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BbIYUCNUTENBHON MatemMatmkn oTOeneHne NpuknagHom MaTteMaTmkm 1 MHOOPMATUKK |
Maria.Pavlova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B aTOM Kypce 1M3y4atoTCsi OCHOBbI TEOPUMN PA3HOCTHBIX CXEM AJ1S1 HEMIMHENHbIX HECTaUMOHAPHbIX
3aga4y matematuyeckon sk, CTyoeHTbl yyaTcsl MPUMEHSITb ee Ons UCCe0BaHNS

YCTOMYMBOCTUN U CXOAUMOCTU PA3HOCTHbBIX CXEM AN OCHOBHbIX KNAacCOB HecTaunoHapHbIX 3aaad
mMareMaTn4yeckom PUsnKu.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " b1.B.1B.11 OucunnnnHbl (Mogynu)" OCHOBHOW
obpaszoBartenbHoit nporpammel 01.03.04 MNMprknagHas Mmatematka u OTHOCUTCS K OUCUMMNIMHAM Mo
Bbibopy. OcBavBaeTcs Ha 3 Kypce, 6 cemecTp.

[aHHas gucumnnmHa YntaeTtcs Ha 3 Kypce B 6 cemecTpe ansi 6akanaBpos, 0byyatowmxcs no
HanpasneHuio 'TpuknagHas matemartuka v nHopmarmka'.

3yyeHre ocHOBbIBAETCS Ha pe3ynbTarax U3ydyeHns OUCUUnIvH 'YpaBHeHs MateMaTnyeckon
domsuk', ' OudpdpepeHunanbHble ypasHeHus,' 'MaTematnyeckuin aHanms,'

'YucneHHble MeTobl'.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNETEHUNN:

Pacwmndpposka

LLincpp komneteHumu npuobpeTaeMon KoMneTeHLUN
OlK-1
(npochbeccunoHanbHbie COTOBHOCTb K CaMOCTOSITENbHON paboTe
KoMMeTeHuunn)
OrikK-2 CnocobHOCTb MCNONb30BaTh COBPEMEHHbIE MaTeEMaTNYECKME
(npodheccunoHanbHbie METOLbl 1 COBPEMEHHbIE NPUKNALAHbIE MPOrpaMMHble CPEACTBA
KOMMETEHLMN) N OCBavBaTb COBPEMEHHbIE TEXHONIOMMU NPOrPaMMNPOBAHUS
NnK-7
(NPOOECCHOHANbHBIE CnocobHOCTb oNpenensiTb 3KOHOMUYECKYIO LIeNnecoobpasHoCTb
KOMNETEHLN) MPVHUMAEMbIX TEXHUYECKUX N OPraHN3aLMOHHbIX PeLeHni

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

Mo okoH4aHwuo KypcCa CTyaeHTbl OOJIXXKHbl 3HaTb OCHOBHbIE METOAbl MOCTPOEHNA N NCCNnenoBaHNA
Pa3HOCTHbIX METOOO0B peLlleHnA HEeNUHENHbIX HeCTauMOHapPHbIX

mMareMaTn4yeckom PuUsnKu.

2. IONXEH yMeTb:

Mo oKOHYaHWIO Kypca CTyAeHTbl JONMXHbl BNadeTb TEOPETUYECKMM MaTepmanom no nly4aemon
AVCUMMIHE.

3. 0OMXEeH BnageTb:
Mo oKOHYaHWIO Kypca CTyAeHTbl LOMXHbI AEMOHCTPUPOBATL CMNOCOOHOCTb M TOTOBHOCTb
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MPUMEHSITb NONyYEHHbIE 3HAHWS ONS PelleHUsl HeNMHERHbIX HeCTalUMOHaPHbIX 3a0a4 NPUKNaaHoro
xapakTepa.

4. nONXeH OJEMOHCTpPUMpOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

Mo okoHYaHUIO KypcCa CTynoeHTbl OOJI>XKHbl 3HaTb OCHOBHbIE METOObl MOCTPOEHNA N NCCnenoBaHNA
Pa3HOCTHbIX METOO0B peleHns HENUHENHbIX HeCTauMOHapPHbIX

MaTeMaTuy4ecKor n3nKn; OMKHbI BNAAETb TEOPETUYECKMM MATEPMAIOM MO N3y4aeMoN
LMCLMNANHE; OOMKHbI AEMOHCTPUPOBATL CMOCOOHOCTb 1 FTOTOBHOCTb

NPVMEHSITb MONYYEHHbIE 3HAHWUSA 4N PEeLeHNsI HEMMHENHbIX HeCTaLMOHAPHbIX 3a4a4 NPVKNaaHoro
xapakTepa.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo No aucumnanHe MoxHo nony4nts 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6annos, nTorosasi popma KoHTpons - B 50 6annos. MuHuManbHoe KOnM4ecTBo Onst Aonycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeyOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH guCUUNAUHbI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHow paborbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N D‘"Kn"""""';"b'/ Cemectp cemecTpa (B yacax) ¥(OHTp$19|p
oayn Nex ““I'IpaKmqecmeHa6opaTopr|e
u 3aHATUSA paborbl

Tema 1. Tema 1.

Mprmepbl

HecTaunoHapHbIX
1. YpaBHEHWIA 6 1 2 0 0

mMaTeMaTn4yeckom

doN3nNKn

Tema 2. Tema 2.

