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1. IEPEYEHb KOMITIETEHIIM C YKA3AHUEM OTAIIOB UX POPMUPOBAHIA
B ITPOLIECCE OCBOEHUMA OBPA30BATEJIbBHOU ITPOI'PAMMEBI

[Iporiecc n3ydeHus: TUCIUTIIMHBI «MaremaTrka» HampasieH Ha (POPMHUPOBAHKE CIICTYIO-
X KOMIICTCHIIUN:

Tu
Ne KOMHG?‘IC)H HaumenoBanue [Mnaaupyemblie pe3yabTaThl U3ydeHUs
/i - KOMIICTCHITHH y4eOHOM TUCIIUILITHHEI
1. | VK-1 YK-1. Cnocoben ocy- | 1 aram - 3HaTh
HICCTBJIATH MOUCK, KpU- | - VK-1.1. 3naeT metoauku cOopa, oopa-

TUYECKHUI aHAJIN3 U CUH-
Te3 uHpOpMaIUH, TPH-
MCHSITh CUCTEMHBIN
MOJAXO0M ISl pElICHUs
MMOCTaBJICHHBIX 3a/1a4

00TKH 1 00001IeHNsT nHPOpPMAITUX, METO-
JIMKU CUCTEMHOTO TTOIX0/Ia JUIsl PEICHHUs 110~
CTaBJICHHBIX 33124

2 3T1am - yMeTh

- YK-1.2. YMeer anHanu3upoBaTh U CUCTEMA-
TU3UPOBATh PA3HOPOIHBIE TAaHHBIE, OCY-
[IECTBIIATh KPUTUYCCKHUIA aHATTU3 U CUHTE3
uH(pOpMAaINH, TTOJTy9eHHON U3 pa3HbIX HC-
TOYHHUKOB, OLIEHUBATH 3((HEKTUBHOCTH MPO-
HeAyp aHaau3a npobiieM U MPUHATHUS pelie-
HUH B IpodeCCHOHATbHON AeSITeNbHOCTH

3 sTam — BIageTh

- YK-1.3. Brageer meTonamMmu HayqyHOTO
cbopa, 00padboTku u 0000LIeHHS UHPOpMa-
LIUH, IPAKTUYECKON pabOThl ¢ HHPOpMAIIH-
OHHBIMH UCTOYHUKAMH; METOJIAMH CHCTEM-
HOTO MOAX0/a /Ul PEIIeHUs] TOCTaBJICHHBIX
3a1a4

2. TIOKA3ATEJIM U KPUTEPMM OLIEHMBAHU S KOMIIETEHIIMIA HA PA3JIMYHBIX
OTAITIAX UX ®OPMUPOBAHN A, OIIMCAHUE LIKAJI OHEHUBAHUA

No N ITokazarenu Kpurepuu oniennBanus [ITkana oueHnBaHUs
= o
n/m o E OLICHUBAaHUS KOMIIETEHIIUHN
<9 (conepxanue Ha pa3JInYHbIX Tanax
=0= KOMIIETEHIIHH) (dbopmupoBaHus
=
o
Z
1 | YK-1 VK-1. Cnocoben | YK-1.1. 3naer Mmeronuku coopa, 00paboTKH | «3aUuTEHOY
OCYLIECTBIISATh 1 0000meHNs HHPOPMALMH, METOANKH CH- | ;yoroTHEHIe
HOWCK, KPUTHYES- | CTEMHOTO IIOJXO0/1a UTS PELICHHUS TOCTaBIICH-
. OIpeaeIeHHBIM
CKHMH aHaJIu3 U HBIX 3aJ1a4
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CHHTE3 HHpOpMa-
LI1H, IPUMEHSTh
CUCTEMHBIH 1OJ-
XOJ JUISl pELIeHUsI
MOCTaBJIEHHBIX
3a1a4

VK-1.2. YMmeer aHanu3upoBaTh U CUCTEMATH-
3UpPOBaTh PA3HOPOJHBIE JAHHBIE, OCYILECTB-
JISITh KPUTUYECKUH aHAJIU3 U CHHTe3 UHDOp-
MaliH, IOJTy4YeHHOHN U3 pa3HbIX HCTOYHUKOB,
OLICHNBaTh (P (PEKTUBHOCTH IMPOLEAYpP aHa-
JIM3a IPO0OJIeM U MPHUHATHS PEIIeHUH B Mpo-
(heccroHaMBHON NeSTETFHOCTH

KOJIMYECTBOM OIITHOOK,
yIIOBJIETBOPSIET
MUHUMAJIbHBIM
TpeOOBAHUAM K
(dopmupoBaHUIO
KOMITCTEHITHH

VK-1.3. Bnmameer wMerogamMu Hay4dHOTO
cOopa, oOpaboTku U 0000IIeHUS HHPOpPMa-
MY, MPAKTHIECKOW paboThl ¢ WH(pOpPMAIU-
OHHBIMH HCTOYHHKAMH; METOJAMH CHCTEM-
HOTO TIOJX0/a ISl PEIICHUS TOCTaBICHHBIX
3amad

«He 3aureno»

1. ve yznoBueTBOpsiET
MUHUMAJIbHBIM
TpeOOBAHUAM K
(dopmupoBaHUIO
KOMIIETEHIIUH.

2. HecnocobHOCTb
OOBSICHUTH  OCHOBHBIE
MaTeMaTHYECKUC
KaTeropuu u
3aKOHOMEPHOCTH.

3. Heymenwue BoIICINUTH
TJIaBHOE, clenaTh
BBIBOJIBI K 0000IICHHUS.
['pyObie omubku mpu
BBITIOJTHCHHUH TTPAKTHYC-

CKOI'o 3agaHHus.

3. TUIIOBBIE KOHTPOJIbHBIE 3ATAHW A NI UHBIE MATEPUAJIbI, HEOBXO -
MBIE JJI1 OLIEHKU 3HAHUI, YMEHUI, HABBIKOB U (UJIN) OIIBITA JIESTEJILHO-
CTU, XAPAKTEPU3VIOIINX DTAIIBI ®OPMUPOBAHMS KOMIIETEHIMM

B ITPOLIECCE OCBOEHUS OBPA30OBATEJILHOM ITPOTPAMMGbI

1 3TAIl - 3BHATH

TecToBbIC 3a1aHNA

V1: [Ipeaen uucinoBoy mocienoBareabHOCTH [IpocTeiiie mpenens

I: Ne 1 cp

S: Brerancnuts nmpeaci YHCJI0BOH MOCIEI0BATEILHOCTH I i m

0
-+
+ o0

- +©

+

[ Ne2 cp

3n-1
noe DN +1
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S: BBIYHMCIHTH IPE/eIl YUCII0BOI [OCICI0BATENBHOCTH |jm) 52 +r115
-4
- 15
5
_: E
1
_: E
+:-5
=1
- -1
5
-6

V1: Ilpenen 4ncioBoii OCieq0BATEIbHOCTH.

I: Ne 3 ¢cp
S

BerauciauTs npenen 4ucioBoi mocie0BaTeIbHOCTH |Im an
n— oo
Tn+4

C 2n+1

wiN ~[R g‘g TRNECE =l B

I: Ne4 cp
9-n’

S: BeraucinuTh npeaci YHUCJIO0BOM MOCIEA0BATEILHOCTH I|m X A3
o] 42n

N|©

~1
3
1
2

+ o0

- +©
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-t +©
V1: Ilpenen 4ncioBoii OCiIeq0BaTEIbHOCTH.

I: Ne 5 ¢p
. 3P +5x-2
lim —.
S: Beluncauth npeen =2 x+2
-3

-3

[: Ne 6 cp

o dxt—14x+6
11m—=

S: Berancauts npexen * x-3

V1: Beruucnute npeaess .

I: Ne 7 cp
tg3x
sin 2x

S: BBIYHCIUTE TIpeent lim

x—0

olo®™



x
WIN N w

I: Ne 8 cp
sin 5x
8x

S: Beryucanth npeaen lim

x—0

olo®

8
_: g
5
v 8
- e
V1: [Ipeaen 4uciioBoi MOCIIEI0BATEILHOCTH.

[: Ne O cp

sin 9x
X

S: BeiuuciauTh npeaen lim

x—0

1
olo®
ol

D
<o 9I®

[: Ne 10 cp
sin 24x
sin 2x

S: Beruncauts npezaen lim

x—0

2



- ev

V1: Haiitu npou3BOIHYIO QYHKITUH .

L Nell cp

S: IIpousBoaHAs CIIOKHOW (PYHKITUN (Sin 5X) =
- 5.cos x

- 5-c0s 5x-sin 5x

- —5-cos x
- —5-C0s 5X
4: D-COS5X
- —Cos 5x
I[: Ne 12 ¢cp

!

S: IIpou3Boanast ca0KHOM (PyHKIUU (sin 7X) =
- [-COos X

- 7-cos 7X-sin 7x

.- —7-COs X

.- —7-COos7X

+ 7-cos 7X

_- —Cos 7X

V1: Haiftu npou3BoHYIO QYHKIUH .

LNel3T

—cin(y?2
S: IIponsBoaHas GyHKIUU y=sin(x"+1)

.. X-cos(x* +1)

WMeEET BULI...

