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IpeaucaoBue

VY aT0if KHUTH TpyIHAas cyabOa. Hamucana u ciana B mevarh oHa
B 1971 rony u 6bu1a onyOnukoBaHa B u3narensctee MBTY B
1972r., rae aBTOp npenoaaBai Ha kadeape BhICIICH MaTEeMAaTHKH.

Opnnako B 1972r ee aBTop Anekcanap boloHKHUH OBLT apecToBaH
KI'b 3a urenue u pactpocTpaHeHHe MPOU3BEICHUIN TUcaTeNs
naypeata Hobenesckoit npemuit A.1. CokeHulibina u
MpaBo3allMTHHKA Jlaypeata HoOeneBckoi mpeMun akajieMuKa
A.Jl. Caxaposa.

[IaTHAAATH JIET €r0 MOABEPraly MBITKAM, HCTSI3aHUSIM H
M3/ICBATENILCTBAM B CHIEIIUATBHBIX TIOPbMaX, KOHIIArepsx u
cceuikax. bosee 3-x yiet ero npojaepxkanu B TFOpbME 0CO00T0
pexkumMa 1 60JIee rojia MPAKTHYECKH PA3AeTOro B XOJI0HOM
Kapiiepe ¢ obseneHensiMu cteHamu Ha 400 Tp yepHoro xyeba
xneba n Boge. KI'b, cTpemsacb cTepeTb O HEM NAMATb,U3bAN KHUTY
n3 6MbnnoTeK. Ero uma ctano M3BecTHO 3arpaHnLEN, O HEM
HeogHOKpaTHO nepegaBanu "Monoc Amepukun" n "Ceoboaa". OH
6bIn Ha yyeTe B AMHUCTM NHTEpHENLIWH, B €ro 3awwmTy
HeOAHOKPATHO BbICTYMan akageMuk Caxapos U BUAHbIE YYEHbIe
Mupa. bbin ocBoboKeH B 1987r. B CBA3M C NePECcTPOMKON 1 cpasy
e 6bln BblABOPEH 3a rpaHuuy. Mocennncs oH B CLUA. YeTbipe
roga pabotan B [NaBHbIX 1abopaTopusx BoeHHo-BosaywHbix Cua
CLUA B OenToHe (Oraino), rnmH (Pnopuaga) u asa roga 8 HACA
(NASA, DFRC, KanndopHus) Hag BaxKHeWNMN 060POHHbIMU
npoektamu CLUA. BoicTynan Ha MeXXayHapOoAHbIX KOCMUYECKMX
KoHrpeccax (1992,1994,1996, 2002 rr), aBa pa3a Ha BceMUpHbIX
aBMaLUMOHHbIX KoHrpeccax (1998, 1999rr.) u MHOro pas Ha
obLeameprKaHCKNX Hay4HbIX KoHdepeHumax 8 CLUA.

OH aBTOp 60nee 250 Hay4yHbIX paboT, KHUT U 17 nsobpeTeHun.

J.1.H. Kpyrisk
doTokomust 3o Kuuru ecth B [IPB Ne d-801-83/869-6.
(beiBuias Jlennnka). CM. Takke TOKTOPCKYIO AUCCEPTAIHIO

bononkuna mox Tem ke HazBanuem. JITIN 1969r.
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2 BBRIEHHE
i
{aoposA” KHWI'& COOTONT WS JBYX wacTel. Nlepsad 4acTh NOCHN
JeHA MAPPMATRYCCKEM OCHOBEM HOBHX METOLOB OOTHMNSAIHE, BTOPAR
YacTh =-GPASOKEHND BTHX METOLOB K PARY TOXHWYOORNX 38HAY.
B orameMe OT KAACCHYECKOH NOCTAHOBKE BAIATM ONTHMNSALINNA
) nas qysxamoHan, tpedyercs HalTH ero ACCONDTHYD MAHE-
Manb [MaxcuMmaib), B HEpROH H&CTH PACCMATPHBANTCA TaKEe HHHE
_MOOTAROBKR 3aKa%}
6) uakTH Coxee "yaxoe" MOAMHOXAOTBO, coRepxanee AKO0COMLTHYD
MMEEMAT S §
B) HAflTH NONMHORECTEO pemeHMil AYUUAX, 9eM JAHHOE;
r) Hait?H OUEHKN CHN3Y JAHHOT'O dyhixazaonasa.
B HacTosmee Bpems JONBUHHCTBO wccaegosaresnell, pacOTANEEX
B OONACTM ONTHMISAUHME, SARATH DOWEHEEM 34ja9R B TpAnRIROHHON
| luaconooxol_) NOCTAROBKE - OTHOKAHNEM TOYHOK MEHEMAJN (3ana-
| 9a a). Maxenepa %@, KAk NpasWio, B PeajpHuX Sazatex EHTBpecyer
“ NOJNHOES0TBO RBASHONTAMANBHEX peuexnit, BHOKpAT R KOTOPOro, OH
sapaHee yBepeH B MOXYHYOHWE SHANEHRA JysKOMORANA He XyXe sanai-
Hofl BeNWYMHH (S&i18YAa B) M OUEHOK CHWSY, NOXAYHBAMINEX , HACROABKC
aneK o OT TOYROTO ODTEMANBHOIO PEMEHKA (sana4a r). K ToMy xe
¥ Hero OOWYHO €0Th MHOI'O AOMOSHMTANBHEX cooOpaxeniit, xoTopHe
HENBSA YYBCTH B MATEMATHIECKOR MOLGM WM KOTODHE OH 6e CMIBHO
goromnmm, [locTAHOBKA SANAYE ONTHMM3AUEN B dopme EB) naeT eMmy
sppesieNoREyD cBodoNy Budopa. 3anada r) EMeeT R camMocToATeabHEN
epec. EcHM CTH OlUGHRA CHE3Y, GIM3KAR K TO4HOR HERHER rpaHi
¢fixunonans, *0 2aAAYYy ONTHMABENMM ¥A0T0 MOBHO péunts nozcOpoM
xSBHONTRMAABADIO pemexws. Baxaya we O) womer CYEeOTBOHHO o0~
| aefyATh peueENe ADGOM W3 NOPEYNCASHHMX BAAAY, 28K KAK cygae?
NHORSCTEO, HE KOTOPOM CASAYET WCKATE POmSHNE. .
Nlepeuncachrie HeRNACCAIECKNe NOCTAHOBKA 34HAY MOTPSCOBATH
i HOBNX METOROB DENeHNE, OTMWYHHX OT WSRECTHHX METOAOB BapHANMOH-
HOPO BOURCARHNA, NPANIETES MWIRCHMYNE BAY NHHAMEYEOKOI'C HPOTPar-
sparanaa, Orasannch, 970 NOBHA METORH OOARNANT suagxTensqoll
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COMHOCTED B OPE NONNTRE PEWATH C KX [OMOMMD ORHY HS NEPeYNCIeH~-
HUX SANAY MOXEO B KAYECTBe NOJOUNOro NMPOAyRTa DOJYURTh DONEHNE
xpyrofl sazat. ST0 MOReT NpRNeOTN moxbay. Tax, ecAr DOXyIeHa '
XOpomas OlleMNA OHNSY, TO, CPaBNEBAA C Hoft pasHMe NHXeHepHMe pe-
meHEs, 980T0 YAAeTCH NOXYURTH pewsHEe, OYeHM MaXo orARYADMeeCH
0T ONTEMAXRHOTO. z

Hezaraewul ® mepsoR YACTH MATEPNAN HOCHOREH, HO OH olmpa-
eTcsi HA DAX BAGMEHTADHMR NOMATEA X ONMBOANKY %9 TEODAN MHO~ ‘
XecTB, MO MBYVAEMMX OOWIHO B TEXHNYECREX sysax, Huze HDNBORAT-
Of 9TH NORATEA (I ' 8].

B miwre upmmata xpolnas Hywepeums Jopwyx, TEOpEM X DHECYR-
gop. lepsas "'~hpa B HyMepanwk fopMya ¥ Teopem ofosmauAeT HOMED
paparpada, Bropas - HOMEp JopMyXH RAN TEOPOMM B STOM naparpede .
flepsan unppa y pECYHROB 0CO3HASAST HOMBp TIABM, BTOPAs ~ HOMSD

PECYHRA.
HexoToDES ORGNOHNS Wi TEQDEN MHORGCTR

llogaTEe MHozecTBA (COBOXRYHHOOTH, cemefloTaa) ABAAOTON OA-
HEM N3 MODBNUHMX B HAYRe W He ODPOASAAETCA yepes apyrse, Ooxee
npocTe MOMATRA, 3710 - o0eAMMERNe B ONHO neave 00BLEXTOB MO
XaROMy-ENOYNS UPHIHAKY. [IpaMepPH MHOEOOTS! MEOKECTRO CTpAHNL
REETE, MEORGOTEO 3BESR M [IGHET, MMORECTRO CTYAEHTOB, MHOXECT-
PO DEMNOHANBHMX WNCEX X T.MH.

MEomecTBa OONIHO 0GOIMAYAWTCA MPONMCHMN sy LY,MNE .

00sexTH, COCTARAANMEE MHEOREOTHO0) HAAHBADTCA €10 RASMRHTOMN ®
00OSHAYADTCA CTPOTNEMM OYKBAME Xy, ..  JHAK € osnavaer
npmsagaexsioors) * EX  uETaeron: sAewent X NDHEANIEXNT MHO-
gecrsy X . Boxmx me nprmageemwr Y (e mxomwr) , TO .
xfY , 9t0 umraercs: X He ABIAGTCA BAEMEHTOM mmm 3
Tor daxr, YTO MHOMECT COCTONT M3 BJAEMEHTOR X, MORIHQ
SANECATE ¥ TAR: X=(a . BOJN MHOXOCTEO CONGPENT KOHETHO: YHOS
50 3X6MEHTOB, TO TOBOPAT, YTO OHO KOHEWHO; B TPOTHEHOM ©.j4Ae
MHORECTBO HASHBAETCA OBCROHETHHM. -
MHOXSCTBO, He CONEPNANEE HM OJHOTO SAEMEHTE, HAJWIAOTCA
BYCTEM ® oGossasmercs § . Ecam Bce aneMeRTH 3 MHORSCTRA
npERaztesat Moxectsy B , To rosopar, 1T0 A conepxnron””
{mum mxoseno) » B ; ymorpedanor Taxme Bupaxemnsi: B comepre
A4 unn A ecrs uwscrs (HoxMomeeTs0) wnomeczsa B . B aggy. cayuos
awayr AB w54 . Boan soawoxen cnyuakAvh . wo SRS

MHORECTRO MOXOT ONTH SQNAHO CHGAYRMEME CLOCOOEMN:

a) oHNOM BCOX €I'C BASMBHTOB, HANPEMED, MHOXECTEO0
awdp lotlo-on’i H

6) OnBOANRGM OTPAXNYNTEABEOrO CBOROTSA. Ranpuvep,
M={x: pfx)» p(£)] - momootso, coctommee xs niewentoR x,
, JROBAGTRODAREX YOXOBIED px)> p@2) , Ta8 £ - gmeowponamuufl
AEMeNT, }N - memotopas ReflorsmrexsAsn JyEKURA.

MHOESOTS0 MOROT OMTS BMIGXeHO B 0OXe® CIOREMM OOpasoM.
Tax,0H0 NORS? BABNOTS OF menoropofl nepememsoRl ¥ . Nipamep:

M(Y)={x: ply)» p&, V), veY};

p) NpN NOMONN HEROTOPHX Ol gan woxecysass. Tax,

! i} ., -lu.ol ‘ s . I“m
l.IA u:jdl , cooront :Vlw; np:-me:::!um n:olec'r-
»y

3B (puo.l @@

ﬁg,' ANB=g
. i ;)
”P'n.' 1 @) pyc. 2 &) : Puc. 3

DBAMOOTAR ABYX woxects A x B nasusaerca wsoxectso, co-
Jepsames BOS BAGMOHTE MHOKECTBA A . se sxomamme 5 Muomectso B,

» He copepmemee nn:r apym anementon [pre.2a), CdosHavaer-
04 passoCTh MHOXECTB A~ anco A\B . llepsoe odoahagense RCHOAE-

syeTcA TOABKO T0TRE, KOTAR A=B (pro.20).
mTDA n HASLUBAGTCA MHORQCTRO, cocrof-

gee %3 BOBX BASMOHTOB, ORHODDEMEHHO NPERAIAEIANAX RAK MHOROCT-
sy A , TER ¥ MHOXECTE 8 , n romero up Hex (pEc.Ja). O0odka-
qenme nopeceunu:‘ﬂd arnAB L BemA~A Ay - An . TO
aTo KPATHO JANNCHRAETOA KAX An,’jA.’. Eean AfIB=¢, 10 ssio-
xecrsa A u B nasusanrca mgmm (pre.36) .

flyoTh RAKN [B& MHOXECTRE A=la}, B={bl.. Msoxecrso ynmopsso-
qeHHNX uag onemenron (a,8) , wa xoropux mepsuft mpmuaznexet A
2 propol B , HaauBaeTcA (neraproBs™ | UPORIBELOHAGM MHOXECTB A

=B odosnanamn}"‘ .
fiyers C=(a, 8) - anewenTd moneq'rnanB . 3aeMesT Q €CThH

q_g?u paemelTA C HA weozecrno A . Bem E<=AxB, 10 npoex-
ME mal HA3WBAETCA MHONECTEO TeX IEMSHTOR LE] , ROTOpHE
HANALTCH TPOSRWMAMK BAEMEHTOB ga £ na A . Odoamazemme: p

ww "RE . X=Q MHOESCTEA E BA3NBABYTCH MHORACTRO ANe-
;
wonton UER . nas roropux (a,y)EE . '

5 v
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Aelicrsureasuoe yueno & wasupaeron MEXQDAHTOH (coorBarerBeu-
0 wuHOpanTOM ) HeKOTOpOro womecra A AeNCYBUTOABHEX YHOON,
ecam a< 8 (cooesercrsenno f<a ) Ana poakoro @ €A . Bupaxenue
"aam Boakoro" (an6oro) vecro sauenapT CuupoRoM V., Muoxecymo
ACRQ - YHCZOBAR ocs) HB3WBAGTCH MOXQDEDYOMHN, WIM OrpguE- ¢
(coorsercreenno MHHOPHDYOMIM, MAH OTPGEHMGOKHMY v
CHRBY) , ecAW uMOXECTBO NEXODENT (COOTBOTOTHOHHO MMHOPAHT) Mio-
wectsa A ne nyevo. UnoxecT®0, orpasmusuMoe CBOPXY ¥ OHMBY,
HBBMBACTCA OPDHHNYOHHEN.
Ecan waxopanta weoxecrsa A npunanexur A , 70 OK8 HasuBseT-
ci Maxcumywou wioxecrsa A n oGosnavsercs Afx) wan marAfz)
Coorsercrpenno AnR uuHOpanTy BROAMTCH noi"ye nmyu’xlm'l Alx)
nau ﬂg‘nAM =&
CAM MHOXeCTBO Maxopant {MMHODuHT) uMeer MRHHENYM (MaxcRuyM ),

TO 3T0T JTOMOHT HasuBaeTCH Bapxpell (suxuoM] Ppapsp uHOmecTsE
W 00OBHEYAGTOR COOTRETCTEOKAO:

50 .
supA , %Aﬁr}, sppAlx), infA, afhm, pf A (x) |
Suarn Sup, inf TANTCH: CYNPOMyM, WH{WHYM, Huoras Wenoxraywros
000sHaYeHNA: Su i X€EX uny il'/'A(*,!q BOpXHAA ¥ EMmHRR
Tpaus wxomecrsa A MOTyT m We npmsaxremarsd .

Huorae nox max(min) nomuusrros TOKBABHHE MEKCHMYMH | MMHHMY-
wu) , & nox suMa// = Ia008Xblike MuKOMMYNH ( MWHHMYMN ) . Marow-
MyM f{:’t} RCHCTBUTONBHON hyHKIUM H=x) | sanenson Ha'MHOXEC?BE

+ B KOTOPOM BBOJGHO NOHATHE DPACCTONHMA NOZAY BRONCHYEMM, HEGN-
BESTCH IOMGABNMM, 6CAM CYROCTBYOT THKun OKPBCTHOCTE aaeNeNTE
(Toukw) X |, » woropok jﬂ)>lt)n7- XgX . Ananoravuo onpene-
AROTCA OKBNSHWH MUMMMYM §ywkuun®/

Hanowunw pax czoficrs onepaunn supinf v infeup , Nycss

%) - neMcrsurensasn WYMKUNA, 3EBACAUAN 0T ABYX mepeMemmux,
onpexezenter asn XEA u y€B . Bomm .su‘ufﬂ}al&’)“ Lay {gf/(z,y}

cyuscrmyor, 10 .
Sup in 2, ! 8
365“‘{( v) ¢kn1§“/(c 778
Myers [z.v = NBHCTBATONLHAR LYHRUMA, OnpemeAHHEH Ha

AxB . Towxa (%, %) , re YHEA w Y.€B, nasumaerce ceznoso**/,

@yuiunn (oneparop) , OUPEAONBHHEA HA MPOM3BONBHOM MHOXE
— sguueuuuuu x ropgh ABIRETER wucan, uaagnaorcu oyunuuonang'

! Takoe onpepensiue COAZOBO 70 1ke
o A g e NpERRTO B TEOpMM Mrp (ow,,
HUDpWNG aK _KaHcn, Rpsyons 1 o ATy
|°"8. vgf\ 1} ol ER N TR0 GTL. dnaMaTrnn.
6
|
' R e

902N BUTOAHADICR Creayoumo yonosua: 1. ffx,u)< f(%,%) nnsVx€h: “|
2 f3, v)ufe,y) xnn WyEB, A A
Texnu oOpesow, azn coarosol Touxs S(X,k)< f@e k)< Fon) . '
Niyors l@;" = dynxuwouan, onpepexcmuut we AxB | n cynecr-
3yoT Tl x /). Torze HeoOxopuwoe u xocra-
20 ur;n ””'MW :j!zfs.y). marfgjcoczons »
T0M, #Y)  roxen 5 BYD rot. Kpowe Toro, ecau
J“ 80T3 CoRr0BaA TOuKa ymkuMomase fft.y), ro
X0, 4o/ = marmin fa,y) = m X f(xy)
llo nnﬁ(r:l’.o’ loxal ‘l(a‘:cl)unrlq‘m{u MOXNHO BBSOTR
noHATRe s KOrma cmet/zes }u;an ORpecT-
HOOTH "0y rouxn v B KOTOpOR: I. 4@, 4 )< ffr. %) Ann
V€A z.ﬁv.,gl’cfp.,y) aan Vy€ B, , |
SaMoyamNe. Haw ymoOmee momsaosazncs wauM OnpejieNeEMeN cea~
A0%0H TOWEM, USN B TEOPNM NIP, 8 MOHHO: MM ONPEASAWM CBANOBYD
TOUKY KGK P0NRY, yAORNETBODAORYD yeomwaM: I.f{2,0)> ffre ) ana
Va€A § 2. fau s> fery) ann Vy€B .
TaxuM 00paaoM, ecnm (T,%) 6cTs cBANOBAR TOuKA ¥ Hamew no#s-

Nemn, 20 Fla.,y) < f(agy) < £ (@, 1)

" Flan, ) = "1"" !@-!dww Aav).

Or onpexexesns cefnofiod »ouxm s o?:nl MID HONE ONpPEASAeHHS OT-
ANUBETCA TOM, YTO BPIYNONTH JYEKUMM NOpACTABNOE MecrTaww.

CROMoTBE HEPABOHOTH

I. MloOamneswe (BuuNZEUME) & OOOMN uacTaM HePABeHCTRS OJHOTO
® 2010 x6 uncae. Ecan @>& |, roaresbec .

2. CnombiNe HepapescTs ON/34KOBOIO cNWeaa. Bomw >4
c>d . roase>bid. Bctwa<d |, c<d |, roaitcbid .

8. BuuMYaHMe HOPABOMCTR NPOTBNONONORHOTO CMHCAA. Eonw
a>8  c<d , roa-c>8-4.

4, YMHOXOHME HeDaBeHCTDA Ma umcAO. Konw a>6
o ac>8c . o xe c<0 , 10 ac<Bc .

5. Yunozeume HEPaBSHCTE OAMOTO CMMCAA. Eean 2,4 |
nonoxmronsiu w @>6 , c>d | 10 e >8d .

6. Ecnt a>8>7 v TO NpP¥ NNGON HATYPEABHOM 7 Q" :'v’l:

4

n(‘>0,

7. Ben a=8=0 , 10 npe redoM HaTypaabuou n>2
8. Oopemerwe wepurewcrsa, Ecana>8 ,aw0,6+£0, 10 4<$ .
9TH cpoMeTan CRPABENMEM W AMA HECTPOIMX HEPARAHCTE.

L —————
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MATEMATHSECKAE QCHQEY METOLOR QOTUMSALMY

I'aeasa 1
mom;-ur-oxmumomm

1. WW;ML
A) . liyors cocromume oMcTeMN XapaK
dynxuvonex Ifx)
I EGHHNG HE OHCTEMY, BMAGHAALT X3 5TO

TPaAKUNOHKER NOOTAHOBKE nuu, ONTUNHTE MM §
&) HaWvn aGcoaprsyn wsHmmans®

AYDUKE BEXEYH:
i 6) Bumeauts Gonee "
; BGCOANTHYD MMHWMENE '€

C -nexoropos wucao, c=lGrY.
r) Hadrit ouenw cuway [@) ua X*.

.

*/ Aan onpeaeasunoy
WRaauun, Sanave
NPHHMATDNE PYYOM W3O e

L~

Vo xienmon s,
i

Yyaxael xeMcesurensnoro nepeMaNxoro,
"Bucwan mkoma", 1962,

r?ua BTCA DNOMOHTON ¥
COBOKYNHOCTS KOTOPMX 00pesyer MHOXeCTBO (&YX}. Ha X ompexeses
+ OTPAHUYGHHNE CHW3Y. CBASH J OTpEMMYeNMA, BAHO-

0 WHONGCTHE8 HEKOTOPO® NOAMHO-
EGCTBEO JOMNYCTAMMX OOCYORHMH r .X"i.

2* gynxunonsze [6x) we X*,
Hepray ¢ newvol senaush wy Oymew PECCMETPNBATE TAKES Cle-

-
3!00" noawsosecyso MEX cosepsanee

8) Halre nonno:ec!bo/\kX'tenoe, uro Iﬁ‘)‘C na/V, TAS

Axm npocroTu npeanoaurserci, wro .&* ng X© cymecTsyer
4 CAMMCTBOHHO. JT0 OTPAIRYOHRS HO RRARETrCH CYUPCTHEONHUM, TAX KeK
foxsenncyso PEIYABTHTOR fieR TPyia 0G0GuA0Ten Hy CAYUHLN NABANE~

0 M GYACM LOcclnTpnbaTh HeRAY YHARMY MRHW -
MERCHMAIAINN 0 WO6Y CnTh cHepeHn K niania

CTBEHHOCTM x"u AGXe OTCYTCTEBHA ONTUMBABHOTO a* (KO CYWeCTBYOT
i 1) )+

Y orpasuses-
“B). wnoxecrso Y={¥} w ompeasmuu na X*
'} q:lxu:::::: A(x¥) . Hazopew ero p-umg!gg“ ¥ l;:::x;::unu’
::ocuml dyuxumonan J(xy)= '[{’).f{:';l'smc;"::x an;l i

X n . =m ’
“‘uuzi:c:::::’a::::ﬁ::: wunans ¥ xq.f Fiv) = iaf(1x) -; ':@ v,
faa:xwel 2. Npeanoxaraezcs, 4ro X ua Xx ROCTBYOL.

gopens 1.1 SAOHME [OJMHOXS coze N

KYARHO DOUOHMA ¥ Mﬁ-"“‘ﬁ’ . ﬂs}ﬂﬂ ﬁ. :It;(y)ﬁmo-
: ) = inf I ya€X, Torpat I) 8 -

g ":::a:bu:::a;!ni;ox'tc U; nuou:no l‘f(‘ =fax: }F-v)a}(f:ﬂ.% ‘ i‘

HA® MUHMM 7 Jel<l+ ASPEMT TAKHE WIN ”““"'(”),.;'“yEV}

o .:o‘::,N Je)<1@@)); 8) wioxectso P(')-ljl-‘fﬂ’kf(l ; )

f:o:;p;n saKue Wi xyaune pemenus (T.0. A8 Iﬁf{’)’ [ )}, >
: 8. BugWTes W3 WepameHcrTEa [(X/+ A{Y.Y

w [&)z1€)s P .
iy 1?‘3&"'1".,?9:'-'}'4'?@? YISy e M

2. suunran 7>/ ws nopapencesals [<J+ [, noxysmu I(x)< (%)
aaV .
Teopewa 1 Aoxesaua.

. Dzewent X FABAAGTCA BOCOANTHOM MHHHMBIED
{yHROMOKAZE ’%) aa wnomsorse P=X .

X fABnAAeTCA sneueurou}v:a KOTODOM JIOCYATESTCH
OEGCTHE o
i w“umnzznfﬁﬂ";’:“mﬁ A87CH BOCOLNTHON MUHMMANLD
. B atoM cayuse M= .
Caopcyame 4. Eoar f;;fx)ﬂ;;f ' 70 i flj‘ i
TMaix: %) N A X - N y—.‘ : J J .
" ‘!‘T’t::’p.efu i.l Ppu{a i@ nan caywan X¥X, sornaM, NV, £ coxep
fi “uen::n" “;01‘5 XeX . gcan X*NM-¢, 20 [E) ecs ouenss
g’ ﬁi qne XEP ).
o :8 (“:;c:b“o: ?y. Bcan XICN , 70 CHpABEAAMBE O)EBH
SAC . .
: 1)< (&) m X .
h Lwl::;vr(vm M, N, P poerna conapgar xoTst As OTHH anaMeirt
ag X®,ecmm EeX Tawew niowentow AsaeTen X .

sazayn I ue

——
B

o 6T BWANR WY ARIAD
*/ lleneconfpaatorTh AREASHUR WHOE:LTHA Y o
.liv-l'un-!‘n tN,, B URCTROOTH, . v



10-11

" Korza maBzeso muoxeorso /'

\

Spweuamps: 1. Muoxgormo V&
Hoxexen aro. Odoana Il}
I6kI), yo e X wMal\B Caoxosarenswo, MeM, wro w tpedorsaocs
AOKAIBTE,

2. Niyors » onpegensnux umoxeors NV, P (ocu. reopewy 1.1) |
¢urypapyer orporoe Mepapsmorso. Torza weoxeorso A Gymer comep- |
X8TH PONOHMA AyumMe, ueM & , & MHoxecrso £ - xyamwe no cpas-
AeEnp c F

8. Bamucmuocrs wnoxecrs M, N , P or y womer ours mcnons-
30B8HE AAA M3WEMEHMA "pasNepos” ITHX MHOXECTB.

4. B -pyHKUMOHEAN CYRMECTBYNT M YMCAO WX OECKOHOYHO.
[locaeanée yreepxueHne OYeBHAHO, MO0 }(u_v) HHYEM HO OrpaNHYEeHO
ua X*Y u woxer Gurs 288H0 OOCYMONONNEN KOJNHYSOTBON CHNOCOOOER.

Orcons surexser garoputi 1 (MeTOX EASNOHWR [OIMHOROCTH,
OflePXARETr0 JDTHYD MAHAMGIE KN eHM

1o ): sageedcs Taxwux Bfcy), 9TOCK ynpocTwnoch pe-
meENe sajagn 2, HaXORNM MHOXUCTEA ﬁ‘ " M . Toraa M=(IM; (ono
BCOIA3 M NYCTO) ecTh MHOMECTRO, cojepxames &/ g NeOA (ecan
QRO HE MYCYO) @CTH MHONECTHO, 98REAOMO conepxaueemm{[p‘)} wn
RYYENO DEHBHMK.

Teope .2 (oyewua camgy). Nycrs }lﬁ:,} ONPOXGABLO N Ury -
HANEHO HA i'd . Cnpapeaauna ouceia cmeay un X :

1(*}3—/“5”9‘6‘?(.\'}, y)-qpf@y) mps Vy€Y  (1.1)
Am&;&mﬂ. I. Ckaagupad mepavenctsa [(x)+ plxy)=
[ﬁ)mu u-ﬁ’p-’pﬁéguax o TONYYIM MCKOMYR ONENKY.
SaMeuanma: I. Ann cxy;}zzj-fk) ononxa (I.I) npueuraeT sua
> Zsyp pex) . (1.1
2. Koruax"x]g.')ouo‘fu (1.1 )‘(::n{:uenlu w ua X*, wooXEX,
B 320N CAyYAe MOXHO MCNOAB30BATH (06 TOUHUS OUBHKM:
1) > igf Tee) ~sopee), 16)>inf R)-SgppE);
le) > ¢ J(x)—sgi}@!). I.1")
i Apyro P, » Noxezxa OusReT
(=) > @f 1) - sup pe). x.a"
floxasarexscreo (I.I"), (I.I™) BHBAOIWWHO AOKASHTERBCTBY TROPO-
“ 1‘2‘

OUBRES

- L3
¥ Ha sroM Goxee "ysxou" MHORSCTDO HAATH X yX8 NpOWS. JouoTiw.
YTO CYAEHMe OGJACTH NOWCKA DONOBMA OCOOSHHO BARHO & MATOIO
ANHAMMYOCROrO NpPOrPaMMHPOBARMR, TOR WA NDABOAMT K DisHOMy
JMOHBUOHHD NOTPECHON OMOPATHRHON BEMAYM W KOANNECTHEA BHUMS-
nernM.

10

"P'P}- gﬂﬂ.-d, lﬂop[é””,l mMN

3, BasuceMocys ousrxm (I.I) OT ¢ MOXeT OuTH MCNONbBIOBaKE

AR 86 YWORHA
L I=)> Jyp[ inf Jx.y) - syp Al u)] ; (117)
Nip# MCNONBBOBEHMK OLGHOK (1.1Y = (1.1") DpuxOAWTCA pPONSTE
sanavy }-Jup . Pewenne 270l BEJAUM NOXET ONTH TAKES WCMOABIORE-
uo aisn osckanms wwoxeczs M N ,P, s wueuno sepua
790peug 1,8, Nycrs X=X', # - accoanrhes WaKcWMEED Bajavw
- . Torpa: ) BOCOFOTHER MMHMMAND Bagaum | HAXORWICH
’1 umfcﬁzhﬂz:f?‘}qm i2) nnouorwl\/ﬂ%i -{»{-i, y€ Yl
JOREPENT TAKME WM AYuYWME PENOHMR] ) MHORGCTEBO ‘: ip L ) ¥€ Y
JORGPEET TEKNE MAM XYAWWE POHOHMA.
aaeczj- l(fl) : ; I i
qgngiﬁn?;m. 1,9, Buynrasn P& W2 HepapaHcTBal+p» 1Y
coyund wefP 12 . Orcn;a crenyer n'.I. 2. BuveTaR I,:’ la" HepaBeH-
saa-l ‘-f W YMHOXER NOAyYeHMWH pesyibrar Ha ~-I, roaywuM, 90
walV ‘,’, TeopeMa AOKABEMSE.

8 : Jan mokmsarenscrsa Teopes I.I - 1.8 cywecrsosa-
uuwe X* | & .5 - HeBEXHO, HO COOTHOTCTEYUEMS nf W Sup RoIx-

-
P

ot

HH CyWeCTBOBETD.

DpEMgp 1.1. Hakzu I-:x:n:%’:lﬂll% R 2 { 7))

Boshueu '(é- . Toueﬁb - 2, MuMWMY¥ BT0TO
supaxeHun uakdu 167K0: #=0, Cleaonbressto, cornacko reopewe I.I,

86CONDTHEA WHHUMGNE WCXORLOTO (YHKUMOHBNE HAXOAWTCH © MHORECTBE
M-I: > 7.0, ;[gv »{f . PowKD 970 HepaBEHCTRO, NOAY-
uuk Dexd B 370N YSKOM AMEN&soHe HeNTH a0cORRTENI MUHHMYM Y«
HOTPYAHO NOOHM M3 UABOOTHEX METOAOD, Oueuxs cueay (Teopeue 1.2)

8020}~ 5upp= ~{-( {4, Busuotio )~ 1100 | v.0. H&)npna-0 vecs-

M8 MAJO OTAMYSBOATCH 07 HOCOANTHOIO NHHEMYMS.

n . Halom wamuuyw '

M}l:. ﬁgm + dosdmy ~$Cos2mx —eecxcon] y)
bcsuaur@r)--cu +4Ces2my, J=1+p = -’{; , Eaf
910 pemdNMe RBNALTCH SOCOANTHOK luuluanbg' ayave I ne wmiomecyse
Pr{l:P(t)‘}(l)T , T.e. CoSlma.b0ndmy <3 | lpeoGpays 210 HSPEBOW
cepe, nonyu® -Bsintrxa /] . CAanosarcnbuo.P-‘t:h , T 8. WHO
x30730 P comneso ¢ X" . Taxuu oopasow (oM. creactmwa I)
74 - accomurrna (4 oqWHersauran) wuneaan 1(2),

*/ by Dpouuselr, K.A. CeMesasen. CHPHROUNAK 00 NATOMATIRS .
Harrarhannt, 14567 frp. THA.
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e 3. HallTw wnewMyw
=2ati2t-dac 44 ua X'-{*fl““m}- (I.4) :
JeaaeMcA pAAOM ,‘h) # no vroopewe 1.1 HEXOL#M nnouc!uM H

1) pradit, Tnldpatitosts nt, po B M fo 20 '
2) h-«t‘i&,Jbﬁf,G-G:’.},’ —’h: “{:4;‘30;0])0!8 t2)osh U

pep, -‘mla'l‘l! (zeopena 1.3).
8) pam-etata-f, Jo2ah, B 14 M; feact] Mofacfencd.

My swawu, wro amemerp wnoxecrsal={I['l; nocaegorarensuo ywens- |
@eKcsi, MOKGE MHOXSCTBO He npespaTunock B TouryF=4# . Cremosaressio, )
3Ta TOYKA W €CTh GAMHCTBONHAA AGCONNTHAA MAHMMANL Hameld aageum, | B
% . g ]

7)1 M
poi

Pre. 1.2

Pue. I.I

B).. Ha prc. 1.1 paeTca ICOMETPHYECKEA WAADCTPALNS TEOpeuH
1.I. Ha Hew HaHeCEHW KPWBuEe Ix) ..7&). ¢Wu TOYKaE .
Nioxectso £ - 3T0 COBOKYNAOCTH 2 , AJA KOTOPHX Afe)épiE) . wno-
xecrso/M=X~P n unoxecrso NV - 310 cororymmocTEX , 1A KOTO-
puxfﬁ‘j}é-}&ﬂ-’fﬂjﬁ@ Ha pwc. 1.I, B wactwoctx, sanwo, wro MCM

Ha pac. 1.2 waoGpaxes oayvsh, Korzs [=lay) - qynsusn mmyx
MepPENBHHHX .

2. TR AArQpEIME 1

Paccworpu yezgsita cxoammocrs b i) x afléc) w & x a*
NPH NPAMENEXWN SRrOPMTMA I, KOIZA@ BBARHE NOCASA0LITEABHOCTE
A&),i-tl,‘.. . 378 NOCASAOBITONEHOCTE NOPOEAUNY NMOCHGAO RS-
TONEHOCTH MICXECTR [ /) NG 3HaveRMR LyHRUMOHING TR .

12 .

|
|
.i e .L__. —.sfn - {

nocnelouumou:jgf.“d PR = @e MOHOTOHHO yOWBEOT W Orpa-

HAYeHA CHWBY, MOD OHA WMBOT npexen. EcAW 8TOT Npexea papex
omsol e mmmumx onenox, ToJ&)e]@”) Paccuorpm zeneps nocaeno-
sarexsuoors awaMerpos dlM) , A(N) unozecrs /e [IM; ; Ne (IA, nipw

4 (= =, Bea nociegosavensHOCTs MONOTONHO YOWBae? W OrpaHMyeHe
cunsytd» 0 . Busunt, OHa Taxze mueer mpepex. OTCKA3 BHTOKAET
creayps¥# npocrofl kpwrepnll cxopmMocTH:

) . Nlyers abcoapTHAR MAHMMARD =) nach. CAMHCTBEHHAN.

Eoxn d(f9)=0, ro E=limMli)= x"
g B cawoM Aene, B 3TOM cAyyae WHORECTBO, COAGpXAWEE SOCONDTHYD
Eunnumﬂ-m , CTATNBAETCA B TOYKY. CAONOBATOXBHO, 2Ta TOHYRA
"W Amagercs adcoanTHON MMEMMANLD sazauM I.
Nycrs W, (a)9~12..~ HOXOTODAA MOCABROBATENBHOCTS QyHKUMH.

Bossuow fye) » suxe 5 .é'— W),

rme (¢ - nocTOAMNNS.

Nocromurue Cs OyAeM BHGWpaTh W3 yCIOBMA

A =min | 1)~ igf 1)+ S0P |

Beauuuna A; mpeacTaBAHET COGON PaIHOCTE MOEAY LYHKUMOHBIOM
J@) w ero onemsolt cmsy. T.o. A NOKA3IWRAET, HWACKONLKO BHEWD-
ure k%) oramuserca o ONTMMANBHOTO. YCAOBMMCH HASNESTH 3Ty BONA-
ynuy -oyenKofl (nensra-ouenxofl). OUBEMZHO, YTC NMOCAGROBATOAD-
H cr‘liﬁ;} MOHOTOMHO yOWBseT, WO X4mAGH MOCKELYNMAHN CywMa

(A CONOPENT MPeANAYAYD. B T0 x¢ BpeMi, OHA OfpAMKuEHH
CHR3Y »0). 3rawur, nocaenonuenmoc:b{m} cxonwzcA. Wa onpe-
jeneMnA A; BHTERABT CIBAYDUOS YTEEPEASHWE.
" Teopews 1,5. Bean A~ 0 ; 10 }J@)—'!gﬂ@".

Toopeus 1.6. nyonX=X‘.ﬁ'G ) ;]@).ﬁ@f)uenpepungu "
P(x) orpauwueno #a X . Toras npu G Jwrieinf fbc) va X"

Yrpepxnenne TeopeMy 1.6 NPANO BMTEKEET W3 HETDEPHEBHOCTH Iz}

978 TOOpEMA MOXET OWTH NONESHE MPH OTHCKEHWH AOKANERMX Mit-
Bnuylon[ ) MBTO0M MOCASNOBATANBNNX NpHOaMzeurl. B camoM 2eae,
nycrs Gm{ W sapaus infJ(x) pessercs mpocro. Torae B cway Heppe-
DHBHOCTH My BNPABE ORWASTB, WTO NP MAIMX MMCHEHMIX C uwanuans
F CMOCTWICA MAJ0, T.8.X, ABAAGTCA XODOWNM HEUSNEHUM NpRGIAXe-
anou xan (o< Cy . Kar wapecTHO, X0poiee HuMalbHOS MprinuxcHre
ATPEST BARNYD OAS B CKOPOCTH CXOAMMOCTH. [0CIEANBATEABHO yMEHb-
was C mo 0 , wu npupew xax*,

[pOAROXGHENE KPHTEDHH TXOIUNOCTH MOFFT CiTh WCAOABIOBAHM

(1.5)

J ups pemennn sagew a, G, A, © (oM. 51, A).
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8. Mowdwxguus Tegpewn L.l

Bume OWn paccuorpeH caywafl, KOrxe K wlkuonuyw noadupe-
nach TEKaA xo0aska Afy) , YroGw 8a.a4e 2 pemszschk mpome.
HHOraa yxo0Mee opasy SGAGBATECA TAKHMM wuxm«oanun'ﬂ,y) '
KOTOpWE® ynpooTund Ou pewswn sepeun Yy Jay) . B arow caywse
200penNy I.1 yRoOHes OLOPMYNMPOEETE B CAGAYDLEM BHie:

', DycrsAmX® £ - agconoemen wunwusas sanays

Jag ¥} . Torpa: I)f AUTHA MEHMMEND 3sxeud I HaXopuec
B NHOXGCT FI= "oﬂ: 2) wsomsorso M= J‘[‘Jj
KUT TOKME WAM AYUUM® PBHOHMA; B) MNOXECTBO -{IJ-I -ﬂt'
ENT TAKHE WAR XYAMHO DEUSHMA.

Teopewa 1.1 vepwa, ecan Opars Jm=i] , raex=consi>d.

4. Meroa cityoks [0 WHONOCTBY AyMx peweuud. Aroputy 2

Teopewa I.I noSBONAGT NOCTPONTE:
aaropuzy 2 (MeTos onycka no
ADOYD TOYKY &, M3 ¥ KOHCTDYyEDYEM BONOMOrGTeABHHM LYHRUMOHEH
1&) TaKMM 00pA3OM, YLOOH STE TOUKA OHIA 610 MAHMMEABD. 'l&XOXMM
VHONECTEO TAKMX WA nyywax pewskul A, . Gepew ua aroro wmHomesrsa
TOUKY ¥ , 1O ToMy xe npuuuny crpomd JB) | uexoaww umoxscr-
N, ¥ .

Ouepunno, wroN2A2A2. .. Npepnoxoxmu, wro B pesynsrare
wioxecrso A,  supoanzocs s ToyRy. OfosHawaM ee X,

Teopewa 1.7, liyors X" - orkpuros wiosecrso, J&) Ff)- no-
NpepuBiy W auigeperunpyesu (10 dpems) na f' + Torne rouka X,
ABUKATCA CTBUMOHAPHOW Toukod gymkumousxe Ja)we X,

Lokasarensceeo. Touks Xy - wuasdanks Ja) , nosrowy ws me-
NPOPRBHOCTH ¥ AM{ASpeHuKpyouocTH X, CHOEYOT, qru.ffc«hﬂ .
TeKk xax &y - eauxoTenman Tovke A wa X , 0 ne X CIPHBSAN S~
B0 nupuwncnclﬁ“}l]é’wl(z.}ﬂw'r.a. Zét:.}- /gﬁt)ufﬂ")}. Beasyor-
BUG HONPOPEBHOCT W ARLJE[ORINHYOUC O TH Iﬁr)‘?.. &) noayysen
Iia) + Jl-0. yuwravan, wroJfad=0 , naxonuu, §T0 W fkj—ﬂ .

Teopeus AOKaTGHE.

& ). Bapen

Teopews |.B. Scau » TOMKC .2, BWUNAEIO ;,-cnm-ua((x,%fﬁ.;)—
- }s('x)» 1(.:); o TO TOURE X, SRAACTON GOcoAGTHON MrBuMAIRR Bapn- |

s 1.
§guuuugenbu'rgg. aeran »h wi ncpapau&‘.hmp-f‘r.»[ﬂ Noxyunu

121, wa X", w10 n rpeGowarics xona:are, -

BCTN YONOKMY ToOpeMB 1.f [ OlslG TOARKG 1 OTHABOHED i Je
KOYOPOR OX{OCTHOUTH TOUKM L LTINS N, SRARCTER QAT HTR RN -
WOl MREENANRe 23004 |, |

Is
[ IR
a N ¥~ * N

-

[ipaNep K MOTORY CNycHA MO MHOXGCTBY ..yYmWx peusHMd (ans
38A84M YCAOPHOTO BECTpeMywa) Oyxer pacoMorper B §4 (mpuMevsnme
4.8). [llpeMMymecTBO ITOr0 NETORA NO CPABHOHAN C TPAANGRTHHM Mo~
TOAON B TOM, YTO MOXHO NMPOW3BOZMTE PACYSTH C KPyNHEM WAPOM, He
PMCKYS NOAYUHTH XyANM® BHEYOHMA (YHKuWOHana.

. Moron 8 —¢ynxuoneas » onyuse
SMB!E'_EL‘LMJ
HeDapeNOTH

A) fyors e wnoxecrse X sanan fynxuorend/x/, orpammuennun
cunsy. fonmycruwos unoxecrso X Mg suneneno wa X npw nowomm
JyHXUMORBROB

BEm)=0, 42X, Pifx)&0,/=42, .8 (1.6)
BozsMeM A -DyHKuMOEEA B BEAe (mo [/ - cymus)
Y= V) Fe) + W) e (1.7)

3
e k@), (rg) - HEFOTODNE DYHERMR X1 Y, nonwen iz, v) > ]
llocTpouy oGoGmEHnLE iy tutnonan
Tau)= 16 \ v ) F@) < i) Sf3). (1.8)
Teopsua T,9. Nyers €N oruernayar, ¥ dwmewrosann. fns
070 %TOCHEGHA BOCOMOTHOY MANPMBIRY JyaRiFoNeRlCE wi A,
1206X0@M0 W ROCTATOYHO CYMICTROLRHNE JITEITONE TS ﬁ(f.'.d,' TAROPO, P

E)J(Qﬂ;ﬁ]@:y); 2)FEXT | dy)af v X | v p@E a0 (L0

_ _hoxg3aTenscTs0. JociazoducsTl, M2 n.! f.L'M"-“u'!""-f‘l.-r':""ﬂ:? :
2o kK + o YunTnBEA f. 4 (1.9), nnn‘-w.m‘/ll,-/,‘-a.w, ;
7% % *\ > d

PaccuoTpuM 3TO HEPABEHCTRO HA X . llax A, ;=0.{¢}¢4;5.0, T.8,
[h}>[&). Tax xax 2EX", 10 210 - adconornan wwmuans [lx)
va X* . .

HeoSxoamuocss  (wgzoa mocrpoenms). lycrs a*€X ¢ gecTHYeT .

flocTponn caeayoumy otpazou. fonaraew A=0ua A", a ua
x-X* p;:uu’nﬁy) L0 sucepou toxmm obpasou, urodudx)>m .
Torne.lr’-( ),.rtX'.a};ﬂ.f-a - no noctpoexnn, Teopeus
JOKas3sna. S : .
Noctaroynos 3axApyexse 3100 TeopeMu Npa uKoApOBaEHON §

! connazser ¢ reopewon 1 5 [ 2J.

opeua 1,10, (ousuxa cumay). dyces y quxcaposeno, &£ - uums-
| it B 9 (1.8) npw ycaogunzaﬁy})m Torpa K& ¥)- OUEHKS CHEAY

¢y umonans [(x) ua . _

-, losssarsascrso;Me X' Aifixl) (W $alkr.c.B(5, Yel) v nonvouy we
) 4 ,?(}:,_.,k[(-.). 9T0 # PPCUONANOCH ACKH38TE.

v haK W ARH BCAKOTO }9 ~@yNENMONONS, B NAUAOM C3UY4E MOXEO
BICIATT MRONSCTRE
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M~{x:p>p}, Nafx:Je1&TT}, P—{r:p‘[}. (1.10)
CBoGOAY ® B&OOPE § MOXHO WCNOABSOBATH AAR YNYWWSHMA HMEEEH
OLOHKN W ywessmenun pasuepor wxoxecrs M V. Sauerun TCHBKO, YTO
S=RY) W ANA KERAOTO ¥ COOTHETCTEYNWES £ HAXO HAXOAMTH 1O
M]awy)'xa' =4 (1.7)
e . yurguogan (I. OXHO CTPOMTE B BMAG
Ppis=fak i)  J s
MOXHO NMOKa3aTh, YTO NPH ONpeAeTNSHHHX ycaounx‘/ , Xorpa
d@sco y NORYUN oJ-onp ,Bear
B) lycrs @)= » (1,6) ozcyrorsynwr, r.e. 3anava wueer sun
Ja)=min, $@)el, j=13..,4.  (1.11)
AZR 0 POBGHNR WOKMO MCTONBIOBSTE CHEAYOWHN 3ATODNTM:
1. BepyT npoMoBoNsuNe (QYRKOMM IA& ) (1e_oGnaarensto Gonsue
HyAs) W Haxonaar adconwrHyn wmHuMeasBy) we A (waw » HeasHOM
pnae 3@, gd) osocuenmory ynkumonana
J=10)+ 3 W) 4.
2. Pemnapr comuec cHerTeNy
“i: V)-at “Mﬁv)@é‘i‘ﬁ-ﬂ ' _/'-'-“2, g (LI8)

9. W3 aTux pemenuit OTORPSDT TaKkue, KOTOPUE yAOBASTBOPANT

HOpaBORCTBAM Z .
4 WEG)>0  j=42...9. (1.14)
9T0 M BCTL GOCONDTANE MUHMMEAM Sazayn (I.11), Tax xak
BCO yCHOBMA TEOpeMH L.4 B 2TON CAYYA8 BHNOAHEHM.
Peunurs (1.13) woxno ro-paskony, HOUPKMEP, NpPK (ONOWH ypum
HEMMA §(~iy)-0ucu_xnuﬂ.i' W3 nocxeanmx ypamuenul (1,18):
WYED L) BEW=0 = j=12,.. (1.15)
W DERRTL 3Ty CHCTEMY OTHOCHRONBLO § . #3 BTMX & OtvGMpanrcs
T6, KOTOPHC YNOBNETUOPAKT OTPLEMYEHAD
W(FW Y0, j=42, . .3, (1.16)

am mexzouuss wa (1.48) Y W pureth CACTZENY OTHOCWTEARHOX .

(1.12)

o Dpuuenenuy NeTOZE - e R ELA T
K _peweHun 35884 AAHEWHOTO
[pOTPaMMVPO BEHR)

LY CUERS T IGHET upnr;guuupon:num TaRUBa

=2 qx;=min, Zac-b.<0, x-12,
HACCH « N0ETinHIRe ,

'

n"“(lolrf'

5 ',\u e

v 0. E%e) woniaviinii: X . wmurin R,
{6}'}.:&‘1 '»3'5;(1\6n':7|::3§'5-'5§f-5:.\';2“'” A1, X SUMKHYT 0 0 e
16

|

OCNRPCTRYET, H

o

IS

Nonaraen &= . Torxa cucrews (L.13) sankmevon:
. %’-( QX ~be)=0, e=42,...,m  (L.18)
4 o

42 Qil=0 i=f2,. o m.  (119)

Busepeu wa (1.18) ¢ ypasnowwd (£&n, Lam, Lwmax)n { nepousi-
HIOC Jy  TURMX, Y70 COOTHSTCT Byouul onpeaennenla,-liﬂu WS Hhe
GPaKHuX aunchuux ypasuennf (I1.18) (cooTEeTcTBYREHS We0)
UAXOAKN PemoHME xj, . oAy 320 pewsHMe HE YAOBAGTBOPHOT HOpa-
pencreaN ([,17), TO muGupaew aApyrac ypaniesul 4 nopropsaeM
TNpOUSAYPY, MOKE HE uaueufy ,» yaosaezpopanmee (1.17). Ecau
TUKHX ypaBuenull ie oxaxerc, TC GapeM ¢-1 ypapuerne (1.18) »
nOBTOpAEY NPONEAYPY, savod [ -2 ypapHeawd W ¥.j1., NOKS HEe ACH-
aew gof=0 , coxv pewesnit, yuopasrTeoproaix (\1.I7) He OKasAIOCEH,
vo cucreMmi mepasescty (1.I7) npormpopeunsa ¥ HE MOKeT 0Tl pedc
w RyoTe NPY NOMOWA YKASAHHOR NPOQEAYPM MU Hawaw pemenwe ¥
yaosnereopmuce (1.I7). Uoxaraew ® (1.19) BCo g , Ko UpRHaRAS-
samue pudpamuay ypaprammaw (I,18), paruudu RyiID  pouceu CHCTE-
My (1.19) orsockrentHe ¥ . Ecar ace no:xy"wnuuu g#U, 10
X, - wgsuwans sagaqw (1.17). Ecum wacte g<J, 10 3auMOHAGM CcU-
preercraypume v yposnoued (1.18) RpjTUMA B NOBTORIUM HPOUCKY-
py, noxe xe moxyusd Bce §>J. :

Ecth OCHOBARKE MOABIUTL, 4T0 PR TaKu¥ UROLEATPO 3o g #0
HE GYAYT OTPUUSTUMLHEMK. I CuMOM ReNS, BEpuseHLIsc ¥ ( ovhava
8T, YTO GHINIPEAREHY HANPULRON BHYLPD CUOTBOKCTRYUNREND UIpoHW-
GONMA. HO LCREACTLME ANBCNARLCTE Saa494 W OlpobmyGhag, Cyayya
HBNPESACEKMY DRYTPE OIPANANGHAR U CAUCH TOuRe, OB Oyuor (5 cu-
AY CBOCIO NOCTORKCTUA) HBNPADACE BRYTPL ¥ 2 ZOGOW Apyrol T04RY
COOTBETCTEyORe N TRUBPNLOCKOCTY (1.1?).:. 70 SHENKT, Y4¥0 B [igaynt
YuT@ YXABAHKCH NPOUCAYPR 9MCHO BEIWIME y,;ﬂuoa-:-,r GOkb4U BOSPAC

T TuTh.

Npuwep 1.4, f=2 <2y, - %, 0~ 2,40, 2, -1<0, x,~{<p, (1+2V)
Cucrens (1.18), (1.19):
~Y4,=0 ) Yy (x; ‘{)na’ 1-“,%,0’
“4%=0, Ya-1)=0, {-h+4=0 .21)
BuGepey ypamws:uﬁ'r,-!-a,'.; 1-0 . Wi pewerue Xw{ , E=1
wunersopaes (1.20). Ha nepsoro croadna s (1.21) nweew %:%+0,
vt nocaeREero croibua (1.21) Haxonud ¥y ~Yye—4 o l0pABON-
vewo w» 0 ue eunonnenn, Dswenssu ypapnesus Apyraue X-~7,5-0,
HoayuaoM o =Fhaf> . MI2A0FTEARHO, PPRERWA X ~%-0 -
TR MMM,

HO~O

7



Dpmuep 15. J[=-x-2 , X% +x40.

Cucrewa (1.18), (1.12): Y, (x, +2)=0, —f+y =0, ~f2y =0,
s ypasrenpa ¥,+2 =0 naxommu & =& . Wa-1{+y=0 nonyuaeu Y=1>7,
casporarensHo, andoe % =%, onrweansHo.

7. OHEHNE METONS JH Hanxa

Npor'paMMMpOBaHHf

Ora 38p8vY nyeman:

1-';:; &%y iﬁ @y - b &0, rt2-p1.22)
fipeanonafaerch, uto xpaxpaTnunan fopua - MOAONMTENBHO
onpezeneNEsEn,

Ecam He yunrupars orpanMuermf (1.22), 70 MuHwMyN >TOH
38R84N OUEBHNEH! qflo. Horaa aTo peweHWs YAORIETBOPHOT HEpapBN-
orseM (I1.22), 70 Nponecc OTHCKARMA NHHUNBIM HE DTOM A 38KaHYMRa-
o!cm.i YACTHOCTH, MOCNEZHEE OOCTOATEABCTEO CNPHEBEANHEC TpH
BCexX £ 0

PacoMoTPUN cHYuall HeTpPHBHANBHOIO PomeHMA. HoarMe d}-jy.
cucrewa (1,13) » (I.14) npuMes Brl: 4

Velh, Aoty ~Bi) = O ott,. n R G% 1 =0, 900(1.28)
pouBRype axech aranorwyie 3uAate ANHOWKOIO NpOrpaMMMpoRa-
WA .

lipnwep L1.6. Juf '+ faf , ~2%-2 4140, 2 120 p-1a0\1-24)

Ciereun (1.23): Wilw -2 +0)=7, Uy - 1) =0, - 1) =0,

: X,-Y +4 =0 IJ—y,Jy,..#, ’ (1.25)

Hougued £-8 # 3-0 ypebiends. Honyumu FoFaf . Hopasen-
crpad {L.70%) 270 pemasne JNOBIETBOPAYT, HO M5 NOCAZRHER AAYX
ypasnenny (1,25) upy Y, =0 cirejyer, uio Gy=Bud « 3o npotn-
popeusr yorovun & 20 . BoubMey NepLoc yEdRHOUNC '-'*{I.:“;. flo-
ayamu %,={-%, . Penor ero comwectHo ¢ cpcreol f- -0 -5,
naxoznM i:.f,xg oGP, 1'..‘:*1*?:0!9:'.79:!!:1!0.&=2;=§ ~ afnonpT-
HRH MURAMBTD. |

§2. Meres cORMEWEHRT DKCTDEMYMOP. AATOLMIM 3

flyors pane 3sgagus !
apzeun | I(‘J”xt‘bffﬂ‘t,’ y X (2' s
aanana 2 JA] = int | T+ A& | x€ X -
aupaun 3 p(.f} =3‘upp(.r) ' .IFX‘
Npennonoasd, wie Boo 2 F, CYRLCTHYNT .
Teopews 2.1, Myorr X=X". Toras ann saenok napu
yRosasTEoparEsk yoaowmm & = £; . weeen F=g=2" |
8
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38]l64Y8 KBEADATHYHOTO v

£ .

s D Sk L ) e 1)
ﬁ?ol;;nu. .{:ornaén: rgfpe;eﬂ"li.‘z uﬂ.‘-a‘u’ ‘&&f]l

.00 'fllodsff&'})‘ Y Tax Kax F*- GOCOANTHEN WHHANAGAL u{;l" . T0

NOXET OHEE TORBKO =J@Y . B cuay cywscrsosanua &K n

 Boex 3P HaReTCH TaKEA unn*"m x|, uro® =ap,

. nycui‘ . AchW cysecTByaT XOTH OM OAHE napa

(S',,)}. eakas, uro ek, , 10 B Kaxoh rouxe ¥ nueeu:
Dated; |, 2)al% .

Jgrgsateaperso. 1). lpejnonoxim nporunuoc:.tfal,-. Toras,
c an supssenun o= J08)n nonyuw
m YZO TPOTMBAPEUHT 2) Cxneausan J(a))»I6%)
M o B), TOTY M e , 7.8, &) <M . Teopews aoKe-
auna.

#e TeopeM 2.1, 2.2 BuTCKaeT GUGACTEKE! AR TOIO Wr00H Hak-
T BCE UMHWMMANN DuZeun 1, HEOOXOAWMO W AOCTATOYHO HaKTR Boe
COBMBAINANE Rapu &, %),

Hasopou zanayd | W 2 SKBARANEHTHHMM, €CAM BCE COORRETCTBYN-
EHE MWHMMOAW STHX BeAUY COBNOAGKT MEEAY COGOM.

Ho veopeuu 2.2 mwrexaers I, AR T0r0 4206 3aza4u 1 W 2

Gulll SKBWBANGUTHEMA, AOCTUTONHO CYWSOTBOBAHHA XOTR OW OMHOW
napu (%;,%; ), renoi, uro K=&,
2. ﬂycu oyuectsyer ’ ~JIHKUMORAN W XOTA OU OAHZ Naps

(%, #; ), toxan, wrod=# . Toraa andan wwnwuans sazauu & u
wokcuuans sagaym S ecth MumMMaxe sapedw 1 u HeoGopot, nodan
MAHAMANE G6AG4M 1 GOTH MAHHMENE 38GYR 2 ¥ MBKOMMAXS 387 NH 8.
g zmi !(:)aa. v0  infXe) = inf I(x).
2. Ecau Z«#& , vo ouenka cruay (I.1) » §I coBnaassr ¢ 204~
xo#l wwaued rpamen yuxyworanaJ(x).
W3 caepcrenn 1 §2 murexaer ciexyvaui gzrgpite 8 WATRR
ENSHPT BK 03). Be Hexoropuli orpanyentull fyHKLNO-
Hudl ) . Pemaew 3amavy t)owi, ONPEASIAEM MHEWMAAD
-fi‘mf' Wo yorosun fup HAXOANY &= Ry(®) . [pupesaEBaor
-
W 43 NOXYYBHWOO ypasHeamA HBXOX

( (2.1)

¥,
i ¥ . 9TH KOpEW onpepe~
ARDT MWHRMAAL BAAGN I: b.qrm-ﬂu).
TaKuM 0GDEASOM, JAAANE NOAYUEHME SOCOIRTRON MWHWMBAN CBO-

| ARTCH K BaA8YE ONPOASNSHWA XOTR OM OAHOI'0 HOPHR JDaBHOHHA COR~

wde

uEmGHN® 3KcTpesyMor (2.1). Cymect?BORLEME W TPYAHOUTH OTHCKAHRA
kopre¥ ypsrueuws (2.1) RABMCHY DY TOP0, HACRONLKO YR&UHO BEOpEH
‘ J 15
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B ~JyHIOIROHAN W NOCTATOSHY® AW CTeleHs "CBoGORN" JlaeT B ero
negopmatnn Y .

MoxuepkHeM, 9T0 B OTARYHE OT OCHYHOTO verda OTHCKANEA MWH-
anwyMa (YHRIAE ROHEYHOTO YHCJa NMEPEMEHHHX, B ROTODOM OepyTes
YaoTHHE NPOA3BONHNE, NPAPABHABAUTCAE HYAD W W3 noayyensoll cmcre-
MY HAXONATCA CTAIMOHAPHHE TOYKM, B JBHHOM METOIE MH HEXOJMM He
OPOCTO TOYRH, TONOBDHTENBHEE HA JOKAARHER BRCTDEMyM WAR TOURK
neperefa , 8 G0CQANTHHE MANMMANH. T.e. CYMECTBOBAHEE DEWEHRS
¥ YPEBHEHWA COBMEMEHRHX BKCTPEMyMOB ABLIETCA NOCTATOHMM yCAO-
BieM a600ADTHOO MwsmyMa y dymmumonana J(&) . To sonpocam cy-
MECTROBAHRA DEWEHHA B MATENATHKE DOAYYEHH SHAYATENbHHE DC3yAb-
raty ¥ ypassenue (2,1) He TONLKO yOTAHABAMBIET CBA3G MEARY NBy-
M PA3JMSHEMYE NPOCAEMAaME, HO W OTRPUBACT ONPENEfeHHHE BOIMOX-
HOTTW B DEMCHMN 3A1aY ONTEME3diMM. OTMETHM Takme, YTO ypasHeHMe
(2.1) ue Tpedyer, 4T00M JWHKNROHAN Jua Henpepaped w andjcpenis-
pyem, T.e. DHO MMEeT TOpayic OoAee aMpoRyD OCJACTE HPHMEHEimd.

FoAn MAHMMAIN HE BHDEREWTCH ABHO, TO YPAaBHeHMsS COsMCeHRA
SRCTPEMYMOB MOXHO SHIRCATH HEABHO, B BEIS CHCTEMH

Yi(xy) =0, %@>v)=0, (2.1")

vne fyseume ¥, ¥, noayuens #s yerosuh lff](.r v, %p Al ).
lipnwep 2,1, Haittw wmwmmvans dywrim:

Je2xlsx?-2x+4 , —oo X402, A

TipemesnM suropuri 3. BoabMem ﬁ--jw"k. Tornad={+p=82%

¥ ((1-9)x*+ 1 , Odoanawmm X=W w nopctasmm & o : J=IWis{-Y)wef

fiafnew swuma™ 5Tl gynmmn: f ~dw@- Y} W=E'e{(x-1) , & sarem

warcHMyM: ARE)=-uxt+ 2X o Bh=dyx+2=0 + L=Yy . lpwpanuusaew
excfpemﬁ:m fmmnﬁ' f?!;} ' #(v-ﬂ-#gty PP g2 )]

3o ypauieune BweeT eIWHCTBeHHul KopeHkh:§ =2. CreromaTerbio,

Etymts
§3. Sgmevanme o J -$ynxamonare

- A=) =[0x)-{] Iix), (2.1)
O 1&}-1(3)’(1) . 2ra fopMa 0COCWEHHOTO dYHKIMOHAJA OKAIRBR-
aTca B pAne cAyvaep Sojee yUOoORoM, TAR KaK MomBOJAeT UaACHpATHh
rarofl wromnress x [(x) , woropu#t yopoeTma O dymimmoNAn Ja)
NleperdcA HeXOTOpHE B3 DESYABTATOR U0 A -jyHmimosatry na KaHuu
caysaft, noxyuem, sto xorna X=X" n maflnena sdcomvruan smuewns

X  samawn 2. ?’](‘)pgd!#)’(&)'

20

A). Ecam B3ATH

(2.2)

T0:
1 mxocrnol‘l'{l:}ba-’,'%onepln AGCOMDTHYD MAHIMINE
qagadm I;

2) -ioxecnoﬂ-{ﬂ!-l*l‘]‘ld,xﬂ CONEP®AT Takme Wi¥ AyITAE
pemenna sazasw I, T.e. naj‘/ Ix)e1®)

o s oy TR T e o

Bce orm yrsepxnenus caenyor ®a (3.I) n reopems I.I.
Ounenra crmay . (reopema 1.3) c yuerom (3.I) mpmumeaer »an:
I&)>i 7"{”‘”{' (3.3)
Yeaoeme exBEBaneHTHocTR nAamaw [ v 2 (Teopess 2.1) B JMAHHOM
cayuae raxosc (X=X2&w £ |, waliqéunue coovmercTemso wa pewe-

wmn aanen Qf k) , [%a)-1&)] noammu cosmanats .

Ao 3 (nero,u%:nueqem BXOTPEMYMOB) TEDBHOCWTF HE
naunu® caysaf dea mamerexwd.

E). OAMAKQ ANA NSMROTN CAVTAR WOTHC HANYURTE # D HORKE
peansraron, Oyers wa XY onpasenes dymmwonss Y/ 044 .

Hacosem ero & ~(wprrironasoy. HooTpomw dysnisong:

. Japy) = i"l}’{z‘,ﬂ) .
. NyoruX=X" | & - afccumass VERAWATL 0N O
%'é ), 2€X | rne TelEida) .
Torga: 1) mmoxecTeo b- x:J<}¢¥}conensar raxne win x7iuge pune-
uny aansyn 1 (1.2, B8 [g},[ ) ‘

2) mo:ecuoN’-,a'rO’ ;&conemn TAKNE WAN NYNENR [EWEARN

aanagn I (r.e. ws A J@)g[(®

3) a0COMMTHAA MAHEMANL HAXONKTOA B MHORACTH MsX‘ﬁ. THE

ﬁr' 237748 " ; - F
P 7 . I, Ua nepanencrs Iy>F , 0<3<F wmeen I»f4

{ , r.e.t2] . 2. 43 nepamencrsfa2ly ,g>8>¥ uomaen‘;
]g’? ’ h‘l. 1‘.0.1‘{ . 3, Tax zaxX=/ lfﬁ»«o. pr-X—ﬁ,

¢+ Teopema goxasawa.

Teopema 3,2, llyor, supbo . CnpapensMBa OHGHRS CHE3Y
1:))# na X . (3.4)
veyY

llyers .?pl(z,y)m npi Torna PepHa OUEHKH
Jix)> sp(sipy). A4
&2 . 1. Tpx Aumux yoaosmax ws[I»[F  weeen
2% w 3{,{?( . 2, MaRCHMWIEPYA 3Ty OLEHRY 10 ¥ , NOJSYSEM
suparekne (3.4)%, .
[pamep 3.1. Hafltm oueHry crusy b dyHiukoHaqe.
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ouan ;w;: %(4.2) Toraa nomwmo n, I-4 nosgyuaen 5 "\ S
. n - OUEHKA CilHy, f -
| i ¥ fobx) v X* [ cren '
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Pre, 1.5

Prc. 1.4
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Hoanvenm 3-(:—1@((3-’.)‘. vie Ly, ~ VEEOTODON NONYCTHMAS TOUKE,

Wasoxecreo COrAACHO Teopeme 1.1 0TAGAMTCH HepaseHCTBOM Mefedof 5
1. e fr-(m- - EL 3r0 BHYTP2HHOOTE ¥pyra (pac. 1.5). flyers
MEHTE 8TON0 ¥YTy COBNBAAGY ¢ Toukol A, Torus uuoxsciun A nejie
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$TOTO TODEENeHH, Mii CYLBM COYCKATHEOM PO 310N Kpreol, noka miuo-
zecrro N ne mupanwren rOVKY. AT BEanmoMLe? B Tat#e B, B Ko-
TOpOft KaCETETIHAT ¥ nonyeTHMON rpERol paxacneds pon yraow -45°
(00 newrp okpymuocTm cmenen o1 o, ¥ v -1, -1, 7.2, noj +45°
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#J. (5.2)
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Toopema serxo moxaaupsercs wa dase Teopemn 5,1, m,-o,;]
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ROCTATOYHO NPOCTH M HE NPHBORATCH. lpennonaraerca, 4ro YKasag-
mle or HNYOHWA BHNOMHEHN BO BeeM odaacTe olipayene’nn fynmimnit:
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¢ t - () 2 ' 2)e(x¥=0 uy K . . .
» 24'1':} ‘&t y 20 Ovw /M l‘x 0“?‘{}' Ia)’e’ae‘ f Leopema 1.1, llyorn &L(nY) opmp, o —IYBAUHOHSN W cywecTayer
L 25./*.1-“5/‘,23?-4;“1,:, my.ﬂ:{.r,,, z:y} ‘}mp):gg.‘r e X’. i 1orm wrocw O OnoAUTHOY MHRIMAALD dyHIIMORAR
: ) . ; S . 3 Itz) na X* socrarowmo CYRBOTHOUAHNS O.(X Y) +TAROTC, 410:
¥ 26.]=(x/~¢ u"-l-thg‘. r,-ru.ﬂ-{-fd Z=y§  [(A0)=f>{ . 1) E ) onf[Ix)texs]  xve 2, i 2) T ¥¢ A’
¥ 27.]‘-’#’f,"”dll'”‘(-“?:-‘.‘(i'rn.er{l’l 3 1%"4!"2},](“'{)86“2,I ! !‘_Q’ﬁfﬂ!{’"‘ T80, Tan Kk .f',;fK JTC (x(I,?f):O ¥ JI’E;)R‘?}’![I(x}}
ra(ny)] = L'l'fi Ttx) dlxy)=nf I(x), weo w tpecosancas, nOK43aTE,
¥ 26, Cpenw uesowncaonmux peienul > f walivn rarce, KOTOp0E " L K . pioas e vo K= {xw Jryp
ACATABAAET MUHUMYM JyHITINORARY ¢ gt O XHO NOCYINNTE HOQGOPOT. ( fipeneaus mowecrso K= (x,v: <fryg
) ) [.—.(,'.-.;z;l, -SX _‘_-SQ . ot reX yeY}. Mkinev X,ep'l. K. .iorna ¥ oyner niisvsy ] o)
Y¥asghne, B - i ma Xy eean E7el,.
CMOTpeTH nagi;c::;;:d:: A'U":'"?:ia‘:l‘:&o u:;nme e ‘ g ety eavanen o ~dymeiwonin a7 1}‘1”'}:’[‘ o
; i veoTse O<. . nEM, 1o : ! ' RO 7 A .
. . ne 2 ] siipe e ganand 10 norol ure ofye0 na ) QT Vye Y,
N-GLI ”:':5345}. Bimennen awanenws | ipn T =02,54,34 0 swow- ’. it Byt oyie0 wa A mon veeY B L
“ e ! " nn Peate teenry) ; CHT A engTHNG VENENILT L, YywimHeHAana
50 | -
i
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Lighliee) + A8y

Jix) wa X' , mocrarovHO OyWeGTROBAHWA dl;.

l)"‘w)"ﬂﬂlkh‘ﬁ‘:m e y6d | 1) &€

TEKOrO, YTO!
I.I)

,NT0 W TPeOOBANOCH AOoKA%ATh. ECaR ¥ K Jux-
chposaTs, To SaBRCNMOCTE ¢ OT y MOXeT OWTh MCHOAB3OBAHA, B
Y4CTHOCTH, RAA BuNOJHeHWA yciosus FEX® .

Toopewa 1.3, d~« -{yHIIHOMATH CYSECTBYRT M WHCAO X OBCKO-
HEYHO.

Jsopens L.4. Ecaw » (L.I) £ € X", 10 noayusem oueHKy CHR3Y
penumiy fymamonana Jw) wa X" : K&y «l6) npu ey .

Cuenka oxenyer ¥3 w(myle® na X* npa VYEY n nprssne
pacunperns® , ndo K&K . Sapmcamocrs J or y Moxer OuTh WCNCAB-
30BAIA Ui YAYYLEHWS OUEHKW, 3 YACTHOCTR, MOXHO BIATE d=dfx) .
forua ua reopem 1.2, 1.3 BuTexeswT CABLCTBHA: .

Caezctag L. Myors ig)=0 ua X* u cymecrnyer 3*€X*. Jan
1Oro qTO0H saeneRT %  OnA OcOARTHON MEHEMAIRD dyHKkiMonaRa [(x)
ne X* , HEOOXOmEMO M ROOTATONHO cywecTsomaiue <) Teroro, ure:
¥ J@)=inilli=) ed(x)] , x€X, ) &CK" . (1.1

Czezorege 2. Pomu X, pacd ro%]s I

NoCROABKY o ~-(YHROMOHAN ABAAETCA YACTHEM DayyaeM g- dyHE-
ukoHana, to Teopeva 1,1 ra. I cnpaseiidsa M b BTOM Cayuae.

JJycre & - a0COMOTHAS MAHMMARE 3agauM 2:
wﬂﬁﬂ«l(‘)! ve &€ .l}oua: I) 80COAWTHAA MAHEMATE 3anadM 1
Haxonures » muosecrse /M= f] *, rae Mefx:aa¥®} ; 2) muosecrso
N %=ANX* . rie N{=J+la1+1}, conepent taxme waw ayumme pewe-
uns, v.e. ia NV [@)aj@), 3) wioxeorso P PX*, rze P-la:wed),
CONEPRRT TARME WA XYNWUES PELeHus (-r.e. sa P lix)e @)
* AHAMOTWYHO MOMHO CODMYJANpOEaTH MMM aToro cayuam Teopewmy I.1.

Tax xax waoxecrso X* munesemo npw nomomn pasencrsa df)<0 , 1o
ms reopemy 1.0 puTeRAaDT caemeTERA:

Gaeactsge 3. Eoxx 4@)>0 , 1o XsP .

Caemctaug ¢. Eoan dif)<p, ok’ M.

Caesicrsge 5. Eoen a@)=0, Tod€ X*.

Ha reopes 1.2-1.4 ® crencreEa 1 noayszem LiUQDETM
 ‘pandvenHni cHRAY hyuxumonar <(x,y) , owpenenesHsf HA

bepem
)

®/ Nprsisn PACUMMPERMA TASCHT: JaJ0E PACANpEHME WHOSECTBE, HA KO-
TOPOM WRVT MRHPMYM JYHEIRORUIA, MOZET TONRKO YMONGUWTE BRal-
INEL MAMRMY 48 rH]

32

Cem

ax xax 8EXY, 1o A(8,¥)<0 ul -YN\N\N\}-

1

J

(

i

[

-~

-

i nejopuupyer Fysxinm
[ (pue. 2.1). Boxw o -dyHiinonen “topommi", To‘g
| Boxw ko tomy xa Fanr , To ME NonyuEs Menieans 44

Haxouum wunpmart £-X0() saguau 23 (nf{{+d) , acX L Baw e il
HoM Bige {(,4)=0 . Pouaes cosuecrily CneTuey (YRauthan Lot
wun - & -QyHKIAoHanR) ¢ §(Ry)a=g-, <(%,y)=0.

Toraa KOMNOHENTA X  KOpPHA 310l Cueremu u SyAed adCoArtilul
MrHBaILD sagawn 1: nfl) , xX€X

Aarqoir 4 ( Dgueie HVICM QCAOCRS & diUEMHIUA N m'x ey
crpasmsenuuf oEuay Jymwiwouan & , onperescunud e X (o XnY)
Pempen aumauy 2: inf([+a) «€X . Bcau ZEX®, To vu HONYHA e WHARK-
vans sanasm 1. Bemr ZEX* | 1o nonyseow oneny cunsy J@&)a J{&7)
pomwusnn gyurunonase J@®) wa X* o smuczecvia M, N, P .

. 1. Beaw sonycremoe noumbogeetyy X° busoicd. g
nomous Jynxanonanos Fi(a)e0 | & ~Jyukimonan wowo koari b suge
&=A@)fiR) (no { - cyswa), 1ue Afe) - nexoropue Jyneise X

2. LCAW JONYCTMNOE NOJAMUCKECTHO SEAGABHO G HOMOAR LEp-
peicty BN, o -§yiGIoREA MORHY KoENTD B bl
o W) [ )+ 1B 1]

vae W) - nekcropse dyHiiAr X, AMOU b BRI

dol&lp
rae B @30 & sunCAHEHO S'cmm‘ﬁ:, ‘(«J,(I)O;,(a)-ﬂ wa X* . "
i u‘cﬂ, mionres o ~Jynkusonan 4 ssewent €X' rakme, wiv
JE)=ind[lR) sa(2] | x€X | Torna aeool saemonr x€X* w yuosaer-

POPRAR JORORED o dmiti[ I )], 2EX (1.1%

eQTh LICOMUTHAA MMHWMarh {yiktionata JE) Ha W AWOEH a0COANT-
uas wanmans dywanonana J& wa X yiowsersopaer yeaowwo (1.1%) .
lipAvoe yTEEpEIEHNE HONOCPERCTHRHND BHTEKBET W3 pien TemA 1,

lloxaxem ofpatioe yTaeimasuue, Tax Kuk adcoawrian munmeais L€ X°,.

T.e, d(&y)ul, 10
g [(@) = g 160 = Jae) < 3) = (i N(2) +4 (),
YTO B TPeGoRENOCE NOA3ETH.

Tax#m O0pABOM, BCAR CYUECTH, 8T XOTA OH VAWK JHAEMOHT, yAuB
aersoprogull (1.1), 10 # Boe OrrasbHue MUINMWLIK Sawiaus I OGR3&-
TEABHO @My YNOBJeTHOPHLT.

lloRCHEM M@K BBEAGHWA o ~[YHITIHOHUNE CAEAYKEHM [DAMBLOM.
liyers Heroropas dymwuma M) onpeyesens wa orpesxe {a,B) | Io-
LyCTHMEMY ATA Hee sRRADTCH ieave anavenns NE€[,B] | Haw wanra
o vpneMym, Jiodaniia o ~PyEKNNCHAND HE MeHAST BHAYGHMA }(u] , Ho
{®) B npovesyrxax mexny aTEME IHAYEHHAMA
;p).i(:nymw

ayw 1.
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Prc. 2.1

dameTiM, 9TO K [eleHHD 3anay MeToioM o -PYHKUNOHAZNA MOWHO
ONXONLATE DA3MNTHO! @) MOXHO B3ATH B KaveoTBe o ~JyHKIWOHATA
HIBECTRYD GYHKIAD o(X) | O) MOXHO CURTATS d(x) nemssectsofl
gyuxumefl, ROTOPYD CAGIYET HCKATE COBMECTHO © MEuENRtSN; B) MOXHO
paaTs d(x,y) , rae o -AapecTHAA JyHEIL:, 8 yey(k) - HeR3IBOCT-
pes QyHKINA X, g WCRATH €8 COBMECTHO C MHHMMATIRD.

06paTHMCA K fpWmMepas. B XayecTe NpHMEPOB BIATH HEAHAARTH-
q60REe JYHKIWOHATH, DBEEHNO KOTODHX JDYTHMA METOfasit 3aTPyRHEHO.

Haftrn Mty dyHKINOHAAA

[ sledtrt Sin'x - Sink Corx +Sin'x Cos'z wa X 1&:-*17?

izl + P Rinndosx) (Bitz ¥0oitx)  negsldn,.. ) 1-2)
JsBecTHHE METOJH ANeCh TPYAHO HDHMEHHTH, MO0 (YHNIEOHAA 3ANaH
na NHCRpSTHOM MioxecTse. [loWTH @MHCTBEHHOE, WTO MORET OBTH
NPeRIOREHO CYWECTBYDUWMA TEOPRAME, - BTO tipoctoft nepedop xEX*.
Yo umCA0 DAEMCHTOB MHOMECTDE X* Gecmowesno, a moToMy nepedop
MORET ORASATHCHA OBCCMHONSHHEM,

PemmM 5TOT NpHMEp NPALAATAEMUM MSTONOM. BOIBMEM af) 5 pw-
4 hsa il T? Sindx Cosx
W5z +1)+37  [Sinx - Cosa)(sin'x4Cos"x) :
HerpymHo WaeTH, YTO OpM Takow snamuM ofr) :d(x)=0 na X i
%60 upR :x-}:n neftt2 ,..., Sin2z=sinmne0. Coctasm oGodmeniul

ByRKOROHEN J,Id.h'"‘fx“ "f'_ in-Pin'x Cosx +Sin'e S
lr?oxzdsu' [Sinx -Cosz) (m“!&';%g '
B srom fyHxumoHase X YHE HONPEPHEHO M -co<X<oo (mo:ecrsox ).

Enaronaps yodaske dfx) oToT JYHKIMOAGT MORHO NPRBECTR K MPOCTO-
vT BT , 3

| R

TSI SN ($intx-Cos’x)({-JinX Cosx) Sinx [ 0f 3
J Wt )+ 51 [Sintx-Cos'x) (Sin'X - $inx Cosx+Cos’t) -(4 H220X ‘;L”

Tonyyannul |YHKINOHAA [1ECAOXEH, B CRAY HENPEPHBHOCTA I ero
AOCOMDIERA MEHRMYN 083 TIoIa MOXHO HAfTH, NPHMERAB OOHYHNE MeTO-
AM TAOPRRE DROTOSAyMOS (YIUIAN CIICTO NepeMenHoro. S.iech fs-! "

% :

F€X npw fi=-1 , ]=-{425 . Cxegonatensio, eT0 ACCOANTHUR MEMEMYN

(§ TPUTOM @AWHCTBOHHWR) W WOXOIHOPO QIYMKUHOHARE (1.2.)
AHAIODPNYHO HEXONAT MEHEMYM Apyrorc dyHwixoHansa {uo x ):

[ = Cosip foas 2z cosdy-200sx asboorixew)s§-a1€* X={a=isni n=0,11..)
Sxecs ¥ BANAHO, & HKCKDETHO. SEARIMMOA 1--}:&1): ind, wocae
4ero ofoome dynrauonen Mf+d NoXHO TPEOCPAIOBATE K MPOCTONY
By Je- infx, AdcomorHEA Muimais sanauy 2: =0 ., One BXo-
jwr » monyorumoe meoxeorso X* npu A=0 , & notomy ABaAeTCA W
a6oooTHON MEMHMANED Sauauw I.

