BAPUAHT Nel
Yactn 1

Omeemom na 3a0anus Bl — BI2 aensemcsa uenoe uucio uiu KoHeuHas
decamuyHnasa Opoos. Omeem ciedyem 3anucamv 6 0O1aHK omeemos Nel
Cnpaea om HOMeEpA GblNOJIHAEMOZ0 3A0AHUs, HAYUHAA C NEPEOll K1emOoUKU.
Kaoicoyro uughpy, 3HaK MmuHyc u OecAmMUUHYIO 3aNAMYI0 RUUIUmME 6
OMOenvHOoll Kilemouke 6 COOMEEMCHMEUU C HPUBCOCHHbLIMU 6 O71aHKe
oopazyamu. Eounuysl uzmepenuit nucamoy He HYHCHO.

B1. Aus xynuia MmecsuyHbIl mpoe3qHoi Ouner Ha aBToOyc. 3a Mecsi OHa
caenana 40 moe3gok. CKoONBbKO pyOIeil OHa COKOHOMMUIIA, €CITH TPOe3THON
owmrer crout 207 pyOieid, a pa3zosas moeznka — 21 py0ois?

B2. Ha rpaduke,
U300paKEHHOM Ha
PUCYHKE, TpEeACTaBICHO
HU3MEHEeHUe OuprkeBoi
CTOMMOCTH aKIui
ra3o700bIBarOIIECH 12004
KOMITaHHUH B TIEPBBIC J[BE
Helenn HoSOps. 2 HOsAOps
ousnecMeH mpuodpen 10

pyo.

Ak >TOM KOMITAHMH. 1 3 9 12 11
Hlects 3 HUX OH mponan 7 HOsOps, a 13 HOsAOps — ocranbHbIE 4.
Ckouibko pyOnelt motepsin OM3HECMEH B Pe3yJsbTaTe 3THX olepanuil (Bce
OTIepaliy MTPOBOIUIFICH B MOMEHT OTKPBITHS OUPKH)?

B3. Pemmte ypaBuenue log,(8—5X)=2log,3.

B4. B tpeyronsauke ABC yron C pasen 45°, AC=BC = 242 . Haiinure
BBICOTY AH 3TOTO TpeyronpHUKA.

BS. /Ins tpancniopTupoBkH 45 TOHH rpy3a Ha 1300 kM MOXHO HCIOJL30BaTh
ABTOMOOMJIM OJHOTO M3 TPEX IMEPEBO3YMKOB. Y Ka)XJIOTO M3 HUX CBOS
TPy30HOAbEMHOCTD UCIIONB3YEMBIX aBTOMOOWIIEH U CTOMMOCTH TIEPEBO3KU
OJTHUM aBTOMOOHIIEM.

CTOMMOCTH NMEPEBO3KH OJHUM

Tlepeposuni aBromobuieM (py6. Ha 100 km)
A 3200
B 4100
B 9500

Cxonbko py0Jeit mpuaeTcs 3alIaTiTh 3a CaMyI0 JICHIEBYIO TIEPEBO3KY ?

B6. Ha ximeruatoii Oymare C KIETKaMH pPa3MEpPOM
(cm.
pucyHoK). Haliaute ero rmomans B KBaJpaTHBIX

lecm X 1cM  u300paxkeH  TPEYTOJbHUK

CaHTHMETpaXx.

X—17_X
X—21

B7. Haligute 3HaueHHE BHIPAKEHUS

B8. ®yuxims Y= f(X) onpenenena Ha
npomexytke (—6;4). Ha pucynke
n300paxkeH TpapuK ee MPOU3BOIHOH.
Haiimure abcumccy TOYKH, B KOTOPOit
(hyHKIISA y=f(Xx) MIPUHUMACT
HauOoJIblIee 3HAUCHHE.

- npu X =4.

I'py30nonbeMHOCTh
aBToMoOwmIIeH (TOHH)

f/




B9. O6vem koHyca paBeH 16. Uepe3 cepenuHy
BBICOTBI KOHyca napauieabHO ero
OCHOBaHHMIO TPOBEAEHO CeueHHe, KOTopoe
SIBJIIETCS. OCHOBaHMEM MEHBIIIETO KOHyca ¢
Tol ke BepmmHOW. Haiimurte o00beM
MEHBIIIET0 KOHYyCa.
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B10. ABTOMOOWIb, MABWKYIIMICS B HAYaJIbHBIH MOMEHT BpPEMEHH CO
ckopocteio V, =20 M/c M TOPMOBSIIUUH C IOCTOSHHBIM YCKOPEHHEM

a=4wm/c>, 3a t CekyHJ moclie Hayana TOPMOXKEHHS HPOXOAMT IyTh

2
S=yt- %. Omnpenenute (B CEKyHAaX) HaWMMEHbIEE BpeMs,

npolureaniee 0T MOMEHTa Hadajda TOPMOXKEHHUS, 32 KOTOPOE aBTOMOOHIIb
nmpoexai He MeHee 32 METpOB.

B11. Haiigure HanGosnbinee 3nauenne Gpynxuun Y = 15X —3sinX+5 Ha

OTpEe3Ke [—%; O} .

B12. /IBa meuynuka, paboTas BMeCTe, MOTYT CIOXUTh medb 3a 12 vacoB. Ecnu
CHayajia OIWH MEpBbIA MEYHUK OyzeT paborarh 2 yaca, a 3aTeM OIUH
BTOpOoi — 3 dbaca, TO OHH BBIIONHAT TONbKo 20% Bceil paboTsl. 3a
CKOJIBKO 4aCOB MOXET CJIOXKHTb Me4b OJUH MepPBbIi MeYHHK?

Yactb 2

Jlna 3anucu pewienuii u omeemoe na 3adoanua Cl1 — C6 ucnonv3yiime 61aHK
omeemos Ne 2. 3anuwiume cHauana HoMep GbINOIAHAEMO20 3A0AHUA, A
3amem nOJIHOE 00OCHOBAHHOE Peulenue U Oneent.

.2 .
C1. Pemmnre ypaBHeHHE 2sin X+3LHX°°SZX_1 =0.
COS X

C2. /InuHbl Bcex pebep MpaBWIIbHOW YeThIpexyroibHoi mupamuasl PABCD c
BepuInHOW P paBHBI Mexkay coboil. Haiimure yron mexny mpsimoit BM u
miockocteio BDP, ecnmm Touka M — cepemmHa OokoBoro pebpa
nupamust AP.

log, (x*—4x*+4x*)+1og, ,5(6X*~12X-9) >0

C3. Pemre HEpaBEeHCTBO 5
X" =2X-8

C4. Yetnipexyronpuuk  ABCD  ommcan 0ko10 OKpY:KHOCTM M BIOMCAaH B
okpyxkHocTh. I[Ipsmbie AB u DC mnepecekarorcs B Touke M . Haiigure
IUIOLIab YETBIPEXYrojbHUKa, ecau usBectHo, yro ZAMD=a u
pamMychl OKPY)KHOCTeH, BImcaHHbIX B TpeyroabHuku BMC u AMD
paBHBI cOOTBETCTBEHHO I 1 R.

C5. HaiimnTe Bce 3HAUYCHHWS HapaMmeTpa @, MPU KaKJIOM M3 KOTOPBIX CHCTEMa
YpaBHEHU I

4|y —3|=12-3|x|,
y’—a’=32y-3)-x’

HNMECT POBHO YCTHIPE PCUHICHUA.

