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1. Poab pucuuniaunbl «MaTemaTtuka 2.1» B popMUpPOBAHUM KOMIIETEHIUI BHIMYCKHUKA:

JemMenT PesybTaTel CocrasJsionye pe3yJbTaTOB 0CBOCHHS (1eCKPHIITOPbI KOMIIeTEHIIHI)
o Kon OCBOEHHS
o0pa3oBaTtebHOM
Cemectp KOMIIETEHIIUH HaumeHnoBanue KoMneTeHIIMI [010)11
NporpamMmmMmabl ():mcummnﬂa, H
NPaKTHKA, FI/IA) KOZI AUMCHOBAaHHE
Bnaneer anmapaTtom MHTErpaqbHOTO UCYUCICHUS U METOIaMHU
pelieHus: OOBIKHOBEHHBIX NU((PepeHIMATBHBIX YPABHEHUH IS
OIIK(Y)-2.B2 ONMCAHUs, aHAJIU3a, TEOPETUUECKOTO U IKCIIEPUMEHTAIIBHOTO
& 2

UCCIICIOBAaHMS U MOJICTTMPOBAHUS (PU3UUCCKUX SBJICHUN U
CHocoOHOCT IEMOHCTPHPOBAThH IIPOLIECCOB
6a30BbIe 3HAHHS B 001aCTH p
€CTECTBCHHOHAYYHBIX NUCIIUIIINH,
TOTOBHOCTD BBISIBIISITH Ymeer HHTCTPHUPOBATH DJICMECHTAPHbBIC, KyCOYHO-3aJaHHbIC
€CTECTBEHHOHAYYHYIO CYIIHOCTh OIIK(Y)-2.V2 pa3pbIBHBIC (PYHKIIUH, IPUMEHSATh HHTCTPHUPOBAHUE JUTS PEIIICHUS
mpo0IeM, BOSHUKAIOIINX B XO/I€

» MPUKJIAHBIX TEOMETPUYCCKUX U (PU3MYECKHX 3a/1a4
Marematuka 2.1 2 OIIK(Y)-2 podecCHOHAIBHON JESTEIEHOCTH; P11 p A COMETpHHCC busiaec sali
TIPUMEHATD U1 UX paspelICHUs
OCHOBHbIE 3aKOHbI €CTCCTBO3HAHHS, OTK(Y)-2.Y3 VYmeer penrate 0OBIKHOBEHHBIE AU epeHnnanbsHpIe ypaBHEHNS
METOAbI MATEMATHYCCKOI'0 aHAJIn3a : HCpBOFO U BBICIIIUX HOpHZ[KOB
1 MOACIUPOBaHUs, TCOPETUIECKOTO
" DKCIICPUMCHTAJILHOI'O
Hccnemf;al{m OTK(Y)-2.32 3HaeT 6a30BbIC MOHATHS U METOJIBI HHTETPATbHOTO UCYHCICHUS
’ (YHKIIUY OJTHOM M HECKOJIBKUX TIEPEMEHHBIX
OTK(Y)-2.33 3HaeT OCHOBBI TEOPHH U METOJIbI PEIICHUST OOBIKHOBEHHBIX
’ muddepeHIMaTbHBIX ypaBHEHUH

2. INToka3zaTesu U MeTOALI OLICHUBAHUSA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 JHCHUILIHHE

Kon koHTpoIHpYyeMmoii

HaumeHoBaHue pa3zaesa

MeToabl OLleHMBAHUS

Kon HaumenoBanue KOMIETeHI[UH (UJIU ee M CHMILIMHBI (oLeHOYHbIE MEPONPUSATHS)
YacTH)

P11 YMeTb UHTErpUPOBaTh pallMOHANbHBIC, TIPOCTEHIIINE OIIK(Y)-2 1. HeompeneneHusrii KonrpomnsHast pabora
HppanroOHaIbHBIC, TPUTOHOMETPUICCKUE DYHKITUN MHTETpall I/II[3_
YMeTh BBIYHCIATH ONpENeNCHHBIE W HECOOCTBCHHBIC 2. Onpenenennmlii u Dx3aMeH
MHTCrPAIIbI HECOOCTBEHHBII HUHTErpal

P12 | YMeTh HaXOJHTh KpaTHBIE, HHTETpaIL OIK(Y)-2 3. KpaTHbie HHTErpaibl KontponbHas padota
YMeTh HaxoAUTh KPUBOJMHEMHBIE U TIOBEPXHOCTHEHIC 4. DIeMEeHTBI BEKTOPHOTO 3.
UHTETpaibl, HAaXOAUTb OCHOBHBIE  XapaKTEPUCTUKU aHaIH3a OK3aMeH




BCKTOPHBIX MoJIeH

5.luddepennuanpabie
YpPaBHEHUS U CUCTEMBI

P13 YMmeTh  HaxomuTh  pemeHus  auddepeHnmanTbHBIX OIIK(Y)-2 KontponpHas padora
YpaBHCHUI TMEPBOTO W BBICHICTO TOPSAKOB U CHCTEM 3.
JIMHEHHBIX TU(hepeHIIHaIbHBIX YPaBHCHUH DK3aMeH

