MATEMATHRA - 2023
BAPHUAHT 1

3agaHue ¢ pa3BepHYTbIM OTBeTOM. Januuiume noiHoe peuleHue 3ada4u Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: @HO, kaacc, Homep sapuarma. Codaii-
me emecme ¢ 6AQGHKOM OMBEMOo8 Ha NPOBEPKY.

B tpeyroabuuke ABC Touku K, L u M saBasioTca cepenuHamMu ctopod AB, BC
u AC coorBerctBenHo. Joramute, yro K LC M — napanieiorpaMm.

Yactb A. Ommemvme HoMep NPasUAbHO20 Omeema 8 OGAAHKe 0MBemos.
A1l. Jlana pyukuus y = (—4x +4) - sinz. 3nauenue y’(7) paBHO .. .

1) —4n+4 2) 4r — 4 3) —16 4) /2

A2. KRateTsl nIpAAMOYT0JbHOIO TpeyroibHUKa paBHbl 6 1 12. Touka A HaxoguTcs
Ha pacCTOAHUM 2 OT IJOCKOCTU TpPeyrojbHUKa U Ha paBHOM pacCTOAHUM OT €ero
BepIINH. JTO paccTofiHUEe paBHO ...

)3 2)5 3)7 49

A3. Ilnomans Gurypsl, orpaHuyeHHoi rpapukaMu GyHRUUH y = 422 + 7z +4
y = —222 — 5z + 4, paBHa ...

1)6 2)7 3)8 4)9

_3 3
2

c c?

A4. PesyabTaT yIpollleHUs BbIpasieHus > T3
c2-c3

1) ¢?2 2) ¢*/3 3) ¢=° 4) ¢4

A5. Eciu 1 u 2o — Kopuu ypabHenus 2z2 + (4 +v/5)z — 3 = 0, To 3HaueHue
z1(x2 + 1) + z2 paBHO ...

1) 1 4 V5 2) 7 ‘ V5
2 2 2 2
A6. Ecau npsaMas y = 3z — 6 KacaeTca rpadura ¢yHsuuu y = 2z2 + 7x + ¢, TO
3HaueHue ¢ PaBHo ...



paBHa ...

b

AT7. [lnuHa BeKkTOpa a +

COS 5 yﬁbIBaeT Ha IIpOMexRYyTKe ...

A8. Tpuronomerpudeckasa ¢yHruusa f(x)

2) (0;27) 3) (m;3m) 4) (—2m;0)

1) (=m;m)

3sina + 2cosa

A9. Ecnu ctga = 3, To 3HaueHue

paBHoO ...

sin o + cos «

3)0  4)5/2

2) 11/4

1) 9/4

O0AQHKQ 0Mmeemos.

o/

u omeent 68 HUMCHeUu 4Hacmu

o

Omeemom moxcem Oblmb yeJjoe 1ucao uau decamuyunasn 0p06b.

Yacte B. Hanuwume npasuivHbl

T —r 00

), eciu lim f(z) = 1.

br — 2

(—4]"(:13) +
B2. HaiiTu cyMMy MMHMMAJLHOTO U HAaUMeHbIIEro 3Ha4eHuil GyHKINUU Y

Ha oTpeske [—7;7].

T —r 00

B1. Beruucauth npegen lim

= f(z)
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MATEMATHRA - 2023
BAPUAHT 2

3agaHue ¢ pa3BepHYTbIM OTBeTOM. Januuiume noiHoe peuleHue 3ada4u Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: @HO, kaacc, Homep sapuarma. Codaii-
me emecme ¢ 6AQGHKOM OMBEMOo8 Ha NPOBEPKY.

Tourka K nemut Ha Guccektpuce yria A, a Touku F' u T — Ha cTopoHax yrija.
lora:ute, uto TF nepnenguryasapuo AK, ecin ZAKF = ZAKT.

Yacte A. Ommemvme Homep npasuibHo20 omeema 8 OAAHKE 0meemos.
Inz

4o + 3

Al. [ana pyHRUIUA y = . 3uavenue y'(1) paBHO ...

1)1/7  2)1/49  3)4/7  4)0

A2. Obpasyrolasa KoHyca UMeeT IJIUHY 4 ¥ coCTaBIsfET C MJIOCKOCThIO OCHOBAHUSA
yroa 45°. O6beM KoHyca paBeH ...

1) 162;/5 2) 162;/3 3) 8rv2  4) 24

A3. Ilnomanb purypsl, orpaHudeHHO rpapuramMu GYHRIUN y = z2 -4z +2m
y = 2x — 6, paBHa ...

N1y 22, 325 41

3 + 125 = 2 + 10z + 25
z+5 2 — 25

A4. PesyabTaT ynpolleHus BbIpaeHuf (

) z2-1024+25 2)22-25 3)22-5x4+25 4)z-5

A5. Ecau 1 u z2 — Kopuu ypasHenus 2z2 + (5 — 2\/§)x — 1 =0, To 3HaueHue
T1T2 + X1 + T2 paBHO ...

1)2-+v3 2) —-3+vV3  3) -3-v3 4 —-24++3

A6. Ecnu racarenbHas Kk rpadury ¢oyHruuM y = ax —3+In(2z+ 1), npoBenennas
7

B TOUKe ¢ abcuuccoi o = 0, nuMeeT yroJ HaRrJIoHa Z, TO 3Ha4YeHue a paBHO ...
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A8. llorasatenbHasa ¢yHruua f(xr) = a —b yObIBaeT Ha 00JacTu olpeneseHus,

eciin ...
1)0<b<1 2)a>1 3)b>1 4)0<a<l

1 (s i
A9. Eciu cosa = 1 O0<a< 5 TO 3HayeHue sin 2 paBHO . . .

V15 V15 1 1

Yacte B. Hanuwume npasuavubvill omeem 8 HudcHell wacmu OAAHKA OMBemos.
Omeemom modxcem Oblmb yeaoe YUCA0 Ul JecAmUYHas 0pobb.

1
B1. Beruucauthb npegea lim (Sf(x) + oT ), eciu lim f(z) = —2.

Z—> 00 r+5 z— 00

B2. HaiiTu cymMy MHHMMaIbHOIO U HaUMeHbIIero 3HaueHuit pyHruuu y = f(x)
Ha oTpeske [—7;7].

12.04.2023 Ne 2




MATEMATHRA - 2023
BAPUAHT 3

3amaHue ¢ pa3BepHYTbhIM OTBETOM. 3anuiiume noiHoe peuieHue 3adaiu Ha d0o-
noanumeavHom aucme. I[loonuwume aucm: @HO, kaacc, Homep sapuanma. Coaii-
me emecme ¢ 6AAHKOM 0M6emos Ha Nnposepkl).

Otpesku AC u BD mnepecerkatorca B Touke O Tak, uto AO = 8, AC = 14,
BO =4, OD = 12. loramure, uto ABC'D — Tpanenus.

Yactb A. Ommemvme HoMmep NpasuibHo20 omeema 8 OAAHKe 0MBenos.
A1l. Jlana pyukuusa y = (—5z — 6) - sin z. 3Hauenue y’(7) paBHO ...

1)57+6 2) —5r—6  3)30 4) /2

A2. Ilpambie AB, AC' u AD mnonapHo neprneHaukyasapHel. Ecau AB = 16 cwm,
BC =17 ecm, AD = 4 cMm, To gauna otrpeska C'D paBHa ...

A3. Ilnomans Gurypsl, orpaHudyeHHoit rpapukaMu GyHRUU y = 222 — 3z — 1 u
Yy = ox — 7, paBHa ...

2\ 3
A4. PesynbTaT ynpolleHus BbipameHus </ z’ys - (x—9>
Yy

5 5

1) wgy—Q 2) a:3y_2 3) x§y4 4) a:?’y4

A5. Ecin 1 u x5 — kopuu ypapsenusa 4z2 4+ (2 — v/3)xz — 3 = 0, To 3HaueHue
x2(xr1 + 1) + x1 paBHO ...

Y3

3 1
L V3 1
4 4 4

4)

A6. Racateabnasa k rpapury ¢yHKIUu y = x+/—2x + 3 B Touke xg = 0 oOpasyer
c ocbto OX yrox...

1)30°  2)45°  3)60°  4)90°



paBHa ...

b

AT7. [lnuHa BeKkTOpa a +

.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

(b — x)® y6biBaeT Ha (—00;b), ecau ...

A8. Crenennas ¢ynruua f(x)

2)a<0 3)b<0 4)a>0

1)b>0

sin 27° cos 63° + cos 27° sin 63°
cos 88° cos 43° + sin 88° sin 43°

A9. 3HaueHue BbIpaxkeHUA

paBHoO ...

4) —/3

3) V3

2) —V2
u omeent 6 HUMHHeEU Hacmu

V2

Yacte B. Hanuwume npasuivHbl

1)

O0AaQHKa 0meemos.

o

%

Omeemom moxcem Oblmb yeJjoe 1ucao uau decamuynasn 0p06b.

r—1

,ecan lim f(z) = —1.

)

B2. HaiiTu cyMMy MUHUMalbHOTO U HaUMeHbIIero 3HavueHut pyHruuu y = f(x)

Ha oTpeske [—7;7].

1

2x2 + 4x —
T

r—1

B1. Boruucauth npegea lim (—Qf(a:) -+

23
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MATEMATHRA - 2023
BAPUAHT 4

3anaHue ¢ pa3BepHYTbhIM OTBETOM. 3anuiiume noiHoe peuieHue 3a0aiu Ha d0o-
noarumeavHom aucme. Iloonuwume aucm: @PHO, raacc, Homep sapuarma. (Cdati-
me emecme ¢ 6AGHKOM OMBemos Ha Nnposepkl.

Touka H — cepeauna ctopoHsl C'D mapanienorpamma ABCD. [oraute, 4TO

miomanb 4derbipexyroibiuka ABCH B 3 pasa GoJbllle miomagd TPeyroJbHUKa
ADH.

Yacte A. Ommembme HOMep npasuLbHO20 omeema 6 OAGHKE OMmBeos.
In x

20 — 1

A1l. Jlana pyusuusa y = . 3uavenue y'(1) paBHO ...

1) -1 2)2 3)1 40

A2. O6pazyroiasa KoHyca uMeeT IJIWHY o U COCTaBIAET C MJIOCKOCTbIO OCHOBaHUA
yroa 60°. O6beM KoHyca paBeH ...

12572
24

1257/3
24

1257/3

1) 2) 16

3) 4) 28

A3. Ilnomanb purypsl, orpaHudYeHHO rpapuramMu GYHRIUN y = z2 -5z +1u
Yy = —x — 2, paBHa ...

2 1 2
1)1s  2)1-  8)2;  4)2%
12 o1l mal 4l
A4. Pe3yabTaT yIpoIIeHus BbIpaKeHUA e—9 £-—10% 2619
PR PR b r—10 z-9) 2w-18 "
z — 10 2 1 2
1 2 4
)x—9 )x—10 3):13—9 )x—9

A5. Eciu 21 u oo — KopHU ypaBHeHus 2z2 + (4 + 3\/3)513 — 1 =0, To 3HaueHue
T1T2 + X1 + T2 paBHO ...

5 3 3 3 5 3 3 3
1) —5-5V3 2 5+5V3 8 —S+5V3 49 -5 -1V3

A6. Eciu racaTenbHas K rpadury QyHRUUU y = azx’ + 4z — 5, NIpoBefeHHas B
TOUKe g = —2, napajJjeibHa npAMoi y = —4x, To 3HayeHue a pPaBHO ...



_>
A7. CransipHoe NpoU3BeLeHNe BEKTOPOB @ U b paBHO . ..

U S S

!

i
|

\\\\\\\\\

(x — b)* Bo3pacTaet Ha (b; +00), ecau ..

A8. Crenennas ¢yHriusa f(x)

2)b>0 3)a<0 4)b<0

1)a>0

™

A9. 3uauenue Boipamenus 6(sina + cosa)? + 8 npu a

— PaBHO ...
8p

1)14—-3v2 2)1443vV2 3)17 4)14+3V3

1 6AaHKa omeemos.

u omeemnt 6 HUMiCHeUu 4Hacmu

o

Yacter B. Hanuwume npasuavHbl

Omeemom moxcem Oblmb yeJjaoe 1ucao uau decamuynasn 0p06b.

r—1

,ecan lim f(x) = 3.

