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HPEANC/IOBUE K HEPBOMY N3JAHIIO

ITOT y4eOHHK, BHIXOAAMIMA B LBYX TOMAX, COOTBETCTBYET, CIH
He CYHTATH HEKOTOPHIX aoGaBIeHuii, uporpaMme Kypca MaTeMaTmue-
CHOTO aHajm3a, 4HTAEMOTO MHOK ViKe Mioro meT B MockoBckoM
(QUBAKO-TEXHHYECKOM LHCTHTYTE.

Iepsas raasa mociT BBOJHBINH xapakTep. B meli ma ocmore wHTYy#H-
TUBHBIX, IIpeJICTaBIeHLH O TIpexele BBOJATCA OCHOBHBIC IOHATHA Ma-
TeMaTHIeCKOTO anaamM3a ¥ jlajKe Ha OCHOBAUWHN HATIANHOIX M (Bmau-
YSCKUX cOo00pasKenwil yCTAHABAMBAETCH CBA3h MEWRAY IIPOUBBOTHOI
H WHTErPamoM i JfaloTcA siaeMenTtst Texunry nuddepennupopanua n
VHUTEerPUpoOBatMs, UYHUble UUTATe/N0, HIYYAIUEMY Tapaiieanly
QusHRY.

Bropas ruaasa nocssiuena peficrsntesnvioMy ducay. B ocHoBy mo-
HATAA 9UCHA B3ATO er0 MpeicTaBJIeie B Biile DECKOHEYHOH JecATuy-
noit gpo6m. Tonbto wacTy dr0l raaBbl — Kpynmbii  mpndT,— pac-
cMarpusaeTcd wak obsasarenwsmasa. llpm kenammu ona Momer OBITL
elile yMeHbIIea.

A nmpupmepmunawct TOIKH apenns, BOpoUeM, TPATUHUOOIOH, WTO
oCHOBHBIE (DAKTHI MATEMATHYECKOT0 aNaju3a cHavana ROJIRNIBL ObITh
HBIOKe Dt A QPYHRUMI OQHONR ImepeMeHIoi, 4 3aTeM yiKe N MHO-
rAX IepeMeHuslx. 3/ech Hems0exubl OBTOpEINsA, 1o OHM He3Hadu-
respHbl, G IpYyroil CTOpOUb, NAA Takoll ayRUTOPHH, KAKOH ABIAIOTCH
CTYHEHTH Hawux MexmaTtoB, ¢usmaros n QuaTexos, BIOIHE BO3-
MOMKHO TEpexouTh OT OIHOH He K ABYM Il ue K TpPeM, a cpasy ke
1k n mepemensniM. Becs Bompoc TYT TObKo B YAAYHBIX 0f0o3gauenu-
six. Ho omm wyme suipaboramsr B Rypitaasioil u Mouorpadudeckoii
aureparype, ueieccodpasHoCTs WX yiRe TPOBEpeIa Il Ternepb O
JIOJRHBL CTATOBHTHCA JocTosuueM wamux yuebnuros., Tawoil mos-
xojt oGecrieyuBaeT MpasuIbHYIo HepcuexTnBy. Beis Bo BTOpoii momto-
Blufe Kypca,— B TarRux pasmenax wak pagsr Dypoe, urTerpac
(Dyppe,— duTATENIO LPANETCA OBJIAIEBATEH ITpelcTaBiedneM o OecKo-
nevnoMepHocTH QYyHRINOHAIBHBIX TIPOCTPAIICTB.

B ceoem HaiomeHun g [OCTATOYHO palio BBOKY TONATHE A-Mep-
IOTO €BRJIMIOBA NPOCTPAHCTBA, TPOCTPALICTBA CO CRAIAPIBIM IHPOU3-
BegenneM, GaHaxosa NPOCTPAHCTBA W IHMPOKO HOJIB3YIOCL ITUME 110-
HATHAME, OJUAKO, B Mepy HeOOXOIMMOCTH BBIMOMHEHA TIPOrPAMMDI,

Kax Tpebyercsa uporpaMMaMH, W3TOMmMeHHe Kypca Bejercs na oc-
nope muterpana Puwana. A crapanca amagorudHsie TeopeMul B O1HO-
MepHoOM ¥ MHOTOMEDPHOM CAYYasgX MOKA3BIBATL AMATOrTUN0, 9TOOLI
COKOUOMHTD CHJIBL YHTATEeIA JUIA JPYTHUX BOHPOCOB,



IPENIICJIOBAE K IIEPBOMY U3JAHNIO 9

Ouenb nmenmKaTHEI BONPOC — KaK OBITh € WOJHOTON MPOCTPAHCTH
‘L w L,? Yrobb1 pemnTh 3TOT BONPOC, A HE CTPOI aBCTPaKTHBIC 3ie-
MenThl, 3aMeusAnmue QyHKIUHE, unTerpupyemsie no Jebery, m B oc-
ILOBHOM TEKCTe OrpaHNYUBAIOCh TOJIBKO DPA3BACHEHMAMH O TOM, KAK
COOTBeTCTBYIOWMIT aKT BHICIAZes OB B TepMAHAX HHTerpaxa
Jebera.

BopoueM, ywebumx craGmxeu noGasounoii rxasoii 19 (tom I1),
nocsAmwed ol muterpany Jebera. {1 ysepen, uro muorme Mom umra-
reu mo coOcTBeHHOM uHunuWaruse OyOyT 3ardAamBaTe B nee. Oum
0T 3TOr0 HEYepo He norepAwT. CoBpeMeHmas MareMaTHyecKas Qusm-
Ka, KOTOPYI0O WM UpPHJeTcs M3ydaTh, HYRIAeTCA B UuTerpaie JlebGera.
{laipumep, HpAMEIe BapHAUHOHHBIE METONHI MATeMATHUECKOl (u3vKm
neMmpicauMbl 0e3 ynorpeOmeHnsa muTerpana JleGera. K urenmro raarsl
19 uprarens OyneT BIOJNHE MOACOTOBJIEH IIOCHE TOTO KaK OH IO3HA-
KOMHTCA ¢ mousAtueM mepsl sfRoprana.

