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. Mwuuwa, Neta, Kona n Baca urpanmn B «N0AKMAHOro AypaKa», BCero cbirpanu 16
napTuit. Kaxkabii ocTancs «B Aypakax» XxoTa bbl o4MH pas. M3BecTHO, 4To bosblue
BCcex ocTaBanca Muuwa, a MNeta n Kona B cymme octannce 9 pas. CKoNbKO pas ocTanca
«B Aypakax» Baca?

OTBET: 1.

PeweHue: MNMeTa nnan Konsa octanca He meHee 5 pas, 3HauMT MuLua octaBanca He

MeHee 6 pas, cneposBaTenbHO Bacsa octancs ogmH pas (0 pas oH He MOr MO YCNOBUIO).
2. HanauTe HamMmeHbluee HaTypanbHoe N, Takoe, To N+2 aenutca (6e3 octaTka) Ha 2,

N+3 —Ha 3, ..., N+10 —Ha 10.

OTBET:2520.

PeweHune: 3ametum, 4to N g01KHO BbITb KpaTHO 2,3,4, ..., 10, chepoBaTenibHO, N=
HOK (2,3,4,..,10)= 23x3°x5x7= 2520.

3. NAatepo 6eryHoB berkanu actadety. Ecnm 6bl NnepsbIn 6exkan B ABa pasa bbicTpee, TO
OHM 6bl NOTPaTUAN Ha 5% meHblue BpemeHU. Ecan 6bl BTOpoi 6exxan B ABa pasa
6bicTpee, To noTpaTuan 6bl Ha 10% meHblwe BpemeHu. Ecnun 6ol TpeTuin 6exkan B ABa
pa3a b6bicTpee, To NoTpaTUAM bbl Ha 12% meHblue BpemeHU. Ecnm Hbl yeTBEPTHIN
6erkan B ABa pasa bbicTpee, TO NoTpaTUAM Bbl Ha 15% MeHbLe BpemeHU. Ha CKobKo
NPOLLEHTOB MeHbLLE BPeMEHU OHM Bbl NOTPaTUAMU, ecnum bbl NATLIN Herkan B ABa pasa
6bicTpee?

OTBET: Ha 8%

PeweHue: Ecin 6bl Kaxkaplii 6exxan B ABa pa3a 6bicTpee, TO OHM Npobexkany Hbl
6bicTpee Ha 50%. 3HauuT, ecnm 6bl 5-11 6exxan bbicTpee, TO BpEMA YMEHbBLUMAOCD Obl
Ha 50-5-10-12-15 = 8%.

4. MOXHO N1 pacctaBuTb ymcna 2016, 2017, ..., 2024 Ha yKasaHHble No3mumum (cm.
puC.), TaK, YTOObI CyMMa YMCEN CTOALLMX HA KaXKA0M CTOPOHE Tpeyro/ibHUKA bblna

OoMHaKoBON?



OTBET: [a, MOXXHO, CM. puC.

PeweHune: CHayana noctaBMM BO BCEX TOUKax cpegHee 3HadveHue 2020. MoTtom

pacctasum 0,+/-1, +/-2, +/-3, +/-4, TaK, UTOBbI CyMMa Ha Kax0M cTopoHe bbina

paBHa 0 (cm. puc). Bo3moXKHbl U Apyrue BapMaHTbl PacCTaHOBKU.
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5. [aH kBagpaT 1x1. Pa3pexbTe ero Ha 5 NpAMOYyrosibHMKOB, TakK, 4Tobbl Bce 10 uncen,
COOTBETCTBYHOLUME LIMPUHE U BbICOTE KAXKAOTO NPAMOYro/ibHMKA BblIN Pa3ivyHbIMU
paunoHaNbHbIMU YUCAAMM.
OTBET: Bosbmem KBagpat 20x20, pasperem Ha NPAMOYrO/IbHUKMN C UesibiIMU

