Mockosckuit ['ocynapersennbiit Yuusepcurer umenn M.B. Jlomonocosa

ﬂOllOJll‘lliTeJlbﬂOC BCTYIIHTEJIbHOE HCIIBITAHKE [10 MaTeMaTuke

1. Kakoe guciio Gosabue: ’/g +7+% Hin 37

2. U3secrno, 410 a + b+ ¢ = 5 1 ab + be + ac = 4. Haityare a? + B2 + 2.

uoas 2017 z20da

3. Pewure ypasuenue sin 7z + sin 6z = sin z.
4. Pemmre Hepasenctso 22 log} z + 3log? = < zlog, = - logg 2.

5. Yepes pepunnbt A u B tpeyroasunka ABC nposejaena OKpy KHOCTb, KACAIOLLASCS npameix AC
u BC. Ha sroft okpyxuocru Beibpana Touka D (BHYTPH TPeYroJIbHHKA), JIEAKALIAS HA PACCTOSHMUH
V2 or npamoit AB u na paccrosiun /5 or npamoit BC. Haitaure yroa ZDBC, eciii U3BeCTHO, 4TO
ZABD = £BCD.

6. Bacuamit ¢ apysbaM pewnin yeTpouTs MHMKHUK. [L1s 91010 MM OT MyHKTA A HYKHO Ja00parbes
BHH3 10 peke 10 nynkra B, npuyem B uX pacnopsukenun ecrs asa xarepa. Cumras cebs cambim
OTBETCTBEHHBIM, Bacuaunit bissasics camocToarennno aoexars 40 nynsra B na Gosee GhicTpoxos-
HOM KaTepe M Ha4aThb NOTOBHTH MeCTO Aisi nukHuka. O6a Karepa BHILLIK OJHOBPEMEHHO M3 MYHKTA
A. Oanako, npoMyaBuHCh BoceMb KuloMeTpos, Bacwimit 3amern na Gepery maumiymero emy py-
Koft ['puropus, koropsii npocu no crapoit apyx6e aosestu ero o nyukra C. M xors nynkr C
Bacuamit yxe npoexas, on cornacuacs. ITo nyru B nynkr C Bacuanit ¢ puropuenm Berpersnn uay-
it HaBcTpedy BTOpPOR Karep ¢ aApysbamu Bacuims, oTKyaa Te KpHKHY/IM, 4TO MM 10 nyHkra B
OCTajach Tperb nyTH W 4robbl Bacuauit nurae ne sanepxusancs. Jdocrasus [puropus B nynxr C,
Bacuanit nemesienno nomyancs goronsts apyseit. Hatiure pacerosinue mexcay nynkramu B u C,
eC/IH U3BECTHO, YTO 06a KaTepa NpuuLM B nyHKT B OAHOBPeMEHHO, CKOPOCTH KATepOB NMOCTOAHHBI, &
Bacuuit, seficrsurenbno, HUIe He 3A4CPKUBAICH.

7. U3 epunb D sa niockocts ocnosanus ABC mupavuast ABC D onyuena sbicora DH. Hataure
obbem 3Ol nupamunu,2ec.riu ?necmo, 410 maowaan tpeyroasuukos AHBC, AHAC, AHAB

PaBHbI COOTBETCTBEHHO — y M 4TO BCE TPH ILIOCKHX YIVIa npu Bepiunne D npamsie,

93’9
8. Pemnre cucremy ypasuenuit
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Mockosckuit Focysapersennsiit Yuusepeurer umenn M.B. Jlomonocosa

HOIIOJIHHTeJleOE BCTYNHTE/ILHOE HCIbITAHHE 110 MaTeMaTHKe

1. Kakoe uyncio 6oapime: \/g — 7+§ w37

2. UsBectHO, 410 @ + b + ¢ = 6 u a® + b? + ¢ = 16. Hattaure ab + be + ac.

uroav 2017 20da

3. Pewnre ypasuenue cos 6z + cos 5z = sin z.
4. Pemmnte Hepasenctso z° log; z + 6log? = < zlogg z - log, 2°.

5. Yepes sepununt K u L Tpeyrosbinka K LM npobesena oKpy»KHOCTb, Kacawowancs npamsix KM u
LM. Ha s1oit okpyxHOCTH BhIGpana To4Ka S (BHYTPH TPEYroIbHIKA), JeKamas Ha paccToanui 1 or
npasmoit K L. Haltaure paccroauue or 104k S 10 npsamoit LM, ecin ussecto, uro ZKLS = ZLMS
H 4910 LSLM = 45°,

