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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. IlporpaMma orieHUBaHUS KOHTPOJIHPYEMOW KOMIIETECHINH:

3 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 Pasnexn 3. BBenenue B MaTeMaTh- 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
4 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-
Oota Ned
) 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
MonaynbpHass KOHTpOJIbHAs paboTa - CPEeCTBO MPOMEKYTOYHOTO KOHTPOJISI OCTaTOYHBIX 3Ha-
HUN U YMEHHH, OOBIYHO COCTOSAIIEE U3 HECKOJIbKUX 3aJaHUN , KOTOPbIE CTYJIEHT JAOJKEH PEIIUTD,
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-

HUSI TOYKA OCTaHOBUTCHA?
Bapuant nnauBuayanbHoii padorbr Ne3
1. BeraucinuTh HEONpeaeIeHHbIE HHTETPaIbI:

5 4 3
) [x(r-6)(x+3)a o) [ZEE K g I[55i”4><+%%—§+6e“jdx.

2. BeruucnauTe onpeeaeHHbIN HHTETpal




j‘ (12x2 —6x+ 4)dx.
%3

|. KomnJiekT 3aganuii 17151 KOHTPOJIbHBIX padoT
3 cemecmp
KonTposmpyemsblii moayan Nel

Pasznen Nel JIuneiinas anreopa.

Pa3znesn Ne2 AnanuTn4yeckasi reoMmeTpus
152

1. Haiitu A™ B Tabmuanax Taycca: 4|7 1 2

301
SX, —4X, + X, =-9
2.Pemmnts meronamu Kpamepa u I'aycea: | _ x 4 3x, +2x, =15
2% — X, = X3 =—2
3. Iloxasath, 4TO BEKTOPEI dy, 8,, d; 00pa3yroT 0a3uC ¥ HAUTU KOOPAUHATHI BEKTOPA b B 3TOM 6a-
suce: & =(2-2;1),.4, =(-113).d, =13 -1), b=(-1512)
4.Haiitu Bce 0a3uCHbBIE PELIEHHS] CUCTEM YpaBHEHUM:
—3X +2Xy — X3 +2X, +5%5 =8
2% —3X, + X3 + X5 =-10
4%y +5Xy +3X3 + X4 — X5 =14
5.Haiitu ucxo/1Hoe oropHOE peLIeHne CUCTEMbl YPaBHEHUI:
A%, — X, +2%X; — X, + X =12
X +2X, =X =X, —X; =6
5%, +4X, +5%; + X, —X; =28
6. Ilokasats, 4TO BEKTOpEI dy, 8,, d; 00pa3yroT 0a3uC ¥ HAUTU KOOPAMHATHI BEKTOPA b B 3TOM 6a-
suce: &, =(2-2;1),.8, =(-113).4,=(L3,-1), b=(-1512)
KonTposmmpyembiii MoayJib Ne2

Pa3zgea Ne3 BBenenue B MaTeMAaTHYECKUA aHAIN3.
1. MHccnenoBaTh GyHKIHIO HA HETIPEPHIBHOCTD:

J2x13-3
x? -9
2
2.  BBIMHCIHTB OPEIENs: a) fim X ~3%+4 ; 6) jim ¥ *4X+1;
x>3 2x% —5x -3 xo0 X3 4 X2 42

5x+1
B) jim 5X=1-3; 1) .im[4x+3] .
X2 \/9X7_2_4 x>0\ 4X — 2
KonTposmmpyembiii MoayJib Ne3
Paznen NedluddepenunanbHoe ucHucaeHne (PYHKIUI 0JHOMH MepeMeHHO.

1. Haiitn npou3BoHbIE 3a1aHHBIX (QYHKIMH: @) y = L;

6)y = (4" +cos® 3xJ; B) y = (arcty 2x) " r)e” —3xy? +y° =0.
4 cemecmp
Koutposmpyemsliit moayans Ned
Paznes NeS JInpdepenunaibHoe ucunciaeHne GyHKIUI HeCKOIbKHUX NepeMeHHbIX.
Pa3zpnen Ne6 UnterpupoBanue (yHKUMHA OAHOM IepeMeHHOM
1. HaliTi HeonpeieleHHbII NHTErpajl U BBIYUCIUTD ONPEACIEHHBIA HHTETpaJl.

- ¢ odx
a) | xsin4xdx; 0); = .
'[ '!. xv/1—In%x
Kontpommpyemsiii Mogyib NeS
Paszpen Ne7JuddepeHunanbHbie YypaBHEHH.