C6. Haiinute Bce Takue MpOCThIE 4YHCIa [, OIS KaKAOTO U3 KOTOPBIX
CYIIECTBYET TaKOE IIeJ0e YHUCIO K, 4TO YHCIO P SBISETCS OOLIMM

nemurenem uncen K* +12k* +12 u k* +9k .



BAPUAHT Ne2

Yactsb 1

Omeemom Ha 3a0anusa Bl — BI2 aenaemca yenoe wucio uiu KoHeuHasn
decamuyHnasa Opoos. Omeem ciedyem 3anucamv 6 0O1aHK omeemos Nel
Cnpasa om HOMepa GLINOJIHAEMOZ0 3A0AHUs, HAYUHAA C NEPBOIl KI1emOoUKU.
Kascoyro uugpy, 3naxk munyc u Oecamuunyio 3anamyi0 Rnuuwiume 6
OMOEIbHOII KemouKe 6 COOMEEeMCMEUN C HPUGEOEHHbIMU 8 0OJ1aHKe
oopazuyamu. EOunuysl uzmepenuil nucamos He HyHCHO.

B1. XKene3znonopoxusiid 6uier ans B3pocioro crout 300 pyomneit. CTOUMOCTb
Ounera Juia IKoONbHUKA coctaBisgeT 50% oT croummocTH Ouiera s
B3pocioro. I'pymma coctouT u3 17 MKOIEHUKOB M 3 B3pOCHbIX. CKOIBKO

B2.

py0ieii cToaT GUIeTHl Ha BCIO TpyMITy?

Ha rpaduke, n300pakeHHOM Ha pPHCYHKE, IMPEJCTABICHO W3MEHCHHE
OMpKeBOW CTOMMOCTH akiuii HedTernepepabaThIBAIOICH KOMIIAHWH B
nepBbIe ABE Henenu OKTsA0ps. 1 okTs0ps OmuzHecmeH mpuodpen 10 akuuii

3TOM KoMmmaHuu. Tpu
U3 HUX OH mpozgan 12
OKTA0Ds, a 13 okTa0ps
Ipojan OcCTalbHbIE 7.

CkompKo pyOmeit
MOTepsUT OU3HECMEH B
pesyabTaTe ATUX
oTieparuii (Bce
oTepanuu
MIPOBOJMIINCE B
MOMEHT OTKPBITHSI
oupxm)?

pyo.

1200+

B3. Pemmnte ypaBuenne log.(5—5X)=3log, 2.

B4. B pasuobGenpennom tpeyrompauke ABC ¢ ocHoBammem AC OokoBas

cropona AB paBHa 8, a cosA=

V1

7

ABC , npoBeicHHYIO K OCHOBaHHIO.

Haligute BBICOTY TpeyroJIbHHMKa

BS. NnaTepHeT-npoBaiiaep (komMmaHus, OKa3bIBaroIIas yCIyTH o
HOJIKITIOYCHHUIO K ceTH MHTepHeT) npejyiaraeT Tpu TapuQHBIX IUIaHa.

Tapudnmrii man AGoHeHTCKas 11aTa IInara 3a Tpadux
1. ITman "0" Het 2,5 py6. 3a 1 Mb.
2 Tlnaz "500" 550 py6. 3a 500 Mb tpaduka B 2 py6. 3a 1 Mb cBepx
Mecs 500 Mb.
3 TInan "800" 700 py©. 3a 800 Mb Tpaduxka B 1,5 py6. 3a 1 Mb cBepx
Mecs 800 Mb.

[Tomb30BaTens maHupyeT, 4to ero Tpaduk cocrasut 600 Mb u, ucxoxns us
3TOTO, BHIOMpaeT HanOoilee MEeMeBBIM TapuPHBIA TUIaH. CKOJBKO pPyOIIei
3aIUTaTUT TIOJIb30BaTeNb 3a MECSI, €Cli ero Tpaduk IeHcTBUTENBHO Oyner
pasen 600 Mb?

B6. Ha xieruatoii OGymare ¢ KJIETKaMH pa3MepoM
lcm X 1cM  w300paskeH  TPEYyTrOMBHHUK  (CM.
pucyHok). Haiinure ero miomans B KBaAPaTHBIX
CaHTUMETpax.

"

17
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B7. Haiinute 3HaueHNe BhIpOXEHUS ~—2— TIpH X =2.
X
B8. Ha pHUCYHKE n300paxeH rpaduk W~ @
npousBoanoii ¢pyukumu Yy = f(X). Tlpu N\ y=f'(x
KakoM 3HauyeHMH X 9JTa  (QyHKOUS 1 \
NpUHUMAaET CBOe HauOoJIblIee 3HaUeHHE Ha N\

orpeske [—4;—2]7?




B9.B cocyn, wumerommii  QopMy MpaBHIBHOM
TPEYTONBHON MPU3MEI, HAJWIU BOLY. Y POBEHb
Boael nocturaer 80 cm. Ha xakoii BwicoTE
OymeT HaXOIWTHCS YpPOBEHb BOXBI, €CIH €e S
MIEPEJIUTh B IPYTOW COCY]l TaKOH ke QOpPMBI, y \
KOTOPOTO CTOpOHa OCHOBaHUS B 4 paza
OoJpITIe, YeM Yy TIepBOTO?

B10. 3aBucumocts Temrieparypbl (B rpagycax KenpBuHa) OT BpeMeHH (B
MUHYTaX) JJI1 HarpeBaTelbHOTO 3JIEMEHTa HEKOTOpOoro mpubopa ObLia
MoJTyYeHa KCIIePUMEHTAIFHO U Ha UCCIIElyeMOM MHTEepBaje TeMIIepaTyp
samaéres  Bepaxenmem  T(1)=T,+at+bt’, e T,=1160K,
a =34 K/mun, b=-0,2K/Mun’. H3BecTHO, 4YTO MHpH TeMIepaTypax
HarpeBatens cBbime 2000 K mpubop MokeT MCHOPTHTHCSA, MTOITOMY €ro

HY)XKHO OTKItodaTh. Omnpezaenure (B MUHYTaX) depe3 Kakoe HanOoJIbIIee
BpeMsI IOCIie Hauana paboThl HY»KHO OTKIIFOYaTh IPUOOp.

B11. Haiizure HanMeHblee 3Hauenne ¢pynkuun Y = 3X —In(X +3)° Ha
orpeske [-2,5; 0].

B12. /Ige Opuransi, paboTas BMECTE, MOTYT 3aKOHUUTH YOOpKYy ypoxas 3a 8
nHeit. Ecniu cHauana onHa nepas Opurana Oyaer padoraTh 3 JHA, a 3aTeM
omHa BTopas — 12 mHe#l, To oHM BBIONHAT 75% Bcel pabothl. 3a
CKOJIBKO JTHEH MOXKET 3aKOHYHMTH YOOPKY Yposkas OJHa BTopas Opurama?

Yactp 2
Jlna 3anucu pewenuii u omeemos na 3aoanuna Cl1 — C6 ucnonw3yiime 61aHK

omeemog Ne 2. 3anuwmiume cHauana HOMepP GbINOIAHAEMO20 3A0AHUA, A
3amem noJjiHoe 000CHOBAHHOE PeuleHle U Omeem.

2cos® X—2¢0s Xcos 2X—1 -0

\/sin X

C1. Pemnre ypaBHEHHE

C2. JInuHbl Bcex pedep MpaBHIIBHOH YeThIpexyronbHoW mmpamuasl PABCD
paBHBI Mexay coboii. Haiimure yrom mexnay npsmbeivu PH u BM, ecnn
otpe3ok PH — BricoTa mamHOW mupamuabl, Touka M — cepenuna ee
O6okoBoro pedpa AP.

log, s (8X*+24x-16)+log, (X" +6X°+9x*) S
x*+3x-10 =

0.

