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(mpotokon 3acemanust Ne 1 ot «30» asrycra 2018r.).



1. Ilean ocBOEHUN TUCHUILIHHDBI

Lenb — ¢opmupoBaHue y CTyIeHTOB Oa30BbIX 3HAaHUN IO MaTeMaTU4YECKO (¢u3mKe,
U3y4eHHE KOTOPBIX CBSA3aHO OMmKamuMm o0pa3oM C NPUKIATHBIMU HHKCHEPHBIMHU 3a/1a4aMH,
oOydeHne MaTeMaTH4ecKoi (popMynHpoBKe PU3NYECKUX 3a7a4 C HAYaJIbHO-KPAeBbIMU YCIOBUSMH,
OBJIAJICHUE MeTonaMu perieHuss U (depeHINaTbHBIX YPaBHCHHN B YaCTHBIX IPOU3BOJHBIX
MaTeMaTH4eCKON (PU3MKHU.

2. MecTo aucuuniuHbl B cTpykrype OITIOII BO

Jannas qucruruinHa (Y4eOHbIA Kypc) OTHOCUTCS K BapuaTUBHOM yacTu 1ukiia OT/]

®DaKynbTaTUBBI.

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpPbIX Oaszupyercs JAaHHas JUCLUIUIMHA!
«Matemarudeckuii ananus», «luddepeHnpuanbaple ypaBHEHHUS», «SI3BIKH IMPOTpaMMUPOBAHUMY,
«OCHOBBI KOMITBIOTEPHOU Ipadukn», «KoMnbroTepHOE MOAECTUPOBAHUEY.

JIMCUMIUTMHBL ¥ IPAKTUKHU, 11 KOTOPBIX OCBOEGHUE JAHHOMN TUCIUIUIMHBI HEOOXOIUMO KaK
IpEe/IIeCTBYIOIIee: 3HAHUS, YMEHUS, HAaBbIKU, NpUoOpeTaeMble B pe3yjbTaTe M3ydyeHHs JaHHOU
JUCLUIUIMHBI HEOOXOIUMBbl B MPAKTHUUECKON U HAYyYHO-HCCIIEIOBATENbCKON AESITEIbHOCTH U IS
BBINOJIHEHUS BBITYCKHOM KBaJIM(UKALIMOHHON pabOTHI.

3. IlianupyemMble pe3yJbTAThl 00y4eHHUsI

®opmupyemble U

I/IH)II/IKaTopr JOCTHIKCHUSA

KOHTPOJIMpyeMble .
KOMIeTeH U [l1anupyemsie pe3yabTaThbl 00y4eHHs
KOMIIETEeHI[UH
(Koa 1 HAMMEHOBaHUE)
(KO M HAMMEHOBAHUE)
(ITIK-1) Cniocoben (UIIK1-1) 3Haer 3HaTh: MOAXO/IBI UCTIOIB30BAHUS

pa3pabaTbIBaTh U
aHATM3UPOBATH
KOHIIETITyaJIbHbIE U
TEOPETHYECKHE MOJEIH
pelaeMbIX HayqHbIX
npo0JieM u 3aaau

OCHOBHBIE ITOAXO/BI K
ITOCTPOEHHUIO HENPEPBIBHBIX U
JVCKPETHBIX
MaTeMaTHYECKUX MOJENIEN B
pa3nuyHbIX 007aCTAX 3HAHUHN

MaTEMAaTHUYECKUX METOAOB ISl PEILICHUS
HayvaJlbHO-KPAeBBIX 3a/1a4 B 0071aCcTH
(U3MKH BOJTHOBBIX IPOIIECCOB U

T y3MOHHBIX NTPOLIECCOB U KPAEBbIX
JUIMNTUYECKUX 3a7a4

(UIIK1-2) Ymeer
CTPOUTH U aHAJIU3UPOBATH
MaTeMaTHIeCKUE MOJIEITH
pa3UYHBIX SBJICHUH U
IIPOLECCOB U BBINIOJIHATE HA
HX OCHOBE HAaydHbIC
HCCIICA0BAaHM B pa3jIMUYHBIX
00J1aCTAX JeITEbHOCTH

YMeTh: NpUMEHSATh MaTeMaTHYECKHe
METOJBl U TNPUKIATHOE NPOrpaMMHOE
oOecrniedyeHure Al OCTPOEHUs MoJIenen
¢bu3nyecKkux sBICHUN

Bnanets: nmpuemMamMu KOMOBIOTEPHOM
BU3YaJM3alliH Pe3yJbTaTOB
MIPOrPAMMHOM peanu3aluy YUCIEHHOTO
MOJICIIMPOBAHUS (PU3UUECKHUX MTPOIIECCOB




