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1. Poab aucummiannbl «MatemaTuka 2.2» B G OpMHUPOBAHUH KOMIETEHIIHMHA BbIIYCKHUKA:

DJieMeHT CocTaBJisiione pe3yJbTaTOB OCBOEHHUs1 (1€CKPUNITOPbI KOMIIETEHIHii )
o0pa3oBaTeJIb HOIi
Kon HaumeHoBaHue
TPOr PaMM bl CemecTp
KOMIIeTCHIUU KOMIIETCHIMH Kon HaumenoBanue
(nucuMIUIMHA,
npaktuka, I'MA)
Cnoco6eH pemaTh BrnazeeT MateMaTHYECKUM ammapaTtoM WHTETPAIbHOTO MCUUCIICHUS,
CTaHZApTHBIE 3aJauu OIIK(Y)- | muddepeHIMaTbHBIMU YpaBHEHUAMH U PAJaMH WISl TPOBEICHUS TEOPETUYECKOTO
npodeccuoHaIbHOU 1.B2 UCCIIEJOBaHUS U MOJCIUPOBaHUS (PU3UIECKUX U XUMHUYIECKUX IPOIECCOBHU SIBICHHUMH, a
JIeATeNIbHOCTA Ha OCHOBE TaKoKe, I peleHus npodecCuoHaIbHbBIX 3a1a4
MH(OPMAIMOHHON 1 OTIK(Y) YMeeT IpUMEHATh anmnapaT MHTETPAJbHOTO MCYHCICHHS, pellaTh OOBIKHOBCHHBIE
oubmiorpaduueckoit Ly2 i pepeHranbHbIe yPaBHEHNS. U X CUCTEMbI, IPUM EHATh alllapaT TCOPHHU PSIIOB
KyJIbTYPBI C ' OpH PEUICHUH CTAHJAPTHBIX 33124
Martematika 2.2 2 OTIK(V)-1 YIRTYP pup Aap A
MIPUMEHEHUEM
“HPOPMALMOHHO-
KOMM yHUKaIIHOHHBIX .
SN — OIIK(Y)- | 3HaeT OCHOBHBIE MOHATUS U TEOPEMBI HHTETPAJIBLHOTO MCUYHUCICHHS (YHKIMU OJHON
N 1.32 nepeMeHHo epeHIMAJbHBIX YPaBHEHUH U PAIOB.
OCHOBHBIX TpeOOBaHUIA P - mddepenn yp P
nH(pOpMAMOHHON
6e30nacHOCTH
2. Tloka3atesim W MeTOAbI OLIEHUBAHUS
IlnanupyemMble pe3yabTaThl 00yYeHHsl IO AMCUUILUIMHE Kon
KOHTPOJIMPYeM oM HanmeHoBaHue pasjgena MeTonbl ouneHMBaHUS
Kon HanmeHoBanmue KOMIeTeHn (Wi ee JMCIATLTHHBI (o1leHOYHBIE MepoTpUsi TH)
JaCTH)
OIIK(Y)-1 . KontponsHas pabota
HeonpenesieHnblii MHTErpasi
PI-1 Braneer anmapaTtoM MHTETpaJbHOTO MUCYHUCIICHUS N nas.
OnpenesieHHbIN MHTErpaj
OK3aMeH
OIIK(Y)-1 OOBIKHOBEHHBIE Kourtposbuas pabora
BrasieeT MeToiaMu perieHns 0ObIKHOBEHHBIX
PII-2 . nug ¢ epeHIAATBL HbIE nas.
D pepeHIaNbHbIX ypaBHEHUN
YPABHEHUSs OK3aMeH
OIIK(Y)-1 . KontponsHas pabota
HeonpeneseHnblii MHTErpas
PII-3 Brnapeer anmapatom Teopuu psioB N nas.
OnpenesieHHbId MHTETPaT
OK3aMeH
VMeeT NIpUMEHATH ammnapaT HHTETPaIbHOTO UCYHUCIIEHUS TPH OIIK(Y)-1 UneoBLIe B Kourposshast pabora
P-4 pElIeHNN UH)KEHEPHBIX 3a/1a4 nas.
(yHKIMOH AL HbIe PAIBI
OK3aMeH




Ymeer pemats mudGpepeHaabHpe ypaBHEHHIS IIEPBOTO U OIIK(Y)-1 OObIKHOBEHHBIE KonTpompHas pabota
PI-5 BBICHIMX MOPSIKOB audepeHunanb Hble 3.
YPABHEHHUSI OK3aMeH
YMeeT npUMEeHsTh METOIbl TEOPUH PSAAOB IPU PELIECHUH OIIK(Y)-1 KonTpompHas pabota
YucsioBble U
P/1-6 WHXEHEPHBIX 33124 F— . nas.
YHIIL P OK3aMeH
3HaeT 6a30BbIE OHATHS W METOMBI HHTErpanbHoro ucuncnenns | OHK(Y)-1 N Kourposshast pabora
. N HeonpenesieHHbIH MHTErpaj
PO-7 (hyHKIMU OTHOM NepeMeHHOH D — nus.
per paa OK3aMeH
3HaeT 0a30BbIE NOHATHA ¥ METO/BI PEILEHUS 0OBIKHOBEHHBIX OLIK(Y)-1 OGBbIKHOBEHHbIE KonTtposbHas padota
P/1-8 D P epeHIaTbHBIX ypaBHEHAN nug ¢ epeHIHATBL HbIE nJs.
YPABHEHHUSI OK3aMeH
3HaeT 0a30BbIC MOHATUSL U METO/Ibl TEOPUU YHCIOBBIX U OIIK(Y)-1 KonTtponbHas pabota
YucjioBbie H
PI-9 (hYHKIIMOHATEHBIX PS/IOB 3.
(DYHKIMOHAJIb HbIE  PSIABI
OK3aMeH

