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HINCO OMPEACACHNOO O CXORUMOCTI Psad (r. €. upu uprsnaK
Iasamtepa «ie peficrayers). M XEde, LI APMOHAIECKOTO
pona (1.13) L—l, mpmucw 5TOT pax, KoK MM 3H4CM, DACXOANTCH.
Buteere ¢ Tem 4ul pana

(1.24)

TaKK 1, Ho 5T0T psil, KaK GYNeT MOKA3ANO B CTEAYIOMEM MyHK-
T, exoaNTes

eopema 1.6 (npusnax Koum). L Ecau dae ecex wosepos I
RO KpaiiNeil #epe WAUINAS C HOROTOPUZO HOMEDA, CAPACEdASO HepG-
sencTRO

£ —
Vr<a<!t Gmz1), (1.25)

mo psd ¥ p,  cvodurca (pacxodurcs).

IL. Eeaie cyuecrager npedes

Lim /7,
fes

(1.26)

mo psd ¥ py  cxodurcs npu L<1 u pacxodurcs npu L>1.

Teopemy 11 ofwaro wasupaior npusnaxow Kows a npegess
dopue.

Ioxasateabcrno. Jokasen ovietsio teopemm I u 1L

§ 2. Pazu ¢ REOTPHIATeASNUNT TCHZUH

1) Ilan noxasaremscrsa reopews 1 monokm pi=¢* (P’
Torna us Hepanercpa (1.25) noayian

pepe’ (pe=pr] (127

Tax KaK px 2 P conmanaomi ¢ psaos (118) ((1.19)), exomr-
=

en (pacxowTR), 10 Wepanercroo (1.27) W OCHOBAHHK Teopens:
cpasueitna 1.3 [§ pana

Y p Teopena 16 (i) mowasana
=

Iina sokasarenscrsa Teopeuss (1) Gelyer JOCI0BHO HOBTO-
pnn- cxosty nowasaremsoma  Teopewst 15 (L), sakcums B0 bee

PACCYHAENUAX TR /s Teopema 1.6 1ONHOCToI0 AOKA3RA
7
Jamcuanis x reopeme 16. 1) Kak u 8 reopene 15 (1),
B 'mapeMe 1.6 (1) uepaseuctro ‘/nn<q\ 1 HeAn3A 3AMEHETL LA

Vpy

8 Mipu L1 npnaax Ko » upencnonoh fopwe are seficray-
e, Mmm(o COCHETHCA 113 ABA NDHMEPd, YKA3AMIHE B COOTRETCTLYIO-
ey, souesnnr  pwonaxy TlananGepa.

" 1°. Hccaelyen ROUPOC 0 CXORVMOCTH PAAA

ﬁﬂ_ (198

Tlpvernw nprssar Jlanantepa 5 npexcauiofi dopue. meen

OB Pa  (VEFEY R
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] o GO
Ha octiopasnn (1.29)

YEF1

’

lim L i { ‘_‘(1+i

oo Pl Ko k
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n )2 =0-Ye=0<1

= e pux (128) cromuen
sysi sonpoc 0 CKOARMOCTH PAAG

z [ (1.30)
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Opxenpyen nponssonice «>0, Tak Kax paa (1.64) cxonntes aG-
COMIOTHO N HNEST CyMMY, PABAYIO S, To ATA BHOPAHHOTO £>0 MOKHO
yKasams nosep Ny Taxoli, 470 OY1yT CNPAREATHBH HePABEHCTBA

Netp
¥ |u.|<— {p — moGoe matypamsioe uncio) (1.67)
[

. (1.68)

Bubepey roneps nowep N crore Goamuky, 41064 a10Gas wacTivi-
uan eynma Sy’ (165) < LoMepow n, Tpeaocxoxamuy N, co-
Repwana nce nepoue Ny snchos pana. (164) 5.

et pasiocrs, cronmyio 8 nesoft sacrit (1.66)
4TO MPH n>N Aast 70 pasHoCTH cupase,

W ZoKaMe,
auBo wepanenerao (1.66).

B cason gene, yKasaniyio paseocTs MOKKO TPEACTABHTE B BALE

e
{ Suk—-s‘/‘_ (1.69)

. v,
Y u— Y+
(=1 ’

Tax KaK MOYTS CyMu ABYX BCAWINH We MPCROCXOZHT CYMME KX
wonyned, 10 w3 (1.69) nonyams

\,)T:‘“Hk]ki aYug \gur

Ms repasoncts (L68) 1t (170) osenuauo, uro aae zosasaresser-
B4 Hepapencra (1.66) A0CTATOWO A0KA3ATS, TT0 NP A >N

(1.70y

5 (L71)

Ias gokasaTenncrsa ncpaacﬂcrnz (1.71) sawernm, w10 mpn >N
epBa I ¢k, CTORINX 1 €70 JeBoK TACIT, COrCPRuT e Ny Tep-
Bikx wachon DARa (1.64). Berenerone aTors pasnoen

(1.72)

Touep No o weposeicruas (167) 1 (168) woxso wssme oaun u o7 e
B cavom Aci, MpCEIpTCASO Sankcan v
Houcpih N i 3470n noken e, NeROIEIER ol

5 Terofl poue N ouspan oo, 160 o (155) onytasecn s prza (1.04)
nocpeacrioN KexoTopo 0w ssenon,

§ 4, TIpwysakn cHOANNOCT TPONSBOLKGX PRAGD »

aspeactanaser coboil cymyy n—No wienos pana (1.64) ¢ Howepanw,
Neduit us Koropuix npeaocsodur No.

Eca BUGDATS RATypambioe p c0Mb GOABUINY, 1TGH uoNep Not
+p MPEBOCKOANA HoMEpa ncex n—Ny WIEHOB TOZLKO 7O YKa3AHRON
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]Zu»— u,,‘< Z Iyl (.73
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CXOUUTCA H JAMECT CYMMY, DaBiyX ercn RowkaaTs yrmepae.
Hie 2) o To, 4TO PIA

B0 9TOr0 YTBEPHAGNAR CHEAYET H3 YTBEPIICHNA 1), eci efo npi-
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ROCThIO AoKasaH.

§ 4. IPUSHAKH CXO\HMOCTH MPOH3BOMBHLIX

B § 2 Ml YCTAHOBAIN PAA_NPH3KAKOB CXOLUMOCTA 1% DIIOR ©
HeOTPHIATEALHEIM UICHANH. BNECH MM MaYALM BONPOC O MHSFA-
Kax CXOMMMOCTH A% PRACE ¢ wneuaMn AIOGOTO sKaxa. Mrak, mycts

(1.75)

PAA, wreNw KOTOPOTO HMeT Kakie yrouso anaxi. Tlpexte peero
3aMerHM, 4O Aan YC12HOBIRNHS aGCONIOTHON CXOXIMOCTH STOTO. DA-
a8, 7. e
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BOmpoC 06 yenoso cxommocts pasa (1.75) 19,

wonsepy ST, 470 apisvayw Maraxcepa . Koy wowto npiwenngs g ycra
MENES PACXORRKOCTY pita ¢ wiewawa AwG0To snaxa (175).

20




24 L' 1. Uncaone past

§ 2 Paust  neoTpiatensun Snerawi 25
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2° Vcciieayem BOTPAC 0 CXORAMOCTH PR
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uneao. Pra
Td Mofmo PacomaTpuuath Kak pad mpaa (1.34) npn m—2 K
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(1.41y
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1) [las okasatenserva eopewi 1 uepenunen Hepaserciso (1.42)
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1w PR -

—— =12 o) 45
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B cuyuae, conn gna Rasoro, oA (L1) mpegema nocaexona-
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B

w6, 1 0KA33KO, WTO B Kauofi TOTKE X WHCTOKOH mpa-
Mol ykagauRbic OeraTode NAGIL IMEIOT papik Hyaio Epeies Ipi
=09, CJIeAOBATCARHO, B CHIY COOTHOWICHRN ( B ka0l rouxe|
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aene, ecnt 6ot Takofi yunvepcanyiui cxomAMuicK pin ¥ P cy-
=

HICTRODAN, To BB AAR HETO TocTpOCHUBI Beme PAX Y pf, Mk
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noayuha Gh, w0

iy —Jet =1

o Vi~V

Tim 2
paiay
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Takum 06pa3om, §3 CpaBHEeHUst C PAIOM Xﬂk HeAR3s CAeNATH
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o

KOTODSIM TIOSBOAILIO G}l CACTATH 3AKAIOYCHNE O PACKOLHMOCTH 0~
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§ 3. ABCOJIIOTHO H YCIIOBHO CXOLAIMHECH PSIB
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s nepeilfew X ayuenmO pAOB, wneHs KOTOPHX ABAOTCH Beiles
eraenun wcna w0dgzo swavs.

caeneune | Byden nasweary pad

f: u, (1.49)

a6coa0rno cxodnuyunca eca cxodurca pad
IR (1.50)
=

METHN, §TO B STOM ONpCACTCNNN WEr
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LIBAETCA, TAKOe upknno'lmxetme 0OKasajoch HMATAITHAM, KGO
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Teopema Hsz c.wdu;uvcm pada (1.50) seirexaer crodu-

beoers pade 149)
Nokasareancrso. Bocmomayewen kpurepmem Koitn mra
ita (1. e, Teopewoli 1.1). Tpebyerea Rokazamh, w10 Ana 1060T0 &>
0 wafijierc nowep N Taxoil, wTo 1A% BCex HOMEDOR n, YAOBAETHO-
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Tk KU NORYT Gyl HECKOTUNAX CABFACHME He TpEBOCKOTHT
CYMME HX MOAYeH, 1
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Conocrapuss nepasencrsa (1.32) u (133), uoaywn nepasescrso
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Tipnaeaen EPIMED YeAOBLO Cxogmerocs paaa. Loraren yeaon:
Hy©© CxommMOCTs pAa

T
ek O 154y
=1 3 *
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Ecan zeneps noaoyats osep Ny pasusie N-+1, 10 npi n>No o cuay
nepascwcrna (1.12') monyumm |ua|<e, uto u TpeGopajioch JOKaIATL.
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Ortmerum, uto CTpemene K Hymo kTo wiena pita npn k-
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§ 2. PA/LBL C HEOTPHUATEJIBHBIMH HEHAMM
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.2, e }:p, cooTmeTcTBeNtO uepes S, u S, M3 mepasencrsa
(1:14) sarmouacw, wto S,<S.. Mocsemnce nepuneucrso  osnauacr,
9T OrpANINENHOCT, NOCACAOBATEAbHOCTH  WaCTHAMNY  cys (S,
Me'{ﬂ 3a coboft
Sy {8} . waoGopor, neorpariiemnocts mocezonareocra ac
Shunix. Gy (63 vaeier Heorpaimensocry  socaercaa:
TeaocTi vactuanuy ey (S B ey eamen Tty Teopesia 13
Zokasan
Samcuanun x reopeme 1) B yerosun teopenss 1.3
MOXMO TpeGoBaTh, 4ToGH Hepasenciso (1.14) Guao BumOMNCRO He
% Beex Houepos k. a AWlb HAWNHAn C AEKOTOPOTO  HOMepa f.
CaMoM nene, B chAy 3amedanus 2 m. | § 1 ot6pacupanue xoneuroro
SHeAg anenion e aiaer a cxomMOCTS pina
‘eopema 1.3 ocramercs cnpaae.nuxoﬂ €CAI B YCAOBHH 3TOR
(1.14)

Teopemm samennty

32 Tz, 1. Yncaonse paas

XOHEuHO® WHCO KAK MOAOKHTEALHHY, TaK # OTPHUATEALHNX TICHOB,

H60 ecan ﬁl-l IEHOB OHOTO 3HaKa GHI0 KOHEUHOe YHCJI , 0TGpo-

ice Hia CXOLINOST KOREIMOE tCIO e BhX 0AeiiOB,
AciioB oaloro snaka, A1R

Ko'rupur CcXoAMMOCTh OsHayada Gu zGcom an)m CXOANMOCTD.

Virax, ¢ pazow (1.61) conaasi 2pa Gecxonesisx pata c Moo«

IKHTEABHEMH wACHAMH ):p. zq.. Byaem ofosuauath mepbifi
=

o o pazos cuugoson P,
%10 ofa praa
O e s eymmy, pana (11), casorom P

i — cimeoaom Q. Jloxaxem,
&0 naasorcn pacxonmuaCH. OBoSKaTM cuno-

ey
BeeX. MOAOKHTEALHMX 4ACHOB, BXOMSILMX B Sn, CHMBOIOM Q,‘ c)w“y
MOZYACH BCEX OTPHATE/BHNX WIEHOB, BXOASUIX B Sp. ote-

§ 3. AGComTHO K YC10BHO CXOAFHECH PAAN 33

sowTeaux w TPy oTpuLTenX waenon. | Ecn uacriiad
IS pata noaocTsIO

rpynnon o OTKAOHeHHE TOM UACTHIH MMp1 OT uncaa L we npe-
BocxoaT Moy mocreAters ero wieta 107 Eonn we nacrauian cyi-

€ noaHOCTLIO rpymofi, T0 OTKAOKeE-
Hine STOR HACTINOR CY\MIS OT wHCTa L ue npesocxomur woayrs no-
caeanero unena 3 T} (50 cxo-

pyn
Socr pana KL Rocrarouno YGGARTRAR B Tou, To MOZYAW ROCAEA-
m;\ saeuon rpynn oGpasyior éecxoneuno MaNyo  NOCAEI0BaTeNh-
yeaomns

omioct nexomro pana (161): Tenpena Pumana rokasana.
3ameyanne. Al(ancm“no MOMKHO bl bl JI0Ka3aTh, UTO ecan
PR CKOITOR YodoDHO, 10 610 4AGH MO0 TIEDECTABATS TaK, WTO
YACTHUHBIX CYMM pana Gyzer
Bee s7eMenTH Kmopuu

OCTABIIMXCA UACHOD KaK paia P, TaK
o o W cxma npensoRier TIOG0E NaNEpea BaATOC THCAO.

waenn wexonworo pana (1.61),
cxopsutHilcss K Hanepea BIATOMY WHCAY

HOB Py, Py

usteni uaeion gy
prkpat P

okazatach wemsine L,

4 Pho WTO0H o0 cya Pt Py n

oo, T e toxssano, uro o6a paza P Q pacxonsren, V15 pacxo-
auMocT pRaos P Q BHTeKaer, UTO AaXe nocie ylaaemiis i06oro
KOO0 WICAD MEpDUX wIelloD ITUX PAIOR, Mit MOKGM 0ORTh 13
1a @ croab GoABINOE GHCAO

Onmpasce a 5ToT HAKT, AOKAKEM, 4TO MOKINO Tak NePECTABHTH
o o' pesymTate noayuen pai,
B cawom zese, Bubepes
13 ncxoasoro paza (L61) posino PR
ob i P o P ot i cyusta Dok pat et ph penao-
e’ L. Hobaim % BHOpAMHMN useaM POBRO CT07bKO OTPH-
—Gs, ... —Qi, STOGW oOGWaR cymma

—a—
Aot ona” rodasme posio CTon kKO nonosuTenbs  shenon
oOKa3azach 60, L. Tpo-

—9 P
ROMKaA AHATOTHUMIe PACCYACIHA Aace, M NOAYIHM Gecroricutun
DAz, B coctan xoToporo BoRAYT Bce wremst nexomworg paa (1 61).

B0, Sy—Pu—Qn 1t TAK KaK 10 YETOBNO DI (161} cromwren % T
wexotoposy wieay S, nanmas nouepa,
Hnateabis
lim (P,—Q.) (1.62) P u ). a B npe-
— nunyu.\eu yre it ZoKasANH, 470 yexonso xoAmaiion pAA e 06-
C Apyrofi CTOPOHH, TaK Kak psil (1.61) se cxomures Aanaet Jloaxeum, uto Aas ch{g;c
ana
70 P
im (P, + 0. (1.63) crse.
APt Q)= Teopewa LI (TEDgeMz Koun). Ecau Gannoiit pxﬁauadurcu
. i i abcoasotHo, 10 A Pa0, noayuennvid u3 OAHKOZO NOCPEICTEOM He-
Conocrasans (1.62) u (1.63), nozyume 1im Py = + oo, imQy KoTOpoOil nepecnzm)wm 4AeH08, TaKxe CXOIUTCA ABCOMOTHO Ui UMEeT

7y 352 cynny, aro u daniud pr
asaTeancrso. Mycrs paa

Y (1.64)
E

exomuTes abeomoro u cymma paza pasia S. Tlycrs, Razee,
)“u; (1.65)
=

paa, us pana (164 nexoTopofi mepecra-
Bonit nevon. “Tpecyasen askasarn. wtor 1) pan (L63) cxommmon m
Weer cyumy. paiyo S; ) pan (165) cxqmiren aGcomorno. Aoka-
e ciauana 1). JocTaTouno AoKa3aTh, 4T0 A7 M0GOro e>0 wai-
netest womep N Takoii, uto npi n>N

| Suis| <. (1:66)

16 Ta. 1. Hcnossie panut

§ 2. Pazu ¢ neoTpumaTeARHMAGL SaCHINH i

H prn E-‘— cxouuTcs, Teopema cpasiemitn 1.3 IOSBOET yTBEpHK-

exgimcers paccuarpmszcuoro 1L )
nm;“ H yr,mp Bompoc o cxo/lulmt’m ‘lJIH aoboro a1 cneayo:

wero pa
$1-1 1
. .
P
=
51 wacTo HAsHBAOT 0GOGUeHNHM TapMOHHueE
T D T e o Wl 24 MOGOTO HOMEpa. & CpARCANIBO
Hepapencrao

n rapwonwiecknii pia Y- pacxomwrca ¥, To TeOpeMa CpapieHis

=

3 nossoaser yrsepwaaTs pacxomnvocts psga (1.17) aam aioGoro

3. Mpuanaxu Hanawepa u Kou. K npioiasay cpapieis neno-

bMa npg

enaun — npsnaxu [la-

CXORHMOCTH PSAOB ¢ MOAOK orzen : -

amGepa n Kourr, Koropie. ocHonans Ha Cpannen paccmﬂpnsaeﬁ

MOro pATa ¢ PRoW, CocTaBACHKNM 13 orcuciTOs | TeONETpHLECK
HpOTpecCHH, a HMEHHO CO CXOMILAMCS PALO)

Y=gttt W< 118y
=
A ¢ PACKOMAUIIMCH PATOM
Rl S+l (1.19)

Teopeua 15 (npiarax anawepa) 9. I Ecau dan aces uo-
Kepoa ki no KpaiNed Mepe KAYWHGS C HOROTOPOZO KOMEPA, cnpaged-
Moo nepasencrao

)
Mt cq<t ( L] >1) s (1.20)
S o
mo pxﬂ,Ep, cxodurcs (pacxodurcs).
=1
11 E’L‘An cywectsyer npedea

21y

mo pad E p, cxodurca npu L<1 u pacxodurca npu L>1

Teopey 11 obuuo naswsaior npusnaxow Jlasawepa o ipe-
aeavioR popue B sroit Gopue OH HanGo7ee uacTo HelOB3y-

erc
_uo“zne 1heTso. Moxamen otaeaswo teopesu 1w 11
1) Ilnn aoasareacrsa eopewst 1 nonowmi py'=g* (py'=1).
[
L —_— bl MOXKEeM NepenHcaTh
Torna 241 =g, e 9< 1 ( P 1),71 » p

i
pasexcrso (1.20) b puze

.22y

Pur s (1.+.,>L;+\]
B 3 3 3
Tax kax psn ¥ pj, cosnagalouwii ¢ pasow (L.18) ((1.19)), exo-
mutcn (pacxodntcs), To Hepapenctso (1.22) Ha ocHOBAHUN TeOpeMH:

cpasHeisi 1.4 rapaiTHpyeT CXOLHMOCTS (PACKOIUMOCTS) PAAA Y o

Te"”f‘ﬁ‘«"i‘éi“.’mm seopeny 11 Eonn L<). 10 paincren nonc:

& HCIO ¢ TaKoe, ¢, 7. e. L're=1—z. Mo onpe-
Reeiio npeneaa o oc oA Frasanoro & naierc
Homep N axofl, 410 npi

(1.23)

7,
L—e<—

”

<Le=

Yncno L+e=I—e urpact poan g B Teopene 1. Pax cXomiTes

Ecan e L>1, T0 Hafietcs nOAOKUTEAVHOE WHCAO & TAKOE, HTO|
L=l+e u L—e=1. B 5o Ciyuae Ha OCHOBaHiH JCBOTO W3 Hepa-
Beicts (1.23) noayuns

Hinie M & saiiMeMcA OTHCKAHHEM Gosiee TORKHX TPHIHAKOB, TO-
smonmnx yeranasTmBATY Cronmotrs paxa (1 75) b Tex cayna-
X, KOTIG 3TOT DA i SDARCTOR ACCONOTIO X0 3

0
SPeACTARMIOETo COoll OCIOBKONR MHCTPYMERT U YeTanopet
DOpMYTHpYEMSIx BHKe NpHaHaK
TBEpKAEHRE. ﬂycro T w (02} — doe mpousaoavaree nocsc-
osareasnoctu, Sy u p — dea npouscosseix Ko-
siepa (w0, 5=0). Toada chpasedruao roxdccra

e
Y = ¥ SOtk S Seet=Sitnra (L77)
E T 5

nagpisacuoe npeobpazosanuen A
Tax Kak At 400010 o | CHPABCIIIEO PaCHCTRO timSemSsory
7o acBofi wacTit (1.77) MOX(NO npHAaTS Bt

i i
Y wi= ¥ So
[ TR

B noctenseil cymme mpasofi wacti (1.78) 3aMeHAM MIKEKC CYMMHDO-
Banns & ua A+1. B peaynerate nonyuim

wtn
L sen 0w

- vt
Y Su— 2 Son= 3 So—un)+
R-R

T,
+Suttnts St

Taxny o6pasow, Toxacctso AGean (1.77) aokasao.

How Reae, ecakit pas, xoraa npwskax JanavGepa wun Koun KoHCTaTHpYEr pacxo-
auwocTo praa wa woxyaeh Y lef, AR uaen paga (176) fue] ve crpesres

|
Ry npw Ao, 7. €. pan (175) pacromutca. B kasectme upuvepa yeranosum,

i
)

Yioenapronsen wpacrey [« Omerin, 110 smooeicrsemsn ey
. K8 Toro, 0 i e paccuaspussemoro pas ne CpeIOn - Ty WP Dy
BRTACIGH STy AHTeAOh. TIDRETI % Baceuarpeaony Doty moneak T
1o
Tanepa. Obosmavan £ saen 370r0 pata sepen ay, Gyaew mvern ol
‘ Tl
1

L 1. Pacsonmocrs pata soxasaa.

I oversa i 12
DR T et

e
UHEM paccMOTPeHe C BMBOAA OXNOTO BAXHOTO TOXIeCTBA,

e o oA e orooro i, _ 3 Pacronmocts repunccxoro, b SOOI b KO ot (1717~ . 370N, Koueu0, TPEATOIETCH, ST Bce wieH PARA (30 KpaRNCH Me
KHTEABHA KA OTPHUATEIBHMIL YJICH HCXOAHOTO Psia. oo e Pymcki Marea b R o, sotewo, npentozaracrcs, o v
craerea 20KasaTh, STO IOIYYCIIR PAR CXOMITCH K L. 3amern, KAK M ZOGSRAREM B AAHHYI FPYIIY “7EUN DOOHO RO TEX NOp, MOKA 17189,
ato s pre m rpymns o O cymua i SeECRAERS eSS WA L. )
2 3
% Ta 1t § 2. Dot < meorpraTe T e T
o L TneoRae pran § 4. TIpH3HaKi CXORHMOCTH IPONSIOTIKX PAZOD 7 20 L. 1. Haeaobue paaw

Onpenenenue L namaoamunom {0} Hasosem nocaee
dosarersnOCToIO © BHERHON UINEHCHUCH, oo
it cxoduTCS pa

¥l i w19
&

Quesnto creayiuee
Vrpepmacnuc 2. Boaxas nocaed08GTEASHOCTD © 02panuueH-
o usheREN ‘sonetcn croduedcn
B caMoM fele, B3 cXOMNMOCTH Pia 3 MOXyaed (1.79) mmexaer
cxommMoTH pAa 503 NORYICH

¥ ben—ul (1.80)
=4
O6osnamp cymmy pana (1.80) zepes S, a n-10 i
FI0M0 pAIa SEDES Sy B YUNTHAA, 11O Synsy—th,  MOAYSacH, 47O
10 0 < 111 Gy CyBLECTBYET n paBott Siorr D70 Gonanaes, 410 Mo+

g, {u) exomnten & npezeny S+
Teopena 112 (nepoai mpwoma ASwrs). Ecau psd

¥ o (1.81)

=
gBta00er oxpautewiol, nOACO0GATERNOSTI0  udcritin cywi, @
usie-

Tlpumen upuswar Kown B npeieasion dopue. Hueen

bm 1 b
Vot VE (131)

Ha ocosamen® (L81) Lim§ fy — <1 Takun

96pasos, npusiuk Kown yovmnanansacr omuocts paga (1.30)
Bosuukaer Bonpoc o TaM, Kaxo# 4y AByX mpwanaon, Nanaues
pa nan Komu, spasercs 6oaee cutbius. [lpoanainsipycs 101
Bonpoc & oTHolenH np3HaKon Tasambepa 1 Ko, B3ATHY 5 npe-
seaviof L‘bopmc Hinke Gyzer noxasano, aro na

7hmvlz

[ o (o =0 iy,

st oayauy, wo | o~ <o pi ncex 1
oM’ e, HOATTH xpu6n‘salt,1loueuno»r B durypuse cxo6-
(

KN, He NPEBOCXOIHT HCTA o . meuwsmero f2. Tanee,

focKkonbKy HOwep N (pHKCHpOBaH, M(uynn ApobiH, zdmmumnﬁ B
KBaApaTHLIe CHOGKT, HC BRGROCXOUT of2 Tt neex n>N rre
Ny = Rocratou Gomsiioe woto Tleua nox

e A o
{0} cxodutcs k ﬂpe[imy L 10 5 rowy ae npedeny cxodurce

b
Tpenesa (121) mnexaior eymeetsosaue sporean (1.26) u gaxt
Pheaserns Saik npeacaoe. Obparuoe Keeepro, B camow fefe, er-
PR prna

» A=htis . (1.82)
=

npenex (1.26) cpuserayer w pasen 1/2, 8 10 spews xax npezex
(1.21) noobme ne cymecrayer. Takuw oBpasow,  mpwsMax Kot
AvinCTCn oo Crabiav., aow TpraR Hausantepa, udo scarki
| pas, worun acictayer upisnak JasauGepa, Aelcroyer u npusax

Koun 1 pMecre ¢ ToM cywecrsyior paasl (llanpumcp, pan (1.32)),
s Kmopu). ReficTayer npuswak Komwn Yer npusnax
Nenantepa. Hecsiorpa s 570, upussar Jlarantepa va. npawrince

s, cxoOmasgoo & gm0, 10 950

i st (1.82)
=

cxodurcs.
oxasareancrso, Mo yerosuio cymecrayer uneno M>
KOe, WTO mocAefOBATENbHOCTs | waCTHANHX cys {Se) paxa (181}
yloBReTsOpAeT yetoniio |S,| <M.
DuKcapyen Tpomssossiioe e>0 i Mo Hemy Homep N Taxod, uto
1k >N u ana aoboro

1.83)
1001 < s .83
e .

Yl < (189
[t
(orech s X nymo

HOCTH {04} W cxomnmocTeIo pana (1.79)).

wamte, dew npusnak Ko,
Hraw, goxaen

Yroepxucnme Ho cymecrosunus pasnoco L npedena
(121; Seeraer cyecroonnis. pasiocn Tosy we L npedera

we
Tenna 1. Evsy notncdostresnocrs (o) croduce ¢ npede-
4y 1, 10 K Toxy ace npedeay crodurcn 1 nome@oaaimmotrh =
= (@ +a;t.. +a.) (n cpedniy apupmeruseckux wices
Kaaarennetno. Tax xak mootedowsrensiocts (v cxo.
RuTes % mpeneny I, T0 LA MOGOND ¢>0 MOKHO GHKCHPOBATH HO-
uep N saoh w10 larl]<vi2 an pcex n>N. Hemoioys stor
$aKr i yunTsRas, 4T0 MpR BeRX >N

PR EREN O
)

® Mox  weuncrenns lim <V creayer  mpororapuguiponats  spawente

0% 4 mpuwenssTL upasnao Jlanntan,

o b=V a0 cpednux  aeomerpuseckus
wuces @i, 0o, -
o Wasarenerno. Tpexge seero sameraw, a0 B cany
nenpepRuHocTn Rorapuuimiccof GyRKuni Lis L >0 lim Inay
—1InL. Ho Torza no aewse | 0 npeneae cpemiero apupmeTiIee-
Koro cymectayer npexen

nL.

e Ing +ingt ... 4 0o,
limn 58, . &, = lim -

Vis mocacisero pabeHcTBa B CHy HEMDEPHBHOCTH NOKAIATEMBKOR
YHIIAR noysHM

Jim Vag e

(B paceysnena cipanennius 1 1PN L=0, ecan cantats In b
2 2 nokasan
Hoxnaalenbcnau ynxcp)«nennﬁ Upumensis aewsty 2
K ucan a= 1, Mbi, OTRPARCL 1 CY-
ECTBOBAHEE. pAnlluw [L npeﬂeﬂa 121), YCTAHOBHM CYMNIECTBOBA-
aniioro Touy e L npexera
I uverpannig npushan. Kown-Maxaopena. Tlpwsw Ta-
AamGepa 1 Ko oKashiBaioTea KCOPHTOAHNMU 117 BEFCHCHKS DOI-
DO 0 CXOMMOCTH HeKOTOPLX GACTO BCpENBICR pron ¢ MO
OKHTILRMG UK, TAK, RATPRNCY. & oNOWL oTIX pisLa:
XOB Heabss BHSCHHTS uuupoc 0 CXORUMOCTH OBOGHIERHOTO TapMoHH-
“eckoro pasa

(1.33)

{@ 5 moGoe semecrsernos wrere).
KomGe n. 2 M yoTawowsH, 4T0 kpu o<Sl pan (1.33) pacxo-
nmcn Dn}!axo OCT2ETCH OTKPHTH3 BOTIPOC O CXOAMMOCTH STOrO Psida
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a
M TpeX BN HE TPEBOCKOANT CYNMY KX MOZYASH, MORywaeM

| 2 n.u|<[ z S.(v.—n-...)| +1
)

[CARCANE

Tak Kak T3 BCeX HOMEPOB f CMPABEAANEO HepaneHcTno |Sn
<M, 1o

nip
| u,v.]{.ﬂ
T

Conoctanass nocaex
M, 410 npK Beex n>N it 15 T0BOFO HATYPAABIOTO P

IS wal<
2

Y 1ot —hl + MOay |+ Mioa, |
\

), Teopewa 1,13 zoxa
Teopena 113 (nropuu s

Qurcs, a {0x) oil
c

ourcs.
Iloxzz.ne:n

aa
80 r\'mctn)c‘r noctonuman M>0 Takas, w0
Beey o

Teaviocs {i
nponssezer
a 10TOMy KaAad u3 nocaeAoBaTeABHOCTEN

Avanetca Gecxonennio uanol.

Hoe £0, M rafite HoMep
Goro KaTypaabHoro p

‘TaKof, 4T0 npu Bee:

ot
1S.00— S0l < &, [Si0ets—S0I< 5 Y] Ioen— ol <7
S

nepenicannoe B BH

aaccrha AGeas (1.77) H B CHAY TOO, HTO MOAYAL CyM=

<

e nepasencrao ¢ (1.83) u (1.84), noayua-

(1.85)

a 310, owauger, 1o pia (182) cxomwren (v cuny xpurepun Ko-
ak AGeas). Ecau pad (181) ua-
noca
1o pd (182) cxo-
K Kak cxonauuiica pix (181) savexo-
OrpaKTeniofi NOCACIOBATEABHOCTBIO NACTHUIHX CYMM
IS0l <M nan
OGosmaumu cywwy paza (181) wepes S, a mpeaen nocacrona-

) uepes v. TOrAa MOKHO YTBEDKAATH, UTO Kajoe 3
(Sn0n) #t (Sn¥ns1} CXORATES NPH ~»00 K HpEneAy S-0,

(Suvn—Su} n {Snonn—S0} (1.86)

1 cxomuocs paza (1.79) 1 gukcipys upoisnor:

(1.87)

Hepasencrsa (187), onenka |Sa| <M u toxaectso Agens (177),

§ 4. TIpH3NaKN CXOZNNOCTH (POHINOAINX PAAOD 39

o oot
Y wt= Y Se—0h) + [Sntsutp—S0] + [Sv—S,tntals
WS i

nosoasIOT HaM (1.85
(npn Boex n>N 1t aan a060ro Harypaabioro p). B cuay Kputepun
Kot Teopema 1.13 zoxasana.

sue | w3 teopemn 112 (npuomax [upnxe —

ocTero wactutneL cy
wjyio nocaedosareavnocts, cxodauyca K nyato, 10 pad (1.82) cxo-
Gurca

sameTHTh, UTO X nymo
ssasetes < orpammens
HUIM H3MEICIIeN, H0O JUIA liee - uacTHuKan cynMa S, pata (1.79)
PABHA Uy—Uns) H HMEET NDEXE, PABHBA Oy
UToGH ChOpMYAHPOBATL ellle OMNO CAEACTBHE k3 TeopeMb 1.12
Bbescw nonaTe paAa Jlei6uia,
Oupenencnue 2. Hasosen prd snaxouepedyouumca,
SCAL ace ¢20 WIEHN ¢ WELCTHDML HOMEPONU NOAONUTCAVNM, @ 030
ACKOL C UETHOAL HONEPUNU OTPIGTEAONY
upencaenue 3. Ina o«cped/)ou(uﬂcn pad, modyau wacnoa
KOTOPO20 06pasyIor Heao3PACTAIOUYIO CXOORUUYIOCR K KYAIO NOCAeIO-
eareanocts, nasosen ps9ox Jeucni
Wetune B ns Teopesu 112 (npuwann Jlenomusa),
Beasuis pao Medonuua cxodurin
camoM fene, Beskuii paa JleRONLA MOXKHO 3amicaTh B BHAE

Y (===t vg—t (1.88)
=

e {o) —
Hocrs (ace 0s>0). Takoll pua Apesctanner cotod sacruh crya
pusa (182) npn g ()" ! 1 (L81), ofzagaiown orpa:

Yeriion nocreRonatensiocti0 uacTX cysu . B raxow cayiae

cupasennsocts npusnaxa JeAOmLa su're Ke LOKa3aHHO-

ro npuanaka Tuphxte — AGenn (crencrins | 3 100penss 112).
A euaine, Jlerxo yGenuTecn b 1M, npoHIBONBIOTO

pana JleiGuiua

15
cywia § paza JlenGmia. (198) AnA moGoro Howepa 1
YAOBAETBOPsieT HepaseHcTRAM

Sin<S<Ssn-i

0 Hocnsaonaremocrs S, aacrwunsx cyun pa © o i
=N R g e o e (8D ’

54 Ta. ). Uncaosie paze

Hoc
ouexy (111

.

1>R (1) >e ¥

3) Teneps B popmyac (1.110) yorpemmyt wncio m K Geckoreu-
HoCTH, 0CTAD R QRRCPOSTFEANI SN X B HOKED p. To-

lim m® sm’

ckobiy lim msin-

npeqen aeeoit wacti (1.110), papiri
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ae Uesapo ¢ 1.117)

OB pAA
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i Y10, @ BCE HEUeTHHe NACTHUHBE CYMMIS Sgo1 PABHN CARMHILE,
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noayuaiolterocs npu savere urenos pana (1137 L11 u Prvana 1.10 nossoasior saxmo-
PaccmoTpiy Teneph ofuummit paa P! P ) nx wozyaws, s an (1.97). Teopein Ko u P
i i ’ o eenoMo Moo walimi cToal, Gonbiute Homepa m it n, ]'[(l—\—u (1) o (L) (1.96) B T Femarns cvonsmcccn mponspescite ootalaer nepexie:
e paa (1.137), BXofsute B ero gactuauyio cyumy ¢ HoMepoM ’ N ¥ KaK YeA0BUO CXOLNNIEECs UPOHI-

IIpn oo, soriestio, B cOUTRCTETDM ¢ NpHITLL Biltie npemozoNe-
hen Gyfem cumTath, 470 Bee ux>—l.

Teopewa 118 y EAeDRAAGT, 70 BOTPUC O CXOAANOCTH RPOHIHERE-
s (1.96) e ancmen BOTIPOCY O CROTMMOCTH PHAA

: (1 +y)- 1.97)
=

Terteph MH HOXEM JOKa3aT, ellle ORUO YTECPHEHite.
Teopema LI19. Ecau ace ue (no xpained sepe nauunaz ¢ ne-
soroposo osept) coupuiar cdun  Tor ke aas, 10 JAL cxcdso-
(1.96)

ros coduica pad

e (1.98)

Hlokasatexscrao, Mockoassy yoropwe limuy=0 ssaserca
HOBXOMHIGN 1 AT CXOAHMOCTA psiia (1.98), M ATA CKOAUMOCTA
ponsseserna (1.96), HOKKO CuHTATH 3TO yc.wm\e BUNOJHEHIBIN KAK

n npn 0~
onsmn # 3 Qop-

. Ho u3 y
yan 20
i In(t49) ~y+o(s)
[H—

(1.99)

(1.100)

tim —
lim ey
Mocoasky o yciowito Teopewss sce arexu paion (197)
(L8, wauan ¢ rexcropors soueDe, CoXpauRIOT  OIK # TOT e
ax, ‘yonows (199) u (1.100) B cniy cieicraun. ni3 Teopetl
Cpaspetma 13 mojpormor yrnepiaath, o pas (1.98)
TOrja 1 TOABKO TOPAQ,;- KOPAA CXOAWICA PuA (1.97).
ha.

opesa A0Ka-

Tax e, Kok u Aan piton, aan GecKoMTILX TPOISREICHLE 350
. MO ec-

aaTca yoRATHN 26EOAOTHOH W YCAO

Koneuroe mpanasererie (1.96) alsmten 3Gcon 0 THO X onn
N # TOBKO B TOM Ciyuac, KOFAA CKONHTCH 26CONIOTHO

™ Gy 6§10 6% L

pefienie 3aseloMO HM e 06i1a

Y 0 Seawonoumos npoussedensie (196) cxodurca ad-
coatoTHo 10200 u toAsko Tozda, Ko20a cx0JuTCR  ADCOAIOTHO pad
(198

Titn noxasaTenscTéa STOR TCOPEMH OCTATONHO IOKA3aTh, WTO

pan ¥ Il CXOMNTCH TorAd W TONSKO TOTAB, KOIA@ CXOMTCA PIL
5

310 HOCIEANCE JETKO BHTCKAT §3 CYWCCTBOBA-

Z |l (L +u)l-
o ipesenon (199)  (1.100). Jderanu paccysacuuli nperocTasitii-
e

pn 1%, M pACKOMOCTiI TApMORITIECKOro  piiia B N3
reopéstt 110 BTekaer pacsoxuNocTS cheyiomi Seckoreat: mpo-

Jerxo nouwn wro repsnc 43 YKA3AINX MPONBBCACHNR PACKOLNTCHT|
K +oo, a K HYJO.
' M o e teopents 119 n w9 cxomuMoCTA pita (13 o
a>1 BHTeK#er >
napexeNnit:

=) (-%)

N[t =0

', PacemoTpun Geckonesroe TpoRSBEIEHTE

=) (=

(=)

T 2, yuamIONanLIue MowieA0RTebIONTH K pATH

GECKOHUHOIO uneia WICHOB YKA3AKHOR BYHKIHOHAIkHOA NoCAEOBA-
TEALHOCTI Gyl WHSATS §YBKIRONA IBRHM DA AON
DM STOM OTHeAbHHE hyHKMUH a(X) Mbl ByACM HASHBATL 1 Je-
WX PACCATIUBSEHOTO Daka: 3 WHOKEATRO L. W1 Kovopon e
aeacus 5mn BV, Oyiew RasmATL 00AacThI OnpeAed e
g 31oro pr
Kax

c.‘ de UHCIOROTO p)luA cyMMy HePBEIX R UTEHO dyiK-
wwonanbioro puna (3.1). oyne AR wacTULHOR cY M-
woli storo pasa.

