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BBEIEHUWUE

Teopusi MPUCANKEHINX METOXOB DPEUEHMA pPa3NM4HBX MarTeMaThHuec-
KUX 3a7au, B TOM 4uCjie U €€ BaxHaf uacth — TEOPUA [POSKIVOHHHX
METOZLOB, B HACTOflEEe BDEMs ABIAGTCA ONHAM 43 HAUG0NEe MHTEHCUB-
HO pa3BMBaNLUXCA paszenos (yHHOMOHANBHOTO aHannsa. Teopusa npu-
6NMKEHHEX METONOB BechMa oGuupHa. CO MHOTMMM De3ynnTaTamy 3Tol
TEODMM # DASIMYHEMM €€ MNPUMEHEHMAMH MOXHO OSHAKOMATEBCH, HANDH =
uep, no kuuraM (I - 4.

Vccneznonauua [0 U3yuelunn 4 paspadorTHe NPOSKUMOHHHX METOZO0B
BocxonAT eue K H.M.Kpwnosy, M.B.Kemmsury u I'.H.IleTposy.

MocnenHue ABA AECATUNETUA AMM 3aHUMAJNUCH MHOT'ME yUSHHE, B
poM uucne X.JM.JMuonc, C.Ji.CoGonem, ®.Gpayzep, M.A.KpacHOCenbCKuit,
C.T.MuxmuH, P.Bapra, W.BaGyuxa, X.[.0Cen u zpyrue. Unrepec K Ipo-
SROMOHHHM METOJaM OnpeenAeTr He TONLKO TA pONb, KOTOPYW OHM UDI-—
paT B BHYMUCIKTENEHON NDPAKTHKE, HO U TOT GaKT, 4Yro ¢ HUX NOMOUBKH
yZal0ch NOJNyuYUTH TEODEMH CYUECCTBOBAHMA DEWSHUA ANA WAPOKMX HJAC-
COB 3473y MaTeMaTUdecKoi du3uxu, [[puMepoM NOCHSLHET'O MOI'YT ClIy-
EATE W3BECTHHe padorH Lpayzepa, Bumura ¥ MUHTH B TeOPUH MOHOTOH-
HHX 0feparopos.

B pa3iMyuHHX NPUIOKSHUAX MATEMATUKNM 4acTO BCTPEYANTCH nuHe -
HHE 3a7ayM Ha CHNEKTDpe, AMAA KOTOPHX XapaKTEPHO HAJNWU4e OCOOHX pe-—
HeHUi ¥ HenuHelinHe 3anavyl, ONUCHBaWWNE SIBIEHUE Das3BETBNCHUA DE-
weHnii. B 3TUX CAyYaAX BHYNCHUTEJABHHE NOTPEWHOCTH 1 NOT'PeUHOCTH
MpuCIAXEHHOTO METOZA MOTYT HPUBECTH K UCKAMEHUO CTPYKTYpPH pele-
HUiA B OKPECTHOCTM OCOGO/ TOUKYM K NMPOEKUUOHHAA CXeMa MOXET OKa-~

3aTBCA HEYCTOUNBO ¢ BHYNMCHUTEJIBHONW TOUKM 3PEHKA.
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Pa3BUTHE TSODMI HEKeDISNTHHX (geycroliuiinux) 3a134,007uUecT~
pnennoe A, THXOHOBEM, 2.i.JJaBDERTLEBHM, oo HBaoBUM B MHOTMMUY
APYT UM YUGHHMY, MOCTABIIIO BOOOOC O paspadorie MEeTOAOD pery AAPH-
3alpyu MPOEKINOHHLX CXEM B yHOM/AHY THX BHUG oco0HX cHTyauuax, 4TO
MO3BOAUN0 O CYHGCTBEHHO OJACUNDHTE chepy AedcTBUf KaK o0mux IpH-
SN GSHHEX, TaK @ MPOEKIMOUIHX MCTOA0B.

Hacrosilas pacdora MOCHIIeHa UBYHICHUIO, paspadorxe U TEODPETH-
yecKoOMy OGOCHOBAHMUD ONHOTC 13 BO3MOKHLY BApMANTOB peajinsaliit
MDOEKUICHENX METOAOB odnero  Kag ANA JTNHEMHHX 3ana4 Ha CIIEKTDE,
calt 1 I HelkHEHHX 3alad, onucHBaINX SBJIEHNe DPAa3BETBICHNAT
peueHnsi., KpoMe TOTO, HGND naGoTH COCTOMAA B YTOUHEHM] HEKOTODPHX
M3BECTHUX DE3yNbTaTOR, HNUMYyUCIILX APYTUMU MOAXORAMH K MDCEKINOH-
HHM METOZAM 1 UX nHTepnpeTanud ¢ TOURH 3peind NPeANoREHHOTO Ba~
prasTa.

TuccepralinoHiasn paoora COCTORT 43 1Hacrodilero ppeeHusd U 4e-—
THpPEeX TI'JaB nozpasjiefeHHnX Hd raparpaqs .

Bpelehne, B OCHOBIOM, UMEET LGJIBU 8T KPAaTHM{E 0030p OCHOBHHX
De3yNLETaTOB PACCTH U yorai0ENTh MX CBI3B C JH6 ¥3BECTHHMYA PE3YIE~
TaTaMp ZIPyrAX asToOpPO3.

Tnapa I, HocAwas HA3BALKUG "igKoTOpLUE BOMNDOCH JyHKUMOHANBHOTO
anaznusza', ABRACTCHA penomorarensioid. B § I.1 paceMar pUEanICA HEKO-
TOpUE BOMPOCH anmpoKcnHManii SaHaxORa MMpOCTPaHCTRA C NOMOWBH IMOCIE=
ZOBATEABHOCTY G8HAXOBHX pPOCTPAHCTB, [PHHAXISHATLME B.A,TpeHOTMHY
[11]: onpenexnsercs T —cxom:KocTh 278NenTOB (ONpeieneHue I.I.1) ,
BHBONUTCA HEOOGX0AMMO0E 1 AOCTATOYHOC ycioB#e 6XNECTBEHHOCTH T -
npezena i jaercs IBa criocota peanusanuit onepaTopa T .Hazo or-
MeTUTH, 4T0 aHaloTUHNHE N Sau3KMe K Hell BUAH CXOZMMOCTH pac-—
CMATPUBANUCE M ADYTMMI aBTOPAMH, HanmpumMep, [1eTPUULUHEM U Bpayzne-

poM -"MPOCKUNOHHAT CXOZMHUOCT B [20],[251, OGeHoM — "“AucKpeTHAfl
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cxozumocTs" [ 51.

B § I.2 zaapTca Onpeieleiinn MPUOIAKCHHEX CXEM U NpPUCIMKGHHHX
zanay (oupeacneHua I.2.1 - I.2.3) 1 OpUBOZMTCS HEKOTOPLE YCHORAA
0GpaTUMOCTH NPUCINHEHHOTO ONCpaTopa (teopems I.2.I u I1.2.2).

§ I.3 nocsauaercd HeNMHE HILM OnlepaTopaM. 3ZECh NPUBOZATCA
onpereleHUA HeCKONBKUX DUAOB MOHOTOHHOCTM 4 HENPOPHBHOCTH HENA-
HeilHHX OTepaTopoB, & Tak#e NeMMa bpayzepa u Quryepexno 121 (seu-
Ma I.3.I), KOTOpas OyAGT WIPATH BAXUYKW PONL MpM M3YHEHUH He JIHE fi—
HEIX TIPOEKIUMOHHHX CXEM.

B rmape 2 usyuaercHd INPOCKUMOHIAA CXeMa Anf JYHE HHHX yPABHE—
Huit, fpeanaraercst CUCTEMA OCHOBHEIX onpezeNeruit, cocroauan u3 yo-
JOBUA aMnpoOKCHMAlLMM ¥ yCAOBAA yCTOHYMBOCTH, K3 KOTOPOil Henocpex—
CTEEHHO CHIEAYET CXOAUMOCTE IIPOGKUMOHNION CXEME. Hazo OTMETUTH,UYTO
Pakue CHCTEMH TOIBKO IJIA DA3HOCTHHX CXEM paccMaTpuBaauch n usyua-
JKCH MHODMMU aBTopamh, Hampumep, A.Q.PUINITOBHM (171, 0O.0.JaxcoM
[8], B.C. PaGenskum [I8] u mpyruu.

B § 2.1 paccmarpuBaercs alNpPOKCAMALUA nuHelHoro oneparopa ¢
[IOMOUbBK [OCAELOBATENHLHOCTM JHUHEHHHX OmepaTopoB (ycuosne annpoxcu-
Mauuu) M [PUBOZUTCH NPUMED PaJePKUHCKOR aNnnpoOKCUMaILHK anddeped -
[IKaJBHOT0 CaMOCONpPAXEHHOrO Oneparopa. 376CH ¥& NPOBOZMTCHA aHAJIMUS
SaBUCUMOCTH CKOPOCTM CXOAUMOCTM NPOEKLMOHHOM CXGMH OT TAAAKOCTH
peleHUsA TOUYHOTO ypaBHEHU: (reopeMa I.I.2).

B § 2.2 onperenseTca U U3y4aeTCA yCIOBUS ycTofynsocTyt Npu-
GhnxeHHol cxeMy (ompejericHue 2.2.1) ¥ NpUBOAATCA HEKOTODHE 10 -
CTATOUHHE YCHOBMA A UX BHIONHEHUA KAK B rUALO6PTOBHX, TaK ¥ B
GaHAXOBHX NPOCTDAHCTEAX (MeMMH 2.2.2 X 2.2.3, TeopeMn 2,2.1 M
2.242)

B § 2.3 moxasuBaeTcA OCHOBIAS TE€OpeMa O T - cxozuMocTy NpU-
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OIMKEHHHX CXeM ANA JAMHEHUHHX ¥y pabHeHuit

Rx -y

rze oneparop St (MO¥et® CHTH HeOTpaHWYEHHHM) AeilicTayeT U3 GaHa~
X0Ba APOCTpPaHCTBA X B Ganaxoso I1pOCT PAaHCTHO Y (reopema 2.3.1).
KpoMe TOro, 3ZeCh ¥e ZOKA3HBACTCHA pasnuyue TEOPEMH ANA CXOZMMOCTH
TANSPKUBCKUX CXeM, KOTOpDHE IOJYyYeHH BapbUDPOBAHMEM IOCTaTOYHHX
ycnosult, o6ecnevyuBapUUX BHIIOJNHEHWE IallePKMHCKOR aNIDOKCUMAIUM K
YCTOHYMBOCTH CXEMH, [IPUBEREHHHX B NEDPBHX ZBYX naparpadax HacTof-
wep riaasH.

B § 2.4 #ayvaercs rajepKMHCKAA cXeMa ANA NMHEHHHX ypaBHEHHiH
¢ MaluM BEUECTBCHHHM napaMerpoM A

I'masa 3 LEIUKOM IIOCBAWASTCA HEJUHE{HOH TEODHH NPOEKLMOHHHX
CXEM.

B § 3.1 naorcs ONpefieNleHNA alNpPOKCUMALUAN HENMHEUHHX oneparo-
POB i yCTOKUMBOCTH MPOGKUMOHHHX cxeM (onpezeneHns 3,1.I-3.I.3) #
IepeHOCHUTCA OCHOBHAA Teopema o T - cxozumocTs Ha HeMuEeHHHH
ciayvaid (reopema 3.I1.I). 37ech ¥e BCE pe3yNBTATH 3TOT'0 naparpada
WANOCTPHPYNTCA HA NpuMepe HeauHefHOf KpaeBoi 3azadn.

B § 3.2 paccMmarpupaercs lallepKMHCKAsA cXeMa AAs ypasHeHuft ¢
MOQHOTOHEHEMM onepaTopamMu. N3naranrcA HEKOTODHE HM3BECTHHE (PAKTH ¢
TOYKW 3PEHUA BBEAGHHHX B § 3.1 NOHATHUM U MNOKABHBANTCH KAK HEKOTO-
pie pesyasrard Bpaymepa [20], [24] u Nerpmumma [22],[23], [24] o
CXOZMMOGCTH IaNIeDKUHCKUX CXEeM JANA ypaBHEHUA C HeNMHeUHHMM onepaTo-
PaMi CBA3AHN ¢ NPEANOKCHHOHU MHTepnperaiuefl NpUOINESHHHX METONOB
(TeopeMEl 3.2.6 - 3.2.8).

B § 3.3 paccMaTpuBaeTCA 33jaua OTHCKAHMA HEABHHX OMepaTopos

F(x\‘a\ =( )



r7le oneparop F3 NEeHCTBYCT U3 NPOM=BEACHHs 0alaXOBHX MPOCTPARCTB
)(,%fj B GAHAXO0BO IPOCTPaAHCTBO Ez , B IpEANONOKEHUAX, UYTO TEO-—

peMa 0 HEefBHHX ONeparopax A TOYHO} 3a734yN TpuMeHuMa, a AJIA Opi-
6nMKEeHHOl 3a7auy He uMeeT MecTa. B YCHOnusaX TEODEMH 3.3,1 IOKa3u-
BAETCH CYUECTBOBaHME NPUCGNMEEHHOTO DPEUEHUA M 6T0 T -CX0AMMOCT B

K TOYHOMY.

B § 3.4 paccMaTpuBaeTCd YacTHHH ciayuaii 3amays § 3.3, HODAA
oneparop F  asanurnven, a ¥ =N - yyUCJOBO{i mapaMerp U MPUBOANT-
CA MJINCTPATUBHHIE NpuMep.

B r;ase 4 pesyAbTaTH TJaB 2 X 3 NEPEHOCATCH Ha cryvyail Hey -
CTOHUMBHX (HEKOPPEKTHHX) IDPUOIUKEIIHX CXEM.

O6uue uIem peryispusaunuy HeyCTOoHUNBHX ( HEKOPDOKTHHX) 3azay
npuHaznexar A H.Tuxonosy. B NoCHennue rozni ITH UAGH paszpadaTHBa-
NUCh ¥ NPAMEHANMCH ZJfA 3azay Teopuy BETBICHUA B.A.TpSHOTMHHM M
H.A.CuxopoBuM [42-44 ] . OnHaxo, pe3ynbTaTh yKasaHHHX aBTODPOB
HA MpPOEKLMOHHHE CXEMH HENOCDeACTBEHHO HE NEPEHOCATCH. Cnexya pa-
Gorau [12), [#2] npexmaraezce ABa TMNA PETyAAPU3ALNY [PUCTUBSHHHX
cxeM: peryidpusauus ¢ MOMOWBO CABUIG U PErynApM3anad o UCIIONB30-
panseM nemMu Himuzra.

B § 4.1 paccMaTpuBaerCa DPErynfpnaauus NpUCINKEHHHX CXEeM B
NWHeliHoM chnyuae. BBORATCA MNOHATHE B - HOPMAaNBHOTO pEUeHUa TOoY-
HOY 3azauM, ofoduapyee M3BECTHOE NOHATHE HODMAJBHOTO DELERUA ,
cTaduAK3UpyIUEero oneparopa U yCIoBusd cradunusaudu. OCHOBHOE pe-
3ynbpTaT Iroro naparpafa (Teopemd 4,7.1 nm 4.1.2) HaxoxzeHue YCAO~
BUA, NpM BHIOONHEHMM KOTODHX pelieHue DPETyNApN30BAHHOTO ApUGAN KOH~
HOI'0 ypaBHEHUf CXOZUTCA K €AMHCTBEHHOMY B - HODMANBHOMY pele-
HUO TOYHOHR 3azaudu.

B § 4.2 n3yyaeTcd HEKOPDSKTHAA IANEPKUHCKAA cxeMa AnfA AMHEl-
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HMX ypaBHEHMEl ¢ ONeparopoM, 3aBACAUUM OT Maloro napamerpa.

§ 4.3 TmoOCBAWLAETCA 331346 BHYNCTICHNA pelieHHU{l HONUHEAHHX
ypaBHOHM B OKPECTHOCTH TOYKH ouiyprauud B ciyuae,  KOrZa HAAU-
yse OwWMGOK BHUMCIEHMHA NPUBOAAT XK TOMy, HTO BO3MyUEHHOE (TpH-
6AREeHHOE) YpaBHEHMe B CKPECTHOCTH SToit TOUKM MOXOT Jake He
UMETH BEUECTBEHHMX peleHdl, XOTA TOYHOE YPaBHCHUS TaKue pele-
RUA UMEHT.

B.A. Tpesoruny # H.A. Cuzopony, coderas KOHEYHOMEPHHE TOHO-
ToTMyecKue, aiaredpaudeckue U npocreifune BapUAINOHHHE COOOpaHeHUs
MpyU MCCIHEeZO0BAHUM ¥ DaBHEHUsA pa3BeTBICHUA Ianydopa-lMugra YyZAaNOCHE
Z0CTATOYHO NpOCTO MOJYYUTH HE TOJIBKO ouue TEOpeMH O TOUKaX
6udypkauun, HO U jAaTh IpA ofnpeeeHHHX yCIOBUAX MpoCToif METOZ
Buqucneﬂuﬁ PNGBHNX YJCHOB ACMMNTOTYKM peuWeHMil B OKPECTHOCTH TOU-
KM Ondiy prauuu.

B § 4.3 paccMarpusaeTci peryJnApu3anua BHYMCAGHKA DIABHOTO
QNEeHA ACUMITOTMKM NDACIUKEHHOTO pelleHuA B OKDPOCTHOCTH TOUKM ON-
§ypraluy ¥ yCTAHABIUBAETCA 60 CXOAUMOCTD X PIABHOMY UNGHY acuMi-
POTMKM TOUHOTO pelieHuA. PesyapTaTH 3TOrO naparpada IONONHALT MC-—
cnenopanua H.A.Cuzmoposa u B.A. TpenoruHa.

BEuAY upe3MepHOil OCWMPHOCTHM TEMATUKYE MH HE cTapRaAy ceCe LENBH
[pUBECTM UCUE&pnHBaniuit CnucoKk JAUTEpaTypH, XOTA 6H o TEopuuM Mmpo-
eKIMOHHHX METOZOB, OAHAKO NOCTAPARMCE, O BO3MOKHOCTH, OTMETUTH
pce padoTH, OIU3KUE K HacTosuet padore.

OCcHOBHEHE pE3yABTATH JAUCCEpTalAH Oy GNMKOBAHH B pacoTax
[46 - 49 ] . OHu AONOXEHN HA WKOJNE MOJORHX YUESHHX, HOCBHMGHHOﬁ
70-netno akazeMuxa A.H. Tuxowosa ( r. Hapsa, 1977 r. ) # Ha

Bceconaioll KoupepeHUUU no ACHMITOTUYECKUM MeTOoZaM B TE6ODHU CHH~-
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Py NAPHO-BO3MYLEHHHX ypaBHernit ( r. Amma-Ara, I979 T. ) . Mo T8~
Me AWCCEDPTALMM CHEJAaHH AOKIaZH HA CEMUHAPE NO ONepaTOpHLM ¥ paB-
HEeHUAM MOCKOBCKOI'O SHEDPreTHUYGCKOTO MHCTUTYTA TNOA DPYKOBOZCTBOM
npod. VA JLyOMHCKOTO N Ha CceMuHape Mo (y HKIMOHANBHOMY aHAJNA3Y
MOCKOBCKOI'O MHCTMTYPa cTald M CIJIABOB I10Z PYyKOBOACTBOM Ipod.

B.A.TpeHOTHHA,
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T 1 ABA I. HEKOTOPUE BOIPOCH «YHKI{MOHAILHOTO AHATM3A

§ I.I. Annporcumauus 0anaxopa NPOCTPAHCTEA C [IOMOUEI0
NMOCNeOBAaTEALHOCT OQBAXOBHX [IPOCTPAHCTR .

T - cxonumocTs. PeannsanufA omeparopa |

[IlycTs X uexoinoe BehecTBEHI0e 6aHAXOBO NpPocTpaHCTBO. Pac-
CMOT pAM {X..X.m [0CNeA0BaTeIbHOCTE GaHAXOBHX NPOCTPAHCTH.
CBA3b Meiay MpOCTPAHCTBAMU 3TOil MOCJEeAOBATENBHOCTH i NPOCTPAH -

crgon X 3anazuM MOCDEACTBOM MOCHENA0BAaTENBHOCTH ONCPATOPOB
LT, ; T.e Z(X, Xn) - onuMOpOU3NMOB: ANA AROOro N
R{T.Y=Xn |, koropue GyZem HA3MBaTh ONEPATOPAMM AINDOKCAMALUM.
SIEMEHTH MpPOGTPAHCTE X w M GyZeM MCIIONB30BATH AV ANNDOKCH-
MaIlMK¥ SJEMEHTOB NPOCTPAHCTERA X . Bau3ocTh SMEMEHTA Xn€ X n
4 onemerTa e X MOXHO OLUEHMTH C FNOMOUBK 4MCZa \l'a:“-'-T‘nx\\x_‘.
PACCMOTDAM [IOCTEZ0BATENBHOCTE  {Xulmoy o en€ Kn.

Onpenenenve I.I.I. ByzeM ropopurh, 4YTO [HOCHEZOBATENIBHOCTD

{xal.., T - oxozurca K JNEMEHTYy X & X, ecan

o= Toxely — 0, n—oe

Jror GaKT OyZeM 3amUCHBATE TaK: ¢, L v Ipi n— o=

lipesen, onpezeNeHHH) TAKUM 0GDa3OM (MHOTZA GyAeM TOBOPUTH
v T - npezen™), poofme roBOpA, MOHET OHTB HE EARUHCTBCHHEHM.
NpusezeM npuMep. Ilycrs X = {* , a X, = {i . OneparopH
annpOKCMMaLUK T\ onpezenun Tak: Ana moGOTO x=(§l,¥,,,l"5,"'{,v'-)

NMOJIOXUM T.,'ac = (EZ\E;:E-.\ ) ”-Eh*s) .
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BoabMeM xo= (OLELES - B ). Torga wa= (ENED T R0

T- CXOIUTCA & Xo 4 HO, C APYI'OM CTOPOHH, 'xhl(u.,z;"” ;"“...}'::,...)
ANA ANGOI'C oA .

B paccMaTpuBacMoM fpumepe (ax? HESAUHCTBEHHOCTH T- npezena
CBMAETENBCTBYET O TOM, YTO [IPOCTPAHCTBAa Xn "nnroxo" anmpoKcH-
MUPYRT IPOCTDAKCTBO X .

Onpenesnenne I.I.2. byxseMm roBopuTh, UTO HODMH 3 X“ HeBHPO -

%eHH ,6CNM 13 DABEHCTHA ‘f;m:a ITaxll=0 cnemyer, yro = Q.
-
B TepMMHAX YCJAOBASA HEDHPOKLECHHOCTM HOPM NETKO NOMYYUTH Heol-
XOANMOE U JAOCTATOUHOE YCJOBUE EGAMHCTBEHHOCTH T - npeznena.

TeopeMa I.I.I. A eZAMHCTBEHHROCTH T -npejena HeQOXOIoUMO

# IOCTATOYHO, YTOGH HOpMH B X, OBl HEBHPOKAEHH.

Tokasareaberso. (flocTaToyHOCTh). JONyCTUM, UTC HEKOTOpaA I0-—

]
CEZOBATENBHOCTE { Xwln.s | - CXOANTCA K ABYM SJEMEHTAM X, M X,

us3 X . PaccMmoTpum

[T e, - To, s
T

& “'Tn'xx - X “x:' “'xn" nXg “xh——* 0\ N~ =2,
HO TOI'Jd W3 YCIOBMA HEBHUPOXAEHHOCTYM HODM NOIYyYaeM, 4YTO0 X,=X,-
(Heo6xomumocrs)., Iycrs T -~ nupezen eauncrseHeH. Torza ycno -
BUE f:_i:_: I T.xl =0 osuauaer, yro Taxe —L— O , HO,kpoMe
70r0, Taoe ——» 3 4, cileacBarTenbio, X =0Q.
Teopema ZOKa3aHa.

Onpenenenne I.I.3. DyaeM roBopuTh, 4YTO HOPMH B X w cornaco-

BaHH ¢ Hopmoit B X, eciu ANA JOGOTO xe X punonHAETCA

Lim B Taacly = ey

n - oo



- I3 =

BuGupad NMOAXOAAKMM 0CpasoM aMNNDPOKCHMUDYIWME NPOCTPANCTHA )(n
yagTO YAAeTCH ZOGUTHCA BHIONHEHMA YCJNOBUA COrACOBAHUA HODM.

jlerko nOKa3aTh, 4YTO K3 YCNOBUA COTNACOBAHUH HOPM BHTEHACT
HEBHPOKILEHHOCTH HOPM B Xw , 84 3HAUAT U EJAMHCTBEHHOCTH T-
- npezelna.

[IpuMBHAA Te #e PacCyHAeHUs, YTO U IpU A0KA3ATEABCTBE TEODE-
uyu BaHaxa - LiresHxaysa U yudTuBasg TOT (JAXT, YTO BHIOIHEHUE yCJIO-
BUA COrJIACOBAHHOCTH HOpPM 0GECNEYMBAET OrPAHKYEHHOCTE HOCAEA0BA -
remssocrd Hopw {0 Tuxll_., npu xamion xe X, MOXHO ZOKa-
34Th CHIPABERIMBOCTH Clenywleit TeOopeM:l.

