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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

[MosicuuTenbHas 3anucka

®oHp oneHOUHBIX cpeacTB (manee — POC) mist MPOMEKYTOUYHOM aTTECTAIlMK 10 TUCHUIUINHE «MaTtemMaTndecKuit
aHanM3» pa3pabOTaH B COOTBETCTBUH C (pefepalabHBIM TOCYAApPCTBECHHBIM OOpa30BaTEIbHBIM CTAHAAPTOM BBICHIETO
oOpazoBaHus — OakayaBpuaT 1Mo HanpaBieHuro moarotoBku 44.03.05 Iegarorndeckoe obpa3oBaHue (C ABYMS MPOPHISIMH
MTOJITOTOBKH), YTBEPKACHHOTO MprKa3oM MuHmcTepcTBa 00pasoBanus 1 Hayku Poccutickoit Denepannu ot 22 peBpanst 2018
r. Ne 125, ocHOBHOI IpodeccnoHaNbHOM 00pa3oBaTeIbHOM nporpaMmoit «Maremarnka» u «Du3nka» ¢ ydeToMm TpeOOBaHUI
npogeccuonanpHOTO crannapra «llemaror (memarormueckasi IEATETFHOCTh B cdepe MOIIKOIFHOTO, HAYaIbHOTO O0IIero,
OCHOBHOTO 00111er0, cpeHero odIero oopa3oBaHus) (BOCIIUTATENb, YIUTENb)», YTBEPKIECHHOTO NMPUKa30oM MUHHCTEpCTBA
Tpyza u colpaibHoi 3amuthl Poccuiickoit @enepanun ot 18 okts6pst 2013 1. Ne 544H. (3apeructprpoBad MUHHUCTEPCTBOM
toctunun Poccuiickoit @eneparmu 6 nexabps 2013 r., peructpanuonssii Ne 30550), ¢ u3MeHEHUSMH, BHECEHHBIMU
npukazaMu MUHHCTEpCTBa TpyAa M colMaibHOM 3amuThl Poccuiickoit ®enepaunu ot 25 nexabps 2014 r. Ne 1115H
(3apeructpupoBaH MununcrepctBoM roctunuu Poccuiickoit ®enepanu 19 despans 2015 r., perucrpaunonnsiii Ne 36091) u
ot 5 aBrycta 2016 r. Ne 4221 (3apeructpupoBan MunnctepcTBoM roctumin Poccuiickort eneparmu 23 asrycra 2016 r.,
peructparnuonnbiii Ne 43326).

Hems @OC myist npoMeKyTOIHON aTTECTAINN — YCTAHOBJICHHE YPOBHS C(OPMUPOBAHHOCTH YacTh komrereHnnn YK-1.

3agaun ©@OC 111 NpOMEXyTOYHOH aTTECTAIlU - KOHTPOJIb Ka4eCTBA M YPOBHS JOCTIKCHHS PE3YIbTATOB OOyUCHUS 110
(hOopMHpPYEMBIM B COOTBETCTBHH C y4EOHBIM IUITAHOM KOMITETCHIIMSIM:

YK-1. CriocobeH ocymecTBIsATh TOUCK, KPUTHYECKUH aHa I3 M CHHTE3 HHPOPMALNH, IPUMEHATh CHCTEMHBIH TOIX0T
JUISl pEILICHUs! TIOCTaBJICHHBIX 3a/a4.

VK-1.1. AHanu3upyer 3a1auy, BbICISS STAlbl €€ PEIICHHs, ASHCTBIS 0 PEIICHUIO 3a/1auu

3HaeT: 3Tanbl peUIeHus 3a71a4y U3 Pa3InuHbIX Pa3ZesoB MaTeMaTHYECKOTO aHaIn3a (TEOPUH NpeiesioB QYHKIUH,
muddepeHIansHOro HCUUCISHNUS, THTETPAJIbHOTO HCYHUCIIECHHS (DYHKIMN OHONW 1 MHOTHX TIEPEMEHHBIX, PSIOB).

YMeer: onpenensaTh NOPSA0K ACHCTBUM IIPU PELICHUU 3aJa4l UCXO U3 €€ aHanu3a

VK-1.2. HaxonuT, KpUTUYECKH aHAJIU3UPYET U BHIOMpaeT MH(GOPMAIHIO, HEOOXOAUMYIO JUISl PEIICHHUS TOCTABICHHON
3a7aqH.

VYMmeeT: paboTaTh C TEOPETHYECKHM MaTEpHalIoM IO TeME 3a/add; II0JIb30BAThCI MAaTEMaTHUECKON CHMBOJIMKOW U
TEPMHUHOJIOTHEH IIPU PEIICHNH 33/1a4 U I0Ka3aTeIbCTBE TEOPEM MaTeMaTHIECKOTO aHAIHN3a

VYK-1.3. PaccmarpuBaeT pa3Iu4HbIe BAPHAHTHI PELICHHS 331241, OIICHMBACT UX IPEUMYIIECTBA U PUCKU.

BriOupaet nemecooOpa3HbIil METOI peIICHNS 3a/1ad MaTEMAaTHIECKOTO aHaIN3a

TpeboBaHue K IPOLIETyPE OLCHKH:

IMomemnienune: 0coObIX TpeOOBaHMIT HET

Oo6opynoBanue: 0co0Obl TpeOoBaHuil HeT/ IHCTPYMEHTHI: B paMKax JTUCHUIUIMHBI UCTIONB3YEeTCs 0aIbHO-PEHTUHTOBAS
cUCTeMa OIICHMBAaHUS HWHIMBUAYaJIbHBIX PE3yJbTaTOB OOYYEHHUs, COIJIACHO KOTOpOW pa3pabOTaHHBIE 3aJaHUs HMEIOT
KPHUTEPUH OLIEHKH B OaJiax.

PacxoaHbie MaTepraibl: 0COObIX TpeOOBaHUIT HET

JlocTyTl K TOTIOTHNTEIBHBIM CIIPABOYHBIM MaTepraliaM: 0COOBIX TpeOOBaHUI HET

Hopmsbl BpemMeHt: Ha HOATOTOBKY K OTBETY OTBOAUTCS 40 MUHYT, Ha OTBET —20 MUHYT.

