MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuter uM. ILT. lemugoBa

Kadenpa maremaTrueckoro MoeiipoBaHus

YTBEPXIAIO

Jlekan MaTeMaTH4ecKoro (akymnbreTa

2 eciepon [1H.

20 urons 2023 1.

Pabouas nporpaMMa TUCHMILINHBI

Teopusi ypaBHeHUI ¢ 3ania31bIBAHUEM

Hanpasnenue noaroToBku (crenuaibHOCTH)
01.03.02 IlpukmnanHas MmaremMaTrka U1 HHGOpPMaATHKA

Hamnpasnennocts (mpoduis)
«[IpuknanHoe nporpaMmMupoBaHue U HHOOPMALIMOHHBIE TEXHOIOTUL

®opma 00ydeHus: oyHast

[Iporpamma paccMoTpeHa [Iporpamma ono6perna HMK
Ha 3acelaHuu Kadenpsl MaTeMaTU4YecKoro akyybTera
ot 11 ampens 2023 r., npotokoia Ne 8 npotokos Ne 9 ot 3 mas 2023 1.

Spocnasnb



1. I{esiu OCBOECHUSA TMCHUTNIUHBI

npeacraBJICHUEC O IMNPUMCHCHHU MCTOJ0B

Ienb ocBoeHus aucHUILINHBL «TeopHst ypaBHEHUH ¢ 3ama3AbIBaHUEM» — JaTh CTyJCHTaM
(YHKIIMOHATIBHOTO aHAJIN3a K HCCICIOBAHUIO

KOHKPECTHBIX IIPUKIIAAHBIX 3a1a4. 3az[aanI/I Kypca ABJIAOTCA:

MO3HAKOMHUTH CTYACHTOB C (PU3MUECKUMH 3aJadyaMH, MaTeMaTHYeCKUMH MOJACISIMH
KOTOPBIX SABJSAIOTCS AuddepeHnanbHble YpaBHEHHS C 3ama3AblBalolUM apryMEHTOM;
MO3HAKOMHUTH CTYJEHTOB C OCHOBHBIMH BHJaMH JU(PEpeHINAIbHBIX YpaBHEHHUN C
3ara3AblBalolUM apryMEHTOM;

HAyYUTh CTYJEHTOB MeETOAaM HccieoBaHus aud@epeHuanbHbIX YpaBHEHHH C
3ara3/IbIBaloLIIM apryMEHTOM
IIO3HAKOMUTb C KpPaeBbIMU
3ara3AbIBalolUM apIryMEHTOM;
JaTh MPEACTaBIEHUE O KOPPEKTHOCTH ITOCTAHOBKH 3a/1a4H;

HAyYUTh CTYIEHTOB MCCIIEI0BATh BOIMPOCHI CYIIECTBOBAHUS M YCTOMYMBOCTH PELICHHIMA
muddepeHIMaTbHBIX YPaBHEHUH C 3ara3/AbIBaAIOIUM apTyMEHTOM.

3ajayamMu i AudQepeHnnanbHbIX  ypaBHEHHH ¢

2. MecTO AMCUHUIIUHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbI

I[aHHaH JUCHUIINIMHA OTHOCHUTCA K BapHaTHBHOﬁ qaCTu 06p330BaTeJ'IBHOI7I IIporpaMmal.

Howmep B PYII - Bb1.B./ZIB.06.01.

3HaHI/I$I, YMCHHA W HABBIKH, IIOJIYYCHHBIC IIPpU UH3YUYCHUHU JUCHUILIMHBI «Teopuﬂ

ypaBHeHI/Iﬁ C 3alla3AbIBAHUEM», UCIIOJIB3YIOTCA CTYACHTAMU B ITPOLECCE N3YUCHU A CIICHUAJIbHBIX
JAUCHUIIIINH, a TAKXKC B XO€ BBIITOJHCHUA KYPCOBBIX U BBIITYCKHBIX KBaJ'II/I(i)I/IKaI_II/IOHHBIX pa60T.

3. [lnanupyemble pe3yabTaThbl 00y4eHH s MO JUCHUNINHE, COOTHECEHHBIE ¢ MJIAHUPYEMbIMHU
pe3yJbTaTaMH 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl

[Tponecc n3yueHus JUCUUIUIMHBI HAlIpaBJIeH Ha (JOpMUPOBAHHE CIEAYIOUINX KOMIIETCHIIUN B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuoOperenust caeayonmx 3HaHui, yMEHUH, HABbIKOB
U (WIM) onbITa JEATEIbHOCTH:

Dopmupyemast Nuauxarop Ilepeyenn
KOMIIETEHIUA AOCTHKEHUS IVIAHMPYEMBbIX pe3yJIbTaTOB 00y4eHHs
(koa m KOMIIeTEeHIIMH
(¢hopmyaupoBKa) (kox M popmyIMpOBKA)

