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PABOYASA NMPOMPAMMA YYEEHON AUCLUUMIIUHDI

B51.0.29 YucneHHble meToAabl

1. Koa ¥ HauMmeHOBaHMe HanpaBrieHUA NoAroTOBKMU:

02.03.01 MaTtemaTnka 1 KOMMNbLIOTEPHbIE HAYKN

2. Mpodcdunb nogroroBku: MatemaTnyeckoe n KOMMNbOTEPHOE MOAENNPOBaHNE

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 pAucuMnnuHbl B cTpykType OOIl: yuyebHaa aucumnnnHa
«YncneHHble  meToabl»  OTHOCMTCA K 4Yactn,  OPMUPYEMOW  y4aCTHMKaAMM
obpasoBaTtenbHbIX OTHOWEHUN broka 1.

TeopeTnyeckon M MpakTUYECKOM OCHOBOM AN OCBOEHUS y4ebHOW ANCLMNMMHDI
«YuncneHHble MeToga» ABNSAKTCA 3HAHUA, YMEHUSA N HaBblKM CTYAEHTOB, NPUOBPETEHHbIE
B pesynbTtarte M3ydeHUs MaTepuana cregylowmx kypcos: «MaTtemaTuyeckum aHanuay,
«DPYHKUMOHASNbHbIN aHanu3», «YpaBHEHUS B YaCTHbIX MPOU3BOAHBLIX», «YpaBHEHUS

MatemaTnyeckon pusmkm», « OBbIKHOBEHHbIE AnddepeHumnarnbHble YpaBHEHNS.

11. TMnaHupyemble pe3ynbTaTbl OOy4YeHMS NO AUCUUNIIUHE (3HAHUS, YMEHuUs,

HaBbIKK), COOTHECeHHble C nrnaHMpyemMmbiMun pe3ynbTatamu OCBOEHUA

obpasoBaTeribHOW NporpaMmmMbl (KOMMETEHUMAMU BbIMYCKHUKOB):

Kog HasBaHue Kogpl WuaukaTopsl MnaHnpyemble
KOMMeTeHUMn pes3ynbtartbl 06yyeHus

OlK-1| CnocobeH OlK-1.1 | O6nagaet 6a30BbIMW 3HAHUAMMU, 3HaTb: Kak pewatb
KOHCYNbTUPOBaTb U nony4eHHbIMM B obnacTu CTaHOapTHble  3agaun
ucnons3osaTb MaTeMaTn4eckux n (unm) npodeccuoHansHoOn
dyHOaMeHTanbHble €CTECTBEHHbIX HayK DeaTenbHOCTM.
3HaHus B obnacTu
MaTeMaTU4eCcKoro OrlK-1.2 | YmeeT ncnonb3oBaTb 6a3oBble 3HaHUSA | YMeTb: UCMONb30BaTh
aHanuaa, B o6nacTn matemaTnyeckmx u (Mnm) 0a30Bble 3HaHUA B
KOMIMMEKCHOro U €CTECTBEHHbIX HayK B npodeccuoHansHon
dYHKLMOHANbHOro npodeccnoHanbHon AesATeNbHOCTU neaTenbHoOCTU
aHanuaa anrebpbl,
aHanuUTn4eckoun OlK-1.3 | imeeT HaBbIkK BbIGOpa MeTOO0B BnageTb:
reomeTpun, pelueHus 3agay npodeccruoHansHom CNOCOBHOCTLI0
andpdepeHumnansHom [eATenbHOCTU Ha OCHOBE ncnonb3oBaThb
reomeTpun n TEOPETUYECKMX 3HAHUN COBpPEMEHHbIE
Tononorum, MaTtemaTudeckue
AandpdepeHumnanbHbIX MeToAbl.
ypaBHEeHUI,

ONCKPETHOM
MaTemMaTUKK

OrK-2| CnocobeH OrlK-2.3 | meeT npakTnyeckni onbIT 3HaTb: Kak MpPUMEHUTb
CaMOCTOATENBHO nccneaoBaHU B KOHKPETHOW obractu | MaTemaTU4eckuii
npeacTaBnsATb npodeccnoHanbHon AeATenbHOCTU annapart npu peLleHun
Hay4YHble pe3ynbTarThl, 3afau.

COCTaBMNSATb Hay4Hble YmeTb: npoBepsATb

OOKYMEHTbI U OTYETHI aJeKkBaTHOCTb
MaTtemMaTn4eckom
Moaenm,
aHanuMaupoBaTb
nony4YeHHble
pesynbTarhbl.
Bnapetsb: HaBbIkaMu
nccrnegoBaHun.

OrlNK-4| CnocobeH HaxoauTb, OlK-4.1 | 3Haet 6asoBble OCHOBBbI | 3HaThb: Kak
aHanuaupoBaTb, COBPEMEHHOro MaTemMaTU4Yeckoro | UCrnonb3oBaTh
peann3oBbIBaTb annapara, CBSI3aHHOIO C | CTaHOapTHble  MakeTbl
NPOrpaMmHoO n NPOEKTUPOBaHNEM, pa3paboTkon, | MpUKNagHbIX NporpamMm
MCnonb30oBaTh Ha peanusaumMeri M OLEHKOW KadecTBa | Onis peLueHus
npakTuke NporpaMmHbIX NPOAYKTOB M | MpaKTUYeCcKnx 3agad Ha
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mMaTemMmaTnyeckue

NporpamMmMHbIX KOMMEKCOB B
pasnuyHbIX obnacTax 4enoBevecKoun
OEeATenbHOCTH

OlK-4.2 | Ymeet MCNonb30oBaTh
MaTemMaTU4eckuin annapaT, CBsiI3aHHbI
C MpoeKTupoBaHWeEM, pa3paboTKomn,
peanu3aumen n OLEHKOW KayecTBa
NporpamMmMHbIX NPOAYKTOB, B
npodeccnoHanbHON OeATENbHOCTH
OlK-4.3 | MimeeT npakTnyeckun onbIT
NPUMEHEHNs1 COBPEMEHHOIO
MaTemMaTU4eckoro annapara,
CBSI3aHHOIO C NPOEKTMPOBAHNEM,
pa3paboTkon, peanusaumen u
OLLEHKOWM Ka4yecTBa NporpaMmHbIX
NPOAYKTOB U NPOrpaMMHbIX
KOMMJIEKCOB B pasfnyHbIX obnacTtax
4YenoBeYvyeckon OesaTenbHOCTH

3NEKTPOHHbIX
BbIYMCNUTENbHBIX
MallWHaxX, OTNaXxuBaTb,
TecTMpoBaTb
npuknagHoe
nporpaMmmHoe
obecneyeHue.

YmeTtb: pabotatb C
npuKnagHbIMm
nporpaMmmamu.
BnapeTb: HaBblKaMu
NPUMEHEHNsT nporpamMm
npu peLleHun
NocTaBMeHHbIX 3a4au.

12 O6bem ancumnivnHbl B 3a4eTHbIX eguHuuax/yacax — 6/ 216.

CDopma npome)KyTquoﬁ aTtTecTauumn — 3K3aMeH.

13. Buabl yye6Homn paboThbil:

TpyooeMKocTb (4achl)
Bua y4ebHoit paboThl Mo cemecTpam
Bcero
7 cemecTp 8 cemecTp
AyanTOpHbIE 3aHATUS 102 58 44
B TOM Yucne: nekunmn 56 34 22
npakTnyeckne 0 0
nabopartopHble 46 24 22
CamocTosaTenbHas paborta 78 32 46
dopma NpoOMeEXYTOYHON aTTecTaLmm 36
WToro: 216 90 126
13.1. CopepxaHue QUCLUMNIUHDI
n/n Peanusauuns
HaumeHoBaHne pasaena
asgena CogaepxaHve pasgena AMCUUNIUHDI AnCUMNNVHLI C
p NOMOLLbIO
OUNCUMMNNUHBI o
OHNawH-Kypca,
QYMK *
1. Nekuun
1. MaTemaTnyeckasi obpaboTka skcnepumMeHTanbHbIX https://edu.vsu.r
OaHHbIX. MeTo4 HaMMeHbLUNX KBagpaToB. u/course/view.p
NcTOYHMKN 1 . o
2. CnnaviH dyHKLUun hp?id=5794
1.1 Knaccudunkaums L
o 3. Mogenu obLuen MexaHUKM CNMoLWHbIX cped. Teopust
norpeLuHocTemn
nedopmauunm
4. Mogenu Yebblwesa.
YucneHHble - https://edu.vsu.r
1. MeTog oeneHna oTpeska nononam, MeTog NpocTomn ;
12 MEeTOoAbl peLLeHns WTepaLmm 1 meton HbloToHa u/cqurse/wew.p
' HEJNMMHEWNHbIX ' hp?id=5794

ypaBHEHUN

2. OueHKka NorpeLuHoCcTy.
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1. NocTaHoBKa 3agayvm MHTEPNONSALMK.
WHTepnonaumnoHHbIn MHorouneH Jlarpanxa. PasgeneHHbie

