OTPACJIEBAS MaTteMmaTnka. 9 Kjacc
OJIMMNUALA
LELLL LWIKONBbHUKOB

Bapuant 42

3agaua 1. (5 6amioB)

Haiiti 3nauenue Boipaxenust A npu n=1-+/505, ecnu

3 2 2 2
A:8 ooy P |4 1 Aon :
2+n 24+n) n-2 n’+2n

Pemenne.
YrpocTuM BelpakeHHe A .

_3 2 2 _2
A:Sn:(2+nj+n d-n” _

2+n 24n) n-2 n*+2n
(2—n)(4+2n+n2). 4+2n+n’ n* (2-n)Q2+n) _
2+n ( 2+n j_Z—n‘ n(n+2) -
=2-n—-n=2-2n.
Ecm n=1-+/505, 10 4=2-2(1-/505 )=24/505 =~/2020 .
Oteet. 2+/505 =+/2020 .

3anaua 2. (10 6ammoB) Pemuth ypaBHEeHUe

4- ! =2 -4/3.
1
4 —
g |
2x—\/§
Pemenmue.
4- 11 =243, 11 ——2-3-4)
4 4
4— 4—
2x—\/§ 2x—\/§
1 =2+4/3, 4- ! -4 1 =2-43
1 1 2+4/3 1
4— 4 4
4_ 1 2x—~/3 2x -3
2x—\/§
Torna, 4 — ! =2-4/3, 2x—~3=2-4/3, 2x=2,x=1.

2x—\/§

OtBer. x=1.
3agaua 3. (15 6aoB) Cpennee apuMETHIECKOE ABYX MOJOXKHUTEIBHBIX YUCET p U

qd B m pa3 OoJIbIIIEe UX Cp€aAHCTO TrapMOHHNYECCKOTO. I[OKaBaTB, qTo



p)  2m—1+2n’ —m
(q} C2m—1-2mt —m
Pewmenne. Ilycts p > gq. 110 ycnoBuro 3aiaun nmeem:

ptq_ 2 ptq_2mpq

11
2 b2 ptg
P q

2
, PP +q" +2pg(1-2m)=0, (p) +221-2m)+1=0.
q q

Ouesnno, uto £ — ;> 1.
q

Torna ¢ +2(1-2m)t +1=0, 1, =2m—1)+/Cm—1)> ~1=2m—-1)+2/n’ —m.
IIpu ycioBuu ¢ >1, t:(2m—l)+2m.
(p}z :(2m_1+2m)z:(2m—1+2m)2 _ 2m—1+2vn —m] _

g 1 (m—1f —(2\ni —m]
m—1+ 2 —m] _2m=1+2n’ -m
(em=1)=2n —m)(2m—=1)+2m* —m)  (2m—=1)=2dni’ =m’

Yto 1 TPe0OBAJIOCH 10KA3ATh.

3anaua 4. (20 6amioB)
Touka N 5eXUT Ha TUMOTEHY3€ MPSIMOYTOJBHOTO PaBHOOEAPEHHOTO TPEYroJIbHUKA
ABC. Touka M mnpuUHAMIEKUT NMPOAOLKEHHIO Kateta AB, nmpuuem yron MNC

. 5
npsmoit. [lnomans tpeyronpauka MNC cocTaBisieT — IUIOIMIAAN TPEYrOJIbHUKA

ABC . Onpenenurts, B Kako nponopiuu Touka N genut ctopony AC.
Pemenue.

4

N
B C
Ml%

Tpeyronbunk ABC paBHOGeIpeHHSIit, mosTroMy £ BAC =45°.
Torma AMAN Toxe paBHOOeapeHHBIN 1 AN = MN = x.

O6o3nauum NC =y, AB =a.Ilo teopeme [Iudaropa uz A4ABC:
(x+y)* =2a%, x+y= V2a.



5

ITo ycnoBuo Sy ne= QSAABC,
1,38 ,_5.&
ST I IR I

2

X

a~?2
Kopensb x, :T HE MOJIXOJHUT, TK. M ¢ AB 1 x> AB.

y= 5. @ _a Taxuum obpasom, -~ — ¥ _3
18 5442 342 ’ y 1
6

OTBer. 5:1.