3. IlIkajga oneHuBaHUA
[Topsimox opraHu3any OLIEHWBAHUS PE3yJIbTaTOB OOy4YeHUS B YHHUBEPCHUTETE PETIaMEHTHUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIICHUBaHUS pe3yabTaToB 00y4yeHuss B ToMCKOM monuTexHudeckoM yHuBepcutere (Crucrema olleHHBaHUsA)» (B JCHCTBYIONIEH pelakinn).
Hcnonb3yercss OalibHO-PEUTUHIOBasi CHCTEMa OLICHUBAHUS pe3yjibTaToB oOy4yeHHs. MToroBas oueHka (TpaJluLMOHHAs W JIUTEpHas) MO BUAAM
yueOHOl pnestenpbHOCTH (M3ydenue nucummuiiH, YWPC, HUPC, xypcoBoe mNpoeKTHpOBaHHE, MPAKTUKH) OMPEACISeTCS CYMMOH OallsIoB TIO
pe3yNbTaTaM TEKYIIEro KOHTPOJISI U TPOMEKYTOUHOM aTTecTaluy (MTOroBasi pedTHHTOBas orleHKa — Makcumym 100 6amioB).

Pacnpe;[eneHHe OCHOBHBIX W OOIIOJHUTCIBHBIX OaioB 3a OLCHOYHBIC MCPOIPUATHUA TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/'I aTTeCTaun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JUCHUITIIINHBI.

PexomenayemMas mkasa Jyisi OTICIbHBIX OIEHOYHBIX MEPONPHUATHI BXOIHOTO U TEKYIIETO KOHTPOJIS

% BbINOJIHeHHs 3a1aHus1CO0TBeTCTBHE Tpalll/lIIMOHHOﬁ OIICHKE Onpeue.ﬂelme OLICHKHA
90% + 100% «OTIMYHOY OTar4YHOE NOHMMAaHKE TPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTIIMYHbIC YMCHHMS M BJIaJIeHUE OIIBITOM NPAKTUYECKOHN JIESITEIbHOCTH
70% + 89% «Xopouro» JlocTaTo4HO NOJIHOE TIOHUMAaHHUE MPEAMETA, XOPOIINE 3HAHNS, YMEHUSI U OIIBIT IPAKTHYECKOW e TEIbHOCTH
55% + 69% «Y 1oB1.» [IpuemnemMoe NOHMMaHKE NIPEIMETA, YAOBICTBOPUTEIbHbIC 3HAHMUS, YMEHHUS U OIIBIT MPAKTUUECKOHN eI TEIILHOCTH
0% + 54% «Heynosn.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM
[IIxana 175 OLICHOYHBIX MEPONPUATHUI dK3aMEHA
% BbINOJIHEHUS JK3amMeH, CooTBeTcTBHE
3aJaHUH SK3aMeHa 0211 TPaAMIHOHHOIi OlleHKe Onpeaeaenue ouenic
90% + 100% 36 +40 «OTnu4HO» OTnn4HOE NOHUMAaHKE NPEAMETa, BCECTOPOHHME 3HAHMS, OTJIMYHBIC YMEHHUS U BJIaJICHUE ONBITOM MPAKTUUECKOH AEATENbHOCTU
70% + 89% 28 + 35 «Xopomo» JlocTaTouHO MOJHOE MOHMMAaHUE NPEIMETa, XOPOILIUE 3HAHUS, YMEHUS U ONBIT IPAKTUYECKOH NesTeIbHOCTH
55% + 69% 22 + 27 «Y 10BIL» [TpuemneMoe NoHUMaHKUE NPEAMETA, YIOBIECTBOPUTEIbHbIEC 3HAHUS, YMEHUS U ONBIT IPAKTUYECKOHN NS TEIbHOCTH
0% + 54% 0+21 «Heynosi.» Pe3ynbpTaThl 00ydeHHUs HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHHSIM




4. llepeyeHb TUNMOBBIX 3aJaHUI

OueHOYHbIE
MEpPONPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1 | KontposbHa
s paboTta

KonTpouabsnas padora Nel nmo teme «HeonpeneseHHblii HHTErpan
BAPUAHT Nel

xdx sin 3xdx dx

1 [ ——. 2. | —. 3 [— .
I 2x2 +3 ja\/cos“3x IarctQ><(1+X2)
e2*dx '
4. Ie2X+2 . 5. jx«/l—xzdx- 6. [(1+x)sin2xdx .
.4
P FELEIN x|

. 9.
DE IS cosby (5

KonTtpoabsHnas pa6ora Ne2 no teme «OnpenesieHHbI HHTErpamn
BAPUAHT Nel
1. BeruucauTh onpenencHHble HHTETpalbl.

T 1
a) _[(2x+sin 2x)dx 6) j\/4x—2dx
° pe!

