Tpenupopounas padora no MATEMATHUKE
11 knace
21 nexabps 2017 rona
Bapuant MA10209
(TpOHITEHEIHN YPOBEHB)
Bemmonnena: 1O KJacc

HUHeTpyKuus no BbINOJIHEHHIO padoThI

Ha BbImonHEHHe paboOTHl 1O MaTeMaTHKe OTBOAMTCS 3 daca 55 MHHYT
(235 munyT). Pabota cocTouT M3 ABYX YacTel, BKIIOYAIOMuUX B ce0s 19 3amaHuid.

Yacte 1 comepxkur 8 3amaHuii 0a30BOro ypOBHS CJIOXHOCTH C KpPaTKUM
orBeToM. YacTh 2 CONEPKUT 4 3a/aHUsl TOBBIIICHHOTO YPOBHS CIIOKHOCTH
C KpaTKUM OTBETOM M 7 3a/laHuil MOBBIIIEHHOTO U BBICOKOTO YPOBHEH CIIOKHOCTHU
C Pa3BEPHYTHIM OTBETOM.

OtBeThl K 3agaHusaM 1—12 3ammMchIBarOTCS B BHUJE 1EJIONO YHCIA WA
KOHEYHOH JIECITUIHON APOOH.

[Tpn BemonHeHnH 3aganuil 13—19 TpebyeTcs 3ammcaTh MOJIHOE PEIICHHE Ha
OTJEIHLHOM JICTE OyMaru.

IIpy BBITIONIHEHUH 33JaHUHA MOJXKHO IOJIb30BaThCS UYEPHOBHUKOM. 3arucH
B YCPHOBHKE HE YUUTHIBAIOTCS MPH OLICHUBAHUN PaOOTHI.

Bamsl, monmydenHble BaMu 3a BBIMTOTHEHHBIE 3a/IaHUSI, CYMMUPYIOTCS.

[TocrapaiiTech BBIMOJHUTH KaKk MOXHO OoJblle 3adaHuil W HaOpaTh
HauOOoJIbIIee KOJUIECTBO 0aJIIOB.

Kenaem ycnexa!
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Marematuka. 11 kiacc. Bapuant MA10209 2

Yacrp 1

Omeemom K kaxycoomy u3 3adanuii 1—12 aensemcsa KoHeuHAs 0ecAMUYHAA
0poodb, uenoe uucio uau ROCIE008AMENIbHOCY WUPpP. 3anuuiume omeemol
K 3A0aHUAM 8 nojle Omeema 6 mexkcme padonol.

Jlep>kaTemu NTUCKOHTHOW KapThl KHIDKHOTO Mara3wHa MOJYyYaloT INPH IOKYITKE
ckuaky 3 %. Kuura crout 300 pyGneit. Ckonabpko pyOsel 3aluiaTHT JepikaTellb
JIMICKOHTHOMW KapThI 32 ATy KHUTY?

OTBeT:

Ha nuarpamMe moka3aHo pacrpelelieHHe BbIUIaBKH Memud B 10 cTpaHax mupa
(B ThIcsiuax TOHH) 3a 2006 rox. Cpeau MpeCTaBICHHBIX CTpaH IEPBOE MECTO
no BeiuIaBke meau 3anumanu CIIA, necstoe mecto — Kazaxcran. Kakoe mecTo
3aHnMana Poccus?
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OTBeT:

Ha kneruaroii Oymare ¢ pazmMepom kieTku 1x1 u3obpaxeHa
Tpanenus. Haiinute e€ miomans.

OTBeT:

Urpanprsiii xyOuk OpocatoT aBaxasl. CKOIBKO SIEMEHTapHBIX HCXOJOB OMBITA
OIaronpHATCTBYIOT COOBITHIO A = {CyMMa O0YKOB paBHa 9}?

OTBeT:
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Maremaruka. 11 knacc. Bapuant MA 10209 3

. 2 1
Haiinute xopeHb ypaBHEHUs Yy X= 16.

OTBeT:

Yronm 1npu  BeplIMHE, NPOTHBOJIEXKALIEH OCHOBAHMIO  PAaBHOOEIPEHHOIO
TpeyroibHHKa, paBeH 150°. BokoBasi cTopoHa TpeyroibHHUKa paBHa 26. Haiigure
IJIOIIAAb ATOTO TPEYTOJIbHUKA.

OTtBeT:

Ha pucynke uso0paxén rpaguk gynkumn Y= f'(X) — nponssomsoil dpyHkumn
f (X), onpenenéunoii Ha mutepsane (—9;5). Haiiuurte npomexyTkn yObiBaHus

(byHKIIN f(X). B orBere ykaxuTe CymMMy LENbIX TOYEK, BXOISIIUX B ITH

MIPOMEXYTKH.
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OTBeT:

Bo ckoibKO pa3 yMEHBIINTCS 00BEM NIPABUIEHOTO
TEeTpaszpa, eciy Bce ero péopa yMEHbLIUTh B TPU
paza?

OTBeT:
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Yacrb 2

Haiiyute 3HaUeHNE BHIPAOKEHNUS gfive g58

OrTBerT:

Jnsa  ompenenenuss >GQGEKTUBHON TeMIEpaTypsl 3BE3] HCIHONB3YIOT 3aKOH

Credana—FBombnmana, cornacHo kotopomy P=oST*, rme P — wmommuocts
s Br

M3IyYeHUs 3Be3nsl (B Barrax), o =5,7-10 82—K4 — TOCTOsHHAA, S —
M .

MJI0IIAAb TOBEPXHOCTH 3BE3IbI (B KBaAPAaTHBIX METpax), a 1 — TeMmeparypa

(B KCJ'II)BI/IHaX). I/ISBGCTHO, YTO IUIomaab IMOBEPXHOCTHU HeKOTOpOﬁ 3BE€3bl paBHa

%JOZO M>, a MomHOCTh eé wu3TydeHus paHa 5,13-10” Br. Haiinure

TeMIepaTypy TOH 3B€3/lbl B KEJIbBUHAX.

OTtBeT:

Bace namo pemuth 245 3amay. ExeHEBHO OH pemiaeT Ha OJAHO U TO JKe
KOJIMYECTBO 3aa4 OOJIbIIE [0 CPAaBHEHHIO C TIPEAbIYIIHM THEM. 3BecTHO, 4TO 3a
nepBblid AeHp Bacs pemmn 11 3amau. Ompenenute, CKONbKO 3amad pemmin Bacs
B [TOCJICIHUH JIEHB, €CJIU CO BCEMHM 33Jja4aMi OH CIpaBUJICS 3a 7 JTHEH.

OrTBerT:

Haiinute nHambombimee 3HaueHHe GyHKOMH Y=8X—4tgX—2m+2 Ha OTpe3ke
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Maremaruka. 11 knacc. Bapuant MA 10209 5

Jlna 3anucu pewtenuit u omeemos na 3aoanus 13—19 ucnonv3zyiime omaoenvhuiii
aucm. 3anuuwiume cHAuana Homep bINOAHAEM020 3adanusn (13, 14 u m. 0.),
a 3amem noHoe 000CHOGaHHOe peuwienue u omeem. Omeemul 3anucvigaiime
uémio u pazoopuueo.

a) Pemmure ypaBHeHHe sin2X+2cos” X+cos2X=0.

9n
0) YKaKXUTE KOPHH 3TOTO YPaBHEHHUsI, IPUHAIICIKAIINE OTPE3KY —7; —3m|.

B mpaBunsHO# TpeyromsHOM mmpamune SABC ¢ ocmoBanmem ABC GoxoBoe
pebpo paBHO 7, a cTOpoHa OcHOBaHMs paBHa 6. Ha mpogommkenun pedpa SA 3a
Touky A oTmeueHa Touka P, a Ha mpomomxenun pebpa SB 3a Touky B —
touka Q, mpuuém AP =BQ=SA.

a) Joxkaxure, uto npsmble PQ u SC neprieHIuKyspHbl APYT IPYTY.

6) Haiiaure yron mexxay mnockoctsimu ABC u CPQ.

Penmire nepasenctso log (64X +367°—65-8% + 64) >2X.

OxkpyxHOcTh ¢ HeHTpoM O, BnucaHHas B TpeyroiabHUK ABC, Kkacaercs ero
ctopor BC, AB u AC B toukax K, L u M coorBerctBenno. [Ipsimas KM
BTOPHYHO MepecekaeT B Touke P okpyxHOCTh paanyca AM ¢ nientpom A.

a) HokaxwuTe, uto npsimass AP mapamnensna npsimoit BC .

6) Ilyctb ZABC=90°, AM =3, CM =2, Q — TouKa MepeceyueHus MpsAMbIX

KM u AB,a T — rakas Touka Ha orpeske PQ, uro ZOAT =45°. Haiigure QT .

CTpouTenbCTBO HOBOTO 3aBojia CTOUT 115 mMiH pyOneid. 3aTpaTsl Ha IPOU3BOACTBO
2 .

