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ITacnopT (poHAA OLEHOYHBIX CPEACTB MO YU4eOHOH JMCIUIINHE
MATEMATHUKA

1. B pesynbrare u3y4deHHs] OUCHMILTUHBI «MaTemaTHka» Yy oOy4arouuxcs AOJKHBI OBITh
c(hOpMUPOBAHKI CIEAYIONMINE KOMICTCHIIUHN:

Kareropus
Koa u HauMeHOBaHHe HHAMKATOPA JOCTUKEHHU YHH-
(rpynmna) Kon u HanmeHnoBanmue N
. BePCaTbHON KOMIIETCHIINA
KOMIIeTeHIHii

YHI/IBepcaIIBHBIC KOMIICTCHIVMHW 1 MHAUKATOPHI UX JOCTHXKCHUSA

CucremHoe u YK-1. CiocobeH ocymecT- Nlyx11.
KPUTHYECKOEC JISITh TIOUCK, KPUTUICCKUIA Br160p nH(DOPMAIIMOHHBIX PECYPCOB IS TOMCKa HHDOP-
MBIIIJIEHAE aHaJIN3 U CUHTE3 HHpopMa- MaIlii B COOTBETCTBHH C ITOCTABJIEHHOMN 3a1auei

Nykas,
Cucremaruzanust 00Hapy>kKeHHOH HHPOpMAaIHH, 0Ty~

YEHHOU U3 Pa3HbIX HCTOYHUKOB, B COOTBETCTBHU C TPEOO-
BaHMSMHU U YCJIOBUSIMU 33241

Ullyk-16.

BrisiBneHre AuanekTHaeckux U popMabHO- TOTHIECKUX
MPOTHUBOPEYH B aHATM3NPYeMOi HH(DOPMAITUH C TIETTBI0
ONpeaeNeHns €€ JOCTOBEPHOCTH

U, IpUMECHATH CHCTEMHBIN
nmoaxon JJist peieHus 11o-
CTAaBJICHHBIX 3a1a4

3. IIporpaMMma o1leHUBAaHUSI KOHTPOJIUPYEMON KOMIIETEHIIMHU:

1 cemecTp
Tekymas KoHuTtponupyembie Moy, pas- Kon xonTponu- HanmMeHoBaHue 01IEHOYHOTO
arTectanusi | JIeJNbI (TeMbl) TUCHUILTHHBI M UX pyeMoii KOMIeTeH- cpexacTBa
HalMEHOBAaHHE UM (WK e€ 4acTH)
1 Pasnen 1. Jluneiinas anreOpa YK-1 WuauBunyansHas pabora Mo-
Paznen 2. Aranurnyeckas reo- IylTbHAs! KOHTPOJbHAs paboTa
METpUs Nel
2 Pasnen 3. Beenenue B MaTeMaTu- VK-1 NuauBunyansHas padora
YECKUM aHamu3 .MonaynbHas KOHTpOJbHAs pa-
6ota No2
Pasnen 4. Iuddepenimaibioe YK-1 MoynbHasi KOHTPOJIbHAS pa-
3 ucuuciacHue GyHKIUI OQHOM 11e- 0ota Ne3
pPEMEHHOI
Paznen 5. JuddepenunansHoe YK-1 WnnuBuayansHas pabora
ucuuciieHne QyHKIUH HECKOIb-
KUX TIEPEMEHHBIX

HpOMe)KyTO‘IHaSI aTTeCTanua

Kon xonTponu-
pyeMoi KOMIETEH-
UM (MK e€ 4acTH)

HavnmMeHoBaHUE OIIEHOYHOTO
cpezcTBa

OK3aMeH YK-1 Bompocs! k 5x3amMeny
,KOMIUIEKT 3a/1a4
2 cemecTp
Texymas Kontponupyemsie Moxynu, pas- Kox xoHTpOnu- HanmMeHoBaHnE O1IEHOYHOTO
aTTecTauusi | AeJbl (TeMbl) JUCUUIUIMHBI U UX pyeMOil KOMIIETEH- cpencTBa
HalMEHOBAaHHE 1uH (MK €€ 9acTH)
4 Paznen 6. MaterpupoBanue YK-1 NnauBumyansHbIe paboTHI
GbyHKUUH 01HOW TIepeMeHHOMN .MonynbHas KOHTpOJIbHAS pa-
0ota Ne4
) Paznen 7. Tuddepennmansapie YK-1 NnauBunyansHas pabora
YpaBHEHUs
Pasnen 8. Uucnossle u ¢pyHKIHO- MonynbHas KOHTPOJIBHAS Pa-
HaJbHBIC PSIIBI 6ora Ne5
Paznen 9. Kpatusie unTerpaist

HpOMe)KYTO‘{HaH aTTeCTanuAa

Kon xonTpomnu-
pyeMoi KOMIIETEH-
1y (vt e€ 9acTH)

