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1. HCJII/I U 3aJa44 U3YyYCHUA TUCHUIIIMHBI

1.1 Ileab AUCHUILUIMHBI: CHOPMUPOBATH Y CTYACHTOB MPEICTABICHHUS O COBPEMEHHBIX
MoAXoAax K TIOHSATHIO PEIICHHS OINepaTOpHbIX H  JuddepeHInalIbHbBIX YpaBHEHUH B
(YHKIMOHAJIBHBIX TPOCTPAHCTBAX, IOCTPOCHHUIO WX JHUCKPETHBIX aHAJIOroOB, a TakKXe O
YHCIICHHBIX METOJIaX PEIICHUs TaKuX 3a1a4 Ha DBM.

1.2 3agaum JMCHUIUIMHBI: [10Ka3aTb €CTECTBEHHOCTh NOHATHUS OOOOILEHHOIO pEeLIeHUs
T depeHMaIbHbIX 3a/1a4, MOJCIUPYIOUINX (hU3HUYecKre MPOLECcChl ¢ HerJIaJKUMU JaHHBIMH,
KOIZa KJIAaCCHYECKOE pELICHHME MOXKET He cyulecTBoBarh. [Ipukiannas 3agada Kypea —
O3HAKOMJICHHE CTYACHTOB C BapUalMOHHBIMM M MPOCKLUMOHHBIMU METOAAMH IIOCTPOCHUS
JMICKPETHBIX MOJIeNIel OCHOBHBIX AU((epeHInaIbHBIX 3a/1a4 B YACTHBIX TPOU3BOIHBIX.

1.3 MecTto aucCHMIUIMHBI (MOAYJIs) B CTPYKType 00pa3oBaTeibHOH NPOrpamMMbi.
JucuumumHa 1o BbIOOPY «ANMPOKCHMALUS 3JIEMEHTOB (YHKIMOHAIBHBIX IPOCTPAHCTB
OTHOCHUTCS K BapuaTUBHOW yacTH bioka 1 Jlucuumninsel (MOAY/H), SBISIOIIErOCsS CTPYKTYPHBIM
sanemenTom OOIlI BO mo npodminto «BerauciuTenbHble, MpOorpaMMHbBIC, WH(OOPMAIMOHHBIC
CUCTEMBbl U KOMIIbIOTEpHBIE TEXHOJIOTUW». CTYyIEHTHl JOJDKHBI OBITH TOTOBBI HCIIOJIB30BATh
MOJIyYeHHBIE B ATOM OOJIACTH 3HAHUA, KaK MPU H3YYEHUU CMEXHBIX IUCIHIUIMH, TaK U B
npodeccuoHanbHOM JeATenbHOCTH. [l TMOJIHOIEHHOTO IMOHUMAaHMs CIEeNHaIbHOro0 Kypca
HEOOXOIUMBI 3HAHMS, YMEHHUS U HABBIKHU, 3aJ0KEHHBbIE B Kypcax MaTeMaTH4YeCKOro aHalu3a,
JTMHEHHOU anreOpbl, PyHKIMOHAIBHOTO aHaM3a U AuddepeHnnanbHbIX ypaBHEHUH, TUCIIUTLIHH
CTIeIIHaIN3aIii.

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00YyYEeHUS MO AMCHUIIAHE
(Moay/10), COOTHECEHHBIX ¢ IUIAHUPYEMBbIMHM Pe3yJbTATAMH OCBOCHMS

o0pa3oBaTe/IbHOM NPOrPaMMBI.
[Iporiecc u3ydeHHs] MUCHUIUIMHBI HaIpaBieH Ha (OPMHUPOBAHUE CIEAYIOMIMX KOMIETEHIINMN:
OIIK-3, TIK-2, I1K-3.

No Hnpexc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUILITUHBI
n_n KOMIIET | KOMIETEHIUHU (Win e€ o0yyJaromnmecs J0JKHBI
7| eHIIUM YaCTH) 3HATH YMeETh BJIAJEeTh
1. OIIK-3 | CmocoOHOCTHIO K | OCHOBHEIE JIOKa3bIBaTh TEXHUKOH
CaMOCTOSTEIbHOU ONpeNeNeHUsT U | alIpOKCUMAIMO | MOCTPOCHUS
Hay4YHO- CBOMCTBA HHBIE CBOMCTBA | aITOPUTMOB
HCCIICA0BATCILCKOMN (GYHKIIMOHATIBHBI | TOJIPOCTPAHCT | TIOMCKA
pabore. X TPOCTpaHCTB, B | B COOOJIEBCKUX | IPUOIMKEHN
KOTOPBIX IIPOCTPAHCTB. i QyHKIMIA 1
OTIpeIeTIEHBI 00001IIEHHEI
KJIaCCHYECKUE H X  peueHui
000011IeHHbBIE KpPaeBBIX
perieHus 3aja4
KpaeBbIX 3a/lay B
YaCTHBIX
MTPOM3BOTHBIX
2. I1K-2 CnocoOHOCTBIO OCHOBBI  TEOpHUU | BHIOUPATH METOAaMH
MaTeMaTU4IeCKH arnMmpOKCUMAIINH: | TUCKPETHBIC HCCIICOBAHU
KOPPEKTHO CTaBUTH | GOPMBI  3aJaHUs | aHAJIOTU P’




No Wunekc Conepxanue B pesynbrare u3ydeHus yd4eOHOM JUCIUTUIMHBL
H_H KOMIIET | KOMIIETEeHLIUH (UM e€ 00yyaroImuecs: 10JIKHbI
| eHun YacTH) 3HATh YMeTh BJIA/1ETh
€CTECTBEHHOHAYYHbIE npubimKaeMplx | QYHKIMOHAJIBH | KOPPEKTHOCT
3aja4u, 3HaHUE | PYHKIUH, KJIACCHI | BIX "
IIOCTaHOBOK OpUONIMKAIOIUX | IPOCTPAHCTB, B | AUpdepeHun
KJIACCUYECKMX  3ajad | (yHKIHUH, KOTOPBIX AJTbHBIX
MaTeMaTHKU olpeeneHue OIIpeIeNIEHbI 3aja4y, Kak B
MOHATHUS KJIACCUYECKHE U | KIACCHYECKO
onu3ocTu 0000IIICHHBIE H, TaK 4 B
npUOJIMKAEMBIX U | PEIICHUS 00001IeHHON
npubimKkaomux | QyHKIMOHAIBH | HOCTAaHOBKAX
GyHKIUH; bIX ypaBHEHUH, |, a TaKxke
OCHOBHbIE pa3pabarbiBaTh | METOAAMHU
OTIpe/IeICHUS YHCIICHHBIC UCCIICIOBAHH
(YHKLUMOHAJIBHBI | METO/bI u|s
X  TPOCTPAHCTB | aJTOPUTMBI. BBIYUCITUTEI
TJIagKuX bHOU
byHKIHH, KOPPEKTHOCT
HPOCTPAHCTB u
byHKIUI c JCKPETHBIX
UHTErpajibHbIMU aHaJIOrOB
HOpMamy, byHKIHOHAT
IPOCTPAHCTB BHBIX
C.JI.CoOoneBa, B YpaBHEHUH.
YaCTHOCTH, 3HAeT
OTpeNeNeHusT |
CBOICTBA,
0000IIIEHHBIX
MPOU3BOIHBIX
UHTETPUPYEMBIX
GyHKLIHUH.

3. I1K-3 CriocoOHOCTBIO CTPOro | GyHIAMEHTAIBHBI | MATEMAaTHYECKH | METOJaMHU
JIOKa3bIBaTh e pe3yJbTaThl | CTPOTO JI0Ka3aTeNbe
YTBEpKIIECHHE, MaTeMaTHYeCKoro | GopMymupoBaTh | TBa
copMyIupoBaTh U U JI0Ka3blBaTh | (YHKIMOHAT
pe3yibTar, YBHJIIETH | QYHKIIMOHAIBHOT | TEOPEMBI 00 | BHBIX
CIIeICTBUSA 0 aHau3a, | alllpoOKCUMAllUM | HEPAaBEHCTB,
MOJTyYEHHOTO KJIAaCCUYECKHE GbyHKINN B | JIOKANMX B
pe3yibTara pe3yibTaThl pa3IUYHbIX OCHOBE

TEOPHUH HOpMax J0Ka3aTeNnbC

nuddepeHmaIbH TBa TEOPEM

BIX ypaBHEHUI 00
anmnpoxkcuma
ITUH

2. CTpyKTYpa M coepKaHue JUCIHUIIIHHbI

2.1 PacnipeaesieHne TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.
OO6mast TpyIOEMKOCTh AMCITUIUTMHBI COCTABJISIET 2 3a4€THBIX eauHUIbI (72 daca), ux

pacmpeziefieHue Mo BuaaM paboT IpeacTaBieHo B Tabnuie (0 cmydenmos ODO).




By yueOHol paboThl Bcero CemecTtphbl
4acoB (gacel)
8

KonTakTHasi paboTa, B TOM 4ncJie:
AyIUTOpPHBIE 3aHATHS (BCEro): 48 48
3aHgaTHA JIEKIIUOHHOI'O TUIIA 24 24 - - -
JlaGopaTopHble 3aHITHS 24 24 - - -
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
IPAKTUYECKUE 3aHSTHSI) ] ] ] ] ]
HNHas koHTaKTHas padora:
KoHnTtposb camocTositenpHOM padoThl (KCP) 2 2
[Tpomesxxyrounast arrecrauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe:
Kypcosas paboma - - - - -
Ilpopabomka yuebHoco (meopemuueckozo) mamepuaia 7 7 - - -
Buvinoanenue unousuoyanvrulx 3a0anuii (n0020mosKa 7 7 i i i
coobwenull, npeseHmayuii)
Pegepam - - - - -
IToaroToBKa K TEKymeMy KOHTPOJIIO 7,8 7.8 - - -
KonTpoJs:
IToaroroBka K S3K3aMeHY - -
O0mas Tpya0eMKOCTh gac. 12 72 - - -

B TOM 4YHCJI€ KOHTAKTHAsA 502 | 502

pabdora

3a4. efi 2 2

2.2 CTpykTypa IMCUMIIJIMHBI:
Pacnpenenenue BU0B yueOHOI pabOThl U UX TPYIOEMKOCTH IO Pa3/ienaM JUCIHUILTUHBI
(ounas ¢popma).

