: OTPACNEBASA
d ONUMNUALA Maremaruka. 10-11 knacc.
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Bapuanr-41

3anaua 1. (4 6aaga)
Haiit 3nauenue Boipakenust 4 npu a =1— \/E ,b=1+ \/5 , €CIIN

A_a—l _p! . a2b? a? — b2 -l
a’+b” (a+b) =3ab\ ab '
Pewmrenue.
[TpeoOpaszyem BhIpaKeHHE:
1 1
A:a_l—b_I: a’b’ a’-b° _1: a b .(a+b)2—3ab. ab  _
a’+b”? (a+b)2—3ab ab 1 1 a’b’ a*—b*
a b
b—a
_ab .az—ab+b2. ab (b—a)-a’b* .az—ab+b2. ab
b’ +a’ a’b>  a*-b> (a+b)a’-ab+b*)  a’b®  a’-b’
a’b’
—(aq— b
= @=b). ab =— ab - - Takum 06pa30M,A=—a—
(a+b) (a-b)a+b) (a+bh) (a + b)>
Ecnna=1—ﬁ,b=1+\/§,To
=Y+ P2 -1l
(1-+2 +1++/2)? 22 4 4
OtBet. 4 =—

3anaua 2. (4 6aaga)
Pemnts ypaBHEHUE %/(5 + x)2 + 43\/(5 — x)2 =5325-x2.

Penienne.
Tak xak x= 5 HE SBJISETCA KOPHEM YpaBHEHHS, TO 00€ YacTH ypaBHEHUS MOXKHO

pa?)I[eJII/ITB Ha HOJIy‘II/IM YPaBHCHUC, pPaBHOCUJIBHOC UCXOIHOMY:

5+x . 53/5+x
V —x 5—-x

Brenem 3ameny ‘}5 = ¢. TToy4uM KBajpaTHOE ypaBHeHHUE > — 5t +4=0.
—X

Pemus ero, nonyuum ¢, =1,¢, =4.
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. S5+x S+x
Haiinem x pemus aBa ypaBHeHUs 3 =ln3} =4.
’ 5-x 5-x

BosBenem o0e yacTu KakJ0ro ypaBHEHUS B KYO.

Xy x=0. 2P os, =
S—x > 5—x 13

[Tonyuum

Otser. x;, =0,x, =@.
13

3anaua 3. (4 6aaa)
gt g5t

> =0.
cos“ 5t cos“t

Pemnts ypaBHEHUE

Pemenne.
t# UL
5 A
cos” 5t #0, ’
0J13: 2 10 5
cos“t #0;

T
t¢5+nn,neZ.

Pemaem ypaBHeHue.

tgt - cos’t— tg 5t - cos® 5t _0

cos?®5¢t-cos’t
tgt -cos’t —tg5t-cos 5t =0,
sinf - cost —sin S5t - cos5t =0,
2sin4t - cos6r =0,

sin4t =0 wim cos6r=0;
i (=7 ez
4 12 6
w7
VYuursisast O[3, nosmydyaem penieHue ypaBHeHus: ¢, =k, t, = > +Z Jk,leZ.

OrtBer. ¢, = 7k, t2=£+11,k,leZ.
12 6

3anaua 4. (8 6a,1710B)
B tpeyronsauke ABC mpoBeneHa cpensss quHus MN , coeauHstomas CTOpoHsl AB u

BC . OxpyxHOCTh paamnyca V2 , TpoBefeHHas depe3 Touku M, N u C, xacaercs
ctopobl AB . Jlnuna croponsl AC paBHa 2. Haiitu cunyc yrna ZACB.

Penienne.



: OTPACNEBASA
d ONUMNUALA Maremaruka. 10-11 knacc.
LU LIKONbHUKOB

Bapuanr-41
B
M N
AN
1 1
Tax xak ZMNC = 5 U MKC — 1o cBOHCTBY BIMCaHHOTO yria, a ZAMC = 5 U MKC - 1o

1
CBOWCTBY yIJIa MEXIy XOpJ0i U KacaTenbHOl, T0 LAMC = ZMNC = 5 v MKC.

ZCMN = LZACM , xax BHyTpeHHHE HakpecT Jexarniue npu AC || MN .
[Tostomy AAMC ~ ACNM .

mv=tac=Loor
2 2

AC _ MC — MC=+2 |
MC  MN

.MC __ MC :.MC _oR=22
sin ZACN  sin(n— ZACN) sin ZMNC

IIo TCOPEMEC CHUHYCOB UMCCM

Otcrona: sin ZACN =M—C !

22 2
OTtBer. 0,5.
3anaua 5. (8 0ayJ10B)

1
U3 cocyaa, coacpiKamero 4YucCTbid CIIMPT, OTINIIA g qaCTb H IIO6aBI/IJII/I TaKOC K€

1
KOJIMYCCTBO BOJBI. ITotoM OTIMIM — YacTh CMECHU U JOJIHUIIM TaKO€ K€ KOJINYCCTBO BOJHI.

Tak npoxenanu k pas (BKItouasi mepBoe nepenvuBanue). Halitn HauMeHbIee 3Ha4eHUE £,
MIPU KOTOPOM MPOIIEHTHOE COJIEp’KaHKUE CIIUPTA B COCYE MOCTE ClIeaHHbIX MepeTuBaHu
crtaneT meubiire 10 %.