Unaser 17 1 18 (rom II) Tome pomomnurennusie. B riase 18 yne-
JEI0 MeCcTO TaKMM BAKHEIM NOHATHSAM COBPEMEMHOFO AHAAM3A, KAk
yepegnerue ¢yukiun no Cofonesy uw pasOueniue equmuunsl Ilo-Ha-
CTOATIEMY OHU [O/KHBI BXOJUTH B 00A3aTeNibHbIE TPOrPAMMSBL IIOBBI-
UTEITHBIX KYpCOB amalmnsa.

I'masa 17 noceamena anddepeHnupyemMsini  MAOT006pasuAM u
sndgepenmuansusiy  Gopymar. KymsMunanuonmsM ee IyHKTOM fB-
HIeTcA I0KA3aTeqscTBO TeopeMpt CTOKcAa B N-MEPHOM IPOCTPAHCTRE.
JTa TIaBa MOKET CHYRHTH IPOBEPKON TOr0, ACKOABKO OKAa3aJIeH
10 ITPOTORJIEHHBIM YUTATEIb, OCBOUBIIAN 3Ty KHHCY.

A skema;, 4ToGB MOHl WHTaTENb, OCBONB Kypc, Jierde OpPAEHTHPO-
pajgcsa B MeTonax MareMaruueckoil wsmuu. Pan nobapmenmit chnenan
HMEIIIIO UCXOIA W3 HHTepecoB MaremMaTmueckoil duanku. Boapmoe
HOJTe AeATeNbHOCTH 31eCh BO3HUKAET TPH WANOKEHMI BOMPOCOB, CBA-
SAUMBIX ¢ PYHKIHAMU MHOTHX IePeMelnbX. 3/ech Ialma IexaTori-
“eCKaA MBICIDL JOKHA eie nopabotarb. 1 majgewcn, To m MoA KHU-
ra BROCHT HEKOTOPYIO IEHTY B 3TO TPYNHOE IelNo.

fI xouy oTMernTs Knnrm, oKasaBmue wa MeHsa GOJbHIOS BAMANUE,

Bo-neperix, sto «Hype anammza Gecrouweuno mansix» I K.
aa Bamme-Ilyccena. [Isyxromunk Bamre-llyccena, nmamars koroporo
S X0y 371eCh HOYTHTH, A CTAPATeNsbNo W3ydYan OYAydHm CTYHEHTOM,
A Teleph OH CJAY/KUT Moell HACTOJbHOW KHHIOM.

Bo-Bropeix, aro rira «Bsepenie B Teoputo QyHRumii meirctsi-
rexsuoro nepemertnoroy [I. C. Amewcampposa u A. H. Hoamoroposa,
HOTOPYI0 A TOYKe B CBOE€ BpeMfA CTApATeNbHO M3y4Iui M, CAefys eii,
YUTax cBoH Kypesl B [{HemponerposckoM yrmeepcutere. Ho s, Kpome
TOI'0, HEOMHOKPATHO CAYINAJ JEKIMH JTHX ABYX BBIJAIOLIUXCA aBTO-
pos, omux u3 HuX — A. H. Koamoropos — Mol nayduubiii ydumTenb.
libipasram HAr 3]IeCh CBOIO FAYGOKYIO 6aaTOapHOCTS.

fI xowy BEIPA3UTL CBOW NPHZNATENLHOCTH KOMICKTHBY Kadenpsl
mareMaTrke MocKoBcKoro (u3HKO-TeXHUYECKOTo WHCTHTYTa, B KO-
ropoM # paGotal ABafuarh TATL JeT, B TeUEHHE KOTOPHIX MHOTO
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pa3 00CYRIANNCH ROHPOCH HPELOIABALNA MATEMATHIECKOrO anajxusa.
Kouweuno, npn sToM A  jgomkeuw 0co00  BHUIEAATL MOHMX  RoJjuer
npog. Jl. II. Hynpasnesa, 3aseaylomero xadenpoii, u npod. O.B. Be-
cosa, Oecepl ¢ ROTOPBIME ObLIH OCOGEHHO HHTEHCHBHBIMIH.

C mepBusiMu rIaBaMp PYRONHCH KHUPH JeTANBHO 03HAKOMHIMCL
mou koiaern npod. E. A, Boakos u mpod. 11. M. Jlusoprun, orme-
TMB IMMEIOM[HECsT TaMm Nej0UeThl, KOTOpbie s ycrpauun. 1aasy 17,
nocsAmeHEyw RupdepenuanbiusiM  opMaM, BHUMATEIbHO HPOYM-
rvaxu mipod. P. B. amrpenunsze; muorue ero cosersl A yuea. Mue
Obl1H OWeHb MOIe3nsl Takmke coBersl npod. A, A, Jle3una, ¢ Kotoppis
A GeceqoBay 1o 3TOMY BOUPOCY.

