OT0opouHbIii 3Tan — MaTtemaTuka

Bonpoc 1 (BapuanTsi 1-4) — 3 6anna

1 B kop3une 40 rpuboB: Genbie, KpacHbIE U 1010epe30BUKH. VI3BeCTHO, 4TO OEIIbIX
MEHbIIIE, YeM 10I0ePE30BUKOB, a KPACHBIX - B IISITh Pa3 MEHBIIIE, YeM
110/10epe30BUKOB. CKOJIBKO B KOp3UHE OENbIX rpruOoB?

1.4
2.2
3.3
4.5

2 I'pynna B coctaBe 28 cryneHToB ciajia sk3ameH. [locie npoBepku oka3anaock, 4To
JIBOEK MEHBIIIE, YeM IIATEPOK, a MATEPOK B 4 pa3za MEHBIIIE, 4YeM OO0IIee YUCIIO TPOEK
1 yeTBepoK. CKOJIBbKO paboT OLIEHEHBI Ha MATEPKY?

1.5
2.4
3.6
4.8

3 [Tocne nmoiBeieHNS UTOTOB KOHTPOJIBHON pabOThI OKAa3aJI0Ch, YTO MEHBIIIE BCETO
HEY/IOBJIETBOPUTEIBHBIX OIIEHOK. Tpoek B 3 pa3za Oobie, ueM aBoek. [Isarepok Ha 4
0oJIbIIIe, YeM YETBEPOK, HO MEHbIIIE, 4eM TpoeK. CKOIbKO paboT OIIEHEHO Ha S5, ecin
paboty nucanu meHsbIe 30 cTyaeHToB?

1.8
2.2
3.3
4.5

4 Ha npunaBke npencraBiaeHsl 28 GpyKTOB: sI0JOKH, TPYIIH U IEPCUKH. bobie
BCEro s0JI0K, MEHBIIIE BCETO - NepCcuKoB. CKOJIBbKO Ha MpHUJIaBKe I'PYIL, €ClIU S0JI0K B
4 paza 6oJbIIe, YeM IEPCUKOB?

1.8
2.6
3.9
4.11

Bonpoc 2 (Bapuantsl 1-4) — 3 6amna

1 a na 20% mensie b. Ecau a ysenuunts Ha 10, T0 b craner Ha 20% 6oubire a. Ha
KaKO€ HauMEHbIIEee LEJI0€ YUCIIO MTPOLIEHTOB MOXHO TENepPb YBEIUYUTh a U
OJTHOBPEMEHHO YMEHBIIHUTH D, 4TOOBI & cTasIo OTIINYAThCs OT D MeHbIre, yem Ha 10?

1.8
2.7
3.9
4.10

2 JlaHbl 1Ba MOJOKUTENBHBIX yucia. Korjga BTopoe yBeInUniIoCh Ha HEKOTOPOE
YHUCJIO MPOLIEHTOB, UX cyMMa yBenunumiack Ha 20%. Ilocne 3Toro neppoe 4ncio
YMEHBIIIUJIOCh Ha CTOJIBKO K€ MPOIEHTOB, HO CyMMa OCTallach OOJbIle
nepBoHavyasibHOM Ha 8§%. Ha CKoIbKO POLIEHTOB EPBOE YHUCIIO MEHBILIE BTOPOTro?

1. 40
2.37
3.42
4.50

3 [TyTb, mpolifeHHBIN TyprCcTaMu 3a nepBbie 2 nHs, Ha 70% Oobliie,ueM B TpeTuit
nenb. [Ipu 3ToM B miepBbIii eHs onu mponuiy 4/9 mytu. KakoBa Obuta X cpemHsis
CKOPOCTB, €CTTU BO BTOPOH J€Hb OHH IIUTH CO CKOPOCTHIO 2,5 KM/4Uac, a B OCTAJIbHBIE
JTHH - CO CKOPOCTHIO 4 KM/4ac.
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a:b:c=2:3:7. Ecin a yBennuuth Ha 4, a b yBeawmumts Ha 40%, To a +
b craner paBHo C . Ha ckoJbKO yBETHUYMTCS HAUMEHbBIIIEE 00IIee KpaTHOe

yucen a , bwu C .
1.0
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Bonpoc 3 (BapuanTsl 1-4) — 3 6anna