Teopema I.I.2. Ecim Hoput B X, COTJAcOBaHH ¢ HOpMOA B X

T0 MOCNENOBATENBHOCTE HOPM {4 TwU8., pasHoMepHO orpanuueHa,
70 ecTh CYyWECTBYeT Takad Koncranra K2>O, yro \\Th\lx(x,msK.

3ameyaime I.I.I. W3 yciosusg COrJAcOBAHHOCTM HODM BHTEHAOT

PAKKE, UTO MDA KAKIOM n N(T.)=0 ¢ N(T.) - npocrpan -
CTBO HyJell ONEpaTOpOB 1w ) 3HAauMr 1w  MOHOMODPusM. Ho
Torga M3 TeopeMd Bamaxa ( cM. Hamp. [I4] ) ocueayer, uTO Cyue-
CTBYeT OTpDAHMUEHHHE OGpAaTHHf Tw & .

Bo BCOX HAUMX NMOCAGAYHUWX DAcCyKIEHWAX Mpeinonaraercd, 4To
YCIOBUE COrNIacoBAaHMA HOPM BHIONHAETCH.

lHOTZA OYeHD BAKHO HE TONBKO YCTAHOBATH JAKT | —-CXOZAMMO —
GTH NOCHenOoBATENBHOCTM {x.Y.oo, Kk xe X , HO U yKasar:
CKODOCTH 9TOHR CXOZUMOCTU. B CBA3M ¢ 3TuM OyZeM FOBODUTE, YTO
HOCHEOBATENBHOCTE  { X niwes | = CXOZUTCH K SIEMEHTY X

CO CKOpDOCTBO ok, , ECJH

hrew - Tox ly €

nxd, 2, .
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Ecny xe
I x. - Tuxlx.
{Xm " 2 X = 0 >
n - o ?“
roe $n > QO , vn=12,  vyucrosas NoclIen0BaTEIBHOCTH, TO HA30-

BEM TAKYD CXOZMMOCT® | —CXOZMMOCTED cO ckopocrsd O (®.).

IycTh Temepp X w - NOANPOCTDPAHCTBO GAHAXOBA MPOCTPAHCTBA
X, dim X, =n<+s=, @ Tn - IPOGKTOD HA HEM C YCIOBMEM, UTO
R(T.Y= X, . Coxpanaa 3 X. nopuyy X NpUXOZMM X UacTHOMY
cIyyan | ~ CXOZMMOCTH.

I¥CTH NMOCHEZOBATENBHOCTD  {XuYo.., Xn€ X Taxosa , uro
Vi xne Xu. T - cXomaMocTs L Xnlws K % O03Haya-
eT, YTO

“’xn-Tn’Iﬁ“x — 0,

o — oo

PagyMeeTcd, B o0ueM ciydyae #3 TOro, 4YT0 Cw T+ x ne cne-

IyeT, 4T0 X. — X . He TpyaHo, OifHAKO, NDUBECTH YCJAOBHUE,

00ecrneunBannee CXOAUMOCTE { scny. 7, E .
Onpegencuue I.I.4. Byznem ropopurTs, UYTO ¢ HBIAACTCHA T -
NpeAeNbHON TOYKOH NOCHEAOBATENBHOCTH [IOANDPOCTPAHCTS {th hey 9

8CIM Twae — X NP h — <o , a ecnn awdoe x e X  spufercs
T - npezempmolt Touxoit,ro mocmezmosarensHoc?s  § Kuywn.,  HASH-
BAaKT NpexensHo 1 -miothoit 3 X .

ol

Teopema I.I.3. Eciu mocnezosaTelbHOCTH NOZNPOCTPAHCTB {X..‘;,m

npenenspHo T -[J0THA B )< , TO NOHATUA T - CXOZMMOCTH X
CXOAUMOCTM II0 HOPME COBHANawNT. [OKa3aTeNbCTRO 3TOH TOOPOMH He
NpEeACTABIAST TPYZHOCTH.

fIpoexrop Th MOoXeT OLTBH peanmsoBad cJAeAyvunM odpasoM. BuGepem
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s w
B )( JMHEHY0 HE3aBUCUMYID CHCTEMy 3JIEMEHTOR bl . 00o-
k) . e *
apaunyM vepes 1 ¥;Y ., OHOPTOTOHANBHYO It HEA CUCTEMY sz X 4

ODONOXHAM AJHA JKNGOro ﬁ:e;><

"
Th&:' > ("x\E.‘)\'PL .

s 1

[lo aHaJNOTMKM ¢ pAZaMi QYPBC YuchHa (X, . 7 » MOANHOM Tl\oc |

GopManBHuA paAA 5 <x,%.7¢, OyZeM HasuBarb, COOTBETCTBOHHO, Ko9(~-
=T
dunMeHTaMu, IOJNUHOMOM K DAXOM TFaneprkyHa - Qypbe 27AeMeHTa X IO

o3 s
GMOPTOrOHANBHON Nape CUcreM {‘P;\;:k 51 { Esx;:x i
Ha mpakTuMke NpUXORUTCA paccMarpupaTh K Gonee o6muli cuyvya#h ,
KOrAa cucTeMH {9\, # {Y¥;},., He OuoproroHambi, a JuMub

yZ0BAETBOPANT Y CJOBMIO

det [ Loy | + 0,

\.53 LI213|.”JH'

MOCKONIBKY NOCTPOEHMe CHOPTOroHaiBHHX CUCTEM - 337aua mpocras Te-
OPETHUECKN, ABIAETCH AOBOJNLHO TPYZAHOH C BHUUCIUTSIBHON TOUKM
3pEHUA,

Bonpoc @ TOM, ANA KAaKMX X pazn laaepxinHa - Qypee AAA X
cxozuTcHd K o ( MHAYUe, KaKne X ABIAOCLCH T - npezeTbHH-
MM TOYKAMWA) DEWAeTCHA MO CBOGMY AJA Kaxnoi GUOPTOrOHANBHON MNapH
CUCTEM, I10POXIANWUX TTPOEKTOPD 'Tn . lHor7za OnBAeT BAXHO OLEGHUTD
CKODPOCTE CTPEMISHUA T.x K o . OGHUHO Hy®HAF CKOpOCTH 00e-
creyuBaeTcsd JOCTATOYHOW IPIAZKOCTBN XX .

Hanpumep, ecau ><=\4 PUNBOEPTORC MPOCTPanGCTBO, TO MOXHO

BHOpaTh OPTOHOPMIDOBAHHYR CHCPEMY {‘?;E;TL , TOrza Ta -
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« _*.‘_‘
~ OpTONpPOEKTOD, Tr=T, n T.x = 2 (¢, . & pamer -
-
CTBO

ol

z 5 ' 2
“I"Thil:“ = (X))
SR |
[N
BeYeT 33 cOO00i NMOJNHOTY CHCTEMH {‘Q;Efjt u cxonuMOCTBTLx

K xX.
TaxuM 06pasoM, CXOLMMOCTH ln® —+ X , Wv— o2  CBOZUICA

K BONpOCY O NOpfAzKe yOuBaHusa koadduuueHros I'alepruHa - ¢ypre.

§ I.2. [IpuGHUXEHHHE CXEMH ¥ NPUCTUKOHHLE 33ZAUM.
HexoTopHe YCHOBUA OCPATAMOCTH HMPUCIUEEHHOTO

oreparopa

PaccMOTpUM ypapHerue

fx = Yy (I.2.T)

rze ONepaTop £  gofiersyer us GaHaxosa NpOCTpPAHCTHA X B
0aHax0BO NpPOCTpPAHCTEBO Y . 3o ypaBHeHUe MH OyZ6eM Ha3HBaTk
TOYHHM ypapHeHnues ( TOUHOU 3azauei ). Ero peuweHue x OyZAeM
H&3HBATh TOYHHM DELEHUEM.

Onpezenenue I.2,I. Byzaes rosopurs, 4YTO 33alaHa NIPUONMECHHAR

cxeMa pemeHud TodHoi 3azauu (I.2.I), ecinu RaHH NOCJI6A0BATONBHO-
-l o
oTM GaHaXOBHX MpocTPAdCTB  { Xmlwe, 7 IV, - amnpoxcuun-

pybuMe IIpOCTpPaHGTBA X u ) , u nociexoBaTENBHOCTH 3MOMODHH-



N
'y
N
3
|
|
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amos ( oneparopos ammpoxcumamumu ) { T, 5., ]T:;)(_.Xh
{T:‘Ir\-:a.) T: Y —J. . puGrnEeHUY cxemMy OyzeM 0003Ha-

YaTh TaK:

(’U‘A; P, LT, Ty (1.2.2)

Mycrs ans peweHua 3azaun (I.2.1) ZaHa NpuOnKuKeHHAA CXEMa

(I.2.2). Torza TOYHOE YpPABHEHUAE 3AMEHACTCH CIGZYKUNM ypaBHEHUEM

ﬁh'xh = 3 y (102-3)

oY

rze OnepaTopH j)rh AeHCTBYNT U3 Xh B U“ M B KAaKOM-=TO CMHCIHAE
alNpoOKCUMUPYOT ONEpPaTop J , @ Y, - QMKCMDOBAHHHE 3J6MEHTH
IPOCTPAHCTB  Jw .

Ypasuenue (I.2.3) OyZeM HasHBATH NPUCAUKSHHHM ypPaBHEHNSM
(mpuCnuEeHioil 3azaveil), a ero pelieHUe X.< Xa T pu G XS HHEM
pelieHueN.

B npuioxeHMAX Haudolnee Ba®eH cuyvaid, Koraa X.\ U \j.\-noneu-—
HOMODHHE NOZNPOCTPAHCTEA [POCTPAHCTE X u J .

Onpegenerue I.2.2. llycrs Ko Jn KOHGUHOMEDHHE TNOANPOCT-

paHCTHE NPOCTPAHCTH X un Y . [Ipnuen ZiIA MNOOP0 Y Olﬂmxh‘climjn.
OnepaTopH ANNPOKCAMANUM T # Te - NPOEKTOPH TaKue, YTO T X2Xa
# ToY =Y, . B srom cryuae npucaunmeHHyD cxexy (I.2.2) OyaeM
HA3HBATH NMPOSKUMOHHOH cXemoil, a 3azawy (I.2.3) - npuCauxeHHOH
POEKUMOHHOU 3anaved.

OzZHOJ M3 BAKHWX peaXusaunii NPOEGKHUOHHHX CXeM ABAACTCA ralep-
KMHCKaf cXemMa.

Onpenenenue I.2.3. [IpoeXUNOHRasg cxema ({Xh\,l\.k.,]l,i'?;\s,lr\‘:k)

1
Ha3HBaeTcAd TralepKUHCKOR cXeMoif, 6cAl NPOSKTODH T, : K — Xn
“M

"\

\t?b
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u T .Y — Y. onpezeineHH CIEZYOHIH 06pa3oM: IAA JOCHX xe X
mye , T'e u T.y sABIsorca nomnxoMamm Fajepkura - dypBe
10 34paHee BHODAHHHM GHOPTOrOHAJBHHM napaM CHcTeM U3 X u X*
a2 Y u 3! coorBeTCTBEHHO.-

Mpubnuxentas NPOEKNMOHHAA 3ajava Ha3HBAETCH IaJIePKUHCKOR 33—
nauelt, eciu 3a ONEepaTOpH A, [DUHATH CYKeHUA 011epaTcpoB Tu K
ua Xw , TO €CTH ﬁhirnfﬁ\xn

Ec# MpUHATH, YTO LAA IHGOTO w T, = | (romtecraennnii onepa-
vop 8 X ), Ta= ly (TONIECTBEHHHN ONEDATOP 3 N oy, XLEX
K \j,.?:j (TaKyl CXeMy MOXHO HagBarhb roxfecTBedHol cxemo#t) , TO
NoJyuYeHHAsA cXeMa 337aer NpUCTMKEHHYD 3aZayy B TOM X6 IPOCTPaH -~
crBe, B KOTOpOM OHJa 3azaHa TOUHEAR sanaua ( (JAKTHYECKM, NpeHespe-
ras [OTPENHOCT METOAA MH YUMTHBAEM TOJNDBKO [OrpellHocTy BHUUCAE -
Huft).

B 5TOM Ciyyae MpUONMKEHHYK 3a7ady OyAeM 3alMcHBaTh B clELy—

niSM BUZLE L
Az o= F . (1.2.4)

[ipuBezeM HEKOTOPHE YCJOBUA OGPATAMOCTH NpUOHMKCHHEX OrepaTo=
pOB.
Teopema 1.2.1I. [I0} . Ilycrs oneparop 3% HenpepuBHO 0Gpa~-

ruMm ( TO €CTh, R(A)=Y u Ha J cyuscrsyeT OTpaHUYEHHHH o6par-

st R ) ¢ BHmonHseTcs crexyiee ycuoBue

sup 1T = te == (1.2.5)
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Torapa HalizeTcd HOMEp N

T, &

TaKci, uyro mpu wn> N Dce omepaTopH
HENpPEPHBLO OCGDATMMH I MMEET MECTO OIEHKa:

METOAT s 1ah e

JloxasaTensCcTBO TeopeM umeerca » |I0].
TeopeMa I.2.2.

lycTsr onepaTop A HeNpepuBHO o0paruM ¥ BH~
ONHANTCH CHeXYyWUUE YCIOBUS:

I. Hopuu B X, COrJACOBAHH C HOpMOIl B X s

2. CymecTsyer Aup l\“\":"“zhuﬁ,,
3, Bumonxaercd (I.2.5),

b B T iy, 0 e (12D

(1.2.6)

Torza, HauyuHas ¢ HEKOTOPOrO HOMEPa N

, BCE ONepaTopH \Q\n
¢ vHZGKCOM N2 N

HENMpCpuBHO 00paTHMH.
[loBTOopsAf paccy#AeHiUs, MNPHBENCHHHE B [10] yIBEPHXACHKE TEODOMH

CNEAYeT U3 W3BECTHOH TeopeM: 00 0GpATHOM omeparope (CM. HANpUMED,

el ) .

§ Ie3. WOHOTOHHUNE ONREPATODH

fycrs X - BewecTHEHHOE cenapacelbROe HODMAPOBAHNOE NpO-

*
CTpaicTBO, @ XK | — NPOCTPAHCTEO, CONPAKEHHOE K X

. PaccMoT~
pUM HeJuHeHHHK oneparop \ﬂ

, ZelicrByounii n3 X B X‘(i)(ﬂ\‘
=X, R)sX ). yepes < x» 4> oOosHaummM 3naueHue IMHEHHOTO {yHK-

%
mmokana 4« X Ha amemenre e X .
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BBczEeM HEKOTOpHe NOHATH.

Onpenenexue I1.3.1 . OmepaTop f: X — X*  nasupaercs

MOHOTOHHEM, GCIM AN JMOOHX X3 € A
(x -y, Roo-Aw)y 20 . (1.3.1)

Onpeznenenye 1.3.2. Oneparop A X — X" uasuBaercs CTPOrO

MOHOTOHHLM, €CIA OH MOHOTOHHMA ¥ PAaBEHCTBO B (I.3.I) nocruraercs
AMUB TIpU X =Yy
*
Onpeaenesne I.3.3. Oncparop Jt: X — X* EasHBAeTCA CUIBHO

MOHOTOHHHM, €CIM AN BCEX X,y & X
{Xx-Y, R~ Repyd > K(\lfx-a\\\ hoe-y\W (1.3.2)

rae (%) - HenpepuBHAd HEOTPULATCIBHASA QyHKUUA, 3a7aHHaA NpAd

120 ¥ yAORJETBODALUAA CIEKYOUAM yCIOBUAM:
I. x(0Y=0 ,
2. 3 >0 mpu t >0, (I.B.Sj
3, ) = oo mpu 4 e

Teneph ZOKAXeM OfHYy TEODPEMy O CYWGCTBOBAHAM PeUEHMd ypaBHE-
HUil ¢ MOHOTOHHHMM ONEpPATODaMU B SBKIAMAOBOM NPOCTPAHCTBE E".

Teopema I.3.I. llycrs Ji: E"—E"- HenpepupHui MOHOTOHHHHA

oneparop, lpuues, CYLEcTBYeT NOoCTOAHHAsA A >0 raxas, uTo AIAA

gcex x ¢ NWxli > A BHNOJHAETCA HEPaBEHCTEO

(3:)\5}‘\‘&)\ 20.

Torza ypaBHeuue \ﬂcx\zo yMeeT peueHue X C \\:r.\isf\-



- 2] -

[OKa3aTelLCTBO. Saz7aIuM MOCHEZOHATENBHOCTD TMOJOKUTENBHEX UM~

cen {Eulc.. ,THE £, — O npu x — -= , PaccMoTpuM TE -
i "
[eph MOCHE/0BATENsHOCTE ONepaTopoB { Jule.,» AL —E",

Oﬂpeﬂeﬂﬂeuﬂx TaK
R =&,k Sexy . (1.3.4)

BenencTane MOHOTOHHOCTU OHepatTopa B A Kaxgoro guKcH-

DODAHHOTO HOMEPA K UMEEM
( xX-Y, EES) "éf\n'\‘a))-‘-' Xy, Xx-g)+{x-3, R —ﬂ(m)?f_,‘\\m-a“

A7 BCEX .Y < £ . 3HAUNT ypaBHeHne Aexr = Q  nmeer
eIMHCTBENHOE peuene :«< L' . [pn srom, Woexlhs N mpn
k= 4,2,3, > . B NPOTUBHOM CHyYae 7 HEKOTOPOrO HOMEPA X

OKa3aNoch O, 4YTO
0 = (xX«, \9'&‘»1“)) Z EK“I_‘\.\J 7 0 .

Wirak, NOCHEJOBATEIBHOCTSH S S S - E" orpaHuyeHa. liz Hee
"
MOXHO BHZENWTH NOXNOCHEXOBATENBHOCTE {7 .\ cxozAwynca X xek.

loncraruM B {I.3.4) wk=x', oc =0C. ¥ NOTYUHUM
O = EK‘ (-I:.‘\ - &Qﬁ:xt) .

Honsaysics Tem, uro €.~ O oneparop St HenpepuseH, B Npe-
Zele OpU k' —s <o [OAYUMM A xoy=O-
TeopeMa noKaszaHa.

Onpexencuue I.3.4. Onepatop R ¢ 3aMKHyTOl OOJNacThi ONpe-

geneuna ‘D(AY B GasaxosoM nmpocTpaicrse X CO 3HAUGHMAMA B
4
CONpPAKOHHOM NMpPOCTPAlCTB® X = HASHBAETCA AEMUHENPEPHBHHM B TOY -

K6 o< D(A), ecau OH NMEPeBOZMT BCAKYH CXOAANYOLCH NOCAEAOBaA-
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TENBHOCTE {2} € DAY, Rn > X5, n->" B cra60 CXOUAWYKCH MO ~
CHEI0BATENBHOCTE 1 A <xmbn, , TO 60T Aixny — Kwo 61260
py n— == B X',

B clyuae JUHE/HHX onepaTopoB [eMUHENDPEePHBHOCTH COBNANAET C
HENpPEePHBHOCTEHI N0 HOpMe ( C CUABHOA HENPEPHBHOCTHN ).

Teneps TPUBEJEM OHO 0COCHEHAE MOHATUS CUIBHO MOHOTOHHOrO
onepaTopa.

Onpereneuue I.3.5.[28] . Mycrs M%) - memecrsensas Henmpe-

puBHAfg W BO3pacrawuas [yHKLAA, 3aAdHHAA HA [0. v ﬁ") 1 yAOBNE —
TpopAbman ycaomuaM: M{(0) =0 H pty — == npu t — =0,

4
Torza W: X — X" nasusaercs AyalbHLM OTOOpaXCHUEM C MacuTaGHOl

QyHKLMER M, €CIH

Moyl = plimiy, <Ueos =y = bxlpliel),

Ecnn }J({)zt , 70 {{ HasuBaerca NpoCcTO AYaNbHHM OTOCDAKEHUEM.

Onpegenenne 1.3.6. [29]. Oneparop _5\ : X — X mHazuBaercd

11}
CUABHO WA - MOHOTOHHHM, 6CHY ANA JNOHX %X, X € X BHIONHAETCH

HePaBEHGTBO
< Aty - Fxy, U (.-.n'—x")) ?-K(l‘rx‘-x“\\) hoct - " i ,

rae U - myanesuit omeparop, a ¥ (%) ymosxrersopser ycuoBMAM
(I.3.3). Haxoden, npuBefieM 663 A0KasaTelbcTBA OAHY JEMMYy, NpUHA=
anexauyio bpayzepy u Quryupezo [2I1.

Jlemma I.3.I. Tycrs X Ganaxoso mpocrpascrso, X' -

crporo BHmykno. { Xn\.., [OCTEZOBATENBHOCTS MNOANPOCTPAHCTRA
¢ yomosuew X.<X , UX.=X ,a 4iT.}... nocrezosa-

TENBHOCTE NPOEKTODOB TAaKMX, uro xag mwdoro wn LT M =A.
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Torpa ANlA BCEX A = Xh

Toll . = Axn,

TZe L{ -~ AyaXbHHHI onNepaTop U3 X B X*.

JlokazaTeXNBCTE0 BTOll JemMs mueercs B pacore [2I).
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T ABA 2. IIPOEKIMOHHAA CXEMA ANA JUHEUHHX YPABHEHUH

§ 2.1. Yonosue annpoKCUMALAM JiMHEHHNX ONEparToposB

lIycts X u Y peuecrseHHHe GaHaXoBH NpOCTDPAHCTBHA.
PaccMOTpuM nNuHefHult, BooOWe r'OBODPA, HEOTpaHMYEHHHH oneparop.ﬂ
¢ 00JacTeD ONpezeNeHnd BHAYS X u o6racrsp  3HayeHU{
R(MNe Y.

Oreparop £ xomnu NpUONU3UTH ¢ IOMOWEH NOCHEZOBATEIBHO-
CTH JMHOUHHX ONeparTopoB {ﬁ..\:t , UMEDEMX 00JacTil ONPEABIASHUA
HAYS Xnnt o6nacrs suavernt RAD S Vw, rre { Xulon
u {‘3..&:; NocleA0BaTEABHOCTY BEMECTROHHHNX (02HAXOBHX NpOCTpa-
HCTB, aMNNPOKCHMMAPYIOUUX X u Y coorsercrsesnno,

SazaZUM NOCASZOBATEIBHOCTH INUMOPHU3MOB {T.:]x: M {T: \:‘ )
T 0 X — X, gz Ta: ¥ —Y.. Kpowe zoro, nycrs

To DR & DR (2.1.1)

OnpezencHue 2.1.I. byAeM rOBOPATH, 4YTO BHIONHOHO YCROBRE

ANNpoOKCAMAaLKM Ha smemente o € D(RA) , umu, 4TO NOCNEZOBATENE-
]

HOGTH ONEPATOPOB | Rwl..,  AaNOpokcumupyer oneparop JS¥ Ha

snemerre X< D(4A), ecuu

ll ﬁarr»: x ‘T:\ﬁx" 3:"" 0 npu n-— o2, (2.I.2j

3aMeTuM, YTO 3T0 ONPSAeNieHUO COBHAZaeT C ONpeJeNIeHHWeM YCJOo-
BUA aNNpoKcUMaAUMBR MPHHATHM B TEOPDHM Pa3HOCTHHX CXEM. OzHako, B

CB6TE BBEIEGHHHX B riaBe I noHATuit, oHO NpuodperaeT ciezywuuit
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L]
bnvpici: (2.1.2) 03Hauaer T.‘ — CXOZMMOCTE TOCIEXOBATESNEHOCTH

H e paTopOB {R;T.:‘;::i K oneparopy Jt , TO 6CTH
gﬂr:T: “"j:‘-*'J} opn w —> o< .

llycTs X.,E'X , J.3Y mug mwdoro v, TOTAS MOUHO PUBATH

™ 1
T.,ﬁl; n T. =1, . Teleps ycloske amnpOKCHMAHUYM HA x € D(H) npu-

MET BUZ

“Jo‘n’ll"‘ﬂ‘r.n\_‘—*@ npg n — =<

yPO 03HAYAET, YTO NMOCHAELOBATENBHOCTH {ﬁh\:_i CUIILHO CXOZUTCH
k omeparopy Jt ma oc . TakkM 06pa3oM, YCIOBUE ANNPOKCUMALUM
eCTH B HEHOTODOM CMHcHe oColueHue ycaosus CUTBHON CXOZUMOCTM.
Mycrs zemeps  { Xniwar < DAY # { Vi nocuezosa-
PENIBHOCTH N -MEDHHX IoAmpocTpaicrs. Jlanee, {TJ\:‘_ a YTV
— npoexTops (snaMoppMaME) ], G K KXo, To: 3 —Jn.
B xayecTpe NOCAEIOBATENBHOCTH ONSPATOPOB, AMMNPOKCUMUDPYOUAX
oneparop J , BosBueM cyueHud T'& wa X, , 0 ecrs
.= T:j\\xn Torza ycmosue (2.1.2) mpumer caemywuuil BUZ

\lT;'ﬁT;m_T:ﬁI“r..g M n = o= . (2.1.3)

Onpenenenue 2.1.2. Byaem rosopuTh, 4T0 HA BJEMEHTE 'x.c‘-’b(m

| BHIIOJIHAETCA YCIOBUS ranepKMHCKON ammpoxcUMalyuM, eciy uMeeT MECTO
(2.1.3).
TeopeMa 2.I.I. ECaKM HODMH B Uh COTNACOBAHH ¢ HOpMOH B p R

oneparop R orpasmuen u x sBaRETCH T - npenexnsuoit roukof,

TO BHIIQJHEHO YCHAOBUE PaZiePKNHCKOR aNfpOKCUMaini.