C3. Pemnite HEPaBEHCTBO

C4. Yernipexyronpauk KLMN  ommcan 0KoJO OKPYXKHOCTH ¥ BITHCAH B
okpyxuocTb. [Ipambie KL u NM mepecekarorcs B Touke P . Haiinure
miomans tpeyronbauka KPN, ecnum wussectno, uro ZKPN =¢ wu

panuychl OKpyHOCTeH, BucaHHbIX B TpeyroasHuku KPN n LPM paBHbI
COOTBETCTBEHHO I 1 R.

C5. HaiimuTe Bce 3HAUCHHWS HapaMmeTpa @, MPU KaKJIOM M3 KOTOPBIX CHCTEMa
YpaBHEHUI

2

5|x+2|=60-12|y

Ax+)+y*=a’—x’

HUMEET POBHO BOCEMb PEIICHUH.

C6. HaiimuTe Bce Takue HOpPOCThIe uucha P, UISI KaKIOTO U3 KOTOPBIX
CYIIIECTBYET Takoe IIeJoe YHCA0 K, 4TO YHCIo P SBIAETCS OOUUM

nemutenem uncen K* +15k* +35 u k* +8k .



OTtBeThI K 321aHNsAM BapuaHTa Nel

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12
633 5400 | 0,2 2 479700 12 64 -2 2 2 5 20
C1 C2 C3
J_r%+2nk, %+2nk; keZ arcsin% (—o0; — 2) U{-1: 3} U (4; + )
C4 C5 Co6
RR*-r*) o o r(r’-R*) . o _.12. :
——cgs, —x—ctgg a=+3; -4<a<-3 3<a<4 2,3,5




OTBeTHI K 321aHUSAM BapuaHTa Ne2

B1 B2 B3 B4 BS B6 B7 B8 B9 B10 B11 B12
3450 | 2800 | 0,6 6 700 12 32 -4 5 30 —6 24
C1 C2 C3
%+2nk, %T”+2nk, %+2nk; ke Z arccos% (—o0; =5) U{~4; 3 U (2; + )
C4 C5 Co
chtg%, ﬁctg% S5<a<-99 80 55 3,57

R

13’ 13




Bapuant 1. Kpurepuu ouenuBanus 3aganuii C1 — C6

.2 .
C1. Pemnte ypapHenne 28N-X+2sinxcoslx—l_

VCOS X

2sin® x+2sin xcos 2x—1 -0

\VCOS X

Pemum ypaBHenne 2sinxcos2x—cos2x =0:

2sinxcos2x—cos2x =0,
Pemenue.

cosx > 0. (%)

cos2x =0,
2sinxcos2x—cos2x =0 < cos2x(2sinx—-1)=0 < | . 1
sinx =—,
2
OTKyJa X = % + %k, xX= % +27k, x= 5?” +27k; k€ Z . VI3 HaliIeHHBIX PELIEHUH YCIOBUIO ()
YIOBIETBOPSIOT TOJBKO X = i% +27k w x= % +27k, ke Z.

OrBer: +I%+ 27k, %+2nk; keZ.

—4
banast Kpurepun ouenuBanus BoinojHenus 3axanus C1
2 B npencraBneHHOM pereHur 000CHOBAaHHO MOIY4YEH BEPHBINA OTBET.
) . )
1 VYpaBHenue 2sin” x+2sinxcos2x—1=0 pemeHo BEpHO, HO M3 €ro pelICHUN

HEBEpHO OTOOpaHbl pEIIEHUs, YJOBIETBOPSIOIIME YCIOBHIO  cosx >0 win
JIOMyIIEHAa OJ{HA OMMCKA WJIM BBIYUCIMTENbHAS OIIMOKA, HE MOBJIMABLIME HA XOJ
peleHus, B pe3yIbTaTe KOTOPOH MOXKET OBITh MOJIy4YeH HEBEPHBII OTBET.

Pemennie HeBepHO MM OTCYTCTBYET

2 Maxcumanvnoiir 6ann

C2. lnuHbl Bcex peOep MpaBUIBHOM ueThIpexyroibHoM nupamuasl PABCD c¢ BepumHoil P
paBHBI Mexay coboil. Haiinure yron mexny npsmoit BM u mnockocteio BDP, ecnu Touka
M — cepeanna 60koBoro pedpa nupamuisl AP.

Pemenne. Ilycts orpezok PH — Bbicota nupamunbl PABCD, otpe3ok MN — cpenHss
JUHUSA TpeyroabHuka APH (CM. PUCYHOK).

[Tockonbky PABCD — mpaBuibHas HUPaMUJA, P
Touka H — uentp kBaapara ABCD, 3nauutr, AH L BD
u AH 1 PH, otkyna AH L (BDP). Ho MN | AH,
cinenoBarensHo, MN 1L (BDP). Takum oOpasom,
npsmMasg BN — mpoekuus npssMod BM Ha IUIOCKOCTb
BDP, 31a4uT, yroa Mexay npsaMon BM v MIIOCKOCTBIO
BDP pasen yrity Mexay npsamoit BM u npsimont BN, T.e.
octpoMy yriy MBN mNpsAMOYTOJIBHOIO TPEYTOJIbHUKA A
MBN.

[Tpumep unHy peOpa AaHHOM mUpaMuabl 3a 1, Toraa

MB = g , AH = g , MN = g U, caeaoBaTesbHo, sin ZMBN = MN _NO ,

/ZMBN = arcsin%.
J6

OtBer: arcsin 6



Banast Kputepun onenkn BpinosiHenus 3aganus C2

2 BepHo omnucan u nmoctpoeH MCKOMBINA yros. Bce mpeoOpa3oBaHusi U BBIUHUCICHUS
BBINIOJIHEHBI BepHO. [loydeH BepHbIi OTBET.

1) IlpaBunbHbIi xon perieHus. [lomydeH BepHBI OTBET, HO UMEETCs OIHMOKa B
MNOCTPOCHUU U OIMMMCAHUN UCKOMOI'O yTIJId, HC IMOBJIMABIIAA HA X0 PCIICHUS.

1 2) IlpaBunpHbI X0a pemieHus. BepHO ommMcaH W MOCTPOEH HMCKOMBIA YTOJ, HO
J0IIymiCHa oAHa OIIMCKa WJIM BBIYHUCIWUTCIIbHAA OLHI/I6Ka, HE IIOBJJIUABIINME HA XOJ
pellIeHus, B pe3yJIbTaTe KOTOPOil MOXKET OBITh MOJIy4YeH HEBEPHbIN OTBET.

1) Xon pemieHuss npaBWIbHBIM, HO OHO HE JOBEJEHO A0 KOHIA, WIH pELICHHE
oTcyTcTBYeT. Her oTBera.

2) Xon peuieHuss TPAaBWIBbHBIA, HO HWMEIOTCS CYIIECTBEHHbIE OIIMOKH B
0 BBIYHCIICHUSX, IPUBEIIINE K HEIPAaBUIBHOMY OTBETY.

3) HenpaBuiibHBINM X0/ peLIeHUs], IPUBEAIINN K HEPABUILHOMY OTBETY.

4) BepHblil OTBET MOMYYEH CIIy4ailHO NPU HEBEPHOM PELIEHUU WIN CYIECTBEHHBIX
omMOKax B BHIYUCICHUSAX.

