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1. Pous mucuunanabl «Matematuka 2.2» B (G OPMHPOBAHMHM KOMIETEHIMIT BHIMYCKHUKA:
JuremenT . Kon Pesyabrar Cocrapasionue pe3yJbTaTOB 0CBOCHHS (IeCKPUNITOPBI KOMIIeTEHIMIT)
o0pa3oBaTejbHOM bI
Cemec | KommereHI| HaumenoBanue
NPorpaMmaI T un KOMITETeHIHH OCBOCHHSA
(xuenmmIMna, P 0011 Kon HanmeHoBanue
npaktuka, [HA)

Maremaruka 2.2 2 OIIK(Y)-2 CrocoGHOCTB HCTIONIB30BATh Brnageer annapaToM HHTETPaJIbHOTO HCYUCIIEHUS U METOJAMHU PEILECHUS
OCHOBHBIE 3aKOHBI OTTK(Y)-2.B4 OOBIKHOBEHHBIX JU((epeHIHaTbHbIX YPABHEHUI, 1 TEOpHEHl PSAIOB IS OMHCAHUS,
€CTECTBCHHOHAYYHBIX NUCLHHUIUIAH ’ aHaJin3a, TCOPETUICCKOro U SKCIIEPUMEHTAJIbHOI'O UCCIIEA0BaHUA U MOACIIUPOBAHUA
B HpO(i]eCCHOHaHBHOﬁ CIZ)I/I?;I/I‘JBCKI/IX SIBJICHUW 1 IIpoHeccoB
JACATCIIBHOCTHU, IPUMCHATH
METO/bI MATEMATHIECKOTO VMeer NpUMEeHSTh alapar HHTErpajibHOr0 HCYNUCIICHNS, PELIaTh
aHaJIn3a U MOJICITIMPOBaHUA P1 OHK(Y)-

JICTTHD > b depeHranbHble ypaBHEHHUS TIEPBOTO M BBICIINX MOPSAKOB, IPHUMEHSITh METObI
TEOPETUYECCKOIo U 2.v17
P TEOPHUH PSJIOB ITPH PEIICHUH WHKEHEPHBIX 3aa4
OKCIIEPUMEHTAIIBHOT'O
HCCIICAOBaHUA .
3HaeT 0a30BbIC MOHATHS U METOAbI UHTETPAJIbHOTO UCYHCIICHUA (byHKIll/ll/I OJHOH U
OIIK(Y)-2.39 | HEecKONBKUX NEPEMEHHBIX, YUCIOBHIX M (DYHKIIHOHAIBHBIX PSI0B, OCHOBHBIE METOJIBI
pelIeHust OOBIKHOBEHHBIX MU (epeHIaNIbHbIX YpaBHSHIH
2. Tloka3aTeJH M MeTOABI OLICHUBAHUSA
Ilianupyembie pe3yJabTaThl 00y4eHHs 10 JUCIUIIJIMHE Kon
KOHTPOJIUpPYeMOH HaumenoBanue pasaena MeToab! O1leHUBAHUS
Kog HaumenoBanue KOMIIeTeHUMH (MJIH ee AMCHMIIHHBI (o11eHOYHbIEe MEPONIPUATHS)
YaCTH)
OIIK(Y)-2 . KontponrHas pabora
HeonpeneaeHHblil MHTerpasn
PI-1 Bilageer anmnaparomM MHTErpagbHOTO UCUUCIICHUS . nas.
OnpeneneHHbIii HHTErpas
Ok3aMeH
OIIK(Y)-2 OO0bIKHOBEHHBbIE KonTponbHast pabota
Bnageetr MmeTonaMu pereHUs OOBIKHOBEHHBIX
PI-2 - auddepeHuHaIbHbIE nas.
muddepeHnIraTbHBIX YpaBHEHUH
YpaBHEHHs DK3aMeH
OIIK(Y)-2 . KonTponbHast pabota
HeonpeneaeHHblil MHTerpasn
PI-3 Bnageer anmaparom Teopun psaoB . nas.
OnpeneneHHblii HHTErpas
OK3aMeH
YMeeT NpUMEHSITh annapar HHTErpajlbHOIO UCUUCIICHUS IPU OIIK(Y)-2 YncioBbie 1 KonrponsHas padora
P-4 PELICHNN UHXKEHEPHBIX 3a/1a4 Uas.
GyHKIMOHAIbHBbIE PAABI
OK3aMeH
VYwmeer pemats auddepeHuanbHbIe YpaBHEHHS IEPBOTO H OIIK(Y)-2 OO0ObIKHOBEHHbIE KonrponsHas padora
Pa-5 BBICIINX MOPSIKOB anddepeHnHaIbHbIC Uas.
YPaBHEHHS OKk3aMeH
YMeeT npuMeHsITh METOIbl TEOPUH PSAJOB NPHU PELICHUH OIIK(Y)-2 KonTtponsHas pabora
YuciioBbie 0
PJI-6 WH)XEHEPHBIX 3a/1a4 3.
(pyHKIHOHAIBHBIE PSAABI
OKk3aMeH