Mon oduunarsusie peresseurtst axagemar . 11, Berya u na-
dheapa mMatevaruky MOCKOBCKOro HICTHTYTA IAEKTPOHUOIO MAIUHUO-
CTPOeHUA BecbMa 6JarokesaTenblo OTHECANCh K MOeH KHure, ouu
JIaJ PAJL TIOE3MIBIX COBETOB, KOTOPHIMHE S BOCHOJIb30BAJICH.

f1 yder, KolleuHo, ¥ COBETHI MOECO KOMIETH, pENAKTOPA KHHTH
A. A. Bawapuna, TiaTesibHO HPOYHTABINETO TEKCT PYKOMMCH M TIPO-
BEPUBIIEr0 €70 BO BCEX JeTANAX,

Beey ykazanusiM  nHIAM A OPUHOWY ¢©BOW Tiayboryio Gaaro-
HEPHOCTL.

C. M. Hukoavcruii
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[Ona 2-ro ma3gasums CHedaHsl M3MEHEHHA, HOCAUIME YUCTO Iejaro-
rugecknii  xapaxrep (cM., B wacruoctn, §§ 3.7, 3.8, 5.8, 5.11, 6.2,
641, 7.5, 7.12, 7.22, 8.5, 10.10). Nnorna ounm ceesuck K mepepacupe-
jelennro Marepwana sHyTpu maparpada. Menee umymubie (aKTH 1Mo
#O3MOJKHOCTII OTHOCHJNCH B KOHen maparpada, 4ToObl B ciaydae le-
06X0ABMOCTH MOMKHO Oblilo UX onycTuTh Oe3 ymepba mis moHEManns
JlanbHelnrero TeKeTa.

ABTOp cumTaeT CylIeCTBeHHBIMHA CJICNYIOIlie He;I04eThl, 3aMeueil-
nete B 1-M wapanun Toma I:
¢tp. 223, crporu 5, 6 cuudy, clremyeT YHTATh Tak:

AyrBanf = By lf (x+ h,y) — [ (z, 9)) = -
= [y @+ hoy +00) — £, (2,5 +-0k)] =
= B2y (x + 0.0,y + Oh) = 1* [ fy (2, ) + ]
erp. 173, crpoxn 5, 6 cunsy, caemyer 4ATATH TaK:
o HEOTPHIIATEJBHOE YHCIO,

fI 6anaronapo A. A. Bamapuua, 0. C. Huroascroro, A. M. Tlo-
socyesa m C. A. Teasaxoscroro, ofpardBmiuX Moe BHMMAaHHUe HA le-
KOTOpHie efoveTsl B 1-M mapgannmam,

C. M. Hukoaverui



NPEAUCJOBHE KX TPETBEMY W3IAHMIO

3-e uanauge weckoibko jonoaneno. CpasuuTesnnllo CyUIeCThel-
HbIM U3Mellenuam uoaseprancs § 2.3 (wemma 1), 2.4, 3.4, 3.6, 3.7
(reopemss 2, 3, 6), 3.8, 5.14 (reopemmt 1, 2), 7.16 (reopema 1), 7.17
(reopema 1), 7.19, 11.3, 11.6 (reopema 2), 11.7, 11.8, 11.11, 11.12.

H Graromapio O. B. Becosa, 1. C. Byrposa, A. H. Beiicen6epra,
P. B. l'amkpenupnse, B. T. Jlososura, 10. C. Huromscxoro, M. C. Fu-
kyiauua, C. A. Teusrosckoro, B. [I. 1llanbrosa, cpenasmux moses-
1Ll 3aMedanus, a unorya OfpaTHBIIHX MOE BOUMAHde HA HeJ0ueThl
8o 2-m maganuu | w 11 romos. Ecrn ewe onuu rrammdunnaposannsit
MaTeMaTHE, KOTOPOro A 6JIaro/lapiy 3a NpUCAAUHBEIE 3aMEYalidd, b
€ro NoIIAChH 0Ka3anach HepasbopYMBOiA.

fl Gmaromapio Takme MHOruxX ciuymareeii — cryaentos Mockos-
CROLO (PH3UKO-TEXUAYECKOr0 MICTATYTA, KOTOPBIM A YHTAT U3 TOjA
B 10 MaTeMaTydeckuil awmanus, cienya 9t1oil kuure, H mx sameua-
HHAM A HPUCIYIIUBAIOCH OCODEHHO.

2-e H3lapue UepeBeien0 Na Jpyrde A3BIKM: JATLIIICKAH — u3ja-
rexpcthoM  Zvaigzne (Riga, 1979),  awrawicxknii — uanatenseraom
Mup (1975). wucnamckmii (mepewiit Tom) — nanarensersom URMO
S. A. de edicional (Bilbao, 1979).

K tomy sre uznatesscTBo Mup rotosut 2-e usnanme csoero mepe-
rona. Ilepeponumkn roske memanu sameuanws. fl 6xarojapio Iepeno:-
WukoB Ha Jatbincrimii A3k Y, Upunadenvaa, 1. dareanca i 1. Dure-
nuca, na anramicknii  Ag3mk — B, M. Bosocosa w na wenmamenwii
#3blk — Anapnacuo Depuapyo.

1982 C. M. Huroavcrkuii



F'nasa 1

BBEJIEHUE

§ 1.1. Berymaeunue

Haspanne «Maremarnuecruii ananus» npepcrasiaser coboit co-
Kpalennoe BHIOA3MEHeHIe ¢Taporo massamusa «Ananua Geckouewio
maceixy. llociepuee Goubiie rOBOPHT, O OHO TOME COKpaleHHOE.
Hassarze «ABasu3 mocpencTBOM GECKOHEHHO MAIBIX» XapakTepHso-
sajio Obl ppenMeT GoJiee TOUHO.

Botre &pr aywwe, ecin Opt HazBalile OTpakalNo Te o0bERTH, KO-
roppie moxBepratoten amaxudy (Maygeuwio). B Kiaccuweckom Mave-
MaTHYeCKOM aHaTude TAKUMu OOBERTAMI MABIAIOTCA TPERAe BCELO
(QyuRumE, T. €. TepeMenible BeJNYHIIbl, 3aBACALNINE OT JAPYLuX uepe—
MEINBIX BENMTINH.