4 2x-cos(X* +1)
- €os(x* +1)

.. —2x-cos(x +1)

I: Ne 14 T
— 5/ai
S: IlponsBoanast pyHKIMU Y=NSINX ymeer Bun. ..

_-cosx




_ 7/tn3
S: IIpousBoaHas GyHKIHH y=+19 UMeEET BULI. ..

A —ctg®x

. 7 IJtg*x -cos® x

10

7.9’
10 cos’ x

V1: Haiitu npon3BoHYy0 QYHKIIHH .
[: Ne 16 ¢cp

S: IlpouzBoanas pyHKIHA (cos 7X)' = HMEET BUI...
- 7 -sin X

.- 7-cos 7x-sin 7x

- —7-sin x

- 7-sin 7X

4 —7-sin 7x

- —sin 7Xx

I: Ne 17 cp

S: IIpousBoaHast GyHKIMH (COS 9X)’ = HMeEeT BU/I...
- 9-sin X

- 9-c0s 9x -sin 9x

.- —9-sin X

- 9-sin 9x

+ —9-sin 9x

_- —sin 9x

V1: Haiftu npou3BoIHYIO QYHKIUH .
I: Ne 18 cp
S: Beryucnuts (Ctgx)’ = ...
1
- sin? x
1
-- €cos® x
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1
- sin 2x

I: Ne 19 ¢p

S: BeruucianTs (tgx)’ = ..
1
- sin?x
1
+: €cos® x
1
- cos?x
1
- sin?x
1
- sin x
1
-+ COS2x

V1: I'padukn.
I: Ne 20 ¢p

S: I'paduku kakux GyHKIMI U300pa’keHbl HAa pUCYHKE?
-: CTeneHHbIX

+: IlokazarenbHbIX

: Jlorapupmuueckux

: Tpuronomerpuyecknx

: l'unepOonuuecknx

P

:Ne21 cp

S: I'paduku kakux GyHKIUI U300pakeHbl HAa pUCYHKE?
-: CTeneHHbIX

-: [loxa3zarenpHBIX

+: Jlorapudgmuueckux

-: TpuroHoMeTpruecKux

5?‘}

a>1 Dza<l
X
ax]
0/ "t
Dza<]
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-: 'unepbonmuecknx
V1: BeraucinuTs npenessl .

I: Ne 22 ¢cp
tg3x
sin 2x

S: BBIYHCITHTD TIpeien lim

x—0

| olo™®™

1
N N w

o

I: Ne 23 ¢p
tg7x
sin 3x

S: BBIYHCIUTE TIpeient lim

x—0

1
N ~

|
I~N ~Njw P

X
= WIN

1
N
[

V1: Touku pa3psbiBa .

I: Ne 24 cp
1

S: Yucno Todyek pa3peiBa HKIONUN = — > paBHO...
paspsiBa dy y X(X+3)2p

-3

+:2

-1

-0

I: Ne 25 ¢p

S:q (0] y -

. 1HUCJIO TOYCK pa3pbiBa HKIONUN = ., _—_DpaBHO...

pasp Y x(x—l)(x—5)p

+ 1

12
03
1
0
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V1: YcranoBuTe COOTBETCTBUE.

I: Ne 26 cp

S: YcraHoBUTE COOTBETCTBHE:
Crnesa:

1) y > 0 Ha unTepBaie (a;b)

2) y' >0 Ha uHTepBae (3;b)

3) y” > 0 Ha unTepBaie (a;b)
Cnpaga:

1) rpaduk pynkuu Beime ocu OX
2) y Bo3pacTaeT Ha uaTepBaie (a;b)
3) y Ha unTepBaiie (3;b) Beimykia BHU3

I: Ne 27 ¢cp

S: YCcTaHOBUTE COOTBETCTBUE:

Cresa:

1) y <0 na unTepBaie (a;b)

2) y' <0 Ha uHTepBaie (3;b)

3) y" <0 naunTepBaie (a;b)

Cnpaga:

1) rpadux pynkun Huxe ocu OX

2) y yObiBaeT Ha uHTepBae (a;b)

3) y Ha unTepBaie (a;b) Beimykia BBEpX

V1: Vka3zare BuJ rpaduka.

I: Ne 28 cp
S: Vxkaxure Bua rpaduka GyHKINH, 17151 KOTOPOH Ha BCEM OTpe3Ke [a;b] 0THOBPEMEHHO BBI-
> < "
IMOJTHAIOTCS yCIIOBUSA y>0, y<0, y">0 .
ylh
2
- .
0] a b
y.ﬂ.
:—/i
of a b x
F.ﬂ.

y

=
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F.ﬂ.

X

+ ( Bepno):

I: Ne 29 ¢p
S: Vkaxure Bun rpaduka GyHKIHMH, 1711 KOTOPOH Ha BCEM OTpe3Ke [a;b] 0 JHOBPEMEHHO BBI-
nonHstoTes yenosusi: 'y >0,y >0, y" <0

0| a b
Bepno:
¥
=
0| a b x
Hegepno:
F.u
TN
: L,
0 a b x
Hegepno:
y.ﬂ.
0 a b :
Hegepno:

V1: YcTaHOBUTE COOTBETCTBHE.

I: Ne 30 ¢cp

S: YcTraHOBUTE COOTBETCTBUE:

Crnesa:

1) y’' <0 wna unHTepBaie (a;b)

2) y' > 0 na unrepsaie (a;b)

3) y" >0 nHa unTepBaie (a;b)

4) y" <0 uaunTepBaie (a;b)

Crpasa:

1) y yObiBaeT Ha uHTepBae (a;b)

2) y Bo3pacTaeT Ha uHTepBae (a;b)

3) y Ha unTepBaiie (3;b) Beimykina BHU3
4) y na untepBaie (;b) Beimykiia BBepx
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I: Ne 31 ¢p

S: YcTaHoBUTE COOTBETCTBHE:

Cresa:

1) y" >0 na untepBaie (a;b)

2) y' <0 na unrepsaie (a;b)

3) y" <0 naunTepBaie (a;b)

Cnpaga:

1) y Ha unTepBaie (a;b) BeITyKIia BHU3
2) y yObIBaeT Ha HHTEpBae (a;b)

3) y Ha unTepBase (a;b) Beimykiia BBEpX

2 9TAIl - YMETbH
KoMmieKkT TUIIOBBIX 32124

3agaua Nel
|. Haiirun nuuHeiinsie HGMGHHauHH marpuu: a) A -C +B; 6) 5A + 3B - 7C, ecnm:
-‘f={3 7 4| i | .4 2 l‘|
W15 2 6 4 3 ' W73 35
2. Haiitn A B, ecan:
a] _.|=|Izi —4\_ _lr% i :
3 L2 5)

3
]._
Y
\

A

3. Brmonuute AecTBHA HAJ MATPHLAME:

3141 1 5 3 4 1 3 L2 41
2 1 5[{2 =1 0 1|+|5 0 [ ]
01 3 1
6 4 1)J(2 0 1 3 1 -4
3amaya Ne2

1.1 Beruucnure onpeaenurens 3 Nopsaka, UCIOJIb3YsI METOJ TPEYTOJIbHUKOB U METOJI pa3yioxkKe-
HUS 110 2JIEMEHTaM CTPOKHU (CTOJIONA).

1.2 TlpuBeauTe MaTpHILy K CTYIIEHYATOMY BHAY C IIOMOIIBIO SJIEMEHTAPHBIX MPE0oOpPa30BaHUIA.
1.3 BoImotHUTE IEWCTBUS HA/l MATPUIIAMH.
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Bapuant No |
12 3 1 -1 1 12
o ) B I
1 8§ 2 4 =3 1 =1
-1 0 1 1
-1 4 2 7
3 4 131 5 3 4 1 3 {2 41
l";'II‘E-I-II]1+5I]«[[IISJ
6 4 1)J1l2 0 1 3 1 -4

BapuanT Ne 2
(-4 7 5
2012 VA 2ol -1 o2
1 2 1 0o 8§ 1
2 =12 5 15 6
-1 6 7
1 3 4)
2 0 1 1 0 3
232101 3 1 4 1
3o 24)% VML) 2!
-1 0 2 215
2 1 3
BapuanT Ne 3
3 1 3 2 4 0
It 31 321§ 3 1
3 -1 3 -4 2 =1
1 -1 2
1 3 4 1 =3 4 1 5 2
2 71 3
33.]5 1 4|2 1 0 2(+|1 -6]|-
0 1 2 11
31 4 J 1 5 7 2 0
3amgauga Ne3

Jlana cucrema nuHeHHBIX ypaBHeHU. Pemute ee 1) metomom Kpamepa; 2) metogom ["aycca.
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I,

2y 4+ 3x, +x5 =1,

2x) + x5 +3xy

dy +2x, +xy =6

LIJ

|-I.1'-_ + X5 +4x; =—3;

2x, —x; +2x

X, + X, +2x

iv, —x; + x5 =12,

x +2x, +4x; =6,

Sy +x, +2x; =3

[2x, —x. +3x, =4,

L4 x, +3x, —x; =11,

| x

1 — 2%, +2x4 =T,

l.-EJ

4 +x7 —3x3 = =5;

