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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 llean ocBOeHUS TUCHUILIHHDI
ChopmupoBaTh y CTYAEHTOB MPEACTABICHHUS O COBPEMEHHBIX IOAXOJaX K TMOHITHIO
pelIeHus ONepaTOpHbIX U TU((HepeHIINATBLHBIX YpaBHEHUH B ()YHKIIMOHAIBHBIX MPOCTPAHCTBAX,

MOCTPOCHUIO UX NUCKPCTHLIX aHAJIOTOB, 4 TAKIKC O YUCJIICHHBIX MCTOJAaX PCHICHUA TAKUX 3a1a4 Ha
OBM.

1.2 3apauy AMCHUILIUHBI
[Toka3aTh eCTECTBEHHOCTh MOHATHSI O00OOIIEHHOTO pemieHus AudQepeHnnaibHbIX 3a1a4,
MOJIEIUPYIOMNX (PU3HUECKUE MPOLECCHI C HETJIAKUMU TaHHBIMH, KOT/JJa KJIIACCHYECKOE pelIeHUe
MOXET He CyniecTBoBaTh. llpukianHas 3agada Kypca — O3HAKOMIJIGHHE CTYICHTOB C
BapUAIlMOHHBIMU U MPOEKIMOHHBIMA METOJIaMH MOCTPOCHHS JUCKPETHBIX MOJENEH OCHOBHBIX
muddepeHIraIbHbIX 337a4 B YaCTHBIX IPOU3BOIHBIX.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
JucnumimHa 1no BbIOOpY «ANNPOKCUMAIUS JIEMEHTOB (DYHKIMOHAIBHBIX MIPOCTPAHCTBY

OTHOCHUTCSI K 4YacTd, (opMupyeMol ydacTHHKaMH OOpa3oBaTeIbHBIX OTHOIIeHWH bioka 1
"IucuumIuHbl (MOTysH)" yaeOHOTO IJIaHa, SIBJISIOIIErocs CTPYKTypHBIM 3remeHTom OOIT BO
1o npodutto «BerauciuTenpHbIe, IPOrpaMMHBIC, THPOPMAITMOHHBIE CHCTEMbI U KOMITBIOTEPHBIC
TexHoyorun». CTyIEHTHI JAOJKHBI OBITh TOTOBBI MCIIOJIB30BaTh MOJYyYEHHBIE B TOH 00JacTH
3HAHMS, KaK MPH HU3yYSCHUU CMEKHBIX TUCIUILUIMH, TaK U B MPO(ECCHOHAIBHON JCSITEIHLHOCTH.
JIJIsl TOJTHOIIEHHOTO MIOHUMAHUS CIIEIUAIBHOTO Kypca HEOOXOAMMBI 3HAHUS, YMCHUS U HABBIKH,
3QJI0)KEHHBIE B Kypcax MaTeMaTHYeCKOro aHaiw3a, JUHEHHOW anreOphl, (yHKIHMOHAIHHOTO
aHanmza, nuddepeHaTBHBIX YpaBHEHUH, ypaBHEHUH B YaCTHBIX MPOW3BOIHBIX, JUCIHILTAH
CIIEIUaIN3alluN.

1.4 IlepedyeHp NMJIAHMPYeMbIX Pe3yJbTAaTOB O0y4eHHs] IO JMCHHILIMHE (MOLYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Yy
obOygaromuxcst komrereniuu [1K-3.

KOJI 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHXKCHUSA Pe3yHbTaTI)I o6yquI/m 10 JUCHHUITIIMHE
KOMIICTCHIINH

IK-3 Crioco6eH MaTeMaTHIECKH KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHBIE 3a/1a4H, 3HAHUE TIOCTAHOBOK
KJIACCHYECKHX 3a7]a9 MaTeMaTHKH
IK-3.1 JeMoHcTpupyeT HaBBIKK | JHAET olpeneIeHus KIIACCUYECKUX u
JI0Ka3aTejIbCTBA TEOPEM CYLIECTBOBaHHMs M | OOOOIIEHHBIX  pEHICHWH, BapUallUOHHBIE U
C€AMHCTBEHHOCTH PCIICHUS KIACCHUYECKUX | MPOCKIMOHHBIE METOABI YHCIECHHOIO pEIICHUS

3a71a4  JIMHEWHOW  anreOpbl,  TEOPMH | KIACCHYECKHX 3a/1a4 MAaTEMAaTHYECKON (QH3HKH.
OOBIKHOBEHHBIX nubdepeHInaNbHbBIX | YMeeT CBOJUTH AIUIUITHUECKUE KpaeBbIe 3aJa4vu
ypaBHEHUiA a Teopun YPaBHEHHH | s CaMOCOIIPSHKEHHOT O oreparopa K
MaTeMaTHIECKOM (1)I/I3I/IKI/I BapI/IaI_II/IOHHBIM 3ajJadyamM

Baaneer TeXHHMKON HcClIeOBaHUS HAa MHUHUMYM
KBaJ[PaTUYHOTO (PYHKIIMOHANA B YHEPreTUYECKOM
npocTpancTBe AU dhepeHIMaTbHOr0 0NepaTopa.

IIK-3.2 HemoHcTpupyet HaBbIKM | 3HAET MOHATHE YCTOWYMBOCTU PEUICHUS KPaeBOU
JI0OKa3aTejJbCTB  YCTOMYMBOCTH  pELIEHUH | 3amadu o CBOOOTHOMY YJIEHY
nudhepeHIMaTbHBIX 33189 B KIIACCHICCKOH U | i hepeHIInanbHOro ypaBHEH S U 110 CBOOOJHBIM
000O0IIEHHOM TOCTAHOBKAX YJICHaM B KPAeBbIX YCIOBHSX.

YMeeT o1ieHUBaTh HOPMBI OOOOIIICHHBIX PEIICHHIA
Kinaccuuecknx AuddepeHnuanbHbIX 3a1ad 4epe3
HOPMBI CBO6OIIHLIX YJICHOB.




KOIL 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHKCHUSA Pe3yJ'ILTaTI)I OGy‘IGHI/Iﬂ 10 JUCHMITJIMHE

KOMIICTCHIIH
Buiajeer TexHUKOH OLIEHUBaHHUS HOPM (DYHKIIMN B
npoctpancTBax C.JI. Cobonena.
I1K-3.3 JeMoHCTpUpyeT HaBbIKM | 3HAGT O BBIYUCIUTEIBHOW HEYCTOMYHUBOCTU
HCCIICNOBAHNA BBIYMCITUTENIBHOM | onepanuu 9ucieHHoro qudhepeHuupoBanus

YCTOWYMBOCTH pEIICHUH anre0pandecKux
cucTeM u JUCKPETHBIX aHaJIOroB
nuddepeHInanbHbIX 33124

YMeer pa3pabaTpiBaTh YHCICHHBIE METOIBI H
QITOPUTMBI, PEATU30BBIBATh ITH AITOPUTMBI Ha
SI3BIKE MPOTPAMMHPOBAHUS BEICOKOTO YPOBHSI
Baaneer MeToaMu MCCIIEIOBaHUS KOPPEKTHOCTH
mudhepeHIMATBHBIX 3a7a4, KaK B KJIACCHYECKOH,
TaK U B 0000ILIEHHON ITOCTAHOBKAX

Pesynbrarhl 00yueHHsI MO TUCHMIUIMHE JOCTHTAIOTCS B PaMKax OCYIIECTBICHHUS BCEX
BUJIOB KOHTAKTHOM M CAMOCTOSITEIILHON PabOThl O0YJArOIIUXCSl B COOTBETCTBUU C YTBEPIKICHHBIM
y4eOHBIM IJIAHOM.

NuaukaTtopsl  TOCTHOKEHUS  KOMIICTCHIIMA  CUUTAIOTCS  CHOPMUPOBAHHBIMH  TIPU
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0YUCHUSI.

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 PacnpenesieHue TPyA0EMKOCTH JUCHHUILIMHBI 10 BUAAM padoT

OOmiast Tpya0EMKOCTh JUCIUIUIMHBI COCTABISIET 2 3a4. eA. (72 daca), X pacrpeneneHue
0 BHJIaM paloT MpeACTaBICHO B TabIuUIIEe

(Ona cmyoenmog OPO)
Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dachrn)
8
KonTakTHas padora, B TOM 4ncie:
AyIuTOpHBIE 3aHATHS (BCEro): 30 30
3aHsTHsI IEKIMOHHOTO THIa 10 10
JlaGopaTopHble 3aHATHUS 20 20
3aHATUS CEMUHAPCKOr0 TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI) ) ]
HNuas koHTaKkTHas1 padora: 4,2 4,2
KonTtposas camocrositensHol paboTsl (KCP) 4 4
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe: 37,8 37,8
Kypcosast pabota - -
ITpopaboTka yueOHOT0 (TEOPETHYECKOro) MaTepuaa 20 20
BeinonHenue WHAMBU YA bHBIX 33JJaHUH (TTOATOTOBKA 12 12
COOOIIIEHUH, TPe3eHTaIHi)
Pedepar - -
[ToaroToBKa K TEKylieMy KOHTPOJIIO
KonTpoJisb:
IToaroroBka K sK3aMeHy
OO0mas Tpy10eMKOCTh qac. 712 72
II::GOOI\;:I/ICJIC KOHTAKTHasA 34,2 34’2
3a4. e 2 2




2.2 Copep:xanue JTUCUMIIIIMHBI
Pacnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pasenbl (TeMbl) AMCHUILUIMHBL, H3y4aeMble B 8 cemectpe (ounas ¢hopma obyuenust)

KomnaecTBo gacoB

AynutopHas Brcayur
No HammenoBanwme pazaenos (Tem) Beer yﬂa 60 TI; opHas
cero P pabora

JI 113 JIP CPC

[IpoctpancTBa QpyHKIMH, HHTErpUPYyEMBbIX 110 Jlebery.

