MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuter uM. ILT. lemugoBa

Kadenpa maremaTrueckoro MoeiipoBaHus

YTBEPXIAIO

Jlekan MaTeMaTH4ecKoro (akymnbreTa

Hecrepos I1.H.
21 mas 2024 1.

Pabouas nporpaMMa qUCHMILINHBI

HeauHeiiHas TMHAMHUKA

Hanpasnenue noaroToBku (crennaibHOCTH)
01.04.02 IlpuknanHas MaTremMaTrKa U1 HHGOpPMATHKA

Hamnpasnennocts (poduis)
«MareMaTH4ecKoe MOJICIIMPOBAHUE U YHCIICHHBIC METO/IbI

dopma 00ydeHHsI OUHAs

[Iporpamma paccMoTpeHa [Iporpamma ono6perna HMK
Ha 3aceJaHuU Kadeapsl MaTeMaTH4ecKoro (akynbrera
ot 12 ampens 2024 r., nporokoin Ne 8 npotokos Ne 9 ot 3 mas 2024 1.

Spocnasnb



1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lenp ocBoenuss aucuuiuinHbl «HenuHeliHas AuMHaMKMKa» — Jarh CTYJAEHTAM
MPEJCTABIICHUE O TIOBEICHUU HEJIUHEHHBIX JUHAMUYECKHUX CHUCTEM, OIHMCHIBAEMBIX
KOHEYHOMEPHBIMU HETMHEHHBIMU U (EepeHIIMATLHBIME  YPAaBHEHUSMHU. 3aJadyaMu  Kypca
SIBIISTFOTCSI

® [I03HAKOMHUTH CTYACHTOB C (PU3UYECKUMH 3aJadyaMd, MaTeMaTHYCCKHUMH MOJACISMHU
KOTOPBIX SABJISIOTCS HEJIMHEWHBIE OOBIKHOBEHHBIE AU(hepeHIInaIbHbIE YPaBHCHHUS;

® [I03HAKOMHUTH CTYJACHTOB C OCOOCHHOCTSIMH TeOMETpUU (Ha30BOTO TMPOCTPAHCTBA
HEJIMHEWHBIX aBTOHOMHBIX CHCTeM TU((depeHIINATbHBIX YPAaBHCHHIA,

® HAy4YuThb CTYJCHTOB METOJAaM MCCJIEAOBaHUS ITOBEICHUS TPACKTOPUIN CUCTEM HEJTMHEUHBIX
ABTOHOMHBIX JU(GEepeHIIMATBHBIX YPaBHEHWNH B OKPECTHOCTH T'PyOOr0 COCTOSIHUS
paBHOBECHS;

® TI03HAKOMHUTHh C TIOHSATHEM IIEHTPAJLHOTO MHOTI000pa3us CHCTEMbl HEIMHEHHBIX

ABTOHOMHBIX JU(D(PepeHIINATBHBIX YPaBHEHUN B OKPECTHOCTH COCTOSIHHSI PABHOBECHS;

e Jarh TpenacraBiieHHe 00 oroOpakenun IlyaHkape B OKPECTHOCTH TMEPHUOIUUYECKOM

TPaEeKTOPHH;

® HAy4yuTh CTYJECHTOB METOAAM IOCTPOCHHS YCTOMYMBBIX, HEYCTOMUYMBBIX U LHEHTPAIbHBIX

MHOT000pa3uil cucTeM HEIMHEWHBIX AaBTOHOMHBIX AU(QEpeHlInanbHbIX YPaBHEHUN B

OKpPECTHOCTH COCTOSIHUM PABHOBECUS M METOJAM TOCTPOCHHUS YPABHEHHI MOBEICHHUS

TPaeKTOPHH Ha IIEHTPATILHOM MHOTO00pa3HH;

2. MecTO IMCUUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlaHHast TUCIUIIMHA OTHOCHTCS K 9acTH 00pa30BaTEIbHON MPOTrpaMMBl, (POPMHUPYEMOi
YY4aCTHUKaMU 00pa3oBaTelIbHbIX OTHOUICHUH, U SBISETCA JICKTUBHOM TUCLMIUIMHOMN. 3HaHUS,
YMEHUS W HAaBBbIKH, IOJYYEHHBIC NPH H3YYCHUM IUCUMIUIMHBI «HenuHelHas quHaMuKay,
UCIIOJIB3YIOTCSl CTYIGHTaMU B IIPOLIECCE M3YUYECHMs CHEUUAIBHBIX AUCLHUIUIMH, a TAaKXKe B XOIE
BBITIOJTHEHUSI KYPCOBBIX U BBIITYCKHBIX KBATM(PUKAIIMOHHBIX PaloT.

