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1. Ywucmo b TAaKOBO, YTO HCPABCHCTBO BBIITOJHACTCA JIsI BCCX HATYpPAJIbHBIX YHUCCII

<a,<a,<a, <
% 8 %, 8y, YAOBJICTBOPSIOIINX HEPABEHCTBAM 8 <a,<a,<a,<100.

Haiinure Hanbosnbliee 3naueHue b. (12 6amnoB)
a,,...
2. YucnoBas MOCIeI0BATEIBHOCTh %, &, 8y, TaKOBa, YTO PU BCEX LIEIBIX HEOTPULATEIBHBIX YUCIIAX

1
(m > n) am+n + am—n - E(aZm + azn . HaﬁﬂHTe a20211 Jp— al :1

(16 6annoB)

'’ paBHBIM 60°. Ha NPOAOJDKCHUSX CTOPOH AB, CB u Menuansl BM
BK:AB=3:1 BL:CB=5:1 BN:BM =4"1.

mun BBINIOJIHACTCA COOTHOLLICHHUEC

3. JlaH TpeyroiapHUK ABC C yIJioM B

K,L, N

34 TOYKY B B35Thbl TOUKH COOTBCTCTBCHHO TakK, 4YTO

Haiigure paanyc OKpPYKHOCTH, BIIMCAHHOM B TPEYTrOJIbHUK ABC , €CJIN IUIoMaAb TpCYroJbHHKa KLN
paBHa Gﬁ’ a paCcCTOAHUC OT TOUKHU M JI0 TOYKM KacaHUs BIMCAHHON B TPEYroJIbHHUK ABC OKPYXHOCTH

co croporoit AC pasno 1. (16 6amoB)

4. Haitnute Bce 3HAYCHUS TTapamMeTpa a, MpU KOTOPHIX HEPABEHCTBO
3$/Iog§ 2+ 63’/Iog‘x1 2 +a? <alog? 2 +2alog, 2+3aiflog, 2

HEC BBIIOJIHACTCA HA IJI OAHOTO X U3 MHTCpBaJia (1’ 2) VYkaxunre peiCHrd HEPABCHCTBA IIPHU HElfII[@HHI:IX

3HAYEHUAX MapaMmerpa a. (16 6annoB)

5. Ha OoxoBeIx pebpax TA, TB, TC MIPAaBUJILHOM TPEYrOJIbHOW MUPAMUIBI TABC coorsercrBenHo
TA_TB _TC _

BBIOpaHbl TOYKH A B, G TaK, 4To TA T8 TG Touka O — meHTp cdeprl, OMUCAHHONW OKOJIO

TABC,. JlokaxuTe, 4To mpsiMast 10O MmepreHMKyIIapHa MI0CKOCTH ABC. Haiigure pannyc

TA=5/4.
(20 6annoB)

nmupaMuabl

3TOH cepbl 1 00bEM MUPaAMU/IbI TABC, €CJIM CTOPOHA OCHOBAHUs AB =1 6okooe pebpo

6. CuTyanmonHas 3ajaya

Jis  ucnbITaHus HOBOM MOJIENIM MOTOPHOTO KaTepa BBIOpaH ydacTok Oepera Mops,
MIpe/ICTaBICHHBIN Ha KapTe npsiMoi JuHued. Bronb aToro yyactka Oepera mpoxoAuT IpsiMas Tpacca, Ha
KOTOPOH pacrnoiokeH KOMaHIHbII MYHKT. B 2 KM OT Hero B Mope 1o JUHUH, IepHeHIUKYISApHOI Oepery,
Ha peiizie CTOUT Kopadsib. MOTOpHBIN KaTep JBUKETCS B MOPE TaK, UTO PacCTOSHUE OT HaOIroAaTens Ha
KopabJie 70 Karepa B 1000 MOMEHT BPEMEHHU COBIAJAET C PACCTOSHUEM OT KaTepa J0 ABMKYILIETocs 1o
Tpacce aBToMoOmIIa HabmoaeHus. [Ipu 3ToM B 1ekapTOBOM crcTeMe KOOPAMHAT ¢ HadajioM B Touke O —
KOMAaHTHOM ITyHKT€, OCbI0 a0CIIHCC, HAapaBIeHHON BJIOIb TPACCHI IO X0y IBMKEHUSI aBTOMOOUJIS, U OCBIO
OpJIMHAT, HAMPABJICHHOW Ha KOPalib, aOCIUCCHI KOOPAMHAT aBTOMOOWIS M KaTepa B KaXKIbIi MOMEHT
BPEMEHHU COBIIAJAIOT.