1 [TomHOTa 3TUX MPOCTPAHCTB, UX BCIOAY INIOTHBIE 7 1 i 2 4
MOJMPOCTPAHCTRA.
O060011eHHbIe TPOU3BOIHEIC. baHaxOBBI 1

2. |runsbeproBsl mpoctpanctsa C.JI.CobGoesa. 141 2 - 4 8
Knaccuueckue u 00001IeHHBIC PEIICHUS KPaeBbIX

3. |3ajay I SJUIMITHYECKOTO YPABHEHHS. 141 2 - 4 8
Bapuannonnas 3agaya i KBaJpaTUIHOTO

4 |pyHKOMOHANA B rMILOEPTOBOM IPOCTPAHCTBE, METOA | 14 | 2 i 4 8
Purna.
Bapuaironssle ¥ MpoeKIIMOHHBIE METO/IbI PEIICHUS

5 OTepaTOPHBIX ypaBHEHUH U quddepeHInaIbHbIX 13 | 2 i 4 7

3a1ad4.

[IpenenbHO IUIOTHBIE OCIEI0BATENBHOCTH

noamnpoctpancTs B npocrpancTax C.JI.Cobonesa.
6. |Meroxs Purna u Tanepkuna permenus 58 | 1 i 2 2,8
muddepeHIManbHbIX 3a1ad.

HUTOI'O no pasoenram oucyuniurvl 67,8 | 10 - 20 37,8
KoHnTposb camocrosrenbHoit pabotsl (KCP) 4

ITpomesxyrounas arrecrarus (MKP) 0,2

[ToaroroBka K TeKynieMy KOHTPOJIIO

OO61mmas TpyJ0€MKOCTh N0 JUCIUILTNHE 72

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — naGopaTtopHble
3ansitusa, CPC — camocrosaTensHas paboTa CTyeHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUTIIHHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

dopma
HanmenoBanue
No Coneprxanne pasnena (TeMbl) TEKYIIETO
paszzena (TeMbl)
KOHTPOJIS
1 2 3 4
1. |IIpoctpancTBa [IpoctpanctBa ¢GyHKIUH, wuHTErpupyembix mo|(JIP:
byHKINH, JleGery. CoiicTBa unrerpana Jlebera: nocrarounsie|Texymmii
MHTETPUPYEMBIX  I10|yCIOBHS MHTETPUPYEMOCTH, TEOPEMBI O IIPEJECIEHOM |[KOHTPOJIb
JleGery. [TonmHOTa|IEpexoe, 3aMeHa epeMEeHHBIX, TeopeMa DyOuHM,|yCBOCHHS
9THX  NPOCTPAHCTB,|a0COJIOTHAsE HENpepbIBHOCTh HHTerpana Jlebera, TeopeTHueckoro




HUX BCHOAY IUIOTHBIC
MOJIIPOCTPAHCTBA.

HENPEPBIBHOCTE B CPEIHEM  HMHTETPUPYEMBIX
byakumii, wHTerpan Jlebera mo  riIamkou
THIIEPIIOBEPXHOCTH.

YcpenHeHUe HMHTETPUPYEMBIX  (YHKIUH:  SAPO
YCpPEIHEHUs, OIepanusl yCPEeIHEHHs, TJIaJKOCTh
YCPEIHEHHBIX byHKIHH, CXOJIUMOCTh K
ycpenHsieMbIM (QYHKIUSIM B MHTETPAIbHBIX HOPMaX.
[TnotHOCTE  OeckoHeuHO  AM(hEepPEHITUPYESMBIX
(UHUTHBIX byHKIMi B IIPOCTPAHCTBAX
UHTETPUPYEMBIX (DYHKIIHIA.

MsuoromepHass ¢opMmyia HHTETPHPOBAHUS IO
4acTsiM, €€ JKBHUBaJICHTHOCTh ¢opmyne [aycca-
OcTtporpaackoro.

Marepuana
MIPOBOJIUTCS 110
oTYeTaM
CTYJIEHTOB O UX
pelIeHnsax
3a/1a4, IpUMepbI
KOTOPBIX
IIPUBEICHBI
HUXKE.

O00011IeHHbBIE
HpOH?;BOI[HI)Ie,

MPOCTPAHCTBA
C.JI.CoOoieBa.

Mmuoromepnasi ¢opMmyna HHTETPUPOBAHHS IO
qyacTaM, €€ SKBUBAJIEHTHOCTb Qopmyine [‘aycca-
Octporpaackoro. OrmpeznesneHne W MOpOCTEHIINE
CBOMCTBA 0000IIEHHBIX IIPOU3BOAHBIX:
EnMHCTBEHHOCTh, HE3aBHUCHUMOCTh OT MOpAIKa
g epeHpoBanus, H0CJIEI0BATEIbHOE
muddepennpoBanne. [Ipumepbl  0000IICHHBIX
npou3BoHbIX B pocTpaHcTBax C.JI. Cobosesa.
OO06o01IeHHbIE  MPOM3BOAHBIE M YCpEIHEHUs
(GyHKIMI:  NEepecTaHOBOYHOCTh  ONepaluil u
CXOJMMOCTb B MHTETPAIbHBIX HOPMaX MPOU3BOIHBIX
OT ycpeaHeHuW K OOOOIIEHHBIM MPOU3BOIHBIM
ycpenHseMoi QyHKINU.

CBs13b 0000IIECHHBIX MPOU3BOJHBIX c
KOHEYHOPA3HOCTHBIMHM OTHOILLEHUSIMHU: CXOJUMOCTh
Pa3HOCTHBIX OTHOIIEHUH K  00O0OIIEHHBIM
IIPOU3BOIHBIM, JIOCTaTOYHOE yCIOBUE
CyIIIECTBOBAHUS nepBoit 000011IeHHOM
IIPOU3BOJHOM.

Co0oJsieBCcKHE  TPOCTPAHCTBA  CO  CKaJsPHBIM
IIPOU3BEICHUEM M  UX  CBOMCTBAa:  IIOJIHOTA,
CXOJUMOCTh YCpPEIHEHUN B o00J1acTH,
WHBAapUAHTHOCTb IPH HEBBIPOXKJIEHHOM 3aMeHe
IIEPEMEHHBIX.

Teopembl 0 mnpopomkeHuu. IlMOTHOCTH THIaAKMX
¢ynkuuit B npoctpanctBax C.JI. CobGoneBa.

Cnen ¢yHKIMM Ha TJIaJKOW TUIEPIOBEPXHOCTH.
CgoiictBa cnenoB: (opMyia HUHTETPUPOBAHUS IO
yacTsiM Juisi  QyHkumit w3 mpoctpancts  C.JL
Cobouesa. HenpepriBHOCTB CIIEIOB npu
napajuIeIbHOM MEPEHOCE MOBEPXHOCTU. TeopeMbl O
KOMIIAKTHOCTH ~ BIIOKeHUM mpoctpaHcTB  C.JL
CoboneBa B  NIPOCTPAHCTBA  HMHTErPUPYEMBIX
byHKUINH.

OKBUBAJICHTHbIE HOpPMBbI B mpocTtpancTBax C.JI.
CoboneBa. HenpepbIBHOCT, W HeNpepbIBHAS
muddepeHIMPyeMOCTh (PYHKIMH W3 MPOCTPAHCTB
CJI.  CoGomeBa. Teopembl  BIOXEHHS B
POCTPAHCTBA IMAAKUX PYHKINH.

JIP:

Texymmun
KOHTPOJIb
YCBOEHUSA
TEOPETUYECKOIO
Marepuana
IIPOBOAMTCS 110
oTyeraM
CTYIECHTOB O UX
peLIeHuAX
3aJ1a4, IpUMEpPBI
KOTOPBIX
IIPUBEICHBI
HUXKE.