3HaeT 0a30BBIC MOHATHS U METOJ(bI HHTEIPAIILHOTO UCUUCIICHUS OIIK(¥)-2 . KonTtponsHas pabora
. N HeomnpenesieHHBII HHTETPaJI
Pa-7 (yHKIMM OJJHOW TIEpeMEeHHON . nas.
OnpeneneHHbIii HHTETPa
OK3aMeH
3HaeT 0a30BBIC MOHATHS U METOJIBI PEIICHUS OOBIKHOBCHHBIX OIIK(¥)-2 OO0ObIKHOBEHHBbIE KonTtponsHas pabora
P/1-8 T QepeHIraTbHBIX YPaBHCHUH nuddepeHnnanbHbIe nas.
YPABHEHHSA DK3aMeH
3HaeT 0a30BBIC MOHITHS U METOJIBI TCOPHUU YUCIIOBBIX U OIIK(¥)-2 KonTtponsHas pabora
YuciioBbie U
Pa-9 (yHKIIMOHAJIBHBIX PSIIOB nas.
(pyHKIITOHAIBLHBIE PSABI
OKk3aMeH

3. IlIkaja oueHuBaHus
IMopsinok opraHu3anny OLEHUBAHUS PE3yIbTaTOB O0YUYEHHS B YHUBEPCUTETE PETIIAMEHTHPYETCS OT/IEIbHBIM JIOKaTbHBIM HOPMAaTHBHBIM aKTOM — «CHcTeMa OIIeHUBAHUS PE3yIbTaTOB
oOydenust B TomckoM monuTexHHYeckoM yHuBepcuteTe (CucTema oreHUBaHUS)» (B neicTByromeil penakumm). Mcmonbs3yercs OamiibHO-pEHTHHTOBas CHCTEMa OLICHWBAHMS
pe3ynpTaToB 0OyueHHs. MToroBas orneHka (TpamuIiOHHAs W JUTEpPHas) 1O BHIAM y4eOHOI nesarenpHOCTH (M3ydeHue muctmiummH, YWPC, HUPC, xypcoBoe MpoeKTHpOBaHHE,
MIPAKTHKH) OTPEEISeTCs] CyMMOH 0aJlIOB IO Pe3yabTaTaM TEKYIIETo KOHTPOJIS X IPOMEKYTOYHON aTTecTanyy (MITOroBasi pEHTHHTOBast OlleHKa — MakcuMyM 100 Gamtos).

Pacnipenenenne OCHOBHBIX M JIOTIOJHUTEIBHBIX OAIJIOB 32 OLEHOYHbIE MEPONPHATHS TEKYIIEro KOHTPOJIS M MIPOMEKYTOUHOM aTTeCTally YCTaHaBIMBACTCSl KAJICHIapPHBIM PEHTHHT -
IIJIAHOM JAMCLHUIIIMHBIL.

PeKOMeHﬂyeMaﬂ mKajJa 1y OTACIBHBIX OLICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOJHOI'0 M TCKYHICTO KOHTPOJIA

%o BLINOJHEHUS

CooTBeTcTBHE TPAAMIIUOHHOI

Onpenenenne OLEeHKH

3aJaHUS OLleHKe

90% + 100% «OTIUIHO» OTim4HOE TOHNMaHKE NPeAMEeTa, BCEeCTOPOHHNE 3HAHUSA, OTIIMYHbIE YMEHHS U BJIQJICHUE OIIBITOM IPAaKTHUECKOH
JIeSITeIbHOCTH

70% + 89% «Xopomo» JlocTaTo4HO MOJTHOE MOHMMAaHHUE NTPEeIMETa, XOPOIINe 3HAHUS, YMEHUS U OTIBIT MPAKTHYECKOH IesITeTbHOCTH

55% + 69% «Y IOBILY» [TpuemneMoe NOHUMAaHKE IPEAMETA, YIOBICTBOPUTENIbHBIC 3HAHNS, YMEHHSI 1 OIBIT MPAKTUYECKOH NS TeIhHOCTH

0% + 54%

«Heynosiu.»

Pe3yHI)TaTI)I 06y‘-IeHI/I$[ HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$[M

[ITxaJyia 1J1s OLICHOYHBIX MEPOIPUITHH IK3aMEHA

% BBINOJIHEHHS CooTBeTcTBHE
M Jk3amMeH, .
3aJaHmit 6am TPaAMIMOHHOI OnpenesieHne oeHKN
IK3aMeHa OlIeHKeE
90%+100% 36 +40 «OTIIIHO» OTnugHOE TOHUMAaHKE TIPeIMEeTa, BCECTOPOHHUE 3HAHNUS, OTJIMYHBIE YMEHUS W BIIaJICHHUE OIBITOM MPAKTUYECKOH AesITeTbHOCTH,
HE0OX0IMMBIE Pe3yabTaThl 00yUeHUs CHOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJUYECTBOM 0AJTOB, OJU3KIM K MAKCUMAIBHOMY
70% - 89% 28 +35 «Xoporo» JIoCTaTOYHO MOJHOE MOHMMAHHUE MIPEMETa, XOPOIIHE 3HAHKSI, YMEHHUS U OIBIT IPAKTHUECKON AEITEIbHOCTH, HEOOXOAUMBIC
pe3ynbTaThl 00y4eHHs CPOPMUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM 0alIOB
55% - 69% 22 +27 «Y 1OBIL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIBLHBIE 3HAHNS, YMEHUS U OTBIT IPAKTHYECKOW e TEIbHOCTH, HEOOX0JMMBbIE
[pe3yNbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB
0% - 54% 0+21 «Heynosiu.» PesynpraTel 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUIM




4. TlepeueHb THIIOBBIX 3aJaHMIt

OueHoYHBIC MEPONPHATHSA

le/IMepr THUIIOBBIX KOHTPOJBHBIX 33113]111[171

1. KonrponbHas padborta

a ~rwbd Pk

10.
11.

