TpenupoBouHasi paéora Ne3 no MATEMATHUKE
11 kaace
11 ¢eBpans 2025 rona
Bapuantr MA2410312
(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 YPOBHEN CIOXKHOCTH. YacThb 2 coiepKUT 7 3a/laHuil C pa3BEPHYTHIM
OTBETOM TOBBIIIIEHHOT'O U BBICOKOTO YPOBHEH CIIOKHOCTH.

Ha BbimonHeHue 3K3aMEHAIIMOHHOM pPabOThl MO MaTeMaTHKE OTBOIMUTCS
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 TpeOyeTcs 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
HauOoIIbIIIee KOJTUIECTBO OAIIIOB.

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.

UYersipéxyronsHuk ABCD BHnuCaH B OKPYXKHOCTb. B
Yron BAD pasen 42°. Haiimute yron BCD.
OTBeT naiiTe B rpaaycax. C
A
D
OtBert:

JaHe! BeKTOpHI d (5;3) U b (—3; 6). Haiinute ckansipHoe npousBeJeHUEe d U b .

Ortser:
Haiimute 00bEM MHOTOTpaHHWKA, M300paKEHHOTO Ha PHCYHKE. :
Bce nByrpanHbie yribsl MHOTOIpaHHUKA IpsSIMbIE. 2
5
3
1
Ortser:
B rpynne 16 uenosek, cpenu HUX — AHHa u TartbsHa. [pynmy cirydaiiHbIM

oOpa3oM femsT Ha 4 OAMHAKOBBIE IO YHCICHHOCTH HOATpymmbl. Haiinute
BEPOSATHOCTb TOr'0, 4YT0 AHHA U TaTbsHA OKa)XyTCd B OJHOU MOATPYIIIIE.

OTBeT:
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UrpanbHylo KoCTh Opocaiy 1O TeX MOp, HOKa CyMMa BCEX BBINABIIMX OYKOB
He TpeBbIciIa gucio 9. KakoBa BEpOATHOCTH TOTO, YTO AJISL 3TOTO MOTPeOOBaIOCh
nBa 6pocka? OTBET OKPYTIIUTE 10 THICAIHBIX.

OTBeT:

. 2-2
Haiiyiute KopeHb ypaBHenns 2° =64,

OrTBeT:

Haiinure 3HayeHWe BbIPAKEHHS ((Zx —y)2 —4x*—y? ):(xy), npu x=2,07,

OTtBerT:

Ha pucynke wusoOpaxéH rpapuk ¢ynkumu y=f(x), onpenenéHHoit
Ha unrepsane (—10;3). Haiinute xonmdectBo pemenuii ypasHenus f'(x)=0
Ha otpeske [-7;2].

v=r(x) 7

/
JIAVVAR!
/

OTtBerT:
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Jeranpio HEKOTOporo mpubopa SBISIETCS KBaapaTHas paMKa C HaMOTaHHBIM
Ha He€ NMPOBOJIOM, Yepe3 KOTOPBIN MPOIMYyILEH IOCTOSHHBIN ToK. PamMka nomenena
B OJJHOPO/IHOE€ MAarHUTHOE IOJIe TAaK, YTO OHA MOXKET BpaIiaTbCs. MOMEHT CHIIBI
Awmmepa, cTpemsmielics HOBepHYTh paMKy (B H-m), ompenmensercs ¢opmymoit
M= NIBl2 sina., rme / =5 A — cuna Toka B pamke, B=7- 10_3 Tn — 3HadeHue
HHIYKIOUH MarHuTHOro noms, /=0,2 M — pasmep pamku, N =800 — uucno
BUTKOB TIPOBO/Ia B PaMKe, 0. — OCTPBIH Yrojl MEXIY MEePIeHANKYIIPOM K paMKe
1 BEKTOPOM MHAYKLMH. [Ipy KakoM HauMeHbLIEM 3HaYeHUH yria o (B rpanycax)
paMKa MOJXKET HauyaTh BpamIaThCs, €CIU UIS OTOTO HYXHO, YTOOBI
packpyuuBaromuidi MoMeHT M Obu1 He MeHbIIe 0,56 H-m?

