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MakcPMaJBHHA NODANOK NPOM3BOIHHX OT MCKOMHX (JiyHEURH,
BXOIAIMX B NAHHOE YDABHEHME CHCTEMH, HABHBAETCH ITOPANKOM 3TOTO
YyPaBHEHHA.

B cucTeMe ypaBHeHME BOBCE HET HEOGXOIEMOGTH, YTOGH WHCIO
ypaBHeHBE /W WHCNO HEW3BECTHHX QyHKHME A, GHWIM paBHN wm
9TOCH LOPAROK BCex ypakBHeHnil namEofi cucTemH GHII OIME ¥ TOT Xe.

Ypapuenne (I), morna BXONsuMe B €ro JEBYH YACTh BEIMIHHH
ABIAOTCA KOMILIEKCHHMM ¥ IIOX _%i npy %, =k;g*Z21HOHHMaeTCH
£(Z -2 5? /) , OYEBUIHO, paB;OCHHLHO CHCTEME YpaBHeHuH,
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§ 2. YpaBHeHES B YACTHHX HPOHSBONHHX KAK YDABHOHUS

Jlinepa~Jlarpauxa 1A BADHANMOHHHX 3a5ady.

fBNeHNs, NPOTEKARNWe B CIVIOWHHX CPeNax H NMOJAX M H3yyae-
MHE ®» (M3UKe, eCTEeCTBOBHAHWM U TEXHHKE, KAK [IPABMIO, MaTeMaTi-
9ECKH MOIEJMDYNTCA B TEPMWHAX YpaBHEeHE! B YACTHHX NpPOM3BORHHX.
OTH YpaBHEHAA TNPenCTaBlIaoT codolt nuidepeHrmaibEyD 3aMuCh 3aROH06
COXPaHeHMs, NPUCYMHX H3IYIYAEMHM FRICHIAM.
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Korma 7 =0, (#] ; ~{ omepaTop Beabrpamm CoB-
namaer ¢ omepaTopoM Jamnaca, KOTODOro B JEKAPTOBHX ODTOTOHAIB—
HHX ROODIWHATAX OYEBHNHO MOKHO 3aIACATh emé B BUJE A=a4‘2»'6gm0’ .
OCTAHOBEMCH IONPOCHO HA HEKOTODHX IPAMEDAX MOJEJMDOBAHHSN

B3yJaeMix fBIeHuil ¢ moMOuBK ypaBHeHME B YACTHHX HPOABBOIHHX.

§ 3. KoseGarns MeMOpaHH.

Memopano#i Ha3HBAETCH yUPyras MaTepHaibHadg IOBEPXHOCTE,
xoTopasd B MOJOXEHWE LOKOS HMeeT (opMy mrockro# odxacTn G
1 HOTeHNEAIbEsA SHEPTMA KOTCpoR B mpomecce RoJeGaHus NpOIop—
[EOHAJBHE IPHPAMCHAD €€ TNJIOMAaIH. YOpyrocTh MEMODAHH BHpaXAET-
¢s B TOM, 4TO KOT'FA MIHOBEHEO IpeKpamaeTcs BHCHHCE sBosuelcTBERE,
BHBOIAMEE €8 M3 IOJOESHWA HOKOS, OHA B Te4CHHE ONIPEHEIEEHOI'O
BpeMeHH COBeplaeT KoxedaTeNbHoe IBHECHHUE.

8a CHCTEMy OTCYSTA NpEMEM CUCTEMy XeKapTOBHX OpTOIOHAIE-
HHX KoopI@HAT <L, g ! m coorBercTpymmee eff eBRIHIOBO HPO-—
CTPAHCTBO COOSHAYMM €EDPE3 £ .+ . llpemmonozmM, 4TO OGNACTE G
JGXAT B IUIOCKOCTX NEPEMOHHEX % , ¥, ¥ DpOrad MeMOpaHH
2 (%, 4 Z) , T.c. BEDIMKANBHO@ OMENEEEE TOIKH z4) € &, -
HOCTATOYHO THAAIKAA @ma. KoxeGannsg MeMODaHH OyleM CYMTaTh

MaJHME B TOM CMECHAe, 4YTO IpH BHYHCJICHHUAX MOXHO npeHedpeYd

cremenmvmu semamH % , 94 , £% BHIEe BTOpOH.
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PapercTBo (6) OTHOCHTENHHO Z f’-z,'azzy IpexcTapiaeT codol

sgHefiHOe ypaBHEHEE B TACTHHX HPOMSBONHHX BTOPOrO IODANKA.
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HOCSHerc Ha3BaH@e MHTEerpajga JImpuxJe.

Ilpn COOT-BBTCTBMGM noxcope nacmTada mHTerpan Impuxie
_,Qfaysupamaew no'.rennna.nbm SHEPTED MeMOpaHH B IOJOXKECHHM DAB-
HOBECHA ¢ NpPOTHOOM 2'((2'@#/.

§ 4. PacnpocTpaHeB#e TeIJa,
[Ipoltece pacupoCTpaHeHHd Tella B cpexe, 3anoJHeEHoR Mmacco#

¢ mroTHocThlo 2 1upm yEexbHo#t Temnodmkoctr € m xosdfwmu-
eHTE TeILIONPOBOTHOCTH k , MATEMATHYECKE MOXKHO MOIEJHMDOBATH
caremyoueM odpasom. HycTs (% Z‘/ ~ TeMuIepaTypa CperH B TO4-
Xe < B MOMEHT BPEMEHH Z ¢ D - OpO¥3BOJALHAA OGNacTh

cpenH, comlepxamas Touky L . (CO3HaYMM Yepes S TpaHMLy @



4

Fomt 47 n Y - snement mromanm 5’ ¥ BHemHAZ HOpMATH K
S, To mpu TPeGOBAHWA NOCTATOWHOH IJANKOCTH QYHKIRH 2 2)
KOINTECTBO Temia (& , mocTymAKmEe B D Tepes S 3a mpome-

xyror spemern ( Z, fz) B cmiay saxoHa Oypbe, Haérca fopMynoRk

Q = /a/zjk_zafa

Tag Kax B peayJILTa're HOCTYILIEHAS TELIg ({ npmpamesme
TeMIepaTypH PaBHO Zz(.z‘ Z+d! )— 20X z‘)_-,— /4 dZ TO

Q = a!z‘ / cp X A7
: f,
TIe a/?“ - BJEMEHT OOBEMA.

CaenoBaTeabHo
S a/z‘/% oL 4 = /a/f/c;ozz, a7 (8)
7

[[pn TpENNONORSENE, UTO BEJUTMHH K , £, A HOCTOSHHN,

paBeHCTBO (8) MOKHO Nlepenucard B BANE

L
é{_dfﬁ/g 9/5“0/0/‘”/” S
[IOCKOJBKY B CHIYy QOPMYJH I‘aycca—Oc:Tporpa.uczcoro
J Fﬁd{:/c{/'rﬁ—c{‘?
~ %

EMeEeT MeCTO TOXRINECTEO

J U off = / /’“i u PAS /MV/MZ/M

3 (9) no.nyqaem

C/z”a/f/ (c,ozz, #ax ) = 0

rne Bemopm{ﬁ m@epemmm oneparop é;n:za’ ¥ CKAJAApHHE
nrdHepeHIMAIEHHE ONePATOPH Ar a//%fimaé-d gepyres



0 IPOCTPAHCTBEHHHM NEpeMeHHEM <Ly, X Ty .
Orcoza B BERY TOT'O, UYTO [IPOMEXYTOK BPEMEHH <) ZL) i

0GIaCTE 9, IPOX3BOJLHH, 3aKJINIaeM, UTO

2L
MM
7y P& _ Y =
@ 77 4 & (I0)
rie at- £
cp

Des orpaHUYeHEs OCHHOCTH, OYEBHIHO, U HA 3TOT pa3 MOKHO

cuuraTh, uro (2 =2 u 3anMcarh ypasueHme (I0) B Bume

S _ Ay = O
XA . (II)

YpaprHenme (II} HocuT Ha3BAHNE YDABHEHUS TEILUIONDOBONHOCTH,

§ 5. YpaBHeHus JuHeliHO TeOpHH YUIDYPOCTH.

[lpn M3y9YEHUM CILTOWMHON cpena pasJauganT ABa BUUa CMI, Nel-
CTBYOIMX B cpeme, — OCBEMHHE ¥ DOBEDXHOCTHHE. BHIEJMM MHCJIEHHO
B CIIOWHOA Cpeme TpPORM3BOABEEE o0wéM 7 ¢ rpammek & .
O6LEMHEEE CUJIH NefiCTEYHnT B Kamnoi royxe T (HampuMep, cuJa
TAXECTH), & HOBePXHOCTEHe CHJH ~ B Kakmol Touxke & (HampumMep,
napyeHve). ST NOCHeNHMe NPeNCTABIANT CoC0of CHH B3aUMOmEHCT-
BYA MEXEIY YACTAMM CPEIH, JIeRAuWMI COOTBETCTBEHHO BHYTDH M
pHe & ., llpu HAJMYMHE NOBEPXHOCTHHX CHJI, He3aBMCHMO OT TOTO,
npeCHBaeT J# cpelad B COCTOAHMM NOKOA WA NBUXSHMA, TOBOPAT,
W70 OH4 HAXONWTCA B HAIDSKEHHOM COCTOSHEW. I[0TOMy BTH CHJIH
HOCAT HA3BaHWe Hanpﬂmeﬁnﬁ B yeuami.

06pémHasa cuaa Q , UPAIOREHHAA B TOUKE 9(1; 5 2)e T

npefcTariaeT cofofl BEKTOpP,¥ OH W3BECTEH, €CJHH H3BECTHH EI'0



TpU cocTamigomue ( IPOSKIMM HA KOOPIWHATHHX OCAX, B HaleM
oIyuAe IEKAPTOBHX OpTOTOHanBHNX) XY, Z.

- Cuyla HanpAReHUs ¥ B gammoii TouKe ﬁ(a;ézf) €&
3aBUCHT HE TOJBKO OT TOUKH F , HO ¥ OT ODWEHTAIWE INEMEHTA
IIOmany [OBEPXHOCTA &' | orHecewHol#f X 3Toit Touke, M OHa Oy-
IeT HAM M3BECTHA, €CAE OyIeM SHATh: &) OpMEHTamyy TpPeX IpoCT-
PAHCTBEHHHX 3JIEMEHTOB /6,},, 0/6}4 0% B TOYKE P , HODMAJH KO-
TOPHX /}/1% , Y3 He XOMILIaHapHH, U O) HanpaweHus, HedCTBYD-
mMe Ha KakIoM M3 STHX 3JEMeHTOB. B KavecTse 1)/, /z/ VZ IpH-
MeM OpTH oceft koopmumar L 7 Z ¢ NOBEPXHOCTHHMM B3JEMEHTAMHU
0/6_;,/?} & . Kamgoe W3 HampsaxeHuid, NeficTBymuzX Ha Ay, d«g}/ k3
EMeeT 10 TpY KOMIOHEHTH, KOTOPHE IPEHATO OCO3HA4YAT: COOTBETCTEE!
HO 4Yepes ."'//ﬁ /t;f, /{/z),d/,t J;/ ff), /Z,L 2;;, .ZE).

B3yaHue %TUX INeBATH BEJMUMH [OJHOCTHI0 OlpeneJiieT HanpaReHue ¥
neficTBywmee B TOYKE FPre . JoxasHBaeTCa,9T0 OHM COCTABRIANT
KOMIIOHEHTH TEH30pa BTOPOI'0 pPaHra, HOCANEero HaszBaHWe TEeH30pa
HaNDAKSHRA.

HarnpskeHHOe COCTOAHME B CIUIOWHOA Cpele BOSHUKAGT B pe-
3yAbTATE BHEWAEro BO3NEHCTBUs, W3MEEAKMErO DAcCTOARUE. MERLY
ee TOURAMM, T.€., KOTIa Cpela HIoIBepEeHa medopwaimm. Cpexa,
KOTOpasd OKasHBAEeT CONDOTHBIEHWE BHEUHeMy BO3NeficTBUD, Aedop-
MEpyeTcs B IpPOLECCe 3TOr0 BosHe#dcTBHA, HO NOCAE €r0 NOCTEeNeH-
HOr'O TpPEKpaleHnAs OH& MOCTeNEeHHO BO3Bpalla€TCA K NepBOHAYAIb-
HOMY COCTOSHMD, HA3HBAETCA TBEPINM YIDYIMM TEJIOM. B pesyxabrare
MIHOBEHHOT'O NpEKpalleHus BHEWHero BO3HeHACTBAA TBEPROE YUpPYyToe
resqo (HampuMep, MeMOpaHa, CTpyHa @ T.H.) B TedYeHMe onpeneleH-
HOPO IDOMEXYTKA BpeMeHu CyHeT HpoIoJXaTh KoJeCaTeNbHHe LBA-

XeHHnA.



Eeym Touka P YUpYTOro TeJaa D nocae InefopMaiME 3aHA-

maer mooxemme G , To Bexrop S = X (%, 4 4) nasuBaercs
BEKTODOM CMElgHHS, & CKAJLADHHE BeJHMUMHH &, %, %, - KOMIO-

HEHTaM¥ CMemeHHd.
BeauyudaHH f.z.z/ ffza-;; fze/ Cje-z} f:y;/ @2/ C%,r} F;y) fpae
olIpeneJeHHHe opMyJaMyt
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HA3HBANTCA KOMIOHEHTaM® fnedopMmanuu.

Ing TOTO, YTOOH GHJIO BO3MOXHO ONDEnENuTh QyHKUME &, 4.
Z H3 cucrem (I2) KOMIIOHeHTH nedopMAIM¥ HOJKHH OHTH CBA3AHH
MEXIy COGO# mecThi paBeHCTBAMM, HOCAUMMY HA3BaHWE YCJOBMH
copmecTrMocTH CeH-BeHaHa.

Yupyroe TeJO HASHBAETCA W3OTPONHHM, €CJH¥ ero CBOACTBa
10 BCEM HANpaBIGHASM OIVHAKOBH, Hnke pevyb OyZeT MITH TOJBKO
00 HM3OTDONHHX YUDYTHX TeJaxX.

Cuuras HeQOPMAIME MAJHMA, T.e. NpeHesperad CTemeHAM:
BENWUMH %, Xz iﬁ; %; BHIle BTOPOrO, W MIHODHDYA XECTKDE CMele-—
HYEe YOpYyroro Texa D xex eIEHOT'O LIeJOro, 3& 3Heprun rgedop-
Mallun /_Q B JuHeilHO# Teopus YUPYOCTH C ONpelNeAeHHOE IpueM-

JeMo# TOUHOCTRO MOXHO IIPDHHATHL BHDAREHHE

2 2
/;! = f_b /ﬁi_//a/xrk)fszkpz‘zj_/a/x%@@ -
rae IudpepeHIMaIbEEe ONEPATOPH i g rol depyrca IO YpocT-
paHCTBeHHHM NepeMeHHEM 2, 7Z  , & £ u #2 - Buomme ofIpe-
IeJBHENE MOCTOAHHHE, XapaKTepHHe s IawHo# ymupyro#f cpem,
opnugn £ 20, 2L,

0603HAYUM COOTBETCTBEHHO Yepes f; ¥ A KHHETHIECKY®

/0



/7

SHEPTRD YUPyIroro 'reJja L 7 padoTy, BHIIOJHEHHY®L O0REMHOE CH-

a0k © B nponecce mefopMarEy

2
£ o= L PCE) oz iy a2
A ya ‘[D ot / (14)

g = ‘/’ D Hx&yaE
0

2 2 V2 2
rze _0'25/)__ /é’fj# ou; /azz, Doy = X#w, # Yo, + 7ty
2t ot/ " (ZE/ T(GES 7

B cwry nppHIpIa I'aMEXBTOHA BEKTOD cmemennﬂ'u'moqex YOpy~

(1I5)

roro Tema £) , HAXOLAIETOCH B HANPAKEHHOM COCTOSHEH, IasT CTa-

IIMOHapHOE 3Ha4YeHNe YHTerpaiy |

of
Fre)=) (L ~F—A) d?
% (16}
Ha ocrHopammm (I3), (I4), (I5) Jnerxo BHXETH, UTO YPaBHEHHAM
Bﬁnepa—ﬂarpanxa I fyHkimoHana (I6) MORHO IDHIATD BHI
P 2 ar*?- ~ & (qgu + 2% ézxmz/a’/rz)—gzb:o (17
BexropHoe paBeHcTBO (17) npencraminseT codolt omcreMy ypap-
HeHuil B YACTHHX NPOM3BONHHX JMHEHHOR TeopW¥ yUpPYyTOCTH, 3alUCAH-
HY® B KOMIOHEHTAaX CMelleHuA

B odo3HageHnax

A = ;fi?g , SMH=F

CHCTEMY (I?) OGHUHO B3AIHMCHBAKT B BUIE
- du - C1+4) grad’adev- ¢ —
Korna yupyroe TeJO HAXONUTCA B CTATAYECKOM (B DaBHOBECHOM)
HalpAREHHOM COCTOAHMH. T.€., KOI'ZA BEKTOp CMEUWleHHa 22 ABNAETCA

gyHxameRt TOJBKO NPOCTPAHCTBEHHHX IepeMeHHHX 4%53,9: amecTo (IE
IpE OTCYTCTBUH OOBEMHHX CHJ OyIEeT HMETh



/d%*(/?fﬂ)fmc{ div 2 = O. o

llpencrapnesdue gopmysoit (I9) paBeHCTBa HaB3HBAKTCA CUCTE-~
molt ypapzenuii crarmueckol jmuefHO# TeopHM YUPYTOCTH B KOMIOHEH-
TaX CMeNeHus &y ,+44, &y

lo SaIaHEHM KOMIOHGHTAM CMEWMEHUA 24, ¥z, &5 QopMyin (I2)
IO3BOJANT ONPEHEJHUTh KOMIOHEHTH IegopMaliy.

CraTmuecKan Teopus ynﬁyrocwn AMEET CBO¥M ODSEMETOM H3y4Ye-
HUE CTATHUECKOTO HAIDPAREHHOI'C COCTOSHMA yUPYIUX TeJ, KOrpa m3-
BECTEH SaKOH B3aBMCHEMOCTH MeXIy KOMIOHEHTAaMP HAIPARCHAR ¥ KOMIo-
HeHTamu nefopMaumm. B suHekHOR TeopEM YUDYT'OCTH TaKEM 3aKOHOM
ARISETCA TaX HaswpaeMufi ododmeHHu# 3akoH I'yka, IO KOTOPOMY KOM-—
IIOHEHTH HAlPpSKEeHHA B Kakmofl TOUKe yupyToro Teja ABAINTCH JUHER-
HEMY  ONHOpOIHuME (yHKumsMy (auHelinmMu fopmamu) KOMIOHEHTOB
Iedopmamuu B o6partHo. Korma kospumMeHTH ITOH JaHe#HOR 3aBUCAMOC
TE TMOCTOAMHH, YOPYI'OE TeJO0 HA3HBASTCA ONHODOIHEM.

TOBOpAT, ¥TO YOPYToe TeJO NONBepEeHO ILMOCKO# medopmamui,
MapalIeNbHOR ILIOCKOCTH NEPEMEH HHX 2 5 eCJM M3 TDeX KOM-
IOHEHT CMEWEeHus %, %z %, TpeThd &; paBHA HyJD, & JIBE IEpBHE
KOMIOHEHTH 24 =2/ W 22=?%  ABAAOTCA QYHKIMAMA TOJBKO X, .7 .
B srom crygae LA onpeNeNcHHs = u v B cuay (I9) Oymem
UMeTb CACTEMy ypaBHEeHME

A AUt (AL (thyr# Uy )= O, SAVH CHp) (tay #25) = 0. (20)

IJisi ONHOPOIHHX YUDYTHX TeJ B ciyyae ILtockof medopmarin
o6oCuleHnuft 3axod ['yKa TJIacHT, YTO '

sz;l (Z/x*y})*jﬂz/z, _l‘/y""'/’l (3/.2:7‘2);1) 7‘.?/6/29
K= Ve = pltsryy) Ep= ACx=2;), D



Yewmwas & u# 27 us (2I), Ha ocHoBaHmM (20) HaxomuM
Sz t* ST =0, ==+ E2¥_ oo
224 oz a2y (22)
Horma cruouHas cpella HAXOIMTCA B CTETHYECHOM HAIDIREHHOM
COCTOAHMYM, TJIaBHHH BEKTOD ¥ IVIaBHHE MOMEHT BCceX mefcTByoumX B
Hel CUJI NOJKHH OHTH PABHH HYJN., BHIOIHEHUE IepBOI0 M3 3THX

TpeCoBaHUA HNAET TP YPaBHEHMA DaBHOBECHA

2% £ (23)
2=, 24 a)é_a_ OFe 2y, 2Z
rra 3;42 + V=0, 2 4357..4522 4 X =C

a BHTIOJHEKHe BTODOI0 HOKa3HBAET, YTO )( , Xe<Z,, Yo= ;?

llocienHye paBeHCTBA O3HAYAWT, YTO TEH3OD HANpPAKCHUS cnmmeTpnqe

B cuyvyae mwWIocko#l negopManyy, IIpM OTCYTCTBAM OCBLEMHHX CHJ
u3 cucremu (23) moaydaerca cmcrema (22). CaenoBATENBHO, IUIA
OTPENeNeHUA IATY BEJMYRH )GR,)§=J§JJ/ % 27 XapaxTe P Sy
IWIOCKOE HAalpAKEHHOE COCTOsfHME YINPYTOro TeJa, MMEeEM CHCTeMy IATH
ypasHeHu#t (2I),(22).

§ 6. OcHOBHHE YpABHEHNS I'MIPOMEXaHNKH

Ha waxuol MHCJIEHHO BHIeJeRHO IIOBEPXHOCTH & B 00néMme
RUIKOCTH, nelicTByeT mamieHne. Korza NamieHme HalpamIeHO BLOJD
HODMATY K 2JEMEHTY oJ mwiomam o TOBOPAT, YTO HMEET MeC-—
TO 3aK0H K30TDONHOCTH IaBieHusd.

JTOT 3aKOH BCErZa BepeH, eCHM RUNKOCTE: HAXOIUTCH B PaBHOBECHOM
cocromrny. Korma yKasanHHuil 3aKOH BepeE ¥ IIA IBUXyuehcH Xhi-
KOCTM, TO TAK&S FUIKOCTHh HA3HBAETCA MIEATLHOM,

B RUIKOCTH BHIEJNMM NPOX3BOJLHO MAJHI 0GBEM T~ "yacTHy

RUIKHOCTH". 3alonHAMNe! OOCBEM RUIKOCTH T IpHNRCHBAGTCH

ONpeNeNEHHAA , CPEJHAA CKOPOCTH, NPENeX KOTOPON NpK CTATHBAHWH
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C" B TOUKY J?D HéauaaeTCH CKOPCCTRI 2 HUIKOCTH B TOYUKE 9’
CHa OUEBMIHO ABIAETCA BeKTopoM, (Jo3HauuM uepes Ly, Xz, Lj
LEKapTOBH OPTOTOHAALHNE KOOPIMHATH TOUKY 39:), a uepes ¢, f;/g;
KOMIIOHEHTH BEXTOpa ¢ B TOYKE o JiBUREHNE WX paBHOBECHOe
COCTOSABME AUIKOCTH ONDEHEJEHO, €CJ¥ IJaM M3BEeCTHH B Kaxiod Tou-
Ke é;%rta;fpg TaBnerne L , IJOTHOCTH DACHPENENEHHd Mace €
K BEKTOD CKOpoCTH ¢ .

JIMHNA B 38HATOM RYOKOCTBL O0BEME, KacaTeJbH# KOTopold B
kaxi1ofl Touge <& napajiiesbHa BEKTODY CKOPOCTM & B 3TO#

TOUKe, HasHBaeTcs JiHKHedl Toxa. EE ypaBHeHMEM CIYAHT DaBEHCTBO

ax _
47 = Z
rae X - DpannNyC-~BEKTOD TOUKH .§a.

Korga IIoTHOCTE &  ITOCTOSHHA BO BCEM OOLEMe, 3aHATOM
FUIDKOCTRI, Takad XMIKOCTL HA3HBAaeTCA HeCKIMaeMoi.

DN Hanwyuy TpeH#s (BHYTPEHHEIrO, MEXIy YacTRIaMPA FUILKOCTH,
IV BHEWHETO, MERRY 4YacTilaMl ARUAKOCTM U TBEDHHM TEJIOM, Ha-—
XOILAUAMCA C HUME B KOHTAKTE) 3aKOH M3OTPONHOCTH IABICHUA B
nBRRyLelcs mﬂnKGCTE MOEET He MMETh MecTa. B TAKOM CIydas =ug-
KOCTE: Ha3HRAETCA peanbHoM,

BHyTpeHHee TpeHMe SARIAETCA NPHUYMHOK HOABAEHUS IIO3&IN
OBYKYWEI0CA B PeaNpHOR KUIKOCTM TBEPHOI'O Teja BUXpell, COIpOTUB-
JeHUA ¥ IOoNBEMHOE cuin. OHE cpasy HMCUe3alT NP HACTYILUIEHUH
PaBHOBECHOT'O COCTOAHUA. 3TOT (AKT HAXOJUTCA B TECHOR Chazw ¢
TEM, YTO BHYTPEHHEE TpEHME MOXET MPOABIATHECA B CONPOTUBJICHKH
N3MEHEHMK JOPMH HMIKOCTM. KOTIa fIpM M3YYEHWUM NBUACHUA KUIKOCTH
HeJb3A WTHOPAPOBATEL BHYTDEHHEE TpPEHHE, EMIKOCTL HARHBACTCH BA3-
Koit.

Ecam cropocTs @ B Kakmo# Touke mBMXymelica EMAKOCTH He

34BUCAT OT BpDEMEHHN, TO IBUREHME HA3HBAEGTCA CTallOHapHNM,
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B ruppoMexaHuxe B CaMoM ofmeM cJydae IpH NPEeInONORCHHH,
H
4yTo OGHEMHHE CWIH TepMAibHHE SBJEHMS OTCYTCTBYWT, IJIA ONpeleJeHit
BeJMudH @, W & MMeeTCs CHCTeMa YDaBHEHHH, cOCTOAmas H3 BEK-

TopHOrO ypaBHeHnA Hapbe-CToKCa

Do —
€ SF + Fdp ~HAZ (24)
! CKALADHOPO YPABHEHNA HEPASDHBHOCTH
oL air -
57 + / @Q = O, .(25)
rne InfbepeRIMaibHHE ONEPATOPH — P/rad, dxlf’); 4= a/zzr-g/-ad
6epyTCA MO NPOCTPAHCTBEHHHM MEPEMERHHEM X, X2, Xj D

eY o
PaK HasHBAeMad CyOCTaHIMOHAJbHAd NMPOM3BOIHAA NO BpEeMEnH

2 24 . -
T.ﬁ}@“' 52 * g?\fm{) Q;fﬁ&/_ ?’ﬁ,f?z;-%ff?f'cjﬂﬁ)

a M - ROSPIUIMEHT BA3KOCTA.

K cmcreme (24), (25) ueTHpPEX ypasHeHu#l nofapiseTcsa LIATOE,
KOHEYHOEe YpaBHEHEE COCTOfRNA

P =pPlL). | (27)

B cryyae Tax Hasupaemol 6apOTpPONHOH XMIKOCTH 3aBHCHMOCTD
(27) MOHOTOHHA.

Ecam 4epes 2—2—- 9¢ 0G03HAUNM CKAJIADHOE MPON3BEIEHNME BEK-
Topa ¢ Ha celd, a uepes QXCL - BEXTODHOE HDOM3BENGHHE

BEKTODOB Co= hofq( Wg,, TO B CHIY (26) ypaBEeHnm (24) MO®HO TpH-
IaTh BRX

0 3F+ 0/ F grad 9% QX9 [t grtp-pag-

BexTOD G?  nasubaercs muxpem ckopocTd ¢ . liBuEeHme
KUIKOGTH HASHBAGTCH BUXDEBHM W CE3BHXDEBHM B 3aBUCHMOCTY OT
TOIO @#0 pms G2 =0 seomy B OGBEME, 32HATOM EUIKOCTHE,

B ciy4ae CTAUUOHADHOTO IBAREHAA EMIKOCTH YPaBHEHNA (28)
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¥ (25) mepexomAT COOTBETCTBEHHO B yDaBHEHns
CLf gred 9 c2xg ] 4 prto = 4dg . (29)
dir@ Qg =0O. (30)

LI Ge3BEXDEBOTO IBHREHNA XapPaKTEPHHM ABNACTCA OTCYTCTBHE
CIaraeMoro 5‘29/\’ ¢ » ypasreumm (28). lpu oTcyTcTBIX BUXDA M BA3-
KOCTA BMECTO (29) SymeM mMers

L grad g%+ Q grac p = o.

CncTema ypasHeHRE (29),(30) memmyefina. Korma sesuamns
jm{flr‘z-@ff operedperuMo Mana, u (O = Gnas/, BMecro (29),(30)
TIpA USYICHUN CTALPIOHADHOTO NBUACHRA HMAKOCTH MOFHO OTDEHEUATL—
CA pacCMOTpeHneM JuHe#Ho#t cmEcTeMy

Ag-;’;rm’ﬁzo) Ary =0,

3aMeTHM, YTO ypaBHEeHHe HEpas3pHBHOCTE (<5) mpemcrariuser co-
Go#t mufpepeHmRanEHyn 3anMch AOUYWEHnd, YTO B NBHEyme#CA FUEROCT
HET MCTOYHHAKOB ¥ CTOKOB, T.€, B O0BEME, 3aHATOM EALKOCTBED, He
[IPOMCXOZNT HW IOTEDN, HM BOSHUKHOBEHUA €€ MACCH. YTO Ke KacaeTc
ypapuenusa (28), ero mpome BCEr'0 BHBECTH W3 npuHana Jaxamcepa,
I0 KOTOPOMY B KamIHA MOMEHT IBEXCHNA JOCOH CILTOmHON CDEIH BCe
IDWIOREHHHE K He#l cum - o0néMmuue, IIOBEPXHOCTHHE, BRIOYAST X
CAJIR MHEeDLAM , B3aMMHO YPaBHOBEHHBAKTCA.

Ecam cymecTByeT cemeitcTpo IaPaJIeNbHHX ILTOCKOCTeR, B KO-
TOPHX HpH NEPECEHYeHnN ¢ OCHEMOM, BaHATHM JBUXYmeACH FALKOCTER,
THIPOMEXaHNIEeCKA KApTHHA ONMHAKOBA, TO TaKoe IBUEGHUE HARKNBa—
€TCA ILIOCKOUApaJIeSbHEM. [IOCKONLKY B 3TOM Cayvae BEKTOD CKOPOGC~
TH §  OAPAJUIENeH ILIOCKOGTH IBUREHNA, MDY .NOIXOIAMEM IONGODE

CHCTEMH KOODIMHAT ere MOXHO CHYMTATL ABYXKOMIISHEHTHHM,
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§ 7. Jpapuenus oO0meR TEOPUR OTHOCKTENLHOCTH

Hzygenne yHHBepcaﬂbHoro cpoficTBa B3auMonme#CTBES Macc, HO-
- CAET'0 Ha3BaHWE TAMOTEHUS WINX IDABRTALMM, ABIASTCA ONHOR ¥3
LIeHTPAJBHHX [IPOOJEeM COBDEMEHHOE fW3uKM, IpodjeMolt oCmeHAY4HOIC,
MHpOBoaspquéCRoro 3HAQYEeHNA.

B HBWTOHOBCKOI TeOopuM I'paBRTalM¥ B KAadeCTBe IapameTpos,
OIPEeNeadnX NOJOKEHUE MATEePHANBLHOR TOUKM, CepYTCA KOODEMHATH
TPEXMEDHOI'0 EBKIKIOBA NPOCTPAHCTBA, NPUYEM I'eOMETpPUYECKOe
IPOCTP&HCTBO ¥ BPEMA CYWECTBYWT He3aBUCHMO Ipyr' oT mpyra. o
3TO{ TeODHH MACCH, pacnpeneﬂeHHHécHKOTHOGTBB € 10 HEKOTOPOMY
00BEMY, BO3mefiCTBYRT H& TOYKY C Maccoit 77 cmjoft F , mpencTas

asomell coGolt TpéXROMHOHeHTHHﬁ BEKTOD, oOlpeneJeHsHil GopMyIoi
J{ = /7 éhﬂza{ %,

I'ne ‘CKaJApHad yHKImA S ~ HBOTOHOB NOTEHIMAN - NPENCTABIAET

OGOl peuweHne ypaRHeHUsa [lyaccona

Ay = 4T5Fy €, (3I)

B kotropom 4 - oneparop Jamnaca 1o IIPOCTPAHCTBEHHHM NeDEeMEeHHHM,
a 7 - rpaBATAllMOHHas IOCTOSHHAA.

HEOTOHOBCKA2A TEOPUA TPABATAUNM XOTA ¥ MTPaeT CyUecTBEHHYD

poJs B {#M3¥Ke, €CTECTBO3HAHMX ¥ TeXHMKE, HO OHa HE B COCTOAHUH
OCBACHATE PAX DPEaNbHO HalKWZaeMHX ABNGHUH, TaKUX, HalpUMED,
KaK CMelleHue NepUresias MEPKypys, UCKPHBIEHWE Jy4a CBETa BOIM3H
COJIHIA, KpacHOe CMemeHEe ¥ T.I. ITO CTal0 NPHYNHOE BOBHEKHOBE-
HUSA HOBOH TEOpMHM I'DABUTAUMY - OCUek TeopMZ OTHOCHTEJBHOCTH.

Ilo oCme# TeopHM OTHOCHTENBHOCTH NAPAMETDH &, , Xp , L3 ,

Ly , XapaKTepusywiue IBUEEHHE MACC, ABIANTCS KOODINHATAMY
TOUEK YETHPEXMEPHOT'O PEMAHOBa IIPOCTPAHCTBA A4 - Tax BasuBa-
eMOI'0 MHPOBOT'O NPOCTPAHCTBE -~ C METDHYECKOK KBAIZpaTEYIHOR
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GopMo
2 ?agp , d*z:s )

4Bt

KO3pfMIMEeHTH KOTOpO# j"‘ (4 JHORIETBODANT CHCTEME ypaBHeHMi

JitHuTefHS,
R 7 R =-27, MV =123 4
Cv ~ Z G M0 s AV=2234, (33

rme /3,,; - COKpalleHHHE TEeH30D KPMBH3HH

- 2 > % B p 8
Kuw = 32, g~ 55, Tw + Lully =15 7l o)
; Y o
e 4 22 t, 292 4%
MY ,Lg/"/g 3_2'2; _&dz'ld—aé“zj 3.%:“}, (34)

A - mHBapMaHT TeH30pa /P/,y , 7;«2 - TEH30D MATepH¥, &
22 ~ ROSpWIMEHT HNPONOPLHOHAABHOCTH .
llosropenne mumexca B gopMyaax (33),(34) osHauaer, [To
OepéTcs CyMMa IO 3TOMy MHEEKCY OT EIWHMIH IO YeTHpEX., Tax xe
Kak ¥ B §2, xamnuil siemeHT Matpumu 4 og Py PaBEH OTHOMEHND

aJrefpaNvecKoro IONOJEEeHusS COOTBETCTBYNIEI'0 DIEMEHTAE MaTDHIH

4 fus 4 Ha ompenemmrers Z= abl 4 %ad Bernaany Jois % Og"i"

IPUHATO HASHBATH coo'rBeTc'TBeHHo KOBADYAHTHHME ¥ KOHTpaBapUAHT-
HHME KOMIIOHEHTaMH (yHIAMEHTAJLHOTO TEH30pa.

B ofmeft Teopurm OTHOCHTENLHOUTH 3HAUMTEIbLHAS TPYIOHOCTH
BO3HUKEET LDM OTHCKAHMM BHDAXeHMA IS TEH30pa MaTepnn 7} .

EcrecTBeHHO, YTO B TOH YacTH MHDOBOI'O HDOCTPAHCTBA, IIEe MAaTepus
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OTCYTCTBYET, BCE& KOMIIOHEHTH Z:ﬂf PABHH HyJ®. [JOCKONBKY

B MHPOBOM HPOCTDAHCTBE MaTEPHUs paclpeliefieHa HEPABHOMEDHO H,
goJee TOrO, OHA CKOHIEHTPUPOBAHA B BHUIe IBUKYUHUXCA TeJ, pas-
MEeDH KOTODHX MAJH 10 CPABHEHHAN C DACCTOAHMAME MEENY ITHMM Te-
JaMd, BO MHOTHX CJIY4YasX B TEODUM I'DABMTAIMM ONDARNAHO IOJL30-
BATHCA BapMAKTOM ypaBHeHWs (32), B KOTOPOM BCE KOMIOHEHTH TeH-

30pa MATEPMA DaBHH HyJm, T.€.

Ruv — ;5 Guw R =2 - (35)

Us oGosHawenut (33),(34) cxexmyer, uro (35) mpemcrapiser
co00# CHCTeMy HeJMHeHHHX YpaBHeHME B YACTHHX NDOM3BOIHHX OTHO—
CHTENBHO fa{}g . JHaHBe qyHKumi dc?,g/g IO3BOJAET YCTAHOBATEH MET-
pHYECKHE CBO¥CTBA MUPOBOTO IOPOCTpAHCTRA, MpPHMUEM, YTO OCOCEHHO
BAXHO, IBURCHEE MATEDEHANLHOE TOUKE OlpelesdeTcs KAK paclpoCTpaH

HHE OCOCEHHOCTeR 5TEX (yHRUmME.

§ 8. MomenrHHe ypaBHEHHA B YACTHHX IPOM3BONHHX

YpaBHeHNe B YACTHHX NPOM3BOJHHX, NOAYYEHHOE IPA MCCIeno-
BaHWK KOHKPETHO B3ATOrO ABIEHEA, MOXET HDUIOMMTHCH LAA MOKEIH-
pOBAHMSA ¥ HEKOTODHX MDYT'HX sBieHu#. B STOM JIETKO yoemuTscq Ha
mpocTefmux, Tax HasHBAEMHX MONIEJBHHX YDABHEHWsSX TAKEX, HAIpAMED,

KaK BOJHOBOE YDaBHEHAE

2
2 u _ — 0.
S5z — 44 =7
(36)

ypaBHEHEE TEeILIOIIDOBOIHOCTH

BU _ Az =0
It (37)



B YDPABHCHYE Jlalinec:

= G £
s (33)
. 2 .
re 4= Z 9., - OMERETCD Lanisti,
f=r X

I P Cw - fEL Lt S T ATTY o T T —
aK yre OwWic nOH&B8eH( L 3, YDABHEHIC (36) npy A =2,

€.