Bxy) + 3x; —bhiy = —4,

X +xy —2xy =2

| 2y + 322 + 425 =33,

l ..IH 1: T.'f| - 5.1': =

| 4x,

-4

4,

+11x, =3%;

1L.10

X + 41: — X5 = |.‘I.\,
5x. +d4x; =20

Ix; —2Ax, 42y = =20

1.11

J 3xy —2x, +4x, =21,
Jxg +4x; —2x: =9,

L,

|:I| — X321 — X3

l.lIJ

3.'I.'| —:.1:': - 5.1';_ = :"'.,
2x, +5x, —4x, =12,

X — 2, +3x; =—1;

113
J“II|— IJ—‘II; =|.|:j'..
23— x:+2x3 =11,

| X+ Xa+2x;=5;

1.14 ]

2x, —
dx, +

X4+ X +2xy =

Xy +2xy =

Xy +4x; =

1.15
JE.'[' — X2 —3.1:'; =H.\,
=11,

— F3-
=]

X+ X3+ 2xy

dx) + x2 +4x3

1.16

2x, — xy—3dx; =
X, +3x, + xy =20,

ixy +dx, +2x

1.17
2.1."_ - Xa- Jxy =10,
Ixy +4x:+2x5 =1,

Xp+3x, + Xy

1.18

—3x +3x; +6x; =4,

iv,+ 1+ X

1.19
i 4 X2 4 x5 =4,

- 3xy +3x, +6x; = 36,

I —4x, —2x, =-1%9,

120

3x; — xa+ xy=-11,

Sy + xx+2x; =

x4+ 2x, + 4y =16

1.21

LIIJ

2x, +3x, + x, =4,
2x, + x5 +3x

3y +2x, 4+ X
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3amaua Ned ] ]
1. [lo koopanuaTam Touek A, B, C ana ykaianHLIX BEKTOPORE, HAliuTe:
a) KOOPAMHATH BEKTOpOB @, b, &
6) Moyne BekTopa  d, b
B) CKAnapHoe NpoHIBeISHHE BEKTOPOB d o b
I') yTon MexAy BEKTOPaMH o H b

-
/1) BEKTOPHOE NPOHIBEIEHHE BEKTOPoB d U b
€) MAOIAAE NapaNIenorpaMMa, NOCTPOEHHOTD HA ITHX BEKTOPax

- = - = -
# ) CMELIaHHDE NPpOH3IBEIEHHE BEKTOPOE [ﬂ. ® b ] ~C, roe b=c
3) 00LEM Napanielenineis, NocCTPOSHHOND Ha ITHX BEKTOPAX.

sananuyw Touky Mg 1) napannentno ganuoil npamoii; 2) neprnen MK yISpHO AZHHOI NpAaMoil.

Jagamme 2.

Ne gapuanTa
A B C d b
| (4;6;3) (-5;2; 6) (4:4;-3) | 4CB—AC AB
2 (4,3;-2) (-3;-1: 4) (2;2; 1) -5AC + CB AB
3 (-2;-2:4) (1;3:-2) (1,4, 2) 2AC — 3BA BC
4 (2; 4; 3) (3;1;-4) (-1:2;2) | 2BA - 7AC CB
5 (2:4;3) (15-2; 3) (-1:-2:4) | 4AB + 4ACT BC
6 (-1;-2;4) (153 5) (1:4:2) | 3AC —4BC AE
3amauga Neb
Jananne 1.
Hana npavas Ax+By+C= 0. Cocrasut: ypaBHeHHe nNpAMOi, nNpoXoasmeid 4epes

Jna npamex Ax +By+C= 0 n Ayx+Byy+ Cy = 0 naiith ux e3aumuce pacnonoxenne. B
CIYY3e HX MEPEceveHns HAIITH YIom MeRIy HHME, B CITY4ae HX NapanielbHOCTH - PACCTOSHHE.

Janamue 3.

Jlanu BepIHHE TpeyToALHHKA © KoopauHataMu (A, Ay), (B, By) n (C, C). Haiitu ypasnenns
BLICOTE! M MeJHAHEI ITOI0 TPEYTONLHHKI.

Hexoauwe nannsie qna pemenns saganuii 1, 2, u 3 5387k 13 TAOMHLLL
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de AlB|C (M, A B, |C, [A: |B.|Cs M
EI-E]THEIIT-E

| L2 0s [3=1ls 31 |2 -1 [-1 |1
2 2 (303 (23|21 ]o |o |6 |2 |12

3ananne 4. Heenenoeats W NOCTPONTE KPHEYIO BTOPOTO NOPA/KA.
= S5x -y dxy+2x- dy+1=0
2x° + 2y - 2xy- 2x- 2y +1=0
3amgauga Neb
Bruacaure, sBrsieTcst i QyHKIHS, 3ajaHHas B Ta0unIe, YETHOM MiIM HEYETHOM.

Ta6muma- UccnenoBanue GyHKIMKA HA Y€THOCTH/ HEUETHOCTD JIsl MHAMBUAYaJILHOTO BapHUAHTA.

Ne DyHKIMA Ne DyHKIMSA Ne DOyHKIMSA
a2
5. 3 i _ sin” x
1 | y=x7-cos(3x) 2 | Y=x’sinx 3 |y= 10)?
4 | y=x"-cos(6x) 5 | Y=x? +sin x 6 | y=x"+cos(3x)
7 | Y=x3(1 + x3)12 8 | Y=x-2x3+4x5 9 | y=x"-ctg(2x)
10 | Y=3/(1+x)(1-x) 11 | y=x*+sin(7x) 12 | Y=xtg x
13 | Y=3/@+x)(1-x?) 14 | Y=xsinx 15 | Y=x?tg x
16 | Y= 3/(1+x)’(L—x)? 17 | Y=sin? x/(1+x) 18 | Y=x?sin x
19 | y=x*+cos(6x) 20 | Y=x3 +cos x 21 | Y=log((2-x)/(2+x)
22 | Y=(1+x)¥3+(1-x)?" 23 | Y=x2cos X 24 | Y=x3tg x
[Tpumeuanue: Ne - HoMep BapuaHTa.
3amaua Ne7
HaﬁHHTe MMpeaciibl OTHOIICHHUA MHOT'OYJICHOB IIPpHU X—>00 U X—)O

1 2 3 4 5 6 7 8
(2x-7)? 7x3-6 (1-2x)% | (4x-3)> | (5x-1) 8x2-2 (4+2x)? 6-8x2
(4x-2)? | 2-3x3 5-2x? (2+3x)? 4+3x3 (3-5x)? 3x%+4

(4x+5)?

9 10 11 12 13 14 15 16
8x2+3 (4x+6)> | 3x%-5 | (7x+2)% | (4x+3)* | (6x-3) 5x2-2 (3x-5)2
(1-2x)> | (3-2x)% | (2x-1)? | (4-2x)* | 4x3-2 (x+2)° (2x+5)2 | (4+x)?

17 18 19 20 21 22 23 24
(2x+5)% | (3x-1)?> | 2x+3)? | 3x%5 (3x-4)° 5x2-2 (5x-1)? (6x-3)?

(3x-4)*> | 2x*+3 | 5x*-2 | 2x*-6 2-4%° 7-3x° (4x+1)? 4x3+2
3amaua Ne8
Haiinute mpousBoaHbIC ATH (PYHKITHIA.
Howmep 3agaun
Bapuaur 1 2 3 4 5
5
1917 |5x %2 o/y3 arcsin(Inx) e*sinx tg? X2
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2
21018 | 72 Yx 2 cos X+ Xarcsi (e
10, X5 AX o[ 5 +In tg(x/2) e” arcsinx xctg(e*)
7 In(cosx)
311,19 | ox¢ 4@ T COSX eXarccosx sin? x2
X
1
41220 | 5x2 {/x® lg(arcsin2x) eXcosx tg3(ctgx-2)
5-3/x°
3 arctg(Inx)+
51321 | x2{/x® 4f .3 +In(arctgx) e“cosx esin
2 In(tg(x/2
614,22 |32 /X X (tg(x2)) eXarctgx X arcsin® x
4 arctg(x)+
71523 | 6x 3/x° s %&2%) Ig(x)*arccosx cos’2x
1
232 3/x2 5
8,16,24 U 5/,3 In?x-In(Inx) | arccos(x)* € | arctg®(x°-
3)
3amaua Ne9

OYHKIMS U3AEPKEK MPOU3BOACTBA MPOIYKIIUH HEKOTOPOI PUpMOil UMeeT BUI:

C(x)=a- x> +b-x*+c-x+d (mem.exn.). Haiftu cpennue u mpeaeabHble H3IEPKKH IPOH3BOI-

CTBA U BBIYMCIUTH WX 3HaYeHue npu X =10.

Tabmuna. Kospdurments: hpyHxmm

U3JIEPAKEK.
Ne |1 2 3 4 5 6 7 8 9 10 |11 |12
a (0102|0102 |01 |03 |01 02 |04 |02 |01 |05
b |-12(-13]-12|-13|-12|-13|-12|-13[|-12|-12|-12|-13
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 /02|03 |01 ]02 |05 /02 |03 |01 02 |03 |02 |01
b |-12(-13]-12|-13|-12|-13|-12|-13[-12|-12|-12|-13
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

3agaua NelO. Haiiaure Hynu pyHKIMH (TOUKH nepeceueHus rpaduka ¢pyHkiuu ¢ ocbio 0X),
KOOPIMHATHI IKCTPEMYMOB U TOUKH TIepern6a GyHKIME y=aoX +aix? +azx+as
[ToctpoiiTe Ha 0gHOM pUCYHKE rpaduky QYHKIIMU U BCEX €€ MPOU3BOIHBIX.