3. [lnanupyemble pe3yabTaThbl 00y4eHH s N0 AUCHUIINHE, COOTHECEHHBIE ¢ TVIAHUPYEMbIMHU
pe3yJbTaTaMu OCBOCHHS 00pPa30BaTeIbHOI NPOrpaMMbl

[Ipouecc wm3ydyeHHs AMCUMIUIMHBI HallpaBleH Ha (OPMHUPOBAHUE  CIENYIOLINX
kommnereHmii B coorBercTBur ¢ ®PI'OC BO, OOII BO u npuoOpereHus cleayrolux 3HaHUM,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

dopmupyemas
KOMIIeTeH LU
(xoa u popMyaMpOBKA)

NHaukaTop N0CTHKEHUS
KOMIIeTeHMH
(koa u opMyIHpPOBKA)

Ilepeuenb
IUIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs

ITpodeccnonaibHbIe KOMIIETEHIIUU

MK-1

Crnioco0OeH mpoBOIUTH
Hay4HbIC UCCJICIOBAHUA
" 1I0JIy4aTb HOBBIC
Hay4YHbIC U NIPUKJIIAHBIC
pe3yJbTaThl
CaMOCTOATCIIBHO U B
COCTaBe HAY4YHOI'O
KOJUICKTHBA

H-IIK-1.1

HmeeT criocoOHOCTH
MIPOBOIUTE COOCTBEHHEIE
Hay4JHBIE UCCIICIOBAHUS

3HaTh:

OCHOBHBIE MTOHSTHUS U PE3YyJIbTaThl TCOPUU
HGJ'II/IHGfIHBIX JIUHAMHUYCCKUX CUCTEM
YMeThb:

peuiaTh TUIOBBIE BEIUUCIUTENbHBIE U
AHAIMTUYECKHUE 3a0a4YM HEJTMHEWHBIX
JTUHAMHUYCCKUX CUCTEM

Baagers HaBBIKAMM:
CaMOCTOSITEJIbHOTO U3Y4YE€HHSI BOIIPOCOB
TeOpI/II/I He.]'II/IHeI\/'IHHX JUHAMHUIYCCKUX




CHCTEM, B 4HaCTHOCTH, B obmacTtu pa3pa60TKH
AJIT'OPUTMOB HAXOXKACHUSA PCHICHUA TaKUX
3aga4

H-TK-1.2

Hmeet onsIT
CaMOCTOSITEITBHOTO
MOJTYYEHUS] HOBBIX
HAYYHBIX | (1JTH)
NPUKJIAIHBIX PE3yIbTaTOB

3HaTL:

OCHOBHBIE aJITOPUTMHYECKUAE METObI
TEOPUHU HEJIUHEHHBIX JMHAMUYECKUX CHCTEM
YMmern.

BBIJICTISITH COCTABIISIONIUE 3a]Ia4l TCOPUHU
HEJIMHENHBIX JUHAMHYECKHAX CHCTEM B

IMOCTaBJICHHBIX 3aJ1adax

BaageTh HaBBIKAMM.

YHCIICHHOTO PEIICHUS HEJTMHEHHBIX
JTUHAMHYECKHX CUCTEM

H-IIK-1.3 Ymern:

HmeeT onbIT OTy4YCHHS MOJIL30BAThHCS AHATUTHYCCKUMH METOIaMU
HOBBIX HAYYHBIX U (WIJIH) TEOPHUH HETMHEWHBIX TUHAMHUYECKUX CHCTEM
MIPHUKIIATHBIX PE3yNbTaToOB | (pa3paboTKa anropuTMoB, rpaduka,

B COCTaBE TBOPYECKOTO MPUMEHEHUE CHUCTEM KOMITbIOTePHON
KOJIJICKTHBA MaTeMaTHKH U JIp.)

