Mockoscxuii cocyoapcmeaenunlil ynugepcumem umenu M. B. Jlomonocosa

OauMnuaaa mKoJIbHUKOB
«MoKopu Bopobbesbl ropbi»

mo MaTeMaTUuKCE
3azsanus 3aka4yuTesnbHoro atana 2015/2016 yyeb6Horo roga aJs 5-6 kiaacca

1. Teta 3uHa npodaeT B 3/IEKTPUUYKE HOCKM — oaHY napy 3a 20 pybnen nnum 3 napbl 3a
50, npuyem ¢ KaxaoM TakoM NOKYNKKW NoayvyaeT ognHaKoByo Npmbblab. Mo Kakom
LeHe et Haao Npoaasatb 5 nap, 4Tobbl NPU 3TOM NOAYYaTb TaKYHO Ke NPUbbINbL?
OTBET: no 80 py6.

PeweHus: Ecnn ontoBas yeHa HockoB X, To 20-x=50-3x, oTkyaa x=15.
2. Uenoe uncno ysennumnu Ha 2, npm 3ToOM ero KeagpaTt ymeHbwnaca Ha 2016. Kaknum
yncno 6b110 B Havane (Ao ysennyeHms)?
OTBET: -505.
PeweHue: Pelum ypaBHEHUE (x+2)2=x2-2016.
3. HaliauTe BCe HECOKpPATUMbIE NONOXKUTENbHbIE AP0OU, KOTOPbIE YBENNYMBAIOTCA B 3

pasa, ecau yBeNYnTb U YUCUTENb U 3HaMeHaTe b Ha 12.

OTBET: 2/9.

PeweHune: 3ameTnMm, 4TO €C/IU YUCUTE/b HE MEHbLUE 6, TO OT NpubaBAeHUA K HEMY
12, oH BblpacTeT He 6onee, Yem B TPU pasa, NOSTOMY cama Apobb Tem Honee He
MOXeT yBenmunTbea B 3 pasa. Mepebupas uncnmtenun 1,2,3,4,5, nony4ymm apobu
1/3.6, 2/9, 3/18, 4/36, 5/90, 13 KOTOPbIX TO/ILKO 2/9 - HecoKpaTUmas.

4. ManeHbKuit oropog, pasmepom 6x7 meTpoB pa3buan Ha 5 KBagpaTHbIX rpasok. Bece
MEXU MeXAay rpaaKamn NPoxXoaaT napannenbHO CTOPOHaM KBagpaTa, CTOPOHaA
Ka*KA0M rpaAKM COCTAaBAAET LLe/10e YNCN0 MEeTPOB. Hangute cymmapHyro anHy
NONYUYUBLUMXCA MEXK. CUNTATb MEKN NTNHUAMU, HE UMEIOLLNMU TOLLMHbI.

OTBET: 15m.

PeweHue: 42 MOXKHO pa3buTb Ha 5 KBaAPATOB TO/ILKO OAHUM CNOCOBOM:
42=4+3%+3%42%4+2%. X CyMMapHbIit nepumeTp paBeH 4*4+4%3+4*3+4*2+4*2 = 56,
Ho Hafo OTHATb BHELWHME rpaHunLbl, X AANHA 6+6+7+7=26, a TaK}Ke y4ecTb, YTO
KaKOasa mexKa yyacTByeT B nepumeTpe ABYX KBaApaToB — MO3TOMY Hag0 NoAenuTb
Ha 2.

5. Hangwute Hanbonbluee HaTypasibHOE YNCO0, KOTOPOE HEBO3MOXHO NPEACTABUTL B
BUAE CYMMbI [BYX COCTaBHbIX Yncen.

OTBET: 11

PeweHue: YeTHble uncna, 6onbine 8 MOXKHO NPeACTaBUTb KaK CYMMY ABYX YETHbIX



yncen, 6onbwmnx 2. A HeyeTHble YMcna, bonbline 12 MOXKHO NPeACTaBUTb KaK CyMMy
9 1 YeTHOro COCTAaBHOrO YMcaa. HemocpeacTBeHHOM NpoBEpPKOM yberxkaaemca B TOM,

yto 11 TaKk NpeAcTaBUTb HENb3A.



Mockoscxuii cocyoapcmeaenunlil ynugepcumem umenu M. B. Jlomonocosa

OauMnuaaa MKoJIbHUKOB
«MoKopu Bopobbesbl ropbi»
Mo MaTeMaTHKe

3azsanus 3aka4yuTenbHoro atana 2015/2016 yyeb6Horo roga ajs 7 -8 kiaacca

1.

Llenoe uncno yseamumnm Ha 2, npm 3TOM ero KBagpat ymeHbwnaca Ha 2016. Kaknm
yncno 6b110 B Havane (4o ysennyeHms)?

OTBET: -505.

PeweHue: Pelwinm ypasHeHve (x+2)*=x’-2016.

