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1. HCJII/I U 3aJa44 U3YyYCHUA TUCHUIIIMHBI

1.1 Ilear AUCHUILUIMHBI: CHOPMUPOBATH Y CTYACHTOB MPEICTABICHHUS O COBPEMEHHBIX
MoAXoAax K TIOHSATHIO PEIICHHS OINepaTOpHbIX ©  JuddepeHIralIbHBIX YpaBHEHUH B
(YHKIMOHAJIBHBIX TPOCTPAHCTBAX, IOCTPOCHHUIO UX JHUCKPETHBIX aHAJOTOB, a TaKXe O
YHCIICHHBIX METOJIaX PEIICHUs TaKuX 3a1a4 Ha OBM.

1.2 33[{3'!1/1 AUCHHUIIVIMHBI: T10Ka3aTb €CTCCTBCHHOCTH ITOHATHA 0606H.[CHHOFO pemiCHuA
,I[I/I(b(i)epeHHI/IaHBHBIX 3aaa4, MOACIUPYIOIIHUX (I)I/I?)I/I‘IBCKI/IC IIpoUECChl C HEIMIaAKMMU OJaHHBIMU,
Korga KJIaCCHUYECKOC€ PCHICHHUEC MOXET HE CYIIECTBOBATh. HpI/IKJ'IaI[HaH 3ajladya Kypca -—
O3HAaKOMJICHHUE CTYACHTOB C BapUWalMOHHBIMH MW IIPOCKOWMOHHBIMHM METOAAMHU ITOCTPOCHUA

JMICKPETHBIX MOJIeJIell OCHOBHBIX (D (epeHInalbHBIX 3a/1a4 B YACTHBIX TPOU3BOIHBIX.

1.3 Mecro aucHMIUIMHBI (MOAYJIs) B CTPYKType 00pa3oBaTeibHOH NPOrpamMMbi.
JucuumumHa 1o BBIOOPY «ANMPOKCHMALUS 3JIEMEHTOB (YHKIMOHAIBHBIX IPOCTPAHCTB
OTHOCHUTCS K BapuaTUBHOW yacTH bioka 1 Jlucuuminnel (MOAY/H), SBIISIOIIETOCS CTPYKTYPHBIM
anemenTom OOII BO mo mnpodminto «BerauciuTenbHble, MpOorpaMMHbBIC, WH()OPMAIMOHHBIC
CUCTEMbl U KOMIIbIOTEpHBIE TEXHOJIOTUMY». CTyNEHTHl JOJDKHBI OBITh TOTOBBI HCIIOJIB30BATh
MOJIyUYeHHBIE B ATOW OOJIACTH 3HAHHUA, KaK IMPH U3YYEHUU CMEXKHBIX IUCIMIUIUH, TaK U B
npodeccuoHanbHOM JeaTenbHOCTU. /I MOJIHOIEHHOTO IMOHMMAaHMs CIEeNHaIbHOTO Kypca
HEOOXOIUMBI 3HAHMS, YMEHHUS U HaABBIKH, 3aJ0KEHHbIE B KypcaX MaTeMaTHYeCKOro aHaju3a,
JTMHEHHOU anreOpbl, PyHKIMOHAIBHOTO aHanM3a U AuddepeHnnanbHbIX ypaBHEHUH, TUCIIUTLIHH
CTeIIhaIN3aIii.

1.4 IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB O0yYeHHsI MO JMCHUILIIMHE
(MOxy/10), COOTHECEHHBIX ¢ IUIAHUPYEMbIMH pPe3yJbTATAMH OCBOCHHS

o0pa3oBaTeJIbHOM MPOTrPAMMBI.
Hpouecc N3YUCHUSA IOUCHUIIJIMHBI HAIIPABJICH Ha q)OpMI/IpOBaHI/IC (91 (5913%:0)11175,€ KOMHCTCHHHﬁI
OIIK-3, IIK-2, TTK-3.

No HNunexc Conepxanue B pesynbrare uzydeHust yueOHON AUCIIUTUTMHBI
. | KOMIET | KOMIETEHIHHA (nmmm eé 00yyaromuecs 10JIKHbI
| eHIMM YacTH) 3HATh yMeTh BJIAJIEeTh
1. OIIK-3 | CriocoOGHOCTBIO K | OCHOBHbBIE JIOKa3bIBaTh TEXHUKOM
CaMOCTOSITEITbHOM ONpefieNieHusT U | allpPOKCUMAalLMO | MOCTPOCHUS
Hay4YHO- CBOWCTBA HHBIE CBOMCTBA | aJlTOPUTMOB
HCCIIEIOBATENbCKOMN (GyHKIIMOHAIBHBI | MOJIPOCTPAHCT | IOUCKA
palore. X MpocTpaHCTB, B | B CoOONEBCKUX | MPUOINKEHN
KOTOPBIX IIPOCTPAHCTB. i QyHKUIMH U
ONpeIeTeHbI 0000IICHHBI
KJIACCUYECKUE U X  peuieHui
0000111eHHBIE KpaeBbIX
peneHHs 3aj1aq
KpaeBbIX 3a/ad B
YaCTHBIX
PON3BOIHBIX
2. I1K-2 CnocoOHOCThIO OCHOBBI ~ TEOpUH | BHIOUpATH MeTOAaMH
MaTeMaTHYECKU ANMpPOKCHUMALUH: | TUCKPETHBIC UCCIJIEIOBaHU
KOPPEKTHO CTaBUTh | GOPMBI  3aJaHUs | aHAJIOTU s




Ne WNHunekc Conepxanue B pesynbrare nzyuenusi yueOHON AUCIUTIIMHBI
L. | KOMIIET | KOMIETEHIHH (nmm eé 00yyYaromuecs T0JKHbI
SHITNH YaCTH) 3HATh yMeTh BJIaj1eTh
€CTeCTBEHHOHAYYHBIC npuOImKaeMbplx | QYHKIIMOHAJIBH | KOPPEKTHOCT
3a/1auu, 3HaHue | (PyHKUUH, KIacChl | bIX u
IIOCTAaHOBOK OpUOIMKAIOMUX | IPOCTPAHCTB, B | AuddepeHn
KJIACCMYECKUX  3a7ay | QyHKUUH, KOTOPBIX QJIbHBIX
MaTeMaTHKH orpeneneHne OTIpEIeIICHBI 3ajad, KaK B
MOHSTUS KJIACCHYECKHUE U | KJIACCUYECKO
onmM3ocTU 0000I1IIeHHbBIE W, TaKk W B
MPUOJIMIKAEMBIX M | PEIICHUS 00001IIeHHOM
npuOIMKaMUX | QYHKIHOHAIBH | OCTAaHOBKAX
GbyHKIINIH; bIX YPaBHEHUM, |, a Takke
OCHOBHBIE pa3pabarbiBaTh | METOAAMU
onpeeneHus YHCIICHHBIC UCCJIEIOBaHU
(YHKIMOHATIBHBI | METOBI u|s
X  TPOCTPAHCTB | AITOPUTMBL. BBIYHCITUTEN
AKX BHOM
byHKIUH, KOPPEKTHOCT
IPOCTPAHCTB "
byHKIUI C JMCKPETHBIX
HUHTETPATHHBIMU aHaJIOTOB
HOpMaMHy, GbyHKIIMOHAT
IPOCTPAHCTB BHBIX
C.JL.CobGoneBa, B YpaBHEHUH.
YaCTHOCTH, 3HAeT
OnpeNieNieHuss |
CBOMCTBA,
0000IIEeHHBIX
TIPOU3BOIHBIX
UHTETPUPYEMBIX
(GYHKIHI.

3. I1K-3 CrnocoOHOCTBIO CTPOro | GyHIAaMEHTAJIbHBl | MAaTEMAaTUUYECKU | METOJaMHU
JIOKa3bIBATh e pE3yIbTATHI | CTPOTO J0Ka3aTeNnbC
YTBEP)KICHHUE, MaTeMaTH4ecKoro | opMynupoBarh | TBa
chopmMyIupoBaTh u U JIOKa3bIBaTh | (DyHKIIMOHAI
pe3yibTar, YBUJETH | (YHKIIMOHAIBHOT | TEOPEMBI 00 | BHBIX
CIICICTBUS 0 aHan3a, | almpoKCUMAIlNY | HEPAaBEHCTB,
MIOJTy4YEHHOT O KJIacCUYECKHe GbyHKIMN B | JIeXalmx B
pe3yibTara pe3yIbTaTHI pa3IMIHBIX OCHOBE

TEOPHH HOpMax JI0Ka3aTeNbC

nuddepeHnranbH TBa TEOPEM

BIX YpaBHEHUI 00
anmpoKCcCHMa
107041

2. CTpyKTypa M coaepkaHue THUCHUILINHBI

2.1 Pacnpenesienre TPYA0EMKOCTH AUCUMUILJIMHBI 10 BUAaM padoT.
OO6mas TpyI0€MKOCTh JAUCIUIIIMHBI COCTABISICT 2 3a4eTHBIX enuHUIbl (72 daca), Ux

pacmpeneneHye mo Buaam padoT npecTaBieHo B Taduuie (0 cmyoenmos ODO).




Bun yae6HO# paboThI Bcero CemecTpbl
JacoB (dacel)
8

KonTakTHasi pabora, B TOM 4yHcJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 48 48
3aHATHUA JIEKIUOHHOI'O TUIIA 24 24 - - -
JlaboparopHble 3aHATHS 24 24 - - -
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,
NPAaKTUYCCKHUE 3aHSATHSI) i ) ) ] )
Nuas koHTaKTHas padora:
Kountpois camocTositenbHoi pabotsl (KCP) 2 2
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocTosiTe/IbHAsA padoTa, B TOM YHce:
Kypcosas paboma - - - - -
IIpopabomxka yuebrnoco (meopemuueckoeo) mamepuana 7 7 - - -
Buvinonnenue unousuodyanvHulx 3a0anuii (n0020mosKa 7 7 i i i
coobwenull, npeseHmayuii)
Pechepam - - - - -
[TonroroBKa K TEKyIIeMy KOHTPOJIIO 7,8 7,8 - - -
KoHnTtpoJb:
[ToaroToBka K FK3aMeHy - -
O01as Tpy10eMKOCTh yac. 72 72 - - -

B TOM 4HCJIe KOHTAKTHAsA 502 | 502

pabora

3a4. e/l 2 2

2.2 CTpyKTypa IMCOHMILIHHbI:
Pacnipenenenuie BUoB yueOHOW pabOTHI U UX TPYAOEMKOCTH IO pa3fjesiaM JAUCHUIIINHBI
(ounasn popmay).