X THIC. CAMHHUI] HPOAYKIMU Ha TaKOM 3aBoje paBHbI 0,5X + X+9 MiH pyOueii B

rox. Ecnu mpoxyknuro 3aBoja mpofath IO LEHE P THIC. pyOJel 3a eIUHUIYY, TO

mpuOsIs GUPMBI (B MIH pyOIseil) 3a OAMH TOX COCTAaBUT px—(0,5X2+ X+9).

Korna 3aBon Oyner moctpoeH, gupma OyaeT BBITYCKaTh MPOMYKIHIO B TaKOM
KOJIMYECTBE, YTOObI TPHOBLIL Obuia HamOonblied. [Ipu KakoM HaUMEHBIIEM
3HAQUCHHHU P CTPOUTEIBCTBO 3aBOJA OKYIHUTCS He Oolee 4eM 3a 5 net?
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Haiinure Bce menble oTpullaTelIbHbIE 3HAYECHUs NapamMeTpa d, NMpU KakIOM U3
KOTOPBIX CYIIECTBYET TaKO€ JCHCTBHUTENbHOE 4MCIO D>a, 4ro HepaBeHCTBO

21b>6la+b|~3Jb~2|~|a~b|~9[a’ ~b+2|+16 ne Bomomeno.

lects 3kcrepToB oumeHMBamy (uabM. Kaxaslii m3 HMX BBICTABHI OLCHKY —
nenoe uuciao OamwroB or 0 mo 10 BriOUHTENHHO. Bce SKCIepTH BBHICTABHIIM
paznnunble oneHku. CTapelii pedTHHr QUIbMa — 3TO cpejHee apupMETHIECKOe
BCEX OILIGHOK JKcrepToB. HOBBIM peHTHHr (DUiabMa BBIUHCISACTCS CICTYHOIIAM
o0pa3oM: OTOpachIBalOTCsA HAUMEHBIIAs M HAHOONbINAs OLEHKH, M MOICYHUTHI-
BAaeTCs CpeiHee apu(hMETHUSCKOE YETHIPEX OCTABIINXCS OIICHOK.

a) MoxXeT J11 pa3HOCTh PEHTUHIOB, BBIYMCIECHHBIX [0 CTAPON M HOBOH cUCTEMaM

1

OLICHUBAHUS, PABHATHCS 18 ?

6) MoxeT 1 pa3HOCTh PEUTHHTOB, BEIYHICICHHBIX MO CTApOil 1 HOBOW CHCTEMaM
1

OICHHBAHHA, PABHATECA ?

B) Haiinute HamGomblliee BO3MOXHOE 3HAYEHHE PA3HOCTU CTaporo M HOBOTO
PEUTUHIOB.
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Tpenupopounas padora no MATEMATHUKE
11 knace
21 nexabps 2017 roga
BapnanTr MA10210
(TpOHITEHEIHN YPOBEHB)
Boimonnena: @O KJacc

HNHeTpyKuus no BbINOJIHEHHIO padoThI

Ha BbImonHeHHe paboOTHl 1O MaTeMaTHKe OTBOAMTCS 3 daca 55 MHHYT
(235 munyT). Pabota cocTouT M3 ABYX YacTel, BKIIOYAIOMUX B ceOs 19 3amaHuid.

Yacte 1 comepxkutr 8 3amaHuii 0a30BOro ypOBHS CJIOXHOCTH C KpPaTKUM
orBeToM. YacTh 2 COIEPKUT 4 3a/iaHusl TOBBIIICHHOTO YPOBHS CIOYKHOCTH
C KpaTKMM OTBETOM M 7 3a/laHuil MOBBIIIEHHOTO U BBICOKOI'O YPOBHEH CIIOKHOCTHU
C Pa3BEPHYTHIM OTBETOM.

OtBeThl K 3agaHusaM 1—12 3ammMchIBalOTCS B BHUJE 1E€JIONO YHCIA WA
KOHEYHOH ECITUIHON APOOH.

[Tpn BemonHeHnH 3agaHuil 13—19 TpebOyeTcs 3ammcaTh MOJIHOE PEIICHHE Ha
OTJEIHLHOM JICTE OyMaru.

Ilpy BBITIONIHEHUH 3aJaHUH MOJXKHO IOJIb30BaThCS UYEPHOBHUKOM. 3arucH
B YEPHOBHKE HE YUYUTHIBAIOTCS TIPU OLICHUBAHUH PaOOTHI.

Bamnbl, monmydenHble Bamu 3a BBIMTOITHEHHBIE 3a/IaHUSI, CYMMUPYIOTCS.

ITocrapaiiTech BBITOJHUTH KaK MOXHO OoJblle 3adaHuii W HaOpaTh
HanOOJIbIIee KOJUYECTBO 0aJIIOB.

Kenaem ycnexa!
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Maremaruka. 11 knacc. Bapuant MA10210 2

Yacrp 1

Omeemom K Kaxycoomy u3 3adanuii 1-12 aensemcsa KoneunHas OecAmMuydHas
0poodb, uenoe uucio uiu ROCAE008AMENbHOCYb WUPp. 3anuuwiume omeemol
K 3A0anHuAM 8 nojie omeema é meKcme padomol.

Jlep>kaTenu NUCKOHTHOM KapThbl KHMMKHOIO Mara3uHa IOJIydaroT IPH IOKYIIKE
ckunky 4 %. Kuwura crout 150 py6neit. Cxompko pyOieil 3ammaTHT JepikaTenb
JUCKOHTHOM KapThl 3@ 9Ty KHUTY?

OTBeT:

Ha nmuarpamme mokasaHo pacrpejeiieHHe BBIIUIABKH Meau B 11 cTpanax mmpa
(B ThICSTYax TOHH) 3a 2006 rox. Cpeau MpeiCTaBICHHBIX CTpaH IEPBOE MECTO
110 BbITUIaBKe Meau 3aHuMana Ilanya — Hosas I'Bunes, oauHHaa11aTOE MECTO —
MNumus. Kakoe mecro 3annmana bpazunms?
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OTBeT:

Ha xmerwaroii Oymare ¢ pasMepoM KIeTKH 1x1 wm300paxkeHa
Tpaneuus. Haliaure e€ miomans.

OTtBeT:
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Maremaruka. 11 knacc. Bapuant MA10210 3

Urpanbublii kKyouk OpocaioT jaBaxbl. CKOJBKO 3JEMEHTAPHBIX HCXOIOB OIbITA
0JIaronpUATCTBYIOT COOBITHIO A = {CyMMa OYKOB paBHa 2}?

OTBeT:

HaiinuTe kopeHb ypaBHEHUs —% X= 12%.

OTtBeT:

Yronm npu  BeplIMHE, NPOTHBOJIEXKALIEH OCHOBAaHMIO  PAaBHOOEIPEHHOIO
TpeyrojbHuKa, paBeH 150°. BokoBas ctopona TpeyronbHuka paBHa 40. Haiigure
IJIOIIAAb ATOTO TPEYTOJIbHUKA.

OTtBeT:

Ha pucynke u3o0paxén rpaduk QyHKmmu y= f’(x) — MPOU3BOTHON (YHKIIUH
f (X), onpenenénnoii Ha unreppane (—2;11). Haiiaure npomexyTkn yObiBaHus

(byHKIIMT f(X). B orBere ykaxuTe CyMMy LENbIX TOYEK, BXOISIIUX B ITH

MIPOMEXYTKH.
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OrtBer:
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Bo CKOIBKO pa3 yBeTUUUTCS 00BEM MPABUILHOTO
TeTpa’apa, eciu Bce ero pédpa yBETUYUTDH
B JIEBATH paz?

OTBeT:

Yacrtp 2

Haiinure 3HaueHne BoIpayKeHUs 56+5 -5'4'6 .

OTBeT:

Jnsa  ompeneneHus >(QGEKTHBHON TeMITEpaTypsl 3BE3M HCIONB3YIOT 3aKOH

Credpana—DbonpluMana, coriacHo kotopomy P=oST 4 rme P — MomHOCTS
Bt
-8
U3JIydeHus 3Be3nbl (B Barrax), o =35,7-107"——; — mnocrosnnas, S —
M -K
TUIONIA/Ib MMOBEPXHOCTH 3Be3/bl (B KBAJPAaTHBIX METpax), a 1 — Temreparypa

(B KCJ’IBBI/IHaX). HSB@CTHO, YTO Iiomazab IMOBEPXHOCTHU HCKOTOpOﬁ 3BE€3/Ibl paBHa

%1020 M>, a MOIMHOCTh e& wm3nydenuss pasHa 1,14-10” Br. Haiinure

TeMIIEpATypy STOU 3BE3/bl B KEJIbBUHAX.

OTBeT:

Bace nago pemnts 98 3ana4. EsxeIHEBHO OH pelIaeT Ha OAHO U TO K€ KOJIIMYECTBO
3ama4 OOJBIIE IO CPAaBHEHMIO C MPENBIAYNIMM THEM. M3BecTHO, 94TO 3a TepBHIi
neHb Bacs pern 8 3agad. Onpenenute, CKOJIbKO 3a1ay pelw Bacst B mociaequuit
JIeHb, €CJIM CO BCEMHU 3a/1a4aMH OH CIIpaBUJICS 3a 7 JHEH.

