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1. Poan JAUCHHUIIIITHHBI «YPaBHeHI/IH MaTeMaTH4ecKoii (1)I/I3I/IKI/I» B (l)OpMHpOBaHHI/I KOMIIeTeHIIMH BBINTYCKHHUKA:

dnemeHT 7 MNHAUKATOPbI AOCTUMKEHUA KOMNETEHL A CocraBnfioLMe pe3ynbTaToB 0CBOEHUA (AeCKPUNTOPbI KOMNETeHLWiA)
- o,
o6pasoBaTtenbHOM A
KOMMeTeHLun
nporpammbl Cemectp HaumeHoBaHUe KomMneTeHUMH
(amcumnnnuHa, Koa nHaunkartopa Kop Kopa nHpgukaropa Kop
NPaKTUKa, N'A)
Bnageetr matematnyecknum annapaTtom gns
npoBefeHnA TEOPETUYECKOro NccneoBaHmA n
OMK(Y)-1.2B1 MOLEeNNPOBaHUA eCTeCTBEHHO-HAY4YHbIX NPOL,EeCccoB
W ABNEHWUN, A TaK¥XKe, ON1A peLleHns
Croco6eH npumeHATs npodeccnoHanbHbIX 3a4a4
$yHAaMeHTanbHble 3HaHUA, UcnonbayeT
nonydeHHble B 06nacTv . YmeeT pelwatb 06bIkHOBEHHbIe aAnddepeHLmanbHble
(wnn) dyHAAMEHTaNbHbIN
MaTeMaTUYECKWX U (Unm . OnK(Y)-1.2y1 ypaBHEHUA, NPUMEHATb annapaT MaTemaTUyecKkoro
ONK(Y)-1 N.0MNK(Y)-1.2 MaTemaTUyeckuit annapat v) -
€CTeCTBEHHbIX HayK, 1 aHaNM3a AencTBUTEIbHOIO NePEeEMEHHOTO U
ONA NOCTpoeHma
Ucnonb30BaTh UX B KOMM/IEKCHOIO aHa/M3a Npu peleHnn CTaHaAapTHbIX
o BbIYNCAUTENbHbBIX CXEM
npogeccroHanbHoOM 3ajad
AeATeNbHOCTU
3HaeT OCHOBHbIE OnpeaesieHnA U NOHATUA TeopuUmn
MaTeMATUYECKOro aHann3a, Teopun GyHKL MM
OnK(Y)-1.231
KOMMNNEKCHOro nepemeHHoro 1 onepaLmMoHHOro
YpaBHeHua
MaTemMaTyecKoin 5 ncamcnenns
oV ETIY
3HaeT OCHOBHbIE NOHATHA, ONPEAENEHNA U METOAbI TeOPUU
OMK(Y)-2.2B1 i
anddepeHLManbHbIX YpaBHEHWUI B YaCTHbIX MPOU3BOAHBIX
CnocobeH Mcnonb3oBaTh 1 .
MpumeHneT maTemaTyeckuin
afanTMpPoBaTh CyLLECTBYOLME o
annapart ypaBHEHWI B YaCTHbIX
maTemaTuyeckue metoapl U .
NPOU3BOAHBIX, YPAaBHEHUM
OnK(Y)-2 cUcTeMbl NPOrPamMmmMUpPOBaHUA WN.0MK(Y)-2.2

4NA pa3paboTku U peanusauum
aNropuTMOB peLLeHns
NpUKAaAHbIX 334ay

TENNONPOBOAHOCTU U anddy3nu,
ypaBHeHus Janambepa B
MNHXEHepHOW AeATeIbHOCTH

OMK(Y)-2.2y1

YmeeT pewatb AnddepeHLmanbHble YPaBHEHUA B YAaCTHbIX
NPOU3BOAHbIX, YPaBHEHWI TENNONPOBOAHOCTU U
ondodysnum, ypasHeHua Janambepa

OMK(Y)-2.231

BnageeT annapatom matemaTuyeckoi Gusmkm gna
npoBeAeHNA TEOPETUYECKOTO UCCAeA0BaHMUA U
MOAENNPOBAHUNA GU3NYECKMX Y XUMUYECKMX MPOLLECCOB M
ABNEHUM, a TaKKe, A1 peLleHns NpodeCccMoHabHbIX




dnemeHT
o6pasoBaTenbHo
nporpammbl
(aucumnnnuHa,
NpPakKTuKa, N’A)

Kop,

MNHAUKATOPbI AOCTUNKEHUA KOMNETEHL WA

CocTaBnsowWwme pe3ynbTaToB 0CBOEHUA (4,ECKPMNTOPbI KOMMETEHLMIA)

KOMneTeHuuu

Cemectp HanmeHoBaHue KomneTeHumH

Kop uHpgukartopa

Kopg

Kopa nHpukartopa

Kog

3agau.

2. INoka3zaTeJu U MeTOALI OLICHUBAHUS

IlaHupyeMble pe3yIbTaThl 00yYEeHHS 0 TUCHHILINHE

Kon xonTpompyemoii

HaumeHoBanue pa3aeaa

MeToabl OLIEHHBAHUS

MmaTemaTtmyeckoin GUsnKn
6e3 UCnoIb30BaHMUA
cneumanbHbiX GyHKUMNA.
CneumanbHble QYHKLMK.

