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

9 kaace
Bapuanr 1

Nel. B nmorepeitHoM Oumete 8 kinetouyek. B kaxayro MOKHO MTOCTaBUTH JTr000e uncio ot 1 1o 8. Kierouka
CUMTAETCs] 3aMOJIHEHHOM YCHEIIHO, €CJIM Ballle YUCJIO COBIAJO C YHUCJIOM, CTOSIIIEM HAa 3TOM MECTE
B BBIMTPHIIITHOM HOMepe (OH €IMHCTBEHHBIH M (UKCHUpPOBAHHBIN, BhI ero He 3Haere). CKOJBKO €CTh
CIIO0COOO0B 3aMOIHUTH JTOTEPEUHBIN OUIIET TaK, YTOOBI POBHO 3 KJICTOYKHU U3 8 OBLIN 3aIIOJHEHBI YCIIECITHO?

Ne2. HezaBucumas sKcriepTHasi 1abopaTropust onpeaessieT peHTHHT MICOPYOOK Ha OCHOBE CpeHEH IIeHbI
P (B p.3amTyky). [lokazareneii pynaknuonaasHocts F, kauectBa Q u qu3aitna D. Pelitunr R Beruncisercs
no gopmyine R = 4(2F + 2Q + D) — kP, rue k — Hexoropsiii koadduipentT. B tabnuie mnaHbl neHbI
U TI0Ka3aTeNy YeThIpeX Mojesel MsIcopyOoK.

Monein Lena mscopy6xu DYHKIUOHATBLHOCT KauecTBO Ju3aiin
MSICOPYOKH (p.3a mT.)
A 4400 0 4 4
B 6300 1 4 3
B 5500 2 4 3
T 5300 4 4 1

Omnpenenure HaMMEHbIIee 3HaueHHE K, mpu KOTOpoM pedTHHT Mojenu b Oyner He Gosblie pelTHHra
monenu I.

Ne3. OnnHa U3 CTOpOH TpeyrosibHUKa paBHa 34, a KOCUHYCHI YIJIOB, IPWJIEKAIINUX K 3TOH CTOPOHE, PaBHBI

15

8 .
T, ¥ . Halinute nepumerp TpeyrosnbHUKa.

39633
Ne4. Haitnure nocneasioro nugpy yucia 20793 .

NeS. Nmeetcs Tpu KycKa cIljlaBa MEIU ¢ HUKeseM B oTHomeHusx 2:1, 3:1 u 5:1 no macce. VI3 HUX cruiaBieH
KYCOK Maccoi 12 Kr ¢ oTHolIeHuEeM coieprkaHus mMenu u Hukens 4:1. Hailinure maccy TpeTbero Kycka,
€CIIM Macca I1epBOro U3 HUX B JIBa pa3a O0JbIIE MAacChl BTOPOTO.

Ne6. B paBHocTOpoHHEM TpeyroiabHuke ABC cTtopona paBHa 6. Touka K npunaanexur orpesky AB u
AK:KB=2:1, na nponomxkenun ctoponsl AC 3a Touky A B3sita Touka M Takas yto KM=KC. Onpenenure
JIUIMHY oTpe3ka AM.

Ne7. 'V HarypanbHoro uncia N nmocuntanu Npon3BeJeHHE BCEX €r0 HaTypallbHBIX JeNuTeNnel (BKIodas ero
camoro). OKka3anock, 4To MAaKCUMAIbHAs CTEMEHb IBOHKH, Ha KOTOPYIO JENTHTCA TIOMy4eHHOe Jicio — 2178,
Haiigute nHaumensiee N ¢ TakuM cBoiicTBOM. B oTBeTe ykakute detbipe nocneanue uudpsl yncna N.
Ne8. Onpenienute HauMeHbIIIee 3HAUEHHE BHIPAKEHUS X2 + Xp2, €ClU X; U X, - KOPHU ypaBHEHHUS
x?+(8—-a)x—a—-3=0.

