©®OH/] OHEHOYHBIX CPEACTB IO AUCHUIIJIMHE
ITPUEM 2017 r.
©®OPMA OBYYEHUSI ounas

MATEMATHKA 2.2

Hanpasnenune noarorosku/
CIEIHAIEHOCTh
O6pasoBarenbHas nporpaMmma
(HanpaBieHHOCTH (IPODHIIB))
Crnenunanusanus

YposeHns o6pa3oBanus

Kypc
TpynoemkocTs B KpeauTax
(3a4eTHBIX eqUHHUIIAX )

3aBenyrommii kadeapoii -
PYKOBOIHUTEIH OTAEIEHHS Ha
npaBax Kageaphsl OTAEIEHHUS
MaTeMaTHKH ¥ HHOPMATHKH
Pyxosomutens OOIT
ITpenonasarens

20.03.01 TexHochepHas 6e30macHOCTD

Texnocdepnas 6e3o0nacHOCTE

3anMTa B Ype3BbIYANHBIX CHTYAIHAX

BhIcIIee 0Opa3oBaHue - Gakaiaspuar

1 | cemecrp |2
6
/ AIO. Tpudonos
[ F ety A.H. Bropymuna
7/ e B.I1. Apedren
777

2020r.




1. Pous mucuunianabl «Matemaruka 2.2» B QOPMHPOBAHMH KOMIETEHIMI BHIMYCKHUKA:

AT . Kon Pesyabrar CocraBiasioniue pe3yJIbTaTOB 0CBOECHHS (IECKPUNITOPHI KOMIIETEHIIMIT)
o0pa3oBaTe/iLHOM bI
CeMec | KOMITETEHIH HaumeHoBanme
NMPOrPaMMbI T " KOMITCTHIIHN OCBOEHUSA
(MucuunInHa, p 0O0I1 Kox HaumeHnoBanue
npaktuka, FTHA)

Bunazeer anmapaTtoM MHTErpajbHOTO HCUUCIICHNS 1 METOAMH PEICHHS OOBIKHOBEHHBIX
OIK(Y)-1.B2 ¢ depeHIaIbHbIX YPaBHEHHI, U TEOPUEH PsIOB JUIs ONMCAHKs, aHAIN3a,
CIOCOOHOCTh YYUTHIBATh (¥)-1. Teo
PETHYECKOTO U SKCIIEPHUMEHTAIBHOTO HCCIEA0BAHUS U MOACIHPOBAHNUS (DH3UIECKUX
COBPEMCHHBIE TEH/ICHIIMH Pa3BUTHS ABIEHHUi! U IPOLIECCOB
TEXHHUKH H TeXHOJOTHU B 001aCTH

obecrieyeHus TeXHOC(HEpHOit

MATEMATHKA 2.2 2 OIIK(Y)-1 6e30MaCHOCTH, U3MEPUTENLHOI U P2, P5 OTK(Y)-1.Y2
BBIYHCIIUTEIIBHOM TEXHHKH,

UH(OPMALIMOHHBIX TEXHOJIOTHI B

Ywmeer NPUMEHATB alrapaT HHTErPaJIbHOI0 UCYUCIICHNS, PEIIaTh Z[I/Id)(bepeHL[I/IaHBHBIB
YpaBHEHUS IIEPBOI'0 U BBICHINX IMMOPAAKOB, IPUMEHATH METOABI TCOPUU PSAAOB IIPU
PCHICHNN MHXXCHEPHBIX 3a1a4

cBoeit npodeccnoHanbHON
3HaeT 6a30BbIE TIOHATHS U METO/IBI HHTETPAIBHOTO UCYUCIIEHHUS (DYHKIIMH OIHON U

JCATCIbHOCTHU
OIIK(Y)-1.32 | HeCKONBKHX IePEeMEHHBIX, YHCIOBBIX H (PYHKIIMOHAIBHEIX PSI0B, OCHOBHBIC METOBI
petieHust OObIKHOBEHHBIX AU(depeHIHANBHBIX YpaBHEHUIH
2. Tloka3aTeau u MeTOJbl OLICHHBAHUS
IInanupyemMble pe3ybTaThl 00y4YeHHs M0 JMCIHUIIJIHHE Kona
KOHTPOJHPYeMOoii HaumeHoBaHue pa3zgena MeToabl OLIeHMBAHUSA
Kopg HaumenoBanue KOMIIeTeHIIUM (MJ14 ee JHMCIMITAHBI (oeHOYHBIE MEPONIPUSITHS)
4aCTH)
HeonpeneseHnblii HHTErpaJ Komrpossas padora
PI-1 BrageeT anmmapaToM HHTETPaTbHOTO MCYUCICHHS OIIK(Y)-1 pen . P Uas.
OnpeaeneHHbI HHTErpasa
DK3aMeH
Bnageer MeTtomamu penieHns OOBIKHOBEHHBIX ObbixnosenmmIe Kourponnas padora
PI-2 P . OIIK(Y)-1 nuddepeHnaIbLHbIE Uas.
muddepeHInaNbHBIX YpaBHEHUH
YPABHEHMUS DK3aMeH
HeonpenesenHblii HHTErpaJ Komrporeras pabora
PI-3 Brageet anmaparom Teopuu psIoB OIIK(Y)-1 P . P nas.
OnpeneeHHbIH HHTErpaJ
OK3aMeH
YMeeT npuMeHSTh anmapaT HHTErPATEHOTO UCUNCIICHUS ITPH Kontponsnas pabora
Yucaosbie u
P-4 peleHnH HHKEHEPHBIX 3a1a4 OIIK(Y)-1 Was.
GyHKuMOHANIBLHBIE PAbI
OK3aMeH
Ymeer pemtats auddepeHnansHbple YpaBHEHHS IEPBOTO U OOBbIKHOBEHHBIE Kontpomnsnas padora
PJI-5 BBICIINX TIOPSAKOB OIIK(Y)-1 nuddepeHnnaIbHbIE n13.
YPABHEHHSA OK3aMeH
PJI-6 YMeeT npuMeHsITh METOAbl TEOPUH PSIOB MPHU PELICHUH OTIK(Y)-1 YucsoBbie U KontponbHas padora
HMH)KEHEPHBIX 3a]a4 (pyHKIIMOHAJILHBIE PSABI WA3.