Matemaruueckass MOJENb paBHOBecHs MeMOpaHbI.|CTyaeHUeCKUn
Knaccuueckne n 000OIIEHHBIE pElIeHUs KPaeBbIX|IOKIIA O
K 1acCHaecK e y384ad A OIIMITHYECKOrO  yPaBHEHNs BTOPOrO MOJEH
0GOBIIeHHbIE nopsiaka. KoppekTHOCTh 3TuX 3a1a4 B 00001IEHHO [paBHOBECHS
IOCTAaHOBKE B CIy4ae  CaMOCOIPSDKEHHOTOMeMOpPaHBI C
peuieHus  KpaeBbIX
saxad s muddepeHIaTBEHOTO OnepaTopa. MaKCUMaJIbHO
3JUIANITUYECKOTO AKTHBHBIM
Y4aCTHEM BCEX
ypaBHEHUSI.
YJICHOB T'PYIIIIbI
B 00CYXKJIECHUHU
MOJIETIH.
Bapuanuonnas  3amaya i kBagpatudHoro|JIP:
¢ynkunonana B ruwib0eproBoM mpoctpaHcTse.| Tekymuit
Meron Putna mnocTpoeHUs MUHUMHU3UPYIOIIEH [KOHTPOJIb
I10CJI€I0BATEIbHOCTH. YCBOGHUSA
BapuanuonHnast 3anada TEOPETUIECKOrO
UIsL  KBaJIpaTU4HOIO marepuaia
(hyHKIIMOHAIA B IIPOBOJAUTCS 10
THILOEPTOBOM oTyeTraM
HOPOCTPAaHCTBE, METOJ CTYJICHTOB O MX
Purua. peIeHHSIX
3a/1a4, IpUMepbI
KOTOPBIX
MIPUBEJICHBI
HIDKE.
Bapuanuonnoe J10KazaTelbCTBO  pa3pemuMocTs|JIP:
KpaeBbIX 3ajJady B O0OOIIEHHOM mocTaHOBKe is|Texymui
CaMOCONPSIKEHHOT'0 SJUIMIITUYECKOTO ONIEPATOpPa.  (KOHTPOJIb
BapuanuoHHbIli MeTOJ TOCTPOEHHUS Pa3HOCTHBIX|YCBOCHUS
CXEM JIs1 SJUIMITUYECKUX KpaeBbIxX 3a1a4. [[puMepsl|TeopeTnaeckoro
peeabHO IUIOTHBIX MoCJIeI0BaTeIbHOCTEN [MaTepuaa
KOHEYHOMEPHBIX MOJAMPOCTPAHCTB B MPOCTPAHCTBAX |[IPOBOAUTCS 11O
Bapuanuonnbie WCJI. CoboneBa. IloHsTHE O MeETOAE KOHEYHBIX|OTYETAM
TPOCKIIMOHHBIC 3JIEMEHTOB. CTY/ICHTOB O MX
METOR PEICHIA N feron Prrua s ONEPAaTOPHOrO YPaBHEHUS B peneHusx
OIIEpaTOPHBIX
s " I'MIL0EPTOBOM MIPOCTPAHCTBE. DHEPreTUUECKOE 3a/1a4, IpUMepbI
uddepermmansupx  |POCTPAHCTBO CAMOCOTPKEHHOTO MOIOKHUTENBHO | KOTOPBIX
3a1au. OIPEAEIIEHHOI0 ONEPATOPa. JHEPIreTHIECKHE MIPUBEICHBI
MIPOCTPAHCTBA NEPBON U TPEThEl KPaeBbIX 331a4  [HUXKE.
JUISL CAMOCOIIPSIKEHHOTO AJUTUIITUYECKOTO
onepaTopa. [ 1aBHbIE U eCTeCTBEHHbIE I'PaHUYHbIE
YCIIOBUS.
Meron I'an€pkuna penreHns ornepaTopHbIX
yYpaBHEHMI U KPaeBbIX 33/1a4 B 0000IIEHHOM
MTOCTAHOBKE.
[Ipenenbuo minotHbie|KycOUHO-MOTMHOMUATBHBIE anmnpoxkcuManuu | [Joxnaast
MOCIIEZI0BATEIbHOCTHU [TUIOCKUX ~ oOnactedd.  IlpenenbHass  MIIOTHOCTB|CTYIEHTOB O
MOANPOCTPAHCTB  B|IPOCTPAHCTB JIOKATHHO JIMHEHHBIX HEMPEPHIBHBIX MOIU(DUKAIIMIX
MPOCTPAHCTBAX ¢byHkuii 1Byx nepemeHHbIXx. Hocutenu Oa3ucHbIX|MeTOnA
C.JI.Cobonesa. crmaiHoB.  Peanmusanus Merogma Putna B oroit|l'anépkuHa
Mertonpl PuTna wu|mociienoBaTeNbHOCTH  MOANPOCTPAHCTB.  MeTOoa|IpUMEHUTENBHO
["asiepkriHa penieHus | KOHEYHBIX JIEMEHTOB K pa3HbIM




Qg depeHIranbHbIX KpaeBbIM
3ajau. 3aJayam.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA He NPEeAyCMOTPEHbI
2.3.3 JlaGopaTopHble 3aHATHS
dopma TeKyIero
Ne HaumenoBaHue 1a60paTopHBIX paboT P v
KOHTPOJIs
1 3 4
1. [MHoxxecTtBa Mepbl Hy/nb. PemieHwe 3amad mo cBoicTBaM wuHTerpana|Omuem no
JleGera. n1abopamopHoi
Ycpeanenue uaterpupyeMslx GyHkuuii. [Ipumeps! ycpeaHeHui. [pabome:

MHuoromepHasi GopmyIia HHTETPUPOBAHUS 110 YacTsaM, popmyisl [ puHa.

pemCHucC 3a1a4 y
JOCKH COBMCCTHO
C
nperoaaBaTciICM,
a TaK)K€ OTYCTHI
CTYACHTOB I10
pCIICHUIO 3a/1a4,
MNpCAJIOKCHHBIX B

Ka4yecTBe
CaMOCTOSITETTbHOM
paboTHL.

2. |llpumepsl  BbIYMCICHHS ~ OOOOIIEHHBIX  MPOU3BOAHBIX  QyHKUUMI|Omuem no
HECKOJIbKUX TIEPEMEHHBIX. n1abopamopoi
IIpoctpanctBa C.JI. CobGonesa. \pabome:
[TnotHocte rnaakux Qyukuit B mpoctpanctBax C.JI. Cobonesa.|pemienne 3a1a4d y
KycouHo-nuHeliHble —anmpokcuMaluu — (QYHKIUE OJHOTO M JIBYX|IOCKH COBMECTHO
HE3aBUCHMBIX apTyMEHTOB. C
Cren ¢pyHKUuUM Ha TIaAKON runeprnoBepxHocTu. CBOWCTBA CIIEI0B. Iperno/iaBaTeseM,
Hopmet B mpoctpanctBax  C.JI.  CoOoneBa,  TOpOXJICHHBIC|a TAK)KE OTUETHI
AUIUNTHYECKUMU U hepeHInaIbHBIMU OIIEPaTOPaMH. CTY/IEHTOB 10

pEIIeHHIO 3a/1a4,
MPEUI0KEHHBIX B
Ka4yecTBe
CaMOCTOSITEIIbHOMN
paboTHI.

3. |Kmaccuueckue u  00OOIIEHHBIE pelIeHHs KpaeBbIX 3amad  Juist|Omuem no
AIUTUNITHYECKOTO YPaBHEHUS BTOPOTO MOPSIKA. nabopamopmoi
HecranmonapHsle KpaeBble 33/1a41 U MX 0000IIEHHbIE PeIIeHUs. [pabome:

pEeIICHUC 3a1a49 y
JOCKH COBMCCTHO
C
npenoaaBaTeyicMm,
d TaK)K€ OTYCTHI
CTYACHTOB 110
PEIICHUIO 3a1a4,
NpCaAJIOKCHHBIX B
Ka4deCTBC




CaMOCTOSTEILHON
paboTHI.

OrmnepaTopHoe ypaBHEHHE B TLIILOSPTOBOM IpocTpaHcTBe. CBEICHUE €ro K
BapHUaIMOHHON 3ajave. DHepreTuyecKue POCTPAHCTBA
CaMOCOIIPSPKCHHBIX 3JINIMIITUYCCKUX OINCPaTOpPOB.

Omuem no
1abopamopHou
\pabome:
pelieHue 3aaad y
JOCKH COBMECTHO
C
MpernoaBaTelieM,
a TaKXKe OTYETHI
CTYJCHTOB TIO
PEIICHHIO 3a/1a4,
MPEIOKEHHBIX B
Ka4yecTBe
CaMOCTOSITEIIBHOMN
paboTHI.

Meton Putua ot caMOCONPSKEHHOTO AJUTMITAYECKOTO YpPaBHEHUS €
rpaHUYHbIMU yciioBUuaAMH Jupuxiie u Helimana.

Meron koneuHbix oaneMmeHTOB. Crtpykrtypa Marpuiel [pamma s
JIByMEpHOTro oneparopa Jlamnaca B mpsSMOYToJIbHOM 00JIaCcTH.

Merton 'anepkuHa 11 HECTaMOHAPHBIX KPAEBBIX 3a7ad.

Omuem no
n1abopamopuou
\pabome:
peleHue 3a1a4 y
JOCKH COBMECTHO
C
IperoaBaTelieM,
a TaKXKe OTYETHI
CTYJCHTOB TIO
PCIICHHIO 3a]1a4,
MPETIOKEHHBIX B
KauecTBe
CaMOCTOSITEIIBHOM

paloTHI.

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetno-rpaduyeckoro 3amanust (PI'3), manmcanue pedeparta (P), scce (D),
kosutokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOTr0 O0ecneyeHus AJIA CAMOCTOSATEILHON padoThI
o0yyarommxcs Mo JMCHHUILIHHE (MOYJII0)

Bung CPC 10 BBIIIOJTHEHUIO CAaMOCTOSITEIbHOM

[Tepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTIITAHBI

paboTbI

N3ydenne JeKIMOHHOTO
Marepuana,
[ToaroroBka oT4era Mo
nabopaTopHoi paboTte;

IToaroToBka K 3adery.

or 14.06.2017 1.

