OTPACINEBASA
! ONMUMNUADA MaremaTtuka. 10 kiaace.
LU WIKONBHUKOB

Bapuanr-11

3apanme 1. (5 6amioB) OnpenenuTs, Yepe3 CKOJIbKO BPEMEHHU IMOCJE TOro, KaK CTPEIKUA 4acoB
MOKa3aJId POBHO 5 4YacOB, MUHYTHAsI CTPEJIKA TIOTOHUT YaCOBYIO.

Pemenue.

CkopocTb MUHYTHOH cTpenkH B 12 pa3 0oJbllie CKOPOCTH YaCOBOW CTPEIIKH.

[lyctb Y MHUHYT — Bpems, yepe3 KOTOpPO€ CTPEIKH 4acoB BCTpeTATCsA. Torga 3a 3To Bpems
YyacoBasl CTpeJIKa ePeMECTUTLCSA Ha X MUHYT, @ MUHYTHasl CTpesika — Ha 12X MUHYT.
VYuuThIBas, 4TO MEPBOHAYAIBHO MEXJAY MHHYTHOM M 4acoBOW cTpenkamu ObLIO 25 MHHYT,

. {y =12x,
MOJTy9aeM CUCTEMY YpaBHEHHIA:
y=25+X.
3 3 3
Torma, 12x=25+X, X=2 Th a y=25+ 21—1 =27 Tk T.e. MUHYTHas CTpejIKa JIOTOHUT

YaCOBYIO CTPEJIKY Yepes 27% MUHYT.

OtBer: 27i .
11

3ananmue 2. (10 6amioB) CpaBHUTH BeipakeHus A u B, ecim 4=+/2018++/2020, B =2/2019.

Pemenne.
Haiinem pasnocts A—B.

A—B =+/2018 ++/2020 — 24/2019 = /2018 ++/2020 —~/2019 — /2019 =

~ (12020 —+/2019 ) (2019 — /2018 =

~ 1 ~ 1 /2019 ++/2018 —4/2020 — /2019
V2020 +4/2019 /2019 ++/2018  (~/2020 ++/2019)(~/2019 ++/2018)

V2018 — /2020

g <
(+/2020 ++/2019)(~/2019 +~/2018)

Tx. A—-B<0,10 A<B, T.c. 4/2018++/2020< 2/2019.

Ortger. +/2018++/2020< 21/2019

3aganue 3. (15 Oamnos). [leiicTBUTeNnbHBIE YWCla X, Y, @ TaKOBbI, YTO BBINOJHAETCS

X+y=a+l

cicayromas CUCTEMa pPAaBCHCTB: { Haiitu IIpru KAaKOM 3HAaUCHUH a CymMmMa

xy =a’—-7a+16.

2 2
X~ + Y npuHHUMAaET HanOOJIbIIIee 3HAUCHHUE.

Pemrenmne.



X>+y>=(x+Yy)* -2xy=(a+1)*-2(a’* —7a+16) = —a* +16a—31=—(a—8)* +33.
Otkyna moyiydaem, 4To npu a =8 HCKOMas CyMMa IMPHHUMAET HauOoJIblliee 3HAYCHHE, PABHOEC

33.

I[anee, YUYUTBIBAasA YCJIOBUC CYHICCTBOBAHHUA ,Z[ef/’ICTBI/ITeJIbeIX YHuCCJl, YAOBJICTBOPAOIINUX
CUCTEMEC PABCHCTB, PCIIUM CUCTEMY OTHOCHUTECIILHO X. HOJIyLII/IMI

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 npomexytke 3<a<7 dyukmus f(a)=—(a—8) +33 Bospacraer 1 HanGoIbIICE 3HAYCHHE

JOCTUTAET MpH a =/ 1 paBHO 32.
OtBet: a=7.

3ananue 4. (20 6aymor) Jan npsmoyrosbauk ABCD . Touka M — cepemuna ctoponsr AB
touka K — cepeauna croponsl BC . Otpesku AK u CM mepecexatorcs B Touke E . Cpasuuts

ionaan 4eteipexyroisankoB MBKE u AECD .

