OcHoBHOM EIMN no maTtemaTuKe (pesepBHbIA AEHb)

I'Ipocbmanblifi ypOB€Hb
11 Knacc 20.06.2025

MpuMepHbIM BapuaHT 1

YacTb 1
Nel. B uetbipexyronbiuk ABCD BnucaHa OKpy»KHOCTb, D
AB =10, CD =16. Haigute nepumeTp YeTbipexyrobHuUKa
ABCD.
C
A B
Ne2. JlaHbl BEKTOpSI 21(3 1;0) U l;(l;—l). Haraute anvHy BekTopa a-24b.
D, C,
Ne3.  Hainaute 06bem MHOrOrpaHHMKa, BEpLUMHAMM KOTOPOro :
asnsotca Toukn A, B, C, B, npamoyronbHoro 4, : B,
napannenenunega ABCDAB,C D, ,y kotoporo AB =3, E
AD =3, A4 =4. :
5 1L SR
//, C
A - B

Ne4. Tllpu npom3BoACTBE B CpefHEM Ha Kaxable 2982 ucnpaBHbIX Hacoca npuxoauTca 18 HeucnpaBHbIX.
Halaute BEpOATHOCTb TOr0, YTO CyYaMHO BbIGpPaHHbIM HACOC OKAXKEeTCA HEUCMPABHBIM.

Ne5.  BMaTNOHMCT CTpensieT No OAHOMY pasy B KarKAylo M3 YeTbipexX MULLEHEN. BepoaTHOCTb nonajaHus B
MMLLEHb NMPW OAHOM BbiCTpene paBHa 0,6. HalauTe BepoATHOCTb TOro, YTO 6MAT/IOHMCT NepBble 3 pasa
nonasa B MMLLEHM, a MOCNEAHMIM pa3 NPOMaxHy/ICcA. Pe3yibTaT OKpYr/iMTe 0 COTbIX.

Ne6.  Pewwre ypasHenne \15—2x =3.

. 36,5
Ne7.  Hamamre 3HauYeHMe BblparKeHMs 92—25 .
Ne8.  Ha pUCYHKe u306paxéH rpadmk dyHKUMM ) = f(x) M AecaTb TOYEK Ha OCK abcumcc: X, X,,..., X, . B
CKOJIBKMX M3 3TUX TOYEK NPOM3BOAHAA (PYHKLMU f(x) NoJIOXKMTEIbHA?
MatematnkaOHNanH
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w=flx)

Iy Ay s
Jlokatop 6aTmcKacda, paBHOMEPHO MOrPY3KaloLLErocs BePTUKaIbHO BHM3, MCMYCKAET Y/IbTPa3ByKOBble

F=

Ea)
MMNYJNIbCbl YacToToM 198 MIy. CKopocCTb NorpykeHusa 6atmMckada v BbluMcaseTcs no popmyne

Ne9.
, rae ¢ =1500Mm/c - ckopocTb 3ByKa B Boje, fo — YacToTa MCMYCKaeMbIX UMMYJIbCOB,

S+ 1

f — yacToTa OTpaXKEHHOro OT JjHa CMrHana, permcTpupyemasi NpUEMHMKOM (B MI'L). Onpesenunte
YacTOTy OTPaXXEHHOro curHana B MI'y, ecnm ckopocTb Norpy»eHus 6atuckada pasHa 15 m/c. OTBeT

BblpasuTe B MI'L.
MepBble ABa Yaca aBTOMO6M/Ib €Xal CO CKOPOCTbI0 50 KM/4, cineaytowmii Yac — co ckopocTbio 100
KM/4, a 3aTeM JBa Yaca — CO CKOpPOCTbo 75 KM/4. HalanTe cpeaHIolo CKOpoCTb aBTOMOGUAA Ha

Ne10.
NpoTsAXeHMM Bcero nytu. OTBET AaiTe B KM/U.

Ha pucyHKe 1306paxeH rpadmKk MyHKLUM f(x) =b+log, x . Haligure f(l28).

\ |

Harante Touky MakcumyMa yHKUMK ) = (2x — 3) COSx —2sinx + 5, npuHaanekallyo NpOMEKYTKY

Ne11.

v
- “t

«?

Ne12.
(O;Z)
2
Yactb 2

a) PewwuTe ypaBHeHHe log2 (x2 + 2x) =3.