Pa3nes Ne§ UnciioBble M (PyHKIMOHAJIBHBIE PSI/AbI.
Pazgen Ne9 Kparubie uHTerpaibl
1. Haiitu obriiee pemienue auddepeHIHaIbHOrO ypaBHEH ST Y’ — YigX = COSX M YaCTHOE pelleHHE,

YAOBIETBOPSIONIEE HAYATBHOMY YCIIOBUIO Y, =5 TIpH x =0

2. HanucaTh Tpu mepBbIX WiE€HA CTENEHHOTO psla Mo 3aJaHHOMY O0IIeMy 4WIeHY g:(‘f‘ 1)>;n) : HaifTn
n+
MHTEPBAJl CXOAUMOCTH psifia U UCCIIEI0BATh €T0 CXOMMOCTh Ha KOHIaX ATOI'0 MHTEpBAJIa.
Il. KomniekT pa3HOypoBHEBbIX HHANBUAYAJIBHBIX 32124 U 3aIaHU I
3 cemecmp
Pazgean Nel JIuneiinas anreopa
3aoanue 1.
Pemuts cucremy ypaBHenuii metonom Kopaana—Iaycca:
X —3X, =X, =3+ N
2%, +NX, =X, =—2—-N
2X, +X, + NX; =5
Pazgen Ne2 AnasimTu4yeckasi reoMeTpus
3aoanue 2.
Jansl Bepunnsl TpeyroiasHuka ABC. TpeOyercs HallTu:
1. nmunsl cropon AB u AC, nx ypaBHEHHS U YTIIOBbIE KO (DUITUCHTHI,
2. BEIWYHHY yIiia A B rpagycax;
3. ypaBuenue 6uccektpuchl AK yria A;
4. TOYKy nepeceueHus: Mmeauan tpeyronbHuka ABC;
5. ypasuenue BeicoTbl CN 1 Touky N e€ nepecedenus co croponoit AB;
6. caenarp 4epTEx CO BCEMU JIMHUSAMU U TOUKAMHU.
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)
Pa3nes Ne3 BeieHue B MaTeMaTHYeCKHMIl aHAJIM3.
3aoanue 3.
Haiitu npenenst pynkumii
2
B.1a) xl_%%, Xo =2} Xy =3; X, =0}
/ 2x+3
0) lim ‘/_ 12 X ) limsin2xctg7x ; r) I|m(4x_2) .
10 xoel 4% +3
B.2 a) Ilmﬂ, X,=0; X,=2; X,=0;
% 2X2 —X—6
) lim——=———B) limtg3xctg5x ; r) I|m(6X+2j3x 5
x—6 \/_ \/7T 6x -1
6X+2
B3a) li M X, =3; Xy =-3; X, =, 0) Ilm‘/? \/_ ; B) li Imsmzx,r) Iim(SX_lj
Xﬁxo X* +5x+6 X1 x>0 tg4x x| 5X + 3
B.4 a) lim w, Xg==3; Xog=—2; Xy =0}
% 2x° +5X+2
0) lim———=————;B) lim o ;T) Iim(ZX_A'J
X1 \/F J_ x>0 arcsin 2x x>x\ 2X +5



l l 2x+3
B.5a) lim ﬂ 0=2; X =4; X,=0;0) lim—————=; B) i mCtg?X'r) lim| 2X=2
=% 2X2 —Tx—4 x5 x-0 Ctg 2X x—n| 5Y + 4
[ [ 3x+4
B.6 a) Ilmﬂ Xo=2; X, =5} X, =00; 0) lim———————; B) lim 2 ;T Iim[2X+Sj
x>% 2X2 —15X + 25 ' X2 x>0 arctg3x ~ 7 xo= 2x—5
7x% +26X—8 _ _ . tg4x (3x-1)"°
B.7a) im————— =1; X, =—4; X, =%; 0) lim—————; B) lim ;T) lim
) x>% 2x% +Xx—28 ' % 0 ) x4 [y — Je_ > B) x-0 §in 3X ) Hoo[3x+2j
l / 5x-2
B.8 lim w , Xo=5; X, =-5; X,=0; 0) lim—————; B) I|mt95xctg7x r) lim S+ 7
x>% X2 +15x+50 x—>3 <\ 3X—4
3x* +5x -8 2x -7\
B.9 lim=————, x,=-2; X, =1; X, =, 0) lim ;B Ilmsm6xct 2X;T I|m
x>% 2x2 +3x 5" ° 0 )HS,/ ./7_ ) g ) (2x+5)
2X+4
B.10 1im & T oy~ 15 =0; 6) nm“+ “VOTX Y tim arc"gzx 1) Iim[5X+6j
X—>Xg 3)( +8x+5 X—2 x—>0 x> 5X —1
Paznen Ned ludpdpepenuuaibHoe ucuncjieHme q)ymcmm O/THOM MepeMeHHOM.
3aoanue 4.