IMposepsiemast (bie) kommeTeHIHUs (1) (us OO BO):

VYK-1. Ciocoben ocymecTBIsATh MOUCK, KPUTHYECKUH aHAIN3 U CHHTE3 HH(OpPMALUK, TPUMEHATh CHCTEMHBIN TOAXO0
JUI PEeLIeHNs IOCTAaBJICHHBIX 3aJa4

IIpoBepsieMblit UHAUKATOP NOCTUKEHUS KOMIIETCHIUU:

VK-1.1. Aranu3upyert 3a1ady, BBLAEISI STAlbI €€ PeIIeHuUs, JeHCTBUS 110 PEIISHHIO 3a/1a4n

[TpoBepsieMble pe3ynbTaThl 00yUYEHUS:

3HaeT: 3Talbl pelIeHus 3a1a41 U3 Pa3IMYHBIX Pa3/IeloB MAaTEMaTHIECKOT0 aHAIN3a (TEOpUH NpeenoB pYHKIHU,
i depeHIranbHOro HCUUCISHHUS, THTETPAJIbHOTO HCYHUCIIEHHS (YHKIMN OHONW 1 MHOTHX TIEPEMEHHBIX, PSIOB).

YMeer: onpenensaTh NOPsA0K AEICTBUI IPU PELICHUH 3aJa4l UCXOs U3 €€ aHaInu3a

[IpoBepseMsblii THIUKATOP JOCTHKEHHUS KOMIIETCHIIUU:

VYK-1.2. Haxonut, KpUTHYECKH aHAJIM3UPYET U BHIOMpaeT MH(POPMAIHIO, HEOOXOAUMYIO JUIS PEIICHHUS MOCTABICHHON
3a1a4u

[TpoBepsiemble pe3ynbTaThl 00y4EHHS:

VYMmeeT: paboTaTh C TEOPETHYECKHM MaTepHajoM IO TEeME 3aadd; MOJIb30BATHCS MAaTEMaTHYeCKOW CHMBOJIHMKON M
TEPMUHOJIOTUEN MIPU PEUICHUM 33144 U JOKA3aTEJIbCTBE TEOPEM MAaTEMATUYECKOr0 aHAIN3a

[IpoBepseMbIii HHIUKATOP JOCTIKEHHUS KOMIIETCHIINN:

VYK-1.3. PaccMaTpuBaeT pa3inyHbIe BapHAHTHI PEIICHUS 3a/1a91, OI[CHUBAET UX MPEUMYIIECTBA H PUCKH.

[IpoBepsieMbIii pe3ynbTaT 00yUeHHs:

Bribupaer nenecooOpa3HbIi METO/ PELICHNUS 3324 MaTeMaTHIEeCKOTO aHAIIN3a

Tun (opma) 3amanus: 3a1a49u.

[Tpumep THNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHAIIBI):

Monyns «BBeneHue B aHanus»

3agaun no reme «lIpenens! pyHKIMI»:
Brruncnnts mpeaensl QyHKIUI, yka3blBasi HCIOIB3yEMbIE TEOPEMBI O IpeJieliax:
1) Xl_i}ml(x3 +5x% + 6x + 1);
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

2) lim (3x3 — 5x? + 4)

X——00
3) 11 m >

2
X“—-1,
4) lim
x>1 1-x'

5) 11

x+1

x34+x
S+oo0 x¥-3x2+1’
6) lim Vitx—V1+x2,
) x—0 \/m+1 !
7) lim tg3x |

x—0 Sin 2x’
5x_5—x

8) lim
x>0 x 3x
. 2x+1 .
9) xl—l>¥+nw ( X—4 ) !
. 5\%
10) lim (1+3)"

11) lirrzl(x2 — 4x + 8);
X—
12) lim (3x —-x2+41);

13) 11m

x-2X

14) lim

X +3x
-0 x5+x3+2x2'
x? -1,

15) lim

X—+00 2X2+1
\/_
x-1 X—1
1n(1+4x)
17) lim 222X
Xx—0 2x

COS 3X—COS X
18) lim ==X
x—0 Xsin5x

19) lim (22)™

x—+00 \3X+5
. 4 2x-1
20) lim (1+3)°
21) lin;(x2 —2x+ 5);
X—
22) lim (x2 —-x+1);
23) 11 —

52 x2 5x+6’
24) lim

8x3-1
N 16x2+5x+1
2
1+x-3x3 .
+oo 1+x2+3x3’
VX—1-2,
26) lim
x—5 X—5
sin 5x+sin x
27) lim 7220 %

xX—0 X-tgx !
In(1+sin 3x)

28) lim=——"—
29) lim (3X‘5)5X;

x—00 \3X+1

1-x

. 4X-9

30) lim ( ) .
X—+400 \ X+7

3anaun o Teme «HenpepsBHOCTS QyHKIMU. TOUKH pa3pbiBay.

HccrnenoBath (DyHKIMM Ha HEMPEPHIBHOCTh M IMOCTPOUTH TpadUK B OKPECTHOCTH KaXKIOM TOUYKH pas3phiBa,
MpeBAPUTENBHO OINPEACIIUB €€ THII:

25) lim

x%2—4x+3,
1)y= x2—x-2"
2_16
2)y=xx—4;
T
cosx,——<x<0,
3)y={ ) 2
x*+1,x=>0.

4) y = arctg XZTXZ
5) y = arctg i_—x;

i -4
sinx,
G)y_ x3!
X— .
) T (x-0?

Crpannna 3 u3 13



DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

1
o< —
8)y={x’x =-L
x+1,x>—1.
x+1,x<—2;
9Qy=4Lx=-2
x2—=5x>-2
10)y = =%
x—2
1)y = ——;
SX;O'_-IiZ
12) y= x2-x-12
13) y = arcctg %;
xZ+4
14) y - _x? ’
15)y = {2 1’x><11’
X, X
(x+1)?
16) >
x“—3x—4
1 .
1)y = x2—310x+16'
<-1;
18)y = {x =TT
)y x2+1,x>-1.
19)y = —+;
1+_ei€%1
20)y = o
— x .
21) y= x2+4' .
cosx,——<x<0,
22 = 2
)y {xz +1,x > 0.
2
x—4
27 = e
o ox%-1
26) y= x3—3)§c+2' 0
e, x <
27)y={ RPN
1Zx1 1,x > 0.
28) y = 4;
x—=1 1x
29) y = e**x;

x> +1,x<0,
V)y=91—-x0<x<2,

2,x > 2.

