Ilepewtit (3a04HblLIl) OHAATUH-IMAN AKAOEMUUECKO20 COPECHOBAHUSA
OauMnmansl WK0JILHUKOB «ar B Oyaymee» nmo o0meodpaszoBaTeibHOMY NpeAMeTy
«MaremaTuka», ocenb 2020 r.

10 kaace

Bapmuanr 1

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

Ne2. Paccrossnue ot nqoma Iletn B ropoae A mo momuka 0abymiku B mocénke B paBro 50 km. Ilers
Ha BEJIOCHIIE]IC IMOeXall HaBeCTUTh 0adymKy. Jloma orer; oOHapykui, 9to [leTs 3201 MPUTOTOBIICHHBIC
uig 0aOyIIKKM JIeKapcTBa M 4epe3 Yac mociie Beie3aa [leTu oTmpaBuICsS JOTOHATH €ro Ha aBTOMOOMIIE
co ckopoctbio 75 km/4. JlornaB IleTro m mepenaB jekapcTBa, OTEll cpa3y e IMOBEpHYNI 0OpaTHO.
Tax moay4ymiocs, YTo OTell BEPHYJICS JOMOK B TOT K€ MOMEHT BpeMeHH, Koraa [lets goexan g0 6a0ymku.
Ha kakom paccrosHuu OT nommka OaOymkum oterm jgorHan Ilerro? OTBer paiiTe B KHIOMETpax.
[Ipu pemienun 3amauyu cuuTaiite, 4ro U aBToMoOuUnb M llers Ha Benmocumene BCE BpeMs IBUKYTCS
C TIOCTOSIHHBIMU CKOPOCTSIMH.

Ne3. OpHa 13 CTOPOH TpeyrosibHUKA paBHA 34, a KOCUHYCHI YTJIOB, IPUJIEKAIIUX K 3TOM CTOPOHE, paBHbI

15 8

17 4 17, Haiinnre nepumerp TpeyroibHUKA.
Neq. Haiinute cymmy Beex TpEX3HAUHBIX YUCENl, HE Jensiuxcs Ha 13.

NeS. meetcs Tpu KycKa cIljlaBa M€Y ¢ HUKeseM B oTHomeHusx 2:1, 3:1 u 5:1 no macce. VI3 HUX crutaBieH
KYCOK Maccoi 12 Kr ¢ oTHoIIeHuEeM coiepkaHus mMenu u Hukens 4:1. Haiinure maccy TpeTbero Kycka,
€CIIM Macca I1epBOro U3 HUX B JIBa pa3a OOJbIIE MAacChl BTOPOTO.

) y=f(X) 3 N N
Ne6. Heu€rnas QyHKIus ompeieNeHa Ha BCEW 4YUCIOBOM mpsAMon. [l kaxkmoro
HETIOJIOKUTEIFHOTO 3HAYEHHs apryMeHTa X 3HayeHWe 3Toil (YHKIMM Ha 9 MeHbIe, YeM 3HA4YeHHE

(2 Y B
byHKIIUU 9 (X) o (X +2X 3) . Haigure yncno KopHen ypaBHEHUS f (X) - O.

Ne7. OKpYKHOCTH PAIMyCOB Tq,75,13,7y (13 <1y < 13 < 1) BhnucaHel B yroji. Kakmas ciemyromas

OKPY’KHOCTb KacaeTcsl Npeablayniel okpyxHoctu. Haiinure , Tne L, + L3 - cymma JUIMH BTOpOH

U TPETbeH OKPY)KHOCTEH, €CM JJIMHA paauyca MEepBOM OKPYKHOCTH paBHa 7; = 1, a miomans Kpyra
OTPaHUUYEHHOTO YETBEPTOM OKPYKHOCTBIO C PaJINyCOM T, paBHA 64T,

x?—4x+a(a—2)
Vx+a-2
KOpHA. B otBete YKaXXUTE KOJIMYECTBO HEJTOYUCIICHHBIX 3HAYEHUI a, YAOBJICTBOPAIOMIUX YCIIOBUIO 3a1a4Yu.