Pa3HOCTHbIE CXeMbl ONns
2. ypaBHEHWN NepBoro 6 2 2 0 0

nopsaka.

Tema 3. Tema 3.
3 Pa3H00TH|3|e CXeMbl ang 6 3 5 0 0 YCTHbIN onpoc

YpaBHEHWI BTOPOro

nopsaka.

Tema 4. Tema 4.
4. KoHcepBaTtuBHblE 6 4,5 4 0 0

Pa3HOCTHbIE CXEMbI.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tekywime coopmbl
KOHTpOns

Tema 5. Tema 5.
Onpegnenexune
KOPPEKTHOCTM
onepaTopHO-Pa3HOCTHbI
CXEM.

Tema 6. Tema 6.
TeopeMbl 0
paspewmnmocTu
onepaTopHbIX
YpaBHEHWUIA.

7,8

Hay4Hbil
noknag

Tema 7. Tema 7.
KoHcepBatumsHbie OPC
C NoTeHUManbHbIMM
oneparopamu.

9,10

Tema 8. Tema 8.
KoppekTHOCTb
OBYXCNONHON
KoHcepBaTmsHon OPC.

11

TBopyeckoe
3ajaHve

Tema 9. Tema 9.
KoppekTHOoCTb
TPEXCNONHOMN
koHcepsaTusHon OPC ¢
noTeHunanbHbIM
ornepaTopoM.

12,13

10.

Tema 10. Tema 10.
Tema 10.
KoHcepBaTtuBHble
Pa3HOCTHbIE CXEMbI AN
KBa3UNHENHbIX
ypaBHEHWNn BTOPOro
nopsaka.

14,15

Hay4Hbil
noknan

11.

Tema 11. Tema 11.
TpexcnomnHblie
pa3HOCTHblE CXEMbI AN
runepbonmyeckmnx
ypaBHEHUN.

16,17

12.

Tema 12. Tema 12.
LByxcnomHble
Pa3HOCTHbIE CXEMbI AN
rmnepbonnyeckux
YpaBHEHWUIA.

17,18

TBopyeckoe
3ajaHve

Tema . UTorosas
doopma KOHTpons

Ok3ameH

NTtoro

36

4.2 CopepxaHvue oUCLUNIUHDI
Tema 1. Tema 1. Npumepbl HecTauMOHaPHbIX YpaBHEHUA MaTeMaTU4ecKon husukm
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
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PaccmatpuBatoTcst 3agayv Anst ypaBHEHWn napabonnyeckoro 1 runepbonmy4eckoro TMnos,
onvcbIBaKOLWMe NPoLIeCChl TEMNONPOBOAHOCTU, NPOAOIbHBIX KOnebaHuin CTEPXHS, Manbix konebaHwui
CTPYHBbI.

Tema 2. Tema 2. Pa3HoCTHble cxeMbl A1 ypaBHEHU NepBOro nopsaka.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Pa3HOCTHbIE CXEMbI C BECaMu ONns ypaBHeHw7| nepBoro nopsanka. WcecneposaHue norpewHoCcTn
annpokcunMmaunm gnga pa3HOCTHbIX CXEM C BECaMn ON1A ypaBHeHVIVI nepBoro nopsaka.

Tema 3. Tema 3. Pa3HOCTHbIe CXeMbl OJj1s1 ypaBHEHU BTOPOro nopsaka.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Pa3HOCTHbIE CXEMbI C BeCcaMu A1 ypaBHEHMWiA BTOPOro nopsiaka. iccnenosaHne norpewHocTy
annpoKcuMaumn Ons pasHOCTHbIX CXeM C BECaMu AJ1sl ypaBHEHWUIA BTOPOro nopsaka.

Tema 4. Tema 4. KoHcepBaTUBHbIE Ppa3HOCTHbIE CXEMbI.
JNIeKLMOHHOoe 3aHsiTue (4 4aca(oB)):

MocTpoeHne KOHCepPBATMBHON PAa3HOCTHON CXeMbl ANl 0AHOMEPHOro rmnepbonm4yeckoro
ypaBHeHus. [oCcTpoeHne KOHCepPBaTMBHOWM Pa3HOCTHOM CXEMbI /19 CUCTEMbI YPaBHEHWNIA
ra3ofnHaMuKuU.

Tema 5. Tema 5. OnpeneneHne KOPPEKTHOCTU ONepaTopHO-Pa3HOCTHLIX CXEM.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Orlpe,ueneHme KOPPEKTHOCTN ,D,BYXCHOVIHbIX onepaTtopHO-PaA3HOCTHBLIX CXeM, CBA3b KOPPEKTHOCTN C
yCTOVI‘-IVIBOCbeO N pa3pewnMocCTblO. VccnepoBaHue KOPPEKTHOCTH ﬂ,ByXCﬂOVIHOVI
OﬂepaTOpHO-DHSHOCTHOVI CXeMbl Ons ypaBHeEHNSA TennonpoBoOoHOCTN.