ObmenpodeccuoHaNbHbIE KOMIIETEHIMU

3HaTh

OCHOBHBIE TIOHSTHS ¥ PE3YJIbTaThl TEOPHH

mudepeHMaibHbBIX  YpaBHEHUH ¢
IIK-2 WA-TIK-2.1 3anas/bIBAIOIIUM aPIyMEHTOM.
Crnocoben noHumars, | O6nanaeT ycToHUUBBIMUA | YMeETH

COBEPIICHCTBOBATh U | 3HAHMSMHU B 00JIaCTH pelarh THUNOBBIE BBIYUCIUTEIBHBIE U
MIPUMEHSTH OCHOBHBIX aHAIIUTUYECKUE 3aJa4n TeOopHUu
COBPEMEHHBIN MaTEeMaTUYECKHUX mudPepeHIMAbHBIX ~ ypaBHEHUH  C
MaTeMaTHYeCKUI AVCHUIIIIAH, UX 3ara3/ibIBalOIUM apryMEHTOM.

anmapar anmapara M pe3yJIbTaToB | BnageTh HaBbIKAMHU

CaMOCTOSITEJIbHOTO H3Y4YEHMsI BOIPOCOB
Teopuu TG GepeHINATbHBIX YpaBHEHUN
C 3ama3JbpIBAIOLIMM  apryMEHTOM, B
YacTHOCTH, B o0mactu pa3paboTKu
QITOPUTMOB  HAaXOXJEHHs  DELICHHS




NJI-11K-2.2
OO6mamaer
CIIOCOOHOCTBIO
MIPUMEHSATH
COBPEMEHHBII
MaTeMaTHIEeCKUH
anmapar B peluieHUN
pa3IMYHBIX 3a/1a4

3HaThb
OCHOBHBIE ~QJITOPUTMHUUYECKUE METOJbI

pereHus muddepeHIaIbHBIX
ypaBHEHUH c 3a11a31pIBaroIIuM
apryMeHTOM

YmeTh

BBIICIIATH COCTABJISIFOLIME TEOPUHU
ypaBHEHUH c 3a11a31bIBaroIIuM

apryMEHTOM B IIOCTABJICHHBIX 3a]1adax
Bnagers naBpikaMu

YUCJICHHOTO pEIICHUs ypaBHEHHH C
3ana3/bIBaoIIM apTyMEHTOM

NJI-11K-2.3

Crocoben
COBEpIIICHCTBOBATH CBOM
HaBBIKU, CBA3aHHBIC C
MIPUMCHEHHEM
COBPEMEHHOTO
MaTeMaTHYECKOT0
amnmapara

YmMmerb

M0JIb30BATHCA AHAJTUTUYECKUMHU
MeToJaMHu TeopuH AuQdepeHInaIbHbIX
ypaBHEHUH c 3ara3pIBaloIuM
apryMeHToM (pa3paboTka ajIropuTMOB,
rpaduka, MIPUMEHEHNE CUCTEM

KOMIBIOTEPHON MaTEeMaTUKH U Jp.)

Bnaners

CIIOCOOHOCTBIO COBEPIIICHCTBOBATH CBOU
3HaHUSA, OTHOCSIIMECS K  TEOpUU
muddepeHIMaTbHBIX ~ ypaBHEHUH  C
3ara3/abIBaloIM apryMEHTOM

4. O0bém, CTPYKTYypa U coJep:KaHue TUCHUTIINHBI

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4€T. e11., 144 akan.uac.

Ne
n/n

Tembl (pa3aenbl)
AUCIUTLIMHBI,
UX cojep:KaHue

Cemectp

Bunbl yueOHbIX 3aHATHH,
BKJIIOYAsl CAMOCTOAATENbHYI0
padoTy CTya1eHTOB,

U UX TPYA0EMKOCTh
(B akageMHYecKHX 4acax)

DopMBbI TEKYLIET0
KOHTPOJIsA
ycneBaeMoCTH

dDopma
MPOMeKYTOYHOM
aTTecTallNHU
(no cemecmpam)

®opmbl 0 n 10T
(npu naauyuu)

KonrakTHas padoTa

JEKIHN
NPaKTUYECKUE
n1abopaTopHbIe

KOHCYJIbTalluU
aTTECTAllMOHHBIE
HUCIIBITAHUSA
CaMOCTOSTEIIbHAS
pabota

w




Onpenenenue
mddepeHIaILHOTO
YpaBHEHHS C 3aI1a3IbIBAIOIINM
aprymerToM (AY3A).
IIpuknannele 3aaumy,
npuBomsamme k J[Y3A.
IIpocTpaHCTBO Ha4YaIBHBIX
YCIIOBUI.

Meron maros.

JIunetinbie JIV3A ¢
MOCTOSIHHBIMH

k03¢ dULneHTaMU.

OO6mwmit Bua nuneiHOTO JIY3A.
Teopema cyiiecTBOBaHuUs,
€AMHCTBCHHOCTH PEIICHUS
3agaun Komm 11 auHeiiHOTO
AV3A.