KomnuecTBo yacos
Ne HaumenoBanue pazaenon Beero AyS;ST(?TI;HaH BHea;}::g;TT(;p nad
J. [II3| JIP CPC
1 I/IHTera;TI JleGera,  cBoiicTBAa  MHTEIPHUPYEMBIX 16 6 ) 6 4
byHKIHA.
2 O060011eHHbIE MPOU3BOIHBIE, MpOCTPAHCTBAl oo | 14 | _ | 1g 8
* |CJL.CoboneBa.
3 Knaccuueckue n 00001IeHHBIE pellIeHUsT KPAaeBbIX 12 4 i 4 4
3a7a4 I DJUIMIITHYECKOTO YPAaBHEHUS.
Bapuanmonnas 3ajgaya IS KBaJIPATHYHOTO
4. |dpyHKIMOHATA B TWILOEPTOBOM IPOCTPAHCTBE, METOA| 6 2 ) 2 2
Purtna.
BapuanuonHele W NPOEKIIMOHHBIE  METOJbI
5 pemienuss auddepeHIHanbHEIX  3a1ad4.  Meron 78 2 ; 2 38
" |koHeuHBIX  amemeHTOB. [IpoGmema  BeIOOpa| '
0a3MCHBIX (YHKIHUH.




|Umozo no ducyunaune: |

24 [-] 2 |

21,8

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsTust / cemunapsl, JIP — nmaGopaTtopHbie

sansitusi, CPC — camocrosiTenbHas paboTa CTy/IeHTa
2.3 Copnep:xanue pa3/ieioB TUCHUILINHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

WHBApUAHTHOCTh NPU HEBBIPOKIECHHON 3amMeHe
MEPEMEHHBIX.

Teopemsl 0 npopomkeHuu. [IMOTHOCT MIagKKUX
¢ynkuii B npoctpancTtBax C.JI. Cobonesa.
Teopembl 0 KOMITAaKTHOCTH BJIOYKEHUI
npoctpanctB C.JI. CoGoseBa B mpoCTpaHCTBa
WHTETPUPYEMBIX (YHKITHH.

HanmenoBanue ®dopma TeKyIero

Ne Coneprxanue paszjena

paszneina KOHTPOJIS
1 2 3 4
1. [IpoctpanctBa ¢GyHKIMHA, HUHTErpUpyembIX 110 |JIP:
Jlebery.  CnoiictBa  wmHTerpana  JleOera:|Texymmii
JIOCTaTOYHBIE  YCIIOBUS ~ HMHTErpPUPYEMOCTHU, KOHTPOJIb
TEOpEMBbl O TMPEAETbHOM Tepexo]e, 3aMeHa|yCBOCHHS
NEpEMEHHbIX, TeopeMa DyOuHHU, aOCONIOTHAsI|TEOPETUYECKOTO
HEMPEPHIBHOCTh UHTerpasa Jlebera,|MaTepuana
Wnterpan  JleGera.|HENpepbIBHOCTh B CPEIHEM HMHTETPUPYEMBIX [IPOBOAUTCS 110
Onepanus ¢byakiuii, wuHTerpan Jlebera mo  riagKoii|oTyeTaMm
YCpEIHEHUS TUIEPIIOBEPXHOCTH. CTYIEHTOB O UX
UHTETPUPYEMBIX Ycpennenue WHTErpupyeMbIX (QYHKIMMA: SOpO|pelIeHHsIX 3a1ad,
(GyHKIMIA. YCPEIHEHMsI, ONepalys YCPEAHEHUS], TT1aIKOCTh|IIPUMEPbI
YCpEOHEHHbIX  (YHKIUH, CXOJUMOCTh  K|KOTOPBIX
ycpenaHseMbIM (QYHKLUUSM B MHTErPajbHBIX |IPUBEICHBI
HOpMax. [TnoTHOCTB OECKOHEYHO [HUXKE.
middepeHpyeMbIX GUHUTHBIX (QYHKIHA B
MIPOCTPAHCTBAX UHTETPUPYEMBIX (PYHKIIUI.
2. Onpenenenne u  mpocredmmue  cBoiictsalJIP:
00001IEHHBIX MIPOU3BOHBIX: [Tpumepsl| Texymumii
0000IIEHHBIX TPOM3BOJHBIX B IPOCTPAHCTBAX|KOHTPOJb
C.JI. CobGonesa. YCBOEHUS
OO0oOu1IeHHbIE TPOM3BOJHBIE U  YCPEIAHEHUS | TEOPETHUECKOTO
(GyHKIMI: TepecTaHOBOYHOCTh OINEepaluil  Hu|Marepuana
CXOOMMOCTb B HHTErPalbHBIX  HOPMAax|IIPOBOJUTCS IO
MIPOU3BOJIHBIX OT YCPEIHEHUH K O0OOIIEHHBIM|OTYETaM
O060011eHHbIE IIPOU3BO/IHBIM yCPETHAEMON (PYHKIIUH. CTYIEHTOB O UX
MPOU3BOAHBIE, CBsi3b 00001IEHHBIX MIPOU3BOIHBIX C|pelIeHusIX 3a/1a4,
YCpEOHEHUS KOHEYHOPa3HOCTHBIMU OTHOLIEHUSIMU: |[IPUMEPBI
0000IIIEHHBIX CXOJIMMOCTh  PA3HOCTHBIX  OTHOIIEHWH  K|KOTOPBIX
IIPOU3BOJHBIX, 000O0IIEHHBIM  MPOU3BOAHBIM,  JIOCTATOYHOE|IPUBEIEHBI
IJIOTHBIE yCIIOBUE CYILECTBOBAHMS MEPBON 00OOLIEHHOM! [HIDKE.
NOANPOCTPAHCTBA  B|IIPOM3BOAHOM.
IIPOCTPAHCTBAX CoboneBckue MPOCTPAHCTBA CO  CKAISIPHBIM
C.JI.CoGouneBa. MPOU3BEICHUEM U MX CBOMCTBa: IOJIHOTA,

CXOAMMOCTh  YCpeIHEHUH B  M0A00JIacTH,




DKBUBAJICHTHbIE HOPMBI B TipocTpancTBax C.JI.
CoboneBa. HempepblBHOCTP W HEMpPEpBIBHAS
mudepeHIpyeMOCTh byHKIMI u3
npoctpanctB  C.JI.  CobGoneBa.  Teopembl
BJIO’KEHUS B IPOCTPAHCTBA TMAAKUX (PYHKIHH.

Maremarnueckas MOJENb paBHOBecHs|CTy€HUECKU
MeMmOpanbl. Kiaccuueckne u  000OIIEHHBIE|TOKIIAL O MOJICTH
Knaccuueckue U |peLIeHUs] KpaeBbIX 3aad JUlsl 3JUIMIITUYECKOTO|paBHOBECHS
0000111eHHBIE ypaBHeHHUs BTOporo mnopsaka. KoppekTHocTsMeMOpaHbI ¢
pelIeHHsT ~ KPaeBBIX[3THX 3aJad B OOOOIIEHHOH MOCTAaHOBKE B|MAKCHMAaIbHO
3a1a4 JUIsi|clTy4dae CaMOCOIIPS)KEHHOI'O [aKTUBHBIM
AIUTUIITUYECKOTO Qg QepeHInaIbHOTO OnepaTopa. y4acTHEM BCexX
YpaBHEHUS. YJIEHOB I'PYIIIHI B
00CYyKIeHUN
MOJIEJIH.
Bapuanuonnas 3agaua s kBagpatuyHoro|JIP:
Bapuanuonnas pral A A AP N
sanaua s ¢byHKIIMOHANa B TWiIKOEPTOBOM mpocTpaHcTBe.| Tekyimii
Meron Putna moctpoeHMs MUHUMHU3HPYIOLIEH [KOHTPOJIb
KBaJPaTUYHOT O
(byHKIHOHANa | 1OCTIENI0BATENLHOCTH. OnepaTopHoe ypaBHEHHE|yCBOCHUS
i TUISt CaMOCONPSKEHHOTO 10JIOKUTEIBHO [TEOPETUUECKOT O
THIOEPTOBOM
ONpEJIEJICHHOr0  OllepaTopa, HSHEPreTUYecKoe|Marepuana
IIPOCTPAHCTBE.
Merox Puria MPOCTPAHCTBO ONEpaTopa, 0000IIEHUE TOHITHS [TPOBOIUTCS 11O
HOCTDOCHMS peuwieHusi. Meton Purtna B 3HEpreTuyeckoM|0T4ETaM
p ., |IpOCTpaHCTBE oOIllepaTopa, €CTECTBEHHBbIE HU|CTYJIEHTOB O UX
MUHHUMH3UPYIO HIeH
[JIaBHBIE TPAHUYHBIC YCIIOBHUS. peleHusx 3aaad,
[OCJIEI0BATENbHOCTH
IIPUMEpBI
B DHEPreTHYECKOM
KOTOPBIX
IIPOCTPAHCTBE
MIPUBE/ICHBI
oreparopa.
HUXKE.
BapuanuoHHoe 10Ka3aTenbCTBO pa3pemmMocTsb | JIP:
KpaeBbIX 3aJau B 000011eHHOM mocTtaHoBke A | Tekymuit
CaMOCONPSYKEHHOTO AJUTMITUYECKOT O [KOHTPOJIb
oreparopa. YCBOCHHS
BapunannonHnsIit METOJ IIOCTPOECHUS | TEOPETUUECKOTO
Pa3HOCTHBIX CXEM JUISl DJIMNTUYECKHUX KpaeBbIX MaTepuaa
3amady.  [lpumepbl  mpenenbHO  IMIIOTHBIX IPOBOJUTCS IO
BapuanyoHHble  HM|IOCIIEN0BATEIBHOCTEN KOHEYHOMEPHBIX |0TYETaM
MPOEKIIMOHHbIE noanpocTpaHcTd B mpoctpaHctBax — C.JL.|cTyaeHTOB o ux
meroabl  pemeHus|CoOoneBa. [loHsATHE O MeToAe KOHEUHBIX|peIIEHHX 3a1a4,
nudepeHIMaTbHBIX [JJIEMEHTOB. MPUMEPHI
3az1ad. MeTtoa|9HepreTuieckue NpocTpaHCTBa EPBON U KOTOPBIX
KOHEYHBIX TpeTbel KpaeBbIX 3a1ad JIs MIPUBE/ICHBI
AJIEMEHTOB. CaMOCONPSYKEHHOTO TN TUYECKOTO HUXKE.
[Ipobnema  BBIOOpa|omepaTopa. [ TaBHBIE U €CTECTBEHHBIE Jloxmanb
0a3MCHBIX (YHKUUH. [TpaHUYHBIE YCIOBHS B IPOCTPAHCTBAX CTYZEHTOB O
Cobornena. MOIU(PUKAIIAX
Meron I'an€pkuna peleHus onepaTopHbIX MeTo/Ja
yYpaBHEHUN U KpaeBbIX 3a7a4 B 0000IIEHHON lNanépkuna
ITIOCTAaHOBKE. IIPUMEHUTEIBHO
K pa3HbIM
KpaeBbIM

