OTPACJIEBAS MaTteMaTnka. 9 Kjacc
OJIMMNUALA
LELLL LWIKONBbHUKOB

Bapuanr 11

3amaua 1. (5 6amior) Halitu 3HaueHue Boipaxenus X Mpu a =— 20120 , €CJIH
X:( 1 N 1 : 1+ 3a )2+6a.
2—6a 274’ -1 1+3a+9a’ a

Pemenue.
Ynopoctum BeipaxkeHue X .

_( 1 N 1 ~ 1+43a ).2+6a_

2-6a 274° -1 1+3a+9a° a

B 1 N 1 1+3a+9a” ) 2+6a _

2(1-3a) (Ba-1)(1+3a+9a>) 1+3a a
B 1 B 1 2(1+3a) _ 1+3a-2 2(1+3a) _

21-3a) (1-3a)(1+3a) a 2(1-3a)(1+3a) a
B 3a-1 .2(1+3a)__l

—2Ba -1+ 3a) a a
Ecou a =—- ! , To X =2020.

20
OtserT. 2020.

3agauya 2. (10 OamioB) HaliTu nABa pas3iIWyHBIX KOPHS x,,X, YPaBHEHUS
x* —6bx+c =0, ecu uncna b, x,,x,,c 00pasyrOT FEOMETPHUYECKYIO IPOTPECCHIO.
Pemenue.
ITo Teopeme Buera: {xl R

X, +x, =6b;
[lyctb g —  3HaMeHaTeldb  TEOMETPUYECKOM  TPOTpeccuH,  TOrnaa
x, =bq, x, =bq’,c=bq’.
bq-bq* =bq’, {bz ~b=0, {bl =0,b, =1,

2 _ g1, 2 _ 6
Cucrema IpuUMeET BUJL {bq +bq” = 6b; q+q —6=0;
Tak kak b mepBblil YIE€H T€OMETPUUYECKON Iporpeccuu, To b, =0 He MOAXOIUT IO

q+q° =6;

CMBICITY

Ecm b=1,10 ¢°+q—-6=0, g, =-3,9, =2.

2
Ecim g=-3,710 x, =-3,x, =9.

Ecmm g=2,710 X, =2,x, =4.



OrBer. x, =-3,x, =9 mmm x, =2,x, =4.
3amaua 3. (15 6amioB) CpegHee TeOMETPUUECKOE ABYX MOJ0KUTEIBHBIX YHCEIT d
u b B n pa3 MeHblIIe UX cpeaHero apupmerndeckoro. JlokasaTs, 4To

a n+n’ -1

b B n—n" -1

Pemenne. OueBuaHo, 4To a > b. [1o yclioBUIO 3aa4l UMEEM:

a;b:n.\/ﬁg , Z+1:2n.\/i . Ipumem \/i:z>1 . Torma #£-2nt+1=0 ,

t, =n+n* 1. [pu ycnoBuu ¢>1, t=n+Jn* -1.

a , 5 (n+\/n - )Z (n+\/n - )Z (n+x/n —1)z n+ 1
— =t :(n+x/n —1)Z
b n _(Jn _ )z I —11n+\/n —1) n—n’ 1
Yro 1 TpedoBaTOCH 10KA3ATh.
3apaua 4. (20 OamnoB) Touka P JeXWAT HaA THUIOTEHY3€ NPAMOYTOJLHOTO
paBHOOenpeHHoro TtpeyrojibHuka ABC . Touka F mOpuHAICKUT Katety AB ,

npuuem yron FPC npswmoi. Ilnomans TtpeyromsHuka FPC  cocraBisier %

wiomaan tpeyronbHuka ABC . Onpenenuts, B KaKOil Mponopuuy Touyka P aenut
cropony AC.
Pewmenue.

A

F

B C

Tpeyronsuuk ABC paBHOGEApeHHKIH, mo3TOMy LBAC = 45°.
Torna AAPF Toxe paBHOOenpeHHbIH U AP = PF = x.
O6o3naunm PC =y, AB=a.Ilo teopeme [Tudaropa uz AABC':

(x+y)? =242, x+y:\/§a.

3 1 3a? 3 a
ITo ycioBuro S =—S =Xy =, Y= —,
y AFPCSAABC2y82y8x
2
Torna, x+§-a—:\/§a, 8x% —8/2ax +3a> =0, x :af U X, :3626.
X

HE MOAXOJUT, T.K. '€ AB n x < AB.