Ms1 ropOpaAM «Opeskie Bcero», MOTOMY 410 AajbHeiililee PasBUTHO
MaTeMaTHIECKOTO aHA3a 1PUBEJNO K BO3MOIIOCTH H3YdeHUs ero
MeTojiamna fonee caoxmubx ofpasosaryit, vem Qyuknwu (Qynrumona-
A0B, oneparopos u T, ;i.). 1o 06 arom rosopute moka pano. Bammaii-
meit naitell sajaveil ABJSICTCH W3YYEHUE HOCTATOUHO OOHHX, BCTpe-
YAIONMXEA 1A mpaKTHRe PYHRuui MeToaMu GECKOHEYHO MAJBIX Wi,
yTO BCe PABIO, METOJAMII ItpejenoB. B weM 3aKIOYAIOTCA 3TH Mero-
bl — 3T HOCTeUeNno Oyjer pasBopaudBATLCA WEPe UHTATENeM B
Aaunreiinmren. CKaKeM MOXa, UTO 9TH METO/bI, B 9aCTHOCTI, TPHRBOIAT
K Ouenb Baikubin omwepauusm uay dygrnuaymu — nuddepernupora-
NUA B BRTECPHPOBAHUA.

Haparpadger 1.2, 1.3 uoceamenbl NOUATIHAM MHO/KECTBA M
QVHEUBE,

Caenyomne  tpu  maparpada, 1.4 — 1.6, nocAr 9UCTO BBOKMBI
vaparrep, M3 1ux wwrartess nojgyuur mpencrasienue of OCHOBHbIX
HOHATKAX MaTeMATIIYeCcROr0 amanansa, KoTophie Oy;iyT 1ojipobuo B
JA3BEPRYTOM BUJE M3YyUaThCA B 3TOIl Kire — HEIPEPHIBHOCTH, TIPO-
113BOJARGCH, HeoIpeesaeItioro ¥ onpejtesentnoro unrerpaios, Iloparaes
NpeIera MBI, KOHETO, 3;(eCh TNOTB3yeMCA, 10 BOBCE ero NoKa He ol-
pefessieM M He PashbiCcHAeM, BCENeJO I0Ka 110JaTafACh HA UUTYUIHIO
yuratesn. Boamosken u taxkoil cuoco6 YTenHUA KAWUTH, UPH KOTOPOM
nwaparpager 1.4 — 1.6 Boinyckaiorcsa, ¢ reM 9100 BIIOCIE(CTBHH RO3-
HPATHTECA K HEM IO Mepe CCHLIOK 1 HIX.

§ 1.2. Muoskecrso. Unrepsax, otpesox

Jwboe cobpanue miw COBOKYIHOCTH KaxkMX-TUGO TIpe;IMeTOB Ha-
AaNlBAIT B MaTemarure MHowmecrsox. Haupumep, MOMEUHO rOBOPUTHL 0
MHOReCTBe BCeX [epeBLeB, NaXOIAUINXCA Ha NAaHHOH TosifAHe, WM
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0 MHOJKeCTBe Tyceil, macymiuxcsa na Hell, I 0 MHOMKECTBE BCEX 1le-
amx uncen. Ecam A ofosuadaer uHeroTopoe B3agaHHOE MHOMECTBO
Hpe;MeTOB, & £ — OflAH M3 3THX IPeJIMETOB, TO FOBOPAT, YTO L €CTh
daemenT MHOMecTBa A ¥ 3amuceIBaioT 3ToT PAKT Tak: < A.

Ecnn y ne ecrs amement A4, 1o 970 3anmcmBaor Tak: y&E A
nin y & A.

Ecmn ofiHO M 10 Re MHOKECTBO 0Ka3al0Ch 0603HAUEHHBIM JBYMsA
6yxpamn, A u B, numyr A = B, noguepkusas B ciyuae Heobxoju-
MPCTH, 4TO 3]|eCh HJIeT PeYb O TeOPeTHKO-MHOKeCTBEHHOM DPaBeHCTBE,
KOTOpOe He Halo CMeIlnBaTh ¢ PABEHCTBOM MEKAY YHCIAMH.

Ecam m3 rtoro, uto x = A, Besakmit  pas  caexyer, uro z € B, To
namyr A < B u rosopar, aro A exodur & B maum A ectv nodmuo-
wmecreo uau uwacte B. Orpammm ceGe oTduer B TOM, 4TO MpH TAKOM
onpenenennyn ciayvaii A =B ecTb wacruslii cayuaii A < B. Bens ecnu
He ToabKo A< B, 5o m B< A, 10 A =B, u nao6opor.

Ecan MHOeCTBO COCTONT TONBKO 13 ONHOTO 3IeMeHTa T, TO JAyd-
e ero o0osHawuTH Apyroil Gyksoid, manpumep, A, moToMy, uTo HANO
OTAHYATH JOTUYECKH MIOKECTBO, COCTOAINEe U3 OTHOrO 3T6MEHTa, OT
camoro aToro sneMenta. Heobxonmmo eme opMaibeo BBECTH RYCTOE
MHONMECT80, He cofiepkailee B cefe HHUKAKUX HIEMEHTOB, KOTOPO®
obosnauaor Tak: & (mam O). Ilo oupegenenmio O < A, xkakoBo 65
HU OBLTIO MHOMRECTBO A,