KO}_‘[ HaunmeHnoBanue KOMIIETCHIIUH (l/lJ'I](I ee JHCHHUIIIHHBI (OHCHO‘{HbIe Meponpmrmsl)
4acTH)

PO1 3HaTb Has3HayeHwWe, cofepXaHMe M OCHOBHble 3Tarbl OnddepeHumanbHble KonrponbHas pabora.
aHanmM3a u  Knaccudmkaumm  anddepeHumanbHbIX YPaBHEHNA B HaCTHbIX Sauurta j;g;l;ziﬂz% pador.
ypaBHEHWIA B YaCTHbIX NMPOU3BOAHBIX NEPBOrO U BTOPOrO MPOM3BOAHbIX 1-ro 1 2-ro
nopaAaKos; 3HaTb meTon Pypbe peleHnAa cmewaHHow | U.OMK(Y)-1.2 MOPAAKOS B 3?p,aqax

MaTeMaTMyYecKon GU3UKMN.
3aflayM Ana OAHOMEPHOro BOJIHOBOTO YPaBHEHUA W H.OMK(Y)-2.2 MeTobl peliieHs 334
O HOMEPHOrO ypaBHEHWUS TENJIONPOBOAHOCTU MaTemaTHuecKon dUsNKM
6e3 Ucnob30BaHMUsA
cneunanbHbIX GYHKLUMNA.
CneumanbHble GYHKLUMM.

PO2 3HaTb cnocobbl MOCTPOEHUA  OCHOBHbIX MoAenen OndodepeHumnanbHble KontposnsHas pabora.
MaTemMaTMyeckon OGU3KUKKM, BNAJETb  KNACCUYECKUMMU YPaBHEHNA B HACTHbIX Samura j;éf;ﬁgﬁix paGor.
MeTOAaMM  pELleHMA  YacTHbIX  AuddepeHLManbHbIX MPOu3BOAHbIX 1-ro 1 2-ro
YPaBHEHWI, NeXKalmx B UX OCHOBE N.OMNK(Y)-1.2 MOPAAKOS B 3?p,aqax

MaTeMaTU4YeCcKon GU3NKHU.
N.OMK(Y)-2.2 MeTozabl pelieHunn 3a4a4




PA3

Bnagetb metoamMkammu
pacyetoB, o6nagaTtb

MaTeMaTn4yeCKoro anmnapata ANAa peweHuAa d)msmqecr(mx

3ajau.

npoBeAeHNa MaTeMaTUYeCKUx AnddepeHunanbHble Kontponbhas pabora.

HaBbIKaMM MCNoNb30BaHUA YPaBHEHUA B YaCTHbIX 3 3aéHHTa nas. s
APOU3BOAHbBIX 1-r0 1 2-T0 almuTa 1adopaTopHBIX paldoT.
DK3aMeH.

nopsaaKOoB B 3a434ax
MaTeEMaATMYECKON QUSUKMN.
MeToabl peweHna 3agad
MaTeMaTMyecKon pusnkm
6e3 cnonb3oBaHUA
cneumanbHbIX GYHKLUMNA.
CneumanbHble GyHKUMW.

N.OMK(Y)-1.2

N.OMK(Y)-2.2

3. HIkaja oueHUBAHUSA
ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTATOB OOYYEHHUS B YHUBEPCUTETE PErIAMEHTHPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OIICHUBAHUS PE3yJIbTaTOB 00yueHHs: B TOMCKOM MOJIMTeXHUYeCKOM yHUBepcuteTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH PEIaKInm ).
Hcnonb3yercst OamibHO-PEUTHHIOBasl CUCTEMa OLICHMBAaHUS pPe3yJbTaToB oOyueHus. MrToroBas oreHka (TpaJULMOHHAs W JIMTEpHas) MO BUAAM
yaeOHoi nesitenbHOCTH (uM3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHME, NPAKTHKH) ONPEILISICTCS CyMMOH OauioB IO
pe3yiabTaTaM TEKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTalluu (MTOroBast peMTHHIroBas oneHka - Makcumym 100 6aioB).

PacnpeﬂeneHI/Ie OCHOBHBIX W AOOIOJHHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPOIPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTO‘lHOfI aTTeCTallun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINIOJIHEHUS CooTrBeTcTBHE
. Onpe)]e.ﬂeﬂue OLl€HKH
3alaHUuA TPAAHUUHOHHOHU OLICHKE
90%+100% «OTIUIHO» OTIM4HOE TOHMMAaHKEe MPeMeTa, BCeCTOPOHHHE 3HAHNA, OTIIMYHBIE YMEHHUS U BIIaICHUE OMBITOM NMPAKTHYECKON NEesITeIbHOCTH,
HEOOXOAMMbIE PE3YJIbTAaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJILHOMY
70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE MOHMMAHUE NPEIMETa, XOPOIIHe 3HAHUS, YMEHHS U OITBIT IPAKTUUECKOH eI TeIbHOCTH, HEOOXOAUMbIE PE3yJIbTaThl
00y4eHust ChOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OAIIOB
55% - 69% «Y 1OBIL.» [Tpuemnemoe noHNMaHUEe MTPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHHS, YMEHUSI U OTBIT IPAKTHYECKOW IEATEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHUMAJIEHBIM KOJINYECTBOM OAJlIOB
0% - 54% «Heynosi.» PesynpraTel 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUSIM
IIIxana 1ys OLICHOYHBIX MEPONPUATHH DK3aMEHA
% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
. o OnpeneieHne OLEHKH
3a/JTaHUM JK3aMCHa oa TPAaAHLHMOHHOH OLICHKE

