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Ho (cm. ppm. 1, ra. 14, § 3) ¢yHxkuus, HempephiBHAaA B 3aMKHYyTOH.
‘06/1acTH, npHHUMaeT 3Hauenna m, M. TlpennosoxuM 1 -MpPOCTOTH,
uro ¢ynxuus f(x, y) npuxumaer 3Hauemns M u m B Toukax (x;. y,)
" (X Yo) Jeawux BHyTpH obaactm G. (PaccymieHMe HeCKOJBKO
yCI0KHSAeTCs, €CIN Kakad-Anbo M3 STHX TOueK, WM 00e OHM, MONALAIOT:
Ha rpaHuny- o6aactu G.) JlioGele nBe TOUKM OOJACTH MEI MOMEM COeLH-
HUTb J0oMauoH, /exauwel B obaacth. CoelMHMM JIOMAaHOH TOUKM (X, V)
H (Xg, ¥9), B KOTOpHX QyHKLMA paBHa cooTBeTcTBeHHO M W m. Broab
TakoW AomaHo#t dyHkuus f(x, y) HenmpepoiBHA U, ClIeLOBATE/bHO, BMecTe
co 3HaueHMaMM M W m npunHuMaeT U BCe MpOMexyTouHue. B uacTHOCTH,
Haltnercs Touka, oGosHaumMm ee (§, 1), B Koropo#t

1
few=x[ [ e nas,
=
TeM caMbiM ¢opmyna (1.15) nokasaua.

§ 3. Amnurusupie GyHKuMH 00JacCTH,
Tiponssoanas no naouiagu

1. ®yukuuu TOUKH M ¢yukpum obaactu. OILHO M3 CAMBIX OCHOB-'
HBIX TOHATHH aHanu3a — MoHATHe (yHKUMH. Mpl BCTpeuanncs ¢ QyHK--
HMAMH, SaBUCAWUMH OT oxpHoHM, ABYX MM HECKOJbKHX HE3aBHCHMBIX
nepeMenHbix. [loJp3ysick TeoMeTpHUYeCKOH TepPMUHOJNOrHEeR, MOXHO CKa-
3aTh, YTO 39TH (YHKUMH TNpeLCTaBIAIOT COOOH NepeMeHHble BeJNHUHHEL,
3aBucAillMe OT TOUYKM Ha mnpaMo#t (B Ciaydae OIHOH mnepeMeHHOH), ot
TOUKH HA TJIOCKOCTH (TMpHM JBYX TepeMeHHBX) WX OT TOYKH B IIpo-
CTPAHCTBE HEKOTOpOTO uuc/ia uaMepenud#t. OnHaKO B aHajsu3e M ero ¢u-
3UYeCKMX TNpHUMEHEHWAX 4YaCTO BCTPEYalnTca (QYHKUMM ADPYToro pola,
/B KOTODHX pO/b 3HaYeHMH apryMeHTa HTPAIOT yXe He OTHeabHble TOUKH,
4 MHOXeCTBa— HampuMep IIJIOCKHE HJM TPOCTPaHCTBEHHbIE (QUIYPBI;
TaKHe QYHKUMM HA3BLIBAIOTCA (OYHKUUSMU MHONCECMBA WV (BYHKHUAMU
o6racmy *),

IMpumepoM ¢yHkuuu of6aacTH MoxeT cayxute naowans S (G) 06-
jgacth @, omnpeleieHHas 148 BCeX KBAaApHUPYeMBIX MAoCKux o6JacTelt
Tak, Kak 3T0 Owo onucaHo B § 1. PaccMorpum ewe oauH mpumep.
[TycTs no MAOCKOCTH Xy pacnperne/eHa Hekoropasd Macca. Toria Kaxao#t
obnactu G, nexaiuell B 3TOH NMIOCKOCTH, OTBEUYAET OMpEAeJeHHOE YHCA0 —
Macca W (@), cocpenorouenHas Ha G. 3meCb ONATL-TAKH MH HMeeM [1e/10