Tabmuia. Koaddurmentsl moanHoma.

Ne 3 4 5 6 7 8 9 10 [ 11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24
ag -1 1 1 1 -1 -1 1 1 -1 -1 -1 1 1 -1 -1 -1 1 1 1 1 -1 -1
a; 1 -1 2 -2 2 -2 1 -1 -1 1 -1 1 -1 1 -1 1 1 -1 2 -2 2 -2
ay 2 -2 -8 -8 8 8 [-12 |-12 |12 |12 [ 20 |-20 |-20 |20 6 6 -6 -6 -3 -3 3 3
az 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3anaya Nell. [IpoBeaute mosiHOe Uccaen0BaHUE PYHKIIMH U TOCTPONUTE ee rpaduK.
Ykazanus K 3ajaye 7:

1) uzyuure matepuan ni. 8.8 u 8.9 yuebnuka [2.1 |;
2) uccnenoBanue GyHKIUU 0hOpMUTE MO CTaHIAPTaM;
3) noctpoiite rpadpuk GyHKIUU.

Tabnuna. [TonHoe uccnenoBanue GyHKIUU
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1 2 3 4 5 6 7 8
X 2X X 2X X X 2X 3x
(x+2)(x-3) (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-1)(x+4) (x+2)(x+5) (x+4)(x+1) 2(x-6)(x+1) | 5(x+1)(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)

3agaua Nel2. OmpenenuTh ONTUMAIbHOE IS IPOU3BOAUTEINS 3HAYSHUE BBITYCKa Xo , TIPH YCIIO-
BUH, YTO BECh TOBAP peasin3yeTcs N0 (PMKCUPOBAHHOM LIEHE 3a €JMHULLY P U U3BECTEH BUJL

dynxumn mgepxek C(x): C(X)=a+b-x+c-x°
Tabmuna. Kosdduurentsl pyHkumu u3nepxek v 1eHa 3a eIuHUILy.

Ne |1l |2 |3 |4 |5 |6 |7 |8 |9 |10|11 |12
a |9 (10(11}12|9 |10|11|12|13|9 |10 11
b |3 |2 |4 |5 |6 |3 |4 |5 |6 |2 |3 |4
c |1 (1 (1 j1 |1 |1 )1 |1 |1 |1 |1 |1
p |15|14|16|17|18|15|16 |17 |18 |14 |15]| 16
Ne |13 11411516 (1718|1920 ]21 |22 23|24
a [12/14|8 |9 |10)11|12]13|14]|15|8 |9
b |5 |6 |2 |3 |4 |5 |6 |2 |3 |4 |56
c (1 /1 ]1 1 1 1 |1 |1 |1 |1 |1 |1
p |17]118]14|15/16|17]18|14115|16]17 |18

38.,[[3‘121 Nel3. Hatitu HCOMIPCACIICHHBIC NHTCTPAJIbl, UCII0JIb3Yd METO PA3JIOKCHUA

1. J(aox*+aix+a)dx
[(1-2)/2)%dz

2. J(aox?+aix+az)dx

Jcos(2x) -dx/(sin®x-cos?X)

3. J((1-2)/z)%dz
Jdx/(sin’x-cos?x)

4. [dx/(sin?x-cos®X)

J(Va—~/xyzax)dx

5. I (aox2+a1x+a2)dx
Jdx/(x?+3)

6. J((1-2)/z)%dz

[dx/+/8 — x?

7. J(apx?+arx+az)dx
[dx/(x?-6)

8. J(apx?+aix+az)dx

[dx/ /8 — x*

9. J((1-2)/z)%dz
Jdx/(sin*k-cos?x)

10. J(aox?+aix+az)dx
[x(x+a)(x+b)dx

11. J(aox?+aix+az)dx
J(1-2)/2)dz

12. J((1-2)/z)%dz
Jdx/(x?+3)

13. J(aox?+aix+az)dx
[tg?xdx

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

J(Va —~/x )2 Jax)dx

15. J((1-2)/2)%dz
[2%eXdx

16. J(aox*+aix+az)dx
[2*exdx

17. [((1-2)/z)%dz
[dx/(x?-6)

18. J((1-2)/z)%dz

[dx/ 4 + x?

19. J(a0 X2 +aix+az)dx

[dx/ /4 + x?

20. J((1-2)/z)%dz
[x(x+a)(x+b)dx

21. ((va =X )2/ ax )dx

[((1-2)12)%dz

22. J(apx?+arx+az)dx

(X +1)x-A X

+1)dx

23. [((1-2)/2)%dz
Jtg?xdx

% Jdx/\4+ X2
JVX +1)x-/x

+1)dx
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3amaua Neld. Haiitu HeonpeeeHHbIE MHTETPAJIBI, MCIIOJIb3YsI METO] 3aMEHBI TIEPEMEHHOM (B
CKOOKaX yKa3aHa peKOMEHTyeMas IOICTaHOBKa)

1 Ixvx-=ldx; [t=v/Xx-1]
dx
525 e

| =[xl
Ix(VX=5)dx; [t=vX-5]

3 xVX=Tdx; [t=
VX=T]
IXVX+1 dx t=¥x+1

J'ﬁd_xw ; [t:‘{/;] 5 J‘ﬁ; [t:i/;] 6 IxVXx+1ldx t=
xdx J‘ dx Ux+1
7 Ixx=1ldx; [t=a/X-1] J dx 4\/— cosxdx
xdx Uil o [ENX] 9 Vl4sin?x
Ix+1 [t=x+1] J’ dx [t=sinx]
o1 [x=-Int d
eX+1 5 [ ] I&jﬁ; [t:‘{/;]
J‘i 11 [x¥x+1dx t=3x+1 cosxdx
10 e”+1 [X -Int] xdx m ;
xdx Ix+1 [t=vx+1] [t=sinx]
x+L [Ea ] Ax+1 dx  t=3x+1
cosxdx 14 [Na—x*dx; [x=2sint] 15 IX2(3X -5)° dx;

[l4sin? ¢ [tFsinX]

dx
eX 41 5 [x=-Int]

cos xdx

Vitsin? x + [FSINX]

[t=3%2-5]

Ix3x+1dx t=3x+1

cos xdx

J1rsin? x + [FSINX]

Xdx
Vx+1: [t=vx+1]

17 V4-x" dx; [x=2sint]
XIx+1dx t=¥x+1

18 [x3IX+1 dx t=
Ix+1
Ix¥x+1dx t=3x+1

I dx
9 J2—a? [x=1/1]

20 Ix¥Xx+1 dx t=3/x+1

dx
eX 41 5 [x=-Int]

21 Ix¥x+1 dx t=
Ux+1

€os xdx P
N : [t=sinx __ax
Virsin2 x [ ] J2_a? » x=11]
22 [\4—x*dx; [x=2sint _dx
4=t dx - xzeint 4 Ix [o D=1

_[ \/Xfxﬁ ; [x=1/]

dx
23 ) ex41 s [X=-Int]

Jx VX=1dx; [t=vX-1]

dx
eX 41 5 [x=-Int]

3agauya Nel5. Haiitu HeonpeaeneHHbIe HHTETPaJibl, UCIIOIbB3YsS METOJl HHTETPUPOBAHUS 1O Ya-

CTsM.

J' In xdx

_[xsin xax

szexdx
Iarctgxdx

szexdx

Ixsin xdx
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4 Ixsin xdx 5 Iarctgxdx 6 sz In xdx

sz In xdx jxsin X cos xdx Ixzexdx

7 Ixz In xdx 8 Ixsin xcos xdx 9 stin X COS xdx
jln Xdx Ixarctgxdx j xsin xdx

10 I x? In xdx 11 J'xarctgxdx 12 J'xarctgxdx
J.e" sin xdx J'sin(ln X)dx Ixz In xdx

13 [x*In xdx 14 [ xsin xdx 15 [e"sin xdx
J'arcsin xadx Isin(ln X)dx jxarctgxdx

16 _[ arcsin xdx
j (x/e¥)dx

17 J'arcsin xdx

jex sin xdx

18 j (x/eX)dx
J.arctgxdx

19 [(x/e*)dx
Ixz In xdx

20 Ie" sin xdx
[ (x/e*)dx

21 [(x/e")dx
jxarctgxdx

22 j (xdx/sin?x)
Ixzexdx

23 [(x/e*)dx
[ (xdlx/sin? x)

24 jxarctgxdx

I arcsin xdx

3anauya Ne6 Hapucyiite npsMoyroibHbIil TpeyroyibHUK ¢ BepinHamu B Toukax O (0;0), A (a:0),
B (0, 8). Ucnionb3ys onpesieieHHbI HHTErpall, BbIBEAUTE (POPMYITY ITUIOIIAAU IPSIMOYTOJILHOTO
TPEyTOJIbHUKA.