HaunMeHoBaHUE OIIEHOYHOTO
cpeacTBa




DK3aMeH YK-1 Bompocsr k sx3aMeHy
,KOMIUIEKT 3a/1a4

Kpurepun oneHku MOy IbHOI KOHTPOJbHOUH padoThI
MonaynbpHast KOHTPOJIbHas paboTa - CPEICTBO MPOMEKYTOUHOTO KOHTPOJISI OCTATOUHBIX 3HA-
HUHN U YMEHH, 00BIYHO COCTOSIIIEE U3 HECKOJIBKUX 3aJaHUil , KOTOPbIE CTYIACHT JOJIKEH PEIIUTb,
BBIIIOJIHUTH. 32 MOAYJIbHBIA KOHTPOJIb CTYJEHT MOXKET IOJIyYUTh OLIEHKH 2, 3.,4,5.
OOyyaronuiicss MOJHOCTHIO 0€3 OMOOK U 3aMeYaHUil BBIIOJHWI 3aJaHUs] KOHTPOJIBHON
paboThI - OIEHKA 5.
OOyyaromuiics B 1I€JIOM BBINOJHUI MPABUWIBHO 3a/laHUsl KOHTPOJIBHON PalboThl ¢ HEOOIb-
IIMMU HEJ0YETaMHU — OLICHKA 4.
OOyyaromuiicss Mpy  BBIIOJHEHUN KOHTPOJBHOW paboThl cleial HEKOTOpbIe OLIMOKU -
OlleHKa 3.
OOyuaromuiics TMpU BBHIMOJHEHUU KOHTPOJIHHON pabOThI AOMYCTUI CEPhE3HbIE OIIMOKU HITU
BBINOJIHWI ToJBKO 40% 3ananuil - olieHKa 2.
Kpurepun oneHKH MHAMBUAYAJIbHON PadOThHI
WupuBuayanbHas paboTa - CpeACTBO MPOMEKYTOYHOTO KOHTPOJISI IPHOOPETEHHBIX YMEHUIH
Y HaBBIKOB, OOBIYHO COCTOSIIIEE U3 HECKOJbKUX HEOONBIINX 3a/JaHui, KOTOPbIE CTYIEHT TOJIKEH
BBINIOJHUTHh HA MPAKTUYECKOM 3aHATHH CAMOCTOATENbHO B TeueHue 30 MUHYT. 32 HHIAUBUAYaJIb-
HYI0 paboTy CTYAEHT MOXET MOJY4YHuTh OueHku 2,3,4,5. OOpa3ipl BapHaHTOB MHAWBHIYalbHbBIX
paboT yka3aHbl B MPUIIOKEHHUH 1.
OOyuaromuiics MOJHOCThIO 03 OMMOOK U 3aMeYaHUl BBIOIHWII 33JaHUsI UHAUBHUIYalb-
HOU pabOTHI - OIICHKA 5.
OOyuaromuiics B II€JIOM BBIOJHWI MPABUJIBHO 33JaHUsI HMHIWBUIYaIbHOU pabOTHI ¢ He-
OOJIBIIMMU HENOYETAMU — OLIEHKA 4.
OOyuaromuiics Mpu BHIMOJIHEHUH UHIUBUIYaIbHOU pabOThl cieniai HEeKOTOPhIe OIIMOKY -
OlleHKa 3.
OOyyaronuiics Mpu BBITOJHEHUU UHIUBUIYaTbHOW pabOThl AOMYCTUI CEPhE3HBIE OIINO-
KU WJIM HE BBIIOJIHWI 3aJaHUsl - OLIEHKa 2.
Ipunooicenue 1
Bapuant unauBuayaabHoii padorsl Nel

3aoanue 1
3
Haititu oOnacts onpeaeneHus KIUA Y = ————+/8+ 2X.
p dyn y 50 ax N

3aoanue 2

Haiitu npenenst GyHKIMIMA:

XP =344 . 3P 45x-2 .. AX®+4x+1
1) Ilm 27’ Im 27 ] ﬁ .
x232X° —5X—3 Tx25X° +7X—-6 o X4+ X" +2

Bapuant unauBuayanbHoii padotrbl Ne2
1.Bbraucnute npou3BogHbIE PYHKIUU:
a) y=7x"+3x" - 2x* +5x—6;
_6xT+2x°—9x° +5x%

6 - )
)Y ™

y_6x+1
3x-2

1
2.Teno IBMXKETCS 1O 3aKOHY S (t) = éts +2t> —5t. UYepes cKOJIBKO CEKYH] TI0C/IE HAYasIa JABUKE-

HUS TOYKA OCTAHOBUTCS?
. KommuiekT 3aaHuii 1Jisi KOHTPOJIbHBIX PadoT
| cemecmp
KonTtpoanpyemsbiii MoayJb Nel

Pa3znen Nel JInneitnasi anredpa.
Pazgen Ne2 AnanuTu4eckasi reomeTpus




152
1. Haiitu Al B Tabmuuax ['aycca: |7 1 2

301
5%, —4X, + X, =-9
2.Pemnts MeTonamu Kpamepa n I'aycea: _x +3x, + 2x, =15
2X, =X, — X3 =—2
3. Ilokasars, 4TO BEKTOPHI dj, d,, 8, 00pa3yroT 0a3uc U HAUTH KOOPAMHATBI BEKTOPA b B aTOM 6a-
suce: & =(2-2;1),.d, =(-113).d,=(13-1), b=(-1512)
4.Haiitu Bce 6a3MCHBIE PEIICHHS CHCTEM ypaBHEHUH:
—3X +2Xy — X3 +2X, +5%5 =8
2% —3Xy + X3 + X5 =-10
4% + 5%, +3X3 + X4 — X5 =14
5.Halitu ucxogHoe OmopHOE PEICHUE CUCTEMbl YPaBHEHUM:
A% — X, +2%X; — X, + X =12
X +2X, =X, =X, —X; =6
5%, +4X, +5%; + X, =X, =28
6. Iloka3ath, 4TO BEKTOpEI dy, d,, d; 00pa3yroT 0a3uc ¥ HAUTU KOOPAMHATHI BEKTOPA b B sTOM 6Ga-
suce: & =(2-2;1),.8, =(-113).d, =13 -1), b=(-1512)
KonTposmpyembliii MoayJib Ne2

Pa3zngen Ne3 BBenenue B MaTeMaTHYeCKHUA aHAJIN3.
1. HccnenoBarh (hyHKIHMIO Ha HETIPEPHIBHOCTD:

_ 2x+3-3
x* -9
2
2. BBIMHCIHTB OPEIENs: a) fim X ~3%+4 ; 6) jjim ¥ _*4X+1;
x>3 2x* —5x -3 o X% 4+ X2 +2

5x+1
Bx-1-3 . . (4
B) jjm X =173 ; 1) hm[ X+3j :
X—2 \/9X7_2_4 x—o\ 4X — 2

KonTposmpyembiii MoayJib Ne3

Paznen NedluddepenunanbHoe ucHucaeHne (PYHKIUI 0JHOMH MepeMeHHO.
1. Haiitu mpou3BOHBIC 3aJaHHBIX (PYHKIIMIA: a) y= L;
2
A/X° —5x+4
6)y= (45‘”3x +cos® 3x)5; B)y = (arctg2x)™*" ; r)e” —3xy? +y® =0.
Il cemecmp

