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MHCTPYKLUA NO BLINOAHEHUWIO PaboThl

Ha BrimoniHeHMe SK3aMeHAOMOHHCH paboThl o MaTteMaTHKe faerca 4 uaca (240 mumyT). Pa-
GoTa cocTouT M2 ABYX uacreil n conepsxuT 18 zamannii.

YacTe 1 cogepwur 12 sagannil ¢ kpaTkuM oTBeToM {(B1-B12) 6a30B0Or0 ypoBHA IO METEDHA-
Ny Kypca MATeMATHKH. 3aJaHHfA YacTH 1 CUHTAIOTCS BBIIOJIHEHHEIMH, €ciY 3K3AMEHYeMbLId fan
Bepubii OTBET B BUJE LieJore YHcia HJH KOHEYHOH AecATHYHOH ApobH.

Yaere 2 copep:xdT 6 Oosee cuomubix sapandil (C1-C6) o maTeprany Kypca MaTeMaTHKH.
IIpu UX BBINOJHEHHMH HAMO 3AIIMCATE [10JIHOE pPellleHHe M OTBer,

CoBeTyeM ANns 9KOHOMHHM BpeMeHM INPONYCKATh BaJaHHe, KOTOpOe He yJA8eTcA BLINOIHHTH
C¢pasy, M NepexofjHThb K cdelyiomeMy. K BERINOAHeHAIO MPONYINEHHLIX 3AMAHANE MOKHO BepHYThCH,
ecran y Bae ocranerca ppems.

Menaem ycnexo!

2-1414
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B1

B2

TPEHUPOBO4YHAS1 PABOTA 1

Yactb 1

Otaetom Ha 3apaHns B1-B12 ponxHo ObiTh LENDE HUCNO AW KOHEY-
Haa pecATvdHan opoGb. OTEET crneayet 3anucatbh B GnaHk oTBeToB MNe 1
cnpasa oT HOMEPA BLINOHAEMOro 3a0aHUA, HAYMHAA C NEPBOoIN KNETOMKM.
Kaxayto undpy, 3H3K MUHYC W QECATHUYHYIO 3aMATYI0 NUWKTE B OTAENbHOR
KNETOYKE B COOTBETCTEBWN C NPMBEAEHHBIMI B BnaHke o6Gpasuamm. EquHULL

W3MEPEHWIR NUCATE HE HYXHO.

Bl. B reToeM Jarepe Ha KaMJ0To YYacTHHMKA IoJjaraeTcA 15 r Macna B
genb. B narepe 87 wenoBex. Croibko yntaxkoBok Macha o 200 r noxa-
noburea Ha 1 genn?

B2. Ha pucyHKe IMOKA3aHO M3MeHeHUe TeMIepaTYPhl BOZ[AyXa HA IIPOTHMHEe-
HHMM TpeX cyToK. o TOpH3OHTANM YKASLIBAETCA AATA M BDEMA CYTOK,
10 BEePTHKAMM — 3HAYEHHEe TeMIepaTypsl B rpagycax Llenbems. Onpe-
JeNHTe ¢ DHCYHKY PpAa3HOCTh MedxAay HewboibpImedl M HamMeHbImeR
TeMIepaTypaMu Boaayxa 27 anpens. Oreer jafiTe B rpagyeax Ilenn-

CHA.
1,’C
16
q Y
L2 r 4 LY
6 r A ‘\ ’,‘
4 _l” F II kY
o 7 X X 7 X
2 yi X 7 X 7 X
0 r X y X L ¥
X v 17 1
—9 L y 4 7 X
7 X y 4 Ly
_4 c_—_ z LY
-6 N
-8
-10
c o © 9o ¢ e ° ° ¢ o @ °o 9
S © 8 x» & & 8 o & & A ® O
26 anpeas 27 anpenn 28 anpens

14-5x
B3. HaiiguTe KopeHh YpaBHeHUHA [E) =64 .

B4. B Tpeyroneuuke ABC AC = BC =5, sin A = % Haitgure AB.

C



B5. Jlns ocrexnerudA BepaHAnl Tpebyerca 3axaszaThk 30 OAHHAKOBEIX CTEKOJ
B oaHOH mMa Tpex dupm. Ilnomans kaxporo crexna 0,3 v%. B ra6aune
npuBefieilbl GeHH HA CTEKJOo H Ha pesky crexox, Ckombko pybneit 6y-
eT CTOWUTH camblil gemmennift sakaa?

Uena crexna Peska cTerna HononHUTETLHEIE
Pupma 2

{py6. 3a 1 M°} | (py6. 3a OIHO CTEKNIO) YCIOBHSA
A 300 17
B 320 10

LIpm 3akaze HA CYMMY
B 340 8 Bonee 3000 pyo6.
peaxa BecriIaTHO

B6. Ha kneruaToit Gymare ¢ kjaeTkaMu pasmepom 1 cm ¥ 1 cM uaohparkesn
TpeyroJeHMK {(cM. pucyHox). Hailigure ero miomafs B KBagpPATHRIX
CAHTHMETDAX.

B7. HaiipguTe sHadeHde BRIPAMEHAA 9 - TS,

N

d

1cm

B8. Ha pucyuxe usobpasensl rpadux dvHrnun ¥ = f{x) U KacaTenuan K
HeMy B Todke ¢ abcuuccoif xp. Haligure anavenwe npouaBogHOH
byHEIMH f(x) B TOYKe Xg.

2%

=

x;d

H\

I B6

]

[ 87

|

i B8
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B9,

B10.

Bl1l.

B12.

(fDheM faHHOTO IPABHABLHOrO TeTpasipa pased 3 cm®. Haiigure obmenm
NpaBUNLHOrG TeTpasfpa, pedpo Kotoporo B 4 pasa Goselne pefpa JaH-
Horo Terpasapa. Oteer gaiite B cM®.

Maceca paZMOAKTMBHOTO  BEINECTBA  YMEHBINASTCHA [0 3aKOHY

t
m(t)=m02_5. B naGopaTOpHH HOJYYHJH BelecTBO, COlepskaliee B
HAYANBEHEI MOMEHT BpeMeHH mty = 12 MI M3oTona Hatpusa-24, mepuoj
nonypacusaga xkoropore pased T = 15 u. B TeueHHe CKONBKUX dacoB
copepxanue HATPHA-24 B BemecTse GYAeT NIPEBOCXOIUTE 3 Mr?

Haliqure Haubonbllee 3HaAYEHEHEe QYHKIOINH y=ln(x+5)5 ~Bbx HAa oOT-
peaxe [—4,5; 0].

Uz ropoga A B ropog B ogroBpemMeHHO BLIEXANH ABA 4BTOMOOHIACTA.
Ileppriii mpoexali ¢ NOCTOAHHOM CKOPOCTBIG Beck HyTh. Bropoif mpo-
€XAN NepBYI0 IOJIOBUHY IYTH €O CKODOCTBIO, MEHBIIEH CKOPOCTH Iep-
Boro Ha 15 ®M/4, a BTODYIO IOMIOBHHY WYTH — €O cKopocTe 90 KM /1,
B peayJIbTaTe Yerc npHObN B B 0[HOBPEMEHHO C MEPBHEIM ABTOMOGHNH-
croM. HaliinTe CHOPOCTE MEPBOTC ABTOMOOHIHCTA, €C/IH MIBECTHO, ITO
oHa Gonble 54 KM/u. OTBer faliTe B KM/u.

Yacte 2

6nark oTeeToB Ne 2. 3anuiuvTe CHA4ana HOMEP BbINOMHAEMOTC 2a0aHWA, &
3aTem NoNHoe 0O0CHOBAHHOE PeLUeHWEe 1 OTBET.

Ans 3anncu peweHUid 1 OTBETOR Ha 3apaunA C1-C6 ucnonbayiiTe

C1.

c2.

Jx-5)(x+8)

Pemnre ypaBHeHHE —p——c————== =

(x+5)(x-8)

B xybe A..D; HaiiiuTe TaHreHC yriaa MeXAy NpaMoil AA;, M ILJIOCKO-
cteio BC1D.

D,

¢
A,

N




C3.

C4.

C5.

Pemure HepaBeHeTBO log[,,]l(::c2 +x - 2) > logy, (x +3).

B rpameunuu ABCD uspecTdnl GoKOBEIE CTOpOHH AR = 27, CD = 28 n

pepxHee ocHoBanwe BC = 5. Hasectro, uro cos /BCD =—%. Hait-

mate AC.

HaiiTe Bce 3HavyeHHMA 1apaMerpa ¢, OPH  KOTOPhIX CcHCTeMa
{log‘z (x+y-1)=x-3,

HMeeT eLUHCTBeHHOS Pemenie.
2x+y=4

Ha umcnoBoil OCH OTMEYEHBl BCEe TOUKH C UENBIMHA KOOpAMHATAMH. Paa-
peniaercss MPHITATE HAE 1 W HA 4 BHpaBo unu Breeo. MoxHo nM 3a
2010 TarUX MpLIKKOB HONACTE M3 TOYKM 1 B TOUKY 2, HM pasy He Io-
0ajaf B TOYKH ¢ ROOPAHHATAMH, KPATHEIME 47

c6
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B3

B4

=1

TPEHUPOBOYHAS PABOTA 2

YacTte 1

OreeTom Ha 3a8aHua B1-B12 ponxHo GbITe LENoe YUCNO UNKn KOHEY-
Han pecatvuHaa apobe. OTBET cnepyeT 3anuWcatb B Gnavk otBeToB Ne 1
CNPaBa OT HOMEPa BHINOMHAEMOIO 330aHWA, HAYWMHAA C NEPBEON KIETOHKW.
Kaxayio uAgpy, 3HaK MUHYC 1 AECATUYHYIO 3aNATYIO NWILMTE B OTAENBHOR
KNETOUKE B COOTEETGTBMM C NPUBELEHHLIMU B GnaHKe o6pasuami. EavHuub

V3MEREHUli NUCATL HE HYXHO.

Bl. BoarHoMYy OpomHcaHo JIEKAPCTBC, KOTOPOEe HYMAHO NHTL o 0,5 r 3 pasa
B AeHb B TeueHHe 14 awpett. B omHoit ymakoske 20 TabNeTOK JNeKapcTBa
mo 0,5 r. Kakoro HauMeHBINEro KOJIHYECTBA YIAKOBOK XBATHT Hi BECh
Kypc JeudeHuA?

B2. Ha pucYHKe >KHPHBIMH TOUKAMM I[IOKA3AHA CPeZHEMECS4YHAs TEeMIepa-
Typa Bozjyxa B Coum 3a madkgeiii mecan 1920 roga. Ilo ropusceTamM
VKABRIBAIOTCA MECAIRI, N0 BEPTHMKAJN — TEMIEpPATYPA B Tpagycax
Ienncua. JIna HArMALHOCTH >KMPHLIE TOUKH cOeNWHEHE! JuHHed. On-
pefesdTe N0 PHUCYHKY Pa3HOCTh MEJy HAH0OABLNEH W HaMMeHBIIeH
CcpefHeMeCAUHEIME TEeMIIEPaTYPaMH 22 VRASAHHEIH nepuon. Orper gaii-
re B rpagycax [lenscus.

ct
20 v
16 y AY
12 \\
811/
4
0 2=
123456678 9101112 1920 2.

B3. Haiigure xopers ypasaeaua log, (x -6)=2.

B4. B tpeyromsanke ABC yron C pagen 90°, sin A4 = 3{?5 , AC = 6. Haiign-
e AB.
B
?
A 5 c

10



B3.

