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aFl aFl -1
‘ Oxy axm'

F-1 )’:F'(x)]-1= .
[ (40)] [F' (% oF, oF,
oy Oxy

(Ecau npednoaroscurs, 4ro orobpasicernue y=_F (x) nenpepoigrno oug-
hepenyupyemo 6 HeKOTOPOl OKPeCTHOCTU TO4KU Xy, TO OTOOpadce-
Hue x=F-1(y) 6yder dugpdeomoppusmon.)

3ameuanue. Ycaosue obpatumocta ortobpaxenns F (xo)
¢urypupyioliee B TeopeMe 06 06paTHOM OTOOpaxKeHHH (HJIH B CJy-
yae oToGpaxenuss npocTpancTsa E™ B E™ HepaBeHCTBO HYJIO SKO-
6uana D (Fy, ..., Fu)/(D (X1, ..., ¥n)) SABAAETCA JHIIb O00CTATO4HLLM
yCJAOBHEM JJIsi CYIECTBOBaHHsI oGpaTHoro orobpaxenus x=F-1(y).
Oo6parHoe oToGparieHHe MOXKET CyIecTBOBaTb H B CJayyae, KOTAa
3TO ycloBHe He Buinonneno. Hanpumep, ecin y=F (x) =x3: E'-E!,
TO B TOYKE HYJb sIKOOMaH paBeH HYJI0, HO ofpartHas (PyHKUHS

x=%/y cywecrsyer. OnHaKO, e€cau 8 TOuKe X, AKObuUan paset
HYAI0, TO 00PATHAS (PYHKYUA, eCAl OHG U CYULecTsYyerT, He MOoicer
661ty Qucpghepenyupyemoti 8 cooTsercTsyrouel Touke Yo, 20e Yo=
=F(xn).

4. YcaoBHbIK 3KCTpEMYM B cjlyyae OTOOpaKeHHH HOPMUPOBaH-
HBIX MpOCTpaHcTB. TOUYHO TakK Xe, KaK H JJs UYHCJIOBOH (PYHKLHH
HECKOJIbKHX TIePEMEHHBIX, HETPYJAHO HOJYYHThb pelleHHe 3ajayu o6
YCJIOBHOM 3KCTPEMYyMe M B cjayuae OoTOOpaKeHMH HOPMHPOBAHHBIX
npocTpaHcTB. JlJs1 5TOro MBI BOCHOJIb3yeMCS HeOOXOAUMBIM YCJOBH-
eM 3KCTpeMyMa Ajist (YHKUHOHAJOB (CM. JHOmOJHeHHe 3 K I 12).

Yreepxkageuue. Ilycre F(x, y) — seuwjecTaennsviii ¢ynKyuo-
HaA, onpedesentsli 8 HEKOTOPOU OKPECTHOCTU 3 Toukl (Xo, Yo) npo-
ussedenus BiX By 0syx 6anaxoseix npocrpancrs By u By u dug-
gepenyupyenviii 8 atoil Touke (Xo; Yo). Hycro G(x, y) — orobpa-
JCeHile OKpecTHOCTU X 8 Hopmuposanuoe npocTpancreo N, nenpe-
polsHo dupghepenyupyemoe 8 okpecrroctu 2, npuvem G(xo, Yo) =0.
Ecau orobpascenue G, (xo, Yyo) — obparumoili oneparop, 7o 0%
T020, 4robul. (pynkyuonar F(x, y), paccmarpusaemoili Ha NOOMHO-
ocectge X, onpedeasemom ycarosuem G(x, y)=0, umer 8 TOUKE
(%0, Yo) AOKaavHOLL 3KCTPemym, Heobxodumo, 4Tobbl CYuw,ecTreosar
TaKoU (yHKyuonas A, oTobpascarouwjuli HOPMUPOBAHHOE NPOCTPAH-
cr80 N @ seujecTéeHHyt0 0Cb, 4TO