3agauya 5. (20 6amnoB) B mepBblil roa pa3pabOTKU MECTOPOKACHUS OBLIO JAOOBITO
400 toICc. T He(TH. B TeueHue psaa mocienyommx jJeT 00beM J00bIUN YBEIUYUBAICS
exxerogao Ha 50%, a 3atem B Teuenue 9 ner He meHsuIcsa. OO 00beEM T0OBITOM
Heptn cocraBun 35miaH 650 ThIC. T. Omnpenenuth, CKOJBKO BCEro JeT
pa3pabaThIBaJIOCh MECTOPOXKICHUE.

Pemenne.

Ilycte n — 4yucno TeX JieT, B KOTOpbIE yBEIMYMBAJAcCh J100bYa HeQTH (TEPBBIA U
nocyieaHue 9 JIeT B 3TO YUCIIO HE BXOAAT). Toraa rmo ycioBHIO 3aJa4u MOJYyYUM, YTO
3a BCE T'0JIbl Pa3pabOTKHU MECTOPOKACHUS ObLIO JOOBITO

2 n n
400+%-400+(%j -400+...+(%) -400+9-(%) 400 ThIC. T HEDTH.

N 310 coctaBuno 35650 teic. T HedTH. [lonb3ysich Gpopmynoil cyMMbI 7 +1
YJIeHa T€OMETPUIECKON MPOTPECCUu, MOTYyYUM YpaBHEHHE:

1_ E n+l
2 3Y 3Y
400-| ——=—+9- 5 =35650, 400-|12- 5 —2|=35650,

3
HE=
2 32

1=
2
Torna ob1iee KOIMYECTBO JIeT OyAeT paBHO 15.

OTtBer. 15.

3anaya 6. (30 6am1oB)
Haynauy BhIOMparoT umcio a u3 [—6;6]. Omnpenenure BepOATHOCTh TOTO, UTO

ypaBHeHue x° —2(a+1)x+a’ —9 =0 uMeeT ABa OTPULIATENBHBIX KOPHSI.



Pemenne.
Haiinem BO3MOKHBIE 3HAUEHUS [TApAMETPA d , IPU KOTOPOM YpaBHEHUE
x’ —2(a+1)x+a’ —9=0 uMmeeT IBa OTPUIATEIBHBIX KOPHS U3 PEIICHUSA CHCTEMBI

HCPaBCHCTB:

4a+1) -4a*-9)>0, (8a+40>0, a> -5,

a’—9>0, (a=3)a+3)>0, {(a—3)a+3)>0, ac[-5-3].
2(a+1)<0; a+1<0; a<-l;

BepositHOCTB TOTO, UTO ypaBHenue x° —2(a+1)x+a’ —9 =0 umeer aBa

OTPULATCIIBHBIX KOPHS, paBHA OTHOIICHUIO JJIMHBI IIPOMCIKYTKA [— 5,—3] K JJIMHC

1
MPOMEXKYTKA [~ 6;6], T.€. BepoATHOCTH paBHa ra

OTBer. 1 )
6



OTPAC/NIEBAS
ONTMMNUAZA
TA3NPOM LUKONbHWUKOB

Matemaruka. 10 Kixacce

Bapuant 42

3anauva 1. (5 6amioB)

Haiitu 3Hauenue Boipaxkenust 4 npu x=1111,111...
%/_J

12, y=907,888...88, ecin
%/_J

2019 2020

A=

y2 + Xy — 4\/x5y

7 ).

o Ay

Brimonaum npeoOpa3zoBaHus BRIpaXKEHUS A .

Pemenue.

5 3 17

y? +xy—xityt
5

yt—x

i

EE
4.,4
Yy

IIpu x=1111, 111

2019 2020

x+y=1111111...
2019 2020

3anaya 2.(1006am10B)
Jlokazath, uto A< B, eciu

A::mnzolso

Pemenne.
Haiinem paszHocts 4 u B.

