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1. IEPEYEHb KOMIIETEHIINI C YKA3SAHUEM STAIIOB UX POPMNPOBAHNA B
IMPOLECCE OCBOEHUA OGPA30OBATEJIbHOU ITPOT'PAMMBI

HpOI_ICCC HU3YUCHUA JUCHUIIIINHBI «Maremartuka HaIlpaBJICH Ha (I)OpMPIpOBaHI/Ie cieny-

FOIINX KOMIIETCHIIHHN:

Kox n nHanmenoBauue
KOMITETCHIIMI BBIITYCKHUKA

KOI[ N HAUMCHOBAHUC I/IHIII/IKaTOpa JOCTHUXCHUA
KOMIIETEHIINH

YK-1 Cnocoben ocy-
HIECTBJIATh TTOUCK, KPUTHUYE-
CKMil aHalM3 W CHHTE3
uHopMaIuu,  TPUMEHITH
CHCTEMHBIH  IOOXOJ  JJIA
pEllIeHHs] MMOCTABJICHHBIX 3a-
Jaq

VK-1.1. 3naer wmeromuku cOopa, 00paboTkM u 0000IIeHUs
UHPOPMAIIUU, METOIMKH CUCTEMHOTO TMOJXO0/a JJIs PEIICHHs I0-
CTaBJICHHBIX 3aJ1a4.

VK-1.2. YMmeer aHanu3upoBaTh U CUCTEMATH3UPOBATH Pa3HOPOM-
HbIE JaHHBIC, OCYILECTBIISATh KPUTHUYCCKUI aHATU3 M CHHTE3
UHQOPMAIIUY, TIOTYYCHHOW W3 Pa3HBIX HMCTOYHHKOB, OIICHUBATh
3¢ (HEeKTHBHOCTH MPOLEAYP aHAM3a MPOOJIEM W TPUHATHS pellie-
HUI B IPOPECCUOHATILHOM I TEITLHOCTH.

VK-1.3. Brnanmeer Mmerogammu Hay4dHOro cOopa, o0pa®oTku u
00001eHnsT HHGOPMAITUH, TPAKTHIECKON pabOThl ¢ MH(pOpMAIIH-
OHHBIMH HMCTOYHHKAMH;, METOAAMU CHCTEMHOTO TMOAXOJa ISt
peleHHsI TOCTABJICHHBIX 3a/1a4.

Ne Kon HaumenoBanue N
Dransl GopMUPOBAHUS KOMIIETEHITUI
/11 | KOMIICTESHIINHN KOMITETCHIIUH
1. | VK-I. Cnocoben ocy- | 1 Oman - 3uams:
IIECTBISATH nouck, | YK-1.1.

KPUTHUYECKUM aHaIu3
U cuHTe3 uH(pOpMa-
MU, TPUMEHSTH CH-
CTEMHBII MOIXOX IS
pellleHUs] TIOCTaBJICH-
HBIX 3aJa4

- MeTomuKu cbopa, 0o0paboOTKM u 0000ImEeHUs
nH(pOpMAIIUU, METOJUKH CUCTEMHOTO TOIXOAa s
pelIeHns TOCTaBICHHBIX 3a1a4 2 Iman - Ymems.
VK-1.2.

- aHAIM3UPOBAaTh W CHCTEMATU3UPOBATH PA3HOPOI-
HBIC JAHHEIC;

- OCYIIECTBIIATh KPUTHYECKHH aHallu3 WU CHHTE3
nH(pOPMAIINH, TIOTYYCHHON U3 Pa3HBIX HCTOYHHUKOB;
- oneHuBath A()PEKTUBHOCTH MPOIEAYP aHaIU3a
mpo0JieM W TPHUHATHS PEUICHU B MPOQEeCCHOHATb-
HOM eSTEIbHOCTH.

3 Oman - Braoemy:

VK-1.3.

- METOJIAMH HAyYHOTO cOOopa, 00paboTKu 1 00001IIe-
HUs UHpOpMaIUK;

- TMPaKTHYECKOW paboThl ¢ MHPOPMALMOHHBIMU HC-
TOYHHKAMHY,

- METOJJaMHU CUCTEMHOTO TIOJIX0/a ISl PEIICHUS TI0-
CTaBJICHHBIX 3a1a4




4

2. TIOKA3ATEJIN Y KPUTEPUUM OLIEHMBAHM S KOMIIETEHLIVI HA PA3JIMYHBIX
OTAIIAX UX ®OPMUPOBAHN A, OIITMCAHUE IIKAJI OHEHUBAHUA

=
=
T Kpurepuu onenuBanus
ST HaumeHnoBaHue puTep . B Ixana
g g KOMIETEHIINI Ha Pa3InYHbIX
2 KOMIIETEHIIHN OLICHUBaHUS
S sTanax (HoOpMUPOBAHHS
o
N
VYK-1 | Cnocoben ocy- | 1 Oman - 3uams. «3AUTEHO»:

ILIECTBIIATE
MOWCK, KPHUTH-
YeCKHUH aHaIu3
31 CHHTE3
nHpopmanuu,

MPUMCHSTh CH-
CTEMHBII MOJ-
X0l JUIs pere-
HUS  TIOCTaB-
JICHHEIX 3a7a4

VK-1.1.
- MeTonuKu cbopa, oOpa-
0OTKH u 000011eHNA

uH(popMaIuu, METOAUKUA CH-
CTEMHOI0  IOAXoJa IS
pelieHusl MOCTaBJICHHBIX 3a-
nau 2 Oman - Ymems:

YK-1.2.

- aHAJIM3UpPOBaTh U CHUCTEMa-
TU3UPOBATh  Pa3HOPOJHbBIC
JTaHHBIE;

- OCYIIECTBISITh KpUTHYE-
CKMI aHaiM3 M  CHUHTE3
uHpoOpMaluy, TOIYyYEHHOU

U3 Pa3HbIX HCTOYHUKOB;
- oneHUBaTh YP(HEKTUBHOCTH
IpoIeyp aHanIu3a HpodIeM
U TIPUHSATHUS PEUICHUH B MPO-
(deccHoHaBbHON  JeSITEeIhHO-
CTH.

3 Dman - Brademy:

YK-1.3.

- METO/IaMU Hay4JHOTO cOopa,
o0paboTkn u  0000IeHuUs
uHdopMaIuu;

- IPaKTUYECKOH paboThl C
UH(QOPMAIIMOHHBIMUA ~ HCTOY-
HUKaMU;

- METOJAaMH  CHUCTEMHOTO
NOJX0/Ma Ui PEUeHHs IIo-
CTaBJICHHBIX 33124

1. Xopoimee YCBOEHHUE
MIPOTrpaMMHOTO MaTepHaia.

2. 3HaHHE OCHOBHBLIX IAKETOB
MIPUKJIATHBIX TTPOTPaMM.

3. 3HaHUE OCHOBHBIX MPHUHIIU-
MOB TOCTPOCHUSI TAKETOB TMpPHU-
KJIQJTHBIX ITPOTPaMM.

4. 3HaHMEe OCHOBHBIX
MIPUKJIATHBIX TTPOTPaMM.
5. TouHocTh 1 000CHOBAaHHOCTh
BBIBOJIOB.

6. BrinmoaHeHue MPaKTUYECKOTO
3aJJaHMSL.

7. IlpaBUJIbHBIE OTBETHI Ha J0O-
TTOJTHUTEJIbHBIE BOTIPOCHI

3aga4

«HE 3AUYTEHO»:
1. He3nanue 3HAYUTEILHON
YacTH TPOrPaMMHOTO MaTepua-
Ja.
2. HecrmocobHOCTE  TIpuBeCTH
MIPUMEPHI TTAKETOB TPUKIIATHBIX
porpamMm
3. HeymeHnue BBIJCIHUTH TJaB-
HOe, cIelaTb  BBIBOABI U
0000111eHHS.
4. I'pyOble omMOKY TIPU BBITIOI-
HEHUU MPAKTUICCKOTO 3a/IaHU.
5. HenpaBuibHbIE OTBETHI Ha
JIOTIOJTHUTEITHHBIE BOTIPOCHI
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3. TUITOBBIE KOHTPOJIbHBIE 3AJTAHWA NJIN UHBIE MATEPUAJIbI, HEOBXOAMMBIE
JUUIS1 OLIEHKY 3HAHHWM, YMEHMI, HABBIKOB U (MJIN) OITBITA JESTEJIBHOCTH,
XAPAKTEPHU3YIOILINX 3TAIBI ®OPMUPOBAHMA KOMITETEHIUI B ITPOIIECCE

OCBOEHM S OBPA3OBATEJIbHOM [TPOI'PAMMBI

1 9TAII - 3BHATH
TecToBbIE 3a1aHUA

V1: Ilpenen uncnoBoii nocnenosarenbHocT IlpocTeiimme npenesnsl
I: Ne 1cp

. 3n—1
lim 5757

S: Brerancnuthb npeaci YHUCJI0BOM MOCIEA0BATEILHOCTH n-
-0

+ N
U'lll—‘ U-||w UO||—\ ,L =

L Ne2cp

. 5n+15
lim >

S: BuIUuciIuThb npeaci YHCIIOBOM noCIaCca0BaTCIbHOCTH n->«

Q= g *

+:-5

-1

=1
_5

.- 6
V1: [Ipeaen yucnoBoi nocne10BaTeaIbHOCTH.