F’ (xo, yo) —AG’ (X(), yo) =0*,

* T. e. B Touke (Xo, Yo) BEIMOJHEHH TPH COOTHOUIEHHSI:
F' (%0, Yo)—AG:' (%0, yo) =0,
Fy'(xe, yo)—AGy’ (%0, yo) =0,
G (x4, yo) =0.
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IMocaenHee yc/JOBHE MOXHO TPAKTOBaTh KaK He0oOXOAHMMOe yc-
JoBHe 3KcTpeMyMma, ¢yHkuuonana Jlarpamxka W=F(x, y)—
—AG(x, y) =0. Posb Muoxuress Jlarpanxa A 3lecb UrpaeTr QyHK:
nuoHaa A.

HokasaTteabctso. PaceMorpum cootdouenne -G (x, y) =
=0 B OKPECTHOCTH X TOUYKH (Xo, Yo) =B, X Bs. Ilo Teopeme 0 HesB-
HOM orobpaskeHuH ypaBHeHue G (X, y) =0 MOXHO pa3peuliuTb OTHO-
CHTEJIbHO apIyMeHTa Y U TeM caMbIM MHOXKeCTBO TO4ek (X, y), YAOB-
JeTBopsionx ycaosuio G (x, y) =0, B OKPeCTHOCTH X TOYKH {Xo, o)
MOXHO IDPEeACTaBUTb B BHJE 3JEMEHTOB MHOXKecTBa (X, y(x)), rie
y(x) — HenpepblBHO AM(QdepeHUHpYyeMas B HEKOTOPOH OKPECTHOCTH
TOUKH Xo (DYHKUHSA H Y (Xo) = Yo.

Takum o6pasoM, 3ajaua 00 YCJIOBHOM 3KCTpeMyMe s QyHK-
uwonasia F(x, y) npu ycaosuu G(x, y) =0 ceejacp X 3azaue Ha-
XOXKACHHS JIOKAJbHOrO 3KCTpeMyMa JJsi ¢yukuuonana P (x)=
=F(x, y(x)). Bocionb3ayemcss HeOOXOAMMEIM YCJIOBHEM 3KCTpeMyMma
nast aadgepennupyemoro dyukuuonana @ (x). CorsaacHo pesyiib-
TaraM jomoJHenus 3 K ra. 12 noayuuM, yro @’ (xo) =0. Onnako

D’ (x0) =Fx' (%o, y(x0)) +Fy (%0, ¥(%0) )y (x0) .
IToatomy ycnoBue P’ (xo) =0 paBHOCHU/ILHO BBHIMOJHEHHIO PaBEHCTBA
Fy' (%0, Y (%0)) +Fy (%0, ¥ (%0)) ¥ (x0) =0

YuntsiBasi, uto y(Xo) =Yo, Y (X0) =—[G,’ (X0, Y0) 7' Gx" (%0, Yo) 1 uTO
JHUHEHHBIH (DYHKLHOHA

A=FU’(x01 yo)[Gy,(x()’ yo)]—!

aefictByer ua npoctpancTsa N B UHCJIOBYIO0 oCb E! (IefCTBUTE/BHO,
[Gy' (%0, yo)I'& (N—>By), F,/(x0, yo)=(Bs—~E')), uMeeM Bo-mep-
BEIX, 4T0 F.’ (X0, Yo) —AG\ (%o, Yo) =0, a BO-BTOPHIX, U3 PABEHCTBA

A=Fy (%, 40)[Gy (%0, o) ]!
Fy/ (%0, Yo) —AG,’ (%0, yo) =0.

Fy (%0, Yo) —AG (%0, Yo) =0,
Fy' (%0, Yo)—AGy (x0, 40) =0,
G(x()a y0)=0)‘

OUYEBH/JHO, U 3aBEpLIAIOT JOKAa3aTeJbCTBO.

