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Pabowass mporpamma nucimmmnel  B1.B.JIB.09.01 OGo6meHHble  perieHs
KPaeBbIX 3a/la4 COCTABJICHA B COOTBETCTBUH C (hellepallbHBIM IOCYAapCTBEHHBIM
00pa3oBaTeNbHbIM ~ CTAaHJAPTOM BhICIIero obpasosanus (PI'OC BO) o
HanpasjeHHIo noarotoBku 02.03.01 MaremaTrka U KOMIBIOTEPHbIE HAYKH

IIporpammy cocraBmi(u):

C.B. l'aiinenko, 3aB. xadenpoii BerducaurensHoi MaTeMaTHKy 1 HHMOPMATHKH,
KaHAUAAT QU3MKO-MaTeMaTHYECKUX HAYK, JOIEHT 7y

NnoAnuchL

Pabouas nporpamma pucimmiuset 51.B.J1B.09.01 O6061menHbIe pereHus
KpaeBbIX 3a/1a4 yTBEPIKIECHA Ha 3acelaHNU KaeAPphl BEIYMCIUTEILHOM
MaTeMaTHKU 1 UH()OPMATUKH

npotokost Ne 14 « 22 » ampenst 2022 r.

3aBenyronmi kadepoit BEIMUCIUTENHON MATEMATHKU 1 HH(DOPMATUKH

["aiinenko C.B.

(hamumsi, MHULHAITBI

YTBepXIeHa Ha 3acelaHuN y4eOHO-MeTOAMIECKON KOMUCCHH (haKyIbTeTa
MaremaTuky ¥ KOMIBIOTEPHBIX HAYK

npoTokoa Ne 5 «_ 5 » Masi 2022 1, f/%
Ipencenarens YMK ¢dakynbrera [Imanbko C.IT. 0

('l)aMl/lJIHﬂ, HWHUILHAJIBI IOAITHACH
PenienzeHTsr:

Tepemienko W.B., k.¢.-M.H., TOLEHT, 3aBeyroumii Kapeapoii obieil MaTeMaTuKu
Kybanckoro rocy1apcTBeHHOTO TEXHOJIIOTHYECKOTO YHUBEPCUTETA

Yprewos M.X., n.¢.-m.H., mpodeccop, 3aBemyrommii kadeapoil IpuKIamHOM
Marematuku Ky6aHCKOro rocy1apcTBEHHOTO YHHBEPCUTETA




1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)
1.1 Ilean ocBOeHUST TUCHUILIHHBI
CdopmupoBaTh y CTYIEHTOB IMPEACTaBICHHUS O COBPEMEHHBIX MOJXOAAaX K IOHSATHUIO
pemenus audGepeHINaTbHBIX 3a7a49 B 000OIIEHHON MOCTAaHOBKE M O YHCIECHHBIX METOJax
penieHns Takux 3a1a4d Ha OBM.

1.2 3agaun AUCHUILIMHBI
[TokazaTh €CTECTBEHHOCTh MOHATHS 0000IICHHOrO perieHus auddepeHIuaIbHbIX 3a/1ad,
MOJICTTUPYIOMMX (DU3MUECKHe TMPOLECChl C HEIrNIAJKUMU JaHHBIMH, KOTJAa KJIACCHUYECKOE
pElIeHNEe MOXET He CyllecTBOBaTh. lIpukiaanas 3agauya Kypca — O3HAKOMJICHHE CTYACHTOB C
BApUALIMOHHBIMU U MPOCKIIMOHHBIMH METOAAMH MOCTPOCHHS JTUCKPETHBIX MOJENIe OCHOBHBIX
muddepeHIMATBHBIX 33729 B YACTHBIX MTPOU3BOTHBIX.

1.3 MecTo aucuuiuinHbl (MO1yJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucunmumba «OO000IIEeHHBIE pelIeHHs KpaeBbIX 3a7ady» OTHOCUTCS K  4YacTw,
dbopMupyeMoil ygacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIEHUH bioka 1 "Jluciummmael (Moxyin)"
y4eOHOTO IUIaHa, SBJSIOMErocss CrpykTypHeiM osremenTtom OOII BO mo mpodmto
«BpruncnurenbHble, TpOTpaMMHBIC, HH(DOPMAIMOHHBIE CHCTEMBI M KOMIIBIOTEpHBIC
TeXHOJIOTUM». CTYIEHTHI TOJDKHBI OBITH TOTOBHI HCIIOJIb30BaTh MOJYYEHHBIE B 3TOH 00iacTu
3HaHMS, KaK IpU U3yYEHUU CMEXKHBIX TUCLUIUIMH, TaK U B NPO(ECCHOHAIBHON AESTEIbHOCTH.
J1J1s OJTHOLIEHHOT O OHUMAaHUS CIIEHUAIbHOIO Kypca HEOOX0AUMBI 3HaHMSI, YMEHUS U HaBBIKHU,
3aJI0)KEHHbIE B Kypcax MAaTeMaTH4eCKOro aHaiu3a, JUHEHHON anreOphl, (PyHKIMOHAIbHOIO
aHanmm3a, nupdepeHIanbHbIX YPaBHEHUH, YPAaBHEHHI B YaCTHBIX MPOU3BOIHBIX, AMCHIUILINH
CIIEIUaIN3alluN.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pPe3y/JIbTATAMH 0CBOEHHS 00pa30BaTeIbHOI POrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
oOygaromuxcst komrereHuu [1K-3.

KOI[ 1 HAMMCHOBAHUC I/IH[[I/IKaTopa* JOCTHUKCHUA Pe3yJ'H)TaTBI O6y‘16HI/I$[ 0 AUCLUIIINHC
KOMIICTCHIIMHN

NK-3 CnocobeH MaTeMaTH4YEeCKH KOPPEKTHO CTaBUTb CCTCCTBCHHOHAYYHBLIC 3a/la4d, 3HAHUC
ITOCTAaHOBOK KJIACCHYCCKHUX 3aJa4 MaTCMaTHKHU

IK-3.1 JeMoHcTpupyeT HaBBIKK | 3HAET KJIACCUYECKHE MMOCTAHOBKU KPAEBBIX 3a/au
JIOKa3aTelIbCcTBA TEOPEM CYIIECTBOBAHMA H | JId JIMHEHHBIX ypaBHeHI/Iﬁ BTOPOIro IIOpsaKa
CAMHCTBCHHOCTH PCHICHHMA  KJIIACCHMYCCKHUX | 3JIIUINITUYECKOTO, FI/IHep6OJII/IquK0r0 u
3a71a4 JIMHEHHOU anreOpsl, TEOPUH | TapabOJIUIECKOTO THUTIOB.

OOBIKHOBEHHBIX nudGepeHIranbHbIX | YVMeeT CBOIUTH AIIHINTHYECKHE KpaeBbIe 3adavu
YPAaBHEHMH M TEOPUM  YPABHEHMH | jig CaMOCOIIPSKEHHOTO omepatopa K
MaTeMaTHIeCKON (1)I/ISI/IKI/I BapI/IaL[I/IOHHLIM 3aJadyamM

Baaneer TeXHHMKON HcciaenoBaHUS HA MHUHUMYM
KBaJPaTUYHOT0 (PYHKIIMOHAJIA B YHEPTETHUECKOM
pocTpaHcTBe AuQdepeHInaIbHOro oneparopa.

TIK-3.2 HemoHcTpupyet HaBBIKK | 3HAET MOHATHE YCTOMYMBOCTH PEIICHHS KpaeBOU
JI0Ka3aTeJbCTB  YCTOMYMBOCTH  PELIECHUH | 3amayu o CBOOOTHOMY 4JICHY
nudpepeHIMaNbHBIX 33/1a4 B KIacCHYecKol | muddepeHuaipbHoro YpaBHEHHUA U o
1 0000IIEHHOH MOCTaHOBKAX CBOOO/THBIM YJIEHAM B KPA€BBIX YCIOBHUSIX.

YMeeT olieHHMBATh HOPMBI 0O0OIIEHHBIX PEIICHUH
KJaccuuecknx auddepeHmaIbHbIX 3a1a4 4epe3
HOPMBI CBOOOJTHBIX YJICHOB.

Baajeer TexHukoi oneHMBaHUS HOPM (QYHKIUH B




Ko v HanMeHOBaHNEe HHANKATOPA™ NOCTIDKEHHS PesynbraTel 00y4eHus IO TUCIUIIINHE
KOMIIETCHIINN

npoctpanctBax C.JI. Cobonesa.

T1K-3.3 HemoHcTpupyeT HaBbIKM | 3HAGT O BBIYUCIHUTEIBHOW HEYCTOWYMBOCTHU
HCCIICTOBAHM BBIYHCIIUTENIBHON | omepanuy YuCIeHHoro quddepeHnupoBanms
YCTOWYMBOCTU ~PENIEHUA  anreOpanyeckux | yareer KOHTPOIMPOBaTh  TNIABHBIA  WiICH
CHCTCM M JMCKPCTHBIX  aHANOTOB | hornerHOCTH  pa3sHOCTHOW CXeMBI HA OCHOBE
I depeHnInanpHbIX 3a1a4 npasa Pysre.

Baaneer chnekTpanbHbIM Tpu3HakoMm HelimaHna
UCCJIEI0BAHUS HEO0OXOAUMBIX YCIIOBUM
YCTOMYUBOCTH Pa3HOCTHON CXEMBI.