3agaua Nel/. Hapucyiite TpeyroibHUK IPOU3BOJIBLHON (DOPMBI, paCIIONIOKUB €r0 BEPILUHBI B
toukax Az1(ai;0);Az2(az; 0); B(0; ). cnonb3yst onpe/ie/ieHHBIN HHTETpal, BRIBEAUTE HOPMYITY
IUIOLIA/IA TPEYTOJIbHHUKA MPOU3BOIBHON (POPMBI.

3anauya Nel8. Hapucyiite yeTBepTh Kpyra paanyca R ¢ nentpom B Touke O(0;0). Mcnons3ys
OTpe/ieNIEHHBIM HHTErpall, BbIBeAUTE (HOpMyITy IUIOIIaau Kpyra (Y paBHEHHE OKPYKHOCTH
X*+y° =R?).

3anauya Nel9. Mcnonb3ys onpeeseHHbI HHTErpall, BBIYUCIUTE TUIONA b, OTPAaHUYEHHYIO KpH-
Boit y=Inx, ocbro OX u npsimoit x=e. Hapucyiite ueprex.

3anauya NelS. BeruucnuTh miomia s CerMeHTa, 0TCEKaeMoro npsiMoit y=3 - 2x oT napaloiibl y =
x> . Hapucyiite uepTex.

3agaua Ne20. BeraucinTs mmomaas MexIy KpuBoi y = 1/x% n ockio OX, pacnoararonyocs
BIIpaBoO OT JIuHUM X=1. Hapucyiite ueprex.

3J3TAIl - BJIAJAETH

TunoBble 3a1auu

Bapmuanr 1

Yacrs |
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1) HaiiguTe 3HaYeHHE BRIpOKCHUS ~2X+1 1pu X = —g :

A gt
3 3

4
b. 1 I'.ipu X = 9 BBIPAYKEHHUE HE UMEET CMBICIIA

2) U3 dpopmyisl momaocT N = ? BbIpasute pabory A

A A= N B.A<N B A=l I A=Nt
A t N

3

3) Cpasuure a’u a°, ecim u3BecTHO, uTo 0 < a <1.

A. a%a® b. a®> a° B.a’=a® I'. JInst cpaBHEHUS HE XBAaTAET JAHHBIX.

4) JInst GMOIOTHYECKOM 1ab0paTOPHK KYMHIIN ONTHYECKUI MUKPOCKOIT , KOTOPBIi 1aeT BO3MOJX-
HOCTb Pa3jIHdUTh 00BEKTHI pasmMepoM 10 2,5 10 cM. BripasuTe 3Ty BeIHUHHY B MHJLTIMETPAX.
A. 0,0000025 mm. b. 0,000025 mm. B. 0,00025 mm.  I'. 0,0025 mm

5) B aByx OubimroTekax ObUIO OAMHAKOBOE KOJIMYECTBO KHUT. Uepes roj B mepBoii OubinoTeke
YHUCIIO KHUT yBenuuuiioch Ha 50%, a Bo BTOpoil- B 2 pa3za. B xakoil OMOIMOTEKE KHUI CTajo
6ounpIre?

A. B mepgoii bubnmoTeke

b. Bo BTOpOIii Oubnroreke

B. Knur ocranocs nopoBny

I'. [lms oTBeTa HE XBAaTACT JaHHBIX
6) VYmpocture Beipaxkenne (a — 4)? — 2a(3a — 4).

A. -5a%+ 16
b. -5a®+ 8a—16
B. -5a%+8
. -5a°+8a—4
. 5
7) Kaxkoe 13 JaHHBIX BBIPOKEHHUI HE PABHO yn ?
J5 J15 J5

B.

-

o
o)

A —— b. —
V16 -4/3 12

a’+3a
—.

8) Coxkparuth IpoOb

OTtBeT:

9) PemmTe ypaBHeHHe 3x%+x =0

OTtBeT:
10) BslunciIuTe KOOPIUHATH TOUKHU TEPECEUCHHS TPSAMBIX

2x +3y=-12 u 4x-6y =0.

OTtBerT:




24

11) Benocumneauct OT 03epa A0 ASPEBHH €Xall CO CKOPOCTHIO 15 KM/4, a 06paTHO — CO CKOPOCTHIO
10 km/4. CKOJIBKO BpEMEHH YIUIO Y HETO Ha IOPOTY OT 03epa J10 ACPEBHH, €CIH Ha BECh IyTh Ty1a
1 00paTHO BeJIOCUNEeNUCT 3aTpatui 1 u?

[Tyctb X 4 — Bpemsi, 3aTpauyeHHOE Ha JI0pOry OT 03epa 10 AepeBHU. Kakoe U3 ypaBHEHUH COOT-
BETCTBYET yCIIOBUIO 3aJ1a4u?

A. 15x =10(1 —x)

b. = + 10 =1

x 1l-x

B. 15x+10(1 —x)=1

. 15(1-x)=10x
12) Tlpu KakuX 3HAYCHHSX X 3HAYCHHUS BhIpaKCHHUS 8X —2 O0OJbllle 3HAUYCHHUN BHIPAKECHHSI
10x +1?

A. Tlpux>-1.5

b. Ilpux<-1.5

B. Tlpu x<0.5

I'. Ilpux>0.5
13) Ha pucynke uzobpaxer rpapuk GyHKIIUH y

y=x"-X—6

Hcnonb3ys rpaduk, pemure HEpaBeHCTBO

x> —x—6>0
OTtBerT:

14) B reomerpuueckoii mporpeccuu b, =64, q= —%. B KaKkoMm cily4ae npy CpaBHEHHUH dJle-

HOB 3TOM MMporpecCruu 3Hak HEPAaBCHCTBA ITOCTABJICH HeBepHO?

A. b, <b,
B. b,>b,
B. b, > Db
. b,>bh

15) B mpsimoyrossHOM Tpeyroabauke ABC yron C=90°, AC=4 cm, BC=7cMm. Haiinute paccro-
sHHE 0T ToukH B 110 npsmoit AC.

A. 4cm b. 7 cm B. 65 cm . V33 em

16) HaiiauTe paguyc OKpyKHOCTH, €CIIH €€ JJIHHA paBHa 887 M.

A. 44nm Bb. 22M B. 22am TI'. 44m

Yacrs |1

4a-9 2a
a-— | 2a——
(-2 (22

17) Ynpocture BelpaxeHHE:
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18) U3 ropoma A B ropon B, paccrosuue mexay koropsiMu paBHO 300KkM, Bblexasl aBTOOYC.
Yepes 20 muH HaBCTpedy eMy U3 B B A Bbiexan aBTOMOOMIIb U Yepe3 2 9 MOCje BbIe31a BCTPETHII
aBTo0yc. C KaKoif CKOPOCTBIO €Xal aBTOMOOHITb, €CIIM U3BECTHO, UTO OHA Obl1a Ha 20 KM/4 O60JbIe
CKOpOCTH aBTOOYca?
Bapuanr 2
Yacrs |

1) Haiigure 3HaueHue Beipaxkenus ~1+3x mpu x=-017.
A.0,07 B. 1,24
b. 0,7 I'. mpu X =-0,17 BbIpakeHuEe HE UMEET CMBICIIA

. . C
2) U3 popmyIbl yAenbHOM TEIUIOEMKOCTH ¢ = " BbIpa3uTe Maccy M.

C cM
A. M =Cc B. m = < B.M== I M="—
C c C
3) CpasauTe au a®, ecnm U3BecTHO, uto 0 < a <1.
A.a>a’? Bb.a<a? B. a= a2 I'. JIns cpaBHEHUs HE XBAaTa€T TAHHBIX.

4) TlpocTeiinue- napasuTel UMEIOT AIUHY OT 1 cM 10 2-107* cv BrlpasuTe HOCIEHION BEJH-

YHHY B MUJUTUMETPAX.
A. 0,02 mm. b. 0,002 mMm. B. 0,0002mMm. I. 0,00002 mMm

5) B aByx 0ubnuorexax ObUIO OJIMHAKOBOE KOJIMYECTBO KHUT. Uepes roj B nepBoii Oubinoreke
YUCI0 KHUT yBenunuuiock Ha 50%, a Bo Bropoii- B 1,5 pa3a. B kakoif 6M0i1noTeke KHUT CTajIo
Oonbe?

A. B nepsoii 6ubnuoteke

b. Bo BTOpoii 6ubanoTeke

B. KHur ocranocs nopoBHy

I'. JIns oTBeTa HE XBaTaeT JAHHBIX
6) Ympocrute Bepaxkenue (¢ + 5)% — (10 — 3c).

. -2¢+25

E. 4c?—10c +25

K. 4¢®—5c+25

3. 4c?+25

. 4
7) Kaxkoe u JaHHBIX BBIPAKCHUI HE PABHO T ?

4
AV L2 g 4 p2b
V945 3.5 3.5 15

3a?-6a

8) Coxkparuth IpoOb 5
a’ -4

OTtBeT:

9) PemmTe ypaBHeHne 3x —x2=0
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OTBeT:
10) BelunciIuTe KOOPIUHATHI TOUKHU TIEPECECUCHHS MPSIMBIX

4x+10y=0 u 3x+ 5y =25.

