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M. A. TuxomMasxpRIEAro.
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OsHauas, Kakd Bh YRAAHHOME COYMHEHIM HAIEMD, 4Pest ¥( z, y ) NOpU-
COEIMHEHHYD (YHENIL, caB). (YHENiO onpeibiemHYO COIIACHO yCIOBiAME
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*) I'nb, xcrarm sawbrums, 85 opuysaxs (4), (5) m (6) ma crp. 74 u 75 JOMKEH GHTE 3a-
YepKHYTH cooTBETCTBEHHO MEOmHTeIH ' —(m—2)  Fp—(m—2) g Fpp—(m—2) —(n—2)  omp-
00uHO yjep&Earmne npu nepenuckb. 9ra onmcka, mesambuensad kb comaabmio BO Bpemu,
nOBXiANA HA pascympenia vy xommb crp. 82, rub 101mEO 3aYepEEYTH BL crTpoukh 9 cmmsy
ClOBA: , yMHOKeHHALO Ha Y~ —2)¢ gy, gopuysd (10) wrenn: - (v — n 4~ 2)g, BB crpou-
Kaxb 4-0f # 3-¢H CHEBY clIOBa: ,NepeIBHHYTAr0 NapallensHo camomy celh ma (v—mn--2)g
abueniii ocm Oa, €MOTpA 10 8HAKY, BH Ty HIH IPYLyl CTOPOHYY.
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Qs =0, y=0 D0 YCIOBIAMB NPHCOETUHEHHOCTH OLHOTO NOPALEA
0e3KOHEYHO-MAJOCTH € HTUMT BHpAXKEHIEMH (2) GVIeTH I IuCAUTETH Ipa-
BOit wactm (1), Tag® 9ro Bee BEpamenie (1) Boodme GyxeTs = co; ecau me

m-—-1 n—1

NONYMHATE (GYBENIO ®( 2 , y ) eme ycroBiaM®s § H4, UMEHHO 00palaThCH
Bb HyJb i BCHX®, 3a HeRIOUenieM® 1ByX®, phmenii mapm ypasmemiii:

e T e D e e i dnk
ax—i—vby—[—cz()....l......(él)

10 BHpamkenie (1) GyZeTs BooOmIE OCTABATHCA KOHEUHRMBH NpH z =0,
y=20. Bp camoms ybak, OesxomeuHna 3HaueHis y, omperbiseMaro Bb
GyHEmim 2 OCHOBHEIMB ypasHeHiems (3), HM'}SIOT"B MbeTo a4 3HAYeHIiH x,
YIOBIETBODAOIIUXE YPABHEHIIO

el S TPl - e e il e T

r1h a, woaddumienTs mpH HampHcmed cremenu y Bb ypapmEenin (3). Ecan
CTeNeHb 3TOT0 ypaBHeHid =m, T0 Beh Toukm z, Tab y=oo, Oyuyrs
JeHATE BB KOHEYHOMDB, M YCIOBIA NIPUCOEIHEEHHOCTH UYeTBEPTOil KaTeropin
(crp. 75) 0TMANATH; BH TOUKAXB e, IAE x KOHEUHO, & ¢ 0e3KOHEYHO
(65 TOuRaxXD® BTOPOfi Eareropiu), absas wacrs (1) 6yleTs Komegma, uGO
YUCAUTENb U 3HAMEHATENIh IPH ¢ = o0 OYAYTH EaEInii = oo™ 1, gaks To
nerso0 BUABTH, M Eak® TO 00%BAcHeBo Ha crp. 97 Hameit ruuru. Eean me
CTeneHL ypaBHEHid (5) Oyxers m' < m, TO m —m KOpHEH ero yparares
B 0€3KOHEYHOCTH, YCIOBi# UeTBepTOfl Kareropim (ecTp. 75 Hammeir KHUTH)
Oyayrs umbre mbero, m npeoGpasosamie (1) meodxoxumo. Ho Bb sT0MB
cayyaB yraauTea BD 0e3ROHEUHOCTH W YACTh KOpHeH ypapHeHia

F(x,—ﬂbﬁ)=o,. S

MoJyyaeMaro 9pesb HCKEINUeHie y u3b (3) u (4), nGo CTENEHB HTOTO YpaB-
HeHiA OyNers He BHIe 7 --x — 1, TAED KAk TIEHA CH z"y” B BTOME
ciysat He Oyiers BH ypasmenmiu (5).

Ho xak® ypaBHenie

noayvyaeMoe 4pess HCEal0ueHie y us3b (4) u

m—1 n—1
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Xomkno uMbrs Beh ropmm ofmie ¢b ypapaesienms (6), 3a HCRIOTEHIEME # = &
M ¥==17, 10, €CIH § U 7) BEAMYMHH KEOHEYHHH, Ge3KOHEUHHE EODHU ypan-
Hemig (6) Oyiyrs Tarme kopHaMz u ypasmenia (7); T. e. wacth myaeir

m—1 n—1
$pyreuin p( z , y ), yIATATCA B Ge3KOHETHOCTE, HIH, BHDPAKAACH I'€OMETHU-
JeCKH, 49acTh THXB U3 m-fn-— 2 Touekb mepechuemis ®pumoit (3) ¢
npAMOD (4), Ypess KOTOPHA NO.MEHA UDPOXOLHTH EPUBAA (8) 10 YCIOBiAMSB

§ 54, yraunserca Bb OeskomeunHocTs. TakuMB 06pasoMs, B CHIYy 3THXD

m—1 n—1

AOUOIHUTENBHHXD TPeOOBAHLH, KOTOPEIMD ME 10 {YMHKIE QYHELID Y( & , y )

m—1 p—1

Bb § 54, pepamenie w,( z , y ) BB npasoil wactu (1) npu 7 u y 0e3ko-

HeYHO-MANNXD OyLers I0piika OesKOHEUHO-MATOCTH M0 Epaiimedr mBph ma

€IMHUTY BRICIIATO TOI'0, KOTOPHH BHTEEAETH JJId Hed U3H OLHUX'B YCAOBiH

IPUCOCIMHEHHOCTH YETBEPTOM KaTeropin, M CIbIOBATENLHO UpaBad dacTh
BHpamenia (1) Oylers KoOHeuHas BeIHYMHA.

2. 910 KaEb pass umbers Mbero BB cayua’ rEIEpIIIHNITATECKATO Alre-

Opamueckaro obpasa, oupexbidemaro ypasEeHieMT

2p—1 2 201
B giiTyl=f == Bl Je200.7 7000 7700 JF Y

31bee m=20-41, w=92; HO EaKs ay=1, 70 Bch OGesKoHeTHOCTH
GyEENiM y, onperbiadeMofl sTHMB YpaBHeHieMB, VIAAALIOTCA BB 0R3KOHEU-
HOCTB. YCHOBIA IpUEOe)]UBEHHOCTH, KAKE HETPYIHO YOBIUTHCH, nonydanTes
TOJNBKO 0TH MbBeTh derseproif kareropim amredpamdeckaro odopasa (1), T. e,
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Oyzyuum ToapkO cTemeHH 20--1, a He 20-+3, (w60 m—+n=20-F+1-F2=
=20} 3), Oyrers umBrh XBa KopHA BB OesxoHeumoctu. CrbromaTelrnHo,
eciu § M 7 Eakld au0o 1Ba KOHEYHHE KODPHA HTOr0 YpaBHeHids, QYRENiA
(8) monmma uMBrb XBa HyAd B GE3KOHEUHOCTH, ¥ CcIbIOBATEILHO Beu-
ufiRa (yHEOIN
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IONEHA OHTH HOpANKA HA IBB eIUHMUIH BHCmAro, 4bMb MOPALOKT BEIM-
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Bropoit uiens MOMHO Takbh Mpeo0pPa30BATH: U3B YPABHEHIA NPAMOM, mpo-
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Y Y .
w(,x'L=—(y Jf—y ”)—{—e(x), S
g by e 4= pET
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rab Bubero Zﬂo( 2 ) MH Hanucaau npocro 6( z ), cIEBAd MHOKUTENb 7
Pt

¢h K0dQumienranu nomuoMa f( x ). ITo 0TEBULHO HPHCOSTUHEHHAL pyHE-
mia uwepsaro poxa. Oraumas ee ors 005UXD "acTeil, yRBUAUMB, 4TO IEPBHH
YIeEds NpejCcraBlderTs, KAks M abpag vyacrs, WPUCOSIWHERHYHD (YHEUI0
TpeThAro poxa. Bmoca smbero y, y: M y, Yy UXB 3HAYeHiA, MH OyieMb
uMbre npuCoeIUHEHHYID (JYHENIID TPETHATO POJIA

VES+VED_VEDVED gy

gFreg z—1

BXOAAMYHD BH PUMAaHOBCKIA MHTErpass Tperbaro poxaa *).

*) Cu. (opuyny (6) ma crp. 8 moero ,OOpamenia rENEPILIEITAIECKAXS HHTEIPAIOBHE,
Xaprross, 1885 1.
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ITpumwuanie. Bean On 6hi0 7 ==00, T0 TOrZa HOPALOED ¥,(Z, y)
OHIB OH TOABEO HA GIMHHAIY BHIIE HopAika serumuuvs (18) § 2, u cab-
I0BaTEIbHO yCAOBie &, =0 cabzoBaro OH BHEMHYTDH U35 DAXa (6) § 3;
HO MH He HAaXOIUMbB HYEHHMB ocraHaBImBaThca JXolbe =Ha sroMB. I[lo-
IpoGmbe 005 roMb uHTErpalh usI0:KeHO BB counmHeninm Appel’s m Goursat:

Théorie des fonctions algébriques et de leurs intégrales.

IOUPABRA. Ha erp. 95 mamero coumnenias cabiyers Bp orpoxb 9, mocah cioss ,mo
(1)“ npmumears: § 47; cabpyomia sa cams gpb cTpoukm saMbEEIE TARKEME ,p - m - n;
U35 OTHXD ypaBHemid m - n — 1 Koaddumientoss onpepbrarca (ymrniamm C @ ocrais-
HEXB pY.
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00b OfHOMD BOIpOEH, KacawmeMes TuHeH-

HHX'DB [UO@EPeHIIalbHEXE YPaBHeHI BTO-

poro IIOpsNKa Cb MepIONUYecKIMA KO-
OUITIeHTaAMHU.

A. M. JlanyHoga.

1. Mu pasemarpusaeMs 31hLch juddepeHniarbENA YpaBHEHIA BUTA

2
e pe=0, )

Bb NPeAUON0:EeHin, 9T0 p ecrp uspberHads mepiogmyeckad (PyHruia seme-
CTBeHHAro mepembHEAaro s, ompexbieHHad W HempepHBHad 1aA BCBXE ero
BHAYEHIA; IPH YeMT HMCEJIDUMTEIBHO OCTAHABIMBAEMCA HA COOOpAKEHIAXSD,
racaomuxca phbmenia erbryomaro BaEHAIO BB U3BBCTHHXD CIYYAAXE
BoOIpoOca:

JMama ¢ymEDig p; TpefyeTca ysHATH, MOI'YTH JH GHTH HASHAYAEMH, HpH
HEeOIpaHWYeHnoli msubnpgeMocty s, Kakie-1mbo BHcme mperBas xma Mo-

: st : :
AyAs (QYHENIH 2 ¥ ed NPOU3BOXHOM g BOBCAKONT pbmenin ypasuenis (1)?
IS

o

Hspbermas Teopia aumeflEHXE IugeperialbHEXD ypaBHEHIl ¢5 ne-
piojmueckuyu KodPuIieRTAMI HO03BOIHETH 3aKI0YUTE, uTo phuieHie HToro
BOIPOCA 3ABUCHTSH IIABHGME 00pasoMB® OTH CBOACTBE OXHOTO HOCTOAHHALO,
UTPAloaro BeChMa BAXHY POJH BB TEOPIM Pa3CMATPUBAEMHXH ypaBHEHif.
HocrogrEoe 9T0 MH MOEEMB onpexbauts (opMyIon

A=[f(0) +¢'(d)],

pasynba moxs 6 nepioxds ¢ymEmin p u noxs f(s), @(s) wacraHa phmeria
ypasHeHid (1), HOXIHHEHHEHA YCIOBIAMD

fO)=1, f)=a0,

p0)=0, ¢O0)=1.
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Y

vy
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Bradenie mocTogHHAATO A XA HAIIEro BONpoca 00RADPYHEUBAETCA M3B BH-
pamenia o6maro mETerpaia ypasmesia (1), xoropmil npu A? HepapHOME 1
uvkbers BHLD 2 :

8 S

p=0, @FFI( 5k C’QQ— ?Fg(s).

3inten
o=A-+VA42—1,

.C,, C, cyTb UPOU3BOTBHE LOCTOAHHE, a F,(s), Fys) osaauanrs HEEO-

TOpHA Nepiofuueckia QyHENim s Cb NEPIOKOME G, BCeria onpeibieHHBA
¥ HenpepHBHHA BWECTh O CBOMME NEPBEIME IPOM3BOJHEIMA.
lpu A2=1 BHpamenie o0maro HHTErpaza MOKeTH OHTH HECEOALEO

WHEHME I BooOme BB ciysal 4 =1 Oyiers Buja
= OF(s) - C,[Fy(s) +esFy(s)],

BE ciydab-me 4 =—1 BHUJa

el TS

» ='Cle?F1(s) + C,e° [Fys)+esFi(s)]-

b

B1ber € 03HAUAETH HYAb UIM CLMHULY, % =1/——1, a0, 0 5]
F,(s) nwbors Opemaee 3HAUEHIe. : _

a5 5THXB POPMYIB BEILHO, YTO BONPOCH HAIIG pasphmaercda T0TIach-#e ,
BCHAKIH pash, KOTJa BEYUCIEHO A ¥ BeIHYNHA STOr0 MOCTOAHHAI0 ORA3HI-
paeTcsd OTAMYBON Kakbs orb -+ 1, raks u ors — 1. [Ipw sroms BB
cayuah, Koraa A OEa3HBaeTcA YHCIOMT BeIeCTBeHHHMB, YA0BIETBOPAMN-
muys HepasercTsy A2 < 1, Bompoch paspbmaercd BE yTBEPIUTEIRHOMB
eMucxd; Bo BCBXH Jpyrux® cIyyadxs, korga A* me pamo 1, 0B ph-
maercd OTPUINATEILHO.

Yro kacaerca cayuaesb A=1 u A=—1, 10 514 HEXB HE00X0IUMO |
JomoTHUTENbHOe m3cabroBamie, kacaomeeca BeawuuHH ¢. Ho ma srows
uscabposamiz MH 315ch He ocraHaBIMBaeMcd, TAKB-EAKb BB upampr;a@
CEOMD OTHOMEHiN OHO He MOIMo-0H uMbTh GoAbIIOro 3BaYeHid, BB BHJAY "
1’ TPYLHOCTH OOHADY:KHTH caMoe cyllecrBopaHie pasemcTBa A”=1 upm rbss - |

npubIMEEeEHHXE CN0CO0aXD BHUMCIEHId A, KOTOpHE O0CTAITCH B HANIEMD
pacnopseniu, Korjga ypaseenie (1) He Momers OHTh NPOHHTErPHPOBAHO
BH KOHEYHOMB Bunb.
} Mu Oyzemd jaiabe mpexmoaararh, qTo'd)y:HRD;iﬂ p UPUHHAMAETH TOIBKO
BellecTBeRHHA sHavemia. Ilpum sToMB A Beerjya OyleTs YHUCIOMB Bele-
CTBeHHHIME, W ecin ciaydaii A2=1 ocTaBuM®s BB CTOPOHB, TO BEh OCTAML-
HEHE BO3MOKHEE CIYIAN NDUBEIYTCA KB ABYMS:

S -

| i




— 192 —

1) A2<1, rorja BO BCAKOMT phmrewin ypasEeria (1) xaa moxyaeit

dz 3
g OyxyTs cyuwecrsoBaTs mhkoropse BHemie nmpexbim, u
S

2) A2>1, Koria BO BCAKOMT phITenim, OTAUYHOMD OTH 0YEeBHHATO
dx : -
z=0, MOAYIU 2z u 5 TANIeHAMAME BHOODOMB S MOTYTE OHTH nxbaae-
s

MH CKOJb YIOJHO 0O0JELIIUMH, :
OTH 1Ba CIyYad MH 315Ch H pascMaTpuBAEMB, TpakTys ypasmenie (1)
MUME TOCTONBEY, MOCKOABRY ABIO Eacaercs pasIMIHEXT CBOHCTBD (hyHE-

nin p, o6YCAOBAMBAKOUINXD TO WU Ipyroe mu3s HepaBeHcTBs A%2<<1 u
AR

2. Takb-EaE® HEBO3MOKHO YRa3aTh EARYIO-1M00 METOLY, KOTOpas u03-
BOIA-OB BCerja OpW HOMOMM KOHEYHAro 9ucaa Jbiicrsifi yamasars,
uybews-1m MH 1BI0 €B OJHEME Wb JABYX'B VEA3AHHHXE cefuach cay-
9aeBh, TO EeIATEILHO N0 Kpaiideil wbpb 3maTh BOZMOKHO GOIBIIEE YHCIO
UPU3HAKOBD, JOCTATOYHHX® JIA KaJaro M3b STHXE CIYYAEBE.

TaroBw 1Ba NpHSHAEA, yEasamHne HAMH BB COUMEEHIM Ofwas sadauq
00% YCmOoWMueocmu Osumicents.

Ha ocHOBaHIM LOKAsaHAEATO TaMb, BCAKiH pass, KOria (yHRNiA P BB
ypasHenin (1) yLOBIETBOPAETH ycIoBimo

B0,

KaK0BO-OH HM OBLIO S, M IPH BTOMB He PaBHA HYII0 NOCTOAHHO, MH MO-
#ems OHTh YBBDEHW BB CYNIECTBOBAHIE HepaBeHCTBA

ASB]

Tarnvs obpasoms yerosie p < 0-€aYEUTH HecOMBBHHEMS NPUSHAKOMS
BTOPOTO Cayuad. )
Yro kacaerca YeIoBi A

p=0
IX4 BCBX'p 3HAUEHIH s, TO KakB® MOmHO yobauThca Ha npuMBPAx® U Kakb
OynerTs BHIHO 3B TOIO, UTO HOkKakeMb jJarke, 0HO elle HEJOCTATOUHO JIJLA

BOSMOEHOCTH EAKMXB-THO0 B3akaoueriii orHocurTensno A. Ho ecam mpm
S5TOMB YCJIOBIM BHIOIHAeTcH eme cabryomee:

(¢}

Gfpdséll, (2)

0

Bb NPEINON0&EHIN, KOHEUHC, YTO ()WHKNiA p He PABHA HYII TOKECTBEHHO,
MH MOHKEME OHTH YBLDEHH BB CYymecTBOBAHIM HepaBeHCTBA

Al
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Apyroii mpusHar® Toro-e mepasemcrsa, IpH TOMB-HKe yeroBim p >0
On1b ykasams moroms mpodeccopons H. E. Hyroperuns *)

IT0TH BO MHOTHX® OTHOMEHIAXB 3aMbyaretpHEil IpusHak®s Tpebyerd
TOIBEO paskickadid TBx® mpexbiross, memny roTopsiMu usmbHgeTes QyHE-
nia p.