Ecau paccMaTpuBaercss uacTHBi cayyail oToGpaxenus F(x, y)
OKPECTHOCTH I TOUKH (Xo, Yo) MPOHM3BEAEHUS ABYX KOHEYHOMEDHBIX
npoctpancts  EmXE™ B npocrpaHctBo E! mpHM ycJioBHH, UTO
G(x,y) =0, xy, x&E™, yo, y=E, G(x,y) : Z>E", To B KOODAHHAT-
HOIl ¢opme HeoOxoJHMOe yCJOBHE SKCTPEeMyMa, OUYEBHAHO, HMeeT
BH[ '

IIOJIY4YHUM, UTO

PaBencrBa
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o o o o n o o o o
OF(%15 -« s Xy Y1y < o= Yn) _E;\’ 5Gp(x1,...,xm,y1,...,yn)__0
P — Y
O0xy, Oxp
p=1
o o o <) n o o [ o
OF (X1, vvv s Xy Y1y <=+ » Yn) _2; de(xl,...,xm,yl,...,yn)zo
0y, b 0y;
p=1
o o a a
Gy(X1s oo s X Y15 -+ -5 Y,) =0,
tae k=1,2, .., m, i, p=1,2, ..., n G=(Gy, ..., Ga), (M, ..., An)—
Habop BelleCTBEHHBIX 4HCEN, Xo= (X1, ..., Xm), Yo= (Y1, -.., Yn); CM.

Takxe dopmyay (13.55).

B uacrHocTH, ecam orobpaxenue G(x, y) NEePEeBOAUT OKPECT-
HOCTb X B BellleCTBEHHYIO OCb, T. €. QyHKuus G (x, y) BelleCTBEH-
HosHayHas (G: X—L'), MBl moaydaeMm yxke HalJeHHOe HAMH paHee
HeoOX0AHMOE YCJIOBHE 3KCTpeMyMa GyHKUHH F(x, y) NpH YCIOBHH,
uyrto pynkuust G(x, y) =0. 3amerum, 4yTo B 3TOM cJjydae OUEBH/HO,
4YTO BEKTOP (A1, ..., An) 3aMeHSIETCSt OAHHM BeIIEeCTBEHHBIM UYHCJOM
A — MHOxuTeseMm Jlarpanxa.
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F'nasa 7. UCCAEJOBAHHE T'PAGUKA (DYHKLII/II/I |51 OTbICKAHI/IE
OKCTPEMAJ/IbHBIX 3HAYEHUHA .

§ L

oo
w N

D
[« 5240

OTbIcKaHHe CTAIHOHAPHBIX TOYEK e
1. Ilpu3HaKH MOHOTOHHOCTH (YHKIHH (262) "o, OtHlckanue
CTAaUHOHAPHBIX ToueK (262). 3. IlepBoe jocratoynoe ycsoBHe
akcTpeMyMa (264). 4. Bropoe n0ocTaTOYHOE YCIOBHE 3KCTpEMyMa
(265). 5. TpeTbe HOCTATOUHOE YCJIOBHE 3KCTpeMyMa  (267).
6. OkctpemyM ¢yHKIHH, HeiudepeHUHPYEMOl B JaHHOH TOuKe
(268). 7. Obmast cxeMa OTHICKaHHS SKCTpeMYMOB (2’0)

. Bumykaocts rpaduka QyHxmunu
. Touku neperu6a

1. Onpepenenne TOUKH nepemGa Heoﬁxo;mMoe yc.nosne nepe-
ru6a (273). 2. Ilepoe jgocTatouyHoe ycioBHe neperuba (276).
3. Hekotophie 0600LuenHst NepBOr0 JOCTATOYHOIO YCJOBHS mepe-
ruba (276). 4. Bropoe jnocraroyHoe yciaoBHe nepernba (277)
5. Tpetbe JOCTAaTOYHOE YCJOBHe meperuba (278).

. AcumntoTH rpadHka GyHKUHH
. Hoctpoenne rpadura ¢yukuun e
. Tno6anpuble  MakcHMyM H MHHPIMyM q)ymﬂum Ha CerMmeHre.