Kopens x, =



a2

AP 1
Taxum obpazom, —— = L 4

y J2a— a\/__3

Ortser. 1:3.
3agaua 5. (20 GamnoB) HaiiTu Bce 1enble 3HaUE€HUS IEPEMEHHOM X , PU KOTOPBIX
3HaueHue b =2 yJIOBJIETBOPSET HEPABEHCTRY:

b’ N b < bx* —bx—b’ -5
P_x+b+1 b+x-5 (X*—x+2b-1)(1-b"+x)

Pemenue.
IToncTtaBuM B HEpaBEHCTBO 3HAYEHUE b = 2, IOJIyYUM HEPABEHCTBO

4 L2 2x? —2x-13
2 ox+3 x-37 (P —x+3)(x-3)
2_ J—
24 R S o~ P
-x+3 x-3 (x —x+3)(x-3)
4(x=3)+2(x* —x+3)-2x* —-2x-13

b

<0,
(x> =x+3)(x-3)
4x +7 <0
(x> —x+3)(x-3)
Pemrim metogom uHTEpBaoB (puc.l)
+ - + -
-1,75 3
Puc.1.

Takum 00pas3om, x € [-1,75;3) ¥ IPUHAMAET TieJible 3HaueHus: —1, 0, 1, 2.
OtBer.-1,0,1, 2.
3amava 6. (30 GamnoB) B merckuit cam mpuBe3M MOPOXKEHOE UYETHIPEX BHJIOB.
Kaxnpiii pedeHOK OJDKEeH ObLI MOJYYUTh OJIHY TMOPIUI0 MOpoxeHoro. Pebsra
caMu BbIOUpasii MOposkeHoe. OKka3anock, YTO YUCIIO BHIOPAHHBIX MOPLUNA KaXkKI0TO
BUJIa PaBHO IIEHE B KOMEWKaX OJHOU MOPIMH 3TOTO K€ BHUIA. YHUCI0 BRIOpAaHHBIX
nopuuil BTOPOro BHaa OOJblIE YKMC/Aa BBIOPAHHBIX MOPLMIA MEPBOrO BHAA Ha
CTOJIbKO, HA CKOJIBKO YHMCJIO BHIOPAHHBIX MOPIMI YETBEPTOTO BHa OOJbIIE YUCTIa
BbIOpaHHBIX TOpIUI TpeTbero Buaa. [lopuuii mepBoro u TPETbEro BUAOB BMECTE
ObUTO0 BBIOpaHO Ha 4 MeEHbIE, YeM MOpPLUN BTOPOTrO U YETBEPTOrO BHJIOB. 3a
BbIOpaHHOE AeTbMU MopokeHoe ymnaTwid 4 pyo 20 xom. Ckoiabko pedsT B
JIETCKOM cafy?
Pemenne.
[TycTh X IIT. — KOJIUYECTBO MEPBOTO BUIa MOPOKEHOTO, } IIT. — BTOPOTO BUAA, Z
HIT. — TPETHETO BUAA U U IIT. — YeTBepTOro Buzaa. [lo ycioBuio 3agauu cOCTaBUM
CUCTEMY:



y—Xx=u-z,

X+z=y+u-4,

x>+ +z7 +u’ =420.
[Ipeobpazyem cucremy:
xP+yP+z0 +u’ =420,
y-Xx=u-z, X=—u+z+y,
xX+z=y+u-—4, —u+z+y+z=y+u-4,
xP+y 4z +u’ =420, |2z=2u-4,

z=u-2,

X +y +z+u’ =420,
Y x’+y+z27 +u’ =420,
z=u-2,

z=u-2,
X=—u+u—-2+y,

x=y-2.
x=y-2, Y

[ToncraBUM BTOPOE M TPETHE YPAaBHEHUS B IIEPBOE YPAaBHEHUE U peoOpa3yeMm:
(y=2) +»° +u-2) +u’ =420,
2y —4y +4+2u’ —4u + 4 =420,
y: =2y +2+u’ —2u+2=210,
(y =1 +1+(u-1)* +1=210,
(y=1)° +(u—1)" =208.
Uucno 208 MOXHO NpPENCTaBUTh B BHJE CYMMbI JBYX KBaJpaTOB HATypPaJbHBIX
quCceJl E€OUHCTBEHHBIM 06pa30M: 208=8%+12% . Torma y=9 u u= 13 .