MOXOT MOKABATHCH, YTO B CAYYAE OPPAHWYCHHOCTE LOMYCTHMOrO

| AMOKPSTHOTO MHOXGOTEE B SATSYAX, MONOOHUX NPEXHIyWeMYy DpUMDY,

NpUMBHMM METON MHMoENTeaed Jarpansa [7] . llokamem, 4TO 9TO HE TAK.
[punep 1,3, HelTa sundmym
’ laod-3at+da s X'={ne0, 23}, (1.8)
Cocrasasem gynkuun ferpauza fezd-3ikfeda4) +hfa-y, :
rae )‘.A, ~ HEONpASNeHHHE MioXHTENH Jarpaxxs. Buyucasem I1-v mpo-
WBBOMHYD Pludat-6x+24 4,4+ A .
Noxcrasusn onga Xs0, xo8 u ppapasuwsas F @)=0 , F8)=0 | no-
AYYAEM OWCTEMY, N3 KOTOpoll HAXOIHM A i A. . Bropas npoRsBoNHAL
Pebx-6. lpan xe0 F10)e-b<), npexe3 §1>0. Caemosarensuo, 2«0
8CTH TOYKA MaKCEMywa, 8 =3 - TouKa MEAR . Nponepsaen,
noncrasnad x=0 ,xe3 » (1.3), naxonnum)-rfw-b . My D,
NT0 MCTOR Jarpansa fen Apavo_PpOTUBONOKORHLE PESYNBTUTH: HA TOY-
Ky MaxomMyma, @ Ha TOYKY MAKCHVYMA - KAK HE TOYRY MdHuMyma. 3Xech
HApYWeHO ONHO W3 FCAOBMR HPHMEHMMOCTA METOL& JArpaHRa - “MCHO
ypapHenu? cpa3n GoJblle YHCAR HE3aBRCHMHX ue_peummux.' JT07 UpENED
floRasuBaeT, Y10 AAR MerTosa Jlarpaniza aTo HapPYUWeHHe HElONyCTHMO.
Pewsm 2TOT NpEMED DPEIAAIESMUM METOZOM. DBosiuew elf) B pane
a=a(x-8)(}-).
Torga

Jeledmx®-32 420 x(x-3)(3-x), 2'ebyuel, &=0€X" JY=i3>0.
Taxme oGpasom, corsacso cxenctrmn I Sef - adcomoTvan wummMass

dyurimeoraza (1.8). Boe ero mokususser, 4to ok -pyHKiMOHEN MMeRT
donee WAPOKOR NpPHMEHEHW2, UM VATORN MucsATensM Narpanxa.

W. Hafiru wmsuvym curer :

, [= 'ﬁ;‘ B&ﬂbld")‘t ™ X:k-”'::‘:mu,...,lﬂ}. {1.4)
dnece ep. WHTErpHpoLBHIUA Jutkperen. lIpamolt tepedop saTpyasen
Bodarox TeM, uro Warerpan ([.4) ne supaxaercs qepes sxemeHTAp-

HEe fYRINIMH A IIA HEro Me COCTA!JIeHH TACKWIN,
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Fynrm #ckati o -dy iwonas B AMXe o 10%inf0h . Ha X*
R0, Anwen ;;:1.4.];(&(,1-m")di-w-'mlo&x, (1.5)

To= bintgn - 407 10-%cos10%=0, ® = FEX" vpm K=250,
J'r- ?}E +Sinfl'a .

Tar wax §0%x<fés , 100°>0 B erom miTepnase, T.e. KOPERE eMH-
cTRendsll M A = 250 - Tours AGCOANTHOTO MWAUMYME.

AHANOIATNG HAXUAHT MAHAMYM HPYTOrQ MHTErpAtR, HR BlpARAmIe-
TOCH 2R3 IAEMOHTAPEEE | YHRUKA,

Ia‘ ["{n“‘)‘la."/;]dt "a X'-{Q'W"&"n: n'a.‘.---.‘r" ”’}1[.6’

aneck  d = {07 8sind0 Fa; ARe1000,

Dpsyep 1,4, Halttn wwiavyM anTerpara

I‘ﬁ (Qgg.!qgal)df e X"{ﬁ'(o"'h-n'aﬂ,ﬂ,..}, {1.7)
3necs n.{r,'zpe'ma popuETerpansuns JYHIIAR., HNTATDAR OT Hee Takxe

He BHpPAXOETCA Wepe3 sreMenTaHke dYHEIAN. :
Hoawen o =40 $in*l0*5a, Jo1H, Torie Jy =latedlaw

" fx:(' scnat+40a)dt + 2.0 "I sin2: 10!#6 -
=~ &sin7o sinfa + 2052 + {015in210'a . (1.8)

37a npomasoumas me cywectsyer npa a=0€X" . lpr@»0,3>0; npa
a<,7<0 (nan J>0 upa Va#0 ), Caenomatensuo, A=0 ects
AGCONNTRAY MAHAMATSE, .

L) PaccMorpi osynafl, ROIMA onTRMasbHOTO X° KA X" ue cygect-
BYET, KO CYMACTEYET HOCAMIOBETOABHOCTE {Xn}e X* ned2. taxan,
sro lim [@n)=m. Tegan 0OCIONOBATAARHOCTE HAIKBAETCR MEHAMMIBDYE-
mell Jor. §5 ra. 1),

AHGIOMHIAO 0. A MOSHO MOKA3ATH, 970 CHPARSJARSO 0COGUEBHNE
canrersra I ua naHHR? cxyund, "

Caegorene L. Mycrs dft)e0 toasro na X\ Jn toro wrodm do-
caepoparesiocts {2y e X" iura vmumesnpyouen, neotxonmmo B zoota-
Touro cymerTuonAMZe ynrumonasa «(&) raroro, wto

Lim[l(as)sdlan)=inf[I@)se(@)], x€X ~ (1.9)

JIOCTATOUHOA 3ARNKMENNE STOFO CJALNCTHAA COBNARAST © semMol
s[2] , a J@)- c dywxunonnton L , mmenennum vem xa,

VosHO oiotmnTh 3AMedAnAe 3 m..A B RA aror oxyuaft: ecam
MMRRTEA oy ~dMIRORAS W XOTH O8 ONHA NOCAJOT MTRTRHOCTS §lalcx:
yromaetiopaman (1,9), To awdas nocaegomarenswocts {xajeX® .
yrnornerropamuan ([.%), eoTe MMHEMHIRDYOWER W,HAcdopor, apjad
MRHIMASHPYEGAT 10018 I0DATEARIOCTS JAOBAETROPART yoaoswn (1,9),

36

2. o -quuELEoHLL B ONioBYN_DROSTANCTRE.

Mpemesiuv Tecpery 1.2 # 2:piavie ollcnvinanag, onscuadesol B

GanaxoBoM MpUCTPARCTSR ypasHemaes
: =f(z.u) |, tistély, X(t)=2, , X(t)=%, (1.10)

rie X,§(xU)= ancMeRTH mOAMNL JN 10X HOPMRJIO RS HIEX NPOSTPAKE P
x.gx.ooonarc‘mormo. npwian XFX.,“R:,U’T‘ NTPRIOK HCAOROA ocom,

Hazonem THMEM _YIIDEANEHREN RAMPDANTO OFPARKIEHIST (YHK-
s (B cmuesde [1] |, orp. 85) co mndepune M€, rne U/ - miowerr
HO B TNPORABONBHOM TolloNoruierkoM fnpocTpatinTee, B uacrsocra, U
MORAT OHTE MOTDHUEORWW, 2AMMHYTUM 3 Crpanwussxsm, Byxew npejanora- .
TATh, 4T0 AR Beskoro ynpemaedns U(E)  ypassedme (1,10)mweer
enwgcreenkoe pesenne X(t) ocx€X, uowrw s scen £E[Mt,4] | e
X(t) - wonpepupnes, nowtw mewny FAplepeEIApyeMAS Ha [tts] Qymmins,

Onepatop }{:,u) onpeneacH wa Upamom mpomanenenss Xx{/ |
JHeUpCpuReR W OrpanmieR, Tpamwiie yeansua fnts, X(t)=; , x(4)=2x,
apnany,

Crapurca saaaua:  HAMP TR0 Lo TaMg FUPHHROR S U(() -
NOPEROIAMEE CHCTAMY B3 SWIAAICTY BAUAIRIOF) COeTMHRe | PAIAHHLS
ROHAYHOR COCTORHRE, TICOK JFHELNCIIG

Te [2 1o 119 r
T= [ )t (L.11)

NOHWMAN HANMEHLEES Sitnusiwa,

CoRoryMHOCTS mamepavus Fyvwsnt w{t) svonuavan Vo3 eopexyn-
HOCTH HENPEPHBHNX, HMouts wowmpy misfdepmmiapyenay wa (64 | gyme
vult x(¢) odoaunamm D . Corosymmects uapa(® X7 arivanevmey nepa-
URCACEHUMR CBOMOTRAMN & NC(TH ECYMY §i0n e «jemier ypanueiys
(1.10), hasomem gouyormmus a advnonanw & . Diengmio, nyo 2ePeV

fiyers  Y=Y002) _ gacororud cnmsngos nnpepinaull, Avpieper-
unpyemsR Fyimimonan, otiprresenuf wn X7 | Hisouem pro L PARTE-
DHCTRIOCREM (YHXUMOHANOM, ByieM wowark o -JyiumoNay B sane

o= [Mofd . ffxu)]de (1.12)
3iteck t-g = BBCTHAA Opahshojuan Ipeme ¥ no X, SRsnkmancs am
HeltHum fYRmINOHATOM, ® — SHOT OMTOAMINN . Ovennnno, iTo Tpado-
BAHWE ONpenefeHnn o —pyHRIMORAAR DiiONIRRO,
. Cocrannad obofmennnh fywxiaonan [=J+d  w yuwrunan, aro
P Vpok + 4, , NOIYIAM 4 )
Juf f.mg ;[!, x(t)] + [ (h-t-Yo)db = Y- 4.4 f B8df(1.15)
rae Bef-¥%-%hef . Tar max Wioweotnn §  ormmaneich ot vilo%ecTRy
DV romsro Tew, uro maps x,u(t) FAOBASTUOPHKT HMOSTA BOALY
(I.10), 70 npw samamms & -dywiirosana B dopme (1.12) corasero
Teopeme 1.2 moxonuym aamawy | - oTHOKAHRE wirmeyva (1.I1) na @ -
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MOXHO 3aMeANT: sanaved 2 - oruckauwe smpmuvyme (1.I3) ma doaee

mwpokrom mmoxscrse DxV | wa xotopow x¥), k() yxe re ceasanm

ypasxenuem (1,I10), Wrak, mwesu "

Tk ¢, iy | Bltx WL, (1.14)

« Boxw dynmna G(f) *, noaywennas us pememas sa-
raxoss, yro & , TO OH4 COBURLAST ¢

0 (yuruned, MOTYNOHHOR W3 DEWEHMA SANAYR 4 /" tdt

worlr /8t ',:af/.:'l:s’“‘- a4y,

M. lipenmonoxum nporusioe: SWY) ¢ (nfdMus nox-
MHOXBOTHE otpoas{xa. ‘.; l‘)" ¢ JHe pa;::;d #yan, Torna Ha eToM
nomaoxeorse B(U*)8(&), 8. > )dt , & 970 npoTmBO-
peuny ToMy, uro 4*(¢) nocrasnady m RHTErpaNy ]z:dt o

Ms tpedomanxa (1.14) ® Teopems 1.6 moxysaen 4

T, o inf [ inf 8lt. (L.16)

Ponu Qyuxuuonan «[®(tu(t)] , Taxof, uro abcomTHan MuBMMATE
saneun (1,16) : &(0,G()EQ, 10 corascno reopews 1.1 #(¢), o¢) -
S000MNTHAN MMEMMEID BOXOAHOR Baaun.

Atar, noxasasa + JKan roro 4ro6u mapa dyHmuus
#({) ,U()E Q Ouna abooroTHON MEBRMAALD dysmunonana 1, nocra-
rovno moon'onyue XapaxrepscTrieckoro gynaironana W(tx) raxo-

ro, uro N
0 Blex et 00020, [ B8 0)att it [B10x Dty 3 200, alv€0. i)
B sacrnoot, soap nphiate, wro Vapltles , rue plt) - munennes
ynrmonan, A€X, | vo ma n, I u yemosus OTAUNOHAPHOCTR 1, 2

(1.17) cxenyer
}l(t,c,ﬂ)-{'vﬁ(t.t.lﬂ ' p‘m.-g,
rae Hewp()Jed)-f00M, Tipeanoaaraercs, uro MW/ax

nayn ]
noy

(1.18)
~ OPON3BOK-

. mas Jpeme - WenpepumHa. MW BWIHM, uTO HEOUXORNMEE YCAOBRA 3A18-

ur 2, suteraxmue s (I,17), cosnasw o HEOOXONMMENK ¥OR0BRAMN
OpREURNA mxcmna loRTpAraiE , 00OOWEHHOI0 HA CAHAXORH npocT-
paRCTEA, :

llpexnononnm, uro na mrome>tve X onpeneseu msa dynxumonara

Ax) -, AY) . fouycrawsun suzavrcn Tossko Taxme rouxn 26X 5

aam xotopwx mexny f; w £}. sunomwenn onpenessinue ormieckme
38 7

~
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*

ceasK. [yors f)=0 - "sormma® » S™)$v - "aoms”, Oate ocHOB-
REX CBABOR (*i)\V,A~) JAOTERN NpPANCTANISHN B CASRYDUEX TACXMIEX:
ae'?] £ | 8 |
A @: " "
RAGUES " L
A A

" A

AR3IB0HTING B HCRANYEOUEM OMECISE

AvA L1 A 1808 [P I-F
" v

'} "

£.058 S W A
L)

"

A

>(= >
> % X [ >|w

n A A
A " A
A A

R
"
A
.

ALK

.

. A

A

Imapmiminn B HeUCRADYATIIEM lfonpmuming Urprnaume
chicae ) {, eera F»0, '

Eynem mcmosssoeats cmason n’n}’- {0, e ;.3

< 0

4, seau
B atex anx ol MUMOHEN MORIO ACKATE B Biie:
D Xl R on BT wn(nh e el
J X*«{x: RyR! ., = BAR 4 p[d-|sign(gl F],

QX'a :c.-f',v}}f: ‘-Pnﬂ. : :

9 x.'{:’r'“ﬂ}’ “*plhiiph,

5 X" = {2e~F}

dnecs

¥ = pli-isignF],
PP = HEXOTOpHE (yvmuma X .
[locRoMBKY ¢ MOMOWED 3TAC MATA DRA3ZOR NOIYT OBTS 0OCTPOCEY
BCE ADYT'®E CROMB YTONHO CJORHUS DUCKS3UFAHWA, T0 FOPME o ~(yHK-
ONOHEAOB MOI'YT MCHONBICHATECH AR CAOWHEX JOIMYSCKAX CBAaell.

e 28 §2. Oowal npumien paaymiocss QNTENAABHNX 3stas
NyeTs Tpadyeres peumts 3miauy MuHmtrasgur i, | 88 n. Ar oou3
( [=fi=) | f(2)u0, infd,.,m. (2.1) :
Cocrasmm oOodmgnnnﬂ dynxnxonan o sune |
= }. hxy) fi(x), (2.2) [
rae  A@y) - opokdosshse ynmimonans x,y . |
Oyors £(Y) - adcomwruun mmumans (2.2) ma X .
OCTH ONTUMANBHEX 9s « 1. Tipm Besxom
€Y  ascomwrnan MM Gyseunonana J (2.2) nsngerca adcoapr-
HOM MHHMANLD JOdoTe N3 fYHKIMOHAOR
MENx) | §=04,...,m (ne j-secvma) (2:3)

-




S

51

Mas ceAsel Band ~
NGNS () = AN VLEY), of, om id0, (2.4)

Npn atom axdoe wucdo pasetory (2,.4) uons zam‘lm orpaka-

WEHIAMA BWRA
A (x.y)f(xie) (£cy) v)f (F(y)) (2.5)

2. Npd BCakom 96)’ Boonprass wmweent yskauosana J (2.2
HBAHETCA BOECUALTHON MRIIMANEe ZBOOR cYMd JyHRIIMOHANOE
aaH cusaell, we wosekumx v cyey (2.9),

ML) =@, )f(E)) (0o b - ne cywen), (2.4

Npw eror Apdod yucso pewedcyn (2.4) MWoENO 3aMEHWTL OTpaHR-
yeumAwd Buas (2,5).

Foxpyaregeorag. 1. Ian xawaoro s dymaiuoranos (2.3) npw
coonmrennn pusexcrs (2.4) bunomieun rteopesa 1.2, t.e.%¥(¥) nsna-
eTcn ero adcomnnod smmndaany, Tix AX KAREUR [YHKIHOHEA UOCTH-,
rasy cuoofl HumEEl TOUHA, TO OYebliG, 4TO BaMile papeHcTs (2.4)
orpudt wnwiany sgta (2,5) He MOEET CHAHDGTBCH HEB BEAWIHHE MAHEMY -
Ma, AHANOTWTHO ROKA3uBEETCH N, 2, [PRHIAN HOK&3HH,

CaepcTine [. ‘Wsuenne HEWY) asanerca otenxo? cumsy mas
awdoro B3 dynramonatos (Z.b), (2.3'), ccad 4aoTe uaw Bee pasex
ctea(2.4), (2,4') seMennre paBenCTBUMA B

‘ MEVMi(x)= 0, (2.6)

Cagagrune 2. I cayvas, cooTuerciu)saem (2.6), edcommhas

MMHAMANE AD0ONU M3 yHKaMoLanos (2.3) ColepmiTes B MHONGOTHE
M e{x ﬁ.« (@ y)fix)» é A GO VKEW]} (2.7)

>

Caeucteug 8. Eod' powmosnu pesefie sauaum (2.1) asroprru o 4,
T CYRECTBYNT TaKMe y , §TO
A(209),9)%(8(V)a 0 (o i - He cymma)  (2.8)
B cemom jxese 3 cymgcrtBobandsn pouenss sapauu (2.1) osenyer,
wro K(xi=0 . Tax wag A ]g - mmiumys, 1o (2.8) ouemmnsma,

(2.9")

§3. fu
B_M3RECTHEM SeiqiaM
; QUTHNHIGAY
| Sangds UONOKA YCAOLHOTQ SKCTLuMYNA WYHKINE KOUESMOIC JUCA.
Depevelux
Iefux) | fi(0)eld, isdd,. men. (3.7)

Jinno

1RPUTAE oARaeT

R - VRTHIOTO KOETOPHOPO NPOE TRARCTRA
) '

Suace X- A-mephnl mextop, lyskunn f{e) onperesens e nexomfr.\n y
C

Hosemam o ~JYHKIIHOHEA B BRIE

o = p(x)fi(3) , inhd...m (8.2)
* HOHTOPAEWMMCA MIIOKCAM = CYMMUDOBSHME ), bpecs ACY) - Hewo-
ig;ue gywamu & , onpeneensue HaX : X*alz £ |fix)i=0} XX

TooTpows odoOmeHRu! fyHKIMOHAT Ji) =, (x) +d(x), Sanamumca
HeXOTOpUMH P;(T) W pewus 3amawy inf)e), x€X . M3 sroro pewsHUA
aanayn 2, corsaco Teopesam §I, i MOXeMm WIBAGYE CAGLYUYD “H-
Popmanwn o sanaie Ii

1) Ecag FEX*, 1o £ - a00oxUTHAA MEHNMEAD Sanady L

pre I 80),
(cluo;r Eoas g‘)X' , To: 8) J(&) - ouenka cumay jymamonazs fx)
ua X (reopeme 1.4); ©) npu ol(#)» 0 " HaXoRMTCH B MHOXECTBE
Palx: wuieass)} (crencroue 3, §1) i 5) npu «(#)¢ 0% saxonurca
® wioxecrse Mu{midmsd@)}, (crenorsie 4, §1); 1) Miowecrso
N'NNXS rae Nsfetipaash d} | conepmur taxwe win ¥yaswe pese-
HEn (Teopemu [.5).

Taxwm oGpazom, ecan gaxe Z@X* , MH BULHM, HTO BENMCAGHWA
H8 GecnoResHH. My HOJIyuae™ OUEHKY CHM3Y ¥ CyRaeMm OCJacTh OOWCKA
ONTHMANBHOTO DEEeNMA. SAJABAACH DAROM o, , B PE3IYABTATE MOXHO
NONYINTH POWeHMe ONHOM W3 NOCTABAGHHUX 3ajay &, Oy B, I WIH

o0zeruuTh pemenne saneyx a (om. ra. I, §I).

OOpaThM BRMMSHME H& TO, 9TO JAHHER METOR H OTJNMME OT Ki&C-
CHYOCHOPO MBTORA MuORETEzEeH JArpaHma He TPeOyeT HeNpepaBHOUIM W
] eperEpyeMooTH QyHRIME fo(2), fi(x) . O woxer Outs npuMeHes
¥ H6 K SHATRTWNECKNM (YHNIMOHAZAM, HANDHUMED, K (YUKUHOHAIAM,
BANAHHUM HA INCKDETHMX MHOXGOTBAX, R OKCTPEMANEREM JAJBYAM FOM-
OmnarTopurx (cM, ra, I10).

fycTs noBejenne ofsexta onkcusaerca cKCTemol Amddepexiuais-
i ypasscund: R efi(tmu) | (=410, ((T-[",t,]’ (3.3)
rne ®({t)-n -mepuas Henpepuswas, RyoouHO-IMhEpEHIEDyeMas FYRKIRA,
x€G(t) ;u(t)- 8 —wepuan dynmies, menpepuEwas somny Ha 1 , 3a ue-
RANUOHEEOM KORGYHO'O YACNA TOYeX, I'Ae OHA MOXET HMETH paspuBE
I-ro pona, WEV(¢) . I'panmiuue suasenws f, , 8, sananu, x(l,), 2(GJER.
KavecTso npotiecca HRBABTCSH YHRUIHOHAJOM

o Fim) ¢ [hlenudt, xex(l,), xux@), (3.4)
bynitan £, %), fi(xu,t),i=00. n nenpeprsuy, At,,n S-oe, (OBOKYyN-
. AT

R Ve |



HOCTH HONDEDHBHMX, UOYTH BCERY axddepemxpyemux dymuxumd x(f) o
€6(t) odosnawme J , Cosoxymioors xycouso-sempepussux ( o paspu-
save 1-ro pons) dymamh k/t) rarmx, wro KeU/t), odosmawmm V
Oapw x(t), uft) , odnamaxame mepewmcremmsmst sume cpoftorsamm ¥
UOSTA BCOAY yaomiersopdmuxe ypaswewwsm (3.3), masusavrcs gomye-
Ievung, OCoshaumm mx @ , QepaV .

Boenem » mecaeonamme M omnoswauwnux dymmumd A (f,%) isfd,..,n
LIOPOPYBHEX M EMEXMAX HempepuBHue npomasonuue Ha T2G ., Sanmmew
o ~JiyHROMONAR B BERe 4
ank, h(xlE-feru)dt.  (3.8)
Oyesmnmo, wro va § ot=0 , Cocrannstem ododmenmutt -

nan Jeféea | snterpapyem uxes A £ 1o wacTAM w merwses -

npn nomome (3.3), Nosywmm o '
JaFodxlt o [ (4-(s fH)g-=fe. (a6
Odosnateu A=F oAzl , Buf-(z o A2 B . Tprvennw x (3.6)
caenorss 1 §1. 3zecs poas mioxectsa Y ', dwryprpymmero » caen-
etn I, mrpaer &  , & poss mwomectser X - mmoxeorno DxV .
Tag kax dymainnt w3 DxY  ywe ne cuasasu ypassewmavm (3.3), 7o
Ha mapax 2(t), u(t] ws DxV ¢ xomewm 5 R npa yonosmm Ritld,
eV, 2e2fm), 2edit) : 4
;fflﬂ"‘ Bdr}.&::‘{ﬂ“‘é.r:g{t{ladt

f

,’a{z{" th, .ﬁ',éw Bat. (3.7)

Hrar, xorasaua Teopems 3.1. lnA Toro utoOw mapa Bextop-dyHk-
umt  £(¢), () ouna adcompriol MaimvenLD dymaimonana (3.4},
gocratouno® cywectsobamun M npdeperminpyesux dymamy Atz
TARNX, 9TO . : -

V80l A=, infoAo-c0, JENANI (5.0
H3 [2.8) caepyer, uro ccam shfiTH Xors Ou onxo pemenue ypap-

BTN OROHYATEALHO

HEHHN B SACTHLX ?puuam, §X © 7 Reponecruiner fymiurove (¢!
in [4'1&‘}{*1:!4 -f;ﬁ']d. (3.9)
npn kpaencrt yeaonan Awconté | vo q. I, 2 veopamn 2.1 6ynYT B4-

nomnenn. Aodoe neypamnaa ansanua A4 %) (2 cwmore T are2e)

/ TTBEFMRGTD HOOOXOAMMICTL KEABS  TdK HBE MR 3apadee e 380w
CYWSCTLY®Y AW Menpepurise % ,JW}-I".’NN"IZ{-yem.ﬂ {2} | Cpsa.,
€CAM B DEByXbTATE DemeHWs 2madn (3.8) oum uiMnenu, ro scHO,
9T0 OHR CymecTYBYDT.

.2 -

42-43

-Kporosa)t £ I dt
s J u‘i:‘;ct ‘4::«‘5%0 e (3.10)

. Uretam, uto B Jipesiaarosnon puBcde & oramame or [2) ue Tpe-

corasacro Teopewe 1,4 maer oue OCHE3Y BEANIHHM MIHAMYMA,
Nycrs, sanpumep, X,#0 */, Sapagumcs scewn )80 (=42, n-1

kpomé A =¥(x)/%. , Noncrasmu 7: B (3.7), nomyumm pesymbrart,

onysmmosanuutt B padorax [2)**/ [3](ycropwe Bexauama-flaxore-

Grecs PaFegllt , Refy+Vef-f=-8 . Oxmexo npaxTwveckm .
WHOrZ@ yloduee sanaparecA dywximed Y(t, %) wm B Ipyrax o0osHa-
senuax (om. (4]) y(4=) , Torna A, 8 NEEYTCA?
AsFeh=¥, Bef-V%f-Ve. (s.11)
u reopema 3,1 copnaxaser ¢'[2], ¥ 12 (cm, raxxe [3]) |
dymaumonan o pan 8TON IAUAYA MOXHO ONPENGAMTE eme Cae-
LyOuEM odpasoM. Sw‘yncn wexoTopol Jyniumed Wit,%) . Torza ‘
w0y [E-f (w0t ;
HHTerrHpYs Nepeoe OJAr@eMoe MO YACTAM, NOXFYRM [
a=yit - [k + Hdt. ‘9
o, dave + I. Teopewa 3.1 onpanexsmsa u » sammck (3.8) n.I: o
{: llt-‘mi Zh:':-&'adf « Mvenno raxan gopwa mpepaaraercs  [4].
PA3HWIA MEXTY 3THMR DODMAME CYWeCTBEHHA NMPR PACCMOTpeHmM 2-f
BADHALAN B YCNOBEMH 8 YyPAOBHX TOYMAX, B TAKEe & HEROTODHX APyTREX
CAYYanX, HoabMeM NOCJCRHIN MCNPABACHAYD $OPMYAMDOBKY NPHHIROA
onrTamarsiocTd B.Y. Kporusa [8) (sue:«a Oucrponelicrsnn) u paccmor-
pmy opEvep S.1. Hatte smawwansioe t B 3anave
I=[Ydt, Zeu, lajsi, xpi=f, *(t)s0.
Beps @m0 |, noxyumm Re=-{ |, Cae-
ROBATENRHO, R pocTwraerce na ap-
Goll xpusofl, Hanpwsep, we-007 (I=100) .
D cryuee xe, XOTAA MRHWMyM DTOMT nepes
WETET npn sananme y=p , umeeN
M{ " { ‘Jf'.‘f"' 'l,lll\‘l]. TaK Xan MHoKecT-
BO DCEX HenpepnRHMX ¢ orpawwdenHol upo-
vaponuolt 1215 4 "Chpa 218+ 1 3rmmvenc
uexny fMpasixm X=fed | ya-fef
(pres 2.3) To nosyymm E={-¢  d@=-1 n

Ietinin =1

* Yro OrpaHiienne e HEJAGTC T CYWECTEEHHUM, TAK Kak o:gaoou
[t.f;] Beerna mowHo pasdurh wa OTP23KE, TRAE RuKoe-HMOYNb X 40

O§eTCa ANPROPHCTC NDCTNOACEHUS © CYmeCTBOBARNN STENOR DO-
THRMANRION QYHIDIHY £(7 X' rarol, wro Po. =4,
. ; ) 43



Jemeuanus. 1. B mauecrse wioxeorsg D womno masTs wmozectmo
{xt)) © orpammsennon nponssonwod & € X #{Aftxu): ueV} . Taxos
CYREHHE MHOXECTRA MOXET NOMOUL B OTHCHAHEM ONTEMAARHOTO PONeHNA,

2, Sameuaine 3 §I 2 maunom cayyae ¥weeT osexymoumE BRI: HyCTH
cymecTRyer dyHKumA W(¢,2) W xoTA OM onHa jomycremas napa ##
“it) , ynomnersoprrwan (3.8), Torma amGas Npyras napa, yaopaerT-
popamman (3.8}, ectTh munwMans sanauM I, n00as JONyCTAMAAR MitHE-
wans sanasn I yromaersoprer n, I, 2 (8.8).

3. Eosm wowentw T, f, He {MKCHpOBaHN, TO MONHO NMOKARATH,
yro n. 1,2 (3.83 NPUNHMAEOT BRI

1) B inf Bap, 2) A= (nf A>-00.
stk uev t, 4, 4 m €

Yenosme (nf8af) NOMHO BHNOMHNTH, BIAB  =|f/6%)+Y,,, N NDHHAR

’.u"'ﬁ,‘f"“. '

4. Teopewa 3.1 ABRAAeTCA YACTHHM cayyaeMm dosee odmeft Teope-
wmi 2,1, pacemorpessoft B ra, I,

llpeanonox®m, 4To M sanasEch HexoTopswm AJGX! (waw witx) ).

Teopeva 3,2. Mycrs F&0 » peuena asnava inf8 . Torna:

1) wiomectno Neftxu: B+feB+} t4T} comepmur Taxme man xyumme
pewenns sanagw [§ 2) MHoxecTHO Pc{t,r,u:ﬂ-f,-l{,“{i:nem Tarne
BB XynmMe pemenmA sajaum I,

. I) Duunrras BB N3 HepapeHoTRA e»f.:é«i. .
nonysmw f6f waT , r.e. [Atef fdt . 2) Buumran 628 ma _
nepanectsa B-faB-4 |, nomumm -4«-f na T, T.0. [ fdta [fdt,
q9T0 ¥ TPeCOBANOCH NORASATH.

Boasmem mmecto fymicimonana (3.4) npyrolt donee npoctofl dyHi-
uwonan [ Bt rujdt . : e

Tecpowa 3,3, Tyors F80 , w pemena sagaua Jj=inff Blbaue %/

wa 9 . Torma: 1) wnoxectno M=ffxu: f+8,45+8, teT]conepmur raxne
WAM Ayumve pewewns sanew I3 2) wiomectso Peftru: B,-ttﬁ‘-f. teT}
CONEPRRT TAKHE WX XYIwre pemenmst samagm I.
lorasarenserso. I. #s N caenyer, wro /(4+B)dt«f,(F+B)dt,
{ BETATAA B3 BTOT'O HEDABRRCTRA HEDABEHCTBO ,CB,de,( Bt |, nomyamw
] Jtdiaffdt | 2, #a P poryuncw ,((J,-f,)_ﬂ:,‘(i,-l)df . Baumtas
\ LBdAe2 [ Bdt | noryom [idts ffdt | w0 n Tpedomanocs norasars.
Czegersue. Feam wuomectno P uophseer mioxeerso TxéxU (maw
'l mHoxecTso poctwumorti| # Z4€Q | 1o 2@ mprserca adcomprHon
. MIHAMATLED aagaun . .
c

~

*/ 3necs B,(t%u)~ aananiioe DoaNHTErpaNLHOE BHpAREHFE.
44

“1

* ypasueitnt (3.3), (3.4) sapmear Toaeko ot K

3gweyanne. Otopocwm uaoTs crasell (4.1 xan(3.3)%, Torza
ws mpmmria pacumpenna [5] caexyer ovemxn camy: l@leI(%)
Tixx)pl(h8) , rne¥n ¥(t) A(t) - adccavriue munmmaan "ycevennwoR™
IANAYR. . ~ '
Horze mpasse wacTw ypammenmlt (3.3), (3.4) ne sammear arvo
' 0T $MA0BHX ROODNAHAT, WOXHO BMAEANTH He Toasko wioxectsa A P |
Ho ® wHomecTso M , a mvesRo CnpesesiMRa
. Nyers Fe0 | xomm ¥(t)  ceodonuu, npaske Yacta
v Teeet fmfitn)
isf,A 1§ pesens sanava (1 B,(t,x) . Torzar I) wnosecrso Me{t,u:
B,-Aal.-z, tet}  come BOCONPTHYD MHHWMANH Sanasn 1§ 2) wHo-
wecrno Nefty: 8-62D-§ €T conepmnr raxme waw ayusse pemermms;
8) miosecrno Pe{tu: B¢l k) coneprar vaxme wan xyname pesewms
aanayn I.

JIoXaSATEABCTEO JUIA MuoxecTB NP NOAHOCTHD COBDAXAET O JOXA-
3aTeaECTBOM TEOpAMN 3.2. YTHepWIeHHEe OTHOCHTENEHO wHoxectsa M
cannyeT W3 pajpuBHOCTR uft) » amsmomwocTs npaskx qactrel toasko
[k 7§ .

[lyeTh mMeoTCA (mamdsckan crarewa 8 |, NpoTect yUpaRAeHRT
roTopoft- pacuneHed Ha M  warop (sranon). HA KAXiOM (-4 uwere
B Hamew pacHopAmeHH# weeetcs ynpasnenme U; , mocpencTeoM koTo-
POr Mi (IePEeBOJAM CHCTEMY W3 JONUYCTWMOTO COCTOAMMR 5., , ROCTHI-
HYTOro B peayaptate ({~1) -10 wara, B HOBOR AONYCTHMOE COCTORHKE
S, npnaew S=5(5., Uf). oror nepexon cvecnes nerogppuMn CBE3s-
mMp, Kavecrso npouiecca OUCHRRARTCA [YHIATHOHANOM W-m q@,.[{).

looTporm obodmennuf fynwinonan J=W +e; , rge s o

- i=42,..,M | § TOPAS BMECTO AMAYM YCAOBHODO MWHREMYMA (né W MOR-

HO PECCMATPWBATH BANady Gesyujosnoro menmvyra (2fJ . Eeam cea-
3M OTCYTCTRYDT WAN TAKOBE, 4TO nepecop U Ha xasuom mare ynodHo
4 Renarh c yderom cpssell, 7o B Cuay =0 Ha JONYCTAMEX BAEMEHTAX
poxyanem JYHRUROHAAEHOR ypaneHne beiiwawa [6]
i’.’("fﬂ)' ""’”‘{M(sﬁl.t‘:;}, ""-21"1'“
‘ ‘

*/ B cayuae (3,3) ¥ , coorBeTCTOvMMIMe GTOPOMARHI Y YDAHHERMAM,
8 OCTABUMXCS YPABHEHITX ACCHAT)TANTCP UK YBPABACHAN.
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00 ACOOANTHOM MBHWMYME JYHKUMOHALE
hem‘;(;?:).:i !.(:r.u)lf + Fz(v)), (3.12)

) t.{t,.g,.._‘.? ), Xux,®,.,0), Uel%, W)~ sneweHTH BOKTOPHUX mpocT-

P - nawxuyras o0macTs B OpocT-

ora T,X,U" coorsercrasuuo;
:om T , OTDAHNUGHHAR HONDEPHBHON, KYCOYHO-T. #, duxcwpo-
pannoR ramepnosepxrocTsn S | npuvem wa § fT ;P - mryrpenuas

yaoTs orolt odxact, Yywmwx X{t) wa P adcoxpTHO-HempepuBHH,
Ue(t) mowepww ws P w W. npmmmmant sEavenms w3 odxactm U .
ROTODAA MOXET GWTH SaMEHYTON W OrpaHueHHOR.
Gywxmum  X(¢), 4(€) moNTH BONLY YAOBICTROPAKT CHOTEME AM He-
SABROWMIX NINGPODOHIBRNLHLX YPABHOHRN B YAOTHHX NPOMIBOAHHX
. -’;l‘»’l“}n i"t‘)"'l“‘ Il' 13, ™. (3‘I3’
QyHxaEn t-'., J, WenpepuBEM BMeCTE 00 CBOMME HACTHHMA OPOHA-

pomuin [-ro vopauma, dymxawm X(t), uf¢) pasosem
ACAN OHN FROBAGTBODADT NePEMACASHHHM YCNOBARM (MHOXEQTBO E) i

t HaATM Taryn napy §yioiwd w(¢), Z(e) | ua
ROTOpHX Wmalonn, (2.18) npEHMMAsST HAMMEHBMEE 3HANGHNEG.
Horomun l;tfl My (3.13) yoRoBEA miTerpHpyeMoCTH.

Plafil -5E°0 ) fdh My jrega k2 (314) -
9nwmo NONCYNTATE, YTO WHCRO paskux ypanuenait (3.14) wmozer
ours® fimegfmn | t.e. guid., fim-dmn . as npocrorw Gymew mo-

AAraTh, 9T0 Bre JYHRIEW B (3.14) coneprar U , uTO BTH K MO-
ryr turs reMaeuy k3 (3.14). [ycre 9acno HesapmcaMux ypasHernN
(3.74) wensuwe ¥, '

Boejlow B paccMoTpenme W -mepuyn dykkuno YIEE)=(ylyl. ")
KOWNOHSRTH KOTOpON W) =13, M Wenpe;.BHU W Wi | LeepepuBHUE
RACTHEA OPONIMOIALE o4TH Bonny Wa T . Hasonom ary dyHEUw xanak-
TOpRCTHRECRON, HBEREN TARNE iU iTOPPRPYENYI! BEKTOD~YHKINK

M); M“r"l """
Boswwan u-(tyumnom_u B BMME e
onf pAsRcos(n e~ [ 1wl e vl £ pIAE,
PRE |~ BHEUHTS flopwatk & UoespiiooTs § T - saesent nc
Mpi;mr*u S . byastvonny Jafed HpeuoTanEM B pnLe J-A'LBJ! S

rae ) . s
A Fixl + [ yieedcos(n thar, B{-K -V faagt )

r
% Yueao canerane® t: n .
L3

[T

>

5, Nyors u(t)eV « Jlar toro wr00u mapa
ult), 2% duxa adcomorrof Manmansp dymxuworssa (3.12), mocra-

rouno™ cymeorsosamma ot -fynrnmonana (3,15) ranoro, wro

9 8= chch BIAW, ) Am infRs-eo, ) HORMEQ.  (3.17)
Xon pacoymnesuk snecn waentmien [2] N7 , wo ® ormume or

[2] reopewa 3.5 conepxwr yoaosma mererpupyemocty.

Bean M) R/#Q |, ro J- ouenma cumsy gymmmonara (3,12).

Ecam oymectnyor dynkuwr ¥, ¥ xorA Ok omsa mapa (¢}, df¢),
ynomxetnopsiuas (3.17) , To nndas apyras nape, yrossetsopsrman
(3.17), ects wmnmmexs dymxumonasn (3.12) » andas AOnyoTHMAN ME-
uavanb dymawwosesa (3.12) yrosrersoprer n. 1,2 (3.I7) {caenot-
sre savevadma 3 8I) . Muorectso, comepwames Tarme maM Ayuume
pesenws, vem X & , Oymer §
 Ne{txu: Bfexu)fitauaBef] na PRV
ilyers f;{t,:r,u) , it ) Henpepussy R amhpepexuspyers. Bosn-
wew W b pne WA X | Odosnauum
H=p, ff.'f,;{t,r,u)-ﬂt,r,nh I,M Pt u),
Ferna n. I (3.17) Teopems 3.4 momso nepemmcats: H{ﬂ‘iﬁ” . a
HEOOXONNMOR YCHOBRE MWHEMyMa (VeRosme CTRIIROHAPHOCTR), BNTARAD-
wee w3 n, 2 (3.17}‘. naer ]

N :
. az‘!~ 3 a—-"-q‘ (ef2,. 1. :

§4. Meron oGperiofl mopcranonkw

A. M3 nperinymero naprrpade naspyer, UTC, FHAA MENRMENS
RAKOCO-AR00 JYHRIMOKARG N2 KONFOTAMOM MIO¥E THE, MOAN RRRAC T
onpeneasHiyn mufopManmm ¢ ponesnax samawn |ow are PerETs 03Yy
n3 sanay a,d,s,r §I , : s

Japeetno, aro Goxmumctiy wpavsx cagay inf ) ua X wre
imf[hdt ua @ | T.e. maromuense wwswavs LI aNANNOrD dyur-
mouz'ua, PENEETCR C COXRURN T3 0M WAR B00due He BNEAT yROBXET-
“opaTatiask pomedl, OnMake, ecad JYHKUMORAN 3upaBee He Oropa-
PHBATL, [0 pLastixe LIA TAXOTO NPOMSBOILHOYY JYHKUKOHAIR HaflTh
ipocT0. U 3TOM HeT HWEro yANBWTEABHOIO, [ MATEMATERE HApHO
TRBBTHO, 70 MHOrMe o0paTHHE JANASK B OYARNME OF LpRMGX pewn-
Tof Gen acodoro TPyAA. MpEMepoM voxeT SHTE fRmAvA oTHCRAHR:
opHell sicefpangackaoro yparienna, i oCmere Sayuan gpe Mz d

(3.18)

¥/ . .

JIBBORIATE HROOXORMMOCTh CYIGCTROBAHNA O ~IVHRIMOMAIL Hexi-
A7 B CHXY TEX %9 NPRUWH, YTO W B TEOpEMe 5.1,
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QHS PEmAETCR C TPYAQM W GE DEWEHWE HE BUPEXRSTOR YeDAS PAIKKANH.
EcA® x¢ RODHM SANAEN, TO 0OOTBOTCTHyINEEe WM arelpanieckos ypas-
HOHEe HAXONETOA Np¥ Nomoum npooTsx ueMcraufl. Ha dase aToft mmen
HEEE MSJATABTOA MOTON, NOSBOJAKNEA NOCTPOMTE JYHKIMONAX, LRA KO-
TOPOre HexOTPDHE AOUYOTHMEA BREMEHT Ouan Od 0CCHDTHON MRHEMATHD
HA AOMYOTHMOM MHOXACTBE. [IOCROJLKY HEM UDH 9TOM MDRXOAWTOR pe-
@ars sanayy, oOpaTHYD HCXONHOA (HAXONMTE HE MUHHMANE JLUA FAMEHHO-
ro iynxoRosana, & xaxoft-amdo JYHKNMOHEA JLAK HEXOTODPON MRHEMANH
HAR MOJe MMHEME 18M1), TO 8TOT MeTOH HABB&H MGTQUQM OUDATHON NOR-
CTAHOBRH. MeTon wanrareercA AAA MEYX CAy4aeB! AN TEOPHH BKOT~
peMymoB fyHiaiuit XOHEWHOrO WHOAA TEDEMeHHHX {n. ) W sapay onTa-
MESAINA, ONMOHBAEMEX OOLHOBEHHHMN NM(IeDOHIMANBHEME YPASHOHEAMA
(n. B) .
B, PROCMOTDEM OOHYHYR 884AYY TEOPHH SKCTPaMymos JyHRINA
HEOKOSBRAX 118 DSMeRHEX ) :
I=hlx) fl2)=0 , (afd,.. m&n, (4.1)
llpoodpuyo_u e@. . BuCepeN/” ROMNOHORT X ¥ OyAeM HOSWDATH HX
OCUORINNM.TIyOTH RAR ONPEROAGHHOOTM 8TO HOPINE n noquon oK~
w0pa 5 . Ocrasuudos #-/¥+ ¥ MONNOHON2 ¥ COOBRAUMM 4-#4;.0).1»—
na sanagy (4,1) MmoxHo nepenxcarshi
I-k{tl“) | ‘{’0‘,'0' (afl,.. msn, (4.2)
roe & - m-mepHul Bertop, €A | K- T -mwepHull BexTOp, wev .
Sagamnumes GoJ1ee NPOCTEM YHXIROHETOM ﬂ‘l:,u) W Balines ero
abcoswrryo munnmans v XXU | 010 pesenma MOXHO BCNONBSORETE

nan mocrpoerns siowscra M, N P
Mo {xu: z-f.'z-iz ‘ (4.5)
Ne{zu: Xehedp . {4.4)
Pafzu: 3-aed-A) . (4,5)

HexocTaTok BTOrO CHOCOGA B TOM, Y70 HEKOTOPHE M3 BTHX MHONECTB
MOT'YT HE COASPXATH ZONYCTHMEX BJAEMEHTOBR (T.8. ¥, K, yHOBAETBOPAD-
wax f;=0)

lpennonoxms, wro ceasi f[X,«)m0 b (4.2) woryr OuTs paspe-
WeHH OTHOCHTE RHO X ¢

xoeX k), (sql..m (4.6

v xeX qan Ye€U | Sapanaves 5ocTaroyHo NpocTEM dyHRUHOHAZOM
Ji(x4) |, noncrasmm n werc (4.6) w Halzem ‘\pfﬂﬂﬂ,l). “ , anmo
(4.8) & . 910 pewenue aganorwuue (4.3)-(4.5) MoxHo HONOABSOBATEH

EaR faxoxnenws wiorects M , & P npuues nepacesenus stux meo-
XECTB € AOMYCTHMHM yXxe He 0y0id. Moxtio pants L(#,9u4) , rTornma
Geik(y) w sapEcumocTeE M, N, P OT Y WMOXHO RCDONHSOBATE R

18

-

|

E3MCHOHEA "DA3IMEPOB™ 3THX MHOXECTE. (Yeswua ouenxn‘n:f{tdlmu)-lm.‘

_B. B n, 2 §3 paccemarpuranacs aanaya ONTHMHIENHK, ONWCHBAE-
MAR OCHKHOBOHHEMN S BDeHIMAREHEMA YDaBHEHsMN

T Is[ Al Xed(tmu), iad2,..,n , k€U, (4.7)

* + BHAO MOKA3&HO, WTO €CAM IERATHCA HEKOTOPON hywiaumedl Y(tx) u
RElTH MUHEMyM BHpaxeHi: p]ﬁ ua (t,4) uﬂ + T0 ToJy-
UWM ando Mmmuvans sanevw [, amGo ouenky cuuay.

Ca [locTapuw pangqy weave: Hafit Jynxumonan, xoropuk coorser-

L)
CTBYeT aaxHolt fymwnu ‘f'(l..t) H MHHUMATH 8TOrO (yHROMOHANA Ha
RONYCTHMOM MioxecTae®/

Igopems 4.1. @ymimonan, cooTsercreyomult Jynmmmn Y(4,x)
ONpENEARETCR Bupaxenmom
s (;,;)«-L;;y{-l,m.-.u)-wl. (4.8)
8 COOTBETCTBYNMAR OMY AONYCTHMAA MEHNMANE YpaBHEHASME: ‘
Fmfiltm b= g, W) | iatd,.n, (4.9)
rae dell(4%%,%) uaxomwros ws (4.8),

« Cocrasmv supaxesme B (cw, (5.11)) sxa
sanaun (4.7) ® npowepmw yozosms (3.8) reopemu 3,11 )

. B,(V)nfnf [BY-wh(eaw)-¥%]  (4.10)
9eBuio, ¥ro (4.10) rToxnecrsemso pamso wymn Ye ¥, -
ny.(4.8) & yromsevsopuor ypaswenwan (4.7;‘?.501: l(‘:{w:o::o
snavenntt X(%)  opumavs smavemwn x(t) nozyvaxuueos g
(4.9) mpx 4, , 7o 1. 3 (3.8) movenaer x sos yoxopes (3.8)
TeopsmE 3.1 Oynyr sunoaReds, Teopema norasaua, :
Sacaorane. Boxx Byef,(ta) , to x(1) |, momyveewue xa (4.10,
NaUT NOA® MKHEMANON LLY TPARHWNKOTO yoxoBNA ¥« .B uamon.
- Xoraa xomuw xpumof %(t) ws (4.9) cosnazavy ¢ BARAHHEML rpnl\:
HUMN 3HAYGHWAME, 70 8Ta KpuBas - MEHNMRAY nazevk I,
SeMNYaHNe. TpanminNe yoxosus HA Zemow Moume, cuammgno, Boer-

“
’n MOTyT OMTH BuNOXMeHH. JMA wTOro FOOTATOYHO HAva¥s O sAnaHmMX

s w/
Sametm, 410 o ;
% peanaraemuil nogxonx He wwmee
ggpgz?‘ 8anaY6l HADNALINOHHOT'C MC't caoun:." J’?ﬁ'ﬂﬁ:‘?m%
mm“xan: xgmi HalTa lmﬁ h:lnmuu O MHORECTBO
mne. sugea boom’z‘i," oA .. m“ Wo-
;&mwa. : ' @ Tomopi, naxe T a6, 4Yam
HOC #e
¥t M!nmuans He 3agama. OHa HaxommTca no RarHoR ByHkIng
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sRadennf wurerprpoBanme cmcrews (4.9). JOORTHCH BHIOAHEHRA rpa-
HWYHHX YCROBAHN HA NDEBOM KOHIE MOXHO CAENYywulmM NpRemoM. 3amaeMcs
¥(¢t,x,c) , Tne € — n-mepuas RoHcTanTa. [lofcTanisem Y(t.xc) B
(4.9) n noxdEpaem C  Tax, 4TOOH yROBAGTBODHTE 3aNAHHEM rpa-
RRYHNM YOMOBWAM HA NpaBOM KOHIE,

flonrydenssll dymamnoRAn MOEET OHTE MCMOAB3OBAH JUIA MOCTPOSHRA 3
wioxecrs N , P reopemu 3.3 :

N!{Q,I: {,05“;,‘5.} ’ P'{‘u.: BI';" Bl";o}' "
rre §,«4,[t2,0(62% X)), a V(!.:L sanaxa. Ecam saira /

= -+ | infl-B,
T0 NOAYYEM eme B OiEHKY CHW3Y.

Otmersm, wro aananne Y(t,x) onmpepesnio Haw He NpocTo diyHR-
OMOHAX W €r0 MEHMMANL, A Doie MEHMManel, yIOBAETBODANGEX IDEHNY-
nomy yexonrn Y-¥eC . '

Bameyaume . Momno samatsca Y(4&¥) . Tora By(4ay).

Ecam moxso momoGpars Taxme §(¢) , uro By(t.xJ)mf(€a)n xpaenue
yoaormn punomwens, to J(¢x,§) - onrmwarsuult cmures samaum I. i

T, DonyrHo moxaxem, Xax MoxHO HaliTH JyHKUHOHAN AAA 3&AAHHO-
ro cusTesa ympamxenma WUsu(t.x) .

NpepasuseM sanausoe u(t,X) ynpasnenwn, maflnenHoMy w3
(4.8), noxyumm ypaBHEHN® B HACTHHX NPOMIBOJHHX

utx) = Q(ex, Yy, %). (4.11)
Nozcrasann ero pewesme ¥(¢x) w samamwoe 4(4%) » (4.8), na- :
XOXMM TOT (IyHNINOHAX, KOTOPOMY-OHO cooTmercTyer. Bcam Byef,(t,%),
70 BTO CWETes sanaum I man rpemwasoro ycaosma K=Y .

Boamoxen ® xpyroft momxom. Sanaemcs é=t(exe), Yep(ta.y). Nox-
cranasem ux » (4.8). Torxa B, =8,(tx,6,). 3a cuer y womio no-
UNTRTHECA ROONTHOA TOXmecTsa f,e B, , & sa’cuer muGopa C  MmHE-
wnsEposars gysrumonan [ . 4

{pmeep 4,1, llycTs naHa sanaua SRAIRTHYECKOrO KOHCTPYNpOBa-

o g [ (G e de,

(4.12)
LeQuyeld , Oktgoe, (4.13)
X;(0) = xiy , Xi{oo)=0, (4.14)
e ’o"l“"% - TMONOXRTENBHO ONpenexesnys fopma.
danammM U=GA; |, rae ¢ - NOCTOAHHAS.

Eyzew mckats ¥ B mwie xeagparmunof gopws YAz c
ReonpenexennuMy xosjfuusenramn, lonaraem f, = ¥, r.e.

- 8yxixy = Ay @y 2 + G%)

[ipupapiiEbas KOW|JMIUMEHTH ND# OMMHAKOBHX X;X; CLeb& 4 CHpasR, Jo-
Ny4aeM cecremy anHeMHEX HEOJHODONHEX ypaBHeHRE C TAKMM
ke WmCAOM ReH3BEeCTHHX ;4,-1 . llpeancnaras, 4To onoejexwTens aToR
. cHcreMd A4Q , maxommw A;; . Nomcrasnss f,=¥ B (4.12) w mu-
rerpupys, maxomme: [=¥(eo,c)- $(0,¢) wam o yuerow (4.14) I=-Y(:,0)
" * OrTHCKREB MHREMyM BTOrO BHDAXOHWANEE, NOJYYAM ONTHMANBHHA OMHTES.
Ecme - ¥&x,&) - nonoxureasso onpepenesHas fopMa, 10 8Ta fyHx-
OnA ABAAeTCA fynxumed Aanynosa (u6o-¥a0) =n PeryJaaTop @CRMRTO-
\"‘1 THYEOKH yCTORUNB.

B naxsom naparpade Oymer NMOKAS&HO, KHK METON COBMEmEHRA
SKCTpPeMyMOB, paccmaTpedss? B §2 ra. I, woxuo PACNIPOCTPAHNTS Ha
JARATH TEOPHK YHEIAR KOHEYHOPO 9HCAA NepAMerHsx (o. A) u sana-
WM, OUHCHB2EMNE OOHKHOBSHHEMH IRIePEHIWATBHUMYE YpDABHEHMAMK,

CHoBa paCCMOTDMM BAJAYY TEODAM SKCTDEMYMOB QYHKIAW ROHEH -
HOI'O $MCJA MepeMeHHEX

1<®) | f(x)=0,iet3,..,m. (5.1)
MNocrporm dyHKkn¥oHAN
J(m,6) =, () + p(x.€) +&dyx).  (5.2)

dneck e4(%) ects ok -dymKMOHAN; C =~/ ~MODHAS HOCTORHHAA.

3, yeaosus .“,‘. I(x.¢)
waxomme W (3)e0 . Us yonosns ) (%2}
P(c)=3u A@C)+ o ()] (5.4)

naxopme ¥ (#Y¢)m0 . Peman Sdectno ¢ (5.1) cmeremy (ypasse-
| A COBMEWeHNa ) @

fafe)=0, (&% e)=l, xPuax™ (5.5)
Honyyaen adCOXDTHY® MEHWMAAE sanaum 1. JloSamka _ﬁ&‘) nonoxpa-
, @TcA TaR, wroOW sanaum (5.3), (5.4) pewatucs fpome,
~ Dlyets, nanpmmep, e =Aif y d,"‘(!l y bynraww  fi(x)
| +04..,n wempepuBHM W nmidepemiApyemy, JymiuE dee) |, P@c)
, UMeNT ENMHCTBOHHEN MHHMMYM MAKCHMYM COOTBETCTBEHRC NpR JndOM

| € « Torne nns onpemenenns M UMANM DoJyuaeM OMCT
' emy (Sn+2m
| YPABHOHKN © TaxWw ®e YMCAOM HemaBecTHuX &% a® ¢ 2, 9 !

| J;"(:(:’C'A)-o' , (xYe,)) =0, §(a“)=0, )
?:l""--u“; 4'{1.(2, 70, 56%)=0, 3tafts.c)
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3Ty CACTEMY MOMHO YNDOCTHTB, ECHM B3HTH HEXTOD @ PRIMepHOC-
TR (n-m) W npr nomoum nocreHero ypanhewws B (5.6) MoRATMMTE
x™ . B peayasrare noayumm cucrewy (2mem) ypasuensfl:

0y, (x,¢)=0, Py(2,0,0)=0, fi@=0  (5.6)

¢ (2nsm) wemasecrsunm x, 4,0, ¢.

——

pas B aTOM CAYYAe NDHHUMAET BRM:
Vi(anc)-ar \6(8,(‘)-0' {(x)'o.
Mep 5,1, Huolre menumyw B 3anaue
Io{&, ;}:.'mfoﬂah-‘t.t. Cxed , a0,
Boaswem -xf-2af- :r,z 4‘3, + 62 dppfas2,). Torna
; f‘ﬁ“l' a{oq:r, T@u!‘),
T, = X! 4C,4A-0 Ju,=Ej4A=0 '

S S 2 TR

Orryna
' & =-YTe , X=fie . (5.7
A Touno raxee i
¢'f“l"" 2x} - 31‘4“’1‘%*”(3:‘30)
r' @, 228, -2 464014020, ¢" &, - 44, 40.0
Hefofe, &a-§-%o. (5.8)
] lipwpasuveaen £y22, , 2,2, » noxyuaem ypasnenne™’
2432430 win  (Reg)(4-2 1+3)=0,

e 2'a (V) + OTO ypaBHeHMe WMEET enHHOTBeHHuM neftorsureasnuil
| ropens Re-f , 1.8, 22 | fosromy mo (5.7) nomyuses =f,
&.“ .

E) PacoMoTpHw Bamady, ONMCHBAEMYD OOHRHOBEHHMMM nuidepen-

e n YDABHEHAAMN! ;
I= i(m.u)dl, Z; fy(tr ), (o440, UEV, v 15.9)

t n{oameu V‘!pﬁ";cf l coc‘rmxon%:m?m

Bunhy o plxTus)- AP prupre 4

y rae IM-C ~MepHas dymainA. OHa MOXET MMeTE KOHEUYHOE 4YMCAD pasph-
3 808 I-ro pona. 4

t L4 Ypanrenna cosnate wexny coGoff. [loaTomy 3ANACAHO TOABRO OXHO.
& 3
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L
210 xe sameganme oTHocwres M k cmereve (5.5), (5.I), roro-

M3 yonosmsa ﬂ& u (5.9) saxommw

B HE |, A%a e, xp%s), 2% f(t2"u™). (5.10)
Nosaraen PO, “kf" W gooTaBaseM dyHwinD

B,=p(t, t"u"o) PR AU ] . oo

#a yososna lao 8; (5.9 naxommw J

’u!o-{l-", % ™(txgpWy) , &% f(t, &% ™). (5.11) l

YuntuBan ypesHenus coswenerws XMea@ H“-M'”. noxydaem
OKOHYATONBHO ¢

teflta ), PU Kl | P HE, AV PN (5.12)
310 owctewa (3n48)  ypamwenwd o (IM48) wemavectuw a, PPy
llocaesnee ypasueswe B (5.12) ARAASTCR ypanHeNEEM OOBMEEOHNA.
iofABRE B NONOWDPEETCA TAK, YTO0H YUPOOTH'H peweHme saxav ho
HARXORNEHND WHIMHYMa R Cynpemyme.

§6. %m =
Ieopovg 6,1, Mycrs wwesron songy oupesssengas -t-ﬁ-
OrpAHNYEHHAN CHN3Y, mom-m”lmmn » noom
wan dywamn  YOO%) o pespumasn I-ro poma sax Wllill h&
TAX W €8 MPOMGBONKHX He mm m mooopull ig. 01
2esol Mepy. I3ra JyHxma
1 i %- %), 3 tg = ¥), 8y by, 6o T, Bl

9) uya-a 4 am awea.

Torna & @ (noxyvensue ws n. I-8) sors adooawrmas wemmwers
sanaun I,

Gnecs Wy, :" - snavennt ¥ ozesa ¥ ompara ([ no £(¢))
0T paspisa Rax , TGR N 88 NPONSHOMMMX,

AORA3RTONMOTRG. m n, I-3 aneow

J-:f;(p.n %+ q(v‘ y;‘)o A 84l
Ha no {na B ¢yExttmonan
J<Fs /.df Tor,ua P pesysrare npuuom caenorsnn 4 §I »
cnay i 4 ycaosRa yreepsienme Teopems crasoBETCA ovesLuN.
Teopem Roxasana,
B uactiocrs, ecar paspusu roxsxo mo £ w fy mxcwposams;.
p. 2-3 npminmant Bwn: z’ml(‘. (% K') 8e112,.. a"" %‘#,n



«fyHKuma, B YacTHOCTH, MOXHO B3ATH A=

- W p =
Ut YOOI oivnss, w0 8 s 5 V; nspgitaig '8) UlonycTmoe MHOXeCTBO G Bupeneio papexRcTBAMN:

A8 BHDOSHEHO, & N. 3 samernerch na {nf8 . Takuw oGpasom, s <
Teopema 3.] BepHa M aan kycouno-arddepenuupyemolt HenpepueHOR Vltx)=0 ' iel2.. ten. 3 (7.5)

W(tx) (em. 8.8  pa. [1), womuo nonaazzs. -u')o OHa BepHa ® x Nponnddepenupyenm (7.5) fioasum oSpasom no R HafneM
IAA BCDXY ONDAAENEHHEHX W RHTEIDEDYeMux (X2 , EMEXumX ) = 2 2 ’
KOHEYHO® “cxp:‘paapunoa I-ro poRa H& MHOPOOGPAIAX MepH HYNL *4 i V[M(Q,a.“)-sv;.&(‘czu) + 3‘? =0, "“’"“"‘(7 €)
s TxGyU . Oua Ges Tpyna oSoGwaeTch RHa cxyuall, xorxa momye- Ecaw cpeaw ,m,',em (7.5) eoTh ypaBHemwsn, He cojepmamme
movex X, & He CYWECTBYET (HO CYWeCTBYeT MHHAMA3EDYLUAS i X, To xmbjepeMIEPYeM KX ewe pas ¥ T.XN., NOKA HE TOAYYNM CHCTEMY,
NOCAEROBATENBHOCTD, CXONAMKACH K MEHWMyMY). / \ » Kotopoll Bce /4 ypasuenun coneymar 4, Nycrs € xowmmoment

Sgmeyanne. Yonoeme 3 Teopemy 6.1 MHOINA OKA3WBAGTCH TPYAHO ¥ MowHo HalYm M3 3TOR CRCTEMY ((. z). ;
BHIONHEMEM, B 3TOM Caydae n. 2-3 TeOpEMI MORHO SAMEHETE YCIOBKEN Torae sagasa (7.5) cpoAwzon X sspeuss n, 8,0, B KOTOPMX (7.6)
' inl[in}(%’- %‘);(“Wﬂd{ 4/‘.1:,93‘“] . oors (7.3), & (7.5) u 3ce ypasuomna (7.6), e coxepzamse U , ecrs
by of (7 : { (7.1).

KOTOpOE CNOAYeT MPOBEpHTH LA kexiol rowrm g, §ed2,.., %1,

2. OrpasRierA THDA HEDABGHCTR
a) Jllonycrmeoe muoxecrso R  BHJIEAGHO NpW MOMOMR HEPABEHCTH:
§i(x,2,)40 , i=f2,..,0.

Torna coraacro Teopeme 1.4 ra, I sanasy ,/ﬂ samenseM sa-
naveft (7.2) npm NODOAHMTERBHHX YOAOBRAX:'

B reopeve 3.1 rua. I numyuﬂ , B HMUYT HA NOMYCTMMEX MHO-
xeorsax coorsercrsenio R w UXG | Hawdomee pacmpocrpa-
HEHANM METOROM ONDENEJEHRA LOMYCTHMHX MHOKEQTB ABARGTCH BHLENe-

HE® WX W3 ADYTOTO 0OASe EMPOKOTO MHOXSCTSA, HA KOTOPOM (yHKURO- xi’l"on hs0 (no & - me cypewa). (7.7)

HAl onpegeseH NpH NMOMOWM PABEHCTB WAM HepaseHoT®, Ho rTorma HaMru 06) JomycTamoe MEOZeCTBO UxG  sugeseno aopn nonon Hepa-

MUHWMYM MOXHO MeToloM o ® B —dyurnwoRanos. BecTB: V(txw<o , (=12,..,¢L. K (7.8)
PaccmoTpim xpaTho Randonee pacnpoCTpeHeHHS® CXYYAR. llpuaem Bce onm coxepxaT 4 . Torza sapauy I# 8 samensem

aanaved (7.4) npm ycrosmax:

1. Orpawnienus Twna pasescrs hd=0, k20 . (mo | - me cywmam), (7.9)

> lpmmep 7.1. Myery » sanate . .
= c’:) yers aony'c‘l'lmoe mo.xecfao R suzeseno nmpm nomomm pa- . J= _‘(t,z.u)dl, S efi(tmu), ind2,.., 0,
'i‘{“l"l)",as (=12, 0<2n (7.1) : : yupaBrenme U - , & zonycrsmoe wroxectso U orpammyeso me-
Torna sanasy infA womio samenwrs sagauef , pavenornav Qe sl (a<d) . 0007‘""' (T4): [5“'“",“".'.’1
inf [4+ u;(=, % k) (2 2)]. (7.2) L . Coraacho (7.9) wa nomycrmex u: Afd-$)sg, » nonTOMy WMeew
3neck -‘:ésscm{o w:;xunu, L -u;puuﬁ neonpenexenuull BekTOp, . ‘ ‘un/ (B4 M(u-8)+ A'(.u‘d'] . M‘B'
B sacrioctn, woxio mants My=2. . Copasa cTONT oxEo B3 yesoBmfl NpMAIINIA MEKC p;mm““.
6) HonycTwmoe muomectso l}'G BHJ(@NIEHO [P UOMOUM DABEHOTE " & . ' 5) Jonyormmoe Mioxectso G suexeno xmige *=
Bt ua)a0, iefs,.. E<z, (7.3) PARSHCTEON  W(6x)&0, is(2,..¢L. (7.10)
liycrs us (7.3) woxuo natw € wommonenr Bertopa 4 . Torza Jmfeperupys (7.10) nomis odpasom mo ¢ , noxywms Bepa-
sanavy .w B womuo samenmT 3a7auen BeHCTRA 2Y d : ¢
inf[8 4 Mt2 ) % (4,0,] (7.4) Wlexu)m i fmv) e Gha, ingr. Lo
rie A masecrime dymmmn, W =MAPHAR HEONPEeNEe OHHAR PeKTOp- 55
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Ecxu cpems Hux ects HepaBEHCTEA, HE Ccopepxamme & , 10 guidepen-

QHpyem mX eue pas ¥ T.X., NORA Be NOJYYEM_CHOTEMY, B KOTOpPOHl Boe

HEDABOHOTBA CONEPRAT & . OCOZHATMM MX %u)€0, juit,... ¢,
a8 nepasenctsa (7.10) w(7.11), ue comepxamme ¥ , oGOAHEYMM
Qhx) a0, j=12, .. (7.12)

Bocmonssyesca Teopemol 6.1, rae s2a Boamoznue PeapuBy fiyHK-
untl  W(4,%)  sossmew wiorcodpasus @/(¢e3)=0 . OPPRHAYOHHEM
(7.12). Kpome Torq, » mpouecce rawreuwa o OTparmMyensn redcTry-
vr n nepasencrsa ¥j& 0 . Moorovy (3.7) ra. N Mosio sanmcats »

BROE . 60( P
L LCLL L WRTTCRREZRT e
UpR IODOJRNTEALHHX YOAOBMAX, CAEAYHIIX RI TeOpewy 1;4 . L
"'&-0 ‘Jbo ) X:?’;o 11)0 (no j- e cymua) (7,14)
8Re0k MENEKOH - MMHYC M mmce - OCOBHEYHUT BEAHYHHH Caea
¥ CUpaBa OT TOYKM BXOAR HE OrpaHMyeHus, )
llyors nan npocroru d=§wd | 1 o, puerca ONHO OrpenuYe-
fine, W3 HeOOXOMMMEX yosomull wMumya TEpBOr0 CAHPABNOTO B RBAJ-
pariux okodxax B (7,13) CABLYET, 9TC HH MMHHMANR
B0« 0de =0, inga.,n. (7.15)
A ®3 Reodxoxmmux yoaosed wimvywa no G noay4aem

“o‘ %.‘l].' “o’ letr- o 9¢| .

Yuuoxan supanewna (7.15), rpowe nessoro, wa £ omsanu-
BAA MemLy 0000k, moAywHM

R~ (B -F) eV 14

Auarorwswo ywnomasn (7.18) wa ' y og Bas , Hallem
CRT L) (R fo- )= 38 4 1,

Busuran stn Buparenns w wonomays oo;aututu 25 B, noxyeww

[B(w)-B]+[B(u)-BY ($-$") {7.16)
o BE i B et D AYE e o8008,

+
‘. T.e ‘uem “acTsh HeoTpuare npna, Kpowe

TOT0, O9eBMAKO, 4To ‘b$ ' + Te®. nopsga yacrs (7.16
Henosoxureasua, fosrowy (‘3 *1a0 . Tax xax =0 , rodé

MOXET OWTE TOABNO B Toukax, p xoropux ‘kpwnan &E(t) 5 wowenry
10  xacaetcs THIePIODEPXHOCTH ofpaHmsonms,

Eoan msars Weya,, hed(t) odoanavurs H=yfi-f, |
10 u;:ﬂmwuo JOAOBRA MREWMYYA, CasuyomMe ma NOZHHTErPaNBHONG

-

2~

Bupaxe 8 (7.13), mamyT CMCTeMY I DAC-e1d SKCTPEMANN MERRY
TOYKANM ‘HXON& M CXOHA C OIDAHMYBHMAMM:

Timfilbxlt), Giw-He*A®x, A@ =0, A20, supH, (7.17)
a ycuosug (7.15) mossonar paccumrars 3mauenms y/  opm Bxoxe ®
cxone:

H.-sdu]‘-lf.-wﬁ]’--i ’Q ' !l."l.'i%"ii:" o, (7.18)

AXropuTM pacyera cocTOMT B credyvmes. 3ansewca Y(f,) ]
wHrerpapyem ypasuewns (7.17) , noka e mactynEr pameictso @(ha)=
Raxee no (7.18) maxommw yf u ) . Ecaw Vo0 , 1o ne (7.17)
onpenensem A . Ecaw A0 , To wiem no orpammvenmswm, fpu V<0
wim A0  yorowms sxoma Ha OrpaHWieRNe He BHUOJHEHN W HAZO MOX-
ompats y(¢,) , 1o Tex mop, noka OHW He OYRYT BMNOAMeHN. Cxom °
C OPpaHMYEHMS BOIMOXEH B Andofl MOMeHE, noxa ﬂ’ﬂ . Mowmeut oxo-
A8 MOAUMDAETCS] TAK, 4TOOK YAOBAETBODHTE 3ANAHHNE TPAHNVHNE ye-
JOBHA HA TPABOM KOHUE. JIBHXEHWE N0 OPPAHWYEHND BOIMOXHO NO TeX—
nop, noka AP0 wmw noks cmcrema (7.17) ‘cosmectsa.

7,%2. Peaurs sanavy
[=[fstw)dt, Geu, 2vf, x(O={, x()ef. (2.19)
Jurhlepemmpys orpenuvcnne P=(S-x40 |, nanzen Pr-Ue0 . Boas-
uev Ve yx . Toraa N )

Juwx|'+)(05-x) ’1 (§*+ Ju- yu-ru- ix)dt |

HeoOxonmmue ycaosms Munmvyma  ypapitenus (7.17)

Xell, jmx, umyed, AU=D, 130. - (7.20)

Paceworpaw ofxacte ¥>B4 . Sxecs, moodme rosopa, UWO
noaromy A0 . Hrak,&=i, §e&, Usy . Pegax €e, HAXomNEM

Veotte et , xecet-cet
A8 &, € - NOCTOARHWE WATETpUpOBammA. Tak xax X(Wm{ , 10 &-Gpst, u
Ve Q@) xofe-eY), e (7.21)

Yenosna Bxona Ha OrpaENYeHue :
L ) O (P T L

loncrarnnsn cresa U~e ¥ . acnpasa W'sQ , TOJY Y AN -}(mﬂ,
T-¢. ¥ul, y*e.) . Taxuw oGpasow, urods mofirs a orpaHweexxe ,
Hano » woment  X(4)=@3  noxokpars y¥) rax, wroow V(t)=0,
rie & - womenr BXona. Tax xax Xey , T0 870 paBHOCRNBHO
TPECORAHRS BXONA MO KACATEARHON K OrpaHHYEHND. Monerapans y(f,)=0

x(i)=Q5 , (7.21) , naxonmm Cy, by !,'-&la-a)ﬁl.", (77 ﬁ-‘)-'
5




Ws yHt)s-} m PB0 cxemyer, W70 MOXHO BIATH amGOe
Y'(ty)s . Tax Xak Ha orpasmuensz 4m(0 , To A=-y R®,00-
% V()0 , pexmamia A» 0 W nBMXeHRE N0 OrPAHNYSAD BOIMOXHO.
fia orpanmiesns Xu@F x ma (7.20) mweem ywféeg mam, yURTHRAR
watassHoe yonosme y(¥,) , mafmem, MTO HA OrpAHWieHMR

Yafto[ue) -], s

ota fymxums pacrer, o mpr  y(€)<0  mexoropoe spems oxa
oTpmIATENbHA. BYNeM CXORATH C OrpaHwdeHms Opm y(t)mo , 1.0, pe-
FYARPOBATE MOMEHT CXOAR ty nondopom ¥*(¢) . Mpr cxome moy4mm
{em. (7.18)).

rle)- v =i, [§2t e fut s [t u-vdf’

flogorapans coxa @=0 , W=y , noxyums, uto ¥'(e)=0.
fia Zsy BwHO, TTO B MOMeNT oXona kecatemsnan x &(£) comnaza-
T C OrpaHEveHNeN.
llocas cxona WHTErPEPYETCA CMCTEMA:
Zuldy, Yux, U=¥, Y(t)=0, X(t)=05.
Tak xax §>0 , ¢(t)=0 . vo mpu €3¢, ¥(t)>0, U@)>0 =
.'x(f)>a5 , T.8, TPRGRTODAA OyneT yunaaarThcd. OHA Taxxe ONMWCHBEET-
cq ypasuenusme (7.2I), B xotopsx f, ¢, ¢, HaxomsTea Wa rpa-
amanux yooprt ()= , ¥(t)=0 , x(¢)=05 . Bra rpaexropmr
maodparer Ra pEc. 2.3.
j r) Lomyorumoe MuoxecTso ) XpmEEX
x(t) mBEmeseHo HepapescTBANE
Zi-h(tm )&l , ind8.., N0
Bamanmmcs Y(6,&) ® Boanmes P ~dyrmmo
HAT B Emne
}-Fm,[m-ﬁ(t.a,u)]“- (7.22)
Coocrasum dyHrumcRan J=j+ ..
" HurerpEpyn nepsuit B (7.22)" no wac-
TAM, NOJYUMM J-ﬂ:zgaﬂdf . Mu nprwm
® samewe (3.8) mpE JOMONHWTENBHHX YCAOBEAX.

§8. OnTmmsanus XMCKXDOTHEX QROTEM

A) Niycrs meevrcs muoxectsa mpomapoxsioft mpmpons X x U o
BNeMEHTAMM X ¥ U COOTBETCTBEHHO K KOHEWHNN HATYypansHMA pax
uncex K=(042,..,N). Kaxzomy r€K coorTercTmyer IomycTEMOe
nommuoxectno V(x) npaworo mpomssenemms X% . T.e.Vie)=X (0 Utx)

L T WA e e

Prc. 2.3

58-59

[lpeamosCXEN, YTO 34N&H ONOPATOP, ONPEAGNOHHHR H& npaMoM
npoussezenwn KXXxU  » npu xammon «€K oroSpaxammait mocir:
nee ia mHomectso X (k+f) , a mmenno®

Xi(est) = § e, x(0), u(®)] led2, -0, (8.1)
Ha goneunse sEavenus %(0) , x(W) mazoxeny cpasw
felx(0),2a¥)]a0, «xi2, . pa2n, (8.2)
QNEeMEET X HA3HBADT COCTOAHMEM CHOTOMH, WIH JasoBuM cuc-
rOAHHeM, 8 ¥ - ynpaBaenuem, llepBE OTIMYAETOS OT BTOPOTO
T&M, WTO BXONW. © ypasHenwa (8.I) npm pasmux .« . Sxewent
us{u@e)} . K€K iasusavr gonyormy ynpepsenuew, ecxe u(el U(x),
6K . a coorser. ‘Byxumi emy mo (B.I) saemenr :.t:m}, x€K
- JomyoTmv Jasonid coctomimen. eoxw 3G)EX(x) , REK . Mmoxectso

nonyorumux X , W olosHaYHMM
Ka4eoTBO COCTOAHMA OUEHMBAETCA (YHIIHOHANOM

1= g (oo, 20) .g 4" v 20, uw] | (6.3)

rne {‘(n.-.u) - dywrumz, ompexenensas na KeX»U . Tpedyerca
HE MHOXECTE® AONyoTHMMX 2, U HaitTe papy off U* |, jamyp
fyaxnxonanry (8.3) BawweHbee sHayeuwe. llpeanonaraercs, uro (’H
cymecTsyezr.

B) SazamaM ol -fyHRuMOK&A B B
o= dua [0200), 0 )] + W (M) (1, (0=, u ﬁ #emi
rie Vi &&) - dymaien, oupenut:uu’o 1:‘1 .7 “&w -dw’%:l:ll,
ompeneserKye Ha ;l?IX(N).

bymamonan Jeltd npencrasew » mmne J=A 'z 8.,
TR Aeglx. 3 () ¢ Ao X0) x X))+ Y (W 8) - YT HOR )],

6& M.'}FL("'-'FV["‘; f(mx, u”‘ Y, (8.5)

Torna wa caemcrema I §I ra. Il surexaer:

|

To0pewg €,1. Jas Toro, wrodu napa £,#  dums aScomorHol NmEEMELs
fynxnmonaza (8,3) na RoTycTRMOM MEOxecTse @ » ROCTATOYHO CYWeCT-
+ BoBaHEA o ~dynkisoHana B (8.4) TaRoro, 9T0..

(] l--%‘. , wod,.., WA,

(8.6) -
v oAzintg , yaace,
*/ Bepxik#l wrnexo y NORASKBAST, YTO 8.1
MOHATLCH OT CTYNIGHE K CTYNGHN, T.6. NpOUGCS for POTOHRRR®
59
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JTOT PesyALTAT Ji.f POMOTEHHOrO npouecca (ﬁ' - HeN3IMEeHHDE
OT cTyneHw K crynedn) nosyuen  [2), a reopemodt 8.1 ododmen nmn
TeTeporeHHora npolecca.

Feam okazercr, uto X, ﬁ‘ @
(8.3) wa Q@ .

B aTov cayyae MHORECTO, COAePRulee abCOAKNTHYD MUHMMBIL,
ects nepecevenwe sioxectna M(x) w V() | rae /

M () ={x(®),u(x): ¥(xot, F5(n,2,ud& ¥ (e, £) k=43, 44(5.7)
M(0) xM(V) ={x(0), u(o) x(W): A-gol-g) - o)

MHOXECTRO, COMEPXANEE BABENOMO SYTule PRNOHMA, Yem aaiHoe,
ecTh nepecevenne mioxects /V(k) u V_('t) , e
N ={X () Ulr): Bet fo & But Fou foxeetdMot, (6.9)
NO)xN(N)={x(0), u0) x(): d+g.edef.}.  (8.10
Kax (8.7), Tax w (8.9) cneaywr w3 onpeneneuus muoxects M

w N u(8.3) .

« TO j 2CTh CUEHRA CHARY

ﬂyéﬂ B sanave §3, onmcupaemoft OOMKHOBEHHWMM KW epeHINANH-
HEME YDABHEeHNAMR, (yHKUHOHAN IABMCAT OT IHAYEHMM, NPAHAMAEMEHX
dywrumed X(¢) » npowexyroumolt Toyre Iy (G<ly<f) , a wmenso

[=F(x,20)+ Sty %)+ [ A(txu)dt
Cocranmm oSodmeriud fyHXUMOBAR KAK CYMMY ABYX (JYHKUMOHAIOB

oo [th‘.] " (l.lt') H " l'
JeFeYi-Y+@+t'- ¥+ [ Bdt + | Bdt.
Orcega BinHo, 9T0 BMecTo yenosnA 2 (3.8) reopesu 3.1 momn-
AADTCA YCAOBMA:

;",'{ [Ptax) + ¥ Tazs) - ¥ (tp,2)] ;:ya 50,

610. JamMedayxe

A) B §3 Guan paccwoTpena 3anaua MWHWMM3EUR (yHKIMOHAAA

[ =Flxoz,)e 4 Exuwdt . - (10.1)

HR DeweHRAX ypusHomwd |,
Li~fi(bxu), 121 i

60

[Ip¥ TeOpeTWIECKOM AHANMAE DA JUPOms.MA BHRFJIOK M 9a0TO
noxarasw, aro B (3.1) F®0 win {80 ., Moxaxew, 9T0 8TO He OrpamE-
umaeT odmMocT mawmx paccyxnemmdt. lyors J=[ Af6au)de . Inddepen-
NMEPYS BTO BHpAReHMe NO MEEMEHHQMY BE[XHEMY Mpelefy # BBOXA HoO-
PYD nepemeruyn X, =fe , Tpuaew x namade

= JoXny(ts), Zinfi, Enae=fo « (10.3)

B Nyers J=F@,%), imtepemnpya sro pupexenme no €

,A 2aTem BMRTerpapys, NOAyYnM dyurnuonan

=[5 4)dt (10.4)
Auanormano (I10.1) moxso npesparnts » (10.4) w B (10,3).
B) fpennosommm, uro (I10.I) u (10.2) sasacaAr oT nooroRH-
HHX Ce , KOTOpHE TAX®E HANO BHOPATH ONTHMAALHHMN. OCO3HAYMM
ComLnon w nodapum K (3.2) ypapsewus Zasm=C . Mu cpemm
aanauy ¢ napaweTpaM¥ K OOwuHol sanave.

" OHako npaxTEYeck® ynoduee pewars saxawy (10.1), (10.2)
pr AMKCAPOBAHHHX NAPAMITpAX, a 3aTem MeHATh mx (HanpaMmep, mo
VeTORY TDARMeNTHOTO CHYCRa) Tax, 4ToOs dyHxumonan (3.I) yduman.

T) Banauy c fi, sasucAummn suHo ot ¢ wosHO cBecTR R 3anave
o.fi ,ne sapncrumm snwo or £, ecam nosarars fe@mg m x (10.1)
noGasute ypaspenne XKnsgwf | 3

JI) Moraxem, xax 3anady ¢ nossuxam by wm €, npusects x
aagade ¢ (MKCHDODAHHEM WHTEDBAJOM- MHTErPHDOBAHWI. DBejeM HOBYD
nepewennyp warerprposaini. £#CT |, Torna samada (IQ.I) , (10.2)
¢ nepemennuM & wm € npesparircs B SANANY C (MKCADOBARHEM

t <
ua'ralpsaaom (T, 1,) [=fs Aéﬁ“[’x, wdT, x/=cf(cta,u),
THe uTpux o0osHauaer npom3sojHyn .mo T . HocTosmmas esd BEONpAa-
eTcA ®3 ychopma mrHpvyma I.