4. CTpyKTypa U coepKaHue TUCHUILINHBI

®opMbI TEKYLIET0

Bun . KOHTPOJIA
Monyas (pa3aei) | y4eOHOM HaHMeHOBaHIfe TOM samTTi Cemect Oo0Bem, 4. basl Hurepa (HauMeHOBaHMeE
(y4ueOHOM padoThI) p KTHB, Y.
padoThI OLICHOYHOI'0
cpeacTna)
Monyib 1. Jlexk |Tema 1. YpaBHeHus Matematndeckoil Gpusnku. HauanbHble n 2 2
Beenenune I'PaHUYHBIC YCIOBUS
[MIp3  |IIpaktuueckas padora Ne 1. YpaBHeHUS MareMaTu4ecKon 2 2 Pa3HoypoBHEBBIE
¢u3uku. HayanbHble U rpaHUYHBIE YCIOBUS 3a/la4M U 3aJaHus
Kommuext Ne 1
Monyib 2. Jlex |Tema 1. 3anaua Komu /i BOJTHOBOTO ypaBHEHUS U 2 1
YpaBHEHUA pacnpoCTpaHEHUE BOJIH B HEOTPAHUYEHHOM IPOCTPAHCTBE
rUIEePOOINIECKOTO Tema 2. Kpaesble 3agaun. CoOCTBEHHbIE 3HAUE€HUS U 2 1
TUIA cobctBeHHble pyHkuuu 3anaun Ltypma — JInyBuiuis
[Mp3  |IIpaktuueckas padota Ne 2. 3amaya Komm amst BOTHOBOTO 2 2 Pa3HoypoBHEBBIE
YPaBHEHHUS U PACIPOCTPAHEHHUE BOJIH B HEOTPAaHUYEHHOM 3a/la4M U 3aJaHus
npocTtpaHcTBe. KpaeBbie 3a1aum. KommiexT Ne 2
Monyib 3. Jlex |Tema 1. YpaBHeHue TemnonpoBogHOCTH. Pemenne MeToqoM 2 1
YpaBHEHMS Dypee
napaboInYecKoro Tema 2. Penrenne ypaBHEeHUs IepeHOCa METOIaMU 2 1
THTIA npeobpaszoBanusg Pypwe u npeodpazopanus Jlamnaca.
[Ip3  |IIpaktuueckas paborta Ne 3. YpaBHeHUE TEIIONPOBOJHOCTH. 2 2 Pa3HoypoBHEBEIE
Pemenue meroom @ypre. Penienre ypaBHeHUs mepeHoca 3aJ1a41 U 3a1aHUS
MeToaaMu npeodpazoBanus Pypre U npeoOpa3oBaHUsS Kommiexr Ne 3
Jlamaca.
Monyis 4. Jlex |Tema 1. YpaBuenus Jlamnaca u ITyaccona. Teopus 2 1
'YpaBHEHUS MOTEHIIHANA
PIUTUIITUYECKOTO Tewma 2. 3agaua [qupuxie. Pemenue metonom dhyakmun ['puHa 2 1
TUIa Cam  |M3yueHue nureparypbl 2 45
[Ip3  |IIpaktuueckas pabora Ne 4. Vpasuenus Jlamaca u 2 2 Pa3HoypoBHEBBIE
ITyaccona. Teopus noreHuunana. 3anada {upuxie. Pemenue 3aJ1a4M U 3aJaHus
MeToaoM pyukiuu ['puHa Kommnekt Ne 4
Cam  |IlogroroBka K 3a4eTy 2 10,75
ITA  |[IpomexyTouHas aTTecTamus 2 0,25
UTOIO: 72




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Hcnonbs3yroTest CTaHIapTHBIE (TPaAulIMOHHBIC) 00pa30BaTeIbHBIC TEXHOJIIOTUHN: JICKITUN 1
MIPAKTUYECKHE 3aHITHS B KOMITBIOTEPHOM KJIACCE, CAMOCTOSTEbHAS paboTa

6. MeToauyeckue yKazaHHs 110 OCBOCHHMIO U CUMIIIMHBI

6.1. PexoMeHIal UM IO NOATOTOBKE K JIEKIIHOHHbIM 3aHATHAM

W3ydyeHne JUCHMIUIMHBI TpeOyeT CHUCTEMAaTHYECKOIO0 U IOCIEA0BATEIbHOIO HAKOIUICHUS
3HaHUM, ClIeJ0BaTENIbHO, IPOIYCKH OTAEIbHBIX TEM HE MO3BOJIAIOT ITTyOOKO OCBOUTH IPEAMET.

B Xozme JNEKUMOHHBIX 3aHATHM 3a7aBaTh IIPENOJABATENI0 YTOYHSIOIIAE BOIPOCHI C LEIBIO
YSICHEHMS TEOPETUYECKUX TTOJIOKEHHUN, Pa3pELICHNs] CIIOPHBIX CUTYaLUN.

CTyneHT MOXEeT [ONOJHUTh CIHCOK HCIOJIb30BAHHOW JIMTEpPATypbl COBPEMEHHBIMU
VUCTOYHUKAMHU, HE TPEICTABICHHBIMH B CIIMCKE PEKOMEHIOBAHHOM JINTEPATypbl, U B JaJbHEHIIEM
WCIOJIb30BaTh COOCTBEHHBIE MOJTOTOBJICHHBIC Y4eOHBbIE MaTepualibl NpPU HAMMCAHUU KYPCOBBIX WU
BBIITYCKHBIX KBaJIM(UKAIMOHHBIX paloT.