12.

Kontponbsnas padora «HeonpeneaeHHbIH HHTerpamnm

BAPHUAHT Nel

f1+c0522x
1+cos4x
[+Ve* —1dx
[ x?sinxdx
fexsingdx

f xdx
(x—1)(x2+4x+5)

dx
f (x2-1)(x—1)

3/1+‘§/§
! +\3/\/3_C—+6\/_

X X X
| = &
[Va? — x2dx
[ sin3xsin2xdx
[ cos32xdx

dx

f dx
3cosZx+2

KonTtpoabHasi padora no TeMe «OnpeesieHHbIH HHTerpaa»

BAPHUAHT Nel

. X 4t—5
Haiinute Toukn skcTpemMmyma GyHKIHUU Y= f 0 f275 dt.
BeruncnnTs mronans GUrypsl, orpaHH4eHHON KPUBOI p2 = a® cos4 0}
Brruncnutb JUTUHY IyTH KpUBOI

MEXIY TOYKaAaMU NEPECCUCHUA C OCAMU KOOpAWHAT.

2
Brrancauts HecOOCTBEHHEIE HUHTETpaJibl WA 10Ka3aThb €ro pacxoanuMoCThb fl

sinx
xvVx+1

o
HCCJ’IGHOB&TL Ha CXOJUMOCTb HECOOCTBEHHBIIH HUHTETpall fO

xdx

Va—x2'

{x = t?|




OueHoYHBIC MEPONPHATHSA

le/IMepr THUIIOBBIX KOHTPOJBHBIX 33113]111[171

6. Haiigure 00beM Tena, 0Opa3oBaHHOrO BpaieHneMm Bokpyr ocu OY ¢urypsl, orpaHUueHHON JIMHUAMH y2 +x—4=0,
y=x—2

7.  BHIUHCIHTE, C TOMOIIBIO JBOAHOTO HMHTErPala, IIOMALh 00ACTH OrpaHHIeHHYIO THHMIMI: X2 — 4x + y? > 0,x% —
8x+y?2=0,y=0,y=x

Y
8. Haiigure cpennee 3HaueHHe pyHKIUU Yy = Ha OTpe3Ke [0 ; Z]

1+2sin?x

Kontponbsnast padora no teme «/{uddepeHnuanbHbie ypaBHEHHI»
BAPUAHT Nel

1. (x2+x%y¥)dx— (y+x%y)dy =0
2. (xy'— y)sin% =X
3. x%y"+y=cosx
4. y'+ ytgx = y?sinx

1 1 1 1 |x

—+Z Y dx - ——=.|=-3y*|dy=0
: X* 2\X y° 2\y
6. y'= %(3 + lny—)
y'

7. y'= (3 +1InZ )

8. y" —2y'+4y = e*sin(+/3x)
3x

9. y”—2y’—3y=\/::_7

KounrpoabHas padora no treme «Paabi»
BAPUAHT Nel
1. HccnenoBaTh CXOAUMOCTD PSIOB:

)5S 02 (220) o se, e 5 O By sin(n® +4).¢) Ny~
n= 1m/W n=1 n= 1n.3n = col’ n=t "=nm+ny10m

n+1

Gl _10)" D @E+)” (x-2)"
n(n+2)(n+3) (x = 10)", X L+ 1)yInd (n+D)’ Xin=1 1074207
1)71. n
20n-7 °

2. HaiiTi 0611acTh CXOMMOCTH PAJIA Yopeq

3. JlokasaTh paBHOMEPHYIO CXOMMOCT 110 onpejienenuio Ha [0;1]  Ype 1

4. Pasnoxuth 1o crenensm X [ (x + sin(x? )) dx




OIIeHO‘-IHI)le MEpOINpUusTUus le/IMepr THUIIOBBIX KOHTPOJBHBIX 33113]111[171

5. a) Haiitu pemenue 3amaun Komn y' = x 3+ 3xy + cosy, xg = 0,y9 = —2 B Buze psiaa Teilnopa, coaepxaiiero
nepsble 5 uneHos; 6) Haiitu pemenue 3amaun Komn y'' = y + xe*, y(0) = 0,y'(0) = 0 B Buze crenennoro psa,
COJIEPIKAIIEro HECKOMBKO MEPBBIX WICHOB (10 K03 (HIenTa pH X ¥ BKIIOUHTEIBHO) METOIOM HEONPEICICHHBIX
K03(h(HULHEHTOB.

6. Paznoxuts dpyukuuro f(X) meprona T B Tpuronomerpudeckuit psa Oypbe. Ykazath

3HAUEHMs CYMMBI PS/Ia B TOUKaX pa3pbIBa.

nas. U3 no teme «HeonpenesieHHblii UHTErpaI»
Bapuant 1
1. j xdx 21. J‘ dx
V1 —x2? 1 —sinx
2. : 22.
j s’ . sin2xdx f sin*x - cos*x dx
3. zarcthXdX 23. J- dx
f 1+ 4x2 3sin?x + 4cos?x
4, x 24,
fe—dx f cos*x - sin®x dx
1+e%*
5. ) 25. .
fsm(Zx + 3)dx f sin3x - cos10xdx
6. d 26.
f X f tg®xdx
arcsinx - v1 — x2
7. f dx 27. Vx dx
cos?(2x — 1) Uz — 4x
8. f3x—4d 28. (x+1)dx
X ————————
xz - 4 X - ‘/x [— 2