3. Ilxana oneHHBaHHSA
IMopsnok opraHU3aIiK OIICHUBAHUS PE3yJILTATOB O0YUCHHS B YHUBEPCHUTETES PETIaMHTHPYETCS OTACIBHBIM JIOKAILHBIM HOPMATHBHBIM aKTOM — « CHCTeMa OLICHUBAHUS pe3yJIbTaTOB
o0yuennss B ToMmckoM mosmrexHndeckoM yHuBepcurere (CrcreMa oueHHBaHHA)» (B JAeWcTByromeil penmakium). lcmomp3yercs OalmIbHO-pEHTHHIOBas CHUCTEMa OICHUBAHHS
pe3yiabTaToB 00yueHus. MtoroBas oleHKa (TpaJWIMOHHAs W JUTEpHAas) MO BHIAaM ydeOHO# mestenpHOcTH (M3ydenue micuurumn, YUPC, HUPC, kypcoBoe NpoOeKTHpOBaHHUE,
MPaKTUKH) OTpeeNsIeTcsl CyMMOM 0alIOB 10 pe3yJibTaTaM TeKy IIeTO KOHTPOJIS W IMPOMEKYTOTHOM aTTeCTAllMU (MTOTOBas pEeHUTHHrOBas olleHKa — MakcuMyM 100 6aimos).

PaCHpeI[eJICHI/IC OCHOBHBIX U JOIIOJHHUTCIIBHBIX 0a/uIoB 3a OLCHOYHBIC MCPOINIPUATHSA TCKYICTO KOHTPOJIA U HpOMe)KyTO‘{HOI\/'I AaTTeCTallul YCTaHABJIMBACTCA KaJICHAAPHbBIM peﬁTﬂHI‘-
IJIaHOM JJUCIMITIIMHBI.

PeKOMeHI[yeMaﬂ mKajga i1 OTACIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOOHOTO W TEKYHICTO KOHTPOJIA

% BBINOJHEHMSI CooTBeTCTBHE TPATUIMOHHOM
OnpenesieHne OUEHKH

3agaHus OLIeHKe

90% =+ 100% «OTmyHO» OnmyHoe MOHMMAaHHUE peaAMeTa, BCECTOPOHHUE 3HAHUSA, OTIMYHbIE YMEHUS U BIIaIcHUE OIBITOM MPaKTUYECKOH

JICSATEILHOCTH

70% ~+89% «Xopo1o» JI0CTaTOYHO IOJHOE IOHUMAHUE IPEAMETA, XOPOIIUE 3HAHUS, YMEHHUS U OIBIT IPAKTUYECKOU NEATeIbHOCTU

55% +69% «Y I0BILY [IpueMyieMo€ NOHUMAaHUE IPEIMETA, YIOBICTBOPUTE/IbHbIC 3HAHUS, YMEHUS U ONBIT IPAKTUYECKON IEATe/IbHOCTH
0% + 54% «Heymosm» Pe3ynbTaThl 00y4YeHUSI HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM

[llkana st OLIEHOYHBIX MEPOIIPUSATUI HK3aMEHA

% BBINOJIHE HUSI JK3aMeH, CooTBeTcTBHE
. . O npe Aes1eHUe OLIEHKH
3ajaHuiidksaMena|  Gaua TPaAMUMOHHOIi OLIeHKe
90%+100% 18 +20 «OTmuHO» OmmyYHOe MOHMMAaHUE IPEAMETA, BCECTOPOHHME 3HAHMS, OTIMYHBIE YMEHUA U BIAJCHUE ONBITOM IPAKTUUECKON NEATEbHOCTH,
HEOOX0AMMBIE Pe3yJIbTaThl 00ydeHHs chOPMUPOBAHBI, MX KAaY€CTBO OIICHEHO KOJMYECTBOM 0aJuIoB, OJIM3KHM K MAaKCHMaJIBLHOMY




70% - 89% 14 +17 «Xopo1o» JloCTaToOuHO MOJIHOE IOHUMAaHUE MPEeIMeTa, XOPOIIUe 3HAHUS, YMEHHS U OTIBIT IPAKTUYECKOU JeATeIbHOCTH, HEOOX0 UMBbIe
pe3ysbTaThl 00y4eHns cHhOPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHCHO MHHUMAIBHBIM KOJIMYECTBOM OaJlioB

55% - 69% 11 =13 «Y IoBILY [TpuemieMoe MOHUMaHUE TIPEAMETa, YIOBICTBOPUTEIILHEIC 3HAHHS, YMEHHS U OIBIT IPAKTHYECKOH JIEATeIbHOCTH, HEOOX0 MMBIe
pe3ysbTaTel 00y49eHns chOPMUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIIEHCHO MUHUMaJIbHBIM KOJIMIECTBOM 0aJioB

0% - 54% 0+10 «Heynosmy» Pe3ynpTatel 00ydYeHHs HE COOTBETCTBYIOT MUHMMAJBHO JOCTATOYHBIM TPeOOBAHUAM