Penienne.
2

B pe3yiibTaTre k-ro MepCIInBaHUA YUCTOTO CIINPTA B COCYAC OCTAHCTCA E OT €TI0

k
2
KOJIMYECTBA A0 3TOIO IIEPECInBaHusd, T.C. f(k) = (g OT HCXOAHOI'O KOJIMYCCTBA.

Oyukius f (k) ot aprymenta k € N yObIBaeT, nmpuyem
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2y 32 1 2\ 64 1
f(5)—(§j _2Tf3>ﬁ’f(6)_(§j —@<E,

1
MOATOMY YHUCIO Kk, 11t KoToporo f(k) < 07 ectb k =6.

OTtBer. 6.

3anauya 6. (12 6a1510B)
Haiitu yrisl o, B u v, pacnoyioxKeHHbIE B TIEPBOM YETBEPTHU, €CIIM U3BECTHO, YTO OHU

T
COCTAaBJIAIOT apI/I(i)MeTI/I‘ICCKYIO MMpOrpeCcCuro € pa3HOCTbIO E , d UX TAHI'CHCBI COCTABJIAIOT

F€OMETPUUYECKYIO IMPOTPECCUIO.
Penienne.

[TycTh azﬁ—ﬁ, }/=ﬁ+%. Taxk xak o yciosuto t1gf3 = q-tga,

12
tg(ﬁ+”j
tgy =q° tga = qt-gp, 10 tgﬁﬁ = tﬁlz ,tg2ﬁ=tg(ﬂ—%}tg(ﬁ+%}-
do-g) "

[IpeoGpa3yem npaByro 4acTh 3TOTO ypaBHEHUS

k2 12

T T T
o\ @B-ig . tgfrig g potg”
tg(ﬂ— j-tg(ﬂ+aj: : —

12 T T 5 , T
1+¢ to— 11—t to— 11—t -t —
g g1, g g1, g B-1g 1
T
X tgzﬁ—tgzlz
Torpa nonyuum tg”f = :
1-1gB-1g> =
12

CrnenoBatenbHo, tg” 3 - (1 —1g’p-1g° %) =1g°f —tg’ %

tz—t4-t2£=t2—t2£
gp-igBrig =g h-1gm o
1g*p=1.

[Tockonbky 0<ﬁ<%,TO tgf=1mn ﬁz%.
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T T T T 7r T T
CnepoBatenpHo, a=f ——=———=—, ¥y = o
A P 12 4 12 6° =b+ 12 4 12 3’

T T
OrBer. 0 =—,  =—,
6 P 4

3agaua 7. (12 6a1510B)

Pemmte HEpaBeHCTBO \/ 4-4x3 +x° >x-32.
Pewmenue.
I cnocob.

\/4—4x3 +x0>x-32,

x> —2‘>x—%,

| x*=2>0,

{x3 —2>x—3\/§,
x*=2<0,

{x3 —2<x-32.

(x \/_Xx + 23 2+\/_)<x 2.

x*=2>0,
(x—%sz + X3 2+§/Z—1)>0

x° =2<0,
i (x—%sz + X3 2+§/Z—1)<

BrIpaskkeHne X’ +x32+34-1>0 npu 1to0oM x € R, Tak kak D = 4-34, D<0.
Torma

x—=3/2 > 0,

CnenoBaTenbHO, X € (— 0; i/z)u (3 2; oo)

-2 <o. ‘
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II cnocoé.
OTO HWppalUoOHAJbHOE HEPABEHCTBO PABHOCUJIBHO COBOKYIMHOCTH JBYX CHCTEM
HEPaBEHCTB

[ 4—ad xS0,

x—i/EZO,
4—4x> +x° >(x—i/§)2;

4-4x +x° >0,

x—3/2<0.
PaccmoTpum nepByto cucremy. )
4-4x7 +x° 20, (x* —2f o, (x*-2) >0,
x—3/22>0, , xzi/i, xz%,

4—4x3+x6>(x—i/§)2; (x3—2)2>(x—i/§)2; (x3—(i/§)3)2>(x—1/5)2-

HepBoe HCPaBCHCTBO HOJIY‘*ICHHOfI CUCTCMBI BCPHO IIpH JTFOOBIX I[CI\/JICTBI/ITCJ'IBHBIX

3HaUEHUAX MepeMEeHHOH x. BTopoe HepaBeHCTBO BepHO, ecau x >3/2. Tperbe
HEPABEHCTBO BEPHO, MPHU JIFOOBIX JCHUCTBUTENBbHBIX 3HAYCHHUAX IMEPEMEHHON X, Kpome

x=3/2. CrenoBaTenbHO, PELHICHUEM 3TOWM CUCTEMBI SIBJSETCS IPOMEKYTOK X > 2.
PaccmoTpum BTOpYyIO cucremy.
4—4x° +x° >0, (x3 _2)2 >0,
3 . ~

X = 2 < 09 x < 3 2
[lepBoe HEpaBEHCTBO AITOM CHUCTEMBI BEPHO IPHU JIOOBIX JTEUCTBUTEIBHBIX 3HAYCHUSIX
nepemeHHou x. Ciie1oBaTeIbHO, PEIICHUEM 3TOM CUCTEMBI ABJISIETCS MTPOMEKYTOK X < 2.
OOBeauHss OTH PEIICHHUs], TIOJIYYHM OTBET X € (— oo;3«/2)u («3/2;00).