CrnenoBatenbHo, z =11 u x =7.Toraa obuiee 4uciao AeTel paBHO OOIIEMY YHUCITY
IIOPLIMH MOPOXKEHOTO0, T.€. X+ y+z+u=7+9+11+13=40.

OTtBert: 40.



OTPACJIEBAS MartemaTtuka. 10 kjaacc
ONMUMNUALA
LELLL LWIKONBbHUKOB

Bapuanr 11

3agaua 1. (5 6amioB)

Haiitn 3Hauenue Bolpaxkenus A npu x =998,222..23, y=1021,777...77, ecin
2019 2020

Y’ +xy—4/x’y —4fxy’
ey )
Pemennue.

Brinonanum npeobpa3oBaHus BEIpaKeHUS A .
5 3 17 1

3
2 s 317 13
y +xy5—x4y243—x4y4_(</;+<5):y(y+ )- 4y4(y+X)_(i/;+<5):

X
2 2
pd x4y y [y4_x4J
13 sy (1
(y+X)[y—x4y4J [1 IJ (y+X)y4-[x4—y4J-[x4+y“]

x4+ pyt

=x+y.
s 1 (b1
y4[y2—x2] y4[y2—x2]

IIpu x=998,222...23, y=1021,777...77, noixy4uum:

2019 2020
x+y=998,222..23+1021,777...77 = 2020.

— —
2019 2020
OTgert. 2020.

3agaya 2. (10 6amnoB) B nepBslii roa pa3paboTKH MECTOPOKIACHUS OBIIIO T00BITO
600 Teic. T HedTH. B Tedenwme psma mocneAylmux JeT o0beM  100BIYr
yBennmuHuBaics exeromaHo Ha 50%, a 3arem B Teduenune 9 net He mMeHsIcsa. OOmmin
o0BveM 100bITOM HedpTu coctaBui 35miuH 250ThIc. T. OnpeaenuTh, CKOJIBKO BCErO
JeT pa3pabaThIBAIOCh MECTOPOXKICHHUE.

Pemenne.

[TycTh n — 9nCIO TEX JIeT, B KOTOPBIC YBEIMUMUBATIACh A0OBIYa HEPTH (TIEPBBIA U
nocieaHne 9 JIeT B 3TO YHUCIO He BXOAAT). Torma mo ycjaoBHIO 3a7a4d MOJIYYUM,
4TO 3a BCE TOABI Pa3pabOTKH MECTOPOKIEHHUS OBLIIO JOOBITO

2 n n
600+%-600+(%) -600+...+(%} -600+9-(%j 600 ThIC. T HEDTH.

N 10 coctaBmiio 35650 teic. T HedTH. [loap3ysics popMynoil cymMMsbl n+1 4yieHa
reOMETPUUYECKOI MPOrpeccu, MOJIyuyuM ypaBHEHHE:



1_3 16
2

n+l
- [;j 3 3Y 3) 81
600.-| ——=—+9-| = | |=35250, 600- 12-(—] -2 =35250,(—]
2 2 2
n=4.
Torna ob61iee KOIUYECTBO JIeT OyaeT paBHO 14.

Otser: 14.
3agaya 3 (15 6amnoB) Haiitu Bce 1enble 3HaU€HUsI IEPEMEHHOM X, IPH KOTOPBIX
3Ha4YeHUE b =2 yJIOBIETBOPSAET HEPABEHCTBY:

b’ N b < bx* —bx-b> -5
x'—x+b+1 b+x-5 (xX’=x+2b-1D)(1-b"+x)

Pemenue.
[ToncTraBuM B HEpaBEHCTBO 3HAYEHUE b = 2, IOJIyYUM HEPABEHCTBO

4 L2 2x% —2x—13
2 ox+3 x-37 (P —x+3)(x-3)
2
42 w13
x’—=x+3 x-3 (x*-x+3)(x-3)
4(x—3)+2(x2—x+3)—2x2—2x—13<
(x* —x+3)(x-3) -
4x +7 <0
(x> —x+3)(x-3)
PelyM MEeTO10M HHTEPBAJIOB.

b

0,

-1,75 3

Taxum 06pazom, x € [— 1,75; 3) Y NIPUHUMAET 1ienble 3HaueHus: —1, 0, 1, 2.
OtBer.-1,0, 1, 2.