Haiitu npou3BoHbIE ClIeayrOMMX QyHKITUN

B.1 2) )/:73)(_7 6) y = 55in2x+ 3 )
3\)X3 +6X—-2 COS 2X
B) 2 T) 4x? +1
=Inarctg—; =In¢
y g X d 4x% +3
Y2 _A\2 . _1-
) y=(3+sin3x)ﬁ e)  3xy-x’—4y®+4x-6y=1;
xK) {x =t —c-ost 3) i X2
y=t+sint -0 4X
B.2 a) y= ) X36:(_ ;:_l 6) y= 4arctgz>< +In(1+4x2 )]4

B) y = arcsin x=3 r) y=In X' =4
2x-1 7x% +4

M y=(sinx++/x) 92X ¢ x2y+5+eV=0
y X

K) X = arctgt 3) 5
lim —
y= y= 2 x—>+0 3X
1+12
B.3 a 2x-5 0 ) 3
) y= Tior 6 ) y= (65'” X _cos? ZXJ
2 2
B) y = arcetg 4x* +1 r) y=in 4x? -1
4x2 +1
) y_(1+X2)arctgx &) xy—x’ -2y’ +x+10y =8
) (o2 3) Iim(z— 4 ]
sint -0\ 3x  e*-1
y = arctgt
B4 a) o Ix-2 0) 3 5
Y= = 437X _cos3x
VX2 —Tx+4 y
B) — arcctg >t n T L
= g«/x—l Y= rex—16
1) X+4 e)  x+3xPy-—2xy° +4=0

y= (arcsin \/;) "



xK) {x:e‘ﬂ2 3) lim (1+ 2x)°".

y=3t+e'
B.5 a) _ 5x+4 0) in2x )
= e y= (¥ ren)
B)  y=arcsin+/sinx r) y=ln X3
x?+3’
1 e T-et=
), th+ j ) (x+yl’—e*=0
xK) 3 lim >
" cost X—>°°(4X+3)
y=atgt
B.6 a) y- \/% 6) y=(3xcosx_sin x)5
X* +5x+4
B)  y=arcsin+/sinx r) y:m?ﬂ
x3-14x+3
Y — g@rdgVI-x s sint s y =0
X
K) x=Int-t3 3) lim (5x=2 3%
Im
{y 4t -3t X—>00 (5X+4)
B.7 a) :\/22X77 0) y=(3"*"*—cos4x)®
X —=5x+1
B) 2x+1 T) X2 +3
arct =
y= g -1 y=In x* +6x
) (2 4)& €)  xXy—xy’+5x—10y+2=0
y=|<=+
X
xK) X =sint —cost 3) . e*=-3
. lim
y=e' sint x>0 5X
B8 a) 3x+5 0) _(tg4x '
y=—— y=1\2 +arcsm3x)2
Jx® —5x+9
B) X r) X’ +5
=In|tg=+5 =Ing
y (g j y x° —15x
) = (arctgx + 1™ e) e -eP+xy=0
3
)K) x = t%e! 3) ||m(gx i) X
y =3t% +1° x0T
2 2
B9 a) y:\/2x -2x+3 6) yz(zx —cos3x)
x+4

B) y =Xx-arccosx —v1—x r) y—lni/ﬁ
x3 41

2 y: s1nx+\/_>2x+3 e) 1gy-xy=0

- 3 x—3 Bx+1
) X= 3cos t ) )!EI]O(ZX+4)
y= 4sin3t
B.10 a) C Ax+l 0) _ (~ie4x 3
_ y=|2%" —ctgdx
B) y= arcctg{_lj F) = In$ )‘:574-4
x+1 YT ax 13



) 2 e x

y:(x3+2)x Z4yx—e’ =0
X
XK) P 3) | 3x+2 )2X-1
= ¢ Im
{x e + l X_)oo(3x 2)
y=3t+e
Paszpen NS luddepenunanbHoe HCHUCTIEHHE (PYHKIUI HECKOJIBKHUX NIepeMEHHbIX.
3aoanue 5.
B 3agauax nana ¢pynkuus Z=F(X, y).
Haiitu:
1) monubiit muddepenpan dz; 0%z 0%z
3) YaCTHBIE TIPOU3BO/IHBIE BTOPOTO MOPSAKA —; —
ox° oy
2 82
2) nuddeperuman BToporo mopsiaka. 4) cMelIaHHbIE YaCTHBIE TPOU3BO/IHBIE % n—s
X y
7 x
B1Z=xlhY., B2Z= y B3 z=2x+4y+e”. B4 Z —arcsin 2=y, B5Z= y’
X X+y X+Yy

B.6Z=arcctgl. B.7 Z=In{x*+4y . B.Szzln—x. B.9Z=arccosl. B.10 Z =X’
X y X

4 cemecTp

Pa3nesa Ne6 UnTerpasibHoe ucuncienne GyHKI U OHON NepeMeHHOMH.
3aoanue 1.

