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Llenbto ocBoeHust ydebHom

ANCUMMNNHBI «K ACUMMTOTUKKN peLleHnin anddepeHumanbHbiX ypaBHEHNUN» ABNAETCA:

- O3HaKkomneHve obyyawwmuxcs € MeTogaMu MOCTPOEHMS aCUMMTOTUYECKUX
peleHnn obblkHOBEHHbIX AnddepeHumanbHbiX ypaBHEHWA.

3agayv QUCUUNIIHGI:

M3y4nTb OCHOBHble MeToAbl TMOCTPOEHUSI aCMMMTOTUYECKUX pPeLUeHUi
06bIKHOBEHHbIX AnddepeHumanbHbIX ypaBHEHWI Aans 3agav
maTteMaTuyeckon  OU3MKK,  ONUCbIBAOLWMX  pasfMyHble  NPOLEeCChl
MexaHU4ecKow npupoapl;

OBnageTb OCHOBaMM NMPUMEHEHUs METOAOB MOCTPOEHUSI aCMMNTOTUYECKUX
peLeHnin 0bObIKHOBEHHbLIX AN dEpPEeHUManbHbIX YpPaBHEHUIA B U3y4eHUU

pearbHbIX MPOLECCOB M OOBLEKTOB C LENb HaxXOXAEHUSI peLLUeHWUi

11.

obLeHay4YHbIX 1 NpUKNaaHbIX 3a4a4 LWMPOKOro Npoduns;
- OBfnageTb COBPEMEHHbIM MaTteMaTMyeckum annapaToM And AarnbHenLero
MCMNOnb30BaHWs B pa3HOOBpasHbIX NPUMOXKEHUSX.
10. MecTo y4yebHOM AncUMNIUHbLI B cTpyKType OOI:
Brnok 1. Hactb, hopmumpyemasi ydsacTHUKamu obpasoBaTesibHbIX OTHOLLEHWN.
Mpuctynas K W3y4eHU0 OaHHOW AUCUMMMWNHBI, OOy4valolMNCs OOMMKEH MMETb
TEOpeTUYECKYH0 N NPaKTUYEeCcKyo NOArOoTOBKY MO MaTemMaTudeckoMy aHanuay, obnagaTb
NOSIHBIMW 3HAHUSIMU Kypca OBbLIKHOBEHHbIX AnddepeHUmanbHbiX YPaBHEHUN U yPaBHEHWU
B YaCTHbIX NPOU3BOAHbIX.

MnaHupyemble pe3ynbTaThl
yMeHus,

oby4yeHus no AaucuunnuHe/moaynko (3HaHuA,
HaBblKkW), COOTHECEHHbleé C MNMIaHUPYeMbIMM pe3ynbTaTaMu OCBOEHUA

obGpa3oBaTenbHON NporpamMmbl (KOMNEeTeHUMAMMU BbINYCKHUKOB):

Kog HaseaHue Koa(bl) | NHankaTop(bl) [MnaHupyemble pesynbtaTtbl
KoMneTeHunmn o6yquV|;|
MK-1 | CnocobeH pewaTtb MK-1.1 | Obnapaet 3HaTb: OCHOBHble 3agadun B obnacTtu
3apauun oonbLIMM OObIKHOBEHHbIX anddepeHumanbHbIX
aHanuUTN4ecKoro 0OBbEMOM 3HAHUIM | ypaBHEHWUW, WUCMOMb3yeMble MpU aHanuse
Xapakrtepa, B obnactu | 3agay, onUCbIBaKOLWMUX pasfinyHble NPOLEeCcChI
npegnonararoLmx MaTtemaTuU4eckon | rmapoauHamMuKm
BbIOOp U rmaopoanHaMMKK
MHoroobpasue YMeTb: ucnornb3oBaTb QyHOaAMeHTanbHble
aKTyanbHbIX 3HaHUA B MOCTPOEHMM W UCCNeaoBaHUU
cnocoboB peLueHun OObIKHOBEHHBbIX
pellueHns 3anad AnddepeHumnansbHbIX ypaBHeHNA
MaTeMaTuy4eckom
rmopoanHamMmKu Bnapetb: MeTodamMum  MaTeMaTU4ecKoro
MOAENMPOBaHMUS npu aHanuse
MaTtemaTudeckux mogenen uandecknx wu
MeXaHW4ecKkuMx 3adad ans uUx aanbHeunLlero
NPUMEHEHNsI
MK-1.2 | YmeeT HaxoguTb, | 3HaTh: CTPYKTYpPY Hay4Ho-
dopmynmposaTb nccregoBaTenbCkux paboT, OCHOBbI Hay4YHO-
" pewaTtb | uccrnegoBaTenbCKon DEeATenbHOCTH B
cTaHOapTHble obnactu matemMaTu4eckon rmapoanHaMmnkm
3apauun B | YMeTb: onpefendatb TeMaTuKy Hay4yHoro
cobCcTBEHHOM nccnegoBaHus
Hay4HO- Bnagetb: MeTogamm Hay4HOro
nccnegoBaTenbck | MccrnegoBaHus
ON [eATenbHOCTU
B obnactu




3

MaTemaTu4eckomn
rmapoanHamukm
MK-1.3 NwveeTt 3HaThb: MeTobl MaTemMaTU4ecKoro
NpakTU4ecKni MOZLENMPOBaHNS MpU aHanu3e npuKnagHbIX
OMbIT HAY4YHO- 3agadv rMapoavHaMuMKU Ans UxX ganbHenLwero
nccnenoBaTenbCck | UCMNONb30BaHUS Ha NpakTuke
O OeATenbHOCTM | YMeTb: npeactaBuTb COOCTBEHHblE HOBblE
B obnactu Hay4Hble pe3ynbTaThl
MaTemaTudeckon | Bnagetsb: pasnuyHbIMU cnocobamm
rmopoanHaMmKK NOCTPOEHMUSI aCUMNTOTUK peweHnn
ypaBHEHUN rmapoanNHaMmNKA
MKB- | CnocobeH MKB-3.1 | Obnagaet 3HaTb: COBpPEMEHHble MEeToAbl aHanmsa
3 OCyLLeCTBNATb TEOPETUYECKNM anddepeHumnanbHbiX  ypaBHEHUN, B TOM
TeopeTnyeckoe annaparom, yncrne ypaBHeEHUI MaTeMaTuyeckomn ousmnkm
0600LLeHnEe HeobxoauMbIM YMeTb: onpefenate TemMaTuky Hay4yHOro
Hay4HbIX AaHHbIX 1 ans o6o6LeHns nccnegoBaHus
pe3ynbTaToB Hay4HbIX AaHHbIX | Brnagetsb: COBPEMEHHbIMU MeTogamm
3KCMEPUMEHTOR B N pe3ynbTaToB Hay4HOro aHanusa mMoaenen
Mopensx 3KCMEPUMEHTOB B | MatemMaTU4eckon ruapoganHammnkm
MaTemMaTU4eCKOM MoZensx
rmapoanHamMmnKm MaTemaTu4eckomn
rmapoanHaMuKm
MKB-3.2 | YmeeTt 3HaTb: COBpEMEHHbIE MeToabl NpOBeAeHUs
CTPYKTYPMPOBATb | HAyYHbIX  OKCMEPUMEHTOB,  NOAXOAbl K
n obobiatb aHanuay Hay4YHo-uccnegoBaTenbckux paboT,
Hay4HblE U YMeTb: aHanuaupoBaTb nony4yeHHble
3KCMepuUMeHTanbH | pesynbTaTbl 3KCMEPUMEHTOB, aenatb
ble AaHHble, onTumarnbHO BEpPHblE BbIBOAbI n
4YeTKo pekoMeHgaunm
dhopmynunpoBaTb Bnapets: COBPEMEHHbIMU MeTogamm
N nsnaratb Hay4HOro aHanmaa
Heobxoanmyto
NMHpopmaumio
NMKB-3.3 | Nmeet 3HaTb: CyLlecTBylOLWMNE METOAbl peLleHus
NpakTU4eCcKni NpUKNagHbIX 3agay rmopoavuHaMuKn
onbIT 0000LWEHNs | NPUMEHUTENBHO K MpaKTUYecKon cdepe
nogo6Hom nesTenbHOCTU
nHcpopmaumm YMeTb: OuUEHMBaTb pasnuyHble Moaxodbl K
peLLeHuno NpuUKNagHbIX 3agad
rmopoauHamMukn, MNPUMEHSTb  BblOpaHHbIN
mMeToq
Bnapets: COBPEMEHHbIMU MeTogamm
NpVKNagHoOro Hay4yHoro aHanmaa

