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I/IHCprKlIl/lﬂ 0 BbINOJIHCHHUIO paﬁOTbl

PaboTa mo maremMaTMke COCTOMT W3 JBYX 4YacTeil, BKIIOUAIOMUX B ce0s
18 3amanmii. Yacth 1 comepxwur 11 3amaHuii ¢ KpaTKUM OTBETOM 0a30BOTO H
HOBBIILIEHHOTO YPOBHEH CIOXKHOCTU. HacTh 2 cOAepKUT 7 3alaHui ¢ pa3BEPHYTHIM
OTBETOM IOBBILIEHHOI'O ¥ BEICOKOT'O YPOBHEH CII0’KHOCTH.

Ha BrImonHeHHWe 3K3aMEHAIIMOHHOW pPabOTBl MO MAaTeMaTUKE OTBOAMTCS
3 yaca 55 MuHyT (235 MUHYT).

OtBeThl K 3ajgaHusaM 1-11 3ammMceIBAIOTCSA B BHJE LIEJOTO 4YHCIA WM
KOHEYHOH IECATUIHON APOOH.

[Ipu BeIMONHEHUY 3amanuii 12—18 TpeOyeTcs 3anucaTh MOJHOE pElIeHre Ha
OTJENBHOM JIHCTE OyMard.

[Ipn BbINONHEHMM 3aJaHUK MOKHO IOJIB30BAaThCS YEPHOBUKOM. 3allHCH
B UEPHOBHKE HE YUUTHIBAIOTCS IIPU OLEHUBAHUH PAOOTHI.

Bannel, nosyyeHHsle Bamu 3a BBIIIOJHEHHBIE 3a1aHUSL, CYMMUPYIOTCSL.

[ocrapaiiTecs BBINONHUTH KaK MOMKHO OoJibllle 33aHUil W HaOpaTh
HanOOJIbIIEe KOJTHIESCTBO OALIOB.

Kenaem ycnexa!

Cl'lpaBO'-ll-ll)le MaTepuaJjbl

.2 2
sin“o+cos a=1
sin2a =2sina-cosa
2 .2
cos2a=cos a—sin"a
sin(a+p)=sina-cosP +cosa-sinp
cos(a+p)=cosa-cosp—sina-sinp
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Yacrp 1

Omeemom K Kax;coomy usz 3adanuii 1-11 aenaemcs yenoe yucno uiu KoneunHas
decamuunasn 0poods. Januwiune omeemul K 3a0AHUAM 8 NOJle ONGEMA 6 meKcnie
pabdomeol.

B tpeyronsauke ABC yron C pasern 90°,
AB =8, cosA=0,75. Haitgute AC.

OtBeT:

C
B
Bo cxombko pa3 yBenmuutTcs 00BEM Ky0Oa, eCIi BCE €ro
péOpa yBEIMYNTH B YETHIPHAIUATE pa3?

OTBeT:

®abpuka BbITyckaeT CyMKH. B cpemmem 14 cymok m3 130 MMEIOT CKpBITHIC
nedexrtsl. HalinnTe BEpoOSTHOCTH TOTO, YTO KyIJIGHHAas CyMKa OKaxkeTrcs Oe3
CKPBITBIX Ae(EeKTOB. Pe3ynbTaT OKpYyTIHTE 1O COTHIX.

OTBeT:

buatnoHuct 5 pa3 crpenser 1Mo MHUIIEHAM. BeposATHOCTh MonajaHus B MHUILEHb
mpu omHOM BhIcTpene paBHa (,7. Haifnure BepOsSTHOCTH TOTO, YTO OHATIOHUCT
nepsble 4 paza moman B MHIIEHH, a MOCIEIHMHA pa3 mpoMaxHyncs. Pesymbprar
OKPYTJIUTE JO COTBIX.

OTBeT:

Pemnrte ypaBHenue /—40—-13x =—x. Ecnu ypaBHeHHe umeer 0Oojiee OIHOIO
KOpHSI, B OTBETE 3aIUIIUTE MCHBIIHI U3 KOPHEH.

