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13. JIN®®EPEHIIMAJIBHOE UCUNCJEHUE OYHKIIUN
MHOTHUX TTEPEMEHHBIX

13.1. Jluwueiinast crpykrypa B R”. R™ kak BeKTOpHOE TpOCTpaHCTBO. JInHeiiHbIe
npeobpazoanust u3 R™ B R™. Hopmbl B R*. Ekiummposa crpykrypa B R". Hopwmbr
JIMHEHHBIX 0TOOpasKeHMil.

13.2. /JIudppepennman yurmnuii maorux mepemenasix. JunddepermupyeMocts n
nuddepennuan yaknuu B Touke. duddepennuan u gactable npou3Boaabie. Koop-
JuHATHOE TpejicTaBienue auddepennuaia. Marpuma dkobu. HernpepsiBHOCTH, YacT-
Hble TTPOU3BOJIHbIE U JuddepeHnupyeMocTsh (pyHKIMU B Touke. JlocTaTounbie yCaoBuUS
nuddepeHIupyeMoCTH.

13.3. OcHoBHbIe 3aK0HBI AU GepernupoBanus. JInaeiinocTs oneparun auddepen-
nupoBanudg. unddepenmupoBanne cyneprno3unuu auddepeHIupyeMbIX 0TOOpaskKeHnii.

13.4. Oxnoponusie ¢pyuknuu. Oupenenenune. Teopema Ditaepa.

13.5. Teopema 0 cHMMETPHIHOCTH BTOPBIX CMEMIAHHBIX MPOH3BOJHBIX.

13.6. @opmyna Tetinopa mirsa ¢pyaknuii moorux mepemenabix. Popmyna Teitmo-
pa Jist TTIOJTMHOMOB 71 TIEPEMEHHBIX. ACHMIITOTHYIECKOE CBOWCTBO moimHOMa Teitopa
dyHKINH.

13.7. Texauka BbIYuC/I€HUsT MMPOU3BOJHBIX BBICITHX TOPSJIKOB. BbipakeHune st
IpOU3BOAHON mopsijka r dbyurnuu @(t) = f(x+th). Juddepernuabl BHICIHX TOPSI-
koB. IlommaoMBI Teitiopa cymMMbl 1 Tpou3BeaeHnd IBYX oToOpaxkenuit kinacca C". Ilonau-
HOMHAJIbHBIE (POPMBI U PEKYPPEHTHOE ITPABUJIO BHIUYHCIEHUs TU(M(EPEHITNATIOB BhICIITHX
MTOPSTKOB.

13.8. 9rcrpemymbr. Heobxomumbie n 10CTATOYHBIE YCJIOBUS SKCTPEMyMa (DYHKITUN
BO BHYTPEHHEH TOYKEe 00JIaCTU OINPE/IeJIeHNS.

13.9. Teopema 06 obpatHoit pyHknuu u ee npusoxkenusi. Teopema o0 obpaTHOIM
dyuknuu. Teopema o mguddepeHInaIbHbBIX CBOWCTBaX oOpaTHOTO 0TOOpaxkeHus. Ilo-
marue auddeomopdusma g OTKPBHITHIX MHOKeCTB B R™. IloHgaTne KpuBOIUHEHHOM
CUCTEMbBI KOOD/IMHAT B TIPOCTPAHCTBE.

13.10. Teopema o nesiubix pynknusx. Teopema o BbITpsMIIgionieM auddeomMmop-
duzme.

13.11. Teopema o panre. Iloustue pyHKIIMOHATBHON 3aBUCUMOCTH CUCTEMBI (DYHK-
nnit. HeoOxoaumbie ycIoBusI 3aBHCUMOCTH, JOCTATOUHbBIE YCIOBULI.

14. OCHOBBI IVIAJKOTO AHAJIA3A

14.1. Iucppepenmnupyempre maHOr006pa3ust B mpocrparcrse R™. Onpenenenne. Jlo-
KaJIbHbI€ CUCTEMa KOOPDAWHAT U MMapaMeTpUu3alud, beHKHI/IH nepexonga OJid IBYX JIOKaJIb-
HBIX TTapaMETPHA3AITNIA.

