Bropoii (04HBIi) 3TaN aKA1EMUUYECKOT0 COPEBHOBAHMS
OauMnmansl WK0JILHUKOB «ar B Oyaymee» nmo o0meodpaszoBaTeibHOMY NpeAMeTy
«MaremaTuka», BecHa 2021 r.

11 kaacce

Bapuanr 5

1. ®ynkuus (%) IpU BCEX JICUCTBUTEIBHBIX X #1 YIOBJICTBOPSIET COOTHOIICHHUIO
X+1
(x-1f (—J+4f (X)+14x =0.

Peumre ypasuenne 48" =7+ 2", (12 6anoB)
2. Haiiaure HanGobllee HATYPAIIBHOE YHCIO ' JUISl KOTOPOro BEPHO HEPABCHCTBO
@ +2°+---+n®)—106(1+2+---+n)+105<0. (16 Gamios)

3. Ha cropone BC TpPEeyroJbHUKA ABC ormeuena Touka K TakK, 4ToO AK :9\/5/ 2, BK=9, KC=3.

Oxono Tpeyromsanka ABK ommucana oxpysxuocts. Uepes Touxy Cu Touky D, nexaryro Ha cropone

AB, IIpOBEJIeHA TIPsIMasi, KOTOpas IepeceKaeT OKPYKHOCTb B Touke P, mpiuem CP>CD | Haiigure DP,

ecn “APB=2Z BAC, CD _ OucceKkTpuca TpeyrojbHUKA ABC. (16 6annoB)

4. Haiinute Bce 3HAUCHUSI TapaMeTpa a, IPU KOTOPBIX CUCTEMA
7a—-30cost+3<0,
|cost| . [5cost—4|
2cost 5cost—4
HMMEET PeIICHUs. Y KaKUTE 3T PEIICHUsI ITPU HalIEHHBIX 3HAUYEHUSX MapaMeTpa a. (16 6amoB)

55int+a+%+

5. OCHOBaHHEM MHUPAMHUIBI SABC CIY>)KUT TPSMOYTOJBHBIN TPEYroJIbHUK ABC ¢ xareramn AB=2
u BC=6_ Bricoroit MUPaMHAIbI SABC gnsercs OTpE30K SD , TIe Touka D CAMMETPUYHA TOYKE B
OTHOCUTEJIIBHO CEPEIMHBI OTpe3Ka AC  Touka M MPUHAJISKUT OOKOBOMY pedpy SB, IpUYEM
SM =2MB. Haiinure nomans cedyeHus nupamMubl IIIOCKOCThIO, TPOXOAIIEH uepe3 D MapaJuieabHO

TUTIOTEHY3€ OCHOBAHHSI AC y orpesky AM | ecrm paccrostame ot Toukn B jo cexymeit mmockoctn
pasro V14 (20 6amnoB)

6. CuryanuoHHas 3aj1a4ya
UckycctBennsiit cniytHUK (MC3) aBukercs mo KpyroBoi opOuTe BOKpYr 3emiu (MMeeT Gopmy
1apa) Ha BeicoTe H, paBHOU paauycy 3emnu R = 6372 xm, ¢ neproaom obpaiieHus 7' = 4 u ¥ IOCTOSTHHOM
2

YTJIOBOM CKOPOCTBIO T st Toro, 4ToObI MOXKHO OBLIO HAOJIO/IATh 32 CIIYTHUKOM C ITOBEPXHOCTH
3eMiH, OH JIOJDKEH HAXOJHUTHCS BHINIE IJIOCKOCTH Topu3oHTa. Ompepenwrte: a) MPOAODKUTEIBHOCTD
HaAOJI0ACHNUS 32 CIIYTHUKOM (B MHHYTaX) OT MOMEHTA €To TOSIBJICHUS HaJl TOPU30HTOM JI0 MOMEHTA 3aX0/1a
3a TOPU3OHT, eciu TpaekTopus MC3 mpoxoauT poBHO HAJl TOJIOBOW HaOmoaarens; 0) MIOCKUN yroj Mpu
BepIIUHE KOHYca 0030pa noepxHocT 3emiu ¢ MC3 (B rpamycax). (20 6amnmnoB)



Pemienue BapuanrTa S

1. ®ynkuus F(x) npu Beex aeiicTeuTenbHbx X #1 yoBaerBopsier cooTHOMmEHMIO

(x —1)f(x+ﬂ+4f(x)+14x 0.