OTBeT:
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3

(74%) (2b)2'

Haiinure 3HaueHne BEIpaXKeHUS 3
3
(14a b)

OTBerT:

Ha pucynke u3obpaxén rpaduk gyskiun y = f'(Xx) — Hpou3BoxHOH (QyHKLMK

f(x), onpenenéunoiit na wuurepsane (—9;4). Haiigure KommdectBo TOYEK,
B KOTOPBIX KacarTenbHas K rpaduky ¢yHkiun f(x) mapauiensHa mpsMoit

y=2x—17 unu coBnagaer ¢ HeH.

y=r'(x) 7

OTBeT:

HeszaBucuMoe areHTCTBO HaMEpPeHO BBECTH PEHTHHI HOBOCTHBIX HHTEPHET-
M3JaHWHA Ha OCHOBE OIEHOK HWHQOpMaTHBHOCTH [n, omepatuBHocTH Op,
o0beKTUBHOCTH 7Tr myOnuKanuii, a Tarke KadectBa caiita (. Kaxnmpiid
OTJIENIbHBIN MOKa3aTelb — 11€JI0€ YHCII0 OT —2 10 2.
CocTaBUTENM pEWTHMHra CYMTAIOT, 4YTO OOBEKTUBHOCTb IIEHUTCS  BJIBOE,
a ”HQOPMATUBHOCTh MYOJHKAIWP — BYETBEPO AOPOKE, UYeM OIEpaTHBHOCTH
1 KadecTBo caiita. Takum o6pasoM, hopmyia IpHHSIA BT
4In+Op+2Tr+Q

) .
Ecau o BceM 4eThIpéM MOKa3aTesIM KaKoe-TO M3/1aHHe IMOIyYMJIO OIHY M TY K€
OIICHKY, TO PEUTHHT JOJDKEH COBIIAJaTh C 3TOM oueHkoi. Halinute uncino 4, npu
KOTOPOM 3TO yCJIOBHE OYIET BBITOIHSTHCS.

R=

OTBerT:
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Temnoxoma, CKOPOCTh KOTOPOTO B HEMOJABIKHON BOJIE paBHa 15 KM/4, IPOXOJHT MO
TEYEHHUIO PEKH U TO0CJIE€ CTOSHKM BO3BpAIllaeTCs B MCXOIHBIM MyHKT. CKOpOCTH
Te4YeHHUs paBHA | KM/4, CTOSHKA JUTUTCS 5 4acoB, @ B UCXOAHBIN MYHKT TETUIOXOJ
BO3Bpamiaercs yepe3 65 yacoB. CKOJIBKO KHJIOMETPOB MPOIIET TEIJIOX0J] 32 BECh
peiic?

Ortser:
Ha pucynke u300paxéH rpaduk (GyHKIUH Y
k .
=——-2H -23).
f(x) - Haitmure suauenne f(-23) \
N
N
1
-4 0 x
™~
N
OtBer:

Haiinnte Touky MakcuMyMa GYHKIMU ) = X +27x° +13.

OTBeT:
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Yacrtp 2

Jlna 3anucu pewienuii u omeemos Ha 3aoanusn 12—18 ucnonvsyiime omoenvHulii
aucm. 3anuuwiume CHA4aNA HOMep GblNOIHAEMO020 3a0anus (12, 13 u m. o.), a
3amem noaHoe 000cHo6annoe pewenue u omeem. Omeemvt 3anucvleéaiime
uémko u pazdoopuuso.

a) Peunte ypaHenue cos2x +sin” x = 0,25.

. S5t
6) Haiinute Bce KOpHH 3TOTO YpaBHEHHSI, TPUHA UICIKAIIIE OTPE3KY {— 7; -m|.

Pebpo xyba ABCDA B,C\D, pasro 9. Ha ero pebpe BB, ormeueHa Touka K Tak,
yro KB=7. Uepes touku K wu C| mpoBeleHa ILUIOCKOCTh 0., TapajleibHas
npssmoi BD;.

a) Jlokaxute, uto A4 P:PB =5:2, rne P — To4ka IepecedeHus! IIIOCKOCTH o
c pebpom A B,.

6) Haiinute yron mexay miockoctamu o 1 BBC,.

27" -1 12 <3

Pemmre HepaBeHCTBO — t——0 <
3 -1 9" +3"+1

15 sgHBaps MIaHHpyeTCS B3ATh KpeauT B OaHke Ha 13 MecarneB. YCIOBHUS €ro
BO3BpaTa TaKOBBI:

— 1-ro 4ncna KaXx10ro Mecsna J0JIT BO3pacTaeT Ha r % I10 CPAaBHEHUIO C KOHIIOM
HpebIAyIIEro Mecsa;

— €0 2-r0 110 14-¢ 4nciIo KaXKIoro MecsAIa He0OXOJMMO BBITUIATUTH YacTh JONTa;
— 15-T0 4ncna Kaxa0ro Mecdla JOJIT HODKEH OBITh Ha OAHY M Ty JK€ BEIUYUHY
MEHbIIIe JoJra Ha 15-e 4ncio npeaplayiero Mecsua.

