Ilepewtit (3a04HblLIl) OHAATUH-IMAN AKAOEMUUECKO20 COPECHOBAHUSA
OauMnmans!l WKOJILHUKOB «lar B Oyaymee» no o0meodpazoBare/ibHOMY MpeaMeTy
«MartemaTtuka», ocenb 2020 r.

10 knace

Bapmuanr 1

Nel. Haiitu mHaumenbliee 3aadenne Maorowiena f(x) = x(x + 1)(x + 2)(x + 3).

Ne2. Paccrossanue ot nqoma Iletn B ropoae A mo momuka 0abymiku B mocénke B paBro 50 km. Ilers
Ha BEJIOCHIIE]IC IMOeXall HaBeCcTUTh 0adymKky. Jloma orer; oOHapykui, 9to [leTs 3a0blT MPUTOTOBIICHHBIC
Ui 0aOyIIKM JieKapcTBa U 4epe3 vac mociie Bble3na [leTu oTmpaBuiICs JOTOHSATH €ro Ha aBTOMOOMIIE
co ckopoctbio 75 km/4. JlornaB IleTro u mepenaB JekapcTBa, OTeN cpa3y >K€ IMOBEpPHYJIT OOpaTHO.
Tax moay4miiocs, YTo oTell BEPHYJICS JOMOM B TOT K€ MOMEHT BpeMeHH, koraa [lers noexan g0 6a0ymiku.
Ha kakom paccrosHuu OT nommka OaOymkum oterm jgoraan Ilerro? OTBer mgaiiTe B KHJIOMETpax.
[Ipu pemienun 3amauu cuuTaiite, 4yro U aBToMoOunb U llerss Ha Bemocuriene BCE BpeMsl BHXKYTCS
C TIOCTOSIHHBIMU CKOPOCTSIMH.

Ne3. OpHa U3 CTOPOH TpeyrosibHUKA paBHA 34, a KOCUHYCHI YIJIOB, IPHJIEKAIIUX K 3TOW CTOPOHE, PAaBHBI

15 8

17 4 17, Haiinnre nepumerp TpeyroibHUKA.
Ne4. Haiigute cymMy BceX TpEX3HAUHBIX YHCEIl, HE Aenaiuxcs Ha 13.

NeS. Mmeetcs Tpu Kycka CruiaBa MeJiu ¢ HUKeseM B oTHomeHusix 2:1, 3:1 u 5:1 mo macce. M3 HUX cruiaBieH
KyCOK Maccoi 12 Kr ¢ oTHoIIeHueM cojepkaHus mMeau u Hukens 4:1. Haiinure maccy TpeTbero Kycka,
€CIIM Macca MepBOro U3 HUX B JiBa paza 0OJbIIe MacChl BTOPOTO.

) y=f(x) y y y
Ne6. Heu€rnas ¢yHKIUA ompezieseHa Ha BCEW 4YHCIOBOM mpsamou. [ims kaxaoro
HETIOJIOKUTEIBFHOTO 3HAYEHHs apryMeHTa X 3HaueHMe JTOH (YHKIMM Ha 9 MEHbIIe, 4eM 3HauyeHHe

(2 ;2 B
byHKIIUU g (X) - (X +2X 3) . Haitgure yncno kopHen ypaBHEHUS f (X) =0 .

Ne7. OKpYXHOCTH PaguycoB Ty,75,13,7, (ry <71, < 13 < 1,) BoucaHsl B yroi. Kaxmas ciemyromias
Ly+L3

OKPY>KHOCTh KacaeTcsl Mpeablaylield OKpyKHOcTh. Haiinute , rne L, + L3 - cymMMa JIJIMH BTOpPOM

U TPEThEH OKPYKHOCTEH, €CIIM JUIMHA pajanyca NEPBOM OKPYKHOCTH paBHa 7 = 1, a muomane Kpyra
OTPaHUUYEHHOTO YETBEPTOI OKPYKHOCTBIO C PaJILyCOM T, paBHA 64T,

. x?—4x+a(a—2)
Ne8. Haiiure, npy Kakux 3HAYCHHAX APAMETPa @ YPABHCHHE ——==——= 0 HMeeT 1Ba Pas/HHbIX

KOpHA. B otBeTe YKaXXUTE KOJIMYECTBO HEITOYUCIICHHBIX 3HAYCHHI a, YAOBJICTBOPAIOMIUX YCIIOBUIO 3a1a4Yu.