6. Anaronuit ¢ ApY3pAMH PEUIHIN YCTPOUTh NHKHHUK. [UIst 3TOr0 MM OT MyHKTA A HYKHO 106paThes
BBEPX MO peke A0 nyHkTa B, npuuem, B ux pacnopsxenuu ectb japa karepa. Cuuras ceba cambim
OTBETCTBEHHBIM, AHATONMI BBI3BAJICH CAMOCTOATEILHO 10eXATH 10 nyHKkTa B na 6osee GuicTpoxomnom
KaTepe H Ha4yaTb rOTOBMTb MecTO st nukHuKa. Oba Karepa BbILUIM OJHOBPEMEHHO M3 NYHKTa A.
Oanaxo, nposyasumce 8 kM, Anatosmii 3amerni na Gepery Mautyutero emy pykoit Bopuca, koropiit
npockst 110 crapoit apyx6e aosesru ero g0 nyukra C. M xors nyukr C Anaroauit yxe npoexai, ou
cornacuics. [1o nyru B nyakr C Anaroanit ¢ Bopucom serperuan naymuit naperpeuy sropoit Karep
€ Apy3bAMH AHATONMSA, OTKYAA Te KPHKHY/IH, 4TO NYHKT B yxe coscem 6iu3ko u 4robst Anarosuit
Hurae xe sagepxusaics. Jocrasus Bopuca B nyukr C, Anaronuit HeMeI€HHO NOMYAJICH AOTOHATD
Apyseit. Onpeje/ninre, KaKylo J0MO MY TH OCTABAJIOCH IPORTH APY3bAM AHATOMHA OT MOMEHTA BCTPeYH
¢ uum 1 Bopucom, ecan ussecTHo, 4To 06a Karepa npuuM B NyHKT B oaxoBpemenno, paccrosHue
mezcay nynkramu B u C paBrO 2 KM, CKOPOCTH KATEPOB HOCTOAHHBI, a AHaTO/KI, AefiCTBHTEIBHO,
HUT/IE HEe 3a1ePAKHBAJICS.

7. M3 sepumubt S Ha nutockocTs ocHoBaius K LM mupamuast K LM S onyumena ssicora SH. Haitaure
00bem 10 NUpaMHABl, €CJIH M3BECTHO, YTO IJowaan Tpeyroibunkos AHLM, AHKM, AHKL
PaBHbl COOTBETCTBEHHO 1—20 ' o0 %, H YTO BCE TPH IVIOCKHX YIJIa IPH BeplinHe S npsmble.

8. Pemnre cucremy ypashenuit

2r
sin(z? — y?) 3
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Mockosckuit [ocynapersennsiit Yuusepcurer umenu M.B. Jlomonocosa

ﬂOHOJ'IHI{'IﬁJ’leOG BCTYIHTEJIbHOE MCHbITaHMe 110 MaTeMarTuke

1. Kakoe yucio 6osibiue: ‘/g + 7+ g wim 37

2. N3sectHo, y10 a + b+ ¢ = 4 u ab + be 4 ac = 5. Hatuure a® + b + 2.

woav 2017 zoda

3. Pemmre ypaphenue sin 8z — sin 7z = sin z.
4. Peunre nepasencrso z2log? z + 5logi z < xlogs z - log, 2°.

5. Yepes sepumunt A u C Tpeyronbuuka ABC nposejesa OKpy7KHOCTb, Kacalowascs npambix AB
u BC. Ha stoft okpy:xHocTH Boibpana Toyka D (BHYTPH Tpeyro/ibHHKA), JieKallas Ha PacCTOSHUM

1 or npamoit AC u Ha paccroanuu /7 or npsamoit AB. Haitaure yron ZDAB, eciu W3BeCTHO, YTO
LCAD = LABD.

6. 'puropuit ¢ Apy3psiMH PeIIHIM YCTPOUTD NUKHUK. [1st 917010 UM OT NyHKTa A HYXHO J00paThes
BHU3 110 peke 10 nyHkra B, npuyem B ux pacnopsikenun ectsb apa Karepa. Cunras ceba cambiM O1-
percTBeHHLIM, ['pHropnit BbI3BAJICH CAMOCTOATEIBHO J0eXaTh 10 nyHkTa B Ha Gosee GuicTpoxoaHoM
Karepe M HAYaThb FOTOBHTHL MeCTO A1d NHKHHKA. Oba Karepa BLILLTH OJHOBPEMEHHO H3 myHKTa A.
OaHako, NpOMYABIIKCH WeCTh Kuiomerpos, I'puropuit 3amerns na Gepery Mawyuiero emy pykoi
Bacuans, koropslit npocua no crapoit apyx6e gosesru ero uo nyukra C. H xorp nyukr C [puro-
puit yxe npoexas, on corsracuics. [To nyru B nynkr C [puropuit ¢ Bacuanem scrperwin way it
HaBcTpevy BIOpoft Karep ¢ aApy3bsiMi [pHropus, orkKyla Te KPUKHYJIH, 4T0 HM A0 nyHkra B ocra-
Jachk derseprs nyTH u 4robsl ['puropuit Hurge ne sagepxkupancs. Jdocrasus Bacuaua B nynkr C,
['puropnit HeMeAIeHHO NOMYaCA JA0roHATH Apy3eit. Haltaure paccrosinune mexay nyukramu B u C,
€CJIM M3BECTHO, 4T0 00a Karepa NPUILIH B NVHKT B 0HOBpeMEHHO, CKOPOCTH KaTepoB OCTOSHHDL, &
['puropuit, neficTBHTEILHO, HHI/E HE 3a1EP/KHBAJICH.