Haiitn HeonpeneleHHbIE MHTErPaJIb

B.12) ISX-e;dx; 6) _[

\/3)(— B) .[4e veX —1dx -
+1

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

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

B) jeX\/eX —1dx.

X3
B.3 a) IX4+2

xdx

: B)J' 3X2dX

Jaxi-1
3
B.5 a) _[23):(4—(1)(3 6) Ix\/4—x2dx; B) jxsiandx.

B.4a )j ; 6) [ xe"dx

2

)J‘In:dx.

B.6 a) I#d 6).f§/4
X

de B) Ix3 In xdx .

B.7 a) f X‘jﬁ dx; 6) j
B.8 a) Ide 6) Ixz cos xdx; B) J'InTXd

dx; 6) jsin xcos’® xdx; B) .[xe7dx.

5x3
BYa) | e

B.10 )dex

6) J.1+\/F. B) I\/ex—lexdx.

Paznen Ne7 {udpepeHuuabubie ypaBHEHUs.



3aoanue 2.
Pemute muddepennmanbaoe ypaBHEHHE

B.1 y+2xy=3x>e™, y(0)=0 B.6 y+y=-e*, y(0)=1

B.2 xy'+2y=3x’Y y(1)=-1 B.7 y +2ytg2x=sin4x,y(0) =0
B.3 y’'sinx-ycosx=l, y(%):o B.8 yV1-x*+y=arcsinx, y(0)=-1
B4 xy+y = 42 y(1)=1 B.9 (1+x%)y +y=arctgx, y(0)=1

no?
+\Vy= = -
B5 xy' -y=x’cosx, y(z)=7 B.10 y'cos“x+y=tg X, y(0)=-1
2 2
Pa3zgea Ne§ UnciioBbie 1 GyHKIIMOHAJILHbIE PSA/IbI.
3aoanue 3.
Hanucath Tpu nepBbIX YieHA CTENEHHOIr0 Psiia Mo 3aJaHHOMY 00IIeMY YieHY; HAWTH UHTep-

BaJl CXOAUMOCTH psijia U HCCJIEA0BATD €0 CXOAUMOCTDb HA KOHIIAX 3TOIro HHTEpBAaJia.

B1 X B2 22X 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 nx (n+1)x
B.6 . B.7 8 —. B9 "X | B.10 2%
3" 44" 5"%n 347" 7"(n+2) Jn

I11. Bonpocs! 1J1s1 NOATOTOBKHU K IK3aMeHY
no nucuummnae «KMATEMATUHKA»
3 cemecmp
Bonpocut k sx3ameny

1. Marpuusl. Onepanuu Hag MaTpulaMu. TpaHCIIOHUPOBAHUE MATPULL.
2. Omnpepenurenu 2-ro nopsiika. Pemenne cucteMsl JByX YpaBHEHUH ¢ ABYMSI HEU3BECTHbBIMU
meroqoM Kpamepa.
3. Omnpenenutenu 3-ro nopsaka, n-MepHOro nopsaka. Penienue cucrtemsl TpEX ypaBHEHHUH C
TpeMmsi Hen3BeCTHbIMU MeToJioM Kpamepa.
4.  CBoWCTBa ONpECITUTEICH.
5. OoOparnas MaTpuIa u e€ HaXOKJICHUE C TOMOIIBIO Alij.
6. Munop k-oro nopsaka. Panr MaTpuisl.
7. Paznuunble Qopmbl 3amucu cCUCTEMbI JIMHEHHBIX ypaBHeHUI. Teopema Kponekepa-Kanemnu.
Pemienue cuctemMbl ypaBHEHUH ¢ TOMOIIBIO OOpaTHON MaTpHIIbI.
8. Haxoxnenune oOpaTHOI MaTPHIIHI.
9. PaccrosHue Mexy nAByMs Toukamu. [loHsATHE €BKIINI0BA IPOCTPAHCTBA.
10. [eneHue oTpe3ka B JaHHOM OTHOIICHHH.
11. Vron mexay BEKTOpaMH.
12. JluneitHas KOMOWHAIUS BEKTOPOB. N N-MEPHBIX OPTOB.
13. JIuneltHO 3aBUCHMBbIE U HE3aBUCUMbIE CUCTEMBI BEKTOPOB.
14. Pasnoxenue BekTopa 1o 6a3ucy. EnuHCTBEHHOCTD pa3iioKeHHUs.
15. CBs3b cucTeMbI BEKTOPOB C CUCTEMOM JTMHEWHBIX YpaBHEHU.
16. Omnepanuu Hajx BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE TIPOU3BEICHNE BEKTOPOB.
17. Tlpsimas Ha MIOCKOCTH, pa3INYHbIC BUABI yPAaBHEHUS IPSIMOM.
18. VYron mexay AByMs NPSMBIMU. Y CIIOBUS NEPIEHANKYISIPHOCTH U NAPAJICIIbHOCTH MPSIMBIX.
19. PaccrostHEE OT TOYKH /IO MIPSIMOM.
20. Kpussie 2-ro nopsaka. OKpy>KHOCTb, SJUTUIIC, TUIIepOoIa, mapadona.
21. YpaBHeHHE TUIOCKOCTH B IpocTpaHcTBe. OO0IIee ypaBHEHHE, YpaBHEHHE TUIOCKOCTH B OTPE3-
kax. HopmupoBaHHOE ypaBHEHUE MIIOCKOCTH.
22. PaccrosHue OT TOUKH J0 IUIOCKOCTH.
23. Ilpsimas B mpoCTpaHCTBE, pa3IMYHbIC YpaBHEHHs MPSIMOM B IIPOCTPAHCTBE.
24. Yrom Mexay IByMs MPSMBIMU B TIPOCTPAHCTBE. Y CIIOBHSI APAIICIIEHOCTH U TIEPIICHINKYIISP-
HOCTH IIPSIMBIX.
25. TlnockocTh W mpsiMasi B IPOCTPAHCTBE, Yroj MEKAY HUMH. Y CIOBHS MapajUIeTbHOCTH U TIEp-
NEHAUKYISIPHOCTH MPSMOM U MJIOCKOCTH.
26. Muoxecrsa. [lelicTBuTenbHbIe uncia. YncnoBble mpoMekyTKH. OKpeCTHOCTh TOUKH.



