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51.0.13 lNpuknagHbie 0000WEeHHbIE 3a4a4u CONPSKeHna ang
onddepeHumanbHbiX YpaBHEHUN

1. Koa u HaumeHoBaHue HanpasneHusa noarotoBku 01.04.04 NMpuknagHasa maTemaTuka

2. I'Ipodmnb noaAroToBKW. anMeHeHMe MaTeMaTu4eCKnuxX MmetToanoB K peLleHunro
UHXXEeHepPHbIX U 9KOHOMUNYECKUX 3aga4

3. KBanudukauma BbinycKHUKaA: MarucTp
4. dopma ob6y4eHUs: o4yHas

5. Kacheapa, oTBevarowas 3a peanusauuio QUCLMUNIIMHBI: YPaBHEHUM B YaCTHbIX
NPOM3BOOHbLIX U TEOPUN BEPOSATHOCTEMN

6. CoctaButenu nporpammsbl: JlormHoBa EkaTtepnHa AnekcaHgpoBHa, KaHauaaT hU3mnko-
MaTeMaTU4YeCKUX HaykK, OLEHT

7. PekomeHpoBaHa: HayyHo-MeTOoAMYECKMM COBETOM MaTeMaTU4YeCcKoro cpakynbTeTa.
MpoTtokon Ne 0500-03 ot 24.03.2022

8. YuebHbIn roa: 2022/2023 CewmecTp: 2



9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI

Llenbro ocgoeHust y4ebHOU OUCUUMNIUHbI S8IS€MCS:

- 03HaKoMJIieHUe obyyarouuxcsi ¢ OCHogaMu meopuu rnpuknadHbix 0606uweHHbIx 3ad0ay
conpsikeHusi 0ns dughgpepeHyuarbHbIX ypasHeHUd.

3adayu y4yebHoU OuUCUUMNIUHBI:

- U3y4umb OCHOBHbIEe ¢hakmbl 06 0606WEHHbIX 3adavyax COnpsXKeHUs Ors
ouchghepeHyuarnbHbIX ypasHeHUU,

- ognademb COBPEMEHHbBIM MamemMamu4yecKum arnnapamom 05151 0anbHeluwez20
UCrosnb308aHUs 8 Ppa3HOObPa3HbIX MPUIOXEHUSIX;

- os1ademb memodamu, Mo360ISWUMU OCYU,eCMeIsiMmb Ka4eCcmeeHHoe
uccriedosaHue rpuknadHbix 0606weHHbIX 3aday conpsixxeHus 0151 OughgbepeHyuarbHbIX
ypasHeHudl.

10. MecTo yyebHOM ancuunnuHbl B cTpykType OOI: brok 1. O6aszaTenbHas YacTb.

MpucTynag K W3y4YeHUO [aHHOWM OUCUMNAWHBI, OByYalWMNCa OOIMKEH WUMETb
TEOPETMYECKYIO UM MPAKTUYECKYIO MOArOTOBKY NO MaTeMaTUYECKOMY aHanusy, Teopuu psiaos,
obnagatb MOMHBIMW 3HaHMAMM Kypca OObLIKHOBEHHbIX AnddepeHumanbHbIX YpaBHEHUA W
YPaBHEHMIN B YACTHbIX MPOM3BOAHLIX, 3HAHUSIMWU Teopun nHTerpanoB JlebGera, UHTErpanbHbIX
npeobpasoBaHni.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUst MO AUcUUNNUHe/MOAyNIo (3HaHWUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM

nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kon HaseaHue Koa(bl) WugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4YeHUs
KoMneTeHumnn
Orl1K- | CnocobeH OlMNK - | Onpegensiet n | 3HaTb: MeToabl aHanM3a NPobNeMHbIX cUTyauun
1 obobLaTb " 1.1 aHanuampyet B obracty 06006LLEHHbIX 3a4a4 CONPsSKEHUs ans
KpUTHYECKM WNCTOYHMKM anddepeHUmnanbHbIX ypaBHEHW
oLeHnBaTb OMbIT © NpobnemHbIx
pe3ynbTathbl cuUTyauum B | YMeTb: aHanuanpoBaThb pe3ynbTaThl
Hay4HbIX 3KCMEPUMEHTANbHOW | 3KCMEPUMEHTOB, BblAENSATb NPObNeMHbIE MecTa
uccnegosaHun B "
obnactu uccnepoBaTtenbckon | BnageTb: coBpemeHHbIMM MeTogamu cbopa u
npvKNagHom neaTenbHOCTU aHanu3a uccrnegyemoro matepuana B obnactu
MaTteMaTuKku 00606 LLEHHbIX 3agau conpsikeHna ans
andpdepeHUmnanbHbIX ypaBHEHNI
OlMNK - | OcywecTteBnseT 3HaTb: OCHOBHble METOAbl  UCCneaoBaHusA
1.2 nouck 006006LLEHHBbIX 3agay ConpsiXeHust ans
MaTemaTU4eCcKmnx anddepeHumnansbHbIX ypaBHEHNIA
METOJOB M YMEET UX
ucnonb3oBaTb Ang | YMeTb: BblOpaTb Haubonee paumoHanbHbIn
peLueHus MEeTO PpelleHnMs TMOCTaBMIEHHOW 3ajayn U
npvknagHbIX 3agad NMPUMEHUTb ero
Bnagetb: COBPEMEHHBIM MaTemMaTU4ecKnm
annapatoM, NMpUMEHsIEMbIM AN UccnenoBaHus
0600LLIEHHbIX 3apav COMpsKeHnst ans
andpdepeHUmnanbHbIX ypaBHEHNUI
OMNK - | BnageeT HaBblkaMu | 3HaTb: OCHOBHble akTyalnbHble  Mpobnembl
1.3 peLueHus NpuKnagHon maTtemaTuku B 4acTM  3adad
aKTyanbHbIX COMpPsKEeHUs ans anddepeHumnanbHbIX
npobnem ypaBHEHUW
npuknagHomn
MaTemaTuhKK YMmeTb: peliaTb 0000LLEHHble 3aga4n
conpskeHus ans o depeHumanbHbIX
ypaBHEHNN
Bnagetb: HaBbIKaMu nccneaoBaHus




MaTeMaTU4ecknx Mogenen 3agady ConpshKeHus
ansa audpcpepeHumnansbHbiX ypaBHEHU

12. O6bemM gucuMNNUHbLI B 3a4eTHbIX eauHuuax/yac. — 4 / 144.

CDopma I'IpOMG)KYTO'-IHOVI aTtTecTauummn 3K3amMmeH

13. TpyaoemkocTb No Buaam y4yebHon paboTbl

TpynoemMKkocTb
Bun yueBHOI paboTl Bcero o cemecTtpam
2 cemecTp
AyanTOpHbIE 3aHATUSA 42 42
nekuum 28 28
B TOM 4vucne: npakTn4eckue 14 14
nabopartopHble
CamocTosTenbHas paborta 66 66
B TOM Ymncrie: KypcoBas pabota (NpoekT)
dopma NPoOMEXYTOHHOM aTTecTaumnn 36 36
(ak3ameH — 36 yac.)
NToro: 144 144
13.1. CopepxaHue QUCLMUNIINHDI
Peannsauus
pasgena
Ne n/n Haumerosakue pasnena CopepxaHve pasgena aMcunnimHbl ANCLMNINHBI C
ANCLUMNNNHBI NOMOLLLbHO
OHNawH-Kypca,
QYMK*
1. Nlekumn
1.1 O6uime cBegeHus o OO6wme cBegeHnss 0 NpuknagHbix 0606LLEHHbIX
NpUKNagHbiX 0000LLEHHBIX 3agavax conpshkeHus ons audpdepeHumanbHbIX
3agavax CconpsbkeHua ans ypaBHeHui. [NpakTnyeckue cutyauum, npusogsime K
andbdepeHumanbHbIX 3agadam Takoro Tuna
ypaBHEHWI
1.2 CneumnanbHble dyHKLMK OyHkumMn beccens ¢ uUenbiM U NPOM3BOSMbHbLIM
MakpgoHanbpa-beccens WHOEKCOM, OCHOBHble OpMynbl  AnA  OYHKUWUIA
MakgoHanbga. WHTerpanbHble npeacraBneHus,
acUMMTOTMYECKNE Pa3fOXEHUA W OLEHKU YHKLMIA
MakgoHanbga-beccens
13 Cnyyan cTaumMoHapHOro du3snyeckas nocrtaHoBka 3agaun. [loctpoeHue
AandpdepeHumnansHoro dyHAaMeHTarnbHoro peLueHuns. CegeHve K
YpaBHEHUS C rPaHUYHbIMU 0600LeHHOM 3ajade. MocTtpoeHue pelleHuns
ycrnosuaMn Tuna 0606LLeHHoN 3agaun. [TOBEPXHOCTHbIA CTauMOHapHbIN
COMNPSXXEHUS Ha NITIOCKOCTH TENNoBoOW NoTeHuman npocToro cros. NoBepXHOCTHLIN
CTaUWOHapHbLIN TENOBOW MOTEHUWan ABOMHOrO Cnos.
AcumMmnToTUYeCcKne npeacTaBneHusl peLleHuss U ero
nepBbIX NPON3BOAHLIX. TeopeMa egUHCTBEHHOCTH.
1.4 Cnyuyaw cTaumoHapHoro MoctaHoBka 3agaun. Mepexon k 0600LWEHHON 3aaave.
andbdepeHumansHoro MocTpoeHne peleHus. [JokasaTenbCTBO BbINOSTHEHUS
ypaBHEHWS C rpaHUYHbIMU rPaHNYHbIX YCIoBUIA. AcvmMmnToTuyeckmne
yCrosmusiMm Tmna npeacTaBneHNs peLleHnsa n ero NepBbiX NPON3BOAHbIX.
COMpPSPKEHUS Ha ABYMEPHOM
MHoroobpasumn
15 3agava o HecTauuoHapHoM | lNMocTtaHoBka 3agaun. PyHaameHTanbHOE peLleHue.
pacnpegeneHun Tenna B CeBegeHne Kk o00oOweHHoOM 3agade. [locTpoeHue
HEeOOHOPOAHOM MaTepuane | peweHns 0000WweHHoW 3agaun. [1OBEPXHOCTHbIN
C TpeLuHon TEnnoBoWn NoTeHuman NpocToro cnos. NoBepxXHOCTHbIN
TENNOBOW NOTEHLMan ABOMHOIO Crosi
2. NpakTnyeckne 3aHATUA
2.1 O6uime ceegeHus o O6wwme ceeneHns 0 NpuKnagHbiX 0606LEeHHbIX

npuKknagHbix 06006LLEHHbIX

3agavax conpshkeHns ana avdpdepeHumanbHbIX




3aa4ax conpshkeHus ans

ypaBHeHui. MNMpakTnyeckme cutyaumm, npuBogsaLLmne K

andbdepeHumanbHbIX 3agadvam Takoro Tuna
ypaBHEHWI
2.2 CneumnanbHble yHKLMK OyHkumMm beccens ¢ uenbiM U MPOM3BOMbHBLIM
MaknooHanbaa-beccens WHOEKCOM, OCHOBHble OopMynbl  Ans  YHKUWUIA
MakgoHanbaa. WHTerpanbHble npeacraBneHus,
acMMNTOTMYECKNE Pa3NOXEHUS U OUEHKM YHKLMI
MakgoHanbpa-beccens
2.3 Cny4an cTaumoHapHoOro dusmdeckass nocrtaHoBka  3apgauvn.  [locTtpoeHue
anddepeHumnansHoro dyHAaMEHTanbHOro peLueHus. CeeneHune K
YpaBHEHUS C rPaHUYHBIMMA 0606LLEHHON 3agade. MocTpoeHune pelueHus
YCNoBUSIMKU TUNA 0000ueHHoN 3agaun. [TOBEPXHOCTHBIA CTauVNOHAPHbIN
COMPSPKEHUS Ha NITOCKOCTU TENMOoBOWN NOTEHUManN NpPocToro cfosi. NoBepXHOCTHBbIN
CTauMOHapHbIA TENOBOW NOTEHLMan OBONHOMO Crlos.
AcuMnToTU4ecKne npeacTaBneHust peLleHust U ero
nepBbIX NPON3BOAHLIX. TeopeMa egUHCTBEHHOCTH.
2.4 Cnyyan cTaumMoHapHOro MocTtaHoBka 3agayu. lNepexon k 0606LieHHON 3aaqe.

anddepeHumansHoro
YPaBHEHUS C rPaHNYHbIMM
yCcrnoBusMu Tuna

MocTpoeHune peleHus. [lokasaTenbCTBO BbIMOSTHEHUSA
rPaHNYHbIX YCIOBUN. AcumMmnToTnyeckme
npeacTaBneHnst peLeHns U ero NepBbiX NPOM3BOAHbIX.