Pelnenmne.
B K C
E
M e
A D

O603HaunM maomaab Yereipexyroapuuka MBKE — §;, a muiomane yetsipexyronbauka AECD
— S,. Yerpipexyronpuuku MBKE u AECD mnonoOuel: AZMEK = Z/AEC (BepTHKaIbHbIE),

AE _CE 2 ABC )
= =— (MGILI/IaHLI TPECYroJIbHUKaA TOYKOH IICpECCUCHUA ACIIATCA B OTHOLICHUH

EK EM 1
1:2). A oTHoueHue miomaae noJooHbIX GUryp paBHO KBajapary ko3¢ duuuenra nogobdus, T.e.

s, (1Y 1
S_: E =—. 3HauuT, IUIOIaJb YEThIPEXYrOJIbHUKA MBKE MCHBIIIE  IIJIOIAIH
2

yerbipexyrojpHuka AECD B 4 pasa.
OrtBer. 4 paza



3apanme 5. (20 6annos) [Toctpouts rpaduk GyHKINU

y=+1-sin? x-1+1tg?x -Vx2 —4x+ 4.
Pemenue.
O/13: x¢g+nn,nez.

[IpeoOpazyem BeIpakeHUE, 3a1atomiee QYHKIIUIO:
y=v1-sin? x-y1+1tg°x -Vx2 —4x +4

y =~cos?x- | 12 ~F(x=2),
cos? x

Lt

C0S X

y =|cos |- x=2,

y=[x-2.

T.o., yautseiBast O[3 x # g +7N, N € Z , 3aIIUIIEM JTaHHYIO (DYHKIIMIO B BUIC
x-2

y =

T
X¢E+nn,nez

1 n300pa3um ee rpaguk (CM. PUCYHOK).

Ya

N




3aganue 6. (30 6amnoB) [loneBoit marepb Tre0I0rOB MPEACTABISAET COO0H yIaCTOK MIIOMIAIBIO
1600 kB.M, cOCTOSAIIMM U3 TPEX NPSIMOYTOJIbHBIX YaCTEN pa3INYHOrO Ha3HAYEHUS U UMEET
dopmy maoroyrobanka ABCEFGHM  (cm. pucyHok). B 1aHHOM MHOTOYT'OJIEHUKE:
MA=GF =20M, MH =15M u GH >10 M. Bokpyr narepst He00X0IMMO BBICTAaBUTh
orpaxkaeHue. HaliTu HaMMeHbIIYyI0 JUIMHY OTPaKJICHHS TAKOTO y4acTKa M BO3MO>KHbIE 3HAUCHUS
e ctopodH BK , KE u GH , mpu KOTOpBIX JJIMHA OTPaXKICHUS TTOJIEBOTO JIareps sIBIsSETCS
HAaWMEHBIIIEH.

C D E
N G F
MJH

B A K

Pemrenmne.

[Inomane yuactka ABCEFGHM S agcerchm =1600M%, a ero mepuMeTp PABEH MEPHMETPY
npsimoyronbauka BCEK . O6o3naunm BK =x, KE =y, GH =z. Toraa nepumerp P =2(x+y),
2>10 ¥ Sgeex = XY = Sapcereum + FG -GH +(MH +GF)- MA = 1600 + 20z + 700 = 2300 + 20z

T.x. GH >10, TO Sgcex 21600+200+700, Sgcek =2500, T.e 2300+ 20z >2500. T.o.,
Xy = 2500.

O, v, T.K. P=2(x+y), T0 P 22(x+25—XOOj.

Bocnonb3yemcsi HepaBeHCTBOM MEXIY CPeIHUM apu(METHUECKUM U CPETHUM T'€OMETPUUECKUM
JIBYX YHCEN:

2500 2500 2500 2500
X+ >2 X-T, X+T >100, npuyemM paBEHCTBO JOCTUTAETCSA TOJBKO MPHU X =

[Tostomy, y > 250

X
2500
T.e. X =50, MOITOMY HanMeHbIee 3Hadenne Gyukimn f(x)= X+ ——— nocruraercs mpu X =50,
X

a f(50)=100. CnenosarensHo, P>2-100, P>200. T.e. HauMeHblllee 3HAUYCHHUE MEPUMETPa
yuactka P =200, BK =50, KE =50, GH =10.
OTtBet: 200M, 50M, 50Mm, 10M.