Ne13.
6) Halaute BCce KOPHM 3TOro ypaBHEHUS, NPUMHAA/IEXALLME OTPE3KY [log3 0,1; log, 13] .
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Nel4. Ceyenmem npamoyronbHoro napannenenmnesa ABCDA B,C,D, nnockocTeio o , copepaluels

npamyto BD, 1 napannenbHoit npamont AC , aBnsetcsa pom6.

a) Aokaxure, yto rpaHb ABCD — kBagpar.
6) Haiamte yron mexay nnockoctamn o u BCC|, ecnm A4, =6, AB=4.

6-5—11
25793 _6.5" +1

>0,25.

Ne15.  PewwuTe HepaBeHCTBO

Ne16.  3aemcumocTb konmuectsa Q B wt. npu ycnosum 0 < Q <15000 kynneHHoro y dbmpmbl ToBapa oT
ueHol P B py6. 3a wrt. Boipaxaetca dopmynor O =15000— P . 3atpatbl Ha npoussoacteo
eavnuy toBapa coctasasiot 30000 +1000000 py6neit. Kpome 3aTpat Ha NpomnsBoACTBO, hmpMa
JloJI:KHa NaTuTb Hanor ¢ py6nen npu ycnosmm O <t <10000 c Karkaok npousBeAeHHONM e ANHULb
ToBapa. Takum 06pa3oM, npubbiab pupma coctasaser PO —30000Q —1000000 —¢tQ py6nen, a

061138 CyMMa Hasloros, Co6paHHbIX rocyJapCTBOM, paBHa () py6nei.

dupMa NpoU3BOAUT TaKOE KOJIMHECTBO TOBapa, MpM KOTOPOM €€ Mpubblb MakcMMasibHa. [py Kakom
3HaYeHUM [ 06LLAsA CyMMa Ha/loroB, CO6paHHbIX rOCYJapCTBOM, 6YAET MaKCUMasIbHOM?

Ne17.  Aan pom6 ABCD . Ha ayaroHann AC otmedenbl Todkm M n N | tak, uto AM = NM = NC.
Mpamasa BM nepecekaet ctopoHy AD B Touke P, a npamaa BN nepecekaet ctopoHy CD B
Touke Q.
a) JoKkaxuTe, 4To niowaapb YetbipexyronbHmka BPDQ pasHa nnowaam tpeyronbHmka ADC .

6) Hanaure BD, ecnm ussectHo, yto AC = 2\/§ u oKkono natmyronbHmka MNQODP MoHo onucaTb
OKPYKHOCTb.

Ne18.  HalTh Bce 3Ha4YeHMsA napameTpa d , NpU KaxAOM M3 KOTOPbIX CUCTEMA YpaBHEHWI

(y2 —xy+4x—7y+12)\/x+4

\/7 -y nMmeeT eaMHCTBEeHHOE pelleHune.

xX+y=a

Ne19.  Ha pocke 3anucaHo 30 umcen: gecatb "5", gecatb "4" u gecatb "3". 3TW ymcna pa3bmBaloT Ha ABe
rpynnbl, B KaXKJ0M M3 KOTOPbIX €CTb XOTS 6bl 0JJHO YMcno. CpeaHee apuUdMETUYECKOE YMCEN B NepBOM

rpynne paBHo A4, cpeaHee apudMeTUYECKOE YMcen Bo BTOPOM rpynne pasHo B . Mpu 3ToM ana
rpynnbl M3 e AMHCTBEHHOIO YMCIa CpeaHee apMPMETUYECKOE PAaBHO 3TOMY YMCITY.
a) MpuBeauTe NprMep pasbUeHMs MCXOAHbLIX YMCE Ha ABE TPynmbl, MPM KOTOPOM CpeaHee

A+ B
apMCbMeTI/NECKOG BCeEX Yncen MeHblle 2 .

