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SAJAHUA JIJIS1 OHEHKU PE3YJIBTATOB OCBOEHUMS
1. Bonipochl u3aganus 1Jsl TEKYIEro KOHTPOJIA

Paznen 1. Aureopa

Tema 1.1. Pa3BuTHE NOHATHSA O YHCJIIE

1. YopocTtute BeIpakeHUeE:

1) 11-2a® a”+19a+60 81 _a+6
\a?+19a+60 2a-5

a—3 a+6

( 36a” _5a—2J_ 11a-2  28a-@’
5a’+13a-6 a+3 ) a*-2a-15 2-5a

2. BeimoaHuTe ICMCTBUS:

1) (4a +3c)?

2) (x°-2y +3xy)?

3) (2x - 3y%-xy )?

4) (x*-3y) (5" +3y)

B) (x+2y) (- 2y + 4°)

3. Haliiute 3Ha4eHNE BBIPAKECHUS:

(5a2) - (6b)?
) (30a° )

9x? —4x ~
3x+2

3)(4a2—9{ 1 1)
2a—3 2a+3

4) (ax?+y? - (2x - y)? H(2xy)

(3x+2y)* —9x? — 4y?
6Xxy

2) 3%

5)

(4x —3y)* —(4x+3y )

6
) 4xy

7) (2x—5)2x+5)—4x*
8) (7x—13)7x-+13)— 49x*+6x+22 mpu x =80
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9) (9b2—49( L 1 j+b—13 npu X =345

-7 30+7
2 1 _
10) a(36a —25( _ j npu a= 36,7
6a+5 6a-—-5
_x(6-x)
11) p(x)+ p(6—x), ecom p(x)= 3 npu X # 3
X_
12) E, eciu 2a+5b=1
b S5a+2b
—7h+
13) 61a—11b+50, e 20— 2r2=
7a-20+5
a+9b+16 a_
) ST e = =3
a+3b+8 b

15) 3p(a)-6a+7 ecm p(a)=2a-3
16) 2x+y+6z, ecnu 4X+y=5, a 12z+y=7
17) q(b—2)—q(b+2), ecomr q(b)=3b

18) 5(p(2x)—2p(x+5)), ecmm p(x)=x—10
19) p(x—7)+ p(3-x), ecmm p(x)=2x+1
20) 2p(x—7)~p(2x), ecmu p(x)=x~

4. Brrsicaure, SIBJISIETCS I F€OMETPUUECKOMN IPOrpeccuciu
MIOCIICIOBATENBHOCTD, 33a/1aHHas (PopMyIIOi N-To YjeHa:

2 2n
1) Xn :(gj

3 3n
2 %~(3)

5. Bwiicaute, sBisieTcss UM OECKOHEUHO YOBIBarOIIed T'€OMETPUYECKON
IPOTPECCHUEN MOCIEA0BATEILHOCTS, 3ajaHHas (HOPMYJIOi N-TO WiIeHA:

1) b, =3"1. 757"
2) bn — 21+n .51—n

6. Haliqute cymmy GeCKOHEYHO yOBIBAIOIIECH reOMETPUUECKON MPOTPECCUu:
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1 1
b ==, gqg=—=
) by 2 q >
5
2) b1:§!q:_
3)§;1, Z; f,
2’739
4)Z; l; i;
8" 8 56
2 2
5 b == b =—
)b, 3% 81
27
6)b,=-1 b. =——
)b, > 125

Tema 1.2. KopHu, crenenu u 1orapupmsi

1. [IpencraBbTe BRIpaXKCHHUE B BHJIE CTEIeHN rcia X (X>0):

1) 8/x° -Vx
2) Wx® .y
3y X

) (‘{/;)2

o
X

2. Beruucnure:

R
3) 254-52J

1 i\t
4) |10 3-0,013)

3. YnpocTtute BbIpaXeHue:
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1) (16x)a L% xgjs

2

2) (1000x)s (o,mx;J

1 1
3) (a3 ~b -(a3 +b |+¥a?

1 1
4) (a+b4 -(a—b“ ++/b
1 1
a‘b+b%a
(ab)%

1 1
ab® —asdh

(ab)%

4. CpaBHHUTE UnCHA:
1 1

) 442

11
2) 3 3,33

3) 05%%49/0,25
4) {53 5%

5)

6)

5. BeiHecuTe MHOXUTEIb U3 1101 3HaKa KopHs (x>0, y>0):

1) 4/81x°y°

2) 4/25x°%y’

6. BHecuTe MHOXKHTEINB T10]1 3HAK KOpHs (X>0):

1) 2x&/x
2) 4x%3/x

/. 36aBbTECh OT MPPAMOHATILHOCTH B 3HAMEHATEJIE IPOOH:

D
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2)%

1
3) V2 +1

4
4) ——
V3-1

8. 3anuiuTe JaHHYIO 3aBUCUMOCTb B BUJIE€ NMOKA3aTENbHOU (DYHKIIUU:

93X
1) y = 35X

5 X
5) y= 12
8
\/§7X
6) = 42)(

7)y=(2-1"
8) y= (\/E + 1)2X
9. Pemure ypaBHEeHHE:

1) 3 * =9

2 1
2 2X -3X =
) 4

3) 21 + 22 = 36

4) 5 5% =600

5) 25" +10-5*1-3=0
6) 9" +3"1 —4=0

7) 2% 557 = 2500

8) 2% .71 =08

10. Beruucnure:
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1) log,27—log, 7

7
2) log,16+1log, 9

3
3) 21+I0g25
4) 2|095 10-1
5) lg4+2Ig5
6) log,9+2log, 2
7) log, 10 —log /2
8) Ig+/30 —Ig+/3
11. Haiinure 3HaYeHUE X, €CIIH:
1) 3 =7
2) 2" =11

3) Iog4x=logo5x/§
4) log,, x=log 5

12. CpaBHute yncna:
1) log310 u lg3
2) log,7 u log, 2

3) Iogztgg+ Iogzctg% u0

4) Igsin%— Igcos% u0

13. Pemnre ypaBHEHUE:

1) log,, (x? —15x)=2

2) log, (¥ —2x)=3

3) Ig(x2 ~9)=1Ig(4x +3)

4y Ig(2x? +3x)=1g(6x + 2)

5) 2log,(—x)=1+log,(x +4)
6) 2log,(—x)=1+log,(x +6)
7) log: x+log, x—2=0

8) log? x—2log, x—3=0

Pa3znen 2. OCHOBBI TPMTOHOMETPUH
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Tema 2.1. OcHOBHBbIC IOHATUA TPUTOHOMETPHH
1. Boiuucnure:

1) sin 17° cos 13° + cos 17° sin 13°
2) sin 9° cos 99°— sin 99° cos 9°

2r S5t . 2w . 5rm
3) C0S—C0S— —SIn —SIin —
7 7 7

4) sin 15° sin 15° — cos 15° cos 15°
5) sin 20° cos 50° — cos 20° sin 50°
6) cos 10° cos 35° —sin 35° sin 10°
7) sin lcos& +cosZsin 1z

12 12 12
8) sin 22,5°sin 22,5° —cos 22,5° cos 2,5°
9) sin 10° cos20° + sin 20° cos 10°
10) cos 109° cos 49° + sin 109° sin 49°
11) sin 50° cos 20° — cos 50° sin 20°

12) cos 71° sin 11° —sin 71° cos 11°

. T T T . T
13) sin —Cc0S—+CoS—Sin —
5 20 5 20

2r _ w . 2m . T«
14) cos—Cc0S— —Sin —Sin —
15 5 15 5

sin 37°c0s7° —c0s37°sin 7°
c0s47°cos17° +sin17°sin 47°
tg 31°+tg14°
1—tg 31°tg 14°
sin 20°c0s5° —sin 5°c0s20°
C0s10°C0s5° —sin10°sin 5°
€0518°c0s28° — sin 18°sin 28°
sin 34°sin 12° — cos12°cos34°
19) sin 0,37 cos(—2,87) + c0s 0,37 sin(—2,87)

c0s0,37 cos 2,37 —sin 0,3z sin(—2,37x)
tg 74° —tg 14°
1+tg 74°tg 14°

16)

