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1.

Poab muctmnannel «MaTtemarnka 2.2» B GOpMHPOBAHUN KOMIETEHIMI BHINMYCKHUKA:

nement Pesymrarst CocraBJsiionue pe3yJIbTaTOB 0CBOEHHsI (eCKPHITOPHI KOMIETEHIIHIT)
o6pa3oBaTejbHOM Kox OCBOEHHSI
nporpamMmmMabl CeMecrp KOMIIETEHIIUH HaumenoBaHue KOMITETEHIINH oonn
(AMCHHMILINHA, TPAKTHKA, K HaumeHoBanue
THA) o
MaremaTnka 2.2 2 OIIK(VY)-2 Cr1ocoOHOCTH HCTIONB30BATh OIIK(Y)- Brnanmeer anmapaToM HHTETpaTbHOTO UCYHCIICHHUS U METOJaMH
OCHOBHBIE 3aKOHBI 2.B4 penieHust OOBIKHOBEHHBIX U] depeHIManbHbIX YpaBHEHNH, U
€CTECTBEHHOHAYYHBIX TEOpHei PSIIOB IS ONUCAHMSI, aHAIN3a, TEOPETHYECKOTO 1
JCLUILIVMH B 9KCIIEPUMEHTAIILHOTO UCCIIEI0OBAHUS 1 MOACIUPOBAHUS (DPU3NIECKIX
npodeccroHabHO SIBJICHUH U ITPOLIECCOB
JIeSTeNIbHOCTH, IPUMEHSTh
METObI MaTEeMaTHYeCKOTO P1 OIIK(VY)- YMeeT NpUMEHSTh annapar HHTErpajJbHOI0 NCYUCICHHUS], PEIIaTh
aHaIM3a ¥ MOAEIHPOBAHUS, 2.7 muddepeHnmanpHble ypaBHEHHS TIEPBOTO U BBICIIHX MTOPSIIKOB,
TEOPETHICCKOTO H MPUMEHSTH METO/Ibl TEOPHHU PS/IOB NPU PELICHUN WH)KEHEPHBIX 33134
9KCIIEPUMEHTAILHOTO
HCCIIeTIOBaHUS OIIK(Y)- 3HaeT 6a30BbIC MOHIATHS U METOJIbI UHTETPATBHOTO UCUUCTICHHS
2.39 (YHKINU OTHOM W HECKOJIBKHX ITEPEMEHHBIX, YHCIOBBIX H
(YHKIIMOHANBHBIX PAZOB, OCHOBHBIC METOABI PEIICHHS
OOBIKHOBEHHBIX AU ((QepeHINAIEHBIX YpaBHESHHHA
2. Tloka3aTesn m MeTO/bl OLICHHBAHUS
Ilnanupyemble pe3yJbTaThl 00YUEeHHS N0 JUCIHUILINHE Kon
KOHTPOJIMPYeMOoi HanmenoBanme pasienia MeToabl OleHHBaHUS
Kon HaunmenoBanue KOMIeTeHIuU (I ee AUCHUTITAHBI (oLeHOYHbIE MEPOTIPHSITHS)
4aCTH)
HeonpeneseHnblii MHTErpaJ Konrponywas padora
PJII-1 BrageeT anmmapaToM HHTETPaTbHOTO MCYUCICHHS OIIK(Y)-2 pen N P 3.
OnpenesieHHbIH HHTErpa
OK3aMeH
Bnaneer MeTomamu perieHust 0OBIKHOBEHHBIX Obpixnosennpie Komrponyuas padora
P-2 o OIIK(Y)-2 anddepeHnuaIbHbIE nas.
1 epeHInanbHbIX ypaBHEHUH
YPaBHEHHSA Ok3aMeH
Heonpeneaennblii HHTErpaa Korrpossras padora
PI-3 Brageet anmaparom Teopuu psIoB OIIK(VY)-2 pen N P ns.
OnpeneieHHbII HHTErpa
Ok3ameH
YMeeT MpuMeHsITh annapaT HHTErpajJbHOTr0 UCYUCIICHHS IPU KonrponbHast padbota
YucioBbie U
P-4 peleHnH HHKEHEPHBIX 3a71a4 OIIK(Y)-2 nas.
(pyHKIHOHATbHBIE PSIABI
OKk3ameH
PI-5 Ymeer pemats auddepeHnansHbple YpaBHEHHs IEPBOTO U OIIK(VY)-2 OOBbIKHOBEHHbBIE KonTtponsHas pabora




BBICIINX TOPSIKOB auddepeHnuaIbHbIE ns.
ypaBHeHUs Ok3ameH
YMeeT NpUMEHSTh METO/Ibl TEOPHH PSIIOB NIPU PELICHUH KonrponbsHas padora
Yuciaosblie U
P/-6 HMH)KEHEPHBIX 3a/a4 OIIK(Y)-2 (bYHKIHONATBHBIE PSTBI nas.
yHKI pit OK3aMeH
3HaeT 0a30BbIe HOHITHUS U METO/IBI HHTEIPAJIbHOTO UCYUCIICHUS . KonrponbsHas padora
. . Heonpeneaennblii HHTErpas
Pa-7 (YHKIMY OHOW TIepeMEeHHON OIIK(Y)-2 . nas.
OnpenesieHHBIH HHTErpa
OK3aMeH
3HaeT 0a30BbIe TOHSITHUS U METOBI PELIEHUS] OOBIKHOBEHHBIX OOBIKHOBEHHBIE KonrponbHas padorta
P/1-8 i hepeHnnanbHbIX ypaBHEHUH OIIK(Y)-2 nuddepeHunaabHbIe nas.
YPaBHEHHS OK3aMeH
3HaeT 0a30BbIC HOHATUS W METOBI TCOPHUH YHCIOBBIX 1 KonrponsHas padota
YmuciaoBeie U
PI-9 (YHKIMOHATIBHBIX PSAIOB OIIK(VY)-2 nas.
(pyHKIHOHAJIbHBIE PSI/ABI SsaMeH

