Ilepewtit (3a04HblLIl) OHAATUH-IMAN AKAOEMUUECKO20 COPECHOBAHUSA
OauMmnuansl WKOJILHUKOB «lar B Oyaymee» mo 001meodpazoBareibHOMY NpeaMeTy
«MaremaTuka», ocenb 2020 r.

8 kiacc
Bapmuanr 1
1. OOBIKHOBEHHAsT HECOKpaThMasi JIpoOb Mpu IepeBoje B aecarnuHyro naér ugucio 0,1580(20),
BBINUIIATE 3HAMEHATEIb ATOH APo0H. (9 6amnoB)
2. W3 roponoB A u B HaBcTpeuy ApyT APYTY OAHOBPEMEHHO BBIEXATH MOTOIIUKIIUCT U BEJIOCUIICIUCT.

Morouukmuct npuexan B ropoq B Ha 3 4Yaca paHblle, 4eM BEIIOCHIICIWCT TMPHUEXAT B TOpoj A,
a BCTPETUJIUCH OHU uepe3 48 MUHYT mocie Bbie3aa. CKOJIbKO 4acoB 3aTpaTil Ha IyTh U3 ropoaa B B ropon
A Benmocuneauct? (9 6amoB)

3. B mpsimoyronsaOoM Tpeyronsauke ABC ¢ runorenysoid AC yron A paBeH 30° u karet AB paBeH
6 cu. Touka D — cepemuna AC. Yepe3 D mpoBenmena mpsiMasi MEepHEHAMKYJISpHAsS K TUIIOTCHY3E,
nepecekarommas AB B Touke E. Haiinure DE. OTBeT naiite B caHTUMeETpax. (9 6amnoB)

4, B notepeitnom Ounete 8 kierouek. B kaxkayro MOKHO TOCTaBUTS Jito0oe uncio oT 1 1o 8. Knerouka
CUHMTAETCs] 3allOJTHEHHOM YCIEITHO, €CIM Ballle YHCJIO COBMAJO C YUCJIOM, CTOSIIIIEM Ha 3TOM MECTE B
BBIMTPBIIITHOM HOMEpE (OH €TMHCTBEHHBIN U (PHMKCHPOBAHHBIH, BBI €0 He 3HaeTe). CKOJIbKO €CTh CITIOCO00B
3aIlOJHUTH JIOTEPEUHBIN OMIIET TaK, YTOOBI POBHO 3 KJIETOUKH M3 8 OBLIH 3aN0THEHBI yeremHo? (9 6anos)

5. HesaBucumas sxcniepTHas 1a00paTopus ONpeneisieT peHTHHT MACOPYOOK Ha OCHOBE CpEeIHEH LIEHBI
P ( B pyOmsax 3a mryky). [lokazareneii ¢pynkuumonansHoctu F, xauectBa Q u muzaiina D. Peiftunr R
Beruncisiercs mo popmyne R = 4(2F + 2Q + D) — kP, rae k — HekoTopslit koaddurmenT. B Tabmuie naHbt

LIEHBI M TOKA3aTeIM YeThIpeX MoJienieil MsicopyOoK. (12 6amoB)
X;;I([)?;%KH g;%a iﬂfﬁf )y Oxn @yHKIIMOHANBHOCTH | KauecTBo Jn3zaiin
A 4400 0 4 4
b 6300 1 4 3
B 5500 2 4 3
I 5300 4 4 1

Omnpenenure HaMMeHbIlee 3HaueHHe K, mpu KOTOpoM pedTHHT Mojenu b Oyner He Gosbliie pelTHHTa
monenu I.