3HalKa ckasan HesHalike, 4To 418 TOro, YToObl NepeBeCTU KMAOAYHbI B KWNOTPaMMbl

HYXXHO Pa3genntb Maccy B KMNOJIyHax Ha 4 n nonyvyeHHoe YNCI0 YyMeHbLWNUTb Ha 4%.
HesHalika peLwnn, 4To 41A NepeBosa U3 KUIOrPaMMOB B KMOYHbI HY}KHO Maccy B
KMUiorpammax yMHOXUTb Ha 4 U NONly4eHHOoe YNCNOo yBennunTb Ha 4%. Ha cKonbKo
NPOLEHTOB OT NPaBUIbHOIO 3HAaY€HMA MACCbl B KM0AYHaX OH OWnBETcs, ecnm
byneT Tak nepeBogmUTb?

OTBET: Ha 0,16%.

PeweHune: OanH KnnonyH coctasndaet 0.25*0.96 = 0.24 kr. CneposatenbHo, B 04HOM
Kunorpamme 25/6 kmnonyHos. Ecnm HesHalika byaeT nepesoauTtb 1 Kr, TO NonyymT
4*%1.04 = 4.16, uTo coctasnaet 99,84% ot 25/6.

ManeHbKuUit oropog, pasamepom 6x7 meTpoB pa3buam Ha 5 KBagpaTHbIX rpAaoK. Bee
MEXM (NpAMble, pasaensatoLLme rpagKM) NPOXoAAT NapanieslbHO CTOPOHAM
KBaZpaTa, CTOPOHA KaXA0W rpAaKN COCTaBAAET Lienoe Yncno metpos. Haraute
CYMMAPHYIO A/NHY NOAYYMUBLUMXCA MEMK.

OTBET: 15m.

PeweHue: 42 MOXKHO pa3buTb Ha 5 KBaAPATOB TO/ILKO OAHUM CNOCOBOM:
42=4+3%+342%4+2%. X CyMMapHbIit NepuMeTp paBeH 4*4+4%3+4*3+4*2+4*2 = 56,
Ho Hafo OTHATb BHELWHME rpaHunLbl, X ANNHA 6+6+7+7=26, a TaK}Ke y4ecTb, YTO
KaKOasa mexKa yyacTByeT B nepumeTpe ABYX KBAAPaATOB — MO3TOMY Hag0 NoAennTb
Ha 2.

HarguTte Hanbonblwee HaTypasbHOE YNCNO0, KOTOPOE HEBO3MOXKHO NPeaCTaBUTb B
BUAE CYMMbI ABYX COCTaBHbIX YMCen.

OTBET: 11

PeweHue: YeTHble uncna, 6onbine 8 MOXKHO NPeACTaBUTb KaK CYMMY ABYX YETHbIX

yuncen, 6onbnx 2. A HeyeTHble Yncna, 6onblume 12 MOXKHO NPeACTaBUTb KaK Cymmy



9 1 YeTHOro COCTABHOrO YMcaa. HemocpeacTBeHHOM NpoBEPKOM ybexkaaemca B TOM,

yto 11 TaKk NpeacTaBUTb HENb3A.

JEOZ+(V=x)? 1

x2+ (-x)2 2016

PewunTe ypasHeHune

OTBET:x=-2016.

1

—2x
PeweHue: 3ameTtnm, uyto x<0 n3 O[3, npeacTaBum ypaBHeHMe KaK 22 = 016"

CKO/IbKO CyLLeCTBYeT NATU3HA4YHbIX Ymucen suaa abl6c, kpaTHbix 167? (a,b,c —
npoun3Bo/bHble undpbl, He 06A3aTeNbHO pa3Hble).

OTBET: 90.

PeweHune: 3ameTnm, 4to Nepsan undpa He BANAET Ha Ae/IMMOCTb, C/ie40BaTeNbHO,
a=1,...,9. C lpyroi cTopoHbl, U3 Aenmmoctu Ha 8 BbiTekaeT, yto ¢=0 uam 8. Ecam c=0,
TO b fONKHO 6bITb YETHBIM, 3 NPK c=8 — HeveTHbIM. B 060oux cnyyasax nonyyaem no 5

BapMaHTOB, OTKyAa obliee Konmyectso 9%*(5+5) = 90.



Mockoscxuii cocyoapcmeaenunlil ynugepcumem umenu M. B. Jlomonocosa

OauMnuaaa mKoJIbHUKOB
«MoKopu Bopobbesbl ropbi»
Mo MaTeMaTHKe

3azaHus 3akaounTesbHoro atana 2015/2016 yueb6Horo roga a1 9 kJacca

1.

3HalKa cKasan HesHalike, YTo A5 TOro, YToObl NepeBeCTU KUT0NYHbI (eAMHMLA
MacCbl, KOTOPYIO UCMOJIb3YIOT KOPOTHILWKM Ha JIYyHE) B KNAOrpamMmmMbl HYXKHO
pa3aennTb Maccy B KUI0NYHAX Ha 4 U NoAyYeHHOE YMCA0 YMEHbLINTb Ha 4%.
HesHalKa pelunn, 4to Ans nepesoaa U3 KMIorPpaMMOoB B KUJTOJIYHbl HYXHO Maccy B
Knaorpammax YMHOXKUTb Ha 4 U Noay4eHHOEe YNCN0 YBENINYNTb Ha 4%. Ha cKonbKo
NPOLLEHTOB OT NPaBU/IbHOIO 3HAYE€HMUA MAcCbl B KUJI0/IyHaxX OH OLIMBETCA, ecn
6yaeT Tak NepeBoAnTb?