MeTtoaudeckne peKOMEHIalliU 110 OpraHu3aluu
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB YTBEPKACHHbIE Kadeapoil
BBIUUCIIUTENILHOW MaTeMaTHKU U WHPOPMATUKH, TpoToKo Ne 14

N3ydenune neKImoHHOTO
MaTepuana,
IloaroroBka otuera mo
nabopaTopHoii pabote;

PEKOMCHAAIAMU 10 UX PCIICHUIO.

DNEeKTPOHHBIN BApUAHT METOIUIECKOTO TTOCOOHSI C OCHOBHBIMH
ONPEACICHUSAMHU, YCIOBUIMU 3a7a4 U METOAUYECKUMU




IloaroroBka K 3a4eTy

N3ydeHue NeKIMOHHOTO [ DIEKTPOHHBIA KOHCIIEKT JICKIIHM.
MaTepuaia,
[ToaroroBka oTuera Mo
nabopatropHoit pabore;
[TonroroBka K 3a4eTy

y‘le6HO-MeTOI[I/I‘l€CKI/Ie Mar€puabl 1A CaMOCTOSTEILHOM pa6OTbI 06yqa101111/1xc;{ u3

YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JJOPOBBS U BOCIIPUATHS UH(POpMALIUU:

JUist T1 ¢ HApyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (hopme Ha si3bike bpaits.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTra:
— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA

oOyJaronuxcs.

3. O0pa3oBaTe/IbHbIC TEXHOJIOTHH, IPUMEHsIEMbIE IPH OCBOCHUH THCIUIITHHBI
WHTepakTUBHBIE TEXHOJIOTUU B 8-M CeMecTpe NMpEeayCMOTPEHbI BO BCeX JaOOPAaTOPHBIX

3aHATUAX B 00beme 20 yacos.

Hcnonbe3yemble MHTEpaKTUBHBIE 00pa30BaTeNbHbIE TEXHOJIOTUI Komnuue
CTBO
4acoB

Jluckyccrs 0 BO3MOYKHBIX IIPEIEIbHO IUIOTHBIX MOCJIEI0BATENBHOCTSX 4

KOHEYHOMEPHBIX MOoANpocTpaHcTB B pocTpaHcTBax C.JI.Cobonena.

3amuTa MHIAMBUYaJIbHOTO MIPOEKTA M0 alMnpoKCUMali (UHUTHBIMU CIIIaltHAMU 2

CKaJApHBIX (PYHKIMIA 1 pemieHuil uddepeHnanbHbIX 3a1a49 115 0OBIKHOBEHHBIX

muddepeHIMaNbHbIX ypaBHEHUH.

TpeHUHT MO BBIUMCICHUIO 0O00IIEHHBIX TPOU3BOJHBIX (PYHKIIMH OT IBYX 2

HE3aBHCHMBIX [IEPEMEHHBIX.

3amuTa MHIMBUYaJIbHOTO MPOEKTa alllIPOKCUMAILIUU KYyCOYHO-TUHEHHBIMU 4

HENpepbIBHBIMY cIUTaiHamMu QyHKIMH u3 mpoctpancTtB Cobonesa C.JI. B miockux

o0nacrsx.

TpeHUHT Mo pacyeTy CKaIsPHBIX MPOU3BEIEHUN ABYMEPHBIX 0a3UCHBIX (PUHUTHBIX 2

CIUTAHOB B DHEPIETUUYECKUX MPOCTPAHCTBAX AIIUITHYECKOTO OIlepaTopa B

JTUBEpPreHTHOU opme.




TpeHuHT 0 HyMepaliH y3JI0B MPSMOYTOJIBHON CETKH C aHATU30M CTPYKTYPBI 4
JICHTOYHOM MaTPHIBI B BAPHALMOHHBIX M MTPOCKIIMOHHBIX METO/1aX MPUOIMKEHHOTO
peleHus IByMepHbIX AuddepeHnnanbHbIX 3a1a4.

KommbrorepHasi CUMyJisLMs paBHOBECHSI MEMOPAHBI C 3aKPETNICHHON UM CBOOOIHOM 2
rpaHuiieil. 3amura MHANBUIYaIbHOIO MPOEKTA.

Texymuii KOHTPOJIb KauyecTBa IOJTOTOBKM OCYILECTBISETCS IYTEM IMPOBEPKHU
TEOPETUYECKUX 3HAHUU U NPAKTUYECKUX HABBIKOB IIOCPENCTBOM

1) IIpuBnedeHus: CTYACHTOB K aKTUBHOMY OOCYXKJICHHIO OIPECIICHUH, HOBBIX JJISI HUX
pE3yJIbTAaTOB, K PEIICHUIO TEOPETUYECKUX 3a/1a4 Y IOCKH,

2) I1yOnu4HOM 3aIMThl CAMOCTOATEIBHO PEIICHHBIX 3a/1a4,

3) Beictymnenuii ¢ J0OKIajaMu, I[OATOTOBJIEHHBIMH CAaMOCTOSITEIBHO HA OCHOBE
IIPEUI0KEHHOM NPENoJaBaTesIeM JINTEPATypBbI.

4) IToAroTOBKHM K 3a4eTy B KOHIIE CeMecTpa.

WudopmanvoHHbIE  TEXHOJOTHH, MPHMEHSEMBbIE TMPH HW3YYCHHH JAUCHUTUIMHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE TPH U3YYEHUU AUCHUILIUHBI
— JUIsl JMIl C OrPaHUYEHHBIMU BO3MOYKHOCTSMHU 30POBbSl IPENLyCMOTPEHA OpraHHU3aIus
KOHCYJIbTALIMM C NCIIOJIb30BAHNUEM JIEKTPOHHOM IIOYTHI.

4. OueHo4YHbIe CpPeACTBA ISl TEeKYILIero KOHTPOJIsI YCIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTAlNN

OneHouyHble CpeACTBa MpeIHa3HAYeHbl MJs KOHTPOJS M OLEHKH 0oOpa3oBaTelbHBIX
JOCTM)KEHUH 00YdJarolInXcsi, OCBOMBIIMX IporpamMMmy y4eOHOW aucuUIUIMHBI «O000IIeHHbIe
pelIeHUs KpaeBbIX 3aau».

OneHouHbIE CpeCTBA BKIKOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYUIero
KOHTPO.1s B ()OpME PELICHUs IPUBOJAUMBIX HUXKE 3a/1a4, O0KIA0A-Npe3eHmayuu no npooiemMHbiM
gonpocam, 1 MPOMEKYTOYHOI aTTecTanMu B (opMe TEOPETHUYECKHX BOIPOCOB M 3aJlaHUM K
3auery.

CprKTypa OLHCHOYHBIX CPEACTB AJHA Telcymeii Hu l'lpOMe)KyTO‘-lHOﬁ aTTeCTallun

Ne Kon u HanmeHnoBaHue PesystbTaTh 06ydeHMs HanmeHoBaHuE O1IEHOUHOTO CpeJCTBA
- UHIAUKATOpA . IT K
T1/TI ! p (B cootBeTcTBUH C 1. 1.4) Texkylmuil KOHTPOJIb POMEAYTOHHAA
(B cootBeTcTBHU C 1I. 1.4) aTTeCTaINs
IK-3.1 3uaer omnpejeeHus | SAAAUH IS
JleMoHCTpUpYET D —— 1 | caMOCTOATENBHOTO Bonpocer  no
HAaBBIKU 00006MIEHHBIX peleHus: 1-12 JEKIIMOHHOMY
7I0Ka3aTeNbCTBA TEOPEM | herrrepyii, Kypcy:1-10
CYyIeCTBOBaHNA 1| BapualoHHbIe u
€JIMHCTBEHHOCTHU NPOEKLIMOHHbIE
PEIeHUS KIACCHHECKHX | \roro el gpCIIeHHOTO
1 3a11ag JIMHEUHOM peTeHus
alreopel, TCOPHM | yrraccmueckux  3ajmay
OOBIKHOBEHHEIX MaTeMaTHIeCKOM
nuddepeHInanbHBIX busmkn
YpaBHEHUN U TEOpUHU Vmeer CBOIHTE
aBHEHUH
ypaBHe . SIUTATITUYECKUAE
MaTeMaTUYeCKOU
KpaeBble 3ajadu JUIst
HU3UKHU
(1) CaMOCOITPSKEHHOT'O