Teopema 0 HenpepHIBHON
3aBUCUMOCTHU PELIEHUI
nuHeitHoro JIY3A ot
HavYaJIbHBIX yCﬂOBHI\;I n
apaMeTpoB ypaBHEHUSI.

3a7aHus U1t
CaMOCTOSITENIBHOM
paboThI, yCTHBIH OIpoc

Pemenust Ditnepa.
XapakTepuCTUYECKOE
ypaBHEHHE.

IIpencraBnenue penieHui
JMHEHHOTO aBTOHOMHOTO
JAY3A c momoipro
npeoOpaszoBanus Jlamaca.
Oyukuust Komu. Pemenue
HEOJHOPOJHOTO YpaBHECHUSI.
ComnpsiKeHHOE ypaBHEHUE.
Teopema o B3auMOCBs3U
HCXOJIHOTO U CONPSKEHHOTO
YpaBHEHUU.

3a/laHus Ui
CaMOCTOSTENIbHOM
paboThl, YCTHBIN oIpoC,
KOHTpOJIbHas paboTa

Mertop! ucciienoBaHust HyJeH
XapaKTEPUCTUUECKUX
KBa3UIIOJIMHOMOB.
AcuMIToTuyeckoe
PacIoJIOKEHUE HYJIEH.
VYcnoBus, obecieynBaronue
MPUHAJIEKHOCTD HYyJIeH
3aJJaHHOMY THILY.

Metoxn D-paz6uennii.

3a1aHus IS
CaMOCTOSITENIbHOM
paboTel, YCTHBIH oOIpoC,
KOHTpOJIbHAsl paboTa

OKCIOHEHINATBHAS TUXOTOMHUS
pelIeHnu ypaBHEHUH ¢
MOCTOSTHHBIMU

k03¢ dunneHTamMmu
YCTOWYUBOCTb PELICHUM.
Ilepuoauueckue pemeHus
HEOJHOPOJHOTO yPaBHEHHUSI.

3a1aHus TSt
CaMOCTOSITENIbHOM
paboTel, YCTHBIH oOIpoC,
KOHTpOJIbHAs paboTa

Iomyrpynna u npou3BoAAIIUN
oreparop.

'1eHue (a30BOrO MPOCTPAHCTBA
C IOMOUIBIO CONPSKEHHOTO
YpaBHEHUS.

PHUE PEIIEHUH Ha KOPHEBBIX
MOJIPOCTPAHCTBAX

3aaHus U1t
CaMOCTOSITENIbHOI
paboThl, yCTHBII orpoc

JAY3A ¢ OIU3KUMH K
MOCTOSTHHBIM TIEPHOANYECKIMH
Ko unreHTamu.

8,7

3a1aHus ISt
CaMOCTOSITENIbHOM
paboThI, YCTHBIM ompoc,
KOHTpOJIbHASA paboTa




OKCHOHEHIMAIbHA JUXOTOMHUS
pelIeHu .
IIpoexTopsL.
Y CTOMYMBOCTD pEIICHUH.
0,3 3auér

Bcero 3a cemecTp 16 | 16 4 103 | 357

7. CtpykTypa MaTpuIl, 3aBUCAINX | 8 4 2 18 [3amanus TUTS
OT IapameTpa. CaMOCTOATEIHHON
CrpykTypa permeHui paboThI, YCTHBIM ormpoCc,
JTMHEHHBIX NEPHOANIECKIX KOHTpOJIbHas paboTa
JAY3A U3 KpUTHIECKOTO
MOANIPOCTPAHCTBA.

8. SIBeHne mapaMeTpUIecKoro 8 8 18 [3amanus TUTS
pe3onanca B JIY3A. CaMOCTOSITENILHOM

paboThl, YCTHBIA oOIpoOC,
KOHTpOJIbHAsl paboTa

Q. Henuneiinsie JY3A. 8 4 2 15,5 |3ananus s
Merto HOpMaNBHBIX (HOPM CaMOCTOSTEIILHOM
HCCIe0BaHUs HEJTMHEHHBIX paboThl, YCTHBIH ompoc,
AY3A. KOHTpOJIbHAs paboTa

0,5 JK3aMeH

Bcero 3a cemecTp 16 4 105|515
Bcero 16 | 32 8 108] 87,2

5. O0pa3oBaTe/IbHbIE TEXHOJOTHH, B TOM YHCJI€ TEXHOJOTHH JIEKTPOHHOIO OOy4YeHUsl W
JAUCTAHIHOHHBbIE 00pa3oBaTe/JibHbIe TEXHOJOIHHM, HCIOJb3yeMble TNPH OCYIIeCTBJIEHHH
00pa30BaTeJILHOIO MPoIecca Mo AUCIUIIHHE

B nporecce 00ydeHus: UCTIONB3YIOTCS clelyrolue 00pa3oBaTeIbHbIC TEXHOJIOTUU:

BBoaHas nekuus — 1aet nepBoe LeJIO0CTHOE MPEACTABIEHUE O JUCIUIUINHE U OPUEHTUPYET
CTYJECHTAa B CUCTEME M3yYEHUS NAHHON NUCUUIUIMHBL. CTYIEHTHI 3HAKOMSATCS C Ha3HAUYEHUEM U
3a/layaMM Kypca, €ro pojiblo U MECTOM B CUCTEME YUEOHBIX JUCLUILIMH U B CUCTEME IIOATOTOBKU
B nenoM. Jlaercss kpaTkuil 0030p Kypca, MCTOPHUS pa3BUTUSI HAYKU M MPAKTHKH, TOCTHKEHUS B
3TOH cdepe, HMEHa M3BECTHBIX YUYEHBIX, MW3JIaralOTCsl MEPCHEKTUBHbIE HaMpaBICHUS
uccienoBanuii. Ha 93TOM JleKuMM  BBICKA3bIBAIOTCA METOJMYECKHME M OpraHU3allMOHHbIE
0COOEHHOCTH pabOThl B paMKax JIaHHOM TUCIUIUIMHBL, a TAKXKE JAETCs aHaJIu3 PEKOMEHIyeMOM
y4eOHO-METOIUYECKOM JTUTEepaTypHl.

AxkanemMuyeckasi JIEKIHs ¢ JIEMEHTaMHU JIEKIIMH-0ece1bl — MOCIIEeI0BAaTEIbHOE U3JI0KEHHUE
MaTepuaia, OCylIECTBIIIEMOE MPEUMYILIECTBEHHO B BUJIE MOHOJIOTA MIPENoJaBaTelis. JJIeMEHThI
nekuuu-oeceapl 00€ClEeYMBAIOT KOHTAKT IMpernojaBaTelis € ayAuTOpUEH, 4YTO IO3BOJISIET
NpUBJIEKaTh BHUMaHKE CTYIEHTOB K HanOoJjee BaXKHbIM TeMaM JUCIUIUIMHBI, aKTUBHO BOBJIEKATh
UX B Y4e€OHBIH Mpoliecc, KOHTPOJIMPOBATH TEMI U3JI0XKEHHUS YIeOHOTr0 MaTepuaia B 3aBUCUMOCTH
OT YPOBHS €70 BOCIIPUSATHS.

[IpakTHueckoe 3aHATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHMH U
HaBBIKOB I10 3aKPEIJICHUIO ITOJYYEHHBIX Ha JIEKIIUY 3HAaHUH.

B paMkax npakTHuecKUX 3aHSITUHA BO3MOKHO ITPUBIICUEHHS] KOMITBIOTEPHOTO IPAKTUKYMa.

KoHcynbranuu — BuJ Y4eOHBIX 3aHATHH, SBISIOMMHCS OAHOM M3 (OpPM KOHTPOJIS
CaMOCTOSITENIbHOM ~ paboThl  CcTyAeHTOB. Ha KOHCynmpTamusix MO Mpock0e  CTYJIEHTOB
paccMaTpuBaIOTCST HauboJiee CIOXKHBIE MOMEHTHI IpPU OCBOEHHM MaTepuaya JUCHUIUIMHBL,
npenojaBaTesib OTBEYaeT Ha BONPOCHI CTYIEHTOB, KOTOpbI€ BO3HUKAIOT y HUX B Ipoliecce
CaMOCTOSITENIbHOU PaOOTHI.

B paMkax nmpakTHuecKUX 3aHSITHIA BO3MOKHO MTPUBIICYEHHS] KOMITBIOTEPHOTO IIPAKTHUKYMa.

B nporecce 00yueHus: HCHOIB3YIOTCS CIEAYIONINE TEXHOIOIUN IEKTPOHHOI'O 00yUeHHs
U TMCTAaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH.

B 3TOM 371eKTpOHHOM y4eOHOM Kypce:
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MPEJCTAaBICHb MaTepUajbl, HEOOXOIUMBIC O0YYAIOIUMCS JUIS W3YYEHUS JUCIUTUINHBI
(cTIMCOK peKOMEHAYEMOM JIUTEepaTyphl, IPOrpaMMbl TPOXOKIACHUS IPOMEKYTOUHON aTTecTalluu
M0 IUCLMILIUHE U JIp.);

- NpeAcTaBlieHbl yueOHbIe TOCOOUS MO AUCLHUILINHE;

- mpencrasieHa uHpopmanus o opMe U BpeMEHHU MPOBEACHHS 3aHATHI 110 TUCIUILIMHE B
pPEKUME OHJIANH;