I[: Ne3cp
S:



an
Brraucnuts npeen 4ucioBoil mocaea0BaTeIbHOCTH o

_Tn+4
2rn+1

SINEN = §|§','U|\] S I=IN

[: Ne 4 cp

3
. 9—n
lim 3
S: BBIUHCIHUTE TIPeJIET YUCIIOBOM MOCIEA0BATENBHOCTH 17 ® 1+2n s

| w" N|©
=

i
8|8 N |

| Wl

il
R

V1: Ilpenen 4uciIoBOi MOCIIETI0BATSILHOCTH.

I Ne5Scp
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. 3xt 4532
lim =
S: BerumcauTh npexen -2 X+2
-3

7z
. 3

I: Ne 6 cp
. 4x'-14x+6
lim— =
S: Berumcnars mpegen =3 x-3

V1: Beruricnuts npeaens .

I: Ne7cp
. tg3x
hm sin2x
S: Beruncnuts mpenen  x20
-4
o)

.0

IN N|W

+
WIN W »

I: Ne 8 cp



Jim =
S: Berauciuth npegen  x0
-0
0]

.0

_8
5

8
.5

5
+:. 8
- e
V1: IIpenen yuciaoBoit mociaea0BaTEIbHOCTH.
I: Ne9 cp
. sin9 x
lim =~
S: Beruucnuts npegen x>0
-0

8
.5
9

+. 7
-+ ¢

I: Ne 10 ¢p
sin24 x
sin2x

lim
S: Beruncnuts npegen x>0
- 14

V1: Haiitu mpou3BoiHy10 (PyHKIUH .
L Ne 11 cp
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S: TIpousBoHas CI0KHON QYHKIMH (Sin SX) =
.- 5-CO0S X

- 5:cos 5x-sin 5x

.- —5-cos x

.- —5-cos 5x

+: 5-Ccos 5X

.. —C0S 5X

[ Ne 12 ¢p

S: IIpousBoaHAas CIONKHOW PYHKITUN (Sin 7 X) =
.. 7-C0oS X

.. 7-cos 7 x-sin 7 x

.. —7-CoS X

.. —7-cos 7x

+. 7-C0S 7 X

.. —Cos 7X

V1: Haiitu npou3BoHy0 (PyHKIIUH.

I: Nel13 T

— (2
S: [IpousBoaHast GyHKIIMH V= Sm(x +1) HMEET BUIL...

_. x-cos(x” +1)
4. 2x-cos(x” +1)
_. cos(x’ +1)

_. —2x-cos(x’ +1)

I:Ne ld4 T

=3/sinx

S: IpomsBoyHas QyHKIHH

_./cosx

6
5-sin’ x

MMEET BULI. ..

-COS X

l_ CcoS X
+.9 RUsin x
1

- sin x

I NelS5T

| —
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— 7103
S: IlpousBoanas pyHKIUN y=qigx UMEET BUII...

. I—ctg’x
3
.V cos® x

1
Ytg'x -cos® x
E

7.8
10 cos®x

3
7
+.

V1: Haiitn mpou3BoAHYIO QyHKIIUH.
[ Ne 16 cp

S: IIpousBoaHas GyHKIIMH
.- 7-sin x

.. 7-cos 7Xx-sin 7 x

.. —7-sin x

.. 7-sin 7x

+. —7-sin 7Xx

.. —sin 7x

I: Ne 17 cp

S: IlpousBoanas pyHkuuM
- 9-sin x

- 9-cos 9x-sin 9x

.- —9-sin x

- 9-sin 9x

-+ —9-sin 9x

.- —sin 9x

V1: Haiitu npou3BoiHy0 (QyHKIHH.
I: Ne 18 cp

S: BeIyuciInThb (Ctgx] = ..
1

_-sin? x
1

_. cos’ x

(cos 7x)':

cos 9x| =

HMEET BUIIL. ..

HUMCCT BUA...
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1
- sin2 x

I: Ne 19 ¢p

S: BeruuciuTh (th)L:
1

- sin” x
1
+: cos®x
1
. cos’x
1
- sin? x
1
.- sinx
1
.- Ccos2x

V1: I'paduxu.
I: Ne 20 cp

S: I'padmku kakux QyHKIUH N300paKeHBI HA PUCYHKE?
-: CreneHHBIX

+: Iloka3arenbHbIX

: JlorapupmMuyeckux

: Tpuronomerpuyeckux

: l'umepOonmaeckmnx

[ Ne 21 cp

S: I'padmkm xkakux QyHKIHIT H300paskeHbl HA PUCYHKE?
-: CTeneHHbIX

-: [TokazarenbHbIX

+: Jlorapupmuyeckux

-: Tpuronomerpuyeckux

5?.-'!.

0=a<l

[=]

Y

Dza<l]

Y
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-: I'unepOonmueckux
V1: Beruncnurs npenenst .

I: Ne 22 cp
tg 3 x
sin2x

lim

S: Beruncnuthb npegen x>0
-4
0

0

1
IN N|W

£
7 WiN ulw

=N
NS}
w
(e}
o

tg7x
sin3x

lim
S: Beruucnuts npegen x>0
-7
- 21

1
1N N w

+
= wiN o

M
No
—_

V1: Touxu pa3psiBa .

I: Ne 24 cp

__ 1

X (x+3 )2
S: Yucno Tovek pa3psiBa GyHKIIUH paBHO...
-3
+:2
-1
-0
I: Ne 25 ¢p

1

S: Uncio ToueK paspbiBa yHKIHH X ( x-1 ) ( X=5 ) paBHO. ..

+ ..
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-0
V1: YcranoBute COOTBETCTBHUE.
I: Ne 26 cp
S: YcraHoBuTE COOTBETCTBUE:
Cnesa:
1) ¥ >0 na unrepsane (a;b)
2) ¥ >0 pa unrepsane (a;b)
3) ¥ >0 paunrepnane (asb)
Cmpaga:
1) rpaduk pynkuu BeIime ocu OX

2) y Bo3pacTaeT Ha uHTepBaie (a;b)
3) y Ha uHTepBaJe (a;b) BBITyKJIa BHU3

I: Ne 27 cp
S: YcTraHoBUTE COOTBETCTBUE:
Cnesa:

1H)y< 0 Ha uHTepBane (a;b)
2) Y <0 ma untepnane (a;b)

3)Y <0 na unrepsane (a;b)

Crpasa:

1) rpaduk pynkuun HIke ocu OX

2) y yObIBaeT Ha uHTEpBaJe (a;b)

3) y Ha uHTepBaJe (a;b) BbIITYKIJIa BBEPX

V1: Yka3zate Bux rpaduka.
I: Ne 28 cp
S: Vxkaxure Bua rpaduka QyHKINH, 17151 KOTOPOH Ha BCeM OTpe3Ke [a;b] 0 JHOBPEMEHHO BBIMOJ-

y>0, y<0, y">0

HAKOTCS yCIIOBHA

3’;.
-
]
. =
0 a b x
yll
:—/:
0] a b
yu

5

=

-
.
=
Wi ¥
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yil

.
-

+ ( Bepno):

I: Ne 29 cp
S: Vkaxute Bun rpaduka GyHKIuM, 1715 KOTOPOI Ha BCEM OTpe3Ke [a;b] 0JHOBPEMEHHO BBITIOIN-

usrorest yenosusi: Y >0, y>0,y <0

0| a b X
BepHo:
¥
|
0| a b x
Hesepno:
yn
E-.\
: L
0f a b
Hesepno:
}TJL
0 a b x
Hesepno:

V1: YVcraHnoBUTE COOTBETCTBUE.

I: Ne 30 cp
S: YcTaHOBUTE COOTBETCTBHE:
Cnena:

1Yy <0 ya uHTepBae (a;b)
2) ¥ > 0 na unrepsane (a;b)
3) ¥ >0 ua unrepsaie (asb)

4)Y <0 na unreppane (a;b)
Cnpaga:

1) y yOniBaeT Ha uHTEpBaJIe (a;b)

2) y Bo3pacTaeT Ha uHTepBae (a;b)

3) y Ha uHTepBase (a;b) BbIMyKIa BHU3
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4) y Ha unTepBaje (a;b) BeIIyKIIa BBEPX
I: Ne 31 cp

S: YcTaHoBUTE COOTBETCTBUE:

Cnesa:

1)y >0 ya uHTepBae (a;b)

2) Y <0 ua unrepsane (a;b)

3)Y <0 ua unrepsane (a;b)
Cmpaga:

1) y Ha unTepBaie (a;b) Bbimykia BHU3

2) y yobiBaeT Ha uHTepBaie (a;b)
3) y Ha uHTepBaie (a;b) BbIMyKia BBEpX

2J3TAIl - YMETbH

KoMmiekT THIIOBBIX 3a1a4
3amgauga Nel
|. Haitti nuHelinbie koMOMHauun mMarpui: a) A - C +B; 6) 5A + 3B - 7C, ecnu:
3 7 4] 1 0 2}.. (4 2 1)
.-r=f |~5=[ |,r=| |
\ \7 3 3

1 5 2) 6 473
2. Haiitn A-B, ecan:
al].»==|"l1r _,:\\;34% 5
L 4 L
s S 3 )
6)4=9 0 —3;B=[] l.
2 1 4] 1:2)

3. Bunonuute jeiicTBHA HAJL MATPHLIAMM:

1y (1 5 3 4 1 3 ol
5-1—lﬂl+5ﬂ-[ ]

01 31
1J12 0 1 3 1 -

=a T o ]
LN
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3amaua Ne2

1.1 Beruucnure onpeaenurens 3 MOpsaKa, UCHOIb3Ys METO TPEYTOJbHUKOB U METO]I Pa3JIOKEHUS
10 3JIEMEHTaM CTPOKH (CTOIOII).

1.2 [IpuBenuTe MaTpUILy K CTYNIEHUYATOMY BUIY C IIOMOIIBIO 3JIEMEHTAPHBIX MTPeoOpa3oBaHUi.