VYKaxuTe KOOpAUHATHI KaTepa B 3TOM CUCTEME KOOPJAMHAT Yepe3 YeTBEPTh Yaca C MOMEHTA Hadasa
JIBMDKEHUS] aBTOMOOMIISL OT KOMaHIAHOT'O IyHKTA, €CJIM OH JBUTAJICS BCE BpEMs B OJHOM HAaIIpaBJICHUH C
MTOCTOSTHHOM CKOpPOCTHIO 40 KM/4. (20 6amnoB)




Pemenne Bapuanra 1

4
i+16—?sz

28 a)

1. Ywucio b TAaKOBO, 4YTO HCPABCHCTBO BBIITOJHACTCA JIs1 BCCX HATYPAJIbHBIX YHUCEII

<a,<a,<a, <
% 8 8, 8y, YIOBJICTBOPSIOIINX HEPABEHCTBAM 8 <a,<a,<a,<100.

Haiinure Hanbosnbliee 3naueHue b. (12 6amnoB)
3 , 1.1

2 — 2 — 21
TO CIpaBEAJIMBbI OLCHKH: 2a2 2a2 2a3

Pemenne. Ilockosbky l<a <a,<a,<a,<100,

162’ _16a’
>
a®  100°° a,a,,a,a
4 Torga uist MOOBIX HATYPAIBHBIX YHcen 1’ -2’ 3’74’  yiOBIETBOPSIONIMX HEPABEHCTBAM
16a; = 1 16a; 1 16x*
a <a <a<a, <100 22?2+ ai3222+1032' T =2 " 007"
TR ST gMeem ©92 4 & PaccmoTpuM  pyHKITHEO 2x* 100

1 64x® 64x°-100°
-+ —
x®  100° 100°x®

; f'(x)=-
X21. Haiinem MUHHUMYM  (QYHKITHH (%) i X2l Ymeem

! —_—
ypaBHCHI/Ie f (X) =0 HUMCCT CAMHCTBCHHOC PCIICHUC x=50 » YAOBJICTBOPAIOILICE YCIOBUIO x=1. Touxka

x=30 SIBIISIETCSI TOUKOM MHWHHUMYMa, IOCKOJIBKY MMPOU3BOJHAA MCHSACT 3HAK C MUHYCA Ha IUIIOC, ITPOXOJAA

a, 16a; _
—=+=—=2>0,0003.
fn = 1(50)=0,0003, 2aZ &

qgepe3 3Ty TOUKY. I/ITaK, I[OKa)KeM, 4YTO HHUKAKOEC OpYroc

16a,
%4——?32[)
aicno b, mis kotoporo HepasenctBo %2 % BBITIOJIHSICTCST JUISL BCEX HATYPaJbHBIX YHCEI
y 8y, Ay, Ay, <a, <a, <a, <100,
T B B & YZOBJICTBOPSIOIINX HEPABCHCTBAM h=8=8,28 He mosker 6brth Gomsme O 0003

a, 16a;
—+ =0,0003.
a,=50,8,=50,a,=100, _ 2a} a;

=1
Ecnn nonoxuts 4 =14 4

Takum oOpa3zom, Haubombiee 3HaueHue b pasro 0,0003.
Ortsert: 0,0003.

a, a,,...
2. UucmoBast noCICaA0BaTCIbHOCTDb 0’ ai’ 2 TAaKOBA4, UYTO ITPU BCCX LCIIbIX HCOTPULATCIIbHBIX YHUCJIAX

1
a +a =—(a,. +a,. ). _
m-+n m—n 2( 2m 2n Haitute aZOZl’ - a =1.
(16 6annoB)

