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Bceepoccuiickas 0IHMINAAA WKOIEHAKOS 10 mareMaTHKe
MyHHUBOATLHLIH 3TAA 2020-2021 y4. r.
7 wnace

Cpeannit poct 11 dyTOOMHCTOR KOMAH/IBI PABCH 182 cM. Bo BpeMsa MaTua Cy/bsl YAAMHI € [OJA OZTHO-
ro (pyrOonucTa, H cpeHHil pOCT OCTABUIMXCA CTAN 181 oM. Kaxos poct yaanersoro dyréonucra?
TleTs BBITMHCAN HA AOCKE MOAPAL BCE HATYPATRHBIS HHCAA OT 1 MO 7 ¥ MOACHATAN KOJMYECTBO BCEX HAaNWCAH-
HbIX Lidp. OHO OKa3aIoCh PABHBIM 777. Yemy paguo n?

B meuwouxe Ang Hrpel 1010 30 GOHOHKOE ¢ HHCAaMU OT 1 no 90. Kakoe HaHMEHBIIEE KOJIUYECTBO HOUYOHKOB
HY)KHO BBIHYTH HAyraj M3 MELIOHKA, 4TOGE! FapAKTMPOBAHHO MOTYMHTE GOYOHOK € THCNOM, HensimuMes Ha 3
wnHHa 5 (WM HA 3 U 5 OJIHOBPEMEHHO)?

CKONBKO CYIIECTBYET LISCTHIHAHBIX HATYPanbHeIX HHCEIL, ¥ KAKIOro H3 KOTOPBIX COCENHMe UHPpBI AMEIOT
PasHyIo Y€THOCTB?

KORs HA4epTWs1 # OTPE3KOB M OTMETHI KpacHbIM MBCTOM BCC TOUKY HX TiepecedeHtA. MOTIIo JH OKa3aThes
TaK, 9TO Ha MF060M 0Tpe3ke POBHO TPH KPaCHBIX TOUKH, ecnn a) n= 11, 6) n=1007

Beepoccniickast 01MMIHAAA IIKOILHRKOB M0 MATEMATHKE
MyHIUHNIATbHBIHA 3TaN 2020-2021 yu. T,
8 knace

TleTst BHIMHCAN HA AOCKE MOAPAN BCE HATYPAIbHBIS HHCNa OT 1 40 7 W TIGACUMTAN KOIMHMECTBO BCEX HATIHCaH-
HBIX tMPp. OHO OKa3anoCch PABHBEIM 777. Yemy pasto n?

B meiouke mis Urpbl a0To 90 GOUOHKOE ¢ YucnaMi OT 1 no 90. Kakoe HapmeHBLICE KOMHYSCTBO GOUOHKOB
HY/HO BbIHYTb HAayrajJl H3 MCLIOUKA, 4ToGbl FAPANTHPOBAHHO [OJTYUHTE GOUOHOK ¢ HHCTIOM, HenduMMen Ha 3
WM Ha 5 (MM Ha3 U5 OBHOBPEMEHHO)?

1 1

Uyiena g, b, ¢ YAOBIETBOPSIOT COOTHOLICHUIO —+—=+—=
a b ¢ a+b+c

B tpaneuin ABCD ¢ OCHOBaHHAMH AD u BC nuaroHaji MepecekatoTca B TOHKE M. Oxasanocs, yro AB=DM
u ZABD = £CBD. Moxaxkurte, uto a) ZBAD > 60", 6) AB>BC.

Kons HadepTua 10 OTpe3KOB M OTMETHI KPacHLIM LBETOM BCE TOuKH ux mepecedeHHud. [loacUNTaB KpacHbIe
TOUKH, OH 3AMETUN TAKOE CBOFCTBO: HA KWKJOM OTPE3Ke KpacHbIX tovex pasHO TpH. a) Ilpueenure npuMep
pacnonoxenys 10 OTpeskos ¢ AAHHRIM coitetsoM. 6) KaknM MokeT ObITb HAHGOABLICE KOMHICCTBO KPacHBIX
Touek AN 10 OTPe3KoB ¢ NaHHLIM CBOMCTBOM?

_Haimure (a +b)b+c)a+c).

Beepoccniickan 0IMMIHALA WKOALHUKOB 10 MATEMATHKE
MyHuiHNaTbLHBIA 3TAN 2020-2021 yu. r.
9 knace

CylIecTBYIOT JIM TaKHe TPH MOJOXKUTENBHBIX Hucra 4, b, ¢, 4TO Ka/BIA M3 TPeX KBAIPATHBIX TPEXWICHOB

ax® +bx+c, b’ +ex+a, ex? +ax +b uMeeT xoTd Ol GOUH KOPEHE?
| R |

Uncna g, b, ¢ YAOBMETBOPAIOT COOTHOWIEHUIO — +—+—=
a b ¢ a+b+c

W3 HarypambHex uncen 1, 2, ..., 101 BHIGHPAIOT TPYINly YHCEN TaK, YToGH! HanGoneinmil oMKl AennTeNDb
JEOGBIX IBYX UKCeN W3 TPyMbl GbUT GonbIle ABYX. KakyM MoxkeT GbITh HAHOONBIICE KOMHISCTBO HHCel B Ta-
Koii rpynrie?