OTBeT:

W3 nyHkta A B mMyHKT B OJHOBpEeMEHHO BbleXanu JBa aBTOMOOWIs. [lepBbiit
Ipoexall C IIOCTOSHHOM CKOpPOCTbIO BEChb IIyTh. BTOpoH mpoexal MNepByro
MOJOBHHY IyTH CO CKOPOCTBIO 21 KM/4, a BTOpPYI IIOJOBHHY IIyTH —
CO CKOPOCTBIO, Ha 4 KM/4 OOJBIICH CKOPOCTH IIEPBOTO, B PE3YJIBTATE YETO IIPHOBLI
B B onmHOBpemeHHO ¢ mepBbIM aBToMoOmIeM. Haifnure cKOpOCTH mEpBOTO
aBTomMoOmis. OTBeT jmaiite B KM/4.

OTBeT:

Ha pucynke uzo0paxéH rpaduk (HyHKIHU 10

Buga f(x) :xk?' Haiinure 3HadeHme x,

npu kotopom [ (x)=0,4.

OTBeT:

58 -x

OTBeT:
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Yacrtp 2

Jlna 3anucu pewienuii u omeemos Ha 3aoanusn 13—19 ucnonwv3yiime omoenvHulii
aucm. 3anumwiume cHauana Homep GvinoHAemoz2o 3a0anua (13, 14 u m. 0.), a
3amem noaHoe 000CHOGaHHOe peuienue u omeem. Omeemvl 3anucwvléaiime
uémko u pazvopuuso.

2 .
\1-cos™ x sinx 8
-9 ==

a) Pemmmre ypaBHeHue 9 3

N l=n
0) Haiisiute Bce KOPHH 3TOTO ypaBHEHUS, TIPUHAIJIEKAIIME OTPE3KY | 4T; > |

B nmnpaBunbHOIl yerhipéxyronbHoil mpusme ABCDABCD, cropona AB
OCHOBaHHMS paBHa 8, a OokoBoe pebpo A4, paBHo 4. Ha pébpax BC u C,D,
ormeuensl Toukn K u L coorsercTBeHHO, mpuuéM BK =C L =3. IInockocTts Yy

napasuiesisHa npsimoit BD u comepxut Touku K u L.
a) JlokaxuTe, uto npsimast 4 C neprneHIuKyIsIpHa INIOCKOCTH .

6) Haiinure 00bEM mupamMuabl, BEpHIMHA KOTOPOH — TOuKa A, a OCHOBaHHE —
CeueHHe JaHHOH MMPU3MBI IIOCKOCTHIO .

logs (x+1)—1log,(6—x)

<0.
log; x* +log, x* +1

Permure HEPABCHCTBO

B wurone 2026 ropa mnaHupyercs B3ATb KPEAUT HA LIEJI0€ YUCIO MUJUIMOHOB
pyOneit Ha mATh NeT. Y CIOBUS €r0 BO3BpaTa TaKOBBI:

— KaxIpli siHBapb JONI Bo3pacTaeT Ha 15% Mo cpaBHEHMIO C KOHLIOM
TIPEBIAYIIETo ro/a;

— ¢ (eBpalsd O HIOHB KaXKIOTO rojia He0OOXOJUMO BBIILIATUTE OJHHM ILIATEKOM
4acTh JI0JTa;

— B utotie 2027, 2028 u 2029 ronoB 1oir octaércs paBHBIM IIEpBOHAYAIBHOMY
— Bbiwiatel B 2030 1 2031 roax paBHBL;

— Kk utoimo 2031 roga K0T JOKEH ObITh BHINJIAYEH HOIHOCTHIO.

Haiinute HamOompmmid pasMep KpemuTa, MPU KOTOPOM OOIIas CyMMa BBIILIAT
3aémmmka Oyner MeHsire 11 miH pyOneit.

© Cratl'pax 20242025 yu. 1.