)

B2. Hafitu cymmMy MakcruMa/dbHOIO U HauboJbIllero 3HaueHuit GyHRKIUU ¥y

Ha oTpeske [—7;7].

1

5x2 + 4z —
T

r—1

B1. Boruncautsb npegen lim <—4f(a:) +

= f(z)

24
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MATEMATHRA - 2023
BAPUAHT 5

3amaHue ¢ pa3BepHYTbhIM OTBETOM. J3anuiwiume noiHoe peuieHue 3a0aiu Ha d0o-
noanumeavHom aucme. I[loonuwume aucm: ®HO, kaacc, Homep sapuarma. Coaii-
me smecme ¢ 6AGHKOM OMBEMmo8 Ha Nposepkl.

Otpesku RL u Y X nepeceraiorca tak, uto RY = LX u RX = LY. Jlokamure,
yTo npAaMaa RX napannenbHa npamoii LY .

Yactb A. Ommembme Homep NpasuibHo20 omeema 6 GAGHKEe 0MmGemos.
A1l. Jlana ¢yuruusa y = (—2z — 7) - sin x. 3Hauenue y'(7w) paBHO ...

1) — 27 -7 2) 14 3)2r+7 4) m/2

A2. JluaroHanu Tpex rpaHeil NpAMOYToJbHOI'0O Napaljjiesjenunena, cXoaAuecs B
OIHOI BepllrHe, paBHbI 6,7,9. /Iluaronanb napaJdJjesenunega paBHa ...

1)9  2)v83  3)V8  4) V87

A3. Ilromans ¢urypsl, orpaHndeHHoii rpadukaMn GyHKOUR y = 22 — 3z + 1
Yy =x — 2, paBHAa ...

Va9 —2y—3/2
\/xgy—s/z _ \/2339/23/—3/2

1) 2794 4+ /24372 2) y=3/4 — /229/2

3) y3/4 + V22—-9/2 4) 9% — \/2y—3/2

A4. Pe3synbTaT ymnpolieHus BblpakeHus

A5. Ecau x1 u T2 — KopHU ypaBHeHus 3z2 + (4 + 2\/§)m — 2 = 0, To 3HaueHUe
T1T2 + X1 + T2 paBHO ...

5 9 2 2 2 2
1)§+§\/§ 2)—2+§\/§ 3)—5—5\/5 4)—2—§x/§

A6. Ecnu racatenbHas Kk rpadury ¢oyHruun y = ax+2+In(3z —4), npoBeaennas
7

B TOUKe ¢ abCLUccon g = ]., nMeeT yroJj HaKkJoOHa Z, TO 3Ha4YeHue a paBHO ...



_>
A7. CranfipHOe NpOU3BeLeHNe BEKTOPOB @ U b paBHO ...

log,(b — =) Bo3pacraer Ha oGiacTu

A8. Jlorapupmuueckasa ¢pyuunusa f(x)

olpenejeHud, eciu ...

2)a>1 3)0<a<1 4)b>1

1)0<b<1

, TO 3Ha4YeHue sin 2« paBHO . . .

v
0<a<—
¥ 3

L
3

A9. Ecau cos«

O0AQHKQ 0Mmeemos.

(%4

u omeermnt 6 HUJMICHeU Hacmu

o/

Yacte B. Hanuwume npasuivHbl

Omeemom moxcem Oblmb ueaoe 1ucao uau decamuynasn 0p05b.

r—1

,ecan lim f(z) = 2.

)

B2. Hafitu cymmMy MakcuMa/dbHOrO U HaubobIllero 3HauyeHuii GyHKIIUU Y

Ha oTpeske [—7;7].

r—1

2x2 + 4z —

r—1

B1. Boruucauts npegea lim (3f(33) +

= f(z)

59

12.04.2023




MATEMATHRA - 2023
BAPUAHT 6

3amaHue ¢ pa3BepHYTbhIM OTBETOM. J3anuiiume noiHoe peuieHue 3adaiu Ha d0o-
noanumeavHom aucme. I[loonuwume aucm: ®HO, kaacc, Homep sapuanma. Codaii-
me emecme ¢ 6AAHKOM 0M6emos Ha Nnposepkl).

Ha npoponmenun menuanbl M K TpeyroabHuka M HP 3a Toury K oTMedeHa
Touka S Tak, yto MK = KS. [oramure, uto tpeyroipuuku MKH u SKP
paBHBI.

Yacte A. Ommembme HOMep npasusLbHOo20 omeema 6 OAGHKE OIMBeos.
3r+4

VT +2
1)2,5 2)3  3)3,5 4)0

Al. [ana pyHruua y = . 3uavenue y'(—1) paBHO ...

A2. PaccrosaHusa oT Touku A [0 BeplIMH KBajpaTa paBHbI H, CTOPOHA KBajpaTa
paBHa 2. PaccToAaHue oT TOUKM A [0 MJOCKOCTU KBajgpaTa paBHO ...

1)v23  2)v23/2  3)V21/2  4) V21

A3. Ilnomans ¢urypsl, orpaHndeHHoil rpadukaMn GyHKOUH y = 222 —x + 1
y = 7x — 5, paBHa ...

4% 2
I
A4. Pe3yabTaT ynpolleHus BblpaxieHus v/ xz2yS : (—)

(@3¢
©
(@}
N~

1 5 9 5 _
Hzx "y 2)x y ° 3) zy? 4) 2’y

A5. Eciu 1 ¥ T2 — KopHHU ypaBHenus 2x2 + (—5 + 4\/§)aj — 1 =0, To 3HaueHUue
12 + X1 + T2 paBHO ...

1)2-2v2  2) —34+2v2  3)2+2v2  4)3-2V2

A6. Ecau racatenbHaf K rpadpury QyHKIUU y = v/ax — 5, IpoBeleHHasA B TOUKe
xo = 4, IpoXoAuT yepe3 Hauvajlo KOOpAUHAT, TO 3HAUYEHUE @ PaBHO . ..

1)2 22 35 47



paBHa ...

b

A7. dnuHa BeKkTOpa T+

3) 7

2) 5

1) V13

AS8. lloxasatennnaa byusuua f(z) = a®~* BospacraeT Ha 061acTu onpeeNeHus,

ecin ...

3)b>1 4)0<a<l

2)a>1

1)0<b<1

A9. Eciu o = 14°, 8 = 31°, To 3HaueHue BbipaseHusa cos(a — 3) — 2sinasin 3

paBHO ...

O0AaHKQ 0Mmeemos.

1
2

y A2
2
Ij omeert 86 HUJ3Heu wacmu

Yacte B. Hanuwume npasuivHbl

Omeemom moxcem Oblmb uejaoe 1ucao uau decamuynasn 0p05b.

@) =-1.

lim
T——

)
, ecau

2 +zx—
T+ 2

(2@ +
B2. HaiiTu cymMMy MMHHMAaJbHOTO U HalMeHbIIero 3HaYeHnil GyHKIUU ¥

Ha oTpeske [—7;7].

lim
T——

B1. Boruucauth npegen

= f(z)

26
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MATEMATHRA - 2023
BAPUAHT 7

3agaHue ¢ pa3BepHYTbIM OTBETOM. 3anuuiume noiHoe peuieHue 3adaiu Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: ®HO, kaacc, Homep sapuarma. Coaii-
me emecme ¢ 6AAHKOM OMBemos Ha Nnposepkl).

Otpesku M K u RT npu nepeceueHuu aeasaTca mnomosaM Toukoil O. JlokamsuTe,
yto npaAaMble M R u KT napaiieibHbI.

Yactb A. Ommembme HoMep NpasUIbHO20 omeema 6 OAAHKe OIMmeEemos.
A1l. Jlana ¢yuruusa y = v/ + 5 - In4z. 3uavenue y'(1/4) paBHo ...

1)8/21  2)1/9  3)2v21  4)0

A2. Panuyc mapa paBeH 9 cM, a paccTosHME OT ero IeHTpa [0 ceKyllell MI0CKOCTU
paBHO 4 cMm. Il;nomanb ceyenus paBHa ...

1) 817 2) 167 3) 657 4) 137

A3. Ilnomanb ¢uUrypsl, orpaHuyeHHoil rpadukaMu GyHRUU y = —322 — 2 —2 1
y = —4x? + 3x — 5, paBHa . ..

1 _ 2
A4. Pe3yabTaT ynpoluleHus ((a: + 1) +9) _Z 9) : &+ 03 =Y

2 —2x—3 x—3 2 -9
18 r+3 r—3 18
1 2 3 4
):1:—|—3 ):1:—3 ):U—I—S )a:—S

A5. Eciu 21 U oo — KOpHU ypaBHeHus 52 + (3 — 3\/5)33 — 1 = 0, To 3HaueHue
(2 + 1)x1 + x2 paBHO ...

) -t4+2V8 2)2-VE 3 —:-VE 4 o4 V3

5 5

ot w

A6. Ecau racatenbnasa k rpapury ¢yHriuu y = (r — 4) - e* napamieibHa ocu
OX, To ee ypaBHeHUe ...



_>
AT7. [lnuHa BeKkTOpa @+ b paBHa ...

1) V29+5 2)V34  3)8  4)6,2

A8. Tpuronomerpuueckas ¢yHriusa f(x) = sin
Ke ...

BOo3pacTaeT Ha IPOMeRyT-

1) (=mm)  2)(0;2r)  3) (m;3w)  4) (—2m;0)

A9. Ecau a = 121°, 8 = 61°, To 3HaueHue BbipazeHus sin(a + () — 2 cos asin 3
paBHO . ..

1
2
Yactp B. Hanuwume TlpCIBLL./lebllj omeem 8 HuxcHell ywacmu 04aHKA 0meemos.
Omeemom mozxcem OGblmb yeJjoe 4uc.ao uau decamuynasn 0])056.

2
3;3—'—_%5 ), eciu mli_)moof(x) = 1.

B2. Haiitu cymmMy MakcuMalbHOTO ¥ HaubGo/bliero 3Hauenuit pyuruuu y = f(x)
Ha oTpe3ke [—7;7].

B1. Beruucauts npegea lim (—2f(m) +
T —r 00
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MATEMATHRA - 2023
BAPUAHT 8

3agaHue ¢ pa3BepHYTbhIM OTBETOM. 3anuuiume noixoe peuleHue 3adaiu Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: @HO, kaacc, Homep sapuanma. Coaii-
me emecme ¢ 6AAGHKOM OMBEMOo8 Ha NPOBEPKY.

Ha ctoponax AB u C'D napannenorpamma ABCD Briopanbl Touku K u L Tax,

yto npamasa KL mnpoxoguT udepe3 TOUKY NepecedyeHusa auaronanein. Jowamute,
uto AK = LC.

Yacte A. Ommemvme HOMeED NPABUAbHO20 OMEema 6 OAAHKE 0meemos.
A1l. Jlana pyuruusa y = +v/x + 5 - In 3z. 3uauenue y’'(1/3) paBHo ...

1)4V/3  2)12v3  3)1/7 4)0

A2. IIpamble AB, AC' u AD nonapHo nepneHaukyasapHbl. Ecaiu AB = 9 cwm,
BC =15 cm, AD = 5 cMm, To aauHa orpe3xka C'D paBHa ...

1) 14,5 2)14  3)13,5 4)13

A3. Ilnomanb ¢urypbl, orpaHuuyeHHoil rpadukamMu GyHRUUN y = 22 +4x -3 u
y=—322+4x+ 1, paBHa ...

x2 —14

3_8 2 _4x+14
A4. PesyabTaT ynpolleHus BbIpa:keHUf (m =t 2;1:) 2 s

Da2—-4  2z2+4c+4 3)z+2 4)z2+4

A5. Eciu 1 u o2 — KopHHU ypaBHenus 2z2 + (3 + 3v/3)z — 2 = 0, To 3HaueHue
x2 + z1(x2 + 1) paBHO ...

Do+ovE 2 -242VE 8 —o-2VE 4 -2 \B

1
2 2 2

1
A6. YpaBHeHHe KacaTelbHOU K rpadpury GyHKIUU y = S — 9 — —, npoBeieHHOil
i

B TOUKe c abcuuccoit x = —1, uMeeT BU[ ...

