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3ananme 1. (5 6ayutoB) Berancnuts 6€3 KambKyasSTOpa 3HAYCHNUE BRIpAXKEHUS A, eciin
A=+2013-2015-2017-2019+16 .

Pemienmne.

Tycts 2016 = X, Torna 2013=x—3, 2015=x—1, 2017 = x+1, 2019 = x+3.
J2013-2015- 20172019 +16 = \/(x—3)(x ~1)(x +1)(x +3) +16 =

= (X2 =9)(x? —1) +16 =/ x* —10x+ 25 = ,/(x* —5)? = |x? —5=4064251.

Otset: 4064251.

3apanme 2. (10 6amnos) Onpenenuth, 4epe3 CKOJIBKO BPEMEHH IOCJE TOTO, KaK CTPEJIKH 4acoB
MOKa3aJId POBHO 5 4acOB, MUHYTHAsI CTPEJIKA IOTOHUT YaCOBYIO.

Pemenne.
CxopocTh MUHYTHOM CTpesKy B 12 pa3 00Jibllie CKOPOCTH YaCOBOM CTPEIIKH.
[lyctp Yy MHHYT — Bpewmsi, 4epe3 KOTOpPOE€ CTPENIKM 4acoB BCTpeTsATcs. Torga 3a 3To Bpems

yacoBasl CTpeJIKa MePeMECTUTHCS HA X MUHYT, @ MUHYTHAs CTpeiKa — Ha 12X MUHYT.
Y4uuThiBas, 4TO TMEPBOHAYAIBHO MEXKIy MHHYTHOW W YacCOBOM CTpelIKaMH ObUIO 25 MHHYT,

5 {y =12x,
[0JIy4aeM CHCTEMY YPaBHCHHIA:
y=25+X.
3 3 3
Torma, 12x=25+Xx, Xx=2 ﬁ , a y=25+ ZE =27 ﬁ , T.e. MHHYTHas CTpeJika JOTOHHUT

3
4acOBYIO CTpEJNKY uepe3 27 T MUHYT.

OrtBer: 273.
11

3amanme 3. (15 Gamwios) Jlokasate, 4To ypaBHeHHE X' —4x3 +12x% —24x+24=0 He umeer
pelLICHUH.

Pemenne.

x* —4x% +12x% —24x+ 24 = x* —4x% + 4x* +8x* —24x+24 =
(x? —2x)? +8(x? —3x+3) = (x* =2x)? +8((x—1.5)* +0.75) =
(x? —2x)? +8(x—1.5)? +6 = 0.

CnenoBarenbHO, ypaBHEHHE HE UMEET IEHCTBUTENIBHBIX PELLIEHUI.
Yrto TpedoBaNOCH 10KA3ATH.



3aganme 4. (20 OamnoB) Cratuctuka 3HaeT Bc€. B omnom ropome 47,7% Bcex paereit
NPEINOYUTAIOT DJIeKTpOoHHBIE (opmatel kuuT; 15,1% — OymaxHbie ¢opmarbl KHHT, a
ocraBmmmMmcs 37,2% nersm 6e3paznudHo, B KakoM (opmaTe KHUrH. CTaTUCTHKA OTIEIBHO Cpelu
ManbuukoB TakoBa: 33%, 20% wu 47% coorBercTBeHHO. (CKOJIBKO TMPOILIEHTOB JEBOYEK
MPEAMOYUTACT KHUTH B OymMakHOM Qopmate, eciii 63% U3 HUX TPEANOYUTAIOT KHHUTH B
JIeKTPOHHOM (hopmare?

Pemenue.
[lycth B roposie X Majb4MKOB M Y JI€BOYEK, TOrga X+ Y — oOuiee yncio aereil. CocraBum no

YCIIOBHUSM 33J1a4i CJIEAYIOIIYIO TaOIuIly:

DneKTpOoHHBIH popmar bymaxknsiii popmat bespasznnyHo, kakoil popmat
X+y 47,7% 15,1% 37,2%
X 33% 20% 47%
y 63% ? ?

