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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MO1YJISA)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI
C(bOpMI/IpOBaTB Y CTYACHTOB IMIPCACTABICHUA O COBPEMCHHBIX IIOAXOJAaX K IIOHATHIO
byHkuuu U ero o0oOmeHuto. Iloka3aTh HEOOXOTUMOCTH PACHIMPECHHS TOHATHS PEIICHHS

TudepeHIaIbHON 3a1a4H.

1.2 3agaun AMCHUIIIMHEI

Iloka3zaTh €CTECTBEHHOCTb IOHSTHS O606H.[€HHOFO pPEIICHUA I[I/I(b(i)epeHHI/IaJ'IBHHX 3aja4,
MOACIINPYIOUIUX q)HBPI‘leCKI/IC IpouecCbl C HEIMIAAKMMH OaHHBIMH, KOI'Ja KJIaCCHUYCCKOC

PEIICHUEC MOXKET HE CYIICCTBOBATD.

1.3 MecTo aucuuiuinHbl (MOAYJisl) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Huctunmuaa  «OO000mEeHHbIE  (PYHKITUN

OTHOCUTCA K oOs3arensbHoii yactu biooka 1

"IucuummuHbl (MOTyNK)" yaeOHOTO IJIaHa, SIBJISIOIIETocs CTPYKTypHBIM 3remeHToM OOIT BO
no crneuuaibHocTH «DyHIAaMeHTalbHass MaTeMaTuka U MexaHukay. CTyAeHTbl JOJDKHBI OBITh
TOTOBBI HCIIOJB30BaTh IOJYyYEHHBIE B 3TOM O0OJACTH 3HAHMS, KaK MPH H3YYCHHH CMEXKHBIX
JTUCIUIUINH, TaK U B MPOPECCHOHATBHON AeATeIbHOCTH. [ MOMHOIEHHOTO0 MOHUMAaHUS Kypca
HEOOXOJMMBI 3HAHUS, YMEHUS M HABBIKM, 3aJ0KEHHBIE B KypCcax MaTeMaTHUYeCKOro aHajau3a,
JUHEHHON anreOpbl, GYHKIIMOHATBHOIO aHanu3a, AuddepeHanbHbIX YpaBHEHHH, ypaBHEHUN

B YaCTHBIX IIPOMU3BOJHBIX.

1.4 IlepedyeHb MJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMH Pe3yJbTaTAMHM 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMBbI

W3ydyenue naHHOW y4eOHOI AMCHUMIIMHBI HampaBlieHO Ha (OpMUPOBAHHE Yy OOYYaIOIIUXCS
npodeccuonanbubix kKommnerenuuii OIIK-1, ITK-1.

Ne | Uupekc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
IL.I | KOMIIET | KOMIETEHUUH (Wi eé 00yyaromuecs 10JKHbI
: SHIINN 9JacTH) 3HATh yMeTh BJa/1€Th
1. OIIK-1 | CmocobeH  HaXOIuTh, | OIPEAeTeHUs HaXOJIUTh TEXHUKOMN
bopmMynupoBaTh IPOCTPAHCTB 0000111eHHBIE JI0Ka3aTelbCTBA
pemaTh aKkTyalbHble H | OCHOBHBIX MIPOM3BOJIHBIE, CBOWCTB
3HaYMMble  MpoOsieMbl | (PYHKIMN U | npeoOpa3oBaHusl | 000OIIEHHBIX
byHIaMeHTalIbHOI 000011IEHHBIX dDypre u | GyHKIUH u
MaTEMAaTUKH byHKUIMI Jlamutaca OT | 0000IIEeHHBIX
MEXaHUKH 000011IEHHBIX pereHuni
byHKLIMI muddepeHnman
BHBIX 3a/1a4
2. |IIK-1 Criocoben ONpeAeIeHus paspabarbiBaTh | METOAAMHU
dbopmynupoBaTh KJIACCHYECKUX W | YACIICHHBIC WCCIICTOBAHHS
pemiath akTyaibHble U | 000OIIEHHBIX METObI U | KOPPEKTHOCTH
3HA4YUMBbIE penieHui, ITOPUTMBI, g depeHnran
byHaaMeHTaIbHON BapHUallMOHHBIE | PEANM30BBIBATh | bHBIX 33jau, KaK
NPUKJIIATHOM 17§ OTH aJTOPUTMHI | B
MaTeMaTHKH IPOEKIMOHHBIE | Ha A3bIKE | KJIACCUYECKOi,
METO/IBI pOTPaMMHUPOBA | TaK " B
peLeHus HUS  BBICOKOTO | 0000IIEeHHON
KIJIACCUYECKUX YPOBHS MOCTAaHOBKAX
3aja4
MaTeMaTHYECKO
i Qpu3uKy.
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2. CTpyKTYypa M coepkaHue TUCHUILTHHbI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT

OO0mass Tpymo€MKOCTh IUCHUIUIMHBI cocTaBisier 3 3ad. ea. (108 wacoB), wux
pacripeielieHie 1Mo BuaaM padoT MPeCTaBICHO B TAOJIUIIE

(O cmyoenmos ODPO)
By yueOnol paboThl Bcero CemecTtphbl
4acoB (gacer)
8

KonTakTHas pabora, B TOM 4YHcJI€:
AyAUTOpPHBIE 3aHATHS (BCEro): 48 48
3aHsATUS JEKIIMOHHOTO TUTIA 24 24
JlaGopaTopHble 3aHATHS 24 24
3aHATHUSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
PAKTUYCCKHUE 3aHSATHS) i )
HNHas koHTaKTHas padora: 6,2 6,2
KoHnTtposb camocTositenbHOM padoThl (KCP) 6 6
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHcJIe: 53,8 53,8
KypcoBas pabora - -
[TpopaboTka yuyebHOro (TeOpeTHYecKoro) MaTepuana 32 32
BrimomHeHne WHAWBHTyabHBIX 3aaHUH (TIOITOTOBKA 16 16
COOOIICHUH, TPEe3EHTAIUI )
Pedepar - -
ITonroTroBKa K TeKyleMy KOHTPOJIIO 5,8 5,8
KoHTpoJs:
[TonroroBka K SK3aMeHY
OO6mas Tpya10eMKOCTh yac. 108 108

B TOM THCIE KOHTAKTHAA | o/ 5 | 545

padora

2.2 CTpyKTYpa AUCHUILINHBI
Pacnpenenenne BumoB yaeOHON pabOTHI M HX TPYJOEMKOCTH TIO pa3JieaM JAUCIUTLTHHBL.
Paznesnbl (TeMbl) AMCHUIUIMHBL, H3y4aeMble B ceMmecTpe (ounas gpopma)

KomngectBo yacos
Breaynut
A
Ne HaumenoBanue pasjiesioB (Tem) B yﬂ;/g;)%Haﬂ OpHas
cero P pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
[TpocTpaHCcTBO OCHOBHBIX (YHKIIMM ¢ KOMIAKTHBIMH 3 9 9 4
1. |socuremsmu.
[TpoctpancTBO 06001IEHHBIX (YHKIINH, ITIOTHOCTH B 14 4 4 5
2. |HeM OCHOBHBIX GyHKIUH.
3 O0600111eHHbIE POU3BOIHBIE, UX OCHOBHBIC CBOWMCTBA. | 8 2 2 4




