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1. llesu u 3212494 AU CIUILIHHBI

Llesnb Kypca COCTOUT B OCBOEHUH TEOPUU BBIPOXKJAECHHBIX MATEMaTHYECKUX MOJEIIEH:
KJ1accu(UKAIUs, METOIBI UCCIIENOBAaHUS, (DU3NISCKHUI CMBICT CTY/ICHTAMH,
oOy4aromuMucs B acnupantype. KoHKpeTHbIe 3a/1a4u Kypca CBOASTCS K cienyromemy: 1.
N3yueHne TeopeTuuecKux OCHOB (DYHKITMOHATBLHOTO aHAJM3a, TEOPUU BBIPOXKICHHBIX
MOJIYTPYIII, TPYIIN orepatopoB. 2. [IpuioxeHne GyHKIIMOHATBLHOTO aHAKM3a U TEOPUU
MOJIYTPYIIIT ONEPATOPOB K PEIICHUIO 3a/1a4 JJIs1 HEKJIACCUYECKNUX YPaBHEHUM
MaTeMaTu4eCcKor (HU3nKu

Kparkoe cogepkaHue TUCHMIITIMHBI

CrneunanbHasi TMCUMILIMHA 00ecTeynBaeT NPUOOpETEeHNE 3HAHUI U YMEHHI B 00J1acTu
MaTeMaTH4ECKOT0 MOJIEIUPOBAHUS, CONEUCTBYET (PyHIaMEHTAIN3alUNA 00pa30BaHMsl,
(GbopMUPOBaAHUIO MUPOBO33PEHHUS U PA3BUTHIO CUCTEMHOTO MbILUIEHHSI. OCHOBHBIE TEMBI U
BONPOCH! JUCHMILIMHBI Tema 1. AHaIUTHUECKUe rPpyIbl JMHEWHBIX YPaBHEHUN
cobonenckoro tuna. Tema 2. [IpuiioykeHust TEOPUU OTHOCUTENBHO CHEKTPATIBHO
OrpaHUYEHHBIX OIepaTopoB. Tema 3. AHaTUTUYECKHUE MOy Pyl JUHEHHBIX YPABHEHUI
cobonesckoro tuna. Tema 4. [IpunoxeHust TEOPUH OTHOCUTEIBHO CEKTOPUAIBHBIX
OIIEpaTopOB.

2. [Ilnanupyembie pe3yabTaThl 00y4eHHUs MO TUCHHUILINHE
3HaTh:

THUITIBI 1 MCTOABI pGI]_IeHI/Iﬁ AKTYAJIbHBIX U 3HAYUMBbIX HpO6J'I€M MaT€MaTH4€CKOIo
MOACIIMPOBAHUS C IPUMCHCHUCM TCOPHUU CTOXAaCTHYCCKOT'O aHaJIn3a

YMmeTh:

HAXONIUTh, GOPMYIIMPOBATH U PEIIATh AKTYaTbHBIC U 3HAYUMBIC IPOOIEMBI
MaTeMaTU4eCKOTO MOJEIUPOBAHUS B 00JACTU TEOPUHU CTOXACTHYECKOIO aHAIN3a

Buaangern:

METOIaMH MaTEMaTU4YECKOTO U aJITOPUTMUAYECKOIO MOAECIUPOBAHUSA HA OCHOBE
CTOXACTHYECKOI0 aHAJIN3a IIPU AHAIU3€E MPOOJIEMHBIX CUTYalMil B Pa3JIMYHbBIX 00JaCTAX
NEeATEIIbHOCTH

3. MecTo IMCHUIIMHBI B CTPYKTYpe NPOrPaMMbl ACIMPAHTYPbI
Jucrummaa oTHOCUTCS K OOpa30oBaTeIbHOMY KOMITOHEHTY MTPOTPAMMBbI aCTTUPAHTYPHI.

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIUILUIMHBI COCTABIISIET 2 3.€., 36 .