3. IlIkaJja oneHuBaHuA
IMopsimok opraHM3anyy OLEHWBAHHMSA PE3yIbTaTOB OOYUYECHHS B YHHBEPCHUTETE PETIIAMCHTHPYETCS OTACNIBHBIM JIOKaJbHBIM HOPMATHUBHBIM akTOM — «CHCTeMa OIIEHMBaHHA
pe3ynpTaToB 00ydeHuss B TOMCKOM MONMTeXHHUECKOM yHHBepcureTe (CucTeMa OIleHHMBaHHS)» (B AeWcTByromed penakiuu). Mcmomnb3yeTcs OaulbHO-pEeHTHHIOBasl CHUCTEMa
OlLICHMBaHMs pe3ysbTaToB 00y4eHus. MToroBas oueHka (TpanulMOHHAs W JIUTEPHAs) MO BuAaM ydeOHOW aesrenbHocTH (m3yuyenue nucuumuinH, YUPC, HUPC, kypcosoe
MIPOEKTUPOBAHKE, IPAKTHUKHU) OTPENEISETCS CYMMOI 0aJlIOB IO pe3ysibTaTaM TEKYILIEro KOHTPOJIS M MPOMEXYTOUYHON aTTecTaliu (UTOroBas peTHHIoBas oleHka — Makcumym 100
0aJuIoB).

Pacr[pez[eneHHe OCHOBHBEBIX U JOIIOJTHUTCIIBHBIX 0aJsLIoB 3a OILICHOYHBIC MEPONPHUATHSA TCKYIICTO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ ATTCCTAllMU YCTAHABJIUBACTCS KaJICHAAPHBIM peﬁTPIHl"-
IJIaHOM JTUCIHUIIJIMHBI.

PCKOMGHI[yeMaiI mKaJja aJjis OTACJIbHBIX OIICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOJHOI'O M TCKYHICI'0 KOHTPOJISL

%o BBLINOJHEHUS CooTBercTBME TPAAMIUOHHOM
Onpeaesnenne oLeHKH
3a/1aHus OLIeHKe
90% ~+ 100% «OTINIHO» OT1nuyHOE TOHMMaHKE TIPEeIMETa, BCECTOPOHHHUE 3HAHMUS, OTINYHBIE YMEHUS 1 BJIQ/ICHUE OMBITOM MIPAKTHYECKOH
JIeATeIbHOCTH
70% + 89% «XopormIo» JlocTaTo4HO TOJIHOE TOHMMAHHUE MPEAMETa, XOPOIINE 3HAHUS, yMEHHS 1 OIIBIT IPAKTHYECKOHN NEeITeIILHOCTH
55% + 69% «Y 10BIL.» [TpuemneMoe NOHUMaHKE NPEAMETA, YIOBJICTBOPUTENbHBIEC 3HAHHSI, yMEHUI U OIIBIT IPAKTUYECKOM AEITEeNbHOCTU
0% + 54% «Heynosn.» PesynbraTel 00y4deHUs! HE COOTBETCTBYIOT MUHHMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM
[Tkana aJ1 OUEHOYHBIX MEPONIPUATUH dK3aMeHa
% BBINOJIHEHUS CooTBercTBHE
. IK3aMeH, .
3aaHmnit am TPaAULMOHHOMH OnpeneneHue oleHKH
JK3aMeHa OlICHKeE
90%+100% 36 +40 «OTnUYHO» OTnu4HOE NOHUMAaHKE IPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMUHbIE YMEHUS U BIaJ€HUE ONBITOM MPAaKTUYECKOH AesITeIbHOCTH,
HEoOXOAMMBIE Pe3yNIbTaThl 00yUeHHs cPOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OIM3KUM K MAaKCHMAJIbHOMY




70% - 89% 28 =35 «Xopomo» JlocTaTouHO MOJHOE TIOHUMAaHUE MIPEMETa, XOPOITHE 3HAHHS, YMEHUS U OIBIT IPAaKTHIECKOH ACATEINbHOCTH, HEOOXOIUMBIC
pe3ynbTaThl 00y4eHus ChOPMUPOBAHEL, KAYECTBO HH OJHOT'O U3 HUX HE OLCHCHO MHHUMAJIbHBIM KOJIMYECTBOM 0aJlIOB

55% - 69% 22 + 27 «Y IOBILY» [MpuemneMoe NOHUMaHUE MPEAMETa, YAOBICTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH JAEATEIBHOCTH, HE00X0IUMbIE
[pe3ynbTaThl 00y4eHNs ChOPMUPOBAHEL, KAYECTBO HEKOTOPHIX N3 HUX OIIEHEHO MUHUMAJLHBIM KOJIMYECTBOM 0aJlIoB

0% - 54% 0+21 «Heynosu.» PesynpraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM

4, TlepeyeHb TUMOBBIX 3aIaHU

O1eHOYHBIE MEPONPUATHSA

IIpuMepbI THNIOBBIX KOHTPOJILHBIX 3a1aHUI

1. KontponsHas pabora

©

1+ cos4dx
e* —1dx

x2 sin xdx

e*sin X dx
2

. 2
1+cos” 2x dx

r xdx

dx

(x—1)(x? +4x+5)

'[3—“1\75/; dx

(x* ~1)(x~1)

3 6
Ix+\/§+\/§dx

x+3/x*

. j\/az — x2dx

KonrpoabHas padora «HeonpenenaeHHbIH HHTErpajn
BAPUAHT Nel




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

10.