Xy = Iz=0y OnACHRBAET KOASCAHMA VIDYIOH, RAXPEIUIerHoH o ¥pasi

MeMoparu, YpasHerue (38) now #=r7, X,=2C CORIANaeT ¢ ypanie-

o7z 572 =~ O (39)

Kax maBecTHo, ypapnemie (39) TpuMeHseTCA TAKKE DX BCCJISTOBaHLS
JISKTPNIECKYX KOJCOaHui B NPOBOJAX.

oxkameM, 4TO ypabrenme (36) npn 2=3 MONEJINDYEeT IPOo-
1€CC  PRCIDOCTpaHeHus 2Byka B rase. l[eHCTBATENHHO, MOCKOJIBKY
IS 3TODO NPOLEcCa XapaKTepHHM ABJIAeTCs TO, 4YTO I'a3 COBEpUaeT
Kojie6areJbHEHE IBUXCHHA, MH BIPABE NOJL30BATLCA YPaABHEHUMAMM
rrrpoMexanury (25),(27) u (28). IyreM CYMTaTh, 4TO: I)ypasHe-

e cOCTOARNSs (27) imaeaT BUI
7 <
£ /_i(.)) , &= £ >0,
Fo §o P

roe Po. u &, - 3HaueHus JapIeHMs L U IIOTHOCTH & pac-
MpeneJeHuAs Macc rasa B HavalbHHIl MOMEHT BpeMeHH, & CL ' C':,,“
TEMIOBMKOCTH IP¥ HOCTOSHHOM HaBJEHWM M I[IOCTOAHHOM OOBEME |

2) BSBKOCTb OTCYTCTBYET B 3} CKOPOCTH ¢ , €€ IpOK3BOIHHE

NepBOrc NODAKKa, W3meHenne 7 - L nnorHocTs € u €8 NpOU3-

<

BOIHHE HACTONBKC MaJH, YTO MCOKHO npeHedpetII: BeJIYHaMi



6?’“"-/5’2, L xg, (¢-@)Arg -

£ £
(’“éj) grad p, k27, (/-gj)

BEAOY TOr0, YTO
Q./J&"SOE: f/&d{gog,z 95’%2’

—4——- Z = (/*f)

© A=o

(ié;/) = (7+ £- §%i)

Ha OCHOBaHWMM NPUHATHX BHIE pomyumeHu#A I), 2), 3) ypaBHeHMA

(25), (28) m (40) MORHO 3amMeHMTH COOTBETCTBEHHO YPABHEHUAMN

—.fvf =-8 Arg> (41)
A ’
=" = _g_*?; 3/:1&//0 (42)

2 ' (43)

B cury (43) ypapmemue (42) npMHMMAaeT BUI

29 _ '3’/%
27 = grad © (44)




AL

Ingdepenimpys ypashenue (4I) no Z n nonsepras ypapHeHHne
(44) omepaumm Q7Y SymeM MMEThH

z
_3_.$0=_$O o é... 5&&_—?—?:—1‘%4
572 o 77 - 57 o2 ¢

o
Orcona NPEXOAM X 38KINYEHMD, YTO € SBISETCA DEHCHWEeM ypaB-
HeH¥a (7) B xoropoM & ‘= T4 ¥ TeM CaMuM CIpaBeITHBOCTH
cOpMYIMPOBAHHOI'O YTBEPKISHUA “loxasana.

B yrasadHHX BHILE COBEPIEHHO PA3SHHX (W3AYSCKMX SRICHHAX
CILIOWHAK Cpena coBepwaeT KoJNeGaTeJbHHE IBUREHHWS. llosToMy
€CTEeCTBEHHO, 4TO 3TH ANIEHHAS G ONDENeNeHHOH NprmeMiIeMok Tou-
BOCTBR MATEMATHICCKH MOLEJHDYNTCA B TEPMUHAX BOJHOBOTO Yypabp—
HeHua (36).

YpapHenune (37), Hapﬁ,ﬁ;y C TeM, 4TO OHO MOTEJUDPYeT pacipo-
cTpaHeHye Temsa (cM.§ 4), MOReT CJIYRMTEH ILIA ONMCAHMA M IDPYIHX,
TAK HasHBaeMHX sBIeREA nepenoca. HampmMep, BHpPABHWBAWEE KOHIEH
Tparnyd BemecTRa NpH ero Hepaaﬂomepnbu pacIpeneseHny, WMeHye-

Moe mmpysued, Np¥ ONPENEeNEHHHX NONYMEHHAX ONMCHBAEGTCA YPaB-

HEHNBM
2« _ U2 = O
roe & - KOOQINLIMEHT TOPHCTOCTH, 0 - KostfmimenT mmd-

dy3mu, a “UZ 27 — KOBIEHTDAMA BEMERCTBA B TOYKE L Cpe-
mH B MomeHT Bpemenr Z ., lpm mocromuExx C # 9 (omm
o6e NOJOKETENHHH) ypaeHeHye (45) odesumno PEIyIApYeTCa K
ypaBHenrn (37).

Ypapnenne Jamnaca (38) mpu 72=2 x,=7 -2, =,
KaK yRe OWIO OTMEYEHO B KOHIE § 3, OmICHBAEeT paBHOBECHOE

COCTOAHME MeMODaHH C NDOIAOOM 2¢= 2crx %) 3 dopmymm (31)



CIeryeT, YTO HEWTOHOB IOTEHIMAN MacC ABIAETCA DEWeHUeM ypaB-
HeEHa Jlaraca B TeX OGNacTHAX TOJNS TATOTEHH:, I'MIe MACGH OTCYT-
CTBYBT.

YpaBnenve (38) upy 77=& u 77=3 yurpaeT BaEHYD POJD
IIPH H3YYEHHMH BJICKTPAYECKOrO NOJA., JeHCTBATENBEO, OTpAHEYMM—
CA PACCMOTPEHMEM ILIOCKOT'O 3JEKTPOCTATHIECKOI'O HOJA, T.€.
IIOCKOR CcpenmH, B Kaxmnofl Touke ?(z;by) KoTopo#t olipemeseH JByX-—
KOMIAHEHTHHEA BEKTOD [“éx,‘ [,)— cuna moxa. Iyers X -
IPOM3BONBHAA OCNACTE NOAA ¢ Tiagkoil rpammuelt <29 . Bupaxen

W= [E0dF | 4= [Fsayg,
Rt S

rne ¢ n o ~ eIWHNYHHE BEKTODH BHEMHe#l HOpMay ¥ HOJOKHA-
TEJBHO HalpaBleHHOR KacareabHOR k¥ A B TOYKE MHTEI'PMDPOBAHNUA,
Ha3HBAETCA HOTOKOM yepes HKOHTYD ¥ IMpRyJasEelt BEois .5 Bek-
topa £ .

B cury gopMyan I'aycca~-0cTpOrpamcrore HMSeM

Crarupas odaactes &L » TOUKY P » B Ipenene IOJyYaeM

Gm N Bfx , Fy i £
D -2 1D/ 2= 7 A ’
Cm A o SLy_ Btz _ pptd £
D 1D/ =L —:9—?
[IOCKONBKY A/=47e, fm; A - 47e, The € - CyMmapHuH

S8PAN yemammit 3 <), a £ - IOBEPXHOCTHAA MNOTHOCTH 3apALA

B Touxe 5P , MH MOXEM HaTMCaTh

Fx o,

R4



A

Taw xak <7 Opemcramiser coGod PAOTy CEMH £ Ha NYTH 57
¥ IOJE CTATHYECKOe, B CWIY 34KOHA COXDAHEHES SHeprur A =0,

T. e.

2 £ L3
=/ F

BunojHenwe papBeHcTBa (47) o3Hadaer, 4YTO BHPAREHHE — Lotz —f/',//,n’_

ARIfeTCA TONHHM guddepeHnmanoM. B BRIy TOr0, 4TO c_f_g =~ L=,
2y

oy
Ja nonst, w3 (46) noaydaeMm ypaBHeHue

- E; IIA QyBKIVH v—(z,;) , Hocsamell HazBaHHMe MNOTEHLMA-

A0 = — 47?. (48)

Heymude ¢yHKUER V- HO3BOJAET HOJHOCTHY ONHCATH 3SJERTPUIECKOE
nose. A3 (48) cielyer, YyTO NOTEHIMAN IONA YIOBJAETBODAET ypasHe
Hnm'ﬂannaca-chny. TAe HEeT 3apAfoB.

B Tex cayvasxX, KOTIA #BAEHAd CYyryso HeJHMHelHH, HeJmBei-
HEME SBIAOTCA P MOIEJMDyWKiMe X YPaBHEHMA B YACTHHX IPOH3BOL~
HHX. JrHOpWMpoBanMe 3THX HeMpe#Hocred Oe3 DACKPHTHA UX UpPH-
POIH, KaK NpaBMIC CECIONe3RO B HenyxHO. IloaTOMy HIDHXOIMTCH
3aMeHMTEh CJIOXKHHE HeJuHelfiEHe molesm Oojiee NPOCTHMU, HO BCE XK€
HeJMHe AHHMT MOZesAMA. B IOCIeIHUEe IECATHJIETHS CIELHaHCTH
BeIyT MHTEHCHBHHE WCCAENOBAHMA TAKVMX BARHHX IVIA NPWIOREHHS
gesmueinux Momese#t ypapHenm# B YaCTHHX [POMBBOTHHX, KAK, Ha-

npuMep, ypaBHeHMe CUHyC ['OpuoHa

| A 2. zl_
9 _ B U _ m3niy m= cass
51% 2x* d

ypaBHeHue lipenuHrepa

2
. 8% 2w 2
17 —= r- 74 s
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Tonapa II
OcHOoBHHE THIH ypaBHeHM# B YACTHHX NPOR3BOIHHX X

380898, KODPEKTHO INOCTABIEHHHE IJAA HAX

§ I. IoHaTHe xapakTepucTmueckolt GOpMH ¥ JeseHnme
110 THIaM YpaBHEeHE# B JACTHHX IIPO¥3BOIHHX

Kax y®e OHmO oTmeyeHo B kowme § I ru.I 0es orpanMdeHms

OOMHOCTH MOXHO CINTATE, YTO BEJMYWHH, BXORAMHUE B YpaBHEHHE

n
£z, 27 a_r"m"”) =9 (1)
z

ax, .o
BCe NeRCTRATENHHH.
[lpenmosroxyM, dYTO B BEKTODHOM paBeHcTBe (I) 4Umciao ypabHe-
it A/ ¥ WMCHO HeM3BECTHHX @yﬂmmﬁﬂﬁajaﬁu N=NM u, uro
IOPANOK KARNOI'O M3 3TUX ypaBHeHW# paseH /2 , nOpwaéM mz >4
npp A= Z .
Korza dYacTHRe IpOE3BOMKHe QYRR Fs¢,.. Fw 1O Boem

Pi in PR 2: c =/ HeNpepHBHN, J¥HelHWe wacTw NpEpa-

meHn# 3TEX fyHKImi

~ 4
L I 2 AP, 4
é~-hp ‘;-4 Ebﬂf . ¢ R W
f[...‘n,
ABRJADTCA TJIABHEMI. Hoawomy €CTeCTBEHHO, YTO OHM HIDamT BaEHYK
POJIE B TeODHH y‘paBHeHHﬁ_ B YaCTHHX IPON3BOITHHX B]_H,IIa (I).

C momompH RBAampaTHHX MATPHI

/8%} / 1/,_!_”;;;,.”3,

lt [

COCTaBEM QOpPMYy NOPARKA N OTHOCHTEJBHO NEeUCTRUTEALHHX NapaMeT—

pos A, .. An
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H(A,. An) = del C,Z‘/?E?i /’Af'fi/?;f' (2)

- ig..ln.

rIe cyMMa GepEéTCs 10 BCEBOSMORHHM HEOTDHUATEJBHHM LEJHM 3Ha-

YGHHAM HHIGKCOB  Zr,... Zp, , YEOBJETBOPANIEM YCJOBRK

e
Z f/“ = /7.,
=
Bupaxenme (2), B XOTOpOM
: m,,
PJ . —_ a -~ L[/ 4 2 0/.'—" -{,...A/)
LS ‘n, ax’ ,‘” a'xﬂ"

Ha3HBAETCH XAPAKTEPUCTAYECKOH MOR ) -

repMAEaETOM) ypaeHenus (I). Korma ypaesemwe (1) JmHe#no, xoad-

furmeHTH GopMH (2) 32BHCAT TOABKO OT TOIKM X, B odmeM Xe
crydae OHM AMIANTCA (YHKIMAME TAKKE MCKOMOTO DEWEeHWs 4L (L)
% €ro IpOE3BOIHHX.

[lo. xapaxTepy dopMH (2) ypaBHEHAS B JaCTHHX IPOM3BOIHHX
pura (I) ZeraTcd O THIAM.

CHayama GyEeM CYMTATE, 4TO ypaBHeEwe (I) jmueliro. Ecum mig
fuxcupoBanHoi Towrm X 06MACTW @ 3a18HMA ypasAenua (I) Moxm-

Ho Ba#lty raroe Heocoloe afdmHHOe HpeodpasoBaHHe IEPEMEHHHX

/1" == jl' -//{,u..,/ﬁ) (’= .{ /Z..-)

B pesyaLTaTEe KOTOPOTO HMoAydenHad u3 (2) fopma CONEpRUT JMIL f/

O < { < /72 IEpEMEHHHX M, , “TO TOBODAT, 4TO YDABHEHHE (I)

B TOYKEe -4 [8paCoJV9cCKE BHDORIACTCS,

Feam B OpOCTPEHCTRE IIEDEMCHHHX j‘l;ﬂu/?m KOHAYECKOE MHOI'O-

o0pasue



/f\/K/?.ﬁ...,/?/:.) = o (3)

WM
BE IirﬂeeTY,I;{ZeﬁCTBHTeJIBHBD{ TOYEK, KDPOME As =A== /10 =0,

ypapgenne (I} B Touke X HE3HBACTCA DJUIRITHIECKAM. [Ipn

OTCYTCTRBNN napadomqecxoro BHpaXeH¥d T'OBODAT, YTO YpPaBHEHHC

(I) B Touke L TrUIEpOOJIRYHO, E€CJIM B IPOCTPAHCTBE HepeMeHHHX

A,fﬂ) A, cyuecTByeT Taras OpAMag, 4TO €CJH IPHHATEH €8
38 KOODOMHATHYK OCH B HOBHX IEPEMEHHHX f/ﬁ'"‘t//”’ , T0Jy—
UEHHHX HEOCOGHM afiMHNHM NIpeoSpasoBaEmeM Az, . , ,’l,z,}
TO OTHOCHTEJBHO KOODIUMHATH, MeHawmeH#cs Bmoar aToft ocy, npeod-
pasoBanHoe ypasHenne (3) umeer poBEo A7 meHCTBEATENBHHX KOD-
He#t {(mpocTHx M KpaT'Hm() IpE JOOM BHOODEe 3BHAUEeHUH OCTANILHHX
KOOpIMHAT A1 .

AHBJOTHYHNM OOPA30M HDCOHCXOIMT IEeJeHKe N0 THIaM YpaBHEHNA

(I) B HenmHelfHOM cJydae [0 XapaxTepy gopvu (2), B KoTopoH

X L)
Pis 4 3aMeHeHH yepes _Q & . 2 = K, #=9.m
e b A a—r;(f,, axnt— /J=’ 1
Hockoannky Ha 2TOT pa3 KoabhduIiMeHTH HopMH (2) 3aBACAT HApPALy C
TOYKOfl L OT MCKOMOI'O pelleHMA U OT er0 NpPOM3BOJHHX, KIaC—
cEQUKAIMA TI0 THMIEM B DPAcCMATpMEAEMOM CJAydYae MMeeT CMHCJ JHEL

IJIA 9TOrO- pelleHHs,

§ 2. Knaccudwkarms oo TANAM JWHeHHHX ypapHeHwd

B YACTHHX IPOMBBOXHHY BTODOT'O NOPANKA

Bes orpaHmueHurda OCMHOCTH CyIem cwuTaTh, YTC JHHefHOe ypas-
HEHNe B YACTHHX IIPOM3BONHHX BTODPOTO NODANKA 3aNMCAaHO B BUIE

(cp.c § I ru. I)



7.
= é Ay(x).&i‘é # ZB/@)M,* Ctx) y = Fc=).
J:,./-'-"f : 2.2;

8x"ax' =
7 (4)

B cayuae, xorma (4) mpeucTaBiIAeT coGolt CHCTEMYy ypaBREHUH,
OpeImoNaraeTca, 49To /49' , B = C ABIANTCSA KBaEpATHHMI
NxN  wvarpmmamu, a £ wud - N —MEPDHHMY BEKTODAME.
IIpwaéM, ecJu } =/ @M/ ~ KBampaTHas /Vx/l/ MATDHRIA }
V=(77.., z/";,,)‘ —~ BEKTOD ¢ N KOMIIOHEHTaM{, IOX NpoW3BeleHMeM

GV nommvaerca . /V/-MepHuE BeKTOD ¢ KOMIOHEHTAMH

A
(¢v), =2 8, v, £=41.4
L=/

lipm /V%-‘/ XapaxTepucTHUYeckas gopMa (2) , COOTBETCTRYHIAA

ypasHeHED (4), ABIAETCA KBaXpaTUyHOH

'/f(’"?f;---)';ﬂ) - 0(;;’}“9)”) :% Ay-/z)ﬁ‘.,y.
b4” (5)

B macTosmem maparpafe Hmxe ¥ B CIeIywmeMm Iaparpafe NOX
(4) Gynmem IOHEMATD OXHO CKAJAPHOE ypaBHEHUe.

o mawHoMy B UpenuuymeMm maparpajie oUpereNeHUD ypaBHCHAE
(4) B TOuUKEe X € @ (OpemnosiaraeTcs, 9TO BHPOXNEHAE OOPSIXA
ypaBHEHRA HCKRINYAETCH) CyIew amnfrnqecm, TUIePGOIAYECKAM
AR NapaGoJMYeCKAM B 3aBNCHMOCTY OT TOTO gopMa (5) ompeneieHa
(DOTORUTENBHO WM OTDANATENLHO), 3IHAKONEPEMEHHA WM BHDOXIEHA.

B raxpo# rouwe -X€ SD KBanpaTHad Jopma C? IpE IOMOMZ
HE0COG0TO afijMHEOTO NpeolpasoBamma M = Ay (Mgt ) 4. 1
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n
MOEeT OHTH TpHBENEeHa K KAHOHWIECKOMY BHEILY @ = ; olr /4,'2 .
rue xoaGIATUESHTH &, ¢=4..,7 , IPHHEMADT snéqeﬁm 7 -1 0,
Mpw9éM YMCAO OTPENATENBHHX KOIG(MUNEHTOB (MHZEKC WHEpIME) X
YRCAO HYJEBHX KO3(IAIIAEeHTOB (medexr GopMH) ABIANTCA AQPRHHEMA
HHBAPEAHTAMY .

Korma sce o ={ wm Boe o= 4, (=4.,, T.8, KOTHA
dopma @ coOTBETCTBEHHO HOJORMTENBHO EN¥ OTDEUATENBHO SNDPENEJS-

Ha (ne@nnmna), ypaBHerme (4) ABIAETCA SUMITAISCKUM B TOUKE

x€ Q) . Fomm onuy B3 KOSPMIMERTOB o, OTpHNATENSH, a BCe
OCTabHEE HOJOXATEJNHEH (BJM HaosopoT), TO yPaBHERHEE (4) B TOuUKE

2  rTEOepGoJMEHO. B caydae, KOTHaE € 7<€<nd,

KOS$IUIMEHTOB of, HOJORMTENHHH, & OCTAIbHHE _/4’-[ OTpHIIa~

TeJbHN yDABHeHEE HA3HBACTCH YIbTPATENepOOMMYEcKmM. ECiE ke

x0T OH ONAH 3 ITHX KOSPIMIMEHTOB paBeH HYJ® (Bce &  He
MOIyT paBHATHCA HYyJM, HCO BHPORIEHWE LODANKA YDABHCHNA ACRINIaeT

cq), To ypapHeHme (4) B Touke X _NapadoJETHO.

A=
TOBODAT, 4TC B OCXICIN @ cROETO Samanmsa (4) aABIAETCA
ypaBHEEHEM 2JLANTEYECKOTO, TANepCoIHy¥ecKoro MM apaGoAIecKo—-
IO THIA, eCJH OHO COOTBETCTBEHHO SJLTHNOTEYHO, IUNepOOJIBIHO WK
napadoNAYHO B KaXmO# TOUKE 3TOo# oCIacTH. | |
WUANTRYECKOEe B OGNACTH 9, ypaBHenue (4) HasHBAETCA DaB-

HOMEDHO BAMWITHYSCKEM, eCJH CYymMeCTBYRT OTJAYEHE OT HyJA IneficT-—

BATEJBbHHE SMHCJIa A’ R 'ef OIMHAROT'O0 3HAKA Takue, H4TO

7 z - n o2
2 ;; Ji € QC4,..,3,) € 4 2; A;

IJA BCEX .2:‘69 .

[IpgMep ypaBHEHHEA

z

*
A
T OU, + 2 24 =0
” x| g X (6)



LR LR EL Ly G770 RletlEr? PPRECLELpels ¥ LI 7opsy CF ol 20 Frrokies
@% 2 pég,;?mﬂﬁ Orrié wawﬁpfm WJMWMW %55/ }

Prinunmiriy & LaKdns Moy /79/&%904!? Ao >0, e Jggyw/ &ty
WWW#WM//M#WQ@Z%&IM | . o -
P A ;;M%Wm@zw %ﬁ%%ﬁ%
010 Tal1a | gty Caniee! gl [KS fb G, Ged
WMWA{W /774//%’ P ﬂi/hﬁg D ps 5? p /zgaema/.qw«e worped,

% umeo/m;fm’zv V2% 4t &%7«&%4/ e A
£ m//ﬂ/fwwzﬂy 2y QWW/%@ ﬂfW@WM Wm
0 76 WM&%@ g MM%M @W WD erygy

W ”‘W“’W zé’%mﬁmfm/ ooy Al
Ha [-1) crrniotimig | TOTR Ao wWwé |

[Pty 200t 2GR éWﬁﬂf ngam mﬁﬁm 46) s
| Mé’/};pmwt? e /4?‘ /ﬁa ,//:/m /WWMW‘f Wu(ﬁl/?a
/&%@ﬁ, 2 Wff/Wy e&//wﬂwww ?7%/%‘;
Mﬁm M"/MW WWWW ﬁ fﬂ‘?@w/ m'f’é—z #

clnOmstiiniy 440 ' I, w0 ﬁw mmzm? lfﬁ"wmy P
7 ﬁﬂ"ﬁ«/ﬁz/ % fﬂfﬂ&%ﬁ/w y?&%fﬂmww XDl »@’ Z’WW f«g 2enid Ao,
mwmmmywﬂ/%/

PR otk Fouma. B Ay m@mx sesret C TR,

B watbet grncspct i moves LR &zﬁ‘a Arrp Kadking
,o/,emwf et Pt oni /wfmﬁg Sty wepabricinas
/?WM’Z{ ,%’3_%([/!! }if:/ ) f 5,,;,(; y |5’/oc’fy/7maw AL

s 5«%«&##%%/-«&9
A

LA WM?&'WM aé (=t 1, 2, PopLr AT MM 7LD

vy~ 7/&/@}.7 5/@/-— A, -
a o ﬁz , //" 'KIWQ Yy bt W«Wm;» W/{//.,



Decternber riztmmeo, .c‘” éavmé nts20 WMM#«/ presrens
RPPUIHE aﬁ&ﬁvﬁm |
/. %«4 Afe v L=, g 2 |
/4 /f, l- MMMQ ML ng i;/z‘wm/mmﬁ
774 = fw /QL«' £ i, 72 W%?Mw&ﬁ K&@fﬁﬂmwm‘/w popniy /- j7

(xmrm;/ww fayy @ 2 ag /% 2

ﬂ/%;wﬁ? ?Wmt%d 2 ﬂim@.%’:m Hbrp
e
% 2—%4’@,«? %?X Eﬁxﬁ: 7.?_%

"

zg*
- %/ g’fﬁy fz‘// fwﬁf %«m > e $orn

[/ | | A2 s
— 4?22 252 2%{%[ 5/5""%«
Sfoe= 2 @fm A=A,

Wzyﬁ/«,@w,«/z)ﬂq (% |

Lachyed; TR ‘//?’aw &zyr? HHAD  fefaer Py YEAR D
Blriitr  ppppbeccienite ”Wﬂ( /?MMW W/m/ W@/
K EAU AU LAY % /Bt mrrrese S0 brr) me szl
Irgn0 pus |, o Bake Kfvars Juarridhy 7 ﬁd?zm‘v B 97750 oriveczan,
U WO eAeLlE _/yaw?wﬁmm mqu/ ﬁféf{ poctirbeecioning
rEpertlsisa, - - . | |

Yrue [y o’mwm/? =7 /fﬂébmw

Gk, kv, -

o= @ty  #o=feu= é/w N /-zz é/w .
b+ q//x.y . bz - -y Z—/ﬂey /z //my

wy AP 2
FATH Qi%yxy ~C Uyt Al * ff-’é«fﬂ"‘f/ﬁ



Koedar  Proey- const, e Py mmaz $r2ees
apbppe e G
oshnerncs — _HApReRp ol st e /%0 Hispatne
17777 4 Ma/y/ ﬁ/ywmw 22 M#MM |
#’ﬂ:// ~ P UGy + L Ar=D (2]
_@mxw? WMMMW W@M -
B Kesrermbo / / rpetermabrfer Mw . W Frece-
PP LRAIE YO Kg BRI $REERLEE DI <
T myprke rccecomesy  $ooeger Wﬂw et (B 27 iimy
e WW#‘!A’P W WMVW .4 ;WWMI L2057 Wm
iy ebazgprsitcsia® W Bt e By *ﬁde*? W /revio-
LI Wil Wuyaﬁ%zm/ Jmmww serres ”MWM
/WQ/, B WPWW £ e $p-& (67 Thrfcy P71
rIMUEE R ) W{am/«zm taur Wmmmy & svaodtericonsommy
o7 oW SybaR il ywwwwzww ﬁz’—ﬁ’-" efw/ﬂmefwd' S
R4 A’ﬂ(y? *ﬂ/lﬂ(@»‘ 7/ fﬁfk@z’ ﬁz;/m Waf#{f’ H Ry, TS RSy
Wiy WWW Wﬁéﬂm Frrrnics by grpae
PO URRHE Yprid IWWWW# bgpedbsne /my/fézﬁf
aity = (6278704 |
%wzﬁw K Fer s a0 #0510 ' W-ma MWMW/ a7 4
gm/mﬁmm WWM mem& w0 cnsnd
bow bperey Lk Featbod ». WM&WA/WM# Z o gén
Y s g&«hf%ﬁfm /W %vdr’%aw AR
MMM G b eatpan) 171, praapiboreaierdpmmer 7 MWM Do o7y
Tt AP RrrFIERUEABpOLAR  f1g2 s frorshbsccis . Ko meo o4l
o £ /ryﬂyf’fiﬁwfﬁmf oL /@’ WW Wag
AUk Koubow  Hé MWM ,» @i POPTorTeernpey Lod-
KoL Fily ngmﬁ 9 4 U 4516 Lt PSSty




y‘m/@ NOAZET0Y  BOIDDO  Gftpe CBHllernt] Ry IRupiptyscsirs) iran
Mk ek, & oS :WZ/VMZ/ -—:ﬁﬂfm MM&@
Laprareh Qpucepluvecess /yw&ze |

| 5&%%6 Palweawe

yww%w oy
?/yf 1~ bty W’Mfﬂqﬂw «,ww f b

%!f”’dy-hmzm ﬁj) l
ey e, v Lamo m s rﬂmfﬁﬂm 9@9 W
W%ﬂfdt W,ﬁ ” :WM /{ﬂW at canieens, s
WM m fm&z/ mzw WAW Y0 # WMMW e/«;a
' |wﬂ@w«—¢y #@%W
MMWM WWJW«%XM pr #,Mé / fy W
U ARl fproihiy S becl éz.’er/_y W Ay ap 20 e
Ve 'S MMWM ¢52 WMW& T ”""94’”’77? /@»@a

W/mﬂ/ Wﬁfﬁ/‘/fl} Af/}(xfz i M /,/ j
/:w,z % '-‘97 Trd

4
[*w.?/*%%t =eonrt

_quﬂ.oaem W fyeﬁﬁ’%wz';i_;

it i fa? e‘*’ ?ﬁfﬂzﬂr |
W LSy
,5 Mﬁ//ﬁ?#ﬂ?ﬂ / c//ﬁp ﬂW/M W J’ ¢W WM
sz mgmw



B BMIE (8). 3 yCJIOBHAX FOCTATOUHO! TIIAKKOCTH KOBFHMINEHTOB &,
éi' C BCerma MOXHO HaiTi Taxroe Heocodoe npeodpaBOBéHme

S=¥(xy) 7= ?KK}Q HE3ABHCAMID. NIEPEMEHHNX Z, £ , B Deasyibra-

T€ KOTOPOTO ypaBHeHme (8) B odnacTy €Z> €0 3aNAHUA NpPUBO-

JUTCA K OJTHOMY M3 CJIEIYIHIUX KaHOEUYECKMX BUIOB

Z;?.Qﬁ V? f—/44%? +g£?&? < CU” ='“f;

7 (I3)
B QJMUNTHYSCKOM CJAVUAE,
Z)Erf. 4%1‘ 52}2 %C’?x":fo (14)
HJI
- , 25 =
Ypg ~ Uyt A% 1BV Ccr = £ (15)
B I'HIepCQJIIYEeCKOM CJydae I
A (16)

Vppr L% 1 B9 LT = e

B JapaCoJMYecKOM Clyuae.

Bo3MORHOCTL [IpUBENEHMA ypaBHeNus (8) K KAHOHWWYECHKHM BU—
zam (I3),(I4),(I5),(I6) ro Bced oGmacTy €Z> eI'0 3alaHus
(M4 Xak ewé OPWHATO IOBODPUTH "B GOMBULOM") IOBOIBLHO TPYABO
noxaszarTh. OmHAKO pacCyXmeuve, NDUBOIAMEE K OCYMECTRIEHED Ta-
KO¥ BOBMOKHOCTH, CUJIBHO YUDPOWAETCH, €CJH OTPAHWYKTHECHA DaCCMaT-
pigﬁfm ZocraroyHolt Masoff oxpecTHOCTH TOouRE ( X éf )odxacfn

lycrs remepr (8) ABnAETCS YpaBHEHHEM CMEULAHHOTO THIA B OG-
JACTH QZ) , IIDUYEM €ro NapaloJUYecKOe BHDOFIEHNE MMeeT MecTO

BIOJIE KDPHBOH Z2 YpaBHeHN€e 3TO} KDPMBOJ MOXHO 3aIMCaTh B BUAE



ac- 85=0. (17)

Bynew cuurarh, u9T0 & , e . € gBIMOTCA QHAMMTAYECKEMEU
GYHEIBAMA CBOMX apTyMeHTOB, a & - npocTas aHAMMTHYECKAR

myra.
RanuiteM ypaBHerue (I7) B BUIE

& &
4 /:a;éy/ /X,O?) = O, (18)
rie “ - HaTypaJbHOE WHCIo, elt ‘23;/ =C  gpagerca ypas-
Hemmen xpmpok & |, BIOMD KOTODON GYHKINSA & (xg) # O
u, kpome toro, ‘Tx ® /? OTHOBDEMEHHO B HYJh HE OGDallaiTCs.
OGosHaunm uepes 67  yuacTOK IyTE © , BHONb KOTOPO-
TO J00

2

z
a P f.Zj/z/t/a/yf C’é; +0, (19)

JUG0

czA/; /.Z/AQ,? 4 Cﬁo/y":O.

(20)

Buntonrnenme ycuoBHsa (I9) o3HayaeT, YTO HanpaBJIEHUE xa~
DaKTepACTURYE ypaRHerus (8) B TOUYKax &7 He commazaeT ©
HalpaBIeHneM KacaTeabro# »To# xpmBof, B TO BpeMA Kax DaBEHCTBO
(20) o3HauyazeT, YTO STY HAIpPABIeHUs COBIaNABT. Eciu d(@éz{)-—
HAMMEHBINY YTOJ MEXIY KacaTesabHO# K KpUBOi 67 B Touxe
/2,;) 7 BHXOINAUMM 73 9TOf TOUHM XapaKTepHCTHUECKUM Halpas—

JeH#EeM, TO OyIeM CuUyMTaTh, YTO BCHIY HA Y, JRG0

a (zg) * O, (21)



JRG0

AlTF) = O (22)

lycrs J; ~ NMONOGIACTH 06AECTH O , COIEepHaas BHYTDH
ceds yTy &4 ¥ B KOTOPOf BHIONHAETCH BCWIY YCJOBHE JKGO
(21), audo (22).

Jloxa3HBaEeTCA, YTO MOXBO HafTH Taxoe HeocoGoe B OGJACTH
61 IpeoCpasoBaHne HeSABUCHMHX OepeMeHHHX §=3rxy) 7= 7/:;;)
Opu IOMOWM KOTOPOT'O B 3TOH 0o6AacTH ypapBHe:Ene (8) NPUBOIMTCA &

OIHOMY W3 CJEIYKMUX BUIOB

Lt S

7 Yrr %?/7'77‘/42/} +52’J?fC’zf'=‘jf, (23)

Zry
Very + 1 Yy rAY +BY 40 =4 (24)

npy HeusTHom /# =Z/7+f  y npum coGiomerwu yoaoemrit (2I) mum
(22),n

27
7 D;Iiyf—fquz/}#ﬁv?va:f 259
YA
t T, s AUR + By +C
Veg T U Ppy r AU #BYy 0= (26)

mpu . w9ETHOM - 7 =.2/7 ¥ Ipu colimmeHmy yesosui (2I) mmy (22).



B obaacTy Cs_f ypaBHerns (23) n (24) ABIANTCHE ypabHeHH
CMEHAHHOTO ( BJUIMITHKO-Cunep GOMUUECKOTO ) THIE ¢ IIAPAGOJATIECKAM
BHDOXIEHNEM IIpH /= C , B TO BpemMs Kax ypaBHerns (25) u (26)
npn ## ¢ BCHEY SILTAITMYHH WIM BCONY IMIepGOJINTHE, & TR
/= € OHE 0062 NapaGoNyIGHKH Bupomamcsz.. B oGamacTn, comepma
e BHYTDPU Ce0A YyUACTOK JUHUM NapadoivyecKOr0 BHDOXNEHUA =0
C [OMOHEBKN HEO0COGOT0 IPEeoCpa30BAHWA NEpeMEHHHX Y%Ee HEe BO3MOXHKO
IPUBECTH HE OIHO U3 ypaBHewm# (23), (24), (25), (26) x mpyrouy
AN K YyPABHEHVD TAKCIO REe BRIA, HO ¢ JIDYTHM . [OKA3ATeNeM  Cme.
newn 4 . |

§ 4. Cucremy JmHeHHHX ypaBHeHU B YaCTHHX IPOU3BONH

Kak y®e Owno ormevexo B § I Hacrodue# ruiaBH, cuUCTeMy Jau-
HeHHHEX ypaBHEHMH B YACTHHX IPOM3BOMHHX BTODOTO IODAIKE, B KOTO
- YACJKO YpaBHeHHA v coBmanaer ¢ wicaoM A4 UCKOMHX dyHKImi,
MOXKHO 3aNlHcaTh B Bune (4). B 3TOM cIvYae XapaKTephACTHYECHAF
gopia (2) npUHMMAET BUI

2
H(a,.,0,) = del /Zf 4;]‘”“”"’3/- (27)

OueBwIHO, 4TO €& cremeds pasga 24,

Henemte o Tumam cucTemd sEpa (4) IPONCXOIMT TaK, KaK 9T0
CWwiIo ykaszaHo B § I.

B cryvae IBYX HeBaBHCHMHX IEDEMEHHHX IIA CHCTeMH (4)
dyrem ToJb3oBaThcs 3amncikb (8), B xorTopoi a,éy c d/’ €, j -
xpampariue VXNV yarpmmm, 2 & = (%, . Upe ), F=(Ffa)
BEKTOpH. bes orpaHnvesna oGmHOCTY MOXHO CYWTATH, 9TO dela+



JTOTO BCEeTZa MOXHO MOSKHTLCA Jorxoxmiell 3amMenoil HeaaRRrCHMHX
NePEMEHHEX M WCKOMHX QYHEIUIA.
CUUMIOTHYHOCTH cHCTeM (8) 03HauaeT, YTO KOPHUY XaparTepuc-

THYECKOTO MoamHoma creneny LA
2
Q(J)E C/&’Z{Q(ﬂ)) Q(A)z-a,ﬂ —;‘afg%@

BCe KOMILTEKCHH. ['MIppOOMIHOCTE ®e 3T0H CHCTEeMH DPABHOCHJIBHA

TOMY, YTO Hapdny ¢ TeM, YTO ACKII0IaETCA ef HapalomuecKoe

BHPOXICIME, BCE KODHM (HyJ H) HOJSMHOMA 9%?) TeRCTBUTENBEH.
Hoxunom ﬁ/ﬂ) DI HamAumMy erc xopreit (wyieit) gg C

KPATHOCTLK A}' MORHO IDEeNCTABUTL B BULE
€ & &
Pa)= del @ 17 cA-4;) , = &
(=7 =
flokaxer, 4YTO

A = V-1 (=4.., €, (28)

i
14
4 n]

ro= /“Q@,é Q(-/?‘,')'

{

LEACTBUTENBHO, IOCKOIBLKY 77~/ W"{ V?q,'),cpenm CTOJICIOB
fj /,?’;') , 0/-—./,... N, MAT PRI Q/)[) JuHEeRHO HesaBUCYMHMK
annsores /7 . bes orpanwtgesns oCmMHOCTZ NIDHMEM, dYTO WMMM

ABNANTCH CTOMCHH QL v, 9 ryo CnenoBaTessHO, MMEeM

f’\//?) Z Zp f/)(}?,) / sty wn .



[lprmem 0GO3HAYEHKA

/u.
‘= q.1)~>" O e Soad . N
fy'fj)‘" Q/m) /{; C}’//ozo‘q)) J it ., N,
° o 7
ta vk, (Ai) =0, w0 GycA) - (9) 3 0) rre g y.”./,q)_
NOMHOMAATLHHA BEKTOD HepBofl CTENeHH OTHOCHTENEHO .

Beumy toro, 4ro

Fra) = akl ) =
= CZ/EE’ZZ [?v (’1);-"; 2/_}' /’1); Z";a/ /’9): e f:’j/ /’1)-]
c1-3) el L 9.0),,85 ), s ), oy

CpaBemMBOCTE CHOPMYyJMPOBAHHOIO YTBEDPRIECHEA OUYESBUIHA.

flo onpemenesnio ranepoosMUYecKas cucrema (8) HasuBaeTcsa
HODMAJIBHO THmIleplosmdeckoit, ecam B gopmynax (28) sHax paBeHCTBA
ormueH. HOpMAZIbHO THNEPOOJMUECKAs CHCTEMa HA3HBAETCH CTPOro
ranepdosmaeckot, eco KopHM (Hym) A;’ TomoMa 72 13) sce
OpOCTHE.

O4eBREHO, YTO NpeoCpas’OBaHAEM HE3aBUCHMHX II€DEMEHHHX 7
HCKOMEX (yHKIMfi He BCEIZNa MOXHO IpUBECTH cmcremy (8) K Bumam
(I3),(I4),(I5),(I6),(23),(24),(25),(26), B roropux 4,8 C —
geagpatiie A/XA/ varpmm, a K= (&y,., %y ), So= /75,-.-,7‘//)
BEKTODH.

JyHefHHe CHCTEMH YpaBHEHHE B YaCTHHX HNPOM3BONHHX IIEPBOrO

IOPALKA
~
S5 A 2) 2%, Az = F,
Jar Zs | (29)
Irne

A B — KBaIpaTHHE /%r/fa}//f/)f, MATDHIH , ¥ =(4y,... z(,,,),,

/s



7

4/

ECKOMHII, & /r;ﬁg%pu,/ig) - 3alaHHH#A /¢/LmepHHe BEKTODH,
KIaccugpuypynTsa 0 cXxeme, yKasawwoil B §I HacTosmel IIaBH.
B cuyyae IBYX HE3aBUCAMMX NEDEMEHHHX ZL=x ;qzacy

3amucHBag crcremy (29) B Bume

o4 2« -
a S7+ 4 & A L A~ (30)
B cunTadg, Ge3 OUpaHNueHnd OGWHOCTH, ITO 'gééZQz‘*Cﬂ KK H

> '
BHNE DACCMOTDPHEM ITOJIMHOM “/C:i) creneny /b/ OTHOCHTEJABEO

A
Pra)= ael ral+d).

