TpenupoBoyHas padora Ne2 no MATEMATHUKE
11 kaace
19 nexabps 2024 rona
Bapuantr MA2410210
(TpopUIBHEIH yPOBEHB)

Brmonuaena: @O KJ1acc

HHCcTpyKIMs M0 BHINOJHEHAIO PadoTHI

PaboTa mo maremMaTuke COCTOMT W3 JBYX YacTei, BKJIIOUAIOMUX B ceOs
19 3amanmii. Yacte | comepxwut 12 3amaHmii ¢ KpaTKUM OTBETOM 0a30BOro u
MTOBBILIIEHHOTO YPOBHEHN CIOXKHOCTH. YacThb 2 coIepKUT 7 3a/laHuil C pa3BEPHYTHIM
OTBETOM TOBBIIIIEHHOT'O U BBICOKOTO YPOBHEH CIIOKHOCTH.

Ha BbimonHeHue 3K3aMEHAIIMOHHOM pPabOTHl MO MaTeMaTHKE OTBOAUTCS
3 gaca 55 muHYT (235 MuHYT).

OtBeThl K 3amaHusM 1—12 3amuchIBaloTCS B BUAE LEJIOTO 4HCiIa HIM
KOHEYHOH NeCITUIHON APOOH.

IMpu BemonHeHNN 3aganui 13—19 TpebGyeTcs 3amucaTh MOIHOE PEIICHHE Ha
OTZIEIBEHOM JIUCTE OyMaru.

IIpy BBINOJIHEHMM 33JaHUM MOXHO IOJb30BATHCS YEPHOBUKOM. 3amucHu
B YCPHOBHUKE HE YYHTHIBAFOTCS MPU OLICHHUBAHUHU PaOOTHI.

Bael, momyuennbie Bamu 3a BBIITOJTHEHHBIE 3aIaHHS, CYMMHPYIOTCSL.

INocrapaiiTech BBIIONHUTE KaK MOXHO OoJbplle 3agaHuil ¥ HaOpaTh
HanboJbIIee KOIUIECTBO OAJIIOB.

Kenaem ycnexa!

CﬂpaBO‘leIe MaTepuajabl

sin2a = 2sina - cosa
c0s20. = cos’ o —sin’ a
sin(a+p)=sina-cosp +cosa-sinp

cos(o+p)=cosa-cosp—sina-sinp
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Yacrp 1

Omeemom K Kax;coomy u3z 3adanuii 1-12 aensemcs yenoe wucno uiu KOHeuHas
decamuunas Opoos. 3anuuwiume 0Omeemol K 3a0aHUAM 6 noJjle OMeema ¢ meKcme
padomeul.

B tpeyronsnuke ABC yron C paseH 90°, C
AB=25, sind= 1£01 Haitmure nomny

croponbl AC.

A B

Ortser:
Haiinute kBagpaT IUIMHBI BEKTOpA d + b. A

8

6

1 X

0 >
Ortsert:

Haiinure  1uomans  NOBEPXHOCTM  MHOIOIDaHHHKA,
n300pakéHHOTO HAa pHCyHKe. Bce OByrpaHHBIE YIIIBI
MHOI'OIPaHHUKA MIPSIMBIE.

OrtBeT:
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Konkypc ucnomuteneit npoonutcs B 5 aued. Beero 3asBieHo 35 BhICTYIUICHUH:
II0 OJHOMY OT KaXIOH CTpaHbl, ydacTBYHOIEH B KoHKypce. Mcnomnurens
u3 Poccun ywactByer B KOHKypce. B nepBelii  eHb  3aIUIaHMPOBAHO
7 BBICTYIUIEHMH, OCTaJIbHbIE pPACIPEIEICHbl IIOPOBHY MEXIY OCTABLIMMUCS
nasMu. [Topsmok BEICTYIUICHUI onpernenseTcs xepeObéBkoil. KakoBa BeposSTHOCTB
TOro, 4YTO BBICTYILICHME MCHONHMUTEN M3 Poccum cocroutcs B TpeTudl JeHb
KOHKypca?

OrTBeT:

UrpanbHyto KocTh OpoCHIIM J1Ba pa3a. M3BECTHO, YTO YEThIpE OYKA HE BBIMAIH
HU pasy. HaiimuTe mpu 3TOM YCIOBHU BEPOSITHOCTH COOBITHSI «CyMMa BBIABIIUX
OYKOB OKakeTcst paBHa 11».