OsHavas TouEnii BHemiit upexbas srof $bymrmin vepess a?, Toummil
HUSIIE Upenbas es wepess b% u mpeamodaras a>0, b=>0, MH MO-
&ewb npussars npopeccopa H. E. diykoscraro Bmpasurs yCIOBieMB

Za<LEZp+1, %) (3)

T —

ecrn soodme noxs EN Oyiems pasywhrs, KAKB _HTO NPUEATO, HAKGOIL-
mee nbaoe dueao, menpepocxomamee N. :

Beaxiii pass, rorja smmoxmsercs sTo ycnw&\e ¥ QYHENIA p HE IpHBO-
AUTCA KB MOCTOAHHOMY KOIMYECTBY, MH MOMEEMbB 3aK10YATE 0 CYLIECTRO-
Baniu HepasemeTBa A2 < 1.

Bb cayuab p= const yexosie (3) seerna BHOOXHAETCA; HO BB HTOMB
cayuadh mepasemcTBo A2 < 1 Momers HePeXOIUTh BB PABEHCTBO A%2=—1,
4T0 NPOMCXOLUTDH BCAELH pasb, KOTJA 33 NEpiofs 0 NPHHEMAETCA RAKAs-

o JC
JHOO I];'EJI&H EPATHOCTh YHCHA l/_— .
p

Upusears H. E. fiysosckaro, o6EuMan coolo Thus  Goxbimee 9ACIO0
cayuaess, 4bne (upu Toms-ime 6) rhembe mpexbam, Bp KOTODHXD usMb-
HAeTcAd (PYHRENiA ]/E, U HHYEr0 He Npejunolarad OTHOCUTEIBHO HUBIIATO
nperbaa orofi gysrniu, umbers BB STOMB OTHOMEHIH BaKHOE Opeumye-
CTBO Iepels HAMUMD UPUBHAROMB (2), KOTOPHI IS 4YacTHADO cayyas
p = const jaers He Gorbe, whMb X118 00mIaro, ¥ BO3MOKEHS JUIIL npu

g 2
veaosin b < o Ho msambe® toro mams npuwssars umbers To npeumy-

HIECTEO, 4TO He BaBHCUTH OTH WHPHHE Tnpexbioss (yEenin Jp, rtoria
sapp npusnars H. E. dRyxoscraro tpedyers, wrodm pasHocTs ¢ — b He

T
HPEeBOCXOJUIa YHUCAA E .

Yro0n BEHBOAH, MONYYAEMHE H3B ITHXD IDUBHAKOBH, CPABHUTH HA Ka-
k0NB-1H00 mpumbpd, pascMorpums yparmEemie

d?z
Fhs

+ 231 — e sing)e =0,

*) Maremarnveckit Coopsmxs, Tows XVI, crp. 582.
**) Raxw sgbes, Tans m Besgh naxbe, UepPiofh G MPEeANoIaraeTcas UHCIOMS MOJOEH-
TEeABRHMD.
18
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ik A B & 03HAYaoTh HEKOTODHSA BEIIECTBEHHHA DOCTOAHHES H YHCICH-
Hasd BeIWUMHA & Upejnoiaraercs Heupesocxojduen .
Herpyino suabrs, 9ro jid 9T0r0 ypaBHeHiZ BeluunHa A HE 3aBHCHTS
0Th BSHAKA &. MEH MOEEMD M0dTOMY OTPAHHUATECA NPE]I0I0MkeHIeMS & > 0.
Bo 5ToMs NpeiuosokeHiu, pasyMba mogs A YHCIO NOM0KHTEILHOE, oy-
JeMEs UMBTH

a‘:——ll/l.‘}—é‘, bzll/l——é‘,

W TAKB KAKH BB PA3CMATPHBAEMOMB cIyual MOMHO NpUHATE O =27, TO
yeaosie (3) npusejerTcd Kb BHLY:

2Y1+e < ERY1i—e+1,
410, MOJATAA

Byl —e=n,
MOEHO Hpel[CTaBI/ITB TaKDb:

el e e e

S o DAl

910 ycaosie Tpedyers, UTOOM OBHLIO

S
X ) = 2%2-—17; ;@I—Jr— 15
T
Moxs » 3nkep MomHO pasymbrh EKakoe yrofHo ObIoe NONOKHTENBHOE
YUCA0 WM HYIb.
Ypo gacaeTcsd HAIIEro OpusHARa (2), TO XId paszcMATPUBAEMATO ypaB-
HeHif OHB IPHBOAUTH KB YCIOBID

|

k]

KOTOpOe, 0YeBHAHO, HE TACTH HUYEro HOBALO U BB CPABHEHIM CB HPEXH-
LYIUMS YCIOBieMT OGHMMAETS SHAUHTENBHO MEHBIIEe UCIO CIyIaeBD.
Ins ppyroro npuMipa BO3EMEN® ypaBHEHIe

d2x
ds?

-+ 22sin*"s =10,

pasymba woxs # IbBroe MOTOKMTENRHOE YUCIO M OB A ragkoe-1ubo mO-
JT0EUTEILH0E TOCTOAHHOE.
Taks Kakb 315ch




= 485 =

¥ UpH TOM® MOKHO NDHHATE 6=, To yciopie (3) DPHBOIUTCH KB cxh-
AyOIIeMy:

yexosie-xe (2) naers

g4
e 4
=1.3...2n—1) =2

Orcoza BugHO, uTO BB crysab n=1 npusnars H. E. #yrorcraro
Aaers Goabe; Bo BebX®-me ApYyrux® caysagxs Gorbe MIHPOKLI 3aRII0YeHIA
BHBOJATCA M3 Hallero NpPU3HAEA.

I.

3. Yrasauane Bmme npusHaku HepaseHcTBs A% > 1 u 42 < 1 ormo-
CATCH THIDR BB CAYYAAMB, ROTJA (YBEMIA 'y COXPAHAETD BCET[R OTMED I
T0TB-ke 3Hak®. Ho pascmarpusad ypaBuenmie (1) BB CBASH ¢ PABTHIHEMMU
€70 mpeobpasoBamiAMm, MOEHO TPAKTOBATL HA OCHOBAHIL BHTHXE IpHu3HA-
EOBD W cryyad, KOTxa YHKOIA p MBHACTS 3HAED B upexbraxs uepioga.

Jdonyerums, uro smbero memsphermoit (yEEDIL 2 BBOZHTCA y wWp: no-
MOmY YpaBHEHiA :

€= wy,

'25 w osHauaers mBEOTOPYD AAEHYD ¢yurmio nepexbrmaro s.
Torxa, npuanvas swhero s 3a HesaBmcuMoe nepembEHOE BeIuuuEy

o= i “)

%u npeopasyems ypapmemie (1) Bb ypaBsHeHie Toro-me BHJA

2

d
T Far=0, . , ()
rak
q=uw" +puw)
2,0

ds?

¥ «" o3HavaeThH IIPOUBBOTHY O
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Pascuarpupas Takis mpeoGpasosaHids, MH 6ymems 3abch mnpexnorarars,
47O 26 €CTH BENleCTBEHHAA mepiojmueckas (QyHRIiA nepeMbEHAro s ¢b ne-
piojoMs 6, HUEOTIA HE ofpamammasncs Bs HYIh U 00I1ajaiulas HEOpe-
prBHLME npomssosEEME w' u w' . Torxa nepembanoe ¢ Oyners Bellle-
CTBOHEHND, CTOCOSHEME H3MWBHATBCH 0TH — 0 IO —-co, H BB CHIY (4)
g Oylerb HemnpepsBHOI0 HePiOAMIECKO ¢yurnier ¢ ¢b mepioLOMB

- .. ; G
S ds
w?
0

TaruMb 00pa30Mb peodpasosanmoe YpaBHEeHIe Oyxers TOrO-Ee Xapak-
Tepa, UTO W NepBoHauaibmoe. lIpm ToMB, ecanm DONOKUMD

B=[F(®)+ ¢,

pasymba noxs F(¢), @(f) vacrsna phmenid ypasHenria (5), onpexbraenss
JCIOBLAMHI

FO)=1, F'(0)=0,
o0)=0, P0)=1,

i /
TO DpH GJL’]%JI&HHHXQ/HQE/JLHOJIOEGHMXB 0yJeTh
Be=4,

rph A orEocmrea kB ypasmemin (1) u coorsbrersyers mepioxy o.

Beabuersie sroro BeARi pazb, KOrja Kakod ambo m3b u3BBCTHRXD OIPH-
3HAKOBH O0HADYHKUBAETDH CYIIECTBOBAHIE TOrO WIM LPYIOro W35 HEPABEHCTRD
A2 <1, A2>1 ana ypaseenia (5), Mbl MOMEMB 3aKI0YATH O CYyLIECTBO-
BaHin TOTO-®e HepaBemcra u Aaf ypapmeria (1).

TaguMb 00pasoMb, MCXOXA M3 YEABAHHHXD BHIIE NPUSHAKOBDH, MOEHO
paseMaTpUBATE M CAYYaM, BH EOTOPHXB DT NPUSHAKM NPH HENOCPENCTHEH-
HOM's NpuMbHEHIH HE BHIOIHAWNTC.

4. Upo6p Ha ueMB-In60 OCTAHOBHUTLCA, MH OyieMb NIPeInoIarars, dTO
(QYHENL w BCETJA OCTAETCH NOJNOKUTEABHOLN.

Bb 5TOMB mpeimoiomeHiu, BeAKii pass, Eorxa (YHENID BTy ylacTCd
moz00paTh Takb, uTOOH A1 BebXh SHAUEHIH § BHIOMHIIOCH yexoBie

w' +pw <0 (6)

(He UPHBOXAIIEECH TOCTOAHHO KB DABEHCTBY), Ha ocHoBamiun 3aMbueHHATO
ceffuact MOEHO YTBEPHEJATH, 4T0 JNId ypapmemia (1) Oymerd unbre mbero
HepaseHCTBO A > 1.

e p bt

|
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ObpaTuMs BEEMaHie H& OJUHB €HOCOGH BHOODAa (YHENiK &, NO3BOJMA-
Wil MHOTJA YAOBIETBOPUTH ycIoBin (6).

Pasyuba moxs % rakoe-1u00 OTINYHOE OT'h HYJA BEHECTBEHHOE MOCTOAH-

k
Hoe, IpH EKOTOPOM®b 2—:; He NpUBOIMIAOCE-0H KB uwmcay mhaomy, ompenb-

AUMB w, KEAKB Ieploguueckoe plhiiemie ypaBHeHis
w' FBPw=F—p. (7)

IIpu cka3aHHOMT® YCIOBiM OTHOCHTEeAbHO % Takoe phmmermie Bcerpga Hadi-
JaeTed M, ecl YIOJNHO, MO#ETH OHTH BHPAXEHO (OPMYIOH

o )
-l *
Ve e e Scos}'\c(sl—s—%)zo(sl)a?s1
2hsin — ./ .
2 e
WAH, YTO TO iEKEe caMoe,
: L}
1
w—_—1—ﬁjcosk(sl——%)p(sl—|—s)ds[, (8)
X 2768111—2—0

ecid QYHEIIO p, Xelad YEa3aTh ed aplyMEHTS ;,,\6YJI,EM'B 0003B29ATD
sepess p(s).

JonyeruMs Temeps, YTO BB RaKOMB Au00 caydab IocToAHHOE % oOKasa-
30ch BO3MOEHEIMB TOZ00paTh Takb, 4ro0H 14 BCBXD 3HAYEHIT s BH-
DOTHATUCE YCIOBid ‘

BPe—p>0, w—120. (9)

Torxa, samhyad, aro BS cuny (7)
w' Fpw=—@w—1)F—p),

WH VIOBIETBODHMT YCI0BiD (6) M MOXKEMD BARIOYUTL O CYULECTBOBAHIM
mepaBescrea A > 1.

Dopuyron (8) omperbrserca mepioxuueckoe phmenie ypasmemia (7) ¢b

'

p 9] .
nepiojioMs 0, ¥ BB cayuab, EKoria HEe NpeJCraBiferd uUucaa comsmb-

2@
pHMaro, 10 ecTh eJHHCTBEHHOE nepioguueckoe pbmeHie 9T0T0 ypasHeHid.
Ho sorza

e )

et T e S T

Vi s

17 A
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rib | mom umera wbima u ] me pbautca wa wm, ypasmemie (7) umbers
0es3uncIeHHOE MHOMKECTBO IPYIHXB Tepiojuveckux® phmemnid, ¢» mepiogons
mo. llpm aToME, oTGpacHBasd DpefnodokenHie, YTo NepioxoMBb GVHEIIH w
XOMKHEO CIYEUTH YACIO O, MEH MOrIH-OH 32 w NPHEATH OJHO H3H ITUXD
nocabxauxs phmenifi, u momno 3amBTUTE, Yr0 ¥ BB TAROMT cayuat Beakiil
pass, BOTXA YAAJA0CH-OH YIOBIETBODUTH YCAOBiAMB (9), MH Mormm-Ch 3a-
RKJI0YUTH, €cIi He 0 CYNIeCTBOBAHIM HepaBeHCTBA A > 1, To mo Epailimein
mBpb o cymrecrsosamin mepamemersa A% > 1.

Herpyznmo, oxmako, yobiarses, uro pasemorpbuie pbmewnii, o KoropHxs
uieTs pbub, HE MOMKETH ULOCTABATEL 9ero JXubGo HOBATO, UYTO HE MOTJI0-0H
OHTH TOJAYUeHO npu mocperctsh prpamenia (8).

HIBiicrBurensno, o3Bauad (VHEMIO (8) Wepess (s), MH moayuuMs Beh
pbmenis ypasmenia (7) mo gopuyah

w=w(s)+ Ccos(ks-+a), (11)

rxb C u o NpOU3BOIBHHM NOCTOAHHHSA, U BH cayuah, gorga mmbers mb-

cro pasemerso (10), Beh oru pbmeria GyayTe DepiojUYECKUMU CB Ne-
pPilOLOMD MG . _

JonycTums, 4To Memyy sruMu phireHigaMu cyuiecTByeTs Takoe, IIA KO-
Toparo w—12>0, kaxoBo-On HE Omu0 s. OcTaHABIMBAACE HA HEMD U
saMbaag s Ha s +jo, rib j Eanoe yroxmo mbioe umeno, OyreMb HMETH

p(s) — 1+ Ceos(ks+a-tjke) > 0;
a nbiaa 3xbes mocabrosarennno
g=0,1,92, .v., m—1

(4meino m MH UpeimoJaraeM’t NOJIOKHTEIPHHMB), CEIaJINBaf 3aThms Beb
NOAyYaeMHA TAKMME IyTeMDb HepaseHeTsa u 3aMbuad, d9ro npu ! He Jnb-
admieMcs Ha m

m—1

Zcos(ks—{—a—%—?arj%)=0,

=
HailleMb
mp(s)—m = 0.

Orcoya BUIHO, uro, KakoBr-Ok HEH Owau C u « BB opmyrb (11), yeuo-
pig (9) He MOryrh y10BIETBODATLCH, He GYAy4H YXOBIETBOpeHH npu C=0.

la

Beabyersie sroro u 86 cayuab

cd (opuyroir (8).

cousmispumam MOHHO Or'PDAHUIABATE=-
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Ho 570 copapelAuB0 AN BB NpeiNONOHEEHIH, UYTO MCEA0UaioTed b~

. ko :
Aud 3HAUEHIA o - Ecaum-me pascmarpusaorcs um nocrbjmia, Bp TBXB cay-

: : ko
%a4x5, gorga ypaseemie (7) mpu m3pberAHXD IBINXE 3HAUEHIAXD — Io-
uycEaeTh nepiojuvueckid pbmenia, To ejgad UOAYYATH Bee, YTO MOKETH

ZATH PAsCMATPUBAEMAHA METOJA, MH He LOJKHB OIDAHUYMBATLCH THMB BHDa-

: : . RO
®edieMp w, KOTOPOe Jad TARKUXE 3HAUEHIH = MOI'IO-OH OHTH IOXyYe-
ko
A o
" pamemie w, EAKB YBHJAUMB, MOMKETH JOCTaBUTh MHOrJZa HBUTO HOBOE.

#0, Eakd nperbanmoe, wsb Qopmyas (8), ubo mpm nbiaoms obmee BH-

4 .
9. Jaa npuwmbpa Bo3bMeMD YpaBHEHie

dz e
ds?

22(1—ssin"s)xz=20,

pasymba MOLD n WBIOE NOJOMMTEALHOS YMCI0 U HOLB A, & Lakia aubo
PENIECTBEHHH NOCTOIHHBA.
Tars raxs Bb cayuah u verHaro npu & < 0 QyHEOA

p=—2%2(1 —e&sin"s)

Beeria OTPUIATENHHA U CrBLOBATEALHO BB PAsCMATPHBAEMOMB 1peoGpaso-
sanim hre HagobmocTH, a BB ciyuyas x HeuerHaro sermdupa A, C€o0T-
sbrerByoimas HameMy ypaBHeHID, OYeBMJIHO, HE 3aBHCHTH OTH 3HAKA &,
T0 ME MOEeMB 31BCh OTPAHHUNTHCA NpelnofoEeHieMs € > 0.

Be 5roMb OpeimoJdoiEeHid, AAA TOro, uToOH Owio A2 —p > 0 npu Bed-
EOMB §, MH JOMEHH BHOpaTh 4 COTJIACHO YEIOBIO

B2 —a2s > 0. (12)

[MpuguMas 3arbus 6= 2% u npejuoxarad, 4T0 £ He ecTh 4uciao Whioe,
no dopmyrd (8) HaxoquUM®B

27

q e T S ]
w:l—]—?——z cos k(s, — 7) sin"(s, - s)ds; -

Fsin ke
Beabjersie aroro yemosie w— 12> 0 NDUHEUMAETS BULG.