1)y=—-6x—-7 2)y=6x—7 3)y=62+7 4)y=—-6x+7



A8. Tpuronometrpuyeckasa ¢pyHruua f(x) = cos2x yOGhIBaeT Ha MPOMEMKYTKE . . .
1) (—n/27/2)  2) (~n/4n/4)  3) (O;m)  4) (0;7/2)

Hsina + 4 cos«

A9. Ecau tga = 2, To 3HaueHue paBHO ...

3sina + 3cosa

1)13/9 2)0  3)14/9  4)3/2

Yactr B. Hanuwume np(IBU./lebLﬁ omeem 8 HuxcHell ywacmu 0AaHKA 0meeImnos.
Omeemom mozxcem OGblmb yeJjoe 4uc.ao uau decamuynasn 0p06b.

— 2
B1. Beruncauts npegea lim (—Bf(x) + o ), ecin lim f(x) = 1.
T — 00 Tz +4 T — 00

B2. HaiiTu cyMMy MHHUMAaJbHOTO U HaUMeHbIIero 3uaueHuit pyHkuuu y = f(x)
Ha oTpe3ke [—7;7].
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MATEMATHRA - 2023
BAPUAHT 9

3agaHue ¢ pa3BepHYTbIM OTBETOM. 3anuuiume noiHoe peuieHue 3a0aiu Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: ®HO, kaacc, Homep sapuarma. Coaii-
me emecme ¢ 6AAHKOM OMBemos Ha Nnposepkl).

Ha nuaronanu N.J pomba NY JP ormeueHa Touka F. [okaskuTe, UTO TPEYTroOib-
Huku NY E u N PE paBHBI.

Yactb A. Ommemvme Homep NpasuibHo20 omeema 8 0AAHKE 0MBenmos.
A1l. Jlana pyukuusa y = (3z + 8) - sinz. 3Havenue y’(7) paBHO ...

1)3r+8 2)24 3)71/2 4) —37—38

A2. Ctopona ocHOBaHMA NpaBWJIbHOI TpeyrojbHOIl mUpamMuAbl paBHa 8 cM, a
6oroBoe pebpo — H cM. Ilnomaabr 60KOBOI MOBEPXHOCTU NMUPaMUbl paBHA . . .

1)24  2)12v/3  3)20v2  4) 36

A3. Ilnomanb GuUrypsl, orpaHuueHHoil rpadukaMu GyHrUuil y = 222+ —6 1
y = —3x2 4+ 2z — 4, paBHa ...

w
w

wlot
I

N[
|

3 _ 3 1
D z’y 2) 7y 3z "y 4z *y

A5. Eciu 1 U 22 — KopHu ypapHenus 4x2 4+ (—1 — 4\/5)1: — 1 =0, To 3Hauenue
(x2 + 1)x1 + x2 paBHO ...

1) V2 2)—%—\/5 3) — V2 4)%+\/§

A6. Ecau racartenbHasa K rpapury ¢yHruuu y = (z — 3) - e” napamienbHa ocu
OX, To ee ypaBHEHUE . ..



_>
@ u b

A7. CrangpHoe nMpousBeaeHle BEKTOPOB u paBHO
4) 10
,,,,,,,,,,,, I
P
L) L) Tl
A8. Tpuronomerpuueckasa ¢yHriusa f(x) i BO3pacTaeT Ha MPOMEKYT-

Ke ...

1) (—r/2i7/2)  2) (0m)  3) (—x/4i7/4)  4) (0;7/2)

o 117 197
A9. 3nayeHnue BbIpazkeHUA Sin =5 + ctg v paBHoO ...

V2 -2 V3 +2 —v/3 -2
2 2) 2 3) 2

Yacts B. Hanuwume npaeuxthbuZ omeem 8 HuxcHell ywacmu OAAHKAG O0IMeemos.

Omeemom moxcem Oblmb UeA0e HYUCAO UAL 0eCAMUYHAA Opo0b.
222 + 4z + 2)

z+1
B2. Haiitu cymMMy MUHMMaIbHOTO U HaUMeHbIIero 3HaueHuit pyHrunn y = f(x)
Ha oTpeske [—7;7].

V342
2

1) 4)

B1. Boruncautsb npemen lim1 <2f(a:) + , €CIIN lim1 flz) = 2.
T ——

T——

777777777777777777777

| | | | I
=S = FESE S E e

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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MATEMATHRA - 2023
BAPUAHT 10

3amaHue ¢ pa3BepHYTbhIM OTBETOM. 3anuiuiume noiHoe peuieHue 3a0aiu Ha d0o-
noarumeavHom aucme. Iloonuwume aucm: @PHO, raacc, Homep sapuarma. (Cdati-
me smecme ¢ 6AGHKOM OMBemos Ha Nposepkl.

Otpesku AC u BD nepeceraiorcsi B Touke O Tak, uto TpeyroibHuk AOB paBeH
tpeyroabHury DOC. Jlokasute, yto TpeyroabHuku ABD u DC A paBHBI.

Yactb A. Ommembme HoMep NPaABUAbHO20 omeema 68 OAGHKE 0meemos.
or + 1

Ve —3
1) 5/2 2) 39/8 3)0 4) 1/4

Al. Jlana pynxuusa y — . 3uavenue y'(7) paBHO ...

A2. U3 Ttouek A u B, neamuxX B OBYX MepHeHAUKYISAPHLIX IIOCKOCTAX, OIMY-
meHb! neprneHAUKYIApbl AC u BD Ha npamMylo nepeceueHus miockocTeit. Ecau
AC =12 cem, BD =6 cm, CD = 12 cm, To niuHa oTpe3ka AB paBHa ...

A3. Ilnomans GUrypsl, orpaHdyeHHoil rpadukaMu QyHKOW y = 422 —4x + 3 u
y = 222 —4x + 5, paBHa . ..

3
b2 1\ 2
A4. PesyabTaT ymnpolleHUs BbIpajkeHusl ——————— (—)

1) b13/3 2) b—7/3 3) b—l 4) b-—5/3

A5. Eciu 1 ¥ 2 — kopHU ypaBHenud 3z2 + (—4 4+ v/2)z — 3 = 0, To 3Hauenue
x1 + z2(x1 + 1) paBHO ...

7 2 1 2 1 2 7 2
1)___|_£ 2)__|_£ 3)__£ 4)__£

3 3 3 3 3 3 3 3
A6. Eciu npamas y = —4z + 8 racaeTcs rpaduka QyHKIUU ¥y = 2 — 62 + ¢, TO

3HadeHue ¢ paBHO ...



_>
A7. CransipHoe NpoU3BeLeHNe BEKTOPOB @ U b paBHO . ..

) : —~
o) © 8]
=
- 3 I
o
5 E = P
© . Q_u =
e : S =
o L m W I 2
< /\ —~ s
0 =
Y e Se 8%
HEEE RN - s§ ErE
10 S T A (i T N s S A =) Il o =& Tr g
SR U S S IO S N JORUN S DU B & f =N e =03
o S = 3 5 =
S e S 2 e sl s 5 2 e o & oy i = _ - b
| | | | | | | | | [ _ — p 4 % > @ m
S S U S S SO S S V. = —~ 3 3 =0
R . N S =
A R e e N S > St S 3 . + © 3  a ,
| | | | | | ,\ﬂa, | I g < 2 3 %l—' |—|H |
AR A A S R AR R o = - E~=&ls¢ ,T
Attt | —~ 2 ™ g3¥ 5 <
L S A o) Q £ + = ,
pac sfemica g N I I
: 4 W | 23 2 o
” Pl ] e - 3 I 3 3 5 &
\\\\\ & [\ o
i YOS A = <+ 8 TN ~E
I | | [ o .n_ﬂ.u —~ T Q ual
+ fe=de=d  on = = o~ S Q =
” S - — o Q S mﬁ <
' TR N g 8% Sy 2
I | | | 1m1 m 10 = 8 w
+ 4 - =4 -=A O
! - ) = o g 5 M
el s § ¢
= 3 o0 = P
M ‘ —~ o) mm ~ Wz
T
S B = = 3 = 9.1
2. = B .S S =g
e 2 RIS F = &
ﬁm M jas) 0 m 0 (8¢} m
. . . . o
0 5 = T & = &
< = < QO M M T
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MATEMATHRA - 2023
BAPUAHT 11

3amaHue ¢ pa3BepHYTbhIM OTBETOM. 3anuiiume noiHoe peuieHue 3adaiu Ha d0o-
noanumeavHom aucme. I[loonuwume aucm: @HO, kaacc, Homep sapuanma. Coaii-
me emecme ¢ 6AAHKOM 0M6emos Ha Nnposepkl).

B tpeyroabuuke ABC Touku K, L u M saBasiorca cepenuHamMu ctopod AB, BC
u AC coorBerctBenHo. [oramute, uro K LC M — napaieiorpaMm.

Yacte A. Ommemvme Homep npasuibHo20 omeema 8 O6AAHKE 0meemos.
In x

5z +4°

Al. [ana pyHKIUA y = 3uauvenue y'(1) paBHO ...

1)1/81  2)1/9  3)5/9 4)0

A2. [Inuna o6pasyioiieii konyca paBHa 10, a AJ1Ha OKPY#HOCTU ocHOBaHUA 127.
0O6beM KoHyca paBeH ...

1) 1447 2) 1927 3) 302  4) %6

A3. Ilnomanb ¢puUrypsl, orpaHHueHHol rpaduramu GyHknuil y = —4z2 — 22 — 3
uy=—5z2+x—3, paBHa ...

1
A4. PesyabTaT ynpoieHus Bblpaxenusa / x%y* - (x—8>
Y

—
ot
|ot

10
3

=

. 2 10
Daz*y™  2a2*y™® 3’y 4) z"y”
A5. Eciu x1 1 2o — Kopuu ypaBHenus 4z° + (—4 + 3\/§)$ — 1 =0, To 3Hauenue
x2 + x1(1 + x2) paBHO ...

5 3 3 3 3 5 3
) —2+3V2 9 3+3V2 8 -V2 9 -V2

A~

A6. Ecnu racatenbHas k rpapury ¢yHeuu y = 2x —5+1In(2x+4), npoBeaenHas
7

B TOUKe ¢ abclLuccoi g, UMeeT YyIroJl HaRrJIOoHa Z, TO 3Ha4YeHHe rg paBHO ...



paBHa ...

b

AT7. [lnuHa BeKkTOpa a +

2)2v5+2  3)4

1) 3v/2

A8. Crenennas ¢yuruusa f(z) = (b — x)* Bospacraetr Ha (—o0;b), ecau ...

2)b>0 3)a<0 4)b<0

1) a>0

. o
2 =
Z S
< —~
3, -
3
a0
* 0
o)
= 2_f
=
O _
e
© —~~
e ™
™M
o
=

- 0

= 2_f
3_2

vV ~
(@]

V
SIEELIRS

_ -
[l
3
R
wn
~
=
Q
=
3

Yactp B. Hanuwume Tlp(lBLL/lebllj omeem 8 HuxcHell ywacmu 0AaHKA 0meemos.

Omeemom mozxcem OGblmb yeJjoe 4ucao uau decamuynasn 0,0051).

), ecinu g]?linlf(aj) = —1.

z—1

B2. Halitu cymMMy MaKkcMMa/JbHOIO U HauboOJbIIero 3HauyeHuit GyHKIUU ¥y

Ha oTpe3ke [—7;7].

202 —3x +1

r—1

B1. Boruucauts npegen lim <2f(1:) +

= f(z)
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MATEMATHRA - 2023
BAPUAHT 12

3agaHue ¢ pa3BepHYTbIM OTBeTOM. Januuiume noiHoe peulerue 3adaiu Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: @HO, kaacc, Homep sapuanma. Coaii-
me emecme ¢ 6AAGHKOM OMBEMOo8 HA NPOBEPKY.

Tourka K nemut Ha O6uccextpuce yria A, a Tousu F' u T — Ha cTopoHax yrJa.
lora:ute, uto TF nepnenguryasapuo AK, ecin ZAKF = ZAKT.

Yactbe A. Ommembme HOMep npasusLbHOo20 omeema 6 OAAHKE OMBeos.
6xr — 3

v —2
1)6 2) —1,5 3) 13,5 4) 0

Al. Jlana pynxuusa y — . 3uauenue y'(3) paBHO ...