OK3aMeH
3HaeT 0a30BbIe NOHSITHS U METO/IB HHTEIPAILHOTO UCYHCIICHUS . KonrpomnbHas padora
. . Heonpeneaennblii HHTErpas
PO-7 (GyHKIHN OHOH mepeMeHHOH OIIK(Y)-1 . Uas.
OnpeneieHHbII HHTerpa
OK3aMeH
3HaeT 0a30BbIC HOHATUSA W METOBI PEIICHUS] OOBIKHOBEHHBIX OObIKHOBEHHbBIE KonrponbHas padborta
P/1-8 1 pepeHnnanbHbIX ypaBHEHUH OIIK(Y)-1 nuddepeHunaabHbIe 3.
YPABHEHHA OK3aMeH
3nraeT 0a30BbIC MOHITHSA M METOBI TEOPHUH YHUCIIOBBIX U Kontponsnas pabdora
Yuciaoseie U
PI-9 (yHKIMOHAJBHBIX PSAIOB OIIK(Y)-1 Uas.
(pyHKIHOHAJIbHBIE PSI/IBI 3aMeH

3. Ikasa oueHnBaHUSA
Ilopsimox opraHu3alMy OICHUBAHUS PE3yJbTaTOB OOyUEHHs B YHUBEPCUTETE PETIaMEHTHPYETCS OTHENbHBIM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM — «CHCTeMa OLIEeHHBAaHMSA
pe3ynbTatoB o0ydeHuss B ToMckoM mMojuTeXHH4YeCKOM yHuUBepcutere (Cucrtema oueHuBaHMs)» (B AelcTByromed peaakuuu). Mcnosb3yercss OalulbHO-pEHTHHIOBas cuctemMa
OlLICHMBaHMs pe3ysbTaToB 00y4eHus. MToroBas oueHka (TpanulLMOHHAs W JIMTEPHAs) MO BuAaM ydeOHOW aestenbHOcTH (m3ydyenue nucuumuinH, YUPC, HUPC, kypcosoe
MPOEKTUPOBAHKE, IPAKTHUKHN) ONPEEISeTCs] CYMMOM 0alIOB IO pe3ysibTaTaM TEKYLIero KOHTPOJIS U MPOMEKYTOYHOW aTTecTaliuy (MTOroBasi peMTHHIOBast OlleHKa — MakcuMmyM 100
0aJuIoB).

Pacr[pez[eneHHe OCHOBHBEBIX U JOIIOJTHUTCIIBHBIX 0ajuIoB 3a OILICHOYHBIC MEPONPUATHA TCKYIICTO KOHTPOJI U HpOMe)KyTO‘IHOI;‘I ATTCCTAllMN YCTAHABJIUBACTCS KaJICHAAPHBIM peﬁTHHF-
IJIaHOM TUCIHMIIJIMHBI.

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

%o BBLINOJHEHUS CooTBercTBME TPAAMIUOHHOM
F— oleHKe Onpeaesnenne oLeHKH
90% + 100% «OTINIHO» OTtnuyHOE TOHMMaHHKE TIPEMETa, BCECTOPOHHHUE 3HAHNUS, OTIIMYHBIE YMEHUS U BIIaJICHHE OIIBITOM ITPAKTHYECKOM
JIeATeIbHOCTH
70% + 89% «XopomIo» JlocTaTo4HO TIOJIHOE TIOHNMAHHUE NPEIMETa, XOPOINe 3HAHUS, YMEHHS ¥ OIBIT IPAKTUYECKOHN e TEIIbHOCTH
55% + 69% «Y 1oBIL.» [TpuemneMoe MOHMMaHUE MTPEAMETA, YAOBICTBOPUTENbHBIC 3HAHHS, YMEHUS U ONBIT MPAKTHUECKOH JeITeIbHOCTH
0% + 54% «HeymoBi.» PesynbraTel 00y4eHus He COOTBETCTBYIOT MHHUMAIILHO JOCTATOYHBIM TPEOOBaHUSIM
[ITkaJa JuIsl OLIEHOYHBIX MEPONIPHUATHH IK3aMeHa
% BBINOJIHEHUS CoorBercTBHE
3aJaHui Ix3amen, TPaAMIHOHHOMI Onpenenenne oueHKH
JK3aMeHa Oana OLleHKe
90%+100% 36 +40 «OTnUIHO» OTnu4HOE NOHUMAaHKE TIPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTUYECKOH AesTeIbHOCTH,
HEoOXOANMBIE PE3yJIbTaThl 00yUeH s ChOpPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0a/uIoB, OIM3KUM K MAaKCUMAJILHOMY
70% - 89% 28 +35 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAaHHUE NPEIMETa, XOPOIIe 3HAHUS, YMEHHUS H OIIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM 0aylIoB




55% - 69% 22 + 27 «Y IOBIL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIBLHBIE 3HAHHS, YMEHUSI U ONBIT IPAaKTHYECKOW e TEIbHOCTH, HEOOXOJMMBbIE
[pe3yNbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLICHEHO MUHUMAIILHBIM KOJMYECTBOM OAIlIIOB
0% - 54% 0+21 «Heynosi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THIOBBIX 3aaHMIT

OneHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

1. KonrponbHas padora

10.