27 '
f cos k(s, — ) sin™(s, +s) ds; < 1 (13)

0

2sinkx
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u BB cIy9ad ; HeuerHaro mpHBOAHTCA KB cabjpyomewmy:

i
ke e T
S smk(sl—§
2003—9“ Z
g 0

Jstns, -s)ds, 1,

BB cIydab-me n werHaro — Eb crbiyomeny:

ke g TN
e \ cosk(sl-——-g)sm”(sl—!—s) ds = 7.
2 8in 5 ¢

He ocramasimpaice ma uscrbiosaminm sTux® yenosifi mpu meompenbien-
HOMB %, 3aMBTUMB TOIBKO, UTO, KAKOBH-OH HE OHAM A M &, YHCIO 7
BCErJa MOMHO B3ATH JOCTATOUHO OOJBIIAME IJIA TOTO, YTOOH HAILISHAIAME
BHGOPOME [ yeaoBiams (12) u (13) Bo3MO®HO OHIO yxoszersoputs. Cs
APYTO CTOPOHH, BB cIy4aB » HeueTHAr0, KAKOBH-OH HEH OHIH 5 U &, MH
Beerja OyIeMb BB COCTOAHIM YAOBIETBOPATL HTUMB YCIOBiAMB, crbiasmu
42 JOCTATOYHO MANHMB. UTO KacaeTcd cIyuas , UETHArO, 10 yeaosie (13)
He Beerja OyJNeTh BOSMOMKHO M JIIA BO3SMOKHOCTH ero Heo0XO0LHMO, YTOOH
UpH IaHHOMB 7 4HCI0 & Omao Menbe mbroroparo mpejbia, u6o BB sTOMB
caysab uss (13), uHTErpUpOBaHieMD L0 § B nperbiaxs oTs 0 X0 7 BH-
BOTUMB

o Dt n
1.3...(n—1)’
KOT/a-ike BHIOIHEHO 5TO HEPABEHCTBO, ycaoBilo (13) Bterja MOoKHO YIOB-
IeTeoputh, Xbuad k* pocTaTouHO MAIHME.

Yucxo % B npejmomaraiu JpoOHHMSB; HO eMY MOMHO 315CH NPHIHCH-
BATh M WBIAHA HEPABHESA HYJNO 3HAYEHIA: YeTHHA BB eayual n HeverHa-
r0 W HeYeTHHSA BB caydah » deTHAro, a Takme—BCARA mbiasa 3HAYeHid,
G0npmisa n.

llepexona E® KakoMy Iu00 H3h TAKHX'B 3HAUEHIft &, Kak® Kb npexrbian-
HOMY, MH NOXYYMMB M3B NpPEIBLYINAro BepaxeHid w mbroropoe mpeibin-
HO® BHDameHie, KOTOPoe 03HAUMMBE (s). 91a GYHENiA ®(s) UpeACTABATS
OIHO 3B Lepiojuueckuxs phmenili ypasmenia (7) 114 pascMaTpuBaeMaro
nbaaro smavenmis k. Beh apyria pbmemia Toro-mke ypaBHEeHiA, EOTOpPEHLL
Takke OyIYTH mepioguveckuMu, onperbirarcs dopuynono (11).

Cormacmo prmeckasammoMy, sru phmenia, mpum cocraszenin yerosia
w—120, TomEan OHTH Takke TPUHUMAEMH BB PABCUETS. Hyxno, ox-
HAEO #e, 3aMBTuTh, 4TO BH pasCMATPHBAEMOME cayual, NpuHEHMAL AAA w
BHpaikenie (11), MBH MOEEMBH CE CAMAIO e HAUATA OCTAHOBHTHCA Ha Hb-
KOTOPOMD OnpejlBbIeHHOME Upejinolokenid OTHOCHTOIRHO ¢, a UMEHHO: Bb
cayuat % wermaro ma mpejmonomenin ¢ =0, B cayual % HeweTHAro Ha




— 2

. T
BpexnojoxEeHln @ = — —5 .

Bs camoms nxbab, uszp ycjloniﬂ
w(s)—1-4+ Ccos(ks—+a) >0,

sotopoe oMEHO EMBTL MBCTO NP BCAKOMB s, 3aMBHAA BB HeMBb S Ha
x—s u sambuaa, 4yro :

p(x—s)=p(s),

BHBOJIUMB
w(s)—1-4Ccos(kx—hs+a) >0,

4 H3B HTHXD IBYXH HepaseHcrTsb cabiyers
kw kx
(s)— 1+ C cos(a—+ ) cos (ks — =] =0,

wto Bb cayuab % germaro npusojuTCAd EB BHLY
w(s)— 1+ Ccosacosks >0,
a Bp cayuab k HeuerHmaro — KB BHULY .
w(s)—1—Csinasinks > 0.
Orcioa ACHO, 9T0 IPH /; TeTHOMH MOKHO OIpaHNIMBATHCA BEPAEEHIOMD
w=1(s)+ Ccosks,
a upH k HeueTHOMB — BHpaHeHIeMb

w=1(s)+ Csinks.

D10 nocabjHee BHEpaKeHie, BIPoOYEMb, MOEETS OHTH HOIE3HO TOJLEO BB
cayuah BederHaro n, u6o npu 7 geTHOMD (s) OyIeTH IETHON pysEien
s, Beabjcrsie yero yeiaoie

. w(s)— 1+ Csinks >0
norpedyers crbpynomaro
pls)—1.20:
Takums o0pa3oMb BB cayda® x dYerHaro JOCTATOYHO PasCMATPUBATDL
oTrbIbHO TOJBEO UETHHA 3HAUEHIA k, 9ro CIBAYETH TaKHe U U3H NOKa-

3aHHATO BH DPELHIYIIEMD maparpad, Taks Kakb OPH 1 YCTHOMB MOEHO
NPHEAMATE O =X.
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6. Pascvorpumt cayuaii n=1.
Taks xags BH sroms cayuakh, Korma k He ecTp umcno whioe,

: A2 A& ;
w—-———l—r?—l—l—_lg sins,

TO I TOr0, 4TOOH yIXOBAETBOPUTH YCIOBIO 20 — 1 = 0 HesaBuCUMO OT5 s,
ME JOJEHH CrbiIarh win :

L1t

€ é kz 7 (14)

upejnonaras npu 5ToMs k2 <1, uim

- 2—1

0 Lo
ope;jmoaarag k2> 1.
Ho nocabxmee upexmonomenie, b EOTODOMB & OKasuBaeTca Mendbe 1,

HE Jaers HUIero mosaro, mbo mpu & <1 Beerma p < 0. Tro ke Kacaercs
npexnonomenia 2 <1, ro sambuad, wro mss ycaosia (14) crbryers

1
2
ST

U IDHHHMAaA BB pascyers (12), Baxoqums:

1

82§1+712—, (15)

ObpatHo, KOrxa BHIOIEEHO 5T0 yeIoBie, BCerga MOMKHO HAJLICEKEANIME
BEOODOM® % yronaersoputs (12) u (14). Hosromy yemosie (15) caymurs
HECOMABHENMS NDUSHAKOMD HepaseHcTBa A > 1.

Pascyarpusas nbaws suagenia % u UDMHMMAA UPH 5TOMB BE Pa3Cuers
Tak#e u Apyria pbmeniz ypasmenmis (7), Mm Hafigems eme rbEOTOPHA
OpU3HAKN TOIO e HEepaBeHCTRA.

B pascmarpusaemoms meneps caydah uwueay k MOEHO JaBaTh BCARiA
nbana 3Eavenis, GOapmis 1, npu wewms, coraacmo E‘}H.M']S%HHOMY BB Ope-
ABIYIIEMD uaparpadb, MomHO UpunEMATH

A2 P—1 T
w=1-}F o { - —819(5—3)},

noJaraa

k
T

ﬁ(g—— ): sing — (— I)Q_ﬂ cos ks




Bh cayuab k germaro u

k—1
19'(%——8)=Sin8——(——1) ? wsinks

ps exyua® k mevermaro, u pasymbi mOLB phrOTOPOE TOCTOSHHOE.

H3p 5TUXB BHpPamEHill (QYHRIIA 19‘('-?:—3) LA 000UXD CIYYAEBH, k JeT-
garo u & HeuerHaro, cabayers

Y(s) =coss— pcos ks,
a yerosie o — 12> 0 UPHBOZUTCA EB BHAY

. 2 —1
G = (16)
—
Mu sawbuaews Temeps, 4TO 9TO yeAOBie BB TOMB TOLBKO cayyal mo-

®ers J0CTaBUTh HBUTO HOBOE, KOTXA GyEETIA 9(s) masa BebXb 3HAUEHI
k2 — '

¢ 1 ‘
s ocraercs membe i Hosromy, nMba BB BUAY, 4TO

MH IOMEHH OpexnojaraTb

B2—1
e

uin, 470 PaBHOCHJILHO 9TOMY,
1
e > ? A (17)

QoK UOAYYHTH BO3MOEHO Jonbe, MBI AONMHE TPH TOMB BHOpDATH W
TARAMD 00pas3oM’b, YTOOH BHCIIIH npeabas, KOTOParo MomeTsh J0CTHTATH
dymrnis 9(s), OHAB 10 BOIMOKHOCTH merbe. ‘

Mmu Berpbuaemes 3xbes, crbrosarenpno, ¢b OFHOD H3B rhXs  0c06aro
pofa 3a1avh O minima, KOTOPHJ pascMATPHBAIACE Ye{pIIe BE Mb.

Hama sajaya UpHAALIEHKHTH, KOHEUHO, Kb THCIY Haubosbe UPOCTHXD
32495 9TOro poga M phmaerca O0esp BCARAXD 3aTpyLHEHIH, JIs Uero
HY&HO TONBKO UATH OPAMHMB NYTeMB, YHASHBAEMBIMD CAMBIND TpedoBa-
HieMb 3aJadd.

Ilpeaie Bcero Ml JOMEHE HAHIU HamGoAbIIif 136 BehXE maxima QyHK-
nin 9(s). e .

Tagp sars 9(s) ecTs mepiojmueckad (QyHENiZ s Cb mepioyoMs 2x M
OpH TOMD YeTHAH, TO JJId BTOT0 LOCTATOUHO DASCMATPUBATE JIUIND b 3Ha-
genid s, KOTODHJA JeHKaTh BD npomemsyTsh 0T 0 X0 .




e JOAE

Pascmarpusaa s1ors npomemyroxs u pasrbigs ero ma (W 4914/0:001106:¢ 3

: T2 9% 3 (k— )n
(55} G alil e o o),

MH 3ambByaeM®, UT0 BB KAHIOMD H3B HOCABIHHXE QYHENIA coS ks MOmETSH
1oxy4aTh Beh CBOMCTBEHHHA eff BHAYeHia orp —1 10 —-1. Bexbicrsie
STO0 MBI NONHHH B3aKI0OYHTH, YT0 3HAYEHIA s, COOTBETCTBYOmiA BHCIIe-
My npeybay Qymemiu 9(s), aemars Bb TEpPBOMB IpOMEeEYTKD, BE KOTOPOMB
¢dyHENiA coss moaygaert GOxpmmia sEavemia, wEMB BB 1060MB 3B  cxb-
AYOIIUXB,

(S5]

Mu momens TaKUM'b 06pa30M'5 OIPAHMYUTHECA TpPeNnoJ0EeHIeME

ogsgf;,

¥ BB 9TOMB NPEJNON0EEHIN HHTepeCyouis Hach 3HAYCHIA s TOMKHE WC-
KaTh BS uucrh rBXB, KOTODHA yIOBIETEODAOTH YpaBHEHID

Eusinks—sins = 0.

JTOMY YPABHEHIIO MH MOEEME YIOBIETBOPHUTH, nbias s=0. Ho coor-

BhTCTBYOINEe 3RAUenie PyEEmiM $(s) mpE yciosiu (17), roropoe suken
upexnoraraercd, ecth minimum, a He maximum, u60

9°(0) = K2u—1> 0.
[loaTomy, momaras

sinks
sins

— 1= @(8)7

MH JOXKHE 00paTuThCA Kb ypaBHEHIl

&(s)=0.

Taks KaR®
POy =Hu=1, &(F)==1,
T0 ypapHeHie 570 Ipu yemosin (17) Beerza wmbers mo Kpaiimei
T ; .
OJIUED KOpeHb Memry O u 7 & TAKE KAKD GyHEmDS

Dy kuP(s)

sinZs




rrb
’Pg)=sinks coss — k coskssins, ’

BB DTOMB NPOMEEYTES OTpumarensra, udo

PO)=0, P'(s5) = (k* — 1) sinks sins,

70 pascMATDUBAEMOE YpaBHeHie HE MOKETH umbTs BB HeMb Goabe OLHOTO
KODHS.

. i/
O3Hauas 9TOTH eJUHCTBEHHHA Mem1y O K — HopeED gepess S,, MH MO-
#eMB TAKUMB 00pa30MB YTBEpHKAATDL, YTO IPU yeaosin (17)

9 (s,) = €08 8 — £ COS ks,

ecTh manGoapmii usb Behxs maxima Qymemim 9(s).

PascMaTpuBad 9TOTH Maximum, Kakb ¢yHEnio Dapamerpa (£, MH XO0I-
HE Temeph mocabamiil moxodparh TAKD, qToGH 9TOTH maximum cxbraics
BO3MO:EHO Menbe.

Ixa aToro-ie, sambuas, 410 BB CHIY ypaBHeHiA

kg sin ks,— sin s, =0,

- ; 1
IpX BO3pPACTAElE ¢ OTB —7—2 po ©, §, IOCTOAHHO BO3pacraeTd OTbh 0
0

T -
o %, U YTO BB CHIY TOrO-ike YPaBHEHLA

d9(sy)
du

=08 68, »

4
MH NOJXHHH, 09€BULHO, CIBIATH 5="7"

TaruMb 00paszoMBb HPHXOJUMB KB 33KI0YEHI0, 9TO HCKOMOE 3HAUEHIE H
oupexbugerca qopmyIoi

i e
e — —]—[} sin "Z—k‘ 3
i 9ro coOTBETCTBYOINi €My BHCHIIH npexbas ¢yEmim $(s) pasednb
14
COSEE.
OeramaBIuBadch HA HTOMDH 3HAUEHim @, ofpaliaemcs Tenepsp Kb yC10BID
(16) u BHpamaeMb, 4T0 OHO BHIOAEIETCA HE3aBUCHMO OTH S.
TaguWs OYTEMB NPOXOIEME Kb YCAOBIO

2=
8<_ﬂ_h_._i’ (18)

T

ey
k2 cos T
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1 MOKEMH yTBEDEIATH, UT0 BeARifl pass, norna YCIOBie 3TO BHIOIHIETET
Ipu EakoM® mudo mwhroms %, Goupmems 1 u YILOBICTBOPANMIEMT  YeI0BI0
(12), a1a ypasmesia

St
2—;—22(1 —ésing) =20

oyxers umbre mbero HepaBeHCTBO A > 1.

Ormocureanno yeaosia (18) sambrams, uro BTOpaid YacTh €ro, mpu BO3-

] 3 S
pacrami % ore 2 1o oo, mocrosnmo YOHBAaGTH OTHF —— 10 1.

219
[osrowy pasemarpusaemnit HpUHAK® HepaBeHCTBA A > 1 npunbmmus
B5 THX® Jmmp CIyYa:AXb, ROrNa

3
2/ 2

¢ <

Yro xe racaerca sTux® CIyYaesb, TO OHB NPUBOXUTE KB Gorbe mmu-

POEONY Bakmodenin, ybMs yrasammmit prme upusHAk® (15), w60 mocahr-
Hiif npu ¢ > 1 Tpebyers

AR <

ey TBMT Kakt paseMaTpHBACMEI TeUeph IDEIRAKE, BE TOMB-e I

pexr-
WONQKEHIN & > 1, MomeTs OHTL BHDAKEHD Takb:

2
A k

— 6.._1 2
rpb % wauGoxsmee mhiroe 4HCT0, YXOBIETBOPAWITEe yciaosin (18).
9. Ipexnomennoe Brme ounpexbrenie Pymrnin w,

OHIa yXOBIETBOPATH ypasHEHiD (7) u yenosin w — 1 o
kO BB cxyuab, morja umTerpals

G

f pds

0

MPEICTABIACTh YHCIO OTPHUATENBHOE, U60 U3D ypasHeHia (7) cabryern

KOTODAd IOJEHS
0, BO3MOKHO TOME-

G G
fp ds =—k‘~’f (w—1)ds.
(1} (1]
Ho mpna enywas, rorpa

: f

pds > 0,

e




— 20T —

¥OEHO UPEIAOEATL AHAIOTAIBOE onpexbaenie ¢, NOIyIaeMoe M3 OPELH-
aymaro 3aMbHOD 12 ma — 2 1 DosBoldoilee HHOIAA ¢AbIaTh

w' -+ pw >0 (19)

¥ crBloBaTelrHO ¢ >> 0 jgad BehXD sHAUeHii s.
IbiicreuTeNnHO, eciu MOLH K OYIeMD D symbrh Eanoe an60 OTIMYHOE

0TE: HYI BENIECTReHHOe NOCTOAHHOE, TO ypaBHEHie

@,{)”"—'kzw:'—kz_p, (20)

smpommoe uszb (7) sawbmono k? ma —F&®, Beeria Oyiers AONYCKATH IIe-
pioxnueckoe phmenie, K0TOPOE, ECIU yrOAHO, MOKHO IpeICTaBUTh (POPMYIOK0

]

1 e ks + e_k(U—'sl)

w=l+ﬁ_gﬂk° p(81+8)d81- (21)
0 =

Tequ-me OCTAHOBUMCA HA TAKOMB BHOODS (YRENIM e, TO OymeMs UMBTH

w' +pw=E+p) (w—1),

OTEYL2 BULEO, UTO BCARIH DPasbh, RO HoCTOAHHOE % MO#ers OHTh BH-
GpaHO Takb, YTOOH IPH BCAKOMB § BEINOXHAIUCE ycaoBid

Btpze,  w—h=0, (22)

M6 MOMEMD YJIOBIETBODUTH YCIOBIO (19).
[pujsd TaguMB 00pasoMb EH cIyIam, LOrIa (YHENiA ¢ BB YpaBHEHIH

(5) Oyzerp COXpaHATH NONOEHTEIHHHA 3paueHid, MH MOEEMB 3arbMB 1O
OTHOIEHi0 K6 HTOMy YpaBHeHi u3cHbLoBATh UDUSHAKN HEPABEHCTBA
A2 <1 (2) uam (3).