6.2. PexoMeHIAUMH MO MOATOTOBKE K MPAKTUYECKHM 3aHATUIM
CrynenTam cienyer:
®  [pU NOATOTOBKE K MPAKTHUECKUM 3aHATUSM CJeIyeT 00s3aTeNIbHO UCIOIb30BaTh HE
TOJIBKO JICKIIUH, YUeOHYIO JINTEPATYpPy, HO U IPYTHe UCTOUHUKH,
e B HayaJe 3aHATUN 3aJ1aTh MPENOIABATEII0 BONPOCHI 10 MaTepUaily, BbI3BaBLIEMY
3aTpyJHEHHS B €r0 MOHUMAHUHU U OCBOCHUHU MIPU PEIICHUU 3a]1a4, 3aJaHHbIX TS
CaMOCTOSITEJILHOTO PELICHHUS;
®  Ha 3aHATHU JOBOJUTH 33/IaHUS MIPAKTUUYECKON PaOOTHI 10 OKOHYATEIILHOTO PEICHHUS,
JEMOHCTPHUPOBATH BBHIIIOJIHEHHBIE 3a/1aHus, B Cllydae 3aTpyAHEHH 00paIiaThes K MpernojaBaTento.
Jnst Toro 4ToOBI MPAKTUYECKHE 3aHATHSA MPUHOCWIM MAKCHUMAJIbHYIO TO0JIb3y, HEOOXOIUMO
MIOMHUTb, YTO YIPAXKHEHUE U PELICHHE 3a7a4 MPOBOAATCS MO PACCMOTPEHHOMY Ha JICKIUAX MaTepuaty
U CBSI3aHBl, KaK MPaBUJIo, C JETAJbHBIM pa300poM OTEIbHBIX BOIPOCOB JIEKIIMOHHOTO Kypca. Crnenyer
MOAYEPKHYTH, YTO TOJIBKO MOCIIE YCBOCHUS JEKIIMOHHOTO MaTepHala ¢ OnpeAeIeHHOM TOYKHU 3peHus (a
MMEHHO C TOW, C KOTOPOM OH M3JlaraeTcsi Ha JIEKIHSAX) OH OyJeT 3aKperuisiThCs CTYACHTOM Ha
MPAKTUYECKHUX 3aHATUAX KaK B pe3ynbTare oOCYKIEHUS U aHaln3a JEKIMOHHOTO MaTepuana, Tak U ¢
MTOMOMUIBIO PELIeHUs] MPOOJEMHBIX CUTyaluil, 3a1a4. [Ipy 3TUX YCIOBUSAX CTYJEHT HE TOJIBKO XOPOLIO
YCBOUT Marepuall, HO U Hay4dUTCs] MPUMEHATh €r0 Ha MPaKTHUKE, a TAK)KE MOJYYUT JOMOITHUTEIbHBIN
CTUMYJ (M 3TO OYEHb BaXKHO) JIJIs1 aKTUBHOM MPOPaOOTKHU JEKIUH.

6.3. PexoMeHJanuM Mo MOATOTOBKE K 3a4eTy

[TonroroBka K 3a4eTy CHOCOOCTBYET 3aKpEIJICHHUIO, YIIIyONEHUI0O U OOOOINEHHI0 3HAHHM,
MOJTy4aeMbIX, B Tpoliecce OOydeHMs, a Tak)Ke MPUMEHEHHUIO UX K PEIICHUI0 MPAKTUYSCKUX 3aj]ad.
loToBsick Kk 3adeTy, CTyIEHT JHUKBUIUPYET HWMEIONIMECS MpoOenbl B 3HAHUAX, YIIyOJserT,
CHUCTEMaTU3UPYET W YNOPSJAOYMBAET CBOM 3HaHMSA. Ha 3adere CTyAEHT AEMOHCTPUPYET TO, UYTO OH
npuoOpen B mporiecce 00yueHus o KOHKPETHOW y4eOHOM TUCITUIINHE.

Ha xoHcympTamum mepen 3a4eToM CTYACHTHI JOJKHBI OBITh O3HAKOMJIEHBI C OCHOBHBIMU
TpeOOBaHUSAMU U MOJYYUTh OTBETHI HA BOSHHUKAIOIIHE B MPOIIECCE TTOJTOTOBKH BOTIPOCHI.

HeobxoammMo OpHEHTHpPOBAaTh CTYIEHTOB HA CHCTEMATHYECKYIO TOJTOTOBKY K 3aHATHSM B
TEUEHHE CEMECTpPa, YTO IIO3BOJIMT MCIOJB30BaTh BpEeMs DK3aMEHALMOHHOW CECCUM  JUIS
cHCTEMaTH3aIny 3HAaHUH.



7. OnleHOYHbBIE CPeACTBA

7.1. ITacnopT OLIeHOYHBIX CPEACTB

Koa xonTposmpyemoii

HaumenoBanue

Cemectp KOMIIeTEeHIIUU (UJIH ee
OLIEHOYHOI0 CPeACTBA
4acTH)
2 TIK-1 Pa3zHoypoBHEBBIE 3a1a4M U 3aaHUA

Kommiekt Ne 1

Pa3noypoBHeBbIe 3a1auM U 33]jaHUs (TBOPUECKHI
YPOBECHb)

KommiexkT Ne 2

Pa3HoypoBHEBBIE 3a/1a4M U 3a/1aHUs (TBOPUECKHIA
YPOBEHD)

Kommiekt Ne 3

Pa3noypoBHeBbIe 3a1auM U 3a7jaHUsI (TBOPUECKHIT
YPOBEHB)

KommiexkT Ne 4

Bonpocsr k 3auery NoNe 1-40

7.2. TunoBble 3aJaHUS MU UHbIE MAaTepUAJIbI, HEO0X0AMMBbIe VISl TeKYIero KOHTPOJIsi

7.2.1. KOMILIEKT 32laHU PA3HOVPOBHEBBIX 32124 U 32JaHNI (TBOPYECKUH VPOBEHD)

Komrutext Ne 1
[IpuBectn k kKaHOHUYECKOU popme(-am) U PEIIUTh YpaBHEHUE

Uxx-4Uyy+UX:0

3UXx+7UXy+2Uyy:O

Uxx+4UXy:0

Uxx+2UXy+Uyy+U:2

y2Uyx+x2uyy=0

UxxH2Uyy XUy =exp(-x2/2)

Uxx+ny-2Uyy-3UX-15Uy+27X:O

1
2.
3.
4. uxxt2uxytuyy=0
5.
6.
7.
8.