Wnterpan JleGera, cBOWCTBA HHTETPHUPYEMBIX
4 ¢ynkuuit. Perynspasie 1 cuHrynspasie o6oouiennsie | 16 4 4 8
GyHKIIHH.
IIpoctpancTBO 0000IICHHBIX (HYHKIIMA MEIJIEHHOTO
5. |pocra. [IpeobpasoBanue Oypbe HHTEIPUPYEMBIX H 16 4 4 8
0000IIEHHBIX (PYHKITHIA.
Knaccuueckue 1 06001IeHHBIE pEIICHHS KPAeBBIX 12 5 5 8
6. |3amau s SIUIMITHYCCKOTO ypaBHEHHSL.
BapuarnuonHas 3a1a4a 11t KBaApaTHYHOTO
7 |QyHKIHMOHANA B THILOEPTOBOM MPOCTPAHCTBE, MeTOA | 12 2 2 8
Purna.
Bapuannonsslie 1 IPOSKIIMOHHBIE METO/IbI PELICHUS
8 OTIePAaTOPHBIX YpaBHEHHH U AU HepeHInaTbHBIX 158 | 4 4 7,8
3ajau.
UTOI'O no pazoenam oucyuniurvi 101,8| 24 24 538
KoHnTtposb camocTositenbHOM padoThl (KCP)
ITpomexyrounas arrectauus (MKP) 0,2
[ToaroToBka K TEKyIieMy KOHTPOJIFO 5,8
OO61mas TpyA0eMKOCTh O JUCITUILINHE 108

[Tpumeuanue: JI — nexnuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTTHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

®opmMma
HaunmenoBanue
No Coneprxanue pasjena (TeMbl) TEKYIIEro
paszzena (Tembl)
KOHTPOJISI
1 2 3 4
1. IIpoctpancTtBa  ¢yHkuMiA, uHTErpupyemsix mol|JIP:
Jle6ery. CpoiictBa unTerpania Jlebera: qocrarounsie| Texymuii
yCIIOBUS HUHTETPUPYEMOCTH, TEOPEMBI O|KOHTPOJIb

MpeleIbHOM  TEepexojie, 3aMeHa IEepPEMEHHBIX,|yCBOCHUS
teopema @DyOuHu, abCONOTHAS HENPEPBIBHOCTh|TEOPETHUECKOTO
uHTerpana Jlebera, HempepbIBHOCTH B CpEJHEM|MaTepHana

UHTErpUpyembIX (GyHKIMHA, uuTerpan JleGera mo|mpoBoauTCs MO

Unrerpan Jlebera, IIaJJKON THIIEPIIOBEPXHOCTH. oT4eTam

CBOMCTBA -
HHTCIPUPYEMBIX YcpenneHue UHTETPUPYEMBIX  (YHKIHH:  SIpO|CTYIACHTOB O UX
by YCPEOHEHUS, Olepauus YCPEAHEHUs, TJaIKOCTh|PEIIEHUAX

YCPEOHEHHBIX (byHKINH, CXOAUMOCTh K|3a/1a4, IPUMEPHI
ycpeaHsieMbIM QYHKIUSAM B HHTErPaIbHBIX HOPMaX. KOTOPBIX
[InotHOCTH ~ OeckoHeyHO U EepeHIMPYEMBIX |IPHUBEIECHBI
(bUHUTHBIX byHKIMI B MIPOCTPAHCTBAX [HUXKE.
UHTETPUPYEMBIX (DYHKITHIA.

MmuoromepHass  ¢opMyna HHTETPUPOBAaHUS IO
qacTsiM, €€ HKBUBAIEHTHOCTh (opmyne I'aycca-
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OcTporpaackoro.

O0001IeHHbBIE
MIPOU3BOJIHBIC,

MPOCTPAHCTBA
C.JI.CobOoieBa.

MHuoromepHas  QopMmysia HMHTETPUPOBAHUSA  TI0
qacTsM, €€ HKBUBAIEHTHOCTh (opmyne I'aycca-
Octporpaackoro. OmnpeneneHue ©  NpoCTeilme
CBOMCTBa 0000I1IEHHBIX IIPOU3BOJIHBIX:
EnMHCTBEHHOCTh, HE3aBUCHUMOCTh OT  IOPSIKA
nuddepeHurpoBaHus, I10CJIEI0BATEIbHOE
middepennmpoBanue. Ilpumeps  0000IIEHHBIX
npou3BoHBIX B npoctpancTBax C.JI. Cobomnena.
OO0oOmuieHHbIE  TMPOM3BOAHBIE W yCPEIHEHHS
GyHKIMH:  [EpecTaHOBOYHOCTh  ONEpaluil |
CXO/IUMOCTh B MHTETPAJIBHBIX HOpMax
IIPOU3BO/IHBIX OT YCpPEIHEHHH K O0O0O0OIIEHHBIM
MIPOU3BOIHBIM yCPETHAEMON (PYHKIINH.

CBs3b 000011IeHHBIX IIPOU3BOJIHBIX c
KOHEYHOPA3HOCTHBIMU OTHOLICHHUSMH: CXOJUMOCTh
pPa3sHOCTHBIX ~ OTHOWIEHMH K  00OOIIEHHBIM
MIPOU3BOIHBIM, JIOCTaTOYHOE yCJIOBHE
CYILIECTBOBAHHS nepBOi 000011IeHHOI
IIPOU3BOHOM.
CoboneBckue
MIPOU3BEICHNEM
CXO/IUMOCTh
WHBapUAHTHOCTD
[IePEMEHHBIX.
Teopembr 0 mpomomkeHuu. I[IMOTHOCTH THAIKHUX
¢bynkuit B mpoctpanctBax C.JI. Cobonesa.

Cnen QyHKUIMM Ha TIaJAKOW THUIEPIOBEPXHOCTH.
CaoiicTBa cnenoB: ¢GopMyina HHTETPUPOBAHUS 10
gactaM Js  ¢GyHkuud w3 npocrpancts  CJL
Cobonesa. HenpepsiBHOCTB CJIEIOB npu
napajyieIbHOM MepeHoce TTOBEPXHOCTH. TeopeMbl o
KOMIIAKTHOCTH  BIOkeHMH  mpocTtpaHcts  C.JL
CoboneBa B NIPOCTPAHCTBA  HHTEIPUPYEMBIX
GbyHKIHUH.

OKBHMBaJICHTHbIE HOpMBI B mpocTtpaHctBax C.JI.
Cob6oneBa. HenpepblBHOCTH U HeNpepbIBHAs
i depeHIMpyeMocTh (YHKIMHA W3 MPOCTPAHCTB
CJI.  CoboneBa. Teopembl  BIIOXKEHUS B
MPOCTPAHCTBA TIAJKUX QYHKIHUI.

IIPOCTPAHCTBA  CO
M WX CBOWCTBAa: IIOJHOTA,
yCpEAHEHUI B oJ00JIaCcTH,
IIPM  HEBBIPOKIEHHOM 3aMeHe

CKaJIPpHBIM

JIP:

Texymmit
KOHTPOJIb
YCBOEHUS
TEOPETHUYECKOTO
Marepuaia
MIPOBOJIUTCS 10
OTYEeTaM
CTYJICHTOB O HX
pereHusx
3a/1a4, IpUMepbI
KOTOPBIX
MIPUBE]ICHBI
HIDKE.

Kiaccnueckne
0000IIIEHHBIE
pewenust
3a1a4
SITANTHYECKOTO
ypaBHEHUSI.

KpPaeBbIX

JUTSL

MaremaTnueckasi MoJellb PaBHOBECHS MeMOpaHBbI.
Krnaccuueckne n 00001I€HHBIE pElIEHUsT KPaeBBIX
3amad s DJUIMIITUYECKOTO YPaBHEHUS BTOPOTo
nopsanka. KoppekTHocTh 3THX 3a/1a4 B 0000IEHHON
MIOCTAaHOBKE B  Cllyya€  CaMOCOIPSKEHHOTO
nuddepeHIaIbHOTO oneparopa.

Cryaenueckuit
TOKJIaT O
MOJIENN
paBHOBECHS
MeMOpaHsbI ¢
MaKCHUMaJIbHO
aKTHBHBIM
y4acTHEM BCeX
YJICHOB TPYIIIBI
B 00CYXJIEHUU
MO/IEJIH.