1

Haiimure cymmy sin? 19 +sin? 20 +sin? 3% + . . . + sin2 90°
1. 455
2.45
3.50
4.40,5

Haiiaure cymmy €0s1% + cos2® + cos3® + . . . + cos180°
1.-1
2.0
3.1
4.15

Haiiaute cymmy c0s?22° + cos?4° + cos?6° + . . . + cos?90°
1. 22
2.10
3.20
4. 23

Haiitu cymmy tg0° + tg20° + tg40° + . . . + tg180°
1.0
5
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Bonpoc 4 (Bapuantsl 1-4) — 3 6ama

1

Pamuyc oxpyxHoctu, BnucanHoi B pom6 ABCD, pasen 3. Pannyc okpyxHOCTH,
BrMcaHHoi B TpeyroabHuk ABC, paBen 2. Haiinure anuny auaronanu BD.
1.12
2.10
3.115
4.13

Pagnyc okpyXHOCTH, ONTMCAHHON OKOJIO OCTPOYTOJILHOTO PaBHOOEIPEHHOTO
TpPEYroJbHUKA, paBeH 5, a OCHOBaHUE paBHO §. Haiinure miomanp TpeyroiabHUKA.
1.32
2.15
3.30
4. 36

Han pom6 ABCD, touka O - nepeceueHue ero auaronaineil. I3BecTHo, 4To pajguyc
OKPY>KHOCTH, BIIMCAHHOH B TpeyroJbHUK ABD, paBen 3, a paanyc OKpyXHOCTH,
BrucaHHo# B TpeyroibHUK ABO, paBen 2. Haiimqure nnuny quaronamu BD.

1.12

2.10




3.15
4.17

B pom06 Brincana okpyxHOCTb paguyca 3. bonbmias quaronans pom6a pasaa 10.
Haiinure mymHy CTOpOHBI pomoa.

1. 25/4

2.6

3. 24/5

4.22/3

Bonpoc 5 (BapuanTsl 1-4) — 3 6anna

1

I[Ipu Kakux 3HAYECHMSAX ITapameTpa a ypasHeHue X°+ abs (X?- a) =2X umeer
perienue?

1.[-1/2, 4]

2.10,4)

3.(-1/2,0)

4. {0}, (1, 3)

I[Ipu Kakux 3HAaYEHHSX IMapameTpa a ypasHenue abs (X% -2a) =X-a umeer
peuenue ?

1.[-1/4, 2]

2.(-1,1/2)

3.(-1/3,1)

4. {0}, (1, 2)

[Tpu kakux 3HAYCHUSIX MapaMeTpa a ypaBHeHue abs(x-a) +abs(x-1) =x-
a?

1.>um = -1

2.{-1}, (2, 5]

3.(0,1)

4.[-1/2, 0)

IIpy KakuMX 3HAUEHHSAX MapameTpa a ypaBHeHume abs(Xx? +1-a)=2x-a umeer
peuenue ?

1. <umm =2

2. [-5, 0) mmm {1}

3.0, 3)

4.11,5)

Bonpoc 6 (Bapuantsl 1-4) — 3 6am1a

1

Haiinure Bce 3Ha4YeHus mapamerpa a , MpU KOTOPBIX Haiimercs Takoe b , uto
ypaBHenue X° + abx +a+b =0 He umeer pemenus.

1.>-1

2.(-1,0)

3.[-2,0)

4. {0}, (1, 2)

Haiinure Bee Takue 3HBUEHHS MapaMeTpa a , PU KOTOPhIX ypaBHeHue X2 - (2a +
b) +a+b = 0 umeer pemenune npu ar060M b .