- 0003Hau€Hbl TEMBbl JUCIIUILINHBI,

- TNpeACTaBlieHbl 3aJaHus JUIsl CaMOCTOSITENIbHOM paboThl oOydarolmuxcs MO TeMam

JUCLIUIINHBL,

- OCYILIECTBIISIETCA  IPOBEJIEHUE OTHCIbHBIX MEPONPHUITHA  TEKYIIEro KOHTPOJS
yCIIEBAEMOCTH CTYAECHTOB;
- IpU peanu3alyy JUCTAHIIMOHHOTO OOy4YeHUs — MPOBOAATCA KOHTPOJIbHBIE PalboThHI, a

TaK)K€ MEPONPUATHS TPOMEKYTOUHOM aTTecTalu (IK3aMEHBbI);

- cojepxKarcs HEKOTOPbIE TOTOIHUTENbHBIE MaTepUalbl (II0JIE3HbIE CChIIIKA, KOMMEHTAPHH,

WJUTIOCTPALIMH U JIP. ).

CuHXpOHHOE WM aCHUHXPOHHOE B3aMMOJICUCTBHE MEXIy oOydaroumMmucs ¢
mpernojaBaTesieM B paMKax M3y4YeHUS JUCHUUIUIMHBI OCYIIECTBISIETCS MOCPEICTBOM
cooOmmenuii B LMS Dnektponnsiii yausepcuretr Moodle Spl'Y, a Takke 3JIeKTPOHHOH MOYTHI.

6. IlepeyeHb JHMIEH3HOHHOT0 M (MJIH) CBOOOJAHO PACHPOCTPAHSIEMOI0 IPOrPaMMHOIO
ol0ecreyeHusi, MCNOJb3yeMOr0 IMPH OCYLIEeCTBJIEHUM O00pPa30oBaTeJBLHOIO Ipolecca 0
AUCHUILINHE

B nporuiecce ocyiiecTBiaeHUs 00pa30BaTEIbHOrO MpoLecca Mo AUCUUIIIMHE IpU
dbopMUpPOBaHUN MaTEPUATIOB ISl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOBEICHUS
POMEKYTOYHOW aTTECTAIlNH, TIPU (POPMHUPOBAHUS METOINIECKUX MATEPHUAIOB TI0 AUCIUTUINHE
UCIOJIB3YIOTCS:
- mporpammbl Microsoft Office;
- uzaarenbckas cucrema LaTex;
- Adobe Acrobat Reader
- cucrema Wolfram Mathematica. (https://www.wolframcloud.com/)

[IporpamMMHoOe obecrieueHue s CO3/1aHus U IEMOHCTPAlluU IPe3eHTaluH,
WLTIOCTPAIMA U APYTUX YIeOHBIX MaTepUaOB:
Microsoft Windows (B coctase Microsoft Imagine Premium Electronic Software Delivery).
Microsoft OfficeSTD 2013 RUS OLP NL Acdmc 021-10232 Microsoft Open License
Ne(0005279522.
Network 15 Mathematica 11 Increment Standard Bundled List Price with Service.
Network 15 Mathematica 11 Upgrade L3549-7407
7. IlepeyeHb COBpeMeHHBIX HPO(eCCHOHAJBLHBIX 0a3 JaHHBIX W HHGOPMANMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NPHU OCYyLeCTBJIeHUN 00pa30BaTeIbHOIO Mpoiecca 1no
AUCHHILIMHE (IPH He00X0AMMOCTH)

B npouiecce ocymiectBiaeHuss 00pa3oBaTeabHOrO Mpoliecca o AUCHUILTUHE
UCTIONB3YIOTCS (MIJIM MOTYT MCIOJIb30BAThCSA):
- JlekTpoHHAs OMOJIMOTeKa yueOHbIX MaTepuaaoB Apl'Y
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
- DJIEKTPOHHO-0M0/MoTeyHasn cucrema «fOpaiit»
https://www.biblio-online.ru/

- DEeKTPOHHO-OMOIMOTEeYHAas cucTema «Jlaupy
http://e.lanbook.com/

- ABTOMaTH3MpoBaHHasA O6nbIuoTeyHo-uHpopmannonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
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https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://www.biblio-online.ru/
http://e.lanbook.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- Hayunas snekrponnas oubnuoreka eLIBRARY.RU
http://elibrary.ru/

basa nayunsix crareii Mathnet

baza Scopus

baza Web of Sciences

8. IlepeyeHb OCHOBHOi M /IONMOJHHUTEJIbHOH Yy4YeOHOW JMTepaTypbl, pecypcoB
HH(OPMALIMOHHO-TEJIEKOMMYHMKAIMOHHOI cetn «MHTEepHeT» (npu HeobxoOumocmu),
peKOMEeHIyeMbIX /115l 0CBOEHHS AU CIUTIIHHBI

a) OCHOBHas JMUTeparypa:

1. P.bemnman, KJLKyk uddepenunansuo-paznoctasie ypaBuenus. M.: Mup. 1967. 548
c.

2. E.ILKyObmukun, C.E.bupkran. [duddepeHunanbuple YpaBHEHUS C  OTKJIOHSIOIIUMCS
aprymeHToM. YueOHoe nocooue / Apcn.roc.yu-t.lIpocnasnb. 1989. 67 c.