1 3
X d
B) 'gxe r) -!xzix

2. Berauciauts HecOOCTBEHHEIE HWHTCrpajibl WK YCTAHOBUTDH UX PACXOAUMOCTD!:

2 x2dx tInx
a) 0) dx
!x2+4 ;[\/;




OueHOYHbIE
MEpPONPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Beraucauts miomaas GUrypsl, OrpaHUYEHHON JIMHUSMU:
3 2
a) y=x, y=x, x=-2,x=I.

6) p=3-2c0s P, B=%

T

4. BeIYUCITUTh [UTMHY OyTH KpuBoii  y = 1-Insinx, orx =0 g0 x = A

KonTtpoabsnas padora Ne3 mo teme «KpaTHble HHTerpaJjib»
BAPUAHT Nel

1. U3MeHUTH NOPSIIOK UHTETPUPOBAHUS:

1 4-x
jdx j f(x,y)dy
0 X—4

2. PaccraBuTh TpaHMIIbI HHTETPUPOBAHUS

” f (X’ y)dXdy D: y=Xx, y=2x, xty=6
D
3. Haiitu mmomans Gpurypsl, orpaHUYCHHOM JTUHUSMH: X2+ y2 -2x=0,

y=x, y=0.

4. HaiitTu o0BbeM Tena, OrpaHUuE€HHOTO YKa3aHHBIMH MTOBEPXHOCTSIMHU:
X*+y*-8x=0, x*+y*’=7>, z=0.

5. Haiitu maccy Tena, OrpaHM4E€HHOIO TOBEPXHOCTSMU :

X2 +2°=1, y=0, y=1,ecin p(X, y,z) = k(< + y* + Z9).




OueHOYHbIE
MEpPONPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1.

KonTpoabHas padora Ne4 mo treme «j1eMeHThI BEKTOPHOI0 aHAJIM32»
BAPUAHT Nel

1. BeluucIuTh KPUBOIHHEHHBINA uHTErpan 1™ pona
J'(1+x2)dl,rz[e L:x*+y*=ay .
(L)
2. Bpruaucnute paboty cuitoBoro nods. [IpoBepuTh 3aBUCHT 1M HHTETPal OT TPAEKTOPUHU HHTErpupoBanusa? Eciu He
3aBHUCHUT, TO YIIPOCTUTH BHIYMCIICHUS.
j(xy —1)dx + x?y*dy, roe L:AB; A(1,0); B(0,2).
(L)
3. BbIYMCINTH NOBEPXHOCTHBIM MHTETpall ” dS, rae S — yacTb MIOCKOCTH
()
X+ Y+ Z=a,3aKII04YcHHas B IEPBOM OKTAHTE.
4. HaifTit IOTOK BeKTOpHOTO Honst A = 4i —9] uepe3 BHEIIHIOW0 CTOPOHY IIOBEPXHOCTH
napaGosiousa Bpamenus Yy = X* + z°, orpaHuy. mIocKocThio Yy =4, 1pu X <0,2 >0,

5. A=(x+In[zZ)i +(y+In|x)j +(z+In[y)k. divA=? ,rotA="?

Bapuanr Ne 1
KonTtpoabsHnas pabora Ne 5 no reme «/ludpepenunanbubie ypapHenus 1 —ro nopsaka»

OnpeneJuTb THN U HAWTH 001IME PelIEeHUS JAHHBIX YPABHEHMH !
3. (y+ylnx)dx— (x—xy)dy =0.




OueHOYHbIE
MEpPONPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

2 Y+ 2X y= 2x2
1+x2 7 142
2
3. (xy2 +L)dx+ (x2y —X—)dy =0.
y2 y3

2. HaiiTn yacTHbIe pelIeHUs] yPAaBHEHUI:
4. xy'- y=xtg(lj, y(®) =1.
X

5. eYdx=(2y—-xe¥)dy, y(-1)=0.

KonTpouabsnasi padéora Ne 6 nmo teme «/Iupdepennuaibabpie ypaBHeHUs] BbICIHIEro MOpsiAka u cucrembl 1Y»

I) OmnpexennTh THI U HAWTH 00IIUeE PelIEHUs TAHHBIX YPABHEHHII:
1) y"=y'+x.

X

14 ! e
2) y'-2y'+y= 2z
1) Pemutn 3axauy Komm:
) w+(y)=0. y®=1Ly@®-=1

2) y'—-y'=e+2x. y(0)=1 y'(0)=1.

ax

_ = y'
3) d‘it x(0) =1; y(0) = —1.

E:




OueHOYHbIE
MEpPONPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

U3,

IIpuMep BapmaHTa MHAMBUAYAILHBIX 3aJaHUM.

JAIAHME N 13 Bapuanr 1

CKBJ'IFIPHUE W BEKTOPHDE noneg

1. Husrrw paboty rmaosoro nosas P [z® +29) - i y® — 2z) ,l- BIOE

ayra Epmeon Loy = 2 — i. memay Torg s Al—4 ) w0 B(D: 2).