BapI/IaLII/IOHHaH 3aJada

Bapuanuonnas  3amaya I8 KBaApPaTUYHOTO

JIP:
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A KBaApaTHYHOro|(pyHKIIMOHANa B THUJILOEPTOBOM MpocTpaHCcTBe. | TeKkymuid
ysKkImOHANA BMeron Puruna noctpoeHus MHHUMHU3UPYIOLICH|KOHTPOJIb
THITLOEPTOBOM MOCJIeI0BATEILHOCTH. YCBOEHUS
HPOCTPAHCTBE, METO] TEOPETHYECKOTO
Purna. marepuaina
IIPOBOJUTCH 110
oTyeTaM
CTYJIEHTOB O UX
peneHusx
3a/1a4, IpUMeEpbI
KOTOPBIX
IIPUBE/ICHBI
HIXKE.
5. BapuanuoHHoe  10Ka3aTenbCTBO — pa3pemtuMocTsb|JIP:
KpaeBbIX 3a7ay B 000OIIeHHOW mocTaHoBKe ais|Texyiuit
CaMOCOIIPSKEHHOI O AJUIMIITHYECKOTO OIlepaTopa.  |[KOHTPOJIb
BapuaunoHHbIE METOA MOCTPOEHUSI Pa3HOCTHBIX|YCBOEHUS
CXeM I JJUIMINTHYECKMX  KpPaeBbIX  3aJad. TEOPETHYECKOIO
[Ipumepsr MpeAesIbHO IJIOTHBIX|MaTepuasa
IIOCJIEI0BATEIbHOCTEN KOHEYHOMEPHBIX |[IPOBOAUTCS 110
noanpoctpancts B npoctpancTBax C.JI. Cobosnesa.|oTueTam
BapuaLuoHHble ylIloHATHE O METONE KOHEYHBIX 2JICMEHTOB. CTYJIEHTOB O UX
HPOCKIIMOHHBIE Meroa Putna niis onepartopHoro ypaBHeHuUs B pElIeHUsIX
METO/IbI pelenys THIBOEPTOBOM IIPOCTPAHCTBE. DHEPIETHYECKOE 3a/1a4, IpUMepbI
OIEePATOPHBIX MIPOCTPAHCTBO CAMOCOIPSKEHHOTO MOJIO0KUTEIBHO |KOTOPBIX
YPpaBHCHUH H|0MpeIesIEHHOT0 OTNiepaTopa. JHEPreTUUECKHe IIPUBEIEHBI
anbbepeHIMANEHEIX  )pocTpaHCTBA EPBOIl H TPEThel KPaeBbIX 3a/au HUXKE.
sanad. JUTS CAMOCOTIPSDKEHHOTO SJUTHIITHYECKOTO Jloka bl
omnepatopa. [ 1aBHbIE U €CTECTBEHHBIE TPAHUYHBIE  |CTYAEHTOB O
YCIIOBHUSL. MO (PUKAIUAX
Meroa I'an€pkuna peleHns onepaTopHbIX MeTo/a
ypaBHEHHU U KpaeBbIX 3a7a4 B 0000IIEHHON lanépkuna
IIOCTaHOBKE. IIPUMEHUTEIBHO
K pa3HbIM
KpaeBbIM
3a/1a4aM.
2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA He NPEAYyCMOTPEHbI
2.3.3 JlaGopaTopHbIe 3aHATHS
Ne HaumenoBaHue 1a60paTopHBIX paboT Popwma Teky1uero
KOHTPOJIS
1 3 4
1. [MHoxecTBa Mepbl Hylb. PemeHwe 3agau 1o cBoiicTBaM uHTerpana|Omuyem no
Jlebera. 1ab6opamopHou
Ycpeanenue uHTerpupyeMslx GyHkuuit. [Ipumeps! ycpeaHeHui. [pabome:

MHuoromepHas ¢popMyiia UHTETPUPOBAHUS 10 YacTaM, popmyiibl [ 'puHa.

pEIICHUC 3a1a49 Y
JOCKH COBMCCTHO

C

npenoaaBaTeyicMm,

a TaKXK€ OTYCTHI




CTYICHTOB IO
pelIeHuIo 3a/1a4,
MPEIJIOKEHHBIX B

[Tnotocts rnagkux ¢ysknouii B mpoctpancrBax C.JI.  CoGornesa.
KycouHo-nuHeliHbIe — anmpokcuManuu  GYHKIAA  OJHOTO W JIBYX
HE3aBHCHMBIX apTyMEHTOB.

Crnen GyHKIIMM HA TJIaJIKOW rUnieprnoBepXHOCTH. CBOMCTBA CIIEIOB.
Hopmet B mpoctpanctBax  CJL.  CoOoneBa,  MOpPOXICHHBIC
AUIMNTHYSCKUMU TH(PepeHITUATBHBIME OllIepaTOPaMHU.

KauecTBe
CaMOCTOSITEITLHOU
paboTHL.

[Tpumepbl  BbIUUCIEHHS ~ OOOOINEHHBIX  MPOM3BOJAHBIX  QYHKIWI|Omuem no

HECKOJIbKUX MTePEMECHHBIX. niabopamopHotl

[IpoctpanctBa C.JI. CobGonena. \pabome:

peICHUC 3a1a4 y
JOCKH COBMECTHO
C
mpenoaaBaTciicM,
a TaK)KC€ OTYCTHI
CTYACHTOB I10
pCIICHUIO 3a/1a4,
MNpCAJIOKCHHBIX B

Ka4yecTBe
CaMOCTOSTEIILHON
paboTHI.

Knaccnyeckue wu  00OOIICHHBIC pEHICHHS KpaeBbIX 3amad  Juist|Omuem no

AIUTUNTHYECKOTO YPABHEHUS BTOPOT'O MOPS/IKA. nlabopamopHol

HecranuonapHsie KpaeBbie 3a/1aud U X 000OIICHHBIC PEIICHHUS. ipabome:

pemICHUC 3a1a4 y
JOCKH COBMCCTHO
C
nperoaaBaTcICM,
a TaKXK€ OTYCTHI
CTYACHTOB 110
PEIICHUIO 3a1a4,
MNpEAJIOKCHHBIX B

KadecTBe
CaMOCTOSITEILHOM
paboTHI.

OmneparopHoe ypaBHEHHE B THIILOEPTOBOM mpocTpaHcTBe. CBeeHue ero k|Omuem no

BapHallMOHHOM 3ajaJe. DHepreTU4ecKre MIPOCTPAHCTBA|1AOOPAMOPHOT

CaMOCOIIPSKEHHBIX JUTMIITUYECKUX ONEPATOPOB. \pabome:

peleHue 3a1ay y
JOCKH COBMECTHO
c
MIPEIOIaBaTENEM,
a TaKk)Ke OTYETHI
CTYJECHTOB I10
pELIEeHHIO 3a/1a4,
MPEJI0KEHHBIX B
KadecTBe
CaMOCTOSITEILHOM
paboTHI.

Meron Putna mis caMOCOIPSIKEHHOTO DJUIMITUYECKOTO YPaBHEHUS C
IrpaHUYHBIMU ycioBuaAMH [npuxite n Helimana.

Meton koHeuHbIX aneMeHTOB. CrpykTypa wMmarpuusl ['pamma nms
JBYMEpHOTO orepaTopa Jlamiaca B mpssMOyroiasHON 00IacTH.

Omuem no
1ab60pamopHou
\pabome:
pelIeHne 3a1a9 y
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Meron [ManepkrHa 111 HECTallMOHAPHBIX KPAEBBIX 3a/ad.

JOCKH COBMECTHO
c
IperoaaBaTeseM,
a TaKXKe OTYCThI
CTYJICHTOB 10
pELICHUIO 3a/1ay,
NpPEII0KEHHBIX B
Ka4yecTBe
CaMOCTOSTEIILHOM
paboTHL.