2 Makcumanvuotit 6aan

3ameuanue. KpI/ITepI/II/I JJIs1 OICHUBAHHWA BBITIOJTHCHUSA 3aaHUA C2B CJIydac pClICHUA 3ada4un
KOOpAWHATHBIM METOAOM

Banasbt Kputepun onenkn BpinosiHenus 3aganus C2

BepHo BbiOpaHa cucTeMa KOOpPAMHAT U OINpEAeTeHbl KOOPAUHATHI HEOOXOAUMBIX
TOYEK W BeKTOpoB. Bce mpeoOpa3oBaHus M BBIYMCICHHS BBINOJIHEHBI BEPHO.
ITomyueH BepHBI OTBET.

BepHo BbiOpaHa cucreMa KOOpAMHAT U OINpEAeeHbl KOOPAMHATHI HEOOXOAUMBIX
1 TOYEK U BEKTOPOB. [IpaBMIIBHBIN XOX pelIeHMs, HO AOIyIEHA OfHAa OMNMCKa WU
BBIUMCIUTENbHAS OIIMOKA, HE IOBJMSBIIME HA XOJ pELICHUs, B pe3yJbTare
KOTOPOH MOXKET OBbITh OJYyYEeH HEBEPHBINA OTBET.

1) Xon pemieHusi mpaBWIbHBIM, HO OHO HE JOBEIEHO A0 KOHIA, WIH pEUICHHE
orcyTcTByeT. Her orBera.

2) Xoa pemieHHs NPaBUIbHBIA, HO MMEIOTCS MPUHLMINAIbHBIE OHIMOKH B
0 BBIUYHCIICHUSX, IPUBEIIINE K HEIPAaBUIBHOMY OTBETY.

3) HenpaBusnbHbIi X0/ pelieHus], IPUBEALINN K HENPaBUILHOMY OTBETY.

4) BepHblil OTBET MOIYYEH CIy4ailiHO NMPH HEBEPHOM PELICHUU WM CYIECTBEHHBIX
OLIMOKaX B BHIYMCICHUSX.

2 Maxcumanvnuoiii 6ain

log, (x*—4x*+4x?)+log, ,s(6x°~12x-9)

C3. Pemnte HEpaBEeHCTBO 5 >0.
x —2x-8
1 Y —4x +4x7)+1 6x” —12x-9 2 _2x)— 2 90—
Pemenue. 08, (¥ X x2 J*+10goas (O 9 >0 < log, (x ~21) > log, (6" ~2)-9) >0.
x —2x-8 (x"=2x)-8
CrenaB 3aMeHy NMEPEMEHHOH ¢ = x° — 2, TIOJTyJaeM:
2 _ t2—6t+9 > 0 (t_3)2 > t=3
log, t t10§4(6t 9) 50 o 1 s 2% o T >0, - )
£>1,5 t>1,5 £>38.




=1,
1) x*-2x=3 & ¥’ -2x-3=0 <

x=3.
2 2 X< _29
2) x"-2x>8 < x -2x-8>0 <
x>4.
OtBer: (—0;—-2)U{-1;3} U (4 +x).
Basbl Kputepun onenku BpinosiHenus 3aganus C3

3 B npencraBneHHOM pelieHuu 000CHOBAHHO MOJIYYE€H BEPHBIN OTBET.

OTBeT HETOYEH, TaK KaK JIOMYIIeHA ONUCKA WK, TPU MPABUIBHOM, B OCHOBHOM

2 b b b b
peuIeHny, B OTBET BKJIFOUEHBI IOCTOPOHHUE KOPHU — KOHIIBI IPOMEKYTKOB.

1 Pemenue comepxut BepHbIe MpeoOpazoBaHms. M3-3a ommOOK MOTEpsIHBI peIeHus
WJIU TIPOMEXKYTKHU PEIICHUI WM B OTBET BKJIFOUEHBI JTUIIHUE TPOMEKYTKH.
Perrenre He COOTBETCTBYET HH OJHOMY W3 KPUTEPUEB, IEPEUUCIICHHBIX BBIIIIE.

3 Maxcumanvhutii 6ann

C4. YernipexyronpHuk ABCD onucaH OKOJIO OKPY)KHOCTU U BIMCAH B OKPYXHOCTb. IIpsimbie
AB u DC mepecekarorcs B Touke M . Halimute muomans 4eTbIpexXyroyibHUKA, €CIIU
U3BECTHO, UT0 LAMD = W paguychl OKpYKHOCTEH, BIIMCAHHBIX B TpeyroibHuku BMC u
AMD paBHBI COOTBETCTBEHHO 7 U R.

Pemenue.
1 cayyvaii. Jlyuu AB u DC nepecekatorcs B Touke M (cM. pucyHoK 1).

Puc.1

Hentpsr O, 1 O 0Kpy>KHOCTEN, BIUCAHHBIX B TpeyroibHUKU BMC u AMD coOTBETCTBEHHO,
nexart Ha Ouccexktpuce MO yrna AMD. OKpyXHOCTb, BIMCAaHHAsA B YEThIPEXYroibHUK ABCD,
SIBIIIETCA TAKXE OKPY)KHOCTbIO, BIIMCAaHHOM B TpeyroJbHUK AMD 1 BHEBIHCAHHOU
OKPY’KHOCTBIO TpeyronbHuka BMC . Byaem uckaTh miomanb 4yeTbipexyroibuuka ABCD kak
Pa3HOCTH IJIOIIAIeH TpeyroibHUKOB AMD u BMC .

YerbipexyronbHuk ABCD BnucaH B OKpPY>KHOCTb, cienoBaTenbHo £BAD+ ZBCD =180°.
Ho £BCM + ZBCD =180°, otkyna ZBCM = £ZBAD . Tak kak tpeyroabuuku BMC wu AMD
UMEIOT eme o0muil yron AMD, onu m1omoOHBL, mpudeM Kod(Q UIMEHT TOHoOHsS paBeH
OTHOIIECHHIO PaNyCOB OKPY>KHOCTEH, BIIMCAHHBIX B 3TU TPEYTOJIbHUKHU.

Janee umeeM:

R’ R’
1) Sipcp = Saapm = Sascw = =3 Suser —Sasen = (r_z_l) Sasem - (*)
2) S\zey = DT, TA€ p — nonynepumerp TpeyronbHuka BCM, paBHblii anuHe oTpeska KM.

3) U3 npsimoyronbHoro tpeyroiabuuka OKM naxogum KM = OK ctg ZOMK = Rctg% ,

OTKYHA S, z0n = chtg%.



[ToxcTaBnss HaliieHHOE 3HaU€HUE S5, B GOPMYIY (+), OKOHYATEIBHO HOIyYaeM
_ (R a _RR-1*) o
SABCD = (r_z_l) RFCth = fctgi

2 cayyaii. Jlyun BA u CD nepecekaiorcst B Touke M (CM. pUCYHOK 2).
C

Puc.2 B
2
AHaJIOrMYHO NEPBOMY CIy4aro UMeeM: S pn =S pcr —Sauny = ro Sion — Sy =
_r2 lS S = pR _ (Z.S =R (Z.S _r(rz_Rz) o
R A4DM > Pasapu = P =rﬂep—7’9tg39 AADM = I’Ctg?, ABCD = R Cth.
R(R*—r? r(r’* =R?
Ortser: ¥ctgﬁ WIN gctgﬂ.
2 R 2
Banabl Kpurtepuu onenku BoinoJiHenus 3aganus C4
3 PaccMoTpeHsl Bce BO3MOXKHBIE TEOMETPUUICCKUE KOHPUTYpAUU, U 0OOCHOBAHHO
HOJ'IyLICH HpaBHHBHbIﬁ OTBCT.
) PaccMoTpena xoTst ObI 0JTHA U3 BO3MOKHBIX T€OMETPUUYCCKUX KOH(MUTYpAIU, JUIs

KOTOPOM IOJIYYEHO MMPAaBUIBHOE 3HAYEHUE NCKOMOM BEJINYMHBI.