12.06beM AUCUUNIIUHBLI B 3a4€THbIX eauHULax/yacax — 3/ 108
dopma NnpoMeXyTo4YHOM aTTecTauum 3a4er
13. TpyaoemkocTb No BMAaM y4yebHoun paboThl
Buapbl y4ebHom paboThbl TpyaooeMKoCTb

Bcero lNo cemecTpam
4
AyOuTOpHbIE 3aHATUSA 50 50




B ToMm yucne: 20 20
nekuum
npakTuyeckne 30 30
nabopaTtopHble
CamocTosTenbHas paboTta 58 58
dopma NpoMexyToYHOIN aTTecTaumm 3ayeT 3ayeT
Wtoro: 108 108

13.1. CopepxaHue AUCLUUNIUHbI

n/n | HanmeHoBaHue CopepxaHue pasgena gUCUUNIIvHbI Peanunaa
pa3gena U4
ONCUMMIUHBI pasgena

ancuunnn

MHbI C

NOMOLLb

0

OHMNanH-

Kypca,

QYMK*

1. Nekuunn

AcumMmnToTnyeckoe OBpuctnyeckne  coobpaxeHusi. OcHOBHble  oueHku | https://edu.
nosegeHune peweHun | metoga BKBE. vsu.ru/cour

11 NWHENHbIX ACMMNTOTVKA peLLeHnA Npu BONbLUNX 3HAYEHUSAX se/view.php

. AndbdepeHumanbHblX | aprymeHTa ?id=27281
YPaBHEeHiA BTOPOTo ACUMNTOTUKE  pelleHnMid npu  BOMbLUMX  3HAYEHUAX
nopsaka napamerpa
PerynapHaa Teopusa Bo3smyweHuin. TodHoe pelueHue | https://edu.
ypaBHeHusa o duHra. vsu.ru/cour
Meton JlnHgowTtenTa-lNyaHkape, npuMep  pelweHus | se/view.php
Teopus BO3MyLueHWi. | @BTOHOMHOTO ypaBHEHWs BTOPOrO nopsiAka Co cnabon | ?2id=27281

1.2 | Hexotopbie meTogpl HenVHenHoCTbIo 06LLero Buaa.

NOCTPOEHUs Metog KpbinoBa-borontoboBa, u3ayveHue konebaHuw,

noKanbHbIX amMnNnuTyaa KoTopbIX MEHAETCH CO BPEMEHEM.

aCUMMTOTUYECKMX MeTon ycpeaHeHus. [NoBeaeHne pelleHuns 3agayun Kolum

pasnoXxeHum ans HEeaBTOHOMHOIO ypaBHEHUsI co cnabow
HEeNMUHENHOCTbID Mpu € ->0 Ha 6Gonbwom wWHTepBane
BpeEMeHU nopsiaka €1...
[NocTaHoBKa 3agadun ans andbdepeHumansHoro | https://edu.
YpaBHEHUS BTOPOro nopsigka ¢ marnbsiM napameTpoMm npu | vsu.ru/cour

. . 2 2 _ selview.php

cTapwen  MpOW3BOAHOIA, edy/ldx*+V(x)y=0. Sd=27281
MpuMepbl Mofeneil MaTemaTuyeckon uavkw, kotopele |~
NPVBOAAT TaKOMY TUMY YPaBHEHUA.

1.3 | Mpumenetme u Cxema w™metoga BKB, pgBa cnyvas: V(X)>0 wu
TpakToBKa MeTosa V(x)<0.3agaya Ha CcOOCTBEHHble 3HayeHus  Ons
BKE ypaBHeHUs1 6e3 To4eK NoBopoTa.

ACUMNTOTUYECKOE peLUeHVME KpaeBOW 3ajauvn  Ans
ypaBHeHMs ©6e3 TO4YeKk MoBOpOoTa C  PaHUYHLIMU
ycrosusammn Y(0,8) = A y(1,&)=B.
3apgava paccesHus
2. MpakTnyeckue 3aHATUA
2.1 ‘ACI/IMI‘ITOTI/NeCKoe ‘aBpMCTMHeCKI/Ie coobpaxeHusi. OcHoBHble  oueHku | https://edu.



https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281

noBeaeHne peLleHnn
NNHENHbIX
andbdepeHumanbHbIX
YPaBHEHU BTOPOro
nopsigka

meTona BKB.

AcMNTOTMKA peLleHNI Npy GONbLUMX 3HAYEHUAX
aprymeHTa

AcuMnNTOTUKA oonbLLNX

napametpa

peweHun  npwu 3HAYEeHUAX

vsu.ru/cour

se/view.php
?id=27281

HeKOTOpre mMeToabl

Teopusa BO3MYLLEHUNA.

PerynsapHas Teopus BO3MYLLEHUN.
ypaBHeHusa OiodduHra.

Meton JlnnpwrepgTa-MyaHkape, npumep  pelleHus
aBTOHOMHOIO ypaBHEHMSI BTOpPOro nopsgka co cnabou
HENUHENHOCTbIO obLero Bmaa.

ToyHOe pelleHne

https://edu.
vsu.ru/cour

se/view.php
?id=27281

29 NOCTPOEHNA Meton Kpbinoea-borontobosa, usyveHue konebaHun,
' noKanbHbIX aMnnuTyaa KoTopbiX MEHSIETCS CO BPEMEHEM.
acCMMNTOTUYECKUX MeTop ycpenHeHnus. MNoBeaeHue pelueHns 3agauun Kowwm
pa3noxeHui ans HEaBTOHOMHOTO  ypaBHeHuss  co  crnaboi
HenvHeHocTblo npu € ->0 Ha GomblIOM WHTepBane
BpeMeHu nopsigka €1...
MocTaHoBKa 3agjaun ans anddepeHumansHoro | https://edu.
ypaBHEHUS BTOPOro nopsigka ¢ marnbiM napameTpom npu | vsu.ru/cour
o . 2 2 _ selview.php
cTapwen  NpOW3BOAHOIA, edy/ldx*+V(x)y=0. Sid=27281
MpvMepbl Mogeneil MatemaTuyeckoil usnku, kotopele |~
NPVBOAAT TAKOMY TUMY YPaBHEHWN.
Mp1MeHeHme 1 Cxema wmetoga BKB, pgBa cnyvas: V(X)>0 wu
2.3 TpaKTOBKa METOAA V(x)<0.3agaya Ha COGCTBEHHble  3HauyeHuss  AOns
BKE. ypaBHeHWsi 6e3 TO4eK MOBOPOTA.
ACUMMNTOTUYECKOE pELUEHWE KpaeBoOW 3agjayM  Ans
ypaBHeHuWsi 6e3 TOueKk nNoBopoTa C  rpaHUYHbIMM
ycnosusamn  Y(0,&)=A,y(L,£)=B.
3apava paccesHus.
KoHTponbHas pabota
13.2. Tembl (pa3aenbl) AUCUUNIIUHBbI U BUAbI 3aHATUN
Ne | HanmeHoBaHue Buabl 3aHATMIA (YacoB)
n/ | Tembl (paspena) | Nekun | MNpaktuyeckn | JlaGopatopHbl | CamocTosiTenbHa | Bcer
n | AUCUMNIINHGI e e s paboTta o]
1 AcumMmnToTnyeckoe 12 20 40
noBefeHNe peLleHuni
NUHENHbIX
AnddepeHumarnbHbl
X YpaBHEHWI
BTOPOro nopsaka.
2 Teopus 8 18 32
BO3MYLLEHUN.
HekoTopble meToabl
NOCTPOEHUS
noKanbHbIX
aCUMNTOTUYECKNX
pasnoXxeHumn
3 10 20 36
MpumeHeHne n
TpakToBKa MeToaa
BKB.
Wtoro: 30 58 108



https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
https://edu.vsu.ru/course/view.php?id=27281
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14. MeTogM4yecKkne ykasaHus Ans o6y4aroLWwmxcs No 0CBOEHUIO AUCLUMNIINHDI

B npouecce npenogaBaHus OUCUMNMAWHBI UCMONb3YOTCA Takne Buabl y4ebHoW
paboTbl, KaK NiekuuKn, NpakTUYeckne 3aHATUS, a Takke pasfnyHble BUObl CaMOCTOATESbHOM
paboTbl obyyarowmxca, Ha KOoTopyto oTBoauTcs 58 4vacoB. Ha nekumax pacckasbiBaeTcs
TeopeTU4ecknn mMaTepuan, Ha NpPakTUYECKUX 3aHATUSX pellarTcs  npuMmepbl Mo
TeopeTn4yeckomMy matepuany, NPoOYNTaHHOMY Ha NeKUnaXx.