CTOPOHAMM (CM.pUC.), NOTOM YMEHbLUMM BCe CTOPOHbI B 20pas. BO3MOXKHbI U



Apyrve BapnaHTbl peLleHuns

15 5

13

14

17 3



Mockoscxuii cocyoapcmeaenunlil ynugepcumem umenu M. B. Jlomonocosa

OauMnuaaa MKoJIbHUKOB
«MoKopu Bopobbesbl ropbi»

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

1. HahguTte HaumeHbluee HaTypanbHoe N, Takoe, To N+2 aenutca (6es3 octaTtka) Ha 2,
N+3 —-Ha 3, ..., N+10 — Ha 10.

Hanante HaumeHbllee HaTypanbHoe N, Takoe, To N+2 genutca (6e3 octaTka) Ha 2,
N+3 —Ha 3, ..., N+10 — Ha 10.
OTBET:2520.

2. Narepo 6eryHoB berxkanu sctadety. Ecnm 661 NnepsbI 6exkan B ABa pa3a bbicTpee, TO
OHM 6bl NOTPaTMAM Ha 5% MeHblue BpemeHU. Ecnum 6bl BTOpoin 6exkan B ABa pasa
6bicTpee, To NOTPaTUAKM 6bl Ha 10% MeHblue BpemeHU. Ecnun 6bl TpeTuii 6exkan B ABa
pa3a 6bicTpee, TO NOTPATUAM O6bl Ha 12% MeHbLle BpemeHU. Ecam 6bl yeTBepTbIN
6exxan B ABa pa3a bbicTpee, TO NOTPATUAM bbl Ha 15% MeHblue BpemeHU. Ha CKobKo
NPOLEHTOB MeHblUle BpeMeHM OHM Bbl NOTPaTUAN, ecan Bbl NATLIN 6eXkan B ABa pa3a
6bicTpee?

OTBET: Ha 8%

PeweHune: Ecnum 6bi Kaxkabiii 6exkan B Ba pa3a bbicTpee, TO OHW NpobexKanu 6bl
6bicTpee Ha 50%. 3HauuT, ecnm 6bl 5-i1 6exxan bbicTpee, TO BpEMA YMEHbBLUMAOCD bbl
Ha 50-5-10-12-15 = 8%.

3. MoHOo M paccTaBuTb Ymcna 2016, 2017, ..., 2024 Ha yKa3aHHble NO3nLMn (CM.
puc.), Tak, 4TOBbl CyMMa YMcen CTOALMX HA KaXKa0M CTOPOHE Tpeyro/ibHMKa bbina

OMHaKoBON?

OTBET: [a, MOXXHO, CM. pucC.



PeweHue: CHayana noctaBMM BO BCEX TOUKax cpegHee 3HadveHue 2020. NMoTtom
pacctasum 0,+/-1, +/-2, +/-3, +/-4, TaK, 4TOBbl CyMMa Ha KaxA0M CToOpoHe 6binia

paBHa 0 (cM. puc). BO3MOXKHbI 1 Apyr1e BapuaHTbl PacCTaHOBKMU.
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4. [aH kBagpaT 1x1. PaspekbTe ero Ha 5 npsmoyronbHUKOB, TaK, 4yTobbl Bce 10 yncen,
COOTBETCTBYHOLLME WMPUHE M BbICOTE KaXKA0ro NPAMOYrobHUKA 6blM Pa3IMYHbIMMK
PauMOHANbHbIMW YNCAAMM.
OTBET: Bo3bmem KBagpaT 20x20, paspexem Ha NPAMOYro/IbHUKU C LLeNbIMMU
CTOpOHaMM (CM.pKC.), NOTOM YMEHbLUIMM BCE CTOPOHbI B 20pa3. BO3MOXKHbI U