3. A.H.Konmoropos, C.B.®omun. DnemeHTs Teopuu (GYHKUMA U (YHKIHOHATIBHOTO
aHanuza. M.: 3-Bo Hayka, 1972,496 c.

B) JIONOJHUTENbHAS JINTEpaTypa:
1.  A.JI. Mpmkuc. Jlnnelinsie nuddepeHnnanbabie ypaBHEHHS € 3a1a3/1bIBAIOIIIM
aprymentom. M.: M3-Bo Hayka. 1972. 352 c.

B) pecypcbl cetu «AHTEepHET»

DnekTpoHHas 6ubanoTeka yueOHbIX MaTepuanon Spl'yY

OnexTpoHHbIi apxus Apl'Y

OnekTpoHHbI kartanor Hayunoit 6ubmuorexu SApl'Y um. I1.I.[lemunoBa
MaremaTtrueckue KypHabl 6a3be1 SCOPUS

Marematrueckue xypHaibl 6a3sl Mathnet

9. MatepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs 1JIsl OCylLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AMCUUILINHE

MarepuanbHO-TeXHHUECKas 0a3a, He0OX0qUMast AJIsl OCYLIECTBIEHUs 00pa30BaTEIbLHOTO
npolecca 1o AUCUUIIIMHE BKJIIOYAeT B CBOM COCTaB ClleUalbHbIE TIOMELICHHUS:
- yueOHbIe ayTUTOPUHU JJISl IPOBECHUSI 3aHATUH JIEKIIMOHHOTO THIIA;
- yueOHbIE ayTUTOPUU JJISl IPOBEACHUSI MPAKTUUECKUX 3aHITUN (CEMUHAPOB);
- yueOHbIe ayTUTOPUHU JJIS IPOBECHHSI IPYIIIOBBIX U UHIMBUAYAIBHBIX KOHCYIbTALIUH;
- yueOHbIE ayTUTOPUH JJISl IPOBEACHMSI TEKYIIETO KOHTPOJIS U POMEKYTOUHON aTTeCTalllu;
- IOMEIICHUS JJIs1 CAMOCTOSITETIbHON paboThl;
- TOMEILIEHUS Ul XpaHEHUs M MpOo(UIAKTUYECKOro OOCTYKHBAaHUS TEXHUYECKUX CPEICTB
o0OyueHusl.

CriennanbHble TOMEUIEHUS! YKOMIUIEKTOBAHBI CPEJICTBAMHU OOYUYEHUS, CIYKalIUMH IS
npezcTaBieHns yueOHoi nHpopmanuy 60IbIION ayAUTOPUH.
[TomerieHus U1t CaMOCTOATENBHOM PabOThl 00YYAIOIINXCsl OCHAIIEHBI KOMIBIOTEPHOU TEXHUKON
C BO3MOYKHOCTBIO MOAKIIOUEHUS K ceTH «HTepHeT» n obecnieueHneM J0CTyIa K IEKTPOHHOU
uH(pOpPMaLMOHHO-00pa3oBaTenbHOM cpene Apl'Y

ABTOp:!
[Tpodeccop kadeapsl MaTeMaTHYECKOTO MOJEITUPOBAHUA, JOKTOP (HU3.-MaT. HayK, mpodeccop
KyOpmkun E.IT.
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IIpunosxkenne Nel k paboueii nporpaMme AU CHHUIIINHBI
«Teopusi ypaBHeHMI € 3ama31bIBAHHEM)

DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TeKYIeld U MPOMeKYTOUYHOI aTTeCTAIIMH CTYIeHTOB
Mo AUCHUILINHE

1. KouTpoJibHbIe 321aHUA M HHbIE MATEPHAJIbI,
HCNOJb3yeMble B MIpoLecce TeKylleil aTrecTalun
OueHoYHBIE CPeICTBA AJI TEKYIIero KOHTPOJIS YCIIeBAeMOCTH, IIPOMeKYTOUHOM

aTTecTAlMHU 10 UTOraM OCBOEHMS TMCHUILIMHBI U Y4eOHO-MeTOAN4YeCcKoe o0ecreyeHne
CaAaMOCTOSITEJIbHOM Pa0dOThI CTY/IEHTOB.
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IIpumep 3a0anus, npednazaouecocs na 3aueme

1.Haiitu ycnoBus Ha nmapaMeTpsl ypaBHEHHsI, 00eCieYnBaroIIne YCTOHYUBOCTH €T0
pELLICHUIA:

x(t) +ax(t—1)+bx(t—2)=0.

2. ®ynkus Komm. Pemmenne HeoqHopoaHoro ypaBHeHus. COnpspKeHHOE ypaBHEHHE

BOl'[pOCbI K 3a4€Ty

Omnpenenenne AY3A. Ilpuknagnsie 3anaun, npusogsamue k IY3A. IlpoctpancTBo
HaYaJbHBIX yCIOBUHA. MeToq 1m1aros.

