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1. OEJ/IN OCBOEHUA JUCLHUIIJINHBI

Lenbio ocBOeHMS IUCLATIIMHEI SIB/IsSIeTCS (hOpPMHUpOBaHUe CJlelyIOIMX KOMITeTeHLi:

OIIK-1 — criocoGeH MPUMEeHSITh eCTeCTBeHHOHAyUHble 1 00IIeHHKeHepHbIe 3HaHHSI, METOALI MaTeMaTH4eCKOTo
aHa/IM3a U MOZlelIMpOBaHus B IPO(heCCUOHAIBHOM J1esiTe/TIbHOCTU

[ICK-7.5 — cmnocobeH mpOBOAUTL pacyeTHble paboOTbl [yisi oOecriedeHHsT IPOYHOCTH AaBHALMOHHBIX
KOHCTPYKIMH ¥ 6e3omacHocTy JIA

@DOpMHPOBaHHIO KOMITETEHLIMI CITYKHUT [JOCTHKEHHE C/IeIYIOIINX Pe3y/IbTaToB 00pa30BaHus:
OIIK-1

3HAHUS:

Ha YpOBHe IpeJCTaB/IeHui:

* TUIIBI (PU3UYECKUX MPOLIECCOB, PUBO/AMINX K YPAaBHEHUSIM MaTeMaTrhue CKON QU3NKY;

* kmaccuduKalus 3aad MaTeMaTHUeCKod (U3MKM 10 TUIAM ypaBHeHWU (rurepOonnyeckue,
rapabostueckye, UTANITHYe CKHe);

* kaccuduKalms 3a/jau MareMaThuyeckoit GU3MKY 110 BUAAM JOTOJHUTETBHBIX YCI0BU (3ajaua Koy,
rpaHUYHbIe 33/jaun);

* TUITbI TPAaHUYHBIX YC/IOBUM Pa3/IMUHbIX 33/jau MaTeMaTHuyeckoi Qpusmky;

* BapUaHTHI ITIOCTPOEHUS pellleHnH 3a/lau MaTeMaThyeCcKol (hU3UKY;

* OCHOBHBIE MeTO/Ibl UMCJIEHHOTO pellleHus 3aiay MaTeMaThue CKol hu3ukuy;

Ha YPOBHe BOCIIPOU3Be/IeHUSI:

* TIpUMeHeHWe KiacCU(UKAl[MU 3aZlad MareMaThyeckod (GU3UKM TI0 TUIY YpaBHeHWM W BUAM
JIOTIOJTHUTENILHBIX YC/IOBUM /i BBIOOpPA MeToZia peIllleHHs] KOHKDETHBIX 3a/lau, B T.U. C WCII0Jh30BaHUEM
CreLManrM3MpOBaHHbIX MaTeMaTHUeCcKUX raketoB (Harpumep, MATHCAD);

* IOCTPOEHHe OCHOBHBIX COOTHOLIEHUN JJis YUC/IeHHOIO pellleHus 3ajau (MeToJ, KOHEUHbIX pa3HOCTeH,
MeTOJ, KOHEUHLIX 3/IEMEHTOR);

* aHA/IU3 MOYYeHHBIX (B T.4. YUCIeHHBIMU MeTOJaMU) pelleHU;

Ha YpOBHe TTOHUMAaHUSI:

* BAKHOCTY TIOHMMaHUs U3yUyeHre TeopeTHYeCKMX OCHOB ypaBHEHUM MaTeMaTuueCcKou hr3uKuy;

* (opMHupOBaHWe YpaBHeHUs (CHCTEMBI YpaBHEHHH) ¥ [OIOJHUTENbHBIX YCJOBUM (HAUanbHBIX |
IPaHUYHBIX) KOHKPeTHBIX (H3UUYeCKUX MPOLeCCoB;

* IOHMMAHKSI OCHOBHBIX 3TalloOB aJITOPUTMOB YMC/IEHHOTO pellleHUs 3a/iad MaTeMaThueckor (hH3uKy;;

YMeHUsi:

TeopeTUUeCKUe:

* BBIBO/]A YPaBHeHUs (CUCTeMbl ypaBHEHUI) KOHKPETHBIX (pr31ueCKUX MPOLIeCCOB;

* ompefiesieHHe BHA [OTOJHUTENBHBIX YC/AOBUN (HaualbHBIX W TPAaHWUHBIX) U (OPM W WX
Maremaruueckasi popMy/IrMpOBKa;

* OLIEHKAa TPaHUI] MPUMEHUMOCTU IIOJyUYeHHOW MaTeMaThyecKOW MOJe/d peanbHOMY  (pr3ndeckoMy
NIpoLieCcy;

MpaKkTUueCcKue:

* BLIOOD MeTofa W TOCTPOeHHe pelleHWs 3aflaud, B T.U. C WCIOJIb30BaHUEM CIiel[MaTM3UPOBAHHBIX
MaTeMaThueCcKuX raketoB (Harpumep, MATHCAD);

* NIOCTPOEHHe OCHOBHBIX COOTHOLIEHWH /11 YMC/IEHHOTO pelleHus 3a/lad MeToJ, KOHEeUHbIX pa3sHOoCTel
WM MeTOJi, KOHEUHBIX 371eMeHTOB ¢ romotnlbio nmaketa MATHCAD;;

HABbIKU:

* aHa/U3 KOHKPETHBIX pas/iMuHble (U3NUYeCKUX MPOLIECCOB U MOCTPOeHUe UX MaTeMaThUueCcKUx Mojenei
(cucteM ypaBHeHUH, Haya/lbHble ¥ TPaHUYHbIE YC/IOBUSA);

* aHA/IMTUYECKOTO pellleHus TIPOCTeNIINX 3a/jau MaTeMaThuyecKoi pU3uKy;

* UCIT0/Tb30BaHMsI MaTeMaTrueckoro raketa MATHCAD py1s pelieHust 3a/iad MaTeMaThue CKOW (hHU3UKH..
IICK-7.5

3HAHUSL:

Ha ypOBHe TIpe/iCTaB/IeHNH:

* TUIIBI TPAHUYHBIX YCJIOBUI Pa3/IMYHBIX 33/lau MaTeMaThyecKon hU3UKY;

* BApPMAHTHI IOCTPOEHUSI pellieHrH 3a7iau MaTeMaTuue CKou Gr3ukuy;

* OCHOBHBIE METO/IbI YMC/IEHHOTO pellieHUs 3a/iau MaTeMaTrueCKoi hr3nKy;

Ha YPOBHe BOCIIPOU3BE/IeHUS:

* IOCTPOEHUE OCHOBHBIX COOTHOLIEHWN JJis YUCJIEHHOIO pelleHus 3a[au (MeToJ, KOHEUHbIX pa3sHOCTeH,
MeTOJ, KOHEUHLIX 3/IEMEHTOB);

* aHa/IU3 MOYYeHHBIX (B T.4. YUCIeHHBIMU MeTOJaMU) PeLleHUi;

Ha ypOBHe TTOHUMAHUSI:

* (dopMupoBaHUe YypaBHeHUsI (CUCTeMbl ypaBHEHHI) M [OMOJHUTENbHbIX YCJOBUM (HauaibHBIX U
I'PAaHUYHBIX) KOHKPETHBIX (hM3HUUeCKUX ITPOL[eCCOB;
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* IOHUMaHKSI OCHOBHBIX 3TAllOB aJITOPUTMOB UMC/IEHHOTO PellieHus 3a/jau MaTeMaTHueCcko (pu3mkuy;;

YMEHUSL:

TeopeThueCKUe:

* OLleHKAa TpaHUl] NMPUMEHUMOCTU TMOIYYeHHOM MaTeMaTUueCKOW MOfelu peasbHOMY (QU3NuecKoMy
NIpOLIeCCY;

MpakTUYeCKUe:

* BbIOOD MeTofa W TOCTPOEeHHe pelIeHWs 3aflaud, B T.U. C KCIOJIb30BaHUEM CIeLMaTU3UPOBAHHBIX
MaTeMaTUueCKUx rnaketo (Harpumep, MATHCAD);

* MIOCTPOEHHe OCHOBHBIX COOTHOLIEHHH /11 YMC/IEHHOTO pelleHus 3a/lau MeTo[, KOHeUHbIX pa3sHoCTel
WA MeTO/l KOHEUHBIX 371eMeHTOB C Tiomotiibio maketa MATHCAD;;

HABbIKU:

* aHa/M3 KOHKPETHBIX pa3/iMuHble GU3NUeCKUX TMPOLIECCOB U MOCTPOEHUe WX MaTeMaTUueCKUx Mojiesei
(cuctem ypaBHeHUH, Haua/lbHble U TPaHUYHbIE YC/IOBUSA);

* UCI0/Tb30BaHUsI MaTeMaTuueckoro raketa MATHCAD pj1s peliieHust 3aiau MaTeMaThueCKon (hU3HKU..