Baagers:

CIIOCOOHOCTBIO COBEPILICHCTBOBATH CBOU
3HaHH, OTHOCAIIUECA K TCOPUHN
HEJIMHEWHBIX THUHAMUYECKUX CHCTEM

4. O0bém, CTPYKTYypa U coJep:KaHue TUCHUTIINHBI

O6m1ast TpyA0EMKOCTh TUCIUIUIMHBI COCTABIISIET 4 3au€THBIX enunuil, 144 akan. yaca.

Ne Tembl (pa3nenbl) Buabl yueOHbIX 3aHSITHIA, DopMBbI TEKYLLIEr0
n/n AUCIHUNJIHHBI, BKJIIOYASl CAMOCTOSITE/ILHYIO KOHTPOJIsI
HX coJep:KaHue padoTy CTy1eHTOB, ycneBaeMoCTH
H UX TPYIA0EMKOCTH
(B akageMUYeCKUX 4acax) dopma
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Henunuelinple nuHaMuyecKue 3a7aHus IS
cucteMbl. OCHOBHBIC TIOHSITHSI. CaMOCTOSTEJIbHOU
®a3zoBoe NPOCTPAHCTBO paboThI, YCTHBIH
JTMHAMUYECKON CUCTEMBIL. onpoc
KauectBenHOE MHTErpUpOBaHNE
1 |mmHamnuyecknx cucreM. CBolicTBa 1 1 1 3
perieHuil. @u3znueckue 3agaduaMu,
MaTeMaTUIECKUMH MOACIISIMHA
KOTOPBIX SBIISTFOTCS] HETMHEHHEIE
OOBIKHOBEHHBIE
JuQQepeHInanbHble YpaBHEHHUSI.
5 [TomoxeHust paBHOBECHS 1 1 1 3 [anamms s
JTIMHAMHAYECKON CUCTEMBIL. CaMOCTOSITEITEHOM




JluneapuzoBaHHas cCUCTEMA.
KauectBeHHOE nccnenoBanue
JIBYMEPHBIX M TPEXMEPHBIX
JIUHEHHBIX CUCTEM
nmudhepeHInanbHBIX ypaBHEHHH C
MTOCTOSTHHBIMHU KO3 (OHUITHEHTaMHU.

paboThl, yCTHBII
orpoc

Knaccudukanms rpyobix
MOJIOKCHUH PaBHOBECHS
HEJIMHEWHBIX aBTOHOMHBIX

nmud dhepeHInaNbHBIX ypaBHEHHA.
YcTolunBbIE TONOKEHHS

3aJaHus st
CaMOCTOSITENILHON
paboTHI, YCTHBIH
orpoc

3 3
paBHOBecus. Teopema 00
YCTOMUYMBOCTH IO IEPBOMY
npubImKeHuio (6e3
JoKa3atenbcTBa). Benymiue u
HEeBeAyIIHe MHOT000pa3us
CocrosiHrEe paBHOBECHS CEIIIOBOTO 3afaHus IS
tuna. lHpapuaHTHbIC CaMOCTOSITETIHHOM
MHOTo00Opasus. Kpaesas 3amaga. paboTHhI, YCTHBIH
4 |Teopema o cymiecTBOBaHHUHU 3 |ompoc
YCTOMUYMBOIO U HEYCTONYUBOIO
MHOT000pa3uii COCTOSHHS
paBHOBecus (6€3 ToKa3aTeNbCTBA).
ITocTpoeHust ”HBapHAaHTHBIX 3aJaHus IS
5 MHOT000pa3uil COCTOSHHUS 3 CaMOCTOSITENILHON
paBHOBECHS CEIUIOBOIO THIIA. paboThl, yCTHBII
ornpoc
Hopmanbhas ¢opMa cCTEMBI
. 3aJaHus IS
HEJIMHEHHBIX aBTOHOMHBIX .
. CaMOCTOSITETIHLHOI
6 |muddepeHnaNTbHbIX YpaBHEHUN B 3 N
paboThl, YCTHBIH
OKPECTHOCTH COCTOSIHUS
orpoc
PaBHOBECHSL.
Bcero 3a 1 cemecTp 18
36 akajn. yacoB
LlenTpanbHoe MHOr0OOOpasue
TIOJIOXKCHUST PaBHOBECHSI
JMHAMUYECKOH chucTeMbl. Teopema 3aJaHus IS
7 |0 neHTpabHOM MHOroo6paszumu (6e3 15 CaMOCTOSITETIHHOI
JIOKa3aTeNbCTBA). AJITOPUTM paboThl, yCTHBIN
nocTpoeHus TudpepeHInaATEHOTO ompoc
YpaBHEHUS IOBEICHUS TPACKTOPHUI
Ha [IEHTPaJIbHOM MHOT000pa3nu.
JlokanbHble Oudypraum 3aJlaHus JUTs
g |cocTosHuA paBHOBECHS. 15 CaMOCTOSITETIbHOI
budypxammst ArgpoHoa-Xorda. paboThI, YyCTHBIN
orpoc
[Mepuoanueckre TpaeKTOPHH.
3aJIaHus JUTsI
Otob6paxenue [lyankape. .
CaMOCTOSITEIHHOI
9 |HemonaBuykHast TOYKA. 12 o
paboThl, yCTHBIN
MynbTUILTUKATOPBI. OIPOC
I'oMOKIMHMYECKask TPAeKTOPHSL. P
Oco0eHHOCTH HENMHEHHBIX 3aJaHus ISt
10 OTOOPaKECHUI B OKPECTHOCTH 12 CaMOCTOSTEJIbHOM
HEIOABM)XHON TOYKH. Y CTONYNBBIE paboThl, yCTHBIN
Y HEyCTOWYHMBBIE MHOTO0Opa3Hsl. orpoc
0,5 | 33,5 |[9k3amen