3a1adaM.




[Tpumeuanue: JIP — 3ammra nabopatopHOi pabOTHI.

2.3.2 3aHATHS CEMHMHAPCKOI0 THIIA He NPeTyCMOTPEHbI.
2.3.3 JlaGopaTopHbIe 3aHATHSA

THIHOEPTOBOM

OJUTUIITUYCCKUX OIMEPAaTOpPOB.

No HanmenoBanue TemaTuka NpakTUYECKUX 3aHATUN dopma TeKyIero
B pasnena (cemuHapoB) KOHTPOJIA

1 2 3 4

1. MHoxecTBa Mepbl HyJb. Pemenue 3anayd|Omuem no
1o cBoiicTBaM uHTerpaina Jlebera. 1abopamopHoll
Ycpennenue uHTErpupyembix GYHKIUIL. pabome:
[Ipumeps! ycpenHEHM. Pewenne 3amau y

Wunrterpan  JleGera.MHoromepHasi opmysia HHTErPUPOBAHUSA|TOCKH COBMECTHO C

Onepanus 1o yactsM, popmyier ['puna. npernoaaBaresuem, a

yCpeaHEHUS TaK)Ke OTYEThI

WHTETPUPYEMBIX CTYJEHTOB I10

GbyHKIHi. pelleHuIo 3a/1ay,
IPEJJIOKEHHBIX B
KayecTBe
CaMOCTOSITENILHOM
paboTHI.

2. [Ipumepsr  BbuMcieHUs  0000mEeHHBIX |Omuem no
MPOU3BOJIHBIX  (DYHKUMH  HECKOIbKUX|[IAdOOpamopHoll

O0600111eHHbIE IIEPEMEHHBIX. pabome:
MIPOU3BOJIHBIE, [IpoctpanctBa C.JI. CobGornena. Pemenue 3amay y
yCpeIHEHUS [InotHocts  rmagkux  (YHKOUH  B|JOCKH COBMECTHO C
0000IIEHHBIX npoctpancTtBax C.JI. Cobonesa. KycouHo-|npenonaBarenem, a
MIPOU3BOJIHBIX, JUHEIHbIE  annpoKcUMaluu  (YHKIUI|TaKKe OTYETHI
IIJIOTHBIE OJIHOTO U JIBYX HE3aBHCHMBIX apTyMEHTOB. [CTYJEHTOB 10
noanpoctpanctBa B/Hopmel B npoctpanctBax C.JI. CoboneBa,|peiieHuto 3aaad,
MIPOCTPAHCTBAX MIOPOK/ICHHBIE IIUNTUYECKUMU |IPEITIOKEHHBIX B
C.JI.Cobomnena. nudepeHIaTbHBIMU OTIEPATOPaMHU. KauecTBe
CaMOCTOSITEIIbHOM
paboTHI.

3. Knaccuyeckne u o0oOmieHHble perieHus|Omuem no
KpaeBbIX 3a7ad s 3JUIMIITUYECKOTO1ab60pamopHou
ypaBHEHMsI BTOPOTO MOpPsIKA. pabome:

K1acenuecKue u Hecrannonapuele kpaeBble 3amaud M ux|Pemenue 3amay y
0000I1IeHHBIE PEeIICHUS. JIOCKH COBMECTHO C
000011IeHHbIE
npernojaBaTesieM, a
pelieHust  KpaeBbIX TAIOKE OTYCTLL
3a1a4 TUIS
UM TUYECKOTO CTYIEHTOB 11O
pELIEeHNUIO 3a/1aY,
YpaBHEHHS.
MIPEJI0KEHHBIX B
KauyecTBe
CaMOCTOSATEIIbHON
paboThI.
4. |BapuanuoHHas OneparopHoe ypaBHEHHE B TUIbOepTOBOM|Omuem no
3a/aya JUIS | IPOCTPAHCTBE. Ceenenue ero K|1abopamopHoii
KBaJIpaTU4YHOTO BapHAIlMOHHOM 3ajade. DHepreTuveckue pabome:
¢byHKIHOHATA B|IIPOCTpAaHCTBA caMOoCONpsKEHHBIX |Perienne 3agad y

JOCKH COBMCCTHO C




MIPOCTPAHCTBE. npernoaaBaresuem, a
Meron Putna TAaK¥Ke OTYETHI
MTOCTPOCHUS CTYJEHTOB 10
MUHHMMU3UPYIO LIEN pELIeHUIO 3a1a4,
MOCIIEI0BATEIHHOCTH PEIOKEHHBIX B
B DHEPreTHYECKOM KauyecTBe
MIPOCTPAHCTBE CaMOCTOSITENIbHOM
oreparopa. paboTHI.

5. Meron Putna gs  camoconpsibkeHHOro|Omuem no
Bapuannonnble  U|3JUTUNITUYECKOTO YpaBHEHUS clrabopamopnotl
MIPOEKIIMOHHBIE rpaHUYHBIMU  yclioBusiMu  [lupuxne wu|pabome:

METO/IbI pewenusi|HelimaHa. Pemenne 3anau y
OTIepaTOPHBIX MeTtoa KOHEUHBIX 3JeMeHTOB. CTPYKTypa|dI0CKH COBMECTHO C
ypaBHEHUHU ulMatpunel ['pamma 14 IBYMEpHOTO|IIPENOaBareieM, a
muddepeHManbHbIX |oniepatopa Jlammaca B MPSMOYTOJBHOM |TaKkKe OTYETHI
3ajad. Merton|o0Onactu. CTYJEHTOB I10
KOHEYHBIX Meton lanepkuHa A HeCTallMOHAPHBIX [PELICHUIO 3a1a4,
3JIEMEHTOB. KpaeBbIX 3aj1a4. MPEIOKCHHBIX B
[Ipobnema  BBIOOpa KauecTBe
0a3UCHBIX (PYHKIIHH. CaMOCTOSITEIIbHON
paboTHI.

2.3.4 lIpumepHasi TeMATHKA KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHEI.

2.4 TlepeyeHb y4eOHO-MeTOAHYECKOr0 o0ecnedeHUs! ISl CAMOCTOSATEIbHOI padoThl
o0y4yaimuxcs M0 AMCHUILIAHE (MOLYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUILTAHBI

Bug CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM paObOThI

1 | U3yueHue neKIUOHHOTO
MaTepuana;
IToaroroBka ordera 1Mo
nabopaTopHoO# paboTe;

[TonroroBka K 3auery.

MeTtoauueckrie peKOMeH1allii 10 OpraHu3auu
CaMOCTOSITENIbHON PabOThI CTYACHTOB YTBEPKICHHbIE Kadeapoil
BBIUMCIUTENbHON MaTeMaTUKU U MHPOPMATHKH, TPOTOKoa Ne 14
ot 14.06.2017 1.

3J'IeKTp0HHLII>i BApHUAHT METOAUYCCKOT'O MOCOOMS ¢ OCHOBHBIMH
OnpeaACIICHUAMU, YCIOBUAMU 3a1a4 U METOANYCCKUMU
PECKOMCHAAHUAMU 110 UX PCIICHUIO.

2 | M3yuyeHue neKIHOHHOTO
Marepuarna;
[ToaroroBka oTyeTa Mo
nabopaTopHO# paboTe;
[TonroroBka K 3auery.

3 | I3yueHue JTEKIMOHHOTO
Marepuaa,
ITonroroBka ordera 1Mo
nabopaTopHoii pabdore;
ITonroroBka K 3a4ery.

DJIEKTPOHHBIN KOHCHEKT JIEKIUH.

Y4eOHO-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXcsl U3
qKcila MHBAJINWJIOB U JIUL] C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(YOPMAIIH:

JUist 1 ¢ HapyIIEHUSIMH 3PEHHSL:



— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopme aynuodaiina;

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (popme ayanodaiina;

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

[TompoOHbIe MOCTAaHOBKH 3aJad IJIsi CAMOCTOSITENIbHOW PadOThl CTYACHTHI MOJTYy4YaroT B
OYHOM HHJMBH]IyaTbHOM OOIIEHUH C mpernojaBaTteneM. OuHble KOHCYIbTAMU HE COCTABISIOT
poOJIEMBI: €XKECHEICIBHO MPENoaBaTelib padOTaeT B ayIMTOPHH CO CTYJICHTAMHU B CPEIHEM I10
YeThIpe yaca.

