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AEHOTALHNSH
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IOJHON KOHCEPBATHBHOCTH .



§ I.
§ 2.

§ 3.

§ 4.

§ 5.

§ 6.
§ 7.

COOEPEAHHNE

CTP.

BBETEHIE .eveeccctonvocscnssscnssnssassnsanssannanns O
Bapuanyonnasg QOPMyJMPOBKS IWHAMAYECHAX ypaBHeHMit
amradaTidecKolf MarEMTHOR TUIPOIIHAMUKEA osevcocsnccss 7
Bapnanyonnad HOpMyMIPOBES ONHOMEDHHX PaSHOCTHHX
YpaBHeHnit G6e3MuCCHNATHBHON IMIPOIMHAMAKY eeveececsss L7
Bapuanyorsas (OPMy/MIPOBKS IBYMEDHHX PasHOCTHHX
ypaBHeHnt ampadaTrYecKOl IEIPOIAHAMIKT «ssrsearsosse 28
TPaHIIHHE YCHOBHST sveeeccssscsavscsconsssoncencasses 41
AsropuTM pemeHMd DASHOCTHHX YPABHEHMH veceessveoseces 44
IIpAMepH 4MCHEHHHX DACYETOB .........................'47



§ I. Beenenme

MHOTEe BONPOCH COBPEeMOHHOZ HayR:® ¥ TeXHMKA B Tol mau uHOH
Mepe CBASAHH O DEHmeHNMEM JBYX- K TPexXMepHHX ypapHeHud = ra3osolt
HAMHAMAKH , .

Hemem xaparrep ypaBHeHzl rasopo# IMHAMHKE, OTCYTCTBHE
XOpomo paspadoTaHHOIC SHAJMTAYSCKOIO AIMApara HX HCCJIe OBAHRS,,
NPABOHNAT K TOMYy, ITO UMCICHHHEG METOXRH ORASHBANTCA (PARTHIECCKHM ©lMH--
OTT SHHEM S(0PeRTHRHHM CHOCOGOM HX DEHOHHH.

MeTox KOHeUHHX pasHocTell, KOTOpHE B OOHOBHOM HCIONSSyeTCH
st THCHEHHOTO pelleHEs 387aY ra3oBoll MUHAMAKE, COCTOAT B SaMeHe
HenpepHBHOR CDeXH HeROTOpof ee JmckpeTHOR MOZextw. Ilpm sTOM FmSH-
9eCKOe IPOCTPEHOTBO AIMDORCEMADYESTCH pasHocTHOR ceTroff, a mmhhe~
pemmmnne YPAPHEHEA, ONMOHBAKNIAS MCXOIHYD Samady — cHcTeMol ax-
Te6paruecKux ypapHoHER - pasHocTHOft cxemoft, Kawr mpasmio, IAT OX-
BoRl 1 Toft xe mmbdepermmastHoll SamavMm MOEXHO HOOTPOUTE CONMEBHOE dUC-
JIO DASJNYHHX PasSHOOTHHX cxeM. [[09ToMy BOSHHRAST Rpodiema oTdopa
HamAyumEX B HEROTODOM CMHCZE CXeM M3 ol@ero Kiacca EOUyCTHMHX
cxeM, Tagolt- OTCOp ROMXEH MPORSBOIATHCH 5' COOTBETCTBEM C OHpeNe—
JICHHHMA KDHTEJRAMA. o

KaueCTBO PESYABTATOB, MONYMEHHHX ¢ TOMONHM Toft Wix wHOH pas—
HOOTHOH} cxem, SABHCHT, ©CTECTBEHHO, OT BeJMYEHH WAYOB CETHH: Ha
MEJIKIX NONPOCHHX CETHKAX Pas3HOCTHHE oXeMH "padorapt” Jyume. OnHEa-
KO naxe Ipa i)emem HEKOTOPHX OfHOMEDHHX éa,maq, HDEMEHEHAE MEJ-
KEX CeTOR saqadm He NPenCTABISETCSA BOZMOXHHM, HGO BTO IPHBOIMAT
‘B GOTLNAM SaTPaTaM-MAINHHOTO BDEMOEM JAX® TDH HCHOAbSOBSHNH COB-
peaianmn 3BM. TovroMy BaxHO CTPOMTH TaKHe CXEME , KOPODHe COX~
PansLIH OH cpom "“xepoume" raYecTBa EHA cemax, nlmlemem B Deaas~
EMX DacYeTaX.

- _Imms TRSONNHAMAKE ~ BTO MATEMATHYIOCKOE BHDAREHHe OCHOP-
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HHX 3aHOHOB COXpaHeHms {MACCk, AMIYJALCE M Sdeprud). [fosroMy pasym-
YO CTPONUTEL Da3HOCTHYX CXeMy TakK, YTOOH B Heil Takge BHIIOJHAJIACE
SHAJIOTY 3THX 32KOHOB., CxXemH 5TOIC THUIa HA3HBENTCA KOHCEDBATVIBHHMEA
[I] . Ipedcpanye KOHCEPBATUBHOCTH CJIENYET CUMTATE OJHUM U3 OCHOB=-
HHX OPUHIMICE IOCTPOSHHMA Da3HOCTHEX CXEM.

Janruefiee pa3BUTHE NIDMHIMIE HKOHCEPBATHBHOCTHI IIPIBEJIC K IIOHA=-
TR NOJHOE KCHCEPRATIBHOCTH [2] . ITomoCTED KOHCEDPBATHBHHE CXEMH
IJA ypaBHeHU{t ra3oBO# IMHAMUKY XapPaxTepH3yOTCA TEM, YUTO B HHAX BH=
MOJIHAITCA HE TOJBKO DA3HOCTHHE AHAJOIW OCHOBHHX 3aKOHOB COXpaHe-—
HuA, HO TaKRE U NONCJHATEJBHHE COOTHOWMEHWd, BHpaxaumme OajiaHC 07—
IeJIPHHX BUICE JHEDIHH. [[pHMEDH OFHOMEDHHX pacueToB [3] NTOKA3HBa =
0T, YTO IPMMEHEHIE TaKmX CXeM OcoGeHHO SQPEKTHBHO IPH HCIOJB30BA-
wm "IpyCHx" CceTOK IJiA 2a7ad, KCTOPHE OMMICHBANTCA JyHHIEAMA, pesS-
KO M3MEHAIMIMACA BO BPEMEHU U TIPOCTDAHCTRE.

DPeKTUBHOCTE OIHOMEDHHX TONHOCTHN HOHCEDBATHBHHX CXEM BHI-
BUTEeT B Ka4ecTBe IPYLOTO CCHOBOHOJATANNEI0 NDUHIMOA HMOCTPOSHUI
MHOTOMEDHHX Da3HOCTHHX CXeM - IPUHEUN HOJHOH KOHDEDBATHEHOCTH.

PazpuTne OFHOMEDHHX METOIOB B TUIDOIMHAMAKE — OT CXeM, IPOCTO
AIMIPOKCUMEDYHIMEX HCXOIHHEe ImbdepeHIMANbHHE YPABHEHNA — R OalsHC-
HeM (KOHCEDPATEBHHM), & OT HEX - K IOJHOCTHN XOHCEDBATHBHHM CXE&-
MaM, HaBOJWT HA MHCJIL HEJCHANDABJAESHHO PACIOPSRATHCA HMEKIAMCGH IIpO—
I3BOJIOM B IIOCTDOEHWMM DA3HOCTHHX CXeM TaKMM 00DasoM, YTOCH Ipuia-
BaTh IM KaK MOXHO OOJbIEe KOMMYECTBO CBOHCTB, nﬁncymnx VCXOIHEM
mabde pEHIMANEHEM ¥ DABHEHAM. .

Kaxerca HeCOMHEHHHM, YTO 4eM OOJNBINE 3T0 XOJMYECTBO QOMAX
cBojicTE mmbdepeHIFANEHNX ¥ PasHOCTHHX ypapHemmli, TeM copepoeHHEe
MOIEJIE CDelH, oupeleJdemas DPA3HOCTHHMI YDaABHEHUAME, TeM ¢ COJb-
mel TodHOCTHN oHA OyHeT OUWCHBATE IOBeleHwme “peadtHOH™ CpelH.

B mauecTBe cJeIyRHMIETO CRBOMCTBA I'a30MHANIUECHKAX YpaBHEHHHR,
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KOTOpOe HAapany C KOHCEDBATHBHOCTHD ¥ MOJHOR KOHCEDBATEEHOCTHD MO~
XeT OHTH NEDPeHeCEHO Ha PASHOCTHHE YDapHCHEA, BHJE/MM HX "Bapuany-
OHHOCTH". |

BapranpoHHHEe TPUHITAIH ABImOTCA fyEAAMEeRTATEHEM CPEeLCTBOM To-
Jy9eHHd ¥ HCCHeNOBaHuA psfa ypasHeRHR reopeTHYecKOl ¥ maTeMaTH-—
veckoft fuamor.

ManectHo (oM., Hampumep, [5] , ['7] ), 4ro mmpdepeHnpmantHLe
YpaBHeHNA rasopoll IMHAMMKR TREXe MOIYT CHTEH HOJIYYEHH M3 TDeGoBa-
HWA papeHcTBa Hyp nepsofl Bapmamumm (PyERIMORaNa, ABASMMEIrocH 060—
dmermem dynrimonass meitcTema nmo TaMEanpTORY B miIaccudeckoll Mexarm-—
Ee.