PaccmoTpena xoTst Obl OlHA M3 BO3MOXHBIX T€OMETPUYECKHX KOH(UTypamnuid, B
1 KOTOPOM IIOJIy4EeHO 3HA4YEHHE MCKOMOW BEJIMYMHBI, HENPABWIBHOE U3-3a
aprupMeTHIECKON OMMOKH (OTTUCKH).

Pemenue ne COOTBCTCTBYCT HU OJHOMY U3 KPUTCPUCB, IICPCUNUCIICHHBIX BBILIC.

3 Makcumanvuotit 6aan

CS5. Haiigure Bce 3HaueHUs mapaMeTpa a, MpH KaXkJIOM U3 KOTOPbIX CUCTEMA YpaBHEHUM
4ly-3|=12-3|+,
Y —a*=3Q2y-3)-x

HMMEET POBHO YEThIPE PEIICHUS.

Pemenne. [IpeoOpasyem JaHHYIO CUCTEMY:
3|x|+4|y-3|=12, - 3|x|+4|y-3|=12,
X’ +y —6y+9=a’ X’ +(y-3) =d’.
CnenaB 3aMeHy NEPEeMEHHON f = y —3, OJy4yaeM CUCTEMY
3x[+4lf=12, (1)
x4+ =a’. (2)

3aMeTuM, YTO KOJIHMYECTBO DPEUICHUH MOJYYEHHOH CHCTEMBI COBIIAJACT C KOJIHYECTBOM
pemeHnii ucxogaHoit cucremsl. Iloctpoum rpaduxu ypaBHenuit (1) u (2) B cucreme
koopauHat Oxt.
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I'padux mepBoro ypaBHEHUS — pOMO, AMArOHAIN t
KOTOpPOTO, paBHBIE 8 W 6, JIe)KAaT COOTBETCTBEHHO Ha
ocax Ox m Ot, a rpaduKOM BTOPOTO YypaBHEHHUS
SIBJISIETCSI OKPY>KHOCTH C LIEHTPOM B Hadalsie KOOPIUHAT 3

U paILyCcoM 7 = |a| (cM. pUCYHOK).
I'paduku ypaBHEHHI CHCTEMBI HMEIOT POBHO
4yeThlpe OOIIMX TOYKH, M, CJIEIOBATEIIbHO, CHUCTEMa

UMEET POBHO YETHIPE PEICHHUs, TOT/Ia M TOJIbKO Toraa, —4 0 4

KOTJ]a OKPY>KHOCTh JIMOO BmucaHa B pomO, nubo ee
paanyc yJIOBIETBOPSET YCIOBUIO 3 <7 < 4.

B nmepBoM ciyuae paauyc OKpPYXHOCTH SIBISIETCS
BBICOTOM NMPSMOYIOJBHOTO TPEYTOJbHUKA C KaTeTaMH,

paBHbIMEH 3 U 4, OTKy/a r=|a|:3;54

12 ,_+12
S, a=%%.

Bo BTOopoMm ciyuae noinyyaem 3 < | a| <4, otkyna —4<a<-3; 3<a<4.

OTtBer: a:i%; —4<a<-3; 3<a<4.

Bbanabl Kpurepun oueHku BoinoJiHeHus 3axanus C5

4 B npencraBneHHOM pernieHuu 000CHOBAHHO TMOJIyYEeH BEPHBIN OTBET.

3 OtBer 000OCHOBaH, HO JONYILIEHA OMNUCKA WM BBIYUCIMTEIbHAs OIIMOKa, HE
MOBJIMSIBIIIME HA XOJ1 PEIICHUs, B pe3yIbTaTe KOTOPOU MOIyYeH HEBEPHBIN OTBET.

5 Pemrenue onmpaercst Ha BEpHOE pacCy X I€HUE, HO B 3TOM PacCyXJICHHH JOIyIIeHa
CyLIeCTBEHHas omuOKa (HampuMep, HE pacCMOTpeH ciyyail KacaHus), B
pe3yibTaTe KOTOPOil MOJTyueH HEBEPHBIH OTBET.

1 EcTth HEKOTOpOE MpoJABIKEHUE B HYKHOM HAIpaBICHHUU, HO 3aJavya HE JOBeJcHa
710 KOHIIA (OTBET HE MOJIy4eH HJIM HEBEPEH).

Perienue He COOTBETCTBYET HH OJTHOMY M3 KPUTEPHUEB, IEPEUHCICHHBIX BBILIE.

4 Maxcumanvnutii 6ann

3ameuanue. Kpurepuu ais oneHnBaHus BeIOTHEHH 3aaans C5 MOXXHO chopMyITUpOBaTh

e Ecau y4eHUK NPOAEMOHCTPHPOBAJ BEPHOE NOHMMAHME TOIO, YTO 3ajada CBOAMTCA K

MeHee popMaIbHO

U3YYEHUIO KOJIMYECTBA TOUEK [IEPECEUEHUs] OKPYKHOCTH U poM0Oa, To 310 — 1 6as;

e Ecim y4eHHK peann3oBall (JOBEJ JO0 OTBETA) 3TO MOHMMAaHUE XOTS ObI B OJJHOM CiIydae,

TO 3TO — 2 6aJjiIa;

e 3 0a/1a oTiIMYAIOTCA OT 4 0aIoB, KaKk OOBIYHO, JIUIID HAIMYKEM HETOYHOCTEH.

C6. Haiinute Bce Takue MPOCThIE YUCHA p, I KaXIOr0 U3 KOTOPBIX CYIIECTBYET TAKOE IET0€

ancio k, 4TO 4MCIIO p ABNISAETCS oOMmMM AeuTeneM uncen k* +12k> +12 u k* + 9k .

Pemenue. Ecnu yucio p sBisercss aeiauTeneM 4ucia K +9k, TO OHO ABNAETCS TAKXKE U
nemurteneM uncna k(k> +9k)=k* + 9k*>. Ho ecnm 4mcio p ABIAETCS OOIIMM JEITUTENEM YHCEN

k* +12k* +12 u k* +9k*, To OHO sIBNISETCS TAaKKe M JCINTENEM PA3HOCTH ITHX 4YHCEl, T.C.

apcna (k* +12k* +12) — (k* + 9k*) =3k +12.




AHaJIOTUYHO, NIOJIyYaeM:

1) gucno p sBIAETCS OOIUM JEINHUTEICM YHCEI kK +9k wu 3k*+12, 3Hauwr, p SIBIsieTCs
nenureneM uncna 3(k° +9k) — k(3k* +12) =15k ;

2) uncno p ABIAETCA OOImMM AemuTeneM uncen 15k u 3k* + 12, 3HaumT, p SABISETCS NETUTENEM
ancna S(3k* +12) —k - 15k =60 .

Yucno 60 nuMeeT pOBHO TpU PA3IMYHBIX MPOCTHIX AenuTens — 2, 3 u 5.