90%+100% 18 +20 «OTnUYHO» OTnu4HOE NOHUMAaHKE IPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMUHbIE YMEHUS U BIaJI€HUE ONBITOM MPAKTUYECKOH AeSTeIbHOCTH,




HCO6XO)II/IMI)IC PE3YJIbTAThI 06yquI/m Cq)OpMI/IpOBaHI)I, HUX KA4YCCTBO OLICHCHO KOJIMYCCTBOM 6ann013, ONM3KHUM K MaKCHUMaJIbHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO MOJIHOE MOHUMAaHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS H OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0AUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAUECTBO HU OJTHOTO M3 HUX HE OLEHEHO MUHHMAJILHBIM KOJIMYECTBOM OaljIoB

55% - 69% 11+13 «Y IOBIL» [MpuemireMoe MOHUMaHKE TIPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHIS U OIBIT IPAKTHUECKON ACATEIEHOCTH, HEOOXOIUMBIC
[pe3yNbTaThl 00y4eHHs CPOPMUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OLIEHEHO MHUHMUMAJILHBIM KOJIMYECTBOM OaljioB

0% - 54% 0+10 «Heymosi.» PesynbraTel 00ydeHus He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPeOOBAHUSAM

4. TlepeyeHb THNOBBIX 3a1aHUI

OueHo4HbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. KonTponbnas padora

KP Ne 1
1. Pemnts 3amauy Itypma — JInyBrinis

V'+ Ay =0. V'(0)—y(0) = y'(7)— y(r) =0 . Pasnoxuts Gynximio
f(x)=1+ x B psag ®ypbe Mo OPTOHOPMUPOBAHHBIM COOCTBEHHBIM (DYHKIIMSAM 3TOM 3a1a4H
2. Haiitn obmiee penieHre ypaBHEHHs, IPUBE/IS €0 K KAHOHMYECKOMY BHY:

2 —
a)u, +2xu,, —x‘u, =0
b)u,, +2u,, —u, —5u, =0
KP Ne 2
1. Pemmts 3amauy lltypma — JInyBumnins

V'+ Ay =0. V'(0)=y(0) = y'(7)— y(r) =0 . Paznoxuts pysKImIO
f(x) =1+ x B pag ®Pypbe 0 OPTOHOPMUPOBAHHBIM COOCTBEHHBIM (DYHKIMAM 3TOH 3a1aun
2. Haiitu o0Iuee pelieHne ypaBHEHHs, IPUBE/S €r0 K KAHOHUIECKOMY BHJLY:
a)u,, +2xu,, —x*u, =0
b)u, +2u,, —u, —5u, =0
KP Ne 3




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. Pemmts 3amauy Hltypma — JlnyBumis

V'+ Ay =0. V'(0)=y(0) = y'(7)— y(r) =0 . Pasnoxuts dynximio
f(x) =14 x B psin @ypbe 110 OPTOHOPMUPOBAHHEIM COOCTBEHHBIM (PYHKIMSAM 3TOM 33124
2. Haiitn obmiee pelieHUe ypaBHEHHUSL, TIPUBE/S €70 K KAHOHUYECKOMY BHILY:
a) U, +2xu,, —x?u, =0

b)u,, +2u,, —u, —5u, =0

3amuTa 1a00opaTOpHON PabOTHI

1. Ha crpyny amunoi | neficTByeT BHELIHSA BO3MYILAIOLIAs CHJIA, IUIOTHOCTH KOTOPOW paBHA
Asinot (o He coBHagaeT ¢ CoOCTBEHHBIMH YaCTOTaMK CTPYHBI). HaiiTi 3akoH KoJieGaHuit CTPYHBI, €CIn
HayaJbHbIE OTKJIOHEHHS ¥ CKOPOCTH PAaBHBI HYJIIO, JIEBBIM KOHELl CTPYHbI 3aKPEIUICH, a IPaBbii
cBOOO/IEH.

2. Hcrionb3yst peKyppeHTHbIE COOTHOIICHUS, BbIpasuTh J,(X) gepe3 J,(X) J;(X)

3. [uauHap ¢ paguycoM OCHOBaHHs R M BBICOTOIO h MMeeT TemMIiepaTypy HHXKHETO OCHOBAHHUS U

OOKOBOI MOBEPXHOCTH, paBHYIO T. HaliTu cTanimoHapHyto TeMreparypy BHYTPEHHUX TOUYEK ITUIMHApPA
€CIIM TeMIIepaTypa BEPXHEro OCHOBAHUS €CTh ONpe/eeHHas QyHKIHUS OT T.