Maremaruka. 11 knacc. Bapuantr MA2410312 6

Touku P, Q, W nenat CTOpOHBI BBINYKIOrO 4YeTbIpéXyroibHuka ABCD

B oTHOWEHUU AP:PB=CQ:Q0B=CW :WD=1:2. B Ttpeyronsnuke PQOW

yroa W ocCTpblii, IIpU 3TOM pPaJuyC OINMCAHHOH OKOJO 3TOr0 TPEyrojJbHHUKA
2

OKpYKHOCTH PaBEH 75 , PO=12, OW = %

a) Jlokaxkure, 4To TpeyrosibHUK POW TNpsIMOYTOJIbHBIM.

6) Haiigure rutomans yersipéxyronsuuka ABCD .

Haiinure Bce 3HaueHus a, IIpHU KaXKI0OM U3 KOTOPBIX HCPAaBCHCTBO
|x+2a+12|+|x—2a—18|< 4|x|+4|x 3|

BBINTOJIHACTCSA IMPU BCEX 3HAYCHUAX X .

Ha ngocke wnamucano 10 pasauuHbIX HaTypadbHbIX uucen. Cpennee
apuMeTHYecKoe IIeCTH HAaWMMEHBIIMX M3 HHX paBHO 6, a cpexHee
apupMeTHIECKOE IIIECTH HAUOOJBINNX paBHO 18.

a) MoxeT JIn HauMeHbIIee M3 3TUX JECITH YUCell paBHATHCS 47

6) Moxert 1u cperHee apu(hMETHIECKOE BCeX AECSATH YHCEN paBHATHCS 147

B) Haiinute nHambonpiiee 3HaueHHWE CpEIHETO apU(PMETHUECKOTO BCEX IECITH
qucen.
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OT1BeTbl HA TPpeHNPOBOUYHBbIe BapuaHThl 2410309-2410312 (mpo¢uibHbId YPOBEHB) OT

11.02.2025
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2410312 | 138 | 3 | 11 | 02 | 0167 | -2 | -4 | 7 | 30 | 24 | -11 | 59
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Kputepun oneHuBaHus 3a1aHUii ¢ pa3BEPHYTHIM 0TBETOM

2 .
y1-cos™ x sinx 8
-9 ==

a) Pemure ypaBHenue 9 =3

. 11n
0) HaiiiuTe Bce KOPHH 3TOr0 ypaBHEHHUS, IIPUHAJIEKAIME OTPE3KY | 4T; ik

Pewenne.
a) [IpeobpasyeM ypaBHeHHME: glsinal _gsinx _ %
Ilpu sinx >0 nonyyaem ypasaerne 95" —95n* — g , KOTOpOE He UMeeT KOpHEil.
IIpu sinx <0 moixydaeM ypaBaeHue 9 ¥ — 9sin~ g
Iycts y =9%"*, Torna 1 y= §; w =0, oTKyJa HaxoauM y =—3 Wiu
y
1
y 3

Ipu y =-3 nony4aem 9°"* =—3; 310 ypaBHEHUE HE UMEET KOPHEIL.

Mpu y :é nomygaem 9"~ :é ; sinx=-— % , OTKy/la HaxOIuM X =— %I +2nk,

T
keZ,nm x:—g+27cn, net.
6) C IOMOIIBIO YHCIOBOH OKPYKHOCTH OTOEPEM KOpHH,

[ 117:}
TIpUHAJUIeKAIINE OTPE3KY 471;7 .
47

3in
Iomy4nm uncio i 3l

|
=
a

>l

OrtBeT: a) —?+2nk keZ; —€+27m neli; 6)ﬁ
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Kpurtepuu oueHuBaHMSI BbIIOJHEHMS 3aJaHUS Banabl
O00CHOBaHHO TOJIyYCHBI BEPHBIC OTBETHI B 000X IyHKTAaX 2
OO60CHOBaHHO MOJIY4YEeH BEpHBIH OTBET B IYHKTE d. 1
nim

IMoy4yeHbl HeBepHBIE OTBETHI M3-32 BBIYMCINTEIBHONW OIIMOKH, HO IIPH
3TOM HMEETCs BEpHAasl IIOCIEe0BATEIFHOCTh BCEX IIATOB PEIICHHsT 000MX
IYHKTOB: IYHKTA @ ¥ IIyHKTA 6

Pemienne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, IEPEUUCICHHBIX 0
BBILIE

Maxcumanvrulii 6an 2

B mpaBuneHOM uerhpéxyronpHoi mpusme ABCDABC/D, crtopona AB
ocHOBaHMA paBHa 8, a OokoBoe pedpo A4, pasHo 4. Ha pébpax BC u CD,
ormeueHsl Toukn K U L coorBerctBeHHO, npuuéM BK =C L =3. IInockocts Yy
napamiensHa npssmMod BD u cogepkut Touku K u L.

a) loxaxwure, uto npamast 4 C nepneHAnKyIIpHa IIIOCKOCTH Y .