CONPSKEHUs1 Ha ABYMEPHOM
MHoroobpasunmn

2.5 3agava 0 HecTauMoHapPHOM
pacnpefeneHuu Tenna B
Heo4HOPOAHOM MaTepuane
C TpeLLnHoOm

MocTtaHoBKa 3agaun. PyHOoaMeHTanbHOE peLleHue. | -
CeBegeHne Kk o00oOuweHHonm 3agade. [locTpoeHue
peweHus obobuieHHon 3agayn. [1oBEPXHOCTHbIN
TENMOBOWN NOTEHUMan NpocToro crosi. NMoBepXHOCTHbIN
TENNoBOW NOTEeHLWan ABOWNHOIO Crosi

13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugb! 3aHATU (KONIMYECTBO YacoB)
Ne HavnmeHoBaHue Tembl CaMocTosTenonan
n/n (pasgena) gucumnnuubl | Jlekuun MpakTuyeckme | JlabopaTopHble pa6ota Bcero
Obume cBegeHuns o
NPUKNagHbIX
1 0000 EHHbIX 3agavax 5 1 13 16
CONPSPKEHNS ans
andbdepeHumanbHbIX
ypaBHEHWI
> CneunanbHble  (hyHKLMM 2 1 13 16
MakgoHanbpa-beccens
Cnyyan cTaunoHapHoro
andbdepeHumansHoro
3 | YPaBHEHMS C rpaHnuHbIMuK 8 6 14 o8
yCINoBuUsiMu TMna
COMpPSKEHNUS Ha
MJIOCKOCTU
Cnyyanm cTauuoHapHOro
andpdepeHumnansHoro
YPaBHEHUS C rpaHUYHBIMU
4 | ycrnosuamu TMna 8 4 13 25
CONPSPKEHNS Ha
ABYMEPHOM
MHoroobpasumn
3apgava o
HecTaLMoHapHOM
5 | pacnpegeneHun Tenna B 8 2 13 23
HEOHOPOAHOM
Martepuane ¢ TpeLumHomn
UToro: 28 14 66 108

14. MeToan4yeckue ykasaHusi ans ob6y4yarowmxcsi N0 0OCBOEHUIO AUCLIUNIIUHDI:
B npouecce npenogaBaHus OUCUUNIIMHBI UCMOMB3YOTCA Takne Buabl y4ebHo paboThl,
KakK NeKuuu, NpakTUYEeCKME 3aHATUSA, a Takke pasfuyHble BUObl CaMOCTOSTENbHOM paboTbl




obyyvawowmxcsa. Ha nekumax pacckasbiBaeTcsi TeopeTUYeCcKUr Mmartepuan, Ha npakTU4eckux
3aHATUAX peLLalTCa NPUMeEpPBI N0 TEOPETUYECKOMY MaTepuany, NPO4YUTaHHOMY Ha NEKUUSIX.

Mpn wm3ydyeHum kypca «[llpuknagHole o0606LWeEHHbIE 3a4ayn  COMpsKeHus  Ans
andpdepeHumanbHbIX  ypaBHeHUA»  obyvarowmmca  cnefyet  BHUMATENbHO  cnywatb U
KOHCMNEeKTMpoBaTb MaTtepuarn, usnaraemblin Ha ayguTOpHbIX 3aHATUAX. [ns ero noHMMaHus u
Ka4yeCTBEHHOro YCBOEHNSA pekoMeHayeTCca crieayroLasi nocrneaoBaTesibHOCTb AeNCTBUN.

1. Tllocne kaxgom nekuum CTyaeHTam pekoMeHayeTca noapobHo pasobpaTb
MPOYMTAHHbIN TEOpeTUYECKU MaTtepuan, BblydUTb BCe onpeaeneHns u  opMynmMpoBKU
TeopewMm, pa3obpaTb NpUMeEphI, peLLeHHbIe Ha nekunn. MNepea cnegytowen nekummn obasaTensHo
NOBTOPUTb MaTepuan npeapiayLien nekuuu.

2. Tlepen npakTUYECKMM 3aHATMEM 00s3aTenbHO MOBTOPUTH JNEKLUMOHHLIN MaTepuan.
lMocne NpakTMYEecKoro 3aHATUS elle pas pas3obpaTtb pelleHHble Ha 3TOM 3aHATUK NPUMEPHI,
nocrie Yyero NPUCTYNUTb K BbIMOMHEHUIO AOMALUHEro 3agaHunsa. Ecnv npu pelseHnn npumepos,
3afjlaHHbIX Ha AOM, BO3HMKHYT BOMPOCHI, 06A3aTenpHO 3adaTb Ha Criefyowem npakTu4eckom
3aHATUN NN B NPUCYTCTBEHHBIM Yac npenogasaTernto.

3. MNpwn NOAroToBKe K NPaAKTUYECKUM 3aHATUSIM NOBTOPUTbL OCHOBHbIE MOHATUA NO TeMam,
n3yunTb Npumepsbl. Pelwas 3agaym, npeaBapuTenbHO MOHATb, KaKoW TeopeTU4eckuin matepuan
HY)XHO Kcnonb3oBaTb. HameTuTb nnaH peweHusi, nonpoboBaTb Ha €ro OCHOBE penTb
npakTuyeckne 3agaqw.

3. BeibpaTtb Bpema ans paboTbl ¢ nuTepaTypor no gucumnnuHe B bubnuoTteke.

CamocTosaTenbHas paboTa ¢ y4ebHnkamu, y4ebHbIMM NOCOBUAMM, HAYYHOWN, CNPaBOYHOWN
N MONynsipHOM nUTEpaTypon, Martepuanamm nepuoaudecknx u3gaHum n pecypcamm CceTu
Internet, cTaTMCTU4ECKMMN AaHHBIMU ABNSETCA Hanbonee apPeKTUBHLIM METOLOM NOSTyYeHUs
3HaAHUIN, NO3BOMSET 3HAYUTENbHO akTUBM3MPOBATb MNPOLECC OBMaf4eHMs WHOpMaumen,
cnocobcTByeT 0Oonee rnybokoMy YCBOEHMIO M3yvyaemoro maTtepuana, dgopmupyeT Yy
oby4aroLwmxca 3anHTepecoBaHHOE OTHOLLEHNE K KOHKpeTHOM npobrieme.

Bonpoceol, kKoTopble BbI3blBalOT Y 0Byyalowmxca 3aTpygHeHUs Npu NogrotoBke, AOSMKHbI
ObiTb 3apaHee ccopMynMpoBaHbl M O0O3BYYEHbl BO BPEMSA 3aHATUM B ayguTopuu Ang
AOMNONHUTENBHOIO pa3bsCHEHWS NpenogaBaTenem.

15. lNepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
HeobXoAUMbIX ONsi OCBOEHUSI AUCLMUMNIIUHbI

a) OCHOBHag nuteparypa:

Ne n/n McTOoYHUK

EmenbaHoB, B. M. YpaBHeHss MaTeMaTtunyeckon ouankn. NpakTukyMm no pelleHuto 3agad
[BnekTpoHHbIN pecypc] / EmenbsaHoB B. M., PuibakuHa E. A. — 2-e u3g., ctep. — CaHkT-leTepbypr :
JlaHb, 2016 .— 216 c. — PekomeHaoBaHo Y4yebHO-MeToaNYECKUM 00 beaUHEHNEM NO

1 YHUBEPCUTETCKOMY MONMMTEXHUYECKOMY 06pa3oBaHuUio B kadecTBe y4ebHoro nocobust ansa cTygeHToB
BbICLUMX Y4€OHbIX 3aBeAeHWI, 00yYarLLMXCS NO HanpaBneHNsIM NOAroTOBKM « TexHuveckas dpusmkar
n «lMpuknagHasa mexaHuka» .— KHura us konnekumm Jlanb - ®usuka .— ISBN 978-5-8114-0863-4 .—
<URL:http://e.lanbook.com/books/element.php?pll id=71748>.

Kapuesckuin, M. M. Jlekuun no ypaBHEHNAM MaTeMaTUYECKON OU3NKM [DNEKTPOHHBIN pecypc] /
Kapuesckun M. M. — 2-e n3g., ucnp. — Cankr-letepbypr : JlaHb, 2016 .— 164 c. — Knwura us

2 konnekumn NlaHb - Matematuka .— ISBN 978-5-8114-2132-9 .—
<URL:http://e.lanbook.com/books/element.php?pll id=72982>.
Kapuesckun, M. M. YpaBHeHMa matemaTmnyeckon unankun. [JJononHnTenbHble rnaebl [SNeKTPOHHbIN
3 pecypc] / Kapuesckuin M. M., Maenoea M. ®. — 2-e n3g., pon. — CaHkT-lNeTepbypr : JlaHb, 2016 .—

276 c. — KHura u3 konnekuumn Jlanb - Matematnka .— ISBN 978-5-8114-2133-6 .—
<URL:http://e.lanbook.com/books/element.php?pll id=72983>.

6) JononHUTENbHasa NuTeparypa:

Ne n/n McTouHnK

JlornHoBa E.A. YpaBHeHUS MaTemMaTn4eckon pramnkn: ydebHo-MeToaM4ecKkoe Nocobue aAnst CTy4eHTOB
3 Kypca maTtematumyeckoro gakynbteTta, obyyatowwmxca no HanpasneHuo 01.03.04 «[lMpuknagHas

! MaTtemaTuka» / E.A. JlornHoBa. — BopoHex: BopoHexXckuii rocygapCcTBEHHbIN Neaarornyeckuni
yHuBepcuTeT, 2019. — 88c. — URL: http://www.kuchp.ru/index.php?name=Files.
> JlornHoBa E.A. lMpakTukyM No ypaBHEHUAM MateMaTn4eckorn usmkn: NPakTUKyM Anst CTyAeHToB 3

Kypca, obyyatomxcsa no Hanpaenexnmo 01.03.04. — «lMpuknagHaa matemaTuka» / E.A. JlormHoBa. —



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2810&TERM=%D0%95%D0%BC%D0%B5%D0%BB%D1%8C%D1%8F%D0%BD%D0%BE%D0%B2,%20%D0%92.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=71748
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2810&TERM=%D0%9A%D0%B0%D1%80%D1%87%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9C.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=72982
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2810&TERM=%D0%9A%D0%B0%D1%80%D1%87%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9C.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=72983

BopoHex: BopoHexXckuii rocyaapCTBEHHbIN negarormyeckuin yHmsepcutet, 2019. — 52 c.— URL:
http://www.kuchp.ru/index.php?name=Files&op=view_file&lid=464.