B 1panemu ABCD ¢ ocHoBannsaMu AD 1 BC IMaroHand mepecekaroTes B Touke M. Oxasanoce, 4To AB=DM
u ZABD = ZCBD. Noxaxmve, uto a) LBAD > 60°; 8) AB>BC.

Ha mIockocTH PacnionoxkeHo 99 oTpe3koB U OTMEHEHD! BCE TOUKH HX nepeceuenust. MOrno sin okasarbes Tak,
yTo a) HA MOGOM OTPe3Ke POBHO TPH OTMEUCHHEIX touku? ©) KaigABIH OTPE3OK NEPECEKaeTes POBHO € TPEMA
ApYr¥MHy OTpeIKaMH?

. Haiigure (a+b)b+c)a+c).
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Beepoceniickas 0lMMNHAAa WKOALHHKOB NO MATEMAaTHKE
Mynununanaeuei stam 2020-2021 y4. r.
10 riaace

CyIecTBYIOT /U TaKWe TPH TOJONHTEIBHBIX UMCIa g, b, ¢, UTO KB U3 TPEX KBAJPATHBIX TPeXWICHOR

axl+bx+c, b’ +ex+a, cx? +ax +b umeer x0Ta GBI OMHH KOPEHB?

H306pazure Ha KOOPAMHATHON ITOCKOCTH MHOKECTBO TOYEK, KOOPAMHATEI KOTOPEIX YIOBNETBOPAIOT ypaBkHe-
mao 4x2y? = dxp +3.

U2 HatypaneHeIX umcen 1, 2, ..., 1001 BeIGKpaoT rpymmy 4wices Tax, 4Tobbl HanGonbwHA obmuii genwTene
MFOBBIX ABYX THces W3 rpynmel 6wl Gonbire aByx. KakuM MoxeT OBITE HAHOOIBWIEE KONHYECTBO HHCEA B Ta-
Kofi rpymme?

HaiinuTe HauGosbmee HATYPAIbHOE 9HCIO, BCe WUGPHI KOTOPOTO PA3MYHBL, A MPOW3BENeHHE THX LD
npeacTapiseT coGol KBaapaT HATYPATLHOIO HHCMA.

Han Tpeyronsuuk ABC, y koToporo £ 4 =40°, £ C=20°. Hoxkamure, uTo mHra GUCCEKTPHCHI, TPOBEISHHON
u3 BepuinHEl B, papHa AC — BC,

Beepoccniickas 0MHMIIAAAA IKOJLHHKOE N0 MATEMATHKE
Myunaunnansabiii stan 2020-2021 y4. r.
11 knace

Hz06pasuTe Ha KOOPIAMHATHOH IJIOCKOCTH MHOMKECTBO TOMEK, KOOPAMHATEI KOTOPBIX YAOBNCTBOPAIOT ypaBHe-
mao 4x2y? = dxy +3.

Pewrute ypapnerne v—x° +x+2-(sin2x—wcosx)=0.

Cronsko Ha napa6o.rle y=x 2 TOYCK (OTJ'[H'-IHBIX OT Hg4ala KOOleHHaT), TAKHX, YTQ KacaTeJIbHAA B HHUX MEpPe-

cexaeT o6& KOOPAMHATHBIC OCH B TOUKAX ¢ LEAOTHCIICHHBIMM KOOPAMHATAMH, HE MPEBOCXOMILINMU 10 adco-
moTHOH Benuuvte 20207

Jau terpasap SABC co B3aMMHO MepICHAMKYIAPHIME pEGpamu S4, SB, SC. Ilycts O — UeHTp cdephl, Onu-
CAHHOIT okoNIO TeTpasapa. JoxaxuTe, uTo TOMKHK S U O NIEKAT 10 pa3sHble CTOPOHBI OT IOCKOCTH ABC.

Haiiaure MHOKECTBO 3HAYCHUH (DYHKLUMH Y = Jx —J2—x +2sinx.



Beepoccuiickas 0AHMINALA WKOJBHAKOB 1O MATEMATHKE
MyHHUHTANBLHBIA 3Tan 2020-2021 yu. r. Pemenns 3axa.