KonTtpoaunpyembiii Moayib Ne4
Paznes NeS JInpdepenunanbHoe ucunciaeHne GyHKIUI HECKOIbKHUX NepeMeHHBbIX.
Pa3nesn Ne6 UnTerpupoBanne QyHKIUIA 0HOI epeMeHHOM

1. HaiiTn HeonpeieneHHbII HHTETrpal U BEIUUCINTD ONPEeICHHbIN HHTETpall.

e
a) | xsin4xdx; 0); o dx
) '[ ) '!. x+/1—In%x
Kontpommpyemsiii Mogyie Ne5
Pa3nea Ne7ludpepenunanbabie ypaBHeHHS.
Paszpnen Ne§ YUucinoBbie u GyHKIIHMOHAIBbHBIE PSA/BI.
Pa3nesa Ne9 KpaTHbie uHTErpajibl
1. Haiitu obuiee peurenne audepeHManbHOro ypaBHeHus: y' — yigx = CoSX U YacTHOE pEICHHE,

YAOBIIETBOPAIOLIEE HAYAILHOMY YCIIOBHIO Y, =5 IIPU x, =0

(n+1)x"
3"(n+2)
MHTEPBaJ CXOAUMOCTH psiJia U UCCIIEI0OBATh €r0 CXOAMMOCTh Ha KOHIIAX ATOT0 MHTEpBala.

2. HanucaTh Tpu mepBbIX Wi€Ha CTENEHHOTO psla Mo 33JaHHOMY OOILIEMy WIEeHY ; HAUTH



1. KommiekT pa3HOYpOBHEBbIX HHAUBHAYAJbHBIX 32124 U 3aJaHUH
1 cemecmp
Pa3znen Nel JIuneiinas anredpa
3aoanue 1.
Pemnts cucremy ypasHenuit meronom JKopaana—Iaycca:
X, —3X, —X; =3+N
2%, +Nx, =X, =—2—-N
2X, + X, + Nx; =5
Pazgean Ne2 AnanuTu4yeckasi reoMeTpus .
3aoanue 2.
Hansl Bepmnnbl Tpeyroiasauka ABC. Tpebyercs HaiiTh:

1. nmunsl cropon AB u AC, ux ypaBHEHHS U YIIIOBbIE KO (DUITUCHTHI,
2. BeNMYMHY yria A B rpajaycax;
3. ypaBHeHue ouccekTpuchl AK yrma A;
4. TOYKy nepeceueHus MmeauaH tpeyronbHuka ABC;
5. ypaBuenue BoicoThl CN 1 Touky N e€ nepecedeHus co croponoi AB;
6. caenarb 4epTEK CO BCEMH JIMHUSAMHU U TOUKAMH.
B. 1 A (-1;-1) B(7;5) C (11;-6)
B.2 A (-4;-1) B(4;7) C (8;-4)
B.3 A(3; 2) B (11:8) C (15;-3)
B. 4 A (-5; 0) B (3;6) C (7;-5)
B.5 A (-6; 2) B (2;8) C(6:-3)
B.6 A(-8; 1) B(0;7) C (4;-4)
B.7 A(1; 0) B (9;6) C (13;-5)
B.8 A(2; 3) B (10; 9) C (14;-2)
B.9 A (-3;-2) B(5;4) C(9:-7)
B. 10 A (-2; 4) B (6; 10) C (10;-1)
Pa3zgen Ne3 BBeaenue B MaTeMaTHUYECKHH aHAJIN3.
3aoanue 3.
Haiitu npenens! GpyHKuni
2x* —5x—3
B.1a )Xlixom,XO:Z;XO:S;xO:w;
[ [ 2x+3
6) lim ; B) limsin2xctg 7x ; r) I|m(4x 2) .
x»lo Ax+3
B.2 a) Ilmﬂ, X,=0; X,=2; X,=0;
x>% 2% —X—6
0) lim—————:B) limtg3xctg5x ; r) I|m[6)(+2jsx_5
xo6 J_ \/T 6x—1
2x* +5x-3 J ,/ —1\?
B3a) M0 231 %, =3} %, =007 6) i WA Y0X gy iy SN2, Iim(sx 1j
><—>><0 X2 +5x+6 x—1 x>0 tg4x x—o| BX + 3
B.4 a) lim —3X +11x+10 y Xg==3; Xg =2, X, =0,
x>% 2X° +5X+2
. 5X . (2x—4
I .
0) Xl~r>rl]./><+ 1/ > B) IXI%rgarcsin ZX’F) 1Lrpo[2x+5j
[ [ 2x+3
B.5a) Imﬂ 0=2; X =4; X,=0;0) lim—————=; B) i ljm 297X ;T) Iim(SX_Zj
% 2x2 —TXx—4 x5 x>0 ctg2x ~ 7 xoel 5X + 4
l l 3x+4
B.6 a) Iimw v =2 X =5; X, =»; 6) lim—F—"—= Xx~1-V3-x ; B) lim ; |m(2X 3]
X=X 2X° —15X + 25 x—2 X—2 x>0 arc‘[ggx x—o| 2X —5
7x* +26x-8 ) ) tg4x (3x-1)"°
B. lim———"— | X, =1; X, =—4; X, = li .
72) x|—>xo 2x% +x-28 ' o=h % ' %o=210) XT‘?\/_ \/6T ) Iﬁ?sme 1) le.c[3x+2j



2x? +15x+ 25

B.8 lim

B.9 lim

% X2 +15x+50 '
3x? +5x—8

X—>Xo 2X +3X— 5

B.10 lim

6x% +13x+7

x>% 3x%+8X+5

Paznea Ned4 [InppepenunaibHoe HcuncIeHHe (])ymcmm O/IHOM IepeMeHHOM.