Ne8. Haiinute, npu Kakux 3Ha4YEHUAX apaMeTpa a ypaBHEHUE = 0 wuMeeT JBa pa3IUYHBIX

Ne9. Bans, nonro ymuosxasi, Beruuciaun 2020! B uucne, nonyuennom Bawneii, Kcroma cieBa HampaBo
paccraBuiia 3HaKU JEUCTBUIN: MEXIy MEepBOM M BTOPOMl LuppamMH 3HAK «-», MEXKIY BTOPOIl U TpeThei
mupaMu 3HaK «+», MEXJy TPeThei U 4eTBEpPTOH — «-», U Tak jajee, 10 KOHIa. 3aTeM BaHs BbrUncIuI
pe3ynbTaT ATHX neicTBuil. B monyyennom Baneit uncne Kcromia onsite paccraBuiia Mexay nudpamu 3Haku
«-» U «+» mo TakoMy ke npasuity. ITocne aToro Bans onsaTe BeluuCINI pe3ynbTar, U Tak panee. [locie

HEKOTOPOTO KOJIMYECTBA TAaKUX OMNEpaIfii ObLIO MOydeHO oHO3HauHOe uncio. Kakoe?
(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 Iletm B ropoge A nmo momuka 6alymiku B mocénke B paBro 50 km. Ilers
Ha BEJIOCHIIE]IC IMOeXall HaBeCcTUTh 0adymKy. Jloma orer; oOHapykui, 9to [leTs 3a0bLT MPUTOTOBIICHHBIC
uis 0aOyIIKM JieKapcTBa U 4epe3 vac mociie Bbhle3na [leTw oTmpaBuiiCs JOTOHSATH €ro Ha aBTOMOOMIIE
co ckopoctbio 75 km/4. JlornaB IleTro m mepenaB jekapcTBa, OTEN cpasy e TOBEPHYI OOpaTHO.
Tax moay4miiocs, YTo OTell BEPHYJICS JOMOM B TOT K€ MOMEHT BpeMeHH, kora [lets noexan 10 6a0ymiku.
Ha kakom paccrosHuum OT nommka OaOymkwm oten jgorHan [lerro? OTBer paiiTe B KHJIOMETpax.
[Ipu pemienun 3amayu cuuTaiite, 4ro U aBToMoOuUnbs M llers Ha Bemocumene BCE BpeMs IBUKYTCS
C TIOCTOSIHHBIMU CKOPOCTSIMH.

Penienne.
O603HauuMm t — Bpems, kotopoe 0b11 B yTH [letst 10 BcTpeun ¢ oTioM. CocTaBUM CUCTEMY YpaBHEHUH MO
YCJIOBHUIO 33/1a4H.

{v-t =75(t-1) {Zv-t:150(t—1)

v(t-1)=50-v-t. (2v-t=50+V . 150t-150=50+v . v=150t—200.
15
EET
12 = e
t(150t —200) =75(t -1) . 6t2 —11t +3=0 - 12 ?><:L

HC YIOBJICTBOPACT YCIIOBUIO

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

3aJa4H.

OtBer: 12,5

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

15 8

17y 17, Haiinnre nepumerp TpeyroibHUKA.

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

BD sin(ZA) _ 15 8
t ZA - == . = —_] — [ —
2 g( ) AD COS(ZA)_ Sln(ZA)Z\/l—COSZ(LA)-SIn(ZA) 1 (17) 17
8 15 8
tg(LA)=—=i—=—
g( ) 17 17 15
BD sin(£C) . (8)2 15 15 8 15
tg(£C)= = sin(£C)=,1-| = | =— ta(LC)="":2 ="
3) (<€) DC COS(LC); (<) 17 17. 9(£C) 1717 8



8 15

AD-—=DC-—
2 BD=AD‘tg(4A) - BD:DC'tg(lc).3Han/IT 15 8.
AD.E:(34—AD)-E
Tax xax DC=AC—-AD ;. DC=34-AD 15 8. 3uaun
AD = 34-15° 2-15°
64AD=(34—AD)-15* (64+225)AD=34-15" "~ T g9 T 17
AD ~2:15% 15

AB=—— AB = —=2:15=30
5) C0S(£A) 0 cers 17 17 |

BC =/AC? + AB? —2AC - AB - cos(ZA)

6) ;o
7y Puec =AB+BC+AC =30+16+34=80
OTtser: 80.