orepaTtopa K

BapHaIlMOHHBIM
3aJa4aM
Baageer  TeXHHKOM
HCCIICAOBAHUS Ha
MUHUMYM
KBaJPaTUYHOTO
(G yHKIIMOHAIA B
HSHEPTreTUYECKOM
MIPOCTPAHCTBE
i GepeHIMAaTbLHOTO
omeparopa.
3naer MoHATHE | 3agaun JJIst
YCTOHYHBOCTHU CaMOCTOSTENLHOIO Bonpocer  mo
pereHust KpaeBoii | pemenus: 13-28 JIEKUMOHHOMY
3a7a4u o Kypcy:11-19
CBOOOAHOMY  4YJIeHY
[IK-3.2 i depeHIaIbHOro
HemoHCcTpupyeT YpaBHECHUSA u oo
HABBIKH JJOKA3aTEJILCTB CBOOOJHBIM 4JIEHAM B
YCTOHYHBOCTH KPaeBBIX yCIOBHSIX.
pelieHuit Ymeer OIICHUBATH
nubdepeHIaTbHbIX HOPMBI  00OOILEHHBIX
3a7a4 B KIaccudeckoii i | PCLICHUH
0000IIICHHON KJIACCUYECKHUX
HOCTaHOBKAX G hepeHIaTbHbIX
3ala4  4epe3 HOPMBI
CBOOOIHBIX YJICHOB.
Baageer  TexHUKOM
OLICHUBAHHUS HOPM
byHKINH B
npoctpanctBax  C.JL.
Co0Oonesa.
3naer 0 | 3agaun g
BBIYMCIIUTEIbHOM CaMOCTOSATEILHOTO Bonpocer  mo
HEYCTOWYHUBOCTHU pemrenus: 29-41 JEKIIMOHHOMY
IK-3.3 onepanuu YUCIeHHOT 0 Kypcy:20-28
JleMoHCcTpUpYyET ubdepeRITIPOBAHTST
HaBBIKU Vmeer
HCCIICZIORAHHA . pa3zpabaThIBaTh
BBILIHVCHHTeHBHOH YHCJIEHHBIE METObI U
YCTOWUYMBOCTH
o AITOPUTMBI,
pereHui
AreGpaHYecKHX pean30BbIBATh ITH
CHCTEM 4 | AITOPHTMBI Ha SI3BIKE
JIACKPETHBIX MIPOrpaMMHUPOBAHUS
AHAJIOTOB BBICOKOTO YPOBHS
AHphEpeHIHATLHEIX Baageer MmeTogamu
3a7a4

UCCIIEIOBAHUS
KOPPEKTHOCTH
i GepeHImaTbHBIX




3aJ7a4, Kak B
KJIaCCHUYECKOI, TaK U B
00001IeHHOM
IMOCTaHOBKAX

TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHAJIbl, He00X0AMMBIE J1JI51 OLEHKH
3HAHUI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeSATEJbHOCTH, XaPAKTEPU3YIOIIUX ITATbI
(opMupoBaHusa KOMIETEHINH B poLiecce OCBOEeHHS 00pa30BaTeIbLHOM MPOrpPaMMbl

33)13‘1]/] AJISl CAMOCTOATEC/ILHOI'O PCIICHUA
1. I[OKa)KI/ITe, 4TO IpsAMasda Ha IIJIOCKOCTH ABJIACTCA MHOXECTBOM HBYMepHOfI MCPbI HYJIb.

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

MEpbI HYJIb.

3. Mokaxmure yTBepkaeHue: E — MHOXeCTBO N—MepHO# Mepbl HYJIb TOT/IA U TOJIBKO TOT/A, KOT/Ia
CYLIECTBYET CUETHOE MOKPBITHE 3TOI0 MHOXKECTBA Ky0amMH ¢ KOHEYHBIM CyMMapHbIM 00BEMOM
TaKOe, 4TO KaKAas TOUYKa MHOXKeCTBa E MmokppITa O€CKOHEYHBIM YHCIOM KyOOB.

4. OCHOBBIBAsICH Ha OIPE/ICIICHUU U3MEepUMOH B 00actn Q (GYHKIMU Kak Mpejena mouTu BCIOy

nocnenoBarensHocTd u3 C (Q), JIOK@XUTE U3MEPUMOCTH J1t000# pyHkimu n3 C (Q)

5. lokaxxuTe, 4TOo MpeJIelt IIOYTH BCIOY CXOISIICHCS OCIEeI0BATEIEHOCTH H3MEPUMBIX (QYHKITUI
ecTb (DYHKIMS U3MEpUMasi.

6. okaxwure, uto eciu f, € C(é) u f, T >0 nourn Bcroay B obmactu Q mpu K — o0, To SUp
k

jf x)dx >0

7. [Tokaxxute, 4TO BCsikas cOOCTBEHHO WHTerpupyemas B obmactu Q mno Pumany ¢yHkims

UHTETrpupyema u 1o Jlebery.
8. ITokaxxuTte, uto QpyHkus Aupuxie uarerpupyema no Jlebery, Ho HeMHTEerpupyema 1o Pumany.
9. Jlokaxxute Teopemy: BCsKas WHTeTpupyemas mo Jlebery HeoTpuIarenbHas MOYTH BCIOAY B

obnactn Q dynxius f (X) paBHa HYJIIO IOYTH BCIOAY TOT A ¥ TOJIBKO TOTa, KOraa j f (X) dx=0
Q

10. IMokaxwute, uro C ((_Q) BCIOAY IIIOTHO B L (Q) :

11. Tlokaxwure, yro ecau obmacte Q orpanuyena, To Li(Q)— cenapabenbpHOe 0aHaXOBO
MPOCTPAHCTBO.
12. TlokaxkuTe, 9YTO U3 BCAKOM CXOJSIICHCS B Ll(Q) IIOCJIEIOBATEILHOCTH MOJKHO BBIIEIINTH

CXOZSIILYIOCS IOYTH BCIOJY MOJIOCIIE0BATEIBHOCTb.
13. Tlpu KakuX 3HAYCHMSIX ¢ Cleayiole GyHKIHH TPUHALIexKaT npocTpaHeTBy L, (Q):

a) f(x)=|x", Q:{xeRn:IXI<1}:
6) f(x)=[x", {XERHZ|X|>1};
8) f(x)=x", Q=R;;

(%)

r) f(x —a,Q={X€RnZ|X|<1};
(1)



1) f(x):;, Q={xeR:|x>1}?

(2=[x)°

14. TToxaxure, uto ecnu | (X) € Li(Q) , TO ‘f (X)‘ eL(Q)u

if(x)dx syf (x)px.

15. Mycrs () eC((_Q), <const u f, > f mouru Bcrony B Q mpu K — oo . BepHo

Z[ f, (x)dx

JT PAaBEHCTBO le I f (X)dx :'[ f (x)dx ?
Q Q

16. Jlokaxute HEPEPHIBHOCTH HOPMBI.
17. Jlokakute, 4TO BCSAKAs CXOAALIASACS IO HOPME IIOCIEIOBAaTEIbHOCTh B T'HILOEPTOBOM
IPOCTPAHCTBE CXOAMTCS TAKKe cI1a00 K TOMY K€ MPEIeIbHOMY 3JIEMEHTY.

18. ITokaxkure, YTO IOCIEIOBATEIHLHOCTD Sin(kx) k=1,2,..., cxogurcs ci1abo K HYITIO B
L,(0,27), 1o ne cxomutes B Hopme L, (0,277).
19. TlycTh nOCIEI0BATENLHOCTD 2IEMEHTOB [, rMIbpGepToBa IIPOCTPaHCTBA CXOAUTCA cl1abo Kk f

npu K — oo u npu s3ToM l!im I =] f[- Moxaxute, uro fy cxomuresx f no Hopme.
-

20. Tokasxwure, uto L, (Q) JIMHEHHOE TIPOCTPAHCTBO.

21. IMokaxwute, uto eciau Mepa obnactu Q koneuna, To L, (Q) cl (Q) , HO 00paTHOE BKJIIOUEHHUE

HE UMEET MeCTa.
22. TokaxwuTe, 4To eciiu Mepa obnacTu Q KoHEeYHa, TO M3 CXOAMMOCTH TOCIEN0BATENBHOCTH [

K f M0 HOpME IPOCTPaHCTBA L2 (Q) CIICAYCT CXOAUMOCTDb MOCICAOBATCIIBHOCTU UHTCTPAJIOB!:
jfk(x)dx—>jf(x)dx.
Q Q

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

HEpaBEHCTBO MUHKOBCKOTO

i(f(x)+g(x))2dx sifz(x)dx +£gz(x)dx

1/2

24. Jloxaxute cnencteue TeopeM b.JIesn u Jlebera: ecmm f, (X)E Li(Q) U s i,ﬂfk (X)|dx
k:lQ

CXOZUTCS, TO PSII i f(x) a6comorro cxomures mourn Beroxy B Q, dynkrms f(X)= Z f, (x)
k=1 k=1

npunamiexur L (Q) u I f (x)dx = i.[ f (X)dx.
Q k=1qQ

25. Tlokaxurte, 4ro eciam obaacT Q orpaHuyeHa, To LZ(Q)— cenapabenbHOe TUIHOEPTOBO
MIPOCTPAHCTBO.

~ \ 0
27. I/ICHOJ'H:3Y$I OIepanrro YCPECAHCHUA, JOKAKUTC, YTO MHOKCCTBO (I)I/IHI/ITHBIX (I)YHKL[I/II/I C (Q)

serony ioto B L, (Q) ms L, (Q).



28. Ilyct» f,ge LZ(Q) u omHa u3 HITHX GyHKUMHA QuauTHA. Jlokaxkute «dopmyiry

WHTETPUPOBAHUS 110 YACTSIM» JJISl Pa3AeIEHHBIX pa3HOCTEH (é}f f.g )Lz(Q) = —( f,050 )LZ(Q) .

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

-]

30. TMokaxure oproronanshocts B L, (—1;1) oproromansnocts Muorowtenos Yebbimésa
2;

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

31. Iycts y ¢ynkoun f (X) B obmactu Q cymiectByeT 0000IIeHHAas POM3BOIAHASL
D“f (x)=F(x),ay pynxuun F(X) cymecrsyer o6o6mennas npoussonnas D’F (x)=G(x).
[Tokaxwure, 4TO CyliecTBYeT 000O0IIeHHAs POU3BOIHAS D> f (X) =G (X) .