12+907,888...888 = 2019 .
%/_/

sin 2019°

12, y=907,888...88, moay4um:
%,—J

OTtBert. 2019.

sin 2020 °
sin 2021 °



_sin2018" sin2020° sin38" sin40°
T sin2019°  sin2021°  sin39° sin41°
_sin 38%sin 41° —sin 40° sin 39° B
- sin 39 sin 41° -

~c083% —c0s79” —cos1° +cos 79°

A-B

cos 3" —cos1°

2sin 39° sin 41°  25in39%sin 41°
0 0
Tak xak cos3’ <cosl’, To CO_S3 5 C.OSI 5 <0.
2sin 39" sin41

Takum obpazom, A —B <0, A<B.
Yto TpedoBaNOCh 10KA3ATh.

3agaua 3. (15 6amnos) Pemuth cuctemy ypaBHEHHH
3x* —8xy+4y* =0,
x? +y? +13(x - y) =0.

Pemenmne.
3anuuieM MepBoe ypaBHEHHUE KaK KBaAPATHOE OTHOCUTEIILHO X C TAPAMETPOM ) U

pEeLIuM €ro.
3x? —8xy +4y* =0,
D=64y> —48y% =16y2,

2
X, =2y,x, :?y.

Tornma cucrema npuMeT BUJL
(x=2y)3x-2y)=0,
x* +y* +13(x—y)=0.
[leperineM Kk COBOKYITHOCTH CUCTEM YpPaBHEHUM.

3anaua 4.(206am10B)

x=2y, - -

{ ) y ) x:2y, x]:()’y]:())

iyt By=000 13 g 26 13
2 d I Xo =——" V=77

x:_y, 2y 5 5

4 23 13 X—?, {x3:0,y3:0,

%erz_?y:(); P -3y=0 (X =2,0,=3.

Otser. (0;0), (- % ;—? ), (2,3).

B mepBeiif ron paspabotku mectopoxaeHus Obuio qo0biTo 400 ThIC. T HepTH. B
TEUEHHE psijia TOCICAYIOMNX JIET 00beM JOOBIYN yBEeIUUUBaJICS exeroaHo Ha 50%, a
3aTeM B TeueHue 9 net He MeHsics. OO0mmii 00beM 100bITON HEPTH cOCTaBUIT 35MITH
650 TeIC. T. OnIpenenuTh, CKOJIBKO BCETO JIET pa3padaThIBaIOCh MECTOPOIKICHUE.



Pemenue.

Ilycte n — uyucno TexX JieT, B KOTOpbIE yBEIMYMBAJIACh J100bYa HePTH (TEPBBIA U
nocyeaHue 9 JIeT B 3TO YUCIIO HE BXOAAT). Toraa rmo ycioBHIO 3aJa4u MOJYyYUM, YTO
3a BCE T'0JIbl Pa3pabOTKU MECTOPOXKACHUS ObLIO JOOBITO

2 n n
400+%-400+(%j -400+...+(%) -400+9-(%) 400 ThIC. T HEDTH.

N 310 coctaBuino 35650 teic. T HedTH. [lonb3ysich GopmMynoil cyMMbI 7 +1
YJIeHa T€OMETPUIECKON MPOTPECCru, MOTYyYUM YpaBHEHHE:

n+1
¢
400 .| — 27

vo.[2 :35650,400-12-(2) ~2|=35650,
. 2 2

(3)” 243
2| =22 =5
2) 32

Torna obuiee KOIMYECTBO JieT OyAeT paBHO 15.

3
2

OTtBer. 15.

3anaya 5.(200am10B)
JIBE reoMeTpuYECKUe MPOrPeECCUN COCTOST U3 OJUHAKOBOIO Yucia 4ieHOB. [lepBblil
yiIeH nepBoi nporpeccuu paseH 20, a 3HameHatenb 0,75; BO BTOpOM IpPOrpeccUH

2
INEPBBIM YJICH W 3HAMCHATCJIIb COOTBECTCTBCHHO PAaBHBLI 4 u 5 Ecnan INEPEMHOKUTD

YJIEHBI 3TUX MPOTPECCHIA C OIMHAKOBBIMU HOMEpaMH, TO CyMMa TaKuX MPOU3BEICHHI
coctaBuT 158,75. HaiiTh 4nuciao 4i€eHOB 3TUX NPOrPECCHH.