7. U3 epunnnt D na miiockoers ocnosanius ABC nnpavmnast ABC D onywena sbicora DH . Haitaure
obbeM 31Ol nupammu,zecnn4 H3BECTHO, YTO IUIOULAM TPEYrOIbHHKOB AHBC, AHAC, AHAB

paBHbl COOTBETCTBEHHO ﬁ , 'l—l ’ '10—1

8. Pewnre cucremy ypapuenuit

, M 4T0 BCe TPH IUIOCKHX yIVia Npu Bepuune D npsmbie.

+y-tg(z* -9’) =[5

cos(z? — y?) 2
B SR 7 gy WSS .



Mockoscknit Focyaapersennsiit Yuusepeurer umenn M.B. Jlomonocosa

ﬂouonuuwnbuoe BCTYIIUTeJIbHOE HCIBITAHHE 110 MaTeMaTHKe

1. Kakoe uncso 6onbiue: \/g- - 7+§ wm 37

2. U3sectHo, 4o a + b+ c =T u a® + b* + ¢ = 19. Haiiaure ab + be + ac.

uroabv 2017 200a

3. Pewnre ypasnenue cos 8z — cos 9z = sinz.
4. Pewnre nepasenctso z° logi x + 10log3 z < zlog, 7 - logs 27,

5. Yepes sepuunnt M u K tpeyroabuuka K LM nposejesa okpy&HOCTb, KaCalmasics npambix M L
u KL. Ha sroft okpykHoCcTH BbIGpaHa TOMKA S (BHYTPH TPeYTOJIbHHKA), JEKALASK HA PACCTOAHHHN
v'2 or npavott M K. Haltaure paccTosiHue oT ToYKH S 10 npamoit K L, ecin u3sectHo, 4ro ZMKS =
ZKLS nwuro LSKL = 60°.

6. Bopuc ¢ apysbamu pemmn ycrponts nukHMK. [L1s 9Toro uM or mynkra A HyxHO A06paThes
BBEPX [0 peke J10 myHkTa B, npuyem, B uX pacnopsukeHnn ecrtb asa karepa. Cunrtas cebs cambiM
oTBeTCTBeHHbIM, BopHC BBI3BAICA caMOCTOsTENIbHO JoexaTrs 40 nyHKTa B Ha 6osee GbicTpoxomHoM
Karepe M Ha4aTb rOTOBHTb MECTO A nuknuka. Oba karepa BbIULIN OJHOBPEMEHHO W3 HYHKTA A.
Oanaxo, npomuasumcs 10 kv, Bopuc 3amerna na Gepery mauyiiero emy pykolt AHATOIHS, KOTOPbif
npocus no crapoft apyx6e nosesru ero jo nyukra C. M xore nynkr C Bopuc yxke npoexan, on
corsacuics. [lo nyrn B nynkr C Bopuc ¢ Anaroanem BCTperiiy wiywuit HagcTpeyy BTopoft Karep
¢ Apy3bsmu Bopuca, orkyaa Te KpukHyIH, 410 nyHKT B yke coscem Gimusko u urobn Bopuc murue
He sagepusaics. Jocrasus Anarosma B nynxr C, Bopic Heme1eHHO moMyasics JOroHsaTs aApy3eit.
Onpeseanre, KaKyio JO/IO MyTH OCTAaBaJIOCh NpoitTy Apy3bsam Bopuca or MoMeHTa BCTpeun ¢ HEM 1
AHaTo/IHeM, e/l H3BECTHO, YTO 00a Karepa NPHULIH B NYHKT B 0HOBpPEMEHHO, PACCTOSHHE MY
nyukramu B n C paBHo 2 KM, CKOpoCTH KaTepoB nocrosuusi, a Bopue, seficrsurensho, Hurge se
3aJ1ePIKHUBAJICH.

7. V13 sepumnnt S na niockoetb ocHoBanus K LM nupamuast K LM S onywena seicora SH. Haitre
obbem 9TON nMpaMuab, eCJlln M3BECTHO, YTO Iowaan rpeyroabiukos AHLM, AHKM, AHKL

5
PaBHbBI COOTBETCTBEHHO Z ’ '5 y 1—2

8. Pewnre cucremy ypashenuit

A= 2 _ a2y _  [OF
St =) y - ctg(z® — y°) \/6

B SR R
sz g7 ¢ B V) =43

, H 4TO BCe TPH ILIOCKHX YIJIa IPH BeplinHe S npsMbie.