2. MECTO JNCIIMIVIMHBI B CTPYKTYPE OOII BO

Hucounimna YPABHEHUSA MATEMATUYECKOM ®U3WKHU siB/1sieTCs JUCLUIIAHOM
00s3aTe/IbHON YacTH 0;10Ka 1 MporpaMMbI ITOATOTOBKY 110 HarpasiaeHuto 15.03.03 ITpukaadHas MexaHukd.

CopepXaHue AUCLUIVIMHBI ~ SIBJISIETCSA  JIOTUUECKUM  TpojosbkeHMeM  gucuurnivH:  BBICIHITAS
MATEMATHUKA, ®PU3UKA.

CopepskaHue OUCLIUTIIMHBI SIBJISIETCST OCHOBOM [iyisi ocBoenusi auciuruiii: MATEMATUUYECKHWE U
PUBNYECKHUE OCHOBbBI TEOPUH ITPOYHOCTH, CTPOUTE/IbBHAA MEXAHUKA MAIINH,
YCTONYNBOCTHb MEXAHNYECKNX CUCTEM.

Hpe,[[BapI/ITEIIbeIe KOMIIETEHIINH, CCIJOpMI/IpOBaHH]:Ie y 06yan-OH_[eFOCH [0 Haydd/la U3ydyeHnsa JUCHUITIMHBI:

¢ OIIK-1 — cnocobeH MpUMeHsITh eCTeCTBeHHOHayuHbIe U 00IenHKeHepHbIe 3HAHUS, METOABI
MaTeMaTH4eCKOro aHa/iv3a U MOJe/MpOBaHus B Ipo¢heCCHOHAIBHON JiesiTeNIbHOCTH

¢ OIIK-11 — Crioco6eH BBISIBJISITH CTECTBEHHOHAYUHYIO CYIIIHOCTE MP006/ieM, BO3HUKAIOILMX B XOfe
npodeCCHOHABHON JeATeIbHOCTH, NIPUB/IeKaTh /1 UX pellleHNs (PM3MKO-MaTeMaTH4eCKUi anmnapar 1
COBpeMeHHbIe KOMITbIOTepHbIe TeXHOJIOTUU

e [1K-92 — criocobeH K caMopa3BUTHIO B YCI0BHUSIX HEONpeie/IeHHOCTH, (popMynpoBarh cebe
oOpa3oBare/ibHbIE LIe/1 10| BO3HUKAOLIVEe )KU3HEeHHbIe 3a/1au, BRIOUpATh CIIOCOOBI pellieHust U
HarpasJ/IeHUsl Pa3sBUTUS



O61mast TpyA0eMKOCTh AWCIUTUTUHBI cOCTaBsteT 6 3.e., 216 4.

3. CTPYKTYPA U COAEPXXAHUME JUCHUIIJINHBI

3.1. CoaepikaHue (JUAAKTHKA) AUCHUTIUHBI

KYPC

CEMECTP

HanMeHoBaHMe pa3fie/IoB H JUAAKTHYECKUX e[HHHI]

BCETO

AyauTOpHBIE 3aHATHA

B KOHTAKTHOH (

bopme

BCET'O

Jleknumn

IIpakTHUueckue
3aHATHSA

CamocrosTebHasA
paboTa CTyfeHToB

®dopmupyemas
KoMmmneTeHMs, %

OIIK-1

IICK-7.5

Pa3pen 1. 3agaun, npuBoAsiNMe K ypaBHEHHSAM MaTeMaTHYeCKoi (PH3UKH.
HauanbHble M KpaeBble YC/I0BHS. YDaBHEHHe MaslbIX TI0NepeuHbIX KoaebaHuit
CTPYHbI. YpaBHEHHE MaJIbIX MPOAOIbHBIX KOJIeGaHHI YIIpyroro CTep)kHsi. YpaBHeHHe
TeIJIONPOBOAHOCTU CTEPIKHS. Honepel{l—me KO}'leGaHl/lﬂ 6amm. OAHOMepHBIe
YypaBHeHUs T pOANHaMUKU. ypaBHeHI/Ie MaJIbIX IOIepeyHbIX KO}'IeﬁaHHI‘;l MeMﬁpaHLI.
"YpaBHeHuUe TerIonpoBOAHOCTHU. 3-X MepHEIi cnyyaid. HauaneHble 1 KpaeBble
yc/1oBuA. Tumnbt KpaeBbIX yC}IOBHﬁ. ITocTaHoBKa KpaeBbIX 3a4a4.

22

14

12

Pazjen 2. YpaBHeHUsl MaTeMaTu4eckoii QU3MKHU U UX KaaccupuKanus.
Kanonuueckue hopMbl /151 TMHeHHbIX g depeHIanbHbIX ypaBHEHHI.
Tunep6onmueckue, napabonueckue, S/UTANTHYeCKHe ypaBHeHust. [IpeoGpazoBaHust
KoopZiuHaT. JIMHeliHoe ypaBHEeHHe C TIOCTOSTHHBIMU K03 duieHtam. JinneitHoe
ypaBHeHHe, He cofepyKalljee CMeIlaHHO} pon3BoAHON. [TprMeps! 3aay.

13

10

12

10

Pa3zpen 3. Merop, xapaKTepUCTHK. XapaKTepUCTUUECKOe HalpaB/ieHue.
XapakrepuctrKa rpocroro orneparopaH[u]. Xapakrepucruueckasi popma oneparopa
h[u,v] = H1[u]+H2[v]. XapakrepucTtuueckast ¢opma napst ornepatopos hi[u,v].
T'unepbonyeckyie CUCTEMBI C TIOCTOSIHHBIME K03 (hu-1i-eHTamu. Perenne
3a/1aun Kotiu /151 0jHOMepHOro BoJHOBOTO ypaBHeHust. Popmyna [Janambepa.
Pemenue 3asauun Koy /111 HeoJHOPOJHOTO BOJIHOBOIO ypaB-HeHusl. Perienue
KpaeBbIX 33/jau Ha Mo/yrnpsiMoil. OTpakeHHe BOJIH Ha 3aKperIeHHbIX M Ha CBOOO/HBIX
KOHLaX. PellleHre 3ajiaun 0 pacrnpocTpaHeHHH KPaeBoro PeXXUMa Ha IOJyTIPSIMOiL.

35

11

24

10

14

Paspen 4. Metop, @yphe pemieHusi KpaeBbIX 3ajau. [1peiBapuTesibHble
nioHsiTHs1. CyijHocTh Metozia ®ypbe. CobcTBeHHBIE (DYHKLIMH U COOCTBEHHbIE
3HayeHHst. OCHOBHbIE CBOWCTBA COOCTBEHHBIX (QYHKLMI 1 COGCTBEHHBIX 3HAUEHHI.
HekoTopble CBO¥CTBa COBOKYITHOCTH COGCTBEHHBIX (DYHKLMIA. Pernenue
HeOZIHOPOJHBIX KpaeBbIxX 3aziau MeTofioM Dypee. [Ipumenenne metosa ®ypee k
PelIeHNIO KPaeBhIX 3a/ja4 S/JIMIITUYEeCKOr'o TUIla.

38

12

26

14

14

Bcero 3a 5 cemecTp

108

34

17

17

74

48

48

Paspen 5. HeobOxoumble cBeieHHsI M3 00IMX YMCIEHHBIX MeTooB. [ToHsATHe 00
owrbKax BbluMcieHni. Ynciennoe auddeperiuposanue. YncieHHOe
MHTerpypoBaHue.

10

10

12

Pazpen 6. 3agaun Kowu Asisi 00b1KHOBeHHBIX AuddepeHaNbHBIX ypaBHEHHH.
OpHowaroBele Metozbl. MeTtoy, Diinepa.Metogbl PyHre-Kytra. Metoze! Ditnepa n
Pynre-KyTTa /151 cicTeM 06bIKHOBEHHBIX Ju(depeHLraIbHbIX ypaBHEHHH.
HOCTPOEHI/IG OJHOILIar0BBIX METO/I0B BBICOKOI'O IOpAAKa. MHoromuiaroBsle MeTo/bl
YCTONHUMBOCTD UMCIEHHBIX MeTO/J0B. JKectkue YpaBHeHUs.

26

16

10

12

14

Pazpen 7. KpaeBble 3aaun. MeTo/| KOHEUHBIX Pa3HOCTeH //1st IMHEHHBIX KpaeBbIX
3a/1a4. OLleHKa olMOKK yCeueHHst MeTo/,a KOHEeUHBIX Pa3HOCTedt [J1sl TMHeHHbIX
3aza4.KpaeBble 3aiaun. PelieHre cicTeM JIMHEHHBIX AuddepeHIaTbHbIX
ypaBHeHuUiA. MeTozibl KoslloKaLuy, By6HoBa-I'asepkiiHa 1 MeTo/, HAUMEeHbILINX
KBa/ipaToB.CpaBHeHHe MeTOZ|0B KOHEUHbIX pa3HOCTeil, Ko/utokaruy, by6HoBa-
T'anepkuHa ¥ MeToZ, HAaUMeHBIIMX KBaZpaToB. Metog Purra. IToctpoenue
YHC/IEHHOTO PellleHHsi Ha OCHOBEe BapUALMOHHBIX (POPMYIMPOBOK. ANMPOKCHMALUS
criaiHaMu (MeTo/| KOHeUHbIX 37eMeHTOB). UKc/ieHHOe pellieHHe CUCTeM JIMHEHHbIX
ddepeHIManbHBIX ypaBHEHUH.