1+ oS 2X
1+ cos4dx

e* —1dx

x2 sin xdx

e*sin X dx
2

r xdx

(x—1)(x* +4x+5)
[ dx
(x* =1)(x-1)

J'g—“l:;;/;dx

'x+’°{/§+§/§d
X
Tox+3/x4

a? — x%dx

.sin 3xsin 2xdx

Kontponbsnas pabora «HeonpeneneHHbIN HHTerpaa»
BAPUAHT Nel




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

11, IcosSZde

- J3c0s?x+2

KonrpoabHas padora no reme «OnpeaeneHHbI HHTErpan
BAPUAHT Nel

X —_—
=5t
Ot +5

2.  BbIUHCIATH IIIOMIAAb (GUTYPHI, OTPAHHYEHHOM KPHUBOM p2 = a2 cos4 Q.

1. Haiigute TOukH 3KcTpeMyMa QyHKIUH Y=

X =12

1 .3
= (-3t
y 3( )

3. Bvrawmcauts JUIUHY JyTU KpUBOI

MCKAY TOYKaAMHU NEPECCUCHUA € OCAMU KOOPAUHAT.

xd X

2
4, Brruuciants HeCOOCTBEHHBIE HUHTErpalibl WK 10Ka3aThb €ro pacxoauMocCThb J.—
1

J4—x2'

o]

dx.

sin x
5. HccnenoBaTh Ha CXOJMMOCTh HECOOCTBEHHBINH MHTETPAI I—
o XV X+1

6. Haiigute o00BbeM Tena, oOpasoBaHHOro BpameHueM BOKpyr ocu OY  ¢urypsl, OrpaHM4eHHOH JMHUSIMH

y24+x—4=0,y=x-2

7. BI)I‘{I/ICJ'II/ITB, C IIOMOIIIBIO JlBOﬁHOFO HUHTETpAaJIa, Iiomanab O6HaCTI/I OrpaHUYCHHYIO JIMHUSIMU
2 2 2 2
X" —4x+y >0, xX*-8x+y =0, y=0, y=Xx
1 /1
8. Haiinure cpenuee 3HaueHue pynkuuu Y = P Ha OTpe3Ke O, —
1+2sin” X

Kontpoabsnas pabora no teme «/IuddepenunaibHbie ypaBHEHHD
BAPHUAHT Nel




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

1. (X2 +x2y®)dx - (y + x%y)dy =0
2. (xy'—y)sinX:x
X

3. X2y +y=cosX
4.y +ytgx=y?sinx

1 1|y 1 1 |x 9
|l =+= 5 |ldxk—=| =—= [—=3y° |[dy=0
° (xz 2 x] {yz 2\/; yj y

6. y'= L(3+ In lj

X X
; yf':x(gmxj
X X
8. y'—2y +4y=e*sin(~/3x)
e3x
9. yI!_2yl_3y:
4—x?

KounrpoabHas padora no reme «Psaabi»
BAPUAHT Nel
1. HccnenoBatb CXOIUMOCTD PSIIOB:

2 i
© Inn ©(3n-1\"'2 = n" © g1 & . 3
a) Z—;b) Z( j .;c)z .d)z ., €) Zsm(n +4). ¢)
n=1nvn3+1 n=1 4n+1 n:1n!'3n n=ll_cosi n=1
n
0 (_l)n—l

in(n+1)-10"




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

o0 n+1 0 0 X — 2 n
2. Haiiti 067acTh CXOIUMOCTH psizia z ! z ( 1) (X +1) ( )

_1n(n+2)(n+3) —1(n+1) In3(n+1) a110"+20"

s (= 1)
3. Jloka3aTh paBHOMEPHYIO CXOAUMOCTS 110 onpeaencanto Ha [0;1] Z

4. Pa3noXUTh O CTENEHIM X I (X +sin (X2 )) dx

3
5. a) Haiitn penrenne 3agaun Konm Y' =X + 3Xy + COS Y, XO = O, yO =-2 B BHIE psja Teinopa,

w

X
cozep KaIero nepsbie 5 uneHos; 6) Haiitu permenue 3agaun Komm y" =Y+ Xe, y(O) =0, y,(O) =0

4
BHUJIE CTEMEHHOTO PSA/a, COAEPKANIETO HECKOJIBKO MEPBBIX WICHOB (10 K03 durmenta nmpu X = BKIIOYUTEIBHO) METOIOM
HEOMPEICICHHBIX KOI()(UIIHCHTOB.
6. Paznoxuts dpyukuuro f(X) mepuoga T B TpUrOHOMETpHYECKUIT Psit Dypee.

f A
VKa3aTh 3HAYEHHS CYMMBI PAJla B TOUKAX pa3phIBa.