Mockosekutt [ocyaapersenssiit Yuusepcurer umenn M. B. Jlomorocosa

Jononuuresnbroe BCTYIIHTE/IbHOE HCIIbITAHHE 10 MaTeMaTHKe

woav 2017 200a

OTBETHI 1 OBPA3IIbI PELLIEHUN 3AJAY

3anaua 1.

Kaxoe 4uciao Gosbie; \/g+7+g wm 37
» 7 N
Kaxkoe uucao Gosibure: \/§ +7+_—, wm 37

Kaxkoe gucso Gosbue: g +T7+ :9;; wm 37
8 9
Kakoe 1ucio Sosbiue: 3 + 7+ 5 w37

3anava 2.
M3BecTHo, 410 a + b+ ¢ = 5 u ab+ be + ac = 4. Haitaure o + b* + .

H3sectHo, 410 @ + b+ ¢ = 6 u a® + b* + & = 16. Haitaure ab + be + ac.

H3secto, 410 a + b+ ¢ = 4 u ab + be + ac = 5. Haltaure o? + b + 2.

Hasectno, 410 a + b+ ¢ = T u a® + b* + & = 19. Hailaure ab + be + ac.

3anava 3.

Pewnre ypassenue sin 7z + sin 6z = sinz.

Orser: [lepsoe Gosbie

Orser: [leppoe Gosbiue

Orser: [lepsoe Gonbine

Orser: [lepsoe Goubue

Orser: 17

Orser: 10

Orser: 6

Oreer: 15

Otser: z =4, BT (e

Pewnre ypassenue cos 6x + cos 5z = sinz.

Orser: z = (2k + 1

Pemure ypasHenue sin 8r — sin 7x = sin z.

Pemure ypassenue cos 8z — cos 9z = sin z.

(14+dk)r  (=144K)% 1.
Im, g, g RET

Orper: 2 =4 22 keZ

Oreer: = 2kr, UE0E (E0E ke Z



3ana4a 4.
Peluure HepaBeHcTEo T }ugg T+ 3 Ingg T < rlog; z - log, z*.
Orer: r =1, logg 7T< = € 3logg 7

Pewmre nepasencrso 2 logs 2 + 6logt € rlog, 2 - log, 2°.
Oreeriz =1, 2log; 6 < = & 3log; 6

Peuare nepasencrso z2 logs z + 5log] r < rlogg 7 - log, z°.
Orper: v =1, log, 65 < » < 5log, 5

Peumre mepasencteo 2 log? z + 10logs r € zlog, z - log, 7.
Orser:r=1,2log;4 < 7 € 5logy 4

3anaua 5.

Yepes pepunssl A 1 B rpeyronbinka ABC npopesesa OKpYAHOCTB, Kacalowasacs npamux AC u
BC'. Ha 310ft 0kpy AHOCTH BROpaHa Touka [ (BHYTPH TPEYTOIBHAKA), JIeKALIAS HA DACCTOHHIM /2
or upavoli AB u Ha paccroanuu V5 or npavoit BC. Haliaure yron ZDBC, ecan u3BecTHo, 4To
LARD = £LBCD.

O1eet: 7 /4

Yepes pepumunst K u L tpeyroabrnka K LM nposesesa okpyKHOCTh, Kacaimaca npaMex KM u
L M. Ha =zroft oxpyxuoctn sabpasa To4uka S (BHYTPH Tpeyro/ibHEKA), JCABILAA Ha paccToannn 1 o
npasoit K L. Haltnure paccrosnue or Toukn S A0 npasmoit LM, ecau u3sectho, w10 £KLS = ZLMS
uuro LSLM = 45°.

Otser: /5,2
Yepes sepumnbl A 1 C rpeyrosbinka ABC nposeieHa OKpYAHOCTB, KACAIWAACH upameix AB o
BC. Ha sroft okpysHocTH BHOpaia TouKa [ (BHYTPH TPeyroJIBHHKA |, Jexalas Ha paccroatmm 1
ot npaMoli AC u Ha paccrosHum /7 or npaMoll AB. Hafimwre yron ZDAB, ecan u3BecTHo, 4TO
LCAD =£ABD.,

OeeT: 7/3

Yepes sepmmuast M u K rpeyronsiuka K LM npopenena okpyauEOCTh, Kacaiomascs npavmux ML w
K L. Ha sroii oxpyKuocTH Bhibpana Touka S (BHYTDH TPeyToJbHIKA), JIesallas HA PACCTCRHMN /2
or npamolt M K. Haligure paccerosuue or Touku § uo npamoit KL, ecan g3pecrno, o LMKS =

LKLS wuro ZS5K L = 60°,
Otser: 14

Saaa4ua 6.