Monyns «/IuddepennuansHoe HCHUCTEHHE

3amgaun

Haiitu npowsBogHBIC YHKITHIA:

1)y =3x*—5x +1;

2)y = cos® 4x;
-1

3y :%§

4)y =10%7%;

5) y = 4 — arctgx?;
2
6)y =%

nx’
7y = 3x%(x3 + e%);

8)y = arccos(sin x);
X .

xz+610$X
10) y= 2—3sinx;
11) y = In? x;
__arctgx,
12)y = —
13) y = x arcsin x;
14) y = ctg xTH;

15)y = /T + 2tgx;
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

16) sin(2x +y) — 8xy = 0;
17)y = (1 + 2x)3%;

18) y = (sin x)cos*,

19)y = 4x3 + 3x? — 5;

20)y = In?5x;

1 1.
22)y = tg=
23)y =2cos3x —5sinx;
24)y =

25)y = (3x* — 2x) - e*;
26)y = arctg(sin x);

_ x%-q
2Ny = §3+2x;
28) y = CO.SX x;
sinx
29) y = cos? x;
30) y — arCSZlnx;
X
31) x%y + arctg% =0;
x = 3t?
) % 2%
33) cos(x%/) +y3=0;
x=1-t
34) {y =2+t*

Brruncants npeaensl GyHKIuUi, Hcnosp3ys npasuia Jlonurans:
1) limx4+3x3—2x2+10x—12

x—>1 4x*-5x3-3x2+7x-3

2
. x2-1

2) limw————

x—>1 x3-2x2+2x-1

x3-8x2+17x-10

3) lim——F————
) x5 x*—5x3-2x2+11x-5
x*-5x2+4
4 lim ————
) x—+2 x*—3x2-4
. eX—e™X
5) lim

x—0 Sinx
. x—sinx
6) lim—
x-0 X
. 2x+1
7) lim
x>0 3x2+x-1
X3
8) lm ——
x—tow et +x
. ctgx
9) lim =
x—0+0 Inx

10) lim —

x—+400 X+Inx
11) limx-e™*

x>+
. eX
12) tim %
WuausuayansHoe 3aaanue. [IpoBeCTH MONHOE HCCIIEOBAHKUE H OCTPOUTH rPadUKH 3a1aHHBIX (QYHKIHUA.
Bapuant DYHKIMU
A B C
1. y=-x343x2+9x—12 y=1— X y = 2arctgx — x
(x—1)°
2. 1 3,2 x+1 2 -z
y =-x3(x%—5) — 9 ( ) y = xe
6 Y * x—=1
3. y=x3—4x2-3x+6 Z(x—l)z y = In(x? — 4x)
r= x2+ 1 -
— .3 _ 2,2
4. y=x>—3x"+3x+2 y:2x +2 y=x373
x+1
5. y=6x2—x4 y=x2+ﬁ y = 2x — arctg2x
9 x
6. y=4x3+15x% + 12x + 1 y=L y =x3e™*
(x + 2)?
7. y=x*-2x3+3 _xP=2 y = In(x? + 2x)
Y T3
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

8. y=3x3-x+2 _2x% -1 y=xe™*
YT -3
9. y=2x3+3x2—-12x+5 :x2—3 y = 2 — arctgx?
Y T a2
10. :(x—2)2(x+4) :3—x2 =In(x?—4)
— Y x+2
11. s X + X
=—x5—45x +1 = = xe™2
y 9x x + y =1y y
12. y = 3x%—5x3 y=x+i y=1+x—arctg2x
2
= 2(x — 1 2
13. y=(x+4)(x—-5) yzzx_x_z y = x3e7*
14 = x?2 — 2x — 2
y=x°(x—3) y=x+— y=In(x*+4)
x—
15. _ (x*=5)° (x — 1)? y=e*—2x+2
~ 125 x2+1
16. y=x°—3x*+3x?-5 5x2 —2 y = e2x%’
. T
17. 3, 2 6x°—1 y =4 —arctgx
=— -3 2 =
y 3x +x X+ y ey
18. =x*—8x2%2— 1 X
8 y=x*—-8x*-9 y=2x—— y = x%e?
19. y=—x3+3x+3 2x? y = arctgx®+5
1 y x+12 -
20. — =
y=_§x3+3x2 + 40x (42 X) y ln(3x +6)
—x

Monynes «AHTerpaibHOE UCUUCIICHHUE)
3anauu no pasaeny «Heomnpenen€HHbIN HHTErpam»
Haiitu unrerpansl:

1. fxln(x2 + 2) dx;

fV+x
3. [ x cos 5 x%dx;
4f (3x-5)dx
Joxz wrxet

dx
5. f(x2+1)(x—1)2’
J-sin3 xdx,

cos*x '

2dx |
8. fxln(l +%)dx;
9. [ xV4 —3x2dx;
10. [ sin* x dx;

in3
arcsin® 3xdx
11, [ =

V1-9x2
x%dx .
12. f(x_1)3,

3x+1
1”%"

3x5

14f
5x—-2

B s 6
16. f(2x+ 1)e**dx;

17 f5x+\/_.

COS X

18. [

19. f(x2+1)(x—1)'
dx

20. f2+3x2’

21. fsm1 &

22. [ 3x lnzdx,

sin* x x,

xdx

Crpannna 6 u3 13




DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

23. f V+x'
dx
24. PPRT
25. [ cos* 3 xdx;
(3x-5)dx |
26. f 10+3x x2’
217. f ?x2_4)
1+2x)dx
28 J‘xz(x2+4)'
29. [ cos® x sin? x dx;
30. [ arctgV2x — 1dx.
3amaun o pazgeny «OnpenenéHHbIil 1 HeCOOCTBEHHBIE HHTETPAJIBD)
1. BeluncIuMTh Mmiommaab GUryphl, orpaHideHHol muausaMu y = (x — 2)3, vy = 4x — 8. Cnenarh puCyHOK.
2. Berancnuth 006EM TeTa, MOIYICHHOTO MIPH BPAIICHUH BOKPYT OocH abciuce GUTyphl, OrpaHHYeHHON KPUBBIMHU Y =
—x? + 5x — 6, y = 0. Crenath pHCyHOK.
3. HaiiTi KOOpAMHATHI LIEHTPa TAXeCTH MMHUK X2 + y2 = 4 B nepBoii ueTBepTH. CIeaTh PUCYHOK.
4. BeraucnuTs miomans GUrypsl, orpaHHYeHHON THHUEH p = 4 cos ¢. CaenaTts pUCYHOK.
x = 7(t —sint),

y =7(1—cost) BOKpYT ocu abeuucc.