27. Nonsarue pynkuuu 'padux pynxnun. CrnocoOwl 3aganus ¢yHkimid. OCHOBHBIE XapaKTepH-
ctuku pynakmmii. O6parnas Gynkius. CinoxxHas GyHKIMA. DJIeMEHTapHbIe GYHKIIUU U UX TpaduKu.
28. YucnoBas mocienoBaTenbHOCTh. [Ipenen 4ncinoBol mocnenoBaTenbHOCTH. [IpenenbHbIi miepe-
X0/ B HepaBeHCcTBaxX. [Ipeaes MOHOTOHHOM YHCIIOBOM MOCIIEI0OBATENBLHOCTH. YHCTIO €.
29. Ilpenen ¢yHKIMM B Touke M B OecKoHEUYHOCTH. OHOCTOPOHHHUE Tpeaesbl. beckoHedHo 60Ib-
mast QyHKIHS.
30. beckoneuno mainsie pyHkuuu. OnpeneneHust 1 OCHOBHBIE TeopeMbl. CBsi3b MEXIy (YHKIIUEH,
e€ npeaenoM U GeckoHeUHO Manoi GpyHkuueil. OcHOBHBIE TeopeMbl 0 npeaenax. [IpusHaku cymect-
BOBaHHUs IpenenoB. [IepBolil 3ameuaTenbHbli pezest. Bropoii 3amedarenbHbli Ipeael.
31. CpaBHeHHe 0€CKOHEUHO MaIbIX (PYHKITMH DKBUBaJIEHTHBIC OECKOHEYHO MaJible (DYHKIIUUA U OC-
HOBHBIE TEOpEMBbI 0 HUX. [[puMeHeHne SKBUBAJICHTHBIX OECKOHEYHO MaJbIX (PYHKITU.
32. HenpepsiBHOCTh (yHKIMU B Touke. HempepblBHOCTH (YHKIIMM B WHTEpBAJE U Ha OTpE3Ke.
Touku paspsiBa GyHKIMH U UX Kiaccudukanuss OCHOBHBIE TEOPEMBI O HETPEPBIBHBIX (PYHKIUIX.
HenpepsiBHOCTD 3eMeHTapHBIX (hyHKIMN. CBOMCTBA (DYHKIIMH, HEIPEPHIBHOM Ha OTPE3KE.
33. IlpousBoanast GpyHKIMHU. 3a1a49u, IPUBOISAIINE K MOHITUIO MPOU3BOHOMN. OnpeneneHne mpous-
BOJHOM, €€ MEXaHWYECKUN U T€OMETPUUECKUIM CMbICI. YpaBHEHHE KacaTeJIbHOM U HOpMaJu K KpH-
BOi. CBsi3b MEXy HENpepbIBHOCTHIO U auddepenppyemocteio Gyakun. [Ipon3BoaHas CyMMsl,
pa3HOCTH, MpOoU3BeACHUA U yacTHoro QyHkuuid. [IpousBomHas cloKHOW U OOpaTHOM (PYHKIIHH.
[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTapHBIX (yHKIMHA. Tabiuia npon3BoHbIX.
34. luddepennupoBanue HESIBHBIX U MapaMeTpUyecKu 3agaHHbIX ¢GyHkiuil. Jlorapudmuueckoe
maddepeHIpoBaHue.
35. IIpou3BoaHbIEC BHICIIUX MOPSAKOB SIBHO 3aJlaHHOM (QyHKIMHU. MeEXaHUYECKUH CMBICT MPOH3-
BOJIHOM BTOpOTO Topsiaka. [Ipon3BoiHbBIC BRICIIMX MOPSIKOB (QYHKIUI 3aJaHHBIX HESIBHO U Iapa-
METPUYECKHU.
36. uddepenmman dynkuuu. ['eomerpudeckmii cMbicn auddepennnana Gyakuun. OCHOBHBIE
teopembl 0 nuddepennmanax. Tabmuna nuddepenmnuanos. [Ipumenenue muddepennnana Kk npu-
OMKEHHBIM BeIYHCIIEHISIM. [ depeHinansl BBICIINX TOPSIKOB.
37. Hexotopsie Teopembl o auddepenuupyeMbix ¢pyHkuusax. [IpaBuna Jlonurans. Bospactanue u
yObiBanue ¢yHkuuid. Makcumym u MUHEMYM (yHknuii. Hanbonbiiee ' HanMeHbIee 3HaUYCHHUE
¢byHkuuun Ha oTpeske. BoimykiocTs rpaduka ynkuuu. Touku mepermb6a. AcumnroTa rpaduka
dbynkuun. OOmas cxema ucciieoBaHus (PyHKIIMU U TOCTpOeHUE Tpaduka.
38. ®opmyna Teitnopa a1t MHOTOYJIEHA U 7Sl TPOM3BOJIBHON (DYHKIIMH.
39. TloHsATHEe W TpeACTaBIICHHE KOMIUIEKCHBIX uucel. ['eomerpudeckoe M300pakeHHue KOMIUIEKC-
HbIX yncen CloxeHue, BBIYUTaHNe, YMHOXKEHHUE, JiefleHHe KOMITJICKCHBIX yncen V3Brnedenue KopHen
13 KOMIUJIEKCHBIX YHCE.
40. dynkuuu aByx nepeMmeHHbIX. [Ipenen ¢yHkuuu. HenpepbelBHOCTH (DyHKIMM JBYX NepeMeH-
HbIX. CBOICTBA (YHKIIMI, HENPEPBIBHBIX B OTPAaHUYEHHOI 3aMKHYTON 001acTH.
41. YacTHble IPOM3BOIHBIE IEPBOTO MOPSIIKA U UX TEOMETPUUECKOE UCTOJIKOBaHUE. YacTHBIE TPO-
M3BOJHBIE BBICIIUX NOpsAAKoB. Juddepenuupyemocts u nonubiil nuddepennman ynkuuu. [pu-
MEHEHHe MoJiHoro auddepenHuana K npuoImKEHHbIM BblunciIeHusaM. Juddepenunanst BeICIIIX
nopsakoB. [IpousBoanas cinoxHod GyHkuuu. MHBapuanTHOCTh (hopMBI NONHOTO nuddepennnana.
HuddepenurpoBanue HesBHON (pyHKkuMu. KacaTenbHas IIIOCKOCTh M HOpMaJlb K TOBEPXHOCTH.
42. DxcTpeMyM (YHKIHH JBYX TIepeMEeHHBIX. HeoOX0iMbIe U JOCTaTOYHBIE YCIOBUS SKCTPEMY-
Mma. Hauboubiiee u HanMeHblIee 3HaueHHe (PYHKIIMK B 3aMKHYTOM 001acTH.