3apaua 4. (20 OamnoB) Omnpenenutrb NOpPU KaKOM 3HAY€HUM 7 OOJIACTh

onpenenenns GyHKIun f(x) =~/x—7 —vn—4x—x> COCTOUT U3 OJJHOH TOUKH.

Pemennue.
@yHKIMS ONpeesIeHa HA MHOKECTBE:

n—4x—x*>>0, x> +4x-n<0,

= .
x=720, x>17.

Jns Toro, 4troObl cUCTEMa HMeJIa E€IUHCTBEHHOE pelieHHue, HEOO0XOIUMO H

JI0CTaTOYHO, YTOOBI mapabona y =x” +4x—n TMO0 MMeNa eJIUHCTBEHHbIH KOpEHbD,

HE MEHBIIUK 7, MO0 nMena 2 KOpHs, OONBIINN U3 KOTOPHIX ObLI ObI paBeH 7. OTu
YCIIOBUS BBITIOJTHUMBI, €CITH



D=0, w(7)=0,

W
x,27, x,<7.
3nece D=16+4n — &IUCKPUMHUHAHT KBAJPAaTHOTO BBIPWKEHHS, a X,=—2 —
abcrucca BepIIMHBI apadobl.
16 +4n=0, .
1. — CHCTEMAa HE UMEET PELICHUN;
—-22>7,
49+28-n=0,
2. <Sn=T7.
—-2<7,

Pemenue COBOKYITHOCTH 3TUX CHCTEM — YUCIO 1 ="77.

Ortser. 77.
3agaya 5. (20 GamnoB) B nerckuil caa mpuBe3IM MOPOKEHOE YETHIPEX BUOB.
Kaxaplii peOeHOK JOHKEH ObLI MOJYyYUTh OAHY MHOPLHUI0 MOpOXeHOro. Pebsra
camu BelOMpasin MopokeHoe. Oka3anaoch, 4YTO YMCIIO BBIOPAHHBIX MOPLUN KaKAO0rO
BUJIa PABHO IIEHE B KOINEWKaX OJHOM MOPLMU ITOro ke Buaa. Uncio BbIOpaHHBIX
nopuuil BTOpOro Bujaa OoJibllIe YKCJIa BBIOPAHHBIX MOPLMHA MEPBOrO BHJAA Ha
CTOJIBKO, HA CKOJIBKO YMCJIO BBIOPAHHBIX MOPIMI YETBEPTOTO BHa OOJbIIE YUCIa
BbIOpaHHBIX TOpIUi TpeTbero Buaa. [lopuuii mepBoro u TPEeTbEro BHUAOB BMECTE
ObUTO0 BBIOpaHO Ha 4 MeEHbIE, YeM MOpPLUN BTOPOTO U YETBEPTOrO BHJIOB. 3a
BbIOpaHHOE AeTbMU MopokeHoe ymnaTwid 4 pyo 20 xom. Ckoiabko pedsT B
JETCKOM cafay?

Pewenue.
[TycTh X IIT. — KOJIMYECTBO MEPBOTO BUIA MOPOXKEHOTO, ) IIT. — BTOPOTO BUAA, Z
IIT. — TPETHETO BUJA U U IIT. — 4yeTBepToro Buna. Ilo ycnoButo 3agaun cocraBuM
CUCTEMY:

y—Xx=u-z,
X+z=y+u-4,
x*+y*+z7 +u’ =420.

[Ipeobpazyem cucremy:

xP+yP+zt +u’ =420,

y-Xx=u-z, X=—u+z+y,

xX+z=y+u-—4, —u+z+y+z=y+u—-4,

xP+y 4z +u’ =420, |2z=2u-4,

z=u-2,

(X + >+ 27 +u’ =420,
Y x’+y?+z" +u’ =420,
z=u-2,

z=u-2,
X=—u+u—-2+y,

x=y-2.

xX=y-2,
[ToacTaBuM BTOpOE M TPETHE YPaBHEHUS B IIEPBOE YPABHEHHE U MPeoOpaszyem:



(y=2) +y> +(u—2) +u’ =420,

2y =4y +4+2u’ —4u + 4 =420,

Y =2y +2+u’ —2u+2=210,
(y=1) +1+(u-1)* +1=210,

(y—1) +(u—1)" =208.
Yucno 208 MOKHO NMPEACTABUTH B BUJE CYMMBI JIBYX KBaJpaTOB HATYPAIbHBIX
qpCeNl CAMHCTBEHHBIM o0Opasom: 208=8>+12> . Torma y=9 w u=13 .