Mpu mnayyeHnn kypca «ACUMNTOTUKN pelleHnn gudpdepeHunanbHbIX ypaBHEHUN»
obGyyalowmmes criegyeT BHMMATENbHO CcnywaTb W KOHCNEKTMpoBaTb  Martepuvan,
nsnaraemMbln Ha ayauTOpPHbIX 3aHATUSX. NS ero NoHMMaHWa U Ka4eCTBEHHOIO YCBOEHUS
pekoMeHayeTcd criegytoLwlas nocrneaoBaTesibHOCTb 4eNCTBUN.

1. llocne kaxgonm nekumn CcTyaeHTaMm pekomeHayeTcss noapobHo pasobpaTb
NPOYUTAHHBIN TEOPEeTUYECKUA MaTepuari, BblydUTb BCe onpegerneHna u opmynupoBKu
Teopem, pasobpaTb MpuMMepbl, pelleHHble Ha nekuun. [lepen crneaywwen nekummn
obsi3aTensHO NOBTOPUTL MaTepuan npeabiayLien nexkumm.

2. [llepen npakTMyeckMm 3aHATMEM 00A3aTeNnbHO MNOBTOPUTb  NEKUMOHHbLIN
mMatepuan. llocne npakTU4eckoro 3aHATUS ewe pa3 pas3obpaTb peLlleHHble Ha 3TOM
3aHATUN NpUMEPBbI, NOCMNe Yero NPUCTYNUTb K BbINOSIHEHUIO JOMalLHero 3agaHus. Ecnu
npu peLleHnn NpUMepoB, 3aJaHHbIX Ha JOM, BO3HUKHYT BOMPOCHI, 06s3aTenbHO 3a4aThb Ha
crnegyrowemM npakTU4eCcKoM 3aHSATUN UM B NPUCYTCTBEHHbIW Yac npenogasaTento.

3. Mpu noaroToBke K MPakKTUYECKUM 3aHATUSM MOBTOPUTbL OCHOBHbLIE MOHATUS MO
Temam, u3yuuTb npumepbl. Pewas 3agauv, npeaBapuTesnibHO  MOHATb,  KaKoW
TeopeTn4ecKknin maTepuan Hy>XHO Ucrnonb3oBaTb. HameTUTb NnaH pelweHus, nonpoboBaTb
Ha ero OCHOBE peLunTb NpakTuyeckue 3agadw.

3. BeibpaTtb Bpema gnst paboTbl ¢ nnTepaTypor No gucumnnvHe B ombnuoTteke.

3HaHMe MeTo40B MOLENMPOBaHUA aHanmsa 3agad rmapoanHamMnyecknx nNpoLeccos
MOXeT CyWeCTBEeHHO MNOoMOYb Mpu  aHanu3e guddepeHumnanbHbiX  ypaBHEHUN
rMopoavHaMMYeckoro TuMa, KOTOpble M3y4yalTcsa B LEeNoM psge  HanpasreHun
COBpPEMEHHOM MaTEMaTUKM.

CamocTosaTenbHaa pabota Cc yyebHuMkamu, y4ebHbIMM nocobusimMn, Hay4vyHOW,
CNpaBOYHOM W MNONYMSIPHOW nUTepaTypon, MaTepuanamum nepuoanyecknx wusgaHum u
pecypcamu cetu Internet, cTaTUCTUYECKMMU OaHHBIMW ABNSeTCA Hanbonee adhHEKTUBHBLIM
MEeTOAOM MOfyYeHUs 3HaHWK, MO3BOMSET 3HAYMTEeNbHO aKTUBU3MPOBaTbL Mpouecc
oBrnageHus unHdopmaumen, cnocobctByet ©Oonee rnybokoMy YCBOEHMIO W3y4aemoro
MaTtepuana, opmupyeT y obyyarowmxcs 3anHTEPECOBAHHOE OTHOLUEHUE K KOHKPETHOM
npobnewme.

CamocToaTenbHaa y4yebHas  OeATenbHOCTb  CTYAEHTOB N0 AUCUMMINHE
«ACMMNTOTUKN pelleHnn auddepeHumnarnbHbIX ypaBHEHU» npegnonaraeT u3yvyeHue
pekoMeHayeMOn npenogaBsatenemM nutepaTypbl MO BOMpPOCaM MPaKTUYECKUX 3aHATUWN,
CaMOCTOATENbHOE OCBOEHME MOHATUMHOIO arnnapara, BbiNofIHeHWe AOMaLLHUX 3adaHui U
NoAroTOBKY K TEKYLLMM aTTeCcTauusm.

B koHue cemecTpa obyyatwowmecs caawT pedepartbl N0 U3ydeHHbIM B TedeHue
cemecTpa Temawm:

acuMnToTMYeCcKoe  noBedeHue  peleHUn  NUHEeWHbIX  audpdpepeHumnarnbHbIX
YypaBHEHUIN BTOPOro Nopsiaka;

Teopusa BO3MYLLEHUN;

HEKOTopble MeTOAbI MOCTPOEHMUS NTOKanNbHbIX aCUMNTOTUYECKMX Pa3SIOXEHNN;

npumMeHeHne n TpaktoBka metona BKbB.

BbinonHsemMble CTygeHTaMn CaMOCTOSTENbHO 3aJaHusi noanexart nocreayrowen
npoBepke npenogasaTenem.

Hannune KkayeCcTBEHHO BbIMNOSIHEHHOINO pedepaTa OUEeHMBAETCs  OLEeHKOMN
«3a4TeHo», OTCYTCTBME pedepaTa WnNu Hanudme pecdpepata, copgepxailero 6onblioe
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KONM4YeCTBO OLWMBOYHbIX CBEOEHWUN, CBEOEHUS, HE OTHOCALUMECH K MU3ydaeMoMy Kypcy,
cBefeHus, MNoNnyyeHHble oObydalWwMMUCA Ha 3aHATUMAX, OLIEHMBAETCS OLEHKOW «He
3a4YTEHOY.

PesynbTaTbl  Tekywmx aTTectauuMi  yduTbiBalOTCA  npenogasaTtenemMm  npu
npoBegeHM MPOMEXYTOYHON aTTecTaunu.

Bonpockl NEKLMOHHbIX N NPaKTUYECKUX 3aHATUIA 0OCYXOAlTCH Ha 3aHATUAX B BUAe
YCTHOro onpoca — UHAMBUAYanbHOro U opoHTanbHoro. NMpn NoaroToBke K NEKUUOHHBLIM Y
NPaKTUYECKUM 3aHATMAM, OByYaloWMMCS BaXXHO NMOMHUTb, YTO MX 3afdaya, oTBevyasd Ha
OCHOBHble BOMPOCHI MNflaHa 3aHATUA W OOMNOSIHUTENbHbIE BOMPOCHI MNpenogaBaTens,
nokasaTb CBOW 3HAHWUS M KPYrosop, YMeHWe Form4yecku MnocTpouTb OTBET, BriageHue
MaTtemaTMyeckuM annapaTtoM W UHble KOMMYHWKaTUBHbIE HaBbIKM, YMEHWe OoTcTamBaTb
CBOIO MpodpeccnoHanbHy nosuuuio. B xoge yCTHOro onpoca BbISABASAKTCA AeTanw,
KOTOpbIEe MO KaKMM-TO NPUYNHaAM oKa3asniMcb HeLOCTaTOYHO OCMbICIIEHHbIMU CTyAeHTaMun B
XoOe Yy4ebHbIX 3aHATMWA. TemM cambiM OMpoC BbIMOMHAET BaXHenwme oby4varoulyto,
pa3BUBaIOLLY U KOPPEKTUPYIOLLYIO OYHKLMW, NO3BONSET CTyAeHTaM y4yecTb HeopaboTku
1 nsbexaTb UX NPY MNOLArOTOBKE K NPOMEXYTOYHbIM aTTeCcTaLMsaM.