17)

tg 15°

18)
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Tema 2.2. OcHOBHbIE TPUTOHOMETPHYECKHE TOXKAECTBA

1. 3nas 3HayeHWEe OAHOW (DYHKIMM yriia o, HAWJAUTE 3HAUYCHUS OCTAIBHBIX

TPUTOHOMETPUUYECKHUX (DYHKIIMI 3TOTO yTia:

) 5 =&
Dsna=—, —<a<rx
13 2
2) COSa:f, 377[<a<27r
3
3) cosa =-0,6, 7r<oc<7

4) Sinazi, O<a<Z
17 2

7) sina:—i, r<a< X
13 2

8) sin & = 0,6, O<a<%
3
9) cosa =0,8, 7<a<27z

10) cosa=-0,8, 7<a< 377[

11) sina:—i, 7z<a<3—ﬂ
17 2

12) c03a:£, —<a<?r
13
. 3 T
13)sina=—, O<a<~—
5 2
14)Sina:g, z<0¢<7z
41 2

4 T
15 tga=—, O<a<—
Jta=3, 0<a<y

16) Ctgazg, 7T<0c<3—7[
5 2
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17) Ctgaz—l, Tca<n
24 2
4 r
18)tga=——, —<oa<rm
) tg 3’ 2
3
19) Ctga=2,4, 7Z'<OC<?

20) Ctga:%, T<o<—

Tema 2.3. IIpeoOpa3oBaHusi NpOCTEHIINX TPUTOHOMETPUYECKHUX

BbIPaKEeHUM
1. 3amMeHUTE BBIpa)KEHUE EMY PABHBIM:
1) cos?a — (Ctgza +1)sin 20
l+sinx
COS X

2) tg x

1-cos?a
cos® a -tg2a
4) —1_—23|n2;/ +COSy
sin y —cosy
1-2cos’t
1-2sin 2t
cosatga
- - 3 _1
sin a —sin° a
7) (0052 a.ctg2a +cos? a)ctg o
g) 1~ (cos3a —sin 3a)*
2c0s 3o tg3a
9 sin o + Ctg a
l+sinatga
10) 1+sin g 1-sin g
cos 3 cos 3
11) Q+tga)® +(1-tga)
12) (tg a+ctg o)’ —(tg a —ctg a)?
tgp+1
l+ctgp
cosa

1+sina

3) tg2a +

5) ctg’t —

6)

14)

+tg a




I'AIIOY YAO

YIIPABJIEHUME JTOKYMEHTALAENR
«UMK»

CTO CMK 4.2.01 - 2023

ctg a

ctga+tga
cos® a
1+sina

tga  1-ctg’a
tg2a-1 ctga
2sin? ¢
1-cose

15)

16) +sina

17)

18)

— 2C0S@

(sint + cost)? —1
tg t —sin tcost
1 1
+
1+cosa 1-cosa
cos® a — ctga

19)

20)

21)

Sinza—tgza
l-siha cosa
cosa 1+sina
2SIN XCOS X — COS X

22)

=) 1—sin X +sin 2 x — cos® x
Tema 2.4. IlpocTeiilnine TPUroHOMETPHUYECKHE YPABHEHUS
1. Pemure ypaBHEHUS:
1) sin 3xctgx=0
2) sin x+sin3x=0
3) sin 2x+cosx=0
4) (cos2x—1)tgx=0
5) cos4x —cosx=0
6) tgx—2sin x=0
7) sin 3x =—C0S X
1

: 1
8) sin X+ COSX =——+ ——
sin X  COSX

9) sin 2x —+/3c0s2x = 2sin 5x
10) cos4x=sin x

11) sin® x + cos® x =cosx

12) sin 3x — c0s3x =+/2 cos5x
Pa3znen 3. ®yHkuuu, UX CBOiicTBA U rpadukn
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Tema 3.1. ®ynkuuun. O0JacTh onpeeeHUs U MHOKECTBO 3HAYEHUH

1. Haiinute o6nacTh onpeaesieHus GyHKIIUHU, 3aJaHHOU (POpMYJIO0ii:

GyHkumnu
1) y=2x-4x
6
V=33
7
R
4) y=\/§
1
DY=0 6
1
VY=4 2
2
" y:2xx+—8
2 _
2 y=);+24
1
) y:)c2—5x+6
1
10) yzl—x2
ST
4x -1
12) y:3x2i€5x—2
By=2 —x9;1+ 20
14) y=+/x
15) y=~/2x—4

16) y=-/x +4/x—1
17) y=Jx +/4—x

18) y=+/Xx—-2++/x-5
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3x—-2
19)y =
)Y 2x+6
x—8
20) y=
)Y 12—x

4x -8
21) y=,|
)Y 3—-6x

2. Iloctpoiite rpaguk GyHKIUY:
1) y=2(x+3) -2

2) y=3(x-2)°+1

3) y=—(x—2)>+3

4) y=—(x+3f -1

5) y=3x*—6Xx—2

6) y=2Xx"—8x+7

3. Onpenenute, NpU KaKOM 3HAYEHUU X KBaJpaTU4HAs (PYHKIUS NPUHUMAET

HauOoJbIee (HAMMEHBIIIEE) 3HAUCHNUE; HAWIUTE ATO 3HAUCHUE:
1) y=x"-2x—4
2) y=3x*—6x+1

3) y:—%x2—2x+8

4) y=—x*—4x+7

Tema 3.2. CteneHnHble, NOKa3aTelbHbIE, JJOrapu(pmMuyecKue u

TPUTOHOMeTpHUYecKHe PYHKIHHU
1. [TocTpotite rpaduk hyHKINUA:

1) y=2"-2

2) y:(%jx+1
1 X+1

9-[3

4) y=3"

Paszpneun 4. I'eomerpusn
Tema 4.1. Ilnanumerpus
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1. Wcnonw3ysl naHHBIE, yKa3aHHbIE HA PUCYHKE, HaWIUTe A
IJIOIIAb TPEYTOJIbHHKA. B C
2. bokoBasi CTOpOHa paBHOOEIPEHHOI'O TPEYrOJIbHUKA '
paBHa 15 cm, a BbICOTa, MPOBEICHHAS K OCHOBAHHUIO, 9 cM. )(

Harvinnte ocHOBaHME TPEYTOJIBHUKA.

3. B tpeyronsnuke BCD yron C — npsamoii, BD = 13 4 D
M, BC = 12 M. Haiigute nnuny cpeanei nuHuu MK, N p
ectu MeBD, KeBC.

4. Haiinpure pnmuny otpeska MB, eciun B %
n3o0paxeHHor Ha pucynke Tpaneruu MNPK u3BectHo: M K

MK =24, NP =18. BP = 12.

5. B paBHOOeIpeHHOM TpEYroJibHUKE OCHOBaHHE paBHO 20, a yroia Mexmy
O6oxoBBIMH cTOpOoHaMu paBeH 120°. HalimuTe BbICOTY, MPOBEICHHYIO K OCHOBAHUIO.

6. CTOpOoHBI IPSAIMOYTOJIbHUKA 5 ¢M U 12 cM. UeMy paBHa quaroHalb?

7. Haitnute miomanb paBHOOEIPEHHOW Tparelnu,

€ClIi €€ OCHOBaHMs paBHBI 5 cM U 17 cM, a OGokoBasi B C
cTopoHa paBHa 10 cm.
8. Ha pucynke ABCD — mpsimoyronsank, AHLBD, H
ctopoHa AB B 3 pa3a menblie ctoponsl BC. Haitgure AH,
A D
eciiu BD=20.

9. Jlnaronamu npsimoyronpHuka ABCD mepecekarorcss B Touke O. Haiimure
nepumetp Tpeyronbarka AOD, ecmu AB ==9, BC - 12, BD = 15.