11.

12.

.sin 3xsin 2xdx

cos® 2xdx

J dx
3c0s? x+2

KonTtpoabHnas padora no teme «OnpeneneHHbI HHTErpamn
BAPUAHT Nel

4t -5
0t2+5

Beruucnuth mromans GUrypsl, OrpaHHYeHHOH KPUBOH ,02 = 8.2 cos4 Q.

dt.

Haiinure Touku skcTpeMyMa GpyHKINH Y=

Brruucnuts JUIMHY IyTH KpUBOH

MCKAY TOYKaAMHU NEPECCUCHHUA € OCAMU KOOPAUHAT.

y=1®-an)

2
xd X
Boruncauth HeCOOCTBEHHBIC HUHTErpalibl WK 10Ka3aThb €ro pacxoauMocCThb J.—Z .
14X
o
sin X
I/ICCHGHOBaTL Ha CXOIUMOCTb HECOOCTBEHHBIH HUHTETpall I— dX .
0 XvVX+1

Haiinure o0bemM Tema, oOpasoBaHHOro BpamieHueM BoOkpyr ocu OY  ¢wurypsl,

2
Yy +x—-4=0,y=x-2.
Brerauciauts, C MMOMOII[BIO JIBOMHOTO HHTETpaJA, TI0IIA b obnactu

X* —4x+y?>0, x* —8x+y’=0, y=0, y=x

OTPaHUUYEHHYIO

3

Ol"paHPI‘leHHOﬁ JIMHUAMHA

JIMHUSIMU




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

2

1 T
Haiinute cpennee 3nauenne ynkuun Yy = ——————— Ha OTpe3Ke 0, —
1+ 2sin“ x 4

KontpoasHas padora no Teme «/AuddepenuuaibHbie ypaBHEHHD»
BAPUAHT Nel

(x2 + x2y3)dx — (y + x?y)dy =0
(xy'— y)sinl =X
X

X2y’ + y =cosx
y' + ytgx = y?sin x

1 1|y 1 1 (x )
=z dx =] -2 |2 —3y? |dy=0
x> 2\x y? 2\/; i
y":i(3+|ni
X X
y"=l(3+lni
X X
y"' =2y + 4y =e*sin(~/3x)

e3x

y”—2y’—3y=ﬁ
V4 -X

KouTtposabHas padora no teme «Psaabi»
BAPHUAHT Nel
HccenenoBaTh CXOAUMMOCTD PSJIOB:




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

1
2 il
an-1\""* zoen -1 & .o
? Z [ ) :C) Z d) > ——.,¢ >.sin(n° +4). ¢
n-1nvn® +1 n+1 ant3" iy el a
n
0 (_1)n—1
=in(n+1)-10"
o0 n+1 . _n\n n © X —2 n
2. Haiiti 061acTb CXOIUMOCTH psiaa Z ! -10 ( 1) (X +1) ( )

“n(n+2)(n+3) (x-10)" ré(n+1) n3(n+1) " ao110" 20"

x"
7

o (= 1)
3. Joka3aTh paBHOMEPHYIO CXOAUMOCTh 1O onpeaeneHuto Ha [0;1] z

4. Pa3noXuTh IO CTENEHIM X I (X +sin (X2 )) dx

3
5. a) Haiitu pemenue 3agaun Komm )/' =X + 3Xy + COS y, XO = 0, yo = _2 B BUjie psana Teitnopa,

w

X
coztepraiiero nepeiie 5 wieros; 6) Haitri pemerne sanaam Kot Y = Y +Xe”, y(0)=0, y'(0)=0

4
BHJIE CTENIEHHOT'O Psi/a, COJEPIKAIIEr0 HECKOIBKO IEPBBIX WICHOB (10 KoadduimenTa mpu X = BKIFOYUATEIHHO) METOIOM
HEOTpeIeIEHHBIX KO3 PUITIESHTOB.
6. Paznoxuts Qpyukuuio f(X) meproga T B TpUrOHOMETpHYECKHUIT PsijT ®Dypee.

Vka3aTb 3HaueHHS CYMMBI psi/ia B TOUKaX pa3pbiBa.

[ 4




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

nas.