Jlist U1 ¢ OrpaHMYCHHBIMHA BO3MOXKHOCTSIMH BOCHPUSATHS WHGpOpMAIMU (HAPYIICHHSI
3peHHs MO0 CiIyXa, a TaKXKe C HAPYIICHUSMHU OMOPHO-IBUTATEIIBHOTO arapara) BO3MOXKHA
BUICO W ayauo 3alHcCh JIEKIUH: JIGKTOp HMEEeT TNPUBBIUKY BCE IPOM3HECEHHBIC CJIOBa
3alUChIBATh Ha JIOCKE, a 3aIIMCAHHBIC Ha JOCKE (DOPMYIIBI IIOBTOPSTH YCTHO.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

HHTepakTUBHBIE TEXHOJIOTUU B §-M CEMECTpe MPeayCMOTPEHBI BO BCEX J1a00paTOPHBIX
3aHATUAX B 00beMe 24 4acos.

Hcnonb3yembie MHTEpAKTUBHBIE 00pa30BaTeNbHbBIE TEXHOIOTHH Komnye
CTBO
4acoB

Huckyccus Ha Temy: «HTerpan Jlebera — He0OXOAMMOE pacIIUPEHUE HHTETpaIa 2

Pumana 71 HOTHOTHI MPOCTPAHCTB MHTEIPUPYEMBIX GYHKLIUN» € TPe3eHTalusIMU
IIPUMEPOB, MHTETPUPYEMBIX 110 Jlebery, Ho He HHTerpupyeMbIx 1o Pumany ¢pyHKuuii.

Huckyccus Ha TeMy: «CriocoObl yCpeTHEHUSI MHTETPUPYEMBIX (PYHKIIUH. 2
ANIpoKCUMAalK UHTETPUPYEMBbIX PYHKIMH OeckoHeuHO nuddepeHpyeMbIMU
GyHKIHSIMI.

Jluckyccus 0 BO3MOXHBIX IIPEJIENbHO IUIOTHBIX MOCJIEI0BATEIBHOCTSX 4
KOHEYHOMEPHBIX OANpocTpaHcTB B npoctpancTBax C.JI.Cobosnesa.

3amTa MHANBUAYAIEHOTO MTPOEKTA IO ANMPOKCUMANINY (PMHUTHBIMH CILIAHAMHU 2
CKJIAPHBIX (QYHKIMHA U pemeHuil tuddepeHanbHbIX 3a1a4 A1 00BIKHOBEHHBIX
muddepeHIranbHbIX YpaBHEHUH.

TpeHuHr Mo BeIYMCICHNUIO 0000IIEHHBIX MPOU3BOAHBIX (DYHKIUI OT ABYX 4
HE3aBHCHMBIX IIEPEMEHHBIX.

3amnura HHANBUAYAILHOTO MTPOEKTA alIPOKCUMAIINN KYCOUHO-THHEHHBIMU 2
HETPEPBIBHBIMU CIUIaiiHaMu GyHKIHI u3 mpocTpancTB Cobosiea C.JI. B TIocKkux
o0JacTsx.




TpeHuHT 10 pacueTy CKaISIPHBIX MPOU3BEACHHH IBYMEPHBIX 0a3UCHBIX (PUHUTHBIX 2
CIUTIAifHOB B SHEPTreTHUYECKUX MPOCTPAHCTBAX ALIMITHYCCKOTO OIepaTopa B
JTUBEPreHTHOU (hopMme.

TpeHuHT 0 HyMepay# y3JI0B IPSIMOYTOJIbHOM CETKH C aHAJTM30M CTPYKTYPHI 4
JICHTOYHOW MaTPUIIbl B BAPHAIIMOHHBIX U MPOCKIIMOHHBIX METOAAX MPHOIMKEHHOTO
pereHus IByMepHbIX AuddepeHnnanbHbIX 3a1a4.

KomnbroTepHast cCHMyJIsiiis paBHOBECHS MEMOpPAHbI C 3aKPEIUIEHHON MJIM CBOOOIHOM 2
rpaHulel. 3amuTa HHANBUYAIbHOTO IPOEKTA.

Jist Ui ¢ orpaHUYeHHBIMU BO3MOXHOCTSIMU 370POBbS IIPEIYCMOTPEHA OpraHu3aIus
KOHCYJIbTAIIMA CO CTYACHTOM IpPH TIOMOIIU 3JICKTPOHHOW HH(OPMAIMOHHO-00pa30BaTeIbHON
cpenst BY3a.

4. OueHOYHbIE CPECTBA 1JIsl TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH H MPOMEKYTOYHO
aTTecTaluu

4.1 ®oH/ OLIEHOYHBIX CPEICTB JUIS MPOBEIeHUs TeKYIIel aTTecTanun

Tekymuii KOHTPOJb KadeCTBA IMOATOTOBKH OCYIIECTBISCTCS IMyTEM MPOBEPKH
TCOPCTUICCKHUX 3HAHUU U MPAKTUYCCKUX HABBIKOB IMOCPCACTBOM

1) TlpuBneueHHs: CTYACHTOB K aKTHBHOMY OOCYKICHHUIO OINpPEACTICHUI, HOBBIX IS HHUX
PE3yabTaTOB, K PEIICHUIO TCOPETHUSCKUX 3a71a4 Y JIOCKH,

2) Ily0nuYHO# 3alMThI CAMOCTOSATEIILHO PEIICHHBIX 3a/1ad,

3) BsolcTynmneHuil ¢ JoKiIagaMu, IOJATOTOBJIEHHBIMM CaMOCTOSITEIBHO Ha OCHOBE
IpeII0KEHHOM MPeroaBaTesieM JTUTEPATyPhl.

4) IToAroTOBKH K 3a4€Ty B KOHIIE CEMECTpa.

33[{3‘-11/[ AJIA CAMOCTOATEJILHOI'O PCIICHUS
1. I[OK&)I(I/ITC, 4TO 1IpsAMasa Ha IIJIOCKOCTHU ABJIACTCA MHOXKCECTBOM HByMepHOP’I MCPBI HYJIb.

2. JlokaxuTte, 4TO (n—l)—MepHaH noBepxHOCTh kiacca C'sABNsgeTcs MHOKECTBOM N —MepHOi
Mephbl HYJIb.

3. Hokaxure yTBepkaeHue: E— MHOXeCTBO N—MepHOW Mepbl Hylb TOrJa M TOJIBKO TOTAA,
KOI'Jla CYIIECTBYET CUETHOE IMOKPBITUE 3TOT0 MHOXKECTBA KyOaMHM C KOHEYHBIM CYMMAapHbBIM
00BEMOM TaKoe, YTO KaXk/Jasi TOUKa MHOXecTBa E MokpbITa 6€CKOHEUYHBIM YHCIIOM KyOOB.

4. OCHOBBIBasICh Ha ONpEACTICHUH U3MEepHUMOi B oOmact Q QYHKIMHM Kak Hpeaena MOYTH

BCIOJly nocnieaoBatenbHocTu u3 C (Q), JIOK@XATEe N3MEPUMOCTB J060it Gpyrkimn u3 C(Q).
5. JIOKaXMTe, 4YTO MpeleN IIOYTH BCIOAY CXOASIMIEHCS IOCIEN0BATENBHOCTH H3MEPUMBIX
byHKIMHI ecTh QyHKIUS U3MEpUMast.

6. JJokaxwure, uto eciau f, eC((_Q) u f, T f>0 nourn Bcroay B obmactn Q mpu K — o0, 10
sup [ f, (x)dx>0.
k
Q

7. Iokaxwure, 4To BCSIKas COOCTBEHHO HMHTerpupyemas B obmactu Q mo Pumany QyHKIms
UHTErpupyema u 1o Jlebery.

8. Ilokaxute, yto ¢yHkuus Jupuxmne unTerpupyema mno Jlebery, HO HeWHTerpupyema IO
Pumany.

9. Jloxaxxute Teopemy: BCsKas MHTerpupyemas mo Jlebery HeoTpuuareiabHas MOYTH BCIOJY B
obomactu Q ¢yHKIMS f(X) paBHa HYJIIO TMOYTH BCIOAY TOTAAa M TOJBKO TOrJa, KOrja
If(x)dx:o.

Q



10. TTokaxute, uto C (6) BCIOAY IUIOTHO B L, (Q) :

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

12. TlokakuTe, 9YTO U3 BCAKOM CXOJSIICHCS B Ll(Q) IMOCJIENOBATEILHOCTU MOKHO BBIJIEIIUTH
CXOJISIIIYIOCS. TOYTH BCIOY MOATNOCIEI0BATENbHOCTD.

13. Ilpu KaKkuxX 3HaYEHUSX @ CleAyromue (yHKINU IPUHAAJIEkKAT IPOCTPaHCTBY L (Q) :

a) f(x)=|x", Q={xeR:|x<1};

6) f(x)=|x", {XER X|>1};

B) f(X)=||

r) f(x)=———, {XeRnI|X|<1};

(1 —| i

1

m f(x)=——, Q={XERn:|x|>l}?
(1-)
14. TTokaxwure, uto ecnu | (X) € Ll(Q) , TO ‘f (X J- dx < ﬂf ‘dx.
Q
15. Tlyctp f ( ) Jf dX <const u f, > f mouru Bcrony B Q mpu Kk — oo. Bepro

1 paBeHcTBo |im Ifk X)dX:I (x)dx ?
Q

16. Jlokaxute HEPEPbIBHOCTH HOPMBI.
17. JlokaxuTte, 4TO BCSAKas CXONALIasCid MO HOPME IOCIEIOBATENbHOCTh B TUIHOEPTOBOM
IPOCTPAHCTBE CXOIUTCS TAaKXKe €1a00 K TOMY XK€ MPENEIbHOMY JJIEMEHTY.