Pe3ynbrarel 00ydeHHs MO AUCUUIUIMHE JOCTHTAIOTCA B PaMKaxX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH U CaMOCTOATENBbHOW paboThl 0OydyarommMxcsi B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

NHnukaTopsl  AOCTHXKEHUS  KOMIIETEHUIUH CUMUTAOTCS  CHOPMUPOBAHHBIMH  TIPHU
JOCTHKEHUHU COOTBETCTBYIOIIMX UM PE3yIbTaTOB OOyUEHHUSI.

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT

O6mas TpyaoEMKOCTh JUCIUILIMHBI COCTaBIIsIeT 2 3a4. ell. (72 4yaca), uX pacnpeesieHme
10 BHJIaM PabOT MPEICTaBICHO B TaOJIHUIIE

(0na cmyoenmog OPO)
Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacer)
8
KonrakTHasi paGoTta, B TOM 4ncJe: 342 1342
AyIuTOpHBIE 3aHATHS (BCEro): 30 30
3aHsATHS JEKIIMOHHOTO TUTIA 10 10
JlaGopaTopHblie 3aHITHS 20 20
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI,
MPAKTUYECKHE 3aHSTHSI) i )
HWnas koHTaKkTHaAsA padoTa: 42 4,2
KonTpons camocrositensaoi pabotsl (KCP) 4 4
ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTesibHass padoTa, B TOM YHCJIE: 37,8 37,8
Kypcosas pabota - -
[TpopaboTka y4eOHOro (TEOPETUYECKOro) MaTepuaa 20 20
BrimonHeHne MHIMBU YA IbHBIX 33aHU (TIOTOTOBKA 12 12
COO00IIIeHNH, Mpe3eHTalni)
Pedepar - -
ITonroroBKa K TeKyIeMy KOHTPOJIIO 5,8 5,8
KonTpoJis:
IToaroroBka K 3K3aMeHy
O01mas Tpy10eMKOCTh vac. 12 72
::&){i\:lr:l/lc.ﬂe KOHTAKTHasA 34’2 34,2
3a4. e/l 2 2

2.2 Copepxanue TUCUMIIJIMHBI



Pacnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.
Pasernsr (TeMbl) AUCHUIUIMHBL, H3y4aeMble B 8 cemectpe (ounas ¢hopma obyuenust)

KonnuecTtBo yacos
AvynuropHas Breaymat
No HammenoBanwne paznenos (Tem) yaTop opHas
Bcero pabota
pabora
JI 113 JIP CPC

Wurerpain Jlebera, cBOICTBAa MHTETPUPYEMBIX

1. D YHKIIHA. 12 2 - 4 6
O06001IeHHbBIE TTPOU3BOJIHBIE, TPOCTPAHCTBA

2. |C.JLCo6oneza. 14| 2 - 4 8
Knaccuueckue 1 06001IEHHBIE PEIICHHS KPAeBBIX

3. 3aaa4 4Jid SJUIMIITHYCCKOTO YPaBHCHHUS. 14 2 B 4 8
BapI/IaI_II/IOHHaH 3ajlavda JJIs1 KBaApaTHIHOI'O

4. q)YHKI_II/IOHaJ'Ia B FI/IJ'IL6epTOBOM IMPOCTPAHCTBE, MCTOA 14 2 _ 4 8
Putna.
BapI/IaIII/IOHHI)Ie 1 MPOCKIHUOHHBIC METOAbI PCIICHUW A

5  |OHEPaTOPHBIX ypaBHEHUM M JU(pPepeHInaTEHBIX 138 | 2 . 4 78
3aad.
HUTOI'O no pasoenam oucyuniurvl 67,8 | 10 - 20 37,8
KonTtpons camocrostensHoi paboter (KCP) 4
IIpomexxyrounas arrectanus (MKP) 0,2
IToaroToBKa K TEKYIIEMY KOHTPOIIIO 5,8
OO0mast TPYAOEMKOCTh 110 TUCTIATUTHHE 12

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa

2.3 Coaep:xanue pa3iesioB (TeM) TUCHUTLIUHBI
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA

HaunmenoBanue
paszzena (Tembl)

Cogepxanue pasaena (TeMbl)

dopma
TEKYIIEro
KOHTPOJIA

2

3

4

Wnrerpan JleGera,
CBOMCTBa
HHTETPUPYEMBIX

GyHKUIUi.

[IpoctpancTBa  (YHKIMM, WHTErpUPYEMBIX IO
JleGery. CoiicTBa nHTerpana Jlebera: 1ocraTouHble
YCIIOBHSI WHTETPUPYEMOCTH, TEOPEMBI 0
NpeeIbHOM — Tepexojie, 3aMeHa IEepEeMEHHBIX,
Teopema @DyOunHu, abconOTHasE HENPEPHIBHOCTH
uHTerpaia Jlebera, HeNpepbIBHOCTb B CpeIHEM
UHTErpupyemMbIX (QyHKIMM, uHTerpan Jlebera mo
IJIaIKON TUIIEPIIOBEPXHOCTH.

YcepenHeHue  MHTETpUPYEMBIX
yCpeIHEHHs], OIlepalnus yCpeIHEHHs, TIJaJAKOCTh
YCpEIHEHHBIX GbyHKIHH, CXOJIUMOCTh K
ycpenHseMbIM (PYHKIMSM B MHTETPAJIbHBIX HOpMax.

byHKIM:  sA1po

JIP:

Texymun
KOHTpPOJIb
YCBOCHUS
TEOPETUYECKOTO
Marepuana
IIPOBOJIUTCS 10
oTyeraM
CTYJIEHTOB O HX
peLIeHUAX
3a/1a4, IpUMepbl
KOTOPBIX




[InmotHOCT  OeckoHeuHO  auU(dEepeHITUPYEMBIX
(UHUTHBIX byHKuIni B IIPOCTPAHCTBAX
UHTETPUPYEMBIX (DYHKITHIA.

MHuoromepHasi  GopMmysia HMHTETPUPOBAHUSA  TI0
qacTsiM, €€ OJKBUBaICHTHOCTh (opmyne [aycca-
OcTporpaackoro.

IMPUBCACHBL
HUWXKCE.

O00011IeHHBIE
MIPOU3BOJTHBIC,

MPOCTPAHCTBA
C.JI.CoboeBa.

MmuoromepHass  ¢opMysia HHTETPUPOBAHUS  TIO
qacTsM, €€ JKBUBAICHTHOCTh (opmyne Iaycca-
Octporpaackoro. OmnpenesneHue W IpOCTEHIIUE
CBOMCTBA 0000IIeHHBIX MIPOU3BOJHBIX:
EauHCTBEHHOCTh, HE3aBUCHMOCTH OT  HOpSIKa
Qg depeHIpoBaHus, I10CJIEI0BATEIbHOE
muddepennmpoBanne. [Ipumepsr  0000IIEHHBIX
npou3BoHbIX B pocTpaHcTBax C.JI. Cobonesa.
OO6o001IeHHbIE  TPOU3BOJHBIE M YCPETHEHUS
GyHKIMHA:  TEpecTaHOBOYHOCTH  OINEpanuil |
CXOIMMOCTh B MHTETPaIbHBIX HOpMax
MPOU3BOJHBIX OT YCPEIHEHHH K 000OIIEHHBIM
MIPOU3BOJIHBIM YCpEAHsIeMON (HYHKITUH.

CBsi3b 0000IICHHBIX MIPOU3BOIHBIX c
KOHEYHOPA3HOCTHBIMHM OTHOILEHUSIMHU: CXOJUMOCTh
pPa3HOCTHBIX ~ OTHOIIEHHH K  00OOIIEHHBIM

MIPOU3BOIHBIM, JOCTaTOYHOE yCIIOBUE
CYIIECTBOBAHUS nepBoit 000011eHHOM
MPOU3BOIHOM.

CobosieBcKME  MPOCTPAHCTBA  CO  CKAISIPHBIM
IPOU3BEJCHUEM M HUX  CBOWCTBA:  IOJIHOTA,
CXOJIUMOCTh ycpenHeHu i B o00J1aCTH,
WHBAapUAaHTHOCTb TPH HEBBIPOXKAECHHOW 3aMeHe
MEepPEMEHHBIX.

Teopembl 0 mnpojomkeHuu. IIMOTHOCTH TIIAAKHUX
¢ynkuii B npoctpancTBax C.JI. CoOonesa.

Cnen ¢yHKUMM Ha TJaJKOH TUIEPHOBEPXHOCTH.
CaoiicTBa cnefioB: (Qopmyia HHTETPUPOBAHUS I10
gactaM i QyHkuud  u3  npoctpancts  C.JL
Cobonesa. HenpepsiBHOCTB CJIEIOB npu
napajyieIbHOM MepeHoce TTOBEPXHOCTH. TeopeMbl o
KOMIIAKTHOCTH  BIOkeHMH  mpocTtpaHcts  C.JL
CoboneBa B NIPOCTPAHCTBA  HHTEIPUPYEMBIX
GbyHKIHH.

OKBUBAJICHTHbIE HOpMBI B TmpocTpaHcTBax C.JL.
CoboneBa.  HempepplBHOCTH M HENpepbIBHAS
muddepeHIMpyeMoCTh (QYHKIUNH W3 TPOCTPAHCTB
CJI.  CoGomneBa.  Teopembl  BIOXEHHS B
MPOCTPAHCTBA TTAIKUX QYHKITHIA.