>
mun (m - n) BBITIOJIHACTCA COOTHOILICHUEC

1
a,, +a,=—(a,, +a,,), _
Pemenne. [Tycte M =N-Torpa ? 2°° g % 0.
2am ZE(aZm_'_aO)’ a'2m =4'a‘m'
[Tycts N=0.Torma 2 PaccMotpuM  ciydaii  M=N+2.  Torma

1 1
Ay T, = E (a2(n+2) +a,,) = E (4a,,, +4a,)=2a,,+2a,, az(n+1) +a, = 4(a,n+1 + al) = 4(%1 +]_)’

23 D) =2, , 48, &, =22, -3, +2 CornacHo pekyppeHTHOW (opmyie, uMeeM 3 =0 a=1
9, =4, 3,=9 a,=16 a,=25.. Hcnonb3yss MeToa MareMaTUYeCKOW HHAYKIHUH, JOKaXKE€M, 4TO
a,=n’,n=0,12,..

: I[J'IH Ha4YaJIbHBIX N IIPOBCPUIIN. Hpe,Z[HO.HO)KI/IM, 4TO JJIs1 HEKOTOPOIr'o 3HA4YCHM N

_ n2 _ _1\2 _ 2
BEpHO  PaBEHCTBO a,=n"a,=(n-1" JlokaxeM,  4TO &, =(+1)". JIeNCTBUTEIIBHO,
a.,=2a —a  +2=2n"—(n-1)*+2=n’+2n+1=(n+1)"

8,0y, = 2021 = 4084441, Orper: 4084441,

Otcrona MoJy4aem



B, pasusiv 60°. Ha mpomomkennsx cropom AB, CB y MeHaHbI
K,L, N BK:AB=3:1, BL:CB=5:1,

3. Jlan tpeyromsauk ABC ¢ yriom
BM 32 touky BBm3arer Touknm COOTBETCTBEHHO TakK, YTO

BN:BM =4:1. Hajimure pamuyc oxpyxknoctn, Brmucanuoii B tpeyromsank ABC | ecnm mmomans

tpeyromsunka KLN papma 63, a paccrostnue oT Touku M 110 Touku KacaHus BIUCAHHOM B TPEYTONBHUK
ABC OKPY>KHOCTH CO CTOPOHOM AC paBHo 1. (16 6aioB)

Pemienne. Bripasum 1iommaan TpeyroibHUKOB BKN, BLN y BLK g
yepes miouans Tpeyronpauka ABC AB=a, BC =b, BM =d, %ﬁl’j\:*--f--—- —\ ™~
S w= @sin ZKBN =125 5, =65 e » *w
. N |
S BLN — wsu’] ZKBN = 208 CBM — 108 ABC ! b ‘\\\\\ “.\‘\ ‘Il"_s’a
3a-5b /

S pk= Tsin ZABC =158 ,;..
Torna

S n="0S pgc+10S 5c =158 5 =S pec= 6\/51
NG
4
HYCTB P .- TOYKa KacaHUs BIIMCAHHOH B TPECYTr'OJIbHUK ABC OKPYKHOCTHU

ab=6/3, ab=24.

co croponoii AC | PM =1. OGosnaumm uepes X — amHBI OTpe3KOB

KaCaTCJIbHBIX IMPOBCACHHBIX K BIIMCAHHOMU OKPYXHOCTHU H3 TOYKH B
a+b-2x| |a-b| 1
2 | 2 7

a(@a+2)=24, a°+2a-24=0,a=4, b=6.
2
AC?=16+36-24=28, AC=2V7. (ooma nonysaem

PM =|PC—MC|= b—x
Nmeem

[Ipenmomnoxum b>a. Torna b=a+2,,

Haiinem AC 1o TEOpeME KOCHHYCOB:

CSuc 63 BGB-T)
"~ p 5447 3
V3(5-+7)
OTtBerT: 3

4. HaiiguTte Bce 3HaUCHUS MapaMeTpa a, MPU KOTOPHIX HEPABEHCTBO
3§/Iogz 2 +6$/Iog‘x1 2 +a* <alog?2+2alog, 2+3a3flog, 2

HE€ BBIIIOJHIACTCA HU JIJI1 OAHOTO X U3 HHTEpBAJIa (1' 2) Vkaxure pE€IICHUA HEPABCHCTBA IIPpU HaﬁHeHHBIX
3HaYeHMX rmapamerpa a. (16 6amon)
1

t:—a
t=log, 2, log, X te(—0;0)u(0;+w). xe(l;2) <te(l+x).