OTBeT:

Haiimute nHauOosbpiiee 3HaveHwe (yHkmuu Y=6X—3tgx—1,5t+2 Ha oTpes3ke

i

OTBeT:
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Maremaruka. 11 knacc. Bapuant MA10210 5

Jlna 3anucu pewtenuit u omeemos na 3aoanus 13—19 ucnonv3zyiime omaoenvhuiii
aucm. 3anuuwiume cHA4ana Homep GbINOAHAEM020 3adanusn (13, 14 u m. 0.),
a 3amem noHoe 000CHOGaHHOe peuwienue u omeem. Omeemul 3anucvigaiime
uémio u pazoopuueo.

a) Pemmure ypasHenne 2sin® X—2cos2X—sin2x=0.

9n
0) YKaXUTE KOPHU 3TOTO YPaBHEHHS, TIPHHAJICIKAIINE OTPE3KY | —61; — > |

B mpaBunsHO# TpeyrompHOM mmpamune SABC ¢ ocmoBanmem ABC GoxoBoe
pebpo paBHO 6, a cTopoHa ocHOBaHMs paBHa 4. Ha mpogoimkenun pedpa SA 3a
Touky A oTmedeHa Touka P, a Ha mpomoinkenun pedbpa SB 3a Touky B — Touka
Q, mpuuém AP =BQ=SA.

a) Jokaxute, uto npsimeie PQ u SC nepreHanKySIpHBI APYT APYTY.

6) Haitnure yron mexy miockoctsivu ABC u CPQ.

PelnTe HepaBEHCTBO 10g3(81x +16%-18-4% +32)24x.

OxpyxHOCTh C¢ LieHTpoM O, BhnucaHHass B TpeyroibHuk ABC, Kacaercsi ero
ctopor BC, AB u AC B toukax K, L u M cootBerctBenHo. [Ipsmass KM
BTOPHUYHO TIepecekaeT B Touke P okpyxHOCTH pagmyca AM c mienTpom A.

a) JlokaxuTe, uro npsimass AP mapasurensHa npsiMoit BC .

0) Ilycte ZABC=90°, AM =6, CM =4, Q — Touka mepecevyeHus MpAMbBIX

KM u AB,a T — rakas Touka Ha otpeske PQ, utro ZOAT = 45°. Haiigute QT .

CTpouTensCTBO HOBOTO 3aBOAA CTOUT 122 MiH pyOuei. 3aTpaTsl Ha IPOU3BOACTBO
X TBIC. €AMHHUL] IPOAYKIIMM HA TAKOM 3aBOJE PAaBHbBI 0,5x2—2x+10 MJIH pyOnei
B roj. Ecimu npoxykiuio 3aBojia MpojAaTh Mo LieHe P ThIC. pyOIei 3a eauHuILy, TO

puOBUTE UPMBI (B MITH pyOJieil) 3a OJUH TOJ COCTABUT PX— ( 0,5 X2 2%+ 10).

Kornma 3aBox Oyner moctpoeH, ¢upma OymeT BBIMIYCKAaTh HMPOIYKIHIO B TaKOM
KOJIM4eCTBE, 4TOOBI NpHOBLIL Oblia HamOousbiied. [Ipy KakoM HauMEHbIEM
3HAYEHUH [P CTPOUTEIHCTBO 3aBOJIa OKYMHUTCS He Oojee ueM 3a 4 roga?
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Haiinure Bce wLenble OTpUIAaTENbHBIC 3HAYEHUS Tapamerpa d, NMpH KaKIAOM H3
KOTOPBIX CYIIECTBYET TaKoe JACHCTBUTENBHOC YHCIO D>a, 4ro HEepaBeHCTBO

20b> 6|2a+ b| + 2|b—2|—|2a— b| —5‘42512 -b+ 2‘ He BBIIOJIHEHO.

Bocemp skcmepToB oneHmBamy (GriibM. KaxIelii M3 HHX BBICTaBHI OIGHKY —
nenoe uuciao 6amwioB or 0 mo 12 BrimounTenbHO. Bce sKcnepThl BBICTaBUIM
pasmmaHble oreHKH. CTapslil peHTHHT (HIbMa — 3TO cpefHee apu(pMEeTHICCKOe
BCEX OIICHOK JKCIepToB. HOBBIM peHTHHr (MiIbMa BBIYHCISETCS CIEAYIOIINM
00pa3oM: OTOpachIBalOTCs HAaUMEHbBIIAs M HAWOOJIbIIAs OLCHKH, M MOICYUTHI-
BaeTCs cpeiHee apu(hMETHYCCKOE IIECTH OCTABIIUXCS OLICHOK.

a) MoeT 11 pa3HOCTh PEUTHHIOB, BBIYMCICHHBIX 110 CTAPOW W HOBOHM cHCTEMam

1
OLICHUBAHUS, PABHATHCS —— 7
20
6) MoeT i pa3HOCTh PEUTHHTOB, BBIYMCICHHBIX [0 CTApPOH M HOBOW CHCTEMam
1
OLIEHUBAHUS, PABHATHCS ﬁ?

B) Halinute HauGomblliee BO3MOXHOE 3HAYEHHE PA3HOCTU CTaporo M HOBOTO
pEUTHUHIOB.
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TpenupoBounasi padora no MATEMATUKE
11 kaace
21 nexaOps 2017 rona
Bapuant MA10209
(mpoduIbHBIN YPOBEHB)

Bremmosmena: 1O KJIacc

HNHCcTpyKIUS M0 BHINOJHEHUIO PadoThI

Ha BbimonHenue paboThl MO MaTeMaTUKE OTBOJAUTCA 3 yaca 55 MUHYT
(235 munyT). PaboTa COCTOUT M3 ABYX YacTeH, BKIIOYAIOIINX B ce0s 19 3amaHmii.

Yacte 1 comepxut 8 3amaHuil 6a30BOr0 YPOBHS CJOXXHOCTH C KpPAaTKUM
oTBeTOM. Yacth 2 coaepXuT 4 3aJaHus TOBBIIICHHOTO YPOBHS CJIO)KHOCTH
C KPaTKUM OTBETOM U 7 3aJJaHUM TOBBIICHHOTO U BBICOKOTO YPOBHEMN CIIOAKHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeThl K 3amaHusM 1—12 3anuchIBaIOTCS B BHUJE IE€JIOr0 4YHCIA WIHU
KOHEYHOU JIECITUIHOMN IPOOH.

[Ipu BeImosnHeHnn 3amganuii 13—19 tpebyercs 3amucath MOJHOE PEIICHUE HA
OTJICTILHOM JIUCTE OyMaru.

[Ipy BBIMOTHEHHHM 33JaHU MOXKHO IIOJb30BaThCA UYEPHOBHUKOM. 3alucu
B YCPHOBHKE HE YUUTHIBAIOTCS MPU OIICHUBAHUU PAOOTHI.

banel, nosyyenHbie Bamu 3a BBINOJHEHHBIC 3aaHUs, CYMMUPYIOTCS.

[Tocrapaiitech BBITIOTHUTHL KaK MOXHO OoOJibllie 3aJaHuii U HaOpaTh
HanOOoJIbIIIee KOJUYECTBO 0asIoB.

Kenaem ycnexa!
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Maremaruka. 11 knacc. Bapuant MA10209 2
Yacrs 1

Omeemom K Kaxcoomy u3z 3aoanuii 1-12 aensemcsa Koneunasa oOecaAmuyHas
0poob, yenoe 4UCI0 UIU NOCAC008AMENbHOCMb UUQDp. 3anuuwiume omeemol
K 3a0anusam 6 nojie omeema ¢ mexkcme padoomol.

Jlep>kaTenn TUCKOHTHOW KapThl KHIDKHOTO MaraswHa IIOJIyYalOT MpPH IOKYIIKE
ckuaky 3 %. Kuaura crout 300 py6neit. Ckonpko pyOusei 3amiaTuT JepiKaTellb
JIMCKOHTHOM KapThI 32 ATY KHUTY?

OrtBer:

Ha auarpamme mnokaszaHo pacrnpejerneHue BblIIaBkM Mend B 10 cTpanax mupa
(B ThIcsluax TOHH) 3a 2006 roa. Cpeau mIpeACTaBICHHBIX CTpaH IEPBOE MECTO
o BeIT1aBke Meau 3aHumanu CIIA, necsatoe mecto — Kazaxcran. Kakoe mecto
3aHuMana Poccus?

1400
1200
1000
800
600
400
200

OrtBer:

Ha xneruaroit 6ymare ¢ pasmepom kieTku 1x1 m3oOpaxena
Tpaneuus. Halipure e€ nuomaib.

Otser: : |

Urpanpabiii kyOuk OpocatoT nBaxkabl. CKOJBKO 3J€MEHTApHBIX MCXOAOB OIbITA
OJaronpusTCTBYIOT COOBITHIO A = {CyMMa OYKOB paBHa 9}?

OrtBer:
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Maremaruka. 11 xiacc. Bapuant MA10209 3

. 1
Haiinure xopeHp ypaBHEHHs 9 X= 15 :

OtBeT:

Yron npu BepuIMHE, NPOTHBOJIEKAIIEH OCHOBAHHUIO  PABHOOEAPEHHOTO
TpeyroyibHUKa, paBeH 150°. bokoBas cropoHa TpeyronbHUKa paBHa 26. Haiinure
IJIOIIAJb 3TOTO TPEYTOJIbHUKA.

