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1. OEJ/IN OCBOEHUA JUCLHUIIJINHBI

Lenbio ocBOeHMS IUCLATIIMHEI SIB/IsSIeTCS (hOpPMHUpOBaHUe CJlelyIOIMX KOMITeTeHLi:

IICK-8.1 — cnocobHocts mpumeHssTe CAD/CAE TeXHOJIOTMH TIpU MOJE/TUPOBAHUM TOBEIE€HUS 3JIEMEHTOB
MeXaHUUeCKUX CUCTeM, HeOOXOAUMOM [I7IsI PellieHus IPOU3BO/ICTBEHHBIX TIPOEKTHO-KOHCTPYKTOPCKUX 3a/jau

@®OpPMUPOBAHUIO KOMITETEHIIMI CJTYKUT AOCTYKEHUE CIeYIOIIUX Pe3y/ibTaToOB 00pa30BaHMUs:
IICK-8.1

3HAHUS:

* TUTIBI (PU3UYECKUX MPOLECCOB, PUBO/AMINX K YPAaBHEHUSIM MaTeMaThue CKON (U3NKY;

» kmaccuduKalus 3a7ad MaTeMaTHUeCKod (U3MKM 110 TUMAM ypaBHeHWM (rurepOonnyeckue,
rapabostue cKye, UTANITHYe CKHe);

* kaccuduKalms 3aau MareMaThuueckoit GU3MKY 110 BUAAM JOTIOJHUTETBHBIX YCI0BU (3afaua Koy,
rpaHUYHbIe 33/jaun);

* TUITbI TPAHUYHBIX YC/IOBUM Pa3/IMUHbIX 33/jau MaTeMaTHueckoi Qpusmky;

* BapUaHTHI TTIOCTPOEHUS PellleHrH 3a/lau MaTeMaThyeCcKol hU3UKY;

* OCHOBHBIE MeTO/Ibl UMCJIEHHOTO pellleHus 3aiad MaTeMaThueCKol Hu3ukuy;

Ha YpOBHe BOCIIPOU3Be/IeHUSI:

* TIpUMeHeHWe KacCU(UKAl[MM 3aZlad MareMaThyeckod (GU3UKM TI0 TUIY YpaBHEHWM U BUjAaM
JIOTIOJTHUTENILHBIX  YCJIOBUM /i BBIOOpPA MeToZia pellleHHs] KOHKPETHBIX 3a/lau, B T.U. C WCII0Jh30BaHUEM
CreLlMany3MpOBaHHBIX MaTeMaTHUeCcKUX raketoB (Harpumep, MATHCAD);

* IOCTPOEHHe OCHOBHBIX COOTHOLIEHWN JJis YUC/IeHHOIO pellleHus 3ajau (MeToJ, KOHEUHbIX pa3sHOCTeH,
MeTOJ KOHEUHLIX 3/IEMEHTOR);

* aHA/IU3 MOYUYeHHBIX (B T.4. YUCIeHHBIMU MeTOJaMU) PelleHUi;

Ha ypOBHE TTIOHUMaHMUSI:

* BAKHOCTY TIOHMMaHUs U3ydyeHre TeopeTHYeCKMX OCHOB ypaBHEHUM MaTeMaTuueCcKou hr3uKuy;

* (opMHupoBaHWe YpaBHeHUs (CHCTEMBl YpaBHEHHH) U [OIOJHUTENbHBIX YCJIOBUM (HAUanbHBIX |
IPaHUYHBIX) KOHKPEeTHBIX (H3HUUeCKUX MPOLeCCoB;

* IOHMMAaHKSI OCHOBHBIX 3TalloOB aJITOPUTMOB YKC/IEHHOTO pellleHys 3a/iau MaTeMaThueckor (hH3uKy;;

YMeHusi:

TeopeTUUeCKUe:

* BBIBO/]A YPaBHeHUsI (CUCTeMbl ypaBHEHUI) KOHKPETHBIX (pr3rueCKUX MPOLIeCCOB;

* ompefie/leHHe BHJA [JOTOJHUTENBHBIX YC/AOBUM (HaualbHBIX W TPAaHWUHBIX) U (OPM W WX
MareMmaruueckasi popMy/IMpOBKa;

* OLIEHKAa TPaHUI] MPUMEHUMOCTH IIOJy4YeHHOW MaTeMaThyecKOW MOJe/id peanbHOMY  (pr3ndeckoMy
TIpOLieCCy;

MpakTUueCcKue:

* BbIOOD 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 pasHOCTel
WA MeTOJl, KOHEUHBIX 371eMeHTOB C romotnbio nmaketa MATHCAD;;

HABbIKU:

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

* QHA/IMTUYECKOTO pellleHus TIPOCTeNIINX 3a/jau MaTeMaThueCcKoi pU3uKy;

* UCIT0/Th30BaHMsI MaTeMaTrueckoro raketa MATHCAD py1s pelieHust 3a/iad MaTeMaTrue CKOH (hH3UKH..



2. MECTO JNCIIMIVIMHBI B CTPYKTYPE OOII BO

Hucomnummuaa YPABHEHUSA MATEMATUYECKOM ®U3WKHU siB/1seTCs JUCILUIIAHOM
00s3aTe/IbHON YacTH 0;10Ka 1 MporpaMMbI ITOATOTOBKY 110 HarpasieHuto 15.03.03 ITpukaadHas MexaHukd.

CopepXaHue AUCLUIVIMHBI ~ SIBJISIETCSA  JIOTUUECKUM  Tpojo/bkeHWeM  gucuurnivH:  BBICIHITASA
MATEMATHUKA, ®PU3UKA.

CopepskaHue OUCLUTIIMHBI SIBJISIETCST OCHOBOM [iyisi ocBoenusi auciuruiid: MATEMATUUYECKHWE U
KOMIIBIOTEPHBIE MOJAEIN IMPOYHOCTHN nu MEXAHUKHA PA3PYIIIEHWUS],
MATEMATNUYECKUE "N O®OU3SNYECKHUE OCHOBBI TEOPUUM IIPOYHOCTH, TEOPUSA
YIIPYT'OCTHU, TEPMOJVNHAMMUMKA U TEIVVIOIIEPEJJAYA.

IpeaBapuTe/ibHbIE KOMITETEHI[UH, COPMUPOBAHHbBIE Y 00yUarOIIerocs /0 Hauajia U3y4YeHus TUCLIUTIIVHGL

e OIIK-1 — criocobeH MpUMeHSITb eCTeCTBeHHOHAYUYHbIe 1 00I[eMH)KeHepHbIe 3HAHMUS, METO/bI
MaTeMaTUueCKOro aHa/ii3a U MOZIe/TMPOBaHuUs B TIpO(he CCHOHABHOMN /ieaTeTbHOCTH



3. CTPYKTYPA N1 COAEPXKAHUME JUCHUIIJINHBI

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

3.1. CoaepikaHue (JUAAKTHKA) AUCHUTIUHBI

KYPC

CEMECTP

HanmeHoBaHMe pa3fie/IoB U JUAAKTHYECKUX e{HHUI]

BCET'O

AyAuTOpHBIE 3aHATHA

B KOHTAKTHOH (

popme

BCET'O
Jlekuu

IIpakTHUYecKue
3aHATHS

CamocrosTebHas
paboTa CTygeHToB

dopmupyemas
KoMmmneTeHIMs, %

TICK-8.1

Pa3pen 1. 3agaun, npuBoAsiilMe K ypaBHEHHSIM MaTeMaTHuecKoii ¢pu3uku. HauaibHble
KpaeBble YC/I0BHsl. YDaBHEHHe MaslbIX T10TIePeuHbIX KojebaHui CTPyHbI. YpaBHeHHe MalbiX
TPO/{0JIbHBIX KOJIe0aHHil yIIpyroro CTep)kHst. YpaBHEHHE TEIUIONPOBOAHOCTH CTEPXKHSI.
Honepelmble Koneﬁa}m;{ 66}'[1(]/[. YpaBHeHMe MaJIbIX IOIepeYHbIX Koneﬁar-mﬁ MeMﬁpaHbI.
‘YpaBHeH#Me TerIonpoBOAHOCTH. 3-X MepHbIH ci1ydail. Haua/bHble 1 KpaeBble YCI0BHUsL. THUIIBI
KpaeBbIxX ycr10BMil. [TocTaHOBKA KpaeBbIX 3a7ay.