1.3 BeinosHuTe ACHCTBUS HAJl MAaTPULIAMH.

Bapuant Ne |
M I =1 1 2
1'1'149 l'2'1|3ﬁ
1 8 2 4 =3 1 =2
-1 4 2 1
=} 4 2 3
3 4 1 5§ 3 4 1 3 5
13.12 1 & _101+5u.[013])
6 4 0 1 3 1 =4
BapuanT No 2
(=4 7 §
3T * S5l a3
1 I 1 o
e 5 15 6
\-1 & 7
(1 3 4)
2 0 1 1 0 3
23.(2 1 0 3 5 1 4 1
iy 14-:1—4+113-321
-1 0 2 21 5
2 1 3,

Bapuant Mo 3

3 K 3 2 4 0
313 3 3L 5 3 4
1 =1 Z
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3amaua Ne3
Hana cuctemMa nuHeHBIX ypaBHeHUH. Pemnte ee 1) metomom Kpamepa; 2) merogom ["aycca.



2x, + X4+ 33Xy =1,
1.1 §2x, + 3x, +x; =1,

3x, +2x, +xy, =0

3x, — X, +xy =12
1.3 {x, +2x, +4x, = 6,

Sxp4+x +2x, =35

1.5
J3.1'| — 2, +4x; =12,
| 3x, +4x, —2x; =6,

2y, —x, — x5 =%

JHI. + 3x; — By = —4,
1.6

Xy +xXp —Fxy =2,
| 4 + X7 — 3xy = =5;

1.7
4x, +x, —3x; =9,
X 43X, — Xy =2,

h'_ +3.TJ _Eh.l..':. = ll_

1]
ad
o

| 2x; + 322 + dxy
1.8{7x; —5x = 24,

| 4x,

1.9

J 2x, 4 3x, +d4x, =12,
TI| —5.1': -4+ 1.1'1 = —33.
| 4y + Xy =-T;

Xy + 41’: — X5 = L‘I.._
Sx3 +4d4x; = -2,

3x, —2x, + 3%, =22

1.10

1.11
J Ixy —2x, +4xy, =21,
Sxy +4xy —2x; =9,

|2x| — X3 — x3 =1k

J3.1-. —2xy —Fxy =5,
1.12. %%, +3x, —4x, =12,

| x —ix, +3x, =—1;

1.13
J'II|— I_1—“|I: = 1%,
2x, — x:+2x; =11,

| XN+ X, 4+2x; =8

[2x, — x5 +2x; =10,
1.[4-!4.1'| + xy +dx; =06,

I x+ x5 4+2x; =4

1.15
JEI|— I:—EI; =H.\,
X+ X #+2x; =11,

a4x) + X1 +4x; =22

2y, — x,—3x;=-9,
X + 3%, &+ x, =M,

1.16

3, +4x, +2x, =15

1.17
2xy — x3—3x; =1,
ixy +d4x: + 23 =1,

Xy +3x,+ X

—3x +3 x5 +6x; =8,
ix, + =,

I — 4x, —Lx, =M,

1.18

X+ X

1.19
3 4+ x4 x5 =4,

—3x; +3x, +6x,; =36,

x —4x, —2x; =-1%;

ix, —

llﬂ{ix: + xy+2xy =8,

| x4+ 2x, +4x; =16;

x; + xy =-—11,

1.21

JE.T,—}I:+ i, =4,
1.22.2x, + x, +3x; =0,

3k, +2x, 4+ x;=1;

3amgaua Ne4
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1. [lo xoopaunatam Touek A, B, C an8 yKajaHHLIX BEKTOPOB, HANIHTE:
—
a) KDOpAMHATH BekTOpoB d, b, ¢
a o
0) Mogyne BexkTOpa 4, b
-
B) CKANSpHOE NPOH3BEAEHHE BEKTOpoB d U b
-
r) yron Mexay sexropamu d 1 b

-
1) BEKTOPHOE NPOHIBENEHHE BEKTOPOB d 1 b
€)) NIoLETE NaPANLIenorpaMMa, NOCTPOEHHOMD Ha ITHX BEKTOPax

—+ = — = —
#) CMELIAHHOE MPOHIBEIEHHE BEKTOPOB [u ® E'.l] c.raeb=c
3) 00BEM NApANIeNenunela, NoCTPOSHHOND Ha ITHX BEKTOPaX.

Ne papuanTa
A B C i B
| (4 6; 3) (-5; 2; 6) (4;-4;.-3) |4CB-AC AB
3 (4;3;-2) (-3;-1; 4) (2:2: 1) 5AC + CB AB
3 (-2 -2: 4) (1;3:-2) (1;4;2) TAC — 2BA BC
4 (2;4; 3) (3; 1; -4) (-1;2; 2) 2BA — TAC CB
5 (2; 4; 5) (1;-2; 3) (-1:-2;4) | 4AB + 4AC BC
6 (-1;-2; 4) (-1;3; 5) (1; 4; 2) 3AC — 4BC AB
3amgada Ne5
Sagaune 1.

Hana npamas Ax+By+C= 0. CocraenTe ypaBHeHHe NpAMOi, nNpoXoasamei 4epes
sanannyio Toury My 1) napannensso gannoil npamoii; 2) nepnenaMkynspHO JaHHOI npaMoii.
3anaune 2,

Hna npamux Ax+By+C= 0 u Ayx+Byy+C, = 0 naiitn ux s3anmuce pacnonoxenne. B
CITYYAE HX TMEPeceYeHns HANTH YIoa MEKIY HHMH, B CTY4ae HX NapaiielkHOCTH - PACCTORHHE,
Japanne 3.

Janw BEpIIMHEL TPEYTOALHUEA ¢ KoopauHaTaMu (A, Ag), (B, By) u (C, Cy). Haiitu ypaBuenns
BRICOTE H MEHAHEI 3TOTD TPEYTONLHHKA.

Hexoguwie nannsie ana pemwenns saganuil 1, 2, u 3 gisrs w3 Tabanue.
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he A|B|C (M, |A,|B, |C, |As B, |Cy |M,
E-E].'IH-EJIT-E

1 1205 [3-1]5 |3 |1 |2 |-1 |1 |12
2 2303 (2302 (a0 |o |6 |2 [12

Jaganne 4. Hecnenosats # NOCTPOMTE KPHBYIO BTOPOro NOPAIKA.
- 5x - vy +dxy+2x- dy+1=0
2x° #2y" = 2xy= 2x- 2y +1=0

3amaua Ne6
BrisicauTe, sBisercs nu GyHKIWA, 3aJaHHAs B Ta0IHIIe, YETHON UM HEUETHOM.

Ta6muma. UccnenoBanue GyHKIIUKA Ha YETHOCTH/ HEUETHOCTS JJISI MHIUBUIYaIbHOTO BapH-

aHTa.
Ne DOyHKIMS Ne DOyHKIMS Ne DyHKIMS
sin®x
— O —3 o
1 | y=x -COS(3X) 2 | Y=x’sinx 3 Y=<1+X)2
4 | y=x"cos(6x) 5 | Y=x*+sin x 6 | y=x*+cos(3x)
7 | Y=x3(1 +x2) 8 | Y=x-2x’+4x° 9 | y=x"ctg(2x)
10 Y=\3/(1+x)(1—x) 11 | y=x"+sin(7x) 12 | Y=xtgx
13 | v _3(14x)(1-2%) 14 | Y=xsinx 15 | Y=x*tg x
3 . .
16 YZ\/( 1+x)2( 1—x)2 17 | Y=sin® x/(1+x) 18 | Y=x’sinx
19 | y=x"+cos(6x) 20 | Y=x® +cos x 21 | Y=log((2-x)/(2+x)
22 | Y=(1+x)**+(1-x)** 23 | Y=x*cos x 24 | Y=x’tgx
[TIpumeuanue: Ne - HOMep BapuaHTa.
3amaua Ne7
Haiiaure npeaenbl OTHONIEHUS MHOTOWIEHOB ITPU X—>0 U X—>0
1 2 3 4 5 6 7 8
(2x-7) 7x*-6 (1-2x)* | (4x-3)* | (5x-1)’ 8x*-2 (4+2x)* 6-8x*
(4x-2) 2-3x° 5-2x (2+3x)* 443x° (3-5x)* 3x*+4
(4x+5)°
9 10 11 12 13 14 15 16
8x*+3 (4x+6)* | 3x*-5 (7x+2)* | (4x+3)> (6x-3)° 5x*-2 (3x-5)°
(1-2x)*> | (3-2x)* | (2x-1)* | (4-2x)* | 4x>-2 (x+2)* (2x+5)* (4+x)*
17 18 19 20 21 22 23 24
(2x+5)* | B3x-1)* | 2x+3)* | 3x%-5 (3x-4)* 5x%-2 (5x-1)? (6x-3)>
(3x-4)* [ 2x™+3 5x°-2 2x%-6 2-4x* 7-3x (4x+1)? 4x3+2
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3amaua Ne§
Haiinute mpousBoaHbIC TIATH (DYHKITHIA.
Howmep 3anauu
BapuaHt 1 2 3 4 5
5
1,9,17 55 X2 6 3 arcsin(Inx) e* sinx tg® x>
3 4 cos’x+ .
2,10,18 752 Vx 9 5 +1n tg(x/2) e*arcsinx xctg(e®)
4 7 In(cosx)
3,11,19 | 9,4V x> 7= cosx e*arccosx sin® x?
X
. 1
4,12,20 552V x° 9 = lg(arcsin2x) e‘cosx tg’(ctgx-2)
5-VX
3 arctg(Inx)+
4 3 — g X .
5,13,21 2V X 4\1/; +In(arctgx) e*cosx sin2x
6,14,22 2 In(tg(x/2))
5 e*arctgx X arcsin® x
3x? \/; Ux _ g
7,15,23 573 4 arctg(x)+
6x VX 52 JIn(x*+5) | lg(x)*arccosx cos’2x
8,16,24 5/ 2 5
2N X e In*x-In(Inx) arccos(x)* e* | arctg’(x’-
3)
3amaua Ne9