OrtBer:

Ha pucynke n300paxén rpagux QyHKuuu Y= f'(x) — TPOU3BOAHON (PYHKIHH
f(x), ONpeeIEHHON Ha WHTEpBaJe (—9;5). Haiinute mpoMexyTku yOBIBaHUS

byHKIIUU f(x). B ortBere ykaxure CyMMy LENBIX TOYEK, BXOIAIIMX B OTH

MIPOMEKYTKH.
y=1'(x) YA
A A\
\\\ TN
-9 N\ X
[ 01 S g
l )
I
\
OTBeT:

Bo ckonbko pa3 yMEeHbIIUTCS 00bEM MPABUIBLHOTO
TeTpa’ipa, €CiiM Bce ero pédpa yMEHbIIUTh B TPH
paza?

OtBeT:
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Maremaruka. 11 knace. Bapuant MA10209 4

Yacrtn 2

Haiinute 3HaueHne BBIPAKEHUS g/+6 g5

OtBeT:

Hns ompenenenust >PQGEKTUBHON TeMmmepaTypbl 3BE3A  HCHOJB3YIOT 3aKOH

Credana—bonbsiiMana, coriacHo kotopomy P=oST * tne P — MomHOCTb
Bt
—8
u3Iy4eHus 3Be3upl (B Barrax), o =5,7-10"——; — mocrosunas, S —
M~ -K
IJIOIIA/Ib TOBEPXHOCTH 3BE3JIbl (B KBaJpPAaTHBIX METpax), a | — TeMmmepaTrypa

(B xenbBUHaX). M3BeCTHO, YTO MJIOIIA/Ib TOBEPXHOCTU HEKOTOPOU 3BE3/bI paBHA

1
79'1020 M%, a MOIHOCTD €& U3JIyYCHUs paBHA 513-10® Br. Haiigure

TEMIIEPATypPy 3TOU 3BE3/bl B KEJIIbBUHAX.

OrtBer:

Bace nago pemmts 245 3amad. ExxegHEBHO OH pemiaeT Ha OJHO M TO JKe
KOJIMYECTBO 3a/1a4 OO0JIbIIIE IO CPAaBHEHUIO C TpeAblayuM qHéM. M3BecTHO, uTO 32
nepBolil JeHb Baca pemmn 11 3amad. Onpenenurte, CKOJbKO 3amay pemns Bacs
B IOCJICIHUU JIEHB, €CJIM CO BCEMU 3aJ1a4aMU OH CIIPABUIICSA 34 7 THEM.

OtBeT:

Haitnute Hamnbonbiiee 3HaueHwe (GyHkium Y=8X—-4tgx—2n+2 Ha OTpe3ke

i

OtBeT:

© Crarl'pag 2017-2018 yu. r. [Ty6nukarust B UHTepHETE WK MEYaTHBIX U3JaHMUIX 0€3 MHChbMEHHOTO
cornacus Cratl 'pan 3ampenieHa



Maremaruka. 11 knacc. Bapuant MA10209 5

JIna 3anucu pewenuii u omeemoe na 3aoanusn 13—19 ucnons3yiime omoenvHblii
aucm. 3anuumiume cHaualad Homep 6vlnoHAemo20 3adanusa (13, 14 u m. o.),
a 3amem nojiHoe 000CHO6aHHOe peuienue u omeem. Omeembvl 3anucvléaiime
uémko u pazoopuueo.

13

14

15

16

17

a) Pemmte ypaBHeHne Sin2X+ 200S° X+ C0S2X =0.

On
0) YkaxxuTe KOpHU 3TOTO YpaBHEHUS, IPUHAAJICKAIIUE OTPE3KY [—7; - 371} :

B npaBunbHOll TpeyrompHoi mupamuge SABC ¢ ocnoBanumem ABC GoxoBoe
pebpo paBHO 7, a cTopoHa OcHOBaHWs paBHa 6. Ha mpomomkennn pebpa SA 3a
Touky A oTMeueHa Touka P, a Ha mpomomxkeHun pebpa B 3a Touky B —

touka Q, mpuuém AP =BQ = SA.
a) Jlokaxmwure, uro npsimbie PQ n SC mepneHAMKYISApHBL IPYT IPYTY.
0) Haiinure yron mexny miockoctamu ABC u CPQ.

Pemmre HepaseHcTBo |00, ( 64 +36% - 65.-8" + 64) > 2x.

OxpyxHocTh ¢ 1HeHTpoM O, BnucaHHas B TpeyroipHUK ABC, kacaercs ero
ctopon BC, AB u AC B toukax K, L u M coorBerctBeHHo. IIpsmas KM
BTOPUYHO MepeceKkaeT B Touke P okpyxHocTh pagnyca AM c nientpom A.

a) Jlokaxxure, uro npsimasi AP napasiensHa npsimoil BC.

0) Ilyctb ZABC=90°, AM =3, CM =2, Q — Touka mepeceueHus MPsIMbIX

KM u AB,a T — rakas Touka Ha otpe3ke PQ, uto ZOAT = 45°. Haiigure QT .

CrpoutenbCcTBO HOBOTO 3aBOjia CTOUT 115 mutH py0Oneil. 3aTpatsl Ha TPOU3BOICTBO
2 .

X TBIC. €IMHUI] MPOAYKIIMN HA TakoM 3aBoje paBHBI 0,5X + X+ 9 muH pyOneit B

roa. Eciu npoykiuio 3aBojia OpoJiaTh MO IIeHEe P ThIC. pyOael 3a eNUHUILY, TO

npuObUb QupMbI (B MIH pyOJieit) 3a OAMH TOJA COCTaBUT pX—(O,5X2+ X+ 9).

Korna 3aBox Oynmer moctpoeH, (pupma OyaeT BbIMYCKAaTh HMPOAYKIHIO B TaKOM
KOJMYeCcTBe, 4yTOObl NpuObUIL Obuta HauOosblueil. [Ipy kakoM HaMMeHbIIEM
3HAYEHUU P CTPOUTENILCTBO 3aBOJA OKYIUTCS HE Oosee ueM 3a 5 net?
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Maremaruka. 11 knacc Bapuant MA10209 6

Haiigure Bce uembie OTPHULATCIIBHBIC 3HAYCHHA IIapaMcETpa a, MNpHU KaXKIO0OM H3
KOTOPBIX CYIICCTBYET TaKOC€ JICHCTBUTEIILHOE YHCJIO b> d, 4YTO HEPaBECHCTBO

2lb>fa+b-3b-3-|a- bh- St}a%— b+ Z?+ 1( He BBINOJIHEHO.

Hlects 3kxcnepToB oueHuBanu ¢uiabM. Kakaplii U3 HUX BBICTABUJI OLEHKY —
nesnoe yucio 6amnoB or O no 10 BxmtountenbHO. Bcee skcnepThl BhICTaBWIN
pasnuunble oueHkd. CTapblil peUTHHT PuiabmMa — 3TO cpeaHee apudmeTnyeckoe
BCEX OIICHOK OHKCIepToB. HOBBIN pelTHHr (uiibMa BBIYUCIAETCA CIETYIOIIUM
o0Opa3oM: OTOPACHIBAIOTCS HAaWMEHbIIAs W HAuWOOJbIIas OLEHKH, U TOICUUTHI-
BaeTCs cpeaHee apu(hMEeTHIECKOe YETHIPEX OCTABIIUXCS OI[CHOK.

a) MoXeT 1 pa3HOCTh PEUTHHTOB, BBIYMCICHHBIX MO0 CTAPOH M HOBOW CHCTEMaM

1

OLICHUBAHUS, PABHATHCA —— ?
18

0) MoxeT i pa3HOCTh PEHTUHIOB, BBIYMCICHHBIX MO CTAPOW W HOBOHM cHCTEMaM
1

OLCHUBAHM, PABHATEC = ?

B) Haiinute HamOonpliee BO3MOXHOE 3HAYCHHWE PA3HOCTH CTApOrO M HOBOTO
PEUTHHIOB.
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TpenupoBounasi padora no MATEMATUKE
11 kaace
21 nexabps 2017 roga
Bapuant MA10210
(mpoduIbHBIN YPOBEHB)

Bremmosmena: 1O KJ1acc

HNHCcTpyKIUs M0 BHINOJHEHUIO PadoThI

Ha BbimonHenue paboThl MO MaTEeMaTUKE OTBOJAUTCA 3 vaca 55 MUHYT
(235 munyT). PaboTa cOCTOUT M3 ABYX YacTel, BKIIOYAIOIINX B ceOs 19 3amanuii.

Yacte 1 comepxut 8 3amgaHuil 6a30BOr0 YPOBHS CJOXKHOCTH C KpPAaTKUM
oTBeTOM. Yacth 2 coaepXuT 4 3aJaHus TOBBIILICHHOTO YPOBHSI CJIOKHOCTH
C KPaTKMM OTBETOM U 7 3aJJaHUM TMOBBIIEHHOTO U BBICOKOTO YPOBHEM CIIOAKHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeThl K 3amaHusM 1—12 3anuchIBaIOTCS B BUJE IE€JIOr0 YHCIA WU
KOHEYHOU JIECATHIHOM JIPOOH.