Bcero |Pacnpenenenue no cemectpam

Bun yuebHol paboThl
4acoB B 4acax




Homep cemectpa
5

OO6m1ast Tpy10EMKOCTb AUCHUIUINHBI 36 36

AyoumopHvie 3auamusi: 0 0
Jlexumu (JI) 0 0
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTH) IPYTHE BUIBI 0 0

ayauTopHbIX 3aHATuil (I13)

Camocmosmenvuas paboma (CPC) 36 36
[ToaroroBka Kk sK3aMeHy 16 16
[ToaroroBka K ayIMTOPHBIM 3aHATHUSIM 20 20

Bu uToroBoro KOHTpois (3auet, Aud.3a4yeT, SK3aMeH ) - JK3aMEH

5. Conepkanue TUCHMILIIIMHBI
No OO0beM ayTUTOPHBIX 3aHITHH 110 BUJIaM B Yacax

HaumeHnoBanue pa3aenoB IUCHUTUIMHBI
pasnena Bcero | J1 | 113

5.1. Jlekuum

He npenycmorpeHnsl

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPBI

He npenycmorpenst

5.3. CamocrosiTesibHAsi padoTa acClIMpPaHTAa

Brimonnenue CPC

Bun paboTh! 1 conepkanue 3aaHus

Crncok nureparypsl (¢ yKazaHUEM
pa3ziesos, IIaB, CTPaAHUL)

Koi-Bo yacos

Jlunelinbie ypaBHEHHS COOOJIEBCKOTO THIIA B
OTHOCHUTCIIbHO paJiluaJIbHOM CJIy4ac

Ceupunmok, I. A. JIuneiinble ypaBHeHUs
coboseBckoro tumna [ TexcT :
HETOCPEICTBEHHBIH | yuel. mocobue s
By30B [. A. CBupumiok, B. E. denopos ;
Uensi6. roc. yH-T. - YenssOMHCK:
UenssOMHCKUI rocy1apCcTBEHHbII
yHuBepcutet, 2003. - ['maBa 3

14

Jluneiinbie ypaBHEHUS COOOJIEBCKOTO THIIA B
OTHOCHUTEJIBHO OIPAHUYEHHOM Clly4ae

Ceupuiok, I. A. JIuHeiiHble ypaBHEHUS
cobomneBckoro tumna [TekcT :
HEIOCPEACTBEHHBIN | y4ueb. mocodue s
By30B [. A. CBupumiok, B. E. denopos ;
Uenst6. roc. yH-T. - UenssOMHCK:
UenssOMHCKUI rocy1apCcTBEHHbII
yHuBepcutet, 2003. - [masa 1

12

Jluneiinbpie ypaBHEHUSI COOOJIEBCKOTO THIIA B
OTHOCHUTEJIBHO CEKTOPUAJIBHOM CIIy4ae

Ceupumiok, I. A. JIuHeiiHble ypaBHEHUS
cobomneBckoro tuna [TekcT :
HETOCPEACTBEHHBIN | yueb. mocodue s
By30B [. A. CBupuniok, B. E. ®enopos ;
Uens6. roc. yH-T. - UenssOuHCK:
UensiOuHCKUI rocyaapcTBeHHBIN
yausepcutet, 2003. - [maBa 2

10




6. UnHOBauMOHHbBIE 00pa30BaTe/IbHbIEC TEXHOJOT UM, UCII0JIb3yeMble B Y4eOHOM

npoiecce

He npenycmorpenst

Co0cTBeHHBbIE HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
oOpa3oBaTeJIbHOM Ipouecce

He npenycmorpensl

Hcnonp3oBaHue pe3ysabTaTOB HAyYHbIX HUCCIIEIOBAHHM, IPOBOAUMBIX YHUBEPCUTETOM, B
paMKax TaHHOW TUCLMUIUIMHBL: HET

7. OneHO4YHBbIE CPeACTBA ISl POBEeHUS TEKYIIero KOHTPOJIS YCIIeBAeMOCTH,
MPOMEKYTOYHOM aTTeCTAIUM 10 UTOraM OCBOCHUS M CHUIIMHBI

7.1. IlacniopT OLIEHOYHBIX CPEACTB

HaumenoBanue paznenon Kontponupyemas kommnerenmusi| Bua koHTposst (BKIIrOUast NoNe
JUCIUIIINHBI 3VYH=u TEKYIIH) 3aJaHuN
Bce paznensi Ompoc 1-10
Bce paznenst OK3aMeH 1-10

7.2. Buabl KOHTPOJIs, IPOLEAYPHI POBEACHUN, KPUTEPUU OLICHUBAHU S

Bun
KOHTPOJISt

[Ipouenypsl NpoBeACHHS U OLICHUBAHUS

Kpurepuu onieHuBanus

Onpoc

B TeueHune cemecTpa Ha mapax npoOU3BOIUTCS
oTpocC Mo u3ydaemon Teme. 1 Oamn 3a
IPaBWIbHBIN OTBET, 0 0ayUI0B- HHAYE.