CrpouTeneHoil $upMe HyKHO npuobpecTd 72 KyGomMeTpa NOCOK ¥ ofl-
HOTO M3 TpeX HoCTaBHIMKOB. LIeHE! H YeNOBMSA LOCTARKH NMpHBEAEHH! B
rabmune. Cxonpxo pyGrell npuaeTcs 3aONATHTE 34 CAMYIO [EIIeBYIO
OOKYIIKY € AocTaBroi?

ITocTasine AOCOK JOCTABKE

CronMocTs | CTOMMOCTE
IonmonuTeAbHELe

(py6. sa u’) |  (py6.) yomanaR

A 2950 5000

IIpu sakase Ha cyMMy Gonknre

B 3000 6000 150000 py6. mocTaBka GecniaaTHO

[Ipu sakase Gomee 75 m°

B 2980 4000
JocTaBKa OecnIaTHO

B6.

B7.

BY.

Haiiaute nnoHafh TPEYroJbHUKA, BEPIIMHBEI KOTOPOI'c HMEIT KOOPp-
mumraTa {2;7), (10;7), (3;9).

b Y

Wlm——————

10 x

=
B s i

Haiianre sHaueRHe BHIpasKeHua 7 -578 %,

Ha pucynke maofpaken rpadmx mpoussoguoit Qyukumu f(x), onpene-
neHHOH Ha mHTeppane (—4; 12). Hallaure npoMesxyTku BospacTaHUR
hyuarnHy f(x). B oTReTe YRaHTe fupuHy HARGOILIIErO H3 HAX.

1
4

A

/ /

Paguyc ocHOBEHWA IEPBOrC KOHYCA B 3 pasa MeHbI®, €M Pajuyc oc-
HOBEHMH BTOPOrC KOHyca, a ofpasywInasd mepBoro KoHyca B 2 pasa
Gonpmie, ueM ofpasylomas BTOpore. YeMy DABHA ILIOWAfE GokOROH
NOBEPXHOCTH [EPBOro KOHYCi, €CJIM IUOIEASL OOKOBOH MOBEPXHOCTH
proporo pasia 18 cm®? Orser gaiire B em”,

11
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B11 | ]
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a1
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a1
ca i

B10.

Bl11.

B12.

BapHcuMocTh 06BEMA cripoca ¢ (TeIC. py0.) HA NPOIYKIIWIO IIpefnpH-
ATHUA-MOHONOIWCTA OT wedl p (Teic. py6.) sagsercs dopmyoit
g = 160 — 10p. Buipyuka npennpuaruas 3a mecsn r (8 Thic, py6.) BLIdHC-
naeTca no dopmyne r(p) = g + p. Onpenenure HaUBOMLIIYIO TEHY P, (IPH
KoTopoli MecAuHas BHpPyY4Ka r (p) coctaBuT He meHee 280 roic. pyd. O1-
BEeT MIPUBEAKTE B THIC. pyoO.

Hafigure HauGonbmee sHauenme dyHruum f{x)=-x" +3x" +9x - 20

Ha orpeske [—1; 4].

Baras Ha 165 meranell nepssifi pabounit BeinonudAer Ha 4 waca OHCT-
pee, uyem Bropoil. CKoNbKO geTaned B gac fAenaer nepeslt pabounii,
EC/IH M3BECTHO, YTO OH 34 Yac AejiaeT Ha 4 geTanu Gosaslre?

YacTth 2

GnaHk oTeeTOB N 2. 3anMuuTe CHAYANa HOMED BbINORHAEMOrC 3a0aHus, a
3aTem nonyoe 060CHOBAHHOE PELUEHNE W OTBET.

Ans sankcw pemedHvii 1 0TBeToB Ha 3amadua C1-C6 venonbayite

C1.

Cc2.

C3.

|
|
|
|
|
t
|
!
|
!
!
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]
|
|
1
1
|
|
]
]
|
]
|
|
|
|
|
|
|
| C4
|

|

!

tgx-3 _

J—sinx

Pewnre ypasHenve 0.

B npasuneHON weThipexyrombHoili mupaMusie SABCD, Bce pebpa KoTo-
poit papERl 1, HalijuTe KOCHMHYyC yria MexIy TpaMmod AB M niocko-
cThio SAD.

B

_ 138
Pemrnre HepaBenctBo log, =g +3log, Lt <1,
x-1 3x-2

Oxpymxuoctu ¢ nenrpamu O, u O, mepecexkarTes B Touxkax 4 w B.
Haseerno, ure £AO0,B=90°, ZAO,B=60°, 0,0, =a. Haligure pa-
AUYCEI OKPYsKROCTEH,

12



C5. HalpdaTe BCe SHAYEHHR TTApAMETPa &, IPH KOTOPBIX CHCTEMA

B e

log, Jy+1= (xa ] 6x)2 .

%%+ y = 6x

HMeEET DOBHO ABa PCIOEHHA.

€6. PemTe B 1ENBIX YHCHAX ypaBHeHwe m-n° =10°n+m.

L 1C6

3-14t4 13
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TPEHUPOBO4YHAS1 PABOTA 3

Yacte 1

Oteerom Ha 3agaHna B1-B12 ponmkHo GbiTe Lenoe YUCNo WM KoHeyY-
Has pecAThyHan apobe. OTBeT cnemyer zanucath B Gnank oTReTOR No
¢cnpasa OT HOMEPA BbiNOJIHAEMOTO 3308HNA, HAYVMHAA C NEepPBOR KNETOYKK,
Kaxnyo umdpy, 368K MHHYC 1 QECATUHHYIO 3AMATYI0 NVLUMTE 8 OTAENLHOR
KRETOYKE B COOTBETCTEMM C NPYBEAEHHEIMIt B GnaHke oSpasuamn. EavHWUb

W3IMEPEHWIR NMCATb HE HYXHO.

Bl. 1 xkunoparT-yac saexrposueprun crout 1 py6. 80 kon. 1 moabpsa cuer-
YUK BJEKTPOSHEPrMH IokaswBai: 12625 KunoearTT-dacos, a 1 gexab-
pr — 12802 kmmosBarT-uaca. CHOIEKO pyOiell HYMHO SanIaTHTB XO-
3810y KBADTHPE! 38 9JIEKTPOSHEPrHI0 38 HOAGDE?

B2, Ha pMcyhKe sKMPHEIMY TOYKEMH NOKA3AHA LeHA HepTH HE MOMEHT 3a-
KpEITUA GHPIKEBEIX TOPTOB BO Bee pabouwe maum ¢ 17 oo 31 asrycra
2004 ropa. Ilo ropHaoHTAMH YKA3BLIBAIOTCH YHCHA Mecflf, [0 BepTH-
Kasm — nena Gappens uwedprm B gorapax CHIA, Huosa varaspaccTH
JKUPHEBIE TOYKH Ha DHCYHKe coefudennl muHueld. Onpegenwre no pH-
CYHKY HAMMEHBINYI0 HeHy HedT¥ HA MOMEHT 3aKpPRITHS TOPrOB B yKa-
saHELIT nepuoy (B gonnapax CIIIA za 6appens).

47
46
45—
44
43 .
42
41
40
39

38
17 18 19 20 23 24 25 26 27 30 31
B3. Haitaure xopear ypaprerns logg(x -4} =2,

B4. Opua ocTpMi#l yron NnpAMOYroJBLHOTO TpeyrolibiMka Ha 30° Gonnime
apyroro. Hatiamre Gonpiuuit ocTpeli yrom.

c
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BS.

B6.

B7.

ki

Cemba m3 Tpex uenoBek efer nz CamkTt-IletepGypra B Bomorgy., Mo
HO exaTh ICEe3loM, A MOMKHO — Ha ¢BOoeH mammnbe, Buner Ha moesn Ha
oAHeTO yestopeka cToHT 830 pybOsmeli. ApToMobBHIE pacxoayer 10 aur-
pos GeHsvHa Ha 100 KMJIOMETPOB [EyTH, PACCTOAHHUE IO ILOCCE PABHO
700 uM, 8 ueHa Genamaa pasua 19 py6. aa murp. Croaeko py6aeit Gy-
JIeT CTOMTH CAMAH JIeLIEBaH NOe3IKa ANH 3TOH ceMbu?

Ha xneruaroii Oymare ¢ xieTkaMu paaMepoMm 1 cv x 1 cM MzoGpaxkeHa
Tparenus (cM. pucyHok). Haiiaure ee miolgans B KBAZPATHEIX CAHTH-
METpax.

\\ \\ &
N N\

i,

4

N “\%

1em

5 18
Halinure 3HAYEHME BHIDAKEHHA —.
3lngaz

Ha pucynke usobpaskens! rpadur OYHKINKE ¥ = f(x) U KacaTelbHAS K
HeMy B Touke ¢ abcumecoit xp. HaiiguTe sHadeHMe NpPOM3BOAHOH
dbyarnua f(x) B Toure xg.

yl
\‘ // \\
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xp 0 il o
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B9,

B10.

B11.

B12.

Brrsgpaeeii map Becur 200 r. Cronsko rpamMMoB Oy/leT BeCHTh Hia-
PHE B/IBOE MEHBIIErG pajuyCd, CZEeNaHHBIN H3 Toro e MaTepuana?

Ina onpenenenus dddleKTHBHOH TeMNepaTyphl 3B83J1 MCHOJBIYIOT 3a-
rou Credana — BolboMapa, corJacHO KOTOPOMY MOITHOCTL M3JMYYEHHA
HATPETOrO Tela MPAMO MPONOPIMOHANLHA MJIOLIAJH €70 TOBEDXHOCTH H
weTBépTOit cremend Temneparypei: P = oS8T, rpe o = 5,7 - 107 — um-
cIoBOH KoxbGHIHEHT, IUIOAAb MSMEDASTCE B KBAXPATHBIX METDaX,
TeMnepaTypa — B rpagycax KeabBHHA, a MOIHOCTH — B Barrax. Ha-
1 11 2
BECTHO, YTO HEKOTOPAH 3BE3fs MMeeT mroinaab S = Egg-lo M, A Ma-
AyyaeMas € MompocTs P me Memee 46,17 - 10'2, OnpefesTe HAM-
MEHBIIYIC BOZMOMKHYIO TEMIEpPATYDY Droft apesfini.

Haf#inrre namMmensinee sHadene dyrkuuu f{x)=x" +3x° -3 Ha or-
peske [—2; 1}

JIBa BelocHIeAMCTS OHOBDEMEHHO OTHPABMINCE B 182-RuI0OMETDOBEIH
npober. Ilepsuii exan co cropocThio, HA 1 KM/y OoxeIIeH, UeM CKO-
POCTH BTOPOro, ¥ NpHOBLIT K dunumy Ha 1 wac paHumre sroporo. Haii-
[HNTE CKOPOCTH BEJIOCHIEIHCTA, NPHIIEAIIEro K PUHHIIY BTOpPLIM. OT-
BET AaiTe B KM/Y.

Yacte 2

AnA 3anncK pelledMid 1 oTeeTol Ha 3apaHua C1-C6 wvcnonbayiite

Bnank otBeToB Ne 2. 3anuwnTe cHavana HOMED BbLINONHAEMOTO 33aHuA, a

3avem nonHoe cBocHoBaHHOE pelweHne 1 OTBET.

C1.

C2.

7yz-lﬂy+24 _ 15y2—10y+24
Pernure ypaBHenue 5 =0.
y -

B npasmisHeil mectuyronbHoit nupamupe SA..F, GokoBrle pebpa no-
Topoifl paBHB! 2, a CTOpPOHH! OCHOBAHHA — 1, HAHAHUTE KOCHHYC Yria
Mempy MpAMoN AC ¥ MWIOCKOCTEI0 SAF.