Ne9. Bans, gonro ymuoxas, Beraucaui 2020! B gucne, nonydenHom Bawneli, Kcroma cieBa HampaBo
paccraBuiia 3HaKU JEUCTBUIN: MEXIy MEepBOM M BTOPOMl HudpamMHu 3HAK «-», MEXKIY BTOPOHl U TpeThei
upaMu 3HaK «+», MEXy TPEeThe U YeTBEpPTOH — «-», U Tak jajee, 10 KOHIa. 3aTeM BaHs BbrUncIni
pe3yabTaT ATuX AcicTBui. B momydennom Baneit uncne Kcroma onsite pacctaBuiia Mexxay udpaMu 3HAKA
«-» U «T» 10 TakoMy ke npasuiy. Ilocie sToro BaHs onsaTh BbIUMCIUI pe3yabTar, U Tak panee. Ilocie
HEKOTOPOTO KOJIMYECTBA TAKUX OMNEpaIlfii ObLIO MOydeHO oHO3HaYHOe uncio. Kakoe?



Pemenne Bapuanra 1

Nel. B norepeiinom omiere 8 kireTodek. B kaxayro MOXKHO IMOCTaBUTH Jr000e uucio ot 1 1o 8. Kinetouka
CUMTAETCs] 3allOJTHEHHOM YCIEIIHO, €CIM Ballle YUCJIO COBIAJIO C YKCIOM, CTOSIIEM Ha 3TOM MECTE B
BBIMTPBIIITHOM HOMEpE (OH €TMHCTBEHHBINA M PUKCHPOBAHHBIH, BB €0 He 3HaeTe). CKOJIBKO €CTh CIIOCO00B
3aIlOJIHUTh JIOTEPEHHBIN OMIIET Tak, YTOOBI POBHO 3 KJIETOUYKHU U3 8 ObUIN 3aI0IHEHBI YCIEIHO?

Penrenne.
8*7%6

3%2%1
CJIY4acB TPU YCIICHIHBIX HOMCpPaA 6yl[yT HUMECTDb (1)I/IKCI/IpOBaHHBIe 3Ha4YCHUs, a OCTAJIbHBIC 5 HOMCPOB MOT'YT

NPUHAMATh JIFOOBIE 3HAYEHMS, KpOME NpPaBHIBHBIX, TO €CTh BCEro OyaeT 7° BAPHAHTOB 3allONHHTH
OCTaBIIMECS KJIETKH HYKHBIM 00pa30M, JIsl KaXKIOTO M3 3THX 56-TH pacrpeeeHui YCIEIHbIX KIETOYEK.
[Momyaaem oTBeT 56 * 7°

Pacripesiesnienye ycenHbIX KIeTodek MoKeT npousoiitu (C3 = = 56) cnocobamu. B xax oM u3 3Tux

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

Ne2. HesaBucumas 3KCriepTHas JJaOOpaTOPHs OMPEeIIsieT PEUTUHT MACOPYOOK Ha OCHOBE CPEIHEN IIEHBI
P (B p.3amryky). [Tokazareneit pynkinuonansHoctu F, kauectBa Q u nuzaiina D. Peiitunr R Beruucnsercs
mo popmyne R = 4(2F + 2Q + D) — kP, rae k — HexkoTopblii koaduient. B Tabnuiie gaHbl HeHbI U
MOKa3aTeJN YEThIPEX MOJIeNIel MICOPYOOK.

Mopenb [lena mscopyOxu DYHKIHOHATHHOCTD KagecTBo Tuzaitn
MSICOPYOKH (p.3a mrT.)
A 4400 0 4 4
B 6300 1 4 3
B 5500 2 4 3
r 5300 4 4 1

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

Pemennue.

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

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

CocraBum HepaBeHcTBO: 52 — 6300k < 68 — 5300k
-1000k <16
k>-0,016

Otger: npu k = -0,016.

Ne3. Opna U3 CTOPOH TpeyrojbHHUKA paBHA 34, a KOCUHYCHI YIJI0B, IPWIEKAIIUX K 3TON CTOPOHE, PABHBI

15 8 .
o U Hailinure nepumeTp TpeyroyibHUKA.