JIP:

Texymmun
KOHTPOJIb
YCBOEHUSA
TEOPETUYECKOIO
Marepuana
IIPOBOAMTCS 110
oTyeraM
CTYIECHTOB O UX
peLIeHUAX
3aJ1a4, IpUMEpBI
KOTOPBIX
IIPUBEICHBI
HIUXKE.

Kiaccuueckue
000011IeHHEBIE

u

peuicHu-d KpacBbIX

3a1a4
JJUIANITHYECKOTO
YpaBHEHUS.

JJIA

MaremaTrueckasi MOJENb PaBHOBECHS MEMOpaHbI.
Knaccuyeckne m 00OOIIEHHBIE pEIIEHUS] KPaeBBIX
3amad IS DJUTMIITUYECKOTO YpaBHEHUS BTOPOTO
nopsiika. KoppekTHOCTh 3THX 337124 B 0000IIEHHOM
MIOCTAHOBKE B Cllydya€  CaMOCONPSHKEHHOTO
mudQepeHIHaIbHOTO onepaTopa.

CryneHueckuid
JIOKIaz O
MOJIEIIH
paBHOBECHS
MeMOpaHBbI ¢
MaKCHUMAIIbHO
AKTUBHEBIM




y4acTueM BeCex
YJIEHOB TPYIIIIBI
B 00CYXKJICHUHU
MOJCIIH.
4, Bapuanuonnas  3amawa s kBagpaTuyHoro|JIP:
¢yHKkuMoHama B TUIKOEPTOBOM mpocTpaHcTBe.|Texymmii
Meron Putuna mnocTpoeHUsT MHUHHUMHU3UPYIOIIEH [KOHTPOJIb
IIOCJIEI0BATEIbHOCTH. YCBOEHHUS
Bapunannonnas 3amaga TEOPETUIECKOI0
st KBAaIPAaTUYHOT O Martepuralia
¢$byHKLIMOHANA B IIPOBOJUTCS 110
THIHO0EPTOBOM oT4yeTaM
MMpOCTPAaHCTBE, MCTO/ CTYIEHTOB O UX
Purua. pelIeHnsax
3aJ1a4, IpUMEpPBI
KOTOPBIX
IIPUBEICHBI
HUKE.
5. BapuammonHoe  J10kazaTenbCTBO — pa3pemimMocTh |JIP:
KpaeBbIX 3a7ay B 000OUIEHHON mocTaHoBKe ais|Texymuit
CaMOCOINPSYKEHHOT'0 AJUIMIITUYECKOTO ONIEPATOpa.  [KOHTPOJIb
BapuainmoHHblii MeTOA NOCTPOEHHS Pa3HOCTHBIX |yCBOEHUS
CXeM I DJJUIMITHYECKUX  KpPAeBbIX  3a7ad.|TEOPETUYECKOrO
[Ipumepsl peeabHO IJIOTHBIX|MaTepraa
IIOCJIEI0BATEIbHOCTEN KOHEYHOMEPHBIX [[[POBOAUTCS 110
noanpoctpancte B npoctpancTBax C.JI. Cobosea.|oTueTam
BapHralmoHHble [l IoHsATHE O METOJIEC KOHEUHBIX 3JIECMEHTOB. CTYIECHTOB O UX
TIPOCKIHOHHBIE Merton Putna auist onepatopHOro ypaBHEHUs B pELIECHUSX
METO/IBI pemienys  THIBOEPTOBOM MPOCTPAHCTBE. DHEPTETHUECKOE 3aJ1a4, IpUMEpHI
OIEePATOPHBIX IIPOCTPAHCTBO CAMOCOIPSKEHHOTO ITOJIOKUTEIBHO |KOTOPBIX
ypaBHEHUIH Y| OMPEJEIIEHHOT0 ONIEpPaTopa. JHEPreTHYECKHE IIPUBEIECHBI
middepeHIHATbHBIX  pocTpaHCTBA MEPBOH U TPEThel KPaeBhIX 337124 HUKE.
3ajad. JUISL CAMOCOIIPSDKEHHOTO 3JUIMIITHYECKOTO Jloknaznsl
oneparopa. [ 1aBHbIe U €CTECTBEHHBIE TPAHUYHBIE  [CTYIEHTOB O
YCIIOBHSL. MOUPUKALIAX
Meron 'an€pkuHa pemenus onepaTopHbIX MEeTo/a
ypaBHEHMI U KpaeBbIX 3a/1a4 B 0000IIEHHOM INanépxuna
ITIOCTAHOBKE. MPUMEHUTEIBHO
K pa3HbIM
KpaeBbIM
3aJ1a4aM.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA HE NIPEAYCMOTPEHBbI
2.3.3 JlaGopaTopHble 3aHATHS
Ne HaumenoBanue nabopatopHbix padboT opwma Teky1uero
KOHTPOJIA
1 3 4
1. [MHoxectBa Mepbl Hynb. Pemenue 3amau mo cBoiicTBam uHTerpaia|Omuem no
JleGera. n1abopamopHoi
Ycpennenue uarerpupyeMoix GyHkuuid. IlpuMeps! ycpenHeHUH. abome:




MmuoromepHas hopMyia UHTETPUPOBAHUS 1O YacTaM, hopmyiibl [ 'puna.

peleHue 3aaad y
JOCKH COBMECTHO
C
IperoiaBaTesieM,
a TaKXKe OTYETHI
CTYJCHTOB TIO
PEIICHHIO 3a/1a4,
MPEIOKEHHBIX B

[TnotHocts rmagkux ¢yskuuii B mnpoctpancrBax CJI. CoGosnesa.
KycouHo-nuHelHble anmpokcuMauuud — (QYHKOUMH  OJHOTO M JIBYX
HE3aBHCHMBIX apTyMEHTOB.

Crnen GyHKIIMM HA TIaKON THIIEPHIOBEpXHOCTH. CBOMCTBA CIICIIOB.
Hopmet B mpoctpanctBax  CJL.  CoOoneBa,  NOpPOXICHHbIE
IUITUNTHYECKUMU T HepeHInaIBHBIMU OIIEPATOPAMH.

Ka4yecTBe
CaMOCTOATEIILHON
paboTHI.
[Tpumepsl  BeIUUCIEHHS ~ OOOOIIEHHBIX  MPOM3BOAHBIX  (QyHKIWMI|Omuem no
HECKOJIBKHUX NePEMEHHBIX. nabopamopHoii
[TpocrpanctBa C.JI. CoboseBa. \pabome:

peUICHUC 3a1a4 y
JOCKH COBMCCTHO
C
npenoaaBaTejicm,
a TaKoKC OTYCTEI
CTYACHTOB 110
PCLUICHUIO 3a/1aY,
MNpCaAJI0KCHHBIX B

KauecTBe
CaMOCTOATEIILHON
paboTHI.

Knaccuueckne wu  000OIIEHHBIE pelIeHUsT KpaeBbIX 3amaud st |Omuem no

AIUTUITHYECKOTO YPaBHEHUSI BTOPOTO MOPSIIKA. n1abopamopHoi

HecranuonapHsle KpaeBble 3aJJa4l U UX 0000IIEHHbIE PEIIECHNUS. \pabome:

peUICHUC 3a1a4 y
JOCKH COBMCCTHO
C
npenoaaBaTejicMm,
d TaKXKC OTYCTHI
CTYACHTOB 110
pCUICHUIO 3a/1a4,
MNpCaAJI0KCHHBIX B

KayecTBe
CaMOCTOATEIILHON
paloTHI.

OneparopHoe ypaBHEHHE B IMJIbOEPTOBOM NpocTpaHcTBe. CBeeHue ero k|Omuem no

BapHUallMOHHON 3ajayve. DHepreTuyeckue HPOCTPAHCTBA|1aOOPAMOpPHOT

CaMOCOTPSDKEHHBIX AIUTHINITHYECKAX OTIEPaTOPOB. [pabome:

pelIeHue 3a1ay y
JIOCKM COBMECTHO
c
MpernoiaBaTesem,
a TaK)Xe OTYEThI
CTYJICHTOB 110
PELIEHHUIO 3a/1a4,
npeﬂnomeHme B
KadecTBe
CaMOCTOSTETbHOMN




paboTHI.
5. |Merox Putma ans caMOCOIPSKEHHOTO AJUTMITHYECKOTO YypaBHEeHHs C|Omuem no

rpaHuyHbIMU yciaoBuamu upuxiie u Helimana. n1abopamopHou
Meton koHeuHbIX dneMeHTOB. CTpykTypa wMmatpuilel ['pamma amns|pabome:
JIByMEpHOTro oneparopa Jlamnaca B mpsSMOYTroJbHOM 00JIacTH. pelieHue 3aaad y
Meron 'anepkuHa /ist HECTalIMOHAPHBIX KPAEBBIX 3a]1a4. JIOCKH COBMECTHO
C
IIpernojaBaTelieM,

a TaKkKe OTYETHI
CTY/ICHTOB IO
pellIeHuto 3a1a4,
MPEUIOKEHHBIX B
KauecTBe
CaMOCTOATEIILHON
paboTHI.

3amuTa abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koiuokBuyM (K), rectuposanue (T) u T.x1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBble paboTbl He IPEYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJI CaMOCTOSATeIbHOH pPadoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOYJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI
No Bug CPC T10 BBIMIOJHEHUIO CAMOCTOSTEILHON pabOThI

1 |HW3yuyeHue neKUMOHHOTO [MeToIn4ecKre peKOMEeHJalluy 0 OpraHu3aluu
MaTepuaa; CaMOCTOSITENIbHOIM pabOThI CTYIEHTOB YTBEPKACHHbIE Kadeapoit
[ToaroToBka oT4yera Mo |BBIYUCIUTENBHON MaTeMaTUKU U MH(OPMATUKH, IPOTOKOJ Ne 14
nabopaTtopHoit padote; |oT 14.06.2017 r.
ITonroroBka Kk 3auery.

