MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYOAPCTBEHHOE BIO[PKETHOE OBPA3OBATEIbHOE YYPEXKOEHVE
BbICLLEIMO OBPA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO
3aBenyowmin kadpegpomn
MaTemaTU4Yeckoro MoaenMpoBaHus

///f// M.L. Bypnyukas
26.06.2022 .

PABOYASA NMPOMPAMMA YYEEHON AUCLUUMIIUHDI

B51.0.29 YucneHHble meToAabl

1. Koa u HaumeHoBaHMe HanpasneHusa nogrotosku: 01.03.01 MaTtemaTuka

2. NMpodunu noaroroBkn: Matematnyeckoe MmogenmposaHue,

D,M(b(bepeHLl,Maﬂbele ypaBHEHNA, AMHaAMUN4YEeCKMne CUCTEMbI U ONTUMalribHOE yrnpaBJieHune,

3. KBanudukaums BbinyckHuka: bakanasp

4. dopma obyyeHusa: O4vHas

5. Kachegpa, oTBevarowan 3a peanmsaymio QUCLUNIINHDbI:
Kadegpa matematnyeckoro MogenmpoBaHus

6. CocTtaBuTenb nporpamMmmbl: Kaprnosa AHTOHMHa [eTpoBHa, K.40.-M.H.

7. PekomeHpgoBaHa: Hay4HO-meTOOMYECKMM COBETOM MaTeMaTU4eckoro akynbTeTa,
npoTtokosn Ne 0500-03 ot 24.03.2022

8. YueOHbIN roa: 2025/2026 CewmecTtpbl: 7, 8



9. Llenu 1 3agaun y4eb6HOM ANCLUUNIINHDI:

OBnageHne TeopeTMYECKMMM OCHOBaMM M DOPMUPOBAHUE MPaKTUYECKUX HaBbIKOB
YUCMEHHOIO peLleHnst CTaHOapTHbIX 3adad M KOMMNbIOTEPHas peanu3auus anropuTMoB
AN COOTBETCTBYIOLLUMX MaTeEMaTUYECKUX MOAENEN.

10. Mecto y4yeOHOM AUCUUNIIUHBI

«YuncneHHble MeToabl»

OTHOCUTCA K

4acTu,

obpasoBaTtenbHbIX OTHOWEHUN broka 1.

TeopeTnyeckon M npakTU4ECKon

B cTpyktype OOI: y4yebHas agucumnnuHa
dopmMmnpyemon

y4aCTHUKaMn

OCHOBOW Ansi OCBOEHWsi y4ebHOM AMCUMMIUHBI

«HucneHHble meToada» ABNAKTCA 3HaAHUS, YMEHNA N HaBblKN CTYOEHTOB, I'Ipl/IO6peTeHHble
B pesyrnbTaTte U3yvYeHnA mMatepuarna cnenyrolumnx KypcoB: «MaTtematnyeckmn aHanuay,

«DYHKLUMOHANbHbIA  aHanu3a»,

«ypaBHeHVIFl B YaCTHbIX MPOU3BOAHbLIX»,

«YpaBHeHNA

MatemaTnyeckon pusmkm», « OBbIKHOBEHHbIE AnddepeHumnarnbHble YpaBHEHNS.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AUCUMNNUHE (3HAHUSA, YMeHus,

HaBbIKK), COOTHECeHHble C nrnaHMpyemMmbiMun pe3ynbTatamu OCBOEHUA

obpasoBaTeribHOW NporpaMmmMbl (KOMMETEHUMAMU BbIMYCKHUKOB):

Kog HasBaHne komneTeHumm Kogbl NHauvkaTopbl MnaHnpyemble
pesynbTatbl 0by4YeHus

OlK-1| CnocobeH OlK-1.1 | O6nagaet 6a30BbIMW 3HAHNAMN, 3HaTtb: Kak pewaTtb
KOHCYMNbTUPOBAaTb U nonyyYeHHbIMK B obnactu CTaHAapTHble 3agayu
ucnons3osaTb MaTeMaTn4eckux n (unm) npodeccuoHarnsHom
dyHOaMeHTanbHbIe €CTECTBEHHbIX HayK OesaTenbHOCTw.
3HaHusa B obnactu
MaTeMaTn4ecKoro OlK-1.2 | YmeeT ncnonb3oBatb 6a3oBble YMeTb: ncnons3oBatb
aHarnu3sa, KOMMIEKCHOro U 3HaHus B obnactu 6asoBble 3HaHUS B
dYHKUNOHANbHOIo MaTemMaTU4eckmx u (unu) npogeccuoHansHon
aHanusa anrebpbl, €CTEeCTBEHHbIX HayK B OeATenNbHOCTY.
aHanuTU4ecKkon npoceccuoHanbHON AeaTenbHOCTH
reomeTpun, Bnapetsb:
andpdepeHumnansHom OlK-1.3 | MmeeT HaBbIkM BbIGOpa MeTO40B CMOCOBHOCTBIO
reoMeTpun 1 TOMOsornK, peLleHns 3agad ucnonb3oBaTtb
AandpdepeHumnanbHbIX npodeccnoHansHon JeATENbHOCTU | COBPEMEHHbIE
YpaBHEHWUN, OUCKPETHOM Ha OCHOBE TeOPEeTUYECKUX 3HAHUN MaTtemMaTuyeckue
MaTeMaTuku MeToabl.

12 O61bemM AncumMnivHbI B 3a4eTHbIX eaunHuuax/yacax — 7/ 252.

dopma NPoMeXyTOYHOM aTTecTauum — 3K3aMeH.

13. Buabl yye6Homn paboThbil:

TpynoemMKocTb (Yachl)
Bup yuebHoit paboThil Mo cemectpam
Beero 7 cemecTp 8 cemecTp
AyanTOpHbIE 3aHATUS 108 56 52
B TOM yucne: nekumm 54 28 26
npakTu4eckme 0 0 0
nabopaTtopHble 54 28 26
CamocTtoaTenbHas pabota 108 16 92
dopma NpomMeXyTO4HOM aTTecTaumm 36
Uroro: 252 72 180