15. MNepevyeHb OCHOBHOW M AONOJSIHUTENILHOW nNUTepaTypbl, PeCYypCOB WHTEPHET,
HeoGXoAUMbIX ANs OCBOEHUS AUCUMMIIUHBLI (CIIUCOK numepamypbl oghopmrigemcss 8
coomeemcmeuu ¢ mpebosarHusmu FOCT u ucrnonb3yemcsi obuwjasi CKeo3Hasi Hymepauusi
01151 8cex 8Ud08 UCMOYHUKOB8)

a) OCHOBHag nuTeparypa:

Ne n/n MCTOYHMK

TpyxaH, A. A.ObbikHO8eHHbIe dughcbepeHyuarnbHble ypasHeHUsT U MemoObl UX peweHus. Psadebl.
dOnemeHmb! 8apuayUuOHHO20 UCYUCeHUs [OnekmpoHHbIU pecypc] : yyebHoe nocobue dns
01 8y308/ TpyxaH A. A., OzopodHukosa T. B. — 2-e u3d., cmep.CaHkm-lNemepbype : [laHb, 2020. —
268 c.. — KHuea u3 konnekuuu flaHb — Mamemamuka.— https://e.lanbook.com/book/147233. —
ISBN 978-5-8114-6421-0

Uanaymos, B. A. Acumnmomudyeckue memoObl 6 aHanu3e :@ y4ebHoe nocobue / B. A.
Llanaymos. — Kemepoeo : Keml'Y, 2012. — 88 c¢. — ISBN 978-5-8353-1267-2. — Texkcm :

02 - . :
3/TIEKMPOHHbIU // JlaHb ; 311€KMPOHHO-6ubnnuomeyHasi cucmema. — URL:
https://e.lanbook.com/book/44410. — Pexum docmyna: 0nsi asmopus. nosib3ogamersiel.
Kapuesckut, M. M.JTlekuyuu no ypagHeHUsiM MameMamuyeckol ¢husuku [OnekmpoHHbIU pecypc]

03 / Kapuesckuii M. M. — 3-e u3d., cmep. — CaHkm-llemepbype : flaHb, 2022. — 164 ¢. — KHuea u3

konnekyuu JlaHb — Mamemamuka. — https://e.lanbook.com/book/195495. —ISBN 978-5-8114-
9481-1

6) gononHuUTenNbHasa nNuTeparypa:

Ne n/n MCTOYHMK

04 Mywko A.B. Acumnmomuku peweHul OJuggepeHyuanbHbix ypasHeHul / A.B. nywko,
B.I1. 'mywko. — BopoHex, 2002. — Ne 185. — 44 c.

05 Haligha A. BeedeHue 8 MmemoObi sosmyuwieHul / A. Haligpe. — M. : Mup, 1984. — 535 c.

BaliHbepz b.P. Acumnmomu4yeckue MemoObl 8 ypasHEHUsIX Mamemamu4deckol ¢husuku /

06 b6.P.BaiiHbepe. — M. : MI'Y, 1982. — 296 c.
07 Mywko, A.B. Acumnmomudeckue memoObl 8 3alayax eaudpolduHamuku / A.B.Mmywko .—
BopoHex : BopoHex. 2oc. yH-m, 2003 .— 300 c.
boes H. B. Acumnmomudeckue memoOdbl 8 2udpoakycmuke : y4ebHoe rnocobue / H. B. boes, M.
08 A. CymbamsH, A. A. BoHOapuyk ; HOxHbIl ¢hedepasibHbili yHUsepcumem. Pocmos-Ha-LJoHy,

TazaHpoz : FOxHbIU ¢pedepanbHbil yHusepcumem, 2020. — 162 c¢. : un., mabn. — URL:
https://biblioclub.ru/index.php?page=book&id=598548. ISBN 978-5-9275-3283-4.

B) MHCpOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE PECYPCHI:

Ne n/n M CTOYHMK

09 http://eqvvvorld.ipmnet.ru — UHMepHem-rnopmairl, nocesWeHHbIlU ypasHeHUSIM U Memodam Ux
peweHul

10 http://www.lib.vsu.ru - anekmpoHHsbIt kamanoz 3H6 BI'Y



https://e.lanbook.com/book/147233
https://e.lanbook.com/book/44410
https://e.lanbook.com/book/195495
http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/

16. NepeyeHb Yy4yeOHO-MeTOAMYECKOro obecne4vyeHUs AN CaMOCTOATENIbHOM
paboTbl
Ne n/n MCTOYHMK

1 htth://mschool.kubsu.ru - 6rubnuoteka 3MNEKTPOHHbIX y4ebHbIX NMocoBui.(

http://mschool.kubsu.ru/ms/1.htm)
OneKTpOoHHbIN kaTanor HayyHon 6ubnmnotekn BopoHEXCKOro rocyqapCTBEHHOrO yHMBEPCUTETA.
— (http: // www.lib.vsu.ru/)
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17. O6pasoBaTenbHble TEXHONOrUMU, UCMONb3yeMble ANA peanus3auum y4ebGHOWM
AUCLUUNSINHBI, BKJIOYaA nporpaMmHoe obGecneyeHne U UHGOPMALUOHHO-
cnpaBoOYHble cUcTeMbI (NP He06Xo0AUMOCTH)

AucumnnuHa MOXeET peanu3oBbiBaTbCA c NPYMEHEHNEM ANCTaHUMNOHHbIX
obpasoBaTenbHbIX TEXHOMOIMI, Hanpumep, Ha nnatopmMme «ONEKTPOHHLIN YHUBEPCUTET
BI'Y» (https://edu.vsu.ru/course/view.php?id=27281).

MepeyeHb Heobxogmmoro nporpammHoro obecnedenusi: Microsoft Windows 10,
LibreOffice 6 (Writer (mekcmosnbit npoueccop), Calc (anekmpoHHble mabrnuuel), Impress
(npeseHmayuu), Draw (eekmopHas epacpuka), Base (6a3za OaHHbIx), Math (pedakmop
¢popmyn)), MATLAB, Gimp, WinDjView, Foxit Reader, 7-Zip, Mozilla Firefox.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

CneuuanunsnpoBaHHas mebenb.

[na npoBeaeHus NEKUMOHHbIX U NPaKTUYECKUX 3aHATUIA UCMONb3YHTCA ayauTopun,
COOTBETCTBYHLUNE AENCTBYIOLMM CaHUTAPHO-TEXHUYECKMM HOPMaM M NPOTMBOMNOXKaPHbLIM
npasunam.

MomeweHns gna  camocTtosTenbHOM  paboTbl  OByyarOLMXCA  OCHALLEHbI
KOMMbIOTEPHOM TEXHMKOM C BO3MOXHOCTbLIO MNOAKITHYEHUS K ceTu Internet n obecneyeHnem
A0CTyna B 3MEeKTPOHHYH MHOpMaLMOHHO-06pa3oBaTenibHyto cpeay BIY.

Mpn peanusaumm ANCUMNANHBI C UCNOSIb30BAHNEM AUCTAHLUMOHHOIO obpasoBaHus
BO3MOXXHbl JOMNOSTHEHNSI MaTepuanbHO-TEXHNYECKOro obecnevyeHmst ANCUMNINHBI.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKyLLero KOHTPoss ycrneBaemMocTu m
NPOMEXYTOYHOMN aTTecTaLun

MopsiAoK OLEHKM OCBOEHMSI obyvarommucs y4eGHOro martepuana onpegensiercs
coAepxaHMeM crieayLwmx pa3aenos AUCLUUNIIUHBIL

HanmeHoBaHune VHankaTop(bi
Ne pa3gena Komnete
a/n FIMGLMMNMHbI HUMA(1) ) BOCTUXEHNSA OueHou4Hble cpeacTBa
(Moayns) KoMneTeHummn
AcumnToTuyeckoe NnK-1.1
noseneHve MK-1.2
1 peweHnn nnHenHblx | MK -1 MK-1.3 KoHTpombHasi paGoTa
" | audpdepeHumansHel | MKB-3 MKB - 3.1
X ypaBHeHuu MKB - 3.2
BTOPOro nopsaka. KB - 3.3
Teopua MNK-1.1
5 BO3MYLLEHUI. MNK-1 MNK-1.2 KoHTponsHas paboTa
" | HekoTopble meTOabI MNKB-3 MNK-1.3
NOCTPOEHUS MKB - 3.1



http://mschool.kubsu.ru/ms/1.htm
http://www.lib.vsu.ru/)
https://edu.vsu.ru/course/view.php?id=27281
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HanmeHoBaHue VHavkaTop(b
Ne pasgena Komnete A b o
a/n AMCLMNAMHb HUMA(M) ) AOCTMXKEHUS LleHOYHblE CcpeacTBa
(Moayns) KOMNeTeHunmn
nokanbHbIX MKB - 3.2
ACUMMTOTUYECKNX MNKB - 3.3
pasnoXxeHnn
MNK-1.1
MpumeHeHne un MK-1.2
3 TpaKkTOBKa mMeToa MNK-1 MNK-1.3 KoHTponbHas pa6oTa
' BKB. MKB-3 MKB - 3.1
MNKB - 3.2
MKB - 3.3
[MpomexyTovHasa aTTectaums lNepeeHi BOnpocos K saery,
dopmMa KOHTpONA — 3a4€eT C OLEeHKOMN nepeseHsb Tesc;:oeit;/lx sanaHnm K