5. BpIUHCINUTH ILJIOLIAAb TIOBEPXHOCTH, 06paBOBaHHOI>i BpalliCHUCM JIMHUN {

CrenaTh pUCYHOK.

6. BEIYMCIUTE CTATHYECKUIT MOMEHT (DMIYphl, OPAHMYEHHOM IuHUAMH Y2 = 4x, x = 4, ¥ = 0, OTHOCUTENILHO OCH
abcuucc. CrnenaTb pUCYHOK.
x = 2cost,

y = 3sint; =1 (x = 1). Crenarp pucyHox.

7. BeIUncnuTh miomaas GUrypsl, OrpaHIIeHHOH JTNHUAMHI {

x = 3(t —sint),
y = 3(1 — cost).

9. BBIYHCIUTL CTATHYECKUIl MOMEHT (DUIYpPBI, OTPAHMYEHHON MMHUAMH ¥ = X + 2,y =x2 —6x+8,x =0,y =0,
OTHOCHTENBHO ocH abcrmcc. Caenars pUCyHOK.

10. Beraucnuts miomans GUrypsl, orpanndeHHoN JuHUSIME p = 2(1 — cos ¢). CoenaTh pUCYHOK.

11. Beraucnutb 00bEM TeNa, MOJTYUYESHHOTO MPH BPAILIEHUH BOKPYT OCH adciuce (GUrypbl, OrpaHUYeHHO KPUBBIMU Y =
—x? + 5x — 6, y = 0. Cenatb pucyHoK.

8. BRIunCIUTh AMHHY TyTH EPBOH apKu { CrnenaTh pHCYHOK.

x = 3(t — sint),
y = 3(1 — cost).
13. Beruucnuth niomaas Gurypel, orpanuueHHoi muausamu y = (x + 1)%, y2 = x + 1. CzienaTh puCYHOK.
x=3cos’t,n
y =3sin’t; 3
15. HaifTu KOOpAMHATHI LIEHTPA TSKECTH (PUIYPb, OrPAHHYEHHOM MMHUAME Y = 2 — x2, y = x. Clle1aTh PUCYHOK.
16. BBIYUCIUTS 11015 (QUIYpPhL, OTPAHHUEHHOM TUHUAMU p? = 4 cos 2¢. Clienarh pUCYHOK.

17. Berauciutb 00bEM Telna, MONTYyYSHHOTO PY BPAIEHHH BOKPYT OCH OpAMHAT (DUTYpBI, OTPAaHUYEHHOI KPUBBIMU Y =

12. HaiiTu KOOpAMHATHI LIEHTPA TAKECTH JTUHUU { t € [0, 2m]. CnenaTh pUCYHOK.

2
14. BRIYHCIUTD ATHHY TyTH { <t< ?n CraenaTbh pUCYHOK.

T

Cosx,x =2,y = 1. CnenaTb pHCYHOK.

18. BbluucauTh craTHueckuili MOMeHT uaud x2 + y2 = 9 noj ockio aberuce OTHOCUTENbHO oc aberuce. Caenath
PHCYHOK.

19. Beraucnuth niomaab GUryphl, orpaHuueHHoN muausaMu y = 2x — x2 + 3,y = x2 — 4x + 3. Crenarhb pUCyHOK.

20. BrraucnuTh mIomaas MOBEpXHOCTH, 00pa3oBaHHOM BpameHneM TUHHA p = 2(1 — cOS ¢)BOKPYT MOJSIPHON OCH.
Crenatb pUCYHOK.

21. BBIYMCIUTL CTATUYECKMHA MOMEHT (Gurypbl, orpaHuueHHOM muHusMu 0 <y < V16 — x? OTHOCHTENBHO OCH
abcmucc. Caenarb pUCyHOK.

22. BuMUCIUTD MO GUTYPBI, OrpaHuueHHoi uHusamu y = (x — 1)2, y2 = x — 1. Caenath pucyHoK.

23. BLI‘II/ICJ'II/ITB 00BEM Tena, MOTyIeHHOTO NP BPaIlleHHH BOKPYT OcH abcuuce GUIrypsl, OrpaHHYEHHON KPUBBIMU Y =
cos 2x —— < x < CI[GJ'IaTL PHUCYHOK.

24. Haiitu KOOpZ[I/IHaTbI LIEHTpPA TSHKECTU (PUTYphI, OrPAaHUYEHHON IMHUAMU ¥ = 6 — x2, y = 2. ClenaTh PUCYHOK.
25 — 30. UccnenoBaTh Ha CXOUMOCTh HHTEIPAIIBI:

+o0 lnx
25. f

1
OeX

26. [,
27. f xe"‘zdx;
fz dx

1 xinx

29 f+CC dx

3ofm

Monynb «Psabi»
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

3agaun
1. UccnenoBath psiji HA CXOUMOCTbD:

”Zz—n

5 z 1+n

) 1+ n?
nst

3 . -
)Zn tg3
no=°1

T

n;l

5)26"-sin%
n°=°1

62 "

) 3n2+5
n=1

20) Z n- sm—

2. OHpe)IeJ'II/ITB BHJI CXOAUMOCTH psiJia

1)2(—1)’1 —
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

o (—1)"

n3

(-n"
41 n+1)

byL

="
>) Z n-2n+1)

n=1
7 Z(_l)n nZT-LI- 1
S
)nZ In(n+1)
= 1
%) ;(_1) ‘2n-1)-(n+3)
S 1

3. Haifti 005acTb CXOAUMOCTH CTEIICHHOTO psizia

X
1) z (_1)n+1 .
n°=°1 n
XM
2 -
) Z n-107n-1
‘rl°=°1
3) Z 211—1 . xZ(‘n.—I)

4)2(11—1) gn-1. yn-1

)Zn(n+1)

6) (n:lc')"
In(n+1) e
7 Z n+1

)z [ n + 1\" ]n
?) ;(_mﬂ 2n—-1)-(2n-1)!