OTMCTINM, HTO HoyGelHe BYNKUFONATHINX PALOR COBEDUIEHHO SKBH-
DATEHTIO HSYTCHO  GYURIORATORNX | IOCICIOBATONKOCTER, HOO
K& AOM! E 2.1)

y
YUKUHOHATb AL [I0CA€I0BATETRHOCTL,

S:(%), Sp(8), oy Safa), .. 22)
Sro SACTIIR SNt i naoBopoT, KXl yRKIHONATMIH gocae-

PAL (21) ¢ unekarn i (X) =Si(5)s Ga(6) =Sa(¥) ~Sus (x) PH
st {x) =St i < (%) Tp

m 1°. Paccmotps  nocmezopatenniocts ynKuai
{f()}, ¥amzan m3 KoTOpWX oOnpeencHa hu cermente O<A<I W
HMECT BUR

2.
l [ &3

Ha pic. 2.1 npuscenis rpadmen gyusunds fi (), fo(¥) # a(x). OG-
d (2:3)

C<E< L

Aaeroo

=) (@ hz)
’ ’
N S
7 7 AL ]
2 0
Pac. 2t
usmeren cerwent [0, 1. 3aweru, 1o xumnan Gynkuna fa(x) ie-
e i soruenre 0. 1].
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2°. Paccuotpus (ynuHonassl pAx

e

Lbal L 2

ofaactsio_oupelesents wotoporo sbTserca” avcxocts Ermf{—os <
<y

e paanomesme 10 hopuye Maxnopena Gyawi

R

- R ()
(. 1. 2 § 9 6 5. 1), Mu MpEAen K BEBOAY, wro {n-+1)-7 gac-
ThuRaA cysMa
G
i

Sasilx 9 =1

zry PERN’0

Bl

pAaa (2.4) oTauuzercs OT GYHKWHM e*+¢ Ha Beawumuy Ray(£+9),
re Ryc(t) —octatounsii wien 5 dopuyse Makiopera as e
yitkuso-
WAILHOO PALR) © TOUKE M Wa MEOecToe,  [Tpesnoaoxin, uTo
c i . {GyHs-
LHOHAILHOTO PANA) HBAHETCH MUOKECTBO (8} MpocTpattsa £ Dnk-
CHpYeM IDOSBOMLHYIO TOUKY Xa= (%1, Fs, ..., Xx) MEOXCCTSA {2} 1

(fyis-
LLHOHALHOTO PANA) B STOH TOuKe xo. [IpH ITOM NOLyINM wHCIORYIO
TOCIER0BATEABHOCT (WHEAOROR DAL

Ecau yk‘aznﬂu;\;{ GHCAORLL  LOCAEAOBATCEHONTh (MRCOBOH D)
exoantes, PAT, UTO UTIOROSNA | IOGICIGBATEAOCTE
(d)ynKLmoHnnwun PHR) CXOANTCA B T

MHORECTIO BCCX TOREK X, B KOTOHX cxonmcn RanHan byhkumo-
satbuan b
nﬁnac'n.n CXONHMOCTR 5700 LOCIEAOBATORBROCTH (PAH).

B KOHKPETHHX CHTYAUMSIY OGACTH CXOUINOCTH MOKET COBUAAATH
© 06aCTbI0 ONpefencHus, HBIATHCS MOMHOKECTBOM OBJACTH onpe-
Reacii wR BOOGILE GWTh MYCTHM MHOKECTHOM. COOTBRICTRYMULKe
HpANEpI: Mpubesent A
- o By {fa0)}

CeT R KANECTE 062CTH CXOMOCTH HEKOTOPOE  MHOIKECTRD ).
Cosokynocts Tpeaeace, BATX Lux ycex 10%ex x mohectsa (1,
[OPOXKNAET MHOKECTBO BCeX Suatenmil BOOTHE OMpeNeIenuol (yHR-
unn f(x), Onpenemnuoh Hia MHONecTBe {x). DTy byukumo RazmRaOT
([p(;‘;l)&-ﬂ bHORA YHEULHEeHR DYHKIHOHANBHON N0CIEN0BATEABHOCTH

ARaioTHeHo, comu pynKimonaTLERl psia (2.1) meeer B xavectae
OBACTH CXOMUMOCTH HCKOTOPUE MHOKRCTSO (X}, TO Ha 5TOM NHOMeCT-

62 Ta L. Yncnonue paas
npx 0.0  sevan nacey (1.108) crpoumren x exuna-
ue, 1o norenaen F(2) MOKHO IPRACTABHTS B BHI

Ko, WT0 xR noex k, yuacTsyiowns B oTo dopyae,

e r-{1=3) (1~ £)- -5

OcTaeTcs ONPERETNTS KOPIH 1, G, Gy, JAKCIA, ¥T0 5T KOPUR
GooTBeTCIBYIOT BYAAM hYHKIAR Sifi MO, NoTY¥MN

aymsint 2, L, gy =sin? 2
m m

Taxum oGpasow, dopmyaa (1.107) yeranosaewa.
2) Tosowus 5 gopmyre (1.107) 8=— n cauran, wro 0<

<} <zm, npraazn 3ot Gopmyae BHA

.
we 01w -
x 3 (1109
msio=— el sin? ——
- "

ukcnpyem xoGoe  (oTAKMNOE OT Hy1M) SUAYERHE i BOSHMEM
82 wieaa p K,

HepaexcTBaM 2‘—;‘<p<n: L Toraa opuyay (1.109)

MONHO SANKCATH B BI/E

N
s
= —2 R (),

(1.110)
z 119
sint 22
rae
sint -
—— 1
! NEN -1
2l cpcn=
-
= m; o apryMesTit Beex Ciuycos, ctoamex © gopwyae
«
(L111), npnnannexar uareppay (——; T+ Kpowe Toro, me-

: ke
Ix <=~

M, cIenoBaTenBHO,

§ 6. Perwoneie 3

Tin aofiore B o 1 inepsans 0<p<1/2 capabexEs: nepaaeﬂcﬂu
15 1—f>e-1, nostoMy JUIA BCEX HOMEPOB k, NPEBOCKOLTILKX P,

i

(1.12)

Housero (1.112), nax
1, p+2, ..., n, TOIYYEM CAGAYIOWYIO OUEHKY XIx Rp(x):

1> Ry () >e (1.113)

Tax xax apryment <% newur B nepsoil werneptH  Aax Mo~

Goro B 13 nepoof wetsepri 13> ";“ 2"

L '

== T

Tatm o6pazon,

S

45
&

= Mpasoe ws sTix K!%uznc’m sneventapto pureRaer w3 Gopuyan Maxno-

¥ <1—2p128<1—B, 7k max 2PP<P.
inp
) r pepaBeHcTBA BUTERAT 3 TOTO, ¥TO OTHOLIENHE npi wowese-
sinp

i B 0w 0 20 /2 yOusaer o7 | 20 2/, Gaxe yGUBAME pyucumn g @ 200

—igh)<0 scony ma|

sinp \
osepens mrenaer w100, o (55
mirepaase 0<P<H/2. .




B I ——

dymris S(x). dynkuiieit
JI0GCHOBATCABROCTH UACTITILEY CYMM 3TOTO DANA i HISHBACHAR CTO
ey MmO

T T T p————
e spmeps 1 ueer # wtserne oBracnn cxomuo
vient <<l B camon Reie, [l HOMEOB 1, 7. €.
2 Totke 0, tocezosmenhocts, (23) o « camimte. Eco
e Qurcuposas 1ioGoe cersenta 0<x<1, 10 Bee Gyni-
i Fo(3), RawHan ¢ REKOTOPOG NoWeha (3aBMOmBCo, KoREHHG, OF
3, Gyt o10h roure pasis o, Otciona caeaycr, 419 3 o-
Goit Touke x o<rsl (23) cxo-
AHTCR K RO,
Tax, NOCTEROBATEIRWOCTS (23) CROMWICH Ha mCeM  cervente
<1 k npeseanioll dynKuIG f(x) neIoweli i

cen

{1 wpn x=0,
FO=10 mpn 0«

Tpaguk stolt dymsunn usoGpamen ua puc. 2.2 Cpasy e OTNETHM,
AT STa  QYNKIMA e 88A%eTCH HenpepuisHon wa cewente [0, 1]

(oHa meeT paspus b T0uKe & a5a).
Voenunea Teneph B 10M, 10 pax
11z), (24) 43 DACCHOTPRHAOTO B MpRILLT

eM uyixTe UpHHepa 2 rMeeT R Ka-
7 YeCTBE OGU4CTH CXOAUMOCTH BCIO E«C-
Koleunylo ioekoets  £i={ oo

oo, —oo<y<oo)
B cawox siere, n 1. 2 § 9 ra. 6
w1 rokasand, w16 ocTaomat en
Rt (1) B dopatyse Manopera aan
DYHKIHR €% crpemutes K nymo
Iiess On1 noBbeo SoueCTacnoZD .
Sro n oamander, w10 (14 1)-n vac-
THURAA cyMMa S, ,(x. y) prra (24)
onmasvcn o1 ¢ ] BCJAHIHRY
1 (s+y), crpemamyiocs X Hyaio
AP -0 B xaAOA TOVKe (4, ¥ ) naoekoery £

Puc. 22

S 1. Tlowrin CxORmFOCH 7 TowG 1 GABTGNERRON CRORMIOCTH W0 RRORCCTaE

{x}, eciu dan a060z0 &>0 naiiderca womep N(e) | 1axod, w10
Voo momepos 1, yJosACTEOpSIOUNE yCaoai0 n=N (e), u Oxx acex
Touer & MHONECTER (X} CPASEOALSO HEPABENLTEO

|Fa () —F (x) j <. (2.6)

amcuanme 1. B 970w ONpeAiSRIE BCCLMA CYIECTRCIO 10,
40 Hosep N SABRCHT TOTLKO OT € H He ABHCHT OT TOMCK X, 1.
VIBepHRaeTes, 0 ANS A1000F0 ¢3>0 HaliLETCn yueepcansHAll HoMED
K (o), manaman ¢ koroporo wepaercreo (26) enpaenao - cp oy
L% BCEX TOURK X MEOXCCTRA
Zamesanke 2 OrMernw, wro pasuoMephus Ha mpomecrse {x}
cxouocrs YHKUHOHAIBHOR MOCAETOBATEAMION D) x dysk-
o F) SKpipAGN T GeCONEMION MATOCTH WICAOROR MOCIETOBA-
TenoRoctn {orh KARANT SEH e KOT0POK MEACTABITET COBOK TOTHYIO
sepgmon rpas Gy |15 ()] s o ne (1),
danesauue i Hs orperescnns 1 HeToCpe/CTRENO BHTRKAET,
uTo Geal TOCIENOBATEABHOCTD {f(x)) pabioMepHo cxonutes & [(x)
i ncen woweetoe {a], o {(5)] pastiowepno cxoires x (<) n
a qoGow ToxunOXECTIE wioKCerns
et Tpumep. HoKasIRAIOM I, HTO 5 CORANOGTI GyKLIHO-
HATLIOR HOCHENORTABROCTI a () Ha Myoiectne 1) He BUTEKAET,
BOOGILE 1OBOD, pauNOMepHan CXOTUMOCTD {fa(¥)} Ha sTOM Mito-
Hectse.
Obparimen & nocietopaTeasHocTH (2.3) Ha pmwepa 1° paccwor-
pearoro & 1. 1. 2 61410 10X833KO, 4TO STA IOCAEAOBITENLHOCTS
CxomuTes Ka beew cersicute [0, 1] k npetensrofi dyukius

1 npu x
0npt 05 <1

f=|

ke cxodures

Iokaxcen, uto o7a

Pacexorpus nosienossrcatoen Tosex o= 1/(21) (=1, 2 ),
NPHIALAEKRILLY CeTHeRTY Ranaofi s STHX ToveK (1. ¢ 117
K&X70r0 HoMepa 1) cnpasemmsb! coomRomeKH

8 T2, 2. OyNKIFONIAMNKE 10CTEAOBATEAMNOCTH  PAA

B Tepuimax gyNKIMONTIX TOCIEAORATEAbIOCTER Teopema 2.7

an,

27°. Ecau  gynxyuonasvwas  nocsedosaresvmocts
a0 cmz?nru pasnoxepto o wnoxectse () pedeionoi
Pynkuuu [(x) u 6ce snementsr 5704  nocaedosarerbMoCTu M
npedex o TouKe X, To u npedeavnas Pywxyun f(x) usmeer npedes o
Touxe x, npuen

Him 7 () = tim (i f, () = lim (im (3,

T. e. cumeoa lim npedesa nocaedosareavnoctu u cumeoa lim

pedea ynxu uoXHO nepectaasnty Mecram (uau, Kax eosopar,

K npedeay npu x--X moXuO nepexodurs no4aeKno).
Caenctene 1 TeopeMun 27. Ecau 8 yciosusx reope-

Mot 2.7 GonoanuTessko motpe6osars, oSt Touka X mpunadtexca-
Aa snoxcectoy {x) u uroGnt ece 4ackst iy (x) PyHRYUONQAbHOZO pAdE

(231) Geau nenpepuianes & Touxe X, 10 u cymma S(x) atozo pada
Gyder nenpepuiona e Toure .

MOM siese, B 370M cAyuae by= iy (x) M pasenctso (2.32) npi-

B ca
nHMaeT BiA

Tim S (¥

¥ w =5,
)

a 570 u o3uauaer ucnpepummm, cymuu S(x) B T
excToue 2 W3 TeopeNs 27. Ecau oce -umu ynx-
pada nenpe-
Poianst WG nAOTHON 6 cele MMoxecTae ()9 u ecau sToT ¢y Kyuo-
Habnoid pad (s7a ¢y~x«uo~aab~nn nocacdoaareaouocrs) crodurca
pasnomepho na unoxecrse (x), 1o
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JHOOEPEHUMPOBAHNE ®YHKILHONAILHEX
NOCAEAOBATEALHOCTER W PSLOB

1. Mouacknoe Witerpuponanwe. JIOKaXeN CIEAYIONLYI0 OCHOBRYIO

P 28. Ecu ynkyuonasonas  nocaedooaressnocts
() bxodurcs » npedeasnod Gynuus | (x ), pasko
Aarmre [a, ecau Kawoan Pynkyus f(x) u
re {a, b], 10 u npedeavnan ynryus [(x) unrecpugena Ha 310N
Seomente, npusex GRGIaANYIO MOCAEIOBETEADHOCTO MOXHO UNTEEPU-
posaty Ha ceemente (a, b] nOYAEKNKO, T. €. npede:

i

\ Falx)ydx

s
cywecrayer u pasew ( f(x)dx.

asareavcTno. Cuavata RoKaKe, To npedeasnas pyk-
a,
wun [0 unrecpipyena wa ceewenre (0, b] I,
npe'&e:!ml«)l\ @ym( u f(x) nafgerca xots GW oaHO pasGuenne cer-
Mewa {a, b], 471 neptiel cywun $ i WOKIER CyMIL S KOTOpOTO
cnpgsezaino uepancicTio $-"s<e (ow. 1§ 1).
1A% 3TOr0 AOCTATOUHO AOKA3AT, HTO A5t Spascrpossitiaro pauu
POMOBOAMIOND €0 NARACTCH TAKOR HOMED 7, 4T0 A5 41060TO
Dhsnent cemvenra [a, b] nepxuAR cymwa S m weKiEs cywa s
<Gynkunn f(x) u vepxiss cy\ma S, W HHKHAR CYMMa S, (YHKUHH
Ja(x) conzani HepabecTa

(2.37)

(B cavow nene, ccan anw siodoro pusGuenis Gyzcr foksaata crps,
BEATBOCT, /N7 HEKOTOPOTO HOMepa n_Hepapeiictsa (23

s cespnpyeuocr . fa, 5]y 1n(2) paaﬁuclme MO)KHO
BWOpaTh TaK, 4TO GyAeT CMPaBEATHBO l!epaaenc‘mn 8=, < —

7 T, 2, OyiKERONEAbHAE NOCIIOBITENSOCTS U PAAN

pep yeaoaio
N Mool Ty % MVORETRE (y hepehien B HEpi
Bekere (2.7) ¥ npefeny npa Hcnonusya Teopeny 3.13 n. 4
§ 1 ra 3 4 1, M6 NOTywRM, 470 ATA  NPOUIBOTBHOPO HOMEpA
yROBACTBOpAIOLEro YC0BII0 A== (€), I TPOHROABROf TOUKH X MiO-
3Kectha {x) CHPABELTHRO HEPaBEUCTIO

[Fi)—Tn(x} | Ee<26

310 KOKAIWBAET, 9TO NOCIAENOBATEARHOCTL {fa(X)} cXoAmrCR
X mpeaexsiiofi Gymkiuy f(x) paposiepo na wnoxectse {¥). Hocra-
TOUROCTS ZOKAANE.
axmsiue kphTepns Kol ue cHimaer Bonpoca 0 yCTamOBRCIHH
yaobuux ,lll MPHALAKOR
nLuocTel # PEAGE, K KO-

TOpOMY bt B aenomon,

§ 2. IOCTATOUHBIE NPHIHAKH PABHOMEPHOR
CXOIIAMOCTH ®YHKIUOHKATIBHBIX
NOCGNENOBATENLHOCTER W PALOB

18 1 i yOouuaen 0 Tox, w0 weyieine d

sarexpcTno. dukcupyes mponsoakoe #>0. Tax xak
uncnono pAA (2.13) CXOANTCR, TO B CiL1y KpATEPHT KoM cxoamoc-
TH ueI0B0r0 paa (on. Teopexty 11 w3 rar 1) madineten N (e) rakoe,
uto

iy
G<n (@.15)
=
S BCEX 1IOMEPON 11, YNOLASTBOPRIOLLUX YCAORHID m3=N (s), M Heex
RaTypu.IbHNX .
Ua nepasescts (2.14) n (2.15) u na T0ro, WT0 MOLYAL CYMIMK P
caraeMbiX He NPEBOCXOAHT CYMuY MX MOAYIeR, noayuaes

- i
‘ Y ul< Y lul<s ¥ oa<e
P=h et 5
(A1A BCEX NOMEPOB 4, YAOBTETBOPTIOUINX YCTORMIO 32!
HATYpaALHLIX p M BCEX TONEK X MROKeCTSa {1)).
cnay kputepun KOUM paBnoMepNofi  CXOAMMOCTH (cM. Teope-
My 2.2) pan (212) cXomuics parHOMEDKO Ma MUGKECTIE m Teopea
zoxasana.
Sasesauue L rlpnax Pelepurpaccs wpao sower Gurs

€), neex

pan
LA C ok Towe Spers KaAMKMH TpHSHAK PaBKOMEpHOH cxONUMOC
swmazimiite dmpmynupuuxu ARy B TepMiHax

2 TPYTYI0 — B TCpRUUAX (YRKIOHAALULX

b YCTARABAMBACMNE MPAIRAKN ANGO B TEPMIHIX HOCAENO-

o 1 Tepuiax psos (u WHOTA OYAGH npusOLTS

e sKEHBaJIeHTuHe opMyAHPOB!
»

V228 (apusuan Bedepurpacca). Eeau gunsuonaro-

Heul p

2‘: 44 (x) (2.12)
£

onpaderen na wioxectse (1) npoctpancrsa E* i ecai cyecroger
crodsuuiics wucaosvit pad

Yo @19

Taxod, 4To 0an scex Touek x mnowecTea {¥) u Oas acex nomepos k
cnpasedauao nepasencrao

a0 crodurca
W Oasnon wHoesTob, soat €20 HOXHS  Haropupoedrs. K srom
uogeecrae coOmLNCH ULEIOuu P00
smeuaune o Monsax Beiepuipacca asasores soctaos-
i

Bunkguonarunoss prda. S casion Aenes GimROLIIT pAA

2 (ot ak
0
=1

Grourcn peononepo wa cosmonre Ot X ey ln(1-1). mo-
cxuﬂhky (M. 1.2 § 9 ra. 6 4. 1) pusnocts mexay In(l+x) u n-fi ua-

SR CHATOR Toro PANA, pUN OCTITOTION WIEY Revt(2) 5
dopuyne Makaopena nan Qyniunn In(1-+-x), Ana Beex x ua corven-
Ta 0<Cx<C1 y/I0BAeTBOPSIET HepaBeHCTBY

[Ru (R} <1 (5 1)

ORHaxo drs_dannozo (GYAKYUONLIBKOZO PADA He CYUEUToyeT Ha
ceznente O<x<{1 MAWOPUPYIOLILED €20 CXOORUE0CH HULADBOZO D=
96, TaK KaK LT KaMAOLO HOMCPA &

l {~1)hn

seibn

Mrag, psa (24) cxomurcs Ha beeft miockocTn £ . Fa(a) s Fl)=0- e " o achua Yrasaunozo ps npe- cuay (237) caenyer S— 4T W 3aBepmaeT ;m-
ponps el (B4) o oo £ ero e e Gy LGRS ACOeRarers) e ka3Z?Z‘;Eﬂiﬁo’mmry.,..‘pﬁm!m .3)3 3, 0] cpyukuuu 1) P.xclcm;p
3. ho¢ ; . . i TPORIBOABHOE Pa3GHEHE \m) cermenta [a,
Oy moNeptiLa CXOLOCT) A ato Takuy 06pason, At awGore nomepa n7 5 IOKA3ATEALCTBA [IOCTATONHO MPHMEHITS NpeAMAylee Ciel- Lo tegentd ey Mgﬁzmﬁ o o “cer

|Falra) —F(xa) | = V2125 CTBHE K KaxzOfi TOuKe X MHOKeECTBA (x). Meite [xa WKW [ (x), 8 cisooM () oneoae. na
L@, fa), oy ), o 25) Tom e dachiON SerenTe MpeieTbiion yaKu f (<)
CACJOBATENLHO, TP £<C|2/2 HEPABCHCTRO (26) HE MOMET  BLINOI-

cxomumes Ha womectae (x} mpoctpancsa EM K nmpememsuof dyux- HATHCA CDasy JA% BeeX Touex x cormcnra [0, 1] HI npi OINOM HO- 2 Hanowunw, w10 wioxecno () xaaumsercn waoTwun  coge, ccam ) Hanown e Tma 310 Gy

i f(x). cpe . 510 i ouliasact OTcyTCIBHE puBIOEpHO Ha cerwente [0, 1] xaxaa ABIRETCS DPEACALHOR TOTKOR STOTO MHOXECTOR wseren p ey ‘TowoR BEpRAER n Touon MmxEh TP ¥

cacaenne 1. Byden c0sopute, w10 A yxasauON ceruENTe
(25) cxodurca x dynsyuu f(x) pasHosepro na nrosecToe

b = § 4 [louneuoe mierpuposaune u Aosaentoe o1
§ 2. ZlocraTownee npuanari pasuoMepol cxomuOCTH 7 (v), pynxyueil

“ fal) dx—fi(x) ax) ,.‘f Ve —F ) dx

,
<Slfn(X)~I(¥)|ﬁx<;(b i

JLoKa32TCALCTDO TEOPEME! 2.8 TIOIKOCTLIO 3aREPIIEHO. &
TiphBenen Gopmyaupouky TeopeMis 2.8 b TepuHAax  (yiIKIKo-
LiILEX it

Teopena

8%, Ecau dynyuonansnoid pad

5 )
3

i

cxodurcs . coaedl cyse S(z) pasmouepno ua ceewenro o, b)
et aseanul waen 31020 a0 i (x) npederaaner coboll Gy
unTezpupyenyio na ceexente (8, b, 10 u cym
g coemente [a, b], nputex yrasarodl RO MODKO UNIEEPUPO:
Ha ceasente [a, bl MOXAEHRO, T. & MOKNG yraepIdaTs, 4TO UiC-
a06od psd

- b
¥ [uwde
S

5
{S(xdx.
3ameuannc, B cielyowel rmape GYACT yKasiu aKamor Teo-
peuu 28 (. reopeuy 59) atn cayaam oz Gywaosin
B HeKOTOpOH 06~

aCT mMepIIOro emNOBs TPOCTPANCTDA £ (Mpi MSD).
2, Hounchhoc autdepenunponanme. B naabrelics noa croBaMu
<(yRKIIA [(x) MMeeT NPOWIBOHYI A cervenTe [a, b]> Mul Gyacw
noapazymeath, 4T0 Pyukuus [{x) MeeT OGHuBYI

crodurca u uneer csoell cynoll

nnc,;eaosme.mouu [0
o c Joxanen onntars, o nocacdoaaren-

oems (1 () C%ODUTCR pasHONEPHO Ha cencure [a, 0. s

moeTH 'm:‘voeuh (56}

corverte. [, b] xommmontn {1, (1)) enensat, w10 s A1060L0 £0

Hatizeren womep N (z) Taof, 10

ot () = Fa (50} < =, Vo ) —Fal)] < Tiu) (2.45),

aa poex >N (€), BeeX HATYDAIBHX p ¥ ATH BCEX X 3 CeTMenTa
a, b’

Tyers x—n ongvotas s cerverns (a, b]. Tarx xax
A% Gyusnun [fuep(f) —fa (1] MPK 1106mx GRECHPOBAUIAX HOMe-
P T o S OrpANIEIHOM TOUKANE X H o
Bee yenomi Teopewt Jlarparika, To MMy X R Xy Hafieres TOYKa
& Takas, uto

oo )= ()= Vo ()= (5o)] = it (B)— 7 (B (v —0,).
STOrO PABEHCTB W WA TOTO, NTO MOIY.Th CYMMH ABYX REIMHI
He IDEDOCXOANT cymMy kX MOLyiell, Homytiw, yiurunas (243) u
siepasencTao |x —a, uto
Hntp () = () | <&

(o 106010 1. [a, 0], an awoGoro m>N (2) 1 awoforo warypare-
sor

T o npp———
{f (")} cxomuTes pavioMCpHO a cerwente [a, 5] K 1eK0TOpOR npe-
ReaBI0H Gywkmsn f(x).

eTen nokazah, o npedebRan dyfus B w1060l

GHRCHpOwAIIOR TOURE ¥ Cermenta [a, b} mueor mpomsmoaRyio (B
IPUUIX TOTHEX OZUOCTONUIIIO RYOISIONIYI) i 918 MDA
van_spaserca yngume (i ()

npoNSSOnNYI0 5 aioTolk sryTpeNeR T01Ke Cerwenta [0, B, npsuyio
nponssogayo ' (a--0) B TouKe a K Iesyw npowssOLYI f (b —0) B
e b
opena 29, Ecau kawdan gyuxqua [.(x) umcer npousaod-
wgto, e cockonts [a, Bl nptuies nac/mﬁname/muonu npoussodno
CRODUTCE PABHOMEPHO Ha CeeHens oI, cana nocaedosaress
v } ext Guo

Gasarenuioc o Suppepengiposars a cospente. (o, 8] na-

'm'Kv x cervenra [a, b] 1 N0 red
830 TaKoe, UTODM 6-OKPRCTHOCTS TONKI % LCAHKOM. COTEPHAIACH B
[a, b] (B cayuae, ecan x SBAACTCA TPaBHUiOH ’lo\u«ou cerenta (g,
5] N0 S-0KPECTIOCTHO TOTKR x GYAEM uOApa3yMeBaTL MPABYIO TO-
IYORPECTHOCTS 14, G 8) To%y @ % #6570 HOTYORDecTONTE (5 )
5] Touks b).
Oosmatin chusonow {Ax) wowecTo beex wcen Ax, yaonie:

Toopmoutnx yetoomo 0< [Ax| <6 mpu a<r-cb, yeaoumio 0<Ar<
opu Cromiey — B AX<D. Mo A 8 ROAO a0 Toene:
RosaTeamioTs BymaE apryweits Ax

B xatectse npuvepa npuverens npisuaxa Jus HIYIHM BONPOC
XapaKTepe CXOTHNOCTH NOCTEAOBATENLHOCTH

{(*+92))

Kkpyre ¥2+4?<1/4 paxuyca 1/2 ¢ newpow B Touke (0, 0). Cxomu-
bocTs spasetca pabioMepiol B STOM Kpyre, TaK KaK PACCMATpHBae-
bas noCAENOBATEABNOCTS CXOATC B KaAOK TOGKE STOTO Kpyra K
hpereasnoni Gynkuau f(x, y) =0, ne BospacTaer B KaAOK Touke
PYra 1 COCTONT K3 GyHKLMF, HENPEPHIBHBIX B He.

UroGH chopMYIHPOBATH ellie 718a MpH3RAKA PABHOMEPHON CXOMi-
MOCTH (yHKUHORATbHLX PSAOD, DBCXEM HEKOTOpHE KOBHE HOHATHA.

npercacuc

epr anu a nnoxcectse (x), ecau cy-
ecrs Jn Taros ocubcroonnoe w0 Mo, 410 OkB S06r HOMEPOS
x Touex x mnoscecraa {x} myaaea/maa epasencreo

[IAGIE

Onpexeacune 2 DYARyuowatbnas — nocaedosaresshocTs

v, (x)) nasweaercs nociedosateatwoctbio, 064adarwiued
ROXecTEe {x) PAGHOMEDHO O0ZDAHULEHABN UIMeE-
enuen, ecau PynKyUORGALHOE PRO

i loas1 () —u ()] (2.19)
=

<ogurcs pasnouepuo ua wnoxecrse (x).

Omuerin_cpaay s nocaedosareakocts, o6aadas-
luas na smowecroe 05 pnammep/«o 02PaHUNCHNbIN USNEHENIIEM, CXO-
urm pasnosepko un /4 m crae {5} & mexoropoll npedeivrod
[oymsui. B cauou nose, o PavHoMEpHoR ma MHoMOCTDE (s} cXOME-
ocri pana (2.19) w5 Kpﬁ'm]'mﬁ Koum petexaer pasuoepuast Ha
hioectse cxommmocTs pan

¥ o =@, @.19)
&

-5 nacTAuKAs CyMMa S, (x) KOTOPOro uweer BHX Sn(x)
o
M5 Toeaenwero paseicraaBuTeKaeT pabMoMepuAR CTomMOCTY
(0n ()} X ysrunn v(x), pavioi
(x) +01(x), rze S(x) — cymma paxa (2.19)
b M MOKEM c(ODMYAHPOBATL B IOKE3ATH CeAyIMHE ABA
Ppusiaxa.

n (X) —

Jus () | < @219 “ :
a ucnon S e waenno, 1. e stody ka cecmente [a, b] npedevuas pynkgun - :
70 pynryuONaAsHI pai (2.12) cXOOUTCR PASHOMEPHO HQ MHUKECTEE ol pin X - pacxomues, B rpAKNNKHX TOWKAX 4, B] MCCTON B DHEY OANOCIODOKHAA DPOKIBONHAL.
3
a L e LT § 2. Jlocrarotitie mpsnaks panioMepuol exoxnoctt o o T, 2. GYNKUKORSABUNE NOCAEA0BATEABHOCTH 1 DA § 4. Towrenioe murerpuposame # nowsennoe Auddepenunposaie 9

pema 25 (nepswii mpusnak AGeas). Ecau -
et pad (2.1)
¥ u®

oBaadaer pasuouepo ospasiuseniol ua sucsecrae {z) nocaedosa-

@, (x) pymryui [, (x), ydoase-
7aopsiouus ycsoauo ©: () —0. crodurca pasnouepis ua cecnenre
b] x nepacoGpaskoii M(x) npedeavoti ynsyuu f(x), ydosre-
Foopmomen yeaosuro .
greavcroo.” i nocteronareniocrn  nepaootpas:
e () g | [.(2),  yiovsersopsiowss | 7peGopanimo
Dren) 0, manomens ace yonoans Teopenst 2.9. 310 obecncunaaer
ua [a, b] () &

TeALHOCTb) TUUNGLY CYMM, @ (PYRKYuOHaAbnas nociedosareiv-
#oere {vn (m as,maau PaBHOMEPHO 0ZPARUNEHNDLN KA MHONECTEE
o ine ynryuio, pas:
Ay wyaw, 10 ¢ymcmwuunncul pad
Y W@, @l (2.20)
i3

cxodurca paauomepuo wa nnoscecrae {x}

ateactoo. Mo yeionio cyuectoyer

0% 0 MocxepomaTemocT, Sa(x) nacTuunBX a (21)

aa Pk ioweersa. (x) yosnerso-
pret \|epaueﬂcmy "15,00) |<M.

Dk nponasoasioe e>0 m no memy momep N Takofi, uto

m'no M>0 1a-

15 BEx h MPEROCKOAIIX N BOcK HOTYDATOHNX B H BEGR Tonen £
MHOKecTpa {x) CHD2BEAANBE HEPABENCTDA

19, ()] < 5 @21
ot
Y o —nmi <3 (2.22)
et

(3ech B DOCHOMB30BATHCH paBHOMEpHON a MHOKecTBe {x) CXO-
Jinwoctuio nocrenosatensrocri {un(x)) K nya0 . paswoueprof wa
uoxcecrse {x) croxuoctuio pis (3.

iy Tomnectsa AGeas (1.77) o Ay Toro, uT0 MoZYML cyM-
Mi Tpex BeHUNi He MPEBOCXOXT CYMMY WX MOAy7ell, myeex

nip nipet
| ¥ m@uml]<| ¥ Si@bmm—oun 0|+
- N
F 1Sntp (0] - [Untp ()] + 1S5 (¥) [+ [0n41 (1) |

NTO JUIA BCEX HOMePOB n K BCEX X W3 {1} CHpADeAmHBO
Hepanencroo \s (x) | <M, noaynim

atot
| 2 @@ <M Y lom@—a @+
N En

+M [ty ()] + M |oags ()1

i dywkum m(\) 3 xoropol b ko ouke [a, 8] ey
;

mecroyer
m;nocm (i.. m) Tenpe\qa noxzazna
ope

210 B reopeue 2.10 pe e Tpetyerca
i A)rpamme»uqqnb s Tew Gonee mirerpRpyOMOCTS. ByuaNd Fe ()
na cervente [a, b].
Teopes, A0Kasaniitie B AGHHOM M B NpEANAYMEM naparpagax
i

oneodur_ u
/mcca ik, uneiougu npeoes a Semnod rouks (reopena 2.7),
3 Kaacca wenpepueHbLY wyuwm (caedctaue 2 us Teopess: 2.7), us
Kadcca. untecpunpenons. Gl (reopens 28), us Kaacca gymx-
4ud, uneotlx nepsoodpasnyio (m eua 210)'u (2 cayuae pasuo-
Hepio
bynsuud (reopema 2.9)
. Cxomumocms o cpeawem. [Totpelyem, o6k Kawzan dyukm
n(x) w3 dynKunonabHoR nocaezonarensiocTa (i,,(x)) [ S
7o) aanicn nwerpupyexenon e [a,
Synkann

oraa (s chay § 4 ra. 9. 1)
1) —=F P = () =2 () F () + P (x)
ke Gyer annCR wHrerpupyeNof 1a cerwente [a, b1
Beesex gymtaueiranbioe nowsTie commuoe b cpexs
caenne I. Byden mamm a0 ¢unwm,.a,xa~u no-
cresonbreornrs (. (1)} cxodur a_ceznente
Ta, b1 x dunwiua (), ecau cyuecroyer pama W40 npader

lim _{ [a ) —F (x)Pdx=0. (2.48)

Onpexencume 2. Bydes 20aopurs, 410 Gynxyuonaronsid pad

¥ ()

cxodurca e cpeduen na cemente la, b] K cymme S(x), ecau
MocAedosaTeAoLTS HacTNIE con 37080 Puda SeoduTon o' Cped.
Hew wa ceemente |a, b] x npedeabnoil wym(uuu S(x).

3amenanue. M onpexexewnli | u 2 HenocpeicTsenio BuTe-
Kaer, uTo eonn gyNKWONAIbIE HOCIEIOBATEANOCT] (@YKo~
Haabiwi Ps) CXOANTCH B CpeAReM K [(x) Ha cermente [a, b], To
oCAeOBATONLAOCT (STOT DAR) CXOMTCH B cpennew K ()
Ha ;oG cersente [c, d], corepwautemcs b [a, b]
Ik BOMpoc o' CBASH MEATY CXOTANOCTLIO s cpeanen n pas-
HOMEDHOI! CXOTHMOCTEIO IOCII0BATEABHO
Vrwepmaenne . Ecau Imc.ieﬁmmfe‘nnocro (1)) cxodurce
K dynxyuu [(x) pasnosepno na ceexente [a, b], 70 37a nocacd
TeabHOCTL cxOOUTCS K [(x) U 6 tPEBNEM L Geesente |

cer:
re [a, 6] Cxomumocrn nocrenonareatmorri {a(s)) K (r) Arn ROMo-

P

ro wncra wafizercs nomep N(e) Taxofi, uro

(a—a)

o (X)—F (%) 2.49)
|/()/(>\<1/ oy (249
A% Beex HOMepos n, JAoRTeTROpPAIOIEX. yeaomH0 n=N(e), n scex
‘ToueK x cememz la,

Ho B cHay mnec'nmn OlEHKH 3 TEOPHil ONPEACHCHHOrO-
mnerpma (c)l m2§4ra 1)

'
S[I,.(x)—l(x)]‘*dx< o (= <o

20— )

Aan Beex WOMEpoB n, yaonaetsopsiomurx yerommo >N (e). 910 w
03HaNaeT CXOMWMOCT, oCeRoBETeAbOCTH ([ (X)) K [(x) Ha cermen-
7e (2. 0] b cpeaes
xaenne 2. Cxodumocrs nociedosareabmOCTU WA HeKO-
TOpON CEHLNENTE 6 CDEOHER WE. AeeeT 2a COBO Ne TOADKO. PaANG-
MEpHOU Ha 3TOM CeemenTe CXOOUMOCTU, HO U CXOOUMOCTU x0TSR Gbi 8
00HoiE TouKe yKazannoeo ceemeua.
[0, 1] cer-

?
MeuTOB Iy, Iz,..., Jp,..., MMeIOUINX CACTyIONIM BUA:

TR PR

Cacxersue wa reopeus 25 (npuanax Jinpuxne— Abeas).
|Ecau pysuuonavuunit pao (2.1) oGaadact pashonepno ospantei-
noti na muoome 10CAC008ATEVKOCTEN0  HaCTUNALLY | CMM,
Qunsonaasman nocaedosutessocrs (0, (x)) ne cospactaer g o
000 TOUKe MHOIECTAR (X} It PASHOMEPHO WO B10M MHOMECTEE CXO-
Gurca . g, 70, dysionssonai pad (2.20) cxodurcs paswo-
epno na wnovecree

saveriy, uto

B Kaxiof  Touxe
sToM uaectse ¢
5y TocreACRaTeTAGCTS (00 aeRowo ofaagaer e aax
IBe {x} pasromepro orpmmqemmm eucagmion, rax K A e
-9 ACTHTHAA CYMMa Sy (x) p: 2.19) pasua v.m—vw(x)
Miosrony cymecrayer pasmomepmia o e {¢) mpesea

Tim S, (x 1 (2).

fim [o, (x)—0; ()] —

B kauecTse NPUNEPa H3YTAM BONPOC O PABHOMCPHOH CRORMMOCTE
iz

in kx.
P ook (2.29)
% 0
“~ 4 (2]
Tax KaK 10Cie10BaTeNLHOCTE
1
[T S —
() LEUEF

e Bospactaer B KamnoR TOUKe GeckoneuHOli MPAMOR —o0 <X< 00 1
DasioMepuo KA 57Ol MPAMOR CXORHTCH K KYAIO, To B CHAY NDHSHAKA
Ulupixne—AGein pan (2.29) cxoawres pasioMepio Ha mwGoM Mito-
KeCTC, 5 KOTOPOM DAL

Y sinky (2.30)

[

1anaer wacTH-
uix_cywm,
BbuHCACIHR /-1 MACTHUKON CYMMB Sq(¥) paza (2.30) mpo-
feysunpyen Toxaecteo
cos (/e — %) x—cos (k E

10 sces Homepan £ ot 1 1o n. Tlpn Stow monysu cootnoumesne

2sinLsink

s P R
2sin2-5, (9 .;«77@(“?),(

T TToumeimmid Tepevor K Upeaeay T

43 KOTOPOTO BHTEKACT PABEICTBO

CheaosaTensko, 411 CEX KOMEPOB 7 CupaBe

1
18,091 < |m%‘

KOTOPOE 0HANAET, WTO NOCICIOBATENBHOCTE HACTANHLX CYMM DG
(2. pailiicha_na a1060 cornen-
Te, HC COTEPIANIEN TOUEK Xp=2min, rae m=0, &1,... (Tak Kak Ha

aobon rasost cernaze || nweer nonoxarervayn T

JIHBO HOPABEHCTBO

 Hylo REATIOI0 TpaIT).