N3BecTHO, uTO 0OIIas CymMMa BBIIUIAT IIOCJIE TIOJHOTO IIOTAIIeHHS KpeauTra Ha
28 % Gomble CyMMBL, B3sTOH B kpeaut. Hadaure 7.
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Jan npsimoyronbHblil TpeyroabHUK ABC ¢ npsimeim yriiom C. Ha karere AC
B3daT1a Touka M . OkpyxHocTb ¢ neHtpoM O u auamerpom CM Kacaercs
TUIIOTEHY3bl B TOUKE N .

a) loxaxwure, uto npsamsele MN u BO mapaiienbHBL.
6) Haiigure IJIOIIAb YETHIPEXYTOJIbHUKA

u AM :MC=1:24.

BOMN , ecliu CN =5

Haiigure Bce 3HaueHus a, Npu KaXKIOM U3 KOTOPBIX YpaBHEHHE
(|x+4| +|x - a|)2—5(|x +4| +|x - al) + 3a(5 - Sa) =0

HNMECT POBHO ABa PCIICHUSA.

Ha caiite mpoBomuTcs ompoc, koro u3 156 (QyTOOJMCTOB MOCETHTENH caiTa
CUMTAIOT JIYYIIUM II0 MTOraM ce3oHa. Kaxaplil moceTuTess rojaocyeT 3a OJHOro
¢yroommcTa. Ha caifre otobpaxkaercs pediTuHr kaxmoro ¢gyrbommcra — mos
roJIOCOB, OTJAHHBIX 3a HEro, B IPOLIEHTaX, OKPYIIEHHAs A0 LENOro 4Yucia.
Hanpumep, uucna 9,3, 10,5 u 12,7 oxpyrnstores 10 9, 11 u 13 cOOTBETCTBEHHO.

a) Becero mporonocoBano 12 mocerureneii caiitTa, U pedTHHT mepBoro (hyTooicTa
ctan paBeH 58. YBuumeB 310, Bacs otnmanm cBoi ronoc 3a apyroro ¢yrbommcra.
Yemy Terepb paBeH peHTHHT niepBoro ¢pyroomucra?

0) Bacs mporonocoBai 3a Hekotoporo ¢yroommcra. Moria i mocie 3Toro cymma
PEHTHHTOB Beex (PyTOONHCTOB yMEHBIINTECS Ha 170 wan Oomnbiie?

B) Kakoe Hambombiiee 3HaueHHME MOXET NPUHMMATh CyMMa PEHTHHTOB BCEX
¢byTo0IMCTOR?
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Kputepun oneHuBaHus 3a1aHuii ¢ pa3BEPHYTHIM 0TBETOM

a) Pemnre ypaBuenue cos2x +sin’ x = 0,25

. 5n
0) Haiigute Bce KOpHH 3TOTO YPaBHEHUS, TPUHAJICIKAIINE OTPE3KY {— 7; - n}.

Pemenne.
a) 3amnuIIeM ypaBHEHHE B BUJIE

. . 1
coszx—s1n2x+s1n2x:0,25; coszx:Z.

1 I
3Ha4yuT, cosx ==+ E , CJIEIOBATEINILHO, X =T E + 1k , keZ.

6) C mnomompl0 YHCIOBOH OKPY)KHOCTH OTOepéM _4n _5n

3 3
KODHH, IPUHAJUIEKAIIHE OTPE3KY {—%r; - n}.

-
HonquMqucna—’]—ﬂ,—S—n,—ﬂ. 0
3 3 3
spl _Im
-3 3
OrtBerT: a) E+7rk, keZ, I ,n€Z;0) _7_7r, —S—E, —ﬂ.
3 3 3 3 3
Coaep:xaHue KpuTepHs Banisl

O060CHOBaHHO MOJTYYEHBI BEPHBIE OTBETHI B 000MX IYHKTAX 2
O060CHOBaHHO NOJIy4YeH BEPHBIH OTBET B IIYHKTE d. 1

nim

INomy4eHsl HeBepHBIE OTBETHI HM3-3a BBIYUCIHMTENBHONW OMIMOKH, HO TPH
9TOM MMEETCS BEpHAs! TI0CIIEI0BATEILHOCTD BCEX LIATOB PEIICHUSI 000MX
ITyHKTOB: ITyHKTA @ ¥ MYHKTA O