Pemenne:
1) Jlns perreHus 3aga4du MPOBEAEM JOMOTHUTEIBHOE TOCTPOCHHE: BD L AC

BD sin(Z£A)

AD cos(£A). sin(ZA)= \/1—0052(4A)
8 15 8

tg(ZA)=—:—=—

9(<R) 17 17 15

tg(£A)= sin( ZA) =

2)



in(£C 2
tg(A:):EaD_snn( ) sin(£C) = 1_(8) :g tg(éC)-lS' 8 15

3) DC  cos(£C). 17 17717 8
8 15
AD-—=DC .-—
2 BD=AD-tg(£A)  BD=DC-tg(£C) , 8
AD-2 —(34-AD). 2
Tak Kak DCZAC_AD, T.€. DCZ34_AD, TO 15 8. 3HauuT
AD - 34.15* 2.15°
64AD =(34- AD)-15° (64+225)AD=34-15" "=~ 939 17
AD 15°
AB = A =21 .15 5 15-30
5) , TO €CTh 17 1
_ 2 2
. BC =,/AC? + AB ~2AC- AB-cos(ZA) .
7) Puec =AB+BC+AC=30+16+34=80
OtBet: 80

39633
Neq, Haiigure nocneoo nudpy yncia 20793 .

Pemenne. 3ameTnm, 4yTo mocneAHs s nudpa Mpou3BeICHUS HATYPATbHBIX YUCEN TaKasl e, KaK MOCIIEIHSIS
nudpa MPOW3BEACHHS IMOCICTHUX LU(P ITUX YHCEI. [Tonp3ysch 3THUM TPAaBHIOM, COCTaBUM
MOCJICAOBATEIHPHOCTh TOCTEAHUX IUdp creneHeit tpoiku: 3,9,7,1,3,9,7,1,--- 3amerum, 910 B OTOM

MOCTIeIOBATEIFHOCTH OJIOKH 110 YeThIpe UdphI 3, 9, 7, 1 MOBTOPSIOTCS, 3HAYNT, TTOCIEAHSI IUdpa drcia

39633
3 3aBHCHT OT TOTO, KaKoi ocTaTok OyneT naBath yncio 39633 npu nenenuu Ha 4 (Tak kak O710ku 1o 4

339633

udpsl). Tak xkak ocratok 39633 npu nenenun Ha 4 paseH 1, To 3aKaHYUBACTCA HA TaKylO XKe

1
uudpy, Kak u 3 . Takum oOpa3zom, ocneauss nudpa gucna — 310 3.
OtBer: 3

NeS. MmeeTcs Tpu KycKa CIIaBa MEJIU ¢ HUKeJNEeM B oTHowmeHusX 2:1, 3:1 u 5:1 no macce. M3 Hux crutaBiex
KYCOK Maccod 12 Kr ¢ OTHOIIIEHUEM cojepxaHus Menu u Hukens 4:1. Haliqute maccy TpeTbero Kycka,
€CIIM Macca MepBOro U3 HUX B JIBa pa3a 00JIbIe MacChl BTOPOTO.

Pemenune:
ITycTs Macca BTOPOro Kycka X Kr, Torjia Macca nepBoro Kycka 2-X Kr, a Macca TPEThEro Kycka y KT.
Mens Huxenb
2 1
1 Kycok —-2X —2X
3 3
3 1
2 KyCOK —X =X
4 4
3 > y L y
KYCOK — —
6 6
4 48 1 12
2X+X+y=12 cle=7— =7
Macca HOBOro ciuiaBa TX+Y= , Macca MeIu U HHUKEIS B HEM 5 5 5 5

COOTBCTCTBCHHO.



3X+y=12

-22x+§x+§y=&6
3 4 6
gx+£x+ly:2,4
Brinmuniem cucremy ypaBHEHUM 3 4 6 ;
16x+9x+10y =115,2 25x+10y =115,2
y =12 -3x o ly=12-3x " 25x+120-30x =115,2.