Tema 6. Tema 6. TeopeMbl 0 pa3peLLMMOCTX onepaTopHbIX ypaBHEHUN.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

CDOpMy}'IVIpy}OTCFI N 00Ka3blBAOTCA NUCMOJIb3yEMblE B nanbHenwem npn nccnegosaHnM Ppa3HOCTHDIX
CXeM BCromMorartenbHble pe3ynbTaThl. CTy,EI,eHTbI 3HAaKOMATCA N y4aTCsa NCNoNib30BaTbh CETOYHbIE
aHanorm neMmbl FpOHyonna npwn nccnegoBaHM Ppa3HOCTHbBIX CXeM OJ14 KOHKPETHbIX 3a4au.

Tema 7. Tema 7. KoHcepBaTuBHbie OPC ¢ noTeHUuManbHbIMK onepaTtopamu.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

HOCTpoeHI/Ie ans rmnep6onv|quKoro ypaBHEHUA C noTeHUabHbIM OnepaTtopom KOHCGpBaTMBHOVI
pa3HOCTHOI7I CXEMbl, yuosneTBopmomeVl 3aKOHY COXpaHEeHUA KMHEeTMYeCcKomn SHeprunn. HOCTpOGHI/Ie
Ons napa6on|/|l4e0|<oro ypaBHEHUA C nNoTeHuanbHbIM onepartopom KOHCGpBaTVIBHOI7I pa3HOCTHOI7I
CXEMbl, y,EI,OBJ'IeTBOpHIOLLI,GVI 3aKOHY COXpaHEeHU4 KNHEeTNYeCKOomn SHEpPrunn.

Tema 8. Tema 8. KoppeKTHOCTb ABYXCNOMHOW KOHcepBaTtusHou OPC.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KoppekTHoCcTb ABYyXCnoliHoi koHcepBaTueHoit OPC onst runepbonny4eckoro ypaBHEHMSI.
KoppekTHoCTb AByXCnoliHoi koHcepBaTueHoit OPC onsi napabonnmyeckoro ypaBHEHus.

Tema 9. Tema 9. KoppeKkTHOCTb TpéxcnonHom koHcepBatusHon OPC ¢ noteHUmanbHbIM
oneparopom.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

KoppekTHoCTb TpéxcnomHom koHcepsaTusHoi OPC ¢ noTeHunanbHbIM onepaTopoM ans
runepbonunyeckoro ypasHeHusi. KoppekTHOCTb TpéxcnoliHoi koHcepaTmneHoit OPC ¢
NOTEHUMANbHbLIM ONepPaTopoM ans Napabonmyeckoro ypaBHEHMS.

Tema 10. Tema 10. Tema 10. KoHCepBaTUBHbIE Pa3HOCTHbIE CXEMbl ONSA KBa3WJINHEWUHbIX
ypaBHeHui BTOPOro nopsigka.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

C nomolbo MeTofa CyMMaTopHbIX TOXAECTB CTPOSATCSH KOHCEPBATMBHbIE PAa3HOCTHbLIE CXEMbI AN
KBa3WIMHENHbIX ypaBHEHWUI ¢ ycnosuamn Jupuxne Ha rpaHuue. C nomMolbio MeToaa CyMMaTOPHbIX
TOXOECTB CTPOSATCS KOHCEePBaATUBHbIE PA3HOCTHbIE CXEMbl AN KBA3UIVHENHbIX YPaBHEHWUN C
ycnosusiMm HeiimaHa Ha rpaHuue.

Tema 11. Tema 11. TpexcnomnHbie pa3HOCTHbIE CXEMbl O/ rMNepbonnyecknx ypasHeHUN.

JNleKLMoHHoe 3aHsitue (3 Yaca(os)):
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Viccnenyotcsa paspewmmocTb U CXOAMMOCTb TPEXCNOMHOM Pa3HOCTHOWN CXeMbl 4N
rmnepbonm4eckoro ypaBHeHus ¢ ycnosmammn dupuxne Ha rpaHul,. ViccnenytoTcs paspewmnmMocTb 1
CXOAMMOCTb TPEXCNOMHOM Pa3HOCTHOWM CXeMbl ANsi rmnepbonMyeckoro ypaBHEHMS C YCNOBUSIMM
HelimaHa Ha rpaHuLe.

Tema 12. Tema 12. [1ByxcnomnHble pa3HOCTHbIE CXeMbl OJ1s1 rMnepbonnyeckmnx ypasHeHUN.
NeKLuMoHHoe 3aHsiTne (3 yaca(os)):

Viccnenyotcsa paspelmnmocTb U CXOAMMOCTb ABYXCNIOMHOW Pa3HOCTHOM CXEMbI A5
rmnepbonnyeckoro ypaBHeHus ¢ ycnosmsamu Jupuxne Ha rpaHuue. Viccnenyotcs pa3pelwmmocTb 1
CXOLMMOCTb OBYXC/IOMHOM Pa3HOCTHOM CXeMbl ANsi rmnepbonmyeckoro ypaBHEeHNS C YyCNOBUSIMA
HelimaHa Ha rpaHuLue.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMNINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:LZ?:;EESE
AducumnnuHel pcemecrpa pabortbl (B yacax) a60Tbi
CTYyAOEeHTOB p

Tema 3. Tema 3.
PasHocTHble cxembl ons MoAroToBka K

3. o THbI ON
ypaBHEHWIA BTOPOro 6 3 YCTHOMY Onpocy 6 yc onpoc
nopsaaka.
Tema 6. Tema 6.
TeopeMbl 0 MOAroToBKa K

6. |paspelrmMocTu 6 7,8 |Hay4yHOMy 8 Hay4HbIA Ooknan
oneparopHbIX noknany
YPaBHEHUIA.
Tema 8. Tema 8.