7 kaace

7.1. Cpennuii poct 11 GyT6OTHCTOB KOMAH/RL! PABCH 182 cm. Bo Bpemsa MaTHa Cy/ibs yIaluil ¢ Mojd OfHOro ¢yrbo-
AMCTa, W CPeAHHM POCT OCTABLIMXCS CTAL 181 cM, Kaxop pocT yAaneHHOro (yrbonucra?
Otser: 192 cm. Pemenne. ITycts S — cymMMa, KoTOpas NONYSHTCA, ecni ciosknTh uis 10 ocTaBuIBxcA HyTOONHCTOB

nx poct. Tora §—=181 2 ﬁ-ﬁ=182, roe x — pocT yaaseHHoro (yrbosucTa. Orciopa S=1810 u
10 11
x=182:11-8=2002-1810=192.

72.  Tlerst BHINUCAN Ha JIOCKE MOMPSIL BCE HATYPATLHEIC HUCAd OT 1 10 # M TOACYUTAS KOMHYECTBO BCEX HAMHCAH-
HBIX Ldp. OHO OKa3aToCh PABHLIM 777. Uemy pasno #7?

Orser. 295. Pemenne. [TOCKOJIBKY BBIITHCAHO BCETO 777 undp, TO 7 AOMKHO OBITH TPEX3HAUHBIM yucnom: aei-
CTBHTENBHO, B CIyUae ABY3HAUHOro 1 ObiI0 6b1 BbinHcaHo He Gonee 9 + 2-90 = 189 1udp, a B cnyuae YETHIPEX-
spaunoro (unu 6onee) — GbI10 Obl BBIMUCAHO Gonee 9 + 2:90 + 3.900 = 2889 undp. [lycTs k — KORWYECTBO BBI-
[MCAHHBEIX TpPeX3HaYHBIX HYHCEI (k=n—-99). Torma ofmee KOXMUCCTBO BLIMMCAHHEIX UUdp PpaBHO
9 +2.90 + 3-k=777. Orciona k=196, an=k + 99=295 .

73. B memouke ;1 Urpbl Joto 90 GoUOHKOB © HuCIaMH OT 1 mo 90. Kakoe HauMeHBIIee KOJANUSCTBO GOUOHKOB
HY#HO BbIHYTH Hayraj H3 MEIIOuka, yroBE! rapaHTHPOBAHHO MONYYUTs BOYOHOK ¢ 1HUCIIOM, NeNALKMCA Ha 3
pnuHa S (mMHaA3 H S OIHOBPEMEHHO)?

Otser: 49. Pemnenne. Bynem Ha3piBaTh HCEAANERbRHIMU qpcia, Aensupecs Ha 3 win Ha 5. KonwugecTro umcen oT |
o 90, gensupaxcs Ha 3, pasno 30 (=90:3), a AendIIuXcs Ha 5 — PABHO 18 (=90:5). Ecnin cioskHTh 30+18=48, T0
iyt 9TOM Gy/yT yuTeHbl 10 OAHOMY pasy BCe HHCA, JeNIIEecs TOMBKO Ha 3 M TOTIBKO Ha 5, M ABAKIBI OymyT
yuTEHbl 4KC/Ia, ACJALMEC] O/HOBPCMEHHO Ha 3y Ha 5, T.e. gensmuecs Ha 15. KonuuecTBO TakuX (meaKab]
YUTEHHBIX YHMCEJT) PABHO 6=90:15. TTosromy, BeiuuTas 48 — 6, MOTyIHM 42 skenatensHpix uncna, OcrabHbie 48
HeskenaTenbHbIX yncen (=90 — 42) MOrM OKa3aThCs HA BRIHYTRIX cHagata GOUOHKAX, HO Toraa 49-H BLIHY ThIH
6QUOHOK rapaHTHPOBAHHO Oy NET MKENATEIHHBIM.

7.4, CKOMbKO CYWIECTBYET LISCTU3HAYHBIX HATYPATBHBIX HHCET, y KaXKIOTO U3 KOTOPHIX COCEAHNE unbpel HMEKOT

pasHylo YETHOCTH?

Oteet: 28125, Pentenue. Eciu niepsas (cTapuas) nudpa HeTHad, TO & MOIKHO BLIOPATH OJHHUM H3 YETBIPEX CrIOCO-
608 (2, 4, 6, 8), a BCe MOCIENYIOMHE — OAARUM 3 TIATH (BO3MONCHBIE KaANAATEl I BTOPOH, HeTBEPTOMN U LIe-
cro#t mappst —310 1,3, 5,7, 9, a mns TpeTeil v matol — 0, 2.4, 6, 8). B urtore rno rpasuiy rnpou3eeaeHnsa Oy-
AeM HMEThb BCEro 4.5% = 12500 uncen ¢ nepBoif YeTHOMA mippoii. AHaIOrHUHO, B Caydae Hey&THOI neppo#