A2. W3 TOuKM K IJOCKOCTHU NpOBeleHbl ABe HaK/JOHHbIe, paBHble 4 cM U 8 CM.
Eciu npoeknua nepBoii HAKJAOHHOIH paBHa 1 ¢M, TO MpoeKIUA BTOPOUl paBHA ...

A3. Ilromans ¢urypsl, orpanndeHHoil rpadukaMn GyHROUH y = 22 + 22 + 1
y =8x — 7, paBHa ...

_3 2\ —1
a” 2 a3
A4. Pe3yanaT prOLHeHI/IH BpraH{eHI/IH : ( 1 ) ...

1) a—19/6 2) Cll/6 3) a—5/6 4) a—11/6

A5. Ecau 1 u T2 — KOpHU ypaBHeHus 6x2 + (-3 + 2\/§)x — 2 =0, To 3HaueHue
(x1 + 1)z2 + 1 paBHO ...

2 1 2 3
f V2ol V2 g5
3 6 3 6

1
6

) Byl

S| Ot

A6. Eciu wacaTenbHas K rpadury GyHKUUM y = 5z2 — 22 — 4, IpoBeleHHas B
TOUKe ¢ abcuuccoil xg, napajienbHa NpaMoil y = 8z, To 3HaUeHUe X PaBHO ...



_>
A7. CranfipHOe NpOU3BeLeHNe BEKTOPOB @ U b paBHO ...

B =

!

011

\\\\\\\\\

log,(x — b) Bo3pacTaer Ha oGiacTu

A8. Jlorapupmuueckasa ¢pyuunusa f(x)

olpenejeHud, eciu ...

2)b>1 3)a>0 4)b>0

1)a>1

™
5 < a < 7, TO 3HaYeHue CcoS &« paBHO .

10 | 00

Ecau sina =

A9.

ved

4) —0,78

8

)

1

O0AQHKQ 0Mmeemos.

(%4

u omeermnt 6 HUJMICHeU Hacmu

o/

Yacte B. Hanuwume npasuivHbl

—2.
f(z)

(@)

rT——

6) :
,ecan  lim

z+1

502 — g —

(-3 +
B2. Haiitu cymMy MaKkcUMalbHOrO U HauOOJbIIero 3HaYeHui QyHKIUU Y

Ha oTpeske [—7;7].

lim
T——

Omeemom moxcem Oblmb ueaoe 1ucao uau decamuynasn 0p05b.

B1. BoruncauTh npegen

\\\\\\

\\\\\\

P - -

g w=  mpee g
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MATEMATHRA - 2023
BAPUAHT 13

3agaHue ¢ pa3BepHYTbIM OTBETOM. J3anuuiume noiHoe peuieHue 3a0aiu Ha 0o-
noanumeavHom aucme. Illoonuwume aucm: @HO, kaacc, Homep sapuarnma. Coati-
me emecme ¢ 6AAHKOM OMBemos Ha Nnposepkl).

Otpesku AC u BD nepeceratorca B Touke O Tak, uto AO = 8, AC = 14,
BO =4, OD = 12. Joxamure, uto ABCD — Tpaneuus.

Yactb A. Ommembme HoMED NPABUILHO20 0meEemad 6 OAAHKe OIMeEemos.
A1l. Jlana ¢yuruusa y = v/x + 1-In4zx. 3uauenne y’'(1/4) paBHo ...

1)8/5 2)2v5  3)1/4  4)0

A2. Paguyc mapa paBeH 5 cM, a paccTOsIHUe OT ero eHTpa A0 ceKyliell MI0CKOCTHU
paBHO 2 cM. Iliomagb ceyeHus paBHA ...

1) 257 2)4r  3)7r  4)21x

A3. Ilnomans purypsol, orpaHnyeHHO#N rpaduraMu QYHRIUN y = —2?2 -5z +6u
y = —322 + 3z, paBHa . ..

b2 1\ 72
A4. PesyabTaT ymnpollleHUs BhIpasieHus —————— : (—)
b=3-vb \ps3

1) p23/6 2) p31/6 3) $29/6 4) p—13/6

A5. Eciu 1 U z2 — KopHU ypaBHenus 3z2 + (—1 — 3\/5):13 — 1 =0, To 3HaueHue
x1 + z2(r1 + 1) paBHoO ...

1)—§—¢5 2)vV5 3) -5 4)§+¢3

A6. Ecau racateabHasa K rpadury yHruuu y = +/2x + b, npoBefieHHasA B TOUKe
xo = 4, TpoXoauT yepe3 Hayvajlo KOOPAWHAT, TO 3HAUYeHUe b paBHO ...



paBHa ...

b

AT7. [lnuHa BeKkTOpa a +

3) 5+2v5

A

2) 7

s —aand SRR il Rl S S

A

¥

\\\\\\\\\\\\\\\\\

+——

4 ——

A8. Tpuronomerpuueckasa ¢pyHruusa f(x) =sinzx ...

—~
S
LT AR
Sk
=)
H(
©
T
©
E D
©
S m
=
M 4
o O
m >
—~
A <

1) BospacTaeT Ha (—m/2;7/2)
3) yoeiBaet Ha (—m/2;m/2)

paBHO ...

sin 51° c0s 219° + cos 51° sin 219°
cos 176° cos41° + sin 176° sin41°

A9. 3naueHue BbIpaxieHUf

V3

Yactp B. Hanuwume np(IBU./lebLlj omeem 8 HuxcHell ywacmu 0AaHKA 0meemos.

Omeemom mozxcem OGblmb yeJjoe 4uc.ao uau decamuynasn 0p05b.

)

4

3) V3

), ecmu lim f(z) = —3.
rz—1

1

B2. Haiitu cymMMy MUHUMaJIbHOIO U HaMeHbIlIero 3Ha4eHuil GyHKIUN Y

Ha oTpe3ke [—7;7].

T

22 4+4x -5

r—1

B1. Beruucauth npegea lim (—4f(x) +

= f(x)

et i E 3 4 %

.

|

|

4
<

12.04.2023 N2 13

By e




MATEMATHRA - 2023
BAPUAHT 14

3agaHue ¢ pa3BepHYTbIM OTBeTOM. Januuiume noiHoe peuleHue 3adayu Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: ®HO, kaacc, Homep sapuanma. Coaii-
me smecme ¢ 6AAGHKOM OMBEMOo8 Ha NPOBEPKY.

Touka H — cepeauna ctoponsl C'D mapanienorpamma ABCD. [ora;ute, 4TO

miomanab 4derbipexyroibiuka ABCH B 3 pasa GoJblile Mmiomagd TPeyroJbHUKa
ADH.

Yacte A. Ommembvme HOMep npasuibHo20 omeema 6 OAAHKE OMBeos.
In x

3r —1

Al. [ana pyHKIUA y = . 3uavenue y'(1) paBHO ...

1)1/4  2)3/2 3)0  4)1/2

A2. ]JIluaroHanu Tpex rpaHeil NpAMOYToJbHOI'0O Napajieienunena, CXoaAuecs B
OIHOH BeplIvHe, paBHbI 6,7,9. JIuHeliHble pa3Mephbl napajJelienunesa . . .

1) V47, V34, V2 2)6,5, 2 3)7,6,2  4) V45, V35,3

A3. Ilnomanas ¢urypsl, orpaHndeHHoil rpadukaMn GyHKIUR ¥y = 222 — 2 — 3 1
y="7Tx —9, paBHa ...

2 2
2z 2)2;  3)33  4)3;
1 —4 2 19 1
A4. Pe3yabTaT ymnpolieHus ((Z::)éafj7) - z_ 1) : - ;_2 _xl—i_
5 5 z—1
1 9 4)1
):13—1 ):U—I—l 3)39+1 )

A5. Eciu 21 u oo — KopHU ypaBHeHus 3z2 + (2 — 2\/§)x — 1 =0, To 3HaueHue
x1(x2 + 1) + z2 paBHO ...

V3 2)—1+§v§ 3)—1—2v§ 4) —

1) 3

1 2
- — 4 =4/3
333

Q| =
Wl

A6. Racatenabnasa k rpadpury pyHKIuu y = v/ —5dHx + 3 B Touke xg = 0 o6pasyeT
c ocbto OX yroa...

1)30°  2)45°  3)60°  4)90°



_é
A7. CranfipHOe NpOU3BeLeHNe BEKTOPOB @ U b paBHO ...

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

a®~% BospacraeT Ha o6racTu ompeneleHy ,

| | | | | | | A | |
| | | I | I I X [ |
el el SRt st B s e B R il Bt S il |
| | | | | I I I I |
| | | | | [ | I I |
e ad miit e e e o R |
| | | | | I I | | |
| | | | | l 1 I I |
e e il e e e B o e |
| | | | | l [ I I I
| | | | | I I | |
F——+t - ——F - ===l — =~ — = — - — 4 — —
| | | I | 1 I I I I
| | | | | [ I I I |
Fmm b —— k- —F == — == — — |- — o — o — — 4 — —
| | | | | I I | [ |
| | | | | I I | | |
F——+t - ——F - == == — == — o — — 4 — — |
| | | | | [ | I I |
| | | | | | | | | |
<z L L L L L L L L
N R
,Vi, | | | [ — (] I
FET - - - e e 1
| | | | | I | | __
| | | | | I | |
+ + I 1 -+ 4
| | | I I
| | 1 I I
+ ¥ I + 4
| | I | |
| | I I I
+ + Bl
| I I
| | |
+ + 4
| I |
| I I
&
|
|

A8. llorkazarenbnas ¢pyHrnua f(x)

eciin ...

2)a>1 3)b>0 4)b>1

1)a>0

a) pu

™

2

A9. 3nauenue BbipaeHus 4 cosa — 2sina + 6sin (7 + «) + 10 cos (

OAQHKQ 0meemos.

o

u omeermnt 6 HUMIHeU Hacmu

o

)vV3+2 2)2v3-3 3)2v3+1 4) —3v3+2

T paBHo
6p

Yacte B. Hanuwume npasuavHbl

a

Omeemom mozxcem Oblmb yeaoe 4ucao uau decamuynasn 8p06b.

T—r 00

,ecin lim f(x) = —1.

)

3z +3
T+

(—2f(:z:) +
B2. Haiitu cymMMy MUHUMAaILHOIO U HAUMEHbILIEro 3HaUeHUH QyHKIUN ¥

Ha oTpe3ke [—7;7].

T —r 00

B1. Boruucauth npegen lim

= f(x)
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MATEMATHRA - 2023
BAPUAHT 15

3agaHue ¢ pa3BepHYTbIM OTBeTOM. Januuiume noiHoe peulerHue 3adaiu Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: ®PHO, kaacc, Homep sapuanma. Codaii-
me emecme ¢ 6AQHKOM OMBEMo8 Ha NPOBepK}.

Otpesku RL u Y X nepeceraiorcsa tak, uto RY = LX u RX = LY. Jlokamure,
yTo npamMaa RX napannenbHa npamoii LY .

Yacte A. Ommembme HOMep npasusbHOo20 omeema 6 OAQHKE OMBeos.
3x + 2

Jr—4
1)3/2  2)25/8 3) —1/8  4)0

Al. Jlana pynxuusa y — . 3uauenue y'(8) paBHO ...

A2. U3 touek A u B, nekaiux B ABYX MepHeHIUKYISAPHBIX MIOCKOCTAX, OIY-
meHbl nepneHaukyaapel AC u BD Ha npamylo nepecedeHus miockocrteil. Ecian
AC =18 em, BD =12 cm, CD = 4 cm, To nauHa oTpe3ka AB paBHa ...

A3. Ilromans Gurypsl, orpaHuyeHHoi rpadukaMu GyHRUUH y = 422 — 8¢ — 7 u
y = 322 — 5 — 3, paBHa ...

5 D 5 5
1) 20— 2) 21— 3) 22— 4) 23—
) O6 ) 6 ) 6 ) 36
S
16°25° — 16" 2
A4. 3naueHue BbIpakeHUS 61 5é 62 51_1 paBHO . ..
166253 + 16325 °
4 4 16 16
1) — 2) = — 4) —
) 25 ) 5 3) 5 ) 25

A5. Eciu 1 u 2 — kopHU ypaBHenud 3z2 + (—4 4+ v/5)x — 2 = 0, To 3HaueHue
r1xo + T1 + xr2 paBHO ...
V5

2
1] =242~ 2j=~
) —2+ 3 )3

3)§+£ 4)2—§

V5
3 3 3

A6. RacareabHas Kk rpapury ¢yHRUMU y = x+/4x + 1 B Touke g = 0 obGpasyeT
c oceio OX yroa ...