S
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C3.

C4,

C5.

C6.

Pemrvre nepasenctbo log;{(x + 2Xx + 4)) + log, (x + 2) < %log 5 7.
3

Touxn A,, By u €, — ocHoBaEMA BRICOT TpeyroinHMxka ABC. Yram
TpeyroneHuKa A, B,C, pasam 90°, 60° n 30°. Hadtpure yrowl Tpe-
yroaneHHuKa ABC.

Hafipute Bece 3HAWERMA g, OPH KAMJICM M3 KOTOPHIX CHCTEMa
=y

|a| =log, x -6,

x—log,x=y—6

HMEeET POBRHO ABA pPELOEHUHA.

Bce o0bIKHOBEHHEBIE NMPABHJILHBIE HECOKDATHMEIe APOOHN, YHCIHTEIH M
FHAMEHATENH KOTODEIX JBYSHAUHLIE YUCJ4, YOOPAAOUHNIM IO BOZpac-
ranuo. Mexay KakuMH JBYMS HOCIEZOBATENbHO PACIOICMEHHEIMH

5
APOBGAMM HAXOAUTCH YHCIO F ?

17
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B 1
g 1
B3 ]
B4 | i

TPEHUPOBOYHAS PABOTA 4

Yacte 1

OTBetom Ha 3apanna B1-B12 nonxHo 6biTb Lenoe YAGNo uny KoHed-
Hasa gecsTnudas apobb. OteBeT chepyer sanucarth B GnaHk oteevos Ne 1
Ccnpasa 0T HOMEepPa BLINO/IHASMOro 3a03aHWUSA, HAYMHAA C NEPBOW KNETOYKK.
Kaxgyto undpy, 3HAK MUHYC W DECSTAHHYIO 3ANATYIO NULLWTE B OTOENbHON
KIETO4KE B COOTBETCTBMM C NPMBEAEHHLIMIM B GnaHke o6pasuamun. EQuHmMuB
M3MEPEHWIA NUCATE HE HYXHO.

Bl. Ha jenn posxjeHus HoNAraercs JAPUTH GYKET U3 HEYETHOC YHC/A LiBe-
ToB. Tronsmaasl croatr 30 pybGneit sa mTyky. ¥ Komu ects 140 py6meii.
Ha kaxoro HanGOJBINETO YMCIA THJBNAHOR OH MO:KeT KYIHTh GyKeT
Axe Ha JeHb POKICHHAT

B2. Ha rpadmEe NoxassH NpOIECC Pa30rpeBa ABUrATENA JErKOBOro ABTO-
Mobma. Ha ocw abemuce OTHAAJBIBAETCA BRPEMSA B MHHYTAX, [POIIEA-
Imee OT 3AMIYCKA ABHUTATENA, HA OCH OPAHHAT — TEMIECDATYDA ABHIATE-
na 8 rpagycax Ilenbenn. Onpefenmre no rpadMiy, CKOABKO MHHYT
ABHTATENIb HATPEBANCH OoT TemuepaTyprl 60 °C jo Temneparypu 90 °C.

v C
90
P P
80 e
70
60 /
50 4
40
30+

20 ¢

00 1 2345617 8 9101112 wmun

b-x
B3. HaliauTe KopeHL YPABHEHUS (%] =36.

B4. B Tpeyronpnuke ABC AC = BC, yron C pasen 120°, AB =+/3 . Haii-
mure AC.

C

18



BS5. HutrepHeT-npoBalizep (KOMIOAHHSA, OK&3HIBAKOIAA VCAYLH TIC MOSKIIO-
YeHH0 K cetd MuTepHeT) nmpefnaraeT TpH TAPMQHEIX [INAHA.

TapudHblit 1I8H AGOHEHTCKAA TJIATA IInara sa Tpadmx
600 py0. sa 700 M6 2,5 py6. 3a 1 M6
b IEAER SHEOH TpadHKa B MecHL ceepx 700 Mé.
820 py6. 3a 1000 M6 2 py6. sa 1 M6
3. ILian «1000% rpadyKa B MECHL, ceepx 1000 MG.
3. Ilnaw «BezmuMUTHLIH» 1100 py6. B Mecan Her

[Monbsosarent tpegnoiaraer, 4yre ero tpadwmk cocrasur 1100 M6 =
MEeCHI| B, MCXOAH u3 pToro, BEGMpaer maubosee femepwil Tapudunii
miaaH. CRoAbko pyOuell BaNIATHT NONL3OBATENL 38 MECHAL, ECJH €ro
rpaduk geiicTerTenbuo 6ymer pasen 1100 M6?

B6. HaitnuTe mnoladb YeTHIDeXYroAbHHEKA, HICGDAKEHHOrO Ha PUCYHEE.

_________ ~N
e
0 ; 1(; %

Yogg 7 logz €
B7. BelumcanTe 3HaueHHe BRIDAKEHHA (7 ) .

B8. Ha pucynre wsobpaskeHs! rpadur GYHRLME i = f(x) 1 KacaTenbHanA K
HeMY B Touke ¢ abciuuccoll x,. Hailigure 3mavenwe npouasogHoit
dyHKOME f{x) B TouKe Xg.

/d

BY. Beronunit wap secur 0,50 . Cronbko ToEH GyZeT BecuThL nIiap BABOE
Gonbluero pazguyca, caenayHpiil ua Takoro e beroma?
19




gl 1
BE 1
B12 ]
o 1
g i
o

B10.

Bl11.

B12.

Koadgdumuenr nonesaoro gefiersua (KII) sexoropore ABHraTeNds OIi-
T -,

penenserca dopMynol n = -100%, tne T, — TemnepaTypa Ha-
1

rpesatens (B rpagycax Kenbeura), T; — TeMiepaTypa XONOAHIABLHHEL

(e rpagycax KemwBura). Hpy kakoll MUHAMANLHON TeMIepaType Ha-

rpesatena T; KHJ][ sToro pgeurartens Oyger He meHbuie 45%, eciu

TeMOepaTypa xolozunasuHuka T = 275 K? Orser BeIipasuTe B rpagycax

HeanBuaa.

Hailinure HanMeHblNee 3HaudeHHe DyHKIME ¥ = (x — 7)e*°® Ha orpeske
{3 7].

Ileppas TpyGa mponyckaeT Ha 1 JHTp BOALl B MHHYTY MeHbINE, 4eM
Bropas, CKONBKO JMTPOB BOAL B MHHYTY NPOMYCKAeT TepBad Tpyba,
eciad pesepByap oonmeMoM 380 JUTPOB OHA 3aNONHAET HA 2 MHHYTH
JoJblle, deM BTOpaA TpPyOa 3alONHAET pe3epByap obbemoM 360 muT-
pos?

Yacmbn 2

Ans ganucu pelleHuA W OTRETOR Ha 3apaHvsa C1-C6 wenonbaynre

6nank oTeeToB Ne 2. Banuwmre CHavana HoMep BbINONHABMOro 3a0aHua, a
3aTeM NonHoe 060CHOBAHHOE pelLeHne U OTBET.

C1,

c2.

C3.

(w-19)(y+14)

Pemure ypaBEeHHE
log,, (y - 15)

B mybe A..D uaftpure Tamrenc yraa MessEmy npamoid AC, M nIocKo-
creic BCC,.

Dy
C
/’ ’
Ay By s
= /
7
kst
| L ]
i Fa
1 4
1 ”
1 'd
1 d
g
)
<D
g mm—— C
s’
-
£
4 B
x* -4

Pewrre nepasescrso ——————- <0
log 1 {(x*-1)
z
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C4,

C5.

#1414

OcuoBauus Tpanenu# pasHer a # b. IlpaMan, mapannenbHas OCHOBa-
HUAM, PasbHBaeT TpAMeLHIo Ha JABE TPANelHH, IIOIAAH KOTOPHIX OT-
HocaTeda Kag 2:3. Halipure anEny oTpeska 5TOH OpamMei, 3aKIHOUYEH-
HOrO BHYTPH TPAIleLINM.

Haiinure Bee 3HAYEHMA @, IPH KajoM H3 EKOTODBIX CHCTEMA

{(x —alax —2a-3)=0,

HE MMEeT PEeIneHmi,
ax =4

PemtuTe ypasuenne 3™ + 4" = 5% B maTypaIEHER YHCIAX.

21




B1

I 1l

B2

RS |

B3

S

B4

TPEHUPOBOYHAN1 PABOTA S

Yacte 1

Otgetom Ha 3a0aHuA B1-B12 ponxHo GbiTb uenoe Y1uCcno Unn KoHey-
HaA pecATudHas opobGb. OTBET crnegmyer 3anucatb B GnaHk oteetoB Ne 1
cnpaBa OT HOMEPRA BLINONHAEMOrC 3a43HWA, HAYUHAA C NEePBONR KNETOUKW.
Kaxayw undpy, 3HaK MMHYC M OECATUYHYIO 3anATyi0 NYLKTE 8 OTASABLHON
KNETOUKE B COOTBETCTBUM C NpreeaeHHLIMK B BnaHke obpasuamu. EanHuus
W3MEPEHUI MUCATL HE HYXHO.

Bl, B mxone ecTs TpexMecTHBIe TypucTHdeckue mnanatku. Kakoe Haw-

MEHBIISe YHCHO TTANATOK HYXXHO B3ATE B [IOX0J], B KOTODOM YYaCTBYKT

20 yenoper?

B2. Ha puecynke nmokasaHo U3MeHeHHe TEMNEPATYPH BO3AYXA HA ITPOTME-
HUM Tpex cyToK. IIo ropuacHTANMN YKASHLIBACTCA NATA M BPEMA CYTOK,
0 BEPTHKANM — ZHAYEHWE TEMIepaTypel B rpajycax llenbena. Onpe-
AeNHTE 0 DUCYHKY HAWOOALIIYI TEeMIEpATYPY BOsgyxa 9 asrycra.

Orger gaiitTe B rpagycax Henscus.
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aBrycTa aBrycra

B3, HaitauTe KopeHb YPABHeHHA Vdx +5 =5,

B4. B tpeyroabiauke ABC yroa C pasen 90°, sin A = g Haiigure cos B.

B
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B5. Jlns nepeBoaxku 3 T rpysa Ha 350 KM MOMKHO BOCIIOJIB30BATLCH YCIY-
raMe{ ofHOH M3 TpeX TPaHCHOPTHEIX Kommnauumil. Kaxpas xommnanus
npepjaraeT oaMH BUZ &BToMoOHMel. Cronbko pybmneli GymeT cToMTH
Haubosee NenieBHI BAPHAHT NepeBO3KU7

Komnanna- CrouMocTh nepeBoskH I'pysonogneMaocTh
NIePEBO3YHK (py6. 3a 10 xm) aBromMobuiei (1)
A 90 1,8
B ) 140 2,8
B 160 3,2

B6. Ha gaeruatoii 6yMare ¢ KJeTKAMH pasMepoM 1 M x 1 oM u3obparkén
papannenorpaMm (eM. pucynok). Haligure ero miomans B KBASPATHRIX
CaHTHMETPAX.