4. TlepeyeHb TUNOBBIX 3aaHMI

OueHoYHbIC Meponpus THsl

IlpuMepbl TUNOBBLIX KOHTPOJIbHBIX 33aHMI

KonTtpomsHas pabota

Kontponbnasi pabora «HeomnpeneneHHblii HHTerpamn
BAPUAHT Nel

. 2
1+cos® 2x dx
1+cos4dx

2. e* —1dx

3. | x%sin xdx

. |e*sinXdx
2

5 ( xadx
I (x=1)(X* +4x+5)
( dx
6.
J(x2 -1 (x-1)
B
7 J‘%dx

Ix+?\’/§+§/§dx
x+3/x4




OneHoYHbIe Meponpus THsI Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

9, Ja? — x%dx
10. | sin3xsin 2xdx

11. | cos® 2xdx

¥ dx

Lo\ o————
3C0S“ X+ 2

KonrtposabHast paGora mo teme «OmnpeaesieHHbIH HHTEr pamn»
BAPUAHT Nel

T4t -5

dt.
Ot2+5

1. Haiimure Toukm 3KcTpeMyMa QyHKIUH Y=

2 2
2. Boruncimts mwiomass Gurypsl, orpanndennoi kpusoit 0 = d - COS 4@

3. Berumcimts UIAHY IyTH KpUBOi1

MEXKAY TOUYKaMU NEPECCUCHUA C OCAMU KOOPANHAT.

xd x
4. BbIYMCINTb HECOOCTBEHHBIC MHTEIPAJIbI WM JI0Ka3aTh €ro PacXoIMMOCTh I >
144X
T osinx dx
5. HccnenoBate Ha CXOIMMOCTh HECOOCTBEHHBIM MHTETpall I— .
0 XVX+1

6. Haiimmre o0BeMm Tema, oOpaszoBaHHOTO BpamieHneM BOKpyr ocu OY  ¢Qurypsl, OTpaHMYECHHOW JIHMHUSIMHU

y2+Xx-4=0y=X-2.




OneHoYHbIe Meponpus THsI Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

1. BLI‘IHCJTPIT'[), C IIOMOIIBIO ZIBOﬁHOFO HUHTErpaia, IJiomanab 06nacm OTPaHUYCHHY IO JIMHUSIM U ©
X* —4x+y? >0, x* —8x+y*=0, y=0, y=X

1 T
8. Haiimute cpennee 3Hauenue pynkuun Y = ., Haompeske 0, —
1+ 2sin“ x 4

Konrposibnast padora mo teme «uddepeHumaisHble ypaBHEHHU D
BAPUAHT Nel

1 (X% +x%y3)dx — (y + x?y)dy =0
2, (xy’—y)sinX:x
X

3 X°y'+y=C0SX

4y +ytgx=y?sinx

X* 2\VX y
6 y"_i(3+|nij
X X
7 y”:l(3+lnlj
X X
8. y'—2y +4y=esin(~/3x)
e3x
9.

y"—2y'—3y:?
V4 —X

KontponbHast padora mo teme «Psaabny
BAPUAHT Nel
1. MHccnenoBate CXOIUMOCTb PSIOB:




OneHoYHbIe Meponpus THsI

Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

1
2 =
3I’l 1 n"/2 0 en2 _l 0 3
2) Z /— ( j :0) Z d) Y ——..¢) Y sin(n” +4). ¢
n=1n n +1 +1 —1n|3n nzll_cosl n=1
n

o (_1)n—1
=in(n+1)-10"

S S (DA (x=2)

(x-10)". >

n:l(n+1)1/|n3(n+1) a7110" +20"

o (= 1)
3. Jloxazath paBHOMEPHYIO CXOIMMOCTh 10 ompeaeneHuio Ha [0;1] Z

2. Haitt o0Onacth CXOJUMOCTH psija z

=n(n+2)(n+3)

4. Pa3noxuth 10 CTEHEHIM X I (X +sin (X2 )) dx

3
5. a) Haiitu pemenue 3agaun Komm y, =X + 3Xy + COS y, XO = O, y() =-2 B BUJIE psia Teinopa,

X
coleprKaILero mepBEie S wietos; 6) Haiimn pemerme samaan Komn Y = Y +Xe”, y(0) =0, y'(0)=0

w

4
BUJIE CTETIEHHOTO PJIa, COJEPHKAIIErO HECKOJILKO MEPBBIX WIEHOB (10 kK03(duimenta npu X  BKIFOYHUTEILHO) METOJOM
HEOTPEIeNICHHBIX K03(] QHUIIUESHTOB.
6. Pasnoxuts Qyuxuuio f(X) nepuona T B TpUroHOMeTpuyecKuit psia Dypse.

Vka3aTb 3Hau€HUS CyMMBI PsiIa B TOUKAaX pa3pblBa.




OneHoYHbIe Meponpus THsI

Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

nas.

