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PABOYASA NMPOrPAMMA YYEEHON AUCLUUMIIUHDI

B51.0.23 YucneHHble MeToAabl

1. Koa v HaumeHoBaHue HanpasneHua nogarotoBku: 01.03.04 MNMpuknagHas
MaTemMmaTumka

2. I'Ipoctwlnb noAroToBKU. an/IMeHeHI/Ie MaTeMaTn4eCknux mMeToaoB K peLlleHUo
MHXEHEPHbIX N SKOHOMNYECKMX 3aaa4y

3. Keanudmkauusa BbinyckHukKa: 6akanasp

4. dopma o6y4eHusa: OyHas

5. Kacheppa, oTBevarwLwan 3a peanmsaumo AUCLUNIUHDI:

Kadhenopa matemaTmyeckoro mogenmpoBaHumsa

6. CoctaBuTenb nporpammbl: Kapnosa AHTOHUMHA [NeTpoBHA, K.(p.-M.H.

7. PekomeHpoBaHa: Hay4yHO-MeTOAMYEeCKMM COBETOM MaTematmyeckoro dakynbTeTa,
npoTtokon Ne 0500-03 ot 24.03.2022

8. YuebGHbIn roa: 2024/2025 CemecTp: 6
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9. Llenu n 3apaum y4ye6HON ANCLUMUNNUHDI:

OBnageHne TeopeTn4ecknmMm ocHoBamMmu 1 hopmMmMpoBaHME NPaKTUYECKMX HAaBbIKOB
YMCNEHHOro peLleHnss CTaHd4apTHbLIX 3ad4ayv M KOMMbOTEpHas peanusauus anropuTtMos
AN COOTBETCTBYIOLLMX MaTEMaTUYECKMX MOAENEN.

10. MecTo yyebHOM AucumunnuHbl B cTpykTtype OOIl: yyebGHas gucuunnuHa
«4YucneHHble  MeTodbl»  OTHOCUTCA K 4acTh, OPMUPYEMOW  y4YaCTHUKaMM
obpasoBaTenbHbIX OTHOLWEHUN brnoka 1.

TeopeTnyeckon N NpakTUYECKOM OCHOBOW ANsi OCBOEHUSA y4ebHOW OMCLMNANHDI
«YucneHHble MeToga»  SABASKOTCA  3HAHUS, YMEHUMSI U HaBblKM  CTYyOEHTOB,
npuobpeTeHHble B  pes3ynbTate WU3ydYeHust MaTtepuana  Creaytolmx  KYpCOoB:
«Martematnyeckun aHanuna», «PyHKUMOHANBbHbLIA aHanuay», «YpaBHEHUA B YaCTHbIX
NPON3BOAHbLIXY, «YpaBHeHus MaTeMaTU4eckom PU3NKNY, «OBbIKHOBEHHbIE
AnddepeHumarnbHble YpaBHEHUSA».

11. MnaHupyemblie pe3ynbTaTbl OOy4YeHUs1 NO AUCLUMNIMUHE (3HAHUA, YMEHMUSA,
HaBblKW), COOTHECEHHble C MflaHMpyeMbiMM pe3yfbTaTaMM  OCBOEHUS
obpasoBaTeNnibHOW NporpaMmmbl (KOMMNEeTEHUUSAMU BbINYCKHUKOB):

Koa HassaHune Koabl MHgukaTopsbl MnaHupyemble pesynbTathl
KOMNeTeHuun oby4yeHus

Orl1K-1| CnocobeH OllK-1.1 | Obnapgaer 6a3oBbIMW  3HAHUAMMK, | 3HATb: Kak peliaTb
NPUMEHSITb nosny4YeHHbIMU B obnactn | ctaHgapTHble 3agaun
3HaHve MaTemMmaTU4eCKmX n (vnn) | npodeccroHansHoN
dyHOaMeHTarnbH €CTECTBEHHbIX HayK 0eATenbHOCTH.
O MaTeMaTuku un YmeThb: pabotatb c
€CTEeCTBEHHO- OlK-1.2 | YmeeT ncnonb3oBatb 6a3oBble COBPEMEHHbBIMU
Hay4HbIX 3HaHWA B 06nacTM MatemMaTuyecknx | NpUKnagHbIMKM nNporpaMmmamm
AVCLUMNITUH MpK 1 (MNN) ecTeCTBEHHbIX HayK B n COBPEMEHHbBIMMU
peLleHnmn 3agad B npodeccUoHarnbHON OEeATENBHOCTU TEXHONOrMAMU
obnactu NporpaMmMmpoBaHms.
€CTECTBEHHbIX OlK-1.3 | ImeeT HaBbIkM BbIDOpa MeTo40B BnapeTb: CNOCOBHOCTLIO
HayK 1 peLleHns 3adad npodeccnoHanbHOM | NCMOMb30BaTb COBPEMEHHbIE
WHXEHEPHOMN OEeATENbHOCTN Ha OCHOBE MaTemMaTu4yeckme MeTofbl.
npakTuke TEOPETUYECKUX 3HAHUN.

12 O6bem aucuMnivHbI B 3a4eTHbLIX eanHuuax/yacax — 4 / 144.

dopmMa NPOMEeXyTOYHOM aTTecTaLuum — 3K3aMeH.

13. Buabl yye6Houn paboThbl:

TpynoemMKkocTb (Yachl)
. Mo cemecTpam
Bug yuebHol paboTbl
Bcero
6 cemecTtp
AyanTOpHbIE 3aHATUS 64 64
B TOM Yucne: nekunmn 32 32
npakTnyeckne 0 0
nabopaTtopHbie 32 32
CamocTtosiTenbHas paborta 44 44
dopma NpomMexyTo4HOM aTTecTaLmm
36 36
(9k3ameH — 36 yac.)
UToro: 144 144




13.1. CopepxaHue AUCLUNIINHBI

Ne Peanunzauus

n/n pasgena
HanmeHoBaHue pasgena OUCLMNIIUHBI C

CopepxxaHue pasgena QUCUUnnHLI
ANCLMNITUHBI NMOMOLLIbIO
OHNawH-Kypca,
QYMK*
1. llekuun
1.1 1. MaTtemaTtunyeckas o6paboTka akcnepmMmMeHTanbHbIX https://edu.vsu.r
AaHHbIX. MeTog HanMeHbLUNX KBaapaToB. u/course/view.p
NCTOYHUKM 1 . id=5794
knaccudmkaLms 2. CnnawH (*)yHKLI,yIVI hp?i
NOrPELLHOCTEN, 3. Mogenu obLen MexaHuK/ CNIOLLHbIX Cpe.
Teopusa gecdopmarmm
4. Mopgenn Yebsbliwesa.

1.2 YucrneHHble meTobl 1. MeTog genenunsa oTpeska nononam, metog npocrton | https://edu.vsu.r
peLleHns HeNMMHENHbIX nTepaumm n metod HoloToHa. u/course/view.p
ypaBHEHUN 2. OueHka NorpeLLHOCTU. hp?id=5794