Bacunuil ¢ apy3bsiMi DRILAIH YeTpouTh TUKHUK. JL1s 31oro MM or nyHkra A HYKHO I0OpaTses
BHM3 N0 pexe a0 nyHkta B, npuvem B ux pacnopsikennu ecTh Apa xarepa, Cumras ceba campiv
oTBeTCTBCHHEIM, Bachianll Beppasica CaMOCTOATENBHO A0eXeTh A0 nyexTa B na bonee bucrpoxoa-
HOM KaTepe H Ha4aThb MOTOBHTL MECTO I NHKHHKA. ODa Karepa BbILLIH OJHOBPEMEHHO H3 IYHKTA
A, OaHAKO, NPOMMABIIMCE BUCEMb KHJIOMeTpoB, Bacuanil samerw Ha Gepery MAllYLIEro emy py-
koft ['puropus, koropsiii npocun no crapoit apyx6e gosesru ero o nyukra C. H xore nynsr C
Back/iufi yike npoexa, on cornacwica. [To nytu g nyukr C Bacuanit ¢ Ipuropuesm serperwis nay-
Wit HABCTpeMy BTOPO KaTep ¢ Apy3bamM Bacuwims, OTKYJA Te KPHKHY/IH, Y10 HM 10 nyHxta B
OCTaJachk TpeTk nyTH H 4robu Bacuiuil Hurae e 3agepxusancs. Jocrasue [puropna B nyakr C,
Bacuiuil HeMeLIeHHO MoMuaies JoroHsTe apyael. Hafnume pacerosuue mescony nyukrasu B w C,
£CJIH H3BECTHO, YT0 00a KaTepa NPHIUTH B NyHKT B 01HOBpeMerH), CKOpOCTH KATepos NOCTOAHHSL, &
Bacuani, eilcrsrreabine, HENAE He 3400PACHBACH,

OTeeT: 4 KM



AHaro/uit ¢ APY3bAMH DELIKIH VCTPORTb MuKuuK. Jdis 31oro uMm or NYHKTa A HYXKHO 100paThes
BBEPK MO peke Ao nynkta B, npmiem, p ux pacnopamenns ecTs apa karepa. Cunras celH cambiM
OTBETCTEeHHBIM, AHATONHI BH3BANCH CAMOCTOATEIBHO J0EXATE Ao nyukTa B wa Gonee Guicrpoxoiom
KdTepe i Ha4alb IOTOBHTH MECTO /Ui NHKHHKA. UDa KaTepa BHULIH OJHOBPEMEHHO H3 NVHKIA A.
Oapako, npomyaBnck 8 KM, AHaTosnuil 3aMeT Ha Bepery mamyiers emy pykoft Bopuca, Koropsiii
npocki no crapoft apyxoe aosesty erc 10 nyrkma C. M xore nynkr C Anaronsit vixe npoexan, ox
corracuicst. [lo nmyta B nyukr C AnaToanit ¢ Bopucom Berperiam muyimii HABCTPEeUY BTopofl KaTep
¢ ApY3bAMH AHATOINA, OTKYAA Te KPUEHYJIH, 4T0 NyHkT B yike coBeem 6/MM3K0 1 9To661 AnaTomuit
HHCAe He 3anepausanca. locrasus Bopuca B nyekr C, Anatonnii HeMeLIEHHO MOMUYAICH 1OFOHSTE
Apyseft. Onpegemure, KaKyio JOJTIO MY TH OCTABAIOCH IPOHTH APY3baM AHATOIHA 0T MOMEHTA BCTPEYH
¢ Hum 1 Bopueos, eenn uasecrno, uro oba kavepa npmwan B nyvekr B oanospesenno, PRCCTOAHAE
ey nydkramu B u C paeno 2 Km, CKOPOCTH KATEpOB NOCTOHHHBL, & AHATOMI, JeHCTBITE/LHO,
HHIAE HE 380e0AHBANICH,