CnepoBatenbHo, z =11 u x =7.Torna obiiee YUCioO AeTel paBHO OOIIEMY YHCITY
IIOPLUNA MOPOXKEHOTO, T.€. X+ y+z+u=7+9+114+13=40.

Orteer: 40.
3apaua 6. (30 6a/u0oB) Tpu mapasuienbHBIE TPSIMbIE KacaroTcs chephl paamyca
4cm ¢ uentpom B Touke O B Toukax A, B m C. Ilnomans tpeyroasHuka ABC
Gombie 16cM’, miomas Tpeyronsanka OBC pasna 4cm’. Haiitu yron BAC.
Pemenue.

Tak kak paguycel OA, OB u OC nepneHauKyJIspHbl 3aJaHHbIM TapaijIeIbHbIM
NpsSIMBIM U UMEIOT OOIINYI0 TOYKY, TO Bce Tpu oTpeska -OA, OB u OC- nexart B
OJIHOM TI0cKOCTU. PaccMoTpuM cedeHne cepbl ITOU MI0CKOCThIO.

[To ycnoBuro 3anauu Sxppc = 4, T.€.

S \ope = %-OB-OC .sin ZBOC =4 = sin ZBOC =—.

| —

T
Bo3moxHbIe 3HaUYEHUS ABOC:E wm ZBOC = . PaccmoTpuM BO3MOKHBIE

W

BAPUAHTBI.

1. Ecniu ZBOC = %, TO /BAC = %(pnc.l) um /BAC = %(pI/IC.Z)

A

Puc.1 Puc.2

Torma

S isc :%-AB-AC-sin ZBAC <%-8-8%:16,

4dTO IIPOTUBOPECUHUT YCIIOBHUIO.



2. Ecim ZBOC = %, T0 /BAC = Z—;C(pI/ICB) nwm /BAC = %(pHCA)

Ha pucysnke 3

S ause < %-BC ‘04 < %-8 -4 =16, 4TO TaK)KE MPOTUBOPEUYHUT YCIIOBHIO.

Takum 00pa3oMm, eTUHCTBEHHBIH BAapHAHT, HPU KOTOPOM S, .- <16 TPEICTaBICH
Ha puc.4.
A

ﬂ\ %
B C B C

Puc.3 Puc.4

OtBer. Z/BAC = f—;



OTPACJIEBAS
ONUMNUAZA Maremaruka. 11 kiace
LELLL WKONbHUKOB

Bapuanr 11

3anpaua 1. (5 6amioB)
Haiitu 3nauenne Beipaxkenus 4 npu x =1722,222...23, y=297,777..77, ecnu
2019 2020

y2 +xy — i/x \/xy (
A= x+\/;)
\/ \/x y
Pemienne.

Brimonnum npeodpa3zoBaHus BEIpAKEHUS A .
53 171

y+xy—xty? (+\f) y(y +x)

5 2

y4_x4y4 y (y

(y+X)[y—xj‘y‘3‘J [ \ IJ (y+X)y‘3‘-[X‘l‘—y‘l‘J-[X‘l‘+y‘l‘]

A N (1 1 TEYY
y4[y2—x2] y4[y2—x2]

IIpn x=1722,222...23, y=297,777...77,, nony4um:

%,—/ %,—J

2019 2020
x+y=1722,222..23+297,777...77 = 2020 .
%/_J %/_J
2019 2020
OTtsBer. 2020.

3amaya 2. (10 6amwtoB) OmnpenenuTe YUCIO CTYJIEHTOB, CIABIIMX SK3aMEH, €CIIH
W3BECTHO, YTO IIeCTas 4acTh U3 HHUX MOJyYHJia OIEHKY «YIOBJIECTBOPUTEIHLHOY,
56% MOJIy4nIn OLIEHKY «XOPOIIO», a 14 CTYJI€HTOB MOJYYHIN OLUECHKY «OTIUYHO.
OTAMYHUKH COCTaBIAOT Oosee 4%, HO MeHee 5% OT HCKOMOTO YKcIia CTY/ICHTOB.
Pemenue.

14-100

Eciu 14 yenosek — 4 %, TO BCEro CTyJICHTOB X = =350.