*) TepMua «06aactbs ynorpeGasercss 3lech NMPOCTO KaK CHHOHMM TePMHHA
«MHOXECTBO», 4 H€ KAaK TepMHUH, O3HAUYAOIIMA OTKPBHITOE CBA3NOE MHOXKECTBO.
3amac obaacteit (T. e. 3alac MaOXKECTB), Ha KOTOPHIX OlNpeieneda Aaunas dyuk-
s 06JacTi (T. €. MHOXKeCTBA), Pa3jvueH B PAasAMUHBIX CHTyalMsaX. Y Hac TaKuM
3amacoMm Gyler, KaK TpaBH/IO, COBOKYIIHOCTb BCeX KBaApHUpyeMbIXx Guryp.

J*
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C nepeMeHHOH Be/qMUMHOM, B8aBHCAlER OT 06JacTH, T. e. C HeKOTOPOH
¢yHk et 06/1aCcTH.

Bpenem caenyiolllee BaXxHoe olpeine/eHue.

Onpederenue. Pyuxyua obracmu F(G) nasvsaemca addumus-
HOU, ecau BHNOAHEHb CAe0yowie YCA0BUA:

1) ecau F(G) onpedesena daa obracmei G, u G, mo ona
onpedesena u 04a ux o0vedurnenun G-+ Uy,

2) ecau Gy u G, He umeom o6wux BHYMPEHHUX MOuer, Mo

F (G~ G)=F(G)+F(Gy *).

O6e ykasaHble Bbillle QYHKLNAM — MJIOWALD U MAcCa ~— 06/1a1a10T 3THM
CBOHCTBOM aLAMTHBHOCTH. MoXHO NpuBeCTH M MHOrO LDPyruxX NpPUMEpOB
ALIMTABHBIX QYHKUME 06/14CTH: NMOBEPXHOCTHBIE 3apfl, KOJAMYECTBO CBE-
TOBOW 3SHepIWm, mNAajalollefl HA OCBeIeHHYI0 TNOBEPXHOCTb, JaBJEHHE
KHIKOCTH Ha AHO COCyld M T. M.

MoxHo, KoHeuyHo, YKasaTb TpUMEpPH W He AMIMTUBHBIX (YHKLUHH
o6aactu. Hanpumep, ecinm kaxno#t kpaapupyemoft 06j4acTH TNOCTABHUTDH
B COOTBETCTBHe KBaapaT €€ IJIOWALH, TO Mbl NOAyuYHMM (QYHKLUIO 06-
J4CTH, HO He alLIUTHUBHYIO.

C annanTMBHBIMM (YyHKLMAMH, B KOTOpDHX pOJb apPIyMeHTA WIpaeT He
NJ0CKasA, 4 NpPOCTPaHCTBEHHAA o6/aCTb, Mbl BCTPETHMCA B Chepyiolleft
riape, TNOCBAIEHHOK TPOHHLIM HHTETDa/aM.

2, Jisofiuoili murerpas xax apuuruBHas ¢Qyuxumst o6aacru. Pac-

CMOTpUM JABOHHOK uHTErpasn
[ [ pas,
G

CYMTad B HeM TOIbIHTErpadbHyio ¢yHkuuio f(x, y) ¢HKCHPOBAHHOH,
a obnacte uHrerpupopanHusd G nepemenHo#t. Torma 3ToT MHTerpan Gyzer
npencTapiaTe coGolt Hexoropylo ¢yHkumio @D (G) obaactu G. B cuay
croficTea 2 IBOMHBIX WHTErpanos, CQOPMYIHPOBAHHOrO B MpPELbIAYLIEM
naparpade, 3ra ¢yHkuua o6JacTH aLIMTHBHA, 3anac ofaacTe#, Ha Ko-
TOPHIX OHa oOmnpele/eHa, COCTAB/IAIOT BCE KBaipHpyeMmble QUrypwi, colep-
Kaiiuecd B kpaapupyemo#t ¢urype G,, Ha koTopoH 3amama f(x, y).
3. MNpoussonnas ¢ysxuun obaactn 1o njomarn. Paccmorpuu
ciopa ¢yukumio W (G), T. e. HekOTOpOe pacmpeleneHHe Macc Mo IJ10-
ckocti. Ecam G —xpanpupyemas obaacte n S (G) —ee miomans, TO
OTHOILEHHE
u(G)
S(G)

