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KPATKUM TEOPETUYECKHH KYPC

1. Anzebpa

1.1. Uncna, KOpHM M CTeNEeHH

Onpezlen eHue. MHOXeCTBa yucen:

HarypanbHble yncna N={1,2,3..}

Liensle uncna : Z={.-3,-2,-1,0,1,2,3,...}

PanuonansHble yncna 0= {q‘q = ﬁ, rnemeZuneN
» .

HppauuoHanbHble 4ucia I= {q q# ﬂ, raiemeZuneN }
n

JelicTBUTENbHBIE UKCA R=0QUI
JlaHHBIE MHOXECTBA YHCE TBA3aHBI COOTHOLIEHHEM:
NcZcQcR>olI

Onpenenenue. [Jpobuio Uiy omHoueHuem Ha3bIBAETCs BhIpaxe-

a
HHUC BHa E ,racau b— HEKOTOPBIC YHUCIIA.

Onpenenenue. IIpoyenmom uucnra a Ha3bIBAETCA COTAs €TI0 YaCTh.
I1pocToii npoueHTHBIH poCT:

S, = 1+22 S,
100

rae S — HavanbHas CyMMa BKiana, p% — MECAYHBIH TPOLEHT, 7 — YHCIIO
MECSLIEB.
CnoXHBIH NPOLEHTHBIN POCT:

S = 1+LJ S.
100

Onpenenenue. Ilponopyueil Ha3pIBACTCA PaBEHCTBO JABYX OTHO-
c

‘; .

LIEHHH:

a
b



OcHOBHOE CBOHCTBO MPONOPLMH: PaBEHCTBO ABJIAETCA TpPO-

£
d

o8

mopiueH Toraa v TONbKO TOTAa, Koraa ad = be.

Onpenenenue. [IBe BeTHYHHB HA3BIBAIOTCH NPONOPYUOHANbHbI-
Mu, €CII¥ TIpY U3MEHEHUH OHOH M3 HUX B HECKOJIbLKO pa3 Apyras W3MeEHs-
€TCA B TaKoe k€ KOJIMYECTBO pa3. [|Be BeIMYMHBI Ha3BIBAIOTCA 06pAmMHO
NPONOPYUOHATbHBIMY, €CIIA TIPU YBEJIHYEHHH OJHON M3 HUX B HECKOJBKO
pa3 Apyrasi YMEHbLIAETCS B TAKOE e KOJIMYECTBO pas.

Onpeneneunue. Apugpmemuueckuti KopeHo U3 HEOTPULIATEILHOIO
YHCIIa a n-H CTeNeHH WIH NPOCTO KOpeHb n-l CmeneHy eCTh TaKoe YMCIo b, 4o
b"=a, npuyema, b2 0, n eN.

ApudMeTHYECKHI KOPEHD A-il CTEMEHH W3 HEOTPHLIATEILHOIO YHCIIA a
o6osxavator a . Uncno a [PU 3TOM Ha3LIBAKOT HOOKOPEHHLIM Gblpadice-
Huem. KopeHb BTOpO#l CTENEHH TAaKoKe HA3BIBAIOT KEAOPAMHbIM KOPDHEM U
HHIIYT Ja Bmecro ¥a. KopeHb TpeTbei cTeneHH Takxke Ha3bIBalOT KyOu-
YeCKUM KOPpHeEM.

CaoiicTBa KOpHSH n-il cTenenyn

s nmo6eix a, b, c R, a, b,20,¢> 0, m, k,n eN

Onpenenenune. Cmenenvio HEKOTOPOTO YHUCIIA @ C MOKA3ATENIEM b
HA3bIBACTCA BbIPAKEHNE a’, KOTOpOE ONPENENAETC CNEeAYIOUIMM 00pa3oM:
1. g*=g-....a,ecmn be N Ilpu sTom a = a, a caMy CTeleHb Ha3bIBa-

T2

K0T CMENERbIO C HamypanbHbIM NOKA3AMENEM.

2. &= l,ecnu a=0.

1
3. gt= —, €CIn b — 3710 nenoe orpuuarensHoe uucno. OOGbeANHSA
a

ITYHKTBI 1, 2u 3, TIOJIYy4acM IOHATHE CMENnenU C YeavblmM nokazamenem.

m

= m
a” =¥a" a>0wu b=—, rae m — UENoe H n — HATypaIbHOE.
. , €CIIM n

m

Ecmuxe a= 0,10 a” =0 (me N). Ilpu 3TOM camy cTeneHs Ha3biBa-
10T CIMEnenbio C PayuoHAIbHBIM NOKA3AMeneMm.



CaoiicTBa cTeneHu

Hns mo6buix a, b > 0, s mo6sIX p, ¢ €R

¥4

da'=d" a—q=a”“’ (a")q=a""
a

(@ =ar (2] -2
b) b

1.2. OcHOBBI TPMTOHOMETPHH

Onpenenenue. Paouannoii mepoti yena Ha3bIBa€TCA OTHOLIEHHE
JUIMHBI YTH, Ha KOTOPYIO OIMPAeTcs YroJ, K paauycy OKPYXHOCTH, LICH-
TPAIbHBIM YTJIOM KOTOPOH ABNAETCS JaHHBIHA YroJ.

o

1 paguan =

o 7
1° = — panuan
180
Paccmotpum kpyr ¢ nenrpom B (0; 0) u paguycom 1. J{na moboro o eR
MOXHO NpoBecTH paauyc 0A Tak, 4To pagMaHHas Mepa yria mexay 04 u
oceio (x paBHa o. I10MOXHUTENBHBIM CYMTAETCA HANpPaBJEHUE NMPOTHB Yaco-
BoH cTpenku. [lycTs koHen paauyca 4 HMeeT KOOpIHHATHI (a; b).

A(a; b)

A'(a; b)

Onpenenenue. Yucno b, paBHOE OpAHHATE KOHLIA €XHHHYHOTO pa-
JMyca, NOCTPOEHHOTO OIMCAHHBIM CMOCOOOM, Ha3bIBAETCS CHHYCOM YT O. M
0003Hayaercs sina.

On peaAcCHEHHUC. Uncno a, paBHOC abcumcce KOHLA €OIHHHUYHOI'O
paauyca, NOCTPOCHHOIO ONHCAHHBIM CHOCO60M, HA3bIBACTCA KOCUHYCOM
yrJia o ¥ 0603Ha4aeTcs cos .

n



sin x
Onpenenenue. OyHKuus tgx =

n
npu x #—+nk, k €Z, Ha-
cosx 2

3bIBACTCA MAH2EHCOM YTJIa X.

cosx
Onpenenenue. OyHkuusa ctgx =

sSin x

npu x # 7k, k €Z Ha3bIBa-

€TCA KOMAH2EeHCOM YTTIa X.
Tabnuila 3HaYSHUIT TPUTOHOMETPHYECKHUX GYHKLUMH HEKOTOPHIX YTIIOB

o | Z | E 2|22 |32 Z
| P 6 | 2 |3 |23 4 6

rpax | 0° | 30° | 45° | 60° | 90° | 120° | 135° | 150° | 180°
. 1 | V2 |3 B2 1

sin 0 - — | — 1 — — - 0
2 2 2 2 2 2
Bl V2]l 1 V2| B

cos a 1| — | — | = 0 = || —— | -1
2 2 2 2 2 2

t 0 L 1 | 3 NE 1 1 0
go NG 3 - | =3 - N
NE) 1 l 0 : 1 NE)

. ~ L —— | _ 3 _
“tg o 3 5 3 3

OcHoBHOE TPHTOHOMETPHYECKOE TOXKACCTBO H CJICACTBHA U3 HEro

. a2
sina + cos’a = 1; lcosa| =Vl-sin’a :
. 2
Jsinat| = VI-cos"a ; tga - ctgo = 1;

sin2a=—T; cos’a = >
l+ctg a 1+tg°a

. tg’a ctg’a

sin’o = —2 - cos2a=g—2.
l+tg°a l+ectg'a

®opMyJisl NpUBeIeHHA
1) sin(—a) = —sino; cos(—a) = cosa; tg(—a) = —tga; ctg(—a) = —ctga.
2) sin(o + 2nn) = sina; cos(a + 21tn) = cosa; tg(o + 7tn) = tga;
ctg(o + ) = ctga, neZ.
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3) sin(a + 1) = —sina; cos(a + 1) = —cosa; tg(a + 1) = tgo;
ctg(o + ) = ctga.

4) sin(gia)=$cosa; cos(gia)=¢sina; tg(g—ia)=¢ctgc
ctg(g t a) = Ftga.

DopMy.JIbI CA0XKEHHS
cos(a £ ) = cosacosp F sinasinf;
sin(a + B) = sinocosf + cosasinf;
tgatt ctga-ctg fF1
Ry
1Ftgatgp ctga tctgf
®opMyibl IBOHHOIO yria
sin2a = 2sinocosa;
cos2a. = cos’a — sin’a= 1 — 2sin’a = 2cos’a — 1;

2 —
tg2a=———2tg6: ; 2a=————0tg a-l .
l-tg°a 2ctga
®opmyJibl TPOiiHOTO Yriia

sin3a =3sina —4sin’ a ; cos3a =4cos’ a —3cosa .
CyMMa H pa3HOCTh TPHIOHOMETPHYECKHX PYHKIHI

a+f a-p
2

sina +sin = 2sin

cos ;
2

a-p.
2 b

a+f a-p
2

+p

. . a .
sina —sin ff = 2cosTsm

cosa +cos ff =2cos

. a+
cosa —cos f# =-2sin

12



in(8 +
tgattgf = Sin@p) . ; ctga ictgﬂ=———s.ln(ﬂfa) ;
cosa-cos B sin - sin §

asina +bcosa =va* +b* sin(a + f),

rae a’ +b*#0,a B onpenensercs U3 COOTHOIEHUHA

. B b . B= a

PaznoxeHne Npou3BeleHHs TPHIOHOMeTpHYecKHX (YHKUMA B
CYMMY

sina -sin ff = %(cos(a - p)-cos(a+B));
cosa-cosf = %(cos(a — ) +cos(a + ﬂ)) ;
sina - cos B = %(sin(a - p) +sin(a + p)).

BhipakeHMe TPUrOHOMETPMYECKHX (YHKHMII Yepe3 TaHIreHC mo-
JIOBHHHOTO YIJIa

2tg— 1-tg? %
sina = 2 cosa= 2.
1+tg> — 1+tg2 2
2tg% 1-tg* —
tga = 2 , clga = 2
1-tg2 2 2tg%

d)opMlebl TNOHHKCHMA CTCNCHH

. 2 1-cos2a 2 I+cos2a
sin“gg = ————; aQ=—-;
2
By 1-cos2a 5 1+cos2a
tga=———; ctga=——"—.
1+ cos2a 1-cos2a

13



1.3. Jiorapudmsi

Onpenenenue. Ilyctba>0,a# 1, b>0, Torna ypasHenue a' = b
y

MMEET €ANHCTBEHHBINA KopeHb. OH HasblBaeTcs socapugmom uucia b no
ocHosanuio a u obosznavaercs log,b.

CeoiicTBa lorapu¢mosB
log, 1=0(a>0,a%1)

log,a=1(a>0,a=1)
log, (bc)=log, b+log,c(a>0,a=1,6>0,c>0)

1Og‘,2=10gab—logac(a>0,a;tl,b>0,c>0)
c

log,, b" = Zlog, b (a>0,a%1,b>0)
n

log, b
log, b=—2" (450,a%1,b>0,c>0,c#1)

‘" log,a
1
log, a
a% =c"%" (a>0,b>0,b#1,c>0)

b
OCHOBHOE orapudMHUECKOe TOXKAECTBO: g *%” = b .

log, b= (a>0,a=1,b>0,b#1)

Onpenenenue. Jecamuunviii noeapugpm 4vciaa — 3To jgorapupm

3TOro 4mcina 1o ocHopauuio 10. Jlecaruunslii morapudm uucina b o6o3Ha-
yaercs Ig b.

Onpenenenue. Hamypanvhelli nozapugm 4ucna — 3TO Jiora-

pu(M ITOr0 YHCHA MO OCHOBAHHIO e, Tl € — HPPALMOHANILHOE YHCIIO,
orpeaeNseMoe ClieIyIoLHM 06pa3om:

14

11 1 l-
e=l+-+—+—+.. 4+ ——M8+
1 1.2 1.2.3 1-2-3-...-n
[IpubmnxeHHOe 3HaUeHHe yucna e = 2,7182818.
HatypanbHsiit torapum uucna b obo3nayaercs In b.



1.4. Moayasb uncia

Onpenenenue. Modymw wiu abconiomnan eenuyuHa wucia x —
3TO PacCTOAHHE OT TOYKH X Ha YHCJIOBOH MpAMOI K0 Hayana KOOpJAWHAT.
O0o3HaueHHe |x|. .
x,ecni x>0

|x| - —x,ecm x <0
b

CBoiicTBa MmoayJist

="V =]

il =1l 1y | I‘—

C noOMOILBI0 MOAYJIS MOXKHO BBIpaXKaTh PacCTOSIHHE HAa YHCIIOBOI Mps-
MOii: |x - a| — €CTh PacCTOSHHE MEKTY TOUYKAaMH ¢ KOOPJMHATaMH X H a.

15



2. Ypasnenus u nepasencmea

2.1. YpaBHeHus

OnpeneneHue. YpaBHEeHHE — 3TO PaBEHCTBO, COAEPIKALIEE CUM-
BOJIbI HEM3BECTHBIX WM IepeMeHHBIX. Hanpumep, ecim fix) u g(x) —
GbyHKLMH , TO PaBEHCTBO

Ax) = g(x)
3a/la€T ypaBHEHHE C ONHOHN NIEpEMEHHOH.
Onpenenenune. Obnacts gonyctumeix 3HaueHuit (O[13) ypasHe-

Hus f{x) = g(x) — 3TO MHOXECTBO TE€X 3HAYEHHI NIEPEMEHHOM, ITPH KOTO-
pBIX OXHOBPEMEHHO orpeaeneHb! 00e yacTu ypaBHeHus fix) u g(x).

Onpenenenne. KopeHb ypaBHeHHs — 3TO 3HaueHUE NEpPEeMEH-

HOH, koTopoe yaosnetrBopseT O/13 u npu KOTOpoM ypaBHeHHe ofpalaer-
Csl B BEPHOE YHMCJIOBOE PABEHCTBO, T.€. 3TO Takoe uucno p € O3, uto

f(p)=g(p)

PemnTh ypaBHeHHe 03HauaeT HaliTH BCE €r0 KOPHH HIIM IOKA3aTh, YTO
KOPHEH HeT.

Onpenencuue. Ypasuenus fx) = g(x) u p(x) = h(x) Ha3bpIBAOTCS
PABHOCUIbHBIMU, ECH COBMANAIOT MHOXECTBA HMX KOpHeH. YpaBHEHHE
fix) = g(x) Ha3bIBaeTCA CNEeACTBHEM YpaBHEHUS p(x) = h(x), €CJIM Bce KOPHH
ypaBHeHHs p(x) = h(X) ABAAIOTCA OJHOBPEMEHHO KODHSMH YpaBHCHMA

Sx) = g(x).

TeopeMb! 0 paBHOCHJILHOCTH ypaBHeHUH

Teopema 1. Ecnu kakoii-HHOYIb Yi€H ypaBHEHHS MEPEHECTH H3 OA-
HOH 4aCTH ypaBHEHHS B APYTYIO CO 3HAKOM MHHYC, TO MOJYYHTCS ypaBHe-
HHE, PABHOCHIIBHOE JaHHOMY.

Teopema 2. Ecnu ofe yacTi ypaBHEHHS BO3BECTH B OAHY HEUYETHYIO
CTCNEHDb, TO NOJIYYHTCA YPAaBHCHHUE, pABHOCHJIBHOC JAHHOMY.

Teopema 3. Ypasuenue @ '= a# (a>0, a # 1) paBHOCWIbHO ypaB-
HeHuto flx) = g(x).

16



Teopema 4. Ecnu 0o6e yact ypaBHeHHs flx) = g(x) YMHOXHTDb Ha BbI-
paxenue h(x), koropoe umeer cMbich Bciony B OI3 ypaBuenus f{x) = g(x)
W HHrAE B 9TOH obmacTH He oOpaiaercs B 0, TO MOXYyYHTCH YpaBHEHHE,
PAaBHOCHUIIBHOE JAHHOMY.

Teopema 5. Eciu 06e yacTi ypaBHEHHMS HEOTPHLATENLHBI B 00JacTH
onpeJesieHHs YpaBHEHHS, TO TIPU BO3BeAeHUH 00enx 4acTtell ypaBHEHHS B
YETHYIO CTETIeHb MONYYHTCS YpaBHEHHE, PABHOCHIILHOE JaHHOMY.

Teopema 6. Eciu fx)>0 u g(x)>0, To ypaBHeHue logfx) = log,g(x)
(a>0, a# 1) paBHOCHNIBHO ypaBHEHHIO f{x)=g(X).

MeToanb! penienusi ypaBHeHHiH
1. Merton pa3jioieHHs] HA MHOXKHTENH. DTOT METOA 3aKIIOYaeTci B
TOM, YTO YpaBHEHHE

Sx)gx)h(x) =0

MO)KI-iO 3aMCHUTH COBOKYIIHOCTBIO ypaBHeHnﬁ

f(x)=0
g(x)=0
h(x)=0

PeinB ypaBHEHHS COBOKYHNHOCTH, HYXXHO B3AThb TOJNBKO T€ PEIICHHS,
kotopeie npuHaIexkat O3 UCXOAHOTO YpaBHEHHS, a OCTAIbHbIE KOPHH
OTOPOCHTE.

2. Meroa 3amMeHbI NMepeMeHHO. DTOT METOJ 3aK/IIOYAETCA B TOM, 4TO,
€CJIH ypaBHEHHE

fx)=0
CBOJIMITCS K YPaBHEHHIO
h(g(x)) =0,

TO HYKHO BBECTH HOBYIO IIEPEMEHHYIO ¥ = g(x), 3aTeM peLIUTh YpaBHEHHE
h(u) =0, a B KOHLIE PELINTH COBOKYITHOCTH YPaBHEHHIA

gx)=u,

g(x)=u,

TIe U, .. 4, — KOpHH ypaBHeHuA h(u) = 0.
17



Hcnosb3oBanune cBoicTB pynxkumii. Ilycrs y Hac HMeeTcs ypaBHe-
Hue fix) = g(x). Ecnu onna u3 gpynkumit Bospacraer, a Apyras yObIBaer,
TO HCXOZHOE ypaBHEHHE JIHO0 He UMEET KOpHEH, THO0 UMEET eMHCT-
BCHHBIH KOPEHB, KOTOPBIH HHOT A JIETKO YTabiBaeTCs.

Hcnonb3oBanne rpagpukos. CyTh METONA MCIONB30BaHUS IPaUKOB
JUISL pelieHus ypaBHeHHa f{x) = g(x) mpocTa: HY)KHO NOCTPOMTH Fpa-
¢bukn dyHkumit y = fx) u y = g(x) ¥ HaliTH BCE TOYKH HX [epeceyeHy,
abciuccsl KOTOpHIX U OyayT SIBAATHCA KOPHAMH HALIEro MCXOAHOTO
YpaBHEHHA.

KBagpaThble ypaBHeHHs

On PCACINECHHUC. KBaIIpaTHOC YPaBHEHHUE — 3TO YPABHCHHUEC BHJA

ax> +bx+¢=0,

rie x — NepeMenHas. a, b, c — HekoTtopsie uncna, mpuyeM a # 0. Ecma=1

(T0 ecTh ypaBHenue Buaa x° + bx + ¢ = 0), TO ypaBHEHHe HA3BIBACTCS TPUBE-
JCHHBIM KBAAPATHbIM YPABHEHHEM.

Penienne KBaIpaTHOro ypaBHeHHUN:

C
Ecim a=0 u b #0, To ypaBHEHHE JIETKO pa3pellUMO: X = e

Ecnmm a=0, b=0 u ¢ =0, To moboe YUCIO0 ABAACTCSH KOPHEM KBa[-

paTHOTO YpaBHEHHS.

Ecm a=0wu b =0, Ho ¢ # 0, TO KBagpaTHOE YpaBHEHHE KOPHEH HE MMeET.
Janee Oynem cuntath, uto a # 0. [IpeobpaszyeM 3KBHBaJIEHTHBIM 00-

pa3oM KBaJlpaTHOE ypaBHEHHE:

18

ax+bx+c=0
)

b c
x? +=x+—=0 (nogenumm Ha a = 0)

7
2 2
x’ +2—é—x+(i) —[ij +<£=0
2a 2a 2a a

( b}z b* c__bz—4ac

4q* a_ 44°



Eciu D=5 -4ac<0, To KBampaT cleBa PaBEeH OTPHUATEILHOMY
4uCHy CrpaBa, 4ero GeITe He MoxeT. ClieoBaTeNbHO, KBaJpaTHOE ypaB-
HEHHE KOPHEH He MMeeT.

Ecin D=b"-4ac=0, TO ypaBHEHHE PABHOCHIBHO TOMY, YTO

b "
x+—=0. B 3TOoM cryyae kBaspaTHOE ypaBHECHHE HMEET €IMHCTBEHHBIN
a

b
KOpEHb X = —— .
2a

Ecnu D = b* —4ac > 0, To ypaBHEHHE PaBHOCHIBHO TOMY, 9TO
_-b*xVD
2a
CnepoBatenbHo, KBaJpaTHOE YpaBHEHHE MMEET JBa  KOPHA

—b+~D -b-D
2— H X, =T. Yucio D Ha3piBalOT AUCKPUMHHAHTOM
a

KBaJpaTHOTO ypaBHEHMUS.

x]=

Teopema (Buera). Eciu xBaapaTHOe ypaBHeHMe ax’ +bx+c=0
(a #0) umeer KOpHH x| U X, (B clydae D =0 CYHMTaeM, 9TO-€CTh JBa COB-

MagaloLluX KOpHA), TO
X +x,=——
_ C
XXy =—
a

Y1Bepxnenue. Kpanpatnniit Tpexwien ax’ +bx +c (a #0) pasnara-
p P p

€TCsi Ha JIMHEMHBIE MHOXKHTEIH, T.€.
ax’ +bx+c= a(x-x)x—-x,)
TOT/Za ¥ TONBKO TOT/A, KOrZia KBapaTHOE ypaBHeHUe ax” + bx +c =0 umeer
KOPHH X M X3 (B cydae D =0 cuuraeM, 4To x; H X, — [BA COBIAAAIOLIAX
KOpHS).
PauuonanbHble ypaBHEHHS

Onpeaenenune. PaunoHaIBHBIM ypaBHEHHEM HA3BIBAETCHA YpaB-
HEHHE BHJIA
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ax"+a, x""'+..+a,x’ +ax+a,=0,a, %0,
IZie X — MEepPEMEeHHas WM HeM3BeCTHad, a 4, d, |, ..., d,,d, YMCIOBbIE K03¢-
(buIMeHTBL.
Teopema. Llensie KOpHH ypaBHEHHUA
ax"+a, x""'+.+ax +ax+a,=0

SABIIIOTCS JIEMTEISIMU CBOOO/IHOIO 4JIEHa, T.€. €C/M p — KOPEHb YpaBHEHHs
MpeZ,10a,:p.

Teopema. Eciu palMoHanbpHOE YHCIO P mnserca KOpDHEM YpaBHEHMS
q

n n-1 2 _
ax" +a,_x" +.+ax +ax+a,=0,a,#0,
TO p ABJIAETCSA JAEHTENIEM CBOOOIHOTO WIEHA 4, , @ § — AEJMTENIEM CTapLIero
ko3hduIMenTa a, T€. a,:p H g, q.
Ipumep: Pemnm ypaBHenue x° +3x> —2x-2=0.

Ecnu y AaHHOro ypaBHEHHS €CTb Liejible KOPHH, TO OHHU SBJIAIOTCA Ae-
JIMTEIMH Yucha (—2), T.€. 3T0 MOryT ObITh yHcaa +1, + 2 . [ToacTaHoBKOiH

JIaHHBIX uncen ybexnaeMmcs, 4To x, =1 ABISETCA KOPHEM YpaBHEHHS.
MHorouneH Mo>KHO pa3ioKUTh HA MHOXHTEH!
X437 =2x—2=(x-1)(x* +4x+2)
Teneps pelinM ypaBHEHHE

X +4x+2=0

X, =—1442,x,=-1-42

Omeem: x, =1, x, =—1+x/5,x3 =-1-42.

Onpenenenue. [JpobHO-palMOHANTBEHBIM YpaBHEHHEM Ha3bIBACTCA
ypaBHEHHE BHAA

n n-1 2
a,x +a"_,x +...+a2x +a,x+a0

b,x" +b, x"" +..+bx’ +bhx+b,

=0,a,z0u b, %0

Tle X — TepeMeHHasd WIM Heu3BeCTHad, a 4a,.d,.,,..a,d, H b,

b, ... b, by umcnoBsle KOIPPHUIMEHTHI.

m
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O6muit MeToz pelieHHs TPOOHO-PAalIHOHAIBHBIX YPABHEHHH CBOANTCS
K PELICHUIO PALMOHATHLHOTO YPaBHEHHUA:

n n-1 2 —
ax"+a, x"" +.+ax +ax+a,=0

H YOAIEHHIO BceX KOpHeil X; JAaHHOTO yPaBHEHMA, UL KOTOPBIX 3HAMEHATelb
JIpOoOHO-PalMOHATBHOTO YPaBHEHHA 00paLaeTCs B HOMb, T.€.

bx" +b, x4 .. +byx’ +bx, +b, =0
Ipumep: Petinm npoOHO-paliHOHAIBHOE YpaBHEHHE:

x'—9x° +2x* - 2x-24 i
x"~9x° +3x* +3x-18

[lepeiineM x cTaHgapTHOMY BHY:

x’+5x+6 _
x"=9x° +3x2 +3x-18

PeuB ypasHeHue x° +5x+6=0, nonydum x, =-2,x, =-3. Ioa-

CTaBHB JAHHBIC 3HAYCHHS B 3HAMEHATEJIb, IIOJTy4YaeM, YTO YpaBHECHHE HMeE-
€T €AUHCTBEHHBIH KOpEHb X, = 2.

Omeem: x, =-2.

CucremMbl ypaBHeHHi# ¢ IByMSl HEM3BECTHLIMH

OnpeneneHyne.: YpaBHEHHUAMHU C JBYMS IEPEMEHHBIMHM Ha3blBa-
IOTCSl YPaBHEHHS, B KOTOPBIX XOTA Obl OHA YacTh MMEET [IB€ Pa3jIMyHbIE
MEepEMEHHEIE, T.€. 3TO YPaBHEHHUS BHAA!

f(xv xz) = g(xl’ xz) s
THOE X, X, — MEPEMEHHBIC WJIH HEU3BECTHBIE.
Onpenenenue. Ilapa umcen (x]" ) Xy ) Ha3bIBAETCA pPELIECHHEM
ypaBHeHMs f(x,, x,) = g(x,, X,) , €CIIH YHCIIOBBIC BHIDHKEHHA f (xlo , x:‘,_’) u

g(xl0 , x;’) OINpE/ETICHBI U BBIIOIHACTCA PABEHCTBO:
0 0 0 0
f(x| ,xz)zg(xl ’xz)
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OaHuM M3 OCHOBHBIX CHOCOOO0B pelieHUs NMOAOOHBIX YpPaBHEHHH SBJISi-
€TCsl BBIPOKEHHE OJHHX MEPEMEHHBIX Yepe3 ApyTHe.

Ipumep: Pemmm ypasuenue x —y° =3 . Jins 3TOro BLIpasMM BEJHYH-
Hy x yepe3 y: x =y’ +3. Toraa pelieHHEM NaHHOTO YPaBHEHHS SBIAETCS
napa (£ +3,¢), s moboro re R.

B HEKOTOPBIX CUTYalLMAX MPUXOIUTCS PEliaTh Cpa3y HECKOIBKO YpaB-
HEHMH, MPHUYEM Ha PeLICHHS BCEX STHX YPaBHEHHMH HaKIaJbIBACTCS Orpa-
HHYEHHE, YTOOBI PellIeHHe OJHOT0 YPaBHEHHS ObUIO ONMHOBPEMEHHO pellie-
HHMEM M BCEX OCTANBHBIX ypaBHEHHi. [ 3TOii LeNH JaHHbIE YpaBHEHUA
00BEAUHSIOT B CUCTEMY:

fi(x,x,)=0
Z:
S, (%,x,)=0

Onpenenenne. I[lapa uucen (x,“ , x5 ) HA3BIBAETCH PELICHUEM

CHCTEMBl YDaBHEHHH 2., €CIM WYHCIOBBIE BBIPAXCHHS f,(x,0 ,xg),

s Son (x,° , xg) onpezieNeHbl U BHITNONHAIOTCS PaBEHCTBA:

fi(x.x3)=0

o _0)_
f m (xl s x2 ) =0
Pemmmts CHUCTEMY, 3HAYHUT HalTH Bce e¢ PEIICHUA WJIH A0Ka3aTh, YTO
CHCTCMa pelue}mﬁ HE UMECT.

Onpenenenue. Cucrema JMHEHHBIX YPAaBHEHUH — 3TO CHCTEMA,
B KOTOPOit BCe (PYHKIIMHU JIMHEHHEL, T.€.

anx, +a,x, =b

ayX +apx, =b,

PenreHys cucTeMbl JIMHEHHBIX YPaBHEHHH OTNIPEACAIOTCH YCIOBHAMHU:
1. CucreMa He uMeeT pellcHMH Torga M TOJNBKO TOraa, Korzaa
a,,ay, — a),a, =0, HO TIpH 3TOM ay,b, # a, b, W a,,b, # a,,b, .
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2. CucreMa UMeeT €IMHCTBEHHOE PEILIEHHE TOTAa M TOJBKO TOraa, Koraa
ayay —a,a, #0.

3. CucreMa uMeer O€CKOHEYHO MHOTO PEIICHHH TOTAA M TOJIBKO TOr/a,
Korza

4,0y, — G,8, = apb, —ayb, = a,b, —a,b =0.

2.2. HepaBeHcTBa

Onpenenenue. HepaBeHCTBO ¢ OXHON IMEPEMEHHOMH X — 3TO mapa
byHxumii f(x) U g(x), CBI3aHHBIE OHHUM U3 3HAKOB: >, <, 2, <. Hanpumep:

S(x) < g(x).
Onpenenenune. Obnacts nonyctuMeix 3HayeHuit (O/13) HepaBeH-
crBa f(x)*g(x), rae *e€{> <, 2,<} — 3TO MHOXECTBO TeX 3HAYCHHIl

TIEPEMEHHOI, MPH KOTOPHIX OJHOBPEMEHHO OMNpefeNeHbl 00e YacTH Hepa-
BeHCTBA f(x) M g(x).

Onpenenenue. PeumeHue HepaBeHCTBa — 3TO 3HauYEHHE Iepe-
MeHHOH, koTopoe ynopierBopsieT O/]3 U mpH KOTOPOM HEPABEHCTBO 00-
pallaeTcs B BEPHOE YHCIIOBOC HEPAaBEHCTBO. PeNIMTEL HEpaBEHCTBA O3HAYa-
€T HaliTH BCE €ro KOPHH WK JI0Ka3aThb, YTO KOPHEH HeT.

Onpenenenne. HepaBenctBa f(x)* g(x) m p(x)*, h(x), rae
* k€ {>, <, 2, s} , Ha3bIBAIOTCSA PAGHOCUTbHBIMU, €CITA COBIANAIOT MHO-
xecTBa MX pemieHuii. HepaBeHcTBO f(x)*, g(x) HasbIBaeTcs CleCTBHEM
HEpaBeHCTBa p(x)*, h(x), ecln Bce pellleHHs HepaBEHCTBAa p(x)*, h(x)
ABJIAIOTCS OHOBPEMEHHO PEIICHHAMH HEPaBeHCTBa f(x)* g(x).

Ksanparnue HEPABEHCTBA

Onpenenenne. KsaaparHrie HepaBeHCTBA — 3ITO HEPABEHCTBA,
CBOIMMEIE K BUAY

ax®* +bx+c<0,

rae a, b, ¢ — uncnoBsie KO3(pGMIHEHTE], 3 X — TepeMeHHAs WIH HEH3BECT-
Has. Eclm HepaBeHCTBO HMeeT BHA

ax’ +bx+c <0,

TOQ I'OBOPSIT, YTO HEPABEHCTBO CTPOTOE.
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Jns pemeHust KBaApaTHBIX HEPAaBEHCTB MCIONB3YIOT JBA OCHOBHBIX
JTana:
1. Pewenue xBanpaTHOro ypaBHeHus ax’ +bx+c=0;
2. Vcnonb3oBaHue YHCIOBBIX IPOMEXYTKOB.
[lycTs yxe pewmieHo KBaipaTHOe ypaBHeHHe ax’ +bx+c=0. Bo3-
MOXHBI CJIEIYIOIIHE CHTYaLNH:
1. Her xopueii. Torma, ecnu HCXOZHOE HEPABEHCTBO MMEET BHJ
ax’ +bx+c<0 (mm ax* +bx+c<0)u
a) CyILIECTBYET TAKOE YHCIIO W, 9TO aw’ + bw+ ¢ > 0, TO ypaBHEHHE He
HMEET pelICHUH;
6) He CyLIECTBYET TaKoro 4ucia w, 4to aw’ +bw+c >0, To moboe
YHCIIO ABNAETCS PEIICHHEM YpaBHEHHUSA;
2. Tlomyumnu kopHM x,=p WU x,=gq. Ilyctb mns ompeneneHHOCTH
D £ q . Bo3MOXHBI clieqylonne CHTyalnH:

1) y=ax’ +bx+c 2) y=ax’ +bx+c
p q x \/ .
P=q x
3) y=ax’ +bx+c 4) y=ax’ +bx+c
P=q .-
x
p q -~
/ x

KoTopsle B cBOIO 0O4Yepeab MOXKHO 3allMCaTh B BHE YHCIOBLIX TIpOMe-
KYTKOB!

+ - + + +
1 p q 2) P=4q
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BV Yy,
3 P4 sy P4 ]
TTOCKONBKY pelaeTcss HEpaBeHCTBO ax’ +bx +¢ <0

(wm ax® + bx + ¢ <0), To pemrerusaMM 6YTYT

1) p<x<q(p<x<gq) um xe[p;gl(xe(p;9);
2) x = p (Her pelIeHHH);

3) [XSP[[KPJ um x € (~o0; p]U[g; + )
x2g\|x>q
(xe (=0 pU(g; +0));
4) x — moboe (x # p wmm x € (—o; p)U(p; +©)).

Ipumep. Pemnte HepaBeHCTBO 3x% — x — 3 >0.

L 5
Pewenue: PaznoxuM KBagpaTHBIH TpexwieH 3x2 - x—= Ha MHOXH-

1. 17151 3TOro HaAEeM ero KOpHH:

Omeem: x € (—oo; -1 U 2; +oo) .
2 6
PauuoHaibHble HePaBEHCTBA

OnpeneneHue. PaunoHansHbIE HEPABEHCTBa — 9TO HEPAaBEHCTBA,
CBOJMMBIE K BHIY

P(x)<0,

r1e P(x) — npou3BOJIBLHBIN MHOTOWIEH, a X — MEPEMEHHASA WIH HEU3BECTHAA.
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Ecnu HepaBeHCTBO UMeeT BUA
P(x)<0,

TO FOBOPSIT, YTO HEPaBEHCTBO CTPOTOE.

I[IDI PEUICHHA pallHOHATIBHBIX HEPABCHCTB UCTNIOJb3YIOT IBa OCHOBHBIX
JTamna.:

I. Pemenue paioHanbsHOTO ypaBHeHusa P(x) =0
2. Hcnonp3oBaHHE YHCIOBBIX MPOMEKYTKOB.

Onpenencuue. JpoGHO-palHOHANIBHEIE HEPABEHCTBA — 3TO He-
paBEHCTBa, CBOANMBIE K BUIY

P <0 P <0
0(x) 0(x)
rae P(x) u ((x) — mpou3BONbHbIE MHOTOWIEHE], @ X — IIepeMEHHas WK HEeu3-
BecTHas. [IpuyieM MHorowieH ((x) He SIBJISETCA TOXACCTBEHHO PaBHBIM HYIIO.

OCHOBHEIM METOJIOM pEIIEHUS NOJOOHBIX HEPABEHCTB SABIISAETCA MX CBE-
JIeHHE K pallHOHAIBHBIM HepaBeHCTBaM:

PX) 0w {P(x) 0(x)<0
o(x) ~ O(x)#0

P(x)
Q(x)

b

<0 P(x)-O(x)<0

IloJsie3Hble COOTHOWIEHHS NIPH PellleHHH YPaBHEHHH U HepaBeHCTB

IMpu Haxoxnenuu OJI3 ypaBHEHHH M IPU pEIIEHWH HEPABEHCTB HHO-

rzaa ObIBAalOT MONE3HbI CIICAYIOUME COOTHOMIEHHS, UCTHHHbIE TPH JTIOOBIX
a20,b20:

4852 @b>0); 242<2 (a-b<0).
b a b a

Kpome Toro mis mobsix a u b:

la+b|$|a|+|b

a+b|2|a|-|b|; @’ + b 22|ab].

b4
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3. @ynxyuu

Onpenenenue. OyHKUUI — 3TO TaKas 3aBUCHMOCTEL NIEPEMEHHOM
¥y OT HepEeMEHHOM X, IIPH KOTOPOH Ka)XIOMY 3HaUEHHIO MEPEMEHHOH x co-
OTBETCTBYET €IWHCTBEHHOE 3HaueHHe nepeMeHHOH y. OOBIYHO AAHHYIO
3aBUCHMOCTD 3aIlIHCBIBAIOT B BHAC

y=f(x

TlepeMeHHast x Ha3bIBACTCA HE3AaBUCHUMOM NMEPEMEHHOM WM apryMeH-
ToM. IlepeMeHHas y Ha3pIBaeTCsH 3aBHCHMOH HEPEMEHHOH M FOBOPAT, YTO
nepeMeHHas y ABIsieTCs (PyHKUHMEH OT NepeMEHHOI x.

Onpenenenue. Obaacmov onpedenenus ¢ynkyuu (O0P) — 310
BCE 3HAaUCHHU HE3aBHCHMOMH NEpEeMEHHOM, JUIA KOTOPBIX BhIpakeHHe f(x)
ONpe/IeNIEHO, T.6. HMEET CMBICT; obrnacmb 3nauenuii gynxkyuu (030) —
3TO BCE 3HAUEHHMsA, KOTOpHIC MPUHUMACT 3aBHCHMas nepeMeHHad. Ecnn 3a-
JlaHa HeKoTopass QYHKUMA f, To 00nacTe ee onpeaeneH:us H 3HaYeHUs 000-
3HayaloT COOTBETCTBEHHO D(f) u E(f). '

I'padux GYHKIMH — 3TO MHOXKECTBO BCEX TOUEK KOOPAMHATHO#H ILIOC-
KOCTH, aGCLICCHI KOTOPBIX PABHBI 3HAYEHHMSM apryMEHTA, a OPIIHATH —
COOTBETCTBYIOIIHM 3HaYeHUAM (PYHKIMH.

Hynu ¢yHKUMH — 3TO 3Ha4YeHHsA apryMEHTa, MpH KOTOPBIX QYHKIMA
ofbpaiiaetcs B HyJIb.

Onpenenenue MOHOTOHHOCTH. DyHkima f Ha3siBaercd
BO3pacTalollel Ha HEKOTOPOM MPOMEXYTKe J, ecitd Wig moOsIX Xx;,x, € I

TaKHX, YTO X;<x, BepHO HepaBeHCTBO f{x))<f(x;). ®yHKUMs f Ha3bIBaeTCA
yOBIBaIOLIEH Ha HEKOTOPOM MPOMEXYTKe [, ecl Ui MobbIX X,,X, € I Ta-

KHX, 9TO X <X, BEpHO HepaBeHCTBO f{x|)>f(x,).
OnpenxeneHue MOCTOAHCTBA 3Haka. OyHkuua f coxpams-

€T 3HaK Ha HEKOTOPOM IipoMexyTke I, ecnu I moboro X € I BepHo
OZIHO M3 HepaBeHCTB f(x) >0 umn f(x)<0.

OnpeneneHue orpaHudeHHoOcTH. DyHKuuA f sABISETCH OI-
paHHYEHHOH CBEpXy Ha HEKOTOPOM MPOMEXYTKE I, €CH HalineTca Takoe
4yHCeNo A, 4To Ui moboro x € I BepHO HepaBeHCTBO f(x)< A. Coorser-

CTBEHHO, GQYHKUHA f ABIA€TCA OrpaHHYEHHOH CHM3y Ha HEKOTOPOM IIpo-
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MEXYTKeE I, ecliit HaigeTcs Takoe Yhcio B, uro wis moboro x € I BEpHO
HepaBeHCTBO f(x)>B.

Onpenenenne yetHocTH. DyHkuua y= f(x) Ha3bBaeTcs

YeTHOMH, eciM AJ1A Jio00ro 3HaueHHs apryMeHTa X U3 oOnacTH onpenerne-
HHA JaHHOM QYHKUMH BBHIMOHACTCS PABEHCTRO.

f&x)=f(=x).
®yukuus y = f(x) Ha3pIBaeTCA HEYETHOM, €CilM Ui JIpOOro 3Hade-

HHA apryMEHTa U3 €€ objacTu onpeaciiCHUs BBINOJHACTCS PABCHCTBO
J(=x)==f(x).

Onpenenenune mepuoauyHocTtu. OyHkuus f(x) HasblBa-
eTcs mepHoauveckoi ¢ nepuomoM T #0, ecid Ais 1000ro 3HaueHHs

apryMenra x u3 o0nacTH omnpeleNeHHs JaHHOH (YHKLHH BEPHO pa-
BEHCTBO!

Jx=-T)=f(x)=fx+T).

OKpecTHOCTBIO TOYKH Xo Ha3bIBaeTCst JIIOOOH MHTEpBaJl, KOTOPBIH CO-
JEPXHUT 3Ty TOUKY.

OnpeneneHnue >kcTpeMyMa(no0KkanbHOTO MaKCHMY-
Ma U MHHHMyMa). Touka xo Ha3pIBaeTCsi TOUKOH MaKCHMyMa
¢yHK1IMH flx), €CNIH CYLIECTBYET OKPECTHOCTh TOYKH X, JJIsi BCEX TOYEK
X KOTOpO# BBINOJIHAETCA HEpPaBeHCTBO: f(x)< f (xo) . Touka xo Ha3bI-

BaeTcs TOYKOM MUHHMyMa GyHKUMH f{x), €clM CYHIECTBYET OKpPECT-
HOCTBb TOYKH Xo, /I BCEX TOYEK X KOTOPOH BBHIMNONHAETCS HEPABEHCTBO!

f(x)Zf(xo)-

Onpenenenue HaubGONbUWIErO0O U HAUMEHBINETO 3HAa-
qyeHUud. YHcno A apnsercs HauOONbIINUM 3HaYeHHEM (QYHKUHM f Ha He-
KOTOpOM MpOMEXyTKe [, ecnd mii moboro x €/ BEPHO HEPABEHCTBO

f(x)< A. CoOTBETCTBEHHO, YUCIIO B sBNfETCS HAMMEHBUIUM 3HAYEHHEM
GyHKUMH f Ha HEKOTOPOM INpoMexyTKe /, eciau uia moboro x € I BEpHO
HepaBeHCTBO f(x)2 B.

OmuiueM CBOMCTBa OCHOBHBIX 3JIEMEHTapPHBIX (PyHKLHIA.
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JIuneiinas pyHxums

JIuneiiHo# dyHKuMel HasbiBaeTCA QYHKIMA, 3anaHHas GOpMYIIOH BH-
nay = kx + b, rue x — aprymeHr, k u b — ko3 uimenTsl. Yucno k Haspi-
BaeTCA YIIOBEIM KO3 PHIMEHTOM MPAMOH.

CaoiicTBa HHElHOM QyHKuMH y = kx + b ee rpadux:

1. OGnacts onpeneneHus GPyHKUMH €CTh BCA YHCIOBas npsmas. O6nacTs
3Ha4eHuA ecTh Touka 0 npu k =0 u Bes npsiMast ipu kK =0,

2. Ecmu k=0, T0 QYHKIHA TOXXKAECTBEHHO paBHa 0.

3. Ecmm k>0, T0 OHa BospéC'raeT Ha Bceii npamoii; ecim k <0, To OHa
yObIBaeT Ha BCEH MPAMOii.

4. Q@yHKUMA NEepHOAUTHA, €CITH U TOJBKO eciy k =0.

5. OyHKIMA YeTHA, €CIH H TOJNBKO €ClTH k =0, 1 HeYeTHa, €CIIH H TOJILKO
ecmu b=0.

6. Touex HanGonbUIEr0 N HAUMEHBIETO 3HAYCHHUS HeT IpH &k = 0.

7. Ilpu k=0 rpadux ¢yHKUHH eCTh NpsiMast, NapaienbHat ocH Ox, ne-

pecekaromas ock Oy B Touke (0;b).

8. Ilpu k #0 rpadmk QyHKIMH ecTb NpsAMasi, NMPOXOAAILAS Yepe3 TOUKH

. _b.
(O,b)n( k,o).

y? ya
y=hx+b y=hkx+b

7 V
b ; b

e N
/ N\

I'eoMerpuuecku ko3¢ dHpeHT k OTBeYaeT 3a HaKJIOH NpAMOi y = kx + b,
a ko3¢ duIMeHT b — 3a mapajUieNIbHbIi CABHT BAOJL ocH Oy.