OTtBerT:

1
Ox—14 8x-2°

Haiinute kopeHb ypaBHEHUS

OTtBerT:

45 <45
3% .5%

Haiinure 3HaueHne BEIpa)KEHUS 3
5 i

OrTBeT:

© Cratl'pax 20242025 yu. 1.

Maremaruka. 11 knacc. Bapuantr MA2410210 4

Ha pucynke nzoOpaxeHnsl rpapuk (yHkunu y = f (x) 1 KacarellbHas K HeMy

B Touke ¢ abcuuccoil x,. Haiimnre suauenne npomssoamoii dynkummm f(x)

B TOYKE X;.
y
1
XO X
0f 13
/
AN §
7 N T
/] H |
y .
/ i/
V |+
//
=
OrtBeT:

. Toox — -
PeliTuHr R MHTepHET-MarasiHa BBIYUCISCTCS 1O QopMyne R =r,, — 25,
(K +1)
0,02K
rae m:—01, Foox — CPEIHSS OIEHKAa MarasiHa IOKYHNaTeNsIMH, 7, . —
Foox +

OLlICHKA MarasuHa, JaHHas 3KcrepramMu, K — 4HiCIO NOKyHNaTesed, OLEHUBIIUX
MarazuH. Halinute peMTUHI UHTEpHET-MarasuHa, €CJIM 4YHUCIO IOKyIaTelew,
OLIEHMBIIMX MarasWH, paBHO 7, UX cCpenHss oueHka paBHa 0,32, a oleHKa
sKkcnepTos pasHa 0,12.

OrtBeT:

JBe TpyOBl HamomHsAIOT OacceifH 3a 8§ wacoB 15 MuHYT, a ofHa mepBas TpyOa
HaronHsteT 6acceiiH 3a 11 9acoB. 3a CKOJIBKO 4acOB HAINOJIHSET 3TOT OaccelH ogHa
BTOpas Tpyba?

OrtBeT:

© Cratl'pan 2024-2025 yu. r.



Maremaruka. 11 kmace. Bapuantr MA2410210 5

Ha pucyHke n300pakéH rpaduk QyHKIMH y
f(x)=ax*+bx+c. Haiimure s3nauenne
/(2)
/ \C \
0 X
/ |
OrtBer:
Haiigure HauMeHbllIee 3HauYCHUE ¢byHKIIH y=111cosx—-113x+69

%)
Ha OTpe3Ke | — 7; 0].

OTtBeT:
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Yacrtb 2

/na 3anucu pewienuii u omeemos na 3aoanusn 13—19 ucnonvsyiime omoenvHulii
aucm. 3anuuwiume CHA4a1a HOMep GbINOIHAEMO020 3a0anus (13, 14 u m. 0.), a
3amem noOAHOE 000CHOGaAHHOe peuienue u omeem. Omeemvl 3anucwvléaiime
uémKo u pazoopuuso.

a) Perute ypaBHeHue 2cos2x — 8sin (3% - xj -3=0.

n
0) YKaxuTe KOPHHU 5TOTO YPaBHEHUSI, IPHHAUIEKAIINE OTPE3KY | — 7; -2m|.

B ocnosanun npsamoit npusmel ABCDA B,C, D, nexut napamwienorpamm ABCD.
Ha pébpax 4B, B,C; u BC ormeuennl Touku M, K u N COOTBETCTBEHHO,
npuuéM B K :KC, =3:5. UYerspéxyronmeuuk AMKN — paBHOOeIpeHHas

Tpaneuus ¢ OCHOBaHUSMU 3 U 4.

a) Jlokaxwure, 4t0o Touka N — cepeauHa pebpa BC.

6) Haiinure muomans Tpaneuun AMKN, ecinu 006EM ipu3Mel paBeH 16, a BeicoTa
IIPU3MBI PaBHA 2.

9*-5.3%Tl1 41 3.3**1_39
+ >
3~ 4 3*-5

Perunte HepaBeHCTBO 3'-2.

