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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)
1.1 Ilean ocBOeHUSI TUCHUILIMHBI
ChopmupoBaTh y CTYIEHTOB IPEACTaBIECHUS O COBPEMEHHBIX IOJXOAAaX K IOHSTHUIO
peLIeHHs ONEePaTOPHBIX U AU(PepeHIINATbHBIX YPaBHEHUN B (PYHKIIMOHAIBHBIX IPOCTPAHCTBAX,
IIOCTPOEHHUIO UX JIUCKPETHBIX AHAJIOTOB, a TAKXKE O YHCJIEHHBIX METOJaX pEIICHUs TaKUX 3adad
Ha OBM.

1.2 3agauu AUCHMIINHBI
[Toka3aTh €CTECTBEHHOCTh MOHATUSI 00OOIIEHHOTO pemeHus audQepeHnaIbHbIX 3a1ad,
MOJICIUPYIOMNUX (PU3UUECKUE TPOLECCHl C HErMAJAKUMHM JaHHBIMHM, KOTJa KIACCHYECKOoe
peleHre MOXKET He CyllecTBOBaTh. [IpukiagHas 3ajgada Kypca — O3HAKOMIJIGHHE CTYJIEHTOB C
BapHUAIlMOHHBIMU U TPOEKIMOHHBIMA METOJIAMH MOCTPOCHHS JUCKPETHBIX MOJENEH OCHOBHBIX
Qg depeHIraIbHbIX 3a7a4 B YaCTHBIX MPOU3BOIHBIX.

1.3 MecTo AucuuminHbl (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucnuminHa 1no BbIOOpY «ANNPOKCUMAIUS JIEMEHTOB (DYHKIMOHAIBHBIX MIPOCTPAHCTBY
OTHOCHUTCSI K 4YacTd, (opMupyeMol ydacTHHKaMH OOpa3oBaTeIbHBIX OTHOIIeHWH bioka 1
"ucuunauHel (MOAynu)" yd4eOHOro IMiiaHa, SBISIFOUIErocs CTpyKTypHbIM 3nemenTom OOIT BO
no npopwio  «BeluMcAMTENBHBIE, TPOTPAaMMHBIC, HH(POPMALMOHHBIE CHUCTEMBI U
KOMIIBIOTEPHBIE TEXHONOIMM». CTYNEHTHI TOJKHBI ObITh TOTOBBI MCIIOJIb30BaTh MOJIyYEHHBIE B
9TOM 00acTH 3HAHUS, KaK MPH U3yYCHHH CMEXHBIX JWCIUILINH, TaK U B MPO(eCcCHOHATLHOU
JEeSATENIbHOCTH. JlI1 MOJHOLIEHHOIO IMOHMMAaHMs CIELMAIBHOTO Kypca HEOOXOAMMBI 3HAHUS,
YMEHHUSI ¥ HaBBIKH, 3aJI0OKCHHbIE B KypcaX MaTeMaTHYeCKOTO aHalln3a, JIMHEHHOH anreOpsl,
(GYHKIMOHATBHOTO aHamM3a, Aup(EepeHInAIbHBIX ypPaBHEHWH, YypaBHEHMH B YaCTHBIX
IIPOU3BOJHBIX, TUCLHUIUIMH CHEIUATN3ALNN.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbl

WN3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HampaBieHO Ha (OPMUPOBAHUE Yy
oOyyatomuxcst komnereniuu [1K-3.

KOZ( 1 HAMMCHOBAHUEC I/IH,ZlI/IKaTOpa* JOCTHUIKCHUA PeSyJ'IbTaTLI 06y‘ICHI/I$[ 0 AUCIUILIINHE
KOMIICTCHIIMHU

MK-3 CnocoOeH MaTeMaTHYeCKd KOPPEKTHO CTaBUTh €CTECTBCHHOHAYYHBIE 3a/laud, 3HAHHE
MIOCTAaHOBOK KJIACCHYECKHUX 33/1a4 MATEeMATHKH

IK-3.1 JeMoHCcTpHpYyeT HaBLIKM | 3HAET ONpeIeIICHUS KJIACCUYECKUX u
JI0Ka3aTelbCTBA TEOPEM CYLIECTBOBAHMA W | OOOOIICHHBIX  pEIICHUW, BapHAllMOHHBIE U
CAMHCTBCHHOCTH PCHICHUSA  KIIACCHUYCCKUX MNPOCKIHUOHHLIE MCETOAbI YHUCICHHOI'O PCIICHUSA

3a1a4  JIMHEHHOHW  anreOphl,  TEOPHH | KIACCHYECKMX 3aad MATEMATHUECKOM (QU3MKH.
OOBIKHOBEHHBIX audGepeHIHAIBHBIX | YMeeT CBOIUTH JILIUNTHYECKHE KpaeBble 3aJa4n
YPAaBHEHMH M TEOPUM  YPABHEHMH | g CaMOCOIPSIKEHHOTO omeparopa K
MaTeMaTHYECKOM (DU3MKH BapUAIMOHHBIM 3a/[a4aM

Bananeer TeXHUKON HCCIENOBAaHUS HA MUHUMYM
KBaJIpaTUYHOTO (YHKIIMOHAIA B SHEPT€TUYECKOM
npocTpaHcTBe AU depeHnnanbHOro onepaTopa.

IK-3.2 JemoHcTpupyeT HaBbIKM | 3HAET MOHITUE YCTOMYMBOCTH PEIICHUS KPaeBOM
J0Ka3aTcjabCTB YCTOﬁqHBOCTH pemeHHﬁ 3aauu I10 CBO6OI[HOMy I-IJ'ICHy
nuddepeHInanbHbIX 3aa4 B KIACCU4IeCKOd | nuddepeHnnanbHOro YPaBHEHHUS u o
¥ 000OIIEHHOH TOCTAHOBKAX CBOOOJHBIM YJICHAM B KPAEBBIX YCIOBHUSX.

Ymeer orieHUBaTH HOPMBI 00OOIICHHBIX PEIICHUI
KIaccuueckux nuddepeHanbHbIX 3a1ad yepes
HOPMBI CBOOOJTHBIX YJICHOB.

Buajgeer TexHHUKO OlleHMBAaHUS HOPM (DYHKITUH B




Ko v HanMeHOBaHNEe HHANKATOPA™ NOCTIDKEHHS PesynbraTel 00y4eHus IO TUCIUIIINHE

KOMIICTCHIIMHN
npoctpanctBax C.JI. Cobonesa.
T1K-3.3 HemoHcTpupyeT HaBbIKM | 3HAGT O BBIYUCIHUTEIBHOW HEYCTOWYMBOCTHU
HCCIICTOBAHM BBIYHCIIUTENIBHON | omepanuy YuciIeHHoro quddepeHuupoBanms

YCTOHYMBOCTH ~ pCWICHHH  anNredpaHuecKuX | yyieer paspaGaThiBaTh YHMCICHHBIC METOXBI H
CHCTeM M JMCKPCTHBIX  aHANOTOB | ojropyTMBI, peann30BBIBATH ATH AITOPHTMBI HA
mddepeHInaTbHBIX 331a4

A3BIKE IIPOrPAMMUPOBAHKSI BBICOKOIO YPOBHS
Baajgeer MeToaMH MCCIIEOBAHUS KOPPEKTHOCTH
muddepeHIaTbHBIX 3a7a4, KaK B KIIACCHYECKOH,
TaK ¥ B 0000IIIEHHON TTOCTAaHOBKAX

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

NunukaTopel  AOCTHXKEHUS  KOMIIETEHIIMA  CUMTAIOTCS  C(OPMUPOBAHHBIMH  TIPHU
JOCTHKEHUHU COOTBETCTBYIOIIMX UM PE3yIbTaTOB OOyUEHHUSI.

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT

O6mas TpyaoEMKOCTh JUCIUILIMHBI COCTaBIAET 2 3a4. ell. (72 dYaca), uX pacnpeesieHue
10 BHJIaM pa0OT MPEICTAaBICHO B TaOIHUIIS

(0na cmyoenmog OPO)
Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacer)
8
KonrTakTHasi pabora, B TOM 4HcJI€:
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 Kk 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)

KomngecTBo yacoB

AynuTtopHast Breayur
No HammenoBanwne paznenos (Tem) Beer yﬂa 60TI; opHas
cero P pabora

JI 113 JIP CPC

[TpoctpancTBa GyHKINN, UHTETPUPYEMBIX 110 Jlebery.
1. (llomHOTa 3THX IPOCTPAHCTB, MX BCIOY IIOTHBIE 7 1 . 2 4
IOAITPOCTPAHCTBA.

