sepxsero mpernexe E,r , DOCKOJNBKY BapDBEDYRTCH pasHue JyH-
KIMOHATH, PesynsraTs BHYECAeHu#, nposemeHEwx B (I6) mis psama
. IOMYPeANHCTHYECKHX HOTEHUMANOB OpHBENEHH B Tacr.4, Tam xe
yKasaHO SHAYeHHe HERAer0 NpeleJa, NoJydeHHoro MeTomnoM llocTa
- (12). Mm BEIOUEM, YTO ONEHKH CBEDXy M CHH3y B pAne cJay4aes
BecEMA OJH3KH, ONHAKO HANO HMeTh B BHLY, 4YTO B TeX CJyJaAX
EOITA H3BECTHO TOYHOE 3HAYEHHe, OHO KaK OpaBujo, Omaxe K
BepxHeMy npenety. OrmeTEM, 49TO MeTOd K-rapMoHME, He cojxep-
EamEf HERAKEX MHOEHTeNeft IIA HOIABJNEHHS OTTANKMBAKNErO KOpa
B moTemmmane dfixemeftepa m XarenOpofixa (mocnenuas rpaja B
7alx.7) TeM He MeHee NaeT ‘HEMNOXHE De3yNETATH yhe NDH yYeTe
rpex mEsfnx repwomux (6), a mserHo, Ey = -5,44 nua TpETES
x:Berum Mo,
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Tadmma I.

Jexmea % 3 (D.A.Cimonos)

M Mo =2 iMtMp=A: K uin
2 2 4 0
8 2 10 A
8 8 16 12

20 8 28 36
20 20 - | 40 60
40 20 - 8- 60 120
40 - 40 80 180
70 40 110 300
70 70 140 420

112 70 182 630

168 112 280 1176

240 240 480 2519




_ Tabamma 2.
(lexmma § 3 D.A.Cmos0B) .

_919'5!.* ‘15 Qﬂ’f {gzl,f 5ﬂ,£

0 2 2 0
0 7,5 3 0
5 5. 0 3
0 15,5 15,5 | O
I2 -3 -3 |I2
0 7,5 75 |0

0 |60,78125(60,78125] 0
85,5 |-31,875 |-3I,875 |82,5
-45 90,9375 | 90,9375|-¢5
52,5 |-89,375 |-39,375 |52,5

0 |29,58125/|29,53125| 0




TaG/wma % 3-6. Omeprus sxep.

Bwev] I I m 1y} v} yr  [oogepm.
Re? | 31,5 55,2 | 28,2 | 25,2 | 20,8 17,2 | 28,3
c¢? | 96,8 |110,7 72,1 | 47,0 92,16
0l® |259,0 406 214 |199,5 |141,6] I10,6 | 127,6
ca20 | 1854 | 3000 | 1385 | 1208 | 758 | 536 | 342,05
Tadmma ¥ 3-. llapameTps ECHONBSOBAHHHX
; OOTEeHI[HANOB .
Ho-{ TeEn mo-
Mep TeHIma— VBI . VIS
Bap.} ma | Ve JrejVelrefvepre fvegre
I|ln
Tomos.| o | o |ss,31|2,043] o | o [13,632,583
T |okana | 0 | o [s0,37[1,377 0 | O |[46,88/1,I70
| faoc |70 |0,6 |41,851,98 | 70 | 0,6 |16,97)2,48
| -~ | 100/ 0,6 [43,73|1,96 | I00 | 0,6 |17,87|2,45
y - 50 | 1.00|74,93[1,75 | 50 | 1,00|25,74|2,28
yI - 20 | 1,00(81,74|1,73 | 70 | 1,00{29,25{2,22

B.®.Pudavenxo, A.A.Canosoit 5P EI, W 4.
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Tadumna 3-a
M.B.Eyror

I-# BoixoBCEU# DOTEHIHEAT.

E mev : Emﬂ; : pamsye £ sxem
He? Rak y Boaxoa =28,01 med 1,37 -28,2pmev

OIE‘ EaR y Boxxopa -I144,47 med 1,479 -127,16

ca?0 400 e " 3¢ -342,05

ZyKoB Boxxon
TaGmmma 4.

| Nomesmr. [: 3xem. ¢ kop.  (A)| : Cymma rayccom :Hf_ffaff;f‘ ’
Ev | Ev jpamaye |: Ey| En| Fo| Ev| Eu| ¥
B Ev |-7,63117,24 |I,62p |-7,74|-12,38|1,59,7,0018,04|I,7I
by -7,70/ -8, 88 [6,9717,57|1,60
Be? Bv 1s0,28.54,2 |1,398 |ar,0982,43 1,34-27,7483, 81,44
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IEKINA B 4
NPOBNEMA HACHIEHUA ANEPHHX CUA

Cama, neficTBywiMe Mexny 9YacTENEME B CECTEeMe H3 /V q80=
THL, HASHBAWTCHA HACHUANIVMEA, €CJM 3HEDIEA OCHOBHOIO COCTOS-
HHAA B Taroit cucreme E.v YIOBJIETBODAET JCIOBHD:

Ev 20N : | -

rne xomcranra Cyme sasucmr or /V . flcHO, 9TO IJIA KOHEUHHX H
HeCOoNBImAX N , €CJH OCHOBHOE CocToAHHEe cymecrmyer (T.e. maA
noresmaros V(1) > = %f—';f' ), orpammerme (I) Beerna moxs=o
ycranorETs. losToMy BaxEo, urolH (I) BumOXHANOCE IAR N~e=
Yacro cmeremu, oOianammme csoficrBom (I), HasHBaDT Takze cTa-

CHJBHHMA, & CHCTEMH, IJA KOTODHX BHIOJAAETCA HEDABEHCTEBO

EI,.u"'-:CZNﬂ. R - (@

rne (,<0r o >4 pasupaor mecradmwrmmam.

3necs MH OyleM METepecoBaTiCH CBOficTBAME BsammonefcT-
BHES, KOTOpoe OyeM cUETATE IAS OPOCTOTH IBYXYACTHYAEM H KO-
TOpoe npuBONET K Hacumemmp (I) mam ze R HecradmmemocTH (2).
My oGHapyxms, 9To BO3MOXHH BooOme ropops (eciE HORIDWHTS
CIy9auW BHDOXIEHWA BHpOYEM, LOKA He HCCJSNOoBAHEHe) IBA DexH-
ma: audo (I), muo (2) ¢ o = 2 B 3aBECEMOCTE OT TOIO,
YyOOBIETBODANT NH NOTEHIEANH B3aAMONefCTBEA HEROTODHEM YyCJIO=
BHAM, KOTODHE HA3HBADTCHA YCJIOBHAME HACHIIGHNA, JCIOBHS Haw

CHUleHNA OHBaNT nﬁ?x THIIOB
I) nocraTounne, T.e. €CJE HOTEHIHAMN YyHOBISTBOPANT HOCTATOY-
HHM yoJoBMAM HacHueHas, To mosenemme (I) oGecmedeno; 2) He-
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- QOXOIEMHE, T., €CJE NOTeHNWANH He JHOBJESTBODADT HEeOOXONEMHM - -
YJCJIOBHAM, TO SHEPTEA OCHOBHOIO COCTOSHHEA CHCTEMH IJA HOCTA=-
TOYHO COJBINX /V OONYHACHA HepaBeHCTBY E <- Const V4 f THe
W nonoxETensEa, Hameft RoEeUHOR NEJARD ABAASTCH BHBOK AO0-
CTATOYHHX ¥ HEOOXONEMMHX YCHOBHE HACHNEHHS [Jd NOTEeHIMAIOB
AllepHHX CHJ, BEJOYANIMNX 34BHCHMOCTE OT CIIMHA, H30TOO-CIHHA,
OpOHETANLHOTO MOMEHT& W T.H. Mu 3adynem BHagvale, YTO pEaNbHHE
Afpa EMeDNT MacCcOoBHe 4HeJa, He npesnmanime 300, W Kpome Anep-
HOT'O B3aHMONEe#cTBNA EMeeTCA KyJAOHOBCRoe. OcHoBamueM IJIA OpH-
. MPHEHHS TeOpeM HACTOAmero maparpada, cOpaBefjMBHX, CTPOIO
roBopd, JEIH B OpepeJe ”"‘ s , K DeanpHHM ANpaM cayxar
' pesyaeraTH Opemupyumed# riasH, I OPEBOLEJMCH LHPDH BepXHEIO
npenexa IJd SHEPITH OT Re? mo ca% p cly4Yae HEHACHMADNEro
NoTeHIEANs, KOTODHE OJE3K0 caenyor sakomy (2) ¢ A = 2,
: B RoHm® sToff I'7NABH MH DOTOBODHM O BO3MOEHHX HO0aBKAX B
- ANEPHHX CHJAX ¥ EX DOJM B BONpOCe HACHNEHHdZ, B TOM WHCIe E O
KYJOHOBCREX CHJEX. [IpoGieMa HACHNEHES IIE THCTO KYJOHOBCKEX
CEX B nmmﬁne OT SHEepHHX HOCHT Ipyroff xaparTep E TpelyeT HHO-
TO annapara, 8 NOTOMYy MH OpEBelleM B KOHIE HM3JOREHHd JIIE pe-
gyasTarH 0es NOKA3aTeNbCTBA, NOCKOJEKY OHE HOPENCTABIADT C8-
MOCTOSTEILHRE HHTEDEC, '