9. 29.
fcthZde sz V1 —x2dx
10. xde 30. 3 1 + 4\-/’;
[,
Vx

V1 + x®




OueHoYHBIC MEPONPHATHSA

le/IMepr THUIIOBbBIX KOHTPOJIbHBIX 33113]111[171

11. 31. 3
fxzcos?axdx x—dx
vx?—1
12. 32. 2
fcos (Inx)dx x—dx
Vx2—1
13. 33.
farcsinxdx fx . eX dx
14. _x 34.
x-e 2dx fx2~ex2dx
15. 1)d 35.
M fx . ]nzx dx
x2+x+1
16. (x + 2)dx 36. J‘ n’x
r— —dx
Vx2+4x+6 x
17. eX —2 37. dx
je2x+1dx fez"—e"
18. (x — 8)dx 38. f dx
x(x—2)? sinx - cos3x
19. f x3 —6)dx 39. f - 3
sinx - cos®x dx
(x®2+2)(x*2+4)
20. f 2x2 +x+3 40. f x%dx
x2—x+1 x x3+1
M3 no teme «OnpenesieHHbIN HHTErPa»
d %
2
™ I e" dt.
X
Haiitu \/;

Haiitu TO4ukH 3KcTpeMyMa QyHKIHN

f(x) = [(t-1)(t—2)e " dt.




OueHoYHBIC MEPONPHATHSA

le/IMepr THUIIOBBIX KOHTPOJBHBIX 33113]-[1/[171

. Bpruucnuth OIPEACICHHBIC UHTCIPAJIbI.

0 e?+1
1+1 -1

j(x2 +5X + 6) cos 2XdXx. j +In(x )dx.
a) -2 b) e+l x-1

2 arj.tg 2 dX ar(it[g 3 dX
| sin” x(1—cosx) o 4 (3tg x +5)sin2x’
C

]E 28sin® x dx j Wi x—3x+l
2 | )9 (V3x+1+4V1-x)(3x+1)’
(5]

16

j /256 — X% dXx.
g) ©

. Bpruucauts miomanu Guryp, orpaHHYeHHBIX TpadukamMu GYHKIHH.

X = 4+/2 cos?t,
y = 2/2sinct,
x=2 (x=2).

y=(x-2),
3 y =4x-8.
) r=4cos3p, r=2 (r>2).

b)

. Buruucnuts JUIMHBL YT KPUBBIX, 3a/IaHHBIX YPAaBHCHUSAMU B HpHMOyFOHLHOﬁ CHUCTEME KOOpAMHAT.

x =5(t—sint),
y =5(1-cost),
a)yzlnx, J3<x</15. 6) 0<t<r.

. p=3e¥" —r/2<p<n/2.

dx.




OueHoYHBIC MEPONPHATHSA

le/IMepr THUIIOBBIX KOHTPOJBHBIX 33113]111[171

6. BrruncnnTs 00beMBI TEN, 00pa30BaHHBIX BpallleHHEM (QUTYyp, OTpaHUYCHHBIX Tpadukamu QyHKIMHA

y=-x"+5x-6, y=0.

a) BOKpYT OX; b) Bokpyr Oy

7. MWccnemoBath Ha CXOOIUMOCTH HCCO6CTB€HHBI€ HWHTETPAJIBL:

+o0 dx . +oo dx
2) fl x2(1+x)(x+2)’ b) f 3x2(1+x)(x+2) ©) f—OO x0+1

8. BbluMCIUTH NPUOIMKEHHO ONpPEAEIeHHBI HHTErpain OT GyHKUUM Y = X — 2 Ha uHTepBajie oT [-1;1] ucnons3ys
UHTETPaJIbHYI0 CyMMY, pDa3OMB OTpPE30K HMHTETPUPOBAHUS IPOM3BOJIBHBIM yAO0OHBIM oOpazoM. [IpoBepurth

WHTETPUPOBAHUEM.

N3 no teme «/uddepeHunanbubie ypaBHeHHsD)
Bapuant 1
[IpounTrerpupoBath ypaBHEHUS

1. (xy? +x)dx + (x2y —y)dy = 0; 2.y’sin’x = ylny;

3. (x + 2y)dx = xdy; 4. x%dy — (2xy — y?)dx = 0;
5. (1+x%)y" —2xy = (1 +x2)?; 6. (xy' — Dlnx = 2y;
7.xy' — 3y = —x*y?, 8.(4x3eY + y*e¥)dx + (x*e¥ + 4y3e*)dy = 0;

9. (cosy - sinx + 1)dx + (siny - cosx — 1)dy = 0;
10. (x2 — y?)y' = 2xy,y(0) = 1;
11. (y)2 = y'(e*™Y + x2y) + eXtVx2%y = 0; 12.(y)3 —y+x=0;

13. x3y" + x%y' = 1; 1y 1+ =y"
15. y" +3y'+2y =0, y(0)=2,y(0)=-3;

6. y" —y" +y —y=x+5; 17.y" —y' + 2y = e*(x* —

18.y" +2y' = 1Oex(51nx + cosx);
19.y" +3y" +2y =—— y(0)=0,y'(0) = 0;

20. Yka3aTb CTPYKTypy OOIIEro pemeHus: ypaBHEHUS
y" =8y’ + 16y = 12x% — 28x + e**
M3 no teme «UncnoBbie u (pyHKIINOHAIBHBIC PSIABD

Bapuant 1
Haiitu cymmy psina.