TOKa3aTeNbCTB0 CAGAYET U3 cleAyouei OUeHKM:



- 26 -

ITedk e -Too AT AT e =Tl
OnpezesuM NTPOEKTOPH 'T: u rﬂf rakuM 06pasoM. [yoTs ANA M0CO-—
ro m:c)( 'T:I:- nonndoud ['anepkuHa-Pypre N0 GnopTOPOHanbqu nape
cucren {‘up.‘l,:‘c:;b(m RS LT X* (cu. rmasa I § I.I), a
hy - AHAJNOTMUHHII NOJIZHOM N0 GHOPTOTOHAJNBHO! mape CUCTEM
{1;'1:@ J {‘h\:sc HEHY< Y* , rae A oneparop, compa~
HGHHW{ K omeparopy ;. Torza MolyuaeMm cleAypulee COOTHOWSHKUE

| Tt x-Tamn || < 7“ {Rhex-Taxyy ) |33 =

(2.1.45
e a-Tom ) Al b Tl ) W
el wr

Benuuuna Gn% Z (&*+. i izl  BooCue rosops, He orparu-

isd
Y6HA, B~ =° DU n— o= . [[0370My BHIIONHONHME YCIOBHA rajep-

KHHCKOM annpoKcuMaliy 3aBUCAT OT CKOPOCTH yOHBaHMA e - Taxl
(10 ecTh OT BONPOCA C KAKO# CKOPOCTHD pAZ I'allepkuHa-¢ypre or
SIOMEHTA OC CTPEMUTCH K X ), YTO, B CBOK OuepeZlb, 3aBUCUT OT
PRAZKOCTI CaMOro 3NeMeHTa X,

Caezn0BaTeNbHo, €CIH
\ = - ’
b x - Texl=0(68: (2.1.5)

TO YCNOBME TaXepHUHCKON ANMIPOKCHAMAIMN BHIONHAEBTCA CO CKOPOCTEE,
onpegenseMoit U3 (2.I.4).

Taxum 0Cpa3oM NOKas3aHa clEAYwuas Teopeua.

Teopema 2.I.2. Nlycrs R mneituui (MoxeT OHTH HEOrpaHMYEH—

i u
HHii) omepaTop. Tlxn 'R¢3- nonuHouu anepxkuna-dypre. Torza ecny
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uveer wmecTo (2.1.5), TO yCAOBUE ralie PRUHCKO A aAnNpPOKCUMATAR BH-
MOZHAETCH ¥ CKODOCTH STON anmpoKCMManun onpejenfeTcA U3 COOTHOME—
rug (2.1.4).

SaMeuanunse 2.l.I1. CKOpPOCTDH yOuBaHu KOBPOHUUMEHTOB TanepKuBa -~

OypE6 38BMCUT OT KOHKpETHO! cucTeMd, MO KOTOPOli TAHHH{ ONCMEHT
(dyHxuuUA) pasnoxed B DPAR lanepkuHa-0yphe. B cruyuae pasNoreHUs B
psA No axrsdpanyeckoil cucreMe s onpezeNeHud 2TOit CKOPOCTH NpU=
MOHKMMH TeopeMH JxexcoHa (CM.Hamp. [33]1 ). Xopouwo MayueHH CKODOCTH
yOHBaHUs 9TUX KOIPHUIMOHTOB TAKKE U 10 HEKOTODHM OpTOrOHANBHHM

(B wacTHOCTH, TPUrOHOMETPUYBCHOM) cucremMaM 1313,132].

B rnocleiHMe FOAH CHUIBHO DA3BUIACE TEOPHUH cnnaiiHoB. ANMNPOKCH-—
MalUd CHNajiHaMy BO MHOT'EMX CAyvasX HEY Ty uuashan. B arolft cBA3K Cle-
IyeT OTMETHTH DaGOTH 134),135) u ap.

3gMeyanue 2.I1.2. 4acTo OKA3HBAETCH, HTO ycioBUe alnpoKCHManui

BHIIONHASTCA B YCUIEGHHOM BUIAE (xorza ¢ o00Jaznaer Gonpiiof TRAA -

KOGTEI)

W&jﬁm-wtﬁx“$°“x*ﬂd,

D@ oA(x) KOHCTaHTa, OTAONbHAR ANA Ka¥IOTO x ,8 X>0 .
B oToM clyuae TOBOPAT, YTO NOPAAOK annpoKcUManUy paBeH ¥ .
puBeZeM NpuMep TOYHOIO BHMONHEHAHA yCHOBUA ranepKUHCKOft an-—
NpPOKCHUMALINM .
Myces X=J=H - ruisdeproso NpoCTPaHCTEO, Wiz F hds A
- CUMMETpAUYECKUH omepaTop, a {\-P;k:L - ToNHAH B H  cucrewma,
COCTOANAA M3 COGCTBEHHHX BEKTOPOB ON6paTOpa Bt , To ecmscﬂ?pkvu
37eCh Tw ‘=T.-: =Tw # A78 MGOro xe H T - nonu#oM Qypse

10 cucTeMe {9 Yiwy -
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B 3TOM Cciayuae

Tod = ) " (Reoe) % =

- Tt
=L (2, Ry, = L Ay (e 90 9,

s b e

Ho Torja, aHaJIOPHYHO

Th\ﬂTn'x_ = ‘T,‘J’:\(i Lx,\fpgugi) =

1 2 L
= lh(z A;(OQ.\\?;MV;) =Z—‘/\1('x1‘91\“?1 )

- _ o LTe
T.6, NOJXyUYUIAN, UTO T,\d\'x =T.,}1 l,,gc, . [locnenHee 03Hayaer, 4HTO
yC0BAe TaliepKNHCKON amnnporCHMally BHIOJHACTCH TOYHO, 2TOT CIYyal
XODpoWo W3BECTEH B MpUIOxeHWAX Meroza ¢y poe.
PaccMOTPUM TIpUMED lajlepKUMHCKOR annpoxKcuMani nudde peHnalb-
HOTO OCONpAikeHH P I =N (_IV A b }
Oro CaMoCONpAXEHHOTO ONepaTopa ) (-1) j) [p,-cr)fD ']‘m;i,

T o

neiicTBypUero ua OpocTpaHCTBA \A/,,"Lq,{,l B Lz[a.{] s 2B
W, [a.b]) npocrpaHcTso QyHKOui W(X), ONPEZeNeHHHX HA (a.8])
INS KOTOpHX (- A )-f NMpousmozHas 3GCONNTHO HENPEPHBHA, YW —f

1 pOU3BOAHAR Cb“‘ucx)el_zlo..%ln BHIONHEHH YCNOBUA
Hlscoy = Drwe) =0, Osigm-i.

Hopma 3 W; La.b] onpezeneHa TaK:

el

™m

wl LQ.&I 1:.0

m s
hweol, . =17 || Dol dx

o °m
llycTs {w;&wlj;” NUHeiHad HC3aBUCHMaf CUCTEMA BDJIEMEHTOB A3 W‘ lall,

Bynem rosoputs, 4TO ARHeliHas He3aBHCUMaA CcUCcTeMa VIEMEHTOB
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{up;&x\E:‘ uMeeT MOpALOK (Ghoy Ay gy« %m)B \/:/;Lq.e.l s SCTLN
l’,DKk{’-‘vn\-'-‘Q(ld'), D$KsEm,

Ha npaxTuKe YacTO PACCMATPUBANTCHA NMONMHOMUATBHHE WK TPATOHO-

METDUYECKUE GUCTEMH. JAA HuUX, OOHUNO, MMEET MECTO COOTHOWGHHE:

ho & O, (X< + - - & Om

Hama Lenp aNnpoKCUMMPOBATE Oleparop ;[ HA DIEGMEHT® uixye Wi tats
n -
c NOMOWBK MOCIENOBATENBHOCTH OlIEPaTOPOB {qi.liknz£ .

PaccMOTpUM

i

T Tiu-Tha= > P, (%) 7( -{) i)[.P.'b (U =T} 9 "“> Zt'?imli

a2 L

I'ze
Cm, |
g 2_}' {\‘ (bilp.‘m i)'(u -T‘:u)] 9, () dx .
Torza
[T Tt ko) bewly JLLe ) &1L

Tenepb OLEHUM HHTErpaX 1; .
Uarerpupys | -0 cjaraeMoe § Das 10 YacTAM, yuuTHBAA
2 :m
mpuHaziexHocTs x> kW, (a4l 4 npumenna HepaBeHcrso I'eltb-

zepa, MNOIYYuM
&

lILl $ & \ ipgm‘b}[u;ﬁu]@"?gm dx <

e
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i

¢ [e-a {SG\ZPs"-‘@"LU*TQUI’D‘*?;Lx*

320

2 z
d)’.‘.k $

6 = 4
¢ J@8-a { g Z\P-}'UC‘Dl[u~T.:u‘_\®-’t{>.\m\2 o\'xkz *

.

— e -
+ J2¢8-a) { g lPQ("-‘[U-T»:@ LQLLUHptcx\’DiEu-—T,.uM)‘l?;n\\o{xk oo

‘ 4
ces & \[m{ g\pmt_})‘bmﬁu:?\: ul‘DMLi; A=) “pm("n’D‘Eu - r:uﬂ)?;m\dfx\z £

a

<C J8-a ASuwp l'P;“"\(i*'J_i'leM fu -T\:u\\w‘m 6

asxsd

At

it

2 m{m-4)
rie Cw = 1.2 ) C

L.

I

Lyt
A
OKOHYATENBHO HMEeM

i
. do*d\‘\“\

|Te T, < €O VT Tk o

Wi

OTKYZa CASIYyeT, YTO YCAOBUE Ia]ePKUHCKOM aNMPOKCHMALUHA orepaTopa
'1 = _2-‘ bovtidm
BHIOOAHAETCA, €CAU ?h =0 L‘ " , I'Ie ?-. CKOPOCTH

iz i

yOuBaHUA KOSDIMLUKMEHTOB pAXA Panepryuna~-dypre, TO 6CTH

hu - Tou gy = 26 -
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§ 2.2, Jecnmonue yCroUuMBOCTH npusnankeHoll cXeMH

PaccrOoTpuM NUHOJNMHEHHOE Y DABHEHUE
\thh = é“ ! (2.211)

rae JIUHE{HHH OnepaTop ﬁ“ IeicTBYeT U3 BCUECTBEHHOrO OaHaXoBa

pOCTPAHCTBA Xn B GaHAXOBO NPOCTPACTBO j“ .

Onpenenerue 2.2.1. Byzem rosopurh, UTO BLNOOJAHEHO yCJOBUG
YCTOHYMBOCTH NPNOIUXEHHON CXeMbl, 3azawueil NpUONNKSHHYR 3azady
(2.2.I) uam, 4O NPUOIMECHHARA CXema, sajanlas NpUOAURECHAYD 3a7a-
qy (2.2.1) ycroiuma, €CIU CYyWECTBYOT TAKUE KOHCTAHTH N >0

" ‘&‘70 , UTO MMEET MecTO COOTHOWEHME

| Kozl 2 g bl (2.2.2)

anst Boex xn€ D(An) u npu seex nz WN.

NeumMa 2.2.I1. Ecuy mpulnuxeHHad cxeMa ycTrojyusa, TO CIpaBejlin-

BH cleXZyluue YTBEDEICHUA:
-4
I. OnpezeneHd ongpaTOpH " HA R{&AD ’

2. Ina Bcex n=»N  umeeM “j\: “:‘i(RU\n\aX..) £ \ﬁ‘l'

3. R(&.) - nommpocTpancTsa B Jw -
TlokasaTenbcTs0. MWs (2.2.2) caexyer, 4T0 N(ﬁn\=%', TO €CTh

-4
CYUECTBYOT Ha HA RCAW) .Torza, ecliy OPUHATE Raxnzy, 10

coorHOmeHne (2.2.2) MOKHO HEpeNucars B TAKOM BUJE

THERE RN

OTKyZa W ciaexyeT yreepxnenue 2. Ho rorza ﬂn HernpepHBHRY omepa-

TOP U SHAUUT R(ADN <Y, sauxuyroe uuoxecrso (I6].
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SrUM JeMMa MOJHOCTHI A0Ka3aHd.

OKa3HBAGTCA YCJOBUME YCTOUUMBOCTM OKBUBRAAEHTIO crexypueMy no-
HATHp: GyZieM T'OBOPUTH O HENpPEPHBHOR 3aBACAMOCTH pElEeHMA Cw YDAB-
HoHUA (2.2.1) OTHOCHTEABHO npaBoit yacrtu Y, DaBHOMEDHO MO Y,
ecnu  xna awGoro € 7O Haiimerca §=5r>0 rTakos, uTO AIA N0~
gux y' 3 € R(8) rawnx, uro fy,-ynll €8, BHNOAHAGTCA HEPABEHOTBO

b -xolls& , rme ~' u x\ peuenus ypabuemus (2.2.I) ¢©
paBHMA UACTAMA Y, ¥ %, -

TeiicTBUTYENDBHO,

e -4 | = “&n(ac_:wm:\“ LR fm=~%wl

OTKYZA BUAHO, YTO MOKHO B3ATH S=€%.
O6parho, monaraa Y.:QO ( orxyza xw 20O ), nomyuuM, uTO

ecmr Yy Il <SCL), ro focnll< Ll . Eemu reneps 4,.€ RC&.) mponz-
In A

BONBHHI] HeHyNeBOW 3MEMEHT, TO BO3BMEM Yy = m iy S . Ho
Vo €N _ 2 sl ' 2

Topna \glnmh=;h lT.e‘ mh" 2“3.‘“‘1:“ /5 “mh“- 6(1-) “mh“<“1h“stl).

CleX0BATEABHO, BHNOJHEHO YCIOBUE YCTofyusocTH C Y = g’:“-;\ .

3r4M DKBMBANGHTHOCTH 7OKa3aHa.
3aMeTUM, YTO ECHK OICPATOPH A, npu Bcex wn= N nuewor
-3 -y
OrpaHMYEHHHE 06paTHHE A u (330 sC , ro yonmosue ycrofunBooTH
-1
BunoyHAeTca ¢ ¥ =C .
+
Iyers Jn=X., TO 6CTH ONEPATOPH Hw zeitcTBYNT B CONpsAHOH—
»
Hoo K X, npocTpaHcTEE X w . TOPZa, 6CHH 1PN h> N uMeer MecTo

HepaBeHCTBO
2
< Jln'x-'n ) Ln > 2z K um““ 2 (2.2.3)

BHIIONHAETCH YyCAOBMO yCTOHUMBOCTA C TOH 9 KOHCTaHTO} X?'O ’

3ro yTBEpEACHME CIEeAyeT M3 HEPABEHCTBA
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\<w&hxn>1n>\$ | damead Yl

Jlesaf 4YacTh HepaBeHCTBA (2.2. 3) oGo3HayaeT 3IHAYEGHUE Gy HK LU0~
Hana JRwoCcw Ha DJEMeHTe Xw , YTO B GIyuas Xz Ju =M ppapdep-
POBHX NpPOCTPAHCTB COBMAZAGT CO CKAJNAPHHM NpoU3BOJIOHHEM (ﬁnimfxw\-

Ecnu B OnpenelleHUN (2.2.1) pomycTarsh, UTO ><n MOoAMpoc Tpat=-
CTBO M3 A , TO NOAyuuH yCiOBYE YCTOUUMBOCTH NPOEKIMOHHOf CX6-
MH. HeTpyaHo 3ameTUTH, YTO B DTOM CIyuae BCE BHLEK3JO X8RHHEe BH—
CKa3WBaRAUA COXPaHANTCH.

lepelizieM K rajepPKUHCKON CXEME.

PaccMOTpUM PAllePKUHCKYR 3ajady

Tedx, = N (2.2.4)

OnpereneHus 2.2.2. byned roBopuTs, HTO rajepKUHCKad CXOMa,

3azanlang TAaNepPHUHCKYH 3axatdy (2.2.4) ycrofiunpa, €CJHd cyuecTByioT
TaK4e MONOXUATENbHHE KOHCTAHTH N « X ,uTO ANA BCEX xne Xn

HayYMHafA C HOMER3 N AMEEeT MecTO CleIykiee COOTHOUSHUS

ERN N (2.2.5)

B ciyuae, 8CIM >< " Y rUIB6EPTOBH NPOCTPAHCTRA, arT nrY
OpPTONpPOSKTOPH MOCTPOGHH MO OPTOHOPMUDOBAHHHM cucreMaMm i ]Sm
' {j+3\3,4 ycnaopup (2.2.5) MOXHO NpPRAATE APYryw dopMy ¢

\/ I Caqk?p“k’)k 2 7§ (2.2.6)

L)

RIK
"

)
Z Z &5 2y 51 o, (2.2.7)

- -
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rae
Ciy = Z_JQﬂwu“h\(ﬁ?uW}\-
n=zi

TakuM 06Pa30M, YCJIOBME YCTOWHUMBOCTH (2.2.,5) - 9TO yCNOBNS MNOJNO-
¥UTENnbHOR OoNpezeneHHOCTH HEKOTODOH, CBA3AHHOR c ONEpAaTODOM X
KBaZpaTUyHOR POpMH, ANA NPOBEDKA KOTOpPO/ MOTYT OHTH UCNONL30BA-
HH pasHHe KpUTepud.

Bomy X=Y=H u @=+, . =425, ro ycnosus (2.2.6) u
(2.2.7) ©CTECTBEHHO yIPOUWAKNTCH. Oznako, B 3TOM Clyyae CywecIBy-
eT WUPOKMI KIacc ONeparTopos &, zna xorophx (2.2.5) NpoBe-

pAETCHA TPUMBMANBHO. A HMCGHHO, UMEET MECTO cleAyvnuasg JeMMa.

fNeuma 2.2.2. llycTh CYWECTBYOT TAKOE UUCAO ¥ > G , UYTO

BHIIONHAEGTCHA clefybliee HEpPaBEHCTBO:

| (o) 2 g () (2.2.8)

Torza ralepKMHCKaA CXeMa ycToiuuBa.

o
TlokasarTenabcTBo. Tax xax rrh :rTH , MeeM

\(Thﬂ'x:“; '.\:,.\\ x \(M.,"Tnfr..\\: \(ﬁ'xmmh\\ z Y (Xmixn),

OaHako,

(T den e € [ Todae] el

¥, CABLOBaTENBHO,

S I TN

a 9T0 M eCcTh YCAOBUE YCTOWYMBOCTH rajePKUHCKOH CXEMH.
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Jemma 2.2.3. Ycrnosue (2.2.8) DaBHOCHUABHO OZHOMY U3 CJI6ZYK-

mUX HepaBeHCTB: A Jawdoro <x e D(H) audo

(&'r_vx.\ L Xy, (2.2.9)

¥ (s]0]
(&x,x\ D ST S (2.2.10)

llokasaTenscTB0. [loOKaxeM, 4yro eciu cnpasefiuro (2.2.8), TO
mpt & #0O  améo (Ax,x)>Q , mu6o (Axx)<(Q . Zomycruu mpo-
(TUBHO®, UTO CyWECTBYeT o<, TaKoe, YT0 (ﬁx;.fm,\< O n cymecr~
syer raxoe Xz , 410 (Axs:x)>( . Bossuen x{E)z X+t (.-,
te {0,1] u paccMoTpuM GYHKEMD ('x (&Be:b(ﬁ:))

% (*)= (oqu(-ﬂ J‘IL-H) = iz(ﬂcxz-x W) ‘I,_-I._)*‘t[(ﬂ’.\:n’x,_-x.)*r(ﬁt'x,_-x 0|‘IL\"'(&K“TBl

Tax kak W) nempepusHa Ha LO,4) , QOO » 94Y>0 |, Hafiner-
¢ TOyka to Takag, yro KN = Q.
Ho |@Wol >y (xttd,x@) srauur x@)=0 ,ro ecrs

e
Ly *b (XX y=Q npuuen to O , 1o = 1 . Orcwaa Xis~ 104y X2
o\
# COrZacHO NpeiNONOReHMD,nonyuuyM O 7(5\0:;,3:;\4-{:{-\ (ﬂm.ﬁ;\‘f’&-

3T0 NMPOTUBOPEYHE W AOCKASHBACT JIEMMY.
CrnenosarensHo (2.2.8) BHHONHAETCA JAMGO B cAyvuae HOAORUTONB-
Eoﬁ ONpeZeNICHHOCTHA ONeparopa A (2.2.9), nu0oc B caAyyae OTpuIa-

67BHONA ONpeZeNeHHOCTH onmepaTopa I (2.2.1I0).
Teopema 2.2.1. llycTs \ﬁ JNHejiHHA, 3aMKHYTH{ OIlepaTop C

[JIOTHO! B GaHaX0BOM NPOCTPAHCTEE X 007acT b ONPSASHCHMUA ‘ib(oq\
C 00JacThR 3HAUeHHH R(.M M3 0aHaxoBsa IIpOCTPaHCTBA U ']

HIIOJMHAKTCH CJIeZyuue YyCHAOBUA:
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I. Oneparop R uwmeer HenlpepHuHHi 00paTHHH 5YL Ha RC&\,

2. CyuecTByer AP LTo =t e ==

Torza uMeeT MecTO (2.2.5).

Tloka3aTenscTBO. 113 TEODPSMH I1.2.7 clnexyeT cymecrTBOBaHue Ta-—

goro Homepa N , 4TO NMpH BCEX n» N UMeeT MECTO OLSHKA

| (TodY .'3»,“ iyl

rZe ]S‘L.—.“;S{' | ¢ , Ho Torza amA BceX Xne& A (n2N)

Lokl >y N,

3aMeuanne 2.2.2. ycnosue I reopemd 2.2.1 PKBUBAJEHTHO CASAy-

omeny yoxosmo: A mocsx % & DA
L] » Kzl (2.2.11)

- ~% .
rae K= A1 . nosrouy reopema ocraerca crpaseAlBoft, SCIH
BMECTO YCJA0BMA I morpeGoBaTh BHMOAHEHUS (2.2.11).

Taopema 2.2.2. Ecan B [PSARCJIOKEHUAX TEODSMH 2.2.1 ZONONHK~

TENBHO NOTPEGOBATH BHIONHEHHE YCHOBUHA

b -To AT ], © oo =
4. CyuecTsyer  Aup IT A<+ o=
porEa uMeeT MecTo (2.2.2).
ToKa3aTeNbCTBO POBOAMTCA 4BANOIMYHO JOKA3ATEIBCTRY TE0 PEMH
2.2.I, onupasich Ha reopeMy I.Z2.2.
HaxoHerD, MpMBEAEM elie OAHO ONpeleleHue.

Onpezeneuue 2.2.3. byneM rosopurs, 4O npuonuxeHHag (raaep-

KUHCKAA) CXeMa yCToluMBa B CHAGOM CMHCZIE, 6CHM CYyuecTByer Ilociae-
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70BATEJNBHOCTD MONOKATEABHNX YMCEN { ¥ ey C youoBmeM iy Y0
raxag, 4TO AAA BCOX Xn& D(An) (xwe Xn) BumONHAETCA HEPABOHCT-

BO

I TS O LN (2.2.12)
(\\TH'&“\\ 7 Yo loend \ (2.2.13)

HeTpyZHO 3aMeTUTh, UTC BHIOJNHEHAE yCJOBUSA ycTofiuMBoCTH HpU-
GnuEeHHONK (ranepKMHCKOR) CXeMH B CAACOM CMHCJIE TaHXES ofecneuyBasT

cyuecrsosanse Ha R(X.) (#a Jn ) OrpaHUuUGHHHX 0GDATHHX At

(LTeal™) ow Bale?  (QUTrthegt).

§ 2.3. Teopems o T- CXOZMMOCTH NPUOIUKEHHHX CXeM

PacCMOTpUM TOYHOe ypaBHeHue (I1.2.I)

Ax = v, (2.3.1)

rae ye R(A) (To ecrs cyuecryer peuskie drOro ypaBHEHUA) M
IuHefnuil omeparop O\ Zeiicrsyer us Hye X 7 RS . Dyers
LA DeueoHKA yDPaBHEHMUA (2,3.1) pHOpaHa NpUONUKSHHAA CXOMa

( XA D3AY AT, {T2Y) , ompezensouas MpuOTAXSHHYD SaAawy

Rwxn=3. - (2.3.2)

34eCh 3uE R(J\h) ,70 6CTH pElieHNe YpaBHOHUA (2.3.2) cyuecTsyerT A
ono passcxusaercd B D(HNE Ky, -
lanee, mycrs ‘'Y, HABIACICH Sn~NPUSTUKCHUEM DIEOMOHTA

TO OCTE
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\\\én"T:‘;}\\&Sh‘*Ga no— =2 . (2.3.3)

Kpome moro, B AaibHeiweM OyZeM NpexnoxararThb, 4T0 HOPMH B Xn
cornacosaHs ¢ Hopuo# 3 X 1 HODMH B J, COJIBCOBAHH C HODMOH B 3.

MeeT MecTo crAelywllasds Teopesa.

