PernoHanbHas oueHKa KayecTsa obpasoBaHua 2020r. MaTtemaTuKa 11 knacc npodunbHbIN ypoBEHb
Kpurepuu npoBepKkHu pasBepHYThIX 0TBETOB

BAPHUAHT Nel151
3apanme 13

cosx __

a) Pemmre ypaBHeHHe 9% +9° ?

0) YKaxuTe KOpHHU 3TOr0 ypaBHEHUsI, IPUHAUICKAIIE OTPE3KY [2;1;77”}.

Pemenue.

CO5x 1
a) HYCTI) =9 ., TOrjga HMCXOJHOC YPABHCHHEC 3allHINCTCA B BHIC f+?=—

oTKyJa =3 win = %

IMpu t=3 nomyumnm: 9eB =3, OTKy/a cos.r:%; =%+27tk, ke Z, wnu
.\'=—%+27m, ne 7.

I 1 . tosx 1 N 1‘ L LT

pH rzg nonyuum: 9 =3 OTKy/a cnsa:—i, A=T+2Em, me 7, unu

x:—27u+2m’, leZ.

o
A
~1
A

6) C moMOIIBIO YHCTOBOH OKPYIKHOCTH OTOEpEM KOpHH,

n 3. 3
NPUHAUIeKAILHE OTPe3Ky | 27; > | f :
ITomyuuMm uncna: Tz 8z 10m : : 3m
y 3°3° 3 o)

01‘136'1‘:11)£+2nk,keZ;—E+21m,n€Z; : i//

3 3 10m _”[.--’

2—K+2nm,meZ;—23—n+2nF,!eZ; 3 5

5 I, 8x. 10m

37373
Cojaep:xanue Kpurepust BaJubl

(O00CHOBAHHO NOJIYYEHB] BEPHBIE OTBETH B 000MX MYHKTaX 2
O60CHORAHHO MONYICH BEPHEIH OTRET B MHKTE &
WA
MOTYYCHBI HCBEPHBIC OTBETHI H3-3a BBIMHCIIHTE/ILHOI OIMIMOKH, HO TIPH 3TOM 1

HMEEeTCHd BepHad 10C/IeL0BATE/ILHOCTL BCEX LIAI'OB PELICHHA OGOHX
IIYHKTOB! IIVHKTA ¢ H IIYHKTA 7]

Pemenne nHe COOTBETCTBYCT HH OJHOMY H3 KPHTCPHCE, NMCPCUYHCIICHHBIX
BBILIC

Maxcumanevnniii 6amn 2
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3ananue 14

B mpaBuibHOM TpeyronsHOI npusme ABCA;B;C; cTOpOHAa OCHOBaHHS paBHA 2, a
6okoBoe pebpo paBHO 6. Touka M — cepemmHa pebpa A;C;, a Touka O — ToYKa
riepecedeHust Juaronaneii 6okoBoii rpauu ABBA;.

a)/lokaxure, 4TO TOYKA IEPECEUCHUS JUArOHANEH YeThIPEXyroJIbHUKA, SIBIISIOMIEroCs
ceuenunem npusmbl ABCA;B;C;nnockoctbio AMB, nexut Ha otpeske OC).

6) Haitmure yron mexay npsimoit OC; M IIockocThio AMB.

Pemenue.
a) [lycte mnockocte AMDB mnepecekaeT mpamyw B,C

B Touke N. Torma ceuenwe mnpusmel ABCAB,C,

110CKOCTbIO AMB —— yerpipéxyronbuuk AMNB.
[lnockocrs  AMB  nepecekaer 1mockoctn  ABC

u BAC, no npameim AN u MB COOTBETCTBEHHO,
a mnockoctH  AB/C;, u  BAC, nepecekaroTcs
no mpsmoi  OC,. 3HAa4YMT, TOUKA TEPECCUCHHA

mwiockocteil  AMB, AB/C, n BAC, npHHALIEKHT

kax/1oit u3 npsmeix AN, MB w OC|, TO eCTh TOUKA NepeceyeHus naronanei
uerplpéxyronbuuka AMNB nexur na orpeske OC).

6) [Mycts npsimeie AN, MB u OC, nepecexatoTes B Touke K, a nmnockocts COC,
nepecekaer npampie AB, A B, uw MN B toukax I', E u H COOTBEICTBEHHO.
Ilockoneky O — TOYKa IEepecedeHHs OHaroHajeil mpaMoyronbHHUKa ABB A,
toukn F u E ssisiorcs cepeaunamu orpeskoB AB u A B, COOTBEICTBEHHO.

Cunenosarensno, npsamele OF u CF nepueniukyisipusl npsamoit AB. 3uauur,
miaockoctk  COC, meprieHMKynsipHa Tnpsmoit  AB  wu  cosepxamieit e

mwiockoctd AMB . Takum oOpasom, uckoMblit yron pasen yriy C\KH .

[Mpameie 4,8, v MN napannenshsl, ciefosarensio, MN — cpefnsis nUHHs
Tpeyroisuuka A, B\C|, a 3nauut, Touka A — cepenuna orpeska EC|.

B tpeyronenuke EFC, MenuaHsl nepecekatorcd B Touke K . Mmeem:

CH_T“ 2,/” +CEY = 4‘/_ K‘H_% ("h 7\/_

KH* +C'K'—( H
2-KHl-C\K 14'

cos ZHKC| =

Orser: 0) art:t:os;E .

14
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ConepxaHne KpHTEpHA Basinl

Hmeercs BepHoe J10Ka3aTeILCTBO YTBEPAICHHA IIYHKTa d U 0DOCHOBAHHO )
I10JIy4EH BEPHbli OTBET B IIYHKTE &
Nmeercs BepHOE 10KA3aTENBCTRBO YTREPKICHUS MYHKTA
50151
000CHOBAHHO I1IOJIy4€H BEPHLIH OTBET B IIYHKT€ 0O, BO3MOKHO, 1
C HCIONb30BAHHEM YTBEPKIEGHHA IYHKTa «, IOPH 3TOM INYHKT &
HE BBHINOJIHEH
Penlenne He COOTBETCTBYET HH OJHOMY M3 KPHTEPHEB, NEPEUHCIEHHBIX 0
BbILLIE

Maxcumanonviii ban 2

3apanue 15

Pemmte HepaBeHCTBO log, ((x -1 (x2 + 2)) <l+log, (x2 +3x— 4) ~log, x

Pewenne.
3anuiieM HCX0/THOe HEPAaBEHCTRO B BHJIE:

logg((x—l)(x2 +2))Sl+log3((x—l)(x+4))—log3x;
logg[x—])+10g3(x2 +2)S1+log3(x—])+10g3(.t'+4)—loggx.
Hepasencrso onpeaeneno npu x> 1, 103romy npn x >1 HEpaBeHCTBO IPHHHMAET
BHJL:

: 3 (x=2)(x*+2x+4

2.1+8;x Sg(]; ( ]S(],
x X X

otkyaa 0 <x < 2. YunTeiBas orpaHuieHne x >1, momyuaem: 1<x<2.

Otser: (1;2].

2
x +2<

Coep:kaHne KpUTepHA bajsl

OB60CHOBAHHO 110JIYY€H BEPHbII OTBET 2

OOOCHOBaHHO  IIOJIY4EH  OTBET, OTIMHYALIMHCA  OT  BEPHOIO
HCKJTHOUCHHEM TOUKH 2,

NI 1
MOJy9eH HEBEPHBIN OTBET M3-3a BRIYHCIHTEIRHOH OIHOKH, HO MPH 3TOM
HMEETCH BEPHAA 10CJIEI0BATEIbHOCTD BCEX LIATOB PELLECHUA

Peuienue ne COOTBETCTBYET HH OJIHOMY H3 KPHTCPHEB, IEPEYHMCIICHHBIX
BERIIIIE

Marxcumanvnoiti 6ain 2

PernoHanbHan oueHKa KayecTBa obpasoBaHua 2020r. MaTtemaTuKa 11 knacc npodunbHbIN ypoBEHb

3ananmne 16
W3 Bepmmus! C psiMOTO  yIila HPSAMOYTOIBHOTO —TpeyroibHuKa ABC mpoBeaeHa
BbicoTa CH.
a) JlokaxuTe, UYTO OTHOIIEHHE IUIOMIaJed  KpyroB, TOCTPOEHHBIX  Ha

otpe3kax AH u BH cOOTBETCTBEHHO KaK Ha AUaMETPax paBHO (tg4A1E>’C)4 .

6) ITycts TOuka O1 — LEHTP OKPYKHOCTH auameTpa AH, BTOPUYHO MepeceKaromeit
otpe3ok AC B Touke P, a Touka O — IEHTP OKPYNKHOCTHU C JuaMeTpoM BH, BTOpUYIHO
TepeceKaromnen otpe3ok BC B Touke Q. Haiinure TJI0IIA b
yeTblpéxyroabHuka O1PQ0,, ecnu AC=12, BC=10.

Pewenne.
a) 3amerumM, yto LACH =90°—- LCAB = ZABC. C
OrHolleHHe iomanei KpYIoB, MOCTPOEHHBIX P
Ha orpeskax AH w BH | paBHO KBajpaTy OTHOLIEHHA HX 0
JIHAMETPOB:
(ﬁ)zz(AH-CH]EZ(ﬁAQ)ZZ A 0 HOB
BH BH -CH CH BH

=(tg ZACH -tg ZABC)® =(tg Z4BC)".
6) Toukn P u @ nexar Ha OKpyKHOCTAX auamerpamu AH wu BH
COOTBETCTBEHHO, 3HAUHT, LAPH = ZHHQB =90°.
CnenosarensHo, 4eTeIpéxyronbHuK PCOH — npAMOYroJbHMK. 3HAUMT,
WIOWanb  Spoy TpeyroibHnka PQOH  paBHa NONOBHHE IUIOWANH S cppyp
npsmoyronsiuka CPHQ . Tlockonsky PO] H QO2 SBJIAIOTCH  Me/JIHAHAMH
Tpeyroneiukos  APH  w  HQB  CcOOTBETCTBEHHO,  IUIOIIAMb So.pu
Tpeyronbiuka O\PH pasua nonosune miaowanun S py Tpeyroabiuka APH
a miomanb Sp oy TpeyroabHuka O,QH paBHa MONOBHHE IUIOW@AH Syop
Tpeyronsuuka OB .
CrenoBarenbHo, IU0WAAL yeTeipéxyroisunka O, POO, pasHa

1 1 1 1 AC-BC
So.pn +Spon +So0,0n = 53.-1:*11 + ES(‘PHQ + ESHQB =3 Sapc = YR 30.