OYHKIMS U31ePKEK MPOU3BOACTBA MPOIYKIIMH HEKOTOPOIl prpMoil uMeeT BUA:

C(x)

Y BBIYHCJIMTD X 3HAUYEHHUE P X = 10,
Ta6ymma. KoadduimenTsl GyHKIUN U3ICPKEK.

— 3 2
=a-x"+b-x"+c-x+d (men.en.). Haittu cpennue u npenenbHbIe U3EPKKU TPOU3BOICTBA

Ne |1 2 3 4 5 6 7 8 9 10 |11 |12

a |01 0,2 0,1 |02 |O1 |03 |01 02 04 |02 |01 |05
b ;’ -1,3)-1,21-1,3|-1,2]-1,3 ;’ -1,3)-1,21-1,2-1,2]-1,3
c |5 6 5 6 5 6 8 4 3 4 5 6

d | 200|250 300 | 230 | 240 [ 210 | 200 | 200 | 230 | 240 | 235 | 260
Ne |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24

a (0,203 ]01 |02 (05 (0210301 |02 |03 |02 |01

b ;’ -1,3)-1,21-1,3|-1,2]-1,3 ;’ -1,3)-1,21-1,2-1,2]-1,3
c |5 6 5 4 5 6 5 4 3 4 5 6

d 200|250 300 | 230 | 240 [ 210 | 200 | 200 | 230 | 240 | 235 | 260

3amauya Nel0. Hatigure Hynu ¢hyHKIMH (TOYKH niepecedeHus rpaduka GyHKIuu ¢ ocbio 0X),
KOOPIMHATHI SKCTPEMYMOB M TOUKH II€Pernba GyHKIUN y=a,x +a,x> +a,x+a;
[ToctpoiiTe Ha 0HOM pHUCYHKE rpaduku HYHKIIMHA U BCEX €€ IPOU3BOTHBIX.
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Tabmuma. KoadduimeHnTs! moimHoma.
Ne| 1 2 |3 4 5 6 7 8 9 [10 [ 11 [ 12 |13 |14 |15 |16 | 17 | 18 | 19 | 20 | 21 |22 |23 | 24
a | -l |1 |-t u a1 [-1]-1
a | -l 112222ttt [l Ji[al2]2]2]=2
al| 2 |22 |-2]-8]-8]38 8 |-12 [-12 | 12 | 12 | 20 [-20 [-20 [ 20 | 6 6 | 6| -6]-3]-3]3 3
a| 0 010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3anaga Nell. IIpoBeaute monHoe UcciaeoBaHUE PYHKIIMU U TIOCTPOUTE ee rpaduk.
YkazaHus K 3ajaye 7:
1) uzyuure matepuan mi. 8.8 u 8.9 yuebnuka [2.1 ];
2) uccnenoBanue GyHKIUU 0HOPMUTE MO CTAHIAPTAM;
3) moctpoiite rpaduk GyHKIUH.
Tabmuma. [TonHoe uccnenoBanue GyHKIMH
1 2 3 4 5 6 7 8
X 2x  (x+3) X 2x X X 2x 3x
(x+2)(x-3) (x-2) 2(x+1)(x-5) (x-3) (x+4) | (x-2) (x+3) (x-2)(x-5) (x+1)(x+4) (x+2) (x+1)
9 10 11 12 13 14 15 16
2x 3x 4x X X X X X
(x-5) (x+1) | x-)(x+4) (x+2)(x+5) (x+4)(x+1) 2(x-6)(x+1) S(x+1D)(x+3) x-1) (x+1) | 3(x-4)(x+1)
17 18 19 20 21 22 23 24
3x X 2x 3x 2x 2x X 3x
(x-2)(x+3) (x-2) (x+3) (x+4) (x-5) (x-5)(x+3) (x+2)(x-6) (x+5) (x+1) | (x-7) (x+1) (x-3)(x+4)

3anaga Nel2. OnpenenuTs onTUMalIbHOE JJI MPOU3BOAUTENS 3HAUYEHUE BBIMMYCKA Xo, IPU YCJIOBUH,
YTO BECh TOBAp peaju3yercs Mo (pUKCUPOBAHHOW LI€HE 3a eIWHUIy P U U3BECTeH BUJA (PYHKIMH

C(x). C(x)=a+b-x+c:x’

U3JIEPIKEK
Tabmuma. Kosddunmentsl GyHKIIMN U3AEPKEK U IICHA 32 SUHUILY.

Nt (23 (456|789 10 |12
a 1 1 1 1

9 |10 1 1219 |10 1 12 3 9 0 11
b |3 4 |5 |6 4 6 3 14
c 1 |1 |1 |1 (1 |1 |1 |1 |1 ]1 |1 |1
p |1 1 1 1 1 1

5 14 6 17 3 15 6 17 3 14 5 16
Ne |13 |14 15|16 |17 |18 1920 |21 |22|23]|24
a [12]14[8 |9 |10 11|12 |13 |14]|15|8 |9
b |5 |6 3 14 [5 ]6 |2 |3 |4 |56
c |1 |1 1 |1 |1 |1 |1 |1 |1 |1
p [ 171814 [15[16 1718 |14 |15]16| 1718

3anaga Nel3. Haiftu HeonpeaeneHHbIe HHTETPAJIbl, UCIIOJIb3YSl METO]I PAa3JI0KEHUS

1. J(ax

>+a,x+a,)dx

[((1-z)/z)%dz

2. _[ (30X2+31X+az)dx
[cos(2x) -dx/(sin’k-cos’x)

3. [((1-z)/z)%dz
[dx/(sin’k-cosx)

4. [dx/(

sin’x-cos’x)

I((\/a_\&)z/\/a)d

5. J(axx*+a;x+a)dx
[dx/(x*+3)

6. J((1-2)/z)%dz
Jax/V 8= X

7. f(aox2+a1x+a2)dx

8. J(agx*ta;x+ay)dx

9. ((1-2)/z)’dz
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[dx/(x?-6)

jdx/\/8—x2

[dx/(sin’k-cosx)

10. J(apx*+a;x+a,)dx
[x(x+a)(x+b)dx

11. J(agx*+a;x+a,)dx
[((1-z)/z)%dz

12. [(1-2)/2)*dz
[dx/(x*+3)

13. J(apx*+a1x+a,)dx
[tg>xdx

14.  [((1-2)/z)%dz

0=,

15. [((1-2)/z)*dz
[2*e*dx

16. [(ax*+a,x+a,)dx
[2*e*dx

17. [(1-z)/z)*dz
[dx/(x*-6)

18. [(1-2)/z)*dz
,[dX /N 4+ X2

19. j(ao X2 +a1x+a2)dx

[dx/V 4+X2

20. J((1-z)/z)*dz
[x(x+a)(x+b)dx

21. I((\/E_&)z/@)dx

[((1-2)/z)%dz

22. ,[ (aoxz+alx+a2)dx

+1)dx

o x+ Lyl x

23. [((1-2)/z)*dz
[tg*xdx

2
24. Idx/\/4+x

I(\/;-I-l)(x—\/; +1)dx

3amaua Nel4. HaliTn HeomnpeneeHHbIE HHTETPAJIBI, UCTIONB3YS METO]] 3aMEHBI TIEPEMEHHOM (B CKOO-

KaX yKa3aHa peKOMEH]IyeMasl IT0JICTAHOBKA)

1 fx\/x_ldx; [tz\/x_1 f

|

dx
f reslx [tj/;]

dx
2 V-d®; [x=1/1]

KOV X=9)gx; [=VX D)

3 IX\/X_7dX; [t=
X_7]
;X3x+1 dx t=\3/X+1

dx

J" dx 4 J" 4
4 Vx—Vx [t=\/;] 5 &+9 Vx [t—\/;]

J' xdx
\/X+1 [t:\/X'l'l]

f \/7 s [x=1/1]

3
6 IX x+1 dx t=

%x+1
dx
‘[ Vardx [tj/;]

7 Ix \/X_ldx; [t=

i,

f U ; [t—“/;]