9. (1+x°) U +uyy+2X(1+X%)ux=0

10.
11.
12.

Y Uy H2XyUxy X Uyy=0

(HaumeHo8aHUe OYEeHOUHO20 CPedCmea)

Uxx-2SINX Uxy~COS’X Uyy~-COSX Uy =0

Uxx-2XUxy+XUyy-2Uy=0

13. (16X°) Uy H(1+y?)Uyy XUy +y Uy =0

14.
15.
16.
17.

18.

Uxx-4UXy-3Uyy-2UX+6Uy:0

Uxx+ny-2Uyy-3UX-15Uy+27X:O

Uxx-2SiNX Uxy+(2-COS"X)Uyy=0
YPUxx-2XYUxy X Uyy =Y U/X+XCuyly

(n'l)ZUXx'yanyy=ny2n-lUy (nil)

Kommexr Ne 2
1. Haiitu pewenne ypasaenus utt=Uyy npu u(y,0)=y u ut(y,0)=0




2. HaiiTu rapMOHMKM KosieOaHUH CTPYHBI JUIMHBI L (C 3aKperieHHbIMU KOHLIaMH ) €
HavaJIbHBIMH yCIIoBHsIMU U(X,0)=sin(mx/L)+0.5sin(3nx/L) u ut(x,0)=0

3. Mcnonp3ys sSIBHYIO Pa3HOCTHYIO CXEMY, YUCIEHHO PEIIUTh 337a4y O KOJIeOaHUIX CTPYHBI
mHb L ¢ HavanpabIMU yenoBusiMu U(X,0)=0 u ut(x,0)=sin(3nx/L). UccraenoBaTh CXOAMMOCTh
IIyTE€M CPaBHEHHUS C TOUHBIM PELICHUEM.

4. Vicnonp3ys SIBHYIO Pa3HOCTHYIO CXEMY, YHCICHHO PEIINTH 3a/1a4y O KOJICOaHUSIX CTPYHBI
muHbl L ¢ HavanbHbiMu yenoBusiMu u(X,0)=sin(3nx/L) u ut(x,0)=(3nc/L)sin(3nx/L). Uccnenosarsb
CXOJIUMOCTH ITYT€M CPABHEHUS C TOUHBIM PEIICHUEM.

5. HMcnonb3yst sBHYIO Pa3HOCTHYIO CXEMY, YHCJICHHO PEIIHTH 33/1a4y O KOJICOAHUSIX CTPYHBI
JUTMHBI L, mepBOHAYaIbHO OTTSHYTOH 32 cepeIuHy Ha BeInuuHy u=h, Tak uro u(x,0)={2hx, ecnmu
x=[0,L/2], u 2h(1-x), ecmu x=[L/2,1]}. McciemoBaTh CXOAUMOCTb ITyTEM CPABHEHHS C TOUHBIM
pelLICHHEM.

6. Mcnonb3ys SBHYIO Pa3HOCTHYIO CXEMY, YHCIEHHO PEIIUTh 3371a4y O CBOOOTHBIX
KOJIeOaHMId CTPYHBI JUTHHBI |, 3aKperyIeHHON Ha KOHIaX, ¢ HayalbHbIM mosiokerueM U(X,0)=hx(I-

X) ¥ HYJIEBOH Ha4aJIbHOH CKOPOCTHIO. MccrenoBaTh CXOAMMOCTD ITyTEM CPaBHEHHUS C
TOYHBIM PELICHUEM.

7. Vicnionb3yst SBHYIO Pa3HOCTHYIO CXEMY, YHCIICHHO PEIIUTh ypaBHEHHE Utt=Uyyx+hX(X-1)
IIPU HYJIEBBIX HadalbHbBIX U IpaHn4HbIX ycsnoBusax u(0,t)= u(l,t)=0. MccnenoBare cxo1umMocTh
ITyTE€M CPaBHEHHUS C TOUYHBIM PEIICHUEM.

Kommexr Ne 3
1. Vcnonb3yst HEABHYIO Pa3HOCTHYIO CXEMY, UMCIIEHHO HAlTH pellieHne NepBon

HAYAIBHOKPACBYIO 33,14y JUIS OXHOMEPHOTO YPABHEHHUS TEILIONPOBOAHOCTH Ut=02lyy C HAYAIIb-
HbIM ycioBueM u(x,0)=1 Ha orpeske [0,L] u ¢ rpannynsiMu yeaoBusimu u(0,t)=u(L,t)=0 na
otpeske Bpemenu |0,T] . MccnenoBars CXOAMMOCTh IIyTEM CPABHEHUS C TOUYHBIM pPe- LIEHUEM.

