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3anaua 1. (4 6aaga)
HaiiTu 3Hauenue BbipaxkeHus A npu x =4/6 , V 28\5, eciiu
A:[ x+2y B (x—2y):8y3 ]_{ y? B 1 ]
8y3(x2+2xy+2y2) )cz—2xy+2y2 4)62—8)/2 4x2y2+8y4 '
Pemenue. [IpeoOpa3yem BbIpakeHuUE.
x+2y B (x—2y):8y3 }4_[ y 2 1 }:

A= —
[8y3(x2 +2xy+2y2) x? = 2xy+2y° 4x* —8y* 4x*y* +8y°

3 x+2y B x—=2y N 1 B 1 B
8y3(x2+2xy+2y2) 8y3(x2—2xy+2y2) 4y2(x2—2y2) 4y2(x2+2y2)
3 (x+2y)(x2 —2xy—|—2y2)—(x—2y)(x2 +2xy+2y2))+[1-(x2 —|-2y2)—1-(x2 —2y2)) 3

8)/3(x2 +2xy—|—2y2)(x2 —2xy+2y2) 4)/2(x2 —2)/2)(x2 +2y2)

_ 8y” . 4y’ _
8)/3()(?2 +2xy—|—2y2)(x2 —2xy+2y2) 4)/2(x2 —2)/2)(x2 +2y2)

1 1 2x* 2x* 2x*
=— T+t =3 2 =3 ;- Takum obpasom, 4 = ————.
x"+4y" x4y (x"+4y")(x"=4y") x"—16y x" =16y

2-(e6)* 2 12
Ecnnx=%,y:8\/§,ToA= 8(\/_) T = 6 =—=3
@6) -16-}/2)* 36-32 4
OtBet. 4 =3.
3anaua 2. (4 6aaga)
2 2 2
Pemnts ypaBHEHUE 2O(X 2) - S(X i 2) + 48 x2 4 =0.
x+1 x—1 x° =1
Pewmrenue.
Tak xak x =2, x =—2 He ABJIAIOTCA KOPHSAMU ypaBHEHHS, a x =1, x =—1 He BXoJAT B 001acTh
2
-4
JOMYCTUMBIX 3HAYEHUM, TO 00€ YaCTH YpaBHEHUSI MOKHO pa3JeiIuTh Ha al .
x f—

HOJIY‘II/IM YPAaBHCHHC, paBHOCHIIBHOC HCXOJHOMY
ol =20x-1) (x+2)fx+1) o o

(x+2)(x+1) (x—Z)(x—l)

O003HaUYUM

=t . [lonyuum ypaBHeHue 20¢ — ? +48=0.

5 1
Pemus ero, nmonyunm t, =——, 1, =—.
2 10



. OTPACNEBAR
d ONUMNUALA Marematuka. 10-11 kaacc.
L) LIKONBHUKOB

Bapuant-42

(x=2)x-1) 5 (x=2)x-1) 1

H o [ =-—.
AHACM X, PCIiE ABa Ypasrert (x+2)x+1) 2 ! (x+2)x+1) 10
(x=2)x-1)

(x+2)x+1)

Pemum ypaBHeHue w = i BrinonnuB anredpandeckue nmpeoOpa3oBaHus, MOIyYUM
(x+2)(x+1) 10

VYpaBHeHue = —— HE UMEET PEIICHUM.

2
ypaBHeHne 9x” —33x+18 =0 (D =441 =21?%), KoTOpoe NMeeT KOPHH X, =3, X, = —.

Otser. x; =3,x, =—.
3

3anaua 3. (4 6a/1710B)
cos’3t cos’t
+ =

Pemuts ypaBHEeHUE 0.
tgt tg3t
Pewmenue.
T
L Je 0, t¢5+7m,
' {tg?at #0; (2

¢—+@,neZ.
6 3

Pemaem ypaBHeHue.

1g3t - cos’ 3t + tgt - cos’ t B
tat - tg3t -

tg3t-cos? 3t +tgt -cos’t =0,

sin3¢-cos3t +sint-cost =0,

sin4t - cos2t =0,

0,

sin4t =0 wim cos2t=0;
s (= plez
4 4 2
VYuuteiBag O/[3, momy4yaem penieHue ypaBHEHUS: | = %+ %k = %(Zk + 1), keZ.