20 TunoBble OUEHOYHbLIE CpeacTBa U MeTOAMYECKUe MaTepuanbl, onpeaenstowme
npoueaypbl OUeHUBaHUSA

20.1 TeKywWMn KOHTPOJb YCNeBaeMoCTHn

KoHTponb ycneBaeMocT No ANCLMUNIIMHE OCYLLECTBNSETCS C NOMOLLIbHO
crnenyrLLmMX OLEHOYHbIX CPEACTB: KOHTPONbHas paboTa

[Mpymep KOHTPObHOM PaboThI:
1. 3anoaHUTE MPOMYCKHU.
Teopema 2. Ilycts k>0 - mocrosHuas, QyHkius V(X) HempepbiBHA MPH

X >0 ¥ BBITIOJHEHO YCIIOBUE

j0°°|V(x) |dx < oo, 1)
Tornma ypaBHEeHHe
y'+ (K —___)y=0. (2)
MIMEeT JIMHEHHO He3aBUCHUMBIC PEIICHHS B
Vo)~ (X—>0). (3)
JlokaszatenscTBo. IIpencTaBuM ypaBHerue B Buge Y' +K’y=V(X)y u pemmm
€ro, CUMTasi IPaByIo 4acTh ¢ynxuueil. Toraa noaydum UHTErpaabHOE
ypaBHEHHE
ikx O
y(x)=C,e"+C,e +EI sin[k(x =)V (t) y(t)dt. (4)
[Monoxum C, =1, C, = Y IPUMEHUM METOJ IOCJIEA0BATENbHBIX IPHOIMKEHUI:

Vo0 =", ¥y (0) =+ [ Sinlk(x- DV (1)y, Ot
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JloxaxkeM o HHAYKOUH oneHKy | Y, (X)—Y. ,(X)| < () , O(x)= % J‘ X_|V (t)|dt.

n!
IIpu n=1 umeem |Y,(X)—y,(X)| < %Jﬁ |dt = ®(x). CoBepurum mepexoa ot N
K N+1. Umeem
1 oo
Y0109 = ¥, 0015 [T IV, 0 -y, Oldt<
1 = 1 O™ (X)
<—| O"(t)=|V({)|dt=—=,
n!-[X ()kl ) (n+1)!

tak kak |V (t) |dt =kdd(t). CnenoBatensHo,

YO) ] Yo X) + (a(X) = Yo X)) + -t (o (K) = Yo 2 () . iq’ W, |

n=0

U TI03TOMY ITIOCIIEOBATEIbHOCTD Y, (X) paBHOMEPHO CXOAUTCA K (I)YHKHI/II/I y(X) Ha

nosyocu X > 0. Tak kak, 1mo joka3aHHOMY, QyHKIHS Y(X) , To u3 (4)

HaxomuM | y(x) —e™| < jw|V(t) |dt . TIpaBast 4acTh 3TOr0 HEPaBEHCTBA CTPEMHUTCS K
X

npuXx —->+co, B cuiry ycnosusa (1), m pemenue Y,(X) moctpoeHo.

AHaNOTMYHO CTPOUTCS perieHue Y, (X) .

I[OHYCTI/IM, qyToO 3THU pCHICHUA JIMHEHMHO 3aBHUCHUMBI, TOT a
cy,(X)+¢C,Y,(X)=__ mpux>0. Ecimc, %0, toy,(X)/Yy,(X)=-cC,/c,. Ho u3 (3)
cnemyet, 9to Y, (X)/ Yy, (X) ~ (X —>0), Tak uto € ~-c,/c, (X—>0). D10

HCBO3MOXKHO, TadK KaK IIPCACII JICBOM YacTU ITOTO paB€HCTBA IpU X —>O HE

CYILIECTBYET.

OnucaHue TexHonorMm NpoBeaeHns

B xope KoHTponbHOM paboTbl obyyawwemycs Bblgaetcs KMM ¢ 3agaHuem, koTopoe
Heobxoaumo BbINONHUTL. KoHTponbHas paboTta npeactaBnsieT cobov TEKCT yTBepXAeHus C
nponyLweHHbIM1  cnoBamu/cumBonamu/opmynamu/cdpasamm, KoTopble Heobxoaumo BnucaTb
obyvatowiemyca OrpaHuyeHne no BpemeHun — 40 MuHyT. Bo Bpemsi KOHTpoOnbHOW paboTbl He
paspeLLeHO NoNb30BaTbCA HAKAKMMU CNPaBOYHbIMU MaTepuanamu.

Tekywas atrectaumsa No AUCUUNIIMHE C NPUMEHEHMEM OUCTaHUMOHHBLIX 06pa3oBaTenbHbIX
TEXHOSOMMN MOXET NPOBOAMTLCA Ha obpasoBaTenlbHOM nopTane «3ANEeKTPOHHbIN YHUBEPCUTET
BIyY» (LMS Moodle, https://edu.vsu.ru/).

TpeboBaHNS K BbINONHEHWIO 3aaHUIA (UK LWKarbl U KpUTEPUU OLLEHUBAHWS)

Mpn Tekywem KOHTPONE YpPOBEHb OCBOEHUA Y4ebHOW OUCUMNIIMHBI W CTEeneHb
CHOPMMPOBAHHOCTM KOMMETEHLUN ONPEAEnsatoTCs OLEHKaMN «3a4TEHO», «HE 3a4TEHO», KOTOopble
dhopmupytoTcsa crnegyowmm obpasom:

OueHku Kputepum
3a4yTeHo Ob6yvaowmncsa npaBunbHO  BbINONHUIT  He MeHee 50%
npeasioXXeHHbIX 3agaHunMn.
He 3auteHo Obyvatowmncs  npaBunbHO  BbiNonHUIT ~ MeHee  50%
npeanioXXeHHbIX 3agaHunin.
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20.2 NMpomexyToyHaa aTrectauums

MpomexxyToyHasi atTectaumsi No AUCLMNINHE OCYLLECTBNSIETCS C MOMOLUbIO CrieayoLmx
OLIEHOYHbIX CPEACTB: NepeyeHb TeCTOBbIX 3afaHUI K 3a4eTy, NepeveHb BOMPOCOB K 3a4eTy.

MepeyeHb BONPOCOB K 3a4eTy:

1 OBpucTnyeckne coobpaxerHus. OCHoBHbIe oueHkn meTtoaa BKB.

2 | AcumnTOTUKa peLueHnn Npyn BonblUMX 3HaYeHUAX napameTpa..

3 Ocuunnupyiowue pelleHusi, Teopema o6 acCMMNTOTUKaX NIMHENHO HE3aBUCHMbIX PELLEHUN.

4 Heocuunnupytowme pelueHus, Teopema 06 acCMMNTOTMKaX JIMHENHO HE3aBUCUMbIX PELLIEHUM.

5 PerynspHas Teopusi BO3MYLLEHWN.

6 TouHoe pelueHve ypasHeHus OiodduHra.

7 MeTog JinHawTeata-lyaHkape,

8 Mprmep peLueHnst aBTOHOMHOIO ypaBHEHUS BTOPOro nopsigka co criabor HeNMHENHOCTBIO 06LLero BMaa.

9 Metog Kpbinosa-borontobosa, nsydeHvne konebaHui, amMnnntyaa KOTOpPbIX MEHSAETCH CO BPEMEHEM.

10 | MeToa ycpeaHeHus.

11 | MNosegeHune pelwerns 3agayn Kowm ans HeaBTOHOMHOIO ypaBHEHMS CO criabon HenMHEHOCTbIo nNpu € ->0
Ha GonbLUOM MHTEpBane BpeMeHu nopsaka €2...