Korna f;?ii) He uMmeeT neldcTBHTeNBHHX KopHe#t cmcrema (30)
CymeT ssupmTHYeckolfl, a Korja Op¥ HCKINYEeHWH napacoJMUYecKoro BH—
DOXIEHUs, BCE KOPHU HTOTO IOMMHOMA ﬂeﬁGTBHTeﬂBHH)CHCTema (30)
Oyner runeplonMdeckolf, mMpEuEM ¥ HA STOT pa3 BBOIATCH HOHATHL
BODM_6HOR ¥ ¢TpOoro¥ runepSoauaHocTH,

Kraccr@uramua 1o TunaMm JuMHeRHHX cHCTeM ypaBHeHult B 9adTHNY
IPOV3BOIHHX BHCOKOTO nbpanna IPOUCXOMAT ZHAJOTUYHO, IOITOMY
8I€Ch Ha 3TOM MH OCTAHABMMBATHCA He GyIEM.

Henocpencreennolt mpoBepxo#t JeTKO yOeRIaeMCH B TOM, |TO
cucrema ypaeHenui (20) smHeiiHol crarwueckoil Teopun YIpYyTOCTH
B KOMIOHEHTaX CMellerUsi, BHBeIeHHad B § 5 r@.I, sumnrnuna,

TaK HASHBaemasy oCOOWEeHHas cucTema Komu-PuMaHa

_S_-_i( - '%fy_" QKZ;J)“ * ff'%g‘ﬂ?f"ﬂr‘?, %"+%V+(’/{9)wqu‘7/%.=£

TAKXe OSJUMITHYHA, a CUCTeMa

7 v - 2 _ 2V -
% g ranyur Bag)rn £y 28 5 reryu s atiy)r= i



CTPOr'C THISDPOCOIMYHA.

CCTaHOBMMCS emé Ha TDHAMEeDe CHETeMH yPaBHEHHH B 4aCTHBX

ITPON3BOLHHX
Z AR AT R G S ST AL
2 ($7) + 2 (ph) =0, (32)

olUCHBaE! ILIOCKDE CTaIOHAPHOE Oe3BUXPEBOE IBHEEHUE CRUMaeMOil

CDEnH.
C yuérom (33) » ypaBHEHMA COCTOHHHH‘/1§PCFQ us (3I) cre-

IyeT PaBEeHCTBO

2_/4/2,‘]; o ~ £ dy?at ap e =0, (34)

~ alp
£ - CHAIADHAS BEJNUHNA CKOPOCTU 9,
2 2 2
Z = ﬁf 7 fz. .

MHTerDmpyﬂ (34) nomy<aeMm paBeHCTBO

L7 "/”/p"af’“//;f’ fo= PP

W3BECTHOE [ON HAa3BaKHeM YDaBHCHNS bepHYJLIE.
Wz ypapHeRWaZ BepHysum B CATY YDABHEHMS COCTOAHNA IPUXOREM

K 3AKMOYEHVD, 4970 IVIOTHOCTH CDEIH f ABTACTCH WKIII/IGI'I ﬁ

=£02) | (35)
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D, aQRETIEe HXONDERTHOCTH JOCTANQPIN 385EY VIS
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A T O S LI B Attt o e B S T B . ite T B [N T et oeiA Ty T KD T b b T o Lt e PR
Ol CCTR 10T Fhasieilin 3 HECTL 4 OGHEBOLEMET, CMORCCTI0 S
Mirter mEemepAeITe TmeL e, TRLett 17T g preoriro B R I S
Liills RO JI““- ES S wh S LY TS Boe ilel.l Lcaent o b dile L0l ,';;u;:'_-,‘.-]':'_-..;, sanils

R ET S IS T TR L e rar et DI R R IPES
SEUTLO FOLCTEETEIM DT DRLICHEL NNIIEEE DS ENURE]

=/

HCUEDIHBEETCH (YHRINeH urr)= 50,,_(-1( L = /zf--—,-"/z), & YDABHGHUS
A

> 8___;’ ) %J =
l’:/ a i
BOBCE Lo MieeT HeLCTRHTEIDLIRD Peuehlii. UHIAN0, BCTReNaNslieca
WI0MCINIDD YPABHONNA B UECTHMY LPOL3BO. Il HAR TABILIO
o FEOPMA OOHKHOBCGUHMY LNNICDEHINIEVIBINN ¥ PaBiiCilng MHEeT0a
-L v A iy uvoal

G0HATLE O0LCT0 DECHM. UYLHOCTD 3TOTC H0LAIEA QCOoCeHiI0 APIO

DACKDHBEETCA HA NDINepe JRHeHHOro ypapdeHHs Oopanua 't

;@)

R
=
)r::
R
&
Xy
iy

rie H« /1), £=4.,.,/Z - 3apaiide Ha HEKOTOPOH MPOMEXNYTKE
< L £X, HENpEpHBHxE (YHKIMK. [AR M3BECTHO, STC yhaBHele UHMCeT

CHCTENyY /2 JIiHEIHO HEBABMCILOLY DUlCHEM 7 z), .., J/g /r) p

apil HOMCGM KOTOPHX JHCOC €r'c peuelme //f‘f) LIOEHO IPeiCTEBHTDL E

Bu LG

F7 = Z. Co = (%),

Tjie Cx) K=L.. /'23 — ICGCTO. I-ilu_e. FIGCHHEO B 9TON CLEHCIE BHPAXEH!C

(4'7), B BROTOPOL C’// v, Cr ~ [IpO43BOABHHE NOCTOSHHHE, ABAASTCS -



O0LONA DeileHNeN ypapiHenng (46).
L TEOPHN yPaBEEHl. B YACTIIX NDON3BONHMY AlUIOr: qHy:. RouTeD

i

OCLHOCTH DEeleHiI XCTA i GTCYTCTBYET, 10 HEXOTOLEY CIyYagy BCe

A€ LIOXHC BHIIHCETH ﬁO_) JYAE, BHCTYVIISKNKC B poit ofiero oelieHing, -

dX, HEIDEACD, JPABICHIC RoJeC&inl crpyi

2 2
« ,
gi-’- 4 9

B DE3YILTATEe 3alieHH e peerii
= J_”-/Z‘/ 7~ x-7, V5 p)- u (%f/ j'l:f)

SAUNCHEZETCHE B BHLE

o% -

252y

Orcxna AHTETPUDOBARNE HAXOoe, uTO

v(EY)= £08) A ‘r).

CagzopaTensic, JopLyaa

wex l) = £rxel) + JA /2:-29 (49)

IDY JIOONX LB&KOH HEIPEepHBHO TAGPEePEHIM DY eMEX (Y HRIIALL Fq J ji
LAET peryidapioe pelleHne ypabiieHns (46 '
Henocpencreensoi IPOBEPKOL yOexRnaeMcsa B TOM, UTO BHDAXEHUE

urgt) = $2)+ $rz) (50)

rie A2 ) — DPOASBOMbLRA] SHAMITHYECKaS (YHKIAS KOMILIEKCHOT'O

TEePEMEedHOrC Z =2 # y » TPELCTaBAAET 0O00L DEeTYAAPHOE pameHue



ypaBHEeHENs Jamwiaca

2
gL, D

X+ 36;/2-

,-‘
i

JOKa3uBaeTCca, 4TC JIOOHE peleHys vpasHedn:d (4o) ¥ (8L) new-
HO HPELCTAaBHTh CCOTBETCTBEHNO & BuZe (<4u) B (50), T.e. 3Ty op-
MyJIH BHCTYIIAWT B POJIM OOCHEI0 peilehMdA YKA3&HHHEX ypabieny:l.

$ 3amavax, KOTOpHE MOLEJIDYOTCA B TEDMMEAX YDABHEHHi B
HACTHHX HPOMBBOTHHX, K MCHOMHM DENEHNS: NaHHOIO YDaBHEHNS IIpeub-
ABIAKNTCH JNOIOJHUTEJBHHEe TpeCOoBaHMs, T.€. LIA HUX CTABATCH 3azadn
C ONpeieNeHHHMA YCJIOBMAMI HA MHOTOOCP&3UAX, DaBMEDHOCTH KOTOPHX
Ha EINHMLIY MEeHBLE DaBMEPHOCTEH 00JacTH ‘QD 3adaHUA CaMore ypanHe-—
HiA, TIPUYEH, 8TH LHOT000Pa3ud, HOCAIME HABBAHNE HOCHUTEJNE! TaFHHX,
JEeXAT J¥O0 B 0GJACTH @ , JHO0 Ha €& rpannue 39. Horma HCKOMOE
pelerne, JIONYNHCHROE BTHM YCJOBUS, CYUECTBYCT, CUMHCTBEHHO U B
OLPEAEJIEHHOM CMHCAE ( O KOTOPOM DEYb HOHIET Mume) YCTOHUWBO, TO

32844 HA3HBAeTCHA KOPPEXTHO WM IDaBRJALHO HOCTARMCHHOM. BamHmM

ABIAGTCA TO OCGCTOATENLCTBO, YTO KOPPEXTHOCTE I[IOCTAHOBKY 3aTay
LI ypaBHEHN) B YACTHHX IPOM3BOHEBN CYHECTBEHHO R2aBUCHT OT THIA
DACCLETDHBLCMQI0 YpaBHe nid.

UcTanopucs Ha HEKOTODHX IpPHMEDAN KOPPEKTHO HOCTARIEHHHX
3anay IJisi IPOCTE/IMX YPABHEHH:, IHICPOOIVYECKOTO, BJUMNNTHYECKODC

0 [apaCoJuYecKord TUMOB.

8 6. Bommopoe ypapiemne

Kax yxe OHWIO YyCTAHOBAGHO B § 3 ra.l B JmHeluoi TEODPUIT XoJie—
OaHnuii BaKpelUIeHHOM [0 Xpasgd YUDYIO! MeMOpayd CHemeHue 2(52;357

eé TOUEK (3;5{ ) ABJACTCA pELIeRHEM YpaBHEHLA

iy | 2 2 _ o

D7t eV aﬁz i (52)
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lpencTannAnmee codol, mo JEHHOMY B § 2 QUPEUENICHNI, VDaBHOHWE

PRIEPOCANUSCKOIO THIA,

B pesyasraTte HEIOCPENCTBeHENX ¥3Mepennit HaCIBATeNb B COCTO-
AHEN BHNYMCJIATE B HAYAJILEHH MOMERT fo BpEMEET r KaK QOYIEIND
21(1,;, Zo)s P(-I,G‘f) — OUDPEIENTEYH HAYaThHOE IOJOXEHHE MEMODaNH,
TaK II HAaYAIBHYD CKODOCTE 2_2(_(5(%})/ = V//zy} €€ ABHREHUs,

9T fpoy,

Cremosarenso, dywmma 2(¢z, 5 Z) , ommcumammas KoJeCanng
SaKDEIIEeHHOR No KpamM MeMCODaHH, 3aBrManmei B NOJOREHUN IOKOS
odmacty & ILIOCKOCTY IEeDeMEeHERX <, ; » JOJEHZ CGHTH DPeTyISPHHM
petenmer ypapuemns (52), YLOBIETBODAOUMM YCJIORUAAM

urz yt,) = Az 82;(;;% yz_t = ¥z y) (59)

YpaBHemme (52) amugercs yacTHuM CIydaeM mpu /MZ=2Z, ZL,=-L
X2 =4  BoIHOBOTO YPaBHEHNA C /1 1IpOCTDPaHCTBeHNHMA [epeMeHHHMU

ocf) e A x,&_

M

Py

2 % O A 2
— d = =
272 4 g fmy P

2
/ (54)
Pemenws ypasHenns (54) TPHHATO HABHBATHL BOJHAMA,

Korme 7= wm #=3 ypaenerne (54) momesmpyer KOJeCanusa
COOTBETCTBEHHO OZHOMEDHOI'O KOHTUHyyMa (HENpUMep, CTDyEH) TPEX—
MEPHOTO HOHTEHYYMA B NEKADPTOBKX OPTOI'OBAIBHHYX KOODIKHATAX. Jpag-
Henye (54) rpneplomEubo mns Boex BHAYEHNIT He3aBMCUMHX nepeMeHnHuX.

yers &G - 06JACTh /t ~MEpHOT'O IDPOCTpaHCTRa f;_ TOUEK

ﬁ----fzf,...x,,)) TeRAlEs B IMIepmaockocTy £ =Zg IPOCTDaHCTBa [fzf-_f
Toqé}c (x, A ) ,a %1)]4 ‘/’fx} — 33NSHHHE B G neifcTBUTEILHHE OYHKIIHY ,
damays ONPCLENIEHUS DETYIAPHOTO pemeHns Uy Z‘/ YpaBHeERsa

(54) no 3anaHHEM



S0

207 %)= 7)) 7, (_:;z‘)/ =) z€F (55)
7=t
HOCHT Haldadre oo VI 0UU, o JCIOBIA, CTODITITHDORAHYHHE B

Frnny B e L TR
Biime DAPREHCTE (o2 - HAYAIRARY YONORML, o TANQIT JToCTaHOBEE

3nrATy KoM HOCWTEMSH THIFHX SangeTcI ofJacTh 62 TEIen-

1I0CKoCTH 2
55) CTPOWTCA B KBAIPATYDAX.
7Z=3 | n=l

Z=7, MPCOTDAHCT B [ﬁd .
(

JH 3FeCh OUDarMWTICA DACCHMOTDEHNCL CAYUACH
Z=2Z ., Cneppa GYASH CUNTATh, 4YTO 7=3.
Towawers, uTO TyHmILA 2447 ff) , OmpeneJeHras 0 MOpMyJe

s
2.xt) = f A A
. ry-x/
PS4
rme /g-%/ - DaCCTOMNC MEXTY TOUR&M L= /Ty Xp x3)
2 2
0‘7‘7'5&.73)»51 clepa /L f %/ = 4 ,a M - zapaguas
ua S nedicrTamTesnHAsn EVHIINA, 00JaNaonas KeHDePHBEHME IIPCHAS—

POMHHYE BTODOT'O NMODSIKA, ABIASTCA PErVASDEMM DelleHueM YDABHEHHS

EY = o
@ __ = - —
ErE: {-’Zf 2x;° (56)

S DesyJBTATG BEMEHH NepemeiHuy o — X,

HeNenuweN BHpaxeHne HolX £) % mpuge

Z{afz;f) = ZL/W("I"*ZSZ JL*@;@”ZE)Q/% (57)
&7

rre & - exnpuuHAsS ciepa ¥ =4 | &

e = dFy_ d
cz/j- SO = Ll (58

- DJIEMEHT e¢ ILIoMAry,



5/

JInencrannennas fomwiaol (57) dvamuns 2% 4 ) OUEBHUTHO

HMEET HEINDEPHBHHE BTODHE TDOMABOIHHE, NPUYEN

3
2 9 50 = ZZ./ 3/ dGJ (5%
;=7 ; ' =7 Ei{ 5¢)

wpore Toro,

R (22 88, X t055, Xsr b3 ) € #
&

2/ Ha s - Er AT

& (60)

THE
- o M
L= — ), ¢ LY &
}S;//zf-%%ﬁ 7 59, 2 + 252?,é§J7£?<Z;) 61

a 4490 - eMVHWYHHA BEKTOD BHemHe! HopMAIN K /ff B TOqu(;f .

FuOeperImMNy g 1o 4 DABEHCTRO (60)}Hax0ﬂﬁm

Do . .o 1 0% 1 57,73 &g //th,y
277 at TPt TF 5T 2’*"/;"/)“-

ipmmenas fopuyry Iaycca-0CcTporpanCKoro IepennmeM GOpMyIy

(61) B Bume

A= /Z 92 A7y,
% B (6

2
)
re uHTerpai GepeTTca To mapy /y~%/ <7



:gf’DF""‘v'o 131 oy “‘{:"*‘?')q‘f?fﬁ@f ].-‘:OO_Y_)EHH&T i/, ;z/ 7—; "
- L
- 5 ”f 3/ 12 (B3) Toavuas:
7 2%

T = /a’f/a ”f/ 445 s o A (29

NTRNEEACE

Ten vor Shd AARIY = A6y , 10 s (G HENOLES

£ 27
2 ) 2 :5 ri

7=/ i%;ﬁf C{Eif ‘ L)

i
:“}:_ (f‘ ) agypauaety, UTC Z/(’Z‘f) ABFASTCH
=3

YA OOHNEBAIMY
VOTTAADHR DEHeHUEN FDABHeHNA (hd) rpm
Tomert o0o3HAYEHNe

S o). 2 ‘
z M /‘/) 47 2o (%, /" e

L S ey A
/7 00) mz‘isj MNP A (62)



LY

ilocronnry 47 ¢ g ABNAETCH IIOHaNbn cheny ,¢5/ 4 ~z/ Z 4 2:
gamnce: (6%) oznauneT, uTo ﬁ&‘f) npeicTanlaeT colo UHTe-
rpa.-'fm{oé CDenHeC: SWHKUEM _4 1o clepe S .

CueBMEHO, UYTO HADALY C tM M) PEIrFAADHIN DENeHULN
vpassewua (5€) apigercs B fynRIBA —‘? [ /M Q‘f)j OpK TnedoBaHyn,
yto A (Y4) mieer Hempepusnue NIPOR3BOTHNE TPETHETO MODIIRR.

CrenoBaTenbHO FYHKINIA

wrzd) = 2 8)+ 2 [t M) (70)

ARIAETCA DETYMAPHHM DemeHnen ypapHeuns (56), ecu Y//x) 15§
A x) 001aTA0T HEIDEPHBHEMI MPON3BOTHNMI BTODOTO If TDPETHETO
NODATHRA COOTRBETCTROHHO.

Jlerxo BHMreTh, UTO onpenesenHas ro dopuyae (70) FYHKIINA
UL f/ JNOBJIETRODACT TaKRe M HAYANBHHM ycJaoswsri (5H) ipm

l,=0 . LelictenrensHo, B cwry (68) ws (70) noTryaew

= 7
UL L) = o7 /W/f) a/Ej- = Yrx)
&

92”'”7 7/ Aol = V.
/ 7/ raes - V)

Horza HavanbHHe YCJOBMS GepyTcs IpH t=1, B pume {(b5),
peneduen sanaun (55),(56) ocuesnmmuo gBasercs GyHRINS ez 7~ )
roe 2(/2;27 magéTesa no dopuyae (70).

Bupaxenne (70} docuT HasBaHme HODMyNH Hubxroda,

flo dopuyne Hupxroda (70) pemenue %z t) 3anaun Korm
(55),(56) ompenenseTcs B Tex TouKax (X, ’-9 TIPOCTNaHCTRa [9,

nepeMesHEy. X, Xz, s, Z ,  koropwe 00J21anT TeM CROHCTBOM, UTO



Sy

2 42
nepeceuenue xonvee A - I (Tl = o ReDITHON B

TOURE (X z‘) ¢ THMEDIMOCKOCTN T =  mpuuammesmur orinec

& . Korma wocurens & TanHHx (55) conmamaer ¢ THIIE -

CNOCROCTRY £ =0 IpocTpalcTRa f_,/ , fopMraa Pﬁapxror}"ﬁ'"‘ou;.

ACJRET DEeNeRle 3anady Koni (55),(56) Bo Bcex EQHEUBRRY TOoup:

/ZZ) npocrpasncTaa Z,

lockoubky B cmry (67) 1 (68)

= =Mcply I /I

2 LLH0) = M9 "{5{;‘/ ALy
CIENyeT, UTO INA MOMYIEHHS Lems r»
20y Z)  zanaun (55), (56) B rouke (2, 7)

suaverma ¥ j f Y romsko

CAKT B TEOpHw

#3 fopMyaH Kupxroda (70)

HOCTATOUHO &
Mz ¢hepe /2/”2/ oy z°, N

3BYKZ HM3BECTEH II0N HE3BAHFEM npyHEImia Ty o ’
Pemenne %z £) sanadn (54),(55) npy #=2 mome- 1-;';;'
IOIYUeHO U3 (OpMyIH Iupxroda Metonom coycra. CyumocTs o i{\
METOIZ 3aRINYASTCHT B TOM
(70) qymawn ¥ g

Ty,

» 4TO KOrma B upamoft uacTn TOPIE T -
¥ =zammecsT TOMBRO OT. NBVX NepemMeriy

Xz , TO 2Ta JOpMYTIE nabT AYHHEIIH0

20z 2) = 2wz, 2y t) = L [ Flagy, )
19/% ¢2
/ / }‘a(lj"oﬁ «5.:7‘07:,)6?/&"_/
4/7’ gr >
19/ % ¢
(71)

He B8BHCANYH OT L3 YIOBICTBODPAOMYH OO L, 1 2 xax
JpasHerEmrn (54), Tax ¥ WavasbHuM yceronmam (55) .

T[ooemm d‘/ @}z_ 2JEMEHTa ILIoWAamy d-;y chepy /67/* £
Ha "  KpyT JL/, 4;;_( 9 BHPaX¥2eTCa Jepes Ci«g dopMynof



Ggf%fz: d/—'j;} @-—9/[.‘3/;\‘)): (Z.d/

¢/
. z 42
rne 43 - ODT OCH x_s , a V- HODMATE CORDH /j/:f

B TOUKE fé% L,C?J) TOMY, VWATHB2A TO OOCTOATEILCTRO, WTO
IDM BHUNCASHEN THTETIDAIOR R 'T")aBO“ yacTh moomyay (7I) caeryerT
CIDORKTHDORATE Ha KDYT %, # a‘" é f KaX BEDRXHDOD %37 o,

TAK M HEAHOW IOJOBHHN chepH /9Y/ = 77, sta (ODMyJIa 3alUIETCH
el NODAY.

B BUTE
U(X, X, z) = ‘Zg / %%’VL)‘Q/C%_"@(;‘(L"‘ > +
. 7 VZ{Z_ (%'I_ﬂ“(ilfrf—)l
Y., 4 a
27 of / ;)—ég =

'z 7= (7 -)*=( - %)

(72)

2 p-d 2
rne ol - kpyr (%X (=) & z"

Qopvyra (72), rawomaag pemedme samauy Xomm (54, (55) mpnm

=2 WOoCHT Ha’razre ~opuysH yaccona. M3 270f MOPMYAN BRIHO,

YTO MIA OlNEreNeHis DouCHUA Z(Q'z‘) saracy dotwm (84),{55) n
TOYHE /—‘?,‘Z‘) B Caydae 2=4<Z  He BEOCTATOYHO ma::‘. A SIT-'ZL'L’“
Yrz, x;) n Yz, I’a) Ha OXDYXHOCTH @fr -Zy) fg 'f)

3 ompenencEuy (%, Xyt ) B mouxe (X2, %) YYaCTBYIOT 3Haye-
HUA HAYANBHHY NMAHHHX BO BCEX TOYKAX Kpyra 74 . STO O3Hayaer,
uTO B caydae #=<Z B BOJHORKY Npouneccax npwsumn I'nitrenca He
AMeeT MecTta.

dopMyy, NAKINYK Delexme sanaun (54), (55) npn =

OUYEeBHIHO MOZHO NOJIYUMTH 3 JopMyaH Ilyaccona (72) onath mpume-

HeH¥eM MeTona ciycexa, OmHAKO, IR NOCTHXeHWs 370H nean



I

BOCTIOmb3yeMess hopryaoit (49) TDENCTABNEHAS permerul vpabHedus
(48). Jomeranisaa Bupaxenne (49) ang dymamny "’(/-?—;‘7 B HauaNn-

HHE ycxorua (55) mouaywaem
/ / @
F(T) + fo(X) = ax) 4 x) - Ao x) = W/z:)) x€ (- (73)

b pesyanrare HHTEIDNPOBaHAS M3 BTOPOI'O paBeHcTha (73) Haxommm

" 4
(7)) Serz) = [ HOAT | xo€ &,

7 (74)

B cuny (74) n NepBOro u3 paBeHCcTE (73) umeen
P 2z z,
Fr W)= £ [95) v‘é “/’/274/7// A 77) =z//s>/x):/mya%75)

floncranngn suavyenus VR, S na hoprya (75) B IIDAEYID
HacTh GopMyaH (49) noayuaem beuwenne zamaun (54),(55) mig CHy-
yag A=A
| xx?
wiml) = LLIT1) 1 S2-8) 4 [l d 7] xez,

- (76)
-t '

wopiiyaa (76) Hasnpaercy CopMyIol hanausena.

NHORECTBO TOUEK o6ractn & » 110 HavasbhNM Ianney (55)
H3 KOTODOM, BIIOJNHE ONDemeszercs 3HaYeHue zm-:zy samaun (54),(55)

B TOYKe fl;"—‘) npocTpanctea £ n#1 » HA3HBAETCH 06JaCTLR

3aBUCHMOCTH a8 Toukm (X, ¢) | g 00NacTY 3aBUCHMOCTH, pasy-

MEETCA He OTHOCATCA TOYKH, B ROTOPHX 3navenus dyHxunii %7z)
“rx) ye YHaCTBYWOT B olpemesenny «/Z %) g TOUKe (X, i‘) .
Ra ocropammn Gopmyr (70),(72) u (76) SaKN0YaeH, 9TO mpnm
23  0672CT: 3aBECHMOGCTH OIDeReJNAeTCA TIC NpUHIUTY Tn#irenca,
anpn Z=2 w f=f , o6racrin SABUCEMOCTH TS TOYKRM (a.1)

r S 2
ABIAETCA COOTBETCTBEHHO KDYT 77X/ £ Ty cermene IS )&t



npHHanexRaye G .

Snauemis %) nm (’1//") #a & BT Ha 3HAYEHUA
2cg £) BO BCEX TOURAX =z 2) € £ nsd » KOTODHE OGJAIAN0T
T€M CBOWCTBOM, YTO [EepeCeusHue 7;BYX MHOXECTR &y
-//;-z/ te Z‘Zj He ABIACTCH MYCTHM. VHOXECTBO TE&EKNX TOUEK

IPHHATO HE3HBATL OCJACTHY BIUSHNASL,

‘lHoxecTBO Touer (T 7)€ B KOTODHX DelgHHe 2((%7)

m-f ?
samaxm (54), (55) BHosHe onpenesmeTcs mo sHaueHumm %)

“72) ma & |, ‘masmBaeTca o4NaCTHR onpeneNeHEs Zerzl) .
OnATs n3 dopuyn (70),(72) n (76) crenmyeT, uTO OGNACTH ONpeneJe-
HBA pemeHms 2(/Z, f) COCTARIADT HCKINIMTEILHO TE TOURH
/J,z’)cf L‘;Hj , KOTODHE 00Ja7awT CIenywummM cBoificTBoM: ¥) npm

2
n=3 , chepa /g-X/ b £ , ABLARUASCA IIePEeCEYEHMEM KOHYyCAa
2 o~ 2
A //-x/ = (7=17)

C BepmuHOfl B TOUKe ('3,’2() ¢ THOEDIIOCKOCTBI £ = € | npuHan-
JEXAT G-/ , %) Ipu Z=Z£ , He TOJBKO OKPYXHOCTE /y-l/'-afz‘z,“
ABIANIAACH nepecet{em&ex XOHyCa k ¢ mmocrocTsn € = C |, 1o
BECR XDYT /7 ~Z/ Lt IpUHATNERNT G W, HakoHen, 3) Inpu

/=7 , HE TOJNBKO TOYRY (I-f, 0)) /-’(*Zi 0) IlepeceueHnd ns-

MHX ( BHPOXJIEHHOT'0 KOHyca) ;—I = T—ZA, i"x =7-7,
HPOXONAMMX uepes Touxy (X ¢) ¢ mpmmoit T=C |, Ho BeckH
NpAMOMUHE IHEY OTPE30K MEeXTY STAMH TOUKAMM NDHHAJIERUT G .

Tenepd HOKaxeM, 9TO0 B 00JIACTH CBOETO ONpENeJeH:s Demexne

_3anaun (54),(55) EIMHCTBEHHO, Iomyckras cymecTRBOBAHNME HBYX pe-

meHufi s (xxt) n iz f) aTofl 3amavun, B CHJY JHUHEHHOCTH
ypaBHeHus (54) m HayampsHX yejomuit (55) HpUXONZM K 3aAXIYEHUN,
ITO (BYHKIIMS uxt)= 2,(2,¢)- 2{3/15'9 ARIAETCA peleHWEeM yDaB-

HeHmss (54), YINORIETBODMONWM ONHOPOKHHM HAYANLEHM YCJIOBHAM
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§ 7. Jpappewne Jamnaca

SaiCcadHoe B LEXGDTOBX ODTOIOKANBHEY KOODIUHEATaX

ypapsenue Jamraca (38) wa ruapu I

Z Sa
Z. 2 = 0 (BI)

(e f

QUMITEYHO BO BCEM IDOCTDAHCTRE £ Toyex X= (ZLy.. La),

llockoIBKy coOTBETCTBYHIAR 3TOMY YpaBHEHWI KBaIpaTHIHas opma

(8) mmeer kanoWWweckn#t Bux

0 (’77)"' ’1”') = Z /’lcz,

6UsBHIEHO, UYTO OHO PEBHOMEDHO BJLIMIITUYHO.

Peryaapgoe m OOJIaCTIf}(DIIpOCTpaHCTBa é,,, peumenne & (x)=

Uz, X,) ypaswenys (8I) HaszuBaeTcs lapuosndeckoy JVHKIMEH,

Us smnedlHocTu ypaBrenua Jamnaca cremyer npocTeiitme ¢Bofi-

CTBa TaDPMOHKYECKUX gjymcmaﬁ: BMECTE C % (L) £=L./m. raponny-
Ha » gyuriwa &x) -:f Cx 2l.¢x), Co= C’afzsf;

@Hapﬁuy G rap:-;romqeozfc‘;;f’i' B 00JI2CTH (D fyrrnmet %) pgp-
MOHHYECKOH mnaqercg n dymmmsg (A C’f*f}, re A - CRAIADHAA
neficTEnTenbEan HOCTORHEAd, 4an TOCTOAKHAST ZE{CTBATEIbHAA 0D~
TOrOHaAbHaA AX/Z  yarpuna, a f=/£,..,f,J- noCTORKHENE melicT-
 BUTEJIBHHH BEKTOD, IpHYEM NIDEAIONATAETCA, WTO TOURN X . A0
- BC€ IpHHAILIEeRaT o0nacTH CD , ecuy QyHrumus 2/fx) TapMOHMYHAa
B 0GnacTy @ , TO B GVHKIMA

o e 2
v = 2 (), bl = 2

TapMOHWYHA BCHIY, T'e OHa OIpsnejeHe.
Korma ocnacts ) COTEPFUT CECKOHEUHO JIEJEHHYD TOYKY,

{IPUBEICHHOE Buile ONDSTeseENe IapMOHNYECKO! (yHKINE EynasTtcs



B yTOYHEHRIE, 10O NOHATHE FDOM3BOTHOL B GECHOHEUNO YYZaaSHHO! TOU-
ke He MveeT CuHCJA.

LY

Topopsr, uTo (ypxms /%) ranvCHNYEA B OEDECTHOCTH 0&CHO-

HEUHO YRAaNERHOK TOYRN (7.0, BHE BIEMEHYTODO mapa /x/<R  nocra-

TOYHO GoMkliore pampyea A ), ecan IR IRILAS

2-7
Zf(;) = /;/ %(/f/z)) i: /%2— - (82)

JOOpEneICHHAH B TOUKE =0 wax 4m VT ) PALMOENYHE B OKDECT-
e P

i—ra

_ X ,
B pesyarrare 3aMenH g= jx2 e (82) momyuaem

HOCTH TOURE f=O
2=tz -

= Jx =

w”IT) =/ Zp//.z'/")'

-

O COOTBGTCT’?W?’; C 2T IO DEeDYIADHHN B ORDECTHOCTH (OeCK0o-

Ly

HEYI0 V7 I&JLO IHOI. TOURY DEMEHV e Y DaBHEHNA (GI) nmommnmaerca DEDMO~

WIYeCKas B STOH OKPECTHOCTH BCKHIY, KDPOMe CCCKOHEYHO YiameHEoH
TOYRY, CYNKUHMA H(E) | porTopag Npr /X/? e ogradres OI'DaE¥YeH-
HOll B cuyuas << 1 CTDEMHTCH % HYID HO Menieryee, yen /X/ e
upn 222,

liyers @ — Q0JaCTh HPOCTPEKCTBA £, 2 C IDOCTATOYEO INIAKKCH
(#-7)  -mepuok: rpammiest S=0D,a %2 w V(Z _ gazammue B med
HEFCTBUTENGHHE I'apMOEMYEcKUe (YHKUNY C HENDEDHBHHMYI B (DUJ
IPONSBONHEMA IIEDBOTC IIODANKA ¥ MHTETPUDPYEMHLD! B D IIPO¥ 3BOTHEMY
BTOPOI'0 NIOPSNKS (NTOHATZE IVIATKOCTH FDAHWIH OGIACTH 0yzeT yTouyHe-
H0 B § I pa L),

I«'II-"" EerpUPVA TORAECTRA

2 (r2)- > ar ox

‘l/ ‘-, ‘ az‘ 2
L
E 5?( )
2o 3-1} ( 3—2-'-'()
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16 otaacTn @ T ICHBIYECE ONIVIACL 1AYCCH-CoTRCIDATCEOTO
J . o L 0R 3

0IyHast COOTBETCTRAEHHED

2uy) = “‘gm ‘2% 20 /7
‘/Vg) 2 2 ¢ G/JJ (= 2L, 2%, 0{( / CImy
AS’ @ Ll )

¢/v/‘,z),‘,éf) g?’j, _ H.éy)é’?/‘/ﬁ)/a”é

orza o0aacTh @ COUEDPFNT COCECHEUHO YIAMGHHYH TOUYKY IIDO-
 CTPAHCTRA é;_, LIS TOT0 MTOOH Joprmray (83),(64) ocresanpcs B
ClIe, OFT JORUATEIDAMLINX BHDAKEHI! CCTSCTBEHHC IOTRedoBaT: 20C0-
JUTHOH LATEIREDYEMOCT: (HIE CYMEDyN0OCT:, eCHAnL INITerpai NOHHMAGT
¢S B crmcxe JMedera).

Lpuyas (83), (64) No3BoManT J8rvec YCTaL0BNTL CIeNVELNMe BAR~

HHE CBO:CTBA IapMONNUECHEX (i mzz;.ecm TaDMOHVIECKAT B 00—

JACTH @ GYHKIWST, YAORIETBODAWIEA YCJIOBMAM, MOCTATOYHHM LIf
I CIPABELINBCCTY TOXnecTsa (83), vanHd HYAD B Xannol Toure oS ,
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X% L
5T 5 Sme >0
4 s
B TOYKE (X l‘) , & 3TO IPOTHUBOPEYHT TOMY, UTO %L f) -
pererne ypapHeams (I08).
JOKazaTeNsCcTBO BTOPOI 4acTy CHODMYJAWPORAHHOI'O YTBEDATSHAS
TosydaeTcs 3aMenoff gywxmmu (X, l) wepes - 2(x, t). 4
B GODMyJIMDOBKE IPHHIMIOZ BKCTpPeMyMa BOBCE HET HEOGXOIMMOCTH
TPeCOBATE OT GOKOBOM MOBEDXHOCTH S, odractn G} ~, 4YTOOH
OHa OHna umgﬂnpnqecmﬁ. 3 nmpmBeneHHOrO BHME NKOKA3ATEILCTBA
crenyeT, 4YTO 2TOT NPUHIWMI OCTAETCA B CHJIe ¥ IIpW Sonee olmmXx
NPELNOJNOXEHHAX OTHOCHTENBHO AS:; .
Kar yme Owro nmoxazano B § 4 rn.l npm onpeneseHHHX AONyme-
HESX SBJAEHWEe DACIPOCTDaHeHus Temna B CPEXe ONMCHBAETCA YpaBHE-
vuem (I08) npm 2 =123 .

OGosHaumm depes 07, 0GNacTh TPOCTDABCTRa nepemenusx (L %)

@, =Dxj do<t<Ty.

B mponecce HAGNWNEHHs 38 PACHPOCTDAHEHWEM Tella, OYEeBUIHO,
MOI'YT OHTE BHUMCJEHH 3HAYEHUA FyRxumy &((X 2‘) B XKaxno# ToUKe
X TemronpoBOLSmell cpenH D 5 savambusit vovexnt Z, 7 B
Karolf Touke Lo IPAHULM 2% 1 ncex smauemmit ppemery L
n3 npomexytra Z,<Z <7,

CIeROBATENBHO, MH MOKEM CUMTATH, YTO 3HAUEHEF MCKOMOTO B
06NECTH QT' pemerns (X, T) ypasuenns (I08) Hamepen 3amaxu
H3 HERHEM OCHOBARHUH 06xatTH 071

Ulx, 1,)= Y(x), xc¢ 0 (117)
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zz(xo,z‘):W/f)i (2o, t)e 9V x {z‘,zz‘«”fj. (118)

Yenopra (II7) = (II8) npmHATO HaswBalb COOTRETCTBEHHO Ha-
YANLEHME A KDaeBHMM YCJIOBHAMHY, 3alaYa Xe OTHCKAHNA DETYJAAPHOID
B 06NAacT Q77 peneH1s 2(/1,27 yoasHernsa (L08), yIOBNETBODSO-

mero yeaoemam (II7),(II8) - mepso#t xpaepoit samadeil.

B cmny JmHefiocTd ypaBHeuna (I08) u ycxommit (II7),(II8)
HA OCHOBaHHM IDHHIMIIA SKCTDEMyMa CDasy IDUXONMM X SaKIUYEHKD,
yro 3amaga (I08),(II7),(II8) ne MoxeT mMeThH CoJNee ONHOTO DemeHnd,
HEelPEDHBHOTO B va VI, 3 IIPEHIINMIA SKCTPEMyMa CReNnyeT Tarke
VCTOHUNBOCTS DElIeHUA 3T0{ 3anayu. |
CyeCTBOBAHRE DENEHUA 3amauy (108), (II7), (1I8) nokasumseTcH
IPE TNOBOJBHO OONMX TPeCOB2HWAX OTHOCATEALHC I'DAHAUH 99 06~
nacTH D 4 gymani ST w Y(Z) | Nk specs orpamumucs
paccMOTPEHMEeM Ciydas, Xorma : 1) B ypaBHemnn (I08) gmcxo mpocT-

PAHCTBEHHHX IeDeMeHHHX DaBHO eiummle, T.e.

2
2 u |
2t %E% o (119)

2) ooaacTh Q IpeICcTanngeT CoO0H NPAMOYIOJBHMK 0(@0
B(oT), N(ET), A(Le) €29 T >0,
n 3) ycaosms (II8),(II7) umebr BuT

7

2gl)= UCL) =0, 6 0<LT<LT, (120)

Uz g = SE), CEESE (I21)

IPUTEEM ‘-’p@/ HenpepHBHO IndfepeHmUpyeMa 7 olpalaeTcsa B HYJAb
npn X=C U~ x=£ .