9 T'n. 2, QywKNONANIIS TOCTENUBATCILHOCTH 1 AR

55 gy 90|

11 (¥} —fafx") [ <2 (253

cnpaseduco dan acex KOMEPOS n u scex TO%ex x' u X’ MHoNCCTEE

o
onpeRencHiA ONCBHLHO, UTO €CIH B nocseronatens
vocts, (mx)) aBROCTENCNLO NEUePHBLZ La MHONECTBE {1},
moban

i
sron omeoms, :

I npoctarix Gyzeu pacenarpunams nocauonarensiocts (1 (3))
YRR O 410 S
cermenre [a, b} Tlo onpeneneﬂum aas moboro E>0 naieres é>U
akoc, wro nepaseycTso (2.5 BETHRO A% BCEX HOMEDOD 71 B
Boen owew ' ¢" cermcira lo, Bl cRmsannin yoommen |Bs"1<
<.

Toxanen y co
e aanor reopewss Boritaso — BeAepurpacea.
opema 212 (rcopewa Apueita). ECAu ynkyuonaisuan no-

aa (229) cxones ia motou

oM COTweITe T CORPRAIOU 1ONK o
B cuy BTOPOro NpiIskaka AGeits MOKHO mcpmm e pan

X ([t )

Tauxe conyren pavoucpio na mofon cenvene, ve corepRaes
K Xp—2mm, m=0, Z:1,..., TOCKOAEKY AR (2.29) pavitovepno

CROTNTER T3 Takon GerMeITe, HIIEN K OTpARSERKON CYNE, B 0.

HEEL ofaunar pasiovepro orpans-
1%

eunen 1 aioBou cervense HaMeHENHON (FaK KaK DAk

- . )
P —_—
Y ton—a1 =3, (e 1x1) (e 1+ 1)
=1
Ha Beeil NPAMON MAXNODHpYETCA CXORAILNMCA THCIOBHM  PSIOM.
$L
m

P
Gysrmi o(x) =

C€I0BATENBHOCTE U

A ita Beel IPAMOH CXOLHTCA PABKOMEHO K OTpaHHUEKHOM

§ 3. NOYIENHLIA NEPEXOJL K MPRIENY

E™ 3 npons
Bomos MAOKECTRO (5} TpOCTDaARCTRE Tom. s oToporo sta fowea

x
PRl b i 3 0 ToCASdORTEABNOGTI KO-
Ho amdenure na
ceznienre [, bl.
xasaTeaberTno, Paccvorpru ma cersene [a, 6] crenyio-
IO CHEUMATRIYIO LDCAGNORAIENSHOCTE TOUEK {Xph B KAUECIRE X
BOSbMen Ty TOUKY, KOTOpas JAAT cerwext [a, b] na Abe paBickie va«
CPH, B KAUCCTBE %3 W ¥; BOJLMCM T¢ KB TOUKH, KOTODC BMCCTE ¢
et ceruont fa, U] s wevpe puie wacri, 3 Kvecrae 5o 1
B %7 BOSRMEM Te UeTHpe TOUKH, KOTODHE DMECTE C X1, ¥s W Xs AC-
s cerment [a, b] Ha BoceMb pasuiix uactel (oM. pic. 23), W T. A

——
T oz o4z @ T oz om b

Pic. 23

Unc'rpnmﬂuu o6manaer < umr
fios Do) naROerc Noep, o TaROD, 10 e 41000%

npuadnescsiten 1o, B1 coomenre Omunos 5 v gors o oD 43
SACHERTOS 11, X3, -, X .

prcrymi Tenéyn x pugereno W mocnemoirertocn
{2()) pamponcpro a ceruerme la, bl cxonsmeica moaTocTca0s-
Tenbiiocts, Cuavana paccwoTpuw notaenonaTensiocts (Fr (1)) n To
e . Moy
{2 (1)), w3 KoTopoR

ocrosamm Teopewnt  oasuano — Befiep-

Tpo nocnenuraTenA0CTs, OGILIAMILYIO TANN CROTCTAOM, TOBOPAT, Y10 ONa
mBageTCR BCIO MY PACTHOR Ma cersente (2, bl

wrrpacca (cM. § 4 ru 3 . 1) MOKHO BMACAHTS CXOAAHyIOCA mOTIN-
eeAoBATENbHOCT, Kmupno Mt 0G03HANAM TaK

fuln), pa(a), oo fin(a)s oo
Danee pacemorpu: « Ty
Fus), fale). o hals),

8 Tome 1 1o rcopoue By aio — Belepwipaces 3 ee uox1o
MYIOCH 10ATOCAENOBAEALIOCTE,  KO1OPYIO MEL 060

far () fuals)y oo fen(ia), oo
Tanin 06p7 rom, GYRKIAIONAALEAD UOCRELOBATISHOCTS
fule), Jaa(a), ool fual®), oon (2.54)

Saamen ate

FRAYETCR G TIEN 4 H D TOUKE Xi, T %
o e T NS b ——
4) & LOUKC K.l BULSTTEM WS NiEe CXOLAUYCH TOMLOCACIOB-

K
Far(a), Fao(xs), oo fas(xa), .
TIpomotn s sHATOTIIHEE Daccyw enns, TOAYHHM GecKoedHoe|
MEOKECTI 1145 HONTENOBATCALKOCTET

Fu, Faad ) - Fnl
Faa ) Taa () Taa () oy Fan®)s oo
Isn(x) TG f;a(")v R N

A AON Ina( s Fun (), oo

0PHUEM MOLNOCIEAOBATEILHOCTS, CTOSINAS 2 n-fi_crpoxe, ARasiercs
crogsmeiics B KAKIOK 43 TOUEK 7, Xz,

PaccmoTpy Tellops T4 HASHIAERYIO LAMaronaTEAYIOS MOGIEIO

BaleabuocTh
frtx), fuale), faa(x), oo fan (2), oo

Hokaxces, 4T 5T MOCISAORATSIBIOCTS PABHOMEPUO CXOAHTCH Ha|
gerenre [a, b]. Jln cokpaueinn sanmcrr Gynew b Aatsmediest 060
an 5Ty JHATORATLRYI0 HOCACIOBATCAEKOCTS (KAK H MCXORHYI
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cynu pusGuenus 1'. Toeda cnpased sy Kepacencron

s, S'=S.

wnenne & flycry T/ u T — awlue Oeu pastuenus
ﬂp:mu eonsmia R, 5§ 1 8, 3" ©- oeprie s murcns chonos

oscto nowsenno witespuposars ua ceswenrs [0, 3} Moysemisis o
peayorare mowiewuozo unreepuposaniun pad wneer ror ace paduye
produsoetu R, uro u ucsodsi

Joxasatenscrno, "Haa ‘ioboro =, yrosaersopamomero yenor
VTR watineres 1 vacos, 110 1x] 2K, Cotaieno semia pan
(251) CXORHTCS DABHOMEPHO Ha cermente [—r, 7], a CIenoDateab-
o, 1 wa cersente [0, #]. Ho torta b ciny reopelint 28 5107 piA
03110 TOLICHED HHTCTPHPORATS Ha CerMelTe

ayALTATe MOYIRHHOND MNTETPHPOBAKNA TMOJYSHTCS cTeneHHoR

s

e

[pannye cxommoctn KoToporo (cornacko teopene 2.14) spnsetcs pe-
ko, 06paTHON BepXHeMY NPENey NOCAELOBATENLHOCTH

la kaX pepxumii mpeged mMOCTCAOBATENRROCTH (264) TOT Ke, WTO K
ly (2.62) "2, o Teopena noxasana

eupcMa 217 Coonennoi pad (2.61) snyrpu cso npoussy
XOOUNOCTH MOKNO OUpHEPeRRUPOSaTs nowacnno. PRO, noayuestoil
nu'm/’unnuu duduﬁepenuuﬂoam‘usld sieer 101 v padiyc cxodumo-
leru, 470 u ucrodkud p.

Kasarennctno. Hocratowo (s cuny Teopenst 2.9 u nexs

MEr) OKasaTh JMINb BTOPOE YTBEDHKACHHE TEOPEMLL

{261) moayaum
psin

@20t nan I () G
pasnye cxomumoctn R wotoporo (cormacko fenpeve 2.1) obpaten
Bepxsieny npeucay nocacaomaTenhROCTII

WEFDamnl ] (2.65)
Tax kax mocenopareavnocts (2.65) HMeer TOT e BepxHHA npesea,
4o 1 (2.62) 1, 10 Teopema AoKasana.

VT T = Tty Ta = T (5 T

) Tax xax_lim /7

T Ve

Caencrsne us Teopemn 217. Crenennod pad enyrpu eo
o nowackno croave

0 pas.
poatien esoinsan animioes pada, uneer Tor e paduye cxo-
QUMOCTY, 4TO U UCXOONbIL pRd.

§ 7. PASZIOXKEHHE OYHKUMA B CTENEHHLIE PHALE

1. Pasaowenve QyRKWAN B crencHiol p.
Oupeneneue I Bydex zoaoputs, uro s [(x) ua un-
repoare (—R, +R) (na_awoscecrae {x}) xomer Guwrh pasio-
Hewa o cTenekrod PR, ecau cyiectoyer crenennor pad, cxo-
Banguica k [(x) #a b unrepoane
HBeAEM HEOGXOTHMME W TOCTATOWHHE yenoun toro, 4To6H
dyuaun | () Mora Gite pastoxena u creneiol p
"I oo wrobn Pusun, f(.v) Hozaa Goirs
pasaoxnena o S eod pa0 na untepoase (—R,

122 T, 3. Jlvouse ¥ n-KPATHHC whrerpaas

orpautuentan (wcan, onpereena » obaucry D. Obesuziun e~
pes R 1106

Ko0p-
S ey, coRepATI  oGunnn D {puc. 32). Onpesicamm
B TPANOYCOALIAKE R CEAVIOULYI0 HYHKIIO:

Flx, )= J Iz 8), (v )= D;
8 (x g eERN\D.

ne.

X,
yeonerune
)F(x. Y)dxdy wasoser  Geoti-

4ToBbt 3T yHKGUS UNEAT Ra w(npuuﬂe

npolssoOuue 106020 nopudHa 1D,

o ey ot
MOGTI, KOTODHA 15O BCAKOM ©AYAE CONCDIHT i (=R, +R),
KOO ouIenio uMGOEPOLPOLITE CKOIBKD s, Tpmien
BCE MOAYMEUNNC NpH STOM DHAN CXOMITCH PIYIPH TOTO e MpoOMe-
HyTia CxotamocT (te0pena .17

Ho TOTAa cyMMb PAAOB, TONYUSHHKX CKOMb YFOAHO KPATHHM AHp-
peperniponaritem (b cuny reopess  2.15), pecrassor <oGoft
ysxuny, BayTpR CxXORUMO-
CTH, a CieAORATRIbHO, HeNlpepwALie Ka wieprane (~R, +R).

Yreepunenne 2. Ecau pyuxyus f(x) aower Gorb #a anrep-
sase (—R, IR) pasaasena o creneisod pad, 1o autth eduHCToeH-
ot opason

you zene, mycth Gy [(x) ower Gute pastoxcra
nitepane (~f, | R) 8 trenaumod pan (561, lnbhopennapya stor
PAA_mowRCHHO A pas (4T0 3ABOZOMO MOXKHO ACHATH BHYTPH WITCp-
Bana (R, +R)), nonyma
Fm () =annlFana (et

Orcioxa npi x=0 iaiizes

[ (0) =anl,
) (0)

20, (2.66)

i

= Otuena, 510 eymecroyon g, mcoNe ua e seapepnS

7 T men uwrezpasos or  dynkuuu
j(%9) no otaacruD u oSosnatum
Pre. 52 cuneo0N

3§ 1 asay={{ oo

M 57010 onpesereria bHTEKACT CICAyIOIeE
Vrvepmuenue 2. Hareepar §)\dvdy pacen niowadu
o6aacru D.

, nogsepras
nce’ Gitee MeaKkms paaGHEUUSH, NOIYSNM, 4TO LEPXHUC HATErPATLUMC
CYMMI ITUX pa3BHCINNL DYIyT PABIl MIOLAMNM SACMEUTAPIL Q-
19D, CorepRaIIX D, 3 WIS CYUMS — IIOWOAM SIENEHTapTIY
BHTYD, coiepraILIXCA B L. umusnp»umcn, ywsuan (5,
onactn D cic; gm s uupenN

Vrgepn 3. yesn 4)_//4%14(41 16 ) prcenipgene  ox
passensio mndpuwumu o6aacru D, niockocrs noxpura Keedpar-
mui cerxoii ¢ wazom i, Ci, Cy,. bL y/casaum:d cer-

K, geauron raz]ﬂpmwt(m(q [ inacru D, S M) — npouseoannas
oire Keadpara Ci, my %, 4), k=1, 2,....n(k). Toeda raxdas
s cyua

s )
DI RO I WS
[ =
unieer npedea npu b0, pasnud \‘J Fls, g)dxdy.
L5 1OKA3ATETHCTRA KOCTATOUHO 3AMETHT, 410 YKASAHHbE CYMMES

OTWIAIOTCR 0T COBMTICH WHTETPRTBHON CyMMU  (COUTLEICTHENHO OF
wwknelt cyMmur) GysKusi F{x, y) o oGuactn D ToABKO OTCyTCTBHEM

: S a—— - ¢ asenuit cooraereracno. Tosa
npeden L . (261) afcosormo cxodurea 0A% 0CCx SHave: @ (2:61) 1 vror pix pacxonen 0 YIOUME CXOMINOCTIS pA lr-jj!(t, pdcdg= {{ F(M)do.
nud x. i n P
7. Pastosenne Gymuuh  creiense pr %
106 T 2. DyrKiHOAAILHIE TOCACAORATEARHOCTE i PALE s o By paa

s

npeaenemme  yenoBnA CymecTROBaNNS ABOAHOTO ywrerpars 123

‘ClaraeMBIX N0 KBAMPATAM, WMEIOMMM OCWME TOUKH ¢ rpammuedt T
oBaacril D, MpIEH cyua scex OTCyroTIyOMmE GAarAENSE O O-
Ay \ieﬂbmeh TponsBeseUHs YK p|f(x y)| ®a naomans S
SIEMEHTADHOM (HIVPH, COCTOSMEH B3 KBAIPATOB, HMEIOWMX OBUIME
Touky ¢ I'. [1ocKOJBKY TPARTMA I' HMEET IIGHAADL Lyilb, TO COMIACIO
yrecprsennio | S->0 mpu A—C.

s Teopemsi 3.3 1 npHeexckkoro e oroereeins nwofiioro

Eeru pyaicqun (%, y) ozmnm o obageru D
L-caciicraon, 10 oRa usTEIpUpYENG @ ITO O

ynkuns Fx, ) “onpeneacinas Gopy-
3.2), b jamioM caytae 06Ianact !-CBOCTBOM & NpSMOYTOMbHM-

e Reae, dyHain r(x, y) orpunuiena 8 R u ece
1T DasphDa 2HGO COBMALRIOT C CODTEETCTRYONUIMAH paa-
pbvml»m F(r. ), an60 esar ua rpasie ¥ oGasens b, Ho rpamina

JMEET ILIOMARL HYAL. Tl o6pazoM, yTRepKAGHEE  TECPEMAL
cm.nyn 13 eopems 3.3. Teopena joxasara.

Caexcrnile [ s Teopeu s 4. e dunsuua [(3, ) oo
wusesa & o6aacru D u umeer o arod obadcru oronL Ha
KOMEUNOM HiCAE CRPAMASCRHOLE  aunud, TO [ (X, g) uurﬂzpupyimu 5
afiaacru D.

Caexcrnue na Teopews 34, Heau pynsyun f(x, y) obaa-

er o afumvm D Jesoticreos, o g, y) oepanuena u cosnadaer o

£ 1) veo UCKAOUEHUCH WHOWECTOA  Touex  nAaoyadu
V0’ Binasien §1s, g) unircepupgens o obaacre D, apuies

et paray = ([ 15, yaras.
v 3

B oTUONISUMH TAIIONO HAMA OUpENEJENts ABORNOTO  HUTErpada
BosmGier Bonpac 0 & KoppesTHOCTY. Samncnt cbam- cymscrao-
Bam 80fNOTO MHTCTATA W ero peamumAa 1) or 0c-
Roexi KovpAMMATLb: Ocelt O% W Oy, 2) o Nﬁopa npwoyro'xblmxa
R. 9 soropon onpescanercn gyuiita (. 4)?

B caayomes nyicre 637t faio spyioe onpesease meryi:
PYCMOCTH GYHKLI (X, 4) u APORHOTO THTCTPAMA, He IABHCRIMCE HI
OF SHGO. KOODAKBATISX Mn, i o1 sulope pmuoyomuisa R,
u aokaana

.
4. OGuee onpexcacune asofinoro muterpasa. [lycri [ — samy-
HyTas orpaRHMeLNps 0Gdct: ¢ TpaNMIEA I nyomar Ryab. PasoSben
©oBaaeTs 1) Ipu NoMOILA KOROHOTO WICIA NPDH3BOTBHHX KPHBHX MO
1w Kyn fla Kouenuoe weo 7 (e O5AIATENBRO COASHEIX) SAURHY-

e o6aactoi Dy, Da,..., Dr. Kawan ofmacts D; mieer
TpaNLY IIOMaZn HYAh ¥ OTOMY KBaIpHpyeMa, OGOBUANHY _IA0-
mans ofnacni Dr crupozow ADi, B kawioh ofaacti Di suGepew

Tou & mi).

unen pana (270) cumponom ps. Toraa aas
stouno Somwaax b noaymin
P _ ko
o EEL
s dopuyas (271) surexaer, uto
||mn(xfii\ (1 +a) lim
s E e

scex. .104.

@71y

=(1+a)>1,

. e. pax (2.70) cxomwtes B cuay npawaka PaaGe (cw. m. 5 § 2
. 1).

Takis 06pazom, A0KA3aNO, 4T0 NpK @ >0 Py, CTOAWNI! B Npa-
soit wacrn (269), Cxonmen pamowepuo wa ceriiene ~1<r<l.
Ocraeres’ sowasats, uro yasannih pax cxomres ua ceruente
207 Kymeain (10
B y 0KasalHOro BHle CyMMa ykasaioro pifa S(x) u
Synrun (1+2)* comnangor scoty us epnane —1<x<1. Kpo-
Me Toro, ofe pyskunk S(x) W (I+x)* HenpepusuH Ha cermente
x<1 (pynkuna S(x) Kak cyu\xa paBHOMEpIiO_cXoRAIMerocs
PALa K3 HempepWBINX DYAKUHE; HempephiBHOCTL QynKumR (1-+x)*
1pH >0 oseBnANa).
Ho 7oraa suaveans S(x) ® (1+x)* B Touxax
obnomn. ComTaATe 1. & pA cybamh B AasOR e o4 59)
pasuouepHo cxoxiTen & (1+)" wa aawKayToM cerueue —

© dynKumax
pemennot. Buie otMeyanocs, 4To ua ciywah CTENEHHOro puxs
OTHOCHTEABHO KOMILIEKCHO NepeMeHofi 2

agtazta+. . Aapzit...

neperocaren Teopewss 213 u 214 (o cyuectaonam w oeniiaie
pammyca cxomumocT). Pams na HCIOTYITCR A1 OTpe-
Aenenust GyHKuui K&NKMEKCND“ nepenemlo

DyHKURE €, COSZ H SinZ KoMn}lechoﬁ nepeueﬂnnn z onpene-
ASIOTCS KAK CyMMB CACAYIOUIHX DAL

. Spguesoiate SHGOrS ToBsAG, To e DI wa Sro WeramaTe b Crner
. ey i RO pag. Tipinepont TaxoR YRR HOMET CAY
) Tox kax tin 3 AT T=t, WY T Y Tl = T {3 T - iy
o e /el T (Tl T o
_ g I =
— T Y Tart. o mpxx=0.
1o T, 2. QyuxuuoNaRbILE NOCICAOITEAMIOCTH B PAAN § 7. Paanowenne gyukini o creneause paAs i
cuny mpusnaxa Beflinpacca 1w yoranosnernn pasroweps I —
Hoft na cermente —l<x<l CXOIMMOCTH Plla, CTOALIErO B NPaBof sinz E BT (2.74)
wacrn (2.69), okaza =
peng (270).

Jlerko nponepHTS, WTO STH PiAH aGCOOTHO CXORATCH AWML BCEX
anauennil z (WX PAZKYC CXOAUMOCTH R=c0).

CraoBHM Tefleph CBASH MEXLY GYHKUMAME €%, COSZ M Sinz.
Bayenan o dopuyne (272) z na iz, noTyHM

m) ot G e
ERRS Bt

) {—i(z—;—"«f» 2

14 iz 4422

El

) . (@75

Conoctasasin_npanyio uacts paseicrsa (2.75) ¢ pasqomenni-
Mn (273) w (2.74), npuIen K cleayloueR 3auMesATeBHON HOPMY-
ae:

—cos z+isinz. (276)

Gopyyna (2.76) HpaeT GYHAAMENTANbHYIO POTh B TEODHH
UKL KoMTIGKCRO nEpeCIlIoN 11 maawsaeTeR Py Ao
S

flofaran n (popmysie Ditepa mepenmeniylo z pabHoft cusana
BOILCCTRENHOMY HCAY X, 4 3ATEM BEUIECTBRHHOMY WHCIY —X, MO+
Ay caenymonHe GOPMYIL

eir=cos x-Hisinx, eir=cos x—isinx.

Citanbipas u BHHTas STH (GODMYIk, UOAYURM (OPMYTH, BHpas
IOl COS X H SINLE 'Iepe3 NI0KA3ATENBAYIO (YHKIHIO:

et petn
2

@)

B 3

cxoit gynKuwin @=Inz Kommiekchoil nepementofi 2. Ity GynKumo

ECTECTIRHID OTpEAETNTL  KaX GYHKII, 0pATHYIO - HoKEIETEAL-

KoM, T. ¢. i3 cooTHomenHs 2=e®. Honaras weutiv, z-- +[y

crapum niepen coGot ueib — BHPAIHTH U 1 U Uepes Z:
Ha cootriomerita

2mx-Hiy=

wtivmet (cos v-Hisin v)

HOZYMM, HCHOAB3YS MOHATHA MORYJSL M ApryMeNTa KOMIIGKCHOTO
uncaa,

£ Ta. 3. Jloumse » n-xpain.c mar

pasn

§ 2. Ocrosmse caoficraa Avofiioro mirerpana 127

Cirenosatensro, cymMa Beex yRajenux craraewux MLAD; menn-
wie wAcaa /6, i CTPABEAIHBA OUEHKE

S< YV MAD+ £ (36)

fae wrpix ofosnatacr, uTo cysMa pacnpocTpauCHs ML 1 oGaacth
D,, Kakaas 13 KOTOPNX NETHKOM COXEPKHTCA B ORNOM W3 MPAMO-
Vionunzon pasonent

wewin Tencpr, v Tpagofl wactw (3.6) toune rpain A n s o6nac:

s D ustoft
sepsueh rpansio My 8 ce Ri Boenex
Ru= U, i wsepes AR oGosiauny maomazs o6aacts Re. Toraa

noay .
3< Y MaAR - @7
D

Las npsmoyroasmnkos RecD obmactn R:\R:=Q, nostomy aas
PNCEX
T

pecexatomuxcs ¢ T,

Yawary
T

L% NPAMOYFOABHIKOD s,

o\
AR,
EA(R‘\RKK)Z_. R.<

T
&, caenoBaTenLHo,

S— 2 MAR, lz.m(m, —ARY|< 7+?-%
e ~
EM,AR, <s+t
W na (37) nonyuaex,

ato

S<S+tre=S+t

 nepsoe Hepanenctso (3.
aoRgasBgetCA sHazoryi
W3 (3.5) noayunm

) aoxasawo. Bropoe Hepasesicrao (3.5)

Tax kax 5 cuay (34) xawnas us cywm s u S ovkaomsercs or [
Membllic UeM Ha €/2, TO KaXaas H3 CyMM § 0 S cnay (38) omeno-
usiercs or / menbinie we Ha e. Teopema noxasama.

§ 2. OCHOBHBIE CBORCTBA BORHOTO WHTEFPAJIA

Croficrba ABOfHOTO MNTErpara BROANE ANATOTIAN COOTRCTCTAY-
JOULIM CBORCTBAM OHOKDATHOFO ONPEAEASHIOT0 HHTErpas

1. unHOCTy. Ecau gynkyus (v, y)  untecpupyesa o
oaacru D u eca obaacrs D npu nomouss. wusoa I meousau uges
pasGusaerca na O consHu snyTpennux
Pouer 06Agers Dy % Du 70 Gy F(5, 9) unrezpupyeuu & raxdot
s oGaacrei Dy u Da, npiic

fres mxdy—J;)'/(n sty [[ 16 paxdy. 3.9)

Man aoxasarensetsa otoro caofcrsa pasoGew obnacrn D n Ds
ta Kolledioe wHCTO KLIPDIENSX 00tacTel, Tei o1y uim
pasGuerte o6aacti D. llycrs S u §, Sy u 51, S; ™ pepuiine B
Twiie. eyt GynKI F(v, §) ooTsercrsenno s obaacrax D,

D,.
Tak Kak Dy<D i D;=D, 10 S;—5i<S—5 u Sp—53<S—3, otxyaa
H BHTEKAET HHTErpHpYeMOCTh GyKUAN (¥, y) B KamAOf u3 OGaacTel
Dy u D,

Cnpanenueocts cooTHoweHHS (3.9) CAEAYET H3 TOFO, 41O

S=8148,, §=5+5. (3.10)

3awmeuanme Cnpasenanso u o6paTHOC yTBEpHIENe:

pupyeocru Gyt (x y] o a00d 4 oGsacred Dy u Dy caeoyer

srezpupyenocrs Gyniiad 5 oGaacru D u capaseoausocts popy-
3.9).

eficTenTeanio, pasGipas o6aacth D Ka KOHEUHOE WHCIO KBajpH-
pyemuix aacted D, S50 DepxIE. I MKl KW
(%, §) B o6aactax D, Dy, Dy, i noayunw paserctsa (3.10), nepine
© TOWHOCTBIO KO CAGT4EMEY, OTBCUAIONIAX Tex 06aactan Dj, KOTOpie
HMeIOT OGiUHE BHYTPEHIIiE TOUKiI C KPUBOT T
mant, Hyan, GnKuAs [ (x, y) OrpaNHieNa, nO3TOMY OGULR CYMMa STHX
caarvaembix Gy:u-r STPOITICS K30 T CTPOMIERIN K 1y e
werpa pasGicis
Bus ocae,\ynuulv( cuofern (xax ke xax ot munox cvofcraa 1)
Brioe ananoriicn 0OTBETCTBYIOLUIX CROACTB OMNOKPATHOTO
onpexcicinoro Srerpana. | OrpammaiMCn | GopuyaupOBKOll  arix
pezs

M3 (283) r (279) saTexaer, uro npi A06om §>0 A1t BCEX X 13
«cermenta 8| x| < | CTPAREAINRO NEpaBEICTEO

0<Q () <VR(1—8) (2.84)

Hs (284) cacayer, 1o npn moGoM (uReHposauKoN 630 nocte-
ROBATEALNOCTS HCOTPHIATENBHEX MHOFONL »(x)} cxomntes x
iy o panHowepro ua cermente S| x| <179,

Tosozm Teitepe 415 moboro x na corsenta 0<s<1

+
Pal) j’ b 0Qu (2.85)

 yGeanves B oM, uT0 1 m0Goro Gynxuus P, (x)
eCTh MROTOUACH cTENeBH 20, Nphien {Pn (x)) i emenes ovoad o
G cers

weare [0, 11 Gy 1 ()«

T: Jisyaemas Gyusuus f(x) paBka HYMO 54 DpeflesaMu cer-
weurn [0, 1, 10 s 106000 ¢ ¥ ormonta 0 1] wrrerpan (288)
HOKHO SAMHCATE B BUA

Pl

Treroe.0d.

BaKensn b HOCACIEN HUTCTPAAC ICPEMERHYIO ¢ lia i—%, MM NpH-
AALD evy B

1
Pult)= [ (O Qu(t—x)dt. (2.86)
B

Ha (2.86) u {279) scuo, ato dymximms P, (x) npesctasiser co-

Soii_wsorouIeH cTeneRi 2n.

OcTaerest M0Ka3aTh, T TOCTEOBATENbIOCTD Py (x)) cxomutes K
paBROMEpIO Ka cervesTe (<t Cupyes mpousHOALHOR

. it B cuay
7(x) ua neell nuciopoli O nafizetes 50 Taxoe, uro
1f(x}—7{8) | <ef2 upu |x—y|<b. (287}

Savern eue, 9r0 Tax Kak [(x) nenpepupia wa cervente [0, 11,
0 0na OFPAUNICHA 1A STOM CCTMEUTE, 4 CACIORATENRHO,  HCIOAY M

im Vo = 1 =80 lim A= (1) <1, pen 2 PA——

auaky Kownt (cy. Teopensy 16.).

uHCMOBO MpsEMOil. DT O3HAWAET, UTO CymleCTBYeT moctosuuas A Ta-
Kas, 410 237 AeeX
|7 (x) [=A. (288
Hicnoassys (2.80), (2.84), (287) n (288) u yuntanan ueorpuita-
TeawnoeTE Qn(x), OuCHIM pazmocTs Py(¥)—f (x). Jan soex £ n3 cer-
MenTa 0 x< | Gynem wuets

1P(x)—F(x)

| 3 v +r)—f(x‘>1tzn<t)dt\<\

1 -
< S‘ 1FGe 4+ 0—F (0)1Qu (1) dt < 24 gQ((f)df

++ 5 qn(r)4z+24gan(:)ue<uvﬂ e

Has ent savernTs,
S Seex AOEIATONNO Goumiinx oNeDOD 1 ChpaneRANED HepARER:

4AV7(1—6’)‘< »12,

Cacactene ma TeopeMu Ecau ne roasko cana
ynkus (x), 1o u ce n)'musaodrme o exorgpozo _ nopadsa k
sEouretus uenpepaiuy ua cesenre 110, 10 cyutectoyer
ROCACOVRATCABROCTY MHOZDYACROE 'nzrcw( wro Kaxdes us
nocaedosareasnocreti {Py (x)}, (P, n'(x»). <oy (P (1)) cxodurcs
pasnomepro na ceexenre [0, 1] coorsercraenuo & [(x), (),

= fE(x).

B canon xene, e orpanrinsay oGiiocns, s oxen curar,
w0 wascaan s Gy [(1), [(3), ... () opusnercr 5
nyan upn x=0 1 upu x- Tipn TakAX yenomiAx Pywruo }(x)
MO TPOTOAHTY Ha 5CI0 MpANFIO, HoRaNan G0 pavHGH WA B
[0, 11, tan 420 RpORORRERRaR DywR . ACe ce NPORIEOATE o
ucpsia £ oxamyTeR
K8 Beeil wAcAOROH npAM

o rorza, osuanas Wepes Py (x) Tor e wiorosnen (3.85),
4TO # DLLE, 1 TIORTOPAR PACCYXACKAR, TPORGACKRHE TPR AOKaza:
TemicTae Teopews 215t AoRaen, 10 Kaman s Pasiocreh

Pa(x) (%), P (x)=F (5}, ..y Pul® ()= (x)

1 Konewno, mecro [0, 1] oo saxm [a, 6]
10 B 6u f(r) e JI00MeTaopAIa ST YEIODUTH, TO MU NIMAR G ki
Tounes 7,(x) cremens 26 Tano wTo An Gynkbn () =f (F)—pa(¥) o7 yesown:
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ToM ceancate —
oy XassmOu cersene sTOT AR Maxopapyetcs urc:

ettt oy =a ff 1o dses+
+pIng<x‘ ) dedy.

3. Eoau dynwguu §(x, 9) u g(%, y) usrezppgess o obaactu D,
%o npousaedente orus hysyul unTecpupye

Ecau gynayun fi%, y) u g(x, y) unme,mpyf siew o o6aaeru D
4 sciody 6 srod obaacri f(x, y)»sg(x y), 10

170 axdy<< [ gts vandy.
3 )
. Feau dyuwgun f{x, §) untezpupyena 6 obaactu D, 10 @ dyns-
gus |[(x, y) | unreepupyesna a obaactu D, npuses

an/g(x. pdray|< j‘j 1F(x, g)idsdy.

{O6par B epH iz, )| s
D, uuoDme Fouopn, W6 mrexter terpupyencers 1(s, 6) 1 D)

cau ynwtun Fix, y) unteepupyena a obisacts D, a g(%, g)
v..punthwu 4 coonedaer ¢ [(x, y) acody o D, 90 uckmoNeRuEs HHO-
cecTaq ToueR naowadu AYs, T u R(%, y) uRTCpUDYeRE o OGadc-
Tu D,

. Teopemaocpennen suauennn Ecay dynkyu f(x, 5)
w g{%, y) wnreepupyess & obaaeru D, pywruus g(x, §) neorpaya-
veltona (uenosomiirensna) acody o oro - obsacu, M=ot G g1
nf f(x, ),
>

aedausa dopuyac

-

70 waiderca wcao pe=[m, M] raroe, w0 cnpa-

§f 1o 980 pasts—n[J ot navay

Ecau npu ston dynsyus (x, y) wenpepsisna o D, a obaacrs D
casone, 10 6 J1od obaacTu Haddercs raxas Touka (), w0
1E )

Opexrunis CrocoGoM BHIHCICANA ABOMNHX HHTErPAiOD ABIA-
erex camacie it & OO NITETpaLa
1 Cayusi mpmosroxumLa Hauren ¢ npomm cayaas, Korxa
000 R

ofactn
Tace<t] X loxged].
Teopewa 36. [lycro pynkgus f(s, yy unrezpupyena 6 npano-
yeoavwure R, u nyero daa cascdozo xe[a, b] cywecrayer odnoxpar-
el unrezpan

.
TW= [ ydy. @11
Toeda cymecrsyer nosTopusil unTezpas
{1ydr=[de [Fx, pay

u cnpasedauso pagencreo

j}'n.«, gdrdy fnzsz(x, ndy. (3.12)

Hokasateancrno. Pasoleen npamoyromsimk R c nomomsio
xouek (54}, {ys) HA M TACTHHHX NPAMOYTOMLHNKOB
=[x <x<n] X [a<y<y]
) 1K, WO %

a, %a

x>0, Aprmymyei>0.

Tlyets, Xax u B § L sieno & obonauaer nawerp - pasSienna
MPAMOYTOJBHHKA up [ (x, 4), my inf Hx, 9), aSms —

BB 1 LKA CYMMH q»ymma (5. ). Tobna nony 12 npawo-
yronsHEKe Ri
mu<i(x, y) <M. (3.13)

(CHpyeM npoR3ROMLHOR THCKO § [Xi.1, Xa] H HpOHKTErpHpYEM

[
uepascrcTso (3.13) 1m0 y B npexenax oF yii A0 Y, NONOKHD B NeM
x=¢, Honyunu

P D, 4 mocaeanee — N8 SHaueHHH X m3 moxycermenta —l<s<l. NOBHM prUOM
onpeneacHio Boinoll HiTerpax o7 f(x, §) N0 obactH Gaactam D;, KaKIAA U3 KOTODHX He fEHKNT NEMKOM ® ONHOM wac: Ccranowmucs Toneph ma pautowenin o exeneanok pan byngum .
D cornaciio sTomy onperesexio EeM, W0 A7R  (ymeum ’(MHUM npzuoirmnb)nnn pasGuenns T. Bee rakne ofnacru Dyt (14x)% Wi wa Tax naswBacMoM GRHOMMANbHOM pAme Ecmn E lalfi—al ikl —a] (2.70)
Y, §) cymectsyer pasuml J MpeRen WHTCIPATMNX cyu ¢ mpm Tax kax dSA<C6), a mostowy o6UA CywMa naomanek  TaKix fo=( u
Lls &) eymecreyer p o P 4 P obmacreii weme e of6d. L =
a8 I 3. floofmte  nekpathme mirerpans § & Cactenme Amoltioro muTerpats K HOSTOpHOMY OAMOKpaTHOMY 129 I T 2. Oymauionamse GoIeAODATALIOCTH 1 PN § 7. Passoxeime gynxusi b crencume s s
. § 3. CBEIEHHE IBORHOTO MHTETPATA Tapuya B BAZe TpeAena DABHOMEPHO CXOMSNLEACH TIOCIEA0BATEAHO-
xgczmragaﬁ nﬁzﬂm{u af(x, y)+pglx, y) Taxme unrecpupyesa & K HIOBTOPHOMY ORHOKPATHOMY rae B0, 1, 0, e, P!