Otrser: 0) 30.
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Cojep:kanue KpuTepus bauisl

HmeeTcs BepHOE N0OKA3aTENBCTBO YTBEPHKICHNSA IIYHKTa d H 000CHOBAHHO 3
MOMYYCH BEPHBIH OTBET B MYHKTE O ’
O0BOCHOBAHHO 1IOJIY4YEH BEPHBIH OTBET B IIYHKTE &
HJIH
MMEETCH BEPHOE JI0KA3aTeJICTBO YTBEPIKJACHMA IIYHKTA @ W 1pH 2
00OCHOBAHHOM DEIUEHHH [YHKTA & IIOJYY€H HEBEPHBIH OTBET H3-3a
apH(MeTHYECKOI OITHOKH
Hmeercs BepHOE 10KA3aTEIbCTBO YTBEPHICHH IIYHKTA d
WA 1
npu 0DOCHOBAHHOM pEIICHHH TYHKTA 6 TIOMYYeH HERCPHEHIH OTRET
13-3d apU(PMETHIECKOH OLIHOKH
PenmicHue HE COOTBETCTBYET HHM OJIHOMY M3 KPHTEPHCB, MEPCUNCICHHBIX 0
BRIIIC

Maxcumanvuoiil dan 3

3apanue 17

B wmtone 2022 roma mmaHMpyeTcs B3ATh KpeauT B OaHke Ha cymmy 177 120
pyOneii. YciaoBue ero Bo3BpaTa TaKOBBIL:
— K@KABIM SHBAph MONT yBEIWUYHBACTCSI Ha 25% IO CPAaBHEHHIO C KOHIIOM
MPEABIAYILIETO TOa;
— ¢ (heBpass 1O HMIOHD KaXKIOT'0 Iojila HEOOXO0ANMO BBIIUIATUTH OJHUM IIIATEKOM
4acTh JOJTA.
Ckonbko py0ielt Oyzaer BblIaueHo OaHKy, €Cii U3BECTHO, YTO KPeauT Oyaer
MIOJTHOCTBIO MOTAIIEH YeThIPbMS PaBHBIMHU ILTaTEKaMH (T.€. 32 4EeThIPE T0/1a).

Pemenne.
[Iycts cymMma kpeauTta coctapiser S =177120 (pyOueii), a exXeroaHsle BHIILIATHI

X pyoneii. [To ycnosuio, nonr nepen 6ankoM (B py0/ax) Mo COCTOAHHIO HA MIONb
J0JIKEH YMEHBLIATBCA CIEAYIOIHM 00pazoM:

2 3 2
5 5" 5 5)° 5", 5
S’ZS X‘(4) S 4X X‘(4)S (4] X 4X X,

& (3 (i e o

X=(%)4'(%_l].s—625

[(%)4-1] “1a76 %

[Tonyuyaem X =75 000 (pydneii). 3naunt, Ganky Oyaet eimiaueno 300 000 pyoneii.
Oreet: 300000,

OTKY/a
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Copep:kaHne KpHTepHs baJJjbl

(OBOCHOBAHHO MOIYYEH BEPHBIH OTBET 3

BepHo nmnoctpoeHa MareMaTHdecKas MOJENb, pELIeHHE CBEIeHO
K MCCIIC/IOBAHHIO 3TOH MOJEIH H ITOJIYUYEH PE3yIbTaT:
— HEBEPHBII OTBET H3-3a BLIYHCIHTENBHOH OIIHOKH;

BCPHBIii OTBET, HO PELICHHE HEOCTATOYHO 000CHOBAHO

BC[)HD NOCTPOCHA MareMaTHuyecKkas MOJICIb, peLUCHHE CBEIECHO
K HCCIEIOBAHHIO 3TOH MOJAENH, NPH 3TOM pPEUICHHE MOXKET OBITh 1
HE 3aBEPILCHO

Pemenue e COOTBCTCTBYCT HH OJIHOMY H3 KPHTCPHCB, NEPEHHCICHHBIX

0
BHILLIC
Marcumansuwiit 6an 3
3apanue 18
Haiigure Bce 3HaUeHUS a, IPU KAXKIOM U3 KOTOPBIX YPaBHEHUE
X2 —a(a+1)x+a3 0
N2+x-x"
MEET POBHO JIBA PA3IUYHBIX KOPHSI.
Pemenne.
KO[)]!S[MH HCXOOHOIO ypaBl[CllMS[ ABNAKOTCH KO[’)HH y'paBE[CH[r{H

¥ 7
x*—a(a+1)x+a’ =0, 115 KOTOPHIX BEINOHEHO YeI0BHE 2+ x—x° >0.
IMockoneky

2 3 2
x —a(a+1]x+a =[x—a)(x—a )

2 3 . 2
ypasHenne x~ —a(a+1)x+a” =0 3anaér Ha niuockoctn Oxa mapabony x=a
H OpAMyI0 x=a, nepecekaommecs B Toukax (0;0) wu (1;1). 3uauur, sto

YPaBHEHHE HMEET OJHMH KOpeHb NpH a=0 M a=1 ¥ HMEeT aBa KOpHA IpPH
OCTAJIBHBIX 3HAYCHHAX a.

-

Koopaunnatet TOYEK napabosl x=a-, YOBIETBOPHIOLIHE
2
HepaBeHCTBY 2+ x—x " >0, ABNAI0TCS pelIeHHAMH CHCTEMBI:

2+x-x>>0, {(x-z)(xﬂ)e:o, (a*-2)(a*+1)<0, [-V2<a<y2,

2 2. 2
x=a"; x=a"; x=a": x=a".
Koopaunatsl TOYEK npsaMoii x=a, YAOBJIETBOPAIOLLHE

2
HepaBeHCTBY 2+ x—x " >0, ABIAKOTCA PELICHHAMHE CUCTEMBI:

{2”_,{3;.0, {[1—2](x+l]<0‘ {(0—2)(a+1)<0, {-1<a<z,

xX=da, X=da, xX=da, xX=a.
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Cnenosatebo, yenosue 2+x—x" >0  BBNOJIHEHO I8 BCEX  KOpHeii
YpaBHEHH x? —a(a+l]x+a3 =0 npu ~l<a<v2.

TaxkuMm 00pa3oM, HCXOAHOE YPABHEHHE HMEET POBHO JBAa KOpHA npH —1<a<0;
O<a<l; lcacﬁ.

Otser: —1<a<0: 0<a<l:l<a<+2.

u/wm a=1

Colep:xaHne KpUTepHs Banabl
(OB60CHOBAaHHO MOJTYYEH BEPHBIH OTBET 4
C HOMOIIBIO BEPHOTI'O pacCy K ICHHS I0JIYYCHO MHOXKECTBO 3HAYCHHII a,
OT/IHMYalolieecss OT HCKOMOIO TOJIBKO BKIIOUYEHHEM Todek a=0 3

Bepho paccmoTpeH XoTa Obl OHH H3 CIY4AeB PELUEHHs, H NOIyYeH HIIH
npoMekyrok (—1,2), WIH [pPOMEKYTOK (— N2 2) MHOKECTBA

3HAYEHHH @ , BO3SMOMKHO, ¢ HCKIIOUEHHEM ToueK a =0 u/ mwm a =1 2
WU

MOJIYUeH HEBEPHBIH OTBET M3-32 BRIYHCIUTEIBHOH OIMOKH, HO IPH ATOM
BEpPHO BBINOJIHEHB! BCE IIATH PeIeHHs

3amaua BCPHO CBE€ICHA K HCCICHOBAHHIO B3aHMHOI'0 pPAaCHOJIOKEHHA

NPAMBIX M 1apabobl (AHATHTHYECKH M Tpa(hUuecKH) !
Pemenne He COOTBETCTBYET HH OJHOMY M3 KPHTEPHEB, HEPEYHCIEHHBIX 0
BBIILIE

Maxcumanvuuiit baan 4
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3ananue 19

KBanparHoe ypaBHEHHE x° + px+¢ =0 HMEET ABA Pa3INYHbIX HATYPAIbHBIX KOPHSL.

a) [yctb ¢ =34. Halinzure Bce BO3MOKHBIE 3HAUSHUS p.
6) [Tycth p+q=22. HaiimuTe Bce BO3MOXKHBIC 3HAYCHHUS (.
B)IIycTh ¢* - p* = 2812 .HaiinuTe Bce BO3MOKHBIC KOPHH HCXOIHOTO YPaBHEHHS.
Pemenue.
a)llyctrk @ wu b — HarTypanbHBIC KOPHU YpaBHCHHS x+ px+q=0,
npuuéM a <b. Toraa
p=—a—-b, g=ab.
Iockoneky g=34, mubo a=1, b=34, tormga p=-35, mubo a=2, b=17,
Torna p=—19.
6) Ecnmu p+ g =22, nonyvaem:
ab—a-b=22; (a-1)(b-1)-1=22; (a-1)(b-1)=23.
3uaunr, a=2, b=24, Torma g =48.
B) 3amerum, uro 2812=2-2-37-19, auucia p—qg U p+g HMEIOT OIUHAKOBYIO

yETHOCTb.  ClIEI0BATENBHO, IOCKOIEKY ¢ —p- = (g—p)(g+p) m p<o0,

TIOJTyq4aeM JIBa CIIyHqast.
B nepBoMm ciyuae:

qg—p=2-37-19, [g=T04,
{q+p—2; {p——702.
3HauuT, MCXOIHOE YpPaBHEHHE INPHHHMAET BHJ x> —=702x+704=0. 3ameTum,
aro 1 -702-1+704>0, a 2% —=702-2+704<0. CleioBaTe/bHO, ypaBHEHHE

x*=702x+704=0 mHe wumeer JIByX HaTypalbHBIX KOpHEH. DT1oT ciydail
HE yJIOBJICTBOPSET YCIOBHIO 33/1a4H.
Bo BropoMm ciyuae:

{q—p=2-37, {q=56,

g+p=2-19; [p=-18.

3HAYHT, UCXO/HOE YpaBHEHHE MPHHAMAET BUJL x* —18x+56=0 u nmeer KOpPHH
a=4ub=14.
Oteet: a) —35; —19;0) 48; B) 4; 14.