1)30°  2)45°  3)60°  4)90°



_>
A7. CranfipHOe NpOU3BeLeHNe BEKTOPOB @ U b paBHO ...

|

e T

A8. Tlorasarenbnasa ¢yHruuA f(z) = a®~% y6biBaeT Ha 06JacTy onpefeleHus,

eciin ...

2)a>1 3)b>0 4)b>1

1)a>0

A9. Ecin sina + cosa = 1,1, To 3HadyeHue sin 2« paBHO .

4) —0,79

3) 0,21

2) —0,89

1) 0,11

Yacte B. Hanuwume npaBqubeui omeem 6 HuxcHell wacmu O0AAHKG 0IMeemos.

Omeemom moxcem Oblimbd ueasoe 1ucao uau decamuiHasn c?poﬁb.

f(x)
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I Il
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MATEMATHRA - 2023
BAPUAHT 16

3agaHue ¢ pa3BepHYTbhIM OTBETOM. 3anuuiume noixoe peuweHue 3adaiu Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: @PHO, kaacc, Homep sapuanma. Coaii-
me emecme ¢ 6AAGHKOM OMBENMOo8 Ha NPOBEPK}.

Ha npogonmenun menuanbl M K TpeyroabHuka M HP 3a Toury K oTMeueHa
Touka S Tak, yto MK = KS. [oramure, uto tpeyroipuuku MKH u SKP
paBHBI.

Yacte A. Ommemvme HOMeED NPABUAbHO20 OMEema 68 OAAHKe 0Mmeemos.
A1l. Jlana pyuruusa y =+v/x + 9 - In3z. 3uauenne y’'(1/3) pasHo ...

1)6v21  2)1/9  3)0  4)2v21

A2. U3 ToukM K IJIOCKOCTU IPOBeIeHbl IBe HaKJIOHHBIE, paBHbIe 21 cM u 23 cM.
Ecnu npoekriiusa nepBoil HaKJOHHOI paBHa 9 cM, To MpoeKlKsA BTOPOil paBHA ...

)15  2)13 3)11  4)9

A3. Ilromans ¢urypsl, orpaHndeHHoil rpadukaMn GyHKOUH y = 22 + 5z — 5
y=9x — 8§, paBHa ...

1 2 1 2
1)1=  2)15  3)2-  4)2°
)3 21z 32 42
A4. PesyabraT VIpOILIEHUA BbhIpaseHus g+l g=9% &+l
PR TAROR . 1—9 x+10) 2w+20 "
19 —9 38 38
1) 2) = 3) 4)
r + 10 x4+ 10 x + 10 z—9

A5. Eciu 21 u oo — KopHu ypaBHenus 4z2 + (4 + 2\/5):13 — 1 =0, To 3HaueHue
(x1 + 1)xz2 + x1 paBHO ...

1)Z+§ 2) —

/B
5 T

5t
4
A6. Eciu kacarenbHas K rpadury GyHKIUM y = 422 4 bx + 3, npoBefeHHas B
TOUKe rg = 2, napamienbHa npamoii y = 11z, To 3HaueHue b paBHO ...



paBHa ...

b

AT7. [lnuHa BeKkTOpa a +

= log, (b — x) yGbiBaeT Ha 001acTu onpe-

A8. Jlorapupmuyeckasa pyHriusa f(z)

JelIeHuf, ecjin ...

2)a>0 3)vb>0 4)b>1

1)a>1

A9. Ecau sina + cosa = —1, 2, To 3HaueHue Sin 2a paBHO . . .

4) —0,56

3) 0,44

2) — 0,88

1) 0,12

OAaQHKa 0meemos.

o

u omeernt 68 HUMdHeUu 4dacmu

o

Yacte B. Hanuwume npasuavHbl

T—r 00

), eciu lim f(z) = 1.

+2.’E+1
Tr— 2

(—2f<a:>
B2. Haiitu cymMy MaKcHUMalbHOTO U HanGoJbIlero 3HaueHnil GyHKuun y = f(x)

Ha oTpe3ke [—7;7].

T —r 00

Omeemom mozxcem Oblmb yeJjoe 4uc.ao uau decamuynan (?poﬁb.

B1. Boruucauthb npegen lim
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MATEMATHRA - 2023
BAPUAHT 17

3amaHue ¢ pa3BepHYTbhIM OTBETOM. J3anuiuiume noiHoe peuieHue 3a0aiu Ha d0o-
noarumeavHom aucme. Iloonuwume aucm: @PHO, raacc, Homep sapuarma. (Cdati-
me smecme ¢ 6AGHKOM OMBemos Ha Nposepkl.

Otpesku M K u RT npu nepeceueHuu aeassTcdA nomogaMm Toukoit O. [loramurte,
yto npaAaMblie M R u KT napanieibHbI.

Yacth A. Ommemvme HOMED NPAsULbHO20 omeema 6 O.iaHKe OImeemos.
Inx

5 + 4

A1l. Jlana pyHuuusa y = . 3uayvenue y'(1) paBHO ...

1)1/81  2)1/9  3)5/9 4)0

A2. KareTnl NpsAMOYToJbLHOI0 TpeyroibHUKa paBHbl 9 u 6. Toura A HaxoguTcs
Ha paccToAHUM 1 OT MJOCKOCTU TpPeyroJbHUKAa U Ha paBHOM pacCTOAHWUMU OT €ero
BEpIIMH. JTO paccTOAHUE PaBHO ...

1)5/2 2)7/2  3)9/2  4)11/2

A3. Ilromans GUrypsl, orpaHudeHHol rpadukaMu GyHRUUA y = 322 — 9z — 2
y = —322 + 3z — 2, paBHa ...

1)6 2)7 3)8 4)9

A4. PesyabTaT ynpolleHus BbIpa;keHUf

(@]
N
SR
) Qw

1) C11/2 2) C9/2 3) Cl/2 4) C31/6

A5. Eciu 1 U 22 — KopHU ypaBHenus 6x2 + (—2 — 2\/5):6 — 2 =0, To 3HaUeHUe
xz2(x1 + 1) + 1 paBHO ...

V2 V2 2

3 3 3
A6. RacareabHaa &k rpapury ¢yHEIUU y = xv/3x + 1 B Touke g = 0 o6pasyer
c ocbto OX yroi...

1)30°  2)45°  3)60°  4)90°



_>
AT7. [lnuHa BeKkTOpa @+ b paBHa ...

777777777777777777777777777777777777777777
| [ | Y}k |
| I 1 I I
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| [ 1 I | |
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| I
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Lol _dl__L__1__1 NI I 1o 1_
| I | I I I | | |
| I I I | | I |
+ _—— o)
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A8. Tpuronometrpuueckasa ¢pyHruua f(x) =cosz ...

1) yoeiBaer Ha (—m/2;7/2) 2) yobiBaeT Ha (0;7)
3) BospacTaet Ha (—7/2;7/2) 4) Bospactaet Ha (0; )
, 2 3w
A9. Eciu sina = 9 9 < a < 27, To 3HaueHUe ctga paBHO ...
VT VT VT

Yacts B. Hanuwume TZPGBU.ﬂbeLﬁ omeem 8 HuxcHell ywacmu OAAHKAG O0IMeemos.
Omeemom moxcem Oblmb yeaoe 1ucao uau decamuyunasn 0p06b.

B1. Beruucauth npegen lim (—3f(ac) + 93 + 3)
T — 00 r+5

B2. HaiiTu cymmy MaKkcUMalbHOTO U Hauboubliero 3Hadenuit pynsuuu y = f(x)
Ha oTpeske [—7;7].

,ecan lim f(x) = 1.
T —r 00

12.04.2023 Ne 17




MATEMATHRA - 2023
BAPUAHT 18

3agaHue ¢ pa3BepHYTbhIM OTBETOM. 3anuuiume noixoe peuweHue 3adaiu Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: @PHO, kaacc, Homep sapuanma. Coaii-
me emecme ¢ 6AAGHKOM OMBENMOo8 Ha NPOBEPK}.

Ha ctoponax AB u C'D napannenorpamma ABCD Briopanbl Touku K u L Tak,

yto npamasa KL mnpoxoguT uepe3 TOUKY NepecedyeHusa auaroHanein. JoxamuTe,
yto AK = LC.

Yacte A. Ommemvme HOMeED NPABUAbHO20 OMEema 68 OAAHKe 0Mmeemos.
A1l. Jlana ¢yuruusa y = +v/x + 5 - In3z. 3uauenne y’'(1/3) paBHo ...

1)4v3  2)12v/3  3)1/7  4)0

A2. [Inuna o6pasyioiieli koHnyca paBHa 20, a 1JKHa OKPY#HOCTU OCHOBaHUA 247.
O6BbeM KOHYycCa paBeH ...

1) 1152r  2) 1536 3) 7687 4) 2413

A3. Ilnomanb purypsl, orpaHudeHHO rpapuramMu GYHRIUN y = 2?2 +4x —4u
y = 8x — 7, paBHa ...

0”2 =3\ 1
A4. Pe3yabTaT yNpoOIeHNUA BbIpaeHus :

1) a—41/6 2) a5/2 3) a—11/2 4) a—7/2

A5. Eciu o1 U r2 — KopHU ypaBHeHus 52 + (—3 + \/3)33 — 2 =0, To 3HaueHue
r1ro + 1 + xr2 paBHO ...

2)—1+? 3)

(S QI

4
A6. YpaBHeHUe KacaTelbHOU K rpadpury GpyHKIUM y = 6 — 5 + —, npoBeeHHOil
&

B TOuKe ¢ abcuuccoil x = 1, UMeeT BU] ...

1)y=-2z4+3 2)y=2xz-3 3)y=2x+3 4)y=-2x—3



_>
@ u b

A7. CrangpHoe nMpousBeaeHle BEKTOPOB

1)10  2)

P A R S S e e S B =

A8. Crenennas ¢pyuruua f(x) = (x — b)® yowiBaer Ha (b; +00), ecau . ..

1) a>0 2)a<0 3)b>0 4)b<0

A9. 3uauenue BbipameHus 2cosa + 8sina + 6sin (7 — ) — cos (37%4—04) npu
a = = paBHO
=3P
2v/3 4+ 13 13v3 42 3V3+ 2 2v/3 43
1)\/_T+ 2)% 3)% 4)%

Yacte B. Hanuwume npaeu./szbtli omeem 8 HuxcHell wacmu OAAGHKG O0IMBemos.

Omeemom moxcem Oblmb yesoe YUCAO UAU OecAMUYHAA Jpobb.
322 — br + 2
=1 )
B2. HaiiTu cymmy MaKkcMMalbHOTO U Hauboubliero 3HadeHuit pynkuuu y = f(x)
Ha oTpeske [—7;7].

B1. Beruucauthb npegen lim1 (—3f(:1:) + , eI limlf(;v) = -3.
T—

Tr—r
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MATEMATHRA - 2023
BAPUAHT 19

3amaHue ¢ pa3BepHYTbIM OTBETOM. 3anuuiume noiHoe peuieHue 3a0aiu Ha 0o-
noarumeavHom aucme. I[loonuwume aucm: @PHO, raacc, Homep sapuarma. (Cdati-
me smecme ¢ 6AGHKOM OMBemos Ha Nposepkl.

Ha guaronanu N.J pomba NY JP ormedena Ttouka F. JlokamuTre, 4TO TPeyroib-
Huku NY E u NPFE paBHbI.

Yactb A. Ommemvme HoMep NPaABUAbHO20 omeema 68 OAGHKE 0meemos.
or + 1

Ve —3
1) 5/2 2) 39/8 3)0 4) 1/4

. 3uauenue y'(7) paBHO . ..

A1l. Jana ¢pyHRUUA Yy =

A2. CropoHa ocHOBaHMA MpaBUJIbLHOI TpeyrojbHON Nupamuabl paBHa 10 cMm, a
6oroBoe pebpo — 13 cm. Iliomanb 60KOBOI MOBEPXHOCTU MUPaMUIbl paBHA . . .

1)120  2)60v/3  3)180  4) 652

A3. Ilromags ¢urypsl, orpaHiuueHHoll rpapukaMu GyHKIUNR y = 22 + 2 4+ 1 1
Yy = ox — 2, paBHa ...