W3 mxonpuoTo Kypca MaTeMaTHKH MBI 3HaeM, 4TO MeMIY nefcT-
BUT@JBHEIMH YHCIAMU M TOYKAMH HPAMOU MOMKHO BBECTH B3adMHO
ONHO3HAYHOE COOTBETCTBHE ¥) NPH LOMOWA CIeNyIOLIeTo NpAaBILIA.
Uucay O npupoanTcs BO BIAMMHO OFHO3HAUNOE COOTBETCTBHE 1IPOH3-
BOIBHO BmOpaBHaA Ha HpAMoit Touka O — myneBas TOUKa. [Lnmua
HEKOTOPOrO OUPENeNeHNOT0 OTPE3KA DPAUNMAETCHA 3a elmHHNY. [Has-
nomy peificrsutenpnoMy unexy ¢ (e >0) npmsomurca B cooTserct-
BUe TOYKA NPAMON, OTCTOAINAA OT HYNEeBOH TOYKH WA pacGTOANNY,
PaBHOM @, ¥ NeRauiasd npasee Wiy jesec U, B 3ABUCHMOCTU OT TOrO,
CTOHT JH mepej a 3uak «+» mam «—». HaoGopor, ecnn A ects kKa-
Kasg-1ubo ToYKa Hamed mpaMoi, orcrosmas or 0 ma paccrogHEE q,
TO €il IPMBORHUTCA B COOTBETCTBHE YHCIO tTd WAW —a, B 3aBHCHMOCTH
or Toro, nemxut gu A mpasee mnm nesee 0.

[Ipamas, Bce TOUKH KOTOPOIl ONHCAHHBIM BRUIe 00pPa3oOM HpHBe-
JleHbl B COOTBETCTBHE €O BCEMH JEHCTBUTENBHBIMA YHCIAMH, HAZBIBA-
eTCA UUCA080U npamoll mmu Jelicreureavroll ocvro. TouxHm ee Ha3LI-
BAIOTCA YHUCJHAMH, KOTOpHIe ONH NPeAcTaB;aioT. TaruM ¢6pa3oM, MOMK-

uo rooputek o toure 0, 1, 1,2, V2 w 1. 1. MuI 6ygem mossoisTh cebe
wiclia BasbIBaTh Toukamu (4UcA060 npamoll) u, HaoGOPOT, TOYKM
qHCAAMA.

Hycrs uncna (Touku) ¢ m b yioBIeTBOpAIOT HepaBeHCTRY a < b,

*) o sromy poBoay cs. Jlamuiue § 2.7,
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MuomecTBo amcern x, YIOBIAETBOPAIIIAX HEPABEHCTBAM 4 < T < b,
sra3biBaetcs orpeskon (¢ womumamm a, b) wmm ceemenron u oGozma-
uaercesn 1ax: [a, bl

MuosrecTBO umCen , yUOBJIETBOPAIOIAX HepaBeHCTRAM a < T << b,
HazbiBaeTca uHrepeasom (¢ KOHUAMU @, b) WIH OTEpPWITGLM OTpe3Kom
n ofoanauaerca tax: (a, b). '

MuogatecTBO 4HCeN Z, YOBIETBOpPAIIINX HepaBeHCTRAM a<<x <<b
Wi a <<z << b, o6o3HAUANOTCA COOTBETCTBEHHO [a, b), (a, b] m Ha3zm-
HAIOTCA HOAYOTEPLITOIMU OTPEIKAMU WIA NOAYUHTepsataru. Tleppuii,
HAlPUMep, 3aKPulT CleBA U OTKPHIT CUPaBa.

Hacro paccMAaTpHBAIOT emie MHOMReCTBa, HasbiBaeMble 6eckoHey-
HBLMIW UNTEPEAAAMIL TLTH ROAYUHTepEasamu: 1) (—oo o), 2) (—oo, qal,
3) (=oo, a}, 4) (a, ), 5) la, o).

fleppoe M3 HUX €CTH MHOKECTBO BCEX [eHCTBHTEJNLHBIX YHCEI
{jieficTeMTe . IbHAA UPAMAA); 0CTANbHBIE COCTOAT M3 BCEX YHees, JUIA
KOTOPBIX  cooTBeTcTBEMHOY 2) z<a, 3) z<a, 4) a<uz, §) a<a.

B cBgan ¢ aToit TepMuposormei ymobuo ymorpebiasiTe cioBa Ko-
neunoe wnin Geckoneunoe uucao. Howmednoe wuwesio — sto  mpocro
uyicho.  beckonednoe yKe 4WHCJIO HA caMOM JeJie He ecThb WHC/0 —
ATO CHMEO oo MM —oo,

Ormerud, 410 y orpeara [e, bl womusr Bcerma womeunst. Y wro-
yepsana wme (¢, b) «ROMIBI» MOTYT OBITh KOHEUHBIME N OECKOHEYHbI-
MH quCHaMIl.

Humyt eme

fa, bl ={z: a<<z<b}, (a, b)={x: a<z<b).

Haupumep, upasasd 4acTb UEPBOro A3 THX. MHOH(ECTBEHHBIX PABEHCTH
MUTAETEA TAK! MHOMKECTBO BCeX vyuced (TovMeK) 2z, MIA KOTOPHIX Bbi-
HOJARAKTCH HePaBeHCTBA a < r < b.

Hycts A w B — nsa Muosxecrsa nawoboit npuponst. Cymmoii unn
oovedunenuen A w B naszpsaercs MHOMKeCTBO, 0003Ha4aeMoe depes
A+ B uwas AUB, npepcrasamwinee co0oi COBOKYIHOCTH BCEX 3iie-
smeuton A u B.