6) Haiinute 00BEM mupamuibl, BEpIIMHA KOTOPOIl — TOYKa A, a OCHOBaHHE —
CeYeHHe JaHHON MPU3MBI IIIIOCKOCTBIO .

Pemenue.
a) IIpoBeném mpsimeie uepe3 Touku L u K T
napajinensbHo  npamod  BD.  Ilomyuum
Touky M Ha pebpe B/C, u Touky N Ha
peope CD. PaBHOOenpeHHas Tparmemus
KNLM — ceueHue MpU3MBI IUNIOCKOCTBIO Y.

IIyctb AC mnepecexkaer NK B Touke P, D L c
a AC, mnepecekaer LM B TOouke Q. ll ~N :
Tora PC—S*/—, 0C, = 3*/—. Tlyets : =M
HPOJIOIDKEHHE PQ 3a TOUKY Q nepecekact 4 : B /
npopomxenne CC; 3a Touky C) B Touke T 1 1 }_] c

Tpeyromsauk AA4,C 1mogoOeH TPEyroNbHUKY

CPT, Tak kak ﬂ AC L 8\/_
PC TC 252
ZAAC=ZCPT  n

tpeyronsHukd  A4C wu HPC 1ongo0Hsl,

CJICO0BATCIIBHO,

a 3Hauut, yron PHC npsmoi.
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IIpsmble A4 C u PT nepneHAuKydApHBL, npsMas A4,C neprneHAnKyIsapHa MpsIMon
BD, cnenoBatenbHO (10 NPU3HAKY MEPIEHAUKYISIPHOCTU NMPSIMOM U IUIOCKOCTH),
npsmas A C neprnenauKyIsapHa IJIOCKOCTH .

6) Ilycte Touka H — TOuKa HepecedeHus T
AC n PQ . Orpesox AH — BeicOTa
yKa3aHHOM nupamusl. MMeem

PO = —PT—i TC?+ PC? =342,

AC =444+ AC* =12

H)
A P
AC-PC 10

W3 mogobust tpeyroneHukoB AA4C u HPC mnomydaem HC :A—C:?.
1

CrenmoBaTeabpHO,
AH :A1C—HC:?.
O06béM mupamunsl 4 KNLM paseH
Ly pg LMV 205

OTBeT: 0) % .

KpnTepnn OIICHMBAHMSA BBINOJIHCHUA 3aJaHUA bajauabl

Hmeercss BepHOE JIOKa3aTENbCTBO  YTBEPXKACHHA MyHKTa a, U 3
000CHOBaHHO ITOJyYCH BEPHBIIH OTBET B IyHKTE O

[Nomyuer 0600CHOBAaHHEIH OTBET B IYHKTE 0. 2
NN

HmeeTcs BepHOE [OKa3aTENbCTBO YTBEPXKACHHS IIyHKTa a, W IIpU
000CHOBAaHHOM pEIICHUM IIyHKTa 6 MOJy4eH HEBEpHBIH OTBET WH3-3a
apupMETHISCKOH OIIHOKI

HmeeTcs BepHOE TOKA3aTEIBCTBO YTBEPAKICHUS ITyHKTA . 1
Wi

ITpu 060CHOBaHHOM PEIICHUH ITYHKTa O MOJIy4eH HEBEPHBIH OTBET M3-3a
apuU(pMETHIECKOH OIHOKH.

