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3anaua 1. (4 6aaa)
Haiit 3HaueHne YUCIOBOTO BhIpaXKeHUs A, eciu
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Penienne.

o o
e

—1000- \f \[+1017 —1000- \F 5-\P+1,017 -
\F 5 21\5

2(28 3+1+4-28)

=1000-(1+1,017)=1000-2,017 = 2017..

Ortser. 2017.
3anaua 2. (4 6aaga)
Tpu muMcTepHbl OAMHAKOBOTO 00bEMa HAUMHAIOT OJHOBPEMEHHO 3aIOJIHATHCS HE(PThIO,
npudeM B nepByro nocrymnaetr 100 TuTpoB B MUHYTY, BO BTOpPYIO — 60 JTUTPOB B MUHYTY, B
TpeTbto — 80 IUTPOB B MUHYTY. B HauanbHbII MOMEHT mepBas LUCTEpHa ObLIa MycTa,
BTOpasi U TPEThbsl LUCTEPHbI — YACTUYHO 3aIlOJIHEHBI. Bce Tpu LHMCTEPHBI MOJHOCTHIO
3aIlOJIHWINCh OAHOBPEMEHHO. BO CKOJIBKO pa3 KOJIMYECTBO HE(PTU B HAYaJbHBIM MOMEHT
BO BTOPOH LIUCTEPHE OBLIO OOJIbILE, YEM B TPEThEN ?
Pemenne.
[Ipumem oObeM nucTepHsl paBHble V' autpoB. [lycTh nepBoHayanbHbIl 00beM HEPTH
BTOPOI LIUCTEPHBI PaBEH X , TOI1a HEOOXOAUMO 3aIIOJIHUTh (V - x) OT ee 00beMa; MyCTh
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NepBOHAYATIBHBIN 00beM HE(DTU TPEThEH LIUCTEPHBI paBeH ), TOrJa HEOOXOIUMO
3aM0JIHUTD (V - y) oT ee 00beMa. Tak Kak Bce TP LUCTEPHBI MOJHOCTHIO 3aMOTHUINCH
OJIHOBPEMEHHO, TO Ha 3aIOJIHEHHUE MEPBOM MOJHOCTHIO MYCTONW LUCTEPHBI MOTPEOOBATIOCH
0,01-7V munyt. Torna nepBoHadagbHbIil 00BEM BTOPON LIUCTEPHBI paBEH

60-0,01-V =V —x, x=0,4-V ; neppoHayanbHbI1 00bEM BTOPOU TpeThEl LIUCTEPHBI
paBen 80-0,01-V =V -y, y=0,2-V . CnenoBareinbHo, KOJUYECTBO HE(PTH B HaYATTHLHBIN
MOMEHT BO BTOPOM LIUCTEpHE OBbLIO B 2 pa3a 0oJiblie, YeM B TPEThEH.

Otget. B 2 pa3a.
3anaua 3. (4 6aaga)

Pemnts ypaBHEHUE x-\/x-\/x-\/x-... =16.

Pemenne.
OJ13: x=>0.

HepennmeM JICBYIO 9aCTb YPaBHCHHUA B BUIC

1 1 1
[ = — - I+ —+—+—+..
x.\/x. X“IX‘ =x-x2‘x4-x8. :x+2+4+8+

[To popmyne cyMMbl OECKOHEUHO yOBbIBAIOIIEH r€OMETPUUECKON TPOrPECCUH

1+l+l+l+...=L=2.
2 1
-
2

TonyuuM ypaBHeHHe x° =16, oTKyna, yuntsisas OJ13, x = 4.

OtBet. X =4.
3anaua 4. (8 6a,J10B)
OnuH 13 yriioB TpeyrojibHUKa paBeH 120°, a 1JIMHBI CTOPOH 00pa3y0T apuPpMeTHIECKyIo
nporpeccuto. HaliTu Bce Takue TpeyroJbHUKH.