12 | MNocTtaHoBKa 3apa4v Ana auddepeHumnansHOro ypaBHeHnss BTOPOro nopsiika ¢ mMasnsiM napameTpom npu
crapweit nponssogHon, £d 2y/dx2 +V(x)y=0.

13 | MNMpumepbl MoAenen MateMaTuyeckon OU3NKN, KOTOpble NPUBOASAT TaKOMY TUMY YpaBHEHUN.

14 | 3apadva Ha cobCcTBEHHbIE 3HAaYeHUs Ans ypaBHeHus 6e3 Touek NoBopoTa.

15 | AcMMNTOTMYECKOe pelleHMe KpaeBOM 3adadn Ansd ypaBHeHus 6e3 Touyek noBopoTa C rpaHWMYHbIMM
ycroeusmn  Y(0,&) =A,y(1,&)=B.

16 | 3apgadya paccesHus

[MpuMepbl TECTOBLIX 3aaHUN K 3a4eTy
1. Metog JinvHawTeara - MNyaHkape ong 3agayu

$+x=g(l-x2)x, x(0)=a, x(0)=0
JaeT crnenylwmin pesynbrar:

1) X(t,£) =acost +0(c?),
2) X(t,&) =acosr — 0(82),

3
3) x(t,&) =acost + 8;2(00531 —C0S7) + 0(52),

4—3a2

2
4_
roe r=t(1—85+0(82)), T= 2ﬂ+m8+

0(£2).
YkasaTb npaBunbHbIN OTBET.
. . 1. .
2. MeTop NnnawTenra - MyaHkape ans sagaun X + X = £(X +3X3), X(0) =4a,x(0) =0 paer

cnegywowmin pesynobtart:

1) X(t,£) = 2cos7 +O(£2),
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2) x(t,&) =0(?),
3) X(t, &) = 20087 + 182(33in 7 —sin3r) + 0(&2) |

rae 7 =t(L+O(2)), T = 27 + O(2).

YkaszaTb npaanbeM OTBeT.

3. MeTog JiunawTenTa - MyaHkape Ans 3apaum X + X = £X2, X(0)=a, x(0)=0 naer
cnefyowmin pesynbTar:
1) X(t,e) =acosz + 0(52),
2
ga 2
2) X(t,g) =acoszt+—(3+2cosz—cos27) +0(&7),
6

2
3) x(t,&) = 82(3+ 2C0S7 —C0S27) + 0(52),

rae 7 =t(L+O(¢2)), T =27 + O(£2).

YkasaTtb nNpaBunbHbIA OTBET.

4. AcumnToTuka peluenmii ypasHeHns Y" + Xy’ +k?x*y =0 na otpeske | =[a; b] npuk — +o0
UMeeT BUA

BapuaHTbl OTBETOB:

3 1 ..
1) y1,2=(k2X4+ﬁ—m) 4sint,
1 x? = X2 F| 1 t? &, (%K)
2) Yy, = (= —=—+k?x?) 4exp{-==i \/————+k2t2dt 1+ 2220,
Vo = (5= k) Fexp{- i 57 H ]
1
3) y1,2=(k2x4+i— L ) 4cost.,

2x3 4x*
YkasaTtb npaBunbHbIA OTBET.

" 1 ' 24
5. Kakasa sameHa ncnonb3dyeTcAa ona npmeeneHnAa ypaBHeHUA y +—2 y + k X y = 0 K Bunay
X

u"+£Q(x)y =0.

BapuvaHTbl OTBETOB:

1) y(x) =u(x)e"™ + f (x)e"™
2) y(x)=u(xje"”

3) y() ="

4) Y09 ="

YkasaTb npaBunbHbIN OTBET.

6. BcTtaBbTe nponyLeHHoe CyLeCcTBUTENbHOE B POAUTENBHOM Najexe

MeToa npubnxeHHOro pelleHWs 3agjavy TeopeTudeckon U3MKW, NPUMEHUMbIN B TOM crydvae,
Kkorga B 3ajadve NpUCYTCTBYeT Marnbii napameTtp, Npu4éM B npeHebpexeHnu 3TUM napameTpom
3ajava nMeeT TOYHOE peLleHne, Ha3biBaeTcsl Teopuen
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7. Pewenue ypasHeHus Y" — Xy =0, umetowee sna

AI(X) = 2 ¥ exp[—(2/ 32 ][L+ O(x *2)]
T

2x

HasbiBaeTcs doyHKLmMeEN (BNUwKNTE hamunmio y4eHoro ¢ 3arnaBHou BykBbl).

2 2
8. YpasHeHne Y"+(x“—a”)y=0, a>0 HasbiBaeTcA ypaBHEHMEM (BNULINTE
haMUMNI0 YHEHOTO C 3arnaBHOi BYKBbI B POAMTENBHOM Naaexe).

9. YpaeHenne Y +Y—2ey’=0, rae £>0 - mManbiii napameTp, XapakTepuayloLLMii cTeneHb

HENMUHEMHOCTU CUCTEMbI, Ha3blBaeTCs YypaBHEHMEM (BNUWIMTE PaMUIIMIO YYEHOro C
3arnaBHoOM OyKBbI B pOOUTENbHOM Nagexe).

10. YpaBHenne Y'"+Yy=g(l—Yy?)y', KOTOpoe BO3HWKAET MPU WM3YYEHUM aBTOKONEGATENbHbIX

cucTeMm, HasbiBaloT ypaBHeHUeM BaH-gep- (BNULWMTE OCTaBLUYIOCS YacTb haMUIUK Y4EHOTO C
3arnaBHoOW GyKBbI B poAUTENBHOM Nagexe).

Mpumep KNM 3avet
KoHTponbHo-usmeputenbHbin matepuan Ne_1

1. (MeTog BKB) NocTponTb acMmnToTUYECKOE PELLEHNE YPaBHEHUS
y"+xy' +k?x?y =0 Ha otpeske [0,1].

2. (MeTog Kpbinoea-borontobosa) Hantm acumMnToTukKy nepuoguyeckmx peeHnin ypaBHEHS
X+9x=sint+e(x—x%).

n 2 1
3. ypaBHeHMe y + y:(9(1_ y )y, KOTOpO€ BO3HUKaeT npu unsy4yeHumn aBTokoNiebaTenbHbIX

CMCTEM, Ha3bIBalOT ypaBHEHNEM BaH-gep- (BNMWKMTE OCTaBLUYKOCA YacTb PaMUINM YHEHOTO C
3arnaBHoOM OykBbl B pOAUTENBHOM Nagexe).

OnucaHue TexHONorMm NpoBeaeHns

MpomexyToyHas aTTecTtaums no ancunnnunHe «ACUMNTOTHKN peLLeHnin
anddepeHumnanbHbIX YpaBHEHUN» NPOBOAUTCSA B hopme 3adeTa.

Mo peweHunio Kadegpbl OUEHKM 3a 3a4eT MOryT OblTb BbICTaBfEHbl MO pe3ynbTartam
Tekylen ycnesaemocTn obydaloweroca B TeYeHWe cemecTpa, HO He paHee, 4YemM Ha
3aKnioYmMTeNnbHOM 3aHaTun. [Ana atoro obyvarolemycs HeobXxoAMMO HamucaTb KOHTPOSbHYHO
paboTy Ha OLEHKY «3ayTeHOo», noceTntb He MeHee 80% 3aHATUI, akTUBHO paboTaTb Ha 3aHATUSX.
Mpwn Hecornacum obyyatoLierocs, eMy AaeTcsd BO3MOXHOCTb MPONTN NPOMEXYTOUHYO aTTecTaumto
Ha oOLWMX OCHOBAHUAX.

MpomexyTouyHas aTTecTaums, kak NpaBuso, OCYLLIECTBISAETCS B KOHLIE CEMeCTpa.

lMpomexyToyHasa aTTectaumsi N0 OUCLMNINHE C NPUMEHEHMEM 3NEKTPOHHOro obyyeHus,
ANCTaHUMOHHLIX obpasoBaTenbHbiX TexHorormn (ganee — 30, OOT) moxeT npoBoauTbCS Ha
obpasoBaTenbHOM nopTane « ANeKkTPoHHbIN yHuBepcuteT BIY» (LMS Moodle, https://edu.vsu.ru/).

