©OH/I OUEHOYHBIX CPEJCTB NOAUCHUILINHE
[TPUEM 2017 r.
®OPMA OBYYEHHW Sl ounas

MeTtoabt MmaTemaTHyeckoii pu3uKH

Hanparnenune mogrorosxu/ 01.03.02 Hpuxﬂanﬁx? MaTeMaTHKa 4 MHpopMaTHKa
CHEMHATBHOCTD | _ 7 -
O6paszopareibias nporpamma | [Ipuxnannas mateMatika u uHpopMaTHKa
(Hanpasnentocts (mpopun)) | - - - S
Crenuammarnus | Komnrroteproe MOJENUpOBAHHE
Yposenb 06pasosanus | BbICIIee obpasoBanue - Gakaiappuar -
|

Kype | 3 J cemecTp |5

Tpynoemkocts B kpeamTax 3
(324eTHBIX eaUHMIIAX)

3asenyromuii kapenpoir - ) Tpudonos A 1O.
PYKOBOJIMTEIIb OT/IENICHHSA Ha |
npaBax kadenpsr | o S
Pyxosonmurens OOIT I ) | Iesenes I'E. S
lIpenonagarens | Tpudonos AJO. o -

2020 r.



1. Poab qucuuimimHbl «MeToabl MaTeMaTH4YecKOi (pU3NKN» B (POPMHUPOBAHUM KOMIIETEHIIHI BHIMYCKHUKA:

DjIeMeHT Cemectp Kon HMHauKkaTophl J0CTHKEHHST KOMIIETEH M CocrasJsioniye pe3yJbTATOB 0CBOeHHS (IeCKPHNTOPHI KOMIIETEHIH)
o0pa3oBarejbHOM KOMITeTEHIIH
HaumeHnoBanmne
NPOrpaMMsbl H
KOMITeTeHIIMH Kon HaumeHoBaHHe MHHIUKATOPA Kog
(AMCUHUILIIMHA, HaumenoBanue
HHIUKATOpPa JTOCTUKEHUS HHIUKATOpPa
npaxktuka, FTHA
Meroapl 5
MaTeMaTH4YeCcKOi
inzedniast OIIK(Y)-2.1B1 3HaeT OCHOBHBIEC OMPE/ICIICHUS], TOHATHS 1 METOIbI TEOPUH
BEPOSITHOCTU U MaTEMAaTU4YECKOI CTATUCTUKU
TIpuMeHseT MaTeMaTHYECKHIA ammapar
WLOTIK(Y)- P . par
21 TEOPUU BEPOATHOCTEH 1 MaTEMaTHYECKON
. CTATHCTHKH B HEOKCHEPHOH JISATCIBHOCTH OIIK(Y)-2.1Y1 ‘YMeeT UCIob30BaTh BEPOSTHOCTHBIC M CTATUCTHYECKHE METO/IbI
Uit 00pabOTKK JaHHBIX
Crnocoben
HCIOJIb30BATh K Brnajeer anmapaToM MaTeMaTHYECKON CTATUCTHKH JIJISt
aJlanTUPOBATh OIIK(Y)-2.131 TIPOBE/ICHUS TEOPETUUECKOT0 UCCIICAOBAHMS U MOJICIINPOBAHHS
OTTK(Y)-2 CYHIECTBYIOLINE (hM3HYECKNX U XUMHYECKUX IIPOLIECCOB U SIBJICHHUIA, a TaKoKe, IS
MaTeMaTHYECKUE peleHust TpoQecCHOHaNBHBIX 3a/1ad.
METO/IbI i CHCTEMBI
NpOrpaMMHpOBaHUS OIIK(Y)-2.5B1 Brnaneer HaBbIKaM1 HCCIIEIOBAHUS U TOCTPOEHUS
JUIsL paSPaGOTKH nu MaTeMaTHYSCKUX MOJIEIICH M CTATUCTHISCKUX MOJIENIeH JaHHBIX
pean3anuu
Hcnonb3yer GpyHaaMeHTaIbHbIE =
aJIrOpUTMOB yer by YMeeT npoBOUTH HCCIEJOBAHUS MATEMATHYECKUX MOJIEIIEH,
P — N.OIIK(Y)- pe3yabTaThl MATEMAaTHYECKUX JUCIMILUINH OIIK(Y)-2.5Y1
p . YMEET CTPOHUTH BBIYHCIUTEIbHBIE AITOPUTMBI U1l 00pabOTKU
25 UL pa3paboTKU peIleH:H 3a1ad B

TIPUKJIAHBIX 3a1a4

006J1acTH MPOQECCHOHANBHBIX HHTEPECOB

JTaHHBIX

OIIK(Y)-2.531

3HaeT KIaccuyeckue (yHIaMEeHTaNIbHbIE METOIbI HCCIEA0BAHMS
MaTeMaTHYECKUX MOJIENCH, TIOCTPOCHHNS BHIYMCINTEIBHBIX
MoieTIel ¥ MoJieNIei IaHHBIX B 00J1aCTH MPO(ecCHOHATBHBIX
HHTEPECOB

2. IMToka3zaTeju U MEeTOALI OLICHUBAHUSA

l'l.uaHupyeMl,le Pe3yJabTaThI Oﬁy‘leHl/Iﬂ o0 THCITHUILJIHHE

Kon xkonTpotMpyemoii

HaunmenoBanue pasiena

MeTO[ll)] OIICHUBAHHUSA

Kon HaunmenoBanune KOMIIeTeHIINN (MJIh ee JUCIHHILINHBI (o1 eHOYHBbIE MePONPHSATHS)
4acTH)
POl 3HaTb Has3HayeHue, cogeprkaHne W OCHOBHble 3Tanbl OnddepeHumanbHble KonTtponbHas pabora.
N.OIIK(Y)-2.1 3amura UJ13.

daHann3a n KﬂaCCMCbVIKaLI,VIM

anddepeHUmnanbHbIX

YPaBHEHMA B YACTHbIX
NPoOun3BOAHbIX 1-ro un 2-ro

3amuTa 1abopaTopHBIX padorT.