> W3 reopemu 3.1 nmm‘b'nomnb YCAOBMA, COBOAmANUME C W33eCcT-

HUMM BATOPHTMAMA DEWEHNA 3ana¥ ONTHMANLHOPO YHDEBAGHAR, KaK:
apmazn Marciwyma X.C. lontparmua [ 1], ypasuenne Feimana [6],
KAACOMYECKOE BapuaiMoRHoe mouncaeine [ 7).

lloTpeyem nonoasnTensHo, 4To0E 4, ¥  WMeJn Henpepunuue
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COOTBETCTBYXMES NPOR3BONHEE,

8 M_m%!g_mml&umm Caexys [2] | Bossuew ¥(t:2)
b sune Yep(t)ax; , rme Alt) - wexoropue nmpjeperumpyemie
Gynxnwn €, 4% =2;-%;, CocTABNM IaMIILTOHNAR

- pOf; (b1 U) - f, (1 3.Y) (1)

Toraa B=-H-A%; |, neodxommue yorosms umummywa B mo X , su-
Texammue xs 0, I (3.8) reopesmu 3.1 (ycaosmA OTEUMOHADHOCTH) ,
‘Taxom Ba=-p - Hu;=0, i=12..1. (2)

Kpowe Toro, ms n. I (3.8) mmeem

B(tx2) =g Bux k) waw fpf(-H)=-gypH . (D)

Yozoema (2), (3) ocosmsorso ¢ (3.3 COBIRNADT C 000TBETCTBYL-
mEME yoxoRwAME npmmimna Maxomsyma®’ 11l
a) 5 Th Xyé 0 . Samagumcs soemx A=

i={2.,n-1 , xpowe Iu=Y(tx)/x, . Noncrassm mx s (3.9) §3, no-
Zyvu wspeoTHoe ypasmewme Beasmana [6)
WUP‘&,J&“%)-U. (4)
Kpaesum yozorwew maa sero asaseron A=gomsl, B pesyasra-
Té DEWeHNA 3TOrO YDABHOHRA MH NOJYYEM BCE [OAE ONTHEMANBHNX
TpaexTopnit,
5) KaacoNieckoe BADREUNOHNO® WOYMCAeHN®. Ms n. I, 2 veope-
mi 3,1 Xerxo MaBAEYH YONOBHA OTHOCKTENEHOPO MHHEMYM&, COH
uEE C COOTBOTOTBYNNEMM YOAOBRAME BADMAIMOHHODO MCTHCAeHms | 7).
yors U - orxpuras ocssers, #(t), ¥t)  menpepisnu,
hi(4xu) mveor menpepusnue waotHme npoRSEONAMS X0 3-ro mOpAI-
l?. Bossmem Yepi)ax; . s (3) caenyer,yro B Touke MummMyma
By (bxil)=-Hy (t,au)=0 , ini2,.. 2, (O
Ypasuenns (2), (4) copnaart ¢ oOwvHMMN ypapHeNWAMM ke~
pe-farpgixs [7]82, o. 1. Ms [3] vaxxe cxexyer :

0 commany o e FUPDO L Ljntd 0. (o)
[+]
wa [7), §2, n. Zw caadoro OTROONTAALHOTO MEAMY -

’

I/ aro
BOALIA TOHNMATS KAK DOXYWOHHE HOOOXOLMMX -
TaTgu, ai nomni HeCOXOREMEe y&.°8§u mmnga::n :
Jn sefz) ¥a X ', ¥ OKB3a%00B, 970 ST yoAom
G2 s & magoommat wiciacnmian Jisshinis skiavy
pc‘znrowuuo VOMOBEA COBNANOHAA pém:“m'::n::o ¥ 2.'8 ]
.1’

Hs (3) MoxHO MOAYHMTH YOJOHME, COBneiammes (¢ yoAOBMEM
Befepurpacca, B camom mexe, echm B nudian: corascHo (3), 1o
B(t:=u)- B(t,xa)»0. (n
Bostwen Y = mupe Y=p(0aX; . lpmimas po muweaine (I), ne-
papencrso (7) moxso nepemwcaTe B BHAE

Fultwu) - perf; (au)- §(62,2) + P62 @)>0, &)
3necs WU - mdue, & & - 3@AYeHWA, COOTBETCTBYHMEE 'lidﬂ
Jllodasum ® (8) TORNECTBEHHHE HYIW

Ak -feaw]=0 , pl-fiai)-0. @
ho+ P‘(xt -5)- % -ﬁ(‘:-ﬁ) -pih ¢+ pifw0.  (10)

3necs fwf(6,%,§) . BuINDSM W3BECTHYD B BADHAUMORHOM HCYHCTe-
Hwn dymximo Jlarpakixa
: F fu(t0) + pi(e)fde- i 2)], (1)
Tie POk HeonpelexeHHHX moxipeui (vmoxmrenefl Narpanxa) mrpaor
pi(¢) . Coraacko (9) py= 94, . Monorssosas (I0) x (II),
des TpyRA nomydaem

F-P-(Xi-%)6,»0, (12)
rne Fuf,+p(X;-4) . Hepasenctso (I2) comnagaer ¢ yozonmem
Beftep@Tpacca CHALHONO OTHOCHTONRHOIO MHHEMyMA, -

Wa wupaxenzd 0. 2 (3.8) teopewu 3.1 Moxio NOAYYATH ycxomEe,
coaflaganmes © HAPHANNONHOTO MCYMCAS-
ura. llycrs, Hanpumep, mlmnoz 8CTh BCE HPOCTPARCTRO By .
Torga ycaoBe CTAOROHADHOCTHE, cienyruee w3 n, 2 (3.8) rTeopews
8.1, paeT ycaopme, COBNAZANMIEs C yCJIOBEEM TDAHCBEDCANHHOCTH:

& &0 vom - o

Yeaosme, coenanapmee C JCAOBReW KOO OTHOCRTRABHOTO MWHE-
My™a, MoXHO moxyumth ¥3 n. I,2 (3.8) reopemu 3.I, Mycrs mas
NPOCTOTH KOHUM JMXCEpOBANH. Buumcans d , DOJySmM

)
9= {8t [ (B 8505280 By By S
Wedd, . n, A letl.-m, !
rne  feft), "lk(ﬂ NONUMHEAH YDABHEHMAM CBASH D BaPRALKAX
B, w o By s 5 Tty | iy jatd,..on, 1; ]!
Merxo BRIeTH, §TO BHpAXeHWe, CTOAWEe CNpEBa DO MHTErpazoM B
(14), cosnamaer co sropoft Bapmanmest or £ (3.7), ecmm Yapilt)ax;,
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! M ycaosue Iluxoye-Te =K .
8) B padore [ 3] lluxone pacomaTpmsan 3a7a3y 00 ASCORDTHOM MEHEMY -

me dyunmonasa: 1) -L‘“ﬂ:id')&; .

rae y&) = n-wepiutt sexrop, 6T, yE€G, y@), y(b) sanam.

31ecs MCOOABSYRTCA OOOIHAUEHHA PuUOOTH 3] . On noxaaan reope-
wy (cm. reopemy I B [3]) , wro mewrop~dynmma y&)  wwHmmanpy et
I(y) .+ scam woxso onperesurs A swmifepemuupyemux {ymul 8y,
{l‘,y} TaKEM 0o0pasoM, uro npm kawiom x€@4) u awoux vy
#3 TxQ cupasenswbo HepesescTso (ow. supasenwe ([3) » [3]) :

b )i y.p)-] '2_: 4y 'gﬂ')a.-- ﬁ,‘ajdpo. (16)

NI
O xe yrasan, uTo mAA CymecTaoBannA 8, B‘I JIOCTATOYHO Oy~
WOCTPOBAHMA TAKON (yHwuimn

i
f) =g(x)+ ; B@wdy,,
4 ¥ A
fr8, gu-hs f S 8Ly, an)

lloacraraas (17) » (16).‘ TOJLYY M

Rz wp) wlf g d - gu) - ( { ’ént!i ~4+)>0 (16)

Ecam 060sHauNTS a:",z-t,l-?,,fu%d‘.. 1o (I8) moxHo ne-
PENUCATL KAR NOCTGTOUHOE YCJOBMe BOCONSTHOTO MuHMMyMa KpoTosa
([2) ¥ 12): pyp R Ran saneun (16).

0) RocraTounoe ycroswe ipoross sypf [2] uenocpencrsenso
CABLYeT TARKEe M3 HEpABEHCTDA DeJUWAHA: KA TOrO, 4rodu JomycTR-
was napa #,@ dwia acoomoraol MIEHWNANED SaiavH

I={ ot idt, 2iof; (2,4) in42,..,1, X2, 2lihoz (19)
J ROCTATOWHO oywecThobaEMe Taxoh jwhiepenumpyemoR Jymaumn G(¢,)

STOON an AndoM mapu KU  w mxero t€ (&%) wvero weoro Hepa-
BEHCTBO

g«u.-mv)«mw-uamg&,«wu.uuuwm; @0)
(ov., Hanpwmep, Taxoe wepasercTBO fun asToROMNOR 9arawy TPy
* nelersun B (1) crp. 82, sup.(82)). loraras W(tx)= Ptx), yepa-
BeneTso (20) moxHo mepenmcars
. Me=gup R(txu) upn VEE€E(Yt). (21)
Joaose (21) eors xocrerowsos ycaoswe Kporobe [2) .Oxmaxo mpw
ucnoxkdowuins pacory (2] waro wwers » muny, wro omn CORRPENT
PAZ mexoppextoote! (cw., manrmwep, [8], |o)).
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| Jlaree yuwrunan (8), Haxonmm

2. [oqygenye

. .A) PacoMmoTpEM 3aiayy HOWCKA BKCTPEMyMa QyHKIRR KOHEYHOro
GHCAA NEpPeMEHHLX

JYHENAOHAN

19TO 0T pads

I.l#)’ £@)-01 ‘."’,...,M‘R. ‘1)
Sgpanumcs o ~fYHKUMOHRIOM B BRAEe
etk s (2)

rae @ - nocroAHkue, @;>0 . OueBwiHO, 4T0 (2) 870 - o ~yHKR-

" UMOHAN, TAE KAK HA MONYCTHMMX X OH 00pamaeTcsl B Hy b, TIoCTPORM

o0o0menHul dyHKUHOHAN

J-ID(‘) ¢ a"}“o (8)
H3BecTHO, NTO NDKM ONpPeNeNSHHEX YOIOBHAX npa Q; ~ 0  MEHEMANL
0COOUIPHHOTO JYRKIMOHEAA CTPEMATCA K MEBNMANY 3818YH (1).

Onvako w3 Teopemu 1.4 swreraeT ¥ Hopufl fexrT: MMHEMYM 000G~
mexnoro fynxunonana (3) npu iudom o meagercA omenxoft CHH3Y
dynramonara (I). '

E) Pacomorpus sapauy ONTAMA3AIHE, ONWCHBAEMYY OOHKHOBEHHHME
IuplepeHIMANbHUME YDABHEHAAMMA

I=Flayn) ¢ | 1, (bau)dt, a;-f (62,1), is42.n0)
¥ nogpoGso wanoxewnyn 5 §3 n, B,
Sananam o KIIWOHAR B BAue

et [ § [3: - fi(h )] dt, (5)

rhg @>{ , » Synem merary MUHHMYM JyHKUBOHANA

A

[=P+ [ T $a-4iy]dt, (©)

- Lna pewesns 9Tof Sazaum MoxHo OpMEHRTEL Teopeny 3,1,7

Beexew odosuavenns FimVi , iefd .. N,
rie ¥ - nosue znpa.ueuu. Torna oGoomennutt JYHKIMOHAN sanmmer-

; . &

cA J=F+ V[: $ L.;’(v‘..h)'_%‘v‘ ~Y¢J“ =A %L.d’. (7)
.

llyers xomu X(¢) gwcouposanu. Boszmen We pdx; . Morcrasmm ero

8 (7). Ha ycaosus ‘L&’& noxysaew (U orxpuro) :

Bq"ﬂ.‘(yi-f;)—P"la WIn %‘jc' ‘5‘, ) ‘8)
T.e, > s :
sy @

By= 32 *ai(v-£)(- ')-' =:—£ - P:g ~Pi=0, (10)

P! 1)
By..aa. —P‘aﬂi‘bao_ ( P




Hemosaya oGosusverms rasmrsrommana H “pifi-4y . momysmem . "

OKONSATENLNO .+ ° Ycnosma Teopemu 3,1 CBEAYTCA K BNOARORND OIMHCTBOEEOIO
Pt int2._,n, Ho 0, 0tz 2. (12) TpedoBanEa ipd I, m0). )

Taxew odpazom, BmueM, 9ro (I2) nna dynkawonana (6) cornana- X ¢ © Ecam Teneph SANGBATHCH DASHNME F u R » TO pewas (3) |
eT ¢ compAxenHoM cmcTemol NDWHUNNE MAXOMMYME, & npasHe §acTh A JOOOFO W8 STHX JYHNUROHANOB, MOXHO HANTE BEXNYMEY BOCOXDTHO-
ypassesnfl csasn (4) ormmaprcs modasxod P, (cm. (9)). IO MEHEMyM& AR NOOHX 38JAHEHX TPAHNYHEX yoaoBuR. Taxmu oOpasow,
Oroxpa Bmmeo, (v, (9)) , 9To B cayvae orpaHwYeHHOCTH p,-(t) pewesne ypasHesus (I) osoxur BapHAIMOMHYD Sazady AEA JOOOrO
Ha [l.,l,] npr Q@i e wmawvans fynmuronana (6) crpewmsTcAa K ME- (FHENHOHANA K S814Y6 YOJOBHOI'O MEHEMYMA QYHKINA KOHOWHOrO WHCAR
Hmvane dywsumonana (4). D8PeMAHHHYX , (

H3 reopemu I.4 puTexaeT Taxxe ¥ HOBMM DO3YABTAT: MEHEMYM B) liyors mo-npexsesy ® (3.4) {,=( ,a x(%) sanass.
fysrumorana (6) npn MNOOM A< ®e ARAAETCA OUOHROM ORWSY BEAWIWHY Sazammwcs fymenmel  Y(tx,y) |, swavemwmax y(4) u, monoms- i
dymrmmonana (4). ays yoxoswe (A8 wa (f,f) u ypasuewss (3.3), uafimew smave- i

aER x(4), (¢ , lycrs npm srom E() ORASANNCH HONYCTEMEMY
3 " . Torna odoGmessufl gymmmonax O;n‘r - % |
- T Mo *. |
o , DS E— Yexoswa TaopeMy 3(.1 CBEAYTCA K BMOCNHOHKD OINHCTEENHOTO
o B Bmae - ; TpPeCoBaKRA inf J(axy, %), 4) {
¥ex) -/i:ff,‘(t,z)dx., (1) Bynem suaufca pasuuwr £ . 'Eoaw oxameycs, wro suave-

rie %‘ - ‘7’&‘. ‘
3necs B KAmIOM CHAraemoM™ BCE KOMNOHAHTH EEKTOpAX , Kpome &;

Npit MHTETrPRPOBAHMH RIDANT PONH NAPEMETDOB.
liyors Yh; wenpepusuu m Yae cyuecrsyer. Torna

W& 3,8, w3 (4) cosmamyr co skewemmmm x(),x(%) x (3.3), o ‘
970 - 8CCOADTHRS MNHWMAXL A1A BMODAKHOTO (yWKINOHAZE, ecxw HeT,
7O COTAGCHO OOWEMy NDHMUNIY BIBRMHOCT BupNeRNe (4) XBeT olieNKy

. CHESY 1A BWODAHHOI'O GYHNUMOMANS HAM PPAHEYHEX yoxospEfl.
U(ex) = W (t2)dx; (%=®Pors V&zt'a‘%a}“). (2) llpesnosoxmu, uto m sazamcs V(%) , wammm £(t) 2(€) ws inf8
lMomeramns ' ¥{ B (4) upmapzenna [, npwaem k murerpo-amdde- ¥ ORA38M0CH, YTO OHE He YJIOBAGTBOPADT YDABHEHEAM (3.8). Torza
PEHIIRAIBHOMY YDABHEHHR N (4% anm amGoro ms dyuxumonano® naer Toanxo CIeRKY PHNSY,
inf( f.-%‘lz'ﬁ Yore (b2)dx;) =0, Paccworpau saxnuft uacTHuR cxysak, worza V'i-'m . B otom
& cayvae e
8 caygae pewel’m ROTOPOTo na‘mxeu BCE TIONE ONTHMANBHHX TpREKTOpMN. J= i) +: &.’,,;‘.—g i Yu +C. (5)

{ dmeck MCOOABSYDTCA 060O3HAYEHWA THIE ()X, hle g 7.0,

4. OCuER DDWHUMD BIAMMHOCTH B _BADHALMOHHHX k ’ lpexmoxoxnm, Ham HAmo HafiTw MAHEMYM KOODIRHATH x,(¢,) . T.0.

cHBAGMNX OOHXHOBE F=24 , ups ycaosmm, uro sce ocrasase ROOPAWHATH S&uady. Pe-
H . WHW RpAeBYD 32787y, T.e. DONGEpeM Taxue ¥ig .+ 9T00N sHaveHNA
A) Nyers 8 (3.4) f=0 ®/, a Fef(t,@,%,). lipeanorczam, wro , X COBNAIM C SANGRMWMW, @  Y,e-{ . WuuME Ciosaum pesmEM
MH DeEUTM ypaBHeKMe B YACTHHX MPOMIBONHKX NOCTABISHHYD 3aza7y. Toraa sTo Gyner MWHEMEAS ™ Aas ADGOTO dyHR~
f[- Ve h(t W)= Ye]=0 (X3 .. | Monana BEAA -2 Y, g (1O J - He oywMa) npm yoaosmm, wro
¢ KpaeAuM ycrosmew Y(t,,x,) =0 . Torna otodmennud dyRenHONEA . .\ 7 OCTAMERNE KOOPINRATH mMewT 3nAYGHEA ey Xy (f4i) . B ca-

Cus MOM neJ6 3RaYeHHA Vs OUpenexens ¢ TOYHOCTHD jO DOCTOAHHOIO

) MHOMUTENR Q K30 cHCTeMa § =~
= 3
J=¥ (h.&n.lx) - \"(“I.ZI). (2) ( 2 H'.' W e
; */ lsioxecrso R woxer p .s-rone UYHKTE conepssTs t
¥ aro He RADYRAAT OFMHOCTH BAPMRIMOHHON 3ajauw, " e
e : €7




goxaran Fe-2,4um Feayw, , noayums, sto yexosme itfJ 0o X via
BAN - Xy BSUOOXHOHO, W00 & He OYReT BABACETH OT BTAX BEAMIMH,
Taxmm odpasom, xorma 8 (5) y,<0 , TO COOTBETCTBYRUAA ROOPNRHA-
TA Xy JNQCTEI'EET MEHEMyMa, 8 eciw V>0 , TO - maxcmmyma. JLng
snavens® &, - HAOOODOT. 3TO Xe peweHue OYZET MEHMMANED R RIA
gyRxnroHANOB BIE F -‘vuﬂ. ) u.>0 . Ecom moHeuHwe 3HAYEHHA He
cosnazapr ¢ sanaxiumm, o (5) naer oueHxy CHM3y.

Mlycrs TpeGyerca HANTH MuHmMyM
['lo('), fix)=0 , i<f,..,m. (1)
Anecs X — M -mepnuit perTop (men) , () uenpepusuwe ®

neaxge andepexuwpyemu. lIpamenEw Teopemy 2.5. Bynewm wucrarts
~JyHRIMOHAN B ORPECTHOCTH TOYKM MMHEMyMA B BHIE

om (@i §byax) 4i(2), a8 =const, jui.. n, 0xex-F;. (2)
Coorapnu J=[4d . Buancnsa I-f amfidepesunen, noxywam
d]-r&*(ﬂﬂi‘uuj)%;]fz.45&j£{z)hj .

OTRyI&a BPELY 43'0 B MPOR3I“OABHOCTH &J R TO%Ke OTHOCHTEABHOIO

MEHREMYMa 2EX" CA8RYET CHCTEMA :
ﬁr‘uz; ‘=0, c'-l,_r.,’m,d'l,...,ﬂ. (@)

Ha srofl cmeremn m (I) maxommw X;, &; , suancasgem 2-f awdepertr-

a1 B Toure X :

ol ol L e

JameTnm, 9T0 KosffmmmenTH kBazpaTHyHol fopmu (4) OTANIANTCA
oT xosdfmrenTon odHYpoR paTHYHON fOPMH, HANpAMEp B MeTone
Jlarpeuma, xodarkof eS¢ AYM - MPORIBOAEHEMA NOCTOAHHM-

-

] ‘4. « Ecan nem ynacresa nomoOpaThs WX Tex, wroGe dopwa (4) crara
NONOXATENEHO OnpeliefenHofl, T0 & €CTH TOUKA JOKAJRHOTO MMHUMYMA.
C sTol ueasn Movilo, Hanpwmep, HaflTW XOTA OM OMHO peNEHEe CHOTEAH

AnHeNENX HEDABAIICTE, BHTERAXUNX N3 KPUTEDHA Cw:q.eecmn OTHOCHATENb-

nn hin

Opwsep. HalTs wasmeme [=xsy np yoaousn X'+¥'=2 | Coc-
Tanngen cucremy (3): {42xa,=0, {+2ya,;=0, xtsy*=2,
Orenr: o ; e - va: Re- T gi
o TCURA HAYOn#v nme toupn okerpewywa: Re-4, §e-d, @23 w

Feof,fof, qu-$4 . Buumcanew rosfdmmentd C.s B (4) 1 Cun20,422 4,
Cu=2phy, G w22 busy G 2atyky, Mo xprTepun Crnsneotpe Gr>0) CaGe~ iG>0
:l-l rouxe nea.uh:]b , (2a,-20x)2ay-24yy) - §8u b?0. Omito w3 oS-
woxnux pemenmfi ermx mepapencrs) by=0, Ju=% . Crexomaremsuo,
rouka (-1,-I) ecTs TouKA MIHMMyMa. AHAJOINIHO MOXHO MOXA3&Th, WTO

voura (I,1) eoTk TOUKA MaKCEMyMA.

Inpaxgenns ¥a e -yHEUNOHGA
Wenoanays weron o -JyHmINOHAMA, HAfiTR KBAIEMEHAMANE CXe-

HAXOB C TOWHOCTHD f0 5%. g
.nymx cmuuuo. Bomm Y(E)40 , 7o nondmpaem X, , oTansan-
mescs o1 & , o jonycrmwoe Y(xJ=0 , w cpasiusaew &) c uma-

nef ounenxot J(&) .
[, [m2t-2x-2nceszy , Yaxef-leaizi=0,

ors. J0, &ef, V=0, $=0.
o, [»at-2meyx’-yty , ¥mal-yl-a-v=0,
orn, Je-1, &1, V=0, Fu0.
[od+§ « vix-M-xlval , (x>0,v20), Yu-d + Y - Bl =0

3.
ore. Ju6, E=d, §=2, Fo0, T(32) =6l 2¢.
v-x nfayl . o @yt B
. e B va ST dai-r,

OTe. J--a" 5'!, v-"‘) i-o.
5. [sataytipt-tnextavixedtx-9, vR2toviitiy-da0
ore. J=-104,&=-%, 0=-5, E=1, ua, [(a41)«-10

I=§-fxtesrxypef+6 (%20, y>020), PuScosfx yief1ed=0

6.

ore.  J=f0, Both, o1, 221, $u0, T(111) =105 10,

lpamep pemeHRA :
J=xi-zsyt- ybinfxy+20, $ebinfay-1+0.

llozdepem o= A%, y)¥(:¥) rax, arodu wmumeyn J(. ¥) paxonwaca
npoctTo. JiA BTOrO MOCTATOYHO OpEAATE o=y¢ . Torza Jeaxtzeyl-y+20,
Zethy, oty Jol4}, 7., mame pemenue e smnsefca nomycTAMM. Caezo-
warensio, J=19% - ouelxa cumsy. Korza dymwma I(x.¥) wenser-
05 NOCTATOYHO MNSEHO, MOKHO NONPOOOBATH UOXOOPETE JOHYCTEMOS pe-
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menwe, Oxmsxoe x I, , W CpaBuwTh ero c ouenxod. Tax, B Hamem

ppumeps BossMe 3.4 , f=4 . Tax xax P({{)=0 , To cEO momyoramoe.
J(t1)=205 {9% . vs uwepaneucrsa 35AAséqalcrenyer, uro Hof |, jus
MOXHO NPHHATH S8 RBASHMNHNMANL.

dxteparypa X riage Ui

I. X.C. lowrparms, B.I'. BoaranckwA, P.B, lamxpenmnse, #.C. tmyesn-
KO. MaTeMaTH4YeCKAS TEODHA ONTHMANLHHX NpPOUECCOB. LHANATINS,
I961.

2. B.9. Kporop, Pewenme BADHAHOHHHX 381149 HE OCHOBE AOCTATOYHNX
yonoBHR 80COMOTHONO MEHEMyM&. "ABTOMETHKS M TeXemexanmxa",
1962, ¥ I2, 1963, ¥ 5, 1964, W7,

8, Picons Mauxo, Cxiteri sufficient: per i€ minimo abeosluto
ael yettese minimante. Atti Accad nas Lincei Mem. C8
Sei, Fis, mat, e natur. 1961, ses 16

4. A.A, BoNOHKEH. MOTON DENEHNA ONTHMAIBHHX 8azau, B of. "Croxnne
cHcTemu ympaBrenns", Kwes. "Haykosa lywmks", 1965, crp. 34-67,

5. A.A. Bonouxms. [pwHuun pacuwpenma YCNOBHE HXOOM BapUEIROHHO-
ro meucaeumA. Joknaxs AH YCCP, 1964, ¥7. '

6. P. Beaumas, lmhamuyeckoe TporpaMviposanue, Hax. msocTp. aut.,

1960,

T.A, Bamoc. Remum no BaprANMOHHOMY WCHMCAeHMD, M3g. whpcTp.

Jmt,, 1950,

8. W.B. sanmapckuft, Teopema cymecTsoB.HuA ONTHMANBHOI'O YNpaBAeHI|

. B sajiaye FOXRN&, HEXOTODLE €& NMpUVEHEHRR ¥ HEOOXONMMHE YCAoEMA
ONTHMEABHOCTH OKOMLAANMY M OCOGHX PERAMOB. KyDHAR BUYROANTEN,-

+ HOM MBTEMATHKE B MaTEMaTHYeCKON dusuxn, M2, 1987,

9. AL, Hodde. Rown, AH COCP, 1966, 188, ¥ 2.
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*HOBHRHE g € | .x L
A) I paccuorpeEme sepaym, odopwyamposaxsol » §I
*ra. It He sazen gyuxgNomaz x) . Wmyr wmnawyw oro ma xo-

NyOTHMON NOXNHOREcTRS A & o
Veron & -~dyHKI¥OHAN HEyMOOEH TeM, 9TO OH OCTABAAET OTKPH-
THM BONpPOC © noxdope «(x) raroro, uroow X €X* . Paccwarpmpaesuf
HARe NONXOM NBeT AATODATM, B 3HAYATEARHOM Mepe JWueHHEN 8TOTo
HEJOCTATKA., ’
Teopewa I,I. Nycrs: 1) e (xy)s0 romswo na X npavyeY,
2) s (x¥) rexoso, uro pas VxEX\X memneros y€Y , npn moto-
| pom 1(2)*40-!,'1)’"!-6#“ 3) Cymecrsyer napa &,¥ , yrossersopmo-
€0 JRM0RND IE9)=3yp ipf (1) + (2 y)] (1.1)
HIENSIETY) e Y . Torza: I) & nopmamexer X o 2) £
vigercs a6comuTRo MpHwvansp sanaum 1: inf[(x) , x€X.
lorasarensorno. I. Mycrs <€ X* | s reopemu 1.4 ra. I

wveem (nfllx)sm . Tar xax sto ne HCTBO CIpaReiANBO OPR XD~
Som Y€ Y, TO Ja‘”‘,"}'!j‘fll JEy)s JFy)smua Y . Ho sro

NPOTHEODEYNT M. 2 YOAOBRA Teopews. Caezosarexswo, X€X* . 2, Hs |

FEX"y A@F)e0 cxenyer, uro JEF)2infl@) x€X* |, 1.0.%5%.

Teopema noranana™, |
Cragcrpne 1. lpr Bunoisiewmm ycaossi fgygn 1.1 rouxa %,y

aurAercs cemnorol rouxof (ymmumonaza J@ )™/, 1.e,

HE Y)a J(3,9) 6 3(%9), (1.2)

*/ Gawermm, uto N, y)ed(%,3) (snecs &, P anlpomo}
gpen TABAAET CAMOCTOATENABHO® yCAOBRe, He caenymmee ns (1,I),

3 (1.1) Bureraer supi l.}(h.v)-&“‘.im.gj . Orcoma Bmmpo, 910
CYUPSMYM WEyT HO O HPOB M , 8 HE TIOAMHOXECTBE

X,y + CBASAHHHX YCHOBMEM F = Y(¥) . lloatomy me-
pasedcTBo  J(R,v) € J(R,9) , surerammee ®3 (I,I), cnpaseramBo
’ Ha HTOM NONMHORECTS® W MOXET GHTH HEBEDHNM DPH (MRCRPOBHOM

X .

“/ e y 'n,ser NApBYM APIYMEHTOM, X - BTOpHM (HOO §

a
aac maxmin J(x,y)), a He MEnmax jéxy)) rax unmnp:: B onpene-
nerwn” ceflnoralt ToURM.
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. W3 caejcrens I BuHTEKAST NpH BHNOXHEREN yCaoBRH
J&3)= ipp c'lqlx(, W= i,{;f)d(&v) .

. W3 ycnosua reopemu 1.1 Hmeem:
Jflg 5 g) Safuxcupyem y=§ . Torma ws (I. I)Jla.')-ml:(x.y)
r.0. N&D€XRY) . Orcmpa sureaer (1.2).

: 1, Nyors &,§ - cennosas Touxa dynmuonana J(% V)
g 2€XY ., Torna & - adcomurnas munamans semavw I.

dokgsareanor o 3aMeyelpd 1. Hs ompexesexns CemioBoi TOUKK

(1.2) mmoem
. I3)+o(3,¥)4 [(%) v (#,§) Ifu) + d(2,§).  (1.2)
dl‘ npe Yy, REX* | Tosromy na X* ws (1.2) caenyer:
970 ¥ TPedoBANOCH MOKA3ATS.
lon k - CEANOBAA TOYKA OTHOCATENbHO HEKOTOpPO# cBoeR
oxpeouoon x 2 X' , 10 ¥ - orsocmrexsnas mmHWMans sanayr I,
OTH EMOOTOA o ~JYHKIWOHAN ¥ DAEMERT X* raxme, uro
fﬂ.l)ow’ﬂb}odh.‘ Toraa andol saement X8X* w yromsersopa-

reopes 1,11

l(l) €

[ 16x) + o (xy)] (1.1

loaun Ix) wa X' u xooas adcomor-
Haf Jyaknuosans npl ooormcnymu Budope
umHoxeaTsa YROBRABTBOPAST ycaom (I .

lorasazeasorso. He =, €X*s (1.1 cu.uoﬂ 16}‘ {lﬂ&lfr)
OdparHot myots ¥, - adooxnrTHAA MummMans |
el un)-ugux)-m;-: w[u&;u(m)}

Tecpens 1.2 (o oum-ouun “ + JROBAETBODAKME~
r0 Teopene 1.I), -q»ym.oum i

Nyers x*€X" cymecTsyer. Torme I) CYMeCTHyeT Takoe «(X.y) ,

910 X1§ ABasetca cexosof ToukoR dymmmomana Jx.y) ; 2) sro d(x,y)
yroxersoprer (I.I).

. ]m‘ 'nuw (mroa' - Ynoorpoouu). I. Sazanwe o(x,y) Tax,

H daf Ha npa Yy Badurcrpyem ey .

#a X" 266D, ngo 2+ mma:{ aa::::'!opo.n: ﬂ' . ::rna
w-X"7 ({x,§) nponssonsda m ee Boerma MomHo BHOD&TE Tar, 9T0
J‘EJ)DJ‘I x’.‘ml!pom TOro, B CRAY HANETO NOOTpOEHEA, J(x’v)tJ(!'F'

P*0. rax, nocTpoessas mame gocamxa (X,
¥) nmaet
J(ﬂv)‘ﬁ"i)"(’-?) Ha XEX ¥€Y . A a0 ects ompexesense ::

AoBoll Touxm. 2. Ms n. I surexaer™ n. 2, Teopewa soxasasa.

',"ll’l Mar Kmicw, Breiewwe a e PR MI'D. IR3maTrus, (960, orp, 25

oonudoomuum

Sameyanue 4. AHANOIEUHO MOXHO NOCTPORTE ok (X,¥) . YEOBZET-
BODHNIME YCIOBED Jxty) <3 §)<I(x.9) npr  (x,v) # (X%F).
-Bameyanue 5. W3 NOKA3ATENLOTEA TEOPEMH 1.2 AcHo, YTO 9YHCHO

o ~JyHKIHOHANOB, YAOBJIETBOPALUMK reopeme L.I, OQoxouem;o.

. Nycrs «(x,y)=0 TOALKO HA ' npaVy€Y . Torsa
enxy cwusy l(x) ma X'
(l.”m Jé y) = infIGxy)em npu vy€Y . Caexosateastiv,

g'ij.v)‘ m , 9T0 B T BAN0CH ROKA3ATH.

. Teopemu 1.2-1.4 ra. Il BuTerapt Kak 4acTHEM cay
yal w3 Teopem I. I 1.3, ecam aajurcmpoBaTh Y .
Wa reopems 1.1 BeTeraeT AACODUTM 5 (MeTOR MaKCHMEHE). TOOM
palitn x* , wano peuwts 3amnasy (I.I).
Pemuts 3amady (I1.]1) MOXHC pa3NWYHO: )
a) Aaropere 5! Bame omsobpemenno inf sy, noxywms cic-
Tél
" Wy (£ 9)=0 , u(Zi9)=0 (1.8)
(FP4BHCHIA MARCHMRHA™ ), DEmMB KGTOpYW ¥ nuaysiuw Touxu X, § .
6) Auropurm 5. Bepem suauane me . HAXOAWM
Wy (&,y)=0 (1.4)
i G, (v)=inf3ley), & saren ser(V) n
6)1(3)‘0- (I."
HazopeM MX YDABH@HWAME NOCACIOBETEABHOTO MakcwimHa, OTHCKAEABM
konuw (L, 4) n nably=0 (1.4) HuxonRM MHHNMANL £ .

o 1) Eynem mekati (I.1) npn RONOAMMTCSEHOM YCAOBRW a(xy)=0.
Haxonm BHavase mf[l(ﬁt)*&(“ ¥ £=F(¥). Busepew Teneph y TAREM
06pE30OM, UTO0H &«=0 , 1.0, d(€W),¥)=0 . 0doamawun gry napy x*y, .
lomin rpedonanns  SupJ(X(Y),V) Oyner sunonHeHo. B camos jene, ®34
reopents 1.3 ra. [l wween  iafI®V&m na Y | ree. JEO).y)s ]
= J(x% ) Tok ik ¥ npruaullerwr N GOARCTH oRpenckeHad oY), a
X*=2(Y) , TO -7(3'!!')-5’,’\’(50.1) T.0. TpedoBanNE ser(iw.v)

BHNOAHOHO ApTOMaTIie ki, Tarme ofpasom, noaydaes
AMTOPHTM €  (MeTO) VCIOBHGLO MaKRCHMAHA )
Yrane patite X® , nano pemuTh CiCTexy
X=F(0Y) X dl-i‘y)r.o (1.5)
PG X = MUHUMARL ARG %gfﬂ(x)..g(z Ml ‘
‘ Mepene ypasienns  (1.5)%oxer durk 1 1 HedsHOM BN Yprnbe

B 1045 ) Opl AT NPRMyT B
I(a vi=0, (X, ¥)sl, 11.5)

ol TOROPR, =T ‘.iPi’I()T\HIID YIaRHenny.




Hasosem XX QOJEME YDABRINS & YCJORHOTO MAXCNMNES.

m::v NOMOWE OXHOrO W3 ypasHeHsfl mcxurints £, npmmem
i Wy (y)=0 (1.5")
a eCAN NORAXNETH § , TO - K ypasHeRWD .
W, (£)=0. (1.6%)

[leppoe M3 HMX MM HA3S0BEM JDa

DopMaNEHO METON YCAOBHOTO MARCHMHEHA OOBNANAET C AXNOPRTMOM 4
ra, I,

Opmeep I1. Hatrm smovyw [=fx!« &8 npn yoxosmm o, +x,ét,
Pemexne (suropnn 5): Oepem s=f(ax,e2ty-1), Jelvd= d;‘x{w(x,ag.-x),

i}lf] s Jug =X +Ye0, J.,‘%‘V‘a: ]4"4‘!’-”‘1- v'-v, 3’;.7, iﬂlniﬂ%‘!-

To odcroareascrso, uto &,§ - cemmosas Toura fymkuroHana Jiwy)
OTRDHBAST ONpEeReNeHHHE BOIMOXHOCTR IAA peweHms 3amesr (I.1).
Hanprwep, rorza X,¥ - momeumomepuwe npoctpancrea m XXy) menpe-
pusia ¥ nmipepermmpyema ma X*Y | womso mpmwenmrs ypamsenms rpa-
AMERTHOTO MTONA LAA HAXOKICHRA O8AI0BOR TOuKM: Tw-VyJ(y),
ys%y)(xy) TR Va,¥y 0003HAYADT TPAINOHTH, BHUNCJIEHHHE 1O COOT-
BETCTBYXWIHM TT@DEMEHHEM, s 2

B) 00odmmm Teopexy I.I Ha cayvafl, xorna omTEMassioro x¥ wa X'
He cymecTsyer. [IyCTE CymecTBYeT NOCAEROBATCALHOCTH {z,} , xEX

raxas, 310 [(Xg)+m . Texan nocreposarerswocts Hasusaercs smmM-
anpyrmeit. *
Teopewa 1.4, Nycts: I) d(x¥)s? Toawro na XY ; 2) dixv)

" raroo, uro na VXE(X-X®) pamxercs y€Y , npx xoropow JEx¥)>mm;
3) cymecTByeT NOCIEROBATEABHOCTH 3:.9:} , Taran, $r0 J(Xy,Ys)» V=
=supipdIfxy) 4) Xy y)elbggua Y |, naummas ¢ wemoroporo S»sh .
Torna I(z,)’—_:-.m H '

ol + Boswoxiu xea caywad: I) Haumnas ¢ HeroToporo
$»85 x,€X", TornaBemny m. 1 ;s £ 8 , nveen Jol ns X°

v B owry n, 3 =I(%)=m , 2) B nocaenonarensmocrn {&,| npu

C¥ONk ¥yrofHo Coapumx 8 BCTPEYANTCA YAeHN .t,f X '. llyers -T-!'.Uu‘ﬂl,

T.e. UmI(@evdemeb,rne £ - mexoropoe uwcao, S¥ 0@ . Ms n. 1.3

%/ y
Do BCEX Weuwx paccymaemmsx, e OrOBapuBas
; 8TOr0 0coto, MCHOABIY~
M RANCOWIECKYD CXemy n:mo.ieuu, T.€. Npennosaraem, 4To cbo;'ag-

CTEYROME NeCTERA
g LS BNTIOAHAME (UM AMEDTCS YONOBMS, npR KOTOpYX
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+ JLONYCTRMO® MHOXECTBO

~ wa LIO ra. I umeem

Jsm  (reopewa 1.3), T.e. msfem ., lex mx o0 , 70 Jem,
B cmry m. 4 man S»$, X YlXgy)mes, @ 9T0 NPOTHBOPESHT 1. 2 yono-
pEA. Teopema JOKA3AHA.

liyors wa X saman gywamonax /(%) , orpamwvensul cuwsy.
X't¢  pugereso mpu moMoum fyRMIEOHAXOB

Rla)e0 ,ief2.. x, B(x)60, jui3,. .g. (1.6)
Bosswew  p -ymaisOMaXx B BERe (HO i/ - oywa) 5

P0xy) = A ¥)Fl(x) + Wyev) Bx),

rxe Alxy) , o62y) - mexoropue fymams Xy, yEY mpaiem
Ul(z.\j)bo . NocTpomu obobmennufl GyHERIMOHAN
T v)= 166) + At VIFCD) + (2 ¥) (). (1.8),

Teopoua 1.0 (an
lipennozoxind: &) (yCx.y)»0, ) Gxy)raxoso, wro ux Ya€(A-K")ualinerca

y€Y , npx xovopow J(=y)>m . Haftxew £ ms ycsosma
HED) = ayp of [1(x) + pOv)] . (1.9)

lyors: 6) A2, ¥)&X2D) ua ¥; 8) p(@.0)=0 i r)&,§ ocymecrayer.
Torna: I) & ?pl;u,nn; X" ; 2)°5,§ avaserca ouaonollroml
dyuxnno J=,y) 1 3) - adCoXDTRAA MWHNMaxb sazavm 1.
O IED lE)
. 1. Npennosoxuw nporussoe: EFX Hs reope-

JY)&m . Tax xax 370 HEPAHSHCTEO COpA-
sowmmmo mpn vy€Y o Jdy)- gﬂonl J(@ v)sI@, femna Y .
Ho eTo npormBopesrt yoaosmn reopel - ma K-X* cymeorsyer yéY ,
raroe, uro J®Y)>m, Cremosaremsso, £€X* ,

2. Ms (1.9) npe imOow dmxcspoBasHoM y cxenyer J(&¥)eJ(x§)

Youreead n. 2 yeaAoBs, N aM
Jav)a xi V) & A= 7),
. 8 BTO W eCTh ONpenexsH¥e cennoBoM TOUKH,

8. Tax xax pw0 , 10 W3 (1.5): [()a[(®)+p(§). Ba X*pmi)e0
Caenosarensio, [@)el(x) ua X*, Tex nax #€X*, To £ - adcomwr-
HAn MpEaMans samaun I na X*

A, Bouny fu0 X8 D)=l(®)sm. Teopema noxesmuav

! ;793“‘5 ll. 3 yreepwnenwns Teopemu 1.5 mas wactHOPO CXyvas,
roran  [i(X) oTcyrormynT u&;-yj. MORHO HONYYHTE Cpasy us 0. 2 arTof
TEOPEMH, HCNOJSBIYR M3IBECTHY®W Teopemy Kyws-Tarkepa o cenxopol Tou~
xe: ecmn & § - comnonan Touka dynkiuw (%) +y OGX) |, 10 £ - on-
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TEMANLANN BERTOD 3anadw MAXCHEMMIANRN,
Taksm ofpasom, Teopema Kyna-Takkepa ABAHETCH- YACTEW Teope-
wH 1.5 mnA OEHOTO YACTHOT'O CAYYAA.

§2. [pmeeserne werona maxcumkre X 3agayam

THMI B OO NKHOSEHHEME

L] epeHIAANEHIME YDABREHIAMY

L. Ocobran Teopema wmakcwwwna, MeTomy penywum. Axropmrss 5,5!
Oierrn

A) B §3 ra. 11 duna cdopuy mponasa THNORAS 3818Y& ONTHMEAAINN,
CHUCAHAAA OCHKHOREHHHMA INJdepemIRatbHEMA YDABHOHWAMK
Eefi(tau) 2421, 20t 2(,)ER, (2.1)
Buevennt &ty sanauu, €V, [t 41T €6, Kax » » §3 ra. 0 D —wwio-
®ECTHO HeupEpHBHEX, KycodHo-awldepenumpyerux x(¢), V - miomectso
u(t) , KOTOpHe MOTYT MMeTE paspusn I-To poxa ¢ WEY , O - mo-
xeetso nap x(¢) , u(0)€DxV | yuousersopmmrx (2.1). Kasecri
npoliecca OLeHRBRATCSH ¢yumuou&]?u
I=Flx,x,) */‘ PACEAIL L (2.2)
TEATESLT Hekarora® nenprowrsall kst emol Fyummed WL, ©)
ua q'!G' Y \ "

.pﬂ;m’;ﬁn-‘m!;n.‘. ',l" n ,".!",,‘)g “,,V".{,' .".,.,P.l,‘.. ;‘.;‘_,.I

usm r .

B2l Ye, Bufo-Vud ¥4 -¥ (2.3)
B eOodanniyh iy iaisonan " 4 s 1.

A SRS T (2,4}
v, T 1 wily a4 N . .,'J P , b
R 1 4 A 4 i y(f'l} Y e-‘ LS | t's-“.&k-g;', y\f.lJJ .
oo r -
’ doea R ST T AR e iy e
- L L ) -

- .5 PELTE SRR

s 2L :

R N S -

3 ELVE U LT TRR Y (WY EEOPt] ¢T11 L Eom o
.,_vr.r.b,gf-'--,.-,p'angg. L onpoas

LY et VISR uelneres S W rakoe, yro Joim. "/;

0y HEUDY < : o7 3

2) JTNR) = sup (inf 4+ ) inf Bdi); (2.5

2) RUED F(0eV A TRU ) e TR CH) ga W,

Tovms sopa L0462 3 AU Aanserea eGcuMmTHOR MuHmMANLD
{ranonsas (2.2).

Frusaian W2 a.y)

%/ on RS
TR TEATOLANPE NORHD SAMPIITE (04RQ GDOCTIN:
e e : AT £ D4R GPOCTHM: W (¢,xy) Heorpann
f'-f; :_;:‘,'»xrlay i o T XE(H\X%) . B camom sene, 'tfo.tfarziﬂ o)) ?o; .
£ AT - | Yt
A% ':"}f“_._ A jr.(...,,’,'!‘;nté._ PR, wTo ecam x(d) u(t) wenofiycrw
e TGRCETR? BOUVACRON Ni2pk, Y0 o ve , Json > M1,
"

76-77

-

Cxencrege 1 (ow. §I): B ycnomaax Tecpewmu 2.I rouxa &,§ amaw
erca cepnonoll rouxof dymmumonana (2.4).

Sameyanma: 1. Boom £,0€@ |, to yonosme JA7,v)aJ(ER,7)
BCerja ByiomHeHo, oo Ha @ J4®0 | Ero woxno sameHsTs Ooaee XeoT-
KEME 403, %, yovs) e AR, %, V, 0 )m8 Yt Yo, BT Gy)B(359)nn (4h).

2, Bcom (2.5) samenwts BREM

W ey
Jemaz (min A + in infBdt),
rie mox min, mncw’non.l‘#mcn Mlﬂnm B MARCEMyMH, TO

£0 -, ORABHAS OTHOCHTONLHAS MEHRMAAD.
3. Yonoema 2,3 TOODEMN MOXHO SEMEHETH OONEO XECTENMN:

l){nip in 1: % "'&-‘b‘ B, )& 60, gew, (2.5")

4, Tipocretmas dynmms  W(4XY) - sro Weyid .

5, Baweuanwe 3 §I ra. Il npmemeasT nas JaEnof samavw cae)yn-
uyo dopmy: myers cymecrsyer dymamms  ¥Y(ha,y) m xora ou omme
ronycrmMas Tpoftka £ G . yrovrersopmmas {(2,5) (nrx (2.59).
Toraa andas npyras tpefiva &0 | ynowsersoparmas (2.5) fenot-
sercthemio  (2,5)), quev U7 < atoonormyw Mnievsne pawsmy T4 ride
Gas JonyoTWMAR ABCORL T ixk WinEMAML 3uatd 1 o7@ CooTHeIotLyinos
HNGODE MHOKICTHA Y puiaers et yenorne (2,5) (am (0,3

e MUMHO lll'nKu:mu:_ o e fg by ke damCppopess, o ‘sl
TAROBY >

a i -7 sl 4] 85054 bev )
Pl o P, 27 L], ?.8%)
- Teopema S, T 1A, 7 orucer g aneia o Shey g TLT,
a0Ak GRGRKCALONATE §
Ho *eoprwe T.2 s e .y
Ay Wl orh
* 0 . ) -
O
-r”(’:""“ "fi,.'if:‘ 1T TR (%Z.8)

T resroM 5. 2 (2.5) nos -'w-u-.'.nt £M8 QUMY OlenKy

4
’ ) 3
(a,u) » sup (i 4-/“1 " ¢ 2.8
I i - 2 g A X - £ O
ST @OIAMH Aapome 8 CMHCHE RU‘IWCJH!EFH HO L, BoCdg von(ti, iroes,
90w (2.6), )
Nus pesenna sanaum (2,5) moxio ACROARIORYTE
* BaropneM 7 (merop moxdopa  V(GL®¥) ). Junmesen ksl
emien aanavy (oM. (3,8) r.vx.‘JI):
st P2 _wtdf L - o sy X .
;:{; L'y -V.‘ .li Vw N ‘f‘. ]‘:8 (tt!-y)s;:'ép"wym"ﬂ“’}:ﬂll’y,.'{“‘g_',:.

) T r——————————————
7 Wnnowe anepyy ¥ ¥ odpswner Homep dymmouw,

il
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s vsow ‘.l{‘,v.!) ) -1(‘.»#} (2.8)

— =4 (v) + / 3“'{&:”)4( (2.9)
e JR ouCTOR YoV, inf2..,n (2.10)

rre uosue ynpesemms V€ V(4,y) , VY - wioxecrso ‘susqennt Box- * 5
ropa ¥ . OHo asaserca caencrsmew U, G w fi(t=u),
h{o pas sazaswcs ¥¥(ty) = pesaem samasy "
[ “) - 801) (A" + 42 - @) u g (2.11) ..
Ha.mno uv(“: 1)"'&;.’0[ en B (2 8). ,no{waeu )
®() . Eexm ZAEQ (r.e. yronrersopavr (2.1)) m (k) x(¢,)ER,
0 nmmoe pemeHue 6CTE MEHEM@Ah 387AYm I, €CAR HeT, 10
J(4,8.@) zaer ouenky cuusy dyHmmmouary (2.2). Sawerms, ITo 8Ta
OlleHRA, BOOOWE TOBOPA, JAyWWe (B CMECAe OXwxe K M ), Tax Kax
Jymxuma  ¥(te, f)mﬂ Goxbmell "cBosomOR" (3a cver y ), dem
m Yitx

W&mmmm_w.!_) b (2.11)
smm ,y0), 08 X | B otom cayyee, pewas (2.II), Haxonzm
‘m ‘uo" », )' ‘ln.‘m("'., n

'.v(‘l.’ ' F.U(' ‘I‘)

1= 4"ay1,) + / B4 0, wdt (2.13)

RaK HOBMN cryumosu QA CHCTEeMH % Y
fiew; LY A (2.14)

Banaemcs Y'(40) n pemaem samayy .

{of (B - Yi"'ws - ™) = 8'(4), ‘g(l“‘ﬁm.”m).ﬁ(z.ts)
Hatzennue wua (2.15) K(4), W#) Bcrapnnen v (2.12), 7, §

#s (2,12) merammen s (2.8), noxyusen ¥, " More ecan .iuiﬂ

a x,,?,(R s TO 3T0 MEHUMANBL, €CTH - HeT, TO J(.f, .9) Raer &

ouerky ouwsy (2.2) wa @ . '
Taxwm copasom, pafteremwn n. B momio HOBTOPATE HEOrpaHNIenHoo

(2.12)
PaccmaTpragem

gucno pas. llpa sTom peo crenyer nonCupath Kaxnstt pan Tak, wro- - { 1o
OH YNPOCTRTS: pemeHde raxnof nocnexyaueld sapausn, s

Sanauy (2.9), (2.10) uazomem pegvuwposanqof 3anagell 1-4 pe-
Aymauu, 3anadm (2.13), (2.14) - peayumposannol aaiayel 2-f pe- v .
AYKIHE B T.I. -

Bocdme rodops, y¥e 3&)849a 1= pedyKINK Dpome WCXOAHO! 3nmayn
2.1), (2.2), 78R Kak npasue “art® (2.10) wvert ovens npocTol BRA.
Kpome toro, umciao ynpaareuni) V; B oenyusposannoll awayve paBro
wncAy dasonux KOOPRMHAT. 3TC MOIET HMATEL SOMLBOR AHUYEHME. Hampu-
MED, KOTA& PeNYUWPOBRSIHGT A5 AYN0 [omne rod MATa (o
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JPHOVIYackOTn

NPOrpEMMEDOBAHRSA, TAK HAIHBAEMas BN6We. TapHad ONBpANNA ynpomaeT-
CA ¥ KOANYSOTBO ENYMCJEHME DEe3sKo COoRpamaercs.

B) MuOrma ¢ teasD JUPOWERWA BHUMCAGHWR YROOHO OURTATH UM
noorosuRofl. B sToM cayuae Teopema 2.2 NPEEAMAST BMX

7eopemy 2,2 Tyers WExc) ( ¢ - momcTanta) - Hempepusmas
anddepenurpyenan fymmnd, cnpnunm OUEHKE CHR3Y

M) > syp {m Wﬂ)

M Hallt® oteHry chE3y B sanage

,4‘ u‘omtm dvic, x(t)uy, x(4) 02y,
2.2\ llonaraew Yedx , Toraa

J-c(:.-r,) + (B12ts05u’-cu)dt = C(2y-2,)- fo Ny te).

gmicrrsaew sxp ' J’-m-.t.) C(ty-ty)=0,C= , 1.0,
PR RSy (% ¥

liyers X0, & ~f;={ . Torza I(-Ml)&f:l lcnq-l ro Jlei)ay,
fueura CHNSY cOBNAndeT CO SHAYEHNeM RA RpRBof relw( . Ciemone-
JesBHO, 870 KpMBAA €CTH AGCOMDTHRA MEHWears. Ecaw fym{ , To
Y(x.u)» 05 . Bossmem xpneyp X=-{ , OHA yHOBAETBODAET 3aNAN-
HEM TPEHNUHEM YCFOBRAM. Suavenne Wamloum ua Heft pammo:

J=(04t¥s 4¢J¢)' =504 , uro mecema d/m3Ro K EEwsel onemxe.
CA8A0BATENBHO, KPHBYD X=-f MOXHO NPHHATH B mqmu XBASROITE-
MBJLHOI'O pemeHNd.

(2.16)
NOCTPOEHRA ONTEMANS—

(2.17)

PACCMOTDAM DRI M@TONOB NOCTDOSHNA HOAS OOTHMANBHMX TPEOKTO-
prfl. S9TR MATORH CBONATCA X NAXONAGHAD Delesms ypauenn B YACTHHX
NPORIBONHEX o

Toncrasem (2,7) » (2.11), noxyumm

{ep[ﬂ,(!. \“u’ V’“’V y‘“)) %‘,'bf-%“'f-ﬂ','("’-m)
fup [m/ (Fs®) ¢+ 2] 4¥ (2.19)
Hpennoxom. gro B (2.18) B%:4¢¢) - lexoropol dynxraw ¥,

ed®=c Hexoropol! mocroanrofl, B WACTHOCTR, MOXHO CYNTATEH, NTO

t)s0 .
Boamomuu caenyxmve BADHAHTH:
a) Myets ¥ paswo” ¥(¢,a,v) - mssectof fymEnmm, ynomser-
79
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popaxmedt n. I yoxosws teopems 2,1, a W¥(ty) sudepem rax, uro-
0N OHR YAGBJNOTBODAAS YDABHOHWD B YECTHHX OPOMSBOIMEX

syp Lt (ta- 3% ~ i, -¥©) - it - ¥ = by (2-20)
PR KPAEBOM YCXOBEN

41'.’[""""”‘ Y]+ ¥ e (2.21)

RAE B OoXee KOMMaxTHOM samwcw .
syp[8“ e wv)- WY - %] = b0), (2.50)

A% %)+ ¥ = 0. (2.21)

Torna sce Tpedopanus Teopesms 2. OyAYT BMNONHEHH, B TOM YMCAEe #
yexosme supJ , moo B arom caywas J B cwny (2.20), (2.21)
nopocno'r'm-cﬂs oT § . HaMnenuas Taxmm cnocodom ¥¢y) non-
HOCTHD pewaeT sanasy Q .

0) Hafnem raxoe-HROyAb pOUCHWE YPABHEHMA B SACTHHX nponsaon-'

HMX (2.20) npm Kpaesow yonoskw (2.21), pacomaTpRBas ero xax ypas-
HewWe C BYMA HemssecTHuMN (ynwimamm YX(¢a.y) w ¥™(¢,y) . Toraa
BCe TpedoBaENA Teopems 2.1 GyAyT BunoadeHs. Hallnenmuue Taguwm cno-
codom Y¥(%v) nosmocTin pemanT sagaiy Q W MH NOAYYEEM ONTH-
MAXbHEE TDAERTODEM KAK OCHORHOM, Tak W peuyumpobanHod samayw,

Ecxm cnerers penyknwn Rpesit (oM. m. B), To noayums caenyw-
Bee YPABHEHWE B TACTHHX [pOM3BONHHX:
it {5up L ind (5o Vo= Y- 920) - Y0 W]y, ¥ )= b8) (2.22)
NPE EPSEBOM YCIOBMM

il g (Pt m) 7T o <,

W BooGme, ecam cnenaTs peyiimn K pa3, TO OOAYHYMM YpaBHCHMY
B 9ACTHUX 1PONIBONRHX

i Mgup [ 5 YRS Y30 -9) - 0 -] -5 o tp022t)

PR RPAEBOM YCAOBHM

(2.23)

/| ¥ 0 ow el
fﬁn{..{s:p[uzi(f’w, ' At IR }-c (2.25)
Sgmevanpe. loraran w (2,20) YO,y)e0, ¢ VO x) M BN
YUY TaR, TTOdn oMo YaosaeTRap: VIVIERSWA B WACTHIL Kl

B h 1] - "
¢ ll’“f(h“':..‘. . 'i‘.',m)-O
AP W EArsm S g

e AGR R PR )

W ‘“P BOanpmey g,y " LIV R R

e

CHAY vmr ing
HEYPTH S w

80

ME RAK HaCTHUN cayuall nuaydRaK ypapuedde P. besvaps.
lipennaraemie ypaseedws DeiynMpOBAHHON 3&R&WR MO CPABHEHMD «
ypabiHenuem BeJuMaHa o0AGRADT CAGNYKMMMI NDERMYMOCTBAMM:

I) YpapueHns B "acTHEX npoMssomHux (2,20), (2.22), (2.24)
COLEPXAT HECKONBKO HEM3IBECTHHX dyHKUMM, YTO pacmRpAeT OpRKJATHL:
BOIMOXHOOTH MeTONE,

2) Ypassenme (2.20), BooGue robops, npoue YPaBHeHrs Beaau
Ha, Tex KaK caaraesoe ¥,"y, no opasHesmp co caaraemum Vi diltzu)
#MeeT Jonee npocrTofl BuMI.

3) Ypasuerwe (2,20) moxeT OBTH 3ANEHO MHOPHMH CNOCOGEME
(8 sasmcumocTw ot Bedopa ¥(t,2,y) ), wro Moxer GuTs nozesso,
TAK XaK NOIBOAMT BHOMDATEH COJee NPOCTON I PeweHWA BH.

[Ipimep 2,2, MycTs 3agasa onecHBaeTcs YDABHEHUAMK

I= [bsqutsxpot)dt, ooy ot dyozy et X(Banany (hj=i2)
$O3nMe V‘".:moz‘,‘ M DEXyUmpyes sanauy

f8 = ing [h et o)~ y (o) vyt -0 - 2,0, ]
oTEyna

3!:"1'7:'“'0 , By= -vl-il.ol By=U-y- =0,
lomcranue Bece aTo B (2.58) 7 0003kawmB =V}, el , noayumm mo-
BER (yHzIROHAN

" -
(e d, (a“uz..[z,...a...-y.u.]:- ]3&"%‘4&“!“}'.‘)4:
” ”I'Vl » V‘I'VJ.
Ypamuenwe (2.20) nas atoro fymsnmonana raxoso®™’
PPNV VW, bW, Vi e )m0,

OTKYNE CAENYeT, 4TO Vs, | Ku-%,.

Hewmwuas Vg, ¥y npm nomomm onTmx PEBEHCTE, NONYYAEM OKOHYMTEABRO
» YPOHHEHEE B YACTHHX NPOMIBONHNX Pexyunposadrof anyaun
Vi< W =20 =205 sty o).

Ypapueure Bearmana nocue mexaovesus o
L OMABT BHT

(2.28)

IJIA croTens

(2.29)
; IARY AsHHON 3an898
(V‘J‘Vﬁ) 4 W+ Xy W+ %f'-‘xf‘;:.
fleko, 970 onot I) we CORIANRET © yphBHERuen (2.29), 2) mveq
ARl rpoMosneni bun. '

————— e s e S . e ot

*/

’
sepEnnt miraxe @ y Y NEG npvarary Olyuan.,

-1
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llyeTe vu nepemId K peryumpoBanHoft aanave (I-A penymums) C

Nt LIOM
TRORAN0! I“'-A“’(y.,&) +/‘:'B“’(!,v.v)df (2.30) b

=y , i=4,2,...n, VeV, (2.31)
llpnverme K aToll 3anade Teopemy 3.1 . N. 3agagmvcs dywmaned ‘
YOty b oonze YOup(00ay; o Tne Y=y ~§; . Torma @S yeaomwi

w cmeTeMolt

B™ < sup (Bt y)-puVi-frbi) = gup [H - pray) %7

neTyiaen ::P :; 0" ‘ ;w ‘J.;‘r:’[ A Vt] .
+ wl, e v ®

HHP‘\YF.:I‘I: p(‘z.ngf. (2.31) conue‘ THO © KpaenuM yc.noaneu'/

Jup A0 %)+ V- 4] (2.94)

(OABOAADT HANTA BRCTPEMATH DERYIRpOBaNHON :uahu“/. a no Hei
npw nomoms (2.8) y®e 0e3 BCSKAX RHTerpalit BOCCTAHABNMBAETCH
KPAAL, TOAOSPHTEARHAS HA BKCTPEMYM wexonHoP sanavuu.

SrueTEM, YTO PeRYIMpOBANHAR 3anava (2.90), (2.31) ofuuHo
npome noHonnoll samaum, Tak kak: 1) mpapse TacT B ypaBrAeHRAX 5
(#.21) vpocts, 2) NpABHE HACTH B YPIBHEHAAX '(2.33) A-- B:" ne
ARBRCAT OT 3) poodue rosopd, B cmay (2,31) ynpouALTCA 3ABK-
eavorts HY =0"'“-V-V’-FV.' n oTMeNaune (cﬂlm.

Porn %, @ w2 (2.8), yromnersopapr (2.1), To aro - adcooT-
uasi wmpmwanb danaan 1, ecaw wer, o JEE¥)  naer ouenky cwmay
Tyuxauonany (2.2) na J}onyc'nmon mHOXeCTEE. BepoaTHOCTH TOrO, 'TO
,UEQ 31ech INAYMTEALHO BHme, HeMm B MeTOne ol (X) " ~JiyHKunoRANE
(ew. §3 pa, O), noo (2.2) Ha %,0€Q »assmaeTcs, BACKOALKD TOMBRO
noamonser dywaams  PV@(t4y) | & cuesRa CRWAY B CRAy Tex xe npa-
94 B CONR@AHCTRE CJIYYAEB Jyume, WeMm B METOAS o —fyHKUBORANA

Pejynmponaiinyn sagavy (2,30), (2.31) Moxuo pemnTe W TR no-
VOmR RIACCHYSCKOTO BAPRAOWOHHOTO RCYHCJEHHA. JLAA 3TOro ynotHo ne-
DAURCATH #¢ B BANG
(2.35)

18030+ [ 809D,

s/ Tipw 270M MpPPXOMUTCS PEHATH KPOEDYyD 3atAYY. .
r 5
x/ Mu roDOPHM v ARCTPENANN, TAK KAK Nepuoce yhasHenne B (2.33)

COeCHenEraeT TalRRO BUNNIHEHRE HEeOOXORWMOro yoAoBNA CTAIRO-
HAPHOCT® dyRRUMONATA 0 Y .

A2

Ypasdenns Sixepa Lus 970N 3aZaUM S.ONUYTCH TaK:

T
" Ycaosue Beflepurpacca: !
B(6,y,Y) - ViBY (tvv)> B%(t,yy)- %:8y; (t, %) (2.90)

- it 8w Y) - VB (twi]. ey

Yraosse yCXOBMA: .
By =8V (84 Bj] = [8“-4By)" e |
Npocreftmas fopua, B Xotopolt mosso Opats ¥ , wro i
VO g, (2.40) ,'

(um ¥¥ayax; . THE AX wX;-d; ), & raxxe ¥Vuply (wim <
Y9 phay; o+ TRE A= W=Fi )e '
[lpweep 2,3. Tyors

I« Jasutdt | dwu, 2(0)=d, T(#)=0. (2.41)
Bossuen Y".:‘ . Torza quu‘-v«-h,l".' 8, By=-y=0,y=cru?
Bu=l-yel,@=¥, ‘!.uy‘,ﬂ';p?wu?owgu wa (YL prt)y):
i.‘m, dt=xy ‘;P_U[, + /"(-ua.ﬁv)dt, y=0.
W, J‘MB £y) caexyer pu-y,pu-yise . W3 upA“L
;v[:sl.omu exaer p(0)=-a(0)e-{ pU)z-x({)=0 . Noncrashs mx
e-ytso , HaMOeM yw=-{ . m_uoraan 8TO y B KCXOUHYD 3a&1&4Y
TOXYUEM OKOHYATENBHO: dwjym-f T=-{, F=-t .
g‘:nn_u. Pewsm mpEmep 2,2 onocoCami RAHHOTO NYHKTA:
VI dstuts e af)dt, Xym 2y e, Xymxg o, 2 (4;)- jafa)(2.42
MG o Wyl “;. ab U, Xym X+, 20 (4)- sadann (i, j=42) )
7 B = inf [as(u ex] o)l o)y @ )2 %4 ] (2.48) -
HEXOXNM
Bap2,-Vy-Y =0, Bx2X-Y-Y =0, BymU-Ye-Yy~0. (2.44)
lloxcrasws Bee ato B (2,43), noayums
Bg-y‘--y“-y‘“-“‘.“".ﬁm*,_ (2.45)
Ocosuawus  g=V , §;=V; , nosyumw creymmyp peaymmpo-
BAHRYD 388

ag
Ww_am, [* 4 ;
I“=4 4/“)5"’«;.[3,,_..:,.'.-'*".]:.[.'(.y,'..q-u.g-g‘-y'wz.«,,
Y=V, baey;, (2.47)

o, -
~ Bosbwew YO gyt p 0y, w COCTABHM 0000WeHHNE (YN -
Haa wnn peaymponiof aamnar  J'%2 4% [1g@yy .

X,
=[xsee s v A RRT [ v B v g a
' NPV D
#




|
H3 pB" NONYTA6M CRCTEMY YPABHEHHN ONTRAMANM pejyuEpo- . lloncranum (2.53) B neppoe Bupaxenme (2,02) w8 (2,1), momyymm
panHok m‘&n: ‘ - J=3(t%y) , Zefltx,ultyx). (2.54)

By *24 -4, ~ =0, By -2y-Y - p=0, B,e-K-p=0, 55"“'&'4 ® llotpedyem Teneps, 9rodu Fmx , r.6. F oGAsarensHo Guzo AonycTH-
E] i?ﬂ“' ompejessiem Kpaspue YCAOBRHA: ‘ ¢ wum, Torna ycrosme em | g (%0-f;)dé=0 Oyner munoameno, Ho »
A&L'(’“P'"t)lj'oo "’L. “"'P"Y')h'ov (2.49) . - .:'ro:rcmae :::m::::” e u::z 6 n yoncewe s’pd ABTOMATHIECKN
Anl= (Xt A-g)l, w0, Agle= 2=+ 51 =0. ) 2 h opems

Hurerprpda (2‘.48% npb XPHEBHX JCAOBRSX (2.1Q , HEXOZIM y(¢), Y=§(txy) 4 2=9(L,3y) (2.54)
Yu(t) . Tomcrasana mx m (2.44), moxyuaew® (yme Gea mmrerpammd) ,' "O¥IyT NPEACTABAATE COGON YPABHEHHMA YCAOBHOPO MARCHMRHA {oCme
pemenme, NONO3PETEABHOE KAX IRCTPeMANs Wexomofl aanavw. Ecum ] ¥ cayuall) AAR 38149 ONTAMMIAIAN, OMMCLPAGMMX OOKKHOBEHHNME nmfe~
OHO nomycTHMOe, T.e, COBMeCTHC ¢ (2.42), To 310 - afcoapTHASR PEeRUMATEHEMA ¥ DABHEHNAME.

MEHRMANE RCXORHOR 3amagm. llpoBepnTs aTo O3 BCAKEX RHTerpanwil Pewas xpaesyp sanasy ans (2.54) NpH XpaesHx ycaoswax (2,52)
MOXHO UYTEM NOACTAHOBKK B (2,42) 1mG0 crenymmeM oGpasoM. lpozmd- 3 (Y,9%,%0,%y)20, v Rafizem aCCOMOTHYD MAHNMATH.

Sameuaune, Ecam I-e ypasuenme p (2.54') HE@ SOPECHT OT X ,
I0 OHO MOXeT OHTH NPOMHTErDRPOBANO OTAEAEHO OT 2-T0 ypaBHEHNA

depesnmpyem neppue nBa ypamsenms (2.44) B mcxmogmm :.i,,:i,,x.,:.
PR DOMONE (2.42&. (2.44). lloayamM ypaBHeHms COBMECTHOCTR:

w2y ey, , Ya=yp +2y,. (2.50) 8 (2.54). Tepexoa k pemyumposanvol snjede » IToM cAydae NenaerTes
fyers §,(8),y,(¢) yronneTsopsnT oTEM ypaBHeHmaM. THK rax CAREYNUMM OOPAIOM.
OHW RoayJers w3 (2,42), (2.44), To csenoparensHo, y,,y; YUOB- Nonerasndem nafinennoe odnce pewenge ¥oyy) | rie Ysv(s),
xereopsoT W (2.42), (2.44), b NOJUHTErpansHoe BHpewenns {2,700} B“Yc,y,j}-mq)g RRTEIPEDY LM
PACCMOTDEM METOR YCNOBHOI'O MAXCRMEHA B SANKYAX ONTAMAAAAN, L(%) = /"B«)(:M) de. (2.55)

DURCHRACMEY CORNKHOBEHHEMA MRTdepeHASTRHIMI VISBHRHNHMA.

MyeTs uoMamenun OXCTEMN ONKCHRAGTCS MO—TDERHPMY ¥ DARHONWAMA
(2.7) ¢ FymamonanoM (2.72). Tpeunosoxmw, WTo M “U@ANch Hepro-
ropolt qynmuel V(EXY) | samwcsme’ or M -weproro sesropa Y
a w3 youonxh '

Bty 0) = inf U= Youdi = Vel - o) , AU, V) = -inf (Beh)z.51)

HavasbHoe SRAYBHKE 4, ',’ CUDLEELLTEYIIRE SAiMhHEM T DEIFIRIS

AHETEHAAM Jg, Xy , BEOWDUEM Ny YCAULRA % ¢
sup{gnd o [F@nmi« Y20 ¥t sl+ L4} o 66

fpamen 2,5, Hafrw ewnren n cxRAgONeR JareYe 1OCPOCHRR o1
TIMANEHOTO JeryIATOpA: I-/dsa’af,.*:x WU, 2(C)alic xfee) syl
F'upem Vexy, .7-Y,-V“/'34‘2‘,8-%1-41(141!)-}.:.%; ('IY'B OGN
LT . f,3~y-g=0. Bugmwm, aTo ato YIBHEOHNE fe m.s:'cnr or A, Harers

O=3,0%y,8), 3,465 v)-0, 30, v, ®0, ¥, )20, (2.72) CELYR erc, HexommM w8 . Ned Bua i -9 G ue 487 oo
i Be@ #10 B (2,55) ¥ mawvanne L moavusen [,*}:-'jﬁ(!.-:/—‘f'l"?{ T

T RAR X, X. QATAKE, To Tpedopanne  (nf (Y -¥;) nmfmm»n .

na

daMeteM, 9TO B cway (2.51) u@pBOS H3-HEX ARHOIHO UTHOCR-

TENRHO y « B BTOROE HE CONGANY ¢y . Oumerusm TEKREe, 4V Kag- > . 2.56 2 s
RO B3 HBX 1pRicTABNARY DEKTOPACE PABEHUTEO - NEPPOE PadM: DHOL - '3 (2.56) voxysaow sxp(y Y"ff';‘) _"‘ yr=22 .
TR M, ATOPOS - Z , B TpeTEE - 241, ' ¥ q"”“'“?" Ye B UnfypetU=-iy € Canran Rewguil wowent sa
feinen w3, (L6, 9)w0 yuransenue ¥ ""“"J'BHH" =), Raxonmm cwnTen 4=-=2v ., Cwcrewa aCRMETOTHUGC-
”-’5 (¢, 4,%), (2.53) “it yeroltumsa P uesoMm. D caMom gene nprMew sa dysmian Janmnosa
3 - r Vo Wapx | Tog kak y=-22 , vo VeVe2xl, w Vo-bateoy ) =-da(eey) s bz’

Heeimnas 7o 2-M ypaskeruw B (2.52) % npi gowomr [-ro
Jonnmenwi o (CL52) 1 pAYPEHON NONYEIEHHOU Y PNTHERRE OTHOCNTAA K-
o U NOXY (2,03 $

' o ) BanNCATE ele B THKOM PUIA: " VRTEPCHO OTMETHTD, Y10 ECJW PEMaTh HTY AaNAYY Ho ' DI Iy

i Cy,¢ (2.53
=3y (9 ) CAMFMA, TO HY®RO RATATDHDOBATE GROTEMY JWideresumaisuyy ypap—
Perg nopatxa {0CHCEEYO RO COHPAReMHYD). i aoumom ¥e Grysee

0 anmam, aro V<2, Va0 npr 240 . 2ro R roRopat aa yoroiunpon.

b4 &4




\ MHTECPNPOBAAN TOABKO OJHO yPaBHCHEE (I-ro mopAmka): §ey=0,
MomHO MOKA3ATE, NTO B8TO 06CTOATENECTBO NPH HEKOTOPHX FCAOBRAX
gerpevaeTcA U B Gonee obmem cayyae, T.e. BMECTO WHTEr pHPOBAHRA
CHCTEMH MOPAJIKA 2n (ocHomMOll W conpAeskof) A NOCTPOEHRA
CEHTE33 MONHO OOONTECH WHTErPRDOBAHKEM CHCTEMH NODAAKA n:
g=4(t,y) B canom gene, sues y= Y(4y) + DORCTEBIO! €ro B (2.59):
ﬁ,i (&4,9) § HOKNDUMM ¢, [pi NOMORK (2.56). Nomyumm
ﬁ-g, X %,) CauTaR 3NECH ranui 4T 2a nesanphul te0
gniyen pomill cTHTEs: &:‘,(:,,:,)' . ME BUENM, 9TO NEPEXOn K
penyumposanyof’ 3anaqe MoOReT OKA3ATLCH HONe3eH.

boms » B“(42,y.§) He YLACTCA WCKADINTL X , TO MOACTARAAA

geyly) b (2.59), nozymm @=§,(ty) , a nororasiin s

(2.1), nomdupaew §; TaM, gTo0H KpeBas x(t) ymnoBNeTBOpANA SANAH-
MU YCROBAAM Hu MPaBOM KOHIE.

llongepkiies, 4TC B OTAMLNE OT ypabienuli 3jnepa B KIACCRYEC-
KOM BAPWAITMOHHOM MCUMHCAEHMN WM ypaRHeHRE OpUAILENG MEKCHLYNE,
YPABHSHEH YCAOBHOMO MERCHMNHA, ECAR WX YRAROCH NOCTPOMTE, Kawl
He penoHEe, DOROSPHTENBHOE HA JKCTDPEMYM (areTpEManb), 8 aGCONNT-
HYD MIHUMAEAL.

MoxarRem,, KaKim OOPA30M MOXHO NOAYHHTL YPAEHEHRE YCAOBHOTO
NAKCHMANS JIAA BONOMOTATRIEHOTO HEUSDECTHOro M OCHOBHOPO HEW3IBECT~

#oro.
) YPAEAEHNE YOTOBHOFO MEKCHMMHE LA BONOMOTATEABHOTO
HEWIBECTHOI'O 4
Peunw®™/ 1-g ypasnense (2.5) OTHCOWTEJBHOrO X
x=3,(4 459 (2.57)

[Iponeddepeininpyes (2,57) nosmnM 00pa’oM no f o wcKuodEM X

UM NOMOMA 2~I'0 ypaBHeHH: B (2.5‘) $
P(4x,y) =K (L i)
SameTeM, YTO Ov JRHENHO OYHOCHTEMLHO 9 . Hoxamuas ¥s Hero
= npr nomowr {2,57), MOAYYMM OKOHHATE.SHO YDABREHNS {BeKTOpHOB )

JCNOBHOTG. @ARHOLO HEMARECTHOTO
0(""' ‘MI'J-O (2.58)
4 .
w

o

Y0 £CTL CHHTR® JULI JAKGWX TPaldiiiX yeAODRA Na NPeBoM Ko

Taxaw 0Opason, My peuman Goaee odinyn annasgy, uegﬂ OOBYHEM A

;gug:'.m‘gun RAXOMATCH ORHTES TOABKO JULS FRACAPORARHOLD HPHEC--
- .

{lpernuanrueTLy, 4Io COOTaeTeTs )

K LM, O oo H aile: GOPUTHUYG OGEPDATOPN '
l_{l}?lll"‘ VR CTAYNTY @ ’-\'l“ﬂlllf‘ll!’lh"N" MET DRTIH H’;Fll)'r H"YKI’"I‘-’:‘”
o N -

6

Kpaesue yoagpwa nan  y(t)  HAXommx ud JAZANMM x(¢),x(t:) opn
nomom®’ 3-yo ypasuesws B (2.52) m I-ro B (2.51). Pewaem xpaesyp
sagavy naa (2.58) w no (2.57), (2.53) yme Gea peAxwX RATerpannh
gaxommm X(¢), &(t) . B cmay mammx mocrpoemsl oHO GyAeT NOMyCTHMIM
¥ YROBASTBODHT BaNAHHEM FPARWIHEM yeacsmaMm, OTmeTMM, 9TO ypamHe-
ame (2.58) He ABNACTCA ypABHEHNEM Sftrepa B RAACCHIECKOM CMHCAE
3TOro CHOBA. B oTAWdHe OT ypasHenus ditrepa OHO onpeneAsercA
HEOXHOSHAYHO (S@BMCHT OT BHOOpE Y(t,x,y) ), 9TO MoXeT OWTH HC-
NOMBIOBAHC A DOCTPOeHRA ero B doxee npocroft Jopwe, ® maeT Ae
axCTpeMats, 8 AGCONNTHYR MRHAMAAL.

Vpasmenme (2.58) WOXHO paccMaTpMBATh TAKXE KAK YDapHeHEE
coBMecTHOCTR samaun (2.30), (2.81) o mexommoft samageft (2.1),
(2.2). M3 pHPONA 3TOr0 YDABHEHRA CAefyeT, 4TO €CAW y(t) , nony-
uennse no (2.3I), (2.83), yROBRNETEOPANT yPABHEHRD (2.58), 10

x(t), u(t) , BocCTHHOBAEHEEE PR NOMOMA (2,8), smaspres A0OyC-
THMHMRA . v
@) YpapHenue YCLOBHOTO MAKCUMARA JNA OCHOBHOT'O AEW3IHECTHOT O

Paspemum 2-8 ypaoHuae (2.54") oTHOCETEABNO Y i :

Y= V"{t,z,s’). (2.59)
Npoanfdepermapyes ero No.MUM OGPHIOM 1O { a soRawTIM § pm
nowony T-ro ypassenns (2 sd): jlexu) s 3 (42,%,2)
VCKANUAR W2 STOPOD YPaBMensws Y  UDH DOMORE (2.59), noxyqwm

OKOHYATEABEO —_

Wt > %,x)=0. (2.60)
JamaTamM, 9TO OHO TWHERHO NTHOCHTENEHO X . Hpaesse yosrormd
14 HePO HAXORWM w2 S-ro yvanuenwd B (2.52) 4 2-ro ypasdensi p

(72.54'), Pezas Rpaesyn 2apasy JAA (2.60), noxyiaem cpasy ontamark

noe pemenwe (1) , NOARTARTAA KOTOpOR BO 2-e@ ypasnesne (2.54),
naxoraM Yf¢) W, TMONETARIAR 470 B (2.59), onpemenzem G(¢) .
pnien 2,5, Pemmm npesen 2.0 METONAMA FOAORHODND MAlCHMUHA.
a) Cpepexwe PAMAHAR K YPAPHEHWD (2.58) OTROCHTANRAQ POIOMY
TATEJEHHX HEeNABCOTHRY . .
Hattnen p3 (2.44) x,, %, > 2 (3.61)
= .+ =Y, +Y 2.5
Tiponwplenanunnpyem ux no ¢ n’nnuyé'mz;n; : ’(2%123‘!" )
3:‘“"y"¢y.‘ A :x,.ll:y,;éa, (2,62}
l;::oumm I, %, U npe nowomy (2.61), (2.44), ronywaw oroHwarTes
Upm2yeyy «, H=Vie24, (2.64)
Uto v orare ypamaense (2.58), Kpaente yeaonna NOIVEAM JUIE fepo 23
(2.64):
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Gl S(t) =xe(t) |, Salts) + Gilts) =2u(ts),
Ylt) «Gp(t)=xylt) , bi(h) + (k) =2, (ts),

rae X(Y) (i,f=12) Bam wsmectHs.

Murerprpys (2.63) npu kpaesux ycaosmax (2.64), noaysaes
We(t), yy(¢) . Berasaas mx B (2.44) npumepa 2,4, HaxomwM adcomn—
HYD MEIAMans X,(‘),.t,(t) yxe Oes BeAxuMx warerpann®, llpu srom x,x,
MONYYADTCH AONMYC™HMEMK,

6) Cpegenwe pemenma K ypaBuenmm (2.60) OTHOCHTENBHO OCHOBHEX
HEW3ASCTHEX ,

loncrapnsem «

(2.64)

us (2.44) B (2.42)
X=X+ Y+ ¥y X=X 4y vy, (2.68)

leddepenuspyen no ¢ W mexamaaem 0,,{?,.5!,,#. 1PA  [OMGIM
(2.65), (2.44). Moxyyaew ypaswenme YCAOBHOI'O MAKCHMHAHA OTHOCHE-
TEJLHO OCHOBHEX (yHRInP

Xy mX 42X, 2 Xy~ Xy, Hym2X 4%, -,

Kpaenue'ycnoxm (%), i,J=4,2 nin wnx mavecrau. Harerpupyn ux,
HaXORUM BICOJRTHYN MEHRMANS .