Hemomen, onyvafl rpaBETANEORHHX CHN, MMEDUM# SCHOE mpaR-
TEYeCX0® NODHEOREHHS, wozes OHTH DACCMOTDEH BECHMA HPOCTO B
uerone K~rapMoHER Ing noxyaeHus nepmx npeneyos Nig SHEPIHHE
X B Merone llocTa ¥ Kaiommepo-Mapksopo 3 MpeXRENyLeR Aexmud
LIS NOAYYeHH? HEREEX OpeHexoB. 3ror paspex Oyner 3arunIATh
BAOTOANYD IMABY,

Hrar, BuBeNeM CHAYANA HEOGXONEMN® W LOCTATOVHME YCIOBHA
BACHNOMEA UPHTDAILANX CEN, SAFNCANEX TOXEKO OT DACCTOANEA,
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DOCROJBEY yueT OOMEHEOIO XaparTepa CHI NPEBONET K NDPHHININ-
AJBHEM yCJICRHeHH M,

OTMeTnM DpemBApHTENBHO, YTO B KilaccHIecKoR (m3ERe ompe-—
DeJeHRe HaCHMeHNA CEI K CTACUAIRHOCTH, HMEeT BHJ o:pamnam
HA DOTEHNHATEEYD 2HEDIZD N QaCTHN:

Vy{ﬁ,.:.Fy)Zf-A/‘S (3)

EIg BCeX 3Havenml F? » seey f%b B Docroasscft B. Ecam cm-
creMa cTaCWwinEs B RJIACCHISCKOM CMHCNe, T.e. Bmmoiaserca (3),
TO OHA TeM Gosee cradiibHA B KBAHTOBOM CMHCIE, T.e. Bunuﬁnaa
erca (I). Oro yreepEnenme OCHOBAHO HA HOJOXMTENBHOE ompene—
MEeHAOCTH omepaTopa KuHeTHIecKofl sHepruH. (gpaTHOE yTBEDENEHEE
He BCEITAa BenHO.

Hrar, uu MmoxeM copMy/mpoBaTh HOCTATOYHOE YCJOBHE LA
KnaccHYecrolf cTaCEIBHOCTE E OHO OymeT TeM caMiM NOCTATOTHHM
ycloBHeM LJaf KBAHTOBOR cTalUISHOCTH.

Teopewa I: Ecym mapeff DOTeHNHEAN MOEeT OHTH OpENCTABIEH
B BuIe: |

VIF) = VYY) +v® (P

me V?(F) 20
Inascex I” , a

ve 7 = [45 7 V™ (P) W
roe V&}{P’ 4' aGooJIOTHO HHTerpEpyemas QyEROEA, :fno:amo-
PADNAA yCJOBMD: '

Vm/ﬁ; ?#0 | .(5‘]
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(r.e. noremmman VF} { F) NOJOEMTENBLEONO THNA), TOITA CHCTEMA .
JV gacrmn cradeasEa ¥ (I) BumoxEeHo.

JlorasarerECTBO: VIU { F) pHOpAHO CcHeIEANBHE0, YTOOH
meno Typre-ROMIOHEHTY ¢ Hy=HHME cBofcTBam#. B 9acTHOCTH, ad-
COIDTEAS RHTETPEPYEMOCTS me ﬁj ® yexosme (5) osmasem?, |
TT0 Vw{ 0) womeuso m Goxsme yxs. llatee, OYEBHIHO, €CIE CH-
creMa CTalmIBHE C B3amMONeldcTBHEM Vm [ r J , To omHa Tem Go-
xes cradmrzma ¢ psamdoneficremenm V[ Pl Vm(r"'] + VA )

SammmeM: = 4/ ‘

— —r [— }v
Vu(F,.., )= > VEIry) =2”~QZ‘ VEUR) -2V @)=
. =l :

. . . _hj:!
=1 fot 5np)| vV ¥ p) -2y )2 - £y oy

| 5 _ & PR
 Bnecs H-(P):Zepi
L=/

TeopeMa Horasasa (oHa Owia BuepsHe Nokasasa JumepoM ® Po3ieM
/1/ (cm. maxze /2/).

[prueganme K Teopeme: Teopema I naeT TOJABKO NOCTATOUHHE

YCIOBES HACHUEHES, HO BOBCE HEOOXONUMHE; & EMEHHO, €CJH yC—
JIOBES TeODEMH He BHIOJHADTCH, HANDEMED, Vm {P, ) e
A HEROTOPOTO PE » TO 3TO BOBCE He O3Eavaer ‘HeCTACHEIBHO-
cTH cucreMi. [IDMEp - OTTAIKUBADNAA MpAMOYTONBEAS AMA, KOTO-
paf, ROHEYHO, Hé NDHBONAT R HeCcTAUWILHOCTH, HO TeM He MeHee,
Jyphe-ROMIORERTa NOTEHUEANS OTDENATENBHA IPA HEKOTODHX MM=—
Iy IBCAX; ol

MoxeT BO3HMEHYTE BOOPOC: & KAKEM NOBeleHHEM B - npo-
CTpPAHCTREE NOJECH IOﬁ.'lEILﬂ.TL NOTeHNEAN, YTOOH cCEcTeMa OHjia CTE-
6rapHOR (7.6, BosHMEANO Eacumerme), Ha sToT BOIDOC OTBEUAET
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BTOpas TeopeMa,
Teopema 2. Ecom mapHuf#t moTeHIEan V{f‘ J o01anAasT CI&-
IyDOUME CBOHCTRAMT: :

}FCTE' ;- F<Qi
V(r) ?"?'g: y Qi <Fr<qQa (7)

2 FwEF , P >Q: .
rme (~ , f s W ol ;f v 4, o { , "™0He DOJOXATEJHHH®
_nocrosmENe, 1o cucrema A/ wacrmy ( A/->©<) cradwmna. Joxa-
2aTeJECTBO TeopemH ocHoBaHo HA Teopeme I. Mu He Gymem ero
smech NDUBONMTH, EHTEpecynmEecd MOryT HafitH ero B padore /1/.
[pmveyamia X TeopeMe 2: CTemeEs 3, sxofamas B (7), e
cayyaiiie: Ina mpocTpaEcTBA pasmepEocTE Y BMecTo 3 caenyer
nocrasurs cremesms Y . Jlaree, LnA CTACEIBHOCTE CHCTEMH MOXET
BO3HMKATE ONACEOCTS, Kak Bammo k3 (7), ® Es obnacTE mamx [ ,
B 3 ofnacTa Gossmmx )~ . Ho mpakrWyeckE o0nacTs GoremEx |
He OMBAeT omACHA: SOEpHHe CHIM coanak? OHCTpee JCOR CTEneH:
'*r-L npz "> o< ; paanMoneficTBES MEXKYy HeATDATHHVME ATOMAME

cnafaer Gucrpee ';[; (a msegEO, B3aEMONeHCTEH®, YCDENHEHHO®

0 COCTOARWAM CHCTEeMH INBYX ATOMOB, BCEria HNaeTcA BasE-Jiép-Ba-
anscoBum saxoxom V/[/] ~ C?:"Yf ) BaamMOZEficTBEE KYJOHOBCEOS
BCeria COCTOMT H3 OTTAJKWBAMNE B NDETAXeHHE, KOTOPHE Tracar
IpyT Opyra Ha CoJbMX pPACCTOAHMAX, T.e. BOSHEKAOT SKDaHHSAMNA
3apANOB. B pesyisTare BO BCEX STEX CAyYaaX OCTAGTCA OLHA ONAC-

