BC{Ll BCEPOCCHVCKASI OJIMMITHAJIA INKOJIbHUKOB 2022/23 rr.
MYHUIMIAJBHBIN OTAN

CNUMMUADA
LWKONBHUKOB

MATEMATHUKA
10 KJIACC

3ananusa nis o0y4varomuxcst
Bpems BoinosiHeHus1 3aganuii — 235 MUHYT
MakcuMAJIbHOE KOJHMYECTBO 0a/1J10B — 42

Hanucamv monvko omeem — mano! Bce omeemul HYyHCHO 00BbACHUMb ¢ NOMOUBIO
paccysiHcoeHuti Uiy 8ul4ucieHuil!

1. Byparuno Bbimmen u3 nomMa namnsl Kapno u npumén Ha Ilose Uyaec poBHO B
22:00. Eciu 661 CKOPOCTH, C KOTOPOU OH 11EN, Obl1a Ha 25% OGombIle, TO OH MPUIIET
o1 B 21:30. B xakoe BpeMst OH BbIIIIEI U3 JoMa?

2. Tpex3HayHOE€ 4YHMCIO, BCe IMGPB KOTOPOTO  Pa3IMYHBL, HA30BEM
cOanancupo8anHviM, €Clli OHO PaBHO CYMME€ BCEBO3MOXKHBIX JIBY3HAUHBIX YHCEN,
COCTaBJICHHBIX W3 pa3au4HbIX LUpp 3Toro uucia. [lpuBeaure mpumep Kakoro-
HUOYAb cOanaHcupoBaHHOTO yncia. OTBeT 000CHYHTE.

3. Ha TypHHpe KaXIblil U3 y4aCTHUKOB JIOJDKEH OBLI ChI'paTh C KaXAbIM M3
OCTaBIIMXCS POBHO MO OJHOM MapTUH, HO JBOE YYACTHUKOB BBIOBUIM IO XOIY
TypHUPA, ChITPaB TOJBKO MO 4 maptuu. [103TOMy 4MCIO BCEX CBHITPAHHBIX HapTUI
OKa3aJioch paBHBIM 62. CKOJIBKO BCEro ObLJIO YHACTHUKOB?

4. CymecTBYIOT JIM TOJIOKHTENbHBIE Yncia @, b, ¢ Takue, yro uncna d u Jd

SIBJISIIOTCSI COOTBETCTBEHHO KOPHSAMU ypaBHEHUH ax? +bx—c=0 u

Jax? +Jbx—-+c=07?

5. B tpeyromsauke ABC co croponamn AB = 5, BC = 17 u AC = 4 Ha

ctopone AC B3sita Touka M Tak, yuto CM = 1. Haiigure paccTosHHE MEXAY
LHEHTPaMH OKPYKHOCTEW, OMMCAHHBIX OKOJIO TpeyroapHukoB ABM nu BCM.

6. B mkonapHOM BukTOpuHEe yudacTtBoBaiu 100 yueHukoB. Ilocie monBeneHus
UTOTOB OKa3ajoCh, 4YTO JIFOObIE 66 M3 HUX BMecTe 3apadoranu He meHee 50% oT
oOLIEro KoJu4ecTBa MPHU30BbIX OYKOB. Kakoil HanOONBIIMI MPOLEHT OYKOB MOT
3apaboTaTh OJUH YYaCTHUK BUKTOPUHBI?
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MatepuaJibl 1Ji51 4I€HOB KIOPH (KJIH0YH, KPUTEPUH OLIEeHUBAHWS)

1. Byparuno Bbimen u3 goma namnsl Kapno u npumén Ha Ilone Yyaec poBHO B
22:00. Eciiu 661 CKOPOCTH, C KOTOPOH OH 11EN, Obl1a Ha 25% OGombIle, TO OH NPUILIET
on1 B 21:30. B xakoe BpeMsl OH BbIIIEN U3 joMa?

Otser: B 19:30.
Pemenne: Eciu Bypatuno notpatui t (4) Ha CBOM MyTh, TO C YBEJIMYECHHOM

4 1
CKOPOCTBIO OH TOTpaTuia Obl B 1,25 MeHbIIIE, T.C. gt . 3HAYNUT, OH COKOHOMHMJI OBI gt,

yT0o coctaBuiio Ol 30 MuH. CrienoBaTenbHO, Ha fopory 1o [lons Yyaec on norpaTun
2,5 ygaca, a BpImen u3 goma B 19:30.