Pasuccrvio A m B naspisaercs MuORecTBO, oGo3nalaeMoe uepes
M\B (nam A — B), upencrapaawinee €oboil COBOKYNHOCTh BCOX 3Jie-
smentos A, me mpuHagreRaniux B.

llepecevenuem A n B naspiBaercs MHOMecTBO, 0603HauaeMoe ve-
pes AB wim A N B, npeacrasinAninee co6oil COBOKYNHOCTh BCEX, diie-
MEHTOB, KOKABIH H3 KOTOPHIX mpuBagiesxur kak A, tax n B,

Cnpaecedaugo TeopeTUro-MHONCECTEEHNOE PABEHCTEO

(A +B)C = AC = BC, (W

ede A, B, C — npoussoavnsie smnowmecrsa. llanpumep, B cayuae «+»
0HO {ONR3BIBAETCA TaR. LCan »sjeMeHT & NMPHHAITEKNT nesoll gactu
(1). 70 on mpumanumeskuT oxnoBpeMenns kak A+ B, tak u C. lo
Torjta & 00g3aTeNbHO NPUHALIERAT XOTS OGbl OJHOMY H3 MHOMKOCTR
A waw B. Tlycts nam onpenenensocru x < A; torga x = AC, a cae-
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nosaressHOo, B mpasoit wacru (1), HaoBopor, mycTs x IpuHaTiemnT
TpaBofl YacTH pPABEHCTBA; TOrNA & HPUHALIEKHT O;HOMY U3 MHO-
wecrs AC wnm BC. llyers nasm onpememeunoctu  x € AC, Torma x
npAHANAEKAT Kak A, Tak n C, cliefoBaTeIbio, T NMPIHATISHKAT KAk
A+ B, rak 1 C, 1. e. nesoit wacru (1),

IMousaTHe CyMMBI MHOMKECTR €CTECTBEHHO pACHPOCTPAHAELTCA HA
aio6oe KoHewHoe M Jaske 0ECROHEYHOE YMCI0 CHAraeMbIx (MHCHECTB).

Bripamenusn

N o0
hUIAh:A1+-~~+AN, hU Ak:Al*!_A‘z“*""
= =1

ofo3HavawT o0beqUIIeHHUS BCEX DIEMeHTOB MHOMKeECTB A, ..., A,
cootsercTsento A,, A,, ..., W HA3BIBAIOTCA CYMMAMU MIA 0GBedune-
HUAMU YKa3aHHBIX MAOMWECTB,

CnpaBeyiuesl paBeHcTBa

N N =3 oo
CY A=\ C4. CU 4= | C4
R=] k=1 k=1 h==1
(amamormunsie (1) B cayuae «+»), rie C — DpOU3BOTBEO®  MIlO-
HeCTBo,

IMMIpumepsi

1) 10,20 (4,3 = [0,3]; 2) [0,2] —[4,3]- [0,0); 3) {) [F, k4-1] -

R= 00

[s ]
= |J [k k-+1)=R, tHe R — MHOMKeCTBO BceX ACIICTBHTENHHHIX THCEI.
h=—o00

§ 1.3. ®ynrgus

ITyets £ ecTs MUoKeCTBO TWHCEJ W UVCTH B CHIY HEROTOPOTO
BIIOJHE OHPEAENEHIOrO 3aKoHa KayRAoMYy uincay z us E mpuseieno
B coorsercTBue (0JH0) 4HCHO Y, Tor/Aa ToBOpAT, uto ma E 3agaia
gynryus (ojnosHadnas), KOTOPYKH 3aMNCHIBAIOT TAK:

y=fz) (x=E). o))

L3

Jro onpemxenenne Qyurnun npegroxkeno H., V. Jlobawescrum n [in-
puxie *), MuoskectBo £ HasblBalOT 00JACTLIO Baj@HNA WM oHpele-
aenua yukupn f(x). [osopaT tamme, ¥TO 3amanma HesaguCUNAR
nepeMernas X, KOTOpPasA MOMeT NPHHHMAThL YaCTHHIE 3HAUCHMA Z U3
smyomecrsa E, n gamgoMy £ & E B CUIy YIOMAHYTOIO 3aK0HA Lipii-
BE/IeHO B COOTBETCTBHE onpe/eNeriHoe suadenye (4UCiIo) Apy1ol nepe-
Melnol y, HassiBaeMoil gynryuel win 3asucumoi nepemenrod. lle-
38BHCAMYI0 TTEPeMeHIYI0 HABBIBAIOT QpeyleHnToM.

*y H. W. Jlobauescknit (1792—1856) — Bemuxnit pyccwuii MareMaTHy, co-
3arTeNb HeeBRANFoBo# reomerpnm. JI. Hupmxiae (1805—1859) meMengui mate-
MaTIE.
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g BeipasKeHus MONATHA QYUKIMH VHOTPEOIIOT TreoMeTpiue-
cumit A3uK. ['oBopAT, 4To 3amaiio MHOMKECTBO £ TOYER & JIEUCTBHUTEND-
HOU TIpAMON — 064acTs onpedesenus uUnm sadanus Gynkyuu, u 2a--
KOH, B CHIIy KOTOPOr0 Ramjoil Touke x < F nmpusogurca B cooTBET-
cTBAE YHCIO ¥ == f(x).

Ecau MBI XOTHM TOBOPUTH O (PYUKIOUHE KaK O WEKOTOPOM B3aKOle,
UPABONAIIEM B COOTBETCTBHE KajKJIoOMy UHCIy & € E HeKoTOpoe uHc-
J0 Y, To JOCTATOYHO ee oGosnaamrs oxuoil Gyksoil f. Cmmsoa f(x)
obo3HauaerT YHCHO ¥, KOTOpPOe B CHJIY 3aKOHA [ COOTBETCTBYET 3Iia-
venuio z € E. Ecnu, naupuamep, uwmeao 1 mpumnaysie;kar obmactu £
sananua Qyukomu f, 1o (1) ecTh shauenue gynryuu [ B TOURE T =
=1, Ecim 1 ne mpunagnesmur £ (1 € E), to rosopar, uTo QyHKUUA
f He onpedeaena B TOUKe X = 1.