TeopeMa 2.3.I. Ilycts BHIOJIHEHH cleLypWAe yCHOBUA:

a) mocAen0BaTENBHOCTE {ﬁﬁr.snz.g aNnpOKCYUMUDY T 0nepawop5{

Ha KAXAOM TOYHOM DEleHHUM;
6) NpuGAMKEHHAA CXema ycroiuusa.
Toraa:
I. TouHoe peueHne ¢ EAMHCTBEHHO.
2, lpuOnuxeHHoe peueHune Xw EAAHCTBEHHO.
3. [puGnuEeHHOE DpEUSHUE T - cxozurca ¥ TOUHOMY.

JloKa3aTenpcTE0. JlOKakeM cHayaxa, 4ro N(& =0, orxyza oy-

6T CHeX0BaTh €LUMHCIBEHHOCTE TOUHOT'O DEUWEHHA.

Mycrs < e N(A) , rorza us a) n 6) umeeM

nﬁ Pwﬁm“ “& Tl > thpx“—*g npu n— >,

OTKYyZa BCJIEICTBUE HEBHPOXZIEHHOCTU HOPM B Xn x =0,
YrBepineHie 2 BHTEKAET M3 YCTOHUMBOCTH NPUOTMKEHHOX CXCMH, HTO
y#e OWJI0 ZO0Ka3aHo B JneMMe 2.2.71.

JloKaXeM ClpaBeAnMBOCTE yTBEepHieHus 3. lMeeT MECTO ONEHKA:
I =T b g (e n-TamOl = ¢ g ATl <
S 5‘*{\'\3,\5{':3\\ + (o e — ﬁ;ﬁmﬁ ,  (243.4)

OTKYXa BUAHO, UTO MpaBad 4acrhb (2.3.4) CTPEMUTCA K HyJK, HO TOPZAA
CTPEMUTCA K HYJKW M JNeBasd 4acTh 9TOT0 HEpaBeHCTRa.

JTHM TEe0opeMa IOJIOCTLI AOKA3aHA.
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CrencTsue 2.3.1. Lcan %h=fv:3., rorza ouesHxa (2.3.4) npu-

HiXMaeT BUA:

hew-Toael sy 1Tl - AT, (2.3.5)

X, KAK BAZHO U3 STOrO COOTHOUGHM, CKOPOCTH | — CXORMMOCTM IIpU-

GIUKEHHODO DEWEHMA K TOYHOMY paBHA NOPAAKY AMIPOKCUMALMK ONEpaTo-
-

pa nocaefoBarersiocTso { Aul.., -

TeopeMa 2.3.2. llycTs BHIOAHEHH YCHOBUR TEOpeMH 2.3.I, NMpHueM

yonoBus 8) 4 (2.3.3) BHMOONHAWICA B YCUJICHHOM CMHON®
BT e - T e | ko™, ko ( % = T0WHOS pemene)

iy - Ty b €98 n™, 120,

Torza ¥MMeeT MecTo cleAyuad OULEHKa:

locn - Tl s K'i[oc('x\—n#«- g (4 we

fl1 ZOKas3aTeNbCcTBA 3TON TEODEMH NOCTATOYHO BOCMONB30BATECH HE-
paBBHCTBOM (2.3.4).
ToopeMa 2.3.3. [[yCTh BHIIONHEHH YCAOBMA TEODeMH 2.3.I,npuues

8 f&Tox-Tofkxl =0 + a8 80 =0,

0) NpUCAMHEHHAA CXEM& YCTOMYABA B CHaCOM CMHCHS.
Torza, ecit Se = OC¥.) 1 Sw = 0(¥w) , TO HPUOAUKOHHOS pe-
WeHME €AMHCTBEHHO, TOYHOE DElsHMEe eAMHCTBEHHO ¥ NpPUOIMEEHHOS pe-
WeHME | ~ CXOTMTCH K TOUHOMY .

ToKa3aTenbeTRO. OueHKa (2.3.4) NpuHAMAET BUZA:

T st (Moo T A AT
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OTKYZa W CHEAYET CXOZMMOCTH IIPACKHXCHHON CXEMH NDK BHIOJHEiML yC-
0Bl 5.0 1 Sw = D(¥.) . Uro Kacaercia GLKHCTBEHHOTH
TOYHOTO ¥ NpPAGHMKEHHOTO peleHuld, TO JOKA3ATEABCIBO TEOPOMH 2e3.1
NOJMHOCTHK [OBTOPAETCH.

TeopeMa INOJIHOCTEHK ZOKA3aHA.

HerpyzHO 3aMETMTH, UTO BCE pACCywaAcHUA 0es U3MEHeHME nmepeHO-
GATCA HA IPOEKUUOHHYW CXEMY, HOSTOMY T - CXOZMMOCT® MDOSKUUOH-
HHX CXeM OTZenbHO MH He OyzAeM pacCMaTpuBars.

lycrs Teneph 3azauad (2.3.2)ranepruHcKad

whoe. =y, (243.6)

4 ona sazaHa crexywued ramepmunckod oxemot (1,4 {4y, A TY{TY)

B §§ I-2 HacTOAWER INapH ObiM NOJYYEHH HEKOTOPHE Z0CTAQUHHE
ycnoBusl, ofecneyuBapuue HaK PaXePHAHCKYH aNNPOKCHMAIUN (¢ .1),
TQK X YCTOMUMBOCTE TallePKUHCKOM CXEMH (§ I.2). Bappupys ymMsHY -
THE ZOCTATOYHHE YCIOBMUf, HA OCHOBaHMA TeopeM 2.3.I, 2.342 1 2.3.3»
MOEHO IONYYUTH PA3AUYHNE TEOPEMH O CXOAMMOCTH TaNIePKUHCHOL CXeMH.
llpuseneM Ces NOKA3ATENBCTH HECKOJNBKO M3 HUX.

TeopeMa 2.3.4. IIycTh nuHelinuit, 3aMKHYTHY onepaTop cﬁ ¢ NIoT-

Hoft B 0aHAXOBOM MDPOCTDPAHCTBE X  o6nacteio onpezenenuma DAY
AsficTByeT B8 CaHAX0BO MPOCTPAHCTIEBO ) . Kpome TOro, mycri pHmol-

HAKTCH.

a) |~ _‘T:«L\\ - o(8 %), rae x - TOUHOB pelsHis, a

G- Z bt bt

[

6) onmeparop A  umMeeT HempepHBHHA 0GpaTHHA Ak BQYY,

B) CYuecTByer = Oup KT =t =
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Torna CHpaBeZNUBH YTREDHUCHKS TeopeMy 2,3.1.

Teopema 2.3.5. Iiycrs X Y PUJBGEPTOBL HDOCTPAHCTBRA. A-

- JUHelHH#, Bo3MOKHO HEOrpaHUYEeHHHK onepaTop 43 X B Y . Ecam
Ha TOYHOM DELOHUM BUITOJHACTCA YCJIOBUE PaNepKMHCKOil aNImpOKCcCUMaLi

% BMeeT MeCTO CHSAYVUEEe HCDABCHCTBO
) n L w
N . X o
2
LEEN RN e T{:I

P0r71a TallepKUHCKAA CXEMa CXCAMTCH.

TeopeMa 2.3.6. lycrs A= J =kl ruasGeproso npocTpascTEo,

R - CUMMeTDMYEecKuli, Moxer OHTDL HeOTpalAyeHHHH oneparop, a
>
{“?JMAL —~ NOJNHAA B ¥4 cucreMa U3 COGCTREHHHX BEKTODOB Olepa-—
Topa ;R . Torma, eciy CyuwecTsyeT Taxoe HUCIO ¥ 7 Q , u4ro

JAnA BCeX QCEH BHIIONHACTCS HEPABEHCTBO

\( a%c\x)\ > (XL,
70 IallepPKUMHCKAA cXeMa CXOXMTCH.
Bce 9TM TeopeMH ZOKASHBAKTCA C NOMOUBD OUEHHM (2.3.4).
AHaNOrMYHO, €CNi B3ATH 3@ QCHOBY TEOpEMy 2.3.2 WIKM TEeopeMy
2.3.3, MOXHO MONYyUMTH DA3NUYHHE TEOPEME O CKOPOCTH CXOZUMOCTH

NMpUONAKSHHOO DPEUEHUA K TOYHOMY.

§ 2.4. TanepruHCKAs cXeMa AJA JNMHEHHHX ypAaBHEHMH

¢ MallHM BeEUeCTBEHHHM IIQPAMETPOM

MycTh X u Y GaHaxosw mpocTpaHCTBa, R ou B NUHeiHHe one-

pATOpH H3 X 5 Y , J\ - MaJHit BEWECTBEHHH{ Iapauerp.

PaccMoTpuM ypaBHEHUE
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Rx -ABx=y (2.4.1)

lycrb ANA HAXOKAGHUA pemenus ypasHenus (2.4.1) BuOpana rauep-
gunckan cxema (LKW, L3S, ATeY4TaY) , onpesendnuas raepru-

CKyl NpUOTNKEHHYI 3aRa4y
Tofe, - ANTiBx.z=y,, - (2.4.2)

Teopena 2.4.1. IlycTs oneparop S HEINpe pHBHO OOPATHM UM BHIOI-

HAKTCA CHeAyblMe yCIOBUA:
a) Mg AV60r0 e X BHIONHANTCH YCIOBAA TPajlePKHHCKOM

almpoKCAMALUY oNepaTopos K m B, TO ecTh

“ T.I'OQT..‘.m -T:ﬁ'x“s’g: — 0, N (2.4.3)

IToBThe -ToBaxllsdn -0, n—oow , (2.4:4)

) smemMeHT Yy, & Jn ABAAETCA O, - NPUCTUKEHNBM SIEMEHTA

Y , TO &CTh

“ g“-T:g | $s3n =0, n=— - (2.4.55

B) CymecTsyerT
Sup [T = v er =, (2.4.6)

111 11 |
r) omepaTops |. 3 DPaBHOMEDHO OTDAHMUGHH, TO €CTH i T Bi<C.
Torza HallZeTcs TaKoe YACHO MNo , WTO ANA BOEX A< Ao pounoe
pelleANe 6IUHCTBEHHO, NPACHMKEHHOE DELEHMe EAMHCTBEOHHO M NMpuOIM -

XeHHOE pEelieHUuE IT‘ - CXOAUTCA K TOYHOMY.
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Jlloka3aTedbCTR0. Ha OCIOBAHUM TEOPEMH 2.2.] HalpeTcHA TaKoe

ygeno ¥ > O, YTO ANA BCEX Wn< X, MMEET MEeCTO HEePABEHCTBO

LTo el oy Bl

DT AT =1 e (2.447)
é8aueTuM, yTo
[Toa-ToB] <[ 1= AT )" (TA)"

e ’
C

Mo usBeCcTHO{ Teopeme (CM,HaNp. (141 ), ecau NpUHATH No=

oneparop ‘_1" AT M-LT: Byi OrpaKuueH MpH BCeX Ache.

puHuMad BO BHUMAHME (2.4.7), MONMyuuM, 4TO OrpaHiyeH U onepa-

rop [TUR-ATIR]™ o
ILTe&-ATIBT )< X,

70 6CTH ANS BCOX M < Ao  raNepkuHcKas cXema ycrolfuusa, yro ONMpe-
NeNA6T eIMHCTBEHHOCTD TOUHOT'O X NMPUONMMEHHOTO DOUeHRA AJd BCeX

N < Ao . Ypo KRacaeTCR CXOLUMOCTH CXEMH, TO OHA HOKB3HBASTCR ©
[OMOUBD OUEHKH

“Tn-TLxui
M -Togl + T R ToA o oA TR T BT

TeopeMa MOJHOCTEN AOKa3aHA.
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T 1 ABA 3, [IPOEXIUOHHAA CXEMA TUIA HEJMHEUHHX YPABHEHUH

& 3,1. YcioBue AnNpoxcUMaLMM & yCAOBUE YCTOHYNBOCTH

[lycrs X i \J 6aHaXOBH NPOCTPAHCTBA {Xh‘\:L u {\L\S:&
[ocJe0BATENbHOCTH NOANPOCTPAHCTB (><“<:)( <), annoporxcumupy-
mmne X u Y coorsercrsento. {T'\:: " {T:k:; 1BE
l IIOCJIBIIOB&TBJIBHOCTH SMMMO DPUBMOB T c i(X Xa) o, ToX =X,
< TN, TN =Ya  ,n=il, o . PaccMoTpUM HeuHe HHuA
omeparop Jt , ZAeiicrsyommii u3 cBoell o0NacTy ONpEZeNCHAA DlayeX
B [POCTPAHCTBO Y . Nycrs, nanee, R R :i& NOCNEZ0BaTCIBHOCT
HeNMHE MHHX ONepaTopos ¢ OOMACTAMM ONpeneNeHus HlANs Kz ¢
067acTAMM 3HAaYeHU|, JexauuMy B 8,,.

Onpezeneuve 3.I1.I. Bysem rosopurs, UTO HA SNEMEHTS x e DA

. BUIIOJIHSETCA YCJIOBME aNIpOKCcUMALuu, 6CaN

T:\’.r. c ’D(ﬁh\ hn=1,2, (3.I.Ij

b AT ) - Todaa ) —o, n— . (3.1.2)

Onpegedenne 3.1.2. llycrds X € DAY u BHmONHEHO YCUOBME

(3.1.I). llamee, MycTh CYWECTBYNT NOIOHUTEIBHLE NOCTORHHHE AA=&(X)

u K raxkue, 4TO

| & Tox) CTr R lsoen ) wek2, e (3.1.3)

- Torma GyZem POBODUTB, UTO MODPAACK ANmpOKCUMALAM omepaTopa &

NOCNEeZ0BAaTENRHOCTH 0I€PATOPOB SL& \h" A Ha OSIeMeHTE X

paen K
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PaccMOTDUM HENMHEUHOE ypaBHOHUS
Kexy = Q. (3.1.4)

[lycTs Ko< D(R) ABNsieTcA €ro peweHuneM, TO 6Crb A== . Yenosus
prnnpoxcumansu (3.1.2) u (3.1I.3) oneparopa 3)( onepaTopaMy ;Rh Ha
POWCHRE o NMPUHUMANT cnenyounit Bun ( T.x o< D(AL) 2aA BoEX n )i

LR(Toxdl -0, ne o (3.1.5)

-

“&n(Tg’.‘ﬂo\“ﬁ oA, nzd e (3.1-65

SaueTiHM TaxK#8, 4YTO NMPOBEPKA yonopuit annpoxcumauns (3.I.5) uax

|
|

(3.1.6) Ha npaxTUKe OCHYHO HE Tpe0yeT 3HAHUA TOYHOTO PemeHuA X,.

7l0CTATOYHO 3HATH, YTO Xo O0CNAZABT HEKOTOPHMM CBOACTBAMH TIaAKO-

CTH.
lycrs ANA OTHCKAHMA DEUEHMA HeMuHEHON 3azau (3.I.4) naHa

[pOGKIMOHHAA CXEMA ({)ih\,{‘jh\,{’TQ\,fT:S\ , ONpeZenAnLas HE—
MMHEHHYD NDUCIUKEHHYH 3a7auy

Ralxy= 0. (3.1.7)

OnpezeneHue 3.I1.3, ByzeM rOBOpUTH, YTO MNPOGKHMOHHAA CXEMA

ycoroityusa MAM YTO BHIOJHOHO yCHOBME yCTORYUBOCTH, OCIH CYUSCT-

ByeT HenpepusHas, crporo soapacrapuas Ha {0, + =) fyusonr w{t)
\

raxad, 4ro WOV Q , W{+«)=+ o=, NpUYSH A7 BCOX XK.,

W
%o & D(H) BHNONHASTCA HEPABEHCTHO

“ Raczi) - ﬂ“kt:)\\ 2 W(len - xull) . (3.1.8)

Hau6oneé ynorpeCurelpHHil cayuall: Lo(i\=ﬁi-,3:>0 , Koropuit
MCNORB3Y6TCA He TONLKC B JUHEHHOM clyvyae, HO U B HeJlUHe{HOM CJIy-
yae, Korja yzaercd NOMYYUTE COOTBETCTBYWUyH OLEHKY .

OGHYHO YCNOBME YCTOHUMBOCTHM AOCTATOYHO OHBAET NMPOBOPUTH,
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HayMHafg ¢ HEKOTOPOro HOMEGD4. Jns NpaKTHUECKOW €I'C NMPOBEDPKN 4YacTo
yZaeTcd npopecT cieaynilue pacCy &sACHUsA .

PaccMOTpUM MOCHAEKOBATENBHOCTD Y PaBHEHMIE
\ﬂh(mh+2n\ - ﬁhkl\\\l = Bh . (3-1.9)

316Ch X, OYyHEM CUMTATh NapaMerpoM, a 2. — HeU3BECTHuM. Ecau
YZACTCH NONYYATH ANPUOPHYO OLUEHKY (TO €CTh OLEHKY BOBMOXHHX pe-

ueHud 2, , DABHOMEPHYO OTHOCMTENBHO X. ) BUZa

N G PR (3.1.10)

¢ dyuxume#t n{(4) , yIoBAETBOpALWEN TEM HE yCNOBMAM, HUTO K RICAN
70 BHNONHAGTCH ycloBue ycroiyusoctd (3.I1.8) ¢ wld= oty
JocraToyHo B (3.I1.9) NONCHEUTH
Cp = Lm 3 Ka*t2naz Tn
Teneps IepeHeceM Ha HedUHeHHUR cayyail OCHOBHY® TeOpeMy O CXO-

ZUMOCTY TPOCKUMOHHON CXEeMH.,

Teopema 3.1.I. IlycTh ANA OTHCKAHUA PEWEHMA HENUHE{HON! 3azaun
(3.1I.4) naHa NMpOEGKIUOHHAA cXeMa (1X”3,{\3Q5gYTDL{T:n, OIIPe EOAAN—
nafg npueauxeHrynw sazayvy (3.I1.7) ¥ BHMNOAHANTCA CIEXYHUME yCAOBUA:

I. Cymecrsyer TOUHOE peuwcHue.

2. [lpy BCAKOM N CYUECTBYET NpUOMUEEHHOE DEUeHUE.

3, Ha BCAKOM TOUHOM DElleHUM BHICJIHEHO YCAOBME annpoxcyuMauu,

4, BHIOOJHEHO YCIOBME YyCTOWYMBOCTY MPOSKIMOHHON CXEMH.

Toraa:
a) TOUYHOE pPeleHUe eIMHCTEEHHO,
6) npuGHMKeHHOE pelieHMe CAMHCTBEHHO AJA JNCOTO W ;

B) MPUOIUKESHHOE pOuCHUE T - CXOINTCA K TOUHOMY.

Tloka3aTeNlsc?s0,. JokakeM a). IycTs X, U X, ZABA POLECHUA ¥DaBHE-

HuA (3.1.4) ¥ Ha 0GOMX BHIIOJHEHO YGNOEME ammpoxcumanuu (3.I.5).
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Torzaa, BCAEACTBME YyCNOBUA yCTOHUMBOCTH, CTPOrOT0 BO3pacTanud w?
-1

HEMPEPHBHOCTH O3~ B HYyJNE W YCHOBU{ aNNpoOKCUMAUMM HA Xy M Xz,

HMEOM

\\T:\(TL-”I.L\ I\I\ & kﬁ-i k “Ankir:i-i.\ B j{“(\rr: :11;\\“ §
AT e M F AL (Tea ) =0y n— ==

' ‘ 0 ot
Ho rorza u “’Tntx&fznl\“ﬁunpu n-— > i, B CWIYy yCNOBUF HOBHPOHK-
IeHHOCTH HopM B X, X ,=,. JTBEDKACHUE a) ZOKa3aHOo,
Yrsepxienue ) cpasy clezyeTr U3 YCIOBHMA ycroifunpocTi. Joka-
KeM yTBEpHACHME B). BOCNONH30BABUUCEH YCILOBUEM ycroiflyusocT#, pa-

-4
pencreeaMn (3.I1.7) U HEeNDEpPHBHOCTBN W B HyJe, NOJNyuaeM

L =Tl ol o (e - AaToxd]) = 0 (LAl Tard =0, n~ .

w

TeopeMa 70Ka3aHa.
Cnencrsne 3.I1.I. Ecim B ycnopuax Teopemd 3.I1.1 MOPAZOK annmpo-

KcuMamuym paseE W, a uJ(t\f~*§£¢ npn 4 —~+o= ($>0) , TO
he, - Toxoll= Q7Y

TokazaTenbcTno. o ycuaoruw (3.1.6)

X

- X

\\ &n(rrh‘&o\ “ s

A 4%
a8 bJK'U"‘"‘L.

CnenosaTelbHo, NPy P e
N A Ly
! ‘.il‘ -X - - < _?. iy
hn-Tatollcw (on Vg (A ) = D(n %Y.

K
Urax, MOPAIOK T - CXOAuMocTH ‘Xw ¥ Lo 8CTh E

Kak # B NMHEHHOM CIyuae BCE ONpEZeNeHUsA U YTBEPKAEHUS ITOTrO
naparpada NEeTKO NEDPEHOCATCA HA TANEPKMHCKUE CXEMH.
HaxoHel, NpOANINCTDUDYEM BHUEUITNOKGHHOE HA NpuUMepe clezybmei

3azauM, KOTOpas OHia paccMoTpena Bpayzepom [ 38].
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PaccMOTpiM ypaBHEeHue
Iuvm = {('x‘mm, comsaex<boren (3,1.11)

C OZHOPOZAHHMH XDPAaeBHMM YCHOBUAMHA Nupuxie

Duwn = Duler =0, Qsxsm-i (3.1.12)

# IuddepoHUMANEHEM CAMOCONIPAXGHHNM OIlEpaTOopOM 1 BUTE

:ZL\{"X‘} = K' L\ ’D’tib-‘(lﬁ (_D)U.L'IJ&) FY\'?/'i ) (3.]:013)

| 3aMeT¥M, 4YTO HEORHODPOZHHE KDABBHE YCHOBUA D ua) ==«
D u() =%« , 0§K¢m~1 7179 OMHOMEDHHX 3a7ay MOMHO CBECTH K

ORHOPOAHHM ycnoBuaM (3.I.I2) nyTeM NOAXOZAWGH s3aMeHH HeM3BECTHOi,

a Jpyrue TUMH KDPAaeBWX YCJIOBUI B OZHOMEDHOM clyyae UBYyUaNTCA aHa-~

rormydo  (cum. Hamp. {341 ).

; OTHOCUTEABHO ONeparopa I NPEANONOHIM,YTO BCE ero Ko3dduiu-
;eﬁm P, O¢y¢m ,0oTpaHiyeHH Ha (4,6} ,a cam I \Afzm(.q.&kammﬂ-

lPMYeH, TO €CTh CYWUECTBYeT MOJOXRATENBHAA KOHCTAHTa K Taxasd, 4ro

Y
2

b T 7

\ { > P-\ilﬁl'j)‘&o&m} R dx > K. . (5.1.14)
AN W, La, by

o T=o

s BceX we W, (aél, THe W, (a6}~ COBOKYNMHOCTH BEWECTHEH-

HEX GYHKWAE W(x), ans KOTOpHX (hh-4) ~7 mpousBozHas aGCOMOTHO He-

basl
mpepiBHa, D e L.j_Lq,(al ! BHIIOJNHEHH KpaesBhe yCIOBUSA

D sar = Do) =0, 0gism-1.
KpoMe TOro, Mu ApPEXNOJCHMM, YTO +Qx\u\ -~ BEUEeCTEEHHAf W3Me-
puMas nala.b\» R gymxuus, roxas, uro el(-xwfm)e: LQ_\ZC\.H LN BCeX

vy € WM Lo, b ¥ UTO NTOUTH AJIA BCEX x e Lo, &1 M BCeX

UXP ~os QU,uo+e> CIHDABEAINBO HEPABEHCTBO
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& S
- dx : p (DWW Y d
4<x,u)‘:<xijgx<&§w*.s{2;6 w x
u wu\.:J;“gq‘n g Ldlt.'lﬁ Oll
wFE O

(3.1I.1I5)

[[0CKONBKY 3HAMEHATENb B NpPaBOil 4aCTH COOTHOWSHUS (3.I.15) orpanu-

: - 4 W\‘V\
wen cpepxy semmunnoir Wl 'yw (4 ¢y o TO 43 NPERNOTOREHMA Wi L4,63
£t
sanunTAuHocTH oneparopa J (3.1.I4) cremyer, yTo /A MONOKUTENBHO.
My GyzeM IpexnojararTh, 4TO AJA JNKOONH nocToAHHOoR ¢ >0 cyuscTBy -

I €T NOJOXUTEJNBPHEA NOCTOAHHAA M(C.\ TaKag, 4ro

L

(:n.u)-*‘uc,m '
¢ —— \ < My (3.1.16)

Ina mouTd BceX x & La,®)  ummcex uxryu ¢ lulsC u lolsC.

BBeaeM B 1IpPOCTPaHCTBO Wi la.b) xBasuSuauHelinyn fopMy

% e . . ] }
B(uw = g { }_4 Pgﬁx\fbiumfb’un‘\ dx. - g* @uadseade (3.1.17)
!