3ammra naboparopHoi padotsl (JIP), Bemoanenue kypcooro npoekra (KII), kypcoBoit
pabotel (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), acce (D),

kosutokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX pa0doT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHEI.

2.4 llepeyeHb y4eOHO-MeTOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHONH padoThl

00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

IlepeueHp yueOHO-METOUUECKOr0 00eCIeueH s JUCIIUILIMHEI
Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

nabopatopHoii padote; |oT 14.06.2017 1.
ITonroroBka K 3avery.

1 |U3yuenue nexumoHHOro |MeToaudeckiue peKoMEeHAaluy 0 OpraHu3aluu
MaTepuana; CaMOCTOSITENIbHOM pabOThI CTYIEHTOB YTBEPKACHHBIE Kadeapoit
[ToaroToBka oT4yera MO |BBIYMCIUTEIBHON MaTeMAaTUKN M HH()OPMATHKH, IPOTOKOI No 14

[ToaroroBka oTueTa MO |PEKOMEHAANUSIMH 10 UX PEIICHHIO.
nabopaTopHO# paboTe;
IToaroroBka k 3a4ery

2 I/I3y‘leHI/IC JCKIIMOHHOI'O 3J'IeKTp0HHLII>i BApHUAHT METOAUYCCKOT'O IMOCOOUS C OCHOBHBIMU
MaTtcpualia; OMnpeaACIICHUAMU, YCIOBUAMU 3a1a4 U MECTOANYCCKUMU

3 | H3yueHue NeKIIMOHHOTO |DIEKTPOHHBI KOHCTIEKT JICKIIHH.
MmarepHaa;
IToaroroBka ordera 1mo
nabopaTopHoii padore;
IlogroroBka K 3aueTy

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00yYarOIIUXCS U3
YUCIIa MHBAJIUIOB | JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBisroTcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUITHS HH(DOpMAIIIN:

J171st TUTT C HApYIICHUSIMH 3PEHHS:
— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
— B ¢popMe ayaunodaiina;
— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JInst AL ¢ HapyIEeHNs MM CITyXa:
— B I1e4aTHoi (opme,
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:
— B TIe4aTHOM opme,
9




— B (popme ayauodaiina;

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

[TonpoOHBIC MOCTAHOBKH 33134 JJIsi CAMOCTOSITEIIBHON PabOTHI CTYACHTHI MOJTYYaroT B
OYHOM HWHAMBHUAYAILHOM OOIIEHUM C TpernojaBaTesieM. O4YHbIe KOHCYJIBTAUA HE COCTABIISIFOT
POOJIEMBI: €XKCHEICIbHO MPeIoIaBaTeb padoTaeT B ayJAUTOPHH CO CTYJICHTAMH B CPEIHEM I10
4eThIpe Jaca.

JUJIs TMIl ¢ OrpaHUYCHHBIMH BO3MOXHOCTSAMHU BOCHIPHUATHSA HHPOpMaIu (HapyIIeHus
3peHust 00 Cciyxa, a TakKe C HapyIICHUSMH OIOPHO-IBUIATEIBHOrO ammapaTa) BO3MOXKHA
BUJICO M ayIuo 3alHCh JICKIHMA: JIGKTOP HWMEET IPHUBBIYKY BCE TMPOU3HECEHHBIC CIIOBA
3alUChIBaTh HA JOCKE, a 3allMCaHHbIC Ha JIOCKE ()OPMYJIbI IIOBTOPSATH YCTHO.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

NuTepakTuBHbIe TexHONOTUU B 10-M cemecTpe nmpeaycCMOTpPEHbI BO BCeX J1a00paTOPHBIX
3aHATUAX B 00beMe 24 4acos.

Hcnonb3yemble HHTEpAKTUBHBIE 00pa30BaTENbHbIE TEXHOIOTHU Komnue
CTBO
4acoB

Tpenunr Ha Temy: «HTerpan PumMana B MHOrOMepHbIX 001aCTAX» € IPE3eHTAlUsIMU 2

JIBYMEPHBIX IPUMEPOB ONPECICHHBIX U HECOOCTBEHHBIX NHTEIPAJIOB .

Huckyccus Ha Temy: «MHTterpain Jlebera u ero cpaBHeHHe ¢ UHTerpajioM Pumana» ¢ 2

JIEMOHCTpaNKeil MPUMEPOB HHTETPUPYEMBIX 110 JIebery, Ho He HHTETpPUPYEMBIX I10
Pumany QyHkumii.

I'pynnoBas AMCKyCCHs O MPAKTUYECKOM HEOOXO0AUMOCTH PACIIMPEHUS TTOHATHS 4
pou3BoaHON. [IpuMeprl MaTeMaTHUeCKUX MOJENEN C HAPYIIEHUEM I1aJAKOCTH
pewenuii, unen C.JI.CoOoneBa paciupeHus MOHATHA pereHus AuddepeHnnanbHoMl
3a]1a41

Jlickyccus 1o cBoicTBaM 0000IEHHBIX TPOU3BOIHBIX U OCHOBHBIM OTJIMYMSM UX OT 2
KJIACCUYECKHUX POU3BOJIHBIX.

Mo3roBoii TPEHHMHT 110 BBIYUCIECHUIO 0000IIEHHBIX MPOU3BOAHBIX (GYHKIUH OT IBYX 4
HE3aBHCHMBbIX NTE€PEMEHHBIX.

JlMckyccus 0 KJIaCCMYECKUX MOCTaHOBKAX KPaeBbIX 3a/1a4 [yl AuddepeHnnanbHbIX 2

YpaBHEHUH B YACTHBIX MTPOU3BOIHBIX, ONUCHIBAIOIINX MAaTEMAaTUYECKUE MOJIENIN
(U3NYECKUX SIBICHUH.

Jluckyccrs 0 BO3MOXHBIX PACUIMPEHUSX MOHATHS PELIEHMS] SJUIUIITHYECKON 2
muddepeHranbHON 3a1aun, CBSI3aHHOM ¢ BapUallMOHHON 3ajjaueil B SHEpreTHYecKoM
IIPOCTPAHCTBE.

KOMHLIOTCpHa}I CUMYJISINWS PABHOBCCU S MCM6paHLI. 4

N

KomnbrotepHas cumysinust npoiiecca KoseGaHuil HEOAHOPOIHON CTPYHBI €
pa3pbIBHBIM cTapiIuM KoddduienToM. Meron [anepkuna 1is pereHus
HECTAIMOHAPHOM 3a/1a4uH.

Jis mui ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 37I0OPOBBSI MPENYCMOTpPEHA OpTaHHU3aIlHs
KOHCYJbTAIlM CO CTYJAEHTOM TpPU TOMOINM SJIEKTPOHHOW HH(POPMAIMOHHO-00pa30BaTEeNbHOM
cpenst BY3a.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMEKYTOYHOM
arrecTanuu
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4.1 ®oHA OLEHOYHBIX CPEICTB IS NPOBEACHHUA TeKYIel aTTeCTAlUuN

Texymuii KOHTPOJIb KauecTBa IOJATOTOBKM OCYILECTBISETCS IYTEM IMPOBEPKHU
TEOPETUYECKUX 3HAHUH U MTPAKTUUYECKUX HABBIKOB IOCPEACTBOM

1) IIpuBnedeHus: CTYACHTOB K aKTUBHOMY OOCY)KJICHHIO OIPEICIICHUH, HOBBIX JJISI HUX
pe3yiIbTaTOB, K PELICHUIO TEOPETUYECKHX 3a/1a4 Y IOCKH,

2) I1yOnu4HOM 3aIMThl CAMOCTOSATEIBHO PEILICHHBIX 3a/a4,

3) Beictymnenuii ¢ JOKIajaMu, IMOATOTOBJIEHHBIMH CAaMOCTOSITEIBHO HA OCHOBE
IIPEJI0KEHHOM NMPENoJaBaTesIeM JINTEPATYPBbI.