6) JoKaxuTe, YTO €C/n pa3bmTb MCXOAHbIE YMCAa Ha ABe rpynnbl no 15 uucen, 1o cpegHee
+B

apudMeTUYecKoe BCex Ymcen 6yaeT paBHO

+B

B) Halante Han6o/bluee BO3MOXKHOE 3HAYEHUE BbIpaXKeHUA
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= Omsemabl

Ne1 Ne2 Ne3 Ne4 Ne5 Ne6 Ne7 Ne8 Ne9 Ne10 Ne11 Ne12
52 25 6 0,006 0,09 3 9 3 202 70 1,5
Ne13 Ne14 Ne15 Ne16 Ne17 Ne18 Ne19
_ _5]
a)-4uz; 0 2421 (—o0;=5]; 14
’ arctg — —-1;0);log. 3 6000 - —
6) 2. g3 | (Fh0)less 3 {5}:[11;00) 29
=  PeweHue
YacTtb 1
Nel. B yetbipexyronbHuk ABCD okpyxHoctb, AB =10, CD =16. Haiaute nepumetp
yeTblpexyrosbHuka ABCD .
D PeweHue:
Mo CBOMCTBY CTOPOH OMMCAHHOTO YeTbIPEXYro/ibHMKa UMEeM
c AB+DC =AD+BC
Poop = 2(10+16) =52
Omsem: 52.
Al B
Ne2. JaHbl BeKTOpSI 21(31;0) u B(l;—l) . Hangute aanHy BekTopa a—24b.
PeweHue:
a(31;0)—24-b(1;—1)=(31-24; 0-24-(-1))=(7;24)
Omsem: 25.

‘Zz —2413\ —\J7? +24% =25

Ne3. Hanpaute o6bemM MHOrorpaHHuKa, BepluMHaMu Kotoporo saenstotca toukn A, B, C, B,
npsmoyrosibHoro napannenenmnega ABCDAB,C.D,, y kotoporo AB=3, AD=3, A4, =4.
D, C
: PeweHue:
4, . B
' MHororpaHHuk c BepwmHamn A, B, C, B, asnsetcsa TeTpasapom,
I o3atomy V 1S BB 113346
1 n T — — . — — . — . . = .
’Q'— ______ ‘_—_____’ o ABCB, 3 ABC 1 3 2
gl Omsem: 6.
A B
Ne4, Mpu nponsBoacTBe B cpegHEM Ha KaxKAable 2982 ucnpaBHbIX Hacoca npuxoamtca 18
HeucnpaBHbIX. HalgMTe BepOATHOCTb TOrO, YTO C/IyYaMHO BbIGPaHHbIM HAacOC OKaxKeTca
HEeUCMNPaBHbIM.
MatematnkaOHNanH
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PeweHue:
1) 2982 +18=3000 Bcero Hacocos.

2) MycTb cobbiTe A "0AMH U3 NPOM3BEAEHHbIX HACOCOB HEMCNPaBEH". N(A) =18 - uncno 6naronpuATHbIX

Ans 31oro cobbitma ucxoaos, N =3000 - obliee YMCNO PaBHOBO3MOXHbIX MCXOA0B. Toraa BEpOATHOCTb

N(A
cobbita A pasHa P(A)= # = % =0,006. Omsem: 0,006.

Ne5. BUaTNOHUCT CTpenseT No 0gHOMY pasy B KaXKAylo M3 YeTbipex MULLeHen. BeposaTHOCTb
nonagaHuA B MULLEHb NPU OAHOM BbicTpesie paBHa 0,6. Halaute BepoATHOCTb TOro, 4YTO
6MaTNOHUCT NepBble 3 pasa nonaa B MULIEHM, a NOC/IEAHMI pa3 NpoMaxHycs. Pesynbrtar
OKpYr/iuTe A0 COTbIX.

PeweHue:
EcTb TONbKO fBa MCX0Aa COBbITUA «BUATIOHUCT CTPENSET B MULLEHb: A — nonan, P(A) =0,6 u 4—
npoMaxHycs, P(A) =1- P(A) =1-0,6=0,4. Co6bITHA HE3aBUCKMbIE, NMO3TOMY MX BEPOSTHOCTH

yMHoxaem: 0,6-0,6-0,6 - 0,4 =0,0864 ~ 0,09 . Omsem: 0,09.
%/—J

3 pasa monan o Muienn | pa3s MpoMaxHysicst

Ne6.  Pewmte ypaBHeHne 15—2x =3.

PeweHue:
N15-2x =3, 15-2x=9, 2x=15-9, 2x=6, x=3. Omsem: 3.
36,5
Ne7.  Hanpgute 3HaueHue BbipaxkeHus e
PeweHue:
6,5 6,5 6,5
3 :3—:3_:32:9. Omsem: 9.

