OcHoBHOM EIMD no mateMaTuKe

I'Ipocbmanblifi ypOB€Hb
11 Knacc 27.05.2025

MpuMepHbIM BapuaHT 2

YacTb 1

Net B TpeyronbHmnke ABC yron C paseH 30, AD—
6uccekTpuca, yron BAD pasen 22° . Hangute yron ADB.

OTBeET falTe B rpagycax. D
1 B

Ne2. ~1. (A o - =
JaHbl BEKTOPSI a(l, 3) U b( 4,2). HalnTu ckanapHoe npousseaeHue a-b .

Ne3. UMAMHAP M KOHYC MMeIOT 06LLMe OCHOBaHME M BbICOTY. BbicoTa
LUMIMHAPA paBHA paanycy ocHoBaHMA. Maowaab 60K0BOM
NMOBEPXHOCTU UMIMHAPA paBHa 3‘/5. HanamTe nnowaab
6OKOBOM MOBEPXHOCTM KOHYCa.

Ne4. HayuyHasa KoHdepeHuus npoBoanTca B 5 HeN. Bcero 3annaHnpoBaHo 75 0KNaA0B - NepBble TpU AHA
no 17 AOKNaZ0B, OCTaJibHble pacnpezesieHbl MOPOBHY MEXAY YeTBEPTbIM U NATbIMM AHAMM. TMopaaoK
[IOK/1aZI0B onpegenseTca kepebbeBKoM. KakoBa BEPOATHOCTb TOro, YTO AOKAaz npodeccopa M.
OKarKeTcA 3anlaHMpOBaHHbIM Ha NOCAEAHUM feHb KOHbepeHLMm?

No5. B TOproBoM LieHTpe ABa OAMHAKOBbLIX aBTOMaTa npojatT Kode. BepoAaTHOCTb TOro, YTo K KOHLY AHA B
aBTOMaTe 3aKoHuYMTCA Kodbe, paBHa 0,3. BepoAaTHOCTb Toro, 4To Kode 3aKOHUMTCA B 060MX aBTOMATaX,
paBHa 0,12. Halgute BepOATHOCTb TOrO, YTO K KOHLY AHA Kode ocTaHeTcs B 060MX aBTOMATax.

l —2-x

Neb6. PewwuTte ypaBHEHME (5) =9.

Ne7.  Harpgute 3HaueHue Bbipaxenua 1041og, §/§

Ne8. Ha pucyHke nsobpaxeH rpadmk y = f' (x) — NPOM3BOAHOM DYHKLMM f(x) , onpeaeneHHoM Ha
WHTepBane (—2;21). Halaute KonnyecTBo To4EK MUHMMYMa YHKLUM f(x) , MIPUHaZNekKalLMX
OTpesKy [2;19].

MatematnkaOHNanH

BALL OH/IAFH YYMTE/Ib MATEMATMKM

www.mathcourse.ru



T

Ne9.

Ha6noaatenlb HAX0AMTCA Ha BbiCOTe /1, BblpaXXeHHOM B MeTpax. PaccTosiHMe oT HabatogaTens Ao
Hab1t04aeMOM MM JIMHWM FTOPM30HTA, BblparKEHHOE B KMJIOMETpPaX, BbluMCAETCA Mo hopMyne

/Rh .
[ = % , rae R =6400 km — pagmyc 3eman. Ha KakoW BbICOTE HaxXoAMTCA HabaogaTe b, €Cu OH

BUAMT IMHUIO TOPU30OHTA Ha paccTosHMM 16 KuomeTpos? OTBET JalTe B METPaX.

Ne10.

Tennoxon NpoOXoAMT MO TEYEHUIO PEKM A0 MYHKTA Ha3Ha4veHWs 255 KM 1 nocsie CTOAHKM BO3BpallaeTcs
B NMYHKT OTNpaBaeHusa. HalamTe cKopocTb TENI0X0Aa B HEMOABUIKHOM BOJE, €C/IM CKOPOCTb TEYEHMS
paBHa 1 KM/4, CTOAHKa A/IMTCA 2 Yaca, a B MYHKT OTNpaB/ieHMA TENJI0X0Z Bo3BpallaeTca yepes 34
yaca nocse oTnbITMA U3 Hero. OTBET JaMTe B KM/ Y.