BaMb1HMB, UTO pascMATpUBAEMOe mpeofpasoBaHie MOAETH OHTH TONE3HO
# Bp cryuab, Borga (YHENiA p OCTaeTCA BCErJd HOJOEUTEILHOL. Bp sToMb
cayga’, Kakh BUJIHO U3 (21), yemoeia (22) OyiyTs BHOOMHATHCA HPHU BCA-
ROMB %, a BHOOPOMB ITOr0 HOCTOAHHATO, OTH KOTODAre Oyaers sasuchr
{yHENIA ¢, MOKHO HHOIZA PACHODIHTHCA TAKD, 91061 114 ypaBHeHid (5)
BHNOIHANCA KAKOI-In00 U35 U3BLCTHHIX'D NMPU3HAKOBE HEPABEHCTRA At =15
gOrjaa HM OJMHD M35 HUXB HE YA0BAETBOpAETCA NI ypapmenia (1). Bos-
MOKHOCTH TARMXD CAyIaeBb BUJIHA Y#Ee M3D TOr0, YTO IPU PA3CMATPH-
paeMoMp BHOOpS (yHEmim e ypapEenie (1) Oyzer® 3armoIaTHCA BD ypap-
genin (H), moryyadch UMb Hero, Kakb npexBapHEI  caydai, c00TBBTCTBY-

puiii %% =oo.
S. Yroom parh Eakoi HuOYAL HpEMBDBH, PAZCMOTPUMD ypaBHeHie

a2 :
%9%4'22(1—-‘881ns)x=0,

RIS e B PR

g -

R e

s — o ——teE g

Nl G NS N AT




= AR e

pasymbs mogs 2 u & BEN[ECTBEHHHA NOCTOAHHESA, KOTODHLL ME MOEEMD 1
OyZewD mpexnogarats 315ch MOTOEUTENLHEINY,
Bs pascmarpusaemoms cayuat

P =22-(] —é&8ins),

u ypaeHenie (20) naers

Vi A0
w=1-1——5——-———35ins.
e P B+ 1
Beabxcrsie s1oro, 9T00H yAOBIETBOPUTH YCIOBIAME (22) mesaBucumo o1p.
S, MH JIOIEHH crbiars

2
pra—920, Pl >

IIpr ¢ <1 st yemowia Beerma mEmormanred. Beau-me & > 1, ouu Bo3-
MOMHE TOJNBKO BB cayuab, morga

le—1 <1, (23)

M BB 9TOMB CcAydat mpusogaTea BH cabryomums:

1 ;
e e e (24)

IIpexnomaras sty yeuosia m ocramapiusasesr ma VEA3AHHOMS oupenbs-
JeHin w, MH crbraens (yHENiD

¢=w’ (& +p) (w—1)

BCerja MOJOEUTENLHON.
Upr arows, moraras
=0 L2J2¢
T EFDE )
% (25):
A2e ke
TR e

291

u sambuas, uro
2 g
w d-\%_;—« (1 — asins),
B +p= B+ 2% (1 — e sing),

A2 :
w—1= —k~2—(1 — a4y 8ing),
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Syaens nnbrs

: 2 2)4
P u(l —asins)® (1 —a sins) (1 — @, sins),
q e

% uo dopmyrtb

G e
Sl B
G T
(0]
SpuHuMasg 6 = 2x, mahjeMs
2ind
A0 i J ds o it
Y 2)2 GG LRyt es R
(B2 -+ 22) : (1—asins) (b2 222 (1 — 0®)T

JaibeMca Temeps pasHCRaHieMT YCXOBIH JIH 2 W &, KB KOTODEME MO-
“ITH UDHBECTH W3RLCTHEE HAMB DDUSHAKM HepaBeHcrna A2 <1 BB npu-
winenin ke ypasuenin (5).

9. Hawunaews cs npusaka (2), KOTopril Bb npumbaEeHin Kb VPaBHEHID
%) BHpasarea cabAyOMUMD yeIoBieMs:

T
ryth e
g

WAM, YTO TO e caMoe,

2
S8 -
0
Bs cuay HPexeIVITUXS (i)OpMyJI'B 3TO yCJIOBie npﬁﬂnmaem BU B

722 2 -+ a(e )+ o ay = | (26)
2 (1 ———052) gk

m,w

§ SARTOYAETE BB ce0b TakuMB 00pasombs mpu mocperersh &, a, G To-
CTOAHHOE /, KOTOPHMB BB uM3BheTHHXT I'PAHANAXD MOKHO PACHOPAKATHCH
N0 npOH3BOIY.

Hausuroxnbitmii BHIOODE [, OYEBULHO; €CTH TOTH, NI KOTOPAro mep-
SAd 9acTh HepaBeHCTBa (26) ybaaerca UpH NAHHHXE A M € BOZMOKEO
MeHLIIen. :

pu paswickamin 91010 HAMMEHBIIATO 3HAYECHIA M npumMeMs BMBero L
%5 nepewlhHEEA DApAMeTPs BEXUUMHY . ;

L




—
Sambuag, uro GopMyan (25) IaHOTH

22 —1
al+a2:8+Tai G0y =¢&0,

MH [pHBEJEMB NepByI YacTh HepaseHcTBa (26) KB BHIY

2 — 1

}
S e e
- -

(27)

(—ay

Herpyxuo reneps Buxbrs, uro BHyTpM Uperbiors, EoropHe MH 315eCh
JOJEHHN OpPeLNoIalaTh JIA &, 59TO €CTh Bo3pacrapmad (QyHENLL o.
I biicTBUTEABHO, BEIMYUHA

A
9 )\2 2
]6"-]*1;;—!—2"—{—1

==

HUKOTJA He NPEBOCXOXUTH npeibia

AZe
(442’
EOTOparo Xocruraerd Opu 2=4, a Oopy verosiu
0 a< 228
T+

gpcanTenas 86 Qopmyat (27) ects BozpacTamuiad QYHENIA &.
Tarums 06pasoMb HCKOMOE HauMedplmee 3uavedie Qysruiz (27) coor-
phrcTRYeTs HAMMEHBUIEMY 3HAYEHID, KOTODAr0 MOIKETH MOCTUTHYTH .
Yro e racaerca HANMEHBIIATO 3HAYemia &, 1o npu £ <1 oHO, Ove-
BUJLHO, €cTh HYyIb, & Opd & > 1, KOUa MH JXOIKHH NpEINOJaraTe yCiIo-
pig (24), ono coorsbrernyers opmomy ush nperbasEEXx® sHavemii k2. Ho
nocabjuia OpPUBOJATE KB OJNHOH M Toli-#e Benmuund

e
G

KOTOpad M NpejicTaBifeTd HU3mMiH nperbas o Be caysab ¢ > 1.
Tagums obpasoms, xbras ¢ = 0 mpu ¢ < 1 U oCTAHABIMBAACL HA BhI-
paenin (28) mpu & > 1, MH OpPHXOJIUME KB cIBIYOUUME J0CTATOYHEME
yeaosiaws mepasenctra A% < 1:
gp caydalb ¢ < 1

(28)

xl <1 ' (29)




=l

u BB cayuab € > 1

(22?]3+(522-{—1)772+627]—{—2)é(]——t—g—lﬂ—z— (30)

' .7'[2 22
9
a

14+4n °

riub cabrano
p==2dle—1)

u 5 cuay (23) xomEmo npepuorarath 7 < 1.

By cryaab ¢ <1 ¢yBEnia p BB HameM® YpaBHEHIHM OCTAeTCA BCET XA
0M0KUTEARHOK, ¥ npusAakd (2) npuMBENMB KD 5TOMY YDaBHEHII HElO-
CpPeJCTBeRHO, IPH YeMB BB pesyaprarh, Earkb y#e OHIO YKasaHO BB la-
parpadb 2-omm, moayuaetca To e yerosie (29).

Takuws obpasows ans upnmbmenia npmsmaka (2) BB cayuab & <1
mpexBapuresbHoe npeo0pasosaHie Hamero ypaBHEeHiA Npu NMOMOIIH pas-
CMATPUBAEMHXE (OPMYNH OKa3HBaeTcd m3numeumMbs. He To OyLers, Kawsb
YBHAUMB, JJd npusHaka (3), BB EOTOPOMY Tenepsr ofpamaemca.

10. Oznavas uepess @ u b TouEHiA BHCemifi u Towwmil musmiR mwpexk-
- AIH QYEEOIN ]/g, MH JOIEHH pasemorpbrTs yerosie

=

G

oo
1

|
I
ey
Al

=

(31)
U3t npepwaymuxs GopMyls HOAyIAEMb

OTEYJa, UPHHNMAA BB Dascuerh BHpakKeHie T M BHpaKAd o, Gy YepPess
¢, BHBOJLUM®B :

@’ i[22(1+o) (14 a)—ea]

2 (1—ap@
st T Al (L—) (1 —a) - el
w2 (1-4-a)8 :

Ilpu pascmorpbmin yemosig (81), MH OrpaHHYEMCA IPEJTON0iKEHIEMB
s
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] b T - = -
Bp srons NpernoI0KeH1Nn 7E~}EGPA& Oyrers NpaBUIbHOIO JLPOOLI0, TARD

RaR'b

(14 ) — 4[42(1 — &)(1 — &) - a] = 3+ B2 (1 —@)[1 +-422(e — 1)]

Oyrers YMCIOMD OJIOEUTENLHEIMb.
Beabaersie atoro yeaosie (31) upumers suib

kb o
Pt
W upEBejeTea b cabiyomemy:
(1—a)?—4[22(1 +&)(l+a)—a] = 0. (32)

Suber moxd & AOMKHO pasyMbrh 4McI0, JeKallee MemAy upebramu

22(e—1) 1%¢e
Ple= b1 ' (1422’ (88)
M3b ROTOPHXB, Kakb Ml Bujbiu, He BHXOJLATH BOSMOKHKA 3HAYEHId «,
U MBl JEOMEHEI Terepsb mﬂpzmwrb, qro yerosie (32) BuUOLHAETCH N0 Epafi-
pefi Mbpb npu oxHOMD M3H TAKHXB 3gadeHin «.

Herpyuno supbrs, uro (yHKNIA, HAXOJAMAACH BB MEPBOH vacTM He-
pasercrea (32), npu pospacraniu ¢ ors 0 o 1, uind usMmbHAETCH MOCTO-
AHHO BB OJHOMB M TOMB ke CMEHCID, HIM NepexofuTs OTH YORBaHL( Kb
pozpacTanin. Beabjersie sroro Haufoibliee 3HAYCHIe O9TOH (YHENIM BD
upe)baaxs (33) coorsbrersyers Beerjia ofHOMY u3b UpeNbILHEXD 3Ha-
qeHift ¢, W HAMB HY/HO TOAbKO BHPASATH, 4T0 OJHO H3B HTUXD DOCKBI-
HUX® YIOBJIETBOpAETH yeaosio (32).

Beoxs smbero &, raxs® yie Oblio c¢jrblaHo BEINe, BeJUYAHY

n=2~21(e—1),

CUOCOOHYIO UPUHHUMATEH peh smavenia ors O o 1 BEIOYUTEIBHO, U BH-
padag, UTo ycaosvim (32) yropiersopaers lepsoe W3 wdceas (33), no-
AYyYUMB

- 822 (14 A7) (1 + 247+ < 1. (34)

[0 00HBIE e LYTeMB, PA3CMATPUBASA BTOPOE U3B ITUXDH YUCENB, HpU-
J1eMB KB cabayoimeMy yeaosio:

422001220 L2292 < (1424 — anp. (35)
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.

TakoBH HCKOMHS YCAOBif, M85 KOTODHXH EAKJ0e CIVENTE JOCTATOY- {

HEME HDPH3HAKOMB HepaseHerna A2 < 1. i
OfparuMs BHUManie ma cayuail e =1, korga (YHENiZ p BB pascMa-

i TPHBAEMOM's YDaBHeHIn He MoKeTd: JBrarbes OTPULATENHHOIO. ;

| Be sromm caysal mHenocpexcrsennoe npuwhnenie npusmara (3) En Ha-
ureMy ypasHeBiD JlaeTh yedosie

82 < 1.
K5 ToMy e BHBOLY UPUBOJXUTE U Yeaopie (34), B'h KOTOPOMB MM JOI-

. &un reneph cabarn 7=0. Yro me Racaercs yeaosia (35), To 0neBpH-
BOIUTH LB Ooxhe MupokoMy Bakiwveriio, uGo obpamaerca BE cabayomee:

428 B
EOTOPOMY, RaR® He'rpylmo yobauTBCA, MOMKHO VIOBISTBOPUTH BEAHYMHAMH
1/ 5 |
MH BUAUMB TAKUME 00pasoMb, YTO JIId Hpu3HARa (3) npe;mapm'reﬂhﬂoe i

npeoGpasopanie namero YpapHERid UPH NOMOUIH pascMaTpuBaeMHXb 315ch
dopMyas u BB cayuah p >0 MomeTs OHTH HEJEANOAEBHHMT.

4, 1PEBOCXOLAIHMY

11. Tns ypasuenis ' ,

2
Z{f—#)ﬁ(l —esing)r =20
$

B% Ipeinorokeniu

e + o
Wi HANIM TPH JOCTATOYHHXB NpusHara Hepasencrsa A2 < 1. Dtn upu-
JHAKH BHpamaoTes yeaopiamu (30), (34) u (35), rab

n=2Ae—1).

Tenepr MH JoXEHE OHJIM-OH u3cATIOBATH 9TU YCIOBIiA H, pazoldpaBuIm oy
SCEBO3MOKHBA 1pPejI0N0KE s OTHOCHTEABHO %, JJId Kamjlaro usb HUXD '
plmuTs, KoTopoe u3b HalileHHHXD® YVCAOBIH NPUBOAUTD KB JAYYNIUME BE-
soraws. Ho Ha sTOMB ocraHaBiumpaThes ME He OVJEMBH M OrpaAaHHUAMCA !
cpaBHeHIeMD HAIINXB YCIOBIH nad llBYX‘b npeibIpBEXE SHaueHid 7 : 114

v =0 u naa n==1.

lipu 7#=0 ycaorie (30), npupojameecs Kb BHIY

m2i2 < 1,




— il

1aeTh, ouerniHo, Membe, wbub ycaosie (34), a mocabiamee, Kanb yie ORI
sambueno, maers membe, whus yerosie (35).

Takuus oGpazoMs nad #==0 HAUIYYMIH BEBOAD HOIYYaeTcd U3 yCIO-
pig (35), KoTopoe TPeGyeTs, UTOGH A HE UPEBOCXOAUIO eJUHCTBEHHATO MO-
JOEUTEALHAI0 KOPHA YPAaBHEHII

422(1+2)t=1-422.
Beuuceasa 9ToTh KOPeHb W EBAXPATH €ro Cb NATBHD JECATHIHBIMH 3HA-
KAMU, [OIYy4UMB
2=10,35585(—),  #=0,12663(—)-
Yro racaercd jpyroro nperbipHAro 3HAYeHIA 7, =1, TO JId HEro

HAUIYYIIifl BRIBOLD MONYUAETEH WD YCAOBIH (30).
IbficreurensHo, npn %=1 yclopie 3T0 WPHUBOAUTCA KB BULY

3

A2 (142 (34 52) < 2(1+22)° (36)
yeaosis-me (34) u (35) — oba obpamanred B crbryoimee:
162261 it 1 (37)

g uTo0H yOBAUTRCA B CHPABENIMBOCTE CeHyach CKasaHHAro, LOCTATOYHO
paseMoTpbTs BenuuuHY

KOTOpas YIOBIETBOPAETH YCI0BiD (36) M He yIOBIETBOPAETD yeaosio (37).
Yenosie (36) Tpebyers, uTodw A He IpPeBOCXOIMIO0 €IMHCTBEHHALO IIO-
J0KUTEILHAT0 KODHA YDaBHEHIA

3
7222 (1+22(8452)=2(1 4+22)°,
a 135 HOCIBIHALO, OCTANABIMBAACH HA TATOH JeCATHYHOH, BEHBOJUME:

£=0,23789 (—), 2=, 05659.

12. Bv pascmorphumons cefinacs npuwbpb mpiems, yrasamHHE BB Da-
parpadys 7-0MB, IOCTABLIB NI ¢t BHpAKEHie BALA

w= C(1—a sins) (38)
npu C # ¢ TONOKUTENBHEXD M UPH ¢, HENPEBOCXOZAIEMD npenbaa

Aoe
CE=




L

i BB BTOMB TOABRO MPELNOA0KEHIH OTHOCHTEIBHO ¢ HAMH OHIM HAfi[CHH
5 cayvam, BB KOTODHX® BHpakKeHie w" -+ pw HExorza me Kbaaercd
OTpUTNATEALHBIM .

Ho ocramasaupagcs #a ¢opmynd (38), MH JOMEHHE TOALEO MITpejxnofa-
raTh, 4TO ¢ yucieHHo MeHbe 1, 4T0 HEOOXOLMMO AJL TOTO, a100H (PYHK-
mig w He MOrAa 00palaThed BB HYJIb; & DascMaTpHUBad UPH ITOMD 3HA-
" gemia «, meamia sub mperbions

= A2s
fLoaED .
MH MO%eMB BeTphTHTH HOBHE cIyyam, Eorja Oyiers
w' +pw =0 (39)

114 Behbx® 3HAYEHIH s-
Jlng passHCEadis BCEBOSMOMHHXT CIYIaEBh TOTO pojla MB MOEEMD

IPUBATH
w=1—asins.
Torga upu
p=A%(1 —esins)
Gyrems uMbTh
w" - pw=22—[2e— (1 — 2?) a]sins 4 2%ea sin’s.
OTcofa TpeEIe BCErO 3aKA0YaeMBb, UTO BCAKIH pass, EOI-‘JLa. ypaBHeHie
MBeag?—[22e — (1 —A%)alz+22=0 (40)
uwbeTs MEHMMHE WM pPaBHEE KODHM, T. €. BCAKIH pass Korja
(1—22)2a2—222(1 + ) sa+ 242 < 0, (41)

veaosie (39) HaBLpHO GyierTs BEOJHATHC.
Upo ke Kacaercsa ycaopia (41), To oHO mpuBojUTCA KB CIbAyoOmEeMy:

12 228
AT ="Sa—z

# serbgersie nmpegumoxomenisa @ < 1 TpeGyers, 4T00H OHIO

Ate-

afar <!