92,25 (32 )2,25 34,5

Ne8. Ha pucyHKe 1306paxéH rpadpmk dyHKumMn ) = f(x) M AecATb TOYEK Ha ocH abcumcc: X, X,,..., X,

. B CKOZIbKUX U3 3TUX TOYEK nponsBogHaA beHKLIMM f(.X') nosoxKutenbHa?

w=f(r) PeweHue:
. ‘ MpousBoaHasA YHKLUMM NONOKMTE/IbHA B TOYKE, B KOTOPOM
Ll f- ) /1 ‘ YrnoBoM K03 MLUMEHT KacaTe/IbHOM MONOKMUTESEH.
\WAN . f (x)>0 O — OCTpbIM yroJ.
A
I Bcero 3 To4kM.
Omesem: 3.
MatematnkaOHNanH
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Ne9. Jlokatop 6aTMcKacda, paBHOMEPHO MOrpyKawLeroca BepTUKaJbHO BHU3, UCMyCKaeT
YyNbTpa3BYKOBble MMMNYJ/IbCbl YacTOTOM 198 MI'y. CKopocTb norpy:keHus 6aTuckacda v

BbluMCAAeTCA Nno opMmye v =c- S =) , rae ¢ =1500Mm/c - ckopocTb 3ByKa B Boge, f, —

f+1h
4acToTa MCMYCKAeMbIX MMMY/IbCOB, [ — 4acTOTa OTPAXEHHOrO OT JHa CMrHasa, perucTpupyemas

np1MeMHHUKOM (B MI'y). Onpepennte 4acToTy OTPaXKEHHOro curHana B MI'y, ecam cKkopoctb
norpy*keHusa 6atuckacda pasHa 15 M/c. OTBeT Bbipasute B MI'u.

PeweHue:

15=1500-

f—198’ 1:10().f—198, f+198=100f—-19800, 99 =19998, f =202.
£ +198 J+198

Omsem: 202.

Ne10. [lepBble ABa Yaca aBTOMOGM/Ib €Xasl CO CKOpPOCTbIo 50 KM/4, ceayrowmii Yac — co ckopocTtbio 100

KM/4, a 3aTeM ABa 4Yaca — CO CKOpOCTblo 75 KM/4. HalauTe cpefHIol CKOpOCTb aBTOMOGMAA Ha
npoTAXXeHuu Bcero nytu. OTBeT ganTe B KM/,

PeweHue:
S1 =2-50=100, S2 =1-100=100, S3 =2-75=150
_ 100+100+150 . 350 —70 Omsem: 70.
v 2+1+2 5

Net1 Ha pucyHke n3zobpaxeH rpadpuk dyHKUMM f(x) =b+log, x . Hangure f(128) .

T4 PeweHue:
\ (4;0) u (2:1)
HEEEE 0=b+log, 4
S ; —l=log,2, a'=2, a:l
-1 I=b+log,2 >
t - l=b+log, 2, 1=b+log,2, 1=b-1, b=2
0 1 —\-.___\-_\- 2
f(x)=2+log, x; £(128)=2+log, 128 =27 =5
2 2
Omsem: -5.
Ne12.

Hangute Touky MakcuMyMa PyHKUMK ) = (2x - 3) cosx —2sinx + 5, npuHagnexatyyio

T
NPOMEXYTKY (O; 5) .
PeweHue:

D(y)=R, y =2cosx—(2x—3)sinx—2cosx, y =—(2x—3)sinx. y =0, —(2x—3)sinx =0

v .
Ha 3agaHHOM UHTepBase (O;EJ sin x > 0, 3HauumT, —(2x - 3) =0< x=1,5 v 3T0T KOpeHb NpUHAANEKMNT

f () 1| + .L—J

(O' ”j f(z) 0 / 1:5 \ “: oy

2
Touka mMakcumyma X, =1,5.

Omsem: 1,5.
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Yactb 2

2 —_—
Ne13. a) Pewmure ypaBHeHHe log2 (x + 2x) =3.