=y

I'nnepboantieckas GpyHKUHA

T'unepGomnyeckoit QyHkume#t HasbBaeTca dyHKIMA, 3aJaHHad ¢op-

k
MyJioii BUAa y =—+ b, rie x — apryMesr, k u b — ko3¢ duuueHTs!.
X ,
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CpoiicTBa QyHKUMH y = k ee rpaduk:
X

1. Ob6nacts ompexneneHus GyHKUHM €CTh MHOMXKecTBO Bcex x #0. O0-
JlacTh 3Ha4YeHus ecTh Touka 0 mpu k =0 W MHOXKeCTBO Bcex y # 0 mpu
k#0.

2. Ecmu k=0, 1O QpyHKUIMA TOXKAECTBEHHO paBHa 0.

3. Ecmu k>0, To oHa yObiBaeT Ha mpoMexyTkax (—oo;0) u (0;+o0);
eciaH k <0, To OHa BO3pacTaeT Ha KaX/JIOM H3 3THX IIPOMEIKYTKOB.

4. ®yHKUMS HEPHOAXYHA, €CIH H TONBKO eciii k =0

5. OyHKUMA HEUETHA, €CIIH M TOJBKO ecii k # 0, HHauYe OHa OIHOBpE-
MEHHO Y€THA ¥ HeYeTHa.

6. Touek HauOOJIBIIErO U HAUMEHBILErO 3HAYEHHA HET TIpH k # 0.

ITpu k =0 rpadux GyHKIMK ecTh IpsMas, COBMagamouias ¢ ocblo OX.

8. TIlpu k>0 rpadux ¢ynkumm ects runepbosna, npoxoasmas B [ u B III
yetBepTaX; IIpun £ <0 rpaduk ¢ynkumu ectes rumepbona, npoxoas-
mad Bo Il u B IV yeTBeprax.

~

ya A )

y:ﬁ(k<())
X

o
=y

k : k

I'paduk pyHkuuM y =—+ b nonydaercd u3s rpapuxa QyHKuMH y =—

X x
TapaJuie/IbHBIM [IEPEHOCOM BIOJBL OCH y Ha b enuHuI. ['eoMeTpHyecku Ko-

k .
3¢ OHULHEHT k OTBEYaeT 3a KPUBU3HY rpaduka y = —+ b, a koabouuueHT
X

b — 3a napasuiensHeii caBUr BAoE ocH Oy.
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KsaapaTuinaa pyHKuus

KsaapatnuHas GyHKuua — 310 QyHKUMSA, 3anaHHas GopMynoil Bha
y=ax’ + bx + ¢, e x — apryMeut, a, b,c — Kod(pdHIMEHTHI, IpHIeM
a# 0. I'paduxoM nanso# GyHkuuu ABnaercs napabona.

CsoiicTBa QyHKIMH y = ax’:

1. O6nacts onpeaenenus GYHKUAH — BCA 4ucCaoBas mpsamas. O6macts
3HaYEHHUs COBIAAAET C MOJIOKHTENbHBIM HanpasieHueM oc Oy, npu
a>0, ¢ oTpuuaTenbHBIM — 1pH a<0, 1 ecTb Touka ) mpu a = 0.

2. Ecmu a =0, To pyHKIMA TOXIECTBEHHO paBHa 0.

3. Ilpu a>0 dpynkuus yOsiBaeT Ha nmpoMexyTke (—oo; 0] 4 Bo3pacTaeT Ha
npoMexytke [0; + o) ; npu a<0 QyHKUMSA BO3pacTaeT Ha IPOMEXYTKE
(—20;0] 1 y6biBaeT Ha npomexcyTke [0; + ) .

DOyHKIMA IEPUOTNUYHA, €CITH H TOJIBKO ecitu a=0.

5. Dynxuus yeTHa, Mo3TOMY rpaguk QyHKUMH CHMMETPHYEH OTHOCH-
TenbHO ocH Oy.

6. Ilpu a>0 yyuw = 0, ipn1 a<0 yyaue = 0.

| 5 yA
y=ax

(a>0)

X

=
=y
=

y=ax

(@a<0)

I'paduk pyHkpmu y = a* + ¢ nosy4aercs u3 rpaduka QyHKuum y = a’

NapaJuIeNbHBIM [IEPEHOCOM BJOIbL OCH ¥ Ha ¢ €IMHHL BBEPX NpH ¢>0 WiH
Ha (- ¢) eOQUHHI] BHH3, eclH ¢<0.

I'padrk GpyHKIHM y = a(x — m)? nomyyaercs 13 rpaduxa GyHKIMH y = ax’
MapajUieNbHBIM [IEPEHOCOM BIOJNbL OCH X Ha m €IUHHL BIpaBo IpH m>0
WIH Ha (— m) eOUHHUL BIEBO, eciaH m<0.
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Tak Kak M3 KBaApaTHOIO TPEXwieHa ax’ + hx + ¢ BCEraa MOXHO BBIIC-
JIMTH MOJIHbIA KBaapatT a(x — m)2+ ¢, TO rpaduk NpOH3BOJILHON KBaJpaTH-
yeckol GYHKUMH y = ax’ + bx + ¢ NOIHOCTBIO OMPENEACTCA CABHIOM M
NapajljiebHbIM IEPEHOCOM B0Jb ocel OX u Oy COOTBETCTBEHHO.

BepmnHa napabosbl — 3TO TOYKa mepeceueHUs Napabolbl ¢ €€ OChIo
CHUMMETPHH.

Bepumna napabonsl y = ax® + bx + ¢ umeet KOOPAVHATHI
b b’ —4ac

2a’ 4q

CrenenHas gpyHkuus

@OyHKUMA BUIA y = X", 1€ n — IIEJI0€, HA3bIBAETCA CTEINIEHHON (pyHK-
LHEeH ¢ LeNbIM MOKa3aTeneM.
B 3aBUCHMOCTH OT 1 pacCMOTPHM 4 criy4asi.

1) n — nonoXxuTeapHOEe, YETHOC.

OyHKuMs MMeeT BuA Y = X", rae m eN.

O6nacTtb onpeneneHus D(xz'") =R.

O6unactb 3uadenuit E(x™") = [0; +oo).

OyHKUUA HemepuoAHYecKasi, T.K. 3HAaYCHHE HONb OHAa INPHHHUMAET
TOJIbKO B TOuKe x = 0.

®ynkumsa yeTHad, T.X. W(—x) = (=x)" = (=x)7)" = ()" = £ = px).
DYHKIMA UMEET OJHY TOUKY NepecedeHus ¢ ocaMu koopauHar: (0; 0).

@yHKLMA HEOTpHLIaTeNbHA Ha R.

OyHkuMA He ¥MeeT HauOOJBIIEro 3HAYCHMS; HaUMeHblUee — MpH
x=0,y(0)=0.

Cesoiicmseo. DyHkuus yobsiBaeT Ha (—0; 0] 1 Bo3pacTaer Ha [0; +0).
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2) n — HONOXKHUTENBHOE, HEYETHOE.

Ay

—4-2f102 4

2m+1

DyHKUUA UMEET BHI Y = X

D(y) = R; E(y) = R; byHKums Henepuoau4ecKas , HeYeTHas.

DyHKIMA nepecekaeT ocu KoopauHaT B Touke (0; 0).

¥(x) > 0 mpu x €[0; +o0), y(x) < 0 mpu x &(—o0; 0].

OyHKIMA BO3pAcTaeT Ha R M He MMEET HauGOIBIIET0 i HAUMEHDIIIETO
3HaYeHUH. ACUMIITOT HET.

3) n — OTpHLATENLHOE, HEYETHOE.
1
y= 2m-1 °
X

D(y) = (—0; 0)A0; +0); E(y) = (—00; 0) L(0; +0).
DYHKIHUA HETIEPHOONYECKAs, HEYETHAS.

DyHKUHNA HE IEPECEKAET OCH KOOPIHHAT.
Yx)<O0npux<0uy(x)>0mnpux>0.

DYHKIMS HE HMEEeT HAUMEHBILIETO M HAHOOJIBIIIETO SHAYECHMI.
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@ynkuusa yosiBaet Ha (—0; 0) u (0; +o0). AcumnTotel: x =0, 3= 0.

64)’
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2 2 o 2 4

4) n — oTpMLATEJILHOE, YETHOE.
|
Y == D) = (-00; 0) U(0; +o0);
x

2m ?

E(y) = (0; +0).

OyHKIKA HenepHoaMYeckast, Y4eTHast, C OCSMH KOOPMHAT He NepecekaeTcs.
Y(x) > 0 Ha Bceii obacT onpeaeeHun.

GyHKIMA He MMeeT HAMMEHBLIErO ¥ HAaKOOJIBLIETO 3HAYEHHH,

V6biBaer Ha (0; +00), Bo3pacraer Ha (—w; 0).

Acumnrotsl: x =0, y = 0.

TpuroHomerpuyeckue PyHKUUH

1. PaccMoTpuM (yHKUHIO y = Sinx.

O6nacrs onpenenenus: D(sinx) = R.

O6nacts 3Hauenuit: E(sinx) = [-1; 1] .

HaumenbLini nonoxutensusiii nepuoa: 7= 27

Tak kak LEHTpaIbHBIN YToJ, COOTBETCTBYIOLIMI MONHON OKPYXKHOCTH,
PpaBEH 27, TO TOYKH, COOTBETCTBYIOLIME YIJIaM o, (ot 27), (a+47) u T.4., COB-
Majaor.

Tak kak Kpyr CHMMeTpHYEH OTHOCHTENBHO JI000ro CBOETO TUaMeTpa, U
paBHble 0 aOCOMOTHOMN BEMYMHE YIB! TIPH CUMMETPUH NEPEXOAAT B paB-
HEBIE, TO OPAMHATHI YTIIOB O U (—0.) IPOTHBOMOJIOXHBI, T.€. Sin(—x) = —sinx,
T.€. QyHKUHUA Sinx HEYETHA.

Toukn nepeceyenus ¢ ocamu. M3 sinx = 0 noayyaeM x = tn — TOUKH
nepeceueHus ¢ ocbio Ox; U3 sin0 = y nomyyaeM y = 0 — TouKa mepeceye-
HHi ¢ ocbio 0y,

sinx > 0 npu x €(2nk; © + 2nk), k €Z;

sinx < 0 npu x e(nt + 20k, 21 + 2nk), k €Z.
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Hau6onpniee 3HaueHue: sinx =1 npu x = —7-2[— +27k  k Z.

. . b4
Haumensmee 3HayeHue: sinx =—1 npu x = >y +27zn,n eZ.

DyHKIMA BO3pacTaeT HAa IPOMEXYTKAX
z +27n; z +27n eZ
2 ) s

yOBIBacT Ha MPOMEXYTKAX [g+ 2rn; 37”+ 27m] , h €Z, rpaduk PyHKIMH

ACHMIITOT HC UMCCT. -
y

1
b
—MO N

2. PaccMOTpHM QYHKIMIO y = COSX.

D(cosx) =R, E(cosx) =[-1; 1].

HaumMmensmii nonoxutenbHeli nepuon: I'=2x.

IToctpouM Ha €AMHMYHON OKPY)KHOCTH TOUKH 4 M A', COOTBETICTBYIO-
mme yriaam o 4 (—o). Tak kak Kpyr CHMMETpH4€eH OTHOCHTENbHO 0x, a paB-
HBbIe 110 a0COMOTHOM BEIMYMHE YT/l IIPY CHMMETPHH NIEPEXOAAT B PaBHbIE
YIJIBL, TO TOYKH A U A' CHMMETPHYHBLI OTHOCHTENBHO Ox, ClIeHOBATENILHO, X
abCImcCh! paBHEL, T.€. COS(—X) = COSX, T.€. COSX — YeTHasd GyHKIHL.

. ‘ T
Tlepecedenue ¢ Ox: Haiinem u3 ypaBHeHHs cosx =0, T.e. x = 3 +7n,neZ

Iepeceuyenne ¢ Oy: cosO=y = y=1.
TIpoMexyTkn 3HAKOIOCTOSHCTBA:

cosx > 0 npu x e(—§+2nk;g+21rk),k eZ;

cosx <0 mpu x e(§+2nk;37n+2nk),kez.

HauGonbmee 3HayeHune: cosx = 1 npu x = 2nn, n Z.

HaunmMeHpniee 3HaYeHHE: cosx =—1 npu x =n + 27tn, n €Z.

@DyHKIMA BO3PACTaET HAa TIPOMEXYTKAX

[r + 2nn; 21 + 2nn], n €Z, yObiBaeT Ha MpoMexyTKax [27n; n + 27nn],
n €Z, rpadpuk GYHKUHH aCHAMITOT HE UMEET.
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3. Oyukuusa tgy = S x

T
npu x # —+ nk , k €Z, Ha3bIBaeTCA manzeH-
cos x 2

COM yTTIa X.
O6nacth ompeneneHuss — BCe ACHCTBUTENBHBIE YHCIa KPOME TOYEK

T
x=—+7n,n €.

O6nactb 3HaYeHHH E(tgx) = (—o0; +00).
Hanmensungi nonoxuremsHbii nepuon 7 = m: wig moboro x €D(tgx)

—sinx
CIIpaBeUMBO tg(x+m) = = {gx, CEIOBATEJIHO, T — MEPHOH (YHKIUH.
—cosx
sinx =0 .
IMycts tgx = 0 < &x = 7n, n €Z, T.6. T — HAUMEHBIIHI
cosx =0

TOJIOXKHTEIbHbIA MMEPHOA.

tg(—x) _sin(zx) _—sinx _ —tgx, GyHKIMA HEYeTHA.

Ilepeceyenne ¢ ocblo abcuMcc HaiigeM u3 ypaBHeHHA tgx = 0, x = 7,
n €Z; c ocblo opaHHaT U3 tg0 =y = y =0.

tgx>0npux {nk;g+nkj,keZ;

tgx<0npuxr{—§+7rk;nk},keZ.

DyHKIMA HE UMeeT HauOOJIBILIETO ¥ HAUMEHBLIEro 3HAYECHHH.
CsoiicTB0. DYHKUHS BO3pacTaeT Ha KAXKAOM U3 HHTEPBAJIOB

(—£+nk;£+nk) k eZ.
2 2
Hdoka3szaTenscTtB o. PaccMorpuMm untepai (0; —725).

T .
Ilycth 0<x < x5 < 5 31ech sinx BO3pacTaeT, a Cosx yObIBaeT, MOITOMY
0 <sinx; <sinx; < 1; [ 2cosx, >cosx, >0.
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IMogenue MouIeHHO HEPABEHCTBA PA3HBIX 3HAKOB, COAEPXKAIIME TOJb-
sinx, _sinux,
<L ——

KO HOJIOXKHTCIIBHBIC YHCIIA, MTOITYYHM . AHaJIOTHYHO NOKa-

COSX, COSX,

: n
3BIBAETCS BO3pACTaHHE Ha (—E; 0} .

T
I'paduk HMeeT BepTHKAIbHbIE ACHMIITOTHI X = > +nk,k €Z.

Ay

2n

=y

cosx
4. OyHKIHA ctgx = npH x # 1k, k €Z Ha3BIBAECTCSA KOMAaH2eHCOM

sin x
yrna x. O6nacte onpeieneHus — BCe ACHCTBUTENBHBIE YHCIIa KPOME TO-
4eK x = nk, k €Z, E(ctgx) =R.

Hanmenpmmi nonoxutensHeli nepuos I = n. DyHKUHA HEYETHa,
AHAJIOTHYHO tgx.

[lepeceuenue ¢ ocklo abeipce HaiaeM U3

ctgx=0> x=§+nn,n eZ.

Touek nepeceyenms ¢ Oy Her, T.K. npu X = 0 QYHKIMA He OlpeesieHa;
ctgx>0rxpnxe(nk;g+1tk),
keZ;ctgx<0npnxe(—§+1tk;nk),keZ.

dyHkuusa He UMeeT HanGoJBIIEro H HAUMEHBIIETO 3HAYSHHIA.
Dyniama yObIBacT Ha KXIOM M3 HHTEPBAIOB (1n; T+ 1tn), n €Z, [0Ka3a-
TEIBCTBO AHAIOTHYHO JOKA3aTENbCTBY I QYHKIUY tgx.
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I'paduk GyHKIMH UMeeT BEPTUKATIbHEIE aCHMIITOTHL X = Tn, n €Z.

IHoka3zaTeabHan PyHKUHS

Myctea eR,a>0,x eR, ecnua =1, T0 a" = 1 s moboro x.
Iycts a # 1. s moGoro x €R MOXHO HalTH palMOHATILHBIE p U ¢ TaKue,
410 ¢ <x < p. Toraa YKCIoM d* GyIeM CUMTATb TAKOE YHCIIO, YTO

a*<y=a"<a’, rae a>1
a?<y=a"<d’, rne O<axl

JUIA BCEX p M ¢ TaKHX, 4TO g <x < p.

Teopema 1. Ecnia>0,a# 1, 10 d" > 0 ans mo6oro x.

Cnenctsue: ecady<0,To ypaBHEHHE d' = y HE HMEET KOPHEH.

DyHKUMA y = a" Ha3BIBAETCA NOKA3AMENbHOU, @ — OCHOBAHHE.

D(a") = R, E(a") = (0; +o0)

OyHKIMS HEnepHoauyeckas, 11000e U3 CBOMX 3HaY€HUH OHa NMPUHUMA-
€T POBHO B OJHOI Touke. DyHKIMA HE SBIAECTCA HY YETHOM, HH HEUETHOH.

IMepeceuennii ¢ ocbio 0x Her; npu x = 0, y= a’ = 1, nepeceuenue
¢ ockio Oy B Touke (0; 1).

@DyHKLHMA [OJOXKUTEABHA NP BCEX X, HE UMeeT HaubonblIero U Hau-
MEHBIIEro 3HAYEHHM.

DyHKIMA MOHOTOHHA; IIpH a > | Bo3pacTaeT, nnpu 0 < a < 1 yOsiBaer.

[lycte a > 1, p u ¢ — paunoHanbHEIE; g < p.

Torma & - a’ = a’(@”7-1); a’>0; cnenosarensHo, 3HaK pasHoctu @ — a’
onpezensercs 3Hakom @’ 7 — 1.

m m

Myctbp—g=2>0,tornaa>1=d">1= (a")>1= a" >1,
n

Te.d iI>1=d>d.
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U3 onpeleneHus CTENEHH YMCIa C AEHCTBUTENBHBIM II0OKA3aTeNeM
cnenyer, uro & > a’ qnap > q; p, q €R.

PaBeHcTBa GLITL HE MOXET, T.K. YPABHEHHE @' = y BCETAA HMEET E€UH-
CTBEHHBIN KopeHb. AcumnToTa rpaduka y = a* — ocb Ox.

a>1 O0<axl

Jlorapn(bmnqéckaﬂ dbynxuus

@yuxuus Buaa y = log,x, a > 0, a # 1, x > 0, HassiBaeTcs s02apucgh-
MUYECKOU.

D(logzx) = (0; +w0); E(logsx) =R.

OyHKUUSA HE ABIACTCA MEPUOAHYECKOM, YETHOH HIIM HEYETHOH, Tak
KaK ompeesieHa ToNbKo g x > 0.

Ilepeceuenne ¢ ocnio Ox:

logx =0 = x =1, Touka (1; 0).

Ipu a>1 y(x)>0 npu x > 1, y(x) < 0 opu x €(0; 1).

IMpu 0<a <1, y(x) >0 npu x € (0; 1), y(x)<0 mpu x & (1; +o).

OyHKLMA HEe HMeeT HaUOOJIBIIEro H HAMMEHBILIETO 3HAYEHHIH.

CsoiicTBo. Ilpn 0 < a < 1 dynkuua yobiBaeT Ha BceH obnacTu onpe-
JelieHus, py a>1 — Bo3pacraer.

Acumnrora rpaguka pyHKUHH — OCbh opauHart x = 0.

a>1 O<ax<li

o x X
0/1 " o \==
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4. Hauana mamemamuueckozo
ananusa

4.1. Hpon3Boanasn

Onpenenenne. Ilycts HekoTopas ¢yHkuus flx) ompeneieHa Ha

HEKOTOPOM IpOMexyTke I, X — TOYKa 3TOro APOMExyTKa, 4ucino h#0

TaKOBO, YTO Xot+/ TaKKe NPHHAUIEKUT npomexyTKy 1. Torna npoussooroii

dyHkyuu fix) 6 mouxe xp Ha3bIBaeTCA Tpele Pa3HOCTHOrO OTHOWICHHS

Sy +h) = f(xy)
h

IIpoussoanas dyukumu fx) B Touke Xxo obo3Hauaercs f'(x,).

Ecnn ¢pyHkims f{x) uMeeT NpOU3BOAHYIO B HEKOTOPO# TOUKE Xg, TO JiaH-
Has QyHKIMA Ha3biBaeTcs auddepeHUHpyeMOii B ITOH TOUKe.

Ecau ¢ynkuusa f{x) umMeeT NpoU3BOJHYIO BO BCEX TOYKAX HEKOTOPOIO
NPOMEXYTKa, TO AaHHas (QYHKUMsA Ha3biBaeTca audepeHunupyeMoii Ha
ITOM IIPOMEXYTKE.

I'eomeTpHueckuil cMBICT NPOM3BOJHON HekoTOpoi AuddepeHLupye-
MO#t QYHKLMH 3aK/II0YaeTCA B TOM, YTO 3HAYEHHE MPOU3BOAHON (QYHKUHU
B HEKOTOPOH TOYKE DAaBHAETCS YIJIOBOMY KO3G(HIHEHTY KacaTelbHOH,
NIPOBEAEHHOH K rpaduKy 310l QPyHKIMM B JaHHOH TOYKE.

YpaBHEHHE KacaTeNbHO# Kk rpaduky ¢yHkuuu f{x), nuddepeHuupye-
MO B TOUKE Xg, HMeeT BHA y = f'(x,)(x — x,) + f(x,) .

npu h —> 0 (ecau 3TOT Hpenen CYLIECTBYET).

Ilpon3Boanbie 1eMEeHTAPHBIX PyHKUHHA
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y=c y'=0 y=ax+b y=a
y=x y =2 y=x3 y’=3x2
_1 /_‘_l ' 1
= Y= y=vx Y=
y=xa yy___axa—l y:ax y:= xlna
_1 '__1 __1 Mo l
y=lnx Y =3 Y= 108X xIna
y=sinx Y = cosx y=cosx y' =-sina




Six) fx) fix) fx)
‘ , 1 ¢ Y 1
Yoy 7 cos? x y=ce sin? x
. Y= 1 Y= 1
= arcsin x = = arccos X =
Y 1-x? ¥ 1-x?
= arct | _ ¢ ' 1
y=arctg x y — y = arcctg x y g

Ecnu B TOYKe X CyIIECTBYIOT MpOH3BoAHbIE GYHKIMH 2(x), v(x), TO
COpaBETNBBI COOTHOLICHHS:

WtV =uxv,(u-v)y= u'v+uv;
’

u u'v-—u ,
21222 o
v v

IMpoussozaHas dyuxuuu Buaa y = flax + b) paBua y' =af'(ax+b) .

®ynkuua Buaa f{g(x)) HazpIBaeTCA CIOXKHON QyHKIMEH.
ITpousBoxHas CAOKHOM (YHKIMH HAXORHUTCA NO hopmyIe:

y'=f(gx) = f'(gx) g'(x).

4.2. UccnenoBanne GpynKuuii

Ecmu f'(x) >0 Ha HEKOTOPOM NPOMEXYTKE, TO QYHKIHSA BO3pAcTaeT

Ha 3TOM IIPOMEKYTKE.
Ecmn f'(x) <0 Ha HEKOTOpPOM IpOMeEXyTKe, TO GpyHKuHUs yObIBaeT Ha

3TOM MPOMEXKYTKE.

Onpenencune. Touka xy HaspIBaETCA MoyKkow makcumyma HyHK-
1 y = f{x), ecnu CyLIEeCTBYeT Takasi OKPECTHOCTh TOYKH Xg, YTO MPH BCEX
X # X, 13 3ToH okpecTHOCTH f{x)< flxp).

Onpenenenue. Touka xy HazeIBaeTCsA Moykou MuHumyma GHyHk-
M y = f{x), €ClIM CYLUECTBYET Takasi OKPECTHOCTE TOUKH Xg, YTO [PH BCEX
X # x, u33T0H okpecTHOCTH f{x) > f{x0).

Touku MakcuMyMa M MUHMMyMa (QYHKIMH B COBOKYIHOCTH Ha3blBa-
10TCH moyKamMu IKcmpemyma 3Toi GYHKLUHH.
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Teopema. [Iycts flx) — nuddepenuupyemas HyHKLHMS, TOTAA ECIH Xo
— TO4YKa 3KCTpeMyMa 3Toi dyHkunu, T0 f'(x,) =0

Te To4KH, B KOTOPHIX NPOM3BOAHAA (DYHKLMH paBHA HYIIIO, HA3BIBAIOT-
CSl CTaLMOHAPHBIMH.

Teopema. Ilycte dyuxuma flx) auddepeHuupyema Ha HHTepBaie

(a,b),xye(a,b) ,u f'(xy)=0 Torna:

1) ecnu npu nepexone Yepe3 TOUKY xo QyHKuUHH f{x) ee MPOU3BOAHAA Me-
HSET 3HAK C «+» Ha «—», TO Xg— TOYKa Makcumyma (pyHkumu fx).

2) ecnu npH mepexone Yepes TOUKy Xxo GyHKUHH flX) ee MPONU3BOAHAA Me-
HSET 3HAK C «—» Ha «+», TO Xo— TO4YKa MUHUMYMa QyHKuMH fx).

4.3. IlepBooGpa3Hast u HHTerpaJl

On peaenenue. IlycTh Ha HEKOTOPOM MPOMEXYTKE BBITIOIHACTCS
F'(x) = fix), rorna ¢yskuus y = F(x) HasbIBaeTCs nepgoobpasnou Hns
dynxunn y = f{x).

Teopema 1. Tlycts F(x) — nepBooOpa3zHas ans f{x) Ha HEKOTOPOM
npoMexyTke, Toraa gyukuus F(x) + C Toxe sBisercs neppoobpasHoi A
f(x) Ha TOM ke mpomexcyTke, rae C — NMpoH3BoIbHAsg KOHCTAHTA.

Teopema 2. Ilycts F(x) — mepBoobpasnas ais fix), G(x) — mns g(x),
torga F(x) + G(x) — nepBoobpasuas mis fix) + g(x).

Ilycte F(x) — nepBoobpasHas st flx), kK — KOHCTaHTa, TOraa
kF(x) — nepBooOpasHas mis kf(x). »

Iycts F(x) — nepBoobpasHas ns f{x), k, b — KOHCTaHTsl, k+0, Toraa

—,1(~F (kx + b) — nepBooOpasnasn mis flkx + b).

Tabauya 2

IlepBooGpa3Hbie 3JIeMeHTAPHLIX QyHKUHH

Sx) F(x)
0 C
1 x+C
x (x*/12)+C
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Sx) F(x)
n+l
X" n# -1 I _+cC
) n+l
1/x, x>0 Inx +C
1/x* —(1/x)+C
1
T 2\/; +C
X
e e&+C
sinx —cosx+C
Ccosx sinx + C
1
+
sin? x —otgx ¢
1 tgx + C
COS2 X gx

IIycth HaM HEOOXOAMMO HAWTH IUIOmManb (UIrypsl, OrpaHHYECHHOM
rpadpuxoM y = f{x), u npsamemMu y = 0, x = a, x = b. Jna npocToTH pEATNo-
JaraeM, uro flx) > 0 Ha [q; b].

Pa3oObeM 0Tpe3ok [a; b] Ha n paBHBIX YacTeil TOUKaMH
Xp=a<x <..<x,=b. Ha kaXIoM 13 OTPE3KOB [X}.;, X;] MTOCTPOHM IPSIMO-
YrONBHHUK BbICOTSI f{x;. ;). CymMMa rtoazeit Bcex MpsMOYTOJILHHUKOB:

Z(a,b)=’%"-(f(xo>+f(xl)+...+f(x"-.».
Ay

y =Ax)

A

Db

a=Xx, Xy|X, X1 b=x,
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IIpy  HeorpaHH4YeHHOM YBENIMYEHHH M  CYIIECTBYET Mpenen
S =1lim Y (a,b), KOTOpBIil ABIAETCA MCKOMOH MJIOWIANLIO. DTOT Mpeaen

=X

Ha3bIBaeTCs OIpe/eIeHHbIM HHTerpaioMm f{x) ot a a0 b u obo3Hauaercs

b
Jf(x)dx.

Teopema 1. Eciin dpynkims y = f{x) HenpepriBHa Ha [a; b], To cnpa-
b
BequmBa dopmyna: [f(x)dx= F(b) - F(a), rue F(x) — nepBooGpasHas

i fix). Oto popmyna Herotona-JleiiOHuua.
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5. F'eomempusn

5.1. IlnanuMeTpus

TIpH3HaKH PaBeHCTBA TPEYTOILHHKOB

Onpenenenve. Jlpa TpeyroNbHHKa Ha3bIBAIOTCS PABHBIMH, €CJIH HX

MOXHO HAJIOXXHUTH APYT HA Apyra Tak, 4TOOBI OHH COBIAJIH.

1)

2)

3)

1

2)

3)

(TlepBHlit IPHM3HAK PABEHCTBA TPEYTONLHHKOB — MO JIByM CTOPOHAM H
yIJ1y MEXAY HUMH).

Ecmu B AABC n AAIB|C] ZBAC = ZB]A]C], AB = A]B[, AC = A]C],
10 AABC= AA.B.CI.

(Bropoii npu3HaK paBeHCTBa TPEYroJibHUKOB — MO CTOPOHE M IpHlle-
JKaIHM K Hell yriam).

Ecnu B AABCu AAIBlC] BC= BlCl, ZACB = LA]C]B],

ZABC == 4AlB|C1, 10 AABC = AA[B]C].

(Tpetnii npu3HaKk paBeHCTBA TPEYTOJILHHKOB — IO TPEM CTOPOHAM).
Eciu B AABC n AA]B]C] AB = AlBl, AC= A|C|, BC = B|C|, TO
AABC = AA]B]C].

IIpu3naku nopoGus TPeyroaLHHKOB

(TlepBbiii mpH3HaK NOJOOHS TPEYroNbHUKOB — MO ABYM yriam). [lBa
TPEYIrOJIbHHKA SABIAIOTCA l'lO}.IOﬁHBIMPI, €CNIKH ABa yrjla OJHOIo Tpe-
YTOJIbHHKA PaBHBI IBYM yTJlaM APYTOro TPEYTrOJIbHUKA.

(Bropoit npu3Hak nofo6HA TpeyYrobHIKOB — [0 IByM CTOPOHAM H yT-
Jy Mex 1ty HumH). JIBa TpeyrojibHUKa SBIAIOTCA NOJOOHBIMH, €CIH JBE
CTOPOHbI OJIHOTO TPEYrOJIbHHKA NPONOPLHOHAIBHBI JABYM CTOPOHaM
JPYTOro TpeyrojibHHKA, a YIIIbl MeXIY STHMH CTOPOHAMH PaBHEIL.
(Tperuii mpu3Hak MomoOMs TPEYrodbHMKOB — IO TPEM CTOpPOHaM).
JBa TpeyronbHHKa SBAAIOTCSA MOJOOHBIMH, €CJIM BCE CTOPOHEI OJHOIO
TpEYroJibHHKa MPONOPUHOHAIbHBI CTOPOHAM APYTOro TPEYTOJIbHHKA.
CyMMa BHYTPEHHHX YTJIOB TpeyrojibHHKa paBHa 180 rpanycos.

Hepanencr BO TPEYroJIbHHKA: BO BCAKOM TPEYTOJbHUKE KaXKaaa €ro

CTOpPOHA MEHBILIE CYMMBI IBYX JPYTHX €ro CTOPOH.

Teopema IIndaropa: B npamMoyronsHoM TpeyrojbHHKE KBaJpaT I'H-

[TOTEHY3bI PaBEH CyMME KBa/IpaTOB KaTETOB.
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Teopema kocunycos: KBampat mo60ii cTOpOHBI TPEYTONBLHHKA paBeH
PasHOCTH MEXIy CyMMOH KBagpaToB ABYX APYTHMX CTOPOH M YIBOCHHBIM
MIPOH3BEACHHEM 3THX CTOPOH Ha KOCHHYC YTJla MEXIY HUMH.

Teopema cuHycoB: OTHOLIEHHS CTOPOH TPEYTOJNBHHKA K CHHYCaM
TIPOTHBOJIEXKAIIMX YFJIOB PaBHBI MEXIY COOOM.

IInomane TpeyronbHHKa paBHA MOJOBHHE IPOU3BEACHUA ONHOH U3
€r0 CTOPOH Ha [IPOBEJEHHYIO K 3TOH CTOPOHE BBICOTY:

1
S= 2 ah.
ITnomans moboro TpeyronbHuKa paBHa MOJAOBHHE MPOM3BEACHHUA JIIO-

OBIX IBYX €T0 CTOPOH Ha CHHYC yTJla MEXIY HUMH.
®opmyna I'epona uis wIomaan TpeyroabHUKA:

S=\p(p-a)p-b)p-c)

a+b+c
rie a, b, c — IMHBI CTOPOH TPEYTONBHUKA, a p = T — MOIyTEepH-

METp TPEYTOIbHHKA.

Onpenenenue. [lapamnenorpamMm — 4-yroiabHHUK, B KOTOPOM IIPO-
THBOIOJIOXKHbIE CTOPOHBI ITONAPHO NMapaLIebHBI.

Teopema 1 (CBOHCTBO CTOPOH H YIJIOB MapajuiesiorpaMma).
Ilycte ABCD — mnapamnenorpamm. Torma AB = CD, BC = AD,
LA=ZLC,LB=/4Dwu LA+ ZB=180°.

Teopema 2 (mpuU3HaKH NapaLIeNIOrpaMMa).
Ecnu B BeIMyKioM 4-yronsuuke ABCD: unu 1) AB = CD u BC = AD,
unu 2) AB = CD u AB || CD, 10 ABCD — napauienorpamm.

Teopema 3 (cBOiCTBO qHaroHanei).
ITycts ABCD — napannenorpamm, AC N BD = O.
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Torma AO=0Cu BO=0D.

Teopema 4. (NpU3HaK MapanenorpaMma).

Iycts ABCD — 4-yrombunk, AC, BD — ero auaronamu, AC N BD = O,
AO = OC, BO = OD. Torna ABCD — napajuienorpamm.

[Inomans mapawienorpaMMa paBHa MPOM3BEJCHHIO €r0 CTOPOHBI Ha

BBICOTY, ONYHIEHHYIO Ha 3Ty CTOPOHY.

Tpaneuus

Onpenenenue. Ipaneyus — 3mo 4-y201bHUK, 8 KOMOPOM O8e
NpOMUBONONON’CHIE CMOPOHYB NAPAINENbHBL (OCHOBAHUA mpaneyuu), a 0ee
Opyaue — nem (6oxoevie CMOPOHbI mpaneyuu).

[Inowmane TpanmeuyH paBHa NPOM3BEACHHIO NOTYCYMMBI €€ OCHOBaHHIA
Ha BBICOTY.

Onpenenenue. Cpeonss nuHuA mpaneyuu — 3mo OMpe3oK, Co-
EOUHsAIOWUL CepeOUHbl ee HOKOBbIX CMOPOH.

B C
p 0
A
D E>

Teopema. Ilycts PQ — cpeanss inuus tpaneuun ABCD.
Torna PQ || AD, PQ || BC,

PQ=%(AD+BC).

IInomans Tpaneuny paBHa NPOU3BENCHHUIO €€ CPEAHEH THHUH Ha BHI-
coTy.
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IIpaBH/IbHbIE MHOTOYTOJILHHKH

Onpenenenue. MHO20y20nbHUK HA3bIBAECMCA BbINYKILIM, €CITH
3TOT MHOTOYTOJIbHHK LIEIMKOM HaXOOWTCA B OJHOH NOJIYTUIOCKOCTH OTHO-
CHTENBHO JII000H NPSMOiA, conepiKaliieii ero CTopoHy.

CyMMa Bcex BHYTPEHHHX YTJIOB BBIMYKIIOTO #-YTONbHMKa paBHa
180°(n—2).

Beinykiblii MHOTOYTONBHHK HAa3bIBACTCS NMPAaBHIIBHBIM, €CIH BCE €ro
CTOPOHBI U YTJIbl PaBHBI.

OKpYXHOCTH

KacarenpHas K OKpYXXHOCTH U €€ cBoiicTBa. LleHTpanbHEBIi U BIIHCaH-
HbI# yrabl. JInuHa okpyxHocty. [Tnomans kpyra

Onpenenenue. OKpyscHOCMb — MHONCECMBO 8CEX MOYEK, PAG-
HOyOaneHHblx om OaHHOU mouku (yewmpa okpydxcrhocmu). Paguyc ok-
PYKHOCTH — OTP€30K, COCAMHAIOLUI TOUKY OKPY>XHOCTH C €€ LIEHTPOM.
Cekyllias — npsamas, Mpoxonsiias 4epe3 2 TOUYKH OKPY>KHOCTH. Xopaa —
OTpe30K, COeNHHSIOIMIA 2 TOYKH OKPYXHOCTH. JlnaMeTp — Xopzaa, npoxo-
Junias depe3 ueHTp. KacarensHas — npsMasi, exallasi B OAHOMN ILIOCKOCTH
C OKPYXKHOCTBIO M MMeIOIIas ¢ Hel TOJNBbKO OJHY OOIIyI0 TOYKY (TOUKY Ka-
CaHHsA).

Teopema 1. (cBoiicTBo kacarenbHo#). IlycTh mpsiMas a kacaercs Ok-
py>xHOCTH ¢ 1ieHTpoM O B Touke 4. Torna OA4 1 a.

A B

Teopema 2. ITycts A4 nexur BHe okpyxHocTH, AB u AC — Kaca-
TEJBHBIE.

Torna AB=ACwn £BAO = LOAC.
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Teopema 3. (ob6parHas x teopeme 1). Ilycte OA4 — pamiyc okpyxHo-
cti, a L OA4, A ea. Torma a — KacaTtenbHas.

Onpenenenue. LlenmpanoHbiii y2on — y2on, 06pa3oeannbuiii 08yms
paduycamu oKpyxcHocmu. Brucanmvlii yeon — yzon, obpazosanmbiii 06yms
Xopoamu, nPpoBeOdeHHbIMYU U3 OOHOU MOYKU OKPYIHCHOCMU.

Teopema 1. Ilycts £4BC — BriMcaHHBIH B OKPYXHOCTB € LieHTpoM O.
Torma LABC = % AUC .

X

C

Teopema 2. Ilycts AE u DC — xopasl, nepecekaroliuecss BHYTpH
Kpyra.

Torna ZABC = % (AC + DE).

Teopema 3. Ilycts AE u CD — OTpe3KU CEKYILIHX, NEPECEKAOUINXCA
BHE KpYTa B TOUKe B.

Torna LABC=% (AC -DE).
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Teopema 4. Ilycts AB u CD — xopnp! okpyxHoctH, AB N CD =E.
Torma AE - BE=CE - DE.

D

Teopema 5. [lyctb TOuka M BHe kpyra, MA — kacarenbHas, MC —
cexymas. Torna MA® = MB - MC (xBaapar KacaTenbHOit paBeH NpOH3Be-
JEHHIO CEKYILICH Ha €€ BHELIHIOK YacTh).

M A

C

JnuHa okpyxHocTH: | = 2R, rae | — AnvHaA OKpYXHOCTH, a R — ee
paauyc. Kpyr ¢ uentpom B Touke O paguyca R — 3TO MHOXECTBO TaKHX
touek X, uro OX < R. [Inomans kpyra: S = nR’, rae § — mowane Kpyra,
a R — ero paauyc.

BexTtopsl

Onpenenenue. Bexmopom Ha3BIBACTCH HANPABAEHHBI OMPE3OK,
TO €CTh OTPE30K, A1 KOTOPOTO YKa3aHO, KAaKOH M3 €ro KOHLIOB sBJLETCA Ha-
4ajioM, a KakoOH KOHLIOM.

JIBa BeKTOpa Ha3bIBAIOTCS KOMIUHEAPHBIMU, €CITH OHM JIEXKAT Ha OJHOM
MpsAMOH WIH Ha NapajUiebHbIX NPAMBbIX.

JlBa BexTopa AB u CD Ha3bIBalOT 00UHAKOBO HanpaeeHHbiMU, ECIN
nBe nosynpsmble AB u CD HanpaBlieHbl 0IHHAKOBO.

JBa BexTOpa AB w CD HasbIBaioT NPOMUBONONOIHCHO HANPABNEHHbI-
Mu, ecM e nonynpsmele AB u CD nanpasieHbl NPOTHBOIMOJIOKHO.

Abcomomuou eeruuunol (Modynem) 6ekmopa Ha3biBalOT IJIMHY OTpE3-

Ka, KOTOpHIi H3obpaxkaer Bektop. Obo3HauaeTcs ‘al .

Hynegvim 6exkmopom Ha3bIBa€TCsl TaKOMl BEKTOP, HA4yalo KOTOPOro
COBIIALAET C €r0 KOHLOM.
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JlBa BEKTOpa pagHbi, €CIIN OHH COBMEIIAIOTCSA NapajUIeNbHEIM NEpe-
HOCOM.

PaBHBIE BEKTOpPBI OJMHAKOBO HAMpaBJeHbl H PaBHBI O MOIYIIIO, H 06-
paTHO: eCiIH IBa BEKTOpa OAMHAKOBO HAIIPaBJICHBI H PaBHbl IO MOAYTIO, TO
OHH paBHEL.

ITycts TOuKa A4(x);)1) — Ha9aJI0 BEKTOpa a, a TouKa Ax(xz; y2) — ero
KoHelr. Toraa koopounamamu eekmopa a Ha3BIBAIOTCA YHCTA d) = X; — X
Ha=Y2— )1

Cymmoti 08yx eexmopoé Zz(a,;az) u l;(b, ;b,) HaspIBa€TCA BEKTOP c
(a1+bi; ar+ by). _

IIpou3ssedenuem eexmopa (a,,a,) Ha 4ucio o Ha3bIBACTCA BEKTOP

(aq,,0a,).

Cranapnoim npousgedenuem sexmopos (a,,a,) u (b,b,) Ha3bpiBaeTCs

qucio a1bitaxb;.

Teopema. CkanspHoe Npou3BeACHHE BEKTOPOB PaBHO HPOH3BEICHHIO
MX MOAYIIEi Ha KOCHHYC YT/1a MEX/IY 9THMH BEKTOPaMH. -

5.2. IIpsmMasi H NJIOCKOCTh B MPOCTPAHCTBE

¥YroJ Mexay NpAMOii H II0CKOCTBIO

ITycTs o0 — IIOCKOCTH, @ — NEpeceKarolias 3Ty INIOCKOCTh HpsaMast.
Ilpoexyueii npamoii a Ha niockocme 0O, Ha3pIBaeTCA NpAMas a’, KOTOpas
ABIACTCA MHOXECTBOM OCHOBaHHi NEPNCHAMKYIAPOB, ONYIIEHHBIX W3
BCEX TOYEK MPAMOI @ Ha IUTOCKOCTD O .

Yaenom mesicdy npamoii a u nrockocmero 0. Ha3BIBAETCH YTON MEXTY
OpsMBIMH d B a' .

Yroan mexay naockocTaMu. [{Byrpannstii yron

IlycTs ABE IUIOCKOCTH IepeceKaloTcs. JJey2pantsiv y2iom Ha3bIBaeTCs
¢urypa, obpazoBaHHas ABYMs MONYIUIOCKOCTAMHM H oOuIeH OrpaHWIH-
BaIOLICH UX NPAMOH.

OTH NONYNIOCKOCTH HAa3BIBAIOTCA 2PAHAMU OBY2PAHHO20 y2ad, a Or-
PaHNYHBAIOIIas 3TH IUIOCKOCTH MpAMas — pebpom RaHHOTO 08Y2PAHHO20
yana.
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IIpoBeseM MmIOCKOCTh, MEPHEHAMKYAAPHYIO peOpy;, OHa mnepeceveT
JaHHBIE UIOCKOCTH 110 ABYM HOJYNIPSIMBIM.

O6pa30BaHHBIH 3THMH MOJYNIPSAMBIMH YTOJl HA3bIBAETCS AUHELHbIM Y2-
JI0M 08Y2PAHHO20 yena.

OnpeneneHnue. VYaiom mexncoy nepecekaiomuMucs RrOCKOCHAMU
Ha3bIBACTCA JIMHEHHBIH Yrojl [BYrpaHHOro yrjia, 0Opa3soBaHHOTO 3THMH
TUIOCKOCTSIMH.

YroJ MexAY CKpemMBAIOIHMHCS NPAMBLIMH
Onpenenenue. Verom mencoy ckpewusaroumumucs npsamimu Ha-

3bIBACTCA Yrojl MEXAY MPSAMBIMH, KOTOPBIC NMapali€/IbHbl HCXOAHBIM H IC-
peCeKaroTCA.