M]3 no teme «HeonpeaeneHHbI HHTErpam»

Bapuanr 1
1 J- xdx 21. J- dx
1— x2 1-sinx
2. ) 22. . 4 4
Iesm X _sin 2xdx Ism X-C0S™ X dx
3. arctg 2x 23. dx
2 dx
1+ 4x2 3sin? X + 4cos? X
4 I e”dx 24 Icos4 X-sin® x dx
1+e*
5 Isin(Zx +3)dx 25. jsin 3x - c0s10xdX
6. J. dx 26. jthXdX
arcsin x - V1—x2
7. dx 27. X dx
Icosz(2x—1) _[3 [—4
Ux? = Ux
8. — 28.
J-3x 4dx '[(x+1)dx
x> -4 X-X—2
% | [ctg®2xdx i sz 1-x2dx
10. J- x2dx 30. Jm d
X
v1+x® Jx
11. .[xz cos 3xdx 31. J‘ x3dx
[.2
x° -1
12| [cos (Inx)dx 32 J_ w2 dx

\/x2 -1




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBbLIX KOHTPOJIbHBIX 3a11a1mii

13. .[arcsin xdx 33. Ix-exzdx
14. _X 34.
Ix-e 2dx Ix2~ex
15. J‘ (x+1)dx 3. Ix-lnz x dx
X% +Xx+1
16. (X+2)dX 36. |n2 X
.[—2 J. dx
VXS +4X+6 X
17. 7.
eX -2 ’ [
I dx 02X _aX
2X +1
18. J'(X 8)dx 38. J dx
x(x-2)? Jsin x - cos® x
o | (x3 - 6)dx 39. Jsin x -cos> x dx
(x? +2)(x? +4)
20. %2 + %43 40. xdx
I 2 dx I 3
Xc—x+1 x°+1

Haittu % ]f et2 at.

Haiitu Touku skctpemyma ¢pynxuun T (X) — i(t _1)(t . Z)e,tz dt
0

N3 no Teme «OnpenesieHHbII HHTErpaI»

Breranciante OIIPEACIICHHBIC HHTETPAJIbI.

0
2) _[ (X* 45X + 6) cos 2xdx. b)

92+11+In(x—1)

e+l

x-1

dx.




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

2arctg2 d X arctg3 d X

’ /2 S|n2 X(l_COSX) d ,;/[4 (3th+5)s|n2X
T 1

e) .[ 2°sin® x dx. f)J’ 41— X —/3x+1 2
2 o (VBX+T+ 41X (3x+1)

16
0 J. V256 — x* dx.

0
Bpruncants miomany Guryp, orpaHIYeHHbIX rpaduKkaMy QyHKIHHA.

y:(x_z)s, X = 4+/2 cos®t,

b .
y=4x-8 ) y = 24/2sin’t,
x=2 (x=2).

a)

9 r=4cos3p, r=2 (r=2).

Brerunciauts JUIMHBL YT KPUBBIX, 3a/IaHHBIX YPAaBHCHUSAMU B HpﬂMOyFOHLHOﬁ CHUCTEME KOOpAMHAT.

x =5(t—sint),
9 y=Inx, 3<x<JI5. ) |y =5(1—cost),
0<t<r.

3p/4
o p=3e*" —r/2<p<rx/2.
Brrancnnts 06beMBbl TeT, 00pa30BaHHBIX BpalleHHEM (QUTyp, OTPAaHWICHHBIX TpadukaMu GyHKIHIHA
2
y=—X"+5x—-6, y=0.
a) soxpyr OX: b) Boxpyr Oy

HccnenoBaTh Ha CXOIMMOCTh HECOOCTBEHHBIE MHTETPAJIBI:

dx.




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

a)T d x _ b)} d x _ CT d x
1 XA+ X)(x+2) XL+ X)(x+2)

8. BblunciauTh NPUOIKEHHO ONpEAeNeHHbIN nHTerpan or pyskuun Y = X — 2 ua uHTepBane ot [-1;1] ucnons3ys

x8 +1

—00

UHTETPaJbHYI0 CyMMY, pPa3OMB OTpPE30K HMHTETPUPOBAaHHUS MPOM3BOJIBHBIM yHOOHBIM o0Opasom. IIpoBeputsb
HUHTETPUPOBaHUEM.

N3 no teme «Iuddepenunaibubie ypaBHEHUS
Bapuanr 1
ITpounTerpupoBaTsh ypaBHEHHS

1. (xp* +x)dx+(x*y—y)dy=0: 2. y'sin* x =yl y;

3. (x+2y)dx = xdy; 4. x>dy — (2xy — y*)dx =0;
5. (1+x2)y' —2xy =(1+x%)*; 6. (xy'—DInx=2y;
7. xy' =3y =—x"y* 8.(4x°e” + y'e )dx + (x*e” +4y’e)dy =0;

9. (cosy-sinx+1)dx+(sny-cosx—1)dy=0;

10. (x* —=y*)y' =2xy, y(0)=1;

11. (yl)z_yr(ex-i-y +x2y)+ex+yx2y:0; 12. (yl)3 _y+x:O,
13 x3yn+x2yr:1; 14, yr(l +(y')2):yu;

15. y'+3y"'+2y=0, y(0)=2, »'(0)=-3;

16. yrrr_yrr+yr_y:x+5; 17, yrr_yr+2y:ex(x2 _1);
18. y"'+2y"'=10e" (sinx +cosx);

7 ' € '
19. ' +3y'+2y=—-—7 »(0)=0, »'(0)=0;
e +2
20. Yka3arb CTPYKTypy OOIIIEro pelieHns ypaBHEHUS

V"' —8y' +16y =12x* —28x + ™




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

N3 no teme «UncaoBbie 1 PyHKIHMOHATBHBIE PAIbD)
Bapuant 1
Haiitu cymmy psina.

f: 6
“~0n®+12n-5

& 4-5n
. nzz;f n(n-1)(n-2)

HccnenoBath Ha CXOAUMOCTD PS/I.