6) HaitaMTe BCe KOPHM 3TOro ypaBHEHUA, NPUHAAIENKalMe OTPE3KY [log3 0,1; log, 13] .
PeweHue:
a) log, (x* +2x)=3, ¥ +2x=2", x’ +2x-8=0, x,=—4 x, =2

6) OT6Op KOpHEN, NpUHaAAEXaLLMX MPOMEXYTKY [log3 0,1; log, 13] .
—4=1log,3 " =log, % <log,0,1 . 3naunt, —4 ¢[log,0,1; log,13].

2=log,3* =log,9 <log;13 u 2=log,9>1og,0,1. 3nauur, 2[log,0,1; log,13]
Omsem: a) -4u 2; 6) 2.

Ne14.  Ceuenmem npamoyronbHoro napannenenmnega ABCDA B,C.D, nnockocTbio o , copepalyelt
npamyto BD, v napannensHoi npamon AC , aBnsetca pom6.
a) Jokaxute, uto rpaHb ABCD — Keagpar.
6) Hargure yron mexxay nnockoctamm o u BCC|, ecnim A4 =6, AB=4.
Dy Cy
N RN -
/ I\ -~ -
\ ™ -
AR >
A, ’ | \‘ B, s -
’ : ! T~ | K
/ v -
’ 1 \ -7
/ 1 \ _ -7
!/ 1 L -
7 -\
. -7 '
ME--" 1 “
DI c
S R . L f-- P
-7 b v -] B
- <"~
- - N
PR - N
A - Y
B
m
T
PeweHue:

a) Yepes Touky B B nnockoct ABC nposeaem npamyio m , napannenbHyto npamort AC . MnockocTb,
MoJlyuMBLUAsACA B pe3ynibTaTe nepecedeHus npambix BD, u m ecTb 3apaHHas naockocTb « . Mo npusHaky
napasineNbHOCTU NPAMOM M niockocTh naockocTe o M AC napannensHbl. Npamas m nepecexkaet
npogoskeHue pebpa AD B Touke L. Mpamas LD, nepecekaet pebpo AA, B Touke M . [lokaxeMm, 4To

M — cepepuHa pebpa AA, . YetbipexyronbHuk ACBL — napannenorpamm u AL = BC = AD . Torpa A—
AA,

DD
cepeamHa LD v aLDD, AM = 5 L kak cpeaHss mkua. Ho DD, = AA,, 3naumt, AM =

AHanornyHo, noctponm Touky K Ha pebpe CC, v oHa siBnsietcs cepeamnHoit pepa CC, . Ceuenne
BMD,K — pom6 no ycnosuto. aAMB =aBCK (rvnoteHyssl BM = BK kak cTOpoHbl pom6a 1 KaTeTbl

AM = CK), torpa AB = BC . NpsamoyronbHuk ABCD vMmeeT paBHble CMEXKHbIE CTOPOHbI, C/Ie0BaTE/IbHO,
ABCD —«Bagpar.
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D, c 6) a N"BCC, = BK . B nnockoctt BCC, u3 toukn C

g i N nposegem nepneHaukynap CH k BK . B nnockoctn a

A S \ g s PH Ttoxe 6yget nepneHankynspHa BK no Teopeme o
: /fj: X Tpex nepnenaukynsapax, nockonbky PC L BCC, w
I CH — npoekuus HaknonHol PH Ha nnockocte BCC, .
[ : \\ H v o
M A A < ZPHC — nMHelHbIN yron ABYrpaHHOTO yria Mexay
< » ¢ " nnockoctamn o u BCC,. (1) PC=DC=4.
akettm : \\\B ABCK — npamoyronbHbii 1
CB-CK 4.3 12
m CH = = = —
BK Ja i3 s
B npsamoyronbHom TpeyronbHmnke PCH
PC 4.5 5 5
tg/PHC =——=——=—, ZPHC =arctg—.
CH 12 3 3
Omesem: arctgg.
6-5"—11
Ne15.  PelwwwuTe HepaBeHCTBO s >0,25.
25777 —6-5" +1
PeweHue:
6-5"—11
- —2>0,25 =5,
557 -6-5+1

- J— 2 — — 2 - - ’
60-11 1 4(6r—11)=5C +6r 11 —5¢ +30z 450, (1-3)
562 —61+1 562 —61+1 (t_l)(t_lj
5

5.2-6-t+1 4
xe(-10)u{log,3}

- 3

5'<t<l |5'<5°<5" [-1<x<0
t:3 ? 5x:510g53 x=10g53’

Oomeem: (—1;0) U{log,3}.