PN
A@\\;
\\\&y
N\

lch

B7. Haliymre sHavenne BeIpaskeHus log, 288 - log, 4,5,

B8. Ha pucyake naoGpaen rpaduk npouasomuoli bynrowu f(x), oupege-
JieHHOH Ha mHTepBale (—1; 12). Haligure KoluuyecTRO TOYeK, B KOTO-
PHIX KacaTelbHAA K rpaduxy Gvakmud [f(x) napamnensHa apaMoii
y = 2x —~ 15 unu coenagaer ¢ Hel,
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1

B0 |

B11 | ]

B 1
L &

g

2 ca

]

e

C__ 1|

B9.

B10,

B11.

B12.

O6peM AEHHEOTO MPABHIBHOIO Terpasnpa pasen 64 cm®. Hadigute 065
eM NPABHIALHOTO Terpasiapa, pebpo koropore B 2 pasa MeHslle ‘peﬁpa
AasHOre Terpasapa. Oreer padite B e’

KosdwbunuenTt nonesnoro geiicteua (KIIJ[) HekoToporo gpuraTtels on-
T, - T,
1
rpesarens (B rpagycax KensBuna), T; — TeMmepatrypa XONOOWUAEHHKA
(8 rpagycax Kenesuna). IIpu Kaxell MHHUMAALHOR TeMIepaType Ha-
rpesarens T, KILO wroro peuratesas GygeT ne MeHsIe 15%, ecm
TeMmepatypa xodoguanauka Tp; = 340° K? Orser suipasuTe B rpafy-
cax KennBuHA.

pefensercs HOPMYTOHR 1 = -100%, e 7', — TeMmepaTyps Ha-

HafiquTe Haumenbinee sHavenwe dpynrnum y=6x—-6tgx+11 Ha or-

T
-—; 0.
peaRe[ i ]

Ha uarorosaenne 77 neTasedt nepsriil paGoganii saTpayusaer ua 4 gaca
MeHBINEe, 4eM BTOpoil paGoumii Ha uaroTonBienHe 99 Taxux ke jera-
neid, HasecTHo, 4uTO nepsblii paGoudii 3a huac genaeT Ha 2 fleramu
Gonwmre, gem BTOpod, CKoONbKO fgeraneit B dac genaer BTopoi pabo-
quii?

Yacte 2

©&naHK oTBETOB Ne 2. 3anuwKTe CHAYana HOMEep BHINONHAEMOro 330aHusA, 2
3aTeM rnonHoe 0HOCHOBEHHOE PELLIEHWE W OTBET.

Ana 3anvcK pelleHuA N OTBETOB HA 3adaHwsa C1-C6 ucnonbayiite

Cl1.

C2.

C3.

C4.

sinTy

Pemture ypapuenye ——=— —
cosTy-+1

IIMaMeTp OKPY/KHOCTH OCHOBAHHA LMIMEADA panel 26, ofpasyiolnan
uuauaapa papaa 21. [L1ockoeTs MepecekaeT ero oCHOBAHUA 10 XODIAM
mmvast 24 u 10, Hafigure Tafdrenc yria MexOy 9Tod IUIOCKOCTRIO M
ILTOCKOCTLI0 OCHOBAHHUH LIMJIMHIPA.

1 lngz(xz —l)
PelIRTe HEPABEHCTBO [EJ >1

Tpaouenusa ¢ ochoBaHUAME 14 ¥ 40 Briicada B ORDYKHOCTE pagmnyca
25. HaiiguTe BLICOTY TpalellHHu.
24



Cs5.

Ha#ifnTe Bce 3HATEHWA APAMETDA &, IPH KOTODHIX CHCTEMA
4
log,y= (::c2 +3x+ 2) ,
-2+ y=3x+2

HMeeT POBHO NBA pPEIeHHRA.

Haitaure Bce HaTypalbHBle THCIA, KOTODBIE AENATCA Ha 42 U UMEIOT
poBHO 42 DA3NMMHBIX HATYDAJBHBIX JeNUTeNd (BKJIOYAA eTHHHIY K
CAMO YHCTO0).

25
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B1

G

B2

B2

B4

1}

BS

A

TPEHUPOBOYHAA PABOTA 6

Yactse 1

HaA gecATudHas apobe. OTBeT cneayet 3anvcate B Gnank oteeToe Ne 1
Crpasa OT HOMEPA BbINOMHAEMOT0 33[aHWA, HA4YMHAA C NEPBOM KNETOYKN.
Kaxpoylo umdpy, 3HAK MUHYC 1 AECATUHHYHD 3anATYIO NMIUMTE B OTAENbHOM
KETO4KE B COOTBETCTBMI C NpUBEaeHHLIMM B BhaHke o6pazuamn. EquHUub
H3MEPEHUIA NMUCATH HE HYXHO,

OTBeToM Ha 3aganna B1-B12 gomxHo BbiTk Lenoe YUCNO KAK KOHEY-

R1.

B2,

B3.

B3.

B maure 500 nuctoe 6ymaru dopmaTa Ad. 3a Hegenw B odiice Pacxo-
Ayercg 1100 nucro. Kakoe HauMMeHbIee KONHYECTBC NAYeK Oymarm
HYHCHO KYITHTE B oduc Ha 6 Hepenn?

Ha guarpaMMe MoKA3aHA CPeAHEMECAYHAA TEMIIEPATYPA BO3AyXa B Era-
repuubypre {Ceeprmopexe) 3a Kawawlil Mecsan 1973 roza. Ilo ropuson-
TANY YKE3BIBAKTCH MECHLB, [10 BePTUKANK — TeMIIEDATYDS B TPANYCAX
Iensena. OupegenuTe no ZHarpaMMe HaUOONBIOYI0 CpeAHeMECTIHYVIO
TeMueparypy B 1973 roxy. Oreer gaitTe B rpagycax [eancun.

20,0 T T
16,0
12,0
8,0
4,0
0.0
—4,0
-8,0
-12,0
-16,0
-20,0
—24,00—-1

HaitarTe KopeHb ypapHerHs 5 = 25,

B rtpeyroacaure ABC yron C papen 90°, sinA = . Haitaure sin B.

A
b
IIpH CTPONTENLCTBE HAYH MOMKHO HCIOOIBIOBATH ONWH H3 JBYX THIIOB
dyvogaMeHTa: KaMeHHBIH wan feroHHbrii, [[n8 KaMeHHoro GdyHAaMeHTa
HeobxonumMo 7 TOHH UPHPOAHOIO KaMHA H 7 MeInkoB remenTta. [las
GeTonHoro GyHjaMeHTa Heo0xonuMo 5 TOHH webua u 36 MemKkoB 1e-
menTa. TouHa kamus cTouT 1550 py6neit, mebeus cTouT 610 pybreit
34 TOHHY,.8 Memok uemeHTa croHT 250 pyGnelt. Croabxo pyGmedi Oy-
JIeT CTOHTEL MATEpHAN ANA $HYHIAMEHTA, ecin BubpaTh Haulbosee ge-

nieBslil BapHanT?

26



B6. Ha k.aeruaroit Gymare ¢ KJeTkamMu paamepom 1 cm x 1 cm HaoOparkena
Tpatenua (cM. pucyHok). Haiiaure ee niommalh B KBaZpaTHEIX CaHTH-
METpAax.
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B7. HafiguTre 3HageHHe BEIpaXkeHuA 7-10 uo®

B8. Ha pucyHre naobpaykesul rpadux GyHKIME § = f(x) H KacaTenbHas K

HemMy B Touke ¢ abcumccoil xp. Halimure anagenme npouasoanoii
byHKIHMHE f(x) B TOYKe Xp.

y‘l
- o| 1
,
\
\
\
\
N
N\
T

B9, OfbeM [aHHOrO MPABMALEOTG TeTpasagpa pasen 2 cm®, Haiizure ofbem
UpPABMILHOTO TeTpasipa, pefpo koroporo B 3 pasa Gonbuie pebpa gan-
HOTO Terpasapa. Orser malite B cM®.
27
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B10 | |

B11 | ]
B12 | i
AET 1]
e |
|

E19.

B11.

B12.

B anexTpoceTh BIUIIOUEH MpeZOXPAHHTENb, DACCHYHTAHHEIN Ha CHIY TO-
ka 16 A, OmpesennTe, KaKoe MMHMMAJNBHOE COINDOTHRICHHE JOJIFKHO
OBITH Yy asexTponpebopa, MOAKNIOYAEMOroe K poseTke B 220 BoJbT,
uTebLl ceTh MpoJoikana paborark. Cuia Toxa B menu [ cBAzaHA ¢ Ha-

U
npskenneM U cootnomennem [ =E' rge B — conpoTHBAEHHE 3MeK-

rponpubopa,. {Orser BuipasiTe B OMAX.)

HatizuTe nauMeHbIee 3HAYeHHMe GyHKRUMEH y =5cosx—6x+4 Ha or-

3n
Ke | ——; 0.
pesl e[ 2 :|

MoTopHaf JOAKA NPOLIIA NPOTHE TedeHHS PeKH T2 KM M BepHYJACH B
OVHKT OTIDABJIEHNH, 3ATPATAR Ha 0OpATHBIN MYTE HA 6 4ACOB MeHLLIE.
HailigpTe CKOpPOCTE TEYEHHHA, ECHM CKOPOCTL JIOAKH B HenogBHXHo
poge pasaa 9 km/u. OTBeT faiiTe B KM/4.

Yacte 2

6naHk oteeToR Ne 2, 3anuvlinMTe CHa4ana HOMED BLINONHAEMOro 3a8aHusA, a
3aTeM nonHoe 0H0CHOBAHHOE PelUEHWE U OTBET.

[nA 3anneK pellesnid M oTBEToB Ha 3agaHvA C1-C6 ncnonb3yite

Cl.

c2,

C3.

PemuTe ypapHeHHE {6cos? x—11cosx+4) ./~ tgx =0,

B npaBunsnoit Tpeyronabuo#l npuame ABCA,B;C;, mce pefpa xoTopoit
paBHKI 1, HaliAuTe KOCHHYC YA MERAY NMpAMEIME AB 1 A,C.

C
1
!
Ay .
1< ; By
'\\ I
~ ]
~ 1
Y 1
~ 1
o :
N
A= =B
2 1 2
logi, . ———+1log,, 4 (91: —30x + 25) +7
3x-% <3,

Pemure HepaseHCTRO

210g,,., (62" —19x+15) -1
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C5.

[IpsMas kacaeTcs oKpy:KHocTeld pagaycoB R u r B Toukax A u B. Hs-
BECTHC, WTO PACCTOAHHE Me:xAy HEeHTpAMH DABHO o, MpuueM r <R u
r+ R <a. Hafignre AB.

HafiauTe Bce aHAYeHHA NAPAMETPA &, MPA KOTOPLIX CHOTEMA

2
- 2 .
log, y = (- 22), HMEET DOBHO J[BA DEITIEHUS,

xry=2x

Hadinyres n¢ xors 6l TpH AecHTUIHAYTHRIX YUCsd, Zeigiguecs Ha 11,
B JANKMCH KAMIOr0 H3 KOTOPHX MCNONIL30BAHLL Bee NudpLl oT 0 1o 97
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TPEHUPOBOYHASA PABOTA 7

Yactb 1

OTBETOM Ha 33a8HMA B1-B12 gonxHo ObiTh LENQE YUCI0 MU KOHEeY-

HanA pecATMyHan apobb. OTeeT chnemyeT 3anucate B OnaHk oreBeToB Ng 1
crnpasa OT HOMEPE BLINOMHAEMOrQ 3afaHNA, HAYMHEA C NEPBOM KNETOYKM.
Kaxpyo undpy, 3HaK MUHYC U AECATUYHYIO 3anATYD NUWVTE B OTAENbHOW
KReTouYKe B COOTBETCTBUM C NPUBEOEHHbIMK B GnaHke obpazuamn. EquHuub
M3MEPEHUIT MUCATH HE HYXHO.