M3 no teme «HeonpenesieHHbIE MHTerpamn

Bapuanr 1
L J- xdx 21. j dx
NI 1-sin x
2. .92 22. . 4 4
J‘esm X _sin 2xdx Ism X-cos™ x dx
3 Harcty2x 4 23. dx
1+ 4%2 3sin 2 x + 4cos” X
4 | e*dx 24 Icos“ X-sin > X dx
1+e*
> Isin( 2x + 3)dx 2. Isin 3x - c0s10xdx
6. _[ dx 26. .[tg5xdx
arcsin x - V1—x2
7. I dx 21. Jxdx
cos?(2x 1) J.3/_x2 Ak
8. 3x—4 28. (Xx+1)dx
dx AT
IXZ -4 J‘x- X—2
> ICtQZZXdX 2 J.xz 1-x2dx
° J o o .[3\/1+<'/§
dx
1. J.xzcos3xdx 3L, J. x3dx
Vx? -1
2| Jeos(In x)dx 2. I e
Vx? -1




OneHoYHbIe Meponpus THsI

IlpuMepbl THUNOBBLIX KOHTPOJIbHBIX 3aJaHMM

13 I arcsin xdx 3 [x: X2 4y
14, X 3.
.[x‘e 2 dx sz-ex
S ACERE | Txn?xox
x> +x+1
16. J‘ (X + Z)dX 36. |n X
VX% +4x+6 I
17, 3.
J. e” -2 dx _[ 2 dX
X X
02X e —e
+1
18. _[ (x 8)dx 38. j dx
x(x-2)* Vsin x - cos® x
o _[ (x3 —6)dx * J.sin X -cos° x dx
(x2 +2)(x? +4)
2 szz $x+3 “ i
x2 —x+1 X +1

Haiimn % Xf e’ dt.

N3 no teme «OmnpeaeeHHbId WHTErpaD»

Haiiti Touku skctpemyMma dynxuun | (X) = I(t —1)(t — 2)e_t2 dt.
0

Beraucimite OMPEACIICHHBIC NHTETPAJIbI.

0
2) j (X* 4+ 5X + 6) cos 2xdx.

ez+1 .
) 1+I2(_x1 1)dx.

e+l




OneHoYHbIe Meponpus THsI

Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

2arctg 2 d X arctg3 d X

c) j 5 . d) - ]
2, Sin“x(1-cosx) Ja (3tgx+5)sin2x
A 1

) IZSSingx ax. f)j 41-x - 3x+1 :
)2 o(\/3x+1+4\/1—x)(3x+1)

16
0 j 256 — x2dx.
0

Boruncimts mioniamu Gpuryp, orpaHMYeHHBIX TpadukaMu GyHKIUI.

y:(x_2)3, b X = 4+/2 cos®t,
a)y=4X—8. ) y=2'\/§Sin3t,
x=2 (x=2).

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

Berancmmte JUIMHBI OyT KPUBBIX, 3aJdHHbIX YPABHCHUSIMU B HpﬂMoyFOHBHOﬁ CUCTEME KOOpAHAT.

x =5(t—sint),
a y=Inx, \/§SXS\/E. b) y:5(1_cost)’
0<t<r.

3p/4
o p=3e%*, —n/2<p<7x/2.
Berancmuts 00BeMBI TeN, 00pa30BaHHBIX BpallleHHEeM (GHUryp, OTpaHHYEHHBIX TpadUKaMu (yHKIUI
2
y=—X"+5x-6, y=0.
@) BOKpYT Ox ; b) Boxpyr Oy .

dx.




OneHoYHbIe Meponpus THsI

Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

7. HccnenoBath Ha CXOIMMOCTH HGCO6CTB€HHBI€ HUHTErpajbl:

+00 dX +00 dX
Y Ix2(1+x)(x+2); Ix2(1+x)(x+2) i J.x6+1
1 0

8. BpIUMCIHTE MPHUOIIKCHHO OTPEACNICHHBIA HHTErpal OT (YyHKIHH y =X—2 ma uHTepBase ot [-1;1] ucnons3ys

HHTCTPAJBPHYI0O CyMMY, pa3OMB OTpE30K HHTETPHPOBAHMSA IIPOM3BOJIBHBEIM yHOOHBIM o00pasoMm. IIpoBeputs
HHTCTPHUPOBAaHUCM.

HUIA3 no teme «InddepeHuuansHble ypaBHeHHMs»
Bapuanr 1
IIpounTerpupoBath ypaBHEHUS

L (2 +x)dx+(x*y—y)dy=0; 2. y'sin’ x=yh y;

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

9. (cosy-smx+1)dx+(sin y-cosx—1)dy=0;

. (x*—y*)y' =2xy, »(0)=1;

11 (y!)Z . yr(ex+y +x2y) + ex+yx2y — 0; 12 (y!)3 _ y +x= 0;
1327y + 7y =1 14 Y1+ (")) =",

15. V'+3y'+2y=0, p(0)=2, y'(0)=-

16. ym_yn_l_y'_y:x+5; 17. y!r_yr+2y:ex(x2 _1);

18. y"'+2y"=10e" (sin x +cosx);
-X

9. V'+3)y'+2y= f
e +2

y(0)=0, »'(0)=0;

20. Yka3ath CTPYKTYpy OOUIETO pelleHus] ypaBHEHHUS




OneHoYHbIe Meponpus THsI Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

Y'—8y' +16y =12x* —28x +e**

M3 no teme «UuciioBbie U PyHKIMOHAIBLHBIC PsAbD
Bapuanr 1
Haiitu cymmy psna.

8 6
' Z9n2+12n—5

n=1

- 4-5n
nzz;‘ n(n-1)(n-2)

HCCJ'IC,Z[OBaTL Ha CXOAUMOCTb pH,Z[
i sinnv/n
3. e
~ ndn
© 2
4, _
nzzl“ 5" +n-1

- n+l
) Z2“(n—1)!

n=2

2
= 1( n Y
< S5li)
> 1
" ;nln2(3n+1)

. i(_l)nﬂ 2n+1

— n(n+1)




OneHoYHbIe Meponpus THsI

Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

Boraucauts cymmy psza ¢ Tounoctsio O .