13.1. CopepxaHue AUCLUNIUHDI

n/n Peanusauuns
HanmeHoBaHue pasaena
ONCUMMIVHBI C
pasgena CopgepxaHve pasgena QUCUUNIvHbI
NMOMOLLbIO
ONCUMNITUHBI -
OHNamnH-Kypca,
QYMK*
1. Nlekumnn
1. MaTemaTunyeckas obpaboTka akcnepumMeHTanbHbIX https://edu.vsu.r
AaHHbIX. MeToa HaumeHbLUMX KBaapaToB. u/course/view.p
NcTouHMKN 1 y o
2. CnnanH dyHKLMK hp?id=5794
1.1 Knaccudunkaums L
o 3. Mogenu obuien mexaHuku CNMoLWHbIX cpel. Teopus
norpeLuHocTemn
nedopmauunm
4. Mopenu YebblilweBa.
YucneHHble - https://edu.vsu.r
1. MeTop oenexusa oTpeska nonosniam, MeToz NPOCTON ;
MeTOAbl peLLeHnst u/course/view.p
1.2 . utepaumm n metog HboTOHa. o
HEeNMHENHbIX hp?id=5794
- 2. OueHka NorpeLuHoCTU.
ypaBHEHUW
1. MNocTaHoBKa 3aga4v NHTEPNONALUMN. https://edu.vsu.r
MHTepnonaunoHHbIN MHOroYneH Jlarpanxa. PasgeneHHsle | u/course/view.p
WuTepnonsaums pasHocTW. IHTepnonsaunoHHbIe MHOro4eHbl HbloToHa. hp?id=5794
1.3 anrebpaundeckumn | 2. MHorouneHbl Yebbiwesa. OnTMManbHbIv BbIGOP y3roB
MHOrou4rieHamm NHTEpnonaumm.
3. Cx0AMMOCTb MHTEPNONALMOHHOIO npouecca.
4. UnTepnonsumsa cnnanHamum. Kybudeckune cnnanHbl.
1. KBagpaTypHas dpopmyna. ObLiee nHTepnonsunoHHas https://fedu.vsu.r
KBagpaTypa 1 ee NorpeLlHoCTb. u/course/view.p
2. KsagpatypHble doopmMynbl HetoToHa-KoTeca. hp?id=5794
14 YuncneHHoe 3. CxogmmocTb kBagpaTypHOro npouecca.
' WHTErpnpoBaHue 4. CxoammMocTb KBagpaTypHOro npolecca, NopoXaeHHOro
KBagpaTtypHbiMu chopmynamu [Faycca.
5. Cnocobbl MOBbIWEHUS  TOYHOCTW  KBagpaTypHON
dopmynbl. Mpasuna PyHre
1. HekoppekTHOCTb hopMy bl YUCIIEHHOrO https://edu.vsu.r
YuncneHHoe anddepeHumpoBaHms. u/course/view.p
15 andpdepeHunposa | 2. Cxogswuecs dopmynbl yncneHHoro | hp?id=5794
Hue anddepeHympoBaHms. Cnocobbl NOCTPOEHNS CXOLALLMXCA
dopmyn YUCreHHoro andgepeHumMpoBaHms.
1. MeTOoap! peLleHnst MMHENHbIX CUCTEM. https://edu.vsu.r
MogudumumpoBaHHbin MeTof Maycca. u/course/view.p
2. MeToa NpOroHKM peLUeHnst MIMHENHbBIX CUCTEM C TpeX hp?id=5794
OunaroHanbHOM MaTpuLen. YCToN4mMBoCTb MeToaa.
YucneHHble _
. . | 3. MeTog npocToi ntepauumu. [loctatoyHble YCNoBus
1.6 MeToabl IMHENHON
anreBpbl CXOAMMOCTU U HEOOXOOUMBIE U JOCTAaTOYHbIE YCIOBUS
cxoamMocTun. MeTof HauckopemLero rpagueHTHoOro cnycka.
MeTop Akobu n 3enpens.
4. Yucno obycnosneHHocTn MmaTpuupbl. OueHka
NOrpeLHOCTU peLLeHUs.
YuncneHHble https://fedu.vsu.r
meTogbl pewenunsa | 1. Mpobnembl COGCTBEHHbLIX 3HAYEHWN. u/course/view.p
1.7 npobnemsl 2. MeTogpl Kpbinosa u [laHunesckoro. hp?id=5794
COBCTBEHHbIX 3. MeTog BpalleHnst AN CUMMETPUYHBLIX MaTpuL,.
3HaYeHun
1. MeTopg Tennopa pelwweHns 3agayun Kowwm ans https://fedu.vsu.r
YucneHHble anddepeHunansHOro ypaBHeH st NepBoro nopsiaka. u/course/view.p
MeToabl peweHns | 2. Metog nomaHbix dunepa. hp?id=5794
18 3agaum Kowwm ana | 3. Metoapl PyHre-KyTThl. OLeHKa NorpeLuHoCcTy.

O0BbIKHOBEHHbIX
anddepeHumnans
HbIX YpaBHEHUI

4. 'HTepnonsaumoHHbii MeToa Agamca.

5. OkcTpanonsaunoHHbIn metoa Agamca.

6. YCTOMYMBOCTb U CXOOAMMOCTb METOAOB NONMMHOMUATNBHON
annpokcMMaumn.




YucneHHble
MEeTOdbl peLLeHnst

1. NoHsATME O KOHEYHO-PA3HOCTHbLIX MeToAax peLleHus

https://fedu.vsu.r
u/course/view.p

1.9 KpaeBbIx 3agay KpaeBbix 3afad Ans Oﬂyl hp?id=5794
2. Annpokcumaumsi. YcTonumBocTb. CXoanMOCTb.
ans oy
1. Obwasn cxema meToda CETOK peLleHus KpaeBbix 3agay https://edu.vsu.r
ana andpdepeHumnanbHbIX ypaBHEHNA MaTeMaTUYECKON u/course/view.p
PU3NKN. hp?id=5794
2. CXoguMOCTb pa3HOCTHOW CXEMBbI.
MeToa ceTok 3. AnnpokcMmaums Ha peLLeHun.
peweHns Kpaesbix | 4. YcTtonumBocTb. Teopema dunmnnosa.
110 3agady ang 5. MeToa KOHEYHbIX 3NEMEHTOB.
' ypaBHEHWI C 6. PasHocTHble cxembl ANs ypaBHEHWS TennonpoBOAHOCTU
YacTHbIMN C OQAHOW NPOCTPAaHCTBEHHOMN NEPEMEHHON; ABHbIE U
NPOV3BOLHbIMU HesABHbIE CXEMbI.
7. Pa3HoCTHas cxema ansa ypasHeHun [yaccoHa B
NPSIMOYrONIbHUKE, €€ KOPPEKTHOCTbD.
8. MeTogbl pelueHust ceTouyHoW 3ajadn [upuxne angd
ypaBHeHun NyaccoHa.
1. Haunyuwwee paBHoMepHoe npnbnmkenne pyHKLMM Ha https://edu.vsu.r
oTpeske. u/course/view.p
2. EANHCTBEHHOCTb MHOMO4YfIeHa Hauny4Lwero hp?id=5794
Hauny4ywee npubnmkexus B C.
111 paBHOMepHOEe 3. Cnocobbl nocTpoeHus npubnuxkeHms 6nmnskoro K
' npuénuxeHne Hanny4wemy.
PYHKLUMM 4. OpTOroHanbHbI€ MHOFOYMEHbI.
5. Mpouecc opToroHanusauuu Lmugra.
6. PekkypeHTHble dopmynbl  Ans  OPTOroHasnbHbIX
MHOIQ4YS1EHOB.
2. JlabopaTtopHble 3aHATUA
1. MaTtemaTtunyeckass 06paboTka aKCNnepuMeHTarnbHbIX https://edu.vsu.r
OaHHbIX. MeToa HauMeHbLUNX KBagpaToB. u/course/view.p
NCTOYHMKN 1 . o
2. CnnaviH dyHKuun hp?id=5794
2.1 Knaccudukaums L
NOrPEWHOCTH 3. Mogenu obLen mexaHuKn COLWHbIX cped. Teopus
nedopmauuu
4. Mogenv YebblweBa.
YuncneHHble 1M . https://fedu.vsu.r
. MeTon geneHusa oTpeska nomnonam, MeTog NpocTomn ;
29 METO/b! peLLeHNs WTepaLmm 1 MeTon HbloToHa. u/cqur_se/wew.p
HEeNMHENHbIX 20 hp?id=5794
- . OueHka norpeLuHocTHM.
ypaBHEHUN
1. MNMocTaHoBKa 3agayn NHTEPNONALUN. https://fedu.vsu.r
MHTepnonaumoHHbIn MHOrouneH JlarpaHxa. PasgeneHHsle | u/course/view.p
WHTepnonauns pasHocTW. HTeprnonsuMoHHbIE MHOrouneHsl HeoToHa. hp?id=5794
2.3 anrebpaunyeckumn | 2. MHorouneHsl Yebbiwesa. OnTumanbHbIv BbIOOP y310B
MHOro4nIeHamm NHTEepPNonaAunun.
3. Cx0QMMOCTb MHTEPNONSALMOHHOIO nNpovecca.
4. nTepnonsums cnnanHamu. Kybudeckue cnnanHbl.
1. KBagpaTypHasa dpopmyna. ObLiee MHTEpPNonsLnoHHas https://edu.vsu.r
KBaZpaTypa 1 ee NorpeLlHoCTb. u/course/view.p
2. KBagpatypHble chopmynbl HetoToHa-KoTteca. hp?id=5794
24 YuncneHHoe 3. CxogumocCTb KBagpaTypHOro npoecca.
' WHTErpMpoBaHune 4. CxogMMOCTb KBaApaTypHOro npoLecca, NopoXaeHHOro
KBagpaTypHbiMu hopmynamum [aycca.
5. Cnocobbl MOBbIWEHUS  TOYHOCTW  KBagpaTypHOW
dopmynebl. MNpasuna PyHre
1. HekoppekTHOCTb hopMy bl YNCIIEHHOrO https://edu.vsu.r
YucneHHoe onddepeHUpoBaHms. u/course/view.p
2.5 andbdepeHumposa | 2. Cxopgswmecs dopmynbl yucneHHoro | hp?id=5794
Hue anddepeHumpoaHmsa. Cnocobbl NOCTPOEHNS CXOAALLMNXCA
dopmMyn YUcneHHoro andpepeHUmpoBaHms.
26 YncneHHble 1. MeToapl peLlleHnst MMHENHbIX CUCTEM. https://edu.vsu.r

