3aK/II0YUTeNbHBIN ITANl AKAIEMHUYECKOI0 COPEBHOBAHHUSA
Ommmnuanpl KOJILHUKOB «Illar B Oyaymee» mo npopuia «KomnbroTepHoe MoaeJMpOBaHUe
U rpaguka) odmeodpasoBaTejbHbIN npeaMeT «MatemaTuka», Becua 2021 r.

10 kaace

Bapuanr Ne 1

1. HafII[I/ITe TaKO€ HAMMCHBIICEC HATYpaJIbHOC YHUCIIO k > 2021, YTOOBI JJIA JIFOOBIX HaTypaJIbHBIX YHUCCII

n*+n*+...+n"+2021k

LTERLIRERAL , HE JICISIINUXCS Ha 5, YUCII0 obu10 KkpatHO 5. (10 6amtoB)

2. Ha cropone BC TPEYroJIbHUKA ABC rmeuena touka K TaK, 4To BK:KC=5:4. 0Oxomno

TPEYroJIbHUKA ABK omcana OKPY>KHOCTH € IIeHTpoM B Touke O, mpuyem OC =32 | 2/ 3. UYepes Touky

C U CCpCAUHY D CTOPOHBI AB MMpOBECACHA IIpiAMas, KOTOpast NCPECCKACT OKPYKHOCTH B TOUYKCE P,

pu4YeM CP>CD, Haiimure OD, ecIu ZAPB=2/BAC, AC =24. (12 6amnoB)

3. Haiigure Bce 3HaYeHHs mapameTpa a, Mpu KOTOPBIX CUCTEMa
2

(x+2)°* + @+a =25,

4x* —3a’+ax+19x+5a+22<0

UMEeT pelIeHus. YKaXUTE 3T pelIeHus IpU HalJeHHbIX 3HAYSHUX ITapameTpa a. (12 6annos)

46. Haﬁ]lHTe aCCTOAHHEC OT TOYKH E J0 INIIOCKOCTHU ASB €CJIIn E — TOYKa IIEPECCUYCHUA MPAMBIX, 10
2 2

KOTOPBIM IE€peCceKaroTcsi OOKOBbIE I'paHU MUpPAMUJ SABCD , MABCD (cM. ycioBue 3agaun 4a —
pazzen Matepuainsl 3aganuil OnuMnuaas! mKoJsHUKOB «lllar B Oyaymee» no npoduito «KomnbroTepHoe
MOJIETTUPOBaHUE U rpaduka» 0TOOPOYHOTO U 3aKJIIOUNUTEIHHOIO 3TANOB OJIMMITNAbI, OTBETHI HA 33/1aHUS
3aKJIIOYUTEIBHOTO JTala C YKa3aHUEM BBICTABISIEMBIX OayIoOB 3a KaXJ0€ 3aJaHue Mo rpaduke,
NPUKIIAJHOMY YSPUCHHIO U KOMITBIOTEPHOMY MOJICIIMPOBAHUIO). (10 6ansnoB)



Pemienne BapuanTa Ne 1
1. Haiinure Takoe HaumMeHbinee Harypaibhoe uncio K >2021 yrofer ams mo6GBIX HATYPANBHEIX YHCET

4 4 4
n, Ny, ..., N
12 k| He IeIAIIMXCcs Ha 5, 4nucio N+, ..+ 0 +2021K OBLITO KPaTHO 5. (10 6amnoB)
Pemenne
IIycTh N — HATYPAIBHOE YHCIIO0, KOTOPOE He JeIUTCs Ha 5. Ero MOXKHO IPEeACTaBUTh B BUAE | — Sh+r, rje
I - 1esnoe HEOTpPHUIIATEIILHOE YHCIIO, re{l 2,3 4}. Torma YHCIIO

4 4 3 2.2 3 4 4
N =6251" +4-125I°r +6-251°r" +4-5Ir” + r". Torpa ocrarok or menenus uucna N ma 5 paBEeH OCTAaTKy