Conep:kanue KpUTepHs baisl
OBOCHOBAHHO NOIYY€Hb] BEPHBIE OTBETHI B IIYHKTaX @, 6 U 6 4
OBGOCHOBAHHO NOIYY€H BEPHBIH OTBET B HYHKTE 6 U ODOCHOBAHHO 3
IOIY4eH BEPHBII OTBET B IYHKTAX @ HIH 6
OBG0CHOBAHHO NOIYYEHE] BEPHBIC OTBETHI B IIYHKTAX a U
NI 2
000CHOBAHHO NOJIYY€H BEPHLLH OTBET B IIYHKTE &
(OD0CHOBAaHHO MONYYeH BEPHBIH OTBET B MYHKTAX ¢ WIH O 1
Pemienne He COOTBETCTBYET HH OJHOMY H3 KPHTEPHEB, NEPEUHCIECHHBIX 0

BBIIIC

Maxcumanvuwlil 6ann 4
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BAPUAHT Nel152
3apanme 13

a) Pemire ypaBHEHHE 6cos’ x+5+/2sinx+2=0.

0) Ykaxxute KOpHH 3TOr0 YpaBHEHHs, IPUHAIEKAIHE OTPE3KY [n;%} .

Pemenue.
a) 3anuiieM HCXOIHOE YPABHEHHE B BHJE:

6—6sin’x+35+2sinx+2=0: (25inx+~/5)(35inx—4~/5)=0.

. 2 b8 3n
3HAYHT, S X =——=, OTKy/la X=——+2mn, ne Z, uim x:—T+2mn,

. 4
VpaBHeHHe s x =

KOpHEH He HMeeT.

0) C nomompi0 YHCIOBOH OKPY/KHOCTH OTOEpEM KOpHH, Sn
2

MIPHHAJICKAHE OTPE3KY [T[', 5715] .

5n. Tn
[Tonmyyum uucna: —:; —.
4 4

meZ.

Ortgert: a) —%+2m?, ne: —%TT[+2mu, meZ:;

OJELRELY
4° 4
Coaepxanne KpHTEPHSA banasl
OO00CcHOBAaHHO NOJIYHEHB] BEPHBIE OTBETHI B 000MX NYHKTAX 2
OOOCHOBAHHO MOIY4YEH BEPHEIH OTBET B IYHKTE d
NI
OIy4eHBl HEBEPHEIE OTBETHI H3-3a BEIYUCIUTENLHOM OIIMOKH, HO TIPH 3TOM 1
HMEeTCs BepHas I0CeNOBATeNLHOCT, BCEX IIATOB pelleHHs 000HX
IIYHKTOB: OYHKTA ¢ U NYHKTA 6
Pelienyie He COOTBETCTBYET HU OJIHOMY M3 KPHTEPHER, MEPEYHCIIEHHEIX 0
BBIIIE
Maxcumanvusiii 6ain 2
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Panuyc ocHoBaHUS KOHyca ¢ BepmIMHOH S M HeHTpoM ocHOBaHUst O paBeH 5, a €ro
BBICOTa paBHA +/51. Touka M — cepenuna obpasyromieir SA koHyca, a Touku N u B
JeXaT Ha OCHOBaHMH KOHYca, MpuieM npsiMast MN napasuienbHa oOpasyloei KoHyca
SB.

a) Jlokaxxute, 4T0 ZANO — IPSMOHL.
0) Haiinure yron mexny npsimoi BM ¥ IIIOCKOCTBIO OCHOBaHUS KOHYca, eciu AB=S.

Pemenue.
a) [lockoneky Touka M — cepenuna oOpasyromeil SA, S
a mpsamas MN napannensHa oGpasyromeit SB, Touka N —
cepenuna  orpeska  AB  (puc.1). Memamwana  NO
paBHOOeApeHHOTO TpeyroibHuka AOB  sBisiercs  €ro
BeicoTOil. Takum oOpazom, ZANO =90°.

0) [lycte Touka H — cepenunHa ortpeska AO (puc. 2).
Cpennsin ymuus MH tpeyronbHuka ASO mnapajienbHa
BeicOTe  koHyca SO, a  3Hauur, npsmas MH
NeprHeHIHKYIIApHa ILUIOCKOCTH OCHOBaHHsA KOHYyca.
CrnenoBarenbHO, yroi Mmexay npsmod BM M MIIOCKOCTBIO Puc. 1
OCHOBaHHUs KOHyca paseH yriny MBH .
B tpeyronsuuke AOB :

4 N B

AN
Z04B=—+=0,8;
cos 10

\153

BH = AH> + AB> —2AH - AB-cos ZOAB =3

B tpeyronsuuke MHB:
warr =L g pvgprr - MH V3

HB 3~
orkyna ZMBH =30°.
Ortsert: 6) 30°.
Copepxanne KpuTepus Bajasl

Nmeercs BepHOE [0Ka3aTeILCTBO YTBEPKICHHA IYHKTa ¢ H 000CHOBAHHO -
[OIIy4€H BEPHLI OTBET B IIYHKTE O -
NmeeTcst BepHOE 10KA3aTENLCTBO YTBEPKIACHHS IIYHKTA
50141
00OCHOBAHHO [I0JIy4€H BEPHBIH OTBET B MYHKTE 6, BO3MOXKHO, 1
C HCIOIL30BAHHEM YTBEP/KIEHHA IyHKTa o, IpPH I3TOM MOYHKT «
HE BBIIOJIHEH
Pemenne He COOTBETCTBYET HH OJHOMY H3 KPHTEPHEB, NEPEUUCICHHBIX 0
BEIIIIE

Marcumanvuwviii 6an 2
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3 X
Pemnre HepaBeHCTBO 379_ >3
Pemenue.
3anuieM HCXO/HOE HEPABEHCTBO B BHE
3x x
27-3 : -3 >3%
3.3 -1

X
Ilyets =3, TOrAa noy4eHHOe HEPABEHCTBO IIPUMET BUJ:

3 3 2 2 .
270° —t . 270 =37 o (91-1)
31 3-1 3-1
1 1

oTKyna r<—; 1>—.
yaar=g: 173

ITpu IS% TTOJTY4HM: 3rSé,OTKyﬂa x<s-2.

=0,

ITpu r>% nomyunm: 3° >%. oTKyza x>—1.

Pemenne HexoqHoro HepaseHcrsa: ¥ <—2; x>—1.
Oreer: (—o0;—2]; (=L +o0).

Copepxanne KpuTepHs Bbaniabl
OBocHOBAHHO [OJIYYEH BEPHLL OTBET 2
OGocHOBaHHO  TOJNYYeH  OTBET, OTIHYAKOIIHIiCA OT  BEPHOrO
HCKJTFOYCHHEM TOYKH — 2,
WJIn 1
MOJTyYEH HEBEPHBI OTBET M3-32 BLIYHCIIHTEIBHONH OMIMOKH, HO IIPH 3TOM
UMeeTCsl BepHas [10CJIEI0BATENBHOCTh BCEX LIAroB pelieHHs
Penienue He COOTBETCTBYET HH OJHOMY M3 KPHTEPHEB, NEPEUHCICHHEIX
BBIILIC

Maxkcumanvuiii 6ai 2

3apanue 16

Touka O — ueHtp BnucaHHoH B TpeyroiabHUK ABC okpyxHoctu. Ilpsimas BO
BTOPHYHO IepeceKaeT ONMUCAHHYI0 OKOJIO 3TOr0 TPEYTOJIbHUKA OKPYKHOCTH B TOUKe P.
a) lokaxxute, 4T0 LPOA = ZPAO.

6) Haiinute mnomans tpeyromsHuka APO, ecnmm pagmyc ONMMCAaHHOH —OKOJIO
TpeyronabHuka ABC okpyxHocTu paBeH 10, £BAC =75°, ZABC = 60°.

PernoHanbHan oueHKa KayecTBa obpasoBaHua 2020r. MaTtemaTuKa 11 knacc npodunbHbIN ypoBEHb

Pemenue.

a) lockonpky Touka O — IEHTP BIHMCAHHOI

B TpeyroabHUK ABC okpyxHocTH, Jyun A0 u BO

SIBIIAIOTCA OHCCEKTpHCAMH YIIIOB TpeyroibHHKa ABC.

Yron POA SBIIAETCA BHELIHUM yriaom

Tpeyroibuuka AOB. CinenoBaTellbHO,
ZPOA=/BA0+ AABO:%LBAC+%LABC . C

¥Yrnel PAC u PBC paBHBL, NOCKOIBKY OMHPAIOTCSH

Ha OJIHY M TY K€ YTy OKpPYKHOCTH, OITMCAHHOI OKOJIO p

TpeyroibHHka ABC, nosromy

ZPAO = LPAC+ LOAC=/PBC+£04AC="1 24BC+ L zBaC.
Taxum obpasom, LPOA4=2PA0.
6) IMyctb R =10 — paauyc OKpyKHOCTH, ONMCAHHOI 0K0JI0 Tpeyroibuuka ABC .
[Tockonbky ZPOA=/PAO, TPEYTOILHHK APO paBHOOEIpEHHEII,
CIIE/I0BATEILHO,
OP = AP =2Rsin Z4BP=2Rsin30°=10.
Takum oOpa3om, niomajas TpeyroisHuka AP0 paBHa

. 2. 2. °
AP-OP-smn ZAPO _ AP™ -sin ZACB _ AP~ -sin45 25\/—

2 B 2 - 2 =Nz
Ortser: 6) 252
Cojaep:xanne KpHTepHH basl
Hmeercs BepHOE 10Ka3aTE/ILCTBO YTBEPKICHHS ITYHKTa @ H 000CHOBaHHO 3
NOJIY4CH BCPHBIH OTBET B IIYHKTE 6
OO00CHOBAHHO ITOJIY4€H BEPHBIH OTBET B IIYHKTE O
NI
HMECTCA BCPHOC [0KA3aTEILCTBO YTBCPKACHHA IIYHKTa o H IpH 2
000CHOBAaHHOM pELIEHHH IMYHKTa O IOJY4eH HEBEPHBIA OTBET H3-3a
apudMeTHIeCKOH OMMOKH
HMeeTcs BEpHOE 0KA3aTE/ILCTBO YTBCPKACHUA ITyHKTA d,
NI
npd 00OCHOBAHHOM PpEIIEHHH IIyHKTa 6 I[O0Jy4eH HEBEpPHBIH OTBeT
13-3a apH(pMETHYCCKOH OMMOKH, 1
NI
000CHOBAHHO TIOJIy4eH BEPHBIH OTBET B IIYHKTE O C HCIIOIb30BAHHEM
YTBEP:KAEHHA ITYHKTA @, IIPH 3TOM ITYHKT ¢ HE BBIIOIIHEH
Pemenne He COOTBETCTBYET HH OJHOMY H3 KPHTEPHEB, IEPEUHCICHHBIX 0
BBIILIE
Marcumanvubiii 6ain 3
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B wmrone mnanupyercs B3ATh KpeauT B OaHKe Ha cymMMy 17 MiH pyOuieii Ha HEKOTOPBIH
CPOK (11eJ10€ YKcIIo JIeT). Y CIIOBUE ero BO3Bpara TaKOBBI:
— KaXJbIil SHBapb JAOJT Bo3pacTaeT Ha /0% MO CPaBHEHHIO C KOHIOM MPEABbIIYIIEro
roja;
— ¢ (peBpaIs IO HIOHB KKA0r0 T0/1a HEOOXOIUMO BBIIUIATUTh YaCTh JI0JITa;
— B HIOJIE KaX/IOTO T0JIa TOJT AOJDKEH ObITh HA OIHY M Ty K€ CyMMY MEHBIIE JI0JITa Ha
HIOJb IPEABIAYILIETO ToAa.
Uemy Oyzner paBHa oOmiasi CyMMa BBIIJIAT I1OCJIE TTOJHOTO HMOTAICHUS! KPEJUTa, €CIIU
HanOOJIBIINH TOIOBOM TUTATEXK cOCTaBIACT 3,4 MITH pyOseit?
(Cuwraiire, 4TO OKpYIJICHHS NIPH BHIYUCIICHUH IUIATEKEH HE TIPOU3BOASATCS)

Pemenue.

