
BcepoccCKa oMMMaIa KoJHMKo IIo MaeMaure. II (MyHMnIaJIHI) an .  

PEIIIEHHH 3AI4H 9 KIACCA. 

9.1. Ha JIOCKe HaIIMCaHO HHCJ1O 1000. Ba€ 3a OIIHy OIIeDaLIIO MOKeT IIpH6aBHT K HHCJIy J106yIO erO 

IHppy. JloKare, To 3a HeCKOJ1Ko on1epaLMi Bac CMOKeT IIOJIVHHT JIOOOe HaTVpaJIBHOe HHCJIO OT 1000 710 

2018 .  

/lox@3ame.cm6o. 

IIp6aBn1 1, Bac IOI1yHIT BCe IeJIIe CIa OT 1000 710 2000, 3 HCJ1a 1992 0T IIOJIyHHT HHC1O 

2001 = 1992 + 9. A H3 Ce1 2000 2001, mp6aBn1 Z, OH yKe CMOKeT IIOIyHITE JO6Oe IC1O OT 

2002 710 2018 ( ~rHoe, He~THOe). 

9.2. BO BpeMI TDeHHDOBKH IIO TeHHHCy B KOp3HHe Ha KOpTe 0Ka3a10C DOBHO 30 Mei. B TeeHe 

CJIeIVOIIIX I5  MHHVT KaKJIVO MHHVTy JIM6O TpeHep 6pan1 H3 KOp3HHBI DOBHO OIIHH MAH, JI6O II€TM KJIaJIH B 

KOp3HHy DOBHO OJIHH M. Morn1o JIM epe3 9TH 15  MHHVT B KOp3HHe 0Ka3aTCH pOBHO a) 21 M; 6) 20 

Mei. 

Om«em. a) Ia. 6) Her. 

Peuueue. 

a) eCIH 3a 12 MHHVT TpeHep 6pan1 3 KOp3HHEI IIO OIHOMy MHy, a 3a 3 MIHVTI ITH KIaJIH IIO OIIHOMy 

MTHy, TO B KOp3HHe OKaKeTC 30 - 1 2  + 3  = 2 1  MH. 

6) 3aMeTHM, HTO KaKJIVIO MHHVTV B KOD3HHe VBeJIHHHBaeTCH JIM6O yMeHIIaeTCH KOIHeCTBO Mei 

pOBHO Ha l .  3HaIT, KaKJIVO MHHVTy MeHHeTCH H~THOCT TeKyIIeTO KoIHeCTBa Mei B KOp3HHe. To 

O3HHaeT, HTO CIIVCTH H~THOe KOJIHHeCTBO MHHVT H~THOCT KOIHeCTBa Mei B KOp3HHe He MeHHeTCI, a 

CIVCT He~THOe KOJIHHeCTBO MHHVT H~THOCT KoIHHeCTBa Mei B KOD3HHe MeHHeTCI Ha 

IIDOTHBOIIOJIOKHy0. IHOTOMy H3 IIepBOHaHaJIBHOTO H~THOrO KOIHHeCTBa Mei B KOp3HHe 30 IITVK, CIIyCTH 

He~THOe KOJIHHeCTBO I5  MHHyT, HTHOe KOJIHHeCTBO 20 IIITVK OKa3aTC He MOT,JI0. 

3aMeae. HHBapHaHTOM IIpOLIeCCa JI06aBIeHHH H yOIJIM Mei B KOp3HHe BJIeTCH H~THOCT Da3HOCTH 

k - t ,  re k TeKVIIee KOJIMHeCTBO Mei B MHHVTy C HOMepOM t. Tax KaK IIeDBOHaHaJIHO Ta pa3HOCT 

30 - O  ~rHa, a 2Z1 CIO He~THOe, TO OTBeT OTpHLIaTeJIHi. 

9.3. KaKOe HaH6OIIIIee KOJIHHeCTBO KJIeTOK Ha IIIaXMaTHO JIOCKe MOKHO OTMeTHT TaK, TO6I LIeHTDI 

JO6IX TD~X OTMeHeHHIX KJIeTOK JIM6O JIOKaJIM Ha OHO 11p1MO, J1M60 O6pa3OBBIBaIH TDVTOJIBHHK C 

11en10i1 IJIOLIIaJ110? 

Om«em. n = 3 2 .  

Peuueue. 

Pa3O6~M IIOCKy Ha KBa/IpaTI 2 Ha 2. B KaKIIOM MOKHO OTMeTHT He 6oee 2 KIeTOK, IIOTOMy BCeTO He 
60nee 32. 



BcepoccCKa oMMMaIa KoJHMKo ITO MaeMaure. II (MyHMnIaJIHI) ban. 