Kpurepuu npoBepku: Bepnoe o60cHOBaHHOE pelieHre — 7 0aJJ10B, pelliecHre
HEBEPHO WJIM TOJBKO OTBET — () 0as1/10B.

2. Tpex3HayHO€ 4YHMCIO, Bce IMGPB KOTOPOTO  Pa3IMYHBL, HA30BEM
cOanancupo8anHviM, €Clli OHO PaBHO CyYMME€ BCEBO3MOXKHBIX JIBY3HAUHBIX YHUCEN,
COCTaBJICHHBIX M3 pa3NUYHbIX [Upp 3Toro uucia. [IpuBeautre mpumep Kakoro-
HUOYIb cOamaHCUpoOBaHHOTO YyKcia. OTBET 00OCHYHTE.

Pemenue: Hanpumep, umcio 132 = 13+12+32+21+31+23 sBisercs
cOalaHCUPOBAHHBIM (€CTh U JPYTHE BapUAHTHI).

Kputepun npoBepku: Jlroboe moaxossiinee Yucio ¢ IpoBepkoi — 7 6aJIoB,
pelIeHrne HEBEPHO WK TOJIBKO OTBET — () 0aJ1710B.

3. Ha TtypHuMpe Kaxaplii y4YaCTHHK JOJDKEH OBLT CHITpaTh C KaXIbIM U3
OCTaBIIMXCS POBHO IO OJHOM MapTHM, HO JBO€ YYACTHHUKOB BBIOBUIM IO XOAY
TYPHHPA, CBITPAB TOJBKO O 4 mapTHH. B UTOre KOIM4eCcTBO BCEX ChITPAaHHBIX NAPTHA
0Ka3aj10ch paBHBIM 62. CKOJIBKO BCETO OBLJIO YUaCTHUKOB?

OrtBert: 13.

Pemienne: IlycTe Bcero ObUIO N ydacTHUKOB. Torma, He cUuTas JIBOUX

(n=2)(n-3)
2

BBI6I>IBH_II/IX, MCKIY OCTAJIbHBIMU Y4YaCTHUKAMH COCTOAJIOCH HapTHﬁ.

Ecnu 311 1BOE ycmenu chirpath Mexay coOOH, TO ¢ UX ydacTheM ObUIO ChITpaHo 7
napTvii, a ecnm He ycmend, To 8 maptuil. Takum o0pa3oM, WMeeM JBa ciydas

(n=2)(n-3) (n=2)(n-3)

+8=62 umn +7=62. Pemas atu ypaBHEHUs, HAXOAUM, 4TO
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IIEpBOE HE MMEET LEIbIX KOPHEH, a BTOPOE UMEET OJWH MOJIOKUTEIbHBIA 1EIbIN
KOpeHb n =13.

Kputepun npoBepku: BepHoe obocHoBaHHOe pemieHne — 7 0aaioB. Xoj
pelleHusl BEpHBI, HO HEBEPHBIN OTBET M3-3a apu(PMETUUECKOI OMMOKU — 5 6aJIJIOB.
3aMeueHO HaJIM4YMe JBYX CJIy4aeB, HO BTOPOM HE JIOBEIECH 10 KOHI[A, IMOJy4YeH
MpaBWIbHBIA OTBET — 4 0aJja. [Ipu nepebopHOM pelIeHUN y4TeHBI HE BCE ClIydaw,
MOJTy4eH BepHBIN oTBeT — 3 GaJia. Toapko BepHBI OTBET ¢ 0OOCHOBAHHEM, UYTO OH
MOJAXOAUT — 2 0aJuia. PelieHue HEBEpHO WIK TOJBKO OTBET — () 0a/1JI0B.

4. CymiecTBYIOT JIH TIOJOXKHUTENbHBIE YHCHa A, b, C Takue, uTo uncna d u /d

SIBIISIFOTCS COOTBETCTBEHHO KOPHSIMU ypaBHEHUM ax? +bx—c=0 u
Jax? +Jbx—-+Jc=0?
OT1BerT: HET.

Pemienne: [lycTh Takue 4nciia CymecTBYIOT, IIOJCTAaBUM B YPABHEHHSI BMECTO

X 3HaueHus d u JH COOTBETCTBEHHO. Torma nMeeM c = ad2 +bd u \/_ :\/ad +\/5\/H .
B mocnennem paBeHCTBE 00€¢ 4YacTH IOJIOKUTENIBHBI, BO3BEJEM HX B KBapart:

c:(\/ad +\/B\/E)2 —ad? + 2d+/abd +bd = ad? +bd. 3naunT 2d+/abd =0, a Tak kak a u b
He paBHbl 0, To d=0. Ho, Torna u umucino ¢ 6yner paBHo 0, a 3TO MPOTHUBOPEUUT
YCIIOBUIO 33J1a4H.