53. MeTOX MAKCHMUHA RAK MeTON oueigy peweri
QHOTeM! OOUKHONSHHEY JiIeDeHIRATEHEX )
) YpepHeul
.

B Aanyom naparpate NIDKA3AKO, 9TO wETON MAKCUMIHE MOXeT GuTh
MCHONB30BAH He TONLKO B aajiaygax ONTEMHAANNKM, HO M KAk METOA OleH-
KB MEXCHMANLHHX OTRIOHEHMN Fasonux EOOPRHHAT G HaxoTopof
HOLTW HayansHux ycsopnd, 37a 3aJavy BIMeET COoNBWO: o
TROPHH UBTOMATHYLOROI'O peEryanpoBana ,

A) Maremarigeckras HOCTAHOBRA 33444M,
CHBASTCH cHCTeMON yraBucHnl:

X=filx) | iat,2,.. N, tL&tét, x(t)ER. 2,1)
Hano naftTu ouerxy cnusy iy § -

COBORY I
HAYEHNS JUIS

li-wnc'.-mﬂua O8HERTA ONRA-

. . I=F[x(t,)] (1. 2)
AIR LQBOKYNHOCT ) i\'(f,)G R y e R . MHOKROTRO HaMAL -
yexonul,

Ecsn vawasbhoe yonopue UKD, YO HUME TONHUG mHIMCHE
GynxIEd (3.2) e NPpURCTEBNART orodafn Tpyns, HaupaMe, nyrem
OV q : ’ I} ; ot ‘ ;
PHTOVDHPORSTN ST oy (S D He M. ONHGK0, CCAN MHDK P wo K
BEIANBYEX Yyoxoupd CORBDSHT A0 moe qusn e BAEMOHTOD , nTor eloaon
CTAHOBKTON HET Wiy i . ‘
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+H COCTABHM BHDAXGHWA:

B HGCTOAREE BPEMA HET YNOBAETBOPRT.ILHHX METONOB DelleHwd
arolt 3anavs. YWcHO Xe TEXHWYECKHX 3ana¥, YKIauuBAMUAXCH B pam:
JaNHOY NOCTAHOBKH, JOCTATONHO Beauxo. 370 - M HaRdoabwee NoTped-
HOE OTKJOHEHN® Py BHCOTH WM HRNPABJCHHA CEMONETE, H MAKCUMEAILE
Hufl OpOMAX DAKeTH NpH HeSJArONPHATHOM CTedeH::d COCTOSRTERBCTE B

roe Apyroe.
. ipexcraBafeT MHTEpEC ¥ TaKAd Bajava: He pemad ypassenull
(8.1), HallT® OUGHKY CHESY B MoMeHT {, OTKNOHERWA KaxoN-HEOY AL
KOOQIEHATH (WM BCEX KOODAMHAT).

B paMmxit JAHHO DOCTAHOBKHM YRIAIMBAGTCR M 3anata NOXyHEHWA
OLIeHKM CBEpXY OTKJIOHEHEA (a30BuX KOOpNMHAT (WM dynrumm (3.2))

B momenr ¢, .

B) locTaBnerHyn 3ANAYY MOXHO DACCMATPMBATE KAK SacTHuM Cay-
qafl sanayM ONTEMNSANNM, XKOPZA yUpasieHmA orcyrcrsyor ® f,m0 .
[Ip#MeHEM JUIA 88 DEmEHNA MeTOA MAKCHMMEA, BOsbMeM JyHMINMD Y(t.g,u)

Beo-Yafi-Y, A=F+¥-Y,- 3.2

H3 Teopems 2,2 CAeiyeT OUNEHKA CHHIY

Flx(t)]» gyplingd + [tiBdt). (3.8)

Jlis DOXy4eHms BTOR ONEHRR B MOTOEM YCIOBHOIO MAK-
covmea §2 (ypassesma (2.54), (2.58), (2.60)) mam ypaBHeHEA Max-
CEMMHA B 9Ja0THHX UpoMsBomHHX (2.20), (2.2I).

B npocrefluem cayuae MOmHO CYNTaTh y nocTosHHEME, Torxa
JUIR, NOAYYEHRS OUEHKH NOCTATOYHO HAATH MWHEMYM MO X , BNIHCANTE
EHTErpan B HRATH MAXCRMyM 10 § B npasolf SacTH BHpamesus (3.3).

Opumep 3.1. Mosenexne 00%EKTA ONMCHBAGTCA CHCTEMOM:

3,.4,;‘;1 , Xpaxf-x,, tatet, (3.4)
Haftrw ouesry chusy LuA jymmnun X,(¢4)ex,(8) , xorna x,(4),x,(¢)-
modue. Sanamuwosn YeyX,+§% ¥ Oynem CumTaTh, 9TO ¢, ¥; - NOCTOAH-

mue, Torzn 8=~ hf-Zt 20 - 4t 20, A=(%%s 48 kBl (o 401,
W h-lgll ana;‘on " _T

-y sl , - ’ Ll % ’ s °
g:-'!wfj'\w A, B un0 . ha, 5'5,'1%

Ha A«(ntd>- ga.x §=- '“{-’-‘ . Mpne oTR 3Have-
HWA B ‘ . Myvuu =-8 ., Crenosa mno.E
Hrax, coraacHo (8.3) ouenra ommsy

Z () + 2L Z(8) + X[(4) - f (4.

. MAE MEKCHMATBHOE® OTRIOHEHWE (BHM3) JaSOBHX KOOMHAT OIpAHASEHO

senwandof

82+ a2, -4 (t-4).

‘89
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[Iprmep 3,2. Tlopenenue ofpexTa onucusaercs cHeremol:
X, = X, - 3,2, (X,-22, ),
Xy w22, 4372, (X 42, ),
= 2x,-x,-x;, {,&fal,,
HaltTR OueHKy CHE3Y E CBEDXY BO3ZMOXHOPO OTRJIOHEHMS KOOPAMHATH

2,(fy) nnn npomsEonEHEX HauanEHEX yoxomwit X (%), X,(6), % (¢) » -
IpOX3IBONBHOrO MoMeRTE £, .
Sanaemcs Y-val,'od‘xf) rie y - nocToAWHas. Haxommm 4

B=~Yaf-¥i= Uflﬂ(’r‘i)'* xj(x+ )"+ xf].
Eoow y>0 , wmumvym B no * cymectsyer ¥ ovesnmen: %£;20, Am0,
CooTasmm wpaxene ani A (ouemxa cumay Fm(¢)):
A=[x+y (24 x’4a‘)]| y(2xf+ (8{4 :i)l
A3 yonoBRA MmHRMyma naxoxmy (¥»0) :
x| =0, x\=0, Ba 7".1.-0 2(4) =~ Y4y.
A, --ﬁ-mﬂ‘:‘oa.‘)l...

fis yenosms maxcumyma M no § cremyer: -

A,e -(2:.0.‘:‘0 ’ - = )
l-- V?:?Eoﬂ "

noxcnm l ‘ B (8.3), Haxomm ono a'remto

x(4)» - ,l-h;," 23, . (3.6)

Hafinem Teneps onenxy s x,(4) ceepxy. Mn aToro Aootﬁro
npriats Fa-2,(4)n noxcrasers ero » supaxenwe man +Y].
Asanormefio mpemMmymeMy noJywms .

-x(4)» —'* s b o (3.7)

‘O6semmews (3.6) m (3.7), Bafizem OROHYUATEXBHO

EXCNIF
OTCOEA BWEHO, 910 BOSMYWEHEA AR mM a,(t) c revenmen
BDEMEHR He BOSpAcTAnT; B WACTHOOTH, ecum 1, -D a,L‘ =0 , 10

IOV E
Samevanye. Owesmmwo, uwro ecam X (¢) , moaysemsoe ®a mpasoft
norn (3.3), menderca pemenmem cucremy (3.1) (T.e. gomycTmMuM), T¢
B (3.3) oize»r JHAK paBEHCTBA M MH NOJYYMM TOYHOE JIHAYEHEE MAKCH-
MANBHOTO OTRIOHEHHA. Hanomemm, w8 MeTONH YCAOQPROI'O MARCHMEHA
TAPAHTHPYRT JONyCTHMOCTS DEEeHRA,

L]
.

v
~

"

»

MOTOIl MAKOWMWHA MOXeT OMTE NpAMEHeH Taxxe ¥ B Jpyrof Esods-
" ol pomm - max MeTOX NOCTPOBHMS B BHODAHHOM Raacce dymwuum Jamy-—
HOBA N NCOAGNOBANKA yoTONYMBOCTH pemednll OOHKHOBeHHMX IW{fepeH—
, _OmansHEX ypasdesuf., B JanpHeftmem MCHONBSYETCH TEPMEHONOI'MA pubo-
" ru
[4“ Paocomorpw™ BHavane caydall asToHOMHON cHoTemu. IlycTs
Fiefi(x) , i=02, ., 0, Ogtawo (4.I)
YPABHEHES BOSMyMEHHOrO RBEXeHEA odserra, T.e. §,(0)=0
BossMenm senpepunnyn M xuigeperumpyesyn fymxumo V(% ¥) ua
XxY u oSrazaxuyn cxexymawmm omoMoTBaMM:
I) '¥(wy) noxowwremsso omperesesa no x mpu¥ye¥; 2)Y(ag=0pa ¥,
YpapHenua (4.1) MOXHO paOCMATDHBATE KAK WacTRull cayuak
SAa1aYH ONTHMHSENNH, KOTAA yNpaBAGHNA OTCYTCTBYDT W JyHmIMoHan
TOXNOCTEEHHO paBed Wyxo. COOTABMM BHpDAXEHME B"Va‘{ -Y.
Teopema 4.1 Nyors dysxums Y(x,y) menpepusua, Anfdepernn-
pyema na XY n er cpoficTeamu: a) Y(X,y) nozoxmrexswo

onpeneneia mo x mpuVy€Y ; o) Y(O,um0 s Y .
Torma:
I) ecam 4’1 8=0 + TO HEBOSMYWEHHOE IBEXEHMEe yCTCHYMBOj
2) ecam B0, tpmiem w0 ¥ eNUACTBEHHO, TO HEBOS~

wytessoe ABEXEUHE YOTORYMBO CCHMITOTHIECKM; -
3) ecxx (4f 1ypBe0, npuaem 340 B ORPECTHOCTH .:-0 . 10
| HEBOSMYWOHHOE NBEXOHNE MeyoTOoHImEO
4) eoxm fafaup pBel , npugew !-0 ¥ OJIMHCTBEHHO, TO HEBOSMY-'
meHHo8 e HeyoToAYuso adcoxoTHO,

. « I) Mpamem s fynmum Aanyrosa V  gynmum
Y(I.H?gﬁu sHaroconpenesennas, Hafnew m ee

pigh(-Pr-pitgpbu,m Vix el
o'rp. 91), noxyvaem

, HoM. Corxacko m, I reopesu mmeem B(Y,§)«
‘#a X . Opmuensa I-n reopemy Jamymosa ([2
3AKATYEHRE TEOpEMH.
2) Anasorwio npemumywemy noayvaes W(x,§)>0 rmpex+0x »

$HEY enmHCTReRHOOTH X W(x,§)«<f na X npx x4 0 , Mpumenss Tecpe-
%/
Baa ¢ o -
B e’o ™ Or0 YTBEPREGHRA MOJORATEAbHOH ONpexensH

cA, HO ROI?I! CYWeCTBOBATS CKOAB yroxso

manas oxpocmoc'rgel-? » THE ¥
91
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‘

vy 2 ( [2] erp. 100), noxywaem yreepenesre n. 2 ramefl -reopow“/.
3) Amasormiso n, I nosyuamex B HexoTOpofl OKPECTHOCTH X=0
W(x,G)>0 npm xw0 W(x.§)>0 . lpmweras reopewy 3 ( [2] , erp.IIT)
. HEYCTONYWBOCTH NBMXERMS , BRINM CMPABEANMBOCTh HANErO 34RINYe-
HAA,
4) 270T MyHRT AOKA3MBAETCH TOYHO Tar xe. [ipaueM mCnoassyeT-
eA reopema B padore [2] ma crp. IIS.
3amguaina,l. Teopema 4.1 Mmoxer OHTH DPEMeREMA He HA BCEM
muoxectee X , & Ha Hexotopom moxmmoxmectse X=X m rarow, uro
0EX, » x=0 spaserca myrpemuefl Touroft 3 X, . Torza oma Oyner
nefcTBRTeNsHA TONERO Mo oTHomemEn x X, . 370 mO3BOAAET BHABAATH
ofaacTs yoroftummocTs, acwmnTorwieckofl ycroftumsocTE, yonosHOA yc-
TofMmBOCTR W HeyCTORYWBOCTH, Sanasa MoxeT CTABATHCA M cpasy mo
oTHOWeHWD x RexorTopomy muoxecrsy K< X .
2, Teopema 4.1 Oyner mepua » B TOM cayvae, somm W(x,y)
orp:;uum—onmmm dymenns na X pr V€Y | Toasxo smar
RANO Be3ne 3aMeHNTH SHaxoM {4 fMp % p - sEa-
&?“plgl COOTBETCTRERRO. ” ¥ W’f
Kax wacrmuf! caysall ws reopemu 4.1 BurTexaer
oaexctege. Myors Y(x) - nempepusman, mmjdepemunpyemas,
NONOXNTEAbHO-OMpegeNeRnas dyarund, Taxad, yro V(0)w ) . Torma:
I) ecan i’]’.ﬂ , 70 HOBOBMyMERHO® IBNXEHNe yCTORYMBO;
2) ecum cpano 2«0 w eEWACTREHHO, TO OHO yOTORUNBO
SCRMITOTRYECKE
3) ecxn sypB=0 , npwvew 840 » oxpectrocrs x=0 , 0
oHO ReycToRuUNBO; . :
4) ecan sypB=0 %+0 u exmnctsenno, To OMO HeycTORNEBO ad-
COMDTRO,

Tecpema 4.2
Oyors: I)
DOXOXNTENBHO-ONpeneneEnan gymmmn mo x aan YyEY .
2) Yoy)«0 na Y .
Ecxm 2yp infB<0,%€Q , 7o cpenn nammoro ceweficrsa dymmumit
Yexy), v Her Jymrxumm, yaomaersopsxmefl n. I rTeopesu 4.I.
3tecsy @ - mmomectso pememwd cmoress (4.I) mpm pasmux
wavamsanx X, €X .

»/ —_ : "
:!"l?l:ln lg‘.! , Wiy Zonyoxaus geoaonmo wannf sucomf Dpe-

Jorasatessorpo. [IpennonoxmM MpOTARH. 3, WXO OHA CYWEOTEYeT.
Torja, mometasws B nee %€ , noxysmM coramcEo 0. I Teopems 4.1
pigiﬂ-a , 9T0 MpOTHBOPEWRT ycroeup Teopems 4.2, Teopema mo-
RA38RA. -
B) 0do0mmm HMexoTOpHE UDeNHAyURE PE3YNBTATH Ha caysafl
Zimfi(t,x), indd,...,n , odtseq (4.2)

d .ru $i(tx)s0 mpr x 0

. Tiyors: I) f;(t,x) - wenpepuswus dynwuws, yros-

Teopeva 4,3
.+ nersopamame ycaosnn f(LQml .

2) Y(tx,y) - nenpepusnas, nafiepenunpyemas fYHKIRA ¢ ReNpeps-
HEMW 9 npomaBonHEuMN, yronnersopimman yexosmn Y(40,y)=0
npr Vy€ g n tad.

3) Y(¢,xy) - smarcompenenenmas (mojoxmreisHas) mo X Ha Y

4) npn VY€ Y P& nonyoraer decromesno wamt muown? npe-
nex.

Torza NpE ANCHX RAYATRHHX BOSMymMeHRmAX: 1) 6CAM BHNOMHEHE
n. 1-3 ycaosus m infBe @ noare Bowny Ra Jstd ee | 70 me-
BOSMYMEHHOE NBNMeRRe yerofuwmo;

2) ecan sunomiess n. 1,2,4 w oymecrnyer £y ramoe, nuro

3/ supBu0 , 8 8¢0 » croxs yromio maoft oxpectsocTR X=0 ,
npr  ¥éats , TO mépoamMymemnoe nmmwesme meycroRuEBO.
lloxasaTensoTBO BTOR TEODEMH AHAJNOTWYHO NOKABATENBCTEY TeOpe-
wa 4.1, . ’ :

I) Npames 3a dymmumo V Ianynoza dymammo Y(4%,§). Mo yoso-
BeD ora QyHxumA 3mAxoompenesensad., Haflnewm spax ee mpomamomsofl.

#a yorosns fupipiBe0 noxyuaew Y(4x,§00 sa X nopn €80 . Tpawe-
ans I-p reo Asmywosa ( [2] , orp. 91), moxyveew sammosenme
o, I yrsepxnenma Teopems.

2) Asaxorwsmo m. I moayuaes Y(4%,9)»0 npx X80, Y(4,=,)>0
nan £ te, Npmvennn reopemy 3 ( [2] , orp. II1), swum cnpasegmm
BOCTE HEWETD yTBOPENEHAA, o

Jiea npopepxn yeaopmf n. I teopes 4.1 m 4.3 MOXHO HCDOAB3IO-

' BATH METOLN YCJOBROTO Makcwmmna §2 (ypasmesmsa (2.54), (2.58),
(2,60)), wrm ypaBHEHRA MAKCAMWHA B YACTHHX NPONIBOXNREX (2.20),

" (2.21), nonaras fo=0, fuy,

B) Teopewa 4.3 6es TpyRa pacHpoOCTPSHSETCA HA CAYYAR MOCTORH~
HO pefteTeymunx poaMymeHail., A WMeHHO, eca¥ K YCJAORRAM 0. 2 ROCABATH
TpedoBaERe OTPAHWIEHHOCTR IPOMSBOMHEX !L, , TO HEBOSIMYWEHHOE BN~
xenpe dyner. yeroffuwso r npW MOCTOAHHO AERCTBYIGMX BOSMyMEHWAX.




I') Ipyrofi noke He coBcem HCHHM, HO, REK OPEBANO, ycnemHul
OpHeM DPAMEHEHEA METONE MAROCHMMHE K MCCAENOBAHWD YCTORYMEBOCTH
COCTONT B caenymmeM. beperca smdas dyaxums  Y(tx,y) (He odsasa-
TENBHO 3HAKOONPEJENAHHAA) W B PE3YABTATE NPHMOHGHMA METOLA MAKCH- . v
wEna Haxopwrch ywy(f,x) . lipw noxcrasoBke sToll saBMCEMOCTM B :
V(t,xy) dysrawa ¥ oxasuseros ofwuno dymkuweRt Asmymona®/, ‘
Opanep 4.1. [lycTs ypABHERWS BOIMYWEHHOIO ABMKEHMA TAKOBH:
& =33, X, - 2y + 32 (6] + 53] +22f), Py '
X, ® -2, -Sx,+ %, + 5x,(6x] + 5x} +2x}), ! g
X, w Q-2 -2, + 22, (62 + 5xf + 2 cf) (43

Hocnenyem wx ma ycrofumsoorts. Bosmwem Y B Bmue
Ve y(2a] ¢ x} 43‘.).
OweBumHO, 94T0 BTA JYHMINA NOJOXNTENbHO-ONDONSASHHAR, eciM §»0.
Oocranmw mupaxemwe Be-Yi f - ¥,
B=2y(6xt+52}+2x))(1-6x}-5xf -22})
Ovesmmro, 9To B ofxacrm A :
m ) 6xf/+5xf +2xf < { (4.4)

B0 x a0 - eXNHOTBEHHAA MEREMGMH. CA/OBATEABHO, 00—
Teopews 4.1 NeBoIMymMeHHO® nsuxesue (4.3) B obaacry (4.4)
YOTORYNBO ACEMITOTHUSCKN,
Oomeep 4,2, YpaBHOHRA BOSMYWSHHOTO XRMEOMEA OUBEKTA EMEXT :
Xym P()x 4 Y2, + M), (xf +2f),
Zy= g(0) 2, - p()x, + m(4)x,(2f + 21),
TR8 (), §(t) = m(¢) -
I ;;( pin,n(x J HeMpepuBANe W orpauwvestue npm £30 ymx-
Bossuem Y= yx,x, y»0, Torza
Bw-ygte)(xfexf)- ymO)(xls a—i)x: ;

yors ¢(¢)»9,>Q m(4)>0 . Torna infsupB=0 x B<0 ppua
TAaCHO Téopeme. 4,3 HeBOSMymenHO® rp 8 ORCTeMH u:;);;::‘t:o?o-

BK:

Opmyep 4,3. Bosemem ypasuenme TOPHSOHTANBHOIO NOJETA CaMojeTa o8
(paxers) © xamraresew HOR Tarm (RPN, TPI): g i
L=V, V= ) meg (4.5) '
8eck L - maxswoors mosera, V - OKOPOCTH, B ~ DACXOA TOMIWBA ?
m - aetarexsioro annapare, 830,a>0 - nocrosmuse, Cocrasme )

YPARHEHNS BOIMYROHHOTO ABMNEHRA AMA SANAHHONO pexmMa pasoTh

s/ Cw. mpuwep 2.5 B ra. B » npevepH B §2 ra, YO,
o4

-t
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neararenseh: - X
AL=V-Ve, 8Ve-g(V-V)), arh=0.

3necs ¥, - cropocTh HEBOSMYMEHHOTO anwxenns,a> 0,

Tpedyercs yOTAHOBATE, ABANETCH AW Aeraressusll annapaft yc-

Tofl9MBLM N0 CROPOOTH.
BoanMeM V’-deV'. rne y>0 , aV=V+V¥e . CocTanmu s B
Be- Ve y & (V-1)V )= y& (V-1 ) 000) >0 05w Vs, ¥>0, V>0,
CaefopaTeAbH0, HEFOIMYMEHHO® ABVMEHWE cavojeTa (pakeTs) mo CKo-

poCTE yoTORYHEO,
TOYHO TAK Xe MOXHO MORA3&TH, YTO BEpPTHRANBHNA NOALEM DaEe-
T4 B arvochepe MOCTOAHHON MIOCROCTH € NOCTOAHHOM rsaroft no cxopoc-

™ apaserTon yorokunsum, Ypammeswn tmma (4.5), (4.6) ® dynxmem ¥,
B » pamuom cayuse TarOBM: H.V, V.k#—-', lh--’;
dH=AV , aVa-R(VLV)), ath=0,
VejuaV?, v>0, B=yR(V-¥)(ve%)>0
AHANOIWYHO, G0NR DACCMOTPETH IOPDHSOHTAALHER NOAST Camoiera C JBR-

rareseM NocToAHHOM T8 ([, THL), To nosyumm:
[ - V, v-

‘L c) ‘i - )
:' 4“ '-“"‘ "“,l » 0,
’ONMI

(4.6)

Pefvav!, y»0', Bu-¥=
Orcona nyer, YTO 0O CKOPOCTH®

85. M

+ A) Bra. N §3 n. B ofopmymponana hocfanoana sajay” ¢ pacmpe-
JReNeNHEMM mnapameTpamw, naf xotopoft w3 (I.I) ra. Il caemosana reope-
va 3.4,

Bos_uma B clopMympoBaniof TAM 381898 ROMNOHEHTH, SABNCANME
eue ® of ¥ : Via m.,,). rre ye Y . Ooanaym: ) — smaveuns ¥
na §, Y* - meyrpennan vacrs sioxecrse Y. Yo Y- Y() . Torma us
reopems 1.1 ra. B Gyner caenosarts

. llycTs cymecrsyer mempepusnas pmfbepemimpyemss dynr-
nnn a(m.’) + YIOBAETBODAKGAS YCHOBMAM:

I) Jan BeamoR napy %, UfQ nattadres y€Y taxce, wro J>m

CymectByer rsom % 4,y raras, uyro
2) J(& »')-ﬂ)%lolt#p‘aw, (5.T)
3) a(yeD, aMeV, |
4) A(£C), yo0)) & ACRC) () we YOO,
B(t, 200, y(+) & B(4 £(t), §(¢)) wa Y° o8



I') Ipyrof Doke He coBcem HCHEM, HO, K&K OPEBANO, yCnemHud
OpHEM DPAMEHEHEA METONE MAKCHMMHE K MCCAEJIOBEHWD yCTORYMEOCTH
COCTONT B cienymmeM. beperca mmdan dyaxums  Y(tx,y) (e oOAsa-
TENBHO IHAKOONPENNEHHAR) W B PE3YABTATE NPHMEHGHNS METONA MAKCH- ’ v
MERA HAXO)WTCE s y(f,x) . lipw noxcrasoBke srvol aaa-cmcya B
V(t,xy) dysxama ¥ orasusercs ofwuno dymxumedl Asmymona™/,
. [lycTs yPARHEHNS BOIMYWERHOIO ABMKEHMA TAKOBH:
F =3, 0%, - 2y + 32, (6] + 52f +22f), &
X, 22, -Sx,+ %, + 5x,(6x + $x} +2x}), J 4
%, = Qo -2, -2, + D, (62 +5xf o2f) . (4

Hocaenyem wx Ha yerofuusoots. Bosnmem Y B Bmue
Ve y(2a} + 2} +23).
OweBunso, 9TO BTA JYHMIRA NONOXNTENLHO-ONDENENSHHAR, SCAK y>0.
Oocrasmw mupaxemwe Bw-Yy f- ¥, :
B=2y(6xt+52}+2x))(1-6x}-5xf -22})
Ouesxgeo, 9To B odzacrx A :
. 6x/+5xf+22f < { (4.4)
g’z 8=0 x Xu0 - eXWHOTBEHHAA MMEMMGIH. CAEJIOBATEAEHO, 00—
Teopews 4.1 HeBOSMymeHHOe nsuxexue (4.3) B ofaacrm (4.4)
YCTORYNBO ACEMITOTHYGCKN,
[omeep 4,2+ YPaBHOHRA BOSMYWOHHOTO KBMEOMEA OUBERTA EMEKT x
B Rym PU)X+ 90003, + m($)2, (3] +5),
Zy= §(8) 2, - p()x, + m{t)x, (2 + 2f),

Tas p(t), §(¢) = m(t) - we He W or -
m‘:(piu:n 116 PuBR paunvertne npn £30 gyax
Bossuem Y= yx,, y»0, Torza
Bu-vgte)(xfexf)- ymGNxls x})x}.
lyers §(¢)»9,>Q m(#)>0 . Toraa Spp8=0 x t‘o ope %40 x co-
TA8CHO Teopeme. 4,3 HeBOSMymemHO® HHO OXCTeMH Heyoroflumso,
lomMep 4,3. Bossmem ypasuenne TOPHSOHTANBHOI'O NOJNETA CaMoJeTa gy % F
(paxers) © nsararesew HOM Tarm (RPN, TPI): . >
L=V, V= ) u-g (4.5)
gxms L - maxzwoors noaera, V - CKOPOCTB, B ~ DACXOA TONAMBA
m- aetarexsioro annepare, §50,a>0 - hoorommmse, Cocrasme
YPABHEHNS BOIMYWOHROTO ABMXEHMA AAA SANAHHONG pexmMs padoTi

\
" )

-

'/(h. fpivep 2.5 B ra. B ® nprvepn B §2 rn. YO
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neararenef: - x
ALaV-Ve, 8Ve-gg(V-V?), arh=0. (4.6)
3necs ¥, - cropocTs HABOSMyWEHHOTO nnwzenns,@» 0,
Tpedyercs yOTEHOBATH, FABATETCHA JM Aeraressdul! annapat yc-

ToflawBEM N0 CROPOCTH.
Boasmem V-‘NV', rne y>0 , aV=V+Ve . Coctamme s 8:

B~ Ve Y (V-1) )= v (V-1 ) (V%) >0 ion Vily, v>0, V>0,
CrefopaTensHo, HEFOIMYMEHHOS ABVNEHME CawoneTa (paxers) mo cro-

pocTR yoToRYHEO.
TOWHO TAR Xe MOXHO MORA3&TH, YTO BEDPTHRAILHHA NOALEM Dake-
T4 B arvochepe MOCTOAHHOM MIOCROCTH C NOCTOAHHON Tharoft no cxopoc-

TH ARNAETOR yeToXuMBHM, YpABHEHMn THOA 4.5)."(4.6) x dynxmm ¥,
8 » zamow cayuae rexoss: K.V p.kﬁg_ -f, thap

dH=AV, aVa-R(VLV}), Arh=0,
VejuaV', v>0, B=yR(V-¥)(Ve%)>0

AHAROI'WYHO, GOAR PACCMOTPETH IOPHIOHTAALHNR NOAST CaMOAeTA C JBR-
rareseM nocTosHHOM T8 (I, THL), T0 Nnosyymm:

LaV, {a -, Me-p,
P=tuav', y»0 , O:ﬁi‘éﬁho'

‘L = a, 5 v - =
b sa(v-K)(ve u)] >0,
Orcnna nyer, YT0 NO CKOPOCTH yoToltwEso.

\
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A) Bra. Nl §3 n. B ofopMyampoRasa NOCTAMOBRA Sajiasm C pacIpe-
ReNeHHHMH Tapamerpamn, naf xoropoft w3 (I.I) ra. I caemomara reope-
ma 3.4,

Bosswem B clopMysmpopasHof! TAM 381498 ROMNOHEHTH, SABNCANME
eue % of ¥ : ¥/ Wie,y) rre y€ Y . Ocomsavme: YO - snaveuns v
#a 8, Y* - meyrpennan vacrs soxecrse Y. Yo Y- Y(¥) . Torza ms
reopems 1.I ra. M Oyner caenosarts
r.mn?.m. llyers cymeoTsyer Hempepusnas xedibepeminpyemss dynx-
men W(4a,y) , yromsersopaxmes yemommaw:

I) lan BesmoR napy x,UEQ natizerca y€Y taxce, wro J>m
Cymectsyer 'rsom % 4,y  raras, §ro

2) J&43 ﬁ‘%‘ «Jugp i bat, (5.1)

3) a()eD, AWeV, |

4) A(£), yo)) & ACRCT,F(T) w YY),

B(t,200),y(+)) & B(4 £t), §(1)) va Y" 95

cad
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Torza naps £,d€@ asusercA adCoMOTROM MUHIMAALD S&jadH I.

B) B ra. N §5 n. Jl paccsaTpebanach ONTHMHSENMA IHCKpeTHON
cucTenu. Eoam paath dymaum Y kak WIBLCTHYD (yHRIUD, 3ABHCHLYD
eme or mepemermux y : Vs ¥(xxy) ., Tie y€Y . To m3 Teopems
I,1 ra, U noxygw™

. liyors cyuecrsyer dynmma Y(xy.x), onpeusnessas

sa KxXtY u rakas, 910

I. ias sosxoft napu x,uf @ weisercs y€Y , npm xoropow J>m

2. Cymecrsyer tpofka & &, § , yuomtersopskmas

J@&,a4)= % A+ inf B. (5.2)
3. E(x)€E x.,‘:?&)c G gw"’(
4. AR y) & A @, 0) ma Y(O)<YW),
B(xE 0, y)a B(xE 2, Pua ¥, k=12, , V-1

Torna mapa £,0€0 AsiserTcAa AOCOMVTRON MMHEMANLN.

Bexm n. I,3,4 yoxopu#t reopes S5.I m 5.2 omycrurs, TO (5.1),
(5.2) mAeT OUSHKY CHM3Y COOTBETCTBYMMEX (YHKIHOHANOR HEMIYIUMX
cpenm ceNelorsa gynxoufl Y(tx,y) .

Axrepatvpg X raape U

I. A.A, Bozorgws. OC OnHOM DOZXONE K POWEHMD ONTAMAJIBHHX sanav.
B ¢0. "BEMuCANTEALHAR ¥ OPERIANTHAA Maremarwka", man. Kwencmo-

ro yumsapcEvera, mun. 12, I970.

2. T.H. llySomws. OcHoBH Teopam ycroMuupoors newsedms. Hex. MIY,
1862,

"

I'anasa 1Y

YUCHEHHAA PEANMIALMA HEKOTOPHX AJTOPHTMOY of ~DYHKIMOHALA ¥
MAKCHMIHA, JIPYTHE YHCAEHHHE METOMH

A) JYHKOHOHAN W CBASN:
J=[f(txu)dt | X =fi(txu), isd3, . ,n, t@tét, (1.1)
, rae I(t) m -mepsas neutepmu KycogHo-nRfdepeRunpyenan Jynxous,
x€G, G orrpuro; U(tl v -mepras KYCOSHO~HEOPEPUBHASA QYHKINA, KO-
TOpAR MOXST WMeTh KOHedHOe ECio paspuros I-ro poa, L€V, U wo-
xeT OHTE 3AMKHYTEM W OrpanwdienHsM; bt x(4),x (%) sanamu. Oyuxnwe
4 (%,u) [(=0,..,n)menpepussn x audbepernupyess.
Corzacio raase Ul cocrasmm 00o0ueRHHA fysaramonas, nomrla

yeus s :l.(-.u.v)-zm):sz.-wh-im)it-n«(hi. (1.2)

swech A=l Baf -y -y
Hermoaum K3 ngpuoum B (I.2) up nomom# yomomma
-4'«/8(‘.8-“; V:g) , UEV (1.8)

R Js)= 4+ [Blew i) dt (1.4,

o Dyers J(®y) - nenpepusself u anpdepesunpyemas dymxnms x ,
¥+ ENEXMEA COLIOBYD TOUKY (YNOBAGTBOPANNIAR JCIOBEAM TeOPSMH
2.1 ra, W). Saraxmucs mexoropott Tpaexropued X(¢), yuosiermopan-
mell BANARAHM IPAHEIHEM YCUOBRAM ¢ X€G ¥ MenpepuBHOM” XyCOTHO-TRE-

deperupyenot fyuxamed P(t) , momcrasum wx B (1.4) ¥ BNUECMKM

BADHAIND mosana (I.4) oruocurexsno $(t) , @(¢t) :

c:z:f:% o By Gy i 4B by + Byl Py Bydu)d e, (1.6)
9 .qa ‘Btﬂﬂ"on (I.6)

X60 B OT # oOnacTm R -l?l
rpaxma U(t) we sasmomr l:l.og fl'll:lrg:ﬂ:ir ‘?" W

e + 2,0y
llocaenses caaraesoe ﬁgbmer;a:;nlf i (I.5) opomnr
o HacTREM:

DOXYYRM d-d(&w).

(1.7)
erpupyen

]
| Ato,ﬂ-'“--’ﬁ’&':‘ [‘l."&‘“» (1.8)
C yuerom (1,5)-(I.7) supaxenwe (I.4) sanumen B Buge

T f:fbg‘fup(lyp Ba) PucJdt, i
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e
By, -V - Ha; , 3,,'59,-'1;-/:’, (5:9)
éx;|=8x| =0, Tax xax xowns X(¢) gmxcmposans, & He=ydi-4o.
Mlonaraem (no [ ~ He cywwa)
(I.II)

JZ.'--Z'aB:;‘ta(VHIIn,p Svom Ty (X,-4)

Tu= E,'f:::‘ "_‘z“‘"'_‘::'"’» s Tig(t)=T = const>0 wa [t (1.12)
Hosaa TpaextopmA OymeT Taroft: A iy

Xiguy=Xig+ Vigar = Yip+ 9, (1.
Srecs puil,. -“l’o‘:oep l?ep?n?l.' O uoxe#’ﬁun"';mn CcHOBA B
RavecTes HOBOf ONOpHOP TpAEXTOPMM M T.I.

Taxum o0pa3oM, NPOUBLYPA PACYeTa COCTOMT B IANAHMK HCXOMHO-
ro nprdmnxenns  E(#), §(¢) w B onpeneseswn nompasok x Hemy mo
(1.II), (1.I3). Hapectno, 4ro ecam war T BHOpaTE NOCTATOYHO
maxuM, TO mpouecc pacuera no dopmyaem (IL.II) m (I.IS) mpmpomaT
B cenpnoByD Touky fymwmumowasa (I1.4). Orcmna cxewe‘r“ , 9TO

d2.0) = max min Ja), (1.14)
r.e. torxa ¥ H€Q sannserca cuABHOR OTHOCMTEABHON MMHMMAILD
fysrumorana (I.I) (cw. sameganme 2 x Teopeme 2.1, ra. ),

Tlo “epe younamma [§+Hel\|%-%| war T crexyer opars mens-

. Cu ' .
me. Cuer saxamumBaerTca xornag("‘+H.‘|oﬁx-f&|)‘¢'u (1.15)

rne C, - 3auaRHoe YMcao. B pesyssrare noxyewMm npromixenHoe pe-
mexme. Crenens CAMBOCTH €ro K NONIYCTHMOMY MORHO CfEHHBATH NC
(1.15). >

Ecar woHet raxoft-HnCyab ROODAHHATH r(‘) cBOJOJIeH, TO COraac—
Ho (I.8) coormercrsymmmil xoden xprBof y(f) npunnMaer zHavenne,
pasHoe Hy.w, B 5TOM caydase NpM BHOODE HAYAJIBHOTO NPRCITREHHA
Gepem y;(€) YZOBTETBOPAKEEE BTOMY IpaREYHOMy JCA0BED. Kpome
TOTO, COOTBETCTEyNEe KOHEYHoe sHauen#e Ty nosaraem pasuum T
& COOTBETCTBYRU[E® KOHETIHOe 3Hadenwme T, - pamuum 0, llocaennee
TpeGoBaNEe ofecneYnBaeT HONOMBMRHOCTL HY®HOI'O RoHuA W(f) ®» mox-
BERHOCTH MyxHoro xomua ;(¢) .

B) lpenroxennsl METOX NOCAEROBATEIBHEX MpUOIRKeHMM no cpas-
HEHWK C MeTosam# CNyCKA B NPOCTPAHCTBE ynpasyennft (meTomamy lbar-
posckoro ALK, [I] , Bpaftcona, Kewm [2] u npmemnom maxcumyma
lowrpsrmia X.C.) odnamaet caepymmama npemmyuer, ;pamm: 1. lloanocTso

rae

'70!. Ix, Mag Kwkcw. Dpenende B Teopmn wrp.Dmamarrua,l980,crp.24
o8

"

P

1)

“

x/ e NOCASNHAE BeANyMHE

HeuesaeT Kpaepas saleNa, RO KDAaeBhe YCAOBRA BCEPNA BHUOMNeHE™ . |
2. B pesyapTaTe BCETNA NOXYYHEM CHALHNE OTHOCHTERLREY MEHIMY MR/ | |
3, Ocodue pexumu (a CNe0BATENBHO, Nocae COOTBETCTBYOREr0 Mpeos-
PA30BAHEA W CKONLIAME DEXUMH) HE ABJALTCA NOMEXOfl METOXY MARCH-
MEHA (cM. opemep I.I),
B) PeroMeHmyeTca cremyimes cxema snuECIeHMl Ha 3BM opu mo-
NOmE cun:q:raon noanporpemva: I, (}:p)eson [t,.t.] AONdM HE M pap-
HEX SacTelal ¥ samaemcs racamnef I(f, %), d=01... - o
mieex. X,(t),x.(tw) cosnananr o xp.un:u‘: (yg;o{aug‘ai.‘ ras
2. Haxoxww B xaxgofl Touxe f; suaueume Gu(t;), 4%42..8 w3 yo- |
aosun §ypM |, rne H =Vifita,u)- f,(4au) Smanenns &) sanommugen |
(u-l,;,..., =04, .m), |
- Haxonww soByo Tpaextopun mo (I.IT)-(I.IS). Yac -
BORHN® [Ty, HAXONKM YHCASHHO, & 5:.--43‘/1!, v"-w(/u) no ::::::fo“ }
8% =2 (Yo}, (4 8, kilty,)-4,(4;) . B nocxenen TOTKE GepeM Ax;(fm)s (Q
Syi(tm)=8¥;(tm-¢) . Buumcasem ORHOBPEMEHHO I:;Aj,(i x, w)q
4. Haxomms (B mpomecce cHeTa) BeNmuMKY o
ROTOp&A xapanopisﬁra)-.;é F { l “‘“l)' L ' i (¢ 2
= BASKY" (PACCTOAHEE® N0 ComnOBOK TOYKH),
PBHG TDH Npocdeta (Mrepamin) mommo CRENaTHs ¢ moorosHHuM T (sa-
muxs MOXORHUX RAWHNX). Bemwymuu T § COOTBETCTEYNMEE BM 3ia~
sanomaranTea, Jlas xawmoft Creiymelt ETepanMn nefoTeycr rTa-

KaA JOT'MEA:
~ &) eom K1 K, (r.6. KIY) youraer) wmm K. K
’ﬁfw nonaraem §p427, (sanommnacw :xf‘o)'ff’u:f(n‘z

EMEET MaKCHMyM
caw:yn napenn;:‘;

ecan K
ey ST 55 () mer o s, K7

5. Cuer oaxanumseeTcs, korna T, « (, -
(T,>C ). Ha nevars Burawren: Kt ,;/ ‘“/..n; .c'-l'.'(',;afl:?":;‘ w

®/ ¥
B weronax [I].[2) sunomienne X 0110 nrae
. 2 paesux
= g:.cqo-r mlpl‘d B JyHmiuonane, 1,4, ;p“.n:: ';:cn:u ogtcg.nu :
CK N0 ynpasaekwm, T,e o My . ‘m MOX |
€0TH B JOK 2 g i
y n'wpcr%n " axsiuf Mty sgu!um' “(u' , 1,0, x’m&;

N - ancro wrepauus,

EKOMBIAYBTCA BHIana EHHEM
D&I'oM, HA3HAYan 2 4 .
I néc‘rpoemm rMﬂ n::m‘m TOARRO YHCI0 TOYEeK, ROCTATOYHOE
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Kpome Toro, 9Todn CAENRTH 3a MpOUECCOM NPRGAMREHMH, noXesxHo noc-
e kammofl wrepauwm Bujasets Ha neuats K, Ty, N .

[porpamva JONRHA [0 XEJAHED OMEpATOPa BHIABATH NOCTATHYTOE
IipRoaAREesNe Ha NevaTk.

Sameuanye, lpepnaraewnfl Meron dea Tpyra obodmaeTcA Ha cayual

orpauvennit Ha fazonue KoOpNMHATH BMRA
fisx.é03; , i=12, .,n (1.16)
( G orpasmseso w 3amxuyToe), B aTOM cxyuae, Korza .‘r,-“(t,) HAXo-
NAT 34 TpaNmly, CJeJyeT NOJAraTh HX DABHEMY TDEHWYHNM SHAYEHHAM.
o Hxilml NMRHEMYM JYHMIRORANE
I=[fx'dt, =i, |ules x(0)ex()=s (1.17)
Cocranmm wpz:!lenm B"a‘-w-y'u . W3 yenosua i‘:lfb BuTeRE-
AT UmSign y , rae
1,ecan y>0,
ﬂ'nvn{ 0,ecar ye0,
-4 ,80m yaf .
Bummcupaen (1,11)
fx=T(4-2), fu=T(2-signy), t>0, |%1&{, (1.18)

Bosswem » RauecTBe Nepsoro npCAmRenns pueHe Xmd y,=Q41-a7

(pwc. 4.1 a,0), Momcrasmanx, y, » (I.I8), mmumm, wrodk<d ma (0,3)
8y>0 na [U; 1,5) n dy<0 wa (1,5; 3]. Ecam xe HA HeKOTOpOM yHaCTHe
%<0 , To Ha aTOM yuacTre coraacho (I,I8)6x>0 . Eean xe ma
yuscrxe [0; I,5)y>0 , 10 A sroM ywacrxe cormacho (I.I8) Py<d.
Avanormuno gaa ygacrxa (I,5; 3]. PacweTs nokasusaprt, 4To moayvae-
Masg [oCASNOBATBNBHOCTS CXOARTCHA K 'lplnuu. H3oOpaxeHHHM HA prc.4.2.
TloAyIeHRAT MHMMANAE CONEDENT YYacToR 0OCOGOrO pexmma: X m (.

a) d)

100

A) Myers mosexenne odsem; OIHCHEAGTCH yDABHEHUAMA:
Xiefi(txk) , inf,.,n, ETalt 4], (2.1)

re X(¢}-n -MepHAR RENDEPMBHAA KyCOUHO-NBAXIN-TRidopeHINpyeman
dymrma, x€GH),G(t)  orpanwennas samesyras omrocBAzEAs 00RECTE
5 Ea , Mt) - oo rpanma tuna [lex€f); ;U()-1 -mepres ynmos -
mempepussas #a | , KDOMe KOHEWHOTO YHCAA TOWEX, B ROTODMX OHA
MOXeT Tepners paspusy I-ro poma, » € U(¢) . Mmomeorso U(t) woxer
OHTH 3BMRHYTUM ¥ orpamiienmsM. Ipanwumue smavemws I, & x(4) 2 ()
2ananu, .

Hmew rmmvyw diynramorana

Iau)« A?.(u.u)d L. (2.2

Cywrmm £(¢2,4), (e 0f,.., n onpenaxent, HeUpepuBEY ¥ nndpepen—
nwpyews va TxAxU

Crapurcs gamasa: wafre mapy x(f), u(t), nocrasnsrayn wmmmeyw

“dysrumonany (2.2).

Ha reo 1.6 ra. 11 mweem caemymmee:
ecmn A()EV, 20

R S L
m“.tﬁvle("" u)dt -:‘i'%f :‘;-{B(%k. “)df (2.3)
C yveToM sroro sanavy smmmvmeammi (2.2) no x(t), u(¢) woxmo
38MOENTH 3amATel MEHNMMSanER TOXEKO mo X($) 1

'J.[{;' 4+ ;j (4 ~4,)']dt = f‘.'ﬂ(f.x,i)dt, (2.4)

B inf[f+ §ica, =AY | G
BoasNeM HeRoTOpyD ) x(¢) , YROBAETBODATHY® 3aNAN-
HEM EDAEBEM YCJOBAAM ¢ xGG(J’? lMogcrasaM se © shpaxewwe (2.4)
® suaxcanw sapramme J otsoc X(e):
0= (B, 82, + B, £2,)dE, (2.6)
Murerprpys wren 83 0%, YACTAM ¥ YURTHBAA, UTO KOHIN
x(t) dmxcmpopamu, T.e. &;(t;) =it (%)), nafnew

IJ.< (&‘—w&#f 'l/.:.[g'i Qu (2, -!-);i‘_-a,-(ip};yk,dl'(z.?)

Lxewf2,.,n

by =~ () [ 3 + Qu(arb) 2 - ai(Ei-4 e th 2. 0)
npwaen T(¢)>0na (¢,4) E&f: ()= f;(i.)%o. e

101
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B ravectse Tj(t) moxuo Baars, manpumep, ;s #p0mm ;s b,(t-t)(c-t,)
¢ dmeonst>0 . Torna sapRanms npuMeT Bix
0= 1,004} dt. (2.9)
Orcnga Bumso, wro Hpw Budope §;(+) ¢ mocrTaTouHo Maxum max f(¢)
ua T pemmumna fymamonata yvensmaercs, ecaw £(¢) He ABrsercs wa- 2y
HMareD. Hosas TpaexTopus paBra ¢

Mlo)eTaBARA BCE DTH BEAMuNhN 8 (2,61, HOXOAWA monpankw 6;
# HOBYD TpaekTopin no (2.10). OxnoBpemense BEIHCASEM peawdnHy J
o gopmyne (2,4). Eeamr aTo He NepBasi HTEDAUNS, CPABHMBAGM NOXY-
seinoe Jpog © Jp 0 npu yy<Jy nonrcpmen pacser, caersa ypemmin-
vain T (Ceift,) . B cmae]hrJ) NoBTOpSEM pacyer, fonaras
T,e85L, | Tocrosunyn T MOXHO Tanwe HAXONATH KAK MMKRMALL Napa-

' " 6oau, mocTpoenHofl mo TpeM mocnemsmm Toukam. Jocrarays Wlse,

yBesMyKBAEM NOCTeneRHo anauenue @ (@ = 2a,), 10G»C,. Cier aaxan-

X g =x, 4 fo (i=4,2,..,n 2.10
rRe  pedt. - wn'a{:“nepgxu. “ - e o . umpaercan®, 0,3 ],@,T  suzawrca Ha newars Torze, Korsa
Eome X, BHXOANT 38 TPAfRNY, TO MPWNEMASM 8TO DABHEM rpa- o % ' WGy« €, . Bnecs €,,CpC; - sananmse wicaa. Nporpasea foxxHa

ENGHOMY SHAYGHED, 3T TDASKTODMS MOKET OMTh NPHHATA B KATEOTBA
onoproRt 1A caexyxme® wrepanwu m T.x. TaxEM 00pazoM, npotece
PAOYETA COOTOKT & SANAHMA HCXQUHOrO nprCAwrenus £(¢) (we ymomner-
BOpAXMETO (2.1)) W B NOCAEROBATENBHOM HAXONNEHHH OOUPABOK No dop-
Mynam (2.8), Mipw sToM mar T & HANDABABHAR X MHHEMYMY BHOEpaeT-
CA TaK¥M, 9ro0H dymkumoman (2.4) yOusan,

Cnycx B mpooTpamCTBE COCTOAKEA NO CDABHEHID C METOXOM coyc-
ka B mpocTparctse ynpasnewnt J.H. Warposckoro [I] , A.E. Bpaftco-
Ra, I'.Jl, Keamn (2] u nprsmwnom maxomaywa I.C, oHTparmsa oaana~
©F TeMX ®e NDeHMYWOCTBAMH, UTO M MOTON MAKCHMMHA (em. §I).

HezoctaTkom mpensaraemoro metona mo cpessenuo ¢ METOLAMH
[1].[2] menserca consmums nOTpeOHER oO%em mawarw 3BM, Tax xax ®
CONBUMHCTSE NDAKTHIOCKAX 3ARAY PAIMEDHOOTL BEXTODA X(¢) npesu-

WAST pAsMEPHOOTH BekTOpa K (¢) .
Perouenzyeres crexyiman suNmCANTEIENAR oxema PEATH3ALEN Me-

Toxa #a 3BM o momomsn crammaprHON noanporpasea. Otpesok [t 4,] ze-
AEM Ha M pamHix yacreft 4t , Banaewcs radmoief 3Ravexnll
&(':)‘G,U-D.!,...,n).&i"wm i(4), X, (tu) Roxxst cOBNARATS ¢ sERAMHE-
Vit XOHOUHuMM sHaveswavu ®(4) , Sanaewmca [(¢) (Hanpivep, T;mT )
H HO OYeH: G_Mwm q , Hampavep Q;=Q , Haxommm B cooTBETCTBYD-
=i rowxax d(t) mo (2.5) u (&) . onpenensem mo Fopsyaam wso- ‘
.l.}mro :} PEHIMPOBANNA YaoTHNE npowssoxmie ¥y , HANpEMeD

/o= 8/ax | Anasormino naxomm npowssonnse *, %, § | manp-
N8P 5O TPeM TONRaM: .

*’+‘l;'.0-‘z“-3‘.m.‘ ' "h' (‘?‘,ul "3.',-41/)‘!,

i,.,,-(x;,....,-éx;,...u.ix.;n)ﬂd ,(r.[,t,',,,,m-l); .
0003HAYAeT HOMED TouKN, 1.8, & ot
TouHo Tak xe MOXHO maXoMTH NPOMIBONHKE 4 . B';opse upt;';;:on;iie.).

pasin
is',l :fl,-,'z",’&ﬂ/l". ,41"‘.'.»4 '2'&1"’.’.'0')/“..
lr'('@..,""v..,".};)/" ""v,r"lm")
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IpEAYCMATDEBAT MEYATH IOCTHIHYTHX DBAYABTATOR O TPACOBAHMD ©
nynsra, ’

BOAM HEKOTOPO® XOHeuHOe 3Hauemme X(4) CBOJORHO, TO AR ATOTO
snagenns nonaraew Te@ | Ecap e romnus crASEEN ypaBHenwAMA
$.[x(4,)]#0,4+43. et ;70 (N-%) rowmoment x;(%) cuuraew cpodomEN-
MR, A OCTAJNBHHE HAXOJHM M3 BTHX ypasHeHEf.

Ecme noayusrs mufuuyw no & B supasenms (2.5) sarpynuwrems-
HO, TO CHYCX MOXHO OCYUECTRIATH ONHOBDEMEHHO RAK B MPOCTPRACTRE
COCTOANENA, Tax M B npocrpaicTmRe ynpamnenxfl, Jlan eToro sanaemcs
kpreoft & (€;) ® maxomem x meP nompamrE mo gopMmyze

1y =-Tyce) [}é +Qu(te~f) }5;] s Gl8)>0,(j42,..,2)
Suaveinn U(%)), suxommmme sa rpawmy, MOXArAeM DABREMN rpAEWINMM
SHAYOHRAM, i ' I : §o
B) Hccnenyem mpousce CXONMMOOTH K JOKRABHOMY MEMMMyMy. [o-
CKOABKY NPONCXORNT FPAXNEHTHNA CNMYCK, TO NpE XAXEOM (MKCNPOBANNOM
Q OH ODPEBOANT B MuHEMy™ (ymxumonaxa (2.4). [Ipexmosoxme, 910 mo-
oTofimNe Q; B (2.4) onmMeRoBH. PaOCMOTDEM, Xax BeAyT ceds moAy-
YASMAR MENAMATH H BEJNYHHA ope @+ oo , Odosaumn [
cosoxymicers nap X(t),k(¢) , a N - cosoxymiocrs nap x(¥), (),
{ YEOBRETBODANIEX Daiee NePEYMCACRHMM yOAOBIIM, RpOME ypaBHemmd
* (2.1). ficao, wro DeiN . .
Oyers N - xosnaxr, [ semwiyro » me comepxwr maommposan-
*. muix rovex, I(2,U) nenpepumno ma N , & smmmayw sanaun (2.1)-(2.2)
‘wa ) cymecrsyer. OOoamawmm wepes Xo, L€N  fywamn, sa KoTo-
pux J(x,U,@) mocrmraer wmmmMywa mpm namkoM @ . B criy xOmmaxt-
AocTH N CYmecTEYeT CXONMAACA NOXNOCHENOBATEABHOCTS (yHKIMI

L] ¢ % 2 ;

k--“&j’;ﬁﬁ&:ﬁtéz. o:;:en.mo PaBeHCTBO
] (en ) » im. min Jex.u,a)- min [(eu). @.1D)
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Hoxasareqporso. Nocwoxsky ma mioxecrse D I(xu)ejxe) u
DeN . To upi xwdom g» 0 w3 Teopess 1.3 ra. 0l umeem
mjn (3,41,0)‘;3&& I&u). (2.12)
Hoxaxem Tenepe yrBepRAeHiH Teopemd 2.1. [peunooxuM HGpPOTHE-
Hoe, 9T n.t‘.ﬂ). Tovsia B cray samkayToctH J , HAYEHAHS C HEKO-
TOPOro @, , BCE Nap NOCJENOBATENBHOCTH {x...l(.} GyAYyT BHEWHEME N0
oTHOWE ‘:D . CrenoBatensHo, JUU1 BCEX @ > @, NOAYIHM
im. my ,U,Qkoa, 9TO mpoTEBOpednt (2.12), 2. loxamem Teneps,
Hulmu-ql-l- TIOCKOABKY Xew,Ue€d , 70
(e i) » min [(x, ). (2.13)
Omraxo HepameHcTso (2.12) cymécTmyer npm JmGOM @ , 1OSTOMY
[(%om Uds wlk'“) . CpaBaupas aTd HEDABEHCTBA, BIINM,
a0 (%, H‘M[ . 8. Ocosraymm P =3 (-4, )i » paccrorpum
npexex . L}
.t“l-ﬂ%‘.ﬂ I‘:luo., - L [[(xa.ul, *a¢(3.,u.)]'
Tax xax 30,880, o fim min 6"-“:?)!!3’33({,10 M B CRIy
uenpepupioors (™M) , a crencharexsso, v [(®.4,a), wmeew
f;’gt.l&..u.)-f(z..u. Tarmu oGpasom,
fim min J(x,u,a)p [(Xee, U oe). (2.14)
C apyro#f cropou, s Hepasescrs (2.I3), (2.14) naxommm

fe_,zp;zn J@,u,a)€ [(Ze, ), (2.15)
CpaBrenne He HeTE (2.14) w (2,16) moxasubaer, yro onpa—
BeMBO paBeHoTBO (2.1I). Teopema poxasama.

Oparep 2.1. M MEHEMYM qyHICIHOHARA

I= 'fzw,t-a, luled, x(0)=x(3)=4, (2.18)

s aTorg epeftnem x e

J./‘ ;:u,(,ﬁ-ay ¢ ulel, x(0)ax(@)=1
Cocrannsen upaxenus (2.5): Ba WHR‘Ol(Q-U)y-*I'. Hatzen
nonpaBkk 00 (<.8):  fue-T(8,-8;) - , Tad,

Taxuw oopasom, mpm x>0 na xaxnoM wave amo CTDeMHTECH
JMEHLUATE X, HACKOABKO MO3BOARET orpammienwe |l |, u yeesu-
9¥Bath ero, ecum *<0, B pesyasrare npmmem x KpHBON, noRasaHHOM
U8 pAC. 4.2a. IT4 KPHBAR CORGPRMT YHACTOK 0COOOTO pexima xm(,

§3. 0 sangve owiresa
A) Dyors I(x.a) sasmcur 1 pexwuwi @, a € 4 . Hazopew sa-
Ravell OUTEMANEHOTO CHHTE3A 3AAYY OTHCKAHMA :t'(a) . JiuCyo sasucw-
wocTs, opu koropoR x()E XYa), nasowem gmireacm. Nycrs « (a,@
ocms ol ~dyurunonat mpr Ya€ A w nawo mioxecTso cnmeson{xtmfcg

104

104-105

'8
b

.

*+

¥ MHOWECTHO {d;(p)} = A . locrasmm 3anasy - H@ITH OUEHKR i
cmrTesa. OYEBMEHO, 9TO JAA Juoux duxcmposannux <€A & @)X
mMeeN OneHKY 4 = sup [ J(x@)a)-indJxa), rae J=l+d . B camom aere,
npw Ya€ A me‘lf-!m.d)l 4), a t}lﬂ‘ I(x*) (cm. Teopemy 1.3).
BiuWTaR STH JBA HEDABEHCTBA APYT M3 APYra W MAKCHMHAEDYS Hefmen-
HyD pashocTs Ha A , NONYNRM OUeRKy A .

CTpemACE MRAEMAIHDOBATEL BTy OUEHKY HA A'Q , Oynem umeih:

A-mp[ I(x(@),)- ipfI(=a)], 820, (3.1
Ecru 4=0 , T eHHE! CHHTEs OfTHMANeN.

B) Mpumenum oueuxy (3.I) x sanase, omucunaemoli oOHKHOBEH-
HEMR TRfpe peHIMATbHEMY ypaBHeHkavy B §3. TlycTs My sajammcek Heko-
Topum cewmeficTsom cuATesos U=u(¢x,4) (rue # - napamerp), npa-
sojsmmx cxcremy (3.3) ra, I1 P 3a7aiHNe TPAHNYHHE YCAOBMA HA NUpR-
BOM ROHLE: :(0(6(!).%7(1‘)6 G(t(.)-:., X(4EG(L,)=Gy.

gynxanaa B (62,4), Wb yln nocrposm, xex odusso, dyur-
wun R(‘.l.v.i.l(w)) w B(82y,9.4) coorsercrsenso, a raxxze F=f+ %,
A-Pd”' . M3 (8.1) caemyer: mna aagaun (3.3), (3.4) ra. I
cnpasesmMba olterxa c‘un'resa : P '

&= inf sup (2up A - infA)+ iu(ﬂi supB - inf B)dt. (3.2)

m. Il,ygh poas aekw“l}n: a n*p.;:'fr COBOKYNHOGTE
ZonycTHMuX Havwanbhix yoaosuR X (4)€G, Torma srauenwe dymamonass
ua cimrese W(6x) raxoso: "

[(z(l‘),y)-ﬂ. %Jg & glpﬁoéx"-f :‘upldf, (3.3)
lC Zpyroft cropors (Téopewma 1.3 ru, II), mMeem oueHKy cuEay

PELE Axtn)= jufT s A 4 [lpBt
Hoxcrasnas (3.3), (3.4).» (S.I).onlu.i TOYHOCTS OUEHRM LUA

yUpomeR®A BhuMCHSHRA (3a oveT WepaBenors (3.3), (8.4))w mummum-

supya ee o y()eW = # , noxywmm (3.2). Yrmepmmenue xoxasaso.
Eme Coxbue cHEXAR TOYHOCTH onofn (3.2), naiinem

8= infrup(supA - inf ) + [ind (inf sup B - ingB)dé.  (3.5)
Ouesnxa %{i. :&n yloew l. y(ﬁ}s t{(l)l':#unon or y ,
uix) ned, npasudl rRonen X(¢) oBoGoReH, % =% . Torza (3.5)

NpHAMET BMI:
“.‘ P‘- ‘“Iﬂ + /?&“PB’"L’%‘)“. ‘3'6)

Budop 8 (3.5) pasmux ,Y. Cnoco0CTBOBATE NONYYeHED 6O-
Jge npocTol ® xyumel OueHKw,

nm?ﬂnlo flonodpats cWATES X BHYNCAMTS OUEHKY B BANAYS
I-.([a:“]m)dt y 2262 emu, 2(0)ax, X(e)-0,0>0(3.7)
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Eynem MCKATH CHHTS3 B SMRe 4»CX , Te C - BapeEpyemuff na-
| “m:1p, Bospmem Y-}c,:‘ . TEe (, - NPOM3BOABHAR NOCTOAHHAM.
nYnes oTaenbnwe caaraesie B (3.2):

8 =]a.z’*{ll‘- Gx(bx+mu) , deqmx, [:1/6 -!{d- clm*-20,8)x,
lyrTh €, MOXHO MOROGPaTH TAK, 4TO

a-cim-20820. (3.8)
Torna jnfB=0 , Iaee, nozotansin ¥=CX u Ymfcx n B, nattzen
B=favct-2¢c,8-2¢me)x!
Myers cymecTByeT € , yAOBNETBOPANMEe HEpPABEHCTBY
aict-208-2cmes0. (3.9)

Torna l':lf l{p 3-0 .. 2Havenns X,,¥(ee)=0y nac sazaiu, A= Y(@x(e))-
~¥x(@)' , hostony g $up (sup K- in#)= infsup (§ead - fexd)a.
. X L

Moncrapnnn rafinesnue ciaraemwe » (3.2), nomyvaem A=0 . Taxme
odpasom, eca® nailnyres €,C; , yfionersopsoune Hepamenctsam (3.8),
(3.9), To npenxaraemulf cmATe3 W=€X OyneT cTporo onTmmarex. lloxe-
XeM, 9TO TAKWe C,C; cymecTeyoT. W3 cpaBsenns UelX n f-qiﬂz HAXo-
ImM, 3T0 CamC, . llomcranasa q-ﬁ B (2.8), (3.9), Bmmum, g9To
oda HepaieHCTBA OYyRYT YHO BODeHH, BCNH ¢ KOPeHbL ypARHEHWs:

Cle2pC-a=0.
Orcona . -8t /Fiamt -8+ /8 am®
c.-————m————- > u-—-7n———- x .

o ‘m « m3 (3.I0) » ypassenme (2.7), nomygEM
xwiflsam® x . iroou npr teoe jywams ()0, » (3.10) neos-

XONAMO BAATH 3SHAR -_-w onviManbinil cHATE’ caexymmit:
| e === x,

(3.10)

', WHTepecno, 4T0,MCNOIB3YA OUERKY (3.2), yHAioch NOCTPORTH ONTHMATE-
Wl cHuTes, Boodme He RHTOrpipya cmeremy (3.7).

B) B OTHEABMHX CAYYAAX CHNTE3 YASETOA NOCTPONTH NPOCTHMM

| cpencreamit. [ycTs fef , cmcTema ypasHenui! mveerT Buu:
[ [Y,(ru)dt | E=f(xu), uev, (3.11)

rae f, wue sanaud, npasufl xoneny x(f) cmodozen. Bosswey Ye¥(x) ,
nafnem u-l'l;: Ye) 3 l"z:B- [I,(’.“’o&fﬁ.k)}- (x,%),
lIpupasrwpas é(r.\r.) HyMO, Rax #3 aroro ypashemns Y« ¥e(x)

(ecam 970 Bosmowno) ®, noxmcrammss mafnemnwe ¥ » U(%,¥x), noay-

%/
JenoBrA B JasHOM Maparpaje ARAADTCA
ROCTATOMHEMH, MO3TO
,‘,’3;",‘,, (‘(‘g ¥X NPOREDKA) HKARINBATH ARCue TpecoBaiKa na 3}1:.-'
HenuD). OCTH,9TOOH OHE YAOBJIETEODANA HEKOTOPOMY ypaB-
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Hawm paccywmenma ocTamyTes » cnxe, ecan B=b(t), mem{) ara(t)>0.’

“

* yaesm OUTHMANBHEN cna‘ras‘/ =) .
. Nycrs cucrema (3,11) Takah ,
]= H‘j,(z).égmuﬂdt , dePx) s MY , J=42 2 (3.12)
FposHenuA (3.12) ONMCHBANT MHOI'ME CHCTEMH BBTOMBTHYCGCKOTO PErYsn
DOB&HMS, (1A KOTOPUX - PHECHTE BOAMYNCHUA B CHCTeme. B Taknk oue
Temax HEOOXOAMMO, YTOOH x(t)~0 npw t-=oo . MoaTomy Miu OyLEM
noAaraTh, YTO (yHKUMA f(x) Bunyraa, f(0)=C, Ci(x) > 0.
CocTaBws Bupaxenue 3-{;;(:).1«:):4‘-?.«:)-{,%‘ HaLeM
. losxyanm -
€ro MUBEMYM 10 U; VA %'%%‘

(3.13) !
B =i~ i Bl vove- 0. (@.14)
Hafnem Y. w3 (3.14) ® norcrasem B (3.13). Toraa
G= (-2 (o L, EmE, ) Fpags » J=12 2. (510
Nogcrasnsa (3.15) B (3.12), on xwtfefEmici,
OTKYM& BHAHO, STO JUIA YOHBAHWA x(t) HEOOXOREMO B ONTHMANBHOM
omnTese (3.15) BIATH 3IHAK MEHYC. Wrax, MH NOAYYWIN CHHTE3, HE
waTerpapys (8.12).

§4. [ocTpoeHue NDPHOAWSEHHOTO CHHEESSH
QUTAMATBEOTO YIDEBAGHAR

PaceNMOTPEM NPROAMEEHHO® NOCTPOEHHE CHHTE3A ONTHMAIBHOIO
yOpaBneHnA HenpepuBxoll sanaui, OUMCHBaeMO¥ OCHKHOBEHHEMM JEdpe- ‘
POHIHANLHEME YPaBHEHWAMM .,

A) NocTagopka sagaup. [ycTs saman JYHRUNOHAX I+, cucrema
amjdepenpanciux ceAsef (B BexTopHOM Jopwe), HAURNBHNE M KOHEWNL

ycaopua: ‘
I=[f(tmu)dt, 2afeau), x(4)EX, x(LIEX, (4.1)

UEU(t,>U) , xEX(tx), (4.2)

Tpeoyerca Hafity Taxoe ynpuraenwe U(¢) |, moropoe nepeBonyI
Bekrop X(€) w3 nonosenus x(¢) » nonoweuwe x(t;) w wnrerpan [ npw
3TOM ODHHAMAET MWHAMATBIOE SHAUEHHE.

Mpraem

' ®/ B cny4ae MHOTO3IHAYHOCTH HAJU BHODAThH CHHTE3, HA KOTODPOM Dew:

HUA HEOHUA Za )
B i e mlﬁ:. 3%’). ..gzlg};:e(':sgpﬁm'nrnmw yeAORWRn
x
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B) O A. Mefos pewenps, rasoOsem Bce dasosoe
DpOCTPAHCTHO i WIR WHTEpecymiyD Hac 9acTs 3TOro MpOCTpaHCTBA
ceTroft ¢ MOCTOSHHEM WATOM (MO OTREALAEM KOODARHATAM) HA AuelkA.
HasoseM rpass AvefixE, COOTBETCTBYNWYD (RKCHDOBAHHOMY 3HAYERWD
yana X , rasHoM rpessp, & TOYRY,pPABHOYZAJNEHHYD OT Y3JOB raab-
gofl rpasm, - LEHTDOM riaBHofl rpanm. 3ameTHM, 970 ¥ raxnofl sueitxw
TONHRO ABE TJAABRHHX TPaHn - NpAB&H W JeBad.

{ipawem caexyxmue ROOTE3M:

I. TanoTesa pajpups. lonananke TpaexkTOpHM, naodpaxammell TOS- e

KE, B PISBHYX I'DeHb AYeRKM DABHOCRABLHO NONANAHED TPAGKTOPHE B
QeRTp raasnoR rpanu ato# memu.

KOQDIFHAT .« Iem rmum rpamul cocum neex ynpauem "
NPOR3BONHEE ($A30BHX KOOPAMHAT OCTADLTCHA HEHIMSHHEME.

flepsas rEnoTess DO3BOJAeT PASPHBATE TPAGKTODED DO HazoBuM
KOODINMATEM ® CYMTATH, 9TO B mpemenax raxigofl sueftxn oHa RCXOANT
23 nexTpa raaspoft rpanm suefixm. Bropasa rmnoresa » npexenax sief-
KN 38MEHAST KPEBOJMHeMHE[! yWacTOR TPaeKTODAN NpAMOARHENHEM OTpes-

oM. TWNOTeSH NOIBOAADT ANNPOXCAMMPOBATS TDAEKTODHD KyCOTHO-HE-
DPePUEREMA OTpPe3IKAMM NpaMux. O9eBMmHO, WeM MeRLue pasMepu syeex,
TeM TOYHEX HAWE OTPE3KN 2ZAMEHADT TPAEeKTOPND.

. ChopmyAmpoRanHEe MRNOTE3H ABAADTCA JYHABMSHTOM NpEJNArAeMHX
aroprTMoB. OHE DB3K0 yUpOmMADT BOE BHYMCJASHAA ® ONEPAUNE pAacYeTa.

B) BuYECANTeAbHUe AATODETMY.

a) . Pasodsem och mawtoft Jesosoft: xoomm'rn x;
HA DABHUE YACTH /4X; ; M HyCTh of - gmcao Takmx wacrel (P=f. o)
Anasorsuno pasodsem ook f Ha pansue 4f, # nycrs T - 9moMo orpes-
xon At (Usf,.,7) . llaxee pasodnem OCh KAMNOTO yUPABAGHEA W, B mpexe-
aax I-ro orpammienns (4.2) ma I, uvacred, lmreuno PABHEX BN
nourn pasHux (Pef i ( ) .

PacemoTpim mawm caywalt, xorga Xepsl XOHell TpaexTOpAM 3a-
nau. [Ipezmoso=i™, UTO TPASKTODEA HAXOEWTCA B HeKoropoRt Terymeft
fuefire X(w,p) cnoa & ( & = ¢mxcyposano). B coorsectemm ¢ I-f
runoTe3oft TPAEKTOPWS WCXOLKT W3 UeHTpa Aesofl. raapdoll rpanm, By-
nem nepedupaTh ",‘( ¥) B ysaex cerkr. CorzacHo 2-fl ranorese npn

*/ Pasymeencs, penats 270 wMmeeT ?aucx TOJLKO B {IpEREesax, RONyC-
KBONX nopuu OrpasMueRMed B

108

108-109

o
V

~

fn/pexofie TPaexTOpHM B mpexexax I-rc cnos or nesoll raasHoft rpaEw
® npasofl BeswIEAA FYHIIIROHANS B WAMQHEHRE Ja30BHX ROODAMHAT AAR

Uy ()
tu.(m/.u b= hiltw), =2 u(w]at, (4.8

nocuo.mq ROOPAMHATH PJAABHHX Tpayey! fYeex HAM W3IBECTHH,
HETPYRHO YCTAHOBWTH, B PJAABHYO I'paHb rakofl muedlky caenyamero
caos (mo t ) monanma TpeexTopMsA. 3amommHAeM 3Hadende (YHRUMOHARA
[ » ynpaeaenwe « , eciw B JTY Aueilky X0 BTOro He nojnajara Hl
OnHa TP4eRTODHA. ECAM Me TPAEKTOPMA He nepsad, TO CPABHMBAEM
apavedne JYHNIROHANOB, 3amemaen Ha MenbuMil (CONBUMR) QyHXINOHAA
# aanovmHaem "syumee” ynpapaende, 3aMeTEM, YTO Homep Adefik¥ 3amo-
VEHATE He HANO, WOO monowenwe | , U B NAMATH MAMMHH MORET yKA3H-
BATH H& NOJMOXEHEe AdYeflkm A §esosoM npocrpancTre. Hepedpas Bee
fueitkn JAKHOPO CAOSA, BHBONEM LOJMyuenHHE Uyns HA NEYATH, NOBTOpSAEM
npoiteiypy co caenyxmmm caoem (Wef ) » rv.a. llepxaTh B NAMATE BCe
Usnr, TAHHOTO CAOA HeOOR3aTENBHO. LA8 mogapirouerc COABURHCTBA
pPeanHuX MPOUecCOB MEpexol BOSMOREH TOALKO B CAM3XHX. Avellmax ® |
IHANEHHE Ugnr YIANEHHMX FYEEX MOKHO BHBOIWTH HE NEYaTh B nponec-
ce fipoctera mauHoro ciof, loaTowy B jansHeftmem Ope moscueTe No-
TPEGHOTO 0OBEMa ONEPATHBHOM NamA®M yumTHBRETCA TOABKO [ .

B peay?ran M NOAYYMN NpHOAMReHHER CHHTE3 ONTHMANLHOIO
yupsuauu' Sanapanck I'DAHAYHIME YONOBMAME B UpENeJax CEETEIN-
popansoft o0NaCTE ¥ ABRrAACE B OOpPATHOM HARDABNEGHNN (yDpaBReHEe
¥ HAC WM3IBECTHO), HAXOAMM AGCOMDTHYD MARAMANL, COSANHAINYD SanaH-
HYO TOYKY C HAYANOM,

~ Eoxw cmcTema arroromnas™/, 1o aHanOrWIHOE NOCTPOEHME MOXHO
cHnenaTh WS npasoro (JRKCEPOBAHHOIO) ROENA TpaexTopmil.

Pasodpannue sanads MOXMO HE3IBATH BaNATAME DONALAHRA N3 TOY-
KX B 0022cT:" wim "3 ofxacTH B TOIKy". 3anaty nopazenA ms xudofl
TOYRE HEXOTOPOfl OCAACTE HATANLANX SHaveRxf 2 JOIYD 3818KHYD TOYKY
HEROTOpOR OONACTM KOHOWHHX 3HAYeHNAl MOXHO HAIBATH 3amavel momama-
ARA "3 o0sacT® B odaacTh”. OHA asanorwyEa mpexumymef sanave X

' Tpedyer ToAbKkO GOoMBmEfl MAMATE M MAUWHHOIO BpPEMEeHN. YDaBHEHMA

(4.3) n BRA: .
l-gawdou sxe i),z u) x @t Y

4 l(ocrmwue cro nom
SOcH YCROBRA MEHEMYME CyNyT BH EHH B CHIY Hawero

*x/
3roro Bc MOXHO NOGHTHCA OJIR
pewesiyn T e (l 15 Rooasats ?gmﬂg" pry e
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Ilepedop MpOM3BORMTCA HE TOABKO 0O W , HO ¥ 1O x(¢) . Bano-
vuHaoTes He Tousko J , HO ® sHayemma X(¢) , KOTOpOMy OHM COOT-

BETCTBYYOT.
ToYHO TEK Xe HAXOAATCA KOHCTAHTH, BCHM MX HAJO ONTHMEI HPO~

S O SV R AN A R ORI T

KoamyecTBo SHAuEHR (VHKUMOHAAA NJH S&NOMAHAHWA 5 A ~MepHON
safave MONAZAHMA W3 TOYKM B OCAaCTh WM W3 OONACTH B TOUKY DABHO i
Nad,-dy-... dn » 387878 NONARAHNA K3 O0AACTH B 068CTE MORET OWTh
NOXYSeHA NOCASOBATENBHUM DOUWEHMEM (of;dg ... ey )-pas I-§ sanaum
(#asoBem ee QCHOBHOM) c mepedopOM BOBMORHHX suavennht x(¢,) . Noaro-
My B pazpHofmes M OYA6M 3BHWMATHCH PIOBHHM o0pasos ocHOBHON 3a-
navel. ’

Bynem CYHTATL aAeMesTaproll onepauuell oxmi npocYeT N0 ypasHe-
HuAM (4.3). Torja KOAWYECTBO BJAEMEHTADHHX cnepanwil ocHOBHON 3ana-
4§ B caysae T ynpasaesud mMenswe wn pasHo Kedp .. &N-T.

HeTpyEHO MORCHMT&TH, WTO MOTPeCHHE OUREM NEMATH MAUWHE X
qEeao onepaunit pacTyT owenb OHCTPO. B TpexmepHol sajaye ¢ OfHEM
ynpaese mpr d= 10, =5, T=10 penuumiu N = 10%,

K= 5.10% Jlns sanansoro werona, uem CoabWe OrpaHNYeHHN, TeM
ayqwe, OCHOBHYR TPYMHOCTS MOXET CO3AATh POCT NOTpeCHOrO olnvema
DEMATH, WOKHO YBENWUMTE mAT (yMEeHbsWT: o ), HANTH MMEWMAIL I'py-
60, A& 3ATEM OPPAHMSMTE OOJACTE BOKDYr MMH¥MANM M, YMEHBUAA mar,
HajTh @e Co’ee TOWHO. MoxHO sanomiiats | He B kaxod mdellke, a
Yepes ONHY WAM HECROABKO AYEEK ¥ B MPOUECCE CYeTA MHTEpIOJAHPOBATE.
MOXHO, HAKOHON, AMNPOKCEMMPOBATE samucwmocth [=[(x(W)) noumioma-
MNP W 3AMNOMAHATE TONBKO ROSJfMIKEHTH NOAMHOMOE™ , :

Ecx® OTKA3aTHCA OT MOCTPOEHWA PACJAABHOTO CHHTES8 M OrpaHE-
SHTHCA NOAYYEHEEM OTHOCHTENbHHX MEHAMANEN, XaK [I0KA3AHO HHEE, MOE-
HO OPAKTHYECKM CHATL OrpasMvyeHdde, HAKNANHBAGMOE DAIMEPHOCTHN Ba-
| PREOBOHHHX S&R&Y.

0) MeTOR JNQKEABHOTO cHHTeza. IlycrTs Tpedyerca HalTH OnTHMANL- .«
RYD TpaexTopan, coeamuAmuym Touxx x(%,) m x(%) . CoenmHmm
ITA TOUKH KAKON-HUOVAL HeonTwvans#ol monycTumol Tpaextopuelt X(t).
Ranarm BORPYr sTol Tpeexropia “Tpyoxy". Boaejcrame Toro, 4TO
CHHT@aMpyeMan O0GARCTH CTANA MAJOH, MOXHO OPPAHWMWTHCA MaaHM o .

»

%/ 3 pesyabTate pacueTa M TOAY-mM sap#cmmocTb [ '1[‘45(?}.(94&1?)
J7T8 SABACHMOCTE ¥ MOXET OuTH NDHHATA 35 dyHXURD Y(K, B op-
g uﬁmro NOCTPOCHHA OHA YNOBNETBODART TPROOBAHMAM (8.65

110

\

lpn MmamvascHoM o= 3 u A= 647 noTpeOtaf o0nen oneparwsHol
namaTh paper 729-2187 enmmmi. Haxolm JAywoyw TpaexTopHn B fpe-
nenax sanansoff "Tpyorw", depem ee 3a ONOPHYD M CTPOWM BORpYT' Hee
HOBYD "Tpyoxy". Ilpouecc MPeXpamBOTCA,KOra AYHE8A TPAGKTOPWA
oKaxerTcs HEJMKOM BHYTPE "TpyOka" M H¥rAe He OyjeT BUXONNTEH Ha

‘' 'ee rpamwiy. OYeBMIHO, WTO B JAHHOM METONE WaCTh BRuMCHeHRN (B~

BOLAMX TPAEKTOPHN 34 npeliess "Tpyoxm") mponanaeT mAes Hac decno-

, meano. Paamep "TpyOkw" 3anaeT BEAWYHHY 2ara B HAMPABACHMN X M¥-
'

HAMYMY .
®) MeTon NOKQODIMHGTHOrO VTOWHEHNA. Mower oxasarses, 470

pASMepPHOCTE Bajiaun TaK BEJMKa, 9T0 W DDA METONe JNOKAJNLHOTO CMH-
resa onepaTwsHofl mamATH He xBataer, TOTNA MOXHO 381aBaTh "TPYO-
Ky" He Mo BCeM ROODNHHATAM, & TOJABKO NO HOKOTODHM UM Jigse no
opHoit. CMecTasuMCE MO OAHO! ROOpNMAATE (MAR rpynne) B Hanpasje-
HIM K MmHEMyMY, SHRCRADYEM STH KOODAWHATH ¥ samaem "Tpydxy" no
Apyrme koopamuaraM. Taxofl nponecc NOOYepemHOTO NPROAMIGHMA K
MEHENYMY DO ONHOMl Wi rpynne KOOpAMHAT NpPOM3IBOAWTCHA O TeX mop,
noxka sanaune “Tpyoxu" no Jwdolt xoopamHarTe He OyZeT BHIHBATH CMe-—
IEHAe TPAERTODPHU.

Jlannufl mMeToN HE CTABAT NMPEAEAOB PA3SMEDHOCTH 3anaiM R3-3a
OrpaHNYeHHOCTA onepaTwsHOR namwit#. OfHaRo 'dmcao "nmponamammx”
BHOMCAeHW 3Zech BHmE, WeM B MeTOZle JOXKAXBHOIO CHHTeza.

3amMeTUM, 9TO METOJ HOKOORNMHIATHOrO YTOUHGHIA CTEA BOAMOXEH
TOABKD OJArofapA TANOTE3e DaspHEA. B CamoM nene, ecAW uMcA0 ypap
hennlt Menbule Yncxa ynpapjaedrf!, TO HeNPeDHBHAA TPAEKTODRA, COEAR-
HARMAS MPOWSBOALENE (WRCHDOBAHANE TOYKM B Npenenay Aqefikw, moxer
¥ H® CyUeCTBOBATSH.

r) CpapHexre JAHHHX METOX I DI MP [OLAME .