Octaetcs MPOBEpPUTH, HAWTYTCS JIU TaKKE LeJIble Yrcia k, Uik KaKI0TO U3 KOTOPHIX OJHO U3
upcen 2, 3 win 5 sBisieTcs o0mmM geauteneM uncen k' +12k* +12 u k° +9k .

Ecnu uncino k — deTHOE, TO YKCIIO 2 SBISETCS OOIIMM ACIUTEIEM JaHHBIX YHCET;

€CJIM YHUCIIO kK KpaTHO 3, TO YUCIIO 3 SBISETCS OOIIMM JEIUTENEeM JTaHHBIX YHCENT,;

ecnu k=1, To uncio 5 aBrsgercs oOUIMM JIETUTENEM TaHHbBIX YHCET.

Oteert: 2,3, 5.
Banabl Kpurtepun onenku BoinosineHus 3aganus C6

4 B npencraBneHHOM pereHnr 000CHOBaHHO MOJIy4€H BEpHBINA OTBET.

3 OTBeT 000CHOBaH, HO HEBEPEH U3-3a apU(PMETHUECKON OIITUOKH.

2 OTBeT BepeH W TOJNyYeH KOHEYHBIM TIepeOOpOM, HO KOHEYHOCThH Iepedopa He
00ocHOBaHa

1 OTBeT HEMOJIOH, HO TIPHUBEJICH M MPOBEPEH XOTs OBl OJAWH U3 MPABHILHBIX HAOOPOB
(manpumep: k=1, p=95).
Pemienue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, MEPEUNCICHHBIX BBIIIIE.

4 Maxkcumanovuutii 6ann




Bapuant 2. Kpurepuu ouenuBanus 3aganuii C1 — C6

2cos’* x—2cosxcos2x—1 _ 0

C1. Pemure ypaBHeHnEe =
yp Vsin x

2 cos? x—2cos xcos 2x—1 -0

v/sin x

Pemum ypaBHenne cos2x—2cosxcos2x=0:

cos2x—2cosxcos2x =0,
Pemenue.

sinx > 0. (%)

cos2x =0,
cos2x—2cosxcos2x=0 < cos2x(l-2cosx)=0 < 1
CoOSX =+,
2
OTKy/a X = % - %k, x= i% +2rk; ke Z. V3 HaiifleHHBIX PELICHUI YCIOBHIO (*)
YIOBIETBOPSIOT TOJBKO X = %+ 27k, x= 3T”+ 27k m x= %+ 27k, ke Z .
OTBeT: %+ 2k, %T“nt 2nk, §+ 2nk; ke Z.
Bbanabi Kpurepun ouenuBanus BoinojHenus 3axanus C1
2 B npencraBneHHOM pereHur 000CHOBAaHHO MOIY4YEH BEPHBINA OTBET.
1 VpapHenue 2sin’ x+2sinxcos2x—1=0 pemeHo BepHO, HO M3 €r0 pelIeHHi

HEBEpHO OTOOpaHbl pEIIEHUs, YJOBIETBOPSIOIIME YCIOBHIO  cosx >0 win
JIOMyIIEHAa OJ{HA OMMCKA WJIM BBIYUCIMTENbHAS OIIMOKA, HE MOBJIMABLIME HA XOJ
peleHus, B pe3yIbTaTe KOTOPOH MOXKET OBITh MOJIy4YeH HEBEPHBII OTBET.

Pemennie HeBepHO MM OTCYTCTBYET

2 Maxcumanvnoiir 6ann

C2. lnuHbl Bcex pebep NpaBUIIbHON 4YeThlpexyroibHoW mnupamuisl PABCD paBHBI MeEXIy
coboit. Haitnure yron mexay npsimeivu PH u BM, eciiu otpe3ok PH — BbICOTa JTaHHOM
UpaMu/ibl, Touka M — cepequHa ee 60koBoro pedpa AP.

Pemenune. Ilycts orpe3ok MN — cpenHsss JIUHUA
TpeyroisHuka APH, napamienbHas ero cropone PH. (cMm. P
PHUCYHOK).

ITockonbky PABCD — mnpaBuiibHas NUpaMuja, TOUKa
H — uentp kBagpara ABCD. Tak xak PH L (ABC) u
MN || PH, 10 MN 1L (ABC), a, 3nauur, MN L BN .
[Ipssmble MN u PH mnapaiielbHbl, CI€IOBATEIbHO, Yol
MexXy npsaMbIMU PH 1 BM paBeH yriy MExXAy NpsAMbIMU
MN n BM, T.e. octpomy yriay BMN npsMOyroibHOro
TpeyronbHuka BMN.

[Tpumep mumHY peOpa gaHHOM MUpaMuabI 3a 1, Toraa

MB = g , AH = PH = % , MN = %PH = ﬁ H, cleloBaTenbHo, cos LBMN = MN _ ﬁ

4 MB 6’

/BMN = arccos% .
J6

OTtBeT: arccosT



Baaabl Kputepumn onenku BoinoiHeHus 3aganus C2
2 BepHo omnucan u nmoctpoeH MCKOMBINA yros. Bce mpeoOpa3oBaHusi U BBIUHUCICHUS
BBINIOJIHEHBI BepHO. [loydeH BepHbIi OTBET.
1) IlpaBunbHbIi xon perieHus. [lomydeH BepHBI OTBET, HO UMEETCs OIHMOKa B
MOCTPOEHUHU U OMTMCAHUU UCKOMOTO yTJia, HE TOBJIMSIBIIAS Ha XOJ PELICHUSI.
BUJIHBIN XOJ PEIICHMUS. HO OINMCaH M IOCTPOEH HCKOMBIN yroj, H
1 2) Ilpa oJl peure Bepno omuca OCTPOEH HCKO 0 0
JIOTTYIIICHA OJIHA ONMKCKA WM BBIYMCIUTENIbHAS OIMMOKA, HE TIOBIHUSBIIUE HA XOJ
pellIeHus, B pe3yJIbTaTe KOTOPOil MOXKET OBITh MOJIy4YeH HEBEPHbIN OTBET.
1) Xox pemieHus npaBWIbHBIA, HO OHO HE JOBEICHO /0 KOHIA, WKW pPEIICHUE
oTcyTcTBYeT. Her oTBera.
2) Xom pemieHWs TPaBUIBHBIA, HO WMEIOTCS CYIICCTBCHHBIE OIIMOKH B
0 BBIYMCIICHUSX, IPUBEIIINE K HEIIPABUIILHOMY OTBETY.
3) HenpaBuiibHBINM X0/ peLIeHUs], IPUBEAIINN K HEPABUILHOMY OTBETY.
4) BepHblil OTBET MOJIyYEH CIy4allHO MPU HEBEPHOM PEIICHUHU WM CYLIECTBEHHBIX
OIMOKAX B BHIYMCIICHUSX.
2 Maxcumanvhutii 6ann

3ameuanue. KpI/ITCpI/II/I JJIs1 OICHUBAHHWA BBITIOJTHCHUSA 3aaHUA C2B CJIydac pClICHUA 3ada4un

KOOpAWHATHBIM METOAOM

Baaasl

Kputepun onenkn BpinosiHenus 3aganus C2

BepHo BbiOpaHa cucTeMa KOOpPAMHAT U OINpEAeTeHbl KOOPAUHATHI HEOOXOAUMBIX
TOYEK W BeKTOpoB. Bce mpeoOpa3oBaHus M BBIYMCICHHS BBINOJIHEHBI BEPHO.
ITomyueH BepHBI OTBET.