undpet monyuHM 3 - 55 = 15625 uyucen. Urak, ofiee KOIUIECTBO HCKOMBIX HHCE] pasHo 28125. 3ameuanue.
MOKHO TONYUMTh TOT K€ PEe3yJIbTaT, eCiu Cpasy BOCIIONB30BATHCS MpaBuaoM ripoussenens. [lepsyio undpy
MOZKHO BBIGPATh AEBATHIO criocobamu (B3aB mobyio uudpy, kpome 0), moc/e sToro BTopyio urdpy MOKHO Bbl-
Gpath naTBIO criocofamu (B3AB mo6yio uudpy, y KOTOpOi YeTHOCTS OTAHHHA OT yetHocTH nepeoll LHdpst), U
TaK janee: CIemyromHe uudpsl MOKHO BBIOMPATh MATHIO cnocobamy (MPUHEM KOIHHECTBO crniocoGoB He 3aBU-

cuT OT Npeabiay X [Hbp). [TooToMy 10 MPABWITY NPOUSEEACHNA foydaeM pesynbrat: 9- 5.,

7.5, Kons HayepTH 7 OTPE3KOB M OTMETHI KPaCHBIM UBETOM BCC TOUKH UX nepeceucHrs. Morno an Oxa3aThed
TaK, UTO Ha JII0GOM OTPE3Ke POBHO TPH KPACHEIX TOUKH, €C a)
n=11; 6) n=100? mau—

Orger: a) morso; 6) morno. Pemenue. a) CM. npumMep Ha PUCYHKE.
HaGop oTpe3koB B TOM NpyMepe COCTOHT M3 ABYX yacTedd: B ne-
oM yacTu 6 OTpe3KOB, B Npapoii — 5. 0) Ecnu pacTionokuts 20
Konuii npapoil YaCTH NPHUMePa U3 ITYHKTa a), NONMYUHM HCKOMOE
pacnonoicenue 100 oTpe3kos.

8 waace

8.1.  IleTs BBIMMCAN HA AOCKe TMOAPAM BCE HATYPasbHBIC Hucaa OT 1 10 1 1 MOACHMTAN KOTHHYECTBO BCEX HAMMCAH-
HeiX uudp. OHO OKA3aJI0CE PaBHBIM 777. Uemy paBHO n?
Oteer. 295. Pemrenne. Cwm. 3amady 7.2.



82. B Memouke m1a Hrpsl 1010 90 GOYOHKOB C uncHaMu OT 1 10 90. Kakoe HanMeHbLISe KONMIecTBO GOUOHKOB
Hy’KHO BEIHYTH Hayraj M3 MeHIOuKa, YTOOBI rapaHTHPOBAHHO TIOTYUHTE GOUOHOK ¢ HHCIOM, JACTALUINMCS Ha 3
wIn Ha $ (WM Ha 3 1 5 ONHOBPEMEHHO)?

Oreer: 49. Pemmenne. Cu. 3amady 7.3.

1 1
8.3, Yucnaa b, ¢ YHOBICTBOPAIOT COOTHOMICHHIO —+-1- +—= B . Haitnure (a+b)(b+c)a+c).
a b ¢ a+b+te

b+c ~(b+o)
be ala+b+0)

1
OteeT. 0. Pewenne. IlepeHeceM — B NpPaByH YacTh, TOTYyHHM . Ecniu b+c¢ =0, To bymeM
a

¥MeTh (TOMHOYHB Ha 3HAMEHATE/IE)
alrabrac+bc=0 ala+b)+cl@a+b)=0 (a+b)a+c)=0.
Wrak, B mobom cnydae (a+b)b+c)a+c)=0.

8.4. B Tpaneunn ABCD ¢ ocHoBauuamMmu AD 1 BC guarogany nepecesatores B Touke M. Okasanocs, 4TO AB=DM

u LABD = ZCBD. Noxaxure, uto a) £ZBAD > 60°;6) A5>BC.
Penienne. a). M3 yciosuil 3apaum criefiyet, 4o AB = AD, MocKONbKy /DBA= /DRC = ZBDA (vx. AD || BC)wn

spaunt, AABD pasHoGeapenHpii. OG03HAUHUM p=4ABD = ZBDA = ZDBC, o= £LBAD. Torma a >,
T.K. B TpeyrofsHiKe ABD NpoTHB yrna O NeKUT CTOpOHA BD > MD = AB. Tloatomy 180° = + 2 <3a m

sHayut, o > 60°. 6) Hanee, 3aMeTHM, 4TO YrON AMB Tynoii: pefiCTBUTENBHO, TPOSKUNS Ay TodkH A Ha QHAro-
Hane DB NeXAT MexAy TOYKamH D M M, TX. B MPOTMBHOM Crydac JUIMHA MD ne npesocxoauna Obl

A, D < AD, 4T0 NpOTUBOPEHHT PABEHCTBY AD=AB=MD. Tlo cBoiicTBy BHelHero yrua AMB mist Tpeyroib-
unka MBC ¥ BRelnero yria CMB nna tpeyronbrika AMB HEpaBeHCTBO ZAMB > ZBMC zanuiercs B Bd-
ne S+ ZBCM > 8+ £BAM . Takum obpazom, £BCA > Z/BAC unosromy AB > BC.