W3,

M3 no teme «HeonpeaeneHHbI HHTErPaI»

Bapuant 1
L J. xadx 21. J- dx
N 1-sin x
2 .2 22. . 4 4
J‘esm X . sin 2xdx jsm X-Cc0os™ X dx




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBbLIX KOHTPOJIbHBIX 3a11a1mii

3. Harcty2x 4 23. dx
1+ 4x2 3sin 2 x + 4cos? X
4 J’ e*dx 24 Jcos"’ x-sin° x dx
1+e*
5. Isin(2x+3)dx 25. J.sin 3X - c0s10xdx
6. J' dx 26. jtgsxdx
arcsin x - vV1— x2
7. J. dx 27. \/;dX
cos’ (2x —1) ,[3/_X2 K
8. 3x—4 28. (x+2)dx
dx _—
J-xz —4 Jx-m
9. Ictgzzxdx 29. IXZ 1-x2dx
10. i x2dlx 30. 31+ 4y ;
V1+x° J Jx ’
11. Ixz cos3xdx 31. J‘ x> dx
Vx? -1
12 fcos(ln x)dx 32. J, x2dx
Vx? -1
13| [arcsin xdx 33. J‘X_ oX2 gy
14, —X 34, 2
Ix-e 2dx J'x2~eX dx
1> J'M 3. Jx-lnzxdx
x? +x+1




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBbLIX KOHTPOJIbHBIX 3a11a1mii

16. J. (X+2)dX 36. In2 Xd
—— X
X2 +4X+6 I X
17. .
j dx p2X _ X
2X +1
18. J' (X 8)dx 38. J' dx
X(x-2)? sin x-cos® x
o _[ (x3 —6)dx * fsin x-cos® x dx
(X% +2)(x? +4)
2. szz +x+3 40' [
x? —x+1 x* +1

N3 no teme «OnpeaeieHHbI HHTErpaI»

Haittu % )] et2 dt.

Haiitu Touku skcTpeMyma (yHKIIHA f (X) — js(t _1) (t _ Z)e_tZ dt
0

Brraucaute OIIPEACICHHBIC NUHTCIPAJIbI.

0
2) J. (X* +5x% + 6) cos 2xdX.

2arctg2 dX

K ,,'/[z sin’ x(1—cosx)

b) dx.
e+l X— 1
acht.gS dX

, (3tgx+5)sin2x




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

T 1
) I 28sin® x dx. f)J 1= X —y3x+1 ~dx.
/2 (\/3x +1+4\/1—x)(3x+1)

16
9 _[ \ 256 — X dx.

BLIMHCIHTS IIOMAH GHTYD, OrPAHNYEHHBIX rpadHKaMu (YHKIUL.
y:(x—2)3, X = 4+/2 cos®t,
Vy=ax-8 " ly=2v2sin’t,
x=2 (x=2).
9 r=4cos3p, r=2 (r=2).

Brerunciaute JUIMHBL YT KPUBBIX, 3a/IaHHBIX YPAaBHCHUSAMU B HpHMOyFOHLHOﬁ CHUCTEME KOOpAWHAT.

x =5(t—sint),
ay=Inx, J3<x<15. 5 |y =5(1-cost),

0<t<~.
o p=3e¥", —n1/2<p<7/2.

Borunciants 00beMblI TeJ, 00pa30BaHHBIX BpallleHueM (GUIyp, OrpaHUYEHHBIX rpagukaMu QyHKIUH
2

y=—X"+5Xx—-6, y=0.

a) BOKpYT Ox ; b) Boxpyr Oy .

HccnenoBaTh Ha CXOIUMOCTD HeCO6CTBeHHLIe WHTErpabl:
2) .[ 2 ! I 2 ©) I
1 X“(@+x)(x+2) 3 X[+ x)(x+2)

BhruncanTs npubImKEHHO onpeeneH bl nuterpan ot pyukuun Y = X — 2 ma nHTepBane ot [-1;1] ucrnons3ys

6
o X +1

HHTErPaJIbHYI0 CyMMY, pPa3OMB OTpPE30K HMHTETPUPOBAHUsS IPOM3BOJILHBIM yIOOHBIM oOpazoMm. IIpoBepurhb
HMHTETPUPOBAHMEM.




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

M3 no teme «/IuddepeHnnaibubie ypaBHEHHS
Bapuanr 1
IIpounTerpupoBaTh 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+x%)y" —2xy =(1+x°)*; 6.(xy'—)Inx=2y:
7. xy' =3y=—x"y*; 8.(4x°e” + y*e )dx+ (x*e’ +4y’e™)dy =0;

9. (cosy-smx+1)dx+(siny-cosx—1)dy=0;

10. (x> —y*)y'=2xy, y(0)=1;

11, (y,)z _yr(ex+y +x2y)+ex+yx2y:(); 12 (yr)3 —y+x=0;
1By +xty =1 1. Y"1+ (")) =y";

5. y"+3y 42y =0, p(0)=2, »'(0)=-3;

16. yrrl_yrr+y!_y:x+5; 17.yl!_y!+2y:ex(x2_1);

18. y"'+2y"=10e” (sin x + cosx);

—X

19. V'+3y' +2y = - . y(0)=0, y'(0)=0;
e +2

20. Yka3arb CTpyKTypy OOIIETO pelIeHHs: ypaBHEHUS
2 4
y'=8y'+16y =12x" —28x+¢e™"
M3 no teme «Uncnosbie u (pyHKINOHAJIBLHBIC PSABD

Bapuant 1
Haiitu cymmy psina.

i 6
“~9n*+12n-5




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

i 4-5n
‘=n(n-1)(n-2)
HccrenoBaTh HAa CXOOUMOCTD PSIII.