(1.16)

*) Orcoga, B 4acrtHocTH, CiaeayeT, uro ecan G uMeer ILAOLIALL HYAb, TO
F(G)=0. D10 o3nauacr, 4TO Mbl PaCCMATPUBAEM JUIlib MACCh, paClPefeneKHble
C HEKOTOPOH AByMepHOIl MJIOTHOCTHIO (a He COCPelOTOuYeHHbie B OTAE/NbHBIX TOY-
KaX WM Ha OTHeNbHBIX JHHMAX).
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npencTapiasgeT coOOK CPELHIO0 TVIOTHOCTL pacrpeleleHus MAacch B JaHHOH
o6aactu G. Byzem tenepb yMeHpwaTh pasmepnl obaactn G, crarusas
ee K Hekoropolt dukcupoBanHo#t Touke p,. Ecam npm stoMm orHowe-
Hue (1.16) crpemurca K HekoropoMy mnpeneay p(pg). TO STOT mpelen
HA3bIBAGTCA NAOMHOCMBIO PACHRPEOEAEHUS MACC B JAHHOH TOuKe p.
TakuM 06pasoM, pacnpeleleHHe Macc 1Mo TJIOCKOCTH MOXHO 3alaBaTh
HeMoCPeACTBEHHO C TOMOILBIO annuTHBHOR ¢yHkumn obnactu W (Q),
a4 MOXHO ero XapaKTepH30BaTb M COOTBETCTBYIOUEH MJIOTHOCTBIO.

[epedinem Tenepb OT HALIETO KOHKPETHOro mpHMepa (pacnpeneieHus
Macc) K mnpoussoabHoft ¢yukuuM o6aacTH. B oTamume ot paccMoTpeH-
HOFO BBle NpHMepa — MACChl, MpOU3BOAbHAS (PYHKUMA OOGIACTH MOXKeT
TIPUHUMATL KAK TOJOXKHTe/IbHble, TAK M OTPHUATeJbHBIE 3HAUYeHHS.

MMycte F () — Hexoropad alauTHBHA8 (YHKLMA 001aCTH, ONpeleleH-
Had AAs BCex KpaipHpyeMbx ofaactelt *). Mpr cxameM, uTo uncio A
€CTb npedes OTHOWEHHUA

-

(@)

(9)

)

(S (G) —xak o6buno, miaowank obractu () npu crarmeanun obaactu G
K TOuKe p,, ecam nia moGoro € > 0 naktnerca takoe 8 >0, uro

F(G)
S(G)““‘<8

nia Beako#t obGaactu G, ueankoM moMewalowelica B kpyre paauyca
C LEHTPOM B TOYKE py.
dtor npenen Mbl GyleM 0603HauaTh CHMBOJOM

F(G) dF
5@ "M Tas

¥ HasHBaTb RPOU3BOOHol addumusnoli pyuxyuu F(0G) no naowadu.
Sra npoussolLHAA NMpencTaBafeT COGOH, OueBHMIHO, Yxe QYHKLMIO B OGbBIY-
HOM CMBIC/e, T. €, NepeMeHHYI0 BeJHuMHY, 34BHCAILYI0 OT TOYKH.

Bosspawascs K HalieMy TpUMEpY, MOXHO CKasaTb, YTO TJIOTHOCTb
o(py) pacnpeneneHus Macc MO TJAOCKOCTH eCTh NPOM3BOLHAA MO MO~
1anad OT MaccCHl,

4, Mpoussopuast 1o maowanu OT 1BOitwOro MuTerpana. ls Teo-
peMBl o cpeaneM I/ npoHHbiXx WHTerpanos (cM. § 2, m. 4, ceoftcto 6)
BHTeKaer chaenyoowutt pesyaprtat. IlycTs

F(G):fff(x, ) ds, (1.17)