B wutone 2026 roga miaHWpyercs B3ATh KpPEIUT HA TPU ToAd. YCIOBHS €ro
BO3BpAaTa TaKOBHI:

— KaXIbIil sSHBapb Joir Oynmer Bo3pactath Ha 30 % IO CpaBHEHHIO C KOHIIOM
MPEIBIAYILIETO o4,

— ¢ (heBpaIs IO UIOHB KaXKIOTO rofia HEOOXOANMO BBIIIATHTE OJHHM ILTATEKOM
9acTh JI0JITa;

— mutatexu B 2027 u B 2028 ronax gomxHbI ObITE 10 500 THIC. pyOeii;

— k uroiro 2029 rona K0T TOIDKEH OBITH BBIIUTAYEH MOJTHOCTBIO.

W3zBectHO, uro mmatéx B 2029 romy Oymer paBeH 482,3 Teic. pyOneit. Kakyro
CYMMY TUIAaHHPYETCSI B3ATh B KPEANUT?
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Maremaruka. 11 kmace. Bapuantr MA2410210 7

B xBagpate ABCD Touku M u N — cepenunsl ctopoH AB u BC
cootBercTBeHHO. OTpe3ku CM u DN nepecekarorcs B Touke K.
a) Hokaxwure, uto £ BKM = 45°.

0) Halinure pammyc OKpy>XHOCTH, OMHMCAaHHOH OKoJIOo TpeyroinwHuka ABK, ecnu

AB =2415.

HaiinuTe Bce 3HaYeHUs @, IPHU KAXKIOM U3 KOTOPBIX YpaBHEHUE
¥ +a?-7x-23a= |23x — 7a|
uMeeT OOJIbINe IBYX Pa3IMYHbIX KOPHEH.

C TpéX3HAUHBIM YHCIOM IPOM3BOAAT CICIYIONIYIO ONEPAIMIO: BEIMUTAIOT U3 HETO
CyMMy ero mudp, a 3aTeM IMOIYYUBIIYIOCS Pa3HOCTH ACNAT Ha 3.

a) Morno nu B pe3ysbTaTe TaKOi OTepaIiu MorydnuThes yncio 1807

6) Mormo 11 B pe3ynbTaTe TaKoi ONepaui MOIyIUThCS 9ucio 134?

B) CKOJIBKO Pa3iIMyHbIX YHCEN MOXKET MOJYYUTHCS B Pe3ylbTaTe Takod onepanuu
u3 yucen ot 300 go 700 BKIIOUUTENBHO?

© Cratl'pax 20242025 yu. 1.
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OT1BeTbl HA TPeHNPOBOUYHBbIe BapuaHThl 2410209-2410212 (mpo¢uibHbIi YPOBEHB) OT

19.12.2024

1 2 3 4 5 6 | 7 3 9 10 | 11 | 12

2410209 | 36 | 9 | 112 | 04 | 008 |-15|1225| 05 | 0,29 | 10 | -50 | 107
2410210 | 175| 58 | 94 | 02 | 008 | 12 | 225 [ 0,25| 022 | 33 | -33 | 180
24102111 6 | 25 | 54 | 024 | 1,25 |1,35] 0,75 |-0,25| 60 | 20 | 53 | 67
2410212 | 8 | 45 | 56 | 02 | 11 |06 1,75 |-05| 60 | 21 | -33 | 44



http://math100.ru/
http://math100.ru/
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Kputepun oneHuBaHus 3a1aHUii ¢ pa3BEPHYTHIM 0TBETOM

a) Pemmre ypaBHeHne 2cos2x — 8sin (37“ - xj -3=0.

n
0) YkaxuTe KOPHU 3TOTO yPaBHEHUS, IPHHAICKAIINE OTPE3KY | — 7; —2m .

Pemenue.
a) 3anuinemM UCX0IHOE ypaBHEHUE B BUJIE

4cos’x—2+8cosx—3=0; (2cosx—1)(2cosx+5)=0.
1
3Hauur, COSX:E’ OTKyJla HaxoJuM x:—§+2nn, nez., um x:£+2nm,
mel.

5 o
YpaBHeHue COSX = — 3 KOpDHEH HE UMEET.