J" oS xdx
9 V14sin®x :

dx [t=sinx]
f - e +1 . f dx
\/XT [t—\/XT ; [x=-Int] X+%/7 ; [t:‘\l/;]
11 .[X3 X+]. dx tzm f Cos xdx
10 e“+1. ; [x=-Int] f xdx m
xdx \/m [t:\/m ] [t—smx]

X_\/T; =V x+1,

;x3x+1 ax VXt

cos xdx 2
f \/7 14 f\/4 —X dx; [x=2sint]

e'+1 ; [x=-Int]

J' cos xdx

15 Jx(3x%-5)° dx;
[=3x2-5]

Ix3 x+1 g4 t:xg/x+1

Cos xdx 2
f — 17 V4—x dx:  [x=2sint]

Ix3 x+1 44 t:\3/x+1

3
18 [x x+1 dx t=

%x+1
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xdx

Vx+l, eV X+

VXL g Vx4l

f dx

2 2
19 ¥ Vx-a" . x=14]
J' cos xdx

3 3
20 .[X x+1 dx t=VX+1
dx

e"+1; [x=Int]

3
21 fx x+1 dx t=

%x+1
J‘ dx
V=’ x=11]

22 I\/4—X2dx; [x=2sint]

f dx

X—a’; [x=1/]

dx
23 ¥ e+l [x=In]

,[X \/X_ldx; [t:\/X_l]

J’ dx
24 Y xV-d k=1

dx

e'+1; [x=-Int]

3anaga Nel5. Haiitu HeonpeeieHHbIE HHTETPaJIbl, UCIIOJIb3YSl METOJl MHTETPUPOBAHUS 110 YACTSAM.

1 flnxdx 5 fxze"dx 3 fxzexdx

f xsin xdx f arctgxdx f X sin xdx

4 f x sin xdx 5 f arctgxdx 6 f x*In xdx

f x*In xdx f xsin x cos xdx f x e dx

- flenxdx 3 fxsinxcosxdx 9 fxsinxcosxdx
f In xdx f xarctgxdx f X sin xdx

10 f x*In xdx 1 f xarctgxdx 1 f xarctgxdx

f e*sin xdx f sin(In x ) dx f x*In xdx

3 f x*1n xdx

14 fxsinxdx

X s
15 fe sin xdx

f arcsin xdx f sin(Inx ) dx f xarctgxdx

16 f arcsin xdx 17 f arcsin xdx 18 f (x/e")dx
f (x/e")dx f e”sin xdx f arctgxdx

19 f(x/ex)dx 20 fexsinxdx 51 f(x/ex)dx
f X’ In xdx f (x/e")dx f xarctgxdx

2 f (xdx /sin”x | 23 f (x/e")dx 24 f xarctgxdx
f xe"dx f (xdx /sin’x ) f arcsin xdx

3anaga Nel6 Hapucyiite npsMoyroibHbli TpeyroiabHHUK ¢ BepmnHaMu B Toukax O (0;0), A (a:0), B
(0, 8). Ucnonb3yss ompeneneHHbII HWHTErpaji, BblBeauTe (OpMYJIy IUIOMAANW MPSMOYTOJIBHOTO
TPEYTOJIbHUKA.



25

3amaga Nel7. HapucyiiTe TpeyroibHHK MPOU3BOIBHOW (DOPMBI, PACIIONIOXKHB €ro BEPIINHBI B
toukax Ai(a;;0);Ax(az; 0); B(0; ). Mcnonb3ys ompeneneHHBbI WHTErpall, BBIBEAUTE (HOPMYITY
TUTOMIA/IA TPEYTOJBHUKA MPOU3BOJILHON (POPMBL.

3amaua Nel8. Hapucyiite yeTBepTh Kpyra paamyca R ¢ mertpom B Touke O(0;0). Ucmonsiys
OTIpe/IcIeHHBI HMHTETpall, BbIBeAUTEe (GopMyny IMomaan Kpyra (YpaBHEHHE OKpPYXHOCTH

2, .2_p2
X +y =R ).
3amaga Nel9. Mcnonb3ysl onpeaeseHHblil UHTErpal, BBIUUCIUTE IIOUIa/lb, OTPAHUYEHHYIO KPUBOI
y=Inx, ocbto OX u npsmoit x=e. Hapucyiite ueprex.

3ajaua No20. BEUuMCIUTh MIIOMIAAb CErMEHTa, OTCEKAEMOTO MPSMON y=3 - 2X OoT mapabobl y =x?,
Hapucyiite ueptex.

3ajaua Ne21. Berumciauts miomans Mexay KpuBoi y = 1/x* u ockio OX, pacmonararoiryrocs
BIIpaBo OT JuHUM X=1. Hapucyiite ueprex.

3 OTAIl - BJAJIETDH

TunoBble 32724

Bapuanr 1

Yacte 1
4

I X=——
1) HaiinuTe 3HaUeHNE BBIpAXKECHUS 2x+1 npu 9.

V17 1
3

A. B.3
4
X=——
b.1 I'. mpu 9 BBIP@KEHHUE HE UMEET CMBICIIA
oA
2) U3 popMyiiel MOLTHOCTH ' Bripasute pabory A
a=Mt a= A=+
A A B. B. N 1 A=Nt

3) Cpasnute a’u a’ , eciu U3BeCTHO, uTo 0 < a <I.
A. a’<a’ B. a>a’ B. a’=a’ . JInst cpaBHEHHUS HE XBATACT JAHHBIX.

4) Jlns 6uosnorndeckoil gabopaTopuu KyNMWIH ONTHYECKUH MHUKPOCKOIN, KOTOPBIH JaeT BO3MOXK-
HOCTb Pa3JIMYUThL OOBEKTHI pasMepoM 10 2,5 107 cm. Beipasute 3Ty BEeIMYUHY B MUJLIUMETPAX.
A. 0,0000025 mm. b. 0,000025 mm.  B. 0,00025 mm.  I'. 0,0025 mm

5) B nByx OubnmoTekax ObUIO OJMHAKOBOE KOJMYECTBO KHUT. Uepe3 roj B MepBoil OMOIMOTEKe
YHUCIIO KHUT yBenauuuiaock Ha 50%, a Bo BTopoii- B 2 pa3a. B kakoif 6u0OiaroTeKke KHUT CTaslo OOJIb -
ie?

A. B nepsoii 6ubanoreke

b. Bo BTOpoii Oubauoreke

B. Kuur ocrtanoce nopoBHy

I'. [l oTBeTa HE XBaTaeT JaHHbBIX
6) VYmpoctute Beipaxenue (a —4)* —2a(3a— 4).

A. -5a*+ 16

b. -5a’+8a— 16



\®]
(@)}

B. -5a°+8
. -5a>+8a—4

=R
7) Kakoe U3 maHHBIX BBIpKEHUN HE PABHO 48 9

V5 V15 5
A V16:3 B 12 B, 473 T.

oo‘ﬁ

a’+3a

8) CokpaTuTh IpoOh 9—a’ .
OrtBert:

9) Pemnre ypaBHeHue 3x°+x =0

OrtBer:
10) Beruucaute KOOpaAUHATHI TOUKU MEPECEUEHUS MPSMBIX
2x+3y=-12 n 4x-6y=0.

OTtBerT:

11) Benocunenuct OT 03epa 70 AEPEBHH €Xall CO CKOPOCThIO 15 KM/4, a 0OpaTHO — CO CKOPOCTHIO
10 kM/4. CKOJIBKO BpEMEHH YIIIJIO Y HETO Ha JOPOTY OT 03epa JI0 JIEPEBHU, €CIIU Ha BeCh MyTh Ty/a
1 00paTHO BeJIOCUNENUCT 3aTpatui 1 u?

[Tycth X 4 — Bpems, 3aTpaueHHOE Ha JOPOry OT 03epa 110 AepeBHU. Kakoe 3 ypaBHEHUN COOTBET-
CTBYET YCJIOBHUIO 3a7aun?
A. 15x =10(1 —x)
15,10
4+ = 1
B. x 1—x
B. I5x+10(1 -x)=1
I 15(1 —x)=10x
12) Tlpu kakuxX 3HAYEHUSAX X 3HAUCHHS BBIpaKEHUS 8X —2 OOJbIle 3HAYCHUI BBIPAKEHUS
10x +1?
A. Tlpux>-1.5
b. Ilpux <-1.5
B. Tlpux<0.5
I'. Ilpux>0.5
13) Ha pucynke nzo0paxkes rpaduk GyHKIAN
2
y=x"—x—06 \ |

Hcnone3ys rpaduk, pemnte HEpaBeHCTBO

x2—x—6>0
OTtBerT:

y b=64,9=77%
14) B reoMeTpuueckoil mporpeccuu . B xakoM cirydae npu CpaBHEHUH YJICHOB
ATON MPOTrPEeCCUH 3HAK HEPABEHCTBA [TOCTABIIEH HEBEPHO?

A D2<b;
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S b,>b,
B. Da>bg
pl%>@

15) B npsmoyroasaoMm Tpeyroasauke ABC yron C=90°, AC=4 cm, BC=7cm. Haiinure paccTos-
Hue ot Touku B o npsmoii AC.

A. 4cm b. 7 cm B. \/% cM T. @CM

16) Haiinure paguyc OKpy>KHOCTH, €CliU ee JUIMHA paBHa 88w M.