Hag odjacTs - 3TO0 00JaCcTh BONHIH F = 0, Hosenezme (7) mocra-

TOYEO I HAcHIeHmA, flcHO, YTO NOBEeNeHdWe THOA TBEPAOTO ROpa
TaRxe NpUBOXHET K HACHNEHWD, ONHAKO eCIH KOp MATRER, HANO OB
3opaTeCcH Teopemoft I M BHUHCINTE (JyDBe-KOMIOHEHTY OT OOTeH-
maia,



~160-

NMpmep I. Bossmem moTemmman Mopsa:
~20(r-R) ~ot (r-R)
vir) = [e =207y,

M0 ecTh NpEMED NOTEEINANA ¢ MATKEM KODOM.
$ype-KOMIORERTa HOTEHIFANA
mieer :anq
of
VIP) = e =l (9)
- o
i (44" [pafF -
o :
Jerro BEIETH, WTO NPE YCIOBHE [ 27;} 16, VIP)> o0
scex P & mosromy motemmax (8) mpmsomut K macumern. [oxa
yit ewe me smaem, uro oymer, ecm  E%°< 16, mo mmze mu

BepHeMcH K aToMy npumepy. HorTemman suna (8) 6mnm menmomssoBad
s /3/ u napaverps &, R = nommas aumryra o , He BXO-
-grmasg B (8), OMIE HaiileRH E3 NOLTOHKE K ~fazeM HyKJAOH-HyE-
JIORHOTO paccesnms B o6nacty 0-300 MeB. Kar M BHmmM, IIA Ha-
CHilEAES EYRHO, YTOOH BepXHAA TOYKA [OTEHIHEANA V/H):é’?fzeﬁo
npepumara rayomy |Viun| =1 Goree wem 3 224 pasa. lapa-
MEeTDH NoTeHImana /3/ ciaenyomme:
Ins Vet : Vo =194 , R =o0,8068

d = —d—

: 0,3408
e Viz : Vp =61,9 , R =0,9365

A = Bt (ol

0,3957

Kag BHEIHO W3 NpMBENSHHHX [EGD, HOTERUMANH VBI!I /13 ymos-
JI€TBOPADT YCAOBHAM HACHNEHWA., ITHE NOTEHIMANH CHNE HCOOJL30BAHH
AxmanxonzaesuM, BeasemuM, BremuoEro IJ9 RaXommesAs SHEpPIHUH
CBA3HM TPHTHA MeTONOM Boiltmera /4/, uro mano » pesymsrare pa-
syuHyD mEPpy 9,125 Mop.
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epefinem Temeph K OCHOBEOR TeopeMe — Cmmepa-Poaxg /I,2/,
Comeprameff Kak HOCTATOYHHE, TAK B HEOOXONEMHE YCJOBHES HACHMEe: .
HES, '

Teopema :_llyc'i'z OOTeHTHAT V( r ) RYCOYHO-TJIANEER, K

VI( 0) xomeuso.
A. Torma, ecxm cymecrsyer wmcao M 22 = nemoropult ma-

= ) -
Gop BEKTOPOB {f“- } , IS LN , raroft, uro

n n "
H — —% o S =i
_ Z_Z‘V{V;"—F;)—-Vafa (10)
il JII ; ;

E | w .
TO CYUECTBYUT HOCTOAHHHE 'llf >0 = N ¥ varme, uro auep-
THA OCHOBHOIO COCTOSHEA KBAHTOBOMEXAHEIECKOR CHCTEMH HS N

ONMEAROBHX JACTHI YHOBAETBODAET YCJAORED:
Eo fﬂd-ﬁ?-vf*/l/z s N2V (11)

T.8. CHcTeMa HecralmmsHa. [IpE STOM IIA 9YACTHI, OONYRHADMEXCH

Bose-dftumrefinopckoft e BoapmuasoBcKof CTATHCTHRE DaSMEDHOCTE
OpocTpaHCTEA V MoxeT OHTH npomssoxsHoff. Jig JepME-lHparoB-

CKMX YacTur Opexmolaraercs, 9TO V-} Smmze V=2x Tor~
na Vﬂ HOMRHO OHTH NOCTATOYEO BEJHED.
B, OGpaTHOe yTBepzieHEe SKBABAJEHTHO HOCTATOYHHM YCIOBHAM
BACHIeHHA:
. Ecom BepaBeHCTBO,
e < o 2o
L2 V(re-rl=z0 (12)
t-[ ‘.=l : : ?
BHIOZEASTCA IR jwloro Jl ¥ modoro Hadopa BEKTOPOB { f: } ’
TO SHEepPI'EA OCHONHOIO COCTOAHHA YLOBJIETBODAET HeDABEHCTBY:

E,.(A/)/}'—é/l/ (13)
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e B >0 u me sasmcar or A/, T.e. cucrema craSEIBEAL

- JomgsarenscTep: Jlomazem cmEavana oCpaTHOe yTBEepRIeHEe,
T.e. BTODYD 9acTh Teopeus. [oTeHmMamEHag 3HEPIEA CHCTEMH HS
N 9aCTHL rume'mupaﬂ yenormn (3 cmmy (I2) ):

V=S VIRA)=4Y ZVIFA) - Vi>-$vto,

1S tjsy

Tar Kak KEHETHYECKAS 2Heprus Beerda moloxmreassa, To (I4)
npEBONET HeMemnenHo K (IB). .

[lepeitnem Teneps E NORS3aTeILCTBY yrRepzuesma A, Jlig Opo-
cTOTH Bo3sMeM [l = 2, E IBa BexTopa _ﬁ' a Fg’ . Jcaoene
(10) rorma mueer mmn:

2V (Fe-Fe) +2V(0) =-Vp > 0 (15)

—l

- 0 o
[locTporm BORpDYI' BEKTODOB nﬂ " r‘a' mBa Kyoa F, H I;. ’
¢ pasmMepamm d E: :

d

MH MOEEM Bcerna BHOPATH DasMepH KEyOoB l’," B f’g'," , T.6, BE=~
B EHy d cToms mano#t, aro ycaosme (IS) Bumonssercd HE TOXE—
ko nag camex §1° ® 12° , mo m mas ncex i€/7° nf;fﬁ
RDOME TOTO OyCTL [}° u [1° &e nepexpUBanTC

Bossmem npoosyn BONHOBYD (YHROMO B BHIE:

Uu 58 ~(5) o 02255 [0 24 . 57)
b {"i“"”") O(4-141) 6(4 ) (16)
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- I'me an,gﬁ; Cn OpecTaBAAnT coCoff PN HATYDANLEHX YHCEX

an = 1,2,3,... 2 T0O Ee naa fh g2 C. . Manexc N y fyexmm

(I6) ormocures x pasmuM macopam Tpoert wucex ( @n, Fu, Cn)

TaR yro, mBampmuep, I =TI ecrs (I,I,I), N = 2 ecrs (2,I,1),

n=3 ecn(l,z.l ) B r.03 - : |
Onmpenesm Tenmeps dyEEIED

%fr’:‘fn”_!"ﬁ’] | (17)

Témn o0pasoM, HEIEKC [ o3nazaer COBOKYNHOCTE OEYX HHIEE-
cos: 4 ® | , rme 4 =1,2. iz nocTpoerEs mpodHOR BYHKIEK
ma N - (epMIOHOB HaM HYXHO {m IpOCTOTH 3a0HB O cromHe)
hi tymaet Py (F-F) sunga 18 x Nz tymeant f (139

h,+hy= A/ -5 Tax arocH . Temeps HOCTDOREM
CnorepoBcKEfl LeTepMAEAHT

YV =det [V (7})] Lj 1,3 (18)

Buaicmmu ¢ nomousd dyExied (I8) cpeispD OOTERIEATBHYD
9HepPI'ED:

V= <’\VZV(I"-—F) ¥ (19)
1]ﬂ

OCugHue upama peNyKIEE mpEBOLAT HAC K dopue /5/

V= Zf(tﬂwlp (LHVU“) (20)

Lsj=
Ime

dij Wim>= rdr YOG AVIER Y. I Py
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B cEHIy OpPTOTOHATHEOCTHE Bymxrmd x % BTopoft wier B (20)
(oOMemanit) mpomopmEoRaNeH 45' ss’ ;fhnf H OOTOMy pPacTeT caMoe
Gonsmee Rak /V . Mu MoxeM MM mpereCpeus, RGO npamoit wneH B
(20) mact ropaspo Gosee CRILHYD BABECHMOCTH. B camom Aexe,
noncrasnas dyexmEr (I7) B (21) mpx f=( ; m..J E BHHOCSH
V[F-r‘} s& SHAR EHTETrDANA, HOCEOIERY V{F} cAaso MeEReT—
CH BEYTDHE KyOOB F g B [;, . E Iajee HCIOJE3yA ODPTOHODME-
poBagHocTE ymEmm#t (I7), momyzaem:

‘J-Z'ﬂ nSV(F} r-’) + wiemn nopanka /Y (22)

Sﬁ":rr,z

BeGpaB Temeps n -n" %/. HMEEeM

o 2 2

=g 2vire-Fosav)=- 2V )
Ham ocTanock Temeps TOJNBKO MOKA3aTh, YTO KEHeTHIECKas SHEDTHES
He MOEET RKOMICHCHDOBATE 3TOT Karacrpojzueckuil pocT HOTeHIH-
&IEHOR SHEPIHE C YHCJOM 9YACTHI.