Bl1.

B2.

B3.

B4.

Bemmyckerkn 11 «Be KIacca MOKYNAKT LBETH ANA MNOCIAELHEro 3BOH-
Ka: 6yKeThl U3 § P03 KayJIOMy YYHTEN; M H3 7 pO3 KIACCHOMY PYKO-
BOZHTENI0 U AUPpEKTopY. OHM COOHPAIOTCA TOAADHTE UBETHL 18 yuyuTe-
nAM  (BKIIO9Ad JOHPEKTopa M KJIACCHOrC pPYKOBOAWTENA), pOZbI
HOKYIAKTCA 00 ONToBOH HeHe 25 pybGmeit 3a mrykRy. Cxodsko py6ieii
CTOHT Bee Poabi?

Ha pucynke Moxasafo ma3MeHeHWe TEMIIEPATYDH BO3EYXA HA [POTAMKE-
HUH TpeX cyToK. Ilo ropvaoHTAIH YyKA3LIBAOTCH AATA H BPEMS CYTOK,
II0 BEPTHKANM — SHAYEHHEe TeMIepaTypel B rpagycax Ienscua. Onpe-
JENHTE 110 PMCYHKY HAMMEHBIOYI? TeMIepaTypy Boagyxa 20 despans.
OTser gatite B rpagycax [leancus,

t,'’C
0
-2 = yai \‘\
-4 II \\ 7
-6 ’I S
-8 Va r
-10 ya N
—12-M // \\ ’l
-14 Z
-i6
2 € 888888 88 8 8§ 28
€ & 84 € & & &84 & & §& 4 & S
18 Qerpana 19 QeBpaia 20 despana

IIaiigute xopews ypaBuenuda log, (x+7)=-2.
7

B Tpeyreasuuike ABC yrou C papen 90°, cos A = % Haiipnre sinB.

B
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B5,

KIHeHT XoueT APEHJOBATH ABTOMOGHIE HA CYTKH [N TOE3JKH IPOTH-
sKeHHOoCTED 600 kM. B rabnune TpMBEAEHE! XaPAKTEPHCTHKHA TPEX AB-
ToMoOHIeH M ¢cTOMMOCTL HX apeHAul. IloMEMO apeHAR KJIMeHT O0ABAH
OLLIATMTEL TOILIMBO AJA ABTOMOOMNH HA BCIO noeagky. Kakylo cymMmy
ZATUIATHT KJIHEHT 34 ADEHAY M TOIIMBO, eclu Beibeper caMeiii aeme-
BB BApHAHT?

rousoun, | nman | Foceot s | dranesen e
1 JuzensHoE 4 3400
Benaun 8 3000
3 Taa 11 3000

B6.

B7.

B8,

BY.

Llena guzensuworo Tonnuea 16 py6. sa aurp, 6Genauna — 20,5 py6. sa
auTp, raza — 15 py6. 3a nuTp.

Ha xnetuyaroil GyMare ¢ KJeTKamMu pasmepoM 1 cm x 1 cm usoOpaskensa
Tpanenua {(cM. pucyHok). Halignre ee mnolllafh B KBAZPATHEIX CAHTH-
METDax.

Nl
AN
N
N
R

N
>

7
7
7

BuranesuTe asavenne sepamenns log, log, '"Y4/8 .

lpamag y=2x HABIAETCA KAcaTeNLHOH XK rpadury OQVHKIHH

y=x%+5x% +9x + 3. Haifiaure abeIucey TOYKW KACAHHA.

ObbeM JaHHOro IPABHABHOrO TeTpasapa pasen 128 cm®. Hattanre 06b-
eM NPABHABHOrO Terpasapa, pebpo Koroporo B 4 paza mMeHbine pelpa
RapHoro rerpasgpa. OrBer galite B o,
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B10 |

B11

S |

I

B12 [ ]|

. |
e 1
B 1
e |
Ehesrs 1
. .|

B10. Bricory mHag zeMnéll noa@poiueHHOrO BBEPX Mfda MOYKHO BBIMHCIATE

B1l.

B12.

uo gopmyae k(t) =2+ 12t -5t* (h — BEICOTa B MeTpax, t — BpeMA B
CEKYHZAX, MpolueAinee ¢ MoMeHTA Gpocka). CKONBKO ceKyHA MAx Oy-
OeT HAXOAHTBCH Ha Bhicore Gonee 6 meTpos?

i 21
HalinuTte HanGonasmee 3HadYeHne QyHKUAN y = dcosx ——x+ 9 Ha oT-
n

2n
-—; 0].
peaxe[ 2 ]

Bap:xa B 10:00 Beimna u3 nyHxta A B nyHKT B, pacnonoxenHblil B
15 kM or A, IIpo6eie B myukre B 1 wac 20 muuyr, Gap:ka oTnpapH-
JaChk HA3aM ¥ BepHyJack B OVHKT A B 18:00. Onpegenure (3 Km/uac)
CHOPOCTE TEUEHHMA DPEKH, €CAH H3BeCTHO, 4YTO cODCTBEHHAR CKOPOCTH
Oap# paBHa 6 KM/q,

Yacte 2

6naHk oteetos Ne 2. 3anviunTe cHavyana HOMEp BLINONHAEMOro 2a0aHuA, a
3aTem NoNHoe 060CHOBAHHOE pelleHKe ¥ OTBET.

[Ana 3annucy peweHnid M OTEETOE Ha 3agaHus C1-C6 wcnonwayiite

C1.

C2.

C3.

C4.

C5.

-8
PeluuTe ypaBHeHHe M =0
Jirz-2

OcHoBaHMe NPAMON YeTHIpeXyroabuo#l npuamer ABCDA,B,C,\Dy —
npamoyroneHur ABCD, B koropoM AB =12, AD = NETH HasinaTe
KOCHHYC YA MedKIy [GCKOCThIO OCHOBAHWS IPHM3MEl K IUJIOCKOCTEIO,
npoxoasmei depez cepegudy pebpa AD nepneHAMKYAApHO nIpAMON
BD,, ecnu paccrosnve mexgy opameiMu AC u B D, pasro 5.

Pemmute uepasencreo log,, (36 + 16x — x?) — %logfm2 (x-18¥ >2,

Tpeyronsuuk ABC BnHcaH B OKPY:KHOCTH paguyca 12. FlapecTHo, 4To
AB =6 u BC =4, Haifigure AC.

Halipure BCce HONOXKHUTENbHEBIe SHAYEHHA 4, IPH KaXJI0M H3 KOTOPhIX

eVt —x4+3y-7,
cHucTEMA UMEET POBHO ABA pelleHHs.
4y—x=6

Permure B MENsIX gucnax ypasHerme 1+ 2F 4 22541 - p?
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TPEHUPOBO4YHAS PABOTA 8

Yacte 1

Hasa pecatudHan apobe. Oteer cneayer 3anwmcats B Gnank oteeTtos Ne 1
cnpaea OT HOMEPA BbINOAHAEMOrO 3a43HUA, HAYMHASA C NepBOl KNeTOuKW.
Kaxayto undpy, 3HaK MUHYC W OECATHUYHYIO 3aNATYIO NUWKWTE B OTOENLHON
KAETO4Ke B COOTBETCTBMM C NPMBEAEHHEMU B BnaHke obpazuamu. EanHWubl
M3MEPEHWUIA MUCATh HE HYXKHO.

Otserom Ha 3agana B1-B12 nonxHo 6uiTe LENOE YMCITO UMM KOHEM-

Bl1.

B2.

B3,

B4.

INagen HeaHoBnu KYyOHI AMEPHKAHCKHH aBTOMOOHNB, HA CITHIOMETPE
KOTOROTO CKOPOCTE M3MeDAeTcA B MHUJAX B 4ac. AMePUKAHCKAA MUIJIA
paBua 1609 m. Kakcea CcKopocTh aBTOMOGHJIA B KHJIOMETpax B dac,
eC)IW CIIMIOMETD NoKasblRaeT 56 MMIL B uac? OTBeT OKPYTAMTE IO LE-
noro 4ucaa.

Ha pucyHke »XKHPHBIMM TOYKAMM [OKA3ZAHO CYTOYHOE KOJMYECTRO OCAJ-
KOB, BoinaBInX B Kasanu ¢ 3 no 15 derpana 1909 roga. Ilo ropuson-
TANM YKA3LIBAIOTCS YHCHIA MECHIa, 00 BEePTHKAIM — KOIHYECTBO
0C8KO0B, BEITABIIMX B COOTBETCTBYIOINMII feHB, B MHEMAIHMeTpax. Ilas
HATVIAAHOCTY UPHBIE TOYKH HAa DHCYHKE COEJMHEHH JIHHHeH. Onpe-
IeJHTe MO PHCYHKY, KAKOTO 9¥cia BIEDEEE BRIIANO 5 MUIIMMETPOR
CCANIKOB.

|

\
ALY I\ ]
\ /1 TALA
/ N

345678 9101112131415

(=T IS I - - |
[~

HaiiuTe KOpeHb YPARHEHHA Jex+7T =T,

B rpeyronvavke ABC yron C pasen 90°, cos A = %, AC = 4, HaiipuTe

Beicoty CH.
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BS. Tenedonsas KoMnaHUA NPeJOCTABIAET Ha BHIGOP TpH TapudHBIX ILNaHAa.

S

. AGomenTcran Ilnara 3a 1 MuEyTY
Taputhaeiil naas
nmaTa pasrosopa
1. IoppeMenHbIH Her 0,35 py6.

140 py0. 3a Ceuimie 350 MHUHYT B MecAn, —

& HOMOURMRORARHIH 350 muEYT B Mecsiu| 0,3 py0. 3a KaMAYIO MEHYTY

3. BeanuMHTHELH 200 py6. 0 pyo6.

AbonenT BoOpAN HauGonee Aernesbll TapUGHBIN ITIaH, HCXOmA H3
MPEANONOMEHNA, 9T0 o0mad AIMTeNbHOCTh TeiaedOHHEIX PasroBopoB
coctasut 700 MmuHyT B mecal,. Kakyio cymmy 0H JoJzKeH 3aIIaTHTL 3a
MecH1], ecIH 00IAA JAHTeALHOCTh PRAITOBOPOB B 3TOM MecgRIe JeicT-
BHTeNbLHO Oyper paHa 700 muunyram? OTeeT naiite B pybnax.

B6. Hafigure nmomaik TpeyrolbHHKE, M300paKeHHOro HA PUCYHKE.

4
9

S, | (S P -

1
1
0 2 4 x

o log_4
B7. HaiiguTe 3nHauenue puipaskenus 10-7 7 .

B8. Ha pucynke nzobpaxkenn: rpadux ¢yurnuu y = f(x) 1 KacaTeasHad K

HeMy B Touke ¢ afcouecoii xp. HaliiuTe sHAYeHMe DDOHU3BOJHOM
byuxunun f{x) 8 TouKe Xg.

&
Lk P
Xg £
i of 1|
N [
i
!
:’\
e

B9. Obsem ymmuuapa pasen 12 cm®, Uemy paseH oGbeM KOHYCA, KOTODBIH

HMeeT TAKOE e OCHOBAHME W TAKVIO K¢ BBHICOTY, KAk M IAHRABIA IH-
napap?

|
|
|
1
|
|
|
!
!
|
I
!
!
|
|
!
|
t
!
!
!
|
|
t
!
!
!
|
|
!
!
f pradeeils B g
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
}
f
!
|
!
|
!
!
}
!
f
|
|
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B10.