Obyuatowmecs, npoxoasawme NpoMeXyTodHyo aTTectaumo ¢ npumeHeHnem JOT, JOMmKHbI
pacnonaratb TEXHUYECKMMW CpeacTBaMu W NporpaMMHbIM - obecnevyeHnem, Mno3BOSSIOLIMM
obecneuntb npouedypbl  atrectauun. OOGyvawWMNcs  camocTosaTenbHO — obecnevnBaeT
BbINOSIHEHNE HEOoBXOOMMbIX TEeXHUYeCcKMx TpeboBaHWA AN NPOBEAEHUS  MPOMEXYTOYHOM
aTTecTaumm ¢ NPUMMEHEHNEM OUCTaHUNOHHBIX 06pa3oBaTeNibHbIX TEXHOSTOMUN.

NaeHTndukaumsa nmaHocT obyyatoLeroca npy NPoOXoXAEHUN NPOMEXYTOHYHON aTTecTaunm
obecne4ymBaeTca NOCPEACTBOM UCNOMNb30BAHNS KaXabiM 00yYaloLWmMMCa UHONBUAYANbHOMO FIOrMHa
N Naposns Npu BXxo4e B NMYHbIA kabnHeT, pasmelueHHbin B QVOC obpasoBaTenbHOM opraHmM3anmm.
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B xoge npoBefeHusa atrectaumm obyyarowemycs HeobxogmMmo oTBeTUTb Ha Bonpockl KUM,
COCTOSILLEro U3 ABYX TEOPETMYECKNX U OAHOr0 TECTOBOIO BOMPOCOB, M AOMNONHUTENbHbIE BOMNPOCHI
3K3ameHaTopa.

PesynbTatbl Tekywen atrectaumMu obyvalollerocss Yy4YuMTbIBaOTCA MpU  NpoBedeHun
NPOMEXYTOYHOM aTTecTauum cnegyowmm obpasomM: oby4yaroLmecs, NonyymBLINE 3@ KOHTPOSbHYIO
paboTy OLEHKY «HEe 3a4yTeHO» WNN He SBMBLUMECS Ha KOHTPOMbHyl0 paboTy, nony4yaiT
AOMNONMHUTENbHOE NpaKTUYeckoe 3aJaHne Unn TeopeTuyeckmini Bonpoc.

Tpe6OBaHI/IFI K BbIMOMNHEHMIO 3a4aHWI, LWKanb! U Kputepun oueHnBaHUA

Kputepumn oueHnBaHNS KOMNETEHLWIN LLikana oueHokK

Ob6yvarowmnca  He  Brageer  oOcHoBamMu  y4yebHO-MporpaMmHoro | «He 3auTeHo»
mMaTepuana, oOHapyxun npobenbl B 3HAHWUSIX OCHOBHOIO Yy4debHo-
nporpaMMHOro MaTtepwuana, AonycTun npuHUMNuanbHble OwWnbKn B
BbINOMIHEHUM NPEeAYCMOTPEHHbIX MNPOrpaMMon 3adaHui, BbINOSHWA
meHee 50% 3apanun KM

O6yvarowmincs BnageeT 3HaHUMAMW OCHOBHOMO y4ebHO-nporpaMmHoro | "3adteHo”
mMaTepnana B obObeme, HeobxogMmMoMm [fOns AanbHenwen ydebbl wn
npeacrosiwen paboTbl NO CneumanbHOCTW, CNPaBUICa C BbINOSIHEHUEM
3adaHuin, NpeagycMOTPEHHbIX MporpamMmMon, 3HaKoOM C  OCHOBHOW
nutepaTypon,  pekomeHgoBaHHOW  nporpammon.  O6s3aTenbHbIM
YCNOBMEM BbICTABEHHON OLIEHKN $BMSIETCA MpaBWUSbHbIA OTBET He
MeHee, Yem Ha 50% 3apgaHun KM.

20.3 doHA OLEHOYHLIX cpeacTB CcHOPMUPOBAHHOCTU KOMMNETEHUUNA CTYAEHTOB,
pekomeHAayeMblIN Ans NpoBeAeHUA ANarHoCTUYECKMX paboTt
MK — 1 CnocobeH peluaTtb 3agaqn aHanNnMTUYECKOro xapakrtepa, npegnonararoLmnx Beioop u
MHoroobpasue akTyarnbHbIX CNOCcOb0B peLleHns 3agaqy MateMaTtuyeckon rmapoauHaMuKm
MK - 1.1 Obnagaet 60nbWMM 06 BEMOM 3HAHUI B 06NacTn MatemMaTu4yeckon ruapoanHaMmmkm
3HaTb: OCHOBHble 3adaunm B 06nacTm  0ObIKHOBEHHbIX AnddpepeHumnansbHbiX  YpaBHEHWHN,
ncnonb3yemble Npu aHanuae 3agay, OnNuCbIBaOLLMX PasfyHble NPOLECChl TMAPOANHAMMUKN
YMeTb: ucnonb3oBaTb (PyHAAMeHTamnbHble 3HaHWS B MOCTPOEHUM WU UCCNenoBaHWUM peLLeHUin
00bIKHOBEHHbIX AN depeHLnanbHbIX ypaBHEHNI
Bnagetb: meTogamm MateMaTu4eckoro MogenMpoBaHusa Npy aHanua3e matemMaTuyecknx mogenen
hU3NYECKNX N MEXAHNYECKUX 3a4ay ANd UX AanbHEenwWero NnpuMeHeHns
MK — 1.2 YmeeT HaxoguTb, (hopmMynupoBaTb M pellaTtb CTaHAapTHble 3agavuM B COOCTBEHHOM
Hay4HO-UccneaoBaTenbCKOM AeATENbHOCTU B 0bnactu MatemMaTU4eCcKon rmapoamHaMmnkm
3HaTb: CTPYKTYpy Hay4HO-UccrnegoBaTenbCkMx paboT, OCHOBbI Hay4yHO-UCCreLoBaTenbCKOn
aeaTtenbHOCTU B 0611acTv matemMaTMyYeckon rugpoamHaMmnkm
YMeTb: onpegenatb TeMaTuKy Hay4yHOro uccrneaoBaHms
BnageTb: meTogamu Hay4HOro nccnegoBaHus
MK — 1.3 meeT npakTnyeckuin OnbIT HayYHO-UCCNEeaoBaTENbCKOW AeATenbHOCTM B obnactu
MaTeMaTU4eCcKon rmapoanHamMmKm
3HaTb: MeTogbl MaTteMaTU4eckoro MOAENUPOBaHUA NpW  aHanuse npuknagHbIX — 3agad
rMapoaNHaMMKN ONs X anbHENLLEro NCNofb30BaHMs Ha NpakTuke
YMeTb: npeacTaBnTb COOCTBEHHbBIE HOBbIE Hay4HbIE pe3ynbTaThl
BnageTtb: pasnnyHbiMu cnocobamm NOCTPOEHNA aCUMNTOTUK PELLIEHWIA YPaBHEHWI TMAPOANHAMMKN
MNKB — 3 CnocobeH ocyLlecTBnATb TeopeTnyeckoe o606LLeHne Hay4HbIX OaHHbIX U pe3ynbTaToB
3KCNEPUMEHTOB B MOAEMSIX MaTEMaTUYECKON TMAPOANHAMMKN
MKB — 3.1 Obnagaet TeopeTU4ecknm annapaTom, HeOOXoAUMbIM 45151 0600LLEHNS HAYYHbIX
AaHHbIX N pe3ynbTaToB 3KCMNEPMMEHTOB B MOAENSX MaTeMaTu4ecKkon rmapoauHamMmnkm
3HaTb: coBpeMeHHble MeToAbl aHann3a A depeHumanbHbiX YpaBHEHWIA, B TOM YMCIE YpaBHEHUI
MaTemMaTU4eCckon pusmkn
YMeTb: onpefensatb TeMaTuUKy Hay4yHOro uccrieioBaHus
BrnageTb: coBpeMeHHbIMW METOAaMU HAY4YHOro aHanusa mMogenen MatemaTnieckom
rMapoanNHaMnKN
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MKB — 3.2 YmeeT cTpykTypupoBaTth 1 0606LLaTh Hay4YHble N SKCNEPUMEHTalbHbIE AaHHbIE, YETKO
dopMynupoBaTb 1 ns3naratb HEOOXOOUMY0 MHPOPMALMIO

3HaTb: COBpeMEHHbIe MeToAbl NMPOBEAEHNSA HayYHbIX 3KCNEPUMEHTOB, NOAXOAbI K aHanm3y Hay4Ho-
nccnegoBaTenbckmx pabor,

