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HporpaMMa BCTYNIUTECJABHOI0 UCITBITAHUSA

mo MaTeMaTHuke

Ilopsinok npoBeaeHNns BCTYNMUTEJILHOTO HCTIBITAHUS,
KPHUTEPHHU OLleHKH Pe3yJIbTATOB BCTYNHUTEIbHOI0 HCIBITAHUSA

BerynurensHOe MCOBITAHUE TIO MAaTEMaTHKE MPOBOAMUTCS B 3IEKMPOHHOU WIH NUCbMEHHOU
dopme.

3anmanue cocrouT u3 10 BOmpocos.

Kpurepun omeHKku: KaXAbld TNpaBUIbHBIA OTBET oleHuBaercs B 10 OamioB, B cymme
aOUTYpUEHT MaKCUMaJIbHO MOXeT HabpaTh 100 6amioB.

Ha Bemonnenue tecta orBogutcss 60 MUHYT.

OlleHMBaHKUE OTBETOB:

HemnouHplit mii HEBEPHBIN OTBET, OTCYTCTBUE 0TBeTa — 0 6aIoB,

Bepusiii oret: 10 Ganios.

HporpaMMa BCTYNUTEJIBHOI'O MCIIBITAHUSA

Hacrosimass mporpamMma chopmupoBana Ha OCHOBE (pemepanbHOrO TOCYAapCTBEHHOTO
00pa30BaTeIbHOr0 CTaHAApTa CPEIHETr0 O0IIero oOpa3oBaHMs U COOTBETCTBYET YPOBHIO CIIOKHOCTH
EI'D no maremaruke.

OcCHOBHBIE TeMBbI, [10 KOTOPBIM COCTABJISIFOTCS 3a/1a4M SK3aMEHAILMOHHBIX TECTOB, IPUBEICHBI
HUXeE!

1. ToxnecTrBeHHbIe MPpeo0pa3oBaHus aJredpanyecKuX BbIPasKeHHU M.

JleiicTBUTEIBLHBIC YHCIIA.
JlericTBUs HaJ AEUCTBUTEIBHBIMU YCIIaMU. [1OpsIIOK BBITTOTHEHNUSI IEVICTBUM.
@opMyJIbl COKPAIEHHOTO YMHOKEHHUS.

2. DJjeMeHTapHble ajiredpandyeckue PyHKIUMU U YPaBHEHUSI.

[Tonstue pynkuuu. O6macte onpeaeneHus GpyHkuun. Criocoos! 3aganust GyHKIMOHATBHBIX
3aBUCHUMOCTEM.

Jluneitnas ¢yHkuums. JIuHeliHoe ypaBHEHHE U CUCTEMa ypaBHEHU.

KBamparnunas ¢ynkuus. KBagpaTHoe ypaBHEHHE U CHCTEMbI YpaBHEHHUI BTOPOM CTEIICHHU.

HppanyonanbHble ypaBHEHUS.

[TokazarenbHas GYHKIUS U TOKA3aTENbHBIC YPaBHEHUSI.

Jlorapudmuueckas QyHKIHS U TorapuMUIECKUE YpaBHEHUS.



3. HepaBeHCTBa U cUCTEMbl HEPABEHCTB.
PanmonanbHbIe HEpABEHCTBA.
NppanmonanbHbie HEPaBEHCTBA.
HepaseHncrsa ¢ Mmonyiem.
KBanparuunslie, mokaszareibHble U Jorapu(MUIECKIe HEPABEHCTBA.
4. Tpuronomerpnuyeckue GyHKIHMU U YPAaBHEHHUSI.
Tpuronomerpuueckre GyHKIUH.
CoOTHOUIEHUST MEKAY TPUTOHOMETPUUECKUMH (DYHKIIHUSIMHU.
DOpMyITBI CITOKEHUS, KPATHBIX U TIOJIOBHHHBIX apTYMEHTOB.
DopMmyIbl Mpeodpa3oBaHusl CYMM B IIPOU3BEICHHS U IIPOU3BEICHUI B CYyMMBI.
[TonsiTe 06 OOPAaTHBIX TPUTOHOMETPUUECKHUX (DYHKITHSIX.
Tpuronomerpuueckre ypaBHEHUS! 1 HEPAaBEHCTBA.
5. IIporpeccuu, cyMMbl, GecKOHeYHbIe IPOOH M MPPALMOHAIbHOCTH.
Apudmernueckas mporpeccus.
I'eomerpuyeckas mporpeccusi.
Brruncnenne cymMmm 0€CKOHEYHOTO YKCIa CllaraéMbIX, OSCKOHEYHBIX JAPOOCH U Ipyrux
BBIPAKECHU.