8.5. Kosna Haueptwn 10 OTPE3KOB H OTMETHI KPACHBIM LIBETOM BCE TOHKH MX nepeceuenus. IloacunTap KpacHble
TOUKH, OH 3AMETHJ TAKOS CBOJICTBO: Ha KaXKIOM OTPE3Ke KPAaCHBIX TOHCK paBHO TPH. a) Tlpueeaunte apumep
pacrionoxeHus 10 0Tpe3Kos ¢ JaHHbIM cBolicTeoM. 6) Kakum MOxkeT OBITh HAaUGOMBIIEE KOMHYCCTEO KPaCHRIX
Todek s 10 OTPe3KOB ¢ aHHbIM CBOHCTBOM?

Otset: 6) 15. Peurenne, a) Cu. Dpumep Ha pucyHke. B kadecTse Apyroro Npumepa MOKHO B34TE ABE KONWU NPaBod
yacTH pUCYHKA H3 3apauu 7.5. 6) TMpusencHHsIA Ha pUCYHKE MPUMEP [OKa-
3BIBAET, UTO MOYCHO MONYUUTH 15 kpacHBIX Todek. Jlokakem, UTO 5T — Mak-
CHMATBHO BO3MOYKHOE YUCIIO, 3aHymepyem Bee 10 OTPEe3KoB 1 OKOJIO KakI0H
KPACHOH TOYKM 34MHMIUEM HOMEPa OTPE3KOB, KOTOPBIM OHA MPHHAMICIALT. ~
TlocKOABKY KpACHas TOUKA MPUHAIEKNT KaK MUHMMYM JIBYM OTPE3KAM, TO AN
CYMMapHOe KONHYECTBO 3aMHUCAHHBIX HOMEDOB HE MEHCE 2N, roe N —auciio - ?‘x
KPacHBIX TOYEK (HOMepa 3alHcaHbl HE N0 OAHOMY pasy). Ho no ycnosuto
KaKIBI HOMEp OTpPE3Ka 3aMHCaH Y TPEX KPACHBIX TOYEK, T.e. BCCTO 3anHcaH0 pOBHO 30 nomepor (KaucIbIA H3
10 HOMEpPOB OTPe3KOB 3alUCAH TPIDKIBI). 3uaunt, 2N <30, T.e. N £15. 3amevanue. 113 n0KasaTeNbeTRa
cremyet, 9o MakckumyM N = 15 10CTHraercd TONbKO B TOM CIyHae, KOrAa Kaxaai KpacHad TOUKa NpUHamme-
KHT POBHO ABYM OTPe3KaM (BO BTOPOM NPHMEPS 13 M. a), Tie eCTh TOYKH MEPECEUeHIs TPEX OTPE3KOB, N=14).

9 kaace

9.1, CyWwecTBYIOT JTH Takde TPH MONOMUTENBHALIX HHCha &, b, ¢, uTO KICABIL U3 TpeX KBaAPATHBIX TPEXMJIEHOB

2 2 2
axt +bx+c, bx* +cx+a, ox” +ax-+b umeer xora 6ol oAU KopeHn?
OrBeT: He cyluecTByrT. Pewenue. [Ipesinonoskim, OT MPOTHBHOIO, YTO TaKue b, ¢ cywectsytot. Toraa, paccmar-

2 2
pHBaA [AMCKPHMHHAHTBI TPEXWIEHOB, TOMY1HM b° z4ac, ¢” 24ab, G’ = 4bc . TlepeMHOKHE STH TPH HEpa-

2
BEHCTRA (¢ TIONOMKUTENBHBIMH YaCTAMH) H COKPATHR Ha a*b*c?, Gynem nvete 12 64. TpotHeopedue AOKA3bI-
paeT Hallle yreepxaerue. [pyeoii cnocob peuienus — CeNyOUNn ii. [lycTv, Ang onpencnéntocT, a £b <c, 1o-

2 .
ria M9 KBAApaTHOTO TpeXWieHa (X~ +ax-+b [OTydMM NpOTHBOpedWBOE ABOHHOE  HEPABEHCTBO
a2 4bc=4da’.