2, Hagre pabory cuaosoro nosas Feziioe. .l_ +u: i BIOE
ayrm Epmeoit L oz =Jcost, g=4. z=3dsint, te [0 w2

3. Hanre notow mes TopHoTo noas A depe noBepIHOCTE & B CTOPOHY BHEIIHCH HOpMBTR

1) 4= {2: w -3z}, &— =mcrs maockocTm z4y 4+ 3= 1.

BEIPEIRHEOGR EOOPARHATHEME TUI0CEOCT SME.
2) A= (3= + 2] P e ||-+ &k & — monmss MOBEPXHONTh EGHYCH
2yt =t s =4

3) A=t itz ,l_+ 22k, §— monuas NOBCPXHOCTE TeTREPTH
nepabomomae 2 4 y¥ =z, z =1 z=0, gy =10

4. HafiTo Mofy s GnpEyIsnmm BeETOPHOro Tols A paom korTYpa L
1] A= {u" (=40}

L — poutyp tpeyroabEmEs SABC
o mepmmeEsMpr B rowesx  A(20 0) B2 2)0 O 2).

2] .4-. B E-+ 2zz ,l-+ FET l.- L — amems nepecetdeHRA Doaychephl
z=4/25 —2? — ¢ moommmEmpe 2° 4yt = 0.

5. Uposepnte. Gyaer an sexropoe moae A = {2z 4z 2y of — 22}
noTeHORATEREM. B caytiae nomomn reARHOTO OTBETR HAATH €00 MOTEHIRAJ.

6. HocTponts auemn yposes ceanapeoro noas e g) =y — Ve + 2

T. Hafrn nponipoxeye ckwrapaoro moxs Uz ) =41n(d + f] — Bz
Bromme M,(1: 1) 1) B anopasacrmn seerops 4 = {4: -2 3}

B. HafiTw BeANMRHY N HANPRRICHRWE BETOPR HARDOJARILCH CEOPOCTH AIMEHCHNS TOMICPHE-
Tla e = % By oEEE

rypuoro moma  I'(a g oz) = (2" 4yt 4 27

Browese My(I: 1t 1) m M —2: —1)
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IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

DK3aMeH

[IpuMephl 3a/laHUN Ha 3K3aMeH

TIIY JK3amMeH Kypc 1
Buier Ne X
1. JIBOVHOW MHTETpa B AEKAPTOBOU U MOJSAPHON CUCTEMAX KOOPAUHAT.
2. Brluucienue 1moToka BEKTOpa 4Yepe3  3aMKHYTYIO IOBEpPXHOCTb. Dopmyiia
Octporpaackoro — I'aycca.
3. Pemnte nHTErpansl
N L2
a) Jlgdx; 0) J‘ﬁdx
\/4—)(2 0(5X +2)
4, BoruncnuTs miomaas GUrypbl, OrpaHU4eHHON JIMHUSAMUI
2y:\/§, 2xy =1, x=16.

5. PaccraBuTh mpesenbl MHTETPUPOBAHUS B JIBOMHOM HHTErpae H f(x;y)dxdy mo

(D)
obmactu (D), orpanndeHHO muHMSIME Y =5—X°, y=1.

6. PaccTaBuTh mpeensl MHTETPUPOBAHUSL B TPOMHOM HHTETpalIe Hj f(x;y;z)dxdydz mo

V)
obmactu (V) , OrpaHUYCHHOM MOBEPXHOCTSIMH

a) z=X +y*; 6) z=2-x2—y?

B LIWJIMHAPUYECKON CUCTEME KOOPIMHAT.
1. Hait moToK BEKTOPHOTO MOJIS

A=(X=V)i+2x+VY)]+ (3 +2z+4)k
gepes 3aMKHYTYIO TOBEPXHOCTh X° +2° =4, y=1, y=3

8. HaiiTi LMPKYIAMIO MIOCKOr0 BeKTOpHOro momst A=(X+2Yy)i+(y—X)] Bmois




OueHOYHbIE
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IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

KOHTypa X° + Y° =9, 06X0JUMOTO B HOJIOKHUTEILHOM HAPaBJIEHHH, UCTIONB3Ys hopmyy I'puna.

9. Haiitu rpaguenT ckaasapHOTO moJis
2

U(x;y;z)= X yl B TOouke M,(1;-1;2).

10. Pemmwmts 3amaqy Komm y'—X =4x%, y(=1
X

11. Pewmuth ypaBHEHHE

A+x)y"+y'=0

IlepedyeHb BONPOCOB, OTBETHl HA KOTOPKLIC JIAIOT BO3MOXKHOCTh CTYACHTY HPOASMOHCTPHUPOBATh, a IMPEIOaBaTeIIIO
OIICHUTH CTCIICHb YCBOCHHUA TCOPETUYCCKUX U d)aKTI/ILIeCKI/IX 3HAHMM HAa YPOBHE 3HAKOMCTBA

HeonpeneneHHblii HHTErpaJ

Ompenenenne 1mepBooOpasHON (YHKIMM W HEONPEIEJICHHOTO WHTErpaja, €ro TIeOMETPHYECKHH CMBICH, KPUTEPHi
MPaBHIBHOCTH PE3yJIbTaTa HEONPEAEICHHOTO HHTET PUPOBAHUSL.