Jlunetinsie JIY3A c nocrossHHBIME KO3 durenTamu. O6mwmii Bug nuneiinoro JIY3A...
Pemenus Ditnepa. Xapakrepucruueckoe ypasHenue. [IpeobpazoBanue Jlamnaca.
Oynkuusa Kommn. Pemenne HeonHopoaHoro ypasHenus. Ilepuoanueckue penieHus
HEOJHOPOJHOIO YPaBHEHUS.

OKCIOHEHIMAJIbHAs JUXOTOMHUS PEIICHNUN YPaBHEHUH C IOCTOSHHBIMU
KoddurmeHTamMu. Y CTOMYUBOCTD PEIICHUN.

MeTtoapl uccneoBaHus HyJIeH XapaKTEpUCTUUECKUX KBa3UIIOJIMHOMOB.
AcUMNTOTUYECKOE pacIoaoXeHue HyJen.

VYcnoBus, obecrieynBaroe NpUHaAIeKHOCTh HyJIeH 3alaHHOMY TUITY.

Meton D-pazouennii.

[Tonmyrpynmna 1 npou3BOASILUI OIIepaTop..

. Pacmiennenue ga3zoBoro npocTpaHcTBa ¢ HOMOIIbIO COMPSHKEHHOTO ypaBHEHUS.
11.
12.
13.

IToBeneHne pemeHnii Ha KOPHEBBIX MOANPOCTPAHCTBAX.
JIY3A ¢ Oau3KUMH K OCTOSIHHBIM MEPUOINYECKUMU KO3PPHUIIEHTaMU.
OKCIOHEHIMAJIbHAs JUXOTOMHUS PEILIECHUN.

Bomnpocs! k 3k3aMeHy

Omnpenenenne AY3A. Ilpuxnagnsie 3anaun, npusogsamue k IY3A. IlpoctpancTBo
Ha4yaJIbHBIX yCI0BUH. MeTox maros.

Jluneiinbie JIY3A c nocrossHHBIME KO3 unrentamu. O0umii Bug nunerinoro JIY3A.
Teopema cymiecTBOBaHUs, EAMHCTBEHHOCTH pelleHns 3aaaun Komm 1uist TMHEHHOro
AY3A..

Pemenns Oinepa. Xapakrepuctuueckoe ypaBHeHue. [IpencraBienue penieHui
auHelHoro aBToHOMHOTO JIY3A ¢ momomikio mpeoOpa3oBanus Jlamaca.

®yukiua Komm. Pemenne HeoqHOpoAHOTO ypaBHEHUS. CONPSKEHHOE ypaBHEHHUE.
Ilepuonnueckue pemieHuss HEOAHOPOJIHOIO YPaBHEHUS.

OKCIIOHEHIMAIbHAS JUXOTOMUS PEIICHUN YPABHEHUN C TOCTOSHHBIMU

KO3 (ppHULHEHTaMU.



~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

Y CTONYMBOCTD PELICHUN.

MeTtonbl uccienoBaHus HyJIeH XapaKTEPUCTUUECKUX KBA3UIIOJUHOMOB.
AcCUMNOTOTUYECKOE

pacnoioKeHue HyJIeH.

VYcnosus, o0ecnieunBarove MPUHAJIEKHOCTb HyJIEH 3aJaHHOMY THILY.
Meton D-pazOueHnuii.

[Tomyrpynma u npou3BOIAIIMI OIIEpaTop..

Pacmiennenue gpa3zoBoro npocTpaHcTBa ¢ HIOMOIIbIO COMPSHKEHHOTO YpaBHEHUSI.
IloBeneHue peleHnii Ha KOPHEBBIX MOAIPOCTPAHCTBAX.

JAY3A ¢ OIu3KUMH K ITOCTOSTHHBIM TIEPHOTUISCKUMH KO3(PPUITIEHTAMH.
OKCMOHEHIIMATbHAS JUXOTOMUS PEIICHH.

[IpoekTophl. Y CTOHYUBOCTD PEIICHUH.

CrtpyKTypa MaTpHll, 3aBUCSIINUX OT IapaMeTpa

CTpyKTypa peleHuit TMHEeHHbIX iepuoandeckux JY3A U3 kputuaeckoro
HOJIIPOCTPAHCTBA.

SIBienue napamerpuueckoro pesonanca B J[Y3A.

Henuneiinsie JIY3A. Meton HopManbHBIX (hopM HccineioBaHus HeauHeHHbIx [JY3A



IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«Teopust ypaBHeHM € 3an1a31bIBAHUEM»

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

CryaeHnTam npemyaraeTcsi M3y4uTb HE TOJIBKO PEKOMEHJOBAHHYIO JIUTEPATypy, HO H
BO3MOJKHBIE JIOIIOJHUTENIbHBIE UCTOYHMKHU (HANPUMEP, HAy4YHBIE CTAaTbU), Ha KOTOPBIE MOXKET
yKazaTh IpernojaBaTelib. JTa padoTa Mo OoybIIeH 4YacTH MOKET BBINOIHITHCS CTYAEHTaMU
WHJUBHIyaJIbHO, II0JI PyKOBOACTBOM IIPENOAaBaTesl.