B mHaorosme#k padore, mocpencTBOM 3aMeHH JArpaHgRWaHA I CHJAOM~
Ho#t cpemu ero pasuHcoTHof amporcuMarmelt, ¥ nmocjaenyrmEro BapRApPO-
BaHRg (yHKIMOHANA NeliCTBHA, NOJyueHa HesmHedHaa cmcrema mmbdepen-
IMANEEO-DASHOCTHHY ypaBHeHNM# (mafifepeBImasbHNX HO BpEMEH ¥ DaB3-
HOCTHHX 10 MPOCTDAHCTBOHHHM ITEPEMEHHEM).

llo Buny pasHOCTHOTC JarpaHxuana yCTAQHABIMBANTCA 3aKOHH X3Me-
HEHEA MOJHOH H BHYTpeHHeR 3HepITWM CUCTeMH.

Honasauo; yTCc cECTeMa JmidepeHImATEEO~Pa3SHOCTHHX ypasHermit
NOJIHOCTER KOHCEPBATHEHA.

Mepexoxn or mmhbepeHIMamIbHO-PASHOCTHHX YPABHEHHH K DPA3HOCTHHM
OCYmeCTRJIAETCA IyTeM 3aMeHH IPOESBOJHHX 1O BDEMEHNM COOTBETCTBYD-
mpME pasHocTAME. [Ipr 3TOM raxoe cpoficTEO Kaw KOHCEPBATHBHOCTD He
IpeTepeBabT HAKAKMX #3MeHeHER. Ilpy ccoTBETCTBYWNEM LEHTDPEDOBAHKM
HeKOTOPHX tmenbn. N0 BPEeMeHN, YHAeTCHA COXPaHHTE M CBOHCTBO moJHOR
EOHCEDBATHBHOCTH. .

MeTomR pemeHmd NOJYUADMEXCA TAKAM O0pa3oM DASHOCTHHX YDaEHEe—
muft, TpeNCTSBIADT CAMOCTOSTENEHHS MpeIMeT HCCASNOBAHMA, M OTPAKE~
HH B JamxHof padore Jmmp KOHCHEKTHBHO. ClenyeT OTMETUTH, UTO IPABO-
mIMEE B § 6 amropurvi CIMSKE X omEcaEERM B L7) . |
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B samimyeHme, B KadeCTBe RAINCTDAIMHA, IPUBOJATCA DE3yJIbTa~-
TH HEROTODHX UMCJIEHHHX pPacyeToB, BHIOJHEHHHX M0 DPa3HOCTHHM METO-

IMKaM, HOJYYCHHHM Y3 BADHAIMOHHOTO IPHHIMNZ. PacdeTH ¥ Ipafirdec-
XyD 06padoTKy pe3yJInTATOB Iposesna P.A. Boskopa, 3a YTO aBTODH

IPEHOCAT eff IVIyGoKyR GJaTolapHOCTE.

§ 2. BapwarmmonuEa GOpMy/MPOBKA JMHAMIYECKAX YpaBHeHui
amuadaTdeckolt MOTHNTHON TIMNPONUHAMVII

B aTom maparpade HeMOHCTDPEpPYeTCHA TEXHHRA BHBOHR2 mrbdepeHim-
AJIbHHX IMHAMIYECKUX YPABHEHME MATHUTHOH TUIPOIMHAMMKE B Clydae
ONIHOTO ¥ JIBYX U3MEeDeE#il, B IOCKO# 7 IWIMHIPUYECKO# cHCTeMax KO-
OpJHAT.

II.1I. HsBecTHO, YTO NOBeleHue HeBASKOHN, HeTemwnonpoBOJHOR,
GecroHewHO nposopsgme# cpenmH, NOTDYReHHO# B MAT'HMTHOE IOJE, ONZCH-
BaeTcd cucTeMmolt ypasrenwit Jirepa ¢ y9eTOM HOHEEMOTODHHX CHA E
YCJOBKS BMODOREHHOCTY MATHHTHOTO ITOJUL [4] . B ToM caydae, rorza
TEeYeHNEe 38BUCHT TOJBKO CT ONHCOH NpPOCTpPEHCTBEHHOMK IepeMeHHOlf, 3TH

OUpeHeJIMIAEe YPABHEHUST MMENT BHI:

dy 8P . 8 s H°
Lot *ox T oz (87/' )”0 (I)
i
f%gﬁ_p jx (2)

P5i = Fr (¥ <
;¥f§§?"fQ; 6;4) (4)

3necs B raJBHelmeM NPMMEHSITCH CACIYKIMe OGO3HAYCHHA:



- 3{7NEepoBa KOOPHIHATA
- Jarpamsesa KoopAmHara "mmixoil wacTurH"

y -
oL
P - mapnemme,
H - HaupaIXeHHOCTH MATHWTHOTO IIOJA,
&

~ yIeJbHas BHYTDEHHAT DHEDIWA CPEIH ,

5. }‘-,'- —~ YHEJBHHI O0BeM ,

7P - CKODOCTB,
/'/aﬂal)- HANPAKESHHOCTS MABIHMTHOTO HOJA B JATIDamReBHY KOODIMHATaX,
fg (,,() - IIOTHOCTE B JIATDAHREBHX KOOPIMHATAX ~pu Z‘o

d -~ cy6craHipoHANbHAd IPOM3BONHAA

at
1.2, Imnamwdeckoe ypapHemme (I) momeT GHTH ITOJyYEHO HA OC-
HOBAHYN BapUalMOHHOTO OpuHImna. HocTpoum yHKImOHaX .S , aHAJOIW-
yuHii geficTeuo 1m0 I'aMHJIBTOHY LA MEXAHWYECKUX CHCTEM ¢ KOHeTHHM
qCcJIOM Crenenell cBoCONH.

[ToymaA KAWHETWYECKasaA DHEPIWS CPelH fk , B MOMEHT BpEMEeHH Z,

OIpelleIIeTCH B 3TOM CAyYae MHTEIDaJOM:

ol
E~3[pg f?"““*/f()@x)df el
olo

HNOJIHAA BHYTDEHHsIA SHEPIWA €CTh:

£, (¢)- /ﬁaxfc{u( /Ja (o) € clot (6)

TloMHas BHEPTW MATHUTHOIO HOMA £, (Z)-

2
£, (=L [ ZF 1 fiqy
7 )810/9“yd 7)
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Torma, oCosHauasa 4yepes < - JarpatznaH CIVIOWMHON cpemH [ 5}

L W=E (8)-£ &)-E, @) (8)

oIy IaeMm:
g T ot e 4w
_ - cx [ 1 SR S
¢, £o 0

Baprupopan#ie 3TOT0 PyHXimoHanNa JAaeT:

Z, A
. S Z 9’
55-/{/f: (ac)[?fé‘?f—cf’é‘ 4’fﬁ 8:‘_}0«2 5’]::{0(}(# (97)
t, o
YpaBHeHne HEpaspHBHOCTY (3) ¥ YCJAOBAE BMODOREHHOCTH MATHIIT—

HOro mOJA (4) HaWIQUHBanT ONpeZeleHHYD CRASL HA BapHAllM BeJIIuiH

SJO, S, §H ~ a muexno:

3
$p8% v p 320 3)

[IoCKOJMBKY, B CWIy HpeNHOJORCHHE, NPOLECCH, IpHBOLIMIE K A3~
MEHEHII) SHTDOINE B Cpelle OTCYTCTBYNT, YIeJbHad BHYTPCHHASA SHEDPIAA
gpiagercs GyHKIMe#l TOIBKO o,lmoﬁ ;DephiolU/ﬂ{&VMCIECKOI'& e peMeERHOR ~ e
JEHOTO 00%ema, Ilodromy CS’E —-Z C_S’jo . lIprimiass  BO
BHAMAHAE H3BECTHOS TGPMOI[E[H&MII‘:ISCKOB PaBEHCTBO == = —

(3mechk YacTHaA HPOUSBOJHASA OEpeTcda NPH TMOCTOAHHON SHTPOMELI), N
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BHpAXAA 6}; S§H wepes doc B (9'), monyuaem:

?

£ o

! ol , 4,296

suof [ g e - P U s o
t d,

VHTEerpapys [0 UACTAM, ¥ OpWHMMAs O2C DaBHHM HyJO Ha TDAHWIE

O0MaCTH MHTEIPUPOBAHUA, HAXOIUM:

?, |
8s=-[ o 2 0% 4 200 L B (W)]w dddt
T, &

£, o
- 9y, aP ., 3 [/ H?
[ [{psts 22+ & (&)} Smandt
T, oo

Tpe6oBaHNEe paBeHCTBA HyJo nepsoft mapwamm (I0') mpmeomaT ¥ ypam-

(10")

Hemmo (I).

.3, [Ipymvermv BapualmoHHHl DPIHINN VA IOJydeHHS ERHAMAIEC—
KIX ypaBHeHM#t B IBYMEDHOM Clydae.

Iyets 6'- ~ 06JaCTE B WIOCKOCTH JIATDAHXEBHX NEeDPEMEeHHHX
o; fp » BABATEA WATKOCTED; x(e, f3,t) y(a{,/g} t) -~ mexap-
TOBH KOODIMHATH UYACTHIl CPEIH B MOMEHT ¢ .