10) Z nlx"

MO}lyHB «@yHKHI/II/I MHOTHUX HCpeMeHHBIX»
3amaun

In(nyé&+1),rneé =y%—2x,n1=xy.

o . 2
2. Haittn Uy, Uy, €CIIL U = arcSin 77%’ rmeé=y3+x,n=2x+y.

1. Haiiti u,, Uy, ECITA U

3. Haiitu u,, Uy, €CT U

4. Haiitu uy, Uy, ecmu u = 58°*1 e & = In(x + 1), = x + sin .

5. Haiit uy, uy, ecmu = e¥ ", rne € = 2lnx —y,n = y* — x2.

arctg(e® +Inn),tneé = xy,n=x —y.

Crpannmna 9 u3 13



DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

u u 2 2

6. Ilokasats, 4t0 X—+y—=u—x 2
x y

—y“, ecnu u=x- (p(%) —x%2—y% rme ¢ - npousBonbHAA
muddepenHumpyemas (byHKuI/Iﬂ
62 1 62

z y
7. Iloka3ate, 4TO —* — = ecmn z = x - @(——), Tae @ - npou3BoJbHag guddepeHmupyemas ¢ yHKIHS.
y ox +x+1 ay  xy (p(x+1)’ A€ ¢ - 1p AnddepeHumpy byHKL

1 0z 1 0z _ z _ y
8. IToka3ats, 9T0 5 o +2 3y — oy SO Z= XYy <p(x), rzie ¢ - mpou3BoibHas AuddepeHnupyemas QyHKIH.

9. IMokaszaTk, 4TO Y - 2—i +x- g—; + % cz=0,ecmu z= i @(x? —y?), rne ¢ - npoussonbHas gudGPepeHIEpyemas
GyHKIHSA.

10. ITokazatp, d9TO xZ—Z + yZ—; =xy+u, ecmiu u=xy+x- <p(%), rae ¢ - mpousBonbHas uddepeHmmpyemas
GyHKIHS.

11. Ha OCHOBAaHMHM TEOpPEMbI CYIICCTBOBAHHS HESABHOH (YHKIMH MOKa3aTh, 4TO ypaBHeHHe 2x3y — 5y% 4+ 6x =6
ompejensieT HesBHYI0 QpyHKu0 y = @ (x) 1o kpaiiHeit Mmepe B okpectHoctd Touku (1,0). Haiitu Z—z.

12. Ha OCHOBaHMH TEOPEMBI CYIECTBOBAHMS HESBHOW (YHKIMH MOKa3aTh, uTo ypaBHeHume 12xy* — 4x%y =8
ompejensieT HesBHYI0 QpyHKIUI0 y = @ (x) 10 KpaiiHeit Mepe B okpecTHOCTH ToukH (2,1). Haiitu Z—z.

13. Ha OCHOBAaHMH TEOPEMBI CYIECTBOBAHMS HESBHOM (yHKIIMHM MOKa3aTh, 4To ypaBHeHue 3y%x — 2x3y* + 2x = 3
ornpezessieT HesiBHYI0 QyHKuuio y = ¢ (x) 1o KpaiiHei Mepe B okpectHocTd ToukH (1,1). Haiitn %.

14. Ha OCHOBaHMM TEOPEMBI CYNIECTBOBAHMS HESBHOM (DYHKIMM NMOKa3aTh, 4To ypaBHenume 4x2 + 3y +xy =6
ornpezensieT HesiBHYI0 QyHKuuMio y = @ (x) 1o KpaiiHeil Mepe B okpecTHOCTH ToukH (1, —1). Haiitu ‘;—Z.

15. Ha ocHOBaHMM TeOpeMBbI CYIIECTBOBAHMs HESBHOM (DYHKIMM TOKa3aTh, YTO ypaBHeHue x> + 6xy —y3 = —8
ompenernseT HesBHYI0 QyHKINIO Y = ¢ (X) 1o KpaifHeit Mepe B okpecTHOCTH ToukH (1,3). Haiitn %.

16. Jlna pynkuuu z = x2 + xy — 2y? Haiitu HauGobIllee U HAUMEHbILEE 3HAYECHUS HA MHOYKECTBE, OMpeIeIieMOM
-1<x<1,
—-1<y<2
17. Jlna pynkuuu z = 2y% — x? + 6y Haiitu HauboJIbIee M HAUMEHbILEE 3HAUCHUS HA MHOYKECTBE, OTpEIeIAeMOM

HEpaBEHCTBAMHU: {

y
HepaBeHCTBAMH: X2 + o <1
18. Jlns pynkumn z = x% + y? — 4y Hailtu HanGoNbIee M HAMMEHBIIEE 3HAYEHUS HA MHOKECTBE, OTPENEIEMOM
HepaBeHcTBamu: x2 + 1 <y < 5.
19. Jlna pynxkmun z = ¥ + 3x2y — 15y HaiiTu HanboJIbIIee  HANMEHBIIEE 3HAYEHHS HA MHOYKECTBE, OTPEIETAEMOM

(0=x<3,
HEpPaBEHCTBAMHU: {_1 <y<3.
20. Jlns Qynkuuu z = 3x + 6y — x2 — 2y? HaiiTh HawOonbllee ¥ HAaMMEHBLIEE 3HAYECHUS HA MHOMKECTBE,
(0=x<2,
OTIpeIeTIsIEMOM HEPAaBEHCTBAMH: {_1 <y<3:
21. BeluMcnuTb UHTErpai ffD idxdy, rae o6nacth D orpaHMYeHa TUHMAMM: y = x2,y2 = x,y = r[pI/Il{eM y = i

22. BbluuciuTh uHTErpan || fD(x2 + y?)5dxdy, rae o6macts D - 4acTh KONbIA MEXKILY Opr)KHOCT}IMI/I x*+y2=9m
x% + y? = 1, pacnionoxeHHas BO BTOPO YE€TBEPTH.
23. 3MeHHUTH MOPSIOK HHTETPUPOBAHUS B IBOUHOM HHTErpaje f dy f 3 f (x,y)dx.