Kpaeso#i sxkcTpeMym

1. OThiCKaHHe MaKCHMaJbHOTO H MWHHMAABHOTO 3HAueHHi q)yﬂx-
M, ompefeneHHoii Ha cerMeHnTe (284). 2. KpaeBoit akcTpeMyM
(286). 3. Teopema JlapGy (287).

Jonosnenue. ANTODHTM OTHICKAHHSI SKCTPEMaJ/IbHBIX 3HAYEHAH (YHK-

LHH, HCIOJb3YIOINUH TOAbKO 3HAYEHHS 3TOH (QYHKUUH
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Tlonsrtue nepB006pa3HOH (pynxumx U HeONpPeIeJeHHOTO HHTerpasna
1. IlonaTne mepBoO6pasHOH (YHKIHH (291) 2. Heonpepenen-
HBEIA uHTerpan (292). - 3. OCHOBHBIE CBOMCTBA HEONPEAENEHHOTO
unterpana (293). 4. Tabauua OCHOBHBIX HeEONpPENENEHHHIX HH-
Terpasos (294). .

OcHOBHble METO/Jbl HHTErPHPOBAHHS

1. MluterpupoBanue 3aMeHBl NepeMeHHOI (l’lO}lCTaHOBKOH) (297
2. Unterpupopanue no vacrsam (300).

Kunaccel ¢yHKUMH, HHTErPHPYEMEX B 3JI€MEHTAPHHIX (QYHKLIHAX

1. Kpartkue cBeJenusi o KOMIJeKCHBIX uncaax (304). 2. Kparkue
CBeJleHHs] O KOPHfX aJjrefpaHueckux mHoroujenos (307). 3. Pas-
JIOXKEHHE ajJrebpaH4eckKoro MHOTOUYIEHA ¢ BELECTBEHHLIMH KO3(-
(HIHeHTaMH Ha TNPOH3BEJEHHE  HENPHBOXHMMBIX  MHOXKHTeJeH
(311). 4. Pasjoxenue HpaBHJIbHON palHOHAJbHON JApOGH ~ Ha
cymMMy npocrefmnx npobei (312). 5. HMurterpupyemMocTb pamuo-
HaJbHOfT Jpo6GM B 3jeMeHTapHHX ¢yHKuusx (318). 6. Hurerpu-
‘PYEMOCTh B 5JIEMEHTADHMX (YHKIHSX HEKOTOPHIX TPHIOHOMET-
PHUECKHX ¥ HPPaUHOHAJBbHBIX BBIpaxeHuii (321).

DNIHATHYECKHE HHTErpaJant ., . . . E . . . .

Fnasa 9. OMMPENEJIEHHBIMT MHTEIPAJI PUMMAHA

§ L.

Onpenenenre wuuTerpasa. VIHTerpupyemocTsb

§ 2. Bepxuue u Huxuue CyMMbl H HX CBOWCTB2

§ 3.

1. Onpejenenne Bepxmeil M HuXHeli cymm (334). 2. OcnoBHHE
CBOHCTBA BEPXHHX H HHXKHMX cyMM (335).

TeopeMbl 0 HEOOGXOAHMBIX H HOCTATOYHBIX YCJOBHAX m{rerpupy-
eMocTH (ynkumi. Kiacesl HHTerpupyeMbix (QyHKIHI

1. Heo6xoaumble ¥ nOCTAaTOYHEIE YCHOBHS m{-rerpupyeMocm (339)
2. Knaceol nuterpupyemblx ¢ynxunit (341).
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§ 4.

§ 5.

§ 6.

§ 7.

CaoficTBa onpejesIeHHOTO mnerpana Onesku HHTerpanoB. Teo-
peMBl O CpejfiHeM 3HaYeHHH . .o
1. CgoficTBa HHTerpaJa (347) 2. OueHKH HHTeI‘paJIOB (350).