10. Onna u3 cTopoH mapamienorpamma B 3 pasa Oosbiie apyrou. Haitnure
JUTMHY MEHBIIIEH CTOPOHBI, €CJIH MEPUMETP MapajijiesiorpaMMa paBeH 32 cM.

11. B mapamrenorpamme BCDE Ouccektpuca yria B nepecekaer cropony DE
B Touke K, npuuem DK = 4, EK = 12. Haitnute nepumeTp napauieaorpaMmma.

12. Ha pucyake ABCD = pom6, ZZABC = 140°. Haitnure yriibl TpeyrojibHUKA
COD.

13. K okpyxkHoctu ¢ nentpom O npoenenbl kacareiabHbie CA u CB (A u B —
Touku kacanus). Haitnure £Z40C, ecnu ZACB = 50°.

14. Ha pucynke ZC = 30°, ZAEC = 110°. Haiigute A
ZCBD. B

15. IIpssMOYTONBHBIN TPEYTOJIBHUK C KaTeTamu 12 cM u
16 cm Bniucan B okpyskHOCTh. Haiinute ee paauyc.

16. Xopast AB u CD mnepecekatorcs B Touke E. C
D
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Haitnure nmuny otpeska AE, ecnu oH B 2 paza MeHble otpe3ku BE, CE = 8, DE =
9.

Tema 4.2. [IpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

17. Yron ABC naexut B IIOCKOCTH ¢, Touka K He K
NPUHAUICKUT — IUIOCKOCTH . CKOJBKO  MPSIMBIX, < — -
napajuieNIbHbIX CTOPOHAM yIJila, MOXXHO IIPOBECTH uepe3 o g ___F')
Touky K?

18. Tpeyronpauk ABC JEXHUT B IJIOCKOCTH <, TOUKA oM

M He mnpuHAICKHAT TUIOCKOCTH . CKOJIBKO TPSIMBIX, T

o
napayIeIbHBIX CTOPOHAM TPEYTOJbHUKA, MOKHO TPOBECTU av
yepe3 Touky M?

19. Touka M mpunaminexut pedpy SB nmupamunsr SABC.
CKOJIBKO TpsIMBIX, MapauIeNbHBIX pedpaM, MOXHO MPOBECTU
yepe3 Touky M?

B

20. JaH mpoCTpaHCTBEHHBIN YEThIPEXYTONbHUK ABCD, B KOTOPOM JUaroHaiIu
AC n BD paBnbl. CepearHbl CTOPOH 3TOT'0 YETBIPEXYTOJIBHUKA COEUHEHBI
MOCJIEIOBATENBHO OTPE3KAMH.

a) BeimoiHUTE pUCYHOK K 3aj7a4e.

0) JlokaxuTe, 4TO MOTYUYEHHBIN YEThIPEXYTOIHLHUK — pOMO.

21. TIpsmble @ u b exkar B mapauieNbHBIX MIOCKOCTIX @ U . MOTyT 1 3TH
npsiMble OBITh MapaJUIEIbHBIMU; CKpeluBatommMucs? Crenante pucyHoK JJst
Ka)KJIOT0 BO3MOYKHOTO CITydast.

22. Tlpsimbie @ u b jexar B nepeceKaronuxcs MIOCKOCTIX & U . MOryT Jid 3TH
npsiMble  OBITH TApAJICIbHBIMU, CKpenuBaomumucs? Craenaite pUCYHOK s
Ka)KJI0Or0 BO3MOKHOTO CITy4ast.

23. Touku K u L nexat Ha nipambix PN u PA,

nepeceKaromux MIOCKOCTh & B Toukax N u M,
NM =60,PK: KN =PL: LM =2:3. Haligute paccTossHue

Mexay Toukamu K u L.

24. Touku P u T aBnstorcs cepenunamu pedep LL; u MM,

M N,
napaienenunena KLMNK;L;M;N;. Ckoibko miockocTen, L = l
. T
coAepKallyX FPaHu MapajuiesienuIieia, napauiesibHbl TPSIMOM P} | PT?
M.l )N
1) Hu ogHOM
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2) 2

3) 3

4) 4

25. Toukun H u P mpunaanexat pedbpam AA; u DD; xyba ABCDA;B,C,D;.
CKOJIBKO CYIIECTBYET MPSAMBIX, COJACPIKAIINX peOpa KyOa U CKPEIIMBAIOIITUXCS C
npsimort HP?

1)8 v “
Ay

2) 2 HY

3)3 Eaa e

4) 4 A D

26. B npsamoyroasHoMm napasutenenuneae ABCDA;B,C;1D; yron BC1B; pasen
65°. Haiimure yron mexay npsmbeiMu C1B u DD;.

A, B
1) 90° Y
2) 65° |
3) 30° P v
D C
4) 25°

27. Ha xakoMm pucyHKe H300pakeHO cedeHHne Kyba miockocThio PRT?
P

1) 2) 3 4)

28. B terpasape MNTP ZNMT =90°, ZPNT =60°, MN=3, MT=4,
NP = 6+/3. Haiigute momann rpaau NTP. M

29. CymMma Tpex M3MEPEHMH  MPSAMOYIOJBHOIO  Mapajulesienunena
ABCDA;B;C,D; paBua 40, AB:AA;:AD=2:2:4. HalinuTe HanOOIbIITyIO U3 TUaroHaiei
napajiesenurnena.

30. Yepes Touky K Ha pedbpe AD Tetpasapa DABC
IPOBENICHO ceueHne mapauiensao rpanu ABC. [Tnomans K
ceuenus paBHa 27, AK:KD=1:3. Haitaure miomaab rpaHu A
ABC.

31. B tpeyronmpanke ABC A =100°, /B =30°,
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otpe3ok BK — menunana tpeyronpauka, MK L ABC . Haitgute yroa Mexay nNpsMbIMH
MK u AB.

1) 30°
2) 60°
3) 90°
4) 100°
32. ABCDA;B;C;D; — npsiMOyroipHBIN Mapajuiesienunes. Y KaKUTe HeBEPHOE

YTBEPKIAECHUE O IPSIMBIX.

1) CD, L AD v, _

2) DD, L AC, Bl—a(]

3) DC, L AC, A 1Y

4) DC, L AD, K .

33. Touka M — cepeauna pedpa CC; xkyba ABCDA;B;C;D;. Jlnune kakoro
OTpe3Ka paBHO paccTossHue oT Touku M 1o mmockoctu ABB;. & e,

1) MB, A ﬂ .

2) MC BL-,::‘Z. C

3) AD Ak 7

4) MA

34. lan xy0 ABCDA;B;C;D;. Vkaxure yron wmexay mpsmoid CD; u
rwtockocTeio CC1Dy.

1) CB1Dy T T—_
2) C,CD; b =]
3) B,CD; PERN 1 P
4) CCiD; i /

35. Toukn A u B nexar, a Touka C He neXuT B 1ockoctH . Toukn M u N —
cepenunnl otpe3koB AB u BC, MN L o, AB=8, BN=5. Haiigure Y

pPaCCTOAHHUEC OT TOYKHU C J0 IINIOCKOCTH .

r B
M e
36. Pebpo MC Tterpasapa ABCM mnepnenaukynsapHo Kk miockoctu ABC,
MC=12. B Ttpeyroamsunuke ABC ~/A=30°, ~C=90°, AB=18. M
Kakue u3 cneayrommx yTBepKIeHUN SIBISIOTCS BEPHBIMH?
1) mnockocts BCM nepnenaukyssipaa k mmockoctu ABC
2) paccrosaue ot Touku B o minockoctu ACM paBno 9 B 4

3) paccrosinue ot Touku M no npsimoii AB pasuo AM




I'AIIOY YAO

YIIPABJIEHUME JTOKYMEHTALAENR CTO CMK 4.2.01 - 2023
«UMK»

4) koTaHreHc yria Mexay miockocteio ABC u mmockocteio ACM pasen 0,75

Tema 4.3. MHOTOrpaHHUKH

37. Inowmaau AByX TPaHeil MpsMOYTOIBHOTO Mapajlieleuena pasHer 10 v
u 40 cM’, a mmHA WX obmero GOKoBoro pebpa — 5 cm. Haiimure oObem
napaJuiesienure ia.