¢

*y Mau a1a BceX KBajgpupyeMblX oOfjacTeif, COACPKAaIMXCA B HEKOTODOH
{dukcupopaddof 06JacTH.
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rae f(x, y)— HekoTopas (QHUKCHPOBauHAad HYHKLHA, KOTOPYIO Mbl Tpen-
MOJIOXKHUM HemlpepbelBHOH BO BCeH paccmMaTpupaemMOoM 4acTM MNJAOCKOCTH.
IMokaxem, 4ro apnurupHaf Qyukuua obaactn F (G), onpeneneHnas pa-
pencteoM (1.17), wuMeer nMpOM3BOAHYIO TO IJOWALM M 3TA NPOUSBOLHAS
cOBmajaeT C MOALIHTerpainHo#t Qyuxumedt f(x, y).

HetticTeuTenbHo, 1NycTh  p,— HEKOTOpaa  (PUKCHpPOBAHHAA TOUKa,
G — ofnacTb, Jexalmas B HEKOTOPOM Kpyre C ueHTpOM B p,, U m,
M — COOTBEeTCTBEHHO TOUHAA HMXKHAA ¥ TOYHAA BepXHAd FPaHU 3HAueHuH
¢yukunn f (x, y) B obaactu G. ITo TeopeMe 0 cpenHeM

] il ?
m<—§@,/0/ £ 9y ds < M,

Mpu crarupauun obaactn G K TOuKe py, T. e. MPH CTPeMJeHMH painyca
Kpyra Kk Hyao, uucia m u M crpemarca (B cuny HempephiBHOCTH f (X, V)
B TOUKE p,) K o1HOM ¥ TOH ke BeanyMHe, a HMMEHHO K 3HAUCHHIO
¢ynkunn f (x, y) B arot Touke. C/enoBaTenbHO, K 3TOMY Npeneay
CTPEMUTC W 3aKJIOUeHHOe MeXILy HuMH oTnHouwrenue. Mrak, neftctsu-
TeJbHO,

Z—f=f(x, y)-

5. Boccrauosaenne apnuTHBuOi (yuxkuuum o6JacTH 1o ee Nnpomns-
BOIHOM. Briie Mbl FOBOPHAM O HAXOXIAEHHHM TNPOM3BOLHOH OT QyHKuMH
o61acTn. CeHuac Mbl pacCMOTpPUM OODaTHYIO 3alady: IaHa GYHKuus
TOuKH f(x, y); Halttu takylo ¢yukuuio obaactu F (G), npouspomHast
KoTOpo# copnanana 6el ¢ f(x, y). Cunras f(x, y) HenpepbipHOH, Mbl
Cpasy MOXeM YKa3aTb OLHY TaKyl0 (YHKLMIO 06JacTd, a MMEHHO IBOH-
HOM waTerpas

fff(x, y)ds (1.18)
(¢

(paccMaTpnBaeMbifl kak ¢yHkiuua oT (). EcTecTpeHHO MOCTAaBUTL BOMPOC:
CyWEeCTBYIOT JIH Kakue-1u00 Ipyrde aniuTuBHble ¢yHKunn obaacty,
UMEIMe TY Xe Camylo npousponuylo. [lokawxewm, uro ecam f(x, y)
HenpepbulBHA, TO CYIIECTBYeT J/HIIb OXHAa ALAMTHBHAA QYHKLHMA 0b6aacTH,
nmempowas f (X, v) croeft mpousponHo# (M NpeicTapuMasi, CjeLOBaTeNbLHO,
LBORHLIM uHTerpajoM (1.18)).