Pemenue me COOTBETCTBYET HM OJHOMY U3 KPUTCPUECB, NEPCUNCICHHBIX 0
BBIIIC

Matemaruka. 11 kimacc. Bapuant MA2210111 2

Pemenue.

a) B mnockoctu BDD, uepe3 Touky K
IIPOBEIEM MPAMYIO, Hapajuienbuyo BD,,
n Tepecekaomyo B D, B Touke L.
Ipsmast C,L mepecekaeT pedpo A B
B Touke P. IInockocte KC|P mpoxoauT

yepes npamyw KL, mnapauienbHyo
B,D,, mosrtomy mmockocte KCP

napajulesibHa mpaMoi B;D; 1o npusHaky

MapayIeTbHOCTH TMPSIMOW M TIJIOCKOCTH.
3Haunt TpeyronsHUk KC P — cedyeHue

ky0a ABCDA B |CD/ miockocThio ..
Tak xak npamble B,D; u KL napannensssl, 70 BL: LD, =B K :KB=2:7.
Tpeyroneuuku B,LP u D,LC; nopobuel, nostomy BP:DCi=BL:DL=2:7.
Snaumt, A P:PB =5:2.

6) U3 toukn B, omyctuMm nepneHIukyiasp B,H Ha mpsmyro C K. Ilo teopeme

0 TpéX mepnenauKkynapax npsamele PH n C K nepnenauKynasapHbl. 3HAYHT, Yroll

B HP uckomslii. Ilockonbky A P:PB =5:2, nony4aem PB = g

B npsamoyronsHOM Tpeyronsnuke B,C\ K nMeem
BH = B,C/-BK :i'
CK NS
PB, 85 85

3nauwr, tg LB HP=——=——, /B HP =arctg——.
BH 7 7

OrtBer: 0) arctg@ .

Maxcumanvrulii 6an 2

Pebpo xkyba ABCDA,B,C\D, paBro 9. Ha ero pebpe BB, ormedeHa Touka K Tak,
yro KB=7. Yepes touku K wm C| mpoBelleHa IUIOCKOCTH 0., MapajjenbHas
npssmoi BD;.

a) Jlokaxurte, uto A4 P:PB =5:2, rne P — Touka mepecedeHus! INIOCKOCTH O
c pebpom A B,.

6) Haiinute yron mexay miockoctamu o 1 BBC,.

© Cratl'pax 2022-2023 yu. 1.

Conep:kaHne KpUTEpHUs Bauibl
Nwmeercss BepHOE J10Ka3aTelNbCTBO  YTBEPXKIEHUS IYHKTa a, U 3
000CHOBAHHO ITOJTy4EH BEPHBII OTBET B IyHKTE O
INoyyeH 00OCHOBaHHEIN OTBET B IYHKTE 0. 2

W

VmeeTcss BepHOE IIOKa3aTENbCTBO YTBEPXKACHHS NyHKTa a, W IIpU
00OCHOBaHHOM pCIICHWH IYHKTa 6 TOJy4CH HEBEPHBIH OTBET W3-3a
apupMeTHISCKON OIHOKH
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HmeeTcs BepHOE HOKA3aTEIBCTBO YTBEPKACHHUS ITyHKTA d.

NJIn

ITpn 060CHOBaHHOM pELICHNUH ITyHKTa O MOTy4YeH HEBEPHBIN OTBET U3-3a
apuU(pMeTHIEeCKOH OMHIOKH.

NJIn

OOOCHOBaHHO TOJTy4EeH BEPHBIH OTBET B IIyHKTE O C HCIOIB30BAHHEM
YTBEPKJICHUSI IIYHKTA g, IPH 3TOM IYHKT ¢ HE BBIIIOIHEH

Pemienue He COOTBETCTBYCT HHM OOHOMY H3 KPUTCPHCB, HpI/IBeﬂéHHLIX
BBIIIC

Maxcumanvroiii 6ain

27" -1 12
Pemmre HEepaBeHCTBO + <8
-1 9" +3"+1

Pemenne.
[IpeoGpa3zyem HepaBEeHCTBO
3x _ =19 +3" +1
ST TP Gl Rl N S
3 -1 9" +3%+1 3 -1 9" +3" +1
IIpn x =0
Y oax 12
9" +3" +1+ ———-8<0.
9" +3" +1
IMycte y=9"+3"+1, y>0. Torga
2
12 y 8y+12£0;
y+—=<8§ y 2<y<6
Orcrona momydaeM
—<x<0

x#0; \/ﬁ_

{2sw+3KHS6, log;
0<x<log;