Ne4. Haiigute cymMy BcexX TpEX3HAUHBIX YHCEIl, HE Aenaiuxcs Ha 13.

Pemenne:

PaccmoTpuM aBe mocienoBaTeIbHOCTH, KOTOPBIE SBJISAIOTCS apudMeTnyecKuMu nporpeccusmu. [leppas —
3TO MOCJEA0BATEIILHOCTh TPEX3HAYHBIX HATYPAIBHBIX YHCEII, BTOPAsl -MOCIEA0BATEIbHOCTh HATYPaIbHbIX
TPEX3HAUHBIX YUCEIl KPaTHBIX TPUHAIUATH. Pa3HOCTH CyMM 3THX MPOTPEcCHii U €CTh HCKOMas BEIIMYMHA.

8, =100 a4, =999 d=1

Bcero tpéxsnauneix ymucen 999-100+1=900. B mnepBoii nporpeccuu

S:a1+a900 -n:100+999

900 = 494550
2 . Bo BTOpOI#1 mporpeccuu nepBbIit 37€MEHT, KpaTHBIN 13
so 104 RB=104 b =b+(n-1)-d b ,<1000 b, +(n—-1)-13<1000
104+13n-13<1000 130 <909 ok cax nez
g_2:104+(69-113 0 .,
n= 69, 2 . Bbruntas U3 nepBoil CyMMbl BTOPYIO, MOJYYHUM, YTO

TPEX3HAUHBIX YHACET HE KpaTHBIX 13 456876
OtBet: 456876.

NeS. Nmeetcs Tpu KycKa cIljlaBa MEIU ¢ HUKeseM B oTHomeHusx 2:1, 3:1 u 5:1 no macce. VI3 HUX cruiaBieH
KYyCOK Maccoi 12 Kr ¢ oTHoOLIEHuEM coaepkaHus mMenu U Hukens 4:1. Haiinure maccy TpeTbero Kycka,
€cIIM Macca [1epBOro U3 HUX B JIBa pa3a O0JIbIIE MAacChl BTOPOTO.

Pemenue:
ITycTs Macca BTOPOro Kycka X Kr, TOTJa Macca IIEpPBOro Kycka 2 X Kr, a Macca TPEThEro KyCcKa y KT.
Menn Hukenn
2 1
1 kycox —-2X —2X
3 3
3 1
2 KyCOK —X X
4 4
3 > y L y
KYCOK — —
6 6




2X+X+y=12

Macca HOBOro cIuiaBa
COOTBETCTBEHHO.

, Macca MeIu W HHKEIIs B HEM

3X+y=12
<E-2x+§x+§y:9,6
3 4 6

2 1 1
—X+—=X+=-y=2/4
Beinumem cucreMy ypaBHEHUR 3 4 6

{16x+9x+10y:115,2 {25x+10y=115,2_
y=12-3x y=12-3x " 25x+120-30x =115,2.
5x=-48. x=0,96 y=12-3x=912 _

Macca TPeThEero Kycka.
OtBer: 9,12 kr.

Macca BTOpOTo Kycka, 1,92 — macca mepBOro Kycka,

) y=f(x) N N N
Ne6. Heu€rnas QyHkus ompezieseHa Ha BCEW 4YUCIOBOM TmpsAMou. [l kaxkzoro
HETIOJIOKHUTEIFHOTO 3HAYCHHs apryMeHTa X 3HaueHHWe 5Toil (YHKIMM Ha 9 MEHbIIE, 4eM 3HaucHHE

(2 Y B
byHKIIUU g (X) o (X +2X 3) . Haiiqure yncno KopHen ypaBHEHUS f (X) - O.