[Ipu BeIMoNHeHUM 3amanuil 13—19 Tpebyercs 3amucarh MOJHOE PEIICHUE Ha
OTJICJILHOM JIUCTE OyMarwu.

[Ipyn BBIMOTHEHHM 33JaHUM MOKHO IIOJb30BaThCSI UYEPHOBHUKOM. 3alucu
B YCPHOBHKE HE YUYUTHIBAIOTCS MPU OIICHUBAHUU PAOOTHI.

bannel, nonydenHbie Bamu 3a BBINOJHEHHBIC 3aaHUsI, CYMMUPYIOTCS.

[locTapaiiTechb BBINOJHUTHL KakK MOXHO Oojbllle 3aJaHuil W HaOpaTh
HanOOoJIbIIIee KOJTUYECTBO 0asIIOB.

Kenaem ycnexa!
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Maremaruka. 11 xmacc. Bapuant MA10210 2

Yacts 1

Omeemom K Kaxcoomy u3z 3aoanuii 1—12 saensemcsa Koneunas oOecamuyHasn
0podb, yenoe YUCAO0 UAU ROCAE006AMENbHOCMb YUPp. 3anuuwiume omeembol
K 3a0aHuAM 6 nojie omeema 6 mexcme paodonbol.

JlepxaTenu JUCKOHTHOM KapThl KHM)KHOTO MarasvHa IOJIY4aloT MpPU TMOKYIKe
ckuaky 4 %. Kuaura crout 150 py6neit. Ckonpko pyOusei 3amiaTtuT Jep:KaTelb
JTMCKOHTHOM KapThl 33 ATY KHUTY?

OrtBer:

Ha nuarpamme moka3aHo pacnpenelieHHE BBIIUIABKM Meau B 11 cTpanax mwupa
(B Thicsiuax TOHH) 3a 2006 roa. Cpeau mpeACTaBICHHBIX CTpaH IMEPBOE MECTO
110 BBIILIaBKE Meau 3aHuMana Ilamya — HoBas I'Bunes, oguHHAaaToe MeCcTo —
Nunus. Kakoe mecto 3annmana bpazunus?

200
150
100
50
0 [ ]

T H S S L NS SR SR
FTETETTIFIES T
FTE Y FESFS

L9 F&l
'S
/

OtBeT:

Ha xneruaroii Oymare c pasmepom xietkun 1x1 wuzoOpakena
Tpaneums. Halinure e€ mmonans.

OtBeT:
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Maremaruka. 11 xmacc. Bapuant MA10210 3

UrpanpHblii KyOuK OpocaroT nBaxabl. CKOJIBKO 3JIEMEHTApHBIX HCXOIOB OIBITA
0JIArONPUSATCTBYIOT COOBITHIO A = {CyMMa OYKOB paBHa 2}?

OtBeT:

Havinnre kopeHb ypaBHEHUS —g X= 12% :

OrtBer:

Yron nmnpu  BepliMHE, TPOTUBOJEXKAIIEW OCHOBAHHIO  PaBHOOEAPEHHOIO
TpeyroyibHuKa, paBeH 150°. bokoBasi ctopoHa TpeyrojbHuka paBHa 40. Haiigute
IUIOLIAAb 3TOTO TPEYTOJIbHUKA.

OtBeT:

Ha pucynke uzo0paxén rpaduk GyHKIUU Y= f'(X) — MPOU3BOAHON (DYHKIIUU
f (x), onpenenéunoii Ha unrepsane (—2;11). Haiinure npomexyTku yObBaHHs

byHKIMH f(X). B oTBere ykaxuTe CyMMy UEJIbIX TOYEK, BXOMSIIUX B ATH

MPOMEKYTKH.
i SUA — i _j._r.l_
| I
\ # \1 /
| fLﬁﬁ | "l
-2 L[ [T [\ / o
Ne | T / 1l
NN ANREY.
N/ LY
OrTBer:

© Cratl'pag 2017-2018 yu. r. [Iyonukarus B UHTepHETE WTH TIEYaTHRIX M3aHUIX 03 TUCEMEHHOTO
cornacus Cratl'pan 3anpenieHa



10

11

12

Maremaruka. 11 xmacc. Bapuant MA10210 4

Bo ckoybko pa3 yBeau4IUTCS 00BbEM NPABUIBHOTO
TeTpad’apa, €ClIM Bce ero peéopa YBEIUYHTH
B JIEBSITH paz?

OtBeT:

Yacrtp 2

Haiinute 3HaueHne BhIPAKEHUS 535 543

OrtBer:

Hnst  onpenenenust >(pQPexkTUBHON TemmepaTrypbl 3BE3J HCMOIB3YIOT 3aKOH

Crepana—bonbiMana, cormacHo kotopomy P=oST* rae P — wmommnocTs
Bt
—8
u3Iy4eHus 3Be3fbl (B Barrax), o =5,7-10"——; — mnocrosnnas, S —
M- -K
MJIOIIA b MOBEPXHOCTH 3Be3/bl (B KBaJApPAaTHBIX MeTpax), a | — TemIeparypa

(B kenbBUHAX). M3BECTHO, YTO MIIONIA/Ib TOBEPXHOCTH HEKOTOPOW 3BE3/bl paBHA

1 4 .
—.10”° M°, a MommHOCTh €& wm3mydeHus paBHa 1,14-.10° Br. Haiigure

128
TEeMIIepaTypy 3TOM 3BE3/Ibl B KE€JIbBUHAX.

OtBeT:

Bace Hano pemmth 98 3a1a4. EsxkeJTHEBHO OH pelIaeT Ha OJJHO U TO K€ KOJIUYECTBO
3a/1a4 OOJbIIE 10 CPABHEHUIO C NpeaplaymuM AHEM. M3BECTHO, YTO 3a MEPBBIN
neHb Bacs pemmn 8 3amad. Onpenenure, CKOJIBKO 3a/1a4d pemui Bacst B mocienHuii
JIEHb, €CJIM CO BCEMU 3aJlayaMU OH CITPABUJICS 3a 7 JHEM.

OrtBer:

Haiigute nanOonbmiee 3HadeHne QyHkuu Y=6X-3tgx—15n+2 Ha orpeske

i

OrtBer:
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Maremaruka. 11 xmacc. Bapuant MA10210 5

JIna 3anucu pewenuii u omeemoe na 3aoanusn 13—19 ucnons3yiime omoenvHblii
aucm. 3anuumiume cHauaalad Homep 6vlnoHAemo20 3adanusa (13, 14 u m. o.),
a 3amem nojiHoe 000CHO6aHHOe peuienue u omeem. Omeemvl 3anucvléaiime
uémko u pazoopuueo.

13

14

15

16

17

a) Pemmte ypaBHeHne 2Sin° X—2c0S2X—Ssin2x=0.
On

0) YkaxxuTe KOPHU 3TOTO YpaBHEHUS, IPUHAJICKAIUE OTPE3KY |:—6TC; - 7} :

B npaBunbHOl TpeyrompHoil mupamuge SABC ¢ ocnoBanumem ABC GoxoBoe
pebpo paBHO 6, a cTropoHa ocHOBaHWs paBHa 4. Ha mpomomkennn pebpa SA 3a
Touky A oTMmeudeHa Touka P, a Ha mponomkeHun pedbpa SB 3a Touky B — Touka
Q, mpuuém AP =BQ=SA.

a) Jlokaxxute, uto npsmbie PQ n SC neprnenaukyispHbI APYT IPYTY.

0) Haiiogute yron mexay miockoctasmu ABC u CPQ.

Pemnre nepasencTso 109, (81X +16°-18-4" + 32) > 4X.

OxpyxHOocTh ¢ nHeHtrpom O, BOucaHHas B TpeyroibHUK ABC, kacaercs ero
ctopoH BC, AB u AC B toukax K, L u M coorBerctBenno. Ilpsmas KM
BTOPUYHO MepecekaeT B Touke P okpyxkHocTh paguyca AM ¢ neatpom A.

a) Jloxaxxure, uro npsimasi AP napaiensHa npsimoit BC.

0) [lycte £ZABC=90°, AM =6, CM =4, Q — Touka mepecedyeHHss MPIMBIX

KM u AB,a T — rakas touka Ha otpeske PQ, uro ZOAT =45°. Haiigure QT .

CTpouTenbCTBO HOBOTO 3aBOjia CTOMT 122 MIIH pyOsieil. 3aTpaThl Ha TPOU3BOJICTBO
X ThIC. €IMHULl NPOJYKIMUHA HA TAKOM 3aBOJIE PABHBI 0,5x2— 2X+10 miH pyOneit
B roJ. Ecnu npoaykiuuio 3aBofa mpoJiaTh Mo [eHe P ThIC. pyOJiel 3a eIMHHUILY, TO

npuObUTL PupMbI (B MJIH pyOJiel) 32 OJUH o COCTaBUT px—(O, 5X°— 2X+10).