6) C MOMOIIBI0 YHCIOBOW OKPY)KHOCTH OTOEpEM _In
n 2
KOpHH, IPUHAJIeXKALINE OTPE3KY {— 7; - 2n}.
T -2n
Ilomy4yum uncno — —.
3 0
“7n
3
T b n
OtBetr: a) ——+271n, ne’Z; —+2mm, me”Z;0) ——.
3 3 3
Kputepun oueHuBaHNsI BbINOJHEHHS 32IaHUS Bauisl

OOOCHOBaHHO ITOJTy4€HBI BEPHBIC OTBETHI B 000HX ITyHKTAX 2
OOOCHOBaHHO ITOJTy9€H BEPHBII OTBET B ITyHKTE d. 1
nim
IomyueHsl HEBEpHBIE OTBETHI M3-32 BBHIYMCIHMTEIHHON OIIMOKH, HO IPU
9TOM MIMEETCs] BEpHas MOCIICI0BATEIFHOCTE BCEX IIAaroB PelIeHuss 000uX
MMyHKTOB: MTyHKTA ¢ ¥ TyHKTA O
Pemenue He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, MEPEUNCICHHBIX 0
BbILIE

Maxkcumanvrolii 6ann 2
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B ocnoBanuu npsmoi npusmbl ABCDA B,C\ D, nexut napamienorpamm ABCD.
Ha pébpax A4 B;, B/C; u BC ormeuennl Touku M, K u N COOTBETCTBEHHO,
npuuéM B K:KC =3:5. UYerbipéxyronsuuk AMKN — paBHOOeIpeHHas

Tparnenys ¢ OCHOBaHUsIMU 3 u 4.

a) okaxwure, 4to Touka N — cepeanHa pedbpa BC.

6) Haiigure nomans tpanemun AMKN, ecnu 00bEéM mpu3Mmbl paBeH 16, a BeicoTa
MpU3MbI paBHa 2.

Pemenue.

a) [Iycts otpesku MF um KE — BBICOTHI
npusMel  ABCDAB,C\D,  (cM. pHCYHOK).
Torma orpe3ok FE mnapaijieneH U paBeH
oTpe3ky MK, a 3HauuT, mNapajielieH

OTpE3Ky AN u paBeH %AN .4
CrnenoBarenbHO, TpeyroiabHUKU FBE u
ABN 1op006HBI ¢ KO3)PUIUEHTOM %

3HauwnT, A

BN:iBE:iBIK :lBlc1 :lBC.
3 3 2 2

CrnenoBarenbHo, Touka N — cepenuna BC.

0) [Tockonmbky 00BEM mpu3MBI paBeH 16, a e€ BbICOTa paBHA 2, IUIOMAIb
napannenorpamma ABCD pasHa 8.

[IpsimoyrosibHble TpeyronbHUKd AFM u NEK paBHBI IO KaTeTy U I'MIIOTEHY3€,
3HAYHUT, AF =EN . Tornma TPEYTOIbHUK ABN paBHOOEApEHHBIN
¢ ocHoBanueM AN =4. Ilnomane 3TOro TpeyroibHUKA paBHA 2. 3HAYWUT, €rO
BbICOTA /1, IpoBeJEHHAs U3 BepUIMHBI B, paBHa 1, a BbicoTa Tpaneiuun AMKN

, (B J6s 7
paBHa ,|BB| + 1 :T. CpenHsisi ITMHUS Tpamneluu paBHA >’ a 3HAYMWT,

765
T

e€ rIonaab paBHa

7765
8

OTtBeT: 6) ——.
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KpuTtepun oueHHBaHNsI BbINOJHEHHS 32IaHUS Baisl
HmeeTcs BepHOE MOKA3aTENbCTBO YTBEPXKICHUS IyHKTa d, W 3
000CHOBAHHO ITOJYYCH BEPHBIH OTBET B TYHKTE O
IToryyeH 000CHOBaHHBIN OTBET B IIYHKTE 6. 2

nim

Nmeercss BepHOE [10Ka3aTeIbCTBO YTBEPXKICHHS IYHKTa @, W IPH
00OCHOBAaHHOM pEIICHUHN IIyHKTa 6 IIOJNlydeH HEBEPHBI OTBET M3-3a
apupMeTHISCKOH OIIHOKI

HMeetcst BEpHOE I0Ka3aTENIbCTBO YTBEPIKACHUS ITyHKTA d. 1
NI

IIpu 060CHOBAaHHOM PEIICHUH IYHKTA O MMOJY4eH HEBEPHBIH OTBET U3-3a
apu(pMeTHIECKON ONHOKH.