Paccrosinne Mex1y CKpelMBAIOIMMHUCH NPAMbIMH

Onpenenenne. Obuum nepnenouxynapom OBYX CKpELIMBAIONIMX-
s IPAAMBIX HAa3bIBAIOT OTPE30K, KOHIIBI KOTOPOI'o JIEXKAT Ha 3THX MPAMBIX H
KOTODBIi NEPNEeHINKY/IAPEH KaXI0H U3 HUX.

Paccmosnuem mesxncoy 08ymMa CKpewuearoyumMuca npsamMviMu Ha3biBa-
€TCs AJIMHA o011ero nepneHanuKynsapa 3THX ABYX MPAMBIX.

Paccrosinne 0T TOYKH 10 NPAMO#i _

Onpenenenue. PaccmosHuem om mouku 00 npsamoti Ha3bIBaeT-
ci JUIMHA MEpHeHANKYNAPA, ONYLIEHHOro OT JAaHHOH TOYKM Ha JaHHYIO
IpAMYIO.

5.3. MHOrorpaHHHKH

IIpn3ma

Onpenenenue. Ilpuamoil Ha3bIBAETCS MHOTOTPAHHHK, COCTOSILIMI 13
JBYX PaBHBIX BBIMYKJIbIX IUIOCKMX MHOTOYTOJLHUKOB A (A ... A, u B\B; ... B,,
JIeXKAIHUX B NMapajUle/IbHBIX IUIOCKOCTAX, U OTpe3KoB A|By; A3By; ...; A.B,.
MHOroyroJbHHKH Ha3bIBAIOTCA OCHOBAHUSAMYU HPUIMbI, @ OTPE3KH, KOTOpbIE
COEIMHSIOT COOTBETCTBYIOLINE BEPIUMHbI 3THX MHOrOYrOJbHHKOB — 6OKO-
8bLMU pebpamul.

CaoiicTBo 1. bokoBble pebpa Mpu3Mbl NapasUiesbHbl U PaBHBL.

Onpenenenune. Bvicomoii npusmel Ha3bIBAETCA PACCTOSIHHE MEX-
Iy OCHOBaHHSAMH.
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Onpenenenue. boxoseimu epansavu npusmel A\A; ... A,u B1B; ... B,
Ha3bIBAlOTCA YETHIPEXYTONbHUKH A1B\BrAy; A2BaBaAs, ..., Ap1By1BnAn.
ITrowaowro 6ox060tl nogepxHocmu npumsl Ha3HIBAECTC CyMMa ILTOLIAaACH
BcexX ee OOKOBBIX IpaHEH.

Teopema 1. O6beM npU3MbI PaBEH MPOU3BEICHUIO TUIOIAIH OCHOBA-
HHUS Ha BBICOTY:

V=§-H.

Teopema 2. Ilnomans nmoBepXHOCTH NIPU3MBI PaBHA CyMMeE JIBYX MJIO-
ajed OCHOBaHHUs H Inomany OOKOBOH MOBEPXHOCTH.

S'=280cu + Séox.

Onpenenenue. Ilpamoii npusmou Ha3HIBAa€TCA MPU3Ma, OCHOBa-
HHS KOTOPO# NepieHaMKYIAPHBI GOKOBBIM pedpaMm.

Teopema 3. [Inomans GokoBoit MOBEPXHOCTH NMPSAMON NPH3MBI paBHA
IPOU3BEACHHIO IEPHMETPA OCHOBAHHs Ha BHICOTY

V="Poy - H

MNMupamuaa

Onpenenenue. Ilupamuda — MHOTOTPAHHHK, COCTOAIIMH H3
IUTOCKOTO BBIMYKJIOTO MHOTOYTOJIbHHKA, Ha3bIBAEMOTO OCHO6AHUeM nupa-
MuObl, TOUKH, He JISKAILEH B IUIOCKOCTH OCHOBAHHMSA, Ha3bIBaeMO# sepuiu-
HOUl nupamuobl, H BCEX OTPE3KOB, COSIHHSIONINX BEPUIHHY IMHUPaMHAbI C
BEpIIMHAMH OCHOBaHHA. OTpe3kH, KOTOpbIE COCAMHSIOT BEpIUIMHY MHUpa-
MHJIbI C BEPUIMHAMH OCHOBaHMSA, Ha3bIBAIOTCS H0OK0BbIMU pebpamu.

Onpeaenenue. OnymeHHsld W3 BEpUIMHB NTMPaMHIbl HA ILIOC-
KOCTh OCHOBaHMsl TICPICHAMKYJAP HA3BIBACTCS GbICOMOU NUPAMUObL.
IInowaovio 60k060t nogepxHocmu nupamudsbl Ha3bLIBAETCA CyMMa IUIOLIA-
Jlef BCex €€ rpaHei.

hY
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IInowaoeio nonnoii nosepxnocmu nupamudbl Ha3bIBAETCA CyMMA ILIO-
Iajed BCex ee rpaHeil ¥ IUIOMaXH OCHOBAHHS.

IIpasunvnasn nupamuoa — nupaMuaa, OCHOBAHHEM KOTOPOH SBIAETCS
TPaBUIILHBIM MHOTOYTOJIBHHK, @ OTPE30K, COSAMHSAIOLIMI BepLIMHY MHpa-
MH[bI C LIEHTPOM OCHOBaHMs, ABJAETCA ee BbiCOTOH. IIpaBuibHas Tpe-
yTOJIbHAs THPaMHIa Ha3bIBAETCS Mempal’opoM.

Teopema. ITnockocTb, nepecexaroias NUpaMUay U MapaniebHas oc-
HOBAHHIO, OTCEKAET MOJOOHYIO MUPaMHIY.

A

Onpeagenenue. Yacte nupaMusl 6e3 ee OTCEUCHHON 4aCcTH Ha-
3bIBAETCA YCEUEHHOU NUPAMUOOT.

Teopema. O6bem nUpaMuabl paBeH OAHOH TPETH NpPOU3BEAEHHS IUIO-
LIa¥ OCHOBAHHUA Ha BHICOTY

v-Ssn.
3

Teopema. O6beM yceueHHO#H MUpaMHUIb! paBeH V = %h(S1 +S,S, +5,)

rJie # — BBICOTA YCEYEHHOH MUpaMuabl, S, S — IUIOLIaAM €€ OCHOBAHHIA.

I'lpammbnue MHOIOrpaHHHKH

OnpeneneHue. Boinyxavlii MHO202panHux Ha3bIBACTCA NpAGUIb-
HbIM, €CIIH BCE €T0 rpaHY — MPaBUIBHBIE MHOTOYTOJIbHUKH C OJIHHAKOBBIM
YHCJIOM CTOPOH H B K@IOH BEPUIHHE MHOTOIPAHHHKA CXOIMTCS OJMUHAKO-
BOE 4uCIO pebep.

1. BoImyknelii MHOTOrpaHHMK €O CTOPOHaMH — TNpPaBWIBHBIMH Tpe-
YTONbHHKAaMH M TaKOM, YTO B KaXIOH €ro BepLIMHE CXOAUTCA 1O TPU
pebpa, Ha3bIBACTCSH NPABUTbHBIM MEMPAIOPOM.

2. Bbimyxibli MHOrOrpaHHHK CO CTOPOHaMH — TNPABHIBHBIMH Tpe-
YTOJILHHKAaMH U TaKOH, 4TO B KaX/JOH €ro BEPIIMHE CXOAUTCH IO Ye-
ThIpe pedpa, Ha3bIBAETCA OKMAIOPOM.
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3. Bhimykibii MHOFOTpaHHMK CO CTOPOHaMHM — IPaBWIBGHBIMHM Tpe-
YTOJIbHUKaMH U TaKO#H, YTO B KaXK[OH €ro BepLIMHE CXOAMUTCA MO ITh
pebep, Ha3LIBAETCA UKOCAIOPOM.

4. Boinyxiblii MHOTOTPaHHUK CO CTOPOHAMH — KBaJpaTaMH U TaKoM, 9To
B KaX/I0¥ ero BepLIMHe CXOIHTCS MO TpH pedpa, Ha3bIBaeTCs Ky6oM.

5. Brimykiipii MHOTOTPAaHHHK CO CTOPOHAMH — MpPaBHILHBIMH IISATH-
YroJIbHMKaMU M TaKoif, YTO B KaXKA0H ero BEpIIHHE CXOQUTCH 10 MATh
pebep, HasBIBaeTC 000eKkasopom.

Jpyrux npaBWIbHBIX MHOTOTPAaHHHKOB HE CYIIECTBYET.

5.4. Tena BpaieHns

IIpsiMoii KpYroBoi HIMHAP

Onpenenenue. Lumnop — 310 TENO, COCTOANIEE U3 ABYX Kpy-
rOB, HE JISKALMX B OXHOH IUIOCKOCTH M COBMCIIAEMBIX MapajvienbHbIM
MIEPEHOCOM, H BCEX OTPE3KOB, COEAHMHAIOILHX COOTBETCTBYIOLIHME TOYKH
3THX KPYTOB.

JlaHHbBIE KPYTH Ha3BIBAIOTCA OCHOBAHUAMU YUTUHOpPA, A OTPE3KH, CO-
EAMHAIOIHME COOTBETCTBYIOIIME TOYKH OKPYXHOCTEH KpyroB, — obpa-
3YIOWUMYU YUTUHOPA.

Onpenenenue. Ecnu obpasyromue NHIMHAPA NEPICHINKYIAPHBI
TUIOCKOCTSM OCHOBAHHH, TO LIWIIHHADP Ha3bIBACTCS NPAMbIM.

CaoiictBo 1. OGpa3yromue n000ro UAITHHAPA NapajUIebHBI H PaBHBI.

CeoiicTBo 2. CeueHne UWIMHIpA IUIOCKOCTHIO, MapaIeNbHOMN IUIOC-
KOCTH OCHOBaHHA W mepeceKaroueil 60KOBYIO HOBEPXHOCTb, SBIAETCH OK-
PY)KHOCTbIO, PaBHO# OKPY>XHOCTH OCHOBAHHSL.

o ‘,‘.::d::‘_:: 3
Vi S
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Teopema 1. O6bem wumHpa paBeH TR’ - 4, rie A — BbICOTA LUTMHIPA.

Teopema 2. ITnowmans NoBepXHOCTH HPAMOrO KpYTOBOT'O ILMIHHAPA
paBua 2nR* +2nR -/, rae | — mimHa obpasyroLeit.

TIpsimoii kpyroBoii kKoHyc

OnpenencHue. Kowyc— 3710 TeN0, cocTosliee U3 Kpyra — OCHO-
8aHUs KOHyca, TOYKH, He JIexalleil B IUIOCKOCTH 3TOr0 Kpyra — Gepuiutbl
KOHyca, BCEX OTPE3KOB, COCAUHAIOMHUX TOYKH OCHOBAHHA C BepIIIP[HOﬁ, H
TaKoe, 4YTO MpsMasi, COEAHHAIOLIas BePIIHHY KOHYCa C LIEHTPOM OCHOBa-
HMsl KOHYCa, NepNeHANKYIApHa MIOCKOCTH OCHOBaHHS.

Buvicoma koHyca — nepHeHOMKyNsap, ONyUIEHHBIH U3 BepILMHBI Ha
TUTOCKOCTh OCHOBaHHSL.

Ocbio IPSMOro KPYTOBOTO KOHYCa HA3bIBAaeTCs HpsMasi, COpeprKarias
€ro BHICOTY.

ITpoBeneM ceueHne KOHYCa MIOCKOCTHIO, MAPALIEIbHON OCHOBAHUIO.

HiokHAS 4acTh KOHYCa Ha3bIBAETCH YCEUEHHbIM KOHYCOM.

Teopema. O6beM KOHyca paBeH OHOH TpeTbeil MPOM3BEAEHHUS ILIO-
IIa1 OCHOBAHHMs Ha BHICOTY.

O0beM yceueHHOTo KOHyca paBeH V = %h(rcR2 +nRr + r’) , h — BbI-

COTa yCEueHHOro KOHYCa, a R; r — paauychl OCHOBaHHMH.

Illap m cepa

Onpeaenenue. Teno, cocrosiniee U3 BCEX TOYEK NMPOCTPAHCTBA,
HaXONSAIIUXCS HA PaCCTOSHHM He OOJbIIEM 3aJaHHOTO OT HEKOTOpO# AaH-
HOHW TOYKH, Ha3bIBa€TCA wapoM. JTa TOUKAa — yeHmp wiapa, a 3ajaHHOE
paccTosiHue — paouyc.

Onpenenenue. ['paHnia mapa HazsIBaeTCA CPhepoil.
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Onpenenerue. OTpe3ok, KOTOPBIA COECOMHSAET OBE TOUKH Chephl
H IIPOXOJAHT Y€pe3 LEHTD LIapa, Ha3bIBAETCA OUaMempoM.

CaoiicTso 1. JIro6oe ceuenne mapa IWIOCKOCTBIO €CTh KpyT. LleHTpoM
3TOro KpyTa SBJIAETCA OCHOBaHHE NEPHEHAMKYIAPaA, OMYLICHHOr0 U3 LIEH-
Tpa 11apa Ha CEKYL1YIO IUIOCKOCTb.

Onpenenenue. [Inockocts, KOTOpast NPOXOAUT YEpe3 LEHTP 1La-
pa, HaspIBaeTca OuamempanwHoli naockocmuio. CeueHHe €10 Iapa —
bonbuuum Kpy2om, a cedeHHe chepbl — OOTbULON OKPYHCHOCMBIO.

Teopema. JioGas IuamerpaibHas IUIOCKOCTh LIapa SBISETCS €ro
IUIOCKOCTBIO CUMMETPHH. L{EHTp 11apa ABIAETCA €ro LIEHTPOM CHMMETDPHH.

Onpenenenune. Ilnockocth, npoxoadmias yepes To9ky R chepsl u
NEPIECHANKYIIAPHO PaHyCy, IPOBEACHHOMY B 3Ty TO4YKY, Ha3bIBAa€TCs Ka-
camenvHou niockocmuio. Todka R Ha3bIBACTCI MOYKOU KACAHUSL.

Teopema. KacarenbHas rmiockocTh NnepeceKkacTcsa € mapoM B CANHCT-
BEHHOHU TOYKE — B TOUKE KacaHHA.

Teopema. JInnueii nepecedenns AByx cdep ABIsETCA OKPYKHOCTB.
Teopema. O6beM i1apa paBeH

4R,
3

On PCACACHHUC. l[[apOBblM cezmMenmom Ha3bIBACTCA 4acCTh LUapa,
OTCEKaEMas OT HEro IIOCKOCTBIO.

A
/ / C"— "—O:l"\ \
/

0,4 = H — BBICOTa MIapOBOr'0 CErMEHTA.
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CaoiictBo. O0beM 11apoBOro CerMeHTa paBeH wH Z(R—%J, rae

H — BricoTa IIapoOBOro CCrMeEHTaA.

Onpeneneune. Ilapogeim cekmopom Ha3bIBaETCs TENO, KOTOPOE
HOJy4YaeTcsi W3 1apOBOr0 CErMEHTa U KOHYCa, OCHOBaHHEM KOTOPOIro siB-
JIAETCA CEYEHUE TUIOCKOCTBIO JAHHOTO 11apa.

<

CBoiicTB0. O0BEM 1LIAPOBOTO CEKTOpa paBeH %anH .

Teopema. [Tnomans chepbl paguyca R BHUHCIAETCA NO CEAyHOLIEH
dopmyne: S =4nR’.
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YYEBHO-TPEHUPOBOYHBIE TECTbI

Hucmpykyus no evinonnenuto pabomot

Ha BrmImoyHeHMe 3K3aMEHalMOHHOH paboOThl MO MaTeMAaTHKE AAeTcA
4 gaca (240 mun.). PaGora cocrout u3 aByX yacreit H conepxuT 20 3a1aHuUi.

Yacts 1 comepxut 14 3agaunmii ¢ xpatkum otBetoM (B1-B14) 6asoso-
ro YpOoBHS 110 MaTepHaly Kypca MaTeMaTHKH. 3alaHHs 4acTH | CUHTAIOTCA
BBIMONTHEHHBIMH, €CITH 3K3aMEHYEMbIi [ajl BEpHbI OTBET B BHIC LEIOroO
YHCa WIM KOHCYHOH JeCATHYHOMH ApoOH.

Yacts 2 conepxut 6 6onee croxubix 3aganuii (C1-C6) mo Marepuary
Kypca MateMaTHky. IIpu UX BBINONHEHHH HAJO 3aMHCATH IOMHOE PEleHHEe
U OTBET.

CoBeTyeM Ut S3KOHOMHMH BPEMEHH IPOIYCKaTh 3allaHHE, KOTOPOE HE
yIaeTcs BBINOJIHHUTL CPa3y, U MEPEXoquTs K caeayiowemMy. K BoINonMHeHHI0
TIPOMYILUEHHBIX 33JaHHH MOXHO BEPHYThCA, ECIIH Y BAC OCTAHETCA BPEMS.

XKenaem ycnexa!

59



Bapuanm 1

Yacrts 1

B1. buner Ha aBro6yc crout 30 py6ineit. Kakoe MakCHMaIbHOE YHCIIO
6nneToB MOXHO OymeTr KynuTh Ha 150 py6iieit mocne NOBLILEHUS LECHBI
6unera Ha 10%?

B2. Ha pucyHke noka3an rpaguk U3MeHEHHSA TEMIICPAaTyphl BO3AyXa.
CkonbKo 4acoB Temnepatypa Obuia Bhitiie 22 rpaaycos?

[ A T°,C
29

E}pelwm,‘qacm
2 | 4l 6] 8]to]n2]1|16]18

B3. IInomans npsaMoyromsHuka paBHa 30. Haiinute ero Gonsmryio
CTOPOHY, €CJIY U3BECTHO, YTO OHA Ha | GoJibLe €ro MEHbIIEH CTOPOHBIL.

B4. lna TpancnopTHpoBKH 12 ToHH rpy3a Ha 700 KHJIOMETPOB MOXHO
BOCMOJIb30BATECS YCIYTaMH OHOH U3 Tpex (UpM-NIEpEBO3YHKOB. Y CIIOBHSA
NepeBO3KH yKa3aHbl B Tabnuue. Bo cxonbko py6neit oboiinercs camas xe-
1IeBas nepepo3ka?

Tepeso3unk CToMMOCTDb NIEpEBO3KH OIHHUM [pysono, ﬂ?eMHOCTb
aBTOMOOw1eM (py0. Ha 100 kM) | aBTOMOOHNEH (B TOHHAX)
A 2400 5
b 2900 6
B 2200 4,5
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BS. Pemute ypasnenne 4 =16 .

B6. B tpeyrombuuke ABC yron C paseH 90°, sin4=0,27.
Haiigure cos B .

B7. Haiinute 3HayeHne BeipaxeHus log,112,5 - log,12,5.

B8. IIpsMas y =1- x napautensHa KxacaTenbHOI K rpadHKy QyHKIMH

y =2x* —3x—4 . Hailaure aGCIMCCY TOYKH KaCaHHUA.

B9. B npaBunbHOl mwectuyronsHoit npusme ABCDEFA,\B,C\D\E\F;
AB=2c¢M, AA; = 5 cm. Haiiaute miomags GOKOBO#l INOBEPXHOCTH
TIPH3MBEI.

B10. B naptun u3 400 teneBu30poB okazaiock 8 OpakoBaHHbIX. Kako-
Ba BEPOATHOCTh KYTIHTh HCIIpaBHBIi TeaeBU30p?

B11. O6wvemM wiwmHapa paseH 30 oM’ Yemy paBeH 00beM KOHYCa C Ta-
KHM € OCHOBAaHHEM H BBICOTOH? OTBET JaiiTe B CM’.

B12. KameHs GpouieH BHH3 ¢ BbICOTH 24 M. BricoTa /4, Ha KOTOpOii Ha-
XOOUTCA KaMEHb BO BpeMa TMaJcHHA, 3aBHCHT OT BPEMEHH I
h(t)=24-5t - t* . Ckonbko CeKyHJ KaMeHb OyaeT najgars?

B13. 3aka3 B 180 neraneii nepsblii paGounii BEIMONHACT Ha 3 yaca Obl-
cTpee, 4eM BTOpoil paGouunii. CkonbKo JeTaieil B 4ac JenaeT BTOpO# pa-
604uii, ecM U3BECTHO, YTO OH 3a 4ac JENAcT Ha 3 JeTany MeHbiue?

B14. Haiinure To4Ky MakcuMyMa GyHKIUMH y = ' — 6> —15¢+ 4 .

Yacrtb 2
C1. a) Pemute ypaBHeHue sin2x = cos(g - xJ .
6) Haiinute BCe KOPHH 3TOro ypaBHEHMA, IpHHAIJIEKAIHE MpOMe-
KYTKY [—n; 0].

C2. B xybe ABCDA B,C\D, HaiinuTe yron Mexnay npsaMeiMH AB,
uC4q.
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C3. Pemute cucteMy HepaBeHCTB
{5’ +51<36

Jo-xtlog 250

C4. B okpyxHOCTH NpoBeaeHbl aBe xopasl: AB = 3 u AC = 2.
Jmna nyru AC B 2 pasa Gonsiie anuHbl ayrd AB. Hafigure paauyc
OKPYXHOCTH.

CS. Ilpu xakux MOJNIOXKHTEIBHBIX 3HAYCHHAX [apaMeTpa a CHCTEMa
ypaBHECHHUH

g =x-4y+1
x+3y-5=0

HMeEET POBHO [1Ba Pa3IHYHBIX PEIIeHUS?

C6. Perinte ypaBHEHHE B HaTYpaJIbHBIX YHCiax mn + 48 = 4m.
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Bapuanm 2

Yactb 1

B1. Buner Ha aBTo6yc crout 20 pybneit. Kakoe MakcHManbHOE YHCIO
OuneToB MoXKHO Oyzaer kynuTh Ha 80 pybuieit mocne MOBBIIEHHA LEHbI OH-
nera Ha 10%?

B2. Ha pucyHke noka3aH rpauk W3MEHEHHs TEMIEPATyphl BO3AYyXa.
Cxonpko 4acoB TeMreparypa Obljia HHxke 9 rpagycoB?
[ A T
14 ’J\,C
I13
12 \
11 \ v
10 \ 4
9
[ A

1

FNONUNNY. NI

Bpemsi, yacsl
2 lal 6] 8l1o]12]14]16]18

B3. Haitaure nyvHy Bektopa AB ¢ Hauanom A(1; 2) nxonuom B(4;6).

B4. JIn1 tpancniopTHpoBKH 19 TOHH rpy3a Ha 400 KMIOMETPOB MOXHO
BOCIOJIb30BAaTbCA YCIYTaMH OAHOM U3 TpeX (GUpM-NepeBO3YUKOB. Y CIIOBHSA
NepeBO3KH yKasaHel B Tabmuue. Bo ckonbko pybnied oboiineTcs camas ae-
1LIeBas NepeBo3ka?

ITepeBo3unxk CToMMOCTb NEPEBO3KH OLHUM l“pysonozrfemuocn
aBroMoGuiem (py6. Ha 100 kM) | aBTOMOGHNEH (B TOHHAX)
A 5500 7
b 4200 5
B 1300 2.5
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BS. Pewnte ypaBuenue 2°°° =4 .

B6. B Ttpeyronsuuke ABC yron C paseH 90°, cosd=0,574.
Haiigure sin B .

B7. HaiinuTe 3HaueHHe BbIpaXKeHUA [3,2 - %) :280-1.

B8. Ha prcynke nzobpaxken rpapuk ¢pynkunu y = f(x) . Haiiaute cpe-
AU TOYEK X, X,,X; U X, T€, B KOTOPBIX Mpou3BOAHas QyHKIMH y = f(x)

MOJIOXKHUTENBHA. B oTBET 3anuimTe KOJINYECTBO Haﬁ)IeHHblx TOYCK.
{ky

X4

X3

1
le X2 ' X

B9. B npaBwibHOH wwecTHyroibHoit npusme ABCDEFA,B,C\D\E\F;
AB=4cMm, A4, = 3 cm. Haiignte miomane 00OKOBOH NOBEPXHOCTH
IIPH3MBI.

B10. B naptiu u3 500 xomnbloTepoB okaszanoch 5 6pakoBaHHbIX. Ka-
KOBa BEPOATHOCTb KYIIUTh UCIPaBHBIH KOMIbIOTEP?

B11. O6beM Kouyca paBen 25 cM’. UeMy paBeH 06bEM LIIHHAPA C Ta-
KHM K€ OCHOBaHHeM H BbIcoToi? OTBeT naiTe B oM’

B12. Kamens OpolieH BHU3 C BHICOTH 12 M. BricoTa A, Ha KOTOpO# Haxo-
JMTCS KaMEHb BO BpEMs TNaJeHs, 3aBUCHT OT BpeMeHH £ h(t) =12 — 5t —2t%.

CKOJBKO CeKyHIT kaMeHb Oyner najaTs?

B13. 3axa3 B 130 neranieil nepBolii paboyHii BBINOIHAET Ha 3 vaca ObI-
cTpee, yeM BTOpoii paGounii. Ckonbko HeTalieil B yac AenacT NepBblit pa-
0oumMii, ecI U3BECTHO, YTO OH 3a Yac AejaeT Ha 3 netanu Gonblue?

B14. Haiiaure Touky MakcumyMa GyHKuMH y = 21° —15¢° + 241 —1.
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Yactb 2

C1. a) Peumnte ypaBHEHHE COSX = COS (37“ - xJ .

6) Haiinure Bce KOpPHH 3TOr0 ypaBHEHMsA, NMpUHAAJEXKALIME IIPOMe-
T
KYTKY [~5; n}.

C2. B xy6e ABCDA B/ C D, HallMTe TaHI€HC Yria MeXHTy IUIOCKO-
ctamu ABD u CAD,.

logi(x*-3)<0

C3. Peumre cucteMy HEpaBEHCTB
3" >log,7

C4. B okpyXHOCTH mpoBeaeHbl aBe Xopaml: AB = 3 u AC = 4.
Hdnuna ayru AC B 2 pasa Goasiue 1mdHB a1yrH AB. Haiigute pamuyc
OKPY>XHOCTH.

CS. IIpu xakux 3HAYCHUAX NMapaMeTpa @ CUCTEMA ypaBHEHMIH

log,(x+y+)=y-2x+2
x—-2y=3

HMECT CAHHCTBCHHOC pemelme?

C6. Pennite ypaBHEHME B HaTypaJbHBIX YHCHax mn +16 = 4m.
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Bapuanm 3

Yacrts 1

B1. Bynouka crout 6 pybneit 60 xoneek. Kakoe Hanbosbuiee umcno
Jynouek MOXHO KynuTh Ha 80 py6neii?

B2. Ha pucynke noka3aH rpaguk H3MeHEHHs TEMIIEpaTyphbl BO3IyXa.
Cxonbko 4acoB TeMrepartypa 6buia Hike 26 rpaxycon?

T°,C

Bpewms, yachi
_ + P>
2 4 6 8 10 | 12 | 14

B3. Haiigute miomwans KBagpara, BEPIIMHB KOTOPOTo 3ajaHbl KOOp-
JMHATaMU B JAeKapToBoil cucreme koopauHat A(0; 4), B(4; 7); C(7; 3);
D(3; 0).

ya B
A
C
1..
0f b x
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B4. UnTepHeT-npoBaiinep npemiaraer Tpy TapuQHBIX MIaHAa:

TapuHbIii I1aH AOGoOHEHTCKas Iu1aTa Inara 3a Tpaduk
1 Her 2 py6.3a 1 M6

9 200 py6neii 3a 400 M6 1,5 py6. 3a 1 M6
Tpaduka B MeCAL] cBepx 400 M6

‘ 3 360 py6uneii 3a 700 M6 0,5 py6. 3a 1 M6
Tpaduka B MECAL cBepx 700 M6

Tons3oBaTenp NMpeAnoNiaraer, 4ro €ro Tpaduk 3a MeCsSL COCTABHT
500 M6 u, ucxona u3 3toro, BeiOMpaeT Hauboliee BHIFOAHbIA TapHQHLIH
wiad. Cxonpko pyOieH 3aIaTHT Mojb30BaTeNb 32 MECAL, €CJIH €ro Tpa-
¢ux geiicTBuTENIEHO cocTaBuT 500 M6?

BS. Pelunre ypaaenue 5772 =25,
'B6. B Ttpeyronbuuke ABC yron C pasen 90°, sinA4=0,8.

Haﬁ.ume cos4.

24sin111°cos111°

B7. Haiinute 3HaYeHHe BHIpaXKEHUA -
sin 222°

B8. Ha pucynke n3obpaxen rpapux dyHkuuu y = f(x). INone3ysce

5
PHCYHKOM, BBIYHCIIUTE I f(x)dx.
I

= N W

B9. B mpaBmwisHO# mectuyronsHoll npusme ABCDEFA\B\C,\D\E\F,
AB =5 cm, A4, = 1 cM. Halimure mwomans 60K0BOiA OBEPXHOCTH MPH3MBI.

B10. B ciry4aiiHOM 3KCepHMEHTE CUMMETPHYHYI0 MOHETY OpocaioT
ABaxasl. HaliTH BEpOATHOCTH TOrO, YTO OpEJ HE BHINAJET HHU Pa3y.
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B11. [Inomans nOBEpXHOCTH NPAMOYTONBHOTO MapanieienHnena
paBHa 5. Uemy 6ynert paBHa mioiaas NOBEPXHOCTH Napajliejenumnea, ec-
JIM KaxJ10€e ero pedbpo yBenu4uTh B ABa paza?

B12. Kamenb GpolueH BHU3 ¢ BbICOTHI 8 M. BbicoTa A, Ha KOTOpO# Haxo-
JIUTCS1 KaMEHb BO BpeMs TNaJeHus, 3aBUCUT OT BpEMEHH 1. h(t) =7 — 61 — 2.

CKONbKO CeKyH/1 KaMeHb OyeT naaarts?

B13. Bpurana pabounx gomxsa usroroButs 300 neraneid. Msrotasnu-
Bas exeqHeBHO Ha 10 nmeraneit Gosblie, YeM MpeANoNaranoch no IjiaHy,
Opurajaa BbIMONHUIIA 3aJaHHE Ha TIATH JHel paHbiie cpoka. CKOJIBKO JHEH
Opurana 3aTpaTuna Ha BBIIIOJIHEHHKE 3aaHus?

B14. Haiinure Touky MakcumMyMa dyHkuuu y =3t —361° + 63t +11.

Yacth 2

C1. a) Pemiute ypaBHeHue tgx+ctgx=2.
6) Haiigure Bce KOpPHU 3TOrO ypaBHEHMA, MpHHaMICKaME NPOME-
KYTKY [n; 31:].

C2. B epunuunoM kybe ABCDA B,C, D, HaliauTe pacCTOSHHE MEXy
npambeiMH AD u C4,.

C3. Pewnte cucteMy HepaBeHCTB

log,(x=D" +log, (x—1)* <12
3 .
3243520

C4. B okpyxHocTH mnpoBeleHbl aBe xopabl: AB = 3 u AC = 5.
Hunua ayru AC B 2 pa3a Gonbuie JMHBL 0yrd AB. Haiiaute paauyc
OKPYXHOCTH.

C5. lpu kakMx 3HaYeHHAX NapaMeTpa 4 CHCTEMa YpaBHEHHH
{logu(l-—x—Zy)=y—4

MMeEeT POBHO JBa pa3IMYHBIX PELICHHA?
x+y+3=0

C6. Pelute ypaBHeHHe B HATYpalbHBIX YHcIax mn + 28 = 11m.
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Bapuanm 4

Yacts 1

B1. Tertoxon paccuutan Ha 450 maccaxupoB # 30 4neHOB KOMaH-
apl. OnHa cnacaTenbHas HUTIONIKA MOXET BMecTHTh 70 denoBek. Kakoe
HaMMEHbIIee KOMHYECTBO LUTIONOK NOTpedyeTcsa Anst Toro, 4Tobsl B CY-
yae HEOOXONHMOCTH Pa3MECTHTb B HHX BCEX IIaCCaXKHPOB M WICHOB KO-
MaHabI?

B2. Ha pucyHke moka3saH rpadMk W3MEHEHHs TEMIEPaTyphl BO3AyXa.
Ckonbko 4acoB TeMnepatypa Oblia BeHie 22 rpagycoB?

A

T, °C

>
10 | 12 | 14  Bpewms, yacul

Y
S
[=))
[>2]

B3. Haiigure mionaas npsMoyrojibHAKA, BEPIIHHEL KOTOPOro 3aaHbl
KOOpIHHAaTaMH B JIeKapToBOi cucteMe koopauHat A(0; 1), B(4; 5); C(5; 4);
D(1; 0).

YA
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B4. B marasuHe ObITOBOI TEXHHKM OOBSBIICHA aKLMA: €C/H MOKYIIaTeNb
npuobpetaer ToBap Ha cymmy Gosiee 20000 p., on moyyaer ckuaky B 10%
Ha CTOUMOCTbB €ro CHCIIYIOHICﬁ NOKYTIKH. Ecmu TNOKYTIATEJ b Y4aCTBYET B aK-
1LIMH, TO OH TepsieT NpaBO BO3BPATUTh TOBap B Mara3ul. [lokynartens A. xo-
4eT mpHOOpECTH mMbUIeCOC CTOMMOCTBIO 19400 p., MHKCEp CTOMMOCTBIO
2300 p. n BeHTHIATOp CTOMMOCTEIO 3200 p.

B kakoM ciyyae A. 3afUIaTUT 3@ MOKYTIKY MEHBIIIE BCETO:

1) A. xynuT Bce TpH Belly;

2) A. KyTIMT mBUIECOC M MHKCEP M BOCHOJIB3YeTCS CKMAKOH NpH Mo-
KYTIK€ BEHTHIIATOPA,;

3) A. KyIHUT NbUIECOC M BEHTWIATOP H BOCIOJB3YETCS CKUAKOH MpH
MTOKYTIKE MHKcepa?

Haiiayure cymmMy, KOTOpYIO A. 3aIIaTHT 3a TIOKYTIKY B HCKOMOM CITy4ae.

B5. Pewunte ypapHenue 2°* =16 .

. . 1
B6. Haitnure 3Hauenue Beipaxenus 16(1 —cos’ o), ecau sino, = R

B7. Haitnure 3uauenue Beipaxenus 3-2'%:°,

B8. ®ynkima y = flx) onpenenena Ha orpeske [—4; 2]. Ha pucynke
u3o0paxkeH rpaduk npousBoaHoi QyHkuud y = f(x). B kakoi Touke OT-
pe3ka GyHKIMA NpHHUMaeT Haubonpliee 3HaYeHHe?

yA

y=,x)

11

I 4
T T

-4 01:'2;

B9. B npaBunbHo#i wecTuyronbHoi npusme ABCDEFA\B,C\D\EF,
AB=6cM, A4, = 5 cm. Haiinure nnowmwans OOKOBOH NOBEPXHOCTH
MPU3MBL.
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B10. B ciyyaiiHoM JKCliEpUMEHTE CUMMETPHYHYIO MOHETY OpocaioT
nBaxasl. HaliTi BepoATHOCTB TOTrO, 4TO 002 pasa BhINIAJET Opel.

B11. O0neM npsaMOyrojibHOro napawuienenunena paseH 32. Uemy Gy-
JIeT paBeH 00beM IapaUieenunesa, eCclii KaxIoe ero peo6po yMEHbLINTH B
IBa pa3za?

B12. Kamens OpoliieH BHM3 ¢ BHICOTH 8§ M. BhicoTa /, Ha KOTOpOH Ha-

XOOMTCA KaMEHb BO BpEMA MAJ€HHA, 3aBUCHT OT BpPEMEHH I
h(t) =8~ 7t —t*. CKONIbKO CeKyH] KameHb GyneT nafats?

B13. IToe3n, nBurascs paBHOMEPHO cO cKopocThio 120 kM/y, mpoeska-
€T MHMO IuTathopmbl, 1uHa koTopoii 300 M, 3a 15 c. Halinute anuny mno-
e31a (B MeTpax).

3
B14. Haiinute TouKy MakcuMyMa QyHKUHH y = % —4r +T7t-2.

Yactb 2
C1. Peumte ypashenue (4cos’ x +12sinx +5)v—4sinx =0.

C2. CtopoHa OCHOBaHMSA MpPaBHJIBHOH TPEYroNBbHOH NMUpaMUOBI paB-
Ha 6, a IBYTpaHHBI! yron npu ocHoBaHH paseH 45°. Haiinute o6beM mu-
pamMuIIBL.

2
x°—-9x+21 <

Va - x?

C4. B okpy>xHOCTH NpoBeJeHbI ABe Xopabl: AB =2 u AC = 1. [mna
nyru AC B 2 paza 6oinbiite uns Ayru AB. Haiiaure paanyc OKpyXHOCTH.

C3. Peniute HepaBEHCTBO 0.

CS. Ipu xakux NOJIOKWTENbHBIX 3HA4YCHHAX MapaMeTpa a CUCTEMa

2x-3y-~4
. =x-5y+1
YPaBHCHHH HMEET €AUHCTBEHHOE pelicHHE?
x+2y=5

C6. Pemnte ypaBHeHHE B HATYpaJIbHbIX yKcIax mn + 35 = Tm.
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Bapuanm 5

Yacts 1

B1. Tetpaas crout 6 pyOneit. Kakoe HanbGomsinee yucio Takux TeTpajgci
MOoxHO OyzeT Kkynuth Ha 200 pybnel npH ycinoBuH, YTO NpH MOKYyINKe Gonee
yeM ABAALATH TeTpadeil Mokymnarens nomydaer ckuaky 10% Ha croumocTs
BCEH NOKYTKH?

B2. Ha pucynke noka3zaH rpa¢hux M3MEHEHUS TEMIIEPATYphl BO3AyXa.
Cxonbko yacoB Temneparypa Obuia Bblille 8 rpaxycos?

A T°,C

I12

I1 1

IlO

I9

I8

I7 \\

l6

5 L1
Bpems, yachl
¢ >

2 4 6 8 10 12 14

B3. Haiinure mtomanp KBajgpara, BEPUIMHBI KOTOPOro 3aJaHbl KOOp-
JMHATaMM B J[€KapToBOM cucreme koopauHat A(—4; —4), B(-3; -1);
C(0; =2); D(-1; -5).

Ay
B o] 1 x
c
4
D
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B4. B Mara3uHe KOMIbIOTEPHOH TEXHHKH OOBABICHA aKUHA: €CIIH IO~
KymaTtens npuodperaer ToBap Ha cyMMy Oosiee 20000 p., oH momydaer cep-
tHduxar Ha 6000 p., KOTOPHIH MOXET OOMEHATL B ITOM K€ Mara3uHe Ha
mo6oit ToBap ctouMocThio MeHee 6000 p. Ecin mokynatens y4acTBYeT B
aKI{H, TO OH TEPAET NPaBO BO3BPAaTHTh TOBAap B MarasuH.

[Toxynatens A. XOoueT NpHOOPECTH CHUCTEMHBIH 610K CTOMMOCTBIO
18990 p., MoHHTOP CTOMMOCTBIO 5990 p. M 3BYKOBEIC KONOHKH CTOMMO-
cTbi0 2990 p.

B xakoM ciryyae A. 3aru1aTHT 3a NOKYIKY MEHbIIE BCETO:

1) A. KynIuT BCE TPH BeLIH;

2) A. KynHT CHCTEMHBI GJIOK ¥ MOHHTOP, & 3ByKOBBIC KOJIOHKH nony-
YHT 32 CEPTUPUKAT; _

3) A. KyIMT cMCTEMHBIH O/10K U 3BYKOBBIE KOJOHKH, @ MOHHUTOD MOY-
YyuT 33 cepTH(HHKAT?

Haiiaure cyMMy, KOTOpYIO A. 3aIUTaTHT 32 MOKYIKY B HCKOMOM ClTy4ae.

BS. Peumite ypaBuenne 4° = 64 .
v . 2 . 5
B6. Haiinute 3Hauenve Boipaxxenus 49(1 - cos® o)., eciu sino = IR

B7. Haiinure 3Hauenue Boipaxenus 3 -6%°

B8. Oynkima y = flx) onpeneneHa Ha otpeske [—4; 3]. Ha pucyHke
n3obpaxceHn rpaduk npousBoaHoi ¢yHkuuu y = f(x). B kakoi#i Touke OT-
pe3ka QyHKIMA IPUHUMaeT HanbonblIee 3HaYeHue?

+ 3 I
T

—4 0 1 3 «x

B9. B mpaBwmHON mectuyronbHoit nmpusme ABCDEFA\B\C\D\E\F,
AB =3 cM, A4, =7 cm. Haliure romanp 60koBoi IOBEPXHOCTH MPH3MBIL.

B10. B cimy4yaliHOM JKCIIEpHMMEHTC CHMMETPHYHYIO MOHETYy OpocaioT
asaxael. HaliTH BEpOATHOCTD TOTO, YTO OpEN H PellKa BRIMALYT MO OJHOMY

pasy.
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B11. O6beM mpsiMOYTOJIBHOTO Mapajuienenuneaa paseH 64. Uemy Oy-
AeT paBeH 00bEM NMapasuleNenunea, ecii Kaxaoe ero pebpo yMeHbLUnTh B
yeThIpe pa3za?

B12. Kamens GpoiieH BHU3 C BBICOTHI 5 M. BricoTa A, Ha KOTOpO#H Haxo-
JWTCS KaMEHDb BO BPEMsl MaJIeHHsI, 3aBUCUT OT BpeMeHH = h(t)=5—4t -1,

CkonbKo CEKYH KaMeHb OyneT naaars?

B13. U3 nyHkTa 4 B NYHKT B BBleXajl MOTOLUMIKJIHCT U OJTHOBPEMEHHO
u3 B B 4 Bblexan aBToMoOmwincT. Motouuiuct npubsu1 B B yepes 3 yaca
nocjie BCTPEYH, a aBTOMOOMJIMCT B A uepe3 45 MUHYT IOcie BCTpEYH.
Ckonbko 4acoB ObLI B ITyTH aBTOMOOWINCT?

3
B14. Haiiaute Touky MakcuMyMma QyHKUMH y = %+ 27 —5t-2.

Yacts 2

2sin’ x—7sinx—4 _
J-3tgx

C2. CropoHa OCHOBaHMA MpPaBWILHOH TPEyroibHOH MUPaMHIBI paB-

C1. Pemute ypaBHeHHe 0.

Ha 243, a JIBYTpaHHBI yron npu ocHoBaHuu paseH 60°. Haiiaute o6peM
HUPaMHUBL

C3. Pemnte HepaBeHCTBO V4 — x’ (x* +4x+5)20.

C4. B npaMoyronbHblit TPEYTOMLHHUK C KaTeTaMH 2 U 6 BNMCaH KBajl-
paTt, HMeILIUMi ¢ TpeyroJbHHKOM oOLMii npsamoit yroa. Haiaurte nepH-
MeTp KBajipara.

CS. Ilpu kakux MOJIOXKHUTENbHBIX 3HAUEHHAX MNapaMeTpa a CHCTEMaA

3-x-2v — x_y _2

ABHECHH
P 2x+y-5=0

HMEET POBHO JBa Pa3jIMYHBIX PEIUCHHS?

C6. Pemnte ypaBHEeHHe B HaTypanbHbIX yucnax mn + 34 = Tm.
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Bapuanm 6

Yacts 1

B1. B oxnoit mauke 500 mucroB Gymaru ¢opmara A4. 3a Hememo B
otuce pacxoayerca 1600 nuctos. Kakoe HaHMeHbIllee KOIHYECTBO Mayek
6ymaru TpebGyercs KynmuTh B opuc Ha 3 Heaenu?

B2. Ha pucynke nokasaH rpa¢Mk M3MEHEHHS TEMIEPaTypsl BO3AyXa.
Cxonbko yacoB Temneparypa 6bina Boiute 12 rpagycos?

[ AT°,C [ -

Bpewmsi, yacer |

2 4 6 8 10 | 12

B3. Haiimure miomams mpsMOYrobHHKA, BEPIIMHBEI KOTOPOIO 3alaHbl
KOOpIMHaTaMH B JeKapToBo# chcteme xoopauHat A(0; —3), B(1; 0); C(7; -2);
D(6; -5).

VA
‘18 R
0 x
C
A
D
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B4. MHTepHeT-npoBaiifep npeaiaraet TpH TapUQHBIX MJIaHa:

Tapudusrit wiau AOoHeHTCcKas fuaTa Inara 3a Tpadux
1 Her 3 py6.3a 1 M6

) 200 py6neit 3a 500 M6 1,5 py6. 3a 1 M6
Tpaduka B MecsLl cBepx 500 M6

3 390 py6ueit 3a 700 M6 0,5 py6.3a 1 M6
TpadHKa B MECAILL cBepx 700 M6

[None3oBatens Npeanonaraer, 4o ero Tpaduk 3a Mecsy cocrasut 800
MG u, ucxoas U3 ITOro, BEIOUpaET Hanbonee BHIFOAHBIH TapHUQHBIHA Mn1aH.
CKonbKO pyOJiei 3aIIaTHT MOJB30BATENE 3@ MECSIL, €CIH ero TpadHkK aek-
CTBHUTEJIBHO cocTaBuT 800 M6?

BS. Pewinte ypaBuenue 3°* =81.
B6. B tpeyronsuuke ABC yroa C paseH 90°, cos B=0,2. Haiinure

\/ﬂsinB.

B7. Haiiute 3Hauenue Beipaxenns v113° —1127 .

