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1. Posab qIMCHUIIHHBI «YpaBHeHHs MaTeMaTHuyecKoi Gpu3nkn» B GopMUPOBAHMHN KOMIIETEHIINI BHINMYCKHUKA:

dnemeHT " WNHAMKaTOpbl AOCTUNKEHUA KOMNETEHL UM CocraBnsiolme pe3ynbTaToB OCBOEHUA (AeCKPUNTOPbI KOMNETeHLWit)
- 0
o6paszoBaTenbHo A
KomneTeHLuun
nporpammbi Cemectp HaumeHoBaHWe KOMMeTeHUMK
(aucumnnnuHa, Kop, uHpukatopa Kop, Kopa nHpukatopa Kop,
NPaKTUKa, N'A)
Mcnonb3yeT pyHAAMEHTANbHBIN
MaTemaTUyecKnin annapar gna
NOCTPOEHUA BbIYNCIUTENbHbIX
CnocobeH NpuUmeHATb
cxem
$yHAaMeHTanbHble 3HaHUA,
noayyeHHble B <
Mcnonb3yeT dyHAaMeHTaNbHbIN BnageeT maTemaTMyeCKMM annapatom ANA NpoBeaeHnA
N.OMK(Y)-1.2 . OMK(Y)-1.2B1
MaTemaTUyecKnin annapar gns TEOPETUYECKOTO UCCNEA0BAHUA U MOAENMPOBAHUA
OnK(Yy)-1 061acTM maTeMaTUYECKUX U §
NOCTPOEHUA BbIYNCIUTENbHbIX €CTeCTBEHHO-Hay4YHbIX MPOoUeCcCoB 1 ABNEHUN, a TaKXKe, ANA
(Mnmn) ecTecTBEHHBIX HayK, 1
cxem peLweHna npodpeccmoHanbHbIX 3aa4
MCNonb30BaTh UX B
npodeccroHanbHon .
Ucnonb3yeT dyHAAMEHTaNbHbIN
AeATeNbHOCTU .
mMaTemaTu4yeCKUn annapat gna
NOCTPOEHUA BbIYNCIUTENbHbIX
cxem
YpaBHeHua
MaTemaTuyeckon 5
N3UKK 3HaeT OCHOBHbIE NOHATUA, ONpeaeNeHna 1 MeToAbl Teopun
¢ OMK(Y)-2.2B1 » ONPEA P
AnddepeHLManbHbIX ypaBHEHMI B YaCTHbIX MPOU3BOAHbBIX
CnocobeH ncnonb3osatb U .
anIMeHﬂeT MmaTemaTuvyecknmn
a[lanTMpoBaThb CyLLECTBYIOLLME .
annapat ypaBHeHW B YacTHbIX
MaTemaTUyecKkme meToabl U .
NPOW3BOAHBIX, ypaBHeHU
OMK(Y)-2 CHCTEMbI NPOrPaMMMPOBaHUA W.OMK(Y)-2.2 ) YmeeT pelwatb AndpdepeHumanbHble ypaBHEHNA B HAaCTHbIX

4NA pa3paboTku 1 peanusaumm
anropuTMOB peLleHus
npuUKNagHbIX 3agauy

TENNIONPOBOAHOCTU U anddy3nu,
ypaBHeHus Janambepa B
MHXEeHepHOW AeATeIbHOCTM

OnK(y)-2.2y1

NPOM3BOAHbIX, yPaBHEHMI TENONPOBOAHOCTU U
nnododysun, ypasHeHusa Janambepa

OnK(y)-2.231

BnageeT annapatom matemaTtuyeckoi Gusnku ans
npoBeaeHNA TEOPETUYECKOrO UCCAeA0BaHMA U
MOAENMPOBAHUA GU3NYECKMX Y XMMUYECKMX MPOLLECCOB M
ABNEHWUN, A TaKKe, ANA peLleHnn NPodeCccUOHaNbHbIX
3a4au.




2. IMToxka3zaTe,u U MeTOALI OLICHUBAHUS

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE

Kon

HaumenoBanue

Koa xonTpompyemoii
KOMIIETEeHIIHH (WM ee
YacTH)

HaumenoBanue pasaena
JHCHUTNIHHBI

MeToabl OLlEeHHBAHUS
(OLeHOYHbIE MePONPHUSATHS)

POl

3HaTb Ha3HauyeHwue, cogepxaHnme un OCHOBHble 3Tambl

aHanAmM3a M Knaccudmkaumm  anddepeHuManbHbIX
YPaBHEHUI B YaCTHbIX NPOM3BOAHbIX NEPBOTO U BTOPOTO
nopaaKoB; 3HaTb MeTog Pypbe pelweHua cMmellaHHOWM
3aflayM AnAa OAHOMEPHOro BOJIHOBOTO YpPaBHEHUA W