M3 nocnesix pabencTs Haxomi, HTO
u=Injzl =V + 4%,
v—argzt2nk (b
HITH OKORYATEALHO
Inz—In|z| +i(arg 2+ 2qk), v k=0, =1, +2, ... (278)
Dopuyaa (278) nokasupaer, o Agrapuduicckan gy
B KowleKCHOl 0GGCTI e Aatieron DOHOMALHOL: as
HACTH A OHHOFO 1t Snavenin 2 wMeer bemucncmme
AhacoT0 HaReAR, OTRCTAKONNE paSTHIHN K0, % 1, £2,
Tlerko HOIRTY, WTO aanOUHAR CHTYAIIA GYIET WMETH NECTO
npi onperenciii b KoMmekcrol 067aCTH 0GPATHHX TPHIOHO-
METPHUECKHX (yHKIKIL
Teopema Henpe-
pumOR GYRKLuN MKOrOsIEHaN
b ena 518 (reopowa Berepurrpacca) 19. Foau yniun [(+)
Henpepuana wa ceawente [0, U, 1o cyikecrayer. noctedosdressrocrs
snozoaensy (P (x)), paguoneino n ceesenre (o, b croonuanca &
F(x), 7. e. dax Wobozo &>0 nadderca mnozouser Pu(x) ¢ HOMEPOR
1, aasucswus or e, Taxo

1, £2,.

lr’u(x)*f(\’)hi
cpasy dazn acex x ua ceeuenta [a, bl
Mt crosaue, uenpepuanizo ua ceontire {a, b] Gynriuro f(x)
Ho%HO pa W 9TOM CoemeNTe NPUBAUUTH MHOZOUACHOM C
nangped ,aaamma Gouoerod &
o He  orpanmunpas oSumoctn, wi_ Moxem
sucoro cernenta [a, 0] pacouarpunars cerseus [0, 111, Kpoxe roro,
oo joKasaly Teopeny Lun ienpeptimion gy | ().
roueiien » Iy o romuox cerwenra [0, 11 gl b
g F(x) ne
JROBAETROPARA STHM YCTOBARH, 10, TOTOKHD
2(0)=f ()~ () =/ (N = ()],
s nonywian Gu wenpepuniyio i cerwente [0, 1] gy £(c),
yrosaersopsiomyio yeaoswin €(0)=0 u g(1
Hoetic npexctavaenin g(x) B sAze mpenena prediih roumued-
A 0CACAORATEABIOCTA MHOFOIEHOD BIITEKa0 G, w10 1t | (x) mpex-

® 3ra gynaanentazman Teopewa Guna nokasana Beficpupaccou o 1895

OB (TaK Kak PasiioCTs | (x) —€(x) ABAFETCA MHorouze-
o neproi crenci).

Hiraw, myen, dyuKius (x) nempepunta wa cervene 0, 1] 1 yoo:
setsopser yeaomuan (0) =0, [(1)=0. Taxyio dymsuwo [(x) oo
NPOLOMKNTL Ha_BCIo NPAMYIO, NOAOKHB ee PABHOR HYAIO 34 mpede-
Aaxn cervetra (0,1), § YTRPHAATE, STO TAK MPOAOIKERHAR BYNKIIT
nasgercs pasosepio Henpepuianoil Ha oced npaxol.

seor-
PIATEALINELX MHOTONACIOR CTemet 2n:

Qu(x)=ca(l=2?)"  (n:

y Kam0ro §a KOTOpMX MOCTOFHKaS Cp BMOpaNA TaK, WTOGH BEMOA-
Tizoch pasercTso

2 .., (279

(n=1,2, (2.80y

He Buwicann TouHoro JHGteHHA NOCTORION cry Ot co coep-
xy. JLas STOro 3aMeTi, 4T 1A A06OF0 HONEpa -
M s temucnsa [0, 1] npasenuBo nepasencrso

[ R (281)

Tpumenss nepasencrso (281) u ysntepas, w70 —= <1 upu -

Gou n>1, Gynem nvets

(1—xtydx =

Vi .
S (1—nxydv =

(2.82)

o

Ws, (279), (280) n (289 aakriouaew. uro aae Bcex vouepon
npabedaina CrCAYIOMAN OUCHKA COEPXY AnA HOCTORK-

< Vi (2.89)

1 3ro nepamcrcervo purenser wy 10r0, 470 ups mobou w1 Gy (+) =
1 () eorpmarenua acony wa_cerwere 0<xel man wax

fdy {1 e

H CHPABENIKBO PARCHCTRO
5

. o
dy | Flx pax
PR

[ fo ) ey
i

3ameuanue 2. B cayae, ccu o6xacts D he yrosrersoprer
TpeGoBannsm Teopews 3.7 WIR 32METAKIST | K 5708 Teopeme, nacto
¥RBETCH pasburs o1y OGIACT: e CYUMY KOHeSHaro e oGnacteh

umpemmx o, Toraa e
w D B cray choft
Oon snmmanocrs panen cyuse
HiTerpanon o cootserci
O6racnan Tak, o6aners D naob-
paxeinyio ea puc. 34, voxuo
DasbilTs Ha cyduy Tpex o6nzcteh
D., Dy, D;, % KaMofi B3 KOTOPHX
IpHMCBHMA BAK FeopeMa 3.7, Wik
sameuanme 1.
ep, Tlyen, obsaens O
orpatkicna KpHBHN |x yl<
Brgiel, a fx, (pic 35)
Tlaths oot Hapasnentan ooa
Prc. 35 Oy, nepecckaer rpanntty D we 6o-
€€ vew b apyx Touxax. s Yi06-
CTBA JATHCT TOBTOPHUY HATEIDAIOB
pasobem o6nacts D Ha swe o6nactit Dy u Dy oceio Oy. Tpuuenss
10 Kaxcuofi 3 061acTC Gopayay (3.16), noayuny

g/(n y]dxdg—.g xydxdﬁj;!'xgaxg:

_jxm

Vi

,, .
f_ ydy+5xd.x 54 —S’(x‘+xi)m+

Vianomesuas Rawi Teopis ABORHOTO HHTerpana Ses Kakix-Iibo
DCROXHEIIA B HOBHX WAER TePENOCHTCS Ha caywalt TPORIOTO H BOOG-
We n-KPATIOTO HATETpana. OCTAROBRMCH Ha OCHOBHHX MOMEHTZX
TeopiH n-KpATHOTO BRTerpaa.

Tlpy onpescsem Knvoca xssapupyeus wowecrs o ¥ waac:
ca KyGHpyeHHx MHOKECTD B aticroosat v xypea cpesek
HIKOJIE TIOHATHA MACIIAAN MHomylu.'leOH Huryps
pakoro tens, soroprie ofaaaior cuoﬂcnﬂmﬂ a}mmmnnoc’m, .
guamwoc, wororomoc (04, § 2,3 1a. 10w 1). B mpocrparcrse
Er, n 25 Teno oenownaetcs 1o, 1o nake e HaueL
Jecrsa (o) 5 BV, OFpAENEOTe THREMACCROCIA, oyt
A £A35c RYOHpyeunn 763 8 B Gy Ao CunTat MapecTAIM CHOLOS
BHUHCTERHA OBbeNa 1aCTHOTO BnXa TeX B E* — n-MEPHOTO  MpsMO-
oo Tapazesenicss

Hanowmay (e, § 1 . 13 w. 1), wo wuokecrso R=[ay, 61X
X[as bi] X X[on il e 0% m (£, o wes £} 3 B AT Ko
TopEx ai<xicchy, ..,y HISHRETCH n-M € pREM KOOD A He
HATHEM npnnoyronbﬂum napasiencnunexon. Ecum
bi—a=h A7 BCex §, T0 R HaGHDAIOT A-MePHHM KOOPAHHAT-
WEM KYGOM ¢ DeBpow b TOWKM (Cr, o, ..., Ca), PHE G paBIS
A0 a;, Ao by, Hazonex sepmnnax R a cerveuts, voe-
AHHSIOWTE BRPUIHHE TANA (1, O, Cicty iy Cistyo Ca) B (G5, G

Con, By, Cononn C2), — peGpawn R Boe pespa R napainenshu
KOOpARHATHAM OCAM.

To ananormu ¢ E', F?, E¥ ecroctnenio onpeaemiTs ofbes -iel
HOrO NpRMOYTOAHOTD NapaiteTeNATeLa R KaK SHCHO, PABHOE MPOHS-
BeIGHO JUTHR BCEX €10 peSep, RHXOLTIEX Ha ONHOR BEPUIHHM, T. &

KaK o p(R):n(b,—m)~

asopeM saeM e r-x Ta enoy Muoxectso Tosek EM,
TpeAcTaBIAIES wﬁoh Dﬁ'bEILHllEHHE KOHEUHOTO WUHCMR  f1-MEPHEIX
HDAMOYTOARHHX M eXIeNHNIEROB, HE HMCIOUIMX OGUHX DHYTPEHRHX
ToueK, pefipa x\)'rupux mapaTetHy OCAM KOOPIHHAT. OGBEM 060
TO 5AEMEHTAPHOTO Tela 1M USBECTEH H PABEH CYMME OOBEMOB COC-
TABIROULIX CTO nAPARTENCANCIOB.

Tlyer, temeps D — mponssoabHas orpammsennas oGaacts B E7
Hasobest RmKHEM 06bheMOM 06aacTi D TONHyHO BEPXHIOR
rpaib p.=p.(D) obbemor Beex cojepamuxcsi » D 31eMeHTApREIX
TeN, & BEPXHHEM 06heMoM ob6dacTa D — TOIAYD HHXKHIOD
£paite = 2(D) oGiemon acex aneGRTApROHR Tel, COTEPRAIIX 00«

et D. lorko YOERHTECH B TOM, BTO Lo p*.

OBaacts D Hagupaetca KyGHpyeMOR, ecli . TIpH 3TOM uie-
a0 z")( 1 (D) =p* (D) nadHBacTCH H-MEDHEM  OGTEMOM - 0bnace
™

“ ey o a3 on SerwenTon apesOpasyeT D ApSFol uvehich e @Zu:‘u:“ copamderen i o e vy v ow e
& Feomerpuuecoe cnohicrno [{ldvdy  pasen nao- My, < | (G 9)dy < Mudy @14 P i
wadu obagcru D (cm. yreepawiense 2 wa u. 3). £ 3 2
™ N e T ST ol g g T ™ P ——— TaEva s
TIpn BENOJHEHHH STHX YCJIOBHI CYIIECTBYeT TOBTOPHHA wHTCRpaRm § 4. TPORHBIE H n-KPATHBIE HHTETPAJIB R anod P JIBORHBIE H n-KPATHBIE HHTETPAJIbL

cerscnre O<r<l.
3amenanue 1. Hsiomennoe uaMu IOKa3arelLeTBO JIETKO
aboGuuaercs ra cayial dyiku m nepesten f(s, vy .., ),
nempepiayOf 5 mAepuOK 1yGe ()
Conepieino aiazorsno tespeste 218 ok, w0 Aa
TAKOT QYRKINH (X1, 32, ..., %) CYHCCTBYET PABNOMEDHO CXOM-
masiest K el B m- uepton Kyﬁe TI0CACAORATCARIOCTE HIOTOUIEHOB
OT /m nepeMenmAX i,
S anenanie 3. Smieri, 110 GurypupyIIC B Tcopenc 218
MIIOPO'LTEIIL MOKIO SAMENHTh PYHKIMANMA Goee ofuieil NPKPOTH,

coxpansis npn 1oM °
ragHMi 060 i gyux-

iy f.
tasuath A yur:

st onpeicaenRX s 4eK0I0pOK wnoweetee £, aarelpolf, ce-
1) ftgeA; 2) fged; 3) ajeA npr npowssosusx feA
i ga,n  ODH ReIeCTRENIOM G
MubiMi c10pajMH, aAredpa ceTh COBOKYINOCTh (PYHKIKH, 3aMK-
yris OTHOCHTENBHO CAOKEHNS 1 YMHOKENNST (YHKUAI 1 yHuowe-
HUA GYUKUHR (A BRUIECTROHHHE MR,

Clti (st KalAOH TOUKH & Mm»ne(wd E ualifercss wexotopas
dynkus ge=A Takan, wto g{x)#0, 10 roBOpaT, M0 aaTeGpa A
We wcuesaer oMol Touke ¥ Muoxecrsa E.

Toopsr, 0 conorymiocTs A gy, ONPEIGIGAILX a o~
eer ABgeNner TOTKN HHOKCCTA E, ccth IR A0
Gurx AyX pasTHIBHX TOUCK %y 1 1 noro MoxecTsa nafizercs
dyiins f s A Taxas, sto ) A (x

Uweer mecTo caenyioiee aaMwa‘xcnmme yomepurene:

Teopexa 219 (reopewa Deflepmrpacca — Croywa®).
ﬂym A — aaceBpa renpepeionsls na lm,umlrcnmu“? noacectse

E pynriut, erﬂpﬂd pasdeaser touku muowecrsy E i He ucte-
aaer w8 00oil Touke 91020 swosecrea. To:0a Kandas  Henpe-
Poienas na wwonectoe I gysigin 1(x) Nower 6wo npederaste-
Ha o cude npedera
| syt aazeSper A.

2 Hongunns, w0 cioos [&4 comaer apursaaeioets | & A
) M, Croyi — conpexemisli aneprkanch w
[ Ao il evwitr b R v ——
e

Bo oo raase 9. | GHTH yKA3AHH BHXHHE SA1AWM O BHHC-
MM WAOWaTH KDHBOMUREHUOA TPAICWAE W O HAXOXKACHEH poi-
(CHHOTO MATEPHALION TOUKO/l TyTH, NPHBOASIAC K NOHATHIO OXEO-
KPATHOTO ONPENEMENIOND. HATErpata, AHaTOTHIHME MHOTOMEDHHED
Fasaon, Taxie, IGTDIN, KA SLAQT2 O SUTICTCN O0DeNA a2
naw o Tena, oGpa-
300t TDABOTIT X PRCEHOTDENTES MRS 1 TPOiRBIX HHTETpAIOB.
HaCTOAIIeH TABe HAATATCR TeOpHS N-KPATHHX ~HHTETPAMON
{22). TloctpoenTe TeOIN A KPATIX WHTETPAIOB UPOBOAHICH B
BOTHOM AWATOTHI C MOCTPOGHHEM TeOPHE omtoKpTioro  userpa
I

Hlas Goee
WITerpAON €HaRANs ARORKTOR ToWRTHE  AR0RHOTO. MiTO s
HpAMOYTOLINK, 34TOM BBOLETCR NOKATHO ABORKOTO, WHTOrDATS M0
TIPOH3BOMLNOH OGIACT KAK ¢ NOMOIIDIO UPAMONHENHOTO, TAK R C
TOMO0 TpOTEEONLROND pastein stoft ot lgrpoexuaa
Teopks neperocTCR RA CAYIAl A-KPATHOIO wHTerpaza. B Komue rma-
S5 Py TAOTC KpATINE HeCRGETCIRG HTETpanE

M ¥CAOBHA
Jlkonm)m WHTETPATIA

1. Onpejenenke ABOHOTO WNTCIPATA Ads MpAMOYrOMMNKA. Pac-

cvoTpim wpomssoio Gy [, 1), ompezereimyio aciozy xa
npavoyTOMEHIKe R <b]><[(,\/<d] (prc. 3.1). Boexew mo-
EATne wnemnmé coti Gy
(%, g

Bhasosen cerwens [a, 6] na
ma Tonex <) <p <. <ty

) a cerwent Ic, d i p wacrie- !
HBIX CeTMEHTOB MPH NMOMONLN TOUEK Yt
=< <y <..<Ypo=d. Dromy
Pasbuenmo CerMeHTon COOTBCTCT-  £=4|
nyer pasGiente |
R npumm TaPA:LICBHEIH OCHM ola=2 2 @
Y, Wa R-p HACTHSREX
npuMo}m.‘(bnuKoa Puc. 31

=4

ACTIMEIC cer’oTOR T  mONO- w
T
T




34 T'n. 3. [lsofiuie & n-xparune wkTerpani

B noaHoft aHANOTHH €O CaAydaeM MOCKOA OGTAcTH ROKASHBAETCH
kaenysomee yTacpaens
13 To2o wrobu n-mepuas wbracrs D Gbiaa xybupyemod, Keobxo-
buso u docrarouso, urober das 410600 £3>0 HawsuCs dau  aAeweH-
apsix read, 00Ho s Fotopoix codepocur D, a dpyeoe codepaurcs &
. pasnocrs oGuenos xaropi no Kodyo mensiie wucia 6.
epXHOCTbIO (AAH MUOTOOGpAsHem) M-MepHOTO
Ghoms oy h Hasomes: aaaicy D8 MHORGTRG, D66 TOURH KOTOPOTO
IpHNARTERKAT SAeMCHTAPUOMY Tely KAK YFONHO MA7OT0  A-MEpHOTO
ons.

s MPHBEACHIOIG YTBEPKCHHS TMOAVIAEM, WTO f-HEpKAR 06AHCTE
1D Kybuppens rossa & rosens. rocdas Rocoa wpanuiia srod - oGsacr
pedcrasancr coboit Mnuaﬂnﬁpaaue N-MEPHOZO OBTEMA HYAb.

HpEAENIM n-KPATHEH WATCIDAd OT OYUKIWN 1 NPeMEHHHX
(%) = (1, %s,..., %) CRAUATA B n-MEDHOW KOODRHNATIOM _MpAMO-
promuon ‘napanaexenmmese R. C STOfi 1eALI0 IPOHIBONIM paabrienne

napaineenunesa R KOHEWNHA UACITOM THNEPNIOCKOCTeH, Napa-
[ReAbHL KOODAHATULM OCAM, HA KOKQUHOE SHCTO WACTHMHEIX n-Mep-
wsix_napaescnime s,

Ian ykasausoro pasbmeuns T B nomtol OMHH €O cayuaeMm
=2 onpereanea smerpanuyio, nepolo ¥ MO0 cys w1000
orpamenron » R gy j(x). Teneps onpesemis nxparHUuE
T pyHKUNN f(x) O maparmenenuneny R
o apesen mrerpismas cyvin PR cTpeNzEI X HYR0 AFNSTPR
pasghenta T napaserenseta
¥ ans caysas n—2, reapns Jlaply yCTaNaBIHBacT HEO X 0=
wamoe RocTatowise yeaonie WHTETPADYEMOCTH
sexcayomei do
Hon Wrespupgenscru r[;ywcu,uu 100 o mopoasenenunede R 1eo6-
xm?wm & Oeerurouuo, urguit 017 o020 =0 namaoce pasbuenuie
2

T nuncde R, 041 wmpam pasiocTs aepxned & RudRCT
cyma 6nma Menpwe €.

Myers teneps D — samkmyTas
[s Mepuan obnacrs, rpanita KoTopoi mcer e omw nynb,

nKpatHui MNTerpas oT GyHKNHE [ no o6aacTu
ripbaeRnerca Hak mTeipaz 10 1 S epmony KopRATIOMY TpAMO-
yroauowy mapaaercinery K, coneprauiesy oGacrs D, or By
Ik F, cosnagaomets ¢ f b D n paskoit nyuo exe D.

"Hus ofioaranenns n-kpurRoro ukTerpana o1 gyswun f(x) 0 oG-
nactu D OHH K3 CHMBOJIOB!

(ear={].. [in m .o ) dadh..du. G171
b 5

Oruertum, uro nponssenciite dx=dxdxs..dxs OGHIHO HAGHBAIOT
sacwenTON 06mex a B nporTpaKCTLe

Toruio Tak €, KaK K AN CIytan 12 AOKaSBICTCH muTerpa-
DyEMOCTH N0 noMepHOR 0GxzCTH D 11060k HEMpEpHBHOR QYRKUNR, 3

§ 4. Tpoiime n n-Kpatnie wuTerpams 135

raxxe GyuKuun f, o6aanaiomel 5 o6aactn D I-croficaoM (r. e. or-
pammenioh b [ dyulik, MIOKECTRO 046K PASPHEA KOTODOR HiMeer
y-vepHLE 06bew AYTh). Boolille, NIMEHeHRE NHTErpLpYeMO dyHK-
Wi KA MIONECTRE TONEK n-MEDHOTO OGLEMa HYJb He HIMCHSCT Be-
AWAmHY GATETPALA OT 3TON DYRKITHH.

JUi% ONpEenCHHS n-KPATHOTO HATCIPAa MOKHO HCHOMH30BATH
pasbuetie 06racTi D i UDH TOMOUM KOHEYHOTO 4HCHA NPOHABOL:
MHX MHOTOOGpasHi OOTLeMa Hydb HA KOHEWHOE WHCAO YACTHYHHX OG-
xacreli npouaROALKOG Gopb. B NOHON AHATOTHN C TeopeMo 3.5
JOKAGLBATCA, UTO TAKOE OOIee ONpeleTeHKe -KPATHORO HHTErpaia

% n-KpaTuOTG BHYETPATA OCTAIOTCH CUPABELIMBHME 8 OCHOB:
HEX_CROACTB, c«[)opMylmpoRanue n§ 2 B ABORKOTO HITErpana.

NOAHOR ARANOTHK C TS 7 yerauapmraercs dop-
wyna moBTOpHOTO Hwierpnpﬂnaum{ aan numpana (3.17).

» n-mepraz obaacts Da 061adaeT Tes CEOHCTEON, €10 2106a
npanas, mzpune,man ocu Ox, nepecexaer ee epanuty e Goace
yew & Geyx TouKax (UAi NO YEAOMY orpesty, Gzpnnuuenmmy oymz
rouranu), ooy koTOpULX  He 0Co OF1 CyTe G(X2, X\ %a) U
b (s, X3, ale, x, ... x,)gbm, Tay ens Xn

Tiyors 4 Jmm f(x) lmu'epu,'lyenu 6 o6aacti Dy i donycxaer
cmemasame A 2i066ix Xg, us_(n—1)-neproli obaactu
npoexyued D,. Ha
Orontn oowcpamzo unreepara
ke Far o Eg)
§ F s m
%)

EICARN

aw

Toz0a cyuecrayes (n—1)-kparnoid usrespas
foofrtm . x)dn.
Dpx

B

=j£;;§dx,dx,.. dx"m:,j O

ax,

150 T, 3. Jlpoine w n-kparie ATCrpazN

Tlo Teapeme 0 cpennem auauckun
{79 1det Jy (91 dr:mﬁgudet Jy(0) dx,
G ®
A py & [y, My, My =sup f [ (). Tlostomy
s
m | 1detdy (9] S [ Nty (9] dx= [ L] ldetJy ()] de
% e G
W RepaBencTso (3.48) MOKHO yeuAUTE:
i o
Y mV(C<Y, [FIvwlidetdy ()l dx. (3.49)
= =¥

B cuay yTsepiaesis, chOPMYAUPOBANHOrO B KoHLe § 4, xesasm
uacts (349) npr h—0 mmeer npexen, pasmwi {F(y)dy, w mo-
5

cxomy |.mz Gy=G, e G=y~(D), 1o b npeneae mpm
0 ..myuam;

[ dy < § 1G] detdy ()] dv. (3.50y
B E
Meisn 5 sTax paccysaenuax porsmin D n D', paccuarpusasn
8 D' gynuno g(x)=f[(x)] et Jy(r) | % memomsyn aewsry 1
W TeopeMy 06 OmpeeaHTENe NPOKIBENEHNA ABYX MATPIE, MOAYHHN
TPOTHBONOI0K KOS HEPABEHCTRO.

{710 1detdy ()] dv < [ Fl9) . (351
B b

s (350) n (351) mmexacr soxasuaeuas  Gopuyna sawerss
o

no 06aacty Doy u Popuyaa
s

FE S Ft s s dndsy . dra—
Bt

f(x,. LN

*o)dey. (3.18)

B SODAYIHpONaTHON yTREpRASHIN b PO 1 NOKST SCTYTSTE
M06aR HI NEPEMOHHEIX %s, X3, ++- ,

nokasana.
Noxasateabcrso Teopemms 88 Iiyers fly) — npous-
S0l IMTOTpRPYENas 10 OSAsCTIN D GyiiNKnS B BRIIOHERM B
yeosust Teopen
o mretpupyemoctn ywnan [(9) 2 o6aact D D ronpuze, wto
cymecryer mocTonRRan M0 Taas, 310 ] (4) | <
Jlas xawnoli s ul,u'rpuux'renbublx Gy e y M
f2(4) =M—f(y) Teopema 3.8 cpaseniusa (3 cuny meMMM D
TOra us siMeinoro cpOACTDA hHTerpana BHTeaeT cup
nom bopuyE (3 28) 1 fas paswocth fi{y) —fa(y) =f y) Teope-
a 3.8 nokazana.
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3amenanne 1. B yononuax 1eopems 3.8 MOKIO KONYCTHTE o
pamcxie B HYID xcOane (155) s ReKoTOpON TpHRaLINEEN DY
Monecre ToUSK S, meiomlen rnepuit oGvex mya. B cawow
Jielle, MHOKECTBO S NEKHT GHYTPH deMeHTapuoli  Qurypu Kax
Yromio Manoro oGbemd, TPHYCH CONIACHO SOKASAHHOMY BHIIC Lup8'
Beanusa hopya

{ foydy=
»

]

5; FLoE] [det Jo ()] dx. (3.52)
Ac

w

Ocyuecranis 8 dopwyite (3.52) TpEACALMSIA IEPEXOT 1O AOCICKO-
mateaprocTH saementapRbix duryp {Cs), SCCh, neMepwbi oObeM
V(Ci) KOTopiix CTpeMNTC: & Hymo, JOEUIMCH B CHPUBelAHBOCTH
(Bopmyau (3.23) m i3 PACCHATPRBAEMOrO CIydas.

3amcunanue 2. Hseer wecTo caenyomee ywepmnm{m PLLERS
Leecs UacTHIN CTydaew TaK HaswpaeMoll Teopeust Caj

Yrpepxaente Hyco G — aukHyTas ozpmm’«emu)z ybupy-
enan obaers 6 En a gy (321) unewor a G senpepuontic
Cactiue npoussodHbe Nepaozo nopAJKA N0 cem nepesenssin. TT4CTo
A={xSG det (1) =01 Tozda n-nepamil obves mwosecrsa A pa-

oen i
e vinepucienne n samenanie | HOSBOAOT OCROBORITLCH 1 TEO-
pewc 3.8 or TpeSovanan HeobpaulenKs AKOOKARa (3.22) A Hyab B 0O-
e
3ameua Hue 1 Kux OKasHBaeT paccMaTPHBAEMHL nn»{e npnr
R0

aep, it
i wuime s emyanc tonamof | oaacTa 4 yoromhn ety (xi%ﬂ
an peex x&[‘

Tip (v, wysEinesl0, 1] xel-2m,2x1),
4 y=(s) onpencaer panercrasn

p=ehcosyy, fy et

sin .
Toraa D=y(D)={(yy, w)=E* 1< (g Hy) P <e). Jlerko moxcuu-
Tam, wto iz 7 eoGpasopanmsi det Jy(x) =€ e paven nyo

o peex Sl Cpaiiin mexay coGok mirerpau b Gopuyie
Bo) e [yl

{§ dydy, =m(e—1): [ Idet Sy (ry, x)] dirdra =
) 3

dx,Se"'- oy =2 (e2em 1),
Am
TaKuM 06pasom, QOPNYTa 3uMEHH TEPEMCHULIN e LMEET WecTa.

) Apryp Capn — warexama (pox. s 1909 £}

138 Ta. 3. [lpouwse = n-gparhse WiTerpats

\ »
Vo () JO—E) T a2

Crenacy sameny nepemensoft &;—=cos) b HOCTETHEM HHTCTpAJe, BRE-
Jem ofowmavenie Jy= | in*8d0  u nmpuvem &0 sHEMaHe TOT
axr, wto Vi(1)

. Torna

Va1,

2
Wos (1) § SO0 =2t (VL= ... =
¢

S AR AN AR

Taxum 06pazow, oGLem n-MCpUOrO mapa panyca R BHpaMaercn
Popyol
Va(R) =2"R™ oy o Iy

OTKYEa, HCTOANSYH HSBECTHNE QOPMYJS ANA HETErpaaon /s, oxof-
aTeabio noyuacH

R ? , ecan n HEweTHO;
Va(Ry=

L €CAK B GeTHO.

§ 5. BAMEHA TIEPEMEHHBIX B n-KPATHOM HHTETPAJIE

Veranapmmpacwas  s1oM nﬂparpar}ve gopuyaa sauexs mepenen-
S0/t FBTCTC O K
wnrerpana.
Tipeanorowint, wto fysain F(g) =f(....4r) muterpupyeus
HeKOTODON SAMKUYTOR, OrpANAUEHHOR KyGHDYeMoN 06nacT D B Wpo-
crparicrne E*. TIpCATOOKIY, L8168, TTO0 OF NEPEMERNHX Y1, Y, -, Un
Mt HEDEXONHS K NEPEMEHHHN Xi, X21..., In, T. € COBEDUIAEH TPEOGPa-
sopanne

= Bn 4§50 99 1 moxasano, mo

. eca & weerno;

2, ecm & werwo,
P -
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B=N (e S

321
KOTOPOE KPATKO MOJKHO 3ADHCATE B BUAC

y=t(x), (3.21)
NOHMMAA 101, § TOUKY A-MEPUORO NDOCTARCTSA (41, ..,7n), WOA %
Tonsy mMepioro mprcrpascina (61, 32, ... %), a MoK b COBOKYT:

HOCTH 72 QYHKLIH 1, ¥, -,
osauum iepes 1 1y 06nacts b B, x010pas pH mpeoSpasona-

e (3.21) wnn (321") nepesosurrca B D, 7. e. moaoxim D =1
Tipin 50w, it Beera Syncy TpeGovaTe, ¥IOGH TpcoGasonae oty
nau_(3.21) Romyckano oGpaTHoe, TaK uto D'—y

IloKanem, 970 ecan QynEumn (3.21) mueior s - nenpe-
PHBHNE uacTube DORIBOZHHC MEPBOTO TIOPFRKA H ecan B 910 06-
hactu D' oTiden ot Kyaw akoOkar (cw. § 2 na. 14 . 1)

L, (3.22)
)
70 [ n-KpaTHOTO METErpaza OT GyMKUEH f(y) Mo obxacts D cnpa-
@efMEBA CICAYIOMAR (OPMYNA 3AMEHH MEPEMEHHNX

(1 ={ rivear| Z 2k |an 528
? 8

KoTOpan B MORPOGHON IAMHCH NPHHHNAET CICAYIOMID BUR:

j', S

s 9 dyy - dy=

s Walxy e ] X

it (3.23

e
MeioT @ 06aacT DY HenpepuioNile WOCTHbIE NPOUSSOOKGE NEPEOZD
nOpAGKA 10 Bre nepemeKHiy U OTAUYANE OT KyAR aKobuan (3.2%),
rezpupyenod 8 D gynnyun  F(y) Llwﬂseﬂ.msﬂ
Gopay.a sasenst neperls. (32
TMETHM, UTo NP yomosARX Teopemu 3.8 cymectayer mpeoGpa-
s0BalAe -, 06parHOE NPEOGpAI0BANIIO .

154 T2, 8. Jeofnie w rxpate WeTerpann

5 6. Baruncaennc 0GbeNOB f-MepHNX TN T

z=[0, YR—F+ ]
Tlepeifien K LHAHUAPHUCCKIM KoopAuMaTan., OCxacts D’ onpexte-
aeren vax:

:{(m. rn)ebige [“%J re(0, Reosq), z& [0, VR‘!Z‘]].

Puc. 36
@opuyia savels: Tiepewenmsix Aaer .
W2 Reos@ V=
v—1 r[jntrdqdzfé j|a¢ J‘ rdr S 1dz=
5 ¢ 3

Reosw

Takms obpason,

v %R’(“——i—).

Banicas pesymsrar b Buge V=(2/3)mR*—(8/9)R?, orMerns, 1o Bl
umcaAeMHil 06nen ua (B/9)R* MeHblle ofLema Monymapa pamHyca
R, #a KOTOPOO 01O BHPESaNo.

2°. BHUHCNTS HETErpAT

1= j ﬁ P axdyi,

e D — Teo, OrPARAYENHOE CBEpXY NOBEPXHOCTHIO
(224424 22) P =any, (354)
a causy miockoeTs0 2=0.

ep ypanuente (3.54) mpu-

et BHR X
722 5in? O sin G COS .

Tax Kak z30 A9 TOUK NOREPXHOCTH D, TO, YUNTHBAA CHMMET-

pHio Teaa OTHOCHTENbHO oCH 02, 1OCTC SAMEHH NEPEMERREX TONYIHH

w2 w2 asg Vilmgses
I= 25@54& j’ r‘sm\pmswsinﬂcnsﬁd/:
3
ap o
at ind sin®
L | sinr g cost ude 5 sin® B cos 0 =110
§ ¢

3°. BUuKCTHTL MitTerpan

I:H .J‘Vx’ﬁ-x’iﬂ- TFR drdr, .. Y,
>

1ae D) — n-yepuuil map pamHyca R ¢ NEHTPOM B RAYale KOOPAUHAT:
{5y ) E E Y x;<R’), "2

Tlepefinen  ciepuiecin xoopamiaTa 8 £t
D'={(r, b, .-, B) EE"r & [0, K]
6,0, 21, 6,=[0, «], £=2,3,....0—1),

T & obmsers Y napameaenuct,
PAMYAB 3aMeRH nepeMemuiX (3.23) H TIOBTOPHOTO HHISpHPO-
aaui (3.18) npBOLRT K MTErpazy

R m o a
I= Sr"dlg a0, [sin0, ... _\ sint—2 i@t
i 3 8

B Gopaytol weerpans o1 cre-
ueneh Cungea. (ow 1. 48 577 e an enoky 13 e, 138 snoft
KHHrH), TOAY UM

R
et A

142 T, 3. [lsofuse # n-xparaue witerpans

Jlerko Buzers, 4T0

nosTouy npcu6plaoxaum| Ty u T HespoXeHAHe.

e - Aas npeoGpasosanud Ty u Ti* npu aro6od nenpe-
puwmﬂ ‘s obaaciu D pynxyuu [(y) cnpasedausa popKyaa sanens:
nepesensix (3.

Tlokasateabctso Aemmum 2. Tycrs R — n-wepmmit

D, gynsuns F(y)

Meer BHL

Fl) [I(y) npn ye D,

0 npn y=RN\D.
Tocratouio fokasats, uto
fF(y)dy:rs F (Tx)|det T |dx, (3.28')

rae cnmBoaom T obosnaueno onHO W3 npeoSpasopannit Ty wau T4

Bamernw, uto ecunm R — NPAMOYTOMBHNG Napaineienines
(s a<yr<<bs, k=1,2, ..., n}, [TA]-'R — chosa npsmo-
yroabuih napannexenkuecx

npr A>0 1 ”T’<z.<

iy

’x,. <2 <by k£l L <x<

<5 men A< 0

a [Tyl 'R — kyGupyemas obaacts
fon: <mabe, AL, G <a<b—x).
Ha octosamin dopsyasi moBTopHOTO METErpHpoBaKna (3.18)

Jroa=

1 1 % %
T P o s trcrdis .

|

§ 5. Bawena nepewensx 5 A-KpaTHOM WiTerpaze 143

Tpiuesss  oioKpaTioNy irerpasy 1m0 nepeweiof | Gop-
Myny 3aMeHb NePEMEHHON yi=A%, JUIA CAY4as ~npeoGpasopauis
xi-+X; s cayuas npeoGpazosanun Ty (oM § 5 . 9
u. 1), noayumm

a) aan ciysas npeoGpasonantis T4

[Pl o v =
%

2 M G oo YR TP 2> 0;
- (3.30)
Fy, ot M Gpn oY) (—R)dx mpi A< 05

6) asn cayuas npeoSpasosaiiisi Ty
PG oo gt § Py ooy Y 54550 Yiar oo U) i
) £

(3.30")

Mozeranuu (330) wa (3.30) B (3.29); sarem, BoCHOmb3ORAB-
b (opMy7ofi MOBTOPHOrO HETerpHpoBANHA (3.18) K Te, 4TO

aan T=Ty;

1
\detTl:{ Al g T

a TaKe nomaran yi=xi npu k=1, 2,
aem K panertcroy nzs) Jlenva 2
AKOE HeabipoIcOenHoe Auuell»«)e npeoGpasosanue
@ 305 npederdauno s sude cyneprosii Konewioeo ucaa npe-
obpazosanuit guda Ty u T3 npu
W', Pasotoen nosasarenserao

S R

Ka Tpu sTana
ew, To anmeqnoe npeoGpazopanke ', saKoNAIOLE-

€cAl B NepecTanoBKe MeCTaMu i-fi i j-ii KOODAHHAT (MPH cOXpaHeHHH

beex ocTanuux

wecrn npeoGpasosanuit uma Ty 1 TP

158 Ta. 3. Jlsofiusie n n-xparusie urerpaas
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Dy (oi(f) = supf —i nri,, (%)), a cumsosom w:(f) xonebauwe 8 D;

npene.muqn @yukuuu ![x)
Tlok: AR 060TO AOCTATOUHO GOALIIOTO HOMepa
cnpaneATHDIS HepaBcTDA
wi(f) <wi(fa)+e/ (2AD), 18 (3.58)
rae AD — n-mepuull oGvew oGaacti D. Vuwomas satem (3.58) ma
o6vem AD; uactmusol ofiacti D; i cyMMHpYs noAyuaioutiecs npH
STOM HepaBeHCTBA 110 BCeM i, NOAYIHM HEPARCHCTEO (3.57).
Jlas m0oro womepa n u MOGHX ABYX Touek ¥ H ¥’ 06aactH
D; cnpasenTHBO TOKAECTEO

TON) =1 (") malf () = (VU () = (") 1A () =F ()]
@.

.59)

B cuay
{fa(x)} k dynxmun [(x), A1n PHKCHPOBAHHOrO HAMH NPOHIBOALHOTO
£>0 nalizeTcs HoMep 7 TaKoR, WTO AUA BCeX TOWEK X oGaacTi D

|f=(x)—f () | <e/ (4AD).. (3.60)

Tlpumensis & Ipasofl wacrn (359) uepanenctao (360),  sanroe
RA% TOCK X=X yan

U(X)—-I(*’H<lfn(x)—hl{)l +¢/(2AD). (3.61)
s nepanenctaa (3.61) nonyaes
V) —F()] <o (fa) + €/ (24D),
OTKyAa, KaK M B cayuae Teopemu 2.8, cieayeT JoKasmBaemoe Hepa-

BeHCTRO (3.58). Takum 0GA30M, MOKA3ATETLCTRO HHTCTPHDYEMOCTH
npegeTuoR gy [(x)  oGaacri D sasepuieno

noamm,»ocru (fn(x)) caenyer us ouenku (3.60), cnp;\neiulmwﬂ nm\
beex x&D, i w3 orweuentoro ra: swatenme maTerpa-
aa ( ltlx pasio n-mepnomy obvemy AD obaacti D. Teopema 3.9
soxazana.
Tlpsseren GopmyaHpOBKY Te0peMst 3.9 B TePMHHAX (yHKIHOKANL-
i prton
Teopema 3.9% Ecau ynxyuonaronoul pad

) & Em)

Z (%) (x=(x %,
=

57020 pada ux(x) npedcrasaser oGO QYNKGUIO, UNTEZDUDYENYIO
o o6aactu D, 10 u cymma S(x) untezpupyema 6 obaacru D, npusem
yRa3aHNOL PAG MOMNO UHTECDUPOGATs HG WHOXecT@e D nouaenno,
Te

gs(x)d 75“ { untoyax. (3.62)|
=5

§ 8. KPATHBIE HECOBCTBEHHBIE WHTETPAZIL!

Sror naparpad mochsiien 06oGUEHMIO NONATHA KPATHOTO HiTer-
pana ma cayuan HeOrpamWieHofi 061acTi WKTEPpHPOBARUA I EOrpa-|
HM9EHHOM NOAWHTErpanbioii Gynkunn. Me CHOPMYAHDYeM NOHATHE
HECOGCTBEHHOTO KpATHOTO HHTETpana Tak, WTO GYAYT oXsaucws oGal
yRagannix caya

. MonsThe Kpatux WecoGCTsenusx wuTerpaos. [lycrs D —
oTkpiTOS CB3HOE MHOKCCTRO MpoCTpAICTRA rw  Cusonou D oto-
suaum . koTopoe

k D _ero rpamus.