1.3 1. MNocTaHoBKa 3agavm MHTEPNONSLMM. https://edu.vsu.r

MHTepnonsaumMoHHbIN MHOrouvneH JlarpaHxa. u/course/view.p
" PasgeneHHble pasHoCTU. VIHTepnonsUMOHHbIE hp?id=5794
HTepronauus H
anreGpaniecKIMI |\2/IH'3|FO‘-U'IeHbI bIOTOHA. §
MHOTOUNEHaMM . MHorouneHs! Yebbiwesa. OnTuManbHbIN BIGOP
Y3MNOB MHTEPNOMSLMM.
3. Cx0QMMOCTb MHTEPMNONSILIMOHHOIO MpoLecca.
4. NnuTtepnonsums cnnanHamu. Kybnyeckmne cnnamHbi.
1.4 1. KsagpaTypHas popmyna. Obuiee https://edu.vsu.r
WHTEPMNONALUNOHHAsA kBaapaTypa U ee MorpeLuHoCTb. u/coursel/view.p
HucnenHoe 2. KBagpaTtypHble doopmyrbl HbioToHa-KoTeca. hp?id=5794
3. CxogMmocTb KBagpaTypHOro npotecca.
nHTErprpoBaHue 4. CxoanMocCTb KBadpaTypHOro npowecca,
NopoXAeHHOro KBaapaTtypHbiMu chopmynamu ["aycca.
5. Cnocobbl MOBBIWEHUS TOYHOCTM KBagpaTypHOW
dopmynel. [Npasuna PyHre
15 1. HekoppeKTHOCTb (POPMYIIbl YNCIIEHHOTO https://fedu.vsu.r
HucnenHoe A depeHLMpoBaHmS. u/coursel/view.p
2. Cxogswuecs dopmyrnbl yncneHHoro | hp?id=5794
AnbepeHLmMpoBaHe anbdepeHLMpoBaHms. Cnocobbl NOCTPOEHUS
cxogsmxcs dopmyn YNCNEHHOTO
anddepeHUMpoBaHMS.
1.6 1. MeToapb! pelueHnsa NMUHENHbIX CUCTEM. https://edu.vsu.r
MoaunduumposaHHbIn MeTo "aycca. u/course/view.p
2. MeToa NpOroHKn peLleHnst IMHENHbIX CUCTEM C hp?id=5794
UncreHHble MeToabl Tpex AvaroHarnbHon MaTpuLen. YCTon4nMBoCcTb
mMeToaa.
NIMHEHOM anre6pbl 3. Metopn npocton ntepaunun. [loctatoyHble yCroBus
CXOOUMOCTU U HeObXOAMMbIE U OCTATOYHbIE YCIOBUS
cxognmocTn. Meton HauckopenLwero rpagneHTHoOro
cnycka. Metog Akobwu n 3engens.
4. Yucno obycrnoBneHHocTn MaTpuubl. OueHka
NOrpeLlHOCTU PeLUEHUs.
1.7 YuncneHHble meTobl https://edu.vsu.r
u/course/view.p
peLLeHusi NpoBremsl 1. Npo6riemMbl COGCTBEHHBIX 3HAYEHWIA. hp?id=5794
2. MeTtogpl Kpbinosa v [JaHunesckoro.
COBCTBEHHbIX 3HAYEHUI 3. MeTopa BpallieHVst AN CUMMETPUYHBLIX MaTpuLL.
1.8 1. MeTop Tewnnopa peweHuns 3agadm Kowwm ons https://edu.vsu.r

YuncneHHble meToapl

andbdepeHumansHOro ypaBHeHNs nepBoro nopsiaka.
2. MeTog nomaHbIx 3unepa.

u/course/view.p
hp?id=5794
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peuweHuna 3agaydmn Kowin

Anst 06bIKHOBEHHbIX

3. MeTtoabl PyHre-KyTTbl. OueHka norpelHocTu.
4. lHTepnonsaunoHHbln metoqd Agamca.
5. QkcTpanonsaunoHHbIn MeTog Agamca.

6. YCTONYMBOCTb " CXOONMOCTb MeTo0B
anddepeHunanbHbIX NonMHOMUanbHOWM annpoKcumalmm.
ypaBHeHUN
1.9 YuncneHHble meToapl https://edu.vsu.r
u/course/view.p
peLLeHmst KpaeBbix 3agay | 1- [OHSTVE O KOHEYHO-PA3HOCTHBIX METOAAX PeLleHNs hp?id=5794
KpaeBbix 3agay ansa OL1Y.
ans OOy 2. Annpokcnmaums. YctonumBoctb. CXoauMoCTb.
1.10 1. ObLLasn cxema MeToaa CETOK peLleHnst KpaeBbIX https://edu.vsu.r
3agay ansa gudpdepeHumnanbHblX YpaBHEHWI u/course/view.p
MaTeMaTU4ECKON PUINKN. hp?id=5794
MeToz ceTok peLleHus 2. CX0[MMOCTb Pa3HOCTHOW CXEMbI.
3. Annpokcumaumsi Ha peLleHun.
Kpaesbix 3aaa4 ana 4. YcTtonuneoctb. Teopema dununnosa.
. 5. MeToa KOHEYHbIX 3NIEMEHTOB.
YPaBHEHWN C HaCTHLIMU 6. PasHoCTHbIE CXeMbl ANs ypaBHEHUS
TEnnonpoBOAHOCTU C OAHOWN MPOCTPAHCTBEHHON
Npon3BoAiHbIMM nepemMeHHON; ABHbIE U HEABHbIE CXEMbI.
7. PasHoCTHasa cxema ang ypaBHeHun NyaccoHa B
NPsIMOYTOJIbHUKE, €€ KOPPEKTHOCTb.
8. MeToapbl pelleHns ceTovHou 3agaun Qupunxne ons
ypaBHeHW MyaccoHa.
1.11 1. Hamny4ywee paBHoMepHoe npubnumxeHue dyHkumm | https://edu.vsu.r
Ha oTpeske. u/course/view.p
Haunyuwee 2. EOMHCTBEHHOCTb MHOTOUIIeHa Haumny4yLIero hp?id=5794
npubnmwkeHns B C.
paBHOMEpHOe 3. Cnocobbl NOCTpoeHUsi NpUGAVKeHNs GIN3KOTO K
Hauny4ywemy.
NpMBnxeHne dyHKUMM 4. OpToroHasnbHbIe MHOTOUSEHbI.
5. MNpouecc opToroHanusauyuu WWmnara.
6. PekkypeHTHble opMynbl Anf  OPTOroHanbHbIX
MHOrO4Ys1eHOB
2. NpakTn4yeckme 3aHATUA
3. llabopaTopHble 3aHATUS
3.1 NcTouHMKM 1 1. MaTemaTtuyeckas o6paGoTka akcnepumenTanbHbix | Ntps://edu.vsu.r
AaHHbIX. MeTo HauMeHbLLMX KBaapaTos. u/course/view.p
Knaccudukaums 2. CrnaitH (yHKUMM hp?id=5794
3. Mogenu obLuer MexaHWKM CMNOLUHbIX cpeg.
MorpeLHocTH Teopusa gedopmaLim
4. Mopgenu Yebblwesa.
3.2 YUuncneHHble meToapl https://edu.vsu.r
_ | ulcourselview.p
PEeLLEHUS HEMMHENHBIX 1. MeTop neneHns oTpeska nononam, MeTof NpocTon hp?id=5794
utepauum n metoq HbtoToHa.
ypaBHEHMNIt 2. OueHka norpeLuHocTu.
3.3 " 1. MNocTaHoBKa 3agayvm MHTEPNONSLMM. https://edu.vsu.r
HTepnonauus " ;
MHTepnonaumnoHHbIN MHorouneH JlarpaHxa. u/course/view.p
PasgeneHHbie pasHocTu. MIHTepnonaumoHHble hp?id=5794
anrebpanyecknmm