Bcero 3a 2 cemecTp 8 8 4 | 05 |875
108 akan. yacoB
HUTOr'O 16 | 16 6 | 0,5 /1055

5. O0pa3oBaTe/ibHbIe T€XHOJIOTHH, B TOM 4YHCJIe TEXHOJOTHMHU 3JIeKTPOHHOIO 00y4YeHUSI H
AUCTAHIMOHHBIE 00pa3oBaTeibHbIE TEXHOJIOTHMHU, HCHOJb3yeMble MPHU OCYIIEeCTBICHUH
00pa3oBaTeIbLHOIO Mpolecca Mo TUCIUNIHHE

B nporecce 06y4ueHus UCTIONB3YIOTCS Ceyrolue 00pa3oBaTeIbHbIC TEXHOIOTUU:

AxkageMuyecKkasl JEKIHS € JIeMEeHTAMHM JeKIuH-0ecebl — I10CIEA0BATEIbHOE U3JI0-
JKEHUE MaTepuasa, OCYLIECTBISIEMOE IPEHMYILIECTBEHHO B BUIE MOHOJOra IpEnojaBaTells.
DneMeHThl JIeKIMU-Oecenbl 00eCneunBalOT KOHTAKT TpenojaBaresst ¢ ayIuTopuei, 4YTo
II03BOJISIET IIPUBJIEKATh BHUMAHUE CTYJJCHTOB K HauboJiee Ba)KHbIM TEMaM JIUCLUIIIIMHbI, aKTUBHO
BOBJICKAaTh UX B Y4EOHBIN MpoIecC, KOHTPOIUPOBATh TEMIT U3JIOKEHHS Y4eOHOro MarepHuaia B
3aBHCHUMOCTH OT YPOBHSI €TI0 BOCIIPHATHS.

IIpakTHYeckoe 3aHATHE — 3aHATHE, NOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HaBBIKOB I10 3aKPEIUICHUIO NTOJYYCHHbBIX Ha JIEKIUU 3HAHUM.

Koncynbranum — Buj ydyeOHBIX 3aHATUMN, SBISIOLIUICS OJHOM U3 (QOPM KOHTPOJI
CaMOCTOSITENIbHOW  paboThl  cTyJeHTOB. Ha KoHCymbTanmusx 1o mOpock0e CTYIEHTOB
paccmarpuBaroTcs HauOoJsiee CIOKHBIE MOMEHTBHl MpPU OCBOCHMM Marepuallia JUCLUILIMHBI,
IpenojaBaresb OTBEYAaeT Ha BOIPOCHI CTYIEHTOB, KOTOPbIE BO3HHUKAKOT y HUX B IIpoLecce
CaMOCTOSITENIbHOM pabOThI.