- n+1 1
o. ¥ (-1)" =, a=0,01
n=1 3n
JlokaszaTe crpaBeIMBOCTh paBeHCTBA. (OTBETOM CIIy’KUT YHUCIIO p , TOJTy9acM o€ IIpM IPUMCHCHNH MPHU3HaKa

Jamam6epa mm npusHaxa Komrm.)

. nl
10. lim—=0

n—oo nn

Haiitn 006macth cXoMMOCTH () YHKIIMOHAIBHOTO Psa.

5 (1)

v n:l(X-l-n)_l/S
0 9n o s

1. Z—x sin(x+7n)
n=1 n

1. ZZnZ\/x —p.g /0P
n=1

= (n—2) (x+3)"

“ Z 2n+3

n=1

Jloka3ath, HCXOJ1 W3 ONPEIENICHUs, PABHOMEPHYIO CXOMMOCTh (DYHKIMOHAIBEHOTO PsiJia Ha OTpe3Ke [0,1] .Tlpn

xaxux [l aGcomornas BemMumMHA OCTATOYHOTO UieHA PsiJA HE TIPEBOCXOMT 0.1 Vxe [0,1]

[e0) 0 Xn
CN(e1)
" Z;( T

st ;aHHOTO (PYHKIHMOHAIBHOTO PsJia IIOCTPOUTH MAXKOPUPYIOLIHMHI PSL U J0Ka3aTh paBHOMEPHYIO CXOIMMOCTh Ha
yKa3aHHOM OTpe3Ke




OneHoYHbIe Meponpus THsI

Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

> X+1cosnx
6y

0 An’+1

Haittu cymmy psina:

, [0, 2]

1 n-1

17. i(—l)n_l 1+— (X
n=1

n
18. i(4n2 +9n+ 5) X"
n=0

Paznoxuts Qyskimro B psax Telnopa o creneHsIM X.
' 2
20— X —X

Beruuciute uHTETpan ¢ tounocTsio a0 0,001.

01
20. Ie_GX dx
0

19

Paznoxuts QyHknmo B psag Oypoe

21. y = X2 Ha untepate X € (—72', 72']
22. y = ezx Ha unTepBante X € (—2,2]

Pazmoxute Qyskimio B psax Pypbe B KOMIUIEKCHOH GopMme
. X
23. 'Y =SIn § Ha uHTepBaie X € (—72', 72']

IpenctaButs ynKIMI0 HHTErpanoM Pypbe B KOMIIIEKCHON hopme:

%4, Y= e

DK3aMeH

DK3aMeHaMoOHHbIN OmeT Ne 1

IIpumepHbIi BapuaHT

Tlo mucummmae «MatemaTtuka 2.3»

uHctutyT UK

Kypc |




OneHoYHbIe Meponpus THsI

Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

. Jlokaxkute TeopemMy 00 MHTETPHUPOBAHHUHU IO YACTIM I OINpeJeNIeHHOTo MHTerpaina. I[IpuMeHuTe 3Ty Teopemy K

BBIYHCIICHUIO UHTETpaja —arctg x dx
0

. [Tonsatre tpuroHometpuyeckoro psga Pypre. ChopMyIHpyHTe J0CTATOYHBIC YCIOBHS pa3- JIOKUMOCTA (YHKIUHU B P

®ypbe (Teopema upuxie). IIpoBepbTe BHITOJHEHHE JA0CTATOYHBIX yeioBuid it ¢yHkuuu f(X) =sinx, [xl) X [ 7.

e2x+1

2 t+1

3. Haiiaute ToukM SKcTpeMyMa dyHKIHHI f (t) =

4. Pennte mmuddepennuanbHoe ypaBHEHNS

6yLIx2 [1 y2 [16xy [13x2

Teopetnueckux BOIIPOCOB IO BCeil Teme
Ipumep: a) gto Takoe OCP?

0) mouyemy mist ouHeHOTO J[Y BBICHIEro MOpsiIKa C MOCTOSTHHBIMH KO3} QUIIMEHTAMH YaCTHOE PEIICHHUE

HILETCS. B BUJIC IKCIIOHCHIMAILHOW (yHKIUH?

B) MOYEMY HHTETPAT OT HEUETHOH (yHKIUH II0 CHMMETPUIHOMY IPOMEXKYTKY

paBeH HyJO?

r) 3anumuTe GOpPMYITy Wi BRIYHCICHHS IUIOIAAN KPUBOJIMHEHHOTO CEKTOpA. 1) YeM OTIHYACTCS
YCJIOBHAS CXOAUMOCTb OT abCOMOTHOM?

Bonpocsl

1o pasneny HEOTIPEJITEJIEHHBI VHTEIPAJT
1. Tlonstue mepBooOpa3Hoit. CBOWCTBO MepBOOOpa3HON (I0KA3aTh).
2. Tlonstre HeompeaeneHHOTO HHTerpaia. CBOWCTBA HEOIMPEAEICHHOTO WHTErpala.
Ipakmuxa — ymemp unmezpupogamo
3. Memooul gbiuucieHuss HeonpeodenenHo2o unmepaia: Memoo no0Cmano8Ky (3amenvl nepementotl), popmyna

UHMe2PUPOB8AHUSA NO YACTAM.