32. TlokaxuTe, 4TO M3 CyLIECTBOBaHMs 0000uIeHHON npousoxuoii D”f(X) He cuenyer
cywecTBoBaHus 06o0meHHoi nponssoaroii D f (X) mpu £ <e;, i=1,...n, || <|q].

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

34. Jlokaxwute, uto f (X, X, )=sign(x, )¢ Hl(,/Xl2 +X <1).

35. Hokaxute, uto f (X, %, )=+/X +X; € Hl(ﬁ/X12+X22 <1).

36. Jlokaxmure, uto ecnu f (x)e H'(a;b) u f'(x)=0 nourn erony, To f (x)=const.
37. lokaxute ¢hopMyny UHTETPUPOBAHUH 10 YacTsIM A QpyHkumii u3 H ! (Q), npeanosuaras eé
CIpaBeTMBOM JTsi PYHKIIMIA U3 ct ((5 ) .

38. IMokasxure, uto H' (Q) o C(Q) npu QcR,.

0
39. okasxwure, uro pynkuus f (X) us L, (0; 7) npunamexnr H'(0; 7) Toraa u Tonsko Torxa,

- 27 .
KOTJIa CXO/IUTCSI YUCIIOBOM psijt Z:kzbk2 , e b, = —I f (x)sinkx dx .
k=1 T 0

0
o 1 .
40. Ioxaxwure, 4o mis ook ¢pynaxuuun f e H (0, 7r) BBINOJHAETCS HEpaBEeHCTBO CTEKIIOBA

T 1 0
I f2(x)dx SI f'?(x)dx . Haiinure dymxumo f, e H* (0;7), amst KOTOPOIf 3TO HEpaBEHCTBO
0 0



nmpespamaeTcs B paBeHcTBo. Ilokaxute, uro ecmn f (X)#cf, (X), rae ¢ — nocrosnas, To st
dynkuun f (X) HepaBencTBO cTpOroOE.

41. [lyctob X=(X1,X2)=(rCOSgo;rSin(p) u byHKIMSA

f(x.%)= % + irk (a, coske+b, sinkg) npunammexur H' (|X| < 1). BeIpasurte vepes a, W
k=1

i 2 2
b, I/IHTerpanI [EJ J{EJ +f? |dx.
0 aXl aXZ

Marepuansl 11 IPOMEXKYTOYHOM aTTeCTANMU (3a4eT)

Bonpocs! 1o JieKIMOHHOMY KypCY

1. ®yukuuwu, uaterpupyemsie no Jlebery. CpaBHeHue unrerpaioB Pumana u JleGera.

2. Teopewmbl 0 peaebHOM NIEPEX0e Mo 3HaKoM uHTerpana Jlebera.

3. Huddepenuupyemocts unterpana Jlebera no napamerpy. Teopema OyOuHu 0 CBEACHUU

JIBOWHOTO MHTETpajia K IOBTOPHOMY U €€ CIIEJICTBHE O PaBEHCTBE MOBTOPHOTO MHTETpajia

JIBOMHOMY.

['mankast (N-1) — mepuas noBepxHocTh. MuTerpan Jledera mo (N-1) — MepHOIi MOBEPXHOCTH.

5. JluneiiHple HOPMHpOBaHHBIE MPOCTpaHCTBA. [IOHATHS  MONHOTHI, MJIOTHOCTH,
cenapabenbHOCTH. [IpuMepbl PyHKIIMOHANBHBIX 0aHAXOBBIX IPOCTPAHCTB.

6. I'mnbOeproBo mpocTpaHcTBO. OPTOroHaANBHBIE CUCTEMBI, KOAPPUIMEHTH! U paabsl Pypbe,
HepaBeHCTBO beccers.

7. TlomHple cucteMbl B TMJIBOEPTOBOM IpocTpaHcTBe. M3oMOpdu3M U H30METpHs
cemapaleNbHbBIX THIHOEPTOBBIX MMPOCTPAHCTB.

8. TIpocrpancrBa Ll(Q) u L, (Q), WX TOJHOTA. AOCOIFOTHASI HETIPEPHIBHOCTh MHTETpaa

&

JleGera 1 HENIPEPBIBHOCTH €T0 B CPEIHEM.

9. Snpo ycpemnenust u ero cBoiictBa. Cpesaromass GyHKIUS JUIsl 00nacTh. YCpeTHEHUS
dynxmmit 13 L (Q) u L,(Q), ux cxomumocTs.

10. Knaccuueckast gopMmysa HHTEIpUPOBaHMS MO 4YacTsIM, €€ SKBHUBAJIEHTHOCTh (popmylie
[Maycca-Octporpaackoro. Onpenenenrue 0000IIEHHON MPOU3BOIHOMN MEPBOTO MOPSIIKA.

11. OGo01ieHHbBIE TPOU3BOIHBIE MPOU3BOJIBHOIO MOPSAJIKA, UX CBOMCTBA: €IMHCTBEHHOCTD,
HE3aBUCHMOCTh  OT  mopsnka auddepeHnnpoBaHus, JHHEHHOCTh  ONEpalluU
muddepentpoBanus. O6001eHHas TPOU3BOAHAS GUHUTHON (DYHKIIMH.

12. OGo01IeHHbIE TPOU3BOIHBIE PYHKIIUI |X| |X1| u sign(xl) B N — MEPHOM ILIapeE.

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

14. O60061eHHbIe TPOU3BOAHBIE U cpenHue (QYHKIMH. CXOAUMOCTh YCPEIHEHUN B HOpME
npocrpanctea H .

15. Cnen ¢ynkmuu u3s  H'(Q) ma rmamkoit (n-1) — MepHoit mosepxHocTH. DoOpMyIa
MHTETPUPOBAHHS [0 YacTsAM Ul GyHKImit u3 mpoctpanctsa H'(Q) .

16. Teopemsl BIOXKEHUs IpocTpaHcTB L, (Q) IpyT B Apyra, Boxenus npocrpancts H " (Q)

B C'(Q).



17. Teopemsl o mpoaomkeHUH. [IT0THOCTE MPOCTpaHCTBA TIIAAKUX (PYHKITUH B IPOCTPAHCTBAX
0
H*(Q) . Ipocrpancrea H (Q).
01l

18. DkBuBaneHTHsIe HOpMupoBKH mpoctpancte H'(Q) m H (Q). Hepasencrso Crekiosa
B.A.

19. Knaccuueckue 1 000011IeHHbIE PellIeHUsI KPaeBbIX 3a/1a4 JUIsl TUHEHHOTO ILTUITUYECKOTO
yYpaBHEHHSI BTOPOTO MOPSAKA.

20. Jloka3aTesbCTBO KOPPEKTHOCTU 000OIIEHHOM TOCTAaHOBKH 33a4uu J{upuxiie, OCHOBaHHOE
Ha TeopeMe Pucca.

21. Jloka3aTelbCTBO KOPPEKTHOCTU 0OOOIIEHHON MOCTAaHOBKHU TPEThEil KpaeBoi 3aiauu Jis
JUHEWHOTO 3JUTUITUYECKOTO YpaBHEHHs BTOPOTrO MOpPsAKAa, OCHOBAaHHOE Ha TeopeMe
Pucca.

22. BapuanuoHHas 3a/1a4a il KBQAPATUIHOTO (DYHKIIMOHAJIA B THIIHOEPTOBOM ITPOCTPAHCTBE.
Jlemma 0 MUHUMH3UPYIOLIEH MOCIETI0BATEILHOCTH.

23. IlocnenoBarenbHOCTh PHTHA, €€ CXOAMMOCTHh K 3JEMEHTY, PEaU3yIOIEeMy MHHUMYM
KBaJIpAaTHYHOTO (PYHKIIMOHAIIA.

24. BapuaioHHOE JI0Ka3aTelIbCTBO PAa3pEIIMMOCTH KPAeBbIX 33ja4 JUIS DIUITMITHYECKOTO
yYpaBHEHHUS BTOPOTO MOPSAKA.

25. OneparopHoe  ypaBHEHHE B TWIBOEPTOBOM  TPOCTPAHCTBE.  DHEPreTUYECKOEe
MIPOCTPAHCTBO CAMOCOIIPSHKEHHOTO MOJIOKUTEIHHO OMPEACIEHHOTO ONepaTopa.

26. DHEpreTU4ecKoe MPOCTPAHCTBO IUIAIITHIECKOTO OIepaTopa ¢ TPAaHUYHBIMU YCIOBUSIMHU
Hupuxie.

27. DHEepreTn4ecKoe MPOCTPAHCTBO IUIANITHIECKOTO OIepaTopa ¢ TPAaHNYHBIMU YCIOBUSIMHU
BTOPOTO M TPETHETO POJIA.

28. EcrecTBeHHBIE W TJaBHBIE  TpaHWYHbIE  ycloBHA.  lIpenenpbHO  IIOTHBIE

ol
TOCTIEI0BAaTeNLHOCTH HOANpocTpancTs B mpoctparctBax H'(01)) u H (0;1) . Meron
KOHEYHBIX JIEMEHTOB.