OTtBeT:

11) JIpDKHHUK OT 03epa J0 ACPEBHH IIENT CO CKOPOCTHIO 15 KM/4, a 00paTHO — CO CKOPOCThIO 12
kM/4. CKOJIbKO BPEMEHH YIIUIO Y HET0 Ha 0OpaTHYIO JJOPOTY , €CIIH Ha BECh IyTh Ty/1a U 00OpaTHO
BEJIOCUNIEAUCT 3aTpaTuii 3 u?

[TycTh X 4 — Bpems Ha oOpaTHY!o Aopory. Kakoe u3 ypaBHEHUI COOTBETCTBYET yCIOBHIO 3a-
nauu?
A. 15(3-x)=12x
b. 15 + 12 _ 3
x 3-x
B. 15x+123-x)=3
I. 15x=123 -x)
12) Tlpu KakuX 3HAUYCHHSX X 3HAYCHUS BBIPAKEHHS 3X — 4 MCHbIIIC 3HAYCHUH BBIPAKCHUS
Tx - 27?
. Ipux>15
E. Ilpux<1.5
XK. IIpn x <-0.5
3. Ilpux>-0.5

13) Ha pucynke nzobpaxer rpapuk GyHKIIUH .
y=x"-X—6
Hcnonb3ys rpaduk, pemmnTe HepaBeHCTBO
x> —x-6<0

OTtBeT:

14) B reomerpuueckoii mporpeccun b, =81, q = —%. B xakoM ciydae pu CpaBHEHUU YJIEHOB
ATON MPOTrPECCUU 3HAK HEPABEHCTBA MTOCTABIIEH HEBEPHO?

. b, <b,

E. b, >Db

XK. b;>b,

3. by>b

15) B nmpsmoyronsHoM Tpeyroabauke ABC AB = 6 cm, AC=8 cm, BC=10cwm. Haiimute paccro-
aHue ot Touku C 110 npsmoit AB.

A. 6 cm b. 10 cm B. 10 cm I.8cm

16) HaiiauTe ruomans paBHOOCAPEHHOTO TPEYTOJILHHUKA, €CIIH €ro OOKOBast CTOPOHA paBHa |
M, @ YTOJI IIpY BEpIIMHE paBeH 45°.
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2

A.

2 2
o B

1
Mm? b. E M? B. V2 w2 I.
17) VYupoctuTb BhIpaKeHUE:

3x )., _6x=25
Xx—4) X—4
18) U3 ropoma A B ropoa B, paccTosHre Mexay KOTOPHIMH paBHO 205KM, BbleXxasl aBTOOYC.
UYepes 15 muH HaBCTpedy emy U3 B B A BbIexajqm MOTOLMKIIUCT U BCTPETHJ aBTOOYC uepe3 1

nocie Boie3ga. C KakoW CKOPOCTBIO €Xajl BCTPETHII aBTOOYC, €CIM €ro CKOpocTh Ha 20 KM/4
00JIbIIIE CKOPOCTU MOTOIUKIINCTA?

3X—

Yacrs |1

Bonpocs! k 3a4ery

1 cemecTp
Mampuyst u onpedenumenu.

Marpuupl 1 IMHEHHBIE ONepalK HaJl HUMH.
YMHOkEHNE MaTpUL], CBOWCTBA.
OnpenenuTeny KBaJpaTHbIX MaTPULL: CBOWCTBA, METO/Ibl BBIYMCICHHUS.
OO6parHas maTpuiia.
Panr matpuisr.

Pewenue cucmem nunennvix anzeopauieckux ypagHeuil.
6. Cucremsl JIMHEHHBIX AIreOpandecKux ypaBHEHUH.
7. YcnoBus COBMECTHOCTH (HAJIMYUSl PELICHUN) U OINpPENeIeHHOCTH (€AMHCTBEHHOCTh pellle-
Hus). Teopema Kponekepa-Kanennu.
8. Merox ["'aycca penieHns U UCCIEJOBaHUS CHCTEM JIMHEWHBIX YPaBHEHUIA.
9. Crpykrypa 00I1ero pemeHus: OAHOPOAHON CUCTEMBI TMHEHHBIX YpaBHEHHH.
10. KBagpaTHble cucTeMbl IMHEHHBIX ypaBHeHUH. Teopema Kpamepa.
11. Mogens JIeoHThE€Ba MHOTOOTPACIEBOI SKOHOMUKHU. (MEXKOTPACIIEBOM OalaHCOBBIN aHAIN3).

agrwbdE

Ilpamvie na naockocmu.
12. CamocrosrenbHas pabora cryneHTa: [IoBTOpeHrne OCHOBHBIX MOHATHH O BEKTOpax Ha IJIoc-
KOCTH M3BECTHBIX M3 IIKOJIBHOTO Kypca.
13. CkanspHoe mpou3BeeHNUE.
14. BexTop HOopManu, HampaBistomuid BekTop. [Ipsmble Ha miiockoctu. O0IIee ypaBHEHUE Mpsi-
MOH Ha IUIOCKOCTH.
15. T'eomerpuueckuil cMbIci JHUHEHHOro HepaBeHcTBA. [lonmyruiockoctu. Beimykible MHOTO-
YTOJIbHUKH.

Mamemamuueckuii ananus. Muosxcecmea u pynkyuu.
16. Tlonsitue mHOXkecTBa. Orepanu Hax MHOXecTBaMH. OTOOpaKeHHsT MHOXeCTB. MOIIHOCTh
MHOXECTB.
17. JleticTBUTENBbHBIC YMCIIA M X CBOMCTBA. UnCIOBas TIpsiMasi © MHOYKECTBA Ha HEM.
18. I'panu YMCIOBBIX MHOKECTB.
19. AOcoiroTHas BENUYUHA JEHCTBUTEIHLHOIO YHCIIA.
20. TlonsTHe OKpecTHOCTH TOUKHU. PaccTosiHue MeX Ty ABYMS TOUKAMU Ha MPSIMOH.
21. JlexapTOBBI MPSIMOYTOJIBHBIE KOOPIMHATHI Ha THIOCKOCTH. MeTo/ KOOpAWHAT.
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22. PaccrosiHre MEXTy IBYMSI TOUYKAMH Ha TUTOCKOCTH.
23. ]JleneHue oTpe3ka B JAHHOM OTHOIICHUM.
24. KoopauHaTbl TOUKU B IPOCTPAHCTBE.
25. PaccrosiHue MexIy ABYMsI TOYKaMH B ITPOCTPAHCTBE.
26. Yroa mexny AByms ocsiMu. IlossipHble KOOpAUHATEL
27. 3aBUCHMOCTb MEXIY JIEKAPTOBBIMHU U TOJISIPHBIMHA KOOPIUHATAMH.
28. KomrulekcHble uncna 1 JeUCTBUS HaJl HUMU. 300paxkeHre KOMIUIEKCHBIX YUCEIT Ha TNIOCKOCTH.
29. AnreOpandeckasi U TpUrOHOMETpUYecKast (GOPMbI KOMITJIEKCHOTO YHCIIA.
30. ®opmyna Diinepa. KopHr KOMIUIEKCHBIX YHCEIL.
31. IlepemeHnnble BenuuuHbl. QYHKIMOHAIBHAS 3aBUCUMOCTb.
32. OcHoOBHBIC CBOWCTBA (PYHKIIHH.
33. Knaccudukamms ¢pynkmmii. OCHOBHBIC 3JIeMEHTapHbIC (DYHKITHH.
34. CnoxHbie (yHKIIH.
35. Lenbie u ApoOHO-palMOHATBHBIE (DYHKITHH.
36. @ynkuuu yeTHsle 1 HeUeTHbIE. [leproanueckne GpyHKIUN.
37. Tlonsrue 06 obparHOi (pyHKIMH. OOpaTHBIE TpUTOHOMETpHUYecKue QyHKIHH. ['paduku 0CHOB-
HBIX 3J1eMeHTapHbIX QyHKUui. [Ipeobpa3oBanue rpadukos.
Ilpeoenvt u nenpepvienocms YynKuuu 00HOU nEPEMEHHOI.
38. IIpenen uncnoBoii mocieaoBaTeIbHOCTH. Apu(METHUECKHE CBONCTBA ITPEETIOB.
39. Ipenen dpynkuun. [Ipenen GpyHKmu B 66CKOHEYHOCTH U B TOUKE.
40. beckoHe4yHO Maible BeMYMHBI. beckoHeuHO Gosnblive BenuyuHbl. CBA3b MEXy OECKOHEUHO
00JTBIIION 1 OECKOHEYHO MaJIoi BEMMYMHONW. OTHOLIEHHUE IBYX OECKOHEUHO MAJIbIX BEJIMYHH.
41. OcHoBHbIe TeopeMbl 0 npenenax. [IpuszHaku cymectBoBanus npeaena. OQHOCTOPOHHUE Ipe-
JIETIBL.
42. 3ameuarenbHBIC IPEICITbI.
43. 3amayda o HEMpPEepHIBHOM HAYUCIICHUH MTPOIICHTOB.
44, HenpepbIBHOCTH (PYHKIMH B TOUKE. TOUKH pa3pbiBa.
45. Tlpupamienue QyHKIMU U pUpalieHie aprymenTta. OnpesieneHre HenpepblBHOCTH (PYHKIUU C
MOMOILIBIO OHATHI MPUpAIEHNs apryMeHTa U pHpaleHus QyHKIuK.
46. JlokanbHble CBOWCTBA HEMPEPBhIBHBIX (DyHKIMI. Onepauu HaJ HENPEPhIBHBIMUA (QYHKLIUSMHU.
47. HemnpepbIBHOCTb 3IEMEHTAPHBIX (PYHKIUH.
48. CpoiicTBa (yHKIMII, HENPEPHIBHBIX HA CETrMEHTE: OIPaHIMYEHHOCTH, CYIIECTBOBAHHE HANOOIb-
IIEr0 ¥ HAMMEHBIIET0 3HaYEeHUH, TPOMEKYTOUHbIE 3HauUeHus. [ 100abHbIe CBOMCTBA HEMPEPBHIBHBIX

(byHKIUH.