Il cemecmp
1. Tlonsatue HeompeneneHHOro uHTerpana. CBoNCTBa HeompeaeneHHOro uurerpaina. Tadnuna oc-
HOBHBIX HEONPEIeIEHHBIX HHTETPAJIOB.
2. OcCHOBHbIE METO/IbI MHTETPUPOBAHUS MeTOo]I HeTOCPEICTBEHHOT0 UHTErpupoBanus. MHterpupo-
BaHUE MOJICTAHOBKOM U MO YacTsIM.
3. TlonsAtue o paumoHanbHBIX (GYHKUUAX MHTErpupoBaHUEe MPOCTEUIIMX PAllMOHATIBHBIX JAPOOEH.
WuTerpupoBanre pallMoOHAIBHBIX JPOOEH.
4. HHTrerpupoBaHHE TPUTOHOMETPUUYECKUX (PYHKIMI. YHUBEpcaibHas TPUTOHOMETPUYECKas MO~
cTaHoBKa. Mcronp30BaHne TPUTOHOMETPHUECKUX MTPe0oOpa3OBaHMiA.



5. HWuterpupoBanue uppanuoHanbHbIX GyHKUIME. KBagpaTuuHble MppallMOHANBHOCTU. TpUTOHO-
MeTpHuYecKas mojacTaHoBka. uterpupoBanue nuddepeHnnaipsHoro OMHoOMa.