Onpenenenne 1. Bydew 2080puto. 4t0 n0caedosareasnoctol
{Dn) orspretoix o atcre mOnGTOR RO Beeepnmeaer
Mroacecroo D, ecau: 1) 047 4106020 HoMepa i Du=Dnii; 2) 06%-|
eOuenio acex mioacects D cosnadaet ¢

Tlycrs na mnoxecrse D satana gymxuus f(x), x= (%, %
55, %), WTerpHpYexan o Puany a noSou saurciyTon KyGHpye|

on nocae-|
AORATERHOCTIS {Ds) OTKDLITAX. MHOMECTS, MOHOTONIIO HCUEpIBaIoLIE]

e, uto D, kaxcuoro D,
(OTCIORG. B YaCTHOCTH, BHTEKACT, 70 KEKAOE MHOWeCTRO D, orpar
HHuEHO)

en enenne 2. Ecau 0an awo6oi 1aKod nocaedosaressnocrul
{Da) cywecroyer npedea wucaosoil nocaedosaTeAHOCT

a, J‘ F(x)dx (3.63

Dn
u o107 npedea we sasucur or ewbopa nocaedosareasnoctu {Dn), ol
sror npedea muusanrcx NlEOﬁf!‘B!NKNM uwrrezpaaom o1
Gynryun (x) ne 00HuM us
cunoonoa:

éf(x)dx wan . 7Gx
o

VX)) dxydxy ... dXy.  (3.64)

. OM Keie, COXpaRss npH samicH (%, X0 i-10 Tpx

3.29 p cxodurca x caoeil cymme S(x) PasHOMEDHO Ha HEKOTOPOI o en- i sTon wuterpan (364 cxoxmmunu]
329 W 10 KOODLHNATI (OCTATLHE Ho MERTIOTCR), MoweM. samHoaTs: o o wyamenes obaaera B pn 1 eenel e oo cn. pe (369
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e npomssomuM), 7o cynepnoamuna THEL (|Awn|>0) n meex

WpoimeReHNX TPOLK HpEOSpaIoRAIL IepeneReT SaewenT (3.34)
v (3:32). iayaon sascpuens Jewua 3 noissana

IpONOENROD A0 npeos-

pﬂaoeunu» o ZSJ P eenpepasonodl o obnicris D gyt |
enpasedaing opayaa saens nepencun (3.25).

B acre, dopuyaa (326) crpsseniuza s Kaoro
apcotipaonsni sana Ty a T+ (xowa 2), Ho TaGod mmmeinoe
S e gyreproa:
unn KoHEaNOrO YMCAR TAKAX NpeobpasvRARAA_(aewma 3), mpiuem
Skoinan aoR cynepuoamin npecEpasOwAMNA paneH 1bORisEAE.
B0 sinoBKAKOS (nesh

mencreme na renMMn 4. Foau G — npousorouas xybu-
pyesas obzacts 6 BV, T — nporssoaswoe eswpoxensoe aused-
woe npeolpusosahue, 0 n-uepnwii ooven V(G) obageru G u
n-mepunii obven V(TG) ee obpasa TG cessuns: pasencraon
V(TG) =|det T|V(G). (3:36)

JL1s MOKA32TEILCTBA STOTO YTBEPHKICHH ,lmcmmtmn B qmpuyr

e (3.28) Basrs [{y) =TG, D’'=T-4

Tlyers, Tenept Aauo mioboe npeoﬁpaaosuﬂﬂc (321) ((s 21))
i bumonHeI  yenopus Teopemt 3.8. Ilpn sTom oba erpana
® (3.23) cymecrnyor, ecnn Tonsko D'—y-(D) — kyGupyeman
OBACTL, TaK WIo alf IYXKI0 0KasaT, KYGupyeNOCTS DA panen
cTno mnTerpanon 5 (323).

Myens 2 (9 =sy(0 G, i=1, 2
. S g ——
Slkobu |4 (%)} oSozskaumy cumeoaoM

LH) —  anewmenty

+ %), camy maTpRuy
Jo(x). Hasonew nop-

MO TOUKH X= (%) ..., %s) Beamsniy || %] = . Haso-
B
vew wopmok matpruws A=layl (i, j=1, ..., n) vemwuuny
Al {
0= max {8 jal |
Sleno, wro ecan y—As, 10
Tyl =1AxI<iAl- L. @an)

Kpoxe roro, 41 enumos warpis 111

5. Foau abinoatenvt ycaosus Teopessi 38 u C —
n- m,m»m RoopOuamal K46, npunGOAewaus obador D', 10
n-nepntie oGvenn xybu C u 20 06pdsa p(C) cesaanes nepasen-
craom

V@) < Imaxllde (i V. (3.38)

Jlol(asa1e:n~.cn!o aewms 5. Tiyers C — n-mepstdl ky6.

¢ eHTpoM B ToaKe %= (X, .., ¥a) & ¢ pe6pou 2s. Torda ky6 C
MOKHO ONDEACAHTD ﬁepaaeﬂc’mou

f—sl<s. (3.39)
B cay gopuyi Tefiopa, ans gyawan n iepeseux (%)
(c#. m. 3§ 5 ra. 12 %, 1) naitnerca wecao 6, ug ukTepoada (0, 1)

TaKoe, 4T0

Wo—% @

o o o
$ Jy T+ 0 le—)] (5 =)-
=

Orciona u 3 coomomensa (3.37) sawiovaey, uto

10— (ol < maxly (-1 340

Honaras y—(x), §=(¥), nonyuu 7 (340) w (3:39):
gl < s max Wyl

Takis 00pasoM, ecAn TOUK X HAXOZHTCK B KyGe C ¢ pe6pom
95 1 ¢ HenTpOM B T0UKe ¥, TO 06pa3 y=1p(¥) TOTKA x HaXOWHTCR
5 xy0e ¢ uewTDOM B TosKe § ¥ ¢ peSpou 25 Max [y (). Tosro-

sec

wy wnoxeerpo §(C) KyGupyeso &

Vip(ep< [r"éacx 14 GV (C)-
Tlewsa  sosasati

MexcTnHe | M3 AeMMB 5. Fcu evinoixewst ycao

reopenst 8.8 u o6ancts G yupyens, 70 4 e 06pas (G) o
pyes. B Yactwocru, ecau D Kybupyens, 1o u IV =y (D) xybu-
pyesa.

Teicramessio, sparia 7oore KyGupyeuore wioieeraa G
IDIMETCR WHOKCCTBOM n-MGPHOTO OBOMA Kyab, 3 TAKOE MHOWe-
CTRO COPMACHD AOKANHOMY yraep)menum npecGpazyeTC B MHO-
JecTBO, n-MCpHIT 06TseN KOTOPOTO TAKHE PABEH HY.IL0.

Kydupsewoers obracru D'~ 1(D) cietyer 1 toro a0 3
JonoBARX TeopeMi 3.8 414 NPeOBDasOREHs -1 BHIOTIEHEL Te e
Yeaopms, w0 i 1A

Caencrane 2 s nouu . Bcau pywsyin [ (1) wneep

yewa o o6aacti D, D=y~ (D) u swinosnents yci o
33 70 Fb0) o naromg 4 [0 106t Fui) | rezpupgents

HOIl CXOKHMOCTH UECOGCTBENNOT0 KPATHOTO WHTEIPAJA BWTEKACT €ro
a6COMOTHAR CXOHMOCTS,

Opema 3.12. [1n NeCOOCTOONHSLE m-KPATHOLY UNTE2PAAOE
npu M2 nONSTUS CXOJUMOCTU 1t GBCOAIOTROL CXOMUNOCTU IR8it-
aazentron.

okasateancrso. 1) [okakem, uTo K3 a6COTOTHOR CXO0-
JMOCTH KPaTHOTO HecoGCTBEHHOFO wurerpana B ofaacti D creay-
©T ero ofkunax cxommMoCTh B 5T0R oGmact. Pacexorpaw  nse
HEOTPHUATEALULIC (YRKLHH

[RCESUEN Ny s

[I{ETR ) (3.65)

[pencrapmn nx b pite

_[ [0, e f(x) = 0;
[ { 0. ecnt F()< 0;

(n—{ —F () ecan f(x) <0 @0
0, e f()>0 -
u orvernu BuTeKaio-
L 73 ONpeTeeH A STHX PyHKUHL:
0<Fe () <€ 1P 0 < /=0 < I/ (3.67)

FEO =T+ =tk 1 )] =F (D +]-(0). (3.68)
Ms_uierpupyemocTn B coGeTaemHoN cubicne  dynkumn f(x)
R0 To60it Ky6HDyeNOii n0106AUCTH OGNaCTI D) BHTeKAeT WATETpH-
pyemoets 10 0oii Takoi nogobaset dyrKuna |j(x) |, a caeno-
Bareanto, u dynkuui f1(x) # f-(x) (410 caexyer us  opmya
(3.65)). Mcnombsys cxoamMocTs Muterpaza | |f(¥){ dx, TombKo

L B
W10 yKkasaMuoe  CBOACTBO QyHKUHA fi{x), [-(%), nepaseﬂcvsx
(3.67) W Teopemy 3.11, ySeXTaemcn B CXOAMNOCTH Hecob

HUTErpaIon ghu)nm [/ (x)dx. M3 onpenenenns necuﬁu-

BCHHORO WHTETpata CiIeIYeT, UTO ECil CXOUNTER HecoOCTACHHB Hi-
Terpas o oGaacti D or Kamuolt wa yskunk [o(x)  [_(x), 10
CXOMTCH WHTerpalH OT CyMMH I PAIHOCTH STHX (bynKumit. Ha niep-
BOro  coOTHOWeHRA (3.68) C/GAYeT  CXOMAMOCT> mHuTerpana
Sm)dx Tleppas 4acTh TeopeMbl AOKA3aNA.

2) Tlycrs kpatumil necoGeTsennmii  muTerpam ff(x) dx cxo-
urren. Jlokaxes, T0 o cxomutes aGeoniorno. flonycrim, uto 510
yTiepiKpeike hesepuo. Toraa k3 Teopeut 3.10 BuTeKaeT, TO noc-

sesopaTeAuIOCTS WITErpaton O UL 1/(3)] w0 oot oo

Tomu oGaacTs youpye-

etk abracreh {D.} Byaer uonurouao nospa CTz\mmeu

ecxomeuno GOAbMOH mocKeNOBuTeABHOCTO. B wacTHoCTH,

Tocsexonarezocrs (Do) G0 pUCpaTL K, 0 Sk oBoro
. HTOHACTCA HEPABENCTBO

{0 dr >3 [ 1fided2n 4 (3.69)
b, .

(R0CTaTOTIO DITH MOGYIO MU AeaRaTEABROCTS {D) K sepopeauis
ce, 016pocHR Te OGNACTH, 74 KOTOHIX HepaseHcrno (3.69) ne mai-
noneres). OVosuatin W69es Po wiioneoetso Dy D orna 2
(3.69) oAy, 4TO L% 110600

f \/m\,(xﬂf 1f{x) dx | 2n 1-4. (3.70)

W3 wroporo cuoriomens (3.68) cacayer, 1o
)’ 17 de= | frindet § /- (0dx @.71)
, 5 7

™

ukcapyes npoisRokaLi Hovep n. TIyCTe in_ 31000 A
anyx wurerpanos b npanoii wacrix (371) Goabiiin Gyaey weps
“Touna n3 coorromenni (3.70) n (3.71) iroayuina

5 Fedx> [ FR) de—n+2 (8.72)

{ Tak, wroGH
enmus you~

Pasobben 06acth Py Ha Koueunoe o obaacteli P,
BUKRAR Cywma SmAc: GyRKIH j—(¥) A1% 3700 P

seTsopaa Repaseuctay i

0§ i) de—Y mlo; < 1

Torna, samenus b aesoit uactu (3.72) WHTerpad muxrei cymmoi,
NOAYSHM, CAEAYIONIC HCPABEICTBO;

Emu\ﬂ‘ > ‘ 1F (o)) exs-n+ 1. (3.73)
¢ By

ew Pyt

9 Bpeco mi=infy (<), Ao — mept
e




152 T, 3 Jloofikiie # n-sparuse winerpass

3amevanue 4. B yorosusx Teopews 3.8 MORHO AOMYCTHTH
*a_HexoTapom
D" uioecTse S, MelowieM n-MEPRA oben
JI0KAgaTELCTRO STOTO (PAKTA MOMHOCTEIO AHAJOTMINO AOKASATENb~
CTBY yrBEpRIenHs B aameanni 1.
§ 6. BINHCIIEHUE OBBEMOB n-MEPHBIX TEA

B § 4 970 r1aBH GO OTHEIRRO, ¥T0 HATErpaA

1 U [ldu,lll/,.”dy,l (3.53)
pamen ruepiouy oy V(n) o6aactu D. Tlostomy pesnunny
dydys ... dy, ecTectseivo HadaTE SaeM ueutox ‘oGuena

Paccuarpinacon AexapToBl chereme xoopuHar O, ..., gn.

C nowousio npeadpasosais (321) nepemlem OT NeRapTOBHX KO-
OPRHHAT 1, ys, . ,xooﬁ roBopsi KPHBOARUEHHEM KO-
opanaatan 1, %, .. 1KY NpH TAKOM Mepeole (cornacho
Gopuyne saeins nepemenms (529)) rerpan . (3.63) peodpasy:

erca K BuAy
Dl the .oyt
H ium | 0%

T0 BenHHHy

Serectoento damats aqeMenToN O6veua 3 KpABOAMNCH
HOll cHCTEME KOOPARHAT OXiFs ...

Virar, uoyms - akoSuaa . xapakrepisyer paetoxenies (i
«cxaTHEY) 00beNZ IpH Nepexone OT - ek prosax oopumar
G108 <. 4 X KpUBORRRCHHIIN OOPRRHATAN 1

Togcunraen snemenTi oBsena & chepeesiot n WhTmapHtECKHT
xoopgugatax.

Tlan cepiueckhx Koopaunar B mpoctpanctoe E°
x=rcasgsing,
y=rsingsing, (r
z=reosd

>0, 8=[0, 2], e =0, 2n))
RKOGuaH mMeer nHL

cosasinh ! )
Dl s @sinb —rsingsin0 reosgcos 6

§ 6. Buuncaenne o6vewos n-wepmx Ten 153

KOODZMHAT B E

@
y=rsing, (r=0, 9= [0, 2n), z& (— oo, + )
z

AKOGHAH HMeeT BHIL

cosq —rsing 0

sing  reos0|="
0 1

Dix, g, 2)
Dir.9. 2

Crenopatensio, siement obtema panen rdrdgdz. B wacrioct, fas
TOIAPAL KOODAIZT i TIOCKOCTIS STEMEKT BAGILA pADCT rirdg.
37

bepi
yaﬂenc-mauﬂ
zg=rsind;sinG, . sinb,;
o
Xp=rcos0ma [] sinb m=2,3,...,n—F

bm
Ty =rcosbuy, (720, B,=[0,27), 0, = [0, ), m=
SKOGHAR MCET BH

Dty sy oo 50) _ a T st
Dir, By ..y O0y) nsm *

Taki 06pasoM, SAeMEHT 00LEMa B nMCPHIX CHEPRICCKAX KOOP-
Ammmatax pasen r'dr 1‘] sinf=t Bydf,.

eph. I Bhrawcanrs ofvew V rena, BupesaIOr WAL
pou x’ 42 =Rx 13 cepn 22+ y7+-2'=R? (puc. 3.6) 4.

i Oxy
K O paenonboiend Aapano o7 0G0 092, Hootowy Rocra:
TOTHO BLUHCIHTH OGECM UETBEPTH TEIa, JEAAIEA B TIEPBOM OKTAHTE,
e

V:4J'£'[dxdgdz,

D={(x,y, )= E*:x [0, R, y= [0, Y Re—7],

136 T'a. 8. Jlsofinsie w n-xpatiue WnTerpann

(oropopimcs RaswBath obnacth D npocTofl, ecau A Kaxaof
H3 KOOpAUHATHEX ocefi m0Gast NpsAMas, Napasiesas 9Tof ocH, 1HEO
nepecekaeT rpanKuy STofi 06J1aCTH He GOACe UeM B ABYX TOUKAX, KGO
wmMeeT na 5TOR Ppammiie LKA 0Tpesok. TIpuMEpOM NIPOCTOfi oGacTH
MOMeT CAYKNTH n-MPIHBA NPHMOYTOMbHEA napaiselenunes (peopa
KOTOPOrO He 06A3ATEALHO NAPAMIEbHA KOOPAHATHEM 0CHN).  [lns
TOCTOR oGACTIL opuyAY MOSTOPHOO NATETPHPORBKIA MOHKHO TpH-
MCHSTH 110 060M H3 EpEMEHHHIX X1,

SaKOYCHKE OTMETIM, UTO, KAK H AT cayTan n=2, cnpanex-
AHBO CaylOULee yTREpIKAEHHC:

ycrs pynryin

§ 4. Tpolluue # n-kpaTHe WNTErpaAH 17|

1,.(1)-;(,5['(.“( f )

,
-l[(l—:,)"" Tacs (1)dE, =T,

) dta) dc.=fn_. (=) dEy=
:

\
<1)s[u—s.w"" =T (1)

F(x
o6aacru D, Mycrs npocrpancreo En noKpmw cetrot n-mepHbLE KyGoa
e 1y Cayee, Gy — Te Ky KG3QHHOL CeTKU, KOTOpObIE
yeauron codepwarcs a D; ¥ = (¢ b

&")—  npouseoas-
Han 1oura ky6a Cyi my=inf ), k=i, 2
N

'm (k). Toeda rasdan

ua cymn
s
u ¥ mpnn
i
uncer npedes npu h--0, paskwid n-xparwowy untezpary (3.17) or

Gy (x) 1o obageru
Tpuseps. 1° Bumncaums o6uem Ta(k) n-wepuoro chmmaexca

e
.E. FEOm

{0 0 oo G E™ x>0, i1, 2,

Tpuenin gopuyay  (318) nocaesonarensio 1o nepemennsin i,
,Xn, HOAYWHM CACAYIONLee BHPAAERHS AR OGHe

1dv,) ... }dxy) dx,. (3.19)

r.(h)-.f(j k

Caeaeu » xawnow omvoxpaTaon mnerpae » npoval uacr 19)
SameHy nepeMeRtoR xi=hEi, Xa=hEs, ., Xn=hEn.

&

e (1§

dg,) ... ) dby) dt. (3.20)

c Ta()=—+.—t

s

‘T Ty(1), n 7ak xak T (1)=

T, (h)——‘-
2°. BuuucanT, o6vem Va(R) n-mephoro wapa B(R) paanyca R

BRY={(ty 50 ..., s En L <R
Hcnonsayn dopmyry (3.18), noayuaes
v,.qR)-SI v.fldndx,._.ux,,u

o V 5
=001 Ldz,)

e
R-_zg
&

B OAHOKPATHOM WHTErpade no nepmeunun Xi Chenaem 3aMeHy nepe:
Meunoft x=RE, n). Monyaau

) dxy) dx,.

Has swuncnenus Va(1), Kak # B npeiwayleM mpuepe, moaydaew
PeKyppenTylo dopmyay

4°. Busncanh nurerpas Tyaccona
nf e=dx,

PaccuOTpHM Ha THOCKOCTA A€ 06AACTH

Cr={(x, Y B+ <R, 220, y20),

Ke={(x,e=E*:0<x<R, 0<y<R}

pr FeOTpUITCALIVIO VWK iyx mopoNemvHX ¢~ Ha
prc. 3.7 nsobpaents o6mactn Cr, Cyr— HTBEDTH KPYrob paiycon
R u 2R b nepaom xmexpalTe, i 06ACTS Kg — sailTpurobandNE
kg
Hotwonsky CocKneCun, 10

T7e day < Qeﬁmy-)dmy( ] ey, (355
R C2R
[flns cpemero miterpaza (3.55) noayus

5 & N
(et dadym f o dx f ¥ dy— ([ e "
i q i i
[Urobst MoacunTaTh 0CTaBUIMCCA [BA HHTETATa, CICA4eM 3aMCHY Me-
peveix, nepexorn K womapuii oopumaTak. OGacro,  Koropun
i STOM Tpe0GpasOBaH MepEXOTUT b Cr, HMeCCT BIL
Ce={tnmeE: ra 0. R, e=[o 2|}

Tlpuvensnn GOPMYIY 3aMeRbl IEPEMCHHL, TOXYNN

w8
_g! e dxdy ﬂ o mmp:!m; ertrdrm

ﬁ e dady = 2 (1 — e~

dror npuem

Bas
fa.

?e"‘dx Va

3

Tiyaccony.

§ 7. TEOPEMA O NOWIEHHOM WHTErPHPOBAHMT

H PALOB

B§ 4 om 2 Guna goxasena reopesa 25 o uiemon uerpio.
0 QYRKIHORAABON  MocaeRoBATEALAOCTS {12(%)] ua cermente
] nitionof ApAMOR. AHLTOTHTNGR TOPEMa HMECT MECTO § ANR

cayas, Korfa "
mHTGTpUpyeu » Heroropor: oGilacTy mpocTpalcrua En (m>
9. Mye:

opema 3. rorames, cepamennan s

syupgeman. obaacre 8 . Ects Gunionarmmas nocacdosareas.
ooty {fa(x)} cxoOurCH & npedenvnoi dyrKyuL [(X) PasHONEPHO &

u

Qeavnas pynKyus unTEZDUDY
nommo

ecau Raxan guusiun [+(3) wkrespipyons o o6aacru D, ro u nbe:

kG 6 3TOd OBATLTI, NPUHEN JRGIANRYH

.

aactu D noaeno,
e

§H0) de=lim [ fo(x)dx.
5 3

xasaTeapcrso. MEKcHpyeM npomssomsioe e>0.

npH NoxasaTenbcTse Teopewbt 2.8, jin 0KAIATEALCTSA HHTErpUpYe-

wiocri | b 062CT
Tax

5 D 16CTATONHO AOKAZATL, WO WAITCA HOMED B

ft, uTo 111 FOGOTO pasbuenns obaacti [ peprian cymya S W

MIDKHAA CywMa § OpeembRoil GYNKUHM [(*) B BepXHAn cymua S,

A

KOHewHoro uncaa

NpORIBOMLHOR

38;

(KRR CYMMa Sx WHTETPUPYCMOR B D QYRKIER [1(¥) coRsauul lie-
S—s<(Sa—sa) +e/2. (357)

Paccuorpux uponsporsRoe pasbneilue ofnactk D TR  mOMOI
TIPOUSBONBHIX MHOTOOGPASIi Mi-MEDHOTO 06beMa
b 1A KoReuHOE ACAO saCTEAHLX obmacteir D
3 GOpMAL, e HMeIOLUIX OGUUIX BRYTDENIHX TOUCK. O60-

auins cumponow w;(fe) KomeGanve QYNKUHR [.(x) B obaacTh

.
pasescTsoM

singsin®  reossin® rsin d X
D9, 8) ot A \pcos & =r*sin 0. Hs (3.20) caeayer, uto Tn(h)=h"Tx(1). Jnn suancaenun Ta(1) mo- V()= fv Vi=F ¢ LTy .
o8 0 —rsing 4 3ra Gurypa meamsseres <renon Busuaniis GO MMeRH HIBILHKCKORD MATCM: JIysaem creRylOLyio peKyPPEHTHYIO dopMyay: )= ) Ve (VT Jo—mT v ma-
Cenonarensio, saement obema pasex r? sinGds e XVIT 5.
156 T 3. JIsoAnue w n-xpeTare mnTerpars § 7. Teopena 0 NOTACHHON RITErpHpODAIN dYHKIHOHATBARN 157 140 T'a. 3. [loofiabe # n-kpaTHNe HHTErpaas § 5. GaweHa HepoMemNAIX B M-KPATHOM WHTETPAE il
¢ Tocrauy noysennse Bupaeita b (3.55): Hosasresnctny seopeuss 38 mpeuncuien cors sew. Crata- ¥+ gt +
P a8 Ranun oSocnomanme gopuyan (3.23) A7 cryas, worsa mpe- e oot
= EJH (%, ecnd A HeweTuoE; ok y 555 obpasoname (321) Avasercs Y o (Jle)auu 1-4), iy + Gants (3.26)
= 2yt z—ﬂ‘<ge-“’dx< . cBeneM K STomy Ciydaio ofiee npeoSpasosanne (3.21) s e R T
rae Aln) 3 ) ¢ By v e peoop U=ty +Onata + ot B
2 & Jde 1. Ecau npeofpasosaste z=1p(x) R8ARETCR cynepno- Al s
frwecrd T2, eCm n deTHoC. Tlepehnem x npereny 3 (3.56) mpu R—-oco: suyueir (u/xu npoussedenuen) dsyx mpeodpusosanis " rae @ (i k=1, 2, ..., n) — NPONABOTHAME MOCTOFHELE HCXA.

¥=tha(%) ol (x)]), mpusest ece yuacToglousue 8 ITUX
npeobpaacaanisx rpymcuuu wneior wenp

epLisHble 4aCTHbE NPOUS-

a00Ksie nepaoeo  nopadKa, 10 aKOGUAK g‘g . esael 8 TOUKE
£=(R, ..., L), pasen npoussedenuo sroGuany gﬁn aasrozo
o souse 3, o swobuan DL, esaruit o z0use =i .., il
208 g=vu (%), 7. ¢.

D@ _ D D) (324

D(x) DG Din

utu 8 nodpobroii aanucu:

D@ ..

n ) ta)
D(a, i %) Dlgs -

L) Dl oy )

HoxasateascTno mewuu I Sayeruy, 4o una moGuix
i

L2 n kel 2, nanenenr (), cromunh a ne-
D)
Dix

Peceuernn i-it CTPOKH B k10 cTOAGNA AKOGHANA u aATH

B TOKE X'= (1, ..., ¥n), 00 TPABHIY AHOOEPEHUHPOBANAL CHOK-
Hoit A‘bylmumx paReH

Fu_ > \ an L
@)= («)'—“—(x). (3.25)

rae y al5). ~
Ho o mpamkiy mopewuoMenys ompeNeATEIci pabeiciso

(3.25) u oswauaer, 910 AKOGHAE J:x:‘ BoaTui B Touke , pasen
20)

uponsheRenmo AkoGHERT

DGy
D) ;
‘Hanomunm, uro AuHciuunM npeoGpasoBanuen Koop-
AMiiar HasHBEETCR PEOOPASIBAHHE BHIA

. BIATOTO B TOUKE ¥, Ha AKOGHAH

BanTH B TOUKE . newa 1 nowasana.

It nuwefinoro  npeodpasosanns (3.26) aKo6uan D“’; con-

nanaer ¢
=layll, . e.

marpuum  sroro
D m

=det T (3.27)

Ecan 5107 oNpefe/inTes OTMEN 0T Hyas, To menoe mpeopa-
sosanne (3.26) maswbacrcs HeBHPOWACHHHM. B sTOM cay-
aae cyimeciyer oGpaTiioe MPeOGpazoBAKKE, TAKKE JMRERROE 1 HC-
|<upo)ku?lmue, 1 ypapnieus (3.26) MOMKO PasPCIINTE OTHOCHTCTE-
X1, X, . Kparko Gyxem oﬁuaﬂ;\‘lz'{b MusciiHoC NPeo6paso-
panne (336)" cnusu.mw y=Tx,
cumponom x=
Ocuonioil LieAbio CICAYIOWAX TPEX TIeNM ABARETCH AOKASATeAB-
€TB0 Toro QaKTa, UTO LI EERLIPOXIGHHOTO JHHEAHOTO npenﬁpzzo-
Banun (3.26) 4 A% KAKZOA HONPCPHBK
benaisa @upm(\g;ﬁauaﬂu nepemeninax (3.23), wotonyio e mu

2 ofpamioe ey mpeoGpasosaie

»( Fo) Atyflé"i(Tdeet T|dx=|det T| j‘f(m dr, (3.28)

rae D'=T-1D.

Cuanana paccwotpim s el 1peoSpasovanas macTioro

B

1) snsetuoe mpeofipasonarie T, supiaineecs 108, 40
aTe 06apAseTCA -1 KOODAUNATZ, @ Bee OCTATBHHE

oD tRRarR P 370 CoRpananE:

ga=2x npu k=1, 2,

e
R y=Tisx (KpaTKas sanucs);
2) auwefirioe npeoSpasobaiive T4, SAKTOYAIOMERTS B TOM, HTO

{7 KOOPAWRATA YMHOX@TCR Ha THCIO

0, s ce ocrammie xor
OPARATH TPH STOM He MeHSIOTCSH

{y, o i k=1, 2,
n=hz,

an y=T4x (kpatkas sanuce).

160 Fa. 3. Jlsofinse & n-xpatae HETerpaAN

eri, uT0 cHMBOA (3.64) MCTOAB3yeTCR M B Cayuae, KOrAa
npelena ykisaHHNX BHIIe NOCACAOBATETBHOCTER HE CYLECTBYeT.
B stou cayuze unterpa (3.64) HasupaeTcs pacX O LK M CA.
. Jlsa DPHSIAXS CXORMMOCTN NECOGETACHHMX WITETPEI0R oF e-
ompmaTeRax gy
copema 3.10. en exodunocru necobcroensoco wsrezpasa
(364) Or neorpuiareaunon o oBAacTi D gynxyuu |(x) neobxoduo
1 GOCTaTOWNO, 4TOGH X0TS Got 0AL OOROI NOCACOBGTEASHOCTU KYOU-
i {D,), MoroTONHO ucuepnesanoused D, Gviaa ozpa-
HUNEHKOIL 4UCA06AR. nOCAEI0BATEABNOCTS (3.63)
ateanbctso. Heo0xo0uxocrs. CXOMMOCT HecoOCTsen-
woro wirerpaza (3.64) o onpeseacio 2 ouisuaer, uTo HoceAoRa-
Tessnocts (a-), onpezeasexan payeicruou (3.63), ctoauren A neex
nocaetopaTenbtocTel o6aacteli {D.), MOHOTORHO HevepnuBaiomx D,
2, ci1e10BaTebHO, nDC.’IE:kchTEﬂbNeEIb {a.} orpannuena aas kamaoit
Takoil nocaenopatensHocTh {Da)
crarounocte. Tlocienonateasiiocs (3.63) orpannsena u e
y6uBaet, Tak Kak DacDnti 0, CAEAO0BATEBHO, OHA CXORHTCH
cay 1. Ocraercs J0Kkasath, 4To ecal M uGe]
106yl ApYTYIo NOCAEAOBATEABHOCTS KyGHpyeMbix obazcreli {D's),
MOHOTOHHO

a= [ fx)dr

CXOANTCA K ToMY Xe uncay I. QuKcHpyeM Ai06Of HoMep fig w pac-
cuotpim obzacts D, Haxerca wowep n Takoh, 4o Dy, Dp,.
ﬂeﬁuumenhuo. JOTYCTHM, 4TO STO He TaK. Toraa ans mo6oro Homepa
k MoxnO ykasats Taxyio Touky Mye oTOpas He npHHAaLTe-
ot 0GaacrH Da. 3 nocaenopareasioers (M) MoRHO (8 cHny sauk
Dn_] BBEAHTD K HeKOTOpO#
nocaenopateauoctn. Touka M muecte c Hexoropol
oxpecTHOCTIIO NpHEALEHKHT OMiOMY W3 muoects Dy Ho torma
sToMy ke muowectsy Dy, (H Be MHOWecroa ¢ Gomsmmn
HOMepaM) npHHALIEKAT TOUKK My C KAK YTOAHO GOABUMMH HoMEpa-
i A 570 npoTHbOpenT BHOOPY ToueK My
Hrax, cymectsyer nowep n, Taxof, 4o Di,< Dy, Hostomy

@, <a,<I.

Orcioa L Sheaer, o mocsetonarerutocny {a,'} cxomuTcs k mexoto-
pomy T<I. Mensis MecTamu B HAWNX PACCYRIEHHAX NOCAENO-
snunmocﬂl {a-) u {a.), npuiew x nepaencray I<I’. Crenopatens-
¥o, ‘eopema joKasaHa.

B § 6 NOXHO HaRTH MPEMED BUUKCACHHR HECOSCTREHHOO HiTEr-
para

§ 8 Kpaniue necoboraennie wmrerpass 161
1= S"S e+ dydy —lim 'E:If e dady =2,

e D= S Ey x>0, 8200 Cooils Ne B, drg<n
20,y 0% 11, 2,7 e npiivep 4°°§6, B KoTopoM crexyer
Sawennts, R #a n).

Feopeoa S11 (obwmin mpusax cpasnenns). [lycrs Gynsius
F(x) u g(x) acrody na oTKPuTOR MnoacecToe D ydosAETEOPAIOT YCAO-
‘ei0 0] (x) <€(x). Toada us CXODUNMOCTU HECOGCTOCHNOZO UHTEZ:
pasa [ gx)dx evirexaer cRoJuNoCTo  HecoleTaCKO2  uNTEZpaAR

j’/(x)fzx, a us pacxodumocru | [(x)dx ewrexaer pacxodumocto
b

»
ggmu

Nloxasateascrso. Ilyem 0C1€/10BATEALEOCTD h)ﬁll‘
PYCMBIX 06AaCTefl, MOHOTOHHO ucuepuuummux obaacts D. U3
BHAX RepanencTa

[ Fladr< §a(xdy—b,
Dn

{62} Baeser orp he-
{as) paeuer reor {b) (a1 06O nOC-
eonatentouT cBaactet (Do). OTcioza i3 Teopewst 3.10 BTe-
saer cupanciazocts copmy.AKPOBAKHOF TEOPEMS
TP HCCACAOBAKMiI HECOOCTBOHHBX HHTErpaios lia CXOMH-
MOCTG NEHOAAYIOT (TANZAPTIHE  (3TaIOHINE) GYHKIAK CPaBHCIA,
HanGoee )nmpcémc:&wou i voropux ABasCTCH  QYHKIAA g (X
x|, p>0, Ix|= 3 Jlergo npobepHTs, uTO
ccan otnaces D — wap painyca R "(R>0)"c nentpow o wauaae Koop-
wnar, 70 necoGeTReHHI NNTErpaa OT q.ymnnu dal no oGaact D
cX0aiTCA TPU P<m i PACXONITCA TPIL e D —pheil-
HOCTS, TOTO e Wapa, 10 HecolCTBeIH um’erpan or Gy ||
fo gGazenit D cxoutca npi p=rm W pacoros upi <
3.

caenyer, uTo

ITerpaan or lj) KM

B srou myxcre M muncii Caish MEARY CXOTIMOCTLIO 1 a0cOMOT-
Ilpn  stom,

Kak u B oﬂNOMepnon my-lac, HecOGCTBeNbA WHTErpasd j f(x) dx

Gynem HasmBath a6COJNOTHO CXOARULMUMCH, ecan cxcnnrcw
wnrerpaa | [/(x)| dx. Kpatmie secobcTheHise MNTETPais B OTM-
4iie OT ONOMEPHOro CAyian 0BAANAIOT TeM CBOHCTBOM, 4TO 3 OGH-

6 s

144 Ta. 3. [lofuie 1 n-Kparaue WTerpaTs

§ 5. 3auena mepeweniux 5 A-KPSTHO WHTerpaze 5

(1 1) 5> ek )=

—5— x5
I Z

I

" -17

(=t g, ) (g ) = (0

Te T T,rT,ﬂTT,

3), Oruerine aro yren koneunoro wHca nepecTaHOBOK MecTa-
Wi ABYX CTPOK HAH NBYX CTOAGLOD (T. €. TyTeM KOIGWHOTO Wilcia
npeoSpasonanni THTa ') Wil KONCM. npuaccra moSoe miefiioe

neiiouy
¢ MaTpuuei lluu\l, y KO’lem'( OTANNHE OT HyAs BCe [JIABHHE MH-
HoOpH, T. €. Onpen
@
A - .
Gpy oo O

3) Ocraercs Koxasats, 4TO AWHEHHOE mpeoGpasopaliue ¢ OT-
JMAHME OT Hy7A [MABNHME MIHODAMH MOXHO PEICTADHTH
5 Duze KoReworo wca npeoGpssoRaNK THI. T W T2, Toka-
Kem 370 10 HHAYK

o n1 peccworpum mpeoSpasosanme T ¢ warpuuel

0

MpeoGpasosanue  T{"  MEPEBORHT  X= (X1, Xz ...\ Xa) B
(G11%1, %2, -, %) =Tx, T. € T=T{w; yToepXienve cupapeanuso.
PacenoTphm Teneps npeoGpazosaiiie T ¢ matpieh

ot T

B BiZe KOHEUHOro WHCAA nMpeoGpasopanui Tuma Ty M T4, T. e. ut0
cymecrayer kosewkoe wacao npeoSpagonanuf suxs T w T4, nepe-
BoRALLKE X~ + Xy Xat,

(ﬂnxm—“.+a..x‘, coey QU Qe Xaby ooy Xa) =Tx (3.31)

X

JIi% saBepIUCHAA WHAYKIN AOCTATOWHO AOKASATb, 4TO MyTCM
CyNeproSHIKK KoReuHoro uncia npeoGpasosamii THa Ty M TH

MOXHO MPHBECTH MOCEAOBATEABHOCTS KoOpAuHaT (3.31) K Buay

@xiF . G Ersn - G e,
i o

(332)
Xt G, Xz ooy Xa)
1. e. npeacrasuTs npeoGpasopanse T ¢ MaTpmieh
fau BT “1(A+n 1
G o im0
Qi - - - Gaegik ﬂmnwx‘- (3.33y)

o
S u
B DULE CyNEPUOSHINK KONEWHORO WHeAR npeoGpasosannii Buia
Ty n T

JI1 AOKa3ATEALCTBA TOTO, CHANAAA AAT KAIAOTO HOMEDR
an Kotoporo arewen a0, TpomBeTeN e

T "‘*” Tum,‘l““"*” aas 7ex i, 1 KoTOPIX sy =0, sToro|
). € KasaHHBIX

T R Repenener sement

Thoux MpeoSpasonanh A1% BCex

@31) »
(@nxi+. .+ ket GasnFa, -ooy @Fito Gkt
+Axcapy Faly Xebty Tas -0 Xn). (3.34))

Jlasee sameTHM, WTO NOCKOMbKY MiHOp Ax MaTpHun (3.33) o1-
ZMueH OT Hyas, TO OTAHWEH OT HY7A M PaBH eMy ONpeleTHTeIh,
atpius

gy« o s By Guintn)

@y Qe Qxiptn (3.39)

Mo Teopeme 0 GasHCHOM MIHOpE CYLIECTYIOT 9HCAG Ai, .., Frs
e KoWGHRaLA ¢ KOTODWMA CTOK MATPHLM (335) panna

Qg -0 Gebik GEENEED,

T, o pama nepoun -+ 1 snewcutau (k+ 1) crpon, warpud
(333) 7o oshavacr, ¥ro eot i A KaKIOro | 33

7 KOTOpOro A0,
ynepnosuned Tpex npeoGpasopainit: 1,\/*,1(“.,,1,, (s Tex j)
ANE KOTOPHX Ay

To4 T, 3. JlooMe  A-kpamiie KrTerpan

Tax xax m3>0, 10 ocrasiy & cymMe ¥ mAQ, mwwmn Te caarae-

7
e, 418 KoTopsx mi>0. OGrexunenne obnacteil Py, cooter-
CTRYIOLUIX OCTABLIRMCA B CYMME CAATaeMEN, 000sHawN vepea Py,

B obaactn P, (Gymxiten [1(x) NO10MHTENsHA, N0ITOMY B STOK
obaact f(¥) =f(x) (cM. (366)). Cienoparersho, coraaco
(373) nomyuack Hepabenctao

{ Fde> [ 1f( dedntl (3.74)

Obossaunm uepea D* obeamscme Dy n B, Torna, cxnags-
525 HepasencTao (3.74) ¢ HepaneRCTEOM

§ Hadez=— (17 @1dx
By 5,
3aDEROMO CHPABEAABHM 5l (DHKCHPOBAHHOTO HAMHK 1, TIOMYIHM

3‘/(»)@x>n+1A {3.75)
3

B 41 GUACAPORAIOTO AL LOUCPa 1 43 10y Witerpason
5 npasol uacty (3.71) GGnbNM (an pabku nepsoMy) Gyner
Sropof, 0, TPOTGIAD anagomueRS MpeoBpasCRAAR. JNTASAR,
w0 8 obaacta P, f. ( (x), nOnyAM HepaBCICTO

[ e —n—
>,

(3.76)

Hs_cootomeswli (375) m (376) caemyer, wro sas awoGoro
, 2

|j/(x)¢x|>n+1. (3.77)
#

it obacteir {Dir} yea
BuAM Onpeeneius 1, KPOME, 6T MOXET, ye10BHA caranoer o6
nacrefi D', (CB3HOCTS ofaacteii D Moraa GuTL mapywend npn
oTGpucuBun 13 Po TeX oBNacreli Pyl HA KoTOpX TouRaR M-
nas rpam, m; pamna uyaio). Manoa Oefopmaued coeagew sTu
oBaacru consmanu )
eIUtNM KAKAYIO 06TACTD Pyl 13 P € 06NGCTSIO Dy mi-MepHOFE
KyOupyemoit cenawoit oGnactoio Kni (kOTOpylo Oyllew HasHsate

© Mueino 3707 WOMENT JOKISSTehCTHA CYWECTRRMIO KCTOMSYeT TpeCosaie
3.2 (1t 1 OUCLIBIGNAE DIGCH oA 16 TPORORAT):

§ 8. Kpatise necolersennue niterpas 165

CBR3KOM HAH KaHaunom) Tax, 9TOOH NO/IyueHHOE MHUKECTBO
crano cosans. TIOCKOTBKY HEAO 06aactell Pl B Py KOHedRo,
7o amend, awazon KRGO, OBCHaNN GGLCLMIERKE BCOR Kah
7om uepes Kn. Hanoweu orpaniuckwe ua m-yepus ouen V (Kz)
Kawanos.