NN

OOOCHOBaHHO TOJIy9YEeH BEPHBIM OTBET B IyHKTE 6 C HCIOIB30BAHHEM
YTBEPIKJICHUsI ITYHKTA ¢, IPH 3TOM MYHKT ¢ HE BBIITOJIHECH

Pemenue He COOTBETCTBYET HU OJHOMY U3 KPHUTECPUCB, HpI/IBGILéHHBIX 0
BBIIIC

Maxcumanvholil 6an 3
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log (x+1)—log, (6 —x)

<0.
log; x* +log, x* +1

Pemure HepaBeHCTBO

Pemenue.
3an1/1meM HUCXOOHOC HepaBeHCTBO B BUJIC

logg (x+1)—logg (6 —x)
logg x* +2logg x* +1

<0 logé(x+1)—10g6(6—x)so.

(10g6 x? +1)2

2
2
3HaueHNE 3HAMCHATEIS (log6 X"+ 1) He ompezesieHo npu x = 0, paBHO HYIIO IIPU

6 6
X=— ? HIIpA X = ? H ITOJIOKUTEJIIBHO ITPU JAPYTUX 3HAYCHUAX X .

6 6
Ipu x # - ? ,xz0u x# ? HEPABEHCTBO NIPUHUMAET BUJ

logg (x+1)—logs (6 —x)<0; logg(x+1)<logs(6-x); 0<x+1<6-x,

NG

5 6
clemoBarenpHo, —1<x< E VYuuteiBas yciuoBHS X # — ? , x#z0 u x# ?,

ARG V6 V6 _ s

nonyqaeM—1<x<—— —?< x<0;0<x <— —< 7
Orser: —1;—£ ; —ﬁ;o ; :\/— \/— 2

6 6 6 62

Kpurtepun oueHuBaHNS BbIIOJHEHNs 3aIaHUS Banibl

OO0CHOBaHHO IOJTy4EH BEPHBII OTBET 2
OOOCHOBaHHO  MOJy4YeH  OTBET, OTIMYAIOIIMHCI OT  BEPHOTO 1
UCKIIIOUE€HHEM TOUKH 2,5.
NI

HOHy‘IeH HeBepHBIﬁ OTBET U3-3a BBIYUCIUTEIBHON OH.IPI6KPI, HO ITpHU 5TOM
NMECTCA BEPHA MOCICAOBATCILHOCTE BCEX HIATOB PCIICHU S

Pemenue ne COOTBETCTBYECT HU OJHOMY HU3 KPUTECPUCB, NEPCUHUCICHHBIX 0
BBIIIC

Maxcumanvrolii 6ain 2
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B wurone 2026 roma muaHupyercs B3ATb KPEAUT Ha LENOE YUCIO MIIIMOHOB
pyOJeit Ha mATh NeT. Y CIOBUS €r0 BO3BpaTa TaKOBBI:

— KaXIplil sHBapb JONI BoO3pacTaeT Ha 15% MO cpaBHEHHIO C KOHLIOM
NPEAbLAYLLIEro roja;

— ¢ (heBpaisd MO HIOHBb KaXKAOTO roja He0OXOJUMO BBIIATUTH OJHHUM IIIATEXKOM
4acTh J10JIra;

— B urotie 2027, 2028 u 2029 ro1oB 01T OCTaéTCs PaBHBIM IIEPBOHAYAIBHOMY;
— Bblw1atel B 2030 1 2031 rosax paBHbI;

— k mroimo 2031 roza JoNIr JOJDKEH OBITH BRIIUIAYEH MOJIHOCTRIO.

Haiinure Hambompmuii pasMep KpemuTa, IMpH KOTOPOM OOINas CyMMa BBIILIAT
3aéminrka OyneT MeHblie 11 MitH pyosei.

Pemenne.
O6o3HaunM pazmep kpeauta OykBoit S. B 2027, 2028 u 2029 rogax miaTéx
paser 0,158 mun. Beero 0,458 3a tpu rona.