MHOrouneHbl HotoToHa.
2. MHorouneHbl Yebbiwera. OnTumanbHbIn BbIGOP
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MHOro4rieHamm Y3MOB MHTEPMONALNN.
3. Cx0QMMOCTb MHTEPMNONSLMOHHOIO Npouecca.
4. NnuTtepnonsumsa cnianHamu. Kybnyeckmne cnnanHbi.
3.4 1. KBagpaTypHas popmyna. Obuiee https://edu.vsu.r
WHTEPMNoNsunoHHasa kBagpaTypa 1 ee NorpeLuHoCTb. u/course/view.p
HucnenHoe 2. KeagpatypHble dopmynbl HeloToHa-KoTeca. hp?id=5794
3. CxogumocTb KBagpaTypHOro npovecca.
nHTerpuposaHmne 4. CxogMmocTb KBagpaTypHOro npotecca,
NopoXAEHHOro KBaapaTypHbiMu chopmynamu [Taycca.
5. CnocoBbbl NOBbLILWEHUA TOYHOCTU KBaApaTypHOW
dopmynebl. Npasuna PyHre
3.5 1. HekoppeKkTHOCTb hOpPMYIibl YNCIIEHHOTO https://fedu.vsu.r
HucnenHoe AndbdepeHLMpoBaHms. u/course/view.p
2. Cxopswmecs dopmyIbl yncrneHHoro | hp?id=5794
AnddepeHLmpoBaHme A depeHLMpoBaHms. Cnoco6bl NOCTPOEHUs
cxoasimxcs dopmyn YUCNEHHOTO
anddepeHUMpoBaHMS.
3.6 1. MeToapb! pelueHnsa NMUHEeNHbIX CUCTEM. https://edu.vsu.r
MogudurumpoBaHHbii meTog [aycca. u/course/view.p
2. MeToa NpOroHKN peLleHns NMHENHbIX CUCTEM C hp?id=5794
HncneHHble MeToAbl TpexanaroHanbHoW maTpuuein. YCTOMYNBOCTb MeToa.
L. 3. MeToa npocTou ntepaumu. [loctatovHble ycnosusi
NMHeNHo anre6pei CXOOMMOCTU 1 HeoBXoAMMbIE U AOCTATOUHbIE YCIOBUS
cxogumocTu. MeTog HanckopemnLero rpagueHTHoOro
cnycka. Metog Akobwu n 3engens.
4. Yucno obycnoBneHHocTn MaTpuubl. OueHka
NMOrpeLIHOCTY PeLUEHUS.
3.7 YucrneHHble meTobl https://edu.vsu.r
u/course/view.p
peLLeHusi NpoBremsl 1. Npo6riemMbl COGCTBEHHbBIX 3HAYEHWIA. hp?id=5794
2. MeTogpl Kpbinoea u [JaHunesckoro.
COBCTBEHHbIX 3HAYEHUI 3. MeTog BpaLleHnst Anst CUMMETPUYHBIX MaTpuu,.
3.8 YncneHHble meToapl 5 https://edu.vsu.r
1. Metopn Tennopa peluenus 3agaqv Kowm ana u/course/view.p
pelleHuns 3agayumn Kowm AvchepeHLUanbHoro ypaBHeH!s NepBoro nopsiaka. hp?id=5794
2. MeTog nomaHbix dnnepa.
QNS OBbIKHOBEHHbIX 3. Metogpl PyHre-KyTTbl. OLeHKa norpeLHocTy.
4. lHTepnonsaunoHHbIn metod Agamca.
A depeHUManbHbIX 5. SkcTpanonsauunoHHeI meTog Agamca.
6. YCTONYMBOCTb 7] CXOQMMOCTb MEeToa0B
ypaBHeHMi1 NONIMHOMUASBHOM anmnpoKCUMaLnN.
3.9 YuncneHHble meTobl https://edu.vsu.r
1. TTOHSTME O KOHEUYHO-PA3HOCTHBIX METOAaX pelueHus | u/course/view.p
pelleHns KpaeBblX 3aay | ypaesbix 3aaad 4ns OY. hp?id=5794
2. Annpokcnmaums. Yctonumsoctb. CXoauMOCTb.
ana oay
3.10 1. ObLas cxema MeToga CETOK peLleHnst KpaeBblX https://edu.vsu.r

MeTopa ceTok pelueHus
KpaeBbIx 3agad ons
YpaBHEHUIN C YaCTHbIMU

npon3BoaHbIMU

3agad ansa guddepeHumnansbHbIX ypaBHEHUI
MaTemaTU4eckon OU3nNKN.

2. CXoQuMOoCTb pa3HOCTHOM CXEMbI.

3. Annpokcnmaumsi Ha peLleHunn.

4. YctonumBocTb. Teopema dununnosa.

5. MeToa KOHEYHbIX 3N1EMEHTOB.

6. PasHOCTHbIE CXeMbl AN YpaBHEHUS
TEennonpoBOAHOCTU C OAHOW NPOCTPaHCTBEHHOM
nepemMeHHOW; BHblE U HESIBHbIE CXEMBbI.

7. PasHOCTHasa cxema ansa ypasHeHun [yaccoHa B

u/course/view.p
hp?id=5794
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NPsIMOYTOSIbHUKE, €€ KOPPEKTHOCTb.
8. MeToapbl pelleHus ceTovHou 3agauun Oupunxne gns
ypaBHeHwui MyaccoHa.
3.11 1. Haunyuwee paBHomepHoe npubnmkeHne pyHkumm | https://edu.vsu.r
Ha oTpeske. u/course/view.p
Haunyuwee 2. EOVHCTBEHHOCTb MHOTOYMEHa HaUmyYLLEero hp?id=5794
npubnuxeHns B C.
paBHOMEpHoe 3. CnocoBbl NoCTpoeHUs NpubnmkeHns 6rnmnskoro K
Hauny4Lwemy.
npnerwkeHne yHKLMN 4. OpTOroHanbHble MHOTOUMEHbI.
5. MNpouecc optoroHanusauum Wmngra.
6. PexyppeHTHble hopMynbl ANsi OPTOroHanbHbIX
MHOrO4Y/1EHOB
13.2 Tembl (pa3aenbl) AUCUUNIIVHBI U BUAbI 3aHATUN:
Ne HanmeHoBaHue TeMbl Buae! sanATvi (%1003)
CamocTosTenbHas
n/n (pasgena) oucumnmmHbl Jlekumn MpakTudeckne [labopaTtopHble paBora Bcero
1 NcTouHukm n knaccudmkayms 3 0 3 4 10
norpeLuHocTemn
YuncneHHble MeToabl peLleHus
2 HENUHENHBbIX YpaBHEHWI 3 0 3 4 10
WuTepnonsaums
3 anrebpanyeckumm 3 0 3 4 10
MHOro4nIeHamm
Haunnyywee paBHoMepHOe
4 nNpubnmkeHne yHKLMKN 2 0 2 3 7
5 YuncneHHoe MHTerpnpoBaHue 3 0 3 4 10
YucneHHoe
6 andpdepeHunposaHue 3 0 3 4 10
YucneHHble MeTodbl JIMHENHOMN
7 anre6pbl 3 0 3 4 10
YuncneHHble MeToabl peLleHus
8 nNpoGnemMbl COBCTBEHHbIX 3 0 3 4 10
3Ha4yeHun
YuncneHHble MeToabl peLleHus
3agayvun Kowmn gns
9 0ObIKHOBEHHbIX 3 0 3 4 10
AandpdepeHumnanbHbIX
ypaBHEHUN
YuncneHHble MeToabl peLleHus
10 KpaeBbix 3agay ansa Oy 3 0 3 5 11
MeTop ceTok peLueHust
11 | kpaeBbix 3agay Ans ypaBHEHUN 3 0 3 4 10
C YaCTHLIMW MPON3BOAHBLIMU
WUroro: 32 0 32 44 108




14. MeToan4yeckue ykasaHma Ans odyyarowmxca no 0CBOEHUIO AUCLUMIIUHDI

OcBoeHve ancuunnuHbl NpegnonaraetT He TONMbKO obsA3aTtenbHoe noceleHue
oby4varowmnmesa ayanTopHbIX 3aHATUMI (NabopaTopHbIX 3aHATUIA) U aKkTUBHYKO paboTy Ha
HWX, HO N CaMOCTOATENbHYHO y4ebHY0 AeATENbHOCTb, Ha KoTopyto oTBoaMTCA 80 Yacos.

CamoctoaTenbHas y4yebHas [eATenbHOCTb CTYAEHTOB MO AUCLMNIIMHE
«YuncneHHble MeToabl» NpegnonaraeT BbiNOSIHEHNE CreAyoLWNX 3a0aHUN:

1) camocTtosiTenbHOe u3yvyeHue Yy4yebHbIX MaTepumanoB no pasgenam 1-11 c
MCNONb30BaHMEM OCHOBHOW W AOMOMHUTENBbHOW nNUTepaTypbl, WH(OPMALNOHHO-
CNpPaBOYHbIX U MOUCKOBbLIX CUCTEM;

2) NOArOTOBKY K TEKyLWMM aTTecTauusiM: BbiNofHEHNE nabopaTopHbIX 3adaHui
Mo MOMCKY HeobxoanMblx Ansa paboTel B ayantopum matepuanos B MIHTepHeTe.