2. Vlcrionb3ysi HESIBHYIO pa3HOCTHYIO CXEMY, YHCICHHO HalTH PEIICHHUE 3aauu

TEIIONPOBOJHOCTH ut:oczuxx ¢ rpannuHbIMH yeroBusMu u(0,t)=u(L,t)=0 1 HayaIbHBIM yCIOBUEM

u(x,0)=sin(2nx/L)+sin(4nx/L)/3+sin(6nx/L)/5). UccnemoBaTh CXOAMMOCTD ITyTEM CpaB- HEHUS C
TOYHBIM PEIIICHHEM.
3. Ucnosp3ys HEABHYIO Pa3HOCTHYIO CXeMY, YUCICHHO HAWTH pellieHre 3a1auu

TEIIONPOBOJHOCTH ut:oczuxx ¢ rpannuHbIMH yestoBusMu u(0,t)=u(1,t)=0 u HayaIbHBIM YCIOBUEM
u(X,O):X-X2 Ha otpeske [0,1] . MccnenoBaTe CXOOUMOCTE ITyTEM CPABHEHUS C TOUHBIM PEILIEHUEM.

4. Vicnonb3ysl HESIBHYIO Pa3HOCTHYIO CXEMY, YUCIEHHO HAalTH pelIeHne NepBon
HAa4aJIbHOKPAEBOM 3a7a4M IS YPAaBHEHUS ut:oczuxx C HaYaJIbHBIM yclioBUeM u(X,0)=4x(1-x) Ha
orpeske [0,1] u ¢ rparumunbiMu yenoBusmu u(0,t)=u(1,t)=0 na orpeske Bpemenu [0,0.01].
HccnenoBaTh CXOAUMOCTD ITYTEM CPAaBHEHUS C TOYHBIM PELICHUEM.

Kommrekt Ne 4
1. Haiiti pemenne 3agaqn Jlupuxiie B IONSPHBIX KOOPAMHATAX Urr+Ur/f+Ug/r2=0 Ha kpyre

panuyca R=1 mis rpanuunoii pyaknun W(R, ¢)=1+sind+cos(¢)/2. [TpoBepuTh yIA0BIECTBOPSET U
peuienue ypaBHeHmto Jlamiaca

2. Haiitu penrenue 3anaun JIupuxiie B MOJSPHBIX KOOpAUHATAX Upp+Up/r+Ug/ r2=0 na Kpyre

pamuyca R=1 ansa rpanuunoit ¢ynkumu u(R, ¢)=2. IIpoBeputh yAOBIETBOpSET JIU pEIICHUE
ypaBHeHuo Jlamiaca

3. Haiitu peurenue 3axaun JMpuXIie B HOISPHBIX KOOPAUHATAX Upp+Ur/f+Uy/2=0 Ha Kpyre

pamuyca R=1 mns rpannunoit pyukimu U(R, ¢)=cos(3¢)[ ). [TporepuTh yoBIeTBOPSIET M pEIICHHE
ypaBHeHuto Jlamnaca

4. Haiitu perienue 3ana4yu J{upuxiie B NOJISPHBIX KOOPAMHATAX Upp+Up/I+Ugq/ r2=0 na Kpyre
panuyca R=1 mis rpanuunoii pyakuuu u(R, ¢)= {sing, D lecoml | ¢€[0,7[, n 0, ecnn
v



delm,2n[ }

5. BemmoanuTh ABE uTepanuu MetooM Jlnbmana s 3agauun Jupuxie uxx"'Uy)FO B
KBajpare co ctopoHamMu X=Y=1, marom pemétku h=1/3 (ceTka ¢ 4eThIpbMs BHYTPEHHUMH
TOYKaMH) U rpaHndHol pynkimen h(x,y)={0 Ha BepxHeil 1 O0KOBBIX CTOPOHAX KBajapara, sin(mx)
Ha HIDKHEN CTOpOHE}

6. Haiitu pemenue 3agaun Jupuxie uxx+uyy=0 B kBajpaTe co cropoHamu X=Y=1, marom

pemérku h=1/3 (ceTka ¢ 4eThIpbMs BHYTPEHHUMH TOYKaMH) U TpaHuuHOl ¢yHKIKen h(x,y)={0 Ha
BEpXHEH 1 OOKOBBIX CTOPOHAX KBaapaTa, Sin(mx) Ha HIXKHEH CTOpOHE |

7. Beimucath cHuCTEMy pa3sHOCTHBIX YpaBHEHWH st 3amaud  [lupuxie B KBajapare
uxx+uyy=f(x,y), Xe[0,1], ye[0,1], u(x,y)=h(x,y) Ha nepumerpe npsmoyromnbHoii o6nactu (X,y)

8. Pemmts 3amauy Heiimana B xBazpare:.uxx+Uyy=0, xe[0,1], ye[0,1], - ¢ rpannunbivu
ycioBusiMu U(X,y)=0 Ha BepxHeWl, HMKHEH M JIeBOM cTOpoHax kBaapara, ux(l,y)=1 Ha npaBoi
CTOpOHE

7.3. OueHoYHbIe CPeACTBA JJIsl MPOMEKYTOYHON ATTECTAIUM MO UTOTaM OCBOEHHS
AUCHUILIUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aATTECTALUMN

CemecTp BTOpOi

Ne i/ Bompochl k 3Kk3aMeny (3a4eTy, 3a4eTy ¢ OIeHKOH
9
1 OcHoBHBIE IPUMEPHI YPABHEHUN MaTEeMAaTUYECKON (PU3UKH
2 Knaccudukanus ypaBHEeHUH B YaCTHBIX MPOU3BOJAHBIX BTOPOTO MOPSIKA
3 IIpuBeneHne ypaBHEHUI B YACTHBIX IIPOU3BOIHBIX BTOPOTO NOPAJIKA K KAHOHUYECKOMY
BUY

[TpuBeneHne Kk KAHOHMYECKON (hopMe THIEPOOTMUECKOTO YpaBHEHUS.