Ortser: {log3 \/32_ ! ; O] U{O; log, @}
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Coaepxanue KpuTepusi Bauisl
OOG0CHOBAHHO MOJY4YEH BEpHBIH OTBET 2
[Momy4eH HEBEPHBIA OTBET M3-32 BEIYUCIUTEIBHON OMNOKH, HO TIPH 3TOM 1
HMMEETCsl BepHasi MOCJIeI0BATEIbHOCTh BCEX I1aroB pelieHus
Pemnienne He cOOTBETCTBYET HM OJHOMY U3 KPUTEPHUEB, IEPEUUCICHHBIX 0
BbIIIIE

Maxcumanvuviii 6ann 2

15 sHBaps NmIaHUPYeTCS B3ATh KpeAuT B OaHKe Ha 13 MecdreB. YCIOBHS €ro
BO3BpaTa TaKOBBIL:

— 1-ro 4ncna Kaxa0ro Mecsua J0Jr BO3pacTaeT Ha ¥ % IO CPAaBHEHHIO C KOHIIOM
MIPEIbIAYILEr0 MECsLa;

— €0 2-r0 10 14-¢ YHCII0 KaXKA0To MecsIa He0OXOIMMO BBITUIATUTD YacTh JI0JITa;
— 15-ro 9yncna KaxI0ro Mecsla JONT JOJDKEH OBITh Ha ONHY U Ty JK€ BENUYUHY
MeHbIIE JoJIra Ha 15-e yKicio npeablIyIero Mecsaua.

W3BectHO, uTO 00IIast cymMMa BBIILIAT IIOCJE MOJHOTO IOTAMIEHHs KpeauTa Ha
28 % OGosble cyMMBI, B35TOH B kpenuT. Hailioure 7.

Pewenne.
ITycts cymma kxpenura paBHa S . ITo ycnosuio nonr mepex 6aHKOM IO COCTOSTHHIO
Ha 15-e uKcio JoMmKeH yMEHbIIAThCA 10 HYN PABHOMEPHO:

g 28 28 s
137 77 13713
IlepBoro umcna Kaxaoro mecsua Ioar Bospacraer Ha r %. Ilyctb k:1+ﬁ,
TOrJa IMocCJI€A0BATCIbBHOCTDL pa3sMEpOB A0JIra Ha 1-6 YUCJI0 KaXXA0I'0 MecCslla TaKkoOBa:
12kS 2kS kS
kS, —/—=, ..., = =
13 13713
3Ha‘II/IT, BbIIJIATHI JOJI?)KHBI 6LITI> CJ'IGILYIOH_[I/IMI/IZ
12(k-1)S+S 2(k-1)S+S (k-1)S+S
(ks S, 12E=DSES - 2k=)SHS  (k=1)SES
13 13 13 13

Bcero CJIEAYET BBIIUIATUTH

12 2 1
S+S(k—1)(l+ﬁ+...+ﬁ+ﬁj:S(1+7(k—1)).

O0mmas cymma BeITuIaT Ha 28 % OOJIbIIe CyMMBI, B3ATOH B KPEIHT, TOITOMY
7(k—1):0,28; k=104; r=4.
Ortaert: 4 %.
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Copepixkanue KpuTepus Banibl
OGOCHOBaHHO IOJTy4YeH BEPHbIH OTBET 2
Bepno nocrpoena maremaTuyeckas MoAeb 1
PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, IIEPEUUCICHHBIX 0
BBIIIE
Maxcumanvnwlii 6ann 2

Jan npsamoyronsHbii TpeyronbHUK ABC c¢ npsamemm yrnom C. Ha kxarere AC
B3dTa Touka M . OxpyxHOcTb ¢ neHTpoM O u auamerpom CM Kacaercs
TUIIOTEHY3bI B TOUKE N .

a) Jloxaxxure, uto npsambie MN u BO mnapauienbHbl.

