Bropoii (04HBIi) 3TaN aKA1EMUUYECKOT0 COPEBHOBAHMS
OauMnmans!l WKOJILHUKOB «lar B Oyaymee» no o0meodpazoBare/ibHOMY MpeaMeTy
«MaremaTuka», BecHa 2021 r.

9 kaace
Bapmuanr 1
1. Pemmte nepaBenctso:  |x3 + 5x2 — 3x + 8| = [x? — 6x + 8] + |x3 + 4x? + 3x|
2. Toukm E wm K — coorBerctBeHHO cepenunbsl cropoH CD um AD kBagpara ABCD.

[Ipsimas BE nepecekaercs ¢ npsmoit CK B Touke O. Hatitn AO, eciiu ctopoHa KBajpaTa paBHa 1.

3. CoTpyIHHUK XUMHUYECKON TabOpaTopuu B3sUT OYTHUIb, COJACPIKAIIYIO YUCTBIA CIUPT, OTINI U3 HEé
YeTBEPTh KUJIKOCTH, 100aBUII TaKOH ke 00bEM BOJbI, 3aTE€M OIATH OTJIWI YETBEPTh KHUAKOCTU U OIAThH
100aBHII YETBEPTH 0OBeMa BOAbL. DTy onepanuio ot nosropua N pas. [Ipu KakoM HauMEHbLIEM 3HAYEHHUH
N npoueHTHOE ComEpKanme CiUpTa B OyThUIM CTaHET MeHbIIE 24%?

2X+ay=a+3
(a+2)x+2ay=6a—2

4, HpI/I KaKuX 3HAUYCHHAX I1apaMCTpa a CHUCTCMa nMeeT OECKOHEYHO

MHOT0 pelIeHuit?

5. B octpsiii yron Bnucanu 1-10 okpyxHOCTh paguyca 2020 MM, 3aTe€M BIUCAIU 2-10 OKPYKHOCTh
MEHBILIET0 pajinyca TakK, YTO OHA KacaeTcsl MpeblIyIIei, 0cIe BIUCATN B YTOJ TPEThIO OKPY>KHOCTD TakK,
4YTO OHA KacaeTcsl BTOPOW, M T.A. YKaXKUTe HOMEP OKPYKHOCTH HAWOOJBILEro paguyca Cpeau Tex,
y KOTOPBIX paJnyC MEHbIlle | MM, €clii KOCHHYC JIaHHOT'O yriia paBeH 7/9.

6. Urpa B koctu. [Ipu 6Gpocke mecTy NonapHo pa3INuHbIX pa3HOLBETHBIX KyOMKOB BBIIIAIAET CyMMa
B 28 0uk0B. CKOJIBKO BO3MOYXKHO Pa3IMYHbIX BAPUAHTOB C TAKOW CyMMOM?



Pemenne Bapuanra 1

Nel: |x3 +5x2—3x+8|>|x%?—6x+ 8|+ |x3+ 4x? + 3x]|
Pemenne
O603HaunM a=x2 — 6x + 8, b=x3 + 4x? + 3x.
Torna a+b=x3 + 5x2 — 3x + 8. Takum 06pa3oM, pACCMOTPHM HEPABEHCTBO
la + b| = |a| + |b| © a? + 2ab + b? = a? + 2|a||b| + b? &

ab> |a||b| © |ab| < ab & ab = 0. U3 10IXy4eHHOTO CIIEAYET, YTO PEIICHHE MCXOIHOTO HEPABEHCTBA
PaBHOCHIILHO PELICHHIO HEPABEHCTBA

(x2—6x+8)-(x*+4x*+3x) >0

x(x—4) - (x—2)-(x+3)-(x+1)=0

Oteer: [—3;—1] U [0;2] U [4; +0).

Kpurepun
bansl Kpurepuu BeICTaBICHUS
15 O60CHOBaHHOE ¥ I'PaMOTHO BBINOJIHEHHOE PEIIEHUE 3a/1a4H.
8 BepHo Hauaro pemieHWe 3a1ayy, IIOIY4YEHbl HEKOTOPBIE IPOMEKYTOYHBIE
pe3yibTaThl ( HalpuMep, YCTAHOBJIEHO, YTO IOJ MOJYJIbHOE BBIPRXKEHHUE JIEBOU
YacTU €CThb CyMMa I10J] MOJYJIbHbIX BBIPQXKEHUN M3 MPaBOW 4YacTH)lajibHe1ee
pelleHre HEBEpHO WJIM OTCYTCTBYET MJIU COAEPIKUT apU(PMETUUYECKYIO OUTHOKY
0 Pemenne He COOTBETCTBYET BBIIIENIEPEUNCICHHBIM TPEOOBAHUSIM.
Ne2: Touku E m K — coorBerctBenno cepenunbl ctropoH CD wum AD xBagpara ABCD.