Jna 9acTHI, NONTHHADUMXCA CTATHCTHRe Boanmuana wix Bose-
CliEmTefiHa MH MOZEM B3ATH B KaUeCTBE BOJHOBOM (pHKIEE NpOH3BE-
nemme QyErmai (I7) co Bcemm (n =£h =Ch ={ . Torna momyw:m
nna cpennefl KEHeTHYecRofl 3Heprum:

LT3, =2t
” Imd?
g pesymsrar (II) norasam,

lng wacrmn, monvMEAOmEXCA craTacTEKe JepMu-lEpaxa, BH-
Gop dymxmm (I8) ¢ f, —nz-ﬂ—/lmer

£Ty>"hﬁ zﬂﬂ{ _;mf;tzz‘,

_(25)
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| IMe mocienEfsd cywma GepeTcA mo %l PASJEYEHM TpeXMeDHHM
BERTODEM F f » HOTODHE EMELT UeiHe HOJOENTebEHe IPOeKIE
HA BCeé TDH OCH. '
—  VuEmMasHOE 3HAYGHEE J)fﬂ}nmrmerca, ROTITia BEKTOp&
P { ~ samoxssor oEramr 3-uepHoff cdepH. OOmeM aTOro ORTAHTA
pasex N = N- -LA 3 '@ A

= 7 <% , The [, - pamayc chepd B A - mo-
CTOAHERL. fCHO, 9TO £{"~J NDONOPIAOHANBHO MOMEHTY HHeDITHE

ORTAQHTa OTHOCHTENBHO ONHOR H3 Oceif, NO3TOMy .

Din) » ?L BLY ~ ns (25)
OTciona Mu nmoxyuaeM (npE EeJAHNE MH MOIVE OH OOJYYATH I'DAHHIH
CBepXy ¥ cHuay)

(Tys ~ Gomt 2 N -

md*

CoBoxynHocTs oueHor (23) ® (27) m yder npmeumma Pajea-Parma
LA OCHOBHOTO COCTOAHER SHEpTHEE Hemelnenso naer (II). Teopema
IoxasaHa,

IprMedasus K _Teopeme 3.

1) BupaHRas BOJHOBAR (yHEIAS, CKOHUEHTDEPOBAHEAS B ME-
duHmTe3UMATEHEX KyOax E ¢ B En MOEeT OHTH BeChEMa Halexof

OT pearbHOCTH, ONHARO HaM OHJO NOCTATOYHO B3ATH €8, gro0H Jo-
Ka3aTh ACHMOTOTHIECKYO TeopeMy 3. UHCIeHHO KHHETHYGCKAR SHED-—
rg (27) momeT OHTH BeCHMA BEJHEA K3-38 HANHYEA dz B 3HA-
MeHaTene, ONHAKO IJIA NOCTATOYHO COMBIEX N (sapmcamx ord )
ycaoswe (IT) Gyner BLUOJREHO. _

2) Tepema rerxo obolmaercs Ba cny'laﬂ h>2 . MuBe ¢y=-
nem cefivac 9TEM SaHEMATECH, gt

3) PasMepHOCTH ODOCTDAHCTBA BXONMT TONEKO B OLNGHKY EHHO=
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' !Iqacnnﬁ SHEPIEE H B oO0meM CJyJae BMECTO {2?} noxyyaeTcs
)\{'1r' , OTEyZa mpE V = 2 crenyer samedyas@e B TERCTe Te-
OpeNMH,

4) Bunso, WTO TEopeMa B TPeXMEDHOM IDOCTDAHCTBE BHINIA-
IET COBEepmeHH0 OIMHAEOBO IA8 CO30HOB H (EDMHOHOB, H €CJHH CHw.
eremMa GO30OHOB C NAHHHMM B3auMoleficTBMeM HecTaOHNBHH, TO CHCTE-
Ma pepMEOHOB OyneT TOYHO Tarkxe HecTaOWIRHA. CTACHIBHOCTS,
T.6, HacHNeEWe, ofecneTMBAaeTCH TOABKO NOTeHIMANBHON B3HEP-
rEeft, & He EKEHeTHUYecKOR. '

5) Ecum (I0) BumoxHeHo B CHCTeM2 HeCTACHILEA, TO OLHO-
BpeMeHHO, EaE NokasaHo Pumepou ® Poanem /I,2/, pacXomETes
Joxpmas CTATHCTHYECHRAS CyMMA H HEMRaKHe TepMOJHMHAMEYEeCKHe Be-
JMYEHH He MOI'yT COHTH olpelejeHH - BCe cBOficTBAa CHCTEMH OEDEe—
~ crapT OHTH ANIETHREHME ¥ CTATHCTHUECEAA MeXSHNYSa HelpHMeHFMA
E TaKo# cHcTeMe, XoTA B @ .

Opmmep 2: PaccMoTpEM NOTeHIEAN, E3o0paxeRHH{ HA DHEC.Z.
V(r)

15

Pme .2'-

3lech DACCTORHEE ‘Z- H TOMUEHA OGACTH OpETAREHAA OPO—-
usboxnEH,. [oRaxeMm, YT0 NOTEGHIMAN Vﬂ‘ J NPEBONET K HecTa—
GmxsEocTm. CHauana mpmuermM. TeopeMy 3, BagB fl = 2 ® pac-
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Py r.
croseme mezny 1° w 12° , pasmm R . Torma yeiosze me-
cradmmegocTE corviacEo (I0) npmummaer BEN:

V(R) +V(o) <O
9T0 HE BHIONHAETCA IJIA HAWEro HOTeHmMAnay :
Honorm Temeps /L = 4 H BO3EMEX ROHIMIYpDAIND BEKTODOB
4To0H OHE NSBAJH MOJOZeHHe BepIEH TeTpasipa. Ycaosme (I0)
Teneph EMeeT BUA:

g |
| 2. VIre =) =12. V(R) +4 V (0) '_"‘"0 (28)

ll,j:-.l

JiA moTeHIMana Ba pHC.2 9TO YCJOBEE BHNOJHASTCHA, T.€. neﬁc'f-
BETEJBHO, HECMOTDA HA NMDOE3BOJBHO Y3KYyD ODHTATEBANIYD 9ACTH
noTenuMana, OH OKA3HBSETCA HEeHACHIAREM.

Bompocu: I) mompodyiiTe HaliTH COOTHONEHEE BHCOTH B IIyCH-
HH ¥ NOTeHUEAna TMNA M300paxeHHOro Ha pHUC.2, 9TOOH HeCTACHIb-
HOCTH BOSHMKANA TOJNBKO ONpE [l = 3; 2) IIa yRa3aHEOIO BHDE
NOTeHIEAna BHACHETE, €CTh JH HeCTACWILEGCTH, echH BSATS /1 =
=55 -

3echk yMECTHO CHENaTs cleIypmee samedamue. ECHH ycJoBEe
(10) BHNIOXHRETCA TONBKO LA Rarofi-r0 onpeneleHHof ROHEIypa-
v {n#] u onpexexemsoro JL , T0 270 03HAYAeT, YTO C yBe-
JMYeHHeM YHCAA JACTHO A/ OHE OyILyT PABHOMEDHO I'DYIIEDOBETHECH
s N TOYREX, HAOpEMED, B BepuHEAX TeTpasjpa, Kak HA DHC.3 X
SHeprud CyneT pacTE OPOIOPLMOHATEHO A/ 5". PasmepH CHCTEMH,
KOHEYHO, He DACTYT, & OCTADTCA MOCTOAHHHMHA. MMeHHO® 3T0 N HOA-
pasymeBaeTcA MOA. CJIOBOM HECTACHIBHOCTE ; coAaNaHWA CHCTEMH, 8-
NeEHd BCceX 49acTHll HA Raxofl-yMO0 HUeHTD Hé ODOMCXONHT, eCHH HO-
TeHIEAT B Ky/ne HECHATYIADeH (WMM CHATYAADEH M HONOXATENER).