38. ITnomaas OOKOBOW MOBEPXHOCTH NMPABUIILHON TPEYroJbHON IPU3MbI paBHA
108 cm®. JluaroHans GOKOBOH TPAaHH HAKIOHEHA K IIOCKOCTH OCHOBAHHS IPH3MBI
nox yriiom 45°. Haitnure o0beM mpu3MBI.

39. OcHOoBaHuE NPSAMON MPU3MBI — MPSIMOYTOJIBHBIN TPEYTOJIbHUK C KaT€TaMHU
3 cM 1 4 cm. [liomange MOTHOM MOBEPXHOCTH MIpH3MBI paBHa 120 cm”. Haiimure
00BEM TTPU3MBI.

40. OcHoBaHue TpsIMOro mapasuienenuiena — pom6 ¢ nepumerpom 20 cwm,
JTUaroHaIM KOTOPOro OTHOCATCS Kak 3:4. O0beM Mmapaliiesenuiie/ia paBeH 00beMy
Ky0Oa ¢ pedpoMm 6 cm. Haiinure BhICOTY nmapaiienenunesaa.

41. OcHOBaHME NMPU3MBI — NPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTeTamu 6 cM U 8
cM. bokoBoe peOpo Mpu3Mbl paBHO T'MIIOTEHY3€ OCHOBAHMS M 00pa3yeT C MIO0CKOCTHIO
ocHoBaHus yroJ 30°. Haiinure o0beM NMpU3MBI.

42. CeueHre HAKJIIOHHOTO MapasulelienuIieia, MepIeHIMKyIIpHOe K OOKOBOMY
pebpy, sABIsieTCs pOMOOM CO CTOpOHOH 4 1M U ocTpeiM yriioM 60°. Haligute o0bem
napayyiesienuie1a, eciu ero 60koBoe pedpo paBHO OOJBINEH AHAroHAIH poMoOa.

43. bokoBoe peOpo HAKJIOHHOTO mMapauienenunena paBHo 8 cMm. CedeHue
napayyiesienunena, NepreHANKYISpHOE K OOKOBOMY peOpy, SBISIETCS POMOOM C
TyneiM yriioM 120°, MeHbIass JguaroHajdb KOTOPOTO paBHA OOKOBOMY peOpy.
Haiinure o0beM napanmienenunesa.

44. CrtopoHa OCHOBaHMS NPAaBUIBHOM TPEYTrOJIbHON NUpaMUIbl paBHA d.
BokoBoe pedbpo o6pa3yeT ¢ BBICOTOM MUpaMuIbI yroi o. Haitaure 00beM mupaMuib.

45. JIByrpaHHbId yroia MpU OCHOBAaHUU NPABUIBHOM UYETHIPEXYTOJIbHOMN
nupaMuibl paBeH o. Haliqute 00bemM mupaMu/ibl, €CIU IJI0IAIb €€ OCHOBAHUS paBHA
S.

46. OgHO W3 OCHOBAaHHWM YCEYEHHON MNUpPaMHUIbl — MPSIMOYTOJbHBII
TPEYTOJBHUK C KaTeTaMHu 6 ¢cM u 8 cM. IlepumeTp BTOpOro OCHOBaHHUs paBeH 12 cwm.
Haiinure 0o0beM nmupamMuabl, €Civ €e BBICOTa paBHA 6 CM.

Tema 4.4. KoopauHATBHI M BEKTOPHI

47. Bepmnnbsl kyba ABCDA;B;C;D; umeror koopauHaThI: A(3;O;O), B(O;O;O),
C(0;3,0), B,(0;0,-3).
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a) Halimure koopaunatel BepiuH Ag u D;.

6) Paznoskute Mo KOopAMHATHEIM BekTopaM i, J,K Bektop AC .

48. BekTophl @ u AB paBHBI. Haiinure KoopauHATBI TOUKH A, eclin é(— 1;2;4),
B(2,0;5).
49. Jlansr Bextopsr d =41 —3], 6(— 3;1;2). Haiinure koopauHaThl BeKTOpa C

ecmn € =2a—-30.

50. Onpenenute 3HayeHUst M U N, IPU KOTOPBIX BEKTOPHI 8 U b KOJUIMHEAPHHBI,
ecmn a(1,—2;m)ub(n;6;3). CpasruTe AMMHBI 1 HalpaBIEHHs BEKTOPOB & Kb .

51. Jlaust Toukn A(5-2;1) u B(—3;4;7).

a) Haiinure koopauHathel cepeinnbl oTpe3ka AB.

0) Haiinute xoopaunatel Touku C, ecnu Touka A — cepenuna otpeska CB.
B) Haiinure paccrosaue ot Touku A 110 miockoctu OXy.

52. Jlanst BexTops! 8(2,-6;3)n 6(—1;2;-2). Haiinnre:

a) [a]+ o]

6) |a+b)

53. Jlokaxwure, uyto uerbipexyrodpHuk ABCD — mapamnenorpamm, eciu
A(2;1;2), B(1,0;6), C(-21;4) D(-12,0).

54. Haiimare yrom mexay mnpsmeiva AB u CD, ecmm A(LL2), B(011),
C(2,-2;2),D(2;-31).

55. Pebpo ky6a ABCDA;B,C;D; paBuo 1. Haiinure ckanspHOe IpOU3BEACHHUE
BEKTOPOB:

a) AD u AB,; 6) BC u DD; 8 CB u CD.

56. Haiiaute ckansipHOe MpOU3BEEHUE BEKTOPOB a U b eciu:

Tema 4.5. Tes1a 1 NOBEPXHOCTH BPALLICHUS

57. Pagnyc nuununapa paseH 10 cMm. Ceuenue, napamieabHOE OCH [UINHIPA U
ylaJeHHOe OT Hee Ha 8 cM, umeeT GopMy kBajapaTa. Haliaure miomanb cedeHus.

58. I[IpssMOYTOJIBHUK BpaIIaeTcsi BOKPYT OJTHOW M3 CBOMX CTOPOH, PABHOU 5 CM.
[Tnomans 60KOBOM MOBEPXHOCTH LIMIMHAPA, TOTYYEHHOIO IPU BpAIICHUH, paBHA
100% cM®. Haiire miora s IpsiMOyrOIbHHKA.

59. BricoTa koHyca paBHa 3 cm. Haiigure moniagp 0CEBOrO CEUEHUs KOHYyCa,
€CJIM OHO SIBJISIETCS] IPSIMOYTOJIHBIM TPEYTOJIBbHUKOM.
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60. Pagnyc ocHoBanus konyca paBeH R. KoHIbl XOpabl ocHOBaHuS,
craruBarouied 1yry B 120°, SsBIAOTCA KOHIIAMU JBYX B3aUMHO NEPIEHIUKYJIIPHBIX
oOpasytromux. Haiinure momaas moJHON TOBEPXHOCTH KOHYCA.

61. Pannycel OCHOBaHMI yCEYEHHOTIO KOHYCa paBHBI 3 ¢M U 6 CM, a BBICOTA
paBHa 4 cM. HaitauTe muomaab 0ceBoro ceueHuss 00KOBOM IMMOBEPXHOCTH KOHYCA.

62. Panuyc 60JbI1I0T0 OCHOBaHUS, 00pa3yrolas U BbICOTAa YCEYEHHOT0 KOHYyca
paBHBI 7 cM, 5 ¢M U 4 ¢cM COOTBETCTBeHHO. Haliute miomiaas 0CeBOro ceueHus
OOKOBOI1 MOBEPXHOCTU KOHYCA.

63. PaBHOOOYHas Tpaneuus ¢ ocHoBaHUSIMU 4 ¢cM U 10 cM u BbIcOTOM 4 CM
BpalaeTcs BOKpYT 00JIbIIOro OCHOBaHUs. Haiinure miomnaas moBepXHOCTH Teja
BpallICHUS.