Wi

OGOCHOBaHHO MOYyYEeH BEPHBIA OTBET B MyHKTE 6 C HCIOJIb30BAHHEM
YTBEPIKJICHUsI ITYHKTA d, IPH 3TOM MYHKT ¢ HE BBIOJHEH

PenieHue He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, IPUBEAEHHBIX 0
BBILIE

Maxcumanvholil 6an 3

9*-5.3%"11 41 3.3%71_39
+ >
3*-4 3*-5

3-2.

Pemure HepaBeHCTBO

Pemienne.
ITycts ¢ =3", TOrma HEPABEHCTBO MIPUMET BHI
2 —_— —_— —_—
ro15te4l 91239 . (1-11)(t-4) 3 +9(t 5)+ 6
t—4 t—5 t—4 t—4 t=5 t-5
_i+i>0; LZO’
(1—4)(t-5)

t—4 -5
OTKyJa HaxoguM 3<¢<4; ¢t>5.
IIpu 3<t<4 nomyunm 3 <3< 4, oTkyza crenyer, 4to 1< x <2log;2.
IIpu ¢ >5 momyuuM 3*> 5, oTKyZa clemyer, 4to x > log,; 5.

Pernenue HCX0HOTO HEPABEHCTBA!
1<x<2log;2; x>log;5.

OTtBer: [1;210g3 2); (logs5;+ 00) .
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Kpurtepun oueHuBaHNs BbIIIOJHEHNs 3aIaHUS Banibl

OO0CHOBaHHO IOJIy4EH BEPHBII OTBET 2

OOOCHOBaHHO  MOJy4YeH OTBeT, ONIMYAIOIIMHCI OT  BEPHOTO 1

UCKIIIOUEHHUEM TOUKH 1.

nim

HOHy‘IeH HeBepHBIﬁ OTBET U3-3a BBIYMCIUTEILHON OH.II/I6KI/I, HO ITpHU 5TOM
NMECTCA BEPHAA MOCICAOBATCILHOCTE BCEX HIATOB PCIICHU S

Pemenue ne COOTBETCTBYECT HU OJHOMY U3 KPUTEPUCB, NEPCUNUCICHHBIX 0
BBIIIC

Maxcumanvnolii 6ain 2

B wutone 2026 roga miaHWpyercs B3ATh KpPEIUT HA TPU ToAd. YCIOBHS €ro
BO3BpAaTa TaKOBHI:

— KaXAbIH sHBapb Aoar OymeT Bo3pacTtaTh Ha 30 % IO CpPaBHEHUIO C KOHIIOM
IPeIbIAYILEro roja;

— ¢ ¢eBpatis MO0 UIOHB KAXKIOTO T0/1a HEOOXOANMO BBIIUIATUTH OAHUM IIIATEXKOM
YacTh JI0JIra;

— tatexxd B 2027 u B 2028 roaax gomkHEI 06T 10 500 ThIC. pyOmeii;

— k nromo 2029 roga 10T JODKEH OBITh BBITUIAYCH TOTHOCTEIO.

W3BectHo, uro miaré&x B 2029 romy Oymer paseH 4823 ThIc. pybmeit. Kakyio
CyMMY TUIAHUPYETCSI B3SITh B KPEIAHUT?

Pemenue.
ITycts cymma kpemurta paBHa S ThIC. pyOIeH.
B suBape 2027 roma monr (B ThIC. pyOaei) Oyaer pasen 1,3S, a B utosie Oyaer
pasen 1,35 —500. B suBape 2028 roga noiar Oynmet paBeH 1,698 —650, a B utose
Oynet paBeH 1,695 —1150. B suBape 2029 rona gonr Oyaer pasen 2,197S5 —1495.
IMo ycnoBuio x wromo 2029 rojga OOAT AOMKEH OBITH BBHIIUIAYEH MOJIHOCTBIO,
3HaunuT, WIaté&x B 2029 romy momxeH ObITh paBeH 2,197S5 —1495 teIc. pyOneit.
[Honyuaem

2,197§ -1495=482,3; 2,1978=1977,3,
oTKyna HaxoauM S =900.
ITnarupyetcs B39Tb KpeauT B pazmepe 900 Twic. pyOuei.
OrtBert: 900 TBIC. pyOIEH.