2 1 2
1) 1- 2) 2— 3) 1- 4) 2—
) ) ) 3 ) 3
IR R
1 — 1
A4. 3nauenue BbIpameHNs ) 3 0 5 ) T 6é paBHO . ..
9316% +9°6163
3 3 9 9
1) 16 2) 1 3) 1 4) 16

A5. Eciu 21 u x9 — KopHU ypaBHeHus 5x2 + (2 + \/5):19 — 1 = 0, To 3HaueHue
x2(x1 + 1) + x1 paBHO ...
1 5 3 V5 3 V5

1) s +% 2 -4 3 -0 ) -

V5
5

A6. Ecau kacateabHas k rpapury yuruuu y = 2x+5+I1n(3x+3), npoBeaennas
70

B TOURKe C aGCHHCCOﬁ o, UMeeT yIroJ HaRJIOHa Z, TO 3HaUYeHHWe rg paBHO ...



3)10  4)

2) 6

_>
A7. CransipHoe NpoU3BeLeHNe BEKTOPOB @ U b paBHO . ..
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MATEMATHRA - 2023
BAPUAHT 20

3agaHue ¢ pa3BepHYTbIM OTBeTOM. Januuiume noiHoe peulerue 3adaiu Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: @HO, kaacc, Homep sapuanma. Coaii-
me emecme ¢ 6AAGHKOM OMBEMOo8 HA NPOBEPKY.

Otpesku AC u BD nepeceraiorcsi B Touke O Tai, uto TpeyroibHuk AOB paBeH
tpeyroabHuky DOC'. Jlokamute, uto Tpeyroabinku ABD u DC A paBHBbI.

Yacte A. Ommembme HoMep npasuLbHO20 omeema 6 OAaHKe 0Mmeemos.
A1l. Jlana pyuruusa y = v/x + 1-In4x. 3uauenne y’'(1/4) paBHo ...

1)8/5 2)2v5  3)1/4  4)0

A2. PaccrosaHus oT Touku A [0 BeplIMH KBajpaTa paBHbI H, CTOpPOHA KBajpaTa
paBHa 2. PaccToiHue OT TOUKM A [10 NJOCKOCTH KBajapaTa paBHO ...

1)v23/2 2)vV23  3)V21/2  4) V21

A3. Ilnomanb GuUrypsl, orpaHHUeHHOH rpaduramMu GyHKLOUH y = —3z2 — 3z + 2
uy = —4x> 4 2z — 2, paBHa ...

1)4,5 2)5 3)55 4)6

VT —7y7/3
i”/x—ly7/2 _ \/7:1:—1/3y7/3

1) x1/6 4 7y—7/3 2) y—7/6 +/7x1/3

3) z~ M6 —\/Ty7/3  4) y7/6 —/72~1/3

A4. PesyabTaT ynpolleHus BbIpa:ieHUs

A5. Eciu 21 u o2 — KOpHU ypaBHeHus 3z2 + (4 — 2\/5);13 — 2 = 0, To 3HaueHUe
z1(x2 + 1) + x2 paBHO ...

V2 2)—2+§\/§ 3)—2—2\/5 4)—§+§\/§

1)

Wl N
GURI \

A6. Eciu npamasa y = 92 + 7 kacaeTea rpaduka GyHKUUN y = 32 — 3z + ¢, TO
3HaUYeHUe ¢ PaBHO ...
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A7. CransipHoe NpoU3BeLeHNe BEKTOPOB @ U b paBHO . ..
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MATEMATHRA - 2023
BAPUAHT 21

3agaHue ¢ pa3BepHYThIM OTBETOM. 3anuuiume noixoe peuleHue 3adaiu Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: ®HO, kaacc, Homep sapuanma. Coaii-
me smecme ¢ 6AAGHKOM OMBEMOo8 Ha NPOBEPKY.

B tpeyroabuure ABC Touku K, L u M saBasioTca cepenuHamMu ctopod AB, BC
u AC coorBerctBenHo. [loramute, uro K LC M — napaieiorpaMm.

Yactb A. Ommemvme Homep NpasuibHo20 omeema 8 OAAHKe 0MBemos.
A1l. Jlana pyukuusa y = (—2z — 7) - sinz. 3nauenue y’(7) paBHO ...

1) —2r—7 2)14  3)2r+7  4) /2

A2. O6pasyromasa KoHyca uMeeT IJAMHY 4 U COCTaBIAET C MJIOCKOCTbIO OCHOBaHUA
yroa 45°. O6beM KoHyca paBeH ...

1) 167;\/5 2) 167;*/?_’ 3) 81v2  4) 24

A3. Ilromans Gurypsl, orpaHudeHHol rpapukaMu GyHrUui y = 422 — 4z + 3
y =222 — 4z + 5, paBHa . ..

Va9 —2y=3/2
Vady=3/2 — \/249/2y=3/2

1) 2794 + /24372 2) y=3/4 — /22972

3) y3/4 £ 1/2x—9/2 4) LE9/4 . /2y—3/2

A4. PesyabTaT ynpollieHus BbIpa:keHUf

A5. Eciu 21 u xo — KopHu ypaBHenus 2z2 + (5 — 2\/3)33 — 1 =0, To 3HaueHue
r1x9 + T1 + T2 paBHO ...

1)2-v3 2) =3+v3 3) —3-vV3 4) —2+3

A6. Eciu racatenbHas K rpapury ¢yHruuu y = (x + 5) - e mapaiienbHa ocu
OX, To ee ypaBHEHUE . ..



_>
A7. CranfipHOe NpOU3BeLeHNe BEKTOPOB @ U b paBHO ...

a®~% BospacTaeT Ha 061acTH ONMpeneleH i,

A8. llorasatenbnas ¢pyurnus f(x)

ecin ...

3)b>1 4)0<a<1

2)a>1

1)0<b<1

™

2 paBHoO ...

A9. 3nauenvie Bbipamenusa 2(sina — cosa)? + 2 npu a

2 3)3 4)4-3

1)5 2)4-

YacTte B. Hanuwume np(IBU.beHbtli omeem 8 HuxcHell ywacmu 0AaHKA 0meemos.

Omeemom moxcem Oblmb yejaoe 4uc.ao uau decamuynasn 0p06b.

), ecin lim f(x) = 1.
T —r o0

T+

3T + 2

(—2f(a:) 4
B2. Haiitu cymMMy MaKCHMalbHOTO U HanGOMbIIero 3HaYeHni GyHKIUN ¥

Ha oTpe3ke [—7;7].

T —r 00

B1. Boriuucauth npegen lim

= f(z)
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MATEMATHRA - 2023
BAPUAHT 22

3agaHue ¢ pa3BepHYTbIM OTBETOM. J3anuuiume noiHoe peuieHue 3a0aiu Ha 0o-
noanumeavHom aucme. Illoonuwume aucm: @HO, kaacc, Homep sapuarnma. Coati-
me emecme ¢ 6AAHKOM OMBemos Ha Nnposepkl).

Toura K nemut Ha O6uccextpuce yriaa A, a Touku F' u T — Ha cTopoHax yria.
lloraxkute, uto T'F nepnenguryaapuo AK, ecin ZAKF = ZAKT.

Yactb A. Ommemvme HoMep NPpasuUIbHO20 omeema 8 GAAHKe 0mBemos.
A1l. Jlana pyurkuus y = (—5z — 6) - sinz. 3Hauenue y’(7) paBHO ...

1)57+6 2) —57r—6  3)30 4) /2

A2. [nuna o6pasytoiieii koHnyca paBHa 20, a 1JiKHa OKPY#HOCTU OCHOBaHUA 247.
0O6beM KoHyca paBeH ...

1) 11527 2) 15367 3) 7687 4) 2413

A3. Ilnomanb purypsl, orpaHudeHHo rpapuramu GYyHRIUN y = z2+4x -3 u
y=—322+4x+1, paBHa ...

13 14 16
1) = 2) — 3)5 4) —
) 3 ) 3 ) ) 3
b2 1\ 2
A4. PesyabraT ynpouleHUs BbIPaMEeHUA ————— : (—5)
b3 - Vb2 \b3

1) bl3/3 2) b—7/3 3) b—l 4) b—5/3

A5. Eciu 21 u xo — KOpHU ypaBHeHus 3z2 + (4 — 2\/5);13 — 2 = 0, To 3HaueHUe
z1(x2 + 1) + x2 paBHO ...

1)

UUN )
&

2 2 3 g
2)—2+?@ &-@—§¢§ 4)—§+?@

Wl N

A6. Eciu racaTembHas K rpadury GyHROuM y = 2x2 — 4 — 5, IpoBefeHHas B
TOUKe ¢ abCIuccoil xg, MpoxoauT yepes Touky (—3;17), To 3HaUeHUe Ty PaBHO . ..



_>
A7. CranfipHOe NpOU3BeLeHNe BEKTOPOB @ U b paBHO ...

= g 0
ﬂ (=) N
& S s
= 3 I
o g LD
[av] e — ~
& 3 =
=
o — = O
3 = & R
©
2 S & @ Eg 28
,1‘l‘Jw‘leﬁlﬁlﬁqr‘w@‘ﬂlﬂ % o |o S © hw =
| | | I I | | | | M o (e _ S =] un)
1RSI S B . A M NS i A O [ = qw. o %
U SN S U O TN SN TR NN T Bl — 28 & = e o &
| | | I I | | | | | wn wn Q S Ieb) H
A O O O ! A D S Voo o T3 .
R ) S SR 3 L ~F
A S S Ty I <%H@Hm35e
| | | I I | | | | | 20 e I_I m
b == o e b = i s e e o e o = e ko o () O | ®n © x I_l i)
SN S S R I B = +1+ = S 8 8 =
Al i el s ks s e el e | o log T §E=I S
o Py 30, =
1 — O | = -
=T S S . = R ) —~ 8|8 &m@ ST 8 E
S - A A A Q| e f 8 « =
+ + I | ~ + 4 > [e] o uw m )
| | | | | | = S I~ | OO _ o 3 (@)
Ll ” FI T - o [0 = =2 | B
| | | | | | u N n n —~ ) //I\m
| | | | | | o [\ | HQ o S Q
; i E | S 3 S g8 =8
! LB i S 3 AT 8
| N S =T Ta g2
L g = D ™ o = =
” : m . V L O m ) =
o - S = I 9 3
N B 0 s = I~
&) o m S D) N .
= S o2
s ° o o) S ¥ & 5 |
@ ~ % “ S m = o
= 3 2 ms 5 &5
= s S 3 < D
= 9 &% 2 S A o2
5 5 8 5
0 ml = T S = & o
< 3 < PO M Mz

12.04.2023 Nz 22




MATEMATHRA - 2023
BAPUAHT 23

3amaHue ¢ pa3BepHYTbIM OTBETOM. J3anuuiume noiHoe peuieHue 3a0aiu Ha 0o-
noanumeavHom aucme. I[loonuwume aucm: ®HO, kaacc, Homep sapuarma. Coaii-
me emecme ¢ 6AAHKOM OMBEMmMo8 HA Nposepkl.

Otpesku AC u BD mnepeceratorca B Touke O Tak, uto AO = 8, AC = 14,
BO =4, OD = 12. Jlokamure, uto ABCD — Tpanenus.

Yactb A. Ommembme Homep NpasuLbHO20 omeema 6 GAGHKEe 0MmeEemos.
A1l. Jlana ¢yuruua y = v/ + 9 - In3z. 3uauenue y'(1/3) paBHo ...

1)6v21  2)1/9  3)0  4)2v21

A2. Paccroanua or Touku A [0 BepliMH KBajpaTa paBHbI H, CTOpPOHA KBajpaTa
paBHa 2. PacctosAnue oT Touku A [0 MJIOCKOCTU KBajapaTa paBHO ...

1)v23/2 2)v23  3)V21/2 4) V21

A3. Ilromans ¢urypsl, orpaHndeHHoil rpadukaMn GyHROUH y = 22 — bz + 1
Yy = —x — 2, paBHA ...

A4. PesyabTaT ynpolleHus BbIpaeHUf S I 1
¢

1) ¢™2 2) ¢*/3 3) ¢=° 4) ¢4

A5. Eciu z1 1 22 — KopHM ypaBHenus 6x2 + (—2 — 2\/§)x — 2 =0, To 3HaueHue
x2(xr1 + 1) + x1 paBHO ...