B xavecTBe KOOpIMHAT of ,/  BHOepeM COOTBETCTBEHHO KOODIU—
HATH JXC, y B HaYaJbHHH# MOMEHT BpeMeHU to . llpemIonoRymM, 9TC
MATHUTHOE [OJIE UMEET eIUHCTBEHHYND COCTaBJIANNYD /-/3— » DIEPHSHIMKY—
JHDHYI IJIOCKOCTH TEUeHHA.

YcJioBre COXpaHEHUs MACCH B Jiarpa}meBLDc KoOpIMHATAX B Clydae

IBYX VI3MEpeHdil mieeT BUL:

D (. y) .
Pow gy L

(1I1)

YconoBuie BMODOXEHHOCTY MATHWTHOTO HOJA (:YCJIOBPIE I0CTOAHCTBA MATHNAT-
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HOTO IoTOra yepes ywlolt "mwmxuit" woHTYD):

Y D (xy) _
2.0 () %O (12)
3zecs g ((f’ ) -~ AKOOMaH nepexola oT 3JibmepoBHX KOoOpIM—

HaT K JarpamxkeBHM.

KumeTwaeckad SHeprus cpefd £, , BHYTDEHHAR SHEPIUA Eg” n
SHEDIUA MATHUTHOTO NMOMH £ oy "BMODOREHHOTO" B cpely, OnpeResig-
NTCH, COOTBETCTBEHHO, WHTETDANAMA:

Q(f)%é[ffﬁ [(g‘f)a+(§%)7 oot oL (13)

E (¢)= //Jo :’i@#) Ea A (14)

D(xy)
b, o~ 5y & o

Anasiorom zeftcTena nmo I'aMAIBTOHEY B IBYXMEDHOM CJyYae SABMACTCH B
paxeHue :

-é'f
J’:[ [E,(&)- £ (&)= (¢) ]t

s [ (9258 (1 [152)" (345 Efueepjr ™

Kax n B 1.2, naiimem sapuamym fynrmuonana (I6) ¢ yueroM ychobuil
(II), (I2). TocsegHme HAWAIHBEDT CEISH Ha Bapmampm oo, & 7,

C?f’t‘s,/'/ y 4 MMEHHO:
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2¢xY) Déxy)
‘.S‘Jo.v(oz,p) "ot +f:§@“p =0 (11’

IELEA I ﬁ@#)+g£@5}’1=0

H o, 7 D, 3) T e D) (1)

NOCKCABKY IUCCHIIATUBHHE IPCIECCH B CpeXe CTCYTCTBYDT, TO yleislad

BHYTpEHHAR BHeprusi &  BaBUCHT TOJBKC CT YHAEJIBHCTO COLEMA, T.E.

(I7)
Bupamasd HB (II'),(1R2") 5.}9 n 5# uepes 5’.1' é} HAXOIIM:
85 f{f/[ﬁ%{%‘%iﬁ” X7y [([ﬁ)

% ar -?fz(iml) ﬁ(j/i)fjdo/a’/éfaéf (18)

3 mepBCTO HAUAIa TeDMOITHAMAKY : —g—g ==-p (I9)

YuuTHBEA cJaefyiiMe oBcilcTBa AKOCHAHCS:

D (=,
5(?,7‘”32) .z>(o( /af) 7‘1‘7
2yl - dx 2(x.y) . Q4

2 («, 3) Il 2, ) /3 (2I)

(20)

n moJarag b , & ¥ PABHHMA HYJIO Ha TpaHie OGJACTH HHTETDIPCBa—
HusL, mocJie uHTeTpuposaxya (I8) no wacTaM,mciyuaeM:
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S ({1655 8 &5 Y Joe- [p 5
o G

(7 Sf 9}{ ]ﬂyjmdgj&% (")

!
TpeGopanue paBeHcTsa HyJo meppcit mapuarpm & (I8 ) mpuBomAT X

CHCTEME YpaBHEHmI:

3‘;’7C+_@_P+_4_9H

P55z * o2 T BT o= =0 (22)
2, P4 9Hs.
£ 5 *‘3‘3‘ 57 Ty ¢ 7

1.4, EciM MATHETHOE NCJe, BMCPCEEHHCE B XWIKCCTH, HE 3aBi-
cur or £ u yesur B mwiockocm rewerma ( H, = H, (& _/% t)
/—/y h’?f («, /5, € . )), TO Opu BCEX OCTAMBHHY IPEJIOJCKSHI-
AX DPENHIYNeTo IyHKTA, YCJICBAe EMODOKSHHCCTH NGJA, T.e. YCJOBAe
IOCTCAHCTRA MATHUTHOTO NIOTOKA 9epes HPONSBOJGHYI RUIKYW JILHAD
Z (oéffé) , SaNVmeTcs B BAIE:

/ H-dsS - f (Hety~ Hyde) = const (24)

Ilesqasag saMeRy

9 .8 . g
dy-5% M Fhop; de-ZZdirZEdp

HaxXcmM, urc (. 2\9 OKBUBAJIGHTHO YCJICHAAM:
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o B M B2

oL

50—3.‘ ——?? =c, («,3)

(24")
ToCTeMHe HAATADT CASTYWIy0 cBA3h Ha 6 H,, §H 3{ é_’x, 8%
2 3 282 _
SH, 50% ""“c t My ‘%‘ gf Dol
| - §x
9y _ gy 9= gy Yoy 0
S 3 "7y % H .8 9/2‘ el

Hosmad 31iepIiws MATHUTHCIO LCJHHA eCTh: '

£, ()= 57 //2@ ) (H, ”/)d””ﬁ s

Bapbnposarme coomewcmymero @ymoaa.’na .IieﬁcTBHH upa orpalmqe-
max (II ) (24 ) ¥ y4YeTe CONEHOWTAJBHCCTH MATEUTHCTO nc.m 510)"

BOIAT It YPaBHSHAAM:

2
dx . _

(Q’fo ~
Fae 9.?5

| (25)
s Iy _ D/
f‘%““‘“ nyx(é“j 9/*2 (26)

5. Iepeiner oT merapTeBHX keopmmar (X,Y) X mwmmHppmiec-

I
war (K,£ ). TnegmoJarest, UTC MATHHTHOS 1I0J€ MPEJCTABIEHO KOMIO—
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HeHTO# HYH- Hy (4,p) , nepmemmmymiprodt micexoctn (R, %),
7 mpousBCud QCpMAJbHC 3ameHy mepemerHHX B (I8), mosyYacwM:

=[] s34 2s2 (21,0t ¢ -

Ge,p)

-g—%; H;} da(otp}d/t (I’?‘)

B IQUMHIDPIIECKNX KCCPIMHATAX S2KOH COXPAHOHNA MACCH WMEeT BIT:

D(R,Z
Joj(dﬁ) ﬁ | | (27)

YoJcpue BMOPORSHHOCTH MATHATHOT'O IO

2(R2) _ Holot, B, 2:) | |
R H¢ D, p) /Q(o(ﬁ ) | (28)

Bupagemms (27), (28) HARIAIHBANT CJHENyINZEE CBASHE HA Bapnamm

7Y

2(R2) , , 2880 .  p(R.52)
f@(o(/é) JO-D(oé/é) Jo}(oaﬁ)

1 I R2) (8R.2) ,.D(R, 8z) D(R 2
R @(odﬁ,) 8 ’e f’{D(a{. R Jb(oé ﬁ,) ,éz’qu g(xfs)(j:’)

Bapsupopamme ¢ymumcrana. (I6 " ¢ yueToM orpamruenat (27 ) ( 28 )
B OpEpapuIsaEme nepBoft BapMAIH HYJI0, OPUBOJET K CHCTEME ypame-—
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; 2
PR P 4 oM, . 1 Hg_
PEE V5n o SR an 7O

9 (29)
Z
% , 9~ 2Hy _
L gz *é‘;%’*gﬁ o =Y (30)

0.6. Ecom npu BCeX IPOYMX NPeAIOJOAEHUAX 1.5 BEXTOD MATHNAT-

HOTO NOJA JeXUT B micckceT# ( &, Z ), TO y-JOBHE BMOPOREHHOCTH
OpuMeT BUI:

R(H 2Z- 4 3;’?):0;, (<,p)
R (H‘Eg—é/@ Z&‘J@ =, (oé p) (3D
& OOoJiHad  SHepIWA MAIHUTHOI'O IIOJA OIpeIeyIITCA HHTEeI'DaJIOM:
:D(Aa 2 2
£, (ﬁ-aarffm(ocfb) H + Hy) el (52)

HpnpaBHnBaHne HYJI0 nepBoﬁ BapUaIiT @yHRﬂHOHaﬂa

-/ / //f_fﬁf 2 [41(39(2)] -

...5 g/f(;/ f//)}dodd/ﬁ}a’/f
¢ yzercm yeacsnk (27), (3I) 1 coJeHCHIANEHOCTH MATHATHOTO IOJS:
1 2 4 2
z o (RH)* & 5z (RA

IPUBOIMT K CHCTeMe YpDaBHeHWit,copmanammeit 10 Hepme samcu ¢ (25),
- (26)

(16"



(33)
i 4 IHz _ IH (34)
.Pg'"zfgf*v.r "fq (?fﬁ"z "9-;2'

§ 3. Bapuarpcrnas HopMy/mMpCBRA ONHCMEPHHX DPASHCCTHHX ypasHeHwi
OesIACoCHIATHBHCH TWIDCIMHAMIKY

B npemnnymem naparpafe OO IDOKA38HC, UTO MAHAMIYECKUE
YpeBHeHNA amualarudecKod MATHUTHCHE TUAPOIMHAMAKY ARIAOTCA CJAel—
CTBUEM DABEHCTBa Hy/m mepBofi papmammm (yHKImOHasa HefcTBuI mpu
TOMOJHUTEJEHHX TPeCOBAHUAX HEPA3PHBHCCTH CPENH U BMOPOXSHHOCTH
MATHUTHCTO IOJII.