22

14

Pa3pen 2. YpaBHeHusi MaTeMaTu4eckoi (Gu3nKH U uX Kaaccudukanus. KaHoHnueckue
opMbI /1t IMHeIHBIX ArddepeHIMaNbHBIX ypaBHeHHi. [unep6onryeckue, napabomyeckue,
S/TMNTHYeCKHe ypaBHeHust. [IpeoGpa3zoBaHust KoopAHHaT. JIMHeliHOe ypaBHeHHe ¢
TIOCTOSTHHBIMH Ko3duienTaM. JIHeliHOe ypaBHeHHe, He coZepiKalljee CMeIlaHHO
TIpou3BOAHOI. [IpumMeps! 3azad.

13

10

10

Paspen 3. MeTop, xapaKTepUCTHK. XapaKTepUCTUUeCKOe Harpaps/ieHre. XapaKTepUCTHKa
nipocroro orneparopa H[u].Xapakrepucruueckas ¢opma oneparopa h[u,v] = H1[u]+H2[v].
Xapakreprctrueckas opma rapsl oneparopos hi[u,v]. I'unep6onrueckie cuctemsl ¢
TMOCTOSIHHBIMH Ko3ddurmenTamu. Pemenie 3aaun Komy 211 0fHOMEpPHOTO BOJTHOBOTO
ypaBHeHust. Popmyna [lanambepa. Pentenue 3agaun Kotuu /17151 HeOAHOPOAHOTO BOJTHOBOTO
ypaBHeHusl. PellieHre KpaeBbIX 3a/la4 Ha Noynpamoii.OTpakeHye BOJIH Ha 3aKper/ieHHbIX 1 Ha|
cBOOO/HBIX KOHLAX. PellleHKe 3a/1a4M O PacCpOCTPaHeHNH KPaeBOro pexkiMa Ha 10ynpsiMOi.

35

11 5

24

12

Paspen 4. Metop, @yphe pemieHnsi KpaeBbIx 3afau. [1peiBapuTesibHble TOHATHS. CyLTHOCTD
metozia Pypre. CobcTBeHHbIe (YHKLMH U cOOCTBeHHbIe 3HaueHHsi. OCHOBHbIE CBOMCTBA
cobcTBeHHBIX (QYHKLHI 1 COOCTBEHHBIX 3HaueHHH. HekoTophble CBOHCTBA COBOKYMHOCTH
cobcTBeHHBIX (PyHKLWIA. PellieHre HeOZHOPOAHBIX KPaeBbIX 3a7jau MeTofoM Pypbe.
TpumeHeHne MeToa Pypbe K PelleH 0 KPaeBbIX 3a/iau /UIMIITHYeCKOro THIIa.

38

12 6

26

14

Bcero 3a 5 cemecTp

108

34 17

17

74

48

Paspen 5. Heo0OxouMmbie cBeieHHs U3 001X YHC/IEHHBIX MeTo0B. [ToHsiTHe 06 ommbKax
BbIuKc/eHnid. UncneHHoe guddepeniypoBatye. YicieHHOe HHTeTPUPOBaHHUe.

10

12

heh

Paspen 6. 3agaun Ko ans1 06bIK 1x auddep NTbHBIX YPaBHEeHHI.
Opnomrarossle MeTozbl. MeToz Oiinepa.Metozp! Pynre-Kyrra. Metogs! Jitnepa u Pynre-Kyrra
11 CUCTeM 0ObIKHOBeHHbIX AuddepeHIanbHbIX ypaBHeHuid. [IoCcTpoeHye OAHOILArOBbIX
METO/IOB BbICOKOT'O MOPsiAKa. MHOroIaroBble MeTo/bl YCTOHUMBOCTD YMC/IEHHBIX METO/IOB.
JKecTkue ypaBHeHUsI.

26

16 8

10

14

Paspesn 7. KpaeBble 3agaun. MeTo/ KOHEUHBIX Pa3HOCTeH /151 IMHEHHBIX KpaeBbIX 3aau.
OtjeHKa OIIMOKK yCeyeHHsl MeTOfja KOHEeUHbBIX PAa3HOCTeH A1 IMHelHbIX 3ajau.KpaeBbie
3a/jaunl. PellleHre cUCTeM IMHEHHBIX AU depeHLanbHbIX YpaBHeHHH. MeTo/b! KOJUTOKaLH,
By6HoBa-I"aiepKHa U MEeTOZ| HauMeHBLIMX KBa/paToB.CpaBHEHHE METO/0B KOHEUHbIX
pasHocTei, Ko/iokalyu, BybHoBa-T'anepkuHa 1 MeTO/, HAMMeHbILNX KBaZpaToB. MeToz,
Puria. ITocTpoeHUe YNCIEHHOTO PellleHHsl Ha OCHOBE BapHaljMOHHBIX

¢hopMy/IMPOBOK. ATIIPOKCUMALIMSI CIITaliHaMK (MeTOZ, KOHEUHBIX 3/71eMeHTOB). Unc/ieHHoe
pelleHHe CHCTEM JIHHEHHBIX uddepeHIHanbHbIX YPaBHeHH .

32

20 10

10

12

14

Pazpen 8. UncneHHbIe MeTO/ibI PellleHHs1 yPaBHEHUH B YACTHBIX MPOU3BO/HBIX.
"YpaBHeHHs Tapabo/IMuecKoro TUIa. YpaBHeHHUs TUep6O/TNYeCcKOro THIIa. YpaBHEeHHs!
3/TANTAYECKOTO TUMA (JBYMEepHbIe YPaBHEHHsI TEOPHH YIIPYrocTy). Yuc/ieHHoe pelleHue
METOZI0M KOHEUHbIX Pa3HOCTeil 1 MeTO[0M KOHEUHBIX 37IeMeHTOB. BapualiiioHHble MeToz,
TIOCTPOEHHs] KOHEYHBIX 37IEMEHTOB /151 3a/la4 TeOPUHU YIIPYTOCTH.

40

24 12

12

16

12

Bcero 3a 6 cemecTp

108

68 34

34

40

52

Bcero no gucuunianHe

216

102 51

51

114

100

3.2. AyAMTOPHBII NPaKTHKYM

No
n/n

HauMeHOBaHHe

JUCI{UTLTHHBI

Homep n

pa3jesia

Tema NMPpAaKTU4YeCKOro 3aHATHUA

O0nem,

ayp,.
4acoB

Pasnen 1. 3agaum,
TIPUBOJAILHE K
ypaBHEHHsIM
MaTeMaThueCKoi
¢u3vkn. HauanbHele
Y KpaeBbIe YC/IOBHUS.

dopMUpOBaHUe ypaBHEHUH, OMMCHIBAIOIINX Pa3/UuHble (pUu3ndecKre
Tpo1iecchl (KosiebaHusl, Ter/I0NpPOBOJHOCTh).

3a/jaHre Haua bHBIX U KpaeBbIX yC/IoBUM. [TocTaHOBKA 3a7au /st
OJJHOMEPHOT0, IByMEPHOI'0 U TPEXMEPHOIO CJ/1y4Yas.

Pazgen 2.

YpaBHeHUs1
N OnpeneneHue TUMAa YpaBHEHUS Y TIPUBe/IeHNE ero K KAHOHUYe CKOMY
MATEMATHHECKOU BuAy. [TosnyueHue ypaBHeHHH XapaKTEPUCTUK
(bU3UKK U X Ay y yp p p
K/accudukays.