MeTobl JIMHENHON

MoauduumpoBaHHbii MeToA Maycca.

u/course/view.p
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anrebpsbl 2. MeToA NPOroHKN peLleHns NMMHENHbIX CUCTEM C hp?id=5794
TpexauaroHanbHOM maTpuuen. YCTOMYMBOCTb MeToaa.
3. MeToa npocTton utepaunn. [loctatovHble yCroBus
CXOOUMOCTM M HeobxoaMMble U OCTAaTOYHbIE YCIOBMS
cxogumocTu. MeToq HancKoperLero rpagMeHTHOro crnycka.
MeTog Akobu n 3enpens.
4. Yuncno obycnosneHHocTu MaTpuupbl. OueHka
NOrpeLIHOCTN peLleHus.
YucneHHole https://fedu.vsu.r
meToabl pewenns | 1. NMpobnembl COBCTBEHHLIX 3HAYEHWIA. u/course/view.p
2.7 npobnemsl 2. MeTogpl Kpbinosa u [JaHunesckoro. hp?id=5794
COBCTBEHHbIX 3. MeToa BpalleHnst ANt CUMMETPUYHBIX MaTpul,.
3Ha4YeHUN
1. MeTopg Tennopa peweHus 3agaym Kowm ans https://edu.vsu.r
YucneHHble anddepeHunansHOro ypaBHeH st NepBoro nopsiaka. u/course/view.p
MeToAbl pewweHus | 2. MeTog nomaHbix dunepa. hp?id=5794
28 3agaun Kowwu gns | 3. MeTtogpl PyHre-KyTThl. OLieHKa NorpeLHocTy.
’ OObIKHOBEHHbIX 4. NHTepnonsaunoHHbin metoa Agamca.
anddepeHumnans | 5. AkcTpanonsauMoHHbIN MeTog Agamca.
HbIX YpaBHEHUI 6. YCTONYMBOCTb U CXOANMMOCTb METOAOB NOSIMHOMUASTbHON
annpokcMMmaumn.
YucneHHble 1n https://edu.vsu.r
. MoHATNE O KOHEYHO-PA3HOCTHBLIX METOAAX PELUEHMS ;
29 MEeTOoAbl peLLeHns KpaeBbIx 3aaay ans OfY. u/cqur_se/wew.p
KpaeBblx safad 2. Annpokcumaums. YctonumBocTtb. CXoQmMmMocTb. hp?id=5794
pokcumaly a
ans Oy
1. Obwasn cxema meToa CETOK peLleHus KpaeBbix 3agay https://edu.vsu.r
ans anddepeHumansHbIX ypaBHEHUI MaTEMaTUYECKON u/course/view.p
hU3MKN. hp?id=5794
2. CXxoguMMOCTb pa3HOCTHOW CXEMbI.
MeTopn ceTok 3. Annpokcumaums Ha peLleHuun.
pewleHns Kpaesbix | 4. YctonumsocTb. Teopema dunmnnosa.
210 3apaq ans 5. MeToa KOHEYHbIX 3N1EMEHTOB.
' ypaBHEHUI C 6. PasHocTHblE cxembl ANst ypaBHEHWSI TEMMONPOBOAHOCTM
YacTHbIMU C OAHOW NPOCTPaHCTBEHHOM NEPEMEHHO; SIBHbIE U
NPOV3BOLHbIMU HesIBHble CXEMbl.
7. PasHocTHasa cxema ans ypasHeHun [lyaccoHa B
NPSIMOYTrONbHMKE, €€ KOPPEKTHOCTb.
8. MeTogpl pelleHus ceTouHOW 3agaun [dupuxne gns
ypaBHeHun NyaccoHa.
1. Hamnyuywee paBHomepHoe npubnmxeHne yHKUMM Ha https://fedu.vsu.r
oTpeske. u/course/view.p
2. EAMHCTBEHHOCTb MHOrouneHa Havnyywlero hp?id=5794
HaunyJwee npubnmkexus B C.
211 paBHOMepHoe 3. Cnocobbl NoCTpoeHnUst NpUobnmkeHns 6NnM3kKoro K
' npubnmxkeHne Hauny4dwemy.
dYHKLMM 4. OpToroHanbHble MHOTOYSIEHbI.
5. Mpouecc opToroHanusauuu lWmuara.
6. PekyppeHTHble (hopMynbl Ans1 OPTOrOHanNbHbIX
MHOIO4SIEHOB.
13.2 Tembl (pa3gaenbl) AUCLUUMIIMHBLI U BUAbI 3aHATUI:
Bugbl 3aHaTMIA (YacoB)
Ne HanmeHoBaHne Temsbl
n/n (pasgena) oncumnImHbl JNlekumm| MNpaktnyeckme [JlabopatopHbie Camog;%;:)TTzanaﬂ Bcero
VCTOYHMKM 1
1 Knaccudpmkauus 3 0 4 10 17
norpeLuHocTemn




YucneHHble meToabl

2 peLleHNst HENMUHENHBIX 5 0 4 10 19
ypaBHeHWI
UHTepnonaums

3 anreGpanyeckumm 5 0 6 10 21
MHOro4nieHamm
Hauny4wee paBHomMepHoe

4 npubnmkeHne yHKLMKN 4 0 4 10 18
YucneHHoe

5 WHTErpnpoBaHue 6 0 6 10 22
YucneHHoe

6 anddepeHumnpoaHue 5 0 4 10 19

7 YuncneHHble meToabl 6 0 6 10 29

NMHeHoM anrebpsbl

YucneHHble meToabl
8 pelieHns npobnembl 5 0 4 10 19
COOCTBEHHbIX 3Ha4YeHUI

YucneHHble MeToabl
pelueHuns 3agaym Kowm
9 OJ1S1 OObIKHOBEHHbIX 5 0 6 10 21
anddepeHumnanbHbIX
ypaBHEHNI

YucneHHble MeToab!
10 | pelleHus KpaeBbIx 3aaad 5 0 6 10 21
ana oy

MeTop ceTok pelueHus
KpaeBblX 3aga4y ong

1 ypaBHEHWIN C YaCTHLIMU S 0 4 8 17
NPON3BOLHbIMU
UTtoro: 54 0 54 108 o1

14. MeToanyeckue ykasaH1a Ans odyvaroWwmxca Nno 0CBOSHUIO AUCLUMNIIUHDbI

OcBoeHMe aucuunnuHbl npegnonaraeT He TONbko 0Osi3aTenbHOE noceLleHne
o0yyalLNMCHa ayauTOPHbIX 3aHATMI (NabopaTopHbIX 3aHATUN) U akTUBHYHO paboTy Ha
HWX, HO U CaMOCTOATENbHYHO y4eOHY0 OeATENbHOCTb, Ha KoTopyto oTBoanTca 108 Yacos.

CamoctoaTenbHass yd4ebHas  OeATenbHOCTb  CTYOEHTOB N0 AUCUUNSINHE
«YncneHHble meTogbl» NpeanonaraeT BbINOMHEHNE CrieayoLWNX 3a4aHWNi:

1) camocTtoaTenbHoe wu3ydeHne y4debHbiXx MaTtepuanoB no pasgenam 1-11 ¢
NCNONMb30BaHMEM OCHOBHOM UM  [OMOSHUTENbHOW NuTepaTypbl, WHGOOPMALMOHHO-
CMpaBOYHbIX U MONCKOBbLIX CUCTEM;

2) NoAroToBKY K TEKyLWMM aTTecTauusimM: BbINOfIHEHME NnabopaTopHbIX 3agaHui no
nouncky Heobxoanmblx Ans paboTsl B ayautopum maTtepmanos B IHTepHeTe.

Ocoboe BHMMaHVe oby4aloLmMXCs HanpaBnseTcss Ha OCBOEHWE MNPaKTUYECKUX
MEeTOAOB YNCIIEHHOTO AandcepeHumpoBaHns, WHTErpMpoBaHus, peLlueHns
anrebpaundeckunx, avdpdepeHumnanbHbiX U UHTErpanbHbIX YpaBHeHWN. KauecTBeHHOE
BbiNofHeHWe nabopaTopHbix paboT nogpasymeBaeT MNOSIHOLUEHHOE U3YyYeHne U
MaKcMMarnbHOE UCMNOoSb30BaHWe BCEX NpefoCcTaBeHHbIX 0byyaowmmMmesa NHpOpMaLNOHHO-
KOMMYHUKaLMOHHbIX pecypcoB. [puoputeTHon sBnsietca pabota ¢ obLieaocTynHbIMU
COBPEMEHHbIMM NakeTammn NporpaMmm.