4.  Humecpuposanue payuonanbuwbix yuxyutl (6e3 0ox.)
5.  Memoo neonpedenennvix K0d3(hduyuennmos npu pasnoiceHun Opoou Ha cymmy npocmeiumux opooeil.




OneHoYHbIe Meponpus THsI

Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

~

10.

11
12.

13.
14.
15.
16.

17.
18.

19.
20.
21.

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

Humezpuposanue MPU2OHOMEMPUUECKUX @yuryuil. Vuusepcanvnas mpu2oHOMempu4ecKas
NOOCMAHOBKA.
Humezpupoearue uppayuoHa bHbix QyHKYUl.
Hnmezpuposanue ougpepenyuanvroco bunoma. Teopema Yebviuesa (6e3 00k)
o pazaeny OITPEIEJT EHHBIM MHTEIPAJI

IoHsATHE OmpeneneHHOro HHTErpaia. HeoOXomMMBIN NpHU3HAK MHTETPUPYEMOCTH (0e3 JOK.).
CaoiictBa onpezenenHoro unrerpana. (Teopema o cpenHeM, CBOMCTBa ONpeaeIeHHOTO MHTETpania, BhIpakaeMble
HepaBeHCTBaMU) (0e3 1ok.) ['eoMeTpudecKknii CMBICIL
Knaccel uHTerpHpyeMbIX QYHKIUH (TpH TeoOpeMbl 0€3 J0K.)
Teopema o mepBooOpa3HOii HenpepBIBHOW QyHKIMH (00 ONpeleIeHHOM HHTErpalie ¢ IepeMeHHBIM BEPXHUM
npezaenoM) (nokasate). CrencTBue (0 HEMpPEPBIBHOM MepBO0oOpa3Hoii) (0e3 oK)
Teopema HetoTona-JleliOHMIa (H0Ka3aTh)
Teopema 00 HHTETPHPOBAHUH 110 YacCTAM (O€3 JI0K)
Teopema 00 HHTETPUPOBAHUH METOJIOM ITOJCTAHOBKH (JIOKA3aTh)
[punoxeHus: ONPENeICHHOTO WHTETpaja: BEIYMCICHHE IUIOMIAM IUIOCKOH (UTYPHI (BBIBOA (OPMYJIBEI B MOJIPHOM
CUCTeME KOOPJAHMHAT), UIMHBI IyTrd (BBIBOA (OPMYJIBI B JICKAPTOBOW CHCTEME KOOpPIHWHAT), 00beMa Tella BpalleHHs
OoTHOCHUTENILHO ocu OX (BBIBOI ()OPMYJIbI).
[onste HecoOcTBeHHOTO MHTETpana I poma.
Tpusnaku cxomuMocty. [lepBbIii MpU3HAK CpaBHEHHS (TEOPEMY JIOKa3aTh). Bropoii (mpeeibHblil) Mpu3HaK
cpaBHeHHSA (0€3 JIOK.)
INonsitne HecoOcTBeHHOTO MHTEeTpana Il poxa.
[puznaku cpaBHeHU: (63 JIOK.)
Teopema 06 aOCOMOTHOW CXOMMMOCTH HECOOCTBEHHOTO WHTETpaia (J0Ka3ath).
o pazneny KPATHBIE MHTEIPAJIbI

[oHsATHE KPATHOTO MHTErpaiia, ero TeOMETPUICCKUN U (HU3NUESCKUI CMBICIL
HeoOxomMoe yclioBre CyIIeCTBOBaHUS KPATHBIX MHTETpajoB (0€3 JOK).

Knaccel nHTErpHpyeMbIX GyHKIui (6e3 oK. ).

CBolicTBa KpaTHBIX HHTErpasioB (6e3 /0K.).

BeiBo pOpMyITIIOBTOPHOTO UHTETPUPOBAHHS TSI BRIYUCIICHHSI KPATHBIX HHTETPAJIOB.
Sxobunan nepexoma. Onpenenenue. I'eoMeTpuueckuii cMbIci (iokaszats). [lepexoxn

K TIOJISIPHBIM KOOPJAMHATAM B JIBOWHOM HHTETrpaje.

Ilpaxkmuka — ymems uHme2pupo8amy.: 8 0eKApmossiX U NOAAPHBIX KOOPOUHAMAX

28.

29.

30.

no pasaeay OBbIKHOBEHHBIE JHU®OEPEHIIMAJIBHBIE YPABHEHUA

IMonsitne ¢ dhepeHuaIbLHOTO ypaBHEHUs IEPBOTo NOpsika, pemenue Y, uaterpansHas KpuBas, Y4aCTHOE pEILICHUE,
HayvaJbHBIE YCIOBHUS, 3aMaua Komu.

Teopema o CyImeCTBOBaHNM W SAMHCTBEHHOCTH pemeHus 3anaun Komm (6e3 nok). OmpenpeneHne 0O0IIero pemeHns

.

OcHoBHBIE BUIBI JIY: ¢ pa3fessionMMUcCs IepEMEHHBIMU, OJHOPOJHBIE, JIUHEIHbIE NepBOro nopsaaka, bepHymwm, B




OneHoYHbIe Meponpus THsI

Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

3L
32.
33.
34.
35.
36.
37.
38.

39.

40.