[TpuBeneHne Kk KaHOHNYECKOH (popMe mapaboIUYEeCKOro ypaBHEHUS

ITocTanoBka KpacBbIX 3a1a4

OO61ue cBoicTBa KpaeBbIX 3a/1a4

4
5
6 [TpuBeneHre K KAHOHUYECKOH (popMe SITUNTUYECKOTO YpaBHEHUS
7
8
9

ITocTanoBka 3ama4 ajist FI/IHep6OHI/I‘leCKI/IX ypaBHeHI/Iﬁ

10 [TocranoBka 3aa4 [y1st MapaboNIMYECKUX YpaBHEHHUM

11 [TocTanoBka 3a1a4 )1 SJIUTUITHYECKUX YpaBHEHUN

12 3anava Komm 17151 BOTHOBOTO ypaBHEHHUS

13 ®opmyina Jlanambepa. berymias BonHa.

14 Pemenune xpaeBoif 3a1auu 17151 BOJTHOBOTO YpaBHEHUS METOAOM pa3/iesieHHs
nepeMeHHbIX. CTos4ast BOJIHA.

15 Konebanus 6anku

16 CobcTBeHHble 3HaUeHUs U coOcTBeHHBIE (yHKIMU 3aaun typma — JInyBuiis

17 Penenne HEOTHOPOIHBIX YPAaBHEHHH B YaCTHBIX TPOU3BOIHBIX METOJIOM Pa3JI0KEHUS
10 COOCTBEHHBIM () yHKIIHSIM.

18 [Tepexox k 6e3pa3MepHBIM IEPEMEHHBIM B YPABHEHUSAX B YACTHBIX TPOU3BOIHBIX

19 MeTox XxapaKkTepUCTHK

20 dusznuecKue 3a1a4u, IPUBOIAIIME K YPAaBHEHUSIM MapaboInyecKoro Tuma

21 [Tpeo6pa3zoBanue Oypbe

22 [Tpumenenue npeodpazoBanus Oyphe K pelIeHUIO YpaBHEHUM ¢ YaCTHBIMU
IPON3BOIHBIMU

23 [IpeobpazoBanme Jlammaca




24 [Tpumenenne npeodpasoBanus Jlamiaca K peleHuI0 ypaBHEHUH ¢ YaCTHBIMU
IPOU3BOIHBIMU

25 Pemenue nudpy3noHHBIX 3a71a4 METOJIOM pa3IesICHUs IEPEMEHHBIX.

26 VYpasuenus Jlamnaca u Ilyaccona

27 VYpasHenus Jlamnaca B cheprudeckux KOOpAHMHATAX

28 Pemrenue 3amaun J{upuxiie aist Kpyra METOI0M pas3zelicHHsI TEPEMEHHBIX

29 3anaun {upuxie B KOJbIE

30 [Tpumeps! BHemIHEH 3aaaun upuxiie

31 3agaua Helimana

32 Oynaknus ['puna

33 Pemenue 3a1aun Ha cOOCTBEHHBIC 3HAUCHUS JJIs ypaBHEHUs [ enbMrombia

34 Konebanuns meMOpaHsl

35 MeToa KOHEUHBIX pa3HOCTEH ypaBHEHUI MaTeMaTHYECKON (PU3UKH

36 CxeMbl KOHEYHO-Pa3HOCTHOW alpOKCHMAIUH ITPOU3BO/IHBIX.

37 SIBHast pa3HOCTHASI CXEMa PEIICHHUS] BOJTHOBOTO YpaBHEHH. AJTOPUTM PELICHHUS.

38 SIBHast pa3HOCTHAsI CXEMa PEIICHUS] YPABHEHUS TEIIONPOBOTHOCTH. AJITOPUTM
pereHws.

39 Pemenue 3amaun [lupuxie METO0M KOHEYHBIX Pa3HOCTEH

40 Pemenue napabonuueckoil 3aauu ¢ MOMOILbIO HesBHOM cxeMbl Kpanka-Hukonbcona

7.3.2. Kputepun u HOpMBbI OLIEHKH

Cemectp

®opma
NpOBeACHUsA
NPOMEKYTOYHO
arrecTalum

Kpurepuu u HOpMbI OLIEHKH

3ayeT

«3aduTCHO»

OlIEHKAa «3a4YTE€HO» BBICTABIISIETCS, €CJIM: JaHBI
TOJIOKUTEIBHBIE OTBETHI Ha BOIPOCHI MO TEOPUH (HE
MeHee 60% mnonoxuteabHbIX 0TBETOB). PI'P B 11emom
perieHa, MPOJIEMOHCTPUPOBAHA pabora
KOMIIBIOTEPHBIX ~ mporpamm. Jlomyckaercd, 4To
KOMITHIOTEPHBIC MIPOTPaMMBI HE BCeraa
JEMOHCTPUPYIOT OXHUJAEMbI€ PE3YyIbTaThl, OJHAKO
OTBEYAIONIUH  MOXET OOBSICHUTH, TIOUYEMY TakK
MIPOUCXOJUT U YKa3aTh IyTH UCIPABIICHHUSL.