18. Tlokaxkute, YTO MOCIEAOBATEIBHOCTH SiN (kx) ,k=1,2,..., cxomutcs cnabo K HYITIO B
L, (0,27), Ho He cxomutes B Hopme L, (0,27).
19. ITycte mocnenoBaTeabHOCTE 21eMeHTOB f, THiIbOepToBa mpocTpaHcTBa cxoxutes cinado Kk f

npu K — oo ¥ ipu 3TOM l!im Ifi|=|/f |- Mokaxure, aro f, cxomures x f mo Hopme.
—o

20. Hokaxute, uto L, (Q) muueiiHoe mpocTpaHCTBO.

21. Tlokaxwurte, uro ecnu Mepa obmactu Q KOHEYHa, TO LZ(Q)C I_l(Q), HO oOpaTHOe

BKJIIOUCHHNE HE UMEET MECTa.
22. Tlokaxxute, 4TO eciik Mepa obnacti Q KOHEYHa, TO U3 CXOAUMOCTH MOC/IeI0BaTeNbHOCTH f,

Kk f M0 HOpMC IMPOCTPAHCTBA LZ (Q) CJICAYCT CXOAUMOCTDH IMOCJICAOBATCIIbHOCTH HHTCIPAJIOB!:
jfk(x)dx—>j f(x)dx.
Q Q

23. Hoxkaxwure, yTo aist ToObix ¢QyHkumit f w ¢ u3 mpocrpaHcTBa LZ(Q) BBITIIOJIHEHO

HCPaBCHCTBO MUHKOBCKOT'O
1/2 1/2 1/2

I(f(x)+g(x))2dx ijz(x)dx +E[gz(x)dx

Q Q



24. Jlokaxure cnencraue teopem b.JIesn u Jlebera: ecmn f(X)e L(Q) u pan i”fk (X)|dx
k:lQ

0

CXOZUTCS, TO PsiI i f(x) a6comoTHo cxomuTes moutn Berony B Q, dymkumsa f(x)= Z f (x)
k=1 k1

npunamiexur L (Q) u I f(x)dx = i.[ f, (x)dx.

Q k=1Q

25. Ilokaxwure, yto ecnu obnactb Q orpaHudeHa, TO LZ(Q)— cenapabelbHOe TUIHLOEPTOBO

IIPOCTPAHCTBO.
27. Ucnonb3ys oOmNEpalui0 yCPEAHEHHsS, JOKAKUTE, YTO MHOXKECTBO (DMHUTHBIX (DyHKUIUH

Cw(Q) erony wiotHo B L (Q) B L, (Q).

28. Ilyets f,Q eLZ(Q) u omHa u3 dTux OGyHKOU ¢uHuTHa. Jlokaxure «popmyny

MHTETPUPOBAHMS 10 YACTAMY JJIS pa3JEIEHHBIX PA3HOCTEMN (é}:‘ f ,g)LZ(Q) = —( f ,5fhg )LZ(Q) .

29. IlokaxxuTe OPTOrOHAJIBHOCTH B l_z(—l; 1) OpPTOTrOHAJILHOCTh MHOTOWIEeHOB JlexaHpa

L,(x)= (;jxnn |:(1—x2)n]

30. Hokaxure oproronamshocts B L, (—1;1) oproronansHocts MHOrowieHos YeGbiuésa
2;

2
T,(x)=cos| n(arccosx) .

31. Hycrs y ¢yukumn f(X) B obmactu Q cymectByer 00OOIICHHAs NPOM3BOAHAS
D* f (X) =F (X) ,ay ¢oynkuun F (X) cymiecTByeT 06001IenHas npousBoanas D’ F (X) =G (X) :
TTokakuTe, 4TO CyIIeCTBYeT 06001eHHas npousBogHas D" f (X) =G (X) .

32. TlokaxxuTe, YTO W3 CYIIECTBOBAaHUS 0000IIEHHONW mpom3BogHONH D“f (X) HE CIeayer
cyIecTBOBaHMs 0600menHoi npoussoanoii D’ f (X) mpu B <q;, i=1,..,n, |B|<|q|.

33. Jloxaxwure, 4To 06001IeHHAs TPOU3BOIHAS GUHUTHON HYHKIIUU (PUHHUTHA.

34. lokaxure, uto f (X,,X,)=sign(x,) ¢ Hl(«fxl2 +X <1).

35. lokaxmre, uto f (X, X, ) =«fo +X € Hl(«/Xf +X <1).

36. JJokaxwure, uro eciu f (X) eH? (a; b) n f ’(X) =0 mourwu Bcroay, To f (X) =const .
37. Jlokaxute (popMyiTy HHTETPHPOBAHMH TI0 YacTaM s GyHKmit u3 H* (Q) , ipeanonaras eé
crpaBeIBoi 1is GpyHkuuii u3 C* ((3 ) .

38. IMokaxure, uto H" (Q) zC (Q) npu QcR,.



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

. < 2% .
KOIJa CXOAMTCs YncoBoii psin k%07 , rae b == I f (x)sinkx dx.
k=1 T 0

0
40. Hoxaxure, uto must n060i pynkumn f e H'(0; ) Bemmonmsercs HepaerctBo CTekIoBa

0
f'?(x)dx. Haitnure dynkumo f e H'(0;7), wis koTopoil 3T0 HepaBeHCTBO

Ifz(x)dxé

O ey N

npesparmaercs B papeHcTBo. [lokakute, uro ecmm f (X)#cf, (X), rae ¢ — mocrosHHas, TO st

dynxuun f (X)HepasenctBo crporoe.

41. [Tyctp X:(Xl,xz)z(rCOS¢; I’Sinqo) " GbyHKIHSA
f(x,%)= %+i r(a, coskg+b, sinky) npunagnexnt H* (|X| < 1). Beipasute yepes a, u
k=1

. 2 2
b, HHTerpanI [i] +[EJ +f? |dx.
ol LOX, OX,

4.2 ®oHA OLIEHOYHBIX CPEACTB /sl MPOBeeHHs IPOMEKYTOUYHOM aTTecTAlMH

Bonpochl o 1eKIIHOHHOMY KYpCY

1. ®yukuuwu, unrerpupyemsie no Jledery. CpaBHeHue nnrerpainos Pumana u Jle6Gera.

2. Teopembl 0 mpeeIbHOM IIEpexoie Mo 3HaKoM uHTerpasa Jlebera.

3. Huddepernupyemocts unTerpaia Jledera nmo mapamerpy. Teopema @yOuHU 0 CBEICHUN
JIBOMHOTO MHTETpajia K IOBTOPHOMY U €€ CJIEeJICTBUE O PaBEHCTBE TOBTOPHOIO MHTErpasa
JIBOMTHOMY.

4. Tnagkas (N-1) — wMepHas mnoBepxHocTh. WHrerpan Jlebera mo (n-1) — mepHOi
MIOBEPXHOCTH.

5. JluHeliHble  HOPMHMPOBAHHBIE MPOCTpPAaHCTBA. [IOHATHS  MONHOTHI, IUIOTHOCTH,
cenapabenbHOCTH. [IpuMepbl pyHKIIMOHANBHBIX 0aHAXOBBIX TPOCTPAHCTB.

6. I'mnbOeproBo mpocTpaHcTBO. OPTOroHANBHBIE CUCTEMBI, KOAPPHUIIMEHTH! U paabsl Dypbe,
HepaBeHCTBO beccernsi.

7. TlomHele cucTteMbl B THIBOEPTOBOM mpocTpaHcTBe. M3omopdusm u  u3omerpus
cerapaleNbHbBIX THIHOEPTOBBIX MMPOCTPAHCTB.

8. IlpoctpancrtBa I_l(Q) u L, (Q), uX MoyiHOoTa. AOCOIOTHAs HENPEPHIBHOCTh MHTErpalia

Jlebera u HEMPEPHIBHOCTH €T0 B CPEAHEM.
9. Snpo ycpemHeHus u ero cBoiictBa. Cpesaromas QYHKIUSA JUIsl 00JacTH. YCpeTHEHUS

dynxmmit w3 L (Q) u L,(Q), nx cxommmocrs.
10. Kiaccuueckast gopmysia MHTETPUPOBAHHS IO YacCTsIM, €€ DKBHUBAICHTHOCTH (popmyre
["aycca-Octporpazackoro. OmnpeneneHie 0000IIEHHOM TPOU3BOIHOM MEPBOTO MOPSIKA.
11. O60061IeHHbIE TPOU3BOIHBIE MPOU3BOJILHOTO MOpPsAKA, UX CBOMCTBA: €IUHCTBEHHOCTH,
HE3aBUCHUMOCTh  OT  mopsaaka  auddepeHurpoBaHus, JTUHEHHOCTh  ONEpALUU
nuddepenmupoBanus. O0001IEHHAS TPOU3BOIHAS PUHUTHOW PYHKITHH.

12. OGo06meHHbIe TPOU3BOAHBIC (DYHKITHI |X|, |X1| u sign(xl) B N — MEPHOM II1ape.



13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

I'uns6eproBsl mpoctpancTsa H* (Q) u ux mpocreiinme cBoifcTBa.

O06001eHHbIe TPOU3BOAHBIE U cpenHue (GyHKIuH. CXOOUMOCTh YCpeIHEHHH B HOpME
npoctpancTea H¥.

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

MHTETPUPOBAHHUS 110 YaCTAM 1T (yHKIMIA U3 mpoctpanctea H'(Q).