Korna 3aBox Oymer moctpoeH, gupma OyaeT BBIMYCKAaTh MPOAYKIIHMIO B TaKOM
KOJINYECTBE, 4YTOOBI MpUObUIL Obl1a HamOosbiie. [lpu kakoM HaWMeEHbIIEM
3HaYEHUH P CTPOMUTEIHCTBO 3aBOJAa OKYNUTCA HEe Oosee yem 3a 4 roga?
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Maremaruka. 11 xmacc. Bapuant MA10210 6

Haiigute Bce wembie OTPHULATCIIBHBIC 3HAYCHHA IIapaMcETpa a, MpHU KaXKIAO0OM H3
KOTOPBIX CYIICCTBYCT TaKOC JICHCTBUTEIILHOE YHCJIIO b> d, 4YTO HEPaBCHCTBO

20b>6|2a+b|+ 2|b—2|-|2a-b| - 5‘4a2 —b+ 2‘ He BBIMOJIHEHO.

Bocemp 3kcneproB oneHuBanu ¢uiabM. Kaxaplii U3 HUX BBICTAaBUI OLEHKY —
uenoe yucio OamioB or 0 go 12 BrimounrtensHO. Bee 3kcmepThl BBICTABHIIM
pasznuyHbie olleHKU. CTapblil peHTHHT (uiIbMa — 3TO cpeliHee apudmeTrdeckoe
BCEX OLIEHOK HKcrepToB. HOBBIM peWTHHT (uiabMa BBIUUCISAETCS CIEIYIOIIUM
0o0pa3oM: OTOpachIBalOTCS HAUMEHbBIAs U HauOOJbINAs OLEHKU, W TOJCUUTHI-
BaeTcs cpeAHee apu(pMeTHIecKoe MEeCTH OCTABIINXCS OLEHOK.

a) MoXeT I pa3HOCTh PEUTHHIOB, BHIYMCICHHBIX MO CTapOl M HOBOM cHCTEMaM

1

OIICHUBAHUS, PABHATHCS —— ?
20

0) MoxeT 1 pa3HOCTh PEUTHHTOB, BRIYMCICHHBIX 10 CTAPOM M HOBOW CHCTEMaM
1

OLICHUBAHUS, PABHATHCS ﬂ?

B) Haligute HauOosiblliee BO3MOKHOE 3HAYEHUE PA3HOCTU CTapOro M HOBOTO
PEUTHHTOB.
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Tpennpoounasi padora no MATEMATUKE
11 kaace
21 nexabps 2017 roga
Bapuant MA10211
(mpoduIbHBIN YPOBEHB)

Bremmosmena: 1O KJ1acc

HNHCTpyKIUS M0 BBINOJHEHUIO PadoThI

Ha Bbimonnenue paboThl MO MaTeMaTUKE OTBOJUTCSA 3 yaca 55 MHUHYT
(235 munyT). PaboTa cCOCTOMT M3 IBYX YacTei, BKIIOYAIOMIUX B ce0s 19 3a1aHmi.

Yacte 1 comepxut 8 3agaHuil 6a30BOr0 YPOBHS CJOXXKHOCTH C KpPAaTKUM
oTBeTOM. Yacth 2 coaepXuT 4 3aJaHus TOBBIINICHHOTO YPOBHS CJIOKHOCTH
C KPaTKUM OTBETOM U 7 3aJJaHUM TOBBIIICHHOTO U BBICOKOTO YPOBHEM CIIOAKHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTbl K 3amaHusM 1—12 3anuchIBalOTCS B BHUJE IE€JIOr0 4YHCIA WIH
KOHEYHOU JIECITUIHOMN IPOOH.

[Ipu BeImonHeHnn 3amanuii 13—19 tpebyercs 3amucath MOJHOE PEIICHUE HA
OTJICTILHOM JIUCTE OyMarwu.

[Ipy BBIMOTHEHHHM 33JaHU MOXKHO IIOJB30BaThCS UYEPHOBHKOM. 3alucu
B YCPHOBHKE HE YUYUTHIBAIOTCS MPU OIICHUBAHUU PAOOTHI.

Bbanel, nosyyennsie Bamu 3a BBINOJHEHHBIC 3aJJaHUS, CYMMUPYIOTCSI.

[Tocrapaiitech BBITIOTHUTHL KaK MOXHO OoJibllie 3aJaHuii U HaOpaTh
HanOOoJIbIIIee KOJTUYECTBO 0asIIoB.

Kenaem ycnexa!
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Maremaruka. 11 xnacc. Bapuant MA10211 2

Yacre 1

Omeemom K Kaxcoomy u3z 3aoanuii 1—12 saensemcsa Koneunas oOecamuyHasn
0podb, yenoe YUCAO0 UAU ROCAE006AMENbHOCMb YUPp. 3anuuwiume omeembol
K 3a0aHuAM 6 nojie omeema 6 mexcme paodonbol.

YcranoBka AByX CYETUMKOB BOJBI (X0JI0MHOM 1 Topstdeii) ctout 3200 py6neit. o
YCTaHOBKHM CYETUMKOB 3a Boay minatwin 1200 pybneit exemecsuyno. Ilocie
YCTAaHOBKHM CYETUMKOB €KEMECSIUHAasl OIulaTa BOJbl cTaja coctaBisiTh 700 pyOiiei.
UYepe3 Kakoe HaMMEHbIIEE KOJIMYECTBO MECALIEB AKOHOMHS IO OIUIATe BOJbI
MPEBBICUT 3aTpaTbl HA YCTAHOBKY CUETYMKOB, €CIM Tapudbl Ha BOAY HE
U3MEHATCS?

OtBeT:

Ha pucyHke >XKMpPHBIMH TOYKaMH II0OKa3aHa II€HA 30JI0Ta, YCTaHOBIJICHHAS

entpobankom PD Bo Bce pabouue auu B okTs16pe 2008 rona. Ilo ropuszonTanu

YKa3bIBAIOTCS YHMCIIA MECSIa, IO BEPTHKAIN — IICHA 30JI0Ta B pyOJIsiX 3a rpamm.

JInist HarJAHOCTH JKUPHBIE TOYKW Ha PUCYHKE COeNMHEHBI TuHHeH. Omnpenenure

10 PUCYHKY, CKOJBKO IHEH W3 AHHOTO Mepuoja IeHa 30JI0Ta Oblia OOJbIIe

982,5 py0Ou1s 3a rpamm.

1010

1005 A/

1000 | — N\ R e e e

o S ot e e f

T / 1 \ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ]

990

985 | - : 7

980

HPSSS
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965

1 2 3 6 7 8 9101314151617 202122232427 2829 3031

OrtBer:
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Maremaruka. 11 xnacc. Bapuant MA10211 3

Haiinute miomans TpeyrojabHUKA, HU300paxEH-
HOT'O Ha PUCYHKE.

OrtBer: . 0 2 6 9 =X

BeposiTHOCTH TOrO, 4TO HAa TECTHUPOBAHUHU IO MAaTEMATHKE ydaluics A. BEpHO
pemT OoJblie 4yeThIpéX 3amay, paBHa 0,73. BepostHOCTh TOro, 4ro A. BEpPHO
pemuT Oosblie TpEX 3anay, paHa 0,86. Haiigute BepoSTHOCTH TOTO, 4YTO A. BEPHO
pELIUT pOBHO 4 3a7a4Hu.

OtBeT:

Haiizute kopens ypasHenus 10gq(X—3)=2.

Ortger:
UYetpipéxyronpuuk ABCD Bmmcan B OKPY>KHOCTb. B
Yron BAD pasen 125°. Haiinute yron BCD. Otser
JlaTe B Tpajycax. A
C
D
Otger:
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Maremaruka. 11 xnacc. Bapuant MA10211 4

Ha pucynke wusobpaxén rpapux ¢yskuumn Y= f(X), onpenenéHHoll Ha
untepBane (—9;8). Haiigure KONIMYeCTBO TOYEK, B KOTOPBHIX KacaTeibHas
K rpaduky GyHKUIMK napauiensHa npsamoit Yy =10.

o
yorm
A N\ /T \

OrtBer:

BricoTa koHyca paBHa 33, a qUamMeTp OCHOBAHHUS paBeH 88.
Haitnute oOpasyronnyro KoHyca.

OtBeT:
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Maremaruka. 11 xnacc. Bapuant MA10211 5

Yacrtn 2

15
sin?72°+sin%18°

Haiinure 3HaueHne BBIpAKEHUS

OrtBeT:

ABTOMOOUWJIb Pa3rOHSIETCS HAa MPSMOJMHEHHOM YYacTKE IIOCCE C IMOCTOSHHBIM

yckoperrem a = 32000 KM/’ CkopocTh V (B KM/4) BBIYHCIISACTCS MO (OpMyIIe

v=+/2la, rne | — npoiinennsiii aBToMmoduaeM myth (B kM). Haiinure, ckoabko

KHJIOMETPOB TIPOEJIET aBTOMOOMIb K MOMEHTY, KOT/Ia OH Pa3rOHHUTCS 0 CKOPOCTH
160 km/y.