YnoOuo nepefopMyJHDOBATE TeopeMy 3, ecaE DepeiiTE of
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RECEPETHEX HAGODOB BEKTODOB { ﬁf}'n HEeNpepHBHHM paclpeneie-
HiAM, 370 NEHCTBHTENBHO MORHO CHEJAaTh, ECJE BOCHOJESOBATHCH
Teopuefl pacnpenerennil. [IpEBeeM OKOHYATENBHYD (HODMYIHDOBKEY
/23
Teopema 3-a.Ecam V{r ) €CTh KOHeYHad HelpepHBHAR (yHK-
Mg B CyWecTsyeT HOMOEETENBHAR MEDa /u (7} raxas, wro

“V{F—F’)duufﬂ a'/u(F'}*::O (29)

ro V{) se upmsomsr x mackmesmo (smmommsercs mepasemcTs0
e ).

HaoGopor, ecs mig moGoft MONOEETENBHOE MepH /,!ﬂ#_“) BH-
monEAeTcA o0paTHOE HEPaBEHCTEO, T.8.

W) d i) dpos @
10 V(r) mpusomar x macemerwm,

Ipavevasua k Teopeme: CnoBa "monoxurTesbHad Mepa" OsHAYA-
DT OPOCTO, UTO M XHO SANECATSH d/u (Flrax o [F) AF ¢
IOJIOXHT'e JI5 HHEM C’((F’ , npraem o (I°) mogmer 6ury E Ccynapno-
sumet ¢ - GyERTHE. Hanpuwep, samena o du(ﬁ -""Z ${r-ite)dr
cpa3y xe NepPeBORHT TeopeMy 3-8 MmPOCTO B TeopemMy [-j- :

CHeNCTBHA M3 TEODSMH:

1) Buseper o U(F) = §(F) AP . Torma yoxosme (29)
HDepexXomuT B Clenyuuee

Vo) <0 (31)

Hrax, ecii NOTeHHAN B HyJe CKOJD YronHo canado NpHTATH-

Bawoupift, TO HEBSHDAA HA BCD €ro OCTANLHYW 9aCTE, OH IPHBOMNT
E HOCTAOUNLHOCTH CHCTEMH,

dpir)-ejp
2) TNonoxw J/( Fl-e dF, rorma (29) nepexomer »
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o
22
fdrrz e""vin<o ' (32)

B wacraon caysae P = 0 moxyuae eme Gosee mpocTofi pesyasrar
oo :
» |
fr‘ dr \r) = } <0 (33)
ey Evi,.,

Hrag, ecom (32) mm (33) BumOZReEH, TO CHCTEMA HecTa-
CmwrbAa. Pesyasrar (33) Omn msBecTeE B HCOOJH30BANICA YK€ HABHO
REK KpETepHfl HecTACHIBHOCTH, XOTH €I0 CTDOTHE BHBON NOMEMO
/1,2/ Oun nam me Tak naBHO JoOpymupeM (MM xe OWX NOMYYeH K
PAf IpyTEX, GoJee TOYEHX NpHsHaroB /6/). K coxamemmp, cpen:
HEeKOTODHX (USHKOR, 3SHMMADUEXCA ALDOM, CYmECTByeT OpeicTaB-
Jerme, 9To (33) ABnafeTcd HEOOXONEMHM H HOCTATOYHHM KDHTEpDEEM
BACHIEHWA, T.6. €CJHW BHIOJHAETCHA ycioBde oGparmoe (33), To
CHCTemMa cTadEapHa. J9TO KOHeYHO HempasHIBRHO, T.K. IEIKO0 HApy-
mers (33), Ho ommompeMerHo BrmoiHETs (31).

dRBepHemn reneps K [pumepy I. Mu Bumesm TaM, 9TO YCJOBHE
e 2> 16 naer V{P):} 0 E TeM caMuM ofecmeyMBaeT CTACHIE-
HOCTh. Jlerko BENEeTH, 9TO o0paTHOEe HEpaBeHCTBO E“‘”{ 16
NPUBOIAT K TOMY, 9TO V{o)-: 0, T.e. Bunoxssercs (33) E cH-
cTeMa CTaHOBUTCA HecradmnsHolfl. Taxum o0pasoM edﬂ,:; 16
SABJETCH HeoGXONAMHM K NOCTATOUHHM YCJIOBHEM CTACHIBHOCTH.
3) MepefineM x dypre-npencrasremm B yoxosuax (29) & (30),

Monywm BuecTo (29)

fvin@ldp<o @
™ n(P)=[e"
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Mozer MORA3aTHCH, YTO TARHM 06pA3oM V(PJ <O upm mexoro-
poM SBAAETCHE NECTATOYHHM YCJIOBHEM HEHACHMEHWA, NOCEONBRY Ka-
sanochk OH MH MOEEeM BHODATEH ﬂ [,5) TarRAM, YTOOH CHEOHIEHTDH-
posarts mETerpan (34) » roft obnacT F , THe V(ﬁ)
OTPEOATENBHO E TEM CAMEld 00eCOeYETE BHIOJHEHHE (34). Omsaxo,
STO DaccyxieHWe OMACOYHO, HOCKOJNEEY B (34) Hamo ywaTHRATE,
970 ﬂ(p') ecTs Jyphe-KOMIOEEHTa NOJOXATENbHOR MepH d /A(F ) ’
a 970 TpeCoBaEEe orpaEmIEBaeT dopmy [ {F ) 6

Depeiinem Temeps K PeaNBEEM SNGDHMEM CHJISM, OpSIHOAATEs
BSaEMOIEeCTBHEE NONDERHEeMY n_aﬁﬁm. [IpoGnema BacHmeHAd LIS
ANEPEHX CHI HCCJIENOBATACE ﬁe HA DaHEMX STaNAX DA3BATHA Sfep-
Hoft dwsukm /7/. OnEaxo moiydeHsHe pesyNBTATH OHJM ONDABEJMBH
TONBEO LIS NDOTEHIHANOR THNA mpaMoyroatHo# mvi (T.e, OpPAKTATE-
CKE He MEHADNEXCA HA NPOTHXEHEN BCETO DaIuyca B3aumoneficTBEA),
' B TO BpeMd EAK DealbHHE ANEDHHE CHIH, NO~BUIEMOMY, oOnananT
_ropasno Oomee cHOoxHOM dopmoit ;"B/ . Kpoue Toro, HecTpormii BHEOX
yenoBE#t HacumeHER B padorax /7/ He nosmosAx naxe cpasy CKA3aTEh
ABJIANTCH JH 3TH COOTHOMEHHA HeOOXONMMHME WIM HOCTATOYHEME.
HaroHel, HeNOCTATOR paccMoTperns B /7/ aamiogancs eme X B
TOM, YTO HeEacHueHHOe (CTAHYTOE) COCTOfHEE CHCTEMH OpeXnois8-
ranochk CROHUEATPUPOBEHHEM B onHo#t Toure (/1 = I, B Tepmusax
reopem 3), TOITA KaK NDH CIORHOM XapaxTepe CIHI RecTaCEIBHAA
cHcTeMA HMMeeT Npyrwe Konduryparms, Teopema 3 fmmepa E Poajd
MOxXeT OHTE OCOCUWEeHA HA cayvualt peanrpHHX ANEPHHX CHJI, DTO OHJIO
crexnaso B padore /9/; B omHoM u3 wacTmux caysaes (Hamdonee
DPOCTOM) BOSHMKAT HEOUXONVMHE YCJOBMA HACHUEHAA, COBIANan-
mie ¢ moxyveHHHM# panee B /7/. Huxe mu caenyem padore /9/.

frax, paccuoTpyM ODapHuit noTeHuuan BEIA!
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B mocienyouse pesy.qsTaTH CIMH-OPOATATBHHE DOTeHAl HE Laer
BRJIANA, 3TO CBA38HO C XapaKTepoM Henons3yemoli npolHOR PyHR-
i, Teopema LA NOTEHLuA’A (35) Mozmer OHTH cfOpMyJEpOBAHA B
BHJe TeopeMd 3, ONHAKO Mi NPHBOLEM 30eCh TOMBKO €e B BHIE,
SHATOTEIHOM Teopeme 3-8. -

Teopema 4. Ecam cyuecTBYOT YeTHpe HEOTPHUATENBHHX HHTO-
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bhoo

JlorasarexscTBo aToft Teopemu npéncrannzar coGoft mpocToe oGoG-
MeHEHEe NOEA3aTeNECTEA TEOPEMH 3 HA CJYyHAR COEHOBHX E E30CHH-
HOBHX OepeMeHHHX. B 3ToM ciyuse EHIERC ( Y BoaHoBoft (dyHR-
mm (I7) o3HaYAeT COBOKYNHOCTH yEe TDEX EHMEKCOB: NDEeXHEX
4 = N u, xpowe Toro, crmEE-w3CCHHEOBOTO EEIEKCA A .
npoderammero gerupe sgagesms (A = 1 osHasaer OpoTOR CO
CIMHOM BBEDX, | = 2 IPOTOR CO CIEHOM BEES, | = 3 HefTpoH
CO CIMHOM BBEpX B A = 4 HeilTpos co cmmHoM BEE3. Mumerc Z
vy Nz B (40) osmaueer mpoexmmn ma ocs Z - och KEaETOBA-
HEA CIHEA,

Foree npceras, HO MeHee o0mad Teopema MOEeT OWTH HOMY-
96HA H3 TeopemH 4, ecam OPeANOJORMTE, YTO BCe HHTErpaNbHHE
MepH NPOIOPIEOHANEHH IPYT HPYIY.