Ocoboe BHMMaHMe OOy4valLMXCa HarnpasfsieTCAa Ha OCBOEHWE MNpaKTUYEeCKUX
MeTo40B YUCIEHHOro AndpepeHLmpoBaHng, NHTErpMpoBaHus, pelueHus
anrebpaunyecknx, andgepeHumanbHbiX U MHTerpanbHbiX ypaBHeHUN. KayecTtBeHHOEe
BbiNOSIHEHWe nabopaTtopHbiX paboT noapasymeBaeT MOSIHOLEHHOE U3yYyeHue U
MaKcMManbHoe 3a4encTBOBaHNE BCEX npeaocTaBneHHbIX obyyaromnmes
NHPOPMALMOHHO-KOMMYHUKALMOHHBLIX pecypcoB. [MpuoputeTHon saBnsietcs paboTta cC
06LwenoCTyNHBIMU COBPEMEHHBIMW NakeTaMu NPorpamMm.

Bce BbIinonHsemble CTydeHTaMy CaMOCTOATENbHO  3afdaHus  noanexar
nocrneaytLlen NnpoBepke npenogasaTenem Ans nNonyvyeHns onycka K 9k3aMeHy.

B cnyyae HeobxoaMmocTu nepexoja Ha AUCTAHUMOHHBIA pexmnm oby4veHus
ncnonb3yeTcs 9NEKTPOHHbLIN KypC «YuncneHHble MeToabI»
(URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha noprane «ONEKTPOHHBbIN
yHuBepcuteT BIY».

15. lNepe4yeHb OCHOBHOW U AONONHUTENLHOW NUTepaTypbl, PeCYypCOB MHTEPHET,
HeoOGXoAUMbBIX AN OCBOEHUA AUCLUNIIUHBI

a) ocCHOBHas nuTeparypa:

Ne n/n NCTOYHMK

baxesanoe H.C. HYucneHHbie memodhi: y4eb. nocobue / H.C. baxsanos, H.l1. )Kudkos, .M.
1 Kobenbkos; MI'Y um. M.B.J/lomoHocosa — 6-e u3d. — M.: buHom, Jlabopamopusi 3HaHul
2008. — 637 c. (sce npedbidywue usdaHusl)

Lemudosuy B.I1. OcHo8bI 8biquciumernsHoU Mamemamuku: y4eb. nocobue/ B.11.
2 Hemudosuy, N.A. MopoH, — 6-e u3d. — Cl16.: JlaHb, 2007. — 664 ¢ (sce npedbidywiue
u3daHusi)

0) AononHUTenbHasa nuTeparypa:

Ne n/n MNcToYHUK

Gaxeanoe H.C. YucrneHHbie memo0dbi 8 3adaqvax u yrpaxHeHusx: y4eb. nocobue / H.C.
3 Gaxeanos, A.B. JlanuH, E.B. YuxoHkos; nod s8ed. B.A. CadosHuyesa. — M.: Bbicwas
wkona, 2000. — 190 c.

B)MHDOPMaLMOHHbIE 3M1EKTPOHHO-06pa3oBaTerbHble pecypchl (oduuManbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc

ApywarsH O.B. YucrnieHHbie peweHuss uHmeaparbHbiX ypasHeHul memodom keadpamyp /
4 O.b. ApywaHsiH. — HUNBL] MI'Y- hnmepHem pecypc: http://num-
anal.srcc/msu.ru/meth_mat/prac_qdf/page 24/htm

ApywaHsH O.b. Pewerue 3adadyu Kowu 05151 06bIKHOB8EHHbIX AugbbepeHyuaibHbIX
5 ypasHeHul/ O.b. ApywaHsH, C.®. S3anemkuH. — HUNBL] MI'Y- UlhmepHem pecypc:
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page 27/htm

6 lpuknoHckul B.U. HYucneHHbie memodkl / B.U. MNpuknoHckul. — MI'Y @usgak. —
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UnmepHem pecypc: http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page 23/htm

7 ToipmbiwHukos E.E. Memodsl yucneHHo20 aHanu3a / E.E. TeipmbiuwHukos. — UBM PA. —
NHmepHem pecypc: http://window.edu.ru/ window/library?p_rid=39142

8 OBC «YHuBepcuTeTCcKas 6ubnuoTeka OHMamrH»: obpasoBaTenbHbIf pecypc:
<URL:http://www.biblioclub.ru> .

9 HayuyHasa 3oHanbHasa 6ubnunoteka BOpOHEXCKOro rocyfapCTBEHHONO YHUBEPCUTETA : ONEKTPOHHbIN
katanor : https://www.lib.vsu.ru/ .

16. lMNepeyeHb Yy4yeOHO-mMeTOAMYECKOro obecne4vyeHust ANA CaMOCTOATENbHOM

paboTbl (yyeb6Ho-Memodudeckue pekomeHdayuu, nocobus, 3adayHuKU, Memoduyeckue yKasaHus o
8bIMOTHEHUIO MPaKMUYeCKUX (KOHMPOIIbHbIX), Kypcoabix pabom u dp.)

Ne n/n NcToYHUK

baxeanoe H.C. YucneHHblie memodsi: y4eb. nocobue / H.C. baxearnos, H.l1. >Kudkos, .M.
1 Kobenbkos; MI'Y um. M.B. JlomoHocosa — 6-e u30. — M.: buHom, JTabopamopusi 3HaHuu
2008. — 637 c. (sce npedbidyuue uzdaHus)

Lemudosuy B.I1. OcHoebI 8biquUcIumernsHOU Mmamemamuku: y4eb. nocobue/ B.11.
2 Hemudosuy, N.A. MopoH, — 6-e u3d.- Cl16.: JlaHb, 2007. — 664 ¢ (ece rpedbidyuue
u30aHus)

Gaxeanoe H.C. YucrneHHbie memoOdki 8 3adayvax u yrpaxHeHusix: y4eb. nocobue / H.C.
3 Gaxeanos, A.B. flanuH, E.B. YuxxoHkos; nod eed. B.A. CadosHu4yesa. — M.: Bbicwasi wkona,
2000. — 190 c.

ApywarsH O.B. YucrneHHbie peweHUss uHmeaparbHbIX ypasHeHul memodom keadpamyp /
4 O.b. ApywaHsiH. — HUNBL] MI'Y- UemepHem pecypc: http://num-
anal.srcc/msu.ru/meth_mat/prac_qgdf/page _24/htm

ApywaHsH O.b. Pewerue 3adayu Kowu 05151 06bIKHOB8EHHbIX AugbghbepeHyuaibHbIX
5 ypasHeHul / O.b. ApywaHsiH, C.®. 3anemkuH. — HUNBL] MI'Y- lhmepHem pecypc:
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page 27/htm

lMpuknoHckul B.W. YucrnieHHbie memodsi / B.U. lMpuknoHckud. — MY ®usghak. —
UHmepHem pecypc: http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_23/htm

ToipmbiwHukos E.E. Memodb! yucneHHo2o aHanu3sa / E.E. TeipmbiuwHukos. — UIBM PA. —
UumepHem pecypc: http://window.edu.ru/ window/library?p_rid=39142

17. O6pa3soBaTenbHble TEXHONOMMU, UCNONb3yeMble NMpPU peanusauum y4yeoHoMn
AUCUMNIINHbI, BKINOYasa AUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonorum (AOT),
3neKTpoHHoe obyyeHue (J0), cmewaHHOe OOy4YeHue):

Mpn peanusaumm AUCUMNIANHBI UCNONbL3YIOTCA crneylowmne obpasoBaTesbHble
TEXHOMNOrMN: NOrM4yeckoe MNOCTPOEHUEe OUCLMMIMHBLI, YCTAHOBMEHUE MEXNPeaMETHbIX
cBa3en, 0b603HaAYEeHNEe TEOpPEeTUYECKOrO M MPAKTUYECKOrO KOMMOHEHTOB B Yy4eOHOM
Matepuane, aktyanuMsauusi JIMY4HOro U y4ebHOo-nNpodecCUoHanbHOro  onbiTa
obyyalomnxca,  BKMAOYEHUE  3NEMEHTOB  OUCTaHUMOHHbIX  OBpasoBaTesibHbIX
TEXHOMOrMNn.