YPaBHEHUI B YACTHbIX MPOU3BOAHbLIX NEPBOro WU BTOPOro
nopaAKoB; 3HaTb meTod dypbe peleHna CmellaHHoW
334a4n gna OOQHOMEPHOIO BOJIHOBOTO YpPaBHEHWA W
0A4HOMEPHOro YpaBHEHWNA TeN10NPOBOAHOCTU

nopsAAKoB B 3aga4ax
MaTeMaTUYECKON GUUNKMN.
MeToapl pelieHns 3a4a4
MaTeMaTUYecKon GpU3NKK
6e3 1cnob3oBaHWsA
cneunanbHbIX GyHKLMINA,
CneumanbHble QyHKLMK,

KonrponbHas pabdora.

P2 3HaTb CMOCOBbLI  MOCTPOEHMA  OCHOBHbIX  Mogeneit OnddepeHumanbHble
MaTemaTuyeckol (U3MKM, BRafeTb  KAACCUUYECKUMM YPaBHEHUA B YaCTHbIX 3 3aéuma HJ3. 5
) _ amuTa 1a00paTOpPHBIX padoT.
MeTOAaMM  peLleHMA  YacTHbIX  AuddepeHLManbHbIX MPOU3BOAHbIX 1-ro 1 2-ro
. NOPAAKOB B 334a4ax
yPaBHEHWI, IeXKaLLMX B UX OCHOBE H.OIIK(Y)-2.1, PAA aA
MaTeMaTUUECKOM GU3MKM.
VLOIIK(Y)-2.5 MeToapl pewieryA 3383
MaTeMaT4ecKoi GU3MKM
6e3 Mcnonb3oBaHMA
cneumanbHbIX GyHKLMIA.
CneumanbHble QYHKLMK.
PAO3 BnafeTb METOAMKaMM MPOBEAEHWA MaTeMaTUYeCKnX InddepeHumanbHble KouTponsHasi paGoTa.
pac4yeTos, obnapatb HaBblKamm MCNONb30BaHUA YPaBHEHNA B HaCTHbIX 3 3aéuma 3. 5
_ _ aluTa JJa00paTOPHBIX PaOOT.
MaTemaTW4ecKoro annapata 418 pelleHns (U3NYecKmx NPON3BOAHEIX 1-70 1 2-r0 DKBAMECH.
NOPA/JKOB B 3aa4ax
3ajau. o
MaTeMaTU4ecKo GpUINKMU.
W.OTIK(Y)-2.5

MeToap! peweHuna 3aaa4
MaTemMaTMyeckomn Gpusmnkm
6e3 cnonb3oBaHUA
cneunanbHbIX GYHKUMN.
CneumanbHble QYHKLMK.

3. IIkajga oueHUBAHUSA
[Topsiiok OpraHU3aluu OICHUBAHUS PE3YJIbTaTOB OOYUEHUS B YHHUBEPCUTETE PETJIAMEHTHPYETCS OTACIbHBIM JIOKAIBHBIM HOPMATUBHBIM aKTOM —

«Cucrema OlleHHBaHUS pe3ysNbTaToB 00yueHuss B ToMCKOM monuTexHu4eckoM yHuBepcuteTe (Cucrema oleHuBaHusA)» (B ACUCTBYIOUIEH peaaKIim).
Hcnonb3yercss OambHO-PEUTHHIOBass CHCTEMa OIICHWBAaHUS pe3ysbTaToB oOyueHus. MToroBas oreHka (TpaAWLMOHHAs W JIMTEpHAs) MO BHUAAM
yueOHor pnestenbHOCTH (M3ydenune nucuurmuinH, YHWPC, HHWPC, kypcoBoe NpOEKTHpOBAaHHE, MPAKTHKW) OMPEASIIeTCs CyMMOW OalioB Mo
pe3yJbTaTaM TEeKYIIEero KOHTPOJIS U IPOMEKYTOUHOM aTTecTally (MTOroBast peMTUHTOBas OlleHKa - MakcuMyMm 100 GaiioB).



Pacnipenenenre OCHOBHBIX W JONOJHHUTENBHBIX OAalOB 3a OICHOYHBIE MEPONPHUATHS TEKYIIEro KOHTPOIS W IPOMEXKYTOYHOW AaTTeCTaluu
YCTaHABJINBAETCS KaJCHAAPHBIM PEUTHHT-TUIAHOM JUCLIUIUINHBI.