ITycTe KpenuT miaHupyeTcs B3aTh Ha 1 neT. Jlonr nepex dankoMm (B MiH py0ieii)

10 COCTOSHUIO HA HIONb JOKEH YMEHBLIATLCS [0 HYJIS PABHOMEPHO:

7; 17(n 1}; 17-2 : E; 0.
n n n

ITo ycnoBHiO, KakIbli sHBapbL JoAr Bo3pacraeT Ha 10%, 3Ha4ur,

NOCTIEI0BATE/IbHOCTE pa3MepoB aouira (B MIIH py0ieii) B sHBape TaKoBa:
18,7(n-1) ~ 18,7-2 18,7

n I R
CreioBaTeNbHO, BBIIUIATHI (B MIIH pyOIei) JOIDKHBI OBITH CIIEAYOLIIHMH:
L7417, L7(n-1)+17 172417 17417

El > R

n n n ’ n

18.7;

17
IMonywaem: 1,7 +—=3.,4, orkyaa n=10. 3Ha4uT, BCcero clieayeT BbIILIATHTh
n

2
17 +1, 7(1+%+ +E+% :17+1,7‘%:26,35 (muH py6ueit).
Orteer: 26,35 MmiH py6ueil.
Coaepxanne Kpurepus bannst
OB60CHOBAHHO TIOJNVYEH BEPHEIN OTBET 3

BepHo nocrpoeHa MaTeMmaTHdecKas MoOJelb, pELIEHHE CBEACHO
K MCCIIeJIOBAHHIO dTOH MOJIENH H NOTY4eH pe3ylbTat:

— HEBEPHBLII 0TBET W3-3a BEIYHCIIHTENBHOMN OMIHOKH;

— BEPHBII OTBET, HO PELICHHE HEOCTATOYHO 000CHOBAHO

BepHo mnocTpoeHa MareMaTHdecKas MOJellb, peELIeHHe CBeIeHO
K HMCCIENOBAHMIO 3TOH MOJEIM, IPH 3TOM pELIEHHE MOXKET ObITbh 1
He 3aBepIISHO

Perienne He COOTBETCTBYET HHU OJJHOMY M3 KPHTEPHEB, NIEPEYHCIICHHBIX
BBIIIIC

2

Marcumansunbiii bann 3

PernoHanbHan oueHKa KayecTBa obpasoBaHua 2020r. MaTtemaTuKa 11 knacc npodunbHbIN ypoBEHb
3ananue 18

Haiinure Bce 3HaueHUA a, IPU KAKJOM U3 KOTOPBIX ypaBHEHHE

Jeos x —asin x =acosx—sinx
T Sr
HMeeT XOTs OBl OJTMH KOPEHb Ha OTPE3Ke Z |
Pemenue.
HCXOHHO@ YpaBHCHHE PABHOCHIILHO CHCTEME!

cosx—asinx=acosx—sinx, [(cosx+sinx)(a-1)=0,
cosx 2 asinx; cosx = asinx.

W3 nepBoro ypaBHEHHs NOJIY4YHBINEHCS CHCTEMBl IoiydaeM, 4To ymbo a=1,
mubo tgx=—1.

H]JPI a=1 HCPaBCHCTBO CHCTCMbI IPHHHUMACT BHJ COSX >sinx. 3Ha‘-IHT, HCXOOHOC

ypaBHEHHE UMeeT KOPHH Ha OTpe3Ke [: 54 } HAIpPUMEp, X = z

3n . 5n

ITpu tgx=-1 nomyudaem x:T+m3, ne Z. 3HauuT, Ha OTpE3Ke ET

3

€IMHCTBEHHBIM KOPHEM HCXOJHOIO YpaBHEHUS MOKET ObITh TOJIBKO X=
B aToM ciydae HEpaBEHCTBO CHCTEMBI IPUHHMAET B —12>a.

Takum oOpasom, HCXOJQHOE YpaBHEHME HMeeT XOTs Obl OJMH KOpEHb

Ha OTpe3Ke [1 %} npu a<-1: a=1.

OtBer: a<—-1; a=1.

Conepxanne KpUTepHs Bajibl

ODOCHOBaHHO IOJIYYEH BEPHBI OTBET 4
C noMOMIBI0 BEPHOIO pacCyKACHUS MOIYyYEeHO MHOXKECTBO 3HAYCHHIl a, 3
OTJINYAIOLICECS OT HCKOMOTO TOJIBKO HCKIIFOUECHHEM TOUKH a =—1
3ajaya BEPHO CBEJICHA K UCCIIEI0BAHHIO YPaBHEHHS
(cosx+sinx)(a—1)=0, u nomyuen npomexyTok (—oo;—1] MHoKeCTBA
3HAYCHHI @ , BO3MOMKHO, C HCKIIOYCHHEM TOYKH @ =—1 n
WU B
TIOJIy4CH HEBEPHBII OTBET H3-3a BBIYHCIIHTENIBHOH OMMOKH, HO TIPH ATOM
BEPHO BBINOJHEHBI BCE IIATH PeLICHHS
3ajaya BEpPHO CBEIEHAa K HCCICJOBAaHHIO KOpHEil  ypaBHEHHS
(cosx+sinx)(a—1)=0 nnonydena rouka a =1 !
PelleHne HE COOTBETCTBYET HH OJJHOMY M3 KPHTEPHEB, NEPEYHCIICHHBIX 0
BBIILIC

Maxrkcumanvrbiii 6ain 4
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3apanue 19

B smuke nexxut 76 GpyKTOB, Macca KakAOTO M3 KOTOPBIX BBIPAXKAETCS IIEBIM YHCIOM
rpaMMoB. B smuke ects XoTs ObI IBa QpyKTa pasNnUUHON MaccChl, a CpeJHAS Macca BcexX
¢pyxroB paBHa 100 r. Cpeansis Macca GpyKTOB, Macca KaXJOro U3 KOTOpbIX MeHblIe 100
T, paBHa 85 r. CpenHss Macca (pyKTOB, Macca KaxIoro u3 KoTopsix Oombire 100 r, paBHa
124 r.

a) Morno 11 B fAIIKKe OKa3aThcs MOPOBHY (GpykToB Maccoil MeHbuie 100 r u ¢pykroB
Maccoit 6omnbme 100 r?

6) Moruo u B SIIMKE OKa3aThCs MEHbIIe § (PyKTOB, Macca KaXkJI0ro U3 KOTOPBIX paBHA
100 r?

B) Kakyro HanOonpIIyro Maccy MOXKET HIMETh (PPYKT B 3TOM SIIIUKE?

Pemenue.
a) Ilycte B smuke &k ¢pykroB Mmaccoit mensbme 100r, & ¢dpykToB Maccoi
Gonbue 100 r u (76 — 2k ) ¢ppykros maccoii posro 100 r. Torza

85k +124k +100-(76 —2k)=7600; 9k =0,

HO Bce (DPYKThl HE MOIyT ObITb OJHOH MAacchbl, 3HAYMT, B SILIMKE HE MOIIO
OKazaTbCsid NOPOBHY (pykToB Maccoil MeHsme 100r U (pyKTOB Maccoi
Gounbme 100 T.
0) Iycte B smuke k ¢pykroB maccoii menwbme 100T, m (PpykTOB Maccoi
poeHo 100 T u n pykroB Maccoii bonemre 100 r. Toraa

85k +100m+124n=100-(k+m+n); 8n=>5k.

IMockoneky uucia 5 u 8 B3aHMHO IPOCTHL,

k=8s,n=>5t; 40s=40t; s=t.
Takum obpazom, k+n=8s+35s5s=13s. CrnenoBarelbHO, KOJUHYECTBO (PYKTOB
¢ Maccoi, orimuHoH or 100T, nmemurcs Ha 13, u 135<76. TO ecTb S=<5
U k+n<65.3Ha4nr,

m=76—(k+n)=76-65=11.
CnenoBarenibHO, B SAIIMKE HE MOITIO OKas3aThesi MeHble 8 ()pyKToB, Macca
KaKJ10ro U3 KOTopbIX paBHa 100 r.
B) ITycTh Macca camoro TskEnoro (ppykra paBHa X T, TOTAa

124n2x+101-(n—1): x<23n+101.