B npaktuyeckoM 4actm Kypca MCMNoONMb3yeTcd CTaHOapTHOE COBPEMEHHOoe
nporpaMmmHoe obecneveHne nepcoHanbHOro KOMnNbTEpa.

B uactm ocBoeHuss martepuana meKUMOHHbIX W nabopaTopHbIX 3aHATUR,
CaMOCTOATENbHOM paboTbl MO OTAENbHbIM pasgenamMm AUCUUMNUHBI, NPOXOXAEHUS
TeKyLen 1 NPOMEXYTOYHON aTTecTaumMm MOXET NPUMEHATLCS ANEKTPOHHOE 00yYeHne v
ANCTaHUNOHHbIE OOpasoBaTernbHble TEXHOMOMMW, B YACTHOCTM, SNEKTPOHHbIA KypcC
«YHucneHnHbie memoOdbi» (URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha noptane
«ONEKTPOHHbIN yHMBEpcuTeT BITY».

18. MaTepmanbHO-TeXHUYeCcKkoe obecneyeHne QUCLUUNIIUHbBI:
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KoMnbloTEPHBbIN  Knacc:
nepcoHanbHble KOMMNbIOTEPDI.
lMepeyeHb HeobxogmMmoro nporpammHoro obecnevenus: Ubuntu (6ecnnatHoe

cneumanuanpoBaHHas Mebenb, MapkepHas [OCKa,

n/vnum cBoboaHoe Mno, nuueH3ns: https://ubuntu.com/download/desktop);
VisualStudioCommunity (6ecnnatHoe n/nnu cBobogHoe Mno, nUuUeH3nsa
https://visualstudio.microsoft.com/ru/vs/community/); MATLABCIlassroom
(cybnuueHanoHHbln  koHTpakT  3010-07/01-19 ot 09.01.19); LibreOffice
(GNULesserGeneralPublicLicense (LGPL), 6ecnnatHoe w/wnn cBobogHoe [0,
NUUEH3NS: https://ru.libreoffice.org/about-us/license/); Lazarus
(GNULesserGeneralPublicLicense (LGPL), 6ecnnatHoe w/wnn cBobogHoe [10,
NUUEH3NS: https://www.lazarus-ide.org/index.php); FreePascal

(GNUGeneralPublicLicense (GPL), 6ecnnatHoe w/unu csobogHoe [1O, nuueHsns:
https://www.freepascal.org/fag.html); Mozilla Firefox (Mozilla Public License (MPL),
6ecnnatHoe wu/vunn ceobopHoe 10, nuuen3nsa: htips://www.mozilla.org/en-US/MPL/);
Maxima (GNU General Public License (GPL), 6ecnnatHoe wu/vnn csoboaHoe [10,
nuueHsuns: http://maxima.sourceforge.net/fag.html).

19. POHA OLEHOYHbIX CPeacCTB:

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKyLLEeNn U NPOMEXYTOYHON
aTtrecTauumn

nOpFI,D,OK OLIEHKN OCBOEHWNA O6y‘-la|-0LLl,I/IMI/ICFI yqe6Horo MaTepumana

onpeaensieTcs coaep)xaHMeM cneayrLmx pasnenos ANCUUNINHLI:

WHgukaTop(bl
r’:;gn HaunmeHoBaHve pasgena gucunniuHel (Mogyns) Kounslnﬂt(e;;aH K%%Jgéiiélﬂm) Ocupee?;:ze
1.1 UcTouHMKM 1 knaccudbmnkauus
MOrPEeLLUHOCTML. OnK-1 OfK-1.1 Komnnext
1. | 1.2 YncneHHble MeTOAbl peELLEHNs OrnK-1.2 nabopaTopHbIX
HENVHENHbIX YPaBHEHWIA OrK-1.3 sapanui Ne 1,2
1.2 YncneHHble MeToabl peLleHus
HEeNMHENHbIX YpaBHEHUI OnK-1 OnkK-1.1 naggMg:OeKJblx
2. | 1.3 Hannyuwee pasHomMepHoe NpubrnmkeHne OnK-1.2 3a,ng|/||7|pN9
dyHKUMM OnK-1.3 23,6
1.6 YncneHHble MeToabl NMHENHOW anrebpbl
1.2 YncneHHble MeToab! peLleHus OrK-1 OlK-1.1
HEIMHENHbIX YpaBHEeHWI OrK-1.2 Komnnekr
1.4 YncneHHoe NHTErpypoBaHmne OrK-1.3 N1aBopaTopHeix
3 3agaHnin Ne
1.8 YuncneHHble meToabl pelleHns 3agayn 4,28
Koww anst 06bIKHOBEHHbIX
AnddepeHumanbHbIX ypaBHEHNA
1.3 Haunydwee paBHOMepHoe OrK-1 OnkK-1.1 Komnnekr
npubnvmxeHne yHKUNM OrnkK-1.2 nabopaTopHbIX
3agaHum Ne
4 | 1.5 YucneHHoe anddepeHunpoBaHue 3510
1.10 MeToAa ceToK peLueHns KpaeBbix 3aga4
ANs ypaBHEHWU C YaCTHbIMW NPOM3BOAHBIMMU
1.5 YncneHHoe anddepeHumpoBaHne OnkK-1 OnkK-1.1 Komnnekr
5 | 1.6 YucneHHble meToabl NMHERHon anre6psbi 82&12 g‘:gaoﬁﬁgol\l%”g:’é
1.4 YncneHHoe MHTerpupoBaHue OnK-1 OnkK-1.1 Komnnekr
6 | 1.7 UncnenHbie MeToap! peLueHust OrK-1.2 g‘:gaoﬁlfgol\j%”:"?‘



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.freepascal.org/faq.html
https://www.mozilla.org/en-US/MPL/
http://maxima.sourceforge.net/faq.html
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WuaukaTop(bl)

Ne KomneTteH OueHouYHble
nin | HawmenrosaHue pasnena aveumnmumel (oayns) | 000 K%%cggikeﬂtml cupencrsa
npo6siemMbl COGCTBEHHbIX 3HAYEHUI
1.7 YncneHHble MeToabl peLleHns OnK-1 OrnK-1.1 Komnnekt
Npo6rembl COBCTBEHHbIX 3HAYEHM OrK-1.2 nabopaTopHbIx
3agaHmn Ne 7,8
7 1.8 YncneHHble MeToabl peLlleHns 3agaydn
Koww anst 06bIKHOBEHHbIX
anddoepeHumanbHbIX YpaBHEHUI
1.9 YncneHHble MeTOAb! peLLEeHNs KpaeBbIX OlK-1 OrnK-1.1 gomnneKT
3agayd ona Oﬂy OlNnkK-1.2 na Op%TOprIX
8 1110 MeTof CeToK peLLeHns KpaeBbIX 3aaaq OrK-1.3 sapannn Ne 9,10
ANS ypaBHEHWUA C YaCTHbIMW NPOM3BOAHLIMMU
1.9 YncneHHble MeTOAb! pEeLLEHNS KpaeBbIX OlK-1 OrnK-1.1 Komnnexr
3agay ans OfY. OnK-1.2 na60paTvopr|x
1.10 MeTop CeToK peLleHus KpaeBbix 3aaad OriK-1.3 3anagm1mON9 8,
9 | ANd ypaBHEHWU C YaCTHbIMW NPOM3BOAHBIMU ’
1.8 YncneHHble MeToabl peLlleHns 3agaydn
Koww anst 06bIKHOBEHHbIX
anddoepeHumanbHbIX YpaBHEHUI
MpomexyTouHast aTTecTaLus Bnoﬁg%:l:g:bk
dopMa KOHTPONS — 9K3aMeH aK3ameHy

20 TunoBble OLEHOYHbIe CpeacTBa U MeToAUYEeCKMe MaTepuanbl, onpeaensiowume
npoueaypbl OUeHUBaHUSA

20.1 TeKywMN KOHTPOJIb yCNeBaeMocCTun

Tekywaa atrecrauus nNnpoBogMTCA B COOTBETCTBUM C [MonoxeHnem o Tekylien
aTTectaumMm obydarowmxca no nporpaMmmam Bbicwero obpasoBaHus BopoHexcKoro
rocygapCTBEHHOIrO yHMBEpcUTeTa.