64. Cdepa 3anana ypasrennem (x-1)° + y? +(z—2)* =9.

a) Haiinure koopAMHATHI IIEHTPA U paanyc chepsl

0) Onpenenure, MpUHAIICKAT JIU JaHHOH cepe Touku A u B, ecriu A(1;3;—1),
B(4;0;2).

65. B mape paguyca 13 cM npoBeAeHO ceueHue, IIoMaabr KOTOpOro paBHa 2571
cm’. Haiiure paccTossHME OT LEHTpa 1apa 10 MIOCKOCTU CEYEHHUS.

66. K cdepe mnomansio 1447w cm’ MPOBEJICHA KacaTelibHas MIIOCKOCTh, HA
KOTOpOM BeiOpaHa Touka 4. PaccTostHue oT Touku A 10 HanboJjiee ynaleHHOU OT Hee

TOukH cepsl paBHO 16 cm. Haitnure paccTosiHre OT TOUKH A 10 TOYKUA KacaHUs
chepsbl C IOCKOCTHIO.

Tema 4.6. O0beMbI TeJI

67. OceBoe ceueHne KOHyCa — PABHOCTOPOHHMI TPEYTOIbHHK C BBICOTOM 3v/3
cM. Haiinure o0beM KoHyca.

68. O0BeM KoHyca paBeH 27T cm®. Haiiure miomans GOKOBO MIOBEPXHOCTH
KOHYCa, €CJIM yTOJI IIPU BEPIIMHE €r0 OCEBOTO ceueHus paseH 120°.

69. Pannycsl OCHOBaHMI yCEYEHHOIO KOHYCa PaBHBI 2 CM U 8 CM, a JUIMHBI €70
BBICOTHI M 00Opa3ytoliei oTHocsATes Kak 4:5. Halimute o0beM KoHyca.

70. IlepuMeTp OCEBOTO CEUEHUsI YCEUEHHOTO KOHyca paBeH 34 cm. Hailinure
0o0BeM KOHYyca, eciii ero o0pas3yloliasi paBHa 5 ¢cM, a painyChl OCHOBaHUM OTHOCSITCS
Kak 1:2.

71. O6bem mapa paBeH 367 cm®. Haiiyure ruiomas cdepbl, OrpaHUYMBAIOIICH
JIAHHBIX LIap.
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72. Haiinure o0beM IIApOBOrO CEKTOpa, €ClIu paiuyc Iapa paBeH 6 cMm, a
BBICOTA KOHYCa, 00pa3yIoLIEro CEKTOP COCTABIIAECT TPETh AUAMETPA LIapa.

73. Paguyc mapa paBeH R, a yroia Mexay pajaunycaMd B OCEBOM CEUYECHHH
mrapoBoro cermedTa paseH 120°. Haitnure o6beM cekTopa.

74. IlpsAMOYTONBHBIA TPEYTOJBHUK C KAaT€TOM a W MPUJIEKAIIUM OCTPbIM
YTJIOM 0L BpalllaeTcsi BOKPYT runoteny3sl. Haiinure oObeM Tena BpaieHus.

75. IlpsIMOYTOJIBHBIM TPEYTOJBHUK C TUIOTEHY30M ¢ U OCTPBIM YIJIOM O
BpalaeTcsi BOKPYT TUIoTeHy3bl. Haiinure 00beM Tena BpalieHus.

76. PapHoOouHas Tpanenus ¢ ocHoBaHUsIMU 4 cM 1 10 cM 1 OOKOBOM CTOPOHOM
5 ¢M BpaIaeTcss BOKpYT 0oJblero ocHoBanus. Haiiiure oObeM Tela BpalieHus.

Pa3zpnesn 5. DineMeHThI KOMOMHATOPUKH, TEOPUU BEPOATHOCTEN H
MaTeMaTH4YeCKOH CTATUCTUKH

Tema 5.1. JeMeHTbI KOMOMHATOPUKH

77. CKOTBKUMHU CIOCOOaMH MOKHO COCTaBUTh PACMHUCAHUE OJTHOTO Y4eOHOTO
JTHS U3 5 pa3IMuHbIX YPOKOB?

78. B 1l«b» xmacce 32 yuamuxca. CKOJbKUMU CMOCOOAMH MOKHO
chopMHupoBaTH KOMaHTy U3 4 4EJIOBEK ISl y4acTHsl B MAaTEMaTUYECKON ouMIinase?

79. CKOJBKO CYIIECTBYET Pa3IWYHBIX JBY3HAUHBIX YHCEN, B 3aIIUCU KOTOPBIX
MOXXHO HCITOJIb30BaTh mudpsl 1, 2, 3, 4, 5, 6, ecnmu sl B 4UCIE TOHKHBI OBITH
pa3IUYHBIMU?

80. Beruucauts: 6! -5!
8!

81. Beruncnure: o

82. CKOIbKMMHU CIOCOOAMU MOXKHO pPacCTaBUTh 4 pa3WyHble KHUTU Ha
KHUKHOU MOJIKE?

83. CKOJIBKO IMAaroHaue UMEET BBITYKJIbIi CEMUYTOJIbHUK?

84. B ¢pyrOonpHol komanae 11 denmoBek. HeoOxoaumo BbIOpaTh KanuTaHa U
ero 3amecturelist. CKOJIbKUMHU CIOCO0aMU 3TO MOKHO CHIEeNIaTh?
n!

(n+1)!

86. CKOJIBKO CYIIECTBYET TPEX3HAYHBIX YUCEIN, BCe U(PPBI KOTOPHIX HEYETHBIE

85. Cokpatute 1poOb:

" pas3INIHbIC.

Tema 5.2. JjieMeHTHI TEOPUHU BEPOATHOCTEN
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87. Ilepen HayasioM MEPBOro Typa YEeMIHOHATA MO OaAMUHTOHY YYaCTHUKOB
pa3OMBAIOT HA WTPOBBIC MApPHI CIyYalHBIM 00pa3oM C MOMOIIBIO kpedus. Beero B
YeMIIMOHAaTe y4acTByeT 26 OaJIMUHTOHUCTOB, cpeau KOTOphIX 10 y4acTHMKOB u3
Poccun, B Tom uucne Pycnan Oprnos. Haiinure BEpOATHOCTH TOrO, 4TO B NEPBOM
type Pycnan OpnoB OyaeT urpath ¢ KakuM-1u00 6aaMUHTOHUCTOM U3 Poccun?

88. BeposarHocTs TOro, uro HoOBbeIM DVD-mpourpeiBaTtens B TE€UEHHE TI0Ja
MOCTYIIUT B TapaHTUHHBIA pemMoHT, paBHa 0,045. B Hexkotopom ropoae u3z 1000
npoaaHHbix DVD-mpourpsiBarenieil B T€UEHUE roja B TapaHTUMHYIO MAacCTEPCKYIO
nocrynuia 51 mryka. Ha ckoibko oTiMuYaeTcs 4acToTa COOBITHUS «TapaHTHIHBIN
PEMOHT» OT €ro BEPOATHOCTH B TOM ropoze?

89. Ha 6opty camoinéra 12 MecT ps0oM ¢ 3amacHBIMHU BhIXOJaMu U 18 MmecT 3a
NeperopojKaMu, pa3AeisIiolUMU  calioHbl. (OcTalbHblE MeCTa HEyAOOHBI JUIs
naccakxupa BbICOKOro pocta. Ilaccaxkup B. Bbicokoro pocra. Haliqute BEpOATHOCTD
TOT0, YTO Ha PETUCTPALMH IPU CIIy4ailHOM BbIOOpE MecTa naccaxupy B. nocranercs
yno0Hoe MecTo, eciu Becero B camoniére 300 mecT.