PaccmoTpum noramenue kpeauTa 3a ciefyromue Asa roga. B susape 2030 roga
Jonr Bo3pactér mo 1,155 muH. OO03HaunmM OykBOIl X pa3Mep BBHIILIAYMBAEMOH
cymmbl B 2030 u 2031 ronax. ITocne Beimuiatet B 2030 roay gonar paseH 1,155 —x,
a B espane 2031 rona on pasen 1,15(1,155 —x). B mione 2031 roxa Bech gor
JIOJKEH OBITh TOTAIlIeH, T. €. TOCJEIHSs BbIIUIATA paBHA l,lS(l,lSS—x) H TI0
YCIIOBHIO PaBHA X . 3HAUUT,

L15(1,15S -x)=x, 2,15x=1,3225S, x= 13225

21500
26450 ¢ 36125 ¢ 289

21500 21500 172

5

1 o0IIHiA pasmep BoiuIat paseH 0,455 +

1o ycnoButo

&S<11, S<6ﬁ.
172 289

IIpu S =6 53T0 HEepaBEeHCTBO BEpPHO, a IpU S =7 OHO HEBEPHO, KAK U IIpU
00X S.
OtBet: 6 MiIH pyOIIeH.

Kputepun oneHnBaHus BbINOJTHEHHUS 32 JaHUs Bajuibl
OOOCHOBAHHO IIOTy4eH BEPHBII OTBET 2
BepHo nocTpoeHa MaTeMaTH4YeCKasi MOJETb 1
Pemenne He COOTBETCTBYET HH OJHOMY M3 KPHTEPHEB, NIEPEUUCICHHBIX 0
BBIIIE

Maxcumanvhuiii 6ann 2
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Toukn P, Q, W nenit CTOpOHBI BBINYKIOrO 4YeTbIpéXyroibHuka ABCD
B ortHomeHUHn AP:PB=CQ:Q0B=CW :WD=1:2. B Ttpeyronbauke PQOW

yrox W OCTpBI, TpH 3TOM pPagWyC OIUCAHHOM OKOJO 3TOT0 TPEYroJbHHKA

OKpYKHOCTHU PaBEH 2745 , PO=12, QW = %

a) Jlokaxwure, 9TO TpeyroNbHUK POW NpsMOYTONBHBII.
6) Haiinure nmiomans detsipéxyronsauka ABCD .

Pemenne.

a) [lo Teopeme cuHycoB B TpeyronbHuke PQOW B o C
P /4

HaXOJUM: PO _ 0 =2R, rae R — paguyc

sinW sinP w
OIMCAHHOM OKPY/KHOCTH.

3,5 25 P
CnenoBaTeabHO, — =——=—
sinW sinP 2
OTcrolla HaxX0AUM A
sianﬁ,sianl. D
25 25

VYuursiBas, uto yron W ocTpbli, a yron P MeHbuie yria W, DOCKOIbKY JIEKUT
MPOTUB MEHBIIEH CTOPOHBI, HAXOAUM, YTO

cosP = l—sinszﬁ.
25

CrengoBaTelbHO,
cosP=sinlV.
Torna cymma yrinos P u W pasna 90° u yron POW npsmoi.

6) Tpeyromsauku ABC u PBQ mono6HsI ¢ ko3 dunuenrom
AB:PB=CB:Q0B=3:2,
CJIeI0BATEIBHO,
AC:EPQ=E-12:18.
2 2
Amnanoruaso TpeyronsHuku BCD n QCW mogo6HBI ¢ K03 GHUIIHEHTOM
BC:QC=DC:WC=3:1,

CJICO0OBATCIIBHO,

Bp=30W=3.2=2L
2 2
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W3 monobusi TpeyroNbHUKOB clienyeT, 4yTo mpsiMele PO u AC mapauiensHbl U
npsaMele QW u BD Taxoke napajulenbHbl. 3HAUUT, YroJl MexAy quaroHansimMu AC
u BD pasen yrnmy POW, to ectps 90°. Ilnomane uersipéxyroapHuka ABCD

paBHa S 50p :%AC-BD:%&S-%:%:%,S.

OTBeT: 0) 94,5.