Ne16.  3aeucumoctb konmuectea Q B wt. npu ycnosun 0 <O <15000 kynneHHoro y pupMbl ToBapa
oT ueHbl P B py6. 3a wT. Boipaxkaetca popmynon Q =15000— P . 3aTtpaTbl Ha NPOM3BOACTBO
0O epunuy toeapa coctasnaT 30000 +1000000 py6neir. Kpome 3aTpaT Ha NpoM3BOACTEO,

c¢du1pMa JosixkHa NaaTMTb Hanor ¢ py6sen npu ycaosun 0 <t <10000 c kaxkgom
npouseBefeHHOM eauHULbI ToBapa. TakMM o6pasom, Npubbiab MpMa cocTaBaseT

PO —-30000 —-1000000—-tQ py6nen, a o6was cymma Hasioros, CO6paHHbIX roCyAapCTBOM,
paBHa t(Q) py6nen.

dupma NpoU3BOAMT TaKoe KOJIMHECTBO TOBapa, NMpU KOTOPOM ee Npu6bl/ib MakCMMasibHa. Mpu
KaKOM 3HayeHuMn ¢ ob6Las CyMMa HaJlIoroB, CO6paHHbIX FrOCyAapcTBOM, 6yaeT MaKCMMaabHOM?

PeweHue:

B Bbipakenmn O =15000— P Bbipasum P vepes Q P =15000— 0 v noactaBum ero B BblpaskeHWM A/1s
NpUGLINN PUPMBI:

PQ —30000 — 1000000 — 1Q = (15000 — Q) Q — —30000 — 1000000 — £Q = —0* + (12000 — £) QO — 1000000

®yHKUMA NpUGHIAU f(Q) =0+ (12000— t)Q —1000000 kBaapaTMyHasa yHKUMSA, rpaddMKOM ABNSETCSA
napa6o/a C BETBAMM, HamnpaB/IeHHbIMU BHU3, MAKCMMYM JOCTMIAeTCs B BEPLUMHE Mapabosibl
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12000 — ¢ t
= 6000 —.
Q()’epwul'lbl 2 2

t
Haun6onbliee 3HaYeHUe hyHKLMM JOCTUraeTCsa B BEPLUMHE M NPpUBbIab Npu 3Tom 3HaveHnn QO = 6000 — 5

6yAeT MaKCcHMMasibHa. TorJa noACTaBUM 3TO 3HaYeHue B hopMyny Ansa 06LeN CYMMbl HAJIOMOB:

2 2

tQ:t(6000—£ — 6000 —— =~ 1 6000¢ .
2 27 2

t2
dyHKUMA 06LLEM CYMMbl HaJI0rOB g(t) = _5 + 60007 kBagpaTMyHasa DYHKUMSA, rpacUKOM ABAAETCA

napa6osia C BETBIMM, HaMNpPaBNEHHbIMU BHM3, MAKCUMYM JOCTMraeTCs B BEPLUMHE Napaboibl

——ﬂ:6000.

¢ =
BepPULUHbL
2.(_1j
2

Haunbosbluee 3HaYeHMe hyHKLMM JOCTMIAaeTCA B BEPLIMHE, M 06LLAas CYMMa Ha/IoroB npy 3TOM 3HaYeHMM

t =6000 6yaeT MaKcMMasbHOM, YTo yaoBneTeopseT ycniosuio 0 < ¢ <10000 .
Omsem: 6000.

Ne17.  faH poM6 ABCD. Ha guaroHanu AC otmeueHbl Todkm M u N, Tak, uto AM = NM = NC.
Mpamaa BM nepeceKkaet ctopoHy AD B Touke P, a npamaa BN nepecekaet ctopoHy CD B
Touke Q.

a) JlokaxuTe, 4To naowaab YeTbipexyrosbHuka BPD(Q pasHa nnowaam TpeyronbHuka ADC .
6) Hanaute BD, ecnu ussectHo, uto AC = 2\/§ 1 okono natuyronbHuka MNQODP MoxHo

onucatb OKpPY»HOCTb.