= sin? n/n

2 1
" nz_;‘ nin*(3n+1)

N i(_l)ml 2n+1

~ n(n+1)

Beraucouts cymmy psifa ¢ TouHocThio (Y .

- n+1 1
9. E (—1) PTY) a =0,01
= 3n
Jlokasats crpaBe/IMBOCTE paBeHcTBa. (OTBETOM CIy)HUT uncio L , NoTydaeMoe P NPUMEHEHHH IIPH3HAKA

Hanambepa minn npuzHaka Komm.)
. n!
0. lim—=0

n—o0 n




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

Haiitu 06macth cxoauMocTy ()yHKIIMOHAIBHOTO Psjia.

1 (X+n

n

12. Zg—x sin(x +7n)

ot N

1322n —2.e" n?/ (x1)

x+3)2n
14 Z 2n+3

n=1

HOKaBaTB, HCXO0Jd U3 ONPCACIICHN, PABHOMEPHYIO CXOAUMOCTDH q)yHKHHOHaJ'IBHOFO psAa Ha OTPE3KE [0, 1] . HpI/I

KaKnux n a0COJIIOTHAS BEJIUYMHA OCTATOYHOrO 4jicHa psAAa HE IPEBOCXOAUT 0- 1 VX (S [O, 1]
n

s (- 7n 11

n=1
Jast naHHOTO (PYHKIMOHAIBHOTO Psijia OCTPOUTD Ma)KOPUPYIOLIHH PsiA M JOKA3aTh PABHOMEPHYIO CXOMMOCTD Ha
YKa3aHHOM OTpe3Ke

X +1cosnx

o N’ +1

Haiitu cymmy psina:

17. i:(—l)n_l 1+1 X"
n=1

n

[0, 2]

16.

18, Z‘o:(4n2 +9n +5)xn+l
n=0




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

Pa3noxuth Gpynkmuto B psij Teitnopa no crenensam X .

9
20— x— X2

Brruucnute uHTErpai ¢ Tounoctrio 10 0,001.

01
20. I e " dx
0

19

Pasnoxwute ¢pyHkuumio B psig Oypse
21. y = X2 na naTepaie X € (—71', 72']
22. y = 82X na naTepBaie X € (—2,2]

Paznoxute GpyHkimio B psig Oypbe B KOMIUIEKCHOM opme
. X
23. 'Yy =SIn g Ha naTepBaie X € (—71', 72']

[pencraButh pyHKIUIO HHTErpanoM Pypbe B KOMIIIEKCHOH (opme:

24. Y = e

DKk3aMeH

3. Haiigute Toukm sKcTpeMyMa hyHKIHH f (t) = I

6y x

DK3aMeHaunoHHBIN Omiet Ne 1
IIpumepHBIi BapuaHT

. HokaxuTte TeopeMy 00 HHTETPHPOBAHUH 110 YACTSIM I OIpeAeTIeHHOro uHTerpana. IIpuMenure 3ty Teopemy K

BBIYKCIIEHHIO HHTETpaa —arctg X dx

0

2. Tloustue TpHTOHOMETpHYECKOTO psga Pypre. CHOPMYIUpPYIiTE TOCTATOUHBIE YCIOBHS Pa3- TOKUMOCTH (HYHKIHH B
pstn Oypbe (Teopema dupuxite). [IpoBephTe BBIMOIHEHHE JOCTATOUHBIX yeaoBuit st pyukiun f(X) =sinx, [Inll X [ 7.

e2x+1

t+1

x2

4. Pemmure muddepeHImansHOe YpaBHEHUS

2] y? [16xy [13x°




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

TeopeTn4eckux BOIPOCOB IO BCEH TeMe
ITpumep: a) uro Takoe PCP?

0) mouemy [yt TrHEHHOTO JY BBICIIEro MOpsiIKa ¢ MOCTOSIHHBIMA K03 pHITHeHTaMi YaCTHOE PelIeHHe
WIIETCS B BUJE SKCIIOHSHIHAIBHOMN (QyHKITIH?

B) IMOYEMY MHTETPAT OT HEUETHOH (DYHKIMH IO CHMMETPUIHOMY ITPOMEXYTKY
paBeH HyI0?

T) 3anumuTe GOpMYJTy sl BBIYUCICHHS TUIOMIAAN KPUBOJIMHEHHOTO CEKTOpa. /1) YeM OTJIMYAETCs
YCIIOBHAsA CXOJUMOCTb OT a0COTIOTHOH?

Bonpocsi
1o pasneny HEOTIPEJIEJIEHHBIM MHTEIPAJI
1. Tonsarue nepBooOpazHoif. CBOMCTBO MEPBOOOPA3HON (HOKA3ATH).
2. Tlomarue HeompeneneHHOTO HHTETrpana. CBOHCTBa HEOIPEASIICHHOTO HHTETpaa.
Ipakmuka — ymems unmezpuposams
3. Memoout sbiuucienus HeonpeodeieHHo20 UHMeSPaLa: Menmood NOOCMAHOBKU (3AMeHbL NepPeMeHHOlL), popmyra
UHMeSPUPOBAHUSA NO YACAM.