Bce BbiNonHAemble  CTydAeHTamMm  CaMOCTOATENbHO  3afdaHusa  nognexar
nocrieaytoLlen nposBepke npenogasatenem Ans nonyvyeHns Oonycka K 9k3aMeHy.

B cnyyae HeobGxoaumocTM nepexoga Ha AUCTAHUMOHHBIA pPeXnM  0byyeHus
ncnosnb3yeTcs SNEKTPOHHbIN KypC «YncneHHole mMeToabI»
(URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha noprane «ONEKTPOHHbIN
yHuBepcutet BlY».

15. MNepe4yeHb OCHOBHOW W [OMNOJIHUTENBLHOM NUTEpaTypbl, PECYPCOB WMHTEpPHET,
Heo6XxoAUMbBIX ANA OCBOEHUA AUCLIMNIIUHDbI

a) OCHOBHas nuTepartypa:

Ne n/n McTOYHMK
Bbaxeanos H.C. YncneHHble meToabl: y4eb. nocobue / H.C. baxeanos, H.IN. XXugkos, .M.
1 Ko6enkbkos; MI'Y um. M.B. JlomoHocoBa — 6-e n3g. — M.: BuHom, Jlabopatopus 3HaHun 2008. — 637

c. (Bce Npeablaylime msgaHus).

Oemuposuy B.T1. OcHOBbI BbIMMCINTENBHON MaTemMaTuku: y4eb. nocobue/ B.IN. Oemngosuy, N.A.
MopoH, — 6-e usg. — CI16.: Jlanb, 2007. — 664 ¢ (BCe npeablgyLine n3gaHus).

0) gononHuTenbHasa nureparypa:

Ne n/n NcTouyHuK

3 Bbaxeanos H.C. YncneHHble MeToabl B 3aga4ax 1 ynpaxHeHusx: y4eb. nocobue / H.C. baxeanos,
A.B. NNanuH, E.B. YmxonkoB; noa Bea. B.A. CagosHudesa. — M.: Bbicwas wkona, 2000. — 190 c.

B) MH(pOPMaAUUOHHbIE 3NEKTPOHHO-oGpa3oBaTenbHble pecypcbl (oduuManbHble  pecypcbl

MHTEpHeT)*:
Ne n/n Pecypc
ApywaHsaH O.B. YucneHHble pelleHWss UHTerpanbHbIX ypaBHeHWn Metogom ksagpatyp / O.b.
4 ApyLUaHsH. - HAMBL, MITY- UHTepHeT pecypc: http://num-

anal.srcc/msu.ru/meth mat/prac gdf/page 24/htm .

ApywaHsaH O.B. PeweHnuve 3agaun Kowu ansa obbikHOBEHHbIX anddpepeHumnanbHbix ypasHeHuin/ O.b.
5 ApywaHsH, C.0. 3anetkmH. —  HUMBL  MIY-  WHTepHeT  pecypc: http://num-
anal.srcc/msu.ru/meth _mat/prac_qdf/page 27/htm .

MpuknoHckun B.W. YucneHHuble metogbl / B.W. MpuknoHckuin. — MY ®dusdak. — VIHTEpHET pecypc:

6 http://num-anal.srcc/msu.ru/meth_mat/prac_gdf/page 23/htm .

7 TeipTeiwHMKkoB E.E. MeTogbl yncnenHoro aHanusa / E.E. TeipTeiwHmkoB. — UBM PA. — UHTepHeT
pecypc: http://window.edu.ru/ window/library?p_rid=39142 .

8 OBC «YHuBepcuteTckas Bubnuoteka OHNanH»: obpasoBaTernbHbIN pecypc:
<URL:http://www.biblioclub.ru> .

9 HayuHas 3oHanbHasa 6ubnuoteka BopoHeXCKOro rocyaapcTBEHHOrO yHMBepCcUTeTa : ONEKTPOHHbIN

katanor : https://www.lib.vsu.ru/ .

16. lNepeyeHb y4eOHO-MeTOANYECKOro obecrnevyeHus AnA CaMoCTOATeNbHOM paboTbl
(y4ebHO-memodudeckue pekomeHOauyuu, nocobus, 3adayHUKU, MemoOuYeCKUE yKal3aHUsl MO 8bIMOTHEHUIO
rpakmu4yeckux (KOHmMPOJIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n McToYHmK
Baxeanos H.C. YucnenHble metogpl: y4eb. nocobue / H.C. Bbaxsanos, H.M. XXwuakos, .M.
1 Kobenbkos; MI'Y um. M.B. JlomoHocoBa — 6-e n3a. — M.: buHom, JlabopaTtopus 3HaHumn 2008. — 637 c.

(BCe npeblayLine nsgaHms).

OemnpgoBny B.M. OcHOBbI BbIMUCIIUTENBHOM MaTeMaTuku: y4eb. nocobue/ B.MN. Oemuposud, U.A.
MopoH, — 6-e usg.- Cl6.: JlaHb, 2007. — 664 c (Bce nNpeabigyLume nsgaHus).

BaxsanoB H.C. YucneHHble MeToabl B 3agadax M ynpaxHeHusix: y4yeb. nocobue / H.C. bBaxsanos,
A.B. NNanuH, E.B. YmxoHkoB; nog Ben. B.A. CagoBHudeBa. — M.: Beicwas wkona, 2000. — 190 c.

ApywaHsiH O.B. YucneHHble pelleHust MHTerpanbHbIX ypaBHeHWn Metogom keagpatyp / O.b.
4 ApyLUaHSsH. - HMBL MIY- WHTepHeT pecypc: http://num-
anal.srcc/msu.ru/meth _mat/prac_gdf/page 24/htm .

5 ApywaHsiH O.b. Pewenne 3agaym Kowwu gnst o6bIkHOBEHHbIX guddepeHumanbHbix ypaBHeHui [ O.b.



http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_23/htm
http://www.lib.vsu.ru/)
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm

8

ApyLUaHSH, C.0. 3aneTkuH. - HAMBL MIy- WHTepHeT pecypc: http://num-
anal.srcc/msu.ru/meth mat/prac gdf/page 27/htm .

MpuknoHckun B.W. YucneHHuble metoabl / B.W. MpuknoHckun. — MY ®dusdak. — VIHTepHeT pecypc:
http://num-anal.srcc/msu.ru/meth _mat/prac_qdf/page 23/htm .

ToipTbilwHMKOB E.E. MeTogpl yncneHHoro aHanusa / E.E. TeipTbilwHMKoB. — MBM PA. — NHTepHeT
pecypc: http://window.edu.ru/ window/library?p rid=39142 .

17. ObpasoBaTternbHble TEeXHOJIOrMWU, UCNONb3yeMble Npu peanusauum y4ebHOMU
AUCLUMNIINHBLI, BKNOYas AUCTaHUMOHHbLIE oOpasoBaTtenbHble TexHonoruu (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0bGy4YeHue):

Mpn peanuaauumn AUCUMNIMHBI MCNONb3YOTCA cnegyowme obpasoBaTenbHble
TEXHOMOrnN: JOrMyeckoe MOoCTPOeHUe AUCUUNIUHBI, YCTaHOBMEHUE MeXNpeaMeTHbIX
cBA3en, obO3HayeHMe TeopeTU4ecKoro u MNPaKTUY4eCKoro KOMMOHEHTOB B Yy4YeBHOM
MaTepuarne, akTyanusaumsi IM4HOro un y4ebHo-nNpodeccnoHanbHOro onbiTa obyyarLmxcs,
BKMOYEHNE 3M1EMEHTOB ANCTAHLUMOHHBIX 06pa3oBaTeNibHbIX TEXHONOMMNA.

B npaktnmyeckom 4Yactu Kypca WCMNONb3yeTcs CTaHO4apTHOE COBPEMEHHOEe
nporpammHoe obecneyeHne NepcoHanbHOro KOMNbTEpPa.