90. Ha onmuMnuazne B By3€ YYaCTHHKOB PACCaKUBAIOT MO TPEM ayIuTopusiMm. B
nepBbIX ABYX Mo 120 4emoBeK, OCTaBIIMXCA MPOBOJAT B 3aMACHYHO ayAUTOPHUIO B
npyrom kopmyce. [Ipu moacuére BBISICHUIOCH, YTO Bcero Obuio 250 y4acCTHUKOB.
Haiimute BeposSiTHOCTH TOTO, UTO CIIy4allHO BBIOPAHHBIN YUYACTHUK MHUCAT OJUMITHATY
B 3allaCHOM ayJAUTOPHUH

91. B rpynne typuctoB 30 yenoBek. X BepTONETOM B HECKOIBKO MPUEMOB
3a0pachlBalOT B TPYAHOMOCTYIHBIM pailioH mo 6 denoBek 3a peic. [lopsnok, B
KOTOPOM BEPTOJIET MEPEBO3UT TYPUCTOB, ciydaeH. Haliiure BEpOSITHOCTh TOTO, YTO
TypucT I1. moyIeTUT nepBeIM PEHCOM BEPTONIETA.

92. KakoBa BEpOSITHOCTh TOTO, YTO CIy4allHO BHIOpAHHOE HATYpPaJTLHOE YHCIIO
oT 10 o 19 nenurcs Ha Tpu?

93. Ha knaBuarype tenedona 10 mudp, or 0 1o 9. KakoBa BeposITHOCTH TOTO,
YTO ClIy4aliHO HaxxaTtas nudpa 0yaet 4€THOU?

94. Ilepen nawyasioM (QyTOOJBHOTO MaT4a CyJbsi OpOCaeT MOHETKY, YTOOBI
OTPENIeNIUTh, Kakasi U3 KoMaHa HauHET urpy ¢ msiuoM. Komanaa «duzuk» urpaet tpu
Marya C pa3HbIMM KOoMaHJaMu. Haiiiute BEpOATHOCTh TOTrO, YTO B 3THUX Hrpax
«Duszuk» BIMTpaeT Xpeduil pOBHO JBa pasa.

95. Urpanpublii kKyouk OpocatoT nBaxkbl. CKOJIBKO 3JIEMEHTApPHBIX MCXOJOB
OMbITa OJIArONPUATCTBYIOT COOBITHIO «A = CyMMa OYKOB paBHa 5»?
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96. MexaHnuueckue 4achl ¢ JBEHAANATUYACOBBIM IMdepOIaTOM B KAKOH-TO
MOMEHT CJIOMAJIUCh U MepecTanu XoauTb. HaiiguTe BeposSTHOCTh TOrO, UTO YacoBas
CTpeJIKa 3aCThlIa, JOCTUTHYB OTMETKH 10, HO, HE TOHs 10 OTMETKHU 1 Jac.

Tema 5.3. JjieMeHTBI MATEMATHYECKON CTATUCTUKH

97. llpu npoBeneHun KOHTpoJs kadectBa cpean 1000 ciayyaliHO 0TOOpaHHBIX
neTanei okazanoch 5 OpakoBaHHBIX. CKOJIBKO OpaKOBaHHBIX JI€Taleil cleayer
oxunath cpeau 25 000 neranein?

98. Bxurouas B TeueHue MecsIa teaeBu3op okoio 150 pas, Bosa B 30 ciyuasx
nornajail Ha pexiamy. Kakoid OpoLeHT OT BPEMEHHM TEJIECBU3HUOHHBIX TPAHCIALUN
3aHUMaeT peKyiama’?

99. B Mocke okomo 10 mmH. kureneit. CKombKO >kuTeneli MOCKBBI
pa3HYIOT CBOM JIeHb pokJeHus | ssuaps?

100. KoMuTeT mo mpoBEACHUIO JIOTeped YTBEp)KIAeT, YTO CpeAu OWIIETOB
norepen «CIPUHT» TOJIOBUHA BBIUTPBIMIHBIX. JKeHs Kynui aBa Ouiieta JIOTEpeH U
HU4Yero He Bbmrpad. Ecte num y JKeHM NOBOJI yCOMHHMTBCS B YECTHOCTH €€
YCTPOUTEIICH?

101. Dx3amen no ucropum BkiIrouaer 60 BompocoB. BoBa yTBepkaaeT, 4To
noaroroBusl 80% Bcex BompocoB 3k3aMeHa. [lama 3aman eMy Tpu BoOmpoca, HU Ha
OJIMH U3 KOTOPBIX OH HE OTBETWJI. ECTh 1M y mamnbl OCHOBaHUS MOJ03PEBATh ChIHA BO
TKU?

102. 3anucan poct (B caHTUMETpax) nsatu yuyamuxcs: 158, 166, 134, 130, 132.
Ha ckonpko oTiMyaeTcsi CpeiHuil pOCT 3TUX ydanuxcs (cpeaHee apumMeTHIecKoe)
OT M€IHaHbI?

103. Haitaure yacToTy Kaxoil u3 OykB B cTpoke «OKTAOph YK HACTYIHUIIL...»
n3 ctuxotBopenus «Ocenp» A. C. [lymkuna.

104. Haiinure dactoTy (B mpolleHTax) OyKB CJIOBa «TpPOM» Cpelu Bcex OYKB
neyctuins «...Kak Obl pe3Bsica u urpas / I'poxoder B HeOe roqyOOM...» U3
ctuxotBopenus ®. 1. Troruena.

105. Haitnure Moy M ee KpaTHOCTb Cpeau BceX OYKB JBYCTHUIIUS «ITO
nepeBo cocHa, / M cyapba cocHel sicHa...» u3 ctuxorBopenus KO. Munepanosa.

106. U3mepsiercst anunHa cinoB B oTpbIBKE U3 0dMbI A. C. Ilymknna «Mennslii
BcagHuK». CocTaBbTe psAJ AAHHBIX M IOCTPOMTE T'MCTOrPAMMY PACHPEAECICHUS 3THX
JaHHBIX.

«...Y>KaceH OH B OKPECTHOM mriie!

Kakas nyma Ha uene!
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Kakas cuiia B Hem cokpsbiTa!

A B ceM KOHE KakOil OTrOHb!

Kyna Tb1 ckauerib, rop/iblii KOHb,

U rae onyctriib ThI KOMbBITA?...»

2.B0]'[pOCLI H 3aJJaHUA JJIAUTOTOBOIr0 KOHTPOJIA

Bapuanr 1

3amganus 1- 5 10JDKHBI OBITH TIPEICTABICHBI TOJIBKO OTBETOM.

1

1

1

1. Beruuciute 23 -43 —1212 . 3anummure oTBET

30

2. Hatigure 150% ot unciaa 55 3anuImTe OTBET

3. Ha pucynke uzoOpaxeH rpadux QyHKIUHU. YKOKUTE MHOXKECTBO 3HAYCHUU 3TOU

byHKIUY.

4. Kakas (yHKUUSA SBISETCS BO3PACTAIOMICH?

1) y=0,

2%

2) y=35 3 y=(§); Hhy=2"".

6

5. Haiinute kopeHb ypaBHeHust 10Q 3(4 — X): 2. 3amuIlnTe OTBET

3amganus 6, 7, 8 NOMHKHBI OBITH MTPEACTABICHBI TIOJIHBIM PEIIICHUEM.

6. Pemiure ypaBHEHUE:

&.Bprauciaure:

9 +27-7=0.

1000 93 3i0g, 3
e |

2

7. YxaxuTte obnacts onpeznenenus Gpynkuun  f (x)= X -X-6

1-x
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Bapuanr 2

3ananud 1- 5 1OMKHBI OBITH MPEACTABIEHBI TOJIBKO OTBETOM.

53648
3

2. Haiimure 15% ot uncna

. 3aITAIIIATE OTBET

1. Beruucinure

1560

. 3aITIIIITE OTBET

3. Kakas QyHkus sisercs yObIBaromen?

X
1) y=02"%; 2) y=3% 3 y=[g); 4)y =2%

4. VYkaxure oOnactb omnpeneneHus (yHKUUU, TpadUK KOTOpOl H300pakeH Ha
PHUCYHKE.

5. Yopocture BhIpakeHHE COS(1800 + OL) +¢0s180° + COS(54O0 — OL) :

3anuIInTe OTBET

3amganus 6, 7, 8 TOHKHBI OBITH MTPEACTABICHBI TIOJIHBIM PEIIICHUEM.