[Tpsimas BE nepecekaercs ¢ npsamoit CK B Touke O. Hatitn AO, ecniu ctopoHa KBajpaTa paBHa 1.
Pemenue

ABCE=ACDK mno aBym kaTteTam, clieJOBaTeIbHO

<CBE = <DCK=90°- <BCK = <COB=<BOK=90°, 1.e. npsimas BE nepnennukynspua npsmoii CK.
ITponomxum orpe3ok CK no Touku F nepeceuenus c npsimoit AB.  [IpsimoyroasHbie TpeyroabHuku KDC
u KAF paBHEI 110 KateTy u octpomy yriy, nostomy AF=DC=AB=1.

Touka O mpuHAIEKUT OKPYKHOCTH C LIEHTPOM B TOuke A, sBISETCS BEpPUIMHON NpsSMOro yria,
ormmparomierocs Ha quamerp BF. CinemoBarensro. AO=AF=AB=L1.
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Otser: 1.



Kpurepun

bayuel Kpurepuu BbICTaBICHUS
15 O060CHOBaHHOE ¥ I'PaMOTHO BBINOJIHEHHOE PEIIEHUE 3a/1a4H.
12 IIpy npaBUIBHOM OTBETE €CTh 3aMEYaHMS K YETKOCTH €r0 M3JI0KECHUS U
000CHOBaHMS WM PELICHUE COAEPKUT apU(PMETUYECKYIO OLIHOKY.
0 Pemenne He COOTBETCTBYET BBIIIENIEPEUNCIEHHBIM TPEOOBAHUSIM.

Ne3: CoTpyAHUK XUMHUYECKOW Ja00OpaTOpUM B3sUl OYThLIb, COACPIKAILYI0 YHCTBIA CIUPT, OTIMI U3 Hed
4eTBEPTh XKUJKOCTH, 100aBUI TaKOH e 00BEM BOABI, 3aT€M OIATh OTJIMI YETBEPTh KHUJIKOCTU U OIAThH
06aBUI YeTBEPTH 06BeMa BoIbL. ITy oneparuio ot nopropua I pas. TIpu KakoM HaUMEHbIIEM 3HAYCHUH

0
N nponenTHOE conepkanue cnupTa B GYTHLIM CTAHET MEHBIIIE 24%:
Pemenne

3 1
—X —X

HYCTB B CoCyle OBLIO X JIUTPOB CIIUPTA. ITocne IIepBOro sTaria B CoOCyae CTaJIO 4 JIUTPOB CIIMpPTa U 4
JIUTPOB BOJbI.

ITocme BTOPOI'0 BBUIMBAHUA YXOAWUT YCTBCPTH BCEH KUAKOCTHU, U COOTBCTCTBCHHO, YCTBCPTH CIIMPTA,
2

3(3 3
= =x|=[=1]x
3HAYHUT OCTACTCS TPU YETBEPTH OT MMEIOIIETOCS KOJIMYECTBA - 4\ 4 4 JUTPOB CHHPTA.
[Toce TpeThero BBUIMBAHMS YXOAUT YETBEPTh BCEU >KUAKOCTH, U COOTBETCTBEHHO, YETBEPTh CIIUPTA,
2 3
3((3 3
== x|=|—-1|=x
4\ 4 4
3HAYHUT OCTACTCS TPU YETBEPTH OT MMEIOIIETOCS KOJIMYECTBA - JUTPOB CHUPTA.
n
3
— | X
Hocne N-ro srama B GyTeuIHN 4 JUTPOB CHHPTA.
n
3 24
— | x<—x
Heo6x0auMo HaiiTi HauMeHbee I, mpu koTopom 4 100 .
1 2
3 24 3 24
Ipu N =1 MOJIy4aeM 4 100 ,opu N= 2 MOJTy4aeM 4 100 ,
3 4
3 24 3 24
npu N= 3 [0JIy4aeM 4 100 ,npu N= 4 M0JIy4aeM 4 100 ,
5
3 24
—_ < _
4 100

npu N= 5 [0JIy4aeM
OrtBert: 5.