O0JHOMEPHOTO ypaBHEHWA TEM/I0NPOBOAHOCTM

OMK(Y)-1, OMK(Y)-2

OndodepeHumnancHble
YPaBHEHMA B YACTHbIX
nponssogHbIX 1-ro n 2-ro
nopsaaKOoB B 3a434ax
MaTeMaTMYECKON QUBUKMN.
MeTtoabl pewweHna 3aaau
MaTeMaTUYeCKON PU3NKK
6e3 cnonb3oBaHUA
cneumanbHbIX GYHKLUMNA.
CneumanbHble GyHKUMW.

KonrponbHas pabora.
Bamura 1JI3.
3ammTa 1ab0paTOpHBIX PadoT.

PA2

3HaTb cnocobbl MOCTPOEHUA  OCHOBHbIX  Mozenemn
MaTemMaTUyeckon U3MKKM, BAALETb  KJAACCMYECKUMM
MeToAaMM  pelleHusa  4acTHbix  aubdepeHLManbHbIX

YpaBHEHMI, NeKaLLMX B UX OCHOBE

OMK(Y)-1, OMK(Y)-2

OnddepeHumanbHble
YPaBHEHUA B YAaCTHbIX
NpPou3BOAHbIX 1-ro u 2-ro
nopAaKoB B 334a4ax

MaTeMaTMyeckon UK.

MeToap! peweHuna 3aaa4
MaTeEMATUYECKON PUIMKHU
6e3 Ucnob30BaHMUsA
cneumanbHbiX GyHKUMNA.
CneumanbHble GyHKLMW.

KonrponsHas pabdora.
3amura UJI3.
3ammrTa 1a00paTOpHBIX PadoT.

PO3

Bnagetb metoamKamm nposeaeHnA MaTemMaTUdeCKux

pac4yeTos, 06l'laﬂ,aTb HaBblKaMu MCNoib30BaHUA
MaTeMaTn4yeCKoro annapata AaAa peweHuAa ¢M3M‘-I€CKMX

3ajau.

OMK(Y)-1, OMK(Y)-2

OndodepeHumnanbHble
YPaBHEHUS B YaCTHbIX
NpPon3BoAHbIX 1-ro u 2-ro
nopaaKoB B 3afa4ax

maTemaTmyeckon GUsnKu.

MeToabl pelieHuns 3a4a4
MmaTemaTmyeckoin GUsnKn
6e3 UcnosIb30BaHMUsA
crneumanbHbiX GyHKUMNA.
CneumanbHble GYHKLMM.

KonTtponsnas pabora.
Samura 1/13.
3amura 1ab0paTopHBIX PadoT.
OK3aMeH.




3. IlIkaJja oueHUBaAHUA

[Topsimok opraHu3alMK OLICHUBAHUS PE3YyJIbTATOB OOYYEHHUS B YHHUBEPCHUTETE PETJIaMEHTHUPYETCS OTIEIbHBIM JIOKAIbHBIM HOPMATUBHBIM aKTOM —
«CucTeMa OlleHUBaHUS Pe3yJIbTaTOB 00yueHus B TOMCKOM monuTexHudeckoMm yHuBepcureTe (CrcteMa OleHHBaHMA)» (B ACHCTBYIOIICH PEAAKIINK).
Hcnonb3yercss OaIbHO-PEUTUHTOBAsl CHCTEMa OICHUBAHUS PE3yJbTaTOB OoOy4eHHs. MToroBasi olleHKa (TpaJAWLIMOHHAS W JIUTEPHAS) MO BUIAM
yueOHor nesrenbHOCTH (M3ydenune nucuuruinH, YHWPC, HHWPC, kypcoBoe NpOeKTHpOBAaHHE, IMPAKTHKH) OMNPEASIIeTCS CyMMOW OalioB MO
pe3yabTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaluu (MTOroBasi peMTHHTOBast olleHKa - MakcumyM 100 GamioB).

Pacnipenenenre OCHOBHBIX W JIONOJHHUTENBHBIX OAalJIOB 3a OICHOYHBIE MEPONPHUSATHS TEKYIIEro KOHTPOIS W IPOMEXYTOYHOW AaTTeCTaluu
YCTaHABJIMBAETCS KaJICHIapHBbIM PEUTUHI-IUIAHOM JUCLIUIUINHBI.