Pemenne. 3amMena:

3’ 7 3/44 2 2 3
Vmeem VU +6\/t_+a sat +Zat+3a\/t_. Heo6xonuMo HaiiTu Bce 3HaueHMs mapamerpa a, IpH

KOTOPLIX MOJIYUCHHOC HCPABCHCTBO HE BBINTOJIHACTCA HA JIs1 OAHOT'O tus IIPOMCIKYTKaA (1’ +OO)' PaCCMOTpI/IM
3TO HEPABCHCTBO KaK KBAaJAPaTHOC OTHOCUTEIILHO a.

a? —a(t? +2t+3%0) + 37 + 631" <0, a?—a(t® + 2t +3%) + 33t (t2 + 2t) <0,

_ 2 _ _ 13 o
(a-t"-21)(a 3\/{) <0. Peurum HepaBeHcTBO rpadudecku B cucteme Ota. [Toctpoum rpadukn GpyHKImM
__¢2 __n3
a=t"+2t, a _3\/{ B 3akpaiiieHHO# 4acTH TUIOCKOCTH BBITIOJHSETCS PACCMATPUBAEMOE HEPABEHCTBO.

Y
Jlnst @< 3 HepaBeHCTBO He BBIIOIHSETCS HU ISl OZIHOTO t M3 IIPOMEKYTKA (L +o0)

3



Haiinem pelenys HepaBeHCTBA:

(3]
te| —oo;| —
ae (—o0; -] nMeeM 3 ;

ae(-10)

1) mpu
2) npu

te (—oo; -1- «/ﬁ] v {—1+ Ja+1; [%f}

NMECM

3) mpu @ =O0ppeem te (_OO; _2] ; :
4) npu a<(0:3) yyeen e >
3 t
te(—oo;—l—\/a+1}u{(%j ;—1+\/a+1} \
5)mpu &= 3umeem te (_OO; _3] ~ {1} BepHeMcs k nepeMeHHOMY
t= o x=2" = 1
x. 109X - log, x
. xe| 20 ' OL@ e ummJww——————-
1) mpu &€ (=2 1] yvreem [ ) ; \ | s
2) npu a€(-10) yyeem
X & [2<3/a)3 YD) } U [2—1/(1+M> : 1)
2.
3) mpu @ =0 pmeem Xe [2 ’1) ;
4) pu < (0:3) yyeem
X e | 27V 1)U o-Y(1-{a+1) ; 232y’ _13.
[ ) [ ] ; 5) mpu &= 3pmeem Xe [2 ’1) VA2
-3]- : xe| 201
OTtBeT: ae (_OO’ 3]’ 1) mpu ae (-0 -] UMeeM [ ) :
_ X e| 2@’ : oY) | [ oV (triasD) 1 y2.
2)mpu &€ (-20) yveen [ J [ ) :3) mpr @ =Opmeem Xe [2 ’1) ;
_ x e | 27V 1)U o~V (1-{a+) - (/)" -y3.
4)npu 2 € (0:3) inreen [ ) [ J : 5) npu @ = 3iveem Xe [2 ’1) A2k

5. Ha OoxoBeix pebOpax TA, TB, TC MIPaBUJIBHOM TPEYrOJBbHON IHPAMHU]IbI TABC coorercrBenHo
TA TB TC

TA TB, TC,

B,C .
BBIOpAHBI TOYKH A By, lTak, 9TO Touka O — meHTp cdephl, OMUCAHHON OKOJIO

MTAPaMUBI TABC,. JlokaxuTe, 4TO mpsAMast TO MEPIEHANKYJISIPHA TIIIOCKOCTH ABC. Haiinure pannyc
TA=5/4.