4.  Humeepuposanue payuoraibhslx Qyukyuil (6e3 0ok.)
5. Memoo neonpedenennvlx Ko3ppuyuenmos npu pasnoxnceHuu opoou Ha cymmy npocmeuuiux opooeil.
6. HUumecpuposanue MPULOHOMEMPUYECKUX ynryuil. Vuusepcanvnasn MPUSOHOMEMPUYECKASL

HOOCMAHOBKA.
7. Humeepuposanue uppayuoHanbubix QyHKYul.
8.  Ummeepuposanue oupgepenyuanvroco bunoma. Teopema Yebwiuesa (be3 0ok)
1o pasaeny OIPEJIEJIEHHBIA MHTETPAJT

9. Tlonsrue onpexneneHHoro nHTerpaina. Heo0OxoauMelii mpu3HaKk HHTErpupyeMocTH (0e3 JIoK. ).

10. Csoiicta onpenenennoro unterpana. (Teopema o cpeanem, CBOIcTBa ONPEEIEHHOTO HHTErpalla, BEIpaXKaeMble
HepaBeHCTBaMN) (6e3 nok.) ['eoMeTpudecknit cMBICT.

11. Knaccel nHTErpUpyeMBbIX GYHKIHMK (TpH TEOPEMBI 0€3 J0K.)

12. Teopema o nepBooOpazHOi HenpepbIBHON PyHKINY (00 ONpeeIeHHOM HHTErpaje ¢ MepeMEHHBIM BEPXHUM
npenenoM) (okasats). Ciieacteue (0 HEPEPHIBHOM MepBo0Opa3Hoi) (0€3 T0K)

13. Teopema HrrotoHa-JleitOHuma (10Kka3arh)

14. Teopema 00 MHTEPUPOBAHHUH 11O YacTsIM (03 10K)

15. Teopema 00 MHTErPUPOBAHMH METOJIOM IIOJICTAHOBKH (J0Ka3aTh)

16. TlpuioxeHHs ONpPENENCHHOrO MHTErpaia: BBIYMCICHHE IUIOMAIU IIOCKOH (Urypsl (BbIBOA (GOpMyIbl B HOJISIPHON
crcTeMe KOOpJMHAT), JUIMHBI Ayrd (BBIBOJ (OPMYJIbI B JIEKAPTOBOW CHCTEME KOOPJHMHAT), 00beMa Tejla BpalleHHs




OueHoYHBIE MEPONPUATHSA

le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

17.
18.

19.
20.
21.

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

otHOcHUTeNBHO oc OX (BBIBOJ (hOPMYJIBI).
[TonsiTue HecobcTBeHHOTO MHTErpana I poxa.
ITpusznaku cxonumocTu. IlepBblif mpu3Hak cpaBHEHUs (TeopeMy JoKa3aTh). Bropoii (mpenenbHbIi) npu3sHaK
cpaBHeHwus (0e3 J0K.)
[onsTne HecoObcTBeHHOTO MHTErpana 11 poxa.
[pu3naku cpaBHeHHA (6€3 MOK.)
Teopema 06 aOCONFOTHOM CXOAUMOCTH HECOOCTBEHHOTO MHTETpaja (10Ka3aTh).
o pasaeny KPATHBIE MHTEI'PAJIbI

[TonsATHE KPaTHOTO MHTErpaja, ero FreOMETPUUCCKUI M (PH3MICCKHI CMBICIL.
Heobxoamumoe yclioBue CyIecTBOBaHHS KPAaTHBIX HHTETrpaioB (6e3 I0K).

Kitacce! nHTErprpyemMbIx QyHKIMH (6€3 10K.).

CBoiicTBa KpaTHBIX HHTETPAJIOB (0€3 JOK.).

BeiBoz1 pOpMyIT MOBTOPHOTO MHTETPUPOBAHUSI 1Sl BHIYUCIICHUS KPATHBIX UHTETPAJIOB.
Slkobuan nepexona. OnpeneneHue. I'eoMeTpruueckuii cMbICI (0ka3ath). [lepexon

K TIOJIIPHBIM KOOp/IMHATAM B JIBOWHOM MHTErpale.

Ipakmuka — ymems unmezpupogams. 8 0eKApMOosblxX U NOJAPHLIX KOOPOUHAMAX

28.

29.

30.

31
32.
33.
34.
35.
36.
37.
38.

39.

40.

41.

o pazneny OBbIKHOBEHHBIE IUOOEPEHIIMAJIBHBIE YPABHEHUA

[Monstue nuddepeHnnansHOro ypaBHeHHs IEPBOTo Mopsika, peteHue Y, uHTerpaibHasi KpuBasi, 4aCTHOE pElIeHHE,
HavalbHbIe ycIoBus, 3a1a4a Komm.

Teopema 0 CyIIecTBOBaHMHM M €AMHCTBEHHOCTH pemeHus 3anadn Komm (6e3 nox). Onpenenenue ooOIiero penieHus
ay.

OcHoBHBIE BHIBI Y ¢ pa3aensionMucs nepeMeHHBIMH, OJHOPOAHbIE, THHEWHBIE TIepBOro Mopsaka, bepHymm, B
nonHbiXx auddepennuanax. JlokazaTh He0OX0muUMOE YCIOBHE MoJHOro auddepeniuana. Jloka3aTh J0OCTATOYHOE
YCIIOBHE TIOJHOTO TU(depeHIraa.

Omnpenenenne obmero penienust 1Y mopsiaka BbIIIE IEPBOTo, YaCTHOE PELICHHE.