(s }zo @

4 GyzeM roBOpMTH, uTO Kpaemas sazaua (3.1.II1)-(3.I.I2) uMeer 0C-
OCWEHHOE peWeHUe W e W."a,8) [38] , ecau

B =0 wa soex e W, Cabd.  (3.1.38)

Mycrs aias poweHud 3agauy (3.I.11)~(3.I.I3) naHa raleprUHCKaR

cxena ({Xh\, LYY AT {T0Y) , onpemenswuas raiepKusckyl npH-
ONuKEeHUHYD 3azauy

T:Z;Ah=rmqlxghx (3.1.ID)

C OHODOZHHMM KPAEBHMM yCHOBAAMU IUpUXie

]
£

r Duntad = DU br=Q, o0exsm-L. (3.1.12°)
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llo apanoruy ¢ TOuHOM 3amaueli U.e X, OyZeM HA3HBATH 060GUEH-

HHM peueHueM NpuonMxeHHol sagaun (3.I.I1°)-(3.I1.I2'), ecuu
B (um iy = O INA BCOX UWn & X

rze B  xpasucniuueitnan dopma (3.I1.I7), 3azaHHAS B npocwpaﬂcmﬂe>(w

YCNOBKO YCTORUUBOCTH.

PaccuoTpum ksasubuauHeiinyn gopmy (3.I1.I7).l[IpuMEHAsT HepaBeHCTBO
lilsapua, 7E€rKO MONyuasM HEPaBEHCTBO
; @ ™ ’
\B(u,u\\&‘ K““thrr_q.” % BCEX L"\eratq.sl (3.1.19)
OTKyZ&, Kak CleiCcTBME, NOINy4aeM, UTO KBA3UOUNMHeHHAA $opMma (3.I.I2)
ABAAGTCH ANA KaxXioro Lae.VU{“La\&l OrpRHAUEHHHM JIUHERHHM ¢y HKINo~
HaJIOM OTHOCUTEJBHO krE’CL? Lo,¢) . [Ipumenssa reopemy Pucca 06 o6-
WeM BMZE OTrPAaHMYEHHOIO ANHEHOrO (YHKUMOHaZa B IUALGEDTOBOM NMpO-
CTpPaHCTBO NpUXOJMM K BHBOZAY, YTO CYWECTBYET 6ZUHCTBCHHHI 3JIEMSHT

A

Fue W ™ta,63  Takoif, uro
Buws)=(Fuw) Wi Lagy AT BOEX ve W, ta,b) (3.1.20)

rze (- ‘-\ W La.e] ~ CRAIAPHO® NMDPOUBBOZEHNME B \;J;“Lq‘%l.
ToM caMuM ONpeZeNAeTCs OTO6paKeHNe F‘=‘GJ;“LQ‘Q1 — \;J;"quz,
yaosneTBOpAvmee yenosunw (3.1.20).

3aMeTuM, 4TO eCIM U(X) oOoCueHHoe peueHue sagauy (3.I.II)-
(3.1.12), to Fu=0.

Cnepsa ITOKAXeM, YTO OTOOpPAKEHUE k' asasercs CTPOI'G MOHOTOH-
HHM, TO €CTE HOKaXeM, YTO CYWECTBYET NONOKATENBHAA KOHCTanTa K

TaKkad, 4ro ANA BCEX  W.U € W, La, &l

2
B(us u-vy~B(u, u-vy 2 K ““"U\\Wf"m.u '

lejicTBuTENBHO,
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b
N o )
BQM»U-U\ - B\U':U‘U\ = ) > Pia'x_ii)tag'xsi)(u-u\ot'x*
 Jp—
A iso

i b b
i b ™ . .
’ - g L oD D u-mnde - ‘{\'x‘k"“‘"""\’dr"* &{Q“U"(u‘m&“
3
| a =2 o a
e Ty 4
" -.'. < ) kl;u\"" WXy z(}k
;- ‘ - - - el xm
| S >___.P‘Lﬁ\-® (u U)H Ax “ — X
! G\ 3':0 a
M, yuarusag (3.I1.15), npuxojiuM K HEPaBeHCTBY
e ¢
&-E ‘ i o \Z
B, u-v) -Bovu-vy > =5+ > &P—,NLCD (- de
L A—1
o a

OTKYyZa, npuMends (3.I.I4), 1OIYUHM LiCKOMOE 11EPABEHCTRO.
B cnezyoueM naparpade Mb [OKaxeM, uTo B YCJIOBUAX JlaHHOH 3aza-
yy 03 CUABHOM MOHOTOHHOCTW OnEpaTopa ¥, BHTEKaeT YCHOBME YCTOi-

YUBOCTH IalepKUHCKOrOo LICTOXA B CACKYIWEM CMHCIE Vu..u‘h EXV\

[T Fu, - ToFe b2 K lue-ual (3.1.21)

Tenepb noxaxeM, 4T0 OTOOpaxEHUE W Henpepuslio o Junuuuy Zid
KOHEYHHX apryMeHTOB. [[OCKOJDLKY HOPMA 3JCMEHTA Fu,-Fun MO¥eT OHTB

[ipeactasjeia B BUAC

qup PRl 122

[=]
NS a k) W £0 bl

I

W un-Fudl

(m \;J;_MCQ . %]

TO AOCTATOYRO PACCMOTPETH Bmpaxeﬂme(FHJ“—Fu;atd:LMUUmcqtl AN
3 1
JKBUBAJIEHTHOE eMy B(umw“\" B(U.»0a) . Yuurusadg NPeZNORONEHNE

(3,I.I6), nerxo yCTaHOBUTE, UTO

4

[(Fun-Fo., w“)“'\;\l?‘:.q.u\é K (M) fun-ul

ALY b w
Wian W'3,1,23)
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AR BCEX Uy Uy 0w €7 W tak) 5 Budh e M s M.
B cwry (3.I.22), HepaBenctso (3.I.23) NMpUBOAMT K HEPABEHCTIBY

I Fun - P | € KM fuw-wll (3.1.24)

HO 370 M O3HayaeT, YTO OIEPATOP ¥ HenpepuseH no Junuany ZAaf
OT'paHUUEHHHX aprVMeHTOB.
CxonuMOCTE cXeMh. [[ycTh Ww DBLSHUS NMpUCIKKEHHOR 3a8ZA4M, & WU

pemeHne TOYHOM 3ajauu. PacoMOTpUM \\Lh~~rV:LA“ . [IpuMeHsas

(3.1.2I), NMONVUMM, UTO
e -Truls T Pun - TP Tow e AT R Tawds x0Tl

3r0 onpeneNfaeT HE TOJBKO CXOAMMOCTH CXEMH, HO M CKODOCTD aroit

CX0ZMMOCTH.

§ 3.2. TanepeyHCKAA CXeMa WA yPABHEHUN ¢ MOHOTOHHHMH

OIe paTopaMu

llycTh ZMNA HAXOXAEHMA DEWEHMS YPABHEHUSA
Rixy=0, (3.2.1)

rie HeaMHeMHHE omepaTop A ZefcTBY6T U3 cenapadeNBHOre OaHaXoBa
‘ ]

pOCT paHCTRA X (D) = X) 3 conpaxeHHOe €My NPOCTPaHCTEO X

nana razeprancran cxeua ( § Xy, L¥n3, 1T AWY), onpenenawuas

ralepKHHCKY TPUOAUKSHHYD 3alady

T*4(xn = 0. (3.2.2)

OTMeTHM, 4YTO X, HABIAGTCA DEmeHMEM 337aU# (3.2.2) TOrza U TOMAb-

KO TOorjza, Korza ZAli a00000 UnE Xh BH{IONHAETCH TOEASCTEO
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Cuny Rix 2 =0, (3.2.3)

TeopemMa 3.2.1. Ecau oneparcp R CTPOrO MOHOTOHHHM, TO3

I. YpasHesue (3.2.1) He MOHET MMETD Gonee OXHOrO DPEWEHUf.
2. llpn xaxzgoM wn 3azava (3.2.2) He MOKET MMETDH COJiee OZHOTO
peleHus .
Nloka3aTeNbeTBO. JOKAKEM OT MPOTUBHOIO. Ecam w ¥ & [Ba pelie-
HUR ypaBHEHUs (3.2.1), TO ﬁ(m.—_O s ﬁauw-—Q X 3IHAYUT

LU=y, &u,.ﬁ\m}aa,qmo, B CHIYy CTPOTOif MOHOTOHHOCTH 5 BO3MO XHO

quwp npM w= . Jamee, ecmu k1 X« ZBA POUEHMA 3akaud
(3.2.2), TO, COrNAcHO (3.2.3), mMeeM {xs, Rexd=0 ama wi=l2.
Cuepoparensio, O={xn-xa Rati-Rad)aro sosuomto T0ABK0 NDU ctax?,
TeopeMa ZOKa3aHa.

Teopema 3.2.2. llycTs oneparop JD\' MOHOTOHHH ¥ ZeMHUHENDEPHB~

HHit ¥ MyCTH HAlleTCH NOCTOAHHAA A>Q raxas, yTO ANA BCEX XE& X,
Lxll > A BHIONHAETCA HEPABEHCTBO {a, Ry > Q . Torza

ANA Jgodoro Y 3azava (3.2.2) UMEET DPeueHue e Ay o TPUUOM “‘Iﬁ\\iz\.

n ar
Noka3aTeNncTr0. Hyors {4, §,., JuHeHHAs He3apucUMArR NONHAA

cucremMa U3 X . danuueM ypapHEHUS (3.2.2) B caexyoueM Bafe:

Z_.( RS ﬁ(‘l.ﬁ)({)\ = O . (3.2.4)

Y
lokagen, 4TO ypaBHerue (3.2.4) MOHO 3aMEHMTD SKBUBAJNGHTHHM EMY
" . ;
ypaBHEHUEM B SBKIMEOBOM NPOCTPAHCTEE E . Jua oroit HedM BBE-
»
71eM B pacCMOTDPEHUEC AMHEHHEA onepaTop r3n€l i ( E )Xh\ . Infa

0600 Cow= (Ci)ir, MOTOHUM

3“&“: Cn 3 (3.2.5)

"2}
rie X 3a7aercH ¢ IHOMOUEBK (popmynu CIL“‘:'ZC\"'?L'
FLEN
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3aMeTHM, YTO ypapHerue (3.2.4) JKBUBANEHTHO CIGAYKUEH cucreMe

Yy pPABHEHUU B E"

(k-e-L ) ﬁc(j“a,\)-—-o , 1=Ad . (3.2.6)

BseZeM B E oneparop
R = {w\ , ;tha..\)l
Tenens cucremMa (3.2.6) NpuMer clexybuuili Bux:

A @z 0 . (3.2.8)

[IposepuM ZJAA ONlepaTopa ﬁ ycaosusa Teopemu I.3,1I.

(3.2.7)

"
=i

Oneparop RAw HempepHBeH, TAK KaK HENMDEDHBHH €U0 KOODAMHATHHE

gy 9> RCInCW) . JleilcTBUTENBHO, 6CTIM NOCISAORATENBHOCT D

- (my

" -—-"Ct\:' Tipu m—vo"(B E“) s TO NDH M — oP

[ La)

(m) e
Lan = Aot "-'> CM e, — > co g =X (8 Xw) .
LA Lo
124 [

Torza, B CUIY AEGMUHEMPepHBHOCTA ONEpaTCpa A , DI oo

(0 Fexs)) == (g fam y = <o Ay

llanee, ANA JNOOHX Ein:CO‘i\{l,, ' %..'—' (%1\1‘:; ua E" , COTIACHO
(3.2.7) n (3.2.5), umeeM

(an = Eh ¥ &n@im) — ﬂhkzn‘) = Z(Q"%;\<k? ) ﬁ(jhdh\ 'ﬂ(ﬁhéu)>z

= {3 8n - 3ubey ATea) - 2C3L3)Y =2 0

B CUTYy MOHOTOHHOCTM omeparopa  J\ .
Hakonen, ecan §Culiga 7 A WIS, 20 P PR R L E P

n rorna
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(ah ' .ﬁnteu)) = (E.\: ﬁlxhau‘\z(zhani &K’ME»J\?-('JC...\) »ﬂ&\d) > O .

llo reopeme I.3.I ypasHenue (3.2.8) uMEST pEUERNE Ce , aToria

“
sagaya (3.2.2) uMeer (mpd AwOWX w ) peuenue X =Z‘c{~9-‘ .
Ocrayloch HOKas3aTh, uro ekl s A. o
JomyceuM NMPOTUBHOE, YTO hocwnli>A .Torza mo YCIORKUK TEOPEMH
(k¥ Rexry)y» Q » uTO HEBOBMOMHO.
TeopeMa NOJHOCTEM JOKA3aHA.

TeopeMa 3.2.3. IIyCTEH BHIIONHGHH YCJOBMA TeOpeMH 3.2.2 ¥ MYyoTh

} XY ey - IPOUIBONBHAA NOCIEZOBATENBHOCTH pElleHMit sazauu (3.2.2).
o
Torza rnociezoBaTelBHOCTE H\vx..\img c1alo CXOAMTCA K HYJNW.

p
JNloka3aTenbCcTBO. JOKAakeM cHayana,4To [OCNeZO0BaTeNBHOCTD {&L’xkﬁ“

orpanuyesa. 13 ZemuHEeNpPepHBHOCTY OMNeparopa X 3 wvie clenyer
cymecrsosanne nocrogruux ©>Qu M>Q rakmx, uro Ldexalis ™

xax Tomsko |l ls<S . Torza B uwape Ss = {'x 3 \\1\\45]3 KMesM

(e A ) = LK Rxn Ry + 43 Aoy = X R +

+<xh1~9‘&x\ﬂ> < <m\j\§"1\> ‘<xh).ﬂ(15>.

MH BOCHOJB30BANKCH yCAOBMEM paspeuuMmocTit sazays (3.2.2)
{(Tn RexY =0 ¥ uOHOTOHHOCTED ONGPATOPA Al , COMIacHO KoTopoit

{x-xn, kxa-Rn) £ 0.

CnezopaTeNEHC, ANHA 0 =S Ss

(s Acmay € [ deay |+ (e oo | « Ms+H,

oo lxwl € A . Mewsa x Ha - , aHaJAOPUMYHO MONYUMM, YTO AAA

BCBX XK & SS
“MBr) € <X R xnd .

Pakuu 0Gpa3oM, AAf BCEX X E& OF  HMEeM
\43:.,&(3:“\)\ sMS+M.
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Janee, N0 ONpEXEeNEHN HOPMH JUHEHHOro QyHKIMOHATA

I fcmnll= swp |y docad|= sue gkx,ﬁ{mm\a\"\ﬁb 5V
ICVESY Ixbss
3TuM OPPAHMYEHHOCTH NOCTIEA0BATENLHOCTA {5&(1“\‘3:{ ZOKa3aHa.
Tenepp NOKAKEM, UTO {ﬂtx“\E:‘cnao‘o CXOEZUTCR K HYJIl HA HEKOTO-
poM MIAOQTHOM B X JuHejtHOM MHOTO0OGpasuM. BOCMOIEB3YeEMCH NoAHOTON
cncreuu {\91‘3:& . U3 nee caeiyer, YTO JNUHEHOE MHOroo0pasue
= X« mmormo 3 X . Iycrs fx.e.\;( rorza <€ Xwm [pA HEKO-
TOPOM ™ W ZNA BCEX nzm (X, Acxwy=(, D8 K. peueHUE 3azauM
(3.2.2). CnefoBaTelpHO, HA [JIOTHOM B X IuHe{HOM MHOTO06pa3uM X
{ oy 30‘(.1..\?-*0 npy n— > , OTKyAa HO uasecTHOif Teopeme BaHaxa-
lireiinraysa (cM.Hanp. [26] ) {\ﬂ(m\fcnado CTPEMUTCH X HYJO IIDU W=
JriM TeopeMa NONHOCTHN AOKA3aHa.
Tgopema 3.2.5. [lycTs BHNONHANTCA YCAOBUA reopeMy 3.2.2., Tor=-

7a ypasHense 3.2.1 uueeT peueHme X, TpUMET R s A

TlokasaTenpcTs0. Jlo Teopeue 3.2.2 ANA nodoro w 3azava (3.2. 2)

uueer pemeHMe L,€ Aw ¢ lx.ls AL

BeIeZCcTBME PeINeRCHBHOCTH NPOCTPAHCTBA X  us nocnenoparenb-
HOCTH {mn\zL MOKHG BRIEIMTH NOINOCTEAOBATENBHOCTS (% w5 crado
CXOLALEroCH K Xo& /N , mpn aroM Hx.l< A .Janee, ana modoro

T e X , B CHIy MOHOTOHHOCTM ONE€paTopa J)t‘ , NMEesM

[o=2<x-%y, Foxy-Axn) 20,
Ho Ih.=<‘)’;~xnn:ﬁ‘(n} -k fx ), npuuey npa - (m,ﬂ(rx,;v.,@,_
Tak KaK N0 TeopeMe 3.2.3 Sx .y ~0 cnado npu n'— <= . Cnexosa-

rensH0, 1,0 —>{X-Xos Kxdd TPM W —ro= U IHAWT JIA BOOX xeX

<‘X’_"‘xo 3 chx--)> 2’ O . (3.2.9)
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Bemr Rixo)=0 , TO Teopema zAoxaszana. llycrs Rexay 20, Toraa, B cu-

ny reopems XaHa-baHdaxa [I&X , CYUWSCTBYET TAKO{ 3NEeMEeHT Ecﬁ£><,qT0
Ly Foxay = L haol . (3.2.10)

MoacraBuM (3.2.9) X=xXo-tzs , rae t»Q .Torza {ze) R(xe-t2)7 ¢ 0.

Orcoza npy Lt — ~Q ¢ yueroM (3.2.10) umeem {Ror Alxar? = fhcxn I1£ 0.

3HauAT MpeLNOJOKEHME O TOM, Yr0 ALx-)+ O HEBEPHO U TEOpEMa ZO-

Ka3aHa.
CnezeTBue 3.2.1. ECIN BHNOMHEHH yCNOBMSA TEopeMu 3.2.5, TO U3

NN6OR MOCASAOBATENLHOCTH peleHuit sazaun (3.2.2) MOHHO BHASNUTE
NOZNOCNSAORATENEHOCTS, CXOZAWLYICH K HEKOTODOMY DeleHUd YyDAaBHOHUSA

3.201.
Ciaepcraue 3,2.2. Eciu B YCNOBMAX TEOPCMH 3.2.5 QIEepaTop 5%

CTPOTO MOHOTOHHH#, TO xnA Jwdoro v  3azava (3.2.2) umMesT eAUH-~

CTBOHHOS DOUEHUE Xw& Xn U NOCHEAOBATEABHOCTD 1% wln~y OTUX DE-
meHudt clado CXOINMUTCH K 3MEMEHTY Xo< X, ABIADUSMYCA eNUH -

CTBEHHHM pouweHueM ypasHeHua (3.2.1).

T IOKa3aTeNbCTRA ZOCTATOUHO coclaThCA Ha TeopemMy 3.2.1.

B KoHIe 3roro naparpafa fnoKaxeM, Kax HEKOTODHE M3BECTHHE
reopeun Bpayzepa [24) u MeTpuunsa | 22}0 cXOZMMOGTH TaNOPKUHCHAX
CXeM INf YDAaBHEHWA ¢ HONUHE{HHMM ONepaTopaMit CBA3&HH ¢ Haush uH-
TEPNpPeTALNEH NPUONUKEHHHNX CXEM.

TeopeMa 3.2.6. lIycTs 31QX**5 HENMpe PHBHO8 OTOODaXeHNe ¥ BHIOI-

HANTCHA cAeIyolke yCAOBAAS
-
I. locaenoBaTEIBHOCTD MOANDOCTPAHCTB {fxvﬁvux npenenLHO‘T-
- miotHO B X
2. Ina ;wdoro pe , T ) CUNBHO CXOZAMTCA K Y4 DaBHOMEPHO
HA KOMTAKTHOM NOIMHOXECTBE B J .

Torna BHOONKHAETCH YCIOBME TANEGPKUHCKOR annporcuMaiuy onepaTopa N.
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Zokas3aTeascTB0. JleACTBUTENEHO,

IlT:ﬁ(TQm\“T:ﬁ(xwué“FRHNTLx\~ﬂ(T:mﬁ“+“80mx¥ﬂnM+

+“j:\&=m ST Al = On Af\ AT
rze AL u O mpn n—=> crpeMATcs X Hymo, B CHNy JCXOBAA 2, 2
A — 0 npu w—- o= , B cumy ycuaosus I. Teopema Zoxasaxa.
TeopeMa 3.2.7. [lyeTh NOCAEXOBATENBHOCTD {NWYeooy , [peAensHo
T - nmorsa 8 Y . Torma, ecmt Taf(Tax) — &¢o) mpu n— = , 10

BHNOJIHAETCH YCIOBME TallepKMHCKOH ammpoxcupanuu oneparopa 3.

JloKa3aTeNbcTB0, JleACTBUTEIIBHO

[T AT ) -Te koo s A Tad(Tox ) - Roo s e T hinls0 HPE nee

B CUNy YyCJOBUi{ TEODPEMH.

ir.

Teopeua ZOKa3aHA.
TeopeMa 3.2.8. Hycrs Ji: X — X cuisHo WA - MoHOTORHHYt onepa-

rop, X'- crporo BMyxIO, U X=X ugna msoro v BTull=1,

Torza ralleépKUHCKAA CXeMa yCToduusa.

JNloKa3aTeABCTRO. [IDUMEHAR JICMMY I.3.I, B clIly ll.- MOHOTOH=-

HOCTHM OllepaTopa R , TONYyYuM, UTO

T Rexty -Tadcxy > Ulmn-xW)? = Aty - Aty T Ueet-xahy 2
> Y Chn = %x0W) hxn-xcwl .
Ho, ¢ ZApyroit cTOpOHH,
CTr ity =Ta x5 Uixa=xd)) \\T“:?mxh-r\'nﬂmh\\\ml-:r.‘.,‘,\\,
OTHYZA OKOHYATENDBHO
LT Aty - Tafaxh || 2 ¥ (L = ib)

yTo ¥ TpPed0Banochk AOKa3aTh.



- 59 —

§ 3,3, K Teopuy HEFBHUX ONEPATODORB

[lycrs X ,)f n 2. GaHAXOBH npocrpaHcrsa. Oneparop b zeticr-
ByeT U3 NPOK3BEAEHUA NPOCTPAHCTE X = J B npocrTpaHcTBe Z .

PaccMOTpUM ¥ PABHEHUS
Fk:\-:‘é\ = 0 . (3.30I)

ByneM cuuaTars, 4YTo
I. Oneparopi F(x\g‘; U S X.4) HETpPEepuBHY B W —OKPECTHOCTU
HEKOTOPOM TOUKU (Xeilye) = AxJ,
2. Cyuecrsyer omeparop | =| F;gxo,go\]'i&; T (2,
3. Foxayy=0.
lycTs AAA OTHCKAHMA DELEeHWsd 3azadu (3.3.1) BHOpaia IpoerIuOHHasn
cxemMa ({\j VL2050 AThY) » sanapuas TPUOIMEEHHYD 3aauy

PHKI\B"\ =0 ) (3.3.2)

rie omepaTopi - ZeficTeyor us X * Ju B Z .
MpeZNONOKMM, YTO
I. OneparopH PH(““B"’ u F;n(xqf) PABHOCTENEHHO HEMNpe PHB-
HH B WS, = OKDECTHOCTH TOYKH (Xoy Tnye) )
_‘\n‘ i 'L
2, CyuecTByQT ONEPATOopH r“;aL%B“txoﬂkggleaifzhdjm, KpoMe TO-
ro sup UPH=ps .
. o
NorpebyeM, UTOCH AJAA BCEX {X.3)e Wikeiyo) (x.lwy) npuHaIIEHANO
Ww - OKPGCTHOCTH TOUKH {Xo) In%o) ¢ AOMYyCTUM, UTO RNA BOOX

(X 'y €Wn UMEET MECTO COOTHOWEHNE

“F “&‘53“T P\l\(jl\ (L-2930m, (3.3.3)

. e
rae O<goxz ~i.