OTtBer. (— oo;i/Z)U (3«/2;00).

3anaua 8. (16 6a1510B)
OKoJI0 OKPY)XKHOCTH pajuyca 5 cM OIucaHa paBHOOeApeHHas Tpamerus. PaccrosHue
MEX]Iy TOUKaMU KacaHus e€e OOKOBBIX CTOPOH paBHO 8. HaliTu miomniaasr Tpamneuu.

Pewmrenue.
[Iposenem OK || AD.
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B C
L F
ANGPAN
A D
Torpa miomane Tpaneuu paBHa S = @ h= # -h=2-0K-10=20-0K.

Paccmotpum tpeyronbuuku AOLF u AOFK . TpeyroibHUKHU MPSMOYTOJIbHBIE, TaK Kak
ZFLO=/Z0FK =90°, a yrne1 ZLFO = ZFOK xak Hakpect aexarniue. CienoBareibHo,

AOLF ~AOFK .
OK OF _OF?

Tornfa — =— nn OK
OF FL FL
25

Taxum o6pazom, S =20-0OK =20- e =125 (cM).

= % (cm).

OrtBert. 125cm”.
3agaya 9. (16 6a1510B)

Haiimute  Bce  3Ha4YeHUs  mapameTpa b, Tpu  KOTOPbIX  ypaBHCHHE
9% + (b2 + 6)- 3* —b* +16 =0 He UMeeT pelICHHIA.
Pewmenue.

9" + (b +6)-3" —b% +16=0,

(3¥)" + (b2 +6)-37 —=b> +16=0.

[Mycts 3* =1+¢,1>0.

£ +(b7+6)-1-b2+16=0.

D=(p?+6] —4(16-52)=b* +125> + 36— 64+ 46> = b* +165* —28 = (b2 + 8] —92.
1) YpaBHeHue t2+(b2+6)-t—b2+16:0 He OyaeT umeTh perienus, ecnu D <0, T.e.
b2 +8) —92<0,

b> +8—+/92 b2+8+\/9_2)<0,

b — (o2 -8))<0,

(b-vo2 -8 b+ o2 -8 <0,

bel-+o2-8:o2-8)

NJIN.
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2) VpaBHenue t°+ (b2 + 6)-t—b2 +16=0 He Oyaer uMeTh pewieHus, eciu t, +t, <0 u
16-b*>0,
—(*+6)<0;

Takum oOpa3zoMm, oObeAMHSS ABa ciydyas, MOJY4YUM, YTO HE OyAeT MMETh PEIICHUs MPHU
be[-44].

l‘l-l‘2>0,T.e.{ (b+4)b-4)<0, be[-44].

OTtBer. [— 4;4].
3anaua 10. (16 6a110B)

I/I?)BCCTHO, qTO I JIF0OOTO HAaTypaJbHOI'O 4YHCJIa 7  BBIIOJIHACTCA PABCHCTBO

1 1 1 n+1
= . Hcnonb3ys €ro, pemuTh ypaBHEHUE

E+2—-3+m+(n+l)(n+2) n+2

(1+3+5+...+(2n+1)):(%+l+...+Lj:342.

6 342
Pemenne.
CornacHo 1aHHOMY PaBEHCTBY
I 1 1 1 1 1 17+1 18
+—+...+ = =—

—+—+... =—+—+..+ = =—.
2 6 342 1.2 23 (17+1)17+2) 17+2 19

Torna ypaBHeHue npuMeT BUA

ﬁ+3+5+uﬁ42n+0y%§=342,

14+3+5+...+(2n+1)=324.

B neBoif yacTu ypaBHEHUS BBIICIUM CYMMY 7 YJIEHOB apu(MeTHYECKOU Mporpeccuu ¢
IIEPBBIM WIECHOM @, =3, a, = 2n+1 u pasHocTeIO d = 2.

S, :MTa”.n:?’+22n+l.n:(2n;3)n :(n+2)n:n2 +2n.

Iloacrasisas B YpaBHEHHE, IIOJIyYUM 1+n” +n=2324, (n + 1)2 =182,
(n+1-18) n+1+18)=0, (n—17)n+19)=0

Tak xkak MCKOMOE 3HAYEHUEn — HATYPaJIbHOE YUCIO, TO PELIEHUEM YPaBHEHUS SBIACTCS
n=17.

OtBer. n=17.