Ne9. Bans, gonro ymuoxas, Berauciawi 2020! B yucne, nonydenHom Bawnei, Kcroma cieBa HampaBo
paccraBwiia 3HaKM JCWCTBUI: MEXIy NMepBOW M BTOPOH HU(ppaMu 3HAK «-», MEXKIY BTOPOH U TpeThen
nudpamMu 3HaK «+», MEXIY TPETbe U UeTBEPTON — «-», U TaK Jaiee, 10 KoHla. 3ateM Bans Bbranciaun
pe3yabTat 3THX AeiicTBuil. B nonyuennom Baneii uncne Kcroma onsts paccraBuia Mexxay HuppaMu 3HaKU
«-» U «T» mo TakoMy ke npasuiy. [locne sToro BaHsa onsTe BeIUMCINI pe3yabTaT, U Tak naiee. [locne

HEKOTOPOI'0 KOJIMUCCTBA TAKUX onepaunﬁ OBLIO MOJIY4YCHO OAHO3HAYHOC YUCIIO. Kaxkoe?
(n!'=1-2-3-...-n)



Pewenue sapuanma 1

Nel. Haiitu Haumenbliee 3aadenne Maorowiena f(x) = x(x + 1)(x + 2)(x + 3).

Pemenne.

IlepemHOkast Kpaiinue u cpeauue ckoOku, momyumm f(x) = (x% + 3x)(x? + 3x + 2), nanee, BBOAA

o6osHauenue y = x% + 3x + 1, nonyunm f(x) = (y — 1)(y + 1) = y? — 1 > —1, npuueM HauMEeHbIIEE
-3+V5

3HaueHue —1 Oyxaer gocturarbes pu y = 0, T.e. ipu x = S

OtBer: —1.

Ne2. Paccrossnue ot nqoma Iletn B ropoae A mo momuka 0abymiku B mocénke B paBro 50 km. Ilers
Ha BEJIOCHIIE]IC IMOeXall HaBeCcTUTh 0adymKy. Jloma orer; oOHapykui, 9to [leTs 3a0bLT MPUTOTOBIICHHBIC
Juis 0aOyIIKM JIeKapcTBa M 4epe3 vac mociie Beie3fa [leTu oTmpaBmiics AOTOHATH €ro Ha aBTOMOOUIIE
co ckopoctbto 75 km/4. JlornaB IleTro u mepenmaB JekapcTBa, OTEIl cpa3y e IMOBEpHYI 0OpaTHO.
Tax moay4mniocs, YTo OTell BEPHYJICS JOMOK B TOT K€ MOMEHT BpeMeHH, Koraa [lets goexain g0 6a0ymku.
Ha kakom paccrosHuum OT nommka OaOymkwm oten jgorHan [lerro? OTBer paiiTe B KHJIOMETpax.
[Ipu pemienun 3amauu cuuTaiite, 4ro U aBToMoOuUnb M llers Ha Benmocumene BCE BpeMs IBUKYTCS
C TIOCTOSIHHBIMU CKOPOCTSIMH.

Penienne.
O603nauuMm t — Bpems, kotopoe 0b11 B myTH [letst 10 BcTpeuu ¢ oTiioM. CocTaBUM CUCTEMY YpaBHEHUH 1O
YCJIOBHUIO 33/1a4H.

{v-t=75(t—1) {2V-t=150(t—1)

V(t_l)ZSO_V.t; V- 1=50+v - 150t -150=50+v . v=150t —200.
1
C11+7 1’5
12 = = B

HC YIOBJICTBOPACT YCIIOBUIO

v=150-1,5-200 = 25xm [ u; 50 — 25-1,5=12,5xm.

3aJa4u.

OtBer: 12,5

Ne3. OpHa 13 CTOPOH TpeyrosibHHUKA paBHA 34, a KOCUHYCHI YIJIOB, MIPHJIEKAIINUX K 3TOW CTOPOHE, PAaBHBI

15 8

17 y 17, Haiinnre nepumerp TpeyroibHUKA.