6. TekcroBbIe 3a1a4H.

HecmoTps Ha TO, 4TO HAa MMCbMEHHOM 3K3aMEHE aDUTYPHUEHT «HE OTBEYaeT» Ha TEOPETUUECKHUE
BOIIPOCHI, TOJIOKEHUS TEOPUU HE JIOJKHBI UTHOPHUPOBATHCS MpPU MOATOTOBKE K dK3aMeHy. Mmeercs
MHO>KECTBO MPHUMEPOB, KOTJa MpoOenbl B TEOPHH SBISUIMCh UCTOYHMKOM OIIMOOK TMPHU PEHICHUU
3amad. Crenyer Takke MOHHUMATh, YTO HUKAKOE IMOCOOME HE MOXET OXBATUTh BCEX CTAHIAAPTHBIX U
HECTaHJAPTHBIX TpUeMOB pemeHus 3agad. Ot abutypueHTta TpeOyeTcss HE TOJbKO 3HAHHE
CTaHJIapPTHBIX NMPUEMOB, HO U HEKOTOPasi CMEKAJIKa MPHU PEIICHUH 3aj1a4, KOTopasi JOCTUTAETCS TOJIBKO
IIPaKTUKOM.

6. 3agaum Mo NJIAHUMETPHUH.

7. 3a1a4u Mo cTepeoMeTpPHUH.

Jlureparypa
1. ITox pen. B.M. I'oBoposa, H.B. Mupommnna. Matematika. COOpHHK 3a/1a4 C peIIeHUSIMU
st moctynatonux B BY3s1. ACT, anpenb, Mocksa, 2002.
2. Ceprees U. H. Maremaruka. 3agaun ¢ oTBeTamu U pemeHusmMu. — M: KJ[V: Beictast
mikoia, 2003.
3. 2500 3amau mo matemaTtuke ¢ pemenusmu. [log pen. Cxkanasu M. K. — M. OOO

«M3parennckuii tom «OnHMKC 21 Bek»: OO0 «M3natenscTBo «Mup u O6pazoBanuey, 2003r.



4. Illaxno K.Y. COopHuUK 3a/1a4 110 MaTeMaTHKe MOBBIIEHHOM TpyaHocTH. W31, «Bricmas
mkojaa» 'K CM BCCP no neuatn. Munck, 1964.

5. Ckanasu M. U. [TonHblit cOOpHUK peleHni 3aa4 JUIst MocTynaommx B BY 351
«M3natenbctBo «Mup n O6pazoBanne», Munck.: OOO «Xapsect», 2003, kH.1, kH.2.

6. YUepkacos O., SkymeB A. Matematnka. THTEHCHUBHBIN KypC MOJATOTOBKH K AK3aMEHY
(ckopas momotrs abutypuenram). — Mocksa: «Aiipuc [Ipecey, 2003.

7. Ilucemennsiit 1. T. ['oToBHMCS K SK3aMeHy 110 MaTeMaTuke. — 8- u3a1. — M.: «Aiipuc [Ipecey,
2003.

8. Monenog B. I1. Matematuka: [Tocobue mis mocrynaronux B By3sl. — M.: OO0
«3paTenscTtBo HoBas Bomnay, 2002,

9. HapanenkoB M. U. BerynurenbHbIii 9k3aMeH 1o Matemaruke. Anredpa. Kak permats
3amaun. M3n-Bo «Ox3amen» Mockaa, 2003.

http://www.ege.edu.ru/ru/classes-

11/preparation/demovers/ http://www.fipi.ru/content/otkryt

vy-bank-zadaniy-ege
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3. lIpumMepsbl 3a1aHUIl B IK3aMeHAIMOHHBIX TeCTAX MPONLIBIX JeT.

1\2
3.1. 3aganue. Beraucnurs l(9 2,078 N_\ Y 3aIHCcaTh MOJIYYCHHOE 3HAUEHUE B JIUCT OTBETOB.
\ )16 )

Omeem:

N | ©

T
3.2. 3apanue. Beruucouts log ) (sm(_ Y 3aIMCaTh MOJYYEHHOE 3HAYEHUE B JIUCT OTBETOB.
6

Omeem: -1.

3.3. 3aganue YIIpoCTUTE BBIPAKEHUE.

1 1 g
rc3+d3 c? 3‘d?”‘+d3) ((cd)a d’ﬂ
| 5 > c=d +1  wu 3anmcarh HOJIYYEHHOE BHIPAKEHHE B JIUCT
OTBETOB.
Pewenue.

2
(C%‘ﬁtd%‘ c%—c%‘déjtdﬁ((cd)za ‘Al
S J”

\c3-d® ¢3-d?
Omegem: d+1.

3.4. 3aganue. YOpOCTHTH BLIPAXKEHHE

2

4 (811+|093 _5. 42+4Iog4 ﬁloga a>0, az1l

HOJIy‘Ig[HOG 3HA4YCHHUC B JIUCT OTBCTOB.