6. Huaronamm npsmoyroinsauka ABCD niepecekatores, a B Touke O, a Ha cropore AD BrIOpaHa Todka
K, ato AK =2 cu, KD =1 cu. Oxazanock, uro yrost ACK pasen 30°. Haiiqute OK (12 6amnoB)
7. CwmemmaB 50%-ub1it 1 30%-HbIi pacTBOPHl KUCIOTHI U J00aBUB 3 KI' YUCTOH BOJBI, MOITYUHIH

20%-ub1ii pacTBOp KUCIOTHL. Eciam Obl BMecTo 3 KT BojbI jgo0aBwim 3 Kr 80%-HOTO pacTBOpa TOH XKe
KHCIOTHI, TO mony4umin 0bl 50%-HbIil pacTBOp KucnoThl. Ckonbko kmimorpamMmoB 50%-HOTO pacTBopa
WCTIOTB30BAJIH JIJIS TTOJTYISHUST CMECH? (12 6anmnoB)

8. B octpoyronsaom Tpeyronsauke ABC BH — Bbicota, AM —Menunana. Yron MCA B nBa paza Oouiblie
yria MAC, BC = 10 cm. Haiigute AH. (14 6amnoB)

9. VY HarypanbHoro yucia N nmocuuTanu Npou3BeIeHUE BCEX HATypalIbHBIX JeIUTeNel (BKII0Yas ero
camoro). Oxka3aoch, UYTO MaKCHUMallbHas CTENEHb [JBOMKH, Ha KOTOPYIO JEIUTCS MOJIyYeHHOE
npousBeneHue —31o 178. Haitnure Hanmenbiee N ¢ TakuM cBoiicTBOM. [lomyunBiieecs 4Mcio pa3noxure
Ha MPOCTbIE MHOKUTENIN. B OTBET BBINMMIINTE HAaUBBICIIYIO CTENEHBb TPOCTOTO MHOKUTENS, BXOJAIIETO B
3TO pa3yIoKEHHE. (14 6anoB)



Pemenne Bapnanra 1

1. OOBIKHOBEHHAsE HECOKpaThmasi JIpoOb Mpu IepeBoje B aecarnuHyro naér ugucio 0,1580(20),
BBITNUINIATE 3HAMEHATEIh 3TON IpooH. (9 6amnoB)
Pemienue

x = 0,1580(20)
1000000x = 158020, (20) 1)
10000x = 1580, (20) (2)

(1) = (2)
990000x = 156440
156440 3911

X =990000 _ 24750

Otser: 24750.

2. 13 roponoB A u B HaBcTpeuy Ipyr Apyry OJHOBPEMEHHO BbI€XaJld MOTOLUKIMCT U BEJIOCUIIEIUCT.
Mortouuknuct npuexan B ropoa B Ha 3 yaca paHblie, 4yeM BEJIIOCHIENUCT Ipuexal B ropon A, a
BCTPETWINCH OHU Yepe3 48 MUHYT 1ocie Bble3na. CKOJIbKO YacoB 3aTpaTHII Ha MyTh U3 ropoja B B ropoxn

A Benocuneauct? (9 6amoB)
Pemenue
V,W VB
© © S
A C B
[TycTh V= X KM/, V= y KM/4, BpeMsi BCTpeuH 48 MUH = %q. Torpaa paccrosinue AB = g (x+y) km.

AB 4(x+y) AB 4(x+y)
BpeM}I MOTOHIHUKIIMCTA B IYTH — = 5—, BpEMs BCIIOCUIICANUCTA B ITYTU — = 5—
X X y y

Tak kak BpeMsi MOTOIIMKIIMCTA Ha 34 MEHBIIIE, TO MOJYyYUM YpaBHEHUE:
4(x+y) 4x+y) 3

Sy 5x
x y 15
y x 4

[lycts 3 = a, MOJy4YuM 42 - 15a— 4 =0, roraa a=4 wu a =-0,25 — MOCTOPOHHUH.

X 4(4y+
Nwmeem - = 4, x = 4y, BpeMsl BEJIOCUNEINCTA B IIyTH PaBHO (+}7) =4y
y

OTtBert: 4 yaca.