Kag ¥3BECTHO N3 Kypca MATEMATHYECKOIO anasimsa YHKINA

V/R?) pasatraercsa B aCCOMKNTHO 11 DABHOMEDHO cxonmmiica pATR
dypre
[~ -
)= 2 G S I8z

R=f

? (

-
Fale]
)

S

ric

£
Ly = '22 /WI) %-/féf x) Az = k=12,
| : |

lonn3ysach gopmynoft (I09) mpn Z=f , =% T/l)r-
_.EEF_( z, noNIydAel DETYISADHOE peteHne 2 (Z z ) ypabrenng (I1I9)
| _ax't -
% zt)= & gn IKax

YAOBIETBODANIEE KPAEBHM YCIOBHAM »

’Zlh,/ez‘/'z Z{ﬂ_f Z}—— 0/ 2(;( (2;0/——-' St _.7&"5:\:.,

Jerxo moXasaTtn, uTo myHKWMa UL Z ) , NDEerCTaRnambas
codoil cynary PALE 2 2,
o b7 3
e 3 ,
2ert)= 2> 4, & Sin ZX x
=7 z (123)

ABIAETCH MCKOMHM pemewyem samauu (II9),(IR0),(IRI). Las eToro
JOCTATOYHO 3aMETHTEH, YTO HpH Z>0 agcomorHas u DABHOMEDHASA
cxXOonEMoCTE panma (I23) » pgno:e, TONYYEHHHX ¥3 Hero gmddepeHuw-
popaHueM o L u 7 cuoxsxo YIOIHO pas, B OKPECTHOCTH Karmoi
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CrenopaTenpHo samada (II9),(I20),(I22) mocramieRa KODPERTHO.
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U, 3 cnyuae #e DA30LHYTOH #ONBON ..0DfaHa 77 nonommTeND-
Hir: Hanpasinenuel’ o0MOona- MOWHO CYMTATH HAIDARIeIne, COOTBETCT-
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xaxrol Toyxe TIANKAA KpHBAA HMEeT KacaTelbEyw, IDUYer yroda,
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rAOCROCTH, SRAACTCE HelpepumHol TyHuxunell najaveTpa T .
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A A A A ,
CosVZ, = - Sx,  Gslz, =sSx,. (B)

Trarxag sadeuyrTas xpupag onxamz /0 0GIAN2eT CNeTYImEM
BamEint cEOdeTRE: nag mawmof /7 0YMECTBYET NONORHTENLECE
we10 O TEXOE, YTO OKDYOCTS ¢ NEHTPOM B modoft Toure
xe/  pamrvca <&, DOBHO IBa Da3a HEDEeCcexaerT KPUBYD 77

?Ipe,ummeman dopmyaof (2) iopnaHora KpMBad HA3HBaeTCd
KyCOYRO TJafKof, ecaM cerMeHT (3) MOXHO DASKEMUTS: HA ROHEUHOE
MHOMGCTBO CETMEHTOB, BHYTDH KaRNOr'0 K3 KOTOpHX & ﬂ') Helpe-
DHEBHA N OTIRYHE OT HYJIA, & B TOYKAX IETeHWA ZL,( AyHKIMA
,z//z) UMEEeT OTJNYHHE OT HYJA OpeNesH Kax cupasa, Tax M Clesa.

Lnares ®Xpnsasd 7’ Ha3uBeeTes ¥pueoil Jlgamynose, eCRv
yron &C 17 , cocraprennu® xacaremsHot x /7 B TOUKe .?/-’-‘) c
HEKOTONHM [IOCPOSHHN HAIDABTRYMEM (YarpuMep, C KalpaBieHweM
IefiCTBUTENDLHOL OCH ILTOCKOCTH KOMIIEKCHOIO TEDEeMEeHEOro 2X)
HeOpepHBeH no TEmpIepy.

Tnze v dymen DacCMETDUBATE B OUHOBHOM oONacTR C
KOHeu: ! NMOPANKOM CBA3ZHOCTW, KAWTas I'DAHFYHAA RKOMIOHeHTa
KOTONI SATAETCH JESC naankc, mneo KJCOUHO-TJAATKON KDUBOH,

JnG0 Kp#EBOH# JAOyHOBA.

{loBEPXHOCTS S B IIPOCTPaHCTEe £3 nasHBaeTCA IVIANKOI,
ecJI: a) OHa Be3le HMMEeeT KacaTeJbHYRD ILTOCKOCTH, MEHAWUylcsa Henpe-
PHBHO OT TOUKW K TOUKE, ¥ O) CYyuecTByeT Taxoe IOJIOXMTENBLHOE
weao 6, , UTO YacTh &  IOBEPXHOCTH ,6" Jeramas BHYTDK NTa-
pa C HEHTPOM B JI0COH TOUKe x €,5 pamuyca J <8, mnepecexaeTcs
KaXmoil NpaMoll, NapaiedbHOH K HODMAJN Y B Touxe < , He
gonee -YeM OMMH péls.

ycts X7 -~ IIDOWSBOJBHAA Napa TOYeX IVIanxoit MOBEePXHOCTH

/. Yy - envHuuHHe HopMau k oS B sTEX Touxax, a U -
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FW CAETICTRIMEM NDUHIEIZ DKCTPEMyMa IS IapMOHWUYECEHX (QYHKIWA.
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PuUS YTORIESTBODAKUYH KPAEBOMy Veaoruw (77).
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Cregoparensio, pemenue 3gzaus Jupnwsie (87) B IpUERETeHHO!
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n dV3d saxmouaem, uro n fymama  Z(Z) ﬁpnmnmeu* 3aIaHAHE )
sHavenng (87) us3HyTpH o6xacTH @ . | :
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(14?) OTNUYHOIO OT Hy:A (Tamnecraﬂauoro) pelleHUA HE uMsew. '
B peayarrate 3aMeHH GYHELKA kfréf) no gopuyne = (4-e -Mr)ﬂ’”'
rpe A= conct >0

»a uicno LY Goxuswe uen mepxusiA TpsHb a4 \.{3’
odnacm(b, zna Vs oumy (I45) NoAyYaeu

(I&B)
= —J‘!’(ﬂwﬂ/’/(/?e -/)“'{ ~-
fozGopou yucaa -d“\max,wodd BHpskcHue e -

ZOCHEMCA BHIONHEHHMA YCNOBMH Cr(%y) < O

A+ tzfv; -,- fzg, fagr.-o rzy/g 9 W’%’/"“’ (WEJ"J
Tae @, R FAHCHE T ~7)77

~ OHJIC MONOEMPOINBHNM , |
BCOZY B 9.». Ias arorc .
CUyYafi,H8K YXe OHAO MOKA33HO,3ajaua (I48) He umeer lo-r;rmqﬁux 0T TOKAE
HOPO HYZA PeweHMii,T.e, % (%) = O

3CPLy =B ‘3 .

KIS Lo S T e R
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TnaBa 1Y |
OGoCmesHHe pEWeHMA ypDaBHeRui

B YACTHHX IPOMSBOIHEY .

§ I, KpaTkmii 0630p METOJOB HOCTPOEHAA KAACCHYECKHMX
pemesall ypapieHAS B YACTHHX ODPOMSBOHHX.

Ki1accHYeCKUMA HABHBAKTCH PETYILIDHHE pelleHAs ypaBHe HAik

‘B YAaCTHHX OpPOA3BONHHX, YAOBJETBOPAKUAE COOTBETCTBEHHO Kpa-
8BHM, HAYAJBHHM, CMELAHHHM M T.X. YCNOBAAM paccMaTpaBaeMoi
387444 B OOHYHOM CMHCAE, T.6. B Kaxmolt TOUKe HocHTeNd JAHHHX.
OnsuM M3 YHEBEpPCAJBHHX M ACTOPAYECKH MEepBHX MOTOINOB OOCTPO-—
eHAS KIACCHYUSCKEX peleHnit ypaBHeHUE B YACEHHX IpPOM3BOMHHX
ABJACTCA METON DasjCUQLRL IO DOMEHHHX .
CyuHOCTH 9TOTO METOIA JAETKO NDOCIAGHHTH Ha mpmMepe JaHHE#-

HOT'O ypaBReRAs B YACRHHX NPOM3BOAHHX BTOPOTO MOPARKA BAXA
Vo

S A1) du ¢Z<3 a’)_é! ¢t Clr)u =

o 7 o30x; 1
= of'ﬁ‘)%ﬁ f/ff)gf - g« (I)
Ecam nckarb peusHme #74¢) ypapsenss (1) Kak NpOMSBELSHEE
IBYX GyHRUg# Jre) m W/Z)

ut)= vrx) WE) | ()
TO GYHSM HMETD |

“‘7(0[2:'4/ /}g’p’ax ""Z_‘B {’)32 r Oz V[
= vrz) [eol (1) 7?%’ s ACY) g * )’/f)ld_]
I1s TOTO, WTOOH NOLYUEHHOE DABEHCTBO BHIOAHANOCH TOE-—
I8CTBEHHO LA BCEX X=X, .%)n ! 5 osnacta SaNaHNs ypaBHeRUS
(I) Beoff]XOmEMO # HOCTATOGHO BHNOAHEHHE LBYX DABEHCTB o

,4/(:)3”‘ +§azz/ﬁ—”? sfeaR)+ XV =0 @

i /-J'

oW W e g e mmee— = s -

e i - — = =

e
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2 ol(t) é:v,../a(z‘}.fi”, [ 1)t ] =0,
dtt dt
(4)
e A - nocroaHaas -
e ‘f‘,;{,) /:'{*”47'“) %/ Z %‘g,-/:)gg__; r Crx)y ] =
T e - B L4 B 027 o]

TeM camHM HE3aBHCHMHe nepemeHune 27 @ HeA3BECTHHS
QysKkugn V40, 2(?) pasmeaaNacs B DA ONpenleNeHAA MOCHENHEX
NONYUALA COOTBETCTBEHHO ypaBHeHue (3) B YACTHHX MPOUSBOLHHX
( npu 221 ), B KOTODOM UACJAO HESABACHMHX [6DEMEHHNX HA 6IH-—
HANY MeHbme d4eM B ypaBsenud (1), B oCHKHOBeHHOe JAddepeHIBANE)
ypaBHeHue (4). |

Bo MHOrEX cayuasx nad ypaBAeHma (I) Hadop ero pemeHai
B4na (2) RO3BOAAST RACYUEPOHBAKUAM OOCPA3OM HIYURTE DPACCMATDRB&R-
eMyn 3a7auy.

M 3mech OTpasMdMMCA H3yueHAeM sajavud KoieSasmii yopyrolt
MEMODEHH C 3aKpelieHAHMA KpAAMU BIOJAL I'_tpHBOﬁ Ny , Jdexamel B
IJOCKOCTH NEpPEMEHHHX -4/ . [IpennonaraseTcd, YTO B NOJOXEHMH IOK(
MEMOpaHa 38HEMAET KOHEYHYD OGAACTH G arolt ILIOCKOCTR, OpHYEM
J =96, Kax mapecTHo, m3ysaemult npouecc onMcHBaeTca (yHKnuett
uzy ¢), npexcraBamnuell co6o# pPeTyAApHOe DemeHAe BOJAHOBOTO Ypas
HEHHA C NBYMA NPOCTPAHCTBEHHHMH NEPEMEHHEMY [ ¥

——

| 3 1 Lt
axh sab att.

(5)

A yXOBASTBOpANEGH HauanbHEM

?(ﬂ,z 0): W/’,;),‘ %?/1;07/0) - ,V/V/} @E@ (6)
| o (6)

% XpasBOMY
o u(zry t)=0, £320

&) €S | (7)
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HARP R SR TR LTI

%

yCLOBADM,
B paccmarpupaeMoM ciyuae ypamemus (3) & (4) mepexomAar
COOTBETCTBEHHO B ypaBHEHNE Le/bMIOABIA
AvagrArisg=o 4. 2", 5%
2% T (8)
! B OCHKHOBEHHOE JH(xpepeHmuansHoe ypaBHeHne
sz?z‘)f,’l W)=o | A = consl, )
& KpaeBoe ycnosue (7) -~ B Kpaemoe ycnoBAe sazawd JMpHxe
rixg) =0, (xy)e S
(10)
L QyHKipR Yx, ov).
pa A =0 sagawa (8),(I0) oramunoro or HYAd DemeHHA He
EMeeT, 3HaveHHe A , A KoToporo saznava (8),(I0) mmeer
HETDUBHANBHOE peueHas Y/ZY), nasupacTed COCCTBEHHHM YHCAOM
A1 COGCTBEHHMM 3HAUGHMEM, & Z7%%)- coorBercTeymuel A
codcrBerHod fynxnmedt yxasanHol samaws,
Jerxo BAZETH, YTO B CIAyYAE KYCOUHO-TIREKOTO KoHTypa A5
coCcTBeHHHe wdcna 3axaur (8),(I0) monommTensHH.
leHCTBATENBHO, IIA HETPABAANEHOTO pemEHHEH V7%4) ypapHeHRAT
(8) B od.uac'rn & mee'r MECTO TOXIECTBO _
(-*"' (,,.ar 9[1;-3;")+Jrrt'
B pesyma'.rawe aﬁ'rerpnpoaam 8TOT0 TOXKECTBA 10 OCJACTA 6’-
1 OpAMeHEeHAA QPopMyaN (€0) B cuny (10) NOXAY9aEM

jr ..‘r)‘{z /r f”-f“;"_/”"d” =
(I1) .

=3/ a’x . T
/gy i



BBy Toro, uro ¥ - HeliCTBMTENABHAS OTAAYHAR OT no-
CTOAHHOM (yHKuMA, 43 papeHcrBa (I1) npaxomuM X 3aKJN9IeHAD,
yro 4> Q.

[IlpepssB 06o3HaYeHue J =,«1: TREe M - nelcTBATEABHAA
IOCTOAHHAA, OCWee pElleHUEe OCHKHOBEHHOTO RMiX)epeHIAanbEOTO
ypaBHeH#A (9) MOKHO 3aIHCATH B BALe

Wit) = G caspt ¢+ codimmt, (12

| (12)
rae €;,C2 ~ (pOM3BONBHNE NEACTBUTEIBHHE MOCTOSHHHE . OveByHO,
YTO HaM ZOCTATOWHO OrDAHAMATHOR MOJNOKKTEABHHMA BHATEHAAMA A

llp# DOBOABHO OCWAX OPENNIONOKEHRAX OTHOCHTEIBHO odnacra
& HMEET MECTO YTBEpXTeHNe : MHOXECTBO COGCTBEHHHX Yucen
CUYeTHO

My S M £ Cim fta = 22 ;

” > o

(13)
KpOMEé TOT'0, CUETHHM ABAAGTCA A MHOXECTBO JMHEHKHO HE3aBHCHMEX
COOCTBEHHNX (yHKnAM

W, Vz. LX)

/ z 2

(14)

‘opauem B (I3) sHax paBeHCTBA O3HAUAET, WTO CPEMA COGCTBEHHEX

WACE] MOTYT OKA3ATHCSA A TAKUE, KOTODHM COOTBSTCTBYDT HECKOMD.
KO NRHEMHO HE3ABUCAMHX COGCTBEHHHX (YHKUMHE, TAKAS COGCTBEHHK
Yicla HASHBAWTCS KpaTHEMZ, liOKasaTeilbCcTBO omopmynnponaﬂﬂdra
YTBEPRNEHUA TPeCyeT NpABJCYCHUA TEOPAA JRHEKHEX RHTEI'DANBHEX
( onepaTopshx ) ypaBHesmii dpeIroAEMa BTOPEDO poma. ONHAKO,

B HEKOTODHX CAYHAAX MEMOLAHH KoHKpeTHOH $opmu ( Kpyrosoi,
IpAMOYTOJLHOR B Jp. ) B €T0 CNPAaBEIABOCTA MORHO JNETKO yoe-
JHTBCA A JLYTAM CROCOOOM.



. HeTpyzHo BANETE, YTO COGCTBEHHHE (i)yﬂmmn I n Uy,

COOTBETCTBYINHE COCCTBEHHHM WHCHAM Jx 2 Jdp npn Ax #m OpTOTO-
HaJBHH, T.€. '
| VA XL "/“g‘f =0,
& (I5)
HellcTBATENEHO, B pe3yABTATE METETpUPOBAHUA [0 obnacty O
QUEBANHOI'O TOXRJIECTBE '

- . . N N

3%[&_2_%_ Um 2% ), 2 (n 3% 5 M)-’b’id%-”;m
ox

B L .
B - X r Y
SIS L ST I b 2o £

i A npeMedeHas dopmyan (& 9) C YyYeTOM DaBEHCTB

1 A?’; "A&”E) AV = = dm Upm s (a;,;)é'@,

(58) 2 Umlry) =0 , (2,4)€S

.. IonydaeM

(z{e 2% _ o afz) oy

‘” ./(?}‘AV Vﬂ”l)dxcgye (3-:"‘1"')/2/- J’Q
'::'_; c

4 orkyma 4 caemyer (I5).

SAMUCHBAA COOTBETCTBYXIISE COOCTBEHHOMY WHCAY A pelEHHE
(I2) ypaBshesas (9) B mume 24, (7/=8, st *4,‘,_5%! » THE

@y B 6, - NpOMSBONBHME IECTBATEIBHHE IOCTOAHHNS,, COCT&BAM

% HaGop pemeHad ypapHesni (8), yHOBJETBODANMAX KDAGBOMY yeaosun

“+ (7), o gopMyxe

%y /t,z &)~ 25 /a-;} (s t‘er/m‘* boste fro?)
=44 .

(I8)

Bymem RCKaTh pemexme %43% sanaua (5),(6),(7) b page

_W/%ﬁg AZA: ﬂ;fz’j/d,y Q{ﬁl’-ﬁ J; -fz'&/fqt). (17) -



,4

B cayyae paBHOMEpHON CXOZMMOCTH psima B mpasoft wacra (I7)
B TONyCTAMOCTH €r0 NMOWIEHHOTO JNA(PEepeHIMPOBAHAA KO BTOPOIO
nopanka, cymma ¥/ ¢) proro pAna, OYEBANHO, OYAET pemeHueM
ypaBHesus (5), YHOBAETBODAWMAM KpaeBomy yciaosaw (7). Tpedo-
BaHAe, YTOOH Wa;;f) YAOBAGTBOPAIO M HRYAJBHEM ycaoBaaM (6),
PABHOCRJBHO PABEHCTBAM
Za,r(a;‘y/ Yizy). Z/{.A. 2, (1Y) = ‘/’/xc;t) rey) €&,
Amy (I8)
[lockoabKy cHcrema JyBKumit (14) amseltso HE3ABUCAMA MK
BpaBEe CUMTATH 66 OPTOHOPMUPOBAHHOX ( OpTOTOHAABHOCTEH Va A
¥m» nps A4 #1,, BnpousM, yxe Owaa Kokasama ), T.e.

SV (xg) v (x4) dady = zf 4 a=m
¢ AR S
1

B cuny (19) w3 (I8) mam onpenmenexua KosdDAUMEHTOB @,
£, ooay4aM GOopMyaH

a, = {w@yv;/w)a% &, -/{/""‘W’Z”V/ dr dy,

JoxasHpaeTcda, YTO Mpd TPEGOBAHAM NOCTATOUHOH Taam-
kocre or %) a Y7y, sru Gymximm Moryr ours mpemoraBieHN

‘B BAfe CcyMM panoB (I8), Kos(@MIMEHTH KOTODHX RARTCH @opmy.na- X
ma (20), DpdeM pAx B npaBoit wacra (I7) cxomuTes paBHOMBpHO, )

A ero cymvMa %y z) OPEACTABIAET COGOH PEryNAPHOS pelleHHe
sagaud (5),(6),(7) B mananmpe ¥ =7 (el f“"“’)j

00pa3yRIEE KOTOPOI'O LOLOXONAT 4Yepes KPHBYD S x napaue.uﬂu

ocH f

TDYLHOCTA HE NPENCTABAAET, KOINA I'DAHENA < obnactn &
ABAXETCA JNOCTATOYHO Iaamkoll kpasolt, ~

YOeBATHCH B 6MAHCTBE HHOCTH peuesug 382894 (5).(6).(7)

Py T e B i N W)

-



B Sle's A 0

B camom nexe, mycTh @ =~ HacTh LMMMHIPHYECKOd odnacTn
@={Ft)e & 2< F«M»_] MERIY Muockoctsma T =0, T=2 , g
%y, ) - peryaspioe B ¢ pewends ypassends (5), ymosaerso-
pANIEE OFHOPONHEM YCJIOBUAM.

“(fg,9) = 0, 4 Urp=0 Erce, %y =0, HYeS
| | ' (21)

Ennﬂcﬁ'neﬂnoc'rb pewernst samaw (5),(6),(7) oymer
ROKasaHa, €CJM [NOKaxeM, 49To 3amaua (5),R!)) oramusoro or
HYyNA pelieHAA He HMEeT,

B npenmosoxeHds IOoCTaTOUHO! TiAamKocTH KpABoO# S v ‘
BOpABE CUATATH, UTO JUIA o6aacTd O} dgopmyra (50) mpumenmma. |

HHTerpiapysa TORIECTBO

2 i P +
LR GE)H &S5 G5 -
0o 4; 4 npaMesas dopmyay @62 noaxyyaem ( cp. ¢ Qopmynoit
(78) o, II ) |

[y PP

S5 B S -,

66}

tne 3, 7, % - xochmyc sremedt x 98 Hopman B rouxe
(£,2,7).

B'CA'MJ (21) m3 (X2) caemyeT paBeHCTBO

)

[&f*l(’z(" A =
%/ | A r./ o, (23)

‘e & - obmacrs muockocrs 7 = 7, NpeXCTaBLAMAA COO0H

nepecewenne ¥ ¢ miockocrsw 7 =7, Ua (23) moayuasm wro
Up= 4= %=03 4 &, cramo Ours, 4% = 4= 4= 0 B andoit
xonewHolt rouxe (7, 4,7 )€ Q . Cremopatensho « (x,4,7)
=concl , Orcima B cany nepsoro M3 ycaomafl (2I) sarmwuaem,
‘ITO;"'( (X, 4, Z)=0 R TeM CaMHM €IMHCTBEHHOCTS pelleHAss 38~
naw (5),(6),(7) nokasaus,
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OcTaHoBAMCA OOXKPOCHO HA npAMepe KDyTOBO# MeMODaHH .
be3 orpaspueHMA OCWHOCTH MOKHO CUMTATH, YTO B IIONOKEHHMH

. 3
DOKOA Kpyrobad memopana & 3aHUMAeT KpyT -t"f; <4 Ha
LIOCKOCTA NepemeHEnx < , %,
BBona noaspHHEe KOOpHAHATH -9C=/"aara’ a‘v--r'ffkf' H

pone3yAChH 1AA omeparopa Jamiaca ‘dﬂa‘?c'* %‘f BHpAaxe HaeM
T
I=2 .12 , 1 2
ar* r ar P v

3alumem ypaBHerue l'sasMmroasia (8) B Buze

1 1 2 .
vt a1 v - 1
oF “F o5t Bt PNV =S A=
(24)
Synxupn 07 P)=Rr)0#)syner pemenuem ypasuenus
(24), ecnn gysxmau A7) n OF) spaawrea pete RAsMY

OCHKHOBE HHHX JIHQ]I)BDBHLU{&JIBHHX y‘paBHSHHﬁ
F 4 / a2
FRI7) #+ P RIF) HMF-2)Rr) =0,

, (25)
G7t) + 26(8) ~0

(26)

rie @ -~ nefCTBMTEABHAR MNOCTOMHHAA y
V4

4 t z
_a):__gé_- /"‘L/?’ff:ff/’/'er__:wt.

IR ONIHOBHAUHOCTH (YHK!AA ?)?’/:’) OYEBHIHO, YTO JIYHKUMS.
&%) pomxna Gurs nepAONUTECKOR ¢ mepdomoM 27 , T.a.
&) =w.'_2-2' s TJ8 /L — NLPOUBBOJNRHOE lENCH YRACHAO.

B coormeTcTBAE ¢ »TEM oGiiee peuedpe ypaBHeHms (26)
SAMAWETCH B BUIE |

) = o, cas 2 P 7 8, 5m 2P,
(R7)



-%=- Ty

______ T Fa, f3n - TDPOR3BOJNBHHG AGACTHUTENBHHS NOCTOAHHHE.
B oGosmauesusx M/ =&, R(r)= 7?/‘9) J(e)
OCHKHOBOHHO® AUjjepeHUUaNbH0e YpaBHeLHue (25) nns Rr)-

Nepoxonnt B ypasHoHue Beccend

2 .
J{9)+ .T(e) $(1- 5 ) T(P) =@
: (28)
2
¢ LEJOUMCAOHHEM NapaueTpou W=7 ",
llockONBKY Hac MHTEPECyeT DerylfpHOoe B KpPYIre G pewe-
aue 27 ?, 0’) YpaBHEOHUA (24), w3 ABYyX AMHE{HO HO3aBMCUMEX
peweHu#i ypasHenuA (28) MH AONXHH 6paTh DETyAAPHOE NDH
0% »r<{ ero pemenne, NpeACTAZNANNEE COGOH QYHKIN®

Becceln ;(e) ¢ HEOTPUUSTSABHHM LEJOUKCAGHHHM UHASKCOM.

T (@)= 2 1) s =61, . .

n

Kpaesoe ycaosue (IU) B paccMaTpUBAOMOM CXYYae
NepexoAdT B ycaosue oI, (M) = R(1) = O Ans
QysicuBH Jh(8) .

Kak W3BOCTHO, (YHKUMA Beccelns C/”) HMOGT CUOTHOS

YKCIIO uopaeﬂ, KOTODhE ABNANTCH AGHCTBUTENBHHME M AIA
KOTODHX ©AUHCEBEHHOU NpeenbHOl TOUKOM ABAAGTCA 06ecro- _
HOYHO YZANOHHAA TOYKA NIOCKOCTH KOMOJAGKCHOT'O NM6DOMEHHOIO
ClezoBaTeNbHO, COOCTHOHHHMM uKchaMu 3sazsus (8),(I0)
ABNANTCA KBOADATH OTHHUHNX 0T HYNA KopHeft (yHKUMH .Z\G@V;
lpuueM AaR HUX oGoauauenus _Hg m ﬁ @ DACIIONORHK B

nopajiKe BO3pacTaHrA

m=42 ., /=
Cnm < 7, M+ T

Q

‘{, s



COOTBETCTBYKINAMA UM COCCTBEHHHMZ (YHKIAAME ABAAKTCA

Jp Py cas 9O, Tn (A, 1r)siniB,

(29)

2
U3 (R9) cnenmyer, 4YTO COOCTBEHHHE uAcaa _/g,, BCE NpOCTHE,
2

B TO BpEMA KaK KPaTHOCTH KAKNIOT'O COGCTBEHHOTO AR 4 19 20
il

no MeHBUIE# Mepe paBHA IBYM, AGO UM COOTBETCTBYWLT JMHelHO
HE3aBMCHMHE COOCTBEHHHE GyHKIAR
Tnlinm 1) casn ;. o (g ) Sin 162
Jexampe B & TOMKE (/;2') , B KOTODHX Kaxag-HAGYLb
43 coCcTBeHHHX (yHKumit oCpamaercAa B HyAb, HABHBADTCA
y3n0BEMM4, [IpR /rﬂ/@', />4, Bce TOUKR OKpyRHOCTEiH

- a,»r/ St md,

# TOABLKO OHH JIBJ:OTCH Y3AOBHMR, & NPA M= Ay py, 7134 m2f
Y3J0BHMA ABAADTCA OKPYRHOCTH

re A nm-ys :
Vi _/"-‘: {”’ M'!
”

B IyaM

(«722)/;, V- Kﬂ/ﬂ) K Qe L O<rat,

OveBHEIHO, UTO Y3JOBHME RBIANTCA TAKES ToWR (4P)€ &,
' B KOTPPMX OCDANAWTCA B HYNb (GYHKIMA o

A Tn (Sgm P)exn P+ I, ( Ky /'-).S'm”?)‘
pa HeHCTBATENBHNX HOCTOAHEHX o 4 & 10,

3anucHBas COOTBETCTBYNYW Aym COGCTBEHHYD
QyRKIMD B BHIE

’);,m = Tp (Aym ) (n Gas 227 5 Sri m!‘))

e e e
N o

v g e

LA

Ao
T BME Y S

TN AT s s
R
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pas pemma N

T'HE "‘15/50 = OPON3BOJNBHHE JEUCTBATENBHHE NOCTOSHHHE,
¢yHxnonn (I6),BHpakanuge CoGCTBEHANE KoJieCaHus saxpenneaﬁoﬁ
10 Kpasm KPYyroBod MeMOpaHH, OpMMYT BAN

f'

z{;m =T (Ainmr) (L, @;49‘“05,.1}401))('&,,,,,,@:/,”2‘,&

* bamSin Mppmt),  a=QL. . meiz,.
9ToT Halop peweHdfl ypasrenus (5) [o3BONZET mo ykasaHHoi
BHIIE CXeMeé NOCTLOUTH pcuenme 3anawm (5),(8), (7).

YpaBHenue (8) UHOTEA HpMHATO HA3HBATSH METarapMOHRYe G~
RHM‘J, 8 8TO DELEHAT - METArADMONATE CKAMA BYHKIRAMA o

B KoHue npeuwmymeit riaps O6uaa nokazama ENAHCTBEHHOCTD
bewersa sazadn Jupuxne mnd ypasaerus (8) npm A<O, B srom
OLEINONOXE HAK Jxouaau:aae'fcﬂ # CYUECTBOBAHHE DeweHUs sTol
sagawn. OmHakxo, mpa A>€ [onoxenue 3HAINTEIBIO CIIOKHEE,
9 HAOpUMED B
KpyTe X 1‘0‘“‘1 » OllHOpOIHAA 3apaua Hapuxne (I0) musm
ypaBueuns (8) mmeeT nmHeliHO HesaBACHMHe pemesng

o Chym r)axndt, Jn (Fnm?) sinn3*,

& HEonHOpOXHAA 3azava lapuxne, OKas3uWBAETCA, HE BCETHA

—

Kax MH TOABKO YTO yOemunsch, mpu A “_/‘@a’

A

K Rnaccnqecxnmrmemnam [OCTPOBHAA pele HUE ypanﬂennﬂ
-——-——,——- .

run_poomqecxoro TUNA OTHOCHTCA METOL XapaKTeDUCTHK, O

xoq*opom peyb Wia BO BBOXHOM KypCe YPABHEHRH MATEMATUYECKOH
GASNKR. _ :
Iycrs 06"4,..30)- XapaKTeLACTAYECKAT KBAZADATAURAA JOpMY,
COOTBETCTBYXUAA JMHENHOMY yDABHEHAD B 9ACTHNX HpOSBOJHEX

-

2 X)) ¥ c’ﬂr)zzga
e g Ay (’)az% ‘g, B (30)



; A5/
a yrapHeHHe ’
q gbf‘rr,.., Xa) = Concl
DpeNCTaBIAST COCOH (/) — MBpPHYD NOBEBPXHOCTH B IPOCTpAH=
| CTBE E [epEeMEHHNX Xy,..Xp o Lomu dynrmua FPrx, %, Tn )
YIOBJIETBOPAET - PABEHCTBY
Pcef,. 22 )-0
IAs BCEX TOYEK nomepxHocTd (3I), TO NOCAEUHAA HASHBAETOCA
Xapaxre pnc'rnqecxoﬁ HOBEPXHOQTRi ypanHeHud (30). B wacmuo-
CTH: Hamuﬁ HYC cemeﬁcTBa
(Z"K:r —.z') - (z‘—z’a) e X = 00!.!'2: ?s= c:‘oa.fz: )
_;" ABJIAETCA XapaKTePACTHYECKOM NOBEPXHOCTED BOJHOBOTO YDABHE~
AN o

[LtocKkocTR, onpejeneHHHE ypaBHEeHAEM
S Crxy ~Cot = Coas? G =2 <
(=/ d ro~/

NpA OPOHSBOJNBHEHX JNeHCTBATEABHHX [0 CTOAHHNX CE, t=cL,, &-

¥ rakke BXODAT B ceMeHCTBO XADAKTEDHCTHYECKAX moBe pxnocreﬁ
©  ypaBHemms (32). |
0G03HAYAM Yepes A 0CTATOMHO TAATKYS 4 -MEpHyD

NOBEPXHOCTH B NPOCTPARCTBE £, (BDEMERHHX X, .. a7

JA0ACaHAYD B BiNE

Eyzmem cumrars, uro A5 He ABAAETCA XAPAKTEPACTAUeCKOH

b o L R
" sl e Loy e
LA LR

i

., NOBEPXHOCTED ypaBHerus (32), T.e. H2 B ofHOR ee TOWES
h ‘x Z) He EMeeT uBCTa paneﬂcmo




#, KpoMe TOrO, npu 221

Z kL) (&) <o
i, 9% 43 (33)
JlokasuBaeTcd, uUTO OAA ypaBHeauAa (3Z2) npaBmAbHO, T.€.
KODPEKTHO NOCTABJAEHA ClEXyluad 3a7ava: HafiTh peTryidApHoe
pemeHne #7g#) ypasHenus (32) mo ycAOBUAM
wert)=Vrgy), 2L vit), &) £,
| (34)
TIe /- 38JIaHHNI Ha /5/ eIUHAYRHA BEKTOpP, HA B OXRHOIf
TOYKE HE BHXONAIAM B KacaTeabHy® K »5( [ULIOCKOC®S, a
¥ n Y - ramme sazasEHe Ha S NOCTATOUHO TIALKME Oy HKIHA .
B npuBeneHAOU 311€ChH OCTAHOBKE sapavy (32),(34) Takxe
NpUHATO HA3HBATH 33gKaved Komu, .
HosepxXHOCTE S » JIOBJETBODANMAA yénoaﬂm (33),
HASHBAETCA IDOBEPXHOCTBED IPOCTPAHCTBEHHOTO TANA JULE ypaB—
HeHra (32), lpa #2=f 3agaua (32),(34) npaBraBAO HOCTABAS—
HR A TOTIA, KOIMA KDEBAA A5 - HOCATSNb HAHHEX (34) BMECTO

(33) ynoBaeTBOPATE YCAOBHD ~
aw z a‘}l)z - .
{ 31) - é’ﬂ *0, KHo*

B naparpade 6 ra.lI HocHTeneM HAYAJEBHHX NARHHX (55)
el R ——_
ABAgeTcd IWocKocTs Frgt)s ¢-¥,=0 , npexcranamuuman

co60il NOBepPXHOCTH NPOCTPAHCTBERHOTO TRNA IJA yDABHEHMH
(32), a panpaBaeHue '4 COBIIATIAET C HANpPABJAGRMEM OCH z,
Ing BoaHoBoro ypaBHenuf (32) Korma Qucno NpocTpad-
CTBEHHHX OEpEMEHHHX 2>f LIOCKOCTh Z»*C He ABAAETCA HH |
¥apaxTepucTAdecKof MOBEPXHOCTED, HA JOBEPXHOCTEHO HpOCTpAH~
CTBEHHOTO THOA. OYHKIMA #4%) onpemenesHas mo gopmyas

wint)s Z, sK xx, sinnx,,

D I

»
»

IR, ST

e

L E P A



r@e A0 - HaTypadbHOE WHCHO, 04YeBUIHO, ABJAETCA peUEHUEM
sanavn Baza (34) ¢ NAHHHMA HA =, = o

% =0, £ / = L SmKX,.

h=D
i ypaBHerud (32), HO ora sanaYa HEKODLEKTHA, T.e.
HENPaBANBHO NOCTaABNEHA, HOO

€m 3¢ / = 0,

Ksap OXp Z, =
B TO BPEMA KaK CaMo peueHue 4 1pn A+e ke ocrastcs
OT'PAHAYE HHHM,

Ha npamepe BosHOBOTO ypaBHenma (32) ¢ omumm npocTpad~
CTBEHRHM EPEMEHHHM X,~X JIeTKO yGeXNaeMCI B TOM, §TO - '1
XapakTAPUCTAKA HE MOTYT CHYRATH HOCETENAMH HAYANBHHX I
RaHHHX BAmA (34). B camom zexe, mycts < commagmaer ¢ npA- ':
Mot x-2=0 , apnmomeiics xapaxTepacTEKOE BTOTO ypaBHeHUA,
a f -g¢ nanpenennem oca £ . B armx NpenioNOXe HUAX YCA0—
Bua (34) sanaumyrca B Bage

E

xZ x) = Prx), %—i’/hx-‘/’m}, —-Hcx L, ;(§5) :
loNB3yACE OCUEM [IpEeRCTABNEHAEN peumenut ypasHesuna (32) i

B pacCMATDABASMOM CIydae s'i
W t) s f (xrl) + A orx-T), 4

o

rae # 8 fr - npomsmonase Qymxmam xmacca C ; n TpEOYA,
YTO6H QyuKmEs */% %) yaoBJeTBOpAKA ycaoBamM (35), noiysaem
paBeHCTBa ) ,
F(2x) 2 £2(0) = Flx)  f, (2e) = fo () = Pr2),
~ 0L xr cm
KOTOpHe HpPM NDOMBBOMBHHX, AaxXe KAK yTomio raamxix 7 & )"
He MOTYT OHTH YIOBIETBODEHH, |
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Yro ke xacaercs OAHODPOAHOW 33]audd
T [pazx
€& peLicHUeM ABJIAGTCA BLPIZSHNe

'Zé(-‘z}zl) = fz {x— z))
(> fg ff), —0 < F < -*;D — NIPOK3BONBHERA ACGHWCTBUTOID-
2

2
Haf HYHKLUMA KAacca . OOpamanuas B HYAb npn}:.-o
BMECT® CO 6BOGit Npou3BOZHOU MepsOro NOPAAKSE.

Tem He M8HO® B CJyUya® TOT'O K6 BOJHOBOTO ypaBHEeHHA

NPpAEUNIBHO NOCT&8NIOHE TaK 1HadLBacMafd X8PAKTODMCTMYOGCKAESRA

sazava Kowu. O003HaYuM 4epe3 K XapaxkTepUCTHUUGCKKE Aas

ypasHeHusi (32) KOHYC

A /x—xo/‘a““ /T "Z:,/£= o, zcgzr.o

npeAcTasasnuuMi coColi ormoawuyw ceselictBa naoekocreldl (rak-
X6 X3PaKTOPUCTUUECKNX JAS ypeBHeHHA (32) ):

Clx-x,) = /C/(t-1,) = 0, IL,=consl,
rae Cf - Kolicrenrenbuuil nocronuuuli /2 —MepHHE BekTOp.
B npocreiimem sapuaHTe XapaKTepUCTHYECKOA 3ajaul Houm Tpe-
OyeTcA ONpPSAGNUTH DPETPYNAPHOO® BHYTPM KOHYCA A poueHue

2z, 7) ypasHeHKA (32) 36 yCIOBAD

2ex ) Px, L), (xl)EN

(36)

R T T T

e

rae’ ¥ - sagamman wa A gocrarouHo raeakas zelcThUTEID-

HaA (QYHKLHUA,
B cayuae 2=7 youye HHDOXZ8OTCA B X8DAKTODUCTH=

~ UGCKHO IIPAMHO Z
L,: xtl = Xotly, Ly

BUXOZAUM® W3 TOuKM (X, To) | @ yesosue (36) NOPeXOZUT B
yCHOBRA '

e ?) =Pt wxl) =4 t) t21,,

z-te Lo, , T2 to,



MR

SR

o MRS WEHITIRTET SAAL R T TR e

worxs e

rne % n % - sajauxue JefcTBUTENBHHE @ym%v a*?,
npugem %% =% Es).

B BBOIHOM KypCcé YpaBHSHAN MATEMMETAYECKOR (U3AKM
OHIO JHOKa3aHO, YTO XApPAKTe[HCTHUecKasa 3azada (32), (36)
IoCTABJEHA OLBBAJELHO, T.E. OHA HMEET €IAHCTBEHHOE
ycroitunBoe pemeHse, lpa ~ =< azapjaua (32),(37) HasuBa-

e

eTcA 3anavelt Typca a ee peumgHue mnasTcs GopMynoi

o T

LAl

S A e T T T B TR TR

b

wemt)= v (XL BrE)y, (trx Tetle) por)

Ina ypeBHeHRA THIEDCONAYECKOTO TANA
2
2 U - Sfrxl
Dt - f ) J
(38)
TIe L - nagefuuit PABHOMEDHO 3JULANTHYECKHRA oneparTop

BTOPOTO NOPANKA [0 NpOCTPAHCTBEHHHM OEDEMEHHHM %, Ta,

croamn# B neBoif uacra ypaBHeuma (30), # Sl sazaHHasA
JeficruTenpHasd QyHKIMA, OOBEPXHOCTH S 3 ¥&Y=Ogaaumaerca
[OBEPXHOCTH DOCTPAHCTBEHHOI'O TRnNa, &cad B Kaxnofl ee

——

TOYHKE HMEeT MECTO HEpABEHCTBO

- A
Z Ay gr ey [2F) <o,

JOKA3HBAEGTCA KOPLEKTHOCTH NOocTaHOBKE 3agada (35),(38),
xorna A5 - I0B8PXHOCTH [POCTPAHCTBEHROI'O THIA M BCE JAHHHE

arolf 3agadA ZOCTATOYHO TIANKH.
Kpome TOT0, KODPEKTHO NOCTABJAEHA M OCHOBHAR CMeWAaHHAS
sanava (6),(7),(38).