Hmwre, Ha OpuMepe OJHOMSDHHX ypaBsHeHn#, NeMCHCTPUpPYETCA BO3—
MCRHCCTE BAPHAIMOHHOT'O MeToIa IOJYYCHMS PA3HCCTHHX cxeMm. B pe-
3yJapTaTe 30ech IOAYIaNTCA IOMHOCTHD KOHCEDBATHBHHE CXEMH N3 KHU-
rmljB] .

lIpn BHBOZE PA3HOCTHHX ypDaBHeHNMH#, C HEJBK CCKpakeHus BHKIa~

IOK, OyheM OpeIOJaTaTh MATHUTHOE HOoJe OTCYyTCTBYIM[ID.

1.I. PasoGpeM OGMACTS: UBMEHeHs JarpaHxeBofi mepemertiofl of -
OTpe3CK [ éi ) Zz] ma N wacreii rouxavm of. (i=01, ..., .4/9

Gyeoly<cby &, <ol <oy, <., <, =,

CocrBercTBynmee paslueHie NEKapToBCH KCOpIMHATH &  0GO3HAUINI
{JUQ}.

Ly K< KT < Zy, &L, L

cr s s
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ByfieM B IarrHeiimey HASHBATH TOMRM { OZL} ; { x; ) STHX
pasduennt "y3naMm", a OTpE3KM [o[‘-_*,,, L] - "mueiimamm”,

losarad BeJUYMHH yREJHHO! BHYTpeHHeft sHeprum & U ILIOTHCO-
reii Jo NOCTOAHHHMA, 2 BEJIIYMHY KAHETHYECKCH sHepIHHM MeHAmei-
cn JUHeHHEM o0pa3oM BHYTDPH Kamuo# sggeifia . [ : ol‘; + ,] , AIIIPOKCH~
mupyem Jarpamsuen omwromioit cperx ( (8),§ 2 ) MEXAHAIECKAME
KBa[paTypaM .

(x.-.ﬁ X)
La L:O ¢ (s ive —o() { (U,.‘u'* ?)’)—5‘_} ("éin—"(.:) (0

Bupaxemme (I) (pasHCCTHHIt JlarpamsuaH), COBMECTHO ¢ DPa3sHCCTHHM
AHAJICT'OM 33XCHA CCXPaHEHISI MACCH

'f: (é)[x:.-p-;(ﬂ "‘-:Ci. (f)'}afza (0(5*1-"(5); m, = co’né/t (2)
1 ypaBHEHHEM COCTOSHHUA

P=£ (g6 @)

TOJHCCTER ONPEeNesInT MMCKPETHYW MCISJE CILIOWHON CpeiH.

BesquHy /%2, ~ MCKHC TPRKTCBATH KaK IOJHY MACCY (-0 Jal-
paHxeBO#l Avyeitxy,

H 2. HpnpaBHﬂeM HyJI0 HepByR Bapuammo gynmimcnata peficreua

o[l f[Er g o

(4)

3TO npuBeHeT K cucTeMe ypapHemuil Jarpamza



19

d 2L _ 3L =0
dt 9.’.{,‘;_ 9585-
(5)
i=1,2,..., N-4
BXOTAIME HeABHEM 06pasoM B. (5) MpOMSBOIHHE I . 2a BH~-

93’3‘;*1" ax;
paxaprca 3 ypaphenus (R). Iopcrapnad B (5) Bupagemme (I), mouy-

YaeM CJAENYRIYD CHCTEMy ImpiepeHTMATLHC—DA3HOCTHHX ypaBsHeHnf:

M£ %w+e—€-fso (51)

rne M e M +meg o1

CnellyeT CTMETHTH, 4YTo ypasHemma (5), (5’) CHpaBeIMBH TOMABKO JUIT
BHYTPEHHIX y3JICB pasHOCTHCH ceTrr (00 ypaBHEHWSX LA TPAHWYHHX
TOYeX peysr mofimer oTressHO B § 5).

HeTpymHo BHEETH, ITO ypéanerme (5 ’) KOHCEPBATHBHO, T.E. M3-
MEHEHWe MMIYJbC2 BHYTPEHHUX Y3JCB DABHO EMOYJILCY BHENHEX CHLJI,
BefiCTEYDOMX HA WX TPANMIH, T.e.

2
Avi_p _
= M GE <, P (6)

Iycrs sanan JlaTpanxuay L'h B pume (1), u U - ects pememme
crcremi ypasmerz#t (5'),(2),(3), Torym cnpasenyms 3aKOH coxpaHe-

HiiA noJHCH BHepPITH B BHIE:

GL e .222 £o1
. Z . __5_ ) )
ol lzit A{' e 2=;¢m‘ €, /E‘)«f-f Ui‘f o UZ-.?

: 7)
(o< 1< ie<n)



PaccMoTpuy BHpaxXeHue
.-.ef
[ =3 [m $ (U5, +¥])-m&]
L=id

~r

[lockoMBEY L HE BABUCHT ABHO OT BPEMEHY, HMEeM:
~ 4 ~
al, < [ aL . QL
e = Z, + 2L ’
ar ﬁé:/ 9.:29‘. ‘ v x; 99&643:” 3.:&,, id
S ~ ,
8 . . (17 )
TP
E?;ciz 2 da-

BeseIicTBYe TOTO, uTC JJIA BHYTPEHHHX Touek momoGuacTu ( ¢,
(2 ) copamBelymBH ypapHeHus (5), BHpageHme B PUTYDPHHX CKOGKAaX

MOXHC IIepemicaTh B BULE:

oL 4 4oL 'zaZ: + ,d (2L
992:-x5+95€-x: %73 ( )x /3 B:x:,, )
OdcsHauan L’M— M 4es ‘/( U«.:-r-r)" 72 4ot Ec-r-f

Z&- = 177 ce y'(/Zr 4.2f -/77 d?

Lé e+t
/
npuGaBiM K JeBoft w npapofi gacTdM papBeHeTBa (7 ) BHpaREHWE:
91/[1.4 b aL‘-‘f' aLoZ 9L‘2 ’._.

: x 2. =
850,;1 x Qx %4 2, c2 9-’.0,;3 2

98; Zj» 9€¢2 U’

4 o4 .
Eﬁ?&'f&fv;l Z{': *c’ /?;'::e to “2” ‘-f'f ax "y c,? ,?;:c LX-4

th
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C yueTOM COPARSMBOCTH IMHAMIYSCKEX ypamHemmit (5) mas rouex
(! mw (2 , mpapag yacTh BHPAKEHWA (7" IpeodpasyerTcs Opu dToM K
BHIY :

“nd
[ d
% at Qac ':c)

[lepeHocsa mocyemHee BHPaXCHME B JERYK YaCTh, IOJyYAEM

7okl 7 4
(L &bx) M U Y e m, UL U

fzee 9%
E st _* iz . = O
- oLita - . 2., =
Py S, 4 xd'f “>rr: x;, vZ

Bame'rmm, YTo

cé--f . 4 . _
art [[J - 9[4 } IRt c'f Ui‘f +a’T Mo J:"? 2}:2 =

ieidf

GL Z M, ——'+§:/725)

éxia

95&1—4 . __496'2
2o, / O
IpUXoI K cocTHomerm (7)

Bupaxad npom3BOIHEE yepes IaBIeHue,

I1,3. HafimeM ypaBHeHUe, OIDICHBaKMEE M3MEHEHWe YIEeJBHO# BHYT-
penneit sHeprum &, .
W3 pameHcTsa (7) caemyer:

(8-

Z M ‘4_4; +Z.”2 /g ¢£ Y4 ?f:'f
l=i7 (8)
fecd
% !
Homerasait B (8) mwpasemme mmm M. 7 ws (5'), moxy-

yaeM ypaBieHme JalaHca BHYTpeHHeHl SHepIruu
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¢
m; f‘;{ =- /? (Uzw = Ue) (9)
OrmeTmM, 4TO ypabHeHme (9) MOXeT CHTH OPeiCTaBACHO X B JPYIUX
fopmax:
A& dV
m; gx =R gz‘"wfy (9"
& ' alg i
-——-r':-.. Py “ (9
oz ’?fg" olt )
me V.= —C¢ - "OoGBEM" SUCHKM C HOMEPOM L

Y paBEEHIE (s" caenyeT u3(9') 1 yoxomma coxpamemma maccx (2).