Kpurepun

baymel | Kpurepuu BeICTaBieHUsS

15 OO60CHOBAHHO IMOJTY4YEH MPABUIBHBIA OTBET

12 [Ipu 00OCHOBaHHOM pEIIEHHUH OTBET OTJIMYACTCs OT MPAaBUIBHOTO H3-3a
apu(pMeTHYECKONH OIMMOKU WIM NPU IPABUIBHOM OTBETE MMEIOTCS HEI0CTAaTKU
000CHOBaHUS

5 BepHo cocraBieHa Mojenb 3aJaud U HMMEIOTCS HEKOTOpbIE HPOABHKEHHS B
peneHuH

0 Penienue He COOTBETCTBYET HU OJTHOMY U3 BbIIIECIEPEUHCIEHHBIX YCIOBHH

2X+ay=a+3
(a+2)x+2ay=6a-2

Ned: HpI/I KaKnX 3HaYCHUAX IMapaMeETpa a CHUCTCMa HMeeT OECKOHEYHO MHOT'O

perieHuii?
Pemenue
(o dytat 3
BLIpaSI/IM IIEPEMCHHYIO X U3 TICPBOTO pPaBCHCTBA 2 , 3aMCTHM, 4YTO 3HA4YCHUC X
CYLICCTBYCT U CIUHCTBCHHO IIPpU JIOOBIX 3HAYECHUAX nepeMeHHoﬁ y H rapameTpa a.
—ay+a+3
(a+2)y—+2ay:6a—2
[ToxcraBum X BO BTOpOE ypaBHEHHE, IOJYUHM: , IpeoOpa3oBas,

a(a-2)y=(a-2)(a-5)

MOJIyYUM JIMHEHHOE YpaBHEHHE C TapaMeTPOM: .
DTO ypaBHEHHE
a=0 0-y=10 o
npu npeBpaliaeTcs B Y HE UMEET PelIeHHH,
npu & = 2 npeBpamaeTcs B 0-y=0 Y IMeeT OECKOHEYHO MHOTO PEIIeHHH
b
TIPM JPYTHX 3HAUCHUSX MapaMeTpa & MMeeT e MHCTBEHHOE PElIeHHE.

Cle/[0BaTENBHO, CHCTEMA NMEeT GECKOHEYHO MHOTO pemeHuii npu & = 2.

OrtBer: 2.
Kpurepun
bamnel | Kpurepuu BeicTaBieHus
15 O60CHOBaHHO MOJIyY€H NPAaBUIIbHBIA OTBET
12 IIpuy 00OCHOBaHHOM peIIEHHMH OTBET OTIMYaeTCs OT NPAaBUIBHOTO H3-3a
apu(METHUECKONW OMMOKM WM TIPU TMPABHIBHOM OTBETE HMMEIOTCS HEIOCTATKU
000CHOBaHUS
5 BepHo HauaTo pemieHWe 3ajadd, IOJyYeHBl HEKOTOPHIE MPOMEXKYTOUHBIC
pe3yJbTaThl, JajbHENIIee pelIeHne HEBEPHO IIM OTCYTCTBYET.
0 Penrenne He COOTBETCTBYET HH OJTHOMY W3 BBHINIETICPEUNCIICHHBIX YCIOBHHA

NeS: B octpslit yrous Bnucanu 1-10 okpyxHocTb paguyca 2020 MM, 3aTeM BIIUCAIH 2-10, MEHBILIETO paauyca
TakK, 4YTO OHa KacaeTcs npeablaymieit u T.1. Haiinure HoMep OKpy>KHOCTH, y KOTOPOU pasnyc HanOOIbIIHHA
U MeHblIe | MM, ecI KOCUHYC JJaHHOTO yriia paBeH 7/9.



Pemenue. Bnumewm B manuswiii . BCH aBe okpyxHOCTH (M. pUCYHOK) ¢ 1ieHTpamu Q u O.

B

ITo cBO#CTBY BIIMCAHHBIX OKpY)XKHOCTEH: Touka O nmexuT Ha ouccekTpuce CQ yrima «BCH.

Ilo cBoiictBy kacarensHbix: CK = CN, ZOKC = ZONC = 90°, crnenoparensno, Ttpeyromsauk OCK
npsAMoyroJibHbIN 1 KA — ero BeicoTa.

ITo hopmyie maoma U NPSAMOYroJsHOr0 TpeyroiabHuKa: 2Spoxc = AK-0C = OK - KC (1).
Tpeyronbaukun QHC um OKC — momgoOuel mo 2-m yrinam (LH u LK — mpsmeie, a £C — obuwuit),
cnenoBarensHo, OK - QC = QH - OC. Ilycts OC = x,0K = r,QH = R, Torna

r-x+r+R) =R-x =>x = TI;R_T) ().

2 2 .2 4T2R
Torma, KC* = x* —r* = TRsY

KN? = 4KA? = KC? + CN2 — 2KC - CN - 2 = ZKC? (Cos < KCN = 7 no yerosuto) => 3 (1);
ch = rKC => x = 3r => u3 (2):

3r(R—r)=r(R+1r)=>R =2r, 1.c. paauyc CICAYIOIICH OKPYXHOCTH B 2 pa3a MEHbBIIC pajuyca
2020
2N-1

u 1o treopeme Kocunycos ji1s1 Tpeyrosnbaruka KCN:

npenpiaymeid. Torna, paguyc -oif OKPYKHOCTH paBeH Ry =
210 = 1024 < 2020 < 2048 = 211 |10 N = 12.