Ne11.

Ha pucyHke 1306paskeHbl rpadmku PyHKLMMI f(x) =ax’ +bx+c u g(x) = kx , KoTopble

nepecekaiotca B Toukax A u B . Hanamte abeumccy Touku B .

Ne12.

Ne13.

Hanamte ToUKy MakcMmyma QyHKUMKM Y = x*—12x* +36x+87.

Yactb 2
a) PeluuTe ypaBHeHMe Zcos(27z+2x)—2—\/§sinx =6 ++/12sinx.

)

. T T
6) HalamTe Bce KOpHM 3TOro ypaBHEHMA, NpUHAANEKaLLMe UHTepBany {—— } .

Ne14.

B npasunbHoit TpeyronbHoit npusme ABCA B,C; otmetuan Toukmn M n K Ha pebpax A4, n A B,
COOTBETCTBEHHO. M3BeCTHO, Yto A M =2AM, AK =KB,. Yepes Toukn M n K nposeseHa
MNOCKOCTb @ NepneHAnKynsapHo rpain ABB A, .

a) JloKaxuTe, 4TO NMMOCKOCTb ¢ NpoxoauT Yepes BeplmHy C| .

6) Harigute nnowaab cevenms npusmbl ABCA B,C, nnockocTbio & , ecnm Bce pebpa Npu3Mbl paBHb
20.
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27x+1 _ 3 . 9x+1 + 3x+2 _ 1

PewwnTe HepaBEHCTBO >0

Ne15. 50x* +50x +12,5

Ne16. 15 pekabps 2025 roga nnaHMpyeTca B3ATb KpeauT B 6aHKe Ha cyMMy 18 MAH. py6aei Ha 72 mecAua.
YcnoBua ero BosspaTa TaKoBbl:

- 1-ro YMcna Kaxzaoro mecaua Joar Bo3pacTaeT Ha 1% no CpaBHEHMIO C KOHLOM NpeapblayLiero Mecaua;
- CO 2-ro no 14-e YUCNI0 KaXKA0ro MecsaLla HeobXxoAMMO OJHMM NNATEKOM OMNNATMTb YacTb A0ra;

- 15-ro uMcna Kaxkgoro mecsina Jor AOJIKEH ObiTb Ha OA4HY M Ty XKe BEJIMYMHY MeHbLUe gosra Ha 15-e
4YKUC/I0 NpeablayLWEero Mecsaua;

- K 15 pgekabpa 2031 roga KpeamT JO/KEH 6bITb MONHOCTbLIO MOralleH.

YeMy paBHa 06LLas cymma nnatexken B 2027 roay?

Nel7.  JAan napannenorpamm ABCD c octpbim yrnom DAB . B Hem onyueHbl Bbicotel BP v BQ Ha
ctopoHbl AD n CD cootBeTcTBeHHO. Ha cTopoHe AD oTMedeHa Touka M Tak, yto AM =BP.
U3BecTHo, uTo AB = B(Q.

a) Jokasatb, yto BM = PQ .
6) Hargure nnowaab tpeyronbiuka APQ , ecaim AM =BP =12, AB=BQ =15.
Ne18.  Halaure Bce 3HAYeHUA NMapaMeTpa d, NpU KaxKAoM M3 KOTOPbIX YpaBHEHWE
2
(5x+‘x—a2‘—4|x+l|—a2) +(a+2)(5x+‘x—a2‘—4|x+1|—a2)+1:O MMeeT POBHO /1Ba
pa3/IM4HbIX KOPHA.
Ne19. Ha gocke 3anmcaHo 10 pas/iMyHbIX HaTypasibHbIX YMcen. M3BeCTHO, YTo cpeaHee apudMeTnyecKoe

JIIOBbIX YeTbIpEX UK CEMMU YMUCEN ABNAETCA LIEIbIM YUCIIOM.

a) Mor/sio M Ha JOCKe OAHOBPEMEHHO ObITb 3anMcaHbl Ynucna 563 n 141772

6) MoXKeT i1 0AHO M3 HaMNMCaHHbIX Ha AOCKEe YMces 6biTb KBaApaTOM HaTypasibHOrO YMC/ia, €CMU Ha
JocKe yncno 5637

o 2
B) Halante MUHKMMabHOE 71, MPY KOTOPOM OAHOBPEMEHHO 3amnmcaHbl YmMcia 1 u n' .