4) IloaroToBKHM K 3a4eTy B KOHIIE CEMeCTpa.

3aga4u AJ19 CaMOCTOATEIbHOIO PeLICHUs
1. JlokaxkuTe, 4yTO MpsiMasi Ha MJIOCKOCTH SIBISIETCSI MHOXKECTBOM JABYMEPHOU MEpbI HYJIb.

1 >
2. Jlokaxxute, 4TO n-1 —MepHas NoBepxHocTh Kinacca C saBiasgercs MHOXeCTBOM N—MepHO
9

MEpBI HYIb.

3. Jloxaxwure yrBepkiacHue: E — MHOXecTBO N—MepHOW Mepbl HYJIb TOTJa M TOJBKO TOT/IA,
KOrJla CYIIECTBYET CUETHOE IMOKPBITHE 3TOT0 MHOXKECTBA KyO0amMH C KOHEYHBIM CyMMAapHBIM
00BEMOM TaKoe, YTO KaXK/JJasi TOUKa MHOXecTBa E TOKpbITa OECKOHEYHBIM YUCIIOM KYOOB.

4. OCHOBBIBasICh Ha OIpPEACICHUU U3MepuMoit B obmactn Q GyHKIMM Kak mpeaena MOYTH

BCIO/ly mocieoBareabHocTd u3 C (Q), JIOK@KUTE U3MEPUMOCTH J1t000M (ynkimu uz C (Q)

5. JlokaxxuTe, 4YTO MpeAena IMOYTH BCIOAY CXOZISAIIECHCA IOCIENOBATEIbHOCTH H3MEPUMBIX
GyHKIMH ecTh GYHKIUS H3MEpUMast.

6. okaxure, uro ecinu f, eC(a) u f T >0 nouru Bcroay B obmactu Q mpu K — o0, TO

sup_[f dx>0

7. HOKa)KI/ITe, 9TO BCsSIKask COOCTBEHHO WHTerpupyemas B obmactu Q mno Pumany ¢yHkums

UHTErpupyema u o Jlebery.

8. Ilokaxute, uto ¢yHkuus Jupuxmne unTerpupyema mno Jlebery, HO HeHWHTerpupyema IO
Pumany.

9. Jlokaxxute Teopemy: BcsKas MHTerpupyemas mno Jlebery HeoTpuuarenbHas MOYTH BCIOAY B

obomactu Q ¢yHKIMs f(X) paBHa HyJIIO IIOYTH BCIOAY TOIrda M TOJBKO TOraa, Korzaa
[ f(x)dx=0.
Q

10. Tokaxwure, uto C ((5) Bcrony mwiotHo B L, (Q).

11. Tlokaxwure, uto ecnu obmacte Q orpanmyena, To Ll(Q)— cenapabenpHOe 0aHAXOBO
MIPOCTPAHCTBO.
12. TlokaxkuTe, 9YTO U3 BCAKOM CXOJSIICHCS B Ll(Q) IIOCJIEIOBATEILHOCTH MOJKHO BBIIEIINTH

CXOZSIIYIOCS TIOYTH BCIOY MOANOCIIENOBATEIBHOCTb.
13. Tlpu kakux 3HaYEHUSIX O cienyromue GyHKIUNA TPUHAJIeKAT IPOCTpaHCTBY L, (Q) :

a) £ (x)=|x", Q={xeRn:IXI<1}:
6) f(x)=[x", Q={xeR;|X>1};
B 1 ()=, QR
, Q=1ixeR X <1};
0= i @R

r) f(x
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1

n) f(x)=——, Q={xeR|x>1}?
(2-1)
14. Tokaxwute, uro ecmu  (x) €L, (Q), 10 ‘f .[ (x)dx Sﬂf (X)‘dx.
15. Tyers f, ( ( ) If x)dx|<const u f, — f mouru Bcrony B Q mpu k — 0. Bepro

i pasenctso lim j f, (X)dx =J f (x)dx?
Q Q

16. JJokaxxuTe HENMPEPHIBHOCTh HOPMBI.
17. JlokaxkuTe, 4TO BCSAKas CXOJALIASACA IO HOPME IOCJIEA0BATEIBHOCTh B THUIHLOEPTOBOM
IIPOCTPAHCTBE CXOAUTCS TAKXKe C1a00 K TOMY e MPEeeIbHOMY JIEMEHTY.

18. Iokaxure, uro mnocuenosarensrocts Sin(kx),k=1,2,.., cxogurcs cnabo k HyIo B
L, (0,27[) , HO He cxoauTcs B HopMme L, (0,27Z) .
19. IlycTh mocenoBaTe bHOCTh 2IEMEHTOB [, TMIb6epToBa MPOCTPAHCTBA CXOAUTCS CIabo K

f npu K — oo ipu 3TOM lim I | =] |- Moxaxure, uro f, cxomurcsx f mo HopMme.
—®

20. Tokaxwute, uto L, (Q) mumeitnoe npoctpanctso.

21. Tlokaxwure, uyro ecnu Mepa obmacth Q KoHedHa, TO LZ(Q)C Ll(Q), HO O0OpaTHOE

BKJIIOUCHHE HE UMEET MECTa.
22. TTokaxute, 4To eciu Mepa o6nacTu Q KOHEYHa, TO U3 CXOAMMOCTH IOC/IEN0BaATENbHOCTH [,

K f 10 HOPMC IMPOCTPAaHCTBA L2 (Q) CJIIeayeT CXOAUMOCTD IMOCJICAOBATCIIBHOCTU UHTCTPAJIOB!:
I f (X)dx — I f
Q Q

23. Jlokaxwure, uto s moObix ¢Gyukmmit f w § w3 npocrpanctsa LZ(Q) BBITIOJIHEHO

HEPaBCHCTBO MUHKOBCKOTO

I(f(x)+g(x))2dx < ifz(x)dx +£gz(x)dx

Q

1/2

24. Jlokaxwure cnencrsue Teopem b.Jlesu u Jlebera: ecmu f (X)e Li(Q) U psn iﬂfk(x)dx
k:lQ

CXOJIUTCS, TO P Z f, (X abCOJTFOTHO CXOJHUTCS MOYTH BCtoay B Q, dyHKIus f z fk
k=1 k=1

npunamexut L (Q) u I (x)dx = kzll .[ f, (x)dx.

25. Tlokaxute, uTo ecnu obmacte Q orpaHudeHa, TO LZ(Q)— cenapabenbHOe TUIHOEPTOBO

MPOCTPAHCTBO.
27. Vcnonb3ys ONEpalnuio YCPEAHCHHS, TOKKUTE, YTO MHOXKECTBO (DHHUTHBIX (PYHKITUN

Cw(Q) BCIOJLY IIJIOTHO B Ll(Q) us L, (Q)

12



28. Ilycts f,Q€ LZ(Q) u omHa u3 HITHX GyHKUMHA QuauTHA. Jlokaxkute «dopmyiry

UHTETPUPOBAHHS 110 YACTAMY JIJIs pa3/IesIEHHBIX Pa3HOCTEH (é}:‘ f.g )L 0 —( f,0%0 )L Q"
2 2

29. TlokaxxuTe OPTOrOHAJIBHOCTH B Lz(—l; 1) OpPTOTOHAJILHOCTh MHOTOWIEeHOB Jlexanapa

L, (x)= ;X [(1—x2)”]

30. IMokaxure opToroHanbHOCcTh B L (—1; 1) OPTOTOHAJILHOCTh MHOTOWIEHOB YeOnIméBa
2;

-~
T,(x)=cos[ n(arccosx)].