INepBooGpasHas HenpepbiBHOH (yHKuUHH. IIpaBHia HHTErpHpoBa-
HUSL QYHKIMR S
1. TlepBooGpasnaa (357). 2. OcHoBHaa ¢oOpMyJna HHTErpajbHO-

ro ucuncaenus (359). 3. Baxkuble mpaBujaa, NO3BOJSIOUIHE BHI-

YHCHATE OLpEAENCHHblEe HHTerpajbl (360). 4. OctaToyHHIl YJeH
dopmyan Teiijopa B uHTerpanbHOl dopme (362).

HepaBeHcTBO /191 CYMM H HHTErpasoB

1. Hepagencrso IOmra (365). 2. HepaBeHCTBo I'e.nbﬂ.epa ;um
cymM (366). 3. HepaBeHctBo MunKOBCKOro ajst cyMMm (367).
4. HepasenctBo I'€abmepa ana unTerpajos (367). 5. Hepasen-
cTBO MHHKOBCKOTO JJsi MHTerpajon (368).

JIOnOJHHTE/bHBE CBEEHHs 06 ONpeie/]eHHOM HHTerpaje Pumana
1. Ilpenen uHTerpajbHHX cyMM o 6asucy ¢uabtpa  (369).
2. Kpurepui#t unrerpupyemoctu JieGera (370).

Honoanenue 1. HecobcTBeHHble HHTErPasibl

§ L

§ 2.

§ 3.

Heco6cTBenHble HHTErpajhl IEPBOTO pojaa e e e e s
1. Iousitue HecoGcTBeHHOrO HMHTerpaja mepsoro poaa (371).

2. Kpurepuit Komu cxoAuMOCTH HeCOOCTBEHHOTO HHTErpasa mep- .

Boro poja. JlocTatousble NpH3HAKH cxoaumoctH (373). 3. AG-
COJIOTHAS. M YCJOBHAas CXOJMMOCTb HECOGCTBEHHBIX HHTErpaJioB
(375). 4. 3aMena nepeMeHHBIX NOJA 3HAKOM HECOOCTBEHHOrO HH-
Terpaja U QGopMyJa HHTETPHPOBAHHA 10 yactam (378).

HecoGcTBeHHBle HHTErpajbi BTOPOro poja Coe e
I'1aBHOe 3HaueHHe HECOOCTBEHHOrO HHTErpaJa . .

Honoasnenue 2. Vnrerpan Cruartbeca

1. Onpegnenenne unHrterpaia CruaTbECa 1 yCJIOBPIﬂ ero cym.eCT-
BoBaHus (384). 2. CpoiictBa uHTerpana CrHiarthbeca (389).

Fanasa 10. FEOMETPI/I‘-IECKI/IE HPPIJIO}KEHI/IH OI'IPElIEJIEHHOFO
HMHTETPAJIA .

§ 1.

1§ 2.

§ 3.

Jnuna ayru KpKBOH .

1. ITousiTue mpocToit KpHBOH (391) 2. Tousre napame'rpnsye-
MO#l KpuBoOik (392). 3. Nuuua fyru xpusoi. Ilousitie cnpsmise-
Mo#i kpupoit (394). 4. Kpmeplm Cl‘!pﬁMJlﬂeMOCTH KpHBOH. Bhlunc-
JieHHe JJIMHBL AyrH Kpueoi (397). 5. Hudpdepennnan ayrn (402).
6. Ilpumepnr (403).

IInowanp nAOCKOK (HUrypH e e e e e e
1. TonsaTHe rpaHAUBl MHOXKecTBA M IJockoit ¢urypm (405).
2. Maowanb naockoit durypel (406). 3. [Taomaap kpuBOJHNHEHHOR
Tpameluu M KpnBonuHeﬁHoro cekropa (414). 4. Ilpumepn BH-
ypcaeHHs maowanen (416).