4 4
ot aenenus Ha S yucna I . Tlockonbky r* {116, 81 256}, 1, ocrarox ot JIEJICHHS Ha 5 3TOTO YKCJia PaBEH

1 ClIe10BATENBHO n*+n*+...+n*+2021k =5m +1+5m, +1+...+5m +1+2021k

4 4 4 _
N+, +... 40" +2021k =5m+2022k. Taxum 06pazom, K 10mKHO OBITH KpaTHO 5. HaumeHnsbIiee uncio

k>2021  nensmeecs Ha 5, paro 2025.
Otgert: 2025.

2. Ha CTOpPOHC BC TPEYTrOJIbHUKA ABC OTMCYCHA TOYKa K TakK, 4TO BK . KC :54 Oxkomo

ABK 0C =32,/2/3.
TpEyroJIbHUKA OTKCaHa OKPY>KHOCTH € LIEHTpoM B Touke O, mpuuem UYepes Touky
Cu CepelUHYy D CTOPOHBI AB IIPOBEICHA IpsiMas, KOTOPas IEpPECeKaeT OKPYKHOCTh B TOYKE P,

pu4eM CP>CD Haiinure OD, eciu £ZAPB =/BAC, AC =24. (12 6annos)
Pemenue.
ZAPB = ZBAC, Z/APB = /AKC, Z/AKC = /BAC, T

ZKAC = ZABC. Otpe3ok AC gpnsercs OTPE3KOM KacaTeIbHOU
K OoKpyxHOocTH. O003HaunMM R pannyc onmcaHHO# OKOJIO AABK

OC? - AC? = 85
OKPYKHOCTH. \/_
AC?=CK-CB, CK=4x, CB=9x, 24> =36x*, x =4,
CK =16, CB =36, BK =20.
AABC = AAKC =
AB_AC_BC _ AB_3
AK KC AC AK
Haiinem CTOpOHy AB. 110 ¢dopmyine 'epona nmeem

Spex = \/(5y +20)(5y —20)(y +20)(20-y) = J(y —16)(400-y*).
AB-AK-BK _ 3y J_
SABK

C npyroit cTOpoHBI 4R 4 IIpuxoauM K ypaBHEHHUIO

2 2y 2 2 2
5((y? —16)(400 — y?) = 3y?\/15. Hyers 1= o S(t—16)(400-)=27t%,
t —65t+1000=0, t, =40, t,=25. (@ o, % =2V10, %, =5,
1) AB = 6\/]5’ 2) AB =15. IMTocKkonbKy OD =+R* - ADZ’ TO

1115 11415

/_ OD—— 5/ ———
OD 5 ' 2) OtBer: 1) 5 2/3’ 2) 6

AB =3y, AK=2y.




3. HaiinuTe Bce 3HaueHUs MapaMeTpa a, Ipyu KOTOPhIX CUCTeMa

2
(x+2)2+£@+aJ =25,

4x* —3a’ +ax+19x+5a+22<0

MMEEeT pellieHus. Y KaKUTE 3TU PEIICHUs PU HalICHHBIX 3HAYCHUIX MapaMeTpa a. (12 6annoB)

Pemenne. B cucreme koopaunar Oxa n3o0pa3um perieHue CUCTEMBI.

HOCTpOI/IM MHOQOXECCTBO TOLIeK, yI[OBHeTBOpHIOH_H/IX HepBOMy ypaBHeHI/IIO CUCTCMBI
2
X =1
(x+2)2+(—| 1|+a] =25 N 4 (1aaY o5
X . Tpu X >1ymeem (x+2) +( + a) ~ 77, T.e. Iyry OKPYKHOCTH C

LIEHTPOM B TOYKE (-2-1) U PaILyCOM, PaBHBIM

X=—2-+425—(1+a)’.