3amura /13

1. Haiitu o0riee perieHue ypaBHEHHS B YaCTHBIX IIPOU3BOJIHBIX MIEPBOTO MOPSAKA
Xyu, +(4x—2u)u, = yu.

2. HaiiTu MOBEpXHOCTH, YIOBIETBOPSIONIYIO YPABHECHHUIO
Xu, —yu, = u*(2x—3y)

U TIPOXOJIAIIYIO Yepe3 3aJaHHyto KpuByro X =1, yu+1=0.

3. Haiitu O6I_I_ICC PCHICHUC YPpAaBHCHUS, ITPUBCAA €TI0 K KAHOHUYCCKOMY BUAY:
a) 3u,, +14u, +8u, =0;




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

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

4. TloctaBuTh 3aauy 00 0OTEKaHHHM HEMOBMKHOTO OCCKOHEYHOTO IMJIMHIIpA, €CIU Ha
0ECKOHEYHOCTH CKOPOCTh KHJKOCTH paBHa V.

5. Pemwuts 3anauy Ko

a) U, +2C0SXu,, —sin’XU,, —sinxu, =0, Ul _q = X+C0SX, U, |, g, =SiNX;

b) u, =4Au+xe'cos(3y+4z), Ul|_,=Xycosz, U, l|_,=Yyze";
2
C) 8u, =U, +U, +1, Ul,=e "

6. Pemwuts 3amauy lltypma—IJInyBums:
y'=2y'+4y=0,  y(0)=y'(2)=0;

3anucaTh COOTHOIICHHWE OPTOTOHAIBHOCTH [T COOCTBEHHBIX (DYHKIIMH 3a/1a4H.

7. PemmTh CMEIIaHHYIO 3a7a9y

U, =u,, 0<x<zmz, t>0,

u@,t)=t>, u(r,t)=t>, u(x,0)=sinx, u,(x,0)=0.

8. Hailtu xoneGaHUs CTPYHBI C 3aKpEIUIEHHBIMH KpasMM, TOMELIEHHOH B cpeny ¢
COINIPOTHUBIIEHUEM, TIPONOPLUOHATIBLHBIM CKOPOCTH JBMXEeHHs. HauanpHble ckopocTH
PaBHBI HYJIIO, & IEPBOHAYAIILHOE OTKJIOHEHHUE 33aJa€TCS BHIPAKEHUEM

0(x,0) = AX, O0<x<lI/2;
U A(=x), 12<x<l.

9. Pemuth ypaBHEeHUE KoieOaHUI B 00JACTH, MPEACTABISIONIEH cO00M KINH, paguyca
b, yron pactBopa kotoporo paBeH 7 /3, ecau 3amaHbl OJHOPOJHBIC T'PAHUYHBIC
YCJIOBHSI BTOPOTO POJIa, a TAK)KE HaYaIbHBIE CKOPOCTh M OTKJIOHEHHE.

10. Mexay ABYMs TMOJBIMU INUIMHAPAMU OECKOHEYHOW NJIMHBI HAXOIUTCS BsI3Kas




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

XKHUIKOCTh. B MoMeHT Bpemenn t =0 BHYTpEeHHMI HWIMHADP HAYMHAET BPAIIATHCS C
YIJII0BOM CKOPOCTBhIO @ = = const. OnpeaenuTs CKOPOCTh IBUKEHUS KUTKOCTH.

52 2 2
11. Haiitu ycnoBue, Ipu COOIIOEHNH KOTOPOTO B Kpyre X° +Y° = =r’ <b® npaBuibHO
rnocrasieHa 3a1ada Heitmana

M(xy) =0, o<r<b, =2l
r




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

12. Pemuts 3anauy ltypma—IJInyBumms:
x'+y+4y=0,  y(0)=0, y(@2)=0.

13. Beluuciuts

Iszl(x)dx.

14. Haiitu naracoBckoe nsobpaxenne Gpynkuun e J, (t).
15. Beuucnuth UHTETpa
T J, (t)cost
t

dt.

0

16. Beruuciuts

I(sinze +5)P, (cos &) sin 9d .
0

17. ®ynkumo Y = X° pasnoxuTh B psia Juuu Ha uatepsaie ]0,z[ mpu v =0.

DK3aMeH

orwdPE

o

Crnrcok BOMpoCoOB K 9K3aMEHY:
INamma-dynkus Ditnepa. Onpenenenue, peKyppeHTHOE COOTHOILIEHHE, (OopMyJia JOTOTHEHUS.
lNamma-¢pynkuus Oiinepa. Onpenenenre, aCUMITOTHKA, TpapuK.
bera-dyHnkius u e€ cBs3b ¢ raMMa-QyHKIHEH.
OcHoBHbIe 1 000011eHHbIe pyHKIIMU. CBONCTBA 0000IIEHHBIX (DYHKINH.
JIuHeliHbIe YpaBHEHUS B YACTHBIX MPOM3BOAHBIX | mopsiika. XapakTepucTudeckas CUCTEMa U ee
TIePBBIC WHTETPAITBL.
3anaua Komm 11 kBasuauHeHHbIX AuddepeHInalbHbIX YpaBHEHUH B YaCTHBIX MPOU3BOAHBIX
MIEPBOTO MOPSJIKA.
Knaccudukanus ypaBHeHUH B YaCTHBIX MPOU3BOAHBIX BTOPOTO MOPSIIKA. Y paBHEHHUS
TUNepOOIUYECKOro TUIIA.
Knaccudukanus ypaBHeHUH B YaCTHBIX MPOU3BOAHBIX BTOPOTO MOPsAKA. Y paBHEHUS
MapaboJUIECKOTO THUTIA.
Knaccudukanust ypaBHeHUH B YaCTHBIX MPOU3BOAHBIX BTOPOIO MOPSIIKA. Y paBHEHHUS




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

10.