B1l1.

RB12.

IIpu Temnepatrype 0 °C peanc mmeer anuny /, = 20 merpos. llpu npo-
KJIANIKe nyTell MexAy pelbCaMu ocTasuiu 3asop B 9 mm. ITpu Boapac-
TAHMHM TEMIEPATYPH OYyAeT NpOMCXOAHThH TENJOBOE DACIIMDEHUE pellb-
ca, u ero Anuaa GyAer Memsrsea mo saxory [(1°) =1 (1+o-t°), rae
2=12-107 (C°)" — KoshOMIMERT TENNOBOTC DPACIIMPEHMA, f; —
remiepatypa (8 rpagycax Ilenscus). Hpu kaxoil MUHHMATBHOH TeM-

nepatype MesxAy peabcaMu mcuesneT 3azop? (OreBeT BhIpa3HTe B rpa-
ayeax llenbewsn.)

Ha#igure Hawbonbmee zHaveHMe GyHRUEH y=4xr—4igx+n-9 Ha
oTpeske 5, X
4" 4]

Tennoxof NpoXoAHT IO TEUEHUIO PEKHM L0 HYHKTA HajHasenns 384 kM
¥ Tocsie CTOAHKM BO3BPAINAETCHA B NYHKT oTHpaBiaenusa. Halinunre cro-
POCTE TEIIOXO/A B HEMOABM &HOM BOAE, ec/IH CKODOCTL TCUCHUA DPABHA
4 KM/U, CTORHKA OIETCA 8 9ACOB, 8 B IYHK?T OTIDABIEHHH TEILIOXOM
BO3BpalOaeTcs Yepes 48 uacoB nocnie ormneiTus na Hero, OTeer AaiitTe
B KM/9.

Yacth 2

Gnank oTeeTor Ne 2. 3anuwmTe cHaYana HoMep BbINONHASMOro 3a03aHus, a
3aTeM NofHOE 060CHOBAHHOE PELLEHUE U OTBeT.

OnA zanucu pelieHvii 1 OTBETOB Ha 3aaaHua C1-C6 mcnonbayiite

C1.

C2.

C3,

(x+9)(x-4)(x-12) _
- Jx+4—4

Pemmnre ypanHeHHe 0.

B npaennnsoit Tpeyronsuo#i npusme ABCA,B,\C;, Bce pefpa koropoit
paBHEbl 1, HaiilHTe KOCHHYC Yria MeXIy NpAMEIMHE AB; u BC,.

G

|
i

4 - L B,
1
I
1
[}

Al 3B

Pemwre vHepaBencreo log, . (x+2)-log, ,,(83-x)<0.
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Cc4

C5

C6

C4. Broicotw Tpeyronbuuka ABC nepecekarores B Touxe H. HapecTHo, uTo
CH = AB. Haiipure yron ACB.

C5. Halpgure Bce 3HAYEHHA o, IPH KaoKAOM H3 HKOTOPHIX YpaBHEHHe
Ax —|3x ~ | + a|| = 9)x — 3| umeer ABa xopua,

C6. ITpu xakom HauBonbieM n HANHZETCH N CEMH3HAYHBIX YHCEJN, ABJIAIO-
IMuXCcHA NOCNEJOBATEJBHBIMHE YJIEHAMH ofHoH reoMerpudeckoll mpo-
rpeccHu?
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TPEHUPOBOYHAA PABOTA 9

Yacte 1

OTBerom Ha 3agaHua B1-B12 gomkHo GbiTe LUEMOE YNCIO UK KOHEY-
Haa gecaTvuan gpobb. OTBET cneayeT 3anucatb B Gnawk oteetoB Ne 1
crnpasa OT HOMEPa BLINOAHAEMOrO 334aHUA, HAYMHAA C NEePBOA KNETONKY.
Kaxayto umdpy, 3HaK MMHYC ¥ AECATUHHYIO 3anNATYIO NULIWTE B OTAENBHOMN
KNETOYKE 8 COOTRETCTEMH C NPUBEASHHLIMK 8 GnaHke obpasuamu. EoyHUub

M3MEPEHWNA NUCATE HE HYXHO.

Bl. Mama ornpapena SMS-cooSIIeHHA ¢ HOBOTOOHWMH TO3IPABNIeHHAMH
ceorm 16 gpyabam. CroumocTs oaHoro SMS-coobmenus 1 pybre 30 ko-
ueex. Ilepex oTmpaBroi ccobmenuit Ha cuere y Mamm ocrapanioch
30 pybneii. Cronpko pybrelt ocTaHeTca ¥ Maniy mociie oTIPABKH BCeX
coofirenui?

B2, Ha pucyHKe XHDHEIMHM TOUKAMH NOKA3AHA CPeAHECYTOYHAHA TeMIepa-
Typa Bosnyxa B Bpecre wapeili pgens ¢ 6 no 19 wrons 1981 roga. Ilo
FOPHECHTAIIH YKa3bIBAIOTCH YHCJL MECHLA, [0 BEPTUKANE — TeMIIepa-
Typa B rpagycax Llenscus. Jna HardAgHOCTHM »XUPHEIE TOYKH COENM-
HEHEl JuHueid. QupegenuTe o pUCYHKY, KaKoW Oblia Hauboaplias
CpeHECYTOUHAA TeMIepaTypa 3a VKalaHHBIH nepuon. OTeeT zaiiTe B
rpaaycax Llexscus.

toc uwabs 1981 2,

27
25
23
21 .

19
17 SN2

[y

6 78 910111213141516171819
B3. Haiignre xopens ypasHerus log (5 —x)=2.
B4. B Tpeyromeamkxe ABC yron C pasen 90°, yron B pasen 60°. Hadipure

curyc yria BAD,
B

37
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BS. Crpoureneroil dupme Hy:xH0 npmobpectn 50 xyBGomerpos crpouTelh-

=

Horo 6pyca ¥y OQHOIO M3 TpeX MOOCTABMUKOB. KAKOBA HAHMMEHBIIAH
CTOMMOCTb TAKOH DOKYUKM ¢ focTaBkoH (B pyOnax)? Lean ¥ yemosus
JOCTABKH NPMBeAEHK! B TabnHie.

Ilena Gpyca CrouMocTs JononsHuTenbHbIe
ITocTaBmur 3
(py6. 3a M") | mocraerH (py6.) YCIOBUR
A 3500 9900

TIpH 3axase Ha CyMMY
B 4500 7900 Gonswe 150000 py6.
HOCTABKE GEcINATHE

IIpu saxase Ha cymMMmy
B 3600 7900 Gospe 200000 pyb.
JOCTABKA HecrnnaTHO

B8. Haiizute naomap TPATEIHH, N300DAMKeHHEOR Ha DHCYHKE.

R

Y

1= Y R,

[IU ) S —
W e m———

1]

B7. BoiumcauTe sHEauenye BEIpamerns 3907 + 4908

B8. Ha pucyrke uzobparkens rpadux dyHknMu y = f(x) # KAcATENBHAR K

I

HEMY B TOoukKe ¢ abcnuccolt x,. Halizure anavedwe npomssogHoit
byurouu f(x) B TOuKe Xo.

v 7

B

0 1| *o
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BY.

B10.

B11.

B12.

OfbeM KoHyca paBen 6 o’ YeMy paseH o6beM UHIMHADA, KOTOPBIA
MMEET TAKOS e OCHOBAHME M TARYI0 e BRICOTY, KaAK H AaHHBIH KO-
Hyc?

B ajgexTpoceTs BRIOYEH MpegoXPAHHTENb, PACCYMTAHHEIA HA cHIy TO-
ka 20 A. OnpejennTe, KaKoe MHHHMANLHOE CONPOTHBJISHHE AOJKHO
OLITE ¥ SNexTponpHGOpa, MOAKIWYaeMoro K poszeTke s 220 monst,
4To0Bl ceTh MpoAoHala paboTaTh. CHIa Toka B Ienu § eBazawa ¢ Ha-

123
npaxenneM U coorHowmenneM [ = E’ rfe R — comporusnenue ajex-

Tpoupubopa. (OTBeT BRIpasUTE B OMAX.)
Haiigure HamGonnllee sHauYeHHe GyvHrIEE y=3tgx—-3x+5 Ha or-

n
esxe |——; 0.
F [4 }

Baxas ga 130 peraneii nepswiii paGouuii BEINONHEAET HA 3 uaca GmICT-
pee, ueM Bropoil. CKONBKO Jetaneil B uac AenaeT BTopol pabouri, ec-
JIH M3BECTHO, YTO IEPBRIEA 33 yac zenseT Ha 3 gerann Gonbiue?

Yacte 2

Gnavk oTBETOB Ne 2. 3anuuute cHavana HOME BLINOAHASMOID 3a0aHKA, a
3arem nonHoe 060CHOBAHHOE peLleHe U OTBET.

Ans 3anuck pewedvih M1 oTBETOB Ha 3ananva C1-C6 wuenonbayidTe

C1.

C2.

2sinx+J§=

\’tgx

PemuTe ypapHenue 0.

OcHoBaHHe NpAMON YeTwipexyroibHon upuamer ABCDA B,C,\D, —
npamoyrofietk ABCD, B kotopoMm AB = 5, AD = J33. Haitgpre Tas-
PEHC YTUIA MEKAY IIJIOCKOCTBIO rpaHyu A4, DD npuaMel ¥ 0J0CKOCTBIO,
npoxofAmed depes cepenuEy pebpa CD meprnengukynApHO Ipa-
Mot B,D, ecau paccTogHHEe MeXRIY NpAMEBIME A;Ci¢ BD PABHO J?: .

log,(22* —13x + 20) -1
<

PemnraTe HepapeHCTBO <0.
log,(x+7)

Oxcyio TpeyronsHuka ABC onHcaHa OKPYXHOCTh € NeETpoM O,
yron AOC paeeH 60°. B TpeyrontEMr ABC BoMcaHa OKDYIKHOCTB C
uentpom M. Haiigure yron AMC.

39
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oo

c6 | F

Ha¥iaure Bce MONOMKUTENEHRIE BHAYEHHA 4, TPH Ka’KJ0M H3 KOTODHIX
CHCTEMa

o =¥ 0,125 _3x 222,
16x% +1 =8y — 24x

HMeeT DOBHO ABA pellleHHA.

Hatizure Haubonbiouit obmuil JemuTens BeeX 9Hcen Buga p° -1, rae
P — TpocToe 9Mcio, Honblnee 3, Ho Medbmee 2010.
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TPEHUPOBOYHARA PABOTA 10

Yacte 1

OTBeToM Ha 3apasuA B1-B12 aonxHO ObiTb UENoe YNCNo wiK KOHEY-
Han fecaTuyHas ppobe. OTBET cnemyeT 3anvcath B GnaHk oTBETOB Ne 1
cnpaea OT HOMEepa BLINOAHAEMOro 3848HVA, HAYMHAA € NEPBOA KIETOUKM.
Kaxayo umgpy, 3HAK MUHYC W AECATUYHYIO 38MAATYI0 NUILWTE B OTAENLHOM
KJIETONKE B COOTRETCTEUM C NPUBEREHHEIMK B Bnanke o6pasuamu. EaMHAUL
M3aMepEeHMit NUCATL HE HYKHO.

Bl. Ila cuere Maumnoro mMoGHABHOTO TenedoHa Orimo 63 pybua, a mocie
pasroBopa c Jlenoii octanoce 8 pybieii. CkonsKko MMHYT ANHJICH pas-
rosop ¢ JleHo#, ecniu 1 MHHEYTA pasropopa cToMT 2 py6na 50 xoneex?