X, =-2; X =1; X,=0; 0) im———————

X, =-2; X, =-1; X, =00; 0) lim—————

J_J_

x—3

0 =5; X, =-5; X,=0; 0) lim————=

m J_

X—2

3aoanue 4.

Haiiti mpon3BoaHbIe creayommx GyHKInn

B.1 a)

B)

B.2 a)

B3 a)

B4 a)

B5 a)

3Xx-7

$x® +6x-2
2

y=Inarctg—;
X

Jx

y=(3+sin°x)
X =t —cost
y=t+sint
6x -1

U +3x-1

y =arcsin X
2

yz(sin x+«&) t92x

X = arctgt

y= 2
Y 1+12

2X—-5
VX2 +9x -6
4x% +1
x+1
Z)arctgx

y = arcctg

y:@+x
a
sint
y = arcigt
TX—-2

VX2 —Tx+4

y = arccth)(iJrl
VXx-1

xX+4

= arcsm J_)
x=g' +t°
{y 3t+e
5X+4

Vx® +3x+5
y =arcsin~/sin X

0)

3
y:[Ssinzx+ 3 )
CO0S 2X

y=lns 4x% +1
4x? +3

3Xy-X?—4y® +4x -6y =1,

. e*=2
lim
x->0 4X

y = [49 in(1+ 4x2)]4

In 7x*—4
7X°+4

y:

x2y+5+e%:0
y

X
lim —
x—+0 X

2 3
y= [65'” X _ cos? ZXJ

4x% 1

y=1In8 5
4x° +1

Xy — x> —2y* +x+10y =8

5 —-3x
X* +6x—16
X3 +3x2y—2xy3 +4=0

y=1In3

lim(L+ 2x)%",

y— (%/XT+3sin2xJ3

y=In x* -3
x?+3’

; B) I|mt95xctg7x r) Ilm(3

; B) limsin6xctg 2x ; r) lim




n) ¢) (x+yp’-e"=0

y= tgx+
)K) 3) lim 4x-1)3X
" cost X—>°°(4X+3)
y=atgt
B.6 a) 5X 8 6) _ [nxcosx -
y= y =3""" —sinx
B) y:arcsm«/smx r) y—ln7ﬁ
x3 —14x+3
) y = edrdgvi—x ) 2" +6' —sin L +x¢ +y7 =0
X
) Int—t* 3 lim (52 F*
Im
{y 4t -3t x—>oo(5X+4)
B.7 a) y=_2X2T 0) y=(3""*—cos4x)®
m
B) X+1 r) X*+3
y= arctg— =1
2x-1 Y= e e
1) 5 . Vx €)  x’y—xy?+5x-10y+2=0
==+
Ay
x) X =sint —cost 3) . e*_3
¢ lim
y=e" -sint x>0 5X
B.8 a) 3x+5 0) _ (otgax ;
y=—on 2 y =2""" +arcsin 3x
B) X r) X’ +5
=Injtg—=+5 =Ing
y (g 2 j y x® —15x
1) = (arctgx + 1) e) e -e?+xy=0
xK) x =t 2! 3) “m(Sx 2)3X
y= 32 4 ¢ X—s00 OX+4
) 2
B9 a) )= 2x* —2x+3 0) y=(2x —c0s3x)
x+4

B) Y =Xx-arccosx —v1—x r) _|n3x3—1
e x3+1

) y= (sinx+ &)2“3 ) igy-xy=0

3x-+1
%) x=3cos>t 3 lim (2;‘31) -
y:4sin3t e
B.10 a) 4x+1 0) (tg4x 3
= y=(2 —ctg4x)
4 Ux®—6x+4
B) _ 4 x_l) 1") X +4
Y = arcelg (x+l y=Iy5,3
) 2 e) x
y:(x3+2)x X+y2x—ey=0
X
XK 3 . 2x-1
) { »tim (222)
¢ X—>0
y=3t+e

Paszpnen NeS IuddepenunanbHoe ucyucaeHne PyHKIUH HECKOJIBKHUX IePeMEeHHBIX.
3aoanue 5.



B 3amauax nana ynkums Z=F(X, y).

Haiitu:
1) monubIit muddepenpan dz; 0%z 8%z

3) YacCTHbIE TIPOU3BO/IHBIE BTOPOTO MOPSAKA —; —

X oy
2 2
2) nuddeperuman BToporo mopsiaka. 4) cMeIaHHbIE YaCTHBIE TPOU3BO/IHBIE % u Z—
X y
X
7 _ X
B.1 Z = xlnl . B2Z= y B3 z=2x+4y+e?Y. B4 Z :arcsinu. B5Z=y’
X X+y X+Yy
B6Z-arcctg). B7Z=Inx’+4y . B8z-"% B9 Z-arccosy. B0 Z=X".
X y X
2 cemecTp
Pa3nesa Ne6 UnTerpasibHoe ucunciaeHne GyHKIUI OHON NepeMeHHOM.
3aoanue 1.
Haiitu HeonpenesleHHbIE HHTErPalbl
,g -
B.1a) I5X'e dx; 6) '[\/3— B) .[4e ve* —1dx-
x” +1

B.2 a) _[ZX-e_;dX: 6) [~

Zodx
Vaxd 11
dx; 6) J'exx/ex—ldx; B) Ixcos 2xdx.

B) jeX\/eX —1dx.

X3
B.3 a) Ix4+2

B.A )IX 2dx | . 6) J.xexdx; B)J- 3x%dx

Jaxi-1
3
B.5 a) _[23)()2 (erXB; 6) Ix\/4—x2dx; B) Ixsin 2xdx .

B.6 a)j#d 6) [~ )j'”XdX.

X2

3§/4x

B.7 a) J.Xj)i dx; 6)J. de )J'x3 In xdx .

B.8 a) _[de 6) _[xz cos xdx; B) _[InTde.