MaH, 94TO TO He CaMoe,

iy e —d ks I

ey A g

N

o
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Tonyerums remeps, 4ro ypasaerie (40) umbers BemecTBeHEHE M pas-
JUYHEE KOPHM, JJIA 9ero « JNOoMkHO Jemarh BHL nperbaons
A%¢ A%

— u e
(1-—4) Sl
Herpyxuo Bupbrs, 4ro npdw 2TOMB Beerja Hajilercsa BeleCTREHHOE 9HC-
10 %, Iewalmee MemAy —1 u 4 1, opu ROTOPOMH MOMKHO HONOKUTH
Alex .
(x+2){dx4-1)°

Chh=—=

a NPHHUMAS 5T0 BHpAKeHie «, MOIYIUMB

w" - pw=22(1 — a sins) (1 — ¢y sins),
rab
le r LER
o — —— e
P2 s o

Taxp kars 31bch o U ¢y UpeLUOIAIATCA PA3IUYHBIME, TO LI TOTO,
uro0H BHpakeHie w' - pw ¢AbIaTh Beerja MOI0KUTEILHHMD, MH LOJHKHE
VIOBIETBOPUTE YCIOBIAME :

e

Opexnonaraas npu sroMs % >0, MH BCrpbTEMCA C€B CAyYadMH, pas-
cMOTPBHEHMM BE DpeIHiyUuXE naparpadgaxs. Keaw ke TpeXuoI0KUME
%<0, TO YCIOBis 9TH TPUBREIYTH KB HOBHMB CIyYadNb, U3 KOTOPHXB
BB 0JHUXB Oyners ¢ <0, Bb IPYIUXB

A2s

=

Orcoja BUJXHO, 4T0 NOALBYACH (opmyroil (38) jma mpeodpasopamis Ha-
mWero ypasHeHid KB BUAY (5), MH MOEEMB NONYYUTH, KpOME HAUIEHHHX'D
BHIIe, MHOrie HoBHe npusHaku nepasencrsa A%< 1. M3s auxs® ogunsb 0y-
Ierh yrasaEs jgarbe jnad npeBIbHaro cryuasd, MolyyaeMaro UnpHOIUEe-
HieMs A Kb HyJO OPY HOCTOHHBOR Beauynnat 2%e.

13.>BT, UpeLAYIeNDb, Kedad ciBIaTe BHpakeHie

w' - pw

BCerja OTPULATEALHHIMB MM BCErja NOL0EUTeILHEMSB, M onperbiard w,
Kakb mepiogumveckoe phuienie ypasHeRid

w +hw=h—p,




e

»

B5 KOTOPOMB TOXAH J pasymbau monomkurelbHOE MAM OTPUNATENbHOE, HO BO
BCAKOM® cAyIab orInmYHOE O01h HYyXa umcio. I[Ipuw 5TOMB ME  pazcMaTpu-
BaId JUmE TH cayuam, Korjga MHTErpalb

s}
gpds

0

He PaBeHD HYIO.

Tenepn ME XOTHMB o0paTuTh BHYMAaHie Ha OJLHY KATEl'Opild CIVIaeBb,
Bh KOTODPHXD 3TOTH WATErpash OVAETH HYJIeMb, ¥ BB KOTODHXTD MOKHO
cibrars :

w" - pw > 0,

NpHHEMMAA 3a w Nepioguyeckoe pbmenie Toro-ie ypasEHeHId BB Ipexmo-
Jomenin h=0.

Crxywau, xoropre MH Oyiems 31ber pascMarTpuBaTh, XapaKTepH3YOTCA
CYIECTBOBAHIEMs DAaBEHCTBA

p2a—s)+p(s)=0, (42)

rib « mbroropoe mocrosmmoe, u TEM®, uro ¢yEENiZ p He MbHACTH 3HA-

5 (e} 2
Ea, OOKAa § He IEepPexXOJUTH Yepesb 3HAYEHIA BHIA a—{—n?, rrb » wueno
nbaoe.

Yro racaerca 9Tuxb nocabiHUXT 3HAUEHIE s, TOo KaRb BHIHO uU3B (42),
npu nepexoixt uepesr HUX'B (PYHEOIA p Beerga OyAeTs MBHATH 3HAKE.

Taxp kKarRe npu cymecrBoBamiu paseHcTsa (42) HE0O0XO0JUMO

G

fpdszo,

0
T0 BB PAzcMATPUBAGMHXDL CIVYAAX'h ypasHeHie

w" =—0p (43)

seeria OyjneTs nouyckarh nepiopmueckis pbmenia, m Beh sTu phmeria 0y-
1VTH PA3THYATRCA MEELY CO0010 NIDPHOABOTHEIMM MOCTOAHHHEMI,

Mul npuMeM® 33 w TO u3% d1uxb pbmenifi, koropoe ofpammaerca BB 1
npi s =c. Torga mss paserctea (42), H0AB3YACH QVHENIOHATRHEME 0603~
aavenieMb w (s), BHBEJIeMB cIbiyomee:

w(2ae—s)+w(s)=2. (44)




— Ol

Ha ocropaminm 3rToro, mpuHHMAA BbH PascueTh YKA3AHHHA BHINE CBOUCTBA
(yHENiE p, HETPYLHO Temeph MOKa3aTh, YTO Beerxa Oyrerd

w4 pw > 0. (45)

Hokamens cHayaga, 9TO BHpamkeHie " —f- pew cOXpaBdeTsh BCeria OLuHD
M TOTH-#e SHAKB.

Tak® Eak® BB cury (43)
w' +pw=@w—1p,

TO JJIS HTOTO NOCTATOYHO NOKA3aTh, 4T0 (PyHEmH w—1 u p MERADID
3HAK'D OJHOBPEMEHHO.

W3t (44) sakiouaeM®, 4ro (QyHENiA ¢ — 1 MBHAETS 3HAKD BCAKIH pass,
e ¢}
KOrZia s NEpeXOJHTH Yepeshb Kakoe-1u60 u3h sHauenili Buga a—n, Tab

n dmeao Ibaoe.

Uro-#e EacaeTca APYIWXD 3HAUCHIH s, TO HeTpyrHO YObBiuThCdA, 9UTO
Opn HAXB 9Ta (YHENIiA He Mo#erDh 00pamarsca Bb HYIb.

I'blicrBurensHEo, ecan-0ul (YHENIM 4w — 1, yHUYTOHAIIIAACA TDU
] 6 >
§=@G-+n— U NPE §=2¢ + (v~ 1) -, ofpamanace B HyIb elie mpu

BEBROTOpOME ITPOMEKEYTOYHOMDE 3HAUEHIM s, TO ed IpomsBOXHAA v Nbaa-
Jach-0H HYJAeMT BH PascMATpUBaeMoMb npoMexyThb Ooabe oxmoro pasa,
a 5T0 HEBO3MOXKEHO, MO0 10 (43) u mo csoficrBy (yEEmiE p QyEEEIA 2,

5 (] G
IpU BOBPACTAHIM § OTH & —-% - JO a—l—(n—{—l)?, usmbEAETCA TOCTO-

AHHO BB OJHOMD H TOMB-iEKe CMEHCIE.

My BHIUMB TAKUME 00pa30Mb, UTO €IMHCTBEHHHA 3HAYeHld s, NDPU KO-
TOPHXS (yHENif w— 1 MBHAeTH 3HAKB, EARB U JI4 QYHEOIA p, €yTb
. G 7
3HAUeHIA BHIA a—%—n—2—.

[logasasmyu, 4T0 BHpakenie w” - pew HEuEoria He wbHAeTs 3HAKA, MH

JOEAKEMD COpaBelIHBOCTh HepaBeHCTBA (45), ecIH NOKaKeMb, 410
e ;

S (w" +pw)ds > 0;
0 .

HO BB oTOMB yObmgaemca rorTuach-wme, sambuad, 4ro Ha ocHOBaHim (43)

" ! d / b !
w —kpw:a?(w —ww')+w'?,




—= 0

otEyia Beabxersie mepioguumocTd (YHENIM g0 caBIyeTd ol
5 s

g (" -+ pw) ds = S w?ds .

s\ £ f

0 0 |

TakuMb 00pa3oMBb BB PA3CMATPUBAEMHIXEH CIY4aAXD, OCTAHABIMBAACH HA
VEASAHHOMB ompexnbremin ¢, MH cxbraeMs espamemie ' —-pw BCeria
H0J0EUTEILHBIMB.

Ho uro0H 5TUMT MOMKHO OHIO BOCHOJB30BATHCA Iiaa Haimmedl nbiz, me-
00X0IUMO eme 04HO 100aBoYHOe YCIOBie, & MMEHHO — He00X0JIHUMO, LU 7 k
dymErmia w He Moraa ofpamarscd BB HYJIb.

U100H HOAYYUTH YCAOBie, KOTOPOMY JLId HTOr0 JOXEHA YLOBIETBOPATH
yHENIA p, MH LOMEHH HAHTH BHpakeHie 14 HAEMEHBIIAIO 3HaUeHIid
hyaRIIN 20.

O6pamasic, Temepp kB 9ToMy, MH OyieMb Ipejuoiarath, 4T0 MeEHLY

o}
npexbiany s=a m s=a-— Beerja p = 0.
B aToMB mpeinodoikeHid, QyHENiA ' TpH BO3pACTAHIM § O0TB & 1O
G ¥ ; I
¢ —- OyieTh NOCTOARHO YOHBAaTh, a Npu AaipHbAMeENS BO3PACTAHIN §

10 ¢ -} G BO3PACTATE.
Orcoga cabryers, uro (yHENIA w0, TPAHEMANINAL OJAHAKOBHA B3HATE-
Hid 0pd '

B0, 3_——““"%, s=a-+0,

Mem 1y mperbraMug s=a U s=oa-+ ¢ Oygers umbrs OXUHD MAxiMum M
olUEB Minimum, ¥ 9T0 Maximum 210l (yHEmim OyAeTs COOTBBTCIBOBATE

. c
abEOTOPOMY 3HAUEHID s, MEHAIEMY MEmAY ¢ H &+ - -

Hasmsas »70 sHaUeHie s gepess & # mwha BB BALY paBeHCTBO (44), MH
mafiess, uTo minimum (yHEENiM tw Oyrers paseAd 2—w(6)-

Ho HerpyAmO yobuurnes, dT0 pascMarpupaeMad (YHRLiA 1w MOEETH
OHTH BHpameHa (POPMYION

atc 5 j
_aSspds—S(s—sl)p(sl)dsl- ' §

a

S
Ww=1—

Orcoga paa onperbienia § moiydaems

o

ok ¢ |
gspds-{—()‘jpds:O : |

(74
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&

Y Ha OCHOBAHIM 3TON0 YpPABHEHIS HAXOJKUMD

8
w(B)=1 —f—j('s—a)pds-

Beakxersie sroro pua HAMMEHBIIAr0 BHAYEHIA QYHRIIM o DOIYYAEMB
crbyyomee BHpamenie: v

&0

I—J (s—a)pds.

&
Oreona BUAHO, 9TO XIS BHIONHEHIS BHIIECRA3AHHATO TpedOBaHIA MK
JOMMHEE UMBTH
5
j(s—a)pds<1.

a

Taxoso ucromoe ycuosie, roropoe siben JOMEEO npepnolaraTh.

lpu BHOOIHEHIM 3TOTO YeJoBist, OCTAHABIMBAICH Ha pascMarTpUBAEMOME
onpexbrenin gyurnin w, Mu exbraems (ymrmo g BD YpaBHeHiH (5) neer-
14 TONOEUTEJIBHON, W NAA UOAVYeHdid RARUXB-IHGO BEIBOXOBH OTHOCHTEILHO
BeIUduHER 4, coorBbreTBylOmEll HameMy NepBOHAYANLHOMY YpPaBHEHID,
BMbeTo MocaBAEArO MOKEMB TPAKTOBATH ypasrerie (5).

14. lnst npumBpa BospMeMT YpapHeHie
i :
Eg—;—}-usmsx=0, (46)
rak moxs w Gymenms pasymBrn nbKoTOpoe BelLECTBEHHOE NOCTOAHHOE.

Xxa sroro ypanmemia momEO NpHHATE 6 == 27, a=0, a BHIIeYKazaH-
Hoe ompexbienie « mpUBOXMTE KE CABAVIOWEMY BHpaKeHRID:

w=1-F psins.
Orcora BUIHO, YTO MB JXOWEHEH 31bch IpeAIoIaraTL yemosie

d 1.

Huba 10 ®B BULY, HAXOZUM'G
21T
ok ds 27
(1 - psins)?

0

T
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Bubers ¢p b ad QYHENIH ¢ BH ypaBHEHIN (5) moiayyaeM's BEpakenie
g = p* (1 4 usins)®sin’s,

W36 KOTOPAr0 BHIHO, UTO MM YKA3AHHOMB cefidach ycaoBim O6yrers q > 0
114 BehxX® 3HAveHId s.

Pascmorpuds Teneph Bb npuMbHeHin KB YpaBHEHID (5) NpU3HAKM He-
pasencrea A2 <1 (2) u (3).

Opusaaks (2) XAA BTOr0 YpaBHEHId BHDAKAETCHA YCIOBIEMB

qw—.2:<—_4,

: C
S‘ ds
T
(¢}
KOTOPOE Bb pasCMATPUBAEMOME Cayuat NPUBOJUTCA Kb BHIY
a? 2

(1 i ‘ug)

e

2

i TpedyeTd, YTOOH OBLIO
A0 T6 ¢, ek 0T

Uro-me kacaercs npusHaka (3), To HasHBad HauboIbllee 3HAUEHIEe (YHE-

nin /¢ vepess @ u sambuad, 4ro HauMeHbINee 3HAYEHie »TOH (yHEIIM
ecTh HYIb, HAjeMb, YTO HTOTH NPH3HAKD BHPASHTCA YCIOBiEMD

% i
Ho mpexnoaarad ¢ > 0, HaXOXUMB

a=u(l 4 p@?.

[losroMy HauuCanHOE CeHYach ycloBie UPHUBOJUTCH KB BULY

2
_—‘u_iél
(=)

u Tpedyers, 4ToOH g OHI0 MeHbe 0,3.

Takums 00pasoME BB pascMarpusaeMoMsb ciydab npussaxs (2) opuuo-
AUTH KB JAYUNIEMY BEBOLY.

Jarbe mm eme perpbruMes ¢b ypaBHemieM® (46) U, TPAKTYA €r0 HHBMD
cuoco6oMB, noayunMs nberoarko Goxbe mupokie npexbam paa TEXE sua-
geniit @, npu KorTopnx® HecoMabHHO mMbers Mbero Hepasenerso 4% < 1.
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15. Be mocabrmuxe maparpadaxs Mm pascmorphiu mhkotopue ciyuam,
KOTJ& HALICKANIAME BHOOpOMH (YHRINIM ¢ MO:xHO OHAO crbrate g > 0
nag sebxs smauenifi s. Temeps MH HOEa#eMB, YTO STOL0 BCErTa MOEHO
LOCTUTHYTE, KOJE CHODPO :

(o]
fp-dng;
d ;

HO Tpe&Je 00paTuMb BHEHMAHIe Ha HBCKOABEO WHOH BHID (OPMYIB Ipe-
ofpasoBamid, npuBeIeHHKXE BH naparpadb 3-eMs.

OpunoMuEad npejunonoxenis, cibiagANA HAME OTHOCATENLHO (YVHENIN
w, MH BUJUMB, UTO MOEHO IIOJOENTH

w= e-—j’fuds :

pasymba moms v HBEOTODYD BeIECTBEHHYIO Hepiojuieckyn (YHENiO me-
penbEHATO s ¢b NepiogoMb 6, HempepsBEYID BMELCTh ¢b mpousBojHO

@,
dss

U YIOBIETBOPAOILYIO VCIOBiIO

()
gvdszo, 47
0

KOTOpOe HeoGXOZUMO JJId TOT0, 9TO0H (YBENIA ¢ OblIA TepiouIecKomn.

[lpu TakoM® BHpameHiH (YHENIH ¢ CaMO CO00I0 YAOBIETBOPUTCA yCIOBie,
Bb U1y KOTOparo 3ra (yEENiA He yomkHa Jbiarees wyrems. Eean-me
NI0CTOSHAOE NPOU3BOJBHOE BB HHTErpalb

Svds

BHODAHO TAKB, UTOOH WHTEIPANS BTOTTH HPEJCTABIANE ReNlECTBEHHYD (YHE-
min s, 4T0 4 Oyxems 3ibeb mpexmonararh, TO (GYEENIA w OyleTs Beerga
MOJI0EATENLHOIO.

IIpuBuMAd 9TO BHpAmEHie w, MH OyieMs uMBTL cabryomis Qopmys:

D

S
— | vds : ds
x=ye fose t=582-f” ds,
Q

npu 1ocpefcTBh KOTOPHXD ypaBHEHie

2

o

&z
e +px=0




upeolpasyercd BB Takoe

d?y
ik (
g=e " (p—o 407, :

# 910 ¢ Oyners nepioguuecrolo (ynxmiefi nepenbrraro ¢ ¢b mepiozoOMD

G
g SBQJvdsds‘
0

-

Tro0H T0Ea3aTh TEmeph, UTO BB cAyuah [MOI0KUTENbHON WIM PABHOH
HYI0 BEIHYMHH HHTErpala
o]
S pds
(¢

scerga MOmHO cxbiate g > 0, MH sambuaemb, UTO HHTErDAID

S(z}—ﬂ)ds,

rah

g
1
Qz—c—gpds,
0

HpeCcTABIACTH NepioTuIeCEYI0 q)ym{ﬁiro s, Berbjersie dero QYHEUID v
MOEHO onpenbiuTs ypaBHEHiEMD
vV=p—8;
a mpu TakoMb BHOOpE (YEEOiE v HalizeMb
g= (4% R : (48)

u cabrosarensno, eciu >0, 6yxeMb umbrs ¢ >0 xas BebXb 3HA-
uemill s uia ¢.

16. Opuwbnums noxasammoe ceftuacs mpeo6pasosamie EB cabryomenmy
YpaBHeHI:

d’z - s
7 -+ (2% 4 usins) z =0,

rab A u p o3HaTaTD HEROTOPHA BEMECTBEHHH IOCTOSHHHA.
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CoriacHo BHIEYKa3aHHOMY, MH JOMEHS 315ck onpenbaurs » upum mo-
MOLLH ypaBHeHIA

p — feing,
36 Koroparo, uMbs BB BULY yeaosie (47), HAXOXHMB
. == — W COSS.

Beabnersie 31oro, ocraHABIMBAACH HA BHpAKEHIH
Swds = —usins,

noxy4aeMs
g = (22 + pPcos?s) e,

Uwnba rakums obpasoMb ¢ > 0 Aad BCLX'® 3HAYEHIH s, TOCMOTPUMB, UTO
Jaers Bp npuMbHeBiM Kb Hpeo0pasoBaHHOMY YpaBHEHiH NpusBak® (2) He-
pasencrea A% <1.

Bp pasemarTpuBaeMoMB cayuah, eciu NPUMHATE 0= 2z, 3T0TH NPUZHAKD
BHIPA3UTCH YCIOBIEMB '

D=
I

)
TS qe—va.sins (Z-S‘é 4 :
0

rob

27

.2
2300y 83 2. si ~ 2y sing) -
T=Ee _.p.smsds=gj (eps1ns+e Zpsms)ds.