Muokecrso E,; Beex smaueunii y = f(z), rne z< E, nassBaercd
obpasom muomecrsa E upm womounn ¢ywuruum f. Moorpa namyr B
ragoM caysae E,= f{F). Ho aro ofosnauenme na;00 ymorpebuArsh
¢ OCTOPOIRHOCTHIO, IO BOZMOJKHOCTH PA¥bBsCHAA €ro BCARMIA pas, Kor-
ja omo ymorpebisercs, uToOBl He OBLIO IyTaHMOsl ¢ ofo3HaueHumeM
y=f(z), rie x ecTh mpousBoabHAA ToUKa (UHCHO), 1PIHALIEKAAN
vuomectsy F, a y — cooTBeTcTBYOIIAA € mpu  mormomu QYHKIUEE
{sarona f) rourxa wmuosKectsa F,. losopar emte, vro ¢yurnug f
orobpaxaer Muomectso £ Ha zMuHOKecTBO F,.

Ecau o6pas E, = f(E) < A, rjae A — MuOKeCTBO wiice, nooldlie ue
cosnapaouee ¢ E,, to roBopar, yro Qyurnusa [ orobpascaer E ¢ A.

Ina Qpyuwinit f 1 @, 3aJAHABIX HA OTHOM I TOM JKe MHOMecTBe
[, onpenensiores cymma f+ @, pasmocre f— @, npoussedenie fo,

HacTHoe - J10 HOBbie (PYHKIMII, 3HAUYCHUA KOTOPHIX BHIpAmKaloTCHd

COOTBETCTBEHHO opMyTaMu
f (o)

f(x)+cP(ﬂﬂ),f(I)——(P(x),f(ﬂf)(v(x%m, re k, (2)
FNe B cyuae 4acTioro mpejpmonaraetcs, uto ¢lz) =0 na E.

Inn ebosmagenus Gpyuruuu yuorpebiader u n1i06bie gpyrne GYKBHI,
F,o©O, W, .., rar e KaK BMECTO r, ¥ MOJKHO fuicath 2z, 4, U, W, ...

Ecam dyurnnsa f orobpamaer muomecrso F 3 E,, a dyaxuasa /7
orobpaskaer MHOKecTBo E, BOo Mumomecrso E,, To (QyHKnuo z=
= F({(z)) uaspsaoTr @yHryueld or @Gynkyul, WA CAONHOU PYHk-
yueil, umu cynepnoauyiet: f n F. Oua ounpefeieda ta MHOecTBe E
1 orobpamaer E B E,.

BosMoxia ciaomuas QyERHEA, B 06pa3oBalidu KOTOpPoil ydacTayer
n $yrinain: z=F,(F,(F,... (F.(2))...)).

[Ipaxkruxa pocrapiageT maM MHOrO npumepon gyuxunid. Hanpuwvep,
wromaas S Kpyra ects QyHKUHMA ero pajgmyca r, Bbhipamaemas gop-
mynoit S = nr®, Ora QYHKOUA ONpejesieHa, OUEBHINO, Ha MHOMKECTBE
BCEX TOJOKUTENBIBIX YHCeNT T.

MoHo, Be cBA3RIBASA BONIPOC ¢ IUTOUIANBI0 KPyra, TOBOPHTH O 3a-
BHCUMOCTY MeXKIy mnepeMeHHBIMH S ¥ r, BeIpaKeupoil opmynioi
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S=mnr’. Oyuruua S = @(r), sanasnas sroil PopMymoir, onpejenena
na Bcell neficTsuTeAbHOR OCH, T. €, JAA BCeX IEUCTBHTENLHEIX YHCe
r — Iie 00A3ATEALUO TONLKO MON0MATe]BHEIX,

Humske npusonatcs upudepsl ¢ydkuuil, saganusix  Qopuyramu:

T — .'2—‘1
Hy=VI—2a, & yo= T
2) y==1lg(14 x), 5) y-=arcsinz.
3) y.‘: ,’[—-—-1’

Meur myees B Buy jeficTBHTeNbHBIE (YUKIAN, HPHHAMAIIGHE NeicT-
BUTEJLHBIE 3MAYERNA Y VA eHCTBHTeNBHBIX 3UAYEHHR apryMeHTa .
Herpynso BujeTs, uTo 00IaCTAMH OLpefieellns NpUBEeHUbIX Byuk-
‘Uil ABIAIOTOA COOTBETCTBEHIO:

1) orpesox [—1, 1] ={—-1 <z <1});

2) Mmomectso x > —1;

3) Bea AeifcTBUTENBLIAN OCDH;

4) BeA  jleficTBATEJLHAA  OCb, M3 KOTOPOIl HCKTOUCHA  TOYRA
x=1;

3) orpesor. [—1, +1].

Qyuknun, onpeaensessie B npumepax 1) u 2), MOKHO paccMar-
puBath Kak gynsunn ot Pynkumum: 1) y=VYu, u=1-v, v=1%
2) y=lgu, u=1+uz.