(2 _\2
Pemenne: pu X <0 f (X) B (X +2X 3) 9. Pemnm ypaBHeHue

2
X“+2x-6=0
(X? +2x—B)(x* +2X) =0 = ,
(X +2x—3)>-32=0 . X2 +2x=0

X o =—1+T: X =0:%, ==2. _ [ )
12 3 4 1+v7 >0 — He moxxoautT. B cuiy Heu€rHOCTM (GYHKUMH IS
KaxXxaoro OTpI/II_IaTeJ'IBHOFO KOpH}I l'IpOTI/IBOHOJ'IO)KHOC eMy ITOJIOKUTCIIbHOC YNUCJIIO — TOXKEC KOpeHB. HOBTOMy

KOpHSIMH YpaBHEHUS ABIIIOTCA yucina: 0; —1- ﬁ;l—'_ ﬁ; +2 . Bcero 5 xopHei.
Otser: 5.

Ne7. OKpyXKHOCTH PaglyCcoB Ty,75,13,7, (ry <71, < 13 < 1,) BhnucaHsl B yroin. Kaxmas criemyromias
. . Ly+L
OKPYKHOCTh KacaeTcsi peAbIylieil okpyxkHocTH. Haliure —=—

, rne L, + L3 - cymMma JJIMH BTOPOM U

TPETbEN OKPYXHOCTEH, €CIIM JJIMHA pajuyca NEpBOH OKPYKHOCTM paBHa 17 = 1, a Iulomaae Kpyra
OTPaHUYEHHOI'0 YETBEPTON OKPYKHOCTBIO C PATUYCOM 7,4, paBHA 647,



Penrenne.

H, H

O6o3HauuM 1eHTpHl OKpyxkHOcTel O, 0,, 03,04, BepuinHy yria o0o3HaunM A, TOYKM KacaHUA

OKPYXHOCTEH ¢ OJJHOU M3 CTOpOH yria o0o3HauuM Hy, H,, H;, H,. Tloctpoum otpesku 04 P,, 0,P3, 03P,,

napajuieJibHbIe CTOPOHE YIJIa, HA KOTOpou sexar Touku Hy, H,, H3, Hy, Tak, uto P, € O,H,, P; € O3H3,

P, € O4,H,. Torna

|010;] =11 + 15, |0;03]| =15 +713,|0304] =15+ 13,

|02P,| =1, — 11, [O3P3] =153 =15, |O4Py| =14 — 15 0,51
252

Tpeyronsuuku 0,P,0, u 0,P;05, 0,P;05 u 03P, 0, nonoOusl. 13 nepBoro momodus noiyyaem 10aP] =
33

|0102| To=11 _ Totri o2 _

, = , T3 = 1113. TakuM 00pa3om, 4ucia 1y, 1y, '3 00pa3yroT reOMETPUICCKYIO IPOTPECCHIO.
[0203]" 13-12 713412
AHAOrMYHO U3 BTOPOTO 000MS TIOJTYYaeM 177 = 7,1, UHcHa 1y, T3, T4, TaKike 00pa3yloT FeOMETPUUYECKYIO
nporpeccuto. ClieoBaTebHO, BCE YeThIpe 4YHCIA T4,73,73,74 00pPa3ylwT TreoMeTPUYECKYIO
MPOrpeccuIo.
B mameii 3anaue r; = 1, nr2 = 64m unu r, = 8. Tornar, = 2, 13 = 4. Jlanee

L,+ Lz 2nr,+2nrs
= = Z(Tz + T'3) = 12
s s

OtBer: 12.