6. IlepeyeHb JHMIEH3HOHHOT0 M (MJIH) CBOOOJAHO PACHPOCTPAHSIEMOI0 IPOrPAMMHOIO
ol0ecrieyeHusi, MCNOJb3yeMOr0 INPH OCYLIECTBJIEHUM O00pPa30BaTeJBLHOIO Ipolecca 0
AUCHUILINHE

B mnponecce OCYHICCTBJICHUA O6pa30BaTeJ'ILHOFO mnmpomnecca 1o JUCHUITIINHE
HACTIOIB3YIOTCS:

JJIA (1)OpMI/IpOBaHI/I${ MaTCpUuaJIOB JIA TCKYILICTO KOHTPOJISA YCIICBACMOCTU U IIPOBCACHUA
IPOMEXKYTOUHOM aTTecTauu, 1uig GOopMHUPOBAHUS METOAMUYECKUX MAaTEPUAIIOB IO JUCIUILINHE!

- nporpammbl Microsoft Office;

- u3gareabckasa cucteMa LaTex;

- Adobe Acrobat Reader;

- Network 15 Mathematica 11 Increment Standard Bundled List Price with Service;

- Network 15 Mathematica 11 Upgrade L3549-7407.

7. IlepeyeHb cOBpeMeHHBIX NPO(ecCHOHAIBHBIX 0a3 JaHHBIX W HH(OPMAUMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX PH OCYHIECTBJIEHHH 00pPa30BaTEJIbHOIO MpoLecca mno
AUCHHIINHE (MPU HEO0OX0IUMOCTH)

B mpomecce ocymecTtBieHus ~—00pa30BaTENBFHOrO — Tporecca MO JUCIUTUTHHE
UCTIOJIBb3YIOTCS:

- ABTOMaTH3MpoBaHHasA O6nbauoTeyHo-uHpopmannonHas cucremMa «KbBYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHas oubnoTeuHas cucrema «Jlanpy https://e.lanbook.com

- DnektpoHHas OubroTewHas cucrema «fOpaiir» https://urait.ru

- DOnekTponHas oubnunoreunas cucreMa «KOHCYJIBTaHT CTYACHTA

https://www.studentlibrary.ru



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

8. IlepeyeHb OCHOBHOW ¥ /IONOJHUTEJIbHON Yy4eO0HOIl JIMTEpaTypbl, PeCypPcOB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIMOHHON ceTH «HMHTepHeT» (NIPHM HEOOXOAMMOCTH),
PeKOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUIITHHbI

a) OCHOBHAsI JIMTeparypa
1. Meroapl kauecTBeHHOU Teopur B HenmHeHon auHamuke / JI. I1. IllunpHukos, A. JI.
[unsauKOB, J. B. Typaes, JI. Uya. Y. 1./ nep. ¢ anrn C. C. [lamkunoii u ap - b.m.: b.u.,
2004. - 415 c.
2. Metoapl kauecTBeHHOU Teopuu B HenmuHeiHoU auHamuke / JI. I1. Ilunpaukos, A. JL.
[uneuaukos, 1. B. Typaes, JI. Uya. Y. 2. / nep. ¢ aara. B. A. OcoToBoii; moa Hay4. pe.
. B. Typaesa, A. JI. lllunsHukosa - b.m.: b.u., 2009. - 546 c.
3. Apnonba B. U. JlononHuTeNbHbIE I1aBbl TEOPUU OOBIKHOBEHHBIX TG epeHIINATbHBIX
ypaBHeHHi: y4yeO. mocobue i By30B. / B. . Apnonba; M-Bo BbICHI. U CpeA. CIEL.
obpazoBanuss CCCP - M.: Hayka, 1978. - 304 c.

0) 10MOJIHUTE/ILHASA JIUTEPATypa
1. Manuc XK. 'eomerpuueckas Teopusi AuHaMuyeckux cucreM: Beeaenue. / XK. [lamuc, B.
11 Meny; nep. ¢ auria. B. H. Konokonbuesa; nog pen. . B. Anocosa - M.: Mup, 1986. -
301 c.