" 3a1ucarb

Pewenue.



2

i6(8ll+logga _5.42+4|og4aﬁ|09a5 _

%’ 005 a
_6(8181| 93 _5.4244log4aﬁ2|095a —

6

i(81-a4 ~5-16a‘ Ja’ =4
%gem: 4,

3.5. 3ananue. Permuts HepaBenctso 10g o (X+1)>1 u 3ammcath HOMEp MPABHILHOTO OTBETA B JIACT
Xx-5
oTBEeTOB. OTBETHI: X €E
1 2 3 4 5 6 7 8
) | (LD | 19 | @) | &) | @) | (95) | (-95)u (7o)
Pewienue. Paccmorpum nBa cnydas: OcHoBanue norapupma a>1 n 0<a<l.
MmeeM COBOKYITHOCTh CHCTEM HEPAaBEHCTB:

X+9
j X=5 >1

X_5
X+9
| |0<x+l<

X—5
B kax[10ii crcremMe BTOpoe HEPaBEHCTBO HANIMCAHO ISl YAOBJICTBOPEHHS UCXOIHOTO HepaBeHCTBa. Ero
OBICTPOE HAINMCAHNUE BO3MOXHO, €CIIM CMOTPETh Ha rpaduKu JiorapupmMudeckoit GQyHKIINN
cootBeTrcTBeHHO TIpu @>1 m 0<a<l. Byxewm pemiaTh 3TH CHCTEMBI IO OTACIBHOCTH.

X>5
( X+9s>1 X+9>x-5
x=5 (x+1)(x-5)>x+9 [ x>5 [ X>5

| X+9 x<5 :TX2—3X—14>0:TXE(—oo;—Z)U(7;OO):>X€(7;OO)
x-5 |{ x+9<x-5
l(x+1)(x—5)<x+9

3nech BTOpasi cucTeMa HECOBMECTHA, TaK Kak X+ 9 < X—5 HMKoraa He BbINOJNHAETCA. Tenepb




[

L

X>5
0<x+9<1 io E)<>;)+(9<5>;—5 ;
R—— <(x+1)(x=5)<x+
0<X-|)-(1_<5X+9<:> |F X<5
Xx=5 4 0>x+9>x-5
_[0>(x+l)(x—5)>x+9

B sToMm cimydae o6e crcTeMbl HECOBMECTHBI, TaK KaK HE MOJKET BBIMONMHATECT X+9< X—5 (B
TepBoii), a Bo Bropoii HepaseHcTBO (X +1)(X—5)> X+ 9 umeer pemenne X € (—0;-2) U(7;0), uto
He coBMecTHO ¢ HepasencTBoM 0> (x+1)(x—-5). Wrak, xe (7;oo). Haxonum 3ToT OTBET B Tabnuue

OTBETOB.
Omeem: 4.

3.6. 3aganme. Pemmrs ypaBHenue. log, (2x2 —6X + 6,5)= 6X —2x2 —35. B JuCT OTBETOB

3amMcaTh 3HAYCHUE HAWOOJBIIETO U3 KOPHEH, €CIIM X HECKOJIBKO, WIIH 3HAYEHHE KOPHS, €CTH OH
€MHCTBEHHBIN, WIIN CIIOBO «HET», €CJIU YpaBHEHUE HE NMEET KOpHEH.

Pewenue. llepenuiieM ypaBHEHHE B APYTroM BUE (MPUBEIEM KBaAPATHBIC TPEXUICHBI K MIOJTHOMY
2 2

kBajgpaty): log, (2 + 2(x —1,5) )= 1- 2(X —1,5) . Bugno, uro X=1,5 sBnsieTcs KOpHEM ypaBHEHHSI.

OdeBHIHO, TaKXKe, YTO €ci X # 1,5, TO JieBas 4acTh ypaBHEHHs Ooiblie, yeM mpasasi. [loaTomy

KOopeHb X=1,5 eTuHCTBEHHBII.
Omeem: 15.

3.7. 3amanme. KBanpar TpeThero 4ieHa, yIBOSHHBIM NATHINA M YABOCHHBIN CEAbMON UICHEI
OECKOHEYHO YOBIBAIOIICH reOMETPUUECKON TPOrPeCcCur 00pa3yroT apuPpMETHIECKYIO TIPOTPECCHIO.
CymMa 1aHHON OECKOHEYHO YOBIBAIOIIEH reoMeTpuuecKor mporpeccun paBHa 7. Haiitu riepBbIil uieH
9TOM reOMEeTPUYECKON MPOrPECCHH U 3alUcaTh MOJyYeHHOE 3HaYCHHE B JIUCT OTBETOB.