24. VI3MeHUTh HOpiIZ[OK WHTETPUPOBAHUS B IBOHHOM HHTETpAale f dx f_ f (x,y)dy

25. Beluuciuth f rae I' — gacTe npsiMoit y + x = 1, 3aKiTro4eHHast MeXAY HOJI0KHUTEIbHBIMU HalPaBICHUSIMH

. J_
ocell KOOpIUHAT.

26. BeraucnuThb fr ysinx dy — x cosy dx, eciu I' — otpe3ok npsiMoii ot Touku A (g, - %) 1o touku B(0,0).

27. BblYMCIUTb UHTErpa ffD ydxdy, rne obnacte D orpanndena quausiMu: x = 0, x = 3,y = x,y = x + 2.

28. BBIUMCIUTH MHTErpai | fD(l + x? + y?)dxdy, tae obnacts D orpaHudeHa OKpY*kKHOCTBIO X2 + y% = 1 u ocamu
KOODPJMHAT, ¥ PACIIOJIOKEHA B IEPBON YETBEPTH.

29. I3MeHNTh NOPAIOK MHTETPUPOBAHUS B IBOMHOM MHTETpaJie f dx f f (x,y)dy

30. I3MEHUTH MOPSI0K MHTETPUPOBaHHKS B IBOWHOM HHTErpalie fo dx fx—z flx,y)dy
31. BeraucnuTh momazs GUrypsl, OrpaHUYeHHON TuHusIMU: Xy = 4, x = 8,y = 4.

32. Berancinuth fr (x + y?)ds, rue T — npaBast HOTyOKPY»KHOCTB C IIEHTPOM B Hayajle KOOpAHHAT pajuyca 3.

33. Tokasatb, 4to | B x(3y — x)dx + %xzdy HE 3aBUCUT OT MTyTH UHTETPUPOBAHUS U BBIYUCIUTH €r0, ToJaras, 9To
A(—1,1), B(0,2).
34. Borauconts nuterpan [[ (1 —y) dxdy, , rae obmacts D orpanuuena munusavu: x = 0,x = 2,y = 0,y = e*.

3
35. BeluucnuTh UHTETpa ffD y(x? + y*)zdxdy, tne obnacte D: x? + y2 < 4,y > x.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

. 1 1-x2
36. I3MeHUTh NOPSII0K MHTETPUPOBAHUS B ABOMHOM HHTErpaJie: fo dx f_x x fCx,y)dy.

N 4 2
37. I3MEHUTb MOPSIOK HHTEIPUPOBAHUS B IBOMHOM MHTETpajIe: fo dx flxx fCx,y)dy.
2

38. BbI4MCIUTS MI0MIAb GUTYPBI, OTPAHHYEHHOM TuHUAMH: ¥ = x2 + 1,y = 9 — x2.

39. Beruncnuthb fr (x — y)ds, tne T — rpanuna TpeyroibHuka ¢ Bepumaamu (2, 3), (0,4), (-2, 2).

40. Berauciutb fr x%ydx — yxdy, ecniu T — neBast MOJTYOKPYKHOCTb {

IIPOTUB YaCOBOH CTpEIIKE.

OLICHOYHBIH JTUCT K THUIIOBOMY 3aJ1aHUIO!

x =4 cost,
y =4sint;

00X0]] KOTOpOH coBepIIaeTcst

3aJa4y, BBLACIIAA STallbl €€
peuicHus, JnencTBUs 1o
PCUICHUIO 3a1a4un

3aJa4d W3 Pa3IMYHBIX
paszieNioB MaTeMaTHYeCKOTO
aHanu3a (TEOpUH MPE/ENIOB
GyHKIHH,

i epeHInanTbLHOTo
HCUHCIICHNUS,
HMHTETPaIbHOTO WCUUCIICHUS
(GyHKUIMH OOHOM W MHOTHX
TIEPEMEHHBIX, PSIZIOB).

MNupukarop dopManbHbIE
O6pa3zoBartenbHbIC TIPU3HAKA [kana
KoMmnerenmnun
pe3yJbTaThl c(OpPMUPOBAHHOCTH OIICHUBAHHUS
KOMIICTCHIINU
YK-1 VK-1.1. Ananuzupyer | 3HaeT: oTambl  peuieHus | Pemienue 3agaun 22 — 25 bayios

BKJIFOYAET KPaTKOe
OTHCaHMe KaXJ0ro
3Tana, KOTOpbI

CTporo 000CHOBAH.

B conepxanuu
HEKOTOPBIX 3TAIOB
pelIeHNs HapyIIeHa
JIOrHYeCKast
110CJIEIOBATENLHOCTD,
HE Ka)KIBIA dTall
pelIeHus 3a1a9u
000CHOBaH.

18 — 21 Gauios

B conepxanuu
HEKOTOPBIX TArlOB
peIICHHs HapyIlleHa
JIoTHYEeCcKast
[TOCJIEI0OBATEILHOCTD,
OOJIBIIIMHCTBO 3TAIIOB
peIICHHs 3aaud He
000CHOBAHEI.

15 — 17 6amioB

OTtcyTcTBYET
000CHOBaHHUE HTATIOB
peLeHus 3a1a4un

0 — 14 6amnos

YmMmeer: OIIPEEIIATh
NOpSJOK  ACHCTBMM  Ipu
pEeUICHUN 3aJlavui UCXOIA U3
e€ aHanm3a

IIpoBenén aHaJIN3
3aJauH, B
COOTBETCTBUH c
KOTOPBIM BEPHO
oIIpezeneHa
HOCJIEI0BATENILHOCTD
1arOB PEIICHUSI.

22 — 25 Gamios

Hapymena
MIOCIIEI0BATENBHOCTD
11aroB peleHus
3a]a4Hy, HE
MOBIIUSIBIIIAS Ha
KOHEUHBIN pe3yJIbTar.