2 cemecTp
Jughpepenyuanvroe ucuucnenue ynxkyuii 00Hol nepemenno
49. 3anaum, NpUBOAAIIME K TOHATUIO TPOM3BOAHON. Onpenenenue nmpou3BoaHon. OOmmit MeTon
HaxXO0KJIEHUS TPOU3BOIHOM.
50. 3aBHCHUMOCTH MEXIY HETIPEPHIBHOCTHIO U AU hepeHInpyeMocTbio PyHKIMU. Cxema Bbluucie-
HUS Tpou3BoIHON. OCHOBHBIE IpaBuiia AU epeHIPOBaHUS.
51. TIpowusBoaHas cia0xkHOM 1 00paTHOM GyHKIMA. [Tpor3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX PYHK-
1uid. [Ipor3BoaHbIE 0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKIUH.
52. Hessuble ¢pyHkiun u ux audpdepennuponanue. [IoHsTHE 0 TPOU3BOJHBIX BBICIINX HOPSIKOB.
OKOHOMHYECKHI CMBICI IIPON3BOTHOM.
53. Tlonstre mupdepenmana Gyakmnun. CrolicTBa quddepeHmana.
54. Iuddepennmponanue GyHKIMHA, 3a1laHHBIX TapaMETPUUYECKH.
55. Ilpumenenue quddepenimana B MpUOIHKEHHBIX BHIYACICHUSIX.
56. IlonsTtue o muddepeHimanax BbICIINX TOPSIKOB.
57. BeipaxeHue Npou3BOHbIX Yepe3 auddepeHImans.
Ilpunostcenusn npouszeoonoi
58. OcHoBHBIE TeopeMbl 0 AU HepeHITPYEMbIX (PYHKIUAX U UX TPUITOKEHHS.
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59. Teopems! Poms, Jlarpanka v X mpuMEHEHHE.
60. IIpasuino Jlonurans. @opmyna Teitnopa ¢ octatounsM uieHoM B Gopme [leano u B popme Jla-
rpaHxa.
61. PasnoxeHue OCHOBHBIX dIeMEHTapHBIX (DyHKIH 1o popmyne Teiinopa.
62. HeoOxomumbIe v JOCTaTOYHBIE YCIOBHSI MOHOTOHHOCTH (DYHKITHH.
63. OxkcrpemyMbl (YHKIMH, HEOOXOAUMOE YCIIOBHE.
64. JlocTaTo4HbIM MMPU3HAK CYILIECTBOBAHUS SKCTPEMyMa, OCHOBAHHBIN Ha 3HAKE BTOPO MTPOU3BO/I-
HOI.
65. Otpickanue HaMOOJIBIIIETO M HAMMEHBILETO 3HAaYCHUH (YHKIWH, AudQepeHIpyeMoir Ha OT-
pe3ke.
66. Bemyknocts pyakimm. Touku neperuoa.
67. AcumnTOTHI QYHKIMH.
68. OOmas cxema rccneoBaHus (PYHKITUH U IIOCTPOSHUS Tpaduka.
Humezpanvrnoe ucuucnenue gyyHKyuil 00HoI nepemeHHol

69. IlepBooOpasnas. Heonpenen€HHbIi HHTErpajl U €ro CBOMCTBA.
70. VHTEerpan oT OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHIA.
71. 3ameHa mepeMEHHOW M HMHTETPUPOBAHME IO YacTAM B HEOINpPeAeIEHHOM HHTerpaie. MHoro-
yienbl. Teopema be3y. OcHoBHast TeopeMa anreOpbl. PasznoskeHre MHOro4wIeHa ¢ IeHCTBUTEIBHBIMU
k03 uIIeHTaMy Ha JIMHEWHBIE U KBAAPATUYHbIE MHOKUTEIIH.
72. PaznoxeHre palMoHATBLHBIX IPOOSH Ha MPOCTEHIIHE.
73. VuTerpupoBaHKe MPOCTEHIIINX PATMOHAIBHBIX IPOOEH.
74. VHTerpupoBaHre HEKOTOPHIX HPPAMOHAIBHBIX U TPAHCICHICHTHBIX (DyHKITHHA.
75. 3amgaun, IPUBOIAIIME K OHATHIO ONPENENEHHOTO HHTErpaa.
76. Wuterpanmphas cymma. OnpeeiéHHbIi HHTETPa, €ro CBONCTBA. Y CIIOBHS CYIICCTBOBAHHS HE-
OIpeIeTIEHHOTO UHTErpaJa.
77. OnpenenéHHbli MHTErpa KaK (QyHKIMS BEPXHETO Mpeea.
78. ®dopmyna HeroroHa-JIeiiOnuIa, €€ npruMEeHEHHE /151 BBIMMCICHHS ONPEICIEHHBIX HHTEIPAJIOB.
79. TlpubmmkEHHOE BEIYUCICHHAE OTPEICIIEHHOTO HHTErpaia.
80. T'eomerpuueckue MpUIOKEHHS ONpeNIeNIEHHOro HHTerpana. cnonp3oBaHue MOHATUS OINpese-
JIEHHOTO MHTETPAJIa B SKOHOMUKE.
81. HecobcTBeHHbIE HHTETpaNIbl ¢ OECKOHEUHBIMU MPEZENaMU U OT HEOTPaHWYEHHBIX (DYHKIMH, UX
OCHOBHBIE CBOMCTBA.
82. Ilpu3HaKH CXOAUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

Jugppepenyuanvrnoe ucuucnenue ynkuyuii HeCKOIbKUX nNEPEMEHHBIX.
83. MHoxecTBa B IpocTpaHcTBE Rn: 3aMKHYThIE, OrpaHUYEHHBIE, CBSI3HBIE, BBITYKIIBIE.
84. TlonsTre HyHKIMU HECKOJIBKUX TIEPEMEHHBIX. DKOHOMUYECKHE ITPUMEPHL.
85. Ilpenen u HEMPEPHIBHOCTH (DYHKIMU HECKOJBKUX MEPEMEHHBIX.
86. UYacTHble MPOM3BOAHBIC U AIACTHYHOCTH (DYHKIMH HECKOJIBKUX TIEPEMEHHBIX. DKOHOMUYIECKHI
CMBICIT TIOHATHS 3TaCTUYHOCTH.
87. Juddepenmpyembie (HyHKIMM HECKOJIBKMX TepeMeHHBbIX. [lomHblii muddepernman u ero
CBSI3b C IpHparieHreM QyHKIMU. YacTHbBIE IPOM3BOIHBIE CIOXKHOM (DYHKIUH.
88. IIpow3BomHbIC HESIBHOM (YHKIIUH.
89. DneMeHTHI BEKTOPHOIO aHAIM3a M TEOPUM MOJIS: MHOXKECTBA U JIMHUU YPOBHS (DYHKIIMU He-
CKOJIGKUX TTEPEMEHHBIX, POU3BO/THAS 10 HATIPABJICHHIO, TPAJIHEHT.
90. BrIyk/I0CTb PYHKIMHM HECKOJIBKUX MEPEMEHHBIX.
91. DkcTpemMyMbl (GYHKIMH MHOTHX TIEPEMEHHBIX.
92.  VYcnosHblii 3kcTpemMyM. Meton Jlarpamxka. HanGomnbinee n HaMeHsblee 3Ha4eHne (pyHKIHN
93. . Omsopomubie GpyHKIWH. [IpeacTaBaeHne 0 MeTo/Ie HAMMEHBIITMX KBaJ[PaToB.

4. METOOAUYECKUE MATEPHAJIBL, OITPEAEJISIOIIME ITPOLUEAYPBI ONEHNBAHIS
3HAHU, YMEHWU, HABBIKOB U (MJIN) OIILITA AEATEJIBHOCTH,
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XAPAKTEPU3YIOINX 5TAIIBI @OPMHUPOBAHM KOMIIETEHI{MH B ITPOLIECCE
OCBOEHNM ObPA30OBATEJIBHOU ITPOI'PAMMBI

1 93TAIl - 3HATH

Kpurepun oneHuBaHus pe3yibTaTOB TecTa:

[TommHass BepBHSI TECTOBBIX BOIMPOCOB COACPKHUTCS B DIIEKTPOHHO-UHPOPMAITMOHHON
cucteme By3a. CTyJI€HTBI IPOXOJIAT TECTUPOBAHUE KOMIIBIOTEPHOM Kilacce OleHKa yCIemHOCTH
MPOXOXKJICHHUSI  TecTa oTnpenensiercss ciaeayrome certkoil: ot 0% gm0 29% —
«HEYAOBIETBOPUTENBbHO», 0T 30% 10 59% — «ynoBaerBoputensHo»; 60% — 79 % — «xopoioy;
80% -100% — «OTIUIHOY.