Konnuectso yacos
e Hanvesonase paszenon Lo Ammopnan - [Breaymitopes
J O3] JIP CPC
Unaterpan  Jlebera, cBoOlicTBA  HHTErPUPYEMBIX
1 (bYHKHI;ﬁ' R 16| 6 |-| 6 4
2 O060011eHHbIE IIPOU3BOHBIE, MPOCTPAHCTBA| »a | 149 | _ | 10 8
" |C.JL.CoboneBa.
3 Knaccuueckne m 00001IEHHBIE pEIIEHUS] KPAaeBbIX 12 4 ) 4 4
3a/1a4 JUIsl DJUIMIITUYECKOTO0 YPABHEHMSL.
BapuanmonHas ~ 3amasa I KBaJPaTHYHOIO
4. |}pyHKIMOHATA B TWILOEPTOBOM IPOCTPAHCTBE, METOA| 6 2 - 2 2
Purtna.
BapuanuoHHble ¥ NPOEKIMOHHBIE  METOABI
5 pemieHuss auddepeHIMaTbHBIX 3a1ad.  Mertoa 78 5 ) 5 38
" |KOHe4YHbIX  dneMeHTOB. IIpobmema  BbIOOpa| ' ’
0a3uCHBIX PYHKIIMH.




‘Hmozo 1O QUCYUNTIUHE: ‘

| 24 [ -] 24 |

21,8

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3ansaTus / cemuHapsl, JIP — maGoparopHbie

sansaTus, CPC — camocrositenpHas paboTa CTy/IeHTa
2.3 Coaep:xaHue pa3ieioB JMCUHILIAHBI:

2.3.1 3ausaTHA JEeKIHOHHOI0 THIIA

Ne HaumenoBanue Conepranme paszena dopma TeKyIero
paszzena KOHTPOJISI
1 2 3 4
1. [IpoctpancTBa GyHKIMK, WHTErpupyembix 110 |JIP:
Jlebery.  CpoiictBa  uHTerpanma  Jlebera:|Texymmii
JOCTaTOYHBIE  YCIIOBUS  HUHTEIPUPYEMOCTHU, KOHTPOJIb
TEOpEMBl O IMPEAEIbHOM IIEPEXO0Je, 3aMEHa|yCBOCHUS
MepeMeHHbIX, TeopeMa DyOuHHU, aOCOMIOTHAsS|TEOPETUYECKOTO
HETPEPBIBHOCTD UHTETrpaia JleGera, MaTepuana
Unterpan  JleGera.|HENpEepbHIBHOCTh B CPEIHEM HHTETPUPYEMBIX [IPOBOAUTCS 10O
Oneparnust ¢byakui, wHTEerpan Jlebera mo  TIagKoi|oT4eTaM
yCpeIHEeHHs TUIEPIIOBEPXHOCTH. CTYICHTOB O UX
UHTETPUPYEMBIX Ycpennenue WHTETpUPYEMBIX (YHKIMN: SIIPO|pEHICHUsX 3a/1ad,
GbyHKIHIA. yCpeIHEHHUsI, ONepalus YCPeIHEHHUs], TIaIKOCTh|TIPUMEpPbI
YCPeNHEHHBIX  (PYHKIHUH,  CXOOMUMOCTh  K|KOTOPBIX
ycpenaHseMbiM (QYHKUUSM B HMHTErPajbHBIX |IPUBEICHBI
HOpMax. [InotHOCTH OECKOHEYHO [HIKE.
muddepeHupyeMbix GUHUTHBIX (QYHKUUNA B
MIPOCTPAHCTBAX HHTETPUPYEMBIX (PYHKIIUH.
2. Onpenenenne W mpocredmue  cBoiictalJIP:
0000IIEeHHBIX MIPOU3BOJHBIX: ITpumepsl| Texymmin
0000IIEHHBIX MPOU3BOJHBIX B IMPOCTPAHCTBAX|KOHTPOIb
C.JI. Co0Gonesa. YCBOEHUS
OO06001IeHHbIE MPOU3BOJIHBIE M YCPEIHEHUSI|TEOPETHIECKOTO
(GyHKIMHA: MEepecTaHOBOYHOCTh OINEpaluil  M|MaTepuaia
CXOIUMOCTh B  HMHTETPAIBHBIX  HOPMAX|[IPOBOJUTCS 11O
MIPOU3BO/IHBIX OT yCpeIHEHHH K 00O0OIIEeHHBIM|OTYETaM
O0600611eHHbIE MIPOU3BOJIHBIM yCpeAHsIeMON (QYHKIUH. CTYIEHTOB O UX
IIPOU3BOJHBIE, Cas3p 0000I1IeHHBIX MPOM3BOIHBIX C|peleHmsIX 3aa4,
yCpEIHEHUS KOHEYHOPa3HOCTHBIMHU OTHOIIEHHUSIMU: [TPUMEPHI
0000IIEeHHBIX CXOJMMOCTh  Pa3HOCTHBIX  OTHOIIEHHUH  K|KOTOPBIX
MIPOU3BOIHBIX, 00OOIIEHHBIM  MPOW3BOAHBIM,  JIOCTATOYHOE|IPUBEICHBI
IUIOTHBIE yCJIOBHE CYIIECTBOBaHMS IMEPBOM 00O0OIIEHHOM HUXKE.
MOJMPOCTPAHCTBA  B|IPOU3BOAHOM.
IIPOCTPAHCTBAX CoOoneBckue TMPOCTPAHCTBA CO CKaJSIPHBIM
C.JI.CoOoiesa. MPOU3BEICHUEM M MX CBOWMCTBA: MOJHOTA,

CXOJMMOCTh  YCpEJIHEHUHl B  mojmobiacTw,

WHBAapUAHTHOCTh IPU HEBBIPOXKJIEHHOHN 3aMeHe
IIEPEMEHHBIX.

Teopemsl 0 npopomkeHuu. [IMOTHOCT IMTagKKUX
¢ynkuuit B npoctpanctBax C.JI. Cobornesa.
Teopembr 0 KOMITAaKTHOCTH BJIOYKEHHI
npoctpanctB C.JI. CoGoneBa B mpocTpaHCTBa
WHTErpUPYEMBIX QYHKIUH.




OKBUBaJIEHTHbIE HOpMBI B mpocTpancTBax C.JI.
CoOoneBa. HemnpepbslBHOCTb U HelpepbIBHAs
Qg epeHIpyeMocTh GbyHKIMH u3
npoctpancte  C.JI.  CobGoneBa.  Teopembl
BJIOXKCHHUS B IPOCTPAHCTBA TIaIKUX (PYHKITHI.

Maremarnueckas MOJEIIb paBHOBecHs | CTyI€HUECKUI
MemOpanbl. Kiaccmueckue u  0000IIEHHBIC|TOKIAT O MOJETH
Knaccuueckune U|pELIeHUs KPacBbIX 3aJad Ul JJUIMIITHUYECKOIO|paBHOBECHS
000011IeHHBIE ypaBHEHHS BTOpPOro mopsaka. KoppeKTHOCThMeMOpaHbI ¢
pelIeHUsT  KpaeBbIX[3TMX 3aJad B OOOOIIEHHOM IOCTAaHOBKE B|MAaKCHMAJIbHO
3a1a4y JULsi|ciTydae CaMOCOIIPS)KEHHOI'O [aKTUBHBIM
JJUIMITHYECKOTO nudQepeHIranbHOro onepaTopa. ydacTueM BeCex
YpaBHEHU. YJIEHOB I'PYIIIBI B
00CYXICHUH
MOJEIIH.
Bapnaunonsas Bapuanuonnas 3agmaua st kBagpatuyHoro|JIP:
14 ;aqa s (¢yHKIIMOHANAa B TWIKOEPTOBOM TMpocTpaHcTBe.| Tekymmii
KBAPATHIHOrO Meton Putna nmoctpoeHHs MUHUMHU3HPYIOLIEH KOHTPOJIb
b I?I_II/IOHaJ'Ia | 10CT1E10BATENLHOCTH. OneparopHoe ypaBHEHHE|yCBOEHUS
i JUISL CaMOCOIPSKEHHOTO II0JIOKUTEIIBHO [TEOPETUUECKOT O
THIIEOEPTOBOM
ONPEIEICHHOIO  OllepaTopa, 3SHEPreTUYecKoe|Marepraa
IIPOCTPAHCTBE.
Meron Puria IIPOCTPAHCTBO OIEpaTOpa, 00O0OIIEHNE TOHATHUS [IPOBOAUTCS IO
pemienuss. Mertox Purma B 3HEpreTnyeckoM|oT4eTam
IIOCTPOCHHUS
. |IPOCTPAaHCTBE OIllepaTOpa, €CTECTBEHHBIE M|CTYIEHTOB O X
MUHUMU3UPYIO IIei
IJIABHBIE TPAHUYHBIC YCIIOBHS. pelieHuax 3anaq,
IIOCJIEI0BATENbHOCTH
IIPUMEPBI
B DHEPreTU4ECKOM
KOTOPBIX
IIPOCTPAHCTBE
IIPUBEIECHBI
omneparopa.
HUXKE.
BaprannoHHoe 10Ka3aTenbCTBO pa3pemiuMocTs JIP:
KpaeBbIX 3a7a4 B 00001IeHHON noctaHoBke 1is| Texkymiuii
CaMOCOIIPSKEHHOT O SJUIANITHYECKOTO|[KOHTPOJIb
oreparopa. YCBOEHUSA
BapunanuonHssIit METOJ IIOCTPOEHUS | TEOPETUUECKOTO
PA3HOCTHBIX CXEM JUISl DJUIMIITUYECKUX KPAeBbIX | MaTepuana
3amad.  [lpumepbl  mpenenbHO — MJIOTHBIX IPOBOJUTCS IO
BapunanvoHHble  H|TOCIENOBATENBHOCTEN KOHEYHOMEPHBIX|0TYETaM
IIPOCKIUOHHBIE noanpocrtpancts B mpocrpaHctBax  C.JL|cTyneHTOB 0 ux
metonael  pemeHusiCoOoneBa. IloHsTe o0 MeToAe KOHEUHBIX pELIEHUsIX 3a/1ad,
TuQdepeHIMaIbHbIX [3IEMEHTOB. IIPUMEPBI
3a/1ay. Meroa|OHepreTnyeckre NpOCTPAHCTBA EPBOU U KOTOPBIX
KOHEYHBIX TPETbEN KPaeBbIX 3aJa4 JUIs IIPUBEIECHBI
3JIEMEHTOB. CaMOCOIIPSKEHHOT O AJUIUIITHYECKOTO HUXKE.
[TIpobnema  BbIOOpajomeparopa. [ TaBHBIE M €CTECTBEHHBIE Jloknazsl
0a3uCHBIX QYHKIHH. [TpaHUYHbIE YCIOBUS B IPOCTPAHCTBAX CTYJIEHTOB O
Cobonesa. MOU(UKAIISIX
Meroa ['an€pkuHa pemenns ornepaTopHbIX METO/a
ypaBHEHMI U KpaeBbIX 3a/1a4 B 0000IIEHHOM lNanépxuna
ITOCTAHOBKE. MIPUMEHUTEIBHO
K pa3HbIM
KpaeBbIM