O6meM Tesia B MPOCTPAHCTBE

1. O6bem Tena (418). 2. HeKOTOpb]e KJIaCCH Kyénpyebex Ten
(419). 3. Ilpumepnr (421).

Faasa 11. IPUBJIMDKEHHDBIE METOJAbBl BBIUMCJIEHHS KOPHEWM
YPABHEHMM W OIIPEAEJIEHHBIX HWHTETPAJIOB . . .

§ 1

§ 2.

TIpubanxeHHble METOAR BHIUKCJCHHS Kopneu ypaBHeHH I

1. Merog «BuakH» (422). 2. Meron urepauuit (423). 3. MeTOILH
XOpA H KacaTeJbHBIX (426).

TIpuGaHKeHHbEe MeTONb BLIMHC/CHHS ONPENCNCHHBIX HHTErpajioB
1. Beoauste 3ameuanus (431). 2. Metoa npsiMmoyrosbHHKOB (434).
3. Meron rpaneunii (436). 4. Meroj mapaGoa (438).
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Fnasa 12. ®YHKUMKM HECKOJIBKUX TNIEPEMEHHBIX

§ L

§ 2

§ 3.

§ 4

§ 5.

§ 6.

IMouaTHe GYHKIME m nepeMEHHBIX e e
1. INonATHe m-MePHOr0 KOOPAHHATHOrO H -/M-MEPHOTO eBKJHI0BA
OpocTpancTB (442). 2. MHOKecTBa TOYeK M-MEPHOTO €BKJH/OBA
apocrpancTBa (445). 3. ITonsTie QYHKIUHM m mepeMeHHBIX (449).
Ilpenen dyHkuHM m nepeMeHHHIX . . . . . . . .
1. TocaenoBaTenbHOCTH Touek mpoctpancTea Em (451). 2. Caoil-
CTBO OTPAHMYEHHOH MNOCJAEJOBATEJIbHOCTH Touek E™  (454).
3. Tlpépen ¢yuxuun m mnepemenubix (455). 4. Beckoneuno ma-
Jble (GyHknuu m mnepeMeHHblx (458). 5. IloBTopuble npegenn
(459).

HenpepblBHOCTD QYHKUMH /M NepeMeHHHX ~ . . . . . .
1. TlonaTue HempeprIBHOCTH (YHKUHH m nepeMeHHBIX (460).
2. HenpephiBHOCTL (PYHKIHMM rm NepeMeHHBIX 1O OJHOH MNepeMeH-
HOll (462). 3. OcHOBHBIe CBOHCTBA HempepHIBHHIX (YHKUHH He-
CKOJIbKHX NepeMeHHBIX (465).

IMponssoanbie u puddepenunassl QYHKIMH  HECKOJBKHX mepe-
MEHHBIX . .+ . . e e e e e
1. YactHele npousBoAHBe (QYHKHHH HECKOJbKUX HEPEeMEHHBIX
(469). 2. HuddepennupyeMoctb QYHKUHH HECKOJIBKHX IlepeMeH-
HHX (470). 3. T'eoMerpuueckuii cMmblca ycaoBus auddepenuupy-
eMOoCTH (YHKOMM JBYX nepeMenHeix (473). 4. Jocrarounsie yc-
qnosus pHddepenuupyemocts (474). 5. Nuddepenunan ¢pyHKUHK
HeCKOJIbKUX nepeMeHHbIX (476). 6. HuddepennupoBanue ci0xHOR
¢ynkuun (476). 7. MuBapuanTHocTh (OpMH nepBoro JuddepeH-
uuana (480). 8. IlpousBosnass no HanpasJenuto. I'panguent (481).
Yacruble NpOM3BOAHEIE H AH(dEpeHIHAbl BHICIIHX HOPSIKOB
1. YacrHble mpou3BOAHBIE BEICIIMX nopsiakoB (485). 2. Hudde-
pennuassl BoicIMX mopszkoB (490). 3. @opmyna Tefijiopa ¢ oc-
TATOYHHIM u4JleHOM B (opMe JlarpaHxka H B HHTErpajbHoit (op-
me (497). 4. Qopmyna Teitnopa ¢ ocraTouHEIM WieHoM B dopme
ITeano (500). :

JIOKa/MbHBIH 3KCTpeMyM (YHKIHH 7 NepeMeHHbX . . . .
1. ITonsitne sxcTpemyMa GYHKIHH m nepemedHbXx. Heo6xomumble
yenosua akcerpemyma (504). 2. HocTarouHble yCJOBHS JIOKasb-
HOTO 3KCTpeMyMa (YHKUHH m nepeMenHbx (506). 3. Cayuai
GbyHKIuH ABYX mepeMeHHBIX (512).