B u4actm ocBoeHus wmaTepuana NeKUMoHHbIX U nabopaTopHbIX 3aHATUN,
CaMoCTOATENbHOM paboTbl MO OTAENbHbIM pasgenam  OUCUMNNWHBI,  NPOXOXAEHUS
TeKyLen n NpoMeXyTo4YHON aTTecTaumm MoXeT MPUMEHSTLCA ANEKTPOHHOEe OByyeHue u
ANCTaAHUNOHHbIE OOpasoBaTefibHble TEeXHONOrMM, B 4YaCTHOCTW, OfIEKTPOHHLIA KypcC
«YucneHHble metogbl» (URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha nopTane
«ONEKTPOHHbIN YyHMBepcuTeT BIY».

18. MaTepnanbHoO-TeEXHU4YECKOe obecrnevyeHme ANCLUUNIIUHDI:

KoMmnbloTepHbIA  Knacc: cneunanuavMpoBaHHasi Mebenb, MapkepHasi [O0cCKa,
nepcoHanbHble KOMMNbIOTEPHI.

MepeyveHb Heobxoanmoro nporpammHoro obecnevexus: Ubuntu (6ecnnaTtHoe n/unm

cBobogHoe Mno, NULUEH3NS: https://ubuntu.com/download/desktop);
VisualStudioCommunity (6ecnnatHoe n/vnm cBobogHoe Mno, nuueH3unsa
https://visualstudio.microsoft.com/ru/vs/community/); MATLABCIlassroom

(cybnuueH3noHHbIN KOHTpaKT 3010-07/01-19 oT 09.01.19); LibreOffice
(GNULesserGeneralPublicLicense (LGPL), 6ecnnatHoe u/unn ceobogHoe MO, nuueHsus:
https://ru.libreoffice.org/about-us/license/); Lazarus (GNULesserGeneralPublicLicense
(LGPL), ©ecnnatHoe w/unun cBobogHoe 1O, nuueHsma:  https://www.lazarus-
ide.org/index.php); FreePascal (GNUGeneralPublicLicense (GPL), 6ecnnatHoe wu/vnu
ceobogHoe IO, nuueHsus: https://www.freepascal.org/fag.html); Mozilla Firefox (Mozilla
Public License  (MPL), becnnatHoe u/mnn  cBobogHoe MO, nuueHsus:
https://www.mozilla.org/en-US/MPL/); Maxima (GNU General Public License (GPL),
©ecnnaTtHoe n/unn ceobogHoe MO, nuueHsuns: http://maxima.sourceforge.net/fag.html).

19. POoHA OLEHOYHbIX CPEeACTB:
19. OueHou4HbIe cpeacTBa ANns NPoBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsaoK OLEHKM OCBOEHMSA obyvarowmummncsa y4ebHoro Matepuana onpeaenseTtcs
coaepXaHueM crieayloLmx pa3aenos AUCLMNMUHBIL:

WHankaTop(bl)

Ne KomneTeH OueHouYHble
HavnmeHoBaHue pasgena AvcumMniuHbl (Moayns OCTWKEHWSA

n/n pasgena aucu (moayns) Lunsi(n) Ig‘)MI'IeTeHLI,I/IM cpeacTtea
1.1. icTouHMKM 1 KnaccudmKaLumsa norpeLtHocTy. OrK-1.1, KomnnekT

1. | 1.2. YncneHHble MeToabl peLleHUs HeNUHENHbIX OrnK-1 OrK-1.2, nabopaTopHbIX
ypaBHEHWUN. OlnK-1.3 3agaHunn Ne 1,2



http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_23/htm
https://ubuntu.com/download/desktop
https://visualstudio.microsoft.com/ru/vs/community/
https://ru.libreoffice.org/about-us/license/
https://www.lazarus-ide.org/index.php
https://www.lazarus-ide.org/index.php
https://www.freepascal.org/faq.html
https://www.mozilla.org/en-US/MPL/
http://maxima.sourceforge.net/faq.html

NHankaTop(bl)
Ne KomneTeH OueHouHble
HavnmeHoBaHwve pasgena ancuunnuHel (Mogyns OCTWKEHUSA
n/n Pash AeR (Moayn=) Lns() Iﬁ)MI‘IeTeHLI,VIVI cpencrsa
1.2. YucneHHble MeTOAbI PELUEHUS HENTMHENHBIX <
ypaBHEHWN. OMIMIIEKT
2 1.3. Hamnyuywee paBHOMepHoe Npubnmxexune OrK-1 OTK-1.1, nabopatopHLIX
OrK-1.2 3agaHun Ne
dDyHKUNN. o 236
1.6. YncneHHble MeToabl NIMHEeNHOW anrebpbl.
1.2. YncneHHble MeToabl peLleHnst HENMUHENHbIX OmnK-1 OlMK-1.3
ypaBHEHUN. Komnnekr
3 1.4. YncneHHoe nHTerpupoBaHue. nabopaTopHbIX
1.8. UncneHHble meToapl pelleHns 3agaydn Kown 3agaHmn Ne
Ansi 06bIKHOBEHHbIX AnddepeHLManbHbIX 4,2.8
YPaBHEHWI.
1.3. Haunyuywlee paBHOMeEpPHOE NpubnmkeHme OriK-1 OrkK-1.1 Komnnekr
DyHKLMUN. nabopaTtopHbIx
4 | 1.5. YucneHHoe guddepeHLpoBaHme. 3agaHuin Ne
1.10. MeToA ceToK peLLeHns KpaeBbiX 3agad ans 3,510
YPaBHEHWUI C YaCTHbIMM NPOU3BOAHBIMMU.
1.5. YncneHHoe andpdepeHumnpoBaHme. OriK-1 OlK-1..1, Komnnekr
5 1.6. YncneHHble MeTOabl NIMHENHOW anrebpbl. OnK-1.3 nabopaTopHbIX
3agaHun Ne 5,6
1.4. YncneHHoe nHTerpupoBaHue. OrK-1 OrlK-1.1, Komnnekr
6 | 1.7. YucneHHble meToabl pelleHns npobnemsol OnK-1.2 nabopaTopHbIX
COBCTBEHHbIX 3HAYEHWN. 3anaHuii Ne 4,7
1.7. YncneHHble MeTOAbl pelleHns Npobnemol OrK-1 OrlK-1.1, Komnnekr
COBCTBEHHbIX 3HAYEHUN. OlnK-1.3 nabopaTtopHbIX
7 | 1.8. YucneHHble meToabl pelleHns 3agaymn Kolum 3apaHuii Ne 7,8
Onst 06bIKHOBEHHbIX AuddepeHumnanbHbIX
ypaBHEHUN.
1.9. YncneHHble MeToapbl peLleHNs KpaeBblX OrikK-1 OrlK-1.1, Komnnekt
8 3agay gna O4Y. OnK-1.3 nabopaTopHbIx
1.10. MeTopq ceToK peLleHus KpaeBblx 3aday ans 3apaHnii Ne 9,10
YPaBHEHWUN C YaCTHbIMW NPOU3BOLHbIMMU.
1.9. YucneHHble MeToabl peLleHns KpaesblX OriK-1 OrliK-1.1, Komnnekr
3agay gna OfY. OMNK-1.2 nabopaTopHbIX
1.10. MeTopq ceToK peLleHus KpaeBblx 3aday ans OrnK-1.3 3afaHni Ne 8,
9 | ypaBHEHUN C YACTHBIMW MPOU3BOAHBLIMMU. 9,10
1.8. YncneHHble MeToabl pelleHns 3agaydu Kowm
Onst 06bIKHOBEHHbIX AuddepeHunanbHbIX
ypaBHEHUN.
MpomexyTouHast aTTecTaLus MNepeyeHsb
BOMPOCOB K
dopmMa KOHTPONS — 9K3aMeH 3K3aMEHy

20 TunoBble OLEHOYHbIe cpeaAcTBa U MeToAMYEeCKUe mMaTepuanbl, onpegensolwme
npoueaypbl OLeHUBaHUA

20.1 TekywWwMn KOHTPOJb yCNeBaeMoCTHU

TeKyLU,aFI arrecrauma nposoanTCA B COOTBETCTBUU C lNonoxeHnem o TeKyu_|e|7|

atrectauum obyvaruwmxca no nporpaMmmamM Bbicwero obpasoBaHus BopoHexckoro
rocyaapCTBEHHOIO YyHMBEpcUTEeTa.

paborT,

B xope

Tekylwlan aTTecTtauusi NPOBoANUTCA B hOpMe KOHTPOSbHbIX paboT u nabopaTopHbIX

cogepXaHmne KOTOpbIX rnpuBegeHo HUMXxe. KOHTpOJ'IbHOIZ pa6OTbI

obyuvatowemycsa Bblgaetcs KMM ¢ npaktvyeckum nepevyHeM 3agaHui 1 npegraraeTcs

pelwunTb [AaHHble 3adaHusa. B

Xo4e BbIMOSIHEHMA 3adaHUW HeNb3sa  MNofb30BaTbCs

cpeacTBamMn CBA3M (BKNovasi ceTb VIHTEpHET) M niobbiMM NeYyaTHbIMU MaTepuanamu,
orpaHu4eHue no BpemeHn — 60 aCTPOHOMUYECKUX MUHYT.
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an TeKywemM KOHTpOosne YpoBEeHb OCBOEHUA yqe6HoM ONCUnnIIMHbl N CTeneHb
CCbOpMVIpOBaHHOCTVI KOMNeTeHUnn onpenendarTcd OoueHKaMn «3a4vyTeHOo», «HEe 3a4YTeHO».
Kpl/ITepl/lVI oueHnBaHuA pe3ynbTaTtoB o6yqu|/|$| npu TeKyLLI,eIZ arTectauun.