Pemenne.
O003Ha4YKMM JUTHHBI CTOPOH TPEYTOJbHUKA B TIOPSIKE BO3pACTAHUS
yepe3 a, a+d, a+2d. Torma HaubosblIas CTOPOHA
a/ 500 atd pacmoiokeHa MPOTUB HAUOOJIBIIETO yIila TPEYroJIbHUKA, PABHOTO
120°. IIpumMeHUM TeOpEeMy KOCUHYCOB.
a+2d (a+2d)2:a2+(a+d)2—2a(a+d)c05120°,

(a+2dY =a® +(a+dY +2a(a+d)-%,

a’+4ad +4d* =a* +a* +2ad +d* +a* + ad ,
a’ +4ad +4d* =3a* +3ad +d*,
2a* —ad —3d* =0. Tlomenum Bee Ha dz, d>#0.
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a
YuuteiBas, uto a > 0,d > 0, nonmydaem — = —.

d 2
3
2
Hatinem oTHOIICHUE JUIMH CTOPOH TPEYTOJIbHUKA:

3.5 7
(a+d):(a+2d)==d:—d :—d ,
a:(a+d):(a+2d) Sd:5d:3

a:(a+d):(a+2d)=3:5:7.
Takum o0pa3oMm, yCIOBHIO 3aJaud YAOBIETBOPSIOT BCE TPEYTOJBHUKH, JJIWHBI CTOPOH
KOTOPBIX OTHOCSTCS Kak 3:5:7.

Torna, azéd, a+d= d+d=§d, a+2d=§d+2d=zd.
2 2 2 2

OrtBeTt. Bece TpeyroibHUKH, JIMHBI CTOPOH
KOTOPBIX OTHOCATCH Kak 3:5:7.

3anaua 5. (8 6a/J10B)
2sin’2a +8sin’ @ — 8

4
- =clg .
1—8sin’ a — cosda

JlokazaTh TOXKJIECTBO

Pemenne.

2sin’ 2 +8sin’ @ — 8
1-8sin’ & —cos4a

2(4 sin’ ¢ cos® a — 4(1 —sin? a))

= ctg4a ,

=ct 4a,
1—85in2a—(1—2sin22a) &
2(4 sin? ¢ cos® @ — 4cos? a) 4
.2 . 2 ZCtg a,
1-8sin“a—1+2sin“ 2
2 : 2
_ 1—
8cos a( sin a) =ctg4a,

—8sin’a +8sinacos’ a
—8cos* &

4
- =clg o,
—851n2a(1—cosza)
cos*a 4
— =clg o,
sin” o

ctg4a = ctg4a .
Yro TpedoBaIOCh 10KA3ATh.

3anauya 6. (12 6a1510B)
JIBa myTemecTBEHHNUKA UAYT IO OJHOW M TOU K€ JOPOTe B OJHOM HarpasieHuu. [IepBblii

HAXOJUTCS HA PACCTOSHUU § KM BIEpEU APYTOro U UAET CO CKOPOCThIO 4 KM/Y, Ipyroi
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UJET CO CKOPOCThIO 6 KM/4. Y OJIHOTO U3 MyTEHIECTBEHHUKOB €CTh cO0aKa, KOTopas B
MOMEHT Hauajia ABMKEHHs, To0exana OT CBOET0 X035iMHa K JPYroMy MyTelIeCTBEHHUKY
CO CKOpOCTHIO 15 KkM/4. 3aTemM OHa BepHYJIACh K XO3IMHY U OMAThH Mo0exana K Apyromy
nyTtenecTBeHHUKY. Cobaka 6eraja oT OJHOTO K JIPyroMy JI0 Te€X Mop, MoKa
MyTEIIECTBEHHUKU HE BCTPETHIIUCh. CKOJIBKO KUJIOMETPOB Ipobexaia cobaka?
Pewmrenue.
He nyckasicb B TOHKHE U CJIOKHBIE BBIKJIAIKH, 3aMETUM, YTO cobaka Oblia B ImyTH (Oerana
OT OJIHOTO MYTEIIECTBEHHUKA K IPYrOMY) 10 T€X MOp, MOKa MyTEIIECTBEHHUKU HE
BCTPETUIINCh. A MYyTEIIECTBEHHUKN BCTPETWIINCH Uyepe3 4 yaca, T.€. §: (6 - 4) =4.
CnepnoBatenbHoO, co0aka Obuta B MyTH 4 yaca u 3a 3To Bpems npobexana 4-15=60
KHJIOMETPOB.