Tak Kkak dyMuunx f(x) WNTerpHpyema, a clleHOBATeNDHO, H OT-
pannuena uia Py, T

| § Fyds] < [ 1701 de < MV (K,
Ky &,

rae M

up [/ (). TlorpeSyex, urobst m-wepwsir oGue xaia-
T

708 V(K,) yaonaeropua yeaosmio V (Kx) <1/M. Torza

H /(z)dA\( 1. (3.78)

=,

s mepaneucrsa (3.77) n (378) momysaew aax mmGoro n nepa-
BereTs0

{ Fwar|>n (3.79)

TMocneaosaTenbiiocTs  CRASHMX  kySupyewsx  obaacrefi
{DiUK,}  woroToRRO nevepmuBact oGaacts D). M3 Hepaperer-
5a (3 78§ eneayer, wro noenenonaTeassoeTs  WHTCpaIon 3 aescd
wact sroro e wrer-
pan {f(x)dv pacxouuten. Ho mo yenonmio Teopewss ator mirer-

pan cxoanten. llonyacinoe uPOTHEODEUHE KOKA3WBACT CIPABOATH-
BOCTS nawlero yroepents. Teopexa NOTHOCTLI0 AOKESARE

4. Taaenoe auaqenue KPETHHX HecOGeTReRHBIX uhrerpancs. O6o-
snaing wepes B(R, ) mokepuih wsp passca R ¢ nertpou » 1or-
Ke Xo, # TYCTH HaTA70 KOOPAHHAT HAXOIHTCS B TouKe 0EN,

exenenne. fyero dzymcu,ux [(x) onpedeaera npu

*EEm u unzezpupyens o KaX00K ). Bydes cosopuro,
o Bunsian o) unTecnanyena no s I, ccau
wecrayer npedex

lim { [(x)dx.

R iy

37107 npeden mor Gydem HA3BIBATS 2 AL ANLIM SRAUEHUEN HECO-

i Gepeu {D*sUKin) wecto (D*.UK, wrobi yaomaetsopnT yoaoaio
DK Dt oUKacapy 7 onpescienn |

18 T 3, [lsofuuie » a-kpathsie, murerpan

Memma 6. Myers annoinesiu oce yodoaun eopesss 38 «
nyers G —

9(G) — ez0 ofipas npu npeodpasont (1) Tocoa dnn n-jep
w020 06vena obaactu ¢ (G) cnpasedauso Hepasecrso

V(e <P‘F Idet Jy ()] dx. (3.41)

LokasateancTo memmm 6 PasoGsem Xokasatensctso
Ha a8a srana.

1) Moxaen, 4o 478 A000T0 BEAHPOKASHRGRO MHHEANOrD
upeoSpasovanna T u ana moB0ro n-Mepkoro ky6a CeD’ cnpapen-
aHBo HepabeHcTRO

V(O < 1l 1 [mas T4y (1Y (O), (3.42)
B cany caenctons us sewms 4 ats M1060r0 KySHPYENOTO Mioxe-

croa G uas medinoro jpeotpasonaniun T cupavenzimo pasci-
oo (336). Tonomuu G=T-'(C), 1oraa TG=T(T-4p(C))=

VH(C)) = [det T|V(T-19(0)). (3.43)

o (Sl mpanyio vacs (343) ¢ nowomuio nepanericma (3.38),
ot awecro npeoBpasonawiu -
Bgronon o mpospa 5\ BOSKMEN CYTRPUOIHLHIO 1pe:

Vo< MM\ Xy PV C). (3.49)

o sewste | Jpty wdydy=T=1 4y, w60 warpuma Slkody e

Horo peoGpasonaiis conmataer ¢ warpiiek s1oro mpeoGpazona-
. Ho oro T0 liopaBeicTO (3.44) Moer Gw1h
uepenmoaro v nlme 1342] Hep.mmmo (3.42) foxasao,

2) Howen teieps, Jenocpercraciiio iepapercroo _(3.41).
l'lonpoelé mpeenpaterso A-MepHHX pe6pos h.

lyer, Cpy—
; = 16 KyGu, xotopue” rtemuron -
aten n G, 0 nyero Gy Ch. g coner

< ki)

N xyGe Cy minpyes mpoussomyo Towy c 1w ane
= m 57010 Ky6a Ch HepanescTRo (3.42), noaaras u|

T=Jy(xs). Homymu R P aro

V@ (Ca)) < 1det 7y (x0)] max iy (i~

(AP VC). (3.45)

Tlockonbky saewents: MaTpau

s SlkoGu 1, (x) spusmotes Henpe-
PHBRSINI GYRKUUIMIH nepeMerROf % Do BCCH 06AAOTH D, & cAeno-
BATEALHO, i PABHOMEDUO HeUpepuBALME B D', To |y (x)] — pas-

HOMEPHO RempepwmRAx $yHKUAR B GoD', Orcioga sakimuaen,

§ 5. 3avcus NEpEHEINE B B-KPATHOM WETErpATe 149

wro gyrxuna || [Jy (6 |~y (£) [ ruKike paswOwepHO ueupepmpui
B yuprasas, uto | [Jy (x.)] '/,(xA)HA noay mu, uTo A

06010 >0 KafizeTes 5>0 TaKoE, 40 AT B HeG, A
KOTOPHIX p (X, X&) BHOOAHEETCH ﬁepaneﬂcnm n [l.(x»()]"x
XJo(#)[9< 1 b 6. Taxing oBpasow, ec.u BHOpaT ax X

X[ (xa)] ™ ‘Jv(x)u < 1+e(aan cex k) u onenky (3.45) Momnu
samicaTs B B
V05(C) < {1+ ) det Iy (5] V (Ca)-

Cymmupyst voctenrec epanesctao mo Beem k=1, 2, .., m(k),
Romyau

o
VOGN <(1-+¢) Y, |det Jy(x] V(Cy) (3.48)
p=

> yrmepaeon, CHODUYUPULIIROND B KORLE § 4 otof taam
cnenvev‘ uro npenest mpy h—0 Beeli MpaBoft wacTn (3.46) cymect-
Byer # pasen (1 +5)S\det.lq,(x)[dx (e>0 — npONSBOMLHOE UHC-

3

20). Kpose Toro, limG,
=)

sepaseicrsa (246) ronyuaeren nepasencrao (341). Jlewa 6 no-

, Tak w10 B mpencae upn >0 n3

Ecau ootnonenst sce ycaosus teopess: 3.8 u 80~
nosmiszensno HpedmORGGSTER, 410 urniun 1(4) HeoTpuyaTERtHG
0 cnpaeedAtaa (OPHYAL JAMEHB MEPEMCHHOLY
HloxayarenncTao aemums 7. Hoxpoew llpoc'rpanmou £
ceTkoft n-MepHRX KyGoB ¢ peGpom i B 0Gosnauum sepes Ci, Co, ...
, Cugy 10 112 9Tix. kY60, KOTOpHE eTukox coepiates v D.
Tiyers, Gy==y (Cy). [l xamnoi ot‘mAun G sanuuen Hepase:
etro (341):

Ve < [ |det Jy ()] dx (347)

Vasnoxuyu ofe uactn (3.47) ua my, rae

inff[$ ()],
A

my=inf f ()
A

X NpocyMMupyeM  lOJyYeHHHe Hepapeuctsa no Bcem & of 1 go
mih):

- o
S myco<y,

m, | |det Jy(x)] dx. (3.48)
3




i T IO T R TIR T

Taasa 4

Toes020 wreepait o7 Py
15020,

cquit F(x) @ coeae Kowu w obosnaxers

VP gfu‘)iv im0
S

B i
Ipuwep. Herpyano nponepiirs, uro ais ynsint (%, y) =¥
B

| xdxdy—0;
RO

fres camsn gyikins f(x, ) =x wicerpupyena no Komn s £ 1

dy =0,

vop. | xd

(Oruerar, uro necobersenmiit murerpay [ xdviy  pacxoanTes.

B caynac. xocus gyt f(x) mncer ocote
rowke, 5o gBtacn

0T 6 NenoTOpolt
WiTerpupyeMa B KkaxZof  061acTH
D R i), tae BR, %) D, warerpan b cuseae Koun ss0-
lnitres Kak npeies

v.p. {foyde=Tlim { f{x)dx.

KPUBOJIUHERHBIE HHTEMPAJIBE

B 570 raBe Mir MCpCHECed MONATHE DLNONEPHOTO ONpeAereHHO-
y, wa cayuai,

KOTAa 0GAACTHO HITETPHPORANHS HBIACTCA OTPEIOK HEKOTODOHl MT0C-
2K TPOCTPAaHCTBENiOli KpuDoii, TAKoro POAA WHTETPAAH Kashi-

TO uierpana, BINTOTO MO pAMOAKRCHHOMY  oTpesky

Kot
BAIOTCR KPHBOANReHITEMIL

§ 1, IDHATHA KPRBOMMHERHBIX HHTEFPAZOD
DEPBOTO H BTOPOFO POJIA

Paceuorpiu i tockosrn Oxy nesotopyio cpmRENyI0 KpUBYIO

L, i umeowmylo Touex il yacrxon
Tlpeanonozun, o
ypapuetmaxu

[0
bty

anasa Gyaex cunr
A |v B © Knupvumammx Alp(a), pla)), Blg(b), w(h)).
J=AB " oup

(x, J) "0, 4y, kaaan 53 sorops manercn nenpepuoiof (a e
nom‘renbuo. It PEDIIONMEDIO NenpepHBHOH) BRO ot Kpuuo
(rar, s By 115, §) 210 Ganamaer, 1m0 A A9G0ro 250 Ha
Aeter 820 raxoe, uto [ (My)—F(My) 1.6 aan mobiax rosex My My
L, aCCTORITIE ATy KOTOPLMH MCHDIIC 5
bhsotwew cerment (4, 6) npR novoww, Tovex

h<h<b<...<

<to=b ita n vacrwsnsis cermenon s, 4l (k=1 2, ..., n). [pa
ST Spinan L pacnaiacica a1 VST 23T i i,
MMy, tac tonki M, ga), £=0, 1, ..., 1, wuéor Koopa-
(L), = ().

Buepen 1ia kamAok wacTiiHof ayre Ma M TponsBoishyio Tou-
193 (2, 1), woopwnary ROrOpof orseraioy nexoropoy apms-
mxmeuy L‘enmmy 1t 1, t] anavemo t, napamerpa f, Tak Tro

- Ofositutuy

L), ey (T
A)m MM , 7). Kax 6m0 zoxasaso 3 § 10 1. 10

2 KpHBAR OTPCACTAETCH  MapaMerpmacermmi

(<1<, @1
Th ee 11e3aMKIYTONl K OrPaHHYEHHOH TOuKaMM

aenenn Tpi dyskw F(x, ),

cusmoon Al Lanny -4 sactwsiiol

152 T2, 5. onépxnoctuise uurerpanis

caTeaphyio 1aoekocrs. COCTABAM CYMMy niomaiel npoekuiii neex
yuacrxon
pxA (5.9)

Onpenenenne 1. Yucio o naswsaercs npederon cyxnm
(5.9) npu A0, ecau das awbuzo £>0 naidercs 50 raxve, 410 daz
acex ‘pasbuenud M 21dXUMU KPUSHIMIL HQ KOHEWHOE WuCAO dacted
©;, dag kotopux A<iB, weageucuso or awmGopa rowex M; na wacrax
D;, GBROANRETCS HEPASEHCTRO

Ouperencuic 2 Lcau Gan noaeprwoctu  cyuiectayer npe-
Gex o cyun (5.9) npu A0, 10 nosepxwocre D rasweaercs K6ad-
PUPYEINOL, G UUCO & HAILGACTCR ee R 4014 d b 10
aveuanue, Heanas NOAYWNTh IO MOBCPXHOCTH, ANNPOK-
cunpyn npu lseaLe-
A Davepos Fpaliel t Gepn b KaECTS MIOWEAN TOUYIO BPIOD
TPANL IIOWALCH BIHCAKILX MHOTOTPaHHFKOR Tena.
llpn RaxoAcTeINn i KpARON) . CyniecTayer K!Iacrnueckuﬁ npuM!p
Ulsapua®  (rax saswpaensii ~«canor Lpapia»), moKasHBaiommi,
O y uAGH@NE BIMCAUNX B WANLIPICCAYIO HOBEPXUOCTD MUOIO:
TPARIIHKOB HC CYLICCTBYCT KOHGUHOH TOVHOA BCPXRCH Tpamim,
Ma 5.0, Taa0Kkas 0epaRUNEHHOR MOAKAS ORYCTOPORNAS
nosepxnocty B Ges ocobuix Touex, onpedeasenas ypasnenusi (5.1),
readpupyesa, 4 0aw ¢ nAOHAOH T CRPABCOIUSO PUBEHCTEO

"*J‘uw:% %”dudu_ (510

JMlokasarenncTno. [Ipn YeIOBHAX TEODEMA NOTHHTEIDAThIAT
Qyiicunn B (5.10) uenpepsbna v G u murerpas (5.10) cymectoyer.
Ducipyen 41060 ¢>0 u 10 Kewy 030 Takoe, UTO BLTOTHERHT

88 yeaomns:
1) aoGan uzcrs O; nosepocT O, e KOT0p0R uekwe O,
RAoCKoCTL, | mpoxods”

Wyio 1epes ai0Gyio mm @

2) Kocuhyc yraa y Mexidy AByMn MODMAJAMH Kai
®; pasmepa MEfhe 8, NPeACTABHM B BHAS é‘a
W] (0 — ggansuia grerpara (6.10)).

Tasod 1Gop wicna 638 oMok B cu‘ty newne 2 3

oro ysactra
—a;, rae o <elo

§ 1. Tonstun Aosepxioe 1 ¢o naout 183

Pusofher ¢ MOMOULIO TIANKIX KPHBWX MOBRPXHOCTE B 11a HacTHd-
e yracti & paswopa uowsare § o MHGPaD 2 KanTOX yractke
e

o
KoCTh B TOTKE M O GoanatM Hepes. b mnoLiAe MpOCKII A COCT
M cyy (5.9)

mm,.eum nnoWwaus 0 MIOCKofl OBACTH  BOCHOMRIyeMCs
qmpmwon 3aMeHLl NIepCMenHEIX, B JIBONKOM RiTerpaie. BrOepem fe-
KapToby cuctemy Koopamar Tak, 4TOCH ee mauao copmano ¢ My,
Geb 0% Gvna nanpaniena mo bexropy Ropwan X ToepxHoCTI 5 Mo,
a ocn Ox 1 Oy Ghan Gl PACUOIOACUL B K2CATCALHOW TIOCKOCTH B
Touke M. B 5Tofi CHCTeMe KODPAWHAT ToBepXHOCTA D OTpEAATETCH
napaverpuseckun  ypasuenusmx  (5.1), @  DBektop LOpMai
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s, yxoux mepsos 11 conromcHmt  (0.0) cratApHO Ha €, a
— Ha €;, noayuaen

al=(a &), a;=(a &), j=1 2,.... 67}
Caczosateasro, dopmuymi (6.6) ¢ yuetou coornomennit (6.7) npu-
HUMEOT B

a=(a, ef)e;,

(a, e)el (©.8)

B sacTrocTh, UPEACTABASS B mepeoe paserctso (0.8) Bvecto mex
70D 2 BEKTOD €/, 4 BO BTOPOE PABCHCTHO — BEKTOP €/, NOAYIHM

(¢, ef)e=gite:,
(6.9)
(s, e)e! =g,
e
(e, &), gir=(e;, &)

Ecait yunomuts iepooe ts coorsomen (5 9) cxamapHo Ra e,
a ropoe —

£hgu=0s1, gug™=8 |, k=1, 2,

.

T. e Matpmu (g7) 1 (gy) RIAMMEO OBPATHE U MO CBOEMY HO-
CTPOCHRIO B CHIY CHMMCTpHH CKAIAPUOTO NPOHADEXEHNA CHNMCT-
PituIb.

BHOGIEN (GOpiYTLl TPEOBPASODANIT KOOPANAAT BEKTODa _TD
Tepexoac k uonGuy Gavicy. Lomn e, asuc, 4 e —Ho-
R, € 1 e —— GUOPTOFONAILHLES K HHM GA3NCH i eCaH

a—ape’’,
0, Kax i amacy, w3 popaya (6.7) creayer, uro
).

TTo4CTInINA B BPABYIO HACTL 51010 COOTLOLIENHN DMECTO €

it sy cBol 1) » stk Y

UA Mebye — newensidh uatewaru (1790—1868).

ero wa (6.5), nonymm

ap=(a, bpe)=bi (a, e) =bia

§ 1. OBusmaserus. Tueprorananunte Gaswce, Musapuanru oncpatopa 195

rak, KOODAINATH  Gp BOKTODA @, DASHONCHHOTO Ta_ Gadfcy
e (OHOPTOTOHAALHOMY K LOBOMY Dasicy €;), B HOBOM Gasii-
ce € mMeIOT BHL

(6.10)
atecs (B)—  MaTpia ApEMO) epexona- oT cTaporo Gaswca €
K nonoMy Oasicy €, Gi— KOOPIUGTH BEKTOPA @ B Pasaoie-

e Suopmoraransony Gaovey

ae.
Takim oépazcm. HOODIUNETH G MPH NEPEXOTE GT C1aporo Ga-
S1ca € K HOOMY € NPeoGpalyIOER ¢ IOMOMILI
pat nepexoia o craporo Gasica  uonowy no ‘popstyae (6.10).
TlosToMy TOBOPAT, WFO KOOPAMHATH @i NPEOSPASYIOTCH  €COFMECO-
Ramon it RoOpATH | RAMAOTCR KO B4 p KA KTHHMA
(uTo o3HauaeT
sexTopa 2.
Ecan reneps coraacao dopuyan (6.7) samucats

=@ )
4 noncTaBETB CI0%a BMecTo e ero supaxenne u3 (6.5), 10
@i =(a, be)=b{ (a, ¢)=bfa’. (6.11)

s dopuyast (6.11) B, ¥T0 npH mepexoze K Hopowy Gasucy
mop;mnsm af B pasitowemnm BexTopa 4 MO Crapowy  Gasicy
npeofpasyTci ¢ NONOMHIO MaTPHLL  (bi) nepexoxa
o Bomord Gasmea x crapony
IlosTomy FOus opm' uTO KOOpAHUATH G npecsp.uymmn eeco-
n HTpaBapHANT
HEMR (110 umauﬂ enpoTonOROmMG, WoMERRIOIACHS). K0P
JUaTa BeRTO
apHaHTH Jmneﬁlwrn onepatopa. Juseprenuus W poTOp.
Beioiy o A sHCHAeN M1 GYIeN MPCATOAIT:, 10 Y KAC PACCHAT-
pinacres
e onepazop A » stow upocrparcrc. Hmwwwm o oncpa
rop A aasupaerc JuneliuBng, ccag  ANT BIX  REKTOPOD 4 K
e memecTaGHAN AICOR 1 4 1 SHPAERTBO PEROHCTHO
A (hapb) =da-+ udb.

Tyt e 1 ¢ — Guoproronansme Gasch s E% Hioe was no-
HONOOTIGS fma DuRCCTDA, | CUDARTANSHC AN UATERKOFO. 01cha
Top.

5 e e

a

(e, Ae))

o Hamomiiise, 10 GcAit b SHPAKENMH ¥ COMKOMITIEACT BCTPENA0TCH MOBTOPS-
7




84 T, 5. Tlosepxuoctunie wirerpans

Klpumenssn x wnterpaay (5.13) nepsyio dopuyay cpeanero snauenns,
honyun
o
ooy |55

e M* — wexoropas ToKa wacTi ;. 3awewnn cosyy: 8 (5.14)

ar
- ] |mm, (5.14)
hpeacranaennes (5.7), noayanw pavercroa
u—a)j'“‘—.——Hau,w (5.15)
[[Tpocysmupyes st papeicraa 1o neem i, yunTiBas, uto

S e 2 2 jesme

[Moayums
Somom Lo ff] [ 4 ] s
:

TCI0AA, HCMOAB3YA OUEHKY ANs ai, Gyzem umers

DEEETIE
D NI[[CaR 2

dudo <

[Teopewa nokasana.
ameuvanne 1. ®opuyna (5.10) MEBADWANTH OTHOCHTEMBHO
auﬁuw ocefi KoopaHaT.
ameuanne 2. Teopema 5.1 toxasana B npeJno‘mmemm. uto
5.1 uten

aX%7an W3 KOTOPHX ONDCACACTCH CROMMN Ypap-
ue\mwmx “(61). Thocae SToro HAGUAL NOBEPXHOCTH HOID OTpete-

b KaK CyMMy Maomate 3aminx acreit. Ilaowans Kaxioi Ta-
[oR sactu wower GuTo, picaena 10 Gopyae (5.10). Taxu oGpa-
M, HIMEST MECTO CACAYIOILas

ma 5.1% Iaa0kas ozpanuwenmm noanas 9eycToponHAs

nosepxuocrs Ges ocpﬁbu( Touex Keadpupy

Sawcaannc 5. Tyers nosepiioers & ycouo razkan, 7 e
lcoctanena na Koneunom e raakix orp BIX NOAHBIX B
TOpOHHAX Osesnatio, X

§ 2. TlovepariocTusie HiTerpaan 185

e nAOUALL MOMKET GHTH ONpEAEAEHa KaK CYMMa maomazel cocras-
asoutx €e nOBEpXIOCTEil
amenanmne 4. Ecan noecru oGosnaveims

() = op, (44

]

£

70, NOCKOALKY Aast Jn()(n»lx BEKTOPOB @ 1 b CHPABEANNBO PABENCTBO
[a, bj|7+(a, b)2=la|?- b’ noayumm

o 11 Ep ;

—_— <ED—F (5.16)

[0 ®16)

Tlostony supaceiite A% IIOULAAH NOBCPXNOCTH MOKHO 3a-
micaTs Take B cieaylouieh opue:

(5.17)

3ameuwanne 5 Ilaouams nooepxioctn o6aanact cuolicroom
axAMTHBH uc'ru ecan nosepxiocTs & pasGiTa Kycouno raakoft
Kpilboi na uacrn B i D e WICOIE OGIIX MTPENIK 10K,
o romaan nopepAnocTi & pasiia cywe naoutazeh uacteh O
Sto cBoficTa0 DITEKAET W3 NpeACTABIe . nOBepKHOCTH
C NOMONIO HNTETPAAa 1l AAUITHBHOTO CBOICTBA HTErpasa.

§ 2. MOBEPXHOCTHBIE MHTEFPAJILI

Tye AKasi, ABYCTOPOMIISA NOANAR OFPAUMYCINAT TO-
ue.nm oTh 6cz “ocoGHx  TONCK, onpegesenan napaMerpieckMIs
ypassewaun (5.1) (i, uro To e cawoe, (5.1')) B obadcrn
e & ompexenénst werspe Gymas: [(h 4, 2), P(%, , 2)
Qx4 %), Rt Ui 2), KaXI 3 KOTOPUX et venpep
(a, Ha MHOMKeCTRe TO-

uek noepxHocTH B,
300beM NOBEPXHOCTL @ MpH 10!
TAGAKIX KPUBMIX WA KOHEWNOE WHCAO HACTH
oGosiaun tepes A MaxcHMalbiwil pasmep uacteit ®; (anamerp pas
Guewns novepxiiocrn). BuGepes #a aaon wacio NOBPAICTH
©; PONIBOTBYIO TOKY
Hyern n(M:) ~ camniinas nopwazs v Touke M;, a cos Xy, os Vi,
o MOHENTH STON CAMINTHOR HOPMATH (WM, KaK WX iagki-
0T, uenpaBAsIouLIe Kocipyct). OGO3HAUNM epes o; mioulans a-
cnuaiioft nosepxwoct @, Kak nokasaro suwe (cv. (5.17)),

SS]/ED —Fdudo,

o AR HIH KyOtHO
ix noepiocted &

tie G; — noxoGaacts G, 0Gpasom KoTopoit sanasieres Pi.

168 Ta. 1. Kpasoumeduste wiererpany

Hasonew Anakerpo pasGuciux Kpunof L uneno

Coctanu Tpu uTerpanbiie cynuL:

5 7): TG0 m) AL 3
o —)‘ P80 Axis 3
¥ Q& W dns @3
e Ax, 1, AYr=yr—Ye-1.
Onpescienns I Hasonen wucao | npedeiosn unres

patpnod cyuun o (o=, 2 3) Apu erpeusciu & nyaio dus-
Nerpa pastuenin A ecan din Hoioch o0 natoeTen 650 Takoe, 1o
(nesasticuno or anGopa Touex Ne Ha vacrudstic Oyeax  MaMa)
{0:—1 | <e, Kar 101050 A<

npeRene e 2. Koau cyuecrsyer npedea unreapanswol cyn:
Hew 01 npie A0, 70 9707 APEGER HATNBAETCH K Pl o
R e T e aast o on ymus s 9) 70 Kpusod
L uBoananae1cs OORUM U3 CUNGOAOST

if(x,t)dl ua { flepdl (4.41)
e

cxcaeune 5. Ecau cymectsyer npedes unzeepasemol

cynis oy lcooraercsacun o npa A-»0, 10 gror npedes nasoaorcs
PUGOAUHCUNUM URTC2PEAON GTODPORO PO s

yu P(x, ) [ Qx. 0)l no xpusod [—AB u R oananaercs cunsonon

{ P(x,g)dx {coamwcmumu ] Qx, g/)dy]_ (4.4%)
A3 a8

Cymvy
§ Plx, y)d)«+\ Qs pdy

HpuuATO HasHBaTs OGN KPHBOAMHCHHLN MuTErpanox
TOPOro poaa M OBOIHAYATS CAMBOROM

; Plx, 5 di+QUx, )y (@47
s

Hs oupenenern wpuaomwelix mircrpuon <
1) KpHROIIGRHIE KHTOFDaA NIEPROTO POTS HC 3ABUCHT OT TOTO,
o Wanpandeun Tor A & 5w of B A) apoberaer kpiad

§ 2. Voromn cyIecTEoRaNA KAROAITEANUR WiTerpares 3

L, 4 aan kpusomwscikoro Winerpaza STOporo poxa wswexeue ma:
HpaACHRA Ha KDHEOR DEACT K HIMENEHNIO 3HaKa, T.

§ Pleg)ds+ QU pdy= — § Plnp)de-+ Qe y)dys
a8 Da

) usrueckn wpubonHtelEi niTerpan meproro  pota (4.4')
npencns'me-r coo wacey upuoft L, miseflan mromiocrs sioa «c-
Topolt pasia 1 (s, ) OB KUBOINETT witerpas pToporo posa
W) ammecen Mpeacrapazer coso PaboTy 1o nepevellentio ua-
TepHambHOR ToKE 13 A B B l0ab xpuxou L nox neiictsuen cuah,
RMeouLel COCTaRNIOTIHE P(), ) 1 Q% y)

awesaune Has upo“paﬂcvneﬂunﬂ xpusoli L=AB anasory-
Ho BRORATCH RPHBOMMKCTNAF WiTErpas LePROTO poza | v, 2)dl
e

# TPH KPUBOAKHEHbX HiTTerpata- BTOPOro pOa
[Py adn [ Quyady, | Ry
in a s
Cyusy Tpox Tocaemns WITIDuOB DPNINTO NGSMBATE 06tk
KPIEBOARAEHR HATErpasoM LTOPOro Pofa H 060
3uauats crypoIoN

§ Pl 2)dv+QUx, 1,2 dy+ R (x,y, 9 dz.
a8

YCAOBHS CYIMECTBOBAHUS KPHBOJUIEHHBX
WITErPATIOB

Onpeneneune, Kpusun L Hasusaercs 24adxof, ecau
[ _/mw{uu Wm € WUy us ompedeasioue e napuserputecrr ypas-
(4.1) useror na ceesene [, b] Henpepusrete npowasOORLIe
F u) (7%, Wpotussodnme nenpepuonet o inreponse a<i<h
4 00AROIOT KOKEHvAE NOEIDROLKL SHOUCKUTAU 8 TOURE & CPASK
4 a 7oue b caceal

Hanowsg, 410 5 1, 183 1w somomoprmcs sssisars 0c0 G
uit Toukaus Kpusol I coommererayionnie sowy snteno
llz’n'sue’rps tow o, ;um Ka-mpom (w (P () k3 obe.
ponsoLitie OSpamanin » nyas, Te T4t Kpwboh L, Ans KoTopax
v OF Y (OFA0, i nussame 0Gu kHOREH RN K TOUKAMM:
ape Gt kpusan L—=AB seasercn eaadxod u e co-
ae,mm ocqu\: ToueK @ zc/m Gynryun [(z, g}, P(x, 5) « Qlx. 4)
jHenpepuats 6doan 310 K; sa/muemww untezpa:

[ a4y w (442) n«aLﬂ Gotre
oAl Aase, CaoOigu sris RpSOAURETAUG INTETPAAES o OOMAHIA
onpedeaennnin unrezpaia,

188 T 5. Tlopepxrochiie wirerpans

[R(M)mszmr §IRExw, o, yla o) 2l 9l x
G

X cosZ Y ED—F? dudo . (5.201

Loxaaareancrso. JocTatouno Mpodectn fOKaITEALTIO cy-
eerecaamia ToTEKD mnv:rp 2 (5.19') u cnpaBernRBOCTH HOPMYIH
20! o prOCTHme HTETpanm BTOPOTO POTA  CBO-

torpan, crosuut = mpanok st (5201) (o605
CYIECTBYCT (IIOCKObKY TORWINTErpaibRaz GyRKUE
. moaTouy JOCTATONKO  (OKESATS, W0 Miered  cyh
A0 cymtecreyer  u pasex I
Sikoipyen HoG0E £ 0 b oUCKHM pasHoETH

D e M ) gz
:Z/(M‘)Sj VED=F* u do— ZSA‘ Fon

=Y ({1 (Ma—1 oV ED—F dude. (5.21)
T

VED—Fdudo=

3xecs mu menossaosamn npeactamacine (5.17) gan o Tax xax
bynKuns a G, 10 ann

aiizerca 6=8(c) >0 Taxoe, 10 mpw p(M, Mi) <6 vr-
noAURETCR RepaneRcTBO

T —F 1< (5.22)
Tie ¢ — naowaie nosepxsocrn @, Ma (5.21), (5.22) noyunm
1Z5—hl< ):jgy

= ({ yED=F
< Lj VED= P dudo

Tpi <6 Iro oananaer, o cymeorsyer pasuwi /; mpesca ey
1 npi A0, Teopewa sokazara.

jeaetane. Fo naaepxuucn ® sadana ypaskenuen

(1. e. i=tt, y=v, 2=2(x, v)), 2de 2(x, 4) — HenpepuieNO

dquepem upgerian o Gonacta G naoibcris Oy fusss 10, awdie

a5 #a nosepxrocTu O Ty CTOPOHY, OAT KOTOPOR GEKTOP HOPMAAL

§ 2 Tiosepxuoctime wnterpaant 3

8epxHOCT COCTABARET  OCb10 O2 0CTPB Y204, MOWES neperucary
Dopaipay (590 cacdpouun oBpusom:

le, 4 2eosZdo = f{k[x, Y. 2(x, )] dxdy.
B cauoM Aene, XOCTATORHO YHECTs, ATO

dvdy, ED—F= 1+ (\%)ﬁ (‘i—’)‘

-

310 ¥
Torputs 1OPOrO POAA:
\ij(x, 4 Deoszdo= [[R(x, g, 2)drdy (5.23)
&

Orseerin, Wi oGosuiasenne (5.23) RemoTHayeTeR I & cayiae, KOr-

18 © e BnaeTeR rpadHKOM DYRKIHH 2 2(%, ).
23 GGIET0 MOKEPXHOCTHOTO yHTCrpata Toporo  poia (5.19%)
Taiiie npUMENsETCH Creaylomee 0bo3HXICH e

{7 (Peosx-+Qeony - Reas zydo== {{ Pdydz 1 Qe di+ Rexdy.
) &

3aneuanue. Mounu nosepuiocriux wterpason zepporo i
BTOPOTO oA ECTECTBEHHO PACTPOCTPANTIOTCA Ha CAYWal, KOTAa No-
BEpXKOCTy @) ABAFCTCH KYCOuHo rwanxoil, JU% Takux nosepxuocted,
OYewMARO, TawAC clpaneiansa AOKAIIRHAA B ITOM naparpade Tope-
M3 cymecTROBaRHI.

1”2 T'a. 4. Kpavommueiue wirerpanu

§ 2. Veaomua cyuecTonauua KpUBOTNCANNX WHTErpaToD 173

o BeeM TAAKKM HACTAN, cocTapawioum Kpusyio L. pu stos
panciicrna (15), (057, (L5} Oyiyr cnpaesnsi n z1n Kycouno
FAaaKoil KpUBOH L. DTH paBencTsa cupasennnh
pyuun 1G5, ), PG, 4) 1t QUx, y) awamiorea iy
PUBIILIMH BOAL KPHBOF L (T, €. KOraa Kpusas L pacnaiaerc na Ko-
Nenioe. A0, e NMEOLINX. GOWLILX BHYTPEHIAX TOYeK KyCKOB, BAOML
K400 H3 KOTOPBX yKasaiibie (GyKKUH HepepuBit).
Saweuanue 2 Ausionuuiie pesaILTaT i gopyas cnpa-
BesuBN 1 AT
BedHol KpHBOil

L=AB

%() npu a < t<b}.

® (), y=w).

Tak, Gopmyan aan atHx pason mmeior
Py

(60,2

s
[ di= o042 OV WOF T OF T OF &
» J
v
{ Plopade=fPle@ . 201w O dt
s H

y
{ Qg2 dy=[QUe @ 0O 2O (O dt
in E

Y
§ Rx,g,2ydz= [ RI9 (% (0, x (O]’ (D dt. d
s i
3ameuanwe 3. Buille GbI0 OTMEUEHO, UTO KpHBOAUNEANBIT Mit-
Terpai BToparo poda 3aBKCkT o1 Kampaszewan oGxona Kpusoii L~
05T0MY CACAYeT AOTOBODHTECH O TOM, 410 Ml GYieM MOHH-
mm ‘nox cimBo0M

Q‘P(»u 5)dx+Q(xy) dy @7

» caysac, woria L — saxwiytan xpuaan (% e. korna 1o1ka B comna-
ey ¢ ko 1)
Hs asyx

6x0; urypa
L masonen Mo oAAT e L a b 70 HATpABREIME. OOKOLA, TP o
TOpOM 06.1aCTh, MexANLas BHYTPH 3TOTO KONTYD, OCTACTCA MO ACBYIO
CTOpoHy 10 OTHOIIENHIO K TOUKE, COBEpUIAIOIEH 06X (r. €. Hanpas-
Jeiie ABIKCIHS <IPOTHB HACOBOK CTPETKHS).

3 uwar 6 unreepare (4.7) 1O SAMKKYTOMY KONTYPY

g, SyaeN neromonTy caeayiouyo Gopmy sanucn  mterpaa
4.7):

;pp(x,y)duq(x.y)dy,

1 ameuanne 4 Kpusoanueiiise uurerpaisi nﬁnuamv TeMH e
e witerpan
pioipmre ey gy Jg el e
Gones WeCTHHX. BpSANOONERUAX ykasaiite CoOHCTSA Cpasy Buelta.
or 19 qopuya (431), (45, (45%). Tepeuncaus o1w caoficrsa npu-
MEHHTe15i10 K KHBOMUNEAHHN NHTErpaTaM NEpBOro po,
1° Jlunciinoe cooiictso. Ecau Oix gy quuu I o) 0
£(x, ) cymectayior Kpusosunednble unte2parbl
AU o u B — a0oie nocTosuuuie, 10 02 ynkyuu [of (x, )+ ug(x ]
TaKae cyujecTeyer Kpusorunednvid untezpan no kpusoid AB, npudes

[ o) +pexpldi=a [ [ d+B{ glxv)dl.
An s as

2. Axawrnanocts. Ecau dyea AB coctasiena us deyx Oy
4 Cb. e wuouus ofuss anproeuas Totes, u ecay Oan e
Y [(x, 'y) cyuectoyer Kpucosuneanwii unteepia no B, 10
a5 STol Gyl cyuecTayer KpuBOANEN UNTezpan 1o raxdod

us dyz AC u CB, npuues

§ Femdl={ frg)di+ [ [ g)dl.
A ic A

& Queuta Moayan wirespasa Eeu cyuectoyer o
@ounednui unreepar no kpusoi AB or yuxyuu [(x, y), 0
Crayer u Kpusonuneinwd ureepar no spasod AB of " Synsiua
U 9) |, npusen

[§ fwa)<f 17 o
i s
Myna cpeanero smauenmus  Ecau pynkgus

Ie 0) wopepsana odosi piaoi 3B, re na sroi wpses AeASesen
ka' M raxas, 410
[rena

F(M),

20e | — dauna xpusod
ameunanue 5. 8 uonnon 2HAJIOTHH C HITOKEHHOH 31ech TeO:

yAew cunTath, 40
L s107 Kowryp acezda obxodurcs o
B cayuae, Koraa HeoGXOLMMO NOXIEPKHYTb, 4TO KOHTYD L samx-

preii HHTEIPATa 13 ILIOEKOCTH CTPOMTER TEOPH wpi
Boaueliiioro unterpana b npocrparctse £n (n>2)

M, 04eBiIANO, NaRzeN, wTO
(e, &) =4, i, |

wropus ¢f Taiiwe opasyior Gasue npoctpaseras £ Ieiictai-
TenbHo, ecan Bu 510 GWAO He Tak, TO HALeACK G BEKTOP H3 3T0TO

ot0] ciicrese
Dy AehoR ROKTOp Hien Gl PaSTOMCHHE O Gasicy © KoopBI-
Ahctizais, me PABHINH ORHOBPEMENHD NyiI0. CACIORATETLNO, KaKOM-

mndyzs sextop e wa cucteus o npukazaexaa St nmuehuoh oS-

e M* sextopos e, €2, . 1o storo GuTh He
Towor, Tax xan & b yiow cyise G o opmroﬂmen BexTOpy €x
(noexgaury (en &) =0 upi kp). Ouiako sekiop e e sioxer
GHTH OPTOTOHATLKLN €5, MOTOMY 41O 1O TOCTPOCHHIO  (€x,

12 Ta 6. Teopnn moan. Ocsosuue warerpasuiue Gopuyan anaawss § 1. OGosuasesns. Buoproronaine Gasncw. Himapuantu oneparopa 193
o ; Mi. Bams us optorowazsioro  pononuens Gopuya (6.1) — sro GopMyI nepexoxa or Craporo Gasica e
'3 sexrop o', WopMHpoBamuE YeAORM X donoky et Qopuyw o0patioro niepesosa. Sopuy (62) —

(e =1, 570 BOpYA TEPEXORR OF Taporo Gasich & & Honewy’ e u dop-

Myab 06paTHOTO nepexoza.
) vpa:m)za»iun (6.1) ssammuo oSpatas, n0310My " nanuuu
() u (67)  psanwio obpathi. JleRcTsATensHo,
Wo pasencTs (6.1) caanpho na el 4 pTopos uy pavencrs (6.1)
Ha €/, N0AYwHN, YIHTHBAT GHOPTOTOHATHHOCTL 6a3HCOD:
O =t (e @), O =0 (v, €).
Onwaxo, Kax caeayer u3 Tex Ke dopmya (6. 1;,
(e, ) =b;

Taxi oGpasox,

6.3)

8 =it} Sl=b{t),

7. e marpus (58) M (b)) Bsawmno oGpatim.

y

Taxix_0Bpasom, K NPOM3BOALHOMY GA3HCY € MOCTPOCR anp'rom-
Hazbiul Gasic € UpiieN. sce BX10P ST0%0 Gaauea
eauicTBeRHMM 06pazon. B cawoM AeTe, ecait G4 HApAAY C e G 66
ewe oxn ﬁnupmloka.\hhun Gamne € 70 s e G, 0 1e
€—&) =0 a1 Beex . Orciona caeayer, uto ¢
nockoabKy ecan Neko'mpui mmp OpToroRasieii bem BeKTOpam e
3HCa, T0 O OPTOTOHAEH H CAMOMY CeGe, NOSTOMY ABARCTCA HYJCBHM
BeKTOpOM. YTBepIIeHNe I0KaIano.