: isin2 nJn
| n=1 n\/H
2

* Z‘S”ﬂn—l
S h+1
5 nz_;‘z”(n—i)l

= 1
" nZ:; nin®(3n+1)

- na 2n+1
. )T
° é( ) n(n+1)

Bpruncianth cymmy psiia ¢ TO4HOCThIO O .




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

= n+l 1
+
9. E (—1) o o= O, 01
= 3n
JloKasaTh crpaBeUTHBOCTE paBeHCTBa. (OTBeTOM CiTyXuT yncio (), TOmydaeMoe IpH NMPUMEHEHHH MPH3HAKa

Hamambepa wnn npusHaka Kormm.)
. nl
10. lim—=0
n—w M

Haiitu o6macTh cxoguMocTy GyHKIMOHAIBHOTO Psia.

3 &)

. n:l(x+n)_]/5
n
12. ZFX sin(x+zn)
n=1

1322n Ze/)

x+3)2n
o Z 2n+3

n=1

JlokazaTb, UCXOAS U3 OLPEJENCHNS, PABHOMEPHYIO CXOIUMOCTh (hYHKIIMOHAIBHOTO PsZia Ha OTPE3Ke [0, 1] . IIpu

xakux [l aGcomoTHas BeTMUMHEA OCTATOYHOTO YIEHA PSAIA HE TIPEBOCXOIUT 0.1 Vxe [O, 1]
n
15.
Z_l 7n 11
Jnst naHHOTO (PYHKIMOHAIBHOTO Psijia OCTPOUTD MaXKOPUPYIOLIHH psiA M JOKA3aTh PABHOMEPHYIO CXOIMMOCTD Ha
YKa3aHHOM OTpe3Ke

Z JX+1cosnx
n=0 »\3/n5 +1 ’

16.

[0, 2]




O[IeHO‘-IHbIe MEpONpUuATHS le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

Haiitu cymmy psina:
1 n-1

17. i:(—l)n_l 1+=|X
n=1

n
18. 5::(4n2+9n+5)xn+1
n=0

Pasnoxuts Gpyrkmuto B psj Teiinopa no crenensm X .
9
' 2
20— X—X

Brruucnute uHTErpait ¢ TouHoctrio 10 0,001.

01
20, je_ﬁx dx
0

19

Pasnoxwuts ¢pyHkumio B psig Oypre

21. Y = X2 na unreppane X € (—71', 72']
2. Y= e2x na unreppane X € (—2,2]

Pasnoxute ¢pyHKnuio B psg Oypre B KOMILIEKCHOH Gopme
. X
23. Y =SIn § na unreppane X € (—71', 72']

[pencraButh pyHKIUIO HHTErpanoM Pypbe B KOMIIIIEKCHOH (opme:

24. Y = e

DK3aMeH DK3aMeHaMOHHLIH OneT Ne 1
Ilo qucnmmnune «MarteMaTnka 2.3»
nHctutyT UK Kypc |
IIpumepHBIil BapuaHT

1. Jlokasxure TeopeMy 06 MHTErPMPOBAHMH TI0 YACTAM JIsl ONpeJIeIeHHOro MHTerpana. [IpuMeHuTe 3Ty TeopeMy K

BBIYMCIIEHHIO HHTETpaa —arctg X dx
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2. TlousTtue TpUroHOMeTpUYeckoro psaga dypre. CHOpMYIUpPyiiTe JOCTATOUHBIE YCIOBHS Pa3- TOKUMOCTH HYHKIHH B
psin Oypbe (Teopema dupuxiie). [IpoBepbTe BBIMOIHEHNUE TOCTATOYHBIX YCIoBuid aist pynkuun f(x) =sinx, Oz X 7 7.

ez X+1

3. Haiigure Touku sKkcTpeMyMa GyHKIMH f (t) = J.

t+1

X2
4. Pemmte muddepenumanbHOe ypaBHEHHS

6YLIx? [1y2 [16xy [13x2

TeopeTn4ecKnx BOIPOCOB IO BCEH TeMe
IIpumep: a) uro Takoe OCP?

6) mouemy futs uHEHHOTO 1Y BBICIIETO MOPAIKA C TOCTOSHHBIMU KO (QHUIIMEHTAMI YaCTHOE PEIICHUE
MILETCS B BUAE SKCIIOHCHIUATBLHON (QYHKIMN?

B) IMOYEMY MHTETPAT OT HEYETHOH (DYyHKIIMH IO CHMMETPUYHOMY IIPOMEXYTKY

paBeH HyI0?

F) 3alIUIIUTE q)OpMyJ'Iy JUIA BBIYUCIICHUA TI01Iaan KpHBOHHHeﬁHOFO CCKTOpa. I[) YEM OTJIINYACTCA
YCJIOBHas CXOAUMOCTb OT a0COIFOTHOM?