8 KoppekTHoCTb 6 11 ?ggrgégiga K 6 TBOpYEeckoe

" |AByXCNOMHOW 3a,£l,F;.HVIlO y 3apjaHve

koHcepsaTunsHon OPC.
Tema 10. Tema 10.
Tema 10.
KoHcepBaTuBHbIE MOAroToBKa K

10.|pa3HOCTHblE CXEMbI AN 6 14,15 |Hay4YHOMY 8 Hay4HbIA Ooknan
KBa3UNMNHEWNHbIX aoknagy
YpaBHEHUn BTOPOro
nopsaka.
Tema 12. Tema 12.
LByxcnorHble MOAroToBka K

12.|pa3HoCTHbIe CXeMbl s 6 17,18 |TBOpPYECKOMY 8 ;ZOHF;:?A(;KOG
rmnepbonnyeckmnx 3a0aHuto
YpaBHEHUIA.
NTtoro 36

5. ObpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Oby4yeHune npomcxoant B PopMe NEKLIMOHHBIX 3aHSATUIA, a TakXXKe CaMOCTOSITENbHOM paboThbl
CTYLEHTOB.

N3yyeHne kypca noopasyMeBaeT nonyyeHne Te0PeTUYECKUX 3HAHWIA 1N NPaKTUYECKNX HABLIKOB A5
6onee rnybokoro NOHNMMaHNS pPa3fenoB ANCLMMINHBI HA OCHOBE PELLEHNS 3a4ady U yNPaxXHEHWA,
NNNIOCTPUPYIOLLNX LOKA3bIBAEMbIE TEOPETUYECKME MONOXEHNS, @ TakXe pasBuTme abCcTpakTHOro
MbILWNEHNS 1 CMOCOOHOCTM CaMOCTOATENBHO [0Ka3blBaTb YACTHbIE YTBEPXKAEHNS.

CamocTosaTenbHas paboTta npegnonaraeT BbiMOMHEHNE AOMaLWHKX paboT. MNpakTuyeckne 3agaHus,
BbIMOMHEHHbIE B ayANTOPUM, NPeaHa3HayeHbl 418 ykasaHms 00wmnx METOL0B pelleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO NNLWb B Pe3yNbTate CaMOCTOSTENIbHON paboTbl.
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Mporpamma gmcumnanHbl "YucneHHble MeToabl peWweHns HecTauMoHapHbIX 3agad matematmyeckon comsnkn”; 01.03.04 MpuknagHas
maremaruka; npodpeccop, a.H. (npodpeccop) Masnosa M.d.

Kpome Toro, camoctosiTenbHas paboTa BKIo4aeT NoaroToBKy K ak3aMeHy. MNpu noarotoeke kK coade
aKk3aMeHa Becb 06beM paboTbl PEKOMEHIyeTCs pacnpenensiTb PAaBHOMEPHO MO OHSM, OTBEAEHHbIM
OS5 NOArOTOBKMW, KOHTPONMPOBATb KaXablil AeHb BbINONHEHUs paboTsl. Jlyylle, ecnm 3To BO3MOXHO,
nepeBbINONHATL NnaH. Toraa Bcerna byner pe3eps BPeMeHM.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Tema 1. Npumepbl HeCcTauMOHaPHbIX YPaBHEHUA MaTeMaTU4eCcKoun husukm
Tema 2. Tema 2. Pa3HoCTHble CxeMbl 019 ypaBHEHU NepBOro nopsaoka.

Tema 3. Tema 3. Pa3HOCTHbIe CXeMbl A1 ypaBHEHUA BTOPOro nopsaka.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOChI:

CtyneHTaM npegnaraeTtca Ans ypaBHEHUS NepeHoca C NOCTOSHHbIMM KO3huumneHTamMmm nocTpouTb
YCTONYMBYIO Pa3HOCTHYIO cxemy. C MOMOLLbIO YACNIEHHOrO aKCnepuMeHTa ybeamTbecs B ee
YyCTOMNYNBOCTWN.

Tema 4. Tema 4. KoHcepBaTUBHbIE Pa3HOCTHbIE CXEMbI.

Tema 5. Tema 5. OnpeneneHne KOPPEKTHOCTU ONepaTopHO-Pa3HOCTHLIX CXEM.
Tema 6. Tema 6. TeopeMbl 0 pa3peLUMMOCTU OnepaTopHbIX ypaBHEHUN.
Hay4HbI oKnag, , MPUMepHbIE BOMPOCHI:

[MocTponTb Pa3HOCTHYIO CXEMY AN ypaBHEHUS TEMNONPOBOAHOCTU B Cryyae, Koraa Ha rpaHuue
NpoOUCX0aMT TEMNOOOMEH C OKpYyXalowWen Cpenoit No HENUHENHOMY 3aKOHY.