31. Tlyets y ¢ymxmum  f(X) B obmactu Q cymectByer 0GoGmIeHHAS NpPOM3BOIHAS
D“f (x)=F(x),ay dyuxmun F(X) cymectsyer 0606mennas npoussonnas D”F (x)=G(x).
TokaxuTe, 4TO CywecTByeT 0600menHas npoussognas D f (x)=G(x).

32. TlokaxkuTe, 4TO W3 CYIIECTBOBaHUS 0000IIeHHON mpousBogHoit D f (X) HE crleayer
cywecTBoBanus 0600menHoit npoussoanoii D’ f (X) mpu S <a;, i=1,...,n, |B|<|a|.

33. dokaxwure, uTo 0000IIeHHAs TPOU3BOAHAS (GUHUTHON QPyHKIIMH (HUHHUTHA.

34. Jlokaxwure, uto f (X, X, )=sign(x, )¢ Hl(«fxf +X <1).
35. Jloxkaxwute, uto f (X, X, )=X’ +X; € H1(1/x12+x22 <1).

36. oxaxmure, uro ecmu f (x)e H'(a;b) n f'(x)=0 nourn seroxy, To f (X)=const.
37. lokaxute hopMyny UHTETPUPOBAHUU IO YACTAM i QyHKImii u3 H ! (Q), npeanosuaras eé
CIpaBeTMBOM JTsi PYHKIIMIA U3 (o ((5 ) .

38. Iokaxwure, uto H* (Q) zC (Q) mpu QcR,.

0
39. Jlokaxkure, uto dynkuus f (X) us L, (0; 7) npunaanexur H*(0; 7) Torna u Tonbko Torna,

T

i 2 .
KOTJ1a CXOJUTCS YUCIIOBOM PSIJT Z kb, rme b, = —_[ f (X) sinkx dx .
k=1 Ty

0

¥ 1 .
40. Mokaxmure, uro st moboi Gpynkuuu f € H'(0; 7) Bemonusercst nepapenctso Crekiopa

n Vg 0
I f2(x)dx< J- f'2(x)dx . Haiinure dymxumio f, e H'(0;7), ans koTopoit 5T0 HepaBeHCTBO
0 0
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npespariaercs B paBeHcTBo. [okaxure, uro ecan f (X)# cf, (X), rae ¢ — nocrosHHasi, To s
dyukuun f (X) HepaBencTBo crporoe.

41. ITycTs X =(%,X,)=(rcosg;rsing) u GyHKIHS

1:(X1,X2):%+§:r"(ak coskg+b, sinkg) npunamtexut H1(|X|<l). Beipasure yepes a, u
k=1

. 2 2
b, I/IHTeraJII (ﬂJ +(ij +f2 | dx.
ol LOX OX

2

4.2 DoHJ O1LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMC)KyTO‘-IHOﬁ arrecranuu

Bonpocs! 1o JieKIMOHHOMY KypCY

1. ®ysxuuu, uarerpupyemsle o Jledery. CpaBHeHue unrerpanoB Pumana u JleOera.

2. Teopewmbl 0 peaebHOM NIEPEX0e Mol 3HaKOM uHTerpana Jlebera.

3. Huddepenuupyemocts unterpana Jlebera no napamerpy. Teopema OyOuHU 0 CBEACHUU
JIBOITHOT'O MHTErpaia K IOBTOPHOMY U €€ CJIEJICTBUE O PABEHCTBE IOBTOPHOTO MHTErpajia
JIBOMHOMY.

4. Tnankas (n-1) — wmepHas noBepxHocTh. Wurerpan Jlebera mo (n-1) — wmepHoit
HOBEPXHOCTH.

5. JluneilHble = HOpPMHMpOBaHHblE IpocTpaHCTBa. IIOHATHST  MOJHOTHI, IJIOTHOCTH,
cenapabenbHOCTU. [IpuMeps! GyHKIIMOHATBHBIX 0aHAXOBBIX IPOCTPAHCTB.

6. I'mipbepToBO mMpocTpaHcTBO. OPTOrOHANBHBIE CUCTEMBI, KOOPQHUIIMEHTH U paasl Dypbe,
HepaBeHCTBO beccerns.

7. Ilonmuple cucteMbl B THIBOEpTOBOM mpocTpaHcTBe. WM3oMopdusm u  uzomerpus
cenapaleNbHbIX THIBOEPTOBBIX IPOCTPAHCTB.

8. Mpocrpanctea L,(Q) u L,(Q), ux momHora. AGCOMIOTHAs HENPEPHIBHOCTh MHTETPAIA

JleGera 1 HEMPEPBIBHOCTD €T0 B CPEIHEM.

9. Snpo ycpenHeHus u ero cpoicTBa. Cpesaromast QpyHKUus i 001acTu. YCpeIHeHUs
dynxmmit 13 L (Q) u L,(Q), ux cxomumocTs.

10. Knaccuueckast gopMmynia MHTETPUPOBAHHS IO YacTsIM, €€ SKBUBAJICHTHOCTH (opmylie
["aycca-Octporpaackoro. Onpezaenenue 0000IEHHOM TPOU3BOAHON IEPBOTo MOPSAKA.

11. O60061eHHbIE TPOU3BOIHBIE MPOU3BOJIBHOTO MOPs/IKA, UX CBOMCTBA: €IUHCTBEHHOCTH,
HE3aBUCHUMOCTh  OT  mopsaaka  auddepeHunpoBaHus, JUHEHHOCTh  ONEpaLUU
muddepennmrponanusi. O6001IeHHAs TPOU3BOIHAS GUHUTHON HYHKIUH.

12. OGo0mIeHHBIC TIPOU3BOTHBIE PYHKITHI |X| , |X1| u Sign(xl) B N — MEPHOM IIIape.

13. T'uns6eproBs! mpoctpanctea H* (Q) m ux mpocreiinme cpoiicTsa.

14. OGoOmieHHbIe TPOU3BOHBIE U cpeaHre (yHKIMU. CXOAMMOCTh YCpPEeTHEHHH B HOpMeE
npocrpanctea H ¥ .

15. Cnen ¢yskmum w3 H'(Q) ma rmamkoit (n-1) — mepHoif mosepxHocTH. dopmyna
MHTETPUPOBAHHUS 110 YaCTAM I $yHKIMiA 3 mpocTpanctea H'(Q).

16. Teopemsl Bl0XkeHHs NpocTpaHcTs L, (Q) mpyr B apyra, Baoxenus mpocrparcts H* Q)
B C'(Q).
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Teopembl o0 mnponmomxkeHud. ILIOTHOCTH MPOCTpaHCTBA IIAAKUX (QYHKIUA B
0 k
npoctpanctax H*(Q). Ipocrpanctea H (Q).
o0l
DkBuBanenTHBIe HopMupoBkH mpoctpancts H'(Q) m H (Q). Hepasencrso Creknosa
B.A.
Knaccuueckue wu  00OOIIEHHBIE peIICHWS KpaeBbIX 334ad Ui JIMHEHHOTO
3JUIMITHYECKOT0 YPaBHEHHUSI BTOPOTO MOPsIJIKa.
Jloka3aTenbCcTBO KOPPEKTHOCTH 0OOOIICHHOM MOCTAaHOBKY 3a1aun Jlupuxiie, OCHOBaHHOE
Ha TeopeMe Pucca.
Jloka3zarenbcTBO KOPPEKTHOCTH 0OOOIIEHHOM OCTAHOBKU TPEThEel KpaeBOM 3a1aud s
JUHENHOTO S3JUIMNTUYECKOTO YPABHEHHUs BTOPOIO MOPSAJIKA, OCHOBAHHOE HAa TEOpEME
Pucca.
Bapuanuonnas 3agaya I KBaJApaTUYHOTO  (YHKIHMOHAMa B  TUILOEPTOBOM
pocTpaHcTBe. JIeMMa 0 MUHUMHU3HPYIOIIEH OCIE10BaTENbHOCTH.
[locnenoBarenbHOCTh PuTHA, €€ CXOAMMOCTH K 3JEMEHTY, PEAIU3yIOLIEMYy MHUHHUMYM
KBaJIPATHYHOTO (PYHKIIHOHAIIA.
BapuannoHnHoe a0Ka3aTeabCTBO PA3pEIIMMOCTH KPAEBBIX 3aJay I SJUIMNTHYECKOTO
YpaBHEHHUS BTOPOT'0O MOPSAKA.
OneparopHoe  ypaBHEHHE B TUJIBOEPTOBOM  MPOCTPAHCTBE. DHEPreTHUYECKOE
IIPOCTPAHCTBO CAMOCOIIPSKEHHOTO MOJIOKUTEIBHO ONPEEIIEHHOr0 ONEpaTopa.
DHEpPreTUYecKoe MPOCTPAHCTBO JUIMITUYECKOTO ONEpaToOpa ¢ TPAaHUYHBIMU YCIOBUSMHU
Hupuxie.
DHEpPreTUYecKoe MPOCTPAHCTBO JUIMITHYECKOTO ONEpaToOpa ¢ TPAaHUYHBIMU YCIOBUSMHU
BTOPOT'O U TPETHETO POJIa.
EcTecTBeHHbIE W TJIaBHbIE  TIpaHW4YHble  yclioBUsd.  [IpenenpHO  MUIOTHBIE
0l
TOCTIEI0BAaTENLHOCTH HOANpocTpancTs B mpoctpanctBax H'(0:1) u H (071) . Meron
KOHEYHBIX JIEMEHTOB.