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

17.
18.
19.
20.

21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

33.

JUIMITUYECKOTO TUIIA
dusnuecKue 3a1a4u, IPUBOJIAIINE K YPABHEHUSAM B YACTHBIX IPOU3BOIHBIX. Y paBHEHHE KOJICOaHUI
CTPYHBL.

VYpaBHeHue konebanuii cTpyHsl. HauanbHble ycnoBuHs.

VYpaBHeHue KonebaHui CTpyHBI. ['paHUYHbIE YCIOBHSI IEPBOTO POJA.

VYpaBHeHue KonebaHuii CTpyHBL. [ paHUYHBIE YCIIOBHS BTOPOTO POJa.

VYpaBHeHue KoneOaHui CTpyHBI. I paHUYHBIE YCIIOBHS TPETHErO POJa.

3anaga Kommu a1t 0THOMEPHOTO OJHOPOTHOTO BOJHOBOTO ypaBHeHHs. Dopmyna [lanambepa.
CamoconpsikeHHBIH Bu quddepeHmanbHoro ypasenus. 3anada Hltypma-JlnyBumis s
JTMHEHHBIX TU(PepeHIaTbHBIX YPaBHEHUH BTOPOTO TOPSIIKA.

CBoiicTBa cOOCTBEHHBIX (PYHKIMI U COOCTBEHHBIX 3HaueHU 3aaaun Lltypma-JInyBumis.
CwmemanHas 3aa4da Jj1si OAHOMEPHOTO OJTHOPOTHOTO BOJTHOBOTO YPAaBHEHHS.

VYpasuenue beccenst. @yukimu beccens nepsoro poaa J, (X).

®yukuun beccens nmepsoro poaa J, (X) u ux coiicrea. O01uiee peueHue ypaBHenus beccens st v #
n.

®ynkiun beccenst BToporo poaa N, (X) u ux cBoiictBa. O01iee penienue ypasHenus beccenst st
MIPOU3BOJIBHBIX V.

PexyppenTHbie cooTHOIEeHus s pyHkuil beccens. @ynkuun beccens nmomynenoro nxaexca.
Acumnroruka u rpaduku GyHkuii beccens neporo u BToporo poja.

MonudunupoBannsie pyHkimu beccens nepBoro u BToporo poja.

AcumnroTuka u rpadguku MoauuIMpoBaHHBIX QyHKIMI beccens nepBoro u BToporo poja.

3anava lltypma—IJInyBumnns ansa ypaBaenus beccens. (3agaua 1).

3anaua llItypma—IJInyBwis quia ypaBHenus beccens. (3agaua 2).

Psaner @ypee—Dbeccens u Junau.

YpaBHEHME TEIUIONPOBOAHOCTH. THIIBI TPAHUYHBIX YCIOBUH.

YpaBnenue Jlamtaca. OCHOBHBIE KpaeBbIe 3a/1auu 7151 ypaBHeHUs Jlamaca.

IlepBas kpaeBas 3amaua 171 ypaBHeHMs Jlamnaca B kpyre.

Pa3znenenue nepemMeHHbIX B ypaBHeHUHU Jlamnnaca B HUJIMHAPUYECKON cHCTEME KOOPIMHAT.

AU — — f,(z)ul_ —u| =
u O’ u|r=a 1( )’ u z=0 u z=h O
Pa3,Z[CJ'ICHI/IC NEPCMCHHBIX B YPABHCHUU Jlaruiaca B LII/IHI/IH,HpPIquKOf/'I CUCTCMC KOOPpAHHAT.

AU = O’u|r=a — O’u|z:O — fz(r)’u|Z=h — fs(r)




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

5. MeToanueckne yKazaHus o npoieaype oueHuBaHUs

OueHoYHbIE MeponpusaTHus

Hpouenypa NPOBEICHUS OLICHOYHOI'0 MEPONPUATHSA U He00X0AMMbIe METOIMYECKHE YKasaHusl

1, KOHTpOHBHaﬂ pa60Ta KOHTpOHBHaﬂ pa60Ta IIpOBOAUTCA B MMMCbMEHHOM Q)opMe MocJIC HM3Y4YCHHA TCEOPETHUYCCKOI0 U
CEeMHUHAPCKOTO MarepHaja KaKJOW TeMbl AUCHUIUIMHBL [lucbMeHHas ¢opma KOHTPOJIBHOW pPabOTHI
COICPIKHUT HC MCHCC 6 BapHUaHTOB.

