Bonpochl K KOJIOKBHYMY IO Kypcy “MeToasl MaTeMaTH4eCKoil GU3UKN”
(mepBblii NOTOK)
B Gunere 5 BonpocoB, 1Mo 0JHOMY U3 KaXI0ro pa3zaena. Paznensr oTaeneHs! 4epToil.

Chopmynupyiite JIEMMY 0 MOBEICHUU peLIeHni YpaBHEHUSA
(k(x)u'(x))'=g(x)u=0,x€(a,b), e k(x)=(x-a)p(x),p(a)#0, s

0co0bIx Toukax. Kak oHa noka3piBaercs?

Hanummure ypaBHenue beccens, ero ¢dyHIaMeHTanbHbIE CHCTEMbI pelieHuid. JlaiTte
onpejeneHue (QYHKIMH, BXOISAMIMX B 3T CHCTEMbl PEIICHUN, NMPUBEAUTE TIpaduKu
¢dbyukuii beccens u Heiimana.

Maiite onpenenenne QyHkuuu beccens ¢ momouipio 0000IIEHHOTO CTENEHHOTO psija.
Hanumure Gopmynsl s ¢pynkuuit beccens nopsiakos 2 u —%. Bceerna nu GyHKuu
beccens nomyuenoro nopsaka MOKHO BbIpa3UTh Yepe3 dJIeMEHTapHble pyHKIUNU?

Haiite ompenenenue ¢yHkuui Xankens u Heiimana. Hammmurte uHTErpanbHOe
npezcrasienne st GyHknun beccenst 1 pyHkumit XaHKens MEpBOro U BTOPOTO POJa.
Kak cBs3ansl Mexay coboit 3t ¢yHkuuu? IIpusenute rpadux ¢ynkuuun Heiimana
HYJIeBOTO TOpsika. MoryT v GyHKIH XaHKENI UMETh BEIIECTBEHHBIE HYJIN?

Hanmmure acumnroTrnueckue GopMyIibl MpH OOJBINNX W MAJIBIX 3HAYEHHUSX apryMeHTa
st ¢pynkuuit beccensi, Helimana u Xankens. [lokaxkwurte, uTo Bce HynmH (yHKIUU
beccens, kpome, ObITH MOXKET, X = 0, IPOCTHIE.

Jaiite ompeneneHne COOCTBEHHBIX (YHKUMH kpyra. Hamummre XapakrepucTUueckoe
ypaBHEHUE JUIsl ONpeeNieHUus COOCTBEHHBIX 3HAUYEHUH B Cllydae TPaHUYHBIX YCIOBUHN
TpeTbero poja. Hanumure BeIpakeHHE U1 KBajpaTa HOPMBI.

Hanwmure ypaBHeHWE aisl IMWIMHAPHUYECKUX (QYHKIMH YHCTO MHHUMOTO apTryMEHTa.
[IpuBenuTe GyHAAMEHTANBHYIO CHCTEMY pEIICHWH 93Toro ypaBHeHus. Jlaiite
onpenenenue ¢pynkuun Mudenpaa 1 MakaoHnanbaa, NIpuBeInTe UX TpaduKu. YKaKuTe
NOBEJCHUE ATUX (PYHKIUI TpH OOIBIINX U MAJIBIX 3HAYCHUAX apIyMEHTa.

Kakne u3 munmuHapuyeckux QyHKIMI 00pa3yroT mapsl TMHEHHO-HE3aBUCHUMBIX PEIICHUI
ypaBHeHus1 beccens? Hanummre BbIpakeHus i omnpenenurens BpoHckoro s
¢yHkuuii beccenss MONOXUTEIBHOTO W OTPHULATEIBHOTO MOPSAIAKOB, i (YHKIMNA
beccens u Heiimana, ns ¢dynkumii beccens u Xankensi.

10.

11.

12.

[aiite onpenesieHNe KIACCUYECKUX OPTOrOHAIBHBIX MOJMHOMOB. Hanuimure ypaBHeHuUE,
KOTOPOMY  YAOBIETBOPSAOT 3TH ¢GyHKIuU. CopmynupyiTe TeopemMy O HYIAX
KJIACCHYECKUX OPTOTOHAJIBHBIX MOJMHOMOB. O0pa3yroT nu npousBoaasie KOII cucremy
KOII, ecnu na, To ¢ kakuM Becom? OTKy1a 3TO cleayeT?