OTBET: Ha 0,16%.

PeweHune: OanH kKnnonyH coctasnaet 0.25*0.96 = 0.24 kr. ChegosaTenbHO, B OHOM
Kunorpamme 25/6 knnonyHos. Eciv HesHalika 6yaet nepeBoamTb 1 Kr, TO NOAYyYUT
4*%1.04 = 4.16, uTo coctasnaet 99,84% ot 25/6.

Hanante Hanbonbllee HaTypaabHOE YNC0, KOTOPOE HEBO3MOXKHO NPeACcTaBUTL B
BUAE CYMMbI ABYX COCTaBHbIX YUCEN.

OTBET: 11

PeweHune: YeTHble yncna, 6onbluime 8 MOXKHO NPeACTaBUTb KaK CYMMY ABYX YETHbIX
yncen, 6onblnX 2. A HeyeTHble YMcna, bonbline 12 MOXKHO NPeACcTaBUTb KaK CyMMy
9 M YeTHOro COCTaBHOro YMcaa. HenocpeacTBeHHOW NPOBEPKOM ybexaaemca B TOM,

yto 11 TaKk NpeAcTaBUTb HENb3A.

JET+HV=) 1

x2+ (—x)2 2016

PewwmnTe ypaBHeHMe

OTBET:x=-2016.

—-2x 1
PeweHue: 3ametnm, 4yto x<0 n3 O13, npeactaBum ypaBHeHME Kak %2 = 016"

MycTb f{x) = X*+px+q 1€ P, G — HEKOTOPbIE KOIPPULMEHTBI. Ha KaKyto HaMeHbLLYHO
BE/IMYMHY MOKET OT/INYATbCA Hanbonbluee 3HavyeHne GyHKuMn g(x) = [f(x)| ot
HaUMEHbLLEro 3Ha4YeHMA 3To GYHKLUMM Ha oTpesKe [2;6]?

OTBET: Ha 2.

Pewenue: Ana f(x) = x’+px+q HanbonblLee 3HAYEHME OT HaUMeHbLLero byaeT

OT/INYATLCA HE MeHee, YeM Ha 4 (3TO MOXKHO NoKasaTb rpaduyecku). NMoabupas g,



NONY4YMM, YTO HanbOoNbLIEE 3HAYEHNE MOAYNA OT HAMMEHbLUErO OT/INYAETCA He
Gonee, uem Ha 2. Mpumep: f(x) = (x-4)>-2.

CKOJIbKO CyLLEeCTBYeT NATU3HAUYHbIX Yncen suga ab16c, kpatHbix 167 (a, b, ¢ —
NpPou13BOJIbHbIE LNdpPbI, HE 06A3aTEeNbHO pasHble).

OTBET: 90.

PeweHue: 3ameTmm, 4To NepBas undpa He BAMAET HA AENMMOCTb, CNef0BaTeIbHO,
a=1,...,9. C lpyroi cTopoHbl, U3 Aenmmoctu Ha 8 BbiTekaeT, yto ¢=0 nnm 8. Ecam c=0,
To b 8,OMKHO BbITb YETHBIM, @ NPKU C=8 — HeYeTHbIM. B 060Mx cnyvasx nonyyaem no 5
BapMaHTOB, OTKyAa obliee Konmyectso 9%*(5+5) = 90.

B Tpaneuun KLMN wv3BecTHbl ocHoBaHus KN=25, LM=15 n 60KoBble cTOpoHbl KL= 6,
MN = 8. Hanaute AnnHy oTpesKa, COeAMHSAIOLLLErO CepeiInHbl OCHOBAHUN.

L E M

OTBET: 5.

PeweHue: Mposeaem EA napannensHo KL n EB napannensHo MN (cm. puc).
TpeyronbHUK ABE — npAMOYrofibHbI co cTopoHamu 6,8,10. EF — megnaHa, T.e. paBHa
NONOBUHE TMMNOTEHY3bl.

PewnTb B LUenbIX YNCNaX YpaBHEHUE x6=y3+217.

OTBET: (-1,-6) (1,-6) (-3,8), (3,8).

PeweHune: 3ameTtmm, 4to y3+217 >= 0, cnefoBaTenbHo, y >= -6.

Mposepsaem, yto Y=-1,-2,-3,-4,-5 He AaloT pelleHuns, npu y=-6 nonydaem x=+/-1.
3ameTum, uto y>+217 = x° >=(y+1)*, oTkypa y*+y <=72, T.e. y<=8. 3HaunT x° <=
873+217 =729. Noatomy |x| <= 3. MpoBepKa NOKa3bIBaET, YTO NOAXOAAT X=+/-3,y =
8.