3. B nmpsimoyronsHOM Tpeyronsauke ABC ¢ runoreny3oit AC yron A paBeH 30° u karet AB paBeH 6
cm. Touka D — cepeauna AC. Yepes D mpoBenena mnpsiMasi MHepreHAMKYJISpHas K TUIOTEHY3E,
nepecekatommas AB B Touke E. Haiigure DE. OTBet naiite B caHTUMETpax. (9 GayoB)
Pemenue




Hcnone3ys cBoiicTBo yrina 30° B mpsmoyronbHbIX Tpeyroisaukax ABC, ADE, BCE, npusnaku paBeHCTBa
TPEYroJIbHUKOB U CBOMCTBAa CEpeIMHHOrO MEpPHEHIUKYIspa K oTpe3Ky, momydaem: BE = DE = 0,5AE,

orkyga DE = %AB.
OtBer: 2 cm.

4, B norepeitnom Omtere 8 kieTouek. B kaxk1yro MOKHO IMOCTaBUTSH Jiro0oe uncio ot 1 1o 8. Kierouka
CUMTAETCs] 3allOJTHEHHOM YCIHEIIHO, €CIM Ballle YHCJIO COBHAJO C YUCIOM, CTOSIIIIEM Ha 3TOM MECTE B
BBIUTPHIIITHOM HOMEpE (OH €TUHCTBEHHBIN M (PUKCHPOBAHHBIN, BB €r0 He 3HaeTe). CKOJIBKO €CTh CIIOCO00B
3aIOJHUTH JIOTEPEUHBIN OMIIET TaK, YTOOBI POBHO 3 KJIETOUKH M3 8 ObLIH 3a0IHEHBI yerenHo? (9 6ansios)

Pemenue
8*7%6

3x2x1
CJIy4acB TpHU YCIICHIHBIX HOMEPaA 6y,I[YT HUMCTHb (bHKCPIpOBaHHBIe 3HA4YCHHA, a OCTAJIbHBIC 5 HOMECPOB MOT'YT

IIPUHAMATh JIIOOBIE 3HAYEHMS, KPOME MpPAaBHIBHBIX, TO €CTh BCEro OyAeT 7° BAPHAHTOB 3alONHHTH
OCTaBIIHMECS KIJIETKH HY>KHBIM 00pa3oM, JUIsl KayKI0TO U3 ATUX 56-TH pacHpeiesIeHHid YCTICIIHBIX KJIETOYEK.
[lomnyuaem oTBeT 56 * 7°

PacnpejieneHne yCHelHbIX KIeTouek MokeT npousoiitu (C3 = = 56) cnmocobamu. B kaxxom u3 3THX

7° = 16807
56 *x 16807 = 941192
Otser: 941192.

5. HeszaBucumas skcriepTHas 1a00opaTopus OnpeaessieT pEeHTHHT MsICOPYOOK Ha OCHOBE CPETHEH IICHBI
P (B pyOmsax 3a mtyky). [lokaszareneii pynkumonansaoctn F, kauectBa Q m numzaiina D. Peiituar R
Beruncisiercs mo popmyne R = 4(2F + 2Q + D) — kP, rae k — Hekotopslit koaddurent. B Tabiuie 1aHbt

[IEHBI ¥ TOKA3aTeJH YEThIPEX MOJIeNeii MICOpyOOK. (12 6amnoB)
X;ﬁ;@%lm a[:;%a ;\:I;;f)y Gxau OyHKMOHANBHOCTH | KauecTBO Jn3aliH
A 4400 0 4 4
b 6300 1 4 3
B 5500 2 4 3
T 5300 4 4 1

Omnpenenure HaMMeHbIlee 3HaueHHE K, Mpu KOTOpoM pedTHHT Mojenu b Oyner He Gosbliie pelTHHTa
monenu I.

Pemenue

Rp=4(2 + 8 + 3) - k-6300 = 52 - 6300k

Rr=4(8 + 8 + 1) - k-5300 = 68 - 5300k

CocraBuMm HepaBeHCTBO: 52 — 6300k < 68 — 5300k
-1000k <16
k>-0,016

Otger: npu k = -0,016.