Pemienne:

1) Jlns perieHus 3aja4u MPOBEAEM JOTIOTHUTEIBHOE TOCTPOCHHE: BD 1L AC

BD sin(ZA) _ 15)" 8
tg(LA)=—== . =-1= ==
) 9(£A)=-5 COS(AA)_sln(LA):\/l—cosz(LA)_Sm(ZA) ! (17) 17,
8 15 8
tg(LA)=—: ==
9 N=57' 7715
BD sin(£C) . 8) 15 15 8 15
tg(£C)=—== === == == i—==
3) 9(<) DC cos(zc),sm(lc) . (17) 17.tg(4c)_17'17_8



8 15

AD.-—=DC-—
2) BD=AD-tg(LA) " BD:DC'tg(LC)eHaqm 1 8
AD- 2 —(34-AD). 2
Tak Kkak DCZAC_AD, T.€. DCZ34_AD, TO 15 8. 3HauuT
ap_34-15° 215
64AD=(34—AD)-152_ (64+225)AD=34-152_ B 289 17
AD 152
AB = A p=21 15 55 3
5) , TO €CTh 17 17
_ 2 2
. BC =/AC? + AB ~2AC- AB-cos(ZA) .
7 P =AB+BC+AC=30+16+34=80
Otser: 80

Neq. Haiinute cymmy Beex TpEX3HAUHBIX YMCENl, HE Aessiuxcs Ha 13.

Pemenue:

PaccmoTpuM Be nocine10BaTeIbHOCTH, KOTOPBIE SBIIAIOTCS apupMeTH4ecKuMu nporpeccusimu. [lepsas —
3TO MOCJIE0BATEILHOCTh TPEX3HAYHBIX HATYPAIbHBIX YHCEIl, BTOPAs -IIOCIE0BAaTEIbHOCTh HATYypaIbHbIX
TPEX3HAUHBIX YMCEJI KPAaTHBIX TPUHAAUATH. Pa3HOCTh CyMM 3THX MPOTrpeccuil U €CTh UCKOMas BEJIMYMHA.

8 =100 a5, =999 d=1

Bcero tpéxsnaunsix ymucen 999-100+1=900. B mnepBoii nporpeccuu
5=ty _100%999 444 _ 494550
2 2 . Bo BTOpOIt porpeccuu nepBuIit SJEMEHT, KpaTHbIN 13
oo 104, =104 b =b+(n-1)-d b <1000 b, +(n—1)-13<1000
104+13n -13 <1000 130 <909 ok cax nez
o_2:104+(69-D13 ..,

n= 69, 2 . BpruuTas U3 nmepBoi CyMMBI BTOPYIO, IOJIYYHM, YTO
TPEX3HAUHBIX YHACEN HE KpaTHBIX 13 456876
OtBet: 456876.

NeS. meetcs Tpu KycKa cIljlaBa MEJIU ¢ HUKeseM B oTHomeHusx 2:1, 3:1 u 5:1 no macce. M3 HUX cruiaBieH
KYyCOK Maccoi 12 Kr ¢ oTHolIeHuEeM coaepkaHus Menu U Hukens 4:1. Haiinure maccy TpeTbero Kycka,
€CIIM Macca IepBOro U3 HUX B /IBa pa3a O0JbIIE MAacChl BTOPOTO.

Pemenue:
ITycTs Macca BTOPOro Kycka X Kr, Torjia Macca nepBoro Kycka 2 X Kr, a Macca TPEThEro KycKa y KT.
Mennb Hukenn
2 1
1 kycox —-2X —2X
3 3
3 1
2 KyCOK —X —X
4 4
3 > y - y
KYCOK — —
6 6




4 48 1 12
5 1o ~12=== -.12===
Macca HOBOro cILIaBa X+ X+ y - , MacCa MEJIHU M HHKCIIA B HEM 5 5 u 5 5
COOTBETCTBCHHO.
3X+y=12
z-2x+§x+§y:9,6
3 4 6
Ex+£x+1y=2,4
Beinumem cucreMy ypaBHEHUN 3 4 6 ;
{16x +9x+10y =115,2 {25x +10y =115,2.
y=12-3x y=12-3x " 25x+120-30x=115,2.