O06001IeHHbBIE TPOU3BOIHBIC. baHaxOBBI U

2. |runsbeproBsl mpoctpancTsa C.JI.CoGoesa. 14| 2 - 4 8
Knaccuueckue 1 06001IEHHBIE PEIICHHS KPAeBBIX

3. |3amau ;s AIMNTHYECKOTO YPaBHEHHUSL. 14 2 - 4 8
BapuannonHnas 3agaya Juist KBaJpaTUIHOTO

4 |byHKIMOHANA B TMILOEPTOBOM HPOCTPAHCTBE, METON | 14 | 2 i 4 8
Putna.
BapuairoHHbIe ¥ TPOSKIIMOHHBIC METOIBI PCIICHUS

5 |ONEpaTOPHBIX ypaBHEHUH U AU} PepeHINATbHBIX 13 | 2 i 4 7

3a1ad4.

[IpenenbHO MIOTHBIE TOCIIEN0BATEILHOCTH

noanpocTpadcTB B mpoctpancTBax C.JI.Cobosena.
6. Metoanl Putna u ["anepkrna pemenus 58 1 ) 2 2,8
muddepeHIManbHbIX 3a/1ad.

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

ITpomesxyrounas arrecrars (MKP) 0,2

[ToaroToBka K TeKylieMy KOHTPOJIIO 5,8

OO61mas TpyJ0€MKOCTh IO JUCIUILTUHE 72

[Tpumeuanue: JI — nexuuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — naGopaTtopHble
3ansitusa, CPC — camocrosaTenbHas paboTa CTyAeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTITHHBI
2.3.1 3aHATHHA JIEKIMOHHOT0 THIIA

dopma
HanmenoBanue
Ne Copneprxanue paszzena (TeMbl) TEKYILEro
paszzena (TeMbl)
KOHTPOJIA
1 2 3 4
1. |IIpoctpancTBa [IpoctpanctBa  QyHkuuii, wuHTerpupyeMbix mo|JIP:
byHKINH, JleGery. ColicTBa nHTerpaina Jlebera: nocratounsie| Tekymmuit
WHTETPUPYEMBIX  IIO|yCIIOBHS WHTETPUPYEMOCTH, TEOPEMBI O|KOHTPOJIb
JleGery. IlonHoTaIpeieIBHOM — NEPEXOAE, 3aMeHa IIEPEMEHHBIX,|yCBOCHUS
3TUX MPOCTPAHCTB, TeopeMa DyOunu, abconrOTHAas HENPEPbIBHOCTh|TEOPETHUECKOTO
X BCIOAY IUIOTHBIE|MHTerpasa Jlebera, HENpepbIBHOCTH B CpPEJHEM|MaTepHaja




MOJIIPOCTPAHCTBA.

WHTETpUpyeMbIX (yHKIui, uHTerpan Jlebera mo
IJ1aJKOW TUIIEPIIOBEPXHOCTH.

Ycpennenue UHTErpupyeMbiX — GYHKIMI:  sIpo
yCpEeIHEHHs, OIepanus YyCpPeIHEHHs, TIJAJAKOCTh
yCpPEAHEHHBIX GbyHKIUH, CXOAMMOCTh K
yCpeaHsIeMbIM (PYHKIIMSM B MHTETPATbHBIX HOpMaX.
[ImotHOCTE ~ OGeckoHeuHO  aUQGEepEeHITUPYEMbBIX
(UHUTHBIX byHKuni B IIPOCTPAHCTBAX
UHTErpUpYyeMBbIX (YHKIIHI.

MuoromepHass  ¢opMysia HHTETPUPOBAHUS  TIO
yacTsM, €€ OKBHBAJIEHTHOCTh (opmyne [aycca-
OcTporpaackoro.

IIPOBOJUTCS I10
oTyeraM
CTYJEHTOB O UX
peLIeHUAX
3a7a4, IPUMEPBI
KOTOPBIX
IIPUBEICHBI
HIUKE.

O00011IeHHBIE
HpOH?;BOI[HI)Ie,

MIPOCTPAHCTBA
C.J1.CoboneBa.

MHoromepHass  gopMysia MHTEIPUPOBaHUSA  I10
qacTsM, €€ JKBUBAICHTHOCTh (opmyne Iaycca-
Octporpaackoro. OmnpeneneHue | NpOCTEHIINe
CBOMCTBA 0000IIEHHBIX IIPOU3BOAHBIX:
EnMHCTBEHHOCTh, HE3aBUCHUMOCTb OT  IOpsAIKa
Qg depeHIrpoBaHus, IIOCJIEI0BATEIBHOE
muddepennmpoBanue.  [Ipumepsl  0000IICHHBIX
npou3BoHbIX B pocTpancTBax C.JI. Cobonena.
OO0oO1IeHHblE  NMPOM3BOAHBIE U yCPEIHEHHS
GyHKIMHA:  TEpPecCTaHOBOYHOCTH  ONEpaluil |
CXO/IUMOCTh B UHTETPaJIbHbIX HOpMax
MPOU3BOJHBIX OT YCPEIHEHHH K 0O00OIIEHHBIM
IIPOU3BOIHBIM yCpEIHAEMON (QYHKLUU.

CBsi3b 0000IICHHBIX MIPOU3BOIHBIX c
KOHEYHOPA3HOCTHBIMU OTHOLIEHUSMH: CXOJUMOCTh
Pa3HOCTHBIX OTHOILIEHU I K 00001IeHHBIM
MIPOU3BO/IHBIM, JOCTaTOYHOE yCIIOBUE
CYIIIECTBOBAHUS nepBoit 000011IeHHOM
IIPOU3BOJHOM.
CobonieBckre  MpPOCTpaHCTBA  CO
IIPOMU3BEACHNEM W  UX  CBOMCTBA:  IIOJIHOTA,
CXOMMOCTh yCpeaHeHU B nos100J1acTH,
WHBAapUAaHTHOCTh TPH HEBBIPOXKAECHHOW 3aMeHe
IIEPEMEHHBIX.

Teopembl 0 mnpopomkeHuu. IIIOTHOCTH riIanKUX
¢ynkuuit B npoctpanctBax C.JI. Cobonesa.

Cnen QyHKUIMM Ha TIaJAKOW THUIEPIOBEPXHOCTH.
CaoiicTBa cnenoB: ¢GopMmyina HHTETPUPOBAHUS 10
gactaM s GyHkuud w3 npoctpancts  CJL
Cobonesa. HenpepriBHOCTB CJIEIOB npu
napajuiesIbHOM IepeHoce MOBepXHOCTU. TeopeMbl 0
KOMIIAKTHOCTH  BIokeHMi  mpocTtpancts  C.JL.
CoboneBa B  NIPOCTPAHCTBA  HHTEIPUPYEMBIX
(byHKIMHA.

OKBUBAJICHTHbIE HOpMBI B TmpocTpaHcTBax C.JL.
CoboneBa.  HempepplBHOCTH M HENpepbIBHAS
muddepeHIpyeMoCcTh (QYHKIUNH W3 TPOCTPAHCTB
CJI.  CoGomeBa. Teopembl  BIOXKEHHS B
MIPOCTPAHCTBA IMIAJKUX QYHKINH.

CKAIAPHBIM

JIP:

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

Kaccuueckue

n

Marematnueckasi MOJCIIb PaBHOBECUST MEMOpaHBHI.

CryneH4eckuit




0000IIICHHBIE
pelIeHnsT  KpPaeBBIX
3a7a4 JUIST
SJUTUIITUYECKOTO
YpaBHCHHSI.

Kiaccuueckne um 000OIIEHHBIC PEMICHUS KPaeBBIX
3amad A DJUTMNTHYECKOTO YpPaBHEHHUS BTOPOTO
nopsiika. KOppeKTHOCTh 3TUX 33134 B 0000IIEHHON
MIOCTAaHOBKE B  Cllydyae  CaMOCOIPSHKEHHOTO
muddepeHIraIbHOTo oneparopa.