1);




OueHoYHBIC MEPONPHATHSA

le/IMepr THUIIOBBIX KOHTPOJBHBIX 33113]-[1/[171

f: 6
“~9on®+12n-5

= 4—-5n
, nz_;j n(n-1)(n-2)

HccnenoBaTh Ha CXOJUMOCTD DS,
H
i SIN” N4/ N
3. n=l n V n

< 2
25 n

1.

4. n=1
= n+1
. ézn(n—l)!

2

= 1( n \"

Zalen)
= 1

énln2(3n+1)

i(_l)ml 2n+1

. n(n+1)

Brruucinute cyMMy psiia ¢ TOYHOCTBEO a.

S (-1)™ 3% a =0,01
n=1

9.

Jlokazats cripaBeisIMBOCTh paBeHCTBa. (OTBETOM CITY>KHT YHCIIO P , TOJy4aeMoe IpH MPUMEHEHHH TTPU3HAKa
JHanambepa win npusHaka Komm.)




OueHoYHBIC MEPONPHATHSA

le/IMepr THUIIOBBIX KOHTPOJBHBIX 33113]-[1/[171

. n!
||m oy = O
10. N—o0 n
Haiitu o6macTs cxogmMocTy (yHKIMOHAIBHOTO Psia.

& (-]
;(X-l- n)‘y5

0 n

Zg—xz”sin(xwzn)

n=1 n

ZZn 2e/)

12.

o (n—2) (x+3)2n

Z 2n+3

14. n=l

HOKaBaTB, HCXO0Ad U3 ONPCACIICHUS, PABHOMEPHYIO CXOAUMOCTDH (byHKL[I/IOHaJ'IBHOFO paaa Ha OTPE3KE [ ! ] . HpI/I

KaKux n a0CcoTFOTHAS BEIMYMHA OCTATOYHOIO YiIeHa psAAa HE NPEBOCXOAUT O' 1 vx E [O’ 1]
[e’e] Xn
n
2 (1) —
o 7n-11

Jnst naHHOTO (PYHKIMOHAIBHOTO Psifia OCTPOUTH MaXKOPUPYIOLIHUI Psl U JOKa3aTh PABHOMEPHYIO CXOIMMOCTD Ha
YKa3aHHOM OTpe3Ke

= 1cosnx
0, 2
P R

Haiitu cymmy psipa:
o0
1) s

S(-1)7 1+ = X

17. n=l n




OueHoYHBIC MEPONPHATHSA

le/IMepr THUIIOBBIX KOHTPOJBHBIX 33113]-[11[[71

o0
2 n+1
> (4n +9n+ 5) X
18. n=0
Paznoxure GpyHkimio B psia Teitopa no creneHsm

9
19 20— X —Xx?

Brruucnute uHTErpai ¢ TouHoctrio 10 0,001.

01 )
J. e ¥ dx

20. O
Pasnoxute ¢pyHkumio B psig Oypse

21. y = x? na unrepsane x € (—1,7].

22. y = e?* ya unreprane x € (—2,2].

Paznoxute GpyHkimio B psig Oypbe B KOMIUIEKCHOM opme
23. y = Sing Ha untepsane X € (—, ).

X .

[pencraBute QyHKIHIO HHTETpaioM Oypbe B KOMIUIEKCHOH (hopMe:
24. y = e~ ¥l

DK3aMeH

OK3aMeHaIMOHHbBIH OnyeT Ne 1
ITo gucruminne «MaremaTtuka 2.3»
nHCcTUTYT UK Kype |
IIpumepHBIi BapuaHT

. HokaxuTe TeopeMy 00 HHTETPHPOBAHUH I10 YACTSIM I OIpeAeTIeHHOro uHTerpana. [IpuMenure 3ty Teopemy K

BBIYMCIIEHHIO MHTETpaa —arctg X dx

0

2. TloustHe TpHTOHOMETpHYECKOTO psga Pypre. CHOPMYIUpPYHiTE JOCTATOUHBIE YCIOBHS Pa3- TOKUMOCTH (HYHKIIHH B
pstn Oypbe (Teopema dupuxiie). [IpoBephTe BBIMOIHCHNE OCTATOUHBIX yeaoBuil st pyrkmun f(X) =sink, (] X [ 7.

er+l

=) —

, t+1
3. Haiigute Toukm sKcTpeMyMa GyHKIHH X
4. Petnre uddepennuanbHoe ypaBHEHHS
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6yLIx? [1y2 [16xy [13x2

TeopeTnueckux BONPOCOB MO BCEH TEME
IIpmmep: a) uro takoe ®CP?

0) mouemy [yt TrHEHHOTO /Y BBICIIEro mopsAaKa ¢ MOCTOSHHBIMU KO03()(UITEeHTaMH YaCTHOE peIIeHNe
WIIETCS B BUJC SKCIIOHSHIIMATBHON QyHKITHN?

B) IMOYEMY MHTETPAT OT HEYETHOH (DYHKIIMH IO CHMMETPUYIHOMY IIPOMEKYTKY
paBeH HyI0?

F) 3allMIIUTC (bOpMyJ'Iy JUIA BBIYUCIICHUA TI0Ia KpI/IBOJ’IHHGfIHOFO CCKTOpa. I[) YEM OTINYACTCA
YCIOBHasA CXOAUMOCTb OT a0COIIOTHOMH?