19 — 21 GauioB

[ocnenoBareapbHOCTH
aroB pelieHus
3aJa4d  HapylIeHa,
BCJIEJICTBHE 4ero
JIOTTYIIEHBI OITUOKHU B
pElICHUN.

15 — 18 6auioB

OtBer He
COOTBETCTBYET
BBIIIICYKa3aHHBIM
KPUTEPHSIM.

0 — 14 6amnos
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YK-1.2. Haxopur,
KPUTHYCCKH aHAU3UPYET U
BBIOWpaeT  WMH(POPMAIIHUIO,

HEOOXOIUMYTO JIJISl PEIICHUS
MOCTaBJICHHON 3a1a4n

Ymeer: paborath c
TEOPETUYECKUM
MaTepuajoM 1[0  TeMe
3a7a4m; MIOJIb30BATHCS
MaTeMaTH4eCKOU
CUMBOJIUKOH u
TEPMUHOJIOTUEMN pu
pemeHnn 3ama4 "
JI0Ka3aTeNbCTBE TeopeM

MaAaTeMaTUYCCKOI'oO aHaiu3a

Janbt BEpHBIE
(OpMyIHPOBKH
TpeOyeMbIX
TEOPETHICCKUX
TI0JIOKEHUH
(ompenenenut,
TIpaBHII, TEopeM),
HCTIOJIHb30BaHNE
TEPMHUHOJIOTHYECKOTO
amnrmapara u
MaTeMAaTHYCCKOM
CHUMBOJIMKH
OCYIIECTBIISIETCS
OCO3HaHHO,
HHTEPIPETHPYETC C
ygeToM crnenupuku
3a1ad.

23 — 25 GamioB

Jomymiensl  ommoOkn
B (opMynmpoBKax

19 — 22 6amna

YIOTpeOIIeMBIX
YTBEPKIACHUH,
UCTIOJNIb3YEMBIX  TIpU
peneHnu 3ajad,
BIOCJIE/ICTBUU
UCIIpaBJICHHBIE.
Homymienst ounm6ku | 15 — 18 6ansos
B (opmymnupoBkax
YIOTPEOIIEMBIX
YTBEPKACHUH,
UCTIONB3YEMBIX  IIPH
pCILICHUH 33/1a4 WITH B
yIoTpeOIeHIH
MaTeMaTHIeCKOH
CHMBOJIVKL.
OtBer HE 0 — 14 6ammoB
COOTBETCTBYET
BBIIICYKa3aHHBIM
KPHUTEPHSIM.
YK-1.3. PaccmarpuBaer | BeiOupaet menecoobpasusiii | Vcronp3oBanue 22 — 25 bayos
pasinuHbIe BapUaHThl | METOJl  pELIeHMs]  3a/a4 | METOJIOB  PEILICHUs
pelLlIeHus 3a/1a4H, OLIEHUBAET | MaTeMaTHYEeCKOrO aHanu3a | 3ajad,
UX IPEUMYLIECTBA U PUCKU JIOKa3aTebCTBA u
OIIPOBEPIKEHNUS
YTBEPKACHUIMA
HUHTEPIIPETHPYETCS C
ydeToM  crenudukn
3aJa4¥, BBIOPAHHBIN
METOJ pemneHus
3aa4i 000CHOBAH.
Ucnonp3yemsre mpu | 18 — 21 6ammos
peleHnu 3a1a4
METO/Ibl BEPHBI, HO HE
YUUTBIBAIOT

cnennuKy 3a1a4n.

Hcnone3yemble 1npu

penIeHun 3amaq
METOJIbI HE
YYUTHIBAIOT

cnenuuKy 3agauw,

JIOITYIIICHBI OITHOKU B
IpoIecce perieHus

14 — 17 6amnos

OtBeT HE
COOTBETCTBYET

0 — 13 bayioB
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

BBIIIICYKa3aHHBIM
KPHUTEPHSIM.

Meroauyeckne MaTepralibl, ONPeIeNsIoIUe IPOLeIypy U KPUTEPUN OLIEHUBAaHUS COPMUPOBAHHOCTH KOMITCTEHIMN
[P IPOBEIICHUH IIPOMEKYTOYHON aTTeCTalluH

B paMkax OUCHMIUIMHBI HCIIOJNB3yeTcs OaJUIbHO-PEHTHHIOBas CHCTEMa OLCHUBAHUS MHAWBHAYaJbHBIX PE3yJIbTATOB
o0yueHus. Bo3aMosxHbIe BUABI y4eOHOI pabOTHI CTYICHTOB U KPHUTEPHU OLICHUBAHHS NIPEACTABICHbI B 0aJlIbHO-PEHTHHI OBOH
KapTe TUCLUILINHEL

CrietyeT yIUTBHIBaTh pe3ybTaThl 00y4eHHs CTYICHTa HEIIOCPEACTBEHHO B IIPOLIECCEe OCBOCHHS MOIYJIS AUCLIUIUIMHEI T10
CIISIYIOIMM KPUTEpHsIM: aKTHBHOE ydYacTHE B XOJe 3aHATHS; PEe3YNbTaThl IOATOTOBKH JOMAIIHETO 3aJaHMS; BBICOKOE
Ka4eCTBO BBIIIOJHEHHS TOCTABJICHHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSITENILHO U B OTBEAEHHBIH CPOK PElIaTh HOBBIE 33/1a4H.

ChopMUpPOBaHHOCT KOMIICTEHIIMM Ha YPOBHE «3HACT», KyMEET», «BJIajJeeT» NpoBepseTcs B (opMe MHUCHMEHHOTO
orpoca, B MpoIecce peuieHus 3a1ad (MHAUBUAYaJIbHBIX U KOHTPOJBHBIX paboT), MOArOTOBKH A0Kiana. [Ipu muckMeHHOM
OIpoce CTYJECHT AEMOHCTPHPYET 3HAHHUS OCHOBHBIX TEOPETHYECKHUX IMOJIOKEHHH MaTeMaTHYeCKOro aHaliHu3a, yMEHHE
000CHOBBIBATh CHOPMYIIMPOBAHHBIE YTBEPXKICHUS; B PE3yJbTaTe BBINOJIHEHMS IMCHbMEHHOW PabOTHI CTYIEHT OOBSCHSAET
perieHue 3am1a4d, 000CHOBBIBAET BEIOOP METO/Ia PEIICHHUS 3a/1aUH.