Pemenue.

OO0o3HauMM TEPBBIN WIEH W 3HaMEeHaTeNb nepBoi nporpeccun b, =20, ¢=0,75, a

N . 2
NEepBBIN WIEH U 3HaMeHaTeNb BTOpoil mporpeccun b', =4, ¢q'= 3

Harinem cymmy mnpou3BeE€HUN YJIEHOB MPOTPECCHM C OJMHAKOBBIMM HOMEPAMH U
y4TEM, YTO OHa cocTaBuT 158,75:

b b +b,b',+...+b b' =158]75,
b b, +b gb', q'+...+ b, q""'b', ¢"" =158,75,

n—1
20-4+20-§-4-z+...+20-4-(§-z) =158,75.
4 3 4 3

BbIYHCIMM 3HAUYEHME BBIPAYKEHHUS B JIEBOM YaCTH TOKIECTBA, PACCMATPHBas €T0 Kak
CYMMy T€OMETPHYECKOi mporpeccuu ¢ nepsbiM wienoMm b'', =80 u 3namenarenem



80[1‘(9”1] :16{1_@”}15&75, at

OTtBer. 7.

3apaua 6.(300amioB) Tpu mapauiensHbIE NPSMbBIE KacaroTcsi chephl paamyca 6¢M u
neHTpoM B Touke (O B Toukax M, N u P. Ilnmomans tpeyromsuuka MNP OGombiie
36¢Mm°, mioaab Tpeyronsunka AQNP pasha 9cm’. Haiitu yron NMP.

Pemenue.

Tak kak paaumycel OM, ON u QP nepneHAuKyJIsapHbl 33aJaHHBIM MapasuiebHbIM
OpsIMBIM M UMEIOT OOLIYI0 TOUYKY, TO Bce Tpu otpeska — OM, ON u QP — nexart B
OJIHOM TuI0CKOCTU. PaccMoTpuM cedenue chepbl 3TOH TIIOCKOCThIO (puc.1).

ITo ycnoBuro 3anaun Syonp = 9, T.€.

S sonp :%-QN-QP-sin ZNQP =9 = sin ANQP:%.

Bo3MoxHbIe 3HaYeHUs LNQPzg 1581051 LNQP:%. PaccmoTpyM  BO3MOXKHBIE

BAPHUAHTBHL.

1. Eciu ZNQP = g, T0 /NMP = % (puc.l) umu £ZNMP = % (puc.2), rorna

S e = % *MN - MP -sin ZNMP < % -12-12- % =36, 4YTO IPOTHUBOPEYHUT YCIOBHIO.

M

N P N N—o P
M
Puc.1 Puc.2

2. Eciiu ZNQP = 5%, T0 /NMP = Z—; (puc.3) umu £LNMP = f—; (puc.4).

Ha pucynke 3 S,,np <%-NP-QM <%-12-6:36, YTO TaKXKE MPOTUBOPCUUT

YCJIOBHIO.



Takum 00pa3oM, €AMHCTBEHHBIN BapUaHT, IPU KOTOPOM S ,,,p < 16 IpPEACTaBIEH Ha

puc.4.
M
0
ﬂ\ %
N P N P
M
Puc.3 Puc.4

OtBeT: ZL/NMP = f—;



OTPACJIEBAS MartemaTuka. 11 kiaacc
ONMUMNUALA
LELLL LWIKONBbHUKOB

Bapuant 42

3anauva 1. (5 6amioB)
Haiitn 3HaueHne BeIpakeHUs A, eciu

A:19,19~( ! + ! +...+1J.
19191920 1920-1921 20182019
Pemienue.