PGKOMGHI[yeMaSI mKajgaa aJisd OTACJIbHBIX ONCHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O ¥ TCKYLICTI'O KOHTPOJIA

% BBIMOJIHEHHUS
3a/1aHus

CooTBeTCTBHE

Tpannuuonﬂoﬁ OLICHKEe

Onpeneﬂeﬂue OLCHKH

90%+100% «OTINYHOY OTInYHOE TOHMMAaHUE IPEIMETA, BCECTOPOHHHUE 3HAHUS, OTIIMYHBIC YMEHHUA H BIIJCHHUE ONBITOM NMPAKTHUESCKOH NEATCILHOCTH
9 9 9

HE00X0IMMBIC PE3yJIbTAThl 00YYCHHS C(HOPMHUPOBAHBI, HX KAYECTBO OIICHCHO KOJUYECTBOM 0aJLIOB, OJM3KHUM K MAKCUMAIBHOMY

70% - 89% «XOpoI1I0» OCTaTOYHO ITOJIHOE ITOHMMAaHHeE MPEIMETA, XOPOIINE 3HAHUSA, YMEHHS 1 OIIBIT IIPAKTHYECKOH NeATEIbHOCTH, HEOOXOMMMBIE PE3YIbTATHI
& 9 9

00ydeHHs c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHAMAIIEHBIM KOJMIECTBOM OajioB

55% - 69% «Y 1OBIL» IIpuemaeMoe TOHUMAaHNE IPEAMETA, YIOBICTBOPUTEILHBIE 3HAHUS, YMEHHS U ONBIT IPAKTHYESCKON IEATETLHOCTH, HEOOXOAUMBIE PE3YILTATEI
& 9 &

06y‘IeHI/I$[ C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0asioB

0% - 54%

«Heynosiu.»

Pe3yJ'II)TaTBI o6yqu1/1$1 HC COOTBETCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$[M

[IIxasa 11 ONEHOYHBIX MEPOINIPUITHHI DK3aMEHa

% BBINOJIHEHUS JK3ameH, CooTBeTcTBHE
3aJaHHI JK3aMeHa a1 TPaINIHOHHOI OLleHKe Ompenenenne onerin

90%+100% 18 +20 «OtnuyHO» OTnu4HOE NOHUMAaHKE PeAMETa, BCECTOPOHHUE 3HAHNUS, OTJIMYHbIE YMEHUS U BIaJ€HHUE OIBITOM MPAKTHYECKOH AEATEIBHOCTH,
HE00XOIMMBIE Pe3yJIbTaThl 00yueHHs: cHOPMHUPOBAHBL, MX KAYECTBO OL[EHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAKCHMAJIbHOMY

70% - 89% 14+17 «Xopo1o» JlocTaTo4HO TOJIHOE TOHNMAHUE NPeIMETa, XOPOINe 3HaHUS, YMEHHS U OITBIT IPAaKTHYECKON JIeSITENbHOCTH, HEOOXOJUMBbIe
pe3ynpTaThl 00yueHus C(hOPMHUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OIIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0aJUTOB

55% - 69% 11+13 «Y IOBILY [MpuemieMoe MOHUMaHKE TIPEAMETA, yIOBICTBOPUTEIbHBIEC 3HAHHS, YMEHHS U OIIBIT MTPAKTUIECKOH e TeIFHOCTH, HEOOXOMMEbIe
[pe3yIIbTaThl 00y4eHHs COOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OaIIIOB

0% - 54% 0+10 «HeynoBn.» Pe3ynbpTarel 00ydeHus: HE COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBaHUSAM




4. TlepeyeHb THNOBBIX 33/IaHUI

O1eHOYHbIE MEpPONpPUATHS

l'[puMele THIIOBBIX KOHTPOJBbHBIX 3agaHmi

1. KonrponsHas pabora KP Ne 1
1. Pemuts 3anauy IItypma — JInyBuis
V'+ Ay =0. V'(0)=y(0) = y'(m) — y(r) =0 . Pa3noxuts QyHKIHMIO
f(x)=1+ x B psn ®ypbe 10 OPTOHOPMUPOBAHHBIM COOCTBEHHBIM (DYHKIIMAM TOM 32129k
2. HaiiTu 001uee penieHne ypaBHEH s, TIPUBES €70 K KAHOHUYECKOMY BHILY:
a)u, +2xu,, —x*u, =0
b)u,, +2u,, -u, —5u, =0
KP Ne 2
1. Pemmts 3amauy llrypma — JlnyBumis
y'+ Ay =0. V'(0)=y(0) = y'(xr)— y(r) =0 . Pasnoxuts GpyHKIMIO
f(x) =14 x B pax ®ypse 1o OPTOHOPMUPOBAHHBIM COOCTBEHHBIM (YHKIMAM 3TOH 331241
2. HaiiTu o0Imee penieHne ypaBHEHHMs, TIPUBE/IS €I0 K KAHOHUYECKOMY BHLY:
a)u,, +2xu,, —x*u, =0
b)u, +2u,-u, —5u, =0
KP Ne 3
1. Pemmts 3amauy llrypma — JInyBumis
'+ Ay =0. Y'(0)—y(0) = y'(7)— y(7) =0 . Paznoxurs PpyHKIIIO
f(x) =1+ x B pan ®ypse 10 OPTOHOPMUPOBAHHBIM COOCTBEHHBIM (PYHKIMSAM 3TOM 3a1aun
2. Haiitn o01uee penieHne ypaBHEHHUs, TIPUBE/IS €70 K KAHOHUYECKOMY BHLY:
a)u, +2xu,, —x*u, =0
b)u,, +2u,, -u, —5u, =0
2. 3amra 1a00paTopHOi paboThI