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

KOpHA. B otBeTe YKaXXUTEC KOJIMYCCTBO HEITOYUCIICHHBIX 3HAYCHHI a, YAOBJICTBOPAIONIUX YCIIOBUIO 3a1a4u.

x? —4x+a’—-2a=0
X+a=>0,x>-a
X+az4 x+4-a

Pemenne: McxonHoe ypaBHEHUE PaBHOCHUIIBHO CUCTEME
[Tepedopmynupyem 3amady. Hamo HaiiTm Takwe 3HA4YeHHS MapaMeTpa, MPH KOTOPHIX KBaapaTHOE

(4-a)

ypaBHeHI/Ie CHUCTEMBI UMCCT IBa pa3anme KOprI 2 —a 1 HE COBIIaAArOIIUX C
Haitném, npu kakux 3Ha4eHUAX a OJIMH U3 KOPHEH YpaBHEHUS ( wui 00a) COBITAJIAIOT C YUCIIOM (4-2a) .

(4—a)®>-4(4—-a)+a*—2a=16—8a+a’—16+4a+a’—2a=2a°-6a=0.

a =0;a, =3.

To, 4yTO ypaBHEHNE UMEET ABA PAINYHBIX KOPHS >a 3a1a€TCS CIEAYIOIIEN CUCTEMOI YVCIOBUN
b



D>0
X, > —a 5 : 2
f(—a)zo;(l) Z=4—a +2a>0<a —2a—4<0;a€(1_\/§;1+\/§); Xb:2;
f(-a)=a’+4a+a’-2a=2a"+2a>0; ae(-x;
ae(1-+5;1++/5)
a e (—2;+x)
o (ae (o O040) o g e (1- /B - U[0:1+B)

HckmrounB 13 3TOr0 IIPOMEKYTKa 0co00e 3HaueHHE mapamMeTpa — 4Ymuciio O, IIOJIYyYHUM MHOXKCCTBO 3HAYCHHI
a , YAOBJICTBOPAIONIUX YCIIOBUIO 3a/Ja4u:

—1] U[0;+0); Cucrema (1) paBHOCHIIBHA

ae (1_\/5’ _1] u(0’1+ \/g) LlenoyncieHHble 3HAYCHHS TTapaMeTpa, BXOAsIue B oTBeT: -1, 1 u 2,
BCEro 3 3HAYEHUH.
OtBer: 3.

Ne9. Bans, nonro ymuosxasi, Beruuciamn 2020! B uucne, nonmydennom Bawneit, Kcroma cineBa Hampaso
paccraBuiia 3HAKU JCUCTBUN: MEXIy MEPBOM M BTOPOMl HudpamMH 3HAK «-», MEXKIY BTOPOIl U TpeThei
udpamMu 3HAK «+», MEXKIY TPEThEH U UYETBEPTON — «-», M TaK Jajiee, 10 KOHIA. 3aTeM BaHs BBIYHCINII
pe3ynbTat 3TuX neicTBuil. B monydennom Baneit uncie Kcromia onsite paccraBuiia Mexay udpamu 3HaKu
«» U «+» Mo TakoMy ke npaBuiy. [locie sToro Bans onsTe BEIUMCIWI pe3yabTaT, U Tak najiee. [locne
HEKOTOPOT0 KOJMYECTBA TAKUX OIepanuii ObII0 MOIydyeHo ogHO3HauHoe uncio. Kakoe?

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

Pemenue.

Uucno 2020! kpatno 11. M3BecTHO, 4TO yncio KpatHo 11 Torma m TOIBKO TOraa, KOrJaa pa3HOCTh ABYX
CyMM IIU(p B €ro MECATUYHOM 3alKCH: CTOSIIMX HA HEUYETHBIX MECTaX U CTOSIIMX Ha YETHBIX MECTax,
kpatHa 11. [Toaromy komOuHamms uudp, cocraBnennas Kcromelt, onsate aaet uncio kpatHoe 11, u Tak
nanee. TakuM 00pazom, KaKA0e U3 YKces, MOTydaeMbIX B Pe3yJIbTaTe OMMCAHHBIX Onepanui, kpatHo 11.
Cy1iecTByeT €IMHCTBEHHOE OJJHO3HAYHOE YnCio, KpaTtHoe 11, 3To uucio 0.

Otsert: 0.