41.

oo —1 o> o

11
12
13
14

moyHEIX muddepennnanax. JlokazaTe HeoOxomumoe ycnoBue mosHOTO b depennuana. J[okasath AocTaTogHOE
yCJIOBHUE TOJHOTO U hepeHiuana.
Ormpenenenne o6mero pemeHus Y mopsaka BEIIIE IEpBOTO, YaCTHOE PEIICHUE.
TeopeMa o CyIIECTBOBAaHUM M €IMHCTBEHHOCTH pelreHus 3anadn Komm /1Y mopsiaka Beimie mepBoro (6e3 IoK).
[Monsitwe muueitnoro Y n-ro mopsiaka.
Omaopoabie muHekHbIe /1Y n-ro mopsaka. J[Be Teopemsbl o cBotictBax pemiennii OJIY (mok.).
Omnpenemmtens BpoHckoro. Teopema o paBeHCTBE HYJIIO BpPOHCKHAHA JIMHEHHO -3aBUCHUMBIX (DyHKIHH (0€3 MoK.).
Teopema o HepaBeHCTBE HYJIFO BpPOHCKHAaHa CHCTEMBI JIMH.-He3aBUCUMBIX pemernuit JIOAY (mok.).
Teopema o ctpykrype obmero perrenust JIOAY (mox). IToustue ®CP. CpoiictBa ®CP
JluneitHble omHOpOMHBEIE MM (epeHnHnaNbHbIe yPaBHEHHS N-TO IMOPSAKAa C IMOCTOSHHBIMH KodddurnmeHtamu. Bung
YaCTHBIX PEIICHHH, XapaKTepUCTHIECKOe YpaBHEHUE (IO IHTh).
JoxazaTs, uTo yacTHRIMU pemernusmu 111 JIOJY ¢ mocTostHHEIME K03 (¢ QHUIHeHTaMH, KOTOPOE MMeeT KOMIUIEKC HbIe
KOPHH XapaKTePUCTUIECKOTO yPaBHEHHS, BEICTYHAIOT TPUTOHOMETpHIeCKHe (PYHKIMH — CHHYC M KOCHHYC.
JluneitHple HeomHOPOHBIE MG QepeHIranbHbIe YPaBHEHNSA N-To Topsaka. TeopeMa o CTpYKType OOIIero pemeHns
(6e3 mok.). TeopeMa o cymepno3uliy pemeHuii (6e3 oK. ).
JluneitHble HEOTHOPOMHEIE A epeHIHATBHBIE YPaBHEHHUS N-TO OPSAKa C MOCTOSHHBIMU K03 dumenTaMu. Metox
HEONpEIeNICHHBIX K03() (PUIIMEHTOB TSl ypaBHEHUH CO CIeIHaIbHOM PpaBoil 4acThio. MeTo 1 BapUaIluy P OU3BOIBHBI X
MTOCTOSIHHBIX — MeTo Jlarpamka (BeIBOX paboueit popMyIsr).

o pazzgeny UHMCJIOBbIE W ®YHKIWOHAJIBHBIE PSJIbI

OCHOBHBIC TOHSATHS U ONPEICICHHS: ONPEICICHUE YHCIOBOTO Psijia, N-0i YaCTUYHON CYMMBI, CXOAIIETOCs H
pacxojsuerocs psja.

HeoOxomuMblii MpU3HAK CXOAUMOCTU (TEOpEMY JI0Ka3aTh).

Tpu cBOWCTBA CXOMAIMIUXCSA PSJIOB. (JOK.)

Psipl ¢ HeoTpHLIATEIPHBIMY YiieHaMU. Kputepuii cXoMMOCTH PSIOB C HEOTPUIATCIEHBIMH WICHAMH (TEOpEeMY
JI0Ka3aTh).

IepBolii mpu3HaK cpaBHEHHS (TEOPEMY JOKA3ATh).

IpenemsHbIil pu3HaK cpaBHEHUS (0€3 I0K).

IMpusnaku amamOepa (loka3aTh), paavKajibHbIH M WHTeTpalbHbI Komm (6e3 mok.).

3HaKOIIepEeMEHHbIE pPsabl. AOCONIOTHAS U YCIOBHAs CX0MMOCTh. TeopeMa 00 abCOOTHO
cxosmemMcs psne (6e3 Jok.).

3Hakouepenytomuecs psapl. Teopema Jleitbruna (Toka3aTs).

OyHrunoHaneHBIe psiabl. OCHOBHBIE TOHATHS: 00JIACTh M TOYKA CXOJMMOCTH, PaBHOMEpHAsS CXOJMMOCTh. Teopema
Betiepmtpacca (6e3 10k.).

CBolicTBa paBHOMEPHO cXOIAIIUXCs (YHKIMOHAJBHBIX PsnoB (0e3 I0K.).

CrenieHHble psanpl. Teopema AGens (noka3ats).

CBoiicTBa CTENEHHBIX PsIOB (0€3 JIOK.).

Psanpr Teiinopa u Makinopena.




OneHoYHbIe Meponpus THsI

Ilpumepbl THUNOBBIX KOHTPOJIbHBIX 3aJaHMM

15 Jocratounslit mpusHak cxomuMocTd psma Teiinopa (Hokasats)
16 Pamr  Dypse. O6mue HOHSTHSL. OpToroHapHAS cucreMa G yHKOuii. (ymets
JIOKa3bIBaTh OPTOTOHAIBHOCTh CHUCTEMBI (DYHKIUH HA OTPE3KE)
1T, Tpuronomerpuueckuii psn @ypre. Haxoxaenne kod(GUIMEHTOB i TPUTOHOMETpUUECcKoTo psiia Dypwe (BrIBECTH
K03 QUITHCHTEI).
18, Teopema Tupuxie (6e3 moK.).
19 Hemomusre psmer ®ypse. (oKa3aTh, Kak U3MeHATCS KodhdHUIMEHTs paga Dypbe 1 YeTHOI U HeYeTHOH yHKIuM).
42. Tpuronometpuueckuii psg Pypbe Ha mpoussoisHOM HHTepBaste (-1; I).