0) Haiigure uRi(0)116:010 YETBIPEXYTOJIbHUKA BOMN , eciau CN =5
u AM :MC=1:24.
Pemenne.
a) [Tockonbky mnpsimeie AC u BC neprneHau- A
KyJlsipHbl, npsamas BC ~ —  KacarenbHas
K okpyxHocTH. [Ipsimas BO nepneHIuKyIspHa M
npsamo CN . Touka N Jn€XUT Ha OKPYKHOCTH \ N
¢ guamerpom CM , mnostomy ZLCNM =90°.
Ilpsmble BO u MN nepneHAUKYJISApHbl OJHOM 0 I
u TOM ke mnpsamoii CN, clneioBaTeNbHO, OHH
HapalIeNbHBL .
6) ITycTs
AM =x, MC =24x. ¢ B
Torga

OC=0M =12x, OA=13x, AC =25x.
Ilo cBolicTBY cexyuieil W KacaTelbHOM, MpPOBEAEHHBIX U3 OJHOW TOYKH,
AN? = AM - AC, cnenoBarenbHo, AN =5x.
[Tockonbky mpsimpie MN u BO mnapamienbHbl, 1o Teopeme darneca moiydaem

A—N :A—M :L, cnenoBatenbHo, NB=60x. Otpesku BC u BN paBHBl Kak
NB MO 12
OTpE3KU KacaTelbHbIX, IPOBEAEHHBIX U3 OJHONU TOYKH, 3HA4UuT, BC =60x.
[Tockonbky ZCMN = ZCOB, nupsmoyronbhble TpeyroibHukd CNM u BCO
Nom00HBI, CIIeIOBATENBHO,
CN-CO 5-12x _
BC 60x

W3 monobus tpeyronsuukoB AMN u AOB cnemyer, 4to

BOZMN-AOZ 1-13x:13.
AM X
ITyctb otpe3ku BO u CN mnepecekatorcs B Touke P. Tornma P — cepenuna CN

MN = 1.

© Cratl'pax 2022-2023 yu. 1.
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1 5
u NP=—NC=—.
2 2
[To dhopmyre mmomamy Tpanenuu
BO+ MN 13+1 5
Spomy = -NP= -—=17,5.
2 2 2
Orter: 0) 17,5.
Copeprxanne KpuTepust Bannasl
HNmeercss BepHOE J/IOKA3aTENbCTBO YTBEPXKIEHWS MYHKTa da, U 3
000CHOBAaHHO ITOJIy4eH BEPHBIH OTBET B IIYHKTE 6
INoyueH 060CHOBaHHEIH OTBET B MyHKTE 0. 2

WJn

VmeeTcs BepHOE [OKA3aTENbCTBO YTBEPXKAEHHWSA IyHKTa a, H IIpU
00OCHOBAHHOM pEIICHHH IyHKTAa 6 TOJydeH HEBEPHBIM OTBET W3-3a
apupMeTHIECKOH OmHOKI

Hmeercst BepHOE 10KA3aTENbCTBO YTBEPAKICHHS IIYHKTA d. 1
NJIn

ITpu 060CHOBAaHHOM pENICHUH IyHKTa O MOJTy4eH HEBEPHBIH OTBET U3-3a
apu(QMETHIECKOH OIIMOKH.

NI

OOO0CHOBaHHO MOJYYEH BEPHBIM OTBET B MyHKTE 6 C UCIOIb30BAHUEM
YTBEPKIECHUS IIYHKTA @, IIPY 3TOM IIYHKT ¢ HE BBIIOJIHEH

Pemenue He COOTBETCTBYECT HH OJAHOMY H3 KPUTCPHUCB, HpI/IBeI[éHHLIX 0
BBIIIC

Maxcumanvholil 6an 3

HaiinuTe Bee 3HAYGHUS @, IPU KAXKIOM U3 KOTOPEIX ypaBHEHHE
(|x+ 4|+|x— a|)2— 5(|x+ 4| + |x— a|)+ 3a(5-3a)=0

HNMEET POBHO ABa PCIICHUA.

Pemenue.

[yctp t= |x + 4| + |x - a| s TOr A ypaBHEHUE 3aMHUIICTCS B BHUJC

=5+ 3a(5 - 3a) =0. PemeHust 3TOro ypaBHEHUS HUMEIT BHJI ¢ =3a WIH
t=5-3a. 3HauuT, pelcHUs UCXOJHOIO YPaBHEHUs1 — 3TO PEIICHHs ypaBHEHUNI
|x+4|+|x—a|=3a Wi |x+4|+|x—a|=5—3a.

HccnenyeM, CKONBKO — pelIEHMH  UMEET  ypaBHEHHE |x + 4| + |x - a| =b
B 3aBUCUMOCTH OT a u b. Paccmorpum dynkumio f(x)= |x + 4| + |x - a| . Ilpn
a #—4 rpaduKoM 3TOH (QyHKIMH ABISETCS JIOMaHasi, COCTOSIIAs U3 TPEX 3BEHBEB,
yrioBble K03(p(UIUEHTH! KOTOPbIX paBHBl —2, 0 u 2. MUHUMaIbHOE 3HAUCHHE

JOCTUTACTCS Ha OTPE3KEC C KOHIAMH -4 mam PpaBHO |(1+4|. Takum o6pa30M,
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YpaBHEHHE |x + 4| + |x - a| =b WMeeT JBa pelieHus npu b > |a + 4| , OEecKoHEeUHO
MHOTO pelIeHuit mpu b = |a + 4| U HE UMeeT penIieHui npu b < |a + 4| .