1
9.2, Uucnaa, b, ¢ yIOBIETSOPAIOT COOTHOMCHUIO L +—+ 1 = —1— .Hatanre (a+b)b+c)a+c).

a b ¢ a+b+c
Oteert. 0. Pemuenne, Cm. sajady 8.3, ’



9.3. W3 wWarypalbHeix umcen 1,2, ..., 101 pEIGHPAOT TPYIITY HHCEN TakK, yto6h] HauGonpuuil oOWUH penuTenkb
MoBLIX ABYX GHCEN W3 Ipynnbl GbUT Gonpie ABYX. Kakum MoxeT GBITh HauBonkIIee KOJIHUECTBO HYNCET B Ta-
Koit rpymne?

Orgper. 33. Pemenne. Oyewra. PazoGpem umcnma 1,2,...,101 Ha 34 MHOMKECTBA: Ay ={2}, 4, = {3.4,5},
Ay ={6,7.8},..., 433 =£99,100,101} (T.c. 4, mpu k21 COCTOHT H3 TPSX qucen 3k,3k +13k +2). B nckomoi

rpyIIe YHCeN HE MOyKeT GBITh urca u3 Ao (unaue HOJT gByx 4Hcen u3 TPYNTIBL, OMHO H3 KOTOPBIX npHHAMIE-
sUT Ag , 6811 OB <2 ), @ U3 Kai#JA0ro Ay mpu k 21 B TpymIy MOKET NonacTs He Goyiee oOHOTO UUCHa, T.K. B
MPOTHBHOM CJTyuae, eCIi B TPYTIIY MOMAjLyT COCCAHHE quena, To ux HOJ =1, a ecnu monagyT YHCIa 3ku
3k +2, 1o ux HOJl <2 (HOCKONBKY X pasHOCTb paBHa 2). 3HayuT, BCETO YHCEN B MCKOMOH rpyrne He $omb-
mee 33 (#e Gonee, ueM MO ONHOMY M3 KWKAOTO Ay mns k=1). Hpumep. PaccMOTpHUM TpYNITy HHCCH
{3,6.9,...,99}: B 310M rpynne 33 uncna u sce OHU flenaTca Ha 3.

9.4. B tpaneunn ABCD ¢ OCHOBAaHHAMH AD 4 BC InaroHanH MepecekalTes B TOYke M. Okazanoce, 4to AB=DM

u ZABD = ZCBD. Jloxaxwure, 4to a) /BAD > 60°; 6) AB>BC.
Penienne. Cwm. 3anauy 8.4.

9.5, Ha NnIoCKOCTH PACTIONONKEHO 99 OTPE3KOB M OTMEHEHE! BGE TOYKH MX TIepecedeHns. Morno JiH OKa3aTked Tak,
yTo ) Ha JI0GOM OTPE3Ke POBHO TPY OTMEHCHHBIX Touku? ©) KauIBIi OTPE3OK NEPEceKaeTcs POBHO ¢ TPeMi
JpyrdMH OTpe3Kamu?

Oteet: a) Moriio; 6) He moruio. Pemmenne. a) TIpuMep pacnoNOKEHMI MOXHO NPHBECTH, HatpyMep, Takoil: caenaem
19 kOIMIl NSTH OTPE3KOB NPABOH YaCTH B PUCYHKE 331341 7.5 1 noGaBuM UETHIpE OTPe3Ka Mpasoil YacTH B pu-
cyHke zamaud 8.5. 6) [IpennomoxuM, oT MPOTHBHOTO, UTO TaKO€ PACMONOKEHHC cyliecTByeT. PacCMOTpHM
rpad (cxemy) nepeceueHHH JaHHBIX 99 OTpe3KOB: BePIIHHBI rpaa COOTBETCTEYIOT oTpeskam, a pebpa (cBa3u)
MeLy BepLIMHAMH POBOAATCA, KOTAA COOTBETCTBYIOLLME OTPE3KA NEPECEKaroTeA, ITo ycnoBHIO 3a/1a4H, Kaxk-

rag w3 99 BepliuH rpada coeJHHEHA peSpaMu poBHO C TpeMA APYTUMH. Kaxpoe pebpo rpada coeHHAET ABS

BEPLIMHBL, TIO3TOMY OBIIee KONMHECTEO pefep paBHO (T. K. TipH TIOJCUETE B BUIS 99 .3 kaxpoe pebpo

yuTeHo gsaskabl). [Tonyquian HeLenoe Jueno peGep, 1 3HAUMT, TAKOTO PACTONOKEHNA He CYLLECTBYET.

10 wiaace

10.1. CywecTByIOT /I TAKMe TPH MONOKHTENBHEIX HHCIA 4, b, ¢, uTO KAKABI M3 TPeX KBAIPATHBIX TPEXHICHOB

axt v bx+c, byl +ex+a, cx? +ax +b nmMeeT xors Gbl ONUH KOpeHs?
Orser: He cylecTyiotT. Pemerne. CM. 33121y 9.1.

10.2. HMsobpazure Ha KOOPAMHATHON TUIOCKQCTH MHOMKECTBO TOWCK, KOOPAMHATHl KOTOPBIX YHOBRCTBOPSALOT
YPABHEHHIO 4x%y? = 4dxy +3.