Tema 7. Tema 7. KoHcepBaTtuBHble OPC ¢ noTeHuuManbHbIMM oneparopamu.
Tema 8. Tema 8. KoppeKkTHOCTb ABYXCNOMHOW KOHCcepBaTtusHou OPC.
TBOpYeCcKkoe 3aaaHune , npuMepHble BOMpOoCHI:

Ncnonb3ys nonydeHHble Ha nekuuy pesynbTaThbl, MONYYUTb YCNOBUS PA3PELIMMOCTY NEPBOIA KpaeBol
3a4a4v 4ns ypaBHEHWI TENNONPOBOAHOCTMN 1 KonebaHns CTPYHbI.

Tema 9. Tema 9. KoppeKkTHOCTb TpéxcnonHon koHcepsatusHon OPC ¢ noteHUnanbHbIM
oneparopom.

Tema 10. Tema 10. Tema 10. KoHCepBaTUBHbIEe pa3HOCTHbIe CXeMbl O/ KBa3UJIMHENHbIX
ypaBHEHU BTOPOro nopsaka.

Hay4HbI Ooknang , npuMepHble BOMpOoCHI:

[Mony4nTb yCNoBMSA KOHCEPBATUBHOCTY A5 3a4a4M HENMMHENHOW TernnonpoBOLHOCTH.

Tema 11. Tema 11. TpexcnomHblie pa3HOCTHbIE CXEMbl O/ rMNep6onnyeckmnx ypaBHeHUN.
Tema 12. Tema 12. [1ByxcnonHblie pa3HOCTHbIE CXeMbl OJ1s1 rTMnep6onnyecknx ypaBHeHUN.
TBOpYECKOe 3a4aHune , npuMepHble BOMpOoCHI:

ViccnepoBsatb paspemnmMocTb U CXOAMMOCTb [ABYXCNOWNHOW Pa3HOCTHOM CXEMbI AN15
rmnepbonnyeckoro ypaBHeHus ¢ ycnoesnsmMn HelimaHa Ha rpanumue.

Tema . UToroesasi popma KOHTpons

[MpyMepHbIEe BONPOCHI K 9K3aMEHY:
Sk3aMeHauMoHHble buneThbl
no Kypcy "HmMcneHHble MeToAbl PELEHNS HeCTaUNOHAPHbIX 3a4a4 MateMaTn4yeckom omsnkm”

®IAQYBIIO "KasaHckui (Mpusonxckuin) doenepanbHblil yHUBepcuteT"
OK3AMEHALIMOHHbIN BUNET @ 1

1. lNpnmMepbl HecTaunoHapHbIX YPaBHEHUI MaTEMATNYECKON PU3NKM
2. KoHcepBaTtumBHblEe pa3HOCTHbIE CXEMbl ANS KBA3UIVHENHbIX ypaBHEHU BTOPOro nopsiaka.

3aB. Kapenpor BblYUCANTENBHOM MaTEMaTUKK O.A. 3agBopHoB
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Mporpamma gmcumnanHbl "YucneHHble MeToabl peWweHns HecTauMoHapHbIX 3agad matematmyeckon comsnkn”; 01.03.04 MpuknagHas
maremaruka; npodpeccop, a.H. (npodpeccop) Masnosa M.d.

dIAQYBIIO "KasaHckui (Mpusonxckuin) goenepanbHblil yHuBepcuTeT"
OK3AMEHALIMOHHbLIV BUNET @ 2

1. Pa3HOCTHbIE CXeMbl AN ypaBHEHWI NepBoro nopsiaka.
2. TpexcnoiHble pa3HOCTHbIE CXEMbI ANs runepbonMyecknx ypaBHEHWIA.

3aB. kKadhe4pon BbIMUCIINTENbHOW MaTeMaTukKn O.A. BansopHoB
dIAQYBIIO "KasaHckui (Mpusonxckuin) goenepanbHblil yHUBepcuTeT"
OK3AMEHALIMOHHbLIV BUNET @ 3

1. Pa3HOCTHblEe CXeMbl OJ15 ypaBHEHWUIA BTOPOro nopsiaka.
2. [1ByxcnoliHble pa3HOCTHbIE CXEMbI AN rMNepboNNYeckmx ypaBHEHWIA.

3aB. kKapenpon BblYNCANTENBHOM MaTeEMaTUKK O.A. 3agBopHoB
dIAQYBIIO "KasaHckui (IMpusonxcknin) doenepanbHblil yHuBepcuteTt"
OK3AMEHALIMOHHbIN BUNET @ 4

1. KoHcepBaTMBHbIE Pa3HOCTHBIE CXEMbI.
2. [1ByxcnoviHble pa3HOCTHbIE CXeMbl AJ1s Napabonnyeckux ypaBHEHNIA.

3aB. Kapeapon BblYUCANTENBHOM MaTeEMaTUKK O.A. 3agBopHoB

dIAQYBIIO "KasaHckui (IMpusonxckuin) doenepanbHblil yHUBepcuteT"
OK3AMEHALIMOHHbIN BUNET 5

1. MHOrOKOMMNOHEHTHbIE Pa3HOCTHbIE CXEMbI.

2. [1ByxcnoliHble KOHCEPBATMBHbIE PA3HOCTHbBIE CXEMbI AJ151 HETMHENHOIO YPaBHEHUS
TENNONPOBOAHOCTN.