3agadaM.




[Tpumeuanue: JIP — 3ammra nabopaTopHOi pabOTHI.

2.3.2 3aHATHA CEMUHAPCKOT0 THIA He MPeIyCMOTPEHbI.
2.3.3 JlaGopaTopHbIe 3aHITUA

THILOEPTOBOM

QJUIMIITHYCCKUX OICPATOPOB.

Ne HaumenoBanue TeMarnka nMpakTUYECKUX 3aHITUI dopma TEKyIIEero
B pasnena (cemMmuHApOB) KOHTPOJIS
1 2 3 4
1. MuoxecTBa Mepbl Hysb. Pemenue 3amaud|Omuem no
o cBoiicTBaM mHTerpasna Jlebera. 1a60pamopHoll
Ycpeanenue HMHTErpUpyeMbIX (DYHKIMA. |pabome:
[Ipumepsl ycpeaHeHuil. Pemenue 3agau y
Wnterpan  JleGera.MHoromepHas popMyna HHTETPUPOBAHUS|IOCKH COBMECTHO C
Onepanus 1o yactsm, popmysl ['puna. npernojaaBaresuem, a
yCpeTHEHUS TaK)Ke OTYCTHI
UHTETPUPYEMBIX CTYJEHTOB IO
GbyHKIHH. peLIeHuIo 3a/1ay,
PEUIOKCHHBIX B
KayecTBe
CaMOCTOATEIBHON
paboTHI.
2. [Ipumepsl  BbluMcleHUs  0000UICHHBIX |Omuem no
MPOU3BOJHBIX  (YHKUMH  HECKOJIBKHX |1a00pamopHoil
O06001IeHHbBIE TepEMEHHBIX. pabome:
IIPOU3BOJIHBIE, [IpocrpanctBa C.JI. Cobosnesa. Pemenue 3anay y
yCpeaHEHUS [InotHocts  rnagkux  (GYHKOUH  B|JOCKH COBMECTHO C
0000IIEHHBIX npoctpanctBax C.JI. Cobonesa. Kycouno-|mpenonaBarenem, a
MIPOU3BO/IHBIX, TUHEIHBIE  anmpoKcUManuu  (YHKIUI|TakKe OTYEThI
TJIOTHBIC OJTHOTO W JIBYX HE3aBHCHMBIX apTyYMEHTOB. [CTYJICHTOB I10
noanpoctpanctBa B|Hopmer B mpoctpanctBax C.JI. CoboneBa,|pemieHuto 3aaad,
MIPOCTPAHCTBAX MTOPOKACHHBIC AJUTATITUYECKUMH [TTPEITIOKEHHBIX B
C.JI.CobGomnesa. nuddepeHIMaT HBIMUA OIIepaTOpaMHu. KauecTBe
CaMOCTOATEIBHON
paboThI.
3. Knaccuueckne u 00600meHHbie petieHus|Omuem no
KpaeBbIX 3a7ad Al OJUIUITUYECKOTO1aO60pamopHoll
YpaBHEHHSI BTOPOTO TTOPSIKA. pabome:
K 18CCHeCKIE u Hecranmonapusie kpaeBble 3agaun u ux|PemeHue 3amau y
0000IIICHHBIC PEIICHHUS. JIOCKHA COBMECTHO C
0000111eHHBIE
npernoaaBaresnem, a
pelleHnsT  KpaeBbIX TAIGKE OTUCTLL
3amaqy TUIS
AITUTIITHIECKOTO CTYACHTOB TIO
pelIeHuIo 3a/1aY,
ypaBHEHUSI.
MPEIOKEHHBIX B
KayecTBe
CaMOCTOATEIIbHON
paboTHI.
4. |BapuanuoHHas OmnepatopHoe ypaBHEHHE B rmiibOepToBOM|Omuem no
3aja4a JUIS TIPOCTPAHCTBE. Cenenue €ro K|1abopamophoii
KBaIpaTUYHOTO BapHallMOHHOW 3ajade. DHepreTuveckue|pabome:
byHKIIMOHATA B|IIpOCTpaHCTBA caMOCOIpsDKEeHHBIX | Pernrenue 3amaq y

JOCKHU COBMCCTHO C




IIPOCTPAHCTBE.

Meton Putna
MOCTPOEHUS
MHUHUMM3UPYIO IIEH
MOCJIeI0BATETLHOCTH
B DHEPreTHYECKOM
MIPOCTPAHCTBE
oreparopa.

mpernoaaBaresnem, a
TaKXe OTYETHI
CTYJEHTOB I10
pEIICHHIO 3a/1a4,
MPEUIOKCHHBIX B
Ka4yecTBe
CaMOCTOATEIIbHOMN
paboTHI.

Bapuanuonnsie U

Meron Purtma s camoCOnpsiKEHHOIO
3JUIANITHYECKOTO YpaBHEHUs c

Omuem no
1a60pamopHoll

MIPOCKIIMOHHBIC IrpaHUYHBIMU  yclIOBUsIMU  [lupuxne wu|pabome:
METOIBI pemenusi| Helimana. Pemenue 3angau y
OMePaTOPHBIX Meroa KoHEUHBIX 31eMeHTOB. CTPYKTypa|l0CKH COBMECTHO C
YpaBHEHUU uMatpuuel ['pamma s IBYMEpPHOTO|IPENoOJIaBaTesieM, a
muddepeHIMaTbHBIX |orepatopa Jlammaca B NPSAMOYTOJBHOMU |TAKKE OTYCTHI
3a/1a4. Merton|obOnactu. CTYJIEHTOB 110
KOHEYHBIX Meron lNanepkuHa 1 HECTalMOHAPHBIX |PELICHUIO 3a1a4,
3JIEMEHTOB. KpaeBbIX 3a]1a4. MPEIJIOKEHHBIX B
[Ipobnema  BBIOOpa Ka4yecTBe
0a3UCHBIX (PYHKIIHIA. CaMOCTOSATEJIbHOU
paboTHI.

2.3.4 [IpumepHasi TeMAaTHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOIUYECKOr0 o0ecnedeHusl 1JIsl CAMOCTOATEIbHOH PadoThI
00y4YaOIIUXCS 10 JUCHUILINHE (MOIYJIIO)

Bux CPC

IlepeueHb yueOHO-METOUUECKOT0 00eCIeUeH s JUCIIUILIMHEI
IO BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

N3yueHue neKnoHHOTO
MaTepuaa;
IToaroroBka ordera 1mo
nabopaTopHoii padore;

IToaroroBka K 3a4ery.

MeTroauueckre peKOMEH 1Al 110 OpraHu3auu
CaMOCTOSITENIbHOIM pabOThI CTYIEHTOB YTBEPKACHHbIE Kadeapoit
BBIUMCIUTENbHON MaTeMaTUKU U HHPOPMATHKH, TPOTOKOA Ne 14
ot 14.06.2017 r.

N3yuyenune NeKInOHHOTO
MaTepuana;
ITonroroBka otrdera 1o
nabopaTopHoii padore;
IToaroroBka K 3a4ery.

DJIEKTPOHHBIN BapHaHT METOUYECKOTO MTOCOOUSI C OCHOBHBIMHU
ONPEAEIEHUAMH, YCIOBUAMH 3a7a4 U METOANYECKUMU
PEKOMEHJALUSIMU T10 UX PEIICHUIO.

W3ydeHue TeKIIMOHHOTO
Marepuana,;
[ToaroroBka oTueTa Mo
nabopaTopHoO# paboTe;
[ToaroToBKa K 3a4eTy.

DJIEKTPOHHBIN KOHCIIEKT JEKIIHUMN.