Pemenne. JJaHROE YPABHCHHE MPHBENESM K SKBUBAICHTHOMY: Qxy-1)' =4 = 2xy=1% 2. Taxum o6paszom, uc-

3/2 -1/2
KOMOE MHOJKECTBO TOUEK COCTOMT M3 ABYX rumepfon y=—— ¥ y =—" (B KaXOOM KBafpante Gyner
X 2
Mo OHOI BETBU COOTEETCTBYHOLEH rHnepbon BI).
10.3. U3 warypanbHbiX yucen 1, 2, ..., 1001 BRIGUparT TPYNITy HUCEN TaK, yToBLl HauGoAbWUH oBIHKH AeNHTEND

MOBBIX ABYX UACEN U3 rpynisl Opul GoNbue ABYX. Kakum MoxeT GbITh HanGoNbLIEE KONHYECTBO HUCE B Ta-
Koii rpynne?
Oteer. 333. Pemenne. CM. aHAJIOTHUHYK 321249y 9.3.

10.4. Haitnure HamGosslliee HaTYpaibHOE UHCIO, BCC ugdppl KOTOPOTO PasNH4HBL, & MPOH3BEASHUE STHX updp

npescTaBAsgeT cO00H KBAAPAT HATYPAILHOIG HHCITA.

Oreer. 986431, Pemenne, QUEBMIHO, CPEAM ITHX LAQP HYIA HOT. Hanee, nmeem 1:2...-9=273%51.7", Tlostomy
Hapo yopaTe uudpel 5, 7, a TAKKE HYHHO HCHETHYIO CTeneHb ABOMKY cAenaTh YETHOH. JHAYHT, HANO yOpathb
mudpy 2: O4EBUIHO, HE CICAYST yGupare 1udper 6 U 8, T.K. HaM HYKeH MAKCHMANLHBIA pesynbTaT. SIcHO, 4TO
ocTaBLIMECA LGPl HYKHO PACIONOKHUTE B NOPAAKS y6rBann: 986431, B pesynbTaTe fOMYIHM MpoU3BEe-

yue >THX Ludp, pasHoe 5134= (72)%. :



10.5. [lau TpeyronsHUK ABC, ¥ KOTOPOTO 2 A=40° 4 C=20° Hokaxure, 4T0 ANHHA BUCCEKTPUCH, TPOBEACH-

Ho# 3 BepmuHbl B, pasna AC — BC.
Pemenne. [lycts BM — GuccexTpuca yrna B. Toctpoum A ABC 10 paBHOGEAPEHHOTO TPEYTOIBHIKA ADC, npopon-
B orpesok CB 3a TOUKy B Tak, urto CD = CA (ouesnpuo, CB<CA, T.K. yroi B Gonblie yra A). Umeem:

/DBA ==20°+ 40" = 60° no ¢BOACTBY BHELIHEroc YTIA. Snaunt, £ ABM= £ MBC = 60°=Z DBA . Mlanee,
JDAC = 180°-20

=80°, £ DAB = 80°—40°=40°. 3HauuT, TPeyTOAbHNKH ABM u ABD pasHsl (110 00-

weit cropone AB ¥ paBHBIM TPHAESKALINM yrnam). Torna DB = BM 1 nostomy BM=CD-BC=4C-BC.
11 knace

11.1. Msofpasute Ha KOOPAMHATHOH IUIOCKOCTH MHOMECTBO TOUEK, KOOPNMHATHL KOTOPHIX YAOBNSTBOPAOT
YPABHEHHIO 4x? y2 =4xy+3.
Pemenne. Cm. 3anavy 10.2

11.2. Pemmre ypaperue —x° +x+2-(sin2x —mcosx) =0.

T
Oteer. x, =-1; X, =2; X, =E. Pewrenne. IToakOpeHHOE BBHIPAKEHHE —x’4x+2 jmaér pABa KOpHA
x, =-1; x, =2 n ompepenser O3: -1<x <2. llpupaBHHBai X HYDO ckoBKky sin2x —TXCOSX =
cosx =10
cosx(2sinx — ), noly4aeMm COBOKYITHOCTB ypasienuil | | . TlepBoe ypaBHEHHE COBOKYNHOCTH €
SN X =—
2

T - n
yuerom OJI3 naet x = E , @ BTOpOe PELUEHN HE HMECT, T.K. E >1.