OTBer. = %(2/( +1)keZ.
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3anaua 4. (8 6a/510B)
B TpeyronsHuke PQL mpoBeneHa cpelHss JUHUS AB, coequusromas ctopoHsl PO u QL.

1
JlnmuHa ctoponsl PL paBHa \/5, cunyc yrina ZPLQ paBeH 3 OKpy>XHOCTb, MPOBEIAECHHAs

yepe3 Touku 4, B u L, xacaercs ctoponsl PQ . Hailtu paanyc 3Tol OKpy>KHOCTH.
Pewmenne.

0

A B

K
P
1
Tak xak LABL = 5 U AKL — 1o cBOMCTBY BIUCAHHOTO yTia, a ZPAL = % U AKL— 10

CBOWCTBY yIJIa MEXIy XOpJ0i U KacaTtenbHOU, T0 LPAL=/ABL = % U AKL .

/PLK = ZLAB , xax BHyTpeHHHE HaKpecT Jiexariue npu AB || PL .
[Toatomy APAL ~ AABL .

AB:lPL:l-\/_:Q.
2 2 2

AL _PL 4= PL-AB—£ =1= AL =1.
AB AL
AL AL AL

ITo Teopeme CUHYCOB UMEEM: — =— =— = 1 =3=2R .

sin /ABL sin(n— ZPLQ) sin/PLQ 1

3
3
Torma R = 5 =15.
OtBer. 1,5.

3anaua 5. (8 0ay1710B)
N3 cocyna, comeprkaiiero YucTblii COUPT, OTIWIH 5 4acTh U JOOABWIIM TaKOE )K€ KOJIMYECTBO

1
BoJbl. [IoTOM oTaman g qaCTb CMCCH U AOJIMJIIN TAaKOC K€ KOJIMYCCTBO BO/JHI. Tak npoacijain n

pa3 (Bkirouas mepBoe mepenuBaHue). HaiiauTe HauMeHbIlee 3HAYCHHE 7, TP KOTOPOM
MPOLEHTHOE COJAEPKAHKUE CIIUPTA B COCY/I€ MOCIIE CACIAHHbBIX MEPEIMBaHUN cTaHET MeHbIe 30
%.

Penienne.
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B PE3YIbTATC 71-I'0 ICPCIIMBAHHNA YUCTOT'O CIIUPTA B COCYAC OCTAHCTCA g OT €TI0 KOJIMYCCTBA OO0

n
9TOIoO ICPpCIIMBaHUsA, T.C. n)=|— OT HCXOAHOT'O KOJIMYCCTBA. () HKIUA n) oT
Y 5 y

aprymeHTa n € N yObIBaeT, mpuueM

5
4) 1024 _ 1
S=| - | = >,
/6 (5) 3125 30

6
4\° 4096 1
O)=|~| =<,
7©) (5) 15625 30

1
II03TOMY YHCIIO A, JUIs1 KOTOPOro f(n)<—,ectb n=06.
y P 30

OrtBer. 6.
3anaua 6. (12 6a1510B)

1 . .
Beipaxkennst 1—cos2x, cosx ——, —sin~~ x SBIAIOTCS WICHAMH I'€OMETPUUICCKOMN MPOTPECCUU
22
c Homepamu k, k +1, k+2 coorBercrBeHHO. HaiiTi Bce 3HaueHust x U k , €CJIM U3BECTHO, YTO
. . 27
MSATHAIATHIA YWICH 3TOH MPOTPECCHH PAaBECH R

Pewmenue.
1. 1’
U3 ycnosus cexyer, uto (1 —cos2x)- Esm X=|COSX— 5
Pemm ypaBHeHue.
1—cos 2x 1? 2sin®x 1? 1’
——— — =|C0sxX—— |, ——5—=[COSX—_|,|COSX—— =1.
2sin” x 2) 2sin‘“x 2 2

1 1
3HAYUT, COSX — 5= 1 (He uMeeT perieHus) Ui CoSX — 5= -1.