5.

MeTtoaunyeckue YKa3aHusl 1O npoueaype oueHuBaHUs

OueHoYHbIe Meponpus THs

Hpouez(ypa IMpPOBE/ICHUA OLICHOYHOI'O MeponpusiTusi M HEe00X0AMMble METOAHYECKHE YKa3zaHust

KonTtponbHas pabota

B cemectpe cTyIeHT! BBINOJHSIOT 4 KOHTPOJIBHBIE PabOThI, COEpKAHUE KOTOPBIX OXBATHIBACT BCE Pa3feiibl AMCLUIIIMHBI.
KaxxmoMmy cTynaeHTy BblaeTcst cBoil BapHaHT. KoHTpombHBIE paOOTHI IPOBOIATCS B Yachl IPAKTHUECKUX 3aHATHH. 32 KaXkayro
KOHTPOJIbHYIO pab0Ty MaKCUMaJbHBINA Oall onpesenseTcs B COOTBETCTBUE C PEHTHHT-IUIAHOM JUCIUILIMHEL.

Kpurepnu ouneHku 3anaHus:

banner 3a KOHTPOJIbHY IO pa601y MOJIy4aroTCsd YMHOXCHUEM MAaKCUMaJIbHOT'O 6am1a, npeayCMOTPECHHOI'O 3a HEC B
COOTBCTCTBUEC C peﬁer- IUJIAaHOM, Ha JI0JIH0 BEPHO BBLITNIOJIHCHHBIX 3aJJaHUN.

B cemectpe ctynenTsl BhimonHstoT 4 13 mo BceM paszienaM MporpaMMbl IUCHUIUIMHBL. Y KaXXAOTO CTyACHTA B rPYyIIe
cBoii Bapuant MJI3, HOMep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTyACHTa B CIIMCOYHOM COCTABE TPYIIIIHL.
W13 pa3MemieHsl B 3JEKTPOHHOM Kypce 110 TUCIHUILUTIHE.

Pemenne kaxxaoro 3aaHus JOJDKHO OBITH MOAPOOHBIM, C BKIFOUCHHEM IPOMEKYTOYHBIX PACYETOB, PacCyKICHUIA,
MOSICHECHHH, C YKa3aHUEM HCIIOJIb30BAHHBIX METOJIOB U (OpMYIL 3aJaHKe BBICHUIACTCS OTACIBHBIM (haifiiioM, yKa3pIBacTCs
®UO, rpynma.

Kputepuu oueHkH OIHOro 3agaHus:
3amaHne cuWTaeTCs 3aYTCHHBIM, €CIHM BHIITOJHEHO OoJiee MOJIOBUHBI 3aJaHUH
Ecim 3amanue He 3a4TeHO, paboTa BO3BpallaeTCs CTYJCHTY Ha IOpadoTKy.

CryIeHTsI MOTYT HCIPABIATh HEBEPHO PEIICHHBIC 3aJaHMs U ClaBaTh Ha MOBTOPHYIO MPOBEPKy. [IpemomaBatens MoxeT
y9ecTb UCTIPABICHUS. U J0OABUTh OaJUIBI K IpepLIy UM




OneHoYHbIe MeponpHsi THs

Ilpoueaypa npoBegeHHsi OLEHOYHOI 0 MeEpPONPHUSITUSI M HEOOXOAMMbIe METONHYECKHEe YKa3aHHs

DK3aMeH.

DK3aMeH OCYIIECTBIIETCS B COOTBETCTBHH ¢ [10JI0)KEHHEM O MPOBEICHUH TEKYIIETo KOHTPOJI U MPOMEKYTOYHON aTTeCTalli v
TIIY/ Ha 5x3aMeHe CTyOCHTY BBLAAIOTCS OWJICTHI, BKIIOYAIOIINE TEOPETHYCCKHE BOIPOCH M IPAKTHICCKUC 3aJaHMS.
IpenogaBaTens, IpoBepHB padoTy, B X0J¢ YCTHOH Oecelpl CO CTyJICHTOM MOXKET 3aJaBaTh BOIPOCHI IO caMOMYy OMIeTy, a
TaKkKe JOIOJHHUTEIBHBIC BOIPOCH II0 TEOPHHM W TIPaKTHKe. B wWrTore cTyAeHT HaOWpaeT HWTOTOBBIA 0Oajul 3a BK3aMeH,
MakcuMmabHO 20 0ayutoB. OleHKa 3a AUCIMIUIUHY (popMHpPYETCsl Kak UTOroBas 3a paboTy B ceMeCTpe M SK3aMEH B COOTBETCTBHE

C MPUHSATOHN MIKATOW OLEHUBAHMUSI.

CryneHTbl, He CIABIIKME K3aMEH B CECCHOHHBIN MEPUOJA, MOTYT IepecaaTh €ro B MePHOIbl JUKBUIAMH 3aJ0DKEHHOCTEH B

COOTBETCTBHE C JEUCTBYIOLIEH MpOLETypOH.