2
11.3. Cronbko Ha mapabone y =X~ Todek (OTAMUHBIX OT Hasana KOOPANHAT), TaKHX, HTO kacaTe/bHai B HUX

niepecekaeT 0fe KOOpAMHATHBIE OCH B TOHKAX © LENOUNCIEHRBIMM KOOPAWHATAMH, HE [PEBOCXOAAMINMHA [0
aGeontoTHoit pennuune 20207

- 2
OteeT: 44. PeureHne. YpaBHEHHE KacaTeNbHOM K napabone y=x" B Touke (Xg, Yo), o Y =x§, ecth

y—yo = 2% {x —xg) . OTCrONA HAXOIUM KOOPIMHATEL TOUeK MepeceueHHs KAcaTeNbHON ¢ 0CAMH, & HMEHHO

x
_ 0
1T

J2020 . Mockoneky 44 <~/2020 <45, To uMeeTeH 27 MOMOKUTENIBHBIX 3HAYEHHS Xo, & ¢ YYETOM CHMMECT-
pHUHBIX OTPHLATEBHEIX HX Gy/IeT BBOS Gonbmie.

s W =—x§. Takum o6pasoM, X AODKHO GBITH YETHBIM HHONOM, HE TPeBOCXOIAILHM NO MO0

11.4. Mau Tetpasap SABC ¢o B3aHMHO NEpIEHIHKYILPHEMH p&Gpamu S4, SB, SC. Tlyers O — LeHTP cepsl, onucan-
Hoit okono TeTpadapa. JokaxuTe, YTO TOUKH S 1 O nekat 1o pasHble CTOPOHBI OT MIOCKOCTH ABC.

Pemenwe. Ilycts S4 = a, SB=b, SC=c. PaccMOTpUM AEKAPTOBY cHCTeMY KOOPIYHAT B ITPOCTPAHCTEE ¢ HAYATOM KOOP-
MHAT B TOUKE S H OCAMM X, Y, Z saone SA, SB u SC cooteercTaenHo. Toraa miockocTs ABC Gynet UMeTe ypasHe-

X z
HHE —+%+-—=] (3T0 ypaBHeMHE TUIOCKOCTH B OTPE3Kax; MOKHO HEMOCPENCTEEHHO NPOBEPHTD, HTO TOHKH
¢

a
A(a,0,0), B(0,5,0) m C(0,0,c} YAOBJCTBOPAIOT 3TOMY ypasHenio). LleRTp cdepbl WMEeT KOOPAMHATHI

abc .
O[E,E,E): [Ipolle BCETO 3TO MOKA3aTh, €CMIH PACCMOTPETE MpAMOYTOJILKEIN Mapannienefnunen ¢ pebpamu S4, SB
i1 SC. Ero neHTp — Touxa O: OHa paBHOYAaleHa OT BCEX BOCHMH BEPLIMH papanjenenunesa v, 8 YaCTHOCTH, OT S,

X z
A, B u C. Tloactasnaa B BEIpLKEHHS —+ —;— +=—1 KoopAMHATH TOUKA § U O, MONY4HM, COOTBETCTBEHHO, —1 K
a c

1/2. TlockonbKy 3T0 YHCIIA Pa3HBIX 3HAKOB, TOYKH S 1 O NexxaT No pasHble CTOPOHBI OT MICCKOCTH ABC.

11.5. HaiiouTe MHOXKeCTBO 3aueHull QyHKIME Y = Jx —/2-x +2sinx.

OTBeT: [—ﬁ ;\5 +25in2]. Pemenne. OGnacts onpeAeneHus Gynkumy y = f(x) - 1o orpesok [0,2]. Hokanen,
yTo Ha uuTepsane (0;2) nponssopHa f'(X) MONOXKHTENBHA 1 3HATHT, $ynumns f(x), venpepeisaas na [0,2],
MOHOTOHHO BO3pacTaeT. meem



+2¢c08x.

et Lo s 1w
f(x)_zJIJ’z\/z-x

i1
QuepuaHo, f'(x)>0 md x € [0;5] , T.K. BCE ¢J1araeMble NONOKHTEALHEL [[poBepUM, YTO ¥ HA NOTy MHTepBAe
T.l6 "x}> 0 . V2 <15
2t yaer f'(x)> 0. JUnsg 5TOro B clemyioNHX OLIGHKAX MBI HCTIONE3YEM OUEBHIHBIC HSPaBEHCTEA <bl5n

T
7 >3, a Taloke MOHOTOHHOE YObIBaHHe QyHKIMH COSX BO BTOPOH YETBEPTH. IMpH Bcex x € [ > ] OyaeM UMeTb

i 112 27

1 1.
H COSX >C0s2 > 08— = —3 Taxim obpa-

) 1 1 1
-] =—, >
2x 22 215 3 22-% J2" "R
2

1 2 1
+2cosx > +—+2- ( 2] ={ mpu BCEX X € [%, 2] . 3HauMT, HENpephIBHag PyHK-

Y=
30M,f(x)—2\/; 2__2 " s

1M f(X) MOHOTOHHO BO3PacTaeT Ha [0,2], OTKYAA CHelyeT OTEET,