0 0

Eeau-xe 1moJomuMs

10! 5

2. si —2p.i
Qj (P22 b B apitede

0

10 GyreMB nMbrh

I

2
[ as — e,

" Ha%e yeaoBie MpuUBeAETCA KB BHLY

232 -7 u? < 4. (49)
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Be mpenmaymems Mo yike umbim 1BI0 ¢F pascMATpHBACMHME 31%BCH
ypaBHEHIEMB, KOTOpOe OHIO B3ATO HAMH HOLBE BUIOND

72
%-—}--22(1 — c8inslx=—0,

i JIA BTOTO YPABHEHIA HAWIM HBCKOAbEO PA3IMYBEXT YCIOBIA, npu Ko-
TOPHXT® HecoMHEBHEHO mubers mbero mepasemcrso A2 < 1.

Taks, Be maparpagt 9-oww, ucxons, xaxs u 3xbes, ush npusEara (2),
HO OpuMBHAA ero ®b JpyroMy npeoGpasoBasHio Hamero ypaBHeHif, MH I0-
ayynnd yeaosie (29) xaa cayuas ¢ <1 m yeaosie (30) xaa cayuaa

ECESE

Herpyxmo suxbrs, uro, moxoGmo srums mocabpmums, yeaosie (49) Tpe-
1 i
Oyers, 4TOOH 4 He NPEBOCXOLMI0 YHCIA — - Ho srors BHCmifi nperbas

4 mpu yexosiu (49) mocrmraercA TOARKO B cayuab, xorza =0, u crbh-
JoBaredbHO — Eorjga € = 0. llosroMy mpu BeamumHax® 4, MaI0 OTINYAIO-

1 .
MUXCcd 0T — , JCAOBid (29) n (30) npuUBOZATH KB JAYUIIAMDB BHBOLAMB.

Obparmoe nwbers mbero npu Beiudnsax®d A, GAMSKEXD Kb HYIO. LI
TARNXD 3HAUCHIA A Hamle HOBOe ycaosie (49) LOMEHO OHTH NPELIOYHTAEMO
Eakb yeaoiams (29) u (30), Taks u TEMB yCIoBiAME, KOTOpHA OBIE IO-
JIyueHH BB maparpadgbd 10-oms, ube Beh orm yenoBid OHJM BHBEIEHH BB
Hpenoa0EeHin

7]:2'(6-_ l)é 1 )
PABHOCHIBLHOME TAKOMY

el =22 < A(1+2),

u crbroBaTensno TpeGylmeMb, 4TO0H UpH 4 Ge3ROHEUHO-MAJOMDB NApa-
METPH (¢ OHIB Tak#ke Oe3KOHEYHO-MAJBIMDB, TOIZIA Kak® ycaopie (49), me
apejionaraomee HUEAKAXD JONOTHATEIBHHXD YCIOBIf, I03BOIAETH npu-
nHCHBATE ¢ TBMB GOapmia 3Havemia, ubMb membe A.

17. Pagemorpuns Oaume caysaii A=0, xorza ycmosie (49) npunm-
MaeTH BHIB

o u? < 4. : (50)

Bxoxamia cioga BeIMYMHE T M T; MOKHO UIDEJCTABUTH DAXAMH, PACIO-
J0EEHEHMA [0 CTeNeHAMT 42, BechbMa OHCTPO CXOAAIUMECA ODH HEGOIb-

WHXT 3HAYEHIAXD &, Cb KAKMME HaMT npujerca sibes umbrs nbio.
15
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¥
i

e
O6pawadcs KB JaHHHMD BHIIIE Bupa.meﬂiawh T @0 Ty, JIerK0 HAXOJHUMB
1::2‘75/8!3 TIZJISl’
rib
o, ‘uz ‘u4 : #6 (1'8
s —'1+ﬁ+ 12.22 " 12,92,32 + 12.22.32 42 S s

Ten ol el
S=1+5pt5 e TIimee

[lonpaysch 9THME (POPMYIaMH, MH gafiMeMcs Temeph BHUUCIGHIeMB HAH-
Goapmaro smavenia u®, OPH KOTOPOMB YIOBISTBOPACTCH yeaosie (50).
" Dpo spavemie ompexbigerca ypapHeHieMs

Tl — 4,
IpPUBOLAIIAMCH, BB BHXY
a2 S8t =2, (51)
rab
SSI=1+%M2+%&L"‘+--- . (52)

Ypo6m HajiTu NPUOIMKEHHYIO BEIMIHHY ¢2, EOTOPOI0 MOIKHO O5L10-0H
3aTEMB BOCHOIB30BATECA JIf IOLYTeHIS Gorbe TOUHHEXD, MH YIeDHEAMB BB

pHpamenin (52) cHauaja TOJABEO TEpBHE JBA qJIeHa
Tagums 00pasoMs ypassenie (51) mpupejercd Kb cabpyomeny:

3 2
2 S —

I JacT®

G |/1+1§—1 —0,1628 . ..
3 n? ; ;

9T0, 0UEBUIHO, LperCTaBIAers WBEOTOPHI prcmifi mpexrbas AId HCKOMATO
spavenia w?.

JTaa moxyuemia Goabe TOYHON BEIUTAHE (2 WH TPUMEMD BB PascyeTh
B BHpamenin (52) U 9JIeHs ¢h YeTBepPTOil CTeNeHLI0 K, serbpeTeie gero
ypasmenie (51) ofparurcd BB TaKoe:

g g gulboy Sl
#+2#+6M =
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Opexcrasras 3aThus 5T0 ypasHeHie OB BHIOMD

1 Al o
u2=§(|/1+52—5u6ﬂ—1).

MH [0JCTABUMB BO BTOPYIO dacrb ero BMBeTo 42 wmeno 0,163, mano oTam-
gapieecd 0T TOJILKO-YTO HAWJIEHHATO.
Taruws obpasoms moayunms

©2=0,160427... . e

Jna pansebiimuxs Buumciaenifi ypasmemie (51) mNOZe3HO NpejCTABHTSH
015 BHIOMB
()

e s T
S T

Torza, BHYMCIAA BTOPYI YACTH €r0 NPH KAKOMHB-IHO0 3HAadeHim 42, MH
TOTYACH-KE TMOAYIHMB ABa npenbia, MemIy KOTOPHME JAEUTE MHCKOMOe
saagemie. Drumu npexbraMu OyAyTH CIYKATH MOACTABIAEMOS 3HAUCHIE w2
H DPesyabTaTh BHYMCIEHIA BHpamenid

9 ' ]
w88,
Buuucaums uocabinee, npuEAMad corzacHo (53)
@2 = 0,16043.

Opn sToMB 3HAYEHIH w2, ocTaHABINBAACH Ha T-0ff LECATHYHON, HAXOLUMD }

S = 1,1669803 (),
S, =1,0823887 ()

A B A rame S

# Ha OCHOBAaHIH THXB YHCEID noaIyvyaemsb

-7'-'2—881 = 0,160429 (+).

OTcofa MOEKEMT BAETOUNTH, UTO MCKOMOE 3HAUEHie 42 ICHHTD MEE LY 1
npexbaamu : f
0, 160429 u  0,16043.

TaruMb 06pasoMb HAXOLUME ; : f

u? = 0,160429 ..., || = 0, 40053 ... q

Gl o

— gncaa, HBCKOIBEO OOIBIIIA MOAYYEHHHXE BE maparpagb 14-oMb.




= s =

Kt sromy swBoxry MH npumaw, opumbedssa ®b usberHOMY npeoGpaso-
BaHI ypaBHeHid :

d? .
d—gf+ysmsm =0

OpU3HARD (2).
Yramens Temeph ycIoBie, Kb KQTODOMY BB TOMB-#e cayial npusejurs
IPHUBHARE (3). :
JIna aroro, o3EAuaA vepesd a? HauGoJbUIee 3HAYeRie (yHRIIM
g = pPcos?s ¢'t o

n 3ambuad, UTO HAUMEHBIIEEe ed 3HAUYCHIC eCTh HYJhb, MH JONEHE COCTA-
BUTE YyCJAOBIe

b

x = (1/1 ey — 1‘).

1
2

Mun umbems mpm rToMB

Ll
J
IosToMy HeEOMOe ycaosie Gyrers
et 5t = 1.

He ocramasmmpasch Ha Gorbe moxmoms wm3crBIOBAHIM HTOrO YCIOBid, MO-
KaEeMB TOILKO, UTO CPABHHTEIRHO ¢ ycaoBieMb (50) oHO paers Medbe
V. OBIETBOPUTENBHEI BHBOJE.

Jlnst oTOr0 pascMOTPEMB NpPENoI0EKeHie

w?=0,14.

pu »roMB 3HAYeHinm #? HAXOIUMD

1
S>l—|—y2—}—z‘u“>l,l44,

OTEYIa
e




=

Tante, umbens
% = 0,4
# crbroBaTelbHO '
e > 14 2 4 222> 2,
xe? > 0,8.

Otcora BUIHO, YTO NPH B3ATOMD 3HAUEHinm u?
xe?* 82 > 1,

BCIBACTBIe Yero pascMaTpUBaeMOe YCIOBie Tpe(yerp, 4ToOH 42 OHIO Me-
merbe 0,14.

18. Bosspamasics kB cayuarn A HepaBHAro HYJIKL, MH BUIHMB, UTO YCI0-
Bie (49) naers> membe, wbmb yenosie

mEAG S
Kb KOTOpOMY OIpH

le] £ 22,

EOrja (PYHENIA p BB PaA3CMATPUBAEMOMB YDaBHEHIM OCTAETCA BCETXA 10J0-
AUTEIbHOI, NPUBOLUTT HENocpelcTBeHHOE NpuMbBHEeHie mpusHaKa (2).

Ilo sTomy moBoxy sambrums BooGuie, uTo BEH caydab p = 0 npumbrenie
npusEaka (2) Kb YpaBHEHi, 0AyYaeMOMy BB pe3yasTaTh npeodpasosamia
IPEeLJI0KEHHAr0 ypaBHeHid NPU NOMOITH PA3CMATPUBAEMHXT® Tenepsb ¢op-
MYIb, HEEOTJ2 HE MOMKETH IaTh Yero-Iudo HoBaro, u6o HeTpyAHO YOb-
JHUTHCA, UTO YCJOBIE.

T

r[gdtéL

0

IDH pPascMATpHBAEMOMB onpelbieHinm (YHENiZ v, MOEETH BHIOIHATHCA B
TBXb TOIBEO CIyYadXT, KOrja

70
Gjpds< 4.

0

Uro6u wvorasarh sTo, MH s3ambuaems, uro dopuyra (48) paers

g = 26—4Svds,

A TR0 o TR
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peabjersie uero

T fo)

G
jth = 5 gl ds > @ Ye"gjvdsds.
0 Q 0

Sambyuadg-me, 4T0 IpOU3BENeHIe

g : g
15 e 2"® s = } Pl d’sj Vs Ll
0 : 0
MOZETH OKTH UPEJNCTABIEHO MOLE BHIOMB

¢}

1 ¢ o(s) |, olsy)
EJS(@(SI)T go(s))desl’
0 0 :

rrb
(p(s) ey ezjms,
U 9TO
¥ (s) ®(s,)
2,
P (sy) " ¥(s) =
HAXOXUME

G

TS'G_ZWS ds > 62,

0

Beabpersie sroro umbems

T

e}
rjth> 2@ =9 gpds,

0

ubMB U 00HADYEMBAETCA CIPABeNIUBOCTH CKABAHHATO.

qro0H JCTPAHMTH YKA3aHEHE cefiuach HENOCTATOKD PpA3CMATPUBAEMArO
npeo0pasoBalia, MH JOIKHH 0006WHTE mocabyHee Takb, YT00H BB Upe-
00pa3oBAHHOME yPaBHEHIN 3aRI0YANCCH, KAKH YACTHHI CIydYall, IepBoHa-
qaJbHOe. ‘

Wzs pasiuuyBEHXE CIOCOG0OBE ,uocq'mﬂjr'rs 3700 TBIM MH O0OCTAHOBUMCH
arbes ma npocrbiimrems, KoTopHH mpuBoimrea KB onpeibienin @ysrnin v
IpY DOMOIY ypaBHEHIH

v =k(p— 2,

rih % osmauaers mhroTopHil HeompelbJeHHHH NapaMeTpb.
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TaguMb DyTeMB MH TPHIEME Kb npeofpa3oBanin, U3b KOTOPAro Ipu
J=1 Gyxers moiyuaThed NOKasaHHOS BB naparpadt 15-oms. IIpm T0MB
nIpeoGpasoBaEmce ypasHeHie Oyaers 3aRA0YaTH BB ceGh TepBoHAIAILHOE,
xoropoe Oyzerd H3H HETO NOMYYArsCd MPH E=0.

OcTaHaBAUBAACE HA YEA3AHHOMD onpexbaenin v, 6yIeMb uMETh

=leta—ne—o+arlet

¥ mapanerpd & BB 9TOMH BHPAKEHIN JOLKHE OyieMd NOJUKHATH TOMY
TOABKO YCAOBID, 4T0OB OHLIO ¢=>0 nua Bebxs spaueHil s, Yero mpu
©>> 0 Beerja MOKHO JOCTUTHYTH. ;
Obparanb BHUMAHie Ha cIydYall, KOTAA p>0 zaa BebXb 3HAYEeHIH S-
Bt sromd cayuab ME MOEeNMD cibiarh g= 0, UpUNHCHBAA & uHCIEH-
HO JOCTATOYHO MAJHL NONOFKHTEALHHA WIH OTPHIATSHLHEA sHAYeHi.
Wscrbayems Jisd TakuXT SHAUEHil k BeAuIHY BHpamenid

o )

rqut-

& 0

Yro6s Ha UeMb-AUGYLb OCTAHOBHTHCH, MH OyleMb DU 3TOMD HpeLno-
JaraTh, 4r0 HOCTOAHHOE NPOH3BOALHOE BB unTerpaitb

S vds
onpexbieno COTIACHO YCAOBiO

bsg(gvds)ds':o.

Torxa, Kak® (PyHENIA ©, KOTOpAd YLOBIETBODIHETD yeaosiro (47), Tak®
H 9TOTH MHTErpaiss OyLyTH 3aRI0YATH BB ceot mMpomuTeap k, W HOTOMY,

pasjarad T ¥ gei’.r“’s Wh pALH TO CTeNeHAMB & U OCTAHABIMBALCD HA
yleHax’® He BHIIE NEPBOH CTENemH OTHOCHTENBHO F, oyaems umbrh

s}
T-——Jez-‘-vdsds‘:G—}—... ! qegf”d",mp——k(p—,sz)——‘Zpge;ds—l—,..,

0

OTEY LA

s
'::Sth=r
0

(o]

(¢} G
\ QQQS"dsds:GJp(?s—QGJ (\Svda)pds ol IR

-

0 0
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o)

f(\gvdS‘)p ds=§(§vds) (o D) ds

0

Benbrersie 9T0r0 HaXO0IUMB
T .6 G
J e
rj‘th=65pds—{—% v?ds—+ ...,
i 0 0

ubME 00HADYHMBAETCA, UTO HDH A OTPUIATCALHOMD - M YHCIEHHO J0CTA-
TOYHO MAIOMB Beerja Gyiers

e G
tj‘th<6§pds.
0 0

Oreora BULHO, U4TO NMOKA3aEHOe cefiuach npeofpasoBaHie MOKETH OHTH
mone3Ho nad mpuzmaka (2) u BB cayuak, Korga p > 0 xuiA BCBXB 3HA-
YeHiil §.

19. Bospyens pasemoTphHEOE BHIIE ypaBHEHie, B KOTODOMb
p= A% - psins. :
Tbaad, raxs cefluach OHIO IPELIOKEHO,
¢ = Lusins
u uMba BB BuAy (47), HAXOIUMDB

v = — L coss.
Beabjereie sToro, npuauMas
Svds = — Lusins,
N0Iy9aeMBb

= {Zg-l" (1 —%) psing - k22 coszs}e“‘f"“”.




. — P
Mu JoMEHH Teneph BHPA3UTh, YTO (PYHRILA
22 (1 — k) pesins -+ k2 u? cos’s

aukorxa He rbraerca OTPUNATENLHOID.

Takb-EARD IJIA HTOr0, OUEBHIHO, JOCTATOUHO, UTOOH 9Ta (QYHELNIL He
Oma OTPUIATENHHOKN HPU Sins===1, TO TAKUMB NOyTeMb MH HpUXO-
IUMB KB YCIOBID

£oTOpoe MOEEeTh OHTH HPeICTaBIeHO NOAH BUJIOMB
p—2 kg S p+ 22, (54)

-Hpu sroms yeaopim Gyzems umbrs ¢ => 0 nma sehx® sHadeHii ¢ u Bed-
Eill pass, KOria :

'chdtétl, (55)
[

MOMEMB BARIOUATH O CYIECTBOBaHIM HepapedcrBa A% < 1.
MocMoTpuUME, YTO JACTH BEH pascMaTpusaeMoMs ciydal ycuaosie (55).