B nynkre 6 ObUIO MOKa3aHo, 4TO 1 =55 ¥ 5 <5, 3HA4YHT,

n<25; x<23:25+101; x<676.
IMokaxkeM, 4TO Macca camMoro TKENoro (pykra MOKeT ObITh 676 1. Ecin B sAnuke
40 ¢pykroB maccoit 851, 11 ¢dpykroB maccoii 1001, 24 ¢pykra Maccoii 101 r
u 1 ¢ppykTt Maccoit 676 T, TO YCIIOBHSA 331a4H BBIIIOIHEHBL.
Ortgert: a) HeT; ) HeT; B) 676 T.
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Coepxanne KpHTepHs Bbanabl

BepHo momydeHsl Bce nepedyHcIeHHble (cM. KpuTepwii Ha 1 Gan) 4
pe3ynbTaThl
BepHO NHONydYeHBI TPHU W3 NEPEYHCICHHBIX (CM. Kputepuii Ha 1 Gamn) 3
pe3ynbLTaTOB
BepHo nomydeHsl JBa M3 IEpPEUYHUCICHHBIX (CM. KpuTepuwii Ha 1 Oamn) 5
pe3ynbLTaTOB
BepHo noiydeH OIMH U3 CIENYIOUHX Pe3yIbTaToOB:
— 000CHOBaHHOE pellleHHe IYHKTA a;
— 000CHOBaHHOE pELlleHHE ITYHKTA 6 1
— HCKOMas OLIEHKa B IyHKTE 6;
— [IPUMEP B IIYHKTE 4, 00eCNeYHBAIOIINIT TOYHOCTh NPELIAYILEH OLEHKH
Pemenue He COOTBETCTBYET HH OJHOMY M3 KPUTEPHUEB, MEPEYHCIEHHBIX 0
BBILIE

Maxrcumanvuwiii bann 4
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BAPUAHT Nel153
3apanme 13

a) Pente ypaBHeHue 4% +47" = %

S
0) Ykaxute KOpHU 3TOTO YPaBHEHHUS, IPUHAIISKAIIHE OTPE3KY 7;47: .

Pemenue.

a)Tlycth t=4""", TOrJIla MCXOJHOE YPABHEHWE 3ANMINETCS B BHJIE r+%:%,

OoTKyaa [ =2 um r:%

1

Ipu =2 nomyunm: 47273, OTKYy/a smx—? x:%+2m'(, ke Z, nm

x:%+2m1 ne Z.

IIpu t= % MNOTY4HM: 4507 % OTKyZa Sinx=— % D xX=— %+ 2am, me Z, wm

x:—%[+2m', leZ.

0) C moMOIIBI0 YUCTIOBOH OKPYKHOCTH OTOEpEM KOpPHH,
IpHHAJIEKALIHE OTPE3KY [— 47{]

170 . 197 . 23n
IMomy4um yucna: T, < 6

6

Orteer: a) %+2ﬂ:k, keZ; S?ﬂ+2im, neZ;

—%+2mu meZ; —?+2n] le Z;

6) L/ 1711 191t : m_
6 6
Copep:xanne kKpuTepus banast
OO00CHOBAHHO [ONYYEHBI BEPHBIE OTBETHI B 000MX IYHKTaX 2
OB0CHOBAHHO TOJTYYEH BEPHBII OTBET B IYHKTE a
NN
TOJTy4EeHBI HEBEPHEIE OTBETHI U3-3a BEIYHCIIUTENEHOI OIMOKH, HO TIPH 3TOM 1

MMEEeTCs BepHas IOCIEJOBATENBHOCTh BCEX MLIArOB pEIICHHS 000HX
IYHKTOB: IYHKTA @ U IIYHKTa O

Pemienne ne COOTBETCTBYET HH OJHOMY H3 KPHUTCPHEB, INEPEHHUCICHHBIX
BBINIC

Makcumanvuviu 6ann 2
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B mpaBunbHON TpeyronbHoi mpu3me ABCA1B1Ci cTopoHa OCHOBaHHMA paBHa 6, a
6oxoBoe pedpo paHo 10. Touku M u N— cepenunnl pedep BB1u A;C; COOTBETCTBEHHO,
a touka Q nexut Ha pedpe B1Cy, npuuem B;Q: QCi=1:2.

a) Jlokaxkute, uto npsimble AN u MQ nexat B OJHON MIOCKOCTH.
6) Haitmure yron mexny mrockoctssmu AMN u ABC.

Pemenne.

a) [lycte  mpamele AN u  CC; mepecekaiorcs

B touke K. Torma KC,=AA4,. Tlycre npsamas KQ

nepecekaer npamyo BB, B touke M. Toraa

BM:C,K=B,0:0C,=1:2,

K AA BB
2 2 2

miockocTs ANQ comepxut Touky M . CienoBaTelsHo,

npsmele AN u MO nexat B 0{HOI IIIOCKOCTH.

oTKyna BM'= =BM . 3nauwur,

6) IIycte C;H — Buicora Ttpeyronshuka NC\0.

[Mockoneky npsiMast KC, HnepreHIuKyIspHa

mwiockocth  ABC, a mnockoctH ABC wu  4,B,C,
napajiebHEL, HCKOMBIH yron pasen yray KHC,.
B tpeyroneunke NC,0 umeeM:

CN=3.C,0=4; NO=/C,N*> +C,0° ~2.C,N-C,0cos LNC,0 =13 .
[Inomwans tpeyronbuuka NC,Q paBHa
CN-COsinINCO _,

2
C Ipyroi CTOPOHEL, oA kL TpeyrojibHHKa NC, 0 paBHa
NO-C\H 4/
L y13 -CH , 3nauut, C\H = 6“F
2 2 J13

W3 tpeyronsnuka KHC, naxoaum tg LZKHC, =

5+/39
9

KC, A4, 539
CH CH 9

Ortger: 0) arctg

Cojaep:xanne KpuTepHs basbl

MMeeTcs BEpHOE JI0KA3aTENILCTBO YTBEPIK/IEHHA ITYHKTa @ U 00OCHOBAHHO -
NOJTYYEH BEPHBIH OTBET B IYHKTE 6 -
MmeeTcst BepHOE 0KA3aTENILCTBO YTBEPKACHHS ITHKTA d
5R)1%1
000CHOBAaHHO [IOJly4€H BEpHLII OTBET B MYHKTe O, BO3MOKHO, 1
C HCIOJIL30BAHHEM YTBEPXKJICHHS IIYHKTa @, I[PH JTOM [YHKT a
HE BBITIOJIHEH
Pemienne He COOTBETCTBYET HH OJHOMY H3 KPHTEPHEB, IIEPEHHUCIICHHBIX 0
BBIILIE

Maxcumansuuiii bann 2
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3apanue 15

Pemmre HepaBeHCTBO log, ((3 —x)(¥ + 2)) >1+log, (12—x—x")~log, x

Pemenue.
3anuiieM HCX0AHOE HEPABEHCTBO B BHE:

logg((3fx)(x2 +2))21+log2((Sfx)(x+4))flog2x;

10g2(3—x]+10g2[x2+2)21+10g2(3—x}+10g2(x+4)—10g23c.

Hepagencteo onpeneneno npu 0<x <3, mostomy npu 0<x<3 HepaBeHCTBO
NPHHHMAET BUJL:
2
2048 g S0 (x—2)(x +2x+4) vo.
x X x
orkyna x<0; x=2. VunteBas orpanndenne 0<x <3, nomydaem: 2<x<3.
Otser: [2;3).

2
X 422

Coaepxkanne KpuTepHs banast
O00ocHOBaHHO MOIY4EH BEPHELH OTBET 2
O6ocHOBaHHO  NONY4EH  OTBET, OTJIHYAIOINHIICE OT  BEPHOTO
HCKITIOYEHHEM TOUKH 2,
15 0)151 1
MOJTy4eH HEBEPHBIl OTBET U3-32 BEIYHCIHTENLHOH OMUOKH, HO IIPH YTOM
HMeeTcs BepHas 10CIeJOBATENBHOCTE BCEX IIATOB PEIleHuUs!
Penlenre He COOTBETCTBYET HH OJHOMY H3 KPHTEPHEB, IIEPeUHCIICHHEIX
BRIIIIE

Muakcumansusiit bau 2

3aganue 16

W3 Bepmuns! C npsMOro  yrila HpsAMOYTOJIbHOrO TpeyroibHuka ABC mpoBeaeHa
BeIcoTa CH.

a) JlokaxuTe, 4YTO OTHOIIGHHE JUIMH OKPY)XHOCTEH, TIOCTPOCHHBIX Ha
otpe3kax AH v BH cOOTBETCTBEHHO KaK Ha AHUAMETPax paBHO (tgAABC)2 .

6) Ilycte Touka O — IEHTP OKPYKHOCTH nuameTpa AH, BTOPUYHO mepecekaromei
otpe3ok AC B Touke P, a Touka O — LEHTP OKPYKHOCTH ¢ JuamMeTpoM BH, BTOpUYHO
repeceKarone oTpe3ok BC B Touke Q. Haiinure IJI01ab
yetelpéxyronbauka O1PQ0,, ecniu AC=24, BC=7.

PernoHanbHan oueHKa KayecTBa obpasoBaHua 2020r. MaTtemaTuKa 11 knacc npodunbHbIN ypoBEHb
Pemenue.

a) 3ametrum, uto LACH =90°— ZCAB = ZABC. C
OrHomeHHe  JUIMH  OKpPYJKHOCTCH,  INOCTPOCHHBIX P

Ha orpeskax AH w BH., paBHO OTHOLICHHIO HX o
JHAMETPOB: N\

AH _ AH-CH _ AH CH _
BH BH-CH CH BH
= tg ZACH -tg ZABC = (tg ZABC)”.
6) Toukm P w ( nexar Ha OKPYXKHOCTAX auamerpamun AH wu  BH
COOTBETCTBEHHO, 3HAUNT, LAPH = ZHQOB =90°.
CnenosatenbHo, wuethipéxyronsnuk PCOH NpAMOYTONBHHK.  3HAYHT,
MIomAnk  Spoy TpeyronkHuka PQOH  paBHa MONOBHHE TUIOMEMH  Scpyy

4 O HOB

npamoyronbiuka CPHQ. Ilockonsky PO, u QO, ABIAIOTCA MeIHaHAMH
TpeyronbHukoB  APH w  HQB  COOTBETCTBEHHO, IUIOWIANbL So,pu

Tpeyroibiuka O\PII paBHa NONOBMHE ILIOWAAHM S p, TpeyroibHuka APIT,

a Iuowaib 50@1 Tpeyroibuuka O,QOH paBHa I0JIOBHHE ILIOLAAH SHQB
Tpeyroisuuka HOB .
CrnenosatensHo, MIoMAAL YeTpéxyronsanka O, POO, parHa
1 1 1 1 AC-BC
Soru +Spon ¥ Soon ==Spn += +=Syop == =——=42.
OPH POH 0,0H ) APH ) CPHQ ) HQB ) ABC 4
OtBeT: 6)42
Conep:xanne KpuTepus banabt
HMeeTcs BepHOE NOKA3aTENbLCTBO YTBEPIK/ACHHS YHKTA @ U 000CHOBAHHO 3
IOIY4YCH BCPHBIH OTBCT B MYHKTE O
OBGOCHOBAHHO IT0JIY4€H BEPHBII OTBET B IIYHKTE O
NI
HMEeTCsl BEPHOE [0Ka3aTelbCTBO YTBEPMKJIEHHs IYHKTa a W IpH 2
00OCHOBAaHHOM pELIEHHH IYHKTa 6 MOTY4eH HEBEPHBIH OTBEeT H3-3a
apudMeTHIeCKOH OMIHOKH
Hmeercs BepHOE 0KA3aTEILCTBO YTBEPIKIACHUS [TYHKTA a
NI 1
npH 0OOCHOBAHHOM PpELIEHHH IYHKTa O IOJNYyY4EH HEBEPHbIH OTBET
13-3a apuMeTHIeCKOH onmbKu
Pemenne He COOTBETCTBYET HH OJHOMY H3 KPHTEPUEB, NEPEHHCIICHHBIX 0
BBILIE
Maxcumanouwiti bann 3
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3aganue 17

B wurone 2022 roxa miaHUpyeTCs B3SATh KPEOUT B OaHKE HAa HEKOTOPYIO CYMMY.