Orteer. 60 kM.
3agaua 7. (12 6a1510B)

o 20}

Jlokasath ToxmecTBo 1+2° +3° +...+n° = ( 5

Penienne.
JIna mokazarenbCcTBa TOXKAECTBA IPUMEHUM METOJ MATEMATUYECKOU MHIYKIHU.

2
1) [IpoBepuM cripaBeITTUBOCTh TOXKAECTBA IIpU n=1: 1= (#j , 1=1.

2) Ilpenmnonoxxum, 4To JaHHOE TOXKIECTBO CIIPABEIJIMBO MpU 7 =k > 1, T.€. UTO BEPHO
PaBEHCTBO

1+2°+3° +..+k° =(MJZ.
2

3) HokaxkeM, 4TO TOXKJIECTBO CIIPABEIMBO IIpu n =k +1, T.€.

2
1+23+33+...+k3+(k+1)3=(—(k+1)§k+2)j .

I/ICHOHB?)YH HMHAYKIOUOHHOC IIPCAIIOJIOKCHUC, B JIEBOU YacTH TOXKIACCTBA IMMOJIYIUM
2 2 2
(Mj +(k+1) = (k+ l)z(k—+ k +1] = (k+ l)z(w] =
2 4 4
~(k+ l)z(k + 2)2 _ ((k +1)(k + 2))2 _ ((k +1)(k + 2))2
> ~ A2

2 2

Yro TpedoBaIOCh 10KA3ATh.
3anaua 8. (16 6a1510B)
Pemmmth cucteMy ypaBHEHUN
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{2x2 —Txy+3y* +13x—4y-7=0,
x> +xy+y° =3,

Pemenne.

{2x2 —Txy+3y* +13x—4y-7=0,

x> +xy+y° =3,

Bynem cuurtath nepBoe ypaBHEHHE CHUCTEMBI KBaJIpaTHBIM OTHOCUTEIBHO x . [lepenuriem

2 2 _
€ro B BUJE: 2x —(7y—13)x+3y —4y—7—0- Torna.

D=(7y—13) —4-2-(3y° 4y —7)=49)” —182y +169— 24> +32y + 56 =
=25y% =150y +225=(5y-15)"

x_7y—13—5y+15_2y+2_y+1 Ty—=13+5y—-15 12y-28

Wi X = 3y-=T7.
4 4 2 4 4
Taxum oOpazom, UCXOAHASI CUCTEMa PAaBHOCUIIbHA COBOKYITHOCTH JABYX CUCTEM:
(1
x=—(y+1),
S+1)

x>+ xy+yt =3;

{x=3y—7,
2 2 _
X +xy+y =3.

Pemmm niepByto cucremy.

Ecmu x:%(y +1),T0 %(y+1)2 +%y(y+1)+y2 -3=0.
(y+17 +2y(y+1)+4y* -12=0,
Y42y +142y° +2y+4y* —12=0,
7y +4y-11=0, (7+4-11=0),

1
y =1, x =E(1+1)=1;

e _l(_ﬂﬂj_l.(_ﬂj__%
) 2 \T7)T T

Pemm BTOpy!IO cucremy.
Ecmm x=3y -7, 10 (3y—7)2 +y(3y-7)+y*-3=0.
9y> —42y+49+3y* —Ty+1y>-3=0,
13y —49y +46=0, (D=492 —4-13-46:2401—2392:9),
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49-3 46 23
3776 T26 137

49 +3
Y. =2,x,=3-2-7T=-1.