3 —x
B.9 a) Ixfi4dx; 6) fsin xcos® xdx; B) .[xe 2dx .

B.10 )dex

B) |Ve* —le*dx.
Paszpnen Ne7 llml)(])epenunanbﬂme YPABHEHHUsI.
3aoanue 2.
Pemmts nuddepennuanbHoe ypaBHEHNE
B.1 y+2xy=3x" e, y(0)=0 B5 xy' -y=x’cosx, y(%):%
B.2 xy'+2y=3x5y2, y(1)=-1

B.6 y'+y=—¢* =
B.3 y'sinx-ycosx=l, y(#)=0 y+y=-e”,y(0)=1
2

. B.7 y +2ytg 2x =sin 4x, y(0) =0
B.4 xy'+y = -x7y, y(1)=1 B.8 yV1-x2+y=arcsinx, y(0)=-1



B.9 (1+x%)y +y=arctgx, y(0)=1 B.10 y'cos’x+y=tg X, y(0)= -1
Pazgea Ne§ UnciioBbie 1 GyHKIIMOHAJILHbIE PSA/IbI.
3aoanue 3.
Hanucath Tpy nepBbIX 4/jieHA CTENEHHOI0 pPsijia 1Mo 3aJaHHOMY 001eMYy YJleHY; HAaliTH UHTep-
BaJI CXOAUMOCTH PSiia M UCCJIeI0BATH €ro CX0AUMOCTh HA KOHIIAX 3TOr0 MHTEpPBAaJia.

B1 X B2 2X . B3 55X B4 (+Dx" B (nN+3x"
4"\Jn 6" +3" 9" 42" 3'(n+2) 5"(n+4)
nyn 3an \/ﬁxn n n
5"x o X nx (n+1)x
B.6 >* | B.7 B8 ————. B9 "X | B.10 2%
3" 44" 5"%n 347" 7"(n+2) Jn

I11. Bonpocs! 1J1s1 MOATOTOBKHU K 9K3aMeHY
no nucuummrnae «\MATEMATHKA»
1 cemecmp
Bonpocut k sx3ameny

1. Marpuusl. Onepanuu Hag MaTpuamMy. TpaHCTIOHUPOBAHUE MATPHIL.
2.  Omnpepenurenu 2-ro nopsiika. Pemenue cucteMsl JByX YpaBHEHUH ¢ ABYMSI HEU3BECTHBIMU
meroqoM Kpamepa.
3. Omnpenenutenu 3-ro nopsaka, n-MepHOro nopsaka. Penienue cucrtemsl TpEX ypaBHEHHUH C
TpeMsi HeM3BECTHBIMU MeToioM Kpamepa.
4.  CBoiiCcTBa ONpEACITUTEIICH.
5. OoOparnas MaTpuia U €€ HaXOXKICHUE C TOMOIIBIO Alij.
6. Munop k-oro nopsinka. Panr MmaTpuIisI.
7. Paznmuunbie GopMBl 3amMCH CHCTEMBI JIMHEHHBIX ypaBHeHH. Teopema Kponekepa-Kamemnn.
Pemenue cucteMbl ypaBHEHUH ¢ IOMOIIBIO OOPaTHON MaTPHILIbI.
8. Haxoxnenune oOpaTHOW MaTPHUIIBHI.
9. Paccrosnue Mexay nByms Toukamu. [loHsATHE €BKINI0BA IPOCTPAHCTBA.
10. [eneHue oTpe3ka B JaHHOM OTHOIICHHH.
11. Yron mexay BEKTOpamH.
12. JluneitHas KOMOWHAIUS BEKTOPOB. N N-MEPHBIX OPTOB.
13. JIuneiHO 3aBUCHMBIE U HE3aBUCHMBIE CHCTEMBI BEKTOPOB.
14. PaznoxeHue BekTopa o 6asucy. EqMHCTBEHHOCTh pa3iokeHusl.
15. Cas3b cucTeMbl BEKTOPOB C CUCTEMOM JIMHEWHBIX YpaBHEHUH.
16. Omnepanuu Hajx BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE MPOU3BEIEHNE BEKTOPOB.
17. Tlpsmas Ha TUIOCKOCTH, pa3IMYHbIC BUIbI YPAaBHEHHS MTPSIMOH.
18. VYron mexay AByMs NPSAMBIMU. Y CIIOBUS NEPIEHANKYISIPHOCTH U APaICIIbHOCTH MPSMBIX.
19. PaccrostHEE OT TOYKH JIO TIPSIMOM.
20. Kpussle 2-ro nopsaka. OKpy>KHOCTb, SJUTUIIC, TUIIepOoIa, napadona.
21. YpaBHeHUE IJIOCKOCTH B TpocTpaHcTBe. O0IIee ypaBHEHHE, YpaBHEHHE TUIOCKOCTH B OTPE3-
kax. HopmupoBaHHoe ypaBHEHHE TIOCKOCTH.
22. PaccrositHEe OT TOYKH /IO MJIOCKOCTH.
23. Ilpsimas B mpocTpaHCTBE, pa3IMYHbIC YpaBHEHUs MPSIMOM B IPOCTPAHCTBE.
24. Yrom Mexay IByMs MPSMBIMU B TIPOCTPAHCTBE. Y CIIOBHSI APAIICIIEHOCTH U TIEPIICHINKYIISP-
HOCTH TIPSIMBIX.
25. TlnockocTh W mpsiMasi B IPOCTPAHCTBE, YroJ MEXKAY HUMH. Y CIOBHS MapajuIeIbHOCTH U TEp-
HNEHIUKYISPHOCTH IPSIMOM U TNIOCKOCTH.
26. MHoxecTBa. JleiicTBUTENBbHBIC YUCia. UHUCITOBBIE MPOMEKYTKH. OKPECTHOCTD TOUKH.
27. Tonarue ¢ynxuuu 'padux ynxmun. CrnocoOwl 3aganus ¢(yHkuid. OCHOBHBIE XapaKTepH-
ctuku pyHkuuid. O6patHas pyHkuus. CiaoxHas QyHKIMS. DieMeHTapHble PYHKINUU U UX IpaduKH.
28. Yucnosas mocienoBarenbHOCTh. [Ipenen uncnoBoil mocnenoBarenbHOCTU. [IpenenbHblil mepe-
XO0J1 B HepaBeHCTBax. [Ipenen MOHOTOHHOM YMCIIOBOM MOCIeI0BaTeIbHOCTH. YKo e.
29. Ilpenen ¢pyHKIMU B Touke U B OeckoHeYHOCTH. OJTHOCTOpPOHHUE Tpenenbl. beckoneuHo 60iib-
nrast yHKIMS.