Pewenue. (blqz)z, 2b,q* u 2b,q° obpasyroT apudMeTHUECKYIO MPOTPECCHIO, CIIENIOBATENBHO

2b,9° - 2b,q* = 2b,q* - (l;q2 ) CyMma 1aHHON OE€CKOHEYHO YOBIBAIOIIEH r€OMETPUIECKOM

IPOTPECCHH paBHA 7, CIEIOBATENBHO —1— =7 | Permas 3Ty CHCTEMY JBYX ypaBHEHHIA C IByMs
1-q
HemsBecTHBIME, Haiinem 0 =  =_. TIpH 5TOM MbI OTOPOCHIIM PElIEHHE CHCTEMBI, HE
Lo, 2
YIOBJIETBOPSIOIIEE YCIOBHIO OECKOHEUHOro yObiBanus |0 <1.

Omeem:

NN

3.8. 3aganme. Pemmts cucteMy [\/ZX +y+2x-y=5+3 . Haiitu cymmy
Vax? —y® = V75

(x, +yy)+ (%, + Y, )+ ...(X, +Y, ), T€ N — KONMMYECTBO pemienHii CUCTEMBI. DTy CyMMY 3aITHcaTh B
JICT OTBETOB.

Pewenue. O6o3Hauum: .[2X+Yy =U ./2X—y =V. Torma cucrema nepenuuiercs B BUJE:
!u +Vv=5+ J3
| uv= /75

HOBBIX ITEPEMEHHBIX, CIIEZIOBATEIbHO OHA HE MOXKET UMETh OoJiee IByX pemieHuil. Ho nBa pemenus

Ota cuctemMa MOXeT ObITh MTPUBEJICHA K KBAJAPATHOMY YPaBHEHHUIO OT OJHOM U3
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3TOU CUCTEMBI OUYECBUIHBI: % ﬁ BOSBOI[SI KaKI0C YpaBHCHUC B KBaApaT, U MMOJACTABJIAA

[v:ﬁ lv="5

. J2x+y:25 42x+y:3 JX=7 JX=7
MIEPEMEHHBIE X,Y MOTYyYUM: u , OTKyzAa u
[2x-y=3 [2X—y =25 ly=11 ly=-11
O0a pemieHus yIOBIETBOPSIOT CHCTEME, YTO MTPOBEPSETCS MOACTAHOBKOM.
Omeem: 14.

3.9. 3agaunue. Peumnts ypasuenue 410g, X = ‘Xz —2X +l‘ U 3amucarh 3HaueHHe CyMMbI BCEX KOpHeEl

OTOr'0 YpaBHCHUS B JIUCT OTBETOB.

Pewenue. Ilepenumem ypaBHenue B Bune: 4log, x= (x —1)2 @DyHKIUH, CTOALLME CIIEBA U CIIpaBa B

YpaBHEHUH JIETKO IpeacTaBUMbI rpadudecku. [loctpoum ux rpaduku B onHoMm macmrade: [loctpoun
rpaduk yoexgaeMcsi, 4To B JAHHOM CITy4ae UMEIOT MECTO TOJIbKO JIBE TOUKH IEepecedeHus: Ipu x=1 u
npu X=3.

20

- /

10

Omeem: 4.

1

5 .
= +SInX
3.10. 3apanme. Pemnts ypaBHEHHE. TN B
A X+1+ x+3 4 . JIUCT OTBETOB 3alMCaTh

3HAYCHUE HAUOOJIBIIIETO U3 KOpHefI, €CJIN UX HCCKOJIBKO, UJIX 3HAYCHHUEC KOPHs, CCJIU OH
GI[I/IHCTBGHHBII\/'I, HJIN CJIOBO «HECT», €CJIM YPABHCHUC HC UMCCT KOpHeﬁ.



Pewenue. OdeBUIHO, UTO MPaBasi YaCTh YPABHEHHUS HE MOXKET OBITh MEHbIIE, 4eM — - J1ETKO

y

nocTpouth rpaduk GyHKIUH U = ‘X+l\ + \X+3‘:

1
OueBUAHO, YTO JIeBas 4YaCTh YPAaBHEHUS paBHA — Ha npomexytke [-3;-1], u MeHbIlie, yem

4

BHE 3TOT0 IpoMexyTKa. M3 Bcero 3Toro ciielyer, 4To peuieHre HAlIeTCsl KaK pellleHue ypaBHEHUs
sSiNX=-1 na JTaHHOM MpoMeXyTKe. Ho Ha 3TOM MPOMEXKYTKE y MOCIETHETO YPABHEHHUS TOJIBKO

4 . T

2 2
15+ X3 2 2 — 2X
3.11. 3apanue. Pemmts ypaBHeHMe -3X" _13x -24+x =2x—-7
2 +
15+ x° —-2x X+4

B 1UCT OTBETOB 3amicaTh KOJHUYECTBO IEIBIX YHCEIT U3 MPOMEXKYTKA [-4;4], yIOBIETBOPSIFOIIMX

3TOMY YpaBHEHHUIO.