Saxerio, w10 ecat GAUNC € — opTONOpNIpODaIIKH, 70 uoproro-
RanbiuB K sewy comnanter c ok cau

°

cos. *
xoopmari wexropa. Mut Hacrs GyRew MOTL30BATECH MEPEROTOM o
GHopTorONa K 6331609 €1 © K HOBM GHOPTOROHLIHKM GaSHCaN
e, ¢

cnoabays wausi COTAAWEHHS O CYNMMHPOBAHHK, IAMMLEN PaIO-
eHHs GAIUCHBX BeKTOPOB:

N ®.1)
Lo ©2)

Haecb (b})— MaTpua mepexona oT cTaporo Gasica € K HOBOMY
e, (b{)—  watpuua obparhoro mepexoma or GasHca & K &
Ananorwino  (3) # (Bi)—  MaTPHUM NPAMOTO W OGPATHOTO Me-
pexona ot Gasnca ¢ K Gasiicy €

aro u marpmuw (6f) w () s3a-
HMEO Dﬁpzrﬂu
Cn

5o CEAYIONCE YTRepAICHIIe O CBASH MEXAY MaTPH-
nami (a‘ ) " (Iy‘ ) ) n @),

Vincpmacnne Marpuya (br) cosnadaer ¢ arpuyed ®)
a marpuya (b) cosnadaer ¢ marpuyed (b,

OKasaTeabcTBo. OueBNINO, b chay BIAMMHON O6pATHOCTH
sarpun  (bf) w (b)) w varpun (i) u (B),  nocratouno noxasats,
w0 cosnananr (bf) n ().

B cuay (6.3) noayums, uto

b= (e, €). (6.4)
Anazoruuno ¢ nomouwo (6.2) noayunM, uro
Tho=(er, €). ©4)

Tipasue wacti cootaoiennii (64) w (6.4) pasuw, nosromy b=
410 1 TpeGobaoce.

Caencrsie. fas nepexoda or Gasucoa e, ¢ x Gasucan

e Oncmmmo snars Toavko marpuyy (b-)  nepexoda or Gasuca
€ x Gasucy e (nampuya (b)) noasercs obparnod k (bi), u esi-

M OGpB30M, M TPIXOKM K CACAYIOUM (OpMYTaM MpeoGpa-
auuamm Gasiicos:

176 T, 5. MonepxwocTiie uuterpaast

x

2(u, 0),

L y=u,
ABATETCH TOMEOMOP(IHM OTOGpAKENHeN STOH OGIACTH Ha MiOKeCT-
50 G, a @=G* anazercs MoREPIHOCTE

Ilyers wa maockoetn (4, v) saama mpoctas o6macts G u an
acex yowex SroR o6xACH ORPEREAEHH TPH GyHALAI:
(, v), y=y(u, v), 2 (4, 0), 5.1y

AN, 4TO TO e camoe, OAHa BEKTOPHan GYHKLLHA

P

(@, 0), (51}

rae £(u, ©) — wekrop ¢ KounowenTaMi x(, o), 4, ), 0.

Byew cunrar unoAnenaMH  cledyioutie 154 1peGona;
nna

1) gynsun (5.1) nveior B o6aacti G nenpepmBHBC uaCTHHE
NPOHSEOAHbE NEPROFO MOPAAKE 1O MEPEMCHILM U 1l U
2) Beiony B o6aacth G MaTpua
ax y. 9z
W o 0w
x W
W o @

5.2)

neer pan, pasid 26yt

acnie. lipu suinosnenuu stux Ooyx Tpeﬂoamuui a

Eurs © rouek, onpedeasexvix ypaswenusnu (5.1), npedcras-

men cobol nosepHacTY T. rea oGpasout iockol oBact

G npm meamnm romeomopduom otobpaxerin G B

b No(tto, vo) — aiobas Touka G. Slcio, 10 Manan oxpect-

mm rofi w mucpamercu B Maayio OKPeCTHOCTb TOUKH

M(xo, yo, 20), . —y (10, 90), 20=2(t, v0) (nan

oty Aocrandino, roGH Gyukioun (5.1) SBARINCH HeNpEpHBINA B
G, uTO B Hallew CAyHaE 3ABEAOMO BHNOANAETCSH)

Sicio TaHe, 410 ecan No (i, Un) — YHIaMERTATLHAS TOCAEN0-
BATEABLHOCTH TOEK B MAOF oxpemmcrn Toukn No, 70 mocienona-
Tenunocrs oGpasos stux touek Ma(en, yo 20); rae BNy

(Nn), 2( akke ABAReTCR (bywaawenTatbiol B . 310
cpasy lirenaer, 58 nenpepum @ynxini (5.1); wanj uMep, pas-
Hoctt [anyu—ta] = ¥(Npig) ~x(N)| WOKer Gume ‘cienana werbuie
HPOHSBOAMOF Wcita 80 NP p(Nnjoy Nn) <86

T AOKA3aTh, UTO npn oTobpaelui, nnpencnwcmoM ypan-
wewnmn (5.1), waxol TotKe woKecrsa O w3 focratouro wanoit

§ 1. Tonarua nosepruocrs 1 e nAoMA 7

Tax ax »  sanaol zoue Noluo S0 =G panr watpnuyt (52)
bt onsia soriop,

n'mg]om hopaaia arpiis (5.2)-
T 510 GyAeT MuHOj

o
o Dix.y)

Dxes) 4 0y roume N,
o D) T
o

Obemniian 510 ycaopie ¢ NepauM w3 ABYX TpeGodannii A, npu-
eM K BHBOAY, 4TO A1 CICTEM:

‘x(u, o)— 3
¥
» oxpecritoctn rouwy Mo sumoaens ace yoronns Teopeust 10ura —
eackoro (ew. § 2. 13 . 1), Tlostouy cictewa (63) weer
B ToukH
pyenoe peuerue
{u=u(x‘ 0 Y
o=0(x 1)
nasaer, o cyuectayer roueouoDEOE GTOCpaxenre Ma:
20 oxpertoctn Toun No=G  Ha OKPECTHOCTD  TOUKH

a1y
o(¥o, yo) naockoern Oxy. (B omw crnpoﬂy 570 orobpamene 3a-

w y=y(u, v) Tamme
Gynxunit
CTH B OKPECTHOCTH mmoﬂ 10'«‘1( No uan Py B Qynaamentaibuyio
nocsenoRaTennIOCTS B m(pecnmmh myon 1 amux Toter

Toactanasa gyn 4) b Tpersio dymaumo (5.1), nomyumst
ooy s GepecTocTn 10k Bo(s, 4) BYNKLIO

2=2[u(x, y), v(x, YI=0(x 1) (5.5}

IETpEpUIL EnpepUBOCTL I TEX it ADYTIX

Sra Qymnxuus Maoft
ORPECTHOCTH TOUK Po(xo ) naocxocrn Oxy na usayio oxpecrioct
Tourn Mo(¥o, Yo, 20) EP. Moxkno cKasarh, 4TO (5 5) npoektnpyer
B Mazof okpecthoctn Toukn Mo na naocKocTs OXy.

npeacras-

aner coGoit cil
OToGpancine, Matoh OKpecHOCTIH TouKiL NoG wa wayeo oxpect-
.

2)e; X Aei=eix Ae;
(2D oaiavaer seKTOPHOE NPONIBEICHHC BEKTOPOB 2 i b
gsane bt cooTROCAUE. CoraacHo. OpHYAIM (ﬁ 9)  noay-
B ¢fm gites, €= gt [T03ToMY
(ev Ae) = (gue’, Aghen) =gig™ (7, Aey)
8o (&7, Aea) = (¢% Aew) = (¢, Ae).

DHIE Mbl BOCTOAbIOBAMICh TE, UTO MaTPRULE (8ir) H (g*) B3a-
WMIt0 OBpATIL 1 CmstMeTpurinK, Comricienne 1) okaaara. Tepet
e K AoKanaTeaneTBY cooTowmeix 2), 1IeN0MAYA Te Ke pavecToa
aas € 1 e, 1 cRofiCTBA MaTPHL (gie) W (g7), nOMYUHN

ey At en ge” X Agte, — gg™e X ey —

8e” X Ay =t x Agy— e/ X Aes.

HeKoTopoe BHp@Neille HAHAIETCH RHDAPHANTON (LU HA-
BapraHTHMM), cCHU OHO He MEHARTCS TMpH npeofpasonami 6a-

oCTpaHCTBA. |lanpHMEp, WHBAPHAHTOM SBISCTCR CRATADHOE
ejlenue IByx BOKTODOB, Slatelie txarspuoli (yHKIWa B NaH-
HOFE TGHKC TPOCTPAUCTRA,

PaceuoTpuy HEKOTOPHE BEANMIHM, CHNARHDE © oneparopom A,
nunonitecn susapaar, TIyers ¢, — Guswe  spocrparcroa s

GhoproroRaskEHE Gasuc.

Vreepmaenne I. Beawunna (e Ae¢Y) (uau ei pasmaz (e,
Ae)) — unsapuan.

}IoKaaaTcm,Lrno TeoGxomnno nokusaTs, 170 ccun mepem
K apyros BOPTOrON ATkHRIA Ga3nc K ep), TO
Syacy swmoacns pandicren

(e Ae)—(ep, Ae)

Bannuey, neneawsys dopuyau (65):
e —be, e =bye”,

Gasnes e s Gasney e (6)—

The (b)— waTpiua mepexodd
obparuas e Marpiua. Toraa

(e, Ae)y= 0 b (er, Ae”)
(e, Ae”)=(er, AeV)

Cpamiuuas Neprsh 1 moCae I GICIK B STOR UCIONKE PABEUCTA,
TOJYtaEM ROKASATCABCTRO YTBEDIKISHHS.

ROMICCn HIACKCH, OIMI WS KOTADUX BREPRY, 3 APYFO — BAWAY, 10 CYINBpoRANEE
OIA B SN HszeRCaN,

peneﬂenne 1. Husapuant (e;, Ae') (uau (e, Ae;)) auned-
naeo (meﬂu‘wpﬂ asuieaercs dusepezesyuet 3rvzo onep
4 oboznaracrcs div
Taan obpazon,

div A= (e, Aeh)

aweuanue 1. Dokl annchubf ouepatop n Aamuon Gasuce
& OoaTITHO wOWCT GuL SAAT ¢ OWOLILO AT, HEAEACHOR
MaTpHIteR aIefiHOTo onepaTopa. JLTA NOCTOCHHT STOR  MaTPHIEK
JOCTATOUIO 331aTh OMEPATOp Wa GANICHMX BEKTOPAX e, T. €. 331aTH

Bextopur e;. Pasaran onit BeKTopu Ae; 10 6asney ey, mouyaen

Aec—agtes w (¢, Ae} al. (6.12)

Morpmma (a) o coro wanpa sumefinoro oneparopa A b Gagu-

e, dei).

at (e, e

Setteps qmepremus oneparops A wower Ga uHpERERa Tepes
SAEMERTH MATDHRH

divA= (e, Ae)— () Ae))

1!+ az? -0,

avcuanue 2. Benmuma o' +ar’+a n numeitiofl anreGpe
HasHBATCH MATPRwNM CReROM onepatopa A. Taw e AOKasHRaeT-
G, ¥TO 10T MATPHULAL CllcA DABEK CYMNE COSCTRENRLX WICSN olle-
paropa A c YMerOM mx KPATHOCTH (CHEXTPATLNOMY CIERY OMepaTo-
pa), e

R

A0 . Jo do — STMPMEHOIIE G YUETOM X KpiTHOCTH cofcraci-
Rue dnens onepatopa

CHO, 970 CyMMA Ai—Az+Ay HE SABHCUT DY uuﬁnpa Da.mu npact-
pacroa, Ceaonateno, i divA e samichr or bwbopa  Gasia,
. e, AaneTCa WBApANTON. S10 ke o0 RoKaErenCIRO yrRED:
ReHu 00 HHBAPHGTIOCTL AUBepre

e e D, Besuwina ook Aet (au o pasnas efx Ae)—

incapuns, ,
oxasateancino. lyery e - mopuli Gasmc (ef— 6u
oproronambumit Gaznc x €). 3amimen cornacio gopuyaus (6.5):

by, € =by e,
Toucrasue st BiKYHIG B BEpANKeNe € Aet, noaym
o X A =0 b}
Takuy oGpasou, misspugTHOCTS BN o X Ae! foxasana.
On 2. Husapuanr ex el (us ¢ XAei) auncilnozo

np
OnepaTepd A HaooeTcH pOTop oK 7020 0nepaTORE U O
Havaercs rot.

x Ae” = Be; X Ae” =ep X A’

HEMPEPHIBHOE BEXTOPHO Mofe HODMaTeli; 2) 57a OKPECTHOCTD OAHO-
anauio ia omiy w3 (oc-
BRI, B 370N ecrL qacts, Ha sexoTo-
PHiit KPYT B KOOPIMHATHOM HA0CKOCTH)

OTnernM, 4o moGe Abe uopmaan x Touxam B cocrasamior
Yroa, Mennuni w2,

wra ® e spoec

THpyercn Ka n70CKoCTh,
pes He«mpm rouky Me®.  Torna B stoff oxpectrocTH HAMAYT-
<n e TouKit P & Q Takuc, uto xopaa PQ napamieiska HOpMAMH K
@ p TouKe M D o
napaTaeTBON oue OF i MpoxGARMCH Aepes xopay D@ (Tpernona:
saeat, wro ® oauosuawno npockripycTea ma maockoets Oxg). H
370/ AMHKK R ciiIy Teopem Jlarpaika naderca Touxa N, Kacatels-
12X & KOTopoll TApNIeNLIa N0pse PO 4 O3TONY napaniabia op-
Nank b Touke M. D10 03navaer, w0 Hopwain B Toukax M
CTaBAsIOT yroa nf2, MTO MpOTHBOpCUNT BBOPY @. Iloaywernoe npo-
TuBOeue YOENaET HAC B CUpABEATNBOCTH aewmiy. JleMMa A0Ka-
aana,

BYic TOBOPHTH, 410 YHACTOK WOBEPSHOCTH HMECT pazMepul
Meunuwe & (5>0), echn ON MEMHT BHYTPH HEKOTOPOTO Wiapa pa-
awyca n

e 2. las 24a0xotl ozpanunennod noanotl nosepxaocT P
e’ 0coln TouiK nakderca. useno 50 1akod, <10 MRGUT Beatro
O, paskepu Koropouo wewsuie O, OOROSHIHO HOCKTUDYETER 3) Ka
0Ky us KoopOuHATHNLY AOCKOCTCH, 6) HQ KGCUTEABHIIO MAGEKOCTS,
GpokoDHR 4Epe 4105 Toury srose puscrin.
avexpctpo. Buiwe, B saveuanmi 2 i b aewve 1, ws
moKasaus, wTO AAF KaKAof ToukK momepxkoctu () maiieTca AocTa
Towio Manan @, koropas
a) wa onvy u3 %, 6) na Taoe-
KOCTD, TPOXONAMIYIO Yepes .msyw TouK
Tipeanoomaif, UTo yTBCDMKAEHNE NEMMbl HEGEPIO, T. e He Hail-
Aetest uncna Is , YKasanioro b (OpMy.mpoBke nemy, Torna AAs
1106070 6= . 2, ..} maieres yuactox @, wueromni pas-
Mepm Mcm,me 5,. H HC GPOCKTHPYIOWIRCA ORUD3HaNHY NGO A DARY
nxackocts,
npaxonxu.om uepes KekoTOpYI0 T0uKY M, & ), Brbepen o xamiolt
wacr ®, touky M, u ouaeamw ms mocaesopatesuoctn (M) To-
@

e
{3}, cxonamyioes ¥ nexoropoit Touke M.

B cuay 3ameuannss 2 § JeMMi | Haliferes flocTaTouKO Maas
okpectrocts ® Towkn Mo, xoTopam Dnﬂcaﬁawa npoexrnpyeres ua
omy s niocKocTs,

OKPECTHOCTH TOM! ) OTBeyaer onpeieneuas Touka 06 G us HOCTD fD\lKM o=
5 T. e. 13 noznpocTpaKcTea npocTpANCTBa E*, BC BEKTOPH KOTOPOTO 0PIOFO- ©5 Manoit Oeruuuum Touwt N“, npuuen Mi0Gofi dynxaMenTanLHol no- Dap..gw, Hrowecrso ® rouex, onpenenseniix ypasmemun
s M N -5) cetonatensiioctn Touek (M) wa yxasaunofl oxpectoeTi TouKH Mo T coboi
T¢. sextop e Gun Gu AwneloR KOGHIAUNER BEKTOPON € mpH Pk, otaeuaer apwnawemunnnaﬂ nocaeoBateabHoCTs (Nn) TOUEK G. noaepxunm
7 smm
196 fx 6 Teopn mons Ocuoshse mTerpatbue HOpyaU auammsa § 1. OSosumcins, Broproroknisneie Gaswc, Hisapnaurs omeparopa 197 12 5 Hovep ? sLm L4 rouan 18t

mpoxoaamyo uepes moSyo touky . Bee DK, maumman c mexo-
70pOro HOMEPA ka, NONAZYT BHYTPs B, a STO MPOTHBOPRUHT BHEOPY
ﬂacreﬂ ,‘. Jiewma goKasana.

JI 3 3. fycre ® — 24GdKun Ges 0cobbLx ToueK DBYCTOPOHARS

és 1) roena dnn mmsazo ©>0 naliderca 0>0 Taxoce, 410 Gan Kav-

MGCTKA MOBEPIHOCTL O, LNMEIOW|C0 PASHEPH MeHbULE B, 4201
ety Goyun Ao HopaIRI X ToIAN Meco. getorss’ ghos
‘neraopser yeioeus

cosy=1-aq, (5.7)
rae D<a<e.

Aoxasareanctno. Mocpxiours ® ssycropomian, nosroky
nose opuaei Henpe-

Piidiio a beell TOREPRHOOT @ D70 oanataer, WT> ANA M0G0 ¢20
safineres >0 Takoc, uro s MOGHX ABYX Touek Mi m M, Aan Ko-
Topiax p (M1, Ma) <8, CUPADERANEO LEPABEIICTRO

n(M)—n(M)| <V [
(rn - petop eAUKYLOH HOpMaH).
R cosy=(n(My), n(Mz)),
(MY~ (M
= I+ - 10 (M) = (0 (M), n (M) = 1 — cosy,
o

cosy=1-a
# Ann @ B cuny (5.8) CIpaBeATNDY HepabelicTa

0<ad (VB e

Jenma foxasana,

3. Naomas yers & — p
Mas y (5.1) n Bue na

¢ (raaiKas 6e3 OCOBHIX TOMCK orpaTCHiAR o

Has /myc'mpuﬂﬂzs{) TOMONIBIO IA3AKHX KPHBLX pazabhem @ i
Kollerioe W0 raALIE YAacTHOs Oy INCRIUT pasiiep Kelue )

e 3 Joctenouto wao (x onpeyesnerta yoaonua tew 2 000
S mepds & Mokt s passopon mhoreh i (oaviens]
‘pasticann). Ha xaagon yracrie o Buée pew npomnom.uylo mux

pe.: Touky Ms Klyers 0 — Momags Apockumn Gr a yXasaMEyD Ka




198 Ta 6 Teopun noan. Ocionkue Wirerpassiiie GopMya anaTIa

Takus 06pazom,
rot A=e, X Aei=e!X Ae;=e, X Ae' +e; X Ae*+
Fex A mel X ey + e X Aert P X Aes.
5. BupAKCHHR A75 AMSCPTEHLNH W DOTODA AWHEANOTO Omepatopa
» opronopmmposannom Gaswce. Ilyers b npoctpanctse £° buGpan
opronopmuposanud Gasuc i, ], k. B stom ciyuae, Kak yie rosopu-

0, GHOPTOrOHAAbMNIA GasHe cOBNajaeT ¢ camiM coGofi (om. m. 2).
Coraacio Gopmyaan (6.12) noaysaes

at= (i, A), as'= (i, A), as'= (i, AK),
(6.13)
a?=(j, Ai), a=(j, A)), as’= (j, Ak),
ad=(k, Ai), as= (k, Aj), as’= (k, Ak).
Tostoxy
divA=a'+ai+ad= (i, A)+(, A+ (k AK).  (6.14)

Hafinex supanenie 11 rot A. Hyeew
ot A=1XAi+jXAj+kXAK.

OCTaiioch BHUKCAHTL BOKTOpIIE NPOHIRCACHHS CHATAEMNX CTpa-
23 tepes sreweuTI NATPHIM OTEPATOPa A. Jamuuiew . 10 Qopuyae
(6.12):

Ai=ay'i+ajta’k.
Tostomy
XAl alixi+atiXi+atixk=
= —a%+a’k.

JXAj=asti—a'k, kX Ak= —afi+as'.

Auazoruano

Tosroxy
rot A= (a*—as?)i+ (@'—ar)j+ (@ —az) k. (6.15)

§ 2. CKAZISIPHBIE H BEKTOPHBIE 110J1S1.
JUHOEPEHILMATBIBIE ONEPATOPB BEKTOPHOTO
AHAZTH3A

1. Craanpiie w vexsophue noas. B Teopu 0ax paccuarpiuna-
(0TcH dynKwi, KOTOpWe KaxAof Touke M QuKkcuposauioli 0Gaacr
B onrananior nenoropuh ehermaRMIAH OGReRT a(M), nasunze-
Mish Tensopow. B STOM cayuae rosopsT, uTo B obactil D 3aaio
Te30pHOE MoJe M Gyiesm H3y4aTh TOJLKO ABA MPOCTERIHX
UACTHUX CAYHast TCHIOPHOTO NOAK, 4 MMEHHO CKAZAHOS H BEKTOPIOR
noas.

§ 2. Cranpusic u nexropue noas. [nbhepeniaasisie oncpatopu 199

Byaem rosopuTh, 470 B 0Gaacti D 3a1aHO CKaAAPHOE MOIE,
ecstil KaXaoi T0tKe M 5TOft 061aCTH COMOCTABIEHO O HEKOTOPOMY 33~
Koty onpexcaenoe wicao u(M). Takum 00pasom, NOWSTHS CKaAp-
HOTO O I CKATAPHOF yHKL, onpeacaeniiolt 8 o6nactk D, cos-
nagato

Ahtastorio rosopar, 0 » o6nactn D Sa4aHO BEKTOPHOE Mo~
e, ecan xazzoi Toske M 510fi oGaacTh no

214 Ta. 6. Teopia nonn. Ocnosnue urerpasbisie dopuys ansansa

PAKTE, T. €. WX 3HANEHHE M (BOPMA e MEAIOTCA NDH Nepexoze K
HOBOF /ICKAPTOBOA CHCTeMe KOOPAMNAT, JlAs STOFO A0CTATOMHO mpo-
BECTH PACCYIeHHsA, AHATOTHIIINE NPODEAEHHLIM B SaMedaint 5 no-
cae fokasaTeabeTa Teopessi 6.1,

. Sopuyta Crokca, Tyets S onocananan ™ onepsuocrs »

aavony vetop a(M). Tais oGpadow, HOETHS wexopiore oA

M yesopuaM:
S kycouo TAaNKAS ABYCTOpONNSA NONHER OTpaNMTEHHax

BeKTOpHO# yH
Thveru, napiep, EQH) — HanpIACHOCTS 5 slleupmlc:uclu noas,

HAta0 KOOPAWIAT TRCENCPHOTO pocrpanerna FS. Torga b Touke

M(x, y, 2) sexrop E(M) Wmeer, KaK H3BECTHO, ATMHY 1/p, mef

MLy 0F anpalanen of Touks M X auany Koopmnnar. Ho-

aysaen crexyouyo OpMYJTy AR 38AAHNA HAHHOTO BEKTOPHOFO MO
E(M):

E(M)

[
o et
JIpyrHMit nPHMEDaMH CKATTPHOTO W BEKTOPHOrO moaci MOTYT GuTh

CKATAPIIOS TOME TENNEDATYP DHYTpH HATPETOO T, BEKTOPHOE HoTE

CKOpOCTEH YCTAHOBHBIIErOCA NOTOKA KHAKOCTH M T. A

pHBe/ieN cuie PAX MPHMEPOB CKAAADHMX 1 “ackropusix moael,
HEPAIOLUIX BAKHYIO PO B aliasHse i (uauke. JL1A 9T0r0 NOHALOGHT-
on sy, nowsTie u

Gy cKanmpioe moae — 570 wCIORIN QYNKILLA, AaRaNAR
B 0Gnactit D, 10 NOHATHE AHPHEPEHIKPYEMOCTH CKAAAPIOFO 107
ool wcaonon gywae) ik ye snaen (cw. onpezenenne . 2 §4

Hunommu 370 OMpeleeHHe, 3AMCHS CIOBO ChYHKIIS> HA CIOBA
«ckaaspioe noses. Ilycrs aaxano ckaaspuoe mone u=f(x, 4, 2) B
oGaactit D wa £2.

npenencine 1. Craspnoe noe u=i( 4. 2) = (M) naswi-
aerca duddepenyupyenon arouxe M(x, 'y, 2) obaactu D,
ecau ezo noanoe npupaujenue Au(M) 6 3101l Toure nower Gty nped-
crasaeno o sude

Au(M) =AAx+AAY+ AN+ @AY Fady +aidz,

2de Ay, Ay, Ay — nexoropuie He sasucsue or A, Ay, Az wucaa, &
@, o, o — ﬁemo»«e-mo sansie npu Ax->0, Ay—>0, dz—0 dynxyuu,
pasnie nyato npu Ax=0, Ay=0,

Veaoite mxmepenuupyeua:m ckaasproro  moas u=f(x, y, 2)
(Kak ﬂDKaBnHo BN 2§4 . 1) moxer GuTh 3ankcaHo B BHAe

Au(M) =AAx+Ady+Adz+o(p),
e p=(Axi+Ay*+A2) V2, nputen 310

Ges 0coGHX Touek; ee rpaduel ABAeTCH 3aMKiyTui
wyegiuo pasawn xonryp C;

2) JeKapToBy cicTeMy KOODAWINAT MOXIO BUGPATL TaK, 1oGH S
OMIGOAIND. NpOEKTPORAACH 3 TOOyID W3 TPOK. KoopamaTIN
niocKocTel

N — eQHHHUNLT BEKTOP HOPMAAN K S, t— exMHHuNMI BeK-
Top Kacateavnoft k C, coraacomantsfi c n (cw. m. 1). Tlpi 5tHx yo-
AOBIIAX HMEET MECTO Cilenyloltan Teopena.
copera 03 (popuyaa Croxcs). Mycro a-— sextopuos node,
-
ROCTU S (T. €. KQ HEKOTOOM OTKpuiToM MHOXectae ¢ ES, mricpxn-
wen S). Toeda cnpasedausa Gopuyaa

{ (o, rota)ds = a, ty ar. 6.27)
g ¢ 6

Ora Teopema KONyCKaCT elie TaKyI0 GOPMYAHPOBKY:
Ilorox @exropa rota wepes nosepxwocro S pasen YupKyASyuu
cextopa & 1o SaNKNYTONY KONTYPY
Ka3aTeabCTBO. B ciAy ycioBuil Teopemi HuTerpain B
Gopuyie (6.27) Cymeersyior. Dopuyna (6,57 orenmino, wasapn
anca. [103TOMY J0CTATOUO A0Ka32TS
STy (opMyay mpu KaKoM-10 oM BHGOpe Gasnca. BuGepem nps-
MOYrOAbIyI0 A€KATOBY CHCTEMY KOOPAHNAT OXyz Tak, 4T00M S Of-
Hoamauko ua wee Tpi nA0CKoCTH.

a=Pi+Qj+Rk, n=(cos X, cos ¥, cos 2},

05, cos B, cosy).

Cornacyeu suGop cucreun soopx
Maan ocTpue yrau ¢

Vantianan At tota B it
clCTeMe KOOPRUNAT, NodyHM

HAT TaK, uTOGM BEKTOP HOp-
ocaM.

couns’ Hamowons, o mopepmiocr, § maaunaercn oxiocosaof, ec
oo wyTan Kpupan camonepecevem, | .cmm«w.. wa

HOXECTBO, EAWKOM COCTORGES M3 TOUSK

§ 3. Ocwoswe muTerpassasic Gopuya anaawsa 215

ﬁ(n, rota)ds =

bR
SH (5 —52)emx + (S ey +

% _ 0P 1ty dl = & (P cos -+ Qeos p+ R cosy)dl =

(=5 g:)(-.) e
é') (Pdx -+ Qdy + Rdz). (6.27)

c

JlocTaTouto, OYCBIAIO, AOKAIATH, 4TO .

:—ﬁ —cch——"T:wsZ)ds=§de.
Tlan octabumx craracus

I= I(%cwl—%ws)()dsS?Qd%

L= SS( emX——cnsY) @Raz

ROKA3ATEABCTBO AHAAOTHUNOR.
Saweri, wro movepyioCTy S wycouto ralkan u omnosray

apocsmupyeren iz Oxy. Tiyers D —ce npoeius, I'—npoexuns C

T mrockocts Oxy (cx. puc. 6.3). Hostomy cymiectoyer andbeper:

wnpyeman pynkuns z=2z(x, y),Ko-

Topan gader ypumiciie Toveps-

socrn S. Tpw 970

Auanorwano cos Z=

PR B—
Vi

200 T, 6. Teopus noas. Ocvonuse wirerpaasnie Gopilyt anaaksa

Ta e, w1y cayia cxaTAPHOTO Moxs, vextopice Mo7e dugp-
Gaactu D, ecn oilo ARGHEPEHIHPYEMO B KAKIOR

touxe obaactit D.

¥ b Cayiac CKaNADHOTO IO, BOSMIKACT BONPOC 0 onfeAE-

e o aa a(M).
Tyen

» M — Touka o6aactit D, e — e ncM’cp © Koop-
nmlafxml €08 ct, COS B, COS Y, ONPEACASIONLI KEKOTOPOE HAnpaBaeHAC.
Tiyers A — oGas vouea s D, oraunias or M # TaKan, 410 BeK-
MM’ xonanmeapen sektopy €. OGoswauny paccromiiie Mexay M
n M’ aepea 0.

npeneaenne 3. [[pouseodrkod sexTopnozo no
.(M) o Touke M no Wanpasaewuo e MassiaaeTca npedea oot
s

Aaw; a-wl o
%

lim

(o cayuae, ccau oror npedu cgmmym 3dece Aa(M)=a(M)—

epwacnue. Mycrs sextopuoe nose a(M) dupepentupye-

M0, A — Aunednviil onepafoﬂ. onpedeasembill u3 COOTROUIEHUS Oud-
(r- Ah+o([hl)). Toe-
Y

0a npouseodnas % noan a sroit Toue M no ioGouy nanpasaento

& cyuwecreyer u onpedeseTca PaseHCTEON
M _ ge. (6.20)

Hunepecto cpaoiims 1y gopuyny ¢ dopuyaoit (6.18). B dopuy-
e (6.18) cnpaa TaKie CTONT pesyALTaT AeACTBAA Oneparopa
2 . A% ia ‘mextop €. Pesyaurar storo aclicraus it ecth ol
anpuce s ymu»e:eu.le TpanuenTa N0AA H BEKTOPA

SateabcTpo. [lyers e — durcipopamnmi pexrop. Bei-
Gepe rouky M Tax, wro6e h=pe. Torza coraacko (6.18) moayuie

Aa(M) =pde o (ihl).

Tlockoabky fihl

san
0

Tepexoas B 3ToM cooTHOWENMI K npeaeay Mpi p—-0, noAyuaeH Gop-
uyay (620). 7 e w0, o 1 TpefoBanoch A0KaI

§ 2. Craaspuste u nexropue 7073, Jluppepemuansiise oncpatopu %03

Top onpeaenserca csoeit matpuuchl. Hafizem matpuuy awnedinoro
onepatopa A b opronopMupoBanitoM Gasiice 1, j, k, ¢ Kotopiw con-
Jama Aexaptons mAMOyraan crctews xoopat Oxyz. Tlyers 3

M Gasice mektop a(M) nmeer koopawsath P, . Coraacto
Popuyaan (b20)
& n_
L.t o Ak (621)

o
Tlo Gopsyazs (6.13) perwicasen saeventst Matputisi A onepatopa A:

L o 0P op

aldid e
fo| alaial |- 0 o0 [ ©.22)

PR ox oy oz

o R R R

o oy
2. sexrop-
woro noast. Iyers a(M) — ¢¢epekuﬁpyeMoe B obaacti D uump'
Hoe nose. Toraa coraacio (G 19) Aa(M)=Ah+o(llhll), rre A — an-

Wefimit onepatop, sasicammi or Touki M, Bektop h — npHpamene
myuem a(M), o(lhl) — sexrop, crpemammiics K Hyno
eacacune I Juoe
(M) rosune M massisaerc Quscpocmpun Aunednoso oneparona A
3 yeaoous duepepenyupyenoctu (6.19):
diva(M) A
enenenne 2. Poropox sexropuoeo noaxn a(M) e
Touke M wassaaerca potop Auneinozo oneparopa A us ycaogum
Ougepepenyupyenccru (6.19):
rota(M)=rotA.
3ametiiy, 4TO NOCKOMLKY BEKTOpHOS mose AnhepenIipyeMo BO
Beeit o6aactit D, 10 diva(M) u rota(M) onpeseacitn b Kan 1ok Tou-
Ke M oBaacti D. Dt BeARUNHE N0 CRORMY ONPEACIICHINIO HIBAPHANT-
T. e. ie 3aBucaT oT nHGopa Gasnca. [Tostomy diva(M) mpea-
crananer coolt cxapioe mode, a rota (M)

peenyued aexTophozo noan

B SToM Gasice mawn yike Haiena (cw. dopuyay (6.22)). ﬂacxogvbky
M

(om
diva(M) =div A, no dopsyae (6.14) cpasy noayuae;

218 Ta 6. Teopun noan. Ocwo

e mirerpaabitic GopuyM awaansa

iTerpaas cresa u cnpana WMeioT WHBAPHANTHWA XapaKTep — HX
3uaveitne 1 (OPMA He MCHAIOTCH NDH MEPEXOLE K HOBOI JeKapToRof
cucrewe koopainar. UTo0u YOEANTRCH B 3TOM, JOCTATOuII0 npoBecTit
PACCYKACHNA, GHATOTHINHE TPOBETEHHUN B SaMeNaMN 5 .

§ 4. YCJIOBHS HEABHCHMOCTH KPHBOJTHHERHOTO
MHTEFPAJIA HA IIOCKOCTH OT NIYTH
WHTErPHPOBAHHS

Tycrs a (M) — BeKTOpHO® Noae, 3aallioe B CBA3HON NAOCKOH 06~
nacti D.

Onpenencunc | dywxyus U(M) wasmoacrcs noren-
4uason noan a(M) 6 obsactu D, ecau o atod 06aa

a(M)=grad U(M).
Mose a, of1adumiiee. NOTCHYUaLON, HOSNOAETC MOT e UA 1D
Hoiw noa

Teopena 64. Myero dynsuuu P, 4), Q(x, ) Henpepranst &
D. Jtan arobeix dayx ovex AD, BED sauenue unrezpaia

§ Pax+Qay
P g

He sasucur ot Kycouno 2aadxod xpusod ABD, coedunsrouserl TouKU
A u B, 1020a u T046K0 70266, K020a nose

a(x, y)={P(x, ), Qx, )}

notenyuaasno. B stox cayuae
§ Pax+au—v@E—U @),
k)

206 (. o) — norewsuas noan (s 4).
Hoxasateanctso. Jocrarounocts. Tycts

w )
TN
Tiponanoasisie Toukn A 1 B i3 067acti D COSTUKHM HEKOTOPOR

Kycosso raansoft Kpieodi AB, n nyets x=x(f), y=u(l), eIt

a(xy)

{P (x, ). Qx, y)) =grad U (x, )

§ 4. Yeao0Hs HeIBHCHUOCTI KPHBOAWNEAHOTO WiTerpaaa va uzockocTn 219

PO,y O () +Qx (M, y (Y (D) dt =

§ pax+Qdy= {
A 3

U®B)—U(4).

s
fUrdt=U @ (0).y(O)—U (x(@, 5 (@)

Heatzoduuocro. Ouscupyen b D nexoropyio touky Mol go)
nyers M(x, y) — npoi3soabias T0uKa obaacti D. Tloa

UM)= ( Pdx-+ Qdy,

Tae wHTerpaa Gepercs no mosoa x)’toquo raajkofi KpuBOR, COeXH-
Hsuowedi Toukn Mo # M (cM. puc.
Tlokaxew, 410 TaK nnpe;xe:lew
uul yuxuus U(x, y) nnlmevcﬂ HC-
oMM ToTenunaioN TOAR  a(x,
WP B, @, o). llnl(ameu,
HaMpHMep, CYLIeCTBOBaHKE h
“ p:nencrw 2 =P(x,9). Orrow-

CMecTHMC B TOUKY
b (X+AX U) TaK, UTOGN OTPe3OK

MN conepmanc 5 D. 310 Mox-

WO cAeaaTh A% BCEX AOCTATOUHO

Maaux npipaEIN A% T KK -
D — WTOE MHOXECTBO, COCTOR-

mee 13 payTpeniuX Touex. Tlpi Ta-
Kou cxcutennn dyswuns U(x, 4)
oaysHT npHpameRn

U(x+Ax, y)—U (x, 9)

Puc. 64

= | PariQu— § Pax+Qay=
s s
= S Pdx+Qdy.
i
Ha orpeske MV Koopuuiata y muceT MOCTORNHOE Haseie, H, cle-
Zosatenso,

ke eme mpemse. cooTRomEnne, Fr i —
CTBO ABYX OCTAARHLX PABEHCTS WATATENIO. 3annileM COOTHOUIENHE

ey, g (2 B4 RN
grsddivas=y (v, = v{g=+gm T 50 =Vh
e
N
3 ax + £ + oz~
Taace,

Moactanans BMecTo b ero Bupaienue, NOIYWHNM npaBylo dacts
ersere COOTHOWENNA, YTBCDIK/ENE IOKABALO.
amcuanHe Kag yxe HeOMHOKPATIO MNOAUSPKEBANOCH, BedH-
wnust grada, div, rota wAnapuanta. [09T0NY WHBapUANTHE W Be-
awsuns: rotgradu, diveradu, grad diva, divrots, rotrota. Cieto-
aTeInHo, B TOBOH CHCTENE KOODINEAT HMCeM, HETPHMCP, 470

o, dlvgmdu:Au:

divrota—0.