HpuMeprle 3alaHUd K 3a9€TYy

3anaua 1. JlokaxuTe, 4ro s mo6oit pynkiun f (X) u3 npoctpanctBa C.JI. Cobonena

0 1
H (Q) cnpasennuso nepasenctso B.A. Crekiiosa

I f2(x)dx < c.[|Vf (x)“dx,

rae moctosiuaas C > 0 we 3aBucut ot f .

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

Teopema. Ecmu a(x)>0 8 Q wumn a(x)#0 B Q, mmn o(x)#0 na 0Q, T0 11 MOBHIX

f eL,(Q) u ¢ €L,(6Q) cymecrByer enuucTenHoe 0GobmenHoe pemenne U(X) 3azaun

—Zn:(ai,j (x)u,, ) | +a(x)u=f(x), (a—u+a(x)uj = ¢(x).

i,j=1 oN Q

X

[Tpu 3 TOM MeeT MeCTO HEPaBEHCTBO



”u”Hl(Q) < C(” f ”LZ(Q) + ||¢||L2(0Q))

B KOTOpOM rtoctosigHas C >0 e 3aBucsaror f u ¢.

Kpurepun ouenuBanusi pe3yjibTaToB 00y4eHHU s
Kpumepuu oyenusanus no sauemy:
«3aumeHo»: cmyOeHm 6aadeem mMeopemudecKuMU 3HAHUAMU NO OAHHOMY pa3oeny, 3Haem
onpeoeneHUuss OCHOBHBIX MAMEeMAMUYecKux HOHAMUL No npozpamme Kypcd, Oonyckaem
He3HauumesnbHbie OUUOKU 8 POPMYIUPOBKAX OCHOBHBIX PE3YIbmamos Kypcd, Cmyoenm ymeem
NPABUIILHO O00BACHAMb MeopemuyecKuli. Mamepua, WiloCmMpupys e20 npumepamiu, ymeem
peuiamsb OOIbULYIO YACb 3a0ay U3 NPUBEOEHHO20 CNUCKA.

«He 3aumeHOy. Mamepuan He YCB0eH UIU YCB0eH YACMUYHO, CMYOeHm 3ampyOHIemcs 6
Gopmynupoexax onpedeneHull U OCHOBHBIX Pe3YIbMamos Kypcd, 0080IbHO 0ZPAHULEHHbIU 00beM
3HAHULL NPOCPAMMHO20 MAMEPUALA.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 3/I0POBbS
NPEOCTABIISICTCS JOTIOJHUTEIFHOE BPEMS /IS IIOATOTOBKM OTBETA HA SK3aMEHE;

— IIpU IPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKIX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMY,

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHHMsI 10 JUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

ITponenypa oneHMBaHUS PE3yJIbTaTOB OOY4YEHMsS MHBAIUIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIIO) TMpeIycMaTpuBaeT IPeI0CTaBICHUE
uHpopMmanuu B (opMax, aZANTUPOBAHHBIX K OrPAaHMYCHMSIM HX 370pOBbS U BOCIPHUITHUS
uH(popMauu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBATIUIAM H JIUIIaM C OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI
MPEIOCTABIIACTCS JOTOJIHUTEILHOE BpEMSI 1T MMOJITOTOBKM OTBETA HA 3a4ETE;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHHUS HHBAIUOB U JIUII C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3J0POBbSI MPEYCMATPUBAETCS UCIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIAYATHHBIMA OCOOCHHOCTSIMU;



— TIpY HEOOXOAUMOCTH JIJIsl O0YJArOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TPOILEAypa OLCHUBAHUS PE3yNbTAaTOB OOyUYeHHs 10 JAUCHUILUIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponiennypa orneHMBaHUs PE3yJIbTAaTOB OO0Y4YEHHS WHBAIUIOB M JIUI] C OrpPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIyCcMaTpUBaeT IPEIOCTABICHUE
uHpopmanuu B (opMax, AZANTUPOBAHHBIX K OTPAHMYCHHUSAM WX 3J0POBbS U BOCIPHUATHUS
nHpopmanuu:

Jnist T ¢ HApyIIEHUSIMUA 3PCHUS:

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIyist niL ¢ HapyIeHUsIMU CIIyXa:

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOM U 1ONOJTHUTEIbHOH Y4eOHOM JINTEPATYPbl, HEO0X0AMMOM 1JIA
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

5.1 OcHoBHas JiMTEpaTypa:
1. UneunH, A.M. YpaBHeHHs] MaTeMaTH4ecKoil (u3uku: ydeOHoe mocodue / A.M. UnpuH. —
Mockga : ®uszmatiut, 2009. — 192 ¢. — Pexxum poctyna: https://e.lanbook.com/book/2181.
2. ITerpoBckuii, M.I". JIekuuu 1o TeoOpuy HHTETPAIbHBIX ypaBHeHHi: yueOnuk / W.I'. IlerpoBckuit
; mon pen. Oneitnuk O.A.— MockBa: ®usmatnut, 2009. — 136 c. — Pexum gocryma:
https://e.lanbook.com/book/59553.
3. Bnagumupos, B.C. YpaBuenus marematnueckoit pusuku: yueOnuk / B.C. Bnagumupos, B.B.
KapunoB. — Mockea : ®usmaraur, 2000. — 400 c. — Pexum pocryna:
https://e.lanbook.com/book/2363.
4. Brnagumupos, B.C. COopHHMK 3a1a4 1O ypaBHEHHSM MaTeMaTHUeCKOW (u3mku: ydeOHOe
noco6ue / B.C. Bnagumupos, A.A. Bamapun — Mocksa : ®uzmariut, 2001. — 288 c. — Pexum
nocryna: https://e.lanbook.com/book/2364.

JI1s1 OCBOEHMS TUCUUIUIMHBI MHBAJIUJAMU U JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
310pOBbS MMEIOTCSI M3JaHMsI B AJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanb» u «YHuBepcurerckas 6udarnoreka ONLINE».

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:
1. Tuxonos, A.H. ludpdepenunansusie ypauenus: yueouuk / A.H. Tuxonos, A.b. Bacunbesa,
A.TI. CsemnukoB. — MockBa : @Dwmsmatiur, 2002. — 256 c¢. — Pexum pocryma:
https://e.lanbook.com/book/48171.

2. Jlecun, B. B. YpaBaenust Maremaruueckoi pusuku: yueoHoe nocoodue / B. B. Jlecun. -
M. : KYPC : UH®PA-M, 2017. - 240 c. - http://znanium.com/catalog.php?bookinfo=520539

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHbIe MPOo(ecCHOHAIbHbIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0u0IM0oTeuHbIe cucTeMbl (IBC):

1. 3BC «IOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
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ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubdaunoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xypHaaoB HOMKOH http://archive.neicon.ru

ok w

7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYHn K DIEKTPOHHOM OubmmoTeke

nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/

8. Ilpesunentckas oubimorexa um. b.H. Enpuuna https://www.prlib.ru/

9. DmnexrponHas koymekus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas unpopmaimonnas cucrema POCCUSA http://uisrussia.msu.ru

HNudopmanuoHHble CIPABOYHbIE CHCTEMbI:
1. Koncynbrant [lmtoc - cipaBouHas mpaBoBast ccTeMa (IOCTYI 110 JIOKATbHOW CETH €
KOMITHIOTEPOB OMOINOTEKH)

Pecypcbl cBOGOIHOTO 10CTYNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAACKUX auccepTaimit hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHUCTEpPCTBO HayKHU U BhIciero oopasosanust Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe obpazoBanue” hitp://www.edu.ru/;

6. Wudopmarmonnas cuctema "EquHOe OKHO 10cTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas koyekuus nupoBbIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHBII HEHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekr ['ocynapcTBEHHOTO HHCTHTYTa pycckoro si3pika uMeHu A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaMoHHBIN mopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u sHimkioneauu http://dic.academic.ru/;

13. O6pa3oBatenbHbli moptan "Yueda" http://www.ucheba.com/;

14. 3akonompoekT "O6 oOpasoBanuu B Poccuiickoit denepannn". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMAIIMOHHBbIE PeCypPChI
KyoI'Y:
1. Cpena MoaynbpHOTO AHAMUYecKoro ooyuenus http://moodle.kubsu.ru
2. baza y4eOHBIX IIaHOB, YU€OHO-METOIMUECKUX KOMIUIEKCOB, MyOIHKaMi 1
koHpepenmmii http://mschool.kubsu.ru/
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3. bubnuoreka nHPOPMAIMOHHBIX PECYpCOB Kadeapbl HHHOPMAITMOHHBIX
obpasoBatenbHbIX TexHoorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'V http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHoJyIoruil B o0pazoBanuu Kyol'Y u Hayuno-meroandeckoro xxypraana "[IIKOJIBHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToanyeckue yKazaHus JJ1s1 00y4al0IMXCs 10 0CBOEHUIO THCIHMIIIMHBI (MOLYJIsl)
Martepuan Kypca U3J10KEH B OCHOBHOM B JIMTEPATypHBIX MCTOYHHUKAX, MIEPEUUCICHHBIX B
CIIMCKE JJOTIOJIHUTEIbHON JJUTEPATYpPBI 110 IPUUMHE UX IaBHETO U3aHUsl. ABTOPOM JaHHOTO Kypca
HalycaH PacIIUPEHHBIA KOHCIIEKT JIEKUUM, WIUIFOCTPUPOBAHHBIN MPAKTUYECKUMH IIPUMEPAMHU.
ONEKTPOHHBIM BapHaHT 3TOTO TEKCTa JIOCTYNEH CTylaeHTaM. M3ydeHue yka3aHHOrO TEKCTa ¢
pa3bopoM IPUMEPOB U peIICHUEM PUBEIECHHBIX TaM 3a/1a4 OTHECEHO K CAMOCTOSTENIbHOU paboTe
10 IaHHOMY KYypCY.

