Ilepewtit (3a0unblIl) OHAATUH-IMAN AKAOEMUUECKO20 COPECHOBAHUA
Ommmnuaapl WKOJILHUKOB «Illar B Oyayumiee» mo o01meodpasoBaTejibHOMY IpeaMeTy
«MartemaTuka», oceHb 2020 r.

8 knace
Bapuanr 2
1. Hackompko ~ cymma 2% + 5%+ 82 + 112 + 142+...498% + 1012 OoNbLIE  CYMMBI
12 + 42 + 72 + 102 + 13%+...+972 + 1002? (9 6annoB)
2. Kaxaplii 13 maccaxupoB aBToOyca MONYyYMJI OWJIET C IIeCTU3HAYHBIM HOMEPOM, MPUYEM BCe
HOMepa OWJIETOB - MOCIeA0BaTeNbHbIC Yrcia. Kakoe Hanbospiee KOJMYECTBO MACCAKHUPOB MOTJIO €XaTh
1
B aBTOOYCE, €CJIM POBHO Y 73 U3 HUX B HOMepe ouera ecthb 1udpa 6. (9 6anoB)
3. YeThlpe OJIMHAKOBBIX Hacoca, pa0dOTasi BMECTE, HAIOJHWIM HE(PTHIO MEPBBI TaHKEp M TPETh

BTOpOTO TaHKepa (apyroro o0béma) 3a 11 gacos. Eciu Ob1 3 Hacoca HAMOJIHWIM NIEPBEIA TaHKEP, a 3aTeM
OJIMH U3 HUX HAIOJHMI Obl YETBEPTHh BTOPOr0 TaHKEPa, TO paboTa 3aHsuia Obl 18 yacoB. 3a CKOJIBKO 4acoB

3 Hacoca MOTYT HAMOJHUTH BTOPOU TaHKEp? (9 6amnoB)
4, Han mapamnenorpamm ABCD. K — cepenwna cropousl BC, M — cepenuna Croponsl CD,
AK =18 cm, AM =9 cm, LKAM = 60° . Haitnute qimuny croponst AD. (9 6ainoB)
5. [IpennpuHUMaTenb KyInui 3[JaHHE U COOMpACTCs OTKpPhIBaTh B HEM MMAaHCUOHAT. B maHcuoHaTe

OyIyT OJHOKOMHATHBIC M JBYXKOMHATHBIC HOMepa Iuiomans 18 M2 u 63 M2 coorBercTBeHHO. OOMmIas
ioniasb, KOTOPYH0 MOXHO OTBECTH moj Homepa cocrasisger 1053 m2. IIpennmpuHumarens MOXKET
MOJEIUTh OTy IUIOUIaJb MEXAY OJHOKOMHATHBIMM M JBYXKOMHATHBIMH HOMEpaMH KakK XO4YeT.
OnnoxoMHaTHBII HOMep Oyzer ctouts 4500 pyO. B cyTkH, a AByxkoMHaTHbIN 6500 py6. B cyTku. Kakyro
HauOOJIBIIYI0 CYMMY CMOKET 3apa0daThiBaTh B CyTKU IPEIIPUHUMATEND? (12 6annos)

6. B npsimoyronsnom Tpeyronbarke ABC Ha katetax AC u BC B3aTbl Toukd P 1 Q COOTBETCTBEHHO
Tak, uto £LPBC = %AABC n £LQAC = %LBAC . Otpe3ku AQ u BP nepecekarorcs B Touke 7. Haiimure TP,
ec TQ =4 cm. (12 6amnoB)

7. NmeroTcs aBa cruasa, cocrosmue u3 mean (Cu), nunaka (Zn) u onosa (Sn). U3BectHo, urto I cruias
conepxkut 40% omnoBa, a Bropoil — 26% wmeau. IIpouentHoe conepkanne nmuHka B I m Il crumaBax
onuHakoBoe. CrutaBuB 150 kr mepBoro crutaBa u 250 Kr BTOPOro, MOJYYMJIM HOBBIM CIUIaB, B KOTOPOM
oka3zanock 30% onoBa. OnpeaenuTe, CKOIBKO KT MEJTU COJICPKUTCS B MOTYIUBIIMMCS cIutaBe. (12 6anoB)

8. Ha croponax AB u AC paBHOCTOpOHHero TpeyroibHuka ABC BbiOpanbl Touku P u R
COOTBETCTBeHHO Tak, uTo AP = CR. Touka M — cepenuna orpe3ka PR. Haiiqute BR, eciu AM = 2.

(14 6annoB)
9. Haiinute cymMmMy Bcex HaTypajbHBIX YMCENl, JECATUYHAS 3alliCh KOTOPHIX OKAaHYMBAETCS Ha TPHU

HYJIS,, UMEIOIINX poBHO 20 HATYpaNbHBIX JETUTENEH. (14 6annos)



Pemenne Bapuanra 2

1. Hackombko cymMa 22 +52+ 82+ 11% 4+ 142+...498% + 1012 OOJNbIIE  CYMMEI
12 + 4% + 72 + 102 + 13%+... 4972 + 1002? (9 6ans10B)
Pemenue

(22 4+ 5%+...498% + 1012) — (12 + 42 + -+ 972 + 100%) = (22 —12) + (52 —4?) +

+...4+(98%2 —972) + (1012 - 100>) =1- 2+ 1) +1-(5+4)+...+1-(98 +97) +
3 +201

+1-(101 4 100) = 3+ 9+...+195 + 201 =T+34= 102 - 34 = 3468

OTtBer: 3468.

2. Kaxnaplii 13 maccaxxupoB aBToOyca MONydYns OWJIET € IIECTU3HAYHBIM HOMEPOM, MpPUYEM BCe
HOMepa OMJIETOB - MociiefoBaTeNbHbIe Yrcaa. Kakoe Hanbospiiee KOJIUIECTBO MACCAKUPOB MOTIIO €XaTh

1
B aBTOOYCE, €CII POBHO Y T3 M3 HUX B HOMEpe ounera ectb mudpa 6. (9 6annoB)

Pemenue
[TycTh k - 9rc0 maccaxupoB, y KOTOPHIX B OmiieTe ecTh Iudpa 6. Toraa 4ucio Bcex maccakupoB PaBHO
13k. 3ameTuM, 4TO cpeau JHOOBIX AECSITU MOAPSA UIYLIMX HOMEPOB €CTh OJIMH, COJACPXKAIUl IIeCTepKY

Ha koHue. 3Haunt, 13k < 10(k + 1), otkyna k < ?, k < 3. Ilpu k = 3 uckomblii HaOOp HOMEPOB

CYILIECTBYET, Harpumep 100 007, 100 008, 100 009, ...,100 045.
OTtBer: 39.
3. YeTblpe OJMHAKOBBIX Hacoca, paboTas BMECTE, HANOJHWIM HE(ThIO IEPBBIA TaHKEp U TPETh

BTOPOTO TaHKepa (Ipyroro o0béma) 3a 11 gacos. Eciiu Ol 3 Hacoca HAITOJHUIIM TIEPBBIN TaHKEP, a 3aTeM
OJIMH U3 HUX HAIOJHUI Obl 4eTBEPTh BTOPOTO TaHKEpa, TO paboTa 3aHssa Obl 18 yacoB. 3a CKOIBKO YacoB
3 Hacoca MOTYT HAMOJHUTh BTOPOU TaHKEp? (9 6amnoB)
Pemienue

[Tpon3BOAUTENBHOCTD KaXKIOTO Hacoca 0003HaunM X M3/4ac, 00béM | Tankepa V (m3), Il Tankgpa V (M3).

ni2—q1
wta=11 oy = 11-12
3 12 { hitVs ¥ By, =24-5x, V, =24x

i Ve _qg 4V, +3V,=18-12x

3x 4x

Tpu Hacoca HAaMOJHSIOT BTOpoil TaHkep 3a V! (3x) = 24x : 3x = 8 yacoB
OrtBer: 3a 8 yacos.

4. Han nmapamnenorpamm ABCD. K — cepenuna croponsl BC, M — cepeauna croponsl CD, 4K = 18
em, AM =9 em, £KAM = 60° . Haitnute mymuny ctoponsl AD. (9 6amioB)
Pemenue

B tpanemmuu AKCD mnpoenem cpemnntoro nunuto ML. On Oymer mapamnenpHa AD u KC, mpuyem
AL =9 cu. O6o3naunm AD= 2x, torna KC= X. Tak kak TpeyroiabHuk ALM paBHOOEAPEHHBIH € yIIIOM MpH



BepimHe 60°, TO OH erie U PaBHOCTOPOHHMM, T03TOMYy LM = 9 cm. Torma, ucnosb3ys CBOWCTBO CpeIHEH
2x+x

JIMHUH TPAICIHH, HMEEM —— = 9, otkyna X = 6 cm, a 3Hauut AD = 12 cu.

Otger: 12 cm.

5. [IpenmpuHuMaTens Kymuil 3/aHue U coOupaeTcs OTKphIBaTh B HEM IMaHCHMOHAT. B maHcuoHarte
OyIyT OJHOKOMHATHBIC M JBYXKOMHATHBIE HOMepa Iuiomans 18 M2 u 63 M2 coorBercTBeHHO. OOMmIas
IJIoaab, KOTOPYIO MOXKHO OTBECTH moJ HoMepa coctaBiger 1053 m2. IlpeanpuHumarenb MOKET
MOACIIUTh O3TY IUIOHIAJb MEXAY OJHOKOMHATHBIMU M JIBYXKOMHAaTHBIMHM HOMEpPaMH KaK XOYeT.
OnnoxomHaTHBIN HOMep Oyzaet ctouth 4500 py0. B cyTkH, a AByXKkoMHaTHBIA 6500 py0. B cyTku. Kakyro
HanOOJIBIIYI0 CYMMY CMOJKET 3apadaThIBaTh B CyTKH MPeNIPUHUMATENH? (12 6annoB)
Pemenue

1) Ilycts OyneT x ONHOKOMHATHBIX M Y JIByXKOMHATHBIX HOMEpOB. Tak Kak BCsl OTBeIEHHAs ILIOLIA/b
JOJKHA OBITh MCHOJIb30BaHa, TO HE MOTYT OBITh TOJBKO OJHOKOMHATHBIE WJIM TOJIBKO JIByXKOMHATHBIE
HOMepa.

Tornma momyunm: 18x + 63y = 1053 <=>2x + 7y = 117 <=>2x + 6y + y = 117 <=>
2-(x+3y)+y=117

[Tycte x + 3y = n, torna 2n + y = 117 <=>

y=17-2n

Beipazum x — 3y = 7n — 351.

1
117 —2n >0, |n <583
7n—351 > 0; n>aﬁ

2) Cymma Beipyuku S = 4500x + 6500y = 500 - (9x + 13y)

YuursiBas, uro x > 0,y > 0, noay4yum: {

n 51 52 53 54 55 56 57 58
x 6 13 20 27 34 41 48 55
y 15 13 11 9 7 5 3 1

S 434 471 508

ITpu yMeHbIIEHUU N CyMMapHas BbIpydKa MpealpuHUMaTeNsl yMEHbIAeTCs, TOr1a HauOobIlask BEIpyUKa
nocturaercs mpu x = 55, y = 1,

S =500 - (9-55+13-1) =254 000 pyOeii.

OrtBet: 254 000 py6neit HarOobIIask BEIPYUYKA B CYTKH.

6. B npsmoyronsHOM Tpeyroibanke ABC Ha karetaXx AC n BC B3aThl TOUKH P 1 Q COOTBETCTBEHHO
Tak, 4to £LPBC = %AABC n £LQAC = gLBAC . Otpesku AQ u BP nepecekarorcst B Touke 7. Haiimure TP,

eci TQ =4 cum. (12 6amion)
Pemienue




CoenunnM TouKy nepeceueHust K Ouccekrpuc tpeyronbHuka ABT ¢ ero BepmnmHaMu. B pesysibrare yron
CAB pa3ousics Ha Tpu paBHbIX. [Tockoiabky ZATB = 180° — % (£CAB + £CBA) = 120°, nmony4aem, 410

2ATP = 60° u £ATK = %LATB = 60°. 3uaunt TpeyronbHuku ATP u ATK paBHBI [0 CTOPOHE H JBYM

yriam, a torga 7P = TK. Ananoruyro TQ = TK. CnegoBarensHo 7P = TQ = 4 cm.
Otger: 4 cm.

7. NmeroTcs aBa cruaBa, coctosmue u3 meau (Cu), nunka (Zn) u onosa (Sn). U3BectHo, urto I crutas
conepxut 40% onoBa, a Bropoit — 26% wmeau. IlponentHoe conepkanue nuHka B 1 u Il crmaBax
oauHakoBoe. CrutaBuB 150 kr nepBoro ciiaBa U 250 Kr BTOpOro, MOJy4Yusid HOBBIM CIUIaB, B KOTOPOM
oka3zanock 30% onosa. OnpeaenuTe, CKOJIbKO KI' MEU COAEPIKUTCA B MOTYIUBIIMMCS cIuiaBe. (12 6aos)
Pemenue.

I crutas II criae III crinaB

(60 — x)% x% 40% 26% x% (74 —x)% 30%

Cu Zn Sb Cu Zn ©Sb Cu 2Zn Sb
OmnoBa:150 kr Ouxoga: 250 kr Omnosa: 400 xr

250

150 =7 ) 400

100 - 40 = 100 - (74 = x) = 100 - 30 = 120

100 - 40 =60 —2.5(74 - x)



[Moxyunm ypaBHenue: 60 + 2,5 - (74 — x) = 120,

150 250

x =50 (kr) muuka B |l crnase. Torma mos meau:
100-(60-50)+100-26=15+65=80(kr) meau B III crinase.
OtBer: 80 KT MeW B HOBOM CILJIaBE.

8. Ha croponax AB um AC paBHOCTOpOHHero TpeyroibHuka ABC BoiOpanbl Touku P u R
cooTBeTcTBeHHO TaK, uTo AP = CR. Touka M — cepeauna orpeska PR. Haitnure BR, eciiu AM = 2.
(14 6annoB)
Pemrenne
B
p Q
A R C

Ha otpeske BC otmetum Touky Q Takyro, uto CQ = CR. Torna tpeyronsauk CQR — paBHOOepeHHBII C
yriiom 60°, To ecthb paBHOcTOpoHHMiA. CrnenoBarensHo, RQ || AB. Ananoruuno, PQ || AC. 3nauut
PQRA — mapamenorpamm. Tak xak M — cepenuna nuaronanu PR atoro mapamienorpamma, TO OHa XKe
aBisieTcss u cepenuHoi auaroHanu AQ, a 3Haunt AQ = 2AM. ARQB — paBHOOOKas Tpamenus
(QR I AB, AR = BQ), 3nauut ee aquaronanu AQ u BR pasusl. [Tonyuaem, uto BR = 24M=4.

OrtBer: 4

9. Haiinute cymmy Bcex HaTypalbHBIX YHCEN, JECATHYHAs 3alUCh KOTOPHIX OKaHUMBAETCS Ha TPU
HYJIS, UMEIOIINX poBHO 20 HATYpaJbHBIX JETUTENEH. (14 6annos)
Pemenne.

Tak Kak 3amuch YMCiIa N OKAHYMBAETCA HA TPM HyJIsA, oHO Aeautcs Ha 1000, To ects Ha 23 - 53, Ecmu n
COJIEPYKUT MPOCTHIE MHOXHUTEIH 2 M 5, POBHO B TPETHUX CTEIEHSX, TO KOJMYECTBO €ro JACIUTENEH JOIKHO
nenutbesa Ha (3 + 1) - (3 + 1) = 16, uTo HeBO3MOXKHO. 3HAuuT, 160 N Aenutcs Ha 2% - 53, 1ubo nenutcs
na 23 - 5% B rtakom ciyuae y nero yxe (3 + 1) - (4 + 1) = 20 nenureneii, N0o3TOMy HUKaKuX JPYTHX
MPOCTHIX MHOXHUTEJIEH B PA3JIOKEHUH ITOTO YKCIIa OBITh HE MOKET. 3HAYHT, JTHOO
n=2%-5%=2000, mu6o n = 23-5* =5000. B pemennn ucrnonbp30BaHa OOIEU3BECTHAS TEOPEMA O
KOJIMYECTBE JICTHUTENCH HATYpalbHOTO YKCIIA: OHO PABHO MPOM3BEACHHIO YBEIMYCHHBIX Ha | CTeneHei
BCEX MPOCTHIX MHOXHTEJIEH, Ha KOTOPBIE PACKIIAIBIBAETCS 3TO YUCIIO.

2000 + 5000 = 7000
Orter: 7000.