Teopembl BiioXkeHMs NPOCTPAHCTB L, (Q) JpyT B Jpyra, BIoxkeHus npoctpancts H* (Q)

B C'(Q).
Teopembl o0 mnpomomxkeHud. ILIOTHOCTH MPOCTpAaHCTBA TINAAKUX (QYHKIUH B
ok
npoctparctax H*(Q) . Ipocrpanctea H (Q).
ol
DkBuBaIenTHbIe HOpMupoBKH mpoctpancte H'(Q) u H (Q). Hepasencrso Creknona
B.A.
Knaccuueckue wu  00OOIIEHHBbIE pEHIEHHS KpaeBbIX 3a1ad Uil  JIMHEHHOro
AIUTMIITUYECKOTO YPaBHEHHS BTOPOTO MOPSIKA.
Jloka3aTenbCcTBO KOPPEKTHOCTH 0000IIEHHOM MOCTaHOBKY 3a7aun Jlupuxiie, OCHOBaHHOE
Ha TeopeMe Pucca.
Jloka3aTenbCcTBO KOPPEKTHOCTH 000OIIEHHON TTOCTAHOBKU TPEThEl KpaeBoOM 3afauu s
JMHEWHOTO SJUTUITHYECKOTO YpaBHEHHsI BTOPOTO MOPsAKA, OCHOBAaHHOE Ha TeopeMe
Pucca.
Bapuannonnass 3amada  UIs KBaJApaTHMYHOTO  (YHKIMOHAJAa B  THIBOEPTOBOM
npocTpaHcTBe. JleMMa 0 MUHUMU3HPYIOIIEH OCTIE0BaTEIbHOCTH.
ITocnenoBarenbHOCTh PuTHA, €€ CXOAMMOCTH K DJIEMEHTY, PEAIU3YIOIIEMY MUHHMYM
KBaJIpAaTHYHOTO (PYHKIIMOHAIIA.
BapuannonHoe 10Ka3aTenbCcTBO Pa3pelIMMOCTH KPaeBBIX 3ajad Ul AJUTUITHYECKOTO
YpaBHEHHsI BTOPOTO MOpPsAKA.
OnepaTopHoe  ypaBHEHHE B  TWIBOEPTOBOM  IPOCTPAHCTBE.  IJHEPreTHUYECKOE
IPOCTPAHCTBO CaMOCOIPSKEHHOTO MOJIOKUTEIBHO OMPEIEIEHHOTO OIlepaTopa.
DHepreTuyecKoe MPOCTPAHCTBO HIUIMIITUIECKOTO OTEepaTopa ¢ TPAaHUYHBIMU YCIIOBHSIMH
Hupuxie.
DHepreTuyecKoe MPOCTPAHCTBO IIUIMIITUIECKOTO OTEepaTopa ¢ TPAaHUYHBIMU YCIIOBUSIMH
BTOPOTO U TPETHETO POJA.
EcrecTBeHHBIE W TJaBHBIE  TpaHWYHBIE  ycloBHs.  lIpegensHO  MIJIOTHBIE
ol
TIOCTIeIOBATENBHOCTH  TIOANPOCTPAaHCTB B mpocTpancTax H'(0;1) m H (0:1). Metox
KOHEYHBIX JIEMEHTOB.

IIpumepHbIe 3a1aHUS K 3a4eTy

0l

Bagaua 1. Jlokaxute, uro s 060it pyrkiun f (X) u3 npoctpancTta C.JI. Cobonena

H (Q) cipaBemyinBo HepaBeHcTBO B.A. CtekioBa

J.fZ(X)dXSC“Vf(X]de,

TOe NnoCcTosiHHasA C > O me 3aBucur ot f .

3agaua 2. Mcnonb3ys Teopemy Pucca, mokaxxure, 4To JUIsl JUIMIITUYECKOTO YPaBHEHHUS

CITpaBeINBa



Teopema. Ecnu a(x)z 0B Q uwummn a(x)$ 0B Q,ummn O'(X):;"E 0 Ha 0Q, TO A MFOOBIX

f €eL,(Q) u peL,(0Q) cymecrsyer emmucTBeHHOE 0606MIEHHOE pemenne U(X) 3amaun

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

i,j=1 X

Q
IIpu 3TOM HMeEeT MECTO HEPABEHCTBO
ol ) <l

B KOTOpPOM IIOCTOsIHHas C > 0 e 3aBucsator f m Q.

L@ *le Lz(ao))

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBbsI BEHIOUPAIOTCA C YU€TOM UX WHAMBUIYAIbHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEoOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbs [IPENOCTABIIAETCS JOMOJIHUTENBHOE BpeMs JUIsl IOATOTOBKM OTBETA Ha 3a4€Te,;

— [IPU NPOBEJICHUH IPOLEAYPhI OLIEHUBAHUS PE3YyIbTATOB 00YyUEHHsI MHBAJIMAOB U JIUIL C
OTrpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10pPOBbsl IPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBHUYaTbHBIMU OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIKXCSl C OTPAaHUUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOyYeHMsI 10 JUCLUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponienypa oneHMBaHUS PE3yJbTAaTOB OOY4YEHMsS MHBAIUIOB U JIUI[ C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbSl 1O JUCLMIUIMHE (MOAYJIO) MPEAyCMaTpUBAET IPEIOCTABICHUE
uHpopmauuu B (opMmax, aZANTUPOBAHHBIX K OIPAaHMYCHHUSIM HX 370POBbS U BOCHPHUATHUSA
uH(popMauu:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUid U1 ¢ HapyIIEHUAMH CIIyXa:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUid au1 ¢ HapyIIeHUsMH OIIOPHO-BUTAaTEIbHOTO anmapara:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJIbLHOW y4eOHOW JHUTEPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS TN CHUILTUHBI (MOXYJISA)

5.1 OcHoBHasi 1MTEpPaTypa:
1. Unbun, A.M. VYpaBHeHHs] MaTeMaTuueckoil gusuku: yueOHoe nocobue / A.M. Wnbun. —
Mocksa : ®usmaraut, 2009. — 192 ¢. — Pexxum nocryma: https://e.lanbook.com/book/2181.
2. llerpoBckuii, WM.I'. Jleknuu 1O TeOpUM HHTErpabHBIX ypaBHeHHMU: yueOHuk / W.I.
[TerpoBckuii ; mox pen. Onerinnk O.A.— Mocksa : ®usmatiut, 2009. — 136 ¢. — Pexum
nocryma: https://e.lanbook.com/book/59553.
3. Bmagumupos, B.C. YpaBuenus maremarnueckoi pusuku: yueonuk / B.C. Bmagumupos, B.B.
Kapunos. — Mocksa : ®wusmaraur, 2000. — 400 c. — Pexum pocryna:
https://e.lanbook.com/book/2363.
4. BnanumupoB, B.C. COOpHHK 3a1ad [0 YpaBHEHHUSM MaTeMaTHYecKOoW (u3uku: ydeGHOe
nocobue / B.C. Bnagumupos, A.A. Bamapun.— Mocksa : ®usmaraur, 2001. — 288 ¢. —
Pexxum nmocryna: https://e.lanbook.com/book/2364.

J11st ocBOEHMS TUCUMITIMHBI MHBAJIMIAMU U JIMLIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI UIMEIOTCSI M3JaHUS B JIEKTPOHHOM BHUJIE B AJIEKTPOHHO-OMOIMOTEYHBIX cUcTeMax «JIaHb» u
«Yuusepcurerckas ouomioreka ONLINE.

5.2 JlonoiHUTEILHASI JINTEpaTypa:


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. TuxonoB, A.H. ludpdepennmansusie ypaBHenus: yueonuk / A.H. Tuxonos, A.b. Bacunbesa,
A.I'. CpemnukoB. — MockBa : ®uszmatiur, 2002. — 256 c. — Pexum pgocrymna:
https://e.lanbook.com/book/48171.

2. Jlecun, B. B. VYpaBHenus maremaruueckod (GU3MKH [DJIEKTPOHHBIA pecypc| : ydeOHOe
mocoobne / B. B. Jecun. - M. : KYPC : HHOPA-M, 2017. - 240 c. -
http://znanium.com/catalog.php?bookinfo=520539.

6. IlepeyeHbr  pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHHUKANMOHHOW  CceTH
«HTEepHET», HEOOXOAUMBIX /IJI5l OCBOECHHS THCIUIIUHBI (MOTYJIs)
1. DnekTpoHHBII KaTajor Hayunoii OMOIMOTEKH KyoI'y
http://megapro.kubsu.ru/MegaPro/Web
2. DiekTpoHHas OubnamoreuHas cucrema '"YHuBepcuterckas Oubmuoreka ONLINE"
http://biblioclub.ru/
DnekTpoHHas OubIHoTeuHas cucremMa usaarenscTa "Jlans" https://e.lanbook.com/
OnekrponHas oubinoreunas cucrema «tOpaiit» http://www.biblio-online.ru
DnektponHas oubanoreunas cucrema «ZNANIUM. COM» www.znanium.com
OnekrponHas oubimnoreunas cucrema «BOOK.ruy https://www.book.ru
DnektponHas oubanoreunas cucrema eLIBRARY.RU http://www.elibrary.ru

No ok w

7. MeToauyecKkue yKazaHus AJ1sl 00y4aroIUXCcsl 10 0CBOEHUIO THCIUIITTHHbI

Marepuan Kypca U3JI0)KE€H B OCHOBHOM B JIMTEPATYPHBIX HUCTOYHHMKAX, IEPEUUCIECHHBIX B
CIIMCKE JOMOJHUTEIBHOW JMTEPATyphl MO MPUYMHE UX JABHErO HU3JaHus. ABTOPOM JAaHHOTO
Kypca HAalMCaH pAaClIMPEHHBIA KOHCIIEKT JIEKUHM, WIUIFOCTPUPOBAHHBIA MPAKTUYECKHUMU
npuMepamMu. DJIEKTPOHHBIN BapUaHT 3TOr0 TEKCTA JOCTYIEH CTyJeHTaM. M3yueHune yka3aHHOTO
TeKCTa ¢ pa30opoM TMPUMEPOB H PEIICHUEM NPHUBEACHHBIX TaM 3aJad OTHECEHO K
CaMOCTOSITENIbHOM paboTe Mo JAaHHOMY KYpCY.