1.>um =1

2.10,1)

3.(-1,1)

4.(-1,0)

Haiinure Bee 3HaueHMs TaapaMeTpa a , P KOTOPHIX ypaBHeHne X2 - (a +b)
X + (a+b) = 0 He umeer pemeHus npu Jr0doM b .

1. (0, 3)

2.(-1,2]




3.(2 3]
4. {1}, {3}

HaiiguTe Bce 3HaUYeHMS HapaMeTrpa a , A1 KaxJI0ro U3 KOTOPBIX HaMASTCs
Takoe b , uto HepaBenctBo ax? + (ab+a)x + b > 0 BepHo g Beex X .
1.[0,1)
2.(-1,1)
3. {3}
4. {0}

Bonpoc 7 (BapuanTsl 1-4) — 4 panna

1

Pemute HepasenctBo (tg X )Y logs ((x?+6x+8)/(x+6-2x2)) <=0
1. [ - pi, -2) wau {0}
2.0, 2]
3. (-pi/2, -1] umm {0}
4. {-1} wiu (0, 1)

Pemute HepaBenctso ( €os X ) M2 logos (1-x2 )/ (3x% + 20x + 25)) >= 0
1. {-3pi/2} wm (-1, 1)
2. [-3pi/2, -1) unu {pi/2}
3. {pi/2} unu [0, 1]
4. (1, pil2)

Pemute HepasenctBo  (€0s X ) 2 Jogo ((x-Xx2)/(2x2+ 7x + 3)) <=0
1. { -pi/2} wim {-1} v (O, 1)
2. {-pi/2} wm [0, 1]
3.[-1,1]
4. [-3pi/2, 2]

Pemure HepaBencto  (sin X ) @2 ((logz ((5x-6-x2)/(2x?-x-3)) <=0 .
1. (2, 3) wiu {0} nm {1}
2.[1,3)
3. {2} wiu [0, 1]
4. [ pi/2, 3) umu {0}

Bonpoc 8 (Bapuantsl 1-4) — 4 6ama

1

JIBe OKpY)KHOCTH KacaroTcsl BHEITHUM 00pa3om B Touke M. [Ipsmast, mpoxomsiias
yepe3 TOUKy M, mepecekaeT IepByI0 OKPYKHOCTh B TOUKE A, a BTOPYIO - B Touke B
. Yepes Touky A mpoBeJieHa KacaTelbHasi KO BTOPOH OKPYKHOCTH, a Yepe3 TOUKY
B - kacaTenpHas KO BTOPOH OKPYKHOCTH, a 4epe3 TOUKy B -kacaTenpHas K MepBOH.
N3BecTHO, 4TO JAJIMHBI ATHX KacaTelbHBIX paBHbBI 3 U 1. HaliquTe pannyc Oobliei
OKPY>KHOCTH, €CITH PACCTOSIHHE MEX/Iy LIEHTPaMH OKpyxHocTel paBHO 20.

1.18

2.16

3.19

4,21

JIBe OKpY)KHOCTH KacaroTCs BHEITHUM 00pa3oM B Touke M. [psmast, mpoxoasimast
yepe3 TOuKy M, nepecekaeT nepByr OKPY:KHOCTh B TOUKE A, a BTOPYIO - B TOUKe B.
Uepes Touky A npoBejieHa KacaTelbHasi KO BTOPOM OKPY>KHOCTH, a yepe3 TOuky B -
KacarelibHasl K IepBoil. MI3BeCTHO, UTO JUIMHBI ATUX KacaTeIbHbIX PaBHbI 3 U 5.
Haiinure nnnny otpeska AB.