Honoanenue 1. I‘pa,unemublﬁ MeTOJ INOHCKa 2KCTPEMyMa CHJIbHO BbI-

OYKJIOH (PYHKIHH . T
1. BoinykJble MHOXKeCTBA M BBIIYKaAbe ¢yHkuuu (515). 2. Cy-
IIECTBOBAHWE MHHHMYMa y CHJLHO BBHINYKJOH (PYHKUHH H elHH-
CTBEHHOCTb MHHHMyMa y CTPOro BHINyKJIoH ¢yskuuu  (521).
3. IToMck MHHUMYMa CHJIBHO BHIYKJOH pyHKuuu (526).

Zonoanenue 2. MerpudecKkne, HOPMHPOBaHHEIE OPOCTPAHCTBA

Merpuueckne ppocrpanctsa. 1. Onpejesienne MeTPUYECKOro Mpo-
crpanctBa. Ilpumephl (535). 2. OTKpbiTHE H 3aMKHYTHle MHOXKe-
crea (538). 3. Ilpsamoe mpoH3BEefieHHE METPHYECKHX NPOCTPAHCTB
(540). 4. Bciogy nuoTHble u coBeplueHHble MuoxecTBa (541).
5. Cxomumocts. HenpepniBuble oToGpaxenns (543). 6. Kowm-
nakrHocts (545). 7. Basuc mpocrpancrsa (548).

CBO#CTBA METPHYECKHX MPOCTPAHCTB .

Tonosnoruveckue MmpPOCTPAHCTBA . .  « « & - « . .
1. Onpenenenre TOMOJOTHYECKOTO MNpocTpaHcTBa, XaycxophoBo
TonoJIOruYecKoe mpocTpancTso, IlpuMepr (558). 2. 3ameuarne
O TOMOJOTHYeCKUX npocTpaHcTBax (562).

Jlunefible HOPMHPOBAHHbIE MPOCTPAHCTBA, JIMHeHHblE ONepaTOphI

1. Ompenenenue JuHeiiHoro npocrpaHctBa. Ilpumepn (564).
2. HopmupopanHble NpPOCTPAaHCTBA.  DBamaxosm npoctpancrsa.
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Ilpumepnt (566). 3. OmepaTophl B JIHHEHHBHIX M HOPMHPOBAHHHIX
npoctpancTBax (568). 4. TlpocrpancTBo omepartopos  (569).
5. Hopma onepatopa (569). 6. ITonstHe ruin6epToBa NpoOCTpaH-
ctBa (H72).

Honoanenue 3. IuddepenuuansHoe HCHHCIeHHe B JHHEeAHBIX HOPMH-

IF'nasa 13.

§L

§ 2.

§ 3.

§ 4

POBaHHHIX IPOCTPAHCTBAX
1. Ioustue qu)(pepeﬂuupyemocm Cunbras u cradas un(bd)epeﬂ-
LHPYEeMOCTh B JIHHEHHBIX HODMHDOBAHHBIX HpocTpaHctsax (575).
2. @opmyna Jlarpamxxa  KOHeUHHIX = mnpupamenuii  (581).
3. Cps3p Mexay cJaboii H cuJbHOR  JnH(QepeHuUpYyEeMOCTEIO
(584). 4. Iudodepennupyemocts GyHkuuonagsos (b87). 5. Hu-
Terpan oT abcTpakTHeIX ¢QyHkuui (H87). 6. Popmyna Heworo-
Ha—JleltGHMna panas abcrpakTuhix  ¢GyHkumid (589). 7. Ilpowus-
BOJHBIe BTOporo mopsaaka (592). 8. OrobpaxkesHe 1m-MepPHOTO
€BKJIJI0BAa NPOCTPAHCTBa B f-mepHoe (595). 9. IlpousBoauble H
Auddepennnanbl BHCHIHX nopsaakoB (598). 10. ®dopmyna Tei-
Jopa HJsi OTOGpaxKeHHs OJHOrO HOPMHPOBAHHOIO IPOCTPAHCTBA
B apyroe (599).