Otser. (1;1),(— 1;2),(— 3;—2}(— 22) .

77 13713

3agaya 9. (16 6a110B)

Pemmth HepaBeHCTBO 2sin 6xcos3x +cosbx < —1.

Pemenne.

3anuieM HeEpaBeHCTBO B BHie 25in6xcos3x+1+cos6x <O0.
[TpuBenem Tpuronomerpudeckue GyHKIIMU K OJJMHAKOBOMY apTyMEHTY:

1+ cos6x = 2cos’3x, sin6x = 2sin3xcos3x.

Tornma nonyuum 4sin3x cos®3x+2cos’3x <0,
2cos”3x(2sin3x +1)<0.

2
Tak kak2cos”3x >0, TO MOTYy4YUM PAaBHOCWILHBIE HEPABEHCTBA

b

2sin3x+1<0, |sin3x< —%,
cos3x #0;

cos3x #0;

T am<3x<-E 4 2m,
6 6

T m
A
(nez),

T am<3x<-E 4 2m,
6 6

T 7mn
X#——+—;
i 3
(57 2m T 2mn
——t—<X<——+—,
18 3 18 3
m
x¢—+?,
neZ)
St 2mn T 2mn
——F—< X< ——+—,
18 3 18 3
mn
X#——+—;
i 3
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4 +
18 3 6 3

6 3 18 3
57r 2nin T 2mn T 2mm mw  2mn
OrmBer. xXe|——+——+— |U|—+—;—+— |,ne”.
18 3 6 3 6 3 18 3

3anaua 10. (16 6a110B)
Haiitu Bce 3HaueHus x u y MIPU KOTOPHIX BhIpAKCHUE

2
—\/x y 5 +\/ v+ x 12) NPUHUMAET HAaUMEHbIIIEE 3HAYECHHUE.
Penienne.

Kaxnplii U3 paauKaaoB, BXOASIIINX B BEIPAKEHUE Z = \/ X y 5 +\/ Vo + x 12)2 ,

NpCaAcCTaBJsACT coOoi PacCTOAHUA MCIKAY ABYMS TOYKAMHU KOOpI[I/IHaTHOI/I IIJIOCKOCTH.

y)# Pafukan +/x* + (y — 5)2 €CTh PACCTOSTHUE MEXKIY

Toukamu A(0;5) u C(x;y), T.e. ‘AC‘ =X +(y—5)2 ;

C panukan \/ y2 + (x — 12)2 €CTh PACCTOSTHUE MEXKIY

TOYKAMH B(12;0) u C(x;y), T.C. ‘CB‘ = \/y2 + (x —12)2 .

Torna z =

+ ‘CB‘ . Ha ocHOBaHUM HEpaBEeHCTBA
TPEYrOJIbHUKA: ‘AC‘HCB‘ > , Z Z‘AB‘.

. > ‘AB‘ =13 (mmo 1. [ludaropa
4B|= /|04 +|0B]" =+/5* +127 =13).
T.e., z>13.

Torma, HauMeHbIIIee 3HaUYeHue z =13.

Bee C (x; y), IIpU KOTOPBIX z =13, npuHaamexat oTpe3Ky npsMon AB npu x € [0;12].
CocraBuM ypaBHEHHE NPAMON AB , IpOXOIAIIEil Yepe3 TOUKH A(O;S) u B(12;O):
i:y_—S‘ T.e., yz—ix+5.

12 -5 12

Taxkum oOpa3om, HaMMEHbIIIee 3HaUeHNEe z = 13, ToCTUTaeTCs MPU X € [0;12] ,

0]

5
=——x+3.
4 12

OtBer. z=13, xe[0;12], y=—%x+5.