B) MHG)OPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (OduUManbHble Pecypchl MHTepHET)*:

Ne n/n Pecypc
1 http://www.lib.vsu.ru - anekTpoHHbIn kaTtanor 3HB BI'Y
> http://www.kuchp.ru — aneKkTpoHHbIV CanuT kadeapbl ypaBHEHWIA B HaCTHbIX MPOU3BOAHBLIX U TEOPUN
BEPOSATHOCTEN, HA KOTOPOM pasMeLllleHbl MeTOAMYECKNE U3OaHus
3 https://edu.vsu.ru/ — obpasoBaTtenbHbIV NopTan «ANeKTPoHHbIN yHuBepcuTeT BI'Y»/LMC Moodle

16. NMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns ANs CaMOCTOATEeNIbHOW paboTbl

Ne n/n McTOYHMK

Kapueckuin, M. M. YpaBHeHus1 maTemaTuieckon unsnki. JononHUTENbHbIE rMaBbl [ONEKTPOHHbIN
pecypc] / Kapuesckuii M. M., MNMaenoea M. ®. — 2-e nsg., gon. — Canxkt-lNeTepbypr : IlaHb, 2016 .—
276 c. — KHura u3 konnekuumn Jlanb - Matematnka .— ISBN 978-5-8114-2133-6 .—
<URL:http://e.lanbook.com/books/element.php?pll_id=72983>.

JlornHoea E.A. YpaBHeHMst MaTeMaTtndeckon uankm: y4ebHo-meToguyeckoe nocobme ansi CTyaeHTOB
3 Kypca matematumyeckoro dakynbteTta, obyyarwmxcsa no HanpaenerHuo 01.03.04 «lMpuknagHas
MaTemaTuka» / E.A. JlornHoBa. — BopoHexx: BopoHeXcKkuii rocygapCTBEHHbIN Negarormyecknin
yHuBepcutet, 2019. — 88c. — URL: http://www.kuchp.ru/index.php?name=Files.

JlornHoBa E.A. lMpakTukym no ypaBHEHUSM MateMaTU4eckon PU3NKN: NPakTUKyM Ans CTYAEeHTOB 3
Kypca, obyyatowimxcsa no HanpasneHuto 01.03.04. — «MpuknagHaa matemaTuka» / E.A. JlormHoBa. —
BopoHex: BopoHexckuin rocyaapcTBeHHbI negarornyeckni yHusepceuteT, 2019. — 52 c¢.— URL:
http://www.kuchp.ru/index.php?name=Files&op=view_file&lid=464.

4 http://www.lib.vsu.ru - anekTpoHHbI kaTanor 3HE BI'Y

http://www.kuchp.ru — anekTpoHHbIN canT kadeapbl ypaBHEHU B YaCTHbIX NPOM3BOAHbLIX U TEOPUMU
BEPOSATHOCTEW, HA KOTOPOM pasMeLleHbl MeTOANYECKME U3JaHus

17. OOpasoBaTefnibHble TEXHONIONMKU, MUCNONb3yeMble NpU peanusauum Yy4ebHoOWM
ANCLUMNIINHBLI, BKMOYas AUCTaHUMOHHble oOpa3oBaTenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4veHue (J0), cmewaHHOe 06y4eHue):

AucumnnvHa  MOXeT  peann3oBbiBaTbCst  C MPUMEHEHWEM  OUCTAHUMOHHbIX
obpasoBaTenbHbIX TEXHONOrMI, Hanpumep, Ha nnatgopme «ANEKTPOHHbIN yHUBepcuteT BIY»
(https://edu.vsu.ru).

lMepeyeHb Heobxogmmoro nporpammHoro obecneyeHusi: Microsoft Windows 10,
LibreOffice 6 (Writer (mekcmosnil npoueccop), Calc (anekmpoHHble mabnuuybsi), Impress
(npeseHmauyuu), Draw (sekmopHasi epagpuka), Base (6asa OaHHbIx), Math (pedakmop
¢gopmyn)), MATLAB, Gimp, WinDjView, Foxit Reader, 7-Zip, Mozilla Firefox.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUNIINHBI:

CneunanusnpoBaHHasa mebernb.

[Ana npoBedeHUs NEKUMOHHbIX W MPaKTUYECKUX 3aHATUA UCMNONb3YITCA ayauTopuMm,
COOTBETCTBYHOLUNE AEWCTBYIOLIMM CaHUTAPHO-TEXHUYECKMM HOpPMaM M MNPOTMBOMNOXAaPHbLIM
npasunam.

MomelleHnss ana camocTosiTenbHON paboTbl 0Oy4alLMXCA OCHALLEHbl KOMMbIOTEPHOM
TEXHUKON C BO3MOXHOCTbIO MNOAKMIOYEHUs K ceTu Internet m obecneveHvem pocrtyna B
3NEKTPOHHY MHOpPMaLUMOHHO-06pasoBaTenbHyto cpeay BIY.

Mpn peanu3aumm OUCLMNNMHBI C WUCMOMNb30BaHMEM [OUCTaHLUMOHHOMO 0bpa3oBaHuA
BO3MOXHbI AOMOMHEHNSI MaTepuanbHO-TEXHNYECKOro obecneyeHnsa ANCUUNIINHLI.

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUA TeKyLLEen 1 NPOMEXYTOYHOWN aTTecTauumn

MopsiAoK OLEHKM OCBOEHMs obydallmmncs yd4eGHOro MaTepuana onpegensieTcst
coAepkaHueM crieayoLmx pa3aenos AUCLUUNIUHBIL

HaunmeHoBaHve UHamnkaTop(bl)
No KomneTeH
pasgena QuCuUunimHbl OOCTMXKEHNS OueHouHble cpeacTBa
n/n uuns(n)
(mogyns) KOMMeTeHLmmn
1. | Obuwme cBegeHus o OrnK-1 OnK-1.1 KoHTponbHas paborta Ne1



http://www.lib.vsu.ru/
http://www.kuchp.ru/
https://edu.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2810&TERM=%D0%9A%D0%B0%D1%80%D1%87%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9C.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=72983
http://www.lib.vsu.ru/
http://www.kuchp.ru/
https://edu.vsu.ru/enrol/index.php?id=6881

No HanmeHoBaHve K WHamnkaTop(bl)
o oMneTeH
n/n pasgena UuCUUnIvHbI La(w) OOCTMXKEHNSA OueHouHble cpeacTBa
(mogyns) KOMMeTeHUmmn
npukKnNagHbIX OnK-1.2
0606LLEeHHbIX 3agadvax OnK-1.3
CONpsHKeHUst Ans
anddepeHLnanbHbIX
ypaBHEHNN
CneumanbHble yHKLMK OrnK-1.1
2. MakpgoHanbpa-beccens OornK-1 OrnK-1.2 KoHTponbHas pabota Ne1
OrnK-1.3
Cnyyan cTtaumMoHapHOro
andbdepeHumansHoro
YpaBHEHUS C OnK-1.1
3. | rpaHUYHBIMU OrnK-1 OnK-1.2 KoHTponbHas pabota Ne1
ycrnosmnsiMm tuna OrnK-1.3
COMNPSKEHUS Ha
NIOCKOCTU
Cny4yan ctaumoHapHoOro
anddepeHumansHoro
e
4, OrnK-1 OnK-1.2 KoHTponbHas pabota Ne1
ycnoBusiMy Tuna
OrnK-1.3
COMPSKEHUS Ha
ABYMEPHOM
MHoroobpasumn
3apgava o
HecTaunmoHapHOM OrnK-1.1
5. | pacnpepeneHuu Tenna OorK-1 OornK-1.2 KoHTponbHas pabota Ne 2
B HEOAHOPOAHOM OrnK-1.3
Martepuane ¢ TpeLmHon
I'Ipome>KyT0qHaﬂ aTTecTtauud I'Iepequb BOMPOCOB K 3K3aMeHYy, nepedvYeHb
dopma KOHTPONs — 9K3aMeH TECTOBbIX 3afaHNI K 3K3aMeHy

20. TunoBble OLEHOYHble cpencTBa U MeToAMYEeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLleHUBaHUA

20.1. TeKywWwmn KOHTPOSb yCneBaeMoCTun

KoHTponb ycneBaemMocTu no AUCLUNIIMHE OCYLLECTBIISAETCS C MOMOLLBI CNeayLmMX OLEHOYHbIX
cpencTB: KOHTpornbHasi pabota Ne1, koHTpornbHasa pabdoTta Ne 2.

Mpumep KOHTpoNbHOM paboTbl Ne 1
BapuaHT 1
1. Beinucatb siBHOE NpeacTaBneHne peLleHns 3agaym

OU(G, %) |, DU %) Ly o AUOGLX) |y BU0GX,)
ox; ox; ox, X,
u(x,+0)~u(x,~0) =Gy (x);

MJr ksinau(x,,+0) —%

2 2
ecrm 0, (%) = (x> =1)-sinx, mpu X, €[-L 1], q,(x)=(x*—1)-cosx, npu X, €[-1; 1].

2. Bbinucatb 3agady, NonyyYeHHyo 13 3agadun

—ksinau(x,-0) = q,(x); x €[-1 1],



k> 0% 0%
——V+ - + ~3 =

4 0¢* Ox
v(0,x) —v(27, X) = q,(X);
ov(0,X) ov(2r,X)

- = ql(X)'
op op
lMocne npMMeHeHns K NpaBoi 1 NIEBON YaCTAM KaXX4oro u3 paBeHCTB npeobpasoBaHnsd ®ypbe no
nepemeHHon X.

3. Haiit nepsyto npoussoaHyio cyHkumn K, (x/ x> +3X—3) .

0;

Mpumep KoHTponbHOM paboTbl Ne 2

BapuaHT 1
3anonHUTb NPONYCKMW.
Loy 1 (o-%)*+(a’rk+x,)?
G, = Iz—zz e 4a’s -0;(o,t—7)dodr . (1)
v8atre,

JIEMMA. TlycTb yHKUMA qi(Xl,t), rae  1=0,1 npuHagnexut MHOXecTBY (YHKLWA
Cf"to ([-1,1]x[0,0)), nycTb Takke dyHkumus 0 (X,,t) npuHaanexut knaccy dyHkumin M u orpanuuena

BMECTE CO CBOMMW MPOM3BOAHLIMU Mpu NobbIx 3HadYeHunax T, B Tom umcne npu t, cTpemsiiemcs k

©ecKkoHeyYyHoCTH.
Toraa npu X, , NpUHaanexaiiem nHTepsarny [-1;1], sbinonHeHbl paBeHcTBa

. (x,t .

lim G, G n limG, = )
X,—>—0 2

[lokaszaTenbCcTBO.