Bonpocsl
1o pasneny HEOTIPEJIEJIEHHBIM MHTEIPAJI
1. Tlousatue nepBooOpa3Hoii. CBOKWCTBO MepBOOOPa3HOH (I0KA3aTh).
2.  Tlonsrue HeompeneneHHOro HHTerpayia. CBOMCTBA HEONPEIEICHHOTO HHTErpaa.
IIpaxmuxa — ymemsv unmeepupoeams
3. MemoOwi sbiuucienus HeonpeoereHHO20 UHMeSPaid: Memood NOOCMAHOBKU (3aMeHbL NePeMeHHOLL), popmya
UHME2PUPOBAHUS NO YACTISAM.
4.  Humeepuposanue payuoraibhsix pyuxyuii (6e3 0ox.)
Memoo neonpedenennbix KOIDGUYUEHMO8 NPU PA3LOACEHUU OPOOU HA CYMMY RpOCmetiuux opooeil.
6. HUumeepuposanue MPUSOHOMEMPUYECKUX @yukyuil. Yuueepcanvnas MPUSOHOMEMPUYECKAasL
NOOCMAHOBKA.
7.  Humezcpuposanue uppayuoHanbHblX QYHKYUIL.
8.  HUumezpuposanue ouppepenyuanvrozo ounoma. Teopema Yebvluesa (6e3 00k)
1o pasaeny OITPEJIEJIEHHBIA MHTETPAJT

o
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10.

11.
12.

13.
14.
15.
16.

17.
18.

19.
20.
21.

22.
23.
24,
25.
26.
27.

[TonsTue onpenenenHoro uaTerpana. Heo0xoanmblil npu3Hak HHTErpupyeMocty (6e3 J0K.).
CaoiicTBa omnpezaeneHHoro uurerpaia. (Teopema o cpenHeM, CBOWCTBA ONPEAEIEHHOTO HHTErpaja, BhIpakaeMble
HepaBeHcTBaMmH) (0e3 10K.) ['eomeTpryeckuii cMbICIT.
Kitaccel nHTErpHpyeMbIX QyHKIHH (TpU TeopeMbl Oe3 JI0K.)
Teopema o nepBo0Opa3HO HEMPEPBHIBHOM (HYHKIMHU (00 OMpeIeICHHOM HHTErpalie ¢ MEPEMCHHBIM BEPXHIM
npejenoM) (nokasats). Ciaenctre (0 HEMPEPBIBHOM MEepBOOOpa3HOIA) (6e3 TOK)
Teopema HrroToHa-JIeliOHMIIA (OKa3aTh)
Teopema 00 HHTETPUPOBAHUH I10 YacTsAM (Oe3 T0K)
Teopema 00 HHTETPUPOBAHUH METOIOM ITOJACTAHOBKH (JIOKa3aTh)
[TprtoXxeHus: OnpeieNeHHOr0 MHTErpasa: BBIYMCICHNE IO IUIOCKOH (GHUryphl (BBIBOX (OPMYIIBI B MOJSIPHOM
crcTeMe KOOPIWHAT), [UIMHBI Tyrd (BBIBOX ()OPMYJIBI B AEKapPTOBOM CHCTEME KOOPIMHAT), 00beMa Tella BpalCHUS
otHOcHTENBbHO ocH OX (BBIBOA (hOPMYIIBI).
ITonsitue HEecobcTBeHHOTO MHTErpana I poxa.
[pu3naku cxomumocTu. [1epBrIif pU3HAK cpaBHEHUS (TeopeMy JOKa3aTh). BTopoii (pemenbHbIN) Mpu3HaK
cpaBHeHHs (0e3 JI0K.)
[Tousitue HecobcTBeHHOTO MHTErpaa 11 poxa.
[Mpu3naku cpaBueHus (0e3 10K.)
Teopema 06 abCOMIOTHON CXOAUMOCTH HECOOCTBEHHOI'O MHTErpalia (JI0Ka3aTh).
o pazneny KPATHBIE UHTEI'PAJIBI

IToHsATHE KPATHOTO MHTETPaja, €ro reOMeTPUIECKUil U GU3NIECKUN CMBICTI.
Heobxoxnmoe ycioBue CyIecTBOBaHMUS KpaTHBIX HHTETPAIOB (0€3 A0K).

Knaccer naTerpupyemsrx GyHKmi (0€3 10K.).

CBoiicTBa KpaTHBIX HHTETPAJIOB (0e3 J0K.).

BriBoza (hopMys1 MOBTOPHOTO MHTETPUPOBAHUS JUISl BBIYMUCICHNS! KPATHBIX HHTETPAJIOB.
Sxobuan mepexoma. Onpenenenue. ['eomerprueckuii cMbich (10ka3aTh). [lepexon

K TIOJIIPHBIM KOOp/IMHATaM B JIBOWHOM HHTErpare.

IIpakmuka — ymems unmezpupo8ams. 6 0eKapmosbix u NOJAPHLIX KOOPOUHAMAX

28.

29.

30.

31
32.
33.
34.

no pazzneny OBbIKHOBEHHBIE TU®OEPEHIIMAJIBHBIE YPABHEHU A

[Monstue nuddepeHnnansHOro ypaBHeHus IEpBOro mopsiika, peuienue 1Y, nHrerpaibHas KpUBas, 4acTHOE PELIeHUE,
HadaJlbHbIE yCJI0BUA, 3aaa4ya Kommu.

Teopema 0 CYIIECTBOBAaHHH WM SAWHCTBEHHOCTH perieHus 3amaun Komm (6e3 nok). OmnpeneneHue o0mero penieHus
ay.

OcHoBHble BuAbl JY: ¢ pa3nensomuMucs nepeMeHHbIMU, OJJHOPOIHBIE, JIMHEHHBIE IEPBOT0 NMopsiika, bepHymu, B
nonHeIX auddepennuanax. JlokazaTe HeEOOXomUMOE YCIOBHE MONHOTO nuddepeHnuana. J[oka3aTh JOCTATOYHOE
ycioBue nojiHoro auddepeHnuana.