JIOKJIaJT O
MOJICIIH
paBHOBECHS
MeMOpaHsbI ¢
MaKCHMAaJIbHO
AKTUBHBIM
y4acTHEeM BCeX
YJICHOB TPYIIIIBI
B 00CYXKJIECHUHU

MOJCIIH.
Bapuanuonnas  3amawa s kBagpaTuyHoro|JIP:
¢yHKIMOHAaNAa B TUIKOEPTOBOM mpocTpaHcTBe. | Texymmii
Meron Putuna mnocTpoeHUs] MUHHUMHU3UPYIOIIEH [KOHTPOJIb
IIOCJIEI0BATEIbHOCTH. YCBOEHHUS

Bapuanuonnast 3amaya TEOPETUICCKOTO

e KBaJpaTHYHOI'O marepuana

¢$yHKIMOHANA B IIPOBOJUTCS 110

THIIEOEPTOBOM oTyeTraM

MMpOCTPaHCTBE, MCTO/ CTYAEHTOB O UX

Purua. peIeHHSIX

3a/1a4, IpUMepbI
KOTOPBIX
MIPUBEJICHBI
HUKE.
Bapuammonnoe  J1okazaTenbCTBO — pa3pemimMocTh |JIP:
KpaeBbIX 3a7ay B 000OUIEHHON mocTaHoBKe ais|Texymuit
CaMOCOIIPSKEHHOT'O AJUIMIITUYECKOTO OIlepaTopa.  |KOHTPOJIb
BapuanmoHHbIii MeToA NOCTPOEHHS Pa3HOCTHBIX |yCBOEHUS
CXeM i DJUIMITHYECKUMX  KPAeBbIX  3aJad.|TEOPETUYECKOTO
[Ipumepsl peenbHO IJIOTHBIX [MaTepuana
MIOCJIEI0BATEILHOCTEN KOHEYHOMEPHBIX [[POBOAUTCS 110

Bapnaumonnbie Mnoanpocrpancts B npoctpancTBax C.JI. CobosneBa.|oTueTam

TpOCKIMOHHRIC [lonsTHE O METOZIE KOHEUHBIX 3JIEMEHTOB. CTYIEHTOB O UX

METOE! PEMICHIAIN foro 1 Prria st OIEPATOPHOIO YPaBHEHHUS B peneHusx

ONEpaTOPHBIX

ypapHeHyii u TMJILOEPTOBOM MIPOCTPAHCTBE. DHEPreTHUECKOe 3aJ1a4, IpUMEpPBI

uddepermmanpupx  |TPOCTPAHCTBO CAMOCOTIPSIKEHHOTO MOOKHUTENBHO  (KOTOPBIX

3a1a4. OIIPEAEIEHHOT0 ONEPATOpa. JHEPreTHUECKHE IIPUBEIECHBI
MIPOCTPAHCTBA MIEPBON U TPETheN KpaeBbIX 3a7au HUXKE.

JUISL CAMOCOIIPSDKEHHOTO 3JUIMIITHYECKOTO
ornepatopa. [ 1aBHbIE U ecTeCTBEHHbIE TPAaHUYHbIE
yCIIOBUSL.

Meton 'anépkuna penieHus onepaTopHbIX
ypaBHEHMI U KpaeBbIX 3a/1a4 B 0000IIEHHOM
ITIOCTAHOBKE.

IIpenensHo mnotHble| KycouHO-TOIMHOMUAIBHbBIE annpokcuManuu |J{okmaab

MOCIEZIOBATENBHOCTH [IJIOCKUX ~ oOnactedd.  IlpenenbHas  IUIOTHOCTB|CTYIEHTOB O

MOJIPOCTPAHCTB  B|IIPOCTPAHCTB JIOKAJIBHO JMHEWHBIX HENPEePhIBHBIX MOIUPHUKAIMIX

MIPOCTPAHCTBAX ¢byHkui 1ByX nepemeHHbIX. Hocurtenu GasucHbIX|MeTOAa

C.JI.Cobonena. crutaitHoB.  Peammsanus meroma Purtna B sron|[Manépkuna

Meroasl PuTna H|ImocnenoBaTeNbHOCTH — MOANPOCTPAHCTB.  METOM|IPUMEHHUTEIBHO

I'anepkuHa penieHMs | KOHEUHBIX 2JIEMEHTOB K pa3HbIM

mudepeHIaTbHBIX KPaeBbIM




3aau. |

3ajadaM.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA He NIPEeAYyCMOTPEHbI

2.3.3 JlaGopaTopHble 3aHATHS

No HaumenoBanue nabopatopHbix padboT Popwma Teky1uero
KOHTPOJIS
1 3 4
1. |[MHoxecTBa Mephl HyJb. PemeHue 3amad 1o cBoWMcCTBaM uHTerpanaOmuem no
JleGera. n1abopamopoi
Ycepennenue uHTErpupyeMbix GyHKIu. [IpumMeps! ycpeaHeHuid. \pabome:

MmuoromepHasi Gopmyia HHTETPUPOBAHUS 110 YacTaM, popmyisl ['puHa.

peICHUC 3a1a4 y
JOCKH COBMCCTHO
C
nperoaaBaTciICM,
a TaKXKC€ OTYCTHI
CTYACHTOB I10
pCIICHUIO 3a/1a4,
MNpCAJIOKCHHBIX B

KauecTBe
CaMOCTOSITETTbHOM
paboTHI.

2. \llpumepbl  BblUMCIEHUS  OOOOIIEHHBIX  MPOU3BOAHBIX  (pyHKUUH|Omuem no
HECKOJIbKUX MePEMEHHBIX. 1a60pamopHoll
IIpoctpanctBa C.JI. CobGornena. \pabome:
[InotHocTs Tnmamkux Qyukmuit B mpoctpanctBax C.JI.  Cobonea. |pelieHue 3amad y
Kycouno-nuHeiHple anmpokcuManuu — (QYHKIUH OJHOTO H  JIBYX|IOCKH COBMECTHO
HE3aBHCHMBIX apTyYMEHTOB. C
Crnen pyHKUMY Ha rIaaKoN runepnoBepxHocTU. CBOICTBA CIEI0B. MpernojaBaTeiem,
Hopmet B mpoctpanctBax  C.JI.  CoboneBa,  MOPOXKIEHHBIE|a TAKKE OTUETHI
AIIUNTHYECKUMHU TG (epeHIIHaTbHBIMU OTIEPaTOPAMH. CTYICHTOB IO

pEIIeHHIO 3a/1a4,
MPEJIOKEHHBIX B
KauecTBe
CaMOCTOSITEIIBHOMN
paboTHI.

3. |Kmaccuueckne u  0000ILIEHHBIE peIHIeHUS KpaeBbIX 3amady  amsi|Omuem no
AJUTUNITHYECKOTO YPaBHEHUST BTOPOTO MOPSIIKA. n1abopamopHotl
Hecranmonapssie KpaeBbie 3aja4i U UX 0000IIEHHBIE PEIICHUSI. ipabome:

pelienHue 3aaay y
JIOCKH COBMECTHO
c
MIPEIOIaBaTENEM,
a TaK)Ke OTYETHI
CTYJECHTOB I10
pELIEeHHIO 3a/1a4,
MPEJI0KEHHBIX B
KadecTBe
CaMOCTOSITEILHOM

paboTHI.




OmneparopHoe ypaBHEHHE B THIH0EPTOBOM IpocTpaHcTBe. CBEIEHHE €ro K
BapHUallMOHHON 3ajayve. DHepreTuyeckue IPOCTPAHCTBA
CaMOCOTPSDKEHHBIX AUTUIITUYECKUX ONEPaTOPOB.

Omuem no
n1abopamopoi
\pabome:
peleHue 3aaay y
JOCKH COBMECTHO
C
IperoiaBaTesieM,
a TaK)Ke OTUYETHI
CTY/ICHTOB 1O
pELICHHIO 3a/1a4,
MPEUIOKEHHBIX B
KauecTBe
CaMOCTOSITEITLHOU
paboThL.

Meton Putna uig camMOCONpSKEHHOTO JJUIMIITUYECKOTO ypPaBHEHUS C
IrPaHUYHBIMU yciioBusAMU Jupuxiie n Helimana.

Meton koHeuHbIX aseMeHTOB. CrpykTypa wMarpuusl ['pamma nus
IBYMEpHOTO oneparopa Jlamnaca B mpsSMOYroJbHOW 001acTH.

Merton 'anepkuna 1y HeCTallMOHAPHBIX KPAaeBbIX 3a/1a4.

Omuem no
1a60pamopHoll
\pabome:
pelieHue 3a1a4 y
JOCKH COBMECTHO
C
MpernojaBaTelieM,
a TaK)Ke OTUYETHI
CTYICHTOB IO
pelIeHuIo 3a1a4,
MPEJIOKEHHBIX B
KauecTBe
CaMOCTOSITETTbHOM

paboTHI.

3amura naboparopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpadumyeckoro 3amanus (PI'3), mamucanue pedeparta (P), acce (9),
kosokBuyM (K), rectuposanue (T) u T.1.

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

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAaMOCTOSATEeIbHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

Bug CPC [0 BBIIIOJIHEHHIO CAaMOCTOSITEIbHOU

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTLTAHBI

paboThI

N3yuenune NeKInOHHOTO
MmarepHaa;
ITonroroBka otrdera 1o
nabopaTopHoii pabdore;

ITonroroBka K 3auery.

or 14.06.2017 r.