32

20

10

10

12

14

14

Paspen 8. YUncne MeTo/bI P yp i B YaCTHBIX MPOM3BOJHBIX.
‘YpaBHeHHs1 TapaboIMUeCcKoro THMa. YpaBHeHUs TUIIepO0IMYeCcKOro TUa. YpaBHeH!s
3/UIMNTAYECKOTO THMA (ABYMepHbIe YPaBHEHUs TEOPHH YTIPYroctu). YucaeHHoe
pelleHre MeTOA0M KOHeUHbIX pa3HOCT€I‘;l W METOZIOM KOHEUHBIX 3/IeMEeHTOB.
BapHaL{HOHHbIE MeTOo/| TOCTPOeHUS KOHEeUHBIX 3/IeMeHTOB /151 3a/1a4 TeOpUu
YIPYTOCTH.

40

24

12

12

16

16

12

Bcero 3a 6 cemecTp

108

68

34

34

40

52

52

Bcero no gucuuninge

216

102

51

51

114

100

100

3.2. AyAMTOPHBII NPaKTHKYM

No
n/n

HauMeHOBaHHe

Homep n

pasgena
JUCHUTLTHHBI

Tema MMPpAaKTU4Y€eCKOr'o 3aHATUA

Oo0neMm,

ayp.
JacoB

Pazgen 1. 3agaum,
TIPUBOZSILIHE K
yPaBHEHUSIM
MaTeMaTHueCKOH

dopMupoBaHue ypaBHEHHH, OMMCHIBAIOIIMX Pa3/MuHble (pru3nyeckue
rporiecchl (KosiebaHusl, TEMJIOMPOBOAHOCTD). 3aJjaHre HaualbHBIX U

KpaeBbIxX ycioBui. IlocTaHoBKa 3a/jau /ijisi OFHOMEPHOTO, IBYMEPHOTO U
¢ur3uku. HauanbHble [ TpeXMepHOro ciiyyvasi.
Y KpaeBbIe YCIIOBUS.

Paspen 2.
YpaBHeHUs1
MareMaTuueCcKou

7

OripeiesieHue THIA YPaBHeHUs U TIpHBeJieHHe ero K KAHOHUUEeCKOMY
Bupy. [lonyyeHue ypaBHeHUI XapaKTepUCTHK.
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¢bu3UKY U UX
K/1accuduKaiys.

Pazgen 3. Metop

PerieHrie ypaBHeHUii KoieOaHu# CTPYHBI (YpaBHEHUs THIepOO e CKOTo

3 XAPAKTEPHCTHK THIIa) METO/IOM XapaKTePUCTHK. PellieHue 3a71au /i/ist 0e CKOHEUHOM U 6
) 10/1y0e CKOHEUHOUN CTPYHBI IPY PA3/TMUHBIX Haua/IbHBIX yCIOBUSIX.
PerieHue 3az1au KosiebaHusi CTPYHBI (YpaBHEHUs! THITepOOUe CKOTo
Paspgen 4. Metoz THUTIA), HECTAIMOHAPHOW TeTUIONPOBOAHOCTH CTEP>KHS (YpaBHEHUsI
4  |Dypbe pelieHus 1apaboyIyecKoro TUMA) ¥ CTAllMOHAPHOW TeryIONPOBOAHOCTH TJIACTUHBI 6
KpaeBbIX 3a/au. (YpaBHeHUs JIUNTAYECKOTO THTa) MeTozioM Dyphe. Pelienne 3ajau npu
Pa3/IMYHbIX HayaabHbBIX YC/AOBUAX U TPAHUUHBIX yC/IOBHUSX.
Bcero 3a 5 cemecTp 17
Pazpen 5.
Heobxoqumebie Yucnennoe auddepenipoBanye GyHKIui. OlleHKa BAUSHUS 111ara
5 |cBemenus u3 obmux |auddepeHIMPOBaHUS Ha BeJTMUUHY [TOTPELTHOCTHU /IJIS PA3/INYHBIX CXeM 4
YMCJ/IEHHBIX YyKCaeHHOro JuddepeHLIPOBaHHS.
MeTO/0B.
Paszien 6. 3azaun Pemienuve nuddepeHLab-HOTO YpaBHeHUs MeTOIOM Diliepa. PelieHue
Kowm g1 nuddepeHLIMaNbHOTO YpaBHEHUsI MeTOZloM XbIoHa. PelieHre
6 |oBLIKHOBEHHBIX nuddepeHLIManbHOTO ypaBHeHUs1 MeToioM PyHre-KyTtTta 4-ro nopsiika. 8
O1jeHKa B/IUSTHUA 11aTa AuQdepeHIMpoBaHNs Ha BeIMUNHY MOTPEIITHOCTH
nmubdepeHIaTbHBIX o
VpaBHeH#i, 7151 Kakporo Metoga. Pewenve cucrem O1Y metogamu Duinepa u Pynre-
Kyrra.
Pemenuie imHelHOTO ArdepeHIManbHOTO YpaBHEeHs 2-T0 TIOPsIKa
MeTOZIOM KOHEeUHbIX pa3HOCTel (KpaeBasi 3ajjaua). PellieHue cuctembl 2-xX
nHeHbIX ArddepeHIanbHBIX YpaBHeHWH 1-T0 TIopsijKa MeToioM
KOHeuHbIX pa3HocTeli (kpaeBasi 3afiaua). PellieHre MMHeHOTO
Pasnien 7. Kpaesble nuddepeHLIMaNbHOTO YpaBHEHHUS 2-T0 TIOPSIIKa MEeTOI0M KOHEUHBIX
7 saziaun 3JIEMEHTOB Ha OCHOBe MeTo/ia ByOHOoBa-I"anepkuHa (KpaeBast 3a7aua). 10
’ Pemmennie nuHelHOTO ArddepeHIManbHOTO YpaBHEHUs 2-T0 TTOPsIIKa
MeTOJOM KOHEUHBIX 37IeMEHTOB Ha OCHOBE MeTO/la HauMEeHbIINX
KBaZipaToB (KpaeBas 3a/iaua). PellieHre cUCTeMbl 2-X JIMHEHWHBIX
nuddepeHLIMATBHBIX YPaBHeHUH 1-T0 TTOpsiZika MeTOJ0M KOHEUHBIX
3JIEMEHTOB Ha 0CHOBe MeTozia BybHoBa-T'anepkuHa (KpaeBas 3ajiaua).
PerieHue 3a7auy 0fJHOMEPHO HeCTalMOHAPHO! TeIJIONPOBOJHOCTU
Pasien 8. METOZIOM KOHEUHBIX pa3HOCTel U MeTO/[OM KOHEeUHBIX 3JIeMEHTOB.
PellieHue 3a/1auv O TIOMIEPEYHBIX KOIeOaHUAX CTPYHBI (TPOIOIBbHBIX
UuncieHHble METOABI o
8 |pemermn ypapsermit KO/Ie0aHUAX CTEPXKHS) METO/IOM KOHEUHBIX PAa3HOCTEH U METOZIOM 12
B UACTHBIX KOHEYHBIX 3/IeMeHTOB. PellleHue 3a/jauu 3/UTMIITUUECKOro TUMa (Kpy4yeHue
POM3BO/HBIX. CTepXKHs HeKPYIVIOro CeveHus, CTallMoHapHast AByMepHas
TeIUIONPOBOAHOCTD U T.I.) METOAOM KOHEUHbIX pa3HOCTel U MeTo[,0M
KOHEUHBIX 3/IEMEHTOB.
Bcero 3a 6 cemecTp 34
3.3. CamocronaTenbHas padora crygenta (CPC)
Homep n
Ne HavMMeHOBaHHe Oo0bemMm,
Copep)xanue yue0HOro 3a/JaHus
n/n pa3pena 4acoB
AUCLIUNITAHBI
Pasgen 1. 3agaun, |CamocTosiTenbHOe yriiybeHHOe H3ydyeHre MaTeprasa 1o TeMe
1 |mpuBogsiue K "Konebanusi MeMOpaHbI MpY pa3/IMuHbIX Haua/lbHBIX U TPAHIYHBIX 7
ypaBHEHUAM yCI0BUAX "
MareMarrye CKOu CamocrosiTesibHOe yriyO/ieHHOe W3yueHre MaTepuasia 1o TemMe
2 |busvku. HauanbHble "HecralpoHapHas TErUIONPOBOJHOCTD IIACTHHBI MPU Pa3/IUUHbIX 7
Y KpaeBble yC/IOBUA. (Haya/lbHBIX Y TPAHUYHBIX YCIOBUAX".
Pa3pen 2. CamocrosiTesibHOe yriy6ieHHOe W3yueHue MaTepraia o TemMe
YpaBHeHUs1 "Omnpe/iesieHye TUIA/TUIIOB ypaBHeHUst. OnpeneseHue 00/1acTH
3  |mMareMaTtuueckoi (obnacreit) ornpeziesieHUs TUTIA/TUTIOB YpaBHeHus. [TpuBeieHue 10
¢bu3MKY U UX ypaBHeHUs K KaHOHWYeCcKoMy BuAy/BUjam.IlonyueHue ypaBHeHUH
KJ1accuuKaLys. XapaKTepUcCTuK'.
4 Pazpgen 3. Metog, CamocrosiTenibHOe yImyOieHHOe U3yueHre MaTepuara 1o teme "PeliieHue 1
XapaKTepPUCTUK. 3azaun Koty fi/1st 1o/1y06e CKOHeuHOH CTpyHBbI'.
8 10419




5 BeinosiHeHYe joMalliHero 3a/iaHus Ha TeMy "'[locTpoeHue rpoduieit 12
1o1y6eCKOHEYHOM CTPYHBI B Pa3NW4Hble MOMEHTHI BpeMeHH JiIst
3a/JaHHbIX Hauya/bHbIX YCJIOBUN".