Y4eOHO-METONUYECKUE MaTepHalbl NIl CaMOCTOSITENILHON pPabOThl 0OYyYarOIIUXCS U3
YHUCiIa MHBAJIUIAOB | JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegoctaBisroTcst
B (hopMax, aTanTUPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUTHS HH(DOpMAIIHN:

JIyist i1n ¢ HapyIIeHUsIMH 3PEHUS:




— B TIeYaTHOU (popMe YBETUICHHBIM MIPUPTOM,

— B (popme ayauodaiina;

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hopme aynuodaiina;

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

[TompoOHbIE MOCTAaHOBKH 3ala4 Il CAaMOCTOSITENIbHOW PaOOThI CTYACHTHI MOJYy4YaroT B
OYHOM HHJIMBH]IyaTbHOM OOIICHWH C TmpernonaBaTenieM. OUHble KOHCYJIbTAUU HE COCTABJISIOT
poOJIeMBI: eKEHEAETBHO MPENoAaBaTeNlb padOTaeT B ayIMTOPHH CO CTYJIEHTAMU B CPEIHEM TI0
YeThIPE Yaca.

JUIss MIl ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSIMU BOCHPHUATHS HH(pOpManmu (HapymieHus
3peHust MO0 CiIyXa, a TaKkKe C HAPYHNICHUSMHU OIOPHO-IBUTATEIBHOTO armapara) BO3MOXHA
BUJCO W ayauo 3alKCh JICKIUH: JIGKTOp HMMEET TNPUBBIUKY BCE IPOM3HECCHHBIC CJIOBa
3aMMChIBaTh HA JJOCKE, a 3allMCaHHbIe Ha I0CKe (POPMYJIIBI IOBTOPSATH YCTHO.

3. O6pa3oBare/ibHbIE TEXHOJIOTHU

HHTepakTUBHBIC TEXHOJIOTUU B §-M CEMECTpe MPEyCMOTPEHBI BO BCEX JIA0OPATOPHBIX
3aHATUAX B 00beMe 24 4acos.

Hcnonb3yeMble THTEpaKTUBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH Konnue
CTBO
4acoB

JHuckyccus Ha Temy: «MHTerpan Jlebera — He06X0IMMOE pacIIipeHre HHTerpaia 2

PumaHa 171 HOTHOTHI MPOCTPAHCTB MHTETPUPYEMBIX (DYHKIUI C MTpe3eHTaIUsIMU
IIPUMEPOB, MHTETPUPYEMBIX 10 Jlebery, Ho He HHTerpupyeMbIx o Pumany ¢pyHKuuii.

Huckyccus Ha TeMy: «CriocoObl yCpeAHEHNsI UHTETpUPYEMBIX (YHKIUI. 2
ANNpoKCUMAaLMU MHTETPUPYEMBIX QYHKIMI OecKOHEUHO U DhepeHIupyeMbIMU
GyHKIHSIMI .

Jluckyccrs 0 BO3MOXHBIX IIPEEIbHO TUIOTHBIX MOCIEI0BATENbHOCTSIX 4
KOHEYHOMEPHBIX MOoAnpocTpancTB B npoctpancTBax C.JI.Cobosnesa.

3amuTa HHAUBUIYaTFHOTO MPOEKTA M0 aNMpPOKCUMAINH (UHUTHBIMH CIIIaitHAMH 2
CKAISIPHBIX (PYHKIMI U pereHuit auddepeHnnanbHbIX 3a/1a4 111 0OBIKHOBEHHBIX
i depeHIMaIbHbIX YpaBHEHUH.

TpeHuHT 10 BBIYUCIEHNIO 0000IIIEHHBIX TPOU3BOAHBIX (PYHKIIHUNA OT IBYX 4
HE3aBHCHMBIX IIEPEMEHHBIX.

3amuTa UHAUBUAYAIBHOTO IPOEKTA aMPOKCUMAIIMU KYCOUYHO-ITMHEHHBIMU 2
HEeTIPePBIBHBIMHU CITaiiHaMu (pyHKIHi 13 mpoctpanctB Cobonera C.JI. B 1ockux
o0acTsX.




TpeHuHT MO pacyeTy CKalApHBIX MPOU3BEICHUN IBYMEPHBIX 0a3UCHBIX (PUHUTHBIX 2
CILIAHOB B SHEPreTHYECKUX MPOCTPAHCTBAX JUTUITHIESCKOrO OIepaTopa B
JTUBEPTreHTHOU (hopme.

TpeHuHT MO HyMepalyu y3JI0B MPSMOYTOJIbHON CETKH C aHATTM30M CTPYKTYPbI 4
JICHTOYHOM MaTPHIBl B BAPHALIMOHHBIX U MTPOCKIIMOHHBIX METO/1aX MPUOIIMKECHHOTO
pereHus IByMepHbIX AuddepeHnnanbHbIX 3a1a4.

KomrmbrotepHas cuMmynisiys paBHOBECHsI MEMOPAHBI C 3aKPETNIEHHOM TN CBOOOTHOM 2
rpanuiieil. 3anmra THAUBUAYAIbHOTO TPOEKTA.

Jlist Wil ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3aIlus
KOHCYJIbTAIIM CO CTYACHTOM IPH TIOMOIIM 3JICKTPOHHON HH(OPMAaIMOHHO-00pa30BaTEIbHOM
cpenst BY3a.

4. OueHo4YHbIe CpeACTBA JJIsl TeKYIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMeKYTOYHOM
arrecTauuu

4.1 ®oHA OLEHOYHBIX CPeCTB IS MPOBeIeHUs TeKyllel aTTecTauuu

Texymuii KOHTpOJIb KayecTBa IIOJTOTOBKM OCYIIECTBISETCS IIyTEM IIPOBEPKHU
TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB IOCPEACTBOM

1) IlpuBneueHus CTYACHTOB K aKTHBHOMY OOCYXKICHHUIO OIPEICICHUI, HOBBIX ISl HHUX
pe3yiIbTaTOB, K PELICHUIO TEOPETUYECKHX 3a/1a4 Y IOCKH,

2) [1yOnu4HOM 3aIMThl CAMOCTOSATEIBHO PEIIEHHBIX 3a/a4,

3) Beictymnenuii ¢ JOKJIaJaMu, IOATOTOBIEHHBIMH CaMOCTOSATEIBHO Ha OCHOBE
IIPEUI0KEHHOMN NPENoJaBaTesIeM JINTEPATypBbI.

4) TIoAroTOBKY K 3a4€Ty B KOHIIE CEMeCTpa.

3agaum A1 CaMOCTOSITEIBHOTO PELICHHUS
1. JlokaxkuTe, 4yTO MpsiMasi Ha MJIOCKOCTH SIBJISIETCSI MHOXKECTBOM JABYMEPHOU Mephl HYJIb.
2. JlokaxuTte, 4To (n—l)—MepHaH NoBepXHOCTh Kiacca C'ABNAETCS MHOKECTBOM N—MEpHOi
MEpbI HYJb.
3. Hdokaxure yTrBepxkaeHue: E— MHOkecTBO N—MmepHOW Mepbl Hy/lIb TOrJa M TOJBKO TOTAA,
KOTJja CYLIECTBYET CUETHOE MOKPBITHE ITOr0 MHOXKECTBa KyOaMU ¢ KOHEYHBIM CYMMAapHBIM
00BEMOM TaKoe, 9TO KakJasi TOUKa MHOXeCTBa E MOKphITa OECKOHEYHBIM YHCIIOM KyOOB.
4. OCHOBBIBasCh HA OIpPENEICHUH HW3MepHMoil B oOmactn Q (yHKOMHM Kak mpeaena MOYTH

BCIOJly MocyieaoBaTenbHocTu u3 C (Q), JIOK@XUTEe N3MEPUMOCTB J000it Gpyrkimn u3 C(Q).

5. JlokaxuTe, 4YTO TIpENeNl TOYTH BCIOAY CXOMASIICHCS IOCIEI0BATEIBbHOCTH HM3MEPHUMBIX
GyHKLUH ecTh GYHKLUSA U3MEepUMast.

6. JJokaxwure, uto eciau f, eC(Q) u f, T f>0 nourn Bcroay B obmactu Q mpu kK —> o, 10

f dx>0.
SLka(J; (x)dx

7. Tlokaxwure, 4TO BCsIKasi COOCTBEHHO WHTerpupyemas B oOmact Q mo Pumany QyHkmums

uHTErpupyema u no Jlebery.

8. INokaxwute, uro ¢yukuus Jupuxie uHTerpupyema mno Jlebery, HO HEHMHTErpHpyema IO
Pumany.

9. lokaxkute TeopeMy: Bcsikas MHTerpupyemasi no JleGery HeoTpuuaTeiabHasl MOYTH BCIOJY B

obmactu Q dyHKIMS f(X) paBHAa HYJIIO MOYTHM BCIOJy TOIJa W TOJBKO TOTJa, KOTJa

jf(x)dx:o.



10. TTokaxwute, uto C (6) BCIOJTY TUIOTHO B L (Q) .

11. Tlokaxwurte, uro ecnu obmacth Q orpaHuyeHa, TO Ll(Q)— cenapabenbHOe 0aHAXOBO

MPOCTPAHCTBO.
12. TlokakuTe, 9YTO U3 BCAKOM CXOJSIICHCS B Ll(Q) IMOCJIENOBATEILHOCTU MOYKHO BBIIEIIUTH

CXOJISIIYIOCS TIOYTH BCIOJTY ITOAIOCIEI0BATEIbHOCTb.
13. Ilpu KaKuX 3HAYEHUSX @ CleAyrolue (yHKINU IPUHAATIEkKAT IPOCTPAaHCTBY L, (Q) :

a) f(x)=|x", Qz{XeRnZ|X|<1};
6) f(x)=|x", Qz{XeRnZ|X|>1};
B) f(x)=[X", Q=R,;
1
(%)

—, Qz{XeRn:|x|>1}?