Meroanueckue peKOMEHAAMH 110 OpraHnu3aluu
CaMOCTOSITENIbHON PabOThI CTYACHTOB YTBEPIKICHHbIE Kadeapoil
BBIUHCIUTENbHON MaTeMaTUKU U HHPOPMATHKH, TPOTOKOA Ne 14

W3ydeHue TeKIIHOHHOTO
Marepuarna;
[ToaroroBka oTueTa MO
nabopaTopHoO# paboTe;
IToaroroBka k 3a4ery

PECKOMCHAAHUAMU 110 UX PCIHICHUIO.

3JICKTpOHHLII‘;I BApHUAHT MCTOAUYCCKOT'O IMOCOOUS C OCHOBHBIMU
OnmpeaACIICHHUAMU, YCIOBUAMU 3a1a4 U METOANYCCKUMU

W3ydeHne NeKIMOHHOr0 | DJIEeKTPOHHBIN KOHCIEKT JeKIHUil.




MaTepuana;
IToaroroBka oryera o
nabopaTopHO# pabdoTe;

IlogroroBka K 3a4eTy

Y4eOHO-MeTOIMYeCKHe MaTephalibl Ui CaMOCTOSTEIbHONH pPabOThl OOYdYaIOMIMXCS M3
YHCIIa MHBAJIHU/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrasistorcs

B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUsIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,
— B (hopMe 3JIEKTPOHHOI 0 TIOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaitns.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO amapaTra:
— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOI 0 TOKYMEHTa,

— B (popme ayamnodaiina.

HaHHHﬁ MNEPCUCHb MOXKCET OBITE KOHKPCTU3UPOBAH B 3aBHCHUMOCTH OT KOHTHHI'CHTA

o0ydJarouuxcsi.

3. 06p330BaTeJIbele TEXHOJOTUH, IPUMEHACMBIC IIPU OCBOCHUH JUCHUIIINHBI

I/IHTepaKTI/IBHHe TEXHOJIOTUU B 8-M CEMECTPE MPEAYCMOTPCHBI BO BCECX J'Ia60paTOpHBIX

3aHATUAX B 00beme 20 yacos.

Hcnonb3yemble HHTEpaKTUBHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU Konunue
CTBO
4acoB

Jluckyccus 0 BO3MOXKHBIX MPEAENIbHO MIIOTHBIX MOCIEA0BATEIbHOCTAX 4

KOHEYHOMEPHBIX MoAnpocTpaHcTB B mpoctpaHcTBax C.JI.Cobonesa.

3amuTa HHAUBUIYaTbHOTO MPOEKTA M0 alMpOKCUMAINH (UHUTHBIMH CIIIaitHAMH 2

CKAISIpHBIX (PyHKIMI U pereHuit qudepeHnnanbHbIX 3a1a4 sl OOBIKHOBEHHBIX

g depeHINaTbHBIX YPaBHEHUI.

TpeHuHT M0 BBIYUCIEHUIO 0000IIEHHBIX TPOU3BOAHBIX (PYHKIINMA OT IBYX 2

HE3aBUCHUMBIX IEPEMEHHBIX.

3amuTa UHAUBUAYAIBHOTO IPOEKTA aMPOKCUMAIIMU KYCOUYHO-ITMHEHHBIMU 4

HEeTIPePBIBHBIMHU CITaiiHaMu (pyHKIuit u3 npoctpanctB Cobonena C.JI. B mutockux

o0racTsx.

TpeHuHT Mo pacyeTy CKaTSIPHBIX TPOU3BEICHUI IBYMEPHBIX 0a3MCHBIX (DUHUTHBIX 2

CIUTafHOB B DHEPreTUYECKUX MPOCTPAHCTBAX ALIUITHUECKOTO olepaTopa B

JTUBEPreHTHOU (hopme.

TpeHuHT o HyMepaluu y3J10B MPSIMOYTOJIBHON CETKU C aHAJTM30M CTPYKTYPbI 4

JICHTOYHOW MaTpUIIbl B BAPHAIIMOHHBIX U MPOEKIMOHHBIX METO/1aX MPUOINKEHHOTO
peleHus IByMepHbIX AuddepeHnnanbHbIX 3a1a4.




KommbrorepHas cCuMyJIsIus paBHOBECHSI MEMOPaHBI ¢ 3aKPETUICHHON WU CBOOOTHOM 2
rpaHuien. 3amura THANBUIYaIbHOTO MPOEKTA.

Texkymuil KOHTpPOJb KadecTBa IIOATOTOBKU  OCYILECTBISACTCA
TEOPETUYECKUX 3HAHUU U MPAKTUYECKUX HABBIKOB IIOCPEICTBOM

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

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

3) Beictymnenuii ¢ J0OKiIajaMu, IMOATOTOBJIEHHBIMH CAaMOCTOSITEIBHO HA OCHOBE
IIPEJI0KECHHON IIPEIIOAABATEIIEM JIMTEPATYPHI.

4) ITloAroTOBKHM K 3a4eTy B KOHIIE CeMeCTpa.

WudopmanvoHHble  TEXHOJOTMH, MPHMEHSAEMbIE TMpPH HW3YYCHUH JAUCHUIUINHBL:
UCMOJb30BaHUE  HMHMOPMAIMOHHBIX  PECYpCcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHIEMbIE TPH U3YYEHUU AUCHUILINHBI
— I JIAL C OIPAHWYEHHBIMU BO3MOXKHOCTAMM 3J0POBbSl IPELyCMOTPEHA OpraHu3alus
KOHCYJIbTALIMM C NCIIOJIb30BAHNUEM DJIEKTPOHHOM IIOYTHI.

IIyTEM IPOBEPKHU

4. OueHo4YHbIe CpPeACTBA ISl TeKYLIero KOHTPOJIsI YCIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTAlNN

OueHovHBIE CpeNICTBA TMpeAHA3HAYEHBI [JIi KOHTPOJIS M OIEHKU 00pa3oBaTeNbHBIX
JOCTHKEHUI O00y4aromuxcs, OCBOMUBIIMX MIporpammy y4deOHO#H aucuuruinHbl «O000IIeHHbIe

peuIeHust KpaeBbIX 3a7au».
OrneHouyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ui MPOBEACHUS TEKYIIero

KOHTpoJss B (QopMe pemeHus TMNPUBOJUMBIX HHXKE 3ajad,

Odoknada-npeseHmayuu  no

npooIeMHbIM 60NPOCAM, Y IPOMEKYTOYHOM aTTecTAMM B OpME TEOPETUUECKUX BOIIPOCOB U
3a/1aHUM K 3a4eTy.

CprKTypa OLHCHOYHBIX CPEACTB NJHA TeKVIIIeﬁ u l'lpOMe)KyTO‘-lHOﬁ aTTeCTallumn

e Kon n HanmeHOBaHHE PesybTats 06yueHus HanMeHoBaHNE OLIECHOYHOTO CPEACTBA
n/n HHARKATOpa (B cooTBercTBHH C 1. 1.4) Texymuii KOHTPOJIb TpomexyTotKas
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
3naer omnpezaeneHus | 3anayuu s
MK-3.1 KJIACCHYECKUX U | CAaMOCTOSITCIILHOI'O Bompocer 1o
JleMOHCTpHpYeT 0000IIIEHHBIX pemenus: 1-12 JEKIUOHHOMY
petnerii, Kypey:1-10
J0Ka3aTenbcTBa Teopem | BAPHANMOHHBIC 1
CYIIECTBOBAHUS u | POCKIINOHHBIC
CIMHCTBEHHOCTH METOAbl YUCICHHOTO
pelueHust PEHICHHS
KIIaCCUYecKuX  3ajay | KIACCHHUCCKUX — 3a/ad
muHCHHOM  anreGper, | MATEMATHHECKOH
TEOPHH OOBIKHOBEHHBIX usuKm.
b depeHnnanbHbIX Ymeer CBOIHTH
ypaBHeHHH u Teopuu | HJIMITHICCKHEC
ypaBHEHHi KpaeBble 3aJaudl JJIst
MaTeMaTHUYECKON CaMOCOIIPSIKEHHOTO
u3mKy oreparopa K
BapHalMOHHBIM
3aJ1a9aM
Biaageer TEXHUKOU