IIpuMmepHbIe 3a1aHus K 3a4eTy

3amaua 1. [lokaxwure, uto st mo6oi Gynkiuu | (X) u3 npoctpanctBa C.JI. Cobonena

0l
H (Q) cpaBennuso HepasencTo B.A. Creknosa

I f2(x)dx < c“Vf (x)dx,

TAe NMoCTosIHHaA C > O ne 3aBucur ot f .

3amauya 2. Mcnonb3ys TeopeMy Pucca, mokaxxurte, 4To JJIsl SJUTANTHYECKOTO YPaBHEHUS

CIIpaBCajinBa

Teopema. Ecim a(x)>0 B Q wumn a(x)#0 B Q, umn o(x)#0 na Q, T0 11 MOBHIX

f eL,(Q) u ¢ €L,(6Q) cymecrByer enuucTBeHHOE 0606MIEeHHOE permenne U(X) 3azaun

_Zn:(ai'j (x)u, ) | +a(x)u=f(x), (S—;+a(x)uj . = p(x).

i,j=1 X
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[Tpu 3 TOM MeeT MeCTO HEPaBEHCTBO

||u||H1(Q) < C(” f ”LZ(Q) + ”(p”LZ(GQ))

B KOTOpPOM IIOCTOsIHHas C > 0 me3aBucaror f u Q.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIHIAM M JIMLIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU
3I0POBBS ITPEOCTABIISCTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl IIOATOTOBKU OTBETA HA 3a4eTe;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHSI MHBAIUIOB H JIUIL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS IIPEAYCMATPUBACTCSI UCIIOIH30BAHUE TEXHHUECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0OCOOCHHOCTSIMH;

— IIpU HEOOXOJAUMOCTH JIJIsl O0YYArOIIUXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U WMHBAIWAOB TPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHsS 10 JAWCHUIUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJbTAaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B (opMax, aganTUPOBAHHBIX K OTPAaHHYCHHUSM WX 3I0POBBS W BOCIPHUSTHS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist 11 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1 OcHoBHas JiuTEpaTypa:
1. Unbun, A.M. YpaBHeHus marematnyeckol gusuku: yduebHoe mocobue / A.M. Unbun. —
Mockga : ®uzmatiaut, 2009. — 192 ¢. — Pexxum poctyma: https://e.lanbook.com/book/2181.
2. TlerpoBckmii, WM.I'. Jlekmum 1O TEOpUHM WHTErPANbHBIX ypaBHeHWH: yueOHumk / W.I.
[TerpoBckuii ; mox pen. Oneitnuk O.A.— MockBa: @usmaraur, 2009. — 136 c. — Pexum
noctyna: https://e.lanbook.com/book/59553.
3. Bnagumupos, B.C. YpaBHenus maremarndeckoit ¢puzuku: yueonuk / B.C. Bnagumupos, B.B.
Kapunos. — Mocka : ®usmaraur, 2000. — 400 c. — Pexum poctyna:
https://e.lanbook.com/book/2363.
4. Bnamumupos, B.C. COopHuk 3ajay mo ypaBHEHHSIM MaTeMaTH4yecKoil (u3uKH: yyeOHOe
nocobue / B.C. Bnagumupon, A.A. Bamapun — Mocksa : @usmariur, 2001. — 288 c¢. —
Pexxum noctyma: https://e.lanbook.com/book/2364.

JU1g 0cBOEHMS AMCUMILIMHBI MHBAJIMAMU U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXKHOCTSMU
3JI0pPOBbSl MMEIOTCS M3JAaHUS B DJIEKTPOHHOM BHJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanb» u «YHuBepcurerckas 6udarnoreka ONLINE».

5.2 JlonosiHUTeIbHAS JIUTEPATypa:
1. Tuxonos, A.H. ludpdepenunansusie ypapuenus: yueouuk / A.H. Tuxonos, A.b. Bacunbesa,
A.I'. CpemnukoB. — MockBa : @Dwmmatmimur, 2002. — 256 c¢. — Pexum pocryma:
https://e.lanbook.com/book/48171.
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2. Jlecun, B. B. YpaBuenust matrematnueckoil ¢pusuku: yueOHoe nmocobue / B. B. Jlecun. - M. :
KYPC : UHD®PA-M, 2017. - 240 c. - http://znanium.com/catalog.php?bookinfo=520539.

6. Ilepeuenbr  pecypcoB HMH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHONH  ceTH
«HTepHEeT», HEOOXOAMMBIX JIS OCBOEHM S JUCUMILJIMHBI (MOXYJIs1)
1. DnextpoHHBbI KaTajor Hayunoii O0ubaMoTeKu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas OubnmoreuyHas cucrema '"YHuBepcuterckas OuOinmoreka ONLINE"
http://biblioclub.ru/
OnekrpoHHas OubIHoTeYHas cucteMa u3narenbera "Jlanp" https://e.lanbook.com/
DnexTponHas oubimoreunas cucrema «kOpaiit» http://www.biblio-online.ru
DnexkTpoHHas oubnmoreunas cucrema «ZNANIUM. COM» www.znanium.com
DnexkTponHas oubnmoreunas cucrema «BOOK.ruy https://www.book.ru
DnexTponHas oubnmoreunas cucrema eLIBRARY.RU http://www.elibrary.ru

No ko

7. MeToauveckne yKazaHus s 00y4aOUIUXCS 10 OCBOEHHIO JUCIIUIJIMHBI

Martepuan kypca H3710KEH B OCHOBHOM B JIMTEPATYPHBIX MCTOYHUKAX, IEPEUNCICHHBIX B
CIIMCKE JOINOJHUTEIBHOW JIMTEPATYpPHl 10 MPUYMHE UX JABHETO M3JaHUsA. ABTOPOM JAaHHOIO
Kypca HamhCaH pPACHIUPEHHbIN KOHCIEKT JISKIHHA, WIIIOCTPUPOBAHHBIN MPAKTUYECKUMU
npuMepamMu. DIIEKTPOHHBIN BapUaHT 3TOT0 TEKCTA JOCTYIEH CTyJaeHTaM. M3ydeHue ykazaHHOTO
TeKcTa ¢ pa3dopoM TMPUMEPOB U pEIICHHEeM IMPUBEACHHBIX TaM 3a/Jad OTHECEHO K
CaMOCTOSITENIbHOM paboTe Mo JaHHOMY KYpCy.