P. Bemmanom ([6] , crp. 270, cm. awreparypy k ra. 1) u H.H.Mom-
ceepum (3] manoxenu meToau pemenns NOXOGHHX 38Kad (METONN AFHAMN-

- 9ECROTO MPOrPAMMFDOBSEAA), CYTH KOTODHX TAXOB8! NPOCTPAHCTHO

cocrosHmit [6] ra. 1) amdo mpocTpEHCTBO yrpaBaesEit [3] pasdn-
BaeTCA COTROM HA OTIGABHHE yOJN, OTH YaJIH COSNMHADTCA MexLy Co-
‘Goft npamuma. B pesyantaTe B odmem cay98e NoxydaeM CHCTEMy TpaEC-

 uemzentrux ypasseww) [3], pewan xoropy® maxomsm ynpamaesre,

960cnewnamee nepexon » 3anaHHufl ysen., H3 BCEX BOIMOIHEX yrpaB-
nennP BudApaem Takoe, KOTOpoe NaeT MMHMMYM JyHMKumonaxy, Corzacko

[3] xex tasosoe xoopuwmat, Tax W ynpasaemms npA 2TOM Henpepus~
HH,

B namuex weromax Grarozaps runorese paapusa pacweT csejxes

LI
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K DpOCTOMY BHYNCHOHEN MPABHX qacrelt (4.3) M HeT XECTREX NpeAeJoB

LAS PaINepHOCTR Sanavyi.
J) Cuelka UOTDOWHOCTH.

a) OueHxs AUHO (ROO )23 PHBE .cCy:::;“
SeHHUN MOMEHTOM B NpEIJATAeMOM AAPOPATME NO CPABHEHED C zcn o
JEMA SEAIETOA BBereHMe THNOTEIN paspusa, T.e. NMepexon ofr““ol
HO-HeUpepHBHOf! SANAYN, KOTAA KBEHTYETCH TOABKO BpOMT, K i
AMCKpeTHO! 3azate, KOUAa KBRHTYDTCA DBPEMA, dasosue uoopzmanbm 7
ynpaRieRna. Bpejende 9Toll THOOTESH MO3BOALET HE 38007 s
DONARAHME TPASKTODHW TOYHO B 3ajaiH&l y3ex, §TO DE3KO yupoman
BUIHCIMTEABHYD NPOUERypy. OIHAKo OYEBLHO, YTO OPMHATHE TAKO
TEOOTE3H BHOCAT AONOAHMTENENYD MOPPENHOCTH B pacyeT, & moToMy

; OleHKr arof norpeduiocTH.
nmxgg‘ol:nauu qepes Xk} ysmi ¥ cerhn #630BOMO MPOCTPAHCT-
86, MpMHELIERAZMe MEONECTBY RocTmwmmocTH®/ mpm mamwow () , a
qepes Ux) - wioxectsy ysnos K coTki, noxpuBammell 00AacTs
NONYCTHMEX 3HaYeHHE YIpaBAEHWA.

\axcnMaNBHOE npupaneHre FasoBHX KOOPAMHAT HA MHOXECTES
X(x) x U(x) (xwconst) upm mepecope cerxm & pasHo

dxi(x)= mazx [ §,(x,2(8), U (5+1) - f(x,X0) u(@)]at (o), (4.6)
O T3

el 17 (1 =80,

rre

(4.7)

rae E  oGosnayaer, 9T0 GapeTCA URNAH HACTE OT HyHKIMN,
CTOAWEN B KDYTAHX CHOOKAX AX;(k) - BBEIEHIOE pAHEe Kposae-
HHe ocn X,

Boam |Bx;|<|ax;|  mpx meex 1% i,k T.e. cerxa yaaos
b JlonyoTamoll o0XacT# yOpaBAGHHA HOCTATOYHO "rycra™, To mnpi mepe-
dope HONMYCTHMHX ynpapienufl MpONYOKOB AY€EeR W3I-38 'rpy_doc'rl"
yOpasAenKa H- GyfeT ® B 5ToM cayyae. § =,

Teopewa 4,1, Myors ywmume §({w0(,..,n) OnpeneneHy ¥ Henpe-
PUBHE N0 BCEM CBOWM 8pPIyMEHTAM W3 OOJMACTH ROCTHAWMEX WAM JONyc-
THMHX 3HATeHMA.

Torma man xodof onTRMANBHON TPACKTOPMA CYWECTBYET CJABRYD-
man oteHxe MOrPeNHOCTY B BeAWdMHe JYHKUMOHANA OT BBEJEHHA I'HIO-

To3K ;fapuna: |I-I|‘z gu;u[maxf.m- m‘."‘mj‘x(.). (4.8)

s/ 3 - 9T0 COBOKYNHOOTH X , ROTOPEX MORHO
W%w DOCAELOBATANEHOCTAX UE U (Ked,. ., N-1)
 I0ux X(0) , yROBARTBO (2.2).
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.
”

V-

-

.
-

A}

necs F€X(x), 1€UK), maz 4 min B KBAADETHUX CKGO-
Kax Oepyrca nmo g, U + MSMEHAKWUMCH COOTEETCTEEHHO B NPEfEAns
E(K/5) S X & X, (5003) , Wi/)k Wkt (kfpey) 39
Samuce Tane X (K/F), UK/E) « m.3.(int,. Rijat,. 2 dmi,. L)
* ogHaveeT, 9To nepedop X, nponcxonur npu furcrposanny bix «consc,
= MHIIWMATBHAN BOXMuMHa (YHIIMOHAKE B CAyYae AMCKpEeTHO-HEN)e-
pueHod sapaym.

Jorazeresserpo. Morpeusocrs B UpEAGNaxjAveeR YROBNETBOpHET
HEPaPeHCTRY

|#(a])| < (maxf™- mc‘nj""’)‘f(.),
riemin w max Gdeperca mo (4.9)
MorpewHocTs Ha MHoXe cTBe f () x Uex):

¢x) i
|eaD)]< g [ mazf- minf] 4 4(c); Fe Yoo, r€ Ul .11,
Cysmwmpys no sced TPAEKTODHA, nosyvaes (4.8), uro i Tpedoss-
A0CH 0KA38TH. ‘
PacemoTpam eme opny oneury. Beenem pextop 4 W + KOMUOHEH-
TaMR KOTOPOro HBIADTCH 4%, AY v Poe §3= vy 8%n =mazfan
82;}:0U - vexrop yupannenms, BXORAWNH TOABKO B .“.” ' }’“' e
Teopews 4,2, Niyers f  onpemexens man soex TeX(x), re ),
a f, XU - a1a Boex a4 w3 O0ABCTH JOCTHEMMOCTH RAK NOMyCTE-
MEX 3HSYEeHRA yROBAETBODAET YCXOBHW Iwomma ¢ odwedt nocrosuEof €.
o Torma naa modofft onTamansHod TPAeRTODHE chpaselIusa CReynman

OUEHKA DOrPSWHOCTE B BeAWYNHE JHKIMOM&A OT BEEJlHAA PROOTEsH
paspuna:

’

y

(4.10)

n-n‘cgu.f.wcm,

rie [6 WiK)| - monyas BextTopa W(k). @
doxasarenserso. B cuny onpejeneuwi €, umesm
16Cfo)| scawe)). (4.13)

YmHoxasm oGe wscTH HepasencTma (4.13) ua at(x)>p
k or I go N , nosysaem (4.12),

‘ Feau JaW(k)|=const TO onedxy (4.J2) wmoxmo sanmecar
’ . CATE B OO-
Ree pocTOM Bume: II-“‘C({,-t,)-}AWI. :

: Eyiem naavsats MUHWMYM CTpOrEM, eumb-r PR J00kx y, U i,fi
Yhosun cwepxy odosnayaer BEMRIRIL HAa aCnonOTHON Mmmmsaw n' LHCH-
"ETHO~HEI PEDUBHON 3aua%G.

Tec 3. U yeaour :
. ROLIWAX Teopemu 4.1 (wm 3.2 !
roro vmmﬁ U3 84X, 48U~ 0 caenyer: e

noI1-r; 2) yu- 3.0

.
LT ROKBIATONBCTRE] * L pE A X, 41/ - ;
HiA CTDOTO MWHNMYM® noomlgannb'nn. " Tpedonasus cyNecERORs

M OyMM#pya mo
9TO ¥ TPeOOBaNOCH NOKAZETH.
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Lorasateascruo. 1. Tipn X, U~ 0 w3 (4.9) man (4.12) no-
AyiaeM, 49TO OOAZCTH BOIMOKHLX 3HaveHmPl X, 4 CTPEeMRTCA K HYyAD,8
cnenoaareuuo.hlox],onyn], wan [aW(x)|=0 . B cnry (4.8) nan
(4 12) nomyuaew, yro J=I .

HMMyM CTpoOrm, TO 7 MOERET JOCTHIATHCA TOABRO

2. Tar rar
na X,0 . Hol=T , caenopavensno, x, U-~& 0. Teopema noxasama. * -
fpmeep 4,1. OueHNTH BOIMOXHOE OTKJOHEHHE BEJIIYHEN MUHMVYMA

[=[lx|dt , =l jul<L, [(1)=min (4.14)
nycts AX=01; 8V =04, 84<01. Coraacuo ouenre Teopemy 4,1 ad-
connrsoe omwionenne [[-[|&2 Of at(x) =04

Boaw aapany rpanmusue yeaosna X(0)=X(f)={25 , To werpyn-

HO RaliTH ONTAMAALHOE pewexse, Tax mak kpused x(¢) nomua corsac-
Ho (4.I4) crpanruxBarh JUrypy \EEMMaabsof naomans. OnTRMaasHoe
Us-{ npn 06x€05 w u=f{ npn O5&ts{ , a (nfl=f . Noaro-
My OTHOCHTenkHas norpesdocts £ 0,I.

Benw B3anTs Godee wacTyn ceTky, Hanpuwepat=Qf,A2=00f,4Ueq01,
TO HETPYANO HAKTH, YTO OTHOCHTEJRHAR MOTPEWHOCTH B BEJRYMHE MA-
navyva dymramodana oyrer & 0,01 wam IS,

Ouenra Teopems 4.2 naeT TOT Xe peayALTAT.

6) Onemxn oGued norpewkocTs meroza. Haliiem oduyw norpew-
HOCTH OT B&MeHH HenpepuBHO! 33JAYM AWCKPETHON W OT BBEAEHMA TH-
notes 1 # 2. 3aMeTAM npexne BCErO, YTO COTNRCHO ONEHKAM TEOpeM
4,1 = 4.2 npn yasoenwn cerkm yaaos {,X,U (npm ycaosmm, uTO 3 me
BO3pACTAET) NOrPEEHCCTH OT BBEALHMA DHNOTE3N Da3puBA YMEHBLUAETCA
no xpaftsef! mepe ngpoe, DuuycaAnM Teleph NOTPEUHOCTH OT BEENCHAA
PANOTe3H NOCTOAHCTEE NPOM3BOAHHX M ympapdenn#t, Pacriramuses B pan
Te#nopa dymitmw x(¢) B npemenax sdefiks, noayanm

X(K+1) = (k)4 X(K)At + O(x) a¢°,
rne O(x)-4¢* - ocravowms® wiew pasnomenns,

{lpe N0CTATONHO MSJOM WArE MOrPESHOCTH Ha KARIOM WATE Mpo-
nopumonansia 4t . flpeznozoxms, uTo M nposear pacder ¢ WHYEP-
panow Af  w cpesaam N waros. Npernosaras, Sro MOTpemHOCTS HA
KQRIOM UIAT® OJING W Ta Xe, TPHOJIKKEHHO MoayyaeM
X-2=Angt
rme A - HewspecTH awcaOBON MHORHTENE. &

liponenaem propol! pacuer ¢ marom,nRBoe MenswiM AZ,= fﬂ:‘
(odmee yndno maros passo 2A°). Torne CyneT Jonymers MOTPERMHOCTH

X -X=A2N($at,) (4.16)

nf BBLACHAA PIHOTiSH paspHea B 3ayaue

(4.15)

114
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“

Hs fopmyn (4.15), (4.16) mcraoyaen TOuHOE pewsHne X uHe-
xomue nemssectioe A s
> A== g (B*-X). (4.17)

Nonerasauss (4.17) b (4.16), Raxolum NOrpewHocts 8 ONpefedc

o e TN i'-i"X‘-r

< 310, B YACTHOCTM, OTHOCHTCH @ K ]
JOKA3anE i

“ 339(%51_1‘_1 llycTs npM NOCZELOBATEABHOM YABOGHUM CETKM axf ,““’l
au” (ye423,.) § ve Bospacreer. Torza pewenme AmckpeTHoN 3amaun
Oope BReleHHR runoresu I, 2 m Jeoo Oyner CTYPEMATECA K DR@GNNG
HeOpepHBHOM 3aR&YM M UpPE NOCTATOYHO MAJLX 4z @ au®
MOrpeNHOCTE METONA B ONpeNeNeHA’ BEXMUMHH (yHKUHOMana Oyaer upe-

. Taxum oopasom, Wi

OAMXEHHO paBHA
. I'[-I,-..- '8 (4.18)
& NOrpesHocT: B OTKAIOHEHWN eKTOo OT ONTEMAABHON ,
x; -.i‘-z?m’- :r,‘gn (4.19)

Ecam npenedpeus Tekymel NOTPEWROCTHN, B YACTHOOTH [OIpes-
HOCTLY OXpYyrReH®a, TO dopwynamy (4.I8), (4.I9) MOXHO MOAL3OBETL-
0f N4 OUeRX¥ ofmell NerpemHoCTM pOWeHHA.

B cayvae npMMeHeHEs METONA JOKAJBROIO CHATE3A KAM NOKOOPRE-
HATHOP'O YTOUHAHHA JEMAHE OUEHKM OCTADTCH cupasenAmsume. Ogsaxo,
NOCKONBEY HAC MHTEDECYeT TONbKO TOYHOOTh NEHHOT'O OTHOCHTEILHOIO
MEHWMYMA, (18J2CO0CDA3HO MPOCMATPRBATE HE BCE MHONEGTBO LONYCTH-
MEX ¥3J08 ﬂ,, » 8 TONBKO NOXMHOXCCTBO, BXOLANEE B HCCAGNYEMYD
"TPYOKY", WAM OKDECTHOCTH KOODRBHAT, MO XOTOPHM OCYRECTBIHAETCH
npRonmxanEne,

§5. Mevon moxyedunott onramyssuws
A) locTanosks sagaum. (cuosuan gnen. Pacomorpum ouuhyn

3Aiaqy OITAMIRAIINR, ONNCHEAGMYD OOMEHO 12HHEMKN HERfdepemInanbibmy

. YDenHeHRAWE: tm ‘
i [=[A(tau)dt, x=fi(tau), i=t2, . n,uels,1)
Srauenun Ly, tim,X(%), X (4,,) aqnonu. Pazocrem oTpeaok [ty t,,)

Ha 2m  qacTel  npoHyMepyes yanu: ’t, ,8=04,. 2m. Bananwmcs Hoko-
Tapal' moayerwmol Tpaekropuelt X(¢) |, YAUBARTBOpAGREN BasAkiNN
TPaITRuHiM anayeHanAw (puc, 1,104/

Boaamom Kyoon TPAGETOPRE ha

>

E Y
* TPACKTOPAH MOXET OWTL ® HORCHYCTHMOR, oA

Wil SOHAATE G
NCANHA NB¥ATH B OGARCTH NOCTARMMOCT S,

Hs




Puc. 4.3
orpeaxe [t,t,] . Ontmvnsmpyerero, wampmvep, no DPHHITATY MBHCHMYMA ,
T.8. DEWEN KpQeByDn 3a1avy AU CHCTEM:: <
‘z.‘ -l‘(‘u’)a) ) A."H.‘("zl“ap)l

rie édeat N =nf-{ .
I'panminwe ngonu’: f.(!. f'::‘,z(f.)-&, . Havaisuwe auavenms g(¢)ne-
PEMEHEKX NPACOEAMHARHON CMCTEMN NONOHPAnTCA TAK, 4YTO0H X U-.‘!,,
dameTmv, 4TO ecam OTpe3oK [t.,i,] JIOCTATOYHO MaJj, TO 3Ta "MMKpO-
KpaeBas”™ 3az8ua He eCTH SEBWBANEAT TOW "Goanmod” Kpaenol! 3anauw,
ROTODYD MPAXOANTCA PewaTs B NprHuIMNe maxcwmywma J.C.loHTpArmua.
"Wrrpozanaua” B doarumHCTBE CAyYaeR pemaerTcs npocro.

3T0 caeiyer #3 Toro, ¥ro mpn At—=0 B ZOCTATONRO XODOWEK TOY-
RAX ACE TABNCHMOCTR NPROAFAADTCS K AWHERHHM B YAAETCA NONYIETH
BERORYD TOYHOCTH YAOBNOTBOPEHMA I'DAHAYHHX anavennll sa onHy-Tpn
WTapaIIN,

frak, nycrs samava mwxpoonTsmrsainv #a orpeske [t,t,] pewena
¥ W§ mOXySRAW HexoTopyo onTmmatsym TpaerropmuACBE (evectodDBE)
(pme. 4.3a). 3ra Tpaexropms maet MeHsmee anavenme tymeunonany J
(5.1), udo ywacrox (xycox)ACR savenomo ayume yuacrxa ADB .

BossMem Trmeps B kauecTse caepymmx rpanmiiux touer C,K
(pRc. 4.36) u peume 3amsuy MRKpoOnTAMMIEUNN Ha oTpesxe[t,t) @ T.n.
i peayantare, mepeCmpan mce rouxn i, s d=4,..,2m » ME fOSyumM
lionyn tpaextopmn AC,G...Com. £ (pme. 4.38), roropas smsRer-
of ronycTeMoil m naBexomo ayswe crapoft, llosTopas atu nefcroms,
UPUIEM K ONTHMAABLHOMY peweHmy,

(5.2)

AW 1O ODraRMaauny BHYHCINTEAL U eNypH
MARPO3anaYM MORHO KCNOXBIODATE MeToj Heumrons.
=Xi(tp0)-%(t;) ooty nemasecrune
'y py(ty) . Banazmmca wexoTopuM aauenmen RexTope p(t,) .
pawTerpapyes cacteny (5.2) ma oTpeare [trn? o natinew ¢ .
SaTem nanme waxro xownonente Pi(ty) nompawenns ap (&) n paiinem

» prpamesws 8, . Torga nofpanKe fnng(!,)uaxozmrcn KaKk pewmcune

a) Ina pewenns
Iaugapn KoReqHEX aHAYeHWA %

116

116=117

g‘h"ﬂ- »l

caepyimelt cmeTeME JMHeNHNX BAredpaniecRAX ymnnenun:é

i=12,..,n + Tne Y /apm ) . lloBTopaer npouecc o
=Pyt . 3necs ,-ﬂ_- Homep mTepanuy. Cyer saxaHumsaer-
CA, Korna C s TIe € = 37NaHAOA TOYHOCTH YHOBAGTBODEHRS Tpa-

HATHEX yodopmll B MEKposanave. Koaddomzenrtu ‘ﬁ/bp; MOXHO B TeYenme
AByX-HeTHpeX WTepauwf 3aHOBO He BNYRCAATH. lipM aTOM pacyeros
MEeHEWIe, HO CKOPOCTB CXOIMMOCTH NAnaer, Las caemymued Touxw Ly

B RAYECTBO NMAPBOTO NPHOIMEEHMA MOYHO OpaTh AHAYEHHA h'(‘m) or
upeaunymefl MMRpo3azaym. 3IToT MeTOx NMpR vaJux HeBA3RaX odecneyp-
BAGT BHCORYD CROPOCTH CXOXEMOCTR (RBANPATWYHAS CXONNMOCTS),

0) 1A pemeHmA MRRDOIATATM MONHO OPHMEHHTE TAKXE METON HTe-
panaf, Sanaesca p(ty), mirerpmpya (5.2), maxommw wesaskx W x
FOBNE 3HATEHMA P 4, (¢;) onpeneanem no dopuyre p,',..(t,).p,"(t,)oq
A l-l,l,...,n-

L .

’

- I. Korza nexoropoe smauenwa i(tym) crodomio, To '
B UpemiRywe!l MEKpo3anase NOROHPAEM P;(ty.) Tax, 9T00H Py(tyn )el, {
Ilas xemoro cmodommoro momma HYXHO OpaTs COOTBETCTByImee Pilte)e0,
@ KPAeBYD 3ansvy pemars 3a cver moadopa x;(l).
- Ecaw smavenne p,(¢;) samommmars, 1o B OKOHuaTeARHOM CTa-

A¥R ETepansf MOXHO NOAYYATH TOYHOE peuenne. Ilus aToro caexyer
YMEHBUNTE 9NCAO TOYeR NeneHns ocn t , moxa He TONYYRM OTpPesox
[totsm] + Kaxnas ms armx YKDYUHENHHX XpEeBSX 8afad OyReT pewatse
CA MPOCTO, TER KKk B KAYECTBE HAYANBHMX 3HaveEmd MoxHO RCNOABIO~
BaTh p(t,) ma mwxposamaw, B ormmume or NPAHIANA MAKCHMYMA, Dewe-
HEE, MOAYYEHHOE TAKMM CHOCOOOM, €CAN OHO MoyTH ONMNAKOBO C MTepa-
UROHAKN, NAET Coabme ocHoBaMmfl HAEATHCA HA BHTIOAMEHNE HOOCTATOY-
HRX YCAOBRR, MO0 MM mpmwie x HeMy, COYCRanCh K MAHAMYMY.

3. llnA pemenmn mmkposanaw momso NPANEHRTE ANOYD APYTYD mpo-
18RYDPY, yAyumaniyrn MIORBJIBHO® 3HAYeHWe (yHKUINOHANA, . .

4. B xavectse Hemmaor womko pasTs ﬂ-[:l,(f,..)-!,(ém)]',
CropocTs M yeaosma exommvocTn B 3TOM cayyae OynyT uume,

N7

‘" A) Cgorsxenme + Veton noxveduna® ontuyiauun,
wanoxernuft B 81, npmeoanT x VHCAR NPRNEHNTS Caen vl ¢nocod pe-
MeRNS Kpaesux ARN3T, POINIHADLNX B Teop#st onTHMansEoro ynpainnenws,

cansenca HeonTmannHail Tpaextopwel x(t) v YioBaeTROpArme! 2g-
RANHIN KpaeBEM YonoBna- o daberonvo sewage® p 00JdCTH RocTmvAvocTH,
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Spgaemcs HEKOTODHM AOCTATOTHO Mamum >t u 2EM MUEDOKPACBYD
sanady ¢ sanssdol TousocTso €, (E¥%i&C) ww VI¥ &£ ¢ , B3AB B
kageorse x(t)=%(4,). lo sunomiessn ycaosis If,€C, Dponoasaem
RHTerpMpoBaHne (yerpeswasmenm & k &y )}, NOKG He MOAYIMM z\m;.
rile G - 3878HHOE PACCOTAACOBEHME KDPAGBEX YCAOBMA (€ > ¢y ).dloe—
e 5TOr0 NPHMEHFEM Karol-Au00 M3 METOACB y\MGHBUEHWR HeBASKH,
HCHOALIYA Npeluayune g((,) yax mepsoe npudawxenre. llo Bunoxue-
nun yenosus Z¥s G chcsa GwC » T.A., NOKA HE NOAYYRN ity foc- |
28 8TONC AOBOIY'Y HEBHIKW A0 Tpeldyesol TOYHOCTH.

Jauns! Meron B OTAMYME OT OCHYNOTO MeTOJG PesmcHMA Kpaesod
361894 HA0ABARET OT MyuRTEXBHCHA NPONEAYPH DONCOPE HAYEABHHX 3HA-
wennhi p;(fs) W ONArOZSDH WAXEM HERSIKEM OOCCHEUMBHET XODOWYD
CKOPOCTE CXOAMMOCTY TIPOLECCH.

E) M'M%!M [pHHlin MaRCEMYNE NOCAE MCKINYEHUA
ﬁ:atps‘ypﬂ(i.k.“,f OPUHBONKT K KpaeBol supave nas caepyogel
creTENE ERidepeinuantiue ypauneral:

3“ -}((‘azlp) 4 P.‘--H'.' (f,x, P)a ':"l)l oyl ‘i‘“s'(s'l )
My Gy)eM PECCMATPHEATE TONbKO cXydaf, korfa koHud X;(¢) auco (fui-
CHPOBLHE, AXO0 cBOSOAHE, &, ¢ sazanu. B cayuae sana'w ¢ dmkom-
POBAHHENN KOHILGMN SHASEHHH 3.'(‘1)'3‘1 Ha AeBOM KOHIl@ 34JaHY M
HAM0 10X00paTh TaKHE HuYanbiuie p;(d, ) , 4TOOH LOJYYNTE 35JaHHNE
suadennd Xy (% )edyy Ha npasow KoMie. LCA¥ HEKCTODAN KOMUOHEHTE He
REeBOM KoHle aq(i,)-zu condonAa, TO A3 YCNOBMA 'x'pancaépcubuocn
HEMEIIEHHO CREAYET, YTO COOTHETCTByXMEE py(f)=0 ¥ Hano moAdn-
DaTh anavenne Xy . Boaw csosopua komi dxenta (0 HB NpasoM
KOHUE, TO COOTBETCTHYMME® D(Y,) P8BHO HYAW, B A0OOM M3 oTEX Ba-
PHAATOD Mu WME8EM J(BYXTONEUHYE KPSEBYD 38184y, MOXOBRHA (N )
PPAHAYEEX YOJA0BMA RoTopoll 3aNaHa Ha AeBOM ROl ¥ NOJOBEHA - HA
NpPaBOM KOHLE,

Bananwmen nexeropod rpaextopred  Xig) F(¢) |, yromnersopmu-
wel IANGHHEN I'paHiIHuM yesoenar, [lpeiucaokeM, 9ro ara TPHEKTOPRI!
AeKnT JOCTATO4HO GAMSKO K TOUNOMY DOBOHMO, T.C. .ﬁ =~"¢',- «fx;,

é:ﬁol‘p‘-. lonetasain 3Ty supezeimwd 8 (C.1), packauwesi (6.1) =

N0 eYeneuw saprauh J'x;,J‘P,- + UPEREGPEras 9A8Kanl HuE9HEAA Co
S=r0 LOPAIKA BOUOCTH | YURTUBRA, YTO HA TOUHOM pomeHWn &, - =0,
P #Hy»0 |, noayumm crengeays cHoremy HeomRCpouMEX AWEEHHIX
"“"’";i"f'" otnaenrensio nonpssnic 6x;, &g
"3. alj ‘3‘ -’—'e ‘PJTJ-;;'&L ‘.nsh ‘;‘{:‘;jh"i Hx‘wfggﬁ_,“ (ti 4}
Kpfl"HH“ W:'l'wl"{ nna d‘?ﬁ (‘.M".y'u'uls‘: NN MIBACTHHY 'm.n-lmxl‘n't‘

“

X, Pasdels, + COOTBETCTEymIE 021y ,8pia= 0. ¥rak, wd cpesw 8-
nedy (6.1) K rpaepofl manase Af cHCTeM 271 JHHEelHHX nnddepes-
umaxsHx ypaBheHul (6.2) C IDaHWNHEME 3HATEHMAMK, SANAHHEME HA
ACBOM ROMII® W A SHAYEHMAMN Ha IpanoM. JTa 3amava pewaeTcA npoc-
10. 0GO3HAYEM EANHLM R -MEPHEM BexTopoM §y BERTOp C TEwR ROMMO-
nenrams dx;(L,)fp;(¢,) , KOTODHE HEWaBECTHE. 3agapaich HATAABHEME
anavenwiva iy (t)=0, hl.z,...,J-l.}d,..,n,}-u,.,n,l‘yj(c.)a[. WHTErpHpY-
eM OJIHOPOJIHYD CHOTEMY, BHTEXAXNYD H3 (6.2), M pa3 NONYSEM TAK
FAIHBAEMYD HOPMHDOBAHHYD (YHIEMEHTANLHYD CHCTEMy pewenwf Sy (t)
HuTerprpys eme paa Np¥ NPOMABOABHEX HAYANBHEX YCNOBRAX CHCTEMY
(6.2) xax meommopomyn, nafinew daf(¢), fpf(t) .Torza obmee pewmenie
cacrewy (6,.2) corzacHo Teopmn aMHelHEX ypamHeMr® MOXHO 3aMUCATH
B BWZe (B CTADHX MEPEMEHIHX)

Ox; = ﬂh&’.ﬁm* 8 (4) 8pei + b,

bp = 2 0ue(t)8xa + Opa(t,) 8pei + 60 ¢

lloncrasans 5 nee {aty w wapecruue @x(t), Op;(t)=0, i=f,...,n,
poxygum cncremy M JmEelHEX HEOAHOPONHEX AJTeCpaYecKAX ypasHe-
RRM ¢ M usew3secTHuMA BauansHuwu axagemmwnen dy(¢) , ®a xoropol
MH BX MoxeM HalTH. OTH 3HAYeHHA 00eCNeYMBANT BHNOJHEHFE I'panNy-
HEX yonopwH RS NpapoM kOHile. HHTErDHDYA © 'HAMA eme pas CRCTeMmy
(6.2), nomyumm mcromse monpapkn §xy oy HAXOANMM HOBYD onop-
HyD TPAGKTODAD KAR : F oo o3 :

Xppat® &’*t‘&l ) ng.l‘&,‘t’ i, (41,2, (6.4)
3nect pail..- Homep wTepainn. liar 0«t{ mud®paercs Tax, 9rodu
HeBAIKA w.gla‘-{,l " h&ﬂﬂcd 6.5)
yOupana. OOwiHo Gepyr Tywf . Eciu ¢ youmaer, 70 Tpy =120y, 8
ecom P Boapocao, To ?pq-N; . TIpH ROCTETONHO MAAKX HRBAIKAX
uexecoofpaano GpaTs 1"-{ + MO0 NOKA3ATH, YTO B 3TOM Ciyvyae
CXONMNOCTE ONHIKE K RBAJPATRUNON. 3

B) Merox cnycra go deaopuw Tpaekropwiw. Sanaewen X(¢)p(¢).
CocraBasem Lk
N ﬁ?(t.-f;)'*‘,-"(ﬁm,.)'ldt. 66

JapsupysA ee W WATErDHPYA 10 YACTAM B Caaraemux, coxepwamix 8%
8p , momymim '

. b= 0,4~ 1) [1o i (B 4 a1 L+
of Aloitaum R0 + s 1-4) w0t ] 0,
+ [d( @;~%) ('gg) +Q; (P‘ + H:‘, Hm P +@;(p; 4“.‘)].6-&} dt.

il9

(6.3)



SNecs JAA W3BECTHNX KOHEWHuX suauenut X;,p;  COOTBETOTHYK-
une xomegnue snauenns dx =dpwl. losaras
Gy =Ty .1, , Opy=-T,(00.),,
rae Tj(€)>0 , noayusm nps ROCTATOYHO MEAOM BATe yMeRLUEHWE HEBiY -
k% (6.5), ecms T(¢) raxoso, wTo cooTeercTBykmMe (CBOSOAMEE) KO-

HEYHHE SHAYEeHNA
a(%i-£) e, (40, @ulp;+Hx,) dp; [ 20.

B wacThocTR, ANA fukcwposawiux Kouion %) woxao Spars Ty(t)s ¢

Gl thet), rreg>0n C,..-l,?c,. Korna (6.6) yousaer, w Cao=04Cg, »

xorza (6.5) pacrer.

JTOT MeTOR OUCTPO YMEHBUGET KPYNHLE HEBAIKH, HO IAOXO CXO-
nered npu vamx @ . Un MozeT npmsecTi B MecTHyD "axy".

T') Meron wrepguui. Sensewca ®(#), F(¢)  waxommw nompasku
no dopuyaa: fx; =T(%;- ;) , §p; -T{ﬁ;*Hz.-), (sf2,. R
Bar T suHpaercs TeK, YTOOL deanske (6.5) yOusana.

IU) Meron rpagme i B aF AR
Nyers Ye y02; . Banagmves HeONTWMATBHEM ynpapiexmes H(
HeRNAMM ¢(¢;), NOJCTOBNM MX B ypasteHuA

Xi=f » Vim-Hx (6.7)
® MRTErpupys gatuen X(E€),f(¢) , a Taxxe X Koneuwne sHAYEHNA.
Hopcrasnn HANAEHHYRD TPRERTODKD B JYHMINOHAN

» JeA +/Bdt

B DUNNCAEN BSpHALND e‘lvo CTHoCUTE INHO YKHBEHRUX BexmanH. JoAyenm
026N+ (B, v 801 08,04 B, 1)t
Hurerpupys no yacram q.xeu Bi.' J‘y" » Halinem
§I=dA+ Y ix; L’ ;Bx‘h.' + Bu, ““j ‘(su-aj‘)'ﬂld‘.(ki.ﬂ)
Fonw raenu pas waxomwrs W(E), G(€) o (€.7), 1o
Ba,.'y.'-Hzgﬂa, Bv'Bv'.- .x(",."a’ ‘.“-sz',‘n 2
€U 2T(¢)By = - T(e) Hu; , Tieh0(uo J - no cymma) (6.9) :

A%, Be

Hull,
), aHa-

# {6.8) npever mag -
8T8+ i 8a, |, - {t,(t)sg.dt. (6.10) .
“t
Orpoyo me tie e 9T ENp lloll[’;ﬁl.)v;-‘}{ Yirpa e dogis ‘T/ Rarnuht
g L 1T . r Iy

BU BHORPATS B {5.9), A aonke g L), x:(4) w48 tax,
L} 30 d‘A«y.-JZ.J,<0 o 10 (0L 10) npn enctaTeudo wanee ware dype 2
Yousy n TROSIETOP I oner CTpaeTLen -)1!!.'v.".lllu|u-‘. ATOT vepan
B vahen L faTposerns [1].
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87, MeTOA cuycka NC JONYCTHMOMY MHOWECTBY
B 23&48X NOMCKA 3kcTpemyma yvamiml
KOHEYHODO MMCAS _ DEPeMEHHUX

PaccMOTDHM TORCK SKCTpEMyNS B 3anaye
I'/.(l, ) }"(z)‘a ' ‘:'1-2,----"“”' (v.1)
liyers #(x),i=04,..m nenpepusuy U AnjepeHunpyew. Bosemen
o ~gynrnonan b prne &= Afi(X), i*,.,n, rae A noxe we onpejexe
uu. Cootasmw obosuennu® dymxumonan J=fo(x)+Af(x). Sananmecs
HEKOTODHMA SHAVEHWAMA X;=X; M BUGHCIAHM BAPHALAD OTHOCHTEALHO
8THEX 3HATEHEM: 5
d‘J-J,‘d‘z‘ (7.2)

npomasomac®’
flosommem pommoR J;‘Cf, A)=0, é=12,..,.m (7.8)
B W3 STHX ypauMenuli Hafmem Ay , (=43.,m -/ . Monaras ocrasume
B (7.2) 6%; passrmst
. Jb;--t.’a‘- , b=met n, T>0, (7.4)

e "J“tt ‘7&).. (7 5)
dnme 9.

Orcpna BMmHO, 4TO eCAM Npupamerus (A-mL ) xomnoxent da biu-
oupath no (7.4), To npw xoorarousno maxom ware T>0 penmumHa
fyRrnMONaxn OyneT YOWBaTh. .

NosTory BHORDAEM HOBHE 3HESEHHA (M=M ) KOMIOHEHT X; no
Wy X gt = Xep 4 0%y, K=mel, 0 (7.6)
(rne p - HoMep WTEpElRE), 8 OCTAABHHE M KOMIOHEHT. HAXOTAM N0
ypasdennan (7.1): f(x)=0 , i=12,..,m.

U NaHHOM METONE ME Xaxiul pA3 MOJNYYAEM RONYOTHMUE X
lloaToMy OH Ha3BaH CNYCKOM MO JIOMYCTMHOMY MNHOXACTBY .

§6. Samevanme 0 NDUOAMEGHHHX METONE . nocrpoenns Y(t.%,v)

A) Jnsi NPUGAMKERHOTO TNOCTPOEHMA dyHRIAM Yt x,y) , durypu-
pyemel B werone maxcwmuna (52 . 1), momio OPUMEHATE Meton Pwia.

*/
Jln onpe eneyHocTR aymem claTeTh, YTO STO M LEPENE 1pCPA
LOZWNX. JIRHHOR 1IPASNONONRIHE HE COPANMURBAGT OCUROCTH artyy
neunt,

Py g "
TO BISHRN0, enmi dYHRAN O UGNRIAG MATD0 wey
I0a Ao e ‘m")tﬂ WNCRNRIAS MATPHITA ﬂJa,;,I WBET .
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Uycrs Y  ue 3apucuT T Yy . DeGepen NocaenoBaTeNBHOCTH ROOP-
nwnarnux Gynent §6) ) (4x), ..., Ve (6x)... , yroBneTROpATMYD
TaEme TPeCoDANRAM:
I) npa aodow K dyHrIMe Va.’...-.. Ve JMHEPHO He38RNCHME,
2) MoCAeNOBATENLHOCTS dyRKum} noasas, T.e. awHellHan KOMO R~ ,
AGUns STHX (YHMIN QOpe3yeT MHOXECTRO, BONNY NAOTHOE B NPOCTPIH-
erae Jymamt Y(6X) .

Nipnoawrennoe pelielwe NOXHO HCKATH B BRAe P
Welt,x) = F Cede(t), (8.1,
e Cp - MOCTOAHHEE, DTA NMOCTOAHNNE RAXOjMM M3 yexoswt (2.15)
va, U

4
sup(inf A + [ ing Bdt). 8.2)

Ypexmympan K, Halew CARNIOBATEABHOCTS OUSHOK CHH3Y

T -4A. *4? dt (8.3)°

Yxa3sHHAN MOCACHOBATEALAOCTE ARMAETCA HerospscTasmell, Tar
Kot cpenw amaefHEx rRomOwrauull a+f  gyHiam Vo CONepKRaTCA BCE
awHelrEe rowGmHaumn mepeix K Jymmunid. Ilockoasky aTa nocreuosa-
TeTLROCTL OrpAHMYERa Ceepxy, TO OHA cXoanTesi, Crenens OamzoCTH
A3 AEHHOTO pemennn X Huwxiell rpany (yNXUNOHARA MOXHO OUEHRTH Cif-
ryvwume adpasom. Halinew damxsfuee x X jonyeTEMoe X W BHUAQIUM
Ha HeM 3nAueHne fynritwoHasa. Cpastine ero ¢ Huaxell onexxod Je
ONPEROAAM GARZOCTE K ONTHNANLHOMY [eleHun.

dureparypa K ragpe 1Y

I. I W, Warpoeckult. (0 OfHOM YWCASHHOM METOAE DREEHAA 33zad
QNTRMANEHOTO YOPEBRACHWA, LYDHBJ DHYWCAWTENLHON MaTEMATHRA W
maTemaruyecroft dmamkn, *. 2, ¥ 3, 1962.

2. MeTOnN ONTIMAAANEN C DPUIONEHNAVH K MEXAHMKE KOCMHMECROTD no
neta. Tlon pen. lx. Jelirmana, "Hayxa", 1965,

3. HH, touceen. NeTONM JIMHAMEYOCKOrO MPOrPAMMADORAHNS B TEOPHN
ONTHMAABHFX YNpesaerwit. JypHAn BUYRCAUTENBHON MaTesarTirn ¥
vaTevarngecroll Cwankm, 1964, %3; 1965, ¥ 1.

1o AAL TOnoHMWH, WRTORK PEWEHMA KPAEBNX 38284 TEOPHN ONTHMANL-
noro yupassenad. “lpwknagsas wexamwea”, T. 4, wun. 6, 1971,
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l'aans ¥
WMIYJILCHKE PRAAMU

Pacoupesme Kpyra paccMaTPHBHEMHX (DOOAEM COTHMAILLKNA NpM-
, BeN0 K NMORBAGHWK 38184, B KOTODHX ynpannenue odragaer ranol mow,
HOCTED, 9T0 BpEMEHEM ero JeACTBMA MOXKHO MpeHeOpeyYh M CYMTATE,
4TO €rc KpPaTROBPEMEHHOE JeHCTBHE HA NONHYD MOMHOCTH OKBNEANEHT-
y HO OPRAOXEHMD HEROTODOre HMOYARCE K CmcTeme, Ho B 370M ciayuse B
MOMEHT NDRACXEHM] TGKONO MMIYJABCA CACTEME MOWET CHRAYKOM TEPaXo-
JIRTE RS OJHOTO COCTOAHMA B JADYTOe, HT0 ¢ MATEMATWIECKOR TONKE
3PEHRA . COOTBETCTEYET padpusy $@30BHX KOOPNEHAT. Ipumepom Takax
3anad ABNAUTCA 3aRaYH NEPexXonos ¢ OpoNTH HAa OPONTY WAN Mexmia-
HETHHX NEpeseTOB KOCMMYECKHX Kopadiefl ¢ parerTHumm ABUPATENANHE, .
TAe BpeMeHeM pAacOTH ABMPATENBHON YCTAHOBKE O CPEBHEHED © o0mmm
BpeMeneM MoxeTa MOKHO NPEHEOPENh M TOM CAMHM TIONMIHTE nopanox
CHOTEMH ypasHermfl, :
B nammof! rniaBe paccMaTpHBANTCH ONTHMAALHUE 38Ja4YM, ONECHBA-
EMHe CHOTEMAMA OCHKHOBEHHEX MitdepeHrnansHux ypasieus? I-ro mo-
PARKA. B OTZMYEE OT WIBECTHHX METONOR aHANM3 BEJICTCA Ha Kaacce
Syuxunn, fasosux KOODAMHAT, ROTODHE B ONpe/lSNSHHNX CYSaRX MOTYT
AMeTE paspuBy I-ro ponta. Jiorasana TeOpeMs, YCTAHABARBAKMES AOCTA-
TOYHNE BRA 80COANTHOTO MAHEMYMS B Tamux samavax. Ha Gase srof
TEOPEMH BHBONHTCA DT ANTODHTMOB OTHCKAKMA MEHUMATR '

§1. llocranorka sanews, OcmonHue oupegeremus.

XeTozy ovuckaumA Mmmyvany :
A) Tpedyercy nalTh adcomoTs f MHErMYM JYHKUIBORANS
sy He{:%.[x(t.). x(6)] + [Y,it,x,u)dt. (L.1)

; | AVHKILEN YROBAETBOPAOT NMOYTA HCKLY YpaBHEHRAM
X =fi(txu), i=2,..,n “ﬂ.,chgeB (1.2)

Beawuunu f;,8, sananu, x(t,), ()R | specs x(¢) n ~MEpHAH OPpé -
: HI:B(!‘")!RH W DOYTH BCHAY Henpephpnns fymuina fesosux ROOpLKHET X€EE£,
: = T~MEDHAA MIMADUMAs dyHKIMS yupuenenas &€V, V sanaso,
s 4 (8, MH W CyMvEDyens mo ! npm Beex duKeMposuH-

u)
J RUX 3 U mlv,n;emm B QUPAHNIGEN  BCKNY B0 X W HenpepwsHE nowTa
:;:‘-”."” ol O#mm. fo HENpepuEHA W orpunuvens chiay e R .
‘ »('(a«:rm hmul.. x(¢),u(e) VIOLABTRODSKEINX BCEM DNEPRURCEHHIiM
yeneumg e, ndﬁoggt: AcuyeTMM W adoaiaun @ | HUpe)monuraerc,
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Wra JYRIOTAOHA I noaymen.epusen # orpaHwien cHmay. Ha Q . Mo-
CTARMAHHAN NAN@ua OTAWYAEBTCH TEM, YTO HA LONYCTRHUX yOpPaBACHWAX
u€lU 1saopHe KOODNMHATU MOI'YT MMETL DadDHBH I-ro pona (wm—

NYARCHE® DEXAMH ). ;
R) Hsenem B m3yqeHne MHORECTBO V'-{lf -‘U;(!,x.u)\--,A-M..,n},u,

proweoreo anntennt UE U , na goTopHX npuEve HacTH (I.2) n 1o e :

00pamARTCA B (ECKOMEUHOCTH. UHBRRJIHO, TO U’ cl. o yorosmo Vav
Wenyase (paspue X(¢) ) sonyerem, ecan u€ U". Ws onpenenenus cre- '
nyer, H4TO U= (4.8) . 3xeck MozeT OHTE® HECKONBKO CNy4HaeB. s

I. U™ e acemewr un ot € , ue oT X . NoOycTwMill mMnyasC
woxer Gury B_modoll Touke npoctpanctsa JxEn . ilpmep:f.-:‘b(,-l,v‘:lht-}.

2. UsU(t) , odoanaumm T'v:uomc'rno t , ua xoropux U*ne
nyoro. Boamoxnu mapuantu: a) U* we nycro Toasko B oTneasiux Tou-
wnxt€T , 4mCA0 HOTODEX KOHEUHO R MOJVOKEHNE HIBECTHO (JRKCHPO-
pame wanyabon); npavep: fex! fi= mrarmy Va{u'=0:t=nf; o
¥ NONOYeHMe EX HEHIBECTHO, HAJO0BEM WX "IAIpamummn” MMIYABCAMN;
6) U” ne nyero na wwosectse, roropoe scmzy naorho B T 3 8) Ulke
nyeTo BONMRY Mo 1 (pACHpeXeACHRNE MMIYJIBCH).

3, U*=U"x) . 06oanaume X° conorynsoeTs X , npu xotopux U"
He nycTo. B aTom caytae na MHOrooO0pa3MM paspEBa HA CHCTEMy (1.I),
(1.2) HAKJLAMBASTCA IONOAN#TeABHAS CBA3L X E X* . 9ra ceasmp joMM~
na OnTh copmecTHa ¢ (I.I), (I.2). lipuvep: 2

foxi, "“4/(3:'“’ ) Hy=sink,, x‘.{z,-O}_

4. U= Uft.x}- camull oOmmi: cayuall. MwnyabCy BOINORHE HA
wiorectne T x X 2

B) Unnemme w3 fy. b Jymxumm '}‘ , otnanavmne #o U nawsuomaw
NOPANKON GECKOHEMHOCTH, T.e. fyHmIwa, Aan xompux.(_‘ | fi/fyl< e,
ied,l,}l,}d.-u,ﬂ. lipexnosoxnm, 4To onua #a fymwxundt f; Takopa, 1TO
B wuTepecymuel Hac o0ARCTH !, #0 (nycTe ato Oyner $, ). Torna
ZywT MoXHO BIATH B HEYECTEE HEIABHCHMOrO nepemeiHoro. TpaekTo-
PUR Ha MEOrOOGpa’IHM Da3pHBA OYIYT ONMCHBATHCT CHCTesoft ypamHe- -
nat, nosywemmof w3 (I.I), (I.2): ~

xt= G (r,x,U%), i204,...n, LEU" (1.3)
rie x{ 2, /dT, B efi/ff, . B Kansaeituew Synew mozararh, 4To im0,

I') Boemem B paCCMOTPEHMW HeNpepuBEYD, OPPAHNYEHRYL CHEAY
JyHmI#0 V(c.x) , O0Jagamuyo MONTH BCOLY HENDEePHBHWMA H2CTHEMA
NPORIBOMHLNW, ¥ NO AMANOTEA ¢ TA. [I Hasopem ee XapgkTepHCTMHesc—
rolt. MocTpomw dymmiinm ) i

Baf.- g’(!l—% ) A”l‘ V[!hz(t‘)} ﬁY[‘l.a(‘l’].(l.Q)

OGonnauwm wioxecTRo xpupux X(f) , yRomReTROPAMKMX PCEM NApEYHCy
124
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_mocxe wero yrse

MeHHEM yonoBWAM, xpome ypashemsfl (I.%, n Tewrx, 4TO !
XE€ X =§(t,2,): UEVY.
we 1,1, Tyers meetca nocnepoparensrocts X#)ED,u'(¢)
(u€ U), x(4), X" (L XE, iz Toro wreOw pTA MOCAENOBATENBHOCTL M-
EEMusaporana (Fymxaronan (I.I) Ha NONyCTAMHX MHOReCTRAX 0,R ,
20CTaTOUHO CymecTBOBAHME Taxoll xapakTepwerTmieckofl Gymxumn Y(6x),
aro 1) [ B(¢,x%u’) dt -.*;;:fl".":l“‘ , &(0),d(0€Q, (1.5,
2) A(xx}) —= infd ) %, £ €R.
3aecs weproft CBEPXY OTMEYEHH ONTHMANLHNE SHUYOHWA, COOTEETCTBYR-
mme wnfwHyvam B npassx yacTsx  pupaxesn# (1.5). B cawom nexe,
CNOXUM COOTRETCTBEHHO Npanue ¥ Jepke wacTy mupaxenmnd (I1.5). Yam-
risan (1.4) # Ve Yo i + ¥, noayum .
Al xf) = ‘:a(e,z'.u')dt -—,.g'g{mliu ?.dl‘). {
EHWe Teopem CTAHOBATCSH 0YeB g
) Jit} B. lipexnososmm, 970 X(4),x(@)
Aaianl, flyerss, I) :'X{q)- ofaacTs (MHOTOOOpA3NE) B DPOCTPAHCTRE
E.. W3 Kawnol! TOuKM KoTopol Ha TpaexTopuax cacremy (I.3) woxwo
nooTarayTh Toukm Q€ E, (00A5CTH yNpaRAAeMOCTH OTHOCHTEARHO TOY-
ku a); 2) K(t)- 00JaCTh (MHOrO0OOPE3Ne) B NPOCTPAHCTRE Ea » Tepen
KaFAYL TO4YXY KOTOPON npoxouwr TpeekTopma cucremd(ld), mexomsnas
i3 rourn @€ Ex (00aacTh socTmMmocTs). Hasonem poaacts Y4€ Eqod-
JacThi MOMHON YNPARIIEMOCTH, €2AR CYURCTBYRT ThaexTopsm cmcTe-
Ma (T.3), coenmisngie JANIHE TOYRR W3 9TOH OONACTR.
Teopexa 1,2. llycTs mhorooSpsans paapuron ABMANTCH obaacTam:
noxuoll ynpapasemocTH, JnCas Henpepwnnas Tpaextop 18 x(t) cucrems
(I.2) népecexaer ara odxacTH, f(txu) orpaniieso crrIy Ha ExU »
\9,.0. Torne: 1) yvacTx® MMHWMAAW MEXAY TOYKAMK PAsDHRA HE SaBH-
CAT OT I'PIHNYHEX yoaoanll; 2) aCCOXNTHAR MAHEMAND HAXONWTCA CPem
wanavanell mioxectsa @ (rwnwanelt o UMIIYABCANA )4 '
JlorazareascTse. I. Tax wax mepemenedwt no mHorooGpazsn pas-
pHEa He MesswT BeAmiMny dymuimonana (Y= 0 ), a NHOTOOGpa3na
pa3pNBe ABIARTCA OCAECTAMH NOAHON YTIPABANGMOCTM, TO KOHUW yuacT-
K& MEHAMAIW MEELY TOYKGME DARDEDA MOZHO REOXDATH M3 YCJACDAA MHEA-
Myma (yHraaoHaza. CAexomoTeABHO, OHN OYAYT ONPENEAATHC!N YCANHWS- |
¥ TPAHCBEPCAXBHOCTH, O He TDANMUINY 2HANEHRMAME. 2. Anda- Henpe- ‘
PHBHAA XDPHB (t) , ynomsermopsamon (L.2), nepecexaet mucrooGpa-
WA paspena, Opue MRIALTCH OOKACTAMN MOJHO™ yupaiAsenscri. ‘
CacronaTenso, MHOIECTEO HENPEDNBHUX K MBLX, YiOAIeTRODROINX 3=
JRHEEN TPUHWYHEM YOJIONUTS, BXOZMT B wHoxecTso @ mpitsuy © ww-
nynseavd. 1l0aTory COrAzcuO LRNEIARY PACUWISELT DLTNMIY 3900507~
\.125




~3om, 910 max[x'-x*+0, Tox%x’ pasiovepro Ha (t,t,) n‘ﬁ.gt (x®)dt =
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HOPO MAMWMYME HE MHOXECTBE Q e OONBUE, HEM HA MHOXGCTBE
ueupepuuim: xpreuX. Teopema MOKa3aHa.

Cx . Bonn xosunepwe roukm  £,,{, - TOURW paspuba M
x(t)€ z(it.),xlt)f Y& 10 seamumus ysmumoHana ne 3aBECET OT T'pa-
pwauex sucdenmit X (4) , X (&).

E) gam&.‘.‘mnwgmﬂ;"_mmm R sorii

Teqpena I,3. Tiyers: I) HMEET BNE
cHuay , X’- TouKa l‘ll.‘,(‘) .; 2) fimfilmu) ; 3)xlt)EY(x);
1) 3(‘;)‘ Y.(-TJ.

Torna: I) XmX® ects NpelensHan aCCORNTHAN MEHMMARE (C WM~
pyascawm B koMmax); 2) eosm cymecrsyer rakoe u€l/ , uro x*
yrosnersopAer cucreme (I.2), To X* - raankss MEHMMAXB; eCHNM
ragoroller, TO CYNOCTEYET MUHAMKAWDYIUAR NOCNEROBATEABHOCTH X¥
npr kotopoft [X=X*l+0 npit §~ oo (adcoiwTHAR MuHMEMATE C pacTpeRe-
NEHHEME BMOYALCAMN).

Loxasareayerso. I. M n. I caenyer Y= h/fz0 ¥s n. 3, 4
NOXYYAEM, UTC PPAHNIHHE FCAODIMA MOTYT OUTHL BHIOMHEHM, NpRYEM
Beuny Yow0 dea norepe » pemwdnue dysinmorans. [lostomy X°,
COOTBETCTRYNIIEE Ixnf., ABnfeTCR adconwrHO! mwnmwaasw. 2, llepmoe
yTBEpANeHite 3TOTO OYHKTA OYeBAANO0. JokuxeM BTOpoe YTSepRIeHme.
B cuny cymecrBoBanua odmacTel (CM. m. 3 TEOpEeMH) HMBETCA
TaKaR ORDECTHOCTH MiHiuany X® | B xoropolt -modoe orwnonenune X(¢)
or x* (BEauanKOe MoAcTaKonkod B ypesuemma (I.2)x* x VUE(U-U9)
MORET OHTL JMKBHAADOBAHO 3& CHET MMIYAFCA. FCAM $+ee TAKMM 0ODE~

(x®) dt . Teopema poxanana, SameTsd, 9ro Dpm yéaosmax
TeopeMd 3 BEAMYMBY MUHKMYMA HE BEBMCHT OT I'DaHWYHUX YCROBHH.
Teopewa I.4. fyers: 1) dynxmun fix,u), f(xu* nenpepusay »
TCYKE ¥ HEKOTOPON ee OKDECTHOCTH BMECTE CO CHOMMA YACTHEMM Npo-
Fasossum nepsoro nopiaka ue VUE(V-U®) a VWU 2) up : >
3) wmucxecrea U-U®, U*® ne nycru. Torna ums cymecrsosanm 5
ORPECTHOCTH X* NOMYCTAMON MARMMWSHDYLmEN NOCAENOLATEALHOCTH Xq+X® -
HEQOXONWM) W ROCTATONNO CymeeTROBaMRe Takwx UE(U- U*), utev*, ”
'rmm.‘ COSAVAAANCH PADSHCTAR

v [T V. N
) K up=hatu) v g 1.6)
LORAAYTRNECOTEG, Head xousaneT. llyers nana B\ 51 MHH #-
MESHEYIOEAN nOCKEROBATenRiocT, Xl Z® & wine
:z,'.:x}+4:{ 5 fj‘f‘t‘,q ) d-zf(fj)Eo; (1.7)
e &~ YONKN e ueHRs arpesga [h,h .j-,-- « Buany OF pe-

HESAEHOMTY | [RTITe DE 3 dor a )
HETPCDERIOCTI 0wl ppestapy aMorTy f‘(-‘?,ll), *(3,“'}

126

| PecTaRRAIAT cnom T odpgmaeTes o HYJb, JTa. MOj0NL @l

B rouxe x* ma VUE(U-U®), VU€U" , .pwpemerwa X B mpo-
crpanctse Emer W HA MHOTOOOPAINX PA3DHBA MOXHO 3NHCATH
Ax;=fi(xtu)at + O,(at)at, a8

AP =B (XIU*) 820+ 0, (X)X < , (¥K,
rne O;(at), G (8%) - semwumin Gosee BHCOKOTO HOpANKa wManocTH. llpa-
paBnAB nepsoe W BTOpOE nupaixenue e (1.3) w pasneans ofe 4acTH
NONYYeHBOT'O PaBeHcTBA Ha AL , MoAy¥AM )

}‘(”“)40‘(‘0 = ‘ﬂ-cﬂ’“') *}' Oq(‘:l)’%)l‘ku.g)

: Niyers 8f~=0,(8+0), rorma 8%, /at—f,(&%u); 0,00 . B npenexe

OOJYYHM CHCT 1.6).

Wmsm;g’&;;. Nyers oymecreywr toxne UE|U-U|, "€V, aro
cossnnapTea pamemcrsa (1.6). B crny wenpepusnocts f;, ¥, B oxpecT-
HOCTH MRHUMANM MOTHO HamucaTh pasedcrna (I1.9). YumHozana ofe yac-

T (1.2) na 4t , nonysww (1.8) (8% =4x) ). Doncrasam npwpame-
wite 4x; 8 (I1,7). Banapatce 8t-=0 , NOAYINM NOCASNOTATEABKOCTS, B
KOTOPO BOIBPAWEHNE HA MMHFMANH TDOMCXOANT 6 HOrpewHoCTED & (G 0¥ ot
o npn 8¢ =0, [t t koo uzeun G, G+0, a Y orpeumieno, Juaunt,
MOCTPORIIAN NOCARAONATEARHOCTS CXOMMTCA K X! M ABAMOTCA MIHNME-
arpyoall. Teopema goxaaana.

&) "llnapawemme™ WONYNLCH BOIMMKALT NpX HEROTOPNX ROMWINHAIINAX

X, Ye . lisudoxee npocrsm samsercs cayyait, vorna cuerewmy (I.I),

([.2) nmepr Ban s o :

[af,@), &mfi(x), (202,08, Fumfal@) ety otnbel 01 10)
duecsy  Ug - ocodue ynpapsewwi, locaennwe ypasdends p (I1,10)
MOTYT OHTH YROBJETBODEHH Ha nofux wycodsne-anjdepepnpyemsx xe(é), ©
8 10TOMY 8TW YDARHERHA MORHO OTODOCHTE. 1 OCTABIEE!LCA CHCTEME Xy,
OyAeT MI'DATE PONb yupimiedul, COMEHTH POapHbe X (¢) onpenessure
%2 YOROBMA ONTIMARRHOCTR "yceuenHoli™ cHCTeMN.

§2. Bamauo o mapsnrertictmcl fopre BoILYWHOrO

TODMO3E

I xavectse wojeavw oGTekailNn TPENEN HEeNTIPYIYO Mopedas [iRNTOHA,
COPAACHO KOTOPOH TANTERIAATENAN COCTABNANGH CROPOCTH MONEKYT,
HANQTARMIX HA TRJD, OLTASTCH HewaMenHol', TOria KAl HOPW LILHAR
poHarH—
prer oayisf WM}'“OE()F\) HCRAAKOL'O TeYHA. NYeTh 10 9 neeT
My Tann Wycuennfl, YKIUNSHWI, OINCHBADTIE FBACGHRA, €12 Foaum

1(7
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e §2) oo, ive-Ea?¥ w ma. 332 o
eu? sl 0EX&X,, X ~cB08,y(X,)Gy,
adX/dx=4Tgyu /jsu?, dyfdx=U, &'(OJ-OfY(-"feomh{x‘) V(,(A.I:
upech X - conporunaenne, @ - cxopocfrol Hamop (nocToAmn®),
X - acuMeea TOMKH (Hessuncimoe mepementoe, “ppemi™),

Y- op
nvuATa (fasosan ROOpUWHATH), U - HAKAOH nacaTenbHON B naHno# “
TOYRE TeAa (ynpanyexse).

L
ut )
¥ W
7 i
4 -
N\ 2 i 1 «
/ 7 ] x g N/‘
/
/ = '
A4 a ] 8
Pre. 5.1

Cocrasiin JywKiun H‘P(‘)“-‘f’y"‘/"“' , BHZEM, HTO
eca padFgy o (nfHe=o0 (puc. 5.1a), lloarowy npn PeéTgy
onTEMassHEll pesuMm - wanyasc. Halmem npexen

lim, Tyl uhu =434y

CrefoBaTeABHO, NPERYD 4Y80Th 2-T0 ypabHenws B (2.1) moxHO B3ATH
sa f; . Wrax, b wayance "
X=b5g[ vav =254y} (2.2)

SRCTpeMans COCTONT TOABKC M3 pespfma or 0 no ¥ (puc. 5.16).
fa3EyeckHf CMECA NOAYHEHNOrO PellennA: PR HAWRX NpPeRnosOXeHMsX
HardoNbIee CONMPOTARAGHRE MACT UAANTUNIA, CTOMMAA NepieHNMKYJADIO
OTORY .

¥ Hae oo ranch HepacuNOTPeHEN cayuak p{l)-«‘;’y , Koraa aa-
pucumocts H=H(W) wueer wnp, maoSpaxewnni ua pue. 5.18, # MAHR-
MyM Moxer OWTt Haliten mo npannuamy marcwryws 11, C.HoHTpsruHa
([t} ra. M),

®/ g [n! :
2] ® A, IV orHGRuROEYOA fopMe Teaa ¥
2] ) R Ma Teds, OUNALMICIU HBHMBHD-
2::’ ‘;gl;g?::t:::nsu.rLuu,.um 0 TEXHHRE VROIKOUNMD RUBTD ® ESBW
BLREVETE ANGATRENY con { 160y & TOpMOAT,
nApdicTy 0 Tl )i ONPOTHHENECHASKR | BOAAYUMAC TopMOaa,
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CO02BETCT By HUBE i'('t}H yopaunenne B=f . Badiposasd g SFuK

WHOHEN HE TOH JKCTDELANN 5
X'éig[.i‘%; dx -4:,[ Fdx=Tyy} (2.8)

AOCTHIA6T TOABKO NOROBMNN BEALUMHY OT PASPNBUOLG JUREHIA (¢.2).

1. A.ih. Bonoxui. WMONYABCHU® PUMBHMA B IHABUEX ONTAMANBN0:O
ynpasnenun. "WssecThA CHOMPCKOrO OTACASHHR AH CCCP, cepws
roxuMqockux wayk™, ® I8, mun. 3, I96E8.

Fraapa VI

CHIEUMAJ BHUE SHCTPEMANA B SANAMAX
ONTKMAABHOIO YIPABIEHKA

§1. [peasspuTeALHKE 3aMEYEHI

JlaHnas INaB8 NOCEALEHS MBNONBYUBHHONW OUAECTN BAPMULLOHHOPO
BUYNCAGHWA — OCOOLM M CHOJMBOSIMUM PEXNMEM, KOYOPUE HBIANTCA Cle-
UMAABHEMN DECTPENANAUM. HEOUXOANMOCTD W3YYOHMA COCLMBABHHX HKCT-
panacl AWETYETCH CHOAYDUMMH OCCTORTeABCTsEMM: 1.Taxwe BRCTPOME-
JN YBCTO BCYPEYBNTCH B MPUKABANHX 3aAsUaxX.llpW HEKOTOPHX IpaHEy-
HNX SHAYORMAX OHW NOYTH HEW30EXHH B BAAAYEX,KOI'A8 YPABHOHWA HO-
anuelHye, & YUPSEBACHUME BXOAWT AMHGHHO Wik TEMRALIONNEE HE o6ag-
Ager CBOACTHOM BRNYKAOCTH 1O yNPEBIGHMK. JYTC GHBEET NOYTH BCET-
A8, § N0TOMY CHNEUNEABHUE IKCTPOMANN TAR X6 YaCTH, KAk W OORYRNG .
2. Cneudanbiue aKcTpeMBiN BO MIEOLEX CAYYARX 6 YCAOKHANT (uéx
CUMTADT RO CHX NOpP), 8 YOUOWERT PeWeHN?Y, TEHK K&K MPUBOAAT K Du-
POXAGRUD BEPHOIHOHHNYX J8AUY 1 NOHUASHMD NOPAAKD NHTEPHPYEMOR
cucteun®/ . 9. AGCONDIHOrO MMHHMYMB MOXHO AOCTHTHYTD HE MUHMME-
MK, COABPHERMX CIELMGNRHUE YUBCTKA. 4. llpoHECpPERcHME Cneunaik-
MK SKCTPCMOIAMA UOEOT TPHESCTS X HEPASPERENOCTH KPDUREX J8484.

.

*/ Potiuike MOXer
KUE CROYUDIDNMX

Ry

.

HHTBGIL, SCIN YHOCTL, YTU MRAKNCIMG Y4l
ponsAal TREOYGT PREBHWR AONOAHKTONR UL



i 5. CNONWANEHNS IKCTPEMA.N MOTYT CAYAWTH CPe/CTBOM ANA noxyuenua
NPRGANEBNHUY pemennit.
) llepeie weCHENOBBHUA MO CKOABANRIM PORUMEM , TIO-BITHMOMY , OHAN
caenams Durow (1], sarew nossunwce m apyrue pacors. Marepwams
¥ AUMNOD TAOTU COAGPRET BCE HEOOXOAMMME SATOPNTMH PACYETE CNENNAN -
aY aKkeTpomanefl.
Hanomim MOCTAHORKY 3ANEYW ONTHMANBHOTD ynpesnenua. B ra.ll
N8 PACCHOTPENA Asjaua, ROTOPEH B YACTHOM CIyYse LOPMYARPYETCR
CRAAYRWIN 06PAION: HAKHTH 6CONDTHNI MAHNMIM CYRKUMOHARA

I=['7.(t.=,a)dx. (1.1)

SCAM HA DXOAMWME' B HETO fYHKUWA HANOXEHM LEIABUCHMME Anddepen-
NHAABINE ChAdN

3 j"-,‘(“’,“) ) “'l,...‘ﬂ ’ t‘“‘t‘ (1.2)

w konewnwe anauenns  x(4,),x(4) npuuainenar B0AAHNONY MHOXECTRY
d 8neck X(t) R -wepHan, HONPEPHBRAR BEKTOP-(yHKUKA JasoBux

: KOOpAMHAT; U(¢)- T -MePHEA, KYCONHO-HENPEPHBEAA, OTPAHRYGHHASH

i saRTOp-q ynkuna ynpasreunn, u€ U(¢) (o6aucrs U(f) tana Uimin(é)s
; su;(t)«q,,.(!];t - Hesapucuwoe nepewenwoe; ¥, ¢, 3spesu.llpeano-
naraeren,uto fy, §; onpeneneus w HenpepuBEM no Lx, U, Dynximn
u(t),x(t)€@ n wonounue suauvenun x(4),2(4)ER nasnmanrca
JONYCTHMHMN,€CAM OHM YXAOBNETBOPANT MEpPeyNcACHANM YCAOHNAM.

Bunw nocrpoens gynrumn ((8.11) » ra. IT)

A=Yt x(L)- Y, x(t), B=-Y-Yf, (1.3)
tne Y(¢x) - xepaxrepucTuuecken {yHkuun, # 5 [4] k ra. I gokasena
CASAFPEAS TEOPOME:

Teopemn I.I1. Ana roro urogu napa 4,%€Q napans Jysxumo-
nny I eGeoanTruM MMMMMYM, AOCTATONHO CYHNECTHOBANWE HENPEpPUBHOMN,
OCPARMYENHON CHUZY, RYCOWHO-AMYJEDEHUMPYENOR XupaKTepHCTHYECKON
jyurnmn Y(Ex) ranok, yro, na RONYOTHMUX Kpi biX .

» U . = il
D3 (62)nf 8 z)[ tinf[3de, 9 Aninh g
“dnecs wepre crepxy odosHauaer seantmms He 40c0a0THOR MMHENBAR.

Hannwiun, wr0 HEOGXOXMMOE YONOBHE CTENHOHE n. 2 160~
PeNy 1.1 NpRBOAWT K YyPAaBHEHWAN Sllnaps-.larpe

W04 JKCTpeMANR, ¥ 3
'Bg‘ﬁl +Hx =0, i=f,. e

o p;ePa, s Hepifi=fo - reumasronnen, o4
amTes #a n. I reopeuw I.1: §-£38 nan §,

s T

-~

B s

S BRI IO i e

e DT A
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HanoMHNM 8, WTO & YUAOKMX TONNaX AOAIL BUNUIHAYECH ¥

[YO"B].-[YC'B]‘: Yz, = Yal uau H=H; pi=pt. \1e2)
UAGCE UPHBEASH MulbuyM Chegeunl s [4] wc wva. 1), neooao-
AMMUX JRS ABNBHCHEE10 HOMUMaHNH. HEROTOPHS NGPBUG PeIYALTaTE N
CNEINGABHUN DKCTPEUBANM, MOJNYUSHHUS WBTOPOM B [96U-6Z rr. M an

P

AUKGHMHE H& DAAe ceMMuapo, npeictupuesu b [2].%

§¢. Ocotue 3axcTpeMaim

A) Yoaosue 1 teopenu 1.1 B cayune HelpapusHOW 0 ANGyopch
wapyeuot nosepxocty B=B(U) gaer
By, (ta,pu)=0 , p=i,.. mset, (2.1)
ARG B NOPLuENE §  MERLUONN TOALKO TO KOMNOHBMTU YU[isBACHWA, On
THMAABHUE 3HUYOURN KOTOPUX AEEUT B OYKPUTON 06NGcT! ceveuh
ng(u') upw nonnou t€[¢,¢s] . Bes orpanuuenwA COMKOLTY B Ku-
4ECTEO ‘TEXOBUX MM OYAeM CuiyuTs m  hepuix xounoueur™/,
PACCMOTPMM (JHKIMOHANBUYD uaTpuy f= Bl,u,l WM, 4TO OANU
nTo X6, ﬂ-lH“.,,l ) B U=, msz,
Onpegexcume 2,1. Husowew axcrpeMuas wa wuropsaze bt,S([E, &)
0CcOCOH#, OCAN HG ITOM WHTOPBAAN B HEROTOPOH 0TKpurol oGaacTd
cU n oxpysaxmeit axcrpouans (Z€ Uy ) paur 6 warpunu £ (i
‘) ueHpRe m
ABLERT PaHTE BOIMOXGH HE HCEN MWAMMAAR WIM HH OTACNLANX 6o
yusCTHAX. K8k MIERCTHO, BAPWOIMOMHCE MCRMCAEHWE W CONBLUWHCTBO e

CYUSCTAYDUNAX METOACE NOCTPOCHH B NPEANOROXCHRR, YTO SKC.WIBJM*"'

*®/ Uareprans 3TCH TIOBM AUKNOAUBSAMCH 11G COMMHUPAX NOA PYKOBSUA-
crooM A KyxTenko (MucTuryr kudspuorTiry, r. Hues, MoAb
962 I.; AUBOPEB, woab I96Y I.), ua cemmnapax 1.U,3ancroamua
MY, ceurrOph 1964 r.), B MOCKOUCHOM SBNEUMOHHON WHCTHTYTE
OKTAGPE 1964 r,), Ha cewmuape B.i.llerposs (WicTRTyT SBTO-
MSTHER ¥ TEAGMEXSHMENM, aUpedb-usk 1965 P.), Ha KOH|CpeHun
Moxuera yunsepcurers MW, NJAywyuou (wai I1%5 r.), na wownje-
pewunn » HATW (aweaps 1967 r.’. HA BCECONIHOM COBANEHNW 110
unTeuaruke W ratepuatuxe (Copbked, wail I967 r.) ¥ ap.

we/ (2.1) nouno Bunrs cucreuy H o Yu Gynew

Buoczo € us=0

NoAL20 4 PN a'r' B RAEBHaseM, B (2,1) o xﬁ.nec NCROARSY -
eresn 06d m® s 28,4 (98 _a i" H Lol i
RN Iy “ia “atat Bu,® “p'au,‘&p

¥/ cnn W 2oaee oA QKCTPENUNED [IQHUMBOTCH AOMYCTHRHA KpMAas,
YACBAGTBOpSNMAF oF PRARTONANT %I..?.(i.“) " XCHW'-’”i':ﬂ)B ’
8 N0) NMUMIMANBY - KENRAA, JNOHAATEAPANGAS nocsaraatind yorn-
UM UMY WA, 13

. o
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HO ABMIOTCR OCOGHMa (cv. manpauep, Teopewu 75.1, 80,1 » [7]
ra. N1). Opnoko cnyvaw, xorpa O<m |, BeTpeyomRTCHA AOBOABHO 4YSCTO,
Hunpauep, eciu yparnewns (1.2) uennnciluue, HO JUPURACHME BXOANT
mieino, Bue Golee 4acTo BCTPEYSNTCS TAK HOSHUBIEMHS CKONBIMUNO
pRANNL, KOTOPNE SRAMNTCA uACTHUM cAy4aed ocolux pemmion [2].
lipn 64m na cucreuu ypssdennit (2.1) #oBOIMOXHO ONpeAenNTs BeE Uy,

Oupegeneuue 2,2. HeaoseM NOP;AKOM OCOGGHHOCTH AKCTPEManM
uncno pem-6 (nedexr panra warpnmi F was K ).

Onpezenenue 2,8. Ecam M> I, 70 Oyaew HE3uBaTH CcOGu pexum
YHOTOKPATHLM (ABYX=TPOXKDATHHM W T.1.).

eyurunonansnan warpuun F=|H, [ meer, » vacrrocrn, gedexr
P paure, eciw HEXOTOPHE W3 ynpumAelni BXOAAT AwneliHo. Hanpmwep,
cueroma (I.1)-(1.2) nweer nwn

Fm Bi(t,2,U) + o Wy (6, 1), £204,..,1; Juf2, . Aanef, @)

B nanpueilmem wu Gypew uny-nu(;:t'dnmo‘ cicremy (2.2). Mpruew
GyAeM cuWTaTh, yT0 Ocofentocts B panre Marpumd F Kasunaerca
Tonbko X - nepmuMi ynpamieraanw o | koropue nadomen ocofun
(ldl<d, ¥ $ X ). NpeanonaraeM Tsitxe, §TO NpPAEWE VacTH ypanxeuml
(7.2) AMigepoxuMpyeMs COOTRETCTAYDESE YWCAO pal,

lye™s nocne § -ro ZufyeperRuUNPOBABNA BHpaRaH#i au/a;-a,
Jje=f,.,% nonmuu oSpazow no ¢ n 3ouews X;, P npn nowomr (2.2),
(1.4) 3 d/dt*(Hy)=0 smepsue nomsnancy off , T.e,

a5 [ % (54)]r0

Jlanee (cM. TEOPOMY 2.2 ) AOKS3BHO, WTO ANA ONTAMBIBHOCTH OCOGOMN
ARCTPOMAN® HOOGXOAWNO, 4TOOH § OMao weTHuM: §alx(xe{2,.,)

Qupepenenus 2.4, llenos wicio K(7)={9(j) nasoreu YacTihy no-
PJAKCM CHIOEHOCTH 0COCOH IXCTpeMajw OT ucoforo ynpapnenns ;.

Onpexenchue 2,5, Yucno K-?K(j) GyAeM HB2WDBOTH OOuMM No-
DAAKOM CHOXHOCTH OCOGOH 2KCTpeMBIW © F ~KpPBTHON OCOGENHOCTEN.

Onpezoserne 2,6, Eoaw K(f)=4,(={,..,2), 10 0cOGYD 3KCTpe-
M8A% HG30BCM AICTPOMBNBN C [IPOCTON 0COGEHHOCTHR.

Onpogeaghee 2.7. Ecanw oGuuit NOPANOK CIORHOCTH BHUIG MOPAAKA
ocotGenoctn (/> % ), vo rarym ocolyn aucrpo& GyReM RagH-
BATH BHCTPOUEARD ©0 CAOXKHON OCOUENHOCTHR. ‘

T

F) Facosovpiy neoGXoavsue: yeaonun on NANHOCTH 000X
DRCTPeMEIC TANG FAPARENCTR. JAR NPOCTOTH OrpAmnwmca R 1. B
SHEOMOM atax Feaopull pan crerons (2.2) suge

> - . o
A= J"-((“:z.')odj 'Pl.‘.(alg) . (eo,['_,,“n : J:‘{,...,ASRoll(zu )
IrZ,,
172 $ .
L]

Teopens 2.1. Nyers K(¢)wConst « AX4 ONTHUINBHOCTH MHOTO-
KpaTHOM OCOGOM BKCTPEMaxM €O CNOEHOD OCOORHHOCTER HEOOXOAMMO,
4106 B Kaxzoll TouKe OcOGOPD yIACTHA 28 WCKANUEHHOM, MOXCT OHTL,
ROHOUHOT'O YHCAA YLJOBNX Touex X(¢) Ouas NOAOXNTENBRA KBAAPATHY-

T e g @) ey ey, 00 @

38 . Ganvuem 2~|n( BEPMALMD (YHKIMOKANG HB FUACTHR
T, 1,2t t.] npn yeaosun X(T,)=2(%)=0 . Cornacno n. I, 2 reope-
I:tl‘-lll:!,):y“ﬂ 41-‘]‘ (bd’J" ‘ ’ d]-a)g
207~ (2Huys, 6y 62, + Hayu, O P2 )l @.4)
Ypawkenun 3 sopubuuax ot (1.2), (L.4), .04 or % =Hp;, pim-Hax;
OyAyT
0, = Hpr; daut Hovoy &y 5 Epi "H'«'-&"H-"'f"‘ ’u,",‘l.?--")

fiponudsiopenunpyen mupaxenwe (§p; ,dx; ) no ¢ w nopcranmi

B 1eco (2.5):d
e (09 00 = - S8 H, 82083 Hpa B B352.6)
Hloxanune H"""Sra‘ 0x, w3 (2.4) npu nowomn (2.6)

287e- L‘(y,,.,‘eq *Hayp Op) i~ i d‘::;’:". @)

Byjaou 0003H3Na%h Hu,- a npompumoi:umnn TpacKTOpU® ”"l
Tak xax na oxcrpewans He =0, 10 ‘

Heya, 0 + Hajpi Spi= Hey ':H-‘;"H‘ 'H-u (2.8)
lloncrasmd (2.8) » (t2‘.7) W oyures, uvo $xi(T,)=00(T,)=0:
(] 2.9)
o 20T=f Ha bt (
foxaruen doj= 8%, §3.(0)=I'§(0)=0, (=04, ., k-1,
rae J‘;j - wopue Bsphaunn. Mogcraaann ux n (2.2) v wAZEIpPEPYH
N0 WACTHM K D83, NOAYWIM A g
- o > L o BN
28]= /t‘(t) (dt" H..,)J‘;J.df (2.10)
COrNocHO TEnMY NPEANONORGHUN 0c000n YIPArJenne RiepBue
1 ]
HOABMAOCH B ;~=5€=": gﬁ'{_ . JlaiioN PRANYMEY DTODO BNPANGHMA
na UpNBAphApoLrprol TRIGKIOPHN uAPAd BCNAUNKE HI DECTPANANY.,
Pacitnajdnacy M B Teinopn

e ~ e o r e ain
o i Hy "4147- ftg ‘g;(bi Hd,' ) I3, G%i (5‘;. H«,-)Ix;*a'al;'(f":.”q)fm..(lll)
>

Vean T,T, =€ crpeunzen & nymn, o &x;,dp; , 1aw magmo w3

(2,5, npn fx(f)= IPQ“',) =0

AYRYT Uoxee TUCAAOD0 HGLESEN
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22y

YA

MEAOCTH oruocurenu‘l‘g‘C o uaw £, . lostowy ¢ yuerow roro,

YTO0 Hi BKCT[IBONEIN ;;-"Hw..o » Np pocreroano wadow EsT, Ty

vauekuM uachod B (2.J1) oyxer
r -~ I«
<
%TnHaj -3%0(%‘1' de) ) ’J,
TAG Chpabu OBPYTCH BHUYEHRH Hi DKCTPEMaNN.
Packauausasd Koodpnuuenty nps f"j ¥ (2.12) B paa Telinog

pa 10 CTeneHH E-‘[.‘t. » OEpeM TOABKO 1MEDHWM WIEH W uHYer-
pupyen npusyn o desyn wacrs (2.12) x  pas. Noayumu

o 2 ] I
k”-,--tlﬁ-‘[ﬁ"(% ]: = f?;,[ég‘n@f})up Y CAATERED
uOécrunuu (2.15) B (2.10): :
2‘]"1,“)'370{5:(%9‘11'4‘!## : ‘@0'@. 83,040, Vet 1 (221%)

Tox KK HE ONTUNGABHON TPUBKLOPMY JONKHO OMITB 28720 s TO
upn E«TL~»0 u3 (2.14) caeayer, 470 3 Kaxjof TouKe ocoGoro
yugeria HEOOXO0AMMO, NTOOu WBOApaTU4HGR Jopua (2.8) Guna nonosu-
rexbna, Teopews noKuaang,

Toopeus 2,2, leadsozuMoe YeaOBue ONTUNBIEHOCTH 0COGOM
gxerTpevann. ycrs m
et DS 2 [0 ()] 40, i1

Toras AnA ONYAMUILHOCTH oca%o“ SHOTPEMBAN HAOOXOAMMO, yrn-

fust 2 A™ /9 SXOAWIO MPW YOTHOM M o
aeﬂ( a“a"f) g SR
Udorasurenscrio. lycrs $=23-f - nanaTHo®. B sT0M CAyyse
uhTerpupyed (2.I3) no yaorad Z-f pas # BUPEKANRS NOA RHTEIPA-
now 5 (2.14) npruar nng:

1 d ner ? .
¢1) ;’I.[fﬁﬂ(gg)]“r‘w('f) Gedgdy ) jo=t g, ~
rae 6‘,,&3';'.\,0.'."0 » Bgoth pee "’ = (), wpome J"hJ';‘ . Toras
BUIMCAHI00 THPAKSHHE GYA2T TAMMM:
(1) (A4 J”‘I;,oa,,f,‘f;,), d
o MNonuran §3=8§,=0 'ran, £=x,
NOTH (-1)'0,,6';, Ky o llo yeacpnn Q¢80

(2.12) * 3

‘ W;m F3, &, mak, .
wrocu ~(-4)'Q,; €3¢ Kg<d \ HoNyUL nm'ns.yro_ AM). 4320 . h wno
NPOTHEOPIYMT ORTUMANEIC BN O00UOH HHCT) CaMIAN  AMANOTRAILS PRC-
CYEACEAS URRIAHRIG 1 B0ToRy koo fneant) @9 o Teopeds xoia-

s

13y .
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-

for YaRwiod, O;aeM -

anna™
Baweygnwe I, Sexaouenws Teopauu OYACT BMIDNHEHO, eciw
Q4 ecTs (YAKUMA X ¥ Ha ocodoll AKCTPAMENN MOXHO HANOXNTEH
, AOUONHATERBNYE CBHA3H Qu(t,x)=U . Toyna of , noasuBEaecH B
s dAm/dt™, (H.,)-O » NPW NEUETHON M BD DTOrD PHPAXAHHR WCYeS—
v Het.
[lpnuep 2,1, Halita ocoOue aKcTpeMBRR 3naAuw

) 1= Cosxdt , 4=a, o],
WaeN: Hapa—cosx, pe-Sinx, Hy=p=0, H,=-Sinx=0, x=x1,
(k=02022 ) H =-dcosx=0, o=0,
Hepanetorso Me/dd=-C08X>0 poswoxHo TONLKO Npw X =mF 5
m=!!,z:l,g.4_. Taxuw 0GPE3OM, 0COONO IKCTPEMANN X=mF (r=£f23 )
ONTINAABHE, 8 OcoOue JKCTPeMaNH .‘r-nt,(ntQt;tﬁ...)- HEONTENGIBAN .
fprugp 2.2. [= {(a,z,od,z.)dl, % = ey, 0y =2y, X(0)2X(T)=0,
H=pusy+2pp; =ty 1y =g, }54'-‘;, Pr=ee,
Hoy=pi-24=0 , Hu, =is=0,
Hay=2p2-%=0 | Huy=d¢ =0.