2 | MzyueHue JEKIIMOHHOTO |DJIEKTPOHHBIA BApHAHT METOINIECKOTO IMTOCOOHS ¢ OCHOBHBIMH
MmarepHaa; OTIpe/IeIeHUsIMH, YCIOBUAMH 33724 U METOAMUYECKUMHU

[ToaroToBka oTyeTa MO |PEKOMEHIAIMSIMY TI0 UX PEHICHUIO.

nabopaTopHoii padore;

IlogroroBka K 3aueTy

3 | U3yueHue NeKIUOHHOTO | DNEKTPOHHBINA KOHCTIEKT JIEKIIUH.
Marepuana;
[ToaroroBka oTueTa MO
nabopaTopHO# paboTe;
IToaroroBka k 3a4ery

VY4ebHO-MeTOoIMYeCKHe MaTepualibl JUIs CaMOCTOSITETIbHONM PabOThl O0yYarommxcs U3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370p0oBbsi (OB3) mpenocrasinstorces
B popMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

Jljig U1 ¢ HapyILIEeHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOI O TOKYMEHTA,

— B (popme ayauodaiina,

— B ieyaTHoM popme Ha si3bike bpaiins.



JIyist i1 ¢ HapyIIEeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe DIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

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

3. O6pa3oBaTe/ibHbIE TEXHOJOTHH, IPUMeEHsIeMbI€e IPH 0CBOEHUH THCIIUTIUHbI
MHTepakTUBHBIC TEXHOJOTHU B 8-M CeMecTpe MPEeAyCMOTPEHBI BO BCEX J1a0OPATOPHBIX
3aHATUAX B 00beme 20 yacos.

Hcnonp3yeMbie HHTEPaKTHBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH Komnnye
CTBO
4acoB

Huckyccus Ha Temy: «HTErpan Jlebera — HEOOX0AUMOE pacIIMPEHUE HHTETpaIa 4

PumMana a1 mOMTHOTHI MPOCTPAHCTB HHTETPUPYEMBIX (DYHKLUNY» ¢ TPE3CHTALIMSIMH
MIPUMEPOB, MHTETpUpYyeMBbIX 10 Jlebery, HO He MHTerpupyeMbIX 1o Pumany GyHKIui.

JHuckyccus Ha TeMy: «CriocoObl yCpeTHEHUSI HHTETPHUPYEMBIX (DYHKIIUH. 2
ANnpoKCUMaluy UHTETPUPYEMBIX QYHKIUI OecKOHEUHO U hepeHIupyeMbIMU
GYyHKIUSAMEI Y.

Jluckyccus 0 BO3MOXHBIX IIPEIEIbHO TUIOTHBIX MOCJIE0BATEIbHOCTAX 2
KOHEYHOMEPHBIX moanpocTpaHcTs B npoctpancTBax C.JI.Cobonera.

3amyTa HHANBUAYAILHOTO MTPOEKTA 0 ANMPOKCUMANNN (PMHUTHBIMHU CILIAHHAMU 2
CKJIAPHBIX (QYHKIMHA U peleHni quddepeHranbHbIX 3a1a4 115 0ObIKHOBEHHbIX
i depeHIMaIbHbIX YpaBHEHUH.

TpeHuHr Mo BeIYMCIEHNUIO 0000IIEHHBIX MPOU3BOAHBIX (YHKIUN OT ABYX 4
HE3aBHCHMBIX [IEPEMEHHBIX.

3aHH/ITa I/IH)II/IBI/II[yaJ'II)HOFO HpOCKTa aHHpOKCI/IMaHI/II/I KYCOLIHO'J'II/IHCI\/'IHI)IMI/I 2
HETPEPBIBHBIMU cIUIaliHamMu GyHKIH u3 poctpancTB Cobonesa C.JI. B miockux
oOJacTsx.

TpeHuHT 1Mo pacyeTy CKaTsIpHBIX TPOU3BEIEHUI IBYMEPHBIX 0a3MCHBIX (DUHUTHBIX 2
CIUTAiHOB B YHEPTETUUYECKUX MPOCTPAHCTBAX AILTUITHYECKOTO OlepaTopa B
JTUBEPreHTHOU (hopme.

KomnbroTepHast cumysisiiivs paBHOBECHS. MEMOpaHbI C 3aKpEIIEHHON MIIM CBOOOAHOM 2
rpaHulel. 3amuTa HHANBUAYAIBHOTO IIPOEKTA.

Texymuii KOHTpOJIb KauecTBa IOATOTOBKM OCYILECTBISETCS IYTEM IPOBEPKHU
TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB MIOCPEICTBOM

1) IIpuBnedeHus: CTYAEHTOB K aKTUBHOMY OOCYXKJICHHIO OIpPECIICHUH, HOBBIX IS HUX
pe3yJbTaTOB, K PEIICHUIO TEOPETUUECKUX 3aJ]1a4 Y JIOCKH,

2) ITyOGnu4HOM 31U Thl CAMOCTOSITENBHO PEIIEHHBIX 3a/1a4,



3) BeicTymieHuid ¢ JOKJIaJaMH, MOATOTOBJICHHBIMU CaMOCTOSATEIBHO Ha OCHOBE
MPEI0KEHHON TpenoaaBaTeeM JUTEePaTyphl.

4) TIoaroToBKH K 3a4€Ty B KOHIIE CEMECTPA.

NudpopManimoHHbIE  TEXHOJOTHH, NPHUMEHSEMbIE TIPH
HCIIOJIb30BaHUE WH(POPMAITMOHHBIX pecypcos, JIOCTYITHBIX B
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIC TEXHOJIOTUU, TPUMEHSIEMBIC PU U3YYCHUU TUCITUTUTAHBI
— JUIsl JIMIl C OTPAaHMYECHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbSI MPEIYCMOTPEHA OpraHu3aIus
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM IEKTPOHHOM MOYTHI.

U3y4YCHUN  JUCIMIUIMHBL:
MH(POPMALMOHHO-

4. OueHOYHbIe CPEACTBA AJsl TeKYLIero KOHTPOJS YCIEeBAeMOCTH M NPOMEKYTOYHO
aTTrecTaluu

O1eHOYHBIC CpelCTBA MpPEJHA3HAYCHBI JUII KOHTPOJII M OIEHKH 00pa30BaTEeNbHBIX
JOCTHIKEHUH O0y4aronuxcs, OCBOMBIIUX MPOTpamMMy y4eOHOW muciuIuimHbl «O000IIeHHbIe
pEILICHHS KPACBbIX 3a/1au».

OrneHOYHBIC CPE/ICTBA BKIIFOYACT KOHTPOJIbHBIC MAaTEPUAIbl ISl TIPOBEACHHS TEKYIIEro
KOHTpPoJiAi B (opMmMe penieHuss NPUBOJMMBIX HIDKE 3a7ad, O0oK1ada-npeseHmayuu no
npoobieMHbiM 60npocam, i MPOMEKYTOUHOIH aTTecTallu B pOopMe TEOPETUUYECKUX BOIPOCOB U

3aJJaHul K 3a4CTy.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYlIeil i MPOMEKYTOYHOH aTTeCTAllui

No KO,IL 1 HAMMCHOBAHUC PeSyJ’IBTaTLI 06yquI/m HanmenoBanue OLCHOYHOT'O CPCACTBA
/T HHARKATOPA (B cooTBercTBUM C 11. 1.4) Texymuid KOHTPOJIb Tpouexyrousas

(B cooTBeTcTBUH C 1. 1.4) aTTeCTalus
3Haer Kiaccuueckue | 3agauu AJis
MOCTAaHOBKH KPAEBBIX | CAMOCTOSATEIBHOTO Bormpocer 1o
3amad JUIs JTUHEHHBIX | pernerHwus: 1-12 JICKIMOHHOMY
YpaBHEHUH  BTOpPOTO Kypey:1-10
TopsiAKa

TK-3.1 JUIUOTUYECKOTO,

HemoHcTpupyeT THIIEPOOTNIECKOT0 U

HaBBIKH napaboIMuecKoro

JIOKA3aTENbCTBA TEOPEM | qpymon

CYILIECTBOBAHHS 1 | Yumeer CBOJTHTB

CAMHCTBCHHOCTH SIUTUNTUYECKUE

PeLICHIA KpaeBble 3a1aud IS

KIACCHYECKHX 33184 | (aniconpSIKEHHOTO

JIMHENHOU anredpsl, oneparopa "

TEOPUU OOBIKHOBEHHBIX BApHALHOHHBIM

I[I/I(l)(bepe}iul/laHBHHX 3a1auaM

YPAaBHCHHM M TCOPHH | BraneeT  TeXHUKOI

YpaBHeHHH . Hccaea0BaHus Ha

MaTeMaTHYeCKON MUHEMYM

(pusuxn KBaJPaTUYHOTO
¢dbyHKIIMOHANIA B
SHEPTreTUYECKOM
MIPOCTPAHCTBE
Qg depeHInaIbHOro
oreparopa.