Kpurtepuu oueHUBaHMS BbIOJHEHMS 3aJaHUS Banabl
HmeeTcs BepHOE JOKA3aTENbCTBO YTBEPXKHACHHS IyHKTa d, U 3
000CHOBaHHO ITOJyYCH BEPHBIIH OTBET B IYHKTE O
IToryyeH 000CHOBaHHBIN OTBET B IIYHKTE 0. 2

NJInN

Nmeercss BepHOE [0Ka3aTeNbCTBO YTBEPXKICHHS IIyHKTa d, W IIpU
00OCHOBAaHHOM pEIICHWH ITyHKTa 0 TIOMy4eH HEBEPHBIH OTBET MH3-3a
apupMeTHISCKOH OIIHOKI

HmeeTcst BepHOE JI0KA3aTEIbCTBO YTBEPKICHHUS MyHKTA . 1
NI

IIpu 060CHOBAHHOM PEIICHUH ITyHKTA O MOJTyYeH HEBEPHBIA OTBET M3-32
apu(pMeTHIECKOHN OMHOKH.

Wi

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

Pemienue He COOTBETCTBYET HU OJHOMY U3 KPUTCPUCB, HpI/IBG,HéHHBIX 0
BBIIIC

Maxcumanvholil 6an 3

Haiinute BCe 3HAYCHUS @, IPU KAXKIOM M3 KOTOPBIX HEPABEHCTBO
|x+2a+12|+|x—2a—18|S4|x|+4|x—3|
BBIMOJTHSETCS TIPH BCEX 3HAUCHUAX X .

Peurenue.
Beeném obosnavenns x; =—2a—12 u x, =2a+18. IlomydaeM HepaBEHCTBO

|x—xl|+|x—x2|S4|x|+4|x—3|.
Paccmotpum dyHKINM
F(x)=|x=x|+[x—x| n g(x)=4]x]+4]x-3].
I'paduku 31X byHKIMI — TOMaHBIE (CM. PHCYHOK).
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y=g(x)

Xi(2) 0 3 Xo1)

HepaBeHCTBO BBINOJHSETCS TOrZJa M TOJNBKO TOrna, Koria rpaduk (GyHKIUN
y=f(x) nexur me Bbume rpaduka y=g(x). [l 5TOro HeOOGXOAMMO M
0cTaTouHO, utoGbl BhimoHsmck yenosust f(0)<g(0) n f(3)<g(3).
IMosrydaem cucremy:

|20 +12|+|-2a-18|<12, ([|a+6|+|a+9|<6,

[2a +15|+|-2a-15|<12; ||2a +15|<6.
Jls peteHus IepBoro HepaBeHCTBA CUCTEMBI PACCMOTPHUM TPH IIPOMEXKYTKA.
1. Ilpu a < -9 nonyuaeM —a -6 —-a—9<6, orkysa Haxogum a = —10,5.
2. Ilpu -9 < a<—6 nomydaeM —a —6+a+9 < 6. IT0 BepHO IPH TIOO0M 4 .
3.1lpu a > -6 nony4aeM a +6+a+9<6, orkyna HaxoguM a <—4,5.
Taxum ob6pazom, —10,5<a<—4,5.
PemienneM BTOPOro HEPaBEHCTBA SABJIAETCA TOT JKe MPOMEKYTOK —10,5<a<—-4,5.
OtBet: —10,5<a<-4,5.

KpuTepun onennBanusi BLINOJTHEHUS 32JaHUS Basibl
OO0CHOBaHHO IOJIy4eH BEPHBII OTBET 4
C nOMOIIBIO BEPHOT'O PACCYKICHUS MOJy4YEHO MHOXKECTBO 3HAYECHUH a,
OTJIMYAIOIIEECS] OT UCKOMOTO TONBKO HCKIIOUeHHeM Touek a =-—10,5 3

w/nma a=-4,5

INomyueH HeBEpHBIM OTBET M3-3a BBIYMCIHTENBHOM OMUOKM, HO IIpU

9TOM BEPHO BBITIOIHEHBI BCE IIATH PEHICHUS 2
3amaua BEpHO CBEJEHa K HCCICAOBAHHIO B3aMMHOTO PACIIONIOKEHUS 1
JIBYX (QYHKIMH (aHATUTHYECKH WIIN TPadhUIeCcKH )
Perienre He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, MEPSUUCICHHBIX 0
BBIIIIE

Maxcumanvrvii 6an 4
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Ha nocke mHammcano 10 pasnmuyHBIX —HaTypanbHbIX — gmcen. CpenHee
apudMeTHyeckoe IecTH HauMEHBIIMX W3 HHUX paBHO 6, a cpeaHee
apudMeTHIecKoe IecTH HanboIbIIHX paBHO 18.

a) MoseT JIi HauMeHBIIIee U3 STHX JECSTH YUCEN PaBHATHCS 47

0) MoskeT 1 cpeiHee apuPMETHUECKOE BCEX JIECSTH YUCE paBHATHCS 147

B) Halinnte Hambonblmee 3HAYCHHE CpPENHETO apH(PMETHUECKOTO BCEX [ECSTH
YHCe.