1,4, Ypepaemme (9) HoxrasusaeT, UYTO A3MEHEHWE YyIeJBHOH BHyT-
peHuel SHepIUM AYEEK NPOMCXONAT ammadarmdecKy., JITO 3HAUNT, UTO
Ipu mepexome oT JuddepeHimatpHux ypapuéwni (1), (2),(3) mpermumy-
mero maparpada, ¥ cueTeme mubdepeHIMATEHO~PASHOCTHHX ypapHeHmi
(2),(5"), (9) mxaroii AIMIPOKCHMAITIOHHO} BABKOCTH He MOABIAESTCH.
OTcoma cienyeT NPUELAIMANBHAS HEBOSMORHOCTD IPHOJIDEEHHOT'O OIMCa~—
HUA CHUCTEMOH (2),(5/), (9) Tevemmit ¢ yIADHEMEA BOJHAMM, LDOCKOJIBKY
LBIIKCHNEe YIADHON BOJHHE AOJXEO COILPOBOXIATHCA USMEHEHWEM SHTDOIUM.
OIHaxo, ecJM B (5) m (9) mBecTm MCKYCOTBEHHYD BISKOCTB, TO OI-

oaHne TeyeHME C yZapHHMEM BOJHAME CTAHOBHTCA BO3MOKHEM.

11.5. Hepeiinem Temepp OT IuPHepeHIMATPHO~-PA3HOCTHHX ypaBHE-
i x pasuocTHO# oxeme. i DTOTO pasolpeM OTPEe30K BPEMEHH [71 ’
T ] , Ha KOTOpOM MMETCH pelleHMe 3a7aul, Ha K wacreft Touramm

tn



7.:=t <t¢<- <t<“<tk=7;

P
I mpopeneM B ypapHemmax (2),(5 ), (9) mcxpeTHsainm IO BPEMEHU.

B peayiprarTe mosywmm crenykiiee 3-X apamMeTpudecKoe cemeiicT-

BO Da3HOCTHHX CXEM

%

n -
( Lppy ~ X, )"m‘ (I0)
n+ n 6,)
0ty 6) 5%
ot TR an
Vo izd n
. (6, 5;
m, Cibe . p© [ 2 _ rz)} (I2)
z, ¢
‘n
e 7, = t,m Z, ~ AT 0O BPEMEHN, ﬁaﬂﬁ (: 5 tr)
P =P (p*; &) n T4 6y 6,, 65 € [04]
Snech 1 B JafbHelileM Bce BeNWNNHH THNA )[ ®) oGo3mazanT Cpen-
nee (¢ pecom® ) amavermit 7€ " f i
.y 7
f()6,7£n+ (-f 6~){ﬂ.
Ormermm, 9TO ypasHerue GasaHoa BHyTperHell smeprmz (I2) npm
6; =65  MOReT ONTH BAIICAEO B CJCNYNIEX, AATeCPaNdSCEN SKBW-
pajenTHEx (I2) BEmax: '
234 ” 4 7
2, & é’ "P T/’

(2")

(="



24
Cnecrema pasHocTHHX ypepHemuft (I) mpu 6, -0.5; 6. =0.5/ 6~ m1po-

N3BOJELHA) o0NamaeT CBOMCTBOM NOJHOE KOHCEDBATUBHOOTH, T.E.

{Z M, [ ()] - S [ miel]] -

L= Lf C—Jf

‘_p (6:) 2/"-1 > Uﬂnvf (6;) U:an‘f Jﬂ*’) (7'5
e 2
(0citgigi2< )

Fidof n
Teficreurensio, ecmr (II) yMHORMTE Ha ﬂ__z’.o‘_z.{_ 1 CIOKHTE C

€ /4
(I2), To mocJsEe HECJORHHX HPEOoSpasOBaHMil IOJLYUUM COOTHONEHNE (7).

O4enmumHO, YTO pasHocTHOoe ypasueHme (II) xoHcepBaTHBHO.

I.7. lpn mepexofe K IAUMHApHYecKofi xoopmmare A , BUIL Jar-
palKknaHa ((8),§ 2} 1 OTparIIeHIA {(4),§ 2} He M3MEHUTCH. BOCIOJB-
3yeMcA STMM OCCTOATEJBECTBOM IJI BHBOZA COOTBETCTEYIONMEI'0 DASHOCT-
HOTO ypasHeHmA. Lia aToro, Kax u B .1 npomejem pasCueHuwe oCracTu
usmeHerns Jarpauxepoll koOpIMHATH of , ¥ ANIPOKCIMMDYeM (yHKIIOHAJ

neficTeuA J.‘McRpeTHHM 0 APOCTPAHCTBY BHPARCHIEM:

$= f L, at
Z_. Z £/ [ L2+ 0 /-f]L——“;"ff)

imO &fﬁ, °() !
BumecTo (2) moxmywmd:

j’(é)[ f m, = cons . | (I5)

(I4)

Kax u B I.< BapuaIMOHHHA IPHMHIMII NPUBOIMT K cUCTeMe ypaBHeHmi Jia-
TpamKa



‘ ‘ (I6)
i= 1,2, .., N-1

Bxommume HeApHHM odpasoM B (I6) mpousBOmHHE 9/& ”‘ 5% on-
pegensored nz (I5), Hoxgcrasits B (I6) [_Jé n3 (I4), HaxommM:

dU;
/W‘-' At 'He& ('Q. -5’-4)-‘-*0

|
é'.-:i) L, }A/-/ (I6 )
Cymmurpyst (I6') mo ¢ ot i 10 L2 momyuaen:
d‘U- LPadt
c;Za:r M z=Z(;; W 'Q) CAdt f iz /e,..g (I7)

Iycre 3aman Jarpamkuan L,g, 3 pume(I4), L - ecTh pememue
cucrens ypesseruii(I5), (I6'). Torua cupaBelyIiB BOKOH COXDAHEHUS

TOJHOH HHepI'ull B BUIE:

-3 -
“ZL:M ‘i%;mf L R Y B R Y (18)

(0 <it< i2 <A/)

JIOKA3BaTEeNECTRO AHAJIOIUYUHO HPEBEISHHOMY B I.<. Halilem ypaBHerme
GaJiaHca BHyTpeHHeit sHEeDIMH: pPACKpHBaA (urypHEHe cKOGKZ B (I8) m

/
BHpagadt M‘_' %‘%" n3 (I6 ), nocJe HeCJOXHHX IpeodpasoBaHmii,

HaXQpaM
3 /D d c
; —-—a—P(/QmU -k V)~-/Od ‘"”'iﬁ‘ ﬁ
(I9)
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rne R, /€
V.= e

SaMeHMM o0JACTDH M3MEHEHUA IIepeMeHHOHR t IICKPEeTHEM Hado—

poM Toqezc[tn} (r=04,...,K) . OdozHaummM f€ U'Jo J 2
~ BHOUEGHHA HTUX BEJMIUH LOPE L= I‘:,L . SaMeHdaA ypapHeH!A (IS),
(I6 ),{(I9) pasHOCTHHMM, IIOJYyIaEM:
h no\é ny2
[(sz) _(/e‘ }_/"’2’7?5 (20)
LT ) () A (63) (21)
_./%""_{:‘"' * R, (’? - K. ):O
@ :
nf-f__ (5’ (6-) (6-) (% (Sv) (22
|me €26 p Sy Y- R, )
Th
/e'ﬂnﬁ/-_ ,€‘.& (6;..) (23)
\ == =7
C'/Z
e n . .
~ =P(ﬁ. 5 E); be€loz/; wz123v5
HemocpencTBeHHO# MPOBEDPKO! MOXHO YOSIMTECA B TOM,4TO YpPABHEHNE
Gasyiauca yiueapHol BHyTpemnedl smeprmm (22), mpu 6: :.-6; = 6} =05
uMeeT cieIywule aJreCpanduecky SKeuBaJeHTHHE (22) dopmu
nﬁ_ ’t'- (6';) ‘ nu_ Ve
m ez, p U -V (22')
‘n ¢ T
&L e c6z) 4 (ﬁ-mi- g.‘z)
-—-{'-_..__._,'.’.__ = /Cg Y IR i~ f
z, e’e Cn (227)

CucTema PasHQCTHHX ypapHenwit (I1) ipm by =0.5, 6;,=0, =
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= be =05 (S — IPOM3BOJEHO) o6namaeT CBOHCTBOM

IIOJIHO KOHCEPBATUBHOCTH, T.e.

& (2 m[CHT) E ) -

[ Ui+ thy )P £
BB JoT S H) R e

nelt

Y
2

lieficrBureseno, ecom (2I) yMHORMTE Ha 1 CJIOXUTE
c (22), To moaywm (24).

II.8. YpapHeHNs NBMKCHWA MACKpeTHOH fuamdeckoit cpemu, ompeie-
JsieMO#l BUNOM Pa3HOCTHOTO JarpanmuaHa L& » MOTYT CHTE: 3AIUCAHH
B I'ammasToHOBOH Hopme.