YMeTb: aHanmM3npoBaTh MoslyYeHHble pe3ynbTaTbl 9KCNEPUMEHTOB, AenaTb ONTUMAarnbHO BEpPHbIE
BbIBOAbI M pekomeHaaunm

BrnageTb: cOBpeMeHHbIMWU METOA4AMU HAYYHOro aHanmaa

MKB — 3.3 MimeeT npakTn4eckmii onblT 0600LeHms nogobHom nHdopmauum

3HaTb: CcyLlecTByOLME METOObI peLleHns NPUKNaaHbIX 3a4ad rMapoAvHaMUKN MPUMEHUTENBHO K
npakTnyeckomn cpepe AeaTensHOCTH

YMeTb: oUeHNBaTh pasfinyHble NoAXoAbl K peLleHuIo NpUKagHblX 3agad rmapoaMHaMuku,
NPUMEHSATb BblIBpaHHbIN MeTo

BrnageTb: coBpeMeHHbIMY MeToA4aMu NPUKNagHoOro Hay4yHoro aHanuaa

lMepeyeHb 3agaHnin 4nga oueHkM chopMUPOBAHHOCTU KOMMNETEHL MM
1) 3aKkpbITble 3agaHnsa (TECToBblEe, CPpeAHUN YPOBEHb CITOXXHOCTU):

1. MeTtog Jinngwteara - NyaHkape ansa 3agaydn

X+Xx=e(l—- x2)x, x(0)=a, x(0)=0
JaeT creaywmn pesynobTtarT:

1) X(t,g)=acosr + 0(52),
2) X(t, &) =acosz —O(e?),

3
3) x(t,&) =acost + ‘;az(cos% —C0S7) + 0(52),

4—3a2

2
4—
roe r:t(1—88+0(82)), T= 2ﬂ+m8+

0(£2).
YkasaTb npaBunbHbIA OTBET.
. 1. ,
2. Metog Nvnawteara - Myankape ans sagaun X+ X =&(X + *XB), X(0) =a,x(0) =0 paer
3

cnenyowmin pesynbTar:
1) X(t,e) =2cos7 + 0(52) ,
2) x(t,£) = O(2),

3) X(t,&) =2cos7 + 182(33in 7—sIin37) + 0(52) ,

rae 7 =t(L+0(e2)), T =27 +0(?).

YKa3aTb NpaBuUiibHbIN OTBET.

3. Metop JlvHawTeara - NyaHkape Ansa 3agaun X+ X = g)(z’ x(0)=a, x(0)=0 paet
crepyoLmnii pesynbTart:
1) X(t,g) =acosz + 0(52),
2
ga 2
2) X(t,e) =acost+—(3+2cosz —cos27) + O(&7),
6
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a2
3) X(t,&) = T(3+ZCOST cosZr)+O(e ),

rae 7 =t(L+O(¢2)), T =27 + O(£2).

YkasaTtb npaBunbHbIA OTBET.

4. AcumnToTuKa pelueruit ypasHeHns Y + Xy’ +k2x?y =0 wa otpeske | =[a; b] npuk — 40
nMeeT BUL,

BapuaHTbl 0TBETOB:

3 1.+ .

1) ylzz(k2x4+ﬁ__) 4sint,

2) Y, = (- E_Z+k2 2) exp{——+|J\/___ +k2t? dt} 1+ 1,2k a2 M0y
3 1,2

3) y1’2:(k2x4+ﬁ_4 4) cost.,

YkasaTtb I'IpaBVIJ'IbeII/I OTBeT.

" 1 ' 24
5. Kakas sameHa ncnonb3dyeTcAa ana npmeeneHnAa ypaBHeHUA y +—2 y + k X y = 0 K BUOy
X

u"+£Q(x)y =0.

BapwuaHTbl 0OTBETOB:

1) y(x) =u(x)e'™ + f (x)e"™
2) y(x)=u(x)e'"”

3) y(x)=e®

4) y(x)=e"!

YkasaTb npaBunbHbIA OTBET.

. 1
6. Kakoso noseperme peluennii ypasHerust Y +— Y +k*x*y =0 npu kK — +oo.
X

BapuaHTbl OTBETOB:

3 1 1 1 X 3 1
1) yl,z:(k2X4+ﬁ_N) 4exp{§Xi|)‘£\/k2t4+2_t3_4_t4dt}
2) Y12_exp{—X+lj\/ 2t4+2—_ dt}[ ‘912()( k)]
& ,(%,Kk)
) yl,2=(k2x4+2___) exp{ X+'j\/ e+ 3 4t4dt}[1 |
& ,(x,Kk)
4) yl,zz(k2x4+7_ 4) EXp{+II\/ 2t4+2_t3_4t4dt}[1 1'2k ]

YkasaTtb npaBunbHbIA OTBET.

7. KakoBa ucnonb3yeTcst 3aMeHa a1l NpUBEAEHUS YpaBHEHUS

Y +(5X—4)y' +k*(1-X)(x+2)y =0. k Bumy u" £ Q(x)y =0.
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BapwnaHTbl 0TBETOB:

1) y(x)=u(x) f(x)

2) y(x)=u(x)e'®

3) y(x) = f(x)e"”

4 y() =1

YkasaTb NpaBurbHbIil OTBET.

8. KakoBo nosenexme peleHnii ypasHeruns Y + (5Xx—4)y' +k?(1—x)(x+2)y =0. npn kK — +o0.

BapuaHTbl 0TBETOB:

1 5x?
Yip = eXP{E (4x— - +
1)

*

X
2640t + 25t7 1 4KE(E +1—2)dt)}[L+ #].

S Gy <

1 2
V1o = /2(26 - 40X+ 25x% + 4K (X* + x —2)) * exp{% (4x— 5% +

2) )
+ [ /26— 40t + 25t° + 4k° (1 + t - 2)dt)H[1+ 81,z(kx, k)].

Xo

1
Yio =\/2(26 - 40X+ 25%7 +4k* (x* +x—2)) 4 £
3)

&,(X,k)

+exp{[ /26 - 40t + 25t° + 4k* (t* + - 2)dt) 1+ I
X0

2) OTKpbITble 3aaaHna (TeCToBble, CpeaHNN YPOBEHb CITOKHOCTU):

1. BctaBbTe NponyLLEHHOE CyLLLeCTBUTENBHOE B POAUTENBHOM Najexe

MeTog npubnMmKeHHOro pelleHnsa 3agad TeopeTUYECKOW OU3UKWU, MPUMEHUMBIN B TOM Cchydae,
Korga B 3agjade npucyTCTBYeT Manblii napameTp, NpU4EM B NpeHebpexeHun aTMM napameTpom
3aja4ya MeeT TOYHOE peLLeHne, Ha3bliBaeTcs Teopren

2. Pewwenve ypasHenuns y" — Xy =0, umetowiee sua

Ai(x) = % x " exp[-(2/3)x”*I[1+O(x ¥?)]

HasbiBaeTcsa pyHKUmen (BNUWwKWTE hamunuio y4eHoro ¢ 3arrnaBHon BykBbl).

2 2
3. YpaeHeHne Y"+(X“°—a“)y=0, a>0 wasbiBaeTca ypaBHeHMeMm (BNMwmnTE
dhamunuio y4eHoro ¢ 3arnasHomn BykBbl B pOAUTENBbHOM Nagexe).

4. YpasHenne Y"+Yy—2ey®=0, roe £€>0 - manbiit napameTp, XapaKTepu3yloLmi CTeneHb
HENMHEMHOCTN CUCTEMbI, Ha3blBaETCsl ypaBHEHUEM (BNULWIMTE DaMUMNMIO YHEHOTO C
3arnaBHoV ByKBbl B pOAUTENBLHOM Nagexe).
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n 2 ]
5. ypaBHeHI/Ie y + y:8(1_y )y, KOTOPOE BO3HUKaeT TMNpun unU3yvyeHum aBTOKOJ'Ie6aTeJ'IbeIX

CMCTEM, HasblBatloT ypaBHeHNeM BaH-gep- (BNMWMTE OCTaBLUYKOCSA YacTb PaMUINM YHEHOTO C
3arnaBHoOM OyKBbI B pOOUTENBHOM Nagexe).
Kputepun n wkanbl oueHnBaHua 3agaHum ®0C:

1) 3apaHuga 3akpbIToro Tvna (BbIGOP 0QHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

2) 3agaHunsg oTKpbITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.