OTIMYHO: IPaBUIIBHBIE OTBETHI HAa OoJiee YeM
85% BorpocoB

XOpo11o: 107151 TPaBUIILHBIX OTBETOB HA
BOIIPOCHI cOCTaBIseT OT 75% 10 84%
YIOBIETBOPHUTEIBLHO: OIS TPABUIIBLHBIX
OTBETOB Ha BOIPOCHI cocTasisieT oT 60% 1o
74%

HeynoBieTBOPUTENHHO: JTOJIS IPABIIILHBIX
OTBETOB Ha BOMPOCHI cocTanisieT MmeHee 60%

DK3aMeH

CTyaeHT roTOBUT MHIUBUYAJIbHYIO
MMCBMEHHYIO paboTy, B KOTOPOI pacKpbIBaeT
OTBETHI Ha 2-X MOCTaBJIEHHBIX BorpocoB. Ha

MOJITOTOBKY OTBOAMUTCS 80 MUHYT.

OT1nnuHo: BeimonHeHs! Bce 3a1andns Ouiera.
3aMeUaHUi HET WX HMCIOTCS
HE3HAYNTEIIbHEBIC 3aMEUaHUs.

Xoporto: BermonHeHs! 2 3a1anus ouiera, HO
€CTh CYIIIECTBEHHBIC HE0UYETHI.
YnosneTBoputenbHO: Boinonneno 1 3aganue
OuJIeTa WX BBIIIOJHEHO 2 3aJaHMs, HO
MMEIOTCS TPUHIIUITAATBHBIC OITUOKH.
HeynosnerBopurenbHo: HeT BepHOTro oTBETa
HU Ha OOHO U3 3agaHuii. He3HaHne 0CHOBHBIX

ornpeaeneHuit u GopMyIupoOBOK Kypca.

7.3. TunoBble KOHTPOJIbHBIE 32JaAHUS

Bun
KOHTPOJISt

Tumossie KOHTPOJIbHBIC 3a/IaHUA

Onpoc

1. ChopmynupoBaTh U 0Ka3aTh TEOPEMY O PACIICIUICHHH.




2. ChopmMynupoBath U 10Ka3aTh KPUTEPU OTHOCUTEIHLHOU P-OTPaHUICHHOCTH.

3. ChopmyupoBaTh U JI0Ka3aTh 000OIIEHHYIO TEOPEMY O pacUIeIICHUH.

4. Onpenenenue K-Buneposckoro npotecca.

5. OnpeneneHue AepHOTO oneparopa.

6. Chopmynuposats 3aaauqy Komru nns nuneiinoit monenu bapenonarra-Kenrosa-Kounnoi
CO CIIy4ailHbIM BHEIIIHUM BO3/ICHCTBUEM.

7. Chopmynuposats 3anauy Llloyonrepa-Cunopoa mist nuHeiHON Moaenu OCKOIKOBa CO
CJIy4allHbIM BHEIIHUM BO3JICHCTBHEM.

8. ChopmynupoBaTh HAYaIbHO-KOHEYHYIO 3a71a4y A TuHeiHoi moaenu Xodda co
CJIy4allHbIM BHEIIHUM BO3JEHCTBHEM.

OK3aMeH

1.2.2. MareMaTu4ecKoe MOACIIMPOBAHUEC, YUCIICHHBIC MeTOI[BI.pdf

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE OOecTiedeHUue TUCIUIITIMHBI

IHeuyaTHas yyeOHO-MeTOAUYECKAS JOKYMEHTALUSA
@) OCHOBHAs TUMepamypa:

1. Csupumiok, I'. A. JIunelinble ypaBHeHUs cOOOIEBCKOro THMA [ TEKCT :
HETOCPEJCTBeHHBIN | yueb. mocodue st By30B I. A. Ceupuarok, B. E. denopos ;
Yens6. roc. yH-T. - YensOunck: UenssOMHCKUM TOCy1apCTBEHHBIM YHUBEPCUTET,
2003.-179 c.

0) OononrHUmMeNbHASL IUMePamypa:

1. Csupumiok, I. A. lonogHuTENbHBIC TIaBbI (PYHKIIMOHAIBHOTO aHAIHN3a
Y. 1 Yueb.-meton. mocodue I. A. Cupuaiok, M. M. SkynoB; Marautorop. roc. yH-
T. - Marautoropck: Mal'V, 2002. - 77 c.