Ecm F,(G) u F,(G)— e annutupHble QyHKUMM 06JACTH, HME0-
WHe OiHy M TY Xe NPOM3BOLHYIO MO IJIOWAIM, TO

d
E(Fl_FQ)EO

IlosroMmy HaM nocraToYHO NOKA3aTh CAeAyiollee:
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dF
Ecau %EO, mo F==0. 370 B CBOI0 Ouepenb BLITEKaeT M3 CJje-

AylolWel AeMMbl:
Jemma. Ecau 8 ozpanudennoii 3amxnymoli o6aacmu D npo-
F
U3800HA A —% adoumusnoli pynrxyun ob6aacmuy F(D) cyue-
cmgyem u Heompuyameassa, mo F(D)>0.
Hokasarearcrpo. [lpeanonoxnm unporusHoe, T. e, TyCTh
F (D) < 0. Torpa naptmerca Takoe [ < 0, uro

F(D)
T. e
F (D) LIS(D). (1.19)
Ianee, BpifepeM 10C/eN0BATENbHOCTb TOJOXKHTEABHBIX YHCEN &€,
€9, ..., CXONAWLYIOCA K HYJI0, M pasobpeM o064acTs [ Ha KOHeuHoe

ypcao vacte#t D;, nMaMeTp KaxIOH M3 KOTOPBIX MeHblle g,- [lo kpai-

Helt Mepe nad onHOH M3 3TUX dYacTed, o0O03HAUUM ee D(l), JLOMKHO BbI-

HOJ/MHATBCA YCJ/0BHE
F(D™) <1s (DY),

Tak Kak eciu Obl 1 Bcex D; BBINOMHANOCH NMPOTHBONONGKHOE Hepa-
BEHCTBO

F(D)>1SDy,
TO, TPOCYMMMPOBAB 3TH HEpABEHCTBA NO BceM D), Mbl npuiuin Obl
K NpOTHBOpeuHio ¢ HepaBencTsoM (1.19).

1
Ilanee, pasobbem D™ na uacmw, IHAMeTD KaXAOH u3 KOTOpBIX

~ 2
MeHplle yeM &. Cpenn Hux Ha#nercd xoTd 6bl onHa, 0603HauMM e D%,
115 KOTOpOR BbINONHEHO HEPABEHCTBO

2

F(D?) 15 (D®).
TIpONO/MKHE STOT WPOLECC, MB TOAYuHM Tocaexosateashocts | D}
BJOXEHHBIX IPYT B APYTa 3aMKHYTBIX OTPaHHYeHHBIX 001acTel, 1MaMeTphl
xoropbix crpemarca k Hymo (D' osnauaer sampikanue D', mpu stom
F (D)= F (D™)). Ho Torma cymectsyer Touka, 0G03HauMM ee p,
npuHannexamas scem D™ *), Tak Kak, MO MpPeANo/I0KeHHI0, NPOHIBOL-

dF
Hag —— CyuleCTByeT BCIOLY, B YaCTHOCTH M B TO4YKe p,, TO €e 3iaie-

das
Hue B 3TOH TOUYKe MOXeT 6bITb npe,ILCTa‘BJ[eHO KaK
(n)
lim £@7) (1.20)
n-y00 S (D("))

*) D10 — ABYMEDHLIA aHaJOr JEMMBl O BJAOXKEHHBIX CerMeHTax, CM. BblI. 1,
i 3, § 3
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F (D) apis
S (D

BCEX n He NpepocxoiuT (PUKCHPOBAHHOTO OTPUUATENBHOrO uuc/aa [, mo-
stomy npezea (1.20) e Moxer GHTh Heotpuuatenes. Jlemma nokasana.

’ n
Ho no HOCTpoeHI/HO noCnenoBaTe/IbHOCTH D( ) OTHOIUeHHe

3amenup F(G) na — F(G) n BOCNO/L30BABIINCH JOKA3AHHOK JieM-
MOH, TOIyuMM, 4TO eCIM -~ CYUIECTBYeT H HEMOJOKHTENbHA, TO
F (D)< 0. Hakonen, ecau
ar _ g
ds —
T. €. eC/W OLHOBPEMEeHHO
dF dF
>0 <o