_n+l-n_1 1

Tak kak = =
nn+1) nn+1) n n+l

TO

A=19]19- ! + ! +...+ ! =
19191920 19201921 20182019

1 1 1 1 1 1
=1919- - + — et — =
1919 1920 1920 1921 2018 2019
19. 11 1919_2019—1919: 1919100 1 .
19192019 100-1919-2019 2019

b

1919 2019)

OTBeT. )
2019

3anaua 2. (10 6amoB)
B nome 720 kBaptup. OJHOKOMHATHBIE KBAPTUPBI COCTABIAIOT Oosiee 12%, HO MeHee
13% ot oOmero uucna kBaptup. 60% OT ocTaBIIMXCS OBLIM JBYXKOMHATHbBIE

KBAapTUPBI, OCTaJlbHble — TPEXKOMHATHbIE. Onpenenurb Kakoe KOJIUYECTBO
MPOIICHTOB OT OOIIEro 4ucja KBapTHUP STOr0 JIOMa COCTAaBWIM JIByXKOMHATHBIE
KBapTHUPHI.
Pemenmue.

ITyctb X — cyMMapHO€ KOJMYECTBO JABYXKOMHATHBIX M TPEXKOMHATHBIX KBapTup,
TOTJa KOJIMYECTBO OJHOKOMHATHBIX KBapTHp (720 — X ).

[To ycnmoBuio 3ajiaud: KOJMYECTBO JBYXKOMHATHBIX KBapTup — 0,6x, KOJIUYECTBO
TPEXKOMHATHBIX KBApTUP — 0,4Xx, KOIMYECTBO OJJHOKOMHATHBIX KBAPTHUP 3AKIIOUYEHO
B unTepBaie ot 0,12 -720 no 0,13-720, T.e.

0,12-720<720-x<0,13-720,

86,4 <720 - x<93,6,

626,4 < x <633,6.
Yucno 0,6x — 4uCIO JBYXKOMHATHBIX KBapTup — 1enoe. CienoBaTelbHO, OHO
JIOJDKHO JenuThess Ha 5. Ho B mHTEpBaiie 626,4 < x < 633,6 OIHO LIEJIOE YHUCIIO,



KoTopoe fenautcs Ha 5 — 310 630 T.e. x =630. Torga KOJM4eCcTBO JABYXKOMHATHBIX
kBaptup 0,6 -630=378, uTo cocrasiusieT 52,5% oT o011ero yncia KBapTup.

OTtBert. 52,5%.

3anaua 3. (15 6amoB)
Haynagy BbIOMpAIOT 4UCIO @ U3 IPOMEXKYTKa [— 6; 6]. Haiitu BeposITHOCTB TOTO, 4TO
ypasreHne x> —2(a + 1)x + a> —9 =0 UMeeT ABa OTPUIATEILHBIX KOPHS.

Pemenmne.
Haitnem Bo3MOKHBIE 3HAYEHUS TApAMETPa a , IPU KOTOPOM YPaBHEHHE

x* =2(a+1)x +a®> —9=0 uMeeT Ba HOJOKUTEIBHBIX KOPHS U3 PELICHHS CUCTEMBI

HCPaBCHCTB:

4a+1)> —4(a® -9)>0, (8¢ +40>0, a> -5,

a’-9>0, (a-=3)a+3)>0, (a—3)a+3)>0, ae[—S;—3].
2(a+1)<0; a+1<0; a<-1;

BeposTHOCTB TOTO, 4TO ypaBHeHHe x> — 2(a + 1)x + a> —9 =0 umMeer aBa

OTPULIATENBHBIX KOPHSI, paBHA OTHOLIEHUIO JJIMHBI IPOMEXKYTKA [— 5;—3] K JUIMHE

1
IPOMEKYTKA [— 6;6], T.€. BEPOATHOCThH paBHA 3

3anaua 4. (20 6am10B)
Haiitu Bce mapsl BeleCTBEHHBIX YKcen (X;)), YAOBICTBOPSIONIUX CUCTEME

YPaBHEHHI
(3-+/8)" =8” +97,
\/—)cz—3xy—y2 =2y+§.
Pemenne.
X
on3: y=——.
A3y 4
(3-8)" =8 +97, (3-/8)" =8"+97,

2
\/—x2 —3xy—y* :2y+§; —x? =3xy—y? =4y° +2xy+x7;