Oteer: Ouny natyw nyra or A 10 B

['puropuil ¢ apyseamu pemman yerpours muxkunx. Jna 31oro v or nyHKTa A Hy#HO J06parscs
BHH3 [10 PEKe 10 LYHKIAa B, npu4eM B HX pacnopsKeHnH ecrb JBa Katepa. Cudtas cebs caMbIM OT-
BETCTBEHHEIM, ['DHIOpHIl BRI3BAICK cAMOCTOATENBHO Aoexarh 40 nyHkra B na Gonee GuicTpoxonHom
KATEPE H HAY4Th IOTOBHTHL MECTO JJIA (IHKHHKA. JDa xaTepa BbILLIH OIHOBPEMEHHO M3 NVHKTA A.
Uanako, npoMyaBMCh WecTs KuioMerpos, [puropuit saMeTws Ha Gepery Mauviiero eMy pyKof
Bacuana, koropeilt npocus no crapoit apy:xGe aosestn ero 1o nynkta C. M xors nyskr C ['paro-
pull yxe npoexai, o coraciiacs. [lo nyru B nynkr C Tpuropwit ¢ Bacuimesm serperinn waymit
HaBCTpedy BTOpOfl KaTep ¢ ApysbaMu ['pHropus, oTKy1a T€ KPHKHY/IH, Y9T0 MM J0 nyHkTa B ocra-
Jack derseprs nyTs u wrobe [puropuit murme we sagepaapanca. Jocrapue Bacuma » nyukr C,
['puropuit Hemeienno nomuancs Jorouste Apyseit. Haliaure paccroanne mexay nynxramu B u C,
BCJIH H2BECTHO, 4TO ﬂﬁﬂ KaTepa ﬂpH.].l.IJIH B IIYHKT B O HOB e CH D, QI&E}[}DCTH I‘EI!L'J.'E[.}UH MNOCTOAHHBL, 8
[puropnil, neficTBHTENLHO, HETJE HE 3AIEDPAHBAICH.

OteeT: 2 KM

Bopuc ¢ apysesamun peuwnwin yerpowrs nukunk. Jia storo mu or NYHKTa A HYAHO J00PATLCH BBEDX
o pexe 20 nyHxTa B, npuues, B uX pacnopsarenun ecrb apa kartepa. Cunrtas cebs cambiM OTBET-
CIBEHHBIM, BOPHC BBI3BAICA CAMOCTOATE/IBHO JOEXATE 40 NYHKTA B Ha Gosee BuicTpoxoqHOM Katepe
H HEYaTh FOTOBHTH MECTO aid nuxHuka. (Ofa karepa BeLLIN OJHOBpeMeHHO H3 nyekTa A. Onna-
Ko, npomyasumchk 10 ku, Bopue samernn ea Gepery MAayliero emy pykol AHATOMHA, KOTOpPBINA
npocin no crapolt apyabe nosesmn ero go nyskra C. W xore nynkr C Bopue yae npoexan, ou
cornacuies. [Io mym B nyuaxr C Bopue ¢ Anarosmes perperniy naywuil HascIpedy sropoll Karep
¢ apy3bamy Bopuea, oTKyda Te KPUKHYIH, 4T0 NyHKT B yixe copcem 6im3ko u yrobu Bopue wnrae
He 3anepxupaica. Jocrasus Anaronns B myukr C, Bopue Hesme1eHHO NOMIAICA JOTOHATE ApY3eii.
Onpegennre, RAKYIO Q000 IVTH OCTABAIOCK npoiTy apyaead Bopuea 0T MOMBHTA BCTPEYN ¢ HHEM W
AHATO/HEM, eCIH H3BECTHO, 4TO 0fa KaTepa NPHILIKM B IYHKT B 0AHOBPEMEHHO, PACCTOAHHUe MEHLy
nyukrTami B u C pasuo 2 xm, CKOPOCTH Karepop nocrosannunt, a Bopue, asfiersurensio, HUrne pe
381ePAHBAJICH.

OTeer: UaHy WecTyvio nyTy or A 1o B

Baza«qa T.

M3 pepnser D Ha miockoers ocnosanns ABC mupamuaw ABCD onyuena gucora DH . Hafiaure
ofrpeM 3Tof nupammu,iewm M3BECTHO, YTO ILoWALE TpeyroasHukos NHBC, AHAC, AHARB

PaBHbl COOTBETCTBEHHD 3’3’ p° H YTO BCE TPH IVIOCKHX YA NpH BEplIMHe [ npaMbie.
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OBPA3I11bI PELLIEHUN
/6 7
1. Kakoe unciio 6osbue: \ 7 +7+ 5 win 37

: NG A
Pewenne: Tocrarouno cpasunrn NOAKOPCHNOE BHIPAKEHHE C 9, TO €CTh BHPAXKeHHe £ + 5 C ABOH-
KOi. MOKHO CJIOKHTD JBe APo0H, a MOXKHO 3aMEeTHTD, YTO 910 CyMMa B3aHMHO OOPATHBIX BEJHHH,
KOIOpad 110 HEPABEHCTBY MEXIy CPeAHHMH He MeHble ABOHKH  PaBKa el TOrza M TOJIbKO TOrAa,
KOIAa 3TH BeJMYHHBI DABHBL.

Ortser: [lepsoe Goabuie

2. M3sectHo, ur0 @ + b+ ¢ =5 u ab + be + ac = 4. Hattuure a2 + 52 + &2,
Pewenne: o + 8 + & = (a + b+ ¢)* - 2(ab + be + ac) = 25— 8 = 17.