 Tepems 5. Mycrs a"uﬁ’} 6ymer modof Heo'rpmarmﬂnn

MEpOR Z BBejeM OIpeLeseHNA:

V;l =“d,//'fﬂd,wr—’7‘{'(ﬁf7 V = 83,31,13,I11 - (42)
VI —Wy{rJd/wr}{i’nz—i) Vi s Tl LR

Torna raxnoe ms mimecnenyomax 4 HEPABEHCTB 8CTH HeOOXONAMO®
YCHOBH® IR HACHEeHMA:
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Vas +VJ 20 (44)
3V13 +W3 2’0 (45)
3 Vs +%;_+3Vf+?ﬁ' =0 (46)

5V '*“rl};; +ﬁ3 +ﬁ; +2 EI-—Z]ZT >0 (47)

llpEMegarAa B CAENCTBHA E TeopeMe S.

I) Teopema 5 osHavaeT, 9TO ecJ¥ HalileTcA Taxasd HEOTDH-
narersHas QyHKOES d/u(r"') , C KOTOpo#t He GyHET BHIIONHEHO
XOTH ONHO 3 HepaBeEcTB (44)-(48), To cHcrema Gyner EecTa-

| GwibEA, T.e. SHepIWA CHCTeMs Gymer pacts kax - C A/°
¢ 202

. JorasaTenbCTBO TeOpeMH 5 TpelyeT CJMIIKOM MHOI'C MecTa H
MH [O3TOMy OTCHISEeM HHTepecymumxcs K padore /9/.

2) IpemmoJoxEM, YTO NOTEHIHEAIH Vy(f’) " VI(r}
cpepEIeCKE CHEMMOTDIYHH M BOSHMEM CHepHIecKd-CHMMETPUIHYD Me-
pdeU{f') Torma V;.r = 0, Tak Kax nz. ..3L , I He-
OGXONUMHME YCJIOBHAME HACHUEHAA SBIAOTCA TAKKe YC/IOBHA (44) -
-(48) ¢

8) Monoxmu dﬂ{?} e zp!rdf’ Torna (42) u (43) me-

pamm B BHPAXGHEA

P :
fl" 36“- E’ Vu{l’“) V =33,31,13,I1 (49




= IE""

Vi=0 . V=31 (50)

rme fJ - IPOMSBOABHOE WHMCHO. BO3EMEM Temeps Iea npana#xnuz
caydads L . A po-1 ;
a) P =0.Tma W =5fr’-drv;{r}, V) = 0x yeu
nopus (44)-(48) npuoGperanT BeckMa mpocTofl BEL;

6) P"‘ &, Ecxm Wy (D) womeuso, a muemso aro mpemmo-
JATANoCh B YCJOBUAX TeopeMH 3-a, TO E{P*"'ﬂ) ~K (o) .
" Mu nomyuaem yexosust (44)-(48) m1A DOTEHIHANOB B3ATHX B
rouke I" = 0 @ 3TH yorOBEA B TOYHOCTH COBIANADT C YCIOBHAMH,
nonyveHsuvE 30 Jger Hasan dmuGeproM, bBpefirom  BursepoM ® Ip.
/?/. Tlo cyuecTBy Te Ee yclOBHA BHBeNeHH B sanade 2 x § II6
"kpanToBOM Mexamuku" Jamsgay B Judmma /I0/. OTMeTuM, YTO STH
YCHIOBEA, BO-IEpBHX, ABAAVTCH HeOOXONEMHME, HO BOBCe He HoCTa-
TOYHHMA, T.e. eCHH NOTEHUHAAN yOOBJETBODAET OTHM YCJIOBHAM HA-
CHUEHNA, TO 3TO HE IapaHTHPyeT HACHIEGHHA ANEPHHX CUI B CH-
cremMe. B padorax /7/ m /10/ 3ToT BamHHE MOMEHT HMKAR Heé HOR-
9epkuBaeTcA. Bo-BTOpEX, O9TE YCJIOBAA OpPeNCTABIADT coGoft mepe-
yopoueHRuft BapuanT ycnopmii (44)-(48) ma cayualt rIamKEX E MeN-
JeHHO MEeHSWWKXCA B Hy/le OOTeHIMaloB., [Ip4BeleHHHe BHEE NDAMEe-
pi I ® 2 Opu Bcex 31AYeRHAX OEDAMETPOB HOOTEHUMANOB YLOBJAET-
BODSOT yCJOBMAM, BuBelemnsM B /7/ ® /10/, ommako, Kax Owio
NOKA3aHO, OHM MOTYT NPUBONATH K HECTACU/JIBLHOCTH CHCTEMH, €CJH
BUOpaTh 9TH DapaMeTpH HalJexammd o0pasoM. o)

4) PaccMOTDUM HECKOABKO YACTHHX CIyYaeB, B KOTOPHX HIw
paeT poxs TeHsopEu#t moresmman. Hampumsep, BHOepeM TAKOS
d. Jl. ff:) , KOTOpO@ COOTBETCTBOBAIO OH pacmpeleNeHiD HYKIOw-
HOB B "GimHe", nepUeHNUKYJADHOM OCE KBaAToBamEs Z . T.e

BBENIeM NMIMHNDUYIEeCKH® KOOPNHHATH:I
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du(F) =pdp o7 41 §1z)d¢ (5)

Torma
o2 - arz |
W ::;,FP‘ME 4 V”mg Y =33,30,18,11 (52
ﬁT:-IFM etV v=-ar (53)

Yenosma (44)-(48) ¢ W 3 %T ms (52), (53) spamnres
HeoOXONEVHME jcxonrm HACHIEHNA ANEPHEHX CHEI.

Bompoc: BHBefETEe HeOOXONUMHE YCJIOBHA NIJaf pacHpeleNeHnsd,
CEOENEHTDEDOBAHEOTO BAOJIL OCE Z o

5) Bo3HEK&eT BONPOC O NOCTATOYHHX YCAOBEAX LA HACHIEHHS
~ ANEDHHX CHJ. JL1A cJ, HE 3aBHCANEX OT COEHA ¥ H3ocimAa (He-
OGMEHHHX CIJi), & TaKEe IJIA CHJ, S4BHCAEX OT COPTA YacTwI,
eCNE B CACTEeMEé EGCROJNEKO COPTOB YACTHIl, CHpABENIMBA NOKAZAH-
HaA BEme Teopema I ¥ ee oGoCmenme, npmBenemnoe B padore /I/.
Jnsg ANepEEX CHJ ¢ HX OOMEHHHM XapaxKTepoM mpamoe odolmeHme
reopeMd I HEBO3MOEHO, ONHAKO E 3IeCh MOEHO HOJYIHTE HEKOTO-
pee pesyasTard. lloka asropam padorw /9/ ymarocs moAyuETE LO-
CTaTOYHHE YCJNOBHA, KOTODHE OWIMYANTCA OT HEOOXOMMMHX YCJOBEM
TeopeMy 5 M ORA3HBANTCA MEHEee CTPAHWIHTENBHHME, 9eM HeoOXo-
IEMHe ye.o'oBEA. My mosToMy He OpEBOIMM HX 3Heck. B To. Xe Bpe-
M- [OCTATOYHHE YCJIOBMA COIEDEATCA B Teopewme 3 H Teopeums 5
My mormm O mx cfopMy/MpOBATH B DaMKAX TEOpDeMH 4 cJeXyouw
o0pasoM: ecNTH He CYmecTByeT HE ONHOIO TAKOTO BAdopa MOJOXE-
TEIBHHX ’‘HTEIDAIbHEX MEp d J,(l (FJ , TARAX YTO0 HEPABEHCTBO
(39} BHINOJAEAETCA, TO AAEPHHE CHJH NPHBOLAT K HACHIEHMD.