3aMeTUM, 4TO [P BHIOJHEHMW YCIOBRii I-3, COrIacHo TEOpEeMeé O
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HefiBHHX omeparopax {cM.Hamp. LI4) ) CYWECTBYIT MONOHMTENBHNE 4ACIa
Q. uQ, rTakue, YTO B OKPECTHOCTH S.(%eiwa) TOUKM ), TOYHAA 33~

naya (3.3.1) umeer eAMHCTBEHHOE DElEHHE yix) ,KOTOPOE ONPEIENCGHO

B OKDPECTHOCTH S (Xe,30) TOYKM Xo UM MOHET OHI'B MOCTPOEHO KAK Npe-

7en CHSLYOLWUX NOCIETOBATENBHHX NpPUOIHHEHHN

\3* =\3K—L—- Y;lla‘é_‘_t\z AK.I“BK-L\) ? (3-3.4)

rie oneparop Alxy)- crumanuee 0ToGpakeHue U YAOBICTHOPAET yCAO-~

puio Jumuuna mo Yy o, TO ecTr M J00bIX %Lsﬂlé-SQQ%ORz) npu BCEX

xe Siixag) ) | (3.3.5)
\\}-\Lx\gg - Ay RS oy 1\\‘3&“‘31\\'\
o q<l.
liaBecTHa TaKxe cienyidas OlleHKa CHOPOCTH CXOZMMOCTY 3THX NpUCHUKE—
Huft &
hy -y | s —-L{E-q—/- TR ST (3.3.6)

4ro KacaerTcs NpUONUECHHO 3azaue (3.3.2), TO BOUNPOC O CyuLECT-
BOBAHMM MPUGIMKEHHOTO peuelus 0cTaercd HEACHHM, TaK Kak Ha OCHOBA~
M cooTHOUSHAA (3.3.3) modyuaew, uro © (xaeyl) FO0.

lMeer MecTO clezywumas Teopewma:

Teopema 3.3.I. HycrTh BLUNOMHEHH yCAOBUA 1% 2'n cooTHOWSHUS

(3.3.3). Torza HaliAyTcHd TAKNC NONOMUTEJIBHHE UUCIA n, .2, 1 8,
4To AnA BeeX 5.<(0,8,) B OKDECTHOCTH S (Tuyer 22) Tounn Vwye IDH -
GnuxeHHas s3azada (3.3.2) uMeeTr €AUHCTBEHHOE DEUEHUE 4"(x), KOTO-
poe ONpEeAeleH0 B OKPECTHOCTH SXe,2) TOUEX X.o M OHO T —cxomur-
CA K TOUHOMY DCUGHMD $ix> DU RO

Noxa3aTeNbCTBO. JDABHEHUE (3.3.2) DABHOCMNIBHO CIEIYHEEMY

y paBHBHMD

[

3 = An'\”“‘e{‘) ) (3.3.7)
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n
e oileparop A (x4} onperenfdeTcAd PABCHCTBOM

Ay =yt =

Wr\pﬂ

i‘)‘.\a"\
Insl nOoKa33aTEeNbCTRA CYUEeCTBOBARNA U EAUNCTBEHHAOCTH pPOMEeHUA

ypaBHeHua (3,3.7) TPAMGHUN HNPUILHT CHATHX oTo6paneHuit. TaK KaK

aAn _Dn n‘,_‘ o e ) n
A B T -]

TO

“ gi:: £ 9 (0s8)

(Bm-xoliegr »  hy"=Tlaclies, )

rae O (guso <O npu 9.9, — O , B CUy NaBHOCTENEeHHOR Henpe—

PHBHOCTH Pa: (wayn) 7 MOXHO BHODATH TAKME WACHA 2y UM 2z ,urO
0 = @iy < L. Tosrouy omeparop A”(x.3™) PapHOMEPHO ¥AOBIETHO-

paeT ycnopuo Jumuuna mo 4* , TO 8CTH
WA ymy —AtGoanfisa fyr-ynl (3.3.8)

208 BCOX X -Xofls 2y & fat ~Teg laa 242,

Janee, A BCEX  \x-=xol sy
u A“(—I-)T\:Zo\ “T;%o\\i \W“\\ “g““(m\w:hén\\\f?gn } (3.3.9)

B WLy YCHOBMA 2'M CoorTHOuGHuA (3.3.3). MosrToMy, eCIn MPUHATE
L-q)
Sox= i——g——?-"— .20 TIpH Sn<So AT BCEX R, ¢ TAKMX,uTO JA-Xhey

1l ~Tuy 22, onmeparop A'Cx.3™) oroopasaer wap O (Tyo2) B ceds.

JeiicTBuTeNBNO, €CM Y& S(Taye,22) , TO AUA BCEX XE D (Xe,24)
N oy, = At ll € fAT g - AT Teso ||+

+ “A“('x .‘_\‘h\ao\ =T 30 “ sqLt 38 < g
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5T MOG0T0 Sw <« S, TO GUTE AN xay™y roxe MpUHALNGRAT LADY
L3

S (‘T.,.;;.,, n,.) . [oaromy ypasucuue (3.3.2) ureeT B OTOM Wape €AUH-

CTBEHUOE DCUCHUE Y*(x), KOTOPOE MO¥eT OuTh NOCTPOGHO KAK ITpe7eN

CAEAYRUNX NOCHeAOBATEIBHHX TPUOIIKESHIH
" w o
yro= Altig s =yn -T R gy 0 (3.3.10)

eCIU TAKO[l MpCAcH CYWCCTBYET.
QUeHUM OGIM30CTDH NOCAGA0BATCABHUX NPUONUEEHI) TOYHOTC ¥ INIPU-~

ONUKEHHOTC pEeuUeHui.

B Tay -0 b = ITh Ao ~Alcagan s
4 “T,,'.Ac'x,;;_,g—An(x\T: Yu.l) L+ /-\"(I‘T\;L;‘-J -A“n‘;;;_g I <
< TalFany, o~ TR G Teg ol TA G e - Al e

(3.3.1II)

< FTalRixy ) ~Tal WPy, o U+
+ BT P T F g, - T TR (x, Tay U
*-“‘T:rFukx,Tigtw\-FF“(x\Tuﬁﬂﬂ\\\*
+ ATRCx Taye ) = TR OnTage ) |+

+ BA x, Tay, o - A% yoa =

=1 L0101
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B CMIy HEBHDOKAGHHOCTM HOPM B Zn 1DU n -~ «=
2| Tl P <To (R Py, 0l AT T Py ) TR g 2d — 0.
lIpuHUMAaR BO BHUMAHME YCJNOBUE (3.3.3) NPUXOLMM K OLEHKS

L=l T TRy, o - Tl Fa Ty 0 e KT 54

"
Yro KacaeTcs Ib , TO OHO MDA n —=ee TOKE CTPEMATCH K HYJIO B

CUIy HEBHPOXLEHHOCTH HODM B b

= TP e Ty T @ Ty 0| — 0.

L
Ins I« uMeeM CISAYWUYK OLNEHKY:

I: = “YP('J:,T:‘QK_J - F“(«x,‘ﬂ,‘;m\ “ s E_ }{N\ +§1 O .

PaccMOTpUM TENeph [: . B cumy (3.3.8),

1: = “ A“('X\T:\gu-xil = Auﬂl'a:-t‘ “ s q’ n T:‘ 3\(-& - ‘3:-1. “ ¢

OxoHuyaTeabHo AiA (3.3.II1) umMeeM

hyr - Ty hsq fan ~ Toge M+ DATE-ETa Tl g1 0, (303120

OTKyNa NC WMHAYKLUMN MOXHO INOKa3aTh, 4yro

R4

bys ~Toa s e =T+ > L LATh«UTuTh 8] 6n.

[\/l

-3 -

1
Ecoy NpUHATE, 4TO g:;E‘Thgo , TO NpUXCAUM K cieAyowedl OLEHKS

Lyt - Tus. 5"‘ = LATH =T TU sl (3.3.13)

Tenepp MoxXaxeM, uro NP KaXZoM (MKCHDOBAHHOM n  NOCTEAOBATENB—

" -
HOCTH 13"5K,L Toxe GyHAAMEHTaJbHA.
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MMed clepywuye COOTHOWEHUA:

- ur = DA Gy - Ao s q bal-al

hun =300 = BA Gy - A | s N EOE

bar - wo =l A oy - Az heq™ - 401
pacc;mo.wp.um. “‘3:;9 ~ 3y~ . lmeen
RN ES EHUET AN PEREFEIRE PRI A

\(1pL X
R PR R vl L

WER

OTKyZa OKOHYATEHIBHO

hyo, -zl f@:@’i hyn =Tog e ETBRy g+ DT go- g0 )

unu, 3 cumy (3.3.13)

K - 820 < | S LR T ATl

q’ .
(l\m—xoh\s ) (3.3.14)

Nepexozs ¥ npejemy B (3.3.I4), worpa X —~ <% ,a n #up PuK—~
CUDOBAHH, NOJNYYuM, UTO MOCHEAOBATENBHOCTE {%;‘g\:_ dyHRaMeH -
TanbHA IIA MOOHX K& S(xeyrs) M IIA BCEX Ow < Oo M, B CULY 38—
MKHYTOCTH WADOB S (Twye,2.) OHa iMeeT mpezen 3"(x) , KoTopuit mpu-
HaZNEXAT 2TUM Xe uapaM.

[lepexona K Npelesy B COOTHOWEHUE (3.3.14), Korza [ —<= Hnodyvya-

eM CIEAYOLYK OLUEHKY CKOPOCTU CXORMMOCTH!



- 65 -

"3

P R e R LM LU SIS Woal] (3.5.19

OcTanoch KOKa3aTh, UTO NpU Ow — O  NpUOINHEHHOS DOUCHRS 4" o)
CTPEMUTCH K TOUHOMY @yix)-

TeficTBUTEABHO, YYUTHBAA CXOAUMOCTH nocneioBaTensHocT o {%;E:‘
4 4ner, o oneHrn (3.3.13),(3.3.15) i HEBHPOKIEHHOCTE HOPM 3B

N UmeeM:

lyr ~Toglh < By le fisn ~Tauch+ Ao (g-dl = O
mpH nw —— 4 S, =0

STuM TeopeMa MONHOCTHI AOKA3aHA.

§ 3.4. Tanepxuicxas cXema 7l OTHCHAHMA HEeRBHHX ONSPATOPOB

llycTs B NPEANONOHOHUAX § 3 HACTOANE! I'ask NDPOCTPAHCTBO K-

yMeIORaf 0Ch, TO 6CTH = A = WICAOBON napamerp, Xo2Q 4 3050,
{

a oneparop K(x.M) amanuruuer 3 S — OKDPECTHOCTM TOUKM (0.0yeR™Y.

PaccMOTpHM ypaBhenie (3.3.I1)

Firy) = 0. (3.4.T)

BocrnonbsyeMca aHaAMTNYHOCTHIO ChMy B W M NepenuaueM
&)

TOYHYH 3ajayy B CAELybueM Buie (CM. HANp. [361):

Ry = Forn * > CoaFag dh, (3.4.2)
'r*']?»-z-
Ir'7e oNeparop JQEP;((),O\ ; Fox -~ DJIeMeHT MpPOCTPAHCTBA Z s 8

Foo 4 2 £ 0,0
l\ -

n . . - : A,
oy S5 A yacTHE MPOM3BOZHHE -Ppeuwe OF R 3 )
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B Touke 3:0, r=0.

Kax nuasecrTHO (cM.Hamp, [29]1), B NPCATONOXCHUAX I-3 ypapHeHuNe
3.4,2 NpH AOCTATOYHO MAJHX A uMeeT eIUHCTBEHHOG MAJOE DeueHne
y(») , TO €CTH PEUEHUE, HENpPepHEHO 3aBMciuee OT A U CTPeMANeecs
x nyaw mpu A=0 , Tipuuem 970 pEUEHUE MPEACTABUMO B BUJNE CXO-

AALerocs pazna

£

ST (3.4.3)
i=4

KpomMe TOro, KO3QMUUUEHTH MAJIOI'C DEWCHMA OnpelenanTCa METOIOM

HeOoMnpeLeNeHHHX Koddxhuuneuros, T0 €CTh M3 cnenywoueit CUCTEMH:

Jqéi = ?Oi:‘:‘ SL
ﬁ‘éz
Ry,

Sl‘“é!.\

H

(3.4.4)

SB(\AL\\Q‘L\
“ﬂap : S? U808y, Wép—x)
. . " o= . = . N N . » . . PR _r__\ .
Onpezenennse 2.4,I. OTpes3ox psaza (3.4.3) EP EL;.‘Y OyzeM Ha-

T
3HBATH IABHHM UNEHOM ACWMITOTAKM MaNOr0 DEUEHUSA ypasHeHuA(3.4.1).

flycTs Ans OTHCKAHMA DEWOHUS 3akatuu (3.4.2) ZaHa IalePKUHCKAH
cxema ({93, 125, {TSY,ATYY) , onpeenswuas razeprascKy® 3agaw:

Tofye=Fis +)  CLBlgn, O

VT L

" " i QR (0,0)
e ko€ 2.8 B2 @y Dgn DAL

Manoe peueHue NpUOIMXEHHOW 3ajaun, €c/M OHO cylLecTByerT ,0yzeM

KCKaTh B BUAE DsAZAa



g =) g (3.4.6)

OTPO3OK ?3;k>d KOTOpOro, mo aHajoruyM ¢ TOYHON 3azaueil, OyneM
HA3HBATH DNABHHM UJNEHOM ACHMITOTUKM MAJorc IpUCIMKSeHHOT'O DPEUIEHWH,

Koadduien ™ paga(3.4.6)Tenepp ONPEACNANTCA U3 AHANOIMYHON CUCTEMH:
| L1} N - \:1_ 2%
Todty =Fa, =01
L3 (—'“ A
Thﬁm = 2, Uy

\Tuj“{ _ o . (3.4.7)
» 32 - bb V3D %)
e i3 m um "
s = 00 KBTS0 8
[lorpeGyeM BHIOAHERUE CHEXYKUUX YCHOBUii:
L Fer - Toke |+ 3.
13 [
“ \)1(3 Y © Th S)_(\.g:\ h"“ Sf\ (3.4.8)

mh A

S , <3
“ bbk\é‘;ig;) - in ka‘a:.g;)u“ Oy
] L] . un . U osn - " . P
l\SPL“jL‘JL'j‘;:"“apﬂ) -'T., ")I’I\%Lxlﬁ-‘ué]\""31"-‘!-““58
Mueer MecTO casZywilafd TEeopeMa:

TeopeMa 3.4.7. IlycTh: ZnA OTHCKAHUA DPEMEHUS YDaBHOHUA (3.4.1)

C AHATMTUYGCKUM B W7 —OKDECTHOCTH HYJf ONepaTopoM & (A%) ,ZaHa
rallepKMHCKAA CXeMa (NS, AW AT AT | onpenenannan ranep-
KOHCKY® 3amauy (3.4.5). Jlanee, mycrTs uMeeT MecTO I-3 M BHNOIHAWT-

CA clejywile YyCHOBUA: Ha KO3QQUIMeHTaX I'JIaBHOTO YJleHa aCHMIITOTHEN

TOYHOrO pEemeHUd
&) NOCHELOBATENBHOCTH ONEparopoB {T’\ﬂxh . QMNIDOKCUMUDYeT

ONEpaTop HA , TO €CTh

“T\\ &a rﬂ":ﬁ 'h " k Xy -» O ) L=i,'i'.,'5l P (3.4.9)
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¢) nocaezOoBATEABHOCTH OIICPATOPOB {Wﬁf5;3h=t 1A JA000T O

U, L=h2,3, anIpoKCHMUPY €T ONeparop S, TO ects

!“ T“ Sl(\a“a"“ab‘ T3y -T: S.\.LT:ELIV?:@HT:%&} Tt “T\:%"-L‘\\& %"\ - O .( 3.4.10)

|Torza, ecim umeer mecro (3.4.7) u Bce St 20, n— o= ,T0 NpA-
GNUMSHHOE yDABHEHHE MMEOT ENUHCTBEHHOC Majoe peuenne, PAaBHNE ey
_ 8CUMIITOTHKYM KOTOPOTO T —cxomuTea K TIIaBHOMY UNEGHY aCHMITOTUKA

|

TOYHOT'O pELSHUA.
JlokazarenscTBo, 113 TOrc ¢axra,urs ONEpaTop R HElpPEepHBHO 00pa=

THM,Ha OCHOBAHMM TeOpeMH 2.2.1 Cuezyer,4TO Np# HaaJNeXameM BHOODe
" .

ONEpaTOpoOB 1w HENPephBHO OGPATUM W ONEPAaTOp To&/ , ro ecrs

WETe a3 | < ‘E*i M 3HAYUT UMEET MECTO HEepaBEeHCTBO

L Tw e ll 2y hanl (3.4,1I1)
AN An0oro Y & j.‘ .
pUMEHAA TeopeMy O HEABHHX OlepaTopax HAXOZuM TaK0e YHACIO Ao,

uro NnpU A< Ao ypapienue (3.4.5) uMeeT eIMHCTBEHHOS MaJIOE DPEUEHUE

3‘(%).

CXOIUMOCTh pAZa (3.4.6) MOXHO yCTAHOBUTH NpU IOMOUM MGTOZAA
nMaxopaHT Koun-I'ypca [30&.

[lorpeCy6eM,YT0 BCE UYACTHHE NPOU3BOAHHE BHANUTAUECKOIO oneparoﬁa
"B Ovhomn DPAOBHOCTONEHHO HENpEepHBHH no (A4) 4 pAaBHOMEPHO NO 1 YZOB-
JeTBODANM HepaBeHcTBaM Kouwn,yTo 03HAYAET,UTO AJA no6oll UKCHPOBEH~
HO#t Touky (Ay\€ W HallmyTcs MOMOKMTENBHHE UUCIA M ,Q u % raume,

4TO.

“ AR (A sHK‘.Ug*%f&. (3.4.12)

93*-‘ PPN

; Teneps 3aMETUM,YTO PAX CTOAWME B NpaBoil 4acTH ypaBHEHNA (3.4.5),
. €CHIK YU6CTH (3.4.12),Makopupyerca CcAeLynuel gyuxuuelt (xparHOR Ipo~

; Ipeccreit)



PR VEE AR (R R

rme $= iyl m o=l {29).

Kak 4 B KIAacCUYECKOM clyuae [301 JTETKO YO/ UPHCH,UYT0 YPAaBHEHKE
E =~&@,"L\ OyZeT MAa#ODAHTHHM ZJIf YpaBHCHUA (3.4.5).Ho sT0 ¥Bag -
paTHO® YDAaBHEHNE OTHOCUTCIBHO € i CHO /MEET eIMHCTBEHHHI KOpEHS

% »5(W) ,yA0BNETROPAOLUI ¥ CLOBID E(O\ =0

- ot [L- G- T U]

<
¥y
« =t ()

Tak Kak &<t paL {3.4.6) cxomurcs mpu | hl <ok,

riae

"1’5
Urak,ecan HOTPEOOBATH,UYTOCH BCE YACTHHE MPOUSBOZHHE —F T

PAEHOMEDHO MO W  YZAOBJNETBOPANM HepaBeHCTBAM Kouws,MONyuyuM,uTo Npy-
GnuxenHoe peuwenne (3.4.6) cxomurcs AaA BceX [Al < oK.
Tenepb 0 cxomumocTd. Hycrd . (M n Y+ (M piapHHe YIEHH acimMn-

TOTMRM TOYHOTO M NpUOIMXSHHOTO MAJIOTO DELEHUA COOTBETCTBEHHO.Une-

Hiw 1G5 = Tyl

4

b5 O - Tagenhe ) lar-Toaal . 4T
MpumeHan (3.4.11) noxyuyuM
by - Tog hey D Tokge - TUAT M=y a0 (3.4.T4)

B ¢Bow ouepenb, (. pasNarapTcA Ha CHASAYLUue ClaragMHe

A= AL+ AL AT AU AT (3.4.15)
rae
A= Todyr ~ STcanansg -z by

O = W S{Granay agnn = TSy nazan sl
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A =TSy g = TSl Tag Ty, Tag oo Ty O

/A'- “T“S ( “At ’:Ez‘T*I\ﬁsm"-m»:ESL-J *T:S.\.(gi\\éﬁ,\‘ag}"'l \d"'-"‘“l
£ = ATAy -ToaTay b

N £
B cmiy ycnuonnii a) # 0) meopeMn, O, U D7 CTPEMATCH K HYND NDH haer
YyuTHpaf cooTHoweHUs (3.4.7) noiyyaeM,uro CL;-O . UT0 Kaca-
P 3

erci A, u /] , TO O CrpeMaTCcsl X HYMO,B CLIY BUNOIHEHMT COOT-
noweHuss (3.4.8) 1 DPSKYDPEHTHOCTH (3,4.I5). lloxcranmaa 3HAUGHUSA O,
K = 1,2,3,4,5 B (3.4.I5),a MOTOM B (3.4.I4) yOexnacMci B cIipa-
BEe/JIMBOCTH TeopeMd, Teopeua MOJHOCTDHI A0KA3aHA.

lpusezeM NpuMep. IlycT®: npapasd YacTh yDABHEHUS (3,4,2)uMeeT BUL:

R(Avyy= M4 oy

rae SNeNEeHT MD0CTPAuCTBE O , [ g — KBAAPATMUHME oneparop.
2 p

B sroM cayuae BuecTo (3.4.4) umeeMm CIEAyOIYH cucTeNy @

Ry, =1

2
Ry, = Foyl
Ry, =2k, s
ﬁblk P (H“ "'3 321& L T Zax-g_a\u-b\
ﬁg““- 282 (8uaar -0 2 Budens)
TonycTuM B rajepruuckoli 3azaue (3. 4 5) v =T g ¥ Fr=Ta Ry,

?0 €C¢Th, OHZ NMEET BhT .
Sy s AT S TR

Torga KOSGEMINEHTH €T0 DElieHUs ONpeAesAlTCA yke U3 ADYTOH CUCTOME:
Ta ‘JRB; = “*
o fyp =T F,(yny
oo e :-‘r; g
e dyn = TRl ~Lygun + o+ 2yn )
0
T &gin* Z'(T‘ Pj.\.a 3 S +3: ;]:n.)
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TalepKuHCKAH aNNpOKCUMALUA ONMEpPaTopa Fa MOHMMAETCA B ClEZyoONEM

CMHCII® “ TaF, LT, -p(mlz “T ¥, TWEY | < ,&151: P }.2‘:5;",* e +,2LP":§;-sp)
rne

55 - IR TRt
sm, T P,_ET'BP\ T"x:,, 9\\,
SP sp 7 “T [-(r""épm T lc\p-l Tnp (%4 8D “

N BCE 6!.?\"'0 1pK - o2 o L wzl2,3,00 P
Yro KacaercHs CXOLUMOCTH CXeMbl, TO OHa cleayeT U3 COOTHOWSHHUA
v

hap O =Tgle > hgr-Togh=) | fa

1= A =i
B KOTOpPOM BCO® AT | (=1,2,3 - P CTPEMATCA K HYJAK NPU h— o,

JleiicTBuTensno, mnpuMmenasa (3.4.II),yCexnaemcs, 4UTO

_,“\&- NRE &\\‘_\’"3’\3 ﬂ“ﬁﬂ»‘%i“ IpA n—s o

B CMIy YCHOBUA &) TEOpeMH 3.4,I.
n L]
Pacomorpuu A7 = | yn -Ta'y, || - Kax Guno usnmoxexo swue, oua

pa3naraeTcid Ha ClIEeAyRilMe claracMue

w [,
Az '-'A:z +&22.+A25 24 )

rne

O = To 8y - To Rty |

2= RTOR, oy =T R (Thy
7y = DT RCThaY - TR |
AL 1Ty, - TIAT, |

| M B CUNY YCAOBUA a)TEopeMH 3.4.I # TOro PaKTa,uTo IpU h-ee A7-0
n St =0 Boe A3, , U= 1,2,3,4 cTpeMsATca K HYIO R, CI6ZOBa-
wempHO, AS —=Q  mpu wm — =2 TaKHe.

Paccy¥uad aHaANOIMYHO,noAyYaeM, 470 Bce AL, 14,2, p crpeMATcs

K HYyJIO X TanepHUHCKafg cxeMa CXOoJIUTCH.
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' T ABA 4. PEDYNAPK3ALUA HEYCTOWUMBHX [PUBIVXEHHHX CXEM

§ 4,1, Perynapusauus NPUONMKOHHHX CXEM AJNA JNHOMRHEX

ypasnenui

ycrs X u ) BeWecTBeHHHe GaHAXOBM MPOGTPAHGTBA. ¥ - munenmut,
B006UE I'OBOPA,HEOTpaHNUEHHH{ OnepaTop 3 X g Y . D nuorso »
X, DX u R(#) <Y . Paccmorpum ypaBHEHUS

511 =4, QGQU\) (4.I.I)

€IMHCTBOHHOCTD pEULEHUf KOTOpPOI'O HaMil HE npeznclaractc.

llycTh AJIA OTHCKAHWA DEULEHMA YpaBHEHUHA (4.1.1I) maHa NpuONMXEHHAR
cxena ({anh NG ATYATSY) , onpenenanuan TpuGIuxeHHYD 3azayy

A=y, o (4.1.12)

T S - auHeiinuil oneparop ¢ NIOTHOM OGNACTEHO ONMpPEASNEHMSA Q}(th)

B 68HAXO0BOM INDPOCTPAHCTBEO >< w W C o0nacThrn 3HAUEHUN] R(ﬁh\ B 0aHa-

XOBOM HPOCTPAHCTBE Jn -
Kpowe TOro, NyGTh Y, ABIAETCA Ow —MDUCIUKGHASM BISMEHTA Y,

yTO NMOHUMAETCA B CACAYWUEM CMHCIE:
“3», -T;‘a “jﬂ £ 5\,‘ — 0 npr n— ~, (4.1.3)

Moker CIyUMTHCH,YTO NpuonMieHHas 3azava (4.I1.2) He uMeer peueHui,
70 ecrsy & R(J.), HO ecnn game ypasHenne (4.1.2) paspewuvo i faxe
UMEeT eAMHCTBEHHOS peueHue . , HHOTKYA& HE CHEeZYeT,YT0 X, — XX
AP N — == , XOTA OH K KaKoMy-HuCyAb PEWEHMO yDABHOCHUA (4.I1.1).