VYcnosue ero BO3BpaTa TaKOBBI:

— K@XABIM SHBAph JONT yBenwumBaeTcss Ha 20% IO CpPaBHEHHIO C KOHIIOM

MPEIBIIYIIETO TO/1a;

—C (beBpaII}I 10 MKIOHb KaXXJ0ro rojaa HCO6XO[[I/IMO BBIIIJIATUTH OJHUM ILJIATCKOM

YacTh J0JITra.

CkoinbKo pyOuneil maHupyercs B3sTh B OaHKE, €CJIM U3BECTHO, YTO KPEIUT OyAeT
MIOJTHOCTBIO TIOTAIICH YeTHIPhMs PAaBHBIMH IUIATE)XaMH (T.€. 3a 4EeThIpe rofa) u

0anky Oynet BeiutadeHo 311 040 pyOeii?

Pemenne.

IIycts cymma kpeaura cocraBiasier S pybOnel, a exerofHble BbIIIATHI

311040

X:T:’;’? 760 (pybneii). [To ycnoeuio, nonr mepen OaHkoM (B py6max)

110 COCTOAHHIO HAa HIOJIBb JOJDKCH YMEHBIIATLCA CICAYIOMIHM 06p330MZ
2

5 5 5 5 5 5
4 3 2
CESCRRU PR
5 5 5 5
OTKYJa
4
(3)
3355

S= X =

2)4‘(§_1) 1296

5 5

IMonygaem S =201300 (pybneii).
Otset: 201 300.

2 3 2
S,ES—X,(E) S—E‘X—X,(E) S—(E) x-S x_x,

Copep:xanne KpuTepHus banabi

O0OCHOBAHHO [10JIYYEH BEPHLIi 0TBET 3
BepHo mnocTpoeHa MaTeMaTHYecKas MoOJellb, peIIeHHe CBEJCHO
K MCCIIe/JOBAHUIO YTOH MOJIENH H MOIy4eH pe3ylbTaT: 5
— HEBEPHBII OTBET M3-3a BEIYHUCIHTEIBHON OMHMOKH; -
— BEpHEI 0TBET, HO pellieHHe HeI0CTaTOYHO 000CHOBAHO
BepHo mnocTpoeHa MaTeMaTHYecKas MoOJelb, peEIIeHHe CBEACHO
K HCCIEJOBAHHIO O9TOH MOJENH, IIPH DTOM pELIEHHE MOMKET OBITh 1
HE 3aBEPIICHO
Pemlennie He COOTBETCTBYET HH OJIHOMY W3 KPHTEPHEB, NMEPEYHCIEHHEIX 0
BBIIIIE

Maxcumanvuwit ban 3
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3aganue 18

Haiinure Bce 3HaueHUA a, IPU KAXKIOM U3 KOTOPBIX YpPaBHEHUE
a+x+3)(x*+a*-5
\/ —4x—x*
HMMEET POBHO JBa Pa3IUYHBIX KOPHS.

Pemenne.

Kopusivu HUCXOJHOTO ypaBHEHHS! ABJISOTCSA KOpHH
2 2

ypaBHEHHUS (a+x+ 3)( x"+a -5 ) =0, JUIs KOTOpPBIX BEITIOJTHEHO

2
yenosue —4x—x" >0.

2, 2 "
YpasHeHue (r:+x+3)(x +a —5]:0 3ajaér  Ha  wiockocth  Oxa

OKpYKHOCTH © pamycom /5 ¢ uentpom B Touke (0:0) u npamyo /, 3anaHuyIo
ypaBHeHHeM a=-x-3. OKpyKHOCTb ® W mpsaMai [ mepeceKalTcs
BTouKax (—2;—1) u (—-1;—-2).

KoopauHaTs! TOYEK OKPYKHOCTH o, Y/IOBJIETBOPSIOIIHE
HEpaBeHCTBY —4X — X ° >0, ABJIAIOTCH POLICHHSIMH CHCTEMBL:

—4x—x2>0, [x(x+4)<0, [~4<x<0, [-4<x<0,
x2+a2=5; x2+a2:5; x2+a2:5; x:_ﬂ‘s_(ﬁ;
—4<-5-a" <0, 0<\}5—a2<4, 0<5-a’<l6, —\/§<a<\/§,
x=- S—az' Xr=- 5—(:2' x:—ﬁ; XZ—E-

i i

3HAYUT, OKPYKHOCTb () HMEET €JMHCTBEHHYI) TOYKY, KOOpIHHATBEI KOTOPOH
YIOBJIETBOPSIOT HEPABEHCTBY —4x —x’> 0, mpu - \/g< a<~5 Hu He HUMeeT
TaKUX TOYEK NPH JIPYrHX 3HAYCHHAX @ .
Koopaunarte!l Todek npsmoii [, yIOBIeTBOPSIONIHE HEPAaBEHCTBY —dx—x7> 0,
ABJIAIOTCA PEIICHHAMH CHCTEMBL:

{_43;_3(2 >0, {x[x+4)<0, {[a+3)(a—l)<0, {—3<a<1,

a=—x—3; x=—a-3;, |[x=—-a-3: xX=-a-3.

3HauuT, mnpsiMas | WMEEeT EIUHCTBEHHYI0 TOYKY, KOOPJMHATHI KOTOPOii
YIOBJIETBOPAIOT HEPaBEHCTBY —4x—x >0 , Ipu —3<a<l U He HUMEET TaKHX

TOYEK IIPU JPYTHX 3HAYCHHSAX d .
Takum o6pa3oM, HCXOJHOE YypaBHEHHE HMeeT POBHO JBa KOpHA @pH

—yS<a<-2;-2<a<-1;-1<a<l.
OrtBer: —\/§<a<—2; —2<a<-1;-1<a<l.
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Coaepxanne KpuTepus Banabl
OGOCHOBAHHO [TONYYEH BEPHBIIl OTBET 4 3ananne 19
C noMoMIbI0 BEPHOIO PAacCyzICHHUs MOJy4EHO MHOMKECTBO 3HA4YeHHH a,
OTJIMYAIOLICECs OT HCKOMOIO TOJNBKO BKJIIOYEHHEM Touek a=-1 3 Kgagparnoe ypaBHeHHe x—px+¢=0 UMEET JBAa pPA3NMYHBIX HATYPAILHBIX
u/mwma=-2 KOPHS.

a) [Tyctb ¢ =77 .Haligute Bce BO3MOXHBIE 3HAUCHUS .
BepHo paccMOTpeH XOTs ObI OHH U3 CIy4acB PEILCHUSA, H MOIYYCH HIIH .
Nl 0) [Tyctb ¢q- p =12 .Haiinure Bce BO3MOXKHBIC 3HAUCHHUS ¢.
. _ 53 ) y
mpomexkyrok (—3;1). i mpomexyrok ( 3 MHOXKECTERA B) [Iycth ¢+ p =272 . Haiimute Bce BO3MOXKHBIC KOPHU UCXOTHOTO YPaBHCHHUS.

3HAYEHHI @ , BO3MOKHO, C HCKITIOYEHHEM Touek a=—1 u/um a=-2 2
= Pemenue.

W 2

y . - a)Tlycrb a@ wu b — wHarypaibHble KOPHM ypaBHeHHs X —px+¢g=0,
NOJy4eH HEBEPHBIH OTBET U3-3a BHIYUCIHUTEIBHON OMMOKH, HO IPH ITOM N
BEPHO BBIMOJIHEHBI BCE MIATH PElIeHHs npuaém a <b. Torna 5 5
3ajaua BEPHO CBE/ICHA K HCCICJOBAHMIO B3AMMHOIO DACHONOKEHHA | p=a+b.g=ab.
IPSMBIX M OKPY)KHOCTH (aHAIMTHYECKH WK rpaduuecKn) Hockoneky g=77. mabo a=1, b=77. torma p=78, mbo a=7. b=11,
Pelienne He COOTBETCTBYET HH OJHOMY W3 KDHTEPHEB, IEPEUHCICHHBIX | Torna p=18.

BBILIC

0) Ecu ¢ — p =12, nonyyaem:
Maxcumanonoiti 6ana| 4 ab—a-b=12: (a-1)(b-1)-1=12: (a-1)(b-1)=13.
Suauut, a =2, b=14, Torna g =28.
B) Ecu ¢ + p =272, nony4aem:
272=ab+a+b=(a+1)(b+1)-1; (a+1)(b+1)=273.

ITockonsky a<b, nmomydaem (a+])2<2?3, orkyaa a+1<16. Ilpu stom a=1

U a+1 sBnsgercs penurelleM uuciaa 273=3-7-13. 3mauur, a=2, a=6
wm a=12. B atux cnywasax b=90, b=38 unmu b=20 coorBeTcTBeHHO. TakUM
00pa3oM., UCXOIHOE ypaBHEHHE MOKET UMeTh KopHH 2; 6; 12; 20; 38 u 90.

Ortsert: a) 78; 18; 6) 28; B) 2; 6: 12; 20; 38; 90.

