ElM9 -2017 no maTemaTuke
ba3oBbin ypOBeHb

3agaHune Ne 20
3apadm Ha JNIormkKy U cMekarky

LLlypyboBa Jlngna lNasnoBHa, yuntenb
MaTemMaTukm rumHasum Ne 92 r.
KpacHoaapa



Ky3Heuunk n koopgnHaTtHas

3apaJa: Ky3sHeuuk I'IprFEPeT BLOJTb KOOPpAMHATHOU NPAMOWU
B NtoOboM HanpaBneHun Ha eAUHUYHbIN OTPE30K 3a OAUH
NpbKOK. Ky3HeuYnKk Ha4YnHaeT npbiratb N3 Havyana
koopauHat. CKOSIbKO CYLLECTBYET Pa3fiNyHbIX TOYEK Ha
KOOpAMHATHOM NPAMON, B KOTOPbLIX KY3HEYMK MOXET
oKasaTbC4, coenaB POBHO 11 NPbIXKKOB?

lNMosicHeHue.

3aMEeTUM, YTO KY3HEYNK MOXKET OKa3aTbCs TOSbKO B TOYKaX
C HEYETHbIMN KOOpAMHaTaMu, MOCKOIbKY YMCIOo
NPbLIKKOB, KOTOPOE OH AeNnaeT, — HEYETHO.
MakcmmanbHO Ky3HEYNK MOXKET OKa3aTbCA B TOYKaX,
MOAYSIb KOTOPLIX HE NpeBbIllaeT oguHHaauaTn. Taknum
00pa3oMm, Ky3HEUMK MOXKET OKa3aTbCsl B TOYKax: —11, -9,
-7,-5,-3,-1,1,3,5,7,91n11; BCero 12 To4ex.

OTBerT: 12.



[1ocku 1 pacnunbil

3apadva. Ha nanke otmeveHbl nonepeyHble NMMHUN
KpacHOro, XXeENTOro 1 3erneHoro ueeta. Ecnm pacnmnuteb
nasriky no KpacHbIM NIMHUAM, MONYy4YNUTCA 15 KYCKOB, ecnu
Mo XenTbiM — 5 KYCKOB, a €CJi1 NO 3efieHbIM — 7 KYCKOB.
CKOmbKO KyCKOB MONYy4YnUTCS, €CNY pacnunuTb Nanky no

NMMHNAM BCEX TPEX LIBETOB?

NosicHeHue.

Ecnun pacnnmnutb nanky No KpacHbIM NIMHUAM, TO
nony4unTca 15 KyCKoB, cnegoBaTesibHO, NMUHNK — 14.
Ecnu pacnnmnuteb nanky no XenTblM — 5 KYCKOB,
criegoBartenbHo, NMMHUKN — 4. Ecnn pacnunntb No
3eneHblM — 7 KYCKOB, NUHUW — 6. Bcero nnuHun:

14 + 4 + 6 = 24 NNHWUK, criedoBaTesibHO, KYCKOB OyaeT 25.

OTBeT: 25.



[lapannenn n mepmnagnaHsbl

3apada: Ha rnobyce dpriomactepom npoBeaeHb! 17
napanneneu (Bknto4vas akBatop) n 24 mepuamaHa. Ha
CKOJTbKO YacTeun npoBegeHHbIe NMHUN pa3denstoT
NOBEPXHOCTb rnobyca?

lNosicHeHwue.

[MpencraBmm, YTO Ha rnobyce eLle He HapucoBaHbI
napannenu n mepugmaHsl. 3aMeTmm, 4YTo 24 MmepugmaHa
pasgenart rnobyc Ha 24 yacTtun. PaccmMoTpum cekTop,
obOpa3oBaHHbIN ABYMSI COCEAHMMW MEPUONAHAMM.
[lpoBegeHne nepBon Nnapannenu pa3gennuTt CEKTOp Ha
OBE 4YacTu, npoBeaeHne BTopon 4obaBuTb eLe ogHy
4yacTb, U Tak aarnee, Takum obpasom, 17 napanneneun
pa3genaT cekTop Ha 18 yacTten. CriegoBaTernbHO, BECh
rmobyc éyaet pa3douT Ha 24 - 18 = 432 yacTu.

OraoaT: 129



3apnrnaTa 3a Kornoaeu

3apava: X0351MH JoroBopuncst ¢ pabovymmu, 4To OHU
KornarT Konodew, Ha cneaytowmnx yCnoBusx: 3a nepBbIn
METP OH 3annatut um 3500 pybnewn, a 3a Kaxxabiu
crneayrwmn metp — Ha 1600 pyornen bonblue, 4em 3a
npeablaywmnin. CKOSbKo AeHEr X03AuH OO0SKEH DyaeT
3annaTtuTb paboymm, ecriv OHW BbIKOMAKT Konogew
rmyouHom 9 MeTPOB?