PeKOMeH,I[yeMaH mIKaJjia a1 OTACIIbHBIX ONCHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOJHOI'O M TCKYIIETr0 KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
3aJaHust Tpa}munonﬂoifl OLICHKE Onpeuene}me OHeHKH

90%+100% «OTIIaHO» Ot1ianyHOE TOHMMAaHKE NIPEIMETA, BCECTOPOHHHIE 3HAHNUS, OTIIMYHBIE YMEHUSI U BIIAJCHHE OIIBITOM IIPAKTHYECKOH IeATEIbHOCTH,
HEOOXOAMMBIE PE3yJIbTAaThl 00yUeHHs c(POPMHUPOBAHBI, MX KAUECTBO OLIEHEHO KOIMYECTBOM 0aioB, OM3KUM K MAaKCHMAJIbHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJTHOE TOHUMAHHUE MIPEIMETa, XOPOIINE 3HAHUS, YMEHHS U OIIBIT IIPAKTUIECKON ESTENbHOCTH, HEOOXOJUMBIE PE3yIIbTaThI
00y4eHust chOopMUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OIEHEHO MUHUMAJIbHBIM KOJMYECTBOM OAIIOB

55% - 69% «Y IOBJL» [TpuemneMoe MoHUMaHUE MTPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHHS, YMEHUS U ONBIT MPAKTHUECKOM JeATeIbHOCTH, HEOOXOAUMBIE PE3YJIbTATHI
O6y‘I€HI/IH C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYE€CTBOM 0asioB

0% - 54% «Heynosu.» Pe3ynbTaThl 06y4eHHUs] He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPeOOBAHUAM

IlIxana ays OIeHOYHBIX MepOHpI/IHTI/Iﬁ OK3aMCHa

% BBINOJIHEHHUS IK3aMeH, CooTBeTcTBHE
3aJaHHI JK3aMeHa 0aJLI TPaANIHOHHOI OLleHKe Onpenenenne oneniu
90%+100% 18 +20 «OtnuyHO» OTnu4HOE NOHUMAaHKE IPeAMETa, BCECTOPOHHUE 3HAHNUS, OTJIMYHbIE YMEHUS U BIaJ€HHUE OIBITOM MPAKTHYECKOH AEATENBHOCTH,
HE00XOIMMBIE Pe3yJIbTaThl 00yueHHs: cHOPMHUPOBAHBI, MX KAYECTBO OLIEHEHO KOJIMYECTBOM 0aliioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% 14+17 «Xopomro» JlocTaTo4HO TIOJTHOE TIOHNMAHUE MPEIMETa, XOPOIINe 3HAHUS, YMEHHS U OIIBIT PAKTHIECKON eSITeNbHOCTH, HEOOXOJMMBbIe
pe3yibTaTel 00y4eHHs COPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0ajuIoB

55% - 69% 11+13 «Y IOBILY [TpuemieMoe MOHUMaHKE TIPEAMETA, yIOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIIBIT IPAKTUIECKOH e TeIbHOCTH, HEOOXOTUMBbIE
[pe3yIIbTaThl 00Y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OAIIIOB

0% - 54% 0+10 «HeyznoBi.» Pe3ynbraThl 00y4YeHHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THNOBBIX 3aJaHMIi

OneHoYHbIe MEePONPUATHS

"p"Meplﬂ THIIOBBIX KOHTPOJBbHBIX 3a;|almﬁ

1. KonrtponbHas pabora

1.

Pemuts 3anauy IlItypma — JInyBuinns

V'+ Ay =0.

KP Ne 1

V'(0)=y(0) = y'(x)— y(r) =0 . Pasnoxuts QyHKIMIO




O1ueHoYHbIE MEpPONPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHui

f(x) =14 x B psax ®ypse M0 OPTOHOPMUPOBAHHBIM COOCTBEHHBIM (yHKIMAM 3TOH 3a1a4n
2. Haiitui oOuiee penieHne ypaBHEHUs, IPUBEAS €r0 K KAHOHUUECKOMY BHILY:
2 —
a)u, +2xu,, —x°u, =0
b)u, +2u, -u, —5u, =0
KP Ne 2
1. Pemmwmts 3amauy lltypma — JInyBumis
'+ Ay =0. V'(0)=y(0) = y'(7)— y(r) =0 . Pasnoxuts GyHKIMIO
f(x) =1+ x B pan ®ypse 10 OPTOHOPMUPOBAHHBIM COOCTBEHHBIM (PYHKIMSAM 3TOMH 3a1aun
2. Haiitu oO1iee pemeHne ypaBHEHHUs, IPUBEAS €ro K KAHOHUYECKOMY BUJLY
a)u, +2xu,, —x*u, =0
b)u,, +2u,, -u, —5u, =0
KP Ne 3

1. PemuTts 3anauy lItypma — JInyBumis
y'+ Ay =0. V'(0)—»(0) = y'(m)— y(r) =0 . Paznoxuts QyHKIHIO
f(x) =14 x B pax ®ypse 1o OPTOHOPMUPOBAHHBIM COOCTBEHHBIM (YHKIMAM 3TOH 331241
2. HaiiTu o0Imee penieHne ypaBHEHHMs, TIPUBE/A €r0 K KAHOHUYECKOMY BHLY:
a)u,, +2xu,, —x*u, =0

b)u,, +2u,, —u, —5u, =0

3ammTa 1abopaTOpHON PabOTHI

1. Ha ctpyny anmunoii | neficTByeT BHEIIHsS BO3MYIIAOMIas CHila, INIOTHOCTh KOTOPOH paBHA
Asinot (o He coBMajaeT ¢ COOCTBEHHBIMHU YaCTOTAMU CTPYHBI). HalTH 3aKOH KoJieOaHHii CTPYHBI, €CIIH
HavaJbHbBIC OTKIOHEHHUS M CKOPOCTH PABHBI HYITIO, JIEBBI KOHEIl CTPYHBI 3aKPETIJICH, a MPaBbIi
CBOOOIEH.