Nvbens
27 97T

— . 81 kp.si
T = I v 2k smsdszj‘62 p-sins (Z.S‘ ’
a Iojarasd

21
T, = jyezkp. sin s C()stds 5
0

HaXO0IUMBD
21

Segk” s gins ds — by -

0

Beabgernie sroro moryuaemb
g 21
Sq dt = Iqe_gk"‘sm ds =722} (2 — k) r1?,
0 0

u yeaosie (55) ofpammaerca BH crbiryomee:

2 B2 — R < o

- S
R T M

A AP

B
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Bro yeaopie MH UpercTaBuME BH HEBECEOILEO MHOMB BEXE, sambHas T
H 7, UXD DA3JI0OKEHIAMA BB PAXH 00 CTeNeHAMB L@ M moXarad

b =u-+=.
Beegems cabpyouriz oGozmauenia:

6

s(x)~1+ a0 sy 12_"2“"2_32 s

1(”)—1+212+3 5 +4 g

Torga Gymems umbrh
v =27 8(ky) =27 S +%).
= aS k)= xS+,

U yclOBie Halle NpUBeJeTCd KD BULY
. ]
2Rt 0+ g — )8+ u+n < —,  (56)

rik BB cuay (54) NOMEHO IpejnoiaraTh

kL I,

Hocrapaemca Tenepsr HafiTH ycaopie, KOTOPOMY JONEKEHH YJIOBIETBQPATD

A U ¢ 114 BO3MOEHOCTH yeaosia (56) BB yRasaHHOMSB cefidach OPEJMOIO0-

sdeHiy.
Jlma 5TOr0 MH IONEHH BHDA3HTH, YTO HauMeHbIlee 3HaYeHie (yHARIin

Fl) = 282(u )+ 5 (10— #2) S(u+#) S,(ie +7)

: 1
Bb LIpOMeEYTED 0T %= — A% 10 x= 2% He NmpPeBOCXOIHTH =5

Ipexmonarad, wTo0H HA YeMB-HEOYLH OCTAHOBHTECH, ¢ > 0, MH 3amb-
9aeMb, 94T0 Opd BO3pacramin ¥ oTe — g Jo O ¢yEEUiA F'(%) 10CTOAHHO
BO3pACTaeTs, I YTO UPU % NOJOHHUTENLHOME, MEHLIIEMD «,

Fx) > F(—=). (67)

MH MOXeMT HODTOMY JTBEPEZATH, 4T0 B cayuad w> 2% HamMennimee
gHauenie (GYHENiN F'(x) BB pascMaTpuBaeMOMb UpoMexyTES coorsbreTByeTH
Beerga o — — A2*

IloxaxeMs, uTo To-He OyieTs u bb ciyuat w << A%, ecim Tompko A%
LOCTATOYHO MAJo.
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Jlna sToro mpemje Bcero moxamkem®, uTo upu g < 2* m mpu A% gocra-
TOYHO MaJjoMb HepaseHcTBo (57) 6y/AeThH BHOOIHATHCA He TOILEO NI 3HA-
YeHill %, MEHBIINXH K, HO W AJAA 3HAUYEHIH %, TeHKAMUXD MEKIY © u A.

Sambuag, uro BHpamemie QVERNiE F(x) MOomeTs OHTb NDEICTABICHO
NOAB BHJIOME

Fle) = 5 (62— ) S (Sl ) — 8 +-)

(B gty ) S,

u uto Gyskmia S(x) — S(z) upE x DOIOEHTEIEHOMD BozpacTaers BMberh
C¢b x, BB NPEJIOON0EEHIH % > (4 HAXOJLUMB

F(x) — F(—#) > (12 - %%2 —I—~;— #2) (SW ) — 8% #)) :
A orcoja 3akapgaems, 910 npu @ <z < A% Gyiers

Fx)— F(—#)>0,

ecIu TOJBEEO A% He HPeBOCXOXUTH 2. :

Janxbe, BeTpyJHO NOEKa3aTh, 4T0 HUpPU 4% JOCTATOUHO MAJOMB (YHEIiA
F(x) Oyxerp BospacTaTh BMBLeTh ¢b % HE TOABKO OpH %, 3aEI0YA0UIEMCH
Mexny — ¢ 1 0, HO ¥ Dpu % < — -

Jns 9TOr0 pAa3CMOTPUMB NpOM3BOLHYI I(%).

Herpyzro yobaurses, 4ro

(%) = 2.8, (a),
sl 69

4 Ha OCHOBAHIM HTMXH (OPMYIE HAXOLAMD
F)—(u—») (Sz(u + )+ (-2)? S+ x))
i (wm = .u) S(u—+ ) 5,(u+ 7).
Ho 310 BHpameHie MoEeTH OHTEH nﬁé,rnl:wa.meao nois BHLOMB
()= — (.u'—i- %) Sy~ =) (S(‘u + %) — 4228, (u + %))

- 2uSut) (S(u g %Sl(wx))
+ (g —%) (o %2 8P (ke +-%),
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a OOTOMY, IPMHUMAA BH pascuerh, YTO

Slu—=)> 8(a—+%),
u upexunoxarag g x << 0, O6ygens uMbrs
x>0

BeaAkiit pass, Korpma 422 < 1.
: 1 . :
Beabuersie aroro npa A2 < - HauMeHLIee 3HAUERiE ¢ymrmin F(x) BB

npomekyTss (— 22, 0) Gyrers F(—A2), a BB cuxy (H7) sTo 3HAUCHIE
Oylerh HAMMEABIIUMB W BB NpoMemYTES (— A%, 4%).

1
IorasaBmu TaKAMT 00pasoMb, uTo npu A2, He NPEeBOCXOLAMEMD —

4 3
AcKOMOE HauMeHpIIee sHauemie fynkmnin F(x) Bo BeakoMs cayuab coorsbr-
cTBYeTh % =— A2, MH MOEEMD HTHME OIDAHUUMTHCA, GO0 HETPYAHO yOb-

JUTLCH, 9TO UpU BHIOIHeHim yeaosia (56) »b upepmomomenim x? < A4

gneno 22 meoOxozumo Oyrers membe o
9o ogesuimo paa cayuaa x* < w?, uGo BB dTOMT cayuat ycaosie (56)
1aeTh '
il
B<L—.

= 2
Uro-me kacaerca cIyIaess, KOrza
e s it

TO HTO JNORa®XeTca cabIyomuMs 00pasoMb.
Honarasa ;

g=8(z) —28,(),
Ha OCHOBamiu (58) mOTyuaeM®b

dz

%—*22—1—81(%),

a orcoja, umba BB BUAY, 9T0 UpH z =0 (yHENiz 2z obpamaetcdi BB 1,
BHBOJI UMD

g=g % 1 —{—5 e* 8, (x) dz |-
0 &

Ho, sambuaa, wro S,(z) > 1, u npexnonaras x> 0, unbens

Jez’“SI(m) dz > ";— (32” — 1) .
0
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MosToMy BHAXOXUMB
: : o
2 > o 1 —I— G
U CIBIOBATENBHO -

8(w) — 2 8,@) > 5 - (59)

Sambrupmu 5To, ofpauiaeMcs &b BHpamenin F(x).
Ilpexcrapnad 3T0 BHpakeHie JId caydasd & —+x > 0 HOLB BHLOMB

ﬂm=ﬁmw+@@w+@—m+m&w+ﬂ

+w+m4ﬂ—gx+%@sm+m&w+m,
a Ama cayuad ¢-+x < 0—mois BUIOME

<ﬂ@=dww+m%ﬁﬂ+#H4w+@&w+@)

—w+m@+&«—%@mmem+m
I OpUEMMAA BB pascierTs, uro npu x2 < A* w mpnm w < A? BeImYUHH
o RS R
065 DONOEKUTENFHH, HAXOLUMD
1) > #8049 (S0 — (00 St
ecan u+x>0, u
| ) > 250+ (8- ek ) 8049
ecam w—+x<0. :

Orcoofa Ha ocHOBaHim (59), rah « OpexuoIaraeTcd NOJOKUTEALHHMD,
I1d 000MX'B CIYJaeBD I0AyYaeMBb

Fle)> 5 28(u+%) > 5 22,




- 0

a 9THMD O0HADYHKHBACTCA, YTO IPU BHIOMHERIH yeaoBia (56) HeodXoIUMO
oyzers

ot B
n-l

1
-

Beabpersie Bcero BHINEM3N0MKEHHAI'0 MH HPHXOLUMDB Kb 3aKIDYEHI0, 4TO
HCKOMO® YVCIOBie, KOTOPOMY IOIKHH YIOBIETBOPATH A U (&, NOIyYaercd

136 (56) mpn x = —A%. Ycaosie 310, cabroBaTeabno, (yXers

mib BTOpas vacTh HepaBeHcTBa, 04eBujIHO, MeHbe

RS u— )+ 5 (@ — 1) S — D Su—) < = (60)

20. Cpasaums yerosie (60) ¢b APYrMME UPUSHAKAME HepABEHCTBA
A% <1, monyueHHHME HAMH JJId TOro-:ke ypasuerid pande.

Rarxs 10 crbuyers wss camaro seBOja, yeiosie (60) uwmbers necom-
BBHHOE IDPEUMYNIECTBO, Kakbh Mepelh yeaovieMb (49), Taks u uepers yeio-
BieMB (29), cIymamumet NpH3HAKOME HepaseHcTBa A% <1 BB upexnoloxme-
min @ < 22. Cosnagas ¢b NeDBHMB H3% 5THXB yeIosiit opu =0, co BTO-
pHMB npu ¢ =A%, Bo BCBX® JPYrAXB ciaydadxs yedosie (60) mpusogurh
ED 0Oorbe MUPORAME 3aKI0ICHIAME.

Yro racaercd JIPYruxt® HafileHHHXD> HAME OPUSHAKOBH HEDABEHCTBA
A2 <1, 70 npemie Bcero 3ambrums, uro BB caygab u < 22 yexosie (60)
yerynaeTs ThMB yCA0BIAMB, KOTOpH: OWIM TOAYYeHH BB maparpadh 2-oMmb
IpH HeNoCpeICTBeHHOMS NpuMEHeHin mpusHaka (3) KB pascMaTPUBAEMOMY
315Ch ypaBHEHII.

JIbiicTeurensno, B6 npexnofomenin w > 0, @Ha KOTOPOME MH 31BcE ocTa-

HOBUJNCH, 5TH YCIOBiA NPUBOXATE, MEEAY TPOIUMB, Kb 3aRTOYEHID, UYTO

HepaseHCTBO A? <1 mmbBers wmberc Beagifi pass, korga mpm u < 22

22-{—#&%-

Yeaosie-e (60) me mospoxgers cihiars mojo0HATG BarIOUeHid, u60 He-
TPYLHO YOBIMTHCA, Wro IpU BHIOJHEHIM HTOr0 YCIOBiA Beamuuna A% u

Bb crydal @ < 27 HEEOrJa He MOEETH MOCTHTATH -
Yro6H mokazaTh 9T0, MH 3amkyaeMb, UTO NEpBAd YaCTh HEPABEHCTBA
(60) me merbe BeaUUHHH :

2+ 5 (@2 — 29,
RKOTOpad paBHa :

s|#rer@E—po—2—ul
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2
u crbjopareaso Bb cayuah p <22 u mpn A2 <—;, wuro HeoGxoOxHMO

unbers mbero npu yeaosin (60), me merbe
1 2|
5 ().

MH JOXAHE T0STOMY BaRJOUNTH, UTO NPH yCIOBIH (60) BB caygab
u < A2 peerga Oyers
2

Ptp<

th’ .

rih 3EAR® pasemeTBa MOEeTH HMBTH MBETO TOABEO NpH =12,

Takuns 06pasoms yeaopie (60) Moers OHTH HOIE3HO TOJBEO BB CIy-
uab > A2. Ho u BH 5roMb cayuab Kb HEMY JMOJEHO o0pamaThcA JUIIb
OpU yca0Biu

Y i
?]'_ 1 >l:

760 BB npejmoiomenin w > 4%, » <1 Bp maparpadaxp 9-omb # 10-0MB
ORIM yRasaHE Jpyrie npusHann Hepasemcrsa A% <1, u3h KOTOPHXD IO
kpafimeii MBpb ojuEB, & HMEHHO TOTH, KOTOPHH BHpAKAETCH ycaoBieMb
(30), Beerza NPUBOJUTH KB AYyYMHME BHBOZAMB, YbWb HAIIB HOBHIH Ipn-
3HAKB (60).

B® camoms jbab, ecim DOIOEEME

ip=p—212=¢,
T0 yeaosie (60) Hamumercd TARE:

1
rib

10 =226 + 56150 } + 25050,

yeaosie~#e (30) mpusejerca Kb BUJLY

<p(§)§%f

b

L
V1t

149 (1+3¢+5¢) 2
2t

|7y

P(8) =2

oy




04 =

Ho momHO MOEa3aTh, YTO

&) > (%) | (61)

IpH BCAKOMB MOIOEUTEALHOMD -

Jlas proro o0palIaeMcd Kb BHDAKEHIAMS S(¢) m S,/(8) noxp BUEOMB
PANOBB.

ubens

SO=14+8+38+.,
SO =1+5&+. .

Orcoga BHBOLUMB
(125 8%8) SHE) =120 88+ -+,

rab opu § >0 BeB YICHH TOJOKMTEIBHH.
Beatjacrsie aroro nnbens

(14-298) 82(5) 87(6) > (1 -8

u crbrosaTelIbHO
S8, > 1711—%% (62)

IPH BCAKOMB NOJOKUTETLHOMB §.
Tanbe, HaXOLUMD

(14 2) (82@) + 580 sl(g))2= L g £ 9¢8 + 1780 4+ 248 ...,

a CPABHMBAA DTO BHpameHie, Bh KOTOPOMB UpH &> 0 Beb uleHH TONO-
EUTENLHE, CF CABIYOIIAME:

(14264 500) =1 4crrepost et
HOTYIAEMB

2
’

1 -20) (82 ©) +¢50) 31@))2 > ( fepnr %gz)

OTRY I

1428 4 5 &7

S2(8) 4 £S(8) 5,(9) >

V1428

XIA BCARAro MOJOEKHUTEIBHATI'O g
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Ho, sambuag, uro
A4+ 480+ 580 =0 +20(1 + 26+ §¢8)— % ¢,

BH TOMB-#e Hpenonoxenin § > 0 HAX0LUND

A48 (14 3¢+ 5¢?)
128

1425 +5¢>
Bexbaersie sroro mpr & > 0 uwhews
14+0(1 488 + 5 ¢9)
(14 20)"

Hepasencrea-ike (62) u (63) obmapymusanTs copaserIuroctb (61).

Vse pmorasammaro cefiyact cabayers, wro mpu 2> 0, >0 uIm, uTo
BCE PaBHO, UpH ¢ > A% ycaopie (30) Gyiers BHUOXHATHCA BeARili pasm,
EOTJ2 BHIOIHEHO ycaosie (60), Ho uro ofpaTHoe He Beerja OYVXeTH HMBTH
ubcero. Beabxersie sroro npu 7, msemamenms memny O u 1, Korga yeropie
(30) cayxnrs NpH3HAKOMB HepaneHeTsa A2 << 1, 0HO JOMEHO GHITH npex-
noyuTaeMo ycrosio (60).

JoIEHO, BOPOYEMB, 3aMBTATE, 4TO PASHUIA BH BHBOLAXD, NOIYYAEMHXE
U3b THX'B YCIOBIH NPH %, HENPEBOCXOAAMEME 1, JOBOALHO HE3HAUNTEIBHA .

Tars, B cayuad =1 yecuosie (60), upuBojaAIEecs TOrLa Kb BULY

82(8)+ ¢ 8(8) 8,(8) > . (63)

22{32(@_}_(% L 8(1)31(1)}:_{%,

Tpebyers, uTobn A% me mpesocxopmao gmcra 0,053 ...; yexzosie-me (30),
Kakbh OhI0 yEasamo BH maparpagb 11-oms, ZaeTs BB HTON cayuat jaa
Brcmaro npexbaa 42 gueno, Gauskoe En 0,05659.

21. Mu npelrouin npeodpasopanie, NOKA3AHHOE BB naparpadb 18-oms,
uMba BB BuAy cayuail Korja

Ho npeoGpasopamie 510 Mo#ers OHTH NOAE3HO U BB cayuab, roria

o)

Szod8<0,

0
16

e e ———
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160 BH HToMB caydab, onperbrupmu YHENID v, EAED OBJIO NPELI0EEHO,
IpU IOMOIY YpaBHeRid

v=k(p—R),

ME MOeMD MuOILA BHOOPOMB mapaMerpa &k pAcHOPAIUTRCA TAKD, 9TO0K
0RO

Q+0—k(p—) +*<0 (64)

18 BChX® 3HAUEHIH s; a BCAKIH pas®, Korjga 9TO YIACTCA crbaars, MH
oyrews mwbre ¢ < O nra sebx® smaveniii £ u cabrosare’arHO OyneMs BB
nparb 3aRI0OUHTE O CyIIeCTBOBamim mepaseHcrsa A4 > 1.

JLas mpumbpa BO3BMEMD ypaBHEHie
a2z
—— — (22— pusins) z=0
d82 Iu ) : 3
¢ KOTOPHME M y:ie umbam pbro »e maparpadlh 6-oMe.
Hss ypaBEeHiA
v' = kusins

npu yeaosiu (47) HAXOXUMB
»=— k@ coss.

Benbuersie sroro yeaosie (64) ofpawaerca b Hamems ciydal B cab-
Ayoiee: ;
— 22 (1 —Fk)usins + E2p? cos?s L 0

HiIn

B2 sin®s — (1 — k) pesins 22— 12 > 0, (65)

M MH BHIUMB, 9TO, MEKJIY HPOYUME, YCIOBID 3TOMY MOHO YLOBIETBO-
PUTH HE3ABHCUMO 0T § BCAKIM Dass, KOTJA BOeIMECTBOHHHT mapamMeTps k£
MOEETH OHTH BHODaHB Takb, YT00H ypaBHEHie

B — (0 —h)puz+22—EPu?=0 (66)

uvbiI0 MHUMHE HIM PaBHHE KODHU.
Hafizems ycaosie, KOTOpPOMY NOMEHE YJOBICTBOPATH IIA ITOLO Auu.

Yroow crbiaTs 9T0, MH JOIEKHH BHpPasHTh, UTO HAAACHAIUME BEGO-
poM’b % BOSMOMHO YIOBIETBOPUTH YCIOBIK0

(1 — k)2 — 4k (22 —k2p?) < 0.
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Ho mocabrmee mpusojuTea &b BUJY

> e LW

u Tpebyers, YTOOH HAaUMEHBINEE H3D BCHXD BOBMOMEHEXD 3HAUEHIH gyrEnin

(a—#r
kZ
A Al
HE NPEBOCXOLUI0 A%; & 370 HauUMEHbIIee 3HAUCHIC NOIYYUMB, UPUHUMAA
32 k eJNHHCTBEHHHE MONOALUTENSHHT KODEHH ypaBHEHid

I 3
e — (67)

Tarumt o6pasoms, pasymba nois % orors Kopens u 3aMbuas, uro BB
cany (67)

1—%2 (A—K)(2—5k
12 1,2 —
e 4 k2 472 :

MH JOLEHEH uMBTH

(I — k(2 —F)
l
= 452 : )
WIH, TARG-EAKS DASCMATDHBACMAA BeINUHHA J;, 09eBHIHO, Memhe e
1 e
= - paii T LA
Hocabrnee-we mpu cymecTsoBanin (67) TpeGyers, YTo0H OHLIO
2 < (Y3222 F1—1)(yV322 + 1 +3) (69)

YTO W TPELCTaBIAETH HCKOMOE YCHOBie.

Takoso ycmopie, mpu RoTOpOMH KODHH ypaBHeHis (66) HalleRamuMb
BHOOPOMB % BCerja MoryTs OHTh ¢IBIaHE MEUMHEMHE HAH PABHEIMH.