Basxmerv epencrrosm 3aanna gyneimn spaserca cpaduk. 3ana-
MM OPAMOYTOMLHYIO cHcreMy Koopamuat x, y (pue. 1.1), na ocm z
ormeTHM oTpe3ok [a, bl w wsobpasum nwbyw wpusyio 1', 0b:1anaio-

Iy CACAYIOU{IM CBOHCTBOM: KaKkOBa
Y r 6p1 un Oeuta roura z < la, bl, npaman,
NpOXOAAMmaA depes liee [HAPAICHBITO

|
A | ocu Yy, uepecekaet kpusyio ' B on-

! ' f(x) ; noii rouke A. Taxyio 3afiaunyio v nps-

i : ! - MOYTONLHOIT (HeKapToBOM) ciicreme Ko-

ol a z bz opaduar kpuByw ' mMbl Gymem Hasbl-

Pae. 1.1, BaTh epaguron. ['padur oupenens-

et ¢yarnuio y=j{x) na orpesre

la, bl caepytomam obpaszoy. Ecau z ecTs npoussosbliag T04Ka OT-

peasa la, bl, To coorsercTryiomee smauvenne y = f(x) onpeuensnercs

war opaunara Toaku A (cy. pume. 1.1). CrenosaTessHo, HPH OMOTIH

rpadpuKa JaeTcHd BHOJHE OUPE;leJeHublil 3aKOH COOTBETCTBHA MEHK1Y
zuy=fzx).

Mer saganu dyurnumio npi yomomiu rpadura Ha Muokecrse F,
sipasomenmcs orpearon la, bl. B npyrux caytaax E momer Opith
NHTEPBAIOM, NONYHHTEPBAJOM, BCeit ReficTBHTEILMHON 0OCLIO, MHOWe-
CTBOM DALHOHAJLHBIX TOUEK, HPHHAIERAIUX K JAHIOMY HTep-
pajay, 0 T. 1.

3agaguM ua seroropoM uutepsaie (¢, b) dyuknuio j(r) v npous-
Bonbaoe (moctomuwoe) wumeno o0, C nomowpo o m f Mommo
ckoncTpyuposath pax  upyrux - @yarmumi: 1) af(z); 2) f(2) + o
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3) fle —a); 4) floax). Oyurupn 1) w 2) onpegenensl Ha ToM ke
uarepsaize (¢, b). Opgunarst rpaduka Gyuxupu 1) yreamuensl B o
pa3 CPaBHUTEABHO ¢ COOTBeTCTBYWUTMME opauHaTamu flz). I'padux
$yurinun 2) nonyuaerTcs w3 rpaduxa [ HMOgHATHEM LOCIAELHErO 1A
BequumHy o *); tpaduk xe dymxupmwm 3) nomyvaercs us rpadura f
wyTeM CABUTA DOCKE/Hero BUpaBo Ha sejquunny o. Haxowmen, dynk-
umA 4) npu o >0 ompengesena, oveBmiHO, HA mETepBane (a/a, b/a);
rpaduK ee mojydaercd w3 rpaduka f myTeM PaBHOMEPHOIO €TO CrKa-
THA B oL pas.

Dynrmuio f Ha3BIBAIOT UeTHOU NAN HeuerHol, ecau OHA OIpeje-
JAeHA HA MHOMECTBE, CHMMETDPHYHOM OTHOCHTENBHO HYJIeBo# TOYKH
u obnazaer ma HeM cpofictoM f(—z)=f(z) uam cBoiictBoM f(—x) =
= —f{x). .

Tpagme werHo#t QYHKIHUN, OYEBHAHO, CHMMETPHYEH OTHOCHTENb-
no ock y, a rpaduK HeweTHOH (PYHKUINH CUMMETPUIEH OTHOCHTENBHO
Hayaza kooppumar. Hampumep, z* (k — marypaansoe), cosz,
Inlzl, Y1+, f(lz]) — gernrie Qpymrmum, a 2***! (k=0 — ueoe),
sinz, zV1+ 2, zf(lkz|) — neverusie PpynKIHm,

Herpynuo BumeTs, 9ro npousgedenue 08yx “eTnulr uau 96yx He-
ueTnbz Gynkyuil ecrv Pynkyus uernas, ¢ npoudsedeHue weTHOU
PYHRYLUL Ha HEUETHYIO eCTh HeweTHAs PYHKYUS.

Houegno, 6onbmuncTB0 QYyHKIMHE He YeTHH! U He HEUETHHI.

DyuariuA HA PA3NMYHBIX 4ACTAX OfNACTH ee OUPEIENeHHA MOMKET
6bITH 3apana pasnmaHeIME gopMynamu. Hampmmep, mycTs moess, BbI-
wegmuii n3 nyukta A B MomenT { =0, r0ex B Teuemme ABYX YACOB
co cropocteio 100 km B wac u, mpudbis B WyHKRT B, crofin Tam oumH
4ac, a 3aTeM IIeJ Aajbllie B TEYeHHe TPeX 4acoB co cKopocthio 80 ka
s gac. Torpa $ymknusa s=f(¢), supaskaoman paccrosnme (3 Kmio-
smeTpax) noesua or A B MOMEHT BpeMeHH !, o4eBHAHO OymeT oupe-
eTATHCA CACAYIOUIUME TpeMA QOpMyIaMu;

100t 0=t 2),
(t) = {200 (<1<,
200+ 80(t—3) (3<t<8).

@Oynenua Momer ObLITH 3amana B BUIe Taduuubi. Haupumep, Mur
Moran Gbl U3MepATh Temmeparypy I BOsgyxa uepes Rampublit wvac.
Torna wampomy momeunty spemenm t=0, 1, 2/ ..., 24 coorsercTBO-
Bano Onl onpeneinennoe wucao 7' B Bupe TabimmnbL:

t 0 1 2 3

T To | Tv | Ty | T4

*) Komewno, npu o <C 0 MOAM;THe W CIBHI BIPABO HA BeANIMHY & Ha-
70 HOHEMATh KAK COOTBeTCTBEHHO ONYyCKAHHMe IUTH CJBUT BJCBO HA BeJHYH-
uy o,