OtBeT:

['py30BuK miepeBo3uT mapturo mebHs maccoit 340 TOHH, €KETHEBHO YBEITUYUBAS
HOpPMY TNEPEBO3KH HA OJITHO U TO K€ YHMCIO TOHH. M3BECTHO, 4TO 3a MEpPBbI JE€Hb
Obu10 mepeBe3eHO 4 TOHHBI HieOHs. OmnpenenuTe, CKOJIbKO TOHH IIEeOHS ObLIO
MEePEBE3CHO 3a MOCIESAHMM JIeHb, €CIIM BCs paboTa Obla BeIMOTHEHA 3a 17 qHEl.

OrtBer:

Haiinute HauMeHbIIee 3HaUueHUE QyHKIIUN
2
y=e"-8e*+1
Ha otpeske [0; 2].

OrtBer:
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Maremaruka. 11 xnacc. Bapuant MA10211 6

JIna 3anucu pewenuii u omeemoe na 3aoanusn 13—19 ucnons3yiime omoenvHblii
aucm. 3anuumiume cHauaalad Homep 6vlnoHAemo20 3adanusa (13, 14 u m. o.),
a 3amem nojiHoe 000CHO6aHHOe peuienue u omeem. Omeembvl 3anucvléaiime
uémko u pazoopuueo.

13

14

15

16

a) Pemmte ypaBrenue 4sin® 2x+ 3cos4x=1.

3n
0) YkaxxuTe KOPHU 3TOTO YpaBHEHUS, IPUHAAJICKAIIUE OTPE3KY 7; 2m |.

B npaBunbHOM TpeyronpHoil nupamuge SABC ¢ ocHoBanuem ABC 06okoBoe
pebpo paBHO 5, a cTopoHa ocHoBaHusA paBHa 4. Ha mpomomkenun pedpa SA 3a
Touky A oTmeueHa Touka P, a Ha mpopomxkeHun pedbpa SB 3a Touky B —

touka Q, mpuuém AP =BQ = SA.
a) Jlokaxwure, uro npssmeie PQ u SC mepneHIuKyIspHbl APYT APYTY.
0) Haiimute yron mexay miockoctsasmu ABC u CPQ.

2x 15 x+1
477 -2 +11< 9

X+1 2x+1 T x4l
77 7

Pemnre HepaBeHCTBO

OxkpyxHocTh ¢ neHtpom O, BhnucaHHas B TpeyroiabHUKk ABC, kacaercs ero
ctopoH BC, AB u AC B toukax K, L m M coorBerctBenHo. [Ipsmas KM
BTOPUYHO TNepecekaer B Touke P okpyxHocTh paguyca AM ¢ nentpom A.

a) [lokaxkure, uro npsimasi AP mapasiensHa npsmoit BC.

0) [lycte ZABC=90°, AM =3, CM =2, Q — Touka IEPECEUCHUs TMPAMBIX

KM u AB,a T — rakas touka Ha otpeske PQ, uro ZOAT =45°. Haiigure QT .
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Maremaruka. 11 knacc Bapuant MA10211 7

CTpoUTENIBCTBO HOBOTO 3aBOAa CTOUT 156 MiTH pyOsiei. 3aTpaThl Ha MPOU3BOJICTBO

2 .
X TBIC. €AUHUIl TPOJYKIIMK Ha TakoMm 3aBojie paBHbl 0,5X + 4X— 7 MiH pyOJieit
B rox. Ecnmu mpoaykiuio 3aBojia mpoaaTh Mo 1eHe P THIC. pyOJiel 3a eqUHUILY, TO

npubsUIh Gupmbl (B MIH pyOei) 3a OJUH T'OJ COCTaBHT pX-(O,5X2+ 4x— 7).

Korma 3aBox Oymer moctpoeH, ¢upma OyAeT BBITYCKATh MPOAYKIIMIO B TaKOM
KOJMYecTBe, 4yTOOBl TpuObUIL Obuta HauOomblueil. [Ipym kakoMm HaMMeHbIIEM
3HAYEHUU [P CTPOUTENILCTBO 3aBOJA OKYMUTCS He Oosee ueM 3a 4 roaa?

Haiinure Bce wmenmple OTpULIATENbHBIE 3HAYCHMS IapaMeTpa a, NPHU KaXIOM U3
KOTOPBIX CYIIECTBYET TaKO€ JEHCTBHTENBHOE YHUCIO D> a, 4To HEpaBeHCTBO

2lb>6a+bh-3b-3-|a B- S*)&%— b+ ¢+ 1( He BBINOJIHEHO.

Hlects 3kxcnepToB oueHuBanu ¢uiabM. Kaknaplii U3 HUX BBICTABUJI OLEHKY —
nenoe uuciao 6amwioB or O no 10 BkmouutensHO. Bce skcmepThl BBICTABUIIU
pasnuunble oueHkd. CTapblil peHTHHT puiabmMa — 3TO cpeaHee apudmeTnyeckoe
BCEX OIICHOK OHKCIepToB. HOBBIN pelTHHr (QuiibMa BBIYUCIACTCA CIETYIOIIUM
oOpa3oM: OTOPACHIBAIOTCS HAaWMEHbIIAs UM HauOOJbIIas OLEHKH, U TOICUUTHI-
BaeTCs cpeaHee apu(hMETHIECKOE YETHIPEX OCTABIIUXCS OI[CHOK.

a) MoxkeT Jn pa3HOCTh PEHTUHIOB, BEIYUCICHHBIX 110 CTApPOH M HOBOH CHUCTEMam

1

OLICHHWBAHUS, PABHATHCS —— ?
18

0) Moxer 1 pa3HOCTh PEHTUHTOB, BBIYMCICHHBIX MO CTApO W HOBOM cHCTeMaM
1

OLICHUBAHUS, PaBHATHCS 17 ?

B) Haiigure HamOonbliiee BO3MOXHOE 3HAYCHHE PA3HOCTH CTApOrO0 M HOBOTO
PEUTHHTOB.
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Tpennpoounasi padora no MATEMATUKE
11 kaace
21 nexabps 2017 roga
Bapuant MA10212
(mpoduIbHBIN YPOBEHB)

Bremmosmena: 1O KJ1acc

HNHCTpyKIUS M0 BBINOJHEHUIO PadoThI

Ha Bbimonnenue paboThl MO MaTeMaTUKE OTBOJUTCSA 3 yaca 55 MHUHYT
(235 munyT). PaboTa cCOCTOMT M3 IBYX YacTei, BKIIOYAIOMIUX B ce0s 19 3a1aHmi.

Yacte 1 comepxut 8 3agaHuil 6a30BOr0 YPOBHS CJOXXKHOCTH C KpPAaTKUM
oTBeTOM. Yacth 2 coaepXuT 4 3aJaHus TOBBIINICHHOTO YPOBHS CJIOKHOCTH
C KPaTKUM OTBETOM U 7 3aJJaHUM TOBBIIICHHOTO U BBICOKOTO YPOBHEM CIIOAKHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTbl K 3amaHusM 1—12 3anuchIBalOTCS B BHUJE IE€JIOr0 4YHCIA WIH
KOHEYHOU JIECITUIHOMN IPOOH.

[Ipu BeImonHeHnn 3amanuii 13—19 tpebyercs 3amucath MOJHOE PEIICHUE HA
OTJICTILHOM JIUCTE OyMarwu.

[Ipy BBIMOTHEHHHM 33JaHU MOXKHO IIOJB30BaThCS UYEPHOBHKOM. 3alucu
B YCPHOBHKE HE YUYUTHIBAIOTCS MPU OIICHUBAHUU PAOOTHI.

Bbanel, nosyyennsie Bamu 3a BBINOJHEHHBIC 3aJJaHUS, CYMMUPYIOTCSI.

[Tocrapaiitech BBITIOTHUTHL KaK MOXHO OoJibllie 3aJaHuii U HaOpaTh
HanOOoJIbIIIee KOJTUYECTBO 0asIIoB.

Kenaem ycnexa!
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Maremaruka. 11 xmacc. Bapuant MA10212 2

Yacre 1

Omeemom K Kaxcoomy u3z 3aoanuii 1—12 saensemcsa Koneunas oOecamuyHasn
0podb, yenoe YUCAO UAU NOCIE006AMETbHOCMb YUPp. 3anuwiume omeembol
K 3A0aHuAM 6 nojie omeema 6 mexcme padombol.

YcranoBka ABYyX CYETUYMKOB BOJBI (XOJI0MHOM 1 Topsiueii) ctout 2100 py6neit. o
YCTaHOBKHM CYETUMKOB 3a Boay minatwin 1600 pybneit exemecsuno. Ilocie
YCTAHOBKHU CYETUYMKOB €KEMECIYHAasl OTuIaTa BOJIbl cTajla cocTaBisaTh 1200 pyOiiei.
UYepe3 Kakoe HaMMEHbIEE KOJIMYECTBO MECALIEB AKOHOMHS IO OIUIATe BOJbI
MPEBBICUT 3aTpaTbl HA YCTAHOBKY CUETYMKOB, €CIM Tapudbl Ha BOAY HeE
U3MEHATCS?