I/ICHOJ‘IBSYSI JaHHBIC BTOPOIO CTOJ'I6Ha Ta6J'II/II_[BI, 3alMIIEM COOTHOIICHUEC «I10 JJICKTPOHHOMY
dopmary»: 0,477(x + y)=0,33x + 0,63y ..
Otcrona momyunm 0,147x =0,153y nmm 49x =51y .

ITonoras m:i:l,mrﬂa x=5Im, y=49m,
51 4

a Ppa3HOCTh 0,151(X+ y)—0,2x=15,1m—10,2m=4,9m JaeT YHUCJIO JCBOYECK, KOTOPBIC
MPEANOYNTAET KHUTH B OyMakHOM (popMare.

Paszgenum 31y pasHocte Ha Y u yMHOXHMM Ha 100%, MmOIydyuM HMCKOMBIM pe3yJabTar:
49m

—/——.100% =10%.
49m

OtBer. 10%

3ananue 5. (20 6awioB) JlelicTBUTENbHBIE UUCIA X, Y, @ TAKOBBI, UTO BBIIOJHAETCS CIEIyIOIIas

X+y=a+]l

. N 2 2
CHUCTEMa pPaBCHCTB: Haiitn npu kakoMm 3HaueHMn a cymma X~ +Y

xy =a’—7a+16.

INpUHHUMACT HauOoJIbIIIEE 3HAUYEHHE.

Pemenne.

x> +y? =(x+y)’ —2xy =(a+1)?*-2(a®* —7a+16) =—a* +16a—31=—(a—8)° +33.

OTKy,[[a noJjyrydyacem, 4To 1pu a= 8 HCKOMag CymMMa IIPpUHUMACT HanOoJIbIIEE 3HAYCHHUC, paBHOC
33.

[[aﬂee, Y4YUTBIBAad YCJIOBUC CYHICCTBOBAHHUA ,HCI\/’ICTBI/ITCHI)HBIX YUCCJl, YHAOBJICTBOPAIOIIUX
CUCTCMC PAaBCHCTB, PCIINM CUCTEMY OTHOCUTCIILHO X. HOHy‘II/IM:

x* —(a+1)x+a?-7a+16=0,

D=(a+1)* —4(a® - 7a+16)=-3a® + 30a—63,

—3a® +30a-63>0,

Otkyna, 3<a<7.

Ha npomexyrke 3<a<7 ¢ynkuusa f(a)=—(a—8)° +33 Bo3pacrtaer u HauGoIbIIEE 3HAUCHHE

JOCTUTAET IIpU & =/ ¥ paBHO 32.
Orper: a=7.




3aganue 6. (30 6amioB) B npsmoyronsauke ABCD AB=2 u BC= V3. Touka E Ha npsIMOit
AB BbIOpana Tak, yto /AED = /DEC. Haiitn AE.

Penrenmne.

E/?J

Heonpenenenusim MOMEHTOM ITOU 3a71a4u ABJIACTCS
pacrionoxenue Touku E Ha mpsiMOii OTHOCHTENBHO ABYX JAaHHBIX Ha HEH
Touek A u B.

Paccmorpum ciyyau:

1. Ecm Touka E Ha mpsimoit nexut mexay Toukamu A u B, To
AE=1.

[Io ceolicTBY mapamienpHbIX HpsiMbIX <AED = /EDC, cienoBareibHO,
ADEC — paBHOOeapeHHbli u EC=CD=2. W3 npsamoyroibHOro

TpeyronbHuka BEC c¢ rumnoreny3oii EC=2 wu kareroMm BC=+/3 1o

l 2
Teopeme ITndaropa naiinem BE: BE = /2% — (\/5) =1.

2. Ecim Touka B Ha mpsmoit nexut mexay Toukamu A u E | 1o

3. Tlonoxenue Toukn A Mexnay Toukamu B um E HeBO3MOXHO, T.K. B 3TOM ciydae

ZAED > Z/DEC, T.e. HE BBIIIOJHIETCS YCIOBUE 3a1a4U.