3aB. Kapenpon BblYUCANTENBHOM MaTEMaTUKK O.A. 3agBopHoB
dIAOYBIO "KasaHckui (Mpueonxckuii) dpepepanbHbi yHusepcutet”
OK3AMEHALIMOHHbIN BUNET @ 6

1. OnpeneneHne KOPPEKTHOCTM ONepPaToPHO-PaA3HOCTHBIX CXEM.
2. TpéxcnoiHble Pa3HOCTHbIE CXEMbI C BecaMu 415 runepbonmyeckmx ypaBHEHMWIA.

3aB. Kapeapon BblYUCNTENBHOM MaTeEMaTUKK O.A. 3agBopHoOB
dIAQYBIIO "KasaHckui (Mpusonxckuin) goenepanbHblil yHuBepcuTeT"
SK3AMEHALMOHHBIV BUNET @ 7

1. TeopeMbl 0 paspewmmMocT onepaTopHbIX YpaBHEHUNA.
2. [1ByxcnoliHble pa3HOCTHbIE CXeMbl C BecaMu s napabonmnyecknx ypaBHEHUn ¢ NamMaTbio.

3aB. kadhenpon BbIMUCINTENBHOW MaTeMaTuKn O.A. BansopHoB
dIAQYBIIO "KasaHckui (Mpusonxckuin) goenepanbHblil yHUBepcuteT"
OK3AMEHALIMOHHbLIV BUNET @ 8

3. KoHcepeatusHble OPC ¢ noTeHuUmanbHbIMY onepaTopamm.
4. MHOrOKOMMOHEHTHbIE Pa3HOCTHbIE CXEeMbl A/l ypaBHEHWUIA BTOPOro NopsaKa.

3aB. Kapenpon BblYNCANTENBHOM MaTeEMaTUKK O.A. 3agBopHoB
dIAQYBIIO "KasaHckui (Mpusonxckuin) goenepanbHblil yHUBepcuTeT"

9K3AMEHALIMOHHbBIN BUNET 9

1. KoppekTHocTb AByxcnonHom koHcepsaTtusHoin OPC.
2. Pa3HOCTHbIE CXEMbI NS OOHOMEPHbIX ypaBHEHUI ra30aUHAMUKMN.

3aB. kKadhe4pon BbIMUCIINTENbHOW MaTeMaTukKn O.A. BansopHoB
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Mporpamma gmcumnanHbl "YucneHHble MeToabl peWweHns HecTauMoHapHbIX 3agad matematmyeckon comsnkn”; 01.03.04 MpuknagHas
maremaruka; npodpeccop, a.H. (npodpeccop) Masnosa M.d.

dIAQYBIIO "KasaHckui (Mpusonxckuin) goenepanbHblil yHuBepcuTeT"

9K3AMEHALIMOHHbLIV BUNET © 10

1. KoppekTHocTb TpéxcnonHom koHcepBaTusHoin OPC ¢ noTeHuunanbHbIM OnepaTtopoM.
2. Pa3HOCTHbIE CXeMbl AN ABYMEPHbIX yPaBHEHUI ONHAMUKN BA3KOW XUOKOCTN.

3aB. kadhenpon BbIMUCINTENBHOW MaTeMaTuKn O.A. BansopHoB
dIAQYBIIO "KasaHckui (Mpusonxckuin) goenepanbHblil yHuBepcuteT"
OK3AMEHALIMOHHbLIV BUNET @ 11

1. TpexcnoiHble pa3HOCTHbIE CXEMbI NS rMNepbonnyeckmx ypaBHEHWUIA.
2. TeopeMbl 0 paspeLnMOCT OnepaToOPHbIX YypaBHEHNIA.

3aB. Kapenpon BblYNCANTENBHOM MaTEMaTUKK O.A. 3agBopHoB
dIAQYBIIO "KasaHckui (IMpusonxcknin) doenepanbHblil yHUBepcuteT"

OK3AMEHALIMOHHbLIV BUNET @ 12

1. KoHCepBaTuBHbIE PAa3HOCTHbIE CXEMbI A5 KBA3WINHENHbIX YPaBHEHWUA BTOPOro nopsaka.
2. OnpepeneHne KOPPEKTHOCTN ONepaTopPHO-PA3HOCTHBIX CXEM.

3aB. Kapeapon BblYUCNTENBHOM MaTEMaTUKK O.A. 3agBopHoB
dIAQYBIIO "KasaHckui (Mpusonxckuin) goenepanbHblil yHuBepcuteT"
SK3AMEHALUMOHHBIV BUNET 13

1. ViccnepnoBaHue paspelwmnmMocTy Kpaesbix 3a4ay A8 CUCTEM YpaBHEHWUIA TEopun ynpyrocTu.
HepaseHcTtBo KopHa.

2. YpaBHEHUS C CUNbHO MOHOTOHHbIM U NTUMNWKWL-HENPEPbIBHBIM OrnepaTopoM.
3aB. Kapenpon BblYNCANTENBHOM MaTEMaTUKK O.A. 3agBopHoB
dIAQYBIIO "KasaHckui (IMpusonxcknin) doenepanbHblil yHUBepcuteT"
OK3AMEHALIMOHHbIN BUNET @ 14

1. ITepaunoHHbI MeTo peweHuns 3agadn dupuxne ong KBasunnHEenHoro anamnTuyeckoro
ypaBHEHUS.

2. Metopg ManepkuHa.

3aB. Kapeapon BblYUCANTENBHOM MaTeMaTUKK O.A. 3agBopHoOB
dIAQYBIIO "KasaHckuii (Mpusonxckuin) goenepanbHblil yHuBepcuteT"
SK3AMEHALMOHHbBIV BUNET 15

1. O606LeHHble Npon3BoaHble. CBOCTBA.

2. BapunaumnoHHbIi METOM UCCNenoBaHNsA 3a4a4v Ha COBCTBEHHbIE 3HAYeHNs ONs SNAUNTUYECKOro
oneparopa BTOporo nopsaka. Teopema CylecTBoBaHusI.