Onpenenenne obmero pemeHus 1Y mopsiaka BbIIIe IEPBOr0, YaCTHOE PELICHNUE.

Teopema o CyIeCTBOBAHUM U €AMHCTBEHHOCTH pertenus 3ana4du Ko JIY nopsiaka Beime nepBoro (6e3 10K).
[Tonsatue nuneiinoro /1Y n-ro nopsiaxa.

OnHoponubie auHelHbIe JIY n-ro nopsiaka. J[Be Teopemsr o cBorictBax pemenuid OJIJIY (mok.).
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35.
36.
37.
38.
39.
40.

41.

(%)

1L
12
13
14,
15,
16.

17.

Onpenenurens Bporckoro. TeopeMa o paBeHCTBE HYJIIO BpOHCKHAHA JIMHEHHO-3aBUCUMBIX (DyHKIHI (0€3 JOK.).
Teopema 0 HepaBEHCTBE HYJIIO BPOHCKHAHA CHCTEMBI JIMH.-He3aBUCUMBIX pemienuii JIOY (mok.).
Teopema o cTpykrype obmiero pemenus JIOAY (nok). [Toustue @CP. Croiictea ®CP
Jlunelinple OMHOPOAHBIC MU(GEpPEHIMATBHBIC YPaBHEHHS N-TO MOPSIKAa C MOCTOSHHBIMU Kod(dduruentamu. Bun
YaCTHBIX PEIICHUMN, XapaKTCPUCTHUCCKOE YpaBHEHUE (TIOJIYUHTH).
Jlokazatk, uro yacTHeIMU pemenusmu st JIOY ¢ noctosHHBIMEU K03 UIIEHTaMH, KOTOPOS UMEET KOMILJICKCHBIC
KOPHH XapaKTEePUCTHIECKOTO YPaBHEHNS, BRICTYIAIOT TPUTOHOMETpHUIECKre (PYHKINU — CHHYC U KOCHHYC.
Jluneiinple HEOMHOPOAHBIE MU QepeHINANbHBIe YPaBHEHUS N-TO mopsAaka. TeopeMa o cTpyKType OOIIero pereHus
(6e3 nok.). Teopema 0 Cyneprno3uIuu pemeHuit (0e3 1oK. ).
JluneliHple HEOMHOPOIHBIC MU(QEepeHINANFHEIE YPaBHEHUS N-TO TOPSAIKAa C MOCTOSHHBIMH KOX(PQHUIMCHTAMU.
MeTton HeompenereHHBIX KO3(QQHUINEHTOB ISl YPAaBHCHHH CO CIIEUHANBFHOW MpaBOW YacThio. MeTox BapHaluun
TIPOM3BOJIBHBIX MTOCTOSHHBIX — MeTo Jlarpamka (BeiBoz padoueii popmMysr).

o paznerry YACJIOBBIE 1 ®YHKIIMOHAJIBHBIE PAJIbI

OCHOBHEIE ITOHITHSA U OIIpEACJICHUA: ONIPEACIICHUC YHUCTIOBOIO psija, N-0M YaCTUYHOM CYMMBI, CXOAAIICTOCA U

PacXoISIIerocs psa.

Heo0xoanmblii mpU3HAK CXOAUMOCTH (TEOpEMY JI0Ka3aTh).
Tpu cBoicTBa cXoAAIUXCS PAAOB. (JIOK.)
Psinpl ¢ HeoTpUIIATEIBbHBIME WicHaMu. KpUTepUil CXOMMOCTH PSIOB C HEOTPHUIIATEILHBIME YWICHAMH (TEOpEMY

JIOKa3aTh).

IepBbIif MpHU3HAK CpaBHEHUS (TEOpPEMY JOKA3aTh).

[IpenenpHBII pU3HAK cpaBHEHUS (0€3 TOK).

[Mpuznaku J{anambepa (10ka3ars), paAuKalibHbIi U HHTErpaibHbIi Ko (6e3 10k.).

3HaKoNepeMeHHbIe psAAbl. AOCOMIOTHAs U YCIIOBHASI CXOUMOCTB. Teopema 00 abCOTIOTHO

cxomsmieMcs psje (6e3 oK. ).

3nakouepenyronecs paasl. Teopema JleliOHuIA (TOKa3aTh).
OyHKIMOHATbHBIE psA/Ibl. OCHOBHBIE TIOHATHUS: 00J1aCTh U TOYKA CXOJMMOCTH, paBHOMEPHAs CXOAUMOCTh. Teopema

Beiiepmrpacca (6e3 10k.).

CBoiicTBa paBHOMEPHO CXOIIMINXCS (DYHKIIMOHATHHBIX PSITOB (0€3 JIOK. ).
Crenennsie psasl. Teopema AGens (T0Ka3aTh).

CBolicTBa CTETICHHBIX PsA0B (6€3 JI0K.).

Pane! Teiinopa u Makiopena.

JocratouHsli pU3HAK cXoauMocTH psjaa Teinopa (1oka3aTs)

Paner ®ypoe. OOmme HOHATHS. OproronanbHas cucrema GbyHKIMH. (ymetn
JIOKa3bIBaTh OPTOTOHAILHOCTH CHCTEMBI (DYHKIMI HA OTPE3KE)

Tpuronomerpudeckuii psg @ypee. Haxoxaenue koapGUIHEeHTOB A1 TPUTOHOMETpHYECKOro psaga Pypse (BBIBECTH

KO3 (P PHUIIUECHTET).