OTPACINEBASA
! ONMUMNUADA MaremaTtuka. 10 kiaace.
LU WIKONBHUKOB

BapuanTt-12

3apanme 1. (5 6amioB) OnpenenuTs, Yepe3 CKOJIbKO BPEMEHHU IMOCJE TOro, KaK CTPEIKUA 4acoB
MOKa3aJId pOBHO 3 Yaca, MUHYTHasI CTPEJIKa JTOTOHUT YaCOBYIO.

Pemenue.

CkopocTb MUHYTHOH cTpenkH B 12 pa3 0oJbllie CKOPOCTH YaCOBOW CTPEIIKH.

[lyctb Y MHUHYT — Bpems, yepe3 KOTOpPO€ CTPEIKH 4acoB BCTpeTATCsA. Torga 3a 3To Bpems
YyacoBasl CTpeJIKa ePeMECTUTLCSA Ha X MUHYT, @ MUHYTHasl CTpesika — Ha 12X MUHYT.
VYuuThIBas, 4TO MEPBOHAYAIBHO MEXJAY MHHYTHOM M 4acoBOW cTpenkamu Obuio 15 MHUHYT,

L |y =12x,
MOJTy9aeM CUCTEMY YpaBHEHHIA:
y=15+X.
4 4 4
Torma, 12x=15+X, X= 1ﬁ ,a y=15+ 1ﬁ = 16ﬁ , T.€. MUHYTHasl CTpeJIKa JOTOHUT YacCOBYIO

4
CTpPEJIKY 4epe3 16ﬁ MHHYT.

OTBeT:16i .
11

3ananmue 2. (10 6amioB) CpaBHUTH BeipakeHus A u B, ecim 4=+/2017++/2019, B =2./2018.

Pemenne.
Haiinem pasnocts A—B.

A—B = /2017 ++/2019 —2/2018 = /2017 ++/2019 — /2018 — /2018 =

— (V2019 —+/2018 ) (/2018 - /2017 ) =

~ 1 ~ 1 /2018 +/2017 - /2019 - 2018
V2019 ++/2018 /2018 +4/2017  (+/2019 ++/2018)(:/2018 ++/2017)

V2017 —+/2019

= <0
(v/2019 ++/2018)(+/2018 +/2017)

Tx. A-B<0,10 A<B, T.e. /2017++/2019< 24/2018.

Ortgert. +/2017++/2019 < 2/2018



3aganme 3. (15 OamioB) JlelicTBUTENbHBIE 4YMCIA X, Y, A TaKOBbl, YTO BBIMOJHACTCS

X+y=a-1

ciaeAymronias CUCTEMa pPaBEHCTB: { Haiitn npu xakom 3HayeHuM a CcymMma

xy =a? —7a+14.

x? + yZHpI/IHI/IMaCT HauOoJIbllIee 3HAYCHHUE.

Pemenue.

X2 +y2 =(x+y)?-2xy =(a-1)?-2(a® -7a+14) =—a® +12a-27 =—(a—6)* +9.

OTtkyna noJiyyaem, 4To npu a =06 KncKoMas cCyMMa IPUHMMAET HauOoJbllee 3HaUeHUE, PABHOE
9.

Jlaﬂee, YUYUTBIBAasA YCJIOBUC CYHICCTBOBAHUA I[CﬁCTBHTGJIBHBIX YUCCJl, YAOBJICTBOPAIOIINX
CUCTEME PaBEHCTB, PEIINM CUCTEMY OTHOCHUTENBHO X. [lomyunm:

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

—3a? +26a—55>0. Otkyna 1—313as5.

Ha npomexyTke 1—31 <a<b5 ¢yakmus f(@)=—(a—6)°+9 Bospacraer u HanGoibLICE

3HAYEHUE JIOCTHTAeT Mpu a =5 1 paBHO 8.
OtBer: a=5.

3ananmue 4. (20 6amios) Jlan kBagpar ABCD. Touka E — cepeamna croponsl BC, Touka F —
cepenuna croporsl CD . Otpesku AE u BF mepecekatorcs B Touke G . CpaBHUTH ILTOIIAIH
YeThIpEXyTroJbHUKA GECF u tpeyronsaHuka AGF .