Tekywas artrectauma npoBOAUTCA B (PopMe KOHTPOSbHbIX pabot u
nabopaTtopHbIX paboT, cogepxaHne KOTOpbIX NpUBEAEHO HUXe.. B xoae KOHTpOmbHOM
paboTbl obyuvatwemycs Bblgaetca KUMM ¢ npakTudeckum nepevyHem 3agaHunm wm
npegnaraeTcs pewuTb faHHble 3adaHusi. B xoge BbINOMHEHWA 3afaHui Henb3s
Nnonb30BaTbCA CpeAcTBaMn CBA3N (BKMYasa ceTb MHTepHeT) u nobbiMu nevaTtHbIMU
MaTtepuanamm, orpaHudeHne no spemeHn — 90 aCTPOHOMUYECKUX MUHYT.

Mpy TeKyLlemM KOHTpOfe YpOBEHb OCBOEHWUS y4ebHOW OMCUMMNNHBI U CTENEHb
CPOPMUPOBAHHOCTU  KOMMETEHUMN  ONpedensiTcs  OUeHKaMU  «3a4yTeHOo», «He
3a4TteHo». Kputepum oueHmBaHna pesynbTtaTtoB 00y4eHns Npu TekyLen aTTectaumm.

KoHTponbHasa pa6boTta Ne 1

1. Obwasa cxema MeTOOOB pellueHUst KpaeBbiX 3agad ans auvddepeHumnanbHbIX
ypaBHEHNN MaTeMaTUYeCKON OU3NKN. PasHOCTHbIE CXEMbI.

o o o 2 —
2. HaiiTu HauMeHbLLUI NONOXUTENbHbIN KOPeHb ypaBHeHnss *~ +Inx—4=0 ¢
— -5 o
TouHocTbio £ = 1077 meTogom npocTbix MTepaumii.

KoHTponbHas paboTta Ne 2
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1. YncneHHble meToabl peweHna ndterpasibHoro ypaBHeHua d>pe/:|,ronbma 2-ro poaa

2. HanTtn cobcTBEHHBbIE 3HAYEHUS MaTpuubl METOOOM KprJ'IOBa

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

NabopaTopHasn pa6oTta Ne1

. y -3
BbIuMCIUTL 3HaueHne dyHKLmMK sin(x) no cpopmyne Teiinopa ¢ TouHocTsio € =107,

£=10".

NabopaTopHasa pa6oTa Ne2
Haigute HarMeHbLIMI NONOXUTENbHBIN kopeHb ypasHeHns T (X) =0 ¢ TouHocTblo

-5 .
£ =107 meTogamu geneHus nononam, NPOCTLIX UTepaLmit 1 HbtoToHa.

Na6opaTopHasa pa6oTta Ne3

C nomoLbo MHTEPNONAUMOHHBIX MHOrouneHoB HetotoHa, CTupnuHra u beccens HangnTte
3Ha4veHue pyHkumm f(x), 3agaHHoOM Tabn. 1, B TOYKaX X1, Xz, X3 (Tabn. 2). C nomoLbio
ChNanH-nHTepPnonsaunmM HanauTe 3HavyeHme AaHHOM (OYHKUNN B TOYKE Xs.

JlabopaTtopHas paboTta Ne4
b

-5
3apaHue. Boluncnutb nHTEerpan j f (X)dX C TOYHOCTbIO & = 10 , ICNONb3y4A npasuno
a

CumncoHa 1 cocTaBHyto KBagpaTypHyto chopmyny Maycca ¢ natbto yanamu. OueHnTb
MOrpeLIHOCTb UCMOMb3yeMblX KBaapaTypHbIX (QOPMYIT U onpeaenvTb YUCIO YaCTUYHbIX
OTPEe3KoB pa3bueHunsi, HeobxoaMmoe AN AOCTWKEHMS 3a4aHHON TOYHOCTM BbIYMCIIEHUS
WHTerpana.

NabopaTopHasn pab6oTta Ne5
[ns 3agaHHbIX K u P meTomom HeonpepaeneHHbIX kO3MPULMEHTOB NOCTPOUTL POPMYITY

k
YncneHHoro anddepeHUnpoBaHns, annpPoOKCUMUPYIOLLYIO f )(X) c nopsigkom .

Na6opaTtopHasa pab6oTta N26

y o y -6
HaiiouTe peLleHne cUCTeMbI MMHENHBIX ypaBHeHUit ¢ TouHocTblo € =107 metopamm
Maycca, npocton ntepaumm 1 3engens.

NabopaTtopHasa pa6oTta Ne7
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Hawntn Bce cobCTBEHHLIE 3HAYEHWSI NPEASIOKEHHON MaTpULbl pasMepom 4x4 metogamm
BpaweHus, laHmnesckoro, KpbisioBa.

NabopaTtopHasn pa6oTa Ne8

Hangute Ha oTpeske [0,1] peleHne 3agayn Kowm gns cuctembl 06bIKHOBEHHbIX
anddepeHumnanbHbIX ypaBHEHNIA

% = £, (%, y; (%), y,(x)),

C:jixz = f2 (X, yl(X)1 yz(x)), yl(O) = Yo Y, (O) = Yoo

-4
¢ Tourocteto € =107, meTogamm PyHre-KytTa, Agamca-balwidopTa yeTBepToro nopsaka u
NPOrHo3a-Koppekunn (Mcnonb3ysa Ans NporHosa anroputm (37) n Koppekuun — meToq
Apamca-MynToHa 4eTBepTOoro nopsigka).

NabopaTopHasn pa6oTa Ne9

ou o4
1. PewnTb CMelWaHHyl0 3agady Ans  ypaBHEHUs TennonpoBOAHOCTU EZF
X

HavyarnbHbIM ycrnosuem u(x,0)=f(x), 0<x <1, 0<t<0,1.

2. Hantu peweHne 3agauv dupuxne B kBagpaTe co cTopoHon 1 ans ypaBHeHus Jlannaca ¢
kpaesbiMn ycrnoBuamn Buga u(0,y)=f1(y), u(l,y)=f2(y), u(x,0)=f3(x), u(x,1)=f4(x), (
0<y<10<x<1).

NabopaTtopHas pa6oTta Ne10

PelueHve nHTerpanbHoro ypaBsHeHnss ®pearonbma BTOPOro poaa MeToAoM
MeXaHW4YeCckux KBaapaTyp, Ans 3afaHHOro KONM4YecTBa y3ros.

[Ona oueHkn pesynbTata BbINOMAHEHMS Kaxgon nabopatopHon paboTbl
MCNonb3yrTCsa criegyowne nokasamenu:

1. 3HaHMe OCHOB COCTaBIIEHUSI KOMMbIOTEPHbIX NPOrpaMM Ans peleHns TUMOBbIX
MaTeMaTuyecKknx 3agau;

2. 3HaHMe uMerLUXCA PecypcoB ANs PeLeHUs MpuKNnagHbiX MaTemMaTU4ecKmx
3ajav;

3. yMeHue ucnosnb3oBaTbh CTaHAapTHble MakeTbl NporpaMMHOro obecneyeHns ans
peLLeHnst TUNOBbIX MaTeEMaTUYECKNX 3aaau;

4. BnageHue HaBblkaMu XpaHeHusi, noucka, cbopa, cuctemaTmdauumn, obpaboTkn n
NCNosib30BaHMs MHAOPMALMK.

[na oueHnBaHWA pes3ynbTaToB Kaxaon nabopaTopHon paboTbl MCNonb3yeTcs
WKana: «3a4TeHO», «He 3a4TEHOY.
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CooTHOLIEHNE noKasaTenen, KpUTEPUEB W LUKamnbl OLEHMBaHWS pe3ynbTaToB

o6yqu|/|;| NOoKa3aHbl B cnep,yrou.leﬁl Tabnuue:

YpoBeHb m
. kana
KpuTepun oueHnBaHuUs KOMNETEHUUI C(bOpMI/IpOBaHHE)CTI/I OLIGHOK
KOMMeTeHUMn
Mpn BbINONHEHMM NaBopaTOPHOM UMM KOHTPOMbHOW paboTbl CTyOeHT [ocTaTtouHbIv 3auTeHo
NpPOAEeMOHCTPMpPOBar B AOCTaTOYHOW Mepe: 3HaHNe OCHOB COCTaBreHus YpOBEHb
KOMMNbIOTEPHBLIX MPOrpaMM AN PeleHns TUNOBbIX MaTemMaTUYeCKuX
3aja4y, UMELWMXCa  pecypcoB  ANS  peweHus  npuknagHbiX
MaTeMaTu4eckux 3agay, yMeHue WCMonb30oBaTb CTaHAAPTHbIE MakeThbl
nporpaMmmHoro obecneveHus Ans pelleHns TUMOBbIX MaTemMaTUyYecKmx
3agau, BnageHue HaBblkaMW  XpaHeHus, nowucka, cbopa,
cuctematmsayum, 06paboTkn 1 MCNonNb3oBaHUS MHOPMaLK.
Mpun BbINONHEHMU NaBopaTOPHOW NN KOHTPOSbHOW PaboTbl CTYAEHT He - He
NpOAEeMOHCTPMpOBarn B AOCTaTOYHOW Mepe: 3HaHNe OCHOB COCTaBreHus 3a4TeHo
KOMMNbIOTEPHBLIX MPOrpaMM AN PeleHns TUNOBbIX MaTemMaTU4YeCcKMX
3afjay, UMEeLWUXCa  pecypcoB  Ans  peleHus  MNpuKnagHbiX
MaTemMaTU4ecKkux 3ajad, YMeHue UCnonb3oBaTb CTaHOapTHble NakeTbl
nporpaMmmHoro obecnedeHns Ans peleHnss TUNOBbIX MaTeMaTU4eCcKnX
3agau, BnageHue HaBblkaMW  XpaHeHus, nowucka, cbopa,
cuctemaTmnsauyum, 06paboTkm 1 MCNonb3oBaHNst MHOPMaLUK.
20.2 NpomexyToyHaa aTrecTayums
I'Ip0|v|e>|<yTo-|Ha;| arrecrauma no gncumniimHe ocyLllecTBlidAeTCcA B (bopme
CO6€C€,D,OBaHVIF| no 3K3amMmeHauMnOHHbIM bunetam c NOMOLLIbIO HUXE npuBeeHHbIX
OLUEeHO4YHbIX CpeancTB (I'Iepe‘-IeHb BOMPOCOB K 3K3ameHy). B 6uneT BkntovatoTcs AaBa
TeopeTn4deCKmnx Borpoca.
I'Iepeqel-lb BOMNMPOCOB K 3K3aMeEHYy:
NeNe n/n
TeMmbl K TekyLlen atTecTaumm (3K3ameHy)
1. INoHATNE NorpeLIHoCcTEeN
2. YuncneHHble MeTobl peLleHns CKanspHbIX YypaBHEHUN
3. WHTepnonsaumsa anrebpanyeckummn MHorouneHamn. CnnanH-nHTepnonsaums
4. YuncneHHoe MHTEerpypoBaHune
5. YuncneHHoe anddepeHunpoBaHme
6. YucrneHHble METOAbI PELUEHUS MMHENHBLIX anredbpanvyecknx ypaBHEHUI
7. YucneHHble MeToabl peLleHus npobnembl COGCTBEHHbBIX 3HAYEHWI
8. YucneHHble MeTOAbI peLleHnst 0ObIKHOBEHHLIX AndydepeHLManbHbIX YpaBHEHUN
9. YuncneHHble MeToAbl peLleHns YpaBHEHUN C YaCTHBIMW MPOU3BOAHbBIMY
10. YuncneHHble MeToAbl peLleHnsa MHTerpansHoro ypasHeHus ®pegronsma 2-ro poga
VCTOYHUKM 1 Knaccumkaums BbIYUCIUTENBHBLIX NOrpeLlHocTen. MNMorpelHoCTb yHKUUN.
11. OcobeHHOCTM MaLLMHHOM apudMeTkn. BnnsHue owmnbok okpyrneHns Ha BblYUCINTENbHbIN
npouecc.
YucrneHHble MeTOAbI peLleHns CkansapHbixX ypaBHeHun. Knaccudmkaums, obnactb
12 NPUMEHEHWs1, anropuTMbl U NPENSTCTBUSA peanu3aumum MetogoB. MeToabl AeneHns nononam,
' npocTon ntepaumm n HetoToHa. CxoanMOCTb 1 OLIEHKM NorpelHocTn metogoB. OcobeHHOCTH
YMCNEHHOW M NPOrpaMMHOMN peannsauum MeTogos.
13 MocTaHoBKa 3agauun nHTepnonsaumn. NocTpoeHne HTEPNONALUOHHOIO MHOTOUITEHA.
) VHTepnonsaunmoHHbIn MHorouneH Jlarpanxa. NorpelHocTb MHTEPNonsaLmu.
14. MuorouneHbl YebbiweBa n nx ceoncTBa. OnTumManbHbIv BbIOOP y3N10B UHTEPNONSALUMK.
15. CxoaMmMoCTb MHTEPMONALUMOHHOIO npouecca. JlokanbHasa nHTepnonsaums. Noctpoexune
CXoAsLLEerocst MHTEPNONsLMOHHOrO nNpolecca.
16 KoHeuHble pa3HOCTM 1 Ux cBOMCTBA. Tabnuua pasHocten. MiHTepnonaumnoHHble opmyribl
] HbtoToHa, Beccensa u CtupnuHra.
17. PaspgeneHHble pa3HOCTU 1 X cBoncTBa. MIHTepnonsaunoHHas dopmyna HbtoToHa ang
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HEepPaBHOOTCTOALLINX Y3J10B.

WHTepnonsuus cnnaiHaMmu. KoHCTpyMpoBaHMe MHTEPMNONSALMOHHOrO crinaiHa. OnTumarbHbIN