= Omsemasi

Ne1 Ne2 Ne3 Ne4 Ne5 Neb6 Ne7 Ne8 Ne9 Ne10 Ne11 Ne12
52 -10 3 0,16 0,52 -1 13 2 20 16 4 2
Ne13 Ne146 Ne15 Ne16 Ne176 Ne18 Ne19
a)
—z+27rk; —2—ﬁ+27zk; 1 (=00 =4);
3 3 25043 _1;_5 5 (Ogj a) Hem,
T ok —3—”+27zk 3 | 4635 000 13,5 4 6) Hem,
4 4 (__;Ooj 0 8) 13.
. z 5
6) ——i—— 4
4" 3
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»  PeweHue

Yacmb 1

B tpeyronbHuke ABC yron C pasen 30 , AD —6uccekTtpuca, yron BAD paeeH 22° . Hangute
yron ADB. OTBeT panTte B rpagycax.

(
PeweHue:

Nockonbky AD —6uccektpuca, 1o LDAC = ZBAD =22".
ZADB — BHelwwnui yron aADC , nosTomy
ZADB = Z/DAC+/ZC =22 +30 =52

Omsem: 52.
A £ B
Ne2. JaHbl BEKTOpDI Zz(l; —3) 7 Z;(—4;2). HaitTi ckanspHoe npouseegeHue a-b.
PeweHue:
a(1;-3)-b(~4;2)=1-(~4)+(-3)-2=-10. Omeem: -10.

Ne3.  LMAMHAP M KOHYC MMeT 0bLiMe OCHOBaHME U BbICOTY. BbicoTa umManMHApa paBHa paguycy

ocHoBaHuA. Maowaab 60KOBOM NOBEPXHOCTU LMIMHAPA paBHa N2, Hanaute nnowaab 60KoBOM
NoBEepXHOCTU KOHyca.

PeweHue:
o Mo ycnosuio, h =r , Torga obpasytouwas [ = F\/E (rvnoTeHys3a
paBHOGEPEHHOI0 NPAMOYI0JIbHOrO TPEYro/ibHUKA).
3
S =27r-h, 32 =221, = —=.
60K.Y \/5
3
Sooer. =L =707 T 2=nr 223-\/523. Omgem: 3.

Ne4, Hay4Hasa KoHdepeHuusa npoBoamTca B 5 aHe. Bcero 3annaHupoBaHo 75 A0OKNafoB - NepBble TpU
AHA no 17 foKnapoBs, ocTajibHble pacnpeesieHbl MOPOBHY MEXAY YETBEPTbIM U NATbIMM AHAMM.
MopAagaoK foKNaaoe onpegenserca xKepebbeBkol. KakoBa BEpOATHOCTb TOro, YTO AOKAA,
npocgeccopa M. oKaxeTcs 3anJlaHMpOBaHHbIM Ha NocaeAHMM AeHb KoHdepeHLMn?

PeweHue:
1) 17-3=51 poknaz 3annaHMpoBaH Ha nNepBsble TPpH AHA.

2) (75 — 51) :2 =12 [0KNaoB Ha Kax/blM M3 OCTaBLUMXCA YETBEPTbIM U NATbIM JeHb KOHdepeHLMu.

3) byaem cuuTaTb MCXOA0M MOPAAKOBBIM HOMEP AOKAaja npodeccopa M. Bcero TakmMx paBHOBO3MOMKHbIX
ucxodos 75. bnaronpmaTcTBYIOT yKasaHHOMY COBbITMIO "A0KAa npodeccopa M. oKaxeTcsa 3an/jaHMpOBaHHbIM Ha
nocneaHUn AeHb KoHdepeHumn" 12 ncxodos (nocnegHue 12 HOMEPOB B CMIMCKE A0OKaZoB). MickoMas

12 4

BEPOATHOCTb paBHa — = 25 =0,16. Omsem: 0, 16.

Ne5. B TOproBoM LieHTpe ABa OAMHAKOBbIX aBTOMaTa npogatoT Kode. BepoaTHOCTb TOro, YTo K KOHLLYY
OHA B aBTOMaTe 3aKOHYMUTCA Kode, paBHa 0,3. BeposTHOCTb TOro, 4YTo Kohe 3aKOHYMTCS B 060MX

aBTOMaTax, paBHa 0,12. HalauTe BepoATHOCTb TOro, YTO K KOHLY AHA Kode ocTaHeTcA B 060MX
aBTOMarTax.