B cnydae a=-4 ypaBHeHue 2|x+4| =b umeeT JBa peweHus npu b >0, ogHO
pemrenue npu b =0 u He UMeeT pemmeHui npu b < 0.

YpaBHeHus |x + 4| + |x - a| =3a u |x + 4| + |x - a| =5-3a MoOryr umeTh oOIue

pemeHuss npu 3a=5-3a, TO ecTb IpH a:%. ITpn a:% o0a ypaBHEHUS

5 N
NPUHAMAIOT BUJT |x + 4| +|x— i 2,5 ¥ HEe UMEIOT PeIleHH.

ITpu npyrux 3HaYEHUSIX @ WUCXOAHOE YpaBHEHHE MMEET POBHO J[BAa PECUICHHS, CIH
OJIHO W3 YypaBHEHUH |x + 4| + |x - a| =3a wu |x + 4| + |x - a| =5-3a He wumeer
pELICHH, a APYTOe MMEeT JIBa PEIICHU. DTH YCIOBUS PAaBHOCHIILHEI HEPAaBCHCTBY
(3a - |a + 4|)(5 -3a- |a + 4|) <0. Ilpu a<-4 HepaBeHCTBO MNPUHUMAET BHUJ

(4a+4)(9—2a)<0 n BeMONHSAETCS mnpu J06om a<-4. Ilpu a>-4

HEPaBEHCTBO NPHUHUMAET BUJ (2a—4)(1—4a)<0, OTKyJla C Y4E€TOM YCIIOBHS
1
a >—4 nonydaem —4<a<Z; a>2.
1
Takum 00pa3oM, HCXOJHOE YpaBHEHHE WMEET POBHO JBa PCUICHUS IIPH a<z

na>2.

OTtBer: a<%; a>?2.

Copepixanne Kpurepus Bayuibl
OO0CHOBaHHO TIOJTyYeH NPABIIBHBIA OTBET 4
C noMoIBpI0 BEPHOTO PAcCy’AEHHS MOITy4eHO MHO)KECTBO 3HAUYEHHH a,
OTNIMYAloNieecss OT HCKOMOIO TOJIBKO BKIIOYeHHeM Todek a=0,25 3

u/mmm a =2

B peuiennu BepHO HalifieHbl TpaHUYHBIE TOYKHM MHOKECTBA 3HAYCHUN d
(a=0,25, a=2), HO HEBEepHO OIPEAEIECHbI IPOMEKYTKHU 3HaUEHUH a .
i 2
ITonmydeH HeBEpHBI OTBET U3-3a BHIYUCIUTENLHOMN OMINOKH, HO IIPU 3TOM
BEPHO BBINOJHEHBI BCE IIArd PeIIeHHs

BepHo wHaiinena XoTss Obl OIHAa M3 TPAHUYHBIX TOYEK MHOMKECTBA
3Hauenuii a: a=0,25 v a=2.

50)141 1
I[Monmygyeno xots OBl OOHO W3 ypaBHEHHIt |x+4|+|x—a|=3a

WITN |x+4|+|x—a|:5—3a
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Pemiennie He cOOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, NMEPEUUCICHHBIX 0
BBIIIC

Maxcumanvuviii 6ann 4

Ha caiite mpoBomutcs ompoc, koro u3 178 (QyTOOMUCTOB MOCETHTENH caiTa
CYMTAIOT JIYYIIMM II0 MTOTaM ce30Ha. KaKAblii MOCETUTENb ToN0CyeT 3a OJHOTO
¢yroonucta. Ha calite oTtoOpaxkaeTcs peHTHHT Kaxmoro QyTOoaucTa — OIS
rOJIOCOB, OTJAHHBIX 3a HEro, B MPOIEHTaX, OKPYIIEHHAs 0 LEIOro 4YHcia.
Hamnpumep, uncna 9,3, 10,5 u 12,7 okpyrnsirorest 10 9, 11 u 13 cooTBeTCTBEHHO.

a) Bcero mporosocoBano 12 mocerureneii caiita, U pedTHHT mepBoro ¢pyTooarcTa
ctan paBeH 58. YBumeB 310, Bacs orhmanm cBoit ronoc 3a apyroro ¢yrOonucta.
Yemy Tenepb paBeH peiTHHT mepBoro ¢yroomucra?