C PeweHue:
a) aANB ~aCNQ no gsym yrnam (£LABN = ZBQC «kak

HakpecT nexawme npu AB || DC v cekywen BQ,

D Q

ZANB = ZCNQ kak BepTuKasbHble). CneaoBartesbHo,
AB AN AB 2NC
OC NC’ OC NC
AB = DC KaK cTopoHbl pom6a, To noay4mam, 4yto Q —

, AB=20QC wu, nockonbky

cepeanHa DC.
AHanoruyHo, aBMC ~aPMA no gBym yriam

A B
(LPAM = ZMCB xak HakpecT nexawme npu AD || BC v cekywen AC, LZAMP = /CMB Kak

M B 24M
BepTUKas/bHble). CiefoBaTenbHo, —C: ¢ C , BC=2AP u, nockonbky BC = AD Kak

AP AM’ AP  AM
CTOPOHbI poM6a, To noay4unu, yto P —cepeamHa AD .
PQ — cpeanas nvnma aADC , torga PO || AC, a3Haumt, PQ L BD | tak kak AC 1L BD no cBoicTBy

AmarOHaneﬁ pomba.

AC BD 1 BD
SBPDQ PQ BD—T TZEAC.TZSADC'
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6) B AADN P —cepegnHa AD v M —cepeanHa AN , 3HaumT,
PM — cpeanss nvnma v torga PM || DN . Tpaneuma PDNM

BMMCaHa B OKPYXKHOCTb, ciegoBatensHo, PD = MN . Monyuuu,
yto MN =AM =PD = AP.

A 2

AC = 2\/5, MN = —C = £ . Nyctb O — To4Ka nepeceveHums
M, 2

JAmaroHanen pomba, toraa MO = TN = g

B npsmoyronbHom TpeyrosnbHnke AOD

Zﬁ—ﬂ,w:%:ﬁ.

AD:2AP=2MN:27—

3
2
43 2 7 2421 2421
DO =~ AD* — 40* = 3 —(ﬁ) :\/:,BD=2DO:2\/2=£. Omsem:6)£.
3 3 3 3 3

Ne18. HalTu Bce 3HauyeHMA napameTpa d , NPY KaXXAO0M M3 KOTOPbIX CUCTEMA YPaBHEHMM

(y2 —xy+4x—7y+12)\/x+4

T—y "~ MMeeT eAMHCTBEHHOE peLueHue.

x+y=a

PeweHue:

Mpeobpasyem MHOXMTESb M3 NEPBOro ypaBHEHMA: \ -
y —xy+4x-Ty+12=0, y’—p(x+7)+4x+12=0
D=(x+7) —4(4x+12)=(x—1)", y=x+3, y=4
McxoaHasa cuctema ypaBHeHMﬁ paBHOCHUJIbHa CUCTEME
y=x+3, y=4, x=-4
x>—4

y<7

y=-x+a

Ynco peleHuin MCXOAHOM CUCTEMbI PABHO YMC/Y TOYEK
nepeceyeHus MHMIM rpacdmKoB

y=x+3, y=4, x=—4 cnpamon y=—x+a npu
ycnoBuu, yto x = —4 un y<7.

Haﬁp,eM KOOpAMHaATbl rPaHNYHbIX TOYEK.

A: {x:_4 A4 1), B(~4 4), C(~47),D: {

y=x+

y=17
. D(1: 4), E: VE(4; 7).
(1 4) {yzm (47)

Mpamaa y =—x-+a npoxogut uepes Toukn: A(—4; —1) npu a=—5, B(—4; 4) npn a=0, C(—4; 7)
npm a=3, D(l; 4) npy a=>5, E(4; 7) npn a=11.
Mpsmasa y=—x+a Bobnactmt x> —4 u y<7:

- npu a <—5 uMmeeT 06LLYI0 TOYKY C MPAMOM X =—4 U CUCTEMA UMEET EAMHCTBEHHOE PELLEHME;

- MpU @ =—5 NpOXOAMT Yyepe3 TOUKY A - OAHO peLleHMe;

- npy —5<a <0 nepeceKkaet npamble ¥ = x+3, x =—4 - ABa pelleHus;

- npn a=0 nepecekaeTt nNpaAMyl0 ¥ =X+ 3 U NPOXOAUT Yepe3 TOUKY B - Ba pelleHus;

-npn 0<a <3 nepecekaet npamble y =x+3, y =4, x=—4 B Tpex pas/IM4HbIX TOYKAX - TPU PELLEHUS;
- Npu @ =3 npoxoamT Yepes TouKy C M NepeceKkaeT npsmMble y =x+3, y =4 - ABa peleHus;