Pemenne.
a) Ecnn HauMenbliee 4yuciio paBHO 4, TO CyMMa ILIECTH HAUMEHBIIUX YHUCEN
He MeHblie 4+5+6+7+8+9=39, a ux cpenHee apupmMeTnieckoe 6obIIe 6.
6) ITycTb cymMMa 4eThIpEX HAaMMEHBLINX YUCE paBHa 4, CyMMa IISTOrO U LIECTOro
[0 BEJIMYMHE YHCENl paBHa B, a cyMMa 4eThIpéx HambonbImux uyucen paBHa C.
[TpenmonoxxuM, YTO cpeaHee apuMMETHUECKOE BCEX JAECSITH YHUCeN paBHO 14.
Torna noiryyaem
A+B=36,B+C=108, A+ B+C=140,
oTkyna HaxonuM A=32, B=4. DT0 HEBO3MOXHO, IIOCKOJbKY JOJIKHO
BBITIOJIHATHCS HEPABEHCTBO A <2B.
B)[Io ycioButo A+B=36, B+C=108. Cpennee apudmerndeckoe OyaeT
HauOoJIBIINM, KOTAa OyIeT HanOOoJIbIIeH CyMMa BCEX YUCEI:
A+B+C=(A+B)+(B+C)-B=144-B.
3Ha4UT, HYy>KHO HAlTH HaMEHbIlIee 3HaUeHue B.
ITycTs uncna, HanKCcaHHBIE HA IOCKE, PABHBI ), A5, ..., djg, IPHIEM
A <a,<..<ay.
Torma a, +4<as, a, +4<ay, a;+2<as, a, +2< ag, ClIeIOBATENBHO,
a+a,+ay+ay+12<2a5+2a4; A+12<2B.
3uauut, 3B> A+ B+12=48; B>16.
Ecmn B=16, 10 as<7, a,<6, ..., a;<3, cnegosarensHo, 4<18. Ilomyqaem
MIPOTUBOpEYHeE, TOCKOIbKY A+ B <34 <36. 3nauur, B>17.
Iloxaxem, 4ro umcio B Moxer paBHATbca 17. Hanpumep, ecnu Ha 1ocke
Hanucanbl yncna 3, 4, 5, 7, 8, 9, 10, 11, 12, 58, To ycnoBus 3agauu BBITOJHEHBI
u B=17. Takum o0Opa3oM, HauOoJblIce 3HAYCHHE CPEIHEro apH(pMETHUCCKOTO
A+B+C: 144-B —12.7.
10 10
Ortgert: a) HeT; 0) HeT; B) 12,7.

paBHO
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Kpurtepuu oueHuBaHMSI BbIIOJHEHMS 3aJaHUS Banasl
OO00CHOBaHHO IOJIy4EHBI BEPHBIC OTBETHI B IIYHKTaX d, O U 8 4
OOOCHOBaHHO IIONy4€H BEpHBIH OTBET B IIYHKTE 6, B OOOCHOBAaHHO 3
MIOJTYYEH BEPHBIH OTBET B IIYHKTE @ WU O
OO00OCHOBaHHO MTOTYYECHBI BEPHBIE OTBETHI B MyHKTaX @ U 0. 2
nim
OG60CHOBaHHO 10Jy4EH BEpHBIN OTBET B IYHKTE 8
OO60CHOBaHHO MOJY4YEeH BEpHBIH OTBET B MYHKTE d WIU O 1
Pemienne He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, MEPEUNCICHHBIX 0
BBIIIE

Maxcumanvnuiii 6an 4
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