Bonpocsi
no pasneny HEOIIPEJIEJIEHHBIM MHTEIPAJI
1. Tloustue nepBooOpa3Hoii. CBOMCTBO MEpBOOOPA3HOI (I0KA3aTh).
2.  Tlonsrue HeompeneneHHOro HHTerpayia. CBOWCTBA HEONPEIEICHHOT'0 HHTErpana.
IIpaxmuka — ymems unmezpuposams
3. MemoOwi sbiuucienus HeonpeoereHHo20 UHMeSPaia: Memood NOOCMAHOBKY (3aMeHbL NePeMeHHOU), popmyna
UHMESPUPOBAHUS NO YACHIAM.
4.  Humeepuposanue payuonanbHoix Gyuxyuil (6e3 0ok.)
Memoo neonpedenennvix Ko3ghPuyuenmos npu pasnodxceHuu Opoodu Ha Cymmy npocmeriuux opooeil.
6. Uumeepuposanue MPULOHOMEMPUHECKUX dynxyuil. Yuusepcanvnas MPUSOHOMEMPUYECKASL
NOOCMAHOBKA.
7. Humeepuposanue uppayuoHanbubix QyHKyu.
8.  Ummeepuposanue oupgepenyuanvroco bunoma. Teopema Yebviuesa (b6e3 0ok)
1o pasaeny OITPEJIEJIEHHBI MHTETPAJT

o

9. Tlousrtue onpeaeacHHOro uHTerpaia. HeoOXxoMumblil Mpu3HaK HHTETPUPYEeMOCTH (0€3 0K.).

10. Csoiictsa onpenenenHoro unterpana. (Teopema o cpeaHem, CBOICTBa ONPENEICHHOTO HHTErpalla, BEIpaXaeMble
HepaBeHCTBaMN) (6e3 nok.) ['eoMeTpudecknit CMbICTT.

11. Knaccel nHTErpUpyeMBbIX GYHKIHK (TPH TEOPEMBI 0€3 J0K.)

12. Teopema o nepBooOpa3HOi HenpepbIBHON QyHKINY (00 ONpeesIeHHOM HHTErpaje ¢ epeMEHHBIM BEPXHUM
npezenoM) (nokaszarts). Ciieactre (0 HENMpepBIBHOI MepBooOpazHoi) (03 10K)

13. Teopema HproToHa-JIeliOHMIIA (TOKA3aTh)

14. Teopema 00 MHTErPUPOBAHHUH TIO YacTsIM (0€3 10K)

15. Teopema 00 HHTETPUPOBAHUH METOJOM ITOJCTAHOBKH (JIOKa3aTh)

16. TlpunoxeHHs ONpeJesIeHHOr0 MHTETpaa: BBIYHMCICHHE IUIOMAIM IIOCKOH (Urypsl (BbBOA (GopMynbl B HOJISIPHOH
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17.
18.

19.
20.
21.

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

crcTeMe KOOPJMHAT), JUIMHBI AyrH (BBIBOJ (OPMYJIBI B JAEKapPTOBOW CHUCTEME KOOPJHMHAT), 0ObeMa Teja BpalleHUs
otHOcHuTeNbHO oc OX (BBIBOJ (hOPMYJIBI).
[MTonsiTue HecobcTBeHHOTO MHTErpana | poxa.
ITpusznaku cxonumocTu. IlepBblif mpu3Hak cpaBHEHUs (TeopeMy JoKa3aTh). Bropoii (mpenenbHbIi) npu3HaK
cpaBHeHus (0e3 J10K.)
[onstue HecobcTBeHHOrO MHTErpaa Il poxa.
[Ipu3naku cpaBHeHHA (O6€3 IOK.)
Teopema 06 aOCONFOTHOM CXOANMOCTH HECOOCTBEHHOTO MHTETpaa (10Ka3ath).
o pasaeny KPATHBIE MHTEI'PAJIbI

[TonsATHE KPATHOTO HHTETPAJA, €r0 TEOMETPUICCKUN 1 GU3NICCKAN CMBICTI.
Heobxoxnmoe ycioBue CyIecTBOBaHMUS KPaTHBIX HHTETPAIOB (0€3 I0K).

Knaccer naTerpupyemsrx GyHKmi (03 T0K.).

CBolicTBa KpaTHBIX HHTErpaioB (0e3 JoK.).

BeiBoz1 pOpMyIT MOBTOPHOTO MHTETPUPOBAHUSI 1Sl BHIYUCIICHUS KPATHBIX UHTETPAJIOB.
SIkobuan nepexona. Onpenenenue. ['eomerpudeckuii cMbIC (10ka3ath). [lepexon

K IIOJIAPHBIM KOOPJUHATAM B JIBOTHOM UHTETpalIe.

Ipakmuxa — ymems unmezpupogams.: 8 0eKApmosslx U NOJAPHLIX KOOPOUHAMAX

28.

29.

30.

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

39.

40.

41.

o pazneny OBBIKHOBEHHBIE JIUOOEPEHIIMAJIBHBIE YPABHEHUA

[MonsaTne quddepeHnnaTEHOTO YpaBHEHHS IEPBOTO MOpsiAKa, pemenne Y, nHTerpanbHas KpuBas, YaCTHOE PEIIeHHe,
HadalbHBIC yCIOoBUs, 3a1a4a Komn.

Teopema 0O CYIIeCTBOBAaHMHM W SAWHCTBEHHOCTH permreHus 3amadn Komm (6e3 nok). OmnpeneneHue o0mero peneHus
ay.

OcHoBHBIe BUIBL JIY: ¢ pa3aersioniMucs mepeMeHHBIME, OTHOPOIHEIC, IMHEIHBIE IepBOTO Mopsiaka, bepHymm, B
nonHbiXx auddepennuanax. JlokazaTh HeOOXomuMOe YCIOBHE MoJHOro auddepeniuana. Jloka3aTh J0CTATOYHOE
ycJI0BUe NOJHOTO tuddepeHiuana.