B npornecce ocBoeHUs TUCHUILUIMHBI O0yYaronIMecsl BBIMOIHSIOT KYpPCOBbIE pabOThI,
KOTOpbIE SIBJISIOTCS BaKHbIM 3TarioM Hanucanuss BKP nHa 4-m kypce. Bonpockl, cBsi3aHHbIE €
BBINIOJIHEHHEM KypcoBoii pabotsl 1 BKP, odopmiennem TekcToB, pasHOOOpa3HbIe BOIPOCHI 10
BBICTYIJICHHIO Ha 3allUTax 3TUX paldoT, BIOJHE LENecooOpa3HO 3aJaTh MPEroIaBaTelto
JUCUUIIMHBL. BOoNblIyl0 1OJIb3y IPUHECET BBICTYIUIEHME HA CEMUHApEe WM CTYJIEHYECKOU
(MononexHoi) koHpepennuu. Tema ToKIana s BHICTYIICHUS BIIOJIHE MOXKET OBITh CBSI3aHA C
TEMaTUKOH MPHUKIAJIHOTO (PYHKIHMOHAIBHOTO aHajiN3a U CMEXHBIMU HayKaMd, B TOM 4YHCIIE, C
KOMITBIOTEPHOM pealn3aluell alrOpuTMOB allpOKCHUMANMKU. TakoW pPacIIMpPEHHBIM MOAXOI K
OCBOGHHIO MaTepuasa JUCHUTUITMHBI MOXKET ObITh BECbMa IMOJIE3€H CTYICHTaM.

OTmeTuM, HaKOHEI, BaXXHOCTb CAMOCTOSTEIbHOM  paboThl HajJ MaTeMaTH4YEeCKUMH
Joka3aTenbcTBaMu. VIMEHHO /10Ka3aTenbCTBa, a HE (OPMYIUPOBKH PE3yIbTaTOB, COCTABISIOT
CyTb MaTeMaTUKH. JlOKa3aTeIbHbIN CTWIb MBIIUICHHS BBIJIEISAET MaTEMAaTUKA U3 IIPEICTaBUTEICH
MHOTUX JAPYruX NpodeccHii, © UMEHHO JO0Ka3aTelbCTBA HAauOojee TOJE3HbI sl MOBBIIICHUS
CTEIIEHN MaTeMaTu3anuu MblnuieHus. He ciaexyer aymars, 4To, IpOCayllaB JOKa3aTelbCTBO Ha
JIEKIIUH, BBl €T0 MOJIHOCTHIO MOHSUTH U ycBowu. [TompoOyiiTe ero BOCIpOU3BECTH - KaK MPaBHIIO,
BbI BCTPETUTECH CO 3HAUUTEIbHBIMU TPYAHOCTSIMU. B 3TOM HET HUYETr0 HEOOBIYHOTO.

[1o HamieMy MHEHUIO, Ja)Ke B KaXJAOM [IPOCTOM Ha BUJI I0KAa3aTEIbCTBE 3aKOIUPOBAHBI TE
OTKPOBEHUS, HAXOJAKH U OTKPBITUS, KOTOPbIE ObUIM CIEJIaHbl €r0 aBTOPOM MHOTrO JeT Hazax. U
XOTS OHU CTJIQKEHBI MPU U3II0KEHUU Ha JISKIIMH UK Ha CTPAaHUIAX yueOHUKA, OHU CYIIECTBYIOT
U TpeOyroT ocMbicieHus. Kakaplii ckauoK B MO3HAHWH, CICNAHHBIN TaBHBIM-IaBHO YYEHBIM-
MaTE€MaTUKOM JOJDKEH UMETh CBOE OTPAKEHHME B TOJIOBE U3YYAIOIIEro dTOT IPEAMET MHOIO JIET
cinycts. [loaromy maremaTuka TpynHa HE TOJIBKO JJII TBOpPYECTBA, HO M JUIs M3ydeHHs. B
U3BECTHOM CMBICIIE U3YYCHUE MAaTEMAaTUKU CaMO SBJISIETCS TBOPYECTBOM, TOJBKO TBOPYECTBOM
st ce6si. TpylHOCTh MaTeMaTH4ecKOro 3HaHWsI MMEET W APYTyl0 CTOPOHY: MaTeMaTHyecKue
VCTHHBI YCTOMUYMBBI, HEIIEPEMEHUYUBBI U Ja)K€ BEYHBI. DTO OYEHb IPUBIIEKATEIBHOE KaueCTBO
Halllell HaAyKH.
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