JdeficTEUTENEHO, BBOUA B DACCMOTPeHHe OCOCUWEeHHHe KOODIIHATH
"y3j0B" g ;. 1 HUX OCOCHmEeHHHE PMIYIBCH )b: = ‘2.,4'4_ , SammueM

T aNVILIE TOHMAH /72 B BUIE g

H==" 24 -L, (25)

é == %/_7./4 (26)
=2 (27)
g‘ 9/5

B Tex ciaydefx, KOTIZ KMHETAYeCKAd SHepPIud TMCKPEeTHOR cpelH
ARAETCA EBaIpaTudHOl $yHKIMeld OT 0GOCmMEHHHX KOODPIMHAT, ypaBHe-

e (27) oCpamaerca B TORNECTBO, a (26) HPUBOIET X TOYHO TARIM

#e muhdepeHIMATEHO-DASHOCTHEM JpaBHeHAM, Kak u (5), (I6).
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§ 4. Bapmamaonnas GopMyMpoBKS IBYXMEPHHX DA3SHOCTHHX
YpapHeH# amradaTndecKoil TURPOIMHAMAKY

B sToM maparpajde, Ha OCHOBAHMW BapUAIIOHHOI'O MPUHIMANA BHBO-
IMTCA cHcTeMa IuhdepeHIMANbHO-PA3HOCTHHX ypaBHEHHH, ammpoKCHMEDY-
onas IBYXMEDHHE YPaBHEHHA ras3ofiHAMIEY B AeKAPTOBHX M IMJIIHIDPH—
JeCKAX KOODHWHATAX. |

MocpeicTBOM 38MEHH NPOM3BONHHX N[O BDeMeHN KOESYHHMA PA3HOC-
TAME, OCYHNECTBIAETCA mepexon OT aaplepeHIHaIEHO-PAR3HOCTHHX ypaB-
gemuft X 5-m nmapaMeTpUYECKOMYy ceMeficTBy DPa3HOCTHHX cxeM. HaxomAarca

YJCJXOBHA KOHCEPBATABHOCTH X NOJHOR KOHCEPBATUBHOCTE DASHOCTHHX
ypaBHeHE#., B 3axiamueR#e BBOJUTCA B PACCMOTpPEHME UCKYCCTBeHHAA
BAIZKOCTE.

OT™METEM, UYTO COOCOC HMBJORGHHA MATEPAAJNA B 3TOM IHaparpafe
AHAJOIMYEH NPMHATOMY B § 3, B CymecTBeHHO H2 HETO OmAPaeTCH.

I.I. Hokpoem HByxmepEyD odmacts G (of, B) , sauATYD
zunxocTed (eM. 1.3, § 2), mawofi~mbo KocoyroasHO#l ceTroif, Avehra-
MM KOTDPOH ABIANTCA YETHPEXYTOJNGFHAKM C HellepeCEeKAmIMMECs CTODOHa-
MM B oTyHIHOMR Or HyJd Iomais. KaxmoMmy y3Jy Tarot ceTKM DOCTABUM
B COOTBETCTEHE Napy HATYDAJISHHX 4HUCe] (z./) {a o1, .N; d..a.{ Mj
O6o3EadrM uepes fa, i M¢;  woopmmATH (¢, d )-ro yBaa, a ye-
pes U o , U, j  ©T0 omopooT —i# <ty —,,L'i‘t/ i J)
Bynem monmpasymeBaTs, 4YTO 5 Ju ) (/ coo'rBeTc'rBym ;.‘#‘
n 3 o B Caydae nenapmom KOOpIMHAT, U :QL Y ,5?' - B
CIy4ae IANEHIDAIECKUX KOODIMHAT.

JATPaHKASH CIVIOHHOH cpellH ITeKapPTOBHX H INMHIDKYESCKAX KOOp—
mmHarax meeT BuA: (oM. (8),§ 2)

oz’//f??g/é) [3(Pevd-efdsap @
Gl )
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4 ypaBHeHKMe HEePASPHBHOCTH IPMHEMAaET CJAeIyliy®R HopMmy:

DS, 1)
P 20 p) =L () 2)

[onaras, 4YTO BeJIINHH Jplﬂf, é}_. BMENT ITOCTOSAHHOE 3HA-
YeHEEe BHYTDM Kaxloll sueilkn ¢ HOMepoM (¢ &d/ ) { (¢ J) - JeBHH HIE-
HUff yroa sueiKy B IPOCTPAHCTBE HHEEKCOB, CM. DHC. ;} s QIIIPOKCHMU-
pyem Jarpansuan (I) u ypaBHeHHS Hepa3pHBHOCTH (R), MUCKpeTHHMMI

10 OPOCTPEHCTRY BHPAMEHIAMI
A/-/ M-t

2 & 2
/L { LY G Yo 3 U"*’e/' Piu T Y,
2 2
+ 2{:!{‘ s th,gy U:'vh' ',;; 0(/1‘/] ﬁd Vd’ 6"’6{
(2)
VF%/ LQJ‘-ﬁQqU,..ccuzyf
TIe ‘QJ - o0pem {(naomanms) Aueii-
K
/72 ; = Macca Aaelixu ("J ) Puc. I,

OtmeTM, YTO PA3HOCTHHI Jarpanxiau (I,) AMIPOKCAMEDYET KC—
xorHoe BHpaxemie (I) ¢ IEepRHM DOPAKKOM TOYHOCTH 110 MWATY HPOCTDaH-
CTBEHHOH CeTu.

TPGGOBaﬁ?e paBeHCTBa Hymo neppoil Bapualpn @yHRHHOHana

S=["
J[ Z%é ot (3)
4
npﬁaonnm K cucTeMe ypaBHeHwMi:
oL
- =0
(}' 9}'.,0, (4)

by

2L,
- =0 (5)
(‘/‘("j) aﬂ‘_‘{{'
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Bxopsume HessBHHEM odpazoM B (4), (D) IpOM3BOmHHE BUIA

-‘—9795,(;' ;
2P 9faq

Y ompeneadoTes u3 (27).
HOJICT&BJIFI.FI B (4),(5) KourkpeTHOe BHpamHUe Z% I’I3_(I,)’ S
JaeMm
Al p Vi p MVeuy _p Oty ﬁa_Jd_,V
o fd = d - - 4
M"d art ’% f"fo( E/J agbd Cot ol wa 6—/ (4)
L, p av: oVz. Wiy _p IVey *
Loy P o¥ey LA LN . —*’&'—— (5)
M’d M 5 9 b.d C'J‘e/ aﬂpd ‘ ’d"/ ‘/uod( ‘d-, aﬂ‘d
L= 1,2, ,A/-i /: 4,2,. M-o
The

/L,,?, dl - HaBJjeHue BHYTDH ffqeﬁmf

Vpasuerusa (4),(5),(47),(5") cupaBefWBH TOJBKO IJIi BEYTDPEH-
HUX TOYeX OONacT#. YpapHemis I TDAHNUHHX TOYEK ONPeNe]AnTcH B
§ 5.

11.2. MpocymmupyeM (4 ) IO MHOKECTBY Y3JIORB c«):(o<iié

.ﬁ&é(f/.b&/\/; 0<J'4£J$J24M) . Hoaryyum

& L v aViy, oV , AV
M S-S5 p Ve Vg, Tk }
i=d ‘f,JJ-I % g “d Qﬁﬂf aﬁ-ﬂJ ﬁﬁd# 8}-L d”

'Cedf
SR, [t D Ty p [P Y

e +
J: 4 / AL 70/ afc.fc{ aﬁ.,d,w 42 faz ﬁ‘ﬁff{.‘*f

le-1

V. -1 QV =1 IVije , Vi ]}

. Z p ) y 2 + +
i=d1 {"J4- 9};;0& Qﬁ-ﬂ'(/?’ ’/2 65? 954114,(]2

9 %f—-/, 2 i 4 }D 9 Wg-»/, /2 + J %24#'2 / J Vz if=1

+ 5.44?-1 P R s A - Ty
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AmasornuHHil pesyAbpTaT ImoJNyYaeTca U Ipud cymMmposaHmm (5).

Ecmt BHpagemue,oTosmee B GUTYDPHHX cKolkax B (6) pasHO HyJm,
TO JIeBaA UACTH paBeHCTBa (6) CymeT OpeiCTaBJATE 00C0i mpupamcHme
KOITYECTBa IBAREHUA IJS Y3J0B, HpAHANJIERAIMY K MHOEECTBY &) , B
Hanpapaenm § .

paBag yacTes (6) BHpaxaeT CyMMapHHH VMOYJIBEC BHENHNX CHI NaB-
JIeHH [, It ACTByOWUIX Ha TpaHAy ol6iacTi ) .

U3 mocnerHmx 3aMeyaHuil cyaenyer:

Ins roro, uTOOH ypapHemme (4) Owio komcepsaTmpEo (2], (T.e.
UTOCH H3MEHEHWE KOMMYECTBA [IBMEKEHUA JOOOI0 MHOKECTBZ Y3JOB G B
HanupapJie v _f DPABHAJNOCH MMITYJILECY BHENHEX CHJI) HEOGXONMMO M
HOCTATOYHO, 4YTOC BHIOJNHAMMCE DaBEHCTBA:

2V, ey, Ve L AVid o

0¥, .
!
I KOHCEPBATUBHOCTE ypasHeHUA (5 ), COOTBeTCTBEHHO, HEOOXOIHMO

I JOCTATOYHO BHIIOJHEHUA CHCTEMH DABSHCTB:

2\/" [. gvs' l. + g%#. +- 9%.‘. = O (8)
S J Mo, J ' Jitd, 14 af‘ Lt
TaxmM 00pasoMm, BONPOC O KOHCEPBATHBHOCTE IUHAMAYECKMX YpaBHEHWHR
B PA3HHX CICTEMAaX KOOpMZHAT CBeJICA K BOIPOCY O CrOicTBax o0meMa

AYeex B STUX KOODIEHATAX, T.€. K WICTO TEOMETPHISCKOMY BOIPOCY.