«HC 3a4YTCHO»

OIICHKAa «He 3a4YTeH0» BBICTABISETCS €CIH HE
BBINIOTHEHO HHM OJHO W3  BBIIIETIEPEUHCICHHBIX
TpeOOBaHMIT

IIepecnaua

«3adTCHO»

OIIEHKA «3aYTEHO0» BLICTABIISIETCS, €CIIN: JAHbI
MTOJIOKUTEIFHBIC OTBETHI HA BOIIPOCHI IO TeopuH (HE
MeHee 60% mosiokuTeNnbHBIX 0TBeTOB). PI'P B 11esmom
pelIeHa, IpoJeMOHCTPUPOBaHa paboTa
KOMITBIOTEPHBIX Mporpamm. JlomyckaeTcsi, 4To
KOMITEIOTEPHBIC TTPOrPaMMBbI HE BCET/1a
JEMOHCTPHUPYIOT 0KHIa€MbIe PE3YIIbTAThI, OJTHAKO
OTBEUAIONTUI MOXET OOBSICHUTD, TIOYEMY TaK
MIPOUCXOJUT U YKA3aTh MyTH UCTIPABICHUS.

«HC 3a4YTCHO»

OLCHKA «HE€ 3a4YTEHO0» BBICTABJISICTCSA €CJIIU HE
BBITIOTHEHO HU OJTHO U3 BBIIIECTIEPEUUCICHHBIX
TpeOOBaHMIT




8. YuedHo-MeToAMUYecKOe U NH(POPMALMOHHOE 00ecTedyeHUe JUCIHILIMHBI

8.1. O6s13aTesbHasI IMUTEpPaTypa

276 c. : ui. - (Yuebnuku 11 By30B. CrieninaiibHast IuTepa- Typa). -
ISBN 978-5-8114-2133-6 http://e.lanbook.com/book/72983

Ne ABTOpBI, 3arsiiaBue (3aroJi0BOK) Tun (yueOHuK, I'ox KouunyecTBo B
n/n COCTABUTEJIN yueOHoe nmocooue, HU3aAHUSA HAY4YHOMH
yueOHO-MeToan4YecKoe oudamorexe /
nocodoue, NPaKTUKyM, HaumeHoBaHue
ap.) IbC
Jlexuuu o YPaBHEHUSM MaTeMaTH4eCKOM busuku VuebOHoe 2016
[DnexkTpoHHBI pecypc] : yued. mocodbue / M. M. KapueBckuii. - nocodue SEC
1. Kapuesckuit M. M. | U3x. 2-e, ucnp. - Cankr-IlerepOypr : Jlans, 2016. - 164 c. : ui. - 1
(Yuebuuku ans By3oB. CnenuanbHas aureparypa). - ISBN 978- («laey
5-8114- 2132-9 http://e.lanbook.com/book/72982
VYpaBHeHHs] MaTeMaTH4eCKOH (UMK [DIEKTPOHHBIM pecypc] :
NPaKTUKyM II0 pelmeHuio 3amad : yded. mocobume / B. M.
EmenbsinoB, E. A. Pwibakuna. - M3a. 2-e, crep. - CaHKT- 9bC
2 Emenbsros B. M. [TerepOypr : Jlanp, 2016. - 216 c. : wi. - (YueOHUKH 17151 BY30B. Hpaxruicym 2016 «Jlaupy»
CrnenuanbHast nutepa- Typa). - ISBN 978-5-8114-0863-4
http://e.lanbook.com/book/71748
VYpaBHeHHs: MaTeMaTu4yeckoil Gu3nKu. JJomoTHUTETbHBIE TTIaBbI
[DnexTpoHHbIi pecypc] : yaed. mocodue / M. M. Kapuesckuii, M. SEC
3. Kapuesckuit M. M. |®. I1aBnoBa. - U3x. 2-e, non. - Cankr-IlerepOypr : Jlans, 2016. - VYuyebHoe nocobue 2016 JTatbnsy



http://e.lanbook.com/book/72982
http://e.lanbook.com/book/71748
http://e.lanbook.com/book/72983

8.2. lonosiHMTEIBLHAS JIUTEPATyPa

Ne ABTOpHI, 3arsiaBue (3aroJIoBOK) Tun (yueOHuk, yueoHoe T'on u3panus KoismyecTBo B
n/n COCTABUTEJIH nocodue, yueGHo- Hay4HoIi Oud.1norexe
MeToan4YecKoe mocodue, / HammeHoBaHmue
NPaKTHKYM, Ap.) 9BC
MaremaTrueckue MoJie- JId eCTECTBCHHBIX HayK.
[DnexTponHbIi pecypc]: yueb. mocodue / B. U. FOgoBuu. SEC
KOnosuy, B.U. - Cankr-IlerepOypr : Jlans, 2011. - 336 ¢. : wi. - yaeOHoe mocodue 2011
«JTaap»»
(Yuebnuku nmns By3oB. CriennanbHas TuTeparypa). -
ISBN 978- 5-8114-1118-4 http://e.lanbook.com/book/689
KommerotepHoe mojie- nupoBanue Gu3nuecKux
npoueccoB B makere MATLAB. + CD. [DnexkTpoH- HbIH
pecypc]: yue6. mocobue / C. B. Ilopmines. - U3x. 2-e, SEC
[Topmnes, C.B. ucnp. - Cankr- [lerepOypr : Jlans, 2011. - 727 ¢. : un. - yaeOHoe mocooue 2011 N CT

(YueOuuku 11 By30B. CrienuaiibHasi IUTeparypa). -
ISBN 978-5-8114-1063-
7 http://e.lanbook.com/book/650



http://e.lanbook.com/book/689
http://e.lanbook.com/book/650

8.3. [lepeuens npodeccnoHAIbHBIX 023 JAHHBIX 1 HH(OPMANUOHHBIX CIIPABOYHBIX

CHCTEM

1. WebofScience [DnekTpoHHBIIA pecypc]| : MyIbTHANCIUILTNHAPHAS pedepaTuBHAs 6a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — . Pexwum gocrymna

:apps.webofknowledge.com. — 3aru. ¢ akpana. — SI3. pyc.,aHri.