3aB. Kadoeopow BblYUCIIUTENBHON MaTeMaTuKn O.A. 3anBopHoB
dIAQYBIIO "KasaHckui (Mpusonxckuin) goenepanbHblil yHuBepcuTeT"

9K3AMEHALIMOHHbLIV BUNET 16

1. MuHumMakcHbIn npyHumn KypaHta - duwepa.
2. YpaBHeHUs ¢ NONOXUTeNbHO onpeneneHHbIM onepatopoM. Jllemma Jlakca - Munbrpama.

3aB. Kapeapon BblYUCANTENBHOM MaTeEMaTUKK O.A. 3agBopHoB

7.1. OcHOBHas nuTeparypa:
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Mporpamma gmcumnanHbl "YucneHHble MeToabl peWweHns HecTauMoHapHbIX 3agad matematmyeckon comsnkn”; 01.03.04 MpuknagHas
maremaruka; npodpeccop, a.H. (npodpeccop) Masnosa M.d.

1. Kapyesckuii M.M. YpaBHeHMs mateMatnyeckoin omamku. JononHuTenbHble rnasbl : : YyebHoe
nocobue. - 2-e naa., gon. / M. M. Kapyesckuit, M. ®. MNMasnosa .-- Cl6.: UsgatenbcTeo 'JlaHb', 2016.
-276 c. ; 21 .- bubnuorp.: c. 271-274 (53 HasB.) .- [peaM. ykas.: c. 268-270 .-
https://e.lanbook.com/reader/book/72983/#1

2. MnasbipuHa J1. J1.. BBeneHue B YncneHHble Metonbl: yuebHoe nocobue / 1. J1. FnasbipmHa, M. M.
Kapuesckuin; KasaH. goenep. yH-T.- KasaHb: KazaHcknin yHusepcutet, 2012.- 121, [1] ¢c.: un.; 21.-
Brbnuorp. B KoHue KH. (3 Ha3B.). http://repository.kpfu.ru/?p_id=47327

3. KanntkuH H. H. YncneHHble meToabl: y4eb. nocobue / H. H. KanuTknH. - 2-e n3a., ncnpasneHHoe.
- CMN6.: BXB-Metepbypr, 2011. - 586 c.: un. - (YyebHas nutepatypa ans sy3os). - ISBN
978-5-9775-0500-0. http://znanium.com/catalog.php?bookinfo=350803

4. Jlekummn no YMcneHHbIM METO4AM MaTeMaTmyeckon pmnankn: YyebHoe nocobue / M.B. Abakymos,
A.B. l'ynuH; MI'Y um. M.B. JTomoHocosa - M.: HALL MIH®PA-M, 2013. - 158 c.: 60x88 1/16. -
(Bbicwee obpasoBaHue: bakanaspuart). (obnoxka) ISBN 978-5-16-006108-5, 500
http://znanium.com/bookread.php?book=364601

5. 3annsHsk, B. E. Teopus n npaktnka no Bbl4UCANTENBbHON MaTeMaTuke [ONeKTPOHHbBIN pecypc] :
yueb. nocobue / B. E. 3anusnsik, I". V. WlenaHosckasi. - KpacHosipck : Cub. doenep. yH-T, 2012. - 174
c. - ISBN 978-5-7638-2498-8. http://www.znanium.com/go.php?id=441232

7.2. lononHutenbHasa nuteparypa:

1. OneiiHuk O. A. Jlekuun 06 ypaBHEHMsIX ¢ YacTHbIMU Npon3BoaHbiMu / O. A. OneiiHuk; Mock. roc.
yH-T uM. M. B. JloMoHocoBa.?2-e n3ga., ncnp. un gon. - Mockea: BMUHOM. J1ab. 3HaHwi4, 2005. - 260 c.;
25. - (Knaccuyeckuin yHuBepcuteTckmin yuebHuk / peacosert: npea. B.A. CagoBHuuwia [ gp.]).-
Bubnuorp.: c. 259-260 (29 Ha3s.). - ISBN 5-94774-208-X, 2000..

2. Amocos, A.A. BbluncnutenbHble MeToabl [9NeKTPOHHbIA pecypc] : yuebHoe nocobue / A.A.
Amocos, tO.A. LlybuHckuit, H.B. KonyeHoBa. - 9nekTpoH. naH. - Cl6. : JlaHb, 2014. - 672 c.

Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=42190

3. Kapyesckuit M. M. Jlekuunn no ypasHeHusM matemaTtunydeckom gomaukm / M. M. Kapyesckuii;
KasaH. roc. yH-1.7KasaHb: KasaHckuin rocynapcteeHHbI yHuBepcutet, 2009.7148 c.