370 yTBepENeHHe HOKA Ee IOKasaHo, HO [laxé ecJm OHO H
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OuJI0 OH NOKA3aHO, TO NpPAKTHYecKOR HOAEL3H OT HErO HEMHOTO -
Jerde HAfTH Rakume-EACYNLDL d JJ, r ) , B moropux (39) Bumox-
HAETCH, YeM NOKASHBATH, YTO BTO HEBOSMOKHO AR JnOHX d J‘l’ﬂ .
My mymaem (@ maleeMcs NONTBEPNUTH 3TO KOHKDETHHME NOKA3aTENb-
cTBAME), 9TO IOCTATOYHHE YCJOBHSA HACHIEHHS TENA TeopeMmu I
IOJHHH CYUWECTBOBATE IIA ANEPEHX CHJX, npwdeM B fopmse ycloBHR
(44)-(48), rme razmnoe o3HagaeT dyphe-KOMIOHEHTY OT IO-
TeHu@anra. 3T0 OwWio OH HamConee ecTeCTBeHHHM 0o0oCumeHHeM Te-
dpenm 1 Ha ciayuall ANEpHHX CHI.

6) Temeph: Ham OCTAJIOCH HCIHTATSH Hedtﬁxon.mme YCJOBHA Te-
opeMd 5 Ha mene, T.e. HONCTABATH TyNa Kakue-HUCYNH pPeayHCTH-
YeCKHe MOTeHUMANH, NONOTHAHHHE K MAHHHM HYRJIOH-HYKJOHHOTO
paccesnmd.

Noremmany, Hcnois3oBaiHHe Pudasenro ® CanosiM B Tadi.
JeKim? 3, OWIH MNONOTHAMH TOABKO K HM3KOOHEpreTHdecroft o0aa-
CTH paccefHus, B HEX NPHCYTCTBYeT TOJEKO V31 H VI'; . Jer-

Ye BCETO HONOAL30BATE cielcTBme 3-a K Teopeme 5, T.e, YCJOBHA
o=

Vainredr<o  SVsiridr<o o

0

lxA BeeX 8THX moTeHmuano yexosus (54) He BHIONHADTCH, 9TO
03HayaeT OTCYTCTBHE HACHUEHHA M MOTOMYy 9HeDIHA NOJXHA DacTE
KaK ksanpar wmesa vacran (mpu N=°). B radmme radmonaerca
pocT THOA A/ 5:' . JT0, DO-BHIEMOMY, O3HAYAEeT, YTO WMCJO Hac-
THI] HENOCTATOYHO BEJHKO, YTOOH BHIOJHAJNCA ACHMOTOTHIECKHR 3a-
KoH ﬂ/ 2‘ XapaxTepHo, 9TO ¢ YBeJHYEHHEM KOpPA HAYANO ACHMOTO-
TidecKoff oOmacTH, rIe 3aKOH ﬂ/ 2 cnpaBefuB, OTONBMIaeTCH,
KaK 3To ¥ cJjejyeT OEENATH; Oepexol OT HeHACHAkUero noTeH-
IMara X HacHljaoueMy MOXeT OPOMCXOLMTE 38 CUET HEe3HAYMTEEHOTO
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HE3ueEeHENA GODME HDOTEHIMANA, HCHO, YTO LIS KaxNoro EOHEYHOTIO
N HSMeHeHEs SHEDPIuH OyneT HEYTORHO MAnuM, ONHAKO B ACHMOTO-
rwaeckom mpeneze A/~ 2 wu moxyvaem mpe TamoM sepexome Ka-
racTpofvecKoe HMSMeHeHWe He TOJBRO BeJMINHH, HO naxe ¥ fyHE-
meomesHol saswcumocts sreprmx ot A/ . Tpaxrmveckm sto wozer
IOCTEIaThCH 3a cueT CIBETA acEMOTOTEYSCEOR o0nacTH B CTODOHY
GONBIEX /V o0 Mepe OpPHCIEEREHHS DOTEHIEANA E Hacwuapmed fpopwe.
PaccmMoTpEM Temeps HOTEHIEANH C MATKEM KOpDOM, BBeleHHHE
B padorax Ajmana ® Tamra /I6/, zexms 3 m Bomxoma /7/, neg--
mea 3, a Taxme YakxenGpofixa m Afiremaliepa /II/. Bce oHm ymevT
BUJl CYUepHO3WIMM moTeHimanos laycca, OnEH ¥3 KOTODHX OPTAJKE-
BapM{ B NONOTHAEH K (fa3aM HYKJOH-HYKJIOHHOMO pPACCeAHHA B LO-
BoJbHO CoJspmoff oliacTE sHeprwit. UMraTesw OpelninaraeTcs DOBE—
PETH, YEOBJETBODANT JIH STE HNOTEHIHANH YCJAORHAM HACHIEHET.
' lloTeHIMams ¢ TBEpAMM KODOM, THOA HOTeHIE~Jxa XaMamH-/XCH-
- CTOHA, pasyMeeTcs munnemnﬁmr JCJIOBMAM HACHUEHHES, ONHAKO
nocjeLEee BpeMA Bce CoJbMee BHMMAHME HATHRADT [ODEBJEKATh De-
IMCTHYECEHe IOTEeHIMANH ¢ MATKEM KODOM H 3aBW~fufe OT CKOpO-
CTH, TaEk Hasupaemue moTeHmmaad OBEP, Hampumep . noTeHIHMAIH
Bpafisga-CroTra, YTOOH BHACHATE, YONOBJETEODAL™ M OHE yCHOBESM
HACHIEHHA, MH NOJXHH OCOCIMTE NOJyYeHHHE Hesox yYeopeMH HA CJy-
gaft CHX, 32BHCANMX OT CKODOCTH. IJT0 o0oOWeide ele He OPOH3BELS-
HO, padoTa B 3TOM H&ﬁpan.ném nenaeTcs. Ha;nﬂeu, B LOCL2THEE
BpeMs BECHMA UACTO B DACYeTAX TPEXHYRJIOHHHX, & TAKKe H MHOTO-
HYRJIOHHHX CHCTEM MCUONBE3IYDT HEJOKAIBHHE CeNATL = @ :ing Lou. T=
MEaH , o coveratme JIOK&JIBROTO HOTeH Wana ¢ cenapadelbHuM
OTTAKMBAREEM HA MAJHX paccwm (Kepman # np. /12/).
[lorATHO, HACKOJBKO BAXHO NPk 5TUM HCHONB3CB&TH YCJ “MHE
HACHNEGRAR M OTOMPATH TOJBKO TAKHE JIOTEHUMSNE, KOTODHE ,‘ﬁﬂ‘!-‘



JAETHODADT SYEM YCACBHAM. ODHARO yCAOBHA HACHEHHA IJIA HeJORAIE- -
HHX LCTEHI4&N0B JIO CHX OOp EHe n&upu;nzpunannx/.

Ocraercsa eue CR838TH O MHOTOYACTEYHHUX H HyJOHOBCEEX CN-
Jax B gupax. O0oCmeHEme OOMyYEeHHHX TeopeM Ha cJydafi MEHOIOvYac-
TEYHHX CHEI NPOM3BONHTCA HENOCPONCTBEHHO H cocrnérﬁrnrnmne
aHalor® TeopeM 3 H 3-8 JerK0 MOIYT OHTHh copmyirapopasH. Onma-
KO, MNOCKOJBKY MH He 3HaeM OPARTHYECKH BEJNYMHH MHOI'OYACTHYHHX
CHJ E Iaxe He 3HAeM crnocola UX SKCIeDEMEHTANBLHOIO OCHADYEEHEA,
a c Ipyroft cTOpPOHH, IOCKOJBKY HacHmeHHe MOXHO o0ecHeddTs C
OOMOMBED ONHMX TOJBKO DapHHX B3amMOoledCTBHI, BpDAL JE CTOHT OC-
TAHAJMBATLCA HA 2TOM Bompoce mojipolHee.