1
n) f(x)=———
R

14. Mokaxure, uro ecn f (x) e L, (Q), To ‘f (X)‘ eL(Q)m I f(x)dx| < Hf (X)‘dx .
Q Q

15. Tlycts f, (X)EC(G), I f, (X)dX <const u f, > f mouru Bcrony B Q mpu k — . Bepno
Q

nu paBeHcTBo lim ! f (X)dx :i f (x)dx ?

16. JlokaxxuTte HENPEPHIBHOCTH HOPMBI.
17. JlokaxkuTe, 4TO BCSAKas CXOJAMIASACA IO HOPME IOCJIEAOBATEILHOCTh B THIHLOEPTOBOM

NPOCTPAHCTBE CXOAMTCS TaKKe c1abo K TOMY K€ MPeIeIbHOMY 3JIEMEHTY.
18. Tlokaxkute, YTO MOCIEAOBATEIBHOCTH SiN (kx) k=1,2,..., cxomutcs cnabo K HYITIO B

L, (0,27), Ho ne cxoautes B HOp™Me L, (0,27).
19. TlycTh HOC/eI0BaTENLHOCTh 2IEMEHTOB f, IMILOEPTOBA MPOCTPAHCTBA CXOAUTCS cnabo K f

npu K — oo u ipu 3TOM i!im Ifl|=[If||- Moxaxure, aro f, cxomures x f no Hopme.
—>w

20. Hokaxure, uto L, (Q) muneiinoe mpocrpancTso.

21. Tlokaxwure, uro ecaum mepa obOmactm Q koHeuna, To L, (Q)c Ll(Q), HO oOpaTHOe

BKJIIOUCHHE HE IMEET MECTA.
22. Tlokaxkute, 9TO ecim Mepa obiaact Q KOHEYHa, TO U3 CXOAMMOCTH TIOCIeA0BaTeNbHOCTH f,

k f M0 HOpMC IMPOCTPAHCTBA LZ (Q) CJICAYCT CXOAUMOCTDH IOCICAOBATCIIbHOCTH HHTCIPAJIOB!:
Ifk(x)dx—>j f(x)dx.
Q Q

23. Hoxkaxwure, yTo Aist ToObix ¢yHkumit f w § u3 mpocrpancTBa LZ(Q) BBITIIOJIHEHO

HEpaBEeHCTBO MUHKOBCKOTO

1/2 1/2

I(f(x)+g(x))2dx < Ifz(x)dx +£g2(x)dx

Q Q



24. Jloxaxute crenctaue Teopem b.Jleu u JleGera: ecnmu f,(x)e L(Q) wu psn i I |fk (X)|dx

k=1Q

CXOJIUTCS, TO PSI i f, (X) a0COJIFOTHO CXOJIUTCS MOYTH BCOAy B Q, QpyHKIMs f(x): i f, (X)
k=1 k=1

npunamiexut L (Q) u I f (x)dx = ij. f, (x)dx.

Q k=1

25. Tokaxure, uto ecan obmacts Q orpanmuena, To L, (Q)— cemapabenbHoe ruibGepToBO

POCTPAHCTBO.
27. Wcnonb3ys OMNEpalHi0 YCPEAHCHHsI, JOKAKUTE, YTO MHOXKECTBO (DMHUTHBIX (DyHKINN

COO(Q) Berogy miotHo B L (Q) uB L, (Q).

28. Tlyets f,gel, (Q) u omHa w3 9TuX ¢QyHKUMA ¢uauTHA. JloKaxkute «hopmymy

WHTETPUPOBAHMS 110 YACTAMY ISl pa3JEIEHHBIX PA3HOCTEMN (5: f,g )LZ(Q) = —( f ,élkhg )LZ(Q) .

29. IlokaxxuTe OPTOrOHANBHOCTH B LZ(—l; 1) OpPTOTOHAJILHOCTh MHOTOWIEHOB Jlexkanpa

L, (x)= ;jxnn [(1—x2)n]

30. Ilokaxkute opToroHaabHOCTH B L (—l; 1) OPTOTOHAJILHOCTh MHOTOWICHOB YeOnIméBa
2;

o
T,(x)=cos| n(arccosx) .

31. Mlycre y o¢yskmun  f (X) B obmactu Q cymectByer 0000IIEHHAs NPOM3BOAHAS
D*f (x)=F(x),ay dynkunu F(X) cymecrsyer o6obmennas nponszsoanas D’F (x)=G(x).
TokaxuTe, 9TO CymecTByeT 0600menHas npoussomnas D f (x)=G(x).

32. Tlokaxure, 4TO M3 CyLIECTBOBAaHMs 000OWeHHOIN mpomsBogHoii D”f(X) me cmexmyer
cymecTBoBanus 0600menHoit nponssoanoii D’ f (X) mpu B <a;, i=1,...n, |B|<|a|.

33. Jloxaxwure, 4To 00001IeHHAs TPOU3BOIHAS GUHUTHON (QYHKIIMU (PUHHUTHA.

34. loxaxmre, uto f (X, X, )=sign(x, )¢ H1(1/x12 +Xx5 <1)_

35. Jlokaxute, 9to f (X, X, )=+/X. +X; € H1(1/X12+X22 <1).

36. Jlokaxmure, uto ecnn f (x)e H'(a;b) u f'(x)=0 nouru Beromy, To f (x)=const.
37. Jlokaxute (popMyiTy HHTETPHPOBAHMH TI0 YacTAM sl GyHKImit u3 H* (Q) , IpeamoJaras eé
CcrpaBeIHBOI sl ynkuii u3 C' ((3 ) .

38. IMokaxure, uto H' (Q) s C(Q) npu Q Cc R,.



0
39. Jlokaxure, uto pyrkums f (X) u3 L, (0; 7 ) npunamnexur H'(0; 7) toraa u tonbko Torxa,

. = 27
KOT/Ia CXOAUTCS YUCIIOBOM PsiJT Z kzbk2 ,roe b, = J. f Sln kx dx .
k=1 T 0

0
40. Jlokaxkure, uto i ar00oi ¢pyukuuun f e Hl(O; 7z) BBITIOJIHSIETCST HEepaBeHCTBO CTEKII0Ba

O ey N

f2 J- dX Haiinure ¢ynkuuto f, € H (0;72), JUIST KOTOPOW 3TO HEPaBEHCTBO
0

npespamaercs B paBeHcTBO. [lokaxure, uto ecmu f (X) #cf, (X), rae ¢ — mocrosHHas, TO UL
dyrkumn f (X)HepaBeHCTBO CTpOrOE.

41. ITycts x=(%,X,)=(rcosg;rsing) u GyHKIHA

f(Xl,Xz):%+irk (a, coskg+b, sinkp) npunamnexur H*(|X| <1). Beipasute uepes a, u
k=1
AR
(_j [_J e
0 0X,

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMC)KyTO‘-IHOﬁ arrecranuu

b, mHTErpan

O e

Bonpocsl o JTeKHHOHHOMY KYPCY

1. ®ysxuuu, uarerpupyemsle mo Jledery. CpaBHeHue uHrerpanoB Pumana u JleGera.

2. Teopewmsl 0 ipeebHOM NIEpEX0Ie Mo 3HaKoM uHTerpana Jlebera.

3. Huddepenunpyemocts unrerpana Jlebera no napamerpy. Teopema @yOorHM O CBEIEHUH
JBOWHOTO MHTETpajia K TOBTOPHOMY U €€ CJIE/ICTBUE O paBEHCTBE ITOBTOPHOTO MHTETpasia
JIBOMHOMY.

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

5. JluneiiHble = HOpPMHMpOBaHHbIE TpocTpaHCTBa. I[IOHATHST  MOJNHOTHI, IJIOTHOCTH,
cenapa0enbHOCTH. [IpuMeps! (yHKIIMOHATBHBIX 0aHAXOBBIX TPOCTPAHCTB.

6. I'mnpbepToBO mpocTpaHcTBO. OPTOrOHANBHBIE CUCTEMBI, KOOPPHUIMEHTH! U piasl Dypbe,
HepaBeHCTBO beccerns.

7. Ilonmueple cucreMbl B THUIBOEpTOBOM mpocTpaHcTBe. W3oMopdusm u  uzomerpus
cernapaleNbHbIX THIBOEPTOBBIX MPOCTPAHCTB.

8. IlpoctpancrtBa Ll(Q) u L, (Q), uX MoyiHoTa. AOCOIOTHAs HENPEPHIBHOCTh MHTErpalia
JleGera 1 HEMIPEPHIBHOCTH €T0 B CPEIHEM.

9. Snpo ycpennenus u ero coicTBa. Cpesaromast GyHKUus it 001acTH. YCpeIHeHHs
dynxmmit w3 L (Q) u L,(Q), nx cxommmocs.

10. Knaccuueckast gopMmysa HHTETpUPOBaHMS MO 4YacTsIM, €€ HKBHUBAJICHTHOCTH (popmylie
["aycca-Octporpaackoro. Onpeaenenre 0000IIEHHON MPOU3BOIHOMN MIEPBOTO MOPSIIKA.

11. OGo0mieHHbBIe TPOU3BOJHBIE MPOU3BOJIBHOTO MOPSIKA, UX CBOMCTBA: €AMHCTBEHHOCTb,
HE3aBUCHMOCTh  OT  mopsaka auddepeHnnpoBaHus, JTHHEHHOCTh  ONEPAlUU
muddepentponanus. O6001IeHHas TPOU3BOAHAS GUHUTHON (DYHKIIMH.

12. OGo0mIeHHBIC TIPOU3BOTHBIE PYHKITHI |X|, |X1| u Sign(xl) B N — MEpHOM I1ape.



13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

I'uns6eproBsl mpoctpancTea H “(Q) m ux mpocTeiinme cBoicTBa.

O0o00mIeHHbIE TPOU3BOIHBIE U cpenHue GyHKIuH. CXOOMMOCTh YCPEIHEHHH B HOpME
npoctpancTea H¥.