2) - 3) 4) —

V2 2 . V2 V2
3 3 3 3

A6. Eciu racaTenbHas K rpadury QyHRUUU y = ax’ — 2z — 4, IpoBeleHHas B
Touke T = 1, mpoxoaut udepes Toury (3;10), To 3HaUYeHUEe a PaBHO ...

1)1 2)2 3)3  4)4



_>
@ u b

A7. CrangpHoe nMpousBeaeHle BEKTOPOB

1)10  2)

el B Rl e e Sl e

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

A8. Tpuronomerpuueckas ¢yHriua f(r) = sin
Ke ...

BOo3pacTaeT Ha IIPOMesRYyT-
1) (-mm)  2)(0;2r)  3) (m3m)  4) (—2m;0)

3
A9. 3nauenue BblpaeHus 2cosa + 8sina + 6sin (1 — a) — cos (; + oz) npu

7
Q = — paBHO ...

3

23+ 13 3v3 + 2 2v/3+ 3
b 2 ) 2 4) 9

Yactr B. Hanuwume np(IBU./lebtlj omeem 8 HuxcHell ywacmu 064aHKA 0meemos.
Omeemom mozxcem OGblmb yeJjoe 4uc.ao uau decamuynasn 0p06b.

B1. Beruncauts npegea lim (—Zf(a:) + b = 3), ecin lim f(z) = —3.
T —00 T 5)

13v/3 + 2
B

T —r 00
B2. HaiitTu cyMMy MHHUMAaJbHOTO U HaUMeHbIIero 3uadeHuit pynHkuuu y = f(x)
Ha oTpe3ke [—7;7].

12.04.2023 N2 23




MATEMATHRA - 2023
BAPUAHT 24

3anaHue ¢ pa3BepHYTbhIM OTBETOM. 3anuiuiume noiHoe peuieHue 3a0aiu Ha d0o-
noanumeavHom aucme. I[loonuwume aucm: ®HO, kaacc, Homep sapuanma. Codaii-
me emecme ¢ 6AAHKOM 0M6emos Ha nposepkl).

Touka H — cepeauna ctoponsl C'D mapanienorpamma ABCD. [ora;ute, 4TO

miomanb 4derbipexyroibiuka ABCH B 3 pasa GoJbllle miomiagyd TPeyroJbHUKA
ADH.

Yactb A. Ommemvme Homep NpasuLbHo20 omeema 8 OAAHKe 0MBemos.
A1l. Jlana pyuruusa y =+/x + 5 - In4x. 3uauenne y’'(1/4) paBHo ...

1)8v/21  2)1/9  3)2v21  4)0

A2. Cropona ocHOBaHMA NpaBUJIbHOI TpeyrojbHOIl mMupamMuabl paBHa 8 cM, a
6oroBoe pebpo — H cM. Iliomanab 60KOBOI MOBEPXHOCTU NMHUPaMU/Ibl paBHA . . .

1)24 2)12v/3  3)20v2  4) 36

A3. Ilnomanb ¢uUrypsl, orpaHuyeHHoil rpadukaMu GyHRUUi y = —222 + 2 —6 1
y = —322 + 2z — 4, paBHa ...

r—9 _az—lO .2:13—19
xr—10 x—9 ) 2x—18

A4. PesyabTaT ynpolleHus BbIpa:ieHUs (

x — 10 2 1 2

1 2
) z—9 ):13—10

A5. Eciu 1 u 2o — KopHHU ypaBHenus 2x2 + (—5 + 4\/§)a: — 1 =0, To 3HaueHue
r1x9 + T1 + r2 paBHO ...

1)2-2v2  2) —=3+2V2  3)2+2V2  4)3-2V2

2
A6. YpaBHeHue KacaTenbHOl K rpadpury QyHruuu y = 4x + 7 — —, nNpoBeieHHOI
x

B TouKe c abcuuccoit © = —1, uMeeT BUJ ...

1)y=—-6x+11 2)y=6z—11 3)y=—-6x—11 4)y==6z+ 11



A7. dnuHa BeKkTOpa @+ b paBHa ...

A8. Tloxasarenbnas ¢yHruus f(x) = a®~% y6biBaeT Ha 06JacTH ONpefeleHus,

eci . ..
1)a>0 2)a>1 3)b>0 4)b>1

2
A9. Ecin sina = ~9 3% < a < 27, To 3HaueHUe ctga paBHO ...
1) — —V277 2) @ 3) — —V977 4) — 439

Yacte B. Hanuwume np(IBU.fthbtli omeem 8 HuxcHell ywacmu 0AaHKA 0meemos.

Omeemom modxcem Gbimb UeA0e HYUCAO UAL JeCAMUYHAA Opobb.
222 + 4 — 6)

eciau lim f(x) = —1.
— 1 ’ x—1 f( )
B2. HaiiTu cymMy MakcuMalbHOTO U HauGoJbInero 3Hayenuit hpynkuuu y = f(x)

Ha oTpe3ke [—7;7].

B1. Boruncautsb npegen lim (—2]”(513) +
rz—1
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MATEMATHRA - 2023
BAPUAHT 25

3anaHue ¢ pa3BepHYTbIM OTBETOM. 3anuiiume noiHoe peuileHue 3adaiu Ha d0o-
noanumeavHom aucme. I[loonuwume aucm: ®HO, kaacc, Homep sapuarma. Coaii-
me emecme ¢ 6AAHKOM OMBEMmoe Ha Nposepkl.

Otpesxku RL u Y X nepeceraiorca Tak, uyto RY = LX u RX = LY. [lokamure,
yto npAmMasa RX mnapanneabHa npamoit LY .

Yactb A. Ommemwvme HOMep npasusbHo20 omeema 6 OAAHKE OMBeNos.
A1l. Jlana ¢yuruusa y = (3x + 8) - sinz. 3uauenue y’(7) paBHO ...

1)3r+8 2)24 3)71/2 4) —37—38

A2. JluaroHanu Tpex rpaHeil NpAMOYToJbHOI'0O Napajjiesjenumnena, CXoaAuecs B
OIHOH BeplIvHe, paBHbI 6,7,9. JIuHeliHble pa3Mephbl NapajJelenunesa . . .

1) V47, V34, V2 2)6,5, 2 3)7,6,2  4) V45, V35,3

A3. Ilnomanb GuUrypsl, orpaHHueHHOH rpaduramMu GyHKIOU y = —4z2 — 22 — 3
uy=—5x2+x—3,paBHa ...

1) Cll/2 2) C9/2 3) Cl/2 4) 631/6

A5. Eciu 1 ¥ T2 — KopHU ypaBHenus 4x2 + (—4 + 3\/5)56 — 1 =0, To 3HaueHUue
x2 + x1(1 + x2) paBHO ...

V2

5 3 3, 3 3 3
1) —3+3V2 27+ V2 8) - vV2 9

| Ot
A~

A6. Ecau racatenbHasa K rpapury ¢yHriuu y = (z + 2) - e¥ napamnieibHa ocu
OX, To ee ypaBHEHUE . ..



paBHa ...

b

AT7. [lnuHa BeKkTOpa a +

3) 8

2) V34

1) V29 +5

= log,(x — b) yGbiBaeT Ha 06JacTu onpe-

A8. Jlorapupmuueckasa pyHriusa f(x)

nejlIeHuf, eCjin ...

4)0<b< 1

2)b>1 3)0<ax<1

1)a>1

paBHO . .

sin & + cos «

3sina + 2cos«

= 3, TO 3HauYeHue

A9. Ecau ctga

3)0  4)5/2

2) 11/4

1) 9/4

1 O0AaHKQ 0meemos.

u omeemnt 68 HUMCHeUu 4Hacmu

(%

Yacte B. Hanuwume npasuivHbl

Omeemom moxcem Oblmb yeJjoe 1ucao uau decamuynasn 0p06b.

T —r 00

,ecan lim f(x) = —3.

)

B2. Haiitu cymMy MaKkcUMaabHOTO U HauboJblnero 3HaueHuii pynkuuu y = f(x)

Ha oTpe3ke [—7;7].

o + 3
z+3

(2f@@—+

T —r 00

B1. Beruucauth npegen lim
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MATEMATHRA - 2023
BAPUAHT 26

3amaHue ¢ pa3BepHYTbhIM OTBETOM. J3anuiuiume noiHoe peuieHue 3a0aiu Ha d0o-
noarumeavHom aucme. Iloonuwume aucm: @PHO, raacc, Homep sapuarma. (Cdati-
me smecme ¢ 6AGHKOM OMBemos Ha Nposepkl.

Ha npoponmenun menuanbl M K TpeyroabHuka M HP 3a Toury K oTMedeHa
Touka S Tak, yto MK = KS. [oramure, uro tpeyroipuuku MKH u SKP
paBHBI.

Yactb A. Ommemvme Homep NpasuibHo20 omeema 8 GAAHKE OMBemos.
A1l. Jlana pyuruusa y = (—4x +4) - sinz. 3nauenue y’(7) paBHO .. .

1) —4r+4 2) 4r — 4 3) —16 4) /2

A2. Paccroanua or Touku A [0 BepliMH KBajpaTa paBHbI 5, CTOPOHA KBajpaTa
paBHa 2. Pacctosnue oT Touku A [0 NMJOCKOCTU KBajapaTa paBHO ...

1) V23  2)v23/2  3)V21/2  4) V21

A3. Ilnomanb ¢urypsl, orpaHudeHHoOH rpaduraMu GyHKLOUA y = 22 + 22 + 1 u
y =8x — 7, paBHa ...

1 2 1 2
1) 1- 2) 1= 3) 2 4) 2
) 3 ) 3 ) 3 ) 3

_ 2
A4. PesyabTaT ynpolieHus <(az + 1)@ +9) _ 2 9) N U

2 —2x—3 x—3 2 -9
18 T+ 3 r—3 18
1 2 4
)x—|-3 )x—S 3)zI:—|—3 ):U—S

A5. Ecau x1 u oo — Kopuu ypaBHenus 2x2 + (4 + 3v/3)z — 1 = 0, To 3Hauenue
12 + X1 + T2 paBHO ...

5 3 3 3 5 3 3 3
1) — - -2 2) 2+ 2 _ 242 4) —2-2
) =3 2\/g )2+2\/§ &) 2+2\/§ ) =3 2\/g

A6. Ecau racatenbHaa K rpapury QyHRIUU y = v/ 3x + b, mpoBeJeHHasA B TOUKe
xo = 2, IPOXOAUT Uepe3 Hauajlo KOOpAWHAT, TO 3Ha4YeHUe b paBHO ...



A8. Tpuronometrpuyeckasa ¢pyuruua f(x) =cosz ...

1) y6niBaet Ha (—7/2;7/2) 2) yGbiBaet Ha (0;7)
3) Bospacraet Ha (—7/2;7/2) 4) Bospacraet Ha (0;7)

A9. 3nauenue Bbipasenus 6(sina + cosa)? + 8 npu a = g paBHO ...

1) 14—-3v2 2)1443v2 3)17 4)14+3V3

Yactp B. Hanuwume np(ZBU./lebtlj omeem 8 HuxcHell ywacmu 064aHKA 0meeImnos.
Omeemom mozxcem OGblmb yeJjoe 4uc.ao uau decamuynan 0])051).

— 2
B1. Boruucauthb npegea lim (—4f(x) + o >, eciu lim f(x) =1.
T — 00 x+5H T —> 00

B2. Haiitu cymmMy MakcuMalbHOTO U HaubGoibliero 3HaueHuit pynsunu y = f(x)
Ha oTpe3ke [—7;7].
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MATEMATHRA - 2023
BAPUAHT 27

3amaHue ¢ pa3BepHYTbhIM OTBETOM. J3anuiiume noiHoe peuieHue 3a0aiu Ha do-
noarumeavHom aucme. I[loonuwume aucm: @PHO, raacc, Homep sapuarma. (Cdati-
me smecme ¢ 6AGHKOM OMBemos Ha Nposepkl.

Otpesku MK u RT npu nepeceueHuu aeasiTcA nomosaMm Toukoit O. [loramurte,
yto npaMble M R u KT napaiieibHbI.

Yactb A. Ommemvme HOMED NPAsBULbHO20 omeema 6 O.iaHKe Omeemos.
In x

3z —1

Al. Jlana pyHuusa y = . 3uayvenue y'(1) paBHO ...