Pewenue. TlpeoOpa3oBbiBas JaHHOE ypaBHEHUE (B K0 APOOH YUCIUTEh NCTUTCS HA
3HaMEHaTeNb 03 OCTaTKa) MolyyaeM TOxkaecTBO. ClenoBareibHo, II000e 3HaUCHHE X, KPOME TeX,
YTO 00paIIalOT 3HAMEHATEIHN B HOJIb, YJOBIETBOPSIOT JaHHOE ypaBHEeHHE. VICKII09ast yIoMsHyThIe
3HAYEHUsI, €CIIM OHU LIETIbIE, U3 PACCMOTPEHUS MOJIy4aeM OTBET.

Omeem: 1.

3.12. 3apanme. Baccelin HamosHsAEeTCs 0 TPEM TpyOaM. B HEKOTOpBIN JeHb ITPU HATIOJHEHHU
U3HayYaIbHO MmycToro 6acceiina Tpyba Nel 6buta otkpseiTa B 9.00 1 3akpsita B 10.00. Bo Bpems
3aKpBITHS TIEpBOU TPYOBI OblIIa OTKPHITAa BTOpas Tpyda, KoTopas Obu1a 3akpsiTa B 13.00. TpeThst TpyOa
otkpsiBaiack B 11.00 u 3akpeiBanack B 14.00. Ilpu sTom B 6acceitn nocrymuio 750 kyOboMeTpos
BOJBl. B apyroii neHp mpu HaNOJIHEHWHU TaKKe M3HAYAIBHO MyCTOro OacceiiHa TpyOa Ne2 Obuia
otkpsITa B 9.00 u 3akpsita B 12.00, a Tpy6a Nel Obia otkpbita B 11.00 1 3akpsita B 13.00. Tperbs
TpyOa oTkpbiBanack B 10.00 u 3akpsiBanack B 12.00. I[Ipu aTom B Gacceiin moctynmio 810
KyOomeTpoB Boabl. Ha TpeTuii 1eHb NpH HalOJIHEHUH TaKXKe W3HAYaIbHO IycToro Oacceiina Tpyoa
Nel 6puta otkpeiTa B 9.00 1 3akpeita B 114.44mun. Bropast Tpy6a oTkpbiBanach B 9.00 u
3akpbiBasiack B 134.36mMuH. Tpethbs TpyOa oTkphiBasiach B 11.00 u 3akpeiBanack B 144.24muH. B nuct
OTBETOB 3aIMCaTh KOJIMYECTBO BOJIBI B KyOOMETpax, MOCTyNHBIIee B 0acCeiH B TPETHH ACHb.
Pewenue. O603HaunM C1, C2,C3 — pacxobl BOJBI B COOTBETCTBYIOMKX TpyOax. 1o ycioBuro 3amaun
MOKHO 3aIIMCaTh TaKyl0 CHCTEMY YpaBHEHHUI:

(6001 +180c, +180c, = 750

120c, +180c, +120c, =810
164c, +276¢, + 204c, = X
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YMHOKHUM NIEpBOE YpaBHEHUE HAa ¢, a BTOPOE ypaBHEHUE Ha [ U CIOXHUM 3TH YpaBHEHUS:

(60a +120 B)c, +(180cx +180 B)c, + (180 +120 B)c, = 750 + 8103 TlpupaBHsiem koddduumeHTs!
ko3¢ dunmenTam Tperbero ypaBHenus. [lomyanm: 60 +120 5 =164,

180 +1804 = 276, 180« +1200 =204 . Pemas iro0ble Ba U3 HUX KaK CUCTEMY, U TIPOBEPSIs

1 6
pe3yibTaT B TPETheM, numeeM: & = 3 B = 5 Torna X Haiimem kak X = 750 + 810 5 = 1222
Omeem: 1222.

[ 2 2

3.13. Baganme. PemmTh cucTeMmy. JX -y +4y-8+ JSX +Y-x"-18<10 B oyer
Ngy_zyz _4_x 4 28x-3x>—46-y <6

OTBCTOB 3aIIMCaTh HOJIb, €CJIU CUCTEMA HepaspeHH/IMa; YUCJI0 X+y, €CJIn peHleHHe CAUHCTBCHHOC,

T MHHEMAJIBHO BO3MOKHOE YHCIIO X+Y, ECIIH PElIeH i MHOKECTBO (X,Y — PEIICHHS CUCTEMBI).