ucciacag0oBaHus Ha

MUHUMYM
KBaJPaTHYIHOTO
¢byHKIHOHATA B
SHEPTEeTUYECKOM
MIPOCTPAHCTBE
nuddepeHIaIbHOTO
oreparopa.
3Haer HOHATHE | 3amauu Ui
yCTOHYHBOCTH CaMOCTOATEIHHOTO Bonpocsr 10
pereHus KpaeBoii | pemenus: 13-28 JCKLIMOHHOMY
3a1a4un o Kypcy:11-19
CBOOOJTHOMY  WICHY
1K-3.2 g hepeHIaTbLHOTO
JleMOHCTpHpYeT ypaBHEHUA U IO
HABBIKM JOKazaTepers | CBOOOMHBIM WICHAM B
YCTOHYMBOCTH KpaeBbIX yCIOBHSIX.
peleHHii Ymeer OLIEHNBAaTh
b depeHIHATEHEIX HOPMBI  0000IIEHHBIX
saau B Kiaccuueckoli | PEUICHUH
- 0G06eHH O} | KTACCHIECKUX
IIOCTaHOBKaxX mudepeHIranbHbIX
3aa4  4epe3 HOPMEI
CBOOOJHBIX WIEHOB.
Baageer — TeXHHMKOM
OLICHHBaHUS HOPM
byHKIUH B
mpoctpanctBax  C.JL
Cobonesa.
3Haer o | 3amaum mis
BBIYHCIIUTEIBHOMN CaMOCTOSTEILHOTO Bompocer  mo
HEYCTONYHUBOCTH pemenus: 29-41 JCKIMOHHOMY
oreparuu Kypey:20-28
YUCJIEHHOTO
11K-3.3 nudpepeHnupoBanms
HemoHcTpupyer YMmeer
HaBbIKH pa3pabaTbIBaTh
HCCTICNOBAHMA YHCIIEHHBIE METOIBI U
BBIMHCIMTENBHOMN ATTOPHTMBI,
yCTOHqHVB ocTH pean30BBIBATh ITH
perieHui
QITOPUTMBI Ha SI3BIKE
anreOpanvaecKux
CHCTeM 41 | TIPOTPaMMHPOBAHHST
JHCKPETHBIX BBICOKOT'O YPOBHS
aHaJIoroB Biajgeer MeToaMu
b hepeHIMaTbHBIX HCCIIeLOBAHHS
3a71a4
KOPPEKTHOCTH
g depeHInaTbHbIX

3ajJ1a4, Kak B
KJIACCUYECKOM, TaK 1 B
0000IIICHHOM




IIOCTaHOBKax

TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANUMBIE /IJIl OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOEHHUsI 00Pa30BaTeJIbHONH MPOrPpaMMBbl

3aga4u AJ19 CaMOCTOATEIbHOIO PeLICHUs
1. Jlokaxkute, 4yTO MpsiMasi Ha MJIOCKOCTH SIBISIETCSI MHOXKECTBOM JIBYMEPHOW MEpPbI HYJIb.

1 >
2. JlokaxxuTe, 4TO n-1 —MepHas noBepxHocTh Kkinacca C sBasgercs MHOXecTBOM N —MepHOI
9

MEpBI HYIb.

3. Jlokaxwure yrBepkacHue: E— MHOkecTBO N—MepHO#l Mepbl HyJIb TOTAA W TOJBKO TOT/A,
KOrJla CYIIECTBYET CUETHOE IMOKPBITUE 3TOT0 MHOXKECTBA KyO0aMH C KOHEYHBIM CyMMAapHbBIM
00BEMOM TaKoe, YTO KaXkJasi TOUKa MHOKeCTBa E mokpbITa 0ECKOHEUYHBIM YHCIOM KyOOB.

4. OCHOBBIBasICh Ha OIpEACICHUU U3MepuMoit B obmactn Q ¢yHKIMM Kak mpeaena MOYTH

BCIO/ly mocieoBaTeapbHocTd u3 C (6), JOK@XKUTE U3MEPUMOCTH JIt000H (ynkimu uz C (Q)

5. JlokaxxuTe, 4YTO Mpenena IMOYTH BCIOAY CXOZISAIIECHCA IOCIENOBATEIbHOCTH H3MEPUMBIX
GyHKIUH ecTh GYHKIUS N3MEpUMast.

6. Jokaxwure, uro eciu f, eC(a) u f, T >0 nourn Bciony B obmactu Q mpu K — o0, TO

sup_[f x)dx>0.

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

UHTErpupyema u 1o Jlebery.

8. Ilokaxute, yto ¢ynkuus Jupuxie unTerpupyema mno Jlebery, HO HeMHTerpupyema IO
Pumany.

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

obomactu Q ¢yHkImMs f(X) paBHa HYIIO TOYTH BCIOAY TOTJa U TOJBKO TOTAa, KOTIa
If(x)dx:O.
Q

10. TTokaxwure, uto C (C_Q) BCIO/Iy TUIOTHO B L, (Q) .

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

CXOJAIIYIOCS TIOYTH BCIOAY MOANOCIEN0BATENIbHOCTb.
13. IIpu kakux 3HaYEHUAX Q Cleayroline QYHKINU NPUHAUIekKaT IPOCTPAaHCTBY L, (Q) :

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

( ): —, Q={xeR[x<1};




14. Tlokaxure, uto ecn f (X)L, (Q), To ‘f j (x)dx <I (X)|dX.

15. Mycrs f, (X)EC(@), I f. (x)dx|<const u f, — f mourn Beroxy B Q npu k — 0. Bepro
Q

JT PABEHCTBO |!I_To I f (X)dx :J. f (x)dx ?
16. JokaxxuTe HEMPEPHIBHOCTh HOPMBI.

17. I[OKa)KI/ITe, 4YTO BCiIdKasg CXoldliadcsda IO HOPMC NOCICAOBATCIIbHOCTL B FI/IJIb6epTOBOM
IMPOCTPAHCTBE CXOJUTCA TaKXKE c1a00 K TOMY K€ MPCACIIBHOMY 3JICMCHTY.

18. Ilokaxure, uro mocnegoBarenbhocts Sin(kx),k=1,2,..., cxomurcst cmabo K Hyaro B
L, (0,27[) , HO He cxoauTest B Hopme L, (0,27[) .
19. TlycTh 1mOC/I€I0BATENLHOCTh IEMEHTOB [, THIBOGEpTOBa IPOCTPaHCTBA CXOAMTCA CIabo K

f npu k — oo u ipu sTOM i!im || fk|| :|| f || [Mokaxwure, uto f, cxomurca x f mo HopMme.
—®

20. Tokaxwure, uto L, (Q) JMHEWHOE MPOCTPAHCTBO.

21. Tlokaxure, uro ecnu Mepa obmactn Q komeuna, To L, (Q)C Ll(Q), HO o0OparHOE

BKJIIOUEHHE HE UMEET MECTa.
22. TloxaxuTe, uTo eciy Mepa obmact Q KOHEYHa, TO M3 CXOAMMOCTH MOCINIEN0BATENFHOCTH |,

k f mo mopme mpocrpancrsa L, (Q) CJIeyeT CXOJUMOCTh IOCIIEJOBATEIIBHOCTH UHTErPAJIOB!

jf dx—>j

23. Jlokaxwure, uto mis moObix (ynakuumi f w g w3 npocrpancrea L, (Q) BBITIOJTHEHO

HCPaBCHCTBO MUHKOBCKOTO

j(f(x)+g(x))2dx Sifz(x)dx +_([gz(x)dx

Q

1/2

24. Noxaxwure cnencrteue teopem b.Jlesu u Jlebera: ecmm f, (X)e Li(Q) U psf iﬂfk (X)|dx
k:lQ

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

npunanrexut L, (Q) u I f (x)dx = i[ f (X)dx
Q k=19
25. TlokaxuTe, uTo ecnu obmacTh Q orpanmuena, 1o L,(Q)— cemapabensroe rums6eproso

MPOCTPAHCTBO.
27. Vcnonb3ys ONEpanuio YCPEAHCHHS, TOKKUTE, YTO MHOXKECTBO (DHHUTHBIX (QYHKIUN

Cw(Q) seroy iotHo B L, (Q) ms L, (Q).

28. Mycrs f,0el,(Q) wm omma w3 stux ¢ymxumit ¢GunmtHa. Jlokaxkute «opmymy

- _( f ’5‘khg)|_2(Q)

N Lok
WHTETPUPOBAHMUS 110 YACTSIM» JUIS PA3ACIEHHBIX PA3HOCTEN (5h f,g0 )LZ(Q)



29. TlokaxkuTe OpPTOrOHAILHOCTH B L, (—l; 1) OPTOrOHAJILHOCTh MHOTO4WICHOB Jlexkanapa

L, (x)= jxnn [(1—x2)”]

30. IMokaxxuTe OPTOrOHAIBHOCTH B Lz- . (-1;1) oproronansuocTs MHOrouTeHOB UeGbIIERa

2
T,(x)=cos[n(arccosx)].

31. Hycrs y ¢yaxkuun | (X) B obmactu Q cymiectByer 0000IIeHHAas TPOM3BOIHASL
D“f (x)=F(x),ay dynxunu F(X) cymecrsyer 0606mennas nponssoanas D’F (x)=G(X).
T[TokaxxuTe, UTO CyIIECTBYeT 0600menHas nponssoaHas D/ f (X) =G (X) .