3Haer HOHATHE | 3amauu Ui
YCTOMYUBOCTH CaMOCTOSITCIABLHOT'O Bompocer 1o
perieHus KpaeBoii | pemenus: 13-28 JEKLMOHHOMY
3a7a491 o Kypcy:11-19
CBOOOJHOMY  4JIEHY

MK-3.2 muddepenmansHOro

JleMOHCTPHpYeT ypaBHEHUA U IO

HABHIKM J{OKa3aTessets | CBOOOJHBIM WiCHaM B

YCTOHUMBOCTH KpaeBbIX yCIOBHSIX.

peluenuit Ymeer OLICHUBATh

4 1 depeHIHATEHBIX HOPMBI  000OIIEHHBIX

sajau B Kinaccuueckoii | PEMICHHH

" 0606meH o} | KTACCHYECKUX

IIOCTaHOBKAX nubdepeHmanbHbIX
3aa4  4yepe3 HOPMBI
CBOOOJTHBIX YJICHOB.
Baageer  TexHuKoOH
OIICHUBAHUS HOPM
byHKIUH B
npoctpanctBax C.JL
Cobozesa.
3naert o | 3amaum mis
BBIYHCIIUTEIBHOM CaMOCTOSITEIILHOTO Bompocer 1o
HEYCTONYHMBOCTH pemenust: 29-41 JEKIIMOHHOMY
oTiepaIu Kypcy:20-28
YUCJICHHOTO

[1K-3.3 muddepeHIpoBaHus

JleMOHCTpUPYET Ymeer

HABBIKU KOHTPOJIUPOBATH

WCCIICIOBAHUS TJIaBHBIH YJIeH

BBIYMCIIUTEIILHON ITOIPELIHOCTH

YCTOHYHMBOCTH Pa3HOCTHOM CXEMBI Ha

3 pewenuit OCHOBE TIpaBUIIa

anreOpanyecKux Pyure.

CUCTEM "

JIACKPETHBIX Baaneer

AHAaJIOrOB CIIEKTpaJIbHbIM

nuddepeHnanbhbX | npusnakom Heiimana

3afad HCCIIeI0BAHNUS
HEOOXOMMBIX
YCJIOBUI
YCTOMYHUBOCTH
Pa3HOCTHOM CXEMBI.

TunoBbie KOHTPOJIbHBbIC 32JaHUS MJIH HHbIE MaTepPHAJIbl, HEOOXOAMMBIE VIl OLCHKH
3HAHMH, YMEHHI, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XaPaKTePU3YyOIIHMX 3TAIbI
(opMupoBaHus KOMIIETEHIMII B IIpoLecce 0CBOCHUsI 00pa30BaTeJIbHOM IPOrPaMMBbI

3agaum 118 CaMOCTOSITEJILHOTO PeLICHHU S
1. ToxaxwuTe, 4TO IpsiMasi Ha IUIOCKOCTH SBJISIETCSI MHOKECTBOM JIBYMEPHOM MEpHI HYJIb.




1 o
2. JlokaxuTte, 4TO (n—l)—MepHaﬂ MOBEPXHOCTh Kiacca C sBiseTcss MHOXKECTBOM N —MepHO#

MEpbI HYJb.
3. Jlokaxkute yTBepxKAcHHE: E— MHOXecTBO N—MepHOW Mephl HYJIb TOTJa W TOJIBKO TOT/IA,
KOrJla CYIIECTBYET CUETHOE IMOKPBITUE 3TOT0 MHOXKECTBA KyO0amMH C KOHEYHBIM CYMMAapHBIM
00BEMOM TaKoe, YTO KaXkJasi TOUKa MHOKeCTBa E mokpbITa 0ECKOHEUYHBIM YHCIOM KyOOB.

4. OCHOBBIBasICh Ha OIpPEICICHUU H3MepuMoil B obmacth Q dyHKUMHM Kak mpenena MOYTH

BCIO/ly oceoBaTeabHocTd u3 C (Q), JIOK@XKUTE U3MEPUMOCTB JIt000H (ynkimu uz C (Q)

5. JlokaxkuTe, 4YTO Tpenes] IOYTH BCIOJY CXOMISIICHCS IOCIEI0BATEILHOCTH H3MEPHUMBIX
byHKuni ecth GyHKIUSA U3MEpUMast.

6. okaxwure, uro ecnu f, eC(a) u f, T £>0 nourn Bcroay B obmact Q mpu K — o0, 10

sup_[f dx>0

7. HOKa)KI/ITe, 9TO BCSAKAas COOCTBEHHO WHTerpupyemas B obmactu Q mo Pumany QyHKius

UHTETrpupyema u 1o Jlebery.

8. Ilokaxute, uto ¢ynkuus Jupuxine uHTerpupyema mno Jlebery, HO HEMHTErpupyeMa I0
Pumany.

9. Jlokaxxute Teopemy: BcsKas MHTerpupyemas no Jlebery HeoTpuuarenbHas HOYTH BCIOAY B

obomactu Q ¢yHkIms f(X) paBHa HYIIO TOYTH BCIOAY TOTJa U TOJBKO TOTAa, KOTaa

If(x)dx:O.

Q

10. TTokaxwure, uro C (C_Q) BCIO/1y TWIOTHO B L, (Q) .

11. Tlokaxwure, uto ecau obmacte Q orpanmyena, To LL(Q)— cenapabesibHOe 0aHaxOBO
MIPOCTPAHCTBO.
12. TTokakuTte, 4YTO U3 BCAKOH CXOJSIIEHCS B Ll(Q) IIOCJIEIOBATEILHOCTH MOJKHO BBIICIHNTH

CXOJAIIYIOCS TIOYTH BCIOAY MOANOCIEN0BATENIbHOCTb.
13. IIpu kakuxX 3HaYEHUAX Q Cleayrolne QyHKINUU NPUHAUIekKaT IPOCTPAaHCTBY L, (Q) :

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

6) f(x)=]". Q {XeR x>}

B) f(x)= || Ris

- , Q={xeR:|X|<1};
=gy O et

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

(2-])°

14. TToxaxwure, uto ecnu | (X) € Ll(Q TO ‘f I (x)dx| < J.| f (x)|dX.
Q

r) f(x

15. Iycts f, (X)eC(é), J. f (x)dx|<const u f, — f mourw Beroxy B Q npu k —o0. Bepuo
Q

JTH PaBEHCTBO le I f (X)dx =J. f(X)dx ?
Q Q

16. JlokaxuTte HENPEPHIBHOCTh HOPMBI.



17. Jlokaxurte, 4yTO BCSAKas CXONALIAasCi MO HOPME IOCJIEIOBATENbHOCTh B THUIHOEPTOBOM
IPOCTPAHCTBE CXOAUTCS TaKXkKe €1a00 K TOMY e MPeleIbHOMY JJIEMEHTY.

18. Ilokaxure, uro mocnegoBarenbhocts Sin(kx),k=1,2,..., cxomurcst cmabo K Hymaro B
L, (0,27[) , HO He cxoauTest B Hopme L, (0,27[) .
19. TlycTh 1OCIIEI0BATENLHOCTD 1EMEHTOB [, THILOGEpTOBa MPOCTPaHCTBA CXOAMTCA CIabo K

f mpu k — oo u ipu sTOM lim I =[] Moxaxure, uro f, cxomurcs k f 1o Hopme.
—w®

20. TTokaxwure, uto L, (Q) JIMHEITHOE TPOCTPAHCTBO.

21. Ilokaxure, 4yro ecnu Mepa obmacth Q KoHeuHa, TO LZ(Q)C Ll(Q), HO O0OpaTHOE
BKJIIOUEHUE HE UMEET MECTA.

22. HOKa)KI/ITe, 4qTo €CJIIM MEpa obnactu Q KOHC€YHAa, TO U3 CXOAUMOCTH ITOCIICJOBATCIbHOCTH fk

x f mo mopme npocrpancrea L, (Q) CJIEZIyeT CXOJIUMOCTh TOCIIEJOBATEILHOCTH UHTETPAJIOB!
_[fk (x)dx—>j f(x)dx.
Q Q

23. Jloxaxwure, uro mia moObix (ynskumii f w g w3 npocrpamcrBa L, (Q) BBITIOJIHEHO

HEpaBEeHCTBO MUHKOBCKOTO

_([(f(X)Jrg(x))zdx sifz(x)dx +E[gz(x)dx

1/2

24. Jloxaxute cnenctsue TeopeM b.Jlesu u Jlebera: ecmu f, (X)e Li(Q) U pan iﬂfk (X)|dx
k:lQ

CXOJHUTCS, TO PAL i f, (X) aOCOJIFOTHO CXOAMTCS MOYTH BCioay B Q, GyHKIms f(x): Z fk(x)
k=1 k=1

npunanrexut L (Q) u I f (x)dx = Z£ f (X)dx.

o0
Q k=1

o0

25. Tlokaxwurte, yro ecau obnacte Q orpanuuena, To L, (Q)— cenapabenbHOe TUIHOEPTOBO

MIPOCTPAHCTBO.
27. Vcnonb3ys oOMEpalyio YCPEAHEHHS, MOKKUTE, YTO MHOXKECTBO (DUHUTHBIX (QYHKITUH

Cw(Q) BCIOJTy IJIOTHO B Ll(Q) uB L, (Q)

28. Tiyets f,0el,(Q) u omma w3 otux dynkmmit ¢dumnrHA. Jokaxkute «bopMymTy

. o k k
WHTETPUPOBAHUS 110 YACTSIM» JIUIS Pa3ACIEHHBIX Pa3HOCTEH (5h f.g )L o —( f,05.0 )L Q"
2 2
29. TlokaxuTe OpPTOrOHAILHOCTHL B L, (—l; 1) OpPTOTOHAJILHOCTh MHOTOWICHOB JlexkaHpa

L, (x)= jxnn [(1—x2)”]

30. TMokakure oproronanshocts B L (~1;1) oproromansHocts MHOrowieHoB Uebbiména
2;

1-x2

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



31. Ilycrte y ¢ynakuun | (X) B obmactu Q cymectByer 0000IIeHHAas TPOM3BOIAHAS
D“f (x)=F(x),ay dynxunu F(X) cymecrsyer 0606mennas nponssoanas D’F (x)=G(X).
[Toxaxkute, 4TO CymecTByeT 0000IICHHAs TPOU3BOHASL D" f (X) =G (X) .