OtBer: | wm 3.
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3ananme 1. (5 6ayutoB) Berancnuts 6€3 KalbKyasSTOpa 3HAYCHUE BRIpAXKEHUS A, eciin

A=+/2012-2014-2016-2018+16 .

Pemienmne.
[Tycts 2015=X, Torna 2012=x-3, 2014=x-1, 2016 =x+1, 2018=x+3.

J2012-2014-2016- 2018 +16 = /(x—3)(X—1)(x +1)(X +3) +16 =
= J(x2 —9)(x2 —1) +16 =~/x* —10x + 25 =/(x2 —5)? =[x? — 5 = 4060220 .
OTtser: 4060220.

3apanmue 2. (10 6amnos) Onpenenuth, 4epe3 CKOJIBKO BPEMEHH IMOCJE TOTO, KaK CTPEJIKH Y4acoB
MOKa3aJId pOBHO 3 Yaca, MUHYTHAsI CTPEJIKa JIOTOHUT YaCOBYIO.

Pemenne.
CxopocTh MUHYTHOM CTpesKy B 12 pa3 00JibIlle CKOPOCTH YaCOBOM CTPEIIKH.
[lyctb Yy MHHYT — Bpewmsi, 4epe3 KOTOpPOE€ CTPENIKM 4acoB BCTpeTsATcs. Torga 3a 3To Bpems

yacoBasl CTpeJIKa MePeMECTUTHCS HA X MUHYT, @ MUHYTHAs CTpeika — Ha 12X MUHYT.
Y4uuThiBas, 4TO TMEPBOHAYAIBHO MEXKIy MHHYTHOW W YacOBOW CTpeiakaMu ObuIO 15 MHHYT,

y =12x,

MOJIy4aeM CUCTEMY YPaBHCHUM:
y=15+x.

4 4
Torma, 12x=15+ X, X= 1ﬁ ,a y=15+ 1ﬁ = 16ﬁ , T.€. MUHYTHasI CTpEJIKa JOTOHUT YaCOBYIO
4
cTpelnky uepe3 16 1 MUHYT.

OTBeT:16i )
11

3aganme 3. (15 Gawios) JlokasaTh, 4TO ypaBHEHHE X' —6x> +11x% —4x+9=0He umeer
peLIeHui.

Pemenne.

x* —6x3 +11x® —4x+9=x* —6x3 +9x? + 2x? —4x+9=
:((XZ)Z ~2.3x-X° +(3x)2j+2(x2 —2x+1+35)=

(x2 =3x)2 +2(x®* = 2x+D) +7=(x* =3x)% +2(x -1)? + 70

CrnenoBaTenbHO, ypaBHEHHE HE UMEET ACUCTBUTENbHBIX PELHICHUN.
Yro TpedoBaoch 10Ka3aTh



3aganme 4. (20 OamnoB) Cratuctuka 3HaeT Bc€. B omnom ropome 47,7% Bcex paereit
MPEINOYUTAIOT AEKTPOHHBIE (hopMaThl KHUT; 15% — OymaxcHble (hOpMaThl KHUT, a OCTaBIIUMCS
37,3% nersim Oe3pa3nuyHO, B KakoM ¢opmare KHUTH. CTaTUCTUKA OTACIBHO CpPEeId JIEBOUYEK
takoBa: 23,4%, 28,5% wu 48,1% coorBercTBeHHO. CKOJBKO TMPOIEHTOB MAaJbYMKOB
MPEAMOYUTACT KHUTH B OyMakHoMm Qopmare, eciu 53,1% W3 HUX TPEANOYUTAIOT KHUTH B
JIeKTPOHHOM (hopmare?

Pemrenmne.
[IycTh B ropojie X /1€BOYEK M Y MAaJIbUYMKOB, TorJa X + Y — obmiee uncio aereid. CoctaBuM 1o

YCIIOBHUSM 33J1a4i CJIEAYIOIIYIO TaOIuIly:

DneKTpOHHBIH popmar bymaxknsiii popmat be3pasznnyHo, kakoil popmat
X+y 47,7% 15% 37,3%
X 23,4% 28,5% 48,1%
y 53,1% ? ?