32. TlokaxuTe, 4TO W3 CYIIECTBOBaHUsA 0000IIeHHON mpou3BogHoi D“f (X) HE CIenyer
CYIIECTBOBaHMs 000OIIEHHOMN MPOU3BOIHOM D? f (X) npu S <q;, i=1,.,n, |ﬂ| < |oc| .

33. Jlokaxwure, 4To 0000IIeHHAs TPOU3BOIHAS GUHUTHON HYHKIIUU (PUHHUTHA.

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

36. lokaxute, uto ecnu f (x)eH'(a;b) u f'(x)=0 nouru Beromy, To f (X)=const.
37. Jlokaxkute (GpopMyiTy HHTETPUPOBAHMH TI0 YacTaM sl GyHKmuit n3 H* (Q) , Ipeanonaras eé
cripaBeuTHBOiL ast Gyrkiwmit n3 C' (Q) .

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

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

T

& 2 .
KOT/ia CXOnuTes uncnosoii paa Y kb7, rae by, = —J. f (x)sinkxdx .
k=1 T 0

0
40. Tokaxure, uto s mo6oit pynkuun f e Hl(O; 72') BBITOJHAETCST HEpaBeHCTBO CTekiioBa
n 4 0
I f2(x)dx SI f'?(x)dx . Haiinure dynkmuro f, € H'(0;7), s kotopoit 5To HepaBeHCTBO
0 0

npeBpaiaercs B paBeHcTBO. [lokaxute, uro ecnu f (X) # Cfl(X), I7€ C — MOCTOSIHHAA, TO I

dynxumn f (X)HepaBencTBO CTpOTOE.



41.

ycTs X =(%,,%,)=(rcosg;rsing) u QyHKIHSA

f(x.%)= %, i r* (a, coskg+b, sinkp) npumamtexur H*(|X|<1). Boipasure uepes a, n
k=1

2

- 2
b, uHTErpan I [ﬂj [ij +f% |dx.
ol \ O OX,

MatrepuaJbl 1J1s1 IPOMEKYTOYHOM aTTecTanuu (3a4yer)

Bonpochl 0 J1eKIIHOHHOMY KYpCY

1.
2.
3.

10.

11.

12.

13.
14.

15.

16.

17.

Oynkiuu, naTerpupyemsie o Jledbery. CpaBuenue nnrerpaioB Pumana u Jlebera.
Teopemsl 0 MpeneTsHOM Mepexo/ie Mo 3HakoM uHTerpaina Jlebera.
Huddepernmpyemocts unTerpana Jlebera o mapamerpy. Teopema OyOuHU 0 CBEICHUN
JBOMTHOT'O MHTETpaia K IOBTOPHOMY U €€ CIIEJICTBUE O PABEHCTBE MOBTOPHOTO MHTETpasia
JIBOMHOMY.

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

JluHeiiHble  HOPMHMpOBAHHBIE MpocTpaHCTBa. [IOHATHST  MONHOTHI, MJIOTHOCTH,
cemapabenbHOCTH. [IpuMeps! HyHKIIMOHATBHBIX 0aHAXOBBIX IPOCTPAHCTB.

['uns6eproBo mpocTpaHcTBO. OpTOroHaIbHBIE CUCTEMBI, KOA(h(ULIMEHTHI U psasl Dypre,
HepaBeHCTBO becceis.

[lomHble cucTeMbl B THIBOEPTOBOM THpocTpaHcTBe. M3omopdusm u  um3omerpus
cenapabeNbHbIX TMIIBOEPTOBBIX TPOCTPAHCTB.

[IpoctpancTBa Ll(Q) u L, (Q), UX TIOJIHOTA. AOCOJIIOTHAsT HEMPEPHIBHOCTh MHTErpajia

JleGera 1 HENPEPBIBHOCTH €T0 B CPEIHEM.

Snpo ycpennenus u ero cpoiictBa. Cpesaromas GyHKIUS I8 007acTH. YCpeIHEHUS
dynxmmit w3 L (Q) u L,(Q), ux cxommmocTs.

Knaccuueckass ¢opmysna MHTETpUpPOBAaHUS IO YacTsAM, €€ SKBUBAJCHTHOCTb (opMmyIie
["aycca-Octporpaackoro. Onpeaenenrue 0000IIIEHHON MPOU3BOIHON MEPBOTO MOPSIIKA.
OO60011eHHbIE TPOU3BOIHBIE MPOU3BOJIBHOIO MOPSI/IKA, UX CBOWCTBA: €IMHCTBEHHOCTH,
HE3aBUCHUMOCTh  OT  mopsaka jauddepeHnnpoBaHus, JHHEHHOCTh  ONEPaLUU
muddepentponanus. O6001IeHHas TPOU3BOAHAS GUHUTHON (DYHKIIMH.

O060011eHHbIE TPOU3BOAHBIE (QYHKINN |X| , |Xl| u sign(x,) B N — MepHOM mmape.

T'mis6eproBsl mpoctpancta H* (Q) u ux mpocreiimme cBoiicTsa.

O06o0011eHHbIe TPOU3BOAHBIE U cpenHue QyHKIUU. CXOOUMOCTh YCPEIHEHUH B HOpME

npocrpancrea H ¥

Crnen dynxmmm w3 H'(Q) ma rmamkoit (n-1) — mepuoii moBepxHocTH. Popmyna

MHTETPUPOBAHHUS [0 YacTsAM Ui GyHKIuit u3 mpoctpanctsa H'(Q).

Teopemsl BIOXkeHHs NpocTpaHCcTB L, (Q) mpyr B apyra, Broxkenus npocrpancts H*(Q)
-

B C (Q).

Teopembl 0 mpojgomkeHUH. ILIOTHOCTP mpocTpaHCTBa IJIaAKUX (QYHKIMA B

0k

npoctpancteax H*(Q). ITpocrpancrea H (Q).
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19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

ol
DksuBanenTHEIe HopMupoBkH mpoctpancte H'(Q) m H (Q). Hepasencrso Creknosa
B.A.
Knaccuueckue wu  00OOIICHHBIE pENICHWS KpaeBbIX 3amad  JUisl  JTUHEHHOTO
AJUTUIITUYECKOTO YPaBHEHUS BTOPOTO MOPSIIKA.
Jloka3aTenbcTBO KOPPEKTHOCTH 0OOOIICHHOM MMOCTAaHOBKY 3a1aun Jlupuxiie, OCHOBaHHOE
Ha TeopeMe Pucca.
Jloka3aTenbCcTBO KOPPEKTHOCTA 000OIIEHHOW TTOCTAHOBKY TPEThel KpaeBoOM 3ajauu st
JMHEWHOTO AJUTUITHYECKOTO YpaBHEHHsI BTOPOTrO MOPsIKA, OCHOBAaHHOE Ha TeopeMe
Pucca.
Bapuanmonnass 3amada Ui KBaJpaTWUYHOTO  (YHKIMOHAA B  THIBOSPTOBOM
npocTtpancTBe. JleMMa 0 MUHUMU3HPYIOIIEH TTOCIET0BATEIBHOCTH.
[TocnenoBarenbHOCTE PUTIA, €€ CXOOMMOCTh K 3JEMEHTY, PEaU3YIOIEMy MHHUMYM
KBAJIPATHYHOTO (PYHKIIMOHAIIA.
BapuanmoHHoe J0Ka3aTeIbCTBO PAa3pelIMMOCTH KPAeBbIX 3a1ad JUIS SIUTHIITHYECKOTO
ypaBHEHHsI BTOPOTO MOPSIKA.
OnepatopHoe  ypaBHEHHWE B  TWIBOEPTOBOM  IPOCTPAHCTBE. DHEPreTUYECKOE
MIPOCTPAHCTBO CAMOCOIIPSHKEHHOTO MOJIOKHUTEIHHO OMPEACIIEHHOTO ONepaTopa.
DHEPreTHYecKoe MPOCTPAHCTBO AIUIMIITUYESCKOTO OIepaTopa ¢ TPAaHUYHBIMU YCIOBUSIMHU
Hupuxie.
DHEPreTUYecKoe MPOCTPAHCTBO AIUIMIITUYECKOTO OIeparopa ¢ TPaHUYHBIMU YCIOBUSIMHU
BTOPOTO M TPETHETO POJIA.
EcrecTBeHHBIE ¥ TJaBHbIE  TpaHUYHbICe  yCIOBHs.  lIpeaenbHO  IMJIOTHBIE

0l

TOC/IeI0BaTeNLHOCTH HoAnpocTpancTs B mpoctpanctBax H'(0;1) u H (01). Meron
KOHECYHBIX JIEMEHTOB.