cosxz—l,xziz—n+27m,neZ.
2 3
[Tpu 3TOM,
I—cos2x=1-cos| 2- iﬁ+2nn =1-cos iﬂ+4nn =1- —l :E,
3 3 2) 2

cosx—l:cos iz—n+2nn —l:—l—l:—l,
2 3 2 2 2
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. 2 1 1 1 2
Em szsinzx: 2 2 2_5'
Z(Sin(i < + ZnnD 2. (i \/gj
3 2
3 2 .
Yucnma —, -1 u — sBmwmores k, k+1, k+2 uneHamu reomeTpuueckoil mporpeccuu
2 2
cooTBeTCTBEHHO. OtTcrona g =—1: % =3 3HAUUT b5 = ?7 =bg'*, n b, = % =bq"", Te.
k15 3 2
b, _bqg"" 2\ by 2 4 (2
/L = =qk_15=(——j WIH _k:L:_:(__j . Torga nomy4aem, uto k—15=2
by bq 3 bs 27 9 3
8
i k=17.

OtBeT: x = i%r +2nn,ne”Z,k=17.

3agaua 7. (12 6a1510B)

Pemuts HepaBeHCTBO v x* —2x% +1>1—x.

Penienne.
I cnocoo.

Vxt =2x? +1>1-x,
\/(xz —1)2 >1-x,

x? —1‘ >1-x,
| x*—1>0, I (x—l)(x+1)>0, i (x—l)(x+1)>0,

F-1>1-x; | (X +x=2>0; (x—1)x+2)>0;

x-1<0, (x—1)x+1)<0, {(x—l)(x+l)<0,

1-x*<1-x. | x*—x>0. L x(x—l)<0.
Torz(a

x & (-o0s2)u (l5+o0) CrnenoBatenbHo, x € (—o0;—-2) U (0;1) U (1;+00)
| xe (0;1). '
II cnocoo.

9T0 HUPpPpaTUOHAJIbHOC HEPABCHCTBO PABHOCUIIBHO COBOKYITHOCTH ABYX CUCTCM HCPABCHCTB
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xt=2x%+1>0,
I-x>0,
xt=2xr 1> (1-x)%;

xt=2x%+1>0,
1-x<0.

PaccmoTpum nepByto cucremy.
¥t —2x? 4120, (>-1f >0, (> -1f >0,
I-x>0, x <1, x <1,
xt=2xt +1> (l—x)z; (x2 —1)2 > (l—x)z; (x2 —1)2 > (x—l)z.
HepBoe HCPaBCHCTBO HOqueHHOﬁ CUCTCMBI BCPHO IIpU JIIOOBIX ﬂCﬁCTBHTCHBHBIX 3HAYCHUAX
xXe (— oo;l]
x € (—o0;—=2) U (0;1) U (I;40)
CHUCTEMBI SBJISIETCS IPOMEKYTOK (— oo;—2) U (O;l).
PaccmoTrpum BTOpYyIO cucremy.

x 2?1120, [(x2 -1 20,
1-x<0; x>l

HCpCMCHHOﬁ X. HonyqaeM { . CJICI[OB&TCJIBHO, pPCUICHUCM ATOM

[lepBoe HEpaBEHCTBO JTOW CHUCTEMbl BEPHO TPH JIOOBIX JACHCTBUTENIBHBIX 3HAYEHUIX
nepemeHHou x. Ciie1oBaTeIbHO, PEUICHUEM 3TOM CUCTEMBI SBJISETCS MPOMEKYTOK X > 1.
OOBeauHss OTH PEIICHHUS], TIOJIYYHM OTBET X € (— oo;—2) ) (0;1) U (l;oo).

Otser. (—o0;-2)U(0:1)u (1;400).

3anaua 8. (16 6a1510B)

JIBe OKpYXKHOCTH KacaroTCs BHEITHUM oOpa3oM B Touke A. Haiinu pamnycel OKpY>KHOCTEH,
€CIIM XOpJbl, COCAMHSIONMINE TOUYKY A C TOYKAMHU KacaHWsl OJHOM W3 OOIMX BHEUIHUX
KacaTeJIbHbIX, paBHbI 6CM U 8cM.

Pemenne.
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ITycte R=0,B u r = 0,C —uckomsle panuycsl. IIpoBenem obmyro kacatenbHyto AM. Touky
nepeceueHust B4 u MO, o6o3Hauum N .