Pazgen 3. Metop

6

PelieHne ypaBHeHHUH KoebaHU# CTPYHBI (ypaBHEHUs TUTIepOOINUeCKOTO

10410




XapaKTepUCTHK.

THIIa) METO/IOM XapaKTePUCTHK. PellieHue 3a/1au /i/ist 0e CKOHEUHOM U
10/1y0e CKOHEUHOM CTPYHBI ITPU PA3/IUUHBIX HAaYa/IbHBIX YCIOBUSX U
IPaHUYHOM YCJIOBUH ([/1s1 T10/1y0eCKOHEUHOM CTPYHbI).

Pasnen 4. Metop

PeliieHue 3a/1au KosiebaHus CTPYHbI (YpaBHEHUs TUIepOo/IMUue CKOro
THUIIA), HECTALMOHAPHOU TeIUIONPOBOAHOCTH CTeP>KHS (YpaBHeHUs

5 |Dypsbe pelieHus 1apabo/InuecKoro TUMa) ¥ CTALMOHAPHOM TEIJIONPOBOAHOCTH TJIACTHHBI 6
KpaeBbIX 3a/au. (YpaBHeHUs 3/I/IMIITAYECKOTO TvMa) MeToZioM Dypre. PellieHue 3ajau npu
pa3/IMYHbIX HayabHBIX YCAOBUSIX U TPAHUUHBIX yC/IOBUSIX.
Bcero 3a 5 cemectp 17
Paspen 5.
Heobxomumebie YucnenHoe auddepeHupoBanye (yHKIWI. OLieHKa BAWSHUSA 111ara
6 |cBemeHus u3 o0IMX |auddepeHIMpOBaHUS HA BEJIMUMHY MTOTPELIHOCTHU /IS Pa3/IMUHBIX CXeM 4
YMCIeHHBIX yuc/ieHHoro AuddepeHLIpOBaHUSI.
MeTO/IOB.
Paszien 6. 3azaun Pemrenne fvddepeHIanbHOTO ypaBHeHUs MeTojoM Oitiepa. PerieHne
Ko st nuddepeHLIMaTBEHOTO YpaBHEeHUsI MeTOZIOM XbioHa. PellieHue
7 | oBBIKHOBEHHBIX nuddepeHLManbpHOTO ypaBHeHUs1 MeToZioM PyHre-KyTTa 4-T0 mopsifka. 8
OLeHKa B/IUSTHUS 11ara AuQQepeHIMpoBaHNs Ha BeIMYUHY MOTPEIHOCTH
IuddepeHLIMaNTbHBIX o
ypaBHEHEL. U1 Kakporo Metoza. Pemmenume cuctem OY metomamu Ounepa u PyHre-
Kyrra.
PerieHue nvHeitHoro auddepeHLIMaIbHOTO YpaBHeHUs 2-T0 MOpsiIKa
MeTO/IOM KOHeUHbIX pa3HocCTel (KpaeBasi 3a/jaua). PellieHre CUCTeMBI 2-X
JMuHeMHbIX AuddepeHIMaTbHBIX YpaBHeHUH 1-To ropsaKa MeTooM
KOHEeUHbIX pasHocCTell (KpaeBas 3ajjaua). PellieHre TMHEMHOTO
nuddepeHLIMaTBEHOTO YPaBHeHHs 2-T0 TOPsIIKa MeTO/IOM KOHEUHBIX
Pasgen 7. Kpaesbie
8 A S/1eMEHTOB Ha OCHOBe MeTo/ja BybnoBa-T'anepkuHa (KpaeBast 3azaua). 10
Perienuie nvHeitHoro AuddepeHLIMaIbHOTO YpaBHeHs 2-T'0 TIOpsiIKa
MeTOZIOM KOHEeUHBIX 3/IeMeHTOB Ha OCHOBe MeTO/la HaMEeHBIIINX
KBa/IpaToB (KpaeBas 3a/iaua). PeitieHue cucTeMbl 2-X JTMHEHHBIX
nuddepeHLIMaNbHBIX ypaBHeHUH 1-ro mopsizika MeTo/joM KOHEUHBIX
3/IeMeHTOB Ha 0CHOBe MeTofa BybHoBa-I'aniepkrHa (KpaeBast 3afiaua).
PelreHne 3aiauy offHOMepHOM HeCTaljMOHApHO TeTIONPOBOAHOCTU
Paszien 8. METO/IOM KOHEUHbIX pa3HOCTel U MeTO/JOM KOHEUHBIX 3JIEMEHTOB.
PeliieHue 3a/1auu O MOMEPEYHbIX KOJIeOAHUSX CTPYHBI (TTPOOIBHBIX
UucieHHBIE METO/bI .
.. [KoTeOaHUSIX CTEP>KHS) METOJJOM KOHEUHBIX Pa3HOCTel U MeTOIOM
9  |pelueHus ypaBHeHUM 12
B YACTHBIX KOHEUHBIX /IeMeHTOB. PellleHue 3a/jauul 3/UTANITHUECKOTO TUTA (Kpy4yeHue
IDO3BOHBIX. CTep>KHsl HEKPYIVIOrO CeueHus, CTalloHapHast AByMepHas
TeTUIONPOBOAHOCTD U T.IT.) METOAOM KOHEUHBIX Pa3HOCTeN U MeTO[0M
KOHEUHBIX 3JIEMEHTOB.
Bcero 3a 6 cemecTp 34
3.3. CamocrosaTenbHas padora crygenra (CPC)
Homep u
Ne HaHMMEHOBaHUe Oo0neMm,
Cojepxanue yueGHOro 3ajaHusi
n/n pa3jena 4acoB
JUCLUATIIMHBI
Pasgen 1. 3agaun, |CamocrosiTesibHOe yITyOsieHHOe M3yuyeHre MaTtepHasna 1o TemMe
1 |mpuBopsiMe K "Konebanusi MeMOpaHbI MPY Pa3/IUUHBIX HAYa/IbHBIX U TPAHUUHBIX 7
ypaBHEHUSIM yCI0BUAX'".
MareMaTHuy4e CKOu CamMocTosiTeIbHOe ymy6neHHoe U3ydyeHHe MaTepuasa 10 TeMe
2 ¢usuku. HauanbHele "HecrarjoHapHasi TeIIonpoBOAHOCTS IJIACTUHBI ITPU PA3/IAUHBIX 7
Y KpaeBble yC/I0BUA. (HayalbHBIX U TPAHUYHBIX YCIOBUSX .
Paspgen 2. CamocTosiTe/ibHOe yry6/ieHHOe h3yueHre MaTepuaia o TemMe
YpaBHeHus "Omnpe/iesieHye TUIA/TUTIOB YpaBHeHUs. OnpesiesieHre 001acTh
3  |mMareMaTruyecKou (obnacTeit) ornpeziesieHUs TUIIA/TUIIOB ypaBHeHus. [IpyBeieHe 10
(hU3UKY U UX ypaBHEeHUs K KaHOHUYeCKoMYy BUAy/Bugam. [TosyueHre ypaBHeHUi
K/IaccuduKaIys. XapaKTepUCTHK".
4 Paspgen 3. Metoz CamocTosiTe/ibHOe yry6/ieHHOe h3yueHre MaTepraria 1o teme "PeriieHue 24
XapaKTepUCTHK. 3agauu Ko /171t mosrybe CKOHEUHOH CTpPYHBI'.
5 |Paspgen 4. Metop, CamocrosiTenbHOe yrmy0sieHHOe h3yueHue MaTepuarna 1o teme "Perenne| 26
®dypee peleHUs MeTo0oM Dyphe ypaBHEHUH rUIepOoIMUecKoro Tuma'.
7 10410




KpaeBbIX 3a/au. CamocTosiTesibHOE yIry6/ieHHOe U3yueHre MaTepuaria 1o teme "PeriieHue
MeTozoM Dypre ypaBHeHUI napabomueckoro Tuma'. CaMoCcTosTeIbHOe
yr1y0/ieHHOe U3yueHre MaTepuaa o teme "Peiienre metogom dyphe
ypaBHEHUI 3/UTUNITUUeCKOTrO TUMa".