B TepmEHAX ypaBHeHM#t TunepSONRYACKOTO TANE MONENA-
pypTCA, B OCHOBHOM, HECTANMOHADHHE OPOUECCH, B TO BpeMA

KaK ypaBHEHMT 3JUMNTAYECKOTO THOA, KAK IDABANO, OMHCH-

BaGNT CTAIMOHAPHHE IIDOIECCH, & TAKEE ABJAGHAA, OPOTEXKA-

st

OIUE B Cpefax, HAXONAALAXCA B CTATAYECKOM { DABHOBECHOM )

PN N o g v o o ® RS T b U pi e AR L T T L SR

2



CoCToHAR. C sananTrve crump YPABHEHEAME vame BCETO npg-—

XOINTCA AMETH N0 ODHM NLHMEeHeHRy METONA pAasmeneHns nepe—
‘__-'--\-——-‘_*—_____‘-

MEHHENX. YpaBsenpg lapadonrdscroro Tana HAXOIAT CBOE npn-
Q;;E;he PR A3Yy9eHAN ABnenpi Oepenoca, xoTopmm npacyma
9BOJIOIAA,

B raase IIT mu yoenuincs B Tom, uro B TeopRA Kiac-
CHUECKUX aaﬁaq AT IAHERRNX ypaBHe mui IAATAYE CROTO
Talla BagHad poNs oTBOmATCS METONY HapamMeTpAKca. BToT
METOL NOBBOAAET NLABNEYS NpA ACCrenoBasii BONLocop
FA3PEINMOCTH YRABaHHLY 38129 nUHeiHHE RETETDANBHHE ypaB-
HEHAA. B onpemexcsnon cmucie ‘onadnxanie yrasasnoro pe-
TON2 ABJAETCA LETON TENNOBHX IOTeHIaN0E, yememno i H S
HAEMHI OpR A3yueupp RlaccAvecKax 3azav mng YCaBHe Huli
lapadonmdeckoro Tana.,

BeTpewammmeca IpRIOREHAAX YLABAEHUA B Y2CTHHY,
EOASBOIHNX B GONBHMHCTRE CAy9aeB OpencTaBAAwT codolt
nugde pe HimaabHyD 3amucE 3aKOHOB cdiiiﬂeﬂnﬂ, KOTOpHM
NOMMNHEHH A3yTacMue ABJIEHAST, JTH 3aKORH OGHMHO chopry—
/UIPOBaHH B WHTESTpanLEOM BHTE, A GyHRIMH, Ol CHBARMHE
AdTEpECYTININE Hac ABJEHAA, NLENCTABATOT COGok pemenus
BaprallioHHHX 38m3yY Ha MAHAMYM ONpEReseHHOTO BAXA
DYHKIROHANOB, leTony, nossoamomue HallTA 3T8 FyHETMZ Geg
[IDMBICYEHRA YpaBHEHRE B HACTHHX [IDOA3BORHHX, HA3NBAKTCH
BapHamAOHHEMM MeTORAMA, Cae nyomait naparpad nocmamegn
AEROTODHM M3 3TUX MeTONOB,

T

S



e

g R g Gen s .r“ "‘-"'{‘ A .

S P %
Y_<. DADHALHOHEKE METOTH,

Kax y®e Owno ormeuemo B §I, ra. I, nporu6 ze=wezy)
yupyro# meMOpaHH, HaxomAmelics B PABHOBECHOM COCTOAHMM, [P
OPEReJE HHNX NONMYUEHAAX MPENCTaBAAET codoilt TapMOHAYE CKY®
B ofnacru & QYHKIMO [6PEME HHHX -'-’-‘,‘6;( » T.€. DETYASApHOE
bemenge ypaBHennd Jamnaca

2 , A
KOTOPOe Ha 3TOT,pas BHCTYNAET B POl ypABHEHAS Oitne pa-Jdar~

baixa a1 marerpana Jlpaxne _
2 2 '
Dew) = é(z; ") vy , (40)

BHPAXAKUETO OOTEHIAANBHY DHEPTAD MEMODAHH B HONOXEHUM
gsrca. N

Myers %Y%) _aanannan ga =9 & IelcTBATE 1bAAR
dyuxmms knacca ¢ 0’0(45') KR Knacea O & vs) ¢

KyCOYHO-HENPE PHBHHMMA B 6{ IPOMZBOLHHMA [IE€PBOTO nopAnxa,

@ )€ @’ (39)

”

AL KoTopix AATerpan Hapuxne (40 ) cymecrmyer (T.6.Konewen)
B KOTODHE YNOBAETBOPANT KPASBOMY YCJOBHW

%rxy) = wa-ér)) rzye J)
| | (41)

HA3WBARTCA TomycTAMHMA fys .

‘B ra. Il Guza ;sytieﬂa IepBad Kpaemas 3ajaua An4 3aja-—
98 Jlapexie B clenyouelt MOCTAHOBKE: CPEXM TADMOHHNECKEX B
odracra & ¢ysxuat xracca ¢ e?ﬂé‘) HalTH Ty, XoTopas
JROBISTBODAST KpaeBoMy yciomw (41), npauem, npm IoBOIBEO
OGuMX NpPeANONOREHAAX OTHOCATEABHO OfzacT? & 6uAo moxa—

38HO, 4TO pemeHme aTol 3amaum CyHieCTByeT, €NAHCTBEHHO &

- yero#tauso.
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B (usnrueckoit 3anmave or Mexomoii hopmu  « = &/ '7?&’/
MemMOpaHH, Haxoxsmeics B PaBHOBECHOM COCTOAHEM H3THOA, Tpe—
Oyercd, WrooR fynkma %/%%)  npuuamremana KIACCY mO-
UycTAMHX GyHKIEE M B 3TOM Kiacce Ol% MAHHMASADOBANA HHTE-—
rpaj Japile. 3agavya OTHCKAHAS CPeEA XONyCTUMHX (@yHKIMH
TO# QyHKLRA, AAA KOTOpOH HHTEI'pan IupHxie MAHEMAJNEH, HASH-
BaeTCA NEepBOil BapRapRoHyol 3anaveit, C.ne,uyefr JOIYEePKHYTE,
IT0 B NOCTAHOBKe NEPBOil BapHAaIWMOHHOHA samauy HE9ETO He
TOBOPATCA O BTODHX NPOABBOLHHX HCXOMOM Gy HRTAN,

| Vmeer MecTo cremymmse paxnoe JTBQDANGHRe : ocan
sananmag ga A5 dysrmma  ¥%#/) taroma, wTo Kzaco Zomyo-
TAMEX yHKIAR He ABAASTOR OyCcTHM, TO 387ma4a JApHxae A
M6PBAT BADHAIMONHAA 3AZAYA OKBEBANEHTHH.

e L eame e e e,

- CHpaBemIMBOCTS 370TO YTBEDRIGHAT Md [OKAXEM IpA
AONONHATSABHNX NDENONOXEHAAX, O KOTODHX pews molizer Huxe.,
@Hycwb 2(%%) - nemenne OepBo#t BapRAIAOHHOR 3ajawd.
Knace zomyermant gymxnaf BpeNCTaBUM B BEjje ¥#(L ) & {fz}/),
TAE€ & - OPOHMSBOMBHAAL NOCTOAHHAR, a 74/ %%) - npomsBoab-
HaA QyHKOAA 43 KAacca JONYCTAMHX ¢yHKIRE, yHOREeTBOPAINMAL
KPaeBOMy JCAOBAK
Aizy=0, rzges.  (42)
OueBHaHO, UTO . .
D (arekl) = Diwjp 25 Do £)p 0t)s o, (43)

TIe Q{q, f) = ‘{(Qx f,f({, ’f;r)"”%"f- (44)

e Tax rax #0Zg) - vpransnpymag gymkmuz x & —
OPOM3BORBEAR MOCTOAHHEA, TO A3 (43) nb.nyqaém -
o Dig f)=0, (45)
lipAMeEM CIEIYHMEE NONOAHATEN:EHe OPeXNONCKSHAA: (YHE~
mn «rzy) Ay routyp A obmacra & ABamoTen




HACTONBKO IVIRNKMMM, HUTO IJA HUX MMENT MECTO TOXMECTBA
uxff,fa,4=/4{rot‘2 1oy K )y — {dzz)
' : (46)
Oy £) = gé f%a’!—‘é—r{z]t{ ofcoly
rne ¢ pHemnsa x A5 Hopwais.
B cray (42) u (45) a3 (46) umeem

Cé Aau m{y =0,

OTKyA2 OpR mpexnoioxefud, 4ro <4  gpngercA HempepHBHOMH
dynkngedt B € |, B cuny npomsmomsHocts ‘Zg)  IpUXOTEM
K saKawvenso, yro A ¥ /4y=0 Cnenoparensso, mpa ODHEATHX
BHIIE JOOYUCHAAX peuienine NeppBoil BapRANBOHHOR 3aNAYH ABAHETCH
peweRBeM 3anade lapaxae (39), (4I).

@ Hyc*rr; Teneps 47ZY)— pewenue 3anaum Iapaxnae (39), (4I),
a wayr € A /’Eo‘f) » KaK #d BHIE, = KJACC JOMNyCTHMHX
Gynkumli, npavem mia 4% 1 A4Y) mueer mecro dopmyaa
(46). Uz arot dopmynu B cuny (39) & (42) CleJyeT paBeHCTBO
(45) m, crano OHTH, Ha ocHoBaxma (43) [0oAydIaeM

Dew) = Diarefh),

& BTO OBHAYAET, WTO (YyHKIMA 4%/  MEHEMMBRpyeT MATeTpan

Iapaxae (40), T.e. oHA ABAAETCA pemeHdEM HEepBOH BapDHAIHOHHOMK ;
3QIATH. A

Hnes pexyruam xpaesodt samausm lupaxne g YpaBHeHasa Jag-

Aaca x nepsolf BapmarmonHoll 3amade ;A HHTErpaia JADRXNE Hpf~
. HaznexuT Pamady. [IpHBEIEHHOS BHmie JTBEPKIEHRE OC SKBABAISHTHOOTH
OTAX IBYX 34ZAY M3BECTHO NOJ HA3BAHUEM NpHHIMAA .H,npnxne./ .

Jalexo e BCETHA MMEEY MECTO SKBEBAAEHTHOCTR MEBXIY 3a-
nave# lupaxne (39), (4I) m nepsoii BapmamosHO# sazavel.
Ha npocThx mpuMspax yGexuaewmcs B TOM, 9TO 3a7ada Jlapuxne

(39), (4I) mezeT uMeTh X HDETOM eXUHCTBEHHOS pemenne &g,

B TO Bpemd Kak #/Z%¥) pe Toapko He MAHMMHU3ApDYET AHTEIDAA
JLapRxJie D) » HO BTOT nNOCASHHHE Jaxe pacXOIATCH.



é 2 q_* 1‘ {
llycrs ~ GOMHHUHHE Kpyr /&/ =F 7F , 8B
KpaeBoM ycnosunm (41)

winy) = /-’f, Oo<Hes

o 7« 27 ,
- (47)
. e
- THE X7y =€ ~ TOYUKA OKPYRHOCTR /&/=4 .
Peuennem 3agave (39),(47;0‘1813!1,1[110, ABAAETCA
PyHKTRA
CZEATR 7 Re &;z ""f , &= .z-}‘;f)
TIe nofm % NOHAMAETCA BETBb 5TO# (YHKIMM, pABHAA
Z Hpﬂ 2'“‘0
Hocxonbny

% -_ /@ 1-—2)/" .7)4' a&‘/z

uHTerpan JapRxae /) pacxonuTes,
Ha npaMepe TapMOHKYECKOX B prre /2/<4 gepvrmna
wrny) = Ke F2)= Re Z L 2= x+iy,
Imy 2K
npaaavanme Ha OKpymHocTR® /€/°4 yenpepuBHHe KpaeBHe
3HAYEHAA

“ 7 S
w o= > 21; Cas £ P L o€ 27,
Koy

S

yoexnaeMcs B TOoM, uTO 6NpH O</° <L | e =X

(/é?xz-»‘ ﬂjva’xégf = / J{;é)fj;g/ a/x?.—.-

atmEr /z“/as Ve
3 2Lt/
e 2K .2‘2 =

=z [z 2§ a/§>=- 7= r*

)

=



At

A, Ccraio OuTh, murerpan Jupmxne <%/, magrTuii no Kpyry
/#/€{ , 1 pa 3T0T pas pACXOmATCA.

AHanoTRYHEA CATYAaIEA MOXET AMSTH MECTO HpA HApyleHKA
TJAANKOCTH TpPaHATH 5 o6nacre & .

B npemnpiyniem neparpafe nocrpoeH#e yHKIRE, OMNECHBamuei
KoueCaHus 3aKpeleHRO! O KpasM ynpyrof MeMODaHH GHAO CBEHE-
HO K 33Jla¥e O COGCTBEHHHX 3HAYEHAAX B caexyouel DOCTAHOBKE:
B KOHeUHOH o6nactd & miockocTA [I6PEMEHHHX 2, d‘t C
KyCOYHO-TNAIKO# IpaHane S=28 TpeSyeTCA ollpefleATh
COGCTBEHHHE YACHA & codcTBeﬁHHe dyHxnnn ypaBHReARA [ensmronang

du+ Aa=0, (ageE J?-Tt?o/zrzl,
(48)
7.6, Hafith sumueHua A , npm KoTopHX aTO ypaBHeHHe B 00A8CTH
G AMEBT HETDABAANBEHE pEmEHRd, YIOBAESTBODANMAE ONHODOM-
HOMY KpaeBOMY YCIOBUD
woxy)= g  rg)€ S,
(49)
I NOCTPOATH AX,
BeeneM B paccMoTpeHie Gyskuposan

gy = P
A e) - (50)

TRe D). sarerpan Japaxae (40), a
L
He)) = S amgy dedy
. &

JoogeraMuMu maa JyHkuaoHana (50) Syzem cuurarts
OTARYKHE OT HOCTOAHHOE, YIOBJETBODHANMEE KPREBOMY YCJAOBHD
* (49) Henpepusane B 6045 meftcTBATE IBHHS QYHKIMA € KYyCOUHO—
~HETpePHBHUME B G [DOMBBOLHEMA [EPBOTO nopAamgKa, Ias xoeopn.
AnTerpan Japaxae (40) cymecTtsyeT. )



lon Bropoil BapMATMOHHOI 3a,1{at1§1_"&\ NOHMMAETCA 3apmada
HAXORNEHUT B KJAACCE NOOYCTHMHX (yHKIAA MMAAMyMA (yHETIMO-
Hana (50) m nocrpoeaus COOTBETCTBYME i Mﬂﬂnmnsnpymaﬁ
OyHENUA, '

llokameM, 4YTO B ONLEHENEHHHX ROOJHHTEJIBHEX (el i1 (o3, (s

KEHAAX NpA HanAuAM DelleHNA BTOPOH BapHAMAOHHOK sanagn,
€CIR 444~V REMRBHDYIAA TYHKIAS, TO A=) gpagerca
HaAME HBUKM COGOTBé/HHmvl wicnom sazawm (48),(49), B «xy)
- cooTseTcTBymMEeR A codermesHOH Jysxmges sroif xe 3amaua,
lleferBatenso, nycrs &4y - munmvasmpyomes J Gy

): j/((): _%

Hee) \ (51)
vy
Ana knacca monycramux dyHximi %y £ A 4F) \ pye

£ - NpoA3BOJNBHAA MOCTOSHHAA, & {@#’),- OLOR3BONBHAA

LONyCTHMAA QYHKIMA, HMeeM

FOE) = ) f&:-/-é‘f (D/o/.e ff@(dn&# E /ﬁ]fy ,

WIITTI S 4 ,m,),: 2E iy d)r £
rie W fnaerca q:opmy.noﬂ (44),

4
Tak Kak @yanmm e )npn =0 umeer MEBAMYM, TO

Flo)s 2 Frra) Dla 0.0)(2“) //(g,(y 0

oTKyAa B cuny (5I) noxydaem
H) [ Dy £) - A 4y k)] = O

a14, B BHERY TOTO, uTo Ala)# O,
Digh)- A g ) = 0. . .

) (52)

Ronyckas, uro ycnopus raamxocTm GyHxmai «uuy), ;f’ay)

A KOHTYypAa <57 o6nacty & [IO3BOAAKRT HOALAOBATRAT FONMURAN



(46), mepenauem paBeHcTBO (54) B BUNE

Hhawr ¢, £) =o0. (53)

[Ipd NONONHMTENBHOM TPEGOBAHMM HENLEPHBHOCTH 44
B ofnacta & n39(53) NpPHXOIAM K 3aKAOYEHHO, uWTo «Ui¥)
aBadeTcH codcrBeHBoi gynruueil zamaun (48),(49), coormer~-
CTBYINEHR COGCTBEHHOMY WACAY A .

Eonn Ax- OTJIRYHOE OT HYZAA COGCTBEHHOE UUCAO, a
a"'fny) ~ COOTBETCTBYWMIAS €My COGCTBEHHAd (yHKOAA 3amadd
(48),(49), 1o B cany (46) Oymem UMeTH

Hiaw™s 4 *e Q}= —@(a/r‘ﬂ /7’/"’/ o

A, ¢rano GHTH,

*_ T Q) _
A Hu?) > Hia) T 2

T.e. A cpemi COGCTBEHHHX Wdcel 3amaud (48),(49) mpatered
HaAME HBIAM .

InA HAAMEHBULETO COGCTBEHHOT'O YMCAA R COOTBETCTBYMuelH

i —

eMy codcopesHolt Jynxnar samaua (48), (49) npameM oGosHade-
A A=X,, =72y,

ockoABKO HAPARY C %1 (XY) , COOTBETCTBYOUEHX Ay
codcTBenHol yHwmued mBaserca € %-%¥) , rme C -npoas-
BOJbHAA, OTAMYHAA OT HyAA IelcTBATeNLHASI NOCTOAHRAA, TO
6e3 OI'DAHHYBHRA OCUHOCTH MOXHO CUATaTh, YTO

) =d, D)= Az, (54)

lokase, ¥ro ciexyoues 3a A, onamalimes COGCTBOHHOE
wacn0 A2 B COOTBETCTBYLUYD My COGCTBEHHYN (yHKIMD % 4F)
samavn (48), (49) MOXHO NOJNYYATE B DESYABTATE DEUSHHA



BapUanMoHHOR 3amadn

lzm S ta) = Tle)= 4,
B Knaccé IONyCTEMHX JyHKIMAHE, YHOBAETBODMIOWAX YCAOBHRK
/@Qf/__,&_\ (55)
(lpenniomaras, YTO PElUEHME CHOPMYANpOBaAHHOM BapHalAOH—
HO# 3apavM CYyWecTBYeT, IOBTODEHHEM MPUBENEHHOTO BHUE MDA

BHBONE TOKHECTBA (52) pacCyxIeHAd, NPAXOIAM K 3aKI0YeHaw, .

9TO

WeaT)~ A Hlay 5) =0 (56)

oA nodoft momycTHMOlM @yﬂﬁunﬁé}§nonnsTBopﬂmmeﬁ yeaoBRp (55).
Jerko BANETH, YTO TOXNecTBO (56) umeeT mecro nua ApCo#
TonycTamol gyRKIan 2/“2;9’ , He o(A3aTelsHO YLOBAETBO-
psonieit yeaosuw (55). B camom zene, B cuay (55) n (56)
AMEEM

//(4’.&,4-’// =0, @/“'b“f/ =, (57)
Ha ocHoBaHmM HepBOro A3 paBeHCTB (54) OUEBHIHO, YTO IAA
nmoGod momycremol ynxmma 4% pyuxumad

Sy = peay) ~ HCp %) % (58)
YIOBAETBOPAET ycaoBmp (55) M, crano OHTE,
D () -, H(OF) =0 . (59)

lloxcTaBAAA BHPaRE HEE }?ﬁzgaJ a3 (58) 3 (59) a
YUATHBAA paBeHCcTBa (57) DOXONEM K 38KINYEHED, 9TO

Dtee,y) ~ 4 Hlny)=20 - (60)

Tax Kak ToxgecTBo (60) mmeeT MecTO RAA Jblo# momycra-
Mol (yHKURA, TO MpA TpeCOBARUM HOCTATOYHOE TIABKKOCTR STHX
" pyskma# B xostypa < odracts O, Kak @ OpH BuBOTE
roxgecrea (53),43 (60 nomyuaem
H Ak + 4 by, A) = 0O,

r.6. AU+ JH4=0, uro u TpeGoBanOCh IOKA3ATh.

[



AHAJIOTUYHO YOEKEAEMCA B TOM, 4TO €CaH OpH JHGOM
HATYpanbHOM A

/’},L = J/f/a./-—.— Ve o2 jl/“) - (61)

B Klacce NONYCTUMHX {yHKIw#, yIOBIETBOpAOIMX ycaosasm
Ala) =1,
Al W )=0 =4, n-t,

-

(62)

0 Arw “,Z¥) mpencrasimor codoi COGCTBEHHDE YUCIO
4 COOTBETCTBYWUYW €My COGCTBEHHYW (YHKUMO 33189l (48), (49),
npayem

H) =2, KOG, tx)=0, 6 Ud)=A Wit )0e3)

llockoxbxy, rrace momycruuux (ysKna# mus BapmamnosHol
samaud (6I) mpp 2= A7L <§xe,qem KJACC IOMYCTAMHX cpynmaﬁ(
npn<(1—=f1’ R TO- OYEBHRJIHO, YTO

A, € 4. €....

lip# MOBOABHO OCWAX NPENNOJOKEHUAX OTHOCHTENBHO IIAKKOCTH
rpasami 5 o6nacrs & cmpaenuusH cremyiuge YTBE KN HAA
1) mad ;0GOTO HATYpAaNLHOTO /% CYWEeCTBYeT peleHAe BAapHAIMOH-
Hoif samaqm (61), (62), T.e. B Kuacce HOMYCTAMHX QyHKriaft
PyHRIMOHAR  JS74)  mmeer mummmym A, = Tta) npavem
QysruMR %z yromreTBOpAwT yciaoBuam (63), 2) wacao A
% QYHKURA “» %) mpemcraBamoT CoGofi peweHue sanaua (48),

(49) o codcrBensux 3pavenusx, 3) Gw Jn = oo
An - o

4) cucrema COGCTBEHHHX (yHKImi
“iny), M y), ... a2y,
(64)
ABIAETCA MOAHOR B TOM CMHCAS, YTO ZNA OGO GyHRIAK Jog)
€C e?’é’a‘dj # I NPOM3BONBHO BATAHHOTO WACIR & 2 O
cymecTByeT amseiiHam fopma Z,= Z Cx 44%) ¢ netiernarensumma



4

Kosfjaimentamns %,  Taxag, yTo
WS -4, )<&,

NpEYEM NpR QAKCHPDOBAHAOM 4 HANMEHBUEE 3HAYCHUS HF~Ly,
AOCTHIRETCA TOTZA, KOTAA WACAA &2, ABIAKTCA KO[DAIE—

%
eHTamd Oyppe (YHKIER J OTHOCATEABHO CHUCTEMY (64)

d (65)

5) At Kos(pRIMEHTOB Pypse (65) EMeeT MeCTO paBeHCTBO
f 2l = wir) ,

8) xorna ﬂg} OPHHATIERAT KAACCY KONYCTHAMEX (iyHKIit

AA QyHKIMOHAaNA ./ , TO €e MOEHO NDENCTABATH B BULE

2 = ) Shy) dclit) By, ked, n
P«

CYMMH aCCOMDTHO B PABHOMELHO CXOLANETOCK DHUA Jypbe

A
Sy = O Qe U ).

K= 7

Ha noxasarensncTsax sTHX YTBEDRASHUE MH 3HECH
OCTaHaBIMBATLCA He Oynem,

HexoTopHe M3 METONOB NOCTPOEHAA CHOpPMYAAPOBA HHEHX
BHIIE 337184 CBA38HH C HMBHAMA I‘aycca # Pamana. B mcrops-
9ECKOM ILIAHE onpena.uennue 3aTPYAHEHAA B PasBATH DTHX
METONOB CHJIM BHS3BaHH TEM, YTO B KJACCE RONYCTAMHX ByHK-
IRt MOEET HE OKa3aTECA MEHAMHA3HpYyIue it (inHKIIB% Tax Hampa-
Mep, OycTs jmacce ROUYCTAMEX GynRmat us C /m’*‘/)
YEOBAETBODANUUX YCIOBAAM

UCO) = O, Hi1)=A (68)

AMETCA NEACTBATENBHAR QYHKIMA 204/ , MEHHMESADYDUAS
QyHRIMOHEN

7 z
Tte) = / 2 60 oz |



i IR L L et o i R oL

/-
llockonbKy (yHKIMA %4/=X npm anGom HaTypansHoMm #
ABJAETCA nonycTamolt, a
bin Tlty) = Em L= =0

By J
PR E - i

HEXRAA Tpanb JyskuAcHana (67) pamHa Hymo, CrenoBarensuo,
MHHAMA3RDYIOWAf QyHKuAoHan (67) neficTBATEnsHAT GYHKDAA B3

A fo’-‘-rér’) MOMXHA TOKOECTBEHHO DABHATHCA HYJMO, HO OHA He

MOXET CHTH ZONYCTEMO#, 460 OHa He JI0BNETBOPAEGT BTOPOMY
U3 ycnoee#t (66),

Korza kmacc momycranux byarmi ?( "j He fABadercs
IyCTHM, MHONECTBO 3Hauexmil anrerpana lupaxae 07« pueer
HUEHIOK T'paHs 4, XoTA MH X He 3HAEM, NOCTHIAEeTCsa 1M 3Ta
TPanp nonycTiamoél ¢ynxnmedl, HO oveBUOHO ONHO: CyuecTByeT

OCJAENOBATEIBHOCTD %4y %) Z+4Z, nonycrumux ysruit TaKaf,
4To

_ﬁm @(QJ):d,

A ~» O
(68)
NocnexosarensHocTs Z kaf: 2= 44, INA KOTOpOH HMEET MECTO

paBeHCTBO (68), H%HB&W.

To ®%e camoe MOXHO CKasaTh O PyHKIMOHANE J(Z/

CymecTBoBaKge MYHEMAZEpPYIUE it OCAeNOBATENBHOCT I
e He O3HAYABT, YTO CYWECTBYELT pBleHHE paccMaTpusaemolt
BapmRannoRHol sanavd, OGBLEKTAME FaabHeHumx ncenenopanuit
TOJIRHH dﬁn CLERYIWHUEe BOMPOCH: I) KaK CTPOATEH MUHEMASHDY -
DIy® NOCAENOBATEABHOCTE, <) CXONATCA MM OHA A 3) ABNAETCA

| 1n ec npemen X = Cm 4 gomycTamoit QyHKuaelt?

JleTanbaoe UCCAEHOBAHUE BTHUX BOOPOCOB TpedyeT BRene-
HR B PACCMOTDEHHE ONPENEJICHHHX (yHKIROHANSHNX OpOCTPaHCTB,
QJEMEHTAMA KOTOPHX ABJAWTCH, B YACTHOCTH, WIGHH MIAHAMA 3R DY~
ome # nofﬁe,uoaarensnoc'ru. y c*raﬁonnia CXOIAMOCTE MHEHUMABHpYyIWEH



HOC/NENOBATENLHOCTE B MOTDUKE 3TEX NLOCTDAHCTB, XENATEABHO
LRG0 HMOKAa3aTh, YTO HONyuUeHHHE npenes ABAASTCA pemeHReM
BapRALOHHON 3a7aul B OpPHBENEHHON BHE MOCTAHOBKE, ;1 (olo]
pasyMHO OGOOWATH LOHATHE CAMOTO peleHAd, ipd 5TOM BaXHO
JCTAHOBUTD, 9TO pelieHue BapualmoHHof 3amaud ABAAETCA peuwe-
HAEM coownercwsymmeﬁ Kpaeso#l 3ajadu AKCO B OCHIHOM, ARGO
B onpeneneﬁﬂom O0OCWEHHOM CMHCIE .

B Baps#aljOHHOM ACHUACNEHAA AMENTCSA METONH LEWECHWUA
BapMAlMOHHEX 3a7a4, B KOTOPHX HE HNCOOAL3YKTCA YPABHEHNA
B YACTHHX DPOA3BONHHX. OTH METORH NLAMEHHTENBHO K 3ajnatam
g ypaBHesdlfl B WACTHHX NDOUBBONHHX NDHAATO HASHBATL BapHA~

LACHHHMA ANA [IDAMHMA METOIAMA. BaxHo TO, YT0 HEKOTODHE

(pAMHE METONH [O3BOAADT CTPOATH NPUCIMXSHHHE DEWeHds pac-
cuaTpEBaEMHX 3ajad. O IByX M3 STAX METOROB Devb MOHmeT HAXE.

lepBHit 3 HAX HOCHT HaspaHMe MeTona PATiA.

CymsocTs MeTopa PaTia 3aKkiwuaeTcsd B CAELYIONEM. [lycrs
pacCMATPHBAETCA BONPOC O MHHAMH3AIMA QOYHKIHMOHANA 99@).
O6oszHaYMM d6pEe3 /’Jf;j, /= 4., IOJIAYD CRACTEMY IONYCTHAMHX (yHKuml
AR JYHKIROHATA ¢ (@ n cocraBEM NOCJENOBATENBHOCTD

A
flg= = CrVi §, neda,.,
rae Gk — NoKa NpOM3BONLHHE NOCTOSHHHE,

OnpenenaMm KoadORIMEATH C’K, A=4,..47aKk, YTOCH BHpaxe-—
nre %= Phlax pynxmma €7, S GHAO MARUMATBHEM.

I HeKOTODHX KNACCOB (JyHKIOHANOB PUTIY YZanoch
[I0Ka3aTh, YTO YK@SAHHHM 006pa3oM DOCPOEHHAA NOCJEROBATENBROCTI

(69) aBaseTcd MAHAMASApyWue# NOCAENOBATEABHOCTED, KOTOpad

CXOEATCH, B lipenen KOToppﬁ,zSpemaeT paccMaTpABAEMyR 3a7AYY.



B ravecTBe NpMMepa [ACCMOTDEM BTPLYI BAPHAIAOHHYD
3a5a9y MAAAMASATEA (YHKIMOBana J/J, xorma o6JacTh
npexcrasasger cocdolf kBampar _/00’4 7, 5’9“‘3? npaveM

Hu)=1
' / (70)

B xadecTBe YKa3aHHOIl BHWE NNOJHOH CHCTEMH BO3BMEM

ccreMy QyHKRImi
/J,‘n &z Sin 1;} y =42,

[lycre
f = me Cop Sinkx Snty § nmedg?,
X = K=y E=o ~ ”

Oynxupun %,  0UEBUAHO, YIOBASTBOPTOT ycaoBdw (49) m
SIBATOTCA NONYCTHMEMA IAR GyHKimonana /&), Kpome Toro,

JL
Ao = Dite,,, )= T2 2 e (x%eY),

rrYRrY (71)
2
7 m) = Z;ezf S . =1 (72)
P -
_

llo cxeme Prrma B caay (76(— (72) HaM caemyer
Hafi?y MHHAMyM BupaExesAad (71) Opa yCIOBRH, UTO

/
m  n 2 l,/#
2,2, Cee = 7 (73)

Pewas samady Ha yciaoBHHE sxcrpemym (7I),(73) maxonaw
YTO NpH JIOOHX /7 ® /2 Bee Cfrzpanau HyIO Xpome Cyy, NpHYEM

(Cr=F\ dm=z

T.B. —_—
Em Umn = 'Z((mg)z:y_? Sinx S’/'ng}
prr 7
<o
Em Ppn. = Dix)= =2,

e
nsce



MeTom PATIIA NO3BOAAET NOCTPOMTE NpUCNMKEHHOE DelEHHE
3anadd 0 COCCTBEHHHX sHMueHamx (48),(49). B camom neze,.sa
NpAGAAXEHHOE DewerMe BTOPoll BADMAIMOHHON 3a7a9M 0 MEHEMASA-~
| mua gyaxmgomana Ji) npR ycnoBi# (70) MORHO MPHHATH GyRKIMIO

”
2, r3,Y) = g Cu Ve () (74)

. M3 mocxemoBareabHocTa (69) , rie KoSpANREHTH Co £<gl,.
| oNpemenTOTCH B Pe3yabTaTe pemeHUd 3aiavi HA YOAOBRMM
MHABAMYM

dﬂ_ (‘C',) o C’g_) = Q)(A’x) = ”7/""‘,

’fa. Ccy,,.. C’g).-: /‘/(4’»}—_-{ .

Taxum 06pa3soM, NOCTPOEHHYD (YHKIMA0 %4 IPAHAMADT 3a
NpRCIMXEHHOE pemEerRde coGCTBE HHOM QYHKIIAR, & YACAO ) ’
onpeneneHuoe Jopmynoh An=L(4) ga COGCTBEHBOE WACIO 3a-
raua (43),(49).

Jlag nOCTpOeHEA APACIAXEHHOTO pelleHMA BTOH Be 3a7AYA
C ycnexom noab3ywres MeTomoM Bydhoro-Tanepkmha. B sTom Me-
- TOZE 3a NpACIMEEHHOE pemeHMe sanau# (48),(49) npauamastcs
OLpERSJEHHAR N0 QopMyne (74) qHRIMA %,(%¥) , KosbburEenTH
Koropot Cx, 7= Z.%onpenenmores us pasencts (cpap. ¢ (53))

s 7= 4t onps
[ A a2, + A, %}7%, 7724 s

rd P

A, YTO TO XE CAMOE =

| T H (8% AV ) Ca =0, [ m g,
P ¥ SE— —=
PamescrBa (75) mpexcraBiAnT codoit OLHOPORHYW CHCTeMy

(75)

JRHEUHHX aATEeCPAMYECKUX ypaBHeHAX, B KOTOpOf WHCAO HeHSBECT-
HHX DABHO WACHY ypaBHeHHH,



Y3 suneiHo# ajreCpH B3BECTHO, YTO CHUCTEMA (75) “MeeT HeTpU—
BAQJIBHHE DpEHEHAA TOTNA M TOABKO TOIIA, RorngVﬁnonnerﬁopaeT
ypaBHeHAD '

H@an e A, ) | Hlaz4a0, 07)
i =' =,
H A% 1 A%, 0, ) ., A%+ Y 2 ) (76)_

OnpemencHtoce 13 ypaBHenus (76) 3Haqeﬂﬂ€Vﬁannmaemcﬁ
38 NpUOMMEEHHOE BHPAKEHHE COOCCTBEHHHX waces 3amaus (48),(49).
CooTBETCTBYINAE K€ AM NPACHHECHBHE BHDARCHWI JAA COOCTBEHHHX
GyHrumit, KaK y®e OHnO CKazaHo, nawrca fopmyao# (74), B KoTo-
p_bﬁ C,:. , A=4,, 72y = HETDUBUANBHHE DENEHAS CHCTEMH (75).

OneHka ODOTPeMHOCTE APACNAREHAA K TOYHHM DEUSHEAM [DH
npaMeHeHAR MeTona DyCHopa-l'anepKUBA, TAK X6 KAK A OpR IpA-
MeHEHME MeTOZA PHTUA, CTAIKEBAETCHA C TPYRHOCTAMH, O HPSORO-
NEHAE KOTOPHX pedYb MOXET MATU JIAWE IIPA pEli€BMA KOHKPETHO
B3ATHX 3a71aY.

llo cpaBHeHMw ¢ MeToxOoM PaTina, [OJB30BATHCA METOIOM
ByonoBa-Tajepkasa OpeROOYTATE/NbHEE HNPSRAE BCETO B TOM OTHO-
MEeHAR, WPO 3ajiava HAXOXUEHHS peweHafl ypaBHena#t (75) m (76)
apoie, 4eM pelicHNE 3aladd Ha yCAoBHuM unﬂnmyu B METOIE
Pnria.
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- THe Vk-j’”4?( V?PI»Z %", a Az~ snement o6nema,
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§3. OGoomesnuue pemenus xnaccuueckux sazay gpaa

?x YD aBHeHAll B YACTHHX NPOABBOJHHX.

e

llonsaTue HETerpana LRpuxNe o6o6LAETCA § HA fyHRRnIRA,

. SRJIAHHHE B MEOTOMEDHMX oaacTax. liyers & - OrpasAgeHHAdA

B0ARCTE /- -MEPHOT'O SBRIANOBA opocTpaHcTBa l‘; TOUEXK XL ¢
:empronm OPTOr'OHAJIBHHMHM KOODHRHATAMH Z,,,., XA »
iyannua S=96 KoTopol npexcrannser codof (7-7) —uepuym
GOBEPXHOCTE, & # (%) - 3amanHas B & JNeHCTBATENBHAA QyHKIEA.

Harerpanom Jmpaxae Q?m/ HasHBAETCA QYHKIAMORAXN

D %) = /Pk-?k Az,

(77)
Henpepusane 3 605 f(fs/ynn;mn € KyCOYHO-HeUpepHBHEMA B
G- NpOMSBORHHMA NEPROTO NOPANKA, A KOTOPHX CyLecTByeT
AHrerpan lupuxae (77) #, KOTOpHe £ A COBINAZAWT ¢ 3aIAHHOH
HelIpe pHBHOR (yHxImeR jmy
wre) = f{'x)} .4:61-5{, (78)
HASHBANTCA NONYCTAMHME (JYHKIUAMA, 3aieua ONpemeseHs cpena
monycramux QyHrmpdt rof gymxumm 272/, ans xoropoR uETerpan
lapaxne MaHAMAZEeH, HasHBAaeTCA mepBolt BapAaloHHOR 3anaveit,

Kak # B cayuae 2=Z npAMuME MeTOZaMH BapHANROHHOTO
HCUACTCHMA NMOKASHBAGTCA 4TO, OCAH 35IAHHAA HA .G Qyarmas
g(=) rakoBa, 4ro KIACC JOOYCTAMHX (yHKnEE He ABIAeTCH
OyCTHM, TO HEpBAT BRPEATMOHHAT 3a7AYA UMEST X OpATOM eAH-
CTBEHHOE DEmOHHEE,
- Iipa cymecTBOBaHAM pelnesus nepnol Baprammodsol sapaym,

L)
e

T TR T T




LELENCTABAAA MHOEECTBO BCEX JIONYCTEMHX (YHKUMA B Bume
/ff"fﬁ, rae %/} - MAHAMEZADYOmAS Q/‘f)tbyﬂxunﬁ. &~
NpOM3BONBRAA NedCTBATENbHAS NOCTOAHHAd, a A/%)- OpORBBOABHAA
JDOMyCTHMAA (YHKIMA, YHNOBASTBODAKUWAR KLAEBOMY YCIOBHD

“’{ﬂ!’/: 0/ —?.'EAS',

79
pupaxenge O («*€£) yoxno sanmeats B BIIE o
Dwrch) e Diw) 426 Uy )+ Dek), 0
e Deg £) = ‘5/ vh VA az,
s (80) cnemyer, uTo
Dk =0.
(81)

Ecna HonoaHATenBRHO nanecmo. 4YT0: a) pemeHHe nepBoi
Bapaan@onHoll samawi %rz)€ e 5) 6) maa odmacrz &
apAMeRAMa HopMyana (¢ 0) 4, B) TOXIECTBO

fi. (EEA)= paevt + £ g

oy (82)
HATETDHPYEMO 0O obnacta & , 7o a3 (82) B peaym,'rare |
 BHTETDHDOBAHMA ¢ ydeToM (79) momyuaeM
Dig ) = - S £ Awd=. -
€)=~ #4 )

Hs roxnecrma (81),(82) cienyeT rapMOHAYHOCTH QyERIMA
“(z) g odaact & .