MycTe X, NpuHaOnNexuT wHTepsany (—1;1). OTmeTuMm, 4YTO cChnpaBeanuBO MpeacTaBreHne

9KCMOHEHTbI
(o-x)*+(@%7k+%,)° (0-x)*+% (e-x)*+x %’ kx,
e 48’ —e 4%t 4o 4% (e 4+ 2 - ).
Beenem o603Ha4eHus
Loy 1 (e)*+%  a%k’r kx,
2
ngjmj'e “@h (@ 4 2 —1).q(o,t—7)dodr;
0 -1
1 t X B Xg 1 7(O'—X1)2
* 2 2
62:8 zj—g-e4afje 47 . (o,t—7)dodr. (3)
wa T
0 -1
Torpa nHTerpan (1) MOXHO NpefcTaBuTh B BUAE CYMMbI
G, = GS + G; (4)
(o)’ a%kir kxy
2
Wccneayem Boipaxenne € 427 (e 4 2 — ). Mony4nm oueHKy
(0% )2 +x2 a%k%r kx, _(o-x)*+% a%k’r_kx,

! ; a’k’t  kx, ¢ )a
e 4327 g 4 2 —le 43’ _ —2)|e 4 27 dagl <
( ) 2 q



(o— xl) +x2 2 1 kx (U—x1)2+x§
e N A Honfed
<e 4 T2 Ie 2'dg<ce  “7 (z+]x,)) <
4 2 0%
1
(a—x1)2+x§ (o— xl) += x2 (o—%) +;x2

2|f))<c(ﬁ+r)e

< C(e 43%r T+e 4a’r (e 8&1 T

3 KOTOPOW CreAyeT HePaBEHCTBO

2,12
X _(07X1)2+X§ _azkzr kx, (o0—x%) +2X2
2

g 4a’r (e 4 2 _ ZC(\/_+2')G 4a’r
T

l
(o— Xl)

— 1+\/_)(e 4a%c (( Xi) ) ) 4a T

1+
= > (e e W8a’r <c————— G
72 (O'—X1)3 VSa T 3(6 X1)3
CnepoBatenbHo, AN MHTerpana Gg cnpaseanuea oLeHka
1 63
‘GS‘SCZ(t3+§t6), (5)

n3 kotopown no teopeme Jlebera o

BbITEKaET,
4yTO VI3y‘-IaeMbIIZ MHTEerpan HenpepbiBeH Nno nepemeHHoPl

M3yumm Tenepb uHTerpan (3). MpoBeaém 3ameHy nepemMeHHbix *1— 0

_y o=x-2aJmn,
2adz

dO':—Za\/;dn, C y4eTOM KOTOPOW BHYTPEHHUI MHTErpan B npeacTtasneHun (3) npumeT Bua
X +1
1 (o— X1)2 2a\/_
je @ g (o,t—r)dodr = j e q (x —2aryt—7)dy-
2;f
MpencraBum nocnegHUM MHTerpan B Buae CyMmmbl
X +1 X —1
2a\r 2a\r
I e q (x, —2aryt—7)dn = Ie qdn — I e qdn - . (6)

Zaf

Mpogomknum unsyyeHne dyHkumm (3) npu X, >0. TpoBeaem 3ameHy nepeMeHHbIX %5 =£,

2a\r

2
X X
2o _[r r=—2— dr=

, . Torga, onsa unterpana (4), cnpaBeanneo NpeacTaBneHne
2a§ 4a2§2 _—

x1+1
2ayr
== j e j e q.(x, — 2aNTt —r)dnd & =
X -1
2a\ﬁ 2a\r
x1+1
2a\r

:_Ieé‘ je q, (% — 2av/er;t —7)dndé —

%1

2ayr




X +1

2a\r

LT e | e (x - 2avemt—o)dnde,
T X -1
° Za\/?
C y4EeTOM KOTOPOro n paBeHcTBa (6) nHrerpan (3) npumeT Bug
X -1
* 1 < 2 < 2 l < 2 ZaJ; 2 l % 2 < 2
G, =—'[e*§ J'e*” qidndf——je*§ I e’ qidndi——'fe*‘f '[ e qdndé -
7z 0 —00 T 0 —00 7z 0 % +1
Zaﬁ
%o Xo x -1 X2
2at o 2a\t 2ar , 2a\t ,
1 e je " q,d77d§+l J e I e’ q,d77d§+l e J e qdndé =
7 0 —00 7T 0 —0 Z 0 X +1
2ar
Xl
[e's) 0 1 0 Zaﬁ ) 1 0
——'[e“f Ie‘” gdndé—= _[ e I e qdndé—= _[ e I e qdnd& -
0 —o0 4 Xo -0 7T Xp X +1
2a\t 2a\t 2a\r
-= [ e [eqdnde
Ty -

3amMeTnM, YTO BbINOSTHEHO PaBEHCTBO M :Ej.efzdgj efﬂzdn.w.
2 Ty 2
PaccmoTpum Moaynb pa3HOCTH

2
Ie“f g, Xféz)—qxxl,t)dndé.
BBegém obosHauyeHust
157 R X,n . X5
=T ee @t~ ) gt )dnds.

1%% . 2 :
I2 :;-([ie g e (Q.(Xl— X;U,t_4:2252)_q|(x1,t))d77d§,

_le -&2 -1’ X Xz2 _
= Lo @0 =T ) —a s D)dnde

Torga cnpaBeanuBo paBeHCTBO

14‘0 &2 T - _ X, 3
LJe (e a0 -2zt 9g) 6,06, 0dndE =1, +1, 41,

OueHum kaxabint n3 uuterpanos |, 1, 1, no otaensHocTy.

B cuny orpanndenHocTy doyrkumm O (X, t) cnpaseanuso HepaseHCTBO

X X;
000 ==t =)~ (x| £ 20,

()



3HaunT, npu nwbom N >NO(§), roe §>0, ONa WHTerpanos |1+|2 MMeeT MEeCTO OLeHKa

© ©
~ _£2
||1+ |2|§cljge “dé. Tak kak wHTerpan J.efﬂzdn CXOOMTCH,, TO BbINOMHEHO PaBEHCTBO
0

—00

N —o0

lim|l,+1,|<c,[0-e¥d&=
0

Bosbmém npoussonbHoe &>0 u Bbibepem N HacTonbko 6GOMbLIMM, YTO BbIMOMHEHO

HepaBeHCTBO||1+|2|<81. 3adukepyem ato N 1 npm HEM oueHum wuHTerpan |,. Beeném

o60o3HaveHus
1% % X,
_ _ —y . g2y
|31_;£e _jNe (q,(x, — 2a/rn;t 4a2§2) g; (%, t))dndS,
12 % X,
_ _ -y B "2y
|32_;£e Le (a.(x, Zax/;f],t 4a2§2) q;(x,,t))dnd¢.
Toraa dyHkums |, npeacrasuva B Buae 1, =1, +1.,.
2c |f

2
3amMeTM, 4YTO MMeeT MeCTO OLeHKa ||31|g_je‘5 dél<e, <e. Tak kak

a:

© X
2 . _ g2
MHTerpanje_‘f d& cxoputes, To cnpaBeAnvBO paBeHCTBO IIH?)Ie “de= .
x>
0 0

Nycts &=max(g,,&,), Toraa seimonHena ouerka |l +1,+1;|<é. Badukcupyem Takoe

N OLEHUM

g &
Gonblwoe N U Takoe Marnoe ¥, YToBbl MMENW MecTo HepaBeHCTBa |I2|<Z, 1, <=
4

nHterpan |,.
Mo ycnosuio pyHkumst , (X;,t) HenpepbiBHa NO COBOKYMHOCTU NEPEMEHHBIX, T.€. MO ONpeaeneHmio

ana mwoboro  £>0 cywecteyer Takoe O >0, uto gna mwoboro AX, Takoro, 4To ‘AX‘<5

2
crnpaeeanveo COOTHOLLEHME |qi (X—AX)—q; (X)| <&, roe Ax, = ﬁ77; At = %

S 4a’s*’

2 4
|Ax|: X_2,72+ ¥ B nanHom cnydae & otpeneHo ot 0, 77 otaeneHo oT o0. Bhibepem X,
52 168.44’:4

HacTONbKO Marnbim, yTOo |AX| 0, Torga Oynet BEPHbLIM
|-|epa|3eHCT|30‘qi (X, — Ax,t—At) —q, (Xl,t)‘ <é&.
Takum obpasom, angd vHTerpana |32 cnpaBefnuea oueHka ||32|<§. CnepoBaTernbHO, NMokasaHo
2

BbIMOJIHEHNE paBEeHCTBA

lim L [ je‘”zqidnz : (8)

X,—>+0 g1 5

OueHum ocTaBLuMecs cnaraemble B NnpeAcTaeneHnn nuterpana G, . Beeaém anga Hux o603HaveHns



1 +00 B 2a\r
—J' e je qdndé, GZZ——— j e _[e qdndé&,
T 0 2
2a\f
23___ I e j e’ Q.dﬂdf
X +1
2a\/_ 2ar
Ona wHTerpana G;l cnpaBeanvBa oLeHKa
.
G [ efdg>___ )

0

npu x, — +0.

N3yuum Tenepb uHTerpan G;z. 3amMeTuM, 4YTO MMeeT MecTo HepaBEeHCTBO

<
iR
N o

P .
e qdn|<c,|———|<cr2  rAe P - MoGoe HaTypasbHoe, HeUETHOE Yncro.

LA la-x)P|"

CnepoBaTtenbHo, ANs vHTerpana G,, CnpaBeAsnMea oueHka

*
‘Gzz

1 ¢ -7
sc—je‘frzdé-
Ty

p
CoenaB B nocrnefHem WHTerpane  3aMeHy MNepemMeHHbIX 7 = \/_ p, nony4nm

(22 5)2’
l<S T e 22 Ja

22 P (&) PdS|>c (\/_)p— npu X, —+0, oTkyga no Teopeme
| % (2) 2

2at
Ne6era o BbITEKaeT, YTO OLLEHVMBAEMbIN MHTErpan HenpepblBeH

HepaBEHCTBO ‘G

Mo nepemMeHHon X, .

CnenoBaTernbHO, BbINOMHEHO YCIOBMUE
Gp(%,+0,)=Gp(x, 0)=___ . (10)
MpoBOAs Te Xe paccyxaeHusi, YTo u npu uccneaosaHun unterpana G.,, ana wnterpana G,;,
nomy4um BeinonHeHne paseHctsa G, (X, +0,t) — G, (%, —0,t) =
3ameTiMm, 4TO Npy X, <0 CNPaBENNBO PABEHCTBO

lim G; =—w , (11)

A0Ka3aTenbCTBO KOTOPOro NPOBOAWUTCS aHaNOrMyHo cryyaro X, >0.

Takum obpasom, 13 npeacrtasnenus (4) n oueHok (5), (7) — (11) cnenyeT BbINOSIHEHUE YCOBUS

).



OnucaHue TexHonorMm NpoBeaeHns

B xome nepBon KOHTpomnbHOW paboTbl obyyarowemycs Bbligaetca KMM ¢ npaktnyeckum
nepevyHem 3agaHuin M npegnaraeTcsl pewunTb JaHHble 3agaHus. KoHTponbHas pabota 1 Bko4vaeT B
ceba Tpu 3agaHus, OBa 3adaHusd  MOCBALWLEHbl AENCTBUMAM C  3agadamMu  Ans  cTauMoHapHbIX
anddepeHumnanbHblX  ypaBHEHUMWA, OOHO — pJenctBuaMm ¢ pyHkumamu  MakgoHanbga-beccens.
OrpaHnyeHue no BpemeHn — 25 MnHyT. Bo BpemMsi KOHTPOSIbHOM paboTbl HE pa3peLLEHO NOb30BaTHCSA
HUKaKMMW CNpaBoYHLIMU MaTepuanammn.

B xope BTOpon KOHTponbHOW paboTbl obydvarowemyca Bbigaetca KUMM ¢ 3agaHvem un
npeanaraeTcs BbINOMHUTL AaHHoe 3agaHune. KoHTponbHasi paboTa 2 BkntoyaeT B cebs O04HO 3agaHue,
npegcraensowiee cobon TEKCT AokasartenbcTea yTBEpPXOeHuns C NpONyLLEHHbIMMN
cnosamu/cnmBonamu/copmynamu/pasamn,  Kotopble  Heobxogumo — BnucaTb  oby4varoliemycs.
OrpaHuyeHune no BpemeHn — 40 MMHYT. Bo Bpemsi KOHTPOMbHON paboTbl HE pa3peLLeHO Nosfb30BaTLCA
HUKaKMMW CNpaBoOYHLIMU MaTepuanamu.

Tekywlaa artrectaumsd no AUCUMNIANMHE C MPUMEHEHWEM OUCTaHLMOHHLIX OGpasoBaTefibHbIX
TEXHOSOMMN MOXET MPOBOAUTBLCS Ha obpas3oBaTeNnbHOM nopTane «3NeKTPOHHbIN yHuBepcuteT BIY»
(LMS Moodle, https://edu.vsu.ru/).