14 -100

Ecnu 14 yenosek — 5 %, TO BCEro CTyJICHTOB X = =280.

3HauuT, Bcero cTyAeHToB Obu10 OT 280 10 350 yenoBexk.

DTO YHUCIIO JIOJDKHO JNEIUThCA Ha 6, TaKk KaK WU3BECTHO, YTO Kaxkigas 6 4acTh
MOJIy4unJia OIEHKY «YyJIOBJIETBOpUTENIbHOY (282, 288, 294, 300, 306, 312, 318, 324,
330, 336, 342, 348).



Taxke 56% oOT o0miero umcia CTYJEHTOB €CTh II€JI0€ YHWCIIO0, T.K. TaKhe

56-300
CTYAEHTHI IOJIYYUJIU OLIEHKY «XOPOLIO» — X = =168.

Taxkoe uncno oxuo — 300.
Otsert. 300.
3anmaua 3. (15 6amioB) Haitaure cymmy KopHEH ypaBHEHUSI
(cos 2mx — 5cos mx — 2)- log, (5x —2 - 2x)=0.
Pemenue.
O/13: 5x—2-2x">0, 2x*> = 5x+2<0.
544/25-4.2.2 543 _{0,5,

b2 4 4 2.

_X@{ -
0,5 2 X

Torna x € (0,5;2).
Jlanee pelenre CBOAMTCS K PENIEHUIO IBYX yPaBHEHMUIA:
cos2mx —5Scosmx —2=0 u 10g3(5x—2—2x2)=0.

X

1) cos2mx—5cosmx—2=0, 2cos’mx—1-5cosmx—2=0,

5+425+4-2-3 517 |3,
4 4 {—0,5.

COSTX =3 — HE MMeeT pelenyii, T. k. cos mx € [ L;1]

cosmx =-0,5, nx=iarccoi—0,5)+ 2nn, ne/Z,

2cos’ mx —5cosmx —3=0, cosmx =

nx:iz?n+27m, ne/, x:i§+2n, ne’/ .

Jlanee uieM pemieHust, BXOSIINE B POMEXKYTOK x e (0,5;2).
2 2

n=0:x=Je (0,5;2), x = -3¢ (0,5;2),

n:l:x:3+2g(o,5;2),x=—3+2=fe(o,5;2),
3 3 3

n=2:x:§+4$(0,5;2), x:—§+4=¥&‘(0,5;2).

2) PeminM BTOpOE ypaBHEHUE
log,(5x—2-2x%)=0, 5x—2-2x> =1, 2x* =5x+3=0,

L _5x425-4.2.3 s5x1_[15€(052)
e 4 4 |1€(0,5;2).

Takum 00pa3om, MoJIy4uM 4 perieHus: %;%;1;1,5.

Nx cymma §+§+1+1,5:4,5.

OTtBer: 4,5.



3agaua 4. (20 6aymos) Tpu depmepa mpoaaBaiv Ha PHIHKE MOIMITYYHO ILIBITUIAT.
[TepBerii npuBe3 12 mpimst, BTopot — 18, Tpetuit — 32 upliieHka. Kaxablid
poJiaji YacTh TOBapa yTPOM, YacTh — BEUEPOM. YTPEHHSS 1IeHa OJIHOTO ILIbITIJIEHKA
y Bcex ¢depmepoB OblIa OJJMHAKOBAs, BEUEpHss Toxke, HO Oojee Hu3kas. K Beuepy
BECh TOBAp ObLI pacnpojiaH, U JHEBHAs BBIPYYKA y BCEX OKa3aJlaCh OJUHAKOBOM:
1700 ycnoBHbIX eauHUI (32 yTpo W Beuep). HailTu cymMmapHyio BeE4EpHIOI
BBIPYYKY BC€X ()EPMEPOB B YCIOBHBIX €AMHUIIAX.
Pemennue.

[Tycth mepBbIH, BTOPOM W TpeTud QepMepbl MNpPoAATUd YTPOM X, V, z
(x, v, z> O) LBIIIIAT COOTBETCTBeHHO. IlycTh Takxke a, b (a>b>0) yrpeHHss u
BEUYEPHSIS LIEHBI COOTBETCTBEHHO.

Tak kak JHEBHas BBIPYUYKa y BCceX oJuMHaKkoBa 1 pasHa 1700 y.e., TO noJy4nm:

ax+b(12—x)=ay+b(18—y)=az+b(32—-2z)=1700 (*).