Tabnuua OCHOBHBIX HEONPEAETICHHBIX HHTETPAJIOB.

CBoiicTBa HEONPEICIIEHHOTO HHTETpaa.

CBoI1CTBO MHBAPHAHTHOCTH OCHOBHBIX (JOPMYJI HHTErpHpoBaHusl. MeTon noaBeaeHus oA 3HaK auddepeHnmana.

Mertoa unTerpupoBanus mo yactsiM. OCHOBHBIE THUITBI HHTETPAJIOB, OEPYIINXCS METOIOM HHTEITPHUPOBAHUS 110 YACTSIM.

Mertoa 3aMeHBl IEpEMEHHON B HeonpeAaeaeHHOM nHTerpane. OCHOBHOHM NPUHLMN BBIOOpa Moaxonsmiel nogcraHoBKU. Cxema
MPOBEICHHsSI 3aMEHBI IEPEMEHHO.

Anrebpandeckue MOACTAHOBKY IPH MHTETPUPOBAHUH UPPALTMOHATBHBIX (DYHKIINH.

TpuroHomeTpudeckue NOACTAHOBKY NPH HHTETPUPOBAHNH UPPALMOHAIBHBIX (DyHKIIUH.

Cxema pa3noXeHHS PAalMOHATBLHOW APOOM HAa MPOCTEHIue ciaraeMble. VIHTErpupoBaHWE NMPABWIBHBIX W HEMPAaBHIBHBIX
po0ei.

WuTerpupoBanne TPUrOHOMETpUYECKUX (DYHKIWH, YyHUBEpCAIbHAS M TAHTCHIIMAbHAS TI0JICTAHOBKH.

Hebepymuecst nHTErpaibl, NX PUMEPHI.

OnpenesieHHbINH HHTErpa

CxeMa cOCTaBJICHHUSI HHTETPAJIbHOM CyMMBI U ONPeAEICHHOI0 HHTErpaa Uil JaHHOH (pyHKIMK B JaHHOM MHTEpBaJe.
I'eomeTpryeckuii CMBICI ONPEIEIeHHOT0 HHTErpaja.




OueHOYHbIE
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IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

Teopema cylecTBOBaHUS OIIPEAEICHHOTO UHTETpaa.

CBoiicTBa Onpe/IeIeHHOT0 HHTETpaa.

Teopema o cpenHeM 3HAYEHUH JJIs OTpeieNieHHOro uHTerpana. CpenHee 3HaueHue QYHKIIMK B HHTEpPBAJIC.

Teopema 0 IpOU3BOHOM UHTETpAJIA IO IEPEMEHHOMY BEpXHEMY MPEACIY.

®opwmyna Herotona — JlelOruia. CX0ICTBO M pa3Indue ONMPEACICHHOTO U HEOTIPEACICHHOTO HHTETPAJIOB.

MeTo 161 BEIUMCIIEHHUS OTIPEIETICHHBIX HHTETPAJIOB (HETIOCPEACTBEHHOE, HHTETPUPOBAHHE 0 YaCTSIM, 3aMEHBI IEPEMEHHOM).
OmnpeneneHne HECOOCTBEHHOTO HHTETpaia MO OECKOHEYHOMY IPOMEXYTKY, €ro TeOMeTpuYecKkuil cMbici. CXOauMOCTh
HECOOCTBEHHBIX HHTETPAJIOB 1-T0 pojia, MPU3HAK CPAaBHEHUSI.

OmnpeneneHne HECOOCTBEHHOTO HWHTErpajia OT HEOTPaHMYEHHOW (YHKIMH, €ro reoMeTpuyecKuii cmbicia. CXoauMocTh
HECOOCTBEHHBIX MHTEIPasIOB 2-TO pojia, MPU3HAK CPaBHEHUSI.

DopmMyIibl A1 BBIYACICHUS IUIOMAAEH TIOCKUX (Guryp, 00beMOoB TeJl MO IUIOLIAIM MONEPEYHOr0 CEUEHUs U TeJl BpallCHuUs,
JUTUH YT IJIOCKUX KPUBBIX U IUTOIIAIEH MOBEPXHOCTH BPALCHUSI.

[Mpumeps! pusndeckux 3aad, peleHns KOTOPBIX CBOJSATCS K BEIYMCIICHHUSM OINPEICICHHBIX WIH HECOOCTBEHHBIX HHTETPAJIOB.
KpaTtnble HHTerpajsl

e (CxeMa cOCTaBJICHHUS HHTETPAJIbHON CyMMBI JJ1s1 PYHKIMU JIBYX TIEPEMEHHBIX B JJAHHOM TIOCKOM 001aCTH.

e Omnpenenenre ABOWHOTO WHTETPaJla M €0 T€OMETPHUIECKHIA CMBICTT

e (OCHOBHBIE CBOICTBa JBOWHOTO HHTETpaja.

o CdopmynupyiiTe TEOpeMy O CpeaHeM 3HaueHUM (YHKIUM B IUIOCKOH 00JIacTH, CHOPMYJIHUPYHTE €€ I'eOMETPHUUCCKHIA
CMBICIL.