Pewienue. Hanuiiem ycnoBue A7 00J1aCTH JOMYCTUMBIX 3HAUYCHUH, OTHOBPEMEHHO MPHBOJIS K
IIOJIHOMY KBaJpary KBapaTHbIC TPEXWICHBI:

x—4-(y-2)*>0 {x24

2
y-2-(x-4) 20 - 4 yz2_ J x=4 . Tloxcrasnss HalileHHbIE 3HAYEHHS B CUCTEMY,
~2(y-2)’+4-x20 |x<4 |y=2
~3(x-4)’+2-y>0 |y<2
yOeKIaeMcs, YTO OHM YAOBIETBOPAIOT €ii. Takum 00pa3oM, PelIeHHEM CHCTEMBI HEPABEHCTB B

JTAaHHOM TIpUMEpE SBIISCTCS STUHCTBeHHAs Touka Xx=4 Yy=2. lckomas cymma paBHa 6.
Omeem: 6.

3.14. 3apamme. B JuCT OTBETOB 3amucaTh KOMMYECTBO KOpHeit ypasrenus 3tg” (7arcsin x) =1.

1 T . T . 1
Pewenue. 3MQ°a=1=tga=+ ~ =a=%" +7k= rarcsinx=+" + 7k = arcsinx =+ _ +Kk

V3 6 6 6

. Vs . . . 1
Tak KaK |arcsm X| < __, TO MIMEEeM TOJBKO 6 KOopHe#: arcsinx==x_; arcsinx=+_-1;
) 2 6 6
. . T
arcsinx=+_+1. [Jlpyrue 3HaueHus k He oOecnednBalOT yCIOBUE |arcsm X| <_.
6 2

Omeem: 6.

1+\/\3sin 2x—4 cos2x|-tg? y-6,25ctg ° y

3.15. 3apanue. [ano pasencreo 4 =100, Z. Haiirn nauGomsmee

3HAYCHUEC Z U 3alUCaTh €r0 B JIUCT OTBCTOB.

. 1
2
Pewenue. Tax xax 351N 2X—4 COSZX‘ <3 , a a +625__>5 10 MMOJKOPEHHOE BBIPAXKEHUE
2

a100 paBHO HYIIO, JTMOO oTpuIaTeNbHOoe. Ho Ipu OTpUIIATEIIEHOM 3HAYEHUH BCE BRIPAKECHHUE TEPSICT
CMBICJI, CJICIOBATEIILHO 3HAYCHHUE BCETO KOPHS B ITOKAa3aTele CTEIEHN PaBHO HYIO. Clie10BaTeIIbHO,
z=16.

Omeem:. 16.

y242—x2‘\(sin 4(4_17zx) 7—70032(4_17zx) 6003(41727()\ 0

3.16. Jananme. L J24—x JLCOSS(4_17ZX)_ cos(4*17zx) " J: - Bomer

OTBETOB 3aIUCATh 3HAUCHHE HAaUOOJBILIETO U3 KOPHEH ypaBHEHHUS.
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Pewienue.

2 2
24 -x"20 (o4 <x<24
OO6nacTh I0MYCTUMBIX 3HAYCHUHN OIIPEIETTUTCS U3 YCIOBUN ﬁ 24 —ﬂ))(( >0 = 1

X #2+8k
[|COS 4 1=0
BripakeHue B epBoii CKOOKE paBHO H%’J‘IIO TOJBKO Npu X = —24 . IlpupaBHUBAs K HYJIO BBIPAXKEHUE
X 4 X 2 X
BO BTOpPOH CKOOKE U pa3/ieiiB Ha COS| 4J HUMEEM tg - 7tg 4 +6=0 . Pemas s10

YpaBHEHHE, HAXOIUM KOPHHU:

fx =J_rf+7zk fx =farctgb+mn = x =+1+4k X :J_riarct96+4n. VuuTeiBas, 4TO
4t 4 4 ° 1 2
X < 24, HamOONBIIUN KOPEHb €CTh X = 23. 4
Omeem: 23.
(-13-x°+8x) (194x°—8x) 432
& + & = >
3.17. 3apanme. Pemmth ypaBHeHHE 81+5x" 40z B nuer

OTBETOB 3alucaTh CIIOBO «HET», €CJIU YPaBHEHUE HE UMEET KOPHEH UM 3HAYEHUE KOPHS, €CIIH OH
eﬂﬂHCTBeHHBIﬁ, WU 3HAYCHUC HaI/I60.HBH_I€I‘O nu3 KOpHeﬁ, €CJIN UX HECKOJIBKO.
Pewenue. TlpeoOpazyem ypaBHEHUE:
3
) ) 2-6
63—(x—4) n 63+(x—4) _ —

1+5(x—4)

g-(-4F | glc-ay _ 2
- i 1+5(x—4)’

1
UsBectHO, uro miprt @ >0 BbimonHsiercss a+ 2 2, TpuYeM pPaBEHCTBO MMEET MECTO TOJBKO MPHU
a
a =1. [ToaToMy JieBast 4aCTh ypaBHEHHsI HE MOKET ObITh MEHBIIIE, YEM JIBAa M paBHA JIBYM TOJIBKO MPH
X =4 . IlpaBas 4acTb ypaBHEHUS, OYEBUHO, TAK)K€ paBHA JABYM IpU X = 4, a IpH APYTUX
3HAYeHMSIX X MEHblle, ueM aBa. CienoBaTesibHO, X =4 - €JUHCTBEHHBIN KOPEHb.
Omeem: 4.