30. beckoneuno manslie pyHkuuu. OnpeneneHust 1 OCHOBHBIE TeopeMbl. CBsI3b MeXy (YHKIIUEH,
e€ mpenenoM u 6eckoHeYHO Majol GyHkmuei. OCHOBHBIE TEOPEMBI O npezenax. [Ipu3Haku cymiecT-
BOBaHHUs IpenenoB. [lepBolil 3ameuaTenbHbli peest. Bropoii 3amedarenbHbli Ipeael.
31. CpaBHeHHe 0€CKOHEUHO MalIbIX (PYHKITMH DKBUBaJICHTHBIC OECKOHEYHO MaJible (DYHKIIUUA U OC-
HOBHBIE TEOpEMBbI 0 HUX. [[ppMeHeHne SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX (PYHKITUH.
32. HenpepsiBHOCTh (yHKIIMU B Touke. HempepblBHOCTH (YHKIIMM B HWHTEpBAJC U Ha OTpE3Ke.
Touku paspsiBa GyHKIMH U UX Kiaccudukanuss OCHOBHBIE TEOPEMBI O HETPEPBIBHBIX (PYHKIUIX.
HenpepsiBHOCTD 31eMeHTapHBIX (hyHKIMN. CBOMCTBA (DYHKIIMH, HEIPEPHIBHOM Ha OTPE3KE.
33. IlpousBoanast GpyHKIMU. 3a1a49u, IPUBOISAIINE K MOHITUIO MPOU3BOHOMN. OnpeneneHne mpouns-
BOJHOM, €€ MEXaHWYECKUN U T€OMETPUUECKUM CMBICI. YpaBHEHHE KacaTeJIbHOM U HOpMaJu K KpH-
BOil. CBsi3bp MeXy HENpepbIBHOCTHIO U auddepenpyemocteio pyakimu. [IponsBoanas cymMMsl,
pa3HOCTH, MpOoU3BEeACHUA U yacTHoro QyHkuuii. [IpousBonHas ciaoXKHOW U OOpaTHOW (PYHKIIUU.
[Tpon3BoiHBIE OCHOBHBIX AJIEMEHTapHBIX (yHKIMH. Tabiuia npon3BoHbIX.
34. lubdepeHunpoBanue HESIBHBIX W IMapaMETPUYECKH 3aJlaHHBIX (QyHKIUH. Jlorapupmuueckoe
muddepeHIpoBaHueE.
35. Ilpou3BoaHbIe BHICIIUX MOPSAKOB SIBHO 3aJaHHOM (QyHKIMHU. MeXaHUYECKUN CMBICH MPOM3-
BOJHOM BTOpOro nopsjaka. [IponsBoiHble BHICIINX NOPSAAKOB (YHKIIMI 3a/laHHBIX HESIBHO U Iapa-
METPUYECKHU.
36. uddepenmman dynknuu. ['eomerpudeckmii cMbicn auddepennnana Gyakaun. OCHOBHBIE
Teopembl 0 nuddepennuanax. Tabmuna nuddepenmnuanos. [Ipumenenue quddepennmana K npu-
OMKEHHBIM BeIYHCIEHISIM. [ depeHnansl BBICIIUX TOPSIKOB.
37. Hexotopsle Teopemsl 0 auddepenuupyeMbix ¢pyHkuuax. [IpaBuna Jlonurans. Bospactanue u
yObiBanue ¢yHkuuid. Makcumym u MUHHMYM (yHknuii. Hambonbiee 1 HanMeHbIee 3HaUYCHHUE
byHkuu Ha orpeske. Boimyknocts rpaduka Gynkuuu. Touku mepermba. Acummnrora rpaduka
¢dbysakuu. O0miasi cxema uccie0BaHus (YHKIIUU U IIOCTPOSHHUE rpaduka.
38. ®opmyna Teitnopa ans MHOrOWIeHA U TS TPOU3BOIBHON (YHKITHH.
39. TloHsATHe W TpeACTaBlICHHE KOMIUICKCHBIX 4ucel. ['eomeTpudeckoe M300pakeHHue KOMIUIEKC-
HbIX yrcen CI0KeHre, BBIUUTaHue, YMHOKEHUE, JIeJICHUE KOMIUIEKCHBIX uncen M3Bneyenue KopHei
13 KOMIUJIEKCHBIX YHCEN.
40. dynkuuu aByx nepemeHHbIX. [Ipenen ¢yHkuuu. HenpepbslBHOCTH (DyHKIMM JBYX NepeMeH-
HbIX. CBOICTBA (PYHKIIM, HEPEPHIBHBIX B OTPAaHUYEHHOI 3aMKHYTON 00J1acTH.
41. YacTHble IPOM3BOIHBIE IEPBOTO MOPSIKA U UX TEOMETPUYECKOE UCTOJIKOBaHHE. YacTHbIE MPo-
M3BOJHBIE BBICIIUX NOpsAAKOB. Juddepenuupyemocts u nonubiil nuddepennman ynkuuu. [pu-
MEHEHHUe MoyiHoro auddepeHuana K npuoImKEHHbIM BhlunciIeHusaM. Juddeperunansl BeICIINX
nopsakoB. [IpousBoanas cinoxHod GyHkuuu. MHBapranTHOCTh (hOpMBI MOTHOTO AUQepeHnnaia.
HuddepenurpoBanue HesBHON (pyHKuMU. KacaTenbHas IIIOCKOCTh M HOpMaJlb K TOBEPXHOCTH.
42. DxctpeMyM (YHKINH JBYX TIepeMeHHbBIX. HeoOX0qiMbIe U JOCTaTOYHBIE YCIOBUS SKCTPEMY-
Mma. Haubounbiiee u HanMeHblIlee 3HaueHHe (PYHKIIMK B 3aMKHYTOM 001acTH.