!
1.3. IycTs 3a1aH Jarpamsnan Lf!_v B Hopme (I ), = %L;;'

'@%% - ©CTH_pelIeHYs CHCTEMH ypaBHeHuit 2),(4",(5”). Torma cnpa-

BeIUMB 3aKOH COXDAHEHNsS HOOJHOH SHepIv: B BHIE:




;%eﬂ/ (U+U)L%:_J d]é[“_ ( 7

ofJ

an- U’ 9 V - ! a vf-l )
:.f u 1 +
Bﬂ‘, 'y af""dﬁ ,dff 3 e gt ez (afzz(/ y

*Q_Y&?,L 78 +(9V ] & #1’— +9V =1
9.;5! o ‘2’J a,jaaz/q ’J'H) éx U[ rd"’ Z/J{ 9(/“ i1 Z[’C{.z"_

+9%¢‘f-faI + 9v 9 Vet ( r9V ‘2 2/- 4
Q.Eif,J-f oy aﬂw 2 “’J "d 2\ af; Lyf? ‘?/z 9 j'(o i2
A7 Viye .
T E-ALIE: 8 Vites je-1t
3 2 Y s gty 4
i”d"" LT }j E"’zf“ ary u"‘z/ ’
8%1-4 jA- 1 3%14”{2 9\/54_
+ TJI;g:'i U;J,J-f) + }‘2{-’6{‘2 aj-'{ 2 Z(g»fg‘z + Sj.t‘:_,:jg “"{9’2> + ©
C?Vi' 2 3-V¢e i2 C’J?Vz 1-4 QV -4
"Z'Jz f%/? a’dz y "zt/) ‘zd{’( i ot %zd: 3‘/‘42931r 4 “?)
(O<i sl €C2<N; O < 14J<J2<M)

[lo amamorum ¢ OJHOME DHEM CJIytIaeM paCCMOTpPIM BHDaXeHNE
~ :.2-4 (2-1

"2 '
‘-"J‘J’[—#[ J?, cHd# :,(ﬂ ﬂ‘f’ '/]“? zﬂ'd.{'f ' (IO)
4ﬂ4 f"] mnf 6 f&’j

Hocxomxy L HE 38BHCHAT SABHO OT BPEMEHHM, MMEEM;

dza QL' + 9 _L p QZ * o
At g,%,{ di j’ & qu(,ﬂ 4 /uc,g} (11)

Bupagad Iii_BHYTPEHHMX TOWEK OGJacT# ) IDOMSBOLHHE
aL’ 9/-' n3 (4),(5), moxyumm

f', bd



%f}zz«%xfgé( %f) d(aL w)f"

oL ¢ , 3L QL v oL
122,02 fJiQ+aiJ§H+@ﬂ 0 qﬂcwf‘af

(1I2)

31ech BTODaAA cyMMa depeTcg no rpaanHHM TOUKaM odﬂaCTn
Yvuozum ypasuemme (4 ) Ha jf , a (b ) - Ha ‘/u ., UpOCYMMIDY-
eM [oJyuYeHHHe BHpA®EeHUs [0 BoeM TPAHNYHEM TOYKAM U Hpndasnm K 1mpa-

Boffi vactm (I2).
aL . 3L . oL . AL
95" 9%, 9}4 Y9}

HOGHO TOMy, Kax 9To mesagocsk B II.I, mocre 650TB@TOTBymmMX’éﬂredpa-

PacxpHBaA 34aTeM OPOM3BOIHHE y IIO—
WYeCKHX Mpeodpasopaunii, upuxommm x Hopmyne (9).
1.4, Hajimem ypapHerwme, OINICHBawulee W3MEHeHNE yHeJLHOR BHYyT-
peHHelt oHepIvV €°d
PacxpoeMm urypHue ckoGkw B Jesoit yactu dopmyim (9), u mom-
CTaBHM BME CTO /V%d.éf 7 ﬂ4%/Jﬂi%J- UX BHpARCHAS W3 ) &
(5 ). Hocye TpOMO3IKUX, HO HECJIORHEX ajarefpaudyeCKIX IpeodpasoBa~

Huit, IOJIy4YaeM:

”?’J C#f {aftf ? aﬁf-y%*?{ j:ffo(#{%ﬁd.” 9}& +1

V., %A IV 9}/ AV
P Y iy PR Uy L =D LY (13)
“ £y ' A i dit
aﬂ‘d C{ aju‘“’d ﬂuJ-H C{ a‘/ur,{{ﬁ Y '(/

wm, 4To TO Re Camoe

A&, ; 4 do.
CCiiop - L, APy )
At e/ﬂf ot (13")

Ypapuenue (I3) moxasHBaeT, YTO U3MeHEHNe yMearHO# BHyTpeHHe# SHep-
I AYeeR TMPONCXOMXT alBacaTUYeCky, OTKYIA CIeNyeT NpHHIMIUAJNLHAL
HEBOSMOXROCTL (6e3 BBEIeHMA MCKYCOTBEHHOM BA3KOCTR) IPHGXEHHOTO



A
OIMCAHUA CHCTEMOIt (2),(53),(4'),(13) TeyeHnit ¢ yHApHHMA BOJHAMA,
[IOCKOJIBKY IBUXKEHME YHAPHOK BOJHH MIOJKHO CONMPOBOXIATECH M3MEHEHHMEM
DHTDOMAHY .

[1.5. Ibomanrs DpOM3BOJBHOI'C BHIYKJIOTO YETHPEXYTOJBHUKA Ha HJOC-
xoct (X,Y) momeT OHTH OpelcTABNCHA B BHIE CYMMH miomaiell Kaxoi-
JHOO NapH TPEYTOJABHMKOB, HA KOTODHE YETHPEXYTONBHMK MOXET OHTD
pa3dnt, Haxomd miomamy TPEYTOJBHMKOB 10 U3BECTHHM PopMylaMm aHasw-—

C oy
IMuecKoff TeoMeTDHH, TOJyYaeM: byt Sk

A ~ mpexmcraBnemue (puc.2)

“d L4
Puc.2. /

A\/‘,J S@ +5@ 2 [ “{J (?,,‘u,(jw—ya,d'-ﬂ) *
' xf:f -’U-H(é%,df*: g é-f-f,d') +‘x“:d'+f (% *f, /'* g 4'#,/},)] 4; [‘;j £+@,‘ (%_ ;J."i = ;7%, C/) ¥

(I4)

# i (G Horr ) Fey Yoy ¥ )] eyitty

B - mpexmcrasnernve (puc.3) ;

o,
. i /
svd [ “"’/d %ﬁf"’,{*?}i«f) 43‘2‘1‘/‘14 (%'J Pre.3.

..Z{aw,o/) +, J ( ;/‘-,,,d'-yzﬁ, d',,,)]ff: [JC?H,(/;, ( g’ gt ;" %5'0")+
"yt (B e +‘73,€,r(g/ﬁ4,4,., K& J”)]

TIe TP 7P A — 110 COOTBE TCTB
5@ , S > 3@ , R @ iz Niv Y 10—
X TPEYT'OJNBHUKOB. '

(14’

IIpn nepexome kK xoopiymHaTam ( f@,,;? ) YETHDEeXYTOJBHUKI IIpeBDa—
fanTcAd B TODHcYETHPEXYT'OJIBHEM cedeHuneM. CoIVIacHO M3BecTHOH Teope-
e WHTETPAJBHOTO ncwmcserma (Teopeme FDIBXeHA) oCBeM TeJa, OMICH-

3aeMoro IocKoft furypo#t mpm ee BpameH OKOJIO OCW, Jexaie! B LIOC—

(OCTH 3TON QMIYDH ¥ He nepecexanmmeil ee, DPABSH NPOM3BEICHMI0 ILIOMAIA
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$UIYPH HA IUDIHY OKPYXHOCTM, ONICHBAEMOM IpM BpPAlCHAM IeHTPOM TA~

XeCTH 5TOH MiIomami.
llpn HODMMPOBKe Ha OJJH Dar¥aH, BMECTC IJMHH OKDYXHOCTH cle—~
ryeT Opath pamiyc. C y49eToM NOCHETNHETO 3aMedaHus, IOJIydaeM

A - npencranienve (puc.2)

2 0 TP ‘ TP _
A‘/:.d 3 (£5¢%/+ ufd# ‘,/’f’)s ulaf +/Q’~'U('*"+ /QLJ)S@ -

-4
=3 (’Q&HIJ"/Q[-H‘J g,o(f-f)é’ ca‘f{j J:r/ ‘2/.,) “at N ”V—)f- "JH

¥ (’E;'HH' *"J’j ”;'J t:,(,"ﬁ )'{[ dﬁd Cdﬂ x-"-,af) * E‘.,pl‘*f,{(IS)

X ("82"/ ‘z(:'!"/,d‘)?" /%(:f({’(f‘:wf’cfl "zf:',d.-y"f)j
B-npenorasiaenne (puc.3)

6~ 5 (/e"*’fo" Moo R )Sco *F (Revs o Rejur T R )%

= _‘% (le‘*”('o’. 7 ’Qd',c/}d,q ,(/)c" f,'fly uf/ﬁ ) zwa(ﬁ -‘-ﬂ 6/)

4 -
” ‘J( ‘*’(J ‘-’”10/"‘&]#3 ()ec'v'/;d'ﬂf /84‘,d'+f+ R".fcf)cg_l £¢'+ J,(/‘H ¥

(z JJ"'I* “6/) )ecc/s*'f cd 6+/d1l—!) BCC/ ( "Id*/ f 1} I5 )

O4eRIIHO, YTO AV:J £Vc{ - Vé, . , ¥ 9TO IPOM3BOI~
HHe OT npercramiaeEnii A W b mo KoopmuHaTaM y3J0B DABHH MERLY COGOR:.
B rasrHeimeMm, OpH pPaCIMCHBAHUM NPOMSBONHHX B ypasHemmax (4 ’),(5’ )
dyZeM BHOUpATh TO NPENCTABJEHUE, KOTOpOe JaeT MeHee I'DOMO3JIKUE
O DMy JILL.