14.2. Crtpoenme MHOXKeCTBa, OMpeJeJISIEMOr0 HEBBIPOXKJEHHOH CHCTEMOH ypaBHeE-
auii B mpoctpanctee R”. CTpoeHne MHOXKECTBa, OIPEJIEISIEMOT0 CUCTEMON ypaBHEHUIH.
[Tpumepnr.

14.3. Kacarenrraoe npocrpanctBo. Oupenenenne. HezaBucuMocTh 0T BhIOOpa Ta-
paMeTpHU3aIn.

14.4. Hopmasibaoe npocrpanctio. [lonsitue rpajguenta. Ba3uc HopMaJibHOTO TIPO-
CTPAHCTBAa K MHOTO0OPA3MIO, 3a/laBa€MOMY CHCTEMO# ypaBHEHHIA.



14.5. Ycnosubre sxcrpemympl. [lpunmun muoxkureneit Jlarpanska. Jlocrarodnoe
YCJIOBUE SKCTPEMYMA.

15. UHTErrPAJI JIEBErA

15.1. IlogrorosurenbHble cBenenus. llomstue mpobsieiicsa cucrembl. IIpmMmepni
(cucrema S* k-meprbix cermentos B R"). Jlemma o apobienmm. IlomaTnme Mephl Ha
JIpoOsiIeiicsi cCUCTeMe U TOHATHE MPOCTPAHCTBA ¢ Mepoii. [IpocTpaHcTBO cTyneHYaThIX
dyukmuit. UarerpupoBanue crynendarsix yaknuii. CBoicTBa 371€eMEHTAPHOTO WHTE-
rpajna. [Ipunmun wcdepnbiBanus. [IpuMepbl cueTHO-aIIUTHBHBIX Mep. DJeMeHTapHad
Teopema benmo JleBu misa crymeHdarhixX (hyHKINA. JjaeMeHTapHasg Teopema DyOuHH
JIJIS CTYTIeHYAThIX (DYHKITHIA.

15.2. Onpenenenne narerpasa Jlebera. TlonsTHe MHTErPATBLHON ONEHKH (BHEITHETO
uarerpasa). Cpoiictea. [lousitne narerpasa JleGera. CroiicrBa warerpaa. IIpocrpan-
crBo L1(X;E) cymmnpyembix dynkuumii. [Ipenebpexxnmbie MHOXKecTBa n DyHKInU. Mx
cBoiictBa. TepMuH “moduTm Bciomy”, ero cBoiicTBa.

15.3. Teopembr 0 npeieIbHOM HIEPEX0/Ie JJIsI MOCTAEA0BATEILHOCTEH HHTETPUPYEMBbIX
¢yukumii. Teopema o HOpMATBHO cxoaganuxcs psigax. Cuencrsus (Teopema Benmo Jle-
B, Teopema @. Pucca o nmosmHore). Jlemma o BepxHeil orubaroieii mocjie0BaTeIbHOCTH
naTerpupyembix Gpynkmnuit. Teopema Jlebera o maxkopupyemoii cxopumoctu. Konrprpu-
mepel. Ces3b nuTerpasia Jlebera ¢ nurerpasom Pumana B nmpocrpancrtse RF . Kpurepnit
HHTEerpupyeMocTH 1m0 Pumany B RF.

15.4. Nzmepumpre ¢pyarmun. Onepamnun HAJ U3MEePUMbIMU (DyHKIUAMHA. Teopema
00 M3MEpUMOCTH TOYTH BCIOAY HempepbiBHOU (byaKiun. Ilorarue cpesku. Jlemma o
cpe3ke. Ilpuznak maTerpmpyemoctn Jlebera. CiemctBusi. Teopema 006 m3mMepuMoCTH
mpejiesia, MoCae0BaTeIbHOCTH n3MepuMbix (byuaknmit. Omnpeesierne u cBOCTBA WHTE-
rpaJjia HeoTpunaregbuoil u3mepumoit pyuknuu. Jlemma Pary. [lonsaTuss mepb u us-
MepuMoro MHoxKecTBa. COBOKYIHOCTH H3MEPHUMBIX MHOXKECTBA KaK 0-KoJbilo. M3mepn-
MOCTH MHOXKecTB Jlebera m3amepumoit pyHKIuu. XapakTepusanud U3MepuMoit (byHKINNR
qepe3 MHOXKecTBa Jlebera. Teopembl Eroposa u Jlysuna. CymecTBoBaHue HEM3MEPHMO-
'O MHOXKECTBA.