O1ueHoYHbIE MEpPONPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHui

1. Ha ctpyny anmunoii | geficTByeT BHEIIHss BO3MYIIAOIIas CHIIa, INIOTHOCTh KOTOPOM paBHA
Asinot (o He COBMaaaeT ¢ COOCTBEHHBIMHU YaCTOTAMU CTPYHBI). HalTH 3aKOH KoJIeOaHHii CTPYHBI, €CIIH
HaYyaJbHbIC OTKJIOHECHHS M CKOPOCTH PABHBI HYJIIO, JICBBI KOHEIl CTPYHBI 3aKPEIUICH, a MPaBbIid
CBOOO/ICH.

2. Hcnonb3ys pekyppeHTHbIe COOTHOIIEeHNS, BEIpa3uth J,(X) gepe3 J,(x) J,(X)

3. [uuHap ¢ paarmycoM OCHOBaHHS R 1 BRICOTORO h MMeeT TemrepaTypy HHXKHETO OCHOBAHUS U

0O0KOBOI MOBEPXHOCTH, paBHyt0 T. HailTu cranimonapHyio Temieparypy BHyTPEHHUX TOUEK LUJIMHApA
€CJIM TEMIIepaTypa BEPXHEr0 OCHOBAHUS €CTh ONpeIeIcHHAs (QYHKINS OT T.

3ammra /13

1. Haiitu ob1uee pelieHne ypaBHEHHsI B YaCTHBIX IIPOU3BOAHBIX IIEPBOTO MOPSIKA
Xyu, +(4x—2u)u, = yu.

2. HaiiTu TOBEpXHOCTH, YOBIETBOPSIONIYIO YPAaBHEHUIO
Xu, —yu, = u*(2x-3y)

Y TIPOXOJISIIYIO Yepe3 3aJaHHyIo KpuBylo X =1, yu+1=0.

3. Haiitu o01ee pemeHne ypaBHEHHsI, TPUBES €0 K KAHOHUYECKOMY BUJY:
a) 3u, +14u, +8u  =0;

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

4. ITocTtaBuTh 3aaavy 00 oOTeKaHnH HCIIOJABUXKHOT'O OCCKOHEUYHOTr O nuinHAapa, €CJin Ha
OCCKOHEUYHOCTH CKOPOCTB XKHUJKOCTH paBHA V.

5. PemuTts 3amauy Komm

a) U, +2C0SXu,, —sin’Xu, —sinxu, =0, U, =X+C0SX, U, | g, =SsinX;

b) u, = 4Au+xe' cos(3y +4z), Ul_,=Xycosz, U, l|_,= yze*;

2
c) 8u, = U, +U, +1, U,=e "




O1ueHoYHbIE MEpPONPUATHS

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHui

10.

11.

Pemnts 3amauy HItypma—IJInyBumis:
y'=2y'+4y=0,  y(0)=y'(2=0;

3anucaTh COOTHOIIEHUE OPTOTOHATIBHOCTH Il COOCTBEHHBIX (DYHKIMI 3a/1a4H.

Pemuth cMmemannyo 3aaauy

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 OTKJIOHEHHUE 33Ja€TCS BBIPAKEHUEM

Ax, 0<x<I/2;

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

Pemnth ypaBHeHHe KosieOaHuil B 00J1aCTH, MPEACTABISAIONEH COO0M KIIWH, pajnyca
b, yron pactBopa koToporo paBeH /3, eciau 3amaHbl OJHOPOJAHBIC T'DAHUYHBIC
YCIJIOBHSI BTOPOT'O POJIa, @ TAKKE€ HaYaJIbHbIE CKOPOCTh M OTKJIOHEHUE.

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

Haiitu ycnoBue, npu coOIIOACHIHN KOTOPOTO B Kpyre X2 + y2 = =r’<p® MPaBUIBLHO
mocTaslieHa 3ajaya Herimana

M y)=0, or<h, D=2y
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.