(r+2) +{a-1)" =25

5. IIpu aTOM

(x+2)2+(-1+a)’=25 | KT |
(-2) | |

Tpu X <Lymeen

T.€. IyT'y OKPY>KHOCTHU C LIEHTPOM B TOUKE
U paguycoM, paBHBIM 5.

Mo srom 92 ——2+,/25-(a-1)’.

[TocTpouM MHOECTBO TOYEK, YAOBIETBOPAIOIINX
HEpPABEHCTBY CHCTEMBI

4x* —3a* +ax+19x+5a+22<0

Pa3noxxum Ha  MHOXHUTENM JIEBYIO  4acTh
HEpPaBEHCTBA, paccMaTpuBas €€ Kak KBaJApaTHBIN
TpeXwIeH OTHOCUTEJIBHO X:

4x* +(a+19)x—3a’ +5a+22<0

4x-3a +11 = 0>

_—a-19+(7a-3)
D =(a+19)° +48a* —80a—352=49a’ —42a+9 = (7a—3)’, Xy2 = 3 '
_3a-11

T4 ' X,=—a—-2,=>(4x-3a+1l)(x+a+2)<0
4x-3a+11=0,x+a+2=0.

. I'panuneii obnactu SABIASIOTCS NpsSMble
HepaBeHCTBO BBINOIHSIETCS B 3aIITPUXOBAHHONW 00JIaCTH.

C ae (-5;,-3]U[4;6]. _
HCTEMA UMECT PEIICHUA ITPU Brimumem pEeUICHUA:

/ 2, _
1) ae(-5-4) MeeM X=—2+ 25—(1—!—8.) " 2) a=—4 yyveem X ==2,% =2,
2-
3)8.6(—4,—3) uMeeM X2 =24 “25_(8'_1) " 4) a=-3 ymeem X= -9
2' . — 2.
5) ael45] o X =—2—425—(a-1); 6) a€(5:6) | een Xv2 ——2i«,25—(a—1) ;

7) @=6 yyeem X=—2.

2
Orser: 2 € (=53] w[46]. Pemrenus: 1) ae (_5;_4)’ X :_2+\/m;
) At X=-2% =2 5 ac(4i-3) %y =-2%\[25-(a-1);



pa=-3 %=-5 g ac[45] %=-2-y25-(a-1);
6) a€(5;6)' X1/2:_2i\/25_(a_1)2; 7)a=6 x=-2.

46. Haﬁl[HTe ACCTOAHHC OT TOYKH E J0 IINIOCKOCTHU ASB €CJIn E — TOYKa INCPpCCCUCHUA MMPAMBIX, 110
9 9

KOTOPBIM IIePECEKal0TCsi OOKOBBIC TPAHU TTHPAMHU/T SABCD ,; MABCD (cM. ycioBue 3amaun 4a).
(10 6amnoB)

ES:DS =1:3,

Pemenne. Ilockonbky TO PaccTOsHHE

p(E, ASB) or toukn E go mmockocru ASB g 1pu pasa
Menbme  paccrosmus P (D, ASB)- Iockompky
DB:OB =2:1 14 paccrosmue p(D, ASB) orrouxu D 1o

mockoetn  ASB g IBa pa3a OOJbIIE PACCTOSHHS
p(O, ASB). Takum obpazom,
o(E, ASB) =% (D, ASB) =§ (0, ASB).

B
OP 1L AB,

IINIOCKOCTH OCHOBAaHUA ABCD IIpOBCACM

J3h

Op=—". p(O, ASB) =d

Paccrosinue PaBHO BBICOTC

4 h-J3h/2 B

/ 2 2. ﬁ h,
NPSAMOYTOJBHOTO TPEYTOILHUKA SOP ITockobKy h+3h / 4 TO

H(E, ASB) = 243, _2v21,  50V21
W7 21 21
50421
— MM.
Otper: 21

YY) P