Cnen dymkumm n3  H'(Q) ma rmamkoii (n-1) — mepHoii mosepxnoctn. Popmyna

o 1
WHTETPUPOBAHMUS 110 YacTsM Jisl pyHKIUH u3 npoctpanctea H ™ (Q).

Teopemsl BI0XkKEeHHs IPOCTPAHCTB L | (Q) JIpyT B Jpyra, BIoxkeHus npoctpancte H*(Q)

B C'(Q).
Teopembl o0 mnpomokeHud. I[LIOTHOCTH MPOCTPAaHCTBA TIAAKUX  (QYHKIUH B
0k
npoctpancteax H*(Q) . Ipocrpanctea H (Q).
ol
DKBHBaNeHTHBIE HOpMUPOBKK mpoctpancte H'(Q) m H (Q). HepasencrBo Crekinosa
B.A.
Knaccuueckue u  000OIIEHHBIE pEelIEHHMs KpaeBbIX 3ajad  Juisl  JIMHEHHOro
AJUTUNITUYECKOTO YPABHEHUS BTOPOTO MOPSIIKA.
JlokazatenbCcTBO KOPPEKTHOCTH 000OIICHHOM MOCTaHOBKH 3a1a4n J(upuxiie, OCHOBaHHOE
Ha Teopeme Pucca.
JlokazarenbcTBO KOPPEKTHOCTH 0OOOIICHHOW MOCTAHOBKH TPEThe KPaeBOH 3a1aun s
JMHEWHOTO JJUTMITHYECKOTO YpaBHEHHsI BTOPOTO MOPsJIKA, OCHOBAaHHOE Ha TeopeMe
Pucca.
Bapuanmonnass 3amada Ui KBQJpPaTUYHOrO  (YHKIMOHAA B  THIBOCPTOBOM
npocTpancTBe. JleMmMa 0 MUHUMH3HPYIOLIEH MOCIET0BaTEILHOCTH.
[TocnenoBarenbHOCTh PUTIA, €€ CXOOUMOCTh K 3JEMEHTY, PEAU3YIOIEMy MHHUMYM
KBaJIPATHYHOTO (PYHKIIHOHAIIA.
BapuainmoHHOE J0Ka3aTeIbCTBO Pa3pElIMMOCTH KPAeBbIX 3a1a4 Ui AJUTMIITHYECKOTO
YpaBHEHHUS BTOPOTO TOPSIIKA.
OneparopHoe  ypaBHEHHE B THUJIBOEPTOBOM  MPOCTPAHCTBE. DHEPreTHUECKOE
POCTPAHCTBO CaMOCOTIPSKEHHOTO MOJIOKUTEIHFHO OMPEIEIIEHHOTO OIepaTopa.
DHepreTUYecKoe MPOCTPAHCTBO AIUIHIITUYECKOTO OIepaTropa ¢ TPaHUYHBIMU YCIOBUSIMH
Hupuxie.
DHEepreTUYecKoe MPOCTPAHCTBO AIUIHIITUISCKOTO OIepaTropa ¢ TPaHUYHBIMU YCIOBUSIMHU
BTOPOTO U TPETHETO POJA.
EcrecTBeHHBIC ¥ TJaBHBIE  TpaHWYHBIC  YCIOBHs.  [IpeAenbHO  IJIOTHBIC
0l
TIOCTIeIOBATENBHOCTH  TIOANPOCTpaHCTB B mpocTpancTax H'(0;1) m H (0;1). Metox

KOHCYHBIX 3JICMCHTOB.

IIpuMepHbIe 3aJaHUS K 3a4eTy

ol

3agaua 1. JfokaxuTte, uto s 000 pyukimn f (X) u3 npoctpancta C.JI. Cobonepa

H (Q) cpaBemayuBo HepaBeHcTBO B.A. CtekioBa

_[ f2(x)dx < c“Vf (x)dx,

e moctosiaHas C > 0 He 3aBucut ot f .

33}13'-13 2. HCHOJ’ILBY?I TCOpEMY PI/ICCQ., MOKAKHUTEC, UTO JJIA SJUTMIITHYCCKOIO YPaBHCHUA

CITpaBeINBa



Teopema. Ecim a(x)>0 8 Q uum a(x)#0 B Q, wmn o(x)#0 Ha Q, To 15 MOGBIX

f eL,(Q) u ¢ €L,(6Q) cymectyer exuncrBensoe 0606menHoe pemrerne U(X) 3anaun

—Zn:(ai’j(x)uxj)}a(x)u: f(x), [2—;+a(x)uj

i,j=1 i

=o(x).

X

aQ

IIpu 3TOM HMeEET MECTO HEPABEHCTBO

||u| HY(Q) < C(” f ||L2(Q) + ||(0|||_2(5Q))

B KOTOPOM MOCTOsiHHAst C >0 He 3aBucsat ot f u ¢.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX MICUXO(DU3NICCKUX OCOOCHHOCTEH.

— IpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBS ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl TIOATOTOBKY OTBETA HA 3a4eTe;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsSI MHBAIUIOB H JIUIL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbS MPETYCMATPUBACTCS MCIIOJIb30BAHUE TEXHUYCCKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYaTbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOJAUMOCTH JIJIsl O0YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U WHBAIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTAaTOB OOyUYEHHsS 110 JAUCHUILUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJbTAaTOB OOyYCHHS WHBAIUIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHHUIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMYCHHSIM WX 3J0POBbS U BOCIPHATHS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

5. IlepeyeHb OCHOBHOIi M JOMOJHHUTEILHOW y4eOHOW JHUTEPATypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCHMILIMHBI (MOXYJIs1)

5.1 OcHoBHas JUTepaTypa:
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'. Jlekmuu 1O TEOpUHM WHTETPANBHBIX ypaBHeHHMU: ydeOHumk / W.I.
IlerpoBckuii ; nox pen. Onerinuk O.A.— Mocksa : ®uzmatiut, 2009. — 136 c¢. — Pexum
noctyma: https://e.lanbook.com/book/59553.
3. Bnagumupos, B.C. YpaBuenus marematnueckoi pusuku: yue6nuk / B.C. Bnagumupos, B.B.
KapunoB. — MockBa : @wsmaraur, 2000. — 400 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/2363.
4. Bnamgumupos, B.C. COopHUK 3a1ad NO ypaBHEHMSIM MaTeMaTH4ecKod (U3HMKHU: ydyeOHOe
nocobue / B.C. Bnagumupos, A.A. Bamapun.— Mocksa : ®uszmatnut, 2001. — 288 c. —
Pexxum noctyma: https://e.lanbook.com/book/2364.

Jst OcBOEHMS TMCLMITIMHBI MHBAJIMIAMU U JIMLIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
37I0pOBbSl UMEIOTCS M3/1aHKS B SJIEKTPOHHOM BHJIE B AJIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JlaHby» u
«Yuuepcurerckas ononuoreka ONLINE.

5.2 JlonosiHUTEILHAS JIUTEPaTypa:


https://e.lanbook.com/book/2181
https://e.lanbook.com/book/59553
https://e.lanbook.com/book/2363
https://e.lanbook.com/book/2364

1. Tuxonos, A.H. luddepennmanpasie ypaBuenus: yueonnk / A.H. Tuxonos, A.b. Bacunnena,
A.I'. CpemnukoB. — MockBa : ®usmatiur, 2002. — 256 c. — Pexum pocrymna:
https://e.lanbook.com/book/48171.

2. Jlecun, B. B. YpaBHeHus MaremaTudeckod Qu3uku [DIEKTpOHHBIN pecypc] : ydeOHoe
nmocoone / B. B. Jleun. - M. : KYPC : HHOPA-M, 2017. - 240 c. -
http://znanium.com/catalog.php?bookinfo=520539.

6. Ilepeyenr  pecypcoB  HMH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHONH  ceTH
«HTEepHEeT», HEOOXOAMMBIX IJISI OCBOEHHSI AU CUUIJIMHBI (MOIYJIs1)
1. DOnexTpoHHBII KaTajor Hayunoi OoubnmoTexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnektpoHHass OubnuoreuHas cuctema "YHuBepcuteTckas OubOmmoreka ONLINE"
http://biblioclub.ru/
DOnektponHas OubianoreuHas cucrema usnarenscta "Jlane" https://e.lanbook.com/
DnektponHas oubaroreunas cucrema «fOpaiim» http://www.biblio-online.ru
DnexkrponHas oubaunoreunas cucrema «ZNANIUM. COM» www.znanium.com
DnektponHas 6ubnmnoreunas cucrema « BOOK.ruy https://www.book.ru
OnekrponHas oudianoreunas cucrema eLIBRARY.RU http://www.elibrary.ru

No ko

7. MeToauyeckue yKazaHus 1Jisl 00y4aoImMXcs N0 OCBOEHUIO AU CHUIIIUHBI

Martepuan kypca H3J10KEH B OCHOBHOM B JIUTEPATypHBIX UCTOYHHUKAX, IEPEUUCICHHBIX B
CIHCKE JOTIOJIHUTENILHOW JUTEPAaTyphl 1O NPUYMHE WX JAaBHErO M3JaHHA. ABTOPOM JTAaHHOTO
Kypca HamkCaH pPACHIUPEHHBI KOHCHEKT JIeKIHHA, WIIIOCTPUPOBAHHBIN MPAKTUYECKUMU
npuMepaMu. DJIEKTPOHHBINA BapUAHT 3TOTO TEKCTa JIOCTYIEH CTy/IeHTaM. M3ydyeHue ykazaHHOTO
TeKCTa ¢ pa3dopoM TMPUMEPOB U pEIICHHEeM IMPUBEACHHBIX TaM 3a/Jad OTHECEHO K
CaMOCTOSITENIbHOM paboTe Mo JAaHHOMY KYpCY.