Kputepun oneHuBaHUS BBINOJTHEHHUS 3aJaHH Basist
OO60CHOBaHHO NOJYYEeH BEpHBIN OTBET 2
BepHo nocTpoeHa MaremMaTHYecKasi MOJICIb 1
PemieHne He COOTBETCTBYET HH OJHOMY M3 KPHUTCPHEB, MEPEUHCICHHBIX 0
BBIIIE

Maxcumanvuwiii 6ann 2
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B xBagpatre ABCD Touku M wu N — cepenunsl ctopoH AB u BC
coorBercTBeHHO. OTpe3ku CM u DN nepecekarorcs B Touke K.
a) Jloxaxkure, uto £ BKM = 45°.

0) Haiigute pammyc OKpyKHOCTH, ONMCAHHOHN OKoJIo TpeyroibHuka ABK, ecnu

AB =2415.

Pemenne.

a) [IpssmoyronsHble TpeyronsHukd MBC u NCD paBHEI B N C
Mo JIByM KaTeTaM (BM =CN :A—ZB; BC = CD] , 3HAUHT, K
ZNCK = ZCDN . B tpeyronbauke NCK M

ZNKC =180°-ZLKNC - ZNCK =

=180°- £ DNC - ZCDN = £ZNCD =90°,
TO ecTb npsmMble MC u ND nepneHauKyIspHbL. 4 D
B uerbipéxyronbuuke MBNK yrnel B u K mpsimele, 3Ha4uT, Touku B u K
JeKaT Ha OKpPYXXHOCTH ¢ auamerpom MN . Brnmcanuwie yrmet BNM u BKM
ONUpAIOUIMECS HAa OAHY AYry, paBHbL. B mpsmoyronbHoMm TpeyroibHuke MBN
KaTeThl paBHbI, 3HAUUT £ BNM =45°. CnenoBarensHo, £ BKM =45°.
B uerwipéxyroneauke MBNK yrael B u K mpsimble, 3HauuT, Touku B u K
JeKaT Ha OKPYXKHOCTH ¢ auamerpoM MN . Brnucanuele yrnel BNM un BKM ,
OnMparoIIvecss Ha OJHY OYyry, paBHbL. B mpsmoyroimsHOM TpeyronbHuke MBN
KaTeThbl paBHbL, 3HauuT, £ BNM =45°. CnenoBarensHo, £ BKM =45°.
6) B wersipéxyronsauke AMKD yrmsl A m K mnpsimele, 3HaunT, Toukun 4 u K
JeXaT Ha OKPYXKHOCTH ¢ auamerpoM MD. Bnucannbeie yrasl MKA wu MDA,
OINUpPAIOLIMECS HA OAHY OYTY, PaBHBI.
B npsamoyromsaOM TpeyrompHuke MAD xater MA BaBoe MeHslle katera AD,

OTKy/[Ia HOJIy4aeM
tg L MDA :%; sin Z MDA :g; cos Z MDA :g.

Pamuyc R okpy>KHOCTH, ONTMCAHHOMN OKOJIO TpeyroisHuka ABK , paBeH
AB 215 _ V15
2sinZ AKB  2sin(£BKM + £ MKA)  sin(£BNM + 2 MDA)
V15 V15 5V6

:sin45°cosAMDA+cos45°sin4MDA:Q 2\/5 Q ﬁz 3

+
2 5 2 5
OtBert: 0) %
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KpnTeme OIICHUBAHHSA BBINNOJHCHUSA 3a/IAHUA

Baniabl

VmeeTcss BepHOE JOKa3aTeNbCTBO YTBEPXKACHHWA IyHKTa d, U
000CHOBAaHHO ITOJIy4eH BEPHBII OTBET B MyHKTE 6

3

[Tosrydyen 060CHOBAaHHBII OTBET B IyHKTE 0.

50)141

HMeercss BepHOE [10KA3aTENbCTBO YTBEPXKICHUS IYHKTa d, W HPH
00OCHOBAHHOM pEIICHHH IyHKTAa 6 TOJydeH HEBEpPHBIH OTBET M3-3a
apupMeTHIeCKON OIHOKH

2

MmeeTcs BepHOE 10Ka3aTEIbCTBO YTBEPKICHUS MTYHKTA d.

WJIn

ITpu 060CHOBAaHHOM pEIICHUN ITyHKTa O MOTyYeH HEBEPHBIH OTBET U3-32
apu(METHIECKOH OMNOKH.