PeweHue:

Mockonbky 0,3-0,3#0,12, To cobbiTHA "Kode 3aKOHUMTCA B 1-M aBTOMATE" U "Kode 3aKOHUMTCA BO 2-M
aBTOMate" 3aBUCMMble. COCTaBMM Tab/IMLYy BEPOATHOCTEN BO3MOXKHbIX PE3Y/IbTAaTOB B KOHLE AHSA.
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2-0 aamomam
Kodge 3akoH4YunCa Koge ocmancsa
1-U Kodpe 3axkoH4usca 0,12 0,3-0,12=0,18
aemonam Kogpe ocmanca 0,3-0,12=0,18 | 1-(0,12+0,18+0,18) = 0,52

Unn apyrum cnoco6oM. CobbiTve A - Kode 3aKoHUMACA B 1-M aBTOMATE U €ro BepPOATHOCTb P(A) =0,3.
Co6biTe B - Kode 3aKOHUYMCA BO 2-M aBTOMATE M €ro BEPOATHOCTb P(B)=0,3 . Cobbitve ANB - Kode

3aKOHYM/ICA B BYX aBTOMaTax U ero BEPOATHOCTb P(AmB) =0,12. Cobbite AU B - Kode 3akoHUMNCA IM60
B 1-M aBTOMaTe, /IMO0 BO 2-M U €ro BEPOATHOCTb

P(AUB)=P(A)+P(B)-P(ANB)=0,3+0,3-0,12=0,48.

Torza BepoATHOCTb CO6bITMA «Kode ocTancsa B 060Mx aBTomaTax» paBHa 1—0,48=0,52.

Omsem: 0,52.
1 —2-x

Ne6. PewuTe ypaBHeHHe (5) =9.

PeweHue:
—2-x

(éj =9, (9‘1)7H =9, 9 =9' 24x=1 x=1-2, x=-1. Omsem: -1.

Ne7.  Hampute 3HaueHue Bbipaxkenuna 1041log, §3.
PeweHue:

) o104

104log, §/3 =104-log, 3% = RRIEE Omsem: 13.

N8 Ha pucyHKe nsobpaxkeH rpapmk y = f' (x)— nNpov3BoAHOM (PYHKLMM f(x) , onpeaeneHHoOM Ha
MHTepBase (—2;21) . HanguTe KoiMyecTBo TO4EK MMHUMYMa (PYHKLMM f(x) , IPUMHagNeKalmx

OTpe3Ky [2;19] .

u=f'(x) PeweHue:
B Toukax, rae f (xo) =0 u npoxoas yepes

HUX, NPOM3BOJHAA MEHAET CBOM 3HaK C «-» Ha
L «+» BYAYT MUHUMYMbI DYHKLMKM. TaKMX TOYEK
Ha oTpe3sKe [2;19] Jse.

Omsem: 2.

Ne9.  Ha6niogaTesib HAX0AUTCA Ha BbiCOTe /i , BbipaXKeHHOM B MeTpax. PaccTtosHMe oT Habaogatena 4o
Ha6/1l04aeMOM UM JIMHMM FTOPU30HTA, BbipaXKeHHOEe B KMJIOMETpaXx, BbluUcaAeTcA no dopmyie
f Rh
= % , rae R =6400 xm— paguyc 3emau. Ha KakoM BbicOTe HaxXo4MTCA HabaogaTeNb, eCin
OH BUAMT JIMHUIO FTOPM3OHTA Ha paccToAHUU 16 KnnomeTpos? OTBeT JalTe B MeTpax.
PeweHue:
6400h 64h
6=,/—, 256=——, h=20. Omsem: 20.
500 5
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Ne10. Tennoxop NpoxoAMUT MO TEYEHUIO PEKU A0 NMYHKTA Ha3HA4YeHUA 255 KM U Noc/ie CTOAHKM

BO3BpalLaeTca B MYHKT OTNpaBaeHua. Hanaute cKOpocTb TENI0X04a B HEMOABUKHOM BOAe, €C/M
CKOPOCTb Te4YeHUA paBHa 1 KM/4, CTOSIHKA A/IMTCA 2 Yaca, a B MYHKT OTNpaBJ/ieHUA TenJioxos
BO3BpalyaeTca Yyepes 34 yaca nocse oTn/bITUA U3 Hero. OTBET JanTe B KM/u.