2. Hcnonb3ys peKyppeHTHbIE COOTHOIIECHUS, BEIpa3uth J,(X) uepes J,(X) J,(X)

3. [{ununap ¢ paauycoMm ocHoBaHUA R 1 BbicoTor0 h mMeeT TeMmeparypy HUKHETO OCHOBAHHUS U




O1ueHoYHbIE MEpPONPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHui

OOKOBOI MOBEPXHOCTH, paBHY0 T. HaiiTu craiinoHapHyro TeMIiepaTypy BHyTPEHHUX TOYCK UIHUHIpA
€CJIM TeMIIepaTypa BEPXHEro OCHOBAHUS €CTh ONpe/ieleHHas QyHKIHUSA OT T.

3ammra /13

1.

6.

7.

HaiiTu obmiee penieHue ypaBHEHHs B UACTHBIX IPOM3BOAHBIX [IEPBOTO MOPSIKA
Xyu, +(4x—2u)u, = yu.

Haiitun moBepXHOCTh, yAOBIETBOPSIOILYIO YPABHEHHUIO
Xu, — yu, = u*(2x-3y)

U TIPOXOJISIIYIO Yepe3 3aJaHHyIo KpuByro X =1, yu+1=0.

Haiitu 06]1_[66 peUICHUC YPABHCHUS, ITPUBCAA €0 K KAHOHUYCCKOMY BUIY:
a) 3u, +14u, +8u, =0;

b) 4u,, +20u,, +25u, +4u, +10u, =0.

[TocTaBuTh 3amauy 00 0O0TEKaHWUU HEMOJBM)KHOTO OECKOHEYHOTO IMJIMHJPA, €CJIU Ha
0ECKOHEUYHOCTH CKOPOCTB )KMAKOCTHU paBHA V0 .
Pemmts 3anauy Komm

a) U, +2CcosXu,, —sin’xu, —sinxu, =0, ul = X+COSX, U =sinx;

y=sinx y ly=sinx

b) u, =4Au+xe' cos(3y+4z), U|_,=Xycosz, U, |._,=yze*;
c) 8u =u, +u, +1, ul_=e Y’
t XX yy ! t=0 '

Pemnts 3amauy HItypma—IJInyBumis:

y'=2y'+2y=0,  y(0)=y'(2)=0;
3anucath COOTHOIIEHHE OPTOTOHAIBLHOCTH AJIsi COOCTBEHHBIX (PYHKIMH 3a1a4u.

PemmTe cMeliannyo 3agauy




O1ueHoYHbIE MEpPONPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHui

10.

11.

u, =u,, 0<x<zm, t>0,
u(,t)=t*>, u(z,t)=t> u(x,0)=sinx, u.(x,0)=0.

Haiitu koneGaHus CTpyHBI C 3aKpEIUICHHBIMH KpasMH, IOMEIIEHHON B Cpeny ¢
COIIPOTHBIIEHUEM, IIPONOPLUOHAIBHBIM CKOPOCTH JBHKeHUs. HadanpHble ckopocTn
PaBHBI HYJIIO, a IEPBOHAYAIIBHOE OTKJIOHEHUE 33Ja€TCS BBIPAKEHUEM

Ax, 0<x<l1/2;

u(x,0) =
All-x), I/2<x<l.

Pemnte ypaBHeHHe kosieOaHuii B 00J1aCTH, MPEACTABISAIONEH COO0M KIIWH, pajnyca
b, yroan pactBopa koToporo paBeH /3, eciau 3amaHbl OJHOPOAHBIC I'DAHUYHBIC
YCIIOBUSI BTOPOTO POJia, a TAK)KE HAYaJIbHBIE CKOPOCTh M OTKIIOHEHUE.

MG)KI[y ABYMs TIOJBIMH LUIMHAPaMHU OECKOHEUYHOH JUIMHBI HaXOAUTCA BA3Kas
XKHUIKOCTh. B MoMeHT Bpemenn t =0 BHyTpeHHHI HWIMHAP HAYMHAET BPAIIATHCS C
YIJIOBOM CKOPOCTBIO @ = = const. OnpenenuTb CKOPOCTh ABHKEHUS KHUIKOCTH.

Haiitu ycnosue, npu coOII0ACHIHN KOTOPOTO B Kpyre X2 + y2 = =r’<p?® MPaBUIIBHO
mocTaslieHa 3ajaya Helimana

Au(x,y) =0, 0, r<b, Z—u == 2XY |, =p
r




O1ueHoYHbIE MEpPONPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHui

12. Pemnts 3anauy Ltypma—IJInyBus:
Xy"+y' +Ay =0, y'(0) =0, y(2)=0.

13. Beruuciurts

szJl(x)dx.

14. Haittu naracoBckoe nzobpaxenue pynkuuu e ' J, (t).
15. BeruucnuTh UHTETpal
T J, (t)cost
t

dt.

0

16. Beruuciurts

[(sin%0+5)P, (cos O)sin odo.
0

17. dyukunuio y = X pasnoxuts B pan Junu na uareppaie ]0, 7] npu v =0.