TpeboBaHUSA K BbINONMHEHWNIO 3a4aHWIA (MNW LWKanbl U KPUTEPUM OLIEHMBAHUS)

Mpn Tekywem KOHTpONe YpOBEHb OCBOEHUSA  y4ebHOM  AucuMnMHBI W CTEneHb
chopmupoBaHHOCTH KOoMneTeHuuu onpegensatoTca oLeHKamm KOTNNYHOY, «XOPOLLOY,
«yOOBNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHO», KOTOPbIE POPMUPYIOTCA cCreayloLwmnm obpasom:

OueHku Kputepumn

OTnuyHo oby4yarowmiics npaBunbHO BbinonHun 95% un 6onee 3agaHWin KOHTPOSbHOW paboThl,
NPeACcTaBnNeHo MOJSIHOE peLUeHNe KakAoro W3 3afjaHun, caenaHbl 060CHOBaHHbIE
BbIBOAbI.

Xopouo OOyuvatowminca npaBuibHO BbINOMHWMN He MeHee 75% u meHee 95% 3agaHui
KOHTPOIbHOW paboThl

Y00BNETBOPUTENLHO OOGyyaowmiicss NpaBUNbHO BbIMNOMNHWUA He MeHee 50% 1 meHee 75% npeanoXeHHbIX
3aJaHunn.

HeyaooBneTBoputensHo Ob6yvatowuminca npaBunbHO BbINONHWUN MeHee 50% npeanoXeHHbIX 3agaHuin.

20.2. NpomexyTo4yHaa atrecTayus

MpomexyTouyHast aTTecTauusi no AUCUMIIIMHE OCYLLECTBIISIETCH C MOMOLLbI  CeaytoLmx
OLIEHOYHBIX CPeACTB: NepeyeHb TECTOBbIX 3a4aHUI K 3K3aMeHy, NepedeHb BOMPOCOB K 3K3aMeHY.

lMepeyeHb TECTOBbLIX 3aaHUN K 9K3aMeHY:
1. ®yHkumnst K (Z) siBnsietcsi BTOpbIM peLueHneM ypaBHeHNs

a) 22ﬂ+ zd—y—(22+n2)y:0;
dz dz

dy> dy ..
6) 2°—+z—=—(z*+n°)y=0;
) dz? " dz (z+m)y

dy> dy ..

22— 7L (22 +nP)y=1zy.

B) e (z2+n%)y=zy
2. MpouseoaHas dpyHkummn K, (z) pasHa
a) _Kl(z);
6) 2K,(2);

B) K (2)-K,(2).
3. Mpowussogras dyHkumm K, (z) pasHa
a) K (2) - K,(2);




6) Kz(z);

o) —%(Ko(m K,(2)).

4. [Ina pyHKumn KO(Z) crnpaeennveo acumnToThdeckoe paseHctso npn 0<z <1

a) K,(2) = % +0@Q);
6) K,(2) = In%+0(z) ;

1
B) K,(2)=In=+0().
z
5. Ansa dyHkumn K, (Z) cnpaBeanveo acumnToTuyeckoe paserctso npu 0<z <1

a) K,(2) == +0Q):
6) K. (z)=1In % +0(2);

5) K,(2) = 2 +0(2).
Z
6. Ans dpyrkumn K, (z) cnpaseanvea ouenka npn 0 <z <1

1
a) |K0(Z)| < c(; +1);
5) |K0(z)|£c(ln%+l);

B) |K0(Z)| < C(%-F Inz).

7. Ons pyrkumn K (Z) cnpaBeanveo acumnroTuyeckoe paseHcTso npu Z >1
1

a) K, (2) = (%)2 e’ L+ O(%)) ;
) K,(2)=(r): e @+ 00));
8) K (2) = (%)2 e *(L+0(1).

8. Ans pyrkumn K (z), v # 0 cnpaseanuea ouenka npn 0 <z <1

a) K. (2)| < c(%+1);

6)

K, (z)| <~
2=

B) |KO(Z)| < c(%+ Inz).

9. Ans doyHkumm K (z), n#0 uenoe cnpaeeanveo acumnToTuyeckoe paseHcTso npyn 0<z <1



a) K, (2) :in+0(1);

6) K. (2 )_1(” DY ol
X X
()
0 K, = o).

)

10. MNpwn onpegeneHHbIX NPeanonoXeHUsX peLleHemM 3agadm

o'u ou  ou
—2 + —2 + k - = 0,
op°  OX o
u(x 0) —e™u(x,27) = g, (X);
—(u(x 0)—e™u(x,27)) + U0 e”k%jﬂ) 6,(x)
ABNAEeTCA (byHKLl,MFl
= . Z+52¢_e_a,‘f+sz(zﬁ_¢>
a) u(x, @) =— [ ((] €™ ay(y)dy)- e+
4 o 27 k—+\s\2
l-e¢ V4
iys e_ ijJr‘s‘Z(Zﬂ_w —e_ kji‘s‘zw —ixs
H e o) e
_ 27 +|s
: —+|s|2(1—e 'y
o e _ e
6) u(x, co)——f((fe "Gy (y)dy) -~ —
l B e—Zﬂ'\/4+S
- e S ) _ —,f%ﬂs\% |
+(J e”a,(y)dy)- = —)-e"ds;
_ =27\ |—+S|
1 —+|S|2(1— 4 H)
k(,, - - %HS\% - X s (27—p)
B) U(X,p) = ", (y)dy) - - ds.
1- e—me%ﬂs\
11. MNpun onpefeneHHbIX NPeanonoXeHNAX peLleHnemM 3agaym
k> 0 0%
——Vt+—+—=0;
4 0¢p* OX

V(x,0) —V(x,27) = q,(X);
NV(x,0) ov(x2r) _
P PP 0, (X)

aBnsaeTcs QyHKUmMS




([ ea,(y)dy)-—

2
-1

_Eqﬂ +oo 1

[ (e a(y)dy)- S

i iys —e_ kTJr‘S‘Z #r=o) —e_ %+‘S‘2(p —ixs
(] " (y)dy) —= —)-e"ds;
_ =27 \|—
' k4+|s|2 (1-e V&)

€
A

6) V(X,p) =

k k2 k?
e*afﬂ o 1 _Nﬂf*"s‘zﬁ” _ e‘\?j*"s‘z(z”_‘p)

— [ ([ a2 ds.

B) V(X, @) =

12. Mocne npuMmeHeHus npeobpasosaHus Pypbe No nepemMeHHon X 3agava
k? o o
——V+ -~ + — =
4 op~  oOX
V(X,0) ~V(x,27) = G, (x);

v(x,0) _ov(x,27) _

0;

X
” o0 & (X)
npuMmeT Bunag
2 2w
K. V(S;(p) —s%0(s,p) =0;

a) <V(s,0) —V(s,27) = G,(s);
N(s,0) ov(s,27) _
o0 ” =G, (s)-

2 2w
SPNAICY)

—s%(s,p) =0;

6) < V(s,0)—V(s,27) =0;
N(s,0) ov(s,2x) _
o dp

0.




2 2=
. kZ g, 296.0)
B) 1V(S,0)—V(s,27) =q,(s);
ov(s,0) ov(s,2x) .
(£.0) 627 _g,(s).
op op
13. O6LLee pelleHne 3aaa4u
2 20y
) k? 7, 296.0)
V(s,0) —V(s,27) =Gy (s);
ov(s,0) ov(s,2x) .
60) _FE27) _ g 5)
op op
nveeT Bna
a) V(@) =c,(s)e™ +e™’;
6) V() =C,(5)e™ +c,(s)e™”;
B) V(p) = (s)e™ +c,(s)sin L.
14. MNpwn onpegeneHHbIX NPeanonoXeHnsiX nepeasi NPoON3BoAHas peLleHns 3agaun
62 82 ou
+k—=0;
8(p 8X oQ
u(x 0) —e™u(x,27) = g,(X);
ou(x,0) ek ou(x, 27:)
op

- 52\7(31 ®) = o (s)+ ql(s);

—s%(s,p) =0;

—(U(X 0) —e™u(x,27)) +—"= 0, (%)

ou
8_ “MeeT acumnToTUYeckoe npeactaesnedne X —> 1, ¢ — 2zn N = 0,1
X

a1 gl | a(De ,_ @rope®
ox 2 ¢o*+(1-%x)° @*+(1+x)° (r-9)’+(@1-X)*

4 (-D(27 - 9) _ PRY: W2
Tt OI@T )+ a0
+0,(-D)In (27 — )% + (x+1)?) + R;

a_u:i B CIo(l)(ﬂ + qo(_1)§0 " (277—(P)q0(1) .
ox 27 @*+(1-X)° °+(1+%x)° @r-¢)’+(1-x)°

WEDCT=0) o yino? + (x—17 +a(-DInyg? + (X117 -

(27— +(1+X)

~0,() (27 - 9)? + 1-X)? + 0, (-D) N7 — )7 + (x+1)?) + R;

a_u:i_i_ 2r-9)9,1) (D27 -¢)
ox 27 (r-¢)’+@1-x)° (2z-¢)*+1+x)?

B) —ql(l)lno\/(p2 +(x-1)? +q(—1)|no\/(p2 +(X+1)° -

~0,() (27 - 9)? + (1-%)? + G (-D)In {27 — 9)? + (x+1)?) + R,




15. MNpw onpeaeneHHbIX NPeanonoXeHNsaxX nepeasi NPon3BoAHas pelleHns 3agaydm
o’u du . du
—2 —2 + k —_— = 0,
op° 0OX oQ
u(x 0) —e™u(x,27) = g,(X);
ou(x,0 ou(x,?2
( ) ezrk ( 7[) (X)

—(u(x 0) —e™u(x,27)) + ———~
op

ou
(3_ UMeeT acUMNTOTMYECKOe NpeacTaeneHne X — +1; 0 —> 2znn=0,1
®

ou _qo(l) x-1 QO(_l) X+1 QO(]-) x-1
0 27 PA-1P 27 P+ 27 @r-g)l+(x-17
qo( 1) X+1 A.
2r (2w — (p) +(X+1) ’
6) a_u:qo(l) x-1 qo( 1) x+1 FA{
op 2m r—)+(x=1)° 27 (Qr-¢)*+(x+1)*
ou_1. 27-9)9, @) 9 (-D27-¢)

op 27° 2r-0P+0-x)? @r-9)Y+1+x)°

g, In «/gpz +(x=1)? +q(-1) In @ + (x +1)* -
—g, () IN{(27 - 9)? + (1-X)? +G,(-1) In /(27 — 9)? + (x+1)?) + R.
16. 3apava
52 82 k@_u _0o:
8(0 8X oQ
u(x 0) —e™u(x,27) = q,(X);
ou(x,0) . ou(x,2z)
o0 —€ 7 =g, (%)

—(u(x 0) —e™u(x,27)) + ———~

ABnseTcs
a) HavyanbHO-KpaeBoW;

0) KpaeBoW;

B) 3agadven Kowwm Anst BONHOBOIO ypaBHEHUS.

17. Npw onpeaeneHHbIX NPeanonoXeHUAX peLleHnem 3a,u,aqv|

0L %) , B X) |y oe UKL XS) i BUOGX,)
X 2 %, X, |
u(x,+0) —u(x,—0) = g, (%,);

—aU(;’+O)+ksinau(X1,+O) a“(xi 9D _sinau(x,-0) = 6,0); ¥ <[L 1]
5 X,
ABNseTCs PYHKLMS

1 -
a) U= _(27[)—1“'71e—0,5k((x1—01)cosa+x2sma) Ko (O, \,__—)k\j(x1 _ 0_1)2 + X22 )ql(o-l)do-l +

X,0(0,)
(X22 + (X1 - 0'1)2)0’

+k(472_)—1j‘j'le—o,Sk((xl—q)cosa+x25in a) Kl(O, 5k\/(X1 _ o_1)2 + X22)

cdo, +



+ksin a(47z)‘1f1e‘°*5"“xl“’1)c°s"‘”2 nIK, (0, 5k\/ (X, —0,)* +X2)q,(c)do;
6)u = Si j; (a’rk+x,)(@’z%) | 11exp[— (4a%0) (4~ 0,)*+ @%rk+%,) ) (ot — 7)dodr —
- ]

~@r) [ o[ exp[-4a0) (40 +a rk+x,) )] got-)dodz,
o) U= —(27) [ @ 0H K (0,5k(— o)+ X))o +

aft ,5k((x,—07) Cos a+x, sin & X9 (G)
+k(4m) [ 0o 'K, (0,5ky/(x, —07)? +X2) - (2)(10_ 011)2)015 do,.