Paspnen 4. Meto
A A CamocTosiTesibHOe yrny6/ieHHOe h3yueHre MaTepraia 1o teme "PeriieHue

6 |Dypbe pereHus . M 26
MetozoM Dypre ypaBHeHHUH rurepboyeckoro Tmna'.
KpaeBbIX 33/iay.
Bcero 3a 5 cemecTp 74
Paspen 5.
HeobxoauMebie
CamocrosiTenibHOe yImyOsieHHOe U3yueHre MaTeprara 1o Teme
7  |cBemeHus u3 o0IIUX |, " 2
Uwucnennoe auddepennupoBanye. UncieHHOe HHTETPUPOBaHHE.
YKC/IeHHBIX
MeTO/IOB.
Pazpen 6. 3apaun CamocTosiTesibHOe yry6/ieHHOe h3yueHue MaTepuaia rno teme "Metof,
Komwm s Jiinepa. Metonsl Pynre-Kytra. Metoans! iinepa u Pynre-Kytra a/is
8  |0OBIKHOBEHHBIX cucTeM OOBIKHOBEHHBIX JubdepeHIManbHbIX ypaBHeHui. [TocTpoerue 10
nuddepeHLIManbHBIX [0AHOIIArOBBIX METOA0B BBICOKOTO NOpsifKa.MHoromaroBsie MeTOALI.
ypaBHEHU. YCTOMUMBOCTE YUC/IEHHBIX METOZ0B. JKeCcTKre ypaBHeHus "

CamocTosiTelbHOe YFHY6]'IEHHOE H3y4yeHHe MaTepuasia 1o TeMam: °®
CpaBHEHI/Ie METOA0B KOHEUHbIX paBHOCTeﬁ, KOJI/IOKAIHH, EY6HOBa—

l'anmepkuHa 1 MeTon HaUMEHBILIMX KBaapaTos; * Meton Putiia.
Pa3nen 7. KpaeBbie p A AP ’ A H

9 A [TocTpoeHne UMCIEHHOTO pelleHrsl Ha 0CHOBE BapUaLlMOHHBIX 12
Al (hopMyTMPOBOK; * ATIIIPOKCHUMALUS CIiIaliHaMH (MeTo/, KOHEYHbIX
3/1eMeHTOB); * UHC/IeHHOe pellieHre CUCTeM JIMHeHHbIX
nmuddepeHIMaNbHBIX YpaBHEHHMH.
p 8 CamocTosiTe/ibHOe yIrTy6/ieHHOe h3yueHre MaTepraria 1o teme "PeriieHue
10 aspen o. METOZIOM KOHEeUHbBIX 37IeMeHTOB 3a/jaui IByMepHOl HeCTalluoOHapHOU 4
UucieHHbIEe METOABI "
. |TerIonpoBoAHOCTH .
pellieHus1 ypaBHeHU! -
B YACTHBIX BrinonHeHve foMaliHero 3a/jaHusi Ha Temy' PellieHHe MeTOZ0M
11 TPOM3BO/THBIX. KOHEeUHBIX BﬂeMEHT(')'B 3aJjauy IByMepHOW HecTal{MOHapHOH 12
TeIUIONPOBOAHOCTH .
Bcero 3a 6 cemecTp 40
4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCHUIL/IVHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 6| 7 8 9 (10| 11 | 12 | 13 | 14 15 |16 17
Borp.
5 TekK|TekK|TekK| TekK|KonTp.P.| 1P| TekK| TekK| TekK|JP| TekK| TekK|TekK| TekK|Kontp.P.| 1P| 3au,
3a4.
6 TekK|TekK|TekK|TexkK| TexkK |IP|TekK TekK|TexkK|OP TexkK|TekK|TekK|TekK| 13 |OP B;g.

YcnoBHBIE 0003HAUEHUS:
e JIP — muarHoctuueckas pabora;
o TekK — Borpocs! Jjjis1 TeKy11[ero KOHTPOJIS;
¢ Koutp.P. — koHTpO/IbHast paboTa;
¢ Bomp. 3au — BOIPOCHI K 3a4eTy;
e [13 — momalHee 3a7iaHue;
¢ Borp. JK3 — BONPOCHI K 9K3aMeHY;
® 3au. — 3aueT.

TeKyuyii KOHTPOJIb YCIIEBAEMOCTH CTY/IEHTOB ITPOBOJJUTCS B ZIMCKPETHBIE BDEMEHHbIE HHTEPBAJIbI B
cnenyomux hopmMax:
e IUarHoctuueckas pabora;
¢ BOIPOCHI /ISl TEKYIIIEr0 KOHTPOJIS;
e KOHTpOJ/bHast pabora;
¢ BOIPOCHI K 3aUeTy;
e /lOMallIHee 3a/IlaHME;
¢ BOIPOCHI K 9K3aMEHY.

HpOME)KyTO‘IHaH aTTecTanusa rpoBoANUTCA B (bOpMaXI
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e 3aueT;
e SK3aMeH.
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5. YYEBHO-METO/IMYECKOE 1 TH®OPMAIIIOHHOE OBECIIEYEHUE
MACHVTLTNHBI

5.1. OcHoBHas /MTeparypa o JUCLMILIMHE:

1. M. O. JlebefeB. . Beegenue B ypaBHeHUs1 MaTeMaTHueckoi ¢usuku. CI16. 5T TY "BOEHMEX" um. [I. ®.
Ycrtunoga, 2011, a51. pec.

2. M. O. JleGefes. . Perienne 3azau Matematiueckoit pusvku Ha Mathcad. CIT6.BT'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2014, 47 3K3.

3. M. O. JleGenes. . BBefieHne B ypaBHeHHs MaTeMaTrueckor ¢usvku. CI16.6I'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2011, 126 3K3.

4. M. O. Jlebenes. . UncieHHbIe METO/BI PeITleHNs] ypaBHEeHUH MaTeMaTrueckor ¢usvku. CI16.BI'TY
"BOEHMEX" um. [I. ®. YctrHoBa, 2012, 78 5k3.

5. M. O. JlebeneB. . UnucieHHbIe METOBI PEIIeHHS 3aia4y MaTeMaTHueckor ¢hu3uku Ha MathCAD.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017, 77 3K3.

6. M. O. Jlebenes. . Perienne ByMepHBIX 3a/lau METOAOM KOHEUHBIX 37ieMeHTOB Ha Mathcad. CIT6.BT'TY
"BOEHMEX" um. 1. ®. YctunoBa, 2018, 37 3k3.

5.2. [lonomHWTebHAS TUTEepaTypa Mo JUCLIUTIVHE:
He Tpelyercsi.

5.3. [leprognueckue U3aHus:
He TpeOyIoTCS.

5.4. TlepeueHb peCcypcoB HH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu "VIHTepHeT", HeOOXOAUMBIX 151
OCBOEHUS AUCIUTLTUHBI, 3/IEKTPOHHbIE OUOIMOTEUHbIE CUCTEMBI:

1. http:/library.voenmeh.ru/ — ®yHzpamenTanbHas 6ubmoreka BI'TY «BOEHMEX» um. 1.®. YCTHHOBS;
2. http://e.lanbook.com/ — 3BC JlaHs.

CoBpeMeHHbIe MpodeCcCUoHa/IbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HarijnoHasnsHast 3nekTponHas bubnmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHasi s1eKTpoHHasi 6ubmoreka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast anekrpoHHasi 6ubmmoreka Poccuiickoro doHza
(byHaMeHTabHBIX MCC/Ie/0BaHUM.

WHdopMarioHHble cCripaBOYHbIe CUCTEMBI:
1. TexakcnepT — VIHGOPMaIMOHHBIM MOPTa TeEXHUUECKOTo pery/upoBaHusi: Hopmel, rpaBu/ia, CTaHAapThI
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b/l TOCTos
cobcrBenHoi reHepauun BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoucynsraarlInroc- nHboOpMariioHHBIN TTOPTaJT IPaBOBOM MHGOPMAILIUH.