Kpurepuu onieHnBaHusI KOHTPOJIbHOU pabOTHI:
Kpurepuii 4-5 banna 4 — 3 Gayuta 3 — 2 bamna 1-0 6ayutoB
[PaBIJILHO BBITIOJIHMI HE MEHee|  JOIYCTHJI YUCIIO
[IOJIOBHHBI PaOOThI WIIM IOMTYCTHJ| OIIMOOK U HEZO0YETOB
He OoJyiee BYX TPYOBIX OLIMOOK,|ITPEBOCXO/sIIEe HOPMY,
BEINOJHHIT ~ paboTyin He Ooyiee OnHOH rpy0oil M| Npu KOTOPOit MOXeET
[IOJTHOCTBIO, HO|oAHOI Herpy0oil omuOKku 1| OBITH BHICTABIICHA
BBITIOJTHIT PAadoTy .
NOIyCTHII B HEil HEOJAHOTO Hemoyera, WM He Oosee| oLeHKa «3», WM ecin
1. Bemmonnenne 0e3 omMoOoK U N
. Oonee OJHOU|IBYX-TpeX HErpyObIX OIIKOOK, MPaBUIIBHO BBIIOIHII
KOHTPOJIbHOM HEZI0YeTOB, . . .
HerpyOOl OMMOKK MM OJHOW HEerpyOoil OmMOKM W  MEHEe HOJIOBUHBI
[paboTEI ImorrycTit He Ooree
OJTHOTO ~ HEJIOYETa,TpeX  HEJAO0YeTOB, WJIH IIpH padoThL
OJJHOTO HEJl0YeTa.
Wi He OoJjiee NIBYX|OTCYTCTBMM OINMOOK, HO IIpH
HEJI04YETOB. HATTTY UK YETHIPEX-TISITH
HEI0YETOB, IUIOXO 3HAET TEKCT|
pou3BeACHUS, JIOIyCKaerT|
McKa)keHue (PaKTOB.
MaxkcumanbHbIH 0aI 3a KOHTPOJIbHYIO padoTy 5 (B JanbpHeHeM Oalljibl MEPEeCYUTHIBAIOTCS C yUYETOM
TEKyIIero peiTuHr-mana). Pabora cunraercs ycnemHo BHITOJHEHHBIM MIPU MOJIYYEHUU CTYJIEHTOM 3
0aos.
HrtoroBasi oreHka 3a CEMECTp PAcCCUUTHIBACTCS HAa OCHOBE IMOJYYEHHOH CyMMBI OalllIOB B pPEe3yiIbTaTe
TCKYLICTO KOHTPOJIA, U 63.J'IJ'IOB, Ha6paHHLIX IIpHU 3aKIIFOYUTCIIBHOM KOHTPOJIC 3HAHUU Ha 3a4eTe.
2, 3aH_[I/ITa I/II[3 3aH_[I/ITa HHAWBUAYAJIBHOI'O 3alaHUS BBIIIOJHACTCA B BUAC YCTHOI'O OTBETA HAa BOIIPOCHI NPCIIOAABATCIIA,

YTO IIO3BOJIACT BBIABHUTH CTCIICHBb C(i)OpMI/IpOBaHHOCTI/I HpO(beCCI/IOHaJ'H)HOFO MBINIJICHUSA CTYACHTOB H




OueHouHbIe MEPONPHATHS

IIpoueaypa npoBeeHUsi OLEHOYHOT0 MEPONPUSITHS U HEOOX0IMMbIe METOIMYECKHE YKA3AHUS

OCBOEHHOCTH IIPOrPaMMHOI0 MaTepHualla B IPOLIECCE CaMOCTOATEIbHOM paboThI.

IIpenogaBaTenb MOXKET 3a1aBaTh 110 TPHU BOIPOCA IO KaXKIOMY paszzaeny. Taxke npernoaaBaTeilb MOXKET
3a/1aBaTh YTOYHSAIOIINE U JONOJHUTEIBHBIE BOIIPOCHI.
Kpurepun onennBanus 3amutel MJ13:

Kpurepuii

6 - 10 GamnoB

6 - 5 bamnoB

4 - 0 6ay1oB

1. CooTBeTcTBHE
CONICpKAHUS M CTETICHb
BraneHus Temor M]3

Copepxanne N3
COOTBETCTBYET BbIJAHHOMN
TEME U B MOJIHOUN Mepe e€
PacKphIBaET, CTYJICHT
JIEMOHCTPHPYET CBOOOIHOE
BJIaJICHUC

Conepsxanne N/13, He B momHOH
Mepe pacKphIBaeT 3asBICHHYIO TEMY,
CTY/ICHT UCTIBITHIBACT 3aTPYAHEHHS
[IPY OTBETET Ha BOIPOCHI

Copepxanne /3 ne
COOTBETCTBYET BBIIAHHOM
TeMe, CTYIEHT He CIIOCO0eH
repeiaTh OCHOBHBIE JTAITbI
Ipu €€ HallMCaHuH

2. HaBbiku poBeieHUs
[pPacYeTOB U OIICHKA
MOJTYICHHBIX
[pe3yIBTaTOB

CTyIeHT MOXeT paccKazaTh
AJITOPUTM BBIYUCIICHUA,
JIEMOHCTPHUPYET (hOPMYJIBI
JUISL BBIYMCIICHUS M PACUCTHI,
MOXET HHTEPIPETUPOBATH
MOJTy4CHHBIE PE3YIbTaTHI,
MOHMMAET W AEMOHCTPHPYET
B3aUMOCBSI3b PACCUNTAHHBIX
MoKa3aTesen.