Ocofan aKeTpeNalh X=paol = HEOUTAMALEHG, HOO e (V#s)
NOABWAOCE MPH HEWSTHOM Awl{epeiuiporasms, Qu=={, a,«f « He No-
ryT OWTH PABHH HYJN. ; : U

SaMeyanne 2. WOXHO NMOKO2ATE, HTO AAA GONSO OGHel CHOTOMM
(2.2) cnpapeanuna:

reopeus 2.1% BUG_ONTHMANLHOCTYA OCOGON IKCTpEMa-
00 no I H ; K i .

Nyers K(()=const . Inn onTuMsabiiocTst Muorovparholl ocotol
OKCTPEMANN €O CAOKHOH 0COGCHHOCTER HEOOXORMNO, YTOOW B XaxAoM
T049Ke QCOUOTO YYACTKA 38 WCKANUGHHEM, MOXET OHTH, KONEWNOTO WNe

paccyxaeHnil ROKA3WTALCTCH, WTO
0 0COG0R YNPAINEHRE) e BOCT KR

HoM § . Opuako B oGuew cijuae
) BUNKO W3 NpiMepa 2.2.

) | s
[

R e
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ri) &, (3'2 )h. ;;,_2(.,;'5%’ ET.'(% )Im,rg,- -a%ulam, ) (2.15)
'.jtl,..., % f‘dal) oy m.
Ws TeopeMu 2.2, KUK YacTHUl cayuai, CABAyeT HEOOXOANNOG

yOJIOBHe ONTRMBABLMOCTH (6CAN HONOUNTD Su=0 ), noayuensoe » 8]
AR OXHUKPATHOIO (j,\h:( ) ocodoro pexuds, @ menno® ;

ay=-c1) & [ 43 )]> 0.

Ha mpocrou npuMepe 2.8 NOkaieM, Hro wa 0CO0UX BRCTPEMEIRX
00268 CRIEHHMM HBAAYTCH JCHCEWE TeOpclu 2,I' (no cpapHensan ¢
youossew, noaysemmay » [3]) » npusnun  wakcmsyua. B cewow pene,
Xoe f [ (g o d)dt T =Ty Zyod, 2:(G)=0, i, f=L2 Tft)=min,

H=px; 'f,d-f&,'oh,l(u(‘),,', X 4k, Pa=-py,

How-22-Un0 , Huw=-1%0, Ha®pr=0, Hi"=p,=0,

H% -2~4u=0, HY-2,-4U=0, H'=--44=0.
OTCHAG CASAYAT, YTO OCOCHH IKCTPEMANEL €CTh X, aXyell sdwl
Yexopwe Qg ={z( [8] W ONPMHIEA HEKCHUYME Huu=-1£0 sunonue-
Hu. ONHUKO KBagpovwunen (opua (2.13) Jg‘#f-ﬂ}ﬂuﬂt‘ HE noao-
EWrexsna, Jerko nokass?s, Yro Halipenien Oco08H JHCTPENMGNL HE
coouser MMHMs M. Boamuou X,=-4 . Torps Xe== atdt . Caeno-
BATCABNHO, B CXOAL YPOAKO WEJOW OKpecTnocTa xes0tecrs "ayuman"
KDMESH W WENASHAus OCOOaH AKCT)IBMSEL He NAET Aaxe cIBGOTO MUAR-
uyua,

B) PAcCHOTPHM ERE HEKOTOPHE HEOUXOAMMEE YCAOBWR ONTHMANL-
HOGTH OCOGWX BKCTPUMAACH TUNG NLEPaNGHCTD W PABOHCTH.

3 Bampyauue 8, Bean 3 Mekoropol KRAAPATMINON Jopue a.). 7‘ 7‘.
(i, J=1,...,~ ) wosiguument Q=0 , TO ARA HONORRTENBHOCTR GO
HBOOXOAUMO, 404U coovrezcPRymuma koalfwmentu Qyal(j={1,.., n).

B cauom ;e uORArasM ECO gy o ANA no’rz:q:x JEi, J#K,
puBluMt Hyan. foayasw (opuy 22;x %, 7« *Qee L~ 0O i,k - H® OyM-
ua)., HO BTi GOPUL MOXET ONTL NORUNHTEABHON PnBKO B TOM caVUAe,
enny @Que=0+ BaMouanue I NOKAABNO g o ¥

!

g y'rsl, 2ok Kl

i
¥

*/ Yuak pMamero NnepunedsTaa HPOYAE "
NEH NAHCHMUANPYEM PhHMOALTOURAR
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v e
.

A
-

’

00

o - - ' '
Corzacuo Teopewe I.I n. A nweeu: ' [
- " (‘.3)- -”1/“'“‘“‘ -”“’U““‘ J“’, |
Ha f’bo M SEMEYHMMA 8 CABAYyeT, YTO JUlsi ONTHUBILHOCTM |
060 SKCTpEMANN HOOOXOAMMO, WTOOH H.y,,,-o s 8 KBEAPATHY- |

Hag fopua H.,,,'ill‘lll, Ouna HE OTPMLATENBHA,

BanumeM Teneps 2-p BApRALKD EyHKUMOHEAS HA OcOCON sKCTpe-
¢ yverou n. I, 2 reopewd I.I ¥ ypamienul (2.2) ¥ sapragwax:

2""‘ »(H;;g. $xda "2”:;«’ “3,"“, 4'2”3“,- &““j + !

* T,T, - yuscTox 0coGOR 9KCTPEMENM) BEPHALMD

+2Hy By By + Hugu, Gy 6, 10
. i
8% = o T2 + j,f, Fuy + I:l 8; , iksd,..,n;
Mt m ; jeb,.. ¥
. Bossuew B OxpecrHoczw Hexoroporo MoMexra TE (T, Ty) (rze
do (¢) , wmsodpa-
HHYD RA puc. 6.la, W BapuauMR fu;,(f) , M300paxeHHYyD HA

(2.17)

BiCs 6.10, liyors ARMHE YHOOTKE € 7xocrarouno waaas (puc. 6.1).

%)

v

Halizeu waMereHue bapuaimi
dx,(t) wma yuacrs € , npe-
He0peran yieHaMM 0ON6E BHCO~
KOTO0 MOPAKKE MEAOCTH OTHOCH-
vensuo € . Nozaraew §x;(T-52)=0
| PaCKAGANEAR KOBOJHIMOHTN B
| npasofl wacti (2.I17) = pan
: no (¢-T), nepquHIek (2.17)

5,

el
--w-ls"
T

| -

| N

|
I
|
I
I
1
I

‘“ﬁ rlﬁf. B Bujpe ‘8. -L.:“. +ll ‘,u”
67 : f‘k : +alu‘ ‘L.;("t)‘“c +
& | { i e .
8) : 5 s A\ { Seal 0‘.,-(*-1)&’.{“(4 1) e

HeleNn MEKCHMBIBHOS OTKIO-
wenus da;{¢) o yuerou

2, (T-43)e0:
v C-fogt
1) onde; fxe ;;l Kidt= r
=L KE (pmodeIn);
4 ‘3“' = t%(;.‘.mt + f:"u’)d‘ =
‘ i
= feade K95+ &1_,!7,_ (pwo.6.1Ir);

. NOPAARA MANOCTH
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e/ Lplt-nibydt= £, 4it- t')'l' bty 4: £ (gwr.6.1x)
{lonnoe naueuenle sapuenun 6x; ¢ rounocru a0 €2 oyner
o w82y 40y 4 Fey m ‘&l‘&"“l“’; rae A% =dx,;(¢) o&x,; (6%),

Ouenuu orzensume unews (2.16). llpexze BCOr0 AAR MOAORMTENE-
I0CTH KBEAPATHINON Jopwu mox wHrerpazow B (2.I6) meoGxommmo,
9700u H..,. =0 , 78k Kak orcyrcTeyer uzenm ¢ daf . Nyces sro

/tnox,/w wnoaneuo. Ouenww ocraasune uiens » (2.16) wa (L~ ‘/:
+72)

a)/ /{,.,.l:t.lx.dt- H:,:.(IL LK}KJE'

/‘ Hay s Ottt = 2Hxyi 41| K L €7 (2.18)
p !
! [, O St = Hoy |/ L

Buuncaud cneayomuil Hapdones cloxuul nHTeTpaA:

Ttz Ta8f Tty
s ZHacofsfodt= /. 2o S Bt + [, PH 0, Byt
t ' g T+ % - ) Y
’J t- 52“";‘1 dxi 63 ‘“ "" [ - %2 Hx, it 'I”K«ﬂt* / t-c4 %Hzp]dl}&; dt,

BuuMchme kamguk #3 noaywennux mnrerpazos. |=0 xax warerpax or
nponasesemun vernoR Jelj(#) n mewazmon @yumuu i (¢) no cmuwer-
nmas pouoxyﬂq

[’ e ()t = 28, Je (2 [ Vixdy dt)=

zu,.,l, 2[ Lu nﬁu,ge'z(%,‘)a + / a-q( $4 K E)(K))dt] =

_zu,,,..,L 2(-L£ KK €) = H"‘L 5 |,K K&
/ H.z‘.‘; A.'l'. [‘Jdt .ZHI' dlf 5, :*'d‘ =
¥ R

2 ,l(l oy b ,dn)(’%x,‘ .

Coer WrHoR o
=4Haioy [ Oy 6t + 2Hu; [

dugnean koxauk wa avnx WHTerpanos '
i
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-

lww (Gl i )K= A

byt o [ (i BRI % BRI ) 248 +
&(Li““)w‘ ‘f‘-l{t&‘ri- }.;. Kark &" *‘I I(x"alf‘.l( k 6!
uoxcnunn ux B W, nomywmu
] "[ 2“x.q 8%, 8yt m-2 Ha,o Fp e K K62 sy Fy o K™ Haia £
Hnn. lueerpu T) pase
) f 2 Rt~ K- 2Hc i £ e

=2Hz; -ufu,L,/?f" + Huu o K KGEX

‘NoacTasafA HalAeHHWe WHZEIPAIM 8), 6). ), r) B (2.1v), nonyum

KBAPATHNHYD (OPMY
A= (@ KoKj +28ipKiLip~Hugu on L JE*
Visd, L pY=i..,m, (2.19)
a, KK 4‘2‘4,&'1.’ - Ha’«,L’L, 2

TraAS

e Qy=- HZ(Zp Lil f:, "2"‘&'1‘(,:‘;.}:0 + ”x‘q l‘.' -H"“i f“y b
‘J}- qu'}i’- Hx,u,‘ll 3 i,p-LZ,..., n.

Orcona ® cuny d720 w npomssoasxocrs K,L cnenyes
eopeus 2,8. Nycrs K(¢)=const . Man onrwuarsuocTs 00060H
BKCTPEMAZ# HEOOXOUMO, WTOOH MOYTH BCHARY Ouia RONOXMTONBHA
KsaapaTiHan opuas (2.19).

b gcnm By= 0 , 70 Mo 3aMe-
wanup 8 BCE q,-‘ = . Barow
0Uy46E MOXHO MPHMEHHTH RAPHBLIK
Gonse croxuo#f crpyxrypu (puc.
6.2) it r.2. Myers see Hy =0
gro Gynee, ecaw, HanpuMep,
cuoreNs (2.2) wueeT B

:il.&(tnzlu)‘djm(t,u)) (;f.;q_)
CimGd,., 0 et AN
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L, _w.'f. W_“. S

Torna, NOPTOPAA BCE DACCYRACHMA, HOTPYAHO NOKA3ATH, YTO0
u ofmew caysee ocodoRt alctpelw K ~I'0 NOPRAAKE CROXHOCTA
(c=const ) goafdunnentu ;i) lg B (2.19) umep? BHA:
e ]

. T

oo P O £l By Hon .. u,

o ,p%a b, mede -,...,n - oyuwa J,i.{,,,gl,_l
RBeam K HeM w3BecTHO, TO NOCAEAOBATONBHO BHUMCAAEM Qjy

npe & = 0,1,24.., NOKE HE noRywnd @y #0. .
Ksanparauuan Gopwa (2,19) Coase ypoGEa ANA NOABIOBAHEA,

nen (2.15), W00 ORa cpeay xser Bupaxenne xosduumenron dopuu

yepes NADAMETPH CHOTOMM.

I') Teopeua 2.4. o

RCT e nycu K(i)=const . Lu onruanuocu
0coGoll aKcTPEMENH ucoﬁxonm nm}oxueuuo pasercrs®

S0 e )0 S0 b e o

P04, k-4 m=04,..., 26-4; u-l, WX pad . mitd.. 0(4j)-1,

Sxech nocaezEEe Bupsxenus Awdepemumpyores Ao HOABACHHA B

6) Uncao m - HEuSTHOS, m=2t-f<2Kk. B 3%0M cRyuse WHTEIPH-
pyed (2.I3) no wacrsw Z-{ D&S B BuPAERGNME NOX WHTETPANOM B
(2.14) npruer Bua:

&, [ )] oy 0= 0,0y 0y, s jivmt,x, @22)

e ‘.J“.,n".o NMiycrs Bce ‘L-O , KEpoMe f}. 3, . Toras

(2.22 nunercn.aa';,f;,m,,i", F;, 5 noumn Fy, = 5'".0 =
2.0, 0} =&y - nocromsnol, Oyaew miers @ F3, k, » xan aJz0
_9e00X0AMMO, 9TOON @, =( . AHANOrWYHO MOEHO NOK&3ETH, UTO BCO
OCTENBHHE d,.-ﬂ . Jorpopran rpynna PaBeHCT® OYEERMAME, OO
370 8ceh B-a rpynna, AuddepennupyeMsn He 0coO0Of aRCTpeMBAM no
t zo nossnenwa » meft o , Teopews AOKE&3ana,

SawerwM, 970 Bce Bwpexenua (2.21) me cogepmer < , Jusm
nepEkx ABYX IPYNN 870 cAeAyer we Tpersel rpynmd, wdo TperHA
rpynna npexcTaEAAeT coGoM KosddWnueHTH NP o B BHDAKSHHAX
nepssx ABYX I'Pynu, 8 WeTBEpTAA IPyNNs — B CHAY CBHOOIO NMOCTPOSHMA.
lloxexeu, uro pasencrsa I-# u 4~ rpynn (2.2I) cymeceserts.

mux of . CUNTBOEZCA, §TO BTO MPOMIOHAST MpH 9(!,/) - anddepen- Npuuep 2.4, Holizw MuimuyM B sapave
URPOBEHKER, - =/ ($x1+4U2+ U 4t x=d, - =
Hoxe3azenscypo. TeX KoK N0 NPEANOAOKERMD 50O ﬁ [5;..( ﬂ)]-ﬂ, P“““Z 1 5 )d 3 ’;"t{V , x(0)=x(1)=0,

worne m<Zx , TO W3 3awedsims 3, TeopeMu 2.8 W (2.15) caenyer
I-n rpynna pasencts (2.21). Bropas rpynna OueBMARE, 6CNM ACMOM-
#wrs, uTo HA 0coGoN axcrpewamw Hu)=0.

Jloxaxe™ Teneps S-p Ipynny papeHcTs. BEpeMpyA ([ynruuonax,
(3K MH 270 ASNANH NPW ROKABATENBCTRS TEOPEMU 2.2, NOAFYMM (2.9)
FaccwoTpuN aB8 cryvan:

a) Uncao m - uersoe, m=22<2x , Toras mno BANNCATH
(2.14), B xoTOpOM ka2 'u Ho sBmMay oTcyTcTEMR ‘B aToll dopue une-
HOB © fh nonyyaeTcH, W10 and AJ)D HEOOXOAWME, TT00H

i[85 0.

¥

-

H=pu-fat-fur-us , pex oHysll-4 =0, Huy=-1<0,
Hu=p-u=0, H.-a‘uco H =a-li=0, gag s{>0

97 yPADHGHMAM YAOBNGTBOPAST OKCTPOMANS XwKe=d=pwl , HA KOTO-
poft Bce HeoOxoxuNse ycxosus varnomsess w J=0 . Oznaxo Hiv=d
neooxonuMoe- yonosue (2.21): Huy=0 ne sunozueno. U, reflorsurens:

| HO, BCAM WNTODBSA MHTOTPMPOBBHNA DAasjonNTh: ks 2 uscred w noxa-

raTh )
l N XOrZa y9acTOX WeTHuM,
o ;

= - » TOTAG yuscToK HOYOTHHN,
g U=-ol y TO 1 2 ' A
bim = [ (laN*-N)dt - 4N

#cpoctod N infl =< oe.
0003HAYMY HEIABNCHMHE OTHOCHTENBHO X R p paporcrra (2.21)

{ unpes Ms=0 (f=12,..1<2n). (2.23)
+ ° =

A d ) ; Teopeua 2,5. 0 NOpPHARe IHPORZEHWA 0COC0H IRCTPE . Ecan
4 Updunro, 920 7 (35) # i warpaun [9M, /52, B, 2 ={x,p} wmcer paur t<2n , 10 K8 0cOGON

£ | ; J ' ) IPL

s | sxerpeNanw cnpasexarsy T pavencrs (2.23)unopapok papaanuoktiof
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suABYA NOHMXABTCH HE MeHeo, woM Ha T GAUEML.

loxasarenscrpo. TaK KeK AKOCKEH CHCTOMU Ms=0 orrocurensro
UepeMeHHUX X,p WMeer paMr € , ro T {ymxuud x(¢),p(€) woryr
ouTH Hafifesu 063 wuzerpayul, a T cCoOTBETCTBYNUMX AMD(EpeHUMANE-
MHx ypumiueHnil BapuanuoHHON 3apaui MOryT GHTHE HA OCOCOM BKCTpEMa-
4 orOpowens. TeopeMa JAUKa3aRa,

Boaw x0 €>2n , 70 CHCTEM& NEpPEONpPOASNOHE W RGHE&RA OCOO&H

SHCTpEMaNns HBBOZ'1OXHE. \

~

: I= 11{41}4‘1{31'31‘0']dt, é['dl.‘*l:d!, “.“ ‘, loly| &1,
&,(0)=2,(0) = x,(T)=2,(T)=0; T>0.

Peuwenwe 5 3
' H‘WM —‘l’“ 0“;"‘(x‘62“!) ]’

Prof s (X% +l) | P2y +ey(X0Xe1)

H‘.:A -0, ?,,' =, 4*(&, i&,l‘) :0,

Huge - fecs 240 0, Hoy= -3 @43 44) 0
Cornacho (2.21) Wueew cicToMy X, «%; +{=0, 2,0, x;=0 . 91a
cHCTUMA HecosMecTHa, [lOBTONY ABYXKDPATHER 0CO08A 5KCTPOMEIE
8KeCh HEBOBMOXHE.

1) Pacoworphu ycnosun pxoza na ocolyd BKCTpeMank. lyces
cncreua wueer mun (2.2'), j=f w £ - wowenr mxopa. lcramomiu
snak H, » wowenr ¢y <ty , lipepnonoxum, wro pasasocrs fy-by=-¢
wina. Pusnomau M= H, » pan Telnopa no ( €y-¥ ):

M(‘.\) 'Mﬂa) ¢ %L&r 4+ %:g Lb(!"}-jt"d" Tt %L,“%’!JX-‘(Z.Z“

fiycrs sneprue &  mogsuuack B (2.24) upn R=2r o MeHnn No- |
craun b5 ¢4y, nonyume ;

P L/ FRLL
MO~ Gl G sy, O
TA® ) ]
&M _dmh,
v qo |, T *‘g[a(f,a,)’)-&dB(t,a,p)]lb (2.26)

Ws n, 2 veopenn T.X (unumpH ) BUTERHOT: ANA BXOAA HOOGXOAM-r,

N0, urcon Seedmay  npn >0 oedmin npn <0, Tag rak
clmin € olmax 4 10
[a +dn.r8l‘ >0, [Qi dl.‘-’&é]%<o,

&L ()] >0 . ot

urKyRS
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CpaBsreas ¢ HEOOXOMWWEM YCAOBAGM ontuMaxmsocTn (2.3), Ko-
TOpPo® AAR J = 1 mpuEMMaer BuA

-¢0* & [ (@) >0,

, D8MOYAGM, WTO BTW AB8 YCIOBHA NOTYT GdThH COBMECTHH TOJIBKO KOTAS

+ X - HoveTHnO, EcnM me X - yernwe, To0 (2.27), (2.28) npormuopeusr
Apyr APYTY ® BXOA (W CXOA) C HeNpepHEHHM F(l) WM C ONpeAeleHHHM

i @(¢) mevoswomen. ' '

' Onpegenexns 2.8. Bxox (i cxom), koras sneuesma «(¢) cnesa
nps pxone (# cmpama npn CXOR@) ONPeNeNeHH ¥ HENpEepHBEN, HA30-
BeM DeryAqpHEM BXONON (cx0ZoM) ¢ 0cOGOR axcTpewsaM.

M paccuorpens cuereMy (2.2') n cayvall opHoroe ocoforo ynpse
neEnA, OAHAKO OYEBMAHO, YTO ANs GOXEe OOUErC CHyuaA CHCTEMH
(2:2). €CAM TOABKO BXOA HO NPOMCXOANT ORHOBPEMEHHO 1O HECKOABKUM
0cOOHM YNPaBAEHMAN, NPHBEAENNOC PAHES yTBepRAEHME GYAEeT CRpapen-
aupo. B camew nene, puxcupyn sce 4(¢) , d(¢) , xpows &j(¥), wu
BUNONHMM ycnOBHA M, J ¥, CAGZOBSTEREHO, OyAYyT cupspepanss (2.27),
8 TaKxe BWBOJ, 4TO peryaspaull BXOX ¢ HENPePNBHEM p(é BOBNOKEN
TORBKO NP HOUETHON X .

Teopewa 2,6, ¥CNOEHS POryARPHOTO BX0AS Ha Ccolyp_sxCTpE-
uank, fycrs A(¢) newernoe. Perynapault BXOR B CcoGull pexuw ongu-
NGNeH TOXBKO B TOM CNY4YRe, GCXK.B MOMeHT Bxoma (fy~0 ) Bunonus-
Hy paseucrss (2.21). fipn aron pce pilt) ocrdvron HonpepuBHuMN.

Joxasarenscrpo. Tax. xex no yeaonmm a:uxmm'.x(t') nenpepu sy
70 n3 yraosux ycaosufl (I.5) caspyer, 470 ANf ORTHMBIBHOCTE OCO-
dokt sxcrﬁonenu 2 peliorie yraopol TOuKM HEOGXOAMMO, YTOOu ,D'- P‘J
H'=H"*. Nocronsxy ma onzuMansnol ccooll DKCTPEMANN CHPOREANABN
roxnecera (2.21), T0 B cwny nenpepumnoczn {, 2(¢), pl¥) nonyusem,
uro pupaxesun (2.21) papnu uyam o npw -0 . Teopewa jpowasana.

Cxog c 0COOTO PexuMa RNPOKUONACT, €can HANAOTCA TAXOS CKOXE
yroxuo wenoe € >0 , uro npn (=t +€ ( £, - wouenr cxona) Gyay?

«  sunosnens xepazeictss: Hy>0 , xorfa dedesss » # Hu<O, wor-

* pe d<eloeof . B aTOM cayuae no yCAOBHD :Jqpll TPEEKTOPNA He OyAsT
cHOBA 0T6poNeHa Ha OcoOni pexun. Cnywall, KOrpa ® OKpecTHOCTM
_,0co00ft sKcTpewaxn neMcTmiTexso crporos mepasencrso Hu$l

OyAeM MBIHEATH I'SPAHTUPOBBHHHN CXOZOM.
Teopema 2,7. YclopWe PEryIApHOrO cxopa. MNycrs {-l oK = Bo-

4eTHOE, & 0CO6AR sKcrpewans B roure cxoma Ev€(¢,tf,) menpepun-

Ha w pwldepenumpyena 2k gad. And IrIpoHTHPOBGHHONO CXOA8 C QCO-

Goll axcrpenanu npn. “"k HEOOXO0AUMO ¥ JIOCTATOYHO, WTOOH B TOU-
143
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>0
&

el ﬁ[fz"-( 3‘“)] (2.28)

lokasereancepo. [800X0AMMOCTE. llyces cxox Boswoxen. Torxa
JYyRSCTBYET TAKO® CKONB YIOAHO Manoe €>0 , uro B wowenr &+E€

aph A>des Hu>0  u mpn ccolmd Hu<0 , Npu €=ty  nopcra-
B Hy sennumss XY P KK Qynxumm £ ¥ McChBAYeM NPHPAWBHNE
/'7{-‘ 5 wowens t=t,+€  npu orwioHemns o OF oless . PaBAOEHY
Hy ® paa Telacpe (2.24). Tax ®ak no yexomin o
K0 uneHs pAAa MeuMEas ¢ Me2x , TO npupaueHue =M npw orrio-
HOHEM o OF oleesf  28BACHT LEAMKOM 02 SIEHS ﬁ"i(ﬂ) B (2.24).

Ho o ® cumy (2.2) B 9307 uxes MOXeT BOMTH TOABKO amieliso. Mo~
cxonsky Hy>0 npn e>eved w Hu<O npu ol<dacd. W 2XCTPEMENS AM(-
pepesydpyeus 2X pas, T0 JONXHO OHTH (2.28').

llocgazoysocyk. Myors (2.28"') zeficreurensno. TaKk KaxdBXOJH?
i a.ﬁ(ﬁ) THHBHEO 1 G(oleeed)=0, TO npH olweloced G >0,

4 npa ed<elued, G<0 . uenosaren?o 0XHO HallTw TeXOe jocTa-

royno wanoe & , NP KOTOpPOM Hai= {¢?* Oyaer Goasme O

»
wJy
pH ol > eleesd  NeHBZe O npt ol€cloesd , 860 G>0 B nepmow
cAy4ae M G<0 - B0 Bropod, Texiu 06PE3OM, BOSMOXHOCTH DXOAG
oGecneyssa, Toopeus AOKA3BHA.

E) PaccuMoTpMM yCROMIS BXORS Ha 0COGYD BKCTPEMANE C NOPANKOM
OCOOBHHOCTH AB&, KOTAE CHMOTOME (2.2') wueer =un

1.{?;,(.)‘ G, G =1i)+ GU, 2y k0ol , Wkl (2.29)

Onpeaenesue 2,9, Hasoseu BXOL HB 0COCYD SKCTPSMENS QCUNIIN-
EYDEAM BXOZOM, OCHH NpM MPROAMXKEHME K QCOOON SKCIPEMBNM HMCNO
DOPORANNYOHAN HOOIPAHHYOHHO poapacraer™ ,

[pumep: ‘BXOA HE BKerpeMars X = 0 o ynpawseruscd ll-sf.nsin.‘
npn X~ 0 Oyzer OCHUNAHDYDWMN . .

Teopeus 2,8, MyoTs cozeus ¢ ORuAM ynpasnenweM (7= i)
OnNKCHBAGTOA ypaBHoMMANE (2.29) M COREPEAT ONTHMANBHYD ocoyn
SEQTDEMAND C NOPAAKOM CIOXHOCTR ABa,. .

TOrAR B ZOCTATOYHO Manol oxpecTnocTH OcodON axcTpeMaiw onve-

*/ -
©3YABTLTE JHAUEHNE u (‘ CAGHA PR BXOAS CTHHOBWTOH
LR TP ) PIEOR i
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CONSPEMT TONB- '

‘

n ' MENBHMH BXOR .9 3Ty 3IXCTPOMGIAR Ojh-
ocumaanpyousn (prc. 6.5) ¥ Auumek ue,
HIDYOHHA CTAHOT KPHBAA BHAL

x.4k‘x,4k’,k.|:.|-0. (.30
k¢, Ky - NOCTORHHuE

. doxasureabcrso, lIpMueNM MOMENT bx |
na ¢ 88 uyxs OrcyeTa. B AOCTATONRU u.
_— BOR OKPOOTHOCTHM 0COCOM BHKCTPEMEAM . ./
’ MO B NOPBON NPUCAMXSHMM BANMCHTL:
Pl {1y B« Gl - £
luigg, (@.51)

-

Puo. 6.8 ‘i‘-‘.h‘f Joc, + Cout,

Sy b, e, o8y 0x 04,

TAe al - gymcmn ¢, 0& — orxnomenwe x; ot ocodod aKcTpeNa-

au. Pasxoxuu xosfuuments 4,8 3 pax Tednope, N0 croneHsM

€(f,0) 1 OrpeHENVMNCR TOXBKO NOPBHM YNOHOM STOr0 pana. Torza
B AOCTATOUHO MBNOM OKPECTHOOTHM MOMBHTA BXOAE C TOYHOCTHD

RO BOANYEH CONBE BMCOKOIO MOPARKE MEROCTM MOXHO CYMT&TE NOCTO-
AHEHME .

BeezeM » (2.BI) HOBUE MEPENEHHN® NyTeM HBOCOOOrO NPBOCpE-

30BAHNAS
J'y,n"f-(‘-'ﬁ,)h‘ s “V(‘&r(‘i/q)hg. (2.82)
T(zugla )znpamno GyAeT BXOAHTH TOABKO B MOCASRHSE ypaskeuwe
l'y. '1[h ’“’"ﬂu Iy &‘ + a“ ".‘ )d‘, -
8de = by O +bua by, Bye by Tyo b By e

¥ 0coCof BKCTPOMAIN C NOPAAXOM CNOXHOCTH ABE Q=0 . Bro-

an B (2.88) HOBYD nepemennyn '
=Pyt Qanfbn) 0yt  (.o0)

(2.33)

NpRjeN K CICQO‘O:

J‘l.-“a.lwf , = buly s by iy,
fd,= 4y f“#‘” fz,rqu. ) | (2.55%)

llpuven we (2.82), (2.84) ozepyer, 920 WHHMMYM B HOEO cMCTEM:
OYACT COOTBETCTBOBATE MUHMMYNY B CTApOH CHCTEME M BCASACTRUE
ONTHMBABHOCTH o?:ool akcTpeNann Q>0

Tax xax d1(0)=8%,(0) = §2,(0)=0 | 1o 00,(0)= 8y (0)= 0000

W HA ROCTATOYHO ManoM yuscrxe &{€,0) . seamumna Y, , sk maawn
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w3 (2.85), Oyaer Gozee BHCOKOPO MOPAAKE MLAOCTH OTHOCHTONENO
€ , vewm &x; . Amanormymo - BOAWYMRE CONee BHCOROTO fMo-
pAAKa ManocTh no cpaseenwn ¢ & . Moarouy, mpemedperas wneHOM
8x 8y, vo 2-u ypaswemun u wneneuw by i+ &, 2, 5 B-v ypamsemmn
(2.85), Oyzew wuers

‘!,'!d.['fﬁ', ly,-l,,l.z,, N,-d,ll. (2.86)

OGoanavan l),- ,Q .%. NOAYYHM OKOHUYBTSABHO:

Jlf}d,lkdl, Tfi=dy,, “&-‘u, ay>0, |ul€{. (2.87)

Cuorema (2.87) paocuarpusanacs ® [4] (Gesorsochrensuo
0cOONM BRCTPEMBARM W BXORY He Hmx). Taw NOKESaNO, WTO MPR ABk-
XeHHW W3 ADCOIC HAYBZBHOrO NMOAOXEHMA K TI'DAHNYHHM 'YCNOEWAM
Jy,(ﬂ)-d"(a)-ﬂ ONTHMARBHOE YNDURAEHNME ABAAGTCA OCHWANRDYDRAM B
anmun ngpexawsenun uueer ux: &y, +Aady, | Fikd, rne hw0,5446.
BoSBpamAsch X cTApuM NepeMenHuM, moayuwmu (2,80). Teopews xbxa-
BAHA,

ARsZOTMuHAR TeopeMa AeficTRETEABHS NPH CXOne. .-BENETHM, WTO
P DEryNDAHOM OAyYS88 MOMEH?T CXOA8 Mopdupaetca TaX, UTOOMW yAOB-
N8TBOPHTS 38ZAHHNM TPAHNUHEM JCNOBMAM HA MPEBOM XOHUS.

X) Zlns BuvMcAGHMA OCOGOTO ynpasiesms o My MNeeM ypaBHe-
A¥g, coxepxanie o,

(W)=, cn-to iﬁ,lﬁ(ﬂ)}}-ﬂ (2.38)
- Stml % mebd,.. 2n1,

Yucno arx ypapusasf panuO ¥ (£+4)2x + THCAO HOBERHCHMEX
A3 HAX MOXeT ORasarsos Oonsme X . Toras jpasmes ocofan axcrpe-
WENE HEPOIMONHE. ) .

o O BuypCAGHRY 0COCOTrO YNpapROHHE. i
fiyers x(/)-m'n ', Onpemennrens nepsoll rpynnu ypassemad (2.88

l&.[dx"»(ﬂ)]l*ﬂ (9=, %) we T, 5,40, (2.89)

Cise=0 ecTH ZMO TORAGCTRO, AMCD CAGROTEWE jpanHennil

’:';' (“)-0 (/-!JJ %), i (2.40)

Toraa w2 cucreMy (2.40) moxmo Ealtrm 000006 ynpanienxe, M
ocan olmin&ol <elmar , 70 nEERER OCOO8R aKcTpgueA3 npn HEKOTO~
PHX IPEHMYHNX YJCAOBHAX CYNECTBYOT.

JorasazeascTeo. [lOCKOABKY ONpezeaNTens (2.89) cucress
(2.40) ormocwrensHo mepewenHyx ©j He DAEOH HYAD, TO aTH mene-

146

¢ *YOOAMTECA HONOCPOACTBAHHOM llpOBOiKOI.

MOHHYO WOTyT OuTh HAUeHu ua (2,40). BcaM OHh YROBASTHOPRRT OTpA-
ENYOHNAM W AAMHE OTPEsKs %tC#0 , TO yTBEPARGHME TEOPENM
ovesuaNo, Teopewa AOKEBENE,.

OgzneTnM, YT0 RAR cucreMu ypashesud (2.20), KaK HeTPYAHO

G 4 1)

=0,

', 4a novouy Y MHOrOKpPATHOM BKCTPOM&NW ¢ NpPOCTON OCOGEHHOCTSD B

870M oAyvae HeT "ZMwWEEX" ypamueuwd.

OzwordM 25XNe, WTO, KAK NOKESEHO B §6, CHOABIAWAE POXMNL
ABIADICA WACTHHM CAYyvaeM ocolux sxorpeMessf, & MOTOMy Bee pe-
BYABTHTH N0 0COOWM BHCTPEMAAAM GETONETHUECKH DACNPOCTPEHADTCA
W HA CKONBBAMMR pomMN,

. [loeMop 2.6. (Ha msyxpaTHud 0cOOHW pexu ). Hallri MuuMMyw B

sazave
[=[ §Cad o o)t dpn 4 R, §o -ty [l Iifed, (241
2(0) =&y, 0, (0)=2, x,(P)=2, X,W)=2,,  (2.42)

Npganonareesca, 9T0 Xy, Xy, Tja,Xge  N0CTATONHO OIWSKE X O,
8 | AOCTATONHO BOAMKO.
B COOTBOTOTEAE C AQHHHM NAPATPagOM MMesM:

H “j(ﬂotﬂ. )+ Aluedu,) « plU-u,),  (2.48)

A-}("l“l) ) A’i(“l'lal); (2.4%)
Hy=p+a=0, H,=2p-p=0, (2.45)
Hy =, 42,20, Hy=3%-2,=0, (2.46) '
1-7.,-2«.441,-0. H =2u,+fu,=0. (2.47)
Orcoga caepyer, 4T0 soanonu’ AB¢ 0COOM. IHCTPEMEAR C NpOCTON

OCOGBHHOCTRN: Xy=-X, W ®,« 3%, » OfEe c AsykpaTHON: Tiexy= 0.

y B nocacaues cayuae M, =l,e0. HOTPYAHO MPOREPRTE, YT0 HEOOXORK-
NOB ycAOBMEe ONTHMEABHOCTW (2.8) BunOMHeHO. B cawmoM xene, npose-
’pan KRBApaTrYHYD dopuy (2,8) npr nowoma KpuTepHs CunbpecTpa WS

““(2.47) na nByrpatHOW ocoGol sxcTpoMans, nonyuaew

A= 5%':!2»0 , 220, >0
A 9T0 POBOPUT O IOAOXMTEABHOCTH KBEAPETULNOR dopuu,

Teupous 2.4. Tauxe BUNONHGHH. BXOAAWME B Hes BuPHEEERMA
(2.86), (2.47) pavnu Hyam, a ocraibHye 0OpaTHAMCH B TOEALCEBE.
Aorko npoBepNTE, YTO BHNOAHAKTCH W BCE OCTANBANE yCAONAH, WSNO-

7
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wiwe ® §2. B 4acrHocTH, papescrss (2.46) npeacramaspr, cotoft
LM RMR RYOAa@ B 0cOOYD dKCTpPEuANS.
T,

Up-t, 4ot
Puc. 6.4

CHHTEA NMpW BXOA® NOKAABH HA PHC. 6.4a, 8 np'n CX0R8 - Ha
Jhice BJ40, lauxeRMe B OOREM cayuse HAOT BHAYANS MO IpaHKLe
nfinny ynparneHult, soreM no ocoGoll axcTpeMan® ¢ NOPAAKON OCOGGH-
wietn eaninne (ORMO yNpARNGHMe rpanuusoe), & sereM (B mavane
KONPIMAAT ) MO BKCTPEMAAR C NOPAAKOM OCOGCHMOCTH Ama. ONTANBIE-
400 JHAYGHME OGOMX YNpaBASHMM NPW STOM JEZWUT BHYTPR OCA&CTH
“wapeHuA. IpW cxope - kapruea odparaan (pro. 6.40).

§3. Mero 30 TpeN

B ar0oM neparpale WenaraercA BTOPOf MOTOA 8HAAMBA OCOOHX
JKoTpeMsnel B 3aA8YEX ONTHNAABHOTO YNpPABNEHAs -~ METOR npeodpa-
a08aHMi, WIM METOA BSEMOHH NEpeMeHHuX, [IpHMeHeHMe 3TOro WeToAa
OPPANKYEHO Wa-38 HOOOXOARMOCTH -HAXOAWTH NEPBNE MHTOrpPaiy CHC-
TeMy ypapReHMN B YACTHMX NMPOR3BOAMNX. OAHEKO B 76X CAyYaRX,
{OrAe OH ODHMCHEM, OH Y8CTO MOBBOJAST NONYYWTH JoNee MONHYD
MHOPMANAD O CASOMANBHNX BKCTPOKBIAX. '

B naunoM naparpm MOTOAOM Npeolpasobannil AOKE3HBHOTCH,
47O npu cpapHenus (NP NPOYMX PEBHHX YCHOBHAX) MUEWMENEM ¢ oaw
HAKONAMM TIOPAAKAMW OCOGCHHOCTH BOCONDTHAR MWHAMAJNSB HAXOAWICA
cponn WWiMMANeH, AMEDWMX HEMBHCEMH MOPANOK OcoGeHHOCTH (zEOpe-
¥a 8,2), a & cayuae T« W ONMRBKOBOIO {I0pAAKE OCOOMMHOCTR -
CpeAn MMHEMATEH, WMeREAX HAWBHCEMM NOPRAOX cNOxHOCTH (Te0peMa
3.8). Kpowe TOro, PECCMOTpEHN YJCNOBHA BXONG, ABHEOHMA ¥ CXOA8
ocobo#t sKcTpewsnn B NpeodpasopauHof 3szaue.

A) DocTanopks 3ejaun, Mezox pewemns. MyoTs ua orpeas
[l.,t.] saaana cMcreMa ypaswewud (2.2). Bupamenus "P;,- NOXHO
PACCMATPHBATE-KSK MPOCKUNA BOXTOPA ?J B8 KOODRRHGTHHE OCH Xi.
llxeﬂlzﬂoxu COCTONT B TAKOM ﬂpGOOp(lBOBH!‘MM CACTeMN xoopnmm'r,

8 -

42008 & BEKTOPOB q OuERM MepaNeAhNs 3 ROBMM OH3ACHWM BER-
topau (npeAmo;sraeTCA, YTO BEKTOPE AMHENHOHOBABHOAME W
Sen ). Torza, OUGBMAHO, 'i CNpOERTUPYDTCA TOABKO HA BTH f
§8SMCHHX BOKTOPOE M cMoTens (2,2) mpwey mAA:

e Emfena) =040 5 Dencs, G.1)

; Z..,.f,,,(u,u}_.gj{e,n,u).(‘-; Jedy,s ne/ — He oyuua.
EcIn zeneps NOCTABAT: BEPHAUMOHHYD 3389y AAR CHOTOMM
(3.2), 70, COCTERIAR IaMKILTOHRAH , Toayum

H-H’..‘H‘lh,“ H."Plll,ul'Pu ; (noj -me cywua) (3.2)
fcenenyen aasiciMocts SuP R« Korae py, %0, 9,40,
ynpasaeHxe olj paBHO OAHOMY W3 CBOMX rpesnqEux axaverull, Eonn
Z6 OnTMMANBHOE o NeRAT B orEpHTOR O0NBCTH, TO HACTAAA NPOMI-
popuas no efj Ha ocogod axcTpeNAIM H.,-A.,,,-o (no J - ne
cjuua). OTCOA@ CHOAYET, NTO ando p,,,-.a . an6o 9j = . Kor-

Aa 9,:0 , woxny f,3 4 wdeerca HCROTOPAR JONORMNTENABHAR
2aBACAMOCTH H CHCTEMB MHBOPWAHTHA OTHOCWTBZBHO ol; o 8ror cay-
usll My paccuaTpMBATH HO OyIeM.

Cnysall, XOTA8 Py, ™7 gjgo » PaBMOCIIOH ycROBED, 4T0
COOTRETCTEYNNES YPABHOHME C HOMESPOM 94/ . 8 (2.2) oTcyTcTEyeT,
s gMecTe ¢ HWM WCYe3NeT W Ocoloe ynpamionne ofj , B ocrormefica
cicreMe £;,;  CTOHOBWRCA YUDERIGIHEM. Lol

Niyces X = wmcA0 OcOOuX ynpasnesnfl, ONTHMANBEHS BHAUSHRA
ROTOPHX NEEBT B ouplﬂol’oonacn. Ecan varpung

' #H \
—— [ £F e
iaz'v_a'”' ( t ’ l’, (903)
wMeeT pENT % , TO K8K HETPYAHO MPORSPHTS, 0co6as BRCTPEMBNE

#MeeT JDOCTYD OCOCOHHOCTS.
Ocodue DRCTpeManM, y KOTOPHX CNEEREAnTeNE z

J'H
i 234
' COOTBETCTBYNT IKCTPENBARN CO CHOXHON OCOGEHHOCTBR.

CncTeny nopEux ) ypasHernit (3.1), ecnt OEA CORGPEUT Ju-
,HOHHEE JNpABASHUA, WORHO NOABEPTHYTH OHOROTEYAOMY npeodpasona-
“ywn. Nopzopan 810 AelicTBMe, WA yoenuMen, UTO AMGO cucTeMs peol-

ne He MMeeT 0COOHX pelemlﬂ’ , TN00 NpARSM K cHCTeNe TANA (3.1),
.

-

*/ ocleRHes OCTABUEACA YPOBHCHME CORSPRIT ocodoe yNpasaeirs.
310 GyaeT, Banpauep, SCAW Ypamicuwn (2.2) nmuakEr,
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.

——_"n'o' )’"L“r“f



B KOTOpOM R& yyacTKe 0COGOr0 POXMNE COOTBETCTBYDANHE YDABHOHMA
c ﬁ ropaouun!cn # OCTABWAHCA CHCTEME HE MMEST ocOOuXx ynpam-
aemup™ |

B RansHellmeM NpeAnONAraeTcH, yro McxXoanas sepsua (2.2)
npeodpa3osene K 2ajave ¢ ypasHeHwaun tEna (8.I). Mycrs wu ordpo-
cumn % ypassenait (8.1),

Teopeyg $,1. Ecax yxasanuos npeo0pasosadme BOBMOXHO, TO B~

poxneHue BapHarMONHOM Bazaum ¢ ypapmemusuu (2.2) He yyacTxs oco-

doro pexuMa paEHO 2 3.

B cauomM A8A6, NOCKOABKY HE YYSCTKA OCOCOr0 pexuMa 0r0pack-
BAGTCH \ ypaBiesall, TO oOuul mOpPAAOK cHozeMy Aud)epEHLNANBHEX
ypasroxMM BapuauMOMHON 3anauu MOHMEASTOR HA 2 ) BAMHNI 38 OueT

]‘ ypansenm (S.I) u § ypasnenui A.-H&. B RactROCTH, B CaAy-
yae npocrol ocodeHHOCTH ‘. ,( - NOPHAKY OCOOGEHOOTH 3KCTpENA-
ad.

B CNOUMANbHOM CAYNIE, KOTAA !;' J; ®e comepmer K , m.e.
(2.2) nueer mun  Jim i (43)+ 0 W (¢a), Lm0 L., M juid,.. 4,
ONMN M3 KOHKDOTHNX MOTOZOB MoXyuydHMm choresu (8.I) na (2.5) 3a~-
Eamysetos B oAeayoueM. Npeanonoxmu, uro Hi<X;(¢x) , rze Bi(tx)-
HenpepupHue Awpdepenumpyemue gyukumu. Toras

$- o fny -
BuGopoM n-f=V dyuxumw £ Ak, wrodw ¥ ypamuenmh (8.1)
HO BeBucenn Or o , 8 § OcTEBUNMMCR (YHXuMAMM @ BapspmMcH,
Tak, YrO0M § OCTSBEWXCA YPGBHEHMH S8BMCEAN KERZOE OT OJHOrD
DCOGOTO yNpaBReHWA o lipupaBd#Bad COOTEITCTBYDEME XOB(PALE-
oury nph o B (8.4) wyam, noayumw, wro ) PyrRumd 2 d’nm
JABBAGTBODATE CHCTOMH YPABHOHMN B WASTHHX NPOMBBOAMHX™ ™ 3

ﬁ‘-V-il%R)-D:l-‘.»-.l’ij-!,.—,a (10 i,d = ne cyuun) (3.5)

Bonuuune £ menmetcr » (3.5) mapamerpou,
Tax xaxycucred B (8.5) coRfiapapT Mexxy codol, AOCTBTOYHO
HeATH pomeNWe OZHOM ¥3 HUX, WHASKC [ MOXHO ONyoTHTE.

(k=f,..,njno [ - ye cywwa) (8.4)

'/ 0
| AHAKO HE y4aGOTKE =0 D PEAYUMPOBAHHOW BajaYe WN COXpHE-
HEM TODMRI 'ocoﬁaapg’:{cspenuzg.y g " o

e/ flezpyAuo RORABATE, 4TO BulOAHAHMe (5.5), (8.6) asamercs we-
OGXOIIIIHI ¥ HOCTATOVYHMN YCHORHEM YRAIUKHAONID npooﬁpvmon--n.m.
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llyczs cucreMe (B.5) HAXOZMTCR © M¥BOADUMM. TOrAa Y ee ne-
3BBUCHMX NEPBMX WETOTpaxon C;» i = 3i(4&), (st ) AsAyr wew)
nepsux (ymxued ¥ » (8.2). MuA onpejexems ocrapmuxca & QyHx-
i By, (j-l,.,., ) ROCTATONHO HARTH N0 ORHOMY NEPEONY RHTE-
rpany xempof ws # oncreM ypasiensi

Bl (a)n0 (nt,opt, pod, 8y prty, ) @6

[IpeANONORKM, YTO' TAKHE WHTETPANH CYROCTBYDT. OGoaxayuM MX
""'J"N"W fycts (yHKEMOHARBHEN ONPERSANTEND ll%.“‘o

(i,d-u,...,n). llepexons OF X X HOpuM nepeMexsuM & , mpeodpa-
ayeM cmoreuy (2,2) ® (8.1). Mpw 970M crapue MepeNeHRES HokaD-
uaoN Npn MOMOWA ypapHemmh .l"‘.'kl"] . s orolt xo CHOTOMH
ann sanensax (%), REXOZUM HOBN® TPRHKUEHS YOAOBHR
8¢), b(t,)  » nomuR GyuxmwoHan o, (h) = G [2(h)

" B)

£708 000GOHUQOTE)

a) Joapaua Exoxa. Nycrs npu =ty wromwrexs py,, odpemmica
B 1yas, Torps » MOMEHT t,+0 3zoswoxHO NWOD NEpERNPUGHNE O OAMO-
TO TPEHMYHOTO SHageMMn o Ha apyroe, N¥CO ocodull poxmu, Onsa-
KO BBMAY HOMpepPHEHOCTH IJ axayenne £; .caesa 0T §y J0AXHO
copnanats o 2) =~ cnpasa, onpenenseMuN KexX yNpaBJCHWe A3 ypem-
HORMSA W“,-O « Aan roro 9TCOR nonogno_p_nt STOMY RONONAW-
TEALHONY YCROBHD, HeoOxoawwo ES BXOA 'npacxou_oun" [ AL0)

A(‘g) { ARARATCH BRMOAHE-
Bne Wd , A8 B hepoueis ynpapaouuil BKIOYEHO M y Te8.

’.‘&“”} , B YBCTHOOTH, BHNONHGHHO HEPEDEHCTSA IW‘U

Ipyroe TpeCoBaRWe: 000008 yNPEBIOHHS o zoaxuo memars 3 Mpo-

zexex cpoMx TPaERy, 2.8, Ymin(¥) €dj()€ojmar(t) . Ero woxmo
onpezeants, ecan § ¢0 M 3 ypasxenro ;:z“).p nofCTaBHTD

(8.1). W, Haxomey, moclneiHes TPeCOBEHME - HEMPEPHBROCTS KOOP=
AwdeTd & HE yuecTO 00060T0 pexmda, Ecam 974 HONpIPHBHO
HApymA8TCA, TO CXOA ¢ 0COCOTO pexiua 00R3aTEACH.

OPpEHMUEHAA HE wnna Bjminlt) 64;0¢) 6 I‘r-(t) ) 160

%/ gawerwd, 9TO RB YUBCTEE :Szooro PeXNNA N6TKO, NOKHO yYeCTh
He.9TOM_yuacTke ‘I ARARGTCA yNPEBAGHR

2
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5) CXO% ¢ 0c06Or0 PEexHME YAOGHEE NPOMBEOANTH MO, IBABHHOMY
susyeEwn £ . MOMGHT OXOAB W HANDABACHHE 6T0 NOAOHpEeTCA TWK,
YT00H YAOBNSTBOPHTE BAJAHHEM TPSHNGHMN YCNORMAM H& MPABOM KOHLE
AWM BXOAY Ha& APYrofl yYacTOK 0CO0Or0 DOXMME.

Taku 0OpasoM, B cayyse NpocTol ocoGemnocTs B3aMeH p(¢,)
"u3pacXOAOBAKKOrO" HE BXOA B 0COOH) pexMM, HMOOM NPOWSBONBENH
NOMGHT BUXOX8 ¥ Hanpariesue cxoxe™ , NOXGMpER KOTOPHS MOXMO,
000K TOBOPA, YAOBAGTROPHTH BCEOM IDEHMYAMM YCAOBMAM Ha MPapoM
KOHUe.

B) Teopeu 18 COOOPA3HOCTH O K . Nyces
papManuonnan asgexa ana (3.2) meer rpynmy llﬂ MuENMERel, co-
ZGPRARYD BCO DOWOHMA, YAOBNOTHODADEMS AOCTATOYHUM YCAOBHAM
CHIBHOTO OTHOCHYONBHONO MUHMMYME ¥ BUAGAMEN (MKCHPOBEHHWM I'pa-
uAuEEM yorosum, Nycrs » A Bxoaar ocodus umsmwamn ( (&t&t; )
TONBKO ¢ npocroll ocofeHHOCTEN. Paspenwu ary rpynny Ha NOXCpyNnM
B 38BACHMOCTH 0F NOPAAKS OCOGCHHOCTH KamAOM MMEMMANM.

Teopeusg 8,2. llpn npousx pasANX YCAOBMAX AGCONNTHAA MMAMMANE
BEPHALUMOHHON 36XETM HAXOAHTCH B NOATDPYNNe MMHMMANSH, HMEDEMX
HAMBHCEWN NOPAAOK OCOCEHHOCTH,.

Joxegarensczp0. OCKOABKY MHOXSCTBO AONMYCTHMHX HEMPEpPUBHHEX
KpHBHX, B KOTOpuX 0TODECHBANOCH MEKCHMAABHOe wncao csaselt (8.1),
- CaW0e WHPOKOS W3 AONYCTEMHX MHOXEOTE, TO Peayssras, copwyau-
PORSHELR B TeopeMe, cXeAyeT 3 NPHELMNE PAcCHMPOHNA [5] ra, I,

Teopewa xoxasana.

SamorHM, UTO TOOpOME AOMOTBATONBHE TONBKO AXA MMHRMBIEOR
(s He azm 3rcrpemanel). OHM XONEHM, B YGCTHOCTH, MMOTH ONHM M
26 X6 XOHUH W 0CO0aA MHHMMAZG JONEHA OHTH OCOCOH HS BCEM Opes-
ke [tﬁuil] 2

AHAROrWYHO MOXHO MOKABETH, Y10 CNPEBOANMBE .
290pens §,8. Bcam cpassmperron, npu NPOKX PABHHX YCAPBUAX,
NHENMAZH C OAWHBKOBHMH NOPAZKEMK OCOOEHHOCTH, HO C PASHMME MO-
PARKEMY CHOXHOCTH (N0 OAHOMY YNPABIGHWD), TO BOLONOTHERA MWHHMAND

HEXOZWTCR B MOATDYNNG MuuuMezel, WNOOMUX HAWBHCTMN MOPANOK CHOR-

HOCTH. ®
L1

¥/ Ocofue BKCTPEMAAN PACNONOESHH li@ NOBOPXHOCTH uauepeum} or I
Ro R 8 (Re{ )-mepHOM-npocTpaKcTe §x . B caysee Mel 2
npocTofl OCOGCHHOCTH THKOBCH RBAASTCA THNSPNOBEPXHOCTE NEpu-
KAD4eRMs yrnpasaenms o« . CXOR ¢ OCCGOM BKCTPEMANM NOBMOXEH
B A00yn (TOPORY OF ATON PUNGPNORAPXHOCTH,
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lpuwep 8,1, Hakrw wmmuyn X,(€s) , ecau:

ex]-xicata - -tU, X e, sindt e X} U, '
ar0, Ixlaf, 0<z,0)<t, O>5,(4)> 4, |
>0, <0, 2(,)=0.

CucreMa, BANHOGHHGR B Mepsod C2POKL, - CAOXKHEA. NpH ALGON |

* sagansolt fynxume () Bpan AW WORHO HaWTH ee 0Guee poneHus B

KOHOWHOM BuAS,. [IPHMBHSA GNrOPHTM NPUEUMNE MBKCKMYNE, NOAYiusM
u.u'u(p.l) + @ NOCKONBKY 4 He OrPAHMYEHO, NPABHO YACTH
yPaBHEHRN OCPANMENTCH B OBCKOHENHOCTE. HBKX BEDMAUMONMZN BaA8ye

C TOUMM BPEHHA OOMYAMX METOXOB OHE YCNOXHEHS ¥ TOM, YTO MNEAT
Orpasvense ua Q830BYyD KOOpAMHATY X, . ORHGKO METOAOM, MERO-
EOHMEM B JIBHHOM maperpaie, 3Ta 3ajava PeNAETCH NPOCTO. B caMow
R6RA COCTABINEM YPABHANIE (8.5):#(- g «0 » HEXORMM QYHKNMD

RB=X,442,  xoropas ewy ynonnaraopug!. n ftopexouu K HOEOR cMo~
ToMe woOpAMHAT M X, (saucHnew X,(¢) us' B(¥) ). Nomyuuu
dex)-xleatz, | X ex it sx{sl,
Tex rak Ke)ed,(G)+ G2, (4), a0 4, l4) - ssneunue wucis,
TO UMHUMYM B HOBOW CHCTON® COOTBATOTEYET MMAMMYyMY crapelt
cHeTeNe
Hcecregyen ocoOue akeT-

K, ; H, pewans. Ha ocolux 3rcTpe-
| IR e - NEARx puo W B cHoTEME
— (8.8) ocraeres TOREKO

‘z I-e ypepMeHWe ¢ B KOTODOM
Pac. 6.5 X, WrpaeT pouk ynperaeHus
Tawnasronuan M =!-xfsatz,
Kax JyRRUMA X, W30Cpaxen Ha PHC. 6.50 npm 140. t>0. 04 umeer
ABS MBKCHNyMO, ASDLUKXC ABE OCOOWE aKCTpeMend. M3 puc. 6.5 BmaHO,
420 ﬁp”. npu {0 nocruraetca Ha Makcuuyue ¢ x>0, & npu
¢»0™~ ne werchuyne X, <0 .
Taguw 00pa3oM, B NMOMEHT X=() HEOOXOAMMO COBEPEMTE NEPEXon

¢ OgrON ocoOo# sKerpeMamm Ha Apyryv. Taxue xo HUNynbCcHEE nNepe-
XOZH AOAXHH ONTE B KOHOWHHX TOYKEY, OCHM TOYKH HE NEEAT Ha 0CO-
Golt axcTpemens u tpedyeTcA multe Ha 3Ty BECTpeM8aAb, Ecau npu
3TON BCTDPEYGETCH OIPAHNYEHUE y,stl v TO TpPAEKTOPMA WAST N0
OTPaHWYEHRN E CTOPORY OCOCOH BKCTpeManM, TUNMYHNN BAA MOAAMBABH

8’ 1
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AN RAHHOT'O MPAMEpA NOKLIAH HA PHC. _676.

48 H YAHee : avMoOIB TR SORiE~
. llyets camozery, ¥y xoroporo Are donsme Beca,

TpedyeTcs, CTAPTYA C 3w, BfiTH HE 3SANAHHYD BECOTY M CKXODOCTH
¢ wmHNMyMOM pacXofie Tonimsa. Ecam nepenan BHCOT oxopocTe#t He
BONHE, WIMGHOHMEM MUIOTHOCTRA C BHCOTOM Moxso npexecpeih, & COmpo-
THENEHWE CYNTATH NPONOJMEOHAABHEM KBALPATY CROPOCTH V . Buoe-
AAX MpoCTOTH MM GyASM fipeneOperars W WHAYKTABHUM CONPOTWEACHNEM,
OTpRHNYNBAA, ORHAKO, NONYOTHMHR yTroX aTard. llpR 9THX NpeANONOXRE-
HRAX yPABHeHWe HA HOPMANEL K TPAeRTOPEE MOXHO owcm# cunrTad,
a0 nponasoznes ranrasa §' orpaumiena ¥ & 8'war (M, ).

3 Ypannann. JBRRCHNA: _ ®
H=Vsin8, V=h (\:{-av')-,me, e-p. (@7
3necs H - sucora, - CKOPOCTS HCTEYeHRS MPOAYKTOB CrOpaHRA,
>{ =~ pacxon TowmBa (samax),. ” - macca CamoxeTa, ' - 3eM-

Hoe ycxopenme, § - yrox marioHa TPReKTOPAR K TOPHIOHTY,
asconst>0. Tosxa oGoanauaer muljepeRNMpCRAHHE NO BpeMeH:A ¢,
Mepexonmy x HoBofl Heaasmcmwof nepemernofl M . OCoanatTmm

}ﬁ-t,swd. Torse H'=-Yiki, Y- d(m[‘). fol | el mas (MV)

mamem, Hefl, v 8 :
Tpamwanse yosonna: M{nele0, Him)&W, , Wimys0, Vim)e W, ;= omx.

Geodoe exne o , [piversem maTon x_lpaodpusomn. Ypasuenne |
(3.5) ects £2V- y’- . Ero mepsuf yurerpex l-”‘ff ‘

stepreTyecKAn BuocoTa. Ma wHTerpaza BAAHO, 4TO mxcum” (i
V) COOTBOTCTRYET MaxcmMywy 2 . [IpE nomoum 3TOro Xe BHpANEHMT
HAXONMM TPAMIYHHA YCJAOBMA JIA 2. HDepexonum x,gncrema (3.2):

=y (VeebaV), Va- 1t BB 9%), al&dmax(mV), @.8)
Ha yuacTke ocodoro. pexmwa 2-e ypaBHesse MO¥eT ONTh OTGpoueHo.
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llocze aroro B 1-u ypashenmm V cramosurca yupasierwom, Tpu

9TOM MOKHO yUeCTh ¥ TPAHHIN, €CIR CYHTATh, 470 [V'] & Vs (V)

Orwoxmsas smmqgw’ no V B nepsom ypapHemuN, NOXyumM, §TO ONTH
. MANBHAA CKOPOCTE HA 0COGOM YUACTKE MOCTOAHHA W pasHa V=

t 'Yoxope onTmMazssocTm ocoool skcrpemanu(2), = %!30 BHOOJHENHO,

_,ecam 0-5’;»0 , T.8, TONAKBO PACXONYETCS (’>0 ), 8 He Bo3paC-
v raer ( ’«0 ). MpHuMaNE C© YYETOM OrpanH4YeHms Ha NPOR3BOLHYD
.7 HMOOT BRI, nokasaRHuM Ha puc. 6.7 (ormevena

axlpoft I), OHa COCTOMT M3 YHSCTEA BHXOKE Ha
0CO0Y0 MMHHMAAEL 00 Orpanmyedmn Vmax , BepTH-
KANEHOTO NON®EMA C NOCTOAHHON CKOPOCTHD M
BHXON& 0 OrDEHHYEHRN B 88AaHHYD TOURY 8 .
MEHHMEAR C YyYETOM DOBEDXHOOTH SEMIN W ONTEMM-
samun co ckopoctk V(Me) w0, 8,2 % orueenu
urfpaMst 2 ¥ 3 COOTRETCTEEHHO,

Onmuep 3,3. 324844 00 QUTUMAZEHOM 0O~

SADCBAH! : QA8 QUINES DSKATOR

. Bymem cuirars, 9ro maor
HOCTE BOSAYX& 1O ENCOT® HNOCTOAHHA, & CONPOTHBJEHHE OPOMOPUHO~
HANBHO KBARDATY CKOPOCTH., AHANOPWYHO NpENHRYIRM NpDEMEpaM ypas-

NEHEA NBERSHET MOXHO SAUNCATE
!

i, V- oM 4 ga, oo kot gho  mamem, (3.9)
?x::; ‘d; - ooooo) @ yUpAnNeHMe, A - DacXoX TolEsa
. , OTPEX 0Gom
Tpaumunye yo;om H(M.),oﬁ’(:':i.v{”" d 7;“”:0 ::::::0 "
Corzacso onmoansof B RaskoM maparpafe Opollenype npeodpasyem
~ ®oopamaty. CocTanidewm Wiave ypasueume (3.5): -i‘?ﬁ,‘) 0

Ero mepsuff mErerpax l-l{‘#l_’l'“'-' . Hosan omorema

S R Wa,‘hl‘V’o"' V.-n ;(‘Vﬁ'}d. (8.10)

Tar zax 0  Teneps BXOANT TOAEKO BO 2-8
~8 YDABROMNE, TO OHO
.:oxe'r Outh ordpoueno, a B I-n ypau'oxn OTRHOBRTCH yupasye-
HeM C OTDAHNYEHNGM HA NPOWIBOAHYD (ado & OrDAHWYEHO ).

*/ Mre EBom
t BAREE B CTODOHY YOWBANWA M oT /M,
noma ReJH METOrDRpOBAHES m‘npaa‘ o~
Do g (noMeHAT: SEAX
':‘ ?I (3?3). TO RAN0 OpaTh MEHEMYM, RGO My -gu usx::m
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(94 vramvyn I-ro ypassesra 3 (3.10)
8 no V , HAXONIMM 3aBHOMMOCTS Yemr = m/,
OnTHMansRas UporpaMMa pacXoza TOIUIEBA

A SyRaT cosToATh M3 YUACTROR BEXOZA C Vmar

T TR Ha oc60yp Mme , mozera mo ocodolt Kpw-
sol ® BHXONA C VYmay B 3&AAHKEYD TOYKY.

“ flo ycaosmn I Teo 1.1 npr RAxiOM f€ [‘n,f:] ¥ fRRCHPO-
SAHHHX AHATEHIAX x,ﬂ HEOBXONMMO BAATE 'WB . Bemrumna

rax (YHKUKA TOABRO U NpPEXCTABAAGT YHACTOR TRNeDIOBEePXHOCTH
A= B8(«) (v Gyzem roBCpETH -~ NPOCTO nosepxioctr) B (Ted )-mep-
oM mpocTpascTse mepesennux B, Uy, ..., Uy c rpammen I'(¢) osnacrn
U(f) . 9ra MOBEDXHOCTE: B od@eN CJAYYEe MORET AMSTE HECKOALEO
OTHOGHTEIBHHX MEHWMyMOB KAK BHYTPE ROMyCTHMON 067acTi vte)
rax » na rpanme [(¢) .

MlooTpoMM Ha HAXHEN CTOPOHE MOBEDNXHOCTHE BUOVEAYD 000J0%RY,
T.e. HOMMCHBIEE BHIVKNOE MHORECTRO, 3AKMUIAKUISE TENO, OTDAHWHEH
noe nassoldl nopepxsocTsR, I'pyGo roBopd, Kak Ou HATAHEM HA MR-
HNn NOBEDXHOCTEH TOHKYM 3IACTHUAYN nienky. [oxyimw Teso, OrpaHu-
fendoe ¢ "OoroB" [TMAMHODOM [, a cun3y - pemyRtof odonourof.
Huanas rfosepxHOCTS aToro Tena (yReT COCTOATH A3 BENYRIHX yiacT-
rxos w " n7ocxocrol" (uuepomut"’ or 1 mo 2 ), MpOXOISMmAX 4Yepes
kpatinre™’ rouxn nosepxuocrs 828%), Nycrs Uy, Uy,..., Ux - ynpas-
AEHNS, COOTHETCTBYDNNE KpaflHAM TOUKAM MIOCKMX ydacTxoB. Toria
HA NZOCKAX Y920TKAX, COTNACHO CNPeReJeHrwD. 7uuy:uoﬂ DOOACUEKN ,
mmdoe B woxer OuThH npescTamnejio B BWAE™

B=2diB) ,b14t, 241, 420, (4.1)

rie B - anavenws B » xpaimmx TOWRAX u , Yipes ROTOpHS
NPOXOANT JIAKNAR TUIOCKOCTS, & off ORDENESSNTCA TOYKOR MROCKOCTH.

® T.e, “naockocts? MomeT GHTE W NPOCTO npnyo'n.

w/ Togxa A MA2LBACTCH %m%%nunmom Tena, ecam A
HE ABNAETCA BHYTPEHHEEN TOURO ro oTpeara, mpEHARNeRA-
UET0 ITOMY TaV. :

x/ B0, Jiamuxon @ yp, daresarmueckmil anama, CnpaBcuHo-MaTe-
raTIyecres oxdamoTexn, 1961, ctp. 9.
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Moxmouem o w3 I-To pamencrse B (4.1 vDR SowvqE 2-TO YpaR-
senns. [lloxydwm ¢
B=B(¢l')¢£°(f[5(“‘) - B(u)] , Ogdisf. (4.2)
X KammoMy SHAYEHHD BexTopa L COOTBETCTBYWI TOMKA TAOCKOOTH
, o JHuYGHRE .lj . Dloaromy o) © (4,2) yTpoeT poab YIPARACHWA B
V' MORST DACOMATDMBATECA Kax ynpspaewye mwecto W HA TIOCKMX yy¥acT-
KAX, "
1 Korjia Bsce niockonTW Buuyrnofl 00ONOYEM HE NAPALTENLEN KOOD-
aFHaTHO® naocxocTw ynparxenmd W (conepeamei UV ), ro Tounan
HYWHAA TpaNb l‘t{ B npmnanzexwr Jn0o TOUKE HA BHOYKIOM y4acTke,
ardo rpanmie odxacTH. Denyrnad o0oA09KA B 2TOM CAyHae He OK83H-
pAOT RAMFAHME HA Xon arxcTpemamnn, (nHexo, KOPRA ofHa §3 naockocred
TOrO WIM MHOTO (HE HYAeBOYO) W3MEDEHWA CTAROBATCS HAapawnexsHoft
KOOPXRAATHO! NADCKOCTH YNPABAGHWA & , T.%, KOTNA Ooxee RBYX
ToYer & CTAHOBATCA TOUKAMH FHIWHYMA, MOAOREHNE ROPEHHHM 00pa—
3om mengercs, [loApUIADTCA HODKe ympamrenes o; .

Savernn, wro dvmruma B 5 (4.2) IerTHeeckM oocTABNENA AR
¥ parHeHui TRTA :
F; = fy (2, %) + ol [ 41 (1,0, W) - §; (40,0 ingy4.3)
BHAMM, YTO 3TH YPADHEHMH FRAANTCA MACTHHM. cayvaem crasell (2.2).
CrenopaTessHo, BCH POIYALTATH MO OCOUHM DKOTDEMAASM MPAMEHAME
Ras aToro caydad. B mrore au walliem pemesiMe B iitucce KycodHo-
TAAERMX KDPEBHX *(t) xna MeroTOpOre GMRTHAHOIG YnpAREeHEd.

Ecrecrsendo mocTaswTs BOUpOC! MMEET JE OMHCA HafteHHoe pe-
WEHHA ¥ MOXET M¥ OHO ONTH DSAANIOBAHO CHCTEMON KCYORHHX Ypas-
Herudt (4.1)7 lloxaxem, 9T0 =T0 pemenNe SRAACTCA 3OMUKANEEM,
OPENENEHNM SXEMEHTOM RAACCH AOHFOTEMHX HEOPEPUSHEX KFCOMHO-NMi-
depenumpyemsx xpresx x(£) . xorma mmeno nepeRAmIennlt yIpaBicHRs
(4mea0 yriopsx Tover Ha X(¥)) orpemmroi it JecroHesHocTH, B camow
Jere, nepexcuenne B fa’sopoM npocTparcThe £X |, COOTBETCTEyIMES
ANGOMY YUpANIeHM) ¢ ILTOCKOCTT PHNYIA0N OGONONRH NDH JOCTATOTHO
manoM avendmem £ | mozeT Guts eNNPOXCHMHPORAHO CMEmEHHEN 1O
JAOpaBaenua, COOTBATOTBYNMAM KDARKMM TOYRAM ILIOCKRAX YIACTKOB,
Tips 270 vew YAme MEPERANUGHMA, Tewm MeNHBWE OTKIOHEHEe oT Aalmed-
© Ho" cnemmamenoft sxeTpemamn, GAmze BeAMYMHA JYHININOHANA K HANNeH-

ol npenensnofl BexmugHe,
Qdcysnennc, MeTOROM MOCTPOSHNS BEIYINOE OO0OAOIKM pemerne
:;::’c:my g).l)“,;.n:wynpannenm Ut) waxomsr » maacce HEnpepuBHIK
] ' M B «axnok Touke NpoeBOsHO¥. 3TOT Ri1Ace
ARAARTCA (020G LWRPOKNM, WOM RAHOC HENpPePERMEX A KYCOUHO~ Rt o~
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PERIUDYOMEX KDHBHX, C KOTODHMA MMEDT NEJNO B MSBECTHHX MOTOIEX.
MoaToMy COrABCHO NPMEIIMMY paCUMPEHES (8} ra. I adcommruyn wm-
HEMAND HAXOJAT ODBNM CMOUMANGHHX WMHHEMANGR (3ANAHHHX ua[t‘,t,] )
8CJH OHE YJIOBNETBOPART KOCTATOVHEM YCNOBMSM, 3ANAHHNM TDAHWIHNM
SHAYEHWAN, M BCJNE MUHUMYM CYWOCTBYST.

[pumepu HENPEPHBHEX XPHSHX, HO EMEDHX B Kaxnoft Touke
Opon3BonHON, Bnepsue OHAM yKasanu Befteparpaccom. B sapmaruon-
HOM HOYMCBHHN MMHEMYM HS TAKMX K HOF BIIANOYY , BNGpEHE
cran uckars Onr [I], sarem nossminch | ozvlﬂ A0, B xo-
TODHX THD EBRXGHMA TOUKM ()@30BOTO NPOCTDAHCTEA © BO3MOXHO GO~
7186 YACTHME NeDPERJUYOHNMAMN YUPABJEGHHA B COOTEETCTEHE O TEPMIHO-

Joruet reop::)nom'rmecxom YUDGBNGHKA OHA HASBAH "CRONBAA- -
mEM pexmmon"®/

o 2 iphB(W) e -sup H(k) + ¥y |,
wﬂ; MOXHO paoo:f;::arf Besle 3‘7]0‘) ‘ S

2. Tlo ocodofi sxeTpeman® MorHo W B B CKOJBSANGM DexmMe,

[=) Jort- 28 - €4t U i ; 22U, Ca)e-d,3(2)nf
€ l;  Hepu-atigitase'ustut
SaBECHMOOTE H-H(u UPencTaniera Ha pHo. 6.9. Maxcidymon ABa,

CHELOBATENBHO, ,ROIMOXEH CKOJBIMAN pexms, CTpOiM BHOYRNYD 000-
A0YKY (pMc. 6,I0) = cHoresMy (4.4) sanmousaem B BUjR6:
A j‘[z'-m. 0 - A G- @+ b ),
X'elly 4 dy(ty~th), Odoyaf,
rie W, U,

= sHaveHwa & , cooTserTCTByDMMe I-My u 2-My maxomyman,
Rax mwmio wa puc. 6,10, Uys-lly={ .

7 (4.4)

(4.5)

“Puc. 6.10

'k uw, ' 4ua

. tTp. 590) npimomcn crere
I

T —PAH (p8syarTar l-ro wije — o
caeta « UnHEKO, Kax Nokasamo » P R
koe peaerde e omrmmax :éngéx:opuo a“ﬁf°§x§§'§:‘mp’m§:’
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‘ .a
Cocranans supaxense H mua cuorem. (4.4), muvmonns Hy=0,
BHEIEM, 1:0 ¢l - 0coG0e yupaBaeHme. m‘ocodyn SRCTpEMAND
Heplict)etd b-od-ed-0

annan Ur-Uypef , moxyueen, WTO HA CROABSANEM pexide Pm,
g::o:‘r lﬁ’l‘:)-;(’(? (xots O B cmry wernocts H(u) mupxped).
lanes Hy=p=-22+ =0 ., Oronna HaxoymM ocoOyD SKCTDEMATS
JAN, KGR 88 WHOPNA RASHDADT, “JRHWD HyXeBoR OAR30CTR" CROABIA-
mero pemmva: X=¢%. Janee Au=-2[-1+24,) +6t'a 0,

dafted) Rl =-4<0.  @a.6)
HeoOxonumos ycJosme ODTE-
MANBHOOTR CHROJBOANEIO DEXHEMA,
REX BAXHO E3 MOCABAHEI0 BHpE—
xenun B (4.6),punosneHo Bo BoeR
IIOCKOCTR, CneZoBATENEHO, MEHR-
My™ - cmisHkf. s ycaomma
O<dy<{ M
CRONBEGHEA W*‘ﬁ +ORCTpR-
wans norazana ma pee. 6,11,

lpmeep 4,2, Sagatin mxoya

-DY _IVIGHET) o mﬂf‘.
10T DPOMCXOANT B MAOCKOCTE GOABWOrO Kpyra, NeTaTeasHsdl amue-
paT - MATODRATHAA TOYXA, [IAHETA He BPAMAETCS, TO yPABHEHRA,
ONMMCHPAXMNG LBHXEHAE MA Y9ACTRE BXOKA, MMENT BIL:

" % e ’ g
HeVein§, V- -gsing, Gk, - 2400 . Ypil . a7y
sme - BHCOTA, V - CROPOOTH mMoxeTa g < Jron Haxzo-
HE TPEEXTODEE X MECTHOR IRARA roplsoau.xﬂiﬂm- CONpOTHENE-
HAe Y( - yron aTexr), § - YCRODEHH NpHTAXEHH:A ILIBROTH,
Y= Y(«.Y,H) - nonsesman cwra, R - paccrosmme no nesrpa mane-

T8, Touxa obosnazaer anidepaisMpoRaRNe MO :nm)i .

Cyntaem, 9TO ’-con:l , SRBHCAMOCTS
K=X#). cummerpmanas napadonn, dmin€dgoimar = o/ min=-dmar
CremoBarensso,

X(dmin) = X (dmax) , Y(dmin)w-Y(eimar),
(0, Hedyy Vol B=bu, tnts, Hal<Ho, 68, Vymmin,

V (4.9)

»/ MonoORas 2azaua pewasack Taxxe B.P.Kporosum ® E.M.Typwarow.
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lu-»ﬂ oda ; Ecim B mansoll saxaue mo-
crponrs Jyneen He=H) -,
/  rtme H=py;, 70 upu p<d
aTa QyHKIRA OyU8T HMETH ABA
o Marcuuyma. OxmH, RKOTA alaslmay

» Bropol, KOTLE o =dmix
(pec. 6.12a). TooTpouM BEIYX-

dﬂn ‘Nl

Prc, 6.12 AY9RM AMHERHO® YUDABAGHKE,
Korna H(simin)e H(dmag, cymecrsyer yuactox ocoColt BROTpeMATH,
KOTOpHH HEOOXOJAMO ATIDOKCHMWDOBATE CKOJbSALMM DOKEMOM.
Ypeswerwna (4,3) B paumofl sazave (Uymdmin, Ujsdmar ) C
yaerom (4.5), TaroBm:

F=Vsing, V= e gaind, 6=(2y,-1)Jp=-tpthint, o)

S1ecs 0co0OE yNpaBAcHWe odosHaueHo 4epes §, (0 ’.‘4)_
TIOCKOMBKY OHO BXOAWT TOABKG B YPEBHGHWS LK , TO Ha y4acTRe
CKONBSANEIO PeXMMA 3T0 YpauHeHWe MO<eT OuTL OTOpomeHe, & B OC—
rapwetes cucreme #inf  CTAHOBATCH YUpPABJASHMEM.

PacCMATDHERA 188 OCTABUMXCA YPABHEHHA, BWUMK, Y70 8CJM
BBeoTH oOGosmaueimi §infeWU , To cHOBa OyieM HMeTH AHHel'HO®,
T.e. ocodoe, ympasiekme |Ule{ .

3anmwem nosyd Ay Hepdy
Beam RV— PO , r00=%, ; oc.xmp‘v-ﬁ g , r08=-%, ecui
RV'A" , To moayuaem ocoOuf pesuM. LudpepemiMpys nooiemnes
pasecTBo mo ¢ , moaywme —hx-A(VX}-'X',M. 310 ypasneHme
He comepsuT M BMECTe O NPeNHAYUMM SBASETCA YCAOBMEM BXOXA
B croNB3AMMN pexm, UTOOH [B& 3TH YPABHEHAA WMEJM DONSHWEe DN
P, A# 0 , onpeneanteas arofl cwcTews JOXmeH OuTL pamed HyJm.
PACKDHBAS ATOT ONperANTENE, MONYSHM :

- X+ V(VKi-g¢ V=0 (4.10)

JTO CPABHEHHE JlanT CBASE MORLY H x V. Pemejine sTOre
ypaswenra B wioowocts H-V  onpeneaser xpmoue He F}’(V) . Qs
FEANBHON DONTPU TAKMX RPHBHX MOREI OMTH HECKOJbKO, CKOABBANSMY
PeduMy COOTBETCTBYeT KDMBAA C HarGOJBUKM CONPOTHBACHAEM, Lud- .
Qropemu%n[ (‘4.10) mo ¢, noxy4uM Jopsyny uas pacuers & , a Bu-

QHCIA sl' H J > 0 ¢ = YCAOLRE ODTHMAABHOCTH CHOXESAWEIO
pexroa,

TRuwuHAs KDPRBAS BXOAA foxasans Ha puc. 6,13. OHa cocromT

H3 YHACTKA BUXOTA HA OCOAYN BACTPEMANL, CKONBRIAICID DOEWM: 1
180

A HalieM MaKCHMYM [O [} R

i

nyo oboxoury (pme. 6.126). Mo~ .

-

L

‘4

Inf[Edexd-ul-u)dt, 2w, Bl st 146,

yTay aTakd BAOM: wtotiol arcTpeMaid ¥
yuacTHE CXONE B ocoGoft aXCTpPEMAIR B 3&-
7AHHEE TPaHIiHEe YCIOBMA Ha NpaBOM KOHIlE.

Tagum 0OpA3IOM, BMECTO DEEEHRSA CJO%-
Hoft cucrem jwjepeHnBasLHuEX ypasHeHu!
3-10 MOPAKA HA FuOCTEE CKOAB3AUWErO pe-
XAMA MM CMOLJH MOAYYMTH pemeHie B SaMxHy
TOM BRIE.