5.5. IIporpammHoOe obecrieueHue:

1. Mathcad 15;
2. Mathcad Education - University Edition Term.

5.6. HbopMalMoHHbIe TEXHOOTUU:

B3anMogeticTre ¢ obyuatotmucs mocpeacteom DM1OC Moodle BI'TY «BOEHMEX» um. [1.®. YctuHoBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE TNUCIIAITI/IMHbI

6.1. /IeKijiOHHbIE 3aHATHUA:

Crieiia/;In3npOBaHHbIE Tp66OBaHI/IH 110 o6opy,/:[03aHmo OTCYTCTBYIOT; ayJUTOPHS C [MTOCaJ0YHbIMH MECTAMHU
110 KOJIMYeCTBY CTyAEeHTOB; AOCKA.

6.2. [IpakTHueckue 3aHATUA:

1. Mathcad 15;
2. Mathcad Education - University Edition Term.

6.3. ITpouee:

1. pabouee MecTO TpernofiaBaTesisi, OCHaIlleHHOe KOMITLIOTEPOM C ZIOCTYTIOM B VIHTepHeT;
2. paboure MeCTa CTy/IeHTOB, OCHAIlleHHbIE KOMIBIOTEPAMH C IOCTYTIOM B IHTepHET, NpeiHa3HaueHHbIe 715
paboThI B 37IEKTPOHHOM 06pa3oBare/ibHOM cpefe.
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IIpunoxenue 1
K paboueii nporpaMMe AHCIMITMHBI
YPABHEHUSA MATEMATUYECKOU ®U3NKHA

AnHoTanus pa6oueil mporpaMMsl

Iuctunuaa YPABHEHUSI MATEMATUYECKOM ®U3UKM  spisercs  AUCLUATLUIAHON
o0s3aTe/IbHOM uacTH 0710Ka 1 mporpamMMbl MOATOTOBKY MO HampasieHuto 15.03.03 IIpukaadHas mexaHukda.
JuctuniuHa peanusyercs Ha (akynbreTe E Opyxue u cucremsl BoopykeHus: BI'TY "BOEHMEX" um. [1.®.
YcrunaoBa kadezpoit E7 MEXAHUKA JEO@OPMUPYEMOI'O TBEPAOI'O TEJIA.

MuciurinHa HatlesieHa Ha (POPMUPOBaHKE KOMNemeHyull:
OTIK-1 criocobeH TPUMEHSITH eCTeCTBEHHOHAyuHble U OOIIeWH)KeHepHbIe 3HAHHWS, METOZbI MaTeMaThyeCKOTo
aHa/v3a U MOZieJIMpPOBaHUs B MpodecCcroHaNbHON AesITeTbHOCTY;
TICK-7.5 criocobeH MpOBOAMTL pacueTHbIe PabOThI /i1 00ecrieueHus: IPOYHOCTH aBUAIIMOHHBIX KOHCTPYKLIMH 1
6e3omacHocTu JIA.

Copep>kaHue AMCLIMIIMHB] 0XBaTbIBaeT KPYI' BOIIPOCOB, CBSI3aHHbIX C.
ITporpamMMo# JUCLIUN/IMHEI IPeAYCMOTPEHBI CeAYIOLe BUABI KOHTPOJIS:

TeKyIuil KOHTPOJIb YCIIeBaeMOCTH CTY/IEHTOB TIPOBOAUTCS B AVICKPETHBIE BpeMeHHbIe UHTepPBabl B
ceytonyx hopMax:
e JUarHoctuueckas pabora;
e BOMPOCHI /IJIs TEKYIL[Er0 KOHTPOJISE;
e KOHTpOJibHasi paboTa;
e BOMPOCHI K 3a4eTy;
e /lOMAIlIHee 33/IaHHE;
e BOIPOCHI K 9K3aMeHY.

IIpomexyTouHasi aTTecTarjusi IPOBOJUTCS B popMax:
e 3aueT;
* 9SK3aMeH.

OOm1ass TPY/I0EMKOCTh OCBOEHMS [AWUCHMIUIMHBI cOCTapiaser 6 3.e., 216 u. TIporpamMmoil JWCIUTITUHBI

[IpeZlyCMOTPEHbI JIeKI[MOHHbIe 3aHsTus (51 u.), mpakTthueckue 3aHsaTvs (51 uw.), camocrosTesnbHast pabora
crygenTa (114 u).
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IIpunoxenue 2

K paboueii nporpaMme AHCIMITMHB
YPABHEHUSI MATEMATUYECKOU ®U3UKU

TEXHOJIOI'MU 1 ®OPMbI OBYUEHUA

PekoMeHaIUM M0 OCBOEHHIO JUCLUIUIMHBI JJIs1 CTyAeHTa

TpyA0eMKOCTb OCBOEHUS JUCLIUITIMHEI cocTaBseT 216 4., u3 Hux 102 u. ayAUTOPHBIX 3aHATUH, U 114 4.,

OTBEJEHHbIX Ha CaAMOCTOATE/IbHYHO pa60Ty CTy[eHTa.

PexkoMeHJAL[|U T10 pacripe/ie/ieHrto ya4eOHOTo BpeMeHH 110 BHJaM CaMOCTOSITe/TbHOM paboThI M pa3jesiam

IUCLIMTUIMHBI TIPUBE/IEHBI B TabuIle.

KoHTposib 0CBOEHUST JUCLIUTI/IMHBI TIPOM3BOIUTCS B COOTBETCTBHUHU C [10710)KeHHEM O TeKyIleM, pyOesKHOM
KOHTpOJIE YCIIeBaeMOCTH Y IIPOMEKYTOUHOM aTTecTariiy 00yJaromuxcs.

@DopMbI KOHTPOJISI | KPUTEPHH OLIeHUBAaHUSI TIPUBeJEHEI B MpUiokeHnH 3 K Paboueii mporpamme.

HaumeHoBaHnue padoTbI

Pekomenpyemas
JuTeparypa

TpynoeMKoCTB,
Jac.

yC/I0BHS.

Paspen 1. 3apaun, npuBoAsAINME K yPaBHEeHHsAM MareMarndeckod ¢pu3nku. HauanbHble U KpaeBbie

CamocrosiTesibHOE yriyO/ieHHOe W3yueHre MaTeprasia ro TemMe
"KosnebaHusi MeMOpaHbI IPH Pa3/IMUHBIX HAaua/IbHBIX U FPAHUUHbBIX
yCI0BUAX "

M. O. Jlebees. .
BBezieHuie B ypaBHeHHsT
MaTeMaTrruecKoit pU3MKU:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®@. YctruHoBa, 2011
(1,2)

M. O. JleGees. .
Perienue 3asjau
MaTeMaThueCckou (Gpu3rkm

CamocrosTenbHoe yray6eHHOe U3yueHre MaTepHasa 1o TemMe
"HecTarjuoHapHas TeIioNnpoBOAHOCTb IJIACTUHBI IIPU Pa3/IuUHbIX
HayasbHbIX U TPAaHAYHBIX YCJIOBUAX '

Ha Mathcad: CII6.BI'TY
"BOEHMEX" nm. []. ®.
YcruHosa, 2014 (1)
M. O. JleGepes. .
BBezieHue B ypaBHeHUsT
MaTeMaThue CKOU (DH3UKH:
CII6.BI'TY "BOEHMEX"
uMm. [. ®. YctunHoBa, 2011

(1,2)

Wroro o pasgeny 1

14

Pa3aen 2. YpaBHeHHs MaTeMaTH4ecKol (PM3UKH U UX KIacCH(PUKaALU.

CamocrosiTenibHOE yriy6/ieHHOe U3yUueHre MaTeprara 1o TemMe
"Omnpe/iesieHye TUIA/TUTIOB YpaBHeHUs. OnpesiesieHre 00/1acTh
(obnacTeit) ornpeziesieHUs TUIIA/TUIIOB ypaBHeHus. [IpyBeieHe
ypaBHeHUs K KaHOHWYeCcKoMy BuAy/Bugam.IlosyueHne ypaBHeHUH
XapaKTepUCTHK".

M. O. Jlebenes. .
BBegeHre B ypaBHeHUs
MaTemaTuueCcKou GU3uKu:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®@. YcrtruHoBa, 2011
(3
M. O. Jlebees. .
BBenienue B ypaBHeHUs
MaTeMaTrrueCcKoit pU3MNKU:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®@. YctruHoBa, 2011
(3
M. O. Jlebees. .
Perienue 3aau
MaTeMaTryueCcKod (GU3NKH
Ha Mathcad: CI16.BI'TY
"BOEHMEX" um. [1. ®.

YctuHoBa, 2014 (2,3)

10

Wroro no paspeny 2

10

Pa3pen 3. MeTop xapaKTepHCTHK.

14
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CamocrosiTesibHOE yImyOJieHHOe U3yUueHre MaTeprara 1o TemMe
"Permienvie 3agaun Koty /171t iomybeCKOHEUHOM CTPYHBI'.