Pemnre ypaBHeHHE 4.8 =7+2'". (12 6amnoB)
Pemenue
(X +1 = t+1
ITycts X—1. Torma t-1 ¢ynxums F (1) npu Bcex neiictButensHbx ' #1 yroBmeropser
(E— j f(t)+4f (”1) st log
COOTHOMIEHHUO \ ! t-1 t-1 Ipu Beex pukcupoBanubix X #1 spaverms F(x)
(x +1j
fl 272
p \X-1 YIOBJIETBOPAIOT CUCTEME YPABHEHUH
(x-1) f (“ﬂ+4f (X)+14x =0, (x-1) f [”ﬂ:—ﬁ(x)—mx,
2 1 1 1 -
X+ X+ X+
—f +4f +14——=0, 2f +4(x-1)f +14(x+1) =0,
x—l() (x—lj x—1 ()( )(1] (x+1) =
2f (x)—-16f (x)-56x+14(x+1) =0 = f(x)=1-3x.
Pemmm 3ananHoe ypaBHeHuUe
4.8 =7+2"%; 4(8) -7-8"-2=0; 2(8"~2)(8" +1/4)=0; 2% =2, x=1/3.
OrBer: y 3
2. Haiinute HanGoIblliee HATYPANBHOE YACIO 'V Il KOTOPOTO BEPHO HEPABEHCTBO
P +2°+---+n*)—106(1+2+---+n)+105< 0. (16 6amon)
1+2+---+n=w. 5 2 2
Pemenue. 2 Borumcaum cymmy L 27+ N7

P+2°+.-+n+(n+1)° —1+Z(l+k) —1+Z(1+3k+3k2+k) 1+n+ 3(n;rl)n 32k2+2k3
k=1 k=1

3(n +1)n Zn:kz _ n(n +1)(2n +1) .

SZk2 =(n+1)°-1-n- ,
a 6

3, 93 3
Beraucnum cymmy P+2%+--4n’.

§k4_1+2(1+k) —1+Z(1+4k+6k2+4k3+k) 1+ 4(n+1)n+62n:k2+4ik3+zn:k4,
k=1 k=1 k=1

4Zk3 =(n+D*-1- —M—n(n+l)(2n+l)=(n+1)((n+1)3 _1-2n—2n*—n),
k=1
z”:k3 _ n*(n+1)°?
- 4 . Torna (13+23+---+n3)—106(1+2+...n)+105£0 PN

2 2
n (n4+1) 106 n(n2+1)+105S01 (n(n2+1) _l)[n(n;l) _105j£0’

(n+15)(n-14) <0, n =14.
OtBer: 14.

n>+n-210<0,



3. Ha cropone BC tpeyromsrnka ABC ormeuena touka K rak, uro AK :9\@/ 2, BK=9, KC=3.

Oxoino tpeyronsauka ABKommcana oxpysxnocts. Uepes Touky Cu Touky D , nexamyro na cropone

AB, IpOBENHA MpsAMas, KOTOpas IepecekaeT OKPYXKHOCTh B Touke P, mpuuem CP>CD
Haiigure DP, ecny £APB=24BAC, CD _ OmCceKTpurca TPEyroJbHUKA ABC. (16 6amoB)
Pemenue.
1) ZAPB=/ZBAC, ZAPB=ZAKC, ZAKC = ZBAC,

ZKAC = ZABC. OTtpesok AC gpnsercs OTPE3KOM KacaTeJlbHOU » —

K OKPYXHOCTH.
AABC ~ AAKC =

AB_AC_BC _ AB\2 AC 12
AK  KC AC 9 3 AC
AC=6, AB=92.

AD AC 1 AN /

2)  CD . Guccexrpmca = DB BC 2 , AD=3V2, ~_

DB = 6\/5’ uMeeM

CD? = AC-CB—AD-DB=T72-3\2-6\2 =36, CD=6.

3) Ilycrs DP =X, DN = Y(N- touka nepeceuenms npsmoii CD ¢ oxpyxuoctsro, N #P),

Yerpipexyronsank  ANBP prycan B oxpyxnocts = AD-DB=PD-DN, 36=Xy. 11, cpoiicream
2 2

KACaTeNbHBIX M CEKYNIMX K OKPYKHOCTH HMEEM CN-CP =AC%, (CD-Y)-(CD+Xx) = AC,

(6-y)-(6+x) =36, 6(x—y)=Xxy.

4) Pemaem cucremy ypaBHEHHH 36=xy, 6(x-y)=xy =x=y+6= Yy +6y-36=0,

y=—3+35, DP = x =3+34/5.
OTBerT: 3+3\/§ .

4. HaiinuTe Bce 3HaU€HUs NTapaMeTpa a, Ipu KOTOPBIX cUCTEMa
7a—30cost+3<0,
cost| |5cost—4|
2cost ’ 5cost—4
MMeEET PEIICHUs. Y KOKUTE 3T PEIICHUsI TTPH HalIEHHBIX 3HAUYCHUSX MapaMeTpa a. (16 6amnoB)
X =5cost, y =5sint, x*+y?=5.