Onpenenenue obmero pemeHus 1Y mopsaka BbIIIe IEPBOT0O, YaCTHOE PELICHHUE.

Teopema o CyIeCTBOBAaHUH U €JMHCTBEHHOCTH penteHus 3anayn Komu Y nopsiaka Beime nepBoro (6e3 10K).
[Tonsatue nuneiinoro /1Y n-ro nopsiaxa.

OnHoponubie auHelHbIe 1Y n-ro nopsaka. J[Be Teopemsr o cBorictBax perrenuid OJIJLY (mok.).

Onpenenurens Bporckoro. TeopeMa o paBeHCTBE HYJIIO BpOHCKHAHA JIMHEHHO-3aBHCUMBIX (DyHKIHIA (0e3 JOK.).
TeopeMa 0 HepaBEHCTBE HYIIO BPOHCKHAHA CHCTEMBI JIMH.-He3aBUCUMBIX pemennii JIOAY (mok.).

Teopema o cTpykrype obmero pemenus JIOAY (nok). [Torstue ®CP. Croiictea ®CP

Jluneiinsle ogHOpOAHBIE AN(depeHIINaIbHbIE YPaBHEHMSI N-TO TOPs/IKA C IIOCTOSHHBIMM Ko3(¢uuneHtamu. Bun
YaCTHBIX PELICHUH, XapaKTepUCTHIECKOE ypaBHEHNE (TIOIYUHUTB).

Jloka3zatp, uTo yacTHeIMU pemenusiMu 1t JIOJAY ¢ nocrostHHbIME K03 huImeHTaMu, KOTOpOe MMEET KOMIUIEKCHBIE
KOPHH XapaKTEPHUCTHYECKOTO YPABHEHNUS, BRICTYIAIOT TPUTOHOMETpHIECKHe (PYHKIINU — CHHYC U KOCHHYC.
Jluneiinple HeoMHOPOAHBIE MH(QepeHInaNbHbIE YPaBHEHUS N-TO MmopsAaka. TeopeMa o CTpyKType OOIIero pemeHus
(6e3 nok.). Teopema o cynepno3uIyy penieHui (6e3 oK. ).

Jlunelinple HeoTHOPOAHBIE NH(QepeHInaNbHBIE YPABHEHHUS N-T0 MOPSIKA C MOCTOSIHHBIMU K03 duimentamu. Meron
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=~ o

1L
12
13
14,
15,
16.

17.

18,
19,

HEOoTpeIeNICHHBIX KO (UIIEHTOB /1715 ypaBHEHHI CO ClielnalIbHO MpaBoii YacThio. MeTo 1 BapHalliK TPOM3BOJIBHBIX
MOCTOSIHHBIX — MeToJ1 Jlarpanska (BeIBo paboueii popmyibr).
no pasneny YMCJIOBBIE 1 ®YHKIIMOHAJILHBIE PS/1bI

OCHOBHEBIE TTOHATHUS U OIIPEACIICHUSA: OTIPEACIICHUE YNCIIOBOTO psAaa, Nn-0f YaCTHIHOMN CYMMBI, CXOIAIIETOCT U

pacxosIerocs psaa.

Heo6xomumblii MpU3HAK CXOUMOCTH (TEOpEMy TOKa3aTh).
Tpu cBoicTBa cxoAAIUXCS PAAOB. (IOK.)
Psiaipl ¢ HeOTpUIATENbHBIME YieHaMH. KpuTepuit CXOMUMOCTH PSIIOB ¢ HEOTPHUIIATEIbHBIMU WICHAMH (TEopeMy

JTOKa3aTh).

IlepBbIif MpU3HAK CpaBHEHUS (TEOpeMy JOKa3aTh).

[IpenenpHbIN MPU3HAK CpaBHEHUS (0€3 TIOK).

[pusnaku lanambepa (I0Ka3aTe), paguKalbHBIA 1 HHTETpadbHbIH Komu (6e3 oK. ).

3HaKoIepeMeHHbIe psAAbl. AOCOMIOTHAs U YCIIOBHas CXOJMMOCTh. Teopema 00 abCOIOTHO

cxopsamemcs psane (6e3 oK. ).

3nakouepenyromrecs psasl. Teopema JlelOHuma (0Ka3ath).
OyHKuoHaNBHbBIC Psiabl. OCHOBHBIC MOHSTHS: 00JIACTh M TOYKA CXOJUMOCTH, pABHOMEPHasi CXOAUMOCTh. Teopema

Beiiepmtpacca (0e3 A0K.).

CBoiicTBa paBHOMEPHO CXOAIIUXCS (DYHKIIMOHATBHBIX PSIIOB (0€3 MIOK.).
Crenennsle psasl. Teopema AGens (H0ka3aTh).

CBolicTBa CTETIEHHBIX PsIOB (6€3 JIOK.).

Psaner Telinopa u Makinopesa.

JlocTaTouHsli pU3HAK CXOIUMOCTH psjaa Teinopa (1oka3aTs)

Pager Oypre. Oomrme MOHSITHSL. OpTorosanbHast cucTema GyHKIUH. (ymeTpb
JIOKa3bIBaTh OPTOTOHAILHOCTH CHCTEMBI (DYHKIMI HA OTPE3KE)

Tpuronomerpuueckuii psin Pypbe. HaxoxxaeHne ko3 GpUIMEHTOB Ui TPUTOHOMETpHYecKoro psiga Oypre (BbIBECTH

KO3 PHUIIUCHTET).