- npu 3<a <5 nepeceKkaet npamble ¥ =x+3, y =4 - ABa pelleHus;
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- NpU a =35 npoxoauT Yyepes ToUKy D - 0AHO pelleHue;

-npu 5<a <11 nepecekaet npamMble y =x+3, y =4 - ABa pelieHus;

-npu a =11 npoxoaut yepes Touky E W NepeceKkaet npamMyto y =4 - 0fHO pelleHue;

-npy a >11 nmeet o6y TOUKY € MpamMon ¥ =4 U cucTema MMEET eJMHCTBEHHOE peLleHMe.

Torpa PoBHO JiBa Pas/MUHbIX PELIEHUs cucTema umeeT npu a € (—oo;—5| U {5} U[11;0).

Oomsem: (—o0;—5]U {5} U[11;00).

Ne19. Ha pocke 3anmcaHo 30 yncen: gecatb "5", gecatb "4" v gecatb "3". 3TKM yMcna pasbuBaloT Ha ABe
rpynnbl, B KaXXA0M M3 KOTOPbIX €CTb XOTA 6bl 04HO YMca0. CpegHee apudMeTUYECKoe Yncen B
nepsoM rpynne paBHo A, cpegHee apudmeTMyecKoe YmMcen Bo BTOPOM rpynne paBHo B . MNpu
3TOM AJ11 rpynnbl U3 eAMHCTBEHHOr0 YMcla cpegHee apupmMeTUUHeCcKoe paBHO 3TOMY YUCAY.

a) MpuBepgnTe npuMep pasbreHnsa UCXOAHbIX YMCEN Ha ABe rpynnbl, NP KOTOPOM cpegHee

A+ B

apMCIJMETM‘-IECKOE BCeX 4Yncesl MeHblle

6) [JlokaxkuTe, 4TO ecam pasbmTb MCXOAHbIE YMCA Ha ABe rpynnbl no 15 uucen, 1o cpegHee
+B

apucdMeTHMYECKoe Bcex Yncen yaeT paBHO

A+ B
B) HaMp,MTe HaunboJibllee BO3MOXHOe 3HaYeHune Bblpa*XeHnA 2 .

PeweHue:

5-10+4-10+3-10
a) CpeaHee apudMeTHMYECKOE BCEX YMCES PABHO =4,

30

Pa3zobbeM MCxoAHbIE YMCIa Ha ZiBe TPYNMbl: B NEepBOM rpynmne Bce "5", Bo BTOpo# - Bce "4" 1 "3". Torga MMeeMm:

A:H:i B:w:&i A+B:5+3’5:4,25>4.
10 20 2

6) MycTb YMcna pas6uTbl Ha B rPyMMbl Mo 15 YMCen B KaxAOW: CyMma YMcCen B NepBoi rpynne pasHa S, a

BO BTOpO¥ rpynne - S, . Torga umeem:
5.5
=§ B:i A+B:15 15:S1+Sz.
15’ 157 2 2 30

MonyumBLLEECS BbiparkeHWe JaeT cpefHee apudmeTmyeckoe Bcex 30 umcen.

A+B:4-

B) EC/IM B KasKA0M M3 ABYX rpynn KOJMHeCTBO "3" paBHO KosmuecTBy "5, To A=B =4,

MHave B 0fIHOM rpynne KoaM4ecTBo “3" 60o/iblie KoamyecTBa “5". 3HauuT, cpeaHee apMdMeTHMYECKoe Yucen B
3TOM rpynne mMeHblue 4. byaem cuutatb, YTO 3TO NepBas rpynna.

28
Cpeam apo6ei, MEHbLUMX 4 M 3HAMEHATE b KOTOPbIX He MPEBOCXoAUT 29, HanbobLias Apobb - 3TO 35 , TO

28
ectb A He npeBocxoauT 32—9. OyeBUAHO, YTO B He MOXeT 6biTb 60/blie 5. 3HaUMT,

28

3—+5
A+B <29 :45 .
2 2 29
MpuMep: eciu B 0gHOM rpynne oAHa "5", a B Apyroi BCce oCTa/ibHble YMcna, To
A:5,B:3§, A+B:4ﬂ . Omsem: 8) 4E.
29 2 29 29
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