Bcero 3a 5 cemecTp 74

Pazpnen 5.

Heobxoaumeie

6 |cBenerms w3 oBmpx E:aMOCTOHTEJIbHOE yray6ieHHOe U3yueHre MaTepraa o Teme ) 2
UucnenHoe auddepeniivipoanre. UnicieHHOe UHTEIPUPOBaHUe.

YMCIeHHbIX

MeTO/0B.

Paspen 6. 3apaun CamocrosiTesibHOe yryOieHHOe n3yueHue MaTepHaria o teme "Metof,

Ko ans Juinepa. Metogbl Pynre-Kytra. Metoabl Jiinepa u Pynre-KyTra a/is

7  |0OBIKHOBEHHBIX cucTeM OOBIKHOBEHHBIX U depeHIManbHbIX ypaBHeHui. [TocTpoeHue 10
v depeHIaTbHBIX [0JHOIIIATOBBIX METOOB BLICOKOTO MOPsiIKa. MHOroIaroBbie METO/bI.
ypaBHEeHUiA. YCTOMUMBOCTL UMC/IEHHBIX METOZOB. JKeCcTKre ypaBHeHus "

CamocrosiTesibHOe yriy6/ieHHOe M3yueHue MaTepuasia 1o TeMam:
CpaBHeHHe MeTO/IOB KOHEUHBIX Pa3HOCTel, KOJIOKalyH, ByOHoBa-

Pasgen 7. Kpaesbie laynepkyHa 1 MeTOZ HaMMeHBLLIMX KBajparoB; * Metoy Putia.

8 A ITocTpoeHne UKC/IEHHOTO pelleHns Ha OCHOBE BaPHALOHHBIX 12

(hopMynUpoBOK; * ANMPOKCUMALUS CIJIaliHaMU (MeTo[, KOHEeUHbIX
371eMeHTOB); * Unc/ieHHOe pellieHre CUCTeM JIMHEeMHBIX
IuddepeHLMaNbHbIX ypaBHEHUA.

Pa3pen 8. CamocrosiTesibHOE yriyOyieHHOe U3yueHue MaTepuaria o teme "PerieHue

YucneHHble MeTO/B! (METOOM KOHEUHBIX 3/IEMEHTOB 3a/laud [ByMEpHOW HeCTaljMOHapHON

9  |pellleHUs ypaBHEHUH TeILIONPOBOJHOCTU" . BhIMoHeHe AOMaIIHeTo 3ajaHust Ha 16
B YaCTHBIX TeMy "' PellieHre MeTOJ0OM KOHEUHBIX 3/IeMEHTOB 3aJjaull JiByMepHOM
TIPOU3BOJHBIX. HeCTal[MOHAPHOH TeTIoNpPOBOJHOCTH" .

Bcero 3a 6 cemectp 40
4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCIHAII/INHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 [6] 7 8 9 10| 11 | 12 | 13 | 14 15 |16| 17
Bormp.
5 TekK|TekK|TexK|TekK | TekK| /P TekK| TexK|Kontp.P.|[IP| TekK|TekK|TexkK| TexK|Koutp.P.|[IP| 3ay,
3au.
Bormp.
6 TekK|TekK|TexkK|TekK TekK|/JP|TekK|TexkK| TekK |[IP|TexK|TekK|TexK|TexkK| TexkK |IP 3;;’
b
TekK

e o o o

YcnoBHbIe 0003HAUEHUS:

[P — muarHoctuueckas pabora;

TekK — BONpOCHI J/151 TEKYIL[Er0 KOHTPOJIS;
KouTp.P. — KOHTpO/bHAsA paboTa;

Bomnp. Dk3 — BOMPOCHI K 3K3aMeHY;

Bormp. 3au — Bonpocsl K 3auery;

I3 — nomailiHee 3ajaHue;

3a4. — 3a4eT.

TeKylyii KOHTPOJIb YCIIEBAeMOCTH CTY/JEHTOB MPOBOJJUTCS B IMCKPETHBIE BpEMEHHbIE HHTEPBAJIbI B
cnenyoiux hopmMax:

JMarHocTuueckas pabora;
BOIIPOCHI /IS TEKYILIET0 KOHTPOJIA,
KOHTpOJTbHasi paboTa;
BOITIPOCHI K K3aMeHY;
BOTPOCHI K 3aUeTy;
JoMalliHee 3a/laHue.

IIpomexyTouHasi aTTecTarusi IPOBOJUTCS B GOpMax:

3aUeT;
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9 10410



5. YYEBHO-METO/IMYECKOE 1 TH®OPMAIIIOHHOE OBECIIEYEHUE
MACHVTLTAHBI

5.1. OcHoBHa#s /MTeparypa o JUCLUILIMHE:

1. M. O. JlebeeB. . Unc/ieHHbIe METO/bI PELleHHsT YPaBHEeHHUM MaTeMaThuecKoi ¢usvku. CI16. BT TY
"BOEHMEX" um. /1. ®. YctuHoga, 2012, 78 5ks.

2. M. O. JlebeseB. . UncieHHbIe METO/bI PEIIIEHHS 3a/jau MaTeMaTrHueckoi Gusrku Ha MathCAD.
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHora, 2017, 77 3K3.

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

4. M. O. Jlebenes. . Permenune 3ajau Matematiudeckoit gusuku Ha Mathcad. CIT16.5I'TY "BOEHMEX" um. [I.
®. YcrunHoBa, 2014, 47 3k3.

5. M. O. JlebeneB. . PerreHre [ByMepHBIX 3a/jau METO/[OM KOHEUHBIX 371eMeHTOB Ha Mathcad. CIT6.BI'TY
"BOEHMEX" um. 1. ®. YctunoBa, 2018, 37 3k3.

5.2. [lonosHUTe bHAS IUTEepaTypa Mo JUCLIUTIIVHE:
He TpelyeTcsi.

5.3. [leprognueckne U3aHuvs:
He TpeOyIoTCS.

5.4. TlepeueHb pecypcoB MH(OPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu "VIHTepHeT", HeOOXOAUMBIX 1151
OCBOEHHS AUCLIUTTUHBI, 3/IEKTPOHHBIE OUOIMOTEUHbIE CUCTEMBI:

1. http:/library.voenmeh.ru/ — ®yHznamenTanbHas 6ubmioreka BI'TY «BOEHMEX» um. [1.®. YCTHHOBa;
2. http://e.lanbook.com/ — 3BC JlaHs.

CoBpeMeHHbIe MpodeCcCUoHa/IbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HarrioHansHast 37eKTpoHHas 6ubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHasi 3ieKTpoHHasi bubmoreka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast anekrpoHHasi 6ubmroreka Poccuiickoro doHza
(byHAaMeHTabHBIX UCCIe0BaHUH.

WHdopMalioHHbIe CripaBOYHbIe CUCTEMBI:
1. TexakcnepT — VIHbOpMaIMOHHBIM MOpTaa TeXHUUeCKOTo pery/iupoBaHusi: Hopmel, rpaBu/a, CTaHAapThI
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l [OCTos
cobctBenHo# reneparun BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTIlmroc- mH(popMaLMOHHBIN TIOPTasl IPaBOBOM MHGOPMAIIUH.

5.5. TIporpammHoe obecrieyeHue:

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

5.6. HbopMalMoHHbIe TEXHOTOTUU:

B3auMo/ielicTBYe ¢ obyyvatornumucs nocpeacteom SVIOC Moodle BT TY «BOEHMEX» um. [I.®. YcTHrHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE TNUCIIAITI/INHBI

6.1. /IeKijiOHHbIE 3aHATHUA:

Crieiia/;In3nPpOBaHHbIE Tp66OBaHI/IH 110 O60py,Z[OBaHI/II-O OTCYTCTBYIOT; ayJUTOPHS C [MTOCaJO0YHbIMH ME€CTaMU
110 KO/IMYeCTBY CTYyAEeHTOB; AOCKA.