—5x=-4,8. x=0,96

Macca TPeThero Kycka.
OtBer: 9,12 kr.

y=12-3x=9,12

Macca BTOpOro kycka, 1,92 — Macca nepBoro Kycka,

Ne6. B paBHoctoponHeM TpeyroibHuke ABC ctopona paBHa 6. Touka K mpunamnexut otpe3ky AB u
AK:KB=2:1, na nponomxenuu croposl AC 3a Touky A B3sita Touka M Takas uro KM=KC. Onpenenure
JUTMHY OoTpe3ka AM.

Pemenue. 5
1. IToctpoum Touky P : P€ AC, AK=AP=4.

2. tpeyronsauk AKP paBnoGenpennsii, T. k. AK=AP=4, ZA=60"
=>1peyroiapHuk AKP paBHOCTOpOHHHI =~

KP=AK=AP=4 =~PC=2.

3. £ KAM=£KPC=120¢,

4. tpeyronsHuk MKC paBHoOeapennsiii, T. k. MK=KC no ycnosuto.
5. £ MKA=£CKP=180°— & -120r, '
6. TpeyronsHuk MKA = tpeyronsauky KPC aBym croponam u yrity
Mexy HUMH =~ MA=PC=2.

OtBer: 2

Ne7. YV narypansHoro uncna N mocuuTany Npou3BeIeHIE BCEX €ro HaTypalbHbIX AeuTeNeii (BKIoyas ero
camoro). OKa3anoch, YT0 MAKCUMAIbHAs CTETIeHb ABOWKHU, Ha KOTOPYIO JETUTCS IOMydeHHOe YuciIo — 2178,
Haiinure naumenbinee N ¢ TakuM cBOHCTBOM. B 0TBeTe yKakuTe YeThIpe mocienue mudpsl uucia N.

Pemenue:

[TycTh B pa3iiokeHHe 3TOro Yucia Ha IPOCThle MHOYKUTEIN YUCIIO 2 BXOJIUT B CTENEHU a (OYeBUIHO,
a=>1). Kpome toro, mycts y 3TOT0 4nicia poBHO K HeueTHbIX nenuteneit (K>1, Tak kak Bceria ecTbh XOTs ObI
OJTMH HEUETHBIN AenuTeNh — yuciio 1). Torma Kaxaplid uX 3THX K HEYETHBIX JIEIUTENEH MPH YMHOKEHHH Ha
21,22, ..., 2% mopoXaeT a YeTHBIX JeNuTesieil, MpudYeM MX HpOU3BeleHHe OyeT coaepsKaTh uucio 2 B
crenenu 1+2+...+a = a(a+1)/2 = 178. Pemm 3T0 ypaBHeHHE B HaTypaibHbIX unciax. [lockoiabky 178
pacKiIaabpIBaeTCs Ha MPOCTHIE MHOXKUTENH Kak 2*89, ogHo u3 uncen K, a, (a+1) kpatao 89. Ho ato HE MoryT
ObITh a v (a+1), Tak kak Toraa a(a+1)/2 > 88*89/2 > 178. 3nauut, k kpatHo 89. B Takom cny4ae, a(a+1)/2
=1 mmm 2, To ecthb a(a+1) = 2 wnu 4. Bo3MOKeH TOJIBKO MEPBBIA citydaii, mpu kotopoM a = 1. Torma k =
178. Utak, moboe uncio N, mpon3BeneHUE JeIUTeNe KOTOPOro COIEPKUT 2 poBHO B 178 cTeneHu, uMeeT
pPOBHO 178 HEUETHBIX IeNUTeNel U COEPKHUT B CBOEM PA3IOKEHUU Ha TPOCThIE MHOXKUTENIN YUCIIO 2 POBHO
B miepBoii crenenu. Paccmorpum N/2 — HewetHoe wmcno ¢ poBHO K = 178 nmemutensmu. KommdectBo
JeTUTeNneH HaTypaibHOro uncia paBHo (x1+1)*(x2+1)*...(xm+1), Tae x1, X2, ..., Xm — CTEMEHH MPOCTHIX
MHOKHTENIEH B ero pasnoxenun. Y uucina N/2 310 BeIpaxkeHue pasHo 178 = 2*89, Tak uto 6o N/2 = pt'’
, 6o N/2 = p88*q, rje P u ( — HeueTHbIe pocThie uncia. Utak, moboe mogxossmiee N BBINISIAUT U000
kak N = 2*p177, oo kak N = 2*p88*q, Y BCE Takue yucia noaxodaT. Haumenslee cpeu HUX, OUEBHUIHO,