2. Scopus[Dnexkrponnslii pecypc] : pedeparuBHas 6a3a nanabix. — Netherlands: Elsevier,
2004— . — Pexxum poctyna : scopus.com. — 3ari. C skpana. — 3. pyc., aHrd.

3. Elibrary[DnekTpoHnHbIil pecypc] : Hay4Hast 3JeKTpoHHas oubimoTteka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary

8.4. IlepeueHb NpOrpaMMHOro odecrevYeHust

Ne HammenoBanue I1O KosndyecTtBo |[PexkBH3MTHI 10r0BOpa (1aTa,
n/n VIMLeH3H I HOMep, CPOK JAeHCTBHA)
1 MATLAB &Simulink 5 JloroBop 652/2014 ot 07.07.2014
beccpounblii
2 C++ Builder 15 [loroBop 564 ot 22.02.07
beccpounblii
3 MathCAD 15 MCD-7514-P/ MCD-7503CP ot
21.07.2009

8.5. Onucanue MarepraabHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI IJIsl OCYLIECTBJICHHUS
00pa3oBaTeILHOIO NPoIecca Mo JUCUMILIHHE

Ne i/

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a00paTOpHii, MACTEPCKHUX H JP.
00bEeKTOB VIl NPOBeJeHUS NPAKTHYECKUX H

JIa0OPATOPHBIX 3aHATHI, OMEIIEHU s

CaMOCTOSITeIbHON padoThl o0y4yaromuxcs (Homep
ayANTOPHH)

IlepeyeHb OCHOBHOIO
odopynoBanus

KomnbroTepHslii kitacc. YueOHas ayuTopus 1is
MIPOBEJCHUS 3aHATUH JIEKIIMOHHOTO TUIIA.
VYyeOHast ayIuTOpHs UI IPOBEICHUS 3aHATUI
CEMHUHApPCKOro Tuna. YueOHas ayiuTopus 1is
poBeIeHUs 1TabopaTOpHBIX padoT. YuebHas
ayIUTOpUS JJIsl KypCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX paloT).

VYyeOHast ayTuTOpHs JUIs TPOBEICHHS IPYIIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTA YueOHas
ayJUTOPUs AJIS IPOBECHUS 3aHATUI TEKYILETO
KOHTPOJIS ¥ TpoMexyTouHoil arrectaruu (Y JIK-

312).

CTobl yUeHHUECKHE, IEPEHOCHOMN
MPOEKTOP, IKPAH, CTOJ
MPErno1aBaTeNbCKUM, CTYIbS,
JI0CKa ayAMTOpHas (MapKepHas),
IIK ¢ Beixogom B ceTb MHTEpHET

VYueOHast ayTuTOpHs JUI IPOBEICHUS 3aHATUI
JIEKIMOHHOTO THMAa. Y4yeOHas ayTuTOpus AJst
IIPOBEJEHUS 3aHATUI CEMUHAPCKOTO THIIA.
VYueOHast ayTuTOpHs 711 KypCOBOTO
NPOCKTHPOBAHUS (BBITIOJIHEHHUSI KYPCOBBIX padoT).
VYyebHast ayIuTOpHs U1 IPOBEIAECHUS IPYMIIOBBIX
Y MHIUBUIYAJIbHBIX KOHCYJIBTAIUI.

Cromnbl yueHMUYECKHE
JIByXMECTHBIE (MOHOOJIOK), TOCKa
ayJIUTOpHAs 3-X CEKIIMOHHAs
(menoBast), cTou
MPETOIaBaTENbCKUM , CTYJIbS,
npoekTop Acer

12




YueOHast ayIUTOPHS JJIs TPOBEACHUS 3aHITHI
TEKYIIEro KOHTPOJI U MPOMEXKYTOUHOU
arrectanun.(YJIK-418)

Kommnsrorepnsiii knacc. [Iomemenue s
CaMOCTOSTENIbHON paboThl. YueOHas ayquTopus AJs
NPOBEICHUS 3aHATUN CEMUHAPCKOTO TUMA. YyeOHast
ayIUTOpUs AJI1 KypCOBOI'O IIPOEKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayJUTOPHs I IPOBEIEHUS TPYIIIOBBIX U
WH/IMBUIYaJIbHBIX KOHCYIbTalMN. YuyeOHas
ayIUTOpUS AJI IPOBEICHUS 3aHATUN TEKYILLEro
KOHTPOJISL M IpoMexyTouHou arrecrarmu.('-401)

Crosnbl  yueHHUECKHUE,

CTYJIbS

yueHuueckue, [IK ¢ Bpixogom B

cetb lHTepHer
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