1. 342

2.6

3.182

4. 2012




OxpyXHOCTH panycoB 4 1 2 KacaroTcsl BHEIIHUM oOpa3om B Touke M. Uepes
Touky M mpoBenieHa o0m1ast KacaTelbHas K 3TUM OKpYKHOCTSM. Ha sToit
KacaTeJbHOM OTMe4YeHbl TOUkU A U B 1o pasubie croponsl ot M. Uepes Touku A u
B npoBeneHnsl kacarenbHble K OKpyKHOCTAM: AP - k oHOM, 1 BS - k apyroii.
Oxka3zanocs, yto Touku P, S 1 M nexxar Ha oJHOM IIPSIMOM, COCTaBISAIOLIENYT01 B
60° ¢ npsimoit AB. Haiiure mmny oTpeska AB.

1. 1082

2.10

3. 98172

4. 5412

OxpyxHocTH paanycoB 8 u 6 kacarorcs BHyTpeHHUM 00pa3om B Touke N. M3 Toukn
A, nexaiuei Ha 60JbllIEN OKPYKHOCTH, poBesieHbl Xopaa AN 1 kacaTesnbHas KO
BTOpOM okpykHOCTH AP . Haiinure nuny AN, eciiu jmuaa AP paBHa 5.

1.10

2.7

3.12

4.11

Bonpoc 9 (BapuanTsi 1-4) — 4 6anna

1 B enuanunbtit kyo Bnimcana cdepa. Jpyras cdepa kacaetcst BHEITHUM 00pa3oM
3TO# cdepsl, a TaKKe TPeX IPaHel Kyda, MPUMBIKAIOIIUX K OJHOW €0 BEPIIHUHE.
Haiinure paauyc 3Toit cdepsl.

1. 1-(3/4)12
2. 21/2

3. (3/2)12
4,212 -1

2 | Ctepa Brucana B exuamuHbii Ky0 ABCDA!B!C!D? . Haitnure mnomans ceuenus

3710t ceps! maockocthio ABIC .
1. pi/6
2. pi/8
3.1/2
4, 1- 212

3 Cdepa kacaeTcst Bcex TpaHeld MPaBUIIBHON YETHIPEXYTOJIbHON MTPU3MBI, KPOME
BEpXHEro ocHOBaHMs. J/lMaroHanbHOE ceYeHHe MPU3MBI, IPOXOIsIIee yepe3 pedpo
BEpPXHEr0 OCHOBAHMS U MapaJuIeIbHOE eMy pedpo HIKHEro, IepeceKaeT cdepy.
Haiigure nnomaap moBepXHOCTH MEHBIIIEH U3 OTCEUEHHBIX YacTel, eciiu pedpa
OCHOBAaHUs IPU3MBI paBHBI 3, @ BEICOTA paBHa 4.

1. 18pi/5
2. 12pi/7
3.12
4.11
4 Cdepa xacaeTcst HIPKHETO OCHOBAHUS €AMHUYHOTO Ky0a U 4eThIpeX pedep BepXHEro

ocHoBanus. KakoBa Ionmajab NOBECPXHOCTH TOM 4acTH C(l)epLI, KOTOpPAasa HAXOAUTCA
BBIIIC BEPXHECTO OCHOBaHUSA?

1. 5pi/16

2. pi/3

3.25

4.4

Bonpoc 10 (Bapuantsl 1-4) — 4 6ania

1

Pemute nHepaBenctBo (X2 +3x-4) W2 - 5 + (16-x2)12) <=0 .
1. {-4} unu [1, 4]




2.(-3,2)
3. [-4, 4]
4. {1} wu (3, 4]

Pemmnte HepaBeHctBo (2X2+X-6) 2 - (4-x2)W2 -x>= 0,
1. {-2} vnu {2}
2. (:2.2)
3. {1} wm (-1, 1)
4.[-2,0)

Pemute HepasenctBo  (3X2 + 4x - 4 )W) - (12-3x2)%2 -4 >= 0.
1. {2}
2.(0,1)
3. (1. 2]
4. {-2} wiu [1, 2]

Pemute HepaBeHctBo  (3X2 +2x -8 ) W2 - (4-x2)12) 212 < 0,
1. [4/3, 2)
2. (-2/3, 1)
3. {4/3| umm {2}
4. {1} vnu (5/4, 2]