PeweHue:
nycte V, e = X kM/4 (x> 0), Toraa

S V t
Mo TeyeHuo 255 x+1 255
x+1
MpoTUB TeYeHMs 255 x—1 255
x—1
255 +—255 =34-2, x=1
x+1 x-1

255x +255+255x — 255 = 32(x2 - 1)
32x> —510x-32=0
16x> —255x—16=0

D =255 +4-16" = 65025+ 1024 = 66049 = 257°
e 2554257 16
32

Omsem: 16.

Net1 Ha pucyHKe nsobpaxkeHbl rpacmkn hyHKLUUHI f(x) =ax’+bx+c u g(x) = kx , KoTopble

nepecekatorcsa B Toukax 4 u B . Hangure abcumccy Toukn B.

PeweHue:

1) Npsamas g(x) = kx npoxoamuT Yepes TOuKy (1;3) 3=k-1, k=3;
g(x) =3x.

2) Mapa6ona f(x) = ax” + bXx + ¢ NPOXOANT Yepes TOUKY (O;O) ,
3Haumt, ¢ =0.

(2;2) 2=4a+2b; (—1;2) 2=a-b

2=4a+2b a=1 x)=x"—x
I - 4, 0=3a+3b, a=-b, /(%)
0 1 !
x)=3x
g( ) : xP—x=3x, x’—4x=0,
3) f(x):xz—x Omsem: 4.
x,=0 x,=4
Ne12Z.  Hajipute TouKky MaKcMMyMa dyHKLMM y=x —12x"+36x+87.
PeweHue: "
y=x'—12x*+36x+87, D(y)=R A +

Y =3x% —24x+36, y =0 v TN T

x=6 x,=2 Omsem: 2.
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Yacmob 2

a) Pewute ypasHenue 2cos(27+2x)—2— J8sinx =6 ++/12sinx.

Ne13.
T T
6) HalauTe BCce KOpHM 3TOro ypaBHeHUA, NpUHagieKallimMe MHTepBaly {—5; 5}
PeweHue:
a) 2005(272. + 2x) o \/§sinx _ Jg+ 12 sin x 6) OT60p KOpHEM, NPUHAANEKALLMX OTPE3KY

2¢0s2x—2—2/2sinx =2 -3 -23sinx=0 [—g; ﬂ
2(1-2sin’ x) = 2= 242 sin x — /3 (/2 + 2sinx) = 0 -
—4sin’ x - 2+/2 sinx — /3 (V2 + 2sinx) = 0
—2sinx(V2 + 2sinx) - V3 (V2 + 2sinx) =0
(V2 +2sinx)(2sinx++/3) =0

J24+2sinx=0  2sinx+/3=0

B 5

sinx=——— sinx =———

2 2 =
x=-Z 4ok x=—%+27rk 722_ -
3 2 hETRTTY
x=-2Z onk x=—7ﬂ+2ﬂk
Vs 2 Vs RY/2 T T
Omsem: a) —§+272'k, —-—+2rk, —Z+271'k, _T+2”k’ keZ;6) —Z;—g,

Ne14. B npaeunbHoit TpeyronbHoii npusme ABCA B,C, otmetim Toukn M u K Ha pe6pax AA, v
A B, cootBeTcTBeHHO. M3BecTHo, 4to AM =2AM, AK=KB, . Yepes Toukn M u K
npoBe/eHa NJI0CKOCTb @ NepreHAuKynspHo rpaimn ABB 4.

a) JlokaxuTe, Y4TO NJIOCKOCTb (¢ MpoxoAuT Yepes BepumHy C,.
6) Haiiaute nnowanp cevenmna npusmbl ABCA B,C, nnockoctblo ¢ , ecnm Bce pe6pa NpU3Mbl

paBHbI 20.

c, B, PeweHue:

a) MocKkonbKy NpM3Ma NpaBuJ/IbHas, TO OHa NpAMas u
aA4,B,C, — paBHocTopoHHMI. Touka K —cepesuHa pe6pa

K A,B, , 3vaumt, C K — mepnaHa u Bbicota 2a4,B,C,,
CK1LAB, . A4, L ABC, nw CK c ABC,
cneposatensHo AA, L C\K . Monyummm, yto CK 1 ABB,,
torga nnockocte C,KM | ABB, Mo ycnosuio o L ABB, w
M.,K ea,3Haumr, CKca.