2. Csupumioxk, [. A. Maremarnueckue MOJICIN €CTECTBO3HAHUS yueo.
nocooue aist By3oB I. A. Ceupumiok, H. A. Manakoga ; IOx.-Ypain. roc. yu-t, Kad.
VYpaBuenust mMart. puszuku ; FOYpI'Y. - 2-e uzna., ucnp. u gom. - YensiOMHCK:
N3parensckuii Lentp FOYpI'Y, 2020. - 559 c. uin.

3. 3arpebuna, C. A. TpauncnoptHsie 3anaun [ Tekct] yueb. mocodue C. A.
3arpebuna, A. U. CenoB ; Maruurorop. roc. yH-T. - Marauroropck: MznarenscTBo
MarauToropckoro rocygapcTseHHoro yuuae, 2011

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:

1.  BectHuk KOxHO-YpanbCcKOro rocy1apCTBEHHOTO YHUBEPCUTETA.
Cepus: MaremaTnieckoe MOICIMPOBAHKUE U MPOTPAaMMUPOBaHUE Hay4. *KypH. FOx.-
VYpau. roc. ya-T; OYpI'Y )xypHan. - Uensounck, 2008-

2. Journal of computational and engineering mathematics [Tekct] Hayu.
xypH. Chief ed. A. L. Shestakov ; South Ural State Univ. (nat. research univ.), Fac.
of Mathematics, Mechanics and Computer Science, Dep. of Mathematical
Modeling, (SUSU) xxypnai. - Chelyabinsk: Publishing Center of SUSU, 2014-

2) MemoouuecKkue YKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. CgemnukoB A.I. AnbiminH A.b. KopniycoB M.O. ITnernep FO./I.
JIuneitHbple U HeTMHEHHBIE ypaBHEHUs co0oseBckoro tuna — M.: DU3MATIIUT,
2007.—736 c.

U3 HUXx. yqe6H0—Mem00uquKoe obecneverue camocmosmenbHou pa60mbz cmydenma:




1. CgemnukoB A.I. AnbminH A.b. KopniycoB M.O. ITnetnep FO. /1.
JluneitHbple U HeMUHENHBIE ypaBHEHUs coboseBckoro tuna — M.: DU3MATIINUT,
2007.—736 c.

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HaunmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onucanue
JUTEpaTyphbl JJIEKTPOHHOMN
bopme
3arpebuna C.A., CarageeBa M.A. YcToluMBbIC U HEYCTOINUNBBIE
OcHoBHas MHOT000pa3us peieHnui MOIYJINHEWHBIX YPaBHEHUN COO0IEBCKOTO
! nreparypa eLIBRARY.RU tuna. — YenssOunck: M3n.uentp KOYpI'Y, 2016.
https://elibrary.ru/download/elibrary 20265044 48486153.pdf
omonHuTenbHas CaraneeBa M.A. /IluxoTroMuu pelieHui JIMHEHHBIX YpaBHEHUI
2 Teparvpa eLIBRARY.RU |co6oneBckoro tuma. — Yensounck: M3a.menrp OVpI'Y, 2012.
patyp https://elibrary.ru/download/elibrary 20265044 48486153.pdf
BECTHUK HOXXHO-YPAJIbCKOI'O TOCYJAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS: MATEMATUYECKOE
3 PRypuaiel eLIBRARY-RU \ 10 /1ETMPOBAHUE 1 TTPOT PAMMUPOBAHHE
https://elibrary.ru/title_about new.asp?id=26854

9. UnopManinoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble NPU OCYLECTBICHUH
0o0pa3oBaTeJILHOIO IpoLecca

[TepedyeHp KMCIIOIB3YEMOTO IIPOTPAMMHOTO 00SCIICUCHHUS:

1. Microsoft-Windows(6eccpouno)
2. Microsoft-Office(6eccpouno)

[lepedeHb UCTONB3yEeMbIX HHHOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

10. MarepuajibHO-TEXHHYECKOe O0ecnedyeHue TUCHMIIIMHBI

OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMIILIOTEPHASI TEXHHKA,
MPEAYCTAaHOBIEHHOE IPOrPAaMMHOE 00ECIIEYCHUE, UCTIONB3YEMOE ISl PA3TUIHBIX BUIOB
3aHATUU

Bun Ne
3aHATHM | ayj.

405
(1)

Jlexuuu TOCKa, POEKTOP, KOMITBIOTEP