TaxuM 06pas3oM, 3aiaya OTHCKAHUA MPUONIMHEHHHX DEWEHUA YpaBHEHU:A

(4.1.1) #ABasdercAa HeycToWuMBOil (HEKOPPEKTHOHR) M, B HEKOTOPHX clyya-—
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X TPUOAMHCHHYD CXeMy MOXHO DEeryJsipl30BATDb. IpepnoycHHan Perynapu—
bauuA Onnmaxa o ujee x moaxoxy (40), L44).
Hapsagy ¢ sazaueil (4.I.2) paccMoTpuMm ypapuenue

CRh'II»"‘Bh'rh:én ) (4.1.4)

bne [, -MuHE{RM{ onepaTop U3 Xus Yo, © HBWY 2 DC(AW, rTaxoi,

PTO BLIOONHASTCA YCHOBAE YCTOMUUBOCTU MPUONIMHEHHOR CXeMH B chaezxywn-

hieM craGoM CMHCHE:CYUECTBYST TaKad NOGIEZOBATENBHOCTE MONOKUTENb—-
o .
HEX qucen{@ﬂj.n N v:{‘;‘an 2 Q ,uTo ANs MOOHX X W€ X BHNOCHHSEETCH

16 DABEHCTBO S |
uvﬂhxh*Bnmnu ?§"‘“xh“} f\:l,z,‘ﬁ)"‘ . (4"1'5)

Kpome roro, noTpedyeM,dToOH Ha HEKOTODOM lOAMHOMXECTBE Laeafbﬁﬂ)
CoZepEalieM BCe pelenus ypasuenus (4.I.1) Ooclef0BATENBHOCTE ONe—

-
paTopOB 'iﬂhths amnipoOKCUMUDOBaa OlICPaTop H ,T.8. AIAA JNGOTO

N el

8T -To 8 €80 =0, n=w. (4.1.6)

Onpenenenune 4.1.T. ByxeM roBopuTh, HTO BHIIOJHAETCH YCIOBUE

4
CcraouiaMzanuuM Ha peweHue X ypamueHua (4.I1.I),eciu

|BaTox*[$S0— 0  mpn n—w. (4.1.7)

OnepaTop [3»1 OyZeM HashBAaTh CTACUAKBUPYOUMM ONEpaTopoM, a camo
bemenne x* ypaBHesua (4.I.1), Ha KOTOpOM BHNOUHAETGHA (4.1.7) -
ES ~HODMaIbHHM pelenuem ypaphenua (4.I1.1).

IMeer MeecTo caelybuas Teopema:

Teopema 4.I.I. [IycTh A7 HaxosieHus peweHus ypasHemus (4.I. Ij
Ecnomayewca NpAOnHXeHHad cXema ({X 25,430, LTy, {7 ”}) onpene-

: AoNaA MpuoIukeHHYD 3azavy (4.I1.2).0ycrs,nanee,oneparop ESH TaKOit,

rro umeer Mecro {(4.I.5),npuyeM BHIONHAWTCHA CIACAYRUUE YCNOBUA:

a) 4, nABIAerCA O, - npuGnurenueM snemeHra Y U O,= o(8.),



- Th -
-
6) MOCIeAOBATENBHOCTE ONepaTopos  { AwSww, ANNPOKCUMUDYET
ONEepPaTop R wa wedD@u Sy =03,
3) umeer uecro (4.I1.7) n Sa =0(8%0

| I. Ypasuenue (4,I1.4) mMecT eNHHCTBGHHOC DPEUWEHUE A, .

2. YpasHenuue (4.1.I) uMeeT eAUMHCTBERHOE B ~Hopmannhoe
peuwenne x*.

3. NpuOauxeHHoe peweHne A T- CXOLNTCH K B - HOPMAIbHOMY
pewenun x*.

JOKa3aTeNbCTB0, CYNEGCTBOBAHME U EXMHCTBERNOCTH PEUEHMA n

ypaBHeHus (4.I1.4) ciaeAyer U3 ycloBusA ycToifuupocty (4.I.5) ¢ uc-
FI0N1b30BaHMeM JeMMH 2.2,1.

LokaxeM yTBepxueHue 2. IlycTh ypasHeHue (4,1.1) uneer ZBa B -
HODMANBHHX DEUeHUA, TO €CTH CYWECTBYNT x'\x €3 ,TaKmne, 4To 5\—:;‘:3,
Rac=y v mpn n—oe I3eTe 'l — O n IR TN x| —~0.

| Paccuorpid || Twx - Twec |\, NMpnmenas (4.1.5),umeom
AT G et AT e+ BT e | <
BT Tl BAT Tt e BT B+ BTy

OTKYyZla B CUNy ycJlOBuil 6),B) X COTIACOBAHHOCTH HODM B X\n noayua-
€M, 4TO x'= x' , 4TO IOKa3HBAET YTBEpKZOHKE Z.

Tenepb OlEHUM “‘x\. -T; -x*“ , P& X, EAMHCTBEHLOE DEUEHUO

y paBHeHuA (4.I.4),a x* B ~-HopManbHoe peuweHue ypasneunsa (4.I1.1).

lpumensa (4.1.5) umeeMm
e w -To b8 AL+ B (o - Ta ) | ¢

l L | 3 | (4.1.8)
<R g Tyl 3 e At - ATt [ g 1BT0st
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orkyna, yuurusaa (4.1.4), yciaomus a),0) 4 B) yOexnaeMcf B CIpPS8BOZA-
MUBOCTY YTBEDEXEHMA 3 U TeM caMmuM Teopemd B LeloM. Teopema JOKasaHa,

Sameyanue 4.I.I1.0menka (4.I1.8) onpezendeT CKOPOCTH CXOAUMOCTM

NPUCTUKOHHOTO PEUEHAS . K R - HopManBHOMY peLSHHW ypaBHEHUA

(4.1.1).
[[ycTsr Teleph ONeparop ;Pc $peroNBMOBCKMA ¢ yucioM Hynel,

pasHEM ™3 4 ,T.e. dm NC&Y=m 2 L. B arom cxyuae npocrpas-
crBa X u Y pasnaranTcd B NPAMYD CYMMy MOANPOCT PAHCTB

X =NM@+ X777 0 Y=3"+«R({ (4.1.9)

n xeX u ye ¥ npezcrasitercs B ume cyMM Xe=x+x K y=y'+3’,
rae x e N, x"e X7, Z‘Q N™ oy Lé"e R(%)Y,

Tanee, mycts {fAnYa.s NOCHGZOBATENBHOCTS (PEATONBUOBCKUX
ONEpaTOPOB C TeM e UUCHOM HyUeil. TOrZa MpPOCTPAHCTEE Xw M Jn

TOXe pa3NarawTCA B NPAMEE CYMMH CBOMX NOANDOCTPAHCTB

Xh:‘N(.‘gh\"'x:ﬁN ) yn:\j:‘*—P\(Aw\ (4.I.IOj

E
X S Vg
B Xn& w i ‘éh(-"_ w [IPECACTABJANTCA B BUIAC CICHYHOIHX CYMM ,aX4X,,

W ! W - Laa "
uyayntan e x e N(dw ymee X077, yie Ju oy e RIA.
Yepes P, § , Pn , Q, oGosHaumn mpoexropH, cooTEeTCIEY-
puye pasaoxeHuaM (4.I1.9) u (4.I1.10)

P D@ —N@, G:3 =37 PeXu =N G 3, — Y

LIenepb ONEpaTOp ot ZElCTBYET B3AUMHO ONHOBHAUHO U3 (IfP)Xﬂfb(J})
B R(N=(1-()Y ,a ycnosue paspemumocrs ypasHenns (4.I.I)aMeeT BT

By =0. (4.1.11)

Pas npuGansennoro ypasHeHus (4.I1.4) norpeGyem, 4To
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LG Tyl =anta) =0 mor n—s e (4.112)

[[ycrs BHMIONHAGTCA YCHNOBUE ANNPOKCUMALMM (4 I.6) Ha W=w )(”"J"‘

KO IMpUONMEEHHAR GCXEMA ({XQ} NS LATISATYYY  yerolunBa Toss-
xo #a K, 70 6CTh ANA MOGOr0 x, & K. | UMGET MECTO
| fnen =y, bl (4.1.13)

AN CONBIMX N
BosrpMeM B KayecTse Bn np6oi ollepaTop U3 Xh B \.1h y KOTO-~

pHil Man mo Hopue Ha X777, TO 6CTH AAA BCEX Xw & X

I Bwoo s xuliocnll (4.1.14)
rie A, — O npn  n — == .
KpoMe TOro, mycrs S, YAOBAETBODAGT YCIOBMMAM
L RBuocnll =3, el (4.1.15)
L1 - QB xn | € oty el (4.1.16)

rae {@:h‘g:‘; NOCHEeZOBATEALHOCTE NONOXNTENBHEX YUCEBN G HEOTpHU-
UATONBHOM TOUHOU HMMHEH TPaHEBO,T.E. | H% ,8 Ohw —» O npu

N—+=os, TlokaXeM, YTO B ITUX NpPeANOJOXCHUAX YypPaBHEHNEO (4.1 4) kmeeT
e7MHCTBEHHOE pemeHne. Inf 3roro samuueM (4.I.4) B BuZe clexyhueit

CHCTOMH ¢

Couxn +Daxn = 4.

Ewaxe + Foxs = 9a

(4.1.17)

rae
Ch'l'::. ’Qn(ﬁn*BnBI; 5 CDn’I: = &h(»ﬂn* Bh)‘x: 3
Ev\ '.)L':. ‘_‘{Ih'&h\(\;\h"' Bn)m:‘ y F\, 'T-h = (lh h)(ﬁ\ﬁ*Bh ’xh .
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Faan 06pazoM C NG — N0, DX N, B NG~ RO
MR, X7 R(A). Kpowe Toro,n cuay (4.1.13)-(4.1.16) umeen

CHOLYRLME OLSHKM:

L Dmcn = 1O +B s LG macs 1 18, Bt | ot Jai
NEvaet = BT (e Bl B s sca it

LCwoctll = W Gudns Bl =8, ol
R e = L6 s B et I (- oo N 1

OTKyNa, B CUIY JeMus 2.2.1, NMPUXOZUM K CYWECTBOBAHMID Or PAHMYEHHHX

C:* u R.', no xpailHeil Mepe, mpi ZOCTATOYHO GONBUAX W .
ipuMeHUM K NepBoMy ypaBHehuo cucTems (4.I.17) oneparop Cat,

L]

-4
B KO BTOPOMY YDABHEHMKW ONEpaTop K. M NOJTy4uM

oow = L1 -CRMDW R BT [CH ) = CDu R ]

(4.1.18)
S W s Rl T il U
I pUUSM
R R IS N L
ILL - CoDW Rl BT s (A S € Comt (4.1.19)

N1 -RAECH DY ¢ comt

TakuM 00paszoM polieHue ypaBHeHud (4.I.4) CyuUGCTBEYST U EAMHCTBEHHO

ipu GOJbUMX K.
[Ilycrs TOMIEDE , “xnzoclvx: pewerne ypasHeHUuAa (4.T.4), a

‘I.*B— HOpManbHOe peueHue ypasHeuus (4.I.I). Ouenum e, - Tl
“’ﬂn "T\: ‘I‘.* “ % “ Pn (,x“_rrhl '.‘C-*) h + hﬂ.h' Ph\ ('Ih" \:’I‘)\\ <

£ (4.1.20)
s “ ‘x':\“ + “ PhT\r:'I* n * nLl\n"ph\{ln"!T\:m*) n .
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Beuzy (4.I1.16)

hooalh = PRCH Ryl « O DWE iy iy
< C { ||k9nlsu-®n'ﬂ.“3“ * HQMT\-\“B“ +
oL
+ Aw [ “‘éu"rn\“t} I+ ll T: 3 “ + 16w dn” hrt’:'é “"' “&hr-\‘:a\n}-ﬁ D
TN P .

npe \— ==, CCJH %h Wn‘) ’ L\, 6(?’»\) 1 Aw ‘-'6(?’»\) .
Jlatee, BTOpOE cliaraeMoe

[P ot <3 1B P T st} — O 7o = ee

B CMIy P -HODMANBHOGTY DEUEHNA DELSHUA x* u yenosua Sn=0(B.).

Yro xacaercs TPeTHEro claraemMoro, To BnMAY (4.I.I3)

1B e n-Tae 40 [ Rnscn - Anl1-RY Ta o | €

éx;Lhﬂhm1~3“H+5hlhh “A\+§:ﬁT“}MI Py AU PYTe N =0
npt N — <= , 6CAU S, = O(Bh)yl 5h==0(ﬁh\-
Hamu ZAZoxasaHa ciezywuas Teopema:

Teopema 4.I.2. lycrp Af HAaXOuAeHMA peueHd ypasHeHud (4.I.T1)

C GPEArONBMOBCKMM OrNepaTopoM H  ucmomesyetcs npuGaMMeHHAR CXeMa
( D ATE D TATR &t T LTey ) i BHIOJNHANTCA CISLYONUUE YOMOBUA:
8) SNeMeHT Y _ ABIAETCH Ow- NPUCIUKEHUSM SNEMEHTA Y IPUUEM

Sffiﬁ?..\n O = 6(‘&\\ .
¢) nocleZ0BaTEABHOCTD (pEArONBMOBCKUX ONEDPATOPOB {Lﬂhk:fi
annpoxcuMmpyer omeparop o Ha w=w XK Sy = D},
B) OIeparop B, yzopzersopser (4.1.13)—(4.I.16);

I') BHIOJNHAETCHA yonomMe cradumusauuua u Sw = O($a).
Torza:

I. YpasHeHue (4.I.4) uMeeT eIUHCTBEHHOE DEUEHMe Cw ;

2. YpaBHeHge (4,.I.I)uMeeT eXMHCTBEHHOE R -HopuansHoe pemensye
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3. [puGnukeHHoe peueHue xx, T- cxomurcs ¥ B -HopMalbHoMy
*
peueHun x .

3ameuanye 4.I1.2. B yomoBMsX TeopeM: 4.1.2 omepatop B uoxer

OHTH NOCTPOEH CleZyouuM OGPA30M.

Myers dam N8 = UmN(AN=m =4, BuGepen Gasucu e :x

s N(AW n {qr’f"'\;: 5 N(3}).0003naunu uepes J( ‘6"{‘\ -:i u {%”:‘E o

V=4

*
GUODTOrOHANBHEE K HUM CHUCTEMH 43 X 1 J COOTBETGTBEHHO. Torza 3sa
LI
B, MomHO B3ATH Bh“-' > < Wﬁ‘-f"?z.i".HeprllHo yOeANTHECH, UYTO Tarof
e A
B». yRoBRETBOpsieT TpeCyemuMm (4.I1.I4) - (4.I1.16) ycaoBuaM.

3aMeuaHue 4.J.3. B ycnosuaxX 3amMeyaHUA 4.I1.2 MyCTH W3BECTHH

ronpko 49, ¥ {9, .Torza sa BB, momio msarn R B,

[+]
rie dhe[_O,u.), a B.. - HenpepuBHHU{ omepaTop, YZOBIETBOPANEMA ¥CIOBUD

det <+, Bogr |7 |28>0,

rize &  He 3apucur orT N
B aroM chyuae ypasHeuue (4.I.4) mia Jodoro n npu Beex D<ol,<d,
uMeeT SZMHCTBEHHOO pEUSHME [441 yKOTOpOE B YCIOBUAX TEODPEMH 4.1.2
T - oxozures K ) B - nopuannHOMYy peumerui ypasHeHus (4.I.1).
SaMeyanue 4.I.4.7n9 ranepruHcrofl CXeMH yCAOBME (4.I.I3) BHOON-

HAeTCH C B“Em{ >0 . (cuM. TeopeMy 2.2.I).
Jameuanne 4.1.5. Mycrs X =Y , Xu=3Jn , P=8Q , P.=Qn.
Torza MOXHO TNOIOMMTE Bhﬁihln , e £, 0 P N-— »= .
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§ 4.2, Perynspusanud raneprulcitoll cxemu A JMHERHHX
ypaBlieHuil ¢ oneparopoM, 3ABUCAHNN 0T Manoro

napamMerpa

Mycrs X # Y G6anaXoBH TPOCTPAHCTHA, 8 u B nuHeitnde omepa-
TODPH U3 X 3 Y, DA mrorho a X ou DAY DR), A~ uamlt

BEUECTHBEHHH) [apaMerp A= 1 =[O,t‘) . PaccMoTpuM YpaBHeHUE

(‘ O

J-\‘:k: - A B':}C’_ = a . (4.2.1)
Mycrs AnA peueHus ypaphchus (4.2.1) Adia TaneprUHOKAR CXOMA
( EXLY L AN AT LTS YY), omponensouas: ralepRUECKYD 3aady:

L i Wy

Thﬁmn-ATnbxn=gh. (4.2.2)

rRe BHeMEHT \, - MBAAETCA  Ow — MpulMKeHueM Y , TO GOTD

Ly ~Taylls Sn—0 mprt n—~=. (4.2.3)

) il g
Kpome TOro, mycrdb MOCAGAOBATENBHOCTH ONepaToOpoB { n;S\lgn._L "

=
{T,{‘Bkn“ ANIpPOKCUMUPYIT ONEPaTOop A n R ,r.e. ana moGoro x
s W , TEe W — MOIMHOXECTHO X ,cozepxaluee BCE DELSHUR

ypaBienusa (4.2.1) BHIIOJHAETCH
I TodToe - Tadxlssn —0 (4e2.4)
| ToBTe e - TwBaxlsSn — 0, (4.2.5)
npu N - oo
ZomycTHM, OfEPaToD JJr @PEArONBMOBCKUAA € YMCIIOM Hy nell, PABHHM
71 ,r.e. dimN(3d=m> | .Jlaree, nycrs cyuecrsyer NOMHAM R -
HOPIAHOB HACOp 113 HyNG omeparopa dq u B - mpucoemmHeHHHX K HMM

oneuenzos i p. - <0 06 P = J(9uHB) ,a wena q (0¢q <)

CBA34HH C HBO;H.IIOpOI[IIOCTLlOg[29] .
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B aTuX NpeANONOXEHMAX pelchud 3aza4 (4.2.I) n (4.2,2) npu A=0
AMEHT 0COGEHHOCTH, MOSTOMY TalePKUHCKY CXEeMy HYHHO DEIyNIApPU30BaTE.
[lo anaznoruy ¢ \_43],[44] npeanaraeTci Apa cnocofa perynapusalus.

CrocoG nepsHit, Perynspusauua ¢ MOMOLLBIO CABUTE IO NAapaMeTpy.

Buecro ypamrHeHua (4.2.2) DPAaCCMOTPUM CIEZRywuee ypaBHEHUe
ToRen- (A+xdTaBxu =Y, (4.2.6)

PAe napamMeTp peryJiApu3alMH k. BHODAH TaK, 4TO AJs ApGore N
f\ + fj\h G-_ I‘L - 1 .

CnpaseziyBa clenywuasg JeMmma.

JeMma 4.2.I. [yCTH ZAA KAKZOTO A>QO  cyuecTByeT TaKkafg N0oCIe-

ZI0BATENBHOCTE uKucell {%,\QM\; ’ u::»{ ?anb\\z O ,Y?0 AJA JIWGOTO I».EX,,

BHIONHASTCA HEPABEHCTEBO:

[Te R - AT B, | 80 ol

o
Torga CyuecTBEYeT IOCJIen0BaTEIBHOCTE UHCEN {%».‘Sh:& y ©,.7 0,

w_\‘{ % 20 u $. He saBucur OT A TaKad, IO ANA BCEX Xn & X

i BCOX A +0hw& |, BHMOJHAETCH
I Te A -+ Bau 28l (4.2.7)

JloKasaTenbeTBo, MMeeT MecTo oueHKa (cM.Hamp. {29] ).

¢ P c
= 7 }

(.}.,-:- d\h‘)P o(“

MTos - e TR BT s

rie  p= mox Py, - HANCONBUAR U3 AU B - mopaamosux neno-

K

ygK oleparopa :'H . llpumem .. = = TOrZa HMeeM

METER - v To BTy <5 Bl
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OTKYZAa B CHIY B3aUMHO{ OXHO3HAUHOCTH AJAd BCEX Ae ] omeparopa

Te&- :s'T: R  nonyuaeMd OKOHYATENBHO:

I T Acw - tasasn TuBxn I 280 imall,

rae $,.50 » nt%.=0 M ®. HE 33BUCUT OF A
TeopeMa 4.2.1. [lycTh BHIOJAHANTCA yCIOBUA (4.2.3)=(4.2.5) ,npuyen
B=0(%)s Syt 58w 1 Sns O(8,). Torza B YCHOBMAX JEMMH 4.2,

ypagHeHue (4.2.6) HMEET SRUHCTBEHIOE DEUEHAE X DU BCEX he

+
K OHO T —cxomueca ¥ TOMy DEUEHMB X ypasHeHus (4.2.1),x0r0poe

YAOBIETBOPAET YCIOBHD:

ATSBTa x| = 0(84). (4.2.8)

*
Hpu 3T0M, peueHUe X €7INHCTBEHHO.,

' JoKa3aTennCTEO., CyuecrBOBAHME EGZMHCTBEHHOIO DEUEHUR ypaBHEHUS
(4.2.6) x. BuTexaer M3 JNEMMH 4.2.] HAa OCHOBAHUN TEODPOMH 2.2.1.
Myc?b <. peueHde ypaBHeHua (4.2,6). OueHUM \\bch—rvliﬂ. YUy TH~
paf (4.2.7)

hocw - Toaer | S LT A - Goad ToBlx - Taa Y L ¢ (4.2.9)

ég);i[&t 4'L\-Q_*‘ As*/_SL.} 1
rae

L ua“ ‘T\:3\\ *8\& )

o>

Ny [ TOAT e =Tkt <80,

Ay= T BT x - T Bl s 8n,
A A IToBTaa .

Teneps HCHO,YTO MDY BHIOXHEHJM YCIOBMU (4.2.3)=(4.2.5) Ha TOYHOM D&~

&+
LeHud X ,YZAOBIECTBODAKUEM (4.2.8) ralepkuHCKag CXeM& CXOZUTCH.
Jloxa3aTeNbCTRO CLUHCTBEHHOCTM TOUHOI'O PeleHUs MPONORMUTCA B TOU-

HOCTM MO AHANOPMM IOKA3ATENBCTBA yTBEpKEeHus I, Teopems 2.3.1.
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SryM TeopeMa IMOJHOCTHI J0KABAHA.
OrMeTuM, 4YTO oneHka (4.2.9) olpezneliAer W CKOPOCTE CXOZXUMOCTU

NPUORU#KEHHOTO PCHWEHNH K TOUIIOMY.

Bropoii crmocol. Peryiaspusaund ¢ WUCIOAB30OBAHUEM JIEMML LMuzTa.

Tenephb BMECTO DETYNAPU3UPYHUETO YPaBHeRUd (4.2.6) paccMOTpUM CHIETy-~

piees ypaBHEHHUE:
T:\ﬂmn"l&r_lﬂ:gmh'? C“';Ch=5n‘ (4.2.9)

rie Ch-— NNHelu i oliepaTop U3 Xn B \Jn ¢ MIOTHON B Xhodnacmmo

onpegeneruns  DCCn) , mpuuen DCY2DCTIRY.

I{pore TOro, CyWeCrBYET HilCNO K‘>() Taxo0e, yTO ANA JNNOOTO

Thn € K q |
I(Ta &« Chzu > g b (4.2.10)

TeopeMa 4.2.2.llycTs oneparop 3\ OpeAroNBMOBCKNS C YMCTIOM HYJNOH,

PaBHHM M ,8 ONEpaTop B orpaHxyelnuii, Kpoue T0ro BHIONHANTCH YCHO-
BuA (4.2.3)=(4.2.5)ua(%.2.10).Torsa cyuecrsyerT TaKOg YACHO Ao yuro
npn pcex Mo ypaBHEHUE {4.,2.9) uueer GAMHCTBEHHOEG DENEHUE Xn
KOTODOE T -cxozures x C»-uopuanbuomy peileHun :x* ypapHeHua(4.2,1)
Mpit oTOM C,—HOpMﬁHBHOG pelieHile TOUROTO ypaBHEHWA €IAMHCTBEHHO.

H
TlogkasaTenbcTB0., TaK Kak onepamop‘T“5\+Cw‘ﬂenpepmnﬁo ofpaTuM,To,

MOBTOPAA PACCy KASHUSA, 1PUBOAGHHLE NPl {OKABATEABCTBE TEOPEMH 244.1,
[IPUXOIUM K BHBOZY,YTO €CJIM MPUHATH J\o-ﬁdc'L , T8 c='ﬂB\\ ,T0 TIpH
pcex A< Ao oneparop LTwd-AT.B+C.|nenpepusio o6paTnu,dr0 O3Havaer,
YTO BHIONHAETCHA YCHOHMEG YCTOHYMBOCTA IANEPKUHCKOrO MeTroaa,O0TKyAa
ClCIyeT CyuecTROBARME 1 CAMHCTBEHHOCTH DEUEHUA X, PEryNAPUSMPYRUEro
ypasseHua (4.2.9).
PaccMOT plIM
“'xh“rr:-x* “ 2 75;1 {L\x ATREIVASY */.Shk )
Trie
Lhtaugh-Tﬁéﬁ
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A BT A -Than

A= AL TIBG-Tian

Dy = l\cn(lﬂ:‘r* “ )

OTKyAa, yuurusad (4.2,3)=(4.2.5),(4.2.10) u C’— HOPMANBHOCTB x
yGexmaeMca B cipaneqanuocta reopemu. Teopema 7oxasana.
Bocrnonsayencs pasinounenied (4.1.9)~(4.I1.1I0) n 3anmumeM ypaBHeHMe

(4,2.9) B BUZE cleryolieil CHCTEME:
(bhft:. N Eh'l:. = “AL
1 " 4 (4.2.11)
Fn Ly Gh i SV

rae UCHOoJNE30BaHH CcJe Iy riue 0003HAUBIINA
Do =G (Tad ~ - ATIBY x|
L} " ' " \
Et\(.r.h :&n(TM\R*Lh—}'TnBS 'r-hl 1

F“T::(Ih"&J(TLﬁ+CH_iT:B\TL|
n'):.\:: kln"&h\(T:ﬁ*Ch"hT:Bj ')C.\:.l .
CxeMaTiyecKy ZAeicTrie DTUX ONEeparopoB MOXHO U300pAasUTL Tax:
@hl‘ N(tﬂ\ - @h\j )
E,.: X:‘““" — &nj ]
F\,.\'- N(A\ — (Ih-Qh\j]
Gt XD — (L-8)Y.