B=8)" =8 +9”, (3_48)" =8" +97, [(3+8) " =(8) " 437,

+£2—0 —_i- __f
y 2 ) y 25 y 2

[TomenuB JIeByIO U MPaBYIO YacTH MEPBOTO YpaBHEHUS CUCTEMBI Ha (3 + \/g) 20,

I[MOJIy4YumM



Bripaxkenue cneBa ecTb CymMMa JBYX MOHOTOHHO YOBIBAIOIIMX (DYHKLMNA, 3HAYUT
JaHHOE ypaBHEHHE uMeeT He 0osiee OHOTO KOPHS. DTOT KOPEHb JIETKO YTabIBaCTCs:

OtBeT. (— 1;1}
2

3anaua 5. (20 6amoB)
["a3ompoBog pa3dWT HA HECKOJBKO ydacTkoB. Ha kaxmom ydacTke paboTaer
OJIMHAKOBOE YMCJIO0 pabOTHUKOB. 3BeCcTHO, UTO YMCIIO PAaOOTHUKOB HAXOAAIIUXCS HA
OJTHOM Y4YacTKe, MPEBBIMIAET YMCI0 ydyacTKkoB Ha 14. Korma 15 genoBek mpuiim Ha
MEPBBIN YUaCTOK, a C OCTAIBHBIX YYaCTKOB YIIUIO MO 15 4enoBek, 4uciio pabOTHUKOB
Ha TIEPBOM YYacCTKE CTajO pPaBHBIM YHUCIy paOOTHUKOB, OCTABIIMXCS Ha BCEX
OCTaJbHBIX ydacTkax. ONpeaeuTh YUCI0 Y9aCTKOB Tra30MpoBO/Ia.
Peuenue.
O603HauuM 3a 7 YKCIO YYacTKOB, a 3a kK — YHUCIO pPaOOTHUKOB, PabOTAIOLINX
NEepPBOHAYAIBHO HAa KaXKI0M ydacTke. Vicxoas 3 yciaoBHil 3a1a4u, MOIYYUM CUCTEMY:

k—n=14, n=>k—-14,

k+15=(m-1)(k-15), <k+15=(k-14-1)(k—15),

k>15nk e N; k>15nkeN.
Pemmm 3Ty BTOpOe ypaBHEHHE CUCTEMBI.
k+15=(k-15)%,
k+15=Fk* —31k + 225,
k*-31k+210=0,
k =10, k, =21.
Tak kak 1o ycioButo k >15,10 k =21 u n="7. Takum obpa3om, ra3onpoBoj pazouT
Ha 7 y4acCTKOB.

x=-1. Tornma y:%.

OTtBer. 7.

3agaya 6. (30 OammoB) Haittu pamguyc muiauHApa ¢ HaAUOOJIBIIEH MOJHOU
MOBEPXHOCTHIO, BIIMCAHHOTO B KPYroBOM KOHYC BbICOTOH 20cCM W paanycoMm
ocHoBanus 10 cm.

Pemienne.



A R C

[Tnomaap MOJHOWM MOBEPXHOCTH NMJIMHIIPA BhIpaXkaeTcst GopMyIion S = 2Tcr(r + h).
N300pa3um oceBoe ceueHre HUIMHIPA, BIMCAHHOTO B KOHYC.

O0603HaYMM BBICOTY IWJIMHJIpA /1, 2 pailyC OCHOBAHUS IMJIMHJpPA 7 .

N3 nogobust TpeyronbHUKOB ABC 1 NBM 110 IBYM yrilaM MOJTy4YuM

R_H g "

r H-h R

S(r)= 2751”(]‘] _rH + r] = 27[2]{]‘] + r(l — HD
R R

Heobxogumo momoOpate Takoe 3HaueHue 7, 4ToObl S ObUTa MaKCHMAaJIbHOM.
[Tpomuddepenunpyem 310 BEIpaKEHUE

() = A
S'(r)= 27{]‘] +2r(1 R D )

H+2r(1—H):O:>r: AR __ 2010y,

R 2(H-R) 2-(20-10)

Yb6enumcs, 4To HalIeH MAaKCUMYM (DYHKLIMU TPOBEPKOI 3HAKA TPOU3BOIHON
r<10, S '(r) >0, S(r) Bo3pacraer;

r>10, §'(r) <0, S(r) yosiBaer, 3Hauut S, (10) =200x.

OtBer. 200m.