IIpuMmepHbIe 3a1aHus K 3a4eTy

3amauva 1. [loxaxwure, uto mst 060 Gynkuum | (X) u3 npoctpanctBa C.JI. Cobonena

0l
H (Q) cipaBennmuso nepaencto B.A. Creknosa

I f2(x)dx < cﬂVf (x)"dx,

TAe MoCTOosIHHaA C > 0 He 3aBHCHUT OT f.

3anaua 2. Ucnons3ys Teopemy Pucca, mokakure, 4To Jisl SJUTUNTHYECKOTO YPAaBHEHUS

CIIpaBCajinBa

Teopema. Ecimr a(x)>0 8 Q wumn a(x)#0 8 Q, mmnr o(x)#0 ma 6Q, T0 st 7M0GBIX

f eL,(Q) u ¢ €L,(6Q) cymecrByer emuucTBeHHOE 0606MmEeHHOE pemerne U(X) 3axaun

-3 (a, (x)uy)

i,j=1

ou

+a(x)u=f(x), (—+a(x)u) = o(x).

% oN o~
IIpu 5TOM HMeeT MECTO HEPABEHCTBO

ol gy < €1 ) + 1l )



B KOTOPOM TiocTosiHHast C >0 we 3aBucsator f u @.

Kpurepun oueHuBaHusi pe3yJbTaTOB 00y4YeHUsI
Kpumepuu oyenusanus no sauemy:
«3aumeHoy: cmyoeHm 61aoeem meopemudyecKUMU 3HAHUAMU NO OAHHOMY pasdeny, 3Haem
onpeoeneHusi OCHOBHbIX MAMEeMAMUYecKux HNOHAMUN No npozpamme Kypca, OOnyckaem
He3HauumesnbHbvle OUUOKU 8 hOPMYIUPOBKAX OCHOBHBIX pe3ybmamos Kypca, chmyoenm ymeem
NPABUILHO OOBACHAMb MeopemudecKuti Mamepuai, UIIIOCMPUPYs e20 NpuUMepamu, ymeem
peuams OOIbULYIO YACTb 3A0ay U3 NPUBEOEHHO20 CNUCKA.

«He 3aumeHOy: Mamepuanl He YCB0eH UIU YCB0eH YACMUYHO, CMYOeHm 3ampyOoHSemcs 8
Gopmynupoexax onpeodeneHuti U OCHOBHBIX De3VIbMAMO8 Kypcd, O0080bHO O02PAHUYEHHbI
00beM 3HAHUL NPOCPAMMHO20 Mamepuaa.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBBSI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI MIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BPEMsI ISl TOJTOTOBKH OTBETA HA DK3aMEHE;

— [IpU IPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAILHBIMUA OCOOEHHOCTSIMY,

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

IIponenypa oneHMBaHUS PE3yJIbTAaTOB OOY4YEHMsS MHBAIUIOB U JIUI[ C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPeI0CTaBICHUE
uHpopmauuu B (opMmax, aZANTUPOBAHHBIX K OIPAaHMYCHHUSIM HX 3J0POBbS U BOCIPUATUSA
uH(popMauu:

Jist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B leyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

OneHouHble CpeAcTBa JUIsl WHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSAMU
3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.

— IpH HEOOXOAMMOCTHM HHBAJMIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
310POBbS IPENOCTABISAETCS JOTOJHUTEIBHOE BPEMS IS TOATOTOBKH OTBETA HA 3a4YETE;

— IIpU MPOBEJICHUH TPOLEIYPHI OLICHUBAHUS PE3yIbTATOB 00yUEHHsI MHBAJIUIOB U JIUIL C
OTPAaHNYEHHBIMU BO3MOYKHOCTSIMHU 370POBBS MPEyCMATPUBAETCS MCIIOIb30BAHNE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEAypa OLCHUBAHUS pE3yJNbTaTOB OOyUYeHHsI 10 JUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Iporienypa oneHMBaHUS PE3yIbTAaTOB OO0Y4YEHHS WHBAIUAOB M JIUI[ C OrpPaHUYECHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbSI IO TUCHUIUITMHE (MOIYJIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopmanuu B (opMax, AZANTUPOBAHHBIX K OTPAHMYCHHUSIM WX 3J0POBbS U BOCIPHUATHUS
nHpopmanuu:

Jnist a1 ¢ HApyIIEeHUSIMUA 3PEHUS:

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOW M JONMOJHUTEJIbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS TUCHUILIHHBI (MOIYJIA)

5.1 OcHoBHasi TuTEpaTypa:
1. Unpun, A.M. YpaBHeHHs] MaTeMaTH4ecKkoil ¢usuku: yueOHoe mocodue / A.M. Unpun. —
Mockga : ®uszmatiaut, 2009. — 192 ¢. — Pexxum poctyna: https://e.lanbook.com/book/2181.
2. TlerpoBckmii, WM.I'. Jleknum 1O TEOpUHM HHTErpAIbHBIX ypaBHeHHH: yueOnuk / W.I.
[TerpoBckuii ; mox pen. Oneitnuk O.A.— Mockpa: @usmariaur, 2009. — 136 ¢. — Pexum
noctyna: https://e.lanbook.com/book/59553.
3. Bnagumupos, B.C. YpaBuenus marematnueckoi 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
nocobue / B.C. Bnagumupos, A.A. Bamapun — Mocksa : @usmaraut, 2001. — 288 c. —
Pesxxum nmoctyna: https://e.lanbook.com/book/2364.

JI1st OCBOEHMS TUCUUILIMHBI MHBAJIUJAMU U JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3/10pOBbsSl MMEIOTCSI M3JaHMsI B AJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanb» u «YHuBepcurerckas 6udanoreka ONLINE».

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

2. Jlecun, B. B. YpaBaenust MaremMatuueckoi pusuku: yueoHoe nmocoodue / B. B. Jlecun. -
M. : KYPC : UHOPA-M, 2017. - 240 c. - http://znanium.com/catalog.php?bookinfo=520539

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHbIe Mpo(eccCHOHATBHBIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1. B3BC «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

IIpodeccnonanbHbie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnunorexa (HIB) hitp://www.elibrary.ru/

agkrwbnE
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6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xypHamoB HOUMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYHn K DIEKTPOHHOM OuOnmoTexe
nuccepraiuii Poccuiickoit rocynapcrBennoi oubmmorexu (PI'B) https://rusneb.ru/
8. Ilpesunentckas oudnmorexa 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 (JIOCTYI 10 JIOKAIbHOW CETH ¢
KOMITHIOTEPOB OMOINOTEKH)

Pecypchbl cBOGOTHOTO 10CTYNA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHACKUX auccepTarmii hitp://www.nlc-bnc.ca/thesescanada/

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

4. MUHHUCTEpPCTBO HayKH U BbICIIEro oopaszoBanus Poccuiickoit @enepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

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

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

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

9. IIpoekr ['ocynapcTBEHHOTO HHCTHTYTa pyccKoro s3pika uMeHn A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

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

11. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

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

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

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

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPChI

KyoI'Y:

1. Cpena MoaynbpHOTO AUHaAMUYecKoro ooy4enus hitp://moodle.kubsu.ru

2. baza y4eOHBIX mIaHOB, y4eOHO-METOJMUECKUX KOMILIEKCOB, TyOIMKAIIMN 1
koHpepentmii http://mschool.kubsu.ru/

3. bubanorexa nHhopMaIMOHHBIX pecypcoB Kadeapbl HH(HOPMAIIHOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/
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http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

5. DnexTpoHHbIE 00pa30BaTENbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHosioruii B oOpaszoBanum KyOI'Y u HaydHo-merommdeckoro >xypHaia "IIIKOJIBHBIE
T'OAbI" http://icdau.kubsu.ru/

6. Meroauyeckne yKa3aHusi [Jsi O0y4AalOIIUXCA 10 OCBOEHHMIO JIMCHUILUIMHBI
(Momy.Jis)

Marepuan Kypca U3J0KE€H B OCHOBHOM B JINTEPATYPHBIX MUCTOYHUKAX, NEPEUUCICHHBIX B
CIIUCKE [JOINOJIHUTEIbHONW JIMTEPATYPhl IO NPUYMHE UX JAaBHEro W3faHus. ABTOPOM IaHHOTO
Kypca HalMCaH paCIIMPEHHBIM KOHCHIEKT JIEKUUH, WUIIOCTPUPOBAHHBIM IPAKTUYECKUMU
puMepaMu. DJIEKTPOHHBIM BapUAHT 3TOr0 TEKCTA JOCTYIIEH CTyneHTaM. M3ydeHue yka3aHHOTro
TEKCTa C pa3dopoM TMPUMEPOB M pEIICHHEM NPUBEICHHBIX TaM 3aJad OTHECEHO K
CaMOCTOSITENIbHON paboTe 10 JTaHHOMY KypCy.