CTyIIeHT MOXKET paccKas3aTh
QJITOPUTM BBIYUCJICHUS, UCIIBITHIBACT
BaTpyIHEHUS [IPU JEMOHCTpALUKA
(bopMy IS BEIYUCIICHUS U
[pacyeToB, MOKET HHTEPIIPETUPOBATh
[OTy4CHHBIC PE3yIbTaThl,
MCTIBITBIBACT 3aTPYAHCHHUS TIPH
ITeMOHCTpaUU B3aNMOCBSI3U
[pacCUNTaHHBIX TTOKa3aTeJei.

CTy[[eHT HUCIIBIThIBACT
3aTPYAHEHUS WIH HE MOXKET
paccka3aTh aJrOpPUTM
BBIYUCIICHUS, UCTIBITHIBACT
3aTpYAHCHUS MIPH
JEMOHCTpauy GOPMYIT IUIs
BBIYUCIICHUS U PacueToB, HE
MOJKET HHTEPIPETHPOBATH
MTOJTyYCHHBIC PE3YIIbTATHI, HE
IIOHUMACT B3aUMOCBA3U
paccuMTaHHBIX MOKa3aTeaei

3. OTBETHI Ha BOIIPOCHI
[pernoaBaTelis

CryneHT cBOOOTHO OTBEYAET
Ha BCE BOIIPOCHI,
JIEMOHCTPUPYET CBOOOTHOM
BJIaJICHUE 110 KXKAOMY
paszieny paboThl U TOHUMAET
B3aUMOCBSI3b ATUX PA3/ICIIOB.

CTyI[eHT HCTIBITBIBACT 3aTPYAHCHUA
[IpY OTBETE Ha BCE BOTPOCHI, aeT
ITIOJIHBIC OTBETHI C IIOMOIIBIO
HABOJSIIUX BOIIPOCOB,
ITEMOHCTPUPYET CBOOOTHOM
BIIAJICHHE TI0 KaXOMY paszerny
pabOTHI M TIOHUMAET B3aMMOCBSI3b

PDTHX Pa3JICIIOB.

CTyI[eHT HUCHIBITHIBACT
3aTPYAHCHUA ITPU OTBETC HaA
BCE€ BOIIPOCHI, HE MOXKET J1aTh
OTBET HABOJAAIUINX BOIIPOCOB,
HC MOHMMAaCT B3aUMOCBA3U
MOJTYYCHHBIX IOKa3aTeIeH.

[IpenonaBarens onenmBaer MJ/I3 B COOTBETCTBMM C KaJ€HAAPHBIM IUIAaHOM. MToromas ouneHka
paccUMTHIBAECTCS HA OCHOBE MOJTYYEHHOW CyMMBbI OAJUIOB 32 BBIMOJIHEHUE paObOThl U 0aoB, HAOpaHHBIX
IIPY 3aIUTE COIIACHO KAJICHIAPHOMY PEUTUHI-TUIAHY AUCIUIUINHBL.

3.

3amura 1ab0paTopHOi paboThI

3aH_[I/ITa OoT4yeCTa II0 na6opaTopH0171 pa60Te BBITIOJIHACTCA B BHUAC YCTHOI'O OTBCTA Ha KOHTPOJIbBHBIC

BOIIPOCHI.

Kpurepun onienuBanust 1a00paTopHoil paboThI:

Kpurepwuii 3-2,5 bana 2,5 —2 banna 2 —1 bamuta 1-0 6ayutoB

1. Beimoninenne [BHITIOJIHCHA ITOJIHO [BBITIOJTHCHA B|Da6OTa BBIIIOJIHCHA B ITOJIHOM IIPH BBITNTIOJIHCHHUH




OueHouHbIe MEPONPHATHS

IIpoueaypa npoBeeHUsi OLEHOYHOT0 MEPONPHUSITHS U HEOOX0MMbIe METOIMYECKHE YKA3ZAHUS

mabopaTopHO 1 TIPAaBIIIEHO B MOTHOM o0BeMe, HOoObEeMe, CHEeNaHBl IPABIIHHBIC JIOITYTIICHEI

[paboTHI COOTBETCTBUH C MOITyIIIEeHbl OMMOKHU[BBIBOABI,  OJHAKO,  HMMEIOTCS|CYIIECTBEHHBIE OIIHOKHI
3aJaHueM U py  OTBETE  HAHEKOTOPbIE HapylIeHUs|  TI0 COAEP KaHUIO
TpeOOBaHUSMHU onoHUTENbHBIE  [TpeboBaHMH 1O  O(dOpMIIeHHUIO, Y4eOHOro Marepuaia,
IneiicTByroIero BOIIPOCHI Hampumep, OLIMOKU B| pabora BHINOJHEHA C
CTaHJapTa, BEIBOJ,  [IpENOAaBaTeNs. odopmirennu rpadukoB, TabIUIy HapyleHUEM
caenaH UnM B 3allUCH  PE3yJIbTaTOB TpeboBaHuit
CaMOCTOSATEINBHO, 3mepenuil. [locme  ykasaHus JieiicTByrOIero
TeXHUIECKH [perogaBaTess JaHHBIE| CTAHJAPTa, B pacuyeTax
[PaBUIHHBIM HETOYCTHl YCTPAHCHEI. JIOITYTIICHEI TPYObIe
SI3BIKOM, JAaHBI ommnoOKH, Ha
BEpPHBIC OTBETHI HA KOHTPOJIBHEIC BOIIPOCH
KOHTPOJIBHEIC JTaHBI HE BEPHBIC
BOTIPOCHI; OTBETHI.