32. TlokaxkuTe, 4TO W3 CYIIECTBOBaHHs 0000IIeHHONW mpou3BogHoi D f (X) HE CcllenyeT

cylecTBOBaHus 0600meHHoi npoussoanoii D’ f (X) mpu B <e;, 1=1,...n, || <|a].

33. dokaxwure, uTo 0000IIeHHas MPOU3BOAHAA (GUHUTHON QYHKIIMH (PUHHUTHA.

34. okaxwure, uto f (xl,xz):sign(xl)e Hl(«le +X22 <l).
35. lokaxure, uto f(X,,X,)=+/X. +X; € Hl(,/xf+x22 <1).

36. lokaxute, uto ecnu f (x)eH'(a;b) u f'(x)=0 nouru Beroxy, To f (X)=const.
37. lokaxute GOpMyILy HHTErPUPOBAHMH 110 YacTsM At Gyrkumii u3 H'(Q), npeanonaras eé
crpaBeuIHBOiL ayst Gyrkimit n3 C' (6) :

38. Hokaxure, uto H'(Q)z C(Q) npu Q= R,.

0
39. Hokaxwure, uro GpyHkims f (X) 3 L, (0; 7r) npuHamiexur H' (0; 72') TOTJIa U TOJIBKO TOT/IA,

VA

2 2 .
KOT/a CXOauTes unciosoit pag Y kb7, rae b, = —I f (x)sinkx dx .
k=1 T 0

0
40. Toxaxwute, uto s moboit Gpyukmuu f € H'(0; 7) Bomonnsercs nepasenctso Creknosa
f 2 T 2 ¢
If (X)dxﬁj f'?(x)dx . Haiiqure dpynkumo f, € H'(0;7), mis kotopoit 5To HepaBeHCTBO
0 0

nmpeBpalaeTcs B paBeHcTBo. Ilokakute, uro ecmu f (X)#cf, (X), rae ¢ — nocrosunas, To st
dynxumn f (X) HepaBencTBO cTpOroE.

41. ycTs Xx=(x%,,%,)=(rcosg;rsing) u GyHKIMSA

f (X, %)= % + i r*(a, coskg+b, sinkg) npunamexur H* (|X| < l). Beipasute yepe3 a, u
k=1

2 2
Tl ( of of
b, uHTEerpan {—J +(—J + 2 |dx.
“ E.: ( X, Ox,

3ayeTHO-3K3aMeHAMOHHbIE MATEPHUAJIbI JJIS1 IPOMEKYTOUHON aTTecTaluu (3a4er)



Bonpochl o 1eKHHOHHOMY KYpCY
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Oyukuuu, naTerpupyemsie o Jlebery. CpaBuenue unrterpaino Pumana u JleGera.
TeopeMsl 0 MIpeIeIbHOM MEpeXo/ie 1MoJ1 3HaKoM uHTerpaia Jlebera.
HuddepernmpyemocTs unTerpana Jlebera mo mapamerpy. Teopema OyOuHU 0 CBEICHUN
JIBOWHOTO MHTETpajia K IOBTOPHOMY U €€ CJICIICTBUE O PaBEHCTBE MOBTOPHOTO MHTETpaa
JIBOMHOMY.

I'nagkas (n-1) — wmepHas moBepxHOcTh. Murerpan Jlebera mo (Nn-1) — wmepHO#
MOBEPXHOCTH.

JluHeliHbIE ~ HOPMHUPOBAHHBIC  TMPOCTPAHCTBA. [lOHATHS  TOJHOTHI, IUIOTHOCTH,
cernapabenbHOCTH. [IpuMeps! (yHKIIMOHATBHBIX 0aHAXOBBIX IPOCTPAHCTB.

['mnp0epToBo npocTpancTBo. OpTOrOHANBHBIE CUCTEMBI, KOG GUIMeHTH U psiibl Dyphe,
HepaBeHCTBO becceis.

[TomHble cUCTEMBI B THIBLOEPTOBOM TpOCTpaHCTBE. M3oMopdusm u  wm30oMeTpus
cernapa0eNbHbIX THIBOEPTOBBIX MPOCTPAHCTB.

Ipoctpanctea L, (Q) u L, (Q), UX MOJIHOTA. AOCOJIOTHAsE HENPEPHIBHOCTh MHTErpalia

JleGera ¥ HEMIPEPBHIBHOCTH €T0 B CPEIHEM.
Snpo ycpennenus u ero cpoiictBa. Cpesaromas GyHKUUS AJIS 00JacCTH. Y CpEIHEHHS

dynxumii 3 L, (Q) u L,(Q), ux cxomumocrs.

Knaccuueckass ¢opmyna WHTETpUPOBAaHUS IO YacTsAM, €€ SKBHBAJICHTHOCTH (opMyIie
["aycca-Ocrporpajckoro. OmnpeneneHne 0000IICHHOM MPOU3BOIHOM MEPBOTO MOPSIKA.
OO0001ICHHBIC TTPOU3BOIHBIC MTPOU3BOJILHOTO MOPSIKA, UX CBOWCTBA: CIUHCTBEHHOCTH,
HE3aBUCHUMOCTh  OT  mopsaka auddepeHunpoBaHus, JIHUHEHHOCTh  ONEpaLUU
muddepennrpoBanus. O6o01IeHHAs TPOU3BOIHAS GUHUTHON HYHKITUU.

O0600111eHHbIE TPOU3BOAHBIE (PYHKIIHIA |X| , |X1| u Sign(xl) B N — MEpHOM II1ape.

I'uns6eproBsl mpoctpancTea H*(Q) m ux mpocreiinme cBoifcTBa.

O0600muieHHbIe TPOU3BOIHBIE U cpenHue (GyHKIuH. CXOOUMOCTh YCPEIHEHHH B HOpME
npocrpanctea H ¥ .

Cnen ¢ysxumm m3  H'(Q) ma rmamkoit (n-1) — mepmoii mosepxHocTH. Dopmymna

MHTETPUPOBAHHUS 110 YaCTAM I (yHKIMIA u3 mpoctpanctea H'(Q).

Teopemsl BOXkKEHHS TIpOCTpaHCcTB L, (Q) mpyr B apyra, Broxenus npocrparcts H*(Q)

B C'(Q).
Teopembl o0 mpogomkeHu. IlIOTHOCTP mpocTpaHCTBa TIIaAKUMX (QYHKIMA B

0
npoctpanctax H*(Q) . Ipocrparnctea H (Q).

0l

DkeuBanenTHEIe HOpMupoBkH mpoctpancte H'(Q) m H (Q). Hepasencrso Creknosa
B.A.
Kmaccuueckne w  000OIIEHHBIE pEMICHUS KPaeBbIX 3aJad  JUIsl  JIMHEWHOTO
AJUTMNITUYECKOTO YPABHEHUS BTOPOTO MOPSIKA.
JlokazaTtenbCcTBO KOPPEKTHOCTH 000OIIEHHOM MOCTAaHOBKH 3a1a4n J(upuxiie, OCHOBaHHOE
Ha TeopeMe Pucca.
Jloka3aTenbCcTBO KOPPEKTHOCTH 0000IIEHHONW TOCTAaHOBKU TPEThel KpaeBOM 3ajauu AJis
JUHEWHOTO SJUIMNTHYECKOTO YPAaBHEHHUs BTOPOrO MOPsIKA, OCHOBAHHOE Ha TEOpPEMeE
Pucca.
Bapuanmonnas 3ajmada  ans KBaApaTUYHOTO  (PYHKIMOHAna B TUIHOEPTOBOM
MPOCTPaHCTBE. JIeMMa 0 MUHHUMU3HUPYIOIIEH MOCIEA0BATEILHOCTH.
[locnenoBarenbHOCTh PuTIA, €€ CXOAMMOCTb K 3JIEMEHTY, PEeai3yIolIeMy MUHHUMYM
KBaJAPaTUYHOTO (QYHKIIHOHAJIA.



24. BapuallnoHHOE JI0Ka3aTeIbCTBO Pa3pelIMMOCTH KPAeBbIX 3a1ad JUIs SJUIMITHYECKOTO
ypaBHEHUs BTOPOTO MOPSIKA.

25. OnepaTopHoe  ypaBHEHHE B  THJIBOCPTOBOM  MPOCTPAHCTBE.  DHEPreTHUCCKOE
HPOCTPAHCTBO CaMOCOIPSKEHHOT'O MOJIOKHUTEILHO OMPEACICHHOIO OIlepaTropa.