6) MK c ABB, w C,K 1. ABB,, torpa C,K L MK .
Nonyunnu, yto aMKC, — npsamoyronbHbIi u

MK -C\K
SMKC, = T .

Ay

A
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B aABC, CK = A1321\/§ - 202@ —1043. 4K = Afl 20 2 —%

40
3
2
B aMAK MK =\|MA> +KA® = 102+(?j 0 g =MK2C1K=; 530 1043 25(;«/5'

27x+l _ 3 . 9x+l + 3x+2 _ 1
>

Ne15. PewmnTe HepaBeHCTBO >
50x"+50x+12,5

PeweHue:
3

1)27HJ_3.9H1+3H2_1:(TM) 3(3Hq2+3_3wl_13:(3ﬁl_1f

2
2) 50x° +50x +12,5=50 x2+x+£ =50 x2+2-l-x+l =50 x+l
100 2 4

2
(31 -1) o (3*“—30)3>0 (3-1)'(x+1-0)' _  (x+1) x+1
- 2 =Y =Y

~>0, >0

1 1y 1Y ] 1y
50 x+— X+ — X+ — X+ — X+ —
2 2 2 2 2

|
AL
<
4

=1 x

o |

Omsem: [—l;—l)u(—l;ooj .
2 2

15 pekabpsa 2025 roga nnaHupyeTcs B3ATb KpeauT B 6aHKe Ha cyMMy 18 MAIH. py6aeit Ha 72
mecAaua. YcnoB1a ero Bo3Bpata TaKoBbl:

- 1-ro YMcsa Kaxkaoro Mecsua AoJir Bo3pactaeT Ha 1% Mo CpaBHEHMIO C KOHLOM NpeablayLiero
mecaua;

Ne16.

- €O 2-ro no 14-e YUC/I0 KaxK[oro mecsAua Heo6xXxo4MMo OAHUM NJIaTEXKOM OMJIaTUTb YacTb
JoJra;

- 15-ro uMcna Kaxkgoro Mecaua JoJir o/KeH 6biTb Ha O4HY U TY Xe Be/IMYMHY MeHblue AoJra
Ha 15-e uncno npeablaywero Mecaua;

- K 15 pgeka6pa 2031 roga KpeauT A0/KeH 6biTb NOJIHOCTbIO MOraLleH.
YeMy paBHa obuias cyMMa nnatexken B 2027 roay?

PeweHue:

3a 72 mecAaua gonar neped 6aHkomM B 18 000 TbiC. py6. NO COCTOSHUIO Ha 15-€ YMCI0 Kaxkaoro Mecaua A0JIKEH

18 000
YMEHbLAaTbCA A0 HY/1IA paBHOMEPHO. Torpa exxemecayHo Jonr YMEHbLIAETCA Ha

=250 TbIC. py6.
Ha4ucsieHHble Bbinnamei Jonz
Mecay npoueHmsi €o 2-20 no 14-e qucso Ha 15-e YUCTo Mecaua
Ha 1-e yucso mecAaya mecAaya u
Jlekabpb
025 18 000
1‘?3282” 18 000-0,01=180 180 +250 = 430 18 000—1-250=17 750
11. |'.|;).F|6pb _
2026 18 000—11-250=15 250
12. §§;Z6pb 15250-0,01=152,5 152,5+250 = 402,5 18 000—12-250 =15 000
MatemaTnkaOHNaMH

BALL OH/IAFH YYMTE/Ib MATEMATMKM
www.mathcourse.ru



13'2’2;@3” 15 000-0,01 =150 150 + 250 = 400 18 000—13-250 =14 750
23. |'.|;).Fl6pb _

foa 18 000 —23-250 =12 250
24. §§;§6pb 12 250-0,01=122.5 122,5+250=372,5 18 000—24-250 =12 000

MocneaoBaTeNbHOCTb BbINAAT ABAAETCS apMDMETUYECKOM NPOrpeccuent, No3ToMy Cymma nnartexken B 2027 roay

cocTaBuT Z:w-l2=772,5~6=4 635 TbiC. py6.