4



gncyo 2*3%*5 = 10*9*4=10%(10-1)**. ITo 6unomy Hriotona: nocieanue tpu mudpsl uncia (10-1)* — sto
nocnexaue Tpu mu@phl uncna Ci, * 102 x 142 — Cf, + 101 + 143 + €2, * 10° * 1** (ecnu crenens 10
Oonblie 2, TO MOCIEAHUE TPHU HUGPHI B uucie paBHbl 0 U HE MEHSIOT MOCICAHUE TPH HUPPBI CYyMMBbI)=
22*43*100 - 44*10 + 1 = 94161, to ecth 161

Ortser: 1610.

Ne8. Onpenenure HauMeHblIEEe 3HAYEHUE BHIPAKEHHS X2 + X2, €CIU X; M X, - KOPHU YpaBHEHUS
x*+(B8—-—a)x—a—-3=0.
2
D=(a-8)"+4(a+3)=a*-12a+76.
Pemenue.

kopHs. [lo reopeme Buera nonyuum:
X +x,=a-38,

D> 0 gns mr00BIX @, 3HAYUT BCEraa MMEET JBa

Xyt X =—(a+3) y=x"+x,"=a*-16a+64+2a+6=a’—14a+70.
y=a*-14a+70.

OyHKuMs y KBagpaTudHasi, rpaguk mapadona BeTBU mapadoIibl HAPaBIECHBI BBEPX.
2 2
X +X2
CrnenoBaTesibHO, HAUMEHBIIIEE 3HAUYCHUE BBIPAKECHUE

paBHO 21.
OtBet: 21.

Oyner npuHUMaTh Opu a=7 u Oyner

Ne9. Bans, nonro ymuoxas, Beruuciaua 2020! B uucne, nonyyenHom Baneii, Kcroma cieBa HampaBo
paccraBwiia 3HaKM JCWCTBUI: MEXIy MEPBOW M BTOPOH HU(ppaMU 3HAK «-», MEXKIY BTOPOH M TpPETheu
nudpaMu 3HaK «+», MEXJy TpeThei U YeTBEPTON — «-», U Tak jajee, 10 KOHIa. 3ateM BaHs Bbrancnun
pe3ynbTaT ATHX JeicTBuil. B monyyennom Baneii uncne Kcromia onsate pacctaBuiia Mexay LudpamMu 3HaKH
«-» U «+» no TakoMy ke npasuity. ITocne aroro Bans onsaTe BeIYMCINI pe3ynbTaT, U Tak paiee. ITocne
HEKOTOPOTr0 KOJMYECTBA TAKUX OIEpaluid ObLIO MOJyuyeHo oAHO3HauHoe yncio. Kakoe?

Pemenue.

Uucno 2020! kpatno 11. U3BecTHO, uTO uncno kpatHo 11 Torga m TOABKO TOraa, KOrjaa pa3HOCTh ABYX
CyMM IIU(dp B €ro AECATUYHOMN 3alKCH: CTOSIIMX HA HEUYETHHIX MECTaX W CTOSIIMX Ha YETHBIX MECTax,
kpatHa 11. [Tosromy xomOuHanms uudp, cocraBnenHas Kcromelt, onsate naet uncio kpatHoe 11, u tak
nanee. TakuM 00pazoM, KaXKa0€ U3 YHUCel, MOIydaeMbIX B pe3yJbTaTe OMMCAHHBIX onepanuid, kpatHo 11.
CymiecTByeT eIMHCTBEHHOE OJJHO3HAYHOE YnCio, KpatHoe 11, 3To yucno 0.

Otsert: 0.