3.18. 3aganme. J[Ba roHIIMKA OTIIPABHIKCH OJHOBPEMEHHO OT OJHOM TOUKH IIOCCE, UMEIOIIETO
¢dopmy Kpyra B 0THOM HarpasyieHHH. [lepBblii FOHIIMK MEPBBIi pa3 JOTHAI BTOPOTO, Jejas CBOU
JIBA/IIATHIN KPYT, B TOUKE, JHAMETPAIbHO TPOTHBOIOIOKHON TOUKe cTapTa. Eciu Ol TOHIINKH
CTapTOBAJIM OJJHOBPEMEHHO OT OJHOM TOYKH IIOCCE B IPOTUBOIIOJIOKHBIX HAIIPABJIECHUAX, TO UX
BOCbMasi BCTpeya MPOoU30ILIa Obl 4epe3 CTOIBKO BPEMEHH, CKOJIBKO MOHAA00MUII0CH ObI IEPBOMY
TOHIIMKY JUIS IPEOI0JICHHS YEThIPEX KPYToB, €Clii Obl OH JeNiall B 4ac Ha OJIUH KPYyT MEHbIIIE, YeM Ha
camoM ziene. CKOJIbKO KPYTOB B Yac J€JIaeT BTOPOU FOHIIUK? 3amucarh 3TO 3HAYEHUE B JIUCT
OTBETOB.

Pewenue. IlycTth X,y — CKOPOCTH F'OHIIMKOB B Kpyr/dac. B MOMEHT JoroHa nepBbIM TOHIIUKOM

BTOpOTO, MepBhIi pomien 19.5 kpyros, a Bropoit 18.5 kpyros. Otcrona umeem 19—'5: 18—5 B

X y
MOMEHT BOCbMOM BCTPEYH MPH CTApPTE B MPOTUBOIMOIOKHBIX HAMPABICHUAX, CyMMa MPOMIEHHBIX
paccrosiHuil 000MMH MOHIIMKAMHU paBHA BOCBMHU KPyraM IpH CKOPOCTH COMKEHHUs X+Y.

[IpupaBHuBas BpeMsi, HEOOXOAMMOE Ha 3TO COMMKEHIE BPEMEHH €3/1bl TIEPBOr0 TOHINIMKA TI0 YEThIPEM
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Kpyram co CKOpOCThiO X-1, nmeem: 8 _ 41 Pemas cucremy nByx ypaBHeHui, nmMeeM X=39
X+y Xx-

y=37.

Omeem: 37.

3.19. 3aganme. B nucT OTBETOB 3amucaTh HAUOOJBIIEE 3HAUCHUE X, YIOBJIETBOPSAIOLIEE JAHHOMY

HEPABEHCTBY: \/60 + 225 x2 - 344 x +\/420 + 225 x2 —615x .3 \/—? - 25 x2 +40 x
Pewenue. O011acTh TOMYCTUMBIX 3HAUCHUI ONpeIenAqres Tm CHCTqMLT%epa%eHCTB

|Xe —oo;]- ;°0|

)
60+ 225" 345> 0 [ 4+15%* -23x>0 -, \Xe|\_w;€JuL§;w4jx: 4 umux="

{420+ 225x° —615x > 0= 28+15x* —41x >0
—7-25x* +40x>0 | 7 (

w |
[
1
ol
—
w |
ol

|—7—25x2+40x20

To ecThr UMeeM Bcero TPpU JONMYCTUMBIX 3HAYCHUS. HOI[CT&BJ'IHH OTHU 3HAYCHHA B HCPABCHCTBO
4

yOEKIAEMCs, UTO TOJIBKO TIpu X = 3 OHO YZOBJIETBOPSIETCS.

Omeem:. __.
3

3.20. 3apanme. Jlana cucreMa. B IMCT OTBETOB 3amucaTh MAKCUMAILHO BO3MOXKHOE 3HAUYEHHE Y U3
pELLIEHUI CUCTEMBI.