10 F(D)==0 119 BCAKOH 3aMKHyTOH OrpaHHueHHOH 06AACTH.

6. OnppepesedHbli MHTErpan Kak ¢pyHKuMsi o6iaactH. CpaBiauM H3NOKEH-
Wple ceffuac QakTel ¢ TeM MOJOKeHHeM, KOTOpPOe CymectByeT njid ¢yukuuit
OXHOr0 He3aBHUCHMOrO MepeMeHHOro. OupeieneHdbld unTerpan

b
[reoaw
a

MOMXHO paccMarpuBath (npu QukcupoBadHof QydkLuH f) Kak QYHKIHIO OT cer-
Menta [@, 8], T. e. KaK OYHKIHIO 06/1aCTH Ha UPAMOMH, NpUUEM, B CHAY H3BECTHBIX
CBOHCTB ONpefenedHOro HdTerpana, s1o fyner alautuBHaa dyaxuud. Ho cermenr
onpefe/seTcs IByMs TOUKaMH — CBOMMHU KoumaMu. Ecaum xe Ofuu ero koHem,
CKaxxeM JeBbld, cunTaTh (UKCUPOBaHHBIM, TO QYyHKUMA CETrMeHTa CBOZMTCH
K 06b1u#Ol dydkumd Touk. ViMedHO Tak M mocTymaior, pacCMaTpHUBas HHTErpan

X
[rea (L21)
a

(npn JuxcupoBanHoM a) kKak (QyHkuHIO Bepxaero npeiena. Ilpu 3Tom, BHGpaB
BMECTO HHX#ero npeie/la 4 Kakylo-IM60 Wy TOUKY a’, Mbl usMeHuM dyuk-

waio (1.21) #a mocrosiioe (1. €. He 3aBHCAIEe OT X) CJaraeMoe, a UMEHHO Ha
BEJUYUHY

ff@ﬂ&
a

Takum 06pa3oM, MHTErpPad OT QYHKUMH OINHOrO NEpeMeHHOro NpeicraBiaser coGoi
ONHO3HAYHO ompeReneHayrw dyHkuuio o6aacTn #a npamoil. 31y yrxumio, pac-
CMAaTPUBAaEMY10 Ha CErMEHTaxX, MOXHO CBeCTH K {YHKUMM OLHOH nepeMmednoi,
oupefiefedHol ¢ TOYHOCTBIO 10 NMPOM3BOJBLHOrO MOCTOSHHOro chaaraemoro. Mano-
Kedible B 9TOM mnaparpade Tteopembl O Mpou3BOAHOH KBOHHOrO wWiTerpaja no
MIOMAAM H O BOCCTaHOBJAEHHM ¢ydkUuM O0O6hacTH MO ee NPOM3BORHOH npexcra-
BJISIOT CO60H nByMepHble aHaJOTH TeOpeM O [POM3BOAHOH OINpeIeNeHHOr0 HHTE-
rpaja OT HeNpepHBHOH (QYHKIMH O BepxdeMy Upejeay u O TOM, 4TO [epBO0G-
pasiag onpejeagercs no QyHKuMH ONHO3HAYHO, C TOYHOCTLIO O NOCTOSHHOTO
cJ1araeMoro.
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7. MpopomxeHue GyHKoMA 06aacTH NO agxAMUTHBHOCTH. Ecan wexoropas
- ¢ydKuua 3amana He BCIOAY, TAE Oda MOMET OblTb oupejeneda, TO €€ OGHYHO
MOXHO HPONOJXKHTL, €CAN H3BECTHBI Te WM HHble ee CBOHCTRa. Hanpumep, ecan
u3BeCTHO, U0 Qyuxuud f (x) aunella, T. e. ©MeeT BHT

f(x)y=ax-45

TO JIOCTATOYHO 3HAThb €€ 3Ha4Yeddsd B JBYX TOUKax LIS TOTO, 4TOOBI OUpenesuTh
ee 3Havenne Bcwoay. Ecam we dyukuma f(x) nepuoaudeckas, 1. e. 06janaer
TeM CBOHCTBOM, 4TO npu #ekoropom 7

Fx+T)y=f(x)