KynosopckEe CHMH B ANPAX EIpanT BAKHYD DOJE IS TAXKENHX
Allep ® OHH, pasyueeTcd, CHIBHO yMEHRNADT 3HEDIHD CBASH, OIHA=-
KO BOODOC HaCHUEHHs CBA3ZAH HE TOJBKO C peajNbHHMH ANDaME, HEMED-
M¥MHE OPOTOHH, HO TAKEE H ¢ CYyUSCTBOBAHHEM HEeHTDOHHOR MATEDHH.
Tpynso npe#crannri cefe CHTyamun, KOI'Aa HACHUEHEEe CHJI B Afpax
ofecneuuBatock OH 38 CYET KYJOHOBCKEX CHJI - 3TO MOIJIO OH OHTH
OpE OTTAJNKHBAKUEM HJM HacHIanieMm ‘/rsa '} M/II’ HO HeHaCHIan-
umxv 31 B VIS' OnHaxo B aTOM caydae KyJOH HaYEHAeT MIDaTh
POJb TOJNBKO ILIA ﬂ/** 103 B IO“, T.e., B 0GNACTE Iajexod or

pPeansHHX AHep.

X/ *B HacToAmee BpeMd HeOGXONEMHE YCJOBHMA HACHNGHER CHOPMYyIH=
pOB&HH LJA HEJOKANBHHX [OTEHIMAJOB, 8 TAKRe JOKANBHHX CHH-
rynapusx norermanos ( F.Calegeno, Yu A Simeonov, 2eit.

Uuove€.4, 219 (I970)). Kpome Toro, mOTEHIMANH 3EBHCANME OT CKO-
POCTHE NOJEHH YIOBJETBODATH BECEM2 OTDAHWYRTENEHHM YCJOBEAM
nonomureistocti ( F (alogono, Yu A.Simonas, Plgs koo € 35, -
881 (I970)). B pesyipraTe NpHMEHEHMS STHX YCJCBHE ORASANOCH,
9TO HM ONHA ¥3 CYWECTBYOUMX MOReael He ABiAdeTcH HpueMIeMOfi]
B YACTHOCTH, HOOTEHIHMAN Iamaéu—ﬁxﬂﬂc?oﬂa H ero MonpfuKalps
OpUBOAAT K Oe3NQUHOMY CIEKTDY yXe B 3alaue KOHeYHOIo 9HC/A

HyKJIOHOB™,



- 120~

HaroHer, HECROJBKO 3aMevaHmil 0 DONH YCHAOBH) HACHUEHUA B
anepaofft fmsuke BooOme. M BEHNenH, 9TO cHCTeMA (EDMHEOHOB CO
CKONE YyTONHO cneCHM YHCTHM OpHTAXeHieM HecTadmibHa. I[losTomy
OpMMeHEHMEe MHOTOYacTHYHOR TeopHH Bo3MyuneHHil bere-I'oancroyHa
(2 moGoft Gopms Teopum BoaMymemuit) 3zeck HeBosMoEHO. Komnan-
CHEpyDmAad CHCTEMA He HMMeeT HHKaKoi IpamEuH fepmA (,Pp H ee
OONCAHAE® B TepMHHAX ONHOYACTHYHHX (yHRUME I'pnHA B KBA3SHYACTHI]
OeccMHCIeHHO. MexOy TeM B B MHOTOYACTHYHOM TEODHE BO3MyUleHHR
H B Merole pyErumii I'puHA BOODOC O HACHUEHWH HUKAKMX HE BXOHUT
- 00a STH MeTONA HeYYBCTBHETEJbHH K YCIOBHAM Hacuuexus. Kaxer—
cH NOBOJBHO OYEBHIHHM, 9YTO CBoMCTBA OCHOBHOTO COCTOAHHA dep—
MHOHOB CYUWECTBEHHO 38BHCAT OT BHNA ANEPHHX CUJI M, B 9acTHO-
CTH, OT TOro, YEOBJETBODADT JH OHH YCJAOBUAM HACHUECHWA HJH
HET, T.e. YCJOBHA HACHUEHMA NOKHH (ODMANEHO BXONHTEH B 24BH-
" CHMOCTH SHEPIMH OCHOBHOI'O COCTOAHMA OT A/ ¥ B pacnpelneJelne
. 00 HMIOYyJhCAM OTHEJNBHHX YACTHI] B OCHOBHOM cocToAHMH,., To49HO Tak
Xe H COeKTD BO3CYARLEHHHX COCTOSAHMI 34BHCHT OT CBOMCTE OCHOB-
HOT'O, K&K 9TO MH 3HAEM H3 [OpHMepa CBEepXTeKyd4dX CHCTeM, a CJe-
. IOBaTeJEHO H OT KOHKDEeTHOI'O BHMA AAEDHHX CHJ, B OTJMYKE OT
TOro, 9T0 OUHYHO OpexmoJaraercda B MeTone KsaswuacTaly (reopun
depiE-EEIKOCTE) . B HacTosAmee BpeMA CYWeCTBYET eNAHCTBEHHAR
TeopHA, NHTAMlaACA OOBACHHTH CBOJCTBA OCHOBHHX COCTOAHWMII ARAD
mpr A/ & omuospemenso YYETHBAOIAA OTTAIKIBAHRE HA MAJHX
paccTOAHHAX - 5T0 TeopuA bere-bpakuepa. OmHako He BHIHO, Ka-
EEM 00pasoM B 9TOif TeopHH YYMTHBAKNTCA YCJOBHA HACHUEHHA,

lpexne ueM mepeliT® X IPABUTAIMOHHHM CHJAM, MH OCTAHOBMM—
CH ele Ha HeROTOpDOM YJYINeEMH M3JOXEHHHX Des3yJbTaToB. TeopeMH
3, 3-a, 4 ¥ 5 npr Bceit cBoelt CTPOTOCTHE H HpocTOTe OGJANAnT
CASNYNWHME HemOoCTATKAaME, KOTOpHE, BEDOATHO, MOXHO CHATH B Ca-
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MOM oCmeM BEIe. Bo-lepBEX, B TeopeMax MH NONKHH OHIR HONE30—
BATECHA TONBRO HECHHIYIADHHMA B HyJe nnwema.nmx" ; BO=BTO-
PHX, B HEOOXOIHMHX jc.nn:unax HacHMeHHA IJAd HeHASHIADUHX Oo-
rexmmanos uy Koxxms cwm macats E.<CWV2, (> 0x mo-
crofnHas C ocrasanack HeompeneneHso#. M MOEeM CHATH 3TH OI—
paHAdeHHA, BCIM BOCHOAL3yeMCS MeTonoM K-rapMoREKR Lig  ada .
Onpaxo sameHyTHe GopMyiH MOTYT OWTE HOJYYeHH TOJBKO IR Bose-
9acTHl, WiE DONEIMAHOBCKEX YACTHI, B cjiy4ae (epMHOHOB I'DAHEIA
Ii.lm SHEPIWH CBEepXy yCTAaHABJIHBAETCHA C OOMOUED TAO0JHI] B3 pacoTH
/4/, nexmma 3, Mu cdopMyimpyeM ceffuac HECKOABKO pe3yIBTATOB,
NOJIy9eHHHX B padoTe ;"Iaf'“":. :
| Teopema 6. Ecam norexmuan V(f") npe * = 0 orpaEmyeH
CHH3Y, TO 9HEpIMZ OCHOBHOI'0 COCTOAHHMA CHCTEMH N Gosonos
I OOJBUMAHOBCKEX YACTHI yIOBJIETBODAET HEDABEHCTBY:

Ey{‘ifﬂﬂf s WP (55)

rue

A ‘-“-%.- [ IJHU 3 V(Xy}} (56)

x/ Cu. (pmeoByw) CHOCKY H& CTP.R5.

xx/ 3amMkHyTHe PopMyJH B Ipenene ,V-.'- o< [nosyieHH B HACTOAUE8
BpeMd ® IJIA (JepMUOHOB METOLOM IHIeDPCpePHYeCKUX Oy KRR ;'
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TDABATALMOHHOTO NaBJICHHS ¥ MONET BOSHEXHYTH Koananc. MoxHo
crporo morasars /I4/, uro rammasrommaH (75) He orpaHEvYeH CHM=-
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JoLHOM cOcTOAHEN. Takoi SipeKT BO3HMKAeT, Hampumep, IJIA GesHX
KADJMKOE . Dlgﬁam cucrems ¢ A/ > M- CYUECTBYNT. 3TO BOSMOXHO
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TAIMOHHOMY KOJUIANCY . J.lpj'rne 3pfeKTH, KOTODHE MH He NOpHHMMAJE
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