DK3aMeH

agrownE

o

Crnncok BONpOCOB K 9K3aMEHY
lamma-dynkuus Dinepa. Onpeenenne, peKyppeHTHOE COOTHOIIEHUE, (opMyJia TOMOJTHEHHUS.
INamma-dynkius Ditnepa. Onpenenenue, aCUMITOTHKA, TpapUK.
bera-¢yHkius u e€ cBs3b ¢ raMmma-QyHKIUEH.
OcHoBHbIe 1 060011eHHbIE (QyHKIMH. CBOIICTBa 0000IIEHHBIX (PYHKITHIA.
JIuHelHbIe ypaBHEHHS B YaCTHBIX MPOU3BOAHBIX | mopsaka. XapakTepucTUYecKasi CUCTEMA U €€
MIEPBBIE UHTETPAJIBI.
3anaya Koy s KBa3wIMHEHHBIX AU PepeHInanbHbIX YPABHEHUH B YACTHBIX MTPOU3BOIHBIX
IIEPBOTO MOPAJIKA.
Krnaccudukanus ypaBHeHUH B 4aCTHBIX IPOM3BOAHBIX BTOPOTO MOPsJIKA. Y paBHEHUS
runepOoINYecKOro TUMa.
Knaccudukanus ypaBHEHUH B YaCTHBIX TPOU3BOAHBIX BTOPOTO MOPSAIKA. Y paBHEHUS
napaboIMYecKOro THIIA.
Knaccu¢ukanus ypaBHEHUH B YaCTHBIX MPOU3BOAHBIX BTOPOrO NOPsiIKA. Y paBHEHHUS




O1ueHoYHbIE MEpPONPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHui

10.

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

21.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

JUIMITUYECKOT O TUIA
dusnueckue 3a1a4u, IPUBOAIINE K YPABHEHUSAM B YACTHBIX IPOM3BOJIHBIX. Y paBHEHHE KOeOaHUH
CTPYHBL.

VYpaBHeHue kosiebaHuii CTpyHbl. HavanbHbIE yCITIOBUS.

VYpaBHeHue konebaHuil CTpyHbl. [ paHUYHBIE YCIIOBHSI IEPBOTO POJA.

VYpaBHeHue KonebaHuil CTpyHbl. [ paHUYHBIE YCIIOBHS BTOPOTO poJa.

VYpaBHenue konebaHuii CTpyHbl. [ paHMYHBIE YCIIOBHS TPETHETO PoJa.

3anaua Ko 1y 0THOMEPHOTO OAHOPOIHOrO BOJHOBOTO ypaBHeHUs. Popmyina Jlanambepa.
CamocomnpsokeHHBIN BuA quddepeHnnanbHoro ypasaenus. 3anada Ltypma-JlnyBums s
JUHEUHBIX U depeHNaIbHbIX YPaBHEHUH BTOPOI0 OPSIIKA.

CBoiicTBa COOCTBEHHBIX (PYHKIMI 1 COOCTBEHHBIX 3HaUeHMi 3anaun [ltypma-JInyBusis.
CmeranHas 3aa4a Jij1si OAHOMEPHOTO OJTHOPOJHOI'O BOJTHOBOT'O YPAaBHEHMSL.

VYpasuenue beccens. @ynkiuu beccens nepsoro poaa Jv(X).

®yukiumu beccens nmeporo poaa Jv(X) u ux coiictBa. OOliee pemienne ypaBHenus beccens st v #
n.

®yukimu beccens Broporo pona Ny (X) u ux coiictBa. OO1iee pemeHne ypaBHeHus beccens s
MIPOU3BOJIBHBIX V.

PexyppenTtHble cooTHOImeHus i pyHkimi beccens. @ynkuun beccens nosynenoro uHaekca.
AcumnToTtuka u rpaduku GyHkunii beccenst mepBoro u BToporo poja.

MoauduumpoBanHsle GyHKINMN beccenst mepBoro 1 BTOporo poja.

AcumnToTrKa U rpaduKi MOAU(PUIIMPOBAaHHBIX PYHKIMI beccens mepBoro 1 BTOporo poja.

3anaua llItypma—IJInyBuis qia ypaBHenus beccens. (3agada 1).

3anayva llItypma—IJInyBunns ansa ypasHenus beccens. (3agaua 2).

Pansr @ypee—Dbeccens u Jlunu.

YpaBHeHHE TEIIONPOBOAHOCTH. THUIBI TPAHUYHBIX YCIOBUH.

VYpasuenue Jlamiaca. OCHOBHBIE KpaeBble 3a/1a4uM 1715 ypaBHEHU Jlamaca.

[lepBas xpaeBas 3a1aua 175 ypaBHeHUs Jlariaca B Kpyre.

Pa3znenenue nepemMeHHbIX B ypaBHeHHH Jlamiaca B MWINHAPUYECKON CUCTEME KOOPIMHAT.

Au — —f,(z)ul . —ul =
u O’u|r=a 1( )’u z=0 u z=h 0
Pasnenrenue nmepeMeHHbIX B ypaBHeHHHU Jlammaca B IUJIHMHIPUYCCKON CHCTEME KOOPAUHAT.

AU = O’u|r:a — O’u|z:O — f2(r)’u|z:h — f3(r)




O1ueHoYHbIE MEpPONPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHui

5. MeToauueckue YKa3aHHu4 110 Ipoueaype ouCcHuBaHusl

OueHoYHbIC MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heo0X0IMMble METOIHYECKHE YKazaHust

1. KOHTpOJH)Haﬂ pa60Ta KOHTpOHBHa?[ pa60Ta IMPOBOAUTCA B MMMCHEMEHHOM q)OpMC MOCJIC HU3YUCHHUA TCOPETUYCCKOI0O M
CCMHHApPCKOI'0 Marcpualia Ka)KﬂOﬁ TEMbI OUCHUIIIIMHBI. IIucemennas (bopMa KOHTpOJ’IbHOﬁ pa6OTBI
COJIEP’KUT HE MEHEE 6 BApUAHTOB.