17 2t
4 Sasmouncavume aanenams, 6oy ranucckud  cwuic
u poropa. Bex-
o, oa R X
TopHoit q:ymmim dwd—(\,, )b, eme  wasusawr
PacXOANNMOCTLI0. ONi2 OUPEEITET CKODOCTH [t—
KOMUOLEUTH BeKTOPA B CBOEM «COGCTBCHHOMS unnpawxemm Eemn
BEKTOpIOE TOTe OUUCHBAET MOTOK IKIAKUCTH, TO MOMOAHTIBHOCTS
awnpepresiunn (diva>0) B AARHO TOUKE O3HAUAET, UTO K3 STOH TOU-
ki BuTckaer GOALIIC KWIKOCTI, €M R Hee mpatekaer. [osopsr, WTo
rakas TOdKA caywur petoumukoM. Eean e diva<0, To raﬁdlo'
RaeTcs OGPATHI GANRHC W TUUKA CAYAIT CTOKOM, T. €. B HEe Npi-
Texacr Goiie, uem khrexact. Ecay div 7% Gymectoyer e
AILC - FMTROCTTE PATCKACT CIONRKD KC, CKOTHKO § BTCKAET.
Bexnanna porop BEKTOHOTO TOAR

g s (22 1y (S

n Comon_Jlonaac — BeASOLHECR (PaMEYSCRHE ACTPOHOM, maTeMaTIE:
w e Ty 180,

eliie KasHBACTER DU X p € W, DTO HAIBAUKE CBAIAHO € TCM, UTO OF
B €CMEINBART» NPOR3BOIIIBIE H KOMAOHEHTH. Ol KaK G €K nn'r),
aK NEITOTCL KOMTONEUTS ReTopioro ons a (M) o erywiny wa®
npaBTERNAX. TAKAM O06pAIOM, POTOP—
TopHoro moan. Ketatw, ecan V— i o
yraonoil cKopocTH Bpameius ects w=(1/2)rot V. Sm'r BexTop ua-
npavaen no ocu bpa opa.
SKAIOvenne. MpARCIEH ChCTenty ¥ basacnnn Manconta. A
SHEKTPOMATHHTHOLD 0.3 B BAKYYMe:

N dvE=-L;

2) divB=0;

3) rotE= — -2 *
a ERT

4y rotB= b L %
P
(M, 1) —NIOTHOCTS STEKTPHNECKOTO 3apAAa_(KoTHYECTO
sapaia, omiccéios K exmie oVveua), (M, ) — Bextop Taotko-
a (cropocrs, aapaza tepes e
Hn'myw n.uomuuy) E(M 1) W B(M, 1) — sexTopss ranpceocT
e n o— pas-

HepHIse HOCTORUNE, & o CKODOCTS CBETA B DAKYYHE.

§ 3. OCHOBHBIE WHTETPAJIBHBIE $OPMYJTHI AHAJIH3A

B 57oM naparpade GYAYT I0K23AHM OCHOBHLIC WHTCTpaibHHE
Gopuyan anannaa— gopuyaa I'puna®, Gopmyaa OcTporpaexoro—
Taycea®  opuyna Crokca 9. St Gopuyas, ¢ oawodi_c1opoms,
SBATOTCA janexo mAYmMEME aGoGmennawm Gopuya HeioToRa—
JTeiGnia — 0CIOMION (DOPMYTH HHTETPATAHOTO HCHIICTENIA, 2 C AY-
Ol CrOpoUN, ABINIOTCH
aHamHaa n vaTeMaTIECKOl (usHKH.

1. Gopmyaa T'puma. [Iycth mi--wiockoets B npocrpanerse B3,
k— enmunnilbii DeKIOp NOPMauE K 3, D— ONFOCE:LIan ofaacT
n (RanoMum, w70 ofaacts D naswBaetes ognocustanol, ecin moGan
KYCOUHIO Taikan 3aMKHYTas 6C3 CAMONCDECCHEHHH KPHBAS, PACTORO-
KeltHas b D, OTPAUMIHBACT OBAACTL, BCE TOTKH KOTOPO# TAKKE NpH-
Haxackar D). lyers, naaee, 06aacTn D YIOBIETRODIET CACAYIONUN
RBYM yenopnsi:

; e e (e 1101 K. 0. Tayee —
oo wineugonn (ool L ) X @ o
0 Ilw. T. Croxe — amranfickutt dravk u matemarnx (1819—1903),

Bennenten ciiona K paccmoTperio Gopsyas (6.19): ee napavery B cuy .
; w ostow
a (M) =Ah-+o(lihl; diva(M)=(i, Ai)+G, Aj)+ k, Ak y
Aa(M) (bl . ¢ o a:z LR( ) M Lzﬂumseu, uro Gynkuwn Ul(x, 4) anddepenunpyena s D. U+ dn)—U )
+ A — anseRush onepatop, achierayiomui wa sektop h 13 E Faagm OB 90 OR oy 6.2 L 9)—U G,
e s s GilkenponantoN Gasice BesKuk anHeRi anepa: oty e T e, RG22 Torza 1o Gopuye Heorona—JleiiGrnua noayuaex
20 & Teopn o, Octiopnis Herpats e Gopyyins axsansa §3 Ocuopune maerpaasiose dopsyast auoawa w7 22 Fa6, Teopun moss, Gcsomue srerpasminse $op [ ——— 03
LRI i“,;{\ Du gy Ou Bu gy iy k orpaumunsaer xpupan L. B cany oanocassocti o6aacta D Kax- noMOLIBI0 OAYenHON PopMyaL Hafiem naouts, oGaacth,
e U E3 A =] g w0y |2 o o Ran Touxa obaacti D* npuaiaesut IMenss K 0GACTH orpamncor wikougol re=ali—sin), y=a(i—cos0), o<t<
3 Ll el s D* ay Ppua (6.25') (c. samewanie 2 & Teopesie 6.1), 10~ N ax
Gusos A (aagoras) vcer crownavioe s - onepaop o ooy o gy T 629 ( i ) < pavoty
fanaacah. Cumanamiecsn NOKRD SanHca . P o r|

_(f(2_2°
§P:(x +ng7);} (7 T)mdy 0.
Otciona caeayer, uto aas Mo6HX duKcipoBannux Touek A u B
obnacti D w moGHX ABYX KycouHo raaaxux kpussx ACB i
AT'B, coenuuSIONLIX STH TOIKH, BUTOHAIOTCR PaBercTBa:
§ Pdx+Qay defody+S Pdx+Qdy
s BEA

ATBUBEA

j‘ de+Qdy»S Pdx +Qdy.
#Zo 2
Tostomy

S Pdx +Qdy = 5 Pdx +Qdy.
acs ac's

Caexonateanio, anatesne HiTerpana
| Pax+Qdy
=

We saBicHT OT Kycouno rAaAKoll kpusok AB, coemmmmoweR Tou
AwB.
§ 5. HEKOTOPLIE NPHMEPHI PHIOKERHR TEOPHH
noas

aeNHe MAOWATH NAOCKOR 00AACTH Yepes KpMBOANHeH b
unerpu, Tyets D—nnuomﬁznu o6aactb ¢ rpammucii C, yiosae-
Thoplomell ycaoBHAM TeopeN:

oaaras B opuyie lpmla lpopuya (625)) P=—y, @
oy

j{’mdy—& —ydx +xdy.
o k)

i naowaan (D) obracti D na MAOCKOCTH uMeeM creayiouiee
wiTerpaa I

rpattuue sToft 06aaCTH:

o (D) ng—y(lxe xdy.
Z

§ — et xdy—
:

A y— oTpesok 0<x<2a, y=0, T0 B COOTBETCTBUN C NOAOKIHTETb-
NP OpHeNTalUeli KONTYPa oAV

.
(D) %j‘(—a’(l—cml)‘ + a? (t—sint)sinf) df
4

= =
%’S(272cmlf—fsin1]dl=2:w‘77§ fsintdi=
{

—2na® +-2(t (nsl)i“:ﬁm‘.
2 b

paxenne ofvema uepes nosepxmoctwit muterpan. Tlycro
D —oanocansran obaact B E° c rpankuell S, yaomaersopsiouieht
yonomnau teopess 6.2 (dopmyaa Octporpanckoro—Taycea). Toso-
i, 4TO B 00aZCTH

P(x,y, 2)=x Qx4 ) =y R(x, 4, 2) =

DTH GyHKUMH YROBAETEOPSIOT YCAOBHAM, MpH KOTOPHX CTpapeAmiisa
Gopuyza Ocrporpanckoro—Tlaycea, nostony

{{ daxdydz =3V (D),
5

”xdydz+ydzdx+zd.\d
s

rae V(D) — obnem o6aacti D.
n0Ae, KOTOPOE COSAAET SACKTpHUCCKHTK
3apax seauunin g. [IOMECTINM 5T0T 32pAA B Hauai0 KoOpMHAT. Ch-
Za, AeficTRyioman Wa_eAWMWIHMG 3apsA, NOMeUlCURuli B TON
¥, 9, 2), 10 3axony Ky:10ra BRpaxaetcs opMya0

E(M)=

rae r— pamuyc-Bektop Touku M, r==Yx7+y?+2%, ey— NOCTORHHAS.

noae E 8 E5\(0). Hanow-
HuM, 470 node a(M) paswBaeTcA noTeHuHaabEmM B oGaacTh D, ecan
B 970k o6aactii cyutectayer dynxwin U (M) Taxas, ato

a(M)=grad U(M).

MaTaH

210 Ta, 6. Teopns noan. Ocuoasie materpaasnsie $opuyas aaamze

Mewaune 1. Teopema 6.1 enpancamiba u xia Soace 06uix
ofmacrel ) (¢ Tpawiact C) Taxim, vio © noNOWNIS sOTEAI0N0 Hic-
12 KYSOH0 Taaux KDHGIS 312 GOTACTS NOWeT GHTH PasOHTa 1a
Konenoe wacnd oGRACIER Dy < o .\ n, Y08
Seropmonix yonowaa 1) 2); Teherantensso, Ara’ Kindoh 06-
D asamtonsy g s seprn. o o pasencran,
& cHny anuTHBHOCTH ABOiKOTO mMTerpana ciesa ¥ | womuo

5,

=,

samenTs ,.djt, a cnposa y{ r foCKokKY WETeFpamlt mO

cuyrpemns o Y cowpataten (rax Kax nerpupoae 1o
Ocran

o rerpan 1o rpmume C obaactu D.

amenainne bopmyaupose Teopemss 6.1 or yeaomns 2)
o e, . 0. Sriimm e rparina ofinact D ecrs aio-
Gan saweiyran wyEoto aKan Kpman C 6es ocodux moek. Oa-
HaKO JI0KASATENLCTED TEODRMBI HECKOABKO YCNOKHRETC

et nuie B, VenooHe lin AAINOCTA BEKTOPHORD M0AK NO-
40 2aKiMe. LOKOIPKO OCTIOTS, HoCTATOND TpeSosans, oG none
a Grao » DUC=5, 2 oo 5 D, 1

5 D. @op-

060M}
o (595) pA Stow dxpansercn, Ot BROKTAE B Hee RSO
HOJi_WATOrpan FBARETCS MPH 5ToM, 0OGUE TOBOPA, HCCOBCTBEHHMM.
© 4, Teopema 6.1, 7. e dopmyaa I'puua, scpua #
B ofmen cayrac oﬁ:mmcﬂ D ¢ rpaumncit C, ABASIOWEHCH  TOABKO
cupnwaesuofi kpnnoi
3aveuante b sbapmyua Tpuka (6.25) Momer Gt samica-
13, wa 5T ceAyeT W3 A0KzIaATERHCTBA, B BHAE (6.25):

ff(— fiPar+oay.
B K '

T wmvapam  BeusAn. Do

erDamma DI 5 GOPMYAE (B25) r0we, GicmAros

e MeHACTOR TpH NCPEXOLE K HOBOR CKAPTOBOF| CHCTeMe  KoOpIM:AT

07y 5 0 kowo inice ReOpice o & et oD
" Q0

)T, e 0o CHOMOFATEILHSM KYCOUO TAMAHN KDHPHM, DOGRIOWKM  oO-
® Cy evro 9. T. Moswa, E. B. Ulwenna ] (TAH CCCP, 1980, 253,
o1 d2—44).

§ 3, Qonoive miterpazbiiie HopyyIA avamisa air

dx' + Q' dy’.

Haxoren, sK0GHa! npeo6pasomanis pi HEPEXOLC K nOROH creTe-
Me KOOPAHHDT 10 MOZYIII0 paBen eANHLE, & MAPAMETPHIANNS C 110
MOLbI0 AL AYTH He cBsaaua ¢ cuctesofl Koopinnat. [lostoky
JTTpANE Crena B cupava B (6.25') HO MELTIOT COGI0 JHATCIA [k

op

o bopuy: Tayeca, Tycrs D

asicr £ (r. 6 ha M0G0 KycoT0 faakof sawknyIoR ApIBOR
€. pacnozoweivoll n D wowio VKIS OpierTIpYeno i
Fianeyio dosepXHocTs G, pacnosokenuylo B D, MMeIOlLyio TpanHielt

VS e rpaiua, yIORTCTIORWIAR ABYM YCIOBHAN:

"1} nomepxuocts S—RYCOWIO TAAUKAR ABYCTOPOHEAA UOTRAR
OrpanuueIiNas 3AMKIYTaA i 663 0COBHX TOUEK;

)

(P coror + @ sina') dx —

pANOYTOILUYIO AeK2DTOBY CHCTEMY KXoopwnaT B E° HORIO
BHEpA’lL vAK, 9TO 47 KAXAOH I3 OcCel KOOpAWNAT Ai062s MPAMAT,
TMapanaeThHAT 10N OCN, GYAST TCpecexath MOBCpRIOCTn S e Godee

“ew 8 ARYX TOUKAX.,
Tye

& n— eqn BekTop remel wopmamu x S. Cupasex-
g cienyiouan reopos.

Teopesa 62 (gupwyra Ocrporpancxoro-—Taycca). Ilyere
a—oexropos OGS, aufgpepenyupyenoe s oGauoriy D, ydoagerao-
priowedt yeaosuan 1), 2), 1 TaKOE, 470 1PoUIOOHGR 1O a1060MY Ha~
npasaeniso nenpepuona & DUS=D. Toeda cnpasedausa fopsyac

ﬁ[divnd.v 4p (. m i 6.26y
5

Mirerpan crpasa B Gopuysie (6.26) Rasusaerca moTOKOM
eKTODHOFO 10JA & Tepe3 NOBEPXROCTL S, & HATErpad
crena 5 s10f (opuyne —5To oFmeNl miTerpax o sveproniuth
Bextopa 1o obractu 0. TlostoMy Teopema 6.2 gonycuer TaKyio Gop-
MyaHpORKY:

Obvesnndt unrezpas or dusepeenyiu Gexropa no oaactu D pa-
GeN nOTORY BERTOPHOZ0 MOAR D eped NOBEPEHOCTS S — epanuyy 3Tolk
obaacru.

asarveancrso. Dee sxomsuse 8 dopuyay (6.26) dyik-

LR eUpEpHBRI, TUYTONY HATCTpb C7EBA X CUPABA CYUICCTYIOT.
T, T’ Gopmyaa (6.28) WHBAPIALTUA OTHOCHTEALUO Hhf

pe UPAMOYTONLHO CHCTOME KOODEWBAT, IOCKOTBKY BCC BXOTAIAC B

TlosToMy AOCTATOWIO AOKA3ATH GOP-

Myny (5.25) pi Kowom-T0 00N BGOPE cucrestr, Bai-
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Tlostomy, yunTapas 5T bopyyas, Gysem umers

(

1= <j'( (
5

nockoasky na m)n(-px octi S ykwnn P(x, g, z) pasua
Plxy 2(x, g, 22 22
o

o

oy T
et S cosz s —.U.Ty[}’(t,g,z(
(4

] ¢ )] ddy,

i nguepNocTIl WiTerpad o S pasent Avofosy muterpaay o D.
aaee, Henoabsys popyay Tpina, noayun

—(\ 35 WP, 2 5, ) sy = B (.25, ) gf,mx.y,z)m_

3:&0(‘5 M nm.umuouawu TeM, uTO ecan Touka (X, y) HaxoaWTeR
Ha Kpusofi I', (%, y, 2(%, ), OYEBHNO, MPHHAZACKNT KpH-
Bofi C. T\'r)pe\m '(nxa sana.
Q’opnl\ a CTokca pepna u 14 Goaee OGMUX OFPaHWYCHHMX MO~
OUHO QKX ABYCTOPOHHIX HIOBEXHOCTEN C KYCOUNO Mai-
oh rpane.
Bameuaune I Mpexse neero nokakes, o dopuyaa Crox:
pra. A |mnemuocmu S, yAOBIeTROPSIOULHX YCAOBHIO
e yaobaeTs upmn WX, noo(nuc omopR, yeaomio 2) onu(nua‘mom
1a ai06yio 110cKoC]
Oxasunaercs, uto cyuecray ﬂ»r Taxoe wicap 60, ero “Oan 6o
[4acru ® noaepswocru S pasmepa mewvuie 819 xoxno Tax euGpars
|dexaproay m)a[rdumlmpo mrm., um D odkosHawo  npoextu-
lpyerca 10cK

X nycti
M, Kciponanian oS, Tiponenes Kacatenunyo. nAockocrs
tepes quv Mo, nycTs ny, — Bekrop exumofh vopyan nosepsivo-
. Bautopest npasoyraamayo My KoOpAUHAT Tax,
0Gu: BeNTOp M, €oCPS ¢'ccnmn Koopmar. To:
xonbky nose n HopHa TO cylecTayer oKpectiocTs
roukn My Takas, 470 ace HopNATH b ToNKAX STof okpectnoer o6pa-
yir octpie yrad ¢ oonwin Koopnar. Ho soraa coraacio yruep:
br 5 1 SaMEUANIO 2 K HeMy MOXHO yTBepXAGTS, 410
leviiecrayer nexoropas oxpecrocr pasmyea 75 soun My, xotopan
1A0CKOCTi.

Or)wum ut0 )Kzazmun. WiCA0 § 32BHCHT, BOOGUIE TOBOPS, OT
froukis Mo: 8=8(Mo). Kew, NTO MOXHO DHOPaTH ynBepcas-
s vy Fi 80, Tlonyeri nporupice, wro
[raKoro uiicsa § we cymecrsyer. Toraa Ads Kaxaoro 8,=1/n, n—

, 2, MOX(HO yKa3aTh 4acTh @, NOBEPXHOCTH S, pasMept Ko-

19 Taxan 4acTb noDepHOCTH MOMET OMT pacmoiowena B cepe  pasHyca

§ 3. Ocuosusie nirerpazbuue GopUYaH aHaTNSA 27

Topoll eibie 8, W KOTOpUA He TPOCKTUYETCA OZOINANO Y nce

K KoopRNATIIe nA0EKoCTE 2060f €KAPTOBOH CHCTEMI  KOOp-
aw

"BlaGepest b ka0 nacrH @, 101Ky My, 3 18 HoAyIEHHON OCHE-

BhiGepen < eKo-

Topoii touxe M monepxwoctn S '), Coraacio mpopexcinuM  miuie

T RoopAANATHNE  MAOCKOCTH HEKOTOpOR NPANOYTODION  cicTeNs
OKPECTIIOCT,, DTa OKPECTHOCT, A1 HCKOTODOTO HOMEPA 1t CONCPIIIT
4T O, KoTopan TaKe Gyacr oatowao mpoCCIRONTLCH a
ace T Koopuamiue maockoct. loayuzocs mporiieopeie ¢ ou-
anOM rbn. 3aBepUIAIOUICe L0KAIATENBCT!

b yike HeTpy; SAKTIONCHHE 0 CIPABATHROCT
dopuyi Croxca A1x ToseputoeTel, YAOMETAOpIIOWIX yeaouo 1)
H He YAOBACTBOPAIOUIHX, BOOGILE TOBODS, YCAOBHIO 2).
Pasolhem NOBEPXHOCTL S Ha KOHCUHOE WHCAO INAAKHX qacwu Dy,
pasuep kw0l s KoropuX Membuc 6, yKasanioro b Tlockoas:
&y nacth O, Bee wioc-
oS uekorbpun nckammmh st Ko()p‘mnm, 10 Qopmyaa
Crosca vepiia sy Kaxaol ac P
BhE wacTH STHX GOpMYA. n erpaii M0 OGLUM YHACTKAM IpaMILL
@, Gepyica b NPOTUBONGAOKNKY HATPABICHNIX W HOITOMY COKPa-
TC

Takum 06pasom, c.'leua MH TIOAYUHM MNTEFPEA O MOBEPXHOCTH OT
Beanuwin (n, rota), a cnpana— IHTErpan no rpakue C NOBEPXIiO-
cri S o peanunn (a 1), 7. e. opyyay Crokca ans o6iuero my-n»

opuyaa Crokca sepiia W s
UiX pRsGHeRie ¢ MOMOIILO KYCOUHO Kprmix
o6analommx_cpoiicipom 1) i

axrs . cuasnD: | H0CTEN0H0
NpoCyMMHDOATL HNTCTpadil CleBa W cnpapa b (opyaax Crokca
U5 OLMOCHS3NbX NOBEPXHOCTER W YUECTD, §TO MTCIPATN 1O Kpi-
BN, BXOAAUNM B pasGiene, GCPYTCA B DASHHX HAMPABAEHHAX H
nosouy cowpamTCA

Bameuanue 3. Gopwyra Croxea (6.27) o Gume sanmca-
Ha, Kak 970 clleAyeT #3 A0KasaeabcTsa, b BHAE (6.277):

e e

+(2 —‘;%) cos 2} d

S, zonyckao

)w,y+

(ﬁ (Pdx+Qdy + Rdz).
Z

910 woxo cacza n cary orpn
uy Dot Bekepinp

ERHOCTIH W HOAHOTH, HCHOASYH Teope-
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§ 2. Cranapinie « pexropnuie noas. [lupepennuarsiue oneparops 201

91y Gopuyay MOXKHO mEpemICaT, B GONEE KOMUAKTIOM BHAC

Au(M)=(A, h)<o(lhl), (6.16)
rae (A,h) — cranspEOe MpORIBELCUHC REKTOPOS
Aad, 2 Ay, Azh
Tasans obpaon, sonceg Tty cressromiee
upeacacnic 1% Cuastpioe mose u(M) Oupdepenyu-

DUckD o TaNRe M cia s o Toume dan noaosn ppaucrin
enpascdauso coomuoienie (010), Chanapoe mone 42 e
penyupyeno s ooaactu D, i ono dupdepesupsons o
mmmou TouKe amﬂ a(f,mt L.

Hanosiin (om. 1. 8 § 4 ra. 12 w. 1), w10 yeaophe Angibepen-
l\MpyuMuLm (6.16) womes e epomacado m nine
Aa(M)=(gradu, h)1 o(lnl), (6.17)

ouum

M) B

e mextop gradu (M) -

o o

Gopuya (5.17) mpumoans mec e K oo TpMEDY vexTop-
KOO MO, A HMENUO K MO TPAKUGHTA (D (hepenIHpYEMOro & ofac-
1 D exanapioro o u(M). Onpenenenme rpagnenta we sashcur
O WGOPA CHCTEML XOOPLINAT, K UOSTOMY O SRARCTCH ipapiaH-
o

" Cornacuo pacemorpeums 1. 8 § 4 1 ® cayuae Aubde-
pemmpyexoc o u(M) wonno smecn npou]uo‘mym «(M) no
BampaRTeIy LERTOpa

Coou nowionte it cves vomwe, uwento agmann | e
B pin SekTIONIIITHOMD 0~

Crctuey Koepiy’ Mascaenny (1831--1570) 5 Gpomoais or Tatmhcnors <o
2 gradior, omatdioners. <pacti

5
e V" epcacpay-
). Tagna oopason. ecan 1 ), k= piecape:
Tamui nmmmpw ’mn‘hwdﬂ mmu ™ e

o e
R ‘,7,,

v ox + 171/ s

Cregaan sasnse s ¥ ugo santess — mpoauranoe wsodopor ez s
- Siten anesicuse yaentie (0. Xenncans, P. Gty satic crant nasimas 370w

SHSOK cOROM €UA0AES (15:52 XOACTSR C SETOBDA. AASBHEACEHDICKOTG MoK

o Ty TG iadns | ovens yIoGice . e oGmiiei, 41

FRC oY ¢ e0. TpIMEEUeR ChIMIG YAPOATCH. Caw MAKERGHS HOHAINA

1633 sy 02 & SochE 1367

o (e gradu). 6.18)

TIporasognas 1o STPIBTENAIG. 4D4ET, OUEBHAND, HEXOTOpOS u00e
ckanapioe noze s oSaactn D,

Hopeiuen & usyueumo uqﬁq)epeumlpyenmo BeKTOpHOrO  MOMA.
Tlowsitie APDCPCHINPYEMOCTH  BEKTO] nons uaerca B nomHoH
AHAZIOTHIL C TOHSTHEM AAAq;npcpemmp»emuc‘m exaagOr0 now, i 70
TOHATHE SLLIO HAMA JIaHO B JONOJIHEHAH 1

Tijers 5 obaaern D npocrpanern. B ssxin “sextopuoe moae
a(M) (vexropuan dymams a(M) rosex M, npunasnexamux D).
Hanowiy, w10 a(M) Kawaoh ouse M (x, y, 2) cragur » coorser-
craie pexTop a(M).

mpencacnie 2. Bexropuor o a(M) waswascras 0

pucasin e roune M obsacra D. cont 650 nosmoc npi
Paenss Aa (M) Apedcranansrn o auge.
Aa(M)=Ah+o(]lhi), (6.19)

200 A — wexoropu aunednwil onepatop » E3,
h={Ax, Ay, 42}, [hi

OUbl ) aexrop, dauna notopoco crpesmircs. ko npu (IO,
epapenne Ecau sextopaoe nose Judupepenyupyeno, 1o
mpedcracdenue (5.19) cduncroomns.
eficTRITaTnto (oM. TaKHe ;nnoweuwe 2xra 124 1), cenn 60
610 Asa npescrasacaus auna (6,19), 1.

Aa(M)=Ah+o; (Ihll), Aa(M) ~Bh t o, (ilh),

(A¥ Ay A2,

(A—Byh=o(ial),

rae o(lhi) =ou (|hlly—o,(ih1).
Pagnears wa il ofe wacti moayseunoro paserictse, moaym

(A—B)e— 20D
il

e e

BexTop exmumanofl Axmaitt, Crpasa ciont o

Koneu-

bl

o Janu wexeop (or0 gnms cxpossac < myswo rpr [h] +0). cre-

oneTMwo, s P obora CHIMHYHOr BEKTODa € BEIRIHHA 4 pi
symo:

(A=B)e==0.

Ho ccn xsa muvetinx onepatopa A4 n B coumunaior wa exwnon
chepe, TO ol pasEH, OWEDILAIO, WA OGOM BEXTOE, T. ¢, COBTAAGIOT
ooy, Cacnovirreasio, A=B.

P20 T 6. Teopia noax, Ociosise marerpazbiie Bopuyas anansa

B ciny menpepusiocTH YRR P(x, y) e Teopens o cpeacn no-
U(x+Ax, g) — Ulx, y) =P(x+0Ax, y)Ax,
e 0<0<1, oTyaa

_Ulx | 8% Uit
ax

P(x+0Ax, g).

Depesona € upessay apu Ax-v0) & chay senpepupioens fymam
[P (x, g), 8 €31, 4TO 1PEASA CYTECTBYLT 1

[Copepmerio ananorunio noxasmBaeTcA pasencrso

Wi,
" Qfx, 9)

[Feopea 6.4 xoxasana.

Eeai nose ax, 9) (2(x y). @(x 1)} norexmmabao 1 dyrxuns
IP(x, #), Qix, y) BMECTe CO CHOMMH HACTIAINH NPOWSBOAHHME nenpe-
lpuiBkis B 06AACTH D, 10 OO BHTIOARATLCA PABENCTRO

1y Teopedil 6.4 HeOGXOUIMBIM  YCAOBHEM  ICIABHCHMOCTH
lkpuBomHeiHOro HETErpata

,‘ Pix 1 Qdy
b

lor yrn wiTerpapoRanmA TpE YelonHi  HeNpEpLIBNOCTH  (BynKuK
|P(x, 1), Q(x, 4) 1 nx wacTHEX npoR3BORNLY B OGmACTH D sBARETCS
€150 TPOBEPACHOE PABENCTED
g Q.
TN
Ecan oaicrn D 0fI0CR3RE, T0 370 YEAOBHE GYICT M AOCTATON-
ki 113 HesapuCKMOCT mHTerpata | Pdr | Qdy ot buGopa KpuBOR,

leoenmumromett anmse Towrx A w B. UtoSu mp manowenwn He He-
[noassonats He soxasammyio B obues caytae dopayy [pua (
amcuanxe 2 k Teopeme 0.1), paccMOTpHM cwavana cayazd, korAa
612CTh D ABIACTCA KPYTOM.

§ 4. Veaomna esanncaiocTH KpHROTARCAUOTO MiTerpaza wa mackocr _ 22%

Teopema 65. [Tyers pynnyuu P(x, 5), Qlx, 4) u ve wacrusie
pousaoﬁ)\wz enpoptionn & weroropon kpyee. KB ‘som cayse

noe a(x, 1) =0 (5 ). Qe v )} notenguaswo @ aTos Kpyee T020E
R

JloxasaTenscTao, Ouemnino, TPeSyercs JOKA3aTe TOABKO-
aocratouiocts yorosus. Uspes uewtp Kpyra, Touky My, poseict
sipmume Mox' o Moy', napanaeasine koopauuarumh ocmi Or w O
coommercrmentc, 15 fpoussoniol ot M(x, )X onyeriy e
sensasynapus M) b MMy w0 Mot 1 Mot coa'rxercwemm Touxy
My o o rowasn M, n iy grpeswann Mobhs

l'lpuuenmx opatyny Tpiina (525  mpAmoysobmiky MoMuMMs,

noay
{ Px ) Qiy— j((i—:—a) dxdy =0,
oL, L

orKyRa caeayes, w0

. e wmerpan JPdx+Qdy ne sasucat ov apyanensod soMauoli Y,

coemnnsomelt puenponziyo 104Ky My ¢ Rexo1opoii wowionr M.
TIoSTOMY ONpesenM DYIKIKIO

vy = ( Pdx+ Qdy,

rae M"Mﬂ\xymmn aowaan, sne KOTOPOT MApALIEABHL KO-
oRepa, To Tk oupereneiian gyt
LATON RAHHOTO HOXT (%, §), MPOBOAMTCH
anaiomny 1o, KOTODAA mpoRCReNA npH TokasarenCTag Teopenit
64, Teopena 65 3 Joseaunt,
aine. oua 65 cypanewiina o cayise. mpos-
sonanoh SEHOCHION GGAACTH D. AHTECH B 3TOM, R0~
Kastonn, 70 A DESIACAOCTH ADAPOMICANOLO ANTOTpATS

5 Pdx -+ Qdy

s

or nuGopa xpusofi AB, coemumomett Tous, G T B aoctaTouo
vunoasenne » obzacty D yesosna -

Th L — POM3BOJBHAN 3aMKiYTAT 1(yur'lnn raanKas Kpi-
Ban, pacnionomennas B D. OGosnaun uepes D* 06AGCTH, KOTOPYIO
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§ 2. Crannpase u bextopsse noas. Mubdepennuansiie oncpazopse  203)

Pi+Qj+ Rk,

) 3
—il ik aw
vl g kg al

Hlaaee, Tax kax rota(M) =rotA, o o dopyyrau (6.15) w (6.22)

oAy M

w0 o _ R
rota(M)= (51 )i+ (G —5) i+ s
"
aQ _ 0P LR
G i e e
P Q R

— samnch  potopa,
YHOOUAN AR 3ATOMHHARNL.
Buanca

5 a (M) mo
&, BocnoAkaOBaBMECH GopMYAOR (6.20). TIOOKOALKY eNMERSHNE Bek-
Top € HMEET KOOpLHHATH (€03, €05 B, €08 Y}, TO
3a (M)
o

Ae=Alicosa+ jeosp+keosy) =

= cosa (i) 4+ cos B (A]) + cosy (AK).
Ranee, no dopynam (6:21) i
n

Tostomy
_daim) da
—cos o Pt cos p 2 4 cosy -2
FS s B ﬂv + cosy
wrusas, 1m0 a—Pi4 Qj+Rk, sanullem eile OfKO BHpaKeHHe
A% TpORIBOXHOA TIO HANPARTEHHIO:
@y (0P or )
Rt cosat I cosp - 2 cosy) i+
% ( F 5y s ¥

. 90 e 2 oy
+( oy cosa o cosBt d' cmv)i+

+ (Lot S8 cospt Lo )k

HexoTopsse Apyrie (opmyan: BeKTOpHOTO amaausd. [lonycTis
ur0 b o6racTn D 3aAaw cxansproe mose u(M) W BeKTOPHOS  TORE
(M), IpHem Boe VacTHHE NPORABOXHEE BTOOTO NOPSAKA QYMEIAH

4(M) w a(M) wenpopmenw & obaactn D, Torna diva(M) — g
‘Gepémumpyeue crasnpaoe None, grad u u rola(M) — nubdpepenni
pyeMLe BeXTOpUHC 10/ CASAOBATCILEO, MOKHO NOBTOPHO  UpHME
HaTh AndepeanuatLue onepatopu grad, div, rof, 1 KMEOT cMLIC
cneaylomHC olepaniK:

rot grad u, div grad u, grad diva, divrota, rotrota.

Tyers i, j, k — (uKCHpOBANHE OpToROPMIpORaNKME Gasnc, C Ko
TOPHM CBA3RWA NICKEPTORA MPAMOYFOMMHAR  CHCTOMA  KOODAMHAT

x4z,
Vrnepuaenne Huewr secro cacdyowue nars cootnomenuit]

rotgrada —y X v =

v grad P, B
divgradu V. V) =2 ﬂx‘ W el
ve g, owy,
d dis
eddiva=y(y. = (G2 S4S0) i+

#p  oq ¥R o e, ORY
(Gemt o a1 (S5 aat )k
divrota=(y,y X a)=0;
rotrota—y x (v x a)—graddiva—Aa,
20e
) 5
SR

L8
voigs+

HokasatenbeTpo. Bee STH OPMYAM JOKASHBAIOTCA [0 OX
HOR cxeme: oue-
PATOpIE K CATHPHOMY HAW BEKTOpHOMY romo. [IOKA3eN, Ranpivep
nepRoe pasesctzo. Bekrop grad « meer xoopamyaTH
au

K

i, nostomy misn rotgradu=Vxgradu no gopuyaau]

&24) Soryusen nmpamenme

rotgradu—y X grada ("l Zu ).+

agaz aa0y,
Py o Pu
s - 3
+(ézdt ﬁxﬂz) I+ (dxdy ayax) o

Joxazxem pTopoe papencTso (cu. popmyay (6.23)):

divgradu =(y, Vn;:(l% +'6Ly+k?
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1) rpawiia C o6aactu D ABISETCA 3aMKHYTOR KYCOUHO TaiKoit
KPR Ges ocobix Touek:
2 IAOCKOCTH 7 MOHO BHODATH TAKYIO A€KAPTOBY MPHMO-
naparsene o-
OpAUATUMA OCAM, MepeceKaioT C it Gofice eM B ABYX
yern, nakonel, t.— euum veKtop Kacateanion K Kpnauﬁ
ok,

Koo ¢ contiagacr 3 10uKe npitocenn  seKtopa { ¢ ﬂnnpan)le

s stofo nexTops, ¥ ccal ciotpers ¢ Koua tlopwazn k, 10 Kot~
ero 06x0;

b daconof crpeasi). ToBopAT, 1o opnemaunn xpunoii C co-

IMacoBaN ¢ HOPMATBIO €10 TPABILIY WTONO)

ropuoe_nose,
Qupepenupyence o cbsacru b, ./anmmupmwu enoouan 1),
2), u Takoe, 4ro e2o npouIEOOHAs nO_MOGOMY HANPASAEHUIO Kempe-
phisna 6 oGvedunentiu DUC—D. Toeda npacednuda dopuyia

fj (k, rota) d (a, tydl. (6.25)

c

Bupamenne cnpasa OGHITHO 1AIWBAIOT MHPKyAALEEl DEK-
TOpNOrO moasano KPHBOR C, i wupEKeHE caena—no-
Toxou BelTopiaro moi rola epes o

% GOpuyIa AONYCKAET TaKyI0 ¢muqec.<y;o ‘rp
ToK BOKTOpHORG Hons Tola depes oG ox Tenia, munku-

CTU K T. 1) paBiAeTcR WHPKYIIUN neK’mpHmo “Tons a Mo’ savuy-
Touy Sonmymy € (pabore can moxs a ho Mepeweweuo. Toukn
viom C

reabcTso. [Tockoasky Bee BXOgsimwe B dopmyny
(©35). q;v»u:ulm Henpepuii, 10 062 wirerpana eyilecayioT.
Takke, w0 NiTerpani ciena i crpada o bopmyae
cha

6.25)
KOOp/HHAT, MOCKOMbKY BENIUIE (6. Tota) o (a, 1) muvapuanTi,
anevenT mwiouaxn do i JIHER AyTH di e 3aBHCAT OT BHGOPA fe-

wanp: o k.
P(x, y) nQixv y)i rR(x g)k n.mc—
—{cosa, cosp, cosy)={cosa, cosp, O}

TIEJOBATEIBHO, MOKIO JANHCATE:

§ 3. Ocuonnbie murespaabiue dopuyas anamusa 200

Ianee,
Pcosa+Qsina.

2 (a1

(k, rota)*
K s maockol oGJIzc1x| do=dxdy, o Gopwyaa (6.25}

npv-muaet BHR SS (%S, ';i)d.xdy*

ﬁ (k, rota)do

=(§1(Pccsa—{ Qsina)dl — (§1I’41x +Qdy. (6.2
“

3aech i socromonancy Tew, uTo dx , dy: adl,

Tae | — amina ayra C, BuOpannas B Kauecrne nspaMchz, sospacta:

HHe KOTOPOTO COTMIACOBAHO C HATPABIeHHeM 06X0)
oo nokasarcucrna, dopwyn LpHa A0CTaTo

pasericrsa:
I=— Uf dxdy= f Pdx,

J= H 2L axay= 9:,12111/,

3

10 noxasath 1Ba

Obparscs an waraaocrn k puc. 6.1, Tlycts npamas, napar-
neavwan ocn Oy, nepecexact C B 10uKax (5, 41(x) 1 (¥, y2(x)),
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