Omsem: 4 635 000.

Ne17.  fan napannenorpamm ABCD c octpbim yrnoM DAB . B Hem onyweHbl BbicoTbl BP 1 BQ Ha

ctopoHbl AD v CD cooTtBeTcTBEeHHO. Ha cTopoHe 4D oTMeuveHa TouKa M TakK, 4To
AM = BP . MsBecTHO, ut0 AB =BQ.

a) Aokasatb, uto BM = PQ.
6) Haingure nnowagb tpeyronbHuka APQ , ecom AM =BP =12, AB=BQ =15.

B ¢ Pewenue:

a) Nyctb £LDAB = o 1, NOCKOJIbKY B Napanienorpamme
NPOTMBOMOJIOKHbBIE YTbl paBHbl, T0 /BCD =« .

A2ABP v aBCQ — npamoyronbHble, Tak Kak BP v BQ —
BbICOTbI MapajfiesorpamMma, Toraa

7 ZABP=/0BC=90 —a.

/ZDAB+ ZABC =180 Kak 04HOCTOPOHHME Yr/ibl NpU
napannenbHbix npambix AD n BC v cekywen AB .

A : P M D
o+ ZABP+/PBQ+ZQBC =180, a+(90 —a)+ ZPBQ+(90 —a)=180, ZPBQ=a.
ZABC

aMAB =aPBQ no gsym ctopoHam u yray mexay Himm ( AM = BP , AB = BQ , ZDAB = ZPBQ).
Torpa BM = PQ.

B K c 6) Yepes Touky Q nposeaem nepneHamkynap KH «

1
ctopoHam AD n BC. Torpa S p, = EAP-QH.

| _ B aABP AP=+/AB>—BP> =15 -12* =9,
- _ _BpP_12_4

. BP 12 4
=" 15 =——= MsSmog=—s-=—=—.
AP 9 3 AB 15 5
o — = BQ 4 15 45
; _ - 1_ - — -
-y . s e : B aBQC l‘ga—QC, 3—QC, QC—4.
. 45 4 1
B aCOK QK=QC~s1na=T~§=9. OH=HK -QK =12-9=3. SAPQ=5~9~3=13,5.
Omsem: 6) 13,5.
MatemaTnkaOHNaMH
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No18. HanauTe BCce 3HaYeHUA napameTpa d, NPU KaXKAOM M3 KOTOPbIX ypaBHeHUe
2
(5x+‘x—a2‘—4|x+l|—a2) +(a+2)<5x+‘x—az‘—4|x+l|—a2)+l: 0 mmeet posHO aBa

Pa3/IM4HbIX KOPHA.

PeweHue:
Myctb ¢ =5x+ ‘x - az‘ - 4|x + 1| —a®, Torga ucxoaHoe ypaBHEHME MpUMET BUA ¢~ + (a + 2)t +1=0.
Uccnepyem 3ameHy.

o 2
Hym nogmoay/ibHbIX Bblpaxkenuit: x —a” =0, x=a” u x+1=0, x=—1. 3ameTum, uto a’ > —1 npu No6bI>
3HaYeHUax a.

Mpu x < —1 nonyumum ypaeHeHue t =8x+4; s} N _ n
npu —1< x < a” nonyunm ypaeHenue ¢ = —4; (, 5 = —
npu X >a’ ypasHeHue npumet Bug ¢ =2x—4a’ —4. - N ¢
M306pasmnm cxemaTmyeckn rpaduK ypaBHEHMSA /
t:5x+‘x—a2‘—4|x+l|—a2.
Mpu x <—1 1 X >a’ ofHOMY 3HAYEHMIO X COOTBETCTBYET
0/1HO 3HayeHue ¢, npyn —1 < x < a t=—4wu ypaBHeHWe 1 o /
t=5x+ ‘x - az‘ - 4|x + 1| — a” MIMeeT 6ECKOHEYHOE MHOXKECTBO ' 0
peLleHuH. : :
Torga KBagpaTHoe ypaBHeHue ¢~ + (a + 2)t +1=0 6yger ; :
MMETb POBHO /Ba Pa3/IMYHbIX PELLEHMUSA, EC/IN BbIMOHAOTCA —4
D>0
yc/ioBus .
#—4
a<—4
D=(a+2) —4=a(a+4)>0 ||z>0 9\ (9
; , , ae(—oo;—4)u(0;z)u(z;ooj.
(-4) +(a+2)-(-4)+1=0 ai%