A. 44nm b. 22M B. 22am I'. 44m

17) Ynpoctute BelpaxeHHE:

( 4a-9
a_
a-—?2

:(2a—2—a

18) U3 ropoaa A B ropoa B, paccrosHue mexay koropsiMu paBHO 300kxM, Belexan aBToOyc. Yepes
20 muH HaBcTpeuy emy u3 B B A Bblexan aBTOMOOMIIb U uepe3 2 4 MocJie Bble3/]a BCTPETUI aBTOOYC.
C kakoil CKOpOCTbhIO €Xxall aBTOMOOMIIb, €CJIM U3BECTHO, YTO OHa Obu1a Ha 20 KM/4 60JIbIIE CKOPOCTH
aBTOOYyCa?
Bapuanrt 2
Yacts |

1) Haiinute 3HaYeHNE BBIPAKEHUS V1+3x npnxz_0;17.
20,07 gl

b. 0,7 I'. npu X =-0,17 BBIPAXKEHHUE HE UMEET CMBICIIA
_C
cC=—
2) U3 Gpopmynbl yaenTbHON TEIIOEMKOCTH M BbIpazutTe Maccy M.
A — € m=< M=M
A.M=Cc B. C B. c T C

3) Cpasnute am a*, ecam u3BecTHO, uTo 0 < a <I.

A.a>a’> Bb.a<a? B. a=a’ I'. Ina cpaBHEHUs HE XBaTa€T JJAHHBIX.

—4
4) Ilpocteiimme- mapa3uThl UMEIOT JUTUHY OT 1 ¢M 110 2:10 "cm Bripazute nociaeHiow0 BEIMYUHY

B MUJUIUMETPAX.
A. 0,02 mm. b. 0,002 mMm. B. 0,0002mMm. I. 0,00002 MM

5) B nByx OubGnmorekax OBLIO OJMHAKOBOE KOJMYECTBO KHHT. Uepe3 rona B mepBoi OMOIMOTEKE
YHCII0 KHUT yBenuuuiock Ha 50%, a Bo BTopoii- B 1,5 pa3a. B kakoit Oubimnoreke KHUT cTaslo 0OJIb-
nie?

A. B nepBoii 6ubnmoreke

b. Bo BTOpOIi OubIMoTEKE
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B. Kuur ocranocs nopoBHy
I'. Jlns oTBeTa HEe XBaTaeT JAHHBIX

6) VYmpocrure Beipaxenue (¢ + 5)* — ¢(10 — 3c¢).
H. -2¢*+25
E. 4¢*—10c +25
XK. 4¢* - 5¢+25
3. 4c*+25

Bl
)

7) Kakoe u 1aHHBIX BBIpa)KEHUIN HE PABHO

V4 2
A V95 B. 3V5 B. 3

B

245
r.15

il

3d°—6a

8) Coxkparutb 1pobp 4 “—4
OrBer:
9) Pemure ypaBHeHue 3X — x> =0

OrtBer:
10) Beruuciaute KOOpIAUHATHI TOUKU MEPECEUEHUS MPSMBIX
4x+ 10y =0 u 3x + S5y =25.

OTtBerT:

11) JIbpKHMK OT 03epa A0 ACpeBHU IIET CO CKOPOCThIO 15 KM/4, a 00paTHO — CO CKOPOCTHIO 12
KM/4. CKOJIbKO BPEMEHHM YIUIO Y HEro Ha oOpaTHYIO JIOpOTy, €ClIM Ha BEeCh MyTh TyJa U 0OpaTHO
BEJIOCHUTIEAUCT 3aTPaTHII 3 4?

[Tyctb X 4 — Bpemsi Ha 0OpaTHyto nopory. Kakoe u3 ypaBHEHHI COOTBETCTBYET YCIOBHUIO 3a/1a4u?
A. 153 -x)=12x
L + L2 __ 3
B. X 3—X
B. I5x+123-x)=3
I 15x=12(3 -x)

12) Ilpu Kakux 3HAUEHUSAX X 3HAUECHUS BBIPAKEHUS 3X — 4 MEHbIIE 3HAUEHUN BbIPAXKCHUS 7x
-2?

J. Ipux>1.5

E. Ilpux<1.5

K. Ipu x <-0.5

3. Ilpux>-0.5

13) Ha pucynke nzo0paxkeH rpaduk GyHKIAN
y=x’-x—6

Hcnone3ys rpaduk, pemnte HEpaBeHCTBO
x2—x—6<0
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OTtBeT:

1
b,=81,9=~

14) B reomerpuueckoii mporpeccun 1 3 . B kakom ClIy4ae IPU CPaBHEHUU YJICHOB
ATON IPOTrPECCUM 3HAK HEPABEHCTBA ITOCTABIIEH HEBEPHO?

i b,<b,
E b,>b,
K b,>b,

3. bs>b;

15) B npsamoyronsHom TpeyroasHuke ABC AB = 6 cm, AC=8 cm, BC=10cm. Haiigute paccros-
Hue ot Touku C 1o npsimoit AB.

A. 6 cMm b. 10 c™m B. ‘/TO cM I'.8cMm

16) Haiigure momans paBHOOEAPEHHOTO TPEYTOIBHUKA, €CITU €ro OOKOBasi CTOpOHA paBHa 1 M, a
yroJI IPY BEPILIMHE paBeH 45°.

V2 1
A. 4 M2 b. 2 M2 B. \/E M2 T.

N|s‘

17) VYnopocTuth BbIpaskeHuUe:

3x | N 6x—25
x—4) x—4
18) U3 ropona A B ropox B, paccrosinue mexy koTopbiMu paBHO 205kM, Beiexal aBTo0yc. Uepes
15 MuH HaBcTpedy eMy u3 B B A BbleXajl MOTOLMKJIMCT M BCTPETHII aBTOOYC dyepe3 1 4 mocie Bbie3-

na. C Kakoi CKOPOCTBIO €XaJl BCTPETUIT aBTOOYC, €Cli ero cKopocTh Ha 20 KM/4 OOJIbIIIE CKOPOCTH
MOTOIMKIUCTA?

3x—

Yacte 11
Bomnpocs! k 3auery

Mampuuybt u onpedenumenu.
Matpulibl ¥ TUHEHHBIE ONepaly HaJl HUMU.
YMHOXEHUE MaTpHUL], CBOUCTBA.
Omnpenenureny KBaApaTHBIX MaTPUIl: CBOMCTBA, METO/IbI BHIYUCICHUSI.
OO6parHas maTpuIia.
Panr maTpuis!.

Nk v

Pewenue cucmem nuneinvIx anzedpauieckux ypagHeHuil.
6. Cucrembl TMHEHHBIX aIreOpanvdecKux YpaBHCHHM.
7.  YcnoBusl COBMECTHOCTH (HAJIMYUS PELICHUIN) U ONPENEICHHOCTH (€IMHCTBEHHOCTD PELLEHUS).
Teopema Kponekepa-Kanemm.
8. Meron I'aycca penieHns U UCCIIEJOBAHUS CUCTEM JIMHEHHBIX YPaBHEHUIA.
9. CrpykTypa 001Iero pemeHus OJHOPOTHON CUCTEMbI JIMHEHHBIX YPABHCHHM.
10. KBagpartHble cucteMbl TMHEHHBIX ypaBHeHUH. Teopema Kpamepa.
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11. Monenb JIeoHTbEBa MHOTOOTPACIEBON SKOHOMUKHU. (MEXKOTPACIEBOI OalaHCOBBIN aHAIIN3).

Ilpamywie na nnockocmu.
12. CamocrosTenbHas paborta cryjieHTta: [loBTopeHre OCHOBHBIX MOHITHI O BEKTOpax Ha IJIOCKO-
CTHU U3BECTHBIX U3 IIKOJIBHOTO Kypca.
13. CkansipHoe mpOoU3BEICHUE.
14. Bextop HOopMainu, Hanpaisitomuii BekTop. [IpsMblie Ha mimockoctu. OO1Iee ypaBHEHHE TPSIMO
Ha TUIOCKOCTH.
15. T'eomeTpuueckuii CMBICI JIMHEWHOTO HepaBeHCTBA. [lomyniuockocTu. Beinmykibsle MHOTOYIOib-
HUKU.

Mamemamuueckuit ananuz. Muosxcecmea u hynkyuu.