< 1, Tak Kak

OrtBer: 12.
Kpurepun
bamnel | Kputepun BeicTaBieHUs
20 OO00CHOBaHHOE M TPaMOTHO BBITIOJIHEHHOE PENICHUE 3a/1a4H.
16 ITpu BepHOM U 0OOCHOBAHHOM XOJI€ PELIeHUs pa300paHo OAHO U3 HepaBeHCTB st 2020
WJIH pelIeHne HeIOCTATOYHO 000CHOBAHO.
13 BepHo HauaTto pemieHue 3ajaud, OOOCHOBAaHO HaWAEH paguyc -OH OKpPYKHOCTH,
JapbHeHIee peleHne HeBepPHO WIIH OTCYTCTBYET.
10 BepHo nauaro pemieHue 3amaud, OOOCHOBAaHO HaWIEH paguyc 2-OM OKPYXKHOCTH,
JanbHellee pelieHre HEBepHO WIIM OTCYTCTBYET.
0 Penrenne He COOTBETCTBYET BBHIIIECTIEPEUNCICHHBIM TPEOOBAHUSM.

Ne6: Urpa B koctu. I[Ipu 6pocke mectu nmonapHo pa3InyHbIX Pa3HOLBETHBIX KYOMKOB BBINIaJaeT CyMMa B
28 oukoB. CKOJIBKO BO3MOKHO Pa3IN4HbIX BAPUAHTOB C TAKOW CyMMON?

Pemenue

Boigenum 3 mapel u3 oukoB 1 u 6,2 u 5, 3 u 4. O4eBUAHO, YTO KOJIMYECTBO BAPUAHTOB CYMM B 28 OUYKO U
B 14 04KOB — OIMHAKOBO, T.K., HAapuUMep, i 3+6+5+4+6+4 =28 ectb napa 4+1+2+3+1+3 =14 u 1. n.
PaccMOTpuM pasnuuHble pasOuenne umcna 14 Ha 6 HaTypambHBIX crlaraeMbix — mx C3; = 1287.
JIelCTBUTENBHO, €CITU PACIONOXKUTH B psajl 14 TOUEK M MOCTAaBUTh MEXKY HUMHU S IUIIOCOB, TO MOIYYUM
pazOuenne uncna 14 Ha 6 ciaraempix. Ho cpenu aTuX BapraHTOB €CTh <«JTUITHUE» — TaKWe, TJI€ €CTh OJTHO
«Oompmmoe» uncnao 9, 8 unu 7. Uto OBl UX MOCYUTATh — HAJO PACCMOTPETHh CIEAYIOUIYIO CHUTYaIUIO.
OuyeBuaHO, TaKOE «OOJBIIIOE» YUCIO B CyMMe M3 6 HATYpaJbHBIX ClaraeMbix B 14 OYKOB MOXKET OBITh
TobKO oHO. CleaoBaTeNbHO, PACCMOTPUM pa3dueHue cymMmmbl B 14 — 6 = 8 04koB Ha 6 claraemsix, a
3aTeM B KaXkJI0M BapHaHTe OyneM 100aBisATh MO O4Yepeau K KakIOoMYy ciaraeMomy 1o 6 o4ykoB. Ywucio

TaKWX BApUAHTOB W HAJI0 UCKIIFOUUTH U3 1287, a 310: CéC5 = 126. Utak, 1287 — 126 = 1161.
OTtBeT: 1161.



Kpurepun

bambl | Kputepun BeicTaBlIeHUS

20 O60CHOBaHHOE M IPaMOTHO BBINIOJIHEHHOE PEIICHUE 3a/1a4H.

18 [Ipu BepHOM M OOOCHOBAaHHOM XOJI€ PEIICHMsI JOMYIIECHBI apU(PMUTHUYECKUE OIMUOKH HIIN
pelIeHre HeI0CTaATOYHO 00OCHOBAHO.

12 [Ipu BepHOM M OOOCHOBAaHHOM XOJI¢ pPEIICHUS HAWJICHBI HE BCE BApUAHTHI HIIM PEIICHUE
HEJ0CTaTOYHO 00OCHOBAHO.

6 BepHo Hayaro pemieHue 3a1auu, morydeHbl HEKOTOPBIC IIPOMEXYTOUYHBIE PE3YJIbTATHI (B TOM
YHUClIe JI0OKa3aHa CBS3b MEXIy cyMmamu 28 u 14), nanpHeiiniee penieHue HEBEPHO WIIU
OTCYTCTBYET.

0 Pemenne He COOTBETCTBYET BHINICTICPEUNCICHHBIM TPEOOBAHUSIM.