OtBeT:

Ha pucyHke >XMpHBIMM TOUYKaMM I[IOKa3aHa I[€HA 30JI0Ta, YCTAHOBJICHHAs
entpobankom PD Bo Bce pabouue auu B okTsi6pe 2010 rona. Ilo ropuszonTanu
YKa3bIBAIOTCSA YHUCIIA MECAIa, M0 BEPTUKAIM — II€Ha 30J10Ta B PYOJISIX 3a rpamm.
JUis HarJasiAHOCTH KUPHbIE TOUYKU Ha PUCYHKE COEOUHEHBbI JuHuel. Onpenenure
[0 PHCYHKY, CKOJIbKO JHEH M3 JaHHOTO Mepuoja IeHa 30J0Ta Oblia OoJiblie
1305 py6uneit 3a rpamm.
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1325 5 e s e s e e .
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1310+t 1 e | /S I
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1285¢ T\ 7
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1 256 7 8 9121314151619 2021222326 272829 30

OrtBer:
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Maremaruka. 11 xmacc. Bapuant MA10212 3

Hailinute miomans TpeyrojibHHUKA, U300pa-  Yj
XKEHHOTO Ha PUCYHKE. 7t

OrtBer:

BeposiTHOCTH TOTO, YTO HAa TECTUPOBAHWU MO MaTEMaTHKE ydaliuics A. BEpHO
pemuT Oosblne AeBITH 3aaad, paBHa 0,78. BeposTHOCTH TOro, uro A. BEpHO
peuuT OoJibilie BochMU 3aaad, paBHa 0,87. Haiingute BeposTHOCTH TOTrO, 4TO A.
BEPHO PEIIUT POBHO 9 3amad.

OtBeT:

Haiinute kopens ypasnenus 10g;( X+ 4)=3.

OrtBer:

Yetpipéxyronpuuk ABCD Bmmcan B OKPY>KHOCTb. B
Yron BAD pasen 72°. Haitgute yron BCD. OtBer
JlanTe B Tpajycax. C

OrtBeT:
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Maremaruka. 11 xmacc. Bapuant MA10212 4

Ha pucynke wusobpaxén rpapux ¢yskumn Y= f(X), onpenenéHHoll Ha
WHTEpBaJe (—10; 3). Haiinure KOIMYECTBO TOYEK, B KOTOPBIX KacaTejbHas

K rpaduKky GyHKIHMH MapajuienbHa mpsmoit Yy =—20.
y =1/ YA

T4\

OrtBer:

BricoTa konyca paBHa 42, a nuametrp ocCHOBaHUs paBeH 112.
Haitnute oOpasyrolnyro KoHyca.

OtBeT:
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Maremaruka. 11 xmacc. Bapuant MA10212 5

Yacrtn 2

16
sin?48°+sin?138°

Haiinure 3HaueHne BBIpA)KEHUS

OrtBeT:

ABTOMOOWJIb PA3rOHSAETCS HAa MNPSIMOJMHEHHOM Y4YaCTKE IIOCCE C IMOCTOSHHBIM

yckoperrem a =210 000 KM/a’. CkopocTh V (B KM/4) BBIYHCISCTCS MO (OpMyIIe

v=+2la, rne | — npoiinennsiii aBTomoOmeM nyTth (B km). Haiiure, CKONBKO

KHJIOMETPOB TIPOEJIET aBTOMOOMIL K MOMEHTY, KOT/Ia OH Pa3rOHHUTCS 0 CKOPOCTH
100 km/y.

OtBeT:

['py30BuK nepeBo3utT nmapturo medHs Mmaccoir 304 TOHHBI, €KETHEBHO YBEITUINBAS
HOpPMY TNEPEBO3KH HA OJIHO U TO K€ YHMCIIO TOHH. M3BECTHO, UTO 3a MEpPBbI JE€Hb
ObU10 mepeBe3eHO 4 TOHHBI HIeOHs. OmnpenenuTe, CKOJIbKO TOHH IIEOHS ObLIO
MEePEBE3CHO 3a MOCIESAHHM JIeHb, €CIIM BCs paboTa Oblia BRIMOTHEHA 3a 16 qHEH.

OrtBer:

Haitnute HauMeHbIIee 3HaUeHHE QyHKIIMU
2
y=e~-6e"-2
Ha otpeske [0; 2].

OrtBer:
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Maremaruka. 11 xmacc. Bapuant MA10212 6

JIna 3anucu pewenuii u omeemoe na 3aoanusn 13—19 ucnonv3yiime omoenvHolii
aucm. 3anuumiume cHaualad Homep 6vlnoaHsAemoz2o0 3adanusa (13, 14 u m. o.),
a 3amem nojiHoe 000CHO6aHHOe peuienue u omeem. Omeembvl 3anucwvléaiime
uémko u pazoopuueo.

13

14

15

16

a) Pemmte ypaBrenue 8sin® 2x+5c0s4x = 3.

5n
0) YkaxxuTe KOpHU 3TOTO YpaBHEHUS, IPUHAJIEKAIIUE OTPE3KY | 27; > |

B npaBunbHOM TpeyronapHoil nupamune SABC ¢ ocHoBanuem ABC 0OokoBoe
pebpo paBHO 7, a cTopoHa ocHOBaHus paBHa 4. Ha mpopoimkeHun pedbpa SA 3a
Touky A oTMmeueHa Touka P, a Ha mpopomxkeHun pedbpa SB 3a Touky B —

touka Q, mpuuém AP =BQ = SA.
a) Jlokaxwure, uro npsmeie PQ u SC mepneHIuKyIspHBI APYT APYTY.
0) Haiimute yron mexay miockoctsasmu ABC u CPQ.

15 X+1
15
n 9

11x+1 y 112x+1 - 11x+1 '

4.11%

Pemnre HepaBeHCTBO

OxkpyxHocTh ¢ neHtpom O, BhnucaHHas B TpeyroiabHUK ABC, kacaercs ero
ctopoH BC, AB u AC B toukax K, L m M coorBerctBenHo. [Ipsmas KM
BTOPUYHO Tepecekaer B Touke P okpyxHocTh paguyca AM ¢ nentpom A.

a) [lokaxxure, uro npsimasi AP mapasiensHa npsmoit BC.

0) [lycte ZABC=90°, AM =6, CM =4, Q — Touka mepecedyeHus: MPAMBIX

KM u AB,a T — rakas touka Ha otpeske PQ, uro ZOAT =45°. Haiigure QT .
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Maremaruka. 11 xmacc. Bapuant MA10212 7

CTpouTeNnbCTBO HOBOTO 3aBOJIa CTOUT 55 MIIH pyOsieil. 3aTpaTbl Ha MPOU3BOJICTBO

2 .
X TBIC. €AMHUI] MTPOMYKIIMA HA TaKOoM 3aBojie paBHBI 0,5X"+ 2X+ 7 MiH pyonen
B roa. Eciu mpoaykuuio 3aBofa mpoAath 1Mo [eHe P ThIC. pyOJel 3a eAMHUILY, TO

npuObUTh GUpMBI (B MIIH pyOJiei) 3a OJAMH T'OJ COCTABUT px—(O,5X2+ 2X+ 7).

Korga 3aBog Oyner moctpoeH, ¢upma OyaeT BBITYCKaTh MPOAYKIHUIO B TaKOM
KOJIMYecTBe, 4yTOObl mpuObUIL Obuta HauOosblieil. [Ipym kakoMm HaMMeHbIIEM
3HAYEHUU P CTPOUTENIHCTBO 3aBOJA OKYMUTCS He Oojee yem 3a 5 net?

Haiigute Bce nenble OTpULIaTEIbHBIE 3HAUEHMs MapameTpa d, NpU KaxaAOM U3
KOTOPBIX CYIIECTBYET TaKOe JeHCTBHTENBHOE YHCIO D>a, 4To HEpaBeHCTBO

20b>6[2a+b|+ 2|b—2|-|2a-b| - 5‘4a2 —b+ 2‘ He BBINOJIHEHO.

Bocemb skcnieproB oneHuBanu puiibM. KakIplii U3 HUX BBICTAaBUJ OLIEHKY —
nenoe uucio 6amioB or 0 go 12 BkiouuTenbHO. Bcee skcnepThl BBICTABUIIU
pasznuuHbie oueHKU. CTaphlil peUTHHT (uiIbMa — 3TO cpelHee apudmeTrdeckoe
BCEX OIIEHOK JKcrepToB. HOBBIM pedTHHT (uibMa BBIYUCISETCS CIASAYOITUM
o0pa3oM: OTOpachIBalOTCS HAUMEHbBINAss U HaWOOJbIIAs OLEHKU, W TOJCUYUTHI-
BaeTcs cpeHee apuPMETHUECKOE IECTH OCTABIIMXCS OLEHOK.

a) MoXXeT I pa3HOCTh PEUTHHIOB, BHIYMCICHHBIX MO CTapOd M HOBOHM cHUCTeMaM

1

OIICHUBAHUS, PABHATHCS —— ?
20

0) MoXeT 1 pa3HOCTh PEUTHHTOB, BRIYMCICHHBIX 10 CTAPOM M HOBOW CHCTEMaM
1

OIICHUBAHUS, PABHSITHCS ﬂ?

B) Haligute HauOosiblliee BO3MOKHOE 3HAYEHUE PA3HOCTU CTapOro M HOBOTO
PEUTHHTOB.
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