16. Ilonsatue mHOecTBa. Omepanuu Haja MHOKecTBaMu. OTOOpakeHHsST MHOXKECTB. MOIIHOCTH
MHOYECTB.
17. JleficTBUTENbHBIE YKCIIA U X CBOMCTBA. UKCIIOBas mpsiMasi U MHOKECTBA Ha HEH.
18. I'paHu YMCIOBBIX MHOKECTB.
19. AOcomntoTHas BelM4MHA JIEHCTBUTENLHOTO YHCIIA.
20. IlonsaTre oKpecTHOCTH TOUKHU. PaccTosHue Mex Iy 1ByMs TOUKaMHU Ha MPSIMOM.
21. [lexapToBbI MPSMOYTOJIEHBIE KOOPAWHATHI HA IUIOCKOCTH. MeTOo| KOOpAMHAT.
22. PaccrosiHME MEXKAy JIBYMsl TOUKaMH Ha IJIOCKOCTH.
23. JleneHue oTpe3Ka B JAHHOM OTHOILIEHUHU.
24. KoopauHaThl TOYKHU B IPOCTPAHCTBE.
25. PaccrosiHue Mex1y IByMsI TOUKaMH B IIPOCTPAHCTBE.
26. Yron Mexnay nByms ocsiMu. IlomsipHble KOOPIUHATHIL.
27. 3aBUCHUMOCTb MEX[Y I€KapTOBBIMH U MOJISIPHBIMU KOOPIMHATAMH.
28. KowmruiekcHble uncia 1 AeHCTBUs HaJl HUMU. V300paskeHne KOMIUIEKCHBIX YHCeN Ha TNIOCKOCTH.
29. Anrebpanueckasi U TPUroHOMeTpUdecKas (POpMbl KOMILIEKCHOTO YHCIIA.
30. dopmymna Ditnepa. KopHI KOMITJIEKCHBIX YHCET.
31. Ilepemennble BennunHbl. PYHKIMOHAIBHASA 3aBUCHMOCTb.
32. OcHOBHbIE CBOICTBA (DYHKIIMH.
33. Knaccudukanus ¢pynkmmii. OCHOBHBIE 3JIEMEHTapHbIC (DYHKITHH.
34. CnoxHble QYHKIINH.
35. Ilenbie u 1poOHO-paITOHATBHBIC (DYHKITHH.
36. ®ynkuuM yeTHble U HeueTHbIe. [leproandeckue GpyHKIMM.
37. Tlonsitue 06 obparHoi ¢GyHKuuH. OOpaTHbBIE TpUrOHOMETpUYeckue QyHKIMH. ['paduku ocHOB-
HBIX 371eMeHTapHbIX QyHKumi. [IpeobpasoBanue rpadukos.

Ilpeoen u nenpepvienocms (hyHKyuu 00HOU NEPEMEHHOIL.
38. Ilpenen uncia0BOI MOC/IENOBATEIBHOCTH. ApUpMETHYECKUE CBOICTBA MIPE/IETIOB.
39. Ipenen dynkuu. [Ipenen pyHkumuyn B 66CKOHEYHOCTH U B TOUKE.
40. BeckoHeyHO Maible BeIMYMHBL. beckoHeuHO Ooibinne BeaMYMHBL. CBs3b MEXAy OSCKOHEYHO
00111101 1 OECKOHEYHO Majioi BeMMYMHOW. OTHOIIEHUE ABYX OECKOHEYHO MAJIbIX BEJIUYHH.
41. OcHoBHble TeOpeMsl 0 nipezenax. [IpusHaku cymectBoBanus npenaena. OQHOCTOPOHHUE IIPENEIBI.
42. 3ameuaTenbHbIE IPEIEIbI.
43. 3apmava 0 HENIPEPHIBHOM HAUUCIIEHUU IPOLIEHTOB.
44. HenpepbIBHOCTb (yHKLMH B TOUKe. TOUKH pa3pbiBa.
45. Tlpupamenne QyHKUMM U NpupalieHue aprymenrta. OnpeniesieHue HeNpepbIBHOCTH (YHKLUH C
MIOMOIIIBIO TIOHSITHIA TIPUPAIICHUS apTyMEHTa 1 TIPUpaIieHus (PyHKINH.
46. JlokanbHble CBOWCTBA HEMPEPHIBHBIX (pyHKIMI. Onepauy HaJ HEPEPhIBHBIMU (YHKLIUSIMHU.
47. HenpepbIBHOCTH 3JIEMEHTAPHBIX (PYHKLIHII.
48. CaoiicTBa (hyHKIMH, HETIPEPHIBHBIX HA CETMEHTE: OrPaHUYEHHOCTb, CYILIECTBOBAHNE HAUOOIBIIIETO
¥ HaUMEHBILIETO 3HAYCHHWH, NPOMEKYTOUYHbIE 3HAa4yeHus. [oOaibHbIE CBOWCTBA HENPEPBIBHBIX

bYHKITHIA.
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Jughghepenyuanvroe ucuucnenue pynkyuii 00Hoit nepemennot

49. 3anaum, NpUBOJAIIUE K MOHATUIO IPOU3BOIHON. OnpeeneHne npon3BofHoi. Odumit MeTo Ha-
XOKICHHUS ITPOU3BOIHOM.
50. 3aBUCHMOCTH MEXIY HENPEPHIBHOCTHIO U TudpdepeHpyeMocTbio GyHKIMU. Cxema BbIYHCIIE-
HUS Tpou3BoIHON. OCHOBHBIE TpaBuiia AU dhepeHIPOBaHUS.
51. TlpousBoaHasi cnoxkHOM M oOpaTHOM (GyHKuMA. [IpoM3BOJHBIE OCHOBHBIX 3J€MEHTAPHBIX
¢bynkmid. [Tpor3BoaHbIe 0OPATHBHIX TPUTOHOMETPHYECKUX (PYHKIHHA.
52. HesBubie pynkumu u ux muddepennmpoBanue. [IoHATHE O MPOM3BOAHBIX BBICIIUX MOPSIKOB.
OKOHOMHUYECKHUN CMBICI IPOU3BOTHOM.
53. Tlonsarue muddepenmana pynkmun. CoiicTBa muddepeHmmana.
54. JduddepennmpoBanue GyHKINN, 3aJaHHBIX TapaMETPUIECKH.
55. Ipumenenue nuddepeHnmana B mpruOIMKEHHBIX BEIYUCICHUSX.
56. Ilonsrue o quddepeHimanax BbICIINX TOPSIKOB.
57. BeipaxeHue Mpou3BOIHBIX Yepe3 MuddepeHimasbl.

Ipunoostcenusn npouszeoonoii
58. OcHoBHBIE TeOpeMbl 0 AUDPEPeHITPYEMBIX (PYHKIUSIX U UX TPHITOKEHHS.
59. Teopewmsl Posst, Jlarpanka u X nprUMEHEHHE.
60. IlpaBuno Jlomurans. @opmyna Teinopa ¢ ocrarouHbiM wieHOM B ¢opme Ileano u B dopme
Jlarpamxa.
61. PaznoxxeHre OCHOBHBIX AJIEMEHTAPHBIX (DyHKIMH 1o popmyiie Telinopa.
62. HeoGxomumble U JOCTaTOUHBIE YCIOBUS MOHOTOHHOCTH (DYHKITUH.
63. DkcrpemyMmbl QyHKIMH, HEOOXOIUMOE YCIIOBHE.
64. JloctaTouHbIi TPU3HAK CYIIIECTBOBAHUS SKCTPEMYMa, OCHOBAaHHBIM HA 3HAKE BTOPOW MTPOU3BOTHOM.
65. Ortpickanre HauOOJBIIETO U HAMMEHBIIETO 3HAUeHNUH (QyHKIMH, Tud EpeHITNpYEMOii Ha OTpe3Ke.
66. BpemyxkiocTs ¢pyakimu. Touku nmeperuoa.
67. AcuMITOTHI (PyHKIUI.
68. OOmas cxema uccienoBaHus PyHKIIMU U TIOCTPOSHUS rpaduka.

Humezpanvhnoe ucuucnenue @lyHKyuil 00H0U nepemeHHoul
69. IlepBooOpasnas. Heonpenen€HHbII HHTETPAT U €T0 CBOKMCTBA.
70. WHTEerpan oT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHA.
71. 3ameHa mepeMeHHON U UHTETPUPOBAHKE 10 YaCTSAM B HEONPEIEIEHHOM HHTETpasie. MHOTOUJICHBI.
Teopema be3y. OcHOBHast TeopeMa anreOpbl. PaznoxkeHne MHOTOUJICHa C JISHCTBUTEIBHBIMU KO QH-
[IUEHTaMHU Ha JIMHEWHBIC U KBAAPATUYHbIE MHOKUTEIIH.
72. Pa3noxeHune palloHAIBHBIX Ipo0Oei Ha MpocTeHIINE.
73. HVHTerpupoBaHHE MPOCTEHIITNX PAIMOHATEHBIX JPOOEH.
74. VIHTEerpupoBaHNE HEKOTOPBIX UPPALMNOHATIBHBIX U TPAHCLIEHIEHTHBIX (DYHKIIUH.
75. 3amgaun, IPUBOJSIIME K MMOHATHIO ONPEIEIEHHOTO HHTErpaa.
76. WnrerpanpHas cymma. OmnpenenéHHbIA UHTErpall, €ro CBOMCTBA. YCJIOBHUS CYIIIECTBOBAHUS He-
OTpeeTIEHHOT0 MHTErpaa.
77. OnpenenéHHbIA HHTETPAT KaK (PYHKIMS BEPXHETO Mpeena.
78. dopmyna Herotona-JIeiiOHuIa, €€ mpuMeHeHUe /I BEIYUCIICHUS ONPEACTIEHHBIX HHTETPAJIOB.
79. TlpubnuxEHHOE BEIUMCIICHUE ONPEACIEHHOTO MHTETpaia.
80. T'eomerpuueckue MPUIOKEHUS ONpeAeIEHHOr0 HHTerpaia. Mcrnons3oBanue MOHATHS ONpeesEH-
HOT'O MHTETpajia B 5KOHOMHUKE.
81. HecoOcTBeHHbIE MHTETPAIbl ¢ OECKOHEYHBIMU TpE/ielaMi U OT HEOTPaHWYEeHHBIX (DYHKIUH, UX
OCHOBHBIE CBOMCTBA.
82. Ilpu3HaKku CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
Jupphpepenyuanvroe ucuucnenue GynKyuilt HECKOIbKUX nePeMeHHbIX.