(20 6anoB)

3TOH cepbl 1 00bEM MUPAMUIBI TABC, €CJI CTOPOHA OCHOBaHUs AB =1 6okosoe pebpo

B.C.
Pemenne. 1) JlokaxkeM, uTo mpsimMas TO NEPIEHAUKYISPHA IIJIOCKOCTH AB, Touka O nexur B

TCD. p . cepennaa AB . Crpoermpyem touky O ma mmockocts TBC, e MIPOEKIINS O

IIJIOCKOCTH

o TBC, TO, TO
LICHTP OIMMMCAHHOM OKOJIO TPEYTOJIbHHUKA okpyxxHocTu. [Ipsamas - TIPOCKIIHA Ha INIOCKOCTh

TBC. Jokaxem, 9To 70, LBC.



TA 1B TC _

[TockobKy TA T8 TG 0 2TBC ~=TBC,
B,C, IBC, ZBCT = ZCBT. /CB;T — «ZBTO, =90°, ZTFB, =90°,
L ! 1 Jlokaxkem, 4YTO 1 1 T.€. 1 F — Touka
TO, B.C.

MEPECCUCHUA IIPpAMBIX u IIo CBOﬁCTBy BIITMCAaHHBIX yIriioB HUMCCM:

ZCBT =/BCT = % (360°— ~BOT) =180°— 48201T .

ycts TP - jguamerp paccmarpuBaeMoii

/BTO, = /BTP = = /BOP =+ (180°— ~BOT) = 90°— £BAT
2 2 2

OKPYKHOCTH. Torna

Z/CBT — /BTO, = (1800 _ iéﬂj _(900 _ZBOT

=90°.
j Taxum obpazom, TO, L BC.

C
AHAJTOTHYHO J0Ka3bIBaeTCs, uTo mpoekimst 10 Ha miockocts VAC meprenmmkynspra A . CoryacHo
TeopeMe 0 Tpex TMepIeHKyYIsIpax, 10 TaKke GyIeT MepreHINKyYIIpHA BYM MepeceKaloIMCs IPIMBIM

BC  AC B,C TO L ABC.

, JJCKAIIKUM B ITINIOCKOCTHU Al = CJICOI0OBATCIILHO,

2) O0Go3HauMM Yepe3 a JUIMHY CTOPOHBI OCHOBAaHUSI TTMPAMU/TBI TABC = AB=a=1. Ogo3naunm yepes b
JUIMHY OOKOBOTO pedpa nmupamuibl TABC | TC=b="5/4. IMycts TH - BrIcOTA Mupamu sl TABC | Torna
TH =/b* —a%/3.
AB =a/3, DC

B TABC . ABC
OCHOBaHUU IHPaMUBbI JEKUT PABHOOEAPEHHBIM TPEYroJbHUK ,

- €ro BBICOTA, Dy cepeiuHa AB Brcora TL TIHPAMUTBI TABC, IPOBEJCHHAs U3
BEPIIMHEI | JeXHT HAa mpamoii 10- Jlis BEIYHCICHHAS
o0bemMa mupaMuabl TABC HY>KHO HalTH DC u L,

Ha 6oxoBom pebpe TC ormernm toukn K u S tak, uro
DKLTC, ps.iTC.

_DC-TH +3a/2-b?-a’/3 a\3p?-a’

DS
TC b 2b
[an2 _ A2
DK :aSb—a’ cos ZHCT =@,
6b 3b
J3a+f3a  a?

KC, =DC,cosZHCT =————=—
6 3b 6b

Kc—a—2+2—b—a2+4b2
6b 3 6b Tycts /ZDCT =a.




tgOK:DlK:a\,’SbZ—a2 Sing = g _ av/3b% —a? L bsing a3l —a
KC  a’+4b? ' ' =bsina =

Torna J1+tg’ @ bylla®+16b° J11a® +16b%
DC = /D K? + KC? _—¢11232+1LGK)2
1~ = 1 - .