Jlexnu 1 nabopaTtopHble 3aHATHs Yepenyrorcs. OOmeHne mpenoaaBares U CTyJJCHTOB B
ayIUTOpUU  TIpEeArNojiaraeT  MpeJBapUTENIbHYI0  HPOpabOTKy  KOHCIEKTa  CTyJICHTaMHu
CaMOCTOSITENIbHO. 3ajaya IpernojaBaTeisi COCTOMT B PacCTAaHOBKE AaKIEHTOB M Pa3bSICHEHUU
CMBICJIa U HEOOXOJMMOCTH BBEJICHMs 00OOIICHUH KIacCHUYeCKUX MOHATUM. /[ mosHoLeHHOro
BOCTIPHSITHS HOBBIX OOBEKTOB HEOOXOIMMa WILTIOCTpPAIMS WX TMPAKTHYECKOTO MPUMEHEHUSI.
TakuMu TpuMepamu SIBISIFOTCSI 33/1a4d paBHOBECHSI U JIBIDKEHHUST MEMOpaHBI, a TaKkKe 3a/aaya
pacrpocTpaHeHusl Temia B TPEXMEPHOM o0Obeme. DTo (u3nyeckue MOJENH, Il KOTOPBIX
MaTeMaTHYeCKue MOJETU NPUBOJMAT K HHTETPAIbHBIM COOTHOUICHHUSM, B3SATBIM 32 OCHOBY
ompeneneHus 0000meHHbIX pemeHnid auddepennnanbabix 3amad. [IpuBeneHHbIE TTPUMEPHI
bu3nueckux Mojenel CBUIETENbCTBYIOT O €CTECTBEHHOCTH MOHATHS 000OIIEHHOTO peleHus U
O €ro TIEpPBHYHOCTH OTHOCHUTEIIFHO TMOHATHSA Kiaccuueckoro pemeHus. CoBpeMEHHBIE
yrcineHHble MeToabl Putiia m TanepkuHa pemieHus KpaeBbIX 3afad Ui AuddepeHInaIbHbIX
ypaBHEHUW OCHOBAHBI HA MTOHSATUU 00OOIIIEHHOTO PEIICHUSI.

Ha nabGopaTopHbIX 3aHATHUAX CTYACHTaM MpenjaraloTcs MpUMEpPhl IS TpPUMEHEHUs
TEOpUH, W3JIOKEHHON Ha JIEKIUSIX U B YINOMSHYTOM KoOHcmekTe. OOcyxkiaeHue crnocoOoB
pellieHus] TMpeajiaraeMbIX 3ajJad MPHU3BAHO AKTUBU3UPOBATH IO3HABATEIHHYIO JEATEIHHOCTH
CTYACHTOB. JTOMY JIOJDKHA CIOCOOCTBOBATH TMPAaKTHYECKass HANPABICHHOCTh HWTOTOBBIX
pe3ysIbTaToB

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJOTHI, HCIOJIb3yeMbIX NMPH OCYIIECTBICHUH
00pa3oBaTeILHOIO NMpPoIecca Mo JMCUUILIHHE (MO1YJII0) (MPU HEOOXOAMMOCTH).

8.1 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH.
B nanHoM Kypce HeT He00X0AMMOCTH B UCIOJIb30BaHUHM MH()OPMAITMOHHBIX TEXHOJIOTHH,
Kkpome penaktopa Word ams yTeHHs! 3JIeKTPOHHBIX ocoOuid. [Ipu moAroroBke KypcoBbIX padoT,


https://e.lanbook.com/book/48171
http://znanium.com/catalog.php?bookinfo=520539
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/Web
http://www.biblioclub.ru/
http://biblioclub.ru/
http://e.lanbook.com/
https://e.lanbook.com/
http://www.biblio-online.ru/
http://www.znanium.com/
https://www.book.ru/
http://www.elibrary.ru/

CBSI3aHHBIX C YHUCICHHBIMM METOAAMHU PEIIEHHUs KpaeBbIX 3ajad MOTYT, NOHAA00STCS S3bIKU
IIPOrPaMMHUPOBAHHUS BBICOKOI'O YPOBHS, @ TAKKE MATEMAaTUYECKHUE ITaKETHI.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTeYeHusl.

CIUCOK JTMIIEH3MOHHOTO MPOTPAaMMHOT0 00CCIICUCHUSI:

1. Microsoft Office Word Professional Plus.

2. Mathcad PTC Prime 3.0

3. Maple 18

4. MATLAB
Cnucok cBOOOHO pacpOCTPAHIEMOr0 MPOTPAMMHOI0 00ECTICUEHU S

1. Free Pascal

2. Lazarus

3. Microsoft Visual Studio Community

8.3 llepeuenb He0OXOAUMBIX HH(OPMANUOHHBIX CIIPABOYHBIX CHCTEM.

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

2. DnekTpoHHO-OMONMOTeUHas cucTeMa u3aarenscrsa «Jlanwy (http://e.lanbook.com).

3. DnexTpoHHas OuOnMHoTeYHas cucreMa «YHuBepcuterckas oubimoreka ONLINE»
(www.biblioclub.ru.).

9. MarepuanbHo-TexHn4yeckass 0a3za, HeoOXoauMasi Ui  OCYLIeCTBJICHUS
00pa3oBaTe/ILHOIO NMpPoIecca Mo TUCHUILINHE

MaTepI/IaJ'ILHO'TCXHI/I‘IeCKOC obecmeueHue AU CITHUITIIMHBI

No Bun pabor
(MoOyJIsl) M OCHAIIIEHHOCTD

1. JlekuMoHHbIC 3aHATUS | JICKIIMOHHAS ~ ayAUTOPHS, CIEUAIbHO  000pyJIOBaHHAS
My.HI:THMeI[HﬁHLIMH ACMOHCTpallMOHHBIMUA KOMILJIICKCaMHU,
yueOHOI Mebelnbio

2. JlabopaTopHblie [Tomemienne ayig  mpoBeneHUs  JAOOPATOPHBIX — 3aHATUH
3aHATHUSA OCHAIIIEHHOE yueOHO Me0enblo, NIEPCOHAILHBIMU
KOMIblOTepaMH ¢ JgoctynoM Kk certu "UHtepHer" wu
o0ecrieyeHHeM J0CTyla B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpeay OpraHu3aIuu

3. I'pynnossie [Tomemienue 115 MPOBEACHUS IPYNIOBBIX (MHIUBUIYATbHBIX )
(MHAMBUAYATbHBIC) KOHCYJIbTAILIHH, yueOHOI Me0enblo, OCHAILlEHHOE
KOHCYJIbTAIIUH NPE3CHTALlMOHHON TEXHUKOU (IPOEKTOp, IKpaH, HOYTOYK) U

COOTBETCTBYIOIIUM NPOTPAMMHBIM 00ecleYeHUEM

4. Texkymuii  KOHTpOJIb, | [lomemienue s NMpOBENEHMS TEKYyLEH U IPOMEKYTOYHOM
IPOMEXKYTOYHAs aTTecTaluH, OCHAILlEHHOE yueOHOI Me0enblo,
aTTecTanus IIEPCOHAJILHBIMU ~ KOMIIBIOTEPaMHU € JOCTYIIOM K CETH

"UnatepHer" wm oOecrmedeHMEM JOCTyma B JJIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY OpraHU3AIHH

5. CamocrosTenpHas Kabuner nmns camocTosiTenbHONW pabOThI, OCHAIIEHHBIN
pabora KOMIIBIOTEPHOM TEXHUKOU C BO3MOMXHOCTBHIO MOAKIIOUECHUS K
cetu «VHTEepHET», MPOTPaMMON DKPAHHOTO YBEIUYCHHS H
00€ecCIeueHHbII TOCTYIIOM B JJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTEIbHYIO CPETy YHUBEPCHUTETA



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

PEIIEH3HU A

Ha pabouyi0 nporpamMMmy AHCLMIUIMHEI 110 BbIOOpY «AINPOKCHMALMS 3ME€MEHTOB
(GYHKUMOHANBHBIX TNPOCTPAHCTB» MO HampasleHnio mnoarotoBkd  02.03.01
MaremaTika H KOMIBIOTEPHBIE HaykH (kBanupuxauus «Oakanasp») no npodmmo
«BbIYHCIHTENbHBIE, MPOrpaMMHBIe, WH(POPMAIMOHHBIE CHCTEMBI W KOMIBIOTEPHBIE
TEXHONOIMK», IIOJArOTOBICHHYIO 3aBelylOIUM KadeApol  BRIMHCIHTENBHOM
maremMatukd ¥ HHpopMaTHkH KyOI'Y kanamzatoM (u3HKo-MaTeMaTHYecKMX Hayk
nonenroM INafinenxo C.B.

Pabouas  nporpamma  JMCHMIUIHHBI  «ANNPOKCHMAUMS  3JIEMEHTOB
(YHKIHOHAIBHBIX NMPOCTPAHCTBY COMCPHT LeNH M 3aNa4YH OCBOCHHS AMCIATLUIHHEL
MmecTo JueuiumuEsl B crpykrype OOIl BO, TpeGoBanus K pe3ynbTaTtaM OCBOSHMS
COIep)KAaHHA  JIMCLMIUIMHBI,  COJACPKAHHE M CTPYKTYPY  AHCLHMIUIHHBI,
o0pasoBare/ibHble TEXHOJIOTMH, OLEHOYHBIE CPeACTBa IS TEKYLIEro KOHTPOIS
YCIIeBaeMOCTH ¥ [IPOMEKYTOYHOMH aTTeCTALHH.