Jlexuuu u naboparopHblie 3aHATUS YepeayroTcsa. OOleHne npenogaBaTelis U CTyIEHTOB B
ayIUTOPUM  TpPEANojaraeT  MNpPEJBAapUTEIbHYIO  NPOpPadOTKYy  KOHCIEKTa  CTyAEHTaMu
CaMOCTOSITENIbHO. 3ajaua MpernojaBareisi COCTOMT B PAacCTAaHOBKE aKIEHTOB M Pa3bsICHEHUU
CMBICTIa ¥ HEOOXOMMOCTH BBEACHHS O00OOIICHUN KIACCHYECKUX MOHSTHN. J[JI OIHOIIEHHOTO
BOCTIPUATHS HOBBIX OOBEKTOB HEOOXOAMMA WILIIOCTPALUS UX MPAKTHUYECKOTO MPUMEHEHHUS.
Takumn npuMeEpaMu SABJIAIOTCA 3ada4d PABHOBCCHUA W ABHUKCHUSA M€M6paHI)I, a TaKXKE 3aJlada
pacmpocTpaHeHHsl Temja B TPEXMEPHOM oObeMe. DTo (u3MUecKue MOJENH, i KOTOPBIX
MAaTCMAaTUYCCKHUE MOACIN MNPUBOAAT K HHTCIpaJIbHBIM COOTHOLICHUAM, B3IATBIM 3a OCHOBY
ompezaeneHuss o000MIEHHBIX pereHnid auddepeHIanbHbIX 3a1a4. [IpuBeIeHHbIE TPUMEPHI
(1)H3quc1<1/1x MOI[CJ'ICfI CBUACTCIIbCTBYIOT O €CTCCTBCHHOCTH IMOHATUA O606HICHHOFO pemicHud 1
O €ro TNEpBUYHOCTH OTHOCHUTENIbHO TIOHATUS KJlaccuueckoro pemieHus. CoBpeMEHHbIE
yHclieHHble MeToAbl Putna u anepkuna pemieHust KpaeBbIx 3aj1ad ais auddepeHIranabHbIX
ypaBHEHU OCHOBAHBI HAa TOHITUHU 0000IIEHHOTO PEIICHUS.

Ha nabGopaTopHbIX 3aHATHUAX CTYAEHTAM MpenjaraloTcs MOpUMeEpbl s HpPUMEHEHUs
TEOpUH, M3JI0KEHHON Ha JIeKIHMSIX M B YINOMSHYTOM KoHcmekTe. OOcyxkleHue crnoco0oB
peICHrA MOpciaraCMbiX 3ajad HNPU3BAHO AKTHBU3UPOBATH IMO3HABATCIIBHYIO OCATCIBHOCTD
CTYJIEHTOB. DTOMYy JIOJDKHAa CHOCOOCTBOBAaTh TMpakTUYecKas HaMpaBIEHHOCTh HTOTOBBIX
pe3yJbTaToB

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYHIECTBJICHUHU
00pa30BaTeJbHOI0 NMPoLecca Mo AUCHUILVIUHE (MOAYJII0) (IPH HEOOXOAMMOCTH).

8.1 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH.

B nanHOM Kypce HeT He0OX0AUMOCTH B UCMOJIb30BAaHUHN MH()OPMAITMOHHBIX TEXHOJIOTHH,
Kpome penaktopa Word as yTeHHs! 3JIeKTPOHHBIX mocoOuit. [Ipu moaroToBke KypcoBbIX pador,
CBS3aHHBIX C YHCJIEHHBIMH METOJAMU DPELICHHUS KPaeBbIX 3aJad MOTYT, MOHAH00ATCS S3bIKU
IIPOrPaMMUPOBAHHUS BBICOKOI'O YPOBHS, & TAKKE MATEMAaTUYECKHUE ITAKETHI.
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8.2 IlepeyeHb HEOOXOAMMOI0 MIPOrPAMMHOI0 O0ecTeYeHusl.
CHHCOK JMIIEH3MOHHOTO TPOTPAMMHOTO 00ECTICYEeHUS:
Microsoft Office Word Professional Plus.

2. Mathcad PTC Prime 3.0
3. Maple 18
4. MATLAB

Cnucok cBOOOHO pacpoCTPaHIEMOro MPOTPAMMHOI0 00ECTICUeHH S

Free Pascal

2. Lazarus
3. Microsoft Visual Studio Community

(www.biblioclub.ru).

9. MarepuajabHO-TeXHUYECKAS

8.3 lepeveHnb HEOGXOAMMBIX HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM.

1. Dnexrponnas oubimoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

2. DnekTpoHHO-OMOIMoTeUHas cucTtemMa u3narenbcra «Jlanby (http://e.lanbook.com).
3. DnexTtpoHHas OubinoTeuHas cucrema «YHuBepcuterckas ondmmoreka ONLINE»

0aza, HeoOxoamMasi Ui  OCYyLIeCTBJICHUSI

00pa30BaTe/ILHOIO NPoLecca Mo JUCHUILINHE (MOYJIIO0).

Ne Bi paGor MarepuanbHO-TeXHUYECKOE 00ecreYeHNE AUCIMILINHBI
(MOJIyINsl) ¥ OCHAIIEHHOCTh
1. JlexuuoHHbIe 3aHATU | JIeKMOHHAs — ayAMTOpMs,  CHELUAIbHO  OOOpYAOBaHHAs
MYJBTUMEIUMHBIMUA  JIEMOHCTPALMOHHBIMM  KOMIUIEKCaMH,
y4eOHOI MeOeTbIo
2. JlaGoparopHble [Tomenienue It MPOBEACHUS JTAOOPATOPHBIX 3aHATUI
3aHATHUSA OCHAIIIEHHOE Y4eOHON MeOeIbio, IEPCOHATBLHBIMU
KOMIIBIOTEpaMH € JOCTYNOM K ceT "HHTepHetr" n
oOecrieueHreM J0CTYIa B AIEKTPOHHYIO HH(OPMAaIIMOHHO-
00pa30BaTeNbHYIO CpPely OpraHU3aLuU
3. ['pynnossie [Tomemienue i MPOBEACHUS TPYNIOBBIX (MHAWBUIYAIbHBIX)
(MHIMBHIyaJIbHbIE) KOHCYJIbTALH, y4eOHOM MeOEIbIO, OCHAIIIEHHOE
KOHCYJIbTallN! MPE3CHTAIIMOHHOW TEXHUKOM (MPOEKTOp, dKpaH, HOYTOYK) U
COOTBETCTBYIOLUM ITPOrPaMMHBIM 00ecIiedeHueM
4. Texymmii  KOHTpousb, | [loMenienne s NpoBeNEHHS TEKYIIEH U IPOMEXKYTOUHOU
OPpOMCKYTOYHAA aTTecTallly, OCHAILLIEHHOE y4eOHOW MeOelblo, MepcoHaTbHBIMU
arrecTanmns KOMIIBIOTEpaMH ¢ JoctynoM K cetu "HHrepHer" wu
o0ecrieyeHHEeM JOCTyla B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3zoBaTeNbHYIO Cpeay OpraHU3aIuu
S. CamocrosTenbHas Kabuner 1y camMocTOsITENIbHOM  pabOThl, OCHAIIEHHBII
pabora KOMITBIOTEPHOW TEXHHUKOW C BO3MOXHOCTBIO IOJKIIOUEHHUS K
cetn «VHTEepHEeT», mMporpaMmol 5KpPaHHOIO YBEIUYEHUS U
00€eCrevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIMOHHO-
00pa30oBaTeNbHYIO Cpely YHUBEPCUTETA

18



http://www.elibrary.ru/
http://e.lanbook.com/