[loHsiTHE MOBTOPHOTO HMHTETpajia, BBHIOOp MOpsAKAa WHTETpUpOBaHHA. BbIUuClieHME NBOWHOrO WMHTErpana B IEKapTOBOM
CUCTEME KOOpMHAT.

3aMeHBl IepeMEHHBIX B IBOMHOM MHTerpasie. SIkoOnan nepexoa OT AEKapTOBBIX KOOPAWHAT K HOJISIPHBIM.

Cxema nepexojia B IBOTHOM HMHTETPAJIE OT IEKAPTOBBIX KOOPIANHAT K MOJISIPHBIM.

[Ipunoxenus qBOIHOrO UHTErpaa.

CxeMa coCTaBlieHHS HHTETPANbHOW CYMMBI Uil (YHKLUMH TpeX MNEPEMEHHBIX B HEKOTOPOH 00JacTh TPEXMEPHOIO
MIPOCTPAHCTBA.

Onpenenenye 1 3aMUIINTE OCHOBHBIE CBOWCTBA TPOHHOTO HHTETpasa.

Teopema o cpenHeM 3HAYEHUU B TPOMHOM HHTETpAJIE.

Cxema BBIYHCIICHHS TPOHHOTO MHTETpajia B IeKapTOBOM crcTeMe KOOpIUHAT.

dopmyrna 3aMeHbI IEPEMEHHBIX B TPOMHOM HHTerpajie. SlkoduaH nepexoja OT IEKapTOBBIX KOOPIWHAT K IMIAHAPHUECKUM
U chepruecKiM.

CxeMa miepexojia B TPOWHOM HUHTETpalie OT JEKAPTOBBIX KOOPAWHAT K HUIMHIPHIECKHM U CHEPUICCKUM.

e [IpunoxeHus TPOMHOIO MHTErpaa.

CxajsipHoe M BEeKTOpPHOeE ToJie
e Omnpenenenre cKalsspHoro noss. [Ipumepsl CKpaIsipHBIX MOJIEH.




OueHOYHbIE
MEpPONPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

e OmnpezeneHne NPOM3BOAHON CKAIAPHOTO IO 1O HANpaBleHUIo, ee (uinueckuid cMmbici. DopMmyna BBIYUCICHUS
MIPOU3BOJIHOM IO HAIIPABJICHHUIO.

ITonsiTHe rpaauenTa ckausipHoro nois. Ca3b BEKTOpa-TpajueHTa ¢ IPOU3BOIHOM 110 HAIIPABJIECHUIO.

Omnpenenenue BEKTOPHOTo 1nojist. Pu3nyueckue npuMepsl.

Ompenenenne u Gopmyiia BEIYUCICHHS IOTOKA BEKTOPHOTO MOJISl B BEKTOPHOM M KOOPIMHATHON (opMax.

[ToHsiTHE UBEPreHIIMN BEKTOPHOTO MO, e (hu3nueckuii cMbici. PopMyrna UIs BBIYUCICHUS TUBEPTeHIIH.

®opmyna Octporpazackoro — ['aycca B BEKTOpPHOW M KOOPAMHATHOM (OpMax AJsl BBIYMCICHUS! MOTOKA BEKTOPHOTO OIS
Yyepe3 3aMKHYTYIO TIOBEPXHOCTb, (PU3MYECKHIA CMBICT (POPMYJIBL.

dusznyecKuii CMBICT HUPKYJSIIMK HAa IPUMEPE BEKTOPHOT'O MOJISI CKOPOCTEH YaCTULl TEKYILEH KUIKOCTH.

Omnpenenenue u GopMylia BEIYUCICHUS LIUPKYIALUN BEKTOPHOTO MOJISL B BEKTOPHOW M KOOPAWHATHOW (opMax.

[onsiTHe poTopa BeKTOpHOro Mmojisi. PopMynia HaXOXKICHUS POTOpA.

®opmynsl Crokca u I'puHa, X CMBICI.

[HorenumanbHOE MOJIE, HOTCHLIMAN U €ro HaxokaeHne. CBOHCTBa MOTEHIMAIEHOTO TOJIS.

ConeHoupanbHOE M0JI€, TOHATHE BEKTOPHOU TpyOKu. CBOMCTBA COJICHOMAATBHOIO MOJIS.

["apMoHHMUYECKOE BEKTOPHOE TIOJIE U €TI0 CBOMCTBA.

Omneparop 'amuibrona. 3anuck ¢ moMoeio oneparopa ['aMunbrona nquddepeHnnanbHbpIX BEKTOPHBIX ONEPaldil IepBOro
MOpPsIZIKA.

e Onmneparop Jlamiaca, rapMOHUYECKHE (YHKIHH.