83. MHoecTBa B IPOCTpaHCTBE Rn: 3aMKHYThIe, OrpaHUYCHHBIE, CBSI3HBIE, BHITYKIIbIE.
84. TlonsTre (GyHKIIMU HECKOIBKUX TMEPEMEHHBIX. DKOHOMUYECKHE ITPUMEPBL.
85. Ilpenen v HEMIPEPHIBHOCTH (PYHKIIMK HECKOIBKUX TIEPEMEHHBIX.
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86. UYacTHble MPOM3BOJHBIC U NIACTUYHOCTh (PYHKIMH HECKOJIBKHX MEPEMEHHBIX. DKOHOMUYECKHN
CMBICJI TOHATHS SJIACTUYHOCTH.

87. Juddepenuupyembie GyHKINN HECKOIBKUX MepeMeHHbIX. [TomHbI muddepeHiman u ero cassb
¢ mpupamieHreM GyHKImr. YacTHBIE IPOM3BOIHBIC CIIOKHOHN (DYHKITHH.

88.  IIpousBoaHbIe HESIBHON (DYHKIHH.

89. DneMeHThl BEKTOPHOIO aHalIM3a U TEOPHM IMOJs: MHOXECTBA W JIMHUM YPOBHS (YHKIMH
HECKOJIbKUX MePEMEHHBIX, TPOU3BOIHAS 10 HATIPABJICHUIO, TPAIUEHT.

90. BsemIyKJIOCTh (QYHKIIMH HECKOJIBKUX TIEPEMEHHBIX.

91. DxcrpemMyMbl (GYHKIMH MHOTHX IEPEMEHHBIX.

92.  VYcnosusii 3xkcTpemyM. Meton Jlarpamka. HanOombiiee n HanMeHbIee 3Ha4eHUE PYHKITUN

93. . Onnopoansle ¢pyHKImMU. [IpeacTaBieHre o MeToie HAMMEHBIINX KBaPaTOB.

4. METOIUYECKHNE MATEPHAJIbI, OITPEAEJIAIOUIUE ITPOLIEAYPBI OLIEHMBAHN A
3HAHUI, YMEHUM, HABBIKOB U (MJIM) OITbITA JESITEJIBHOCTH,
XAPAKTEPU3YIOILINX 3TAIBI ®OPMUPOBAHMA KOMITETEHIIUN B ITPOLIECCE
OCBOEHM S OBPA3OBATEJIBHOM I[TPOI'PAMMBI

1 3TAIl - 3BHATH

Kpumepuu oyenueanus pezyromamog mecma:

[TonHast BepcHsi TECTOBBIX BOIPOCOB COACPKHUTCS B DJIEKTPOHHO-UH(DOPMAIIMOHHON cHucTeMe
By3a. CTyIeHTHl MPOXOIAT TECTUPOBAaHHWE B KOMIBIOTEpHOM Kiacce. OlleHKa YCIEIIHOCTH
MIPOXOXKJICHUSI TECTa OTIpeAeNseTcs cienyromieit cetkoi: oT 0% 1o 29% — «HeymOBIETBOPHUTEIb-
HO», OT 30% 10 59% — «ynoBnerBopuTenbHO»; 60% — 79 % — «xopomo»; 80% -100% — «oTnmu-
HO».

20TAIl - YMETH

Kpumepuu OUCHUBAHUA pe3Ylibmamoe peuieHusa KOMnjieKkma 3a0au

Ouenka Kpurepun

paboTa BBINOJIHEHA TTOJIHOCTHIO;

B JIOTUYECKHUX PACCYKICHHUAX U 0OOOCHOBAHWU PEIICHHs HET MPoOesoB
H OLIMOOK;

B pPEILICHUH HET MAaTEeMaTHYECKUX OMIMOOK (BO3MOKHBI HEKOTOPHIE He-
TOYHOCTH, OITUCKH, KOTOpas HE SBIACTCS CIICACTBHEM HE3HAHUS WIIH
HEIOHMMAaHHMs Y4COHOr0 MaTepuaa).

«OTIIHYHO»

paboTa BBIITOJHEHA MOJHOCTHIO, HO OOOCHOBAHHUS MIArOB PEIICHUS
HE/IOCTaTOYHBI (€c yMEHHE OOOCHOBBIBATH PACCYKICHHS HE SIBIIS-
JIOCh CHENUAEHBIM 00BEKTOM MPOBEPKH);
JOTMYIIEHBI OJTHA OIIMOKA, WM €CTh JBa — TPH HEJ0UYETa B BRIKIIAAKAX,
PHCYHKaX, yepTekax WM rpadukax (eciam 5TH BHIBI paboT HE SBIIA-
JIMCh CTIEIUATBHBIM 00BEKTOM IMPOBEPKH).

«XOpOoUIo»

JOMYyIIEHO He OoJsiee ABYX OMMOOK MM Oosee IBYX — TPeX HEJ04YeTOB
B BBIKJIAJIKaX, YepTekax WM rpadukax, Ho oOydaromuiics oOnanaer
00s13aTeNbHBIMI YMEHUSIMH TI0 IPOBEPSIEMO TeMe

«YAOBJICTBOPUTCIIBHO»

JOTYIIEHBI CYIIECTBEHHBIC OIMMOKU, MOKA3aBIINe, YTO O0yJaronIuics
He o0jamaeT o0s3aTeIbHBIMU YMEHHMSIMH IO JaHHON TeMe B IMOJHOMN
Mepe.

«CHECYOOBJCTBOPUTCIBHO»
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33TAIl — BJAJAETH
Kpumepuu ouenusanun pezynomamoe peuwieHus munogwix 3a0au
Kpurepuu
Orenka puTep
pa0oTa BBINOJIHEHA TOJHOCTBIO;
«OTIIMYHO
B JIOTUYECKHUX PACCYKICHHUAX U 0O0OOCHOBAHUU PEIICHHS HET MPoOeIoB
H OLIMOOK;
B pPEILICHUH HET MAaTEeMaTHYECKUX OMIMOOK (BO3MOKHBI HEKOTOPHIE He-
TOYHOCTH, OIUCKHU, KOTOpas He SIBJIAETCS CJIEJICTBHEM HE3HaHWs WIN
HEIOHMMAaHHMs YY4COHOr0 MaTepuaa).
paboTa BBINOJHEHA IOJIHOCTbIO, HO OOOCHOBAaHHUS IIAroB pPeIIEHHS
«XOpOLIO»

JIOChH CIIEIUAIBHBIM 00BEKTOM MIPOBEPKH);

JIMCh CHEIMATIbHBIM 00BEKTOM IIPOBEPKH).

«YIOBIIETBOPUTEIHHO»

«HCYHOOBJICTBOPUTCIIBHO»

Mepe.

NoUnARWPDD =

Nk W=

Kpumepuu OUeHUeaHun 3HAHUI Ha 3aueme

Ouenka «3AUTEHO»:
Xopoiiee yCBOSHHE MPOrPaMMHOTO MaTepurara.
3HaHUE OCHOBHBIX MAKETOB MPUKIAIHBIX TPOrPAMM.

3HaHHE OCHOBHEIX 3aa4 NpUKIaAHbIX IPpOTrpaMM.
ToyHOCTE 1 00OCHOBAHHOCTH BbIBOIOB.
Brimonnenue MPAaKTUYCCKOI'O 3a/IaHU.
HpaBI/IJ'IBHI)IG OTBETHI HA JOIOJTHUTECIBHBIC BOITPOCHI

Omnenka «<HE 3AUTEHO»:
He3nanue 3HaunTENBHOM YaCTH MPOTPAMMHOTO MaTepHaIa.
Hecnoco6HoCTh TpUBECTH TPUMEPHI TTAKETOB MPUKIIATHBIX TPOTPaAMM
Heymenue BbLICTUTH T1aBHOE, CIETATh BBIBOBI U O0OOIICHHUS.
['pyObie ommOKu pH BHIMTOTHEHUH TIPAKTUICCKOTO 33/ IaHMUS.
HenpaBunbHble OTBETHI HA JOTIOIHUTEIbHBIE BOIIPOCHI

HE/IOCTaTOYHBI (€CT yMEHHE OOOCHOBBIBATH PACCYKICHHS HE SIBIIS-

JIOTTYIICHBI OJTHA OIIMOKA, WU CTh JIBA — TPH HEI0YETa B BHIKIIAIKAX,
PUCYHKaX, yepTexax Wiu rpadpukax (eciv 3TU BUABI pabOT HE SIBIIS-

JIOTYIIEHO He OoJiee IByX OLIMOOK MM Oojiee ABYX — TPEX HEJOUYETOB
B BBIKJIAJKaX, YepTexax Win rpadukax, HO oOydJarommiics oOnamgaeT
00s13aTeIbHBIMU YMEHUSIMHU T10 IPOBEPSEMOI TeMe

JIOMYIIEHbI CYIIECTBEHHbIE OLIMOKH, MOKa3aBILUe, YTO OOydJarouuiics
He o0OyiamaeT 00s3aTeIPHBIMU YMEHHUSIMHU 10 JAHHOW TE€ME B TOJHOM

3HaHNEe OCHOBHBIX IMPUHIIMIIOB IIOCTPOCHUS MAKETOB IMPUKIIAJHBIX ITPOrpaMM.
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