KoHTponbHasa pa6borta Ne 1

1. Obwas cxema METOAOB pelleHna KpaeBbiXx 3afad nnd  guddepeHumanbHbIX
ypaBHEHUN MaTemMaTuyeckon pmsnkn. PasHOCTHbIE CXEMBI.

o - o 2 —
2. HaiiT HauMeHbLUUI MONOXUTENbHbIN KOpeHb ypaBHeHust X~ +Inx—4=0 ¢ toyHocTblo
—_ -5 o
£ = 10" meTogoM NpocTbiX UTepaLmii.

KoHTponbHasa pa6boTta Ne 2
1. YncneHHble MeTOabl peLleHnsa nHTerpanbHoro ypasHeHuss ®pearonbma 2-ro poga.

2. HanTtum cobcTBeHHbIE 3HaYeHust maTpuubl MetogomM Kpbinosa:

4,4578 1,2158 0,0322 2,3620
1,2158 0,3602 3,5666 7,7822
0,0322 3,5666 5,6965 1,5555
2,3620 7,7822 1,5555 9,3232

KoHTponbHasa pa6borta Ne 3
1. MeToq ceToK AN aNMMNTUYECKOrO YPaBHEHWS.

2. PewnTb cnctemy MeToom npocCTbiX UTepauunn:

4,4578 1,2158 0,0322 2,3620
1,2158 0,3602 3,5666 7,7822
0,0322 3,5666 5,6965 1,5555
2,3620 7,7822 1,5555 9,3232

Na6opaTtopHasa pa6oTta Ne1

. y -3 -5
Bbluncnutb 3HadeHue pyHKumm sin(x) no dopmyne Tennopa ¢ TOYHOCTbIO & = 107, £=10

Na6opaTtopHasa pab6oTa Ne2

. . y -5
HaiiguTe HauMeHbLLNiA MONoXUTENbHBbIA kopeHb ypaBHenus f(X) =0 ¢ touHocteio € =10
MeTodamu geneHns nononam, NpocTbiX MTepaumn u HotoToHa.

NabopaTopHasn pa6oTta Ne3
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C NOMOLLbI MHTEPMNONSAUMOHHBLIX MHOrouneHoB HbtoToHa, CTtupnuHra n beccens Hanaute
3HayeHune yHkuum f(x), 3agaHHon Tabn. 1, B TO4Kax Xi, Xz, X3 (Tabn. 2). C noMowwbio cnnamH-
WHTEPNONALMM HanaMTe 3Ha4YeHNe JaHHON OYHKLNKN B TOYKE Xs.

NabopaTopHasn pa6oTta Ne4
b

-5
3apaHue. Bblamcnutb MHTEerpan J.f(X)dX C TOYHOCTbIO & =10 , nCnornb3ya npasuno
a

CvmncoHa M cocTaBHylO KBagpaTypHyto d¢opmyny [aycca c¢ natbto  y3namu. OueHuTb
MOrPELLUHOCTb UCMONb3yeMblX KBagpaTypHbIX OPMYN W onpeaenvTb YUCNO YaCTUYHbIX
OTPEe3KoB pas3bueHusi, HeobxoauMMoe Ansi AOCTUMXKEHMSI 3adaHHOW TOYHOCTU BbIMUCIIEHUS
WHTerpana.

NabopaTtopHasn pa6oTta Ne5
Ons 3aganHbix Ku P metopowm HeonpeaeneHHbIX Ko3hPULMEHTOB NOCTPOUTL dopmyny

k
yucrneHHoro anddepeHUMpPoBaHUS, annpPOKCUMUPYIOLLYHO f )(X) c nopsikom h? .

NabopaTopHasn pa6oTa Ne6

. . . -6
HaiiouTe pelueHne cucTEMbI JIMHENHBIX YpaBHeHui ¢ TouHocTbio € =107 meTopamu Maycca,
npocton utepauuun n 3enagens.

NabopaTtopHasa pa6oTta Ne7

Hantn Bce COBCTBEHHble 3HA4YeHUs NPennoXKEeHHOW MaTpuubl pa3mepoM 4x4 metogamu
BpaLleHusa, daHnnesckoro, Kpbinosa.

JlabopaTopHas paboTta Ne8

Hangute Ha oTpeske [0,1] peweHne 3agayn Kowm pgna cucteMbl OObIKHOBEHHbIX
anddepeHumnansHbIX ypaBHEHUI

% = £,(x, y,(x) y, (x))

%=fz(x,y1(x),yz<x)), V.0)= Yo ¥:00)=¥a

-4
¢ TouHocTbio € =107, meTopamu PyHre-Kytta, Agamca-bawwdopTta 4YeTBepToro nopsigka u
NpOrHo3a-KoppeKkumn (Mcnonb3ysa Ang nporHosa anroputm (37) n koppekumm — metog Agamca-
MynToHa 4yeTBepTOro nopsiaka).

NabopaTtopHas pa6oTa Ne9
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o°u
PelwunTb cMmellaHHyo 3agady A8 ypaBHEHUS TennonpoBOgHOCTH £ = P C Ha4yarnbHbIM
X
ycnosueM u(x,0)=f(x), 0<x <1, 0<t<0,1.
Hantn pelwweHne 3agaun Oupuxne B KBagpaTte co cTopoHon 1 Aonsa ypaeBHeHus Jlannaca c
kKpaesbiMn ycnosuamu Buga u(0,y)=fl(y), u(1,y)=f2(y), u(x,0)=f3(x), u(x,1)=f4(x), (

0<y<10<x<1).

Na6opaTtopHas pa6oTta Ne10

PelueHne nHTerpanbHoro ypaBHeHust ®pegronbma BTOPOro poaa MeToAoM MexaHU4ecKuX

KBagpatyp, Anda 3agaHHoro Konn4ecTtea y3roB.

[na oueHkn pesynbTaTa BbIMNOIHEHUS KaXOoW nabopaTOpHOM U KOHTPOSbHOM

pa6OTbI UCNOJIb3YKTCA crnenywLline noka3amesu:

1.

3HaHMe OCHOB COCTaBMEHWsi KOMMbIOTEPHBLIX NPOrpamMmm Afs peLleHust TUMOBbIX
mMaTeMaTU4YecKkmx 3agau;

3HaHMe NMEILLMXCS PECYPCOB AN PeLleHUs NPUKNaaHbIX MaTeMaTUYeCcKMX 3aaad;
YMEHME WCMNOofb30BaTh CTaHOAPTHbIE MakeTbl NPOrpaMmHoOro obecriedeHus Ans
pELUEHNs TUMOBbLIX MaTEMaTUYECKMX 3a4ay;

BrnageHne HaBblkaMu XpaHeHusi, noucka, cbopa, cuctemaTmsauum, obpaboTku u
MCnonb30BaHUS MHbopmaLmK.

[ns oueHuBaHMS pe3ynbTaToB Kaaon nabopaToOpHOM M KOHTPOSIbHOW paboThl

NCNOJIb3YEeTCA WKaJia: «3a4TeHO», «He 3a4TEHO».

CooTHOLLIEHNE MoKa3aTenen, Kputepmes W LWKanlbl OUEHMBaAHNUA pPe3yrbTaToB

o0y4eHna nokasaHbl B cnegyowien tTabnuue:

YpoBeHb
Kputepum oueHmBaHnsi KOMNETEHLMIA cchopMMpOBaHHOCTY
KOMMeTeHuumn

Lkana
OLIeHOK

Mpu BbINONHEHUN NaboOPaTOPHOW UMM KOHTPOSbHOW paboTbl CTYAEHT [octaToyHbIN 3a4TteHo
NPOAEMOHCTPMPOBaN B  [JOCTaTOMHOW Mepe: 3HaHMe OCHOB YPOBEHb
COCTaBfEHUS KOMMbIOTEPHbLIX MNPOrpaMm AN peLleHUst TUMOBbIX
MaTeMaTuM4ecKMx 3aja4y, MMEKLUXCS pPEeCcypcoB ANs  peLleHus
NPUKNagHbIX MaTtemMaTuyeckux 3agad, YMEHMEe WUCMofb30BaTb
CTaHOapTHble MNakeTbl MporpamMmHOro obecnevyeHust Onsa pelleHust
TUMNOBbIX MaTeMaTUYeCcKUx 3agdad, BNaJeHne HaBblkaMu XPaHeHWs,
noucka, cbopa, cucremaTmsaumm, o6pPabOTKM M UCMONb3OBAHUSA
WHopmaumu.

Mpu BbINONHEHUN NaboPaTOPHOW UNWN KOHTPOMbHOW paboTbl CTYAEHT - He
He npoAeMOHCTpMpoBarn B [OCTaTOYHOW Mepe: 3HaHWe OCHOB 3a4TeHo
COCTaBMEHUSI KOMMNbIOTEPHBIX MNpPOrpamMm Afs PeLUeHns TUMOBbIX
mMaTtemMaTu4eckux 3agay, WMEILMXCA pecypcoB AN  peLleHus
npuKnagHblXx MaTemMaTUyeckux 3agad, YMeHWe WCMosfb30BaTb
CTaHOapTHble NakeTbl MpPorpammHOro obecneyeHus Ans pelueHus
TUNOBbLIX MaTeMaTW4yeckux 3aad, BNageHuWe HaBblKaMWU XpPaHEHWs,
noucka, cbopa, cucremaTmsaumm, o6pPabOTKM M UCMOSIb3OBAHUSA
MHdOpMaLIUK.
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20.2 NMpomexyToyHasa aTrectauusi

I'Ipome>KyTqua;| arrecraumda no gucuumniinHe OCyLecCTBIIAeTCA B cbopme

cobecefoBaHMs MO 3K3aMEHALMOHHbIM OuneTam C MOMOLLbI0 HWXKe MPUBEAEHHbIX
OLIEHOYHbIX CpeacTB (MepeyveHb BOMPOCOB K 3k3ameHy). B Gunet BkntovatoTcs ABa
TEOPETMYECKMX BOMpOCA.

MepeyeHb BONPOCOB K 3K3aMeHY:

NeNe Tembl K TeKyLLen aTTecTaumm (3K3ameHy)
n/n
1. [MOHATME NOrpeLLHOCTEN.
2. YuncreHHble MeToAbl PELUEHUS CKaNsAPHbIX YpaBHEHUN.
3. NHTepnonsauuns anrebpanyeckuMmm mHorouneHamu. CnnavH-nHTepnonsaums.
4. YuncrneHHoe UHTerpupoBaHme.
5. YncneHHoe anddepeHUMpoBaHME.
6. YuncneHHble MeToabl peLleHns MMHENHbIX anrebpanvyeckmx ypaBHEHNIA.
7. YuncneHHble MeToabl pelleHns Npobnembl CO6CTBEHHbIX 3HAYEHUN.
8. YucneHHble MeToabl pelleHnst 0BblIKHOBEHHbIX AndddpepeHumanbHbiX YpaBHEHWUNA.
9. YuncrneHHble MeTobl PELLEHUS YPaBHEHUIN C YaCTHbIMU NPOU3BOAHBLIMU.
10. YuncrneHHble MeTOAbl PELLEHUS MHTErpanbHoro ypasHeHus pegronoma 2-ro poaa.
11 NcTOYHUKM 1 KnaccnukaLms BbIMUCTIUTENBHBIX NOrPELUHOCTEN. [orpellHoCTb YHKLUMK.
) Oco6eHHOCTN MaLLUMHHOWN apndMeTUKK. BrivsHme owmBoK OKpYrieHns Ha BbIYMCIIMTENbHbIV NPoLece.
YucneHHble MeToabl peLleHns CKanspHbIX ypaBHeHun. Knaccmdmkauus, obnacte npumMeHeHus,
12 anropuUTMbl Y NPENATCTBUSA peanusauun metofos. Metoabl AeneHns nononam, NPoCcTon utepauum u
' HbloToHa. CXxoAMMOCTb 1 OLEHKM NorpeLHocTM metogoB. OcobeHHOCTN YNCNEHHON 1 MPOrpamMMHON
peanusaumn MeTooB.
13 MocTtaHoBKa 3agayun nHTepnonsaummn. NMocTpoeHne NHTEPNONALMOHHOIO MHOTOUNEHA.
' MHTepnonsaunoHHbIn MHoro4neH Jlarpanxa. NorpelHocTb MHTEPNonauuu.
14. MHorouneHbl YebbiweBa 1 nx ceoricTBa. OnTUManbHbIA BbIGOP Y3N0B UHTEPNONALMA.
15. CxoamMMocCTb MHTepPnonsAUMOHHOro npouecca. JlokanbHasa nHTepnonsaums. NoctpoeHue cxogswerocs
WHTEPMOMALMOHHOrO npouecca.
16 KoHeuHble pa3HOCTM U nx cBoncTBa. Tabnuua pasHocTen. MHTepnonsaunoHHble dpopmynbl HetoToHa,
' Beccens n CtupnuHra.
17 PasgeneHHble pa3HOCTU N NX CBOWCTBA. VIHTepnonaunoHHas dpopmyna HetoToHa ans
HEpPaBHOOTCTOSALLMNX Y3OB.
18 WuTepnonsaumsa cnnaiHamu. KOHCTpymMpoBaHWe MHTEPNONsaLMoHHOro cnnanHa. OntumanbsHbl cnocob
' NOCTPOEHUs KyGu4eckoro cnnamHa.
19 MeToA NPOroHKM peLleHns NMMHENHbIX CUCTEM C TpexauaroHarnbHon matpuuen. MNpamas n obpaTtHas
) NPOroHKN. YCTOMYMBOCTb METOAA.
20 Haunnyuywee paBHoMepHoe npubnuxkeHne dyHKUMM Ha oTpeske. Teopembl Yebbiwesa. Cnocobbl
' NOCTPOEHUs NPUBAMKEHUs, BIN3KOro K HaunyyLiemy.
21 YucneHHoe nHTepnonvpoBaHue. KBagpatypHas dopmyna. ObLas nHTepnonsumnoHHas ksagpartypa u
ee MorpeLHoCTb.
22. KsagpatypHble dopmynbl HetoToHa-KoTeca, norpelHocTb M YacTHble criyyaw.
23. JlokanbHO-UHTEPNONALUOHHLIE KBagpaTypHble dOPMYIibl U MX NOrPELLHOCTb.
o4 CxoaumocTb KBagpaTypHOro npouecca. Teopema 0 HE0GX0ANMbIX Y OCTATOUYHBIX YCIOBUSIX
CXOAMMOCTM KBagpaTypHOro npotecca.
KsagpaTypHble dhopmynbl HauBbicLwero anrebpanyeckoro nopsiaka To4HocTu. Teopema o Bbibope
25. y3noB. MHorouneHs! JlexxaHapa v ux ceorctBa. KsagpatypHasa copmyna Maycca. CxoanmocTb
KBaZpaTypHOro npotecca, NopoxaeHHoro KksagpartypHbiMu doopmynamu ["aycca.
MocTpoeHune cxogdawmxcsa KBagpaTypHbix npoueccoB. Cnocobbl NOBLILLEHNUS TOYHOCTM KBagpaTypHON
26. dopmynebl. MNMpasuno PyHre. OcobeHHOCTN YNCNEHHON N NPOrpaMMHON peanu3aumm KBagpaTypHOro
npotecca.
57 YucneHHoe gudpdepeHuyuposaHmne. Cnocobbl NOCTPOEHNST CXOAALLMXCH (POPMYIT YNCTIEHHOTO
' andpepeHUMpoBaHus.
YncneHHble MeToObl peLleHns NMHeHbIX cucteM. Knaccuyeckas cxema metoga Maycca. Cxema ¢
28. BbIOOpOM rmaBHoro anemeHTa. Mogudumkaumsa metoga Naycca. lNporpammHas peanmsaums Metoga
"aycca ¢ BbIGOPOM rMaBHOro anemMeHTa.
29. MeTof NpocTOn UTepaumun peleHns NMMHENHbIX CUCTEM, CXOAMMOCTb METOAA, OLLEHKU NOrPELLIHOCTH.
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MeToabl Akobun n 3engens.
30 BnusaHve owmnbkm oKpyrneHns Ha BbIYMCNUTENBHbIA MPOLLECC NPU peLleHnn NMHENHbIX cucTeM. HYucno
' 06ycnosneHHocTn MaTpuupbl. OLueHKa NorpeLlHOCTU PELLEHUS.
31 MeToabl Kpbinoa n [JaHNMNEBCKOro OTbICKaHMUsi COBCTBEHHbIX 3HAYEHM N BEKTOPOB. Cnocobbl
PacKpbITUS XapakKTepMCTUHECKOrO MHOTOUS1IEHA.
32 MeToabl Tennopa n PyHre-Kytta pelwueHuns 3agaum Kowwm ana guddepeHumnansHOro ypaBHEHUS
nepBoro nopsgka.
33 YCTOMYMBOCTb Y CXOAMMOCTb METOAOB NOSIMHOMMArbHAs annpokcumauus. YCTOMYMBOCTbL MeToaa
) Apamca.
34 YuncneHHble MeTOAbI peLleHns KpaeBbix 3agay Ans 0ObIKHOBEHHbIX AndddepeHLnanbHbIX YpaBHEHNNA.
) MeToa ceTok. Metoq cTpensbbi.
OO6Las cxeMa METOAOB peLleHMs KpaeBbIX 3adad ans auddepeHumanbHbIX ypaBHEHWN
35. MaTemaTtm4eckon pusnkun. PasHocTHble cxembl. CXOOMMOCTb Pa3HOCTHOM CXeMbl. ANNMPOKCMMaLns
pelueHus. YctonymsocTb. Teopema dununnosa.
36 MpocTeniwmne pasHOCTHbIE CXEMbI AN YPaBHEHUS TENNONPOBOAHOCTU. ANNPOKCUMALIMSA SBHOW 1
' HesiBHOM cxeM. [MpuHUmMn Makcumyma. Y CTONYMBOCTb SBHOM M HESIBHON CXEM.
37. [MpocTenwag pasHocTHasa cxeMa 3agayv OQupuxne ans ypaBHeHus NyaccoHa.
38 YuncneHHas peanu3auns NpocTenLlen pasHOCTHON CxeMbl pelleHns 3agayun Qupuxne ona ypaBHeHUs
' Jlannaca.
39. MeToa MexaHN4eCcKMX KBagpaTyp peLleHns nHTerpanbHbiX ypaBHeHU dpearonbMa BTOPOro poga.
[ns oueHMBaHus pe3ynbTatoB OOy4YeHUs Ha 3K3aMEHE MCMONb3yKTCA creaylwme
nokKasaTternu:

1) 3HaHWe TeopeTNYeCcKNX OCHOB;

2) ymMeHue pellaTtb 3agadv

3) ymeHue paboTaTtb C anropytMaMmm MeToA0B U MHPOPMALMOHHBIMU pecypcamu;
4) ycrnelwHoe NpoxoxaeHue TekyLlen atTectaumm.

[Ona oueHuBaHus pe3ynbTaTtoB 3K3aMeHa WCNOoJib3yeTCA wWkKasa: «OTITINYHO»,

«XOopowo», «yaoBneTBoOpuUTEsibHO», «HEYOOBJIETBOPUTESTIbHO».

CooTHOLIEeHNe noKasaTenen, KpPUTEpUeB W LIKanbl OLEHMBaHUS pe3ynbTaToB

o0y4eHnda nokasaHbl B cnegyowen tTabnuue:

Kputepuu oueHnBaHns KomneTeHumm YpoBeHb Lkana oueHok
ccpopmumposaH
HOCTH
KOMneTeHuumn
lMpu oTBeTe Ha BONPOCHI 3K3aMeHaUMOHHOro buneTa cTygeHT | [loBbIWEHHbIV «OTAnYHO»

NPOAEMOHCTpPUPOBaZl B MOMHOM Mepe: 3HaHMe OCHOB
COCTaBMEHUS1  KOMMbIOTEPHBIX MpOrpaMM  ANS  peLleHus
TUMOBbLIX MaTeMaTUYeckMx 3ajayv, UMEILLUXCA PecypcoB Ans
pelleHnsl NpuKNagHbiX MaTeMaTU4yeckux 3agad CcTaHdapTHbIX
NakeToB MPOrpaMMHOro oGecneveHus Ansl peLleHust TUMoBbIX
MaTemMaTU4Yeckux 3agad, BraJeHuWe HaBblkaMWu XpaHeHus,

noucka, cbopa, cucTemarusauyum, 0obpaboTkn 7]
MCcnosb30BaHUsA NHopMaLmu.
lMpn oTBETE Ha BOMPOCHI 3K3aMEHaUMOHHOro buneTta cTyaeHT | [locTaTouHbIn «XopoLlo»

NPOAEMOHCTPMPOBaN B [[OCTAaTOMHOW Mepe: 3HaHWe OCHOB
COCTaBneHunda KOMMbKOTEPHbIX nporpamm ana peweHunsn
TUNOBbLIX MatemMaTn4eCcknx 3agad, MMerLnxca pecypcoB Ansa
peweHna npuknagHbiX MateMaTudyeckmnx 3agad CtaHAapTHbIX
NnakeToB NPOrpamMHOro obecnevyeHuss Ans peLleHnst TUMoBbIX
MaTeMaTM4yeckux 3afad, BMNaJeHUe HaBblkaMW XpaHEHWs,
noucka, cbopa, cuctemartmnsauyuu, obpaboTku "
ucnonb3oBaHua  uHdopmauun. [onyckawTca  OTAeNbHblE
HETOYHOCTU B OTBETaX.

I'Ipvl OTBETE HA BOMPOCHI 3K3aMeHaUNOHHOro ouneta CTYAEHT I'Ioporosb||7| «y,EI,OBJ'IeTBOpI/ITeJ'IbHO»
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NpoAeMOHCTpMpoBan Ha 6a30BOM YpPOBHE 3HaHWME OCHOB
COCTaBMEHMSI  KOMMbIOTEPHbIX MporpaMm AOnst  pelleHust
TUMNOBbLIX MaTeMaTUYEeCKNX 3adad, MMEKLUXCS pPecypcoB ans
pelleHns NpUKNagHbiXx MaTeMaTU4ecKMx 3agayv CTaHOapTHbIX
NakeToB NPOrpaMMHOro obecneveHmst Ansg peLlieHust TUNoBbIX
MaTeMaTuM4ecKux 3agad, BfadeHWe HaBblkaMW XpaHeHus,
noucka, cbopa, cuctemaTmsaumu, 0obpaboTkn "
MCNomb30BaHNs MHOpPMaLmn. Bo3MOXHbI CyLLECTBEHHbIE NPO
Oenbl B OTBETE HA OANH U3 BOMNPOCOB bunera.

HecooTBeTCTBME YKa3aHHbIM Bbllle TpeboBaHUSM.

— «HeygoBneTBopuTeNsHO»

<Dopma KOHTPOJIbHO-U3MEepPUTEeJNIbHOIro MmaTepuana

YTBEPXOAIO
3aB. kacheapoit MmaTeMaTmMy4ecKkoro
MoAenupoBaHus

Bypnyukas M.LL.

.20

Hanpasnenune nogrotosku: 01.03.01 MatemaTuka
OucumnnuHa: YmucneHHble MeToabl
Kypc: 4
dopma 06yyeHus: oyHasa

Bug atTectaummn: npomexyToyHas

Bua KoHTpons: ak3ameH

KoHTponbHO-nameputenbHbin matepuan Ne 15
1. KBagpaTtypHble doopmynbl HbtoToHa-KoTeca, norpelHocTb 1 YacTHble criyyaw.
2. YncneHHble MeToabl peLleHnst MMHENHbIX anrebpanyecknux ypaBHEHWNA.
MNpenogasaTenb Kapnosa A.l.