Omsem: (—o0;—4)U (O; 2) v (2;“)) .
4) \4

Ne19. Ha pocke 3anucaHo 10 pas/siMyHbIX HaTypasibHbIX YMcesn. M3BecTHO, 4YTO cpefHee
apudmeTHUHecKoe /IIoObIX YeTbIpeX UM CEMM YMUCEN ABNAETCA Lie/IbIM YUCIIOM.
a) Morsaio M Ha AOoCKe OfHOBpPEMEHHO 6bITb 3anucaHbl Ynucna 563 u 1417?
6) MokeT I 04HO M3 HanMCaHHbIX Ha AOCKe Yucen 6biTb KBaAPaTOM HaTypaJibHOro Y1caa, eciu
Ha JOCKe 4ucao 563?

“ 2
B) Hanpgute MMHUManbHoe 7, NnpHu KOTOpOM O4HOBpPEMEHHO 3anMCaHbl Y1Csa Tmun.

PeweHue:
Jllobble ABa HaNUCaHHbIX YMC/1a AaloT OAMHAKOBbIE OCTATKM OT AEJIEHMA Ha 4 UM Ha 7: eCu B3STb TpU UK
LIeCTb APYrMX YMCEN M 106aBUTb K HUM OJHO M3 3TUX [ABYX, TO B 060MX C/lyYasix CyMma 6yaeT KpatHa 4 unm 7,
3HAYMT, Y 3aMeLLaloLWMX ApYyr Apyra YMcen oguHakoBble ocTaTku. CnegoBaTesibHO, pa3HOCTb JIObIX ABYX
yncen KpatHa 4 M 7, a No3ToOMy U MX HaMMEHbLUEMY 0BLLEMY KpaTHOMY - 28. 3HauMT, BCE YMCna AaroT
0ZIMHAKOBble OCTAaTKM OT AesieHuA Ha 28. HanpoTtuB, ecniv y BCex YMcen oCTaTKM OAMHAKOBbI, TO CyMMa
YeTbIpex Uau CEMU U3 HMX byaeT KpaTHa 4 uam 7.
a) Yucno 563 npu geneHun Ha 28 gaet ocTaToK 3, a umcno 1417 - octatoK 17, NO3TOMY OHM He NOAXOAAT.
6) 3aMeTMM, YTO KBaZpaTbl YETHbIX YUCEN KpaTHbl 4, a KBaZpaTbl HEYETHbIX YMCEN NpeaCTaBMMbl B BUAE

2
(4x + 1) =16x" £8x+1. ChegoBatenbHo, 1> He MOXeET NpU A€NEHUM Ha 4 aBaTb OCTATOK 3, @ MMEHHO
TaKoM OCTATOK AaeT umcsio 563.
B) TpebyeTcs, 4Tob6bI n’ npu AeneHnn Ha 28 TaKKe AaBaso B ocTaTKke 1, TO eCTb YTOGbI
n—1= (n — 1)(n + 1) 6b1/10 KpaTHO 28. 3aMETUM, UYTO OAMH U3 MHOXKMTENEN A0/IKEH BbiTh YETHBIM, YTO
MaTtematnkaOHNaUH
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noBJ/iIeYeT 3a CO60M YETHOCTb BTOPOro, MOCKO/IbKY OHM OT/IMYalOTCA Ha 2. bosiee Toro, oauH U3 MHOXMTENEN
HaLUeso AennTCA Ha 7. MMHKMMaIbHOE HaTypasibHoe YeTHOE YMCI0, KpaTHoe 7 - 3To 14, oTkyaa n=13.

B KayecTBe npmMmepa MoXHO BbiGpaTb uMcia 1, 169 = 13 u ewe 8 Mo6bIx APYrUX Yncen, Aavowmx npu

AeneHunu Ha 28 ocTaTok 1.
Omsem: a) Hem, 6) Hem, 8) 13.
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