0) Bacs mporonocosai 3a Hekotoporo ¢yroomicta. Moriia i mocjie 3Toro cymma
PEUTHHTOB Beex (pyTOONMCTOB YMEHBIIUTECS Ha 170 wn Oomnpie?

B) Kakoe Haubosbpliee 3HaueHHE MOXET MPHUHUMATh CyMMa DPEHTHHIOB BCEX
¢byTO0IMCTOR?

Pemenue.

a) Ecim peiituar ¢yrbomicta Ha caliTe paBeH 58, TO JOJIS TONOCOB, OTIAHHBIX
3a Hero, Haxoaurcs B rpanHunax ot 0,575 mo 0,585. Tlockonbky Bcero
IIPOroJIocoBano 12 moceruTened caiiTa, MOJIydyaeM, YTO KOJMYECTBO T'OJIOCOB,
OTHAHHBIX 3a 93Toro (¢yrbonucra, He MeHbpme 12-0,575=6,9, HO MeHbIIe
12-0,585=7,02, 10 ects paBHo 7. Ilocie Toro xak Bacs mporomocoBai, mois

7 .
TOJIOCOB 3a TIepBOro GyTOOIUCTA CTajla paBHA G =0,538... 3HauuT, ero peUTUHr

crai paBeH 54.

6) [Iycte 3a 177 ¢yr6oaucToB OBUIO OTHAaHO MO OJHOMY TOJOCY,
a 3a octaBuierocss — 23, Bcero 200 romocoB. B aTom ciydae 177 ¢yr6onucToB
HIMEIOT pedTHHr 1, a nocnegnuit — 12; cymma peidtuHroB pasHa 189. Eciu Bacs
OTAACT CBOH royoc 3a mocieqHero (yrOoiucTa, TO €ro peHTHHT OCTaHETCS
paBHBIM 12, a pEHTHHTH BCEX OCTaJbHBIX (hyTOONMHCTOB cTaHyT paBHEI 0. B sTOM
cllyyae CyMMa PeHTHHIOB CTaHET paBHa 12, TO eCTh yMEHbIINTCS Ha 177.

B) 3aMeTUM, 4TO I Kaxkaoro u3 178 ¢yrOOIMCTOB HOJSA OTAAHHBIX 33 HErO
TOJIOCOB, BBIPR)KEHHAs B IPOLEHTAX, OTIMYAeTcid OT peiiTmHra He Oonee deM
Ha 0,5. TTosroMy cymMMa peHTHHTOB Bcex (yTOONUCTOB oTiudaeTcs ot 100
He Ooxnee wem Ha 0,5-178 =89 . B wacTHOCTH, 3Ta CyMMa HEe MOXET IPEBOCXOAUTH
189.

[Ipumep, mnpuBenEHHbIH B MNpPEAbLAYIIEM IIyHKTE, IIOKa3bIBaeT, 4YTO CyMMa
PEHTHHTOB MOXeET paBHAThCS 189. 3HauuT, HauOOJNbIIEEe 3HAYCHHE CYMMBI
peHTHHTOB Beex (yTOosmcToB — 310 189.

OTBeT: a) 54; 0) na; B) 189.
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CoaepxaHue KpuTepHs baausl
O00CHOBAHHO MOJYYEHBI BEPHBIC OTBETHI B MYHKTAX d, O U 6 4
OOOCHOBAaHHO TOJYYEeH BEpPHBIA OTBET B MYyHKTe 6 W OOOCHOBAaHHO 3
TOJTyYeH BEPHBIN OTBET B IIYHKTE @ WK O
O060CHOBaHHO TOJTY4YEHBI BEPHBIE OTBETHI B MYHKTHI @ U 6 2
N
000CHOBaHHO TOJIYYeH BEPHBII OTBET B MyHKTE 8
OO0CHOBaHHO TIOJTyYeH BEPHBII OTBET B MYHKTE d WU 6 1
Pemienne He COOTBETCTBYET HU OJTHOMY M3 KPHUTEPHEB, IMEPEUHUCICHHBIX 0
BBIIIIE

Maxcumanvnolii bann 4

© Cratl'pax 2022-2023 yu. 1.




	2210111-.pdf (p.1-3)
	Ответы 2210109-2210112 28.09.2022.pdf (p.4)
	Kriterii_2210111-.pdf (p.5-9)