1.6, Hcerenyem cpoiicTBa cmcTeMH yparuemmit (4 ’), (5') B mexap-

TOBHX KOOpInHaTax. llogcTasidf BMECTO ‘/; * OHO 13 npexcrapieHuit

d
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(14), (I4 ) nonymm
EM:; S B (Y o Gowr) + R 20 ooy~ Yiui) *

(18)
'f' '/ (3{ Coft niz—/,/') * ’[51/‘-/ ( 5{3#,0{ = g g, d‘~-f)-‘= Q.
al:;
ZM/ art - ¢ j (x}.dm £~ Zix /) - @-/,d' (x;-fa,-“x ‘ 6;‘7‘/) — )

gt (O, =2 y) = P G

Ypasuenuss (I8), (I9) xoucepsaTuBHH. leficTBUTENRHO, HEHOCPEICTBEH-

HHM BHIMCJCHMEM MOXHO yOeIuTEHCA B TOM, 4TO

aA\/(',(/ 4 & &,0( + 94 %,4. + 9/‘} v&}t - 0
993‘:4/ 9x L'HJ 9‘2%”‘5.‘” Q‘xi,d}«f

QAV( + QAV£ 4 9 Vm’ £ QAV[ O
32 8%,#,(/' a%n,dﬁ 9(%/ ¢ g+t

gro corviacHo (7),(8) u o3HaYaeT KOHCEPBATHBHOCTE.
!
Toneranmas s (4'),(5') Buecto \'Z, y KaKyo-J160 13 HOpMyJ
(I5), (I5 ), nmosydaem mrHAMAYeCKUE yPaBHeHNs B IDUMHIpHYeckoR ci-

creMe Koop,u;rmaT (K,2):

‘:J C{/tz [6 H’c{ a:,ﬂ;'ﬁ "/) “Uﬁ/ ;,./J) S@]

7P
[6 (/e / (,/t{ ({)(4/(/ ;,6{-!4) Lg 7+

R0)
+,D_/W[6f(,€ +r€ )(4/., (,-/) S

é/-'f[‘i(,»f ""ﬁ ) #’5/ "(/_, ] 4,
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d% 1 \
M#’ ax: “’i ¢ Koy Kifu? ) (Rijo=eaj -

~ 4
Eoj 8B Ry ) (Riyy R )

i * R .
”@.fb,;;a;(feﬁ}d-r ity £ )( K, it s, Rea,)

" ‘/ -y (’Q ir-fg' "'e(:(/)(fg;',ufdf “B(:’d‘-l =C
P P 73
snecy S o ;S S@/ / ‘9@ - IOWAT COOTBETCTBY~

oIEX puc. 4 TPeyTOJBHUKOB.

Ypasremue (2]) HOHCEDBATHBHO,

JeficTBUTEIEHO, MOXHO IIPOBEPMTD,dTO:

c;A V : 4 O V'-:i- 4 aA‘/’P p Fa j/&t¢ =0
a"z‘d az y Qd‘gayﬂ a eﬂl-ﬂ
oTkynma B cuay (7), (8), i cJelyeT KOHCeDPBATHBHOCTD.,
loncTannaa B ypaBHeHue (6) 'QL, j BMeCTO f J , ¥ 3amMeHad ‘%

Ralcm—mdo ns Bpra}KeHMﬂ (15),(15"), TOJIydaem:

2,
é 446«‘% éj; [(fm,(/ /e;(/af)[wr B 4(/)+(22)
a7 i

( i E‘/) (Z: P w ) VMIyZILC BHEUIX CHJl
OTMe T .&, 4To Z [( ,(/,‘,)é’ﬂ » ,,’/) /W . 'QXE’{/H d,ﬂ,)
- TLJIOHATD qubmexyI'OJILHm{a c Bepumnam (LHJ), /Hfo,,, 7,)(&«/,;7)(&,4,)
I.7. SamexmyM.o0nacTs USMEHelms [epeMeHHO f Jmcnpe'rnww Ha-—

~ Ps
6opoM TOUEK t.rz (’3=0,.‘4,_.£/ BeJMIInHHZ/ 6{ f ;‘
/,/ 0/
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dy:n;em OTHOCHTEL K MOMEHTY BpEMeHm L n- o 3AMEHAA B YDaBHEHIAX (4 )y

(5 ) nponsBomme mo t DasHOCTAMYA, M YDITHBasA ypaBHEHA:A Hepas—

PHBHOCTH (2) 1 YPaBHEHWUS COCTOAHMA, MOJNYyYAEM 3aMKHYTYD S5-u napa-
MeTpmecxylo cmwemy paBHOCTHHIX YPaBHeHit;

0™ Gz )

_...OL*‘;/&D 57V /_)QV. -_.VL!,DO"VO

AR 9Fcy ot ey 955(23)

(GE) (2 )
Ui p UL p . SV I OVegs

My ™55 ausy iz by oy oy ey T 9Fs, T (20)
et e 6) ) s VS ®) &) 2y &),
m;v,-@:é«m@ JV Zét,)g;‘d”’ *a;,V,,,d“w ’a}g”ﬁt, et
U s, aV“”" ) 4 3V Y, SYF )
afw Mb’ﬁ J“ WU:HJH af, A 9/'(4” “Y*
¢ 61"1 Lﬂar
(26)

55 Vi =
et oo
k7. Z’_‘fa,,g . u,,f) (27)
Jﬁ,,c,___,ﬂ éof = b;) (28)
3mecs Ty« 2, - P - A, «;5"‘) beel04]. k-,

Hel'IOCpe,I[CTBeHHOﬁ nporsepmﬁ MOZHO yOEIMTBECA B TOM, 49TO YPABHEHUE
Gazatca ynelsHOl BHyTpewHelt sHeprumm (25), mpm 6;26,=6c=0.5
IMEST Coelynlpe aireCpalvecKy SKBUBaieHTHHe (25) Hopm:

"ff" /
Sjzeeg .- pS¥ V- ViT

~+~_,4_ L
g (25)
é‘.”.* —-& .. (‘5") { Pf' —_

_“é.,_,...__ta?{d = /} ;_
T "J S?,, (257)

B neraprosux xoopmHaTax ypaBHEHKH (23)(24) KOHCEDBATHUBHH. B Ipi-
JITHIPUYECKUX ~ KOODIMHATAX KOHCepPBATHEBHO TOJIBKO~TONBKO YpaBHEHUe
(24).
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_ Cucrema pasHocTHHX ypasmemmit (23)-(28) mpm §y=0< ; 0220 3

=6c=0.5 ( 6s ~ NIPON3BOJEHH) oCJafiaeT cBOHCTBOM HTOJHOM

KOHCEPBaTHBHOCTIA, T.C.

£ {52, [ (g ) ) ]é’f o ()

!

i=if

42¢1

= BVC ) 59-3‘)1L QV:[(? )uco.s) +

QVM @s) ,
d({‘f/ aj“'fg “{J af“ 1/ ‘fy aﬁ('ﬁ L'{,d'ﬂ'
) (62)
+ Vs q)szw] pm QV (05), V,,z'? y.cas) ez ufvﬂ S

aﬂ*‘d” 0’” “4y Qﬁzy u:'z,d gﬂazdl 01/ ajt.zdﬂ deﬁ

(os & 66') ay' (o.S‘) 3]/'( (a:)
__gi- u
9]“;2 2 ‘chﬂ] Z{ Sjet B‘f"o‘f ¢ ‘C/’ 26

2 (6z)
Ve 09 4 Vel 10 00], IS o0, g P e,

) I U+
afu,z rift QJ"{“J,J{ gt) o LIege i aja,_d "

(63) ;)
+€9 |2 2 u.(:’-éz (oé“)]} f s) [d V,_',, 4 et Z’(.(0..-5‘) .
aféﬁﬁ'z ‘o ’0/ 3 oﬁd'z LH ”“fJf’ afr-fd‘f “;C/‘f

. (57) (6:)

—-——.zdf—-a Vot jteg g () 7 (60 T3V i 109 V... ).

e X oo g Co.s]

R ﬁ ]
CO-)

("'5) iq. (0.s)
H-{dzf 4{(/2 W U:4J2

QVZ (as_') (? Valtz (o.5)
’JZ [ CZ /2 !.20/2 atfl(.zéfz U:?JZ (2-9)








































