40151

OOOCHOBaHHO TOJYy4YEeH BEPHBIH OTBET B MYHKTE 6 C HCIOIb30BAHHEM
YTBEpPKJEHUS TyHKTA a, IPU 3TOM ITyHKT @ HE BBIIIOIHEH

Pemienne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, IPUBEAEHHBIX
BBILIE

Maxcumanvrolii 6ain

HaiimuTe Bce 3HaYCHUS @, IPH KAXKIOM U3 KOTOPBIX YpaBHEHUE
2+ a*~7x-23a= |23x - 7a|
rMeeT OOJIbINe IBYX Pa3IMYHBIX KOPHEH.

Pemenue.
[Ipu a Z?x ypaBHEHHUE X’ +a’~7x-23a :|23x—7a| [IPUHUMAET BU]L
*+a*-Tx-23a=-23x+7a; x*+a’+16x-30a=0;

(x+8)*+(a—-15)" =289.

IMonmyunBmeecs ypaBHeHHMe 3a7aéT Ha IIOCKOCTH Oxa HAYyry ®; OKPYKHOCTH

C LICHTPOM B TOYKE (—8; 15) pammycom 17, nexaliyio B MOJNYIUIOCKOCTH a ng,

¢ koHuamu B Toukax (0;0) u (7;23).

© Cratl'pan 2024-2025 yu. r.
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a

a=32

a=25

a=23

oy

IIpu a < %x YpaBHEHHUE X*+a’~7x-23a= |23x - 7a| NIPUHUMAET BUJL

2+a’—Tx—23a=23x— Ta; 2+a’-30x—16a= 0;
(x-15)"+(a—-8)* =289.
IlonyunBmeecss ypaBHeHME 3a1a€T Ha INIOCKOCTH Oxa JOyry @, OKPYKHOCTH

2
C LEHTPOM B TOYKE (15; 8) panuycoM 17, nexalyro B MOJYIUIOCKOCTH @ £73x,

¢ koHuamu B Toukax (0;0) u (7;23).

Yucno kopHEH MCXOAHOTO YpaBHEHHS PaBHO YMCIY TOYEK IEpecedeHus MpsIMon
a=c ¢ 00beIUHEHUEM IYT ®; U ©,.

Jyra o, mnepecekaerca ¢ NpAMO a=c B JABYX To4kax mpu —2<c<0
u 23<c¢<32, B ogHoM Touke npu ¢ =—2, 0<c<23 u ¢=32 u He nepecexkaercs
npu c<—2 u c>32.

Jyra ®, mnepecekaercs ¢ NpsAMOH a=c B JABYX Toukax mpu —-9<c<0 u
23<¢<25, B ogHOI Touke Tipu ¢ =—9, 0<c<23 u ¢=25 u He nepecekaeTcs
mpu c<—9 u ¢>25.

Ilpu ¢=0 u npu ¢=23 mnpsamas a =c TPOXOAUT 4Yepe3 OOIIYI0 TOUKY AYT ),
H®,.

© Cratl'pax 20242025 yu. 1.
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CrnemoBaTeNIbHO, UCXOJHOEC YpaBHEHHE MMEET OOJbIe MBYX Pa3IM4YHbIX KOpHEH
mpu —2<a<0wu 23<a<25.
OtBer: —-2<0a<0; 23<a<25.

Kpurtepun oueHuBaHNs BbIIOJHEHHS 32JaHUs Banasl
OO0CHOBaHHO IOJTy4eH BEPHBII OTBET 4
C nOMOIIBIO BEPHOI'O PACCYKICHUS MOJy4YEHO MHOXKECTBO 3HAYECHUH a,
OTJIMYAIONIEECs] OT MICKOMOTO TOJBKO MCKIIFOUCHHEM Touek a =0 u/uim 3

a=23

B pemennn BepHO HalijeHbl BCE€ TpaHUYHbIE TOYKH MHOXECTBA
3HAYCHUN a (a =-2,a=0,a=23,a= 25) , HO HEBEPHO OIIpeJleIeHbI
MPOMEXXYTKH 3HAUEHUH a . 2
NI

INomyueH HEBEpHBIM OTBET M3-3a BBIYUCIUTENBHOW OMHUOKM, HO IpPHU
9TOM BEPHO BBINIOJIHEHBI BCE IIATH PEIICHUS

3amaua BEpHO CBEICHA K MCCIEJOBAaHUIO BOZMOXKHOTO 3HAUEHHS KOpHEH
YpaBHEHHS

Pemenue He COOTBETCTBYCT HU OJHOMY U3 KPUTCPHUCB, ICPCUNCIICHHBIX
BBIIIC

Maxcumanvrvii 6an 4

C TpEX3HAUHBIM YHCIOM MPOM3BOAAT CICAYIONIYIO OIEPAIHIO: BEIYUTAIOT U3 HETO
CyMMY ero Iudp, a 3aTeM IOIYYUBIIYIOCS Pa3HOCTh ACIAT Ha 3.