15.5. Teopembr @yburnu u Tornesn. Kournpumepsi. JleMMma o moBTOpHOI HOPME.
®opmysta Kapaibepu — Jlebera.

15.6. @opwmysia 3aMeHbI IEPEMEHHBIX B KPATHOM HHTErPaJie.

1. Csoiictro peryisipuoctu Mepsl Jlebera. Bopenesckne MHOXKECTBA UX CBSA3D C W3-
MepuMbiMu MHOXKecTBamu. [loBegenune mepnr Jlebera oTHOCHTEIHLHO U30METPUIECKUX
mogo0HBIX Tpeobpa3oBannii. Mckaxkenne mepol Jlebera npu TUHEHHBIX HEBBIPOXKIEHHBIX
peodpPa30BaAHUIX.

2. Jlemma o N-cBOiCTBe IIIaIKOTO OTOOpazKeHns. JIeMMa 0 JOKAJIBHOM MCKAYKCHAN
Mephbl IIPH IIAJKUX romeoMopdu3max. JleMma o 3aMeHe mepeMeHHO’ g CTYIeHIAThIX
dynknuit. Teopembl 0 3amene nepemennoit B uarerpaJe Jlebera.

3. Obbem mapa B R™. Murerpuposanue ocobernocreii Buga |z|™ B R™ B oKpect-
woctu 0 m oo.

15.7. [Ilousitme mHTErpaJia, 3aBHCSIEr0 OT mnapamMerpa. Teopembl 0 TpeaebHOM
repexojie 1o napaMeTpy, HeIPEPbIBHOCTH 110 napamMeTpy, JAuddepeHupyeMocTy 1o ma-
pamerpy (npaswuio JleiiGHuUIIA), HHTEIPUPYEMOCTH TI0 TTAPAMETDY

15.8. I'amma u 6eta ¢pyaknun Jiiaepa. ObaacTh onpeneaenns:, (pOPMyJIbI TOHUKE-
Hug, dpopmynsl Jitnepa — [aycca, dpopmyna gomosHeHUs, CBI3b MEXKy SMIepOBBIMH



dynknusamvu. NaTerpas
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16. PaAabl 1 IPOUBBE/IEHUS

16.1. Iloasitme 6eckonevHOr0 npousBegenns. OnpenaejaeHne, KPUTEPUU CXOIUMOCTH
6eckoneunoro npoussejienns. @opmyna Basumca.

17. HECOBCTBEHHBIE UHTEI'PAJIbI, 3ABUCHIIUE OT ITAPAMETPA

17.1. IlomsiTme paBHOMEPHOH HHTErpHpYyeMoCTH ceMmeicTBa ¢yHkImii. Kpurepnii
Komu — Bosbriano paBHOMEPHO# MHTEIPUPYEMOCTH, Ma>KOPAHTHBINA TPU3HAK, MPU3HA-
ku Jupuxiae u Abess.

17.2. O6mue TeopeMbl 0 MpeaebHOM Iepexoe M0 3HAKOM HHTerpaJia u o Helpe-
PBIBHOCTH (DYHKITHI, IPEJCTABHMBIX HHTEIDAJaMH, 3aBUCIIIAMHE OT mapaMmerpa. Teope-
MbI 0 U dEPEeHIIMPOBAHUA U UHTEI'PUPOBAHUN WHTErPAJIOB 110 ITapaMeTpy.
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17.4. Ilouarue o merone Jlamnaca Jjis HaXOXXKJEHHS aCHMIITOTHKH IPEICTABIACHU
HEKOTOpbIX uHTerpaJjoB. llpunmun sokammsamun. TeopemMa 00 acCHMITOTHYECKOM IIOBE-
neann. [Ipumepst. @opmyna Crupaunra.