Jlexuuu u naGopaTopHble 3aHATHs yepenytoTcs. OOlieHne npenoaasaresis U CTYJICHTOB B
ayIUTOpUM  TpEAnojaraeT  MpPeABAapUTEIbHYIO  IMPOpPAaOOTKY  KOHCIEKTa  CTyJIEHTaMH
CaMOCTOSITENIHO. 3ajada IpernoAaBaTeisi COCTOMT B PacCTaHOBKE AaKLUEHTOB M Pa3bsCHEHUU
CMBICJIa ¥ HEOOXOIMMOCTH BBEJICHHsI 0000MECHNH KIACCHYECKUX MOHATHH. J[iIs moTHOIEHHOTO
BOCIIPUATHS HOBBIX OOBEKTOB HEOOXOIMMa WIIIIOCTpAlMs UX MPAKTUUYECKOro NPUMEHEHHS.
Takumu TpUMepaMu SIBISIOTCS 33Ja4ll PABHOBECHS M ABIDKEHHS MEMOpaHbBI, a TaKkKe 3ajada
pacrpoCcTpaHeHHs Tella B TPEXMEPHOM oObeMe. OJTO (u3Mueckue MOJEeNH, s KOTOPBIX
MaTeMaTUYeCKUe MOJEIU HNPUBOJAT K HHTErpalbHbIM COOTHOLIEHUSM, B3ATHIM 332 OCHOBY
onpeneneHuss 0000IeHHbIX pemeHuid auddepenunanbubix 3anad. [IpuBeneHHble MpUMeEpbI
(duznyecKux Mozeel CBUIETEIbCTBYIOT O €CTECTBEHHOCTH OHATHS 0000LIEHHOTO PEIIEHUS U O
€ro IEPBUYHOCTH OTHOCHUTENIBHO IOHATHUS KIACCHYECKOro pemieHnus. COBpEMEHHbBIE YNCIICHHbIE
metonbl Putma m lanepkuHa pemieHus KpaeBbIX 3afad uid aupGepeHIaTbHbIX ypaBHEHUH
OCHOBAHbI Ha TIOHATHH 000OIIEHHOTO PEIICHHUS.

Ha naGopaTtopHbIxX 3aHATHAX CTYI€HTaM MpeAJIaratoTcs IPUMEPHI U1 IPUMEHEHUS TEOPUH,
U3JI0KEHHOM Ha JIEKUMSAX W B YINOMSHYTOM KoHcmekTe. OOcCyxXJeHHe CIocoO0OB perieHus
IIpeIaraéMplX 3aJa4d MPU3BAHO AKTUBHU3UPOBATh IMO3HABATEIBHYIO JIEATEIBHOCTH CTYJEHTOB.
OTOMY IOJDKHA CIIOCOOCTBOBATH NMPAKTHUECKasi HAIIPABJICHHOCTh HTOTOBBIX PE3YJIbTAaTOB

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU
310pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTaluUM 110 HPCIAMECTY ABJIAIOTCA Ba’XHBIM (paKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUYEHHsS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MCXKAY MOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSL.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieuyeHne no JUCIUIInHe (MO1YT10)

MaTCpI/IaHBHO-TCXHI/I‘{eCKOG obOecrieueHue JAUCIHHUITITNHBI

No Bun pa6or
(MOIynIsl) ¥ OCHAIIEHHOCTh

1. JlekmmoHHbIe 3aHATUS | JIGKIMOHHAS ~ ayIUTOPHUS,  CHCIHAIBHO  000pyIOBaHHAS
MYHLTHMGHHI;'IHBIMI/I JACMOHCTPAaluOHHBIMHA KOMIIJICKCaMu,
yueOHOI MeOelnbio

2. JIaGopaTopHbie [Tomerienue 1t MPOBeACHUS 1a00PATOPHBIX 3aHATUN
3aHATUA OCHallleHHOe y4eOHOW MeOenbio, NePCOHATbHBIMU
KOMIIBIOTEpPaMHU € JOCTYNOM K ceTd "MHTepHer" n
o0ecreyeHrneM JI0CTyIa B AJIEKTPOHHYIO HH(POPMALMOHHO-



http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

00pa3oBaTeNbHYIO CPEy OpraHU3aINH
3. ['pynnossie [Tomemienue isi MPOBEAEHUSI TPYNIOBBIX (MHAUBHUIYaTbHBIX)
(MBIUBHYaTIbHBIE) KOHCYJIbTaIlHi, yueOHOU Me0ernblo, OCHAII[EHHOE
KOHCYJIbTallN! MPE3CHTAIIMOHHON TEXHUKOW (IIPOEKTOp, AKpaH, HOYTOYK) W
COOTBETCTBYIOIIUM IIPOrPaMMHBIM 0OecTieYeHuEM
4. Texymuii  KOHTpOJIb, | [lomMemenne mis npoBeneHUs TEKyIIEW M IIPOMEXKYTOYHOMN
IIPOMEXKYTOUHAS aTTecTallii, OCHAIIEHHOE y4eOHOH MeOeNbio, ePCOHATBHBIMU
aTTECTalNsA KOMIIbIOTEpaMH ¢ JoctynoM K ceru "HHtepHer" wu
o0ecreyeHneM JI0CTyla B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTEeNbHYIO CPEy OpraHU3aAIIH
5. CamocrodTenpHas Kabuner nns camocToATEeNbHONH paOOThI, OCHAIICHHBIN
pabora KOMITBIOTEPHOU TEXHHKOW C BO3MOYKHOCTBIO TOJKIIOYCHHS K
cetn «VHTEpHET», MpPOrpaMMoON O3KPAHHOTO YBEIUYECHUS U
00€eCIEUeHHBI JOCTYNOM B JJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNnbHyI0 Cpealy YHUBEPCUTETA
Jdns  camocTosiTenbHOW — pabOThl  OOYdYalOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,

YKOMILIEKTOBAaHHBIE CHEIHMATM3UPOBAHHON MeOeIbl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO MOJKITIOUYCHUS K ceTh «HTepHeT» W o0ecreueHrueM J0CTymna B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HaumenoBanue nomenieHut as OcHaIEHHOCTh MMOMEIIESHUH ISt IlepeueHb JMIEH3MOHHOTO
CaMOCTOSATENFHON pabOTHI CaMOCTOSATENIFHON pabOTHI HIpOTPaMMHOTO 0OecredeHns
oOyyaromuxcs oOyuaromuxcs
ITomemenne s camocToaTeabHONH | Mebenb: yueOHas mebernn 1. Microsoft Office
paboTsl o0ygaronuxcs (YnTaapHbIN | KOMIUIEKT — crienuaiu3upOBaHHON Word Professional
3an HayuyHoii 6ubnuorexn) MeOeH: KOMITBIOTEPHBIC CTOJIBI Plus
ObopynoBanue: KOMITBIOTEpHAs ’ .
TEXHHKA C MOIKIIOYEHHEM K 2. Mathcad PTC Prime
UH(OPMALIUOHHO- 3.0
KOMMYHUKaLMOHHON ceTn 3. Maple 18
«lHTEpHET» W  OCTYIIOM B 4. MATLAB
ANEKTPOHHYIO  MH()OPMAIMOHHO- CIHCOK CBOGOIHO
00pa3oBaTeNbHYIO cpeny
obpasoBaTenpHOl  oprammsanuy, | PACIIPOCTPAHSAEMOTO
BeO-KaMepbl, KOMMYHHKalMOHHOE | IPOTPAMMHOIO obecrieueHus
obopymoBaHue, oOecTeuynBaroIee 1. Free Pascal
JOCTyIl K cetu HUHTEPHET 2. Lazarus
(6np03011Hoe COEIUHEHNE u 3 Microsoft Visual
€CIIPOBOZIHOE  COCAMHEHHE  II0 ) )
texnonoruu Wi-Fi) Studio Community
[Tomemienne asi caMocTosTebHON | Mebenn: yaebHas mebenb
pabotel oOyvaromuxcs (aya. 301; | KoMmiekr — crieruaiu3upOBaHHOM
309) MeOeJn: KOMITBIOTEPHbIE CTOJIBI
O6opyznoBanue: KOMITBIOTEpHAs
TEXHHKA C MOJIKIIOYEHHEM K
nH}opMannoHHoO-
KOMMYHHUKaIIMOHHOH ceTn
«/lHTEpHET» W JOCTYmOM B
QNEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeIPHON  OpraHM3allni,




BeO-KaMepbl, KOMMYHHKAILIMOHHOES
obopynoBaHue, oOeCIeYnBaroIIee
JOCTYml K  CEeTH  HHTEPHET
(mpoBoaHOE COEIIMHEHHE u
OecrpoBOMHOE  COCIMHCHHE MO
texuosorun Wi-Fi)