€ Jmamyeckofl CTOPOHH OHO T'OBOPHT O
70M, WTO Mp¥ TOPMOXEHIN annapat JOMXSH COSJIABATE MAKCHEMANEHOS
CONPOTHBAGHEE . CrOMBAAIME DEXHM MOXHO DEANM3OBATE, AnMPOKCHMA-
pys ocodyp . IKCTpemMarh ZonycTimoRt waoToTON NPEKADYEHEA yUpaABR-
XenWs W. ONGHNB MPOMIpPHY B Bexwdwde (HKIHOHANA. 5

[IpEMSD 4.3, (Ha CKOAG3AKYD BXCTpeMAIL C AByKpaTHON 0COG8H-
HocTsn). Haflts sxcTpeMar® B sapade

Puc,6.13

(4.11)

X (0)= X, X,(0)2%py, y(V) s 316, %y (O)nx,, . (4:12)

H) eTcH, 9TO &fe,Xse, Xsx,X;, ROCTATOYHO CINUIKK B 0, a
- ZIOOTATOYHO BEAKKO.
Coraamcxo (4.3) HA y9AOTRS CHOABXEHEA oyneM ®MeTh

[l o (uat)*~ (21, = lf oy (- 41, j‘ﬁﬁﬁ]ﬂ“
8 e lfn-f, 4=} =] . ToRCTABIAA OTH SHAY A
f-‘(!loz{.z), X u-f+2ely) %, =-142ely, Jdgl &, Iled, (4.16)
Ha yYaCTKE CRONLXGHEA M MOXYWRJM 3AIAYY ¢ OCOOHME yupas- s
xexmaum oy , oy . Pemaew Ty sanavy no reopmn §2:
Hup,(2ely-1) +pal2dy-1) - §(xi»xi-2), (4.15)
PizXe, Pro%e, (4.16)
Ha2p,=0, H..-zp.-a,ﬂ..,-zz,-a, Hey#2x,20, (4.17)
Hd"la"l'”lo ' H.ll')f“l")'a (4.18)
Hs oTHX BWpaxesml cXenyer, YTO BO3NOXHNM ABA TR 0COOHX BROTpE-
maxel! ¢ mpooTON OCOGEHHOCTHE: NEpsSHE PACHONOXEHH B fasoBoM
[POCTPAHCTEE HA TRNSNUIOCKOCTH x 20 (oly= ‘/3) , BTOpHE - Ha
ranepnaockocrd X, M0 (o, * ) . Kpowe Toro, mMeercs CroXh-
SANAs SKCTPEMANE © JRYXPATHON OCOOSHHOCTER, PACNOJNOKBHRAA HA
nepecedexxn ofewx ranepmiockocrefl, Be ypamnenma: Xge0 , X, €0
A cooTReTaTEyImee eff ynpanieHaa: d,--l.-% . Heobxojnmoe
2 161
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ycAopAe ONTAMANEEOCTH (2.3) Ra Hell BumoaseHo., B camow mese co-
rA8CHO KPRTepRD CRIbERCTDA
_ [31] =t>0, 250,250,

9TO CBRIETEABCTBYET O HOJOXMTEAsHOCTH EBanpaTwsrofl fopmu (2.3).
Yonoswem Bxona ABaAeTcA Bunoixerme (4.17).

CrATe3 npm BXone HE ocoOwe BRCTpPEM2AW Noxasar Ha pre.6,I4, "

a npn cxone - Ha pmc. B.I5, Jlpuxenne B odme™ CXyvae MAeT BHAYO
Je no rpaHmle oCoMX yUpaBNeHHE#, 3aTeM N0 CKONE3ANed sxcTpemanw
C NOPANXOM OCOGEHHOCTH ONMH (CHONBXEHWE B CxHOM NMJAOCROCTH), &
3aTeM [0 CROALAAMEN SKCTPEMAAR C NOPANKOM OCOGAHHOCTH XBA
(CKOABMEHME B JIBYX MJOCKOCTHAX OfHOBPeMeHHo). [lpn cxone - wap-
THHAa odparTHad.
{ il

Pme. 6,14 Prc. 6,15

pusenem NpEMEp, B KOTOPOM COBMACTHOE WCNOABICBAHAE AM-
My T50HHEX W CROABLIANMAX 3RcTpemarell NO3IBOAAET MOAFUATH pemeHye
HA 2AeMEHTAX, HOTODHE BOOGME He ABAADTC. Jawe CYHRIESMH.

‘nmp_m. Haflti musumyw Gymrmaisonans

j /.(;;.’ x}sxd)dt, Ro=2, %=l ;% (0)2,(1)=0, ""('Lﬁ(”‘ (4.19)

Tax kar U He OrpaEW&eHo, TO COTJAACHO mf‘lll % 3-My ypamue-
m B (4,19) voxno peaxrsosaTk o JRCOM TOWHOCTHN paapue x,(¢)
® razno# Touxe. llpw arom morepa B Beawumme dymxumonsna | npm
noCTATOYHOM BENWIMHE 4 MORET ONTH yMeHblleHa Cecnperersio
(o H=0@ , ow, ra..¥). Mwes 570 B BRLY, MOXHO PacCMATDHBATEH

%,(¢) xax HEOTPAHHYeHNY (YHKIRD, CNOCOOHYN TEPNATEH paspuBH Ha
MHOXE®TBe Mepi Hynb. Ho B aToM c/yyae rpanmysue anavenms ua
X,(¢) nepecrapr wrpars Kakyp-amoo posAs, RGO OHE BCATAR MOT'yT
OHTE BHTIONHGHN 38 CYET DAspPHBOB B KOHEYHHX TOYKAX.

Haltnes ROCOXOTHNE MuHEMYM MONEHTErPANLHOTO DHDARSHNA A
(4.19), noayunu: x,=% %". x;m0 , Pacoworpmm, moxer am OHTH
PeanM3IORIHA KPHBAA f(e) na rONycTHMEX smementax. Pamyommw
orpesox murerprponanwst [0,1) ua marepnamu at=Yh . Hpowpmupy-
oM i Afy (=f2,..., n . Bajanm X(¢) cremyrapm opazom:

Ie2

‘

.

{ - negernos, (afd, M,

t; , ecam
W meab ) (4.20)

' %“).{’W na 4f; , ecam i~ uaruoe.t“.'-i

Yorn NACHO 2 YPEBHEHED B (4.19) # rpaHIdHONY YCJOBHD
o ! lzo,r(:;-zfrnox;‘llu-?puyn %,(+) , xoropas npH A= e yieT paBHOMEP
! 4O CTPEMHTSCA K OpejexnHol Kpasol % (Va0 , a jymaioRax B ‘
(4,19) - K cmoefl puxreft rpanu. Ho Jwdoll wieH NOCAGROBATENEROC
3! m {z.(i)},u-u,.n MOKET ONTH KAK JTONHC TOYHO DEANH3OBAH NLM
JocTATOYHO! BeXHURHE Y , sHauwT, HA NONYCTHMHX SAEGMEHTAX
ME MOXEM OYeHb GIM3Ko NONOHTH K ] 8a . Omuako DpenefsHue
| anenmeHTH, H&8 KOTOPHX HOCTHTAeTCH ! ) Hg ABAAOTCH naxe QyHk-
uwaun (38 moxmoiennen (#) ), wdo &), @(¢#) e onpemexzesc
un B omsont rouxe £ ()=t Yy, (@)= 190) . Murepecio, 370,
wecworpa Ma ato, dynxumonan ua &, (¢} i(¢) onpenexe.

[nssoxeins & ragee V1
I. Gariall npoctodl 0COJeHEOOTH

Ha paccMOTPeHHOrO 00mero CAyURs ocofHX sKcTpemanef co
CAOEHEMN OCOTEHHOCTAMM 116480000pa3H0 BHAEMNTH cayualt mpocTol
0COGEHHOCTR B OTAGNBHO OXY4Al C MOPAXKOM OCOCENHOCTH OJMHMIA,
®G0 OHE HEHOON8E YACTO BCTPEJANTCA HA NPAKTHRE.

HEla. Nlosarad B BupaReHRAX 8. 6), (2.41), (2.36) ® 2™ A=

jul o noAy4YEM, 4TO! .
1) anA ONTHMAXBHOCTH 0COCOR SKCTPEMANH HEOOXORHME TIOJOXR-

TON ABAGHROCTE RBanpaTHIHON .q;opm
%mﬁﬁ'rdkm-m)]mn— ‘aﬁ fyfuy»0, M
pur=t m
. o‘ le :lgl;!l:“,c, *{“}-0, &[ﬁ(ﬂ)’r'.*[&(&)}.ﬂ(z)
% 3) BHIIOAHEHNE DEBEHOTS (2) HeOOXOAMMO AJIA DEryaAspHOro
I BXoNA Mo OCOOYD SKOTpeMaxh ¢ Henpopusmanm A(¢)
‘% a‘” =0; 163

. 2) EAA ONTEMANLHOCTR 0COCOA BROTPEMEAN HEOOXONEMO BHMOAN®-
flk[A(H)} =0, peta.m;
4) »as perynd pro cxora o 0COB0N BKCTPEMAN HendYarw e
£l



e O T S T AW e et AT T dm

164-165

|

$) A1A BHYMCAGHEA 0codOro yNpaBreHEA B Raxiofl TOWRe oco-
doro y98cTKA HeoOXOoAmMo, UTOOH

& (&% (3)] 0 @

E) . Nozaras » BupaxeEmAx (2.I5),
(2.2I), (2.39) n np. ¥ = I, noxydamm, 9T0:

I) jas onTmMansHOCTHE 0ocoGoft SKCTpeMarm HeoOXOImMa MOJOXM-
TenEHas ONpeNeNeHROCTH XpanparTrinoR dopmMu

ﬁlﬁ(?f)] iy “-‘2&.[5(2)]"" by - 5-35; fybup; (@)

2) 1A ONTEMANEHOCTH OCOGOM SKCTPEMANE HeoOXOAWMO BHNOJIHE-

H 0 400 1800 4 )
ﬂs’:.[fa(fﬁ)]}:a y petami bisdo

3) mumosmenEe papeHCTB (5) HeoOXOXMMO ANA PEryAAPHOrO BXO-
Ia Ha 0cOOYD oKcTpemars ¢ Hempepusmin A(t) ;

4) nan BHYRCASHEA 0COOOr0 YNpABJEHEA B RAxXmofl TOURe 0CO-
doro ywacTRAa ReoOXonmMo, YTOOH ONpejeNETeNs

e i

2. Ocodxe NOBepXHOCTH B' OHCTEMAX 2-TO X
2-ro mopamra X
A) B omoreme 2-ro nopanxa (2.2) ¢ ONMAM ynpanzeRzeM He-

TPYNHO NOJYYETH OCOCHE MOBEDXHOCTH B ABAOM BHie. B camom gens,
MY WMeeM JIBA KOHEeYHHX OOOTHOMOHMH: .

He=pupie,x)=0, H.--p.[x,c'-q_‘,y-}w,‘].a , (=04, pa-t, 3D
e nas yAoOocTBA HHUERCH ¥ ¥ # nepeHeceHH HaBepx. Moruas
B3 AEX Py , NOMYIEM OCOOYD NOBEPXHOCTS

y.(,:ﬁ'_ w,:.) X V,'(l'v,:- w‘o')_ . (2.2)
C omuoft cropoHy, ¥ aTol nosepxiocTm ol =edmax | ¢ apyroft,
duadmin

F) Eeam cmerema 3-ro nopsmxa (2,2') - aprTorommas # Bpems
nponecca cBoGONHO, TO CYMECTRYET Nepnuft MHTErDAL H=0. 11a oco-
GO NOBADXHOCTH OF WMERT BRI

H=pini(x)=0. (2.3)

Tflprcoenreas ero k cunveme (2.I) (a xotopoit {=0,I1,2) n
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ACRIDYAA M3 HONyYeHHOH HeoNHOPORHC! ~utTeMH TLexmmiefHEX ypas-
nenmh) py, Pr + TIOXYHM 0cO0yD NOBEDPIHOCTH

(0 - P+ W - VS, - YH) ¢

(PPN e+ VR -P4, - Ygh)+

+(P- )k 1 e, - 0gs,) =0
! (2.4)

B) B cayuae, worsa uMcno ocodux ynpesiesmit X=n+f{ , ana-
MTEIHO myHnTy A MOXHO NOAYYHTE BupAReNHe AuA ocofofl axeTpesma-
AX B [IpOCTpAHCTHE T¥X 1 smsom pwme. 310 oyneT mHoroodpasme
I-ro mamepexus. Bcom cucrema (2.2') ABTOHOMHAR M ROHEYHO® BpS-

M cBOGORHO, TO OCOOYD BROTDEMATH MOXNO NOXYYNTE R XIMA Xwnsl,

3. Cnnres Tpex CHCTeM 2-T0 ¥ J-TO NODAAKS

Teopin 0COCHX W FMIFJNECHEX DEXVMOB MORHO WCNONE30BaTH
IzA CHHTE’R CMCTeM 2-Ta # 3-TO MOPATKOB NOBOJABHO OCmErn BANA.

A) nyc;:. omoTemMa 2-ro mopAnEa (A = 2) MMeeT BHN:

1-4 (@)t , i (au), UEV, M

Jlerko 3ameThTh, 9T0 MOXeT OHTH OCOORA BRCTPOMANB, TRX RAR
Oﬂku-pil/lu-ﬂ + OTKyRa, B wacTHOCTH, p=0 . Ho Torza
Hfout=pd¥ ou=0 wwerpma Fi=fHuef (om. §2 1, A) mee:
pasr 0. . i R .

A

X,

Pme, 6,16

Pre. 6.17

NMyers f(x) - pormyras, orpanmeennan cumsy JyRmwaa
(]?lc. 6.16), x* ~ Toura mMHWMyMa sToOl (yHRUME, YDaBHEHRe
xfef (@%YU) pespemmo oTHocHTensHO ¥ , npwdem K€Y, 0do~uanmM
j“(a’a) ‘u‘“"zmu) ) ﬂ,(‘:ﬂ) .i#!‘a‘“) ’ ﬁ-‘?{a}, ﬂ-&(z)
n myoTs My(xt)<d, !4,(&‘)>0 . Hampamep, m(x) , }'1‘:) nMenT

BUE, NorananHult Ha pee. 6,17.

S |



Puc. 6.18 )

Torjna CEHTE3 ONTHMBABHEX rpaexTopull TpR BXOZE Ha ocobyn
MFHEMATE OYNOT BHIVIANeTh, KAK HOKA3AHO Ha puc. 6.16a, 8 npK
cxofie - KaK NOKA3EHO, WE PHC. 6,186, OnTumareHad TPAGKTODEN
(np# nocTaTONHO Gosbmom | ) cocToM? W8 OuCTpeliuero ABHEMHH
(“ Han ) x ocodol BRCTpeMan®, ABRXEHHA MO ocofoll axeTpe-
Mexe * y yuscTHA CXOMa (el pm . ). Momen® cxong NOAGMpaST-
¢f Tak, YTOCH YUOBNETBODHTS BEJAHILM yCIOBRAM W OpaBoM KOHIe.
CHHTEs OYEBHMNOH, TAK FEAK HA ocalol mmEmMa X NOCTHTEETCH
acommrud wummiyM, 8 € M @ COOTRETCTBYDT MAXCHMARLRO
CROPOCTH yOHBaHEA (pospacTarnd ) JyHKUHOHANA (B Oy BOTHYTOC-
m {0 ).

BamMgugiug. [. MOXHO CHATH OrpaHmveHMe, 970 4,(e) - sormuy-
tad QyHKIRT, HO TOrNE O0COOHX preTpeNAazel) MOXET OHTE HECKONLKO
¥ BONPOC BHOOPJ BOCOARTHON MARMMATH HyRAGETCH B JLOTNONENT SIBHOM
HCOJ@MOBANM,

2. Ecaw ocodoe ynpasaenme ogso ( € = I), TO orpamuveHse,
976 4 BXONWT TOJAEKO BO 2-& ypapHenne (I), RECYUECTBOHHO. Kar
noxkasaio B §3 rx. Y1, BBGIEHHEM HOBHX NEDEMENHHX CHCTEMY 2.2)
woXHO npeodpasosets R Buny (I).

B) B cojee odueM cayuae croTema (2.1) MoReT WMETE BRI

[=[hismdi, d=flonu), uev.
fyors ${ix) - pormyras, oppaneieHHas CHEY (YHKIMA ODH JOOOM
t€(0.1] -I(f.ﬂ ) paspewsso OTHOCKTENBHO U

§ yﬁnone &
opn mooom LEMO,Y)  u noayuennoe €V amnnercs muyTpemnel 0%~ A

xots U :
Jult®) -k ), p(42) e supf (o u), 3
M nyors _ﬁ(!.‘ ) « k%0, (82" > @°(4) - Tpeanonaraerca, dio
Ja ® , HEMpEDHBHU.

Cinives ONTHMANBHEX TDPAEKTOPHME CTPOATCA ARANOTWYHO OpENHAy-
weMy m noxasaH Ha pEc, 6,19, 6,20, B nasxsom cayuee nedCTRATENE-
HN T8 RO BAMEYAHMA, YTo ® B n, A,
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M)

Pue. 6,19 Pre. 6:!0
) flyors cwcrema 3-<ro MOpANKa EMEET BN
[=[{iddt, dinfi(@,2), & = (@ux) + U,y 2o(F) mmin, @)
rne  Jox,) - orRyras, orpammiesnas cmsy dymums, 4 (%)
HenpepuBHAA, OTPAHWYEHHAR Mo X; npw jodoM & dynrowa,
§,(xx,) - onpexenewa m orpamwiena, U - He OTPAHAIAHO.
0doanaums uepea &§ TOURY, COOTEETCTERYNUYD folxs)
llyery ypanxerse (), %) 0 paspeunmMo OTHOCHTEREHU &y ONEHCT-
senEM ofpasoM. 0003NAYMM KOpeHh BTOI'C ypaBResmst Xy,
[ .
liafnew gy (x) = g;,‘ fi@um) | pylee) = Sup 4 (2, 2)
il COOTHETCTRYMMME 3RAYENI Eynd  , Foup .
nyc'rb P‘(x.)lo s 8 ﬂ](ﬂ)’g . H“WBP! y‘&‘))!‘l(“l)
MOTYT EMeTh BAXN, UOKAGHHHI HO LHC. oy
Humenenne Xo , Xy 28 nmiryapce moxHo HaflTw, Wogesms jsa
NapBEX ypesreHwa (2) He 8-¢ ypasueume B (2) (U= oo ), llonyunn
%o [duy=0 a%y/dx, =G , 1.2, B mmymeee [ n Ty - nocrosHEs,
 CimTes onTWMATEHNX TpaerTODM NpW BXONS HA OCOOYD MVHEMANH
fMoKasam Ha pre, 6._22. OnTuvaibias TPAORTOPHA COCTORT ¥I MMIYAL-—
ca 7o xpupolt Tygey = Bry) |, Fyphp= ¥) () coornercrranno, run-
EOHWA 0O STHM KPNEEM B CTODOHY &f W mMuIyArca go Tound x§ . Cun-
Té3 npH CXoRe noxasaH HA pre. 6.220. CnurTes ouepEueH, TAk Kag
Xf, X3 - A0COMMTHAA MWHHMASL, & OCTAARHHE FHACTRH SMIALTCA
YI8CTEAMI MAXCHMANEHO OHCTPOrO yOIHBAHMA (BO2pacTanns) JyHEnmo-
. ana (n cwry sorsyroorn f (@) ).x,
- t

Fre, 6,21

ime. 6,22
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4. ww
Yonopis MHBEDHAHTHOOTH
I uorema (2.2") umeer Bunm:
l'f‘[-yff;;‘; *g filhx)di]dt , %, =055 2(1)=0, xz(t,)=4. (1)
-&yxn'ln }‘(i,u) HeNpepuBHY ¥ ARG epeHIEpyest., [lpemenAn oOWIHYD
NpoileAypy, HAXOmMM:

He(pi-t)i=4 o fi=$ha o B, Humpi-ti=0,

Ho(-8)4i -3 + - 0.

LSS ONTEMATHHOCTH HEOOXORMMO BUNOJHEHWE PAREHCTE:

E{-g.a, .-.:{'-a. @)

Beero rau;( papeHcTs Ke cooTHOWeHmA (2) crpaBeiIE-
BU BO Boew Jasosom npocTpadcTee A¥1 , TO, K&K W3BECTHO, ITOTO
HEOOXONHMO M ROCTATOUHO, WTOOH mHPerpax (I), KoTopull MORHO 3amM-

caTts eme B Bune 1_/“"'::')!.(“)(! 4é Ah)da;,

He 'sancu oT OyTH or caHui. Taguw o0pa3oM, BUTlOAHEHHe
(2) Bo Bcem Ja30BOM MPOCTPANCTBE ABNAETOH HOOOXOAMMHM W NOCTE-
TOYHEM YCNOBXEM MOJNHON WiBapMauTHOCTH cmeTeMi (I).

Ecxm me (2) CHOpEGBEJANBO TOJBKO HE HEKOTOPOM MHOrOoOOpasHE B
npoorpascTee AR 1 , To cEoTema (I) OyneT WHBADMAHTHA TOJBXO Ha
BTOM MHOTOOOpasKH,

duTepaTypg & raase ¥

I, Young LG, Generalired curves and the existence of an attained
absolute minimum in the callindus of variations. Comptas
Rendus de ba fociete dec scionder ot lattes Besovie oo m. 30,
Pp.-242-234. (103D). .

2, A.A.BososkwH,. CHeumaniiie BXCTDEMATH B 3ANAYAX ONTEMAXLHOIO
yupasnenus, "Texuwyeckas KACepueTmxa", 1969, # 2.

3, flonn w Moftep, HeoOxozmMue ycJOBWA ONTHMANBHOCTH OCOOHX 3KCTpE-

Mazell, "AcTpoMesTMKa W paKoTHas Texmuka", 1965, E 8.

Syanep. Hccaezopasme ONTHVAABHEX HEAMHENHHX CHCTEM DEryIRpOBS-
Hua, Oxcnpecc-prfopMauwn. "TIproOpN B SAEMEHTH &BTOMATRKR",
1963, ¥ 37,

4
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5. B.M.Typuwan. METOA KPBTHHX MOKCHMYMUB W yCAOBMA OTHOCATENBHMON
ONTHMBILHOCTM BHPOXAGHHWX POEMMOB, "ABTOMBTHKE W TOXGMEXHHM-
xa", 1967, ke I2.

I'nasa Y1

’ CMEUMANBHEE SXCTPEMANM i PASPZESUIOCTH

KPAEBBHX SAJINY ONTHMAABHOTO YOPAKIEHWA

[lonuTRY NpuMeHEHNE KASCCHYECKOTO BAPHALMOHHOTO MCYKONSHMN
R npusuune MaxcuuyMa A.C. [IOHTPArMHE K TEXHMNEOKMM 38A6YAM
ONTHUBIBHOIO YNPEBEGHMA B CONBEAHCEYBE CJAYYGOE PABCHBENTCA O HE-
BO3MOLHOCTH PENHTH KPEOBYD Bazauy.
: B aTolt rasse OOOYXREOTCA PAIPOWMMOCTH Kp&eBMX 382184, BOS~
HEKSDUMX B TEOPHM ONTUMBABHOTO ynpasieHWs. He npocrux npusepax
NOKA3EHO, NTO BTN TPYAHOCTH HOSHHKEDT HE NOTOMY, YTO "myoxu"

| METOAH pPONOHRA KPOoBuX 88144, & MOTOMY, YTO, OCTEBEACE B PamKax

KIIGOCHYECKOr0 BAPMELWOHUOIO WOYHONOHMA ¥ MPUHILWNG MaKoWMyNE,
WHOTH® KPGeBHE BAABYM POMM2L HEBOSMOKHO. BKALYSHME B COCTER
SKCTpeManel CMOLUMBABRHX POXUMOB (oco0ux, croassAumx HMNYRBCHNX)
NO3BORAST WBUBXATL WHOTHX TPYAHOCTON.

o FactuerTpuBap?od MBTOAN NPEOROABHNA MECTHMX “aN", AuEBRRE-
UMK DE3PUBOB GYHKUWH "HOBAGKM" W YAGASHWR CONPANEHHHX TOYEK.

§1. Hpsesse sangys B TeopMN onzwwenBHOrO
ANDGBIORUR

HenoMWHaoM, ¥TO TUNMUHAR BEAGYS ONTHMARBHOIO YyNpaBASHUA
J8KADYABTCH B c.ueu:&neu. Tpetyorcn HalTy MHAWMYM QYHKUHORENA

.‘ A("‘.a)“' (IOI)
HE KOTOPHN HAJIOXeHH HESaEHCHMuE A PSHOUBABHES CPBABM
s &, ) lm...,‘n. (1.2)

= {.’(‘itl K
Saecs X(H)af2,(¥),. X —yopyen, HONPBPHEHER BOKTOP~IYHK-
JUtR (ESOBMX KOODAWHAT} u(®)e« {l,t.a),..., ll,(')}—! ~UBPHAR, KYCOYNO-
HENPOPUBHAR BOKTOP-QYNKUMA yNDaplbHUA, NPHAGATORANAR OrPARMYEH-
Kot ooasorn U tuna min® U & Lmar ,
Iponnveue sxavenns L aaa NPOCTOTH OYyAeN CYMTATH (HXOMPOLEN-
nan: () eXip | %, ()= Xua, {2, {,=4,
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Kax waBecTHo, ypapHenwe Oftiepa m ycaosme BellepuTpacca »
BAPMAHITMORAOM MCHACASHEN AMCO MPRHIWD wagcmaysa [loiTpaAruEa [ 1]
r2. Tl NPUBOANT K YPABHEHMAM M YCAOBMD

A.‘."Hm , b=d, Ry H;&;PH’
ne HeAhi(tzu), Ay
¥EM OODE3OM, 9871248 ONTAMAALHOTO YUPABIEHMSE CBOLNTON K RBYXTO=
qemyol! kpaenoll azase EAA CHCTEMH OOHKHOBEHHHX anddeperigank—
wix ypapienr? (I.1)-(I.8), T.e. x moxCopy TAKAX HAYATEHIX

A(t) , 9rodu momyunTs sanaumie X .

Jlan pewenms kpaepofl sanaun NpEMEHART ardo meron Hamexopel -
mero cmycka, amGo weton Hzwrona [2].

MeTon MAWCROpeSwero CHOyCKAa "aKINMAETCA B MAHAMMABIHR He-

M=T[xi(ts)-xi ]’y (1.4)
rne §»0 - sexoTopHe BecosLe ROBJYMIMEHTH, & METON liskToHa -
n ONpeneseHNn NONPHBOK AMi(4) w2 owmcrems mmefHuX ypaBHeHW!

”fu.- =% xai2..,n, (1.5)

e YonX,(b)-%g. O0a oTH MeTORA fGLT CHOCOOH JUIA ONpEJEACHRS
Taxof MoceNoDATEABHOCTH HAYaxsHMX Bertopor A(f) , wrodw
» . yousasm.

Kax mpmmuAn MaxcWMywa, TAK ¥ KASCCHYECKOS BAPRAUNONNOE
WCumC/EHNe NPOMABORAT HA CMENMANKCTOB-T XHWKOE GONBEOE BUEYET-
JHEe MPOCTOTON AJTODHTMA IAA DACYETA ONTEMAALHUX TpaekTopuit.
ORHAKO NPR NDENEHEHNR DTHX WETONOB X CONBWMHCTEY LOCTATOUHO
OOXHEX NPAKTHIECKRX 3afa¥, KAK NpABRIO, HE YIAeTcs DesdTh
Kpaenyn 3a%ady, HECNOTDS HA SHAUWTEABINE DACXONH MAUNRHOTO Bpe-
weny. TRNAYHLE TDYRHOCTR, KOTOPHE MW 3TOM BOBHMKAWT: OTCYTCT-
BWe CXOMMMOCTH, GONE@AS YYBCTEBATEABHOCTS TPAEXTOPHE K HeSHAYA~
TeNBHEN MIMEHCHWAM HAYATEREX 3HAUEHM) HEONPEReJeHHHX WOXRTE-
nep A(ty) , monanamwe b mectHse "ma" W T.N. :

PaaHye yCOBEPUEHCTBOBAHAS M NpYMEHeHAE APFTTX METOEOB peue-
o HE7 ppaepux 3aiad OOWYHO He nomorant. BwecTe ¢ Tem, Kaxk RCHO W3,
$ESHKE, ONTAMANLEHOS PEMEHME ANA SANAHWHX KDAaeBHX yoXOBRR HO3-
¥OWHO, 300 CYMECTBYNT NEONTHMANLANE TPASKTODNM, COSRRHALUME
JNAKHEE TOUKR.

(1.3)

BAARW

a .

LS
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- neonpenenensue fioreresx Jorpanna. Ta-

“

" ., YN TpaexTophm, coepmnsmayn x(0)=1

B oa. ¥, Y1 g pasoupasst TpH BHENA CHEUMAJBHHX 3RCTpeMayel:
¢ ocoOke, CKOJNB3RAINHE # WMAYALCHEE.
lokaxem Ha mpocTefiEix NpUMEpaX, K KakkM NOCAERUTEBRAM b Ne-
Wenun Kpaesod SaiayM NDABOJAT HANMYMA TaKKX DEREMOB.
Nprvep 2.]. Hefru muamvyM FyHminonan
I= [widt , 2=, |ulsi, 2(0)=1, x()=a.
lloabaysch NpoUeRypof NPHHIMIE MEKCAMYMA, NOJYIHM
H=hu-xt, Nelx, ussignd, x=1t+0, hast'e26t 0, (2.2)
OTcmga BMAHO, 4T0 B BepXHel NOAYNROCKOCTH xt; A BO3PACTE~
er (x>0 , N >0 ), b wmmned - yousaer (x<0,K<0 ). Ecau A@)>0,
76 =1 W Tpaexropua OyLeT WMeT: BRI, oTMederHuE Ha pnc. 7.1
uwtpolt 1. Ecau-f<A(@)<0 , 7o no amamm, X = 0 npousokner neperam
4eHWe ¥ TPAGKTODWI NpMMeT B 2.3. Poam M@k -{, To TpaerropmA
- eNMHCTBEHHAA M oTMmeueHa uwipol 5. M, uaxomen, ecau A(0)=-{,
TO TPAGKTOPHA HEONpPeNeJeHHAs W MOXeT OuTs Judo BmRa 4, Jmdo 5.

5 =

(2.1)

Pre. 7.1 Puc. 7.2

TaruMm oOpasow, BuOmpas mdoe A(0) , moxEo monsoTs B ALOYL
Touky orpeaxa AB » B ormensuo croamyn Toury ¢ . HafiTe onvamans-
W TOYKY @ (cM. puc. 7.1),
B paMxax npRHOMNAa MaxcuMyma (2.2) upocTo HEBOSMORHO. 3aech dyHK-

wna wesasxkn M (1.4) w qywems W (1.5) Spaspusuu (pue. 7.2), a
+ HOTOMY TOBOPMTE O SXONMMOCTH KAK METONA HaHckopefuero cnycx;
Tak » Metona HewrTora SecoMucaenso. . g
1(0).1?@::70 ;(";e-uacynecwomulo onTuMaisHot KprBoY, coemanArwe

g n » OYEBWIHO © TOYKN 3PEHHA PHANKE, WOO dYHKIHO--
Haxn (2.1) %oxHO TpakTOPATE RAk qanayy o ummaunrwu.nds\eue TEAA
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BpesmernA, KOTA Ha HAK..OH KPHBOW HAZOAEHO OTPAHIYESHHE fule 4
270 TAMAE KOHO M MATEMATHYECRH, TAK KAK KPHBHX, COGNMHMKMIAX
TR TOYXM, GECKOHEYHOE MHOXe0TBO, HYMIIMOHAN OrpaHWIEH CHH3Y,
a DOTOMY CPeiM BTHX KPEBHX JIOMRHA GHThH KDHEA, AOCTABAAMUAMA

vy [ .
3amMeTHM, 4TO HA 9TOM NpAMEpe HATAANHO MOMHO HACKUNATH He-

YCTOPHMBOCTE TPRSKTODHA # YYBCTBHTEABHOCTE KOHEWHNX SHauelm
TaanBHX KOOPNIAT MPE W3MeHeHMM Hayarsuux snavemstt A(0) . B ca-
MOM Nexe, MYCTh B PEsyARTATE NPOUECcCa MTepall¥h ME MOJOIIH K TOu-
1 we B . Tipn cxoxs yrojso mamix orwiomenwsx or axavenus A(0)=-1
RoHeuHoe aHeueRme X(3) Oymer cxauxom nepexoqurs m3a B B Cw
00paTHO.
9ror anementapuud npwvep AR rpeswinoro anauenwd |2(8)<d
PemABTCR BEchMA NMPOCTO, OCJAW B COCTAB OKCTPEMANN BRIIYNT y4ac-
Tor ocoforo pexwma X €0 . Onnexo Ha HeM JerRo yOemwThes, 9TO
BPHODHpOBAHME CYMECTDOBAHMA TAKHX YYACTKOB MOXeT OWTEH UpMIMKO!
HEpaspelMMOCTH XDasRON 3ANATN K UYBCTBATENBHOCTH KOHEWHHX 3Hade-
HEl' X BAPBHPOBANAD HAYANBHEX , Tak Kar odnacTs fasomoro
npocTpaNcTea Oyner mMeTs “mycrors”,
. Hallte wotmmans dynrinoHana
a[tat-utdt, k=i, x(0)=f a(B)ea, |ulcf, (2.3)
[lo mpmmiNmy MakCHMyME HMeeM ‘
Hol-ztaut, Jedm, usmsignd, watteey festlofed +2,. (2.4)
HecmoTps Ha BHeWHee OTXMYNG 3Ta JANEYA MMEET wHoro odmero
¢ npentnymeft. Hs nocaexkmx YeTHpex BupaweHnfl ® (2,4) BMO, YTO
. BRCTPEMAJH 66 COBNAZADT C sROTpemanavm npuvepa 2.1. Hoaromy
00NACTS ROCTRAMMHX KOHEWHHMX 3HaYeHNfl Ta Xe ¥, ecam ocramarica BY
PEMRAX NpAHIENA MaKCRMyma, TO Huxaxmv mopdopom A(0) yrosaerso-
prTe rpaswuoMy yoxoseo Xx(Y)ea Hesosmoxmo ‘(cum. pme. 7.I).
3neck DPWINHA RDOETCH B CYMECTBOBAHME B COCTABE DROTDEMANH
YYACTEA CO CROJEIANAM DEXNMOM,

lipmvep 2,3. MEHEMYN fyHKIHORANA

[=[ttutdt, delt, xCt)e-d a@) el (2.5)
Corracio nporfenype UpRHTIMNIA MERCAMYMA y
Hedlt-2ut, X=0, HewA-2% =0, “'g“"'- (2.6)

Henoapaya xpaestie ycaosma x(-t)=-1 , HaxouuM Cem-Cp=f wum
x:?-c'- { . BAjABEACH DAIHEMA HAUATRHEMK M-?)l--Z Ce , momywm
i, cemefcTRO TpaerTopnw (pitc. 7.3) m dymmumn "HEBA3RA", NOKABAHHYD
"a pre, 7.4, Otonna csenyeT, YTO MU MOXEM [ONACTE B JOIYD TOYXY
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Prc. 7.3 Puc, 7.4

z(t) npn t,<0 x roxsxo » roury C(xe-f) npn d= I. Omsaxo Ram-
PHroNHENENA TPAeRTOPMA, COENNHANGAR TOYKR A = B , cymecrsyer,
#GO CYWeCTBYUT HEONTRMAABHHE TPASKTODKM, NDOXOAAWME 18DE3 2TH
To4YxN, B JYHKUMORAT OPpAHNYEH CHN3Y (CM. (2,5) )« Snech MH TAR-
xe CTAARMBAEMCH ¢ HEBOIMOXHOCTED DONRTH XPACBYD 3aualy B PavRax
IpexENX WeTOROB,. [Ipvem "mwiosaTH", RAR W panee, HO MeTOIM pe-
WOHWA RpAEBHX 2a%au, & MPRCYTOTBAE B COCTABE BROTDEMANH HMIyABC--
HOrO y4acTKa.

TIpK 02HAROMAGHWR C BTHMA NPWMBDAMR HEBOJBYO BOIHERADT BO-
NpOCH: TAR JM YR UACTH 3TH CNEUNAtThRHe pexmMN? Bens odxonmmes
e 0e3 CHEUMANEHEX DEXNMOB XO CHX 10D. )

llpexge Boero MOKAEe™, STO GTH MpAMEDM - He 'eXMHNIRNS. Ama-
JOPEIHO CTPOATCH OGJACTR NOCTITAMOCTH B mprMepak (%(ty)=min):

1) F,=2tilm-tu, xei, Ulsa, {24 ,as>0;

2) Z,=at-Zasint-u'stin't oW, 2el Juiga, a>0
IR B G0xee CJORHHX MpPOCTPAHCTBEHHHX CIYYaAX:

8) 2,eaienf , Riml, dy= iy, [Wlad  Wled;

) 4y exfon-U-Uf, =1, & Uy, Wied, 1G] &].

OTHOCHTENEHO DACHPOCTPAHEHHOCTH CHEUMANBHEX DEANMOB MOXHO

' _ oTmeTETH caesyrmee. ITE pemmMM OTCYTCTBYDT, ©CAR CRCOTEMAa ypam-
upft (I,1), (1.2) - JmHefiHas KAk MO ynpabieHuo, Tax W no Ja3oBum ‘
¢+ moopruserem, mdo dywowa HeHW®A) - sunyreas no & upn i
vanoex € n A ; '

Yro e xacAeTCA OONEro CAyYas, TO CKONBRAMAS DeLAMH, BooO-
ne T™OBOpA, NPV HEeROTONHX TPAHIHHX AHAYEHNAX NOTH IIEISOCIHH.
eom dymoina H=H@\WU)  opr reaxm-ro romdmmaumax X, A
nNNeT DA waw donee Mo ‘oHyMa, T,.2. OFT BOSHARANT, €CJ OnTHMAal-
non FUPIASAHMC MOTET FMGTH NepeNamdeHar, NTo (18313 n CQALAYHCTES
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cAy9aes. VMUYJAbCHEA Desiwd BOSMOXEH, ECIM CYWECTBYT TAKAE KON
Guwnanmm X , A , uto SupHe=oe. Hl 0COOHH pexumM BOzMONEN, KOINE
B Hexmaefiiofl sajade onu'c': Wi HECKONERO yupaaiennfl nxoust MEHeNHO.
Ecxm oOpuTHTBCA K 3a/(AYaM TEXHEKI, Hanpurep #a odnacTy MEn-
MUKW TONETA, TO MOXHO YOOAMTECH, YTO CMENMANLHHE PRMMMI CYMECTE)
WT B GONBEMHCTBE 3azay. Tax, eCJM 3ABUCAMOCTE TAIH UBMraTert or " J
pacxona TomiEba JsHefiHan, TO NpR ONTUMAIGINN padoTs mBHraTeaed
BOSHWKAeT ocodull pexmM. ECAR XaparTepUCTHKA HeamHel'ad, TO - 2
croasshumft, Ecis BEAwuMHA TAMK HE OUpDaHmdeHa (YT0 NPHHMMAaTeH &
BO MHOTHX SQUEYAX PaUll YIPOREHWS DEMeHNd), TO BOSHMKAET KWMOYJILC-
Hult pexmm. TAKWM O0OpaA30M, BO BCEX OCHOHHHX ONTHMANLINX 3Iaja4ax
JHHSMUKE, TAKHX, KAK HAMBHroAHeMEaA TDAEKTOPNA NOAETA POKETM,
BXOJl KOOMEYECKOrO KOpadia B aTMocdepy, MEepexom COyTHMKE ¢ opin-
TH Ha OpPOHTY, SSJ4YME MEKCHUMANBHON AANLHOCTY TOPHAOHTAABHOTO
NOAETA CaMOAeTa W AP., COMEQEATCH cheuMattHue pesmu. CymecTno-
BaHMe NOCNENHMX R ABJAGTCHA DAABHOE MDPAMMHO! Tex TpyjuHocTel B
PEWeH™! SAREY AMHAMEXY [ONETH, C KOTOPEMH HCCAENOBATEAR CTAJKN-
BAWTCA B HACTOsWEe Bpews.
TpajueHTANE METONN DeWleHHS ONTHMANBHHX 3alay He B COCTOR-
HEH NOMOYH B TAKHX CHyYasX, TAN KAK OHR MOSBOAHNT OTHCKHBATDL
TONBKO CHACHH MMHHMyM ¥ HE MOTYT CAYXHTE CPeICTBOM GOphOH CO
CnenHaAbHEMT POXEMANH, KOTOPHE ARIAMTCA NOPORIEHHEM TpedosaHui
CHABHOTO MHHAMYMA.

§3. Conpszeiiue TQUKN - HOTOYKMK MOCTHMX "7N"
MA0XHHX Daugrnit

Lpyro# MCTONREE TDYIHOCTSN B DEmEHNE XpaesHX Aanay - BOA-
MOXHOCTS HAZANYMA CONPAXEHHMX TOYEK HE MCXOJHOM [PHOANESHME,
C KOTOPOrO Mi HAYHHASGM Npouecc Wrepanm#, ONREKO TPYAHOCTH, KOTO-
PH® DD DTOM HO3HHXADT, COBCEM HHOI'O NOPALKA, YeM TPYIHOCTH OT
:meuluwux pexuMOE, OHN NPHBONAT e ¥ NOHBASHMD "NycTOT" Man
MSpTBUX 305" B npocTpancrse X , a X MeoTHEM "EMam" B 3aBHCE- ¢
MOCTH "HEBAIKN" ROHBUHMX 3HAUGHUN Kax QYHIOMM HE9afbHRX A M .
K pemenyaAM. 1102 MOCASAHNMN NOHRMANTCA SKCTPEMEAN, KOTo-
PG YIOBJASTBOPANT 3AMANHEM IPalNTHEM YCAOBMAN, HO TEM He MeHes
§YHIAIXOHAN HA HRX HE ZOCTHNEST MHHKMYMA.
- mﬁ:::xmp:::?npyeu 8TO fIRJEHNE HA NPAREPE M3BECTHON 30M44H
- :{W- (Banaua o Spaxucyoxpone) HalTw Kywsyw, coeny ix-
nainvie touxw A w B, xouraner no woroped wa powen A
174
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nefloTENeM CRIM TAKECTH (TPEHEEM W CONPOTHBAEHKEM CDEAH npexetpa-
raesm), MaTaprRanbHag TOYRE nocTHrHET TouRRM B B mmmmasLHOe
spesst [3].

Boasmen touxy A 38 WAYA D KOODLIMAAT, HANPABEM OCh X IO
pWAOHTAIBHO, OCh Y — BEPTFRAARHO BHN3. Zanava ONWCHBAETCH
YpARHEHHAMN S

T= f‘*ﬂﬁ'da, yell, y0)a0, ylx)=ys g7,
Kax HaBecTHO, ([3] crp. 35), peweruem 3aA89R ARIAETCA
IIMRAOHAA, YPaBHeHHe KOTOpol' ¢ yIeTOM IpeHiriHoro anagenna y(0)=0
NPAARMAET BRI
z=4(T-sint) , y=C(-cosT), (3.2)"
rne € - napawerp, foctosuwas € - PAIMYC ESTAmMETocs KpyTa =

HAXOXWTCA M3 YCAOERA TMPOXORKEHWE Uepes 3aNaHHyD TOIKy v(x).
. ' j’ [IycTh ME 3aKaiHCh HeXOTO-

4 DM 3ngUEHAEM C R B pesyasTate
a) l\/\/\_}{ pacyeTa MONFUHME TPaeXTOPHD,
’ B waoGparenHyn Ha pac. 7.5a.
I 3Ta TPAEKTOPHA COAEPART CONpPA-
XeHpue ToukM @ , & M mMeer
? 8 "HeBASKY”" I'DAHEYHEX yCIOBRA
a 1 ~_ M=(EB)* . Tgcrs mrmpouecce
i ® -pewenns gpaesoft sanaum € A3we-
usetcn Tak, 470 nepssxa E£8
o yMerbaercd. B peayaprare Ha-
B CTYNHT MOMENT, AUTJNA BEPUMHA
: | OMKAOWIH CTAHET HA ONHY JWHRAD
=>‘ ¢ B » omesenme xax » Ty, Tax
|

(3.1)

H B APYTyD CTOpOHy Oymer yoe-
AwamBaTh Hepaary (puc.7.50).
Mexny Tem xpaesas 3azava eme
He pemena, TOYKA HA COB=
wectrracs ¢ Toaxoft B . B 3a-
sucnmocti M=M(@) noayunaacs
Prc, 7.5 MecTHan “mma",

Eoam aTy AMY APROONETH, TC MOXHO DemiTh IPAHNYRYD 537°3=
yy, N0 3ITO PEweHWe OY/IeT JOXHEM, TAK K2K SKCTPEMALD dyner 20—
REepTATh CONpAXeniyn TOYRY @ (pwe. 7.5R) B He CyneT MyHm‘aiALn
mnrorpara (2,1).

N /
’) \\\\\" ’,/ B

—

¥ 2 \\ -

e -
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Sasncumocts HesnsxuM or C
gpelcTaBAEHE Ha puc. 7.6, Ssauenne
G cooTBEOTEYST MecTHol! "Ame". B
nogoGiue "AME" NPHBE/BT METON HA—
moKopeluero cuycka, echm mpoiecc
WTepalMl Rauancd co 3HaveHmA €<y
(om. puc. 7.6). Lun Bcex 3HadeHui
€ <€« Cy HWTEDALMN NDHBORST K
ROXHOMY MEHHMYMY ¥ Xnulb I8 3Hede-
Hift €»Cy =~ K pOWEHND Xpaesofl 3a-
IaY, HOCTABAAUEN MUHMMYM WHTEr-
pany (3.I). OTH SHAUEHWS X&DAKTE-
PHSYDTCH TeM, WTO NPOUECC NPUOAXICHMA HAYMHAGTCA C TPAGKTODHM,

(puc. 7.5r, Tpaexropux I,2).

Txaxes eme AB& NPAMEPR, B KOTODHX NPOLECC YMOHBUGHEA He-

BASKHE, HAYATH! C NOXHON MWHWMAAM, OPREOAMT K JNOXHOMY MHHEMyMY:
0 fagh , det, x(0)ud, x(@)=b ,a»e, 0<ded;
2) | o @ | deu, %(0) a0, k@)=,>-h, A>0.

OcHoBHBAACH HA PEOMETDEYECKHX COOODAXEHMAX, 4BTOp Oeper Ha
CeO0A CM8AO0TH BHCKASATE B KAYeOTBE I'MNOTESH CJIyONEe Npejioxe-
ml .

Leansogesne §,1. Mycrs odascts dasomoro mpoctpaxcrsa €,
SAHATAA PRCTPEMANIMA, ONHOCBABHE W HE CONG[MHT BHYTDEHHEX uYyC-
70T, llyoTh aKCTpeMaNk 8TOrc HPOCTPAKCTHA COXBPEAT TONBKO OONpA-
XORANG TOURN THIA KBOATeaARHON W orwdarmedl MAM To4ex moasparta™ ,
8 RoHeuHue sHaveHun I  Juxomposai.

Toraa MeToas HaEOROpSAmErc OmyoKa WAN METOX Hewrona, ocy-
HEOTBAAGMHE C NOOTATOYHO MANHM BATOM W HAYATHO C AOXHON BKCTpE-
MAJR, UpEBEIYT AECO K MectHol “AMe", Mm0O K JomHOMY MNHEMyMY.

ConpAxenHue TOSKW - HE SAMKOTBEHNAS OPHIMHA MBCTHHX "AM".
CnenManbHie DOXRME Takve NPUBONAT K MeCTHEM "aMan® M, BO3MOXHO,
Faxe Yame, YoM COUPANEHHHE TOYKMH.

. Haftn maumayw $yusiwonana
VoL  deu, U6l o0, =3, 2(0)=D, x()=4. (3.)
Tlo OpMAUETY MaRCHMyM

-
Hely-e* ;A--lz!"', u-u'n.A, x=ztal, (3.4)

'/ T S M 0 i+ 7 "
aXHM O Paso! CONDANEHKNE TOTKW rana gomyca w RAOYARTCH |3
. o v,
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JKCTpUMAIM TIPEACTABAEHH Ha puc.”./.
Jlarxo BRAETH, 9TO NpOUECcT HTepansi

——————————— —e 8 0o ywmHbpueHws “"HesAsku", Havarull

| ¢ axorpemarsvr I wid 2, mpEbeger

" "
~t AN A ) K MecTHOM "mMe".
AN, WA To &e 0AMOS OTHOCHTCA A K (pH-
\/<’ \,\/T wepant:
1) &,=-Chx, &ell, lulei,
Puc. 7.7

Pl -
2) oi.-;{‘;; y Xall, lul&l, a0

Yro menaTe? TAKGH BONpOC HEN3OEXHO BOIHMKEET y FuUmTend. bamko
1@ TONLKO YCTHHOBWTL ARarios OosesHx, HO M YKA38TL CDEACTEA
AR ee nedeund, D KaueoTBe TaKOTO CPEJCTEA GBTCP N Npeararast
NEeTONH peweHns onvuvansiux sanav (ra. 1), koreprs, » wacTHOR-
TH, REDT AAPOPUTME AJH DCLeHMS SANAY GO CHSfIMENBHEME DEXTsany
(ra. I=Y). :

§4. Hekoronue DSKOMEHIAIIAY

EopoTerun ¢ COnpreesiakMi TONKAIR W NOPORLUENHSY HNH MECTHU
wit aMasE" MONHO, Hadipemep, cacdyBline D§Tew. Tpm 0FuoKasee Toao
NpvOAWREHIST PARCCYWTHBAETCA (A+§ ) 3ncTpemanct, KeXoimius «
ogpol yeuxw X(%) i dawsind p(ég) . HO rawux, 9ToCH Onpeje-
AHTEAL l"p)?(idl biebd.,n o Tae Spimpy=Re . #e Giax po-
BEH Hyan. HHTeIDHpYA Ba SHTepeoyruew Rac RHvepsee ( g, & ),
Buiucasem onpexexnreas |Bxy(4)l | L,iwd,2,.,n , re 3:.-, =&, -2,
£GA# BTOT OUpENENNTEN: H OCDAIAETCH B HYAR (MMeel npR AGOM .
{3 (i..t.] TOT %@ NOpANOK, YTO W H8 BCeM RHTEDBane {t“i.) )e
TO CONPRASHHAA TOURA OTCyTCTHYar. Eoxm xe mpm Hexoropow %,&(#1,)
BTO YCjOBEE HADYBAGTCA, TO BHAYANE POMAGTCHA SANAYA HA MAKORMYM
orpeska &, , noxa me oramer t,>4,. loxyuennoe pewense w
OpEHAMASTCH 34 I-8 mputimmenme™’ ;
Tax, ecam BepuyThcs K npwdapy 3.1, To BENEM, TO B TOouKe
@ (ow. puc. 7.56) ompepenmrens ¥z ()@ ~, woo
Sy s Rq-Ryyn 000 7 Fay=xy-2,x0-024, ciomosatessso, @ - co-
OpATSHEAR TOYKA. Pewas 8anasy Ha MaxOMMYN OFpesra X, (MaKcH-
sy mepaskn Mu(@-a)! wm wmmmiyn nessaxn Ms-(@-%, ) ), yaassen.

*/ 3ror weton snepsse nprMerun B,A. Pyses.

177



CONpPAREHHYD TOUKY @ ¥3 MNTEPBARA EHTErDHDOBAHNA (%, ¥, )
{cM. puc. 7.5r).
Teneps, WMed B kauecTBe I-ro NpuOIEReHRA oxcTpemans I
(em. pac. 7.5r), He cojepramyn CONpPAfeNHOR TOURA, MOXHO DPRCTY- |
(ATH I PEWeHAD kpaesol sanevd.
MTpOAEMOHCTPHPYEN REROTOPNE Pe3YALTATH, NINOREHHHE B ’
ra. ¥, Ha
npuvepe 4,]. Haltra soimwyn dynaRonaza
X,=Cosy, E=U, |Wlel x(0)=0,x(¥)=0 (4.1) !
Ecxm BOCTIOAB30BATHCA NMDHHUMION MAKCHMYMA, TO NOJFUNM
Ha)l-cosy, A»-Sinx U sa"ml , X=té-g,
IMCTPAMANN RMEDT BAA JOMAANX, ROJGCANMMXCS CKONO JOHWMA
X=0 . 06nacts nocrixmocrs nps onoux A(Y;) maodpamesa na
prc. 7.8. OHa cocToMT M3 s3amTpuxomaHiofl niomaam m Jodolt TOIRR
ne aann fo , 0F . Moxectno axcTpemanel, MPOXOAAmMEX Fepea
RANANRAS TDARNYHEE yeAOBMA, JeCKOHeTHO.

<

Puo. 7.8

HoonenyeM BTOT MpEMED NpPH NOMOMM METONA, MSACEEHHOTO B
rr. JI-V1, lipexne mcero samesaes, uro cworesa (4,1) orrocmTes
K 3wy (2.2).ra. YI; B motopol #=e , YohsO, a moTowy Boswomen
0COOHR pexnM. . Y

Cornacto Teopewe 2,4 ra. JI ma yuactke ocodoro pexma onpe- "
:memmnd::xewsue COOTHOmEHRA H.-p-o (A.p), Me-sinx=0, !
BOAKNX MHTErpamMfl HAXONMM, YTO Ha OCOUOM DEXHME .
Xekd ,(reo0,24,..), 7% peo

Mo reopeme 2.1 I)'Jl. ¥I noxyuaem %M:(w]-—onpo. ur0

AGACTOMTENEHO TOXBKO NMpB JXwmf (Mm=24,23,25, ). Taxme oSpasom,

H3 BCEX 0COCHX PemimOB Xsk) TOABKO DORMMH, KOIME X - HEYeTHHE,

YROBNSTBOPAYT HeOONOR4MOMY YCNOBMD & NOCTABTOT MEHRMYM .x.(i,).
178
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Yy

Ilp# nOMOWR TEOpeM 2.9 rx. Y1 Haxommw YHPRL.SHRE AA y9acTKa
‘J‘lﬂdf);‘inzi::":m‘;: dL'o?:;Jdu!\ pasnn - BUNTOANEHRE B MOMEHT BXOJS,
HONHMC  PaBeHCTRE pe0  TaKEE pabesetia =t m¥ ({u.n HAWIX
T pasIEHE yenosull xeg® ). Hauaxskoe p({.) nondupasTca ncxo;u:

g3 07000 FCAOBRA. S8TO MOMENT sUXORa W3 0COOOro pexuMa ¥ Ha ‘
npuBJeHEd BXOXA NPORSBONBHE ¥ nogOlpumcn TaK, 4To0u YAOBIET:
BOPETH BANANHHN TPAEWIHEM yoRoBMAM H& NPaBOM ROHUS.

o iGN C 0COOHME DERMMAMN ¥MEET
; p BMX, moxasaHHull Ha PHC. 7.9, Mx ase ® ode
aG0ORDTHHE .
X B 3aRALNGHNG SAMETEM, YTO CROJLBALEE
pexmiii, KOTODNE MHOTAA MOJYYEKTCA HE Ma- 5

Puc. 7.9 e BBMLY HEBOSMORHOOTE CXORA O 0C000r0
pexuwa (UpH NOMETRE CXORA X3 YCNOBRA TPAEKTOPAA CHOR&
oTGpaNMBAeTCA HA OCOCHR, OKONBAAUMA , OOOTRATCTEYUT KAK
pas REONTHMANbHHM OCOUHM pEXWMAN, HE YROBAGTEOPAKUMM YCIOBUAM
veopess 2.1 ra. YI. Teopeva 2.0 ra. ¥ B HEOTOPOM OMHOXE rOBO-
pET © "HayoToluRBOCTE" NIMKEHRA NO ONTHMAILHOMY 0CcOBOMY pPexHMY ,
B TO BpAMA RAK MANKHE BOCHDORSBOLMT “yoroftuweuft® HeonTAMANbHER
pexEM, OfAXO MRUWRY HETPYAHO SAOTABMTE BOCOPORIBONATE WMEHHO
ONTHMANBHEA OneOMANBHEE pexmM, focAs BXORE B TAxofl pexmM.
apn mponepre 4¢p N wenats snax My . 370 DOBBONHT aBTOMATH-
qegKRY U HOONTHMAXBHHE OTEUMRALKEE PexiMi (BBRLY HeyovoR-
YEBOCTM TPAGNTOPRA OymeT opasy X8 O HEX CXOENTH) ¥ BANOPRABATH~
0f HE ONTAMAIMGHK ONEHRANBHMX peMmMax. CXOX §4 C ONTEMANBHMK po-
XEMOB MOXHO BARADATE, aBAMBaR GHAK ¥ , & Bampanse- *
mEe oxofa npROABAAA R Mg (NN mUNETAR B3 HETO) Maxoe ¥HOJAD >0

dutspasyes & caaas ¥
1. A.A, Boxoskan, 0 paspeufyMoCTH KPASBHX S&IAY ONTEMAILHOIO
yopariteuma. Tpynw axamewws uM. HB. EyxoRcRoro, BuI. 1181,
1966, orp. I03-128, .
2. B.X, SarycxvH, COpABOYHEK [0 YHCAGHHHM METONAM DONGHWA ar-

| reGpamdeckmx W TpANIeRASRYHIX ypapHe:md, dwsuarras, 1960,
'3, 1.9, 3sscroami. Bapwanmonmoe weumcnenme, Nocrexwsmar, 1962,
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cocrap supaxenme B :

Bi}l‘- vi(@yz; + biu) - e . (1.4)
M3 yoaoBRs iglb-u Hadtnem

' ; Bam - Yi-Qe Ve o0, ix=fd n(1.5)
¢ *y TIYOTH pyMy..,fty - TPOCTHE KODHN XCPAKTEDHCTNIECKOTO ypasHe-
4 » umn A(r).a omoréns (1.5). Obmee pemedne OymeT
Vi G 8i(p) 0, si=dd..n, (1.8)
“g » o ¢ - upomsmoxssue nocrosumse, 4; - wmops A(p) , nmammmMecs
acts »ropas ZoNOAHENHEM BaewenTa C Howepow | napsoft crporm, Miyers My<O .
Torda ms (I.6): Yi(oe) =0 : l.j,),...,n. 83
losaras £¢0 , m3 (1.6) ua ComtMyy, n
Yimmy gody 04 Ljaetd 0, (1.8)

Taasa Yl
HEKOTOPHE SAJIAYH ABTOMATHKH

§I. 3anage MMHRMEATKA SHEDTHW CVTHANA

Oy~TL nomepesEe oFEEKTA OMWCHBAETCH CHCTEMON JiMHeMHEX
ypasHeHR# :

XieQux+biu, Ostgoo. (I.I)
TpeGyerca mmmsuposa_zb dyHKIRONAN
[=["{utat (.2)

NPR RPAEBHX YCAOBEAX c
X(0)= Xy, xi(oo) =0, (I.3)

B paoore[l](cfp.mc ) noxasaHo, YTO 3TOT (YHKIROHAN HACTO
cnsgan ¢ sHeprmef crrmana H(¢) , HanpEMep B SJeXTPHICCKEX DX,
B DEryJAHPOBAHEA [ONOXKEHHA DOTOpA ABHraTeNd NOCTOSAHHOTO TOKE C
yipassieHreM 100 Toky BoadymneHws ¥ T.i. llosToMy jmampas 3azadva n
NOJYUMNE HA3BANMA  3aNAYN O MAHENYME SHEDIEM CHPHAMA. C MaTemaTR-
gecrkoll Touxn speuns dynxuwosan (I1.3) IaeTr OUEHKY BEMIIMHH "CTON-
woeTn" ynpasaexnd,

Peuww 8Ty aasavy MeTONOM naxcmana*/ . Boarvem W=y, n

*

/ YH paccraTpRBASY METON MaKCHMMENR IAH chyvad xouewyrn t,. Ype-
JTINRAH HeOTpaRMIeHKo ty , MORHO NepefiTh K caysanfia oo o Ilpy
ATCM TPACYOTOS NOROIHMTAJLHOS OPEeRmOJIOReHNe , M0/ afe CXONATC!
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TRE My - M3RECTHHE MOCTOHMNNE.
M3 yeavsma ‘5:"!. caenyesr

By=l- vibi=D, u=by. (1.9)
Moncranmm nupaxerie (1,9) # (I’.S) B (I.4), aeknen *
B” - t(m.-)'_ (1.10)
tarerprpyen 8% yunrussen (1.6), (1.7). Torma
LJ - ¥
B’ﬂ!-—! “iﬁ!yy.d,[é”')‘d! “4‘1*0’»- (L.ID)

3peck Ay - MABECTHHE HOCTOFHHEE. _l],yo'rb KBaxpaTHiEad gopea
(I.II) - momoxwTensHo ofipenenennas, W3 yeaosaa

Wﬂ"[‘ﬂ.’u‘)!’ 3:?[-3&.&.#‘;"‘.,‘.] (1.12)

J yib .'.‘.-3.0’ ‘ (1.13)
rue €y - mapecTHME NOCTOSHHNE.
Tax kax raxnuil Texynwl! MOMEHT BpeMeHM MOXHO NDREATE 34
HavexeHuit, To mogeranaas (1.I3) v (I.9), uoaywaem CHHTES ONTE-
' MATRHOTO yTIPABJEHHS

HAXOIMM

u=t;z; , €i=const, (1.14)
OOparay mHumanme Ha 4, uro: 1) NpE pemeHEN METONOM MaXCE=

N¥HA 1@ Dp¥MACCH DEWaTh RPAARYD 2anavy,' T.e. HouadrpaTh 3daveHmA
‘HeonpeneneHavx wRoxmTenefl, 4To0H yronaeTsopmrs (I.3). Femomwa
(.3) apromarmuecks sommt B (I.I2); 2) npu oOweHOM MeToxe peie-
HER (HANDIMED, DO NPEHIANY MAKCHMYMA MAY KAACCHYSCKEM BAPHAIMOHENM
neumcaennam) muverpmpyercs cmerema (I.I) u (1.5) mopmma 24,
samenyrai (1.2). lpr nononsaopansn verona MAKCANKHS B JomHON na-
Fage JOut poNyHeNns cHiiTens yuppnegng RUTEIPAPOEAIE"h TOARRO
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oxorvema (I.5) mopiaxag -
MonyTRO pemesTcA M BOMpCS ¥

(1,19) B Vel NOAY MM HURIPATIH
ate jopwa - OTPHIATEABHO onpeHeneHHan, TO CHCTEMA °
ACEMNTOTHYBORE, B camom nede, TONCTABJIAA (I1.18) B (1.10), wal > .
suzwy, 7o (up =0 ¥ TouRa K=0 - GRWICTRORHAR. Toatomy W 2% ,
Foxee TOTO, WCHOBSYA BHAYRIOCTE v n 8%nox , womno noxa-
8aTH, WTO ONCTOMA NPK YKABAHHUX yonosmax OymeT yoToRuBE ACHMI- .
TOYRIECKN B [CJOM,

OoorseToTRymEuit MpEMep O pacomozpes pares (TJ. w, §2,

npamep 2,6).

CTONRYMBOCTH CHCTEMH. MoncTanw
iy Jopuy Yeliak; g . Ec27
yeToRdEER

e P R STEE

)
’

’
)

fiyoTs KauxeHNS OOLOXTA onxoxpaereA ARSGepEHIRAIBHNME

ypasH
:Www , iokh.n, haley,, WEV
© wpRYepEeM RATEOTRA

i,

(2.1)

(2.2)

Szeod sosliQenmentn @ ABAF-
pron qywamas § , Tpasmisue yoaosws sagamut
o m()emy , &M;lg. (2.3)
TipAweHIN MOTOX MARONMUNA, BoadweM ¥4 & . Torma
Beayiy ¢ ‘3 VO R[aln e M- iy (0
Hs yososns ¥-$ NOXYIAGN
Db tBy(eld , minbl. . n  (2.5)
He yoao .a.:“‘:nmu ' ¢ , .
“.““‘", (2.6)

Bamumew pWEHEE CROTeMd XMHeRWMX ypemHord (2.5) B Bmre
Voo Voo Vie(t) + ﬂo el N, .7
TR W, ~ NAYATBEEG BHAYCHNA Jy , V(4] - MOPMRDOBaHHAR (yRAAMeH-
samsn oxotewa pemewmi! oxsopouHof cmerews, ¢fYs) - acvsoe pe-
DO HEONHODOMHOR OHOTEMSE, nonc-rn'n \6)-(2.7) » (2.4), mpo-
Enparpapyem n cootanmv pupaxenne A4 Q“i! . Bexwumsa aTOTO

BHpAXEHNA OY6T ONPOKOASTECA TOALKO HAUANEHEMA BHAYEHWAMN

fo () - TosTowy L
”P (4% fh'ﬂ) - W[Aﬂ(&.,!’u,k,ght.){.l“'“w].(2.8)
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o

Oruckrsaed  fi = @2 tad) 28 (2.8) B HORCTARLTEM i B (2.6).
(IprurMasn Ry ¢, KAX SHAYGHAA TORYUETO wmomerTa, B pesyasTaTre noxy-
yaeM CHHTES BAGHRA BWIA
o Wt (6,2, 0, %0), (2.9)

IvoT CHHTE3 SRAATCA MOJHEM, #00 RaeT yUpaBNEHRe MAR JHOHX
jHaueHM JA20BEX KOOPRMHAT HA MPABOM. KOMIS. fre »OXHO ACHONBIO-
BaTh NpY HABENEHHE DaRETH MAY CANOJETA MO MOABMRHEM NediM 0es
fiporsos@ OyZymero MOJIOReHMA IeAM,

MuTepecho, YTO 3ReCh LA TIONYIeHAS CHHTe:a, rounes 1R Co-
nee ofmelt sajAYm - MOJNHOTO CHHTE3A TEKKE NPHIIOCH RETErPEPOBATE
ToxeRo cHcTenmy (2.5) mopATRa A, @ He CHCTeMy (2.5) commocTHO
¢ (2.I), (2.6) nopanwa 2R , Xex 370 npwnaock OH NeAaTs RO BeeX
ApyrEX Mercfax. llpu NOCTPOEHMM ke MOABOrC CMITE38 NIBECTHEMR
METOZAMM B CXyuAae, KOG HEeBOAIMOXHO gafttn pewenme B odmev EWIE,
eReTeMy mopamie 2M OpMANOCH OH WHTETPHDOBATE GECKOHEUHOS EULL e
(ROHTHHHYM) pe@3.

~ Tammm 00pagom, NLOXATEIPUPOBOE CHCTOMY BIBOE €osee HW3RO-
rO TODRIRE, YeM B ADYI¥X ¥UTORAX, M TORYMWIW DRueHuE He oduwioft
267ARN CHHTE3A - TICHANAHME B AANARKYD TOIKY %3 ANOOTO HAYRIEHOIO.
NONCEeRAA, & IHAYWTeaABtc Oones o0meR aazaum; TOYHEE - BUE MHOReoT~
PO OOHYHEX CHHTE30D, KOUTOPOE COCTORT M3 ondimaansnx TpaexTopalt,
CONMHATEAX JnCNe HAUANENLE W KOPOYHNE TOYRM.
s Tlo-BRIMNONMY , METON MARCHMIHA uagdoned NUANG ZCOOALIYET
ADONe yNpOmEHAS B YPABHEHRAX 3aIRWM. N

’ :oms sanauy .

e [ e s fur)dt 2 uaiu, a(ty) e 2, xBR(2.10)

oM: . A )
B'“O‘" ~ (M) - X, Bye U¥=0, uny, (2,11)
BazQ-y-Val , y=y,e*a, (2.12)

e A", Llﬂ,u - ay‘: 4 Ep"l = 2y(nt"a) - mf&""d‘
st s ga(eh-eh) s af(h-4)
::p’“: Trem e ze- e fy et o) safe - et <0
I afethoet) <0, moe >4,

Hwe:

y=paeY) szl xet

St 2.13)

a3

Soolve



Hoaovasaan (2,137 B (2.12), & (2.12) b (2,11) u nprARMAA %,
4a TEKyUMe SHSHOHWH, NOAYIasM noanuf CHHTES
p-t_eh)ize-txeh

U=2¢" < +a. (2.14)
8 uacrsooTk, ecar a=0 |, G- oo- , TO AMEEM SEIAYY O MMHEMYM2 )
suepran cwrmana (81) ® (2.14) npunimesT Bad b
U=-22x. (2.15) b

M 3HecH NHTEUPEDOBAMM TONBKO OLHC FOBHAHAS l-po nopauka -
(2.12), Tpn peuenwn Be oTOR 3:aamy OPANTNNOM MEkcHMyra HeoOxoum- *
MO OHAO O WHTErpEPOBATH CHCTENY ABYX ypasHeruii:
ppr@, Zezip. (2.1€)
Mipy xpdow MIMEHeHHn B GyHKOWAX Q(4,4) n pguelith TO METOLY
MUKCHMIHS NOTIOAHNTSABRKY MHTErpHpokamwll He Tpedyerci. Tax, ecim
B (2,10) dyEruMoHas KMEET LN i
[=[ @z« fut)as,
‘

usyy, (2.18)
R, nonorasaAa (2.73) B (2.12), a (2.77) » (2.77}, RaXOEWM nOX-
uaft cmures aun fymxnwonamn (2.17):

uaﬁ;‘ 5 e

Mo pen=aui ¥a N0 TPHENRGY MAKeWMyMg raesase (2 TRY evans O

HeamrefEOR ,! A a
R=—pea, Q‘Q*V—P (2.20)
¥ HE TONLRN TPEMNOCL OH OPORENETH DPECOTY SMHODO, HO W HPOLECe
AHTErPADCBARNA BHASHTANEHO YONOKHWACH OF W MOI' D)WECOTH % ¥UTEr-
PENaM, HE BHDARAKIMCH YE[es BIEMARTEPHYR (¥,
Kpowe TOro, MeTON MAKCEMIHA B PARE CAYNAERH MOSBOAAET TIONYT-
¥0 DEERTL BONPOC W OO yoroftumscotm cmerTems. Tak, nyeri Re@ ,
t-»e0 . foncrasins Bee aTo b (2.19) » mpwparnmeas (2.]9) x (2.18)
HoAywmM ye-2x,. Homcramuw » ceow o4epens 7o A Yayg , Torza ‘
Wa-gat - llpaven ¥ 3a qymamo Janysosa V » wantmem Ve Qn-h(mq}.
v mehz(2-VTF) = f2xBOF-2H) - Mat mwmn, wmo
i<YT V<0 B # |xi>{T Tpk x40 #, cASTOBATANEHO,
nam cAHTes nas {yukuxoHana (2,17) scumnrorHuscxw yerofuma gpm
@|<¥T' , yororums mpw |wel(T n meyerotams npx {mes (¥,
Tp KCMONBSOBAHWH X& NPHHURNA MAKCIMYNA Bonpoc yerofuusoc-

:; g:lca Ou Kk monSopy dymmimn JIANYHOBR JUIR HeARHelHON cHOTeME

(R17)
vo me B =K' - y=0 nonyvaen

¢h (2.19)
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f<0,y»03 odnacra o

s

§3. 3agaum O TOUHOM QeryiMpoBaHid, Sagay
MUK CX0, B

Hoxzmenm, KAKAM O0DE30M WORHC NDPAMEHATL METONH ~J yHKILL.
UasA B FANAYAX C HEAHANMTHYECKMMY (YHRIMOHGNGMM, He [eliaemux
WIH C TDYAOM PElEEMHX CYWMECTBYXGIMMA METOAAMN.

A) Tlyerl NOBE eiiAe CHOTEMU OHBCUBLBTCH yPaBHENANA (J.1)
iyl kpaepdx yoeaomax (L.8), a dymssosen (I1.2) smeer eii

[=[ix)dt. (®53)

STy 3aMAYY MOKHO T OBATEL Kak S4539y O TOYHOM PeryinpoBAHEE,
#ON B OTAWYME OT NBANPATHMHOTO dYHITIHONAAE MANHM OTHIOHEHBAM
npiviaercs tarail k8 "sec”, wax v dompamsm. K samave He npusenwrd
DOUYHES MOTOIL, TSR Rak CVOKUKOEZA HE adafuvmied (e awfdeper-
nApyem 1o JHnM I‘IG Yo

Jamengm dyuwivonon (3.1 cymamorasor (1.3). Hoayuw says
Ny O MIHEMYME SHEDIMR CROKAAG, KoTopas peuaercs ro wowmna (8I).
Yorra coraaciio ra. | aywumwe peuskwa souadw (3.1) Oyayr BHYTpH
otnacT® (Teopesa 4.1 ra. 1):

futs = s‘ﬂu 1,1, (3.2)
ree W& - muimwit sasauy (1.9). UTa cOAacTL noKkataHa wa
o ’puc. 8.0, Onay He nyora, TAK Kax NP KCHOABIO

sasvy conrens (I.14)&e®, ¥, KaK caegyar My
{3.2), oyuecTRyRT DOWEHRA ¥ HepameHcrTaa (3.2)
no @, Tocan monko BHODSTE & TaR, 4T0 B e
JES MOMERT GHO GYRET YAORAETBO[ATH GV pOromy
HEDSIeHCTEY (B.2), T0 3NaYeHMe -[yHKIKOIaAY
(.13 dyuer zapenomo ayuwe, ueM mame pemenns,
ABDAOINIHG MORHO Rallrd OfGrAcTE Ay pewenatl 5 saa9as

C HeARRIRTYHPCRUMA QIVHKIIHOHZA MK ;

#1

fuc, 8.1

=) ety 0<g, (2.9)
fye :‘.:. dt |, $~0, p>0, (9.4)
1.=,£ uf*dt  , gw=0 (3.5)
N maen, Komad nOEMtErpATEHGs BIparese foltott) neanercn

pasphnHo’ fynxiwgl, Hanpawe P

4
10‘/. s @) dE X el
! ienyecrhe fyamivonata (1.5) wowno Opate andaf byuRIMoHa

ROTOPOTO KOO HY TH pemaune, Uro re [GMRYAH e OTHOCAT2H W
’ JET2

185

‘o'{g sy X4ir0, (3.6)

Hn




x cpaaam (I.I), KOTOpHe He 0GAZATENBHO JONKHN OHTH JMHEMHH. Ee-
TECTBENHO, YTO BAR o6xacTy "ayqumx” pemeH®l OyReT 3aBmCeTH OT
RHGPAHROTO (YHKIIHOHAA,

BameTAM, uTO saiesa (3.3) npx jpocTaToYHO CONBEMX ¢  HBAA-
eTCca NPACAWREHRON ANNpOKCHMAURel 3a87aTH O MEHAMYME MAKOEMATBLHOIO , -
orrnomenna xoopumsaty ) na [L,%,] , a samava (3.5) mpu g=f o
TPERTYETCA OONYHO RAK 341894 O MWHEMYMe DACX(QEA TOMIBA Re3aBR-

P camc or sraa cesseft (1.I), i
l Anreperype k raase JU
[. M. Araic m I, ®and., Onrmmanshoe ynpasiexme. "MauwxocTpoemma”,
1968. ;

T'aasa IX
HEKOTORUE SAJAYHM JNMHAMIEM [IOAETA

A) Yroa mgogza XeTaTensHoro ammapara B armocdepy mimHeTH
sHORpaeTCA RocTaToumo mamuM, [losToMmy, nonaras cesfxf (8 - yron
HAKAOHA TPAGKTODEW X MeCTHOM JMHN® I'ODHIORTA), NMOXYIAEM CASKYD-
WHe YPADHEHRA BXOA METATENLHOIO ANNAPATA KAR MATSPRANEHOM TOYKR
(dm3 yuara RAXBHOCTA UOXeTa):

He=Vsine, (I.I)
T mg‘w - §sin8, (1.2)
0-’%5’”-8*{- (1.3)

Aneck M - pacora momera, V- cxopoers, X - comporwmremmé, |
- JTOX aTaxs,  § - TPEBNTAUNONHO® YCKOPOHWe DABHETH,
- MOATOMMAN CLTA, M ~ MACCA AeTATeXEHOrO amnapata, K -
racoToARRe 1o newrpa naametd, K= R+ H | rne R, - panmye maawers

Conpormuenne ® moxsemmas
CHA8 XeTareibHoro ann npe-
tammeres dopmyramn: ? S

X=(cn+84) Y | Ve gu B,

186 :

(1.4)

186-187

|

| ¥ T Kyp Vvt !lfg"vf; (4gs -ap)p + fve

rae Cy - XOB(AUMEHT CONPOTHBNGHHA NPH =0 , fal) - nAoT-
pocts armoofeps, § - XBDAaKTepHEA MNOWALb, A 8 - noxoxurexr-
HHE DOCTOARHHE. :

Sazany Hasansuse yoxosws sxome H,, Vo , @, , woments (5
{, ® xoHeunan sHcoTa M. . SRAYEHRA Ve, 8 ©BOGORHN.

ynpapneHwe OCYNEQTRAAGTCH YLAON ATAKH o . Tpedyercs yxa-
3aTE MHOKECTBO TPASKTODE! UDH [BMXEHWM, 1O KOTOPHM K J6TATE/ b-
iouy amapary OyZeT MONBENEHO TEMA MeHENE HEeROTOPOR BEXWIIHE
(saneva p ). KOAWSECTBO Telns, NORBEREHHOrO K AIMMAPATY, LasT-

U
CA WHTErPANOM
[=| Kep*'V*"dt, (1.5)
B) Jas pewenni f 3a2a9M BOOHOXLIYEMCA METONEMM g ~GyrK-
tuosana (ra. I) B coueranmu ¢ MeTONOM 0O0paTHOR DOACTAHOBKE.

Bosemem Y B Bmie

, Y= (gt {V)+c,0, .
rae &,C, - NocTOAHHHe, JToft PyHRUME coorsercrByer JYRKUEOHAA
(rx. I, 5‘) )

PR ARy R ARICRT L LAY L P
o<l -ptv (G -t o v

C ONTEMANEHEM-YTPABISHNEM
3‘#'% » G20, @y

O onpesesen Ha TeX Xe camsx jonycTmMux kpmssx (II)-(I.3)
Suavenmn & , () nonowpaprcs TaK, uTOOH YAOBAETBOPWY4 SALANHO-
uy He na npasom xomie.

Saxon (I.7) maeT cCuHTES ONTEMANLHOrO (B CMHCJe A0COMLTHOTO
MHHHMYME) YOpasieHMs HA NOOyCTEMHX XDHBMX (ynmionaza (1.6).

lywmxs pewenns wawero wcexonMoro fvhmumowana (I.5) Gynyr
HAXOIWTEOR BHYTPH oOaacTw (Teopema 4.1 ra. I): }.4)‘14}

(I1.8)

V] Y
KT S (G g+ 87,
#TA8 Y6pTOH CBEpXY 0J03HAYEHH INMeHMS MepeMBHIMX HA 80COADTHON
MERARGIN fyHKumORANA (1.6), T.0. pewusHus cE:TeMH (I.I)-(I.S)oo
ynpanxsumem (1.7), .
Hahgem sasmcumocts xesod wacrn (1.8) or V ., Odsenumas no-
CTOAHHHA BeJRYRME B xesol uacen wepamancrTsa (I,8), moayams Ra

187




i

raxaol FMKCRpOBARHO! PHCOTE ©TC HEPaBenc ‘Ao B BHIe:
a,V”"Q,V)*ﬂ.‘ 4°'V‘0f ' Q- Comst, (1.2)
SRAch © TOYKE ADEHWA JWAMKN 3anauw Qg @, ,dy  LOJOEWTEABHH. 3a-
excAvocTh tesal uwactn (1.9) oT
gecTBO =2HOUeHn V, oTcexaemux HepapercTsoMm (I.8), He mycro,
JaK RAK COPABA CTOMT JONYCTHMAR ThaexTopan, TAKIM 0OpaROM,JEN
xawno# BHCOTH MU nomyuaesm mwansaow cropocted (Y, V). amyrpn wo
TAONOPO DETEARSTCS Terma He Goawme, der nLM IBAReHHH ¢ yTpaBjie-
waew (1.7). Hasocs atw snauenas #a rpafwk MV (pre. 9.2). moav
uiM "RODAXOD BXOXA", NP IPAREHAW BHYTPW ROTOPOrO ATATENsHHM
annepaT GyAET HATDRRATHCR Menbwe, tew ¢ ynpasaeane (1.7).

B,

" g
5

Puc. 9.2

JinTepecHo, 9To 3mech MIA NOAYICHKS KAYeCTBEHHON RAapTHHN
(BUFERNA 18 NDROEOCH MHTCNPRPCRATE Frantenus spuxexus (I.I)-
(L.3).

Puc. 9.1

§2. Sanaua o HoseTe A MAKCAMEEAYD LATBHOCTE
nn Ta -
ToJeM nocTomuNo! TATK’

!pannemu!, ONNCHBAKNE IPANSHAS JETATENBHOTO ANNAPATA HE
noeTosuiolt BHCOTe, CASAYRmME:

L‘-Vv £t (2.1)
V= leazx(t], (2.2)
ra-p, (2.3)

3recs [ - nAABNOCTE NoxeTa, V- CKODOCTE, - pRCXOA ToMn-
rwea (ynpasaeawa), Ve - CKOPOCTH MCTAURHMI MPOAYKTON CTOPAHMA,

®

/ HP,E ¥ TE[l MOWHO B M3NOCTHOM CMHCH.. .ws83TE IBHPATCASMR NO-
CTOAHIO! TATN (NP 2arainoM pacxoNe TOlNHba), MO0 X TATA
CPABIATRIGNIN “AAD 2HPICET OT CROPOCTH NOARTA,

188

188-189

w3odpaxena Ha pac. 9.1. Muo-

-

Ve>0, - Macca JeTaTeNBHODC annapara, X - compormane-
nee, XeaV?, a>0 - noctositnes,a=Cof , Cp - xoajdmment co-
NpOTHAXGHRS, f - [UIOTHOCTL BO3AYXA, § - nromans KpuaA. Jana-
fi Bpems moxeTa {t.,{,] ¥ DACXOT MACOCH M-y . HawarbHas 0 KO-

«  JevHAR CROPOCTH paBHE JAPYT RpyTY: Vi-Va . O6uuio sagava CTABET-
i “on cuenymuem o0pazow: HahTm 3aos pacxoma macck p(t) , odecne-

IMEAOAEY MAKCEMYM ZANPHOCTH. IJTA 3ana4a JUIA caydan HetURCHPORAK-

elioTo npewey pemaxack Mmeae [2] ra. IF. On noxyumn ravecTRen-

HYD KAPTWRY ABEXEHMs. Ji# NOMyueHis YHCIAHHHX Pe3yAbTATOB MO
ero METONy HEOOXONMMO MHTErpuposaTh cucremy (2.1)-(2.3).

Ha mpmsepe srToll m nocaenyimell (§3) 2amad roraxem, KAKHM
06pa30M METOROM MAKCHMITHA MOXHO MOJYS&TE NDPOCTHE OI[EHRE CHA2Y
B 7agauax AMHaMMKN [OJETa, KOTOPHE 0YoHb GAXAKA K aGCOARTHOMY
MHHAMYMY .