Ho 10, odeBuyxmo, me eiummCTBEHHHA C€HOCO0B, KOTODEMD MOKHO YJ0-
BIeTBOPUTH yexoBino (65) HesapucuMo o1b §, uGo nmocabimee OyreTs BH-
IONHATHCHA TaK#e U BB cAyJab, KOrjfa Ha3BaHHHE KODHH BEIIECTBEHHH I
DA3IHYHH, €CAM TOJIBKO UXs UHCIEEHHS BEINYHHH He MeHbe 1, a sHaku
OTUHAKOBE,

Moxno opmaro mokasats, uro ThMB He Membe mafiTeHmHOe HaMH yCIOBie
(69) me TOIBEO AOCTATOYHO JJIA BO3MOKHOETH (65), HO M HEOGXOZHMO.
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Byrems pascMaTpABATH pwhero (69) paBHOCHIBHOE €MY yeaosie (68), rab
% 03HAYAETH [OJOENTEIBHEHE KOPEHDH ypasmeria (67).

Honaraa

I = F =02,
9T0 ycrosie npuBeleMb KB BULY

pp 0D m

OpA YeMb ¢ MOKeMB onperBbinTh, Havb BeIeCTECHHE KOPeHb YpaBHeHid

o0

m=2ﬂ’ ‘ (71)

queJeHHEo He NPesocXordurii 1.

JTomyeruMs rTenepb, ITO yeaosie (70) me BHIOIHEHO, U NOKAHKEMB, HUTO
Toria, KaEoBO-0b HM OBIO BEIIECTBEHHOE uncao k, nepeMBbEHOMY § BCETA
MOKHO NpPUOUCATH TAR0e BEHIECTBEHHOE 3Hayedie, Ipu KOTOPOMB BHpaKEHIe

k2 u? sin?s — (1 — k) wsins + 4> — B2 p? (@2

cabuaaerca OTPULATENBHHMD.

D710 0vYeBHIHO EIA CAyYasd, EOIJA npouspejenie KopHeH ypaseenis (66)
yemhe wim pasEo 1, uG0 npum cABIAHHOMD ronyumenin 5T KOpPHE GYXyTH
BEIECTBENHHMI U PasAUYHEIMH, KaKoBO-0H HH OLIXO BelleCTBEHHOE 3Ha-
yenie k.

My MomeMS NOITOMY OTDAHMIUTECH MPEJTION0EeHIOND, 9TO HA3BAHHOE
npousseyenie, paBHoe

22— T2

1.2 172 I
ke

Gorbe 1, 4TO BHpA3MTCA YCIOBIEM®H
2
2>,
YU, €cIn UPeInoIoEuMBE 4 > 0,
A
Ve
Bo 5TOMB-iEe 1pefloNoEenln HeTPyIHO MOKasaThb, 9TO pepasmenie (72)
c1'BIAETCH OTPUIATONBHNMS HIH OpR sins=1, HIX TIPH sing==—1.

k| < (73)
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Y100 HA YeMB-HUOYAb OCTAHCBHTHCH, MH JONYCTUME, 9T0 #>0, H
PasCMOTPUME BEANUUEY

A2 + klu = s
85 KOTOpYyl0 oOpamaerca (72) npu sins=1.
Ha ocmosamin (73) seaumuuma 9ta Membe cabjyomed

12_!_1/2

Mocrbxaas-#e, Korja ycaosie (70) He BHOOIHeHO, HapbpHO orpuLa-
TelhHA.

IbiicTpuTe R HO, M3h HEPABEHCTBA

@?(14a?)
2
(s g 4(1 —a?)?’
nuba BB BULY (71), BRIBOJUMB
2 2 2
1—’L~ 2 L a(l—i—a) ag)l/w-a
© o Vo

a BTCpasd 4YacTh HOC]I'}%ILHHPO HepaBeHCTBa, NMPUBOXAMAACA KRB BHLY

“{<1+a)(1-|/1+“)+(1+a2)(1— LJFL)}

Ve +a?)/.

0YeBH 1HO, TOJOMUTEIRHA, u6o & ecTh npaBuiIbHAA JI,pOﬁB.

Mu HaXO0JUMB IIO3TOMY

u cabrosarenrsno

Takums o6pazoms yobmpaemed, 4T0, KOFja yeaosie (70) He BHIOIHEHO,
rripa#enie (72) Bcerja MOEHO CihJaTh OTPHUIATEIbHHME.
M# JgoX:EHH [OITOMY BaRIOYATH, YTO HAfiJleHHOE HAMU YVCIOBie €cTh

Hauborbe MUPORINH NpusHARE HepaseHeTBa A > 1, KB EOTOPOMY MO®EeI'sb
NpPUBECTH pAa3cMaTpUBaeMad MeTola.




==

22. Cpasunys yerosie (69) wim pasmocuisHOE ey yemosie (70) b k-
MU OpE3HAKAME HepaBeHcTBa A > 1, KOTOpPHe OhIM MOAYYeHH HAMU JJId
pascMarTpuBaemaro sxber ypasuemia BB naparpagh 6-oMb.

Tars-rare B5 clydyab, Korja JucleHHasd BEIMUYUHA K HE IIPEBOCXOJLUTH
2%, p <0 xua sebxs 3HAveHid s, TO MH OyleMD Temeph NpeInoJaraTh
> A%, W BB HTOMB IPEJUONOKEHIM NpEMEJIe BCero npeodpasyeMs Hame
yeaosie kb HECEONIBEO HHOMY BUIY, 0orbe yuo0momy jara Hamei Bacrod-
et mham. ‘

dambuad, 4ro mpu ¢ U @ DONORUTEIEHHXB u3b (70) u (71) crbiyers

A2 afl +a?
2 a(i4a)
g 2

3akIMNIaeNb, YT0 BeIeCTBeHHOEe 4ucio £, omperbideMoe ypaBHeHIEMB

B +8 2
e (74)

'

neo0xoauMo Oonke a, a TakB-EAKD 5TO UHCIO BB NPELIONOEemin u > A2,
ouyeBnIHO, MeHBe 1, 1o Ha ocHopaHim (71) HAX0IUMB

e
STy

nocrbyraee-we Beabpersie (74) naers

el (75)
L=
I9T0 ycaoBie, BH KOTODOMT B 03HAYAETH €JHHCTBEHHHI BElUIECTBEHHH I
KOpeHb ypaBHeHia (74), W NpejcraBIieTs HCROMoe mpeobpasosamie *).
Hepexoxa renepb Kb Hamed 3ajxadb, MH HaUYHEMD Ch HpUH3HAKA Hepa-
BeHCTBa A > 1, BHpamaeMaro yciosiem®d (15), KOTOpoe BB Hperdor0&eHin
€2 > 1 MOMHO HpeiCTABUTH MOXB BHJIOMb

s
&2 —1-

2 <

Tars-Eak® 315CH

S

Do
Do

*) Herpyano yobzurscd, 4T0 BE UPEANOIOkeHim p. > A* He Tombko (75) ecrs cirbuersie
(70), mo m (70) ecrs cabacrsie (75). :
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T0 BBOJA wmcno @, oupepbisemoe ypapHeHieMD (74), MH IOpPHBEIEMB HTO
yciIo0Bie ED BUILY

'6)2(1 __{__‘6)2)2
et .
QTP Yreryy g

@ Bropas uacTs mocabiHATO, ovenuiHO, Membe mrTOpoil actm yexosia (75).

Tarums o0pasoMb BHIUMB, uTO yerosie (75) cunocofmo IDUBOJIUTE Rb
fonbe IMUPORUMT BAKI0OYEHIANE.

OGpamaemcs Teneps kb IpH3HARY Hepabemcrsa A > 1, BHPAKAEMOMY
yerosianu (12) u (18), BB KOTOPHXB / UpeicTaBifert IrhI0e UHCIO, He
MeHbLIIee 2. :

Taks-Kaxb
T 72
sl

U BTOpad YacTh BTOr0 HEPABEHCTBA TPH VRA34HHEXD CeHYaCh BEAMINHAXT
% monmomureanEa, mo yexopie (I18) Tpebyers, uTo0H GHUIO

e — 1
e L=
o

4 0rcjla, upexmorarag & > 1, BHBOLUMB

2
%8——1

e— 1

T2

Beabpersie ‘aroro, ofpaimaacs kb yerosio (12), EKOTOpOe MOkeTs OHThH
IPEJICTABICHO IOAD BHJOMD

SaRII0YAEMB, UTO JIA BOSMOAHOCTH HTOTO YCJIOBiA HeoGxoxumo crbaynomee
HEPaBeHCTBO: .

w2
— o —
5 1

e _h(s—-— W
[Tocrbamee-we, ecan corzacso (74) mozommms

2
T O+




npuBegercs Kb BHILY

80+ &) [T —80+67]
G—fFQ@tAaT?

OTEyIa, 3aMbuad, 4o

(284829 >201+8)(1+8),

HaliIeMs

g[= —80+67]
2(1 — 522

HroMy HepaBEHCTBY HE0OX0XEMO OYJIeTH yiopIersoparh A% BCAKIE pasd,
gorza yexosia (12) u (18) BHUOIHAWTEA TPU KakOH-a100 peaudusd %,
60apmedt mau paBHOH 2.

Ho merpyxmo Buxbrs, uro yeaosie (75) gaers JId BHemaro upexbra
A2 Gbanmee THCIO.

JlbiicTBUTeIRHO, HEPABEHCTBO

pag ALy —e0+8Y)
4(1_‘@2)2 2(‘1__‘@2)2

PaBHOCHJILEO caABjyioleMy

146> T

HIn
12
Sera

a nocrbiEee HEOOGXOAUMO JONYETHTH, BH YeMs yobmiaemcsd, sambuas, urto
b 8]/2 , ¥ UpHHUMAS BB Pascyers, IT0 BEAUIUHA &, YIOBIETBOPAIMAL

.
yeaosino (18) mpm k> 2, He MOMers IPeBHIIATH YUCHA —g-—

- MH IpEXOJEME TAKAMB 00pasoMb Kb 3aKJ0IEHil, 4TO yCAOBie (69) wan
PABHOCHIBHE ey yeaosia (70) n (75) npexcrapaanTs Goabe MUPOKiH npu-
3HAKB HepaseHeTBa A > 1, ubMB yenosid, HaUJeHARA BB naparpagb 6-0Mb.

23. Bosppamaemcs onath KB (OpMYIaMB Npeo0pasoBadid, yKa3aHHLIMB
s naparpab 18-0Mb.




Bt cayuah orpumarensHONl BeIMYMHE WHTErpala

[}
Spds
0

oTUME (JOPMYJIAMI, 0YeBHIHO, HENb3A ROCHOIB30BATLCH JJIL TOLO, TTOOH
cabaats ¢ 2 0 xaa sebx® 3HaueHinm s, u00 BeabjcTBie UpexmolaraeMaro
HaMO YCIOBiA .

s}
ivds-—u—o
]

BCETa CYMECTBYIOTH Kakb TAKiA SHAYEHLd s, JI4 KOTOPHXD
iR v 20,

Takb U Takif, ZId KOTOPHXB
g1, v <0,

a npu £ < 0, UDUNUCHBAA S OLHO U3H 3HAUEHIH, JJd EOTOPHX®

1—Ek
k

v=20, v =0,
MH, oueBHAHO, cibiaems g < O.

Ho ®5 srows ciayuab, orja me ymaercd cxbmars g <L 0 xad BChX® 3Ha-
qemifi s, mapaMeTps k WHOTAA MOMKHO 10500pATh Takh, YTOOH OHIO

’Jth}__o,

nocxrt "ero, mosTopas To-Ee mpeobpaszosamie, ME UpUAEMDb KB HOBOMY ypab-
HEHII0 BUIA

d?z
cantee— 1,

BB KOTOPOMB BCErja MOEHO Oymers cxbaars » 2> 0 xaa pebXs 3HAUCHIM w-

MHE BHIEMP TARUME 00pa30Mb, UTo NpPU HajIeKameMs BHOOPD QyHsmin
v BB OOWAXH (OPMYJAXD DPe0OpasoBaHid MOIHO NPHATH Kb YPaBHEHIN,
BB ROTOPOMD OVJIeTh ¢ > 0 xua Behx® 3HAauenil mesapucuMaro nepeMbu-
Haro, He TOILKO BO BeBXB CIyUAAXB, KOULA

G

gpds;o,
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HO M BO MHOI'MX'B H3B THEXT CIAyYaeRb, KOIIA
[}
5 pas < 0.
0

Tar®s mamp. xna ypapmenid, ¢b roropums we uMbru abao B mocwbi-
MUX'p Haparpagaxs, 5To HapBpHO BO3MOKHO, KOTLA HAJICKANEMBE BHOO-
POMB % MOKHO YJOBIETBODHTEH YCIOBIID

S, (u+-%)
S(e—2)°

rib cuMBoan S u S, uwboTE 3HaueHie, ykazaEHoe BB maparpadd 19-oMb.

1
P 5 (@ — %)

K® sromy sambuamino ormocurensmo 06mMUXE (OpMyTs mpeobpaszobaHis
upudaBUMBb, YTO BB cayyah, KOrjga HHTErpals

(o}
§pds
0

He eCTh 9UCI0 OTpPUIaTenbHoe, ()YHRII v HUKOTIA HEXh3d MOJ00paTh TAKS,
grobH Ora0 ¢ <O xaa Bebxb 3mavenifi s, mbo, ecan yexopie ¢ < 0, npn-
BONAMIEECH KD BULY :

Jsrme v’ e o2 é 0,

BHIONHAETCA Jijd BEbXT 3Hauemit s, To HeeOXOXUMO Oy1eTh

G G

s‘pds-{—j‘vzds =
0 0

¥ cabrosarenpno

Spds<().
0

Orciopa BELHO, YTO, €CIM UPU NOJQKEHUTEILHON WIM DABHOH HYJIO BeIu-
yuph umTerpaza ‘
G
S pds
0

XId paseMaTpuBaeMaro ypasmeHig uMbers Mbero HepaBemcrso 4 > 1, To
370 00CTOATENBCTBO HUEOTJAA He MOXeTh OHTH 00HADYEEHO Ha OCHOBAHIM
c000pakenill, KOTOPHME JO0 CHXDH HOPH MH DPYKOBOJLUIHUCE. '
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Nuba BB BULY KAKH 9TH, TAKs U MHOTie Ipyrie CIyJau, JIi KOTOPHXD
yEaBAHHEE BHIIe HpieMB MOTYTH OKA3aThCi HEJOCTATOYHHMHE, MH pascMo-
rpuMs garxbe xpyrie cnocodh phmemia mamero sonpoca. Ho mpemie, 4END
3aKOHUMTH 5Ty uacTh uscrbjiopamia, o0paTum®s  BHEMaRie Ha HBEOTODHA
00mis 3aEI0YeHid OTHOCHTEARHO BEIUYUHH A, Kb EOTOPHMB NPHBOIATH
coofpasmenid, N3JI0MEHARA BEIIE,

24. JTonyeruws, uro mscabiyemoe nufdepeniiaipuoe ypapHeHie aHO

0IL BUILOMB
2
X
7 +upx =0,

rxb u osmagaers HBEOTOPHII BEUIECTBEHHL IapaMeTph, KOTOPHE M& 0y-
JeMb [pefnodaraTh NONOEHTEIHHMB, & p HE3ABHCANYIO OTH HEro be-
IIECTBeRHY0 Hepiofuyeckyn (yHKNID s ¢ TepiofoMb .

[IpeoGpasoBrBasg 9TO ypaBHeRie M0 (opMyJIaMb, NPEJIOKEHERNMD BB
woEmb maparpaga 15-ro, W noaarad 10 UPeHHEMY

G

£B=%Spds,

0
MBL  LOLHHK oupenmmb (yHEDIO v COTIACHO YDPABHEHIH
v=pp— 8,
OTEyJa npu ycropim (47) Ha@gems
c= 8y,
pasywba moxe @ cabiryomyno (yHEIIO
G
o= [ (o6, +9 — ) o5
gy
[pu 5TOMB MH OpPHAEMB KB YPaBHEHID

o
dtﬁ Tgy=0, (76)

BB KOTOPOMB 6yJLeTT, )
g =p(@+ugy e e

OTeo)a BUIEO, UTO, €CIM £ €¢Th YHCI0 OTPUIATENbHOE, TO rboas p
10CTaTOUYHO MAJIHMB, MH BCETJZa MOEEMbB cLBIaTh g <0 zaa schxp 3Ha-
4eHia s.
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Y106H AOCTHPHYTH 5TOTO, MH TOMKHH B3ATH

g % ,
rrh M o3HAuAETE HAMGOABIIEE YUCACHHOS 3HAUEHIE dyEETNIH @, U BH-
OpaBImIH TAKUMB 00PA30MB K, MOXEMD OHTH YBEpeHH, 4TO IJad HAINEro
ypaBaenia Oyiers umbre MEBeTO HepaBeHCTBO A > 1.

Tonycrnms rTemeps, 4ro 2 > 0.

Bp aroms cayuat (yEEmia ¢ Oyxers Beerfa MOMOEATEILHON, a Ibaad
& LOCTATOYHO MAaJHMB, MH cibraems Bch smauenia srofi (GYHENIEL CKOJIB
yrojHO MareMu, BeabicrBie dero scerja MOEeMb YIOBICTBOPHTH HsBBeT-
HHMbB NpuU3HAKAMD Hepasemersa A2 < 1.

Takume 06pazoMs BH HTOMDL ciyiab, HOEKAa & He TPeBOCXOAUTH HBEO-
roparo mpexbia, Xaa Hamero ypapHemia Oyrers BMbrs MbBero mepases-
c¢rBo 4% < 1.

Herpynso HafiTm noXo0HHI mpelbI® BE 3aBHCHMOCTH OTH BeAUYHHD 2

u M.
fwd&

[Iyers wmTErpads
QUrypEPYOILii Bb BHpameHid QyHRNIN ¢, HAEOTjJa He Jbraerca orpuia-
TeILHEME, HO 00pam(aeTcd Bh HYIb Ipd HLKOTODHXD 3HAYCHIAXD §, U3b
KOTODHXB OJHO NIYCTH OyJeTh «.

OcramaBiuBagch Ha 9TOMB IDEIIOJN0OXEHIH, KOTOPHMB onpexbaserca
TOABEO TTOCTOAHHOE MPOU3BOJLHOE BB HA3BAHHOMSB HHTerparb, OyieMt umbrs

g <u(R—+ M3y,
fcpds < M|s—al;

a BB cuiry mocrbpuaro HepapecTBa, UMBA BB BHIY, 9TO (popMyia
:
T = J 2 §9% g
0

MoxeTs OHTH 3aMbHeHa cabiyoumein:
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