18. 3apgaua
0L X) |, OU(GX) Ly oe, UOKLXS) | BUCLX,) _
ox; oX; ox, X,
u(x;,+0) —u(x,—0) =5 (x,);
M+ksinau(x1,+0) u(x,=0) —ksinau(x,-0)=0q,(x); x, €[-L 1]
XZ aX2
ABNAEeTCA

a) cTaumMoHapHOW KpaeBowu;
6) HecTauMOHapHOW HavanbHOW;
B) CTaLMOHAPHOW Ha4YanbHO-KpaeBown.

k
19. dyHaameHTansHoe pelieHne onepaTtopa A — (E)2 B R? siBnsietcs
1 k
E(X)=——K_ (=[X]):
a) E(x) > 0(2| )
k
6) E() =27,
27

1 3k
B) E(X) = —Z K1(7|X|) .

20. Ob6o6LeHHasa 3agaya ana 3agadu

0UG %) | DU %) Ly oe QUOLX) |y BUCGX,)
o R o o,
u(x,+0)—u(x,—0) =gy (x,);
M+ksinau(x1,+0) 6u((;<1 0) —ksinau(x,,-0) =0,(x); X €[-1 1]

2 2
nveet BUA

ou ) ou .
a) Au(x)+kcosaa+k3|na6_x2= 0o (%) &1y + G (%) a)[(zl ,

ou . ou
6) Au(X)+kcosa— +ksinag— = O+ e
) Au(x) a ox, a ox, 0, (%) 11 T o (%) ox,



00
B) Au(x)+kc05a2—:+k3|na§—x2—(ql(xl) qo(xi)) a)[(:]'

21. PelwueHne obo0LLLEHHOM 3aa4n

AU(X)+kCOSaa—+kSInaa—_q( )-8+ (%) 00, adEn)
oX, ox, (%) 01y T G (X x,
nmeeT Bug
0 o,
a) u(x,X,) = E(Xiixz)*%(x1)5[—1,l] + E(&,Xz)*%;
2
6) u(x,,%,) = E(X, %) * 0, (%) 5145
98 04)% 1
OX, '

22. Npu onpeaeneHHbIX orpaHn4eHnax nepeasi npowsso,u,Haﬂ pelleHus 3agaydn

B) U(X;,X,) = E(Xl’XZ)*ql(Xl)é‘[—l,l] +E(X,X%,)*

aZU(Xl Xz) 82u(xl X )+kCOSOZaU(X1’X2) +ksina ( 2) =0
ox’ OX5 X, X, '
u(x,+0) —u(x,—0) =g, (x,);
ou(x,+0) u(x,~0) —ksinau(x,-0) =q,(x); X, €[-1 1]

+ksinau(x,+0) -

2 2

u

8_ MMeeT aCMMnNToTn4eckKoe npencrasreHne
X
2

ou - X 1+x kc05a

a) &ZZ_Z[CL Xl) +X2 qo() ( +X1)2+X22 qO(_l)]

~In((x)*+x;)do(-D)] +—[|n((1 %) %)o@ — IN((H-%) %3 ) g DI +R(%,, X, );

o1 1+x kCOSa
) 3 - 2ﬂ[—(1 gl e LTS

—In((1+x1) X, )QO(_]-)] +R(X1’ X, );
0) §7u= (A7) In(@—x)* )6, Q—In(@-x)*+x}), (D] +ksine @) TIn(@-x%) ) 4@

2

X, g
—In(@+x)*+ X3 ) qp (= 1)]——[m%( ) — m%( D]+ R (%, X,)-

23. MNpw onpefeneHHbIX orpaHnyYeHnsax nepeas npom3Bop,Ha;| peLleHns 3agaydm

[In(@-x)*+ x3)a, @ ~

[In(@—x%)*+%;) 0, @ —

OO %) , B X) | oe UKL XS) i BUOGX,)
ox; 0%, 0%, O, |
u(x;,+0) —u(x;,—0) =5 (x,);
M-FkSinaU(Xl,-i-O) 6u(g<1 0 —ksinau(x,-0) =q,(x); x €[-1 1]

2 2

u

8_ nMeeT aCMMnToTn4ecKoe npencrasrieHne
X
1



ou 1. 1-x 1+x a1, KCosa B
a) ox 2ﬁ[—(1 ) T 7 @)+ xR (D] + o, [In(@—x,)"+x;)q, @
—In((Lx, )3 qo(1)] +—[ln((1 =) %;) @~ In((-1-3) *+x7) g (- DI +R(x;, X, );

ou_ 1. 1-x 1+ X, » k cosa ~ B
6) ox 2ﬂ[(1 Xl) e 7 0o @) + X )+ g, (D] + P [In(@—x)*+x3)q, @

—In((1+x1) +X; )qo(_l)] +R(X1’ Xz);

B) 2—:= —(@47) " In(@—x)*+x3) &, O —In(@+x,)*+x3) 0 (D] +ksine @z) “[In((A—x,) *+x3) G-
—In(@+x,)*+ X;) 0y (= 1)]——[W%( )— W%( D]+ R (%, X,)-

24. NoBEPXHOCTHBLIM CTALMOHAPHLIM TEMMNOBLIM NOTEHLMANOM NPOCTOro COst Ha3blBAETCS
a) u(x,%,) = E(x, XZ)*ql(X1)5[—l,1];

o, (X1)5[-1,1] .

6) U(X1’X2) = E(X1’X2)* ax
2

oq, (X1)5[71,1]

—a .

2
25. NoBEPXHOCTHBLIM CTaUMOHaPHbLIM TENIOBbLIM NOTEHLMANIOM OBOMHOIMO Cros Ha3biBaeTca

a) U(X, X,) = E(x, %) * 0, (%)

oq, (X1)5[_1,1] .
OX ’

B) U(X1’X2) = E(X1’ XZ)*ql(Xl)é‘[—l,l] + E(X1’ Xz)*

6) U(X, %) = E(X, X,)*

2

00, (%) 5
B) UCX, %) = B (%, %) ™0y (%) Fp 1y + E(xl,xz)*%.
2

26. nOBerHOCTHbIVI CTaLl,VIOHaprII/I TENNOBOW NOTEHUMan NpoCcToro cros NnpeacraBum B BUAE

4—07) COS +X, Sin & k
a) U(x,X,) _—Ie 2o ) 1(—\/(X1—01)2 +x5) szq"(al) —do, +
? JE+(x-a)

ksina ¢ —Seu-opcosarxsina) -k
+— e’ Ko\ =)+ ) (03)d o

-1

1 ¢ *E((leo-l)cosaerzsina)
6) u(, %) = [e?

-1

Ko(gwxl o) ) (oy)do;

k h —E((xl—al)c05a+xzsina) k X o
o) Ul = fe N ey ey B S
i \IIX2+(X1—01)

27. [MoBEPXHOCTHbIN CTaUMOHapPHbIN TENSIOBOM NOTEHLMaN ABOMHOINO Crod npeacrasum B Buae

Koo ) I

—g((xl—o-l) COS ar+X, Sinax)

do, +

k 1
a) U(Xi,XZ) =EJ‘E
a



ksina j‘ e_g((xl_al)COS“HZ sina)

k 2 2
in NN ORI INCALES

-1

1 L —E((><1—ol)c03a+><2 sina) k
6) U( %) =——— e ? KGN =) +%;)ay(e)do;

1

—E(( X;—07) COS ar+X, Sin ar)

k 7 2 k 2 2 X,0,(07,)
, = — K _ _ 210 1 d )
B) U(X,X,) 472':[8 1(2\/(X1 o) +X2)\/X22 +(X1—61)2 O,

28. HOBerHOCTHbII/I CTaLI,I/IOHaprIIZ TENNoBoWn noTeHunan NPOCTOro cnosd

K, (%J(xl o) +x2)a(odo,

—g(( X,—07) COS a+X%, Sinar)

1 1
u(x,X,) :_ﬂje
-1

yOooBIeTBOPAET YCIOBUAM

a) u(x,+0) —u(x,-0) =0;

5) MOut0) U0 i o, —0) + ksin au(x,, 40) = q(x,);
OX, X,

B) U(X,+0) —u(x;,—0) = a(x,);
ou(x;,+0) ou(x,-0)
ox, X
29. [MoBEPXHOCTHbIN CTaUWOHAaPHbIN TENSIOBOM NOTEHLMaN ABOMHOMO Cros

k ¢ k — x,q(o;)
u(x,x,)=—1_e K, (= —0,) +X 21 do, +
(X1 2) 47[[ 1(2 \/(X1 1) 2 ) \jXZZ N (X1 _0_1)2 1

r) +ksinau(x;,+0) —ksinau(x,—0) =0.

—g((xl—ol) COSa+X, Sinar)

ksina j‘ 75((Xro-1)cosa+x2 sina)

el Ko Ox o) +xD)a(e)do,
yOoBIETBOPAET YCIOBUAM
a) u(x,+0) —u(x,-0) =0;
5) ou(x,+0) ou(x,—
OX, OX,
B) U(X,,+0) —u(x,—-0) = q(x,);
ou(x,+0)  au(x,—0)

O _ ksina(x,,—0) + ksinau(x,, +0) = (%)

r) +ksinau(x,,+0) —ksinau(x,;,-0) =0.

oX, oX,
o 0 3
30. dyHaameHTarnbHbIM pelleHrem onepaTopa a—a (A—k—) B R” aBnsetcsa dyHKums
X2
H(t) 2 2 2
a) E (x,t)= exp[—x —(a‘tk +x,)];
) E (1) et pl—x —( 2)]

6) E (x,t) = %exp[ﬂxf];

N
o(at —|x|)

Zﬁa\/t_

31. O6o6LWeHHasa 3agaya ang sagadu

B) E (x,t) =



éu(xl,xz,t)_az(azu( Xy, 1) azu(x1 X,,t) kau(xl,xz,t)) 0:
at ox2 ox2 ox,

u(x,+0,8) —u(x, =0,t) = gy (X, 1);
& (2; 2 1 kugy 01 - LD (2;’4)” —ku(x,~01) =, (x,1); x €[ 1,1 =0;

2 2

u(x,x,,0)=0

nMeeT Bug

00
a)__a (Au"'k_)—_a qo(X1 t) 5[11] aQ1(X1 t) [M]'

8X2 aXZ
ou ou 65,1,1
6) E‘az(Au + k&) = _aqu(xvt) ’ 5[71,1] _azqo()ﬂ’t)'ﬁx;;’
5U [11]
E‘a (AU k_)—_a (ql(xl t)+QO(X1 t) )
32. 3apava
2 2
ou(x;, X,,t) _a2(6 u(xl,zxz,t) N 0 u(xl,zxz,t) Tk 8u(x1,xz,t)) _o:
ot OX, OX, oX,

u(x,+0,8) —u(x,—0,t) = gy (X, 1);
& (2: 2 1 k(01 - LD (Qf’t) —ku(x,~01) =, (x,1); €[ 1,1 =0;

2 2

u(x,x,,0)=0

Ha3blBaeTCs

a) cTaumMoHapHOW KpaeBow 3agaden;

0) HecTaLMOHapHOM HavyanbHOW 3adadven;

B) CTaUMOHAPHOWN HaYvanbHO-KpaeBoOWn 3agayen;
) HeCTauMOHaPHON HaYarbHO-KpPaeBoOW 3adaden.