Pernenmne.
B E C
G
y F
A D

O6o3HaunM Momans tTpeyronsiuka AGF - S, mmomians yersipexyroipHuka GECF - S,
S
mwiomane kBaapara ABCD - S. Bugno, uto S, +S, = S—(SABE +SAFD)=E (TpeyroabHUKH

ABE AFD o00pa3ylooT npsMOYroJIbHUK B TOJIKBaapata). s cpaBHEHHUS IUIOIIAACH OLEHUM
3HaK Pa3HOCTH ILJIOIIAICH:
S,-S —E—S -S —E—Z(S -S )—§—2(§—S )=2Sg; >0

1 2 2 2 2 2 BCF BEG 2 4 BEG BEG

OTtBer. IInomans TPECYroJIbHUKA 0oJIBIIIE omanan 4Y€ThIpCXyroJbHUKaA.



3aganue 5 (20 6aIoB) [TocTpouts rpadux

y =+1-cos? x - /1+ctg?x - VX% —6X+9.

Pemenue.
Ol3: x#mn,neZ.

[IpeoOpazyem BeIpakeHUE, 3a1aromiee QyHKIIUIO:
y =+1-cos? x - J1+ctg?x - VX2 —6x +9,

1

SIn X

y =|sin x|- x=3,

y=|x-3.
T.o., yautsiBasg O/I3 X # mn, N € Z , 3anuieM JaHHYI0 QYHKIIUIO B BUJIE

_JIx-3
= X£#mh,ne”Z

1 n300pazum ee rpaduk (CM. pUCYHOK).

GbyHKIIIH



3aganue 6. (30 6amnoB) [loneBoit marepb Tre0I0rOB MPEACTABISAET COO0H yIaCTOK MIIOMIAIBIO
2100 kB.M, COCTOALINI U3 TPEX MPSIMOYTOJIbHBIX YaCTEH Pa3IMUHOrO Ha3HAUYEHUS U UMEET
¢dopmy muoroyronsarka ABCEFGHM (cM. pucynok). B nannom mHoroyroasauke: MA = 20
M,GF =30m, MH =15m u GH > 20 M. Bokpyr narepsi HEOOX0IMMO BBICTaBUTh OTPaXKIACHUE.
HaiiT HaMeHbIIYI0 JUIMHY OTpakJICHUS TAKOTO y4acTKa U BO3MOKHbIE 3HAUEHUS JJIUH CTOPOH
BK , KE u GH , mpu KOTOpBIX JUIMHA OT'PAXKICHUS [TOJIEBOTO JIarepsi sSIBJISETCS HAMMEHBIIICH.

E F K
G H

D N M A

C B

Pemenne.

[Inomane yuactka ABCEFGHM  SpgcerghM = 2100M%, a ero mepuMeTp paBeH MepUMETPY
npsimoyronbauka BCEK . O6o3naunm BK =x, KE =y, GH =z. Toraa nepumerp P =2(x+y),
2>20 ¥ Sgeek = XY = Spapcergum + GF -GH +(MH + GF)- MA = 2100+ 30z + 900 = 3000+ 30z .
T.x. z=GH>20, T0 Sgcex =2100+600+900, Sgeek =3600, T.6 3000+30z >3600. T.o.,
xy > 3600.

0, U, T.K. P=2(x+y), 0 P> 2{x+ﬂ)}.

[Tostomy, y > 360
X

Bocmonb3yemcst HepaBeHCTBOM MEXKIY CPeTHUM apu(METHUYECKUM U CPEIHUM T'€OMETPUUECKUM
JBYX YHCEN:

3600 3600 3600 3600
X+ >2.|Xx-——, X+——2>120, nmpu4yeM paBEHCTBO JOCTUTACTCSH TOJBKO MpPU X = ——
X X X X

3600
T.e. X =60, M03TOMY HauMEHbIIIee 3HaUYCHUE (DYHKIIUH f(X) = X+—— nmocturaercs npu X =60
X

, a f(60)=120. CnenoBarenbHo, P >2-120, P >240. T.e. HauMeHblllee 3HAYECHUE NIEPUMETPA
yuactka P =240, BK =60, KE =60, GH =20.
OTtBer: 240Mm, 60M, 60M, 20M.