B8. Ha pucynke u3obpaxeH rpaduk nepsoodpa3Hoii y = F(x) Heko-
Topoii pyHkumu y = f(x), onpenenenHoii Ha uutepsaie (—6;7). [lonb3y-
SICh PUCYHKOM, OMpeIeINTe KOJTHYECTBO HyJNeH QyHKUMH f(x) Ha JaHHOM
HHTEpBAJIE.

y A

AV AWS
= \/ -

BY9. Beicota xoHyca paBHa 12, a mnHa obpasytomeii — 15. Haiinure
JAHAMETP OCHOBaHHUs KOHYyCa.
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B10. B ciy4aifHOM 3KCIIepMMEHTE CHMMETPHYHYIO MOHETY OpocaloT
Tpuxasl. HaliTn BeposATHOCTH TOro, YTO Opell BHIMAJET YETHOE KONHYE-
CTBO pa3.

B11. [Tnomaxs noBepxHOcTH KyOa paBHa 882. Haiinute ero anaroHais.

B12. Kamens Gpoitien BHH3 ¢ BBICOTH 2 M. Beicota /4, Ha KOTOpO# Ha-
XOAUTCA KaMeHb BO BpeMs NaJeHUs, 3aBUCHT OT BpPEMEHH L
h(t)y=2—-1t- #*. CKonbKko CEKYHJ KaMeHb OyzieT naaats?

B13. B cocyn, conepxauiuii 8 iutpoB 10-1poiieHTHOr0 BOXHOTO pac-
TBOpa HEKOTOPOro BellecTsa, q06aBuin 2 nuTpa Boasl. KakoBa KOHIEH-
Tpauus noay4usinerocs pacrsopa? OTBer naiiTe B NpOLEHTaXx.

3 2
B14. Haiiaure Touky MakcuMyMa QYHKIMH y = % - % +4r+2.

Yactnb 2

Cl.a) Pemnre ypaBHeHHe sin’ x — 3sin xcosx + 2¢cos” x = 0.
0) Haiigure BCce KOPHHM 3TOro ypaBHEHWs, NPHUHAIEKALIHE MPOMeE-
KYTKY [O; 2n] .

C2. B npasuibHOH TpeyronsHoi npusme ABCA B,C,, Bce pebpa Ko-
TOpoOH paBHBI |, HAHANTE KOCHHYC yTJia Mexay mpamoil AC, H IIoCcKo-
ctero BCC, .

C3. Pemmre HepaBeHcTBO V5 —4x —x* (x* —2x-3)<0.

C4. B npsaMoyronbHbIit TpeyroNbHHK ¢ KaTeTaMH 3 H 5 BIHMCaH KBaj-
part, UMEIOLMHA C TPEYTroNbHHKOM OOIImii npsiMoit yron. Haitnute nepu-
MeTp KBajpara.

CS. Tlpn xakHX 3Ha4YEHHAX MapaMeTpa a CHCTEMa ypaBHEHHIH
log,(1+x+2y)=-3y-5
x—y=4
HMEET EAHHCTBEHHOE pellIcHue?

C6. Pemnte ypaBHeHHE B HaTypallbHBIX YyHCHax mn + 18 = 3m.
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Bapuanm 7

Yacts 1

B1. llena Ha meinecoc ObUla noBelmieHa Ha 14% u coctaBuna 12768
py6uneii. Cxonbko py6ieil CTOI MBUTECOC A0 MOBBILIEHHS LEHDBI?

B2. Ha pucynke noka3sas rpadyk U3MeHEHHS TEMIIEPATYphl BO3ITyXa.
CkoneKo 9acoB TeMiepatypa 6buta Hixe 15 rpagycos?

| o ¢
119-A}T ©
18 —
17 \\

16 //
15

14

13

I
12 BPeMa, Yacel

2 | 4] 6| 8 10] 12] 14

B3. Halizute womans npAMOYroJbHAKA, BEPILIHHBI KOTOPOTO 3aJaHBI
KOOpJMHATaMH B JEKapTOBOH cHcteme koopauHat A(-2; 0), B(0; -2);
C(-3; -5); D(-5; -3).

YA
A 1"4 R
0] 1 x
B
D
C

B4. CeMbs U3 YeThIpEX YEJIOBEK IUIAHHPYET noexaTth u3 Mockss! B Ps-
3aHb. MOXHO exaTp aBTOOYCOM, @ MOXHO Ha COOCTBEHHOM aBTOMOOWIIE.
buner Ha aBTOOYC cTouT 160 pybneit Ha onHOro uenoBexa. ABTOMOOHIBL
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pacxoxyet 7 nutpoB Oen3una Ha 100 xM myTH, paccTOSHME MEXITY ropo-
ndamu pasHo 300 xunoMerpos, a ueHa OensuHa 24,5 pyoOnsa 3a 1 autp.
Cronsko pyOneit npugercs 3amiaTuTh 3a HanGolee JemeBYI0 MOE3Ky Ha
YyeTBephix?

Haifigure cyMMy, KOTOpyl0 A. 3alIaTHT 3a NOKYIIKY B HCKOMOM
cnydae.

BS. Pemmte ypaBrenue 37 = 27.

3
B6. B Ttpeyronbhuke ABC yron C pasen 90°, cosd=——

NS

Hatigure ctg 4.
o . M 5m
B7. Haiinute 3Ha4eHHe BhIpaXKEHUA 243 smgcos—é— .
B8. ®ynkums y = fx) onpenenena Ha otpe3ke [-2; 5]. Ha pucynke

u3obpaxkeH rpa¢uk nponsBoaHo ¢yHKIHH y = f(x). B kakoif Touke OT-
pe3ka GyHKUMS IpHHUMAET Hanbonbiee 3HaYeHHe?

v
' 5,
: 0/\/ ;
y=/rx)

B9. BeicoTa xoHyca paBHa 10, a nnuna obpasyromeit — 26. Hafinure
JHaMETP OCHOBAHHMS KOHYCa.

B10. B ciy4aitHOM 3KCepUMEHTE CHMMETPHYHYIO MOHETY OpocaioT
Tprx bl HaiiTh BepoATHOCTB TOTO, YTO OpEN BHIMAZAET ABa pas3a.

B11. [IuaroHans kyba paBHa J6 . Haiinute mwiomans MIOBEPXHOCTH
3TOro Kyba.
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B12. Kamens GpolieH BHH3 € BHICOTHI 3 M. BbicoTa /4, Ha KoTOpO#H Haxo-
JMTCH KAMEHb BO BPEMs MaJICHHA, 3aBUCHT OT BPEMeHH £ h(t) =3 -2t -1,

CkobKO CeKyH[ KaMeHb OyleT najaarb?

B13. 3 xunorpamMMa sONOK CTOST CTOJIBKO XK€, CKOJBKO 4 KHIOrpamMMa
GananHoB. Ha ckombko mpouentoB 10 xwiorpaMmoB 0OaHaHOB JeIlEBIIE

10 xunorpammoB s16510k?
3

B14. Haiinure TouKy MakcuMyMa QyHKIHH y = -té— -2 +3t-1.

Yacrthb 2

C1. a) Pemnte ypaBuenne 2sin’ x — 5sinxcosx +2cos’ x =0.
6) Haiinute Bce KOpPHHM 3TOro ypaBHEHHA, NPHHAUICKALIME TPOMeE-
KYTKY [E; EE}
22
C2. B npaBuibHoii TpeyronsHo# nmpusme ABCA B,C,, CTOPOHEI OCHO-
BaHHA KOTOPOit paBHEI 2, a 60oKoBEIe pedpa 3, HallIMTe PacCTOSHHUE MEXIY
npsMeiMH A4, u BC, .

XX +2x+3
A e S
V1-x?

C4. B npsaMoyronbHbIA TpeyroJsHUK ¢ KateTamMH 2 M 3 BOMCaH KBaj-
paT, UMEIOIINIT ¢ TpeyroabHuKoM obumi npsamoii yron. Haiaute mepu-
METp KBajpara.

C3. Peumte HEpaBEHCTBO 0.

CS. Ilpu kakux MOMOXKHUTENBHHIX 3HAYEHMAX MapaMeTpa a CHCTEMa
ypaBHEHHH
a”t =2y—-x+4
2x—y=3

HMECT CANHCTBCHHOC peme}me?

C6. Pernite ypaBHeHHE B HATYPAIBHBIX YHCIaxX mn + 25 = 4m.
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Bapuanm 8

Yactp 1

B1. Hanor nHa aoxoas! cocrapnser 13%. Ckonpko pybneit cocTaBiseT
3apaboTHas mnara AHnpes MBanoBnua, eci rocie yaepXKaHHi Halora Ha
noxofbl oH nmomyynn 19140 py6neit?

B2. Ha pucyHke noka3saH rpa¢Hk W3MEHEHHs TEMIIEpaTyphl BO3AyXa.
CkombKo 4yacoB Temrepatypa Grita Hixe 20 rpamgycos?

BpeMms, uacsi

B3. Haitayre mwiomans npAMOYrojbHHKA, BEPIIHHEI KOTOPOTO 3aJaHbl
KOOpAMHATaMH B IeKapTOBO# cucteme koopauHat A(0; 2), B(4; 4); C(5; 2);
D(1; 0).

YA

jam—
N
T
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B4. Cemps u3 Tpex uyenoBek miaHupyeT noexath U3 Mocksbl B Huk-
auil Hosropox. MoxHoO exaTh Ha moesjie, a MOKHO Ha COGCTBEHHOM aBTO-
mobune. buner Ha noe3x crout 440 pyGiieii Ha OQHOrO YeaOBEKa. ABTO-
MOOHIIL pacxomyeT 9 nuTpoB GeHsuna Ha 100 KM NyTH, PaCCTOSHHE MEXIY
ropoAaMu paBHO 550 KHIOMETPOB, a 1eHa Gensuna 28,5 py6ns 3a 1 juTp.
Ckonbko pyOnelt npuiercs 3aluiaTuTh 3a HauboJee JEIIEBYIO MOE3AKY Ha
Tpoux?

BS. Pemmte ypasnenue 2** =8.

B6. B tpeyromsuuke ABC yron C pasen 90°, sinA=0,6, AC=8.
Haitnute AB.

B7. Haitnute 3HaueHue BeipaxkeHust —4 cos(—240°)sin30°.

B8. ®ynkius y = f{x) onpenenena Ha orpeske [—4; 3]. Ha pucymnke
u300pakeH rpadux npousBonHON GyHKIMH y = f(x). B kakoH Touke OT-
pe3ka QYHKIMA NPHHUMAET HauMeHbllee 3HaueHne?

ya

B9. B xy6e ABCDAB\C,\D, cTtopoHa ocHoBaHus paBHa 5. Haiigute
IoIaaAb GOKOBOH IMOBEPXHOCTH Ky0a.

B10. B ypue nexur 3 Genbix, 2 XenTHX U 5 KpacHeIX mwapos. Haii-
JIUTE BEPOATHOCTH TOTO, YTO M3BJICYCHHBIH HayTaj map OyaeT KeaToro
LBETA.

B11. YpoBeHb )HIKOCTH B LIIMHAPUYECKOM cocyde qocturaer 180
cM. Ha kakoif BricoTe OyaeT HaXOQUThCS YPOBEHb XHIKOCTH, €CIH €€ 11e-
PENMTh B APYTOH LMIMHAPUYECKHUI COCYA, TUaMeTp OCHOBAHHS KOTOPOTO
B 2 pa3a 6onbiile quameTpa nepsoro? OTBeT BbIpa3HTE B CM.
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B12. Kamens 6pomeH BHU3 ¢ BBICOTHI 4 M. BricoTa A, Ha koTOpOii Haxo-
JATCA KaMeHb BO BPEMsi MAJCHHs, 3aBUCHT OT BpeMeHH £ h(f) =4 -3t —1>.
CKomnbKo ceKyHI KaMeHb OyeT majaats?

B13. U3 nmyHkTa 4 B MyHKT B BhleXall MOTOLMKINCT ¥ OJHOBPEMEHHO
H3 B B A BBIexas aBTOMOOWIHCT. MoToumimicT npubeut B B yepes 4 yaca

nocJie BCTPEYH, a aBTOMOGWITHCT B A4 uepe3 | gac mocie Berpedr. CKOMbKO
4acoB ObLT B ITyTH MOTOLIMKIIHCT?

B14. Haiinure Touxky MakcumyMa QyHKuMH y =¢> — 3t — 91+ 5.

Yactb 2
. 2 5w
C1. a) Pemnre ypaBHeHue sin® x = 5c¢os > x|.

6) Haiinute BCe KOpHM 3TOro ypaBHEHHs, NMpHHAZJIEXKAIUE MPOMe-
KYTKY [O; 5n].

C2. bokoBoe peOpo NpaBWIBHON TPEYTONBHON MUPaMHILI paBHO 4, a
BLICOTa PaBHa 3 . Haiigure o6bem THPaMUabI.

C3. PenmTe HepaBencTBo V9 — x* (x> +3x+4) 2 0.

C4. B oxpyxHoCTH npoBeaens! qse xopasl: AB = 2 u AC = 3. [Inuna
Iyri AC B 2 pa3a 6onbme nmnbl xyru AB. Haiinure pamiyc okpy>KHOCTH.

CS. Tlpy kakux MOJMIOKMTENLHBIX 3HAYEHHAX MapaMeTpa a CHCTEMA
L @ =2y +x+2
ypaBHeHHit 5 3 HMEET POBHO ABA PA3IMYHBIX PEIICHHUSNA?
xX-y=

C6. Pemvire ypaBHeHHe B HATYPAIbHEIX YnCiax mn + 42 = 8m.
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Bapuanm 9

Yacre 1

B1. IToe3n MockBa — Cankr-IletepOypr otnpasnserca B 22:35, a

npubeiBaet B 06:35 Ha cnenyoumii AeHb (BpeMsi MOCKOBCKOE). CKONBKO
9acoB 0e3/1 HaXOAUTCA B MyTH?

B2. Ha pucynke noka3aH rpaduk M3MEHEHHs] TEMIEPATYphl BO3IyXa.
Ckonbko 4acoB TeMnepaTypa Obl1a Huxe 19 rpagycos?

E23 T°,C 5
22 <

21 -
20
19
18
17 ]
16
15
14
13
12

Bpemst, yachl
10| 12141618

N
S
[=)}
[o ]

B3. Haitogure rutomanab KkBagpaTa, BEpPLIMHBI KOTOPOTO 3aJaHBI KOOp-
JAMHATaMH B IEKapTOBO#M cucteMe koopauHat A(1; -3), B(2; -1); C(4; -2);
D(@3; -4).

b |
14

A /

0] | B
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B4. B niepsom 6GaHke OfIMH 10/171ap MOXKHO KyMHTB 3a 32,6 py654, a BO
BTOpPOM 15 0JIapOB MOXHO KyNUTD 3a 486 pybineit. Kakylo HaUMEHBIIYIO
cymMy (B pyOIixX) npuaeTcs 3amwiatuthb 3a 30 nosnapos?

Haitaure cyMMy, KOTOpYIO A. 3aIUIaTHUT 3a MOKYTIKY B HCKOMOM CITy4ac.

B5. Pemmte ypabnenue 3*'2 =27,

B6. B TtpeyromsHuke ABC yrom C pasen 90°, sinA4=0,56.
Haiigute cuHyc BHENHEro yIiia Ipy BepIIHHE 4.
xll . x—4

B7. HatinuTe 3HaYeHHE BHIPaKECHHU —F npu x=0,4.

B8. ®ynkmua y = flx) onpeneneHa Ha orpeske [-6; 3]. Ha pucynke
n300pakeH rpaduk npousBoaHoi ¢yHkimMH y = f(x). B kakoii Touke oT-
pe3ka GpyHKUMs NpMHAMAET Hanbonbliee 3HaUeHHE?

ya

y=,x)

-6 0] 1

B9. B xy6e ABCDA,B,C\D, cropoHa ocHOBaHusi paBHa 3. Halinure
IUIOIaAL GOKOBOH MOBEPXHOCTH Kyba. '

X

w 4+

B10. B ypue nexur 4 Oensix, 2 xenTeIX ¥ 6 cHHuX mapoB. Haiigure
BEPOATHOCTh TOTO, YTO M3BJICUEHHBIH Hayraj map Oyaer Genoro nBera.
OTBET OKPYTIHTE A0 COTHIX.

B11. Bo ckonbKo pa3 yBEeIMIHTCA IUIONIah IOBEPXHOCTH CEpHI, ECIIH
€€ TUaMeTp yBENHYUTH B 3 pa3a?

B12. Kamens OpomeH BHU3 ¢ BbICOTHI 15 M. BricoTa 4, Ha KoTOpO#H
HaXOAWTCA KaMeHb BO BpeMs TMaJeHHsA, 3aBHCHAT OT BpPEMEHH [
h(t) =15-12¢t — 3¢* . Ckonbko ceKyHI KaMeHb OyeT mafaTs?
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B13. U3 mynkTa A B yHKT B BBleXaJ MOTOUMKIMCT ¥ OJHOBPEMEHHO
u3 B B A Briexan aBroMobwincT. Motouuknvct npubsi1 B B yepes 3 yaca
1ocyie BCTPEYH, a aBTOMOOMIMCT B A uepe3 45 MUHYT MOCJIE BCTPEYH.
Ckomnpko 4acoB ObL1 B IMyTH MOTOUMKIIHCT?

13

B14. Haiiaure Touxy MakcuMyma QyHKUMH y = 3 3 +5t+2.

Yactn 2

C1. a) Pemnrte ypaBHeHHe —l-ctgx=0.

. 2

sin” x
6) Haiinure Bce KOpHH 3TOro ypaBHEHHS, NpPHHAUISKAILME IpOMe-
T m

(3]

C2. Haiinute niomans MojHOH MOBEPXHOCTH MPaBHILHOH TPEyroib-
HOW MHPaMUJBI, €CJIH CTOPOHA €€ OCHOBaHHs paBHa 4, a ABYTpaHHBIN YToJ
TIpH OCHOBAHHH paBeH 60°.

C3. Peumnte HepaBeHcTBO V25— x> (2x* +x+1)20.

C4. B npsaMoyToNbHBIH TPEYTOJIBHUK ¢ KaTeTaMH | U 3 BOMcaH KBaj-
pat, UMEIMH ¢ TpeyronbHUKOM oOmuil npsmoii yron. Haiiogute mepu-
METp KBazpata.

CS. Ilpn kakux 3HaYEHUAX NapaMeTpa a CHCTEMa YpaBHEHHH

log, (x—y—-2)=2y-2
x+y=4

HMMEET POBHO /IBa PA3JIMYHBIX pemeﬂml?

C6. PeminTe ypaBHEHHE B HATypanbHBIX YUCIaxX mn+22=5m .
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Bapuanm 10

Yacts 1
B1l. Kakoe HauMeHblllee 4YHMCIO ABYXMECTHBIX IIQJIaTOK TpeOyetcs
B3STh B I0XO0J, B KOTOPOM yuacTtByeT |7 yenoBek?

B2. Ha pucyHke noka3aH rpagUk W3MEHEHHS TEMIIEpaTyphl BO3AyXa.
Ckonbsko yacoB TeMneparypa Osiia semue 10 rpagycos?

[ A T°,C.
I17
I16
15

14

Bpewms, 1ach1
2 4l 6 810 12]14]16] 18

B3. Haiingute miomans kBagparta, BEPIIHHBI KOTOPOTO 3aJaHBl KOOP-
IUHAaTaMH B JEKapTOBO# cHcTeMe koopauHat A(—3; 0), B(-6; 3); C(-3; 6);
D(0; 3).
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B4. B oqnom 6anke MoxHO KymuTh 10 eBpo 3a 425 pyGneit, a B apy-
rom MOXHO KymuTh 30 eBpo 3a 1269 py6aeii. Kakyio HanMeHbIIyIo cyMMy
npUAeTcs 3amnatuth 3a 300 eBpo?

BS. Pemte ypasHenue 6™ = 36.

B6. Haiinure pagumyc OKpy»XHOCTH, BIHCAHHOH B MpPaBHJbHEBIA Tpe-
YTOIBLHIK CO CTOPOHOH 4+/3 .

B7. Beiuncnute 3HaU€HHE BhIpaXKEHUS — -
og 7 V
5 2.3
B8. ®ynkima y = f(x) onpeneneHa Ha otpe3ke [—3; 4]. Ha pucynke
n300paxeH rpadux npoussoaHoi ¢yHKuMH y = f(x). B kakoii Touke oT-
pe3ka QyHKUMA MPUHHUMaeT HauboIbIlee 3HAUeHHe?

ya

“y

[

=)
_
AT

y=fx)

B9. B xybe ABCDA,B,C\D, cropona ocHoBaHui paBHa |. Haiiznte
iomaab 60KOBOH MOBEPXHOCTH Ky0a.

B10. B ypHe nexwut 3 Genbix, 2 4epHsIX ¥ 3 3eneHsIx mwapos. Haiinute
BEPOATHOCTH TOTO, YTO U3BJICYEHHBIH Hayraj map OyIeT YepHOro LiBeTa.

B11. Bo cxonpko pa3 yMEHBIIMTCS TUIOLIA/Ib TTOBEPXHOCTH MpPaBHIIb-
HOM TpeyroNbHOH NHpaMKIb], €ciy Bee e€ pedpa YMEHBIHTE B 6 pa3?

-
B12. Kamens OpolieH BHU3 ¢ BBICOTBI 6 M. BbicoTa A, Ha KOTOpo# Haxo-
JIUTCS KaMeHb BO BpEMs MaJCHHUsl, 3aBUCHUT OT BPEMEHH . h(t) =65t —1>.

CKOIBKO CEKyHI KaMeHb Oyner rnagarh?
B13. [Toe3n, aBurasch paBHOMEPHO CO CKOPOCTHIO 60 KM/4, mpoe3kaeT

MHMO TU1aT¢opMel, THHA KoTopoi 400 M, 3a 30 c. Haiiaure ninHy noesaa
(B MeTpax)

3
B14. Haiigure Touky MakcuMyMa QyHKUMH V = % -2 -5t+4.
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Yactb 2

C1. a) Pemnre ypaBHeHue (tgx — NE) Ycosx=0.
6) Haiimute Bce KOpHH 3TOr0 ypaBHEHHA, INPHHAUICKAIIME MPOMeE-
KYTKY [2n;41t].

C2. BokoBoe pebpo npaBWILHOH TPEYronbHOH NMUPaMHIB paBHO 5, a
BbICOTa paBHa 3. HalinuTe 00BheM mHpaMHIbL.

C3. PemnTe HEPABEHCTBO 2 — X — X° (x* -4x+3)>0.

C4. B npsAMOyronbHbli TPEYTOJBHUK C KATETaMH 2 U 2 BMHCAH KBal-
par, UMEIOLIMI ¢ TPeYroJbHUKOM oOmIMil mpaMoil yroin. Haiinure nepu-
METp KBaJpara. "

CS. IIpu KakKX 3HAYCHHIX NTapaMeTpa @ CHCTEMA YpaBHEHHI

log,2x+y+1)=-x-4y-6
x=-3y=5

HMEET EAHHCTBCHHOC peme}me?

C6. Peumte ypaBHCHHE B HAaTYypaNbHBIX YHuCIax mn +14 = 3m.
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Bapuanm 11

Yacrts 1

B1. bunet Ha noe3a crout 200 pyOneii. Kakoe MakcuMalnbHOE 4HCIO
OunetoB MOXHO 6yzeT Kynuth Ha 1000 pyOneii nocie MOBBILIEHUS LEHBI
6unera Ha 20%7?

B2. Ha rpaduke nokazaHo u3MeHeHHe IaBleHHsA B NapoBoi TypOHHE
nocie 3armycka. Ha ocu abcuunce oTknaneiBaercsi BpeMs B MUHYTaX, Ha OCH
OpAMHAT — AaBieHue B atMocdepax. Onpenenute 0o rpaduxy, CKOJIBKO
MMHYT JaBjieHue 6bu10 6onbiie 3 atmocdep?

A [aBnenue napa, atm.

— N WAL
\
/

10 | 12

)
N
(@)}
o0

B3. Ha xieryaroit 6ymare ¢ kiaerkamu pasmepoMm 1 cM x 1cMm u3o-
Opaxxen mapamuienorpamM (cM. puc.). Haiinure ero ruiomane B KBaapar-
HBIX CAHTHMETPAxX.
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B4. Boaurens cobupaerca mpoexaTh U3 MyHKTa 4 B MyHKT D, B KOTO-
phlii BEAYT TPH MapiupyTa: yepe3 B, uepes C ¥ npsamoii MapuipyT 6e3 npo-
MEXYTOYHBIX IYHKTOB. PaccToaHHs B KHIOMETpax MeEXIy COCEIHHMH
IYHKTAMH [OKa3aHbl Ha cXeMe. VI3BECTHO, 4TO eCHM exaThb uepes B, To
cpeaHss CKopocTh OyzeT paBHa 50 kM/4, ecii exaTh yepe3 C — 45 km/4, a
€CM exaTh Hanpamyro — 60 kM/4. Boaurens BeIOpasi MapIupyT Tak, 4TO-
Obl moexath n0 D 3a HauMeHbllee BpeMsa. CKOJIBKO YacOB OH IUIAHUPYET
npoOsITh B IIyTH?

B

33 Nts

75 D
28
C

BS. Haiigute kopeHs ypaBHenus v2x+1=1.

2\2

B6. B tpeyronbuuke ABC yron B pasen 90°% sind= T’ AB = 3.

Haiitu AC.

B7. Bolumciute 3Ha4eHue BhIpaxeHus 3°%'¢ -2

. B8. Ha pucynke u3obpaxen rpadpuk dynkuuu y = f(x) H Kacarenb-
Hast K HEMY B TOuke ¢ abcuuccoii x,. Haiinure 3HaueHHe npom3BoHoMH
f'(x) B TOUKE X,.

VA

r1

e —

al 4
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BY9. B ky6e ABCDA,B,C\D, cTopoHa OCHOBaHHs paBHa 5. Haiinure
IJIOLIA/1b MOJIHON OBEPXHOCTH Ky0a.

B10. U3 cnoa <MATEMATUKA» cny4aiinsiM 06pa3oM BbiGupaeT-
cs oaHa OykBa. HaliinTe BepoaTHOCTH TOTO, YTO 3Ta GYKBa OKaXETCSH CO-
IJIaCHOM.

Bll. Ilnomagr MOBEpXHOCTH NPAMOYTOJBHOTO NapauleNenuneaa
paBHa 32. YeMy Oyzmer paBHa IUIOI@Ab NOBEPXHOCTH NapajlieienHIeaa,
€CJIH KaX/I0€ €ro peOpo yMEHbBIUUTH B 1Ba pa3a?

B12. Kamenb Oporued BHU3 ¢ BbicoTst 21 M. BricoTa 4, Ha koTOpO#
HAaxOMUTCS KaMeHb BO BpeMsl HNAaICHHs, 3aBHCHUT OT BpEMEHU [
h(t)=21-4t—1*. CKonbKO CEeKyH/1 KaMeHb Oy/IeT maaaTh?

B13. MoTtopHas oaka npouuia MIpoTHB TeYeHUS 24 KM H BEpHYNIAach
o0paTHO, 3aTpaTUB Ha oOpaTHbIA IyTh Ha 1 yac MeHble, YeM NpH JBIXKeE-
HHH NpOTHB TeueHus. Halinute ckopocTs (B KM/4) JIOAKU B HEMOJBWKHOM
BOJIE, €CIIM CKOPOCThH TEUCHHS paBHa 2 KM/Y.

B14. Haiitute Touxy MUHMMyMa QyHKUMH Y = (x +5)e™ .

Yactnb 2

. |sin x—sinx-2=0
C1. Pemuute cucteMy ypaBHEHUH )
3sinx+7y=4

C2. Haiiavre nioniagb NMOJHOM NOBEPXHOCTH NpPaBWIbHOH 4YeThIpEX-
YTOJIbHOH MHPaMHABI, CTOPOHA OCHOBAHHMSA KOTOPOil paBHa 1, a yron Ha-
K/I0HA GOKOBO# rPaHH K IUIOCKOCTH OCHOBaHHs paBeH 45°.

C3. Peliute HepaBEHCTBO:

log; \(3x-2)—log, ,(9x* ~12x+4) -7 _,
1-2log,, ,(6x* —7x+2) o
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C4. OxpyXHOCTh Kacaercs OHHOH CTOPOHBI NMPSAMOTO YIiia ¢ BeplLIH-
HOH A M IepeceKaeT ero BTOpylo cropoHy B Toukax B u C. Haiigure panu-
YC OKpYXKHOCTH, eciit AB =4, AC = 8.

CS. Haiinute Hanbonblliee HaTypajabHOE 3HAUYEHHE IapaMeTpa d, NpH
KOTOpOM pellieHHe Hepasenctsa ||7x + 52| — 23| —121<14a* ynoenersops-
€T ycnoBHIo x € [—46; 50].

C6. Peunte ypaBHeHHE B HAaTYpATIbHBIX YHCIaX mn’ +46=11m .
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Bapuanm 12

Yacrtp 1

B1. buner na noe3z croutr 150 pyGneit. Kakoe MakCMMaNbHOE YHMCIIO

6uneroB MoxHo Oyaer Kynuts Ha 1000 pyGiieit mocie MOBBHILIEHAS LEHBI
6unera Ha 20%?

B2. Ha rpaguke mokazaHo H3MEHEHHE JaBJCHUA B IapoBOil TypOHHE
nocie 3amycka. Ha ocu abeimce oTkiaasiBaeTcs BpeMs B MEUHYTaX, Ha OCH
OpAHHAT — JaBleHHe B aTMocdepax. Onpeaennure no rpaguky, CKOIbKO
MHHYT JaBieHue 6pU10 MeHbLIe 4 atMochep?

A JlaBnenue napa, at™.

—_— N WA NN

Bpewms, muH.

N
PN
[«
o]

10 | 12

B3. Ha kneruaroit O6ymare ¢ xierkamu pasMepoM 1 cMm x 1 cM H30-
OpaxkeH mapasenorpamm (cM. puc.). Halinute ero miomaae B KBaapaT-
HBIX CAHTUMETpaX.
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B4. Boaurtens cobupaercs npoexarb U3 MyHKTa 4 B MyHKT D, B KOTO-
phlif BEIYT TpH MaplipyTa: Yepes B, yepe3 C v npsAMoid MapuipyT 6e3 mpo-
MEXYTOYHBIX ITyHKTOB. PaccTosiHMs B KWJIOMETpax MeEXIY COCEXHUMH
IYHKTaMH TOKa3aHbl Ha cxeMe. [I3BecTHO, 4TO ecim exaTh uepe3 B, To
cpenHss CKOpocTh GyneT paBHa 57 KM/4, eciiu exath yepe3 C — 53 xm/4, a
€CIM eXaTh HanpAMylo — 54 kM/4. Boautens BbIOpan MapmipyT Tak, 4To-
661 noexats 40 D 3a HauMeHblee BpeMs. CKOJNBKO YacoB OH IUIAHUPYET
HpOOLITE B ITyTH? C

B
24——/\33
A€\54 D
> 32

BS. HaiinuTe xopeHs ypaBHenns vx—3=5.

B6. B tpeyronbuuke BCD yron C pasen 90°, sin B ={7— , BC

I
hat

Haitru BD.
B7. Bolurcnute 3HaueHue Boipaxenus 25 % —3

B8. Ha pucynke usobpaxeH rpaduk ¢pyHkuuu y = f(x) u kacareib-
Has K HEMY B TOouke ¢ abcuuccoil x,. Hafinnte 3HaueHHe npoH3BOAHOM

f'(x) B TOUKE X,.

Y N L
! A\ y =/x)
[
/1 !
0 J{L'o xh
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B9. B xybe ABCDA,B,C\D; ctopoHa ocHoBaHMA paBHa 3. Haiinute
IJIOWaAb MOJIHOM MOBEPXHOCTH Kyba.

B10. U3 cnosa «MATEMATHKA» cayuaiiabiM 06pa3oM BeiGHpaeT-
csa onHa Oykea. Hailnute BepOATHOCTL TOTO, YTO 3Ta GyKBa OKaXeTCA
rJIacHOM.

Bl1l. [lnowmaas nOBEpXHOCTH NPAMOYTONBHOrO MapajUle/ienunena
paBHa 24. Uemy Oyzner paBHa miouiagb MOBEPXHOCTH MapaUle/enuIena,
€CJIM KaX0€ ero pebpo yMEHbUIUTh B JBa pa3a?

B12. Kamens Opotuen BHH3 ¢ BbicoThl 18 M. BeicoTa /4, Ha KOTOpOI
HaXOJUTCd KaME€Hb BO BpEeMs TMaJEHWA, 3aBUCHT OT BpEMEHH I
h(t) =18 -3t —t* . CKobKO CeKyHJ KaMeHb Oyaet nanath?

B13. MotopHas 101Ka Npolluia MPOTHB TeueHUS 48 KM M BepHY/Iach
o6paTHo, 3aTpaTHB Ha OOpATHLIH MyTh Ha 8 YacoB MeHbILE, YeM IPH JBH-
JKEHUH NPOTHB TeyeHus. Haliqure ckopocTh (B KM/4) JIOOKH B HEMOABIK-
HO¥W BOJIE, €CJIH CKOPOCTh TEYEHHS PaBHa 4 KM/4.

B14. Haiinure Touky MakcumyMa pynximn y = (2x +1)e' ™.

Yacts 2

. |2sin?x—7sinx+3=0
C1. Peunte cucteMy ypaBHEHHi ]
8sinx+5y=14

C2. Haiigure mnouiaap monHoOH MOBEPXHOCTH MPABUIBHOH YETBIpEX-

YTOJILHOH MHUPaMHU]IbI, CTOPOHA OCHOBAaHUA KOTOPOH paBHa 3, a yron Ha-
KJ10Ha 60KOBOH IpaHH K IJJOCKOCTH OCHOBaHHMA paBeH 30°.

x
log,, 4x’ - logm >

C3. Peunte HepaBEHCTBO: > log(7 3;) x.

4log,6(1 —13‘-)+1 3 )
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C4. OxkpyXHOCTb, BIIMCAaHHAs B NMPSMOYTOJIBHLIA TPEYTOIbHUK, JECITHT
THIIOTEHY3y TOYKOH KacaHus B oTHOwieHHH 3 : 2. Haiimure miolaas Tpe-
YTONbHHKA, €CIIV THIIOTCHY3a paBHa 15.

CS. Haiigute Hanbonbluee 1eoe 3HaYeHHE MapaMeTpa a, NMpH KOTo-
pOM peuienne HepaseHcTBa ||5x +64|+117|-28<154° ynosnersopser
ycioBHio x € [-19; 10].

C6. Peunte ypaBHEHHE B HATYa/IbHBIX YuCax mn’ +40=9m.
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Bapuanm 13
Yacrs 1

B1. buset Ha noe3n crout 300 pybnei. Kakoe MakcHUMallbHOE YHCIIO

OuneroB MoxkHO Oyner kynutb Ha 1000 pyGneii mocne noBblICHUS LEHBI
6uneta Ha 10%?

B2. Ha rpaduke nokasaHo usMeHeHHe NaBEHUA B MapoBoOil TypOuHe
nociie 3anycka. Ha ocu abcuuce oTknagpiBaeTcs BpeMsa B MUHYTax, Ha OCH
OpIMHaT — AaBieHue B aTMocdepax. Onpenenure no rpaduky, CKOJbKO
MHHYT JaByieHue 6bu10 Oosblue 5 atMocdep?

A Jlasnenue napa, at™.

—_ N W A NN

Bpems, MUH. |
).

2 4 6 8 10

B3. Ha kneruatoii 6ymare ¢ Kietkamu pasmMepoM 1 cM x 1 cM u3o-

OpakeH mapamienorpaMm (cM. puc.). Haiigure ero mnomazap B KBaapar-
HBIX CAHTHMETpaX.

/ /
/ /
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B4. Boaurens cobupaercs mpoexath U3 MyHKTa A B MyHKT D, B KOTO-
phIii BEAYT TpU MaplipyTa: Yepes B, yepe3 C H npsAMoit MapuipyT 6€3 mpo-
MEXYTOYHBIX NYHKTOB. PaccTosHHMS B KWIOMETpPaX MEXIY COCEIHHMH
NMYHKTaMH MOKa3aHel Ha cxeme. M3BecTHO, 4TO eciM exaTh yepe3 B, 1o
cpeAmsa cKkopocTh Oyner paBHa 60 kM/4, ecnu exath yepe3 C — 50 km/u, a
€CJI exaTh HanpsaMmylo — 51 km/4. BoauTens BeIOpan MapiupyT Tak, 4To-
661 noexats a0 D 3a HauMeHbluee BpeMs. CKONBKO 4acOB OH IUIAHUPYeT

npoObITH B MyTH?
qu

BS. Haiinvre xopeHs ypaBHeHns +2x—1=3.

&

B6. B tpeyronsuuke ABC yron C pasen 90°, sin B = 5 BC=4\7.

Haiitu 4B.

B7. BoluuciuTe 3HaYeHHE BRIpOKECHHA 3678 4+

B8. Ha pucynke usobpaken rpadux gpyHkumu y = f(x) W KacarenpHas K
HeMy B Touke ¢ abcumccoit x,. Haliaure 3HaucHHMe mpowsBogHoit f'(x) B
TOYKE X, .

yA

f

FO% NG RN S R
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B9. /luameTp ocHoBanus konyca paseH 10, a ero BeicoTa pasHa 12.
Haiinure 1y o6pasyrowieii konyca.

B10. U3 cnosa «AJITEBPA» cny4aiineiM 0Gpa3oM BeIGHpaeTcs 0OaHa
6ykBa. Hainure BeposTHOCTB TOro, 4TO 3Ta GyKBa OK&XKETCS COIJIACHOIA.
OTBET OKpPYTJIUTE O COTHIX.

B11. IInowans moOBepXHOCTH NPAMOYTOJLHOIO Mapajuleienunena
pasHa 48. Uemy Oyzmer paBHa mioiafb MOBEPXHOCTH MapajlleNenuIea,
€CIIM KaXJ0€ €ro pebpo yMeHbLIHUTH B (Ba pa3a?

B12. Kamenp Opoiuen BHH3 ¢ BbicoThl 10 M. Beicota A, Ha KoTOpOi
HaxOJUTCd KAMEHb BO BpeMs MaJeHus, 3aBUCHT OT BPEMEHH I
h(t)=10-9¢ —* . CKo/IbKO CEKYH/ KaMeHb Oy/ieT naxaTh?

B13. MoropHas noaka npouuia MpoTuB TedyeHHs 70 KM U BepHYNach
obpaTHO, 3aTpaTHB Ha OOpaTHHIA NMyTh Ha 2 yaca MEHbILE, YEM MPH JBH-
EHHH NMpoTHB TeyeHus. Haiiaure ckopocts (B KM/4) JOAKH B HEMOIABIK-
HOH BOJE, €CIIH CKOPOCTh TCYCHHS paBHA 2 KM/4.

B14. Haiigute Touky Makcumyma GpyHKLHA

y=In(x+3)-2x+43.

Yacts 2

. |cos?x+cosx-2=0
C1. Peumre cucreMy ypaBHeHuid
2cosx—-T7y=9

C2. Haiigure miomanp MOMHOR TOBEPXHOCTH NMpPaBWIBHOH 4YeThIpeX-
YTOJIBHOH MHpaMH/bl, CTOPOHA OCHOBaHHs KOTOpOH paBHa 5, a yroi Ha-
KJI0Ha 60KOBOH IpaHH K IIOCKOCTH OCHOBaHHMS paBeH 60°.

1-log,(2x* =9x+9) 0

C3. Peumite HepaBeHCTBO:
log;(x+8)
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C4. 113 touxku M K OKpYXHOCTH ¢ LieHTpoM O mpoBeaeHs! npsaMas MO
U KacarenbHas MA (4 — touka xacanus). M3 Touku 4 x npamoii MO npo-
BEJICH NepneHIuKynap AB. Haliaure paccrosHue or Touku M 10 ueHTpa,
eciu AM =40 u AB=24.

C5. Haiinute HanGonsliee neNoe 3Ha4YCHHE NapaMeTpa a, TpH KOTO-
poM peiienne Hepapencta ||4x +19/—83|-97<84* ynosnersopser yc-
noBmio X € [-212;212].

C6. Pewnte ypaBHeHMe B HATYPAIBHBIX YHCHAX mn” + 44 =5m .
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Bapuanm 14
Yacto 1

B1. bunert Ha noe3z crout 100 py6neii. Kakoe MakcHMalibHOE YHCIIO
6uneToB MoxHO Oyner kynuth Ha 600 pybneil mocie MOBBILEHHMS LEHbI
6uera Ha 20%?

B2, Ha rpajuxe nokasaHo u3MEHEHHE OaBleHHsA B IapOBOil TypOuHE
noce 3amycka. Ha ocu abcuuce oTknazsiBaeTcs BpeMsi B MMHYTax, Ha OCH
OpAMHAT — AaBjeHHe B atMocdepax. Onpenenure no rpaduky, CKoJIbKO
MHHYT JaBlleHHe ObL10 MeHblle S atMocgep?

A [laBienue napa, at™.

—_— N W NN ®

2 4 6 8 10 | 12

B3. Ha xneryaroit 6ymare ¢ wieTkamu pa3mepom 1 cm x 1cm u3o-
OpaxxeH mapasuienorpamm (cM. puc.). Haiinure ero miomane B KBajpaT-
HBIX CAHTHMETpaXx.
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B4. Boautens cobupaercs mpoexarh u3 myHKTa A B MyHKT D, B KOTO-
pblif BEIYT TpU MaplpyTa: Yepe3 B, yepe3 C u npsMoii MapuipyT 6e3 mpo-
MEXYTOYHBIX ITYHKTOB. PaccTOSHHMSA B KWIOMETpax MEXAy COCEAHHMH
MyHKTaMH NOKa3aHBl Ha cxeme. VI3BecTHO, YyTo ecnM exaTh uepes B, To
cpenHsisi CKopocTh Oyner paBHa 50 km/4, eciu exathb uepe3 C — 80 km/u, a
€CJIi exaTh Hanpsamylo — 60 km/4. Boautens BoiGpan MapuipyT Tak, 4YTo-
651 noexatb 10 D 3a HanMeHbllee Bpems. CKONBKO YaCOB OH ILUIAHUPYET

HpOOBITH B ITyTH?
B
D
4] :
C

BS. Haitaure kopeHb ypaBHenus vx—8 =2.

\)S‘
(V8]

I
.°*

B6. B Tpeyronbﬂnxé ABD yron D pasen 90°, sin B = , BD

Haiitn 4B.
B7. BerunciuTe 3Hauenue BoIpaxeHus 4% +2 .

B8. Ha pucynke uzobpaxen rpadux pyHkumm y = f(x) M Kacareib-
Has K HeMy B Touke ¢ abcumccoii X, . Haiimure 3Hauenne npous3BoaHon

Sf'(x) B TOUKE X, .

" o

f—
Np———————

ad 4
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B9. [lnameTp ocHOoBaHMA KOHYca paBeH 8, a ero Bbicota paBHa 3. Haii-
JIMTE JUTNHY o0pasyrolleil KoHyca.

B10. B cnyuaiinoM skcrepuMeHTe OpoCaloT IBE HUrpajbHble KOCTH.
Haiinnte BepoATHOCTL TOro, YTO B CyMME BBINAAET 7 O4YkOB. Pe3ymbrar
OKPYTJIMTE [0 JECAThIX.

B11. Tlnowags noBEPXHOCTH NPAMOYTOIBHOIO HapajuIeNenUIena
paBHa 27. UeMy Oyner paBHa IUIOLIafb IMOBEPXHOCTH MapalUie/ienuIena,
€CJIH KKA0€ ero pedpo YMEHBIIUTH B TPH pa3a?

B12. KameHns OpoiueH BHH3 ¢ BbicoThl 11 M. Bricota /4, Ha koTopoii
HaxoOAUTCs KaMeHb BO BpeMs NafeHMA, 3aBHCHT OT BpEMEHH I
h(t) =11-10t - £* . CkoNbKO CEKyH/ KamMeHb Gy/ieT nagath?

B13. Motopsas n104Ka npouuia npoTus TeueHus 112 kM U BepHyaack
o0paTHo, 3aTpaTUB Ha 0OpaTHLII NMyTh Ha 1 Yac MeHbLIE, YEM TIPH IBHKE-
HHUH NPOTHUB TeueHHs. Halinute ckopocTh (B KM/4) JJOAKH B HEMOJABIKHOH
BOJIE, €CJIM CKOPOCTb T€UeHHUs paBHa 1 KM/u.

B14. Haiigure Touky MakcuMyMa GyHKLHH

y=In(x+1)—4x+11.

Yacrs 2
C1. Peunte cucreMy ypaBHEeHM#t

2sin’ x-11sinx+5=0
4sinx+y=3 '

C2. Haiigurte miomaab MoJHOH MOBEPXHOCTU MPABHILHOM YeThIpEX-
yroNbHOH MUpaMH/bI, CTOPOHa OCHOBAHHUS KOTOPOH paBHa 2, a yroi Ha-
KJI0Ha OOKOBO# rpaHH K MIOCKOCTH OCHOBaHUA paBeH 60°.

log,(3x-1) <0

C3. Peumte HepaBeHCTBO: <
log,(2x+1)
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C4. Yepes TouKy okpyxHOCTH paauyca 10 mpoBeleHB JBe B3aHMHO
MEepIEHANKYIAPHBIE Xopabl AmuHoN 16 n 12. HaliauTe paccTosHue MeXIy
CepeMHAMH XOP.