6. OmnpenenéHHbIl HHTETpaNl KaK Mpees WHTErpaibHON cyMMBI. ['eomeTprueckuil u puzndeckuit
CMBICIT ompenesieHHoro uHrerpana @opmyna Herorona-Jleiitoauia. OCHOBHBIE CBOWMCTBa OIpee-
JIEHHOT0 UHTErpasa.

7. Beruucnenue omnpenenéHHOro UHTErpaina. MHTerpupoBaHue MmoJCTaHOBKOM M 1o vactsaMm. MH-
TErpUpPOBaHUE YETHBIX U HEYETHBIX (PYHKIUNA B CHMMETPUYHBIX Ipeesax.

8. Muterpan ¢ 0eCKOHEUHBIM MPOMEXKYTKOM MHTEIpPUPOBaHMsI (HECOOCTBEHHBIH MHTErpan 1- po-
na). MaTerpan ot pa3peiBHOM (yHKIMM (HecoOcTBeHHBIN nHTEerpan |- pona).

9. T'eomerpuueckue u (pu3NYECKUE MPHIIOKEHUS ONPENeIEHHOrO MHTEerpaia. Beluncienue mio-
maed wiockux (uUryp, JJIUHA AYTH IJIOCKOW KPUBOHM, 00BEM Tela, IO TOBEPXHOCTH Bpa-
nieHus. MexaHn4ecKue MpUI0KEHUs ONPENeIEHHOIO HHTETpaa.

10. JIBoitnoii unTerpan. ['eomerpudeckuit u puzndeckuii CMbICT IBOMHOrO MHTErpana. OCHOBHbIE
CBOMCTBA JBOWHOIO MHTErpasia BerunciaeHue JBOMHOIO MHTErpajia B IEKapTOBBIX U MOJIAPHBIX KO-
opauHarax. [Ipunoxenue 1BOWHOIO HHTErpaa.

11. Tpoiino#t mHTETpasn, BEIYUCICHHE TPOWHOTO MHTErpajia B JACKApTOBBIX KOOpPJWHATAX. 3aMeHa
NEPEMEHHBIX B TPOWHOM HMHTETpajie. Brranciaenne TpoiHOTo HHTETpaia B IMIIMHAPHUECKUX U che-
pudeckux KoopauHarax [Ipunoxenue TpoOMHOTro UHTErpaa.

12. Yucnossie psaabl. Psg reomerpudeckoit mporpeccuu. HeoOXoauMelid mpu3HaK CXOTUMOCTH YH-
CJIOBOTO psija.

13. JlocratouHble PU3HAKH CXOJMMOCTH 3HAKOIIOCTOSIHHBIX PsioB. [Ipu3HaKku cpaBHEHHS PSIOB.
[Tpuznak [amam6epa. Pagukansabiii npusHak Komm. MaTerpansubiii npusnak Kamm. O600mEHHBIM
FapMOHMYECKUH PSI.

14. 3nakouepenyrouecs U 3HakonepeMeHHble psabl. [IpusHak JleiiOnuna. O6muil 1ocTaTOYHBIN
IPU3HAK CXOAUMOCTH, 3HAKOIIEPEMEHHBIX psAA0B. AOCOIIOTHAsI U yCIOBHAs CXOJMMOCTH YHCJIOBBIX
psiioB. CBONCTBa aOCOIIOTHO CXOJSIIUXCS PSJIOB.

15. ®yukuuoHanbpHbIe psiibl. OCHOBHBIE OHSTHSL.

16. CxomumocTsb creneHHbIX psaaoB Teopema AGens MHTepBai U paguyc CXOAMMOCTH CTEIIEHHOTO
psana. CBoiicTBa CTETICHHBIX PSIOB.

17. Paznoxenue GyHKIUM B cTeneHHbIE psbl. Psaasl Teinopa u Makinopena. Pa3nojxeHne HEKOTO-
pBIX 2eMeHTapHbIX GyHKIMi B psaa Teitnopa (Makinopena).

18. O6ume cBenenus o AMddepeHnnanbHbIX ypaBHEHUAX. 3aauu, npuBosmue k Y.

19. 1Y nepBoro nopsiaka. YpaBHEHHS C pa3essonmmMucs nepeMeHHbiMu. Onnoponasie 1Y Jln-
HeiHble ypaBHeHUs. YpaBHeHUs bepHymmu. YpaBHeHue B moiHblx aupdepenuumanax. Uuterpu-
PYIOLIMIT MHOXHUTEIb.

20. Y BbICIIMX HOPSAKOB. YpPaBHEHUS, AOMYCKAaIOUIMe MOHMKeHUe mopsiaka. Jluneinsie Y
BBICHIMX MOPSAAKOB. JInHelHble oqHOpoaHbIe 1Y BTOpOro nopsaka. Jlunennsie oqnopoausie 1Y n-
ro MopsaKa.