J1-5x

6.Ykaxure obnacTh onpeneneHus pynkiun f (x)= W

7. Pemnre mepaseHctBo 8 -2 % >4

3log, 3 2
8. Beruucnure: 4 94 +(e|nJ§) .

Bapuanr 3

3amanus 1- 5 10JDKHBI OBITH IPEICTABICHBI TOJIBKO OTBETOM.
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YIIPABJIEHUME JTOKYMEHTALAENR CTO CMK 4.2.01 - 2023
«UMK»

_4a

1. Halinute 3HaueHne BbIpaxkeHus: 16 2a -16 npu a =% . 3anuiure OTBET

2300

2. Haiinure 20% ot uucia )

3. VYkaxuTe MHOXECTBO 3HaYeHUM (QYHKUUHU, TpaduK KOTOPOHM H300pa’keH Ha
PHUCYHKE.

4. YopocTuTe BhIpakKeHUE 25in37” + 3c0s2rn + Ctg% 3anunmTe OTBET

5. HaliquTte xopeHb ypaBHEHUS 2> =8,

3amganus 6, 7, 8 NOHKHBI OBITH MIPEACTABICHBI TIOJIHBIM PEIIICHUEM.

| 2
ogz(x —9)
6. Ykaxure obnacte onpeneieHust pynkuun  f (X) = -2 :
7. Pemmte Hepasenctso 8217 > 4.
I -2
8. Pemmte ypaBHEeHUE X + Iogg X—4=3 293(x=2) _ Iog3 X.
Bapuanr 4

3amganus 1- 5 10JDKHBI OBITH TIPEICTABICHBI TOJIBKO OTBETOM.

2
1. Beraucnure (4\/6 27) . 3aruIInTe OTBET

2. Hatigure 250% ot uncia E . 3anUmIMTe OTBET

3. Vkaxxute o0nacth onpeaeneHus pyHKIUH, rpaguk KOTOPO N300pakeH Ha
PUCYHKE




I'AIIOY YAO

YIIPABJIEHUME JTOKYMEHTALAENR CTO CMK 4.2.01 - 2023
«UMK»

4. Halinure 3Ha4CHKUE BBIPAKEHUSA '[g(?%c + X) +Ctg(2n—X), ecin X = % . 3anummure

OTBCT

2x-20
5. Pemnite ypaBHeHUE (Ej =—.

3ananusd 6, 7, 8 TOJIKHBI ObITh MPEICTABIEHBI MOJIHBIM PEILICHUEM.

6. HaiinuTe 3Ha4eHMe BhIpaskeHns 2 Sin“a + 6 Cos’a, eciu Sin a = - 0,2.
__X
In(2-x)°
IogO'2(3x+6) > Iog0'2(5x—4).

7. Ykaxkute obnacts onpenenenus Gpyukmuu f (X)=

8. Pemnte HepaBeHCTBO
Bapuanr 5

3a,llaHI/I$I I-5 JOJIZKHBI OBITH MpeaACTaBJICHBI TOJIBKO OTBCTOM.

1 1 1
1. Beruuciure 643 —272 .32 3anumure OTBET
1350

2. Haigure 40% ot uncia c

3. VYkaxuTe MHOXKECTBO 3Ha4eHUN GYHKIMU, TpaduK KOTOpPOH HU300pakeH Ha
PHUCYHKE.

ey
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YIIPABJIEHUME JTOKYMEHTALAENR
«UMK»

CTO CMK 4.2.01 - 2023

3

4. Hailinure 3HaueHue BbIpaxkeHus — Ctg (7 + X) —1g (g - X) , ecimm  X= % :

3anumuTe OTBET
5. Haiiaure KOpeHb YpaBHEHUS 3*3=9. 3amuummre OTBET.

3ananusd 6, 7, 8 TOJIKHBI ObITh MPEICTABIEHBI MOJHBIM PEILICHUEM.

6. Pemmmre ypaBHeHHE 2C0SX — Sin2x = 0.

7. Pemmte Hepasencteo log, (X+3) < % :
log,. 9 (_log 2\
8. Beramcure: 4 16 +(5 s j .
Bapuanr 6

3ananud 1- 5 1OMKHBI OBITH MPEACTABIEHBI TOJIBKO OTBETOM.

1
3
1. Beruucnure 25613 . 3aIMIImMTe OTBET
43
. 20
2. Haiimure 220% ot uncina —.
110

3. VYkaxuTe MHOXECTBO 3HaYeHWW (yHKIWU, Tpaduk KOTOpOH

PHUCYHKE.

M300pakeH Ha

4. Yupoctute Beipakenue  SiN(m+X)+ Sin% +Sin (7 — X) . 3anummure oTBET

y 18 1
5. Haiizure kopens ypasuennst 3 28 == . 3anuumre otser

3ananusd 6, 7, 8 TOJKHBI ObITh PEICTABIEHBI TOJIHBIM PEILIEHUEM.
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x+2
6. Haiiqute oOmacth onpenenenus QyHKIUU: y = (%) —% .
7. Pemnre ypasuenne log;(X+2)—2=0

log ,(3—x)

8. Pemmte ypaBHEeHHE 5— X + |Og§ X=4 +3logzx.

Bapuanr 7

3amganus 1- 5 10JDKHBI OBITH TIPEICTABICHBI TOJIBKO OTBETOM.

1 2
1. Beruucnure [49 4} . 3aIMIImMTe OTBET

2. Haiigure 80% ot umncna 28440 .

3. Ha pucynke uzoOpaxkeH rpadux QyHKIUU. YKaXUT€ MHOXKECTBO 3HAYEHHUM ITOMN
GyHKIUU.

4. Ynpocture BeipakeHue g ( 3% + X) +sin g

5. Haiigure kopeHb ypaBHeHwUs l0g 2(8 + X) = 3. 3anuIInTe OTBET

+Ctg(27m — X). 3anuimure oTBET

3amganus 6, 7, 8 TOHKHBI OBITH MTPEACTABICHBI TIOJIHBIM PEIICHUEM.

6. Pewnte ypashenue 8-5* —125-2% =0.

7. Pemnre ypaBHeHue SinN3X = —? :
1 2 Iogl(2x—3)

8. Pemnte ypaBHeHue: (?j 7 =5x—-4
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Bapuant 8

3amanus 1- 5 10JDKHBI OBITH TIPEICTABICHBI TOJIBKO OTBETOM.

1. Boruucnure 43160 -\5/0, 2 . 3aluIInuTe OTBET

2. Haiingure 330% ot uncia m 3anuIImnTe OTBET

3. Vkaxute oOmactb ompenencHus ¢GyHKIUU, rpaduk KOTOPOM H300pakeH Ha

4. Haiigure 3HaueHUE BBIPAKEHUS 2COS(2n—X)~Sin(E+X), ecimm  X=-.

2

wla

3anuIImnTe OTBET

5. Kakoe 4uciio He BXOJIUT B MHOKECTBO 3HaueHuid GpyHKkiun f (X) =4—-2c0Sx?
1) 4 2) 5 3) 6 4) 7

3amganus 6, 7, 8 OMHKHBI OBITH MIPEACTABICHBI TIOJIHBIM PEIICHUEM.
6. Yipocrure BeIpaxeHne 3€05°X + 3sin’X — 6.

log,(x—-1)

7. Ykaxute obnacth onpenenenus Gyakmun f (X) = "
X J—

2
lo 4 log., /7
8. Berunciaure: 5 925 +(3 93 ) )

Bapuanr 9

3aganus 1- 5 10JDKHBI OBITH IPEICTABICHBI TOJIBKO OTBETOM.