CS. Hatinute Haubonbiee uenoe 3HaYeHHE NapameTpa /, pH KOTOPOM
pemenye Hepasenctsa [[3x+32|~17|-19|—87 <6/> ynosnersopser ycio-
BHIO x € [-84; 65].

C6. Pelunte ypaBHEHHE B HATYPAIBHBIX YHCHAX mn® +48 =12m .
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Bapuanm 15
Yacts 1

B1. buner Ha noe3n crout 230 pybnei. Kakoe MakcMMaabHOE YHCIIO
6uneroB MoxkHO OymeT kymuth Ha 800 pyGuneit mocne MOBBILIEHHS LICHBI
6unera na 10%?

B2. Ha rpaduke noka3aHo M3MEHEHME NaBIEHHA B NMapoBOil TypOune
MocCie 3amycCKa. Ha ocu aGC[IPlCC OTKNAJABbIBACTCs BPEMA B MUHYTax, Ha OCH
opIMHAT — JaBieHHe B atMoctepax. Onpeaenute no rpadHky, CKOJIbKO
MHHYT AaBjieHue Obu10 Oonblie 4 atmochep?

+8A JaBnenue napa, at™.
17
6
5 -
4
3 T~
2
1 Bpems, MuH.
>
2 4 6 8 10 | 12

B3. Ha kneruaroit Oymare ¢ kjierkamu pasMepoM 1 cMm x 1 cM u3o-
OpaxeH mapamnenorpamm (cM. puc.). Haliaure ero ruiowaas B KBaapart-
HBIX CAaHTHMETpaX.
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B4. Boaurens cobupaercs npoexaTb M3 IyHKTa 4 B MyHKT D, B KoTO-
phIit BeAyT TpH MapuipyTa: yepes B, uyepe3 C u npamoit MapiupyT 6e3 npo-
MEXYTOYHBIX NMYHKTOB. PacCTOSHHMS B KHIOMETPaX MEXIY COCCIHMMH
NYHKTaMH IOKa3aHsl Ha cxeme. V3BecTHO, YTO €ciM exaTh 4epes B, To
cpeaHsas ckopocTh OyzaeT paBHa 80 kM/4, ecnu exathb dyepe3 C — 80 km/y, a
€CIIH exaTh HampsAMylo — 58 km/4. Boaurens BbIOpan MapiipyT Tak, 410-
661 goexath 10 D 3a HauMeHbiiee Bpems. CKONBKO 4acoOB OH IUIAHUPYeET

poO6BITL B MyTH?
) B
a—"\s7
A€\116
D
48
\/52

C
BS. Haiinure kopeHs ypaBHeHHs V3 —2x =5.

B6. B tpeyronsuuke ABC yron A pased 90°, sinC =g , AC =5,

Haiitu BC.

B7. BeruucnuTe 3HaueHue BoIpaxeHus 2988 — 31816

B8. Ha pucynke uzobpaxen rpapuk ¢oyHxuuu y = f(x) ¥ kacareis-
Hag K HEMYy B Touke ¢ abcuuccoit x,. Halinute 3Hauenue mpoms3BoaHoi

JS'(x) B TOUKE X,.

T I

[

bl S NI S T I S S oy

<

-

Ry
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B9. I1nowane nonHo# nosepxHocTH KyGa paBHa 24 cM’. Haiyure cro-
POHY KyOa.

B10. B cnyyaiiHoM 3kcnepuMeHTe OpocaioT ABE MIpajibHbBIE KOCTH.
Haiigure BeposTHOCTH TOrO, YTO B CyMMe BhIMageT 5 oukoB. Pesynbrar
OKPYTJIUTE JIO COTBIX.

B11. Ilnomanpr NOBEPXHOCTH NPSAMOYTOJBHOTO IapajUleienunena
paBHa 16. Uemy Oynmer paBHa IJioIaas MOBEPXHOCTH Napajienenunena,
€CJIH K&XA0€ €ro pedpo yMEHBIIUTh B YETHIpe pa3a?

B12Kamenn GporueH BHU3 ¢ BhICOTHI 15 M. BricoTa A, Ha KOTOpO# Ha-
XOOMTCS KaMEeHb BO BpEeMsA MAJCHHA, 3aBHCHT OT BPEMEHH [
h(t) =15-2t — t* . CKONbKO CeKyH/ KaMeHb GyaeT nanats?

B13. MoropHas n0oxa nmpoluia MPOTHBE TedeHHus 84 KM U BEPHYJAch
obpaTHo, 3aTpaTuB Ha OOpaTHBIil MyTh Ha | Yac MeHbLIE, YEM IPH IABHXKE-
HUH NpoTHB TeyeHHusa. Halaure ckopocTh (B KM/4) IOAKH B HEMOIABHKHOM
BO/IE, €C/IH CKOPOCTb TCUEHHS paBHa 1 KM/u.

B14. HaiinuTe TOuKy MakCHMyMa yHKLIHH

y=2\/§cosx+3x—1t.

Yacrb- 2
C1. Pemnre cucreMy ypaBHEHHiA
2cos’x—5cosx+2=0

8cosx—-2y=3

C2. Haiigute mwiomwaanr MOJHON NMOBEPXHOCTH NMPAaBHIIBHOM YeTHIpEX-
YTOJIbHOH NUpaMHJIBI, CTOPOHA OCHOBaHHS KOTOpOH paBHa 3, a yron Ha-
KJI0HAa OOKOBO# IPaHH K INIOCKOCTH OCHOBaHHA paBeH 60°.

1-24y1 —log?
Jlog, x g% _,

2log, x -1

C3. Pewunre HepaBeHCTBO:
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C4. /e paBHEIE NapaJUICILHBIE XOPAbl OKPY)XHOCTH OTCEKAlOT OT Hee
ayru B 90°. Jlnuua onHo# U3 xopa paBHa 8. Halinute paccTosHne Mexay
XOpAaMH.

C5. Haiinute HauGounbIee uesoe 3HauyeHne napameTpa /, mpu KoTopom
pemcuue Hepasenctsa |[15x+ 53| +18|—27|-64 <30/ ynosnersopser
ycnosuio x € [-176; 154].

C6. Pelunte ypaBHeHME B HATYPAILHEIX YHCIaX mn’ +36=18m .
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Bapuanm 16

Yactp 1

B1. buner Ha noe3a crout 500 py6ieit. Kakoe MakcuMansHOe YuCIO
6uneros MoxxHo Oyner kynuth Ha 2000 pyGneii nocne MOHWKEHHS LEHBI
Ounera Ha 20%?

B2. Ha rpaduxe nokasaHo u3MeHeHMe NaBIeHHA B MapoBOil TypOHHE
nocie 3anycka. Ha ocu abeuuce otknaasiBaeTcs BpeMs B MUHYTax, Ha OCH
OpIMHAT — xaBieHHe B aTMocdepax. Onpenennte no rpaduky, CKOIBLKO
MMHYT JaBJjieHHe ObU10 MeHblIe 6 atMochep?

| A Iasnenue napa, atm.
10 ]
’ 7
8 7
7 -
6
5
4
3
2
1 Bpems, MHH.
} >
0 2 4 6 8 10 12 14

B3. Ha xkneruatoit 6ymare ¢ wietkaMu pasmepoM | cm x 1 cm mn3o-
OpaxxeH mapamienorpamMM (cMm. puc.). Haiinure ero rromann B KBagpat-
HBIX CAHTHMETpaXx.
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B4. Benocunenuct cobupaercsa npoexarb U3 MyHKTa A B MyHKT D, B
KOTOpBIH BeAyT TpH Maplupyta: yepe3 B, uepe3 C u npsmMoii Mapiupyt 6e3
NPOMEXYTOYHBIX ITyHKTOB.

PaccTosHHA B KHJIOMETPax MEXIY COCEXHHMH IYHKTaMH [MOKa3aHbl Ha
cxeMe. MI3BecTHO, 4TO ecnu exaTs yepe3 B, To Ha gopory norpebyercs 2 d,
eciu exaTh yepe3 C, To notpedyercs 1,5 4, a ecnu exaTs HanpAMy1o, TO Ha
Jopory yiiner 2 4. Benocuneauct BeIOpan MapiIpyT TaK, 4TOOBI MOXHO
Obuto exath ¢ Haubonbiieil cpeaHel CkopocThio. C Kakoi CKOPOCTBIO
(KM/4) IUTAaHUPYET €XaTh BENOCHIIEAUCT?

B
22_/'\14

A@ 30 D
18\\'———/16

C

BS Haitqure kopess ypaBHeHusi v 7x+18 =9.
B6 B tpeyronsauke ABC yron B pasen 90°, cosAzg, BC = 4.

Haiitu AC.

1 log,, 57 125-log, 9
B7. Haiinnte 3Hauenue Boipaskenus 117" m®

B8. Ha pucynke nzo6paxen rpadukx ¢yHkumu y = f{x) v KkacarenpHas
K HeMy B Touke ¢ abcipccoit xo. Haiigurte 3HaueHne npousBogHoit f'(x) B

TOYKE Xo.

VA 11 "
y =f(x)///

e

i 4
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B9. [Inomaas nonHo#H noBepxHocTH Kyba paBHa 6 cM’. Haitmure cro-
POHY Ky0a.

B10. B cnyuaiiHoMm skcnepuMenTe GpocaloT JBe WIpajbHBIE KOCTH.
Haioute BeposTHOCTH TOTO, 4TO B CyMMe BhiNafeT 12 oukoB. Pesynabrar
OKpPYTJIMTE 10 COThIX.

B11 Ilnowmanp NoBepXHOCTH NMPSAMOYTONBLHOTO Mapajjielenuneaa pas-
Ha 4. YeMy Oyner paBHa IUIOIAAb NOBEPXHOCTH MapajieNiennumnena, ecin
Kaxxaoe ero pebpo yBeJIH4MTh B IBa pa3a?

B12 KameHns OpoiiteH BepTHKAIBHO BBEPX. 3aBHCHMOCTH BBICOTHI, Ha
KOTOpOH HAaXOAMTCSA KaMeHb (1oKa OH He yTaj Ha 3eMIII0), ONHCBIBAETCS
dopmynoit h(t) = —t* + 41> (h — BBICOTa B METpax, ! — BpPEMsl B CEKyH-
Iax, npolueauee oT MoMeHTa Opocka). Haiinure, CKoIbKO CeKyHI KaMEHb
HaxoIWICs Ha BBICOTE BbILLIE 3 METPOB.

B13. ABTOMOOUIB €Xan MEPBYIO MOJIOBHHY MYTH CO CKOPOCTHIO
60 xM/4, a BTOpYIO MOJIOBHHY YTH — €O cKopocThio 90 xm/u. Haiinute
CPEIHIOI0 CKOPOCTh JIBHXXEHHs aBTOMOOKIA Ha BceM nyTH. OTBET nakrte
B KMJIOMETpAax B 4ac.

B14. Haiinure HaumeHbLIee 3HaUeHHe QYHKIMH y =2,5cosx —3x+2
Ha oTpeske [-7x,0].

Yactb 2

C1. Pewnte cucteMy ypaBHEHHIH

2sin’ y—1lsiny+5=0
3cosx+2siny=4 ‘

C2. CropoHa OCHOBaHMs HpPaBWIbHON YETBIPEXYTOJAbHON NUpaMHuAbI
paBHa 6, a ABYTpaHHbIl yron Npu ocHoBaHuM paBeH 45°. Hainnre o6bem
HpaMHUJBIL.

3

1
C3. Pemnte HepaBeHCTBO: 4log ﬁ +3log, 3x+
X +

<l1.
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C4. Yepes cepenuHy paauyca OKPYXKHOCTH NpPOBEACHA MEPIECHIHKY-
nspHas eMy xopaa. Haiinure rpagycHyio Mepy MeHbluei U3 AyT, Ha KOTO-
pble OKPYXXHOCTb JIEJTUTCS MIPOBEACHHOI XOPHOiA.

CS. Haiinure Hanbonbliee Leioe 3HAYSHHE MapaMeTpa /, IpH KOTOPOM
pemenne Hepasenctsa |[19x + 79|+ 53| +1 11-243<57/* ynosnersopsier
ycioBHio x € [-260; 300].

C6. Peunte ypaBHeHHe B HATypalbHBIX gucniax 2™ +2" =12,
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Bapuanm 17

Yacts 1

B1. buner Ha noe3n crout 400 pybneii. Kakoe MakcHmanbHOE 4HCIO
6uneToB MoxHO Oyner kynuts Ha 2000 pyGuneii nociae NOHUXKEHUS LIEHBI
Onneta Ha 15%?

B2. Ha rpaduke nokasano u3MeHEHHE IaB/ieHHs B MapoBoil TypOHHe
nocne 3anycka. Ha ocu abcuuce oTkiiagpiBaeTcst BpeMsi B MMHYTax, Ha OCH
opavHaT — jaaBiieHHe B atMoctepax. Omnpenenute no rpaguky, CKOIBKO
MHHYT AaBiieHHe 66110 6osbiue 2 atMocdep?

A Jlasnenue napa, atm.

I
1

0

9

8

7

6

5

4

3

2 ~_ Bpems,
1 MHH.

g

10 | 12 | 14

o
N
B
(o))
o]

B3. Ha kneryaroii Gymare ¢ kineTkamu pazmepom | cM x 1 cM n306pa-
xeH poM6 (cM. puc.). Hafizure ero miomans B KBaApaTHbIX CAHTHMETpAXx.

pd N
/ N
N e
N /
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B4. Benocunemuct cobupaerca npoexaTh M3 NyHkTa A B MyHKT D, B
KOTOPBIi BenyT TpH MapuipyTa: uepe3 B, uepe3 C u npsMoii MapipyT 6e3

© NPOMEXYTOYHBIX IIYHKTOB.

PaccTosiHMA B KIJIOMETpax MexIy COCeIHMMH IIyHKTaMH MOKa3aHbl Ha
cxeme. HI3BecTHO, 4TO ecnu exaTh yepe3 B, To Ha gopory norpebyercs 1 4,
eciu exath yepe3 C, To notpedyercs 2 4, a €ClIM €XaTh HanpAMYIo, TO Ha
nopory yizger 1,5 4. Benocuneauct BeiOpan MapipyT Tak, 910051 MOKHO
6buT0 exaTh ¢ Haubonbureit cpemaHeil ckopocTbio. C KakoH CKOPOCTBIO
(xM/4) MIaHUPYET eXaTh BEIOCHIEMCT?

]

BS Haiiaure kopeHb ypaBHeHus1 V5x+10=5.

B6 B tpeyronsnuke BCD yron B pasen 90°, cosD =§, BC=A/5.
Haiitu CD.

B7. Haiiure 3HaueHue BBIpakeHus 2877510817 -lo8s3

B8. Ha pucynke u3o6paxen rpaduk ¢yHkumu y = fx) u kacatenpHas
K Hemy B Touke ¢ aGcumccoit x,. Halinute 3sHaueHne npousBoAHOH f'(x)

B TOUKE X;.
yA
y =£x) /
/
/
) J
/ 4
L1 ,E
0 / Jio X’
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B9. Ilnomans 60K0BOH MOBEPXHOCTH UMIMHApA paBHa 247, a €ro Bbl-
coTa pasHa 4. Haiinurte nnaMerp OCHOBaHUS LIUJIMHADA.

B10. Ha nayuHo#t koHdepeHunH OyayT BbICTYNaTh 3 AOKIaA4YHKa M3
I'epmanuy, 2 u3 Poccunt u 5 u3 SAAnonuu. Haiinure BEepoATHOCTb TOroO, YTO
nocneaHuM OyneT BHICTYNATh AOKIaAYMK M3 PoCCHHM, €ClH MOpSAOK BbI-
CTYIJICHUS Oonpeaensercs xpebueM.

B11 IInowans noBepXHOCTH NPAMOYTOJLHOTO NMapallie/ienunesa pas-
Ha 2. Yemy OyzeT paBHa IUIOLIaAbL MOBEPXHOCTH MapajUlejienuneaa, eCiiu
Kaxxoe ero pebpo yBenuyuTh B iBa pa3a’?

B12 Kamens OpolleH BepTUKAJILHO BBEPX. 3aBUCHMOCTb BBICOTHI, Ha
KOTOpOH HaxoQuTCs KameHb (MOoKa OH He ymajl Ha 3eMJI0), ONHCHIBAETCS
dopmynoit h(t) =—t* + 3t (h — BBICOTA B METPAX, { — BPEMs B CEKYHAAX,
npolueaiuee ot MoMeHTa Opocka). Haiinqure, ckonbko CEKyHA KaMeHb Ha-
XOJHMIICS Ha BBICOTE BhILIE 2 METPOB.

B13. ABTOMOOWIb €xajl MEPBYIO TOJOBHHY IIyTH CO CKOPOCTBIO
40 xM/4, a BTOPYIO MOJIOBHUHY NYTH — cO ckopocThio 60 xm/u. Halaure
CpEeJIHIOI CKOPOCTh JABHXEHHS aBTOMOOMIA Ha BceM myTH. OTBeT paiite B
KHJIOMETpax B yac.

B14. Haiinute Hanbonpuiee 3HaueHne QyHKUMH y = %sin x—5x+1

V4
Ha OTpe3Ke [0, z] .

Yacrn 2

. |2cos’x+5cosx+2=0
C1. Pemnre cucteMy ypaBHEHHH ) .
cosx+siny=-1

C2. CropoHa OCHOBAaHHUS NPAaBWIBHOW UETHIPEXYrOJILHOM NHUPaMHIbI
paBHa 43, a IBYTpaHHbI yToj NpH ocHoBaHHMM paBeH 60°. Haitnurte
06beM NUpaMHIBL.

C3. Petunite HEPaBEHCTBO!
210g, (x* +4x +3)~log,, (x+ 1) <log 5 V7 .
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C4. OcHoBanue paBHOOEIPEHHOTO TPEYTOJIbHHKA BJBOE MEHBILE €ro
6OKOBOM CTOPOHBI, @ BHICOTA, IPOBeeHHas K OCHOBaHUIO, paBHa 10. Haii-
IMTe pafHyC BIIUCAHHON B TPEYrONbHHUK OKPYKHOCTH.

C5. Haiimure HanGonbinee Lenoe 3HaYeHHE mapameTpa k, IpH KOTO-
POM pelileHHE HEPaBEHCTBA ||||29x —1l+121]- l7|+8| —222 <58k ynoBne-

TBOpsET ycnoBuio x € [-102; 117].

C6. Penmire ypaBHEHHE B HaTypalIbHBIX yHciax 2™ +3" =13.
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Bapuanum 18

Yacrtp 1

B1. buner Ha noe3n crout 1000 py6neit. Kakoe MakCHMaibHOE YHCITO
OuetoB MoXxHO OyaeT kynuth Ha 5000 pyGreii mocne MOHMXKEHHUS LEHBI
6unera Ha 15%?

B2. Ha rpaduke noka3aHo W3MEHEHHE JaBJICHHsA B MapoBOil TypOuHe
nocne 3amycka. Ha ocu abcuuce oTknaasiBaeTcs BpeMsi B MUHYTax, Ha OCH
OpAMHAT — HRaBieHue B aTMocdepax. Onpexenute no rpaduky, CKONbKO
MHHYT JaBjieHHe ObL10 MeHblle 8 aTMOochep?

A [asnenue napa, at™.
10 —
9
g N
7 <
6
5
4
3
2
1 E‘ipe‘Mﬂ,.MMH.>
0 2 4]l 6] 8101214 16] 18

B3. Ha knetuaroit 6ymare ¢ kieTkaMu pasmepoM 1 cM x 1 cM u306pa-
xeH poMb (cM. puc.). Hafinure ero miomans B KBaJpaTHbIX CAHTUMETpAX.

< >

118



B4. Benocunéauct cobupaercs npoexats U3 NyHKTa 4 B MyHKT D, B
KOTOpBIH BeAyT TpH MapuipyTa: uepe3 B, uepe3 C v npsaMoH mMapmpyT 6e3
NPOMEXYTOYHBIX IyHKTOB.

PacCTOsHHA B KIWIOMETPax Mexy COCETHUMH IIyHKTaMH MMOKa3aHbl Ha
cxeme. M3BecTHO, 4TO €C/M exaTh yepe3 B, To Ha mopory morpeGyercs
1,5 4, ecnut exathb yepe3 C, To motpebyercs 1,5 4, a ecnu exaThb HaNpsAMYIo,
TO Ha jopory yiner 2 4. Benocunenuct BbiGpan mapuipyT Tak, 4ToGbl
MOXHO OBUIO eXaTb ¢ Haubojbuei cpeaHeit ckopoctbio. C Kakoit ckopo-
CTBIO (KM/4) IUIAHHUPYET €XaTh BEJIOCHNIEUCT?

B

't
4 13
v

c

BS Haiinute xopeHs ypasHenns V3x—11=7.
B6 B tpeyromsauke ABC yroa C pasen 90°, cosB =%, AC =3\/§ .
Haiith AB.

B4. Benocuneauct cobupaercs npoexath U3 myHKTa A B MyHKT D, B
KOTOpBIH BEXyT TPH MapuipyTa: uepe3 B, uepe3 C u npsMoit Mapmpyt 6e3
MPOMEXKYTOUYHBIX MyHKTOB. /

PaccTodHHA B KMIOMETpax MeX Iy COCEIHMMH ITYHKTaMH TTOKa3aHbl Ha
cxeme. M3BecTHO, 4TO ecnu exath 4yepe3 B, To Ha mopory morpedyercs
1,5 4, ecnu exats uepe3 C, To notpebyercs 1,5 1, a eCliut €xaTh HaNPAMYIO,
TO Ha Jopory yHaer 2 4. BemocunmenucT BbIOpan MapmpyT Tak, 4TOObI
MOXHO OBUIO €XxaTh ¢ Haubonbel cpenHel ckopocThio. C Kakoi Ckopo-
CTBIO (KM/4) ILNAHUPYET €XaTh BEJIOCHNIECIUCT?
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. In400-1ge-21g2
B7. Haiinute 3HaueHHe BhIpaKeHHs 13 .

B8. Ha pucynke nzobpaxen rpapuk ¢pyHKkuMdH y = f(x) M kacaTels-
Hasi K HeMy B Touke ¢ abcumccoit x,. Haiiqure 3HayeHMe mpou3BOaHOM
S'(x) B TOUKE X,.

yA
N\
\
\\
g e
ol 14

B9. [Inowmans 60koBO# MOBEPXHOCTH LMIMHApPA paBHa 127, a ero BbI-
coTa paBHa 4. Haiinute auaMeTp OCHOBaHHMA LIMJIHHApA.

B10. OxHoBpemeHHO Opocarot 1Be MoOHeThl. Hailaure BeposTHOCTH
TOrO, YTO Ha 00€MX MOHETaX BBINAIET Opel.

B11 Ilnouiags nMoBepXHOCTH MPSIMOYTOJILHOTO Napalljesenumnesia pas-
Ha 1. Uemy Oyner paBHa IUIomanb [TOBEPXHOCTH Mapajnienenunesia, ecii
Ka)kIoe ero pebpo yBeNIUYHTDb B TpH paza?

B12 KameHs OpolleH BEPTHKAJBHO BBEPX. 3aBHCHMOCTH BBHICOTHI, Ha
KOTOpO# HaxoAMTCSA kaMeHb (MOoKa OH HE YyTajl Ha 3eMII0), ONHCBIBAETCA
dopmynoit A(t) =—t* + 5t (h — BBICOTa B METPaXx, ! — BPEMs B CEKyHaX,

npoleanee oT MoMeHTa 6pocka). Haiaure, CkoJIbKO CEKyHI KaMEHb Ha-
XOJHUJICA Ha BbICOTC BBILIC 6 MCTPOB.

4
B14. Haiinnute naumeHsiiee 3HaueHue QYHKUMH y = lx - Ecosx -3
T A
Ha OTpe3Ke [—21 —ﬁ}
37 20

120



Yactb 2

_ |sin? x—5sinx+4=0
C1. Peumite cucteMy ypaBHEHHIA .
cosy+3sinx=4

C2. CropoHa OCHOBaHHs NPAaBWIHLHOH YETHIPEXYTOJNILHOH NHMPaMHIIBI
paBHa 3, a ABYTpaHHBIH yroi Ipu ocHOBaHHMM paBeH 45°. Haiinure o6beM
TUpaMHIbL.

C3. Pemunte HepaBEHCTBO:

10g,,5(x +5)° < 2log ,s(x* +5x+4).

C4. OKpyKHOCTb, BIICaHHAst B paBHOOEAPEHHKII TPEYroNbHHK, Kaca-
eTca ero OOKOBEIX CTOpPOH B Toukax M u N. Touka M gemMT CTOpOHY Ha
ortpe3kH 18 u 12, cunras ot ocHoBanus TpeyronsHyka. Hatnure MN.

CS. Haitnute HauGonblnee nesioe 3HadUeHHE MapaMeTpa k, IpH KOTo-
poM pemenne mepasenctsa [||31x—147]+157|-167]+177|- 187 < 93k*
YIOBIETBOpSET YCIoBHIO x € [-190; 200].

C6. Pemnte ypaBHeHHe B HaTypalbHbIX yucnax 3" +2" =19 .
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Bapuanm 19

Yacts 1

B1. buner Ha noe3xn crour 800 pybneit. Kakoe MakcumanbHOe YUCIO

6uneToB MoxHO Oyner kynuth Ha 5000 pyGieit nocie MOHMUKEHUS LEHBI
6nera Ha 15%?

B2. Ha rpaduxe noka3zaHo W3MEHEHHE JaBl€HMA B NMapoBOH TypOuHE
nocne 3amycka. Ha ocu abcuuce oTknagbiBaeTcs BpeMs B MHHYTaxX, Ha OCH
opaMHAT — JAaBieHHe B atMoctepax. Onpenenute no rpaguky, CKOJIbKO
MHHYT JaBlieHHe Obu10 Gonbiie 5 atMochep?

8A JaBnenue napa, aT™.
7

6

5

4 N

3

2

1 BpeMs, MuH.

' g

0 2 4 6 8 10

B3. Ha xneryaroii 6ymare ¢ xietkamu pasmepoM 1 cm x 1 cM uzobpa-
xeH poMO (cM. puc.). Halinnre ero niomans B KBaAPaTHBIX CAHTHMETPAX.
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B4. Benocunemuct cobupaercs mpoexarh U3 IMyHKTa 4 B NyHKT D, B
KOTOpBIH BeyT TpH MapuipyTa: yepe3 B, uepe3 C u npsaMoit MapuipyT Ge3
NIPOMEXYTOYHBIX ITYHKTOB.

PaccTosiHus B KWIOMETpax MEXIY COCEIHMMH ITyHKTAMH IOKAa3aHbl Ha
cxeMe, F3BecTHO, 4TO eci exath yepe3 B, To Ha opory notpebyercs 3 4, ec-
1 exatb 4yepe3 C, To norpebyerca 1,5 4, a eciM exaTe HaNPAMYIO, TO Ha JO-
pory yHumer 2 4. Bemocume-

JMCT BHIOpAN MapuIpyT Tak, B

4yT00bl MOXKHO OBUIO €XaTh C 20——/\ 10
HanOosbllei cpemHed cKopo- A D
cteio. C  Kakoil CKOpOCTBIO gzs‘q
(xv/4) TWIAHMPYET €XaTh Beso- 21

cunemucr? \C._/ 15

BS. Haiinure kopeHs ypaBhenus v8x+5 =11.
B6. B tpeyronbhuke ABD yron A pasen 90°, cosB=-;1, AD = 3.

Haiitu BD.

B7. Bhluncnute 3HaueHHE BRIpaxenus 257 + 250813

B8. Ha pucynke uzobpaxen rpapux ¢pyHkuuu y = f(x) u Kacateib-
Has K HeMy B Touke ¢ abcumccoii x,. Haiigure 3HaueHHe MpOM3BOIHOH

!
S'(x) B TOUKE X, .

yA |1
y = fx)
-
/l
/
Fl i
o] 1 Xo x’

123



B9. [Lnomaas 60Kk0Bo# MOBEPXHOCTH LWIMHAPA paBHA 8T, a €ro BbICO-
Ta paBHa 1. Haiimure nquameTp ocHOBaHHSA LHWIHHADA.

B10. OnnospemenHo Opocaror aBe MoHerbl. Haiinute BeposTHOCTB
TOTO, YTO Ha 00€HX MOHETaX BbINALET PELIKa.

B11. Ilnomagpr MOBEPXHOCTH MPAMOYIOJBHOrO MNapauUlelicnuneaa
paBHa 5. UeMy OyneTt paBHa ILIOIIAAb MOBEPXHOCTH HapaLieeNnuIe/a, ec-
JIM KaXKA0€ ero pedpo yBeJIMYHTL B YeThIpe pa3a?

B12. KameHp OpollieH BEpTHKAJILHO BBEPX. 3aBUCHMOCTh BBICOTHI, Ha
KOTOpO# HaXOIOMTCA KaMeHb ([I0Ka OH HE yNaJl Ha 3eM0), OMUCHIBAETCA
dopmynoii A(t) = —* + 6t (h — BBICOTa B METpaX,  — BPeMs B CEKYHIax,
npoiueee oT MoMeHTa Opocka). Haliure, ckosbko ceKyHI KaMeHb Ha-
XOJWICA Ha BBICOTE BbILIC 8 METPOB.

B13. ABromMoOWiIb €xan HEpBYIO MNOJOBHHY NYTH CO CKOPOCTBHIO
60 xM/4, a BTOpYIO MONOBUHY IyTH — co ckopocTbio 120 xm/4. Haiinute
CPEIHIOI0 CKOPOCTH JBHXKEHUA ABTOMOOWIA Ha BceM IyTH. OTBeT Jaiite B
KWIOMETpax B 4ac.

B14. Haiizute Touxy MuHuMyma Gyrkuan y = (x +3)e* 2.

YacTtn 2

. |cos?x—Tcosx+6=0
C1. PeuMre cucTeMy ypaBHEHHH | .
siny+3cosx =4

C2. CropoHa OCHOBaHHs IPaBWIBHOH 4ETHIPEXYTOJBHOH MHPaMHIbI
paBHa J3,a IBYTPaHHBIH yron npu ocHoBaHud paseH 30°. Haiinure 06B-
€M NHpaMuIbl.

C3. Penmre HepaBeHCTBO:

logﬁ(4—x)—log27 x +log, (x+2)<l.
3
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C4. Touxa KacaHHs OKPY)XXHOCTH, BIHCAaHHOH B paBHOOEIApEHHBIH
TpeyrojibHHUK, U OOKOBOI CTOPOHBLI HEJNUT 3TY CTOPOHY Ha OTPE3KH
12 u 3, cuutas oT ocHOBaHHA TpeyronbHuka. Haiinute paguyc okpyx-
HOCTH.

CS. Haiizure Bce 3Ha4YeHHUs a, IPH KOTOPHIX 00JIACTh ONMpeAeTIeHHs

S
x s
¢yHkuun y = ((a e )(a +a"u )) COJEPXKHUT JIMIIL OJHO Lie-

JIO€ YHCJIO.

C6. Pemte ypaBHEHHE B HATypalbHbIX yucnax 3" +4" =73.
Yp Typ
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Bapuanm 20

Yacts 1

B1. buner Ha noesn crour 260 pybneii. Kakoe MakcuManbHoe 4uciio
6umieToB MOXkHO Oyner kymuth Ha 1000 pybneit nocie MOHMWKEHHs LEHb
6uiera Ha 20%?

B2. Ha rpajuke rnokazaHo U3MEHEHHE [1aBJIeHUS B IApOBOH TypOHHE
nocie 3anycka. Ha ocu abecumce oTkianpiBaeTcst BpeMs B MUHYTaX, Ha OCH
OpAMHAT — JaBlicHHe B atMocdepax. Onpeneiure no rpaguKy, CKOJIBKO
MUHYT AaBlieHue ObU10 MeHble 4 atMoctep?

A JlaBneHue napa, aT™.

[
1

0

9

8

7

6

5

4

3 — -]

2

! I?pe‘Mﬂ MHH. |
0 2 | 4] 6] 810 11 "

B3. Ha xieryaroii Gymare ¢ wietkamu pa3mepoM 1 cM x 1 cM u3obpa-
xeH poM0O (cM. puc.). Haiigure ero miowans B KBaApaTHBIX CAHTUMETPAX.

W N

pd AN
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B4. Benocunemuct cobupaercsa npoexarb M3 IMyHKTa A B IMyHKT D, B
KOTOpBIH BeIyT TpH MapiupyTa: yepe3 B, yepes C u npsmoi MapuipyTt 6e3
NPOMEXCYTOYHBIX ITYHKTOB.

PaccTosHusa B KioMeTpax MEXAY COCEHUMM NMyHKTAMH TNOKa3aHBI
Ha cxeMe. M3BecTHO, 4TO eciu exarh yepes B, To Ha AOpory norpedyeTcs
1,5 4, ecu exatp uepe3 C, TO
norpedyerca 0,8 4, a ecnan B
€XaTh HanpAMYyI0, TO Ha J0po- 14 __/\13
ry yiger 3 4. Benocuneaucr
BBIOpas MapupyT TakK, 4To0sl ~ 20
MOXHO OBUIO e€xaTb C Hau- ' 15
Oonbmielt  cpeaneil  ckopo- 12\.’_/
ctpi0. C KakoH CKOpPOCTBIO C
(xM/4) nmnaHupyeT exaTh Be-

Jocuneauct?

BS. Haiigute kopeHb ypaBHeHus v4x -3 =15.

D

B6. B tpeyronsnuke BCF yron F pasen 90°, cosB :g, FC=26.
Haiitu BC.

log: Vit
B7. Belunciute 3HaueHUe BRIpaXKEHHA 554"

B8. Ha pucynke uzobpaxxen rpapux ¢pyHkuun y = f(x) u Kacareis-
Haji K HEMY B Touke ¢ abcumccoit x,. Halinure 3naueHne npowusBoaHoi
S'(x) BTOUKE X,.

yA

/

i 4
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B9. ILnowans 60k0BOH NOBEPXHOCTH LHJIHHApPA PaBHa 47, a €0 BBICO-
Ta paBHa 4. Halinute quameTp oCHOBaHMS LUIMHAPA.

B10. OnnoBpemeHHO Opocatot aABe MoHersl. Haiinure BepoATHOCTDH
TOT'O, YTO Ha OJHOH MOHETE BBINIAZET OpeJl, a Ha IPYToii — pellKa.

B11. Ilnomans, NOBEPXHOCTH MPAMOYTOJBLHOrO Napajuiesienunena
pasHa 6. UeMy OyzaeT paBHa IUTOIIAAB IOBEPXHOCTH NapajUielienuneaa, ec-
JIM Ka)KJ0€ ero pedpo yBEJIUYUTh B TpU paza?

B12. KaMeHp OpolileH BEPTUKAJIBHO BBEpPX. 3aBUCUMOCTD BBICOTHI, HA
KOTOPOH HaxOIUTCA KaMeHb ([TOKa OH HE ymaj Ha 3eMII0), ONHCHIBAETCA
dopmyoii h(t) = —t* + 7t (h — BBICOTa B METpaXx, { — BPeMs B CEKYHIaX,
npoleiiee 0T MoMeHTa Gpocka). Haliute, ckonbko ceKyHI KaMeHb Ha-
xoawics Ha BbicoTe Bblilie 10 MeTpoB.

B13. ABTOMOOMNb €Xal IEpPBYIO MOJOBHHY IIyTH CO CKOPOCTBIO
45 xM/4, a BTOPYIO MOJOBHHY IYTH — CO CKOpocThio 55 km/4. Hainure
CPEIHIOK CKOPOCTb IBHXKEHHS aBTOMOOWNIA Ha BceM MyTH. OTBeT JaiiTe B
KHUIOMETpax B 4ac.

. V4
B14. Haiinute HauMeHbliee 3HaueHUe QYHKUHN y = gx —cosx—3 Ha

orpeske [0, 7] .

Yacth 2

o |2sin*x+ 7sinx-4=0

C1. Pemnte cucteMy ypaBHEHH#H ) .

2sinx +3cosy=1

C2. Cropona OCHOBaHHs MPABWIbHOM YETHIPEXYTONbHON MHPaMHIbI

paBHa 243, a IBYTpaHHBIN yrosn NMpUH OcHOBaHMHM paBeH 45°. Haiinute
00BEM NHpaMUJILL.

C3. PelnTe HEpaBEHCTBO:

2log,, x - log,, x’ -log, 7
log, 7 -log, 3

>2log,0,25.
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C4. Touka xacanus OKPY)KHOCTH, BIIHCAHHO! B NPAMOYTOJIbLHEIH Tpe-
YTOJIBHHK, U KaTeTa ACMT 3TOT KaTeT Ha OTpe3ku 3 u 4, CUMTas OT BEpILH-
HBbI ipAMoro yria. Halinure wiomans TpeyroiabHUKa.

CS5. Haiigute Bce 3Ha4YeHUs mapameTpa a, IpH KOTOPBIX 00JacTh OIl-
penenenus ¢pyHkuuu y = log,(logy(a — x))-logyx cogepXUT poBHO IATH Lie-
JIBIX YHCEIL. :

C6. Pemnte ypaBHeHHE B HATYypaJIbHBIX uHciax 2™ +5" =141.
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Bapuanm 21

Yacrtp 1

B1. Kunorpamm 610k crout 80 pyonei. Cxonsko pybieit caaum Bbi
nony4ute ¢ 1000 py6neii npu nokynke 1 xr 500 r a6m0k?

B2. Ha rpaduxe nokasaHo H3MEHEHHE TEMIIEPATyphl B KJlacce MOCIE
BKIIHOYeHHs KonauLHoHepa. Ha ocu abeumcee oTkiiaapiBaeTcs BpeMs B MUHY-
Tax, Ha OCH OpAMHAT — TeMreparypa B rpagycax Llenscua. Korna remnepa-
Typa AOCTHIracT ONpPEAC/ICHHOrO 3HA4YCHMs, KOHIAMLHUOHCD aBTOMATHYECCKH
BBIKNIOYAETCS, U TeMmneparypa HauuHaeT pactd. [lo rpaduxy onpeznenurte,
CKO/BKO MHUHYT paboTal KOHAMIHOHED A0 [EPBOro BbIK/IIOYEHHS.

AT C

MHH.

g

0 2 4 6 8 10 | 12

B3. Ha wietuaroii Gymare ¢ kaetkamu pasmepoM 1 cM x 1 cM u3o6pa-
xeH poM6 (cM. puc.). Haiinnre ero nioans B KBapaTHbIX CAHTHMETPAX.

T~~~
-

=
"~
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B4. ITocTaBUMK NPHPOAHOro rasa Xo4eT 3aK/I0YUTH JOrOBOp Ha TpaH-
31T 1,5 MJIH. M’ CBOETO rasa yepes ONMH M3 TPeX ra3ompoBoos: LenTpans-
i, FOxHe 1 Boctounsiid. [uHa LlentpansHoro razornpososa pasHa 400
kM, mHa FOxHoro rasompoBona paBHa 370 kM, a wHa BocToyHoro raso-
nposoza pasHa 380 xM. TpaHcnopruposka 1000 M rasa Ha 100 xm 1o Llen-
TpaJIbHOMY Ta30IpOBOAY CTOMT 345 pyOneii, no KOxHoMy rasonpoBony —
430 pybneii, no BocroudoMy rasonposogy — 400 pybiieli. Cxonbko M-
JIMOHOB PyOneil NPUAETCS 3aIUIATHTh 33 CaMbli BHITOXHBIIA TPAH3HUT?

BS. Haiinute xopeHs ypaBHenns log,(x+1)=4.

B6. B tpeyronsuuike ABC yron C pasen 90°, CH — nepneHIMKyssp K
AB, sin 4 =% , BC =15. Hatitu CH.

B7. BrluucnuTe 3Ha4€HUE BRIPAXKEHHA

3log,5 :

B8. Ha pucynke wuzo0paxeH rpaduk nNpOM3BOAHOH (YHKUUH
y = f(x), onpenenexnoii Ha npomexytke (—4; 5). Haiinure xomnyecTBo

TOYEK SKCTpeMyMa pyHKuuu y = f(x).

4 2
\
A9
/,
-4 0 5 ?

B9. B npamoyronsHom mapawtenenunene ABCDABC,D, AB=S5,
AD =43, CC, = 2V/2. Haiinure IJIMHY AMaroHanu napauenenunena AC,.
B10. Jlons Gpaka npu mpousBoiacTBe YacoB cocrasiieT 0,4%. Haiinu-

T€ BEPOATHOCTb TOIr'0, 4YTO TOJIBKO YTO KYIUICHHBIC YacCbhbl OKAXYTCsS HC-
NMpaBHBIMH.

131



B11. O6beM NpsaMOYrojbHOro rapajuleNienuneaa, B OCHOBAHHH KOTOPOTo
NIEXHT KBA/IPAT, paBeH 24 ¢cM’. Y BTOPOro MPAMOYTOILHONO MapasvieNeluie-
Jia, B OCHOBAHHH KOTOPOTO TOXKE JIEXKHT KBaJpaT, BbICOTa B /1Ba pa3a GoJblue,
a pebpo OCHOBaHM B /IBa pa3a MeHblIlie, ueM y nepsoro. Haiinure o6bem BTO-
poro NpAMOYro/bHOro Napasienenynesa (B KyGHUeCKHMX CaHTHMETPAXx).

B12. KameHb OpollleH BEpTUKAIbHO BBEPX. 3aBUCHMOCTh BBICOTHI, Ha
KOTOpOH HaXxOAMTCA KaMeHb (IOKa OH He ymaj Ha 3¢MJI0), OIMMCHIBAETCS
dopmynoit A(t) = ~t* +8t (h — BbICOTa B METpax, f — BpeEMs B CEKYH/aX,
npomeauiee or MoMcHTa Opocka). Haiiaure, ckonbko cexyHA KaMeHb Ha-
XOJIMJICA Ha BBICOTE BbillIC 12 METPOB.

B13. bpurana pa6ounx noypkHa usrotosuts 200 peraneii. Usrorasnu-
Bas CKEJHCBHO Ha 5 jcrasieil Gonblue, YeM NPEAnosaraloch Mo IUIaHy,
Opurazga BbIMOJHHIA 3a/laHHE HA ABA OHA paHblie cpoka. CKoIbko IHeH
Opurazaa 3aTpaTuiia Ha BbIOJIHEHHE 3aAaHus?

B14. Haitnute nauGonbuiee 3Hauenue GyHkuuu y=x" —3x° +4 Ha
otpeske [-2; 2].

YacTth 2

sinx = 4'

C1. Pewiute cicTeMy ypaBHEHH s .
|4cos"x-3=0

C2. CropoHa OCHOBaHWS T[IpaBUILHOW TpeyrojbHON MPU3MBI
o 5 o
ABCA\B,C, paBHa |, a nuaroHanb OOKOBOH I'paHH paBHa 7 Harinure

yroj Mexay miockocTbio A;BC U NIOCKOCTbIO OCHOBAHHS NPU3MBI.
x*+2x-3

——<
log, (x° +2x)

2

C4. B tpeyronsuuke ABC AB = BC =30 . Bnincandas B TpeYrolbHHK
OKPYXHOCTb KacaeTcs cTopoHsl AB B Touke M, u AM =18 . Haiinure pa-
UYC OKPYXKHOCTH.

C3. Pelunte HepaBeHCTBO:

C5. Haiimute Bce 3HauCHHS a, MPU KOTOPbIX 00JacTb ONpenencHHs
byukimy y = Va-—xlogy(2x — aylogyx copepxuT TpH WIH YeTbIpe LETbIX
qucna.

C6. Pewmte ypaBHEHHE B UEIbIX YHCHAX mn® +15=4m.
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Bapuanm 22

Yactsb 1

B1. Kunorpamm vepemnu crout 60 pyoneit. Cxonbko pybied caaun
BBI omyyure ¢ 1000 pybneit npu nokymnke 2 kr 400 r yepernu?

B2. Ha rpaduke nokasaHo M3MeHeHHE TeMIEpaTypbl B KiIacce MOCie
BKJIIOUEHHs KoHauumonepa. Ha ocu abcuuce oTkiapIiBaeTcs BpeMs B MHHY-
Tax, Ha OCH OpJIMHAT -— TeMIepatypa B rpagycax Ilenscus. Koraa temnepa-
Typa AOCTHIaeT OMPEAENCHHOTO 3HAYCHUS, KOHIULMOHEP aBTOMATHYECKH
BLIKJIIOYAETCs, M TeMiieparypa HauuHaet pactd. Ilo rpaduky ompenemure,
CKOJILKO MUHYT paboTa/l KOHAMLHOHED 110 TIEPBOTO BHIKIIOYEHHS.

A T°, C

16 —
g

ol T2 4] 6] 8 [10]12]14

B3. Ha kneryatoii 6ymare ¢ kinetkamu pasmepom 1 cM x 1 cM u3o6pa-
#eH poMO (cM. puc.). Halimure ero riiouaas B KBaJpaTHBIX CAHTHUMETPAXx.

< >t
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B4. ITocTaBiunk HEQTENPOAYKTOB XOUET 3aKIIOUHTh JOTOBOD Ha TPaH-
3uT 13 ThIC. TOHH He)TH Yepe3 OMUH U3 TpeX HedTenporoaos. [nuna nep-
Boro Hedrenpososa pasua 1100 kM, amvHa BToporo HedTenpoBoaa paBHa
1500 kM, a niuna tpetbero — 2000 kM. TpaHCNIOPTHPOBKA OJHON TOHHBI
HedTu Ha 100 kM no nepsomy Hedrenposoay crout 1900 py6Gieil, no BTo-
pomy HedTenposogy — 1550 pybneit, no tperbemy HedTernpoBoay —
1200 py6ineit. CkoNbKO MUJUIHOHOB pyOieit IPHAETCS 3aMUIaTUTh 3a CaMbiit
BBITOJHBIN TPaH3UT?