JAnddepennuaibHbie ypaBHEHHUS U CHCTEMbI

Kakue oObikHOBeHHbIE Iu(depeHIraNbHble YpaBHEHUS IEPBOro MOPsAIKa Ha3bIBAIOTCS YPAaBHEHUSIMHU C Pa3lelIEHHBIMU U C
pasznensomuMucs repeMeHasIME? Kak oHu permatorces?

Kakue oObikHOBeHHBIE MU PepeHInaNbHbBIE YPaBHEHHS IEPBOTO MOPsIIKa Ha3bIBAIOTCA 0JHOpoAHBIMU? Kak oHM perratorcs?
Kakne oOpikHOBeHHBIE TU]QepeHInalbHbIE YPaBHEHHS IEPBOTO MOPsIKa Ha3bIBaloTCs uHeHbIMU? [lepeuncnure mMeToan!
peeHus

Kak pemraercs ypaBaenue beprynnn?

Kakune oObikHOBeHHBIE nAu(QepeHInanbHble ypaBHEHUS TEPBOrO IOPSAKA HA3bIBAIOTCA YPABHEHMSMHU B  IOJHBIX
muddepennnanax? Kak onu pemarorcs?

Uro Takoe 3amaya Komm s oObIkHOBEHHBIX nuddepeHInanbHbIX ypaBHEHHH BelcMX nopsaxoB? Korzma ona umeer
EIMHCTBEHHOE pereHue?

[lepeuncnure OCHOBHBIE THNBI OOBIKHOBEHHBIX IU(PPEpEHIUANBHBIX YpPaBHEHUH BBICHIMX MOPSAKOB, JOITYCKAIOLINX
MOHW)KEHHUE MOPSIKA.

Haiite onpenenenue IMHEHHOTO AuddepeHnanbHbIe ypaBHEHUs N - To nopsaka. [lepeuncnnte 0CHOBHBIE CBOWCTBA YaCTHBIX
peleHud OJJHOPOIHOTO YPaBHEHHUSI.




OueHOYHbIE
MEpPONPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

CdhopmymnupyiiTe TeOpeMbl 0 BpOHCKHAHE.

Chopmynupyiite TEOpeMy 0 CTPYKTYpe OOIIETro pelIeHus] HEOAHOPOIHOIO JIMHEHHOT0 AU PepeHIIHaIbHbIC YPaBHESHHUS

B uem cocrour meton Jlarpamxka OTBICKAHHS 4YacTHOTO PENICHHS HEOJIHOPOJHOTO JIMHEHHOro IudQepeHraibHbe
ypaBHEHUS?

Cxema mocTpoeHus (PYHIAMEHTAILHOW CUCTEMBl PEIICHHH OJHOPOJHOrO JIMHEWHOro MudQepeHInalbHbe YpaBHEHUS C
MOCTOSIHHBIMU KO3 pHLneHTaMK

[lepeuncnure MeTOABI OTHICKAHUS YACTHBIX PEIICHUH HEOJIHOPOJHOTO IJWHEHHOTO auddepeHnnanbHple YpaBHEHUS C
MOCTOSHHBIMHU KO3 PHUIHEHTAMHU

Maiite ompeeneHne HOPMAIbHON CUCTEMBbI OOBIKHOBEHHBIX Iu((epeHIInaIbHbIX YpaBHeHU N-ro nopsaka. ChopMmynupyiTe
3agavy Ko 1s1g Takoil cuCTEMBI.

W3noxknuTe METOABI MCKIIOUCHHS W XapaKTEPUCTUYECKOTO YpPaBHEHMsI OTBHICKAHUS OOIIETO PEIICHUS CHCTEMBI JTMHEWHBIX
OJTHOPOJIHBIX YPaBHEHHH C MIOCTOSHHBIMH KO3 UITMCHTAMU.

5. Mertoanueckne yKa3aHus 1o Npoueaype OleHMBaHUs

OneHOYHBbIE MEPONPHSITUS IIponeaypa npoBeJeHUsl OLEHOYHOI'0 MePONPHATHS H He00X0IMMble MeTOINYeCKHe YKa3aHUS

1.

KonrtponsHas pabora

B cemecTpe CTyZneHTHI BBIIOJNHAIOT 4 KOHTPOJIBHBIX PabOT, COINCPKAHUE KOTOPHIX OXBATHIBAET BCE IMCLMUILIMHEI.
Kaxnomy cTyneHTy Beigaetcsi cBoi BapuaHT. KOHTponbHBIE PaOOTHI MPOBOASATCS B Yachl MPAKTHUECKUX 3aHATHH. 3a
KaXIyI0 KOHTPOJbHYIO pa0oTy MaKCHUMajlbHBIM ©Oann omnpeaensieTcsi B COOTBETCTBHE C PEUTHHI-TUIAHOM
JUCLUIUINHBIL.