18. cnocob NoCcTpoeHust Kybn4eckoro cnianHa.
19 MeTopn NpOroHKM peLleHns IMHENHbIX CUCTEM C TpexamnaroHanbHon matpuuen. MNpamas u
) obpaTHas NPOroHKW. YCTOMYMBOCTb MeTOAA.
20 HaunyJywee paBHOMepHOe NpubnmkeHne PyHKUMN Ha oTpe3ke. Teopembl Yebbiwesa.
) Cnocobbl NOCTpOeHUs NPUOAMKEHUs1, BIIM3KOro K Hanny4dLwemy.
21 YucneHHoe nHTepnonvpoBaHue. KsagpatypHasa copmyna. Obwasa MHTepnonsiumMoHHas
KBagpaTypa 1 ee NorpeLlHoCTb.
22. KBagpatypHble chopmyrnbl HetoToHa-KoTeca, MorpeLHoCcTb U YacTHbIE Criyyau.
23. JlokanbHO-UHTEPNONALUMOHHbIE KBaApaTypHble POPMYIibl U UX NOrPELUHOCTb.
o4 CxogmmocTb KBagpaTypHOro npouecca. Teopema 0 HeOOX0AMMBIX U JOCTATOYHbIX YCMOBUAX
CXOAMMOCTM KBagpaTypHOro npouecca.
KBagpaTtypHbie hopmynbl HauBbICLLErO anrebpanyeckoro nopsaka TouHocTu. Teopema o
25. Bblbope y3noB. MHorouneHsl JlexxaHgpa n ux ceonctea. KsagpatypHas copmyna [faycca.
CxoamMMocCTb KBagpaTypHOro npouecca, NopoxXAEeHHOro KBagpaTtypHeiMu chopmynamm Maycca.
MocTpoeHmne cxogdawmxcs KsagpaTypHblx npoueccoB. Cnocobbl NOBLILLEHNS TOYHOCTH
26. kBagpatypHon opmynbl. [1pasuno PyHre. OcobeHHOCTN YNCIIEHHON 1 NPOrPaMMHON
peanu3auuv KBagpaTypHOro npouecca.
27 YucneHnHoe gudpdepeHumnposaHme. Cnocobbl NOCTPOEHNS CXOAALLMXCSH (POPMYIT YUCTIEHHOTO
) onddepeHUMpoBaHmS.
UuncneHHble MeToabl pelleHns nMHerHbIX cucteM. Knaccunyeckas cxema metoga [faycca.
28. Cxewma c BbIbOpom rnaBHoro anemeHTa. Mogudukaums metoga Naycca. lNporpammHas
peanu3auns metoga [laycca ¢ BbiIGOPOM rMaBHOro arieMeHTa.
29 MeTopa npocTon utepauun pelleHns NMHENHbIX CUCTEM, CXOAUMOCTb METOAA, OLIEHKN
) norpewHocTn. Metoabl Akobu n 3engens.
30 BnusiHne owmnbku okpyrneHns Ha BbIYUCINTENbHbIA MPOLECC NPU PELLEHUN JIMHENHBIX
) cucteM. Yncno obycnosneHHocTn maTpuubl. OLeHKa NOrpeLlHOCTU peLIEHMS.
31 MeToapbl Kpbinoea v [JaHUnNeBCcKoro oTbICKaHWsi COGCTBEHHbBIX 3HAYEHU U BEKTOPOB. Cnocobbl
pacKpbITUS XapaKTEPUCTUYECKOro MHOrouneHa.
32 MeTtopabl Tennopa n PyHre-KyTTa peweHus 3agauv Kowu ana guddepeHuymansHoro
ypaBHEHUSA NepPBOro nopsigka.
33 YCTONYMBOCTb Y CXOAUMOCTb METOA0B NONIMHOMUanbHas annpokcumaums. Y CTORYnBOCTb
) meTona Agamca.
34 YUuncneHHble MeToObl peLleHns kpaeBbiX 3a4ad A8 06bIKHOBEHHbIX AMddepeHUmanbHbIX
) ypaBHeHun. Metoga cetok. Metoa cTpensObl.
Obuwas cxema MeTOAOB peLleHns KpaeBbIx 3adad ans guddepeHumansHbiX ypaBHEHNN
35. mMaTtemaTtudeckon pusmkn. PasHocTHble cxembl. CXOQMMOCTb pa3HOCTHON CXEMBbI.
Annpokcumauus pelieHns. YcTondmsocTb. Teopema dununnosa.
36 lMpocTenine pasHOCTHbIE CXeMbI AN YpaBHEHUS TENONPOBOAHOCTU. AMNpoKkcuMaL s SBHON
) N HesiBHOW cxeM. [NpuHUMN MakcMmMyMa. YCTOMYNBOCTb SBHON U HESIBHOW CXEM.
37. [MpocTtenwaga pasHocTHasa cxema 3agayun Oupuxne ang ypasHeHus [NyaccoHa.
38 UuncneHHas peanusaums npocTenllen pasHOCTHOW CXeMbl pelleHmns 3agadm Oupuxne ans
) ypaBHeHus Jlannaca.
39, MeToa MmexaHU4eckux KBaapaTyp peLleHUs nHTerpanbHblX ypaBHeHnn dpearonbma BTOPOro

poaa.

[nsa oueHnBaHnA pe3ynbTaToB 00y4YEHNS Ha 9K3aMeHe UCMONb3YHTCS
cnegylowine nokasartenu:
1) 3HaHMe TeopeTUYECKNX OCHOB;

2)
3)
4)

yMeHue peluaTb 3agauu
yMeHue paboTaTb C anroputMaMmm MeTooB 1 MHPOPMALIMOHHBIMU pecypcamu;
yCreLHoe NPOXOoXAeHNe TeKyLLEen aTTecTaumm.

[ns oueHMBaHMSA pe3ynbTaToB 3K3aMeHa WCMONb3yeTcsl wWkKasa: «OTINYHOY,
«XOPOLLUOY», «YA0BNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.
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CooTHOLIEHNEe noKasaTenen, KpUTepueB W LUKanbl

o6yqu|/|;| NOoKa3aHbl B cnep,yrou.leﬁl Tabnuue:

oueHnBaHuA pe3ysibTaToB

Kputepun oueHMBaHNs koMneTeHLN YpoBeHb Llkana oueHok
cchopmumpoBaH
HOCTU
KOMMEeTEeHLINN
lMpn oTBETE Ha BOMPOCHI 3K3aMeHaLUMOHHOro 6uneta | [MoBbIWEHHbIN «OTnnYHO»
CTYOEHT MpOOEeMOHCTPMpOBan B MOSIHOW Mepe:
3HaHMe  OCHOB  COCTaBfieHus KOMMbIOTEPHbIX
nporpamMm Ans pelleHuss TUNOBbIX MaTemMaTU4ecKmx
3aja4y, WMeLWMXC pPecypcoB AOns  pelleHus
NPUKNagHbIX MaTtemaTU4ecKMx 3agad CTaHOapTHbIX
nakeToB NPOrpaMMHOro obecneyeHus Onis peLleHus
TMNOBbLIX  MaTemMaTuyeckMx  3aja4, BrageHue
HaBblkaMm XpaHeHus, noucka, cbopa,
cuctematusaumm, 00paboTkM UM UCNONb30BaHUS
MHdopmaLmK.
lMpn oTBETE Ha BOMPOCHI 3K3aMeHaLMOHHOro 6uneta | [ocTaToyHbIN «XopolLuo»

CTYAEHT NPOAEMOHCTPUpPOBan B AOCTAaTOYHOW Mepe:
3HaHME  OCHOB  COCTaBfEHUA  KOMMbHOTEPHbIX
nporpamm Ans peLleHust TUMNOBbIX MaTeMaTu4ecKux
3ajay, WMEKLMXCS PecypcoB AN pelueHus
npyKnagHblX MaTemMaTUyeckux 3agady CraH4apTHbIX
nakeToB NporpaMMHOro obecneyeHus Ons peLleHus
TUMOBBIX ~ MaTemaTuyeckux  3agad, BrageHue
HaBbIKaMu XpaHeHus, nomcka, cbopa,
cuctematumdaumm, 006paboTkM UM MCNONb30BaHUSA
nHdopmaummn. [lonyckaroTcs oTaerbHble HETOYHOCTU
B OTBETax.

[Mpn oTBETE Ha BOMPOCHI 3K3aMEHALMOHHOro buneTta
CTYAEHT NpPOAEMOHCTpUpoBan Ha 0a30BOM YpPOBHe
3HaHMEe  OCHOB  COCTaBMEeHMs KOMIMbIOTEPHbIX
nporpamMm Ansl pelweHus TUNOBbIX MaTemMaTU4eCcKmX
3afad, WMEKLMXCsl pPecypcoB Ans  pelleHus
NpuKnagHblX MaTemaTUyYecknx 3agady CTaH4apTHbIX
NakeToB NporpammMHOro obecneyeHus Onsi peLleHns
TUNOBbIX  MaTeMaTU4yeckux  3agad,  BrageHue
HaBblkaMu XpaHeHwus, noucka, cbopa,
cuctemaTtusauuuy, 00paboTkM M UCNONb30BaHUSA
nHcpopmauumn. Bo3aMOXHbI CyLLLECTBEHHbIE NPO 6ernbl B
OTBETE Ha OAMH U3 BOMNPOCOB buneTa.
HecooTBeTCTBME YKa3aHHbIM Bbille TPe6GOBaHUAM.

[NoporoBbin

«YAoBneTBOpUTESIbHO»

«HeynoBneTBopuTenbHoO»
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=

KBagpaTtypHble bopmyrnbl HetoToHa-KoTeca, norpelHocTs U YacTHble Criyyauw.

2. UncneHHble MeToAbl pelleHnst NMMHeNHbIX anrebpanyeckux ypaBHeHui

lMpenopaBatensb Kapnosa A.lN.