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl IS OCYIIECTBJIEHUsI 00Pa30BaTeIHLHOI0
npoiecca no JMCUHIINHE

MarepuanbHo-TeXHHUEeCKas 0a3a, HeoOXoaAUMas JUIsl OCYIIECTBIEHUS 00pa30BaTEIbHOIO
Ipolrecca 1o AUCLUIUIMHE BKIIOYAET B CBOM COCTAB CIELUAIbHBIE IIOMEIIECHUS:

- yueOHble ayTUTOPUHU ISl IPOBEICHUS 3aHATUH JICKIIUOHHOTO THIIA;

- yueOHbIe ayTUTOPHH ISl TIPOBEICHUS MPAKTHYECKUX 3aHATHIA (CEMUHAPOB);

- yueOHbIe ayTUTOPUHU ISl IPOBEJICHUS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYIbTAIIUMN;

- y4yeOHbIE ayJIUTOPUU JUIsl TPOBEACHMS] TEKYLIEro KOHTPOJIS U IMPOMEXYTOUHOMN
aTTeCTaluu;

- IOMEIIEHHUS Il CAaMOCTOSTENbHON paboThI;

- IOMEIIEHUS [T XpaHEHUs U TPO(PUIAKTUYECKOT0 00CTY)KMBaHUS TEXHUYECKUX CPEJICTB
00y4eHwusI.

ITomerieHust s caMOCTOSTENbHON pabOThl 00YYaIOIUXCS OCHAIIEHBl KOMIIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBbIO MOJKIIOUeHUs: K cetu «MHTepHeT» M obecrneuyeHueM AO0CTyna K
3NIEKTPOHHOM HMH(OpMaIoHHO-00pa3oBaTenbHOU cpese SAplY.

ABTOp:

[Tpodeccop xadempsr
MAaTEMATUYCCKOT0O MOACIIUPOBAHUA,
TOKTOp (u3.-Mat. HAyK, Ipodeccop E. IT. KyOpikun



IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«HesnHelHAasA IMHAMHUKA)

DoH/1 OLIEHOYHBIX CPEICTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIUM CTY/IeHTOB
o JUCHHUIIJINHE

1. TunoBble KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTEepHUaJibl,
HCII0JIB3YEMBIEC B IIPOLECCE TEKYIIEIN0 KOHTPOJIA YCIIEBAEMOCTH

IIpumep 3a0anus, npednazarouie2ocs Ha IK3ameHe
1. CocrosiHue paBHOBECHsS HEIMHEMHOW AaBTOHOMHOW CHCTEMBI CEIJIOBOTO THIIA.
MHuoromMmepHsbIil cinydaid. Kpaesasd 3amaya. Teopema 0 CyIIECTBOBAHUM YCTOWYUBOIO U
HEYCTOMYHMBOI'O MHOT'OOOPA3UH.
2. IlocTpouTh ¢ TOYHOCTBIO 1O KyOMYECKUX ClIaraeéMblX yCTOMYMBOE U HEYCTOMYHBOE
MHOT000pa3usi B OKPECTHOCTH HYJIEBOTO MOJOXKEHHUS PABHOBECHUS CIEIYIOIICH CUCTEMBI
nudhepeHIMATBHBIX YPAaBHCHHIMA

it = —5u +rvrtanvcosu,
v =2v+sinusinhw(l+v)o = 2vr+sinusinhw (1 + v).

2. Cnucoxk BONPOCOB M (MJ1H) 3a1aHMil /1 NPOBeeHHs IPOMEKYTOYHOM
arrecTaunu

Bonpocs! k 3k3aMeHy

1. Henuneiinple pauHamuueckue cucrteMbl. OcHoBHble omnpeneneHus. dazosoe
npocTpaHcTBO. Teopema O CyIIeCTBOBAHMM M E€AUHCTBEHHOCTH PELICHUsS 3aJa4u
Kommu cucremMbl HETMHEHHBIX aBTOHOMHBIX AU(QepeHINaNbHbIX YpaBHEHHH.
Teopema 0 HENpeppIBHONW 3aBUCUMOCTHM PEUIEHW OT HA4YajJbHBIX YCJIOBUU U
napameTpoB. Teopema o qudpepeHIIMPYyEMOCTH pelIeHUil 10 HaYaIbHbIM YCIOBUSIM
u napaMeTrpam ((GopMyIHPOBKY U KOMMEHTAPUN).

2. TlonmoxeHust paBHOBeCHs HEITMHEWHOW aBTOHOMHOW cHCTeMbl AU(QepeHInaIbHbIX
ypaBHeHui. JluHeapu3oBanHass cucrtema. Matpuna Skobu. Teopema 00
YCTOMYMBOCTH MO MepBoMy npuommkeHuto (popmynuposka). Kpurepuii Payca-
I'ypsuna (hopmynupoBka).