BepHo BbiOpaHa cucreMa KOOpAMHAT U OINpEAeeHbl KOOPAMHATHI HEOOXOAUMBIX
TOYEK U BEKTOPOB. [IpaBMIIBHBIN XOX pelIeHMs, HO AOIyIEHA OfHAa OMNMCKa WU
BBIUMCIUTENbHAS OIIMOKA, HE IOBJMSBIIME HA XOJ pELICHUs, B pe3yJbTare
KOTOPOH MOXKET OBbITh OJYyYEeH HEBEPHBINA OTBET.

1) Xon pemieHusi mpaBWIbHBIM, HO OHO HE JOBEIEHO A0 KOHIA, WIH pEUICHHE
orcyTcTByeT. Her orBera.

2) Xoa pemieHHs NPaBUIbHBIA, HO MMEIOTCS MPUHLMINAIbHBIE OHIMOKH B
BBIUYHCIICHUSX, IPUBEIIINE K HEIPAaBUIBHOMY OTBETY.

3) HenpaBusnbHbIi X0/ pelieHus], IPUBEALINN K HENPaBUILHOMY OTBETY.

4) BepHblil OTBET MOIYYEH CIy4ailiHO NMPH HEBEPHOM PELICHUU WM CYIECTBEHHBIX
OLIMOKaX B BHIYMCICHUSX.

Maxcumanvnuoiii 6ain

Penrenmne.

log, (8x+24x-16)+log, (x*+6x’+9x%) S

C3. Pemnte HEpaBEeHCTBO > 0.
x"+3x-10
log, s (8x” +24x—16)+log, (x* +6x* +9x7) 50 o log, (x* +3x)* —log, (8(x* +3x)—16) >0
x*+3x-10 - (x*+3x)-10 -
CrenaB 3aMeHy NEPEMEHHOH ¢ = x° + 3X , IOJTydJaeMm:
2 _ £-8+16 5 =4 —4
log, t tloglg(2)(8t 16) 50 o 10 -% o 1700 2 0, - )




x=-4,

D x*+3x=4 & x*+3x-4=0 < { |
X=1.

5 5 x <=5,
2) x +3x>10 & x*+3x-10>0 <
x>2.
OtBer: (—0;—5)U{—4;1} U(2; + o)
Babl Kputepun onenkn BpinosiHenus 3aganus C3

3 B npencraBneHHOM pereHrnr 000CHOBaHHO MOJIy4€H BEpHBINA OTBET.

OTBeT HETOYEH, TaK KaK JOMyLICHA OIMCKA WIH, IIPY IPABUJIBHOM, B OCHOBHOM,

2
peLIeHUH, B OTBET BKIIFOUEHBI IOCTOPOHHUE KOPHU — KOHIIBI IIPOMEKYTKOB.

1 Pemenue conepxut BepHble npeodpazoBanus. M3-3a omnOOK MOTepsiHbI peIieHust
WM IPOMEXKYTKH PELIEHUN WM B OTBET BKJIIOUEHBI JINITHUE TPOMEKYTKH.
Pemenne He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IIEPEUNCIECHHBIX BBILIE.

3 Maxcumanvhutii 0ann

C4. YerbipexyroabHuk KLMN omnucaH OKOJIO OKPYKHOCTH M BIHMCAH B OKPYKHOCTh. [Ipsimbie
KL n NM nepecekarorcs B Touke P . Haigure miomans tpeyronbHuka KPN, ecnu
U3BECTHO, UT0 ZKPN =@ U paanychl OKPY>KHOCTEH, BIIUCAHHBIX B TPEyroiabHUKU KPN u

LPM paBHBI COOTBETCTBEHHO » U R.
Pewenne.
1 cayyaii. Jlyun KL u NM nepecekarorcs B Touke P (CM. pUCYHOK 1).

Puc.1

Lentpsr O u O, OKpyKHOCTEH, BIMCAHHBIX B TpeyroibHUku KPN u LPM cOOTBETCTBEHHO,
nexaT Ha ouccektpuce MO yrina KPN. OkpyXHOCTb, BIMCAaHHAs B YeThIpeXyroibHuk KLMN ,
SABJSICTCSI TaKXE€ OKPYKHOCTbIO, BIHCAHHOM B TpeyroJbHUK KPN W BHEBIUCAHHOU
OKpPY’KHOCTBIO TpeyrojabHuka LPM.

YerbipexyroapHuk KLMN BnucaH B OKpYXXHOCTb, cieqoBarenbHo ZLKN + ZLMN =180°.
Ho ZLMP+ ZLMN =180°, orkyna ZLKN = ZLMP. Tak kak tpeyroapHuku KPN u LPM
umeroT emie oOumii yronm KPN, oHM MOAOOHBI, HpUYeM KOXPQHUIMEHT Moao0us paBeH
OTHOILEHUIO PaINyCOB OKPYHOCTEH, BIMCAHHBIX B 3TH TPEYTOJbHUKH.

Jlanee umeeM:

2
1) Syxey = % ANTTEC.
2) S,;pyy = PR, TIE p — HONIynIEpUMETp TpeyroyibHuKa LPM, paBHbIN JyinHE oTpe3ka AP.

3) U3 npsimoyrosbHoro TpeyroisHuka OAP Haxomum AP = OActg LZOPA = rctg% ,

oTKyna S, p, = Rr ctg% .



[Toacrasnss HaliieHHOE 3HaYEHUE S, B GopMymy (), OKOHUATEIBEHO MOIyYaeM

2 3
@ %
SABCD = % RVCth :%Ctgi'

2 cayvaii. Jlyun LK u MN mnepecekaroTcs B TOUKe P (CM. PUCYHOK 2).

M

Puc.2 L

AHanoruyHo NEpBOMY CIIy4ar0 UMCCM:

S xpy = Pr;1TRe p=BP=0Bctg LZOPB = Rctg%; Sixpy = chtg%.

. I te? [
OrtBert: 7 Ctg chtgz.

Bbanabl Kpurepun oueHku BoinoJiHeHus 3axanus C4

3 PaccMoTpenbl Bce BO3MOXKHBIE T€OMETPUYECKUE KOHPUTypaluu, 1 000CHOBAHHO
MOJIyYEeH NIPABUIILHBINA OTBET.

2 PaccMoTpena xoTst ObI 0/1Ha U3 BO3MOKHBIX T€OMETPUUYECKUX KOH(DUTYpaIuil, st
KOTOPOM MOJYYEHO NMPAaBUILHOE 3HAYEHUE NCKOMOM BEJINYMHBI.

PaccmoTtpena xotrsi Obl OHA M3 BO3MOXKHBIX T€OMETPHYECKUX KOH(HTYpaluii, B
1 KOTOpPOH TOJMYy4YeHO 3HAYeHHWE WCKOMOW BEJIMYUHBI, HETMPABWILHOE H3-32
apupMeTHYeCKON OMMOKH (OITUCKH).

Pemenne ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, IICPCUNCIICHHBIX BBILIC.

3 Makcumanvnotit 6ann

CS5. Haiigute Bce 3HaueHUs napaMeTpa a, pH KakJI0M U3 KOTOPbIX CUCTEMA YPaBHEHUM
5lx+2|=60-12]y

b

dx+D)+y' =a’—x°

HMECT POBHO BOCEMb PCIICHUS.

Pemenne. IIpeoOpa3yeM naHHYIO CUCTEMY:

5x+2|=60-12[y], 5|+ 2| +12(y| = 60,
=

g (x+2)° +y* =a’.