6.2. [IpakTHueckue 3aHATUA:

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

6.3. ITpouee:

1. pabouee MecTO TperofiaBaTesisi, OCHaIlleHHOe KOMITLIOTEPOM C ZIOCTYTIOM B VIHTepHeT;
2. paboure MeCTa CTy/IeHTOB, OCHAIlleHHbIE KOMIBIOTEPAMH C I0CTYIIOM B VIHTepHET, MpeiHa3HaueHHbIe JJ1s1
paboThI B 37IEKTPOHHOM 06pa3oBare/ibHOM cpefe.
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IIpunoxenue 1
K paboueii nporpaMme AHCIMITMHB
YPABHEHUSA MATEMATUYECKOU ®U3UKHA

AnHoTanus pa6oueil mporpaMMsl

Iuctunuaa YPABHEHUSI MATEMATUYECKOM ®U3UKM  spisercs  AUCLUATLUIAHON
o0sA3aTe/IbHOM uacTH 0710Ka 1 mporpamMMbl MOATOTOBKY M0 HampasieHuto 15.03.03 IIpukaadHas mexaHukda.
JuctuniuHa peanusyercs Ha (akynbreTe E Opyxue u cucremsl BoopykeHus: BI'TY "BOEHMEX" um. [1.®.
YcrunoBa kadezapoit E7 MEXAHUKA JEO@OPMUPYEMOI'O TBEPAOI'O TEJIA.

MuciurinHa HatlesieHa Ha (POPMUPOBaHKE KOMNemeHyull:
IICK-8.1 cnocobnocth mpumeHssTe CAD/CAE TexXHOJIOTHM TIpYM MO/e/JIMPOBAHMHN TTOBEJEHUSI 37IEMEHTOB
MeXaHU4YeCKUX CUCTeM, He0OXOIUMOM [I7isl PEIIeHUs POU3BO/ICTBEHHBIX IIPOEKTHO-KOHCTPYKTOPCKUX 3a/iau.

CoaeprkaHue [AWCLMIUIMHBI OXBaTbIBaeT KPYI BOIPOCOB, CBfI3aHHBIX C MaTeMaTWKOW (MaremaTruka, Teopus
IvddepeHIManbHBIX YpaBHEHUH, MH(OpMaTHKa U T.01.), (pH3MKoi ((pU3MKa, TeopeTHUecKass MexaHUKa)d CIY>KUT
OCHOBOM [1/11 OCBOEHMSI TaKWX NUCLMIUIMH, KaK JUHAMKKa MallllH, TeOpys yIIPyroCTH, CTPOUTe/bHAsl MeXaHuKa
MallllH, YCTOHUYMBOCTb MeXaHUUeCKHUX CUCTeM U T.II.

[Tporpammoi JUCLUTIIMHBI TIPElyCMOTPEHBI CJIeAyIolre BU/ bl KOHTPOJIA:

TeKylyii KOHTPOJIb YCIIEBAEMOCTH CTY/IEHTOB MTPOBOJJUTCS B ZIMCKPETHBIE BDEMEHHbIE HHTEPBAIbI B
cnenyromux hopmMax:
e JMarHOCTHYecKas paboTa;
*  BOIPOCHI [J/is1 TEKYIETr0 KOHTPOJIS;
e KOHTpOJ/bHas pabora;
¢ BOIPOCHI K 3K3aMEHY;
*  BOMPOCHI K 3aUeTY;
¢ JIOMalllHee 3a/laHue.

IIpoMe)xyTouHas arTecTanys POBOAUTCS B popMax:
e 3auerT;
e SK3aMeH.

OOmast TPYIOEMKOCTh OCBOEHMS AWCLMIUIMHBI COcTaBisieT 6 3.e., 216 u. IIporpammoi AMCLMATIIMHbI

MIpeZlyCMOTPEHbI JIeKI[UOHHbIe 3aHsTus (51 u.), mpaktuueckue 3aHsTHs (51 4W.), camocrtosTesnbHas pabora
cryzneHTa (114 ).
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IIpunoxenue 2

K paboueii nporpaMMe AHCIMITMHBI
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 TIPOM3BOUTCS B COOTBETCTBHUHU C [1010)KeHHEM O TeKyIleM, pyOesKHOM
KOHTpOJIE YCIIeBaeMOCTH Y IIPOMEKYTOUHOM aTTecTariiy 00yJaromuxcs.

@DopMbI KOHTPOJISI ¥ KPUTEPHH OLIeHUBaHUSI TIPUBeJEHEI B MPUIokeHnH 3 K Paboyeii mporpamme.

13

Hanmerosauue paGoTsI Pekomenpyemas TpyaoeMKoCTb,
JMTeparypa yac.
Paspen 1. 3apaun, npuBoAsAINME K yPaBHEeHHsAM MareMarndeckor ¢pu3nku. HauanbHble U KpaeBbie
YC/I0BMHI.
M. O. Jlebees. .
BBenieHue B ypaBHeHUs
CamocrosiTesibHOE yrmy6/ieHHOe U3yUueHre MaTeprara 1o TemMe MaTeMaTHUeCKoi U3HKY:
"Konebanusi MeMOpaHbI MPYU Pa3/IMUHBIX HAaua/IbHBIX U TPAHUUHBIX CII6.ET'TY "BOEHMEX" 7
yCIIOBUAX". M. []. @. YcruHoBa, 2011
(1,2)
M. O. Jlebees. .
Perienue 3asjau
CamocTosTeLHoe yIy6/IeHHoe H3yueHre MaTepyaa 1o Teme MaTeMaTHyeCcKoH (pu3uKu
"HecraloHapHast TeIJIONPOBOJHOCTD M/IaCTUHBI TIPU pasiuyHeix | Ha Mathcad: CIT6.6I'TY 7
Haya/IbHbIX U TPAHUYHBIX YC/IOBUAX". "BOEHMEX" um. /1. @.
YctuHoBa, 2014 (cTp. 3-
15)
Wroro no pasgeny 1 14
Pa3pen 2. YpaBHeHHA MaTeMaTH4YecKOi (PU3UKHN U UX K1acCH(UKaLHA.
M. O. JleGees. .
CamocrositesibHOe yryOieHHOe h3yueHre MaTepHraia 1o TemMe
" BBenenue B ypaBHeHUst
Ormpe/esieHye TUTIA/TUTIOB ypaBHeHus1. OrnpezieneHye 06/1acTu . .
(obnacTeit) orpeenieHysT THMA/TUTIOB YpaBHeHUs1. [IprBeieHe MaTeMaTHUeCKOH QUK 10
ypaBHeHUs K KaHOHUYeCKOMY BUAy/Bugam. [TomyueHre ypaBHeHH CII6.5I'TY "BOEHMEX"
" ’ nM. [. ®. YctunHoBa, 2011
XapaKTepUCTUK". 3)
Wroro no pasgeny 2 10
Paspen 3. MeTtoj xapakTepUCTHK.
M. O. Jlebenes. .
Pemienue 3amau
MaTeMaTruueckou pusnku
Ha Mathcad: CIT6.BI'TY
"BOEHMEX" um. 1. ®.
YctuHoBa, 2014 (cTp. 22-
'(;aMOCTOHTEHLHOE yryOieHHOe U3yueHre marepuana n? Teme 52) 2
Pemenve 3azaun Koty [i1st 11o1y6€ CKOHEUHOM CTPYHBI'. M. O. JleGezes. .
BeenieHuie B ypaBHeHUst
MaTeMarnueCcKol (U3NKU:
CII6.BI'TY "BOEHMEX"
uM. [. ®. YctunHoBa, 2011
“
Wroro no pa3zgeny 3 24
Paspen 4. Metop @yphe pelieHUs1 KpaeBbIX 3a/ia4.
CamocrosiTesibHOE yriy6/ieHHOe U3yueHue MaTepuaia ro TemMe M. O. Jiebenes. . 26
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"

"Pewienue MetoioM Pypbe ypaBHeHUI TiniepboMyecKoro Tvma' .
CamocrosiTesibHOe yImyOieHHOe U3yueHre MaTepyara 1o TemMe
"Pemienre MetozioM Pypbe ypaBHeHH TapaboMuecKkoro TUma'.
CamocrosiTenbHOe yImyOsieHHOe h3yueHue MaTepyara 1o Teme
"Perienrie metozioM Pypre ypaBHeHU! 3/UTUNITUYECKOro TMna'.