BrmosmHeHne fomaniHero 3aganus Ha TeMmy "TlocTpoeHue
rpodusiel noayoeCKOHEUHOH CTPYHBI B Pa3/IMUHbIE MOMEHThI
BpeMEHH /151 3a/JaHHbIX HauasIbHbIX yCJIOBUM'".

M. O. Jlebepes. .
BBezieHue B ypaBHeHUs!
MaTeMaTrrueCcKoi pU3NKU:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®@. YctruHoBa, 2011
(4)

M. O. JleGepes. .
BBezieHue B ypaBHeHUsT
MaTeMaThue CKOU (DH3UKH:
CII6.BI'TY "BOEHMEX"
uM. [. ®. YctunHoBa, 2011
(4)

M. O. JleGeges. .
Pemienue 3amau
MaTeMaThueCcKou (pu3nKu
Ha Mathcad: CI1I6.BI'TY
"BOEHMEX" um. 1. ®.
YcruHosa, 2014 (4)

12

12

Wroro no pa3geny 3

24

Paspen 4. Metop @yphe pellieHUs1 KpaeBbIX 3a/ia4.

CamocrosiTesibHOE yrmy6ieHHOe U3yUueHre MaTeprara 1o TemMe
"Pemiennie Mmetogom Pyphe ypaBHeHU rurnepbo/muecKoro Tuma' .

M. O. Jlebenes. .
BBejieHre B ypaBHeHUs
MaTemaTuueCcKou GU3uKu:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®@. YcruHoBa, 2011
(5)

M. O. Jlebepes. .
BBezieHue B ypaBHeHUs
MaTeMaTrrueCcKoi QU3MNKU:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®@. YctruHoBa, 2011
(5)

M. O. JleGepes. .
Peiienne 3a/jau
MaTeMaThueCcKou (Gpu3nkm
Ha Mathcad: CI16.BI'TY
"BOEHMEX" nm. []. ®.
YctuHoga, 2014 (5-8)

26

Wroro no pa3gpeny 4

26

Pasjen 5. Heo0xoguMbIe CBe/[eHHS U3 00IMX YHC/IEHHbIX METO/I0B.

CamocrosiTenibHOe yrimy0JieHHOe U3yueHre MaTeprara 1o TemMe
"YucnenHoe auddepernypoBanie. UncieHHOe HHTeIpUPOBaHue. "

M. O. Jlebenes. .
Yuic/ieHHbIE METO/IbI
pellieHrs] ypaBHeHUH

MaTeMaThueCKOU (DH3UKH:

CII6.BI'TY "BOEHMEX"

nMm. [. ®. YctunHoBa, 2012
1)

M. O. JleGeses. .
YucieHHbIE METO/IBI
pelLeHys 3a/1au
MaTeMaTryueCcKoi (pU3UKU
Ha MathCAD: CII6.BI'TY
"BOEHMEX" um. . .
YctuHoBa, 2017 (1)

Wroro nio pasgeny 5

Pazpen 6. 3agauu Koiu /isi 00bIKHOBEHHBIX AH((epeHIuaTbHbIX yPaBHEHHH.

CamocrosiTesibHOe yryOieHHOe h3yueHre MaTepHraia 1o TemMe
"Metop Jiinepa. Metoabl Pynre-KyTrTa. Metonl Diinepa u Pynre-
KyTTa a1 cricteM 0OBIKHOBEHHBIX AM(depeHI[iaTbHbIX
ypaBHeHuit.IlocTpoeHre OfHOMIATOBLIX METO/[OB BHICOKOTO
nopsigka.MHorouaroBsle MeTobl. YCTOMUMBOCTb YUC/IEHHBIX
MeToZ0B. JKeCcTKUe ypaBHeHUs "

15

M. O. JleGepes. .
UuicneHHbIE METO/BI
pellieHus: ypaBHeHu!

MaTeMaTrrueCcKoi (pU3MNKU:
CII6.BI'TY "BOEHMEX"
um. 1. ®@. YcrtuHoBa, 2012

10
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2
M. O. Jiebenes. .
UucneHHbIe MeTOABI
pelLLieHus 3a/1a4
MaTeMaTryueCcKod (GU3NKH
Ha MathCAD: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2017 (2,3)

Wroro no pasgeny 6

10

Paspaen 7. KpaeBbie 3afauu.

CamocrosiTesibHOe yIyOsieHHOe U3yyeHue MaTepyasa 1o TemMam: ®
CpaBHeHHe MeTOZIOB KOHEUHBIX Pa3HOCTel, KOJIOKaluyH, ByOHoBa-
l'anepkuHa U MeTO/, HAMMEHBIINX KBapaToB; * Metoz Putia.
ITocTpoeHne UKMC/IEHHOTO pellleHusl Ha 0CHOBe BapHal{MOHHBIX
(hopMyIMPOBOK; * ATIMPOKCUMALUS CIJIaliHaMU (MeTOZ, KOHEYHbIX
3/1IeMeHTOB); ¢ UMC/IeHHOe pellleHre CUCTeM JIMHeWHBIX
nuddepeHLMaNbHBIX ypaBHEHU.

M. O. Jlebenes. .
UucneHHbIe MeTOABI
pellieHrs] ypaBHeHUH

MaTeMaTrnueCcKoi QU3NKU:

CII6.FI'TY "BOEHMEX"

nMm. [. ®@. YctuHoBa, 2012
(3:4)

M. O. JleGees. .
UucneHHbIE METO/BI
pelLeHys 3a/1au
MaTeMaTruyueCcKoi (pU3UKU
Ha MathCAD: CIT6.BT'TY
"BOEHMEX" nm. []. ®.

YctuHoBa, 2017 (4,5)

12

Wroro nio pasgeny 7

12

Pa3pen 8. UncieHHble MeTOABI pellieHUsI yDaBHEeHH

M B YaCTHBIX IMPpOU3BO/JHb!

IX.

CamocrosiTesibHOe yryOieHHOe h3yueHre MaTepHraia 1o TemMe
"PellieHrie METOJOM KOHEUHBIX 3/IEMEHTOB 3aJjaur AByMepHOU
HeCTal[MOHAPHOH TeIIoNpOBOJHOCTH" .

M. O. JleGepes. .
PelieHrie IByMepHBIX
3a/1a4 MEeTO/IOM KOHEUHBIX
31emMeHTOB Ha Mathcad:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®@. YctruHoBa, 2018
(1-5)

M. O. Jlebees. .
YuceHHbIE METO/BI
pellieHHs] ypaBHeHUN

BeinonHeHve goManiHero 3aZiaHus Ha TeMy ' PellieHre MeTO0M
KOHEUHBIX 3/IeMeHTOB 3a/laud JByMepHOU HeCTallMOHapHOU
TeI/IONIPOBOSHOCTH".

MaTeMaThueckoi hU3NKU:

CII6.BI'TY "BOEHMEX"
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IIpunoxenue 3
K paboueii nporpaMMe AHCIMITMHBI
YPABHEHUSI MATEMATUYECKOU ®U3UKU

®OH/IbI ODEHOYHBIX CPE/JCTB

®OH/IbI OLIEHOYHBIX CPE/ICTB, TO3BOJISIIOIHE OIIEHUTh Pe3y/IbTaThl 00yUeHHs 110 JaHHOH AUCLIUITIMHE, BK/TIOUaloT
B Cce0s:

e JuarHocTHyeckas paboTa

e BOTMPOCHI Jijisl TEKYILIeT0 KOHTPOJIS;
e KOHTpOJ/bHas paborta;

*  BOTIPOCHI K 3aUeTy;

e JlOMalllHee 3a/laHue;

e BOIIPOCHI K 5K3aMeHY;

* 3K3aMeH;

e 3auer.

KpuTepun onjeHnBaHus

JuarHoctTuueckas padora
IuarHoctryeckasi pabota npoBoguTcs B popme Tecta B IM1IOC Moodle:

* [IpY IIPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOITPOCOB - He aTTecTarys;
¢ [IpU NpaBWILHOM OTBeTe Ha 60% BOIpOCoB U OoJiee - aTTecTaLysl.