BS. Haiinute kopeHb ypaBHeHHs log,(2x —4)=3.

B6. B tpeyroasuuxe ABD ﬁon B pasen 90°, BH — nepnesguxkynsp K

4 73

AD, sinD =7, AB =3 Haiitu BH.

B7. Brluucnute 3Ha4eHHE BbIpaXK€HUA ,2"’? .

B8. Ha pucynke wu3o0paxeH rpapuk NpOW3BOAHOH (YHKUMH
y = f(x), onpeneneHHoil Ha mpoMexytke (—5; 4). Hailnure xonuuyectBo

TO4eK IKCTpeMyMa QyHKuU y = f(x) .

y

B9. B mpamoyrosnbHoM napajuienenunene ABCDA,B\CiDy AB = 7,
AD, = V31, AA, =1. Haiigute yivHy AMaroHai napaunenenunena DB, .

B10. U3 kiacca, B KoTopoM yuatcs 12 ManbyukoB v 8 AeBoueK, BbIOH-
paoT 1o xpebuo oxHOro AexypHoro. HaioMre BEPOATHOCTHL TOro, 4TO
JeXYPHBIM OKaXETCS MaJIbYMK.
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B11. O6bem nmpsaMoyronasHOro napasvieNienuiesa, B OCHOBAHHH KOTOPOro
JIEXHUT KBAIPAT, paBeH 32 cM’. Y BTOPOro NMPAMOYTOMLHOTO Napajuleenurie-
1a, B OCHOBaHHMH KOTOPOTO TOXKE JICKHMT KBaJpaT, BHICOTa B JIBa Pa3a MEHBILIE,
a pebpo oCHOBaHUA B /1Ba pa3a Oosbiiie, yeM y nepsoro. Haiinure o6veM BTO-
pOro NpsAMOYTONBHOIO NapaJUiesenunesa (B KyOMUeCKHNX CaHTUMETPAXx).

B12. KameHb OpollleH BEpTUKILHO BBEPX. 3aBHCHMOCTh BBICOTHI, Ha
KOTOPO#Hl HaxoAMTCA KaMeHb ([OKa OH HE YyIaJl Ha 3€MJII0), ONUCHIBACTCA
dopmynoii h(f) =—t* + 7t (h — BBICOTa B METpax, ! — BPEMs B CEKyHJaX,
npouieamee or MoMeHTa Opocka). Haiiaure, CKONBKO CEKYHI KaMeHb Ha-
XOJMJICS Ha BbICOTE Bblllle 12 MeTpoB.

B13. Bpuraga pabounx momkHa u3rotoButh 150 neraneii. Msrotasinu-
Bas exeJHeBHO Ha 20 aertaneit Gonblie, 4eM NMPEANONArajloch MO MIIAHY,
6pHrana BBIMONHMIA 33JaHHE HA [Ba JHA paHblie cpoka. CKoJIbKO AHEH
Opuraja 3aTpaTiia Ha BEIIOJIHEHHE 3aaHHA?

B14. Haiinure Haubosbiuee 3HaueHue QyHKuuu y =x° +3x° +2 Ha
orpeske [-3; 1].

Yacts 2

. |2sinx=9"
C1. Pemnte cucreMmy ypaBHeHuii R .
2cos"x—9cosx—-5=0

C2. Cropora oOcCHOBaHMA NPaBWIbHOH TPEYTONBHOM INIPU3MBI

ABCA,B,C, paBHa 2, a auaroHans 60koBo# rpanu pasHa /13 . Haiinure
YToll MEXAY IU0CKOCTbI0 A1 BC 1 IIOCKOCTBIO OCHOBaHHSA MIPU3MBI.

C3. Pewnrte HepaBeHCTBO: (4x” —6x +2)log i 8x* >0.
C4. B npamoyronbHblii TpeyronsHuk 4BC (LC =90°) Bnucana Ok-

pyxHocTh ¢ uneHrpom O. JIlyu AO nepecekaer karer BC B Touke T,
CT =23, £TAC = £B . Haiinure runotenysy AB.

CS. Haiinute Bce 3Ha4eHHA g, NPH KOTOPBIX O0IACThIO ONpeaecH s

bynkuun y = SIBIIAETCA BCA YUCIIOBAA NPsMas.
a .

27 2" +1
Cé6. Perunte ypaBHEHHE B LIE/BIX YHCAaX mn® +20 = 4m .
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Bapuanm 23

Yactp 1

B1. Kunorpamm cnus crour 50 py6neii. Cxonbko pyOneii caadu Bbl
nosrydute ¢ 500 pyOneit npu nokymke 1 kr 200 r cius?

B2. Ha rpaduke nokasaHo M3MEHEHHE TEMICPATyphl B Kjacce mocie
BKJIIOYEHUs KOHauLoHepa. Ha ocu abeuuce oTkIafbIBaeTCa BpeMsi B MUHY-
Tax, Ha OCH OpAMHAT — TeMneparypa B rpagycax [embcust. Koraa remmnepa-
Typa ROCTMraeT OMpeJENeHHOro 3HaueHusi, KOHIMLHOHEP ABTOMAaTHYECKH
BBIK/TIOYAETCS, M TeMmieparypa HauuHaer pactd. [lo rpaduky onpenenure,
CKOJIKO MUHYT paboTasl KOHIMLIMOHEP 40 TIEPBOrO BHIKIIOYEHHS.

20

P

16

14 MHH.
0 2 4 6 8 10 | 12 >

B3. Ha xneruaroii 6ymare ¢ knetkamu pazmepoM | cM x I cMm u3obpa-
xeHa Tpanenws (cM. puc.). Hailimre ee uiomans B KBaApaTHLIX CAHTHMETPAX.
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B4. ITocTaBIMK IPUPOIHOrO ra3a X04eT 3aKIIOUNTh JOrOBOP HA TPaH-
3UT 2 MJIH. M’ CBOErO ra3a uepe3 OfMH M3 TPeX rasonposojoB: Llentpans-
Helit, IOxHbIi 1 Boctounsiii. [{mmna LlenTpansHoro razonpoBoAa paBHa
450 kM, muHa IOxHoro razonposoaa pasHa 400 kM, a anuHa Boctounoro
razonposofa paBHa 380 kM. Tpancroptuposka 1000 m’ rasa Ha 100 kM 1o
HentpansHoMy rasonpoBoay crout 375 py6aeit, no IOxnomy rasomnposo-
ny — 420 py6neii, no Boctounomy razonposoay — 450 py6aeit. Cxonsko
MHWLIHOHOB pyOneii MPUAETCS 3aMIaTHTh 33 CaMblil BBITOJHBIN TPaH3HUT?

BS. Haiinute KOpeHb ypaBHEHHS T g4
-2"—a

B6. B tpeyronnuuke ABC yron A paBen 90°, AH — nepneHANKYAp K

BC, sinB = ‘—/;i AC = 3. Haiitu AH.

12
B7. BoiuncanTte 3HaYCHHE BBHIPAKEHHA —— .
3log34

B8. Ha pucynke wu3o0paxkeH rpadMk nNpoH3BOAHOH (yHKIUM
y = f(x), onpenenennoil Ha npomexytke (—4; 3). Haiinute xonuvecrro

TOYeK IKCTpeMyMa QyHKUHH y = f(x).
yA

1\
N /{\\\i ?

B9. O6bveM mwinHApa paseH 7n. HaiiauTe BBICOTY HWIMHApa, €CIH
JHaMeTp €ro OCHOBaHHA paBeH 1.

B10. U3 kiacca, B koTopoM y4yatcs 11 ManbyukoB u 9 qeBouek, BHIOH-
paloT Mo XpebHio oaHoro aexypHoro. Haiiaure BeposATHOCTH TOro, 4TO
JIeXYPHOH OKaXeTcs AeBOYKa,
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B11. O6BeM nmpsAMOYTOABHOIO Mapaiienenunena, B OCHOBaHHH KOTO-
POTO ISXHT KBaApPAT, paBeH 16 cM’. Y BTOPOro mpsAMOYToNBHOTO Mapaiie-
JIENUNENa, B OCHOBAHHH KOTOPOIO TOXE JEXKMT KBAApaT, BbICOT B YETHIPE
pa3a MeHbile, a peOpo OCHOBaHMA B J1Ba pasa Oojblie, YEM Yy MEPBOro.
Haiinute 06beM BTOpPOro NpAMOYroNsHOro napajuienenunesna (B KyOuue-
CKHMX CAHTHMETpax).

B12. Kamens GpolileH BEpTHKAJIbHO BBEPX. 3aBHCHMOCTb BBICOTHI, Ha
KOTOpOH HaxOOUTCS KameHb (TOKa OH HE ynan Ha 3eMJII0), OMMCHIBACTCS
dopmynoit h(t) =—t* +8t (h — BBICOTa B METpax, f — BPEMs B CEKYH/aX,
npoulenmwee or MoMeHTa Opocka). HailauTe, cKoONbKO CEKYHI KaMEHb Ha-
XOJMJICS Ha BBICOTE BbILIE 15 METpOB.

B13. bpurana pabounx nomkHa uzrotosuts 300 netanei. M3rotasiu-
Bas exeaHeBHO Ha 10 aeraneii Gonpure, ueM IPEANonaraaoCh Mo IJaHy,
Opurazaa BbINOJHIIA 3aaHUE Ha NATh qHel paHbiue cpoka. CKOMbKO AHEH
Opurana 3aTpaTHia Ha BHINOJHEHHE 3a1aHU?

B14. Haiizute naubonbluee 3HaueHue QyHKUMH y=x° +6x° —4 Ha
otpeske [-3; 2].

YacTth 2

. |x*=1=4cosy
C1. Pewute cucteMy ypaBHEHUH .
x=cosy—|

C2. CropoHa OCHOBaHMS MNPAaBWIBHOH TPEYrONbHON  NPHU3MBI
ABCA|B,C, paBHa 2, a nuaroHans 60KOBOi rpaHH paBHa J7 . Haitaure
YroJl MEXAY MI0CKOCThI0 A BC ¥ NIIOCKOCTBIO OCHOBAHHS MTPHU3MBI.

C3. Pewunte HepaBercTBo: (2x + 3)log, (x* =10x+26)>0.
3

C4. B npsamoyronbHblii Tpeyronbiuk ABC (£C =90°) BnucaHa OK-

pyxHocts ¢ uentpom O. Jlyu AO nepecexaer kateT BC B Touke M,
AM = BM u CM =1. Haiiaute BC.

CS5. Hajiante Bce 3HaueHMs a, IPU KOTOPBIX 00JIaCThIO ONpEdENECHUs

GyHKUMH y = ABJIIETCA BCS YUCIIOBAs NpsMast.

22,\‘ _ 2vr —a
C6. Pemnte ypaBHeHHME B UENBIX YHCAAX mn” + 22 =5m.
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Bapuanm 24

Yacts 1

B1. Kunorpamm anenscunoB ctouT 70 pybaeii. Ckonbko pybreit cua-
4y Bel nonyyute ¢ 500 py6neit npu nokynke 1 kr 400 r anenbcuHOB?

B2. Ha rpaduxe noka3zaHO W3MeHEHHE TEMIIEPATyphl B KJIacce Mocie
BIUTIOYEHHS] KOHAHIIMOHepa. Ha ocu abcryce oTkIaAbIBacTCs BpEMs B MHHY-
Tax, Ha OCH OpAMHAT — TeMIlepatypa B rpagycax Lieascus. Koraa remnepa-
Typa AOCTHMIaeT ONpEICICHHOrO 3HA4YEHMs, KOHIMLMOHED aBTOMATHUECKH
BBIKJIIIOYAETCS, U TeMneparypa HauvHaeT pacti. Ilo rpaduky onpenenure,
CKOJILKO MHHYT paboTan KOHIULMOHED 10 NEPBOr0 BBIKIIOYECHHS.

T°, C

30

N
284+
A \

0 2 4 | 6 8 10 | 12

B3. Ha wneryatoii 6ymare ¢ kietkamu pasmepom 1 cm x 1 cMm u3o-
Opaxena tpaneuusa (cM. puc.). Haiiaure ee miomans B KBaApaTHBIX CaH-
THMETpax.

139



B4, ITocrasiik HeTENPOAYKTOB XOUET 3aKNIOUHTL 0TOBOP HA TPaH-
3uT 10 THIC. TOHH HedTH Yepe3 0anH U3 Tpex HedrenpoBoaos. [lnna nep-
Boro HedrenpoBona paBHa 350 kM, JuIMHA BTOPOrO He(TEIPOBOJA paBHa
400 kM, a winHa Tperbero — 330 kM. TpaHCHOPTHPOBKA ONHOW TOHHDI
HedTH Ha 100 kM 1o nepsomy Hedrenposony crout 1750 py6neii, no Bro-
pomy nedrenpoBony — 1550 pyGieii, no Tperbemy HedrenpoBoxy —
2000 py6nei. Ckoiibko MHIUIMOHOB pyOJieit npuieTcs 3aiaTHTh 3a caMbii
BBIFOAHBII TpaH3uT?

BS. Haiiaute kopeHsb ypaBHeHus log,(2x—1)=1.

B6. B tpeyronbhuke ABF yron B pasen 90°, BH — nepnesaukynsp K

AF, sinA = ? , BF = 6. Haiitu BH.

B7. Briuuciaure 3HaueHue BhIPaKEHNs Pt

B8. Ha pucynke wusobpaxen rpadpux npousBogHoH GYHKLUHH
y = f(x), onpeneneHHoii Ha npoMexytke (-4; 5). Haiigure konuuectso
TOYEK IKCTpeMyMa QyHKuHH y = f(x).
YA

al 4

5
T

B9. O6vem wimnapa pasen 4n. Haligute BbICOTY UWIMHApA, €CIIH
JINAaMETP €ro OCHOBAaHHS paBeH 2.

B10. U3 knacca, B kotopoM ydarcsi 12 MasibuukoB u 10 neBouex, BbI-
OupaloT 110 kpeduro oHOTro AexxypHoro. Haiijiite BepoITHOCTb TOTO, 4TO
JEKYPHBIM OKaxkeTcs Majbuik. OTBET OKpYIIIHTE 10 AECATHIX.

B11. O6beM 11psiMOYTOIBHOIO NapauIesienuIea, B OCHOBAHHH KOTOPOIo

3
JIKUT KBaapar, paseH 48 cM™. Y BTOpOro NpsiMOyrojibHOI'O NapajvienenHe-
12, B OCHOBAHHH KOTOPOTO TOXE JIKUT KBAIpaT, BLICOTA B TPH pa3a MEHbIUE,
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a peOpo OcHOBaHKA B 1B pa3a MeHblile, YyeM y riepBoro. Haitaure o6vem BTO-
POro NpAMOYTrobHOTO apauieseninesa (B KyOHUECKHUX CaHTUMETpaXx).

B12. Kamens OponieH BepTHKAJIBHO BBEPX. 3aBHCHMOCTDH BBICOTHI, HA
KOTOPOH HAaxXoIMTCA KaMeHb (MOKa OH HE YIaJl Ha 3EMIII0), ONMHCHIBAETCS
dopmynoit h(f) = —t* +9t (h— BICOTa B METpax, f — BPEMs B CEKyHIaX,
npoieauee oT MoMeHTa 6pocka). Hafinute, CKoNbkO CEKyHI KaMEHb Ha-
XOJAMJICA Ha BLICOTE BhIlIE 18 MeTpoB.

B13. bpurana pabdounx nospkHa H3rotoButhk 360 neranei. Msrotasnu-
Basg ©XEJHEBHO Ha 2 aeTtany OoJblie, YeM MpeAnonarajlock Mo IUlaHy,
Opuraga BBITOJNHHIIA 33JaHHE Ha JBa AHA paHblie cpoka. CKOJIbKO AHEH
Opurana 3aTpaTHiIa Ha BHIIONHEHHE 3a/laHus?

B14. Haiinure naubonsiuee 3HauyeHue QyHKuMM y=x —6x° +2 Ha
otpeske [4; 4].

Yacrb 2

. . |x*=12siny-2

C1. Peuute cucteMy ypaBHeHUH ] .

x—-1=2siny

C2. CropoHa OCHOBaHMsi TNpaBWIbHOW TPEYroJIbHOW NPU3MBI

2
ABCA,B,C, paBHa 7_5—, a quaroHanb OokoBo#t rpanu pasHa 1. Haiinure

YTOJ1 MEXAY II0CKOCTHI0 B1AC 1 INIOCKOCTBI0 OCHOBAHHA TIPU3MBL.

2
x°=1,5x 1<0

C3. Peurte HepaBEHCTBO: .
' log 5 ||

C4. OxpyXHOCTb, BIIHCaHHas B MPAMOYroJibHBIH TpeyronsHuk ABC,
KacaeTci runoreHyssl AB B Touke M. Haiinute auaMeTp OKpy»KHOCTH, ec-
m AM=3, BM=10.

CS5. Haiinute Bce 3HayeHUs a, NPpH KOTOPBIX oOnacTe onpeacicHus
1
1 -
3x+1 10 —+xlog, a 4
3 X
(bYHKuHPI y=((3/;) —(%) +a %E—x’ ) COEPXHUT POBHO
JABa LCIBIX YHCIIA.

C6. Pewnte ypaBHeHue B LENbIX Yucnax mn’ +40=5m.
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Bapuanm 25

Yacts 1

B1. Kunorpamm 6ananoB crout 40 pybneii. Ckonpko pybaeH caaum
BolI nonyqute ¢ 1000 py6aeit npu nokymnke 2 kr 600 r 6anaHoB?

B2. Ha rpaduke noka3aHo W3MEHEHHE TeMIEpaTyphl B Kiacce [ocne
BKJIIOUEHHS KoHAuLHOHepa. Ha ocu abcince oTknanpiBacTcs BpeMs B MHHY-
Tax, Ha OCH OpPJMHaT — TeMIiepaTypa B rpaaycax Llenscua. Korna remnepa-
Typa JOCTHIaeT OMNpEJeNICHHOrO 3HaY€HUs, KOHAHLHMOHEP aBTOMATHYECKH
BBIKITIOMAETCs, U Temneparypa HauuHaet pactH. [lo rpaduxy onpenenwre,
CKOJTbKO MHHYT pab0Tas1 KOHAULIHOHEP A0 MEPBOTO BBIKITIOYEHHS.

| ATo C
32
30

28

18 MHUH.

g
0 2 4 6 8 10 | 12

B3. Ha kneryaro#t Gymare ¢ kierkamu pasmepom 1 cm x 1 cm u3o-
OpaxeHa Tpaneuus (cM. puc.). Hailaute ee nuomans B KBagpaTHbIX CaH-
THMETpax.

142



B4. IlocTaBIuk MpUPOAHOTO rasa Xxo4eT 3aK/OYUTh J0rOBOP Ha TpaH-
3uT | MIH. M® CBOEroO rasa yepes OAMH U3 TPEX ra3onpoBogoB: LleHTpab-
Hetd, FOxHbI 1 Boctounsiit. J{nuna LleHTpannHoro ra3onpoBoja paBHa
700 kM, nyuHa FOkHOro rasomnpososa pasHa 670 kM, a uHa Bocrounoro
rasonposoja pasHa 600 kM. Tpancnopruposka 1000 " rasa sa 100 kM 1o
LlenTpansHoMy razonpoBogy crout 410 py6aeit, no KOxHoMy rasonpoBo-
1y — 450 py6neii, no Boctounomy rasonpoeoxy — 490 py6neit. CKonbko
MHWLTHOHOB py0Oiiel npuaeTcs 3arulaTHTh 32 CaMblii BHITOAHBINA TPaH3UT?

BS. Haiigute kopens ypaBHeHua logs(2-x)=2.
B6. B tpeyroasuuke BCD yron D pasen 90°, DH — nepueHankyasp K
BC, sinB = ?, DC = 6. Haiitu DH.
B7. Berunciure 3HaUEHHE BHIPAKEHHA —— .
7 og, 9

B8. Ha pucyHke wusoOpaxen rpaduxk mpousBOAHOH (yHKIHU
y = f(x), onpeaenexnoif Ha npoMexytke (—3; 6). Haiiqure xomuuecTBO

TOYeK IKCTpeMyMa pyHkuun y = f(x) .

y
A
X
-3 /10 6
a” \

B9. O6veM umnmnapa pased 8m. Haiinure BHICOTY UMIMHApa, €ciu
JHaMETpP €ro OCHOBAaHUS paBeH 4.

B10. B ciy4aliHOM 3KcrepuMeHTe OpOCAIOT TPHU MIPAIBHBIE KOCTH.
HaiinuTe BeposTHOCTH TOTO, 4TO B CyMMe Bhnaziet 4 ouka. Pesyastar ok-
PYTJIMTE 10 COTHIX.
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B11. O61eM npsiMOYrobHOrO MapasuvieNienmnena, B OCHOBaHHH KOTOPOTO
JIEKUT KBaJpar, paBeH 9 M. Y BTOPOT'0 MPAMOYTOJILHOTO MapajuleseMIeaa,
B OCHOBAHHH KOTOPOTO TOXE JICXKHT KBaApaT, BbICOTA B TPHU pa3a MCHBIIC, a
pebpo ocHOBaHMs B jiBa pa3a Oonblue, 4eM y nepsoro. Haitnure 06bem BTOpO-
IO MpsIMOYTOJILHOTO NapajieNenuIena (B KyOH4ecKMX CaHTHMETPax).

B12. KameHp OpolleH BEPTHKAIBHO BBEPX. 3aBHCHMOCTH BBICOTHI, Ha
KOTOpOH HaxOAHTCA KaMEHb (MOKa OH HE yTaj Ha 3€MIII0), ONMCHIBACTCS
dopmynoii h(t)=—t’ +9t (h — BBICOTa B METpax,  — BPEMS B CEKyHIaX,
npoulefuiee oT MoMeHTa Opocka). HaiiauTe, cko/bKO CeKyHJ KaMeHb Ha-
XOAWICS Ha BbICOTE Bbiliie 20 METPOB.

B13. Bpuraaa pabounx gomxkna usrotosuts 400 geraneil. Msroraeiu-
Bas exenHeBHO Ha 10 neranelt Gosblile, yeM MPeAToNaraioch Mo MiaHy,

6puraua BBIMIOJIHUIIA 3aJaHME€ HAa ABAa AHA paHbIUEC CPOKa. Ckonbko aHe#

Opurana 3aTpaTuiia Ha BBITIOJTHEHHE 3alaHUA?
3

o X
B14. Haiinute Haubosnbluee 3HaueHHe GyHKuun y = 3 x> —1 ua ot-

peske [-3; 3]

YacTtn 2

. 2
=8tgx+4
C1. Peure cucteMy ypaBHEHUH Y gx e
y-2=2tgx
C2. CropoHa OCHOBaHMA MPABWIbHONH TPEYTOJNIBHOH IPHU3MBI

ABCAB|C; pasna 213, a quaronans Goxogoit rpaHu paBHa 13. Haiinu-
T€ YroJ1 Mexny MmI10ckocThio C1AB H IUIOCKOCTBIO OCHOBAHMS NIPU3MBI.

log 5 x - 3|
_—>
x* =10x +21
C4. Oxono paBHoGenpeHHoro Tpeyroishuka ABC ¢ ocHoanneM AC u
YIIOM [pY OCHOBaHMH, PaBHBIM 75°, OMHCaHa OKPYXXHOCTb C LeHTpoM O.
Inowans tpeyronshuka BOC pasua 16. Halinurte paavyc okpyXHOCTH.

C3. Peiunte HEpaBEeHCTBO:

CS. Haiimute Bce 3HayeHHWs g, MPH KOTOPbIX 001acThb OMpEAECTCHHUA

0,25
: .
byHKIMY Y = ((xa'2 )2 =245 +2a - x*¥8 - az"\/;) COJEPXKHT TOJIb-
KO OJTHO LIETIOE YHMCIIO.

C6. Pemnte ypaBHeHHe B LeIBbIX uuCHax mn’ +40 =3m .
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Bapuanm 26

Yactsb 1

Bl. B netHem narepe Ha kaxzaoro pebexka nomaraercs 40 r caxapa B
Jaewb. B marepe 120 aereii. Kakoe HaMMeHbHIEE 4YHCIO KHIOTPaMMOBBIX
rayek caxapa JAOCTAaTO4HO JUIA BeeX AeTel Ha Henento?

B2. Ha rpaduxe nokasaHo #3MeHEHHE TEMIEpaTyphl B Kiacce MOCIE
BKTIOUEHHS kKoHAuLMoHepa. Ha ocu abcumce oTkiaibiBacTcs BpeMs B MHHY-
Tax, Ha OCH OpAHHAT — TeMrneparypa B rpaxycax llenscua. Korna remnepa-
Typa JOCTHIacT ONPEAENEHHOrO 3HAa4YEHMA, KOHOULHMOHEP aBTOMaTHYECKH
BBIKITIOYAETCS, U TeMIlepaTypa HauuHaeT pactd. Ilo rpaduky ompenemure,
CKOJIbKO MMHYT paboTan KOHIMIHOHEP 10 IEPBOTO BHIKIIIOYEHI.

[ A o
. .30 T°,C
284\
N
TN

MHH. |
'y L

ol 21 4] 6] 8110 i

B3. Ha kneryaroi 6ymare ¢ kiieTkamu pasmepom 1 cm x 1 cM m300pake-
Ha Tpaneims (cM. puc.). Halinvre ee momans B KBapaTHEIX CAHTHMETPAX.

N

AN
\

N\
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Bd4. ITocTaBuyk HeQTENPOAYKTOB XOUET 3aKIKOUHTH AOrOBOP Ha TPaH-
3UT 17 ThIC. TOHH HedTH Yepes OAMH U3 Tpex HedTenpoBoaos. [iuHa nep-
Boro Hedrenporona pasua 1100 kM, AnvHa BTOpoOro HedTenposoaa paBHa
900 kM, a nnuHa Tpethero — 950 kM. TpaHCIIOPTHPOBKA OXHON TOHHBI
nedTH Ha 100 kM o nepBoMy Hedrenporoay crout 1200 py6ieit, no BTO-
pomy Hedrenposony — 1650 py6Gneit, mo TpetbeMy HedTenpoBoay —
1550 py6neit. Ckosisko MHITHOHOB pyOIIeii NPUAETCA 3aIIaTHTh 3a CaMblii
BBITOJHBII TpaH3UT?

BS. Haitnute kopeHb ypaBHeHus log,(x+3)=2.
B6. B tpeyronsuuke ABC yron A pasen 90°, AH — neprneHanKysp K
BC, cosC =§ ,AC = 10. Haiitu AH.

B7. Beiuuciute 3Haue€HHE BBIpaXKEHUS Tom T
7

B8. Ha pucynke wu3obpaxen rpaduk npousBoAHOH GYHKIHH
y = f(x), onpenenenHoi Ha npomexyrke (—3; 4). Haliagure Touky Makcu-

Myma QyHKuMH y = f(x) .

vk

B9. O6beM npasuwibHOM TpeyroasHoi mupamuasl SABC ¢ BepiunHoi
S pasen 30. Haiinure miowaas tpeyronsHuka ABC, eciu BhICOTa MH-
pamuasl SO pasHa 10.

B10. B caydaitHoM 3KcriepuMeHTe OpoCaloT TPH HIpajbHBIE KOCTH.
. Haiinure BeposTHOCTH TOTO, 4TO B CyMME BbiMazeT 5 oukoB. Pesymprar
OKPYTJIUTE O COTHIX.
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B11. O6beM npAMOYTOJILHOTO NMapajLIeNenuIesa, B OCHOBAHMH KOTOPOTo
JIXKUT KBajpart, paseH 18 oMY BTOPOro MPAMOYTOJNBHOTO IapaJUielieImIe-
J1a, B OCHOBAHHH KOTOPOTO TOXE JIEXKHT KBAApaT, BLICOTA B TPH pa3a MEHBIIE,
a peObpo ocHOBaHuUsA B TpH pa3a Goiblue, yeM y nepsoro. Haiiaure o6bem BTO-
POro MpAMOYToIBLHOTO MapajuieNenynesa (B KyOHYeCKHX CaHTHMETpax).

B12. Kamens GpoliieH BEPTHKANBLHO BBEPX. 3aBUCHMOCTD BBICOTHI, Ha
KOTOpOH HAXOAMTCA KaMeHb (II0Ka OH He ymNaJl Ha 3eMII0), OMCHIBAETCA
dopmynoit A(f) =—t> +10t (h — BbICOTAa B METpax, ! — BpeMs B CEKYH-
Jax, mpoiueamee or MoMeHTa Opocka). HaiiauTe, CKOJIBKO CEKYHA KaMEHb
HaXOIWJICSA Ha BBICOTE BhIlE 24 METPOB.

B13. Ilaccaxxupckuid noe3x aauHod 600 M IBHXKETCA CO CKOPOCTBIO
100 xm/4. HaBctpedy emy JBuKeTCs TOBapHbIH 1oe3x JUIMHOH 1 kM co
ckopocThio 60 kM/4. CKONBKO CEKYH[ MPOHIET OT MOMEHTa BCTPEYH Ma-
IIHHUCTOB ITOE3/I0B 10 MOMEHTA PacCTaBaHHA XBOCTOBBIX BaroHoB?

B14. Haiinute HauMeHbllee 3HaueHHe QYHKUMM y =X +3x’ +2 Ha
otpeske [4; 1].

Yactb 2

4y = 4\/§ctgx -3
C1. PewnTe cucreMy ypaBHeHHH 1
y+ E = \/5 ctgx

C2. Bricora npsamoii mpusmel ABCABiC; paBHa 12. OcHoBaHHe
npu3Mbl — TpeyroiabHuk ABC, B kotopoM AB = AC, BC =18, tgC = 0,4.
Haiigure Tanrenc yrna mexay npsamoit AC| u miockoctsio BB, C;.

1+V6+5x—4x* >0
log;,.37 o

C4. OxoIo ocTpoyTronabsHOro TpeyroiabHuka ABC onucaHa OKPY>KHOCTb

¢ 1eHTpoM O. Bricotsl AH u BK TpeyronbHHKa NEepeceKaloTcs B TOUke M,
ZAMB =105° . Haligute yron ABO.

CS. Haiinute Bce 3HaueHHS a, MPH KOTOPBIX 0OIACTh ONpPEACNCHUA
1

x+ Lixtog,a 4
ymaney=(35 e ()" 4T3 ) o

JACPXHT POBHO J1Ba LICJIBIX YHACJIA.

C3. Pewinte HEpaBEHCTBO:

C6. Peurnte ypaBHEHHE B LIENBIX YHCIIAX m’ +n’=5.
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Bapuanm 27

Yacrte 1

B1. B netnem narepe Ha kaxaoro pebGenka nojiaraercs 35 r caxapa B
JeHb. B narepe 80 nereit. Kakoe HauMeHbLIee YHCIO KMIOTPaMMOBBIX Ta-
4eK caxapa AOCTaTOYHO JUIsf BCeX JeTeil Ha aBe Heaeau?

B2. Ha rpaduke noka3aHo M3MEHEHHE TeMIIEpaTyphl B KJIAcCe MOCIE
BKJIFOYEHHA KOHAMLMoHepa. Ha ocu abcuuce oTkiiaabiBaeTcs BpeMs B MHHY-
Tax, Ha OCH OpJIMHaT — Temriepatypa B rpagycax Ilenbcus. Korxa temnepa-
Typa HOCTHMraeT OINpene/IcHHOTO 3HAUYCHWs], KOHAHLMOHEP ABTOMATHYECKH
BBIKJTIOYAETCS, W TeMmrepatypa HauuHaer pactu. Ilo rpaduky ompenenure,
CKOJIBKO MUHYT paboTasi KOHMUMOHED JI0 TNIEPBOTO BBIKIFOYEHHS.

(AT C
|38 T°, C

MHH. |
'

0 4 | 8 [ 12]16] 2] 24 117

B3. Ha xietuaroii 6ymare ¢ kierkaMmu pasmepoM | cM x 1 cm n3obpake-
Ha Tpanietus (cM. puc.). Haiinute ee ruroiuas B KBaJpaTHbIX CAHTHMETpax.

/
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B4. ITocraBuiyk MpHpPOAHOTo raza Xo4eT 3aK/II0YHTEL NOTOBOP Ha TPaH-
3MT 3 MIIH. M’ CBOETO ra3a uepes OMH H3 TPEX a30MPOBOJIOB: Lenrpans-
Hel#, FOxHBIA 1 Boctounsrit. Jnuna LleHTpaneHOTO ra3onpoBoja paBHa
500 kM, anuna KrkHoro rasomposona pasHa 600 kM, a anuHa Bocrounoro
rasonposoja pasHa 650 kM. Tpancnopruposka 1000 M’ raza Ha 100 kM mo
LlentpansHomy razonposony crout 440 py6neit, no OxHoMy rasonposo-
ay — 400 py6neit, no Bocrounomy rasonpoogy — 366 pyonei. Cxonbko
MHJLIHOHOB py6iieit NpuAeTcs 3amiaTuTh 3a CaMblil BBITOJHBIN TPAH3HUT?

BS. Haiinute xopeHb ypaBHeHus log,(7-x)=3.

B6. B tpeyronsuuke BCE yron C pasen 90°, CH — neprneHauKymsip K

22

BE, cosB = 3 BC = 3. Haiitu CH.

B7. BoiuuciuTe 3HaU€HHE BBHIPAXKEHUS .
5"’ng 7

B8. Ha pucyHke wuzobpaxen rpaduk nNpou3BOAHOH (yHKIMM
y = f(x), onpeneneHHo Ha npomexyTke (—2; 5). Haiinure Touky mMakcu-

MyMa ¢pyHKIMM y = f(x).

yA
V\\ |
\[o SNk
-2 5

B9. O6beM npaBuibHOMN TpeyronbHoit mupamuasl SABC ¢ BepuimHoO#
S pasen 15. Haiinure mnowans 1peyronsuuka ABC, ecnu BeicoTa nu-
pamuusl SO pasHa 5.

B10. B cnyuaiiHoM jkcriepuMeHTe OpOCAlOT TPH HIpajibHBIE KOCTH.
Haiigure BEpOATHOCTH TOTO, YTO B CyMME BbIANeT 3 O4Ka. Pe3ynbTar ok-
PYLIIMTE A0 THICAYHBIX.
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B11. O6BeM NpsIMOYTroibHOTrO NapauieienuIena, B OCHOBAHMH KOTOPOTO
NeXUT KBAJpaT, paseH 27 cm’. Y BTOPOTO MPSAMOYTOJILHOTO Napajule/enurie-
i3, B OCHOBaHHH KOTOPOTO TOXKE JISXKHT KBaJIpaT, BHICOTA B EBATb Pa3 MEHb-
e, a pebpo oCHOBaHHMS B 1Ba pa3a Gobule, yem y nepsoro. Hailaute oobem
BTOPOrO NPAMOYTOIBLHOTO Napasuiesnenunena (B kyOH4eckHx CAaHTUMETpax ).

B12. Kamenb 6polieH BepTHKANbLHO BBEPX. 3aBMCHMOCTb BHICOTHI, Ha
KOTOpOH HaXOAMTCA KameHb (T0Ka OH HE YTal Ha 3eMJII0), ONHCHIBACTCH
dopmynoii A(t)=—t> +11t (h — BBICOTa B METpax, f — BPeMs B CEKYHAAX,
npoiueaiee or MomeHTa Opocka). Halaure, ckonpko cekyHI KaMeHb Ha-
XOAMJICA Ha BhicoTe Bbilue 30 METpoB.

B13. Iaccaxxupckuii moe3n muHo#t 500 M IBHXETCS CO CKOPOCTbIO
90 km/y. HaBcTpeuy eMy aBrxeTcs TOBapHbIH noesn miMHoit 1100 M co
ckopocThio 70 kM/4. CKOJBKO CEKyHJ UpOHIET OT MOMEHTa BCTPEUH Ma-
IIMHUCTOB MOE310B 10 MOMEHTa PacCTaBaHHs XBOCTOBBIX BArOHOB?

B14. Haiinurte HamMenbiliee 3Ha4YeHHe QYHKUMH y =X +6x” —4 Ha
orpeske [-3; 2].

Yacts 2

. {cosxysiny =0
C1. PeunTte cucteMy ypaBHEHHI R ] .
2cos” x =2sin” y —1

C2. Bricora npsamoit npusmbl ABCA|B\C, paBHa 4. OcHoBaHue NpH3-
Mbl — Tpeyronbhuk ABC, B xotopoM AB = BC, AC =6, tg4 = 0,5. Hainu-
T€ TAHTEHC YTJ1a Mexy npaMoi A B u mnockocteio ACC).

C3. Pemnte HepaBeHCTBO: log, ——— <2

= 24-2x
C4. B tpeyroapuuke ABC /B =30°. Okono TpeyrojbHHKa OMHCaHa

OKpYyxHOCTH paauycom 12. Xopaa BK npoxoaut uepes cepeauny M cro-
poust AC, MK =2. Haitaure BM.

CS5. Haiigute Bce 3Ha4eHHs @, MPH KOTOPBIX 0O0JACTb OMpEAENCHHA
0.5

17
KLMH ={a¥ _(Ja) +2x-a* - (2x)*5-2ora COEPKHT
yH y V p
OIIHO, JIBA WIH TPH LIE/IBIX YHCIIA.

C6. PelnTe ypaBHEHHE B LEbIX Yucnax m’ +n° =8 .
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Bapuanm 28

Yacrs 1

B1. B netHem narepe Ha kaxaoro pedenka mojaraerca 200 r kaprto-
tens B nens. B narepe 160 nerteit. Kakoe HauMeHbllee YHCAO TATHKAIO-
rpaMMOBBIX MELIKOB KapTOIIKH JOCTATO4HO JUIA BCEX AeTeil Ha Henemo?

B2. Ha rpaduke moka3aHo H3MeHeHHE TeMIepaTypbl B KJIacce HOCie
BKIIKOYEHHs KOHAULIHOHepa. Ha ocu aGeumce oTKIanpIBacTCs BpeMs B MHHY-
Tax, Ha OCH OpJMHaT — Temreparypa B rpagycax Llenscus. Koraa temmnepa-
Typa [JOCTHIacT ONpPEACTICHHOrO 3HA4YEHHA, KOHAMIMOHEDP aBTOMAaTHYECKH
BBIK/IIOYAETCA, M TeMrneparypa HayuHaer pacTd. Ilo rpaduky onpeaemure,
CKOJIbKO MHHYT pab0Tasn KOHANIMOHED 10 [IEPBOr0 BHIKIIOYEHHS.

[ ° C
32

1 ‘\
281N

18 MHH.
>
o] [ 4] 8 [12]16]20 ]2

B3. Ha xnervaroii 6ymare ¢ xierkamu pasmepoM 1 cm x 1 cMm H30-
Opaxena tpanmeuus (cM. puc.). Haiiaute ee miomans B KBagpaTHBIX CaH-
THMETpax.
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B4. [TocTaBuink He)TENPOIYKTOB XOUET 3aK/IIOUHTh AOrOBOp Ha TPaH-
3uT 20 ThIC. TOHH HedTH Yepe3 oAuH U3 Tpex HedrenpoBoaos. JnuHa nep-
Boro Hedrenposoaa pasHa 930 kM, AaHHA BTOpOro HedTelpoBoaa paBHa
950 xM, a aauna Tperbero — 1000 xM. TpaHcnopTHpOBKa OAHOH TOHHBI
HedTH Ha 100 kM no nepBomy HedTenpoBoay ctout 1800 pybueii, no Bro-
pomy HedrenpoBony — 1700 pybne#i, mo TpeTbeMy HedTenpoBoay —
1600 pybneit. Ckonbko MUITHOHOB pyOiieH NpuaeTcs 3aMnIaTHThb 3a CaMblii
BBIFOAHBIN TPAH3UT?

BS. Haiinute kopeHb ypaBHenus log,(6—2x)=4.

B6. B tpeyronsuuke POR yron Q pasen 90°, QH — neprneHauxysp K

PR, cosP = % , PO = 9. Haiitu QH.

B7. Boluncnute 3HaueHHe BhIpaKeHUs ——+1.
5 og,s 169

B8. Ha pucynke usobpaxeH rpaguk npou3BoAHOH (QYHKLMH
y = f(x), onpenenenHoi Ha nmpoMmexytke (—4; 2). Haliaurte Touky MakcH-

Myma QyHKUMH y = f(x).

yA

O

T

7/ $

\

"y

B9. O6bem npaBuiIbHOM TpeyronbHON nupamunsl SABC ¢ BepiunHo#
S pasen 14. Haiinure miowans tpeyroasinka ABC, ecnu BbICOTa NH-
pamunsl SO pasHa 14.

B10. B cayyaiiHoM 3kcriepuMeHTe OpocaioT TPH HIpajibHBIE KOCTH.
Haiigure BepOATHOCTb TOTO, YTO B CyMMe BhinajeT 18 oukoB. Pesynbrar
OKPYTJIUTE 10 THICAYHBIX.
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B11. O6beM pAMOYTOILHOTO Napa/UIe/eNnuIe]a, B OCHOBaHHH KOTOPOro
JICKUT KBaJpart, paBeH 54 oM. Y BTOPOro NPAMOYTOMBLHOIO NapaUleTIeIuIIe-
Jia, B OCHOBaHMH KOTOPOTO TOXE JIKHT KBaJIpaT, BHICOTA B TPH pa3a MEHBLIE,
a peOpo ocHOBaHuA B ABa pa3a Gomblue, yeM y nepsoro. Haiinure o6vem BTO-
POro PAMOYTOMLHOIO Napaienenuneaa (B KyOHecknX CaHTUMeTpax).

B12. Kamens GpoiIeH BEPTHKAILHO BBEpX. 3aBHCHMMOCTh BBICOTHI, Ha
KOTOPOH HaxoQuTCs KameHb (I0Ka OH He ymlajl Ha 36MIIO), ONMHCBIBAETCS

dopmynoii A(f) =—1* + 12t (h — BBICOTa B METpax, ¢ — BpPeMs B CEKyH-
Jax, mpoueaumee oT MoMeHTa 6pocka). Haliaute, CKONBKO CEKyHI KaMEHb
HaxoJWICs Ha BBICOTE BBILE 35 METPOB.

B13. Iaccaxupckuii noe3n amuuoi 400 M ABHXKETCA CO CKOPOCTBIO
70 km/4. HaBcTpeuy emy nBHXKeTCA TOBapHbIi noe3n aausoi 800 m co
ckopocThio 50 kM/4. CKOIBKO CEKYH[ NpPOHAET OT MOMEHTa BCTPEYH Ma-
IMHHCTOB MOE30B A0 MOMEHTa PacCTaBaHHA XBOCTOBBIX BATOHOB?

B14. Haiinure HauGonbliee 3HaueHne GyHKmHH y=x" —6x° +2 Ha
otpeske [4; 4].

Yacrp 2

sinxcosy =0
C1. Pemnte cucreMy ypaBHEeHHi R 3 , -
sin” y = 3 cos” x

C2. Beicora npsmoit npusmbl ABCA,B,C, paBHa 3\/5 . OcHoBaHue
pu3Mbl — TpeyronbHuk ABC, B kotopoMm AB = AC, BC =12, tgC = 0,3.
Haiinute Tanrenc yria Mexxay npsamoit 4B u nnockoctsio BCC.

C3. Pemnte HEPaBEHCTBO: log,. Eﬁﬁ <l
x

C4. Paauychl OKpY)XHOCTH, BIIMCAaHHOH B NMPAMOYTONBHEIH TPEYrob-
HHK, M OKPY>KHOCTH, OIMCaHHON OKOJIO Hero, paBHe! 2 K 5. Haiinure mne-

PHUMETP TPEYTONbHHKA.
CS. Haijmure Bce 3HaYe€HHMs g, MPU KOTOPHIX OO0JacTh OMpeACTCHHS

0,5

q)YHKIm” Y= [(\/;)z_noﬁ + 4 az4 cx _(_l_] A\t/; _ 225]og,6a] COZIEPXHT 1Ba
a

WIH TPH LIE/IBIX YHC/IA.
C6. Pemnte ypaBHEHHE B LEIbIX YMCHax m” +n> =9,
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Bapuanm 29

Yacrs 1

B1. B netHem narepe Ha Kaxzaoro pebetka nonaraerca 300 r kaprodens
B Jenb. B narepe 140 nereit. Kakoe HauMeHbLiee YHCIO NECATUKWIONPaM-
MOBBIX MEIIKOB KAPTOLIKH JOCTAaTOYHO UIA BCEX JAETeH Ha TpH Heaenu?

B2. Ha rpaduke noka3saHo U3MEHEHHE TEeMIEpaTyphl B Kjlacce Iocie
BKJIIOYEHMS KOHaMLMoHepa. Ha ocu abcuucc oTkianpiBacTcs BpeMs B MUHY-
Tax, Ha OCH OpJMHaT — TeMIeparypa B rpanycax Lleascusa. Korna remnepa-
Typa JOCTHUIacT ONpENEICHHOro 3HAYEHHs, KOHIHLHOHED aBTOMAaTHUECKH
BBIK/IIOYAETCs, M TeMmeparypa HaduHaer pacTd. [lo rpaduky onpenenure,
CKOJIBKO MHHYT paboTas KOHIHLIHOHED IO HEPBOFO BHIKIIOYEHHS.