33. CumBon {%} o3HavaeT

ou(x,t)
ot
ou(x,t)
ot
ou(x,t)

a) pPeryrnsipHyt YacTb NPOU3BOAHOWN

0) CMHIYNAPHYH YacTb NPON3BOAHOMN

B) LieNyH YacTb NPOUN3BOLHOM

ou 0% n
34. Pelwenvie 3agaun E_az(A ka—) =-a’q,(x,t)- Oy —a 20 (X, 1) - 5;(2

npeacTtaBMMO B BUae

2 000 (%, 1), SR
0

2

8) U, X,,1) = E(%, %, 1) *(



aqO (Xl’t)é‘[—l,l] ) .
X, ’

2 00, (Xl’t)é‘[—l,l] )
X, '

35.MoBEPXHOCHBLIM TEMMOBbLIM NOTEHLMArIoM NPOCTOro Crosi HasblBaoT

a) E(x, %, 1) * (_aZQ1(X11t)5[-1,1]) ;

6) U(X, X,,t) = E(X, X,,t) * (aq, (x,, 1) *

B) U(X,, X,,t) = E(X,, X,,t) * (—a’q,(x,, )5y —a

2 aqO (Xi’t)é‘[—l,l]) .
X, ’

6) E(X, X, 1) * (-a’ty (%, 1)1y —2

2 6qO(X:I.’t)é‘[—l,l])
OX,
36. NNoBEpXHOCTHbLIM TEMNOBbLIM MOTEHLMANOM ABOWNHOIO Crost Ha3blBalOT

a) E(x, X, t) * (—a°0, (X, )5y )

) E(X, X,,t) *(-a

) aqo(xl,t)c?[,l,u) ,

6) E(X,, X, t) * (—a’0, (X, )5, — @ 5
X2

2 aqo ()(1"[)5[—1,1] )
OX, '

37. NoBEPXHOCTHLIN TEMOBOW NOTEHUMAN ABONHOIO Crosi UMeEeT BUA

ca’rk +x, j.exp[_(xl —0)* —(a’rk + X

1
a) u (x,Xx,,1)=—
) 1o (%, %) 87r'[ a’r’ 4a’c

0 -1

) E(X, X,,t) *(-a

2)2]-q0(0',t—r)d0'd2';

1 (a—><1)2+(::121k+x2)2

t
6) N :I X Ie 4a’r q (t-r,0)dodz.:
0

2
Amr” )

1 ¢17 —(x, —0)? — (a%rk + x,)?
B) ul(xl;xz’t):_aj.;jexp[ (Xl G) 48.52' d 2)
0" -1

38. [MoBEpPXHOCTHbIN TEMMOBOW NOTEHUMAnN NPOCTOro Cfiosi UMeeT BUA

1 rark +x, —(x, —o)* —(a°tk + x,)*
a) Uy (%, %,,1) :gj.az—TZZJ'eXp[ (%, )4agr 2)

0 -1

1-q,(o,t—7)dodr.

1-q,(c,t—7)dodr;

1 (a—><1)2+(::121k+x2)2

t
6) N :I X Ie 4a’r q (t-r,0)dodz.:
0

2
Amr” )

117 —(x —0) —(@7K+x,)?
B) ul(xl,xz’t):_aj‘;jexp[ (X, — o) 4a§T T 2)
0fa

39. [1ns nOBEPXHOCTHOrO TEMMOBOro NoTeHUMana ABOVNHOIO CNosi BbINOSTHATCS rpaHnYHbIe
ycroBsusi

a) u(x,+0,t)—u(x,-0,t) =q(x,t);
ou(x,,+0,t) _ou(x,-0t) 0ty _
6) o +ku(x;,+0,t) — ku(x;,—0,t) =q(x,t);

2 2

B) U(x,+0,t) —u(x,—0,t) =0;

1-q,(o,t—7)dodr.



5U ,+O,t au ’_Olt
r) M+ ku(x;,+0,t) —L—ku(xl,—o,t) =0.
OX, oX,
40. ,D,J'IFI NOBEPXHOCTHOro TEMJI0BOro noteHumana npocTtoro CjioA BbIMOJMTHAKTCA rPaHN4YHbIE
ycnosusa

a) u(x,+0,t) —u(x,—0,t) =q(x,t);
ou(x,,+0,t) _ou(x,-0t) 0t _
6) v +ku(x;,+0,t) v ku(x,—0,t) =q(x,t);

2 2

B) U(x,+0,t) —u(x,—0,t) =0;

ou(x,,+0,t) ou(x,,—0,t)
—L =+ ku(x,+0,t) -——~—=—ku(x,-0,t) =0.
r ox (%, +0,1) ox, (x,=0,1)
41. PelweHne 3agaumn
2 2
ou(x,, X,, 1) _az(a u(xl,zxz,t) N 0 u(xl,zxz,t) Lk au(xl,xz,t)) _0:
ot OX, oX, oX,

U(x,+0,8) =u(x,—0,t) = 45 (3, 1);

wwt ku(x, +01t) —w— ku(x,—0t) = q,(x t); X, e[-L U, t > 0;

2 2
u(x;,x,,0)=0

nveet BUA

a) u= si | (atrk+x,) (@)™ | " expl- (4a2r) {(x— 0y)+ (@2rk+%,), (o — 7)dod 7 —
Via 0 -1

@) [ o[ expl-4a%0) (%0 Ha tk+x,) )] Got-dodr,

1 )
6) U= _(2”)—1“‘_18—0,5k((Xl—O'l)Cosaerz sina) Ko (O, Sk\/(xl _ 01)2 + X: )ql(al)dal +

aft - 5K ((%—07) cos a+x, sin X4 (0)
eh(am) [ OO 0.8k (0~ )+ 30) s o

+ksina(47)™ j_lle-°v5k<<xl-f’ﬂ°m“2Si““> Ky (0,5k\/(%, —0,)% + X2)qy (6,)d o,

o) U= @k )@'r) "] expla'e) (%) (e x) oy (o ~ D)o
Via 0 -1

42. CnmBonom * obosHavaeTcs
a) NpsAMoe Npon3BEAEHNE;

6) cBépTKa;

B) cymma psga.

[MepeyeHb BONPOCOB K 3K3aMEHY:

1. Onpegenexve dyHkumMn MakgoHanbga-beccens. OcHoBHblE (hopMynbl AN YHKUUIA

MakgoHanbga. ACMMnNTOTUYECKME PaBEHCTBA M oLeHKkM Anda doyHkumin MakgoHanbaa.
2

2. MNocTpoeHune pyHaameHTanbHOro peLleHnst onepaTtopa A —?.

3. CBepgeHuve 3apgaun



U, %) |, OUCLX) oo BUGLX) L QUKL X,)
ox; OX5 0% %, |
u(x,,+0) —u(x;, —0) =g, (x,);
ou(x,+0) au(x1 0) —ksinau(x,-0) =q,(x); X, €[-1 1]

+ksinau(x;,+0) -
2 2

kK 0600LLEHHON.

4. NMocTpoeHne pelueHns 06o0LLEHHON 3agaun

Au(x)+kCOSaa—+kS|naa— 0, (X)) S+ Gy )65 -
8X1 ax2 L (X [-11] o (X, 8X2 .

5. ﬂoxaaaTeanTBo CBOWCTB DYHKLUMI

1
BO _ L e——((x1 al)cosa+x25|na)K (_W) X, - q; (O'l) dGl,
A7 ?, X+ (x— ;)

ksina ¢ —S(u-opesasgsing K
= ¢ Ko 04 =02 ;)0 (0)do.

6. nOCTpOGHVIe NOBEPXHOCTHOIo CTaLMOHAPHOIro Ten10BOro noTeHunana npocTtoro crod n
[00Ka3aTesIbCTBO BbINMONMHEHNA TPAHUYHbIX yCJ'IOBMVI

Uy (%, +0) =1, (%, -0) =0;
aul(xl’—i_o) _ 8ul(x:l’_o) —ksinau
oX, OX,

7. HOCTDOGHMG NOBEPXHOCTHOIo CTaLMOHApPHOro TennoBOro noTeHunana ABOWHOro crnosd n
[00Ka3aTesibCTBO BbINMOJNMTHEHNA TPAHUYHbIX yCﬂOBMVI

Uy (X1!+0) _uo(xi'_o) = qo(xi);
QU (%, +0) _ auy(%,0)
8X2 8X2

8. [lokasaTenbCcTBO HenpepbIBHOCTU peLleHnd 3agadn

(%, -0) +ksinau, (x, +0) = g, (x,).

+ksinau, (x,+0) —ksin au,(x,,—0) = 0.

2 2
U, %) | TU %) s q MO0 | ygin g MOLX) .
ox; X, 2 X,
u(x;,+0) —u(x,—0) = gy (x);
U0 +0) |y sinau(x,,+0) — 8u(x1 O _sinau(x, -0) = g, (%); X, €[-1:1]
2 2
ou
M NOCTpoeHne aCMMNTOTUK — .
OX,

. . ou
9. nOCTpOGHVIe acMMnTOTUK Nepeon Npon3BoaHOU a— peweHna 3agayn

0UG %) |, OUMGX) Ly oe , UCLXe) i BU0G,X)
X, OX; X, X, '
u(x,+0) =u(x,=0) =g, (%,);




M-FkSinaU(Xl,-i-O) 8u(x1 0 —ksinau(x,-0) = q,(x,); x, e[-1;1].

2 2
10. Teopema €OWHCTBEHHOCTU pelleHnAa 3aaa4dnm

0L X) , OU(GX) Ly oe, UOLXS) | BUCLX,) _
ox; OX5 X, X,
u(x,+0) —u(x,—0) = gy (x,);
U0 +0) |y sin a(x,,+0) — 8u(x1 O _sinau(x, ~0) = g, (%); x, €[ 1].
2 2
11. MNocTpoeHne peLleHns 3agadn
2 2
ou ou ka—“—o
8(0 ax op

u(x,0) —e™u(x,27z) = q,(x);

K w0y —e™u(x 27)) + MKO _gne UX27) _ oy

2 op

12. loka3aTenbCTBO BbINOMHEHUSA FPAHNYHBIX YCIOBUN

u(x 0) —e™u(x,27) = g, (X);

—(u(x 0) —e™u(x,27)) + ———~ u(x,0) —e™ oux,27) _ g, (x).
oQ op

u
13. lNocTpoeHne acMMNTOTUK NEPBON NPOM3BOAHON —— peLLEHNS 3a0au4u
Xl
62 82 ou
+k—=0;
8(0 8X op
u(x 0) —e™u(x,27) = g,(X);

ou(x,0) e ou(x, 27r)

—(U(X 0)—e™u(x,27)) + ———= G, (X).
op
u
14. lNocTpoeHne acCUMNTOTUK NEPBON NPOM3BOAHON —— pELLEHNS 3a0aym
X2
82 82
k—: 0;
8(p 8X op

u(x,0) —e™u(x,27z) = q,(x);

K w0y —e™u(x 27)) + MKO) _gne UX27) _ oy
2 o
15. MNocTpoeHne pelleHus 0606 EeHHON 3a0a4n
ou AU +k 5[ ==l
E‘a ( _)—_a ql(xl t) 5[11] aqo(x1 t) 8X2
16. ﬂoxasaTeanTBo CBOWNCTB (PYHKLMI

Lo & (a—x1>2+<a212rk+x2)2
G = —Ie 4a’ g, (o,t—7)dodr;

o8t



1 (o-%)%+(@%k+x,)?

t
X 2
G, :£8a2;2ﬂ£e 4’ -q;(o,t—7)dodr.