a) Morio 1 B pe3yabTaTe Takoi onepanuu moyduthes yncio 1807

6) Moro i1 B pe3ynbTaTe TaKol OIeparuy MOIyqIuThes gucio 1347

B) CKOJIBKO Pa3IMYHBIX YHCENl MOXKET MONyYUTHCS B pe3yibTaTe TAKOW Omeparuu
n3 yucel ot 300 1o 700 BKIIOUUTENBHO?

Pemenue.

a) Cymma 1udp uucna 550 pasna 10. CienoBatenbHO, B pe3yibTaTe OIeparvu
550-10

W3 3TOTO YHCIIA MOTYYHTCS —3 =180.

0) [Tyctp umcno pasao 100a+10b+c, rme a, b u ¢ — wudper 1 a #0. Torma
cyMMa u@p Takoro yucia paBHa a+b+c, a B pe3ylbTare ONEpalyyu U3 HEro
(100a+10b+c)—(a+b+c)

3
nenures Ha 3. CrnenoBatenbHO, ynucio 134 He MOTIJIO MOJTyYUThCS.
B) 3aMETUM, YTO TIOJYYHUBIICECS YHCIO HE 3aBUCHT OT MOCIeAHEeH HdpsI
HCXOZHOTO YHUCINA, MO3TOMY JIOCTAaTOYHO HAWTH KOJIMYECTBO PA3NUYHBIX YHCET,
MOJTY4YAIOUINXCS U3 unced, Aensmxcs Ha 10.
Paccmotpum wncma 100a+10h n 100x+10y, toe a, b, x u y — uudps

na#0, x#0. B pesynprare omepanmuu w3 HHUX MHodydarcs umcia 33a+3b
© Cratl'pan 2024-2025 yu. r.
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u 33x+3y coorBercTBeHHO. PasHocth oTHX uncen paBHa 33(a—x)+3(b-y).

Ecrm a#x, TO 3Ta pa3sHOCTh HE MOXET OBITh PaBHOW HYIIO, IIOCKOJIBKY

|3(b—y)|§27. Ecim a=x, TO pa3HOCTb MOXET OBITh PaBHOW HYIIO TOJIBKO

npu b:y, TO €CTh €CJIM HUCXOOHBIC 4YHCJIa COBIIAJArOT. 3Ha‘II/IT, B pPE3yIbTATE

olepauuy W3 pa3IMyHbIX TPEX3HAYHBIX yMcel, Jeisdmuxcs Ha 10, momydarorcs

pa3InYHbIC YK CJIa.

Cpenu gncen ot 300 go 700 poBHO 41 ymcno genurcs Ha 10. CienoBaTenbHO,
B pe3yibTare onepauu u3 uncen ot 300 1o 700 moxxeTt nomy4uuTbest 41 paznuuHoe

YHCIIO.
OrtBer: a) 1a; 6) Her; B) 41.

KpuTtepun oueHuBaHNsI BbINOJHEHHS 32 IaHUS Baaabl
OOOCHOBAHHO IOJTy4EHBI BEPHBIC OTBETHI B IIYHKTAaX d, O U 8 4
OO0OCHOBaHHO TOJYYEH BEPHBI OTBET B IYHKTE 6, U OOOCHOBAHHO 3
MIOJTyUCH BEPHBIHA OTBET B MyHKTE @ WIH O
OOOCHOBaHHO TTOJTy4YEHBI BEPHBIC OTBETHI B IIYHKTAaX d H 0. 2
NI
OO00CHOBAHHO MOJIyYeH BEPHBIIl OTBET B IIyHKTE 6
OOO0CHOBaHHO TIOJTyYEH BEPHBIH OTBET B IyHKTE d WU 6 1
Pemenne He COOTBETCTBYET HUM OJHOMY M3 KPUTECPHEB, EPEUUCICHHBIX 0
BbIIIE

Maxcumanvnuiii 6ann 4

© Cratl'pax 20242025 yu. 1.
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