Cojep:xanHe KpHTepHsl Banabl

OO00CHOBAHHO NOTY4YEHb! BEPHBIE OTBETHI B IYHKTAX @, 6 U 6 4
OOGoCcHOBaHHO IOJNYYeH BEpPHBI OTBET B IIYHKTe 6 M O0OOCHOBAHHO 3
MOJyYeH BEPHEI OTBET B MyHKTaX ¢ WIH O
OGOCHOBAHHO IIOIY4EHBI BEPHELIE OTBETHI B IYHKTAaX @ H O
NI 2
000CHOBaHHO NOJNYYEH BEPHELI OTBET B IYHKTE &
OO00CHOBAHHO NOTYYEH BEPHBIH OTBET B MyHKTaX ¢ WIH O 1
Perienne He COOTBETCTBYET HH OIHOMY M3 KPUTEPHEB, NIEPEHHCIICHHBIX
BBIILIE

Maxcumanbhblit 6ain 4
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BAPHUAHT Nel154
3ananue 14
3aganme 13
Paguyc ocHOBaHHUS KOHYycCa ¢ BepUIMHOMN S paBeH 11, a ero BbicoTa paBHa 7. Touku
A u B nexar Ha OKpy>KHOCTH OCHOBaHHUS KOHyca, IPHUYEM IIIOIIALb TPEYTOJbHUKA

ABS paBHa 85.
a) Jlokaxxute, 9T0 LASB =90°.

a) Pemmre ypasHenue 2sin® x—2+2 cosx+1=0.

0) YKaxuTe KOPHH 3TOTO ypaBHEHU, IPUHAICKAIIHE OTPE3KY [%;M]

Pemerue. 6) Haiingure yron Mexmy IIOCKOCTEIO ABS 1 MIOCKOCTHIO OCHOBAHMS KOHYCA.
a) 3amuiemM HCXO/IHOE YPaBHEHUE B BHE:
2—2cos’x—2v/2cosx+1=0: (\Ecosx—l}(ﬁcosx+3}: 0. Pemexne.
a)IIycte Touka (O — LEHTP OCHOBAaHHA KOHYcCA.
2 T T B npsamoyronsHoM Tpeyronsauke 4SO :
3HAYUT, COSX = — - OTKya x—z+2rm, ne Z, um x——z+2nm .meZ. 542 = SO + 40 =170,
3.2 . [Tnomans Tpeyroibuuka ABS pasHa
VYpaBHenue cosx:—T KOPHEH He HMEET. SA.SB.sin SASB  SA%-sin L ASB _
N = =85sin LASB .
6) C noMOILBI YUCIIOBOI OKPYIKHOCTH 0TOEpEM KOPHH, Sn 2 2
51 2 [lo ycnoBuio, II0MANEL TpEyronsHuka ASB pasHa 85. 3Hauut, LASB =90°.
NpHHALJIEKANE OTPE3KY [Ti 4“] 0) llyctb Touka N — cepenuHa otpeska AB. Torna memmana SN
151 - : paBHOOEIpPEHHOro TpeyrojbHuka ABS  nepneHjuKy/lspHa CcTOpoHe AB,
IMomy4um gucio W | 4w H Menuana ON  paBHOOeIpeHHOro TpeyronbHHKa AOB neplHeHIHKYIspHA
0 ! cropone AB. CneposarenbHo, miockocTe SON nepneHAMKyIspHa NpsaMo A8,
Otser: @) =421, ne Z: —=+2mm, me Z: : a 3HAYHUT, HCKOMBIH yrou paseH yrioy SNO.
4 4 15z B npamMoyronsHoM TpeyronsHuke ANO:
6) 15—7[ 4 2 2 2 4S2
4 ON =+ 40% - 4N’ = 407 -=—=6.
Conepxanue KpuTepus Baminl B npsamoyronsHoM Tpeyronsauke SNO :
OOBoCcHOBAHHO ITONYYeHbl BEPHBIE OTBETHI B 000HX NYHKTAX 2 tg LSNO = S0 _ 1.
OG0CHOBAHHO IOJIyYEH BEPHBIH OTBET B IIYHKTE a 7 ON 6
NI Ortser: 0) arctgg.
IOJIy4€HbI HEBEPHEIE OTBETHI H3-32 BEIYUCIHTEILHO OIHOKH, HO TIPH 3TOM 1
HMEETCsl BEpHAs IOC/IENOBATEILHOCTL BCEX INAroB PElICHHs O00OHX Cojep:xanne KpUTepHs Banisl
IYHKTOB: IIYHKTAa ¢ Y IIYHKTa 6 Hmeercs BepHOE N0OKA3aTENILCTBO YTBEPHJICHHS IIYHKTa @ H 00OCHOBAHHO ’
Pemenue He COOTBETCTBYET HH OJIHOMY W3 KPUTEPHEB, NEPEUHCICHHBIX 0 MOIyUYEH BEPHBI OTBET B IIYHKTE &
BRIILIC Hmeercs BepHOe 10Ka3aTeNbCTBO YTBEPIKIEHHS IYHKTA a
Maxcumanvuuii bann 2 NI
000CHOBAaHHO TOJNYUEH BEpPHBIII OTBET B TNYHKTE O, BO3MOXKHO, 1
C HCIOIL30BAHHEM YTBEPKIACHHA IIYHKTA ¢, OPH O5TOM MOYHKT a
HE BBINOJIHEH
PenieHue He COOTBETCTBYET HH OJHOMY U3 KPHTEPHEB, IEPEUUCIICHHBIX 0
BBIILIE
Maxcumansuetii bain 2
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3apanue 15
x+5 2—x
Pemure HepaBeHCTBO P >2".
Pemenue.
3anuineM HCXOJHOE HEPABEHCTBO B BHJE
3x X
27 9 :
32:27 -2 —< >2%
8.2 -1

¥
HYCTB t=2 . TOTrOa MONYY€HHOE HEPABCHCTBO MPHUMET BHI!

3 3 _gp2 2(at—
3207 -t 320080 _ 17 (41-1)

=
8t—1 *o8t=-1 7 8t-1 =0,

1 1
oTKyaa f<—; t=2—.
YRISg 1=y

IMpnu r<é MOITY4YHM: 2" é%, OTKyaa x <—3.

Ilpn rz% TOMY4HM: 2" Zi,omyﬂa xz-2.

PemleHne McX0HOTO HepaBeHCTBA: X <—3; x=—2.
Otget: (—o0;=3); [=2;+ ).

Conep:xanne KpaTEpHS BaJuisl

(OD0CHOBaHHO MOJIYYEH BEPHBIN OTBET 2
OO00cHOBaHHO  MOJydeH  OTBET, OTIHYAMONIMICA OT  BEPHOIO
HCKITFOYEHHEM TOUKH — 2,
U 1
MOJy4YeH HEBEPHBIH OTBET M3-3a BHIYHCIHTEIBHON OMIHOKH, HO TIPH 3TOM
HMeeTCs BepHasl 0CIeI0BATENBHOCTh BCEX MIATOB PellleHHs
PemieHiie He COOTBETCTBYET HH OJIHOMY M3 KPHTEPHUEB, MEPEHHCICHHBIX 0
BBIILIE

Maxkcumansueiii ban 2
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3apanue 16

Touka O — ueHTp BnMcaHHOH B TpeyroabHUK ABC oxpyxHoctu. IIpsmas BO
BTOPHYHO MEPECEeKaeT ONHCAHHYI0 OKOJIO 3TOTO TPEYrONbHHUKA OKPYXHOCTH B

Touke P.
a) Jlokaxxute, 9T0 LPOA = ZPAO.

0) Haiimure mromanpe tpeyrompHuka APO, ecnu paanyc ONHCAaHHOH OKOJIO

TpeyronbHuKa ABC OKpY>KHOCTH paBeH 8, ZBAC =75°, LABC =60°.

Pemenne.

a) [Tockoneky Touka O — LEHTp BIHCAHHOI
B TpeyronbHHK ABC OKpyKHOCTH, Iyin AO u BO
SBIAOTCA OHCCEKTPHUCAMH YTJIOB TpeyroisHHKa ABC.
Vron POA SBISETCS BHEITHUM YTIIOM
Tpeyronsiuka AOB . CnenosaresbHo,

ZPOA=7BAO + Z4ABO = %LBAC+%LABC .

¥raet PAC w PBC paBHBI, NOCKOJIBKY ONHPAKOTCA
Ha OJHY W TY K€ AYTY OKPYKHOCTH, OMHCAHHOH OKOJIO
TpeyronsHuka ABC , mo3TOMY

ZLPAO=/PAC+ LZOAC = £PBC + ZOAC = %AABC—F %LBAC .
Taxum obpazom, LPOA=/PAO.
6) [Tycte R =8 — paanyc OKpYXHOCTH, OHCAHHOIT OKoII0 TpeyroiabHuka ABC .
[Tockonbky LPOA=/PAO, TPeyrolbHHK APO paBHOOEIPEHHBII,
CJIeIOBATEINBHO,
OP= AP =2Rsin Z/ABP =2Rsin30°=8§.
Taxum obpazom, nnomans TpeyronbHuka APO paBHa
AP-OP-sin ZAPO _ AP -sin /ACB _ AP’ -sin45°
> = 3 e 16v2.

Orteert: 6) ]6-\/5.
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CopepxaHHe KpHTEPHS Banasl

HUmeetcsa BEPHOE JOKa3aTEIbCTBO YTBEPHKIACHHA NIYHKTA a H 000CHOBaHHO

. 3
MOJTy4€eH BepPHEIl OTBET B MYHKTE 6

(60CHOBAHHO IONTY4EH BEPHEIil OTBET B IIyHKTE 6
Ui

HMeeTCs BEPHOE [0Ka3aTelbCTBO YTBEPIKIECHHS MYHKTA ¢ M IpH 2
000CHOBAHHOM pEIICHHH NYHKTa § TOIYYeH HeBepHBIH OTBET H3-3a
aputhMeTHIeCKOH ommbKu

Wmeercs BepHOE IOKA3ATENLCTBO YTBEPKICHHS MyHKTA d,

WU

npd 00DOCHOBAHHOM pEIICHHH IYHKTa § MONy4eH HEBEPHBIA OTBET
H3-3a apudmeTHdeckoii onoKH, 1
NI

000CHOBAHHO TONYYEH BEPHBIH OTBET B MYHKTE & C HCMOIBL30BAHHEM
YTBep:KICHHS MYHKTA d, TIPH 3TOM MYHKT d HE BBITIOJIHEH

Pemenne He COOTBETCTBYET HH OJHOMY H3 KPHTECPHEB, NEPEHHCICHHBIX
BEIIIIC

Maxcumanwvusiti 6ann 3

3aganue 17

B wrone mnmaHmpyercss B3ATh KpemuT B OaHKe Ha cymMmy 28 MIH pyOmell Ha

HEKOTOPBIN CPOK (11e/10€ YUCII0 JieT). Y CIIOBHE €ro BO3Bpara TaKOBbI:

— KaxJAblil sHBapb JOJr Bo3pacTaeT Ha 25% 1O CpaBHEHUIO C KOHLIOM

MPEABIYIIETO TOAa;
— ¢ (heBpaIs 0 UIOHB KXK/I0OT0 T0/1a HEOOXOIUMO BBITUIATHTH YaCTh JIOJITA;

— B HUIOJIC KaXJ0TO0 rozaa AoJr OOJIKCH OBITH Ha OJHY U Ty K€ CyMMY MCHBIIIC

J0JITa HAa UIOJIb TTPEALIAYIICTO roAa.