MakcumanbHbIi 0asut 3a 1a0opaTOpHYI0 padOTy paBeH IATH (B JaibHEHIIEM 0auibl IEPECUUTHIBAIOTCS
C YYETOM TEKYIEro pelTuHr-miana). Pabora cunraercs yCrenrHo BbIMOIHEHHON PU MOJIy4YeHUU
CTYJIGHTOM TpeX OajlioB.

HToroBas olieHKa 3a CEMECTpP PACCUMTHIBAECTCS HA OCHOBE MOJYYEHHON CyMMBI 0aJJIOB B pe3yJbTaTe
TEKYIIEro KOHTPOJIsl, U 0aJIJI0B, HAOpaHHBIX IPU 3aKJIFOUUTEIBHOM KOHTPOJIE 3HAaHUM Ha 3a4eTe.

| DK3aMeH

B pamkax wusydaembIX pa3aenoB AUCUUIUIMHBI OCYIIECTBIIAETCS TEKYIIEE OLEHUBAHUE CTEIEHU
OCBOEHHUSI CTYJICHTaMU HW3Yy4YEHHOro Marepuaia. IIpoBepka OCBOEHHs JIEKIHMOHHOTO MaTepuania
MPOBOJAUTCS IYT€M TECTUPOBAaHMS, IOCie u3ydeHuss Tembl. [IpoBepka oOCBOeHHMS Marepualna
MPAKTUYECKUX 3aHATUN MPOBOJUTCS MO PE3yIbTaTaM BBINOJHEHUS HWHIAWBHAYAJIbHBIX JOMAIIHUX
3a1aHUM.

Jlommyck Mo UTOTY TEKYIIErO KOHTPOJIS PACCUMTHIBACTCS HA OCHOBE CYMMBI 0aljioB, HAOpaHHBIX 3a BCE
BUJIBI OIICHOYHBIX MEpONpUATUi. J[1s1 JomycKa K 9K3aMeHY CTYACHTY He0OX0uMO HabpaTh 55 06amioB u
OoJiee o BCeM BUJIaM 3aINIAHUPOBAHHBIX OIEHOYHBIX MEPOIPHUSITHH.

DK3aMeH NPOBOJUTCA C TMOMOIIBI0O MUCBMEHHOI'O HMTOTOBOTO TECTUPOBAHUS IO BCEM paszieinam
W3y4aeMOU TUCIHUILIAHBIL.

Ox3amMeHalnnoHHBIN Omier coctouT w3 10 BapmanToB. Kaxkawiii Bapmant comepxut 20 BOMPOCOB B TECTOBOM
dopme, TP KOMIBIOTEPHOM HWTOTOBOM TECTHUPOBAHWU BBHIOOp BapHaHTa M BOMPOCOB TMPOUCXOIUT
aBTOMaTUYECKH.

Kpurepun onieHnBaHus dK3aMeHa:

Kputepwuii 0,6 - 1 bamna 0,5-0,1 6anna | 0 6auioB Hroro
1. Bemonnerne [IpaBunbHblll  oTBeT [JacTWyHO npaBuiibHBIHE NpaBUIBHBIN OTBET 20 GamIon
T€CTOBBIX 3aJaHUI Ha BOIIPOC TECTOBOI'O [0TBET  Ha _ BONPOC[BOIIPOC TECTOBOT'O




OueHouHbIe MEPONPHATHS

IIpouenypa npoBeeHusi OLEHOYHOT0 MEPONPHUSITHS U HEOOX0IMMbIe METOIMYECKHE YKA3ZAHUS

| |33I[aHI/IH |TeCTOBoro 3a1aHus |3aﬂaHI/I}I | |
MaxkcuManbsHBIH 0t 3a 3x3amed 20 0aIos.

I/ITOFOBaH OIICHKa 3a CCMGCTp paCC‘II/ITLIBaeTCSI Ha OCHOBC HOJ'Iy‘IeHHOﬁ CyMMBI 6aJ'IJ'IOB B pCSyJII)TaTe TGK}/HIGFO
KOHTPOJIA, U 6aJI0B, HAOPAHHBIX NP 3aKIFOYUTEILHOM KOHTPOJIC 3HAHWH Ha DK3aMEHE

*OUeHKH «OTJIHYHOY», «XOPOLIO», KyXOBJETBOPHUTEIbHO», KHEYIOBJIETBOPHUTEIBLHO» TpaHchopmupyroTes B 0amisl kak 100, 80, 60 u 0 % ot
MaKCHMaJIbHOTO 0ajia, yKa3aHHOTO B pabodel mporpaMMe 1o JaHHOMY OIIEHOYHOMY MEPOTIPHUSTHIO.