53int+a+%+

Pemenne. 3amena:

7a—6x+3<0,
X [x—4
y+a+1+u+u:0,
2 2x x-4
x* +y* =25,

Nmeem Cucrema pacnagaeTcs Ha COBOKYITHOCTb 3 CHCTEM.
7a—-6x+3<0, 7a—6x+3<0, 7a—6x+3<0, 7a—6Xx+3<0,
X>4, y=—a-2, <4 x>4,y=—a-2, O<x<4,y=—a, < 0<x<4,y=-a,

x* +y? =25, x* +(a+2)*=25. x* +y* =25, x* +a’ =25.

1) 2)



7a—6x+3<0, 7a—6x+3<0,
Xx<0,y=—-a+l, <4 x<0,y=-a+1l,

3) x* +y* =25, x* +(a—1)* = 25.

7a—-6x+3<0,
x> 4, x* +(a+2)* =25,
0<x<4,x*+a’ =25
x <0, x*+(a—-1)° = 25.

B cucreme xoopaunar Oxa n300pa3uM pelieHne CUCTEMBI

_, _ 2 )
1) Umeem pernenue X=4/25-(a+2) pu ae(-51)
Torna COSt:\/l_((a+2)/5)2, y=—-a-2,
sint=—(a+2)/5, , t=-arcsin((a+2)/5)+27n, nez,

IIpu 3anmcu oTBeTa yepe3 arcCoS Hy»>KHO YYHUTHIBATh 3HAKU
sint=—(a+2)/5, . p ae (-5,-2]

t = arccos/1—((a+2)/5)? +2zn,

nez, , pu ae(-21) nMeeM

t =—arccos[1—((a+2)/5)? + 27N, nez.
2) Umeem pemenne X = V29— a’ npu 2 € (=5-3) Torna

cost =y1-(a/5)*, y=-a, sint=-a/5,  t=-arcsin(a/5)+2zn, neZ

t =arccos1—(a/5)? + 27N, nez.

— _[25_(a—1)7? : ———((a- 2y _
3) Umeem perieHue X=—y25-(a-1) pu ae(-4-3] Torna cost=—y1-((@-1/5)", y=-a+1
sint=—(a-1)/5, , t=x+arcsin((@a-1/5)+2zn, neZ

t = 7 —arccos1-((a—1)/5)* +22n, ne 7.

HUMCEM |

' AN

' U

Orser: 2€ (51
1) mpn &€ (-5 =41 ypeen & = —arcsin((a+2)/5)+2zn, t, =—arcsin(a/5)+2zn, ne7.
2) pn @€ (—4:-3) ey 1= —arCSin((@+ 2)/5)+2zn, t, =—arcsin(a/5) + 2zn,

t, =z +arcsin((@-1)/5)+2zn, pez.

3) mpu @ =—3mmeem t, =arcsin(l/5) +2zn, t, =z —arcsin(4/5)+2zn, nc7.

ae(-31) t, =—arcsin((a+2)/5) +2zn, nez

4) mpu HMeeM
5. OcHOBaHMEM THUPAMUJIBI SABC CITY)KHUT TIPSIMOYTOJIBHBIA TPEYTOJIBHUK ABC ¢ kareramn AB=2
u BC=6_ Bricoroii TTUPAMU/TBI SABC gpnsercs OTPE30K SD, rae Touka D cummerpuuna touke B
OTHOCHUTENIFHO CEepEeNHBI OTpe3Ka AC  Touka M MPUHAJICKAT OOKOBOMY pPeOpy SB, puIemM
SM =2MB. Hajinure miomans ceuenus NUpaMubl IIIOCKOCTBIO, MPOXOASAIICH uepes D napajjieabHO
TUIIOTEHY3€ OCHOBaHUS AC y OTpE3KY AM | eciu paccTosiHuE OT TOYKH B 1o CEKYIIEeH MIOCKOCTH
paBHO ‘/1_4 (20

OaJIoB)



Pemenme. MBC - pavoyromsmmii, <B=90° AB=a=2, BC=b=6,M eSB, SM =2MB
Oe AC, AO=0C

' TOYKa

' TOUYKa D CHUMMECTPUYHA B OTHOCHUTCJIIBHO 0. CGKYH_[aH IIJIOCKOCTh 7 IIpOBCACHA

uepes Touxy D, I AM, 7l AC, paccrosiame © ot Toukn B no miockoctn 7, PZ\/]Z.