3. KauectBeHHOE HcceioBaHUE IBYMEPHOU JIMHEHHON cucteMbl ypaBHeHHH. Citydan
y37a, ceaiia u pokyca.

4. KauecTBeHHOE HCCIIEZIOBAaHUE TPEXMEPHOM JTMHEWHON cucTeMsl ypaBHeHHH. Ciydan
y31a, ¢pokyca, ceana, cemio-hokyca.

5. MHoromepHble JuHEHHble cucTeMbl. CTpyKTypa pelIeHMd B Cilyyae MpPOCTBIX
KOpHEH, B ClIy4ae KpaTHBIX KOpHEH.

6. Tomomormyeckass kiaccuuKkanusi TPYObIX IMOJOKEHUH paBHOBECHs. Y CIOBHE
SKBUBAJECHTHOCTH HEJIIMHEWHONW aBTOHOMHOW CHCTEMBI B OKPECTHOCTH IOJIOKEHUS
paBHOBecHs ee JnHeitHol yactu. Teopema ['poOmana-XapTMaHna (hopMyIUpOBKa).
Tomnonornueckas ’KBUBaJIEGHTHOCTb JTMHEWHBIX CUCTEM.

8. CocTosiHuEe paBHOBECUS HETMHEWHOW aBTOHOMHOH CHCTEMBI CEJIOBOTO THIIA.

JIByMEpHBIN Ci1ydai.

9. CocTosiHue paBHOBECUS HEIMHEWHOW ABTOHOMHOH CHCTEMBI CEIJIOBOTO THIIA.

MHuoromepHsIil ciydaid. Kpaepas 3amaua. Teopema o CyliecTBOBaHUM YCTONYMBOTO

U HEYCTOMUMBOr0 MHOT00Opa3uii.
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10.

11.

12.

13.
14.

15.

CocrosiHue paBHOBECHUSI HEJIMHEHMHOW aBTOHOMHOW CHUCTEMBI CEJIOBOTO THIIA.
AJNTOPUTM MOCTPOEHHUS YCTOMYHUBOTO U HEYCTOMYMBOTO MHOTOOOPA3HIA.
HopmanpeHast ¢opma cucTtemMbl HETMHEWHBIX aBTOHOMHBIX Au(DdepeHnanbHbIX
YpaBHEHUI B OKPECTHOCTH COCTOSIHUS PABHOBECHS.

Llentpansnoe MHOroodOpasue. Teopema ©  IEHTPaJbHOM  MHOT000pazuu
(dbopmynupoBKa). AJITOPUTM ITOCTPOCHHSI IICHTPATLHOTO MHOTO00pa3usl.
JlokanbHble Ou(ypKaUKU COCTOSTHUS paBHOBecHs. budypkamnust AnponoBa-Xorda.
[Tepuonnueckue Tpaektopun. OtoOpakenue Ilyankape. HemopBuikHas Todka.
MynbTUIUIMKATOPBI. [ OMOKIMHIUYECKAs TPACKTOPHUSL.

Oco0OeHHOCTH HEIMHEWHBIX OTOOPa)KEHUN B OKPECTHOCTU HEIMOJABHMIKHOM TOYKH.
YcToluuBbIE U HEYCTONYNBBIE MHOIO0Opa3HsL.



IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«HesnHelHAasA TMHAMUKA)

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

CryaeHnTam npemyaraeTcsi M3y4uTb HE TOJIBKO PEKOMEHJIOBAHHYIO JIUTEpaTypy, HO U
BO3MOJKHBIE JIONOJHUTENIbHBIE UCTOYHHUKHU (HAIpUMeEp, HayuyHbIE CTATbU), HA KOTOPHIE MOKET
yKazaTh IpernojaBaTelib. JTa padoTa Mo OoybIIeH 4YacTH MOKET BBINOIHITHCS CTYAEHTaMU
WHJUBHIyaJIbHO, II0JI PyKOBOACTBOM IIPENOAaBaTesl.