Sapammecs Tymmme? Yo yvivem o+ TRe  ¥,¥, - mocTommsre,
CocTapmm (fyrmaum 1

Bx- V- u("47aY")s yp, 5/ (2.4)

Vigsgemonns \fB> =@ paxomum
By=-u Yttt mﬂ!ﬁl!, 8 (2.5)

\ i | 2.8)
Br-iq.*?-o : V=ﬁ - % , B:«"!'c#- %E_'),’l_?. g>0!
Fowmmman m u ¥ ns (2.4) ups novomw (2.5), (£.6), noxy4mwm

B=- . MuTerpupys w70 BHpaieH®e (OHO JNOOTOTHHO), CODTAR=
2 o6oGRenmR Tynmmoran J=M+ [ Bdt

Haiines ve
]" vl(mp‘ml) A z}% (‘l":’ ; (2.7)

W2 yesosma supJ caenyer:
€ -4
‘ T y"l[z(':—.‘.).. p_—
fa (my=me) *

Tozeronana (2.8) » (2.7) n ywnTeBAA CHOCRY R (2.4),0K0n%8-

, TENERO TOAYYAeN CIeny

B OUeHRy cuuayt
j= Ve (ty+ my-m
, Q ) {2.9)

Txe Loi®d, %

®/

Mii wmes maxl , moavowy.Gepem fye-V . B cway penenctsa
lnfEN=-sup [ AR DOIYHIENMA NPEBRIRHOTO Pe3FIbTHATH B ONOHTH-
T2REHOM OTHOTE HAT0 WAVENATH nHBR.
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 yiwrunan, gro Vi=f .
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= ..-“.'_V.,\' i e ST, o _\'.-‘.;. S

.Ca»one'rcxl’nunauuuuuztazowz, "

Ve =2500 m/cex, C = 0,06 (mpw Cy =0,5), G = 3840 kr, co-
sepmaeT noaer #a Bucore ff = I8 xM ( f 5 0,0I23). Sanac Totum-
pa (B emmumiax maccu): §m = 77,6 . Tpedyerca HaWTR
OUEHKY MAKCHMAABHOM N&JBHOCTR LONETA. p

BrHagane W15 CpaBHEHMSA HalyeM, XaxoBa L&bHOCTH MOXETE NpH f. P
NOCTOAHHOM peXHMe padoTW ABwrarens. Jas nmoxera Ha aassoff BHCOTE
W OpH JIAHHOM Bece HeoOXONMME CROPOCTE “

V-@F -(;,4—82:—;‘ =250%er, '

TAra Pné - % - ‘."‘ M, CIEROBATEJIbHO, Pacxoll TolJnBa

p= & = “_ a’m" Bpema padoTi JBHraTeNs NpH aToM OyEeT
, M, CA@UODATeJBHO, NAALHOCTH COCTABMT

‘t'&g“!}“‘. " LoV at=250500 = {28 xm. ;
Haftnem ouenxy mo dopwyae (2.9), noxaran &-¢; = 500 cex.

BuducauM BeXmYHNy a'tly. ."‘gﬂ = 000614,

[loncrasss Hauk passue » (2,9 OAYJHM

Lmax 2 e e,
Crempla BiUHO, 9YTO NpenAaraeMasn olenka OAM3Ka X Huxuel rpasm
IYHKUMOHARE W, ¢B YACTHOCTH, PEXHM [OCTORHHOTO PACXOAS MACCH
096HL MAJND OTARGAGTCA OT ONTAMAALHOIO.
2. Camoner ¢ TPI o naniuwn: $=20n Cy=Gos
(ﬂm =0,25), @ =II,lvcopepuaeT ropHIOHTENBHEN NOXBT HE .
= 18 xm (p =0,0128). 3anac Tonumea (Maccu)4m M-aE,

yReasu# pacxox THI Cg = I.% .

BuyncARM BHAYANE NANBHOCTL NOJETA ITOTO CAMOJETA npE no-
CTOAHHOM pewHMe padoTH nuwrartenn, Heodxommmas POPH3IOHTAALHAR
CKOPOCTH CAMOXETA <

V(B - Vit - !

prare P E = %El - % =2220xr. Bpewn nogeta npw nansol .
TATO, 3A408 TOLANBA W YNSABKOM pacxome pamuo: Af -é’- = C‘.‘L"F';

[ D
’*‘mw =30l CROROBATENERO, NANSHOCTE NOXETA TP NOCTO-
ARAOM pexmMe PAGOTH RHRIATENN COCTARNT

L=Vat=60028600 = 260en.
190

Haftnem ouenxy wo dopmyse (2,9) mpw Toft Xe NPOACARMTEABHOC--
e noxera Af = 3600 cer

a=0, f-a.u-miﬂ!g 0.06fk, V.-;. {* .’_‘%‘a&!.‘.:ssooa-.

Lmee € LITET TR,

Kax swuwwe, oneska saanercs sdderTHBHOR AR JeTATEALHEX
ONMAPATOR C PasHEME TRuaMmw asmrarereft,

530

Ins neratexsHoro anmapata ¢ THI W NMOPWHEBHEMA IBETATEJAME
DY 381AHHOM NOJOXEHERN CEKTODA I'asa MOWHOCTH ABAIATENd NpaxTH-
YOCKW He 30BMCHT OT CROPOCTH noxetra, B HACTOAMEe BPEMA HCOONE-
BYDTCA BNHTH NOPEMANHOT'O Bara, y ROTOPHX B MEDOROM AMAnAsoHe
xpefcepoRAX CROPOCTE! K M., UPAXTEIECKR MOCTOMMOR, B srom cay-
988 MPEAMMAA, YTO MOMHOCTH JBRTATENA MuHefHO 38BNCHT OF pacxona
TONARBA ,MOXHO MPERCTABATL 38BHCHMOCTE TATH OT OXOPOCTA W PAacxo-
na oxenymmef gopsysof: P
P “\é ) ' (8.1)
rne "- NOCTORRHAR, . - pucxon Tomnmss,

Noxorasana (3.1) B (2.1)-(2.3), noxyumm ypaswenns TOPR3OH-
TANBHOT'O TOJETA CAMOAeTA:

LoV s vt (3.2)
Pa-ttr s
Ma-p. (8.4)
Oyers bibe,m,, My sanam, aV=¥ . A - ympenrenne,

~ Dpmwennm wetox marcmmmna nud moxyvenma omemxy » Sroft aana-
9e. Bosrmem Ve g ¥4 ym  n coctasmy dymarm

Be-V-y(ie-av") (3.5)
M3 yexosma ,l:fb cnenyer: ( " ) . :

Bu-tidp + im0, mV= B, Bpmtofyavieo, vapl,
Bne6fuvso . n>o.
Noncrannss natnennwe m , V p (3.5), noayamm

P =)

’
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CocTasuM 0000CHeHHuN (yHKIMOH&N, YUNTHBAA, 4TO ",-V,. Tor-

-
za J= e (my-m,) - l{}” (¢:-t). (3.6)
H3 yerosma afp:' BHTEKaeT
3 -
yl‘ .(m‘_m‘ ’ SP7N

Hng, noncrapasst 370 3Ixauenne v [3.6) W YyYUTHLAR CHOCKY

K (2.4), noayuaM OKOHYATEABHYR OLEHI N,
‘J{Rm M) (Eg-¢,)
3’ t z ) I-Incr‘j. (3.7)

. Camoser © NOpUHEDEM TBHPATENEM A JIGEHUMAS

§ =40 w, Ci=0,05 (opu €y = 0.6), WWHOCTHI NBHTATEL
N = 1545 a.c., K.n.a. BUETA g = (6, Qw L1130 gr. 3ananon
TOLAMBL 8M = 78,7 xr.cex”/M, yreabauw pacxomom TomnaARa
Cex 0,25 Kr/A.C.%aC, COBEpUABT MOJUT Aa hHooTe K = 3 KM
(p= 1,0827). TpedyercH AalT# OUEHXY MaKCHMATEHON NATRHOCT:
noneta. -

Hallnem ero RaakHOCTE AP NOCTOREHOM TONOMEMNY CeRTOp:
ra2a. HeoO0XoamMan CKOPOCTL foa&Tz

\/“ Grs -/;.l Q‘MM'QO = 100 "Yeex,

Bpemst rosera

at = m = % =2zaca

MomtoctTs N = 1545 a.c. snoass focravousa mu POpNa0H~
PANLHOTO (OKETA: Py Buen  (UOTPOMAN TATA paser pachonsTE: -
walt);

e";%ga L‘L-‘Eo_!’;i‘_&gﬁ,, ' B“""’WT = E‘_%f'_ﬂ =08 7cn

CJlPJlOBu‘I‘UJIbHO, JEALHOOTE noders UPN 2iuadno!! rmonsoc e

L= Vat =400 73600 =720,
Bulltem ontenxy sonommanbus! saapHorere man 8 = 2 wyuen. Bugueim

wordmwenr & u'}3.3). Ha parensrusa novpeouo’ w PACHONATaoMGE N
SOMTGCT] 757,4/'9 maiines £ n npupassiner (5.1), orvry i
Hattnen '

8- Bty ot peaaanon g g
Aoxee am . ",5 “

=G hfegos SN gy 7, JREMOTINN T8
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T2Skm, Lmar 5 398¢m.

»

30K K ONTHMANEHOMY . -

. JIPpuxacab C NOPWHEBHMM JBUIATOJIAMM B lAHHEMH:

Smed = 400 M°, €= 0,1, N = 11300 a,c., = 0,75,

Holl nAABHOCTH.
' M3 yenosus Pell nafnew CROPOCTEL NOAETA

v T -

BpeMs nofeTa
It= w =

=10 Ve,

=draca.

= 'W‘f"m: -’".., ‘m.‘m".‘

Wa BHUMM, 9TO Oll@HKA RaeT XOpOowHe pesyAbTATH.

FT'nasa X

NPUMEHERME METOJI0B o ~DYHKIHOHANA
K SKCTPEMASHHEN SAZIAYAM KOMEMHATOPHOT'O THIA

- 1] HO ay
| KoMSWNaTODHOro Tuga

A) BxcTpemansHue sarayy KOMOMHATODHOTO THNA OGELELWHAOT

AAJBYH DACKDOA MBTEpPUANOB W MHoPMe npyree. Bee ouw ooranaor

Odik cEORCTSOM - 5To aanauw lIOHCKA BKCTDeMyNE Hi HEKOTOpOM
WHOXECTBe KOMOBHAmN (coyeTanni
nocrell y T.n.),

l ATv aanaup AP[HOT O0AKEYN poas A ARRAITMOHNHOT Texume
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Bagms, Y70 Halie OlleHKa MAK0 OTAXMAGTCA OF DEXEMA Noaera €
! NOGTOAHHYM TIONOKEHMEM OBKTOpA Ta3a, T.6. YKA3aHHHY pexum Oxm-

C¢ = 0,26 kr/a.c.4ac, 3anac ronmMsa 4m = 576, copspuwaer no-
' ser ua sucote N = 8 mv ( P= 0,0927). Hahou OUEHKY MAKCHMAIb-

T.e. RanBHOCTH l.la nuc)paﬁou pexive pasha 4=Vat = F0-2-3600.
“S04xm . lpnmenum ouenry (5.7), cuumras f-t, =A¢ mAraca, .

a=clf-q MBI 4y, fo T, e maopgr e

WHDOKRA KDYT 048HE BANHMX 38184 NDHKARLHOLO xapakrepa, K wme,

HATPHMED, CBONATCA BaLa4M TeopHn pacnucasnit, xazennapkoro nia-

i HHPOBRHER, UEA0YHCNLRNOTD BpOrpaMMpOBaHii, CBAAHCHDOBANNA XE-
¢ HEP cOopKN, 3anava KOMMUDOSEEDG, DIAMEUEHHS CRAAROE, 3EBOJLOB,

+ llepectanonox, nocxejioraTesn~



aproMaTRre, Hanpuwep, sanava swdope Haweurorneflmell xomdwHaumm w2
AwermWXCH JBATATeNell, WIPECTHHX ABPOAMHAMEYECHHX fopM # THNOB
AOOPYXEHNA P KOHCTPYWPOBAHWA CaMOJETa NANHOrO HARHAYEHNA;
AANIYH OMTAMANRHOTO NPOEKTHPOBANNA ABTOMATHYECKWX ycTpoflcTB M3
nadopa aNAMEHTOB, ReTasefl, yIiA0B ¥ ArPeraTos C WIRACTHHMM XAPAKTE-
PROTREAME, 3a/a%M BHOOPE TEXHONOI'MIECKOTO MDOecca MIroToBTenas
Wi cdOpRE B3 GOJBUOrO KOAMYECTBA BOIMOKHEX omepauw! W T.Mm.

W) CHS MOp BTHM 2aNAYaM YIeAAN0CH MANO BHHMAHAS, XOTA YACKO MX
n1erph Beanko. locneanee o0CTONTEABCTBO OOBICHACTCS IABHHM 00—
pA0OM TeM, 4TO maTeMaTRyeckn!! annapaT uan peweHMs nojlodHEX sahay
MOABIACA TOABKO B MOCAEJHUE TOfF ¥ PA3BWT kpaltne cuaado,

F) PRcCMOTpHM KOHEYHOE MHOXECTBO X HEKOTOPEX KowmdpHanmnl
%, éedd,... N . TipWeepamy Takux xomMOMHaunl MoryT OHTH MepecTa-
HOUKRN M3 A SJEMEHTOB (WMCA0 BOIMOXHHEX ROMIMHAnMI N=nl), covera-
#ni w3 m aaewentos no m (A/=CF), nocAENOBATENLHOCTH AAWHH A
pazInf 4AeH ROTOPHX NpHHAMAET OANO #3 m  3Hauennlt (N=m7*) u
T.0l. MHOZECTBO NONYCTHMEX KOMOmHaumit woxeT ONTH 3auaHo ¥ Cojee
CROZHEM o0pasow, Hanpumep, nocAenosaTeAbHOCTS LANHU n-k,x,,...,x..l
(R ~meprul BEeKTOP),TAKAR, WTO X; NDPMHAMAET OJIHO H3 M POIMONHKX
wavenntt n ¥i(x)e0 , j=14,..,8.

liyers onpenenena fynruna (%) ne muomecrse X |, r.e. cy-
meeTayer aaropat™ ewuncaenzs f(M) mna modont KEX . Npw nomo-
m KARMX-TO YCNOBRM BHASNAHH AONYCTHUMHE KOXGWHAILNN, MHOXECTBO
roropux X Ei . Tpedyerca onperemars K€ X* |, ua xotopom fu(%)
INCTHTAGT MUHAMYMA (MaKCHMyMa).

Peuienne aTnx nanau upeapNyal’Ho TPYRHO ( 2]. Jan pana Taxmx
82T UPeJLIOXEHE ANTOPHTME (MHOTAA JBPHCTHYECKRE) [oMCKAa Jyume-
F'0 pemennd NO CpABHEHAY © NCXOJHEM BapnoHTOoM. (CAHAKo BOOpoc 06
ONTAMANEHOCTA NOAYIEHHOI'C POWEHAN YACTO OCTAETCA OTXPUTHM,
Votonw o - g ~fyHRI#OKAAOR NO3IBOAANT NPOCTC NOAYURTH LOCTA-
TOWIEe yenoBsnsa ACCONOTHOIC MHHAMYM2 B TARMX 3a7a9aX, 8 HHOT/H W
NOJACKAINBANT ANTOPHTME, C MOMOMBR KOTODHX MOMHO OTHCKATE pemelms,
YROBNETROPAKOME ITAM YOJAODHAM,

0. 3ana4a o #asuasemwax (mpoGiema BuGona)

!

b A) Wweerca 7 wexonmamon (2asoior, crankon, momef i Tella ),
"-‘nflw" A2 KOTOPHX MORET ONTH NCHOABAOBHM HA OFNAM W2 A RUSOR
:»-:m'r (WA BHNYCKe onpenesewkoro muna APONYXUMN, oGpadoTee jeTa-
0. FOAREOCTAX W T.6. ). HpowasonuTenmuonts wx un gkaxnol' padore o
TITECTRR (VINARA R MR KRAADITHOT MATPRIK fopar R ). Ipedyer-

%
i - . i
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Gt TUK PACHDEAGNMTE MEXAHMSMU 10 OJHOMY Hu KAXIYL M3 pacor,
q700u CymMMapHad NpPOM3BOIMTENBHOCTE BCOX MEXaHW3MOB CHRA MAKCH
mansiol .

8 raxolt 3anave nf BapuanToB. Ecam m = 20, To uan OHCTpU
ne#orsymmett 38, npocuntusanueft I sapuasT 33 [ MEKpPOCEKYHLY,
HOTPeCOBANOCHh Ol YETBEPTL MMAAMOHA JET JIAH HAXOXUEHHH ONTHMENL
HOT'O peweHns, .

MaTeMaTRYECKAR 3aRAYa ONMCHNAETCH CAGLywuwM oCpasom. Hadvw
suEAMyM Gymreann A

1'4 CyXy : (2.1)
npit YCAOBMAX: I)‘x.-ja , Jjel.,n 2)‘1‘,41, i=4..k,
R | RRRYAL R T .

llepatie 2Ba yCAOBMA OTpaxBNT TOT JaKT, YTC H& CRHY padory,
RosixeH OHTE HAZHAYEH OAMH MeXaHWSM (CyMMa 31EMEHTOB B CTPOKE "
cToAe MATPWIM pSBHA 1), TPETHE YCAOBME - YTD MEXaHHSM MO OT-
HOWCHHD K JIAHHON padoTe MO¥ET HAXOIMTBCS TONEKO B OLHOM W3 JIBYX
cocrodunht: "HasHayen", " He HasHayew",

3aMeTM, 4TO B 2Tof 3anave He Np#EMOHAM METON MHOXHTEAeH
Jlarpan®a, w00 nepeMmeHkue ¥y - IMCKpETHHE W uMeno cBasef (2.2),
pasHoe adedn , Goanue uWcas nepewennux AY .

B) lprmenww meton o ~yYHKOHOHANG., Boxueu o ~diyHKIROHAN

B BwE d.i““g a, X )(F x-1) +

(2.3)
R0 E e h 0 Al 0],
rze Aj, kg, Rjae, By, - ocToRMILE,
CocTagum_odaduerdyh ‘yHRInoRaA

ngu.z Xt (M éW‘fo +

. (2.4)

RO LU0 - f i 0]

O ABAsieTCr wodpepuniol ® Aw]d eperstupy ovof Jynrkumedt n' wenpe-
PUBHEX mepemennink Xy . HeoGxonmboe yeaonme SRCTpEMYMa naer

CRINCI SSE AL 270 SEURCRY 7 1 WA
r I T e w23 1) a0

RAV ¢ yaeTom ceaanit (1,2)
\ FEG, Ao,

ils= Yt A ;gfd'-
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BuumCONAA CMEMAKHNE NMPONIBONHEE, MOXYIEM
¥ _
MI"E%.' @ jua +Ayij + 8(“.* snij +K,
oz 0,com (#X nmn jpd,
K={ ' «
Apypcm (K u j=d.
Buparenne (2.4) COCTOAT W3 oywmu JHHeRHOR ® xBanparTETHoR
fope . Ing Toro wrods toura & Owna enmHCTBeHHOA adcoapTHON
MEHEMANED, TAROTQ BHDAXEHWA MOCTATOYHO, YTOOR B 5TOfl TOURe

dJe0 , d'J>0 . lepeoe Tpedopanme SXBEBAJERTHO n! pameHcT-
pam (I,5), Bropoe - Tomy, 4TO KBampaTHiHas dopma

Mﬂ%’““’o ' i.j.‘.‘-l,)....,n
EoaMHA OHTH NOJOXMTeABRO ompexerennofl, Hanosumw, 4TO COrAACHC
KprTepEy CrabBecTpa NOCAANHEe YCHOBRE DABHOOMABHO CAGNYDHONY:
MRHODH N, , MCXONANME RS XEBOTO BEPXHETO yIJA ODDENSANTENs
[Myee! ~+ moxRAu Outs nosoxmremsmu, T.e.
M,>0 , ’.1,:,...,0'.

B wactHocTR, Reodxommd, wrodu mce My >0.

Bupaxerma (I.5), (1.6) maor n* pasenors u n' pepasencrn,
ceasupampx urcra AY,a, 8 .

: . lnn roro uroON momycTwmas xomdmmauma Xy
(L,j=12,.0) ouna eNIFHCTBeHHO! ACCOMNTHOR MRHMMANBD dyMIINO-
nana (2.1), mOCTATOTHO CymMECTBOBRHWA TAKWX BEKTOP-KOHCTAT
A, a, ) » OpRt ROTOPHX mmmmcs on paseHcTEa (2.5) u Heparen-
crea (2.6).

3 camom nexe, 3 (2.5), (2.6) crexyer:df=0 , dV>0,
T.8, TOYRA £ ABAAETCA TOYKON JORAALHOI'O MMHMMyME. Ho s
Jyarasn BEaa (2.4) TOSRA CTPOTOTO JIDXAABHOTO MHHAMYMA SBAAETCA
TOURON IIOGANLHOTO NHHMMYMA.

lipepnoso¥uM, 9TO Bce 9McaA Qi ,‘,.. paBrN Hyxm. Torna
ANEMEHTH ONpONeNNTeRR IN,/.., , He cTosmme HA TaaBHON AWArO-
Haaw, dynyT panHN Ayap, Hepasedcrsa (2.6) npeBpararcs B Hepa-
ReHcTRa /V‘,-q->0 . Tel,

Noncrannas caua
TeOpR HeparencTD Yx) fo
n? yepapencry
(4=23,)0 4%+ €)>0, i,jagd,..,n.  (2F)
Jreck ne TpedyeTos DWNAMICHAA n‘ HepupercTs (2.5), ndo onw
196

(2.6)

z,-, >0 , Lj=12_  ~n, 2.7)
an (I.5) n yerTHBas, qro COPRACHO
On %,(x) (x)>0 sxpusatents, moayIWM

-l

Lo 4 Cocrarnsen oooomeanun

BCET/IS MOTYT OMTH YAOBASTBOPSHW 38 cucT N' BesAgRH Ky - 28K,
nonyvaeM
caegotpRe . AnA roro uroOu AOnycrTMMEn RoMOwreuMs X;; (Lfmd,.. 1)
Ouna eRMACTBOHHOW AGCOAMTHON winunansn ¢yekuuonana (2.1), mocra-
« _ T09HO OYMOOTBOBAHWA PONGHAA Y CMCTEMH Hepspenct® (2.8) orHOCHTANE-
» 1O HOWBBOOTHHX A‘-,b\ (i)f=1,..,m ) na az0K xoMOwMewmn £; .
B oTON CAyuA® NMpOREpRE HEROTOPON EOMOHSNNR HO AGCOADTHMN
/ WHHHMYM CBORMTCA R pemexwn n' wepapemcrr (2.8) ¢ £n nmemamecr-
s Aj % o Ecan emax > » (2.6)-(2.8) saueunrs swaxou » , 710
rTeopesa 2,1 no-npexneMy OyAeT A8paTs AOCTATOYHHE YCAOBHA 80COADT-
HOTO MHHMMYME, HO JTBODEASTE BAWMCTEOHHOCTS DONEHNA yEe HONHOR.
Merox ofpaTHOW NMOACTEHOBKM B AGHHOM OAYYE® COCTOMT B oXNO-
AyomeM: 38R&eMcA A,,Q‘ u w2 (2.8) Maxomww KOMGMHALMD 1‘, « Be-
M ona ponycrmuan (T.e. & = 0), 20 920 ~ aOcOMDTHEN MMMEMBAD
tynxusonans (2.1), scam mer, J(.i) -~ 80Th OUEHEA CHEBY (QyHR-
unosane (2.1). B npcneamed cayyse NHOXeCTPO, copepmanse adooxwr-
HYD MEHRMAND: f‘z t!uul . 8 MHONGCTBO AYYRMHX pemeRmit
N={x:2l-ae2 T4d} . Meron uaxcuuwna Gyzer coctosts » raxow muo-
pe Aj,V; o wro0u ousne p08pacTaNa,

§8. Baisun ULAOYWONOUN ‘ ay
k) [2] Tpedydren Iununnpoun fopuy
f g% ' (8.1)

.ljlq ,m z,-{o y jud 0 (8.2)
Bannuen I-o orpanwvennn 5 (8.2) 5 Ruze

NpW OrpaHUYeHNAX

E)

QX+ &' - 4=0 , i=f...,n,  (3.3)
rne 2Z; - zonoanurexskue fepeMeHHNE.
% (:omacno vq. 1l Gynew MckaTs ok —JYHRUMOHER B BHAS

Al( a.x+2-4)+ gﬁq[‘tlcrl 0], @
JHKUMONAN
; J=1o.«¢cx, EnBoz zed)+ Eulx@1). @)

V8asce A, ,fj - nerozopus nocrosinAue. Mepeueniue X; B (3.5) ;=e
nﬂnpepusmi. BHuBCHUN NGPBNE MPOMIBOAHNE, NMONYYMM
a]axlch 2%1'*’)(23/-!} 1] j“:“‘:ﬂ, (3.6)

g 3%2. BZ‘ z"a > L'l (307)
£ 7

!

t



Takuu 0Gpasod, eCAH HE NPOBIPHCMOM AONYCTHMOM PEUGHWM COOAK~
AsoTca orporoe nepamencrio (8.2), 1o el u us (8.7) uueew
A;=0. Pscoyxzenunus, amanopuymuMy saxeve §I, MOXHO NoKasaTh,
aro amm @0 pocratouno, urodu

'("IQXQ'*‘%'M);O s Jud,. R,
-RA.”O ’ “’,-..,In,

gunomeunn xe yonosuht dJa0 , d»0 ua nonycrmeol xowowme- *
UMt B AMHENHMOW ssAaue AOCTATONHOD, YZO(M NpODepAEMOe pemeHWe Oudo
a0COMDTHON MUHUMENBD (BOUMOAHO HE amuHcTmennol). Takuu odpasou,
ROKuSAHA
200pgM S,0. Aua TOPO ur0UM Aomycriua: kouSunaums &; , i={...n
Gune a0CcOROTHON MAHMMANED | yuxnuonana (8.1) npu OrpaHMyeHnmx
(842), AOCTATOUNO CYMECTNODGIEH THAKMX NOCTOAHHEX s Mpi Ko=*
TOPHX HA 5TON KOMOMHOIMY WUIOXHRNTCH HepsbencTea (8.8), (8.9),

#

(8.8)
(8.9)

¢ "
.

by |

»

a A{ , coOZEOTCTBRYHWMS q-!,u‘,. passu nyno,

i3 ycnosull Teopeun eKH8T, B 4Y&CTHOCTH, casaynami gupo-
DHTM NOMCKE ONTUMAKBHOI'O pewerna! sogaecy @ (5.8) A, yAoBzeT~
oprowMMit (8.9). Ma (8.8) naxomimu ""9.“ , YAOBAETBOpALEIE
uapapexcr2eM (5.8). Beaw ualnsuu ‘l YAOBIETBODRADT YCHOBMAM
(®.2), 8 N , coorrcraynume R 4%, < ;. vertu nymo, 20

HBlIACHHO® pemeHe ABAASTCH ONTUMAJIGNUN] OCAN HOT, TO NOAYYaew
ONGRXY CHMY BELMMUHM $yutunoBans.
Npuwep 8,1, Halrw Munnwyy
[~ =+ 2x, 2, (3.10)
np# yCUOBRAX
X+, 84, 3 +2%,40.
Footavnien cicsony (3.8)  (d-da)(f+Aivds) 20,
(1-dm)dsA+0)n 0,
(1-28)(1+0+2))8 0, -
Beaseucn AgmA=AzQ foxctesns ux » (3.12) pugaw, uto
AN EnOMMCHHA HepavoneTy (2.12) NOOGXORMNO, HIOOU XyrX,=Xy=0,
UTH anauensn yRopaeTeopsor (3.I1), cneaoBaTelNBHO, COTAACHO
Teop2ue 8.1 NHOAYHRHIOE PEUSHME ONTHULABNO,.
Stmeugnue 1. Beun Hexoropuwe pupamenns (£.2) wMenr Bmn s
ga;,;i-i;. TO, NOBTOPAN PACCYHAONMA, HETPYAHO YCTSHOBHEL,

IOATOM eAYUAe COOTRATOTUYNUME Orpuknyanin (H9.9) CRMMaRTOR.

(8.11)

(8.12)
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dnrepatyps K ragse X

T. AJAJBononknn, 0 pewexwy ONTWMAABHUX 38A8Y. B of.: "MaTeMmatn-
YBCKME BONPOCH YhpamjneHua monssopceeou”. Han., MIY, sun, 3,
1971, cep. 46-54.

f7. h.AJHopOyr, D.D.innxensureni, JWCKPETHOS NPOrPAMMEDOBIRNE .
"Hayra", 1969. ; |

Tasspa X1
SAZAYH C NPOTHEOAERCTBHEM

§1. 3agsur ¢ nporwpoxelcrered (KORGANKTHNE CHTyAUEN
© _#Mnzaunell ONHUN K3 HIpPOXOB AsHcrmMA
Zpyroro rpoxa)

A) MiycTs na MHOXOCTRE X ‘Y ONpOASNGHH YHKUNOHANH l,f!.!)
" L&!.!) o Wrpor I, BuGupas X 3 AONYCTHMOTD NOAMHOXECTHA
x.c y CTPEMHZCA MHHAMM3HPOBATE (YHKIMQHS .(1,,,. 8 Mrpox 2,
BUGHPEA Y ®3 JomycruMoro nopunomecrss L € I, cTpewwzca MEMW-
MA3INPOBaTH YHKQHOHAR l.&.‘) . .Owu;aao; 9T0 OH¥ MEmANT ApYyT
APYTY, ‘8K KaK Jy= ky) . =242 . fyers KORNWNR HCBOIMONHA,
forne 2€ X", gt Wi pHOpaTS? .

B COOTBOTCTAWN C© niTeparTypoll nasopew X‘ Y NuguASpuOM ,
gymcmonaau 1, , |y - [-T0 ¥ 2-I0 WIpOKa COOTBOTCTBENHO,
agkonu sudops x€E X, w - crpateraell mnepsoro # BTOpPOro Ar-
POK3 COOTBETCTBEHHO,

Paccuorpun cayusil noasoll m3zaMuofl nrjopNRpoOBABHOCTH O
nneuNepNe, LHOXk W CTPATEINN. .

MlycTs Ramxauii M3 NPOTHBHMKOE Aellcr 787 ONTUMBABHEM CNOCOGOV.

BregeM dyHRUMOHAN d(@®,y)=0 us XiY « Mo sxanorau o ra.ll
nasopeM ero & -GymKNMOHANOW. CocraEmM ofodmermui (yHKyHOKAA
‘227 MEPEOrO W PTOPOrO MIPOKOD COOTBECTBEHAO: J,-i*ﬁ ,J.-l,‘d., 1
e oy érd ~{yRROUONann. Torna )

"Ji= ind[19) + ol (9] 2205 .1=‘o;f[r,(a.v)u.@.v)].g.ma 1)
Enecbxd(y),W)- AGCONDTHNE MWHAMOAR JYHKUAOKATOB Jg W Jy cOOT-

BETCTBOHHO.
Mycrs suuywaTess (MpaBO N pROro BwGOpa) y wrpowa 1, Bunor-
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nan onepauun (I.1) (umwrapys zellcrsrs BTOpOrO urpoua'/ ), MH

Hafize
v.-.u,zf.;[ Lixw) +safxv)] (1.2)
' B

Noacrasans 20 @) 5 (I.1 yueroM geflcTBMi ©TOPOrCc WIpoKa,

noxyuseM »
’ &= ipt (1)« g (x )], 1.8) .

fycrs w,(x,v) ,&¥) raxoru, uxo £ ws (1.8) npusanaexut
Torjia HARMEHBESA BOANYMEE (YHKUMOHENE, KOTOPON MOXST JOCTHYL -
BTOPON BIPOK, OYAYYW WHGOpUMpOBaH o sHavermn X , pamua

". [l'(‘lv, + ‘l(‘)"l. (I’“)

TAe i =dug J(x, 4, (x)).

Brecs & - (QurcHpo ul BABMOUT, ofy@®¥)wt ~PyHRUNOHAN.
B YHCTHOCTH, MOEHO BBATH damely

Boau § we (1.4) npuzanzemnr ¥ (@ RE€X'), 20 ouemimio, wro
napa & § 1neser meuweHiNee SHaveHde (YHKUWOHEAOB I. + by, KOTOpHE
MOEOT AOCTHYD K&XRAMH 5 PasyMHHX WIPOKOB NPH NPMEATHX NPEANONO-
SOHMAX, ADG08 OPEAOKOHME OF ITHX SHAYEHMWH OJHNM WB WIPOKOE MO-
X6T OuTH WCMOABBOBAEO APYI'MM WIPOXOM ANA YMEHBEGHWA CHOGIO QYyHK-
L{MOKENE . <

ECAN MORYYEHHOE MG (I.S)f{X'. 10 Jj R&6T OueHKY CHM3Y
pexwunsn Iy , scan BEX®, o 4T, 20 X - cuomxe cumsy 1, xan
HIDOKE 2. ¢

fiyTeM aHAJOTMYHHX PBCCYXACHWR MOKHO Helftd ONTMMANEHOR pem:-
HM@ W ANA ORYYAA, KOTAQ WHWIMBTMEA HAXOAWTCH Y MIPOKE 2. O
dea ocolux 2atpyanenult odobuskrch Aa cny‘qah. Korpe Aeicreyer n
WPPOKOB, KAXANE W3 KOTODHX MiHaMuanpyeT CBOR QYHKUMOHAON W WIPO-
W N0 CTENcHM (PSHry) cBOGH WHWIWATABY PACNOJOKOHH b ONpEeABAEH—
HOM NOpAAXE.

MMLP,_L. OueBuNM0, YTO BCAM WIPORM BCTyNAT MEXAY codoll
8 xoanwmn ¥ L +L#0, 0, wnmnMManpya \pyuxuuol‘u J-M(LOI.M].
Wi moayumu ontwuansroe pewewns » cuyuae ¥,JENXYT ougnxy cunay
B NPOTHBHOM OAYWae.

2. HoaIMuWA ScerAs purogsa (HeyfuTouxa), GO » DTON ~nyuae
M NONYUBEN MUKCHMYM TOUO, 4TO MOAHO WAWIEYL COTIIACOHHHHINMK L

AR g

s/ T.0. Wrpox 1 WueeT DPaNr pelueKums (yucTresHorn pRARNTHR)
SAWHMILY, & MPPOK & = panr pedaeicims nyab,

**/ 346k 1§ 03HNUGLT WITYHONT.
200

ACHCTEHAMN Uy "npupoau” (urpa ¢ nenyaenol cYMNOl ).
F) Paccuorpnu Qanavy, ONHCUBLEMYD GOLKHOBEHHLMM Andyepen-
(MGALIUMK ypoBueHRmds. [ycTh nopewll Wrpok UNHMMHIMPYET ([yHKRMO~

ay § 4 & ero FONYCTIMOS NHORECTLO LA
JASHO fipH NOMOD -
el Xj=fi : R

: 4
A:” L=h)x0)+ {J,(c,:,u,u,v)dt y Tisfi(bapuv), istr . n(1.5)

Ars proporo Mrpoks CoOTHEOTCTBSHNO MMeew
L=Ri) ) 4 [3,602,40,v)d, GGt uuY) ,jot3, . m(1.6)
3:(0‘();5 b senand x,x€R, v‘.v‘t&,,z‘-z(!.),:‘-r(t,),y‘.m)',a, &);
. = M -MEpHGR HEMPEPHBHAA KYCOMHO~AM](ePEnuMpPYSUIR LyIRIMA C i
2€Xt) ; yh)-n-ucpuan wenpepunnay lcycouuo-mmspexunpyt;uun gyng-
i ¢ yEVt) ; uthvit) - KYCOYHO-NONPEPUBIHE BEKTOp—GyHKUM &
ynpasaonnn ¢ UEY VEV . Unokecrso (yukmn =(), uft) , ymomaer-
BOPROKIX MCPOUHCAOHHUN BULE YCAOEHAN (B TOM WHCRC ¥ yp;sneuun
(1.5)), nazowsen gomyreuwuuy i oGounaukn 04 v GHANOIHYHO MHORECT-
50 ROnyeruuux ) .v(e; 0003HAYMM 0‘. 8 Qx@ ocosuauny
llepsut urpox ummmmaupyer [, , Juopan u(t) Uelf n.
QOA3AN BUNCAHUTE PpPaNNYFLe YCnoBNA X ,x*ﬂ‘ . B’ro;:on ur;aox

MUHHMRERDY 0T s :
o sid ’l v pudipan v(t) JWEY | i oossan sunoamnys rpa-
yenoews 4 Y ‘R,.
LBOSBUOM HEXOTO

-

PUC HERPOpPUBHRE AU, peRIEDYe :
& oo Gt PeHIPYCMUE | YHKINE
l :]/ (txy) , Y92y u noczpomu d-—g,m&nunonaau B BHAE

d.,,«,':_é .m N ,,)gy"t. (ﬂom.ma,(l.n

- IO N :
10848 OUOTAS HEG  JURKUOHWI MOHG Sehincats (no"nozropsm-
ATHET MAABKEEN NPOASLOANTEA CYMUMpOBIIE )2

] =£ 5 Y"!:* h- Q:‘rﬁ" o ) LU L EPT /J“hxu,n«,ﬂ +8)
=5 ’Y‘t’ : L0 3 Rl B PR b xd‘h,x.m.v)df.(l .9)

CHHCT BRefennux 06o3maye ik “:’ﬂ",‘b. ween ws (1.8)
. ,

P, Q). liyers wnngnaTies J NEPLOTG wrposa. OTHCKUBEA WMBAMYM

T (148), (1.9) ua pacunpanson wuoresrye wrinamy 20), w(®) (ne
§ CONSAHMNK ypanieuunun (Ls5)y (1.6) ), NoXyYuN ;

.
r" “:“:: Bi'dt, & - %1ty e, Aol (e y7) %) £424(1.10)
€ n (] 5+ =
Jf-mM“; in ;c'“ T NS (NSeiggd*,
r [m/ %,yd{t,n"?u“'), F =Dty w) , e, 8¢ (1.11)

201

d



202-203

‘ " )
arecs 3 A", B™ ncronnens (£ 29 ,(&,4d) wa (1.10).
970 NORHO EBNMNCATH B BUAC cJexymuel COBOKYMHOCT® YcaomMil:

I) i‘:ll,'", m{B:’ wa (b ty), (1.10)
2) ipfA”, 14fB” s (t,t). QI el
fMiyers wrbokn I W 2 monuocTHN WU OPMUPOBSHL APYT O ADFTE, i
v.2, MM B3aiMHO waBectru (1.5), (1.6), U,V,R, R, . itpoue Toro, !
nycTh MHMUMOTHEE (MpeBO MEPEOre BWOOPH) HAXOAUTCH y Wrpoke I, Y

npuueM paOpPAHROC WM SHAYEHME W CTAHOBMTCH MIHOBCHHO WIBECTHHM
MTPOKY 2. TOTAU ONTHMNMBXBION CTPSTOrMA KEXAOrD W3 MI'DOKOB COrN&c-
HO M. A 1 (1.10)(l (I.II) woxer Gurh HoAeHO CJACAYHUMM 0GPESOM
(npn aspamnux ¥YA(Lay), Y (4,2,V)):

U]
)= A ] B M., mexu0), hit 2, u)dt, 2= 2(8), Q=bre) 2t (1.12)

A= ipfa™[ iy B AORO V) at, G-I, P<Die), 7,9, (1.15)
Ecan oxueu‘:‘n. uro £,8,0,0€Q , o £,4,0,0 - onvumansnoe powe-
HWE NPW ASHAOK WH{OPMMPOBAHHOCTH WIPOLOB. Ecan 2040, },
ABET OUBHKY CHMIY f. , aecon 2,068, , $.048, , 20 ) ecms
oueHKs cuaay J,,
PaccMOTPHM HOKOTOPHE SATOPUTMM MOMCKE PEWCHMA.
8) ANTODNTM OTMOKSWWA OTAGABMX dkcTpewaed. Nycts Y'Lp"eg;,
yo, PPy, + TOTAE HEOOXORMMME yCROBHA MHiliyMa (1.10),
(I.11) aawr

B m-p-H=0 , (a12,..,n; By= A%~ Hy'=0. Jod2,..m(1.1)
e H’Lp‘"’[,- j, ’ .ﬁ%.* . OnTuuansioe yNpaBACHME NpPH aTOM
HSXOJMM W3 ycnopni

(B (P (e, u,p), Ut p®)), (pfBTTLA By wp®) (1.15)
TA® §,f - WuHKMeNb Bupesenws NS BYtx,u,0.Y, P) .
HWGHUE JCUOBHA ONPORGNANTCN M3 '
pf A (22 )5 - 00, (AT Y O]l )osm1.16)
Pemar rpaesyp sapayy ana cucredu (1.5), (1.6), (I.I4) npn
Kpaesod yeaopnn (I.16) W OTUCEWBAH NPR 2TOM YNpaEAeHNe NO G
(I.I5), wu HajizeM pomsime, YAOENOTEOPAWMCS TOABKO YacTH Tpeso- r
sanull (1,10), (I.I1). flo enanOP#M C BAPWALMONNHY WCUNCHGHHEM
HO30BEW €ro aKCTpeNanbD, JKCTPEeMANb MOXKeT OHTH MMUNNAABD, HO
MOZOT W He OuTh. JAA YCTBHOBASHKA €0 ONTHMANBUOCTN NPAXOANTCH
NPUBACKETE RONOAHNTEABKNE YCAODMA, IO HOTODUX WN 3A0CE OCTSHOE-
AMBATHCA He GYCM. ’
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s

- 6) Jemosua (1,10), (I.I1) Oyays suhoabokd, ol L aal'l o
1070GpaTE TaKMM QGPEIOM, WTO B™, B nepecranyr sasucers or
%,y . OeBMAHO, 4TO RAR OTONO AOCTLYOUHO DOURTE CACAYRRYD
cuoTeNy ABYX YPABHGHWA C YOCTHUMM NPOWZBORMUMA C ABYMA HeudmecT-
TR L LI AR Al |

(;I(l.'&‘:f.--m-l’.')-o. i (A=%D =0, (117) .
s " 8gech » nepsoé ypuemerme (I.17) moacrazieso ﬁ({,x,u,oﬁs\"), l
' l‘(‘.&} ) e sroporo ypasuenwa (I.I7) w Halizeusoe nocxe

sroro &, @ wa nepnoro ypessewwn noacresaeso B0 BTOpOS,

flycTs KOMEUHU® IHAYBHWA x(t) ,y(U npu t,4 5 (1.5), (1.6) '

O RaBy(x(t) . §=Fy (W) (1.16)
Toras B Kevecyne Kpaeworo yciosun gan (I.17) MoXHO B3ATH (ne-
Bul KOMeW 3ajEM):

£ (804« W44, 2 (4,)=0, K, (V(t))+ Y2t ¥(4))=0. (1.19)

T.e. npu $o8, LyHKIMOHGAN RONZHH OOPSUETBCH B HYAB. /

M paccMoTpean clyuali (HKCHPOBBHHOTO MHTEPBE-
ne speuerk ¥y

. Ecns opso wa anevewult Y, %y (wan oda) ne
(uKcuposaHo (hycts amm onpemesemocts by ), 10 (1.10), (1.11)
NPRIMMENT BAAL

D A YW - Y. 2 DA g B0 ).

¢ 4. MOXHO NUKEaaTH, YTO, BONM CYUSCTIYNT {yUKIMH ey
W XOTR O OAH& monycwwMen cosokynuocrsg,§, &, # , yaosreTsOpAK-
wee (1.10), (1.II'), 70 nNGEA APYyras COBOKYNHOCTD J,],ﬂ, 4
YAOBAGYBOPANUER (1.1d), (1.IF'), ecrs onTumens Hemeli 3sAavH W
AnGed AOMYCTMMUA ONTUMBNH PACcCNOTPHBABMON 3ajauM yACBACTBOPAST
(1.10), (1.11').
B OTAeNBHEX CAYNARX CHHZE3 YAGETCA NOCTPONTH NPOCTLIBN

cponcgeaui. liycrs Awmed | cucrene (1.5), (1.6) nuosT BUA:

» I= V)l Beffey i ¥), utl; L[y uo)ét, deRiayu ), veV.
& saauo, npasuld woxor A(¥) czodozex, Bosrus

Suguenne #, ue
' Val Y)Y Y™e). Hgxonuw e v ), Py, W, %) no (1.15).
rzﬁcmumum wx ¢ 8%, By npupesmman B 00y, e, v) =0,

3 VA N)e0 , noxomu #3 UNX YPEBHCHWI Valk), W (x) (ecan

s TORAYUGOM ONTHMBABHNH

A

a?0 BONMORMO) I, MOjcTamamn ux u M
ciiren,

B) Kocuedcd KpGTRO CRYY i, MOMME WHRINGTAEE NOCTOARHRO ne-
UEYOANT DT WPOEA K WrpoKy. Diers B cawgyn enmmmgy spewern ¢
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ona Haxomurca o)(t) mpeuoun y nrpors 1w e(¢) BPEMUHM — Y MIpo-

Ko 2. Hempepupine sopaMuse (ymiumy & (8) ey (¢ AOJRHY YAORRET-
BOPATE yonorun o, () +dyt)mf, Kouoynue anauennn  x(¢), y(t) aagonu.
Toraa (1.5), (1.6) wozuo 3anmcars:

l‘-n + ?‘l{.l 'dl“,l' ' i‘ "lfll"‘!u, i‘l“u -y L N (I '20)

LoFie [l e, b wity sty fegs,.. m.  (Li2D)

8recs’ zoGasounuti wwemnll wizexe 1, 2 y e 03fAY36T, WTO

" KaK aTM DYHKIMM, TAK N BXORAMME B Mix YNPaBNeHNA BYUMCREHH npw
UHHLMATHEO ¥ WIPOKE 1 ¥ 2 COOTBETCTREMHO. Kupawemun (1.10),

(1.11) npuuye sn;

3 .4{"4/ .;,’wa,'u.a,}#a,")a, (1.22)
.3.4"’0'( o (B + oy N B) dt. (1.23)

B peayauﬁu. BOOONE TOBODA, Mu NMOAYWEM CHOABIAmUH pexvm,
CrONBSANMA pexuM HeuaGexHO NOABMTCA M B sspave (1.10), (1.1I),
GCRE MPOTHEBHMKM HE WHJOPNAPOBEHN 0O ynpawieun APYY Apyre u npu-
MEHANT CMENANEN® CTPATErMM,

T) HoxHo B Kavecrse o —jysxumonana Gparh OyHKuun ok (*y.2)
2€2 y di(xyw) wEW - samue, uro =0 na X'k%'xl ydym0 qn
X*xY*sW . Torna smaxorwuso ra, § supaxenns (1.3), (1.4) womno
RANKCATH?

% 09) «gpp W[ () dy (o cr, 1)) 3 2(W), (1.24)
e Y =atg rfj bW,

Ji =sup o1, Ew),0) + (209, 4, 0)] |, (1.25)

SHeCH CNPUROATNBA TEOPEME, AHAAOPHURARA 'teopjo'us I.1 ra, U,

20pe, o Nycrs 1)eq(2,4,(x,0)2)=0 , o (E(w),y,W)=0
TONBKO nai” npn VOWEZW, 2)d(ay,@W)28) roroso, aro aan
¥, W)E(XW-X¥Watinozcn aE 2 zaxoe, npw roropow J (2w ], @9,
oy (F(W), 5, 0) raromo, wro ann V(V.E)E(XxY- lﬁna&!nsrm U" W
Tanoe, npw woropon J(X.y, w)s | (£.5),

8) Cynectoynr napw, yrosnerropanune yehosuan (1.24),

(Y.25),
4);’,(-2--":9)‘1“,"';:) a F4 H \7(".‘”)‘-7.!(;"') inn W
Torpa: 1) snewenty XEX" ,0€Y", 2) usps (&,§) swaneren
ONTHYBNLR WIDY. ' :
TORARATEABCTBO A8 OMMOTANKO AOKAzBTOABcTRY Teopeuy 1.1,

ra. .
204
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fawenaswe 5. Wa {1.24), (1.25) w n. % teopemu crepyer, uTo
1.,'.1 @ wi) na&' # JOUW)a J(006 P, 1.6, napy .
é.d 5 W) aenanrca ceanopusy Touxad pymimonanon J0%W4) npa
u Jvw). =
Z) Pacouorpu Gerno NpUNesERWE AEHHOTO MOAXOAR ANA WIPH © !
"+ nynenoit oywMoll, Nycrs ua’i'r onpezeneq, iyuxusonan Ifay), Jlonyc-
THMOE TIOXMHOKSCTHO BT 'Y'.Xcé z Pb}. Hrpox 1 udupaer
x€xt (nepsu), crpeuscs wusuwnanporays J(y) (n UMHTHDYA Aeftor- {
"s ¥ nus wrpoka 2), a urpox 2 ;udnpser yEY", suas wudop wrposa I »
r}geucs MEKCHNUIHPORETE (.v) . 0de onw uijopNRpoRaEE 0 !ﬂ.’),

XY,
B;e eN QYHEUHQHAA djn,y)-o o X% Y! floctpoud oGoGue dyar-
1HoHaR ﬁ’-l)-l(f'ﬂtdt'-'. slizen pRayaze A= T8
q,a)-n':’«pm‘.y). 8 3atem g,-:’p-’!.l),i. Ecan 2EXE § 0

9TO ~ ONTHUMANE TOCTAWICHHOY 5aA8YM. B cany d@.p)oﬂ na ¥cer-
an mmeezcn nepapesicrro 4&4 o \ T.e. J ABXReTCA OueHROl
CUUEY A NEpBOTL RIPOKE M CAYYSE ONTHNGJBHOTO NOBEASHAR BROPO-
ro. Lo XEX", o i’Y y TU BHANEHNE 13 ¢ T84 JIBNASTCH OLGHKON ol
CUCPXY ANA DBTOPOrO MIPOXE I CNYYse ONTHMANEHOTO NODOACHMS NepPBO-
To.
B 40CTHOCTN, XAA 80AuY, ONUCHBEOMMX OCHRRORGMANMA AM{{eped-
UUGABHEMK Fpassenuaun (3 wexToprou ypAe ), sMesw (3 NpeANORERKAX

n, b): : ’
I=Fxixy! V‘)*/}.(!, T YU T)AE, E=flx g0, G aeaq) . (L8)
Bossuau nuddepeipyoryn fymrayn YY) » nocTpony
d -ynKuionan B puze ol = Yﬂ- (Yef + ¥, 9+ % )dl,
OdoGmerault (¥ury uan‘_dw.n UNETE Bl "
JePaf || (- Yaf-t, 9-9)dt <4+ Bt 027)
Buumeann aro wakcme 1o (1), y()ult) vlt), e cl'a‘nz_ianm
' ,. yporsennmm (1.2R), noaywen (;enjmr-r-runu y Nepaorc Nrpoks)

‘
L] = f - a
. J Spp x‘:/A 4[‘{”’(_5/84!. (1.23) A
\ il ) JA2CE ONTURARBHOS PCRIGUEE HAXOANTCR CHORYIMUM o6pa3oM
" (ifi‘laang{\ll A D) ".(313',‘}, (1.29)
2N gh . : S 3yt e

| 44 =oygsupa(xi vy , %9 atginf AEF viv),
! i

%/ JUIS 9TOTO JpryMenTii v WPNX #HAD NOMENATH USCTaME.
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(8,8) = aigaf B, tx w0, 4], (1.90)
(4, Vo) = atg Jup Bl u,w,¥), (1,9) many gyr 8620 V), '
FEOEL F=F &%), (1.81)

W nesufl XOHel Safsi.
RBean pudpatTh LyHRunn Wi,x,y) Tux, 4zoGs OMd YAOBIOTEOPANE

JPEBHEHMD B YACTHHX MPOMIBOANUX

syp (o= Wef -0 ) =0 (1.82)
npH KPE:BOM YCIOBUM A +%=0 , 1o Boe yoaouka (1.28) 6yAy? Bt~
NONHEHH W Mu NOAYHMM NOJAC ONTHUEILHEX peuciuit. Lpyroil NeTOA
coczour B saaanin YeA(tkxegflyn 5 pouciuit Kpueroh Iupasi AR
CHE o.nut.-l.,h'-l,.'conuecmo ¢ (1.26) npn KpacBEOM YCAOBMR
¥

-8 |\ yNPEEAGHUN, ONPEACIAEUOM BUDEASHHOM A
aadr TonBIO pemeHue, NOXOSPHTBABHOC Nd onTeNyd ~ IKCTPOMENE.
RUNOAHOHWE DPPAHBYNEY yedoauil no () npaserTcA 3aC0TONW WIpo-
%8 I, & no ul‘} - gadorol wrpoke 2. Sujaus TMNO (1.26) paccwaTpi-
pajacsk ¥ [2].
B cayuae ABUKCHWA C MCPSXOAOM WHHLMETHEN © BARGHHEMN
sun Gy wg(t) | 4yt) (1.26), (1,27) npuikManT BHA

r-r'[h;..u.‘.m, B adyfy togfe, Fodi e i, ot dand,

J- % t}‘ qﬁ’ﬂd,., 'ﬂ”‘:‘l)“.

B8CO~

(1.88)
(1.84)

iBMaeHNe MOROT Ofurh peasn30DaH0 TORBKO B CLOXBBRANGM PeRAME.

COABIMA POXNM Z6KTE HOUIOEXHO BOSHHKAET, KO'AS WIROKM ne no-
AYNBNT WHGOPMAIMY OO YIIDABIOHMN LPOTHBKAKE, COANOBER POULE ¥
Bu,y) orcyzoryer ¥ NPUMSHEWICH CMeNARNLC CTPETETIN.
A flycys npn =1 cuereyn ([.26) Taropa:
l-d.lu.u.vm , Baf(zur), WEY,
THe “ He 3pzasb, Npamii KOHEW x(f) cuosoaen. Boibuen ¥ = ¥ix),
(t.50) dix,¥) , P=,¥%) . loacTunnna MX 2 W npu-

HafoM no
B(’.'ﬁ)-o o Hexoumu (gcun 37O BO3MO (D) ®3 BTOPO ypub-

paDHKBas
genns W&, noscravamn oro A U,
183,

9

§2. \ucne:nus Me'tOLd OTHCIIHNI 020610 Mmanel
L U oTHBOJcHcTERON

&) Npuenvic w2 AEpuol QHCHEHEOPD ITOPRTHE (r' 1y §1)
K BLAEUe © NPOTUROASICTINNM, Hpoapipares o A jaotegra X ay

206

o noayuueu ONTUMEABHEL CHH=

“
.

«
"

Ay 4

’

B (1.5), (1.6) x;n. I oGoanaumM eammi (M +M )-UepHNN POKTOPONX,
. Nyers nng npocroru fj «f=0. Torna (1.5), (I.6) npwuyr Bum:
Lol h(bmup)dt, L= 2t 0)dt, 3 afi(t2,u,0),istwn2.1)

Saecs by, by, R (t), &'~ () senanu, (¢) - (A+M )-uopuan wenpepus-
HAN RYCOUNO-AM{Y OPERIMPYEMAR BEXTOP-GYHKUNA C um,m).mft.

" ! -uepHNE COOTBETCTBENHO KyCOMHO-HONPEPHBHE® BIKTOP-LyHKUNA

ynpannennn WEY ,vEV | Unoxecrso ponyormuux X(,u(t), ¥et),
JAORMETIODADANX BCOM NePeuMCIGNHUM YOTOBMMM, 3 TOM WACAS M ypaB-
wenman (2.1), obosnowwy @ . ,

fonaraew Y'hyx, + Y% g% n cocressaew odosasHixe Gyx-

OMOMDAN? znxmlpf.gl.-m;‘.“g‘)“ .AQ‘PW" @2.2)
bAE 7 "5':4]% ”-a. a‘)“_‘ﬂ‘ am (2.8)

CMHCH BBENEHMHX odg;na eunil s B scen wa (2.2), (2.8). Hoxmo-
quu U x V' ua (2.2), (2.8) npw nowomw ycnoswd (wAmuma—
THEQ § MEPBOTO Ko

)
deaty 3} BTt 05,1, Vit 20 4)),

Py .’n"’(u.mmﬂ) , ety W.&".’(t,&u.n'). o

Monyunu: " ,
LA 4 ey i)dt , %A% B0, .5)
rae Yef, ded

« Myers a™- Henpepus ¥ AK{{opeHIUPYENLE
YHKIOHY OBOMX APTYMEHTOH, 8~ - HONpPSpHBHEE W AM((epPEHUMPTONLE
DyHKIN X, 9,00 l.' - Hempepupiue W Awl|epeHtupjeuue JynKnun
X,y . BajeAwMcA HOKOTOPOR TPs0X opreft (¢) , ynorneTsOpRDEAN
BafGHHHEM TPUHWUHKEM JCAOBHAM C x€@ y nenpepusnolt KycouHO-aAMiGe-
penmmpyeNolt gyrkmelt §(t) , nogcremes ux » (2.5) W pugmcARY
BERNGLAN “uiyzr‘aonuos (2.5) ormocurexsuo X(¢), §(t):

53 A [ B da + B, e > BETe e« By +
o8 ahda+ B0 by + B DVt kel Leboo
K=

, (eRef,. Aem,

(2.6)

\ Cnaraesus B‘;’ﬂ{pﬂ:’ ﬁ,{-B‘;’ 4;'5‘:9”.0. W60 B OTKPHTON 0C:OCTH

Bf,;’-‘:-a. G MO TPAHMLS 0{,-54-9;"- Fr®0 , rex xex rpaun-

o Uee), Y(¢) no aonpoarsue o1 X, dw oT ¢ ¢
SA(-’_ Vi‘-‘il: +X; Sy; ‘: A
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NocaeANBs CAATEENOE AOA WHTEDpuAGMd B (2.6) LpoMHTErPUpYEN

N0 YAOTANI ar““ =~=«‘v-|' B“,« "
c rm'ou nuaua Hyh wpwu e 12.6) BENUEEN:/
"o, + (B - BY ) oy Lt @n -
l.‘ ‘- [?& 4 ’ lﬂ‘?'a u '."
: T 4,0 | 7eK KEK RONIM ;
Sm(:'s Qﬁh:on:nu. 8 M .ﬁ P m&“ ,-* Sllycrs BUNONNOHME v,

n xpuueulu (2,1) - aadora urpoxe 1, @ BHIOAKEHENWE OCTHRUMXCH
(m=A ) ypeesersd (2,1) - duGoTa WIPOKA 2. flonaraeu

k‘“tqb ‘fcm‘ ) N'f;ﬁ.“ﬁ) (={d,...R, (2.8)
by o- 0 B) =0 (4 +HE), Sy =T (1), jonthepom,, o)

e . [gatent  ma (fb), w60 = Tl it-t),
-{' , koras tety taby T, T = const wa (4 4]
Hopaft TPABKTOPAR: -

xi,’l{ =X '*ki,' ) W’o("a."“"'
Ons MOKET OUYB BUAYE B KEYECTRE
HOBOR OnOpHOW TPRAKTORMM ¥ T.h. NaBoeTiO, ¥¥Q ORIl gar T nu-
OpETh AOCTOTONUO dinjuM, TU fieauece (2+8)-(2.J0) NPABOART B CEA
J0BEe TOYKR ! Jlnfuuom:ma Mxy) , ric =y - venTOPY ¢ KONID-

8xece peld,.. - HOMEP WIGpRIN.

B) Metox yuyumeuns gazosofl TPasETOPUM (cu.m.l!) B AGHEON
cayyae GyXeT COOYORTE B CASAyOmou.lycTs BUNONHEHHS 71 ypapHeHNE
(2.1) - sadoTa wrpoks 1,8 BMNOAHBEWE OCTEBWAXCA /77 ~ypaBHeHnil
(2.1) - safora wrpoka 2.Sauennu sapaue (2.1) sapaueM:

Mwuva - q‘q HR-h)dt | awg, ied,yn,  (218)
Pl = [T §6; 47140, 3oy, o mon @210

e & >0, by, 3(t), 2(4) sizcuu. HeTpyaMO BuAeTE, 4TO ROGABKM
B (2 18), (2.14) apnanzcan < -gynmumummuv. NG00 HE AONYCTHMMHX

ux =i i daf |, lonsreew ¥ -p,(t).z,,Vﬂ' TOI‘AB
J"‘,‘Atc[ L[i Fa-4) -pki -pm]d!-"td 4+ . J2-19)
Il e -1 o P51 e 1..' .‘.2.}‘”

Hermpuny 4 , ¥ no 8%, ® 8% npu nouown yenosaull (2.‘0). The y=p

W B Npanud dacTh !ﬁnae& oue epryMent { » TlonyynN BHpaMeHUE Ti-
ng (2.5). 1 ycu - HempepumHue » Aufdoponuupyouue dyHx-
LR L/ Suanucu uexoropotl rpaexropuetl #(¢) , yaosaer-
popiouell anxenuiM Kpaenud yonoswaM x€d , nozcramam ee B (2.15),
(2.16) ® suawcamy sapuamn 63% , €7 ormocureasso #¢) | yun-
nusan, 9T0 KoHud X (¢ qm(c.'pom;ﬂu. Nonyunu

9 [ 0 B 1B b 8700 A3

it 2.17)
weuzaun Xy o (002N T, rio T¥ - BERTOpE C KOMUONY u:z; S PPl W m Q‘am
m . Ugcppa, b Ciy BuMEHBHRH Wy CREIGET, - AN H
::o"‘r’n“nh!u‘un;fu #n ‘Q fi ‘:.'Il\u'l-‘ crJiBHON OTHOCHTEABNHON OMTHNANE B cany Tex a:"npnwu; 40 W B n.‘ A.
KPP P DRWHATIX NPEANOTOSCRKAX. pocs @0 waxonszen o ; 8‘0%' “-,9\: =B85 @, =By, 02,=0. (2.18) .
244 ) - ) | Bufupan p(d) Tox, srodu (o, § - y
: Bean notiew zy(t) csodoasu, 20 HOAULOM COOTHIGTLYNME & Yilt)=4, Gl i 'a ’0 b ot =~ i
T(t)=T, 2 t,(t)= 0 . flwaoranno ana xi(t) o Boan wuewvo tl - “‘_h)-P' -0: (2';9)
orpeHuMusian HA (aI0BHA W0 pAMNATY BRAG n“ exieit) Buyvaunn (2.19) worko mepenucars
aneusHHA X (" . BUBO ARG E0 PpcumIyg CARAYET RONETHT L ]u‘n"uun , ‘](lj L&“x‘d‘ 3-‘2 (2‘20)
TpEANYHLN ?"5‘4“""’““' Y KOGy T i o h 5 rie '
Jan seqil {1.26) (uryn o nyaevoll cyuuolt) wenmpautil EREREE i 5 = ey (d~
of (2 4) (wuunuuTwes.y NepEOI0 ATROIt )¢ » ) Bz PJ% A .".* ’I)H q’(f -h)'
U-GI'WD(!.LH.UU.V.(O.II.Ou» Vi etgiup B(L2y.4.u.0), (¢.11) lt B‘""g Pl&_#‘ ,g"lﬂ*l MH -ay k- fﬂ (. 21)
9-‘(’*}’6(4&0.'.’3'” (1-[2) I ‘j.d‘!
/ n_ o VD i
) IS c.£)y (24 aH"= |- y i © HpHENX :
Ypone ror .:r "\t:‘ \“ ) H“ 5 ”“' sk fMlonaraen v (2.21) 6‘1.=—T.(¢JB"" , rae Tu(t)>0 wa (4,8) »
qacTAx upaxanit (7.9) Wit wimewicn nk. e g Tult)=T(§)=0, x=(,2 . Torx 2 (2 21) JOI!HO HEPeNUOATE?
208 §7"% / tmﬁ B"de §7% - / 1) “P"" (2.22)
f' 209
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Oronaa pwno, uro, rocupas Tult) ¢ N0cTHZ0MHO MuALM max Te)

UH JMRLBIAY BONHVYRHY L YHEIWONUNA, [loltA TPAGRTOPUH TaKOBE:
,,,,-I;'P ofx‘,p pf TAE P - noMep Wrepuuali. Ynpasaeuie mpn
aroy waxoamy no (2.4). Beaw kouey x(¢) cunodopen, o nonmarsem k
convuocTeyoRee §(t) =const>f . T cayuae orpoHANeHMil BHje
u(”“f [7(t) ansuennn .t.;,(!) BHBOARWNG DA rpaHmyy, caenyers’ |
APaTh PHrMHUN PPARRYENM 3NzueniiaM,

Ann wrpy © wynesoil cymuoll B%B™y ynpaneuwe naxomsr no et
(2.11), (2.12) v T(t)<0. S
Hexocraror meropop n. 4, B cocToRT B T0M, 420 HolipenHue

TAKWM CNOCOGOY PEUciNA TONSKO FOREABHEO ONTUMANLHH. B Bapuaumon-

NOM WCYICASHIN WX ONSAOTON ARAACTCH CHJABHIG OTHOCHTSABHUE Miiii~

HBIN.

B) PaccuoTpum MeTOA chycka B NPOCTRAHCTEE ynporacumii pm
aanaun (2.1). lyers punonitchde Kpaetwx jeaom:li npn l,,l, AAR
aeiTop=4 yuunuit X WXy, Xnf Arnaerci z06ovoil wrpoka I, a munoa-
NeHAE KPABEUX yenomud ANA werropn-¢yHKIMM x-{z... R ) T
fAovoil wrpors 2. Hoasuen an-(!)z; M cocTapuM oGoGuernue dyHi-

"M"M“.],-.z,pr !(‘L’flﬁ #x-)dl’ﬂm /ﬂ:’d{ (=43,..,n,2.2)
=-?1P|E ‘lé (’._P‘!__P‘")a.lm /B‘%{ ,.,,wz 24)

Hewnmnu V' w3 (2.28) npu nououm nagne mn e ..
G=atg inf B, (2.25)
Yo G C O R .
SoAnxMMcH ZOMycTHUuN ynpamacuken X ( ) « Noacronnu U(E7 3 Py s
(2.29) » (2.1):
X =fi (2, 0e), hi (¢, p, dLt)), (2.26)
0ookxe o (2.28), (2.24). Sunnwed BapuanHe (YRICULKONBAOS J]g
OTHOCHTENERO yuaauuux pyHIImi e

EJo =GR / (8% l:,#&., d‘x,)dl ie42,..,n; f=42,..202.27) "
83, =84", / '(8:'}’2“3,“'% dx;)dt u:d,.,gun, (2.28)
2RuCk, KOE W panes, qqh‘.a ByAeM EBHOWRATH A-(t) TOR, 4TOUH ’
=0, .0 4TOGH OKH YROWICTDOPANA CACAYNMEH CHOTOMY AMe b "
PRI PRI HRES
84w P,-H,‘:‘.o isf2,..,n; By# -p, H.,,)o fwmed. mem(2.25)
v A v, ) = pid ~fa, (=42..m,
H “Rp. vt x, p. ”)) ‘P[f“ ”. , 48 ned,.., nem

210

210-211

|
!
h

L

A

NpnposeUNA YNpeLAoititi ciluyyey ullQlw..Tb Tads
Yy =- ‘t(r}B};; y =,

h npapunu.um Jplt,)'/ BoRYOpa P(f) AnA BUNOAHENER KpEeBUX Y-

soend X(%) wyxuo sudupurs rax, wrodu S4™&0, k=, i=f. n, <=2,

e
i=nth,.. nom, Hnverpupyn (2.20), (2.23), acukuyrac (z.“j) u nop-

2. t"(‘) ,0,

cupan dpy(t,) Tok, 9TO0U YAOBRETEOPNTE SafAMULE PPUHAYAND BHGYG-

HitSi Hd NPUBOM KOHILG, HOAYYLM HOMOE YNPEBASHUE: M‘.,-U,d'u' p=1

llpi aoczarouno womix Tlt) skavensa (yuxwwonvsor Lk oyaye you-
ESTE U Wi MO®EN HEAGATBCH, W10 B PCBYABTATE€ NOAOHNST AOCTATOY-
HO ONM3KO K AOKSABHO-ONTHUAABIGNY pPeNeHUR. B OTIHYNE OF n.4, kB
970 peacnne OyAer ADKEAbHO-ONTUUIABHHM MG TOABKO MO (&30BUN
KOOPERHATAM, KO W 1O FOPULNSHWAY. OHO HBAHETCH EHSAOrOM CREGOH
OTHOCHTERBHON HMHRUBAR B EaLUGINOHION BCNUCHeHNR. ANH OOMYHLY
NEKOR, ANUTHUX JuAeY aT0T MeToA npeasoxen A.ll. Watpoacwuu,

b

$8. deropu cunress sujay ¢ 21.CTBUEY
A) Il,yc'rl- B (I.5), (1.6), (1+26)

i~falx(t), F=E ), F=F(x(t).

ueronu cm.msa 2anay (1. ‘s) (1. 6). (1.2G) cramar cuoel
1BJIBY HEXORACHWE ONTUMIATHOTG YNPABIEHMI OGOAX HIPOKOL B ALCuh
vouie favororo mpoctpuicrsa £, , t.e. nHONYUGHse BsEMCAMOCY #
Q=d(txy) , T=Vitzy) .

8 cryuse supuun (1.5)-(1.6) 4hn 32010 ROCYLTONHO poskyh
CHCTCHY JUPEBACHNE L YuCTHEX NPOMIBUANKK NUpPLOTY Hopsia (I.17)
¢ Kpasmat yeaosuow (1.19%).

fusaoriuio axa sugan (1.26) (Urpa ¢ nyxesol cyuMoif) iy
peieneh ypannesne Goamuann (1.52) ¢ kpocsuy yeaomwen Fy+ ¥, =0,

Ypasenun ([.17) nocne weranyeiny Snpasxenull npusoees o

SPHVHEHNAN DiAE  (MEHQUBTHBE ¥ NEpLOrO Upoia):
WE-Hlewy vl P, W= Ry ¥ ym, G
‘e MR 'VP HW‘.I’.V,M, %""U‘”(t zy4, y’)) H'{ %?ﬁ'fh (.:\.?)
vtaatpaup K71t 2 00 0 %" | HEYY -9, (.8
Un'-‘\ ‘LfSon: a0 nno o 3 i
;;ggkuggx?g“ {:b)‘ CLOGONLI, PO .n:r:-ern.xh::z.ms Pult)=0 , &«
211
d r B
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K= supH ™24, v, 8010, 10 42) (3.4)
= atgguo M (v, u, W% v'ctx, v, me)), (8.5)
(3.6)

F -m'vpﬂ"'(l,:,y,l?(t,a,v, "W).
Auanoruvdo ypapuenwe (1.32) npupoawres it ypanuennn (uhn-
IMATHEA Y NepBoro Wrpowa):

Vi - Rty v, w), (8.7)
rae
1 HeHlt 20,0, ¥ v%,%) , H=W 4+ We-1 (3.8
=arg 4P H 2 u,u, e w0, 03,0, %, ¥ ), :
Vieazy i (b 2.y, u, v, va,y,), (@.9)

J-G!’ ‘Ff”(‘v" y.u-:'):";'v) '

Ypapneunn (3.I), (8.7) - nenmuelnue AWpjepenumansine ypoe-
HORWA MOPHOro NOPAZXA, POIPCEEHHNS OTHOCATEABNO NpomasozHod Vi
W HE 3BHCAWME OT WCKOMOW GYHRUMM ¥ . B auannTuMeckoM suue ouy
POUSNTCA B MCRANYMTEABRUX cAyuanx. MOITOMY BOMHH WHOARHHUE Me-
TOAN. Hiae PaccNOTpeNs HEKOTOPHE W3 TaKMX METOXOD,

B) Uezog W I (npauux) (ans aspegm (1.5) ).

B a30EOM npocrpamcTee nepeMenuux X,y  suxsewen ceriol®™ ’

SHaveHms 2;,Y, B yansx 970N COTHW GyAeM 0G0aNAYaTH §f(!),
§:”(t), rae sepxuny wanexc I, - oanusser wowep yans (fwif,..l;
P=12,.4). 3navennn £/(t), #{t).reu CEMLM onpenensuTcs, HuGupaew
RAKYO-HACYND OPUYNY PHUMCHEHHA NMPONIBOAMIX V,‘;’ ,9;“’ B yamax J,p
sepea suagemia ¥, Y@ 5 cocemnux yanax (no oc;u{ XV )

L G O N L)) (3.10)

Honpauep, nycts ceska mMeer nocrommmub war k u npoxsEon-
HHe BHUMCAADTCA NO TPeM ToykeM. Jlag nepsolt, andol BHYyTPEHHSN N
nocunonsell ToueR M3BECTHH (‘[‘H cTp. 578), caexynmme dopuyau
wcnemgoro Anidepernuposann ? t

“3..--(-3%&49;'47?)/“ | W=y, H"‘}/ﬂ,jcz.!,..,("t(s'”)

Var = (" ah 23084, RS

*/ B naneualluey, uo OTOBBPMBAN 870 Kemauhi pi, wu npexnoxara-
6M, uTO COTKA PacNOAOXEHE B 00ABCTH ONPCACAEHNH gyuryne H.

e/ B nennx JUPOUSNUNA BANACH B (3.11), (B8.12) amn Jopuym manu
TOALKO A7 (y,“ WowmHnd nugexe Xy w onymon,
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Fe- -
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—— e s

Norpewsoers s nepnol » TpeTEsf fopuymu pasne z-h‘v’«.;/‘,,
A AAR_openel GopuyIn ¥ m- A* ¥ 7(d;)/s,

Jag nare Tovex fopuyim Tamom:

Vo =CAS WS ha =360 + W - 3w )y,

Vim (%' L0 + 8- 6 ¥! +v2) /1y,

Va, =ROHC W) 3h <09 W" g | 34,62,

SRR AR L T %) fien,

a = (NIt 436 90~ da g5 e gy

(8.12)

NlorpeusiocTs npu arow muswr mopmaox z-h"ﬂg)/, , A8
¢ = 5; -20; 303 -20; 5 cocnnecuonng.
' Ha aezaunoil cerve xpuwax £/8), §.%¢) vommumny ﬁ”,’yz“)‘

sumren dyuxnuaun roasko £, Nogerasnss (3.10) (unn ommy ua
KONKPETHUX [OPMYA WHCHGHHOTO ndepeHunporsmmns (3.11), (3.1),

8 J0TCM NOCABAOBATENBHO AHaYeUMn BOKTOPOB .f"(l-l,!...,q; i»42,. . n)
A p 4 'Y,
4 (p=12,...4, j=f1.. mh B yanax nonyuuN cAORYNUYR cRCTeny

VU A T AWSEepeNHBNBIUX yPaBuennl, paspemennym

OTNOCHTEABHO NPOMBBOAKKY (r‘.e. B Hopuanerofl Lopwe Kommu):
42 - HOL£20). P18, wie)] Tl 2,0\l bnld R,

i : ¢ : (3.18)
YR =-H (8210, 810, W p=t2....G , jo1,,m.

Tpeunuiive 3naverma ujn y,or ﬁ“’f DONYYAM, NORCTABASA Ipa-
HI'UHNE SHATGHUA RERTODOB '(l.).ﬂ{'.)}n yansx mpit &=ty 3 (1.19):

Y Fa 7)), WP a g () , (B10)
¥=42,...G,1e42,. , h; P.l,z,...,{,, J=12,.. m,
D wacruoors, ecan Faf , o ¥ Mift, )20, 3242 . Tox xan rPERMYHES
anavennn ¥ wou sazsmu we npawou KoHue, 1o crcrewy (8,18) meod-
XORUMC WHTOrPMPOBETH CNpesa naiero, nossras fe-{ or te-t;, 20
T=-t; « pit 3204 yR0OHO nopcramuTh (3.10) (coorsezcrsenso (B.II),
(3.72), ® (3.5), (3.6) maxonurs » npouecce cuera Q7(F), FAs)

t

. X‘-J';)!BX W BWBOANTS MX NpPIMC HO nefars.

lpejiaraeMull MeTon cnHTeas mieet pAR npedMymecen;

I) crcrena (3.I8) pospesmena orsocHTeNBHO PONIBOTHEX §

2) TouNOCTE MOxoT Ourh CYVISCTBeHHO yIexudaHa NpakTnuacKe
Oes YCRORHEHEA NpaDHT quc'rgn UparneHull 33 cuer wwdopa Gonee
TORINX [OPUYN YHANEHIOID Augdepenimponaivn (py HenoaBIOBRiHE

= "a13




214-215

COMH TONEK NOIPESHOCTH ONpPCNONCHNA NPONEBOAHOLN nopiuara~h*).

£CIM MATEPHGH WHYCTPAPCBANMA NG CHMEKOW DEAM:, CMHTOD MOX-
HO CTPOMTH TONBKO © HOCTH (E30Bor0 npocrpucrea Xx YT . Gro
OPPERMYSHKE NPAKTRYGCKI CHIMASTCH, GCHN CMUTES CTPOATCR BOKPYT
WSBOCTHOY MUHWHANN MAN 1 YUCTH NPOCTPAHCTEN, OIPAHUYOKHONO M-
HAMEIAMM .

B nocaeamed ciyuse war h woxio Opari sapucaumd or ¢ (oa-
Helo yanu npw mpuuessmie (2,10), (S.I1) Aonany OCTALBYECA PaAID
O¥CTOHNMUN ).

BeHM MU HpABOM KOHIE TPeGyeTcs HONACYh B BudBHNYH TOYKY
Tl =Xy + Yilts)ayig » 20 A0Gusnack K Fy , By 3 (1.19) "urpug”
A"(&-!u)'l A"(m-vu)‘l,. COOTHETCYBGHHO, PAE BIATH AOCTATOYMU

gonsune A“‘»O AP>0 .
B uscrhocTH, ecun cmeremu (1.5), (1.6) ewsrounouna, Fumf ,
w0 , nposuli Kooy c.uc:onw, BPEIA NPOIECEE #E (MECHPOBRRO I
fl} noctronenue, vo YO W®ua dyier neno sssicers, oy t V"’"-o
1""'-0 W cnerens (8.18) NPELPAYNTCH W CHUTEYMY KONEWHMX Ypat-
e g9, 48, o K™2)=0.
(2L, 0 W™, vor) =0,
"lulu l" ‘.’.2. l" ﬁ"z :q j ‘:2
7y CHOTEMY HEAD PEWHYE TONBKO ORAMH Pus.
Chcredy (I.5), \J.6) MOXNL DPRFpuTATE B uBSTOLOLKYL, AOCULH
WUB ¥ Heh ypasuenne z-l . 5a4auy ¢ *UECHPOBUHHLM KOHIOM U0
MPEsPHTITE (IPUBIHNGUBO) T O6AANY CO CRUGOAMEN KORIOH, AVGHEL
K F. f; g (1. "). (I.0) (4.1 naunoli ,ludom) "wrpaq" 1 ouAe

nopoun ill"wx.]lt.‘llhtpUBnlllHl f‘.,[’(‘)] R,[!(ﬁ] O TMEpPoHeHiioNy t, "
WCRADNUHAR Y PORILO/HI K J,y uph mouoaw (J.5), (l.6}s 5 aron
clyuaEe YYHEN 0L B \“)). (1e0) lipuHntus .z LURs

L=/ (P hstat, L= /(c,,v,w)dt

chn Hems={ airboua (1.5), \l.l r:: uT TAS

L[ v o)de, 42 ;(u.u v), wet: L, Lk@mndt ols

yep(x, .V.O) !
gy = He Wuguno, upmane gomg x(t) , yit;) vn 1.;n','1'1...' r Baan
Y9 Ym(,)_qm_'\'m(,) AHC SHVDOIAES 01 & ) B
w "
x (x.y,w-'wm) 0, X"’(x.v.'l.‘“. ,,m) 0. Welts)
DpeARGROwS, 979 nT pYal cusTaml ansno welry WO b A
Tovau, noxerarmwa ne » (FL5 ), (Wb ), Wi aayyry epagen ony

214

HNen JNpaBsCHEnA: '
dexy) , F(xv),

NRBAOTHYHO MOFIT GHTL HOLAGHO NPUOMIICHHUE PeUcHME YpUBHE-

mn (8.7). ~
Myers (1.26) raxoso:
T=[ ¥, v.u,0)dt, % =fix,vu.v) , uev, vev, (8.17)

t, me saxewo, women X(%) cuosopen. Hosmioy Vewfx) (we 3smnen-

uee or t ). Torpa (3.7) npespazweca v H (% ¥e)=0 . fcnu ozcopa
uoxuo Hofizn We(x) , 70 noxeramtan ero n (3.9), NONYUUM OnTMMANB-
uali conreas @(x) , Bex), 3ror we weron npuomwmemnoro cuuzess
HOXUO NEMOAB3NBATH W ANA [OUeHMA OGHUHRK (He WIPOmiX) onviMaAE-
HHX 20704,
B) deron 2 ( pasyoxcime peuenuy p pag)e. Bynem woxars pewe-

Hite onorens (3.1) B BMpe CYMUYM OXHOPOXHIX WHOTOYNGHOB

YORMTi MO e MO VLN TN NP, (318)
e MWaF bt 2 lixk x| g{ ={, (38.19)

N =5 g0 pt) 2 a0, 2 pmp. (3.20)

KoanseeTno neonpoxoacinux kosiguumenzon alt), 8(¢) » (3.19),
(7.,20) pesno cOOTBOTCRDOHHO

N, = !oF%‘:’ﬁ% " 'l*é‘%‘[ (3.21)

iflogcrarnas (8.18) p (3.I) u muOwpan cerxy £ , y ¢ KOAWYSCTHON
yanos N.oN, v noayumu cucreuy u3 (M +MN; )-ro ofurnosennoro -
(O PEHUMBABHOTO ypaBuoHnA OTHOCHTERENO a(t), 8(¢).

Toayueuuan TAKMM ONOCOOOM CHCTEMD XOTH B HEe PA3PeusHe OT-
HOCHTONBNO npomasoanux d(f) , 8(¢) , wo mmuelina oTrocnreasHo
Hix. OnpeneanTens aroll ceToun OTHOCKTONSHO d(t) , 8(¢) npn
COOTBETCTBYNREM 1uGOpE COTEN , ¥ nHe papew wyam u TR mpo-
HOUOAANG MOPYT OuTh HAWAGHH ¥ CHOTRMA NePENMCAHE B HOPNBABHOR
i-pwe Romw. Havanswue ameuenws nna a(¢) , 8(¢) onpensascu na
(i.19). 3 KOTOPHC NPEATAPRTEABHO CABAYRT nocramu's (3.18) u mo-

ICN0BATEABNO MOACTABNATS ZHAYCHWH £ , ¢ B yanax. B wacr-
foczu, ecan FuyeFy=0, 1o alt)=8(4)0 inrerpnposanie uxer
cipaso nanepo. lloacravsss aliennue afe) , 8(¢) » (1.10),
(1.11), noayuoen npnOAMKOHURE ONTHXANEHRE CWITOD.

B uacrnocru, ecaw cncrena (1.5), (I.6) errokounsn, npasull
nxouar CBOOOAEM‘ ™ B'SF.TO[)ILQ ' HOEHO CHUTOTEH BOCTORMHILMKN 3
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