A Te,C

MHH. |

I el

ol 1 4] 81216 20]24]28[ 1] [~

B3. Ha wieryatoii 6ymare ¢ kierkamd pasMepoMm 1l cm x | cMm u3o-
6paxkeHa Tpaneuus (cM. puc.). Haiinute ee ruomanp B KBagpaTHBIX CaH-
THUMETpax.
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B4. IlocTaBuiBK NPHPOIHOro ra3a Xo4eT 3aKIKYHTh JOroBOp Ha TpaH-
3UT 2,5 MJIH. M’ CBOEro rasa yepe3 OOWH M3 Tpex rasompoBozaos: Llen-
TpanbHbii, IOxHbI U Bocrounspiid. JinuHa ILleHTpansHOro rasonpoBona
paBna 1000 kM, nnuHa IOxuoro raszomposona pasHa 1300 kM, a naMHa
BocTounoro razonposoaa paBHa 700 km. Tpancnoptuposka 1000 M’ rasa
Ha 100 kM no LenTpansHoMy rasonpoBoay ctout 380 pybnei, no FOxHo-
My rasonpoBogy — 300 pyGnell, mo BocroyHoMy rasompoBogy —
510 py6ueii. CKONbKO MILIHOHOB pyOneli mpuaeTcs 3aliaTHTh 3a CaMbIH
BBITOAHBIN TPaH3UT?

BS. Haiinute xopeHb ypaBHeHua log, (x—1)=-1.
7

B6. B tpeyronsuuke MLN yron N pasen 90°, NH — niepneHanKysp K
ML, cosM:%,M\/= 13. Haittu NH. '

18
B7. BeruucinTe 3Ha4eHHE BRIpRXKEHUI — + 1.
5'035 2

B8. Ha pucynke wu3o0paxeH rpaduk NpPOM3BOAHOH (YHKUHH
y = f(x) , onpenenenyoii Ha npoMexytke (-5; 4). Haifinute ToUKy MHHH-

Myma pyHkuM y = f(x) .

yA

"y

~. A%

B9. O6bem npaBuibHOH TpeyronbHO#M nupamuasl SABC ¢ Bepiiu-
Hoil S paBeH 46. Haiiaure miomans tpeyronsuuka ABC , ecnu BricoTa
nupamMuasl SO pasHa 23.

B10. B naptuu u3 500 komneioTepoB okazanochk 8 GpakoBaHHbIx. Ka-
KOBa BEPOATHOCTD KYIIHTh HCTIPaBHBIH KOMOBIOTEP?
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B11. O6beM npsAMOYTOABLHOrO apajlieNenuiieia, B OCHOBAHHH KOTOPOTO
NEKHT KBAIPAT, paBeH 2 cM’. Y BTOPOro NPAMOYrObHOTO IapajLIC/CHICIa,
B OCHOBAHHUH KOTOPOro TOXE JIOKHT KBaJIpaT, BLICOTa B JBa pa3a Ooiblle, a
peOpo OCHOBaHHMA B /B2 pa3a MeHbllie, 4eM y neporo. Halnure odbem BTO-
poro NpsiIMOYTOJILHOTO Napasuleiienuiiea (B KyOH4eCKux caH TUMETPax).

B12. KameHb GpolieH BEPTHKAIBHO BBEPX. 3aBHCHMOCTb BBICOTHI, Ha
KOTOpPOM HaxXOAWTCA KaMeHb ([TOKa OH HC ymajl Ha 3€MIII0), OMUCHIBAETCA
dopmynoit h(t) = -t +13t (h —- BbICOTa B METpax, ! — BpeMs B CEKyH-
Jax, npolueauiee oT MoMeHTa Opocka). Hailimie, CKOjIbKO CEKYHA KaMEHb
HaXOAWICA Ha BBICOTE BhiLIE 42 METPOB.

B13. Ilaccaxupckuii moe3n gaunoit 300 M IABHAKETCS CO CKOPOCTbIO
120 km/y. HaBcTpeuy emy nBHxeTCS TOBapHbIH noesa anuHoit 700 M co
ckopoctbio 80 kM/4. CKOJIBKO CEKYHI MPOHIET OT MOMEHTa BCTpEud Ma-
LIMHUCTOB TIOE3/10B 10 MOMEHTA PacCTaBaHUsA XBOCTOBbIX BarOHOB?

3
o X 5
B14. Haiinute HauMeHbllee 3HavYeHue (GYHKUHH y=~3~—- x~—1 Ha

otpeske [-3; 3].

Yacrp 2

o |etgyytgy =0
C1. Peute cucteMy ypaBHEHHIA - , .
tg-x—ctg - y=3

C2. Beicota npsamoii npusmbl ABCAB|C, paBHa J11. Ocnosanue
npusmbl — TpeyroiabHuK ABC, B xotopoMm AB = BC, AC =10, tgC = 0,6.
Haiinute tanrenc yrna mexay upamoii BC| u mockoctbio A4,C).

C3. Peunte HepaBeHcTso: log , (x* =10x +24) < log, Yax .

C4. B tpeyronsnuke ABC £B =60°, BC =348 . Oxono TpeyronbHuka

OIMMCaHa OKPY)KHOCTh paauyca 83, U B Hero xe BicaHa OKPYXHOCTb C
uentpoM O. JIyu BO nepecexaet ctopony AC B Touke M. Haiiaure CM.

CS5. Haiinute Bce 3Ha4YCHUS p, IIPH KOTOPBIX YPaBHEHHUC
3sinx = p — 4cosx He HMeeT KOpHEH.

C6. Pentute ypaBHeHHUE B LeAbIX yucnax m- +n- =10,
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Bapuanm 30

Yacrs 1

B1. B netHeM jarepe Ha kaxaoro pebeHka monaraercs 15 r conu B
neHb. B narepe 240 neteil. Kakoe HauMeHbllee YHCAO KHJIOrPaMMOBBIX

MayeK COMM JOCTAaTOYHO JUIA BCexX AeTeH Ha Heaemo?

B2. Ha rpajuke nmokasaHo u3MeHEHHE TeMIIEpPaTyphl B Kiacce IMocie
BKJIIOYEHHS KoHAULIMOoHepa. Ha ocu abcumce oTkiaabiBaercs BpeMsi B MHHY-
Tax, Ha OCH OpJIMHAT — TeMrepatypa B rpaaycax llenbcusa. Koraa remnepa-
Typa JOCTHIaeT ONpPEAENICHHOTO 3HAYCHHSA, KOHIHMIMOHEP ABTOMATHYECKH
BBIK/IIOYAETCs, H TeMIlepaTypa HaunHaeT pactd. [lo rpaduxy onpenenure,
CKOJIBKO MHHYT PaboTajl KOHAULMOHED /0 NEPBOro BHIKIIOUECHHS.

30
!

T°,C

12 | 16

20

24

28

B3. Ha kneryaroii 6ymare ¢ wietkamu pasmepoM 1 cM x 1 cMm usobpaxe-
Ha Tpanenys (cM. puc.). Hafinure ee miowmams B KBaApaTHBIX CAaHTHMETpAX.

N

AN
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B4. ITocTaBuiyk HeTENPOAYKTOB XOUET 3aKJIIOYHTH JOTOBOP Ha TPaH-
34T 11 ThIC. TOHH HedTH Yepe3 oauH U3 Tpex HedTenposonos. iuna nep-
Boro Hedrenposona paBHa 850 KM, AJIHHA BTOPOro HedTenpoBoaa paBHa
950 kM, a uMHA TpeThero — 800 kM. TpaHCHOPTHPOBKA ONHOM TOHHBI
HedTHn Ha 100 kM o nepsoMy HedrenpoBoay crout 1650 pyGieit, o BToO-
pomy Hedrenposony — 1450 py6neil, no TperseMy HedTenpoBogy —
1700 py6aeit. Ckonbko MUILTHOHOB pYOIIeii NpUAETCS 3aILUIATHTH 32 CaMblii
BBITOZIHBIN TPaH3UT?

BS. Haiinute xopeHb ypaBHenus log, (2-x)=2.
2

B6. B tpeyroabuuke STK yron S pasen 90°, SH — nepneHauKyssip K

53

TK, cosK =—14—, SK = 14. Haiitu SH.

21 6
B7. Boiuucnure 3HaYeHUE BHIPAKEHHA —— + ——.
310g3 7 7Iog~, 3

B8. Ha pucynke u3o0paxeH rpaduk npoH3BOAHON GYHKLHMHU
y = f(x), onpenenexHoii Ha npoMexyTke (—4; 4). Haliaute TOUKy MUHU-

MyMa GyHKIMH y = f(X).

yA
. =
>
—4 | N 0// 4 x
¥

B9. O6beM npaBwibHOM TpeyroabHol nupamuiasl SABC ¢ sepuuu-
Hoit S pasen 3. Haiigute mnoutans tpeyronsHuka ABC, eciu BbicoTa
nupamuabl SO pasua 2.

B10. B cnyuaiiHOM 3KCICPHMEHTE CUMMETPHUYHYIO MOHETy OpocaioT
TpKAbl. HaliTH BEpOSTHOCTE TOrO, YTO pelliKa BbINAAET OJHH pas.
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Bl11. O6beM npsAMOYroIbHOTO NapajyieNenunesa, B OCHOBAHHH KOTO-
pOro JISKHUT KBaapar, paBeH 12 cM’. Y BTOPOro npsiMOyroILHOTO Mapasiie-
NENMIEAA, B OCHOBAHHH KOTOPOIO TOXKE JEKHT KBAJpaT, BEICOTa B TPH
pa3a MeHbllie, a peOpo OCHOBaHMA B TpH pa3a 6oiblue, YeM y MEPBOTO.
Haiigure 00neM BTOPOro mpsMoyroibHOro mapauienenunena (B kyOuue-
CKHX CaHTUMETpaXx).

B12. KaMeHb OpoleH BEpTHKAIBHO BBEPX. 3aBHCHMOCTH BLICOTEI, Ha
KOTOpOH HaxoauTcs KaMeHb (MOKa OH HE yNajl Ha 3eMJII0), ONUCHIBAETCA

dopmynoii A(t)=—t> +14t (h — BBICOTa B METpax, ! — BpeMsi B CEKyH-
Jax, npoueauiee oT MoMmeHTta Opocka). Haliaute, ckoabko CEKYHIL KaMEHb
HaxXOJWICs Ha BhICOTE Bhlllie 48 METPOB.

B13. ITaccaxkupckuii noesx anuHoit 300 M JBHXKETCH CO CKOPOCTBIO
100 xm/4. HaBcTpedy emy aBWXKeTCA TOBapHBIH moess JuiuHod 600 M co
ckopocthio 80 kM/4. CKOJIBKO CEKYH]I MPOIHAET OT MOMEHTAa BCTPEYH Ma-
HIMHHMCTOB MOE3/10B 10 MOMEHTA PacCTaBaHUA XBOCTOBBIX BaroHOB?

B14. Haiinure HauMeHbllee 3HaYeHHe QYHKUMH y=x° +3x° +2 Ha
otpeske [4; 1].

Yactb 2

. |cosyetgx =0
C1. Pemiute cucteMy ypaBHEHHi . .
: ctg’ x+sin’ y=4

C2. Bricota npsamoii npusmsl ABCA\B,C; paBHa ﬁ . OcHoBaHue
npu3Mel — TpeyroibHUK ABC, B kotopoM AB = AC, BC =6, tgB = 1. Haii-
JHUTE TAHTEHC YTNa MexXay npsamoii 4B, u mnockoctsio BB, C.

C3. Peunte HepaBeHCTBO: log(x_z)(, (7-2x)> % .

C4. bonbiuee ocHoBanue AD Tpaneuvn ABCD pasHo 15, cuHyc yrna
5
ABD paBen 5 Haiinute paguyc omucaHHOH OKOJIO TpaneLH OKPY>KHOCTH.
CS. Haiimure Bce 3HaYeHHA p, IPH KOTOPBIX YpaBHEHHE |x2 +x | =p-2
HMEET YETHIPE KOPHSL.

C6. Peunte ypaBHEHHMe B LENbIX Yucnax m’ +n° =13,
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Bapuanum 31

Yacrs 1

B1. B marasune uena tenesusopa 5000 py6neit. Ckonsko py6ieii Oy-
JET CTOMTh TEJIEBU30p MOCIIE ABYX IOHMKEeHUH 1ieHbl Ha 10%7?

B2. Ha pucyHke noka3zaH rpad@uk U3MEHEHUS TeMIIepaTyphbl BO3AyXa.
Ha ocu abcumcc otMeyaeTcs BpeMsl CYTOK B Hacax, Ha OCH OpJMHAT —
3HauYeHHe TeMIlepaTyprl B rpaaycax. CKONbKO 4acoB TemmepaTypa ObLia
Huxe 20 rpagaycos?

| A T° C
34

32
30

Bpemsi, yacbl

0 4 8 12 | 16 | 20 | 24

B3. Ha kneruaroit 6ymare ¢ kietkamy pasmepoM 1 cm x 1cM u3o-
OpakeH MHOroyroJibHHk (cM. puc.). Haiinute ero muiomiaas B KBaApaTHBIX

CaHTUMETpAx.

v
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B4. 11 U3roTOBIIEHHA KHIDKHBIX HOJIOK Tpedyercs 3akasaTe 30 oxu-
HAKOBBIX JICPEBAHHLIX MaHenei B oAHOH K3 Tpex dupm. [lnomaaer kaxnoi
naHeny pasHa 0,9 M’. B tabuue NpUBEACHbl LIEHbl Ha MAHENH H Ha HX
pe3ky. CKoJIbKO pyOiieit Hy>KHO 3aIU1aTUTD 33 CaMblii BBITOJIHBIH 3aka3?

Dupma Croumocrb l'lalzlEJ'lll Pe3ka nanedeit
(py0.3a 1 m") (py6. 3a onny naHen)
1 210 50
2 250 40
3 300 25

BS. Hailnute kopeHb ypaBHEHHS = l
3+2x 2

B6. B tpeyronsHuke ABC AB=BC =3, sinC = g . Haittu AC.

log,5  log,7

B7. Boruuciante 3Ha4E€HHE BLIpAKCHHA .
log, 25 log,49

B8. ®ynkuus f(x) ompeneneHa Ha npomexytke (—6; 7). Ha pucynke
H300paxkeH rpadMK NPOU3BOAHOM 3TOI HYHKLMH.

K rpaduxy ¢yHkuuu nmpoBend Bce KacaTelbHbIE, COCTaBIAIOLIHE C
ocklio abcuuce yron 45°.

VYxaxute KOIHUECTBO ToueK rpaduka GyHKIMH, B' KOTOPHIX IIpOBene-
HBI 3TH KacaTeJbHBIE.
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B9. Ilnouaas 60k0BO#H NOBEpXHOCTH LMIMHAPA paBHa 187, a ero Bbl-
cora paBHa 3. Halinute paauyc ocHOBaHHs UMIMHAPA.

B10. B cioyuaiinoMm 3kcnepuMeHTe CHMMETPHUYHYIO MOHETY OpocaroT
TpwKAbl. HalTH BEpOATHOCTB TOrO, YTO OpEs BBINAAET HE BHIMAAET HH pasy.

B11. O6wem unnunapa pases 12. Haiinute o6beM LunuHapa, €ciu €ro
BBICOTY YBEJIMUMUTH B 2 pa3a, a pailyc — YMEHBIIHUTD B /1Ba pa3a.

B12. MartepnasibHasg TOYKa ABWXKETCA IO KOOPAMHATHOI IMpAMOM Mo
3aKoHy s(f) = 212 = 5¢ + 3 . Haiigute MOMeHT BpEMEHH, Koraa To4yKa ocCTa-
HOBUTCH.

B13. M3BecTHO, uto mycToil GaccelH 3amonHsAeTcs NepBod TpyOoH 3a
2 yaca, a BTOpo#i TpyOoii — 3a 3 yaca. [loTHOCTBIO 3amoNHeHHbIH OacceiH

BBUIMBAETCA Yepe3 TPEThIo TpyOy 3a 6 4acoB. 3a CKONBKO YacOB 3aMOJHHTCA
U3HaYalbHO MyCTON 6accelH, eClM OTKPBITH BCe TPU TPYOB! OTHOBPEMEHHO?

B14. Haiinure naubonbiiee 3Hauenue pynkumu y=x'—2x° +3 Ha
otpeske [2; 2].

Yactb 2

4sin® x—4sinx=3
Ny -2y+4 =2cosx

C2. InaMeTp OKpY>KHOCTH OCHOBaHMA LIMJIMHIpa paBeH 13, oGpasyio-
mas puauHapa paBHa 10,5. TInockocTh mepecekaeT ero OCHOBaHMs 110
xopaaM anuusel 12 u 5. Haliaute TaHreHc yriia Mex iy 3TOi NMIoCKOCTbIO U
[UIOCKOCTBIO OCHOBAaHHS LIMIIMHIpA.

C1. Peutnte cucteMy ypaBHEHHI

Iogy(.\'z—Z\r)3
C3. Peuinte HepaBeHCTBO: (5] >1.

C4. TlpaBWibHbBIH IBEHAAUATHYTONBHHK A A,...A, BIOHMCaH B OKPYX-

HOCTb paguyca 7. Hafinute miromanp Tpeyronbiuka A4 A, 4, .

~ . 3
C5. Haiinure Bce 3HaYEHHs p, IPH KOTOPBIX YpaBHEHHE [sinx|] = p” He
HUMEET KOPHEH.

C6. Haiinutre HamMeHblEe HATypajlbHOE », NMPH KOTOPOM YHCIO
2010!=1-2-3---2009-2010 He emuTcs Ha n" .
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Bapuanm 32

Yacts 1

B1. B marasuse uena xonomwibHuka 12000 py6ineii. Ckonbko pybnei
OyZAeT CTOMTH XOJOAWIBLHHK T10C)IE IBYX MOHIKEHHH LieHbl Ha 10%?

B2. Ha pucyHke noka3ad rpauk H3MECHEHHS TeMIIEpaTyphl BO3AyXa.
Ha ocu abcumcc ormeuaercs BpeMs CYTOK B yacax, Ha OCH OpAMHAT —
3HaYeHHE TeMIepaTypsl B rpagycax. CKOJIbKO 4acoB TeMmepatypa Gbuia
HWxe 24 rpaxycos?

| AT° C
34

30

8 }%pelvm, 4acHl

Y >
0 2 4 6 8 10 | 12 | 14

B3. Ha xnetyaroit 6ymare ¢ kieTkamMu pasMepoM 1 cMm x 1 cM u3o-
OpaxkeH MHOTOYTONBHUK (CM. puc.). Haliaure ero miomaas B KBaapaTHBIX
CaHTHMETpax.
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KOJI

B4. Jins n3rotosnenns oxon TpebGyercs 3akaszath 50 OJHHAKOBBIX CTe-
. 2
B 0fHOA M3 Tpex ¢upM. Ilnowane kaxmgoro crekna pasHa 1,6 M°. B

TabJIHLE IPUBEAEHDBI LHEHbI HA CTEKIIO U Ha pe3ky cTekoil. CKojbKo pyoneit
HY>KHO 3aIUIaTHTb 3a CaMbIi BBITOAHBIH 3aKa3?

Dupma Cronmocts CT(ZEKJ'la Pe3ka cTekna
(py6.3a 1 m°) (py®6. 3a oaHO cTEKI0)
130 40
2 140 30
200 BecrnatHo

BS. Haiinute KopeHb ypaBHEHUA Iz_ = % :
-x

B6. B tpeyronsHuke BCD BC=CD =4, sinD = ? . Haiitu BD.

log, 7
B7. Briuuciaute 3HaueHUE BHIPAXKEHHA 3 - %81
log, 343

loggy 1

BS. ®ynkums f(x) ompenesieHa Ha nipoMexyTke (—5; 5). Ha pucynke

n3o00paxken rpaduk npousBoaHo# 3ol dynkuuu. K rpaduky ¢yHkmmu
NpOBENHM BCE KacaTelbHblE, COCTaBIAIOLINE ¢ Ocblo abcuucc yron 135°.
VYKaxHTe KONH'UYECTBO TOYEK rpapuka (YHKIMH, B KOTOPHIX MPOBEICHBI

3TH

KacarTcJibHbIC.

YA

=
\

B9. ITnoumans 60k0BOI MOBEPXHOCTH LMIMHApa paBHa 147, a ero Bbl-

cota paBHa 7. Haiinute pagnyc ocCHOBaHHS IMIMHAPA.
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B10. B cmyyalHOM SKCriepUMEHTE CHMMETPHYHYIO MOHETY GpocaroT
4eThIpe pasa. HaliTu BepoATHOCTB TOTO, YTO Opell BRINAJET JBa pasa.

B11. O6veM nununapa pased 16. Halinnte o6beM IMIHHAPA, €CIH €T0
BBICOTY YMEHBIIHTD B TPH pa3a, a paiHyc — YBENHYHTH B TPH pa3a.

B12. MarepuanbHasi TOYKa ABIDKETCA IO KOOPAHMHATHOH NpsMOM 1o
3akoHy s(t) =3¢’ -6t + 2. Haiinure MOMEHT BpeMEHH, KOT/Ia TOYKA OCTa-

HOBHTCH.

B13. 13BecTHo, 4TO NycToii HacceiiH 3anonHsercs neppoi TpyOok 3a
3 yaca, a BTopo# TpyOoii — 3a 4 uaca. ITonHOCTRIO 3aNOJIHEHHEBIH Oac-
CCHH BBIIMBAETCA Uepe3 TpeThio TpyOy 3a 2 yaca. 3a CKOJNIBKO 4acoB 3a-
MOJTHUTCA M3HA4aJNbHO MYCTO# OacceiiH, €CJIM OTKPBITH BCE TPU TPYObI
OIHOBPEMEHHO? /

B14. Haiinure HanGonbiuee 3Hauenue dyskuuu y=x' —4x> +5 ua

otpeske [-3; 3].

Yactb 2

2cos’x —15cosx+7=0
C1. Pemiute cucreMy ypaBHeHHiA
Ny +y+l+sinx=0

C2. lnaMeTp OKpY>KHOCTH OCHOBaHHS LIMIHHApPa paBeH 17, obpasyro-
asg uMauazApa pasHa 23. [InoCKOCTE MmepecekaeT ero OCHOBaHHA IO XOp-
JaM anueel 15 u 8. Haligure TaHreHc yriia Mexay 3TOH IUIOCKOCTBIO H
TUIOCKOCTBIO OCHOBAHHS LIMJIMHPA.

12x+4
08,y
C3. Pemnte HepaBeHCTBO: 3 S >0,
C4. IlpaBunbHeI ABEHALATHYTONBHUK A A4,...4,, BIHCaH B OKPYX-

HOCTBb paauyca 6. Halinute rutomans yeTsipexyronbHuka 4,4, 4,4, .
2_
C5. Haiinute Bce 3HAYEHMs p, NMPH KOTOPHIX ypaBHeHHe e >* = p
HMEET €AMHCTBEHHBIH KOPEHb.

C6. Haiinute HauMeHblllee HATYpalbHOE K, TP KOTOPOM YHCIIO
2010!=1-2-3---2009-2010 He enutcs Ha n” .
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Bapuanm 33

Yacts 1

B1. B mMarasune uexa HoyrOyka 25000 py6neii. Cxonbko 6yneT CTOMTh
HOYTOYK MOCIIe IBYX MOHMXKEHUH LIeHBI Ha 20%?

B2. Ha pucynke noka3saHn rpaduk MU3MEHEHHs TeMIIEpaTypbl BO3AyXa.
Ha ocu abcuucc orMedaeTcs BpeMs CYTOK B 4acax, Ha OCH OpIWUHaT —
3HaYeHHEe TeMIepaTypsl B rpagycax. CKONBKO 4acoB TeMrepaTypa Oblia
Bhimre 21 rpagyca?

[ AT C
2611

Bpems, yacsi
0 6 | 12 ] 18| 24| 30| 36 ”

B3. Ha kieryatoit 6ymare ¢ kieTkamu pa3mepoM | cm x 1 cM u3o-
OpakeH MHOTOYTOJIBHUK (CM. puc.). Haiinure ero niomanp B KBaApaTHBIX
CaHTHMeETpaXx.
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B4. [ H3rOTOBIEHHMA KHIKHBIX MOJOK 1pe6yerc§l 3aka3ath 50 onxu-
HAaKOBBIX JIEPEBSHHBIX MaHeICH B 0XHOM U3 Tpex ¢upM. [lnomans kaxkmoH
na”enu pasHa 0,75 M’. B TaGuLe NpHBELCHB! LEHB! HA TMAHENH M HA WX
pe3ky. CkoJbko pyOiieit Hy)>KHO 3aIUTaTHTD 3a CaMblif BHITOJHBIH 3aKa3?

@ CroumocTtb nanean (pyo. Pe3ka manenei
upMa 2 .
3al M) (py6. 3a onHy naHeJb)
200 40
180 50
250 Becrnatho

BS. HaiiguTte KopeHb ypaBHEHUA

I
2x—-4 5

B6. B tpeyroneunke POR PQ = QR =18, sinP = \/77- . Haiitu PR.

log, 2

0g,

B7. Hafinure 3Hauenue BoIpakeHus 4 +logg, 5.

B8. ®ynxunsa f(x) ompeneneHa Ha npomexytke (—4; 7). Ha pucynke
u3obpaxken rpaguk mpousBomHoi 3Tod ¢yHxumu. K rpaduky $yHkunum
IpOBENTH BCe KacaTeNbHbIe, COCTaB/LIONIME C OCBI0 abciucc yrom 60°.

VKakute KOJMYECTBO TOYEK rpaguka (GYHKUHHM, B KOTOPHIX NPOBEACHBI
3TH KacaTenbHHIE.

YA

ol 4

B9. ITnomans 60K0BOIt MOBEPXHOCTH LIWIMHApPA paBHa 127, a ero BEHI-
cota paBHa 4. Halinute pagnyc ocHOBaHMS LIMHIADA.
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B10. B cinyyaiiHoM skcrepHMeHTe CHMMETpHYHYIO MOHeTy GpocaioT
4eThIpe pasa. Halitv BepoATHOCTE TOTO, 4TO OpeJT BhIMafeT ONHH pas.

B11. O6neM uununapa pasex 18. Haitaure 06beM LHWIHHIDA, €CIH €TO
BBICOTY YBEIIMYHTE B Ba Pa3a, a paJgHyc — YMEHBIIHTDb B TPH pa3a.

B12. MarepuanbHast TOUKa JIBHXKETCS 1O KOOPAMHATHOH NMpsMo#l o
3akoHy s(t)=t*-11t+5. Haliaute MOMEHT BpEMEHH, B KOTOPBIH CKO-
pocTh TOUKH Oyner paBHa 1 m/c.

B13. HU3BecTHO, uTo mycroii 6acceliH 3amonHAeTCs MepBoil TpyOoil 3a
3 yaca, a BTOpoH TpyOoii — 3a 5 uaca. [TonHOCTBIO 3anoNIHEHHEIH Gac-
CelH BBUIMBAETCA Yepe3 TPeThio TPYOy 3a 2 yaca. 3a CKOJNBKO 4acoB 3a-

TOJIHUTCA U3HA4YalbHO NyCcTOM GaccelH, ecu OTKPHITH BCE TPH TPYOHI
OIHOBpPEMEHHO?

. 4 '
B14. Haiinute nauGonbliee 3HaueHHe GyHKUMH )y = x* —gxs +2 Ha

otpeske [-2; 3].

Yactb 2

tgx(1-ctgx) =ctgx(tgx—1)
C1. Pemnte cucreMy ypaBHEHHI .
Y +6y+11-2sinx=0

C2. luameTp OKpY>KHOCTH OCHOBaHMS LIMJIMHIpPa paBeH 15, obpasyro-
mwas uuauHapa paBHa 31,5. IInockocTh mepecekaeT ero OCHOBaHMS MO
xopaam AnuHbl 9 u 12. Haiiaurte TaHreHe yria MeXay 3TOH IUIOCKOCTBIO U
IUIOCKOCTBbIO OCHOBaHMs HHIHHIpA.

2
C3. Pemmte HepaBeHCTBO: 45" 4+ x*8* < § .

C4. boxoBas cropoHa paBHOOeIpeHHOH TpancLHH paBHa 15, a ocHo-
BaHuUsA paBHbl 7 M 25. Halinure nuaMeTp ONMCaHHON OKOJIO TpameuuH OK-

PYXHOCTH.

CS. Haiiaure Bce 3Ha4YeHUs p, MPH KOTOPBIX yPaBHEHHE Jx = b+ pl
UMeeT eNMHCTBEHHbIH KOpPEHb.

C6. Haiinute HauMeHbluee HATYpalbHOE 4, NPH KOTOPOM YHCIIO
2010'=1-2-3---2009-2010 He penuTcs Ha n”4.
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Bapuanm 34

Yacts 1

B1. Ilpopasew 3akynaeT Ha onToBo# 6asze GotuHku no uexHe 800 pyo-
neit 3a onHy mapy. IIpM BhICTaBIEHHH B TOPTOBBIH 3ajl IpoJaBell JAcIaeT
HaueHKy 20%. Ckonbsko pybreii cTouT ojHa mapa GOTHHOK B CE€30H pac-
NpoaaX, KOTJa LieHa Ha BCE TOBaphl NOHIKaeTcq Ha 10%?

B2. Ha rpajuke noka3zaHo W3MeHeHHE AaBJIEHHs B NapoBOil TypOHHe
nocne 3amycka. Ha ocn abcuuce oTkinaapiBaeTcs BpeMsa B MHHYTaX, Ha OCH
opauHaT — KaBneHue B arMoctepax. Onpeaesnurte Mo rpadHKy, CKOIBKO
MHHYT JlaBJIeHHe ObUIO HIDKe 5 atMoctep?

| A JlaBnenue napa, aTm.

10

9

8

7

6

5

4

3 /

2

! Bpems, MuH.
>

0 4 8 12 16 | 20 | 24

B3. Ha xieryaroit 6ymare ¢ kierkamu pasMepoM 1 cM x 1 cMm u3o0-
6paxkeH MHOTOYroNbHHK (CM. pHc.). Hafizute ero miowans B KBaIpaTHBIX

CaHTUMCTpax.

>
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B4. Jlns u3rotoBneHys okoH TpebyeTcs 3aka3aTh 45 OAMHAKOBBIX CTeE-
KOJI B O7HO# M3 Tpex ¢upm. [Lmourans kaxaoro crekia pasBHa 1,2 M. B
Tab/Mile NpHUBEAEHSI LIEHBI HA CTEKIIO M Ha pe3ky cTekoin. Ckonbko pybiei
HY>XHO 3aIlJIaTHTb 3a CaMblil BLITOAHBIH 3aKa3?

Dupma CroumMocTts cr(;mla Pe3ka crekna
(py6.3a1 ™) (py®. 3a oHO cTEK10)
1 150 40
2 190 BecrinatHo
3 110 70
BS. Haiinute xopeHb ypaBHeHUs 2x5— 4 = % .

B6. B tpeyronbuuke MLN MN =LN =15, sinM = zg . Haiitu ML.

log;21 log,7
B7. Beluncnute 3HaueHHE BBIpaXKEHHS 08s 21 0%

log,3 log,3’

B8. ®ynkumns f(x) onpeneneHa Ha npoMexyTke (—6; 5). Ha pucynke
n3o0paxkeH rpaduk nmpousBomHo# 3tod yHkumn. K rpaduky dyHkuuu
MPOBEJIM BCE KacaTejibHble, COCTaBJIAIOUIHE C OChl0 abcumcc yroa 30°.
YKaxkuTe KOJIHYeCTBO TO4YeK rpaduxa ¢yHKUHH, B KOTOPBIX MPOBEICHBI
9TH KacaTeJbHbIe.

LA |

1%

B9. B npsamoyronsioM napamienenunege A8CDA\B\C\D, AB = 4,
A D, =22, AA, =1. Haiigute minMHy AnaroHajay napajiejienunesa
DB

1
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B10. B ciy4aifHOM 3KCepUMEHTE CHMMETPHYHYIO MOHETY 6pocaioT
yeThipe pasa. HaHTH BEpoATHOCT TOTO, YTO PEIUKA BBINALET TPH pasa.

B11. O6vem unnuHapa pasex 25. Hadinure 06beM IMAMHAPA, €CITH €T0
BBICOTY YBEJIMYHTH B AT pa3, a paiuyC — YMEHBLUINTH B IATh pas.

B12. MarepnansHas TOYKa ABKDKETCS IO KOOPAHMHATHOH MPAMOMH MO
3akoHy s(f)=2t> —3t+2. Haiiqute MOMEHT BpeMEHM, B KOTODBIi CKO-
pocTs Touku OyneT paBHa 1 M/c.

B13. Ecin aBy3HayHOE YMCAO pa3ieiiuTh Ha CYMMY ero uudp, To B 4a-
CTHOM NOy4UTCs 7 ¥ B ocTatke 6. Ecy jke 3T0 YHCHIO pa3sfenuTh Ha Npo-
u3BegeHHE ero uudp, To B yacTHOM nojyuntcs 3 u B ocratke 11. Haidinute
HCXOHOE YHUCIIO.

B14. Haiinure nauGonbluee 3HaueHHe QYHKIMH y=x"+Xx +4 Ha
otpeske [-2; 1].

Yactb 2

ctgx(1-tgx)=tgx(ctgx-1)
C1. Penmre cucreMy ypaBHeHHH .
VY =10y +27 +2cosx =0

C2. JlnameTp OKPY>KHOCTH OCHOBaHH LJIMHIpa paBeH 5, oOpa3yio-
mas uWIHHApa paBHa 7. IlnockocTs mepecekaet ero OCHOBaHHSA IO XOpAaM
muHel 3 v 4. HaiiauTe TaHreHc yriia MexIy 3TOM IJIOCKOCTBIO M [UIOCKO-
CTBIO OCHOBAHHS LIMIMHJpA.

2
C3. Pemmte HepaBeHCTBO: 7' + x'%® % — x'8:7 < 7

C4. LleHTp OKPY>XHOCTH, OIHCAaHHOHM OKOJI0 TpAICLMH, JIEKUT Ha €€
6onbuiemM ocHoBaHHH. BokoBas CTOpOHa Tpaneuuu paeHa 15, paguyc ok-
pyxHocTH paseH 12,5. HafiauTe miomaasr Tpaneyu.

CS5. Haiitu Bce 3HaueHMs p, NpH KOTOPLIX YpaBHEHHE p — 2cos’x =
= 3cos2x HE HMeET KOPHEMH.

C6. Haiinute HauMeHbLIee HATYPIBHOE A, TPH KOTOPOM HHCIIO
2010!=1-2-3---2009-2010 He nenuTca Ha 1"
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Bl. IlponaBeu 3akymaeT Ha onrToBOH ©a3e MOHHTOpPHI 10 LEHE
6000 py6neit 3a wtyky. [Ipi BEICTaBIEHNM B TOPTrOBBIIT 3a) NpojaBell Jie-
naet HaueHky 10%. Ckonbko py0sieil CTOMT OQHH MOHHMTOP B CE30H pac-

Bapuanm 35

Yactp 1

TIPOJIaX, KOF/A LIEHA Ha BCe TOBaphl CHIKaeTcs Ha 20%?

B2. Ha rpadmke noka3ano W3MeHeHHE AaBjieHHs B NapoBoil TypOuHe
nocie 3anycka. Ha ocu abcunce oTkmapiBaeTcs BpeMsi B MHHYTax, Ha OCH
opauHAT — JaBleHHe B aTMoc(epax. Onpenesinte No rpadHky, CKOJBKO

MUHYT JaBjieHHe Obu10 Bhillie 6 aTMochep?

[ A Jlasieune napa, at™.

16

[
14
[

12

!
10

8

6
4
2

Bpe

M,

MH

H.
n
Ll

2 4

6

8

10

B3. Ha xieryatoii 6ymare ¢ kinerkamMd pasmepoMm 1 cm x | cMm m30-
OpaxkeH MHOTOYronbHHK (cM. pric.). Haiinurte ero miomans B KBaJpaTHbIX

CAHTHMETpax.

~

\
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B4. JIna u3roTtoBjieHHs KHIKHBIX TOJIOK Tpedyercs 3aka3ats 20 oau-

HAKOBBIX JEPEBAHHBIX MaHeNneH B oo U3 Tpex ¢pupM. Ilnomans Kaxmo
2

naHenu paBHa 1,1 M°. B TaGiuue npuBeieHsl LieHbl HA MaHEIH H HA MX

pe3ky. Ckoiibko py6iieif Hy)KHO 3aIU1aTHTh 3a CaMblil BHITOAHBIH 3aKka3?

®upma CronMocTh nalzie‘.rm Pe3ka nmaneneit
(py6.3a 1 m) (py60. 3a oHYy naHe/b)
1 400 becnnatHo
2 350 50
3 300 70
BS. Haiigute kopeHs ypaBHEHUS +72x = %

B6. B tpeyronsunke STK ST=SK =12, sinK = —\/é——l . Haittu 7K.

log, 25 N log ;13
log, 65 log, 65

B7. Beruucnure 3Ha4eHHE BBIPaXKEHUS

B8. Oynxuma f(x) omnpeneniena Ha npoMexytke (—5; 6). Ha pucynxe

n3obpakeH rpapuk mpousBoaHoi 3Toi ¢yHkuuu. K rpapuxy ¢yHxunm
MpOBENH BCE KacaTeNIbHBIE, COCTaBNfAIOLIME ¢ Ochlo abcumce yron 30°,
VKaXuTe KONHYECTBO Touek rpadmka GYHKIMH, B KOTOPBIX MPOBENCHBI
3TH KacaTelbHBIE.

VA

B9. O0beM mwmmuapa pased 4n. Haiiaure anamerp OCHOBaHMSA LH-

JIMHApA, €CJIU €TI0 BhICOTA paBHA 1.
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B10. B cnyyaiiHOM 3KCNIEpHMEHTE CUMMETPHYHYIO MOHETY GpocaroT
TpH pa3a. HaiiTu BepoATHOCTD TOr0, 4TO Opell BHIMAJAET HE MEHEE ABYX pas.

B11. Ilnomanys 6GokoBoit moBepxXHOCTH UWIMHIpa paBHa 24. Hakiaute
WIoLaas 60KOBOI MOBEPXHOCTH LMIMHIPA, €CJIH €70 BBICOTY YBEIHUHUTH B
JIBa pa3a, a paInyC — YMEHBILHUTh B TPH pasa.

B12. MarepuanbHas TOYKa JBHXKETCSA IO KOOPAMHATHOH TPAMOH M0
3aKkoHy s(f) =¢> — 4t +1. HaiiiuTe MOMEHT BpeMeHH, B KOTOPBIH CKOPOCTS
TOYKH OyzeT paBHa 2 M/C.

B13. Eciu aByx3Ha4yHOE YHMCIIO PA3ACNMTh HA CyMMY ero uugp, 1o B
YacTHOM MoNy4uTcs 4 M B ocTatke 6. EcnH ke 3TO 4MCIO pasaenuTh Ha
npousBeaeHue ero uudp, To B yacTHOM nomyuutcs | u B octatke 22. Haii-
JIUTE HCXOTHOE YHUCIIO.

B14. Haiinure nHauMenbiee 3Hadenue dynkumu y=x* —2x* +3 Ha
otpeske [-2; 2].

Yactn 2

2cos2x=4cosx—3
C1. Peummte cucteMy ypaBHEHHH .
VY -2y = \/gctgx

C2. [fuaMeTp OKpYKHOCTH OCHOBaHMS LKMIMHIOpa paBeH 10, obpasyro-
as WwinHapa passa 7. [110ckocTh nepecexaet ero OCHOBaHM MO XOpAaM
JuiHbl 6 u 8. Halioute TaHreHc yriia Mexy rloCKOCTbIO OCHOBaHMA LIH-
JIMHIPA U 3TOH MIOCKOCTBIO.

1
C3. Pemmnte HepaBencTBO: log, log, , log,, _x_+_7 <0.
;- X+

C4. Oxono Tpaneunu, OCHOBaHHMS KOTOPOii paBHbl 4 ¥ 16, onycaHa Ok-
pyxHocTb. Haliaure paanyc okpy>kHOCTH, BIMCaHHOH B TPaNeLHMIO.

CS5. Haiinure Bce 3Ha4eHHs p, IPH KOTOPBIX YPAaBHEHHUE
3cos 6x + cos*3x — p = 0 e UMeeT KOpHEi.
C6. Haiinure nHaubonbuice HATypalbHOE #, NPU KOTOPOM YMCJIO

2010!=1-2-3--2009-2010 renyres na 1"
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Bapuanum 36

Yactb 1

B1. IIpoxaBen 3akynaeT Ha onTOBO# 6a3e cOTOBbIE TeNE(OHBI IO LiEHE
6000 pyGneit 3a wtyky. [Ipu BhICTaBJIEHHN B TOPrOBBI 3aJ1 IPOAABEL] Jie-
naet HaueHky 30%. Cxonbko py6lieil CTOHT OJH COTOBHIH TenedoH B ce-
30H pacnpojax, KOTa LeHa Ha BCE TOBaphl CHIkaeTcsa Ha 20%?

B2. Ha rpaduxe nokasaHo u3MeHeHHE NaBieHUS B [IAPOBOi TypOuHe
noce 3amycka. Ha ocu abcuuce oTkinaabiBaeTcs BpeMsi B MUHYTaX, Ha OCH
OpIMHaT — AaBiicHHE B atMocdepax. Onpenenure o rpaduky, CKOIbKO
MHHYT JaBieHHe 6bu10 Hibke 12 atMocdep?

[ A Tasneuue mapa, aT™.
2 7
l21
Il 8
15 N
12
9 —
6
3 Bpewms, MuH.
g
4 8 12 16 | 20 | 24

B3. Ha xnervaroit 6ymare ¢ kinetkamu pasmepoMm | cM x 1 cMm u3o0-
6paxkeH MHOroyroJibHuK (cM. puc.). HaiinnTe ero rromans B KBaJpaTHBIX
CaHTHMETpax.
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B4. Jlns n3rotoBneHns okoH TpebGyercs 3aka3ath 10 0XMHAKOBBIX CTe-
KOJI B OfIHOH M3 Tpex ¢upM. [lnoutaas Kaxaoro crekna papHa 2 m”. B Ta6-
JIMLE TIpUBEIEHDB! LIeHbI Ha CTEKIO U Ha pe3ky cTekos. Ckonpko pybnei
HYKHO 3aIUIaTHTb 3@ CaMblii BBITO/IHBIN 3aKa3?

Dupma Croumocrs cTezlma Pe3ka cTek1a
(py6.3a 1 m) (py6. 3a 01HO cTeK.10)
1 150 156
2 160 140
3 170 133

BS. Haiinute kopeHb ypaBHEHHs > = 1

2x-1 2~

B6. B tpeyronsuuke ABC AB = BC, AH — nepnenmuxynsp x BC,
AC=38, sin 4 =g . Haiith AH.

log, 5 log 52
B7. Berincinte 3HaueHne BBIpaXXCHHUA 2- ;g}-— +7 8.3 .

log, 25
B8. dynkuus f(x) onpenenena Ha npomexytke (—4; 5). Ha prcynke
n300pakeH rpaduk npon3BoaHOH 3TOH PyHKUMH.

K rpaduxy ¢yHkumn npoBenu Bce KacaTenbHbIE, COCTAaBASIOLIME C
ockto abcuuce yron 150°.

Ykaxkute KOJIM4ecTBO Touek rpaduka QyHKUHMH, B KOTOPbIX MpoOBeje-
HbI 3TH KacaTeJIbHbIe.

VA

il
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B9. OGbeM npaBuwibHOM TpeyronbHO# mupamuasl SABC ¢ Bepiun-
Hoil S pasen 50. Haiinure Boicoty nupamuasl SO, ecnu 1omansb Tpe-
yronsHuka ABC pasna 10.

B10. B cnyuaiiHOM 3KCriepHMEHTE CHMMETPHYHYIO MOHETY GpocaioT
TpH pa3a. HaiiTi BepOSTHOCTE TOro, 94TO Ope BhinazeT Gonee AByX pas.

B11. ITnomaas 60koBOii MoBepXHOCTH LWIHHApa paBHAa 32. Hakinute
mwiouaar GoKoBON NMOBEPXHOCTH LMIMH/PA, €CIIH €0 BBHICOTY YMEHBIIHTD
B JIBa pa3a, a paquyCc — yBEJHYHTH B TPH pa3za.

B12. MarepuanbHas TOYKa JBIDKETCA 10 KOOPAMHATHOH IIpsMOH Mo
3akoHy s(f) =1 —5t* +2¢ +1. Haiiaute MOMeHT BpEMEHH, B KOTOpBIi yC-
KOpEHHE TOUYKH OyJeT paBHO 2 M/c2.

B13. Eciint ABy3HaUHOE YMCIIO Pa3deauTh Ha CyMMY ero mudp, To B ya-
CTHOM IIOJIYYHTCA 8 U B OcTaTKe 7. ECIM XK€ 3TO YMCIIO pasaeuTh Ha Mpo-
u3BeneHue ero udp, To B yactHoM nojyuutcs 10 u B ocratke 1. Hailinure
HCXOIHOE YHCIIO.

B14. Haiinute HauMeHblnee 3HaueHHe QYHKIMM y=x' —4x° +5 Ha
orpeske [-3; 3].