17. NocTpoenme npu t >0 NoBepXHOCTHOro TEMMOBOro NOTEHLMAana NpocToro Crios.
18. MocTtpoenue npu t > 0 NoBepXHOCTHOrO TEMMOBOrO NoTeHUMuana ABOMHOrO Crosi.
19. [loka3aTenbCTBO BLIMNOSTHEHNS YCNOBUIA

U (%;,+0,t) — Uy (%, —0,t) = Gy (X, 1);
—5”0(2’+0’t) KUy (%, +0,t) - —auo(glx’ 0y, (%,-0,t) = 0.

X2 2
20. [loka3aTenbCTBO BbINOIHEHUS YCIOBUIA
06,200 ku, (x,,+0,t) - W06, 00 ku, (x,,-0,t) = ¢, (x,,t);
oX, oX,

u, (x,+0,t) —u, (x,—0,t) =0.

21. [Joka3aTenbCTBO BbINOSIHEHUS HAYanbHOro yCnoBus u(xl, XZ,O) =0.

Mpumep KNM:
KoHTponbHO-n3meputensHbli maTepuan Ne1
1. Ons dyrkumm K (Z) cnpaBeanmeo acuMnToTyeckoe paBeHcTBo npu Z >1

1
T

o K@) 2 ['e a0

6) K, (2)=(n): e‘Z(1+O(%)):

)
B) K (2)= (2—j e (1+0()).
Z
2. PeweHuve 3apaun

(XX 8) 2 UG X 1) | UKL | DUCK X 1)y .
ot oK B ox, !

U(x,+0,8) =u(x,=0,t) = 45 (%, 1);

W+ku(>§,+0,t)—w_ku(xl,_o,t) o) % LL 20
2 2

u(x;,x,,0)=0

nveet BUA

a) U= (atrka)er) [ expl (i) (% o0)+ @k, Vot — dod -
T 0 -1

—(@r)™ j ; o j _11 exp[-(4a’7) (x—o;)*Hark+x,)A)] -0 (o t-)dodr;

1 :
6) U= _(272_)—1J'_lefo,Sk((leal)cosowrx2 smoz)KO (0, 5k\/(X1 _ 01)2 N X22 )ql (0'1)d01 +

aft - ,5K((%—07)cos a+x,sina X q (G)
+k(47[) lj_le ool : )K1(0’5k\/(xl _0-1)2 + X22) (X22 + (ino_ ;1)2)0,5 dO—l +



+ksina(4r)™ j_lle-°v5k“*r"0°°w”z5‘““> Ko (0,5Ky/(X, — ;)7 +X2) 0o (c3)d o

B) U = 8i | (@Prk+x,) (@) | " expl- (4a%7) ((x— 0,) %+ @2rk+%,))]g, (ot — 7)dod 7
Y0 -1

3. MocTpoenune peLueva 3agayn
2 2

ou 8 k N g

8(p 8X 8g0

u(x,O) —e™u(x,27) = q,(X);

ou(x,0) e ou(x,2r)
0

—(u(x 0) —e™u(x,27)) + ———=
o

= ql(X)'

OnucaHue TexHonorMm NnposegeHns

lMpomexyToyHasa atTectaumnsa no gucumnnuHe «lpuknagHble 0606LLEeHHbIE 3a4a4m CONPSKEHUS
ana gnddepeHumnanbHbIX ypaBHEHNN» NPOBOAUTCA B (hopMe 3K3aMeHa.

Mo peleHnio kadeapbl OLEHKM 3a 3K3aMeH MOryT ObiTb BbiCTaBMNEHbI MO pe3ynbTaTtaM TeKyLlen
ycneBaemMocTn oby4vatoLierocs B Te4EHNe ceMecTpa, HO He paHee, YeM Ha 3aKNiYUTESNTbHOM 3aHATUN.
[nga atoro obyyatoiemyca HeobxoaMMO HanucaTb KaXXayt U3 OBYX KOHTPOSbHbIX paboT He MeHee, YeMm
Ha OLEHKY «yOOBNETBOPUTENBHOY», NOCETUTb HE MeHee 80% 3aHATUIA, akTUBHO paboTaTb Ha 3aHATUSX.
Mpu Hecornacum obyvarowerocsi, eMy faeTcs BO3MOXHOCTb MPONTU NPOMEXYTOUHYK aTTecTaumio Ha
0OLLMX OCHOBaHUSAX.

[MpomexyToyHas aTTecTaums, kak NpaBmo, OCYLLIECTBISETCS B KOHLe cemecTpa.

lMpomexyToyHas artTectaums no OUCUMNIIMHE C MPUMEHEHWEM 3NEKTPOHHOro 0byyeHus,
ANCTaHUMOHHbIX obOpasoBaTenbHbiX TexHonormn (ganee — 30, OOT) MoxeT nNpoBOAMTLCA Ha
obpasoBaTenbHOM nopTane «3nekTpoHHbIN yHuBepcuTeT BIY» (LMS Moodle, https://edu.vsu.ru/).

OOyuvatowmecs, NpOXOAsLIME MNPOMEXYTOYHYH aTTecTaumio ¢ npumeHennem [OOT, OOMKHbI
pacrnonaratb TEXHUYECKUMWN CpeacTBaMM U NporpaMMHbIM obecrnedeHnem, no3eonsawLLmnM obecneuntb
npoueaypbl attectauymun. OByyarowminca caMmoctoaTenbHoO obecnevnBaeT BbINOSIHEHWE HEOOXOAMMbIX
TEXHNYECKMX TpeboBaHUM ONs NPOBEAEHUA NPOMEXYTOYHOM aTTecTaumMm C  NPUMEHEHUEM
ANCTaHUMOHHbIX obpa3oBaTernbHbIX TEXHONOMMIA.

MaeHTudukauma nmMYHOCTM oby4yatollerocs npu MPOXOXAEHUMM MPOMEXYTOYHOM aTTecTtaumm
obecneynBaeTca NOCPeaCTBOM WCMOMb30BAHUA KaAblM OOy4aloWMMcs UHOUBMAYANbHOrO forMHa wm
naponsi Npu BXxoAe B JIMYHbIN KabunHeT, pa3meLlleHHbii B QMIOC obpasoBaTenbHOM opraHmM3aumm.

B xoge npoBefeHus atTectaumm oby4vawoulemycs Heobxooumo OTBEeTUTb Ha Bonpockl KM,

COCTOSILLIErO U3 ABYX TECTOBbIX M OAHOrO TEOPETUYECKOTrO BOMPOCOB, W AOMOMHUTENbHbIE BOMPOCHI
3K3ameHaropa.

PesaynbTaTbl  Tekywein aTrectaumm oby4dalollerocss  yyuTblBalOTCs  MNpPU  MPOBEAEHUU
NMPOMEXYTOYHON aTTecTaumu criegylolwmm obpasom: obyvarolimecs, nonyvmBlUME XOTS Obl 3@ OAHY
KOHTPONbHY paboTy OUEHKYy «HE yAOBMETBOPUTENLHO» WIN HE SABMBLUMECS HA KOHTPONbHYK paboTy,
nony4arT AOMOSNHUTENBHOE NPaKTUYeckoe 3aJaHne U TeEopPeTUYECKMn BOMpoC.

TpeboBaHUS K BbINONHEHNIO 3aaHWIA, LUKaNbl N KPUTEPUM OLIEHUBAHMS

Kputepuu oueHnBaHng KomMneTeHumm LLikana oueHoK
O6yvarowmnca He Bnageetr OCHOBaMM y4eOHO-MpOrpaMMHOro Mmartepuana, | «HeygoBneTBOpUTENBHO»
00Hapyxun npobenbl B 3HAHWUSIX OCHOBHOIO y4ebHO-NporpaMmMHOro marepuvana,
[ONyCTUN  NpuUHUMNManbHble  OWMOKM B BbIMONTHEHUN  NPEeayCMOTPEHHbIX
nporpaMmmon 3agaHui

OOyvatoluinics  BnNageeT  3HAHWSIMM ~ OCHOBHOro  y4eBHO-nporpamMMHoro | "YOoBneTBOpUTENbHO"
mMaTepuana B o0beme, HeOO6XoaAMMOM A1 AanbHenlwen y4ebbl U NpeacTosLEN
paboTbl MO  chneuuanbHOCTW, CMPaBUIICA C  BbIMNONIHEHWEM  3aJaHuN,
NpeaycMOTPEHHbIX  MporpaMMon, 3HakoM C  OCHOBHOW  nuTepaTypown,
pekoMeHaoBaHHOW nporpammon. OueHka "yooBneTBOpUTENbHO" BbICTaBnseTcs
obyvarowmmcs, OOMyCTUBLUMM MOTPELIHOCTU B OTBETE Ha 93K3aMeHe W npu
BbIMOMHEHNN 3K3aMEHaLMWOHHbIX 3adaHui, HO obnagarolwmM HeobxoanMbIMu
3HaHMAMMU ONS MX YCTpPaHeHWs nog pykoBOACTBOM mnpenogaBatens. OueHka
«yOOBMNEeTBOPUTENbBbHO» BbICTABMSIETCA, €CNW CTYAEHT 3HAeT BCce onpeaernieHns
POPMYNNPOBKN YTBEPXKAEHUN MO KOHTPOMbHO-U3MEPUTENBHOMY Martepuany u




NpPaBUITbHO BbINOJTIHUIT XOTA Obl O4HO N3 TECTOBbIX 3a4aHni

Ob6yyaowmnca  nNOMHOCTLIO  BrnageeT  3HaHUAMM  y4eBHO-MporpaMmMHOro
mMaTepuana, yCnewlHO BbINOMHWA NpeayCMOTPEHHbIE B MporpaMmme 3ajaHus,
YCBOWIN OCHOBHYIO nuTEpaTypy, PeKOMeHAOBaHHyto B nporpamme. OueHka
"xopowo" BbICTaBndeTcs obydallmMMmcs, MOoKa3aBlMM  CUCTeMaTU4eCKUn
XapakTep 3HaHUM MO AUCUMMIIMHE U CMOCOOHbIM K KX CaMOCTOSITENIbHOMY
NPUMEHEHNIO B NpakTUYeckon aeatenbHOCTU. OueHKa «XOpoLLO» BbiCTaBNsSeTCs
o0yyvaroLlemMycs, eCrm OH MPaBUSIbHO N B MOJNIHOM O0ObeMe OTBETUST HE MEHee,
yem Ha 75% BonpocoB buneTta

"Xopouwo"

OueHka «OTNUYHO» BbICTaBnseTCcA obyvatowmmcs, 0OHapYXMBLLUNM
BCECTOPOHHEE, CUCTEMATMYECKOEe M TrNyboKoe 3HaHWe Yy4ebHO-MPOorpaMMHOro
MaTepuana, ymMeHue CcBOOOOHO BLINOMHATL 3adaHusi, NPeayCMOTPEHHbIE
nporpaMMon,  YCBOMBLUMM  OCHOBHYHO  MporpamMy M 3HaKOMbIM  C
OOMONHUTENBHON  NUTepaTypon, PeKoMeHAOBaHHOW nporpaMmmon. OueHka
"oTNU4YHO" BbICTaBnsETCa 00yyalLMMCS, YCBOMBLUMM B3aMMOCBS3b OCHOBHbIX
NOHATUA ANCUMNAMHBI B WX 3HA4YeHMM AOns npuobpeTaemon npodeccun,
NPOSIBUBLLMM  TBOPYECKME CMOCOGHOCTM B  MOHMMaHWUW, U3NOXEHUN U
ucnonb3oBaHuM  y4yebHo-nporpaMmHoro mMartepuana. OueHka  «OTAMYHO»
BbICTaBMsSIETCA, €Criv 00y4aroLnNCs B MOTHOM OObeMe M NpaBUbHO OTBETUIT Ha
BCE BOMPOCHI KOHTPOITbHO-M3MEPUTENBHOrO Marepuana

"OTnn4yHo"