KpI/ITepI/II/I OLCHHUBAHUA KOHTpOJ’IBHOﬁ pa6OTLIZ
Kpurepuit 4-5 bamna 4 — 3 6amnma 3 —2 bamna 1-0 GammoB
MPABUIBGHO BBIOJHUI HE MEHee|  JIOMYCTHJI YHCIIO
[OJIOBUHBI PAOOTHI HIIM TOMYCTHII OIIMOOK M HEJOYETOB
He Oosiee ByX IpyObIX OIMIMOOK,|PEeBOCXOASIIEEe HOPMY,
BEITIOJTHUJI ~ paboTy[uin He OoJjiee OMHOW TpyOOH M| MPU KOTOPOH MOMKET
[10JIHOCTBIO, HO[oMHOW Herpy0oil omuOku 1| OBITH BHICTAaBICHA
BBITIOJTHIIT PaboTy .
MOITyCTHJI B HEW HEOJHOTO HejodeTa, WM He Ooiiee| OICHKa «3», MU €CIIH
1. Boinonuenue 0e3 ounboK u .
. Oonee OJIHOH|TBYX-TpEX HETrpyOBIX ONIMOOK,| MPABHIBHO BBITOIHHUII
KOHTPOJILHOM HE/I0YETOB, . 9 .
HerpyOOl OmMOKK MM OJHOW HEeTpyOoil OmMOKM W  MEHEe HOJIOBUHBI
[pabOoTHI ImorrycTit He Ooree
OJIHOTO ~ HEIOYeTa,TpeX  HEIOYeTOB, WM  HpH paboTEL
OJJTHOTO HeloYeTa.
i He OoJiee OBYX|OTCYTCTBHHM OINMOOK, HO HpH
HEJJOUCTOB. HAJTMIUH YeThIpeX-TIATH
HEJI0YETOB, IUIOXO 3HAET TEKCT
pOU3BEICHMS, JOIyCKaeT
MCKa)KeHUE (PaKTOB.
MaxkcuManbHbIN 0ail 32 KOHTPOJIbHYIO paboTy 5 (B nanbHeHeM 06auibl IepecYUTHIBAIOTCS C YUETOM
TEKYIETO peUTUHT-TU1aHa). PaboTa cunTaeTcs yCrenHo BEIIOIHEHHBIM IIPU NOJTYYEHHUH CTYAEHTOM 3
6asioB.
Hrorosas OIICHKA 3a CEMCCTpP paCCUUTBIBACTCA HA OCHOBC HOHy‘-ICHHOﬁ CYMMBI 0aJI0B B pe3yIbTaTe
TEKYIIET0 KOHTPOJIs, U 0ajliioB, HAOpAaHHBIX MPHU 3aKJIIOYUTEIILHOM KOHTPOJIE 3HAHUI Ha 3aueTe.
2/ 3ammura /13 3anmTa MHAMBUAYAJIBHOTO 3aJJaHUs BBIMOJIHIETCS B BUJIE€ YCTHOTO OTBETA HA BOIPOCHI MPENO1aBaTes,

YTO TO3BOJISIET BBIABUTH CTENEHb CHOPMHPOBAHHOCTH NPOPECCHOHATHHOTO MBIIIJICHHUS CTYJIEHTOB U




O1ueHoYHbIE MEpPONPUATHS

l'IpouezIypa NPOBEJICHHUSI OLICHOYHOI'0 MEPONIPHUATHUS H Heo0X0IMMbIe MeTOINYEeCKHe YKazaHusd

OCBOEHHOCTHU MTPOTPAMMHOTO MaTepHalia B IPOIECCE CAMOCTOSATEIHHON PaOOTHI.

[IpenomaBaTenp MOXKET 3a7aBaTh IO TPU BOMPOCA MO KKIOMY pasieny. Takke mpernogaBaTeib MOXKET
3a/1aBaTh YTOYHSIOIINUE U JOTIOJHUTEIBHBIE BOIIPOCHI.
Kpurepuu onenuBanus 3amutsl MJ13:

Kpurepuit

6 - 10 GamwioB

6 - 5 6anoB

4 - 0 6aju1oB

1. CooTBeTCTBHE
COIIEpKaHUS 1 CTETICHb
BraneHus temon N3

Conepxanune U3
COOTBETCTBYET BbIJAHHOMN
TEMe U B TIOJIHOM Mepe e
PacKphIBaeT, CTYACHT
JIEMOHCTPHPYET CBOOOIHOE
BIIaJICHHE

Conepxanue M3, He B momHOI
Mepe pacKphIBaeT 3asBICHHYIO TEMY,
CTY/ICHT UCTIBITHIBACT 3aTPYAHCHHS
[IpU OTBETET HA BOIPOCHI

Conepxanue N3 ne
COOTBETCTBYET BbIJAHHOMN
TeMe, CTYICHT He CIIOCOOeH
nepeaTh OCHOBHBIE TAITBI
[pU €€ HAMTHCAHUU

2. HaBbiku ipoBeieHUs
[PAcUeTOB M OlICHKA
MOJTyYEeHHBIX
[PE3yIbTaTOB

CTyIeHT MOXET paccKaszaTh
ANTOPUTM BBIYUCIICHHS,
JIEMOHCTPHUPYET (hOPMYJIBI
JUTSL BBIYUCIICHUS U PACUCTHI,
MOJKET HHTEPIPETHUPOBATH
MOJTy4YE€HHBIE PE3YJIbTATHI,
MOHUMAET | JCMOHCTPHUPYET
B3aUMOCBSI3b PACCUYMTAHHBIX
MOKa3aTeseH.