- 1
1. Berumcimre 82872 npu a == . 3anMIIuTe OTBET

3




T'AIIOY YAO
«UMK»

1930

2. Haiigure 60% ot uuncia >

VIIPABJIEHUE JIOKYMEHTAIIAEN CTO CMK 4.2.01 - 2023

3. VYkaxuTe MHOXECTBO 3HAYeHUN (QYHKUUHU, TpadUK KOTOPOHM H300pa’keH Ha

PHUCYHKE.

- T V4
4. BeraucianTe 3Ha4CHUE BBIPAKCHUA 2sIn E + 3cosm + Ctg E 3anuIImuTe OTBET

5. Haiinure kopens ypasHenus log 2(3 + X) =/ . 3anummure OTBET

3aganus 6, 7, 8 JOJKHBI ObITh MPEACTABIICHBI MOJHBIM PEIICHHUEM.
6. Perure ypaBHeHue 2€0S 3X =+/3.
7. Pemnre nepasenctso log, (2x-1)>0.

5
log,(x+3)

x2+3x—4'

8. Ykaxxute obmnacts onpenenenus GyHkuun f (X)=
Bapuanr 10

3amanus 1- 5 10IDKHBI OBITH TIPEICTABICHBI TOJIBKO OTBETOM.

2
1. Beruucnure: (3\/3 64) . 3aITUIINTE OTBET

2. Haiinure 260% ot yncia E 3aInIInuTe OTBET

3. OyHKIMA 3a/1aHa TpaPUKOM. YKaKuTe 001acTh ONpeAeNeHus 3TOU PyHKIIUH.



b VIIPABJIEHUE JOKYMEHTALMENR CTO CMK 4.2.01 - 2023
«IMK»
. 3n T
4. Haiinure 3nauenne Boipaxkenus tg(6m—X)—tg > + X, ecmn X= 3 3anuimure

OTBET
5. Pemnre ypasuenue: log;(x+2)—2=0

3ananud 6, 7, 8 TOIKHBI ObITh MPEICTABIEHBI TOJIHBIM PEILIEHUEM.

Vx2—2x—3_

X+5

6. Ykakure obnactb onpenenenns pyakmun f (Xx)=
7. Pemnre Hepaserctso log, (x—-5)—-4<0.

| 8
10595 8

8. Beruuciaure; —————

2\2

5 2IogG7-

Bapuanr 11
3amanus 1- 5 10JKHBI OBITH IPEICTABICHBI TOJIBKO OTBETOM.
1\2

1. Berumcure: | 2-27% | . 3anmmure oTBET

2. Haiimure 60% ot uncna 24,5. 3anuimre OTBET

3. ®ynkius 3anana rpagukoM. Haiute o0nacts onpeneneHus 3Tor QyHKIIUU.




I'AIIOY YAO

YIIPABJIEHUME JTOKYMEHTALAENR
«UMK»

CTO CMK 4.2.01 - 2023

4. VYupoctuTe BbIpaKEHUE COS(9O0 + oc) +¢05270° +sin (1800 —

OTBET
5. Kakas ¢pyHkuus siBnsieTcs BO3pacTarome?

X
Dy=03x; 2) y=3x; 3) y=(§j; 4)y=6-x.

3amganus 6, 7, 8 TOHKHBI OBITH MTPEACTABICHBI TIOJIHBIM PEIICHUEM.
6. Pemure nepasenctso 3—log, (X + 1) > (0. 3anumure oTBET

4x2

7. Yxaxwute obnacts onpeneneHust pyukiun f(X)= o9 (x33)"
2

OL) . 3anuiumre

X
8. HaiiguTe Bce 3HAUCHUS X, IPU KAXKJIOM M3 KOTOPBIX BbIpaxeHus 8- (%) +3+X U

33.27 X 4= IPUHUMAIOT PABHBIE 3HAYECHUS.

Bapuanr 12

3amanus 1- 5 10IDKHBI OBITH TIPEICTABICHBI TOIBKO OTBETOM.

1. Beruncnure 0,5- g/@ . «/3 216 . 3amuInTe OTBET

2. Hatinure 120% ot uncna 240,5. 3anummre oTBET

3. ®yHKIMs 3a1ana rpadukoM. Haliqute MHOKECTBO 3HAYCHU 3TON (QYHKITUH.

- yl\ S A

5n

4. Haliiute 3Ha4eHUE BBIPAKEHUS COS(% + X) + Sin(— — X) , €CIIN X =

2
OTBET
5. Kakass ¢yHKIMs sBISETCS BO3pPACTAOLICH?

. 3anuImnuTe

I
4
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X
Dy=06% 2) y=65 3) y=(§]; 4)y=3""

3amganus 6, 7, 8 NOHKHBI OBITH MTPEACTABICHBI TIOJIHBIM PEIICHUEM.

6. Ykaxure obnacts onpenenenns pyaximun f (X)= _X-2
In(2-x)
7. Pemnre ypasuenue: log;(X+2)—2=0
8. Pemute ypaBHeHHE 2X + 2logs x—6=10"9(2x=7) 3log9 X.
Bapuanr 13

3aganus 1- 5 10JKHBI OBITH IPEICTABICHBI TOJIBKO OTBETOM.
. 1
1. Haiinute 3Ha4eHne BBIPAXKEHUS U 3alIMIIATE OTBET: 1094144 + 2log g > +1.

2. Haiimure 80% ot uncna 502,4. 3anuimmTe OTBET
3. Vkaxute obOmactb ompenencHus (GyHKIUU, rpaduk KOTOPOM H300pakeH Ha
PHUCYHKE.

o . v
4. Haliqure 3HaueHHEe BeIpakKeHHs 2sinm + 3cosm + Ctg > 3anuImTe OTBET

5. VkaxuTe MHOXecTBO 3HaueHuit Gyrkuun f (X)=5—4sinx. anumure orser

3ananusd 6, 7, 8 TOIKHBI ObITh MPEICTABIEHBI MOJIHBIM PEILIEHUEM.

1
27

1 x+2
6. Haitnute obGnacte onpenenenuss GyHKIMM: Y = (5)

7. Pemre ypaBHenue: S5COSXctgx—5ctgx+ 2sin x =0
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8. Pemnre Hepasenctso log, (x—-3)—3>0.

Bapuanr 14

3amanus 1- 5 10JDKHBI OBITH TIPEICTABICHBI TOJIBKO OTBETOM.

53192
I3

2. Hatimure 75% ot uncnal20. 3anummre OTBET

1. Beruuciaure . 3aIuIInUTE OTBET

2

. X
(77’5 - —) . 3aIMIIINTE OTBET

5. Kakas ¢ynkius sBisiercst yoObIBaromiei?

X
Hy=01"%; 2) y=65 3) y=(§J; 4)y=2%.

3amganus 6, 7, 8 OHKHBI OBITH MTPEACTABICHBI TIOJIHBIM PEIICHUEM.

6. Pernte ypaBHeHne 2C0SX =2,

Ig(x2 —4x+3)

7. Ykaxure obnacts onpeneneHnst pyunkuun f(X)= v

1 2log1 (2x-3)
8. Pemure ypaBHeHHE: (?j 7 =5x—4

Bapuanr 15

3amanus 1- 5 qOKHBI OBITH MPEACTABICHBI TOJILKO OTBETOM.
1 1
1. Beruucaure 3-81° -3% . 3anummte oTBET
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2. Hatinure 40% ot uncna 34,5. 3anummre oTBET
3. VYkaxuTe MHOXKECTBO 3HAYeHUH (QYHKUUHU, TpadHUK KOTOPOHM H300pa’keH Ha

) -sin (57[ - %) 3anuimre OTBET

X
Dy=02"7%; 2) y=3% 3) y=(§j; 4)y=2%.

3amganus 6, 7, 8 TOHKHBI OBITH MTPEACTABICHBI TIOJIHBIM PEIIICHUEM.
2X—71
JE—0)(x+3)

6. YkaxuTte obnacts onpenenenus pynkuuun f (X)=

7. Pemmre ypasrenue: 109;(X+2)—2=0

8. Pemmute ypasuerue 49% + 2- 7% _15=0.
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