OueHka c(hOPMHUPOBAHHOCTH KOMIIETCHIIMI OCYIIECTBISCTCS B MPOLECCE BBINOJIHEHUS 3alaHHH 10 MOIYIIO B
COOTBETCTBHH C pa3padOTaHHBIMH KpUTEPUIMH. MaKCUMaJIBHBIN 0ajll 32 BHINOJIHEHHOE 3aJlaHUe CTaBUTCA B CIIydae, eCIH
3aJlaHHAe PELICHO NPAaBHIBHO, JAaHBI OOOCHOBAHHMS, MOSCHEHMS K KaXIOMYy 3Tally PEIICHHUsS 3aJa4d; CTYACHT 3HaeT Bce
OIIpe/IeNICHUs. ¥ CBOICTBA IOHATH, HCIIOJIB3YEMbIX P PEIICHUH 3a{adH.

DK3aMeHAIMOHHBIA OWileT (GOpPMHUPYETCS U3 JABYX TEOPETUUECKUX BOIPOCOB (€CIM B OTHOM CEMECTpe H3ydaeTrcs
HECKOJIBKO pa3/ielIoB JUCLUILIMHBI, TO BOIPOCKI OEpYyTCsS M3 pasHbIX pa3zesioB) M 0HO 3amaun. OTBeT Ha 3a4éTe BKIIIOYACT
OTBET Ha TEOPETHYECKHUI1 BOIIPOC U PEIlICHUE 3aa4uH.

O1eHOYHBIH JIKCT 10 pe3yJibTaTaM NPOMEXKYTOYHOH aTTecTalu
KonyecTBo 0anioB Kpurepuu oneHku

86 — 100 6aoB: Pemenne 3agaum BKIIOYAET KPaTKOE ONMUCAHUE KaXKAOTO 3Tana, KOTOPBIH CTPOTro
obocHoBaH. [IpoBenéH aHau3 3aa4um, B COOTBETCTBHHU C KOTOPBIM BEPHO OIpezieeHa
MOCJIE/IOBATENILHOCTh LIaroB peunreHus. JlaHbl BepHble (OPMYIHPOBKU TPEOYEMBIX
TEOPETHYECKUX TOJIOKEHUH (ONpeseNneHuid, NpaBWiI, TEOpeM), HCIOJIb30BaHUE
TEPMUHOJIOTUYECKOrO ammapata ¥ MaTeMaTHYeCKOH CHMBOJHMKH OCYIISCTBIISCTCS
OCO3HAHHO, HHTEPIPETHPYETCS ¢ y4eToM crenuduKy 3a1a4. Mcnoip3oBaHue METOJ0B
pelIeHns 3a1a4, JOKa3aTeJIbCTBA U OIPOBEPIKCHUS YTBEPKICHHH HHTEPIPETHPYETCS
C ydeToM creuu(pHKd 3aga4yd, BBHIOpaHHBIA METOJ peIICHHS 3aJadd OOOCHOBAH.
[lpuBeneHbl Y€TKME M MpPABHJIBHBIC (DOPMYIMPOBKH ONPEACICHUI H TEOopeM,
YKa3aHHBIX B TEOPETHYECKUX BOIPOCAX; PHBEACHA BEPHAs IIOCIIEI0BATEILHOCTh BCEX
I11aroB TpeOYEeMBIX JOKA3aTeJIbCTB MM 00OOCHOBAHUH TEOPETUYECKUX BOIPOCOB.

71 — 85 GamnoB B cogepxaHuM  HEKOTOpPHIX  ATalOB  pEIIEHWUS  HapyIIeHa  JIoTHYecKas
MOCJIE/IOBATENILHOCTh, HE KaXKABIH 3Tanm pelieHus 3agadd obocHoBaH. HapyiieHa
MOCJIE/IOBATENILHOCTh IIArOB  PELICHHs 3aJa4d, He MOBJIMSBINAS HA KOHEYHbIH
pesynbTatr. JlomymieHsl OMmMOKH B (POPMYIHPOBKAX YHOTPEOIIEMBIX yTBEPKICHUH,
UCIIONIb3YEMBIX TIPH PEIICHUH 3a]1a4, BIOCIEACTBUN HCIpaBiieHHbIe. Vcronb3yemble
IpH pELICHHH 3aJad METOABI BEPHBI, HO HE YYUTBHIBAIOT CHELU(HUKY 3aJayH.
[IpuBeeHbl BepHbIE (OPMYIHPOBKH OIpENESNCHUH M TEOpeM IpH OTBETEe Ha
TEOPETUYECKUE BOIPOCHI.

56 — 70 G6amwios B comepxaHMM  HEKOTOPBIX  JTallOB  pEIICHWS  HApyIICHa  JIOTHYecKas
HOCIIeZIOBATENIPHOCTD, OOJBIIMHCTBO STAIlOB DEIICHUS 3anadyd He OOOCHOBAHBL
[TocnenoBaTeNbHOCT IIArOB pELICHHS 33Jadyd HapylleHa, BCICICTBHE Yero
JONyLmeHbl owmmOkn B peireHnd. JlomymeHsl ommOkd B HOPMYIHPOBKaX
yIOTpeOJIieMBbIX yYTBEPXKJCHUI, MWCIONB3YEMBIX TPH PpEIIeHHH 337ad Wi B
yIOTpeOJICHUN MaTeMaTHYeCKOW CHUMBOJMKH. Vcnosp3yemble NpU pelieHuH 3ajad
METOJIbl HE YYHUTHIBAIOT CHEUU(UKY 3a7add, JOMYIIEHbl OIIMOKHM B IpoIecce
peuienust. [IpuBeieHbl HenoHble GOPMYIMPOBKH ONPEIEIEHHI U TEOPEM IIPH OTBETE
Ha TEOPETHYECKUE BOIIPOCHI.

0 — 55 GayutoB OTBeT HE COOTBETCTBYET BHINICYKAa3aHHBIM KPUTEPHUSIM.
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