Haspanue u costepkanue paGoyeli mporpaMMB! ZUCHMIUIHHE! K ATIMTPOKCHMAIHS
3/IeMEHTOB (YHKUMOHAIBHLIX IPOCTPAHCTB» COOTBETCTBYeT yueOHOMY MaHy 1o
HanpasieHHio noaroroBkd 02.03.01 MateMaTika ¥ KOMIBIOTEPHBIE HAYKH, MPOMHIL
NoAroToBkH «BeMMucIHTENBHBIE, NpOrpaMMHBIC, HMHOOPMALMOHHBIE CHCTEMBI H
KOMIILIOTEPHEIE TEXHONOTHHY.

Copnepxanue paboyell MporpaMMEl COOTBETCTBYET YPOBHIO MOATOTOBIEHHOCTH
CTYJEHTOB K H3Yy4YEHMIO JaHHOH AHCUMIUIHHBL YCNEIHOCTh H3YYeHHs JHCUMILTHHEI
ofecriednBaeTCs MOArOTOBKOH CTYAGHTOB MO TAaKMM  AWCIHIUIMHAM, Kak
MaTeMaTH4YeCKHuit aHaNu3, anrebpa, JuddepenunanpHbIe YPaBHEHMS,
(OYHKIHOHAIBHBIR aHAH3, YHCICHHBIE METOBI.

Knaccuueckas Tteopuss annpoxcumauuu GyHKUMH BXOAMT B MporpamMmy
obssarenbHOM  aMcUMIUIMHBl  «Yucnennsie  Mertoae». ChenHanmsHBIR  Kype
OPHEHTHPOBAaH HAa METOAbI IIOCTPOEHHS IEMEHTOB HAWIYYIIEro NpuUbMDKeHHs B
KOHEYHOMEPHBIX MOANPOCTPaHCTBAX (YHKIMOHAJIBHLIX MPOCTPAHCTB C HOPMaMH
paBHOMEpHO#H MO0 HHTErpanbHOM CXOJHMMOCTH, a TAKXKe B POCTPAHCTBAX CETOYHBIX
Gbyuxuui, HalleleHHbIX aHAIOraMH yKa3aHHbIX HopM. Ocoboe BHMMaHHe yaelsercs
TEOPHH NMPHOIHXEHHS B rIbOEPTOBBIX MPOCTPAHCTBAX HHTETPHPYEMBIX B KBajipare
GyHKIwMi, AUCKPETHO 3aNaHHBIX GYHKUMH, a Taxke dyHkuuit 3 npocrpancrsa C.JL
CobGonesa ¢ 06001EHHBIMH POU3BOAHBIMH TTEPBOTO MOPSAIKA.

PaGo4as  mporpamva  HamenreHa Ha  BCECTOPOHHIOK  MOJAIOTOBKY
BLICOKOKBATU(DHIMPOBAHHALIX CNEUMATHCTOB, KaK B TEOPeTHYECKOM, TaKk H B
NPHK/IHOM HalpaBlIeHH .

Cuuraro, uro pabouas nporpaMma COOTBETCTBYET [OCYAAPCTBEHHBIM
TpeOOBAHUAM K MHHHMYMY COMACPYKAHHSA H YPOBHIO MOArOTOBKH BHIMYCKHHKOB MO
Hanpasienuio noaroroBkd 02.03.01 Maremaruka M KOMIbIOTEPHBIE HAyKU
(xBanudukauus «dakanasp») H MOXeT ObITH peKoMe aHa JUid BBICIIHX y4eOHBIX
3aBe/IeHHil. p S,

02

JIOKTOp 3KOHOMHYECKHX HAYK, £ e “\“
KaH/IU/IaT TeXHUYECKHX HayK, A A 5500
npodeccop Kadeaps! KOMIBIOTEPHBIX g g E
TexHonorui u cucrem Ky6lrAY % .f Jlyuenxo E.B.



PEIIEH3HA

na paboTyio nporpaMMy JHCHHIUIHEE! 10 BE0OpY « ANNpPOKCHMANHA 3MEMEHTOB QYHKUHOHANBHEIX
NpOCTPAHCTEY N0 HanpasneHHK noaroToBkH 02.03.01 MaTemaTHKa H KOMIBIOTEPHBIE HAYKH
(xpamaprkauns «Sakanaspy) no npodrmo «BEMHCIHTENERER, TPOrPAMMHEEIE, HHOOPMAIHOHHEIE
CHCTEMBI M KOMNRIOTEpHEIE TeXHONOrHMY. NOITOTORNSHHYID 3apelyiommM  kadenpoli
BEMHCTHTENbHON MareMaTuxkd H uagopmartiakn Kybl'Y kamamparom (H3HKO-MaTeMaTHHECKHX
Hayk gouentom [afigenxo C.B.

Pabowas nporpamma npodmieHON  AMCUMIIHMEL  «ANNPOKCHMAIEA  JIEMEHTOB
GYHKUMOHANBHEIX NPOCTPAHCTE) CONCPKHT UENH H 3alA4H OCBOSHHA IHCIHILTHHEL, MECTO
mucuanaerel B cTpykType OOIl BO, tpefosamma K pesynsTaTaM OCBOSHHS COAEPWAHHA
AMCUMAIMEEL, CONSPIKAHHE H CTPYETYPY NHCIMILTHHEL 0BpajoBaTeNbHEe TEXHONOIHH, OUeHOYHER
CPeNCTRa A TEKYLIEro KOHTPOMA YCIeBaeMOCTH B MPOMERYTOTHON aTTecTAHH,

Hazpanme B conepxanne pabodeil nporpaMMel THCHHAMHHE! «ANNPOKCHMALES IEMEHTOR
(YHEIHOHANEHEIX NPOCTPAHCTB» COOTBETCTBYET y4eGHOMY IUIAHY [0 HANDABIEHHIO MOATOTOBKH
02.03.01 MaremaTHka W KOMIBITEPHHE HAYKH, NPO(HITL NOATOTOBKH «BhMMHCTHTENbHBIE,
NpOrpaMMELIE, HHPOPMALHOHHEE CHOTEMB! H KOMABIOTEPHEIE TEXHONOTHHY,

Copepwanne paGodeii nporpaMMBl COOTBETCTEYET YPOBHIO NOATOTOBNEHHOCTH CTYACHTOB K
HIVYECHHI JaRHOH JHCHHNAHHBL  YCOCIMIHOCTE HIYICHHA OHCUHOMHEEL oDecmedHBaceTCE
noaroTopxoll CTYASHTOB MO TAKHM JMCHHIIIWHSM, Kak MarvematHdeckud amanus, anrefpa,
mubdepeRnmaTEEBE  YpaBHeHHA,  (VHKUHOHANBHEN — AHANH3,  YMCACHHBIE  METOMRL
npemuecteyromeit gucupnmunoil «IuddepenynantHEle YPaBHEHHA B YACTHED NPOH3BOIHEDG,

Tpamuunonself Kype 4HCICHHBIX METOJOB ODHEHTHPOBEH HA KIACCHYECKHE METONE
npubarmenns QYRKIHA H NoAcKa MPHOMMKEHHLX pelieHrA QyHKIHOHATBHLIX ypasHeHH. Kypc
IuddepenumameHrX  ypasHeHHE B 4ACTHRIX NPOHIBOIHEIX HANENSH HA  HCCHENOBAHME
MareMaTH4eckoll KOPPeKTHOCTH NOCTAHOBOK KPAGBEIX 347139 ATA YPaBHEHHH © MOCTOAHHEIMH
koa(duunenTamMn, pemennd KOTOPBIN, K4K NMPABANO, HAXOJSTCH B SBHOM Buae. B peansnix
MATEMATHYECKHX MOIENAN 4acTo faHunle guddbepeHuMancHelx 3amaq SBAMOTCA Pe3yILTATAMH
NOKATRHEN HIMEpeHHi, THOD MONy9aioTcd B BHOE NpHONHKCHHEIN peINCHHHR HHBX 38184,
BCEICTBHE Hero PacCMATPHBACMBIC 3A0AMH MOTYT HE HMETh KIACCHYECKHX PelleHuil W B 3TOM
COy4ae BOSHHMKACT HeOOXONMMOCTE PACITHPEHHA NOHATHA pemenus. CoBpeMEHHEIE METOIE
YHCNEHHONO pemeHHa MH(GDepeHIHANLHEN 30134 TAKKe OCHOBAHHEL HA MoHATHH obofmenHoro
pemerns. [looToMy ecTecTREHHEIM MpPONOTHEHHEM JAHHOID CHCUHANBHOIO Kyped AoimeH OLITE
KYpC 00 NpaKTHYecKoH peanM3Ialuy BAPHATHOHHEIY H OPOCKIHOHHEIN METONOBR pelleHus
CTANHOHAPHELX H HECTAHOHAPHBIX KPacBLIX 3a0ad Mna JaddepeaIHANEHEIX YpaBHEHHH B 4ACTHAIX
MPORIBOIHEIX.

Pabouas nporpamsma saneneHa Ha BCECTOPOHHION MOATOTOBKY BHICOKOKBATH(HIHPOBAHHELX
CTEURATHCTOBR, Kak B TEOPETHYECKOM, TAK H B IPHKIAIHOM HANPaBIeHHH,

Cumraro, 9ro pabouas nNporpaMma COOTBETCTBYET rOCYOAPCTBEHHLIM TpeGOBaHHAM K
MHHHMYMY CONEDHAHHA H YPOBHIO MOATOTOBKH BGHITYCKHHKOB MO HANPABICHHI) MNOATOTOBKH
02.03.01 MaremaTHra W KOMMBIOTEpHHE HaykH (KBanmHdukanms «Gakanasps) M MomeT ObiTs
peEROMEHOBAHA AN BREICIOHX YueOHBIN 3aBeneHmnil.

Ipodeccop kadenps
npuEnagHoii matemaraxn KyGl'y ﬁj‘,
KAHJHAAT GHIHKO-MATEMATHYSCKHX HAYE :7 Al —_—

AOUEHT -I-Capmm{u B.H.