Orser: 17

3. Pemmnre ypasxenne sin 7r + sin 62 = sin z.

Pemrenne:

. . y . 13z z .z x

sin7x 4+ sinbz = sinzy <= 2SIDTCOS§=2SHI-2-COS§ Eiy

T 13z T i
4=>cos§-(sinT—sin§)=0<= e L . kel =
=2 (2k+ )
= (2k+ )7 -
= | 6z=2kr y BER o [T kER
3:L——L

Tz = (2k + )7 £

Omer:z =1, G o7

7
4. Pemnre nepasenctso z?log? 7 + 3logl 2 < zlog, r - logg 2.
Peienne:

z’log§x+3log§zsxlog,x-bg6x4 < (zlog;x — 3loggz)(zlog; z — loggz) € 0 =
o r=1
= log§x-(x-—3log67){x—logor)s0 — [lo&7<r<3b&7

Orser: z = 1, logs 7 <z < 3log 7

5. Yepes sepumnn A 1 B tpeyronbimka ABC nposenexa OKDYIKHOCTE, Kacaolasicst npaysix AC
u BC. Ha sroit okpyxuocrs swibpana Touka D (BHYTDH TPEYTOIBHHMKA), JIKAIAR HA PACCTOSIHHH
V2or upamot AB u ua paccrosuun /5 or npsmoit BC. Haurre yroa LZDBC, ccan wspecto, 110
ZABD = £BCD.

Pewenue: Ilonoxum LABD(= £BCD) = a, ZDBC = 5. [Tockonbky yron DAB onupaerca na
ayry DB, a BC' — kacareabuas, cnpaseyinso ZDAB = /DBC = 8. Ananornuno, ZCAD =
£ABD = a. Torja u3 teopeMbl CHHYCOB, NPHMEHEHHEOH K Tpeyroabiuky ABC, caeiyer, 4o
AB _ sin(m - 2a - 2f)
BC = sin(a+4)

= 2cos(a + 3).



To e camoe Moxn0 GBII0 GbI MOYYHTD, OTyCTHE nepnerauKyap k3 C 1a AB, nockombky AC = BC
KOK KACATEILHBIE.
C apyroii croposst, rpeyroisiuku ABD u BC D noaobunl (B iy pABEHCTES COOTBETCTBYIIIHX
VIJIOB), OTKYAA
AB DE DE DE sina
BC DF DB DF sing’
rae DE w DF — nepnenauxynapst, onymenuse u3 D na AB u BC coorsercrsenno.

[Moayyaen
2eos(cx + ) = bma—“ g
(@ + ) sin 4
OTKY/Ia
cosasin2f —sina(2sin® f+1) =0
H -
sin

ot = ——e.

B = cos28
[Mockoaeky H o, B F orpatiyens /2, BIDAMKAA tEo Yepes sin a, MoJIyYaen

i g sin 203 sin 24 sin 243

V(2 = cos28)2 + sin® 28 - Vo - dces 28 - W9 — Bcos? B '
Benomunas, yro DE/DF = sinfa)/ sin( 3], noayqaem

DE Deos 3

DF ~ /9 —8cos? §
llo yenosuwo DE/DF = /2/5. Cnenosarenbto, cos® § = 1/2 1, crao buits, § = 7/4.

Orser: /4

6. Bacuanit ¢ Apy3sbAMH DEMILI YCTPOHTh MHEHHK, [J18 9T000 MM OT OVHKTa A HYMKHO A00parnca
BHM3 110 pexe 10 nyHKra B, npuvem B ux pacnopsikenus ecrTh JBa karepa. Cumras cefa cambimM
OTBETCTBEHHEM, Bacuiuil BbisBasica caMOCTOATENIBHO J0eXaTh A0 NyHKTa B Ha Gosee GuicTpoxoi-
HOM KATEPE H HAYATH [OTOBHTE MECTO LIS MUKHHKA, Oba KaTepa BRIILIM OIHOBPEMEHHO W3 MYHKTA
A. Oanako, npoMuaBIIMCE BOCeMb KuloMeTpos, Bacuanit samerwn Ha Gepery Mamylero emy py-
woff [puropns, koropufi npocua no crapoft apymbe gopesrn ero ao nyusra O M xore nyusr C
Bacunui! yxxe npoexad, od coraacuicd. [To nym B nyakr C Bacuwamit ¢ ['puropuem serpemuan nay-
i HABCTPeYy BTopoR KaTep ¢ ApyIbHmMe EWHJIHH+ UTEYO4A TC KPHAKHYJIE, Y10 HM 00 IVHRTHL B
OCTAIACH TPerh nyTH W 4rodkl Bacuiult wurae we sanepwcupanca. Jocragus Ipuropus B nyuxr C,
Bacunnll wemepnenno noMyaics JoronsTe apysefl. Haflgure paccrosnie Mexay nyvektamu B u C,
ECJIH H3BECTHD, 4T0 oba KaTepa NPHILTH B IYVHET B QOHOBPEMEHHO, CKOPOCTH KaTepo [MOCTOAHHBL, &
Bacunn#l, neficrsure/ibHo, HUAE He 3a0epPKHBA/ICH.