I/ICHOJ‘II)EIySI JaHHBIC BTOPOIO CTOJ'I6Ha Ta6J'II/IHBI, 3alMIIEM COOTHOIICHUEC «I10 JJICKTPOHHOMY
dopmary»: 0,477(x + y)=0,234x + 0,531y .
Otcrona momyunm 0,243x = 0,054y wmm 9X =2y .

TTomoxum ngzg,mrna x=2m, y=9m,

a pa3HOCTh 0,15(X + y) —0,285x=1,65m—-0,5/m=1,08m pgaer YKCIO MaIBUYUKOB, KOTOPHIC

MPEANOYNTAET KHUTH B OyMakHOM popMmare.
Pazgenum 51y pazHocte Ha Y u yMHOXHMM Ha 100%, MOIy4MM HCKOMBIM pe3yibTaT:

L£08M ) 6096 =129
9m

OtBer. 12%

3aganue 5. (20 OamioB) J[leiicTBUTeNnbHBIE 4YMCIa X, Y, @ TaKOBBl, YTO BBIOJIHAETCS

X+y=a-1,

ciIcaymomas CUCTEMa pPaBCHCTB!: { Haiitu IIpU KAaKOM 3HA4YCHHUHU a CyMMa

xy =a’ —7a+14.

2 2
X" + Y OpuHHUMAacCT HauOoJIbIIIEE 3HAYEHHE.

Pemenne.

X2 +y? =(x+y)? -2xy =(a-1)?-2(a® -7a+14) =—a’® +12a—27 =—(a—6)> +9.

OTKyI[a noJsriydacm, 4To 1pu a= 6 HCKOMad CymMMa IIPpUHUMACT HaI/I6OHBIHee 3HAYCHUC, paBHOC
9.

[[anee, YUYUTBIBAsd YCJIOBUC CYHICCTBOBAHHUA JE€NCTBUTEIIBHBIX YUCCJl, YHAOBJICTBOPAIOIIUX
CHUCTEME PABCHCTB, PCIIUM CUCTEMY OTHOCHUTECIIBHO X. HOJ’Iy‘II/IMI

x> —(a-)x+a’-7a+14=0,
D=(a-1)? -4(a® - 7a+14) =-3a® + 26a 55,

—3a? +26a—-55>0. Otkyna 1—31§a£5.

Ha mnpomexyTke 1—31 <a<5 ¢ynxuus f(d)=—(a—6)2+9 Bospactaer M HauboMblIEE

3HAUEHHUE IOCTUraeT pu a =5 U paBHO 8.
Otger: a=5.




3aganue 6. (30 6aymoB) B mpsimoyronsauke ABCD AB=5 u BC=4. Touka E Ha mpsmoii
AB BbIOpana Tak, yto /AED = /DEC. Haiitn AE.

Penrenmne.

E/?l

E/1)

D

Heonpenenenusim MOMEHTOM ITOU 3a71a4u ABJIACTCS
pacrionoxenue Touku E Ha mpsiMOii OTHOCHTENBHO ABYX JAaHHBIX Ha HEH
Touek A u B.

PaccmotpumMm ciyqau.

1. Ecm Touka E Ha mpsimoit jexut mexay ToukamMmu A u B, To
AE=2.

[Io ceolicTBY mapamienpHbIX HpsMbIX <AED = /EDC, cienoBaTeibHO,
ADEC — paBHOOeapenHbli u EC=CD=5. M3 npsamMoyroibHOro
TpeyrosbHuka BEC c¢ runoreny3on EC =5 u karetom BC=4 1o

teopeme [Tudaropa naiinem BE: BE = 52 4% =3,

2. Ecou Touka B Ha mpsmoil nexut Mexay toukamu A u E | To
AE =8.

3. Iomoxenne toukn A Mexmy ToukaMu B m E HEBO3MOXHO, T.K. B 9TOM CiIydae

ZAED > /DEC, T.e. HE BBIIIOJHAETCA YCIOBUE 3aJa4H.

OTtBer: 2 w &.