Kputepun mnposepkmu: BepHoe o0ocHOBaHHOE perieHne — 7 0aJuIOB,
IOJIyYE€HO paBeHCTBO d =0, HO ATOT Cllydall HE HMCKIIOUEH — 2 0aJula, penieHue
HEBEPHO WJIM TOJIBKO OTBET — () 0a/1JI0B.

5. B Ttpeyromsuuke ABC co croponamu AB = 5, BC = V17 u AC = 4 na
ctopone AC B3sita Touka M Tak, yuto CM = 1. Haiinure paccTossHHE MEXAY
LIEHTpaMHU OKPY>KHOCTEM, ONUCAHHBIX OKOJI0 TpeyrojbHukKoB ABM n BCM.

OTtgert: 2.

Pemenne: IIposenem Boicoty BH nHa cropony AC. ITycts CH = X, Torna BH =
4 — X. TIlo Teopeme Iludaropa w3 JABYX TPEYroJbHUKOB HMEEM
BH2=BC2-CH2=17-x?> n BH?=AB2-AH? =25-(4—x)2. TIpupaBHsB mpaBHIC
4acTh 00OMX PaBEHCTB, MOMyuyuM X =1, a 3Ha4uT Touku M u H conagaror. Torna
TpeyroapHukn ABM n BCM — npsiMoyrosbHbl€, HEHTPBI OMMCAHHBIX OKPYKHOCTEMN
nexar Ha cepeauHax runoreHy3 AB m BC. PaccrosiHue mexay HeHTpaMu paBHO
JUIMHE CpeHEN JIMHUU, TapauienbHoi ctopone AC, T.e. paBHO 2.



BC{Ll BCEPOCCHVCKASI OJIMMITHAJIA INKOJIbHUKOB 2022/23 rr.
MYHUIMIAJBHBIN OTAN

CNUMMUADA
LWKONBHUKOB

MATEMATHUKA
10 KJIACC

Kpurepun nposepku: BepHoe 000CHOBaHHOE perieHne — 7 0aJJI0B, pELICHUE
HEBEPHO WJIM TOJIBKO OTBET — () 0a/1/10B.

6. B mkoneHO# BukTOpHHE ydacTBoBamu 100 ydenmkoB. [locnme monBeneHus
UTOTOB OKa3ajoch, 4TO JIIOOBIe 66 M3 HUX BMecTe 3apabotamu He meHee 50% ot
oOIIEro KOJWYecTBa MPHU30BbIX OYKOB. Kakoil HamOOJBIIMI MPONEHT OYKOB MOT
3apaboTaTh OANH YYaCTHUK BUKTOPUHBI?

Otsert: 25%.

Pemenne: /fonyctum yyactHuk X HaOpan HauOONbIINWNA MPOLIEHT OYKOB — X% .
Pa3o0beM ocTanbHBIX yyacTHUKOB Ha Tpu rpynnsl A, B u C o 33 uenoseka. IlycTs B
ITHUX TPYIIAX CyMMapHO YYaCTHHKH HaOpadu COOTBETCTBEHHO &, D M C MpOIEeHTOB
oukoB. Torma

2(100—x)=2(a+b+c)=(a+b)+(a+c)+(b+c)>50+50+50=150.
CrenoBarteiibHO, X < 25.
[IpuBenem npumep, Ipu KOTOPOM MaKCUMaJbHBIA MPOIEHT OyAeT paBeH 25.

o 75 25
Ecnu Obl kaxaplii U3 y4acTHHKOB, KpoMe X, 3apaboTal 99 =§% BCEX OYKOB, TO

mo0bIe 66 U3 HUX cymmapHo HaOpanu 01 50%, a cam X — 25% Bcex OuKoB.

Kpurepun npoepku: BepHoe o6ocHOBaHHOE pelieHUEe — 7 0aJI0B, TOJIBKO
JI0OKa3aHa oreHKa «He Oonee 25%» — 4 O6anja, TOJNBKO MPHUBEIACH IMOIXOISAIINI
npuMep — 3 0asia, perieHue HEBEPHO WK TOJIBKO OTBET — () 0aJLI10B.