Il cemecmp
1. Tlonsatue HeompeneneHHOro uHTerpana. CBoHCTBa HeonmpeeaeHHOro uurerpaia. Tabnuuna oc-
HOBHBIX HEOIpeIeIEHHBIX HHTErPaJIOB.
2. OcCHOBHbIE METO/Ibl MHTETPUPOBAaHUS MeTOo]I HeTOCPEICTBEHHOT0 UHTErpupoBanus. HTerpupo-
BaHUE MOJICTAHOBKOM U MO YacTsIM.
3. TlonsAtue o paumoHanbHBIX (QYHKIMAX MHTErprpoBaHue MPOCTEUIIMX PAllMOHAIBHBIX JAPOOEH.
WuTerpupoBanre pallMoOHAIBHBIX JPOOEH.
4. HHTrerpupoBaHHE TPUTOHOMETPUUYECKUX (PYHKIMI. YHUBEpcaibHas TPUTOHOMETpUYECKas MO~
cTaHoBKa. Mcronp30BaHne TPUTOHOMETPHUECKUX MTPe0Opa3OBaHMiA.
5. HWuterpupoBanue uppanuoHadbHbIX (yHKUIUH. KBagpaTuuHble UPpallMOHAIBHOCTU. TpPUTOHO-
MeTpuuecKas nojcraHoBka. MIHrerpupoBanue auddepeHnmaib-Horo OnHoMa.
6. OmnpenenéHHbI HHTErPAJ KaK Mpeaes UHTerpaibHOW cyMMBI. ['eomeTpudeckuit u puzndeckuit
cMbICH ompeneneHHoro uHterpana ®opmyna Heiorona-JleitOunna. OCHOBHBIE CBOWCTBa OIpeje-
JEHHOTO UHTETpaa.
7. Beluucnenue onpenen€HHOro UHTerpaia. MHTerpupoBaHue MOJACTAaHOBKOW M MO yacTsM. MH-
TErpupoOBaHME YETHBIX U HEUETHBIX (DYHKIIMHA B CHMMETPUYHBIX Ipe/esnax.



8. MHuterpan ¢ 0ECKOHEYHBIM MPOMEXYTKOM HMHTEIPUPOBAHMs (HECOOCTBEHHBIH MHTErpai 1- po-
na). Materpan ot pa3psiBHON (QyHKIIMHU (HecOOCTBeHHBIN nHTEerpan |- pona).

9. T'eomerpuueckue U (pU3NYECKHE MPHIIOKEHUS ONpPENeIEHHOr0 MHTErpaia. Beruucienue mio-
maje niockux Guryp, UIMHA AYTU IUIOCKOW KpUBOM, 00BEM Tela, IIIONAaan MOBEPXHOCTH Bpa-
nieHusA. Mexanndeckue IpuIoKEHUs ONPeIeIEHHOIO HHTErpasa.

10. JIBoiino# mHTerpan. ['eomerpuyeckuii U (GU3MYECKH CMBICT ABOMHOTrO MHTErpaiga. OCHOBHbBIC
CBOMCTBA JABOMHOIO MHTErpaja BeluucieHne JBOMHOIO MHTErpana B IEKapTOBBIX U IOJSAPHBIX KO-
opauHarax. [Ipunoxenue JBOMHOrO HHTETpaa.

11. TpoiiHO#l MHTerpai, BbIUMCIEHUE TPOMHOrO0 MHTErpaja B JEKapTOBBIX KOOpAMHATaX. 3aMeHa
IIEPEMEHHBIX B TPOMHOM HMHTErpaie. BerunciaeHnne TpoHHOro HHTErpaia B MUIMHAPUUECKUX U che-
pudeckux koopauHarax [Ipuiioxenue TpodHOroO MHTErpasa.

12. Yucnossle psabl. Psaa reomerpudeckoit nmporpeccun. HeoOXxoauMblil Ipu3HaKk cXOJUMOCTH YH-
CJIOBOTO psiJa.

13. JlocrarouHble NPU3HAKU CXOJUMOCTH 3HAKOIIOCTOSIHHBIX PsiioB. IIpu3HaKku cpaBHEHHs DPsIOB.
[Mpuznax Jlanambepa. Pagukansubiii npusnak Komm. Materpanbubiii npusaak Kamm. O6001mEHHbIIH
FapMOHUYECKHUN Psia.

14. 3nakouepenyromuecs U 3HaKonepeMeHHble psnbl. [Ipusnak JlerOnuna. OOl JOCTaTOYHBIMA
IPU3HAK CXOAMMOCTHU, 3HAKONEPEMEHHBIX PAJOB. AOCONIIOTHASA U YCIOBHAs CXOAUMOCTH YHMCIIOBBIX
psnoB. CBolicTBa aOCOIIOTHO CXOSIIUXCS PSJIOB.

15. ®ynkuuoHanbHble psiibl. OCHOBHBIE TOHATHSL.

16. CxogmmocTh cTeneHHBIX psiioB Teopema AGenst HTepBan u paguyc CXOIUMOCTH CTEIICHHOTO
psina. CBOMCTBA CTENIEHHBIX PSIOB.

17. Pa3noxxenue GyHKUIUM B cTerieHHBIE bl Psaapl Teinopa m Makinopena. Pa3noskeHne HEKOTO-
pbIX AyieMeHTapHbIX QyHkImi B psag Teiiiopa (MakiopeHa).