Pemienue 3amau
MareMaTuueckoi hr3uKu
Ha Mathcad: CIT6.BI'TY
"BOEHMEX" nm. []. .
YctuHoBa, 2014 (cTp. 52-

69)

M. O. Jlebees. .
BBezieHue B ypaBHeHUs!
MaTeMaThue CKOU (DH3UKH:
CII6.BI'TY "BOEHMEX"
uM. [. ®. YctunHoBa, 2011

“

Wroro no pa3gpeny 4 26
Pa3zpesn 5. Heo0xoaumble cBeJileHHs U3 00IMX YHC/IEHHBIX METOH0B.
M. O. Jlebenes. .
Yuic/ieHHbIE METO/IbI
pellieHus1 ypaBHeHU!
MaTeMaThueCKOU (DH3UKH:
CII6.BI'TY "BOEHMEX"
nMm. [. ®@. YctunHoBa, 2012
CamocrosiTesibHOe yrmy0ieHHOe U3yueHre MaTeprara 1o Teme €8]
" " 2
Uwncnendoe auddepennupoBanye. UrcieHHOe MHTETPUPOBaHHeE. M. O. JleGeges. .
UucneHHbIE METO/IBI
pelleHus 3aiad
MaTeMaTHyueCcKoi (pU3UKU
Ha MathCAD: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2017 (1)
Wtoro nio pasgeny 5 2
Pazpen 6. 3agauu Koiu /st 00bIKHOBEHHBIX AH((epeHIHaTbHbIX yPaBHEHHH.
M. O. JleGeses. .
UucneHHbIE METO/IBI
pellieHus: ypaBHeHu!
MaTeMaTrhueCcKoi pU3MKU:
CamocrosiTesibHOe yrnyOieHHOe h3yueHre MaTepHraia 1o TemMe CII6.BI'TY "BOEHMEX"
"Metop Jiinepa. Metoabl Pynre-Kyrra. Metogs! Ditsiepa u Pynre- |(um. [. . Yctunosa, 2012
KyTTa ans cucteM 0ObIKHOBEeHHBIX AuhepeHnaabHbIX 2) 10
ypaBHeHu.IlocTpoeHre 0JHOLLIArOBBIX METOI0B BEICOKOTO M. O. JleGenes. .
nopsifka.MHoOrouaroBbsie MeTobl. YCTOMUMBOCTb YMC/I€HHBIX YucneHHble MEeTO/bI
MeTOoZ0B. JKecTKue ypaBHeHus . peliieHus 3aja4
MaTeMaTuueckou pusnku
Ha MathCAD: CII6.BI'TY
"BOEHMEX" um. 1. ®.
YctuHoBa, 2017 (2,3)
Wroro nio pasgeny 6 10
Pa3pen 7. KpaeBsbie 3ajaum.
M. O. Jlebees. .
YucneHHble METO/bI
pelleHus 3aaq
CamocrosiTesibHOE yrmy0sieHHOe U3yuyeHre MaTepuasa 1o TeMam: ® MATEMATHUECKOR QH3NKH
o Ha MathCAD: CII6.BI'TY
CpaBHeHHe MeTO[J0B KOHEUHBIX Pa3HOCTeH, KoJutoKaluu, byoHoea- |, "
l'anepkuHa ¥ MeTOZ HAUMEHBIIKUX KBaZparoB; * Meton Putna. BOEHMEX" u. [l ©.
YctuHoBa, 2017 (4-6)
[TocTpoeHue YKC/IEHHOTO pellleHus Ha OCHOBE BaPHALIMOHHBIX M. O. JleGezies. . 12
(hopMyIMPOBOK; * ATIMPOKCHUMALUs CIilalfHaMy (MeToJ, KOHeUHbIX
3/1eMeHTOB); * UHC/IeHHOe pellleHre CUCTeM JIMHeHbIX Hucrentpie METOAB
nuddepeHLIMaNbHBIX ypaBHEHU. PELLICHHA yPABHEHUM
MaTeMarrueCcKol (U3NKU:
CII6.BI'TY "BOEHMEX"
nMm. [. ®. YctuHoBa, 2012
3
Wroro no pasgeny 7 12
Pa3nen 8. YucsieHHbIe MeTO/bI pellieHUs] ypaBHEHH B YaCTHBIX POU3BO/{HbIX.
I [
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CamocrosiTesibHOE yImyOJieHHOe U3yUueHre MaTeprara 1o TemMe
"PerieHrie METOZIOM KOHEUHBIX 3/IEMEHTOB 3aauu BYMEPHOU
HeCTalMOHapHOU TeryIONpPOBOJHOCTU". BhINo/iHeHre JoMalIHero
3a/iaHys Ha TeMy''PellleHre METOZ0OM KOHEUYHBIX 3/IEMEHTOB 3aZ,auu
IByMepHO! HeCTallOHApHOW TeIIONPOBOAHOCTH .

M. O. Jlebepes. .
YucneHHbIE METO/IBI
pelleHus 3aad
MaTeMaTuueckou pusnku
Ha MathCAD: CIT6.BI'TY
"BOEHMEX" nm. []. .
YctuHoga, 2017 (7,8)
M. O. Jlebenes. .
Yuic/ieHHbIE METO/TbI
pellieHrs] ypaBHEHUH
MaTeMaThue CKOU (DH3UKH:
CII6.BI'TY "BOEHMEX"
nMm. [. ®. YctuHoBa, 2012
(4,5)

M. O. JleGepes. .
Perienuie 1BymepHbIX
3a[ja4 MeTO/[0OM KOHEUHbIX
sieMeHTOB Ha Mathcad:
CII6.BI'TY "BOEHMEX"
um. 1. ®@. YctruHoBa, 2018
(1-5)

Wroro no pasgeny 8

16

=
ap

15
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IIpunoxenue 3
K paboueii nporpaMme AHCIMITMHB
YPABHEHUSI MATEMATUYECKOU ®U3UKU

®OH/IbI ODEHOYHBIX CPE/JCTB

®OH/IbI OLIEHOUYHBIX CPE/ICTB, TO3BOJISIIOI[HE OIIEHUTh Pe3y/IbTaThl 00yUeHHs 110 JaHHOH AUCLIUITIMHE, BK/TIOUalOT
B Cce0s:

e JuarHocTHyeckas paboTa

e BOTMPOCHI J|jisl TEKYILIeT0 KOHTPOJIS;
e KOHTpOJbHast paborta;

*  BOTIPOCHI K 3aUeTy;

e JOMalllHee 3a/laHue;

e BOIIPOCHI K 5K3aMeHY;

e 3auer;

e 5K3aMeH.