26. DHEpreTUvIecKoe MPOCTPAHCTBO UIMITHYECKOTO OIEpaTopa ¢ TPAHUYHBIMHU YCIOBUSIMHU
Hupuxie.

27. DHEPreTHYecKoe MPOCTPAHCTBO UTHITHYECKOTO ONEpaTopa ¢ TPAHUYHBIMHU YCITOBUSIMU
BTOPOT'O U TPETHETO POJIa.

28. EcrecTBeHHBIE M TJIaBHBIE  TpaHUYHBIE  YCIOBHsA.  IIpefenbHO  IJIOTHBIE

ol

TIOCTIeI0BaTeNbHOCTH TmoarpocTpancTd B mpocTpancteax H'(01) u H (071) . Meron
KOHEYHBIX JJIEMCHTOB.

HpI/IMeprIe 3alaHud K 3a9€Ty

3agaua 1. [lokaxure, 4To [u1s 11000 PpyHKIKN f (X) u3 npoctpanctBa C.JI. CoboneBa

0l
H (Q) cnpasemmBo nepasenctso B.A. Crekiosa

j f2(x)dx < c“Vf (x)“dx,

rae nocrosinHag € > 0 ve 3aBucut ot f .

33[{3‘13 2. HCHOJ’ILSYH TCOpEMY PI/ICCB., MOKAKHUTEC, UTO JIA SJUNIMIITHYCCKOI'O0 YPABHCHU A

CIIpaBCajinBa

Teopema. Ecmm a(x)>0 B Q wumn a(x)#0 B Q, umn o(x)#0 na 0Q, T0 171 MOBHIX

f eL,(Q) u ¢ eL,(0Q) cymectByer emmucTBeHHOE 0606MIEeHHOE pemmenue U(X) 3amaun

_Zn“(ai‘j(x)uxj) +a(x)u=f(x), (s—:l+a(x)uj = o(x).

i,j=1 X
IIpu 5TOM HMEET MECTO HEPABEHCTBO

”u”Hl(Q) < C(” f ||L2(Q) + ”(p"Lz(aQ))

B KOTOpOM TiocTosiHHast C >0 we 3aBucst ot f u @.

Kpurepun oueHuBanus pe3yJabTaToB 00y4eHHUs
Kpumepuu oyenusanus no sauemy:
«3aumeHoy: cmyOeHm 6eaadeem meopemudecKuMuU 3HAHUAMU NO OAHHOMY pazoeny, 3Haem
onpeoenenuss OCHOBHbIX MaMeMamuyeckKux MNOHAMUU No npocpamme Kypcd, Oonyckaem
He3HauumenvbHvie OUUOKU 6 POPMYTUPOBKAX OCHOBHBIX PE3YIbMamos Kypcd, CmyoeHnm ymeem
NPABUILHO OOBACHAMb MEOPemMU4ecKull Mamepuai, ULIIOCMPUpys e2o npumepamu, ymeem
pewams OOILULYIO Yacmb 3a0a4 U3 NPUEEOEHHO20 CRUCKA.

«He 3aumeHO»: Mamepuan He YCB0eH UNU YCB0eH HAaCMUYHO, CMYOeHm 3ampyOHAemcs 8
Gopmynupoexax onpeoeneHuti U OCHOBHBIX peE3VIbMAMO8 Kypcd, O0080bHO O02PAHUYEHHbI
00beM 3HaHUL NPOSPAMMHO20 Mamepudaa.



OneHouHbIC CpeACTBA JUIsi WHBAJIMAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX WHAWBUAYAIBHBIX IICUXO(DU3NISCKAX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH HWHBAIMIAM M JIMIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBbS ITPEIOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— MPU MPOBEICHUU MPOIETYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIHUIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHbHBIMA OCOOCHHOCTSIMU,

— TIpY HEOOXOAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
W UWHBAJIWAOB IIpOLEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS M0 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouienypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist U1 ¢ HApYIICHUSIME 3PCHUS

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 1T ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX MHAMBUIYATbHBIX ICUXO()U3UUECKHX 0COOEHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbsI NIPEIOCTABIISIETCS TOMOJIHUTEIBHOE BpeMsl JUIsl OJrOTOBKM OTBETA Ha 3a4eTe;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWIOB TPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS TO JUCHUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienrypa orneHMBaHUsI pe3yIbTaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, agaNTUPOBAHHBIX K OTPAaHHUYCHHSIM WX 370POBbS W BOCIPHUSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst an ¢ HapyIeHUs MM CITyXa:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TUTI ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

5. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJISL OCBOEHM S JUCHMILIMHBI (MOXYJIs)
5.1 OcHoBHas JiMTEpaTypa:



1. Nnpun, A.M. YpaBHeHHs] MaTeMaTH4ecKoil ¢u3uku: ydeOHoe mocodue / A.M. Unbpun. —
Mocksa : ®usmariut, 2009. — 192 ¢. — Pexxum pocryma: https://e.lanbook.com/book/2181.
2. llerpoBckmii, WM.I'. Jleknum 1O TEOpUM HMHTErPAIbHBIX ypaBHeHUH: yueOuuk / W.I.
[TerpoBckuii ; mox pen. Oneitnuk O.A.— Mockpa: ®usmaraur, 2009. — 136 ¢. — Pexum
noctyna: https://e.lanbook.com/book/59553.
3. Bnagumupos, B.C. YpaBaenus maremarndeckoit ¢puszuku: yueonuk / B.C. Bnagumupos, B.B.
Kapunos. — Mockea : ®usmaraur, 2000. — 400 c. — Pexum pocryna:
https://e.lanbook.com/book/2363.
4. Brnagumupos, B.C. COopHHMK 3a1a4 1O ypaBHEHHSM MaTeMaTHUecKoW (u3uku: ydeOHOe
nocobue / B.C. BnagumupoB, A.A. Bamapun — Mocksa : ®usmariaut, 2001. — 288 ¢. —
Pexxum nmocryna: https://e.lanbook.com/book/2364.

Jlj1 0cBOGHMS AUCUMILTAHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pPOBbsSI MMEIOTCSl M3JaHUS B JJIEKTPOHHOM BHJE B DJICKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«JIanbp» n «YHuBepcuterckas oudamorexka ONLINE».

5.2 JlonotHUTeIbHASI JINTEPAaTypa:
1. TuxonoB, A.H. luddepenumansupie ypaaenus: yueOunuk / A.H. Tuxonos, A.b. BacunbeBa,
A.I. CsemnukoB. — MockBa : @wmsmatiur, 2002. — 256 c¢. — Pexum pocryna:
https://e.lanbook.com/book/48171.

2. Jlecun, B. B. YpaBHeHus maremarndeckoit pusuku: yaeoHoe mocodue / B. B. Jlecun. -
M. : KYPC : TH®PA-M, 2017. - 240 c. - http://znanium.com/catalog.php?bookinfo=520539

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHbIe Mpo(eccHOHATBHBIE 0a3bl
JAHHBIX 1 HHPOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubM0TeuHbIe cucTeMbl (IBC):

1. BBC «FOPAWT» https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4
5

. DBC «ZNANIUM.COM)» www.zhanium.com
. OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr nuznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaIHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »ayeKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOW OHOIHOTEeKe
nuccepranuii Poceuiickoit rocynapcrsenHoit ouonuoreku (PI'B) https://rusneb.ru/
8. Tlpesunentckas oudimorexa um. b.H. Enpuuna https://www.prlib.ru/
9. Dmnexrponnas koymekmus 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/

akrwnE
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16. Springer eBooks: https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. VuuBepcuretckas unpopmanrontas cuctema POCCHUS http://uisrussia.msu.ru

NudopmanuonHbie CIPABOYHbIE CHCTEMBI:
1. KoncynbranT [Imtoc - cripaBouHas mpaBoBasi cucTeMa (JJOCTYII IO JIOKATBHOM CETH ¢
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl ¢cB0OGOIHOTO 10CTYNA:

1. AmMepuKaHCKas naTeHTHas 0as3a JaHHbBIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJCKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/

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

4. MMUHHUCTEpPCTBO HayKHU U BbIcIIero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

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

6. Mudopmanumonnas cucrema "EquHoe okHO q0CcTyIa K 00pa3oBaTeIbHbIM pecypcam’
http://window.edu.ru/;

7. Enunas koyexius nudpoBeIx 00pa3oBaTeIbHbIX pecypcoB http://school-
collection.edu.ru/ .

8. dexepanbHBIN EHTP HHHOPMAIIHOHHO-00Pa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ruf);

9. TIlIpoekt ['ocymapcTBEHHOr0 MHCTHTYTa pycckoro si3bika umeHu A.C. [Tymkuna
"Oo6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMaIMoHHbIH moptain "Pycckuit si3p1k" hitp://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapeid http://www.glossary.ru/;

12. CnoBapu u sHIMKIoneaun http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yuebda" 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 00pa3oBaTeIbHblie U HHPOPMAIIMOHHBbIE PeCypPChI

KyoI'Y:

1. Cpena MoayinbpHOTO AUHaAMUYecKoro ooyuenus http://moodle.kubsu.ru

2. ba3a yueOHBIX IIaHOB, yU€OHO-METOIMUECKUX KOMIUIEKCOB, MyOIMKaUi U
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAITMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE pecypchl Kadeapsl HH()OPMAIMOHHBIX CHCTEM W
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
T'OAbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3aHusl Jisi OOYYAIOIIMXCSl MO OCBOEHHIO JIWCHHUIIMHBI
(Mmomyuis)

Marepuan Kypca U3710K€H B OCHOBHOM B JIUTEPATYPHBIX UCTOYHUKAX, MTEPEUUCICHHBIX B
CIIMCKE JOMOJHUTEIBHON JHUTEPAaTyphl MO MPUYMHE MX JABHETO M3JaHUs. ABTOPOM JAaHHOTO
Kypca HAamMCaH pACHIMPEHHBIM KOHCIEKT JIEKIHH, WUIFOCTPUPOBAHHBIA MPAKTUYECKUMHU
npuMepamMu. DJIEKTPOHHBIN BapUAHT 3TOr0 TEKCTa JOCTYIEH CTyJeHTaM. M3yueHue ykazaHHOTO
TeKCTa ¢ pa3dopoM TMPHUMEPOB H PEIICHHEM NPHUBEACHHBIX TaM 3aJad OTHECEHO K
CaMOCTOSITENILHOM paboTe Mo JAHHOMY KYpCY.