OCparTHo, 6CAM NODyCTHMAA nid METerpans Japaxas ('?7)
QyHRIMA 7<) B o6macTE (- ABNAETCA pemeHEEM ypaBHeRsT
Jamnacae & aMeeT MecTO TOXmecTBO (83), TO HOZCTABESA MHO=

77



EECTBO BCEX AONYCTMMHX (YyHKI@#A ounATH B BALE Tur & {/g J
roe £ - NpoM3BOAbHasA HNeAcTBATENBHASA OOCTOAHHAA, A Az)
NpOM3BONBHAA IonycTAMasa (yHKIUA, YAOBJAETBOPAMAA YCJAOBUK
(79), To B cany (8I) a (83) u3 (80) mpEXOREM K 3AKMOYEAUD,
4ro %/%)- MaHMASRPYRNAS (YHKUAL.

Korza anpHopd HemR3BECTHO, UTO EMEDT MECTO TORAECTBA
(82) # (83), oxHaro naA momycramoli JYHKIKMK #/Z) BHUOJHAETCA
papescrBo (81) npu ANGOR NOCTATOYHO IMANKOE QyHKUAR £ /%),
ofpamawmeiica B HyAb B NOTPAHAYHOR NOJOCKS OGNACTH @

MOERO NOKA3aTh, uYTO #/x)- peueHAe mepsoff papuaimonHod 3a-
Il B €CTECTBEHHO CUMTATh, UTO 9Ta (JYHKIAA ABAAETCA peme-
guem sagade Japwule 1 ypaBHerud Jamnaca B 00OOHEHHOM
cMHECHE. PyKOBOJICTBYACH 9THM OCCTOATENABCTBOM, MOXHO 0G0CMATE
OOHATHEE MpPOASBOMROA NpAMEHUTEABHO K KJIACCY dyRxoa, gad-
e pe HIAPYEMOCTh KOTOPHX, BO BCAKOM CIy4YA€ AlDEOPA, He
A3BECTHA.

OngH @3 BapMarTOB QCOCUEHHHX OPOR3BOJHHX BBONATCH
CIELYWIIEM OCpasOM.

Fymew cuaTath, uto & — 0014CTH NPOCTPAHCTEA £,

OpddcM He I6AAETCH HAKAKAX NEENOONOXGHAH OTHOCRTEJBHO
OrpaHBYeHHOCTA 6~ 4 CTDYXTYDH e TPAEEIDG 3ANAHHAA B &
Qysxoua PE), X=0%, 2, )nasupaerod fuRaTHOM, ecia OHA GecKo—
HEUHO MHJEpEHIUDYEMA A TOXNECTBEHHO DABHA HyID BHE HEKOTO-

poro Komnarra A€ ¢ . Xomnaxr A nasuBaercd HocaTejem GyAE-
mnp P2,

Ias o6Husoidl ODpOA3BOXHON mopAuKa /7 (yHKIEA yo(.z)
npaMeM 0003HaYeRMe

P = 2.m.
Qy)axmr ax_” }m '/‘-/”7

Lt Tt e aga e brT
. LTt e

LT NG T RNV p

¥ B



PacoMoTpaM 3azaduue B & nora’sHo cymmidpyemse ( T.e.
CyMUBpyeMHE B Kaxaoll nomodmacra S, VYRS € G ) fymkuan
wix) g vz,

AT
%peneneﬂne: T'OBODAT, YTO QyHKIWS 7D ApideTcH
ogoGe Aol npon3BopHolt mopAnKa # GyHKuAR #/Z), ecih AMEET

MECTO TOXREECTBO

é% D" A = -7) M{V"” AT

(84)
IAA Ao0ok UHATHOR PYHKIMM ¢r%/ ¢ ROMNAKTHHM HOCHTEJEM
s &,

Korga (Qydxnas %%/ ymeeT NOKANBRO CYMMAPYEMy® OCHY-
HY® OLOR3BORHYD Qmﬂ— , 9TA MOCHEeNHsA CoBHAfaeT ¢ o6oCumeH-
Hoil npomzponHolt. B sTOM yOexuaemcA HMHTETPAPOBAHUEM OO YAC-
TaM B Jepo# dacTi fopmyan (84) ¢ yueTOM (MHATHOCTA (QYHKIAH ¢

2 D7z = (-0)7 /D "u A
4 4

2

g/ liyers 4, (€)- runscepToBo MpOCTPAHCTBO - |

: GyHKDAN , 3302BHHX B G (r.e. ¢yHRIMA, CYMMUDYEMHX C KBAK-

parom B 53 ). MHOXSCTBO BCeX TAKAX fyRKIA#K u3 /.Jf?), KOTO~

pHE HEMEDT oooﬂxennue NPOR3BONHHE NEDBOTO. no&inxa, cyMmapy-

eMue ¢ kmagpaToM B & , odosnaumm -wepes (| Wy ). laa map
.._.‘&..._,.___‘__

fyHKDAR %62 € w OHpexeldM CKalAApHOS NPOR3BEACHME IO

dopmMy e e ,FV
[w.zxj - j ﬁ’ff»?)‘" AUV A2

e

(85)
' 7
Ecnz Hopuy 4 -?(f/ QREMEHTA X¢ k7 PRECTH KAK HEOTPANATEAB-
HOE WHCHO :
7
& i
qul , = /,//(74‘72( s yt)atn
47 /) T (86)

e o n B E - —— i ——
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/
TO MHOXECTBO W7 cTaseT cenapadelbHHM GRHAXOBHM NpOCTpaH-

CTBOM,
° 7
SaMHKaH#e W), MHOEeCTBa BOeX QMHATHHX QyHKUEf o

KOMIAKTHHM HOCHTéAEM B ( mo Hopme (86) sBaAeTCA COGCTBEH-

4
HHM NOXNDOCTPRHCTBOM W4 .
[

Y
CranspHoe npodsmenedde B W] BMecro (85) MOXHO

.ONpEeARTE N0 JopMyae

(ﬁﬁ?j) = Zéﬂ.ﬁ’l(*F”U" az .

MvepT MECTO CAGAYUWRE OB YTBEPRABHRT ,
I) Ecanm 3aMKHEM MHOXECTBO BceX GAHATHHX $yHKIME ¢ KOMODAKT-
HHM HOCETeAeM B O~ mo HopMe

Zz £
Nl = /J gk-Pr a’z)é-:/-@/u)/f
Z L7

7

TO NOAYYEM CHOBa mommpocTpaHcTBo W) mpocrpascrma Wi .
°r e

R) Kaxmoe orpapMvefHos MHOEECTBO 43 W, ~ KOMOAKTHD ﬂ;f €),

CopaBeIABOCTS O6PBOTO YTBE DRASHUA ABAAETCH OYSBAN-

HHM CIONCTBHEM JIETKO NOKA3HBAEMOTO HepapeHersa [fyaskape-
~CTeKN0Ba

S utwe < ¢t S ou) e
& &

rie € - NOCTOAHHAR, BABMCHNAA TOIBLEO OT OGAACTE & .

Ha JokasaTenbCTBE BTOPOrO yTBEDKNCHAA MH OCTAHABAABATLCH
He OyzeM. _

ycrs remeps odzacts O £, orpamuvens u ee rpasmms

S'=98 ppepcramnger codol (77-7) smpHyD 1OBEPXHOOTS.

N ey e

- Bymem cuitats, wro & iexuT B OGNACTA 3AKAHNA DABHOMEDHO

SALQOTAYE CKOTO AMHEHHOTO ypaBHERMA BTOPOTQ [ODAXKA

- v

LR MEE L . o omrmepm o ¢

g TP



u #Z )Zé’ 3”' + U = =/fz) ye&.

¢/=7 9? / a'rt ’./ t
(87)
Banaua Jupexae InA ypaBHeHaa (87) B KiaaccHyeckoi

[IOCTAHOBKE 38KMWYyaeTCA B TpPeOOBARHKM ONPEHENRTE DEIYIADHOY

' o d
B oonacru & pemenme %rx) ypapsenus (SYfF xuacca C' 2 (DUS)
[0 Kpa&BOMY YCJOBAD

UZ) = g/x)) - IGS;

(88)
rne gﬂ/- 3aiaHHAR Ka 5 Ie#CTBATENBHAA HENpEpHBHAK
PyHKIAA,
Haxe NOHATHE peueHud 3a7adi Jupaxne OyEeT o0GOOWERO
B TOM CIyYae, Korma Kpaepoe ycaoBse (88) omHOpORHO, T.€.
wT) =0 :.:-51.5'.’ (89)
B nopepuonoxeHas, 4TO f-./ﬁ/,' e,,C ~ orpasuMueHHHS ABMEpH~
MHEe (YHKIMZA & T 54 g ‘2 noz 06OCWEHHHM pelleileM B [pOCTpaH-
cTBe ‘___"_é:__:aanaqn (87),(89) noHaMaeTca QYHKIRA 2/(I) € "Z;
INA KOTOpOH MMeeT MeCTO TORIECTBO

4 2 2V 2 e 9"17' ) =
}/ 5‘; o; i.r/-+,,,— * Cur-/7)de=0 (g,
npu swoolk gysknaa ¥ €%, npavem mon Z¥ mommmawrcs

z

ododmeﬂaue ‘NpoA3BOAHNE dyaxmun #& me pBOI'O HOPANKA.

Korna oGodueHHoe pemenne %4 (x)€ C' r@u Gysnxnpn Ay,
LOCTATOYHO TASKKA, HOCAE AATETDAPOBAHEA [0 YACTAM TOXKEECTBO
(90) MORHO HEpendCcaTh B BUIE



S (Lu-f)rox =0,
&

OTKYZa, TDPeCYyA HepipepHBHOCTA lu n J . npuxomuM x sax-
IDYeHAD, 0 ¥(T) ABNAETCA KAACCUYECKAM DEWEHHEEM 3Ll
(87),(89).

‘B OpeAmonoxesus CymeCTBOBARAL CONPAXEHAOTO ¢ Ls
onepawopa

Z#&/'- az f/ azd") Z (/k/)f Cor,

0COCHEHHHM pemedneM ¥ae V B 061aCTd 5 COmpAKe HHOT'O
OZHOPOIROTO ypPABHE HHA

w”
L =0, (1)
YAOBRETBODAKIMM ONHODONHOMY KpAaeBOMY YCIOBMW

w-/..l‘) =0/ JE Asf’ (92)
]
pasuBaercA dyukuas Mre)e M, ma KoTopoi

J (?Z_/ 72 -g&"f %":/", i% ; (8&/)?‘4(‘&/@"}0’:7;)
npa aool gyHKnmu - € hZ,’ .
Samava (91),(92) HasuBaeTcs conpameHaal ¢ (87),
(89) sanavett. _
rfonfropeﬂuem [PUBEHAGHHOTO BHlE DACCYXIEHAA, HA
OcHoBaHME TomAecTBa (93) yGemmaemcs B TOM, 4TO 06OCHEH-
Hoe pewmeHHMe %) gamagu (91),(92) us C"J’o(“)ﬂ:ame'rcﬁ
 KIACCHYeCKUM peleHueM,
B reopuu sagmawa (87),(89) rak B Kaaccadsckofl, Tak
A B 0000ueHHOR NOCTAHOBKE IEHTPRAABHOE MOCTO 3aHAMAKT
CAENyWOiAe yTBEDRIEHAA, '
| a) Ompopomsas samaua Jupuxae (89) ANA ONHOPOXHOTO

o

o ——— . -
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A%
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YPaBHEHAA

Lo =0 (94)

B conpmyeHHaA ¢ Helf 3apaua (91),(92) HMEDT ORMHAKOBOE,

He anaﬁwﬂﬂmmxggeaﬂoelggcno ARHEHHO HE3ABACHMHX pemes,
'ﬁﬂrd) Jua paspemamocTs samaus (87),(89) meoGxomamo

AOCTATOMHO, UTOOH {yHKUMT /7%) yxoBAeTBOpLIA YCAROBAM

2://%” A =0,

rue %, feq.. € » = BCE JHMHEHHO HesaBUCEMHe pelenaR 3az1aun
(91, (9R).
B) B o6zact# ¢ mocrarouno mamof MEPH ONHOpPOHHAA

samava (94),(89) mmeer Tonnxo TPHBAANBHOE ( TomnmecrBenso
DaBHOe Hymw ) pemenpe, '

W3 yreepxnennit a) g ) HENOCPENICTBEHHO ClenyeT Bag~
A% Teopema: sanaua (87),(89) mnx gudof £ paspemama
{IPATOM OXHOSHAYHO TOIA K TOABKO TOTHA, KOTla COOTBETCTBY-
Duas e omsopomsad sazawa (94), (89) se HMEET HeTDHBAAJIH-
HEX { OTJHUHHX OT Hyns ) pemanaft,

Ha oCHOBanma sroit TEOPEMH # YTBEDENEHMA B) NDEXONAM
K 3aKmov¥eHan, yTo 3ajaua (87),(89) OONACTE NOCTATOYHO
- Mano# MEDH. BCETZa AMEeT M OPATOM eMAHCTREHHOE pemexae,

lIpA HAMMYHE TAABHOTO S/IEMEHTALHOTO DENBHUA YpaBHeHAd
(94) & mocrarousot raamkocrs <5 , F i K0hpUNME KTOB YpaB~
ReHns (87), wax ke OHAO OTMEYEHO B ra.I11, merop f10Te AR~
4Ja NOSBOJLAET penyLWpoBaThH sazavy (87),(88) x sxsmBazesT-
HoMy BHTerpajbHOMY ypaBHeR#X ®peiroinMa BTOPOrO poga &,
CAGROBATENLHO, B KIACCUYSCKOR NOGTAHOBKE oro#f samawa crnpa-
BELIMBOCTD yTBEPEREHM’ a), G), B) oYeBAnHa., B oGoomerHol
%€ OOCTa&HOBKE 3amawu (87),(89) sru YTBEPEUCHAA NOKASHBADTCH
GYHRIOHANEHUNE METOZAMA .

b
el e, T



ToBOpAT, UTO AMHeHHHe Kpachwe 3ajnati $pe I OABMOBH,
GO IIA HAX COpABEAJMBH yTBEPEIEHA a), 6), B).

B npmpejesHoll BHue o60Gile HHOl NOCTAHOBKE 3a131a
Tapaxne (87),(89) or Kod((ATKEHTOB ypaBsenaa (87) Tpedyer—
CR, YTOCH ORM ORI OFPAHMYEHH M U3MEDHMH, QYHKHﬁH‘JfGZLK?al
a 0 TASJKOCTH TPAHUTH A5 o6nacta & , B KoTOpoll BWETCH
pelcHne, HUYErO He TOBOpATCH. lloaToMy, Op4 CYyileCTBOBAaHAA
pewcHua &) oroll 3azavd, KpOME TOTO, HIO OHO OpAHAIJEXKMT
1pOCTPaHCTBY izdf , TPYLHO CYAATH B KAKOM CMHCJ]E OHO YROB-
AeTBOPAET KpaeBoMy YCJAOBA (89), ecnr y Hac He OyIYyT 4A3BECT-—
HEH JBONOMHATEABHHE CBENEHAA O TNAMKOCTH OOBEPXHOCTH s )

OGo3HAUAM UEepe3 © - yuACTOK AS’, npencraBamomit
coGoli orpaHMYeHHY® OLHOCBA3HYD odn£CTL LIOCKOCTR Fa=0,
npuaem naaagp € BHOOTH £ ¢ oopasywumefi, napawleisHodl oca

X, , @ ocHOBaH#EM € [PRHANAEKUT G . Tycre ¥A)- HUHAT-
Hag QyHKI@A C KOMIAKTHHM HOCHTBAEM B & .

K3 09eBHIHOIO TORLECTEA

‘z“-
u(.z,)rn ‘tﬂ'fj ‘Iﬁ) = / ak‘ (z'/"' 'z"ﬁ_f)‘édﬁ{.r;{{—,
e 44

B cany HepaBeHcTBa liBapua

Xe 2 Xn 2
(/ %z, :r,.)/ < J,/[%” /4

ot

clemyeT OLEHKA

p 2 Sl |
/ /-7((.7.,/,,_ ‘rﬂ-f,‘xd? 0/6"{ xpé_,//ﬁ) . (95)

G' o
9ra omeHKA OCTAETCA B ciane & IAA QyHKIEZ 43 W'

B cany (95) OpaxXomam K 3aKN0UEHAD, yro OOoCEeHHOE
pemerne %/ 3apawi (87),(89), Korma OHO CymecTBYST, BOLM3A
yuacTKa 6 TDARAIH S’ o6nactu & Bemer ced TAK, TTO AMEET

MECTO pABEHCTBO

!



T AT RS T RIS

Lim [[70 % 2] de=0.

xq+o &

Pemyxuma HEOIHOLOMHOTO KLAEBOTO YCIACBUA LADUXAS K
clyuaw, KOTIA OHO OLHOPOAHO, NPHM TPeGOBAHMA TOCTATOTHOH
IJIAKOCTH T'PAHMIH 5 oGAaCTAG, B NPUHIMNEG BCETZA BO3MOXHA.
iig ocymecTBASHUA ©TOH BO3MOKRHOCTH HOCTATOUHO, HANDAMED,
OCTPOATE T'apPMOHUYECKYW B OCJAACTA & PyHKIRD %, /X)),
YIOBJIETBODANIYH HEOMHODOAHBMY KpaeBOMy YCAOBAW (88), n
BBECTA B paccMOTpesHue HOBYW QyRKIMD Z,Z)= %)= X, KJQ,
ABAAKMYIOCA pelieRUeM ypaBHEeHAS

Z"r"'f"za’o.

QYeBUNHO, UTO A QYHKIAM 7,/f/xpaepoe ycuoBde lapuxie
ONHODORHO.
= B ra.JII MM yOeJWulCh B TOM, UTO AAA npaBuABHOR
no@anonxm samasy Japaxae B ciaysae rapndnnqecm Gy A
HET HEOOXOLEMOCTH TpedoBaTh, WTOCH €€ KpaeBHEe 3JHAYSHMA
NpeACTABAALA COGOH HENpEepHBHYH (yRKIMD, Hapagy ¢ sTéM, Kak
MH TOJBKO YTO yOBNMAKCE, OCOGULERHOE DElleHME OZHOpOZHOK
sanaud Iapaxae (89) ans ypaBseHad (87) B odiacTs & naxe
¢ IOCTATOYHO TrAankoii rpasmne#f He 00A38HO B Kaxaod TOdKE
x e OpAHAMATE 3RaveHde Hyab. [lo aTolf OpRIAHE B HOCTa™.
HosKe samawus Japexne (87),(88) TpedopaHae HelpEPHBHOCTH
oT gﬂf) MORHO OCAAGHTH, 3AMEHATE 3TO TpeCoBaHMe, HanpAMEp,
TpedoBangeM & € /.z (-\57, ! ONpene]dTs OCOMBHHOE peleHHe
TaK, YTOCH OKOHUATENBHO CHOpMyJApOBaHAAd 387a7a COXPARMIA
xapaxTep QpeAroibMOBOCTH.

B npABElieHHHY BHUE KaK B KlaccAYeckol, Tak R B
ododmeHHO! nmocTaHoBRAX 3amaua Jupaxae (87),(88) mu Tpedo-

o M



BaNH, YTOCH OIpaHHYEHHAA OCAACTH & » B KoTopoii mmercs
pemsHRe 9TOE 3amAdM, nexana B o6jacTHd PABHOMEDHON SJLIAMTAY—
- HOCT# oLepaTopa /. . BHAcHEM HAa OpiMepax, HBCKOABKO Cyue-
CTBEHHO 3TO TpeCOBAHHE,

B. IeKapToOBHX OPTOTQHAABHHX KOOpPI#HATaX ~1;6‘/ YpaBHe Rie

T
-8 AFE EY
AT (96)

3n:1mn'mquo B BepXHelt moaynaockoctd ¥ > , Iiyers & -

Roaeqaari 00aacTh, OTPAHUYSHHAA JAekailelf B NOAYINOCKOCTH

e © myroft & mOAyOHpYRHOCTA X # f ~{ B pAMAHOBOH’

METDAKE c/-fid"g/f; #a® y oTpesKom A7) B(42) oca =2
llockozpKy COOTBATCTBYKMAA ypaBHeRAm (96) XaparrepECTa-

qeckad opma naeTcA Gopmynoi

0 (4,.24) = ;2/7’2’./(7?’71&;

yc:noane panﬂomepﬂoﬁ amn'rmnoc'rn

S PV N RS S T R

(_ Ao (A, f))é&/d, ,?4)4 K, (A, *,7,,)"_ f
- chrg, @“? MEZ

IAA 3TOTO YPABHEHMA B OCJACTH & He COONRIERO0.

w s TR

B pesyanTaTe 3aMeHH DEDEMEHHHX

.

S 7= FA7

ocodeﬂnoﬁ .nams ope Oy— : O0JACTH & nepexoiaT B HOINYKDYT
& ¥ f -7 720, oyra €’ - B NOJNYyOEPYXHOGTE &7 . 72
}’f{r.f orpesok ¥4 — B orpesox % (~¥9) B, (£9 oca - 729,
ypaBHe Hie (96) - B ypaBHeH#e
Yrrt ¥y = ¥
vrry) - «l% /—"'/) SO



a KpaeBoe ycnosde Jupuxne
2402 ) =dg7(3{‘79/, ry)e IE,
Tad ypaBHeHmsa (96) -~ B KpaeBoe ycaopne
T VIEY) = 903, /::”f/'?), (£p)e 24

Insg ypaBHeHus (98).

(98)

(99)

Hockoneky sagada Iupaxse (97),(99) mocrapiesa npa-
BWIBHO T.8. KOPPEKTHO ( €€ pemeHme CTPORTCA B KBazparypax ),
TO NPABAJNBHO HOCTaBASHA M 3amada (96), (98).
| B xoneuHolt odmacra & » JNexaued B Bepxnelt monymwiocxo-
ot 770 R orpaHmveHo} npocTolt myro# € Eopmana ¢ KoHNAME
B rowax A(@,9),8(t,0)a<s u orpesxom A8 ocy /=9 ypasuenne

-wawezf:'
= g e G- w0 (100)

SMIROTAYHO, HO OHO TAXME HE YAOBJIETBOPAET YCIOBHD DABHOMEp-
HOH »;aMOTAYHOCTH,
dazavya onpenenesnd PETyIAPHOTO B OCAACTA G pemeHan
Mg} ypasrenna (100) knacca ¢ %’u)l OTDaHAYEHHOTO MpH B Al
2 YHOBAETBOPAMWIEI'O KpaeBOMY YCAOBAKW JHRpMXINE AMNE HA 9ACTH
¢’ rpasmin 96 odnacra &

z(/z;cy) -//% 2 4) & '

HO MOXeT 4aMeTh Oojee ONHOTO [EIeHHASA,

(I0I)

L TOKa3aTeNsCTBA CHpPABELIMBOCTA HTOTO yTBeDRIeHRT
ROCTATOUHO OOKA3aTH, YTO CHOPMYIUDOBAHHAS SANA%A C OIHO-
DOIHEM KDaeBHM YCAOBREM

"irg)=0 @€ &

(102)



HETPHBHAJNBHHX pegieHBi He MMeeT.
lycTs 7/Z%)- pemense sagawm (I00),(I02). BBenem
B pacCMOTpDEHAE @yﬂx.uun w-. -'-"'%/ + 4 , e mox éf 4
OOHEMAETCH PETBb HTOM (yHKNAU, XedCTBUTENLHAA HpM & >0,
a4 IOJOXATEJLHAS MNOCTOAHHAN 5 BHOpaHa T&K, 4TO0 W > O
npa (e LU,
B kaxnoit Touke odaacT# & OYEBANHO HMEEM
L =~ w <O, (103)
Tyuxupa V(X ¢)=E2/*u, THe £>0- npom3BOABHAT NOCTOSHEAS,
~ Ha 26 HeorpaAuaTeNbHA. OHA HE MOKSET HMETH OTpDHLATEABHOTO
MHHAMYMA B OONACTA & » JleiCTBATEABHO, HYCTE B TOYKE X%)
€ & gyaxmas V7 %4) HOCTHTEET OTPULATENBEOTO OTROCHTENH—
HOro mmuaAMyma., Tag xax (- IU‘F}— TOYKd OTHOCHATEABHOTO OTpANA—-
TOJBHOTO MUHAMYMA, B 5TOH TOUKE MH NOARHH AMETE < 2=
Vrx 79}; ~?" >0 , a 3T0 HOBO3MOKHO, HG0 B ciuy (I03)

Ly = f[”:—f?«f‘d o.

CremoBaTeasbHO B Kamfiol puKcEpoBaHHOR Towke EC uueen
OUECHKY ¥ Z %20, T.4. ﬁ”’g/‘ €2/ Orcnma B cUAY mpoas-
BossHocTa €  mosyuaem 2et )= O, 1 TeM caMuM eIMHCTBEH—
HOCTh pemesmnd samaus (I00),(I0I) moxasasa. MoxHo HOKA3aTh,
9TO 9Ta 3aJaua EMEET DemeHAMe NpA AVCo# HenpepusHof dynKmAM
g5 . | |

B modok nexeme# B BepxHe# DOAYIEOCKOCTHR F7° od.uacm.

&, opEMHKaied ® oca 01;=0 , BANMANTHYGCKOE YPABHEAHE

T 1 .
g**oy %j:"‘j’%:O (104)
HE SABXAGTCA PABHOMEDHO HILANTHAYME CKUM,

B xavecTse & DACCMOTDHM KOHEYHY® 0G3ACTH, OrpaHR-
4sHHYD mapadomoli X # 4?-1-1’ » J/>© & oTpesKoM A (-10)
B(702) oca y=0 .



B pesynpTare 3aMeHH

T~ x g2, risp-wi L i)
ypaBHende (I104) mepexonaT B ypabsesme Janmaca (97), a
o6nacTs & - B DOAYKPYT }'3‘2 P4 » /7270 , ILIOCKOCTH
OepeMBHHEX £ 7 . |

lIpa TpedoBaHAmX, Wro OPOM3BOXHAA %? B 00nacTR

G cyuecrByer H cmnpyema C KBajpaTom, B CHUJAY paBeHCTBa

a ; J Z
HOJyuaeM
/4
A -—-— - L 4 Z %{ =
7 - Z 540
B oTHX OPENNONOXEHUAX Hpa 2</Xy) € [’ ((.-’Va"é)
NpAXONAM K 3aKJNYeHHD, YTO TADMOHMYECKAS B 5” QyRKTIRS
sz) rapMOHATeE CKA NPOZOJKAETCA 9epe3 OTPEsOK Ail-19) 8, (1)
3 poayrpyr &, T *Z "< Z <2 4, clenoBaTenbHo, KPaeBoe
ycaosge (I0I) maa %y) O6PSXONET B KPAR6BOe YCHOBME .Ilnpme
o naa Qysxoae 25 7)

V_fgffj ‘“j’ ({Z)/ /'{”g 6 2 (105)
Vi5y) “f’ Tl , (FPeE &,

rJe 91 (F2) -09/‘3/‘613)‘/)

Iyra < ABAAGTCA Aexalell B nosynaopEoCTH /30 YACTHI
26, , a myra 6 pacuosoesa CUMMETPHUHO IyTH 64 OTHOCH-
TeABHO oTpeska % B, .

lockoasKy samada Hmpuxae (97),(I05) omaosHAYHO
paspemaMa, TO ONHO3HAYHO paspeumMa A sanaya (I0I),(104)

apa IJZPEHJITEK BHUe [peOIQUIOXEHRAX,



e »f:-*.svvf.mw*"*“?"ﬂ-"’ T R T S s

Kax yxe ouno otmevero, B caydae nnﬂeﬁﬂoro CHALID—
HOT'O YDaBHEHHUA B YACTHHX [IPOB3BOJHHX BTOPOTO nopagka (87) _
PABHOMEDHAA 3JIANTRYHOCTD TapaRTAUyeT fpPenrolbMOBOCTE 3a- i
Iada lupuxne (88) B orpaHMYEHHHX OGJACTAX. B clydae xe
SMNUNTHYECKEX CHCTEM BTOPOTO MOPANKA STO OGCTOATEILCTEO
MOXET He AMeThb MecTa.
Je#cTBATENBHO, DACCMOTDEM CACTEMY IBYX ypabBHeHait
£ ': 7 2 1 Pl
O Uy o s 2 24 7 H 2 ¥
Sat T GoimRE=r=p X = Fot™ Son TO
o a’cy 32?7 2 j;g, L gy -~ (I106)
B MATDHYHOI sanuca

J""”’"‘Zg"’g"ez% =2, (107)

A = f'; 7/, ‘3=/ZJ oz C/=//0-/-fa

rme

TNET L e

#\‘3-“

a Z= /Z';,F,/,

IIEKCHOTO OepeMeEoro £ =< #/¢ g mpu ANGOM KOHEIHOM
pazayce < ~© opHopoxHai 3amava lupaxis

i
[IOCKOABKY I XApPaKTepACTHAYE CKON dopMH, COOTBETCTBY- E’
nne#t cacreme (I07) mmeem E::
r L L 1y2
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B oxpecrroctn Touxm (94) mpoctpamcrsa £, nepemensux
t %  mpemctaBuM fyHXTIMD f/z‘,zy B BATNE CYMMH CTEIIEHHODO

e k7
72/42’)"‘,2:4«(5"” : /31/

}\'; =0
Ins mpocToTH Bamicm GymeM cumTaTh, uTO DAIMYCH CXORMMOCTH

pama /3I/ xax mo T yTa8 1 M0 4  paBEM emmmmme,

llocTpomM aHAIMTAYECKYD B OKDECTHOCTH TOUKR T=C Gymmmp L(f),
ABAAOIYRCH DEmeHueM samadm /29/,/30/.

flomycxad ee cymecTBOBaHME /BUOCIENCTEMR OHA Oyme? Hafinema/,
IPA IOMOME IOCJIENOBATENBHOTO IMPHEpeHMMPOBAHRS TORTECTRA /30/ ¢
y2eToM /29/ MH MOXEM BHUMCIATE B Touke Z=C pmavenua Boex DpoH3-

BOITHHEX

//z"’) 0/&0: jﬁJJ )k—-// tﬂf};_f/sz/ | J|

e G)k OPEnCTaBafAnT CoGo# MOMRHOMH CROMX 8PTYMEETOB C NOACKRTENEw
. j
HEMH HKOS(uMItmeHTamm, Jerko BHEETP, UTQ PANEYC CXOOEMOCTH cTemen—



=) n! | Jih -
OTIUYEH OT HyAsd.

leficTBRTENBHO, B CALy CXOmEMOCTH pAma /3I/ CYmMEeCTByeT OO~
xuTeTEHOe umcno M TaKOE, UTO

&y < ;“ k,0=0,1,... /34/
lloaToMy, B KavecTse MAXODaHTH FIA 'f(f,}zy MOXHC OpaTh (yHRIHED
M
_ F'(a‘,fl} = ;2({—'6)({-6(.) - /35/

OdosHaumm yepes U () - pemenne o6urEOBeHHOTO mfdepenng—
QJIBHOTG YpaBHEHAA

%g: Fit,v), %8/

YAGBIETEODANNEE HAYANBHOMY YCJIOBHND
Ulo)=0. /37/

lpaMenss meTon pesnenenus TIEPEMEHHEX , HAXOIUM €IAHCTEEHHOE
PelleEre ypapHeHus /36/

(= f‘"l/‘fv‘ﬂ&j(f—-é)j’ /38/
JROBIETBOpAMMEe ycaosmn /37/. llox &J{{-f) [IOHEMAETCA BeTBE sTOH
QyHRmME, oSpamamuafcR B EYAB mmpm t=0 .
Tax xax swpamenwe —f-./ﬁ(foj(f_.t) o0panaeTca B Hya: Opm #=
= fmp U % OHO [0 MOXY/ID MEHBNE eNEHENN mpn
~ Y
/bl <yme
TO OpencTaBseHHas mo fopMmyae /38/ CYHKUAS ABJAETCA AHANBTEYECHOR
OTHOCRTEMBHO © J2 &« c pammycoM cxommMocTa, DEBHHM, N0 MeHb~
meit mepe, /-~ 6-’/ “ - TaxuMm oGpasom U[é) - ABIASTCA MamopaHTof
ZLCt) H, CTaJO OHTH, 9Ty MOCHSHHIND MORHO IDeNCTRBRTE B Buxe
CYMMH CBOErC psana Teltnopa /33/ ¢ pPammycoM CXONMMOCTE He MeHBme ueMm
/- e-,‘“ » CrenoBarensno, ¢ymrmmsa (t) , mpexcramnemmas B
BA® CYMMH CTEemeHHOTO pama /33/ ¢ KoagiunMenTaME, BNIMCIeRENME Do




_oB30.
Topmyzam /32/, npemcTaBnfeT codoft pemenme samawm /29/,/30/. Cpem

aHaJATAYECKUX pellenuii OHO OYEeBAIHO E€IMECTBEHHO.
IepexomuM K HOKASATENBCTBY TeOpeMH Komm~-KoBaJeBCKO# B IpHBE—

-

TeHHOR BHNE (JOPMYJIEPOBKE, IpHYEM OTPAHUYMMCHA DACCMOTDEHHEM ciydad, t
Korma /22/ npeucTaBiAeT Codoil OEHO ypaBHEHEE ¢ OXHO# HEM3BeCTHOH
GYHKIHEH u(x,t) C AHANMTUYECKO# NpaBofi 4acTE f B OKpPECTHO-

B yKasaHHO# OKPECTHOCTH HMEEM

CTH HyJEBHX 3Ha4YeHmil BCEX ee apryMeHTOB. .