Zpyrve BapuaHTbl peLleHuns

15 5

13

14

17 3



5. Hangute konnyectBo 10-3HAYHbIX Yncen, cymma umdp KOTopbix He npeBocxoanT 87.
OTBET: 8999999934.
PeweHue: Bcero cywectayet 9000000000 10-3Ha4HbIX Yncen. Haraem Bce umcna,
KOTOpble He NOAXOAAT, T.e. CYMMA Lndp KoTopbix 6bonbwe 87. 3anuwem 4ncio m3
OAHWX AEBATOK, ero cymma unop pasHa 90. Ecam oaHy 13 neBATOK 3aMeHUTb Ha 7
nnun 8, To cymma umodp octaHetca 6onblue 87, Takmx BapmaHToB 10+10=20. TaKkKe
MOXHO 3aMeHUTb ABe AEBATKM Ha BOCbMEPKU — Taknx BapmaHTos 10*9/2 = 45. Bcero
nonyymm 45+20+1=66 uncen, KoTpble He NOAXOAAT. 3HAYNUT OCTaNbHbie 8999999934
noaxoaAT.

6. Hanpute HaumeHbLLee HaTypanbHoe Yncno N, Takoe, 4To ymcno 99N cocTouT us
OAHUX TPOEK.
OTBET: 3367.
PeweHune. Yncno 33N A40/1KHO COCTOATb M3 OAHUX eAnHUL,. Yucno aenntca Ha 33,
ecnn oHo aenutca Ha 3 n Ha 11. Yncno cocToalee U3 OgHUX eauHNL, 4enunTca Ha 3,
€C/IN YNCNO eANHUL, KPAaTHO 3 1 aenntca Ha 11, ecnm 4ncno eguHNUL, KpaTHo 2.

HanmeHbliee Takoe uncno — 111111, 3Haumt 33N =111111, otkyaa N=3367.



Mockoscxuii cocyoapcmeaenunlil ynugepcumem umenu M. B. Jlomonocosa

OauMnuaaa MKoJIbHUKOB
«MoKopu Bopobbesbl ropbi»

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

1. Hahpgute HaumeHbluee HaTypanbHoe N, Takoe, To N+2 aenutca (bes3 octaTtka) Ha 2,

N+3 —Ha 3, ..., N+10—Ha 10.

OTBET:2520.

PeweHune: 3ametum, yto N g01KHO BbITb KpaTHO 2,3,4, ..., 10, cneposaTenibHO, N=
HOK (2,3,4,..,10)= 23x3°x5x7= 2520.

2. Narepo 6eryHoB berxkanu sctadety. Ecnm 661 NnepsbI 6exkan B ABa pa3a bbicTpee, TO
OHM 6bl NOTPaTUAN Ha 5% meHblue BpemeHU. Ecan 6bl BTOpoi 6exxan B ABa pasa
6bicTpee, To noTpaTuam 6bl Ha 10% meHblie BpemeHu. Ecam Bbl TpeTuin 6exkan B Aga
pa3a bbicTpee, To NoTpaTUAN bbl Ha 12% meHblie BpemeHU. Ecnum 6ol yeTBepTbIN
6erkan B ABa pasa bbicTpee, TO NoTpaTUAM Bbl Ha 15% MmeHbLle BpemeHU. Ha CKoibKo
NPOLLEHTOB MEHbLLE BPpeMEHU OHM Bbl NOTPaTUAN, ecnn Hbl NATbIN HerXkan B ABa pasa
6bicTpee?

OTBET: Ha 8%

PeweHune: Ecnum 6bi Kaxkabiii 6exkan B Ba pa3a bbicTpee, TO OHW NpobexKanu 6bl
6bicTpee Ha 50%. 3HauuT, ecnm 6bl 5-i1 6exxan bbicTpee, TO BpEMA YMEHbBLUMAOCD bbl
Ha 50-5-10-12-15 = 8%.

3. MoHOo 1 paccTaBuTb Ymcna 2016, 2017, ..., 2024 Ha yKa3aHHble NO3NLMK (CM.
puc.), TaK, YTOObl CyMMa YMCEN CTOALLMX HA KaXKAO0MN CTOPOHE TPeyroibHMKa bbina

OMHaKoBON?