4. 9BaHc, JlopeHc Kpeir. YpaBHEHWS € YaCcTHbIMM MPOU3BOAHbBIMU: NepeBo, ¢ aHrnunckoro / J1. K.
9BaHc; MNep. T. H. Poxkosckoit; Mog pea. H. H. Ypanbue-soi. ?HoBocnbupck: Tamapa Poxkosckas,
2008. - 562 c.: nn.; 25 cMm.. - (YHusepcutetckas cepus; T. 7). - 3arn. v asT. opur.: Partial differential
equations / Lawrence C. Evans. - bubnuorp.: c. 557-560.?ISBN 5-901873-06-8.

5. 9BaHc, NoypeHc Kpeiir. MeToabl cnaboi CXx0QUMOCTM A5t HENMHENHBIX YPaBHEHWI C YACTHBLIMY
nponssogHbiMK / JloypeHc K. 9BaHc; nep. ¢ aHrn. T.H. Poxkoseckon; nog peg. H.H. Ypanbuesoi. -
HoBocunbupck: Tamapa Poxkosckasi, 2006. - 88 c.; 26. - (benas cepusi B Matematvke n cusnke; T.
2, 1817-3799). - 3arn. u aBTt. opur.: Weak convergence methods for nonlinear partial differential
equations / Lawrence C. Evans. - bubnuorp. 3ameTtku: c. 79-80. - bubnuorp.: c. 81-88. - ISBN
5-901873-21-1.?ISBN 978-5-901873-21-2.

7.3. UHTepHeT-pecypcChbl:

MnasbipuHa J1. J1.. BBeneHue B uncneHHble MeToabl: ydiebHoe nocobue / J1. J1. nasbipuHa, M. M.
Kapuyesckuin; KaszaH. doenep. yH-T.- KadaHb: KazaHckuin yHusepcutet, 2012.- 121, [1] c.: vn.; 21.-
Brbnuorp. B koHuUe KH. (3 Ha3B.). - http://repository.kpfu.ru/?p_id=47327

3annsHsk, B. E. Teopus n npakTrka no BbIYMCIUTENbHON MaTeMaTuke [OnNekTpOHHbIA pecypc] : y4eb.
nocobve / B. E. 3annsHsik, I'. U. WenaHosckas. - KpacHosipck : Cub. coepep. yH-T, 2012. - 174 c. -
ISBN 978-5-7638-2498-8. - http://www.znanium.com/go.php?id=441232

Kanutkmn H. H. YucneHHbie metonbi: yueb. nocobue / H. H. KanutkuH. ? 2-e u3g., ncnpaeneHHoe. ?

CIe6.: BXB-Metepbypr, 2011. ? 586 c.: un. ? (YuyebHas nutepatypa ans By3os). - ISBN
978-5-9775-0500-0. - ISBN 978-5-9775-0500-0. - http://znanium.com/catalog.php?bookinfo=350803
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Kapuyescknii M.M. YpaBHeHMs MateMatnyeckoin pmamku. JononHuTenbHble rnasbl : : Y4yebHoe
nocobue. - 2-e naa., non. / M. M. Kapyesckuit, M. ®. MNasnosa .-- Cl6.: UsgatenbcTeo 'JlaHb', 2016.
-276 c. ; 21 .- bubnworp.: c. 271-274 (53 Ha3B.) .- [penMm. ykas.: c. 268-270 . -
https://e.lanbook.com/reader/book/72983/#1

Nekummn No YNCNEeHHbIM MeETO4AM MaTeMaTUYECKO onaukn: YyebHoe nocobue / M.B. Abakymos, A.B.
l"'ynuH; MI'Y nm. M.B. JlomoHocosa - M.: HALL UH®PA-M, 2013. - 158 c.: 60x88 1/16. - (Bbicwee
obpasoBaHue: bakanaepwuar). (obnoxka) ISBN 978-5-16-006108-5, 500 -
http://znanium.com/bookread.php?book=364601

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHune oncumnanHbl "YncneHHble MeToObl PELWEHNS HECTaUMOHAPHbIX 3a4a4 MaTeMaTUYeCcKom
gonaunkun" npeanonaraeT NCMNoNb30BaHNE CNenywWwero MatepranbHO-TEXHNYECKOro obecneyeHms:

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasarenei Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONEONn, CAOBapU U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCA B HANMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme Miaparenscrea "/laHb" , BOCTyN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst INeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
NepuoanyecknxX N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. O6C
N3patenbctBa "flaHb" obecneymBaeT JOCTYN K HAy4HOW, y4ebHON nuTtepartype 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCManbHOMY KONMMYECTBY NPOCUIbHbBIX HanpasneHun ¢
cobnogeHneM BCeEX aBTOPCKUX N CMEXHbIX NPaB.

3aHATNS No AUCUMNIMHE NPOBOASATCS B ayANTOPUN, OCHALEHHO OOCKOW 1 MENIOM(MapKepPOM).
Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIO n yyebHbiM nnaHoM no

HanpasneHuio 01.03.04 "MpuknagHas matematka" n npodpusnto noarotoskm Maremarmyeckoe
MOLEeNVpoBaHue .
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Mporpamma gmcumnanHbl "YucneHHble MeToabl peWweHns HecTauMoHapHbIX 3agad matematmyeckon comsnkn”; 01.03.04 MpuknagHas
maremaruka; npodpeccop, a.H. (npodpeccop) Masnosa M.d.
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