KpuTepun onjeHnBaHus

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

* [IpY NIPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOITPOCOB - He aTTecTarus;
¢ [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 Harpas/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 oroHHast TIJIOTHOCTE CTPYHEI siB/sieTcst GYHKIMEH KoopauHathl (p(x)#const), To Kak OyZeT BHIVISAETh
ypaBHeHHe KoyiebaHui (BHELIHYe MTOTIepeUYHble CUJIbI OTCYTCTBYIOT)?
8, Ec/u roriepeuHoe ceueHue CTEPKHS AB/sIeTCs PyHKIMEeH KoopArHaTHI (S(X)#const), TO Kak OyJeT BIT/ISIIETh
ypaBHeHHe KoyiebaHui (BHEIHYE 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 [/ 334U TIPOJONBHBIX KojleOaHUi CTepyKHsl, TTIOKa3aHHOTO Ha PUCYHKe
(mpemnopaBaresib TIpeJiaraeT pa3iiuHble BADUAHTHI).
12. YkakuTe rpaHUYHbIe YCIOBUS JJIs1 3a[ja4M HeCTaL[MOHAPHOH TeIJIONIPOBOJHOCTU CTEP>KHSI, IT0OKa3aHHOI'0 Ha
pUCYHKe (TIperiofiaBaTe/ib MpejJiaraeT pas3/juuHble BAPUAHTHI).
13. K KkakoMy THITy OTHOCHUTCS ypaBHeHUe (TIperofiaBaTe/ib IpefJjiaraeT pa3/iMuHble BADUAHThI YPaBHEHUIA).

KonTposibHas pabota

KoHTpobHbIe pabOTHI IPOBOASITCS B KOMITLIOTEPHBIX K/acCax C UCIob3oBaHueM cucreMbl MATHCAD.
PeliieHust KOHTPOJIBHBIX pabOT IPECTAB/IAIOTCS B PYKOIIMCHOM (hopMe, Ha KOTOPBIX JI0/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 3aauy.
Kputepun orjeHMBaHMs: 3a4ueT / He3aueT.

BompocsI K 3a4ety
1. BeIBOJ| ypaBHEHHUS MalbIX MOMEPEYHbIX KOeOaHu CTPYHBL.
. BeIBoz ypaBHeHHS Ma/bIX MIPOZAOJIBHBIX KOIe0aHUA CTepyKHSI.
. BbIBOZI ypaBHeHMsI HeCTallMOHAPHOW TeIJIONPOBOAHOCTH CTEPIKHS.
. BeIBoZ| ypaBHeHHS MasIbIX TOTIepeYHBIX KoebaHuii MeMOpaHsbI.
. BbIBOZI ypaBHeHMs TPeXMepPHOU HeCTalMOHAPHOH TeIJIONPOBOJHOCTH.
. Byl rpaHUUHBIX yCIOBHH C IpUMepaMu.
. IlonsiTe XapaKTepPUCTUKH.
. XapakTepuctruyeckasi popMa CUCTeMbI 2-X OT1epaTopOB.
. Boieog ypaBuenust [I'Anambepa.
10. Joka3arenbcTBo 1-0if M 2-0¥ JileMM [i/1s1 pellieHust 3a[ad 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. ITosyueHre o01iero Bua peleHus AJis 3aad rmapabo/iMueckoro THIa.
14. OcHoBHBIe cBOYiCTBa COOCTBEHHBIX 3HaueHUH 3azaurt LITypma-JInyBusis.

15. Pemenvie MetonoM @yphe ABYMepPHBIX 3a/jad 3/ITMIITAYECKOTO 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/iau 1apabo/IMyeckoro THIIa.

JlomaniHee 3afaHue

PerieHrie MeTO/JOM KOHEUHBIX 3/IeMEHTOB 3a/laud JByMepHOU HeCTal[MOHAaPHOM TerIoNpPOBOJHOCTH.
IpernopaBarens 3agaeT GopMy TIACTUHBL, YCIOBUS TeryiooOMeHa Ha CTOPOHAX TJIaCTUHBL. Teropu3nuecKye
CBOMCTBa MaTepuaJsia MiacTUHEI.

Bomnpocs! K 3K3amMeHy

1. OCHOBHbBIE BU/IbI OIIMOOK BHIUMC/IEHUSI.
2. Yucnennoe guddepeniupoBadrie GyHKIHM. CXeMbl ITOTyUYeHHS BBIPAYKEHHH [I7IsT TPOMU3BOIHBIX 1-TO MTOpsIKa
(yHKI[UM 0fHOTO apryMeHTa. [1opsiZloK MOrpelHoCTel pa3IMuHbIX CXEM.
3. YucnenHoe guddepeniupoBadue GyHKOMA. [TomyueHre BEIpaXKeHUs /11 IPOU3BOJAHOM 2-TO TTOPsIKa
(yHKL[UM ofHOTO apryMmeHTa. [1opsiZioK MOrpelHoCTH.
4. YucnenHoe auddepenippoBanue hyHKuM. CxeMbl TIOTyueHNsT BEIPAyKEHUH [JI7IsI YaCTHBIX TIPOU3BOJHBIX 1-T0
riopsifika /151 QYHKLMM JBYX apryMeHTOB. [1opsZioK MorpeiHocTel pa3iMuHbIX CXeM.
5. YucnenHoe guddepeniposanue GyHKIwH. [TomyueHre BoIpayKeHUs /1 YaCTHBIX MPOU3BOAHBIX 2-TO
ropsifika /151 QyHKLMM BYX apryMeHTOB. [10psijOK MOrpeiHoCTy.
6. MeTo/ibl UMC/IEHHOTO UHTErpupoBaHys. [I0CTOMHCTBA U HEJOCTAaTKW Pa3/IMYHbBIX METOZ0B.
7. OpHolaroBeie MetTobl. Metog Ditnepa Ajist ogHoro AuddepeHIMaTILHOTO YpaBHeHUS U AJist cucteMbl 1Y,
[Topsok norpemHoCTy MeToza.
8. OpHorraroBbie MeTofibl. MeToabl Pyure-KyTTa gyt ogHoro auddepeHInassHOro ypaBHeHUs U 1711 CUCTEMBI
.. [Topsfok NorpeiHocTel MeTOAO0B.
9. MHororaroBele MeTozbl Aziamca-baridopra u Agamca-MoynToHa. [IpenmMyiijecTBa 1 HeIOCTaTKU
MHOTOI1aroBbIX METOZOB 10 CPaBHEHUIO C OZHOLIATOBbIMM.
10, YCTOWUYMBOCTb YMC/IEHHBIX METOZ0B. JKeCTK1e ypaBHeHUsI.
11. MeTop KOHeUHBbIX pa3HOCTel /1151 IMHeMHBIX KpaeBbIX 3afad.
12. OrieHKa OLIMOKY yCeueHHst MeToja KOHEUHbBIX Pa3HOCTel [I/1s IMHEHHbIX 3a/1au.
13. KpaeBbie 3aziauu. PellieHue cucteM JMHENHbIX AUQQepeHIiaibHbIX YPaBHeHUH.
14. MeTogb! KosioKaluu. [TomyyeHre OCHOBHBIX pa3pellaroluX COOTHOIIeHUH. JIoCTOMHCTBa U HeJJOCTaTKU
MeToza.
15. Metog BybHOBa-I"atepkuHa. [TosyueHre 0CHOBHBIX pPa3pelariX COOTHOIIeHUi. JJOCTOMHCTBA 1
He/loCTaTKU MeToZa.
16. MeToj, HauMeHbIIIMX KBa/ipaToB. [To/lyueHre OCHOBHBIX pPa3pellariyix COOTHOIeHUH. JJoCTOMHCTBA U
He/loCTaTKU MeToZa.
17. Metop, Putiia. ITocTpoeHye YMC/IEHHOTO pellleHrs] Ha 0CHOBE BapHUaI[HOHHBIX (hOPMY/IHPOBOK.
18. Anmpokcumaniys criaiitHamu (MeTo/l KOHEeUHBIX 3/1eMeHTOB). UrcieHHOe pellieHre CUCTeM JIMHeNHbIX
nvddepeHIMaIbHBIX ypaBHEHUH.
19. YpaBHeHus napabosiuueckoro Tuma. YncieHHOe pellieHHe MeTOAOM KOHeUHBIX pasHocTel. [TomyueHue
OCHOBHBIX pa3pellarliX COOTHOLIEHUH.
20. YpaBHeHus napaborueckoro Tra. YnucaeHHoe peleHre MeTO/I0M KOHEUHbBIX 3/1eMeHTOB. [TosyueHue
OCHOBHBIX pa3pellarliX COOTHOLIEHUH.
21. YpaBHeHusi rurepboMueckoro Tuma. YucjieHHoe pellieHre MeToI0M KOHeUHbIX pa3HocTeid. ITonydyeHue
OCHOBHBIX Pa3pellailuX COOTHOLIEHUH.
22. YpaBHeHusI rurepOoMueckoro Timna. YucaeHHoe peliieHre MeTO/I0M KOHEUHBIX 371eMeHTOB. TTonydeHue
OCHOBHBIX Pa3pellarldX COOTHOIIeHUH.
23. YpaBHeHUs 3/UTUNITAYECKOTO TUIa (ZByMepHble ypaBHEHUSs CTallMOHAPHOW TerIONPOBOAHOCTH). YHCIeHHOe
pellieHre MeTOZOM KOHeUHbIX pa3HOCTel. [losyyeHre OCHOBHBIX pa3pellaroiiiX COOTHOIIeHNA.
24. YpaBHeHUs 3/UTUNTAYECKOTO TUIa (IByMepHble ypaBHEHUs CTallMOHAPHOW Ter/IoNPOBOAHOCTH). YHCIeHHOe
pellleHre MeTOZI0M KOHEeUHbIX 371leMeHTOB. [1o/ryyeHre 0CHOBHBIX pa3pellaroliiX COOTHOLIeHHU.
25. BapualijMoHHble MeTO/] TIOCTPOEHUS] KOHEUHBIX 3/IEMEHTOB [I/Is 3a/1a4 TeOprH yripyrocty. [lonyueHuve
OCHOBHBIX pa3pellaroliX COOTHOIIeHUH /151 IBYMEepHbBIX 3a[,a4 TEOPUH YIIPYTOCTH.