2t :.:'2 Km 3,4 ;¢ /39/ 1-
%() ,d)ﬁ, ;&) 4,,,4&_‘_2”.%-& wh 46: ",
/bi:z(z‘: 2 ‘t:-‘?fj---_’)z.
Des orpannyeHma oOMHOCTH CyHMeM CIATaTh, UTO @,...0':0 . JTOTO
BCETTa MORHO HKOGHMTHCH 3aAMEHOH HCKOMO# QyHrmm mo gopmyne U =

R ot L T R

=0pp..,T +1~ . Kpome TOTO, KaK # Buwe GymeM NpENNCJATATE, YTC pa-
 NHYCH CXOIVMOCTE psma /39/ [0 BceM IepeMeHHHM DaBHH eNWHALE.
B kadecTBe MaXOpaHTH (PyHKURM ’F MOXET CJIYRUTE QYHRIHAA

=M U —~
F {ﬂ-(zfu -;é.:g)] (4_"2;& ) 'f} :

TIe M n o -~ HeKOTOpHE MOMOEMTENBEHE uMCAZ, HpuueM O<¥< A,

. -

/40/

B pesynpTaTe DOWIEHHOTO mnpfepeHIMpOBEHMA ToxmecTmBa /22/ ¢
yueToM /23/ MH MOXKEM BHUHUCJIHATE B TOUKE (.2'-"-'9 f:=(9 JACTHHE DOK3—
BOIHHE BCEX MOPAIKOB SHAIMTHYECKOTO pemeHaa Z#(Z,¢) sapawm /22/,/33
K COCTABHUTH CTENEHHOH pAX |

ulrt)=) b, x ‘ /41/

MaxopaHTO} ompemeneHHo# no gopmyne /4I/ gymmmmm 24(%,%) apna-

€TCA pelieHAe ypaBHEHHA

f/a 4
ot =F, et
YOOBJETBOPAKMNES YCHOBUK
ﬂ(“za)':o . /43/

AHAUTUYECKOS BOIMBE TOUKH (x:q) t=0) pemenme Y(xt) ypap-
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HeHMA /42/ ¢ ODOJORATENbHHMU KOQQuOMEeHTaMy B €ro NpencTapieHmmy B
BRIE CyMMH CTEHNEHHOTO psAna SymeT MmamopaHToif wig QHANMMTAIECKOr0 pe=-
wernd Z(x,t) samaum /42/,/43/. Bymem mcrars v(x,2) B BmEe

Vix,t) =W {(z), /44/
rne
Z= L -+£h Z 748/
L Koy

llocromsky B cuny /44/ n /45/ umeen
%—-"/M ’D”—-JW. * P

V=L Ay 2 oz, = g im0 R, |

Ha ocroBammE /40/ m /42/ sammouaem, uro fyurma W'(2) nomemEs

OHTH pemeHHeM OGHKHOBEHHOT'O TagdepeHnatbHOTO ypaBHenns

y :
'&'.L;l'g = ﬂ[@-é-‘j’)(q-n i"é} - 1] >

T.C.
(-l eyt Ly

o, 1=-2~
lonSupasa o 7Tar, wrody wmeno ;g-—./lfn duo [OJIOXMTENBHHM,
samumem ypapHeHme /46/ B Bume

d o /du)? /47/
, -Z-é-zo( (Ejf-ﬁ(i‘ﬂd,
rre o - mozommTerEHoe weno, a (6 (3,%) - cymm adcomro
CXOIAMETOCA pana

P2 f, e’ fog =0, 1

- C IONOXMTeNBHEME XKOa(duImentamu,

3 mByx 3Havenwui % » YUIOBISTBODAWIAX DABEHCTBY /47/, BH—

gepem 10O, KOTOpOE odpamaeTca B Kyasb me z2=0, W=0, g O3HA—
uaer, 9r0 W(¥) gmumercs DelleHIEeM OCNKHOBEHHOT'O InpdepeHInarEHO-
I'0 ypaBHEHus

oAb~ ,0)=0 '

—=yw), y019=0, /49/

o 2
YHOBJIETBOPANMETO HAYAJILHOMY YCJIOBAD

W) =0. /50/

Kax yxe Gmno Ioxasandenme, aEamMATHYECKOE pemenne samagm /497,

R T R R A S R T
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/90/ cywecrsyer n omo IPENCTABNACTCA B BHENE CYMMH CTEMEHHOTO paza

- X, K
Wiz)= ( L2 V) z, /51/
A=2 a/fk (-] RS

¢ OTMMYHHM OT HYJH DAmUyCoM CXOIMMOCTE..
B nmonomurensHocTR KOS{(MMEHTOB CTrenensoro panma /5I/ zerxo
yoexnaemca Opm moMomm OOCAeIOBaATENLHOTO ImfdepertmpoBanng basexncr—
Ba /47/ ¢ yuerom /49/,/50/. '
llockonbKy NpencramnenHag gopmynoit /51/ dyuwmms W gBIdeTCA
MaXODaHTOR mig U[a)é) , CTano OHTE, IMA U (X, {£) , cremensoft
PAE /4I/ umeer nomomurennuye PEIAYCH CXONMMOCTH Kak 0o = , rag
amo T « CarenoBarensHo, CyYMMa 3TOTO pANA ARJASETCH SHAIITHYE CRAM __
pemenunem samaum /22/,/23/ BOIm3E TOUK (.z_-:o) £=0) . }|
llpaBenennoe smect moxasaTenBCTHO CYWECTBOBEHUA B MaaoM /BOJIH- f
31 TaHHOU TOWRE,/ AHAMMTHYECKOTO pemeHnsa sanauu /22/,/23/ B caydae
OTHOTO /CKalApHOTO/ ypaBHeHMT o QHAIMTAYECKIMY NAHHNME Hemocpen- }
CTBEHHO o0oluwaeTca Ha cayuai#t cmeremy /c GHAINTEYECKAMY - TaHHEMM/ ,
[IPHHEM CIMHCTBEHHOCTD AHANETHYECKOTO pEleHZs 3Tl samaym cuexmyer
@3 Nponecca era mocTpoeHus. Ipz sToM He mMeer SHAYEHNA THAD sToft
CACTEMH. CymECTBEHHNM SBAZETCA TO OGCTOATENECTBO, TO HOCHTEN:
Xy=0 pamEnx /23/ He sBaFETCH XapaKTepUCTAROE Ina cucremu /227,
Lna pacwemnensolt cucremu /7/ npAaMan x}-“:CoMLL_ ABIAETCA XaparRTe—
PACTEKOA M, KAk MH yxe 3mAeM /oM. § I ru. 1/, oHa HE MOXET GHTB
_ HOCHT®JIEM HavalbHHX NaHHHX. B sammcn xe /8/ atoik € CHCTEeMH Ops-
vai /= X+y=(omf; oveBumHO, He sRMRETCH Xa8paKTepUCTHKOR
38IA98 ¢ HAYANLHEME NAHHHMA: 2by=9 Z (05)=0 mna ypasue-
HuA Moxma-Amnepa

‘2 .
B KauecTBE pemeHu#t mMeer Gymxnum 4=0 f=2% . 80 ypaBHeHze,
3alMCaHHOE B BHIE Z/x;
%zz = f(”

XOTH ¥ MORHO OTHOCHTE K THITY ypaBHelmﬁ Ronm—KOBaJxechoﬁ, HO ero
[pasad 4acTe nepecraer OuTy SHAMATAYECKOH (ymmmmeft o ”557 BHQIE
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¥
3

% u % . K romy e, COOTBETCTBYNNAS ypaBHeHED /52/ xapakre- t
DACTEYECKAR KBAIpaTEuHAA JopMa Z/”/x 24 a/x.é,v*&ot: npe Iz-—z/ 7
% =% [apaGoJuYecKA BHDOREAETCH. |
ENMHCTBEHHOCTD peleHns 32184y /22/,/23/ MOEHO MOKA3&TH A B
KNACCE HEAHANMTUIECKNX pemeHm#, ONHAKO 9TA 337848 HE BCETNA EMeeT

HERHANUTAYECKNE DEmeHRd. B 'OTOM JIETKO yGERNAEMCH e IpEMEpE CHC-

reMH Komm-PuMaH2
U=t Y=ty Zrit=F, /53/

npencranasomell codoft cucremy Komm-Kopanescko#h. B camoM rmese, no~

NyCcTHM, UYTO B 06nacTE & IIOCKOCTE JEPEMEHHHX % & , Ccomeprameit
BHYTpH Ce0S OTDE3OK ab ocu t=0, CYmecTBYyeT PeryaApHOe peleHHe
Uz, t) cucrevs /53/, yIOBIETBODANMES RAYANBHEM yCHOBAAM

U =Yl), Viz)=0. /54/

Hpﬁxma BO BHHME&HAE BTODOE M3 yCJIORRA /54/, HA OCHOBAHHMW
' mpuHIMOA cuMMeTpmM Pumana-llpapna sarmouaeM, uTO $yHKmAA %OGE)=
n.z#'(:r,t-) F[y AHATUTHUHA B 06xacT® 0  , BEJDYAS OTKPHTHI OTDESOR
@ ag , T.€, QyHEIEA ¥/%) B nepBoM m3 ycaoen# /54/ momgHA OHTBE
° aHAuTEYeCKOl MO MepeMEHHOMy L . CAENOBATENHHO, €CW HANEpel
usBecTHO, uTa {/Z] oTEM cBo#CTEOM He odianaeT , To samada /58/,
. /54/ He GymeT EMETH DEmeHHA, |
Jlerko BEIETH TAKEe, UTO IAXE AHATATAUECKAE DENSHAT 3aKAYE /53/
/54/ MoryT okasaTheA HeycrohiumBuME. JefiCTBETENBHO, HENOCPENCTEEH-
HOlt npo:sepxoﬁ JIETKO yOexRnaeMcs B TOM, 4TC (yHKIRR
ULlot)=5 1. 44, xtdinkx, V(@)= CAKt Cas ke
NpeNCTARIANT codoﬁ aHANATEUECK@E pemeHne cucTeMs /53/, YUOBJIETBO~

pAee HAYANBHHEM YCIOBAAM Komu

U (o0 =0, Ylot) ==tk /55/

HO OHO HE YTNOBJETBOpPAET TpPeGoBaHAR ycToumBOCTH, MO0 IpH k- 00
BO BTOpOM M3 ycaopuit /55/ umeeM, 4TO &k-T 7/;(-2';6_?} =J, B TO BpeMa
F -

Ufzt) n Ylwt) npm k-»po He OCTANTCA mAXe OTpAHETCHHHMM |
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§3 HavanpHasd M XapaXTEPUCTUYECKSA 3a1audl Komw I HEKOTOPHX
KISCCOB KBa3WINHEAHHX TUNepCONRYECKAX YpaBHEHHH

YacTHHM cJaydaem cucTemd Komm-KopaaeBckolt /22/ amasercs cucrema |

U, +Aly =Hiztu), /56/
- TIe 'A(th) - 3aJaHHag neflcTBRUTENEHAA HelpepHBHO muddepeHumpyemas
IMaroBaNEHas MaTpula C 3JeMeHTaMHu 1k(x,t); k=tyee /\/ y2 TeficT—
| BUTEJBHH BEKTOp 15.-: (-f,, " f{ ) 3a1aH B Herkoropot omHOCRA3HOMR odJIaQTn .
H3MEHEHHIS HE3aBHCHUMHX IEpEMEHHHX x,?’: M A BCEX 3HAYEHME HCKO~
MoTo Bexropa U=(y- - Uy). )
o mansoMy B $4 Tar. T onpemenesmw cicrema /56/ ABAAETCA EODMANE- -
HO TunepéonMmueckKoit, InA Hee paccMoTpuM samagy Komm |
U(x,0) =0, x€ZI, /51
TIe HOCHTENEM NAHHHX ABIAETCA orpesok . mpmvoit Z=0 .
- Jre 3gUavya B NpeXEIymeM aparpaje Oujia MccJenoBaHa [OPH Opemo-—
JIOKEHNH, 4TO 12 ABJAETCA AHAINTHEYECKUM BEKTOPOM OTHOCHTEJBHO
BCEX CBOMX apTYMEHTOB. O
CeMeftCTBO KpPMBHX Ck % -"-'%d’), k=1,..., /\/ yH2 IUIOCKOCTH II€DEMEH=—
mux X,t » ONOPENCJECHHHX U3 OCHKHOBEHHHX mmbdepeHIMaspHHX ypaBHEHMH
%_&: W (), k=t /58/

HA3HBAETCA CeMeficTBOM XapaKTepHCTHYECKAX KpUBHX cuctemu /56/, 06o-
3HaTEM yepes E MHOXECTEO TOogeK (X,f)ILIOCKOCTH IepEMSHHERX ..th' ,
ofaamammnx TeM CBOUCTBOM, 9YTO BCE KPHMBHE XapaKTEPHCTUYECKOTO. Oy4Ka,
BHXOLAIEX #3 Touke (X% B sampenremuz mpamot £ =0 , nmepecemas
wTcE ¢ oTpeskoM L OdosHaumM yepes G- 06JacTh, COIEPRANYDCA
B £ n oxparupammes L .

llockonsky B cury /58/ pmons xpusot £, or Touxm (4(%¥¢) 7] no

k
(ff;t) € q. nns pemerns /) cucrems /56/ mMEDT MECTO TOXIECTBE

dlle _ % U ety
7& S hE t IRk k=t

paBeHcTBY /56/ B cmry /57/ MORHO OpEIATH BUI
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(x2)
Uat) = f Flé, Zc)g do puy
[£lx8),0] " =5

e [{t(z,d-)jg] — TOUKA EPECEYEHUs XapaKTepRCTHYECKOHA KpuBolk
ék =§;< (t) , BEXOnAmel# m3 Toukm (%%) ¢ orpeskoMm I .
VuTerpesbHuil omepaTop / B mpaBoit wacTm GopMmym /58/ kam—
JIOMy HENMpepHBHO IugbeperimpyemMoMy B OGJACTH q‘- BEKTODY
Ulzt) , ynosnersopsomeMy yoaosun /57/,CTaBET B COOTBETCTBEE
HenpepuBHCO nufepeHIEpyeMER B 2TOR %e 00JACTH BEKTOP Z"{x) s Yymo—
BACTBODTNMAA 5STOMYy X€ YCJOBHD. |
3agava /56/,/57 Gymer pemeHa, €CV HaM yIACTCH HAHTH HENOEBHR~-
HyD TOUKY OpeoSpasoBamma 7-=/2c ,7.e. BexTop U/[2,%) , yoo-
BJAETBOPAMIMY ypaBHEHRD
U =T . . /60/

Pemenne ypaBHeHus /60/ MOEHO IOCTPONTH METOIOM IIOCAENOBATENE. .

HHX OprCamxeHnf, Je#cEBRTENRHO, MOTPECYeM DOLOJHWMTENBHO HEIpEpHB-~
mocts o £, m HenpepHBHYD naddepenrmpyemocts oo %es-- 1> 7(,1/
BCEX Romnoaen'r BEKTOP& C KOHEYHGH PepxHell rpadid M R
MOEyXei A? / k=1 “y /l/ s 38 HyJeBO€ HpHOAMRZOHE6 YpA&BHEHHT
/60/ mpamem Bertop % W=¢ «& HOCHEeEyrmie UpRGIHRHNA ONnpemes:M
oo gopMyJIaMm

2t 7, - T (ﬂ 1)
byzem cumraTh, yrO z’: <4, sI1e 4 - DONORMTENBHAR MOCTOAHHAS.

s pasHoCTh ©Zu? g CANYy TEOpeMH KOHEWHHX [pHpaleHnit
e

//f(/) x,t) =% e%é)/ // [tez 2~ s =, o)Jalz:/\

(%)

I/Z%(‘/ ﬂj"d

" (&o) K=
)2

o
€ '; - Cpe € BHadYeHuss = /4



[lOBTODEHNEM HTOTO PACCYKNEHHA HAXOIMM, UTO A JIGOTO HATYpAJD:

poro Y mMeem MeCTC OLEeHKa
(n)
/ Zé( /,,,47.. (héx)i-) /_<. f i U () — zc (.z,l‘:) / h=1,25-+-, /61/

e H= .,L{,f/f [I[p# IOCTATOYHO MAJIOM 4 woxHo cumTars, uro £F<7.

m)
n=%2r " PABHOMEPHO CXO—

CJIeJIOBa’I‘eJIBHO, [I0CJIEI0BATENRFHOCTE (44
TATCA X €€ Mpenen 2(2x,C) sBnAeTca pemeHueM ypaBHemma /60/.Mox-
HO NOX23aTh, 4TO 2%/2, %) mMeeT HENpEPHBHHE NDOW3BONHHE IO x nT,
.65 Z(m?) upencrasaser codoft pemerre samawm /56/,/57/. EIRHCTBEE-
HOCTh DENEHAA OYEBHUIEA,

3anaua Komm

U (x,0) =0, Z/ﬁ_ {x}d'} =0

77 KBasWIHHEHHOTO ypaBHEHHSA I'UIepCoAnIecKOTO THNE

45!'.%— y{.{_ :‘%(x) 21:) Z/x) Zﬁ')

B 0003HAUEHAAX Zg;?,) z_: %, npuBOIMTCA K chcTeme Buia /56/
Ay~ Yo=Y, %i-"afx:#(xzfj Uy U )

¢ navansmnm yorosuam %(x0)=0, 4 (%0) =0, CaenopatentHo, ee
pemesue,no kpaitHeit mepe B MAJNOM, CYWECTBYeT I ABRJIAETCA €MMHCTBEHHHM,

PaccMoTpEM TeNeph ypaBHEHHE

43-'] :"72/'23‘3: 53], _ /62/
tme f -cayemmas gymams X%, %, P=%,{=% .

XapaKTepUCTUKAME ypaBHEHEA /62/ ABIADTCA HpAMHE z=Clonsl B
Y= const, DTH TpAMHE OMEBRNHO He TOZATCH HACHTENAMA HAUANEHNX HAH-
Hux Komm,mia ypaBHEHHA /62/, HO OHE MOTYT CJIYXUTH B Ka4ecTBe HOCH-
Tesell JAHHHX XapaxTepacTRIecKo# 3amavm Komd WM, KAK eme OPHHATO
TOBOPNTD,3aKa49R I'ypca.

0003HAYEM 4Yepes ’Z) OpAMOYTOJBHY® 0GJaCTh IIOCKOCTH e~
peMeHHHX <L, %/ , OTDAHNMEHHYD IpMME Z=0,F=0,Z=4 ?, 4=4 .
Bynem OpenmoJaraTh, 9TO B NpABO{ YACTE ypaBHeRRA /62/ {yHruma .,Z-

OIHHEHA TpeGoRPaHUAM : I/ OHA HempepHBHA OTHOCHTENBHO BCEX CBOHX

e
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aprymenton npz (X, 3) €D u

(%< R4, [Pl Az, [§]< As /63/

TIe ./4!4, ﬁ;, _/% ~ OIpENeJEHHHE MONORMTENbHHE unucia, X 2/ ymoBIeT-
BopaeT ycaoBRD Jaummua no %, /% § , T.€. CYWECTBYDT MOJCKETENb~
k k k 36/ 7,7 ZL” VA
HHe aucna Ky, Kz, K3 TaKWe,vTO A JICHX WA R TN /A
VIOBNETEOPADIAX youtoBmaM /63/, mpm (304 €d ueer MecTo oueHxa

/ Ftmn Wy~ 237 [ <

< kffli?f?'f‘kz”’“{!bﬂ/*é/ff'Z///' /64/

Tlon sanauei I'ypea i ypapHeEma /62/ nonumaercs TpedoBaHMe OI-
peNeNaTs HeOpPEPHBHO®e s AVID u peryasproe B D ero pemeHye
| /I((:r;g), KOTTa Hanepell 3afiaHH 3HadueHmd X (X;0) =@l 05 x<d,
upy)=Yy, sy =&, Pu="0

lpu HenpepuBHO# mafpepeHmpyemocT yHrummi Yy w ¥y samenott
w(z,y) uepes UlwY)-Frm-Y/¥+¥/9 nodbemea TOro,9ro B yCJO=
BEAX 3agadM I'ypca

A (z,0)=0, 0£x 4, U, 4)=% < g< £, /65/

I moMydYeHEA pemenms samaun /62/,/#5/ onsrs GymeM HONB3OBATE-
G METONOM HOCIEEOBATENBHHX IpACAMECHUE, 3a HyJiE€BOe ODUCIEKEHHE
mpmmeM %, () =0, & B8 NOCIEEYDIUEe NPUCINEEHAST =

/66/

06ozHaumM 4yepes o, [3 NOJOEUTENbHHE YRCJA, HE MPEBHmAnmAe

x
Yoty <[4 14, 2 act)dy e

2, € coOTBETCTBEHHO, IpPHYEM

As ErR
B< g d‘ﬂ’ﬁﬂ/z) /87/
rme A - varcuMym 72 , KOTZ2 €€ ApTYMeHTH MONIMHEHH TpeCo—
BannaM /63/.
B cany /67/ ouepmpHO, 4TO, KOT'HA (sr, 3)6?31 2> 9{ =
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{05 “5%053 < ‘6} ,ONpeneJIeHrHe U3 fopMysH /66/ 3HAYeHHA
Xy (23, %; ’Dﬁ%é;)y G H=00
YEOBJIETBOPANT YCAOBBAM /63/,

NoxameM, uTo cymma #/%;%/ pam

‘ /ﬁfﬁ’;y)'fé [7,, xY)-2%_,(%¥) ] /68/
ABIAETCA pemeHueM samawm /62/,/65/, ecm % YIOBMIETBOPAET TPEGO=~
paxuam 1/ u 2/, |

lpuMeM 0GOSHAMEHHA ' .
\/4 = de[\/?:,ﬂbﬂz); k: Mlx@},/{z) A_’;)} Mz‘mhﬁ [3 /4) Jg‘/?-f- —”i;)]

B cuny /66/ u nepsoro M3 HepaBeHCTB /67/ umeeM

[#@D[2 A, [Mx]c A, [Uylc A /69/

Ilanee, MOXB3YACH /64/ HAa OCHOBEHMM /66/ m /69/ nomyuaem

/4,2 (mr3) ~Heler¥) /€ f ole f (Kl K [+, Ny [l 4
< kv B [ | < kMizng), Jlatiy] < kI (o)

[lpomoJneas 9TOT MpOLECC, HAXONEM, UTO AAA JANGOTO HATYPANBHOIO K
*-}Vﬂ-f (27y) "

//Z( U,/ <Kk n,

N1, :rf-)
) SPWTEZD gy

/%— )y | < g1 )
4179 N
Ha ocHoBaHmm omgHOr /70/ sawmuaem, uTo paAn /68/ cxomaTes

80COJNTHO ¥ DEBHOMEDHO M €0 NOWIEHHO MOXHO ImHepeHImpoBaTs IIo
< m J . OueBEmHO, WTO CyMMA 9TOTO pHEEa %/2;3)= é’_’: fd,/«?’/é’/ .
. O



- 241 -

Ha ocHoBammm sTOTO 3 /66/ mpemeNBHEM nepexonoM ydexmaemcd, 4To
U/(zy) seasercs pemermeM zamaun /62/,/65/. Sra s3amavua He Moxer
uMeTs CoJiee ONHOTO pemerns, B camom mese, IOmycKad CymecTROHAHEE
IBYX ee pemermﬁ

wley) = [4s [ Pl 14 )dy, Vimrd)= f ; f HOL 5T, )dy
INA pasHocTE % = Z-7 npomyaaem
Wixy) =/ 4 f) [73/45 blky) - ~feeny ,g,'@]a} 171/

Orcoma B cury /64/ mmeem TT——
(wlsg kh{ (:f” ) (Wef -51”//'#”) [ug{ < k”(“‘*i)) M2/

rme K u NV -BBEJEHHHE BHII® DOJORUTE/BHHE NOCTOSHHHE,
Ha ocuomammm /72/ us /71/ cnosa IOy IaeM
JWI" K NZ ﬁ‘f‘g 5

2 (Y] 2,,2 *

M | < KNV {M;[sk n L
[IpomoJxas sTOT Npoliecc, OPUXOIVM K SaKIDYEHHD, 4YTO mAS JNGOTO
HATypaJbpHOTO W . raet) "t
[Wmﬂ)[_‘ik A/ é’,ﬂ,].f

Otcuma cremyer,aro W(xy) =0 , r.e. A/0Y) =Ulny.
EXEHCTBERHOCTS pewerms samewu /62/, /65/ MomeT He mMeTs Mecta,
KOTTA HAapymeHO Tpedopamme /64/., B 3TOM JeTKo yOOIumes . Ha IpaAMEpe

yDaBHEHRA v
¥ P .
KOTOpOE EMeeT peryispuue pememus %, =0, W,:/Z,‘f--ﬂ’ > ymo-

BIETBOPADIAE. yOIOBUAM /65/, IpadmuOi#t 5TOT0 $AKTR ABAAETCA TO 0GCTO
ATEJBCTEO, UTO Ipapas 4acTh f ypemHeHus /73/ He yHOBIETBOpA-
eT TpedoBaEMD /64/,
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B mopoaHeHnEe K CKa3aHHOMY 3aMeTmM, 4YTO RIf ypaBHeHUA Monxa-
Auvnepa
Uarr Uy ~u§5=—1 , /74/

THOEPOOJRIECKOT'O BIOAS JIOGOIC €I DEleRHA, TOEe MOXeT He HIMeTh
MECTO EeHMECTBEHHOCTEH DemeHMs sagaws /65/. IunepGoJmdHOCTH ypaBHe-
Hug /74/ ciemyeT U3 IOJORATENBHOCTH MACKDEMEESHTA COOTBETCTBYMEl
eMy XaparTepucTmueckolr fopmu (l= U”olgz 2 J:ué;/-fﬂ dx* Bmoms
JROOTO HeHCTBHTEJNLHOrC pemeHma U(x,y) . B YACTHOCTA BHOJIE pemeHmil
1(1_,13 5 'L(z,:-xg nMeeM Cz :f'a/xly CrexoBaTeNbHO, OpAMHE X=0,
Y=0 ABIANTCA XAPAKTEPACTUKAME ypapHeHus /74/, BEONL ero pemeHw
%, - U, , KOTOpHE 0CpamanTCH B HyXb mpa X=02, ¥=0 | 30
o3HaYgeT, 4TO 3amaga I‘ypca /65/ nna ypasHeHus /74/ He mocTaBIeHA
KOppexTHO. YpapHexme /74/, KOHEUHO, He OTHOCHTCH K KIACCY ypaBHe—

Huit Buma /62/.

§ 4. 3Bapaus Impmure IiA HeJwHeBHHX ypaBHeHW# SJIROTE—
YECKOTO THIA.
EymeM cumTATH, YTO HeuuHellHOe ypaBHEHZEE B YACTHHX HIPORSBONHHX

BTODPOTO IOPAIKA
(x) L (a” ) a, N /75/
2%u
=Xy 5 Xy z,. -k,k =002, by, = S %
380aHO IVIA BCEX BHatIeHnﬁ HE3aBUCHMHX MEPEMEHHHX C¢, - '» Xy HS
obnactn ~ A eBRIEIOBa HDOCTpaHCTBa E, Towek X § ma

BCEX 3HAYCHUH /9 ,
[penmonoxum, qfro ypaBHerme /75/ DABHOMEDHO HILMOTETHO, T.€.
CYHECTBYPT  TTOCTOAHHHE k., n k ¢4 OIMHAKCBOT'O 3HAKA TaK®e, dUYTO

Ind Bcex 3Haqermﬁ X u ﬁz’ z, maem: MECTO OLIEHKH

/(OZ ?‘!. 4&[20 )?”]<k Z’ 21’ s /76/

z=1
Tre

R (30> 2n) Z?F Vg ty=a /T
n, Kpome TOIO, %f <0 (78’)
” h .
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Op¥ NOJOXKUTENLHO! ONPENeNeHHOCTH GOpMH (. 1

D
LU 7 ©

Op¥ €€ OTpULATENBHOR ONpeneeHHOCTH.
Herpymio Bumers, uTo s3amaua JIupmore
Ux)=¥(z), €S, Ulx) EC a,o('a ys) /79/
B odzactn A ¢ (7-#mepHoit TpammmeX S He MORET UMETH Gonee oxn-
. HOTO pelieHud,

Je#icTBRTENBHO, INA pasHOCTH U(Z) EByX pememmit U4, Uy 3¢
zawa /75/,/79/ B CBAY TEOpEMH O KOHEWHHX IPUPaMEHATX UMEeEM

F(x:“:)f’.{ ) F(:r,-u .,/7"" ) —
—_Z/ 3

X‘" 9 P
rIe %
m
=2 ’”"” m=12,
,\_ h ? NP AL
a ft-‘ cnt,, ~ CPOIHEE 3HAYEHEA QyHKIM
— DI: )Zh.f'j_k k"" /80/

't. '!..n ? /0 .
“Th
ClenoBaTensro, IWNA “Hfx) Tox,necmeHHo BHIIOJIHAETCA DABEH—

CTBO

Z% 1y Q,ru 72, 2}, Z-'t_/-—-k k:ﬁ/ 2. /81/

JS=1
lloBTOpPAA paccymmeHne, OPEBENEHHOE B §8 ri. 3 mpm TOKa3aTE b

CTBE EIMHCTBEHHOCTY DemeHus 3apaw: JupmuTe mia DABHOMEDHO BJLIHII-
THYECKOT0 JIMHEJHOTO YDABHEHWA BTOPOTO NODAIKA ¢ yderom /78/,
/79/,/80/,/8L/ yGemnaemcs B ToM,4To Uf2)=0 4T 4 (2)= =) () BOD-
Iy B o6nacta’d .

3aMeTuM, YTO OpE NpHMEHEeHUH C{OPMyIAPOBAHHOTC YTBEpEACHUA
00 eIMHCTBEHHOCTH DEmeHnA samau® /75/,/79/ MM IoMwHN Curs BHE-

MaTeJEBHH, TaK,HalpaMep, ypaBneHume MoHra-Ammepa
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Ure 4, ~ Zg,; =4 /82/
SJVIMOTHYHO BIOJE JWCOTO €r0 pelieHns, U060 MUCKDEMHHAHT COOTBETCT-
Bymmefr €My XApaKTEPHCTRYECKO! fopmH /77/ paBeH -4. Buosp pemenuii

54:+] w1 u % =-% oma GopMa mMEER BuX
("{’5'@) =%"9{"z{gm&z k=1, /88/
#, CTano OHTH, ORA NOJORMTENBHO ONpENeNeHa Boab 4, ¥ OTDRIA
- TEIBHO ompenmeieHa BEoxb %, . TeM He MeHee ypaBeeHume /82/ B Kpy
re d: /‘z:f“’j IMEET B KAYECTBE DETYIAPHHX pemeHmil GyHEmmMm
44(.:(,3) n _—Zg{z}}, KOTOpHEe OCpalapTcs B HYJAb HA OKPYEHOCTE S :
fz:'..jg_.,} » B paccmaTpmpaemoM carydae fopma /77/ He COXpDAHAET 3HAK
BIIOJIb BCEBOSMORHMX DemeHull % z,y) ypasmemua /82/.
llpn pocTaTovyHO TaamKoll mpaBoil wacTm yoaoeme /79/ MORHO cre-

JATh ONHODOPHHM. B ciydae ypaBHeHus

A =fizz2), 4--;; ,f; /84/
3aradqa Inpuxie
Uzy) =0, (H¥)€S /85/

‘B 00JaCTH ¢ NOCTATOMHO IVIANKOH TpaHmIei HeoCpeNCTBEHHO OPRBONAT-

CA K HEJMHE!HOMY HHTETPaJbHOMY ypaBHEeHMD BpeIroabMa BTOPOTO poma
vt +% [ Gan e mmgdsdy =0, /6/

roe G(_z) 1,67) - Qynirms TpuHa sajaum JEpEXAE IS TapMOHAIECKUX

B o6Jacty & QyHKUmi,

Ecym mocnemoBaTesEHHE npndmeﬂm onpe,ne.nn'rz, oo dopMysnam

tépro, Y p=—if G(%sﬂ)ﬁ(:,m Ydedy 157/

% DOTPeGoBaTh OI'paHﬂTIeHHOOTL / » TO MOXHO NOKAsaTh, 4YTG B
crytae odaacTa D TOCTATOdHO MaJ:oﬁ MEDH Npenes MoCIeNOBaTENIb—
‘HocTu /87/ cymecTsyeT, M OH JaeT pemeHRe B8JAYE /84/,/85/. Korma
‘Re NONOJHATENBHO M3BECTHO, UTO /,,3;0, TO NOKA3HBAETCA, UTO IpH
TDeCOBAHUU OTPAHMYEHHOCTH ofnactn 0 NOCIeHOBATEIEHOCTD
/87/ pABHOMEPHO CXOIETCA B & K ee npegen %£x3) apnaeTcs mCROMEM
pemeim'em sTOl 3ayaum,
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§ 5. 3Bapmaua Koms I ONHOTO KNacCA KBASWINHERHHX

YPaBHEHH# OEpBOTO HNODANKA
B HacToAmeM naparpage pedb UAET ¢ KBASWIMHEIHNX ypaBHEHHAX Hep

~ BOT'O HOpATKA BUIA
aviu=0, /88/
| rge V- onepaTop TPamMEHTA [0 [EPEMEHHHM 26, .. - » X,
Q(a]:[d,(zg,... Y 41-,(“")] - 3apaHHNi OTHMYHHE OT HynMA W -mepHHi
HeplIepwBHO IndyepeHIMpYEMH BEKTOD, ONPENENEHHH{ INA BCeX 3HAYEHRH
NCKOMOTO pemenmsas (x), X ==@l'4,- . -,xn).
Oyers (u )=[Sj (%)s- -5 (%) 7 - UDOESBONBHNY HEMpepHBHO mud-
JepeHIMpyeMull BEKTOD, OPTOTOHANBHHN BEKTODY & (%)
Qiw)d (u)=0. /89/
Jerxo BuueTh, 4TO, ECJH HellpepHBHg IngpepermmmpyeMas QyHKImMA
J(dx)  crandpHoro aprymenta dx=£; . X, YIOBIETBODAET YOO~
BHD

J ) (') 4, /90/
To QyHKImMA %%/, oNpemeNeHHas U3 TOKIECTBE
‘ /a-;(dx) -'._"0) /9]:/

ABIAGTCA pemeHueM ypaBHeHms /88/.
IeficTBATENEHO, B CHIY /90/ CYHECTBYET HefBHas QyHKIMA #(x),
oOpereNenHas ns rToxumecTea /9I/, mpuueMm
_ 4 ?q’x)oc .
19 Uz () /93/
NoncraBnas BupaxeHne VU us /92/ B nesyp uacrs /88/, B cmry
/89/ yGermaemcs B CIPEBELIABOCTH CHOPMYJMPOBAHHOTO yTBEPEACHA,
B wacTHOCTR, pemeHMeM YpaBHEHHS
a{u)yx_.g(u)&t=0, a*+4*#0, /93/
roe @(u) n é(u)- saTEHHHEe HENpEPHBHO IMJfepeHIMpyeMHe FyHKIEH,
" ageadercs Gymxmma % (x,f) , ompemeNeHHAA WS TOXIECTRE
u—-g (2t +6z)=0, /94/
rxe j{ ), )= &% +£2C; ~ NpOR3BONLHAS HENDEPHBHO MufpepeHImpyemas

A




FYHKUAA, YIOBAETBODALUAL ycalonmo
(2'C+8x)] ‘#7.
YpaBHEHIE
U +R(%) Uy = /95/
IMEHyeMoe B MPWIOKEHNAX KAHEMATHYECKAM BOJNHOBHM YPaBHEHMEM, H:BJIHB'I'-
oA YACTHHM CIyuseM ypaBuemma /93/ mpa 4=-1 - 4
B cwry /94/ namonee odmee pEmEHHE YpABHEHNA /95/ no.:ryqae'rc& 1
n3 GopmymH /95/ |
| U=F[x-ew)t], /98/
rme £ - OpOM3BOJABHAA HEMDEPHBHO NAQPEPeHImpYeMas $yHKIAA, ynon-?
NeTBOPANWAA YCAOBLD F
Flwamt#1, d=z-a®)T.
PopMysa /96/ NMOBBOJAET ACHEDPIHBAKLAM 06pasoM HCCIENOBATh 3ala {
uy Koum B cienyomedl NOCTAHOBKE: HafiTn peryasdpHOe DemeHne ﬂfot) {
" ypapHenus /95/ MO HAYAJBHOMY YGIOBAD ‘
Ulx,0) = U, (), ~00 < X< o, /97/
‘ rre 4, (x) - 3amaHHAS HEOPEPHBHO meddepermpyeman (yHKINA,.
TpeGys, UTOOH ONpEneNeHHAd 1o GopMye /96/ fymxma %(x,Tt)
yIOBIETEOPANA HAYAIBHOMY YCIOBHD /9%/, moxyuaeM, 4TO ANA BCEX ana-

' genpit X, T < X e 'E.

) =Y (x),

1
l
i

T.€.
(2t = U, (x-al)- /98/

Sopmyia /98/ NOBBOJAET OCOGEHHO IPO3PATHO NPENCTABNTE cede
RAPTHEY HAPYWEHEA ENEHCTBEHHOCTA ¥ HOABJICHAA 0COGEHHOCTEH pemeHEA b
sagaun /95/,/97/. B YACTHOCTH, UpH A(2)=¥, U =X pemeHueM moﬁ

aaFagl ApaAeTCA JYHKIMA 2 i

Ulx,t) = é-.t-;
BCOIY Ha IVIOCKOCTH MepemenHHx % T  xpome npamoi t=-7 ,BI[O.ILI:

KoTopoll oHa IpeTepneBaeT [aspHB.,
He HapymeHud EIMHCTBEHHOCTH 1 NOABJIEHNE PaspHBOR pENleHHd 3a,na-

au /95/,/97/ MOReT CKA3aThCH CHWEEHNE HODAIKA TJIATKOCTA GyBroai
a(z) m Upm).



Ina HATVIAZHOCTY OCTAHOBUMCH HA IBYX IpHMEpAX.
Cnepea OymeM cumTarts, 910 A/w)=4, U(x)= Ajmx P
—weXim. B cmny /96/ = /97/ mmeem

Q:d;ﬂ(x—?f). /99/
osToMy B3 OCHKHOBEHHOTO ImHepesumaNbHOTO YPABHEHNA XADARTEDHC-
TRK, COOTBeTCTEYDEHX YDABHEHHD B UACTHHX ODORSBONEHX /95/

do ~2wdt =0 6{0 0)
cnemyeT, 4TO BIOAB IOMYUSHHOTO M3 /99/ pememma %(x,t) sama~
wm /96/,/97/ depes RAKOy® TOUKY (Z,, ) TpOXOTAT IO OZHOM Xapak—
TepUCTHYECKOR IpAMoiR Z+t=Xy npu Z,< 0 1 o-t=% mpr z,>0.
lpsve X+€ =0 1 a-t=0 sm6yo OXPeCTHOCTE D TOG=—

xm (0,0) KeJIT HA YETHPe UaCTH, LA KOTOPHX HDEMEM 0GO3HAYSHRA
Apr(t+2) + ~

' Gb‘?" (o) * O4eBRIHO, 4YTO B ;D_ 1 :0_,, IMEeTCH no+onnow pelew
‘o wzt) =1 1 w/gt)=-1 3amam /96/,/97/, B D, ~ DemeHEA He
' cymecTEywT, 2 B A mMewrcs mBa pememus X, /zl)=1, U(HE=-1.|
| ycrs Tenmeps 2(%)=u , U(xX)=X3qy -0 c ¢ < oo » ;p

; -TIOCKOXBKY B CHIY /98/
wulat) =06 dgre s W=

cpasy IOJy4anTcAd pPEleHES
() = % - UL, Uy (58) = =X+ Uy (,E] t

ax—ut

N\ sagaur /95/, /97/ B paccmaTpmBaeMoM ciyuae, T.&e

U, (2P =L;—f-; » Uyl = Z‘f_—‘; /101/

[oXCTERNAA NOJNyYeHHHe BHpaxeHus /I0I/ B JeByD 4acTh ypaBHe-

" mms /I00/ Buecro %(%T), yOexuseMcs B TOM, UTO DEWEREAM %, (zxi),
U (2x)t) samaun /95/,/97/ COOTBETCTBYDT XapaKTEDUCTHYECKHAE OpHA— |
yvue xX=C (1), x=((t-1), voe (= out > () . CaemoBaTesbHO, B g
mosoce 0 mexmy mpmvmmu Z=71 , T=-1 §MEEM HENPEPHEHYD |

{yHRIIAD ]
ﬂ(/x,i')z o 1
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| JHOBASTBOPAKIYD HAUANEHOMY YCUOBED U (Z,0) = o dgmow B ARIAD-
IYDCA DemeHHeM ypPaBHEHMA
Y+ U Up =0 /102/
XK BHYTDE npaRgd DONYOONOCH X'>0 , TAK ¥ BHYTDH xepof DONynoxo-
CH X< (0. Uepes RAEEYD TOYRY UaCTH 25, poxymockocTa X~ 0 Ham
npamoft =1 muactm ¥, DOXYIIOCKOCTR X< Mof mpAMOl t=-7
- IPOXOFHT IO omiqﬁ mpamofl ms odomx cemeficTe xapakTepUCTRYECKEX NIpA-
WX = CEr1)  X= C(¢-1), Hu orHa B3 YHABAHHHX NDAMHX HE ODPOXO-
mr B uact A); noxymiockocTm ¥'< 0 Ham mpAMOR t=7 uBuacm
/‘39 noxymrockocTn >0 nox mpamoit Z=-7 . Taxmm odpasoM, B
obracTax 4, = 4, mveen mo mpa pememma ypasHemms /I02/, mpuHeces-
HEX W3 4) yKASAHHNME XADAKTEDUCTHIECKEMHM OPAMHMH, B TO BDEMA
_Rak B ?3} 2 Qy pEleHEe ps’d) He pacmpocTpaHseTcs.

g6 Inseapusamms |
ONHOTO R1ACCA KBasWIMHEHHHX ypapHeruff.

KpazwmHeliHoe ypaBHeHne

ZZZ (x]/z/ - &zj?/c ]'ZC/:W/ +d(zy = =0, /103/
| rne” 7 U(_z)) éu), C (_,_,-) o{x %)~ sanamsue QyHKUM, B pesyIBTATE
\peodpaaoaam nexomoft PyHrIMR
) o =c(v), /104/
rne () n V(=) -~ HoBHE HeHBBeCTHHe tinHKﬂml IPHHEMAET BRI

Zﬁ‘v’[a - €y ]Vz/- + & (Zﬂ +Zc ‘_)+a!_q (105)

)J""'f c‘/"'l
f_ﬁ(_&_} // c{&)
v’ Az

Budupas 4j(V) Kar pemeHHe OGHKHOBEHHOTO HeJmHefiHOTO mmjdeper—
. IMAJBHOTO ypapHEHWA BTOPOTO NOPANKA |
0" 4w =o, /106/
ms /105/ mns onmpemeneHws fyEkmaR 7/Z) nomyusem ypaBHenEe B uacT-
HHX IPORSBOFHHX JHHEAHOE OTHOCHTENFHO €€ YACTHHX IPOUSBOEHHX BTO—

e

A P IR JRupr L P F
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| DOTO & NEPBOTO HOpATK

-i Z.' a 2% +_;€ (a;??/' +57 K a/ (¢, 0)= 0. /107/ :

v C:IIBJIOBaTeJISth, eCJI (IIyHl{IIﬂl C.J( v) n V/(x) spasores coome*z—_"
CTBEHHO DemeHMAMM ypaBHemmit /I106/ m /I07/, To ompemeseHHAs OO _if
myne /104/ Qyuxums %{z) Oymer pemenweM ypapHemns /I03/. "

PemeHne YPaBHEHUA /106/ BHIOMCHBAETCA B KBaImpaTypax

W r= oiféxf[fé’(é}a/f)a(t + /% /108/

rme & n {3 ~NPOUSBOJBHHE MOCTOAHHHE, YTO Xe KACAeTCA ypaBHe-

uua /I07/, B cayyae, KoTma
Lol [, 0] = oly (20) ¥+ ola &),

ono .FL"BJIHG'I‘CH JIMHEHHEM ,,
| Z 2 ’(x) —»ZC (Rl +dy (2) 1+ ()= 109/
i %% Ilo nexomy pm c.nyqaes KpaeBHe, HAYAJbHHE I JpYTHE 3aMaYH, no-f
'. CTABJEHHHE WA ypaBHeHus /I03/ B SaQBECHMOCTE OT TENZ, IODORIADT !
b 10 gopuyxe /I08/ COOTBETCTBYRUEE 38IAT Inf ypasHemma /I09/ , EDo |
y.  Me, TOTO, §3 paBeHcTBa /I08/ ONHOBHAMHO MOXHO ompemesars W(X) "
| xer fyEmmp  P°(Z) , To mCxomEas 3ajAva, OUEBHIHO, OYEET ROP-
E PERTHO NocraBieHHo#, CaemyeT 0co00 OTMETHTSL, UTO H3Y9IEHEE BETBE- |
? MocTi /Gudyprarmn/ pemermit ypasHexua /I03/ CBOMMTCE K M3YIEHHD
| PEMEHOBOJ MOBEPXHOCTE QYHRLMOHANBHOR saBucmmocT: /I08/ Mexmy .z¢ .
E ‘n v
\
R
p
|

5

B xadecTBe OEpBOTC NpHMepa ypaBHeHnA BuEa /I03/ paccMoTpuM

ypaBHEHAE
O+ Ou=0 /110/
.- Tme /’f - ReficTBHTEN IOQTOAHKAZ, 7] — nanamgepnan:
=2 _ & Y52
e 77 9%

r B YETHpEXMEDHOM npocrpaﬂc'rae NEpEMEHHHX Xy, Kz, Xy, X
C JUHEHHHM 3JEMEHTOM
#—-Z-f (2)d% 4%,
a Ulx,4,%, Qy)— ucrcomaa neﬁcmnemnaa {yHKIMA OpoCTpaHCTBEH-
f HHX IEDEMEHHHX X'v, %, -55 1 BpPEMEHE t=x 4 .