Yacts 2

sin2x =sin x
C1. Pemnte cucreMy ypaBHEHHIA .
N & +y +\/§=tgx

C2. /ImameTp OKpY)XHOCTH OCHOBaHMsA LWIHHOpa paBeH 8,5, oOpa-
3yrolllas WWIMHApa paBHa 5. IImockocTh mepecekaeT ero OCHOBAHHS 1O
xopaam mivHbl 4 ¥ 7,5. Haliaute TaHreHc yriia Mexay oOpasyrowei mu-
JMHAPA U 3TOH TUIOCKOCTBIO.

1

C3. Pemnre HepaBeHcTBO: log, (log2 (2 —log, Vx - 1)— 1) < 5

C4. B npaBHABHEIH IECTHYTOILHUK CO CTOPOHOM, paBHOI 12, Bruca-
Ha OKPYXXHOCTb, B KOTOPYIO BIIMCaH NMpaBWIbHBIH TpeyronbHUk. Haiiaute
CTOPOHY 3TOr'0 TPEYrolbHHKA.

CS. Haiioure Bce 3Ha4eHus p, IPH KOTOPHIX YpaBHEHHE 5cos’x — p+
+ 4cos2x = 0 He HMeeT KOpHEii.

C6. Haiinute Haubosbliee HATypaqbHOE 7, NIPH KOTOPOM HYHCIIO
2010!=1-2-3---2009-2010 gemwres na n" .
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Bapuanm 37

Yacre 1

B1. Ckonbko py0iei CTOMT TeleBH30p B Mara3uHe, ecii oH Ha 20%
Jdopoxxe MarHuTodoHa, a MarHuTodoH Ha 10% aewesne mbuiecoca, CTOA-
utero 8000 pyGneit?

B2. Ha rpaduxe nokasaHo M3MEHEHHE CKOPOCTH CaMoJIeTa B ToJeTe.
CxoJbKO 4acoB CKOpOCThb caMmoreTa Obiia Hibke 800 km/u?

[ A v, kM
1600
14(:)0
1200 1-
1000 -
8@0
600 =

490 Bpewms,

200 Y4achbl
— >
2 4l 6] 8] 10]12]14] 16]

B3. Ha kneruaroit 6ymare ¢ xieTkamu pa3mepoM 1cm x 1 cm u3o-
OpaxkeH MHOroyroiasHuk (cM. puc.). Halinure ero niomans B KBaApaTHBIX
CaHTHMETpax.
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B4. JIns u3roToBICHHA KHIKHBIX MOJIOK TpeOyerca 3aka3aTh 15 omu-
HaKOBBIX JIEPEBAHHBIX MaHeneil B oqHOM U3 Tpex ¢upM. [Inomans xaxnoin
naHenu pasHa 1,2 M. B tabauue npuBeJEHBl LIEHBI Ha MaHENIH M Ha UX
pe3ky. Cxonbsko pybneii Hy)KHO 3aIUIaTHTh 3a CaMblil BBITOAHBIN 3aKa3?

Dupma Cronmocthb llalzleJlH (pyo. Pe3ka naneser
3alm) (py0. 3a oany naHe/nb)
330 120
2 400 BecratHo
350 90

1
6-5x 8

BS. Haiinute KOpeHbs ypaBHeHHS

B6. B tpeyronohuke POR PR = OR, PH — nepunenmukymsip Kk OR,
PO=5, sinQ= 2_‘5{_6_ . Haiitu PH.

tog, 17 + log,,, 31.

B7. Belunciute 3HaYEHHE BhIPAXKCHHS
: log, 527

B8. Oynxkmus f(x) onpeaeneHa Ha nmpomexyrtke (—3; 5). Ha pucynke
n3obpaxed rpadpux npoussoanoil 3toit ¢ynkuun. K rpaduky dyHxunm
MPOBEJIH BCE KacaTejbHblE, COCTAB/LIOLIME C OChlo abcuuce yrom 45°.
VYkaXHTe KONHYECTBO TodeK rpapuka ¢GyHKUMH, B KOTOPBIX NPOBEIEHBI
9TH KacaTelbHBIE,

VA

B9. O6beMm npaBwibHOH TpeyronbHo# mupamuasl SABC ¢ Bepmu-
Hoit S paseH 5. Haiimure Boicoty mupamuasl SO, eciu miomans Tpe-
yronsHuka ABC paBHa 2.
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B10. B cioy4yaiiHOM 3KCIEpPHMEHTE CUMMETPHYHYIO MOHETY OpocaioT
TpH pa3a. Haliti BeposTHOCTB TOrO, UTO pellika BeIaZeT He Oonee Tpex pas.

B11. ITnomanpr GokoBoil moBepXHOCTH HWIKHHApA paBHa 4. Haiigure
noiaab 60KOBOH MOBEPXHOCTH IUIIHHIIPA, ECITH €T0 BBICOTY YBEJIUYHUTH B
JiBa pa3a, a painyC OCHOBAHHS — YMEHBLINTE B YEThIpE pa3a.

B12. MatepuanbHasi TOUKa JABVXKETCS MO KOOPAWHATHOH NpsAMOH 1O
3akoHy s(f) =t —21* + 3¢ +4 . HaiiiuTe MOMEHT BpeMeHH, B KOTOPBIH yc-
KOpeHHe To4kH OyaeT paBHO 2 m/c’.

B13. Tpex3HayHoe yucino okaHuuBaeTcs uudpoit 5. Ecnu ee nepene-

CTH B Hayano 3aIicH YUCIIa, TO MOJyYeHHoe 4uciio Oyaer Ha 207 Gonblue
nepBoHayansHOro. Haiiute nepeoHavaibHOE YHCIIO.

B14. Haiinute Touky MakcumyMa ¢yuxunn y = (X +2)e' ™.

Yacts 2

L |xtgy=3
C1. Pewunte cucteMy ypaBHEHHH .
xctgy =9

C2. [luamMeTp OKpY)KHOCTH OCHOBaHMS ILIUIMHApA paBHA 310 , 0bpa-
3ylolas UWJIMHApa paBHa 6. I10CKOCTH mepecekaeT ero OCHOBAHHA IO
xopam uiuHbl 3 u 9. Haiiaure TaHreHc yria Mexay obpasyoliei LuinH-
ZIpa U 3TOM MJIOCKOCTHIO.

C3. Pemmte HepaseHctso: log ; log, log,,,9>0.
2

C4. PapHOoOeipeHHBIN TPEYrOJILHUK BITUCAH B OKPY>KHOCTB. Paauyc ok-

PY)KHOCTH paBeH 9, a OCHOBAHHE TPEYTOJbHHKA PABHO 8+/5 . Haiinure pac-
CTOSIHHE OT 1IEHTPa OKPYXXHOCTH [10 60OKOBOH CTOPOHBI TPEYTOIbHHKA.

CS5. Haiinute Bce 3Ha4eHHA p, [IPH KOTOPBIX YPaBHEHHE
3 .
3cos 4x — p = 2c0s”2x He UMeeT KOpHEii.

C6. Haiinute wHaubosblliee HATypaJbHOE #, NMpPH KOTOPOM 4YHCIO
2010!'=1-2-3-.-2009-2010 penutcs Ha n"4.
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Bapuanm 38

Yacts 1

B1. Ckonbko py6ieii crour HOyTOyk B Marasuse, ecid oH Ha 40% no-
poxe TeyeBu3opa, a TeneBu3op Ha 20% popoxe coroBoro TeiedoHa,
crosimiero 12000 py6neit?

B2. Ha rpaduke nokazaHo u3MeHEHHE CKOPOCTH CaMoOJIETa B TMOJIETE.
CKoJIBKO HacoB CKOpOCThH camorieTa 6buia Beie 700 km/a?

A v, kM/u

I
1000
900

800

| )

700 +—~

600

500

400

300

200
100

l}pe Msl, Yachbl

0 2 4 6 8 10 [ 12 ]| 14

Y

B3. Ha kieryaroit 6ymare ¢ kietkamu pazmepoM 1 cm x 1 cM m30-
6paxken MHoroyronbHHK (cM. puc.). Haiinure ero miomans B KBaApaTHBIX
CaHTHMETpax.
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B4. JIns u3rotoBneHus okoH TpebyeTcs 3aka3ath 60 OIHHAKOBBIX CTe-
KoA B ofHOI u3 Tpex ¢upm. [lnomans kaxaoro crekna pasHa 0,6 M’ B
TabuLe NPUBEJEHBI LIEHBI HA CTEKJIO U Ha pe3Ky crekoi. Ckonbko pybieit
HY>KHO 3aIUIaTHTD 3a CaMblii BBITO/IHBII 3aKa3?

Dupma CroumocThb crgx.rla Pe3ka cTeki1a
(py0.3a1m™m) (py6. 3a o1HO cTEKJI0)
110 60
120 50
3 200 BecmatHo
2

BS. Halinute xopeHb ypaBHEHHS

sx+7 9
B6. B tpeyronsuuke MLN ML = MN, LH — nepnenaukynsp Kk MN,
LN =47, sinL = % . Haiftu LH.

log, 6

B7. Beruncnure 3Ha4eHHE BBIPAKEHUA 2 - —log,;16.

08,

B8. ®ynkuua f(x) onpenenena na npomexytke (-5; 7). Ha pucyke
u300paxeH rpadux mpoussoaHoW 3Toi ¢ynkuuu. K rpaduxy ¢yHkimn
NpOBENH BCE KacaTeNbHbIE, COCTaBIAIONIME ¢ OChblo abcice yron 135°.
VKaxuTe KOIUYECTBO To4eK rpaduka (QyHKUHH, B KOTOPBHIX MPOBEICHBI
3TH KacaTeJbHbIE.

yA

/ f \J

B9. O6beM npaBuibHOI TpeyronbHoii nupamuasl SABC ¢ Bepiuu-
Hoit S pasen 34. Haiinute BbicoTy nupamuast SO, eciy IUIOLIaxb Tpe-
yronbHuka ABC pasHa 3.
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B10. B cnyyaiiHoM 3KcrepMMeHTE CHMMETPUYHYIO MOHETy OpocaioT
nats pasa. HaiiTu BepoaTHOCTS TOTO, YTO Open BhINameT Goyee OZHOTO
pasa.

B11. ITnomans 60KOBOW MOBEPXHOCTH LwMHApa paBHa 1. Haitnute
iouaas 60K0BOI MOBEPXHOCTH LUIHHAPA, €CJIH €r0 BHICOTY YBEITHYHTEH B
LIECTDb pa3, a paIHyC OCHOBaHHUA — YMEHBIIUTH B TPH pa3a.

B12. MarepnanpHas TOMKa JBIXKETCSA MO KOOPAUHATHOH HpAMOH 1O
3akony s(t) =1 —2t* + 5t + 2 . Haiiaute MOMEHT BpeMeHH, B KOTOPbIH yc-
KOpEHHUE TOUKH OYIET paBHO 8 m/c’.

B13. Tpex3unauHoe yucio okaHynBaeTcsa u¢ppoit 1. Ecin ee nmepene-
CTH B HA4aJIO 3aMHCH 4YHCNIa, TO NOMyUCHHOE YUCNo Oyaer Ha 396 MeHbie
nepBoHa4yansHoro. Haiinnte neppoHayanbsHOE YHCHO.

B14. Haiimute HauMmeHbllee 3HaucHHe QyHKUMM y=Xx" +Xx’ +4 Ha
orpeske [-2; 1].

Yacts 2

. |x=6ctgy
C1. Pennte cucTeMy ypaBHEHHi .
x=2tgy

C2. lnaMeTp OKpY>KHOCTH OCHOBaHHMS LIHJIMHIpPA paBHA 2\/§ , oOpa-
3ylomas uuauMuapa paseH 10. IockocTh mepecekaeT ero OCHOBAaHHUA IO
xopaam umHE 4 1 6. Halimure tanreHc yriia Mexay oOpasyolleit LiIMH-
Jipa M 3TOH IIOCKOCTHIO.

C3. Peunre Hepasenctso: log, log, log, (x* —=1)>0.
. 13 2

C4. B tpeyronsnuke ABC paccTOSIHHE OT LEHTPA OMHCAHHON OKpPYX-
HOCTH 110 cTOpoHsl BC paBHo 6 . ZBAC =45°, ZACB =60° . Haiigure
JUTHHY CTOPOHBI AB.

CS. Haiinute Bce 3HaYeHHUA p, TIPH KOTOPBIX ypaBHeHHE 5¢0s 8x + p =
= 6sin’4x He nmeer KOpHE#.

C6. Haiinute Haubonplnee HaTypalbHOE K, NPU KOTOPOM HHCIO
5
2010!'=1-2-3---2009-2010 nenutcs Ha n" .
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10.

11.
12.
13.
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Briuncnure:

Brruucnmre:

Brruncnure:

Brruncnure:

Briuucnure:

Brruncnure:

Beruncnure:

Brruncnure:

Briuucnure:

Brruucnure:

Brruucaure:

Brerunciaure:

Briuncnure:

CBOPHHK 3A1AY
JJIA TIOATOTOBKHU K EI'D

1. Anzebpa

1.1. Yncna, KOpHH ¥ CTeNeHH

s

£ "l
o0 N
el I
sl @
= o
=N (=
o

al 2

’

<
[\®]
(V)
<O
o
=
Zu
N
~J
-
[ &)
(¥,

]

-3/125.0,027-64 .

N
W
P.—-
(=4

9

w

N
AE
512
bvey | g

=

N
(%4

W

’

>

o o 1
j=] o i
3| g ;
L Ll o
=) . —
. N N
(e 2] ~
o . .

>

"l
o)
N
o
[
=
—

3

>
o
=
S
oo
—
—

6

%

u
N
J
2I3
|

5

-2

VR
W

w N
+

N W
[« NE%)

N—

(%+%+1].

2 7
+§—1)( g+1)(4—+1)

~
£
N |-




14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

Briunciure:

Brrunciure:

Brruncnure:

Brruucmire:

Brruncnure:

Briuuciure:

Breruucnure:

Brluucnure:

Brruncnmre:

Brruncnure:

Brrancmite:

Briuncmre:

Beiuuciaure:
CpaBHuTe (

CpaBHute (

(s§+1)(§/§-§/§+1)—1.
141638 + 19Yaqay
(1,542535 +3,55725) 1.
0,3427V3 +2,743427 )g.
(LIVEVZ +0,9y48)1
2.243676 + 3.803646° ) * .
(1,027 349 +5,98Y4947) 1.
.33333 +0,78T)"
A.5T6 +2,54%) 3
(3,7{/64J§ +4,3864 )%

2+08\/_)

(1242
( 25 41) (23 +1)—1)(\/§+1))3.
(J[5-2)(¥5 + 2B 2 - 2 )(1442).

1 1
5 1y (9 1y
——=| u|—+=.
7.3) (15 2)
5 1 7 1
) ) () (&)
d— | u|—=| =1 .
123) (123 123) "\123
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29.

30.

31.

32.

33.

34.

3s.

36.

37.
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1.2. OcHOBBLI TPHTOHOMETPHH

1.2.1. TpurosnomeTpryeckue (PyHKIHH NPON3BOJILHOIO yIJja

. T
2sin(— — a) .
Haiinute 3HaueHHe BhIpaXKeHHA ———=—— , €CJIH @ = — .
Scos(7 + a) 3
[
3sin (E + aj
N T
Haiigure 3HaueHue BHIPAKEHU ——— , €C/IM O = — .
2cos(m — )
. tg(7r + a) 4z
Haitnute 3HaueHue BolpaxkeHHs ,ECIH @ = ———

ot (Laj
&3

T
t —_—
Cg[2 a)

. 2z
Haiinute 3HaueHHe BbIpaXKEHUS eciM o = T .

2tg(a +27)°
. (37
sin 5 +a
. n
HaiinuTe 3HaueHHE BhIpaXKeHUA ——— = , €CIIH O = — .
3cos(m— ) 5
n
2 cos(é— + a] 4
. T
Haiinute 3HaueHHe BhIpaXKeHU —————— , €CIIM @ = ——.
sin(7 + ) 5
. cos(27 +a) T
Haiigyte 3HaueHHe BRIpAKEHHA ———~ , €ClIH @ = — .
. (37! j 4
2sin| — -«
2
n
2 tg(i - aj
. V4
HaiinuTe 3HaYeHHE BHIPAXEHUA —— =, €ClIH @ =— .
Tetg(n — a) 6
. tg(27 - )
HaiinuTe 3HaueHHe BhIpOXXEHUA , €CJIH & = —



. 2cos(mw +ax) 2z

38. Haiigure 3HaYeHHE BBIPAKEHHS 3\’ €CllH @ = 35
. (37
sin (— + a)
2

39. Haiinure 3naueHHe BhIpaxeHHs co0s (57 +a)+ctga-sin2a, ecin

3z

7

1.2.2. CuHyc ¥ KOCHHYC ABOHOI0 yria

40. Haiigure sin 2a, eclH cosa = %, 37” <a<lrm.

. . 3 3
41. Haiinure cos 2a, ecnun sma=—-2—,7r<a<—2-7r.
. . a1
42. HaiauTe sin a, ecnu sm3=5,0<a<ﬂ.

. o 1
43. Haiigure cos g, eciM coOS—=———=,7<a <27x.

NG

1.2.3. CooTHOIIEHHA MeXY TPHTOHOMETPHYECKMMH PYHKIHAMMH

1 y 4
44. Haiinure ctg 2a, eci sin2a=—,—<a<—.
® 34 2

. . 1 x /4
45, Haiigute tg 2a, eciu sin2g =—=, —<a <—.

J174 2

1.2.4. TpuronoMerpuyeckue GyHKIUHH CyMMbI H Pa3HOCTH JBYX YIJI0B
46. Haiinute 3HaueHne BoIpaxeHns cos15°(cos35%in50°—c0s50°sin35°).
47. Haiinure 3HaueHHE BhIpaxKxeHHs c0s45°(c0s25°sin70°—c0s70°sin25°).

48. Haiinure 3HaueHHE BHIpaXKEHHUA
3 5in30°(cos10°c0s20° — sin10°sin20°).

49. Haiigure 3HaueHHe BpIpaxkeHus cos15°(sin5°cos10° — cosS5°sinl0°).

50. Haiigure 3HaYEHHE BBIpaXXEHUS
c0s75°(sin100°c0s25° — cos100°sin25°).
187



51. Haiigure 3HaueHue BbIpaXKeHUA
4sin30°(cos10°c0s20° — sin10°sin20°).

52. Haiinure 3HayeHue BoipaxeHus 4sin10°sin20° — 2cos10°.
53. Haiiaure 3Ha4yeHue BoipaxkeHus sinl(°cos20° + 0,5sin10°,

54. Haiinure 3HaucHHe BoIpaxxeHus cos100°c0s20° — 0,5¢0s80°.
1.3. Jlorapupmei

4
55. Beruucmure: log, - % ,ecmu log,; 169 =a.

56. Beruncnure: log,,; % , ecim log s J7=a.

1.4. IIpeodpa3zoBaHue BoIpaKeHHId

1.4.1. BeipaxeHHns, BKJIIOYal0LHe KOPHH HATYPAJILHOIN CTeNeHH
57. Haiigure 3HaueHUe BuipaxeHus 327 -125-8 .
58. Haitnure 3Hauchue Boipaxernus V16 -43-34.427.

59. Haiinure 3HaueHHE BBIpaXEHUS } —3—‘13— 27

125°

448 245
V543

61. Haiinure 3HaueHHe BBIpaXKeHHS 3/3_3 + \/7‘2 —\3/67 .

60. Haiinure 3HaueHHe BbIpaXKEHUS

26 15
62. Haiigvte 3Ha4eHHE BBIPAXKEHHS ('\3/1_1) +(3/§ ) i

v 3
63. Haiinute 3nauenue BeIpaxkenus \32°-6'

64. Haiiure 3Havenne Bripaxcenms 42° 3% |

3634
65. Haitnute 3HaueHHE BHIPAKEHUS ,f P

188




66.
67.

68.

69.

70.
71.

72.

73.

74.

75.

76.

71.

78.

. 79.

80.

Hatinure 3HaYeHHE BhIpaXKeHUA \/ 3/3T 3+ Z/ V134138

15’1 746 4’557
Haiinure 3HayeHne BeIpaXKeHUd }|—— — 7 .
P J A7\ 95

Haiiaute 3Hauenue Boipaxenns (N4° - 277 ) .

24'236 '816 '4912
Sz

Brruncire 3Ha4eHHE BhIpAXKEHHA \/ 7- 4\/5 + \/ 7+ 4\/3 .

Haiinure 3HaYeHHE BRIPAXCHHS

Brrurcnure 3HaueHHE BBIPaXKEHHA \/ 37 - 20\/5 + \/ 37+ 20\6 .

Beruucnute 3HaYEHHE BRIPAXKEHUA \/ 12— 6\/3 + \/ 12+ 6\/5 .
13

4+3°
1

1
+ .
5-25 5+25

1
BbIYHCIIMTE 3HaUCHUE BRIPAKEHU ——— + V3.
2++/3

13
Briaucnnre 3HaueHHe BBIDAOXCHHA ———— +
4-\3

BoluncinTe 3Ha4eHHE BBIPpOXCHHSA

31
BeruncimiTe 3Ha4YEHHE BHIPAKEHHSA ——r= — J5.
6

YHPOCTHTL BBIPAXKCHHE!

VIIpOCTHTH BBIpDaXEHUE:

VYOpocTUTh BhIpaXEHHE:

YHOpocTUTh BRIpaXKEHHE:
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81. VYmpocTuTh BeIpaxeHHe: ¢

82. VhpocTHTH BeIpaKCHHE:

83. YmnpocTuTb BeIpaxeHHe: ;

84. YnpocTuth BhipaXeHHE:

N3z

1
85. VmpocTHTh BhlpaxeHue: f/—9_a—7b_3 -f/2—7a3—b2 .
86. VYmpocTUTh BhIpaXKeHHE: m -W .

1.4.2. BoipaikeHH, BKJIIOUYAIOILME ONIEPAMIO BO3BeACHUSA B CTelleHb

12 4 1 3 s
87. Haiinure 3HaueHne Boipaxenns 77 - 77 -77 =5 .59 .59
2
301
88. Haiinure 3HaueHue BepaxeHna — —3°.
33
RANERS ANt
89. Haiinure 3HaueHue BblpaxkeHus (125'3)2' +(8'5)2!.

| 11

90. Haitmure 3navenue pipaenns (27-4)s —32-23.

! !
91. Haiigure 3HaYeHHe BbIpaXKEHUS (%)4 -(2—252)8.

S 2 1 7 3 3

92. Haiigute 3HaueHHE BHIPasKEHUS 1236 -(123)3 :1232 —10% -10% - 108 .

ooy 1\
(493~64‘8J (363-812)

+
7 18

93. Haiinure 3HaYeHHE BEIpAXKEHUS
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94.

9s.

96.

97.

98.

99.

100.

101.

102.

103.

104.

10s5.

Lo
282 +63%  _:

Haiinure 3HaueHHe BHIpaXKeHU 7%.

408 !
135 407 | 1253,

53

Haiinure 3HaueHHE BRIpaXKEHUS

~ W

2
1 1 113 5

1
HaiinuTe 3naueHue BhIpaxkeHus | 82 -272 -644 | —1| 1283

7 2
IIpencraBbTe BBIpaXXEHHE @’ :a > B BUIE CTEIIEHH C OCHOBAHHEM a.

307
: 2.3 .4
[Ipencrasbre BoipaxkeHue | a? :a’ |-a” B BUAE CTENEHH C OCHOBa-

HHEM a.

2 5 5
IpeactaBrTe BRIpaxeHue | a :a > |-a® B BUIE CTENEHH C OCHOBA-

HHEM q.

'03 B BHJIC CTCIICHH ¢ OCHOBa-

IlpencraBbTe BhIpaxeHue | a’ :a

HHEM a.

7 3

HpeIlCTaBBTC BBIpaXXCHHE a 2.als BHJC CTCIICHHU C OCHOBAHHUEM 4.

7 5
IIpencraBbTe BhIpaxkeHHE a® :a © B BHIE CTENEHH C OCHOBAHHEM d.

4 1

IIpencraBbTe BhIpakeHUE @ -a > B BHAE CTENEHH C OCHOBAHHEM 4.
no3 :
4 . 4

Ipencrapbte BhIpaxenne ¢ 9" B BUAE CTEIICHU C OCHOBAHHEM 4.
6 ]

5.5
TIpencrasbTe Bhlpaxenue 4° "4 ° B BHIIE CTENEHH ¢ OCHOBAHHEM 4.
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1.4.3. ApudmMeTH4eckHe onepauMH Hajl BbIPa’KeHUSIMH, COAep-
XKAIMMH KOPHH H CTEeNeHH

4
ﬁ_

+3.

106. YnpocTute Bhlpaxenue —

I +3

i
107. Ynpocture BbipaxeHHe _ k+8 k3.

1
k

Wity

-2k +4

@ +2la’ +147a+343
(a+7)

108. YnpocTute BolpaxkeHue 2a +

2’ -125 o +125

2 3

22452425 z22-5:+25

109. Ynopocture BblpaxeHHe

oy L2
110. Ynpocture BbipaxkeHue | a* +2J -12a3 - 6a*.

I 2 1 2
111. YTIpPOCTHTE BBIp@XKEHHE | 42 4 7} — [ a? — 7] )

1 3 1 3
112. YIPOCTHTE BBIPAXKEHHE | 3 _3] +(Ci +3J )
Ya-4p 1
Na-\b Ya+¥b

114. YnpocTHTe BbIpaXKeHHE _arb__ 3/;1? - i[b_’ .

Ya+b

115. Haitnute 3Hauenue Boipakenns S04/(2x — 1)’ npu x = 0,49.

113. Ynpocture BbipaxkeHHe

116. Haiinure 3nauenye BolpaxkeHus v5—a++J7—a,

eciu V5-a—-~NT7-a=2.

117. HaiiguTte 3Hauenue Bbipaxenus v2+a -3 +a,

eciu V2+a++v3+a=5.
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118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

HaiinuTe 3HaueHHe BHIpaXeHUs 3 7 + 5V2 -V2.

Haiinute 3HaueHue BbIpaXKEHUA \/ x+2Vyx—-1- \[x —2Vx-1 nopu
x=2,01.

YIpocTuTe BBIpaXKeHHE \[);+ 1-4vx-3 + \/x +1+4Jx-3, eciu

xe(3;7).

18

Haiigure 3HaueHHe BHIpaXEHHA 27-(10,6' 339 —9%3 9\/5) ’

Haiinute 3HaueHye BblpakeHHA (2 32¥4 3\/ )

-12
Haiinure 3Ha4eHHeE BHIPOXKEHUA (\3/9\/" 162 -3/ 44[35)

5
Haiinnure 3HaueHue BHIPAXKEHUS (53/ 6\/5 - 23/ 75\/5—0) .

20

Haiinure 3Ha4eHVe BHIpaXKeHUA (1,63 23116 +0,37316J2 )-1_9

312324 + 63375
A

Haiinure 3Ha4eHHE BBHIpaXKEHUS

21\/18\/_ 15\/ 19J

Haiigute 3HaucHHE BBIPAXXCHUSA [

Haitnute 3HaueHue BHIpaXEHUs 7,15% 27«/— 4 3 \/ )

12
Haiiaure 3Ha4eHHE BbIPaXKECHUA (3\/3 242 - ¥ 324 ) ’

1
Haiinute 3HaueHHE BHIpaKEHHA (2\/ 40412 - 3\/ 548 ) -(25-27)4.

YHnpocTUTe BRIpaXKeHHE #7—— +3-2".
2" +3-2"+9
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n — 2n
132. Ynpoctute BbipaxeHHe > 146 —(\/E ) .
1 1
—y3
133. Ynpoctute BeIpaxeHue L A > 11 1 -
xX—y : i 3

x3 +x¥yt 4+ y?
3 3
134. V a’ -b? ~ab .
. YnpocTure BhIpaKEHHE ——————
Ja-b
4{/1 ERN IR
x7:x7+\/y7:y7 —Z/)?—Z/yz
: .

1 1 1
136. Haiinure 3na4yeHue Boipaxkenud a® —a? +2a® —1 npu a = 64.

135. YnpocTute BblpakeHHe:

2 1 1

. 3 2 o

137. Haiinure 3HayeHHE BBIpAXKEHHUA \/a3 +2a" -a’-a®+2 npu
a=1729.

3
2 0.25 0 125

138. Hajinute 3nauenwe Bolpakenus a* +a* —a” +2 mpu

a=256.

1.4.4. TpuroHoMeTpHYecKHe BLIPaXeHHsI
139. Ynpoctute BoipaxeHue 8 — 5cos2x — Ssin2x.
140. Ynopoctute BeipaxeHHe 7sin2x + 2 + 7cos2x.
141. Yopocture BelpaxeHue 6 — 3cos2x — 3sin2x.
142. Ynpocture BblpaxeHHe cos2x — 2 + sin2x.

. . ) 4 6
143. Ynpoctute BoipaxKeHHe sin®a + 3sin*acos’a + 3sin’acos*a + cosa.

144. Yupocrure BhIpaxeHue tg’ % + 2tg% . ctg% +ctg’ % .

sinZ  cos”
. /4
145. Ynpocrtute BhIpaxeHnue 2sin’ — 6, 6 ctgg .

T .7
cos— sin—
6 6
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146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

1-tg'a
1-tg’a

LT
Ynpocrtute BripakeHHe 20sin i cos’a -

1+tgfZ
YnpocTHTE BHIpaXKCHHE . 3 g
1-tg? = +tg* =

£37% 3

1-sin‘a
YnpoCTHTE BBIPAXKEHHE ——5———— .
sin” a(l + sin” @)

sin? a(1+ 3ctg’a + 3ctg’a + ctgla)

VnpocTute BrIpaXeHHE
P P (1+ctg’a)’

sin{fa + f)—cosa -sin §

cosf

VYpocTute BeIpakeHHE

VYnpocTuTe BRIpaKeHHE
sin’ acos’ f—2sina -sin f-cosa - cos B + cos’ a -sin’ S
sin’(a — ) '

YnpocTuTe BhIpakenue (sin’x — cos’x)” + sin’2x.

cos(a + f) +sina -sin f
cos '

YnpocTute BhIpaxKeHHe

VYnpocTHTE BhIpaKCHHE
cos’ a-cos® B+ 2sina -sin B - cosa - cos f +sin’ @ -sin* f

cos(a — f3)

(tga +tgh)(1+tga - tgff)
1-tg’a-tg’p )

Ynpoctute BoIpakeHHE

tg’x—tg'y
(1+ tgx tgy)(tg’x + tgx tgy +tg2y)
cos’ 2a —sin‘ 2a

VIIpOCTUTE BBIPOKEHHE —(cos2a —sin2a)’.
cosda

Yrpocture BblpaXKeHUE

I-tgx 1+tgx

VipocTurte BhpaxeHHe ( )(cos2 x —sin’ x) :
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159. Haiigute 3uauedue BoipakeHus 4sin(z — %) cos(%) +4sin 161 cos% .

C1lx z . lr (
sin —- - cos — — sin —— - €O8| ——-
6 6

160. Haiinure 3naueHne BeIpaXeHUs

. T .7 2r V4
sin — -sin— — COS—— + COS —
3 12 3 12
cos(— -’5) - cos3—”
161. YnpocTure BolpaXKeHHe 2 4
. T . 5r
sin-— —sin -
12 4

T I
sin-— + sm(»rzA)
162. YnpocTure BbIpaxeHue %7 g
SIn — — COS —-

12 12

163. YnpocTtute BelpaxcHue (sina + cosa)2 - 1.

sin 2«

164. YrnpocTuTe BeIpakeHue ( —-sina)’ -1.

cosa

165. YupocTute BelpaxeHue (cos2a + l)tgza - 1.
2, .2 3r 2 .2
166. YrpocTHTe BeIpaKeHHE (COS (5 ~a)+sin (7 -a))’ —sin“«a.

sin® ¢ cos’ a +sin’ @

167. YnpoctHte BoipaxeHHe ( ctga +1)-cos’a .

cos’ a

sin® @cosa + cos’ arsina
168. YrpocTtute BolpaxeHue .

2
Cos” a

sin’ & +sin® a cos’ «
169. YnpocTtHTe BeIpaxkeHHe — > .
sin” acos” a

sin® & + cos> a +sin’ @ cos’

170. YnpocTHTe BBIpaXKCHHE
cosa

COS2 a

171. YnpocTHTe BlpaXKeHHe T —.
cos’ asina +cosasin’ a
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172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

sin’ a —sina cos’ &

Ynpocture BeIpaxeHHe — 3
sin” @ —cos” &

(27 x T Xx). Xx
Vnpocture BolpakeHHe sin| — —— [cos| —+— [sin—.
( 3 4) ( 6 4) 4

sin12x + sin8x +sin10x + sin9x +sinllx
YnpocTuTe BhIpakeHHE

cos12x + cos8x + cos10x + cos9x + cosllx

1+sin2x

YHpocTuTe BhIpaKeHHe .
St
cos2x - ctg(x — 7)

Ynpoctute BoipaxeHne (1 + L + ctgx)(1 - —1—— +ctgx)sinx.
sin x sin x
tgx -ctg2x +1
VnpocTuTe BhIpakeHHe Gex TeorT .
ctgx +tgx

YHPOCTHTC BBIPAXKCHUE

o8 (-5 Jowe[+7) |
[oo+5 e~ ) oulx-3 ) -em(x+5)

-

3z
1-ctg®(-x) . ctg(~2— =)

tg’(x—7)-1 ctg(r+x)

YnpocTHTe BhIpaXkeHHe
YIpOoCTHTE BhHIpAXKEHHE
cosz(x+-7£) S S th(x_E +1
2)| .2 ( 37r] 2
sin®| x — >

ctg’(x + 37”) +1

1+ cos®(2x - %) +otg?(2x + -2’5)

YnpocTute BeIpaXKEHHE 37 3y
1+sin2(2x - Sk tg®(2x + 7”)
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sinz(x+3£) cosz(x—3—”)
182. YmpocTuTe BhipaxkeHHe I V- 0 2
-1 -1

2 T .2 /a
Ccos - sm-(x+—
x=2) in”(x+=)

183. YnpocTHTe BhIpaXKeHHE ———93——— . cos(E - 3a) .
-2 sin(z 7 +3a)

184. Haiinute 3HaueHue BhIpaXKeHHUs Sina cosa , €CIH
. |
sina +cosa =1—.
3
. . . 1
185. Haitnute 3HaueHHe BhIpaXEHHS Sin @ COS« , €CIIH SINQ —COS Q¥ = rs

186. Briuucaurte: cos10°+cos20°+ ...V+ cos180° .

1
187. YnpocTute BhIpaskeHUE (sin4 a +cos* a —sin® a - cos® a)2 .

. .2
188. Vrpocrure Bhipaxenue (sina +cosa)’ —4sin’ acos’a —1.

1.4.5. JlorapudmMuyeckure BoIpakeHUs!

189. Haiinute 3HaueHue BolpaxkeHHs logsi2 + logss3 + logs; 7.

190. Haiinute 3HaueHHE BbIpaXKeHHs log,, —i— +log,; 6 —log,, 4.

191. Haiinute 3Hauenue Boipaxkenus 10g;90 — logs2 — log;5.
192. Haiinute 3sa4enuie BoipakeHus 2log;,3 + 3logs2.

193. Haiinute 35aueHne BoipaxkeHus log, S -log. 8 +log, 27 .
194. Hajigute 3Hauenue Bhipaxenns log;(3° - 7°) — 2log;3 - 5.

195. Haiinute 3Hadenne Boipakenus log,, 5° +log ;3! +log s 5°3°.
3 3 Ehgl;\-’fs 18
196. Haiinute 3HaueHHe BhIpaKEHHA ) log,6 — log)27 + 132 .

197. Haiinnte 3HaueHue BoipakeHus logios12 + 1081055 + log)os7 — logios4-
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198.
199.

200.
201.
202.
203.
204.
20s.
206.
207.
208.
209.
210.

211.

212.

213.

214.

21s.

216.

217.

o 9 41 3
Haiinute 3Hauenue Boipaxenns (log,, 5°'® +log,, 4)° —17*%7,

Hatinute 3HaueHue BoipaxeHus (1og;28 - logiss3 + logy711 - logss17 —
- 10g52 . 10g|545)2 +7.

Haiinure 3nayenne soipaxenus (1g900 — 21g3)(In49 - logze + 1).
Haiinure 3HaueHue BripaxxeHus loge2 + loge3 + logeb.

Haiinure 3HaueHue BoipaxkeHus (logz72 — log;18) logs3 + 2.
Hafinute 3HaueHue BoipaxkeHus logseS + logspl2 — logse2 + 4.
Hatinure 3Hayenue Bripaxenus logs25 — logs0,2 + 3.

Haiinure 3HauyeHue Beipaxenns 3 + logye3 + logs10.

Haiinure 3HaueHne BoipakeHns loggl8 — loge3 + 2.

Haiigute 3naueHue Bripaxkenus logy;81 — log,,3 + 4.

Haiigute 3HaueHue Boipaxkenns 3 + logs2 — log,8.

HaiinuTte 3HayeHue Bripaxenus log;98 + 2 — log;2.

Haiigute 3uayenue Bpipaxcenus (log B 9 + log,21 — log;3)-5 %852,
Haiigvte 3sHaueHHE BhIpaKeHUA
1

(log,z 25 -log, 4 - 4(log, \/3)2) S3lmd

Hailaute 3Ha4€HKE BHIPAKEHHS
(10236 — logs2) ¥ — (log;14 — log;2) V**** .

Haiinute 3Ha4eHUe BbIpaXXEHUA
1, 1.
(log, V27 +5)" +(log 5 27~ log, 2+ )"

Haiinure 3Ha4€HME BBIPAXKEHHA
2:(log ;49 - log3+/27 )- (log, 216 - 3"%*) .

HaiimTte 3HaueHHE BBIPAKEHHS (log2 10+ log,; 2 - log, 5) -Qlogd
Haitnure 3Hauenue Boipaxenns (log, 4 +log,9)- (3% -log ; 2)-

Haiinure 3Hauenue Boipaxenns log,; V2-(3°8* ~log, 18 +log, 2).
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218.

219.

220.

221.

222.

223.

224.

225.
226.
227.

228.
229.

230.

231.

232.

200

Halinute 3hauenue Bbipakenns log, 127" ~log, 4 - log, 16) .

1
log, —
Haiinurte 3HayeHHe BhIpaXKeHHa 2 N ‘logy; NE) -(log; 2 -log; 54) .

BrluKc/IHMTe 3HAYEHHE X, ECIIH
lgx=2lg5+2lg2—(lg5)-log,10+10%’

BhLIuKC/IHTE 3HAYEHHE X, ECTIH
log, x =8-0,2"% 8% 4 (log, 3)-log, 2

BeruuciuTe 3HaueHue X, eClu
log, s x=1g125-21g5+1g20 - (1g27)-log, 10

BrluncnuTe 3HaUEHHE X, €CIIH
log, x = log, log, log, 64 + log, 28 — log, 3,5

Beiuucnute 3HaueHHe X, €CJIIH
10g25 x= 0’251g2 . 0,4132 _ 810,510g97 + 510g2549

* 0,5log, 9-0.251 25 ! 4
BrlunciuTe 3HaYeHue x, eciii log, x =4 oz, B2% 10,23
Brruucnure 31HaueHue x, eci log, x = log, 4 -log, 5-log, 6-log, 77
BbiuncinTe 3HaYEHHE X, ECIIH

log, x = 20713 .0, 253 e’ _ () Qles0-2%

%logé 8+2loge 3 log, 9
BrlumicinTe 3HaueHue x, ecnu log, (x —1) =36 1497

BriuncianTe 3HaueHUE X, €CJIM
log,(x +1) = 2log, 343 log, 3 — 7' % . 3=*

Haiinure 3HaueHUs BHIPAKEHHNA: \/ \/ logi3+log;2+2-2.

log2 3 +log, 9 log, 5~ 3log} 5

Haiinure 3Ha4eHMs BRIpAOXKEHHA:
log,3+3log, 5

1
og; 2

2
2

)’ ~log

2
Beiuucaure: (log, J5- log,; 5+log, 25— l s



233

234,

23S.

236.

237.

238.

239.

240.

241,

1.5. TexcroBBIe 3a1a4H

1.5.1. IIpoueHTsI

CKoJIbKO rpaMMOB BOJBI HY)XHO BbIapuTh U3 0,5 kr coneBoro pac-
TBOpa, coaepxaiero 85% Bo/bl, YTOOE! MOTYYHTE MACCy C COAEpxKa-
HueM 75% Boawl?

B nByx kanuctpax Haxogurcs 90 n Gen3una. Ecnu u3 nepBoii kaHu-
CTpBI HIEpesHTh BO BTOpYIo 10% GeH3nHa, HaXOAALIETOCs B NEpBOi
KaHHCTpE, TO B 06cHx kaHUCTpax OeH3uHa OyneT nopoBHy. CKOIBKO
UTpoB OEH3MHA B KaX/A0M KaHHCTpE?

3apaboTHble mwiaThl paGouero 3a siHBaph U (eBpadb OTHOCATCA, KakK
9:8, a 3a ¢eBpass U Mapr, Kak 6:8. 3a MapT oH noayuua Ha 450 py6.
Goblile, YeM 3a AHBaph, U 3a NEPEBBIIOJHEHNE KBAPTAILHOIO TUIaHa
paboueMy HauMCIHIH NpeMHIO B pasmepe 20% ero TpexMecauyHoro
3apaboTka. Halizute pasmep npemun.

K 200 r pactBopa, copepsxarero 60% comn, nodasumu 300 r pacTso-
pa, coaepxatero 50% Toit e conu. Ckonbko NPOLEHTOB CONH CO-
JIEp’KHTCA B MOTy4YHUBIIEMCS PacTBOpe?

K 200 r pactBopa, conepxantero 30% conn, no6asmau 400 r pactso-
pa, conepxamero 75% Ttoit ke conu. CKOJNBKO MPOLIEHTOB COJIH CO-
JEPKHTCS B MONYyYUBILIEMCH pacTBOpe?

K 900 r pactBopa, conepxaruero 30% conu, no6asunu 300 r pactso-
pa, conepxaiuero 90% comu. CKOJIBKO NMPOLIEHTOB COMM COAEPKUTCA
B MOJYy4HBLIEMCS PacTBOpe?

K 200 r pactBopa, copepxaiuero 80% comu, gobasumu 300 r pacTBo-
pa, coaepxariero 40% comu. CKONBKO NPOLEHTOB COMIM COAEPKHUTCA
B TOJIy4YHBLIEMCs pacTBOpe?

K 100 r pactBopa, cogepxaiuero 70% conu, gobasunn 300 r pactso-
pa, conepaxaitero 50% com. CKONBKO MPOHEHTOB COMH COAEPKHTCS
B NMOTy4HBLIEMCS pacTBope?

K 150 r pactBopa, coaepxarero 20% comnu, no6asuwim 350 r pacTso-
pa, conepxaitero 40% cosu. CKOJBKO MPOLEHTOB COMH COJAEPKHTCS
B MOJYYHBLIEMCS pacTBope?
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242.

243.

244.

245.

246.

247.

248.

202

K 350 r pactBopa, coaepxaiiero 10% conu, a06asunn 450 r pactso-
pa, comepxauiero 50% conn. CKOIbKO MPOLEHTOB COMH COAEPXKUTCH
B MOJYUMBLIEMCS pacTBope?

K 360 r pactBopa, cogepxaitero 10% conu, nobasunu 440 r pactBo-
pa, conepxatero 50% conn. CkOIbKO NPOUEHTOB COMH COMEPIKUTCS
B NOJIy4MBLIEMCA pacTBoOpe?

K 250 r pactBopa, conepxaiuero 20% conu, nobasuau 150 r pactBo-
pa, coaepatiero 60% conn. CKOJIBbKO NPOLIEHTOB COMU COAEPKUTCS
B MOJy4YHBUIEMCs pacTBope?

K 90 r pactBopa, conepxaiuero 10% conu, no6asunn 160 r pactso-
pa, coaepkatero 35% conu. CKOIBKO MPOLEHTOB COMM CORAEPKUTCS
B MOJTy4YHBLIEMCS pacTBope?

Jna onpeneneHUs ONTUMAIBHOTO PEeKHUMa MOBBILUEHHS LIEH COLHO-
JIOTH IpeNoKUIu Gupme ¢ 1 AHBaps MOBBILIATH LEHY HA OJVH H TOT
K€ TOBAap B ABYX MarasMHax ABYMs crnoco0amu. B ogHom marasuHe
~— B Havyajle KaxJoro mMecsia (HaunHas ¢ geBpans) Ha 2%, B Apyrom
— 4epe3 KakAble IBa Mecslia, B Hadajle TPEThEro (HauuHasi ¢ MapTa)
Ha O/IHO M TO K€ YMCJIO MPOLEHTOB, MpPHUYEM Takoe, uToObl yepes
nmosiroga (1 uions) ueHbl CHOBAa CTagM ogWHAKOBbIMH. Ha ckonbko
MPOLICHTOB HamIo MOBBILIAT LIEHY TOBapa yepe3 Kaxable JBa Mecsua
BO BTOpOM Mara3suHe?

Il.ﬂﬂ ONpE€ACICHUS ONITUMAJIBHOIO PEXUMaA CHHUXECHHUA UEH COLIMOJIOTH
npeIoXWIH ¢upMe ¢ | ssHBapsi CHIXKATh LIEHY Ha OIMH M TOT XK€ TO-
Bap B JBYX Mara3uHax Jsyms cmocobamu. B