Teopema Jlupuxie (6e3 10K.).
Henomnueie psiapt Dypee. (Moka3arh, kKak u3MeHATces K03 GunueHts! psaa Oypbe 11 Y4eTHON U HEUEeTHOH (QyHKIINH).

42. Tpuronomerpuueckuii psg @ypbe Ha npousBosbHOM uHTEpBane (-1; 1).

5.

MeTtoanyeckue yKazaHus 10 Npoleaype OeHUBAHUS
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Hpouez{ypa MPOBEACHUSA OLCHOYHOI0O MEPONIPUATHA U HeOﬁXOIII/IMl)Ie METOAMYECCKHUE YKA3aHUsA

KonrponbHas pabora

B CCMCCTPEC CTYACHTHI BBIMOJHAKOT 4 KOHTPOJIbHBIC paGOTbI, COACPIKAHUE KOTOPLIX OXBATHIBACT BCC pa3[aCiibl JUCHUIIJINHBI.
Ka)K)IOMy CTYACHTY BbLAACTCA CBOM BapUaHT. KOHTpOJ'H)HLIe pa6OTLI MMPOBOAATCA B 4aChbl MNPAKTUYCCKUX 3aHATHH. 3a KaXayro
KOHTPOJIbHYIO pa60Ty MaKCHUMAaJILHEIN 0at OIPEACIACTCA B COOTBECTCTBUC C peﬁTHHF-HJ’IaHOM JUCHUITIINHBI.

KpnTepnu OICHKH 3aJJaHus:

Bansl 32 KOHTPOIBHYIO PAOdOTY MOMYYAIOTCS YMHOKEHHEM MaKCUMaIbHOTO 0alla, IPeayCMOTPEHHOTO 32 HEe B
COOTBETCTBHE C PEUTHHT - IIIAHOM, Ha JIOJI0 BEPHO BHIMOIHEHHBIX 3aaHUH.

nas3 B cemectpe cTyneHTsI BRTONHAIOT 4 V/I3 1o BceM paszenaM mporpaMMbl TUCHUIUIAHBL. Y KaKIOTO CTYACHTA B TPYIIIe
cBoit BapuaHT M/I3, HOMep BapuaHTa COOTBETCTBYET MOPSIIKOBOMY HOMEPY CTYAEHTA B CICOYHOM COCTABE TPYIIIEL.
NJ13 pa3MereHsl B 3IEKTPOHHOM Kypce T10 JUCIUIIINHE.
Pewrenne ka)xoro 3aiaHust 1OJDKHO OBITH MOJPOOHBIM, C BKIIOYCHHEM POMEXKYTOYHBIX pacyETOB, pacCy KACHHH,
MOSICHEHH, C yKa3aHHeM HMCIIO0JIb30BaHHBIX METOJIOB U ()OpMYJI. 3aJjaHUE BBICHIIAETCS OTACNBHBIM (hailyioM, yKa3bIBaeTCs
®UO, rpynna.
Kpurtepnu olileHKH 0JHOT0 3aJaHUA:
3agaHue CUMTAETCS 3aUTEHHEIM, €CJIM BBIIOJIHEHO OO0JIee MOJOBUHEI 3aJaHUI
Ecnu 3amanue He 3a4TeHO, paboTa BO3BpAIIAeTCs CTYICHTY Ha JOPabOTKY.
CTyeHThl MOTYT HCTIPABJISITh HEBEPHO PEIICHHBIE 33/1aHUSs U ClIaBaTh HA TIOBTOPHYIO poBepKy. [IpenonaBarens MOKET
Y4€CTh MCIPABJICHUA U I[O6aBI/ITI) 68,.]'[.]'[])1 K IpeAblAYIITUM

OK3aMeH. OK3aMEeH OCYIIECTBIISIETCS] B COOTBETCTBUU ¢ [1os10’keHIEM O MPOBEAECHUH TEKYIIIET0 KOHTPOJIS M IPOMEXKYTOUHOM aTTecTaluu

TITY/ Ha sk3aMeHe CTYACHTY BBIAAIOTCS OWIICTHI, BKIIOYAIOIIUEC TCOPETHYCCKUE BOIPOCHI M MPAKTHUYSCKHE 3aaHus.
[penonaBaTesnb, MPOBEPUB PabOTy, B XOJ€ YCTHON Oecelbl CO CTYJCHTOM MOXET 3a[aBaTh BOIPOCKHI [0 CaMOMY OHIIETY, a
TakXKe JOTOJHUTEIBHBIC BOIPOCH MO TEOPHH W TPAaKTHKe. B HWTOTe CTYIeHT HaOWpaeT WTOTOBHIA Oaiin 3a HSK3aMeH,
MakcuMmanbHO 40 OammtoB. OmeHka 3a TUCHHIUIMHY (QOpPMHpPYETCS Kak HTOTOBas 3a padOTy B CEMECTpe M 3K3aMEH B
COOTBETCTBUE C MPUHATOM IIKAJION OLIEHUBAHUS.

CTyIeHThI, HE CAAaBIINE SK3aMEH B CECCHOHHBIN MEPHOJ, MOTYT NIEpPeCAaTh €ro B NEPUO/Ibl TMKBUIALNH 3a0JKEHHOCTEN B
COOTBETCTBUE C IEHCTBYIOIIEH IPOLEAYPOH.