NMMosicHeHue.

[MocnenoBaTenbHOCTL LieH 3a METR =35())
apudymeTyecKkas Nporpeccus ¢ NepBbIM ANEMEHTOM

N PA3HOCTbIO
n(2 —1)d)
Cymma&me;ﬁglégﬁéne ot CbMeTI/IL-IeCKOI/I

nporpeccum —
+(2-3500+8-1600)
Sg = 2+ = 89100.

To ecTb, B HaWem



[1om, nogbes3abl, KBapTupbl (1)

3apada: Bo Bcex nogbesgax gomMa oguHaKoBOE YUCIO
aTaXkeu, a Ha KaxaoM aTake 0gMHaAKOBOE YMCI0
KBapTUp. INpn 3TOM Yncno ataxen B gome bornbLue
4yucna KBapTUp Ha aTa)ke, YACNO KBApPTUP Ha aTaxe
bornbLle Yyncna noabesaos, a YMCIo NOAbE3N0B
oonbLie ogHoro. CKonbKo aTaXxen B 4oOMe, eciiv BCEero B
HEM 455 KBapTup?

[NosicHeHuMe.
Uncno kBapTtup, ataxken n noabesgoB MOXET ObITb
TOJTbKO LENbIM YMCITOM. 3aMETUM, YTO YNCno 455

anenuTca Ha 5, 7 n 13. CnenoBaTernbHO, B JOME JOIMKHO
ObITb 5 Nnoabe3aa, 7 KBapTup 1 13 aTaxen.

OTBerT: 13.



[1om, nogbes3abl, KBapTupbl (2)

3apadva: Cawa npurnacun NeTio B rocTu, cKkasas, YTO XXUBET B CE€AbMOM
noabesne B kBapTupe Ne 462, a aTax ckasaTtb 3abbin. [Nogonas K
nomy, lNeta obHapyxun, 4To AOM CEMUITaXHbIN. Ha kakom aTaxe
xuBeT Cawa? (Ha kaxkgom aTaxke Y1cro KBapTup 0gMHaKoBO,
HOMepa KBapTUP B JOME Ha4YMHATCA C eAUHULbI.)

NosicHeHue.

[MockonbKy B NepBbIX 7 Noabe3nax He MeHblUe 462 KBapTUp, B
KaykOoM noabesae He MeHblle 462 : 7 = 66 KBapTUp.
CnepnoBaTernbHO, Ha KaXkaoM U3 7 3Ta)Ken He MeHbLLIEe 9 KBapTup.

[TyCcTb Ha KaXkgown NecTHUYHOW nnowlaake no 9 keaptup. Torga B
nepBbIX CEMU Noabesaax Bcero 9 - 7 - 7 = 441 kapTupa, 1 KBaptmpa
462 OKaXXeTcsl B BOCbMOM Mnoabesae, YTo NPOTUBOPEYMNT YCITOBUIO.

[TycTb Ha KaXkgon nnowiaake no 10 keapTup. Torga B nNepBbIX ceMU
nogvesnax 10 - 7 - 7 = 490 KBapTup, a B nepBbIX wectn — 420.
CnepoBarternbHO, KBapTMpa 462 HaxoauUTCA B Ce4bMOM noabesae.
OHa B HEM 42a4 No CYETY, NOCKOSIbKY Ha aTaxe no 10 KBapTup, OHa
pacnono)eHa Ha NATOM 3Taxe.

Ecnn 66l Ha Kaxxgon nnowaake 661510 No 11 KBapTup, TO B NEPBLIX
LLeCTU nogbesgax okasanocb 6bl 11 - 7 - 6 = 462 KBapTUpbl, TO €CTb
462 KBapTUpa B LLECTOM NOAbE3AE, YTO MPOTUBOPEUNT YCIOBUIO.

Tem cambiM, Calua XUBET Ha NATOM aTaxe.
OTtBerT: 5.



YnuTKa nons3eT no gepesy (1)

3apgava: YnuTka 3a JeHb 3arnon3aeT BBepX No
OepeBy Ha 4 M, a 3a HOYb Crosi3aeT Ha 3 M. BeicoTa
nepesa 10 M. 3a CKOJbKO AHEW YNUTKA BNepBbIE
OOMonN3eT A0 BeEPLUMHbI AepeBa?

NosscHeHuMe.

3a OeHb YNNTKa 3arnona3eT Ha 4 MeTpa, a 3a HOYb —
CNoN3€eT Ha 3 meTpa. Toro 3a CyTkM OHa 3anon3eT
Ha MeTp. 3a LWEeCTEPO CYTOK OHA NOAHUMETCSH Ha
BbICOTY LLIECTN METPOB. VI AHEM CcrieayIoLLero,
celbMOro, IHA OHa OKaXXETCHA Ha BEPLUMHE epeBa.

OTBeT: 7.



YNuTKa Nona3eT no gepesy (2)

3apava: HepraHasa komnaHns OypuT CKBaXXUHY On4
000bI4Yn HedTK, KOTOpas 3areraet, No AaHHbIM
reonoropasBeKku, Ha rnyouHe 3 kM. B TeueHmne
paboyero gHA OypurnbLLUMKK npoxodsT 300 METPOB B
rMyOuHY, HO 3a HOYb CKBa)XMHa BHOBb «3aUMBAETCA»,
TO €CTb 3anornHdaeTcs rpyHTomM Ha 30 MeTpoB. 3a
CKOIbKO paboumx gHen HeTAHUKN NPODYPAT CKBaXKMHY
00 rnyOunHbl 3arneraHnsa HeTn?

lNosicHeHue.

3a OeHb CKBaXXMHa yBenu4imasaeTcd Ha 300 — 30 = 270 m.
K Hayany ognHHaguaTtoro pabo4vero AHs HEPTAHUKM
NpobypAT 2700 MeTPOB. 3a oaAnHHaaUaTbIv padoymn
OeHb HEPTAHUKN NPOOYPAT eLwe 300 METPOB, TO ECTb
oonayT 00 rmyoOuHbl 3 KM.

OTBerT: 11.



Kop3anHa ¢ rpmbamu

3apava: B kopanHe nexut 50 rpubos:
PLIKUKN U rpy3au. 13BeCTHO, YTO cpeaun
NoObIX 28 rpnboB MMeeTcs XoTH Obl 0OANH
PbIXKUK, a cpeau nobbix 24 rpnbdoB XoTs Obl
oAvH rpy3ab. CKONbKO rpy3gen B KOpP3nHe?

NosicHeHue.

B KOop3nHe TOYHO NeXXnT 27 rpys3gen n 23
PbIXXUKA, TaK KaK B3ATb 28 rpy3aen, kak n 24
PbIXXUKA, HE MONy4YnTCA.

OTBeT: 27



30roTble N cepedbpsiHble MOHETHI

3apaya: B oOMeHHOM NyHKTe MOXHO COBEPLUNTbL OAHY U3 ABYX
ornepaumun:
1) 3@ 4 30M0TbIX MOHETbI MONYYNTb 5 cepebpsIHbIX U OAHY MELHYIO;
2) 3a 7 cepebpsAHbIX MOHET NOSyYnThb 5 30M0TbIX U OAHY MEOHYIO.

Y Hukonas 6b1rin Tonbko cepedbpsiHbie MOHETLI. [locne HeCKONbKMNX
noceLeHnmn 0OMEHHOrO NMyHKTa cepedbpsiHbIX MOHET Yy HEro CcTarno
MEHbLLE, 30M0TbIX HE MNOABUIIOCH, 3aTO NosiBuock 90 meaHbiX. Ha
CKOINbKO YMEHBLUUITOChb KONTMYECTBO cepebpsiHbiX MOHET Y Hukonas?

NosicHeHwe.
[locnegoBaTtenbHO nony4vyaem:

d3=5c+1m, [43-5c—1Im=0,]-5 203—25¢—5m =0,

\ & <+ &
Te=53+1u -53+7c—1nu=0]-4 —203+28c—4n=0
S 3¢c—IIM=0=3c=9%M << 1c = 3Mm.

Ecnn Hukonam 3a 1 cepebpsHyto nony4yun 3 MedHblX, a y HEro

nosiBUNock 90 MeaHbIX, TO OH ncTpaTus 30 cepebpsaHbIX (T. K. 90 :

3 = 30 cepebpsiHbIX).

Takmum ob6pa3om, y HEro KONMYECTBO MOHET YMEHbLUUITOCH Ha 30.
OTtBeT: 30



[TpsMoyronbHUK pasdbnT Ha YeThkipe

NMpPpaBUJibHbIX MHOIOYTOJIbHUKAa

3apaJa: [psamoyronbHUK pasbuT Ha YeTblpe
MEHbLUNX NPAMOYrofibHUKa ABYMSA
NpAMOSNIMHEUHBIMU pa3pe3amMu. [lepnMeTpbl TPEX
N3 HMX, HAYMHAaA C NIeBOro BEPXHEro 1 aarnee no
4acoBOW CTpenke, paBHbI 24, 28 n 16. Hangute
NepuMeETP YETBEPTEEEANAMEIFEFAAEHKAaK NoKa3aHo Ha

c d PUCYHKe. [lepuMeTp BEepXHEero JeBoro
NpAMOYronbHMKa paBHa 24, N0O3TOMY
al o4 )8 2(a+c) =24, aHanormyHo,
' ' 2(a+d) =128, 2(b+d) = 16.
}_) 3 16 [lp nomMowM MOJSIYyd4EHHOU CUCTEMBI
’ YPpaBHEHUWN Bblpa3nM 3HAUYEHUNE p 4 -

a+c=12, a=12 —c, a= 12 — c,
a+d=14, << d=14 —a, < < d =2+ c,
b+d—=S8 b+d—=S8 b+ c+2=38.

3 TpeTbero ypaBHeHNs nony4daem:h+c=60,
CnepoBaTeNibHO, UCKOMbIA NEPUMETpP paBeH 12.



BuktopuHa - npaBuibHbIE K

HElrpaBWMJibHblE OTBETbI

3apayva: Crincok 3agaHnm BUKTOPUHbBI COCTOAN U3 25
BOMPOCOB. 3a Ka)XablW NpaBUSibHbIN OTBET YYEHUK
nony4an 7 O4KOB, 3a HenpasuIbHbIA OTBET C HEIO
cnucbiBanu 10 04KOB, a Npu OTCYTCTBUU OTBETA
nasanu 0 o4koB. CKOMMbKO BEPHbIX OTBETOB Aarl
YYEHUK, HabpaBLUMKN 42 04YKa, ECINN N3BECTHO, YTO
No KpanHeEW Mmepe OauH pa3 OH ownbea?

lNosicHeHwue.

OH gan x npaBuUnbHbIX OTBETOB, y (y21)
HenpaBUIbHbLIX 1 HA z BOMPOCOB HE OTBETUI
COBCEeM. X+y+z=25

3a KaxablX nNpaBUnNbHbLIM OTBET OH nosiyyan 7, 3a
HenpaBUnbHbIN (—10), 32 HeOCBELLEHHLIN BOMPOC
— 0.

’ll 1n-. Y] n-—”,



[Tony4ynnu cuctemy n3 AByx ypaBHEHUN C TpeM4
HensBecTHbIMWN. [logbepem peLleHnss 3TON CUCTEMBI

YpaBHEHUM.

X+y+z=25

7x-10y=42=7*6

13 BTOpOro ypaBHEHURA: 7x-7*6=7(x-6)=10y.

Tak kak 4ucro 7(x-6) dennumcs Ha 7, mo u 10y deniumcs Ha
7. PaccmMmompum dea cnyyas:

1) Ecnuy=7, mo x-6=10, 3Ha4yum, x=16, moa0a
7=25-X-Y=25-16-7=2

2) Ecnu y=14, mo 7(x-6)=140, omcro0Oa, x-6=20, 3Ha4um,
X=26>25, Ymo npomuesopeyum ycrioeuio.

Taknm obpa3oMm, y4eHUK NpaBubHO OTBETUI Ha 16
BOMPOCOB.

/ @ Y W



bakTepumn B cTakaHe

3apava: Kaxxgyto cekyHay baktepus oennuTca Ha aBe
HOBble bakTepumn. U3BeCTHO, YTO BECb OOBLEM
O[HOro cTakaHa 6aktepum 3anonHaT 3a 1 4ac. 3a
CKONbKO CEeKyHA CTakaH byaeT 3anosiHeH
bakTepuUaAMUM HarMonoBUHY?

NosicHeHwue.

3aMeTuM, YTO KaXkKayro CeKkyHay B CTakaHe
CTAHOBUTCS B ABa pa3a bornblie baktepunt. To ecTb
€CNnn B KAKON-TO MOMEHT DakTepusMun 3anonHeHa
NosioBUHA CTakaHa, TO Yepes cekyHay oyaet
3arnosSIHEH BeCb cTakaH. Takum obpasom,
norictakaHa dyaeT 3anofnHeHo Yepes 59 MUHYT n 59
CEKYH[ TO eCTb Yepes 3599 cekyHA,.

OT1BeT: 3599



BeH30KONMoHKa Ha KOmnbLeBOW
aopore

3apayda: Ha konbLeBomn Jopore pacronoXXeHbl YETbIpEe
6eH30KoNoHKU: A, B, C 1 D. PaccTtoaHne mexay A v
B — 35KMm, Me>|<nyA|/|C— 20 KM, mexxgy Cn D — 20 Km,
mexay D n A — 30 KM (BCe pacCTOSIHUA N3MEPSIHOTCS
BOOJSTb KOSTIbLLEBOM AOPOrK B KpaT4yauLLlyto CTOPOHY).
Hanoute pacctoaHne mexay B n C. OTBeT nante B
KWNOMETpax.

< OpOTK Mo oYepeau Tak,
20 19 COOTBETCTBOBAsM

30 ycnoesun. Bce xopoluo, kpome
ma mexay D u A. YToObl OHO

M HY>XHO, NOABUHEM Dwu
/ B 1 A HY>XXHbIM obpasowm.
15 ) C Ooyoert 15 KM.
D

’

>



Cnacmnoo 3a BHUMaHume!