Pewmwenue: llycrs v; — CKOPOCTb MeLIEHHOIO KATEPA OTHOCHTENLHO Depera, vy H Uy — CKOPOCTH
GBICTPOrD KATEPa OTHOCHTE/IBHO Gepera [P JABHAKCHAN BHA3 M BBEPX 110 pexe cootsercreenno. [lycrn
t; — Bpesmsa mMexay obmuM craprom W eerpedelt Bacuina u ['puropus, f; — Bpems Mexay Berpedei
Bacuiusa n 'puropus 1 Mx scTpedeil co BTODBIM KaTepoM, t; — BPEMSHA MeXIY BeTpeuefl co BTOPBIM
KaTepoM B npubeiTHeMm B nyHKT C u f; — BpeuMs, ymeamee y Baciiua ma gopory ot nyakta C 10
nyuxkTa B, Ofozmaunm raxske depes X MecTo npomexcyrounoll perpeun karepop. Torga paceroanue
oT A 10 X pasHo, ¢ oaHo# cropoist, vy(t; + tz), a ¢ apyro#t, vot; — vaty. AHATOIHYHO, PACCTOAHEE OT
X a0 B pasno, ¢ onnoit croponsl, vy (iy + &), a ¢ apyroi, vety — vsta. [pn 3rom nepsoe paccroinne
10 YCAOEKEO B ABa pasa Gosblie sroporo. Orca

ty +to = 2(t3 + £4) by = 23 = 2Hg = 15
— g
vty — vgty = 2(vaty — vsts) t — 2ty = (t2 - Ef:ﬂa



Vs
Homuoxum nepsoe YpaBHeHHe Ha = B CJI0KHM €0 BropbiM. [Toayuny
b

(s 2:,)(1 + 3) =0,

OIRYAQ 1) = 24, 10 €CTH HCKOMOE PACCTOSIHNE PABHO MOJIOBUHE OT 8 KM, TO €CTh PABHO 4 KM.
OrBeT: 4 KM

7. U3 pepunnst D Ha mw10CKOCTh OcHOBanus ABC mupamuasl ABCD onymiena sucora DH. Haitapre
obrem 3ol uupa,\wm,2 ec.riu lsssecmo, 410 maomamm rpeyrossuukos AHBC, AHAC, AHAB

PABHBI COOTBETCTBEHHO 3'3' 9’ H 4TO BCE TPH IJIOCKHX YIVIa npu Bepuurde D npsubie.

Pewenue: O6osnaunm uepes a, 3, v asyrpannsie yraet npu pebpax BC, AC, AB coortsercises-
no. lockonmeky DH L ABC, AHBC asasnerca oproroHaibHoM upoesuned ADBC. Cheiosaleiib-
HO, S(AHBC)/S(ADBC) = cosa. C apyroit croponsl, AD L DBC, 10 ectb ADBC sBasi-

¢rea oproronaibholl upoexunelt AABC, orkyaa S(ADBC)/S(AABC) = cosa. YunTupas, 4To
S(AABC) = S(AABH) + S(ABCH) + S(AACH) = 1, nonyvaem

cosa = S(ADBC) = ggi_g%'% - J/S(AHEO).

AHaa0rn4Ho,
cos 8 = S(ADAC) = /S(AHAQD),
cosy = S(ADAB) = \/S(AHAB).

Hasee, nockoabKy niockue yriib upn sepuine D npsisbre,

-CD AD-BD
2 2

VS{ADBC) - S(ADAC) - S(ADAB) = %-if/S(AHBC) -S(AHAC) - S(AHAB) =
_V2.2 14 202

3V9' 39 oWz

V(ABCD) = éAD-BD .CD = ?JBDQCD A2

_V2
3

4
OTser: 2—‘/—§
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8. Peunre cucremy ypastenuit
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W-y-tg(z’-y’):ﬁ

=V e ey X
cos(z? — y?) €15l —9) 3

Pewenne: Paccmorpusm cymmy u pastocts nepeoro u BTOPOrO yPaBHEHHS:

(z+ y)(ml_y,)- tg(a? —yz)) = \/-g-_-p
=

-9 g + e -0) =5 -

*
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oTKyaa r* — y* = /6. [logcrapias B HCXOAHYIO CHCTEMY, MOIYYaeM

2 Lz = T - — 23443
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v
Ocraercss 3aMeTHTb, YTO NMOIYYEHHbIe 3HAYCHHA VIORIETBOPAIOT Y1080 72 — 3° = 7 /6.

Orser: ¢ = B2 . /7 y = VS0 /7.