B2. @Ha pucyHKe »XMPHBLIMH TOUKAMH IOKASAHA CPEJHECYTOUHAH TeMIlepa-
Typa BOafiyXa B llckoBe ka:aAbId jens ¢ 15 mo 28 mapra 1959 roga.
Ilo ropu3oHTANM YKA3EIBAIOTCA WHCJIA MECHAILSA, IO BEDTHKANW — TEM-
nepaTypa B rpagycax Ienbcus. [Ina HATMIAAHOCTH KMPHBIE TOYKH CO-
eIMHeHEl nuaMel. OnopefeNnuTe N0 PHCYHRY, Kako# GblIa HanGoNblIAA
cpellHecyTouHas TemnepaTypa B nepuon ¢ 17 no 24 mapra. Oreer aaii-
Te B rpagycax Lelocud.

i MapT 1959 r.

o od @ e O

il e A L7

15 16 17 18 19 20 21 22 23 24 25 26 27 28

B3. Haiixvrre xopeHs ypaBaesua log, (b —x)=-2,
5

B4. B rtpeyroasuuke ABC yron C paseH 90° yron A pasen 60°, AB = 8.
Haiignre AC.

A
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B5

il

B6

T

B7

o]

B8

B

B5. Ot noMa g0 JaYHM MOMKHO A0EXaTh Ha asrofyce, HA DIeKTPHUKe MJIH He
MApIIPYTHOM TakcH. B rafumie 0oKasaHo BpeMs, KOTOpoe HyMKHo 3a-
TPE&THTEH Ha KAMJABIK y4acTox nyTH. Kakoe HauMeHbIUee BpemMA noTpe-
fyeTcs Ha gopory? Oreer ma¥Te B uacax.

1 2 3
Ot fomMa g0 ABTO- Azsrobyc Or ocranoBKH
1. AsTobyc GycHO cTAaHIUH — B OYTH aprobyca fo gaun
20 Mmuu 1 4 55 mun MelIKOM § MHH
Or poMa Jo CTaHIEY | DAEKTPHYIKA OT cTaHIHH
2. JNeKTPHYKA |KeNezHol mopornm — B IIyTH Jio Ja9H NELIKOM
15 muu 1 4 20 mun 40 MuH
Ot poma OT OCTAHOBKH Map-
MapmpyTHOE
3. Mapuipyraoe | mo oCTAHOBKK Map- raxcw B 10po LIPYTHOro TAKCH
TAKCH UIPYTHOTO TAKCH —
pyT! re 1% 30 mpg | 7O A8UH OeIIKOM
25 Mun 30 mun

B6. HaiizuTe niolafpr YeTBIPEXYTOJABHMKSR, BEPIIMHB KOTOPOro HMEOT
roopauaaTH (1;7), (10;4), (10;7), (1;10).

UK
10

B7. BolumciuTe 3HaueHe Bhipaxemms T8 251085 V1T

B8. Ha pucynre usobpasken rpadur npoussoaHoli dyarunu f(x), onpeae-
nenuoll ua wurepsane (—12; 9), HalifjuTe KOJHIECTBO TOYEK MAKCH-
myma hynrnun f{x) Ha oTpeske [-9; T].
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BY.

B10.

B1l1.

B12.

Pajuyc OCHOBAHMA [FEPBOTO KOHYcA B 2 pasA MeHbIOe, YEM DAJHYC OC-
HORAHMA BTOPOTO KOHYCA, A OOpARYOMAA [EpPBOr0 KOHyca B 3 pasa
fonbme, wem ofipasyiomas BTopore. YeMmy paBHa niomaik GokoBoit
NOBEPXHOCTH MEPBOTC KOHYCA, €CJHM INOILAAb GOKOBOM NOBEDXHOCTH
BTOPOro paBHAa 22 cv®? OrtBer pajiTe B cmM°,

Ilpu Temnepatype 0 °C penbc umeer miuny 4, =25 merpos. IIpu npo-
KIanke OyTell memAy penbcaMM ocTasMAH 3asop B 12 mm. Ilpu soa-
PACTAHHM TEeMIICPATYPLI OYAET IPOMCXOLUTE TENJIOBOE pACIIHpEHHe
penbea, M ero LIHHA GyJeT MeHAThea 1o sakoHy [(t°) =1L (1+a-t°),

me «=12.10°(C)" — K0(PHIHERT TEILIOBOT0  PACIIHM PERHA,
ty — Temneparypa (B rpagycax Llenbcusa). IIpy xrawroil MUHHManbHON
TEeMIIEPATYPE MEIKOY pelbcaMu wcaesier 3asop? (OTser Buipasure B
rpagycax lenscus.)

Hatizure HanMeHEbImee 3HadeHHe Gyurumy y =8igx-8x-2n+5 Ha

OTpeaKe o E
P

Ot npucTany A K OpHcTaHEM B OTHpPaBHICH ¢ HOCTOAHHOH CKOPOCTHIO
NepBLI TENJIOXOJ, 8 Yeped 3 daca IOCAe ITOre CIeloM 3a HEM CO CHO-
pocThio, HA 3 KM/4 Gonboie, oTopaBunca BTopow. PaccTofHue MeKITY
npucradaMu pasido 154 km. Haligure cxopocTs Iepsoro TeILNIOXomd,
ecnd B nyHET B 06a Tennoxoza npubnim ognoppemenHo. OTeeT aaliTe
B KM/4,

Yactbs 2

6naHk oTBeTOB Ne 2. 3anvwute cHavana HOMED BbINONHAEMOrQ 3aaaHuA, a
3aTem nonHoe 0BG0CHOBAHHOE peweHue U OTRET.

Ona 3anuck pewesnii U OTeeToB Ha 3apaHua C1-C6 wvcnoneayitte

C1.

cz.

C3.

{5y — 83:)(8_1; - 57) -

Pemure ypasEeAHe =
Jsiny

JlzaMeTp OKPYIKHOCTH OCHOBAHHA IWIHEApa paseE 20, ofpasymimas
nunueApa pasaa 28. IL1ocKocTs mepecekaeT ero OCHOBAHUSA [0 XOPAAM
puAer 12 m 16. Haligmre TAETERC Yrig MesAY 9ToH IAOCKOCTHIO H
ILIOCKOCTEI0 OCHOBAHUA MUIHHADA.

log,(3x + 2)

Pemnure HEpaBEHCTHO
logs(2x + 3)
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ca

Co5

C6

C6.

B rpeyronsaure ABC npoBegenn: BeicoTet BM 1 CN, O — ueHTp BIH-
caHHo# okpysuoct. MasecTho, wro BC = 24, MN = 12. Haigure
PAARYC OKPYIKHOCTH, OOHMCAHHOR OrOIO TpeyroasHuxa BOC.

Haitpnre HanOonbllee Iesoe SHAYEHWE 4, NPH HOTOpCM ypasHeHue

4x -x*—a-3 x-2x-a-1
5 - co8 5 HMeeT pOB-

3x% ~12x +3a + 9 = 4sin

HO [BA DASTAYHBIX pelleHNs.

Huadigure Bce HATYpAIbHEIE UHCHA, NMOCTELHAA LecATHYHAaA UU(ppa Ko-
Toprix () U Korophle uMeloT poBHO 15 pasTUYHBIX HATYPANBHBLIX AelU-
Tenell (BKIOUAA e[HAUIY U CAMO UHMCIO).
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OTBETDI

Tpeunposounas pabora 1

unmy m=11250; n=9

Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12
7 14 4 6 3060 4,5 15 0,5 192 30 20 60
C1 -8
c2 ﬁ
2
c3 | (-B;-2);(s45)
C4 28 nan 27181
21
C5 a=¢ °Han a >1
C6 HeT
Tpenuposounas patora 2
B1 B2 B3 B4 B5 B6 B7 BS B9 B10 Bi1l B12
I 20 55 9 216000 8 14 6 12 14 -2 15
c1 x=arctg3+a(8n+1),ne?
3
2
1 C3 1—J5<x<§, T<x<l+v2
: a2 2a a2 2a
;1 C4 § WK .
31 V341 V3-1"43-1
cs | (D)u (1; ‘“%ffa)
o6 m=-11260n =-9 wmr m =-37500,;n =-3 wn m=0; n=0 i m =37500; n =3
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TpenupopouHan pabota 3

Bl B2 B3 B4 B3 B6 B7 B8 B9 B10 B11 B12
318,6 39 29 60 1330 35 9 -0,25 25 1200 -3 13

Cl 4
C2 ﬁ

b
Cc3 -2<x<3
C4 45°, 75°, 60° unm 135°, 15°, 30° unu 120°, 15°, 45° unu 105°, 30°, 45°

1 1
C5 lca<e® uma —e* <a<—1
62 a8
Ccé MeM Y 99 H 03
TpeHuposouHas paGota 4

Bl B2 B3 B4 BS B6 B7 BS B9 B10 B1l1 B12
3 3 8 1 1020 12 7 -0,6 4 500 i 19
C1 19

2
c3 (—w—2);(—J§;~1);(1;J§);(2;+w)

2 2 2 2
c4 \/3:1 + 2b — I2a + 36
5 Y 5

C5 -2<ac<0
Cé m=n=k=2
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TpeuuposouHan pabota 5

B1 B2 B3 B4 BS B6 B7 BS B9 | B10 | B11 | Bi12
7 27 5 0,6 | 56800 | 12 2 4 8 400 11 9
2nn
c1 —,neZ
7 (S
21
c2 3w —
ST
c3 (—JE;—l);[l;JE)
C4 39 unu 9
cs | (-L0)u{0; 1)
€6 |42.3.2" 42.7.2°, 42-2.3°, 42.7-3"%,42.2.7%, 42.3.7°
TpenuposouHas pabora 6
Bl B2 B3 B4 BS B6 R7 B8 B9 | B10 | B1l | B12
14 18 2 0,4 |12050| 35 21 | -1,5 | B4 |1875] 9 3
c1 nk,—§+2nk,ke?]
4
7
e |,
C4 | Ja? ~(R-rP umn Ja® - (B +ry
¢ | (1)
C6 Ha
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TpenupoBsouHag pabora 7

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12
2350 -7 42 0,8 3784 | 32,6 -3 -1 2 1,6 21 3

c1 |3

€2 “"4@

€3 |2

C4 | V352415

e 1<a< e%

C6 k=0; n=22 vnu k=4; n = +23

TpenuposouHas paboTta 8

Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

90 11 7 2,4 200 7 40 -0,5 4 37,6 -5 20

Cc1

Cc2

|

C3 | (-2; -1]u(1; 2)

C4 45° wnr 135°

Cs -24<a <18

Cé |11
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TpeHupoBoyHaa patoTa 9

Bl B2 B3 B4 B3 B6 B7 B8 B9 | B10 | B1l | B12
9,2 26 -11 | 0,5 |184%00| © 20 1,5 18 11 5 10
LY
Cc1 F +x(2n +1)
cz 1,2
C3 | (-T; —6) o[2; 2,50 /(4; 4,5]
C4 | 165° unm 105°
cs | (0;1)
6 |24
TpeHnnposoyHan patora 10
B1 B2 B3 B4 B5 B8 B7 BS B9 | B10 | B11 | B12
18 3 -20 4 2,25 | 27 14 2 33 40 -3 11
Brx
ca | —
8
c2 2 unm 14
cs |[-2:-1]
3' 3
C4 | 843 mau 24
c5 |0
C6 | 2500 mwiu 400
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PELLIEHUE 3A0AHUA

TpenuposovHast pabora 6
HYacTbh 2
Cl. Pemuts ypaBHEHHEe (6cos®x—11cosx +4) -tgx =0.