4x+1)+y* =a’> —x

CnenaB 3aMeHy NEPEMEHHON ¢ = X + 2, OJIy4aeM CUCTEMY
Slg|+12|y|=60, (1)
r+y’=a. (2)

3amMeTuM, YTO KOJIMYECTBO PEIICHUW MOJYYEHHOW CHUCTEMBbI COBHAJAET C KOJIUYECTBOM
PELIEHUI UICXOIHOW CHCTEMBI.



[Toctpoum rpaduxu ypaBHenuii (1) u (2) B cucreme koopaunar Oty.

I'paduk mepBoro ypaBHeHHST —  pPOMO, y
JMaroHalu Kotoporo, pasHble 24 u 10, nexar
COOTBETCTBEHHO Ha ocax Ot u Oy, a rpaduxkom
BTOPOTO YPaBHEHUS SIBISETCA OKPYXKHOCTh C

HCHTPOM B Ha4aJIC KOOpAUMHAT U PaJUYyCOM 1 = |Cl|

(cM. PHCYHOK).

I'paduku ypaBHEHUN CHCTEMBI UMEIOT POBHO
BOCEMb OOIIMX TOYEK, U, CICAOBATEIbLHO, CHCTEMA
HMECT POBHO BOCEMb peHIeHI/II\/’I, TOorga M TOJIBKO
TOT/1a, KOTJla paJilyC OKPYHOCTH YyJIOBIETBOPSIET
ycmoBuro  r, <r<5, TH€ 1, — pammyc

OKPY>KHOCTH, BIIMCAHHOHW B POMO. DTOT paauyc
paBeH BBICOTE MPSMOYTOJIBHOTO TPEYTOJIbHUKA C

KaTeTaMu, paBHbIMU 5 U 12, oTkyna r = % = %
Takum o6pazom, %<|a| <5, otkyga —5<ac< —%; %< a<?s.
OTtBeT: —5<a<—@, 0 5<s.
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Bbanabl Kpurepun oueHku BoinoJiHeHus 3axanus C5
4 B npencraBneHHOM pelieHuu 000CHOBAHHO IMOJIy4YE€H BEPHBIN OTBET.
3 OtBeTr 00OCHOBaH, HO JOIYIICHA ONMUCKAa WM BBIYUCIUTENbHAS OIIMOKA, HE
MOBJIMSIBIIIME HA XOJ1 PEIICHUs, B pe3yIbTaTe KOTOPOU MOIy4eH HEBEPHBIN OTBET.
Pemrenue onmpaercs Ha BepHOE pacCykKJI€HHUE, HO B 3TOM PacCy>KJICHUU JIOIMyIIeHa
2 CyllecTBeHHass omwuOka (HampuMep, B OTBET BKIJIIOYEHBI KOHIBI (KOHEI)
IIPOMEXKYTKOB), B pe3yJIbTaTe KOTOPOU IMOTYICH HEBEPHBIN OTBET.
1 EcTth HEKOTOpOE MpOJABMKEHUE B HYKHOM HAIpaBICHHUU, HO 3aJavya HE JOBeJcHa
710 KOHIIa (OTBET HE MOJIYYEH WJIM HEBEPEH).
Pemenrie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, TIEPEUHCICHHBIX BBIIIE.
4 Maxcumanvhutii 6ann

3ameuanue. Kpurepuu ais oneHnBaHus BeIOTHEHH 3a1anns C5 MOXXHO chopMyTUpOBaTh

e Ecmu YUYCHUK NPOACMOHCTPHPOBAJ BEPHOC IMOHUMAHUE TOT'O, YTO 3ajjadya CBOJUTCA K

MeHee popMaIbHO

U3YYEHUIO KOJIMYECTBA TOUEK [IEPECEUEHUs] OKPY>KHOCTH U poM0Oa, To 310 — 1 6as;

e Eciu yyeHuk peann3onai (JIOBEJ J0 OTBETA) 3TO MOHUMAHHUE XOTS OBl U C CYIIECTBEHHON

OIINOKOI, TO 3TO — 2 0aJ1714;

e 3 0a/1a oTiIMYAIOTCA OT 4 0aIoB, Kak OOBIYHO, JIUIID HATMYHEM HETOYHOCTEH.

C6. Haiinute Bce Takue IpOCThIE YKCIA p, IS KaXA0ro U3 KOTOPBIX CYLIECTBYET TaKO€ LIEI0e

ancio k, 4TO 4MCIIO p ABNISAETCS oOIMM AeuTeneM uncen k* +15k> +35 u k* + 8k .




Pemenue. Ecnu 4uciio p sBasercss AeauTENEM 4YHCIIa K +8k , TO OHO fABJIIETCS TAKXKE U
nenureneM uncna k(k® +8k)=k* +8k*. Ho ecin umcio p sBnsercs OOUMM JEIUTENEM YHCET

k* +15k* +35 u k* +8k*, To OHO SIBISIETCS TAKKE M JCIHTEIEM Pa3HOCTH 3TUX YHUCEI, T.C.
ancna (k* +15k° +35)—(k* +8k*) =7k* +35.

AHaJIOTUYHO, TIOJTyYaeM:

1) uncno p sBuAeTcs OOmMMM JnenmTeneM umcen k° +8k wm 7k* +35, 3HauumT, p ABIAETCA
nemmreneM uncna 7(k> +8k) —k(7k* +35) =21k ;

2) 9ucIo p ABIAETCS OOMUM nenuTenem ducen 21k u 7k* +35, 3Hauwr, P SIBJISIETCSL IETTUTEIIEM
ancna 3(7k* +35)—k-21k =105.

Yucno 105 umeeT poBHO TpU pasIMUHBIX NPOCTHIX Aenurens — 3, 5u 7.

Ocraercst MPOBEPHUTH, HAMTYTCS JIM TaKUE TeJbIe Yyucia k, I Ka)KJ0ro U3 KOTOPBIX OJTHO U3
qucen 3, 5 win 7 siBisiercst o0muM genuteneM uncen k' +15k* +35 u k° +8k .

Ecnu k =1, To uncno 3 sABIsIeTCSA OOIIUM ACIUTEICM JAHHBIX YUCET;

€CJIM YUCIIO K KPaTHO 5, TO YUCIIO 5 SBISETCS OOIIUM JEeNUTENeM JaHHBIX YUCET;

€CJIM 9HUCIIO K KPaTHO 7, TO YUCJIO 7 SBISETCS OOIIMM JCIUTEICM JAHHBIX YHCEI.

3ameuanue. [locneanue nqBa ycnoBus MOTYT ObITh OOBEIUHUTE B OJTHO:
€CJIM 9HUCIIO K KpaTHO 35, To uncia 5 u 7 SABASIOTCSA OOITUMHE JISTUTEISIMHU TAHHBIX YHCEIT.

OtBer: 3,5,7.

basl Kpurepun onenku BpinosiHenus 3aganus C6

4 B npencraBnenHom pemeHnn 000CHOBAHHO TOJTyYeH BEPHBINA OTBET.

3 OtBeT 000CHOBaH, HO HEBEPEH MU3-3a apU(PMETHUECKON OIIMOKH.

) OTBeT BepeH U MOJy4eH KOHEUHBbIM IepeOOpoM, HO KOHEYHOCTh Iepedopa He
000CHOBaHa

1 OTBeT HEMOJIOH, HO MPUBEJCH U MPOBEPEH XOTsA Obl OJMH M3 MPAaBUIbHBIX HAOOPOB
(mammpumep: k kpaTHo 5, p=95).
Perienue He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHUEB, IEPEUNCICHHBIX BBILIE.

4 Maxcumanvhutii 6ann
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