CTyIeHT MOXKET paccKa3aTh
@JITOPUTM BBIYHCIICHHS], UCIIBITHIBAET
3aTpyIHEHUS TIPU AEMOHCTpaLuu
(bopMyJT ISl BBIYUCICHUS U
[Pac4eTOB, MOYKET UHTEPIPETUPOBATh
[10JIy4E€HHBIE PE3YJIbTAThI,
ICIIBITBIBAET 3aTPYAHEHUS IIPU
IIeMOHCTpaLuY B3aUMOCBSI3U
[PACCUMTaHHBIX MOKA3aTENEH.

CTYICHT UCIBITHIBACT
3aTpyIHEHUsI WK HE MOKET
pacckasaTb aJropuTM
BBIYUCIICHUA, UCIIBITHIBACT
3aTpyAHEHUs IIPU
JEMOHCTpaIuu GopMyIT JUIst
BBIYUCJICHUA U PACUCTOB, HE
MOXET UHTEPIIPETUPOBATD
MOJTy4YEHHBIC PE3yIbTAThI, HE
MMOHUMAET B3aUMOCBSI3H
paccUMTaHHbBIX MOKa3arenei

3. OTBETHI Ha BOIPOCHI
[pernonaBatens

CryneHT cBOOOJHO OTBEYAET
Ha BCE BOIPOCHI,
JIEMOHCTPUPYET CBOOOIHOM
BJIaJICHUE TI0 KAXKIOMY
paszieny paboThl U TOHUMAET
B3aUMOCBSI3b ATHUX Pa3/IeIIOB.

CTYICHT UCTIBITHIBACT 3aTPYAHEHHUS
[IpY OTBETE HA BCE BOTPOCHI, aeT
[IOJTHBIE OTBETHI C TOMOIIBIO
HABO/ISINX BOIIPOCOB,
IMTEeMOHCTPUPYET CBOOOTHOM
BIIaZIeHUE 10 KOKAOMY paszieny
pa6OTBI U IIOHUMAECT B3aNMOCBS3b

DTHX pa3iesioB.

CTyIeHT UCTIBITHIBACT
3aTpyIHEHUs MIPU OTBETE Ha
BCE BONPOCHI, HE MOXET J1aTh
OTBET HABOSIINX BOIIPOCOB,
HC MOHMMACT B3aUMOCBA3U
[IOJIy4YEHHBIX IIOKa3aTeJIeH.

[IpenonaBatens onenuBaer MJI3 B COOTBETCTBMM C KaJ€HAAPHBIM IUIaHOM. MTOroBasi olleHKa
pacCYMTHIBACTCS HA OCHOBE MOJYYEHHONW CYMMBI 0aJlIOB 3a BBIMOJHEHUE Pa0O0THI U 0aioB, HAOpaHHBIX
MIPU 3aIUTE COTJaCHO KaJICHIAPHOMY PEUTUHI-TUIAHY AUCIUIIINHBL.

3

3ammTa 1abopaToOpHON PabOTHI

3ammTa oTyeTa 1O J1aOOPaTOpHOW pPabOTE BBHITIOJHSAETCS B BHJIE YCTHOTO OTBETAa Ha KOHTPOJIbHBIC

BOIIPOCHI.

Kpurepun onennBanust 1a00paTopHON pabOTHI:

Kpurepuii 3-2,5 bayuta 2,5 —2 bamna 2 —1 6ama 1-0 6amtoB

1. Beimosinenue [BHITTOJIHCHA ITOJIHO [BHITIOJTHCHA B|D3.6OTa BBIIIOJIHCHA B ITOJIHOM] IIPH BBINTIOJITHCHUN




O1ueHoYHbIE MEpPONPUATHS

l'Ipoue}Iypa IIPOBEJICHHUSI OLICHOYHOI'0O MEPONIPHUATHS H He00X0IMMble MeTOIHYECKHe YKazaHus

mabopaTopHOn 1 IPaBUIIEHO B [moaHOM 0oOBeMe, HOOBEMe, CleNlaHbl IPaBUIIBHBIC JIOMYIIEHBI

[PaGoTEI COOTBETCTBHH C MOIymIeHbl ONIMOKH[BBIBOABI,  OJHAKO,  HMEIOTCS|CYILECTBEHHbIC OIIMOKH
BagaHHeM U pH  OTBETE  HAHEKOTOPBIC HAapyWICHUs| 110 COACPIKAHMIO
TpeOOBaHUSIMHA TOTIONTHUTENBHBIE  [TpeboBaHMK 10  O(OpMIICHHUIO, y4eOHOTO MaTepHana,
IneficTByOIIEr0 BOIIPOCHI HarpuMep, OLIMOKH B| paboTa BEINOIHEHA C
CTaHIapTa, BEIBOJ  [IPETIOAABATEIN. odopmiieHHH TpaguKOB, TaOIHI] HapyIIeHHEM
crenaH WM B 3allHCH  Pe3YJIbTAaTOB TpeboBaHuit
CaMOCTOSTENBHO, m3mepennit. Ilocne  ykasaHus| JIEHCTBYIOILETO
TEXHUYECKU pernoiaBaTes JIaHHBIE| CTAHAAPTA, B pacueTax
IpaBUJIbHBIM HC1O0YCThI YCTPAHCHEI. JOIMYyHICHBL pr6ble
SI3BIKOM, JaHbI OINMOKH, Ha
BEPHBLIC OTBCTHI HA KOHTPOJIbHBIC BOIIPOCHI
KOHTPOJIbHBIC JIaHBI HE BEPHBIC
BOIIPOCHI; OTBETHI.