—5x=-4,8. x=0,96

Macca TPEeThEero Kycka.
OtBer: 9,12 kr.

y=12-3x=9,12

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

) y = f(x) y N y
Ne6. Heuétnag (bYHKI_II/I}I OonpeaciicHa Ha BCCHM YHUCIIOBOU IIPSAMOHU. I[J'I}I KaxXxaoro
HCIOJIOKUTCIIBHOI'O 3HAUCHUA apryMCEHTA X 3HaYeHUE JITOU (1)YHKLII/II/I Ha 9 MCHBIIC, Y€CM 3HAUYCHHC

(2 Y B
byskMn 9 (X) - (X +2X 3) . Haitgure yncino kopHen ypaBHEHUS f (X) =0 .

x<0 f)=(x*+2x-3)>-9

Pemenue: npu . Peminm ypaBHeHue

2
X“+2Xx—-6=0
(X* +2x—B)(x*> +2X) =0 < .
(x> +2x-3)*-3°=0 _ X2 +2x=0

X o =—1E7;% =0;%, =-2. /
12 '3 » A —1+7 >0 — e momxoaut. B cunmy HewérHOCTHM (YHKIMH IS
Ka)KJI0r0 OTPULATEIBHOTO KOPHS IPOTUBOIOJI0KHOE EMY IOJIOKUTEIIBHOE YUCIIO — TOKE KOpeHb. [1oaTomy

KOPHSIMH YpaBHEHHUS ABIsAI0TCS yncina: 0; —1- ﬁ;1+ \/7; +2 . Bcero 5 xopHei.
Otser: 5.

Ne7. OKpY)KHOCTH PaIMyCOB Tq,73,13,7y (13 <1y < 13 < 1) BhOucaHel B yroj. Kakmas ciemyromas

OKPY>KHOCTb KacaeTrcs NMpeablaylIiel OKpyKHOCTU. Haiinure , rne L, + L3 - cymMma JUIMH BTOPOM U
TpeThel OKPYKHOCTEH, €CIM JJMHA paJuyca MEepBOM OKPYKHOCTH paBHa 1, = 1, a miomanb Kpyra

OTPaHUYEHHOI'0 YETBEPTON OKPYKHOCTBIO C PATUYCOM 7,4, paBHA 647,



Penrenne.

4 H

O6o3rauuM TeHTphl OoKpyxkHOcTel O, 0,, 03,0,, BepmuHy yria o0o3HaunM A, TOYKH KacaHHS
OKPY>KHOCTEH ¢ OJJHOU M3 CTOpOH yria ob6o3HauuMm Hy, H,, H3, Hy. Iloctpoum otpesku O4P,, O,P3, 03P,,
napajuleJibHble CTOPOHE yIJla, Ha KoTopoil jexar touku H,, H,, H3, H,, Tak, uto P, € O,H,, P; € O3H3,
P, € O4H,. Torna
|0,10;| =11 + 715, [0,03] =15 +713,|0304] =13 + 14,
|02P;| =15 — 11, [03P3| =15 =13, |O4Ps| =14 — 7.

|02P,| _

Tpeyronsuuxku 0,P,0, u 0,P305, 0,P;03 u 03P,0, nogoOubl. 13 nepBoro momoous noiayyaem 0P =
343

[010z| 12—11 _ Tetri o
, = , T3 = 1113. Takum 00pa3om, Yucia 1y, 1y, I3 00pa3yroT reOMeTPUIECKYI0 TPOrPECCHIO.
[0203]" 13-12  T3t73
AHaOTMYHO U3 BTOPOTO 000U MOJTyYaeM 12 = 1,1, Uucna 1y, 13, 14, Takke 00pa3yloT FeOMETPUUYECKYIO
nporpeccuto. (CrenoBarenbHO, BCe 4YeTbIpe 4YHCJIA 7T4,73,73,7; O00pPa3ylOT TIeoMeTPUYECKYI0
MPOrpPecCcuIo.
B nameii 3agaue r; = 1, nr = 64w unur, = 8. Tornar, = 2, 13 = 4. Jlanee
L,+L 2mry + 2mr:
3 2 3
= = 2(7'2 + T3) = 12
T T

Otser: 12.