Bonpocs! /151 TeKyl[ero KOHTpoJist

1. YTo noHMMaeTcs oj, TepMUHOM "CTPYHA" MpU BBIBOZIEe YPaBHEHHI MaJlbIX [10TIepeyHbIX KoaeOaHuii?
2. Kak nHarpas/ieHa Ccula HaTsDKeHUs] CTPYHBI?
3. UTo MOHMMAeTCs 10 MajIbIMU TIOTIePEUHBIMU KO/ie0aHUSMU CTPYHBI?
4. Yto 03HauaeT TepMUH "HepacTsoKUMasi CTpyHa''?
5. Uto cnenyeT U3 JOMyIleHUsI O HEPACTSHKUMOCTH CTPYHBI?
6. UTO IMOHKMMAETCsI TI0 MajIbIMM TTPOJO/IbHBIMU KOJIEOAaHUSIMUA CTEPIKHS?
7. Ec/i moroHHast IJIOTHOCTE CTPYHBI siB/sieTcst GyHKLMEeH KoopauHathl (p(x)#const), To Kak OyaeT BHIVISIAETh
ypaBHeHHe KoyiebaHui (BHELIHYe MTOTIepeUYHble CUJIbI OTCYTCTBYIOT)?
8, Ec/u roriepeuHoe ceueHue CTEPKHSI AB/sIeTCs PyHKIMEeH KoopAuHaThI (S(X)#const), TO Kak OyJeT BIT/ISIETh
ypaBHeHHe KoyiebaHui (BHEIHKE MPO0JIbHBIE CUMbI OTCYTCTBYHOT)?
9. Kakuie HauasibHbIE YC/IOBUSI HEOOXOAMMO 3aJjaBaTh TIPY PellieHnH 3aJauy 0 Kojie0aHUsIX CTPYHBI?
10. Kakue Haua/bHbIe YCIOBHs HEOOXOIMMO 3a/1aBaTh MPH PEIIeHUH 33/1a4k HeCTallMOHAPHOM
TEIJIONPOBOJHOCTH CTEPXKHS?
11. YkaxkuTe rpaHUYHbIe YCJIOBUS [/ 3a[ja4U TIPOJONBHBIX KojieOaHUi CTepyKHsI, TTIOKa3aHHOTO Ha PUCYHKe
(mpemnopaBaresib TIpeJiaraeT pa3iiuHble BADUAHTHI).
12. YkakuTe rpaHUYHbIe YCIOBUS JJIs1 3a[ja4M HeCTaL[MOHAPHOH TeIJIONIPOBOJHOCTU CTEP>KHSI, IT0OKa3aHHOI'0 Ha
pUCYHKe (TIperofiaBaTe/ib MpejJiaraeT pas3/juuHble BAPUAHTHI).
13. K KkakoMy THITy OTHOCHUTCS ypaBHeHUe (TIperofiaBaTe/ib IpefJjiaraeT pa3/iMuHble BADUAHThI YPaBHEHUIA).

KonTposibHas pabora

KoHTpobHbIe pabOTHI IPOBOASITCS B KOMITLIOTEPHBIX K/acCax C UCIob3oBaHueM cucreMbl MATHCAD.
PeliieHust KOHTPOJIBHBIX pabOT IPEICTAB/IAIOTCS B PYKOIIMCHOM (hopMe, Ha KOTOPBIX JIO/KHBI ObITh
ripeJCTaB/ieHbl OCHOBHBIE 3aBUCUMOCTH, TTOKa3bIBaroL1e X0/ pelleHus 3ajaud. UncieHHbIN pe3yabTaT u
rpadryecKoe pe/icTaB/eHNe PellieHns JEMOHCTPUPYETCS Ha KoMITbIoTepe. KaxkIbIii BapUaHT KOHTPOJILHOM
pabOThI COZIEPKUT OFHY 3a/auy.
Kputepun orjeHMBaHMs: 3a4ueT / He3aueT.

BompocsI K 3a4ety
1. BeIBOJ| ypaBHEHHUS MalbIX MOMEPEYHbIX KOeOaHu CTPYHBL.
. BeIBoz ypaBHeHNS1 MasbIX MIPOAOJIBHBIX KOeOaHUA CTep)KHSI.
. BbIBOZI ypaBHeHMsI HeCTallMOHAPHOW TeIJIONPOBOAHOCTH CTEPIKHS.
. BeIBoZ| ypaBHeHHS MaslbIX TOTIepeYHBIX KoebaHuii MeMOpaHsbI.
. BbIBOZI ypaBHeHMs TPeXMepHOU HeCTalOHAPHO! TeIJIONPOBOJHOCTH.
. Byl rpaHUUHBIX yCIOBHH C IpUMepaMu.
. IlonsiTe XapaKTepPUCTUKH.
. XapakTepuctruyeckasi popMa CUCTeMbI 2-X OT1epaTopOB.
. Boieog ypaBuenust [I'Anambepa.
10. Joka3arenscTBo 1-0if U 2-0¥ JIeMM [i/1s1 pellieHust 3aJad KosiebaHusi CTPYHBI Ha TTOTYTIPSIMOM.
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11. PacripoctpaHenue KpaeBoro 3ddexra.

12. Cytb MeToga @ypre. ITosmyueHue obiiiero Buza pelieHus AJs 3aiad TUIepOoInuecKoro TUIa.
13. CyTtb MeToga @ypre. [TosyueHre o01iero Bua peleHus AJis 334 11apabo/iMueckoro THIIa.
14. OcHoBHBIe cBOYiCTBa COOCTBEHHBIX 3HaueHUH 3azaurt LITypma-JInyBusis.

15. Pemenvie MetonoM ®@ypbe ABYMEpPHBIX 3a/jau 3/IUTMIITAYECKOTO THUIIA.

16. TTocTpoenue peteHys: MeTofoM Dypre 47151 HEOZHOPOHBIX 3aau rUrepboINUecKoro TUIa.
17. Metog ®yphbe 1151 pellieHus: JBYMEPHbIX 3ajiau THIepOoInuecKoro TUra.

18. Metop ®ypbe f715 pellieHrs JBYMePHBIX 3a/lau 11apabo/IMyeckoro THIa.

JlomaniHee 3afaHue

PeliieHrie MeTO/JOM KOHEUHBIX 3/IeMEHTOB 3a/laud JByMepPHOU HeCTal[MOHAaPHO TerIoNpOBOJHOCTH.
IpernopaBarens 3agaeT GopMy TIACTUHBL, YCIOBUS TeryiooOMeHa Ha CTOPOHAX TJIaCTUHBL. Teropu3nuecKye
CBOMCTBa MaTrepuaJia jiacTUHBI.

Bomnpocs! K 3K3amMeHy

1. OcHOBHbBIE BU/IbI OIIMOOK BLIUMC/IEHUSI.
2. Yucnennoe guddepeniupoBadrie GyHKIHM. CXeMbl ITOTyUYeHHS BBIPAYKEHHH [I7IsT TPOMU3BOIHBIX 1-TO MTOpsIKa
(yHKI[UM 0fHOTO apryMeHTa. [1opsiZloK MOrpelHoCTel pa3IMuHbIX CXEM.
3. Yucnennoe auddepeniupoBadye GyHKOMMA. [TomyueHre BEIpaXKeHUs /1J1s1 IPOU3BOJAHOMN 2-TO TTOPsTKa
(yHKL[UM ofHOTO apryMmeHTa. [1opsiZioK MOrpelHoCTH.
4. YucnenHoe auddepenippoBanue hyHKu. CxeMbl TIOTyUeHNsT BEIPAyKEHWH /IS YaCTHBIX TIPOU3BOJHBIX 1-T0
riopsifika /151 QYHKLMM JBYX apryMeHTOB. [1opsZioK MorpeiHocTel pa3iMuHbIX CXeM.
5. UucnenHoe guddepenippoBanye GyHKIwH. [TomyueHre BoIpakKeHUs AJ1 YaCTHBIX MPOU3BOAHBIX 2-TO
ropsifika /151 QyHKLMM JBYX apryMeHTOB. [10psijoK MOrpeiHoCTy.
6. MeTo/ibl UMC/IEHHOTO UHTErpupoBaHys. [I0CTOMHCTBA U HEJOCTAaTKW Pa3/IMYHbBIX METOZ0B.
7. OpHolaroBsie MetTobl. Metog, Ditnepa st ogHoro AuddepeHIMaILHOTO YpaBHeHUS U AJist cucteMbl 1Y,
[Topsok norpemHoCTy MeToza.
8. OpHomaroBeie MeTofibl. MeToabl Pyure-KyTTa st ofHoro auddepeHnassHOro ypaBHeHUs U 1711 CUCTEMBI
.. [Topsfok NorpeiHocTel MeTOAO0B.
9. MHororaroBele MeTozbl Aziamca-baridopra u Agamca-MoynToHa. [IpenmMyiijecTBa 1 HeIOCTaTKU
MHOTOI1aroBbIX METOZOB 10 CPaBHEHUIO C OZHOLLIATOBbIMM.
10, YCTOWUYMBOCTb YMC/IEHHBIX METOZ0B. JKeCTK1e ypaBHeHUsI.
11. MeTop KOHeUHBbIX pa3HOCTel /1151 IMHeHHBIX KpaeBbIX 3afay.
12. OrieHKa OLIMOKY yCeueHHst MeToja KOHEUHbBIX Pa3HOCTel [I/1s IMHEHHbIX 3a/1au.
13. KpaeBbie 3aziauu. PellieHue cucTeM JIMHENHbIX AU(QepeHIiaNbHbIX YPaBHeHUH.
14. MeTogb! Kosiiokaluu. [TomyuyeHre OCHOBHBIX pa3pellaroluX COOTHOIIeHUH. JIoCTOMHCTBa U HeJJOCTaTKH
MeToza.
15. Metop ByOoHOBa-I"atepkuHa. [TosyueHre OCHOBHBIX Pa3peIaliX COOTHOIIeHn. JJoCTOMHCTBA U
He/loCTaTKU MeToZa.
16. MeToj, HauMeHbIIIMX KBa/ipaToB. [To/lyueHre OCHOBHBIX pa3pellariiix COOTHOIeHUH. JJoCTOMHCTRA U
He/loCTaTKU MeToZa.
17. Metop, Putiia. ITocTpoeHye YMC/IEHHOTO pellleHrs] Ha 0CHOBE BapHUaI[HOHHBIX (hOPMY/IHPOBOK.
18. Anmpokcumaniys criaiitHamul (MeTo/l KOHEeUHBIX 3/1eMeHTOB). UrcieHHOe pellieHre CUCTeM JIMHeMHbIX
nvddepeHIMaIbHBIX ypaBHEHUH.
19. YpaBHenus napabosiuueckoro Tuma. YrcieHHOe pellieHrHe MeTOAOM KOHeUHbIX pasHocTel. [TomyueHue
OCHOBHBIX pa3pellarliX COOTHOLIEHUH.
20. YpaBHeHus napaborueckoro Tra. YnucaeHHoe peleHre MeTO/I0M KOHEUHbBIX 3/1eMeHTOB. [TosyueHue
OCHOBHBIX pa3pellarluX COOTHOLIEHUH.
21. YpaBHeHusi rurepboMueckoro Tuma. YucjieHHoe pellieHre MeToI0M KOHeUHbIX pa3HocTeid. ITonydyeHue
OCHOBHBIX Pa3pellarliX COOTHOIIEHUH.
22. YpaBHeHusI rurepOoMueckoro Timna. YucaeHHoe peliieHre MeTO/I0M KOHEUHBIX 371eMeHTOB. TTonydeHue
OCHOBHBIX Pa3pellarliX COOTHOIIeHUH.
23. YpaBHeHUs 3/UTUNTAYECKOTO TUIa (IByMepHble ypaBHEHUs CTallMOHAPHOW Ter/IONPOBOAHOCTH). YHC/IeHHOe
pellieHre MeTOZOM KOHeUHbIX pa3HOCTel. [losyyeHre OCHOBHBIX pa3pellaroiiiX COOTHOIIeHNA.
24. YpaBHeHUs 3/UTUNTAYECKOTO TUIA (ByMepHble ypaBHEHUs CTallMOHAPHOW Ter/IONPOBOAHOCTH). YHC/IeHHOe
pellleHre MeTOZI0M KOHEeUHbIX 371leMeHTOB. [1o/ryyeHre 0CHOBHBIX pa3pellaroliiX COOTHOLIeHHU.
25. BapualiMoHHble MeTO/] IOCTPOEHNS] KOHEUHBIX 3/IEMEHTOB [I/IS 33/1a4 TeOprH yripyroctu. [lonyueHuve
OCHOBHBIX pa3pellaroliX COOTHOIIeHUH /151 IBYMEepHbBIX 3a[,a4 TEOPUH YIIPYTOCTH.