Teopema dupuxie (6e3 10K.).
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19, Henonnsie psaas ®ypre. (M0Ka3aTh, Kak H3MEHATCS K0d(hdUIMeHTs pajga Dypbe T YeTHOH 1 HEYETHOH (ByHKIMH).
42. Tpuronomerpuueckuii psg @ypbe Ha npousBonsHOM uHTEpBane (-1; 1).

5.

MeToaunyeckne yKa3aHus Mo npoueaype oneHMBaHUs

O11eHOYHBbIE MEPONPUATHSA

IIpoueaypa npoBeIeHHsI OLEHOYHOT0 MEPONIPUATHS U He00X0AUMbIe METOANMYECKHEe YKAZAHUS

KonrponbHas padora

B cemecTpe cTyIeHTHI BHIOIHAIOT 4 KOHTPOJIBHBIE PAOOTHI, COAEPKAHNE KOTOPBIX OXBATHIBAET BCE PA3JIEIbl TUCIUIUIHHBL
Kaxxnomy cryneHTty BelgaeTcs cBoi BapuaHT. KOHTponbHBIE pabOThI MPOBOAATCS B Yachl MPAKTHUECKHUX 3aHATHH. 32 KOXKIYIO0
KOHTPOJIbHYIO pabOTy MaKCUMAaJIbHBIN Ol ONIPEAEIIETCS B COOTBETCTBHE C PEHTHHT-TUIAHOM JAUCIUIUINHEIL.

KpuTepnu oueHku 3agaHus:

basl 3a KOHTPOJIBHYIO pabOTY MOIYYaroTCd YMHOXKEHHEM MaKCUMaJIbHOro Oasuia, IPeayCMOTPEHHOTO 3a Hee B
COOTBETCTBHE C PEUTHHT - IJIAHOM, Ha JIOTIO BEPHO BBHIIOIHEHHBIX 33aHHUH.

W3

B cemectpe ctynenTs! BeinonssAoT 4 V13 mmo BceM paszenam nporpaMMbl JUCIUIIMHBL. Y KaXJI0TO CTyJEHTa B TPYyIIIe
cBoif BapuaHT W/I3, HOMep BapuaHTa COOTBETCTBYET MOPSIIKOBOMY HOMEPY CTY/AEHTA B CICOYHOM COCTABE TPYIIIBL.
NJ13 pa3MelieHsl B 3JIEKTPOHHOM Kypce 110 JUCIUIIIHHE.

Pemenne kaxx1oro 3ailaHust TOJDKHO OBITH MOJPOOHBIM, C BKIFOUCHHEM ITPOMEXKYTOUHBIX PacuEéTOB, PACCyKACHHH,
TIOSICHEHHH, C yKa3aHHEM HCIOJIb30BaHHBIX METOIOB U ()OpMyJI. 3aJjaHue BBICBIIAETCS OTACIBHBIM (hailyioMm, yKa3bIBaeTCs
®OUO, rpynna.

KpunTepuu oneHKH 0JHOTO 3aaHUS:
3ajaHue cunTaeTCs 3aU4TEHHBIM, €CITH BBIIIOJIHEHO 00JIee TI0JIOBHHBI 3aJIaHNi
Ecnu 3amanue He 3auTeHO, paboTa BO3BpAIIAETCS CTY/ICHTY Ha JOPabOTKY.

CTyHeHTH MOTYT UCIPABJIATh HEBEPHO PCIICHHLIC 3a/IaHNs U C1aBaTh HA IIOBTOPHYIO IMTPOBCPKY. HpenoaaBaTenL MOXET
YUCCTh UCITPABJICHUA U ]106aBI/ITI:. 0asuIsl K MpEaAbI AYITUM

DK3aMeH.

OK3aMEH OCYIIECTBIIAETCS B COOTBETCTBHUM C Iloylok€eHHEM O MpPOBENEHHM TEKYIEro KOHTPOIS M IMPOMEXYTOYHOI
arrectauuu TITY/ Ha sk3aMeHe CTYyIEHTY BBLIAIOTCSI OHMIIETHI, BKIKOYAIOIINE TEOPETHYSCKUE BOMPOCHI U MPAKTHYECKUE
3aganust. [IpenonaBarens, IpoBepuB paboTy, B X0/€ YCTHOH Oeceapl co CTYyJEHTOM MOXKET 3aJaBaTh BOIPOCHI 110 CaMOMY
Onety, a TaK)Ke JIONOJHHUTEIBHbIE BOIIPOCHI 110 TEOPHUH U MPAKTHKE. B UTOre CTYyJIeHT HAaOMpaeT HTOTOBBII OayuT 3a IK3aMeH,
MakcumanbHO 40 OayuoB. OueHka 3a JUCHMIUIMHY (opMHpyeTcss Kak HMTOrosasi 3a paboTy B CeMecCTpe M IK3aMeH B
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Hpouez{ypa MPOBEACHUSA OLCHOYHOI0 MEPONIPUATHA U He06x01li,1e METOANMYECCKHUE YKA3aHUA

COOTBCTCTBHUC C HpHHHTOﬁ KON OLICHUBAHMS.

CTyzAeHThl, HE CAABIINE YK3aMEH B CECCUOHHBIN MEPHOJ], MOTYT IepecAaTh €ro B MEPHOAbl JIUKBUAAIINH 33I0JKEHHOCTEH B
COOTBETCTBUE C IEHCTBYIOIIEH POLEAYPOH.
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