B npomecce ocBoeHUS AUCHUILIMHBI O0yYarolIMecs BBINONHSIOT KypCOBbIE paboThI,
KOTOpbIE SIBJISIOTCS BaKHBIM 3TarnioM Hanucanuss BKP nHa 4-m kypce. Bonpockl, cBsi3aHHbIE ¢
BBINIOJIHEHHEM KypcoBoii pabotsl 1 BKP, odopmiennem TekcToB, pasHOOOpa3HbIe BOIPOCHI 10
BBICTYIJICHHIO Ha 3allUTax OJTUX paboT, BIOJHE MEIeco0Opa3HO 3ajaTh IPEIoIaBaTelio
JUCUUIIMHBL. BOoNblIyl0 TOJIb3y NPUHECET BBICTYIUIEHUE HA CEMUHApPEe WM CTYJIEHYECKOU
(MononexHoi) koHpepennuu. Tema ToKIana s BHICTYIICHUS BIIOJIHE MOXKET OBITh CBSI3aHA C
TEMaTUKOI MPHUKIAJIHOTO (QYHKIHMOHAIBHOTO aHaliW3a U CMEKHBIMH HayKaMH, B TOM 4HCIE, C
KOMITBIOTEPHOW peaiM3aluell aJrOPUTMOB aIlIpOKCUMAanMU. TakoW pacIIMpPEeHHBIM MOAXOI K
OCBOGHHIO MaTepuasa JUCHUTUITMHBI MOXKET ObITh BECbMa IMOJIE3€H CTYICHTaM.

OTmeTuM, HaKOHEI, BaXXHOCTb CAMOCTOSTEIbHOM  paboThl HajJ MaTeMaTH4YEeCKUMH
Joka3aTenbcTBaMHu. VIMEHHO /10Ka3aTenbCTBa, a HE (OPMYIUPOBKH PE3yIbTaTOB, COCTABISIOT
CyTh MaTeMaTUKH. JlOKa3aTeIbHbIN CTWIb MBIIUICHHS BBIJIEIAET MaTEMAaTUKA U3 IIPEICTaBUTENICH
MHOTUX JAPYruX NpodeccHii, © UMEHHO JO0Ka3aTelbCTBA HAauOojee TOJE3HbI sl MOBBIIICHUS
CTEIIEHN MaTeMaTu3anuu MblnuieHus. He ciaexyer nymars, 4T0, IpOCIyllaB JOKA3aTelbCTBO Ha
JIEKIIMH, BBl €T0 MOJIHOCTHIO MOHSUTH U ycBowIH. [TonmpoOyiiTe ero BOCIPOU3BECTH - KaK MPaBUIIO,
BbI BCTPETUTECH CO 3HAUUTEIbHBIMU TPYAHOCTSIMU. B 3TOM HET HUYETr0 HEOOBIYHOTO.

[lo HamieMy MHEHUIO, JaXKe B KaXJ0M ITPOCTOM Ha BUJ I0KA3aTEIbCTBE 3aKOIUPOBAHBI TE
OTKPOBEHUSI, HAXOJKH M OTKPBITHSA, KOTOPbIe OBUIHM C/ETaHbl €r0 aBTOPOM MHOTO JieT Hazazn. U
XOTS OHU CTJIQKEHBI MPU U3II0KEHUU Ha JISKIIMH UK Ha CTPAaHUIAX yueOHUKA, OHU CYIIECTBYIOT
U TpeOyroT ocMbicieHus. Kakaplii ckauoK B MO3HAHWH, CACTAHHBIA TaBHBIM-IaBHO YYEHBIM-
MaTE€MaTUKOM JOJDKEH UMETh CBOE OTPAKEHME B T'OJIOBE U3YUYAIOLIETO dTOT MPEIMET MHOTIO JIET
cinycts. [loaromy maremaTuka TpynHa HE TOJIBKO JJII TBOpPYECTBA, HO M JUIs M3ydeHHs. B
U3BECTHOM CMBICIIE U3YYCHUE MATEMATUKU CaMO SBIISIETCS TBOPYECTBOM, TOJBKO TBOPYECTBOM
st ce6si. TpyIHOCTh MaTeMaTH4eCKOro 3HaHMSI MMEET U APYTyI0 CTOPOHY: MaTeMaTHyecKue
VCTHHBI YCTOMUYMBBI, HEIIEPEMEHUYUBBI U Ja)K€ BEYHBI. DTO OYEHb IPUBIIEKATEIBHOE KaueCTBO
Halllell HaAyKH.