Jlexuuu u nabopatopHble 3aHATUS YepeayroTca. OOleHne npenoaBareis U CTyJeHTOB B
ayIUTOPUU  TIPEANOJaraeT  MpeaBapUTEIbHYI0  MPOpPadOTKY  KOHCIEKTa  CTyACHTaMHU
CaMOCTOSITENIbHO. 3a/aua MpenoaaBaTessi COCTOUT B PACCTAaHOBKE AaKIIEHTOB M Pa3bsCHEHUU
CMBICJIa U HEOOXOJIMMOCTH BBEICHHS 000OIIEHUM KIACCHYECKUX TOHITHH. {151 MOJHOIEHHOTO
BOCTIPUATHS HOBBIX OOBEKTOB HEOOXOAMMA WILIIOCTPALUS UX MPAKTHUYECKOTO MPUMEHEHUS.
Takumu mpuMepaMu SIBISIIOTCS 33/1a4d PAaBHOBECUS U JIBIDKCHUsSI MEMOpaHBI, a TaKXke 3ajada
pacmpocTpaHeHHsl Temja B TpPeXMEepHOM oObeMe. DTo (Gu3MYECKHWe MOJENH, N KOTOPBIX
MaTeMaTUYECKUE MOJIEIM TPUBOIAT K HHTErPAIBHBIM COOTHOIIEHUSM, B3SITBIM 33 OCHOBY
ompezaeneHuss 000OMIEHHBIX pereHnid auddepeHIanbHbIX 3a1ad. [IpuBeneHHbIE TPUMEPHI
(GU3UYECKUX MOJIEICH CBUACTEIBCTBYIOT O €CTECTBEHHOCTH MOHATHSI 000OIIEHHOTO PEIICHUS 1
O €ro NEpBUYHOCTH OTHOCHUTEIBHO TMOHATUA KJaccuueckoro pemeHus. CoBpeMEHHbIE
yuciaeHHble MeTonbl Putma m TanepkuHa permieHus KpaeBbIX 3amad i auddepeHnaIbHbIX
ypaBHEHU OCHOBAHBI HAa TOHITUH 0000IIEHHOTO PEIICHUS.

Ha naGopaTopHBIX 3aHATHUSX CTYACHTAM TMPEIJIararoTcs MPUMEPHI JIsT TMPUMEHEHUS
TEOpUHU, M3JIOKEHHON Ha JIeKIUSIX U B YIOMSHYTOM KOHcmekTe. OOcyxkiaeHue crmocoOoB
pelIeHns] TMpeajaraéMbIX 3a7ad MPU3BAHO AKTUBU3MPOBATh MO3HABATEIBHYIO IEATEIBHOCTH
CTYIEHTOB. DJTOMYy JIOJDKHA CHOCOOCTBOBAaTh IMpakTHYecKas HaMpaBIEHHOCTh HWTOTOBBIX
pe3ynbTaTOB

8. IlepeyeHp MH(POPMANMOHHBIX TEXHOJIOTHM, HCIOJb3yEeMbIX NPH OCYLIECTBICHHH
00pa3oBaTe/ILHOIO MPoOLEcca MO0 AMCUUILINHE (MO1YJII0) (IPH HEOOXOAMMOCTH).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
B manHOM Kypce HET HE0OXOAUMOCTH B UCTIOIH30BaHUN HH(POPMAITMOHHBIX TEXHOJIOTHH,
KpoMe penaktopa Word 1i1st 9TeHHsI 37IeKTPOHHBIX mocoouii. [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/

CBA3aHHBIX C YHUCJICHHBIMU MCTOAAMU PCIICHHA KPACBBIX 3aJ1a4 MOI'YT, HOH&HOGSITCSI SA3BIKH
ImporpaMMHpOBaHNA BBICOKOT'O YPOBHs, a TAKXKE MaTEMAaTHYCCKUEC ITaKCThI.

8.2 [lepeyeHb HE0OXOAUMOT0 MPOTrPAMMHOI0 O0ecIeYeHusl.

Crucok JIMUCH3UOHHOI'O IMPOrpaMMHOTO o0ecIIeueHUs:

1. Microsoft Office Word Professional Plus.

2. Mathcad PTC Prime 3.0

3. Maple 18

4. MATLAB
Cnmcok cBOOOIHO pacpoOCTPaHIEMOr0 MPOTPAMMHOI0 00ECTICUCHHS

1. Free Pascal

2. Lazarus

3. Microsoft Visual Studio Community

8.3 IlepevyeHnb HEOOXOAUMBIX HH(POPMANIMOHHBIX CIIPABOYHBIX CHCTEM.

1. Dnexrtponnas 6ubnmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

2. DnekTpoHHO-OMONMOTeuHas cuctema usnarenbscrsa «Jlanby (http://e.lanbook.com).

3. DnexTpoHHas OubinoTeuHas cucrema «YHuBepcuteTckas oubdiarnoreka ONLINE»
(www.biblioclub.ru.).

9. MarepuajbHO-TeXHHMYeCKasi 0a3a, HeoOXoauMasi [JIsi  OCYIIECTBJIEHUS
00pa30BaTeILHOIO NMpoLecca Mo JUCHUILINHE

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI

No Bun pabdor
(MOJIy1nsl) ¥ OCHAIIEHHOCTh

1. Jleknmonuseie 3ausatusa | JIeKuMoHHasT — ayAuTOpUs, CHEUUAIBHO  O0OpYyJIOBaHHAs
MYyJIbTUMEAUMHBIMU  JAEMOHCTPALIMOHHBIMH  KOMIUIEKCAMH,
y4ueOHON MeOenbio

2. JlaGoparopHble [Tomemenne pans  mpoBeldeHHs JAOOPAaTOPHBIX — 3aHATUH
3aHATHS OCHAIIIEHHOE y4eOHO Me0enblo, NePCOHAIbHBIMU
KOMIIBIOTEpaMH ¢ JoctynoM K cetu "HMHrepHer" wu
o0ecrieyeHHEeM JOCTyla B DJIEKTPOHHYIO HH()OPMAIIOHHO-
00pa30BaTENIbHYIO CpPely OPraHU3aLUuU

3. ['pynnossie [Tomenienuie ajsi NPOBEACHUS TPYNIOBBIX (MHAUBUAYATbHBIX)
(MHIUBUIYaIbHbIE) KOHCYJIbTALIM, y4eOHOMI Mebeblo, OCHAILIEHHOE
KOHCYJIbTAllNU MPE3EHTALMOHHON TEXHUKOMW (MPOEKTOp, 3KpaH, HOYTOYK) U

COOTBETCTBYIOIIUM IPOrPaMMHBIM 00ecriedeHHeM

4. Texkymuii  kOHTpoJIb, | [lomemenue s NpOBENEHMs TEKyEed M NPOMEKYTOYHOMU
IIPOMEKYTOYHAs aTTecTaluH, OCHAILlEHHOE y4eOHOM MeO0enblo,
aTTecTanus MEPCOHAILHBIMU ~ KOMIBIOTEpaMU C JOCTYIIOM K CETH

"UntepHer" u obecrneueHHeM JOCTyNa B JIIEKTPOHHYIO
WH(POPMAITMOHHO-00pa30BaATEIBHYIO CPEly OpTraHU3aAINH

S. CamocrosTenbHas KabGuner nns camMocCTOSTENbHOM paboThl, OCHAIlEHHBIN
paboTta KOMITBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOJKIIOUECHUS K
cetu «VHTepHET», NMpOrpaMMoil 3KpPaHHOTO YBEIUYECHHS U
00ecreueHHbII TOCTYIIOM B 3JIEKTPOHHYIO MH(POPMALMOHHO-
00pa30BaTeNbHYIO CpEy YHUBEPCUTETA



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

PEITEH3U1

Ha pabouyl0 MpoTrpaMMy IUCIHMIUIHHEI IO BBIOOPY «ATNpPOKCHMAIUS DJIEMEHTOB
(YHKIIMOHAIBHBIX ~ IPOCTPAHCTBY 10  HampasieHuto noxaroroBku  02.03.01
MaremaTrika ¥ KOMITBIOTEpPHBIE HAyKH (KBalupuKauus «OakaaaBp») MO MPOQUITO
«BpraucnuTenpHbIe, IPOrpaMMHbIe, HH()OPMALMOHHBIE CHCTEMBl U KOMIIBIOTEPHBIE
TEXHOJIOTHI», TOJATOTOBJICHHYIO 3aBeIyIOIIMM  KadeApoil  BBEIYMCIUTENIBHON
MareMaTHKu ¥ uH(opMatuku Ky6I'Y KkaHIUIaTOM (U3MKO-MATEMATHYECKUX HAYK
nouenroM I atinenxo C.B.

Pabouass  mporpamMma  JWUCHMIUIMHBI  «ANINpPOKCHMAIMsS  DIIEMEHTOB
(YHKIIMOHATBHBIX IPOCTPAHCTBY) COMEPXKHUT IENU U 3a7a4il OCBOSHUS JTUCLIUIUINHEL,
MecTo aucHuuinHBl B cTpykrype OOIT BO, TpeGoBanus K pe3yibTaTaM OCBOSHHs
CONEp)KaHWs  JUCHUIUIMHBL,  COJEpXKaHWE UM CTPYKTYypy  JUCLMIUIMHEL
o0pa3oBaTeNbHble TEXHOJOTUH, OLEHOYHBIE CPEeACTBAa IS TEKYILIEro KOHTPOJIs
yCIIEBaeMOCTH U IIPOMEXKYTOUHOI aTTeCTaI1H.

Haszganue u comepxanue padoueil mporpaMmsl JUCIUIUIMHBI «ATITPOKCHMALIUS
9JIEMEHTOB ()YHKIIMOHAJIBHBIX IIPOCTPAHCTBY» COOTBETCTBYET y4eOHOMY IUIaHy IIO
HarpasieHuio noarorosku 02.03.01 MaTtematuka 1 KOMIIBIOTEpPHbIE HAYKH, IPO(UIb
TIOATOTOBKH «BBIYNCITUTENbHBIE, NPOrpaMMHBIE, HH(GOPMAIOHHbIE CHCTEMBI U
KOMITBIOTEPHBIE TEXHOIOTHUNY. "

Copnepxanue paboyell MporpaMMbl COOTBETCTBYET YPOBHIO IIOJTrOTOBIEHHOCTH
CTYJICHTOB K W3y4YCHHUIO JJAHHOW JUCHHUIUIMHEL Y CIICIIHOCTh U3YUYCHUS JUCLUIIIAHBL
o0ecrieunBaeTcss IMOATOTOBKOH  CTYAEHTOB IO TakKMM JAWCLUIUIMHAM, Kak
MaTeMaTUIeCKUN aHaJu3, anre0pa, muddepeHranbHbIE ypaBHEHUS,
(QyHKIMOHANIBHBIN aHAIU3, YUCIICHHBIE METOIBL.