BriunTas u3 npeapiiyiiero ypaBHeHUs CIEAYIOIIee, MOTyYuM:

(a—b)x—y)=6b, (a—b)y—z)=14b.

x—y 3
[TonenuB ypaBHEHUS, UMEEM =—.

yv—z 7
Taxum obpazom, x —y =3k, y—z=Tk, =>x—z=10k, ke N.
Tak kak x <12, To U3 OCIEIHETO BhIpAKEHU NojyuyuM x =11, z=1.
[Toatomy y = 8. IlojacraB nonyyeHHoe 3HaueHue B (*), umeem
I1la+b=1700, 8a +10b=1700.
Pemas coBMecTHO 3TH ypaBHEHuUs, HauaeM: a =150, b =50.

OxoHYaTEIHHO HAXOAUM OOIIYI0 BEUEPHIOIO BHIPYUKY
b(12 —x)+b(18 - y) +b(32 —z) =42b = 2100 y.e.

Otsert. 2100.
3amaua S. (20 6annoB) Tpu mapaienbHbie PsIMbIe KacatoTcs chepbl paganyca 4cMm
¢ nertpom B Touke O B Toukax 4, B u C. [Inomaap tpeyronsuuka ABC 60mblie
16cm”, mnomas Tpeyronbuuka OBC pasHa 4 cv”. Haiiti yron BAC.

Pemenue.

Tak kak paguycbl OA, OB u OC nepneHauKyJspHbl 33JaHHBIM HapajuieIbHbIM
OpsIMBIM M UMEIOT OOIIyI0 TOUYKY, TO Bce TpH oTpeska -OA, OB u OC- nexat B
OJIHOM TIocKOCcTH. PaccMoTpum cedenne cepbl 3TOM MI0CKOCThIO (puc. 1).

[To ycnoBuro 3anauu Sxopc = 4, T.€.

S e = % OB - OC -sin ZBOC =4 =5 sin ZBOC =

1
2
Bo3moxnsbie 3Hauennss LBOC :g um ZBOC = 5% PaccmoTpum BapuaHTHL.

1. Ecnu Z/BOC :%, 10 /BAC = %(pﬂc.l) win /BAC = % (puc.2)
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Torma
S :1 AB-AC-sinLBAC<%-8-8-%:16,

aBc — A

4TO IIPOTUBOPECUUT YCIIOBHUIO.

2. Eciu ZBOC = %, T0 /BAC = Z—;C(pnc.?:) i /BAC = f—;(pHcA)

Ha pucysnke 3

S ose < L BC-04 < L 8-4 =16, 4TO TaKXe IIPOTUBOPEUUT YCIOBUIO.

Taxkum 00pa3om, €TUHCTBEHHBIN BapUaHT, MPU KOTOPOM S < 16 mpencrasiieH

AABC
Ha puc.4.
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Puc.3 Puc.4

a
¢
o

OtBer: ZBAC = f—;c

3anaua 6. (30 6am1oB)

Haiitn HaumeHblIee 3HAUCHUE PYHKLIUH Y = \/ (x—1) +1+ \/ (x—4) +4.

Pemenue.



Beenem Bektopbl @ ={l —x;1 } u b={x—4;2 }. B cOOTBETCTBUU C HEPABEHCTBOM

bl = ‘a + b| HaAEM JJIMHBI BEKTOPOB:

d == x) +1=y(x =1 +1, o =(x-4) +4.

HaiiieM KOOpIMHATEI CYMMBI BEKTOPOB U €€ JUIMHY:
5+5‘:w/(—3)2 +32 =418 =342.

[ToncraBisieM B HEPABEHCTBO U IOIYYUM: Y = \/ (x—1)° +1+ \/ (x—4) +4> 342,

T.e. ¥ >3+/2. Haumensbiniee 3HaueHne QyHKIMU OyJeT TOraa, KOTJa JIOCTUTaeTCs
3HaK PABCHCTBA. 3HAK PaBEHCTBA JOCTHTaeTCs TOTJa M TOJBKO TOTJa, KOrja

o+

a+b={l-x+x-41+2}={3;3},

a™b , T.€. KOorja

2x L iox)=x—4,x=2.
x—4 2

Otser. Hanmenblnee 3HaueHHE (yHKIMU PABHO 3+/2

AOCTUTACTCH IIPU X = 2.