Jlexumu u mabopaTtopHble 3aHATHA YepenyroTcs. OOIeHne npenoaaBaTeNsi U CTY/ICHTOB B
ayIUTOPUU  TIpeArnojiaraeT  MpPEABApPUTEIbHYIO  MPOpPAa0OTKY  KOHCIEKTa  CTyJIEeHTaMH
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CaMOCTOATENIFHO. 3ajiadya IpernojaBareisi COCTOMT B PAacCTaHOBKE AKIIGHTOB M Pa3bsCHEHUH
CMBICJIa ¥ HEOOXOIMMOCTH BBEIICHHsI 0000MCHUH KIACCHYECKUX MOHATHH. J[iIs moTHOIEHHOTO
BOCHPUSTHS HOBBIX OOBEKTOB HEOOXOIMMa WILIFOCTPALUS UX IMPAKTUYECKOTO MPUMEHEHHUS.
Takumu TIpUMeEpaMu SIBJISIFOTCS 3314l PABHOBECHS M JBIDKEHHS MEMOpaHbI, a TaKkKe 3ajada
pacrpocTpaHeHHs Tella B TPEeXMEPHOM oObeMe. DTo (u3MyecKue MOJENHU, Ui KOTOPBIX
MaTeMaTHYECKUE MOJCTU TPUBOIAT K HHTETPAIGHBIM COOTHOIICHHUSM, B3STHIM 3a OCHOBY
oIpe/ieNicHUs 00O0OLICHHBIX pelieHui aupGepeHInalbHbIX 331a4. [IpUBEICHHBIC MPHUMEpPHI
(GU3NUEeCKUX MOJIeNel CBUIIETEILCTBYIOT O €CTECTBEHHOCTH TIOHATHS 000OIICHHOTO PEIICHUS U
O ero TIEpPBHYHOCTH OTHOCHTEIBHO TMOHATHA Kiaccuueckoro peieHus. CoBpeMeHHbIC
YHCIIeHHbIE MeTonbl Putna m [MajnepkuHa pemieHus KpaeBbIX 3amad st auddepeHnmraibHbIX
YpaBHEHUI OCHOBAHBI Ha TOHSITHH 0000IIEHHOTO PEIICHUS.

Ha naGopaTOpHBIX 3aHSATHSIX CTYIEHTaM NpPEUIararoTcs HPUMEPBI Uil MPUMEHEHHS
TEOPHH, H3JIOKEHHOM Ha JIEKIUSIX M B YINOMSHYTOM KoHcmekrte. OOcyxkaeHune crnocoboB
pelIeHHs TpellaracMbIX 3ajad MPHU3BAaHO aKTHBH3UPOBATH IMO3HABATEIBHYIO JEATEIBHOCTD
CTYICHTOB. JTOMY JOJDKHA CIIOCOOCTBOBATh MpPAaKTHYECKas HANPAaBICHHOCTh HTOTOBBIX
pe3ysIbTaToB

B ocBoeHHMH TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUM 110 NOPCIMCTY ABJIAKOTCA Ba’XHBIM Q)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MCXKAY NOperoaaBaTciicM U O6yT-IaIOHII/IMCH HHBAJIMLJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne Mo JUCIUIInHe (MOYT10)

No B paGor MarepuanbHO-TeXHUYECKOE 00ecreyeHne JUCIMIINHBI
(MOIyIsT) U OCHALIICHHOCTh
1. JlexuuoHHble 3aHATH | JIeKIMOHHAas ~ ayAMTOpHs,  CHELUAIbHO  O0OpYAOBaHHAsS
MYJBTUMEIUMHBIMUA ~ JIEMOHCTPALMOHHBIMH  KOMIUIEKCAMH,
yueOHOI Mebenbio
2. JlaGoparopHble [Tomenienue 115 MpoBeAeHUsS TaOOPaTOPHBIX 3aHIATHM
3aHATHUSA OCHAIIIEHHOE Y4eOHON MeOeIbio, IEPCOHATBLHBIMU
KOMIIBIOTEpaMH € JOCTYNOM K ceT "HHTepHetr" n
o0OecrieueHreM J0CTYIa B AIEKTPOHHYIO HH(OPMAaIIMOHHO-
00pa30BaTeNbHYIO Cpey OpraHu3aLuu
3. ['pynnossie [Tomemienue i MPOBEACHUS TPYNIOBBIX (MHAWBUIYAIbHBIX)
(MHMBHIyaJIbHbIE) KOHCYJIbTALIH, y4eOHOM MeOEIbIO, OCHAILIEHHOE
KOHCYJIbTalln1 NPE3CHTAlIMOHHON TEXHUKOU (TMPOEKTOp, dKpaH, HOYTOYK) H
COOTBETCTBYIOLUM IIPOrPaMMHBIM 00ecIiedeHneM
4. Texkymuii  KOHTpOJIb, | [Tomemenne miId NpoBeNEHHs TEKyIIeW W IPOMEKYTOYHOMN
MPOMEKYTOIHAA aTTeCTallly, OCHAILIIEHHOE y4eOHOW MeOelblo, epcoHaTbHBIMU
arrecTanus KOMIIBIOTEpaMH ¢ JoctynoM K cetu "HMHrepHer" wu
o0ecrieyeHHEeM JOCTyla B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3zoBaTenbHYIO Cpeay OpraHu3aIun
S. CamocrosiTenbHas Kabuner 1y camMocTOsITENIbHOM  pabOThl, OCHAIIEHHBII
pabora KOMITBIOTEPHOW TEXHHUKOW C BO3MOXHOCTBIO IOJKIIOUEHHUS K




cetu «/HTEpHET», NPOrpaMMON 3KPaHHOIO YBEIWYEHUA U
00ECIeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HWH(OPMAIIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEpCUTETA

Hns  caMmocTosTenbHOW — paboThl  OOydYalOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUIEKTOBAaHHbIE CHEMATU3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «MHTepHeT» M 00ecreyeHneM J0CTyIa B 3JIEKTPOHHYIO

nH(}OPMaLIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

HaumeHoBaHue noMemeHu 1
CaMOCTOSTENILHOM PaboTHI

OcCHAaIIIEHHOCTh TOMEIIECHHUH IS
CaMOCTOSITENILHOM PabOTEI

HepequbHHHeH3HOHHOFO
MMporpaMMHOTO obecrneueHus

oOyyJaromuxcst 00y4aromumxcst

IMomemenue ans caMocTosATebHON | Mebenb: yueOHas MeOeb 1. Microsoft Office

paboTs! 00ydaromuxcs (YMTanbHbI | KOMIUIEKT — crenuan3upoBaHHON Word Professional

3an Hayunoii 6ubimoTtekn) MeOelH: KOMITBIOTEPHBIC CTOJBI Plus
Ob6opynoBanue: KOMITBIOTEpHAs ’ .
TEXHHKa C TOAKIIOUEHHEM K 2. Mathcad PTC Prime
HHPOPMALMOHHO- 3.0
KOMMYHHMKAIMOHHOM ceTn 3. Maple 18
«HTepHeT» M OCTYIIOM B 4. MATLAB
JNIEKTPOHHYIO  MH(OPMAIOHHO- CIHCOK CBOBOIHO
00pa3zoBaTeNbHYIO cpeny
obpasoBatensHOi  oprammsanuu, | PACIIPOCTPAHAEMOIO
BeO-KaMephbl, KOMMYHHKallMOHHOe | IIPOTrPaMMHOI0 obecneucHUs
obopynoBaHue, obecrednBaroiee 1. Free Pascal
JOCTYm K  CEeTH  HHTEpHET 2. Lazarus
(mpoBogHOE COEANHEHNE " . .
OecripoBOTHOE  COEOMHEHHWE MO 3. Microsoft Visual

texuomoruu Wi-Fi)

Studio Community

TTomerienue st caMOCTOSTEILHOM
pabotel oOywaromuxcs (ayn. 301,
309)

Mebenb: yaeOHas MeOeib
KoMmmexr  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHHKAa C TOAKIIOYCHHEM K
HHPOPMAMOHHO-
KOMMYHMKAIIMOHHOM
«IHTepHeT» M OCTYIIOM B
ANIEKTPOHHYIO  MH(GOPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
Be0-KaMepbl, KOMMYHHKAIIHOHHOE
o0opynoBaHue, oOecreynBaroee
JIOCTYTI K CeTH  HWHTEpHET
(mpoBoHOE COeIMHEHNE u
OecripoBOJHOE  COEJMHEHHE MO
texnonorun Wi-Fi)
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