I\x -1 18
SN Ty
241 \xP+1
y—20/+|y +20|= 40

2
X -1 2
Pemeuue. 3aMeTI/IM, qTo CYMMa KBa,I[paTOB BCJIIMYHUH 2 nu 5 paBHa CANHUIIC.
X +1 X“+1
2

2
X" =1
CeioBareiibHO, MOXKHO 0003HAYNTH 5 =CoSQ 5
x* +1 x®+1

=(y=7)(y-19)+42

=sin¢g. Toraa neBas yacTh

IIEPBOTO ypaBHEHUsI /27 COS@ + 3SiN ¢ He MPEeBOCXOAUT 3HaueHus /27 +9 =6. Ho npasas yactb
NIEPBOTO YPAaBHEHUS €CTh KBAJPATHBIN TPEXUICH, UMEIOIMN MUHUMYM Npu Y=13 u paBHBIH 6.
CrnemoBatenbHO, 3HAaYEHHE Y MOXKET ObITh TONbKO Y=13. [logcTaBUM 3TO 3HAaYEHHE BO BTOPOE

ypaBHEHHE U yOeKaaeMcs, 9To OHO yaoBieTBopsiercs. CienoBarensHo, Y=13.
Omeem: 13.

3.21. 3apanme. IlepuMeTp HEKOTOPOrO MHOTOYIOJILHHMKA paBeH 158cM, IpUYEM JAJIMHBI €10 CTOPOH
COCTaBJISIOT apu(METHUECKYIO IIPOTPECCHI0, Pa3HOCTh KOTOpoi paBHa 3cMm. Haubomnbiast cropoHa
MHOTI'OYTr0JIbHMKA paBHa 44cM. B JMCT OTBETOB 3anucarh KOJIMYECTBO CTOPOH 3TOTO
MHOTOYTOJIbHHKA.

Pewenue. Ilyctb N - KOJIUYECTBO CTOPOH 3TOro MHOroyrosibHuka. Tornma 44 — (n —1)3 JUINHA €ro

HaMMeHbIIel cTopoHbl. Mcnonb3ys GopMyity CyMMBI YJICHOB apH(PMETHUECKON IPOTPECCHH, MOKEM

3anmmcarhb ((44—(n—1)3)+ n;B J’\ =158. Pemas 10 KBajspaTHOE ypaBHeHHE, UMeeM: N =4 u
2
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Nn=__. Hoopu n= 7_9 Ha 44— (n —1)3 €ro HauMEHBIIEH CTOPOHBI ITOJIY4aAETCs
3

OTPHULATEIBHOM, YTO HEBO3MOKHO.

Omeem: 4.

—2|-2 <log, X* + /16 —log; x . B mmcT oTBETOB

3anycaTh HAaMMECHBIICC 3HAYCHUE X, YIOBJICTBOPAIOIICC dTOMY HCPABCHCTBY.

3.22. Bapaume. Permnts Hepasenctso _||[10g, X

2

x>0

Pewenue. O.n.3. onpenenurcst cuctemoii <109, x|—2|—2>0 Pemas ee, naiinem 0.1.3.:

2

16 —log5 x>0

xed ‘u{l}u{l6}. Henocpencraennoii npoepkoii yoexaemcs, uto X =1 u X =16
(1)
116]
1

YJIOBJIETBOPSIIOT 33JJAHHOMY HEPABEHCTBY, a X, = & - HE yJIOBJIETBOPSIET.

1 2

Omesem: 1.
3.23. 3aganue. B kyobe ABCDA,B,C,D,, peGpo KOTOporo paBHO 12, MpOBEACHO CEYCHHE Uepes

muaroans A,C, rpanu u cepenuny pebpa AD . Haligure o0beM mupaMubl, OCHOBAHUEM
KOTOPOH sIBIIsieTCA ceueHue KyOa, a BepiunHoi — Touka K Ha pebpe DD, Takas, uto
DK : DD, = 2:3. 3HaueHHe HaliICHHOr0 00bEMa 3alUIIUTE B JIUCT OTBETOB.

Pewenue. Ha prcyHke okakeM MOCTPOCHUE TaHHON MUPaMUbI B KyOe U BBIICIICHHYIO U3 KyOa
NUPAMULY.

B1 C1

D1
Al

Al

A T D ' T
Oty nupamuny ¢ ocHoBanueM A1CI1T u BepmmHoil B Touke K MOKHO Takke paccMaTpuBaTh Kak
nupamuny ¢ ocHoanueM A 1KT u BepmmHoii B Touke C1. B 3ToM ciydae miiomaab OCHOBaHUS
HaXOJIUTCSA KaK Pa3HOCTh MEXTY IJIOMIAbI0 TPaHu KyOa U CyMMOM TiIomajeit TpeyronbHuKoB AALT,

12. 6

AIDIK uTKD: S=12-12- 6 N 12-4 N 8- |=60. Bsicora h B 5TOM Cityuae, o4eBUIHO
L 2 2 2 )

paBna quuHe pedpa C1D1, To ectb 12. Torna o6beMm V nupamuasl Oyner

V ="Sh="60-12=240. Otser 240.
3 3
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