KpnTeplm OLICHKMU 3aJJaHMHA:

e bauiel 3a KOHTPONBHYIO pabOTy MOYYAIOTCS YMHOKEHHEM MaKCUMAaIIbHOTO 0allia, mpeaIyCMOTPEHHOTO 3a
Hee B COOTBETCTBHE C PEUTHHT- TNIAHOM, Ha JI0JII0 BEPHO BBIMIOTHEHHBIX 33/IaHAH.

nas3

B cemectpe cTymenTs! BeoHSIOT S5 M /3 1m0 BceM paszzaenaM mporpaMMbl JUCITUIUTHHBL. Y KaKIIOTO CTYIEHTa B
rpymme cBoit Bapuant M/I3, Homep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTaBE
TPYTIITEL.

[IpenomaBatens obecrieunBacT CBOSBPEMEHHOE MTOTYUCHHE CTyAeHTaMH BapranToB UJ13, a Takxke

MIPEAOCTABIISCT ICKTPOHHYIO cChIIKY Ha cOoprmk MUJ13. Bee I3 pa3MenieHs! B 3JEKTPOHHOM Kypce 110
JTUCUUTUINHE.

W13 BHIMONMHAIOTCS B OTJENBHOM TETpaau, IpH 0(pOPMIIEHUHN KaXKIOTO 3a1aHUsI 003aTENFHO YKA3bIBACTCS €T0
HOMeEp, MPUBOJIUTCS KPATKO YCIOBHE KaKIOTO 3aaaHus. Perenne Kaxaoro 3a1aHusi JODKHO OBITh IOAPOOHBIM, C
BKJIIOYCHUEM MPOMEKYTOUHBIX pAcYETOB, PACCYKIACHUM, MOSICHEHUH, C YKa3aHUEM UCIOJIb30BAHHBIX METOJIOB U




OneHoYHbIE MEPONIPHSITUS

Hpoueuypa MPOBEICHNUS OLICHOYHOI'0 MEPONPUATHA W HeOﬁXO}Il/lele METOANYECCKHE YKAZAHUSA

dbopmyin. JI3 mpoBepsieT npenoaaBarenb, BEAYIIHMA MpakTHdeckue 3aHsaTus. CTyIeHTHI JIOJDKHBI BEITOTHUTL W13
JI0 KOHTPOJILHOU paboTh! o Teme. 3a kaxaoe M3 BICTaBIIsAIOTCS Oaylbl, MAKCUMaJIbHBIN Oasll yKa3piBaeTCs B
pEUTHUHT-TITIAHE.

Kputepun oneHKH 0JHOTO 3aJaHNS:

3amaHue cuuTaeTCA 3aY4TEHHBIM, €CJIH BHITIOJTHEHO 00JIee TOJIOBUHBI 33 JaHHH

Ecimm 3aaHuC HC 3a4TCHO, pa60Ta BO3BpaIacTCsa CTYACHTY Ha ;[opa60T1<y.

CryaeHTbl MOTYT UCHIPABIISATh HEBEPHO PEIICHHBIC 3a/1aHUA U CAaBaTh HA MOBTOPHYIO MpoBepKy. [Ipenonasarens
MOXET YUIECTh HCTIPABICHUS U T00ABUTh OAIIIBI K MPEABITYIIIAM

DK3aMeH

«[lMonoxceHue o nposedeHUU MeKywe2o oyeHUSaHuUA U npomexxymoy4Hoii ammecmayuu e TI1Y» npuka3s Ne88/0d om
27.12.2013 2., «Pykosodauwjue mamepuassl N0 meKywemy KOHmpOosto u ycriesaemocmu, NpomMmexcymo4Holi u umoz2oeolii
ammecmayuu cmydeHmoe TOMCK020 nosaumexHu4ecko2o yHueepcumema (npukas Ne77/00 om 29.11.20112.)»)

Ha skx3aMeHe CTyIeHTy BBLIAFOTCS OMIICTHI, BKIFOYAIOIINE TEOPSTUICCKHIE BOIPOCH! M MTPAKTHUSCKUE 3aaHNs.

[IpenogaBarens, MpoBepuB pabOTy, B X0O/I€ YCTHOM O€Cebl CO CTYIEHTOM MOJKET 33/1aBaTh BOIPOCHI 10 CAMOMY
OWIIeTy, a TaKXKe IOTIOTHUTEIBHBIE BOIIPOCHI IT0 TEOPUH U MPAKTHKE. B UTOre CTYIeHT HabupaeT UTOroBkIi Oa 3a
3K3aMeH, MakcumaiibHOo 40 0amioB. OneHKa 3a JUCLMILIMHY (OPMHUPYETCS KaK MTOrOBast 3a padoTy B CEMECTPE
3K3aMEH B COOTBETCTBUE C IPUHATON HIKAJION OLIEHUBAHUS.

CTyneHThl, He CAaBIIHME 3K3aMEH B CECCHOHHBII MEPHO/], MOTYT Iepecarh ero B IEPHO bl THKBUIAIIH
3aI0JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOIIEH MPOLIETypOit.

Pe3ynpTaThl MPOMEXYTOYHOH aTTecTanuu 0hOPMIISIOTCS BEIOMOCTBIO i BHOCSITCS B 3a4E€THYIO KHIKKY
oOydarorierocs.
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