6. Huaronanu npsimoyronsuuka ABCD nepecekarorcs, a B Touke O, a Ha cropone AD BriOpaHa Touka
K, uro AK =2 cm, KD =1 cm. Okazanocs, uto yroi ACK pasen 30°. Haiingure OK (12 6anyoB)

Penrenne

[Toctpoum Ha npogomkenuu ctoporsl AD 3a Touky D Touky E Tak, uro CD = DE. Torna tpeyronsuuku
CDK u CDE pasusl, nostomy CK = CE. B tpeyronsuuke ACE otpe3ok OK — cpeaHsisi TUHUS, TOITOMY
OK =0,5CE = 0,5CK. ITokaxewm, uro yron KOC npsimoii. st aToro onyctum u3 K Ha AC nepneHanKyIsp
KQ. I'lo coiicTBY mpsimoyrosibHOTO TpeyroiapHuKa ¢ yriaoM 30° umeem KQ = 0,5CK = KO. Otcrona O u Q
coBmaaioT. B tpeyronsauke AKC BbicOTa coBNaaeT ¢ Meauanou, modTomy CK=AK =2 cm,a OK =1 cm.
OtBer: 1 cm

7. CwmemaB 50%-ubiii u 30%-HbIN pacTBOPHI KUCIOTHI U J0OABUB 3 KT YUCTOM BOJIbI, moydusun 20%-
HBIN pacTBop KucaoThl. Eciu Ob1 BMecTO 3 Kr Boabl 100aBuiau 3 Kr 80%-HOro pactBopa Toil k€ KUCIIOTHI,
T0 noxy4auiiu 061 50%-Hbli pacTBOp KUCIAOTHI. CKOIBKO KuiorpaMMoB 50%-HOro pacTBOpa UCIOIb30Balu

JUTSI TIOJTYYEHUSI CMECH? (12 6anoB)
Pemenue
Ne Macca (xr) Kucnora (xr) Kucnora ( %)
pacTBopa
1 X 0,5x 50%
2 y 0,3y 30%
3 X+y+3 0,2(x +y +3) nm 0,5x + 0,3y 20%
4 3 2,4 80%
5 x+ty+3 0,5(x +y + 3) unm 0,5x +0,3y +2,4 | 50%
- _ { 0,6 +0,2x+ 0,2y =0,5x+ 0,3y {3X +y=6 {X =0,5
OTYTHIM CHETEMY: 11,5 + 0,5x + 0,5y = 0,5x + 03y +2,4' | 2y=9 ' ly=45

OrtBert: 0,5 xr 50%-HOTO0 pacTBOpAa.



8. B octpoyronbaom tpeyronsauke ABC BH — Boicota, AM — menuana. Yron MCA B nBa paza Gouiblie
yrna MAC, BC =10 cu. Haiinute AH. (14 6amnnoB)

Pemenue

B
A H c

[Iposenem otpe3ok HM. OH sBIISIETCS MEAMAHON B MPAMOYTOJIbHOM TpeyrojibHuke BHC, mo3ToMy paBeH
nonoBuHe BC. Ilycte £MAC = a, Torna £MCA = 2a. Tak kak MC = MH, 1o tpeyronsuuk HMC
paBHOOeapeHHbIi, cnempoBatenbHo £ZMHC = £MCH = 2a. Tak xak yron MHC — BHemHWil B
tpeyronsuuke AHM, 10 £LAMH = £MHC — £MAH = . Takum o0pazom, TpeyroasHuk AHM

. BC
paBHOOeApeHHbId, TO ecTb AH = HM = 5 = 5 cm.
OtBeThI: 5 cMm.