A  

C  

IIpu.ep: OTMeTHM BCe 6eIe KJIeTKH. /[OKaeM, TO OHM IIOIIXOIIHT. 

aMeTIM, HTO IX LIeHTpI JIeKaT Ha peIIeTKe, cocTOLe1 H3 

KBaJIDaTHKOB IIJIOIIIaJIH 2. Ho Ha KBaIpaTHO peI~TKe I1J1OIL1a,JI 

JIO6OTO TDeVTOJIHHKa C BepIIIHHaMH B V3IX KpaTHa IIOJIOBHHe 

IJIOIIIaJIM 6a3OBOTO KBaJIpaTa (9TO MOKHO JIOKa3aT TaK. eCJIH OJIHa 

H3 CTODOH TDeVTOIBHHKa HIT IIO JIHHHH CeTKM, IIpHMeHHeM 
bOpMynIy "nIOJIOBHHa IDOH3BeIeHHH CTODOHI Ha BICOTy", 

IIpOH3BOIBHIi CIyHai CBOIIITCH K TOMy, CM. pc.:  SApc = Sgcp + 

Se S4cr) 

9.4. PeIITe B HaTypanHIx HC1ax ypaBHeHHe + y = 3 

Om«em. ( 3 ;  2 · 3 )  ( 2 · 3 ;  3") pa ue.1or0 HeoTpuaTeJHoro k. 

Peuueue. 

2 .2 .2 (x+y° 
HeCnOKHO BJIeT, TO (Xx + y)' > ' -Xy + y'  >  -(BTOpOe HepaBeHCTBO DaBHOCHJIHO TOMy, HTO 

9 

8x 11xy + 8y > 0, o eBa acT ecT 8(x - y) + 5xy. IlocxonKy cIa x + y x -xy + y 

Ie1HT 3" = + y, KaIOe H3 HHX eCT CTeIIeH TpOiKM. EIMHCTBeHHa CTeIIeH TpOiKM MeKIy (x + y) 
(x+y) (+y)° .2 .2 (x+y)° .2 .2 
- T o  -HTrax, x Xy + y'  = - T O  paBHOCHIHO 2Zx' -5xy + 2Z y'  = 0 ,  (x -2Zy)(y 

9  3  3  

2x) = 0 .  HTaK, MC1a X, y OTJIMHaOTCH B IBa pa3a, M TOTJIa MeHBIIIee 3 HHX CTeIIeHE 3 .  

9.5. B IpMOyTOJIBHOM TDeVTOJIBHHKe ABC C IpHMBIM TJ1OM C BIIHCaHHa OKDyKHOCT KaCaeTC CTOpOH AB, 

AC BC B TOKax K, M N coOTBeTCTBeHHO. BcceKTpHca yrJ1a ABC nepecexaeT 0Tpe3OK KM B TOKe 

P. eMy MOKeT 6IT paBeH yrO1 CPM? 

Om«em. 45°. 

Peuueue. 

VrJI IIaHHOTO TDeVFOJIBHHKa ABC Ip BepIIIHHaX A B 0603HaM 

epe3 2Z0 2~ COOTBeTCTBeHHO. 

OeBM1Ho, 2a + 2~ = 90°. 

aMeTHM, TO AK = AM, TaK KaK BJHOTCI KaCaTeJIBHIMM OTpe3KaMH 

KO BIIHCaHHOi1 OKDyKHOCTH. B paBHO6eIpeHHOM TDeyFOJIBHHKe AKM 

yTOII IDH BeDIIIMHe A paBeH Zc. HaT, yFJIEI IIpH OCHOBaHHH paBHI 

ITO 90° - a .  

IIoTOMy ZPKB = 90° + a. 

3aMeTHM, To 6cceKTpHca BP yr1a ABC BIHeTCH erO 0CIO 

CHMMeTpHH. Tax KaK KaCaTeIBHIe OTpe3KH BK BN paBHBI, TO TOK 

K N CMMMeTpHHBI OTHOCHTeJIBHO Ip1MO BP. HaIT, LBNP = 

LBKP. 

ZKPN = 360° 2(90° + a) - 2{3 = 180° - 2a - 2{3 = 90°. 

lr/ A KacaTeIHIe OTpe3KH CM CN paBHI. IlOTOMy IIDHMOVTOJIHIi 

TpeyrOJIBHHK CMN paBHo6epeHHr1 H ZCNM = 45°. 

B eTIp~xyrOIHHKe CNPM yrJII IIDpH BepIIIHax C P pMIe. IlOTOMy TOT eTEID~XVTOJTBHHK 

BIIHCaHHB1~. 3HaHT, BIIHCaHHIe yFJ1EI CPM CNM paBHBI. 

HraK, ZCPM = 45°. 

B 
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JIOHOJIHHTEI6HIE VKA3AHHH IIO IPOBEPKE H OIEHKE. 

9.1. 3a BepHOe O6OCHOBaHHOe peIIIeHe - 7  6a1106. 

9.2. TOJ1KO OTBeTI 0 6a1106. 

a). IHpaBJIHI IIpHMep IIpOIIeCCa JI06aBJIeHH H y6IJI Mei B KOp3HHe I 6a. 

6). IHpaBJIHIe DaCCyKJIeHHH C H~THOCTIO BHe 3aBHCHMOCTH OT TOTO HaIH JIM He Ha~JIeH 

HHBaDHaHT 6 6a106. 

9.3. 33a BepHi npMep - 4  6aa. OLeKa 2 6aa. 

9.4. [OnOIHHTJIHIX KpHTepHeB HeT. 

9.5. a). IIpaBnHIf OTBeT 6e3 O60CHOBaH -0 6a06. 

6). /I0Ka3aHa n e p n e y J p H O C T  NP MK 3 6aa. 

B). /I[oKa3aHa BICaHHOCT CMPN 3 6aa. 