[peAnoJosM TENeph, YTO BHNONHCHH CHEAYOIUE HEPABGHCTBA:

(8, Caetll > gl (4.2.12)



B Cnen € oty Rl (4.2.T3)

M-8 Camn s L llal (4.2.14)
L To sl = 3 Lol (4.2.15)
BT R G s e il (4.2.16)

rAe § M $ NONOWATENBHNE WICHA,R Ay Y, W E, CTPEMATCA K HYIO

npu 0 — == .
Paccyxaas TaxK®e, KaK M Ipi JOKA3aTCJILCTBE reopeMsl 4.1.2 npu-

XOZMM K BHBOZY, 4YTO CYyuecTBYyCT TaKOE YACIO Mo 4 UTC NP BCOX Acho
ongparopd Dw 1 G, uuenr orpanduenite oGpaTHiEe, a OMEpPaTODH E.
n F. Mams mo HopMe. [IpuMEHss K [E€DPBOMY yDABHEHMO CUCTOMH (4.2.11)
oneparop d)ﬁ‘, a KO BTODOMY ONEparop (;;i,HpHXOAHM K claezmywoleil
CHCTEME:

e+ DitEaxa = Dy,

e+ 00 Foan = Gl

pELUB KOTOPYW, OKOHUATENBIO INOJyuaeM

L -DAEL G R T LDy D BB Ry ] (4e2017)

RIS TR 0 0 Bl NP Sl S i B

npu4YeM, B CUJIy ONEGHOK HOpPM onepaTopObe; s Tw s Gltu F.

LD EL G FL L e const

R SR S o i S R
TaxuMd 06pasoN peugHue cucrems (4.2.II)1 TEM CaMbi ypaBHOHNS (%.2.9)

cyuecTsyer 4 SAMHCTBEHUO .
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Tenepd ZOKAKCM  2X0AN 0CTH DAUICHKRUICI 0N CX3Ml. iysrn 0w pelie-—

Hiue ypasHenusa (4.2.Y). PacocMorpiM

Lo - Taeth s AP G -Tuae b+ B - Py n-Tax b s ayvn e 00
rRe

AL = “I‘\L“] &1: “Pth:‘JC*“ ) AB:\\(.LH_P“)[(KF“TTJ,‘I")“:
B cuimy (4.2.17)

A= lcils K LIbiiasl - IDat B Gt e b <

RSN SRS VI
B
‘+tXn[“%“—Wwﬂl\*“T:ﬁ“+n@hﬁh'&hqu3“+“&;T;ﬂu§
(% - &)

u O—0 nopu n— ==, ecat Sw —~ 0 ,4,—0 u o 0.
Ypo xacaercad O, , TO B cwry (4.2.12)

A= i PaT e s T 16, Co P st

* v -
4 cTpeMMTCH K Hyaw, ecim x' ( ~ HOpMAJBHOE DOlGHNe TOYHOTO ypap—

HOHUA.
Oumenuy Temeps Oy . B ouny (4.2.I5) mpu A<« Ao

M Ta-P)en-Tax ) < 8 0T Aok - ATa Bt -Ta AL Taa AT BTl ¢
-4 Ll - n n " n - W \ "
< My TWosle g IOl - T AL T e Lo ag 1o R Te ot -To Bt
M CTPEMMTCH K HYyJNO HpM h — = , €clii &w~—~O J BHNOAHARICA
YCNOBMA PalepRUHCKON ANMMpPOKCHMalMKn OeparopoB N B

Hamn zmokasaHa crlefykuas TeopeMa.
TeopeMa 4.2.3. llycTh 7ud peuweHus ypasdenusa (4.2.I) ¢ GpeAroab-

MOBCKUM ONEparopoM A 7aHa CajlepKMHCKAR CXEMa (LX.,, H\.H,Wﬁ,ﬂ:ﬁ)

oNpeXenfvlad HEKOPPEKTHYW 3ajayy. Kpome TOro, NYCTh BHIOIHANTCA
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cleny PURe YCIOBHAS
I. Y4~ ABIHETCH Ow-TIPUCHMKCHUEM OIEMEHTA 3y , &.—=Q DU noee,
2. TlocNe0BaTeAbHOCTE 0nepaTopos { Twd),., ANNDOKCUMADYET ONepa-—
. \ (-\x:f-"*—hﬂ
rop MK Ha NOMIPOCTPAHCTRE W' = W | .

.
3, [locienoBatelblioCTDd OePaTopoB | Vu BY,..alNPOKCUMUAPYET ONepa-

rop B
' Torza, ecnu sunoiuswtca (4.1.12),(4#.2.12)-(4.2.16),T0 HEKOPpPEKT~
ijw 3afayy MOXHO pEeryjAApU3MpoBaTh TAKMM 00PasoM,yTO perynApU3ipoOBaH-
| moe ypapHeHne (4.2.9)mpn mamux A (A< Ao )UMEET GAMHCTBEHHOE Delenue,

KOoTOpoe T - cxomures & (, — HODMaJBHOMY DEwWEHMH TOYHOK 3azaum.

§ 4.3, Perynspusauus BHUMCISHUR peuweHii HeNMHe{HHX

ypaBHeHU! B OKPECTHOCTH TOUKM Oufly pRauuy

Muorue HpaxTHYSCKME 3aZauy TeOpul BETBIEGHUA MOYHO DElUTh C A0-
CTATOYRO CONBWOA TOUHOCTHI C ITPUBJIEUEHMEM BHUMCHUTENLHOR TeXHUKH.

B HacTOAWes BPeMS B JNUTEpaType ONUCAH DAJ METOZ0B NOCTPOOHNA
peuieHK# ypasHeHUA [?Ltn\)3= (0 B OKpecTHOCTH TOUKM BETBISHUA Ao -
CXOIUMOCTH BCEI'Za JAOKasupajach B NpPEANOJIOKEHMH, UYTO YPaBHEHMS 3a-
Z&HO TOYHO UM BCE BHYUCIEHMA NPOBOAATCH TOYHO.

OzHaKo, Kaxauii peanbHHit BHUNCHUTEJBHHI 11pOLECC CONPOBO XASRT
pa3lMYHHE MOTPEWHOCTH, KOTODHE MOTYT NPUBECTH K TOMY, UTO BO3My-
LeHHO8 (MpUCAUHEHHOE) ypaBHeHUe faxe He OyAeT UMETDH BOWECTHOHHHX
poueHuit B OKpeCTHOCTH TOUYKM BETBICHUA, XOTA TOYHOE YPaBHCHUE Takue
peueHua uMeeT., bonee TOro, AaKe ©CHM MH MMEEM TOYHOE YPAaBHEHHS,TO
BHUNCTGHMA OKA3HBANTCA HEYCTONUMBHMA NpU 3HAYEHMAX NapaMeTpa CRMBKIX

K TOUKSe BETBIEHMA M3-3a NOTpPERHOCTEHl OKPYyrIeHMA JNMHeapusOoBaHHHHR

OMepaTop bk, (Xo,ho) B TOYKE BETBJICHUA HE UMEET OTPAHMYEHHOTO OOpaT-
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HOro.MOKeT CIyUATHCH,YTO NpH YMCHEBUOHUNM 3HAUCHWA TapaMeTpa (A= Ao)
POT MAM NHOA BHUMCAMTENBHHI NDOHECC YXYALaercd HACTONBKO,4TO HO-
06XOZUMEA TOUHOCTH MPAKTUYECKM HEZOCTMHMMA.

TaxuM 06pa3oM, 3aZiauya BHUMCIAEGHUA DEWUEHMd B OKPECTHOCTH TOUKU
BeTHNGHAA Mo OKASHBAETCH HEKODPEKTHOM, & METOZH pador HeyCTojiuu-
BHMA B BHUMCIATENBHOM CMHCJIE: MAJHE NOTPEUWHOCTH MOIYT NPUBECTH K
GONBUOMY MCKAXeHMD pe3yisrara. [103TOMY NDEACTABIADT UHTEPEC T
CHNOCOGH NOCTPOSHUS NpUOAUMEHHOTO PELIGHMA, KOTOPHE ZanT DABHOMEDP-

HY0 CXORUMOCTDL IpDH

A= Re+0  (Fh = Ao-O)

BO3MOXHHE NOAXOZH K DEUWeHMK 3TOX 3a7auit B OpeANONOXSHUM,UYTO
o11eparop F sazmanm NPUCNKKEHHO , OCHOBHBAETCA Ha o0ueii TEOPUK HO ~
KOppeKTHHX 3azay A.H.Tuxososa, B.K.lpaHosa, M.M.Jlappesrsesa. OHK
M3YYGHH, YTOUHGHH AJIA 3aZay TEOPUM BETBAEHUR M NPUMOHBHH A UTE-
DALMOHHKX METOXOB B.A.Tpesoruuy i 1A, CizopOBHM (121, [s23, [43].

B HacTosueM naparpade paccmMarpusasTcd TOMACCTBEHHAS NPOEKLM-
OHHAA cxeMa ANA 3ajauy O TOouke OudypKaluun HelXUHeHOTO oneparopa.

[IycTs X u Y pemecrseHHHe GaHaxXOBH HPOCTPAHCTBA, A —Ma-
Au} BEWCCTBEHHH mapaMmeTp, [ - HeaMHeitloe 0TOCpaMEHME NPOU3BEZe-—

HUA NPOCTPAHCTB X»R* 8 [IpOCTPAHCTRO N , CHJBHO HEIPEPHBHO
ruddepermupyeno no x B &2 = (%A UxN €%, 15 ¢]) oxpecrrocTH
roukn =0 , A=0 TAK08, YTO Q=0 npu moGom Ae(—?,g)
llpeANONORNANM, YTO ¥, (0,0)~ppearonsuoscklt ¢ uncimom Hyneit, paBHHM m=4.

PaccMOTpuM ¥y paBHelile
Fix.nm=0. (4.3.1)

JOMyCTHM ,YT0 B OKPECTHOCTH {2 1nA omeparTopa F UMeeM CIeZYbUee

pasioxeHie
. | ¢
Pz fo- A A-Rx + Fex + R,y Lz2



rEe

IRl =00

b Roxm = Okux\\“) (4.3,2)

LR Cx,n =R e fag- x. b cen=00%).

BEEX6M B DACCMOTDBHIE KOSHPUIUEHTH ypABHEHUS DASBETRICHNH.
fycrs ¥ < N(Fawm), v< N*(F.000) SR v ayed,
rorfia L, = R (0) ety s L, = Kby - Rug 1 OTIPGACTIAKNGE §pas-
Henye | 29| umeer BUME:

Lot +Luch=0. (4.3.3)

Karx uspecTHO (CM.HaNp. [291 ), ecun LiiLao:# O , TO NpA YETHOM ﬁ
ypasHeHue (4.3.1) uMeer DaBIO ABE HETDUBUAIBHEC BETBM peusHuit

(omiy mpy A>O  u zpyryo npu A< O ) suxa

N = Lo lAY+ LALIAY, (4e3.4)
i

- LH o __&_

pge  Xo=C(NY | cu\:\*—L——) Cluean =00 ey
o
[ipy HEeueTHOM { ypasHeHue (4.3.1) TOXe uMEeT NBE BETBN
A
peueuuit suza (4.3.4), rae Teneps c:(%)::.ituéw e- 1 , ONpeZsNeH-
£0

HHX B NONyOKpecTHOCTH Toukh A=0O  , B KOTODOH Luleoh >0

Mycts RZAA pewennsa 3azauy (4.3.1) 7AAHQ TONAECTBEHHAA MPOGKIU-
OHHafl CXEMa ({fﬁlsx{\jﬁ,%flx\,ﬁl,\\,onpenenﬂmmaﬁ NPNGANKEHHY 0 38~
ravy

R

-:r;]l
VE
JH

\71 3 ' &HP\@‘;\\«»&J:O. (4.3.5)

S7eCch
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Ao =de-doa-Rov  lda-ab s,
W3, ~d b sc,. 8 LR -Rimbsey S
LB (o - Fonllsess, (R -Raol eyl
LR -Rouml s 78,
NR 0 - Regambl €0yt i, -3l

L+1

R ol scyn |
(S - 3N6MeHT U3 NPOCTPAHCTBAE .j ,TAKO{,uTO \uS“SClgg s T S-
napaMeTp, XapaxrTepasyluuid accoNNTHYW MOrPeUHOCTH BHUYUCNEGHU,

Mo aHanorky C TOUHO 3azmauell BeexeM KOR(QEUIUEHTH ypaBHEHUA pa3~

BEeTBJIGHUA X 3aNulieM ONpeZelidnlee ypaBHEeHMe AXA NPUONMKSHHONM 3azad.
¢ 2=

— T . :
> > L'w. & i(/\\ }\K -0 1 (4.3.7)
5 _'Lz_nc:J .K:O‘ - -
rae Bce (L, ¢, § » Cixzcomst , xpoMe L U Lo .

3n6ch MOLYT OHTH pasHHe ciyuanu:

I. [puGanxeHHaa 3azavya AlA HEKOTODHX A 000U He paszpeunMa.

2. NpudnuieHHan 3afaya Pa3pemuMa,HO uMeeT (ojlee OZHOI'O DOWLGHUA.

3.00puCnuxeHHas 3azava LA BCeX A UMEeT eZUHCTBEHHO® peueHze ,

HO OHO He CXOIMTCH HM K OJHOMY U3 pEeueHMil TOUYHOro ypaBHeHUdA.
Hanpumep,llycTh { =2 ,rorma ypamueHne (4.3.3) B oupecmﬂocmn TOUKU
A=0 umeer IB€ BOTBM HETPUBHANIBHHX peieHnit (:(k\:-— ﬂ NAst ypas—~
HeHUA (4.3.7)aonycmum,qwo : N
LQ{_“-L\JLN*L(,&L - 0.

Torjzla OHO MpUHUMAET CIERYOUU Bﬂﬂ

—~

L)‘QC(%J -+ L“QKX) N+ “‘00 O (HOx):“*\w?), (4.3.7)

B DTOM clyyae Hpu ZOCTATOUHO MaJHX S MH UMEOM CUCAYHUYH KapPHHY
pacHoNOKeH!A BEUeCTBEHHNX peueHu ypaBHeHni (4.3.3)u(4.3.7).
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LOOL'H >O LOQ L44 < 0
TOY e IOTEISN
~ -
LzoLu (‘0
_ -~
_ = A
= p—— o
///
'
PHC..i PHC.Z
Y WAEN) [SCNY W EN!
A
o
Pued Puc.H
A]:co.‘[ E ) ‘:" ~ J Too 1%
= — A 1Cul = - |
‘ %N\ k Lu \ LGO ) ‘ : !t Lz_c !
Ha puc. I-4 cnuowsoit nuHMEel M300paxeHH pEeweHUd TOUHOro

Laa A
Lo

MPUCAMKEHHOTO Y PaBHEHMA ( KpuBHE A= -.f,i—(.é‘(m‘»oo* LZD'E(M )

ypasHeHus1 (KpuBHE C(N= - ), & NMyHKTUpHOR nuHMeHd peusHUs

)e
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Bo BceX ciydyafaxX peueHud Y paBHEHUA (4.3.3) uMe6T YeTHpe BOTHU:
rse BerBu npy S =0 (oiHa M3 HUX TPUBHANIBHAA c=0 ) un xse npu
N< O . Kakpaa HeTpUBHaJZbHAA BETED ONpPEZENICHHOT'0 3HAKA.
PeweHusi ypaBHeHus (4.3.7) TOWe UMENT YETHDE BETBH. OnHaKO B
GNyYAAX DAC. 2 M PUC.3 XBE BETBU ONpPEZENEHH NMUB NMPU PAT PR
TakuM 06pas3oM, BO3MOEHH IPUHIUNINANBHO DA3UUHHE CJIydHan:
I. Bee werupe BeTBA C.lm,i=Lh  onpexenemd mpu YAe(-$:3)
B C (N — CUn , L =1,2,3,4 nmpu O — O  paBHOMEPHO
no A (puc. I u 4):
2. Bce ueThpe BETBM Z(™, L=h b onpegenens nuus npu 1AL [yl
p.e, MIA | A\ < | An| npuOmukenHoe ypaBHEHUE A3aX6 HEG Da3peliMoO
(puc. 2 = 3 ).
PacCMOTDEHEN/ NpAMED MOACKA3HBAET WASK PeryaAspusanuu srTof sa-
Z84M, KOTOpafd COCTOMT B CABUIre I'PaduKOB DEUEHUA Ha Benuqnﬁylbalku\
B1eB0 B cayuae A >0 2 snpaso B cmyuae A< O.

BmecTo ypaBHeHus (4.3.5) paccMorTpuM CHerybuee ypaBHOHUO

rreé ©o% - MaJH} BENECTBEHHHK NMapaMeTp.
o aHaJOIMK ¢ TOYHOW 3azayelt BBeZeM B PacCMOTPEHUe KO 3HHuuu-
GHTH YDABHEHUA DA3BETBICHUSA ¥ 3aMUUEM COOTBEICTBYWOUEE ONPEZeNAnies
ypasHenue, KoTopoe Oyzer UMETh BUX:
I S ‘ |
) > L SO0 N +x €= 0 (#43.9)
b .

IEX. X=Q
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MeeT MecTtO clcAyoulas JeMMa.

JNeuma 4.3.I. IlycTs a\=(sL3nLM}\\6“, 0 <3< —%_i , & ~

Z0CTATOYHO Majo, LQOL,‘i ( . Torza ypamHeuue (4.3.9) Ha OTpPe3Ke

-i... ) 1—{:- = o1 . Q.a.)_
H 2 \“ o, | 2T j ,rze =2 (Dol maxcy, 2L s

Eeo .Eu osixs ¢ L-igl

umMeeT peumeHme C(\=Co +d , rae

Lo LY
y Sl los L 4 - vermoe
~ L A4 PR )
Qo = s ]
Lta I\ ~ 4 . { -~ seusrHO®
a d MOKHO HAilT¥ METONOM I[OCIEOBATENBHLX NpUORMKeHui:
dm = {'(O\n-&\-}‘) )
do =0,
n=1.2.3,
rie
\ & 2l L L ?i_,
- i \ ‘\ P T K 0 K it U Wy 14
Sy=k - -
o (Sl frra S
V2L K20 < Kzw (R 1R Kzo
2 ¢~
T . .L HL - NL‘L N K
=) [Curdo B8, > Lt

l

1z 2 =Q

IpUGIUHS HUR ol,,~—~o\ MpM N-—s=> GO CKOPOCTBIO I'E0METPUYECKOR

NpOrpeccur CO 3HAMGHATENeM —-

ey

JoKazaTenEcTE0. Clepna 3ameTuM, uro Co fBJIAETCA PRUGHMEM

y DaBHOHUA LQOE£+L“)\E t+oc =0  JYusrusas 3ToT JAKT M NPOABBOLA
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B (4.3.9) 3ameHy C —Co+d NpAXOAMM K CHEIYOUEMY ¥paBHEHMO:

L -1 1! e ‘e oy
Y N . R i \, ~ oA N
V0 Nl ) Lwtedlan) ) Lo
\=4 Kzo K=o g, K=o
L -
— - S .
+> [{E°+J\“C0—LC0L soll> Lm}\ :0 )
S JLAN——1
122 Kso
rae L eds ¢ &=
<l odd NN R o T o~ T
[Z—q 7—»&(:0 LN% = Z_‘Lo L“/\ - Lf.o (‘_DQ- _ L“Ql[\
174 K=o _;.-"-:._. K=o
losroMy ¢ YAOBIETBOPAET YDAaBHEHUD
Ck:{(dd‘) (4.3.
376Ch 2 e-i . ¢ o
P00 el ) Tl e Tl
dN= S R eIy =
O( ¥ [“,\
2 2
N o~ . ~ L Ced -t N7 *
> E(CO?d\ "‘CQ = LCO d]> Liq}\
- 472 —Af0 .




lZ_. ZK”NL W) Lo
dlo)y= - “E MR - |
oA+ Lk
TO

(L«4) maxié;“‘; ({_\?\ul) S S
How | < -
) CL-i5)

OueHuUM TEMNepb 4‘(& ») .

£-1 2 _
ZLEJ ‘YL 3 -> LG rd)” -&"]FLM“
| Xmo
{ (d.hl= X + LuA
\ - MS§ *‘N[> (L*Kmnyﬂ“ﬂ
FRERNIX Y >
rie
L(8 1) I T
M+ == mox L€ Ty
_p T L-ig) <™
N={ L) ST
‘ [ it
K: 2.(2*1) W\M)L\_.Hl] T_l.;}q—

‘6
OTKYyZa, NDMHUMAR BO BHUMAHHE, uTO |4 = , noXyyaeMm, 4To

&

o sMs™ ene ™ o Tk L e



Q

—
-

(%]

. o \5 _ €-1
rae W&, ivunepeBHAA QYHKUMA U €CU &-(0,"3")crpeMMTCﬂ K HYyJIp

npu S—-»Q . NodTOMy HaliZcTCH TaKoe YUCHO Oo 4 YTO HpH O < o
L
\ % (d, M Sy

a 3T0 03HAyaceT, YTO ypasucHue (4.3.I0) YyZOBICTHOPAEST YCROBUAM
IPUHIAIA CRUMAIOWNAX OTOCDAXCHUE. NemMma poxasaHa.

CriencTsne 4.3.I. Oyers ¢ (A) pewenne ypanHenua (4.3,I0), a

»-;‘E_Q-_E(:\)xp , TOI'ZA HaljrieTcda TAaKoe So » O y UTO TPy JIOCHX

S < 8o BHIIQJIHAETCH CIGAYRUEeEe HEDABEGHCTEO
i

L) = O a-xi=t)

JokasaTeAbCTRO. llpuHuMasn BO BHAMAHNE TOT JaKT, 4To ecam &<i,

=% u Py 3<«] , 10 &< T"'T <laltt, nomyuaem

~ i

l"c‘(mlélﬁom\-vlollss wh \T‘ + <

“\:
SYHam{

Teopena 4.3.I. llycvs mumomieHd ycnosus (4.3.2), (4.3.6)

.

A i. _ i oy Le2 4
L_ﬁ_\?-'i } ( Y kt’.-&+ &L\W\M{CMH(i i7d )kk/\ﬂi\c‘&-
Leo 7

L{c {“l?l

dim NCE 0o =L | &e=2Tn Y,

rne C(%) peuenue ypasuenud (4.3.I0). Torza,eciu X Xo* W)

TO YDaBHeHue

P(-Iio*t{);\)*‘okﬁig) io"t{?% :O (4'3'II)

TA® ¢-1
. - ~ ' L

O( = ( Staﬂ LH f\) 5 ) lj e_ (0 \ _Fe_ )

Y]

:]3 OKDPECTHOGTH HY IH NnMeeT eZNHCTBEHHOE pellenne LA

[
|



TokazaresibcTBO, JUUTHRAS YCAORUA (4.3.6), ypasHenue (4.3.1I)

NPUHUMAET cJe Xy il BUA:

M TXLga 72N E“\ﬂ’&ow]a =H(5N0),

-

rae

L) = ol Bear 2 - RN E RGE s Ton - [ ot LR ESE -0

OTKYZa, Ha OCHOBAHAN JNEMMH Hupara ( cM. HAlPe [291 )} U TeopeMH

06 oOpaTHOM Oneparope, noJyuaeM, 4To

T TDY FRO AT T2 2P () o (#.3.12)

776
r =[:qu +<Kl'72]—i,
D= ALY, >2+ﬁt;\+h\z(>~\+?<m@§fd,

E= - (Mg (T )
d=L-y, (IrTpy Fey
YpasueHne (4.3.I2) HCCIEA0BAHO CuzopoBblM U TDPEHOTMHHM [431,
[45]. My 7I0Ka3aHO, YTO B NPEANONOEGHUAX (4.3.6) HalizeTCA TaKaf
oxpecrHocTs, S =( &, 5] 0 S8, IN $ Ay 50, A0 uro B wape
u = (T \\1{1" $¢) npn A0GHX S, € S ypaBHeHﬁe (4.3.12) ume-

; ~
| eT @IMHCTBEHHOE peiieHhe A , 4TO IOKa3LBAGT TEeopeMy.
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TeopeMA 4.3.2. IIYCTD o(X) PAaBHHIl UleH ONpe/eNeHHO! BeTBM

ypasHeHus (4.3.I). Torza, ecau Fon=2C(NYg , rae c(X  pe -

mweHMe ypasHenua (4.3.I0), TO

| ol - xot¥) =0 §—=0.

1

JloKka3aTeNbCTEC, lEACTBUTEIBHO,

i
I Rels - 2ol € 1T -l el = 0 Uil &)

OTKyZa, yUATHBAA, YTO l.:l\\---B\s NPAXOAMM K JTBEDKIEHND TEODPEMH,

TeopeMa ZOKa3aHa,.
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