Torma  AM?=(0,54C) +(0,54B) =3 +4? =25, orkyna AM = BM = MC =5cm,
MN =3cwm.

B AOBM : OM?* =R* + MB* wiu O,M > =R* +25.

B AO,NB: R* =O,N*> + BN* uwmu R* =(O,M —3)* +16.

5 20
N3 3TUX ABYX 3TUX PaBEHCTB HaxXoAuM, 4To OM = 3 CM, a 3HauuT R = 3

Iposenem O,D||BC.B AO,DO,: (R+r)*=(R-r)"+0,D> wmu (R+r)>=(R-r)> +10°.
OrTcrona HaMaeM, 4To 7 = Z CM.

20 15
OTBeT. — CM M — CM.
3 4

3agaya 9. (16 6a1510B)
HaiiTi Bce 3HaueHHs mapaMeTpa a, MPU KOTOPHIX ypaBHeHHE 4° + (az2 + 5)- 2" —a’>+9=0 ne

MMEET PELICHUM.
Pewmenue.

4 +(a*+5)-2"—a®> +9=0,

(2°F +(a?+5) 2 —a®+9=0.

[Mycts 2* =¢, t>0.

t2+(a2+5)-t—a2+9:0.

D=(a>+5] —400-a?)=a*+10a> +25-36 +4a> = a* +146> 11 =(a> +7) —60.
1) VpaBuenue t* +(az2 +5)-t—az2 +9 =0 He Oyner umeTh pemenus, ecau D <0, T1.e.
@ +7f-60<0,

a2+7—\/@Xa2+7+\/@)<0,

a’ —(\60-7))<0,
(a—\/\/@—7?a+\/\/@—7)< 0,
a e -60— 7460 7).

NJIN.

2) VYpasuenue t° +(az2 +5)-t—az2 +9=0 He Oyzmer umerh peuieHus, eciu ft +t, <0 u
9-a’ >0

o6, 20,me S0 (a+3)a-3)<0, ae[-33].
—(a2 +5)< 0;
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Takum oOpazoM, oObeAWHSS JABa ciydas, MOJIYYUMM, YTO HE OyIeT UMEThb pELICHUs MpHU
bel-33].

Otser. [-3;3].
3anaua 10. (16 6a110B)
W3BecTtHO, dTO I JIO0OTO  HATYpaJdbHOrO 4YHCJIa 7 BBIMIOJHSETCS  PaBEHCTBO
P+3°+5°+7 +..+ (2n — 1)3 =n’ (2112 — 1). HUcnone3yss  ero, pemdrb  ypaBHECHHUE
(1+27+125+ ..+ (@017 ):(1+4+7+..+(3n-2))=35.

Pewmrenue.
CornacHo 1aHHOMY PaBEHCTBY

1427+125+ .+ (2n-1) =1 +3° +5% + _+(2n 1)’ =n2(2n* -1).
Torna ypaBHeHUE (1+27+125+...+(2n—1)3):(1+4+7+...+(3n—2)):35 MIPUMET BU/T
n*(2n =1): (1+4+7+..+(3n—2)) = 35.

n2(2n2—1)
(1+4+7+..+(3n-2))

3HaMeHaTeNnb B JIEBOW 4YacTU PABEHCTBA NPEICTaBIsET COOOM CyMMy 7 IEpBBIX UJIEHOB
apu(METHYECKON IIPOTPECCUU C NEPBBIM YIEHOM @, =1, a, =3n—2 u pa3HocTbIO d =3.

=35.

S _a +ta, .n:1+3n—2. :(3n—1)n
2 2 2
[ToncraBisis B ypaBHEHHE, TOJTYyYUM
2n*(2n* -1
2 (on -1) :
n(3n — 1)

202 (2n% ~1)=35n(3n-1),

4n* —2n* -105n° +35n =0,

n(4n® ~107n+35)=0,

4n*> -107n+35=0.

OrmpezersieM, 9To n, = 5 SBIACTCS OJHUM U3 KOPHEH ypaBHEHUS, T.C.

(n—5)4n* +20n-7)=0.

542 54442

T BT

Tak kak HMCKOMOE 3HadYeHHEn — HaTypaJbHOC YHUCIO0, TO PCIICHHUCM YPABHCHUA SABJIACTCA
n, =5.

n,

OTBer. n=5.