21. WarerpupoBanue [[Y BTOpOro mopsjka ¢ MOCTOSHHBIMU KoddduimenTamu. HTErpupoBanme
JIOJIY BTOpOro mopsijika ¢ NOCTOSHHBIMU K03 puumenramu. Murerpuposanue JIOAY n-ro nopsi-
Ka C TIOCTOSTHHBIMU KOA(PPUIIUECHTAMH.

22. Jluneitnble HeonHopoaHble JIY. Ctpykrypa obmero pemenus JIHAY Broporo mopsaka Meton
BapHAalllX MMPOU3BOJIBHBIX MOCTOSIHHBIX. MHTErpnpoBanue JIHJY BTOporo mopsjaka ¢ mocCTOSTHHBI-
MU K03 uLineHTaMu 1 MpaBoil yacThio crnenuaibHoro Buaa Murerpuposanue JIHAY n-ro mopsia-
Ka (1 > 2) ¢ moCTOSHHBIME KO3()(DHUIIMEHTAMU U TIPABOH YaCThIO CIICIIMATBHOTO BU/IA.

23. Cuctema J1Y. UnTerpupoBanue HOpMaJIbHBIX cucTeM. CucTembl TMHEHHBIX 1Y ¢ MOCTOSHHBI-
MU KO3PPUITUEHTaAMH.

Kpurepun onenku:

- meopemuueckue sx3amenayuonnsie sonpocwi (0 — 20 d6awioB). MakcuManbHOE YHCIIO OAIIOB BBI-
CTaBIsI€TCSA CTYJIEHTY, €CIIM OH B MOJHOM 00BEME PacKpblI COJEepKaHUE ABYX K3aMEHAIIMOHHBIX
BOITPOCOB.

111, Dx3aMeHanMOHHBIE 321291
no nucuummmae «\MATEMATHKA»
1. Haiitu npenensl QyHKIHIA



a)|| w 0:_3;)(0:1;)(0:00;

x->% 2X% +X—3
2x-3
0) lim—————:38) i ljm 92X ;T) Iim(3X+7]

x-6 [y [9 _ x-0 ctg5x 5x 3Xx—6

2. HaI/ITI/I IIPOM3BOJTHBIC CICAYIOINX (DYHKITHIA
a) y= 2x -3 0) y= (3S'n4x—t922x)3

X3 +3x=2

B) y = arcsin(In cos x) r) N ' / 4 x2
—9x

) y = (cos 4x)(X2‘3)(X+1) e)  Cos xy 2x +5y=0
XK) X =t+Insint 3) lim (14 2)3**+
X
y =t—Incost X—®
3. Haiitu HeomnpeaeieHHbIE HHTETPaJIbI
5x%dx ax 4x dx
a) T 0) | 7xe”dx; B) | ——.
I ‘[ '[ V8x -4

4. BLI‘H/ICJ'II/ITB OHpeI[e.]'IeHHLIC I/IHTeraJ'ILIZ
V7 7

a) lmdx 0) J.3cos xsin xdx .

5. Pemuts nuddepennuansuoe ypaBHeHNE
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
X1 -y =xy,y(h)= 7
6. Haﬁ;I/I nuddepeHnman BToporo nopsaka
a) Z=xsiny+ycosx. 6) z_ Y
Xy
B) z=2cos(xy)+3sinx. 1) z=3y* +5x’.
7. Jaunyro ¢pynkuuio Z=F(X, ) 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 CTEIIEHHOTO pPsijia Mo 3aJaHHOMY OOIIeMYy 4YIeHY; HalTH WHTEepBal
CXOJIMMOCTH Psifia U CCIIEIOBATh €r0 CXOMMOCTh Ha KOHIIaX ATOT0 HHTEpBaja

r]Xn . fi) :;n )(n ' l}) zzn )(n . ]‘) (Sn )(n

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

Kpurtepum ouieHKH:

- axzamenayuonnas 3adaya (0 — 10 6amioB). MakcUMabHOE YKCIIO OAJIOB BBICTABIISCTCS CTYICH-
Ty, €CITH OH TMPABWJIBHO PENII, OGOPMIIT M OOBSCHII pElIeHUe dK3aMEHAIMOHHON 3a1a4H.

o OreHKa «OTJIMYHO» BBICTABJISIETCS CTY/ICHTY, eciii oH HaOpai 88-100 GamioB

Orenka «xoportro»- 73-87 6amios,

OreHKa «yI0BJIETBOPUTEIBHON- 55-72 Gaios,

OreHKa «HEYIOBJIETBOPUTEIHLHO»- MEHEe 55 0aioB.

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

a