18. OO6muwme cBenenus o auddepeHnranbHbIX ypaBHEHUAX. 3a1auu, mpuBosmue Kk Y.

19. VY mepBoro nopsiaka. YpaBHEHUS C pa3Aenstommumucs nepemeHusiMu. Oxnopoausie Y Jlu-
HeiHbIe ypaBHEHHs. YpaBHeHUs bepHymmm. YpaBHeHue B moiHbx aupdepennuanax. MaTerpu-
PYIOIUI MHOKHUTENb.

20. Y BBICIIMX TOPSAKOB. YpaBHEHUS, JOMYCKAIOUIME MOHIKEeHHe mopsaka. Jluneitasie Y
BBICIINX MOPAAKOB. JInHelHble onHopoaHbie 1Y BTOporo nopsaka. Jlnnennsie oqnopoausie 1Y -
ro MopsaKa.

21. UnterpupoBanue /Y BTOporo mopsjaka ¢ NOCTOSHHbIMU Ko3(hduimentamu. HTerpupoBanue
JIOZY BTOpOro nopsaka ¢ nocTossHHbIMU ko3¢ uunentamu. Murerpuposanue JIOAY n-ro nopsa-
Ka C MMOCTOSTHHBIMH KO3 PHUIIMEHTaMH.

22. Jluneitnpie Heomnopoubie JIY. Ctpykrypa obmero pemenus JIHAY Broporo mopsiaka Meton
BapHalMM MIPOU3BOJIbHBIX NOCTOSHHBIX. VHTerpuposanue JIH/IY BTOpOro mopszika ¢ nmocTossHHBI-
MU KO3 dULIMEeHTaMH U ITpaBOl YacThlo crienuanbHoro Buga Murterpuposanue JIHAY n-ro nopsa-
Ka (11 > 2) ¢ MOCTOSIHHBIMH KO PUIIMEHTaMH 1 IPABOI YaCThIO CHICHUATBLHOTO BH/IA.

23. Cucrema J1Y. UaTEerpripoBaHue HOPMAIBHBIX crcTeM. CHCTeMbI IMHEHHBIX [IY ¢ TOCTOSTHHBI-
MU KO3 UIIEHTaMH.

Kpurepun oneHkm:

- meopemuueckue sk3amerayuornvle gonpocwl (0 — 20 6annoB). MakcuManbHOE YHCIIO OAIOB BbI-
CTaBJISIETCS CTY/ACHTY, €CIIM OH B MOJIHOM O0BEME PacKphLI COJIEp’KaHUE JBYX HK3aMEHAIIMOHHBIX
BOIIPOCOB.

111. Dx3aMeHaIMOHHBIE 3aa9H
o pucruminae «KMATEMATHKA»
1. Haiitu npenens! GyHKIMI

2_
a)limw Xo==3; X, =1; X, =00;

% 2x2 +X—3
. -6 _ctg2x (3x+7)°
0 |Imx—;B lim——=; 1) I
)l e et i 5
2. HaiiTu mpou3BOIHbIE CIAEAYIOMINX (HYHKITUH

a) y = 2x—3 0) y= (3sm4x —t922x)3

Ax34+3x-2




B) y = arcsin(In cos x) r) y_ins|4- NE

\'x® —9x
2_ e cosxy —2x+5y =0
z) y = (cos 4x) X -30x+D) ) Xy y
XK) X =t+Insint 3) lim (14 2)3**+
X
y =t—Incost X—®
3. Haiitu HeomnpeaeieHHbIE HHTETPaJIbI
5x%dx 3 4x dx

a : 6) | 7xe**dx; B) | —.

)I4X3—1 )] )I\/Sx —4
4. BolYMCIUTh OINpeieTICHHbIE MHTETPAJIBL:

Ned I,

a) [-—2—dx; 6 23c032xsin xdX .
ekl

5. Pemuth muddepennuanbHoe ypaBHEHHE

y=xy' ~

a) X—yy ' =2, y(1)=1

6) (2-x°)dy=[i—y dx,y(3)=1

B) V1-x (xy'+y)=1, y(1)=1

xtgl —y=xy, y(h= 2

6. Haﬁ;I/I nuddepeHnrai BToporo mopsaka

2

a) Z=xsiny+ycosx. 6) z-_Y .
Jxy
B) z=2cos(xy)+3sinx. 1) z=3y* +5x’.
7. Jaunyro ¢pynkuuto Z=F(X, y) ucciaenoBaTh Ha SKCTPEMYM.

a) Z=3x+3y*+5xy+X-y+5.

6) Z=x+2xy-y*+6x+10y+l.

B) Z=4-5x* -y - 4xy - 4x -2y.

8. .HamucaTh Tpu mepBbIX 4ieHa CTETIEHHOTO Psijia Mo 3aJaHHOMY OOIIeMYy 4YIeHY; HalTH WHTEepBal
CXOJIMMOCTH Psifia U UCCIIEIOBATh €r0 CXOJMMOCTh Ha KOHIIAX ATOT0 HHTEpBaja

an . 6) 3n Xn . B) 2I"I Xn . r) 6nxn

9"(n+1) 5" 3"+ 7" 5" +3"

Kpurtepum oneHKH:

- axsamenayuonnas 3adaya (0 — 10 6amnoB). MakcuManbHOE YHCIIO OAUTOB BBICTABIISIETCS CTYIACH-
Ty, €CJIM OH MPABUIBHO PelIni, OPOPMUI U OOBSICHIII PelIeHUE SK3aMEHAIMOHHOM 3a/1a4u.

o OrieHKa «OTJIMYHO» BBICTABIISIETCS CTYJEHTY, eciiu oH Habpan 88-100 Gamios

Orenka «xoportro»- 73-87 6amios,

OreHKa «yI0BJIETBOPUTEIBHON- 55-72 Gaios,

OrieHKa «HEYAOBJIETBOPUTEIHLHO»- MEHEE 55 0aioB.

3auéT BBICTABISETCS CTYACHTY, €CIM OH HaOpaisl He MeHee 55 6aiioB

a)