2J3TAIl - YMETH

KpnTepnn OLCHUBAHUSA PE3YJIbBTATOB PCHICHUS KOMIIJICKTA 3a1a4

Otetka Kpurepun

paboTa BBIIIOJIHEHA MTOJIHOCTHIO;

B JIOTUYECKUX PACCYKICHUAX U 0OOCHOBAHHH PELICHUS HET MPO-
0€JI0B U OIIKMOOK;

B PELICHUH HET MaTEMaTUYECKUX OIIHMOOK (BO3MOXHBI HEKOTOPbHIE
HETOYHOCTHU, OIIUCKHU, KOTOpask HE BJISETCS CIEACTBUEM HE3HAHUS
WM HETIOHMMAaHUs Y4eOHOr0 MaTepHana).

paboTa BBIIIOJIHEHA [TOJIHOCThIO, HO 0OOCHOBAHMUSI I11ar0B PEILICHUs
HEJO0CTaTOYHBI (€ClIu YMEeHHE 00OCHOBBIBATh PACCYKICHHS HE 5B-
JISUI0CH CHELMATIbHBIM 00BEKTOM MPOBEPKH);

JIOTIYIICHBI O/IHA OLINOKA, I €CTh JIBa — TPU HEJ0UYETA B BHIKIIA-
Kax, pUCYHKaX, YepTexax Win rpadukax (eciau 3Tu BUII paboT He
SBIISTTUCH CTIEIUATIbHBIM 00BEKTOM MPOBEPKH).

JIOTIYIIIEHO He OoJiee ABYX OIIMOOK MM 0oJiee IBYX — TPEX HEH0-
YeTOB B BBIKJIQJIKaX, YepTekax WiH rpadukax, HoO oOydaromuncs
o0naiaer 00s3aTeIbHBIMU YMEHUSIMU 110 IPOBEPSIEMOM TEME
JIOIYIIEHBl CYIIECTBEHHBIE OMIMOKH, MOKa3aBIlnie, 4To o0yyaro-
muiicss He o0JaaeT 00s13aTeIbHBIMU YMEHUSIMH 10 JAHHOUM TeMe
B IIOJIHOW Mepe.

«OTJIHUYHO»

«Xopouio»

«YOOBJICTBOPHUTCIBHO»

«HCYAOBJICTBOPUTCIILHO»

3 OTAIl — BJIAJJETDH

KpuTepnn OLCHUBAHUSA PE3YJbTATOB PCIICHUA TUIIOBLIX 3a/1a4

Olenka Kpurepun

paboTa BBITIOJIHEHA TTOJTHOCTHIO;

B JIOTHYECKUX PACCYKIECHUSIX U 000CHOBAHUHU PEUIECHUS HET MPO-
0CJIOB M OIIHMOOK;

B PEIICHUH HET MAaTEMaTHIECKUX OITHOOK (BO3MOKHBI HEKOTOPHIE
HETOYHOCTH, ONUCKHU, KOTOpas HE SIBJIAETCS CIEACTBUEM HE3HAHUS
WM HEMOHMMAaHUs y9eOHOTO MaTepHaa).

paboTa BBITIOTHEHA MTOJIHOCTHIO, HO 000CHOBAHMSI IIIATOB PEIICHUS
HEJIOCTaTOYHBI (€CITM YMEHHE 00OOCHOBBIBATh PACCYKICHUS HE SIB-
JISUTOCH CHEIHABHBIM 00BEKTOM MPOBEPKH );

JIOTTYTIIEHBI OJ/HA OMIMOKA, UJIH €CTh JIBa — TPH HEJI0UETA B BHIKJIAI-
Kax, pUCYHKaX, YepTekax WiH rpadukax (€ciu 3Ty BUABI paboT He
SIBJSUTHCH CTICIIHAIBHBIM 0OBEKTOM TIPOBEPKH ).

«OTIIMYHO»

«Xopouo»
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«YIOOBJIETBOPHUTECIBHO»

JIOTYIIIEHO He 0osiee ABYX OIMIMOOK MM 0oJiee IBYX — TPEX HEI0-
YETOB B BBIKJIAJIKAX, UEPTEkKaX WM rpadukax, HO 00ydaromuncs
00J1a/1aeT 0053aTeIbHBIMA YMEHHSIMH T10 TIPOBEPSICMOM TEME

«HCYAOBJICTBOPHUTCILHO»

JIOTTYIICHBI CYIIECTBEHHBIC OIMUOKH, MOKA3aBIIKE, YTO 00yYaro-
nuiicst He 00aaaeT 00s3aTeNbHBIMU YMEHUSMH MO0 JAHHON TeMe
B IIOJIHOW MEpe.

Kpurepun oueHuBaHnusi 3HAHUI Ha 3a4eTe

Oruenka

Kpurepun

«OTIHNYHO»

W N

o NO O~

. 'my0Gokoe 1 mpoyHOe yCBOEHUE MPOTPaMMHOI0 MaTepuara.
. 3HaHUE NMAKETOB MPUKIIATHBIX IPOTPaMM.
. 3HaHUE OCHOBHBIX MPUHILIMIIOB NOCTPOEHUS MMAKETOB MPHUKIIA/-

HBIX IIPOrpamMM.

. 3HaHMe OCHOBHBIX 3a]1a4 IPUKJIAJHBIX IPOTrPAMM.

. CBOOOIHOE BIIaJICHUE MTAKETaMU IPUKIJIAHBIX IPOrpamMM.

. TouHOCTB M 0OOCHOBaHHOCTH BBIBOJIOB.

. be3ommnbo4uHoe BLITOJIHEHUE IMPAKTUYCCKOI'0O 3aJaHus.

. Tounsle, MOTHBIC ¥ JIOTUYHBIE OTBETHI HA JIOMIOJHUTEILHBIE BO-

IIPOCHI.

«XOopoHio»

-

~N o o1~

. Xopomee 3HAaHHC IIPOrpaMMHOI'0 MaTcpHrajia.
. Hemocratodyno moaHoe H3II0KCHHE TCOPCTUYICCKOT'O BOIIPOCA dK-

3aMCHALIlMOHHOI'O ouiiera.

. Hanmune He3HAYMTENBHBIX HETOUYHOCTEH B yMOTPEOJICHUH TEp-

MUHOB, KJIacCU(DUKAIIHA.

. 3HaHHE OCHOBHBIX IAKCTOB IMPUKJIAAHBIX [TPOrpaMM.

. Hemomnxora IpeaACTaBJICHHOI'O WIIJIFOCTPAaTUBHOI'O MaTCpualia.

. TounocTh 1 0OOCHOBAHHOCTH BBIBOIOB.

. JlIormuHO€ U3II0KEHHUE BOIIPpOCa, COOTBECTCTBUEC U3JIOKCHUA HAYY-

HOMY CTHUIIIO.

. HCFPY68.H OIIMOKa IIPpU BBIIIOJIHCHUHU IMMPAKTHUYICCKOI'O 3aIaHUA.
. HpaBI/IJ'II)HBIG OTBCTHI HA JOMMOJHUTCIIBbHBIC BOIIPOCHI.

«YOOBJICTBOPHUTCIBHO»

N —[© 00

. [ToBepXxHOCTHOE YCBOECHHE MPOTPAMMHOI0 MaTepHrara.
. HemoctatouHo nmoyiHOE U3710KEHNE TEOPETUUECKOTO BOIIPOCA K-

3aMEHAI[MOHHOTO OmIeTa.

. 3aTpyJHEHHUE B IPUBEACHUH IPUMEPOB, MTOATBEPIKIAIOLIUX TEO-

PETHYCCKUC TTOJIOKCHUA.

. Hannuue HerouHocTell B ynorpeOaeHUN TEPMUHOB, KiIacCU(U-

KaIruu.

. HeymeHnue uetko chopMynrpoBaTh BBIBOBI.

. OTCcyTCcTBHE HAaBBIKOB HAyYHOT'O CTUJIS U3JI0KEHUS.
. I'py0as ommbka B IpakKTUYECKOM 3a/1aHUU.

. HeTouHble OTBETHI Ha JONOJIHUTEIbHBIE BOIPOCHI.

«HCYAOBJICTBOPHUTCILHO»

N —[00 N O O

OB~ w

. He3naHue 3HaYnTEIbHONM YaCTH IPOrPAMMHOI0 MaTepHaa.
. HecnocoOHOCTH IpuBECTH MPUMEPHI MAKETOB MPUKIIAAHBIX MPO-

rpamm

. HCYMGHI/IG BBIJACINTD I''TABHOEC, CACTIATh BBIBOABI 1 O606I].[CHI/I$I.
. pr6LIe OIIIHOKHU IIPU BBIITOJIHCHUHU MTPAKTHYICCKOI'O 3alaHU .
. HeraBI/IJ'IBHI)IG OTBCTHI HA JOMMOJHUTCIIbHBIC BOITPOCHI.