18. HTErPAJI JIEBErA

18.1. Mepnr Xayciaopga. Onpenenenune BHerrHeit mepbl. [Ipumepst. Ompenesnenue
m3mepumoctu 1o Kapareogopu. Cssa3b ¢ namepumocthio 1o Jlebery. CnoiicTBa mamepn-
MBIX TOAMHOXKecTB. Kpurepuit Kapareomopu u3aMepuMocTu 60peieBCKUX MHOXKECTB B
MeTPHUIECKOM TpocTpaHcTBe. Teopema 00 MCUepHbIBAHUU DOPEIEBCKUX MHOXKeCTB. Me-
pbl Xaycaopda. CsoiictBa Mepbl Xaycmopda. Teopema o peryagapHOCTH Mepbl Xayc-
nopda. Pazmeprocts mo Xaycmopdy. Nzoanamerpuaeckoe HepaBeHCTBO. CBSA3b MEX Iy
Mmepamu Xaycaoda u Jlebera. Teopema Bune — Korrm.

18.2. Uurerpupopanue Ha k-MEpHBIX MMOBEPXHOCTsIX. JleMMa O JIOKQJILHOM HCKa-
JKEeHUH Mepbl (ompejenuTens ['paMa Kak 3JeMeHT IO HOBepXHOCTH). Jlemma 06
obpaze MHOXKecTBa BbIpoXKIeHHd. Popmysa miomaan. VHTerpupoBanue Ha k-MepHBIX
noBepxHOCTAX. CBepeHne mHTErpaJia mo Mmepe Xaycaopda K naTerpasy mo mepe Jledera.
Nurerpas Jlebera B nmonspuoii cucreme kKoopauuat. [Laomais moBepxXHOCTH BpaIeHUS.
Hmmna kpuBoit, miomaas rpaduka dyaknunu. Mepa na muoroobpasuu. [Lmomanp mo-
BepXHOCTH BparieHusa. PopMmysia KOILIOIIAIH.

18.3. Teopema 06 annpokcumaruu eguauiibl. Cpemgaune mo CrekiaoBy u CoboseBy.
[magkocTh cpeaunx (byHKINNE ¢ TIATKAM SIPOM.

18.4. A-obpasmsie nociegoBarespaocT. [longaTue cBepTKE 1 ee cpoiicTBa. Ompee-
smenne A-obpa3Hoii mocyemoBaresbaocT. IIpumepsr. Jlemma o paBHOMepHOM TpHO/IH-
)xeann. Annpokcmmarimonnasi Teopema Beiteprmirpacca. PaBHomMepHOe mpub/IMKeHue
HEMPEPBIBHOMW (DYHKIMY TPUTOHOMETPUIECKUMHU MHOTOUIEHAMH.

19. TEOPEMA APIEJA

20. IHTErPUPOBAHUE BHEIIHUX ANOOEPEHIIMAJIBHBIX ®OPM

20.1. Bremraue gucgpeperimaababie (hopMbl 1epBoii crernenn. [longaTue naTErpasa
¢dopMBI epBOit cTemeHn BJIOIL TIAAKOTO myTu. llpmmepnbl. YcaoBue HE3aBUCHMOCTH
WHTEerpaJjia OT BbIOOpa My TH, COeUHLONEro jganubie Touku. [Ipumepsi. Koopannarnoe
npeacrasienne. Oneparus mepeHoca, ee cpoiictBa. WaTerpmposanme (opm mepBoit
crenenu. CsoiicrBa naTerpana. @opmyna Heiorona — Jleiitoauna. @opmyna I'puna.

20.2. Ilousitme Brenrues auchgepeniuaibaoii popmbr crenenu v > (0 HA OTKPHITOM
MHOXKecTBe 1mpocTpancTBa R™. IlpuMmeps! 1 uX pa3indHble HHTepIpeTamnuu, (popma [ayc-
ca. Omnepanun Hajg auddepennuaababiMu (popmamu. KoopamHaTHOe TpecTaBeHne
BHermHuX popMm. Buermnee npoussejienne audhepeHnuasbHbIX (pOPM U €ro CBOWCTBA.

20.3. Ilousarue auccpepennunana BremrHei ¢opmbl. Buemnuwnit nuddepennuan u
ero croiictBa. [lepsas Teopema Ilyankape.

20.4. I'mapkwme oTobpa>keHust OTKPBITHIX MHOXKECTB npocTpancTBa R u umgynupo-
BaHHBIE MU Mpeobpa3oBanus BHenrHHX ¢Gopm. CBoiicTBA ONIEepaIuu mepeHoca.