. x%—4x+a(a-2)
Ne8. Haiiure, npy Kakux 3HAYCHHSX 1APAMETPA @ YPABHEHHE ——==—— = 0 HMeeT /Ba PasIHIHbIX

KOpHS. B 0TBeTe yKakuTe KOJMIECTBO IETOYMCICHHBIX 3HAUCHUH @, YJIOBIIETBOPSIIOIINX YCIOBHUIO 3a/1a4H.
Otser: 3.

x> —4x+a’>-2a=0
X+a=>0,x>-a

X+a#4, x+#4—-a
Pemelme: I/ICXOI(HOC ypaBHeHI/Ie paBHOCI/IJ'IBHO CHUCTEMC

[TepepopmynupyeM 3amady. Hano HaliT Takume 3HAYeHHs MapaMeTpa, NPH KOTOPBIX KBAJAPaTHOE
ypaBHeHI/Ie CHUCTEMBI UMCCT IBa paSJII/ILIHI)IX KOpr{ 2 —a 1 HE COBIIaAArOIIUX C (4 N a) .
L a y (4—-a)
HaI/II[eM, IIPpU KAKHUX 3HAYCHUAX OIWH U3 KOPHCU YPABHCHUA ( NI 063) COBIIAJAOT C YUCIIOM
(4—a)®’—4(4—a)+a’-2a=16-8a+a’—16+4a+a’—2a=2a’-6a=0.

To, 4TO ypaBHEHUE UMEET [Ba PA3IUYHBIX KOPHS 28 saaétes CIIENYIOLIEH CUCTEMOH yCIIOBUN



D>0

_ 2 2 _
f(—a)ZO;(l) Z—4—a +2a>0<a —2a—4<0,ae(1_\/§;1+\/§); xbzz;

f(-a)=a’+4a+a’-2a=2a’+2a>0; aec(-x;
ae(L—/51++/5)
a € (—2;+x)

cucTeMe ae (-0 - Vf04+0) o ae (1—\/5; —1]U[0;1+ \/g)

HcxitounB U3 3TOro NpoMeKyTka 0codoe 3HaueHue napamerpa — 9ucio 0, moryduM MHOXKECTBO 3HAUCHUH
A, yIOBIETBOPSIONINX YCIOBHIO 3a1aUH:

—1] U[0;+o0); Cucrema (1) paBHOCHIIbHA

ae (1—\/§, _1] u(0’1+ \/g) LlenoyncieHHble 3HAYCHHS TTapaMeTpa, BXOAsIIue B oTBeT: -1, 1 u 2,
BCEr0 3 3HAYECHMS.
OtBer: 3.

Ne9. Bans, nonro ymuoxas, Beruuciaun 2020! B uucne, nonyuennom Bawneii, Kcroma cieBa HampaBo
paccraBuiia 3HaKU JIEWCTBUN: MEXIy NEpBOM M BTOPOil LudpamMu 3HAK «-», MEXKIY BTOPOl U TpeThei
nupaMu 3HaK «+», MEXJy TpeThbei U 4eTBEpPTON — «-», U Tak jaajee, 10 KoHIa. 3ateM BaHs Bbrancnun
pe3ynbTaT 3TUX JeicTBuil. B monyyennom Baneit uucne Kcromia onsate paccraBuiia Mexay LudpaMu 3HaKu
«» U «+» no TakoMy ke npasuily. ITocne atoro Bans onsaTe BeluMcInI pe3ynbTaT, U Tak paiee. ITocne
HEKOTOPOTr0 KOJMYECTBA TAKUX OIEpaluid ObLIO MOJIyuyeHO oOAHO3HauHoe yncio. Kakoe?

(n!'=1-2-3-...-n)

Pemenue.

UYucno 2020! xpatHo 11. M3BecTHO, 4TO unciao kpaTHO 11 Torga U TOJBKO TOT/A, KOTJA Pa3HOCTh JBYX
CYMM IIM(p B €ro JAeCATUYHOHN 3alHCU: CTOAILIMX Ha HEYETHBIX MECTax M CTOSIUX Ha YETHBIX MecTax,
kpatHa 11. [Toaromy xomOuHanus uudp, cocraBnenHas Kcromel, onsate gaer uynciao kpatHoe 11, u tak
nanee. TakuM 00pa3oM, Kax10€ U3 YHCEI, MTOJy4yaeMbIX B pe3yJbTaTe OMMCAaHHBIX onepauuil, kpatHo 11.
Cy1iecTByeT €IMHCTBEHHOE OJJHO3HAYHOE YnCio, KpaTtHoe 11, 3To uucio 0.

Ortger: 0.