Lasi BCEX X, TO JIOCTATOYHO 3HATH 3lauedus 910# dyHKumM #a orpeske [0, T} nas
TOTO, 4TOObI ONpefe]UTh ee 3Hauedus BCIOAY (MalpHUMep, 3Had simx Jad BCex X
or 0 g0 2m, Mpl MOxeM HafiTh cudyc JI060TO yria). AHaJOrHYMO OGCTOUT HEJO
u ¢ dyaxuuamu obaactd. Ecan uaectio, 410 dyukims o6actu F (G) agnuTHBHA,
TO, 3daf ee 3uHaueHusd Ha HEKOTOPOM KJacce OOjaactedl, MBI MOXeM BO MHOTHX
cay4afx OLHO3HAYHO NPOZOJKHMTL ee (C COXpaHedHeM CBOHCTBA afAMTHBHOCTH)
Ha HEKOTODHI# Gonee mHUPOKHA Kaacc oGaacredl. Hampumep. nycts F (G) — anau-
TuBHad Qyukuusa o6aactu, onpepeedidas Ha BCeX TpPeyroJbiankax. Torna ee MOXHO
NPOROMKUTL «[O aAAMTUBHOCTH» i#Ha BCe MHOTOYTOJbHHMKH (2 3aTeM M Ha Gojee
wWHpOKuit Kaacc oGaacreit).

PakTHuecKH HMedlO ¢ TakOd 3ajauell O NpPORO/MKeHHMH YHKUHMH 06/1aCTH
10 afIMTHBHOCTH MBI MMeJH 1eno B § 1, rae pacCMaTpHBaiOCh NOHATHE IIOMIALH.
TMnomajs npeAcTaBiaseT COG0H aAAMTUBHYIO GYHKIMIO O6JaCTH. KOTODYIO MBI
CYuTaMM oupenedeHdOd Ha MHOTOYTOAbHMUKAX (MJAM Ha MHOrOyroJbHbIX Qurypax)
M 3aTeM MPOROJMKA/AN., C COXpaHeHHeM aiJIMTHBHOCTH, Ha 6Ojee IIHUPOKHMH Kaacc
¢uryp, KOTOpele MBI HasBaaM KBaapupyeMbiMu. OGmas 3agaua O NPORONKEHHH
anJNTUBHBIX QYHKUUH «NO aRZUTHBUOCTH», O HAaXOXIAEHUH TOr0 BO3MOXKHO 60jee
IHPOKOTO Kjacca ¢uryp, #a KOTOPBIA TaKOe NPOROJKEHHe BO3IMOXHO, M T. I.
MrpaeT BaXHUYyi0 PO/Ab BO MHOTMX BONPOCAX MaTE€MaTHKH.

K coxaneanto, Mb ie HMeeM BO3MOXHOCTH M3JaraTb 3J€Chb 3TH BONPOCHL:
3TO MOTPe6OBai0 6h OT HAC BBENEHHS U CHCTEMATMYECKOrO HCIOJNb30BaHuA uiaed
M nouATHi o6iuel Teopuu Mepsl.

§ 4. HexoTopbie du3uueckue M reOMeTpHYECKHE NPHMEHEHHS
IBOHHBIX MHTErpaJios

1. Beruucaenne oGbemoB. B camoM Hauazne 3TOH TaaBH MH yXe
PACCMATPHBAMH OIHY TeOMeTPHYeCKylo 3a1ady, Jexaulylo B OCHOBe MOHs-
M LBOMHOTO MHTErpana, a MMedHO 3alauyy O BHUMCIeHHMH oGbeMa
KpPHBOJIMHEHHOTO LMiAMHApa. MB BuAeaM, YTO A1 UMIMHIpPA, OFPaHHYeH-
Horo CHU3Y 3aMKHyTOH 061acTeio (, a cBepXy NMOBEPXHOCTsIO 2 = f (X, V).
rae f(x, y)— HeoTpHUATENbHAA HenpepbiBHas QyHKUMA, NMpUOIHKEHHOe
3HaueHne o6beMa NaeTCs HMHTErpaibHOM CyMMOH

;j[ f G m)AS,. (1.22)

(Cymma Gepercas mo BceM 3jementaM G; pas6uenns ¢urypet G Ha kBa-
ApupyeMbie uactd; AS; —maowans sneMenta Gy (8, m;) € G;.) Kax yxe
TOBOPH/IOCL BO BBeJEHHHM K 3TOH raaBe, TOYHOe 3HAYeHHe 00beMa — 3TO