3auer

OO0yuaroiuiics UMeeT MPABOo Ha MoJTyueHre MUHUMAJTbHOM MOJIOKUTE/TLHOMN OLIeHKU TIPU YC/IOBUU
YCTENTHOTO TIPOXMK/EHNS TeKYIIero KOHTPOJIS YCITIeEBaeMOCTH B (hopMe TUarHOCTHUEeCKOU PaboThI B
COOTBETCTBUU C TpaduKoM pasziesia 4.
ITpuMepbl TeopeTHUYeCKUX BOIPOCOB:
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1. YKakuTe coOOCTBEHHBIE 3HAUEHUSI U COOCTBEHHbIE (DYHKIMHU /IJIS 3a/]aUM:
u_tt-u_xx=0
u(0,t)=0,u(l,t)=0

2. YkakuTe COOCTBEHHbIE 3HAUeHHsI M COOCTBEeHHbIe (PYHKLIUH [i/Is 3a/Iauu:
u_t-u_xx=0
u_x (0,H)=0,u_x (1,t)=0

3. Ykakute coOOCTBEHHBIE 3HAUEHHUSI U COOCTBEHHbIE (DYHKLIMH /1S 3a/IaUu:
u_xx+u_yy=0

u(0,y)=0,u(l,y)=0

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

u(x,)=f_2 (x)

Jk3aMeH

OO0yuaroL1iCss UMeeT MPABO0 Ha MOyueHre MUHUMAJIbHOH MT0JIOKUTE/ILHOM OL|eHKU TIPH YCIOBHU
YCIIEIIHOTO MPOXOXK/IEHUS TEKYILETO KOHTPOJIS1 YCIIEBAEMOCTH B (hOPMe IMaTHOCTUUECKOM pabOThI B
COOTBETCTBHH C TpadmKOM paszienia 4.
T0 pe3y/ibTaTaM CEMEeCTPa OL[eHUBAETCS TI0 CPOKAM BBITIOJTHEHUSI Tab0PaTOPHBIX paboT U JoMallHek
CaMOCTOSITe/TbHOM PabOTHI C BO3MO>KHOCTBIO Y/IYUITIeHHsI OIJeHKH OTBETOM Ha TEOPETHUYeCKHE BOITPOCHI.

[IpuMepr! TeopeTUUYECKHX BOIIPOCOB:
1. Kpurepuii yCTONUMBOCTH YMC/IEHHOTO pellleH!s] MeTOo/[0M MPOTOHKH.

2. FpaHI/IquIe YC/IOBUSA KAKOT'O THIld dBTOMaTUUeCKHU YUHUTBIBAIOTCA ITPHU YMC/IEHHOM pEIlIeHHNH MeTO40M
KOHEUYHBIX 3/IEMEHTOB C MCI10/Ib30BadHHWEM BapHUALIMOHHOI'O METOAEI?

3. YcnoBue cornacoBaHMs 11ara o BPEMEHU U pd3Mepa CETKU IIPU PEIIeHWH HECTAalJMUOHAPHBIX 3aa4
UKC/IéeHHbIMH MeTOJaMHU.
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[Macrnopt hoHza OLIEHOUHBIX CPe/ICTB

KYPC

CEMECTP

HaumeHoBaHue pasjesioB 1
JUAAKTHYECKHUX e{HHUI]

BCET'O

AypuTopHBIe
3aHATHA B
KOHTAKTHOH

tdopme

BCEI'O
Jlekum
IIpakTHueckue
3aHATHSA

CamocroaTebHasA
paboTa CTyaeHToB

dopmupyemas
KoMmIeTeHusa, %

IICK-8.1

HAVMMEHOBAHUWE
OIIEHOYHOI'O CPEACTBA

Pazpen 1. 3agaun, npuBoasAne K
yPaBHeHUSsIM MaTeMaTH4eCKOoil
¢u3uku. HauasbHble U KpaeBbie
yC/10BHUA.

22

14

—_
N

Bonpocsi
[
TEeKYIL[eT0
KOHTDOJISI

Pa3pen 2. YpaBHeHust
MaTeMaTH4ecKou GU3UKH U UX
Kaaccupukanus.

13

10

10

Bomnpocsl
ISt
TeKyIero
KOHTPOJIS

Pa3pen 3. MeTop XxapakTepuCTHK.

35

11 5 6

24

12

KonTponbHas
pabora,
Bormpoce! k
3aueTy

Paspen 4. Metop @yphe penieHust
KpaeBbIX 3a/ja4.

38

12 6 6

26

14

KonTtponbhas
pabora,
Bonpocsr
IS
TeKyIL[ero
KOHTPOJI4,
Bonpocer k
3auery

Bcero 3a 5 cemecTp

108

34 | 17 17

74

48

Paspen 5. Heo0xoauMbIe CBeJeHHS U3

OGHII/IX YUC/JIeHHbIX MET0/10B.

10

12

Bormpocs!
IS
TeKYyILero
KOHTPOJIS

Pa3pen 6. 3agauu Koiuu gis

00BIKHOBEeHHBIX Ju(depeHHaNBHBIX

ypaBHeHHUH.

26

16 8 8

10

14

Bonpocsr
s
TeKYILL[eTO0
KOHTPOJIS

Pazpen 7. KpaeBsbie 3ajaumn.

32

20 | 10 10

12

14

Bormpocer
LIS
TeKyl1ero
KOHTPOJIS

Pa3pen 8. UncneHHbIe MeTOABI
pellleHus] ypaBHeHWH B YaCTHBIX
NPOU3BOAHBIX.

40

24 | 12 12

16

12

Bonpocsr
[
TEeKYILL[eTO0
KOHTPOJS,
Bonpoce k
9K3aMeHy,
HomarrHee
3a/jaHue

Bcero 3a 6 cemecTp

108

68 | 34 | 34

40

52

Bcero no gucuurinHe

216

102 | 51 51

114

100

19

10410
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