Teopema o CymiecTBOBaHNH M €AMHCTBEHHOCTH peteHus 3anaun Komm /Y nmopsinka Beime nepBoro (6e3 10K).
[onstue nuneitnoro Y n-ro nopsjka.

OpHoponubie mHelHbIe 1Y n-ro mopsaka. [IBe Teopemsl o cBoiicTBax pemreHuit OJIAY (mok.).

Omnpenenurens Bporckoro. Teopema 0 paBeHCTBE HYIJIIO BpOHCKHAaHA JIMHEHHO-3aBUCUMBIX QyHKINH (6€3 J0K.).
Teopema 0 HEpaBEHCTBE HYIIIO BpPOHCKHAHA CHCTEMBI JIMH.-He3aBUCUMBIX pernenuid JIOY (mok.).

Teopema o ctpykrype obmiero pemenus JIOHY (mok). [Toustue ®CP. CroiictBa ®CP

Jluneiinsle ogHOpOAHBIE MU hepeHNnaTbHbIE YPaBHEHUS N-TO MOPAIKA C TMOCTOSHHBIMHU Kod(¢uimentamMu. Bug
YaCTHBIX PEIICHUH, XapaKTePUCTHUECKOE ypaBHEHNE (ITOTyIHTD).

Jloxazatp, uTo yacTHEIMHU pemeHusMu st JIOAY ¢ nocTosHHBIME K03 HIIHEeHTaMH, KOTOPOE UMEET KOMIUICKCHBIE
KOPHH XapaKTEPHUCTHYECKOTO YPaBHEHNUS, BRICTYIAIOT TPUTOHOMETpHUYECKHe QYHKIIMN — CHHYC U KOCHHYC.
Jluneiinple HeOMHOPOAHBIE MH(QepeHInaNbHbIE YPaBHEHUS N-TO mopsAaka. Teopema o cTpyKType OOIIero pemeHus
(6e3 nok.). TeopeMma o cymepno3uIuy perenni (6e3 oK. ).

Jluneiinple HeomHOpoAHBIE IUddepeHIanbHble ypaBHEHHUS N-TO TOPSAAKA C IHOCTOSHHBIMH KO3((HLIMEHTaMU.
Merton HeonpesieneHHbIX KOd(QQUIIMEHTOB Ul YpaBHEHHH CO clielMasbHOM NpaBod yacThio. Meron Bapuauuu




OlIeHO‘-IHbIe MEpONpUuATHS le/IMepr THUIIOBBIX KOHTPOJIbHBIX 3a11a1mii

MPOM3BOJILHBIX ITOCTOSIHHBIX — MeTo Jlarpanxka (BbIBoA padboueit hopmyisl).
o pazgeny YWCJIOBBIE 1 ®YHKIIMOHAJIBHBIE PS/1bI

1. OcHoBHBIE MOHATHS U ONpeeNeHus: ONpeaeNeH e YNCIOBOTO PAA, N-0if YACTUYHON CyMMBI, CXOASAMIErocs 1
pacxoserocs psaa.

2 Heo6xonmnmblii Mpu3HAK CXOOUMOCTH (TEOpEeMy TOKa3aTh).

Tpu cBOMCTBa CXOAAIIUXCS PAIOB. (JIOK.)

=~ o

Psiaipl ¢ HEOTpHUIATEIBHBIME YieHaMH. KpuTepuit CX0MUMOCTH PSIIOB C HEOTPHUIIATEIbHBIMU YWICHAMH (TEOpEMY
JIOKa3aTh).

IepBbIif MpU3HAK CpaBHEHUS (TEOpeMy JOKa3aTh).
[MpenenbHbII pU3HAK cpaBHEHUS (0€3 A0K).
[Mpuznaku J{anambepa (1oka3ars), paAuKaibHbII U HHTErpalbHbIid Ko (6e3 nok.).

3HaKoNepeMeHHbIe psiibl.  AOCONIOTHAS | YCIOBHAsI CXOJUMOCTh. Teopema 00 abcoIOTHO
cxoasmieMcs pse (6e3 oK.).
9. 3maxouepenyrommecs psaasl. Teopema JleitGuuma (10Ka3aTh).
10,  dyuxumonanbHEle psapl. OCHOBHBIE TIOHATHS: 06IACTH U TOUKA CXOAMMOCTH, PABHOMEPHAs cXoauMocTb. Teopema
Beiiepmtpacca (0e3 A0K.).
11.  Cgoiicta PAaBHOMEPHO CXOMSIIUXCS (PYHKIMOHANBHBIX psoB (0e3 JoK.).
12, Crenenusle psasl. Teopema AGens (10Ka3aTh).
13, CaoiicTea creneHHBIX psoB (6e3 JOK.).
14, Panw Teitnopa u Maxsopena.
15, Jlocrarounsrii npusHak cxoaumocTy psja Teitnopa (1oxa3aTh)

16. Pager  Dypoe. Oourue MOHSATHUA. OpToroHanbHast cucreMa GbyHKIU. (ymetn
JIOKa3bIBaTh OPTOTOHATBHOCTH CUCTEMBI (DYHKIIHI HA OTPE3KE)

17, Tpuronomerpuueckuii psa ®ypwe. Haxosxaenne ko3pGUIMEHTOB /115l TPUTOHOMETPHYECKOTO psiia Dyphbe (BhIBECTH
KO3 PHUIIUCHTET).