Uemy Oyzaer paBHa o0IIas CyMMa BBIIJIAT MOCIE TMOJHOTO MOTAIICHUS KPEINTa,

€cJIM HarnOOJIBIIHIA TOJJOBOH TIATEX COCTaBIsIeT 9 MITH pyOIteii?
(Cauraiite, 4TO OKPYTIICHUS MIPY BBIYHCICHUH TUTATSIKEH HE TPOU3BOIATCS)

Pemenue.
[TycTe kpeauT niuaHupyeTca B3aATh Ha n neT. Jlonr nepen 6ankom (B MH pyOneit)
IO COCTOAHHIQ HA HIOJIE JOIAKCH YMCHBIIATECH 10 HYJIA PABHOMECPHO!

28(n-1 28.2 28
28; ( ]:...:' =;—:0
n n n
ITo ycnmoBmio, kKaaelii sAHBape JoAr Bo3pacTaeT Ha 25%, 3HauwT,
[OC/IeI0BATENLHOCTE pa3MepoB aoira (B muH py0iieil) B sHBape TAKOBA:
35(n-1 35.2 35
35; ( ) =;=.
n n n
CnenopatensHo, BRINIATH (B MIH pyOeii) N0MAKHB! OBITE CIEIYIOIIMMH:
2,28 7(n-1)+28  7.2428 7+28

vy s

n n ' n n
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28
[Momyuaem: 7+ = 9. otkyzna n=14. 3HauuT, BCEro cieayeT BBILIATHTh
1

28+?(1+E+...+£+L)=28+7-E=80.5 (man pyOnei).
14 14 14 2

Oreet: 80,5 munH pyOneii.

Conepxanne KpuTepus banasl

(ODOCHOBAHHO MOIY4EH BEPHEIii OTBET 3

Bepuno mnocTpoeHa MareMaTH4YecKas MOJAEIb, PEUICHHE CBEACHO
K MCCJICJOBAHUIO TOH MO/ U MONYYEH Pe3yibTaT:

— HEBEPHBIii OTBET HW3-3a BHIYHCIIHTE/ILHOH OMIHOKH;

— BEPHBIIl OTBET, HO PEIICHHE HEJIOCTATOMHO 000CHOBAHO

(B8]

BB]JHO NnocTpocHa MaTreMaTHYecKaa MOACIb, PELICHHE CBEACHO
K MCCIEAOBAHHIO ITOH MOJIENH, MpH 3TOM PCIICHHE MOKET OBITE 1
HE 3aBEpPILICHO

Pemense He COOTBETCTBYET HH OJJHOMY H3 KPHTEPHEB, MEPEUHCICHHBIX
BEILLEC

Makcumansnbiit bain 3

3ananue 18
Haiinure Bce 3HaueHus a, pU KaXKJOM U3 KOTOPBIX ypaBHEHHE sin3x+acosx =0

v a
HE UMECT KOPHCH Ha HHTEPBAJIC (O;Zj.

Pemenne.
HexoaHoe ypaBHeHHE IIPHHHMAET BHJL

. = - - 2 a a
sinxcos2x+smm2xcosx+asinxy=0; 4sinxcos  x=sinx+asinxy=0;
. 2
smx-(4cos x-l+a)=0.

T -
3aMeTHM, 4YTO Ha HHTCpBaje (G.E) BBIDAKCHHE SI1X MNPHHHMACT TOJBKO

N
MOJIOKHTC/IbHBIE 3HAYCHHA, @ BBIPAKCHHE 4cos " x MPHHHMAET BCEC 3HAYCHHA
H3 HHTCpBAJIA (2;4)_ Takum oOpazom, €ciiH HCXOJHOC YPABHCHHE MMEET KOPHH

Ha WHTEpBae [0:%],1’0 l—rr=4cosgx.0ﬂcy.ua 2<l-a<4;-3<a<-1.

o mn
CnenosarelibHO, HCXOAHOE YPaBHCHHC HC HMECT KOPHCH Ha HHTEpBaJIc [D.Z]

npu a<-3:az=-1.
Omer: a<-3;a=2-1.
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Peurenne.
a) [lycte B smuke k ¢dpykror maccoit mensmie 100r, k& ¢dpykror maccoi

Coﬂep?auue KpuTepus Banint Gounbire 100 r u (87 —2k) dpykros maccoii posro 100 r. Torna
ODBOCHOBAHHO MONMYYEH BEPHBIH OTBET 4
C noMOILbIO BEPHOrO PacCyICHUS MOJYYEHO MHOKECTBO 3HAYEHHH @, 94k +127k +100- (87 -2k ) =8700; 21k =0,
OTJIHM4AIOIIeeCs OT HCKOMOTO TOJNBKO HCKIIOMEHHEM TOMEK a=-—3 3 HO Bce (PYKTHI HE MOryT ObITh OJHOH MAacChl, 3HAYMT, B SIIUKE HE MOIJIO
w/wm a=-1 oKkazaThcd TOpoBHY (pykToB Maccod wmenbiie 100r u  (pykTOB Maccoit

Gonbure 100 r.
0) [lycte B simuke k& ¢pyxroB Maccoii menbme 100r, m ¢pykToB Maccoit
poeto 100 r u n ¢pykToB maccoii 6onsme 100 r. Torga

B pelenny BepHO HaiIeHb! BCe IPAHHYHBIE TOYKH MHOKECTBA 3HAUYCHHI «
(a=-3, a=—1), HO HEBEPHO OMpeeNCHbl MPOMEKYTKH 3HAUCHHIT @

-
HJn ) . 94k +100m+127n=100- (k+m+n): 9n=2k.
MOJIy4eH HeBEPHBIH OTBET H3-3a BRIYHCIIUTENbHOH OLHOKH, HO NIPH ITOM I 2419
BEPHO BHIOJIHEHBI BCE IArH PElICHUS OCKOIIBKY 1HCIIa 2 M 3 B3AUMHO NPOCTBI,
- N - m k=95 . n=2t;18s=18¢; s=t.
3ajaua  BEpHO CBEACHA K MCC/ICAOBAHMIO KOPHEH  ypaBHEHHA
dcos? ¥—1 0 1 Takum ofpazom, k+n=9s+2s=11s. CrnemoBarelbHO, KOJIHYECTBO (PPYKTOB
cos x—1+a=0 WiH paBHOCHILHOIO €My ¢ maccoil, ornuuHoil or 100r, pmemurcs Ha 11, u 11s<87. 10 ectb s<7
PemieHne He COOTBETCTBYET HH OJHOMY H3 KPHTEPHEB, NEpPeqHCICHHBIX 0 u k+n<77.3uaunr,
Bhbile _ m=87—(k+n)>87-77=10.
Makcumansubiii baxn 1
CrienoBaresibHO, B SIMKE HE MOIJIO OKasarbCsl MeHblle 9 (pykros, macca
KaKJ0ro U3 KoTopslx pagHa 100 r.
B) ITycte Macca camoro Tskénoro ¢pyxra paBHa x T, TOrja
127n2x+101-(n-1); x<26n+101.
3ananne 19 B nyHkTe 6 Ob110 NOKA3aHO, UTO #1=25 M § <7, 3HAUUT,
n<l4; x<26-14+101; x<465.
B sipike nexut 87 (QpyKTOB, Macca KakIOro M3 KOTOPBIX BBIPAXKAaeTCs LENbIM [Tokaxem, 4TO Macca caMoro TskEnoro gppykra Moxker ObiTh 465 r. Ecnu B sipmke
9HCIIOM IpaMMOB. B sIIuke ecTsb X0Ts OBI ABa (PpyKTa pa3IMIHON MACCHL, a CPeIHSI 63 dpyxra Maccoit 94, 10 ¢pykros maccoit 100, 13 dpykTos maccoii 101 r
Macca Bcex QpyktoB paBHa 100 r. Cpeanss Macca (ppyKTOB, Macca KaxKIOro U3 1 1 GpykT Maccoii 465 r, TO yCI0BHS 33/1a4H BBIIONHEHD.
koTopbix MeHbiie 100 1, paBHa 94 1. Cpennsisi Macca QpyKTOB, Macca KaXJI0ro U3 Otger: a) HeT; 6) HeT: B) 465 T.

koTopsIx Oousbie 100 1, paBHa 127 1.

a) Morno mu B smuKe OKa3aThCs NOpOBHY (pykroB Maccoi menpme 100 r u

. Coaep:xanue KpuTepus BaJuibl
(dpykroB Maccoi Ooinbire 100 r? -
BepHo mnonyuenbl Bce mepeuHcieHHble (cM. kputepuii Ha 1 Oamn)
6) Morio Ju B SIIUKE OKa3aThCsl MEHbIIE 9 QPYKTOB, Macca Kaa0ro U3 KOTOPhIX 4
pasHa 100 r? PE3yNBTATHL
8) Kakyio HAHGOIBIIYIO MACCY MOYKET HMeTh GpPYKT B STOM SIHAKE? BepHo mony4eHsl TPU W3 MEPEedYHCICHHBIX (CM. Kputepuid Ha 1 Oamn) 3
PE3yJIbTATOB
BepHo monydyeHsl JBa M3 NCPEUMCICHHBIX (CM. Kputepuil Ha 1 Gamn) ’
pe3yJbTaToB

BepHo nonyueH oauH U3 CIEAYIOMINX Pe3yIbTaTOB:
— 0DOCHOBaHHOE peLICHHE [IYHKTA d;

— 0DOCHOBaHHOE PELICHUE NIYHKTA O 1
— MCKOMas OLCHKA B IIYHKTE 6,

— MPHUMEP B MYHKTE 6, 00eCneuHBaoNHii TOUHOCTE Npe/IblTyIIeH OlEHKH

Pemrenne He COOTBETCTBYET HH OJJHOMY M3 KPHTEPHEB, NEPEYHCIIEHHBIX
BbILLIE

Maxcumanvubiil 6ann 4