1)1/4 2)3/2 3)0 4)1/2

A2. Ilpambie AB, AC u AD nonapHo nepneHAuKYJIApHbl. Eciu AB = 9 cwm,
BC =15 cm, AD =5 cMm, To anuHa otpe3ka C'D paBHa ...

1) 14,5 2)14  3)13,5 4)13

A3. Ilromans Gurypsl, orpaHuyeHHoit rpapukaMu GyHRUUA y = 322 — 9z — 2 1
y = —3x2 + 3z — 2, paBHa ...

1)6 2)7 3)8 4)9

1
i
A4. PesyabTaT ynpolieHus Bblpaxenusa </ z%y* - (y—g)

t
N[Ot

10
3

1) z?y~?2 2) zly~? 3)z "y 4) x"y

N[

10
3

N[

A5. Eciu 1 u oo — KopHM ypaBHeHus 2x2 + (3 + 3\/3);(3 — 2 = 0, To 3HaueHue
x2 + x1(x2 + 1) paBHO ...

1) +%\/§ 2)—g+%\/§ 3)—%—%/5 9 -~ 2 23

1
2 2 2

5t
A6. YpaBHeHUe KacaTelbHOU K rpadpury pyHruuu y = 4x + 3 + —, npoBeeHHOI
&

B TouKe c abcuuccoii x = 1, umeeT BUI ...

)y=-24+13 2)y=2+13 3)y=-2—-13 4)y=2—13



_>
A7. CransipHoe NpoU3BeLeHNe BEKTOPOB @ U b paBHO . ..

A8. Crenennas ¢pyuruua f(zx) = (b — x)® yoeiBaet Ha (—00;b), ecau . ..

2)a<0 3)b<0 4) a>0

1) 5> 0

paBHO .

Hsina + 4 cos«
3sina + 3cosa

A9. Ecnu tga = 2, To 3HaueHUe

3)14/9  4) 3/2

2) 0

1) 13/9

OAQHKA 0meemos.

o

u omeent 68 HUMHeUu Hacmu

4

Yacter B. Hanuwume npasuavHbl

Omeemom mozxcem OGblmb yeJjoe 4uc.ao uau decamuynasn 0p06b.

T —r 00

), ectu lim f(z) = —2.

or + 1
T+

<3f(w) +
B2. HaiiTu cymMMy MUHUMAaILHOTO U HAUMEHbBIIEro 3HAYeHUH QYyHKINU Y

Ha oTpe3ke [—7;7].

T —r 00

B1. Beruucauth npegen lim

= f(z)
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MATEMATHRA - 2023
BAPUAHT 28

3amaHue ¢ pa3BepHYTbhIM OTBETOM. 3anuiwiume noiHoe peuieHue 3a0aiu Ha d0o-
noarumeavHom aucme. Iloonuwume aucm: @HO, raacc, Homep sapuarma. (Cdati-
me emecme ¢ 6AAHKOM 0M6emos Ha nposepkl).

Ha ctoponax AB u C'D napannenorpamma ABCD Briopanbl Touku K u L Tak,

yto npaMasa KL npoxoguT uyepe3 TOUKY IepecedeHusa guaronaneii. loxkamure,
utro AK = LC.

Yacte A. Ommembme HOMep npasuLbHO20 omeema 6 OAAHKE OMmBemos.
6xr — 3

vV —2
1)6 2) —1,5 3) 13,5 4)0

Al. Jlana pyusuusa y — . 3uavenue y'(3) paBHO ...

A2. Ilpamble AB, AC' u AD mnonapHo neprneHaukyasapHel. Ecau AB = 16 cwm,
BC =17 ecm, AD = 4 cMm, To anuHa otpe3ka C'D paBHa ...

)8 2)7,5 3)7  4)6,5

A3. Ilnomans ¢urypsl, orpaHndeHHoil rpadukaMu GyHKOUR y = 22 + 42 — 4
y = 8x — 7, paBHa ...

) 1 1 2
1) 1= 2) 1= 3) 2= 4) 2=
) 3 ) 3 ) 3 ) 3
z3 + 125 x2 + 10z + 25
A4. PesyabTaT ynpoiueHus BelpasieHuss | ——— — 5x | - “ i
z+5 2 — 25

)22 —-10c+25 2)22-25 3)22—-5z+25 4)z-5

A5. Eciu o1 U 2 — KopHU ypaBHenus 3z2 + (—4 + \/i)x — 3 = 0, To 3HaueHue
x1 + x2(x1 + 1) paBHO ...

7 2 1 2 1 2 7 2
1)___|_£ 2)__|_£ 3)__£ 4)__£

3 3 3 3 3 3 3 3
A6. Ecnu npamvas y = —7x + 10 racaeTca rpadura pyHKIUN y = 222 + = + ¢, TO

3Ha4Y€eHue C paBHO ...



_>
A7. CranfipHOe NpOU3BeLeHNe BEKTOPOB @ U b paBHO ...

4) 6

3) —6

2) 8

log,(x — b) Bo3pacTaer Ha oGiacTu

A8. Jlorapupmuueckasa ¢pyuunusa f(x)

olpenejeHud, eciu ...

2)b>1 3)a>0 4)b>0

1)a>1

™
5 < a < 7, TO 3HaYeHue CcoS &« paBHO .

10 | 00

Ecau sina =

A9.

4) —0,78

h
8

)

1
Yacte B. Hanuwume npasuivHbl

O0AQHKQ 0Mmeemos.

(%4

u omeermnt 6 HUJMICHeU Hacmu

o/

Omeemom moxcem Oblmb ueaoe 1ucao uau decamuynasn 0p05b.

f(x)

o
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MATEMATHRA - 2023
BAPUAHT 29

3amaHue ¢ pa3BepHYTbIM OTBETOM. 3anuuiume noiHoe peuieHue 3a0aiu Ha 0o-
noarumeavHom aucme. I[loonuwume aucm: @PHO, raacc, Homep sapuarma. (Cdati-
me smecme ¢ 6AGHKOM OMBemos Ha Nposepkl.

Ha guaronanu N.J pomba NY JP ormedena Ttouka F. JlokamuTre, 4TO TPeyroib-
Huku NY E u NPFE paBHbI.

Yactb A. Ommemvme HoMep NPaABUAbHO20 omeema 68 OAGHKE 0meemos.
3z + 2

v —4
1) 3/2 2) 25/8 3) —1/8 4) 0

. 3uauenue y'(8) paBHoO . ..

A1l. Jana ¢pyHRUUA Yy =

A2. U3 touek A u B, neamux B ABYX MepHeHIUKYISAPHBIX MIOCKOCTAX, OIY-
meHbl nepneHaukyaapbl AC u BD Ha npsMylo nepeceueHus IiockocTeil. Ecau
AC =12 cm, BD =6 cm, CD = 12 cMm, To niauHa oTpe3ka AB paBHa ...

A3. Ilromans ¢urypsl, orpaHndeHHoii rpadukaMu GyHKOUH y = 22 + 5z — 5 1
y =9x — §, paBHa ...

2 2
1) 1- 2) 1- 3) 2— 4) 2§
x2\ 3
A4. Pe3yabTaT ynpollleHUs BbIpa;keHus o :137y3 . (—9)
Yy
5 5
3

1) z®y~? 2) a3y 2 3) z°y* 4) z3y*

A5. Eciu x1 u x2 — kopHu ypaBHenus 2z2 + (4 + v/5)z — 3 = 0, To 3Hauenue

z1(x2 + 1) + x2 paBHO ...

V5 T.V5
2 2

1) -+ — 2) —

1

2 2
A6. Eciu racateabHad K rpadury QyHRUUU y = v/ax — 2, IpOBeJleHHasA B TOUKe
To = 2, IPOXOAUT 4Yepe3 Hayajlo KOOpAMUHAT, TO 3HaYeHue @ PaBHO ...
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AT7. [lnuHa BeKkTOpa @+ b paBHa ...
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A8. Crenennas ¢yuruusa f(z) = (z — b)* Bospacraer Ha (b; +00), ecnu ...

1) a>0 2)b>0 3)a<0 4)b<0

sin 51° cos219° + cos 51°sin 219°
cos 176° cos41° + sin 176° sin41°

A9. 3HaueHue BbIpaxkeHUA paBHoO ...

1) —vV2  2)vV2 3)V3 4 -3

Yacts B. Hanuwume anIBU.beHbLli omeem 8 HUuxtHell ywacmiu O04aHKA 0meemnos.

Omeemom MOMCETIT 5btmb ueJgoe 1ucao uau OeCﬂmu%Haﬂ apoﬁb.
S5x2 + 4z — 9)

,ecan lim f(x) = 3.
-1 rz—1
B2. Haiitu cymmMy MakcUMalbHOTO ¥ HauGo/bilnero 3HaueHuit pyusuuu y = f(x)

Ha oTpeske [—7;7].

B1. Boruucauth npepen lim1 (—4f(:13) +
T—
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3amaHue ¢ pa3BepHYTbhIM OTBETOM. J3anuiiume noiHoe peuieHue 3a0aiu Ha d0o-
noarumeavHom aucme. I[loonuwume aucm: @PHO, raacc, Homep sapuarma. (Cdati-
me smecme ¢ 6AGHKOM OMBemos Ha Nposepkl.

Otpesku AC' u BD nepeceratorcsi B Touke O Tak, uto TpeyroibHuk AOB paBeH
tpeyroabHury DOC. Jlokasute, uyto TpeyroibHuku ABD u DC A paBHBI.

Yactb A. Ommemvme HOMED NPasULbHO20 omeema 6 O.iaHKe Omeemos.
In x

4 + 3
1) 1/7 2) 1/49 3)4/7 4) 0

A1l. Jlana pyHruusa y = . 3uavenue y'(1) paBHO ...

A2. U3 ToukM K IJIOCKOCTU IPOBeeHbl IBe HAKJIOHHLIE, paBHbIe 21 cM U 23 cM.
Ecinu npoekius nepBoit HaKJIOHHOI paBHaA 9 cM, TO NMPOEKIUA BTOPOil paBHA ...

1)15  2)13  3)11  4)9

A3. Ilnomans ¢urypsl, orpaHndeHHoii rpadukaMn GyHKOUH y = 222 — 2 — 3 1
y="T7r—9, paBHa ...

1 1
1) 2- 2) 2- 3) 3= 4) 3-
)25 225 )3 43

Vz—1—1y7/3
= 1yTI2 — \[7g—1/3y7/3

1) 26+ \/Ty=7/3  2) y~T/6 4 73173

3) x—l/G . /7y7/3 4) y7/6 . ,/733—1/3

A5. Eciu z1 u oo — KopHu ypaBHenus 4z2 + (4 + 2v/5)z — 1 = 0, To 3HaueHUe
(z1 4+ 1)z2 + x1 paBHO ...

V5

3
e 2) —
) 1+ 3 )

A4. PesyabTaT ynpolleHus BbIpa;keHUf

5 V5
4 2
A6. Ecmu kacarenbHas K rpadury GyHKIUU y = 5x° 4+ bxr — 1, mpoBefeHHas B
Touke rg = 1, mpoxoaut ydepe3 Toukry (—1;—19), To 3HaueHue b paBHO ...
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A7. CransipHoe NpoU3BeLeHNe BEKTOPOB @ U b paBHO . ..
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A8. Crenennas ¢pyuruusa f(z) = (b — x)* Bospacrtaer Ha (—o00;b), ecau ...

2)b>0 3)a<0 4)b<0

1)a>0

A9. Ecau sina + cosa = —1, 2, To 3HaueHue Sin 2a paBHO . . .

4) —0,56

3) 0,44

2) —0,88

1) 0,12

Yacte B. Hanuwume Tlp(lBLt./lebtlZ omeem 6 HuxcHell wacmu OAQHKG OIMBeImos.

Omeemom moxcem Oblmbd yesoe Hucao uau decamuynasn 0p06b.

¢pyurunn y = f(x)

T —r 00

), ecin lim f(z) = 1.

(—Zf(w) + 2{:j;

T CyMMY MHWHHUMA/JBHOI'O 1 HAaMUMEHbIIEI'0 3HaYeHN U

T —r 00

B1. Beruucauthb npegen lim

B2. Ha

Ha oTpe3ke [—7;7].
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