MaxkcuManbHbIi O6asut 3a 1abopaTopHyto paboTy paBeH MATH (B AalbHEHIIEM OalljIbl EPECUYUTHIBAIOTCS
C YUETOM TEKYIIEero peUTHHT-TIIaHa). PaboTa cunTaercs yCrenHo BeIMOIHEHHOM PH MOTYyYeHUN
CTYJIEHTOM TpexX OaJioB.

Hrorosas olieHKa 3a cEMECTp pacCUUTHIBAETCS HA OCHOBE MOJYyUYEHHOW CyMMBbI OAJIOB B PE3yJIbTaTe
TEKYIIEro KOHTPOJIsl, ¥ 0aJljI0B, HAOpAHHBIX MPHU 3aKJIIOUUTEIHHOM KOHTPOJIEC 3HAaHUH Ha 3aueTe.

| DKx3amen

B pamkax wusydaembIX pa3enoB AUCHUIUIMHBI OCYIIECTBIIAECTCS TEKYIIEE OLECHHBAHHE CTENEHU
OCBOCHHUsI CTYJIEHTaMU H3y4YEHHOro Marepuayna. IIpoBepka OCBOEHHs JIEKLIMOHHOIO MaTepuania
MPOBOJUTCS MYTEM TECTUPOBAHMS, TOCHE u3ydeHus Tembl. [IpoBepka OCBOEHMSI Marepualia
MPAKTUYECKUX 3aHATUNA IPOBOJUTCS IO PE3YJIbTATaM BBIIIOJIHEHUS HWHIAWBUAYAJIBHBIX JOMAIIHUX
3a/IaHUM.

JlomyCK 1O UTOTY TEKYIIEro KOHTPOJIS PACCUYMTHIBAETCS HA OCHOBE CyMMBI OaysioB, HAOpaHHBIX 33 BCE
BHJIBI OTICHOYHBIX MeponpusaTHil. J[J1s qomycka K 9K3aMeHy CTYJIeHTY HeoO0XoauMo HabpaTh 55 6auioB u
0oJiee 1Mo BCeM BHJIaM 3aIJIaHUPOBAHHBIX OLIEHOUYHBIX MEPOTPUITUH.

DK3aM€H TPOBOAUTCA C TMOMOIIBI0 MHUCBMEHHOTO HMTOTOBOIO TECTHUPOBAHUSA IO BCEM paszjernam
HA3y4aeMON AUCUUIUIUHBI.

DK3aMeHaMOHHBIN Omrer coctont u3 10 BapmanToB. Kaxkmpiit BapuaHT comepuT 20 BOIPOCOB B TECTOBOM
¢dopme, TP KOMITBIOTEPHOM HMTOTOBOM TECTUPOBAHMM BBHIOOpP BapHaHTa U BOMPOCOB IMPOHCXOIUT
aBTOMATHYECKU.

Kpurepuu onieHuBaHus 3K3aMeHa:

Kpurepuii 0,6 - 1 6ayuta 0,5-0,1 6anna | 0 GamoB HUtoro
1. Beimmonxenue [IpaBunbHbll  oTBeT [HacTuuyHO mpaBuibHbINHe mpaBUIbHBIN OTBET 20 Gamos
TECTOBBIX 3aJlaHHH Ha BONPOC TECTOBOIO |0TBET _ HAa _ BOIPOC[BOIPOC TECTOBOTO




O1ueHoYHbIE MEpPONPUATHS

l'Ipoue}Iypa IIPOBEJICHHUSI OLICHOYHOI'0O MEPONIPHUATHS H Heo0X0IMMble MeTOINYECKHe YKazaHus

| |3aZ[aHI/IH |TeCTOBOl"O 3aaHus |3az[aH1/m | |
MaxkcuManbsHbIH 0aint 3a 3xk3ameH 20 0amios.

Hrorosag OIICHKA 3a CEMECTP paCCUUTHIBACTCA Ha OCHOBC HOJ'Iy‘-ICHHOI‘/'I CYMMBI 6aJ'IJ'IOB B pE3YyJIbTATC TCKYLICTO
KOHTPOJIA, U 0JI7I0B, HAOPAHHBIX MPH 3aKITIOYUTEITLHOM KOHTPOJIC 3HAHWH Ha DK3aMEHE

*OueHKH «OTJIUYHOY, KXOPOLI0Y», KYAOBJIETBOPUTEIbHOY, «HEYIOBJETBOPUTEIbHO» TpaHchopMupytoTes B 6amtsl kak 100, 80, 60 u 0 % ot
MaKCHMaJbHOTO 0ajia, yKa3aHHOTO B pabodeil mporpaMme 1o JaHHOMY OIIEHOYHOMY MEPOIPHUSITHIO.




	3
	ФОС_Методы математической физики