OTBET: [a, MOXXHO, CM. pucC.



PeweHue: CHayana noctaBMM BO BCEX TOUKax cpegHee 3HadveHue 2020. NMoTtom
pacctasum 0,+/-1, +/-2, +/-3, +/-4, TaK, 4TOBbl CyMMa Ha KaxJ0I CTOpoHe 6bisia

paBHa 0 (cM. puc). BO3MOXKHbI 1 Apyr1e BapuaHTbl PacCTaHOBKMU.

(0)
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4. [aH kBagpaT 1x1. PaspekbTe ero Ha 5 npsmoyronbHUKOB, TaK, 4yTobbl Bce 10 yncen,
COOTBETCTBYHOLLME WMPUHE M BbICOTE KaXKA0ro NPAMOYrobHUKA Bbln pasnnyHbIMK
PauMOHANbHbIMWN YUCAAMMU.
OTBET: Bo3bmem KBagpaTt 20x20, pa3perem Ha NPAMOYro/IbHUKM C LebiMU
CTOpOHaMM (CM.pKC.), NOTOM YMEHbLUIMM BCE CTOPOHbI B 20pa3. BO3MOXKHbI U

Zpyrve BapuaHTbl peLleHuns

15 5

13

14

17 3

5. Hangute konnyectBo 10-3HAUYHbIX Yncen, cymma umdp KoTopbix He npesocxoauT 87.



Hainaute HaumeHblLee HaTypasibHoe Ymcao N, Takoe, 4to yncno 99N coctouT mus
OAHWUX TPOEK.

OTBET: 3367.

PeweHune. Yncno 33N g4o/1KHO COCTOATL U3 OAHUX eanHuL,. Yncno genntca Ha 33,
ecnu OHo genntca Ha 3 n Ha 11. Yncno cocroAallee U3 ogHUX eguHUL, 4eNTCA Ha 3,
€C/IM YNC0 eAMHUL, KPATHO 3 1 genunTtca Ha 11, ecam unMcno eguHNL, KpaTHo 2.

HanmeHbliee Takoe uncno — 111111, sHaumt 33N =111111, otkyaa N=3367.

OKpy»XHOCTb ¢ anameTpom AB nepecekaeT oTpe3kn ACu BC B Toukax M n N,
COOTBETCTBEHHO, NpUYeM aanHa oTpeska MN paBHa paanycy oKpy*KHocTu. Hangute

naowaab YeTblpexyronbHnka ABNM, ecnu nssectHo, uto AC=12 n BC=8.

C

OTBET: 18V/3.

Pewenwue: [lyra MN coctasnseT 60° noatomy yron C paseH 60°, cnefosaTtesibHO,
naowaab TpeyronbHMka ABC paBHa %AC - BC sin 60° = 24+/3. TpeyronbHukn ABC n

MNC nogobHbl ¢ KoapduuneHTom %, nostomy naowab MNC B 4 pa3a meHbLue —
6+/3. OTctoga nnowaas AMNB pasHa 18+/3.

HaliauTte Bce napbl HaTypanbHbIX Yncen (X,y), A58 KOTOPbIX BbINOJIHEHO PAaBEHCTBO
X*+Xy = y+92.

OTBET: (2,88); (8,4).

PeweHue: Npeobpasyem x2—1+xy—y=91. Pa3NoXnUM Ha MHOXUTENU (X-
1)(x+y+1)=7x13. O6a COMHOXMTENA NOJIOKUTENbHbI U MEPBbIA MHOXUTE/b AONKEH
ObITb MeHbLUE, MO3TOMY BO3MOMHbl BapuaHTbl X-1 =1, x+y+1=91 nan x-1=7,



Xx+y+1=13. nonyyaem otBeTbl X=2, y = 88 nnu x=8, y=4