[ToctaBpTe 3amauy Ha COOCTBEHHBbIE 3HAYEHMS IS KIACCHUECKUX OPTOrOHAIbHBIX
MOJIMHOMOB Ha OTpE3Ke C YCIOBHSAMH B OCOOBIX Toukax. Hamwmmmumre dopmymy st
COOCTBEHHBIX 3HaUYCHMM TOH 3a1aun. Kak momyuator 3ty popmyny?

Hanumure o61myro ¢popmyiy It KIACCHYECKUX OPTOTOHAIBHBIX MOJMHOMOB ((popmyiry
Ponpura). IlpuBenute dopmyny Poapura mis mommaoMoB Jlexanapa. C ee moMoIIbo
IIOCTpOMTE NOJIMHOMBI JIeskanapa Po u Pi.

Hatite ompenenenne noauHoMoB Jlexxanapa. IloctaBeTe 3amady Ha COOCTBEHHBIC
3HaueHUs UIsi ToluHOMOB Jlexannapa. Hamummmre BbIpaskeHHE [UIsl COOCTBEHHBIX
3HAYEHUU ATOM 3a/1a4M U BhIpXKEHUE KBaJIpaTa HOPMBI JJIsl HOJMHOMOB JIexxaHapa.
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Jaiite ompenenenue mnoauHoMoB Jlareppa u monuHOMOB Jpmuta. Chopmynupyite
3aJ1auu, pelIeHUsIMU KOTOpoi oHU sBisitoTcs. [IpuBenure popmyny Poapura. Hammmumre
BBIPKEHHUS JIs KBAJpaTa HOPMBI.

Haiite ompeneneHue NPOM3BOIANICH (YHKIMM  KIACCHYECKUX  OPTOTOHAIBHBIX
nonuHOMOB. Hamummre pans Hee o0myio Qopmymy. Hanumure BbIpaxkeHue
MpOU3BOAAIICH QyHKIIMK TOJTMHOMOB Jlexxanapa, Jlareppa u Dpmura.
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Hatite ompenenenue mnpucoenuHeHHbX ¢GyHKumii Jlexanapa. IlocraBpTe 3amady Ha
cOOCTBEHHBIC 3HauYeHUS Ui mnpucoequHeHHbIX (ynkuuid Jlexxanapa. Hanwummre
COOCTBEHHBIC 3HAYCHHS IS MPUCOCTUHEHHBIX (QyHKIMN JIexanapa u BEIpaKEHUE IS
KBaJpaTa HOPMBI.

Haiitre ompenenenune chepuueckux QyHknmid. [loctaBpTe 3amady Ha COOCTBCHHBIE
3HaueHus A7 3TuX QyHKuuid. Hanummure yciaoBre opTOrOHAIBHOCTH Ui C(hepruuecKux
¢bynkumii. IlpuBenute BwIpakeHue kBaapara HopMbl. Cdhopmynupyiite TeopeMy
CreksioBa 0 pas3lioXUMOCTH B psia mo cepudeckuMm ¢(yHkuusaM. [laiite ompenencHue
HIAPOBBIX (PYHKIIHI.

Jaiite ompeneneHue coOCTBeHHBIX (GYHKIMI mrapa. Hamumure xapakTepuUCTHUECKOE
ypaBHEHUE IJIsi OTNpPEACIICHUs] COOCTBEHHBIX 3HAUCHUN B CiIyyae TPaHUYHBIX YCIOBHMA
TpeThero poja. Hanumure BblpaskeHHe sl KBaipaTa HOPMBI.
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JlaiiTe onpenenenne NoJHOro HOPMUPOBAHHOIO ITpocTpaHcTBa. IIpuBennTe npuMepsl.
ChopmynupyiiTe TeOpeMy O MOMOJHEHHH HOPMUPOBAHHOTO MIPOCTPAHCTBRA.

JaiiTe onpenenenre TMHEHHOTO MHOXKeCTBa (JrHeana). [laiite onpenenenre MHOKECTBA,
IUIOTHOT'O B HOPMUPOBAHHOM NPOCTpaHCcTBE. [IpuBenure npumepsl.

JaiiTe onpeneneHre NOJTHOW OPTOTOHAIBHOM cUCTEMbI (PYHKIIUN B TPOCTPAHCTBE
Jlebera. [IpuBeauTe npuMepbl MOTHBIX CUCTEM.

JaiiTe onpeneneHre 3aMKHYTOM OpTOTOHAIBHOM crcTeMbI B mpocTpaHcTBe Jlebera.
[IpuBenuTe npumepsl.

Kax crpowrtcst mpoctpasctso Jlebera L, (D)?

Kax crpoutes npoctpanctso CoGonesa W, (D)?