6 Utak, o0bem mnupaMusl TABC BbIUKCISETCS 1O (hopmyre

v. _1AB-DC . _ a?3b’-a> 59 p_or- 1S _ b*v1la® +16b° 25 .
™A T3 2 ~ 108 432" 2sina a3p?-a2 459

Orper: T 432° 459

6. CuryanuonHas 3agava. /Iy UCIIBITAaHUS HOBOW MOJEIM MOTOPHOTO KaTepa BBIOpaH ydacTok Oepera
MOpsi, IpeACTaBICHHBIN Ha KapTe NpsAMOii InH1el. Boib 3Toro yuactka 6epera mpoxoauT mpsiMas Tpacca,
Ha KOTOPOM pacnojio’KeH KOMaHJHBIM MyHKT. B 2 KM OT Hero B Mope 1O JIMHUU, NEPHEHIUKYISIPHOU
Oepery, Ha peige cTouT Kopabiab. MOTOpHBI KaTep IBMXKETCS B MOpEe TakK, 4TO PAacCTOSHUE OT
Habroaarens Ha Kopalie 10 KaTepa B 000 MOMEHT BPEMEHH COBIIAJAET C PACCTOSHUEM OT Karepa J10
JBIDKYILETrocsl MO Tpacce aBToMoOwis HaOmoneHus. IIpu 3ToM B JeKapTOBOM cUCTeME KOOpAMHAT C
HadajioM B Touyke () — KOMaHJHOM ITyHKTE, OChIO aOCIUCC, HANpaBIIEHHOW BAOJIb TPACCHl 1O XOIY
JBMDKEHUS] aBTOMOOMIIS, M OCbIO OpJIMHAT, HAlpaBJIEHHON Ha Kopalib, aOCLUCChl KOOPIMHAT aBTOMOOUIIS
1 KaTepa B KaKJIbI MOMEHT BPEMEHH COBIA/IAOT.

VYKakuTe KOOpIMHATBI KaTepa B JTOM CHCTEME KOOpIMHAT 4Yepe3 4YEeTBEpTh Yaca C MOMEHTa Hadaia
JBIDKEHUS] aBTOMOOMJIISL OT KOMaHAHOTO ITYHKTA, €CITM OH JIBHTAJICS BCE BPEMsI B OJIHOM HAIpPaBJICHUU C
MTOCTOSTHHOM CKOpPOCThIO 40 KM/4. (20 6amoB)

Pemenne. BeeneM cucreMy KOopauHaT ¢ HadanoM B Touke O, 0Cb
OX coBmecTUM C O€peroBoil JIMHHMEHW, HANpPaBUB IO XOIY
JBIKEHUST aBTOMOOWIIA. PacronokeHue aBTOMOOMIISE MOMETHUM
toukoi 4. CoeauHuB TOuKy O € TOYKOH, B KOTOPON HaXOAMUTCS
kopabuib (Touka C), ¥ MPOUIUB JUHUIO 32 TOUKY C, HOJTYyYUM OCh
OY. Ilycte eOUHUYHBI OTPE30K B CHCTEME KOOpJAUHAT
COOTBETCTBYET | KM Ha MECTHOCTH.

T.x. paccrosiHue oT HaOMOAaTENs HA Kopabie (Touka C) 10 kaTepa
(Touka K), B m000H MOMEHT BPEMEHHU COBIAJANIO C PACCTOSHUEM
OT Karepa JO0 Tpacchl, M aOCIIMCChl aBTOMOOWJS W KaTepa
coBnanawT (touka 4 Ha ocu OX), 1o TpeyroiabHUK CKA —
paBHoOenpennbiil, CK=AK. KoopauHaThl TOUKH 4 B TOCTPOEHHOM
CHCTEeME KOOpAMHAT 4epe3 dYeTBepTh yaca Oymyr (10; 0),
koopauHatel Touku C (0; 2). Heobxoaumo HalTH KOOpAUHATHI
Touku K. Touku, paBHOyJaJE€HHBIE OT KOHILIOB OTPE3Ka, JIEXKAT HAa €ro CEpeAUHHOM HepHeHIII/II(YJ'ISIpe
VYpaBuenue npsimoit AC: y=2-x/5, Touka B — cepenuna otpe3ka AC, umeer koopamHaThl (5;1), Torma
ypaBHeHue npsimoil BK: y=5x-24, cnenoBarenbHO, Touka K — mepeceuenne npsmeix BK u 4K, umeer
koopauHatsl (10; 26).

Ortser: (10, 26).