18, Teopema qupuxie (6e3 10K.).

19, Henonnsie psaas ®ypre. (MOKa3aTh, Kak H3MEHATCSA KOADGUIMEHTH psiga Dyphbe 1y YeTHON ¥ HEYeTHOH (yHKIMHN).
42. Tpuronomerpuueckuii psg @ypbe Ha npousBonsHOM uHTEpBane (-1; I).

5. Meroanyeckue yKa3aHHs MO NPONEAYPe ONEHNBAHUSA

OueHoOYHbIE MEPONIPUSITHS IIpoueaypa npoBeeHusi OLIeHOYHOI0 MEPONPUSITHSI M He00X01MMble MEeTOAUYECKHE YKA3aHUSI

1. KonrponbHas padora B cemecTpe cTyIeHTHI BHINOJIHAIOT 4 KOHTPOJIBHBIE PAOOTHI, CO/IEpKAHNE KOTOPHIX OXBATHIBAET BCE Pa3/eiibl TUCIUIIIHHBL.
Kaxnomy crynenty Belgaercs cBoi BapuaHT. KOHTpOsIbHBIE pabOThI MPOBOASATCS B YaChl MPAKTHYECKHUX 3aHATHH. 3a KaXIyI0
KOHTPOJIbHYIO pabOTy MaKCUMaJIbHBIN 0aJul OIIPEAEIsIeTCs B COOTBETCTBHE C PEHTHHI-IUIAHOM JMCIMIUINHEIL.




OueHoYHBIE MEPONPUATHSA

Hpouenypa MPOBEACHUSA OLCHOYHOI0 MEPONIPUATHA U HeOﬁXOIII/IMl)Ie METOANYECCKUE YKA3aHUSA

Kpurtepnu oueHku 3agaHus:

Bannel 32 KOHTPOJIBHYIO PAOOTY MOMYTIAIOTCS YMHOKEHHEM MaKCUMAaIbHOTO Oata, MPeayCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEHTHHI- IUTAHOM, Ha JJOJIO BEPHO BBIOJHEHHBIX 331aHHH.

nas B cemectpe crynenTs! BeonHAIOT 4 1/13 Mo BceM paszenaM mporpamMMbl TUCHUIUIAHBL. Y KaKIOTO CTYACHTA B TPYIIIe
cBoii BapuaHT UJI3, HoMep BapHaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYAEHTA B CIUCOYHOM COCTaBe IPYIIIHL.
W13 pa3MerieHsl B 3JIEKTPOHHOM Kypce 10 TUCIMIUIMHE.
Pemienne kax10oro 3ailaHust TOJDKHO OBITH MOJPOOHBIM, C BKIFOUSHHEM ITPOMEKYTOUHBIX PACU€TOB, PACCyKACHHH,
MOSICHEHUI, C yKa3aHHEM HMCIIO0JIb30BaHHBIX METOJI0B U (hOpMyJI. 3aJjaHue BBICHIIAETCS OTACIBHBIM (DailyioM, yKa3bIBaeTCs
®UO, rpynna.
Kputepnu oieHKH 0JHOT0 3aJaHUS:
3agaHue CUNTAeTCS 3a4TCHHBIM, €CITH BBIIIOJIHEHO 00Jiee OIOBUHBI 3alaHUN
Ecnu 3amanue He 3a4TeHO, paboTa BO3BPAIAETCS CTYJCHTY Ha 10pabOTKY.
CTyZmeHTbI MOTYT NCTIPABIISITh HEBEPHO PEIICHHBIC 3a/1aHMs M CIaBaTh Ha IIOBTOPHYIO MPOBEpKy. IIpenonaBarens MoXxeT
Y4eCTh HCHPABJICHHS M J0OABUTH OAJIIBI K MPEABIIYIIAM

OK3aMeH. OK3aMEH OCYIIECTBISETCS B COOTBETCTBHHM C IloNIOKCHMEM O TPOBEACHHM TEKYIIETO KOHTPOJII M IPOMEKYTOYHOU

aTTeCTaluunu TITY/ Ha sx3amene CTYACHTY BBIAAIOTCHA 6I/IJ'I€TI>I, BKIIIOYAIOIHUEC TCOPECTUUCCKHUE BOIIPOCHI U IMPAKTUYCCKUC
3alaHusl. Hpenoz[aBaTenL, IPOBEPHUB pa60Ty, B XO0J1€ YCTHOﬁ 66C6Z[LI CO CTYACHTOM MOIXKET 3a/ilaBaTb BOIPOCHI IO CaMOMY

Ousery, a TakXKe JOMOJHUTEIbHbBIE BOIPOCH! TI0 TEOPUHU U MpaKTHKE. B uTore cTyaeHT HaOMpaeT UTOTOBBIM Oai 3a 3K3aMeH,

MakcuMaiabHO 40 OGamnoB. OueHka 3a JUCHUILIUHY (GOPMUpPYETCS Kak UTOroBas 3a paboTy B CeMECTpe M DK3aMEH B

COOTBETCTBHUE C MPUHATON 1IKAIOW OLEHUBAHUS.
CTyzAeHThl, He CAABIIINE YK3aMEH B CECCHOHHBIN MEPHOJ], MOTYT MEPECAATh €r0 B IEPHUO/IbI JIUKBUIAINUN 33]J0OJKEHHOCTEH B
COOTBETCTBHUE C AEHCTBYIOLIEH MTPOLIETYPOH.