Jlexunu u nabopaTtopHble 3aHATHs YepenyroTcs. OOIIeHne npemnoaaBareis U CTYJICHTOB B
ayqUTOpUN  TpPEAINojiaraeT  MpeJBapUTENIbHYI0  IPOpabOTKy  KOHCIEKTa  CTyJISHTaMHu
CaMOCTOSITENIbHO. 3ajauya IpernojaBaTesi COCTOMT B PacCTaHOBKE AaKLUEHTOB M Pa3bsCHEHUU
CMBICJIa U HEOOXOJUMOCTH BBEJICHHsI 0000IIEHUH KIacCUYEeCKUX MOHATUH. [[1s1 MoJIHOLeHHOTro
BOCTIPHSITHS HOBBIX OOBEKTOB HEOOXOIMMa WILTIOCTPAIMS MX MPAKTHYECKOTO MPUMEHEHUS.
Takumu mpuMepaMu SIBISIOTCS 33Ja4d PaBHOBECHsS U JABIKEHHs MeMOpaHbl, a TakkKe 3ajada
pacrpocTpaHeHHsl TEeIUla B TPEXMEPHOM o0beMe. DTO (PHU3MUECKHE MOJENH, IJIsl KOTOPBIX
MaTEMaTUYECKUE MOJEIN IPUBOIAT K HHTErPAIbHBIM COOTHOLIEHUSAM, B3ATHIM 33 OCHOBY
ompeneneHus 0000meHHbIX pemeHnid auddepennnanbubix 3amad. [IpuBeneHHbIe MpUMEPHI
bu3nueckux Mojenel CBUIETENbCTBYIOT O €CTECTBEHHOCTH MOHATHS 000OIIEHHOIO peleHus 1
O €ro IMEepBUYHOCTH OTHOCUTEJIBHO IIOHATUSA Kiaccuyeckoro pemeHus. CoBpeMeHHbIE
yuciaeHHble MeToAbl Putna u 'anepkuHa pemieHust KpaeBbIX 3aj1ad Julsl AuddepeHInalbHbIX
yYpaBHEHHII OCHOBAHBI Ha TIOHATHH 0000IIIEHHOTO PEIICHHUS.

Ha naGopaTOpHbBIX 3aHATHSX CTyIEHTaM HpelaraloTcs HOPUMEpbl Uil MPUMEHEHUS
TEOpUH, H3JIOKEHHON Ha JIEKUMSIX M B YINOMSHYTOM KoHcrekTe. OOcyxjeHue crnoco0oB
pellleHus] TNpeAJaraéMbIX 3ajad IPU3BAHO AKTUBU3MPOBATH I103HABATEIBHYIO JEATEIbHOCTH
CTYJEHTOB. DTOMYy JIOJDKHAa CHOCOOCTBOBaTh IIpakTUYecKash HalpaBiIC€HHOCTbh HTOTOBBIX
pE3yJIbTaTOB

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

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTaluM 110 NPCIMECTY ABJIAIOTCA Ba’XHBIM (paKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MCXKAY MOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.

7. MaTepuajibHO-TeXHHYECKOe o0eclieyeHne no JUCHUIInHe (MOY.TI0)

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTLTHHBI

No Bua pabor
(Mozynsl) M OCHAIIEHHOCTD

1. JlexuuoHHble 3aHATH | JIeKMOHHAs — ayAMTOpHs,  CHELUAIbHO  O0OpYAOBaHHAS
MYJIbTUMEIUMHBIMA  JIEMOHCTPAI[MOHHBIMH  KOMILJIEKCAMH,
yueOHOI Mebenbio

2. JlaGoparopHble [Tomerienue 175 MpoBeACHUsS TaOOPATOPHBIX 3aHIATHIMA
3aHATHUSI OCHAIIEHHOE Y4eOHON MeOebio, IEPCOHATLHBIMU
KOMITBIOTEPAMHU C TOCTYNOM K ceTH "MHTepHeT" n
oOecrieueHreM J0CTYIa B AIEKTPOHHYIO0 HH(DOPMAIIMOHHO-



http://icdau.kubsu.ru/

00pa3oBaTeNbHYIO Cpely OpraHu3auu
3. I'pynmossie [Tomemenue 1uisi TpOBEAEHUSI TPYNIOBBIX (MHAUBUIYAIbHBIX)
(MHMBHIYyaJIbHBIE) KOHCYJIbTAIIHH, yueOHOI MeOebIo, OCHAII[CHHOE
KOHCYJIbTallN1 MPE3CHTAIIMOHHOM TEXHHUKOU (MPOEKTOp, dKpaH, HOYTOYK) U
COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CTIeUeHUEM
4. Tekymuii  KOHTpoOJIb, | [TomMemienne ajis MpoBeNEHUS TEKYIIEHW M MPOMEKYTOUYHOM
IIPOMCKYTOYIHAA aTTecTalliy, OCHAIICHHOE y4eOHOU MeOenbio, MepCOHATbHBIMU
arrecranuns KOMIIbIOTEpaMH ¢ JoctynoM K certu "HHrepHer" wu
o0ecrieyeHHEM JOCTyla B 3JCKTPOHHYIO HH(OPMAIOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3auu
5. CaMocrosgTrenbHas Kabuner i camocTosTeTbHON  pabOThI, OCHAICHHBIN
pabora KOMIIBIOTEPHONH TEXHHMKOW C BO3MOXHOCTBHIO MOAKITIOUYEHUS K
cetn «VHTEepHET», MporpaMMol 5KPAHHOTO YBEIHYEHHUS U
00ecCrevYeHHbI TOCTYIIOM B AJIGKTPOHHYIO WH(GOPMAIMOHHO-
00pa3oBaTeNbHYIO Cpey YHUBEPCUTETA
Jlns  caMmocToATenbHOW  paboThl  OOy4arommMxcs MPEAYyCMOTPEHBbI  MOMEIICHUS,

YKOMILJIEKTOBAHHBIE CIEIUATU3UPOBAHHON MeOEb0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecrneueHueM J0CTyrna B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaATENBHYIO CPEly YHUBEPCUTETA.

HanmenoBanue nomeieHui s OcHaIIeHHOCTh IOMEIEeHUH 11 IlepeueHb TULIEH3UOHHOTO
CaMOCTOSATEIEHON PabOTHI CaMOCTOSATENFHON pabOTHI MPOTPaAMMHOTO 00eCTICUCHHUS
oOygarommuxcs oOyJaromuxcs
[Momemenne ans camoctosTenbHON | Mebens: yueOHas MeOemb 1. Microsoft Office
paboThI oOywaromuxcs (YuTanbHBIN | KOMIDIEKT — cnenmanu3upoBaHHON Word Professional
3an Hay4yHo#t OnOIMoTeKn) MeOemH: KOMITBIOTEPHBIC CTOJBI Plus
O6opynoBanue: KOMIBIOTEPHAS ’ .
TEXHHKa C TOAKIIOYEHHEM K 2. Mathcad PTC Prime
MHPOPMAIMOHHO- 3.0
KOMMYHHMKAIIMOHHOM ceTn 3. Maple 18
«IHTepHeT» M OCTYIIOM B 4. MATLAB
DNIEKTPOHHYIO  MH(GOPMAIOHHO- CIHECOK CBOBGOIHO
00pa3oBaTeNbHYIO cpeny
obpasoBatenbHOl  oprammsanuu, | PACIIPOCTPAHAEMOrO
BeO-KaMepbl, KOMMYHHKalioHHOe | IIPOTPAMMHOI0 obecrnieueHus
ob0opynoBaHue, oOecreynBaroee 1. Free Pascal
JIOCTYTI K  CeTH  WHTEPHET 2. Lazarus
(6Hp0BOI[HOC COCITMHECHUE u 3 Microsoft Visual
€CIIPOBOJIHOE ~ COEAMHEHHE  II0 . .
texHoyoruu Wi-Fi) Studio Community
[omemenne s camocrosaTenbHOM | Mebenb: yueOHas mebennb
pabotel oOywaromuxcs (ayn. 301; | KoMuiekr — cnenmanu3upoBaHHOU
309) MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEepHAsI
TEXHHMKa C MOAKIIOYEHHEM K
MHPOPMALMOHHO-
KOMMYHHUKAIIMOHHON cetu
«HTepHeT» M IOCTYIIOM B
ANEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHu3anuy,




Be0-KaMepbl, KOMMYHHKAIIHOHHOEC
obopynoBaHue, oOecIeunBaroIIee
JOCTYII K  CeTH  HUHTEpHeT
(mpoBomHOE COEIUHEHNE "
OecrpoBOIHOE  COCOUHEHHE MO
texnoyorun Wi-Fi)