20.5. Ilousitme opuenrtammu k-meproro maoroobpasust B R™. NuaynupoBannas
opuenTtanus Kpas. Kpurepuit opuentupyemoctu audHepeHupyeMoro MHOroo0pa3usi.
[Ipumepsl.



20.6. Suaemenrtapuast ¢popmyna Hproronma — Jleiibanuna — I'pura — laycca —
Octporpajgckoro — CTokca.

20.7. HnarerpupoBanne k-popm 1o k-mepuabiv rermsiv.  Ortpejiesienne k-MePHOTO
Kycka MHOTooOpasus. CBoiicTBa. k-MepHad 1enb. ['paHuna Kyba Kak k-MepHas Ielb.
I'panuna menu. MaTerpupoBanue mo k-mepHoit nenu. @opmyna Crokca — [lyankape.

20.8. IlousTHe mHTErpaJja BHEIIHEH (hOPMBI IO OPHEHTHPOBAHHOMY JuchchepeHIin-
pyeMoMy MHOroobpasuro. Jlemma o paszbmenun eaumauibl. OmpegeseHne WHTerpaJa.
Koppektaocts onpenenenusi. [Ipusnak narerpupyemoctu. CpoiicTBa mHTErpaJIa.

20.9. Ob6obmenHast nHTEerpaJabHas Teopema CTOKcaA.

20.10. Bekropubie moJs u aucgeperanuaababie popmbl. OCHOBHBIE TOHATHSA BEK-
TOPHOTO AHAJIHU3A.

20.11. Toumbie u 3amkHYTBIe popMmbl. [lonarue 3Be3aHOM obnactu. Jlemma Ilyan-
kape. I[Ipumenennga. Murterpan or ¢dpopmel 'aycca. Teopema Bpayspa o HemoaBu:KHOIM
TOYKE.

21. Psanabl OYPHE.

21.1. Omnpenenenne psaa Pyppe. OnpeneneHne OpTOrOHAIBHBIX cucTeM. IIpume-
pbl. Koadpdumuentsr Pypbe 0OTHOCHTETIHHO OPTOTOHAJIBHON CHCTEMBI B IPOCTPAHCTBE CO
cKaJIIpHBIM Tpou3BenenneM. HepasenctBo beccens. Ilommbie cucTteMbl u ycioBue mos-
HOTBHI OPTOTOHAJBHON cucTeMbl. [loJHOTa TPUTOHOMETPUYECKON cucTeMbl B Lo[—m, m].
Teopema o cxomumocTn B cpeanem. Pasenctrso [lapcesasis.

21.2. Iloroueunasi cxomumoctsb psina Pypee. Jlemma Pumana — Jlebera. apo
Hupuxne, ero csoiicra. [Ipunmun jmokaymsanuu. Yciosue uau. [Ipumepnt. locra-
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TOYHOE YCJIOBHE CXOMUMOCTH psaja B Touke. IIpnvepni. @opmyna 27 = [] (1 nQ).

Jlemma o muddepennupoBannn paga Oypoe. N3onepumerpuaeckoe CBOP’IC’;‘LBS mapa.

21.3. IIpeobpazoBanme @Pyppe. Oupenenenue npeobpaszopanusa Pypbe u nHTErpa-
na @ypoe. CpoiicTBa mpeodbpaszoBanus Pypwe. IIpeodpaszoBanme Pypbe u CBEPTKA.
Dopwmysra ymuoxkenus. [Ipumepsr. Cymmuposanue mo [ayccy marerpana Oypre. Unb-
eKTUBHOCTH TpeobpazoBanns Pypue. Jlocrarodnbie ycjoBus MpeacTaBUMOCTU (DYHKIIUN
ee uarerpajom Oypre. [1agkocTh PyHKINNA 1 CKOPOCTH YOBIBaHUS ee Mpeodbpa3oBaHms
®ypbe. IIpocrpancTBo GhICTpOyOBIBatOMmuX dyHKnuit (cBoiicra). Popmysa obparre-
uug. Teopema Ilnanmepens. IIpeodpazoBanne @ypoe u pemenune auddepeHmuaTbHBIX
ypasnenuii. Ilosnora npocrpancrsa L.
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