Pewerue:
Ilepselit cayqait: tgx =0, Torna x =nk, kc Z,

Bropoit caygaii: tgx 0. Torpa tgx <0 u Geos’x -1lcosx+4=0.

1 4
Pemasa KBanlpaTHOe YpaABHeHHe OTHOCUTEJNEHO KOCHHYCR, HAXONHM: COS X = E HIH COSX = 5 .
4 . 1
ypﬂBHeHHe CosXx = E pPeIIeHHY HE HMEeT, & H3 YDABHEHHA COSX = E » VYYHTBIRAH, YTQ

tg x < 0, HaxOHHM: x=—§+2nk,kez.

OTper: nh, - % +2nh, ke Z.

C2. B npasuisHOI TpeyrosabHOll npuame ABCA,B,C,, Bce pefpa Koropol pasabl 1, HaliiuTe Ko-
CHHYC yIJia Mexxny npavMeiMa AB n A4,C.

Cy

A B

Pewrenne:
Iockonbky A B, | AB, MckoMult yroa paseH yray B .AC. Hs Teopembl KOCHHYCOB AA Tpe-

2 2 2
yromeuuxa B A C nonysum cos £B AC :M. Ho AC=BC-= V2, nosromy
2AC-AB,
1 V2

cos 4B,AIC === T

242
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log}, 5 5;175 +log,, 5 (9% -30x +25)+7 ;
3.

2log,, , (ze -19x + 15) -1

C3. Pemure HepaBeHCTBO

Pemrenne:
IIpecbpasyemM HepaBeHCTBO:

log}, 5 (8% - 5) + logy, o (32 —5)" +7 _
2log,. 4 ((3x-5)(2x-8))-1  ~
log;, 5 (3% -5)+2log,, 4 (8x—5)+ 7 3
2log,, ;(8x~5)+1 ;
Ilyets log,, ¢ (8x-B)=y.

2 -2y
Honyqaem:y +2y+753;(y ) <0.
2p+1 2y +1

(2x-38)" =3x-5,
1. y=2. Ilonyqaem: {2x -3 >0,
2x-3=1.

Pemnm ypasuerne: 4x° —15x +14 = 0. Kopau: % u 2. YeI0oBHAM YOBIETROPAET TONBKO %

2. y < —%. 3amerum, dTo obe GVHKIME §=2x -3 H y=3x -5 UPHHHMAIGT 3Hadenwe 1 npu

x =2, npuuyem npu jgwGoMm x # 2 oHE obe nubo Goxpuie, nubo menbwe eguHunul, Ciefona-
TensHe, log,, 3(3x-5)>0 npm Beex gonmyermMmx  x. IHosromy —mepamencTBO

log,, . (3x -5) <0 He mMeer pemennii,

Orget: 1 .
4

C4. Ilpsmaa xacaeTcH oKpy:RHocTell paguycoB R u r 8 Toukax A u B. HasecTHO, uT0 paccToAHHE
Medy IeHTPAMHE PABHO @, IprYeM r < R u r+ R < a . Haligure AB,

Penrenxe:
IIycte O, — ueaTp oKpymHocTy pajuyea R, O, — 0eETp OKpy:RHOCTH paguyca r, A u B co-
OTBeTCTBEHHO — TOTKH KacaHUR oKpy:xkHocTell ¢ ux ofmefi sremueii kacarenwrod, C u D
COOTRETCTBEHHO — C BHYTDOHHeH, P — OcHOB2HHME NepIeHAHKYNApa, olylienHore u3 O, Ha
G, A (puc. 1).

H3 nmpaMoyroacHoro TpeyronsHura O,0,P maxopuMm, uyTo

0,P = JO,0} —0,P* = Ja® —(R-1),
aT.x. APO,B — npsamoyroasuuk, 10 AB=0,P =.Ja®* - (R-r)* .
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Pue. 1

Ilyers @ - OCHOBAHHE IeDNEHAMKYJIADA, ONYVIIEHHOrO ug (), Ha NPOAONKeHHe pagHyca
0,D (puc. 2). Toran 0,Q = 0,07 ~0,Q* = Ja* ~(R+r)?,
a T.k. DQO,C — npamoyroxenuk, To CD =0,Q = \,'az ~(R+r).

Orrer: «jaz —(B-r) mm \/a1 —(R+m*.

C5. HaiifuTe Bce 3HAYEHWA MAPEMETPA @, MPH KOTOPEIX CHCTEMA

log, y = (xz - 21:]2 .
2 ry=2x

HMEeeT POBHO J[BA pPEIeHHdA.

Pemrenne:
Hs Broporc ypasHenms Haxomum: y=2x-x>. IlepBoe ypaBHeHue NPHHMMAET BHJ
log, y = v
1. Iycts O <a <1, Ha pucynxe 1 EujHO, UTO B 9TOM Nyuae ypaBHenue log, y = y° umeer
€IVHCTREHHOE pellleHne Y, < 1.
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3andIueM BTODOE YPABHEHHE B BHAE X —2x+ Yy, = 0. Ero muckpumuuant pasen 4 —4y,, H
OH NojoKHTENeH, MOCKOABKY ¥, <1. YpaBHeHue MMeeT JBa DA3NHYHHX KODHA X, H X,.

3HayuT, B 3TOM CJyUAE CHCTEMA HMEET POBHO [JBA PEIIEHHA (xl; yn) b (xz; yﬂ) -

z = logay

z = log.y

2. lTyers reneps o > 1, Ha pre, 2 Buaso, 9To B 9TOM clydae ypaBHeHHe log, y = i ecnm u
MMeeT KODHH, TO ToAbKO GoJIBINHe emWHHUEL: Y, >1. Ho Torja mHcKpUMWHAHT ypaBHEHHA

x* —~2x + gy, = 0 orpunarenen. Pemennuti wer.

Oreer: O<a<1.

C6. HelifyrcAa 1M XoTR Ol TpH JecATH3HAYHLIX YHCHa, Jejiamuecd Ha 11, B sandcH KaKOoro U3
HROTOPHIX HCNOJb3GBAHE! Bee nuadps: or 0 no 97

Penrenue:
Yncno gemurtes #Ha 11 Toraa ¥ TONLKO TOrEA, KOTHA PASHOCTE MEMIY CYMMAME ero nudp,
CTOAINMX HA HEYSTHBIX M HA YETHBIX MeCTaX, genurcd Ha 11.
SanuiueM Bee UKGPL moapan: 9876543210, B nanvcaHHOM YHC/Ie YKA3a8HHAA PA3HOCTH CYMM
paBaa 5. MeHaa mecramu, Hanpumep, 5 u 8, MBI ofHY CYMMY YBEeIWUMBAEM Ha 3, & APYyTYIO
yMeHEIIAEM HAa 3. 3HAUAT, PASHOCTE MEX Ay CYMMAMH e€rc MUpp, CTOAIMMX Ha HeUETHLIX U Ha
4YETHREIX MeCTaX, CTAaHOBHTCH paBHOH 11. Menaa mecramm, Hanpumep, 4 H 7, unu 3 K 6, mo-
ny4yaeM TpeGyeMble mIpHMeEpDEL.
ITpumevanue, B sagadue He TpedyeTcH HAXGKIEHHE BCEX 4YHCEN, OGJMIAIOIMIMX YHKAZAHHBIM
CBOHCTBOM.

Orser: [la.
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. 8 EavHbiia rocynEpCTEEHHbII?l aK3IamMeH .
| — repanad win PHOR pynok YEPHBIMM yepHnnann JATTABHLIMUA NEYATHLIMA EYKB
| — ABBTAEEXIMUKAMHONPCTYPXUYUWWBHbIKA! 23‘456?590
— ABCDEFGH I JKLMNOQPQRSTUVWXYZ,
— uara Haxaanwe npegmeTa C npasMnas ISR DSHAEMNEH ¥ COME%H Fesape - &
T ﬂonmwac'mwaErauwo HyTOM QNOUMA
DD(I]DDDODDDOD 000
""""" @ KpMrIeKme
Howmepsa safgaHuws Tiina A ¢ BeiCOpOM OTBETE 13 NPenNKeHHoIX BapaHToD
OfpatEm, Aty Carn M E Eym“mmwmwwummmmm
MOAZ A AMOAS AR AT AR A MO AT AIZ AD AM ATS AIS AT AR AI9 AN A2 A2 AT KM AZS AN AN A AN AN

O0oOdooOooaOogOooOgoooooboobogooonnas
=000000000000000000000000O0000000=.
AO000OO0O0O0O0O0000000000000000000000=
o o o o o o o o o v v

ABI A3Z AJ3 AM AXG AXS AT AR ATD MAD M M2 M3 MU M5 ME AT MD ME ASE AS1 ASZ AN ASH ASS ASH AST ASE ASD ARD

oooooooOooo0o0o0o00000cooi0o0o0oooonns
I‘JI:]I:IDEJI:|EHIII:HJI:H:]I:IEII:H:I[:II:i[:l[:]l:lIZI[:II:II:I[:II:II___ll.—_ll___lz
0000000000000 0000CO00000000000=
j<onponooooooooooooonoOOOOOOOOOnos

g
B
b
=
n
v

1{ 2| ata

A oogno
A(lJogooo
a(Jooon |(a(Joooo |a(JJOoOOO
a(Joooo |a(Joogn ADDDEIEIEI

112| 2| 4

aJooog
a(jJoooo

1@ 3l4

a( J OoODO
A(Jooog

Sesaoa

0000
sans

e Tea A

pES TeTaTH BeINOIHeHE 3a0aHKa Tna B ¢ oTeaeToM B KpaTko

- 00000000000000000
.- 00000000000000000
== (JOO000000000000000)
- (JJ000000000000000)
-000000000J000000

- 0000000000000
==000C000000000000
==()0000000000000000
e (JO000000000000000
= JU00C003000000040

=00000000000000000
=- (JOO00000000000000)
= (0000000000000
== (JO0000000000000C)

=-J0000000000000000
= (J0000000000000000
== J000000000000000
== (0000000000000000

= JO000000000000000-=-00000000000000000

Havera OLLMSO--EIX oTEETOR HE Sagar Tima B

s(J-00000000000000000=(0-00000000000000000
=(J-00000C00000000000=00-00000000000000000
EP]DDDDDDDDDDDDDDOODhG]EDDDODDODDDDDDOEE
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] N EovHbia rocypapcTBeHHBI SK3ameH .
=1 ombemot Ne2
_-.———- m
[ne— Perwor TeguaTa Hazaauie npeppeTa Houep baprarTa
L e—
i— MNepenunTE GHE-EHIMA yKAakaHHmIX BaILe Nonei ya BIAHKA PEMNNCTRALIFIA.
F——=" OTse4an Ha 3A0ANNA YECTA, NTULNTE AKKYPATHO W paabopuuBo, cobnionan pasMeTky CTRAHHLbL.
. He 3a6yasTe yKazaTts HOMED 38AaHWA, Ha koTopoe Bl ovsedaeTe, wanpumep, C1.
YCROBUA 28A3HNA AEPENWCHIBATL HE HYKMO.
BHVIMAHWE! | fannbni Gnanx mossko c daymr Opy [ u3 daHHD2D RAvema
' IMpw KeA0CTaTHE MECTA AN OTBETA HCROnRL3y#Te 06opaTHYIO CTopeHY GnaHka .
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