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

WHTepnonauus pasHocTU. HTepnonsaumMoHHbIE MHOTroYSIEHbl HbloTOHA. hp?id=5794
1.3 anrebpaunyeckumn | 2. MHorouneHsl Yebbiwesa. OnTumanbHbIv BeIOOP y3n10B
MHOro4neHamm WHTEepnonauuu.
3. Cx0QMMOCTb MHTEPNONALMOHHOIO npouecca.
4. NuTtepnonaums cnianHamu. Kybnyeckune cnnanHbi.
1. KeagpaTypHasa cdopmyna. ObLiee nHTepnonsumoHHas https://edu.vsu.r
KBaZpaTypa 1 ee NorpeLuHoCTb. u/course/view.p
2. KsagpatypHble cpopmynbl HetoToHa-KoTteca. hp?id=5794
14 YucneHHoe 3. CxoguMoCTb KBagpaTypHOro npotecca.
' WHTEerpmpoBaHue 4. CxoouMMoCTb KBaapaTypHOro npouecca, NopoXxaeHHOro
KBagpaTypHbiMu hopmynamu [faycca.
5. Cnocobbl noOBbIWEHWST  TOYHOCTM  KBaApaTypHOW
dopmynbl. [paBuna PyHre
1. HekoppekTHOCTb hopMYyIibl YUCTIEHHOO https://edu.vsu.r
YucneHHoe onddepeHUmMpoBaHms. u/course/view.p
1.5 andbgepeHumposa | 2. Cxopsiwmecs dopmynbl yncneHHoro | hp?id=5794
Hue anddepeHumnpoBaHms. Cnocobbl NOCTPOEHMSA CXOOALLMXCS
dopMyn YncneHHoro guddepeHUnpoBaHnS.
1. MeToapl peLlleHnst MMHENHbIX CUCTEM. https://edu.vsu.r
MopgudurumnpoBaHHbii meToa Maycca. u/course/view.p
2. MeTop NpOroHkN peLleHns NMHEeNHbIX CUCTEM C TpeX hp?id=5794
4 AnaroHanbHOW maTpuLen. YCTOMYMBOCTbL MeToaa.
NCNEeHHbIEe "
16 METObI MMHEMHON 3. MeTog npocTon utepaummn. [loctatovHble ycnosus
anre6pbl CXOOUMOCTM 1 HeobxoauMble M AOCTATO4HbIE yCroBMA
cxogumocTtu. MeToq HanckopenLero rpagMeHTHOro crnycka.
MeTop Akobu n 3enpens.
4. Yucno obycnoeneHHocTM MaTpuubl. OueHka
NOrpeLIHOCTH peLLeHUs.
YucneHHble https://edu.vsu.r
MeToabl peweHnsa | 1. Mpobnembl COGCTBEHHLIX 3HAYEHWNA. u/course/view.p
1.7 npobnemsol 2. MeTtoabl Kpbinosa v [JaHnnesckoro. hp?id=5794
CODCTBEHHBIX 3. MeTog BpalleHuns AnNg CUMMETPUYHBLIX MaTpuLL.
3HayYeHun
1. MeTopg Tennopa pelueHns 3agayun Kowwn ans https://fedu.vsu.r
YucneHHble anddepeHumnansHOro ypaBHeH st NepBOro nopsiaka. u/course/view.p
MeToabl pewerns | 2. MeTtog nomaHbIx unepa. hp?id=5794
18 3agaum Kowwm gns | 3. Metogpl PyHre-KyTThl. OLeHKa NorpeLuHocTy.
) O0ObIKHOBEHHbIX 4. NHTepnonsaumnoHHbln metoad Agamca.
anddepeHunans | 5. DkCTpanonsaunoHHbI MeTod Agamca.
HbIX YpaBHEHUN 6. YCTONYMBOCTb U CXOOUMOCTb METOA0B NOSIMHOMUANBLHOM
annpokcMmaumn.
YucneHHble 11 https://edu.vsu.r
. NMoHATNE 0 KOHEYHO-Pa3HOCTHLIX METOAAaX peLleHuUs ;
19 MeToAbl peLleHns KpaeBbIX 3anad ans OfY. u/co_ur_se/wew.p
KpaeBeIX 3afad 2. Annpokcumaums. YctonumocTb. CXoANMOCTb. hp?id=5794
p L a
ana Oy
1. Obwasn cxema meToa CEeTOK pelLleHus KpaeBblx 3aaay https://edu.vsu.r
ansa gudpdpepeHymanbHbiX ypaBHEHUI MaTeEMaTUYECKON u/course/view.p
PU3NKN. hp?id=5794
2. CXogMMOCTb Pa3HOCTHOWM CXEMBI.
MeTop ceTok 3. AnnpokcMmMaumns Ha peLueHun.
pelueHus kpaesbix | 4. YcTtonumeocTb. Teopema dununnosa.
110 3apaq ana 5. MeToa KOHEYHbIX 3NIEMEHTOB.
ypaBHeHW ¢ 6. Pa3HOCTHbIE CXeMbl AN ypaBHEHMS TENNONPOBOAHOCTU
YacTHbIMU C OZIHOV NPOCTPAHCTBEHHOMN NEPEMEHHON; SIBHbIE U

npon3BogHbIMU

HesiBHblE CXEMBI.
7. PasHocTHas cxema ons ypaBHeHui [NyaccoHa B
NPSIMOYrONbHUKE, €€ KOPPEKTHOCTb.

8. MeTogbl pelleHuMss ceToudHon 3agadn [Hupuxne ansd
ypaBHeHun NyaccoHa.
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1. Haunyuwee paBHomepHoe npnbnukeHne pyHKLMM Ha
oTpeske.
2. EQnHCTBEHHOCTE MHOTOUNIEHA HaUMNy4LIero

https://fedu.vsu.r
u/course/view.p
hp?id=5794

HaunyJwee npnbnmxkenus B C.
111 paBHOMepHOEe 3. Cnocobbl NocTpoeHnst NpubnmkeHns 6InM3Koro K
' npubnmkeHne Haunydwemy.
dYHKLUMM 4. OpTOroHasnbHbI€ MHOFOYIEHbI.
5. MNpouecc optoroHanusaumm LWmnagra.
6. PekkypeHTHble opMynbl  ANs  OPTOroHarbHbIX
MHOIOYNEHOB.
2. JlabopaTopHble 3aHATUSA
1. MaTtemaTtunyeckas obpaboTka aKCneprMeHTanbHbIX https://edu.vsu.r
AaHHbIX. MeToa HaumeHbLUMX KBaapaToB. u/course/view.p
NcTouHmKN 1 y o
2. CnnanH dyHKUMK hp?id=5794
2.1 Kknaccudunkaums L
3. Mogenu obuien mexaHuk/ CNMoLWHbIX cpel. Teopus
NMOrpeLuHoOCTH
nedopmauum
4. Mopenu Yebbllwesa.
YucneHHble - https://edu.vsu.r
1. MeTop oenexus oTpeska nonosniam, MeToz NPOCTON ;
MeTOAbl peLLeHnst u/course/view.p
2.2 . utepaumm n metog HbOTOHA. o
HEeNMHENHbIX hp?id=5794
- 2. OueHka NorpeLuHoCTU.
ypaBHEHUW
1. MNMocTaHoBKa 3aga4v NHTEPNONALUMN. https://edu.vsu.r
MHTepnonaunoHHbIN MHOroYneH Jlarpanxa. PasgeneHHsle | u/course/view.p
WuTepnonaums pasHocTW. IHTepnonsaunoHHbIe MHOro4eHbl HbloToHa. hp?id=5794
2.3 anrebpauvdeckumn | 2. MHorouneHbl Yebbiwesa. OnTMManbHbIv BbIGOP y3roB
MHOrou4rieHamm NHTEpnonaumm.
3. Cx0AMMOCTb MHTEPNONSALMOHHOIO npouecca.
4. UnTepnonsumsa cnnanHamum. Kybudeckune cnnanHbl.
1. KBagpaTypHas dpopmyna. ObLiee nHTepnonsunoHHas https://fedu.vsu.r
KBaZpaTypa 1 ee NorpeLlHoCTb. u/course/view.p
2. KBagpatypHble chopmynbl HetoToHa-KoTteca. hp?id=5794
24 YuncneHHoe 3. CxogmmocTb kBagpaTypHOro npouecca.
' WHTErpnpoBaHue 4. CxoaMMocTb KBaapaTypHOro npouecca, NopoXaeHHOro
KBagpaTtypHbiMu chopmynamm [Faycca.
5. Cnocobbl MOBbIWEHUS  TOYHOCTW  KBagpaTypHOW
dopmynebl. MNpasuna PyHre
1. HekoppekTHOCTb hOpMYIbl YNCIIEHHOTO https://fedu.vsu.r
YuncneHHoe anddepeHumpoBaHms. u/course/view.p
25 andpdepeHumnposa | 2. Cxogswuecs dopmynbl yncneHHoro | hp?id=5794
Hue anddepeHympoBaHms. Cnocobbl NOCTPOEHNS CXOLALLMXCA
dopmyn YUCrEHHOro anddepeHumMpoBaHms.
1. MeTOoapl peLleHnst MMHENHbIX CUCTEM. https://edu.vsu.r
MogudumumpoBaHHbii MeTof Maycca. u/course/view.p
2. MeToa NpOroHKM peLleHnst MMHENHbIX CUCTEM C hp?id=5794
TpexauaroHanbHOW MaTpuuen. YCTONYMBOCTb MeToAa.
YucneHHble o
. . | 3. MeTog npocToi ntepauumu. [loctatoyHble YCNoBus
2.6 MeToabl IMHENHON
anre6pb! CXOAMMOCTU U HEOOXOOUMBIE U JOCTAaTOYHbIE YCIOBUS
cxoammocTu. MeTof HauckopemLero rpagueHTHoOro cnycka.
MeTog Akobu n 3enpens.
4. Yucno obycnosneHHocTn MmaTpuupbl. OueHka
NOrpeLHOCTU peLLeHUs.
YuncneHHble https://fedu.vsu.r
meTogbl pewenusa | 1. Mpobnembl COGCTBEHHbLIX 3HAYEHWN. u/course/view.p
2.7 npobnemsl 2. MeTogpl Kpbinosa u [laHunesckoro. hp?id=5794
COBCTBEHHbIX 3. MeTog BpalleHnst AN CUMMETPUYHBLIX MaTpuL,.
3Ha4YeHun
YucneHHble 1. MeTog Tennopa pelweHnus 3agaym Kowm ans https://edu.vsu.r
MeToAbl pelleHnsa | anddepeHUnansHOro ypaBHeHMs NepBoro nopsiaka. u/course/view.p
2.8 3agaum Kown ana | 2. MeTog nomaHbix dunepa. hp?id=5794

0ObIKHOBEHHbIX
andpdepeHumnans

3. MeTtoabl PyHre-KyTTbl. OueHka norpeLLHocTu.
4. NHTepnonsaumoHHbii MeToa Agamca.
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HbIX YpaBHEHWUN

5. OkcTpanonsaunoHHbIn metoa Agamca.
6. YCTON4YNBOCTb U CXOQMMOCTb METOAOB MONMMHOMMUANBHOMN
annpokcMMmaumn.

YucrneHHble
MeToAbl peLleHns

1. MNoHaTre o KOHEYHO-pPa3HOCTHbIX MeTodax peLlleHnd

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

2.9 KpaeBbIx 3agay KpaceBbix safad Ans O'D'yL hp?id=5794
2. Annpokcnmauus. YcTonumnBocTb. CXoaumocTb.
ans oy
1. Obwasn cxema meToda CETOK peLleHus KpaeBbix 3agay https://edu.vsu.r
ana andpdepeHumnanbHbIX ypaBHEHNA MaTeMaTUYECKON u/course/view.p
PU3UKN. hp?id=5794
2. CXoQMMOCTb Pa3HOCTHOW CXEMbI.
MeToa ceTok 3. AnnpokcMmMmaums Ha peLLeHun.
peweHns Kpaesbix | 4. YcTtonumBocTb. Teopema dunmnnosa.
210 3agay ang 5. MeToa KOHEYHbIX 3NEMEHTOB.
' ypaBHEHWI C 6. PasHocTHble cxembl ANst ypaBHEHWS TEMMONPOBOAHOCTM
YacTHbIMU C O[JHOW NPOCTPaHCTBEHHOW NEPEMEHHON; SIBHbIE U
NpOn3BOAHBIMU HesiBHblE CXEMbI.
7. Pa3HoCcTHas cxema ans ypasHeHun [yaccoHa B
NPSIMOYrONIbHUKE, €€ KOPPEKTHOCTb.
8. MeTogbl pelueHust ceTouyHoOW 3ajadn [upuxne angd
ypaBHeHun NyaccoHa.
1. Haunyuwwee paBHoMepHoe npnbnmkenne pyHKLMM Ha https://edu.vsu.r
oTpeske. u/course/view.p
2. EQMHCTBEHHOCTb MHOrOYIEHA HanMy4Llero hp?id=5794
Hauny4ywee npubnmkexns B C.
211 paBHOMepHOEe 3. Cnocobbl nocTpoeHus npubnuxkeHns 6nmnskoro K
' npuénuxeHne Hauny4wemy.
dYHKLUMM 4. OpTOroHarnbHbl€ MHOFOYEHbI.
5. MNpouecc opTtoroHanusaumm LWmnagra.
6. PekyppeHTHble opMyIibl 45151 OPTOroHanbHbIX
MHOrQ4YS1EHOB.
13.2 Tembl (pa3genbl) AUCLMNIIUHBI U BUAbI 3aHATUN:
Bugbl 3aHATMIA (4acoB)
Ne HanmeHoBaHue TeMbl
n/n (pasgena) oucumnmHbl Jlekumm| MNpaktnyeckme JlabopatopHbie CaMO;;%T)TTanHaﬂ Bcero
NcTouHunku 1
1 Knaccudmkauus 5 0 4 7 16
norpeLuHocTemn
YucneHHble MeToab!
2 peLLeHUst HeNMMHENHBIX 5 0 4 7 16
ypaBHEHUN
WHTepnonauns
3 anrebpanyeckumm 5 0 4 7 16
MHOro4sieHaMm
4 Hauny4wee paBHoMepHoe 4 0 3 6 13
nNpuonmkeHne yHKLMKN
5 YucneHHoe 6 0 5 v 18
WHTErpnpoBaHue
6 YncneHHoe 5 0 4 7 16
andpdepeHunposaHue
YucneHHble MeToabl
/ nnHerHoM anrebpsbl 6 0 5 7 18




YucneHHble meToabl
8 peLleHnsa npobnemsl 5 0 4 8 17
COOCTBEHHbIX 3HA4YeHUI

YucneHHble meToabl
pelueHus 3agaym Kowm
9 OISl OBbIKHOBEHHbIX 5 0 4 7 16
andbdepeHumanbHbIX
YpaBHEHUN

YncneHHble MeToabl
10 | pelueHusi kpaeBbIX 3a4ad 5 0 4 8 17
ana oy

MeToa ceTok pelueHus
KpaeBblx 3aga4 ons

11 YypaBHEHU C YaCTHbIMU S 0 4 7 16
NPON3BOAHbIMU
UToro: 56 0 16 -8 180

14. MeToanyeckue ykasaH1Ma Ans ody4aroWwmxca Nno 0OCBOEHUIO AUCLUNIIUHDI

OcBoeHMe auncuunnuHbl npegnonaraeT He TONbko o0bsi3aTenbHOE noceLleHne
oby4varowmmMeca ayguTopHbIX 3aHATUMIA (NabopaTopHbIX 3aHATUIA) U aKTUBHYIO paboTy Ha
HWX, HO U CaMOCTOATENbHYO y4ebHy0 AeATENbHOCTb, HAa KOTOpyto oTBoAUTCA 80 Yacos.

CamoctoaTenbHas yd4ebHas  OeATenbHOCTb  CTYOEHTOB N0 AUCUUNSINHE
«YncneHHble meTogbl» NpeanonaraeT BbINOMHEHNE CrieayoLWNX 3a4aHNi:

1) camocTosaTenbHOE Wu3yyeHMe y4yebHbIX MaTtepuanoB no pasgenam 1-11 ¢
MCNONMb30BaHMEM OCHOBHOM UM  LOMOSHUTENbHOW  NuTepaTypbl, WHGOOPMALMOHHO-
CMpaBOYHbIX U MONCKOBbLIX CUCTEM;

2) NoAroToBKY K TEKyLWMM aTTecTauusm: BbiNOfIHEHME NnabopaTopHbIX 3agaHui no
NouncKy Heobxoanmblx Ans paboTsl B ayauTopum matepmuanos B IHTepHeTe.

Ocoboe BHMMaHve obyyaloLmMxcs HanpaBnseTcss Ha OCBOEHWE MNPaKTUYECKUX
MeTOAOB YUCIIEHHOTO AanddepeHumpoBaHng, WHTErpnpoBaHus, peLueHus
anrebpaundeckux, guddepeHumnanbHbIX W UHTErparnbHbIX ypaBHeHUW. KayecTBeHHoe
BbiNofiHeHWe nabopaTopHbix paboT nogpasymeBaeT MNOSMIHOUEHHOE U3YyYeHne U
MakcuMarnbHO€e UCMOosb30BaHMe BCeX NpeaocTaBneHHbIX 00y4vaowmmMmesa HPOPMaLOHHO-
KOMMYHUKaLMOHHbIX pecypcoB. [puopuTteTHon saBnsetca pabota ¢ obLieaoCTynHbIMU
COBPEMEHHbIMM NakeTaMmmn Nporpamm.

Bce BbiNonHaemble  CTydAeHTamMm  CaMOCTOATENbHO  3afaHusa  nognexar
nocneyoLlen Nposepke npenogasaTenem Ans NONy4YeHUs OMYCcKa K 9K3aMeHY.

B cnyyae HeobOxoguMmocTM nepexoga Ha AUCTAHUMOHHBI pPexXMMm  obyyeHus
ncnosnb3yeTcs 9NEKTPOHHbIN KypcC «YucneHHble MeToablI»
(URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha nopTrane «ONEKTPOHHbIN
yHuBepcutet BI'Y».

15. MepeyeHb OCHOBHOW M [OOMNONHUTENbLHOW NUTEpaTypbl, PECYPCOB WMHTEpPHET,
HeobXoAUMBIX ANl OCBOEHUA AUCLMUNIIUHbI

a) ocHOBHas nuTeparypa:

Ne n/n McToYHMK
Bbaxsanos H.C. YncneHHble meToabl: yueb. nocobue / H.C. baxeanos, H.IN. XXugkos, .M.
1 Kob6enbkor; MI'Y um. M.B.JlomoHocoBa — 6-e n3g. — M.: BuHom, JTabopatopus 3HaHui 2008. — 637 c.

(BCe npegplayLine nsgaHus).

2 HOemungosny B.1. OcHOBbI BbIMMCINTENBHON MaTemaTuku: y4eb. nocobue/ B.M. Jemngosuy, N.A.




8

| MopoH, — 6-e n3g. — CI16.: Jlanb, 2007. — 664 ¢ (BCce npegblayLime n3gaHus).

6) gononHuTenbHasa nNuTeparypa:

Ne n/n McTOouHMK
3 baxeanos H.C. YncneHHble MeToabl B 3aga4ax M ynpaxHeHusx: yueb. nocobue / H.C. baxeanos,
A.B. NanuH, E.B. YmxkonkoB; noa Bea. B.A. CagoBHundesa. — M.: Bbicwas wkona, 2000. — 190 c.

B) MWHMOpPMaLUOHHbIE 3JNEeKTPOHHO-OOpa3oBaTenbHble pecypcbl (oduumanbHble pecypcbl
MHTEpHeT)*:

Ne n/n Pecypc

ApywaHsH O.B. YucneHHble pelleHWs uHTerpanbHbIX ypaBHeHun metogom ksagpatyp / O.B.

4 ApyLUaHSH. - HAMBL MIY- UHTepHeT pecypc: http://num-
anal.srcc/msu.ru/meth _mat/prac_gdf/page 24/htm .
ApywaHsiH O.B. PeweHuve 3agaum Kowm ana obbikHOBEHHbIX anddepeHumnansHbix ypasHeHuin/ O.b.

5 ApyLiaHsiH, C.0. 3aneTkuH. -  HWMBL MITY- WHTepHeT  pecypc: http://num-
anal.srcc/msu.ru/meth _mat/prac_gdf/page 27/htm .

6 MpuknoHckun B.W. YucneHHble metoabl / B.W. MpuknoHcknin. — MY ®dusdak. — VIHTepHeT pecypc:
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page 23/htm .

7 ToipTbilwHMKOB E.E. MeToapbl uncneHHoro aHanmsa / E.E. ToipTbilwHUKoB. — MBM PA. — NHTepHeT
pecypc: http://window.edu.ru/ window/library?p rid=39142 .

8 9bC «YHuBepcuTeTcKas 6ubnmoTeka OHNamrH»: obpasoBaTernbHbIf pecypc:
<URL:http://www.biblioclub.ru> .

9 HayyHas 3oHanbHas 6ubnuoteka BopoHEeXCKOro rocyapCTBEHHOIO yHMBEPCUTETA : ONEKTPOHHbIN
katanor : https://www.lib.vsu.ru/ .

16. MNepeyeHb y4eOHO-MeTOANYECKOro obecneyeHus AnA caMoCTOATeNbHON paboTbl
(y4ebHO-memodudeckue pekomeHOayuu, nocobus, 3adaqyHuKU, MemoOudYecKue yKalaHusi Mo 6bIrNOIHEHU
npakmu4yeckux (KOHmMporsbHbIX), Kypcosabix pabom u 0p.)

Ne n/n M cToYHMK
Baxsanos H.C. YucneHHble meTogpl: y4veb. nocobme / H.C. Baxsanos, H.M. >Xugkos, .M.
1 Ko6enbkos; MI'Y um. M.B. JlomoHocoBa — 6-e n3a. — M.: buHowm, JlabopaTtopus 3HaHun 2008. — 637 c.
(BCe nNpegbigyive nsgaHus).
> Oemungosny B.IM. OcHOBbI BblMMCIIMTENBHOM MaTematuku: y4yeb. nocobue/ B.M. Oemupgosud, U.A.
MopoH, — 6-e usga.- Cl6.: JlaHb, 2007. — 664 c (Bce nNpeabigyLume usgaHus).
3 Baxsanos H.C. YucneHHble meTogbl B 3agayax v ynpaxHeHusax: ydyeb. nocobue / H.C. Baxsanos,

A.B. JlanuH, E.B. YmxoHkoB; noa Ben. B.A. CagosHunyeBa. — M.: Bbicwias wkona, 2000. — 190 c.

ApywaHaH O.B. YucneHHble pelleHns wHTerpanbHblX ypasBHeHun Mmetogom ksagpatyp / O.B.

4 ApyLUaHsH. - HAMBL MIy- WHTepHeT pecypc: http://num-
anal.srcc/msu.ru/meth mat/prac gdf/page 24/htm .

ApywaHsaH O.B. Pewenune 3agaun Kowm gna obbikHOBEHHbIX AnddepeHumanbHbix ypaBHeHun / O.B.

5 ApyLUaHsH, C.0. 3aneTkuH. - HAMBL MIy- NHTepHeT pecypc: http://num-
anal.srcc/msu.ru/meth _mat/prac_gdf/page 27/htm .

6 MpuknoHckuin B.W. YucneHHble metoabl / B.W. MpuknoHcknin. — MY ®dusdak. — VIHTepHeT pecypc:
http://num-anal.srcc/msu.ru/meth _mat/prac_qgdf/page 23/htm .

7 ToipTbiwHMkoB E.E. MeToapbl uncneHHoro aHanmsa / E.E. TeipTbiwHMkoB. — UBM PA. — VHTepHeT

pecypc: http://window.edu.ru/ window/library?p rid=39142 .

17. OGpasoBaTenbHble TEXHOJIOrMU, UCNOfib3yeMmble MpU peanusauuum y4ebHoM
AUCLUUNIINHBLI, BKNKOYasi AUCTaHUUOHHblIe oOpasoBaTtenbHble TexHonoruu (OOT),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4YeHue):

Mpn peanusaumm AOUCUMNIANHBI MCMNONb3YHOTCA creaylwme obpasoBaTernbHble
TEXHOMOrMN: JOrM4Yeckoe MOCTPOEeHUEe AUCUUNINHDBI, YCTaHOBMEHWE MEeXNpeaMETHbIX
cBa3en, 00O03HaAYEeHMEe TEOPETUYECKOrO W MPaKTUYECKOrO0 KOMMOHEHTOB B Yy4eOHOM
MaTepuane, akTyanum3aumsi IM4HOro n y4ebHo-nNpodeccnoHanbHOro onbiTa obyyaroLmxcs,
BKINIOYEHNE SNEMEHTOB ANCTAHUMOHHbBIX 00pa3oBaTenbHbIX TEXHOMOMNN.

B npaktnyeckom 4Yactu Kypca WCMNONb3yeTcs CTaHAapTHOE COBPEMEHHOE
nporpaMmHoe obecneyeHne nepcoHanbHOro KOMnbTEpPa.



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
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
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B uactm ocBoeHua wmaTepmana NeKUMOHHbIX U nabopaTopHbIX 3aHATUN,
CaMoCTOATENbHOM paboTbl MO OTAENbHbIM pasgenam  OUCUMMMWHBI, NPOXOXOEHUS
TEeKyLwen n NpoMeXyTo4YHON aTTecTaumm MOXeT MPUMEHSTLCA ANEKTPOHHOE OByyYeHue u
ANCTaHUNOHHble ObpasoBaTesfibHble TEeXHONMOrMuM, B YaCTHOCTW, ONEKTPOHHLIN KypcC
«YucneHHble metogbl» (URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha nopTane
«DNEKTPOHHbIN yHUBepcuTeT BIY».

18. MaTepnanbHO-TeXHU4YeCcKoe obecneyeHme AUCLUNIINHDI:

KomnbloTepHbI  Knacc: cneuynanuavnpoBaHHas Mebenb, MapkepHas [0cCKa,
nepcoHarbHble KOMMbIOTEPDI.

MNepeyveHb HeobxoamMmoro nporpammHoro obecneyerus: Ubuntu (6ecnnatHoe n/vnu

cBobogHoe Mno, NULUEH3NS: https://ubuntu.com/download/desktop);
VisualStudioCommunity (6ecnnatHoe n/vnu csBobogHoe Mo, NMUEeH3uns
https://visualstudio.microsoft.com/ru/vs/community/); MATLABCIlassroom

(cyBrvuUeH3MOoHHbIN KOHTpaKT 3010-07/01-19 oT 09.01.19); LibreOffice
(GNULesserGeneralPublicLicense (LGPL), 6ecnnaTtHoe w/unn ceobogHoe MO, nuueHsus:
https://ru.libreoffice.org/about-us/license/); Lazarus (GNULesserGeneralPublicLicense
(LGPL), ©ecnnatHoe w/unun cBobogHoe [10O, nuueHsma:  https://www.lazarus-
ide.org/index.php); FreePascal (GNUGeneralPublicLicense (GPL), GecnnatHoe wu/unu
ceobogHoe MO, nuueHsus: https://www.freepascal.org/fag.html); Mozilla Firefox (Mozilla
Public  License (MPL), ©GecnnatHoe w/vnu  cBobogHoe [10,  nuvueH3us:
https://www.mozilla.org/en-US/MPL/); Maxima (GNU General Public License (GPL),
6ecnnaTtHoe u/unun ceobogHoe MO, nuuenans: http://maxima.sourceforge.net/fag.html).

19. ®oHA OLEHOYHbIX CPEeAcCTB:
19. OueHou4HbIe cpeacTBa ANs NPoBeAEeHUA TEKYLEeN U MPOMEXYTOYHOM aTTecTauum

MopAaoK OLEHKN 0CBOEHMSA 0By4aowmummncsa y4ebHoro mateprana onpeaenseTcs
coaepkaHMeM creayoLwwmx pasaenos ANCLUMMNIUHBILL

UHankaTop(bl)

Ne HanmeHoBaHue pasgena ancumnmnuHbl KomneTeH OueHouHble

n/n (moayns) umna(un) Kﬂoc;ncrrgfeilmﬂm cpeacTea
1.1. IcTouHUKM 1 Knaccudbukaums K
NOrpeLHoCTN. OrliK-1.1, OrK-1.2, OMnIeKT

1. 1.2. YncneHHble MeToabl peLleHns OriK-1 OrK-1.3 naboparopHbix

~ - 3agaHun Ne 1, 2
HENVHENHbIX YPaBHEHWNA.

1.2. YncneHHble MeToapbl peLleHns
HENWHENHbIX YpaBHEHWI. gOMI'IJ'IeKT
2 | 1.3. Haunyuliee paBHOMepHOE NpuUBKeH1e OMK-1 | OMK-1.1, OMNK-1.2 | [1a°0PaTOPHbLIX

3agaHum Ne 2, 3,
dyHKUMN. 6
1.6. YucneHHble MeToabl NMHENHOW anrebpbl.
1.2. YucneHHble MeToapbl peLleHns OrlK-2 OriK-2.3
HENUHENHbIX YPaBHEHNIA. Komnnekr
3 1.4. YncneHHoe nHTerpupoBaHue. nabopaTopHbIX
1.8. YucneHHble MeToabl pelleHns 3agadn 3agaHum Ne 4, 2,
Kowwm ons 06bIKHOBEHHbIX 8
AndpdepeHumnansHbIX YpaBHEHNUI.
1.3. Hamny4ywee paBHOMepHoe NpubnmxexHune Or1K-1; OnK-1.1; Komnnekr
YHKLMN. OrK-4 OriK-4.2 nabopaTopHbIX
4 | 1.5. YucneHHoe auddepeHLpoBaHme. 3anaHnid Ne 3, 5,
1.10. MeTop ceTOK peLLeHUs Kpaesblx 3aaau 10
AN ypaBHEHUIN C YACTHBIMW MPOM3BOAHBIMN.
5 1.5. YucneHHoe andpcepeHumnpoBaHue. Orl1K-4; OrllK-4.1, OrnkK-4.2; Komnnekr

1.6. YncneHHble MeTOAbI NTIMHENHOW anredpbl. OlnK-2 OMNK-2.3 nabopaTtopHbIX



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
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Ne HaumeHoBaHue pasgena AnCUMMUHLI KomneteH WHpmkaTop(bl) OueHouHble
n/n (moayns) umsi(n) HOCTIDKEHMS cpencTtea
KOMMNeTeHUmmn
3agaHun Ne 5, 6
1.4. YncneHHoe nHTerpupoBaHue. OrnK-1; OrK-1.1, OlK-1.2; Komnnekr
6 1.7. YUncneHHble MeToapl pelleHns npobnemsol OnkK-4 OnK-4.3 na6opavTopr|x
COBCTBEHHBIX 3HAYEHMIA. 3apaHun Ne 4, 7
1.7. YUncneHHble MeToapl pelleHns npobnemsol OrlK-1; OrlK-1.1, OMNK-1.3; Komnnekr
COBCTBEHHbIX 3HAYEHUN. OrlnK-2 OnK-2.3 nabopaTopHbIX
7 | 1.8. YucneHHble MeToabl pelLeHnst 3aaa4m 3apaHnii Ne 7, 8
Kowwu ans oObIKHOBEHHbIX
anddepeHumanbHbiX YpaBHEHUN.
1.9. YncneHHble MeTOAbI PeLLEeHNsT KpaeBbIX OnkK-4 OlMK-4.1. OMK-4.2, KomnnekT
3agay ana O4y. OrK-4.3 nabopaTtopHbIx
8 1.10. MeTopn ceTok peLleHns KpaeBbIx 3aaad 3afaHni Ne 9,
ONs ypaBHEHWI C YACTHBIMWU MPOU3BOAHbBIMN. 10
1.9. YncneHHble MeToapbl peLleHns KpaeBblX OrlK-1; OrllK-1.1, OrK-1.2, Komnnekr
3agay gns OfY. OlK-1.3; nabopaTopHbIX
1.10. MeToA ceToK peLUeHns KpaeBbix 3aga4 OlnK-4 OrliK-4.1 3apaHnn Ne 8, 9,
9 | Ans ypaBHEHWI C YaCTHbIMU NPOU3BOAHBLIMU. 10
1.8. YucneHHble MeToAbl PeLUEHUs 3aga4m
Kowwu anst oObIKHOBEHHbIX
anddepeHumnanbHbIX YpaBHEHUN.
MpomexyToyHas aTTecTaums MNepeyeHb
BOMPOCOB K
dopma KOHTPOMsi — 3K3aMeH aK3aMeHy

20 TunoBble OLEHOYHbIe cpeaAcTBa U MeToAMYeCKUe mMaTepuanbl, onpegenswowme
npouenypbl OLleHUBaHUA

20.1 TeKyLWMN KOHTPOJIb yCNEeBaeMoCcTun

Tekywas aTrectaumsa npoBOAUTCA B COOTBETCTBUM C [lonoxeHMem O TekyLieun
aTTectaumm obydawowmxca no nporpaMmamM Bbicllero obpasoBaHust BopoHexckoro
rocygapCTBEHHOro yHMBepcuTeTa.

Tekyllas aTTectaums NnpoBOANTCA B (hOPME KOHTPOSbHbIX paboT n nnabopaTopHbIX
paboT, cogepXaHwe KOTOpbIX npuBegeHO Huxe. B xoge KOHTponbHOW paboTbl
obyvatowemycs Bbligaetca KMM ¢ npaktuyeckum nepevHem 3agaHun u npegnaraeTtcs
pewnTb [AaHHble 3adaHus. B xode BbINOMHEHWA 3adaHUM  Henb3s MNofb30BaTbhCA
cpeAcTBaMu CBA3M (BKMNovasi ceTb VIHTEpHET) M NiobbiMM NeYyaTHbIMU MaTepuanamu,
orpaHuyeHue rno BpemMeHn — 60 aCTPOHOMUYECKNX MUHYT.

Mpn Tekywem KOHTPONie YpOBEHb OCBOEHUS Yy4ebHOW AUCUMMNMHBLI U CTEeneHb
ChOpMMPOBAHHOCTU KOMMNETEHLUMN OMNPEeAEnatoTCA OLEHKaMMU «3a4TEeHO», «HE 3a4YTEeHOY.
Kputepun oueHnBaHns pesynbTatoB 00y4eHns nNpu TEKyLLEen aTTecTaumm.

KoHTponbHasa pa6boTta Ne 1

1. Obwas cxema MeTOO4OB pelleHMst KpaeBblX 3agady ana andpdepeHumanbHbIX
ypaBHEHNN MaTeMaTU4YeCKON OU3NKN. Pa3HOCTHbIE CXEMBI.

o - o 2 —_
2. HaliTn HavMeHbLLWii NONOXUTENbHBIN KOpeHb ypaBHeHust X~ +Inx— 4 =0 ¢ toyHocTblO
—_ -5 o
£ = 10" meTogoM NpocTbix UTepaLmii.
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KoHTponbHasa pa6boTta Ne 2
1. YncneHHble METOAbI PELLEHNSI MHTErpanbHOro ypasHeHus ®pearonbma 2-ro poaa.

2. HanTtu 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 77,7822 1,5555 9,3232

KoHTponbHasa pa6oTta Ne 3
1. MeToq ceToK Ans aNAMNTUYECKOrO YyPaBHEHWS.

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 77,7822 1,5555 9,3232

NabopaTopHas pa6oTa Ne1

. y -3 -5
BbIuNCIUTL 3HaueHMe dyHKLMM sin(X) no dopmyne Telnopa ¢ Tourocteio € =107, £ =10

JlabopaTopHasa paboTa Ne2

. . y -5
HaiiguTe HauMeHbLLWiA MONOXUTENbHBbI kopeHb ypaBHenust f(X) =0 ¢ TouHocteio € =10
MEeToAamm [eneHuns nornonam, NpocTbIx utepaunii u HeloToHa.

JlabopaTopHas paboTta Ne3

C nOMOLLBbK MHTEPMNONSALUMOHHBLIX MHOrodneHoB HbetoToHa, CtupnuHra n beccens Hamgute
3HayeHune yHkuum f(x), 3agaHHon Tabn. 1, B To4Kax Xi, Xz, X3 (Tabn. 2). C noMoLbo cnnamH-
WHTEPNONALMN HAaNgUTE 3HaYeHne JaHHON PYHKLUMM B TOYKE Xa.

Na6opartopHasa pab6oTta Ne4
b

3apaHme. Bblumcnutb uHTerpan Jf(x)dx C TOYHOCTbHO 8210_5, ncrnonb3ys NpaBumio
a

CvmncoHa M cocTaBHylO KBagpaTypHyto dopmyny [aycca c¢ natbto  y3namu. OueHuTb

MOrPELUHOCTb MCMOMb3yeMblX KBagpaTypHbIX OpMyn U onpedenuTb YUCIO  YaCTUYHbLIX

OTPEe3KoB pas3bueHusi, HeobxoauMoe Ansi AOCTWKEHUS 3af4aHHOW TOYHOCTU BbIYMCIEHUS

nHTerpana.
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NabopaTopHasn pa6oTta Ne5
Ons 3apanHbix Ku P metopowm HeonpeaerneHHblX Ko3gMULUMEHTOB MNOCTPOUTL hopmyny

k
YMCTIEHHOTO AUdPEPEHLMPOBAHMS, aNMPOKCUMUPYIOLLYIO T ( )(X) c nopsigkom h” .

NabopaTopHasn pa6oTa Ne6

. y . -6
HanguTe pelweHne cucteMbl MIMHENHbIX YPABHEHUN C TOYHOCTbIO &€ = 10™ metomamu aycca,
npocTon utepauum n 3engensi.

NabopaTtopHasn pa6oTta Ne7

Hantn Bce COOGCTBEHHbIE 3HAYEeHUS MpensIoKeHHON MaTpuubl pasmepoM 4x4 metogamu
BpaweHusa, [laHnnesckoro, Kpbiriosa.

NabopaTopHasn pa6oTa Ne8

Hangute Ha oTpeske [0,1] pewleHne 3agayn Kowm pansa  cucteMbl  OObIKHOBEHHbIX
anddepeHumnanbHbIX ypaBHEHNU

% = £,(x, y,(x), y,(x)),

%(2 = 5,06 ¥,00,¥,(%),  v.(0)=vy,,  Y,(0)=,

—4
¢ TouHocteto € =107" | meTopamu PyHre-Kytta, Agamca-balwudgopTa 4YeTBepToro nopsgka u
NpOrHo3a-Kkoppekumun (Mcrnonb3ysa Ang nporHosa anroputm (37) n koppekumm — meTtoq Agamca-
MynToHa YyeTBepTOro nopsaka).

JlabopaTopHas paboTta Ne9

u o4u
1. PelwmTb cMmellaHHyo 3aaady Anst ypaBHEHMS! TENNONPOBOAHOCTM Y = PVl C HayanbHbIM
X
ycnosuem u(x,0)=f(x), 0<x <1, 0<t<0,l1.

2. Hantu pewenune 3agaumn Oupuxne B kBagpaTe cO CTOpoHOW 1 ons ypaBHeHus Jlannaca ¢
kpaesbiMu ycrioBuamu Buaa u(0,y)=fl(y), u(l,y)=f2(y), u(x,0)=f3(x), u(x,1)=f4(x), (
0<y<10<x<1).

Na6opaTtopHas pa6oTta Ne10

PelueHne nHTerpanbHoro ypaBHeHuss ®pearonbma BTOPOro pofa MeToAoM MexaHU4eCcKMX
KBagpaTyp, ANs 3a4aHHOro KOnM4ecTBa y3roB.



13

[ns oueHkn pe3ynbTaTta BbINMOJIHEHUA KaXkaon na60paTopH0|7| n KOHTpOJ'IbHOI7I

paboTbl MICNOMbL3YIOTCS CrieayloLme nokasamenu:

1)

2)
3)

4)

3HaHMe OCHOB COCTaBMEHUSA KOMMbIOTEPHbLIX MpPOrpamMm Onsa pelleHust TUMOBbIX
MaTeMaTU4yecknx 3agau;

3HaHMe MMEIOLLMXCA PECYPCOB ANSA peLleHns NpUKNagHbiXx MaTeMaTUYeCcKNX 3agav;
YMEHME WCNONb30BaTb CTaHAApPTHbIE MakeTbl NPOrpamMHOro obecnedeHuns ang
peLLeHMs TUNOBbLIX MaTeMaTUYECKMX 3aay;

BNnageHne HaBblkaMW XpaHeHusi, noucka, cbopa, cuctemaTtmsaumm, obpaboTkm u
MCNONb30BaHMA HpOPMaLUK.

[ns oueHMBaHUS pe3ynbTaToB KaxdoW nabopaTopHOM W KOHTPONbHOW paboTbl

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

CooTHOLIEHNE MoKasaTenen, Kputepmes W LWKanlbl OUEHUBaAHNUA pPe3yrbTaToB

oby4eHna nokasaHbl B cnegyowien tTabnuue:

YpoBeHb
Kputepum oueHmBaHUsi KOMNETEHLMNIA chopMMpPOBaAHHOCTY
KOMMeTeHuun

Lkana
OLIeHOK

npon

maTte

nouc

Mpw BbINONHEHMN NAaGOPaATOPHOW UMM KOHTPOSbHOM paboTbl CTYAEHT [locTaTouHbIN 3auTeHo
COCTaBIIEHUS] KOMMbIOTEPHBIX MPOrpaMm Ans peLleHust TUMOBbIX
NpUKNagHbIX MaTemMaTW4eckux 3agad, YMEHMe WCMoMnb3oBaTb
CTaHOapTHble MakeTbl MporpammHoro obecrieyeHus Onsl pelleHusi

TUNOBbLIX MaTeMaTuU4veCKMx 3agad, BlnageHue HaBblkaMn XpaHeHud,

WHopmaunn.

€MOHCTpupoBaJét B [ocTaTo4vyHoMm mMepe. 3HaHue OCHOB YPOBEHb

MaTun4eCcknx 3apgady, UMEerLNXcA pecypcoB O51Ad pelleHnd

ka, cbopa, cuctemaTmsaumm, o6pPabOTKM M UCMNONb3OBAHUSA

Mpn

nouc

He MNPOAEMOHCTPUpOBan B [JOCTAaTOYMHOW Mepe: 3HaHMe OCHOB 3auyTeHo
COCTaBMEHUSI KOMMbIOTEPHBIX MNPOrpaMM AN pelleHus TUMNOBbIX
MaTeMaTU4yeckux 3ajad, WMEIOLWMXCA PEeCcypcoB AN peLleHus
NpuUKNagHblX —MaTemaTWYeckux 3ajad, YMEHWe WCMonb3oBaTh
CTaHZapTHble NakeTbl MPOrPaMMHOrO OGECnevYeHus Ons peLleHus
TUMOBbLIX MaTeEMaTUYeCKMX 3adad, BNafeHUe HaBblkaMWU XpaHeHwus,

MHdOopMaLnK.

BbINOMHEHUN TabopaTopHON UMM KOHTPOMbHOW paboTbl CTYAEHT - He

Ka, c6opa, cucreMaTmnsauunu, 06p860TKl/I N  Mncnosib3oBaHUA

20.2 NMpomexyToyHasa aTrectaums

HpomemyTquaﬂ arrecrauma no gucuumniinHe OCYyLIeCTBIIAeTCA B q)opme

cobecegoBaHua MO 3K3aMEHAUMOHHbIM Ounetam C MNOMOLLBbK HUXe npmnBeaeHHbIX

oLeH

OYHbIX CpeacTB (MepeyeHb BOMPOCOB K 3k3aMeHy). B Gunet BknoyawTca Osa

TEOpETUYECKMNX BOMpPoOCa.

ﬂepequb BOMPOCOB K 3K3aMeHYy:

NeNe
n/n

Tembl K TeKyLLen aTTecTaumm (3K3ameHy)

[MoHATWE norpeLLHoCcTen.

YucneHHble MeTOAbl pPeLleHUs CKansipHbIX YpaBHEHUIA.

NHTepnonsuus anrebpamyeckuMm MHorouneHamu. CnnamH-MHTepnonsaums.

YucneHHoe MHTerpupoBaHue.

YncneHHoe anddepeHumpoBaHme.

YvcneHHble MeToObl PELLEHNS NIMHENHbIX anrebpanyeckmx ypaBHEHWUN.

YucneHHble MeToAbl pelleHnst NpoGremMbl COBCTBEHHbIX 3HAYEHUIA.

©N|@ A |WINIE

YvcneHHble MeToabl peleHns 0ObIKHOBEHHBIX AnddepeHumnanbHbIX YPaBHEHWUNA.
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9. YucneHHble MeToAbl pELLEHUS YPaBHEHUIN C YACTHBIMW MPOU3BOAHBIMU.
10. YucneHHble MeToAbl PELLEHUS NHTErpanbHOro ypaBHeHns Ppegronbma 2-ro poga.
11 NcTouHMKM 1 knaccmndmkaumns BbIMMCNUTENbHBIX NOrpellHocTen. MorpelHoCTb hyHKLUMN.
] OcobeHHOCTM MaLLMHHOW apudMeTUKkN. BnnsiHme ownbok oKpyrneHnst Ha BblYMCAUTENbHbIN NPOLECC.
YucneHHble MeToObl peLLeHNs cKansipHbIX ypaBHeHu. Knaccudukaums, obnactb npuMeHeHus,
12 anropuTMbl U NPENATCTBUA peanusauun metogos. MeToakl AeneHusa nononam, NPOCTon nrepaumm un
' HbloToHa. CXoOuMOCTb U OLLEHKM norpelHocTn metogoB. OcobeHHOCTN YNCNIEHHON 1 NPOrpaMMHOW
peanusaumn MeTodoB.
13 lMocTtaHoBKa 3agayun nHTepnonauun. NocTpoeHne NHTEPNONALUOHHOrO MHOroYneHa.
' MHTepnonaunoHHbIn MHoroYneH Jlarpanxa. NorpelwHocTb MHTEpnonsauuu.
14. MHorouneHbl YebbiweBa u nx ceovictBa. OnTumanbHbI BbIGOP y3N10B MHTEPNONALMN.
15. CxoamMMocCTb MHTEpPNOoNSAUMOHHOro npouecca. JlokansHasa nHTepnonsaums. lNoctpoeHune cxoaswerocs
WHTEPNOSLMOHHOro npouecca.
16 KoHeuHble pas3HOCTM 1 ux cBoncTBa. Tabnuua pasHocTen. HTepnonsiumoHHble hopMynbl HbloTOHa,
' Beccens n CtupnuHra.
17 PasgeneHHble pa3sHOCTM 1 ux cBoncTBa. MiHTepnonsaumoHHas copmyna HetoToHa ans
HEpPaBHOOTCTOSALMNX Y3MOB.
18 WuTepnonsaumsa cnnaiHamu. KOHCTpyMpoBaHWe MHTEPNONSALMOHHOrO cnnanHa. OntumanbsHbli cnocob
' NocTpoeHus Kybryeckoro cnnamHa.
19 MeToA NPOroHKN peLleHns NMHeNHbIX CUCTEM C TpexanaroHanbHon maTpuuen. MNpavas n obpaTtHas
) NPOroHKKU. YCTOMYMBOCTb METOAA.
20 Hauny4ywee paBHoMepHOe npubnmkeHne dyHKLMN Ha oTpeske. Teopembl Yebobiwesa. Cnocobbl
' NOCTPOEHUS NPUBNVKEHNS, BNN3KOro K HanmnyyLemy.
21 YuncneHHoe uHTepnonuposaHue. KsagpatypHas coopmyna. ObLas nHTepnonsuMoHHas ksagpatypa u
€e MOrpeLHoCTb.
22. KsagpatypHble dopmynbl HetoToHa-KoTeca, norpelHocTb 1 YacTHbIe criyyaw.
23. JIokanbHO-MHTEPNONSLMOHHbIE KBagpaTypHble OPMYyMbl U UX NOTPELLUHOCTb.
o4 CxogmmocTb KBagpaTypHOro npouecca. Teopema 0 HeOOXOAMMbIX U AOCTaTOYHbIX YCITOBUSAX
CX0OUMOCTU KBadpaTypHOro npotecca.
KBagpaTtypHble dhopmyInbl HauBbICLLErO anrebpanyeckoro nopsiika TOMHOCTU. TeopeMa o Bbibope
25. yanos. MHoro4neHs! JlexaHngpa v nx ceonctea. KsagpatypHasa popmyna Maycca. CxogumocTb
KBaZpaTypHOro npotecca, NopoxaeHHoro ksagpatypHbiMu chopmynamu [Caycca.
MocTpoeHune cxoaawmxcsa KBagpaTypHbix npoueccoB. Cnocobbl NOBLILLEHNUS TOYHOCTW KBagpaTypHON
26. dopmynel. Mpasuno PyHre. OcobeHHOCTN YNCNIEHHON N MPOrpPaMMHON peanuaaumm KBagpaTypHOro
npotiecca.
27 YuncneHHoe guddepeHumpoBaHne. Cnocobbl NOCTPOEHNUST CXOAALLMXCA (OPMYIT YACTIEHHOTO
' andpdrepeHUnpoBaHus.
YuncneHHble MeTOAbl pelleHns nMHenHbIx cuctem. Knaccuyeckas cxema metoga Maycca. Cxema ¢
28. BbIOOpOM rnaBHoro anemeHTa. Mogudukauma metona Naycca. NporpammHas peanusauma metoga
"aycca ¢ BbIGOPOM rMaBHOrO anemMeHTa.
29 MeToa npocTon UTepaumun peleHns NMMHENHbIX CUCTEM, CXOAMMOCTb METOAA, OLIEHKM NOrPELLIHOCTH.
) MeToabl Akobu n 3engens.
30 BrnusiHne owmnbkn okpyrneHms Ha BblYUCNUTENbHBIA NPOLLECC NPU PeLleHN NIMHENHBIX CUCTeM. Yucno
' 06ycnoBneHHoCcTn MaTpuupbl. OLUeHKa NOrpeLHOCTY PELLUEHUS.
31 MeToabl Kpbinosa v [laHMNEeBCKOro OTbICKaHUS COBCTBEHHBIX 3Ha4YeHWI U BEKTOPOB. Cnocobbl
PacKpbITUS XapakTepMCTUHECKOrO0 MHOTOUSIEHA.
32 MeTogbl Tennopa n PyHre-KyTTa pelwueHus 3agaum Kowm ana gucddepeHumnansHOro ypaBHeHUS
nepBoro nopsiaka.
33 YCTOMUYMBOCTb U CXOANMOCTb METOA0B NONIMHOMUArbHAas annpokcMMauns. YCTOMYMBOCTb MeToaa
) Apamca.
34 YuncneHHble METOAbI PeLLEHUS KpaeBbIX 3afa4 AN 0ObIKHOBEHHbIX AnddepeHLnanbHbIX YpaBHEHNIA.
) MeToa ceTok. MeToq cTpenbobi.
O6Llas cxeMa METOAOB peLLeHMs KpaeBbIX 3adad anst guddepeHumanbHbIX ypaBHEHWI
35. MaTemMaTuyeckon puanki. PasHocTHble cxeMbl. CXOOUMOCTb Pa3HOCTHOM CXeMbl. AnnpokcumMalms
peweHuns. YcTonumeocTb. Teopema dununnosa.
36 [MpocTenmne pasHOCTHbIE CXEMbI ANt YpaBHEHUS TennonpoBOAHOCTU. ANNPOKCUMaLnsa SBHON U
' HesiBHOW cxeM. [puHLmMI MakcuMyMa. Y CTONYNBOCTb ABHOW N HESBHOW CXEM.
37. IMpocTenwasn pasHocTHas cxema 3agadv Oupuxne ansa ypasHeHus NyaccoHa.
38 YncneHHas peanusauymsa npocTenlen pasHOCTHON cxeMbl pelleHus 3agadun Jupunxne ans ypasHeHUs
' Jlannaca.
39. MeToa MexaHN4eCcKMX KBagpaTyp PeLeHnss HTerpanbHbiX ypaBHeHU PpearonbMa BTOPOro poga.
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Ans oueHvBaHWs pe3ynbTaToB 0Oy4YeHMs Ha 3K3aMeHe WCMOoMb3ylTCca crneayloLlme
nokasarenu:

1) 3HaHWe TeopeTNYEeCKNX OCHOB;

2) yMeHue pellaTtb 3agadv

3) ymeHue paboTaTtb C anropytMaMmv MeTOA0B U MHAPOPMALIMOHHBIMU pecypcamu;

4) ycrielwHoe NpoxoXaeHne TeKyLlen atTecTaumm.

[ns oueHmBaHWA pes3ynbTaTOB 3K3aMeHa WCMNONb3yeTCs wWkKasna: «OTIINYHOY,
«XOPOLLOY», «yOOBNETBOPUTENBHOY, KHEYA0BNETBOPUTESNBHOY.

CooTHOLWEHNE nokas3aTenen, KpUTEPUEB W LWIKanbl OLEHMBaHUS pe3yrbTaToB
o0y4eHna nokasaHbl B cnegyowen tTabnuue:

KpuTepun oueHvnBaHus KOMNeTeHuun YpoBeHb LWkana oueHok
chopmMmnpoBaH
HOCTH
KOMMeTeHUun
Mpy oTBETE Ha BONPOCHI 3K3aMeHaUMOHHOro 6uneTta cTyaeHT | [MoBbIWEHHbIN «OTNnYHO»

npogemMoHcTpupoBsalét B NoJsIHOM mepe. 3HaHue OCHOB
COCTaBJieHNA  KOMMbKTEPHbIX nNporpaMmmMm Onda  peweHusd
TUNOBbIX MaTeMaTU4eCKnxX 3agad, MMerLInNXCA pecypcoB AN
peweHna npuknagHbiXx MmatemMaTudecKmx 3agad CtaHAapTHbIX
nakeToB nporpamMmmMmHoro obecnedeHunsa ansd peweHna TUnoBbIX
MaTeMaTu4yeCkmx 3agad, BlageHune HaBblkaMn XpaHeHud,

nowucka, cbopa, cuctemartmsaumm, obpaboTku "
ncnosbL3oBaHUsA NHopMaLmu.
lMpu oTBeTe Ha BONPOCHI 3K3aMeHaUUOHHOro buneTa cTygeHT | [JocTaTouHbIn «XopoLLo»

NPOAEMOHCTPMpPOBan B [OCTaTOYHOW Mepe: 3HaHWEe OCHOB
COCTaBMEHUS KOMMbIOTEPHBLIX MNporpamMmM Ans  pelleHust
TUMNOBbLIX MaTeEMaTUYECKUX 3afay, MMEIOLLNXCS PecypcoB Ans
peLleHns NpuKnagHbiXx MaTeMaTU4Y4ecknx 3afdad cTaHOapTHbIX
nakeToB nporpammMHoro obecrneyeHnss Ans peLleHnst TUMoBbIX
MaTeMaTM4eckux 3afad, BMnaJeHWe HaBblkaMu XpaHeHus,
noucka, cbopa, cuctemaTtmsaumu, 0bpaboTkn 7]
ucnosnb3oBaHns  MHdopMauun. [onyckalTcs  OoTAeNbHble
HEeTOYHOCTM B OTBETax.

lMpn oTBeTE Ha BOMPOCHI 3K3aMEHALMOHHOro duneta CTyaeHT [NoporoBbin «YOoBneTBopuUTENBLHO»
npogemMoHcTpupoBan Ha 6a30BOM YypOBHE 3HaHME OCHOB
COCTaBMEHMSI  KOMMBITEPHBIX MporpaMMm  Onis  pellueHus
TUMNOBbLIX MaTemMaTUyeckmMx 3agay, UMEeILLNXCA pecypcoB Ans
pelleHns NpUKNagHbiXx MaTeMaTU4ecKMx 3agayvy CTaHOAPTHbIX
NnakeToB NPOrpamMHOro obecnevyeHuss Ans peLleHnst TUMoBbIX
MaTemMaTuyeckux 3ajad, BnajeHWe HaBblkaMu XpaHeHus,
noucka, cbopa, cuctemaTtmsaumu, obpaboTkn [
ncnonb3oBaHUA MHopmauun. Bo3MOXHbI CyLLleCTBEHHbIE NPO
Oenbl B OTBETE HA OJMH U3 BOMPOCOB buneTa.

HecooTtBeTcTBME YKa3aHHbIM BblLUe Tpe6OBaHMﬂM. — «Heyp,oaneTBopMTeano»
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KoHTponbHo-usameputenbHbin matepuan Ne 168

=

KeagpaTtypHble hopmynbl HetoToHa-KoTeca, MorpelwHoCTb U YacTHbIe criyvyau.
2. YuncneHHble MeToabl peLlleHns NMHEeNHbIX anrebpanyecknx ypasHEHUN.

MpenogaBsatens Kapnosa A.ll.