JK3amMeH

OO0yuaroiuiics UMeeT MPaBOo Ha MoJTyueHre MUHUMAJTbHOH MOJIOKUTE/TLHOMN OL[eHKU TIPU YC/IOBUU
YCTENTHOTO TIPOXMK/EHNS TeKYIIero KOHTPOJIS YCITIeEBaeMOCTH B (hopMe TUarHOCTHUEeCKOU PaboThI B
COOTBETCTBUHU C rpaduKoM pasziesa 4.
ITo pe3syabpTaTaMm ceMecTpa OL[eHUBAEeTCsI 110 CPOKAM BBITIOIHEHHS J1ab0paTOpPHbIX paboT U JOMaIlIHeH
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CaMOCTOSATeNTbHOW paboThl C BO3MOYKHOCTBIO Y/TyUIlIeHHUs OLIEHKW OTBETOM Ha TeopeThdeCcKHe BOMPOCHI.
[TpuMeprl TeOpeTUUYECKHX BOIIPOCOB:
1. Kpurepuii yCTOMUMBOCTH YHCJIEHHOTO PellleHus MeTO[0M MPOTOHKH.

2. FpaHI/IquIe YC/IOBUSA KAKOT'O THIlId dBTOMaTUUeCKHU YUHNTBIBAIOTCA ITPHU YMC/IEHHOM pEIlIeHHNH MeTO40M
KOHEUHBIX 3/IEMEHTOB C UCII0/JIb30BaHNEM BAPHUALIMOHHOT'O METOAa?

3. YcnoBue cornacoBaHMs 11ara 1o BPEMEHU U pda3Mepa CETKU IIPU PEeIIeHWH HeCTallMOHAPHBIX 3aa4d
UKMC/IEHHBIMHU MeTO/ZlaMHU.

3auert

OO0yuaroL1iCss UMEeeT MPABO Ha MOyueHre MUHUMAJTbHOH MOJIOKUTE/TbHOMN OLIEHKU TIPH YC/IOBHU
YCIIEIIHOTO MPOXOXK/IEHUS TEKYIIIET0 KOHTPOJIS1 YCIIEBAeMOCTH B (hOpMe IMarHOCTUUECKON pabOThI B
COOTBETCTBHHU C TpadmKOM pasziesna 4.
ITo pe3ynbraTaMm ceMecTpa OLeHUBAETCS TI0 CPOKAM BBITIO/THEHUS Ta00PaTOPHBIX M KOHTPOJIBHBIX paboT ¢
BO3MO)XHOCTBIO Y/IyUllleHHsI OL|eHKA OTBETOM Ha TeopeTUuecKre BOPOCHI.
[Ipumepsl TeoOpeTHYeCKUX BONPOCOB:
1. YkakuTe coOOCTBEHHBIE 3HAUEHHsI U COOCTBEHHbIe (DYHKLMU /IS 3a/jaUM:
u_tt-u_xx=0
u(0,H)=0,u(l,t)=0

2. YkaxuTe cOOCTBeHHbIe 3HaUeHHs1 M COOCTBeHHbIe (PYHKLIWU /IS 3aiauu:
u_t-u_xx=0
u_x (0,0)=0,u_x (1,H)=0

3. YkaxuTe coOCTBeHHbIE 3HaUeHHs1 M COOCTBeHHbIe (PYHKLIWU [Ji7Is 3a/iauu:
u_xx+u_yy=0

u(0,y)=0,u(Ly)=0

u(x,0)=f_1 (x),

u(x,))=f_2 (x)
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[MacrnopT hoH/a OLIEHOYHBIX CPe/ICTB

KYPC

CEMECTP

HaunmeHnoBaHue pasfenoB u
JMAAKTHYECKUX eUHHI]

BCET'O

AyauTOpHBIE
3aHATHA B
KOHTAKTHOM

dopme

BCETO

Jlekuuu

IIpakTHueckue
3aHATHSA

CamocToaTe/1bHaA
pabora cTygeHTOB

dopmupyemas
KoMmreTreHusa, %

OIIK-1

IICK-7.5

HAVMEHOBAHUE
OIIEHOYHOI'O CPEACTBA

Pazpen 1. 3agaun, npuBoasAe K
yPaBHeHUSsIM MaTeMaTH4eCKOoil
¢u3uku. HauanbHble U KpaeBblie
yC/10BHUA.

22

14

[E
o

Bonpocsl
[
TeKYIL[eT0
KOHTDOJISI

Pa3pen 2. YpaBHeHust
MareMaTu4ecKou GU3UKH U UX
Kaaccupukanus.

13

10

12

10

Bomnpocsl
ISt
TeKyIero
KOHTPOJIS

Pa3pen 3. MeTop xapakTepuCTUK.

35

11

24

10

14

Bormpocer
IS
TeKyIL[eTo
KOHTPOJ14,
KoHTposnbHas
pabora,
Bomnpoce! K
3a4eTy

Paspen 4. Metop @ypbe pelieHus
KpaeBbIX 3a/ja4.

38

12

26

14

14

Bonpocsr
IS
TEeKYILL[eTO
KOHTPOJIS,
KonTponbHas
pabora,
Bonpocer k
3aueTy

Bcero 3a 5 cemecTp

108

34

17

17

74

48

48

Paspen 5. HeoOxoquMble CBejeHHA
M3 00II[UX YHC/IEHHBIX METO/[0B.

10

10

12

Bormpocer
LIS
TeKyILero
KOHTPOJIS

Pa3pen 6. 3agaun Koum ans
00BIKHOBEHHBIX
AuddepeHnianbLHBIX yPaBHEeHUH.

26

16

10

12

14

Bomnpocsl
[
TEeKYIL[eT0
KOHTPOJIS

Paspen 7. KpaeBble 3afauu.

32

20

10

10

12

14

14

Bormpocer
IS
TeKyl1ero
KOHTPOJIS

Pa3pen 8. Unc/ieHHbIe MeTOABI
pellieHHs] ypaBHeHUI B YaCTHBIX
NPOU3BOJAHBIX.

40

24

12

12

16

16

12

Bonpocsl
[
TeKYILL[eT0
KOHTPOJIS,
Bonpoce k
9K3aMeHy,
HomarrHee
3a/jaHue

Bcero 3a 6 cemecTp

108

68

34

34

40

52

52

Bcero no gucuuniuHe

216

102

51

51

114

100

100
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