9. VY HarypaibHOTro 4yricia N MOCYUTAIH MPOU3BEICHHE BCEX HATYPAIbHBIX JEIUTENCH (BKIIIOYAs €ro
camoro). Oxazanocp, YTO MaKCHMallbHAasl CTENEHb JBOMKH, Ha KOTOPYIO [EIHUTCS TOJIYYCHHOE
npousBeaeHue — 3710 178. Haiinure Hanmenbinee N ¢ TakuM cBOMCTBOM. [1oTydnBIIIEeCs YUCIIO Pa3IOKUTE
Ha MPOCThIC MHOXKUTENN. B OTBET BHIMHINNTE HAWBBICIIYIO CTENIEHB MMPOCTOTO MHOXKHUTEIS, BXOISIIECTO B
3TO pa3lIoKCHHE. (14 6annoB)

Pemenue

[TycTh B paznoskeHHe 3TOro Yyncia Ha MPOCThIe MHOKUTENN YUCIIO 2 BXOJIUT B CTETICHH a (O4eBUIHO, a>1,
MHaue yKcio He OyaeT KpatHo 2 1 BoBce). Kpome Toro, mycTh y 3TOro uncia poBHO k HeU€THBIX JienuTeneit
(k>1, Tak Kak Bcerja ecTh XOTs Obl OJIUH HEUETHBIN JICITUTEh — YUCIO 1).

Torna kaxplit 3 3TuX k HeuSTHBIX AenuTeneil mpu ymuOKeHHH Ha 21, 22 | ..., 22 MOPOXKIAET 110 a YETHBIX
ienuTenei, IpuuéM uX Npou3BeieHne OyaeT comepxkarp 2122, .28 = 12+ Fa = ga@r)2

B Takom cnyuyae mpousBeaeHue Bcex genuteneid uumciaa N OyAer coaepkaTrb 4HCIO 2 B CTEHEHH
ka(a + 1)/2 = 178. PemuuM 3T0 ypaBHEHHE B HATYPAIbHBIX YHCIIAX.

[Tockonbky 178 packianbIBaeTCsi Ha IPOCThIE MHOXKUTEIH Kak 2-89, oHO U3 umcen k, a, (a+1) kpartHo &9.
Ho 310 He MoryT ObITh a Wit (a+1), Tak kak Torna a(a+1)/2 > 88-89/2 > 178. 3nauut, k kpatHo 89.

B takom cniydae a(a+1)/2 =2 unu 1, To ects a(a+1) =4 nnm 2.

BosmosxkeH Tosibko BTOpoil ciryuait, nmpu kotopoM a = 1 (ecnu a>1, To a(a+1) > 5). Torma k = 178.

Urak, mro60oe uncio N, mpou3BeeHre KOTOPOTO COAEPIKUT IPOCTON MHOKHUTENH 2 pOBHO B 178-1 cTeneny,
uMmeeT poBHO K = 178 HEYETHBIX JeNUTeNeH U COACPKUT B CBOEM Pa3IOKEHHH HA TMPOCTHIE MHOXKUTEIH
yrciao 2 poBHO B @ = 1-it crenmenn. Paccmorpum N/(2%) = N/2 — neuérHoe ymciao ¢ poBHO k = 178
nenutesissmMu. KonndecTBo aenutenedl HaTypaabHOro uncia paBHoO (x1+1)-(X2+1)-...-(Xm+1), e X1, X2, ...,
Xm — CTENEHH MPOCTHIX MHOXKUTEJIEH B €ro pa3ioxkeHuu. Y yucia N/2 3To BelpaskeHue paBHo 178 = 2-89,
Tak yro mubo X1 =178 -1 =177, x2=1-1 =0, N/2=p177-q0,n1/160X1:89—1:88, X2=2-1=1,
N/2 = p®.q, rae p, q — pasnuuHBIe HEUETHBIE MPOCTHIE YHCIIA.

Urak, mo6oe noaxoxasimee N Berasaaut mbo kak N = 2-pt’’, mu6o xak N = 2-p% -q, u Bce Takue uncna
noaxoaaT. Hammenslee cpeiv HUX, OUYEBUJTHO, YHCIIO 2-3% .5 _ 3710 1 ecTh OTBeT.

Oraer: 88.