Kiaccudeckass Teopusi ammpoKcuManuy (QyHKIHMHA BXOAUT B IIPOrpaMmy
o0s3aTenbHOM  qucHMIUIMHBL  «YuciaeHHble  MeTonbl». CrHenuanbHbBI — Kype
OPUEHTUPOBAaH Ha METOJbI IOCTPOSHHUS JIEMEHTOB HAWIYYINEero IpUOIMKEHUs B
KOHEYHOMEPHBIX IOANPOCTPAHCTBAX (PYHKIIMOHAIBHBIX IHMPOCTPAHCTB C HOPMaMHU
PaBHOMEPHOH OO0 UHTETPAIbHON CXOAMMOCTH, @ TAKKE B IIPOCTPAHCTBAX CETOUHBIX
(byHKIMH, HaZleJIeHHBIX aHAJIOraMU yKa3aHHBIX HOpM. Oco0oe BHUMaHHE yAeNseTCs
TEOpUH NPUOIMIKEHUST B THIBOEPTOBBIX IPOCTPAHCTBAX UHTETPUPYEMBIX B KBaJpaTe
(YHKUHH, TUCKPETHO 3a1aHHbIX (GYHKIUH, a Taoke QyHKwi u3 npoctpancrsa C.J1.
CoboneBa ¢ 06001EHHBIMY ITPOU3BOJHBIMY IIEPBOTO MOPSAKA.

PaGowass  mporpamMma  HalejgeHa  Ha  BCECTOPOHHIOIO  ITOJIOTOBKY
BBICOKOKBATH(DAIIUPOBAHHBIX CIIEHUAIUCTOB, KaK B TEOPETUYECKOM, TaKk M B
IPHUKJIATHOM HallpaBIeHNH.

Cuynrato, uro pabouas mporpaMMa COOTBETCTBYET I'OCYJapCTBEHHBIM
TpeOOBaHUSIM K MUHHUMYMY COJEpKaHHsS M YPOBHIO ITOAIOTOBKU BBIILYyCKHHMKOB IO
HATpaBIeHnio 1oArotoskr 02.03.01 Marematnka ¥ KOMIIBIOTEPHBIE HAYKH
(kBanmupukanus «6akagaBp») U MOXKET ObITh PEKOMEHAOBAHA ISl BRICIIMX y4eOHBIX
3aBe/IeHUH], P Qor S8k, 15 R
JIOKTOp 5KOHOMUYECKUX HayK,
KaH/IU/IaT TEXHUYECKUX HayK,
npodeccop kadeapbl KOMIBIOTEPHBIX
TexHoJyoruit u cucreM KyoI'AY

Jlyueuxo E.B.



PEI[EH3U

Ha pabouyro IporpaMMy AUCLUIUIMHEL II0 BEIOOPY «ANIPOKCHMAIHS 3JIEMEHTOB (hYHKIIMOHAIBHBIX
IPOCTpaHCTBY IO HampasieHwio monarotoBkd 02.03.01 Marematnka W KOMITBIOTEPHBIC HAYKH
(xBanudukanus «6akanaBp») 1Mo MpoPIIo «BEYUCIUTENBHEIE, IPOIpaMMHBIC, HHPOPMAIOHHBIC
CHCTEMBI M  KOMIIBIOTEPHBIC TEXHOJIOTHM». IOATOTOBJICHHYIO 3aBenyommM  Kadenpoit
BBIYHCIIMTEIbHON MaTeMaTukd u uH(opmatuku Ky6l'Y kanmumaroM (GU3HKO-MaTeMaTHYCCKHUX
Hayk pouentoM ["aitnenko C.B.

PaGouass mporpamMma  HpOGHIGHOM  JUCLHUIUIMHEI  «ANINPOKCHMANHUs — 3IEMEHTOB
(YHKIIMOHANBHBIX IIPOCTPAHCTBY» COAEPXKUT LEIM M 3aJadd OCBOCHMS JUCLUIUIMHBI, MECTO
qucnumuHel B cTpykrype OOII BO, TpeOoBaHMSI K pe3ynbTaTaM OCBOCHHUS CONEPIKAHHUS
JICLIUIUIMHEL, COICP)KaHUEe U CTPYKTYPY AUCIHIUIHEL, 00pa30BaTeIbHbIe TEXHOIOTHH, OLIEHOUHbIC
CPEICTBA JUTS TEKYIIEro KOHTPOIIS YCIEBAEMOCTH ¥ IIPOMEKYTOYHON aTTECTaIlUH.

Hazanue u conepxanue paboueil mporpaMMbl JUCHUILIAHL! « ATNIIPOKCUMAIINS 3JIEMEHTOB
(hyHKIMOHANBHEIX IIPOCTPAHCTBY COOTBETCTBYET Y4eOHOMY IUIAHY II0 HANPABICHHIO MOATOTOBKH
02.03.01 Marematika ¥ KOMIBIOTEPHBIE HAYKH, NPOGMIL IMOATOTOBKM «BBIYMCIHTENLHEIE,
IIPOrpaMMHBIE, THQOPMAIIMOHHBIE CHCTEMbI U KOMITBIOTEPHBIE TEXHOIOTHIY.

Conepxanue pabodell porpaMMbl COOTBETCTBYET YPOBHIO IIOJTOTOBJIEHHOCTH CTYICHTOB K
W3YYCHUIO JIAHHOM JUCIMIUIMHBL Y CIEIIHOCTh M3Y4YEHHS JUCHUILIMHBEI 00eCIeurBaeTcs
IOArOTOBKOH CTYIGHTOB IO TaKHM JUCIHIUIMHAM, KaKk MaTeMaTHYeCKHil aHaim3, aiuredpa,
mubQepeHInaNbHbple  ypaBHEHUs, — (yHKIHMOHAIBHBIM  aQHAIM3,  YHCICHHBIE  METOJPBI,
IIpe/IIIeCTBYIOMEH JUCHUIUIHHON «uddepeHnnanbHble YpaBHEHHUSI B YACTHBIX IPOU3BOAHBIXY.

TpafiunHOHHBIM Kypc YHCIEHHBIX METOJOB OPHEHTHPOBAH HA KIACCHUECKHE METOJBI
npuOIIKeHUsT QYHKIMN W TOMCKa MPUOMDKEHHBIX peLIeHu# (yHKIMOHAIBHBIX ypaBHeHuil. Kypc
I QepeHINaTbHbIX ypaBHEHHH B YaCTHBIX IIPOM3BOJHBIX HALleJIeH HA MCCIIE[OBaHHE
MaTeMaTHIECKOH KOPPEKTHOCTH MOCTAHOBOK KPAGBHIX 3a7ad JUIS YPABHEHHI C MOCTOSHHEIME
K09 HUIMEHTaMH, PEIICHUSI KOTOPBIX, KaK IPABHIIO, HAXOJSITCS B SIBHOM BHIE. B peanbHBIX
MaTeMaTHYECKUX MOJENSIX 4YacTo NaHHbBle AU(G(EPEHIMATEHBIX 3a/ay SIBISIOTCS Pe3ysibTaTaMu
JOKAIBPHBIX H3MEpPEHHH, JHOO IIOoNMydaroTcs B BHAE IPUOIMIKEHHBIX pEIICHMH HHBIX 3ajad,
BCJIE/ICTBHE YEr0 PacCMaTpPHBAcMbIC 3alauydl MOTYT HE MMETh KJIACCHYECKHX DPELICHHI M B 3TOM
Cllyyae BO3HHMKAeT HEOOXOAUMOCTH PACUIMPEHHUsI NOHSTHs perueHusi. COBPEMEHHBIE METOJ(BI
YHCIIEHHOTO pereHust Jud(hepeHIHanbHbIX 3aad TaK)Ke OCHOBAHBI HAa IIOHSATHH OOGOOIICHHOTO
pemenus. I103ToMy €CTECTBEHHBIM IPOJOIKEHHEM NAHHOTO CHELHAIBHOr0 Kypca JODKEH OBITh
Kypc II0 IPAaKTHYECKOH pealu3alyd BapHAlMOHHBIX M IPOCKIMOHHBIX METOJOB pEILICHHUS
CTAIHOHAPHBIX ¥ HECTAIMOHAPHBIX KPaeBhIX 3aa4 I T (hepeHIHaNbHBIX YPABHEHHI B YaCTHBIX
IIPOM3BOJHBIX.

PaGouast mporpamMma HameJIeHa Ha BCECTOPOHHIOIO IIOJI'OTOBKY BBICOKOKBAIU(QUIMPOBAHHBIX
CIEI[HATUCTOB, KaK B TEOPETHYECKOM, TaK U B IIPHKIAJHOM HAIIPABICHUH.

Cumraro, 4yro pabodas MporpaMMa COOTBETCTBYET TOCYJAPCTBEHHBIM TPeOOBaHUIM K
MHHFMYMY COJEp)KaHHsS W YPOBHIO INOATOTOBKH BBIIYCKHHKOB IIO0 HANPaBJICHHIO IHOArOTOBKH
02.03.01 Matemarnka ¥ KOMIIBIOTEpHBIC HayKy (KBanupukaius «GakamaBp») U MOXET ObITh
PEKOMEHI0BaHa JUIS BEICIINX yIeOHBIX 3aBEICHUI.

ITpodeccop xadenpsr "
npuKkIaHoit MaTematuk Ky6I'yY /,//'5_'; y
KaHauaaT QU3HKO-MaTEMATHIECKUX HAYK { / b ™

JIOIEHT Kapmasun B.H.