Hccnenosarne Ha 9KCTpeMyM (YHKIHOHA/NOB B HOPMHDOBAHHHIX
MPOCTPAHCTBAX oL
1. Heo6xoaumoe ycnosne 3KCTpEMyMa (602) 2. JlocTaTouHble yc-
JoBHA 3KcTpemyMma (605). .

HESIBHBIE ®YHKLINH

CyuecTBoBaHUE H nn@)(bepeﬂuupyemocrb HEesIBHO 3a]aHHOH (YHK-
LUK .

1. Teopema o CyHleCTBOBaHPIH u nnd)d)epeﬂuupyemocm HestBHOI
(pyﬂxunﬂ (610). 2. Boluucienne HacTHHIX NPOH3BOJAHBLIX HESBHO
3aJaHHoO q)yuxmm (615). 3. Oco6ble TOYKH MOBEPXHOCTH H
NJI0CKOH KpHBOH (617). 4. YenoBHs, ofecnedHBaoLIHe CYILECTBO-
BaHMe Iis GyHRUHU y=](x) oGparHoii dynxuuu (618).

HesBuble (yHKIHH, onpeneJmeMme CHCTEMOH (PyHKIIMOHAJbHBIX
ypaBHeHH#

1. Teopema o paspemumocm CHCTeMBL Q)yHKu.HOHaJIbHHx ypaB-
HeHHit (619). 2. BrluHcleHMe YacTHBLIX NPOM3BOJHHIX (YHKIMH,
HeSBHO ONpejesisieMbIX NOCPeJCTBOM CHCTeMBl (DYHKLUHOHAJbHBIX
ypaBHeHHH (624). 3. BsaumHO oaHO3HauyHOe OTOOparKeHHe ABYX
MHOXKEeCTB m-MeDHOTO IpocTpaHcTBa (625).

3aBHCHMOCTb (BYHKUHME .

1. IlonsTHe 3aBHCHMOCTH beHKI.lHH lloc'raTquoe ycnoaﬂe He-
3apucuMocTH  (626). 2. DyHKUHOHAJbHBIE MaTPHOBI M HX TpH-
JoxKeHus (628).

Y CJIOBHBIH - 9KCTPEMYM e e
1. Tlousitue yCJOBHOrO 3K0TpemyMa (632) 2. Meton Heompe-
JeJleHHBIX MHOXHTeneli  Jlarpamxka (635). 3. Hocrarounhe

. yenous (636). 4. Ilpumep (637).
Honoanenue 1. Oroﬁpameﬂnﬁ 6aHaxOBHIX NIPOCTPAHCTB. AHajor T€O-

peMBl O HesBHOH GYHKIHU

1. Teopema O CyHIECTBOBAHHH H nn(bd)epeﬂuupyemocm HeABHON
dyuxuun (638). 2. Cayuafi KOHEYHOMEPHEIX IPOCTPAHCTB (644)
3. Ocofsie TOUKM MOBEPXHOCTH B NPOCTPAHCTBE /& H3MEPEHHI.
O6patHoe oToGpaxenne (647). 4. YCJIOBHBIA 3KCTpeMyMmM B
cayyae OTOOpakeHHii HOPMHPOBAHHEIX NpocTpaHcTB (651).

OrsasJjenne

574

602

609

610

619

626

632

654