JOCKOJEKY B DaccMATPUBAEMOM CJIyYae ypaBHEHHH /108/ » /108/

HpﬁHHLBDT BUO COOTBETCTBEHHO
(1 Wru?)e) ", /‘aa ‘=0 /111/

Ov=0, JII2/
napdosee odmee pemenme ypapHeHma /II0/ B cmiy opMyus /108/ moxHO

_3&1110&'1'1» B BRIE
v(u,) =0, /113/

roe

y.-.a)/W*ﬁ‘”‘M/”‘)”V: / 114/

¢=c)(¥) - OOlee DEmeHRe ypaBHGHMT /111/, a V(7 %%, ]~ odmee

we T RIS T TR TR TSR T e e

pemesne ypasHemna /II2/.
Ramagse Komm miA ypamsenusa /II0/ ¢ JoOHME NOCTATOYHO TJIAIKEMH
©  HAUANBENMA JAHHHMI
Uz t)=T(@), Y (0t) =V (), a=(%y%,%), /115/
B cmny /1I3/,/114/,/115/ coorBercTByer sanava Koma fnd ypaPHEHE:
' /IIR/ ¢ HAYAJBHHMA JAHHHMA

1}}(::, o) -...-'C\M-!-f!"c'- ""/'ém?ii/’t/ g’@',i’,]:: ZVV ‘H‘/fz't"' . /115/:

RamicuBas ypapuenme /II0/ B Bnzme
Vi Ul =0
_ Du -+ Lo A x5
@ yImTHBAA, 9TO BeRIUAH /? i % 7nellCTBETENLHH, yOERmaeMcA B

TOM, 4TO B CJy%ae I'UnepCOJEYHOCTE omeparopa | oHO THOa Komma-
. KopazeBcxolt, 3arumuaeM, IT0 3aada /112/,/116/ mocraBieHAa KODPERTHO.
YicxonA W3 STOTO U IpUHAMAS BO BHUMBHEE TO OCCTOATENBCTBO, YTO B CE-
" ay /II3/ m /1I4/ nocTaTOYHOE YCJOBHE CYWECTBOBAHAA U Kax HeAB-
goit Jyexmuz V- codumomero

& =2 VA+fru* "“"0,

OpUXOIM K 3aKINYEHMD O HPeJCTABUMOCTA JKWOQIO DETYJAPHOTO DEWeHHA
7«  ypaememms /II0/ mo gopmyne /II3/. Ipm aHATHTAYHOCTA NAHHHX
. /II8/ aTO yTBEDEIEHHE OCTAeTCA B Cmie X Torma, Korma [ sdABaserca

SUUIAOTEYECKAM OOEpaTOpOM C AHAJUTHYEeCKAMH Kos(iuuumeHTamu., CiaepoBa-



L
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. TEeNBHO , B STHX IpenojomeHmsax samaua /I1I10/,/I1I5/ Bo BcAkoM c.n;wae'l

B MANOM BCErIa AMEeT,u MpATOM eIMHCTBEHHOE, DEIieHEE.

PacCMOTPUM TEIEph YDABHEHHE BJUIANTHYECKOTO TUIE

AU - -g-(vzc)z-_- 0, /117/
rme |V - omepatop IDaIWeHTa o MEPEMEHHHM Lqy---, X, , a
A=V .
B cwiy /I08/ cBAsh mexmy ymxmamu 4 » T~ Ha 3TOT pas
JaeTcH @opmy&zofi
w=e? /118/
rme V° - npomsBosBHAH, BOOGWLE T'OBOPA, KOMILIEKCHAaA TapMOHMYEC—
Kag QyHKIAS [EPEMEHHHE Xe,- - ' FXn . __
B orpanmvenHof odmactm X ¢ (#~1) ~MepHDE Tpammeft S=0Jd) |
paceMoTpmM 3ajady JEpmxie
Uz =fx), Z€S, /119/
rue 7((2’) - 3amaHHad neliCTBHTENBHAA HelNpepHBHaA CYHKIMA.

Ha ocuopanmm $opmyss /II8/ saxumuaeMm, uro samava /I17/,/I19/
BCErTa WMEeT, ! NPUTOM eIUHCTBEHHOE, DETYJADHOE B OGAAacCTE D pe~ -
meHue, 3HAKOMOCTOSHHOE /663 OTpaHmdeHuf OCWHOCTH MOEHO CURTATH IO~
snoxuvensuoe/ 1 Hempepwseoe 3 A US . |

Econ oT%a3aThCA OT TPeCOBAHMA SHAKOMOCTOSHCTBE MCKOMOTO pele-

. mmg  “X(=x) zapaum /II7/, /IIS/, OHO MORET BKA3ATHCA HE ENRHCTBEH

HHM,
DeficTEnTeNnbHO, PACCMOTDHM cJyualt, korma /=2 , 0618¢Th o0
mpemcTapager codoft kpyr [x/<1 , a 42(-2) =7 Ha OKDyEHOCTH
S: [z]=1, us Gopmymu /118/ cnemyer, uTo mHapamy ¢ ¥, /%) u
U (z) pemenuem ypasremus /I17/ asnserca n gymxmma %,/ ?f(xj,
llosTOMy OYEBHIHO, 4YTO pemeHmeM sagmevm /I1I17/,/119/ B paccmarpEBaemom
cJyuse ABJAETCA cemeiicTso tilymnﬁ . |

- 24
AUz = [F(2)] éxf/ | 7%~ ;i,/:&!/ﬂﬂfé) ,t=¢€

rne F(z) - nponaBom:.Haa aHATETHYECKAd B L  (GyHEmma KOMHJIGROHO-—
TO IEPEMEHHOTO 2= 2;++2, , HONDEPHBHAL B ) (/S & ommwumas
orHymmuEa S |,
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SaMeTyM, 4TO ypaBHenne /II7/ XOTS M OTHOCHTCA K THOY ypa.anem
DACCMOTDERHHX B § 4 HacTosme# TViaBH, HO ycaosue /78/ HO tonko He
cOGIDNeno, HO JASBAA YacTh 97Ol JODMYNH He OCTAETCA OTpaHMYEHHON

gpu U—>0 .
YpasHeHue rnnepdomqecnoro TAIA
2 _ur )= /120
2(1«"4 uﬁ;xz (tu"”f u'xz) =0 /

OYEBHNHO NMEeT BAN /IOS/. |
B cpay fopmysu /I08/ pemeHus »TOTO ypasHEHUR MOTYT COHTH Opel—

CTanJeHH no Hopmyrae

U(zy22) = (2 +3) L (2 - Z2), /121/
TIe »f, i rﬁ - [OPOMSBOJIBHHE IBAXIH HeOpepHBHO mufdepeHOmpyeMye
QYHKIVH .,

B rpeyroxsunxe A(-H0)BHY)((0,%) ra mrockocTn mexapromEx op-
. TOTOHSJIBHNX KOODIHHAT Zy 2 3EAKONOCTOAHHOE pemeHne #(4,%) samaun
© Komm
| U(210) =Tf,), U, (xf,0)=7](ﬂ'z) —~l<cc! [I22/
Ing ypasHenna /I20/ B cuwiy /I21/ maetcs fopMmyJol
| V&) J{) ’

2+ At
W)= \/Z'(a’,ac:a)'l'(a} -22) f?a]: // j Tl
7/

HPH"IGM OHC E@PFHMHCTBEHHO.

Bes TpeGOBAHAS 3HAKONOCTOSHCTBA MCKOMOTO pemeHms samaua /I20/,
/122/ MoXeT OKa3aTHCH HEKODDEKTHO NOCTABJEHHOH.
A L § 7. HexoTopye IpyTHe KIBCCH HENEHEUHHX ypasHeHui

Y-
\{) B YACTHHX NPORIBOIHHX,

B OpwiIoReHNAX HaCTO BCTPEYAWTCA YPABHEHEA BURS
au - G(u) =0, /123/
TIe G- ~ neficTeurenrHas QYHKIMA, 38)aHHAA VI BCEBO3SMOERHHX 3HAYES-
“Huff ucxoMOro pemeHus 2
Hume MH OyZeM paccMATpMBATE YaCcTHHE CIydYan ypabHenms /I23/.
KB&SHJIHH&EHOG ypaBHeHne
4, =k e k=comt /124/
- mamemmmw
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. %
B’ pesyapTarTe MCKIDYEHHA ke” w3 ypasnemma /I24/ m ms
paBeHCTBa
=k, %
IOJYIaEM
TR
2 =Y - - /126/

YpaBHeHKE /125/ s OUEBNIHO, péBHocmr-Io YDABHEHME PHKKATH

2 _ A4 w2 __
2. — 7 & = fe=), /127/

rme f(x) -— OpOU3BOJBHAA HEOPEPHBHO AufpepeHumpyemas ¢yHKIMA Depe-—
MEHHOTO <= .
. Symruma /(%) BaswsaeTcs mpousBomHoH [bapns mwm mpbdepermami-
 EEM gmapuantom dymamu ¥/Z) , ecm .
, 2

7% ) = & BRI} -

Py 2 Ay
HemocpencTpeHnoit npopepkofl JeTko yOeRTATHCA B TOM, 4TO BHpame—

Pl R ¢rz)
| oY) = ) " sy /128/
rue “¥/3)- mpousBoibHAS HENPEPHBHO IMppepeHumpyeMan {yHKIMA, SBJIS-
erca pemenneM ypaBHeHus /I27/.
lomcramnad Z(=x,;y) m3 /I28/ B /I61/, mocne HETETPUPOBAHMA [O—

" ertmm pemenme ypaBHemmMf /I24/
U(zy)=lag ¥ () — 2 dog [ W)+ (1] + fog Vi0) +Log &

nm

x 5 ¥YrRVIY
£z = X 2
[0 +wn)]
dopmysia /I129/ BnepBHe Ouya nmory<ena JMYBRITEM.

/129/

PaccMoTpRM Telepr ypaBHEHRE
4
4»_;_,-*% =9KE k—@’“ﬁ- /130/



4(1, >0 , NONyUeHHaA TakmM ofpasoM §yHKmME -« = P(a(x-f-/ey )
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SamonBas ypasuerze /I30/ B mepemeHHHX
vz E’ E
F= iy, = x-3Y, Vizgz)= 4([ )
B BHIE

1r_ = k e ’
(33
Ha ocHoBaHME /I29/ UpuXOmMM K SaKI0YEHMD, UTO €r0 pelleHHMeM ABJAeT—

Cfl ONpENCCHHAR U3 PABEHCTBA
% e@" 2 #r2) ?’/z’/
€ =C Tk [we+ @]

‘YysRIMA  Z/2) y npn ancoll anammTEYecKolt JyHKImMR ?/zv KOMILIEKCHOTO

flepemMesHore & .

Ypasuemma /I24/ m /IBO/ BAXHYD DOJIb HTPANT B TEODHE IOBEPX-
HocTel,

JpaBEEHAE

4’73 —BhU =0 | /131/

HOCHUT HaspaHWe CHEYc TODNOHA ypaBHEHmA.
TlocTpOEHHE CKOMBKO-HAGYIH WAPOKOTO KAACCA TOUHHX DemeHui ypap-

gexua /I31/ saTpymumrensHo. ONHAKO, ©CJM NCHATH €T0 DElEeHNe B BUIE

. UUnY)= Wm,f;), d =Cemst #£0, f=Consl#0 ,
_TO I OOpefeNeEma QyHHIAM f’ NOJIyvaeM odHKHOBeHHoe madepeHIn-

aTbHOe YpaBHEHME

¢tz = 7; Ierf, /182/
rme Z = dxpfBy-
Ymuoraa /I32/ Ha 2 F, ¥ MHTETpUpYH, GYIEM HMeTh

2 2C
% =—J.E.Cod?+ 4 /133/

rne ( - OpomsBoABHAA NOCTOAHHAA,
JleTko NpoOBEpETE, UTO pemeNmeM ypapHenusa /IB3/ ABagerca (ydmims

2> onpexeneHHaﬂ W3 pABEHCTRA

jﬁ x/“zc

Tre 51 ~OPOXZBOJIEHAA TNOCTOAHHAA, B MpenanmojomxeHuax,qro ( >1 ,

JP—
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6yEeT melicTBATENBHHM DEmEHNeM yPaBHEHUH /I31/. |
Tax HasuBaeMoMy Knaccy JopeHI-KOBADHAHTHHX vpengemnit / © -

Momesm/ OTHOCHTCSH ypapHgHie

Dq,-f(ijf Z‘ﬂ ., )3 =0, /134/

rre [J= Z ; a i (f,, " ) —ucxomit, Boodme TOBOPA, KoM~

’afz L

rmeRch‘«t BeKTop.
 Bpayuae =1, =3 M neflc TBRTEALHOTO ?,(7’: X) B 0G03HATEHHAX
Z=z4t Y= 2 £ f(.«-ﬁ __g) p(xy) » YpaBHeHHe /I34/ MOXHO
3aIIcaTh B BUUE
by —(b-8 )P =0. oy
HocTpOSHHE TOUHHX pemexufi ypapHerma /IR8/ B IPEINONOREHRAX
/b /«’ /’2 = 4/ cpomaTcs K CEHyC OpIOHA ypaBHEHMI /124/, B KOTO-

oM Ca-s'u =
pou Chu=pp
PaccMOTpEM, TEIEph, BapnaHT YPaBHEHNS MaxceeJsana
J’Zﬂf(x.g -f-(}/’/p-g’(” = Uy '1"}/ V /129/

B IPENNOJOKEHAN, 9TO

i

w =V /130/

lipg ¢/=1 MORHO MCHONE30BATEH IDEIJIOKEHHHZ B §6 HacToamett
‘.\ TVIABH MEeTOX JMHeapnsaumyu ypasHerma /I29/. B aToM caydae BmecTo /I29,
. 6yZeM EMeTh |

A
- Uyx +Yy ~ i (%+8%) = 0 /131/
.n B cury /I08/ moaydaem, dUTO
v—
U= € /132/

rme V°  ~mpomsBOMEHAA TapMOHAUECKAR (YHKIMA.

v= Ko [ly2 (CAES ], morssy
ns /I32/ nonydaeM peryaspHOe pemeHue #4,= cf. z -+ Cﬂﬁj{ YDABHEHESA

/I31/,K0TOpO@ HEOTDHIATENHHC B MOIOCE /7: 0<T2< T~ » OG-

pamaeTca B HYyNb B TOUKe Z=%F2 , CTPEMUTCH K-+ oo IpH

[Ipn
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/2] —> po Ul YOOBIETBODSAET KPAGBHM YCJIOBHSM
Aol750) =C£z+-f) Wo[x)‘ﬂ):(f‘fx—f. :
PeryaspHoe B moJoce [7  peweHue ypapHeHma /I3I/, yIoBJIETBODSR~

mee BCeM 3TEM TpeCOBAHMAM He BANACTCA eINHCTBEHHHM, JTHM TPeGOBAHE:

fIM YIOBJIETBOPANT, HAOPEMED, QYHRINIH "

chu— 14y
/&'{a)!) —"-‘—'Z/o@')y) C{Qﬁ +!‘.},y))

B COpapelMBOCTY STOTC YTBEPRUEHUSA MOXEM YOENUTHCHA JIETKO, €CHE
y49ecTh, YTO MOIYJAP QHAJNTHYECKOH (YHRIMR '?5 (2) xoMmwIeKcHOTO
NepeMersHoro X = .Sl’-f*z“j ABJSETCA DETYJAADHHM DENEHUEM ypaBHEHHA

/131/ u . ST
- e —siny | €84 |2
Az +diny @Bz |-

N=12...

Tpn j/> 1 HEMOCPENCTBEHHHM BHUUCJIEHNAMU [DOBEPAETCH, UTG
ecaE (yHROAA 9%)}3) ABAAETCA DENlEHWEM ypaBHEHNA

Yaa =1 ( —5%./7! =7 1%/

2 .
| /&: V?-f) ’V’: V?""f
YIOBJETBOPANT paBeHcTBaM /I129/,/130/.

T0 QYHRIIUI

B pesynbTaTE 3aMEHH ITE@DEMEHHHX
Y=y Z, ?’/x, 1(;;): & (=, &)

ypaBrerue /I133/ 3aIMCHBAETCA B BHIE

. g, - 53-2?_-:0_ /T34/

B oTmrme oT ypasHeHEA /I29/ mOCTpOEHHE NMPOKOTO KIACCA pememmft
" ypepreHra /I39/ 3aTPYIHETENBHO.

fopyE o0(%)
- ez, &) = 0D /135/
e fyemmm A 1 (2 Dewrcs B ResBHOA 3amich
Flelog, 2 ;1) — =0 /136/
1 |
Rl by =3 =0, /)
T 2,4,'¢, o, } - TPOUSBONBHHE NOCTOAHHHE, f#0 , of Z0 W
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Flert49= 7 <
(55607 o © 900 ey

IaeT KIACC TOUHHX pememnmit ypasmemma /I34/. pm A =0 us /I35/,
/186/,/337/,/138/ norydaeM OYEBENHOE peMEHHMe
| Wy ) = azx-+€
o g Ce—+d
ypasuenns /I34/.

Ipyro#, ormrauuit oT /I35/ KIacc TOYHHX pemeHm#l 3TOTC YpaBHEHEA

meeT BHR

Oler) = Y(0E)+\/] (284 /139/
rme |
7/:,;):&':2 —7"@&?“"6. /140/

B cOpaBelmBOCTH YTBEDENEHHT O TOM, UTO IDE BHIOJHEHAR paBeHOTB'

/136/, /137/, /I40/ ompemeneHsme mo fopmyram /I35/ m /I39/ Eymmmma

neflcTBATENIBHO YIOBAETBOPAOT YpARBHeHMD /IB4/ BCOIY, e OHE olpeme-
JIEHH, JIerYe BCEro yOemuTsCS HemocpencTBeHHOfl IpoBeproil,



§ 8 0 xapaxkTepe TJAIKOCTR peleHuMd ypaBHEHU#: B YaCTHHX

IPONIBONHEX

o onpereyeHNp pErYJApHHEM pElleHNEM YDABHEHHS B YacTHHX
pOUBBONHHX Ha3HBaeTCA CYHKUMS, odjalamuad HEODEPHBHHMA YACTHHME
MPOX3BOIHHMI BCEX MODPANKOB, BXOIFNMX B ypaBHeHMe I olpaumammas

ero B TOXKTECTEO,.

B §2 macToAmell rmaBH CHJAO INOKA32HO,YTO pemeHne s3amaun Komn
ons ypasHennft Koum—-KoBajeBckolf ¢ aHaMRTAYECKEME NAHHHMA SBIAETCSH
apagutnyeckoil fynximeil, Orcona, €CIM BOCIOAL3OBATLCA E€IHHCTBEHHO—
CTBD pelleHnA 3TOfl 3amavd B KJAcCe PeTYNAPHHX DpemeHuit,3aximdach,
yTo peryiaspHoe pemeHne ypasHenusa Homm~KoBaseBcKO# ¢ aHAMHTHYECKA—
MM TAHHEME ABJAAETCH AHAANTHNUEeCKO} (yHKIme#. AHAJIOTHYHOE OCCTOATENE~
CTBO Boi:.yfynae ypaBHeHR! B 4ACTHHX NPOM3BOIHHX HE BCETNA HMEET MecTC
B 3TOM OTHONEHWM HMCKINYCHEE NDENCTABNADT COCOl YpaBHEHNA 3JJIMITHEYEC
KOTO TMIA. B camom mexe,mycTs %(%, %) ~pETyIApHOE pemeHue ypaBHe—
yma Jlamwraca, T.e. rapMoHMYecKad YHKIMA B HEKOTOpO# odracTh D,
IUIOCKOCTR KOMILIEKCHOTO NEPEMEHHOTO ZF=X +2Y Jloraxem,4To

Ulx )§) ABaserca aranurrueckolt fyHximesl mefiCTBHTENLHHX OEPEMEH-
HHX Z,Y B OGJaCTH CROEil pEeryJApHOCTH. B Kpyre Sb : l2—-2o] <
<R ¢ LIEHTPOM B IPONBBOJBHO JMKCHDOBAHHOE TOuke o =+ 7Y, =
= Z,€}) ,reraueM B 30,, dyrrImo '2(-‘2';}) IPeNCTABEM 10 QopMyJe

lBapua

/) dt -
w(ny =T k] 7 M ¥ ealeR, sy

rme U({) —wpaeBue sHauenus U(2) =U(7Y) ua OKpyxHOoCTE ¥.
TlockonbKy npe [ Z-%f< K =/t—2#,] OCOpaBEILIMBO PAsJOREHHE

1 - = (E—Zo)k
t—Z % (t—g,) %1’

n3 Jopmymn /I41/ mMeem

Uz3) --:’@Zﬁ( (7-2,)" /142f

- k=o



T A?.\‘,w-»%ti%"‘; -
TR s

d gF T AN
A g
B s

TIH

udt s /g 4 [ (AL l,_, 3.

ﬂ -U(Z)+ —"/ ,-_;')my

Tpymmpys rmeHH B OpaBoit wacTi :Lopmym /I142/ COOTBETCTBYOINM
o6pa3oM /Taxoe HpaBo MH UMEEM n3-38 a6CQIDTHON CXONEMOCTH CTEIeRHO-
TO pANa B KpyTre D /, UONYydaeM pAN [0 HEOTPAUATEJBHHM LIEJHM c're-i'l
DeHAM L—Xe U Y~ Fo |

Uzy) =2 _ Ly (-2) (3-4) 5 1/
Ad=0
KO3E{NIMEHTH KOTOPOrO BHUMCHAWTCH IO gwopmyaxe
A4 72 7R,
Ve =i tl ZamFosl

Tag Ka¥ [STNYC CXOMAMOCTA CTENEHHOTO DAfa B NpaBolt 4acTH dop—
wyme /I42/ BO BCAKOM CIydae He MEHBle R , To creneHHo# pam /I43/
. CXOMATCA B napajuiesiemmuene [l < ¥ , /?—Jé/ < ¥ . TIe 4;3?- |
-;-rzf <K z. ClemoBaTeNbHO, BOAMSE Kaxmoff roukm e  cBoOelf pery- .
JIPHOCTY TapMOHWYECKAA JYHKUMS %(7)¥) npencTaBideTcA B BANE CyM—
MH aGCONDTHO CXOIALEroed CTEeneRHOTo pAra, T.e. OHA ABNAETCA aHANB-

rauecKoil fyHKIMe# mepemeHEHX X, .
CopaBeIinBo caemymmee olee odmee yTBEPENEHHE: ©CJH DABEHCTBO -

- /1/ ra.I OpemcraBaser coGoif UIMNTAYECKYW CACTEMY YDABHEHRH B 4acT-—
HHX [POM3BONHHX U BEKTOP F aHammTmuecks 3aBACAT OT BCEX CBOMX.
APTYMEHTOB, TO DEWEHUs 3TOH CHCTeMH ABAANTCA AHANATUYECKEMH QYHKIE~
AMA B OCJACTH NX PEryAdpHACTH. _

B §8 rm.II OHio NOKA3AEQ, 9TO DeleHne 4/'2'2 z)

(ypapnem#s Dapados#9ecKoro TANA /I19/ ,/YypaBHEeHES TEIUIONDOBOFHOCTR/

B odsacTi cBoell PEryAAPHOCTH MMEeT MpOE3BOIHHE JHGOTC NODANKE IO

MOIEJIBHOTO

BCEM HE3GBHCHMHM II€DEMEHHHM.
Mycts Teneps %/(%t) -peryaspuoe B HeXoTOpoR o6xacTn D mo-
cKOCTH mepemeRssx X,T  pemenme ypaBmemms koseGamait CTpYHH

z‘t_ﬁzxza. /144/

. HetssA yTBEpEIATH, YTo BOmmsm Touxn(Z,% ) €9 peryraproctn pe—
memus  %(xt) ypaBuenus /I144/ HEHPEDHBHHMH ABIADTCA OPOSBONHHE



2% (Z>t) pume BrOpOro. [eHCTBATENBHO, OYCTH OTPE3OK o€ ocu
=%, nexur B ‘D |
Wit =T, Ypl(2ots) =Y (). /145 /
gyumms  X/%Y xax pemenne sajaun Komn /I44/,/145/ emmucTBeH-
HHM OGpa3OM OMpENeAdeTCs B HEKOTOPO# OKPECTHOCTH TOTKM (Ko, Co)

no gopmyse Lanamdepa X+t e

| {
(%t = [z- (24—t )+T/ Z-E+ G )]-f-z—/ Vis)dg. 146/
e+t
IOCKOJIBKY DEIyISpHOCTD DEMEHHA -z /z;¢) YPABHEHAA /144/ o3~
HAYAEeT, WTO OHO HENPEPHBHC Iu(pepeHIupyemo IO BTOPOTO nopAnKa

BXJIOUITENEHO, TO B cwry /I46/ mH He MOXeM yTBEDENATH O HAINYAM

BHCOKOH CTENEHH TIATROCTR  Z/25Z) deM IRa. , Y
f_herabx  np urequpofauner otelss ToTKOY
I'OBOpAT, UTO TQUKa X  00xacTR 3aIaHNA YpABHEHRAY IS

ero pemeHua % (X) , €CA 3TO DemeHné peryJiApHO B OKpECTHOCTA

Z? pcony, Kpome, MOEeT OHTB, caMoi TO4YKH x° , B KoTopofl oHO
MOKET BOBCE ;I He ompejesieHo. [loBeIeHHe DemeHnd ypaBHEHMA B HacT-
HEX [OPOM3BOIHHX BOJHR3H A30ARPOBaHHO# 0CO00K TOYKRHE CyuECTBEHHO 3a-

BECAT OT THNA DACCMATDHBAEMOT'O ypABHEHAH,
Oyers nenzp L xpyra D jz2-uf < § , Ha ILIOCKOCTH

KOMIUIEKCHOTO NepeMeHHoro ¥F= X+ *¥ ABNAETCA MBOJEDOBAHHOH ocodolt
TOYROA TapMOHEYECKO# B D pynxmm ¥my) = %(2), Jynmma V(=
= M= y), TApMOHIYECKA COIDAREHHAA C U (#) paerca popmyao# '

2
V(‘?]:/i::&}{‘ *%“ﬁ 7‘62 E+i)= t; /147/

rme (- IDOR3BOJbHAS JeACTBUTENBHAA NOCTOAHHAH, & MyTh AHTET-
PUpOBEHHA, COeTMEAouAL JURCHDOBAHHYD TOURYy Zeo e":’),%#t,c nepe-
veHmolt Toxxof 2 € ¥, 2« , JGEET B D nme IPOXONAT 9&—
pes ol .

Kornma OyTh MHTEIDHpOB&RES B IpaBoft 9acTn /147/ ofXomAT TOU~
xy & pommo N ~pas, Pymxms ¥(2) wuomer NONYIETH OpHpa- |
memme JXFA” ,rme k -meficTBMTENBHOE WBCHO. OUEBMIHO,uTO QYyH~

kF[zJ-"-'ﬂfzﬁiﬂ'{?)-kf‘:(i"“) /148/ . 1



ABAROTCA OJHOZHAUHON B aHATMTHYECKOH B QS BCOIY , KPOME TOUKN
2= B KOTOpO#i OHa mEMeeT 0COG eRHOCTS , NpHUEMBHDAREHHE

bl) = (20 € Fe /149/

IpencTaRrnART coGolt OFHOIHAYHYD aHANUTUYECKYD B & CYHKIOIND KOM-~
ILIEKCHOTO [EePEMEHHOTO X ¢ msognpoBaHHOft OCOGEEHOCTHED B TOY~
Ke 2= =0l _ B cuay /I48/ n /I49/ umeem

wx)= kday [$02)]. /150/

Cneppa GymeM CYUTATH,9TO BOIMSH ocodolt romm Z=X  fyH-
xmma Z(¥) orpamwmuesna, Ha ocmosammn /I50/ sawmouaem,4To mif §yH-
KUuR 55(2‘) TOUKA F=« HE MORET GHTH HA TOJNCOM,HU CYWECTBEHHO .
ocodolt TouKoi, Cxenoaawenbno.m 74’{\?9 TOuKa 2 =% ABIAETCH
yoTpammoli ocoGofi TOUKON,E mOoNpenendd ee me 2=«  Kak A=
= fom‘?&@ #0 ,0H& CTAHET AHAJMTMYECKO! BCOOY B D . Orcoma B
cuIy /148/ cxemyer,uto fyHkuma #(#) ,ROOMpENENEHHAR B TOUKE

& gag Low gtz = kf-;ﬁ SARJIAGTCA PAPMOHMUECKOH BCOIY B ‘D 1.0
2 =< Raz«:a.ozgdaa TOUKA CTRPaEeTCH.
llycTh, TENeps M3BECTHO,4TC HDM CTPEMIEHMM Z K TOUKe ol
o JdoMy nyf.l;n |

2>
pr npemmoaoxermy /ISI/ B cwry /I50/ Touxka 2= niA ‘f’fﬁ |
MOXET OHTEH JHOO HYJEM,JM0G0 IMOJIRCOM OINPENENEHHOTO IOPANKA,T.C.

75(5.’.): (9““)?_’)5'1/{2'_), /152/

rre dysxmus ¥(2) anamTvdHe B B ommMuHA OT Hy B TouKE
2=o ,a ™M -OTmMuHOE OT HyJad meyoe umciao. s /IS0/ m /IS2/
cnenyer,4T0 BOJM3H Toukn 2= {Qyuxmma X /(Z/ mveer Bun

4(/!/=k*«5n;/z—¢/ +%2),

rre k¥=km , “147/51??)/
OcTaeTca paccMOTpETH cayuail,korma #/#/ He orpaHEdueHa BOJM—
su Touxm B =< § He EMeeT MecTa paseHcTBO /ISI/. ficHO,uTO

HA 8TOT pas #=4 ARIAETCA CYWECTBEHHO 0COOO# TOUKOH mis f‘(iﬂ B,



crano OWTh, B CWIY M3BecTHO! Teopemd Coxouroro-Beiiepumrpacca Ias
JIOoro NeRCTBATESALHOTO ducaa B CYIIeCTBYeT IOCAENOBATENBHOCTE

TOYEK { Zfok=12... jraxas uTo

Lom UlR) = B.

2 T
YKazaHHOE BHME CBOHCTBO TapMOHWYEeCKMX QyHKIml uMeeT MeCTO 2

TOTHE, KOTT WHCIO HESEBHCHMHX MDEepeMeHHHX 2%--» %, Goipme EByX. B
4aCTHOCTH , €CAHU A= (Zuy 5 m ) ABNAEeTCA M30JRpoBaHHOE ocolof ToOU-
Kot m1a TapMOHMYECKOR (yHKIME %) U,KpoMe TOTO,

Aim Z//x) = oo
o>«
DM CTpEMICHHE X K Y=(d-% ) oouM myTeM,To BOamaM Touk: X  uie~

eT MECTO IIpeNCTABJEHne 2ty
W)= kx4 + (2,
rpe K ~mocrosmmas m % ) ~PApMOHHYECKAA (YHKIMA.

B o6nactz ‘) cBoero ompeneneHna pemenue Y% ypapHemus rmmep-
Gonmueckoro Tmma /I44/ He MOXET HMETH MBOJUPOBAHHOE OCOGEHHOCTH. -
B camom neJe,Ionyckad,uro ¥(Xf) SBIfeTcs peryJApHHM DELEHEEM ypaB-
Hewua /I144/ B o6ascTR D BCDIy,KpOMe TOUKE (Zs,Ty) ,MH MOXEM JTBE
DRIATH,YT0 HAUAXBbHHe maumHe T(¥) n V(x) B yonoBuax /I45/ HempepuB-
HO mA{EpEHIUPYEMH COOTBETCTEEHHO IBSRIH B OFMH pas HA MHTEpBaje
/J().f) ocz =%, Bcomy xpome Touxe X=% , B cmay dopuyms /146/
Hapyméﬂne TJIAEKOCTA 3THX (YHKUM# nopm X=X Bjedver 3a codoff Ha-
pylieHRA TAAIKOCTH #/Z)¢) He ToaBKO B Touke (Xe¥Ts) ,HO W BO
BCEX TOYKAX HDAMHX -'I'_*i'# Zotts g a-t= %~ Lo s IDOXONf~
UMX 9epes TOUKY (-%o,ﬁ; )\9TH npmMHe SBAADTCA XAPAKTEPUCTAKAMYE ypaBe
yemus /1447, ClenOBATENBHO,0CO0EHEOCTE pemerna %/ %) B TOY~
ke /zoty ) DPacrpOCTpAHAETCH BIIOAB XAAKTEPUCTHR YpaBHER:S: /144/,
MPOXONANMX dYepes sTy TOYKY,

OBTOPEHUEM TOJIBKO UTO NPMBENEHHOrO PACCYRNCHHA K& OCHOBAHMA
gopmyms /I46/ NPEXOIEM K 3QKNYGHED ECHH DEmeHHe %fayt) ypespemma
/144/ HeUpEDWBHO B OKDECTHOCTH TOUKH (Z,fo)E A ,4 B 9T0# Touxe
OpeTepneepaeT paspHB NO KpaidHedl Mepe OIHA B3 NPORSBOIHEX Z(,r , z(t_ .
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T0 STOT DaSPHB DACHPOCTDAHAETCA BIOJb XAPAKTEPACTHK 2rt=Xo+To )

x-t=x,-%, .

llycts Tenepb,pemeEne %(2%) ypapHenma /I44/ TaxoBo,4TO B
xaxmolt Touxe (%»%Y) ruemkoli xpmEoft S  ,Zemamelt B odiacTm:
D omo HEOPSPHBHO OPOXNOMEAMO BMECTE CO CBOEMA NDOUSBOTHHME LEp-
BOrO IIODARKE,T.8.

Lim % (1BI=T, ’f"” =, /153/

rme J/ -sagammsfi Ba ©  e/mMHWUHNE BexTOp,He Kacammmfica <
Korma ©  ssasercs kpusoft Jamysosa, celte), v ec(€)
m,KpoMe Toro, S  Hm B opHo# cBoelt TOUKe He KacaeTcA xapaxfrepn—
CTER ypaBHeHmA /I44/,peryrapHoe pemeHue samewm Komm /I44/,/153/
BOJESE S  MOXHO BHIMCATH B KBANpATYpax. OTCOOA NDEXOIEM K 38K-
JOIEHED q'ro,ec.nn B 00nacTR ~d ONPENeJEHRA PEmeHuA YpaBHEHUs /144.
BEOJB xpnsoﬁ\/i'opue IPOMSBOEHNE 5TOTO DEmEHHs NMpeTepHneBanT paspHs,
To S ofdsana ONTH XapRKTEepACTRROE ypaBHeHEA /I44/.

Pemesms HE TOJNBKO BOJIHOBOTO YDABHEHMS,HO B,BooGE ypapHe-
HBif THEepCOJMMYECKOT0 THOA nno_mia IpAHATO HASHBATE BoaHAMP, Kak
B cyyuse ypapHeHRS /I44/ B o6nacTH pacnpocTpeHeRuA /ompemeneHma/
m BOSMOXHH "CHJIBHNE™ paspHBH,KOT'NA DaspHB HpeTepleBaeT camo
pemerue,n "caadHe" paspHBH,ROTA DBYTCA €I'0 YaCTHHE OPON3BOIHHE
IepBOTO NOPANKA,NpHYeM . . - . ... . B CJAyYae JHHEeMHHX Tulep-
GOJMYECKEX YpaBHEHHMY pacnpOCTPaHEHAE DPA3DHBOB IPOACXONAT BIONE
XApaKTEpPHCTAK PECCMATPHBEEMOTO YDABHEHHSA ¥ NPUYHHON MX BO3HMKHO-
BEHNA SABIAETCA HAIMYEE Da3PHBOB y HAUAJIBHHX MEHHHX X ¥ EX HOCHTEJA
[IpE CymwecTBOBAHNA Da3PHBOB.Y DEWEHHS yPaBHEHHA I'MIeplOJRdecKOoro
THNA T'OBOPAT,YTO IEJO MmeeT €  “yIapHEMn" BOJHAMH.

B omimume OT JuHeHHNX TRiepOOMYECKUX YpaBHEHm#l paspHBH
HeJMHENHNX THOEPOOJMYECKNX YPaBHEHN# MOTYT BOSHMKHYTH OpPH IOCTATOY
HO TVIAOKEX NAHHHNX NAJIEKO OT MX HOCHTENA,KAK 3TO yRe GHJIO IoKa—
8aHO B §5 Hacrosme#t rsaEw Ea opuMepe samagy /95/,/97/ wpn 2/2/)=
U, U=

U3 gopMymu Ilyaccoma,namme# pemeHwe samaum Hmpuxoe nns rapmo-
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HEYECKEX (yHKUEE B KpyTe BHIHO,YTO HAPymeHHEe TJAMNROCTH ncxomoft fyH~
KW He OKDYRHOCTM He BJedeT 3a COCOf HapymeHUT ee IJATKOCTH BHyT-
pH KpyTs /XaK MH y®e 3HAeM TapMOHEIecKas JYHKIMA ABIAETCS SHAJHETH-
‘gecroft fyHKIme# He3aBHCHMHX NEPEMEHHHX B odnactTa ee pery.napnocm/ .
fiycrs Temeph Qymkmma /)= #(%)Y) sBaderca rapMOHEYECKOR B
odnscra ‘A popny,kpome kpmoft & ,mexamelt B D B H3BECTHO,YTO
ae (3 ) BBRIY Toro,uTo BupameHme Az~ 7 Uy KAK
SYHKIRA KOMIUIEKCHOTO MEpeMeRHoro Z= 2#%7J aEAINTRYECKH OPONOI-
zaeron B & Bopmy wepes © ,fymxma %/ {) avasercd rapuo—
HAYeCKof B d . Korma S orarmeaetcAa B TOURY 2 ed ,xax M
yEe SHEEM aTe TOWUKA CTEpAETCA KAk ocodad LA 2(yY) .o arolt
npudMEe Jexampe B 061ACTH ‘A nmaosEpOBaHENE TOYKE KK TpaHRYAHE
KOMIOHEHTH nq‘uoryr 6ETH HOCHTEAAMA OPOMSBOJBHC 3&JAHHHX HENpEpHB-
HHX TDAHEYHHX yCHOBHE, JoxaswBaeTcd,dTo BHYTDEHHAA I'DAaHEYHAH ROM-
DomesTa © pasMepHOCTE MEHEWE /¢! OrpAHATEHHOZ 0GIACTE D
¢BKIEEOBS NpOCTpEHCTEA £, HE MOZeT ONTb HOCRTENEM NAHHNX Id
TEpMOHAYECKOR B ?0 pcopy BHe S  QyErmm %//%/ npa TpedoBamm¥
o 2E( [IUS). |