1y DAC,, AC,IIAC, AA=AB=2,CC=CB=b.

ANITAM, N €SB, NM = MB (AM - cpesHAs TMHHS AAINB),
SN :ESB.
3
ASS,N ~AABN =SS, =a, ASS K~ AAAK = SK = KA,
AN;NK ~ AA AK :mzl, KN :lAlN.
AK 3 4
LN :EClN.
AHaJIOTUYHO, 4

[TrockocTh 7 comepKUT AANG, CeUeHHUe — TPEYTOJIbHUK AKNL.

1
. SAKNL = E SAA,NQ'
2) i nuiouiaieid MMeeM COOTHOLIEHHE

NR'ICD, DR =%DB =%\/a2 +b?.
3)

4y @B LCA R<QB, CAICAIBBE R moosomm mpyio QB L CA)

NQLCA =

ITo Teopeme o 3 nepneHAUKYIApax

Saanc, :%Al.cl'NQ:AC'NQ: NQ+va%*+b*, S, =%NQ\/a2+b2.



o

AC'| BB, = BB/l z,

5) Haiinem NQ. ITockonbky u paccrosuue X or Touku B o mnockoctu 7% pasmo

B, . QB, AABC,,
PaCCTOSAHUIO OT TOYKHU 0 IIJIIOCKOCTHU . I[J'II/IHa OTpE3Ka paBHa BBICOTC TPCYIrOJIbHHUKA
OB, = 2ab OR = 2ab
A T 3@ b peey QN =QBNRNR=JQNT QR [ ON =X o
2ab ,  4a’b? » 4a’h? 202 12
Xo = X" — = —4 2p?
g WJ o) P gy @ I
Lo 4a’b?
3Va? +b? \J4a%h? - p?(a’ +b?)
a’h’ 2267
S = = —
" 1282 — p2(a +b7) 1242767 14(2° +67)
OTtBer: 3.

6. CuryanmonHas 3ajaya.

UckyccrBennsnii cnytauk (MC3) nBukercs mo KpyroBoit opoute BOKpyr 3emuin (uMmeet ¢popmy 1iapa) Ha

BbIcoTe H, paBHOI paguycy 3emnu R = 6372 km, ¢ nepuogom obpaienus 7 = 4 y ¥ MOCTOSTHHOM YIJI0BOM
2

CKOPOCTBIO T Jlnst Toro, 4ToGBI MOKHO GBLTO HAGTIOAATH 32 CITYTHAKOM C TTOBEPXHOCTH 3EMITH, OH
JOJKEH HaXOJAWUTBCS BBIIIE TUNIOCKOCTH Topu3oHTa. Onpenenure: a) NpoaoKUTENbHOCTh HA0II0IeHUs 3a
CIYTHUKOM (B MHHYTaX) OT MOMEHTA €ro MOSIBICHUS HaJ TOPHU30HTOM 0 MOMEHTa 3aX0Jia 3a TOPH30HT,
ecnu Tpaekropust MC3 mpoxoauT poBHO HaJ royioBoil HaOmroaarens; 0) IUVIOCKUMN yrojl Hpu BepIIMHE
KoHyca 0030pa noBepxHoctu 3emiu ¢ UC3 (B rpagycax). (20 6amnoB)
Pemenue. Ilycts HaOmogaTens HaxoauTcst B Touke H. AB — nuHMs niepeceueHns IOCKOCTH TOPU30HTA
Y IJI0CKOCTH OpOUTHI. CITyTHUK IPOXOIUT HAJl TOJIOBOM HAOII01aTesl.
[Tpu ABM>KEHNUU CITYTHHKA U3 TOYKU A B TouKy C 110 IyTe OKPY>KHOCTH,
ero mpoekmus Ha 3emito aBuraetcst u3 Touku D B Touky H. YrioBas
Mepa dtoi nayru |=L/2 paBHa BemMYMHE IEHTPAJIBHOTO YIJIA.

VYroin 0630pa yyactka 3eMin ¢ OpOUTHI paBeH YIiy
Otser: a) 80 MmunyT, 0) 60 rpamycosB.

VyureiBas ~ CHMMETPHIO, NOJly4uM  BpeMs  HaOJrojeHus
t_L_Z(pT_ﬂ _@-240
w27 7T T =4u=2402m T
Vron HaXOUM u3 IPSAMOYTOJIBHOTO TPEYroJbHUKA
R 1 T

COSp=——==- = Q==

R+H 2 3, CIIEI0BATEILHO,
{= @-240 _ 7240 — 80 sun.

Vs 3
2y=2Z-g)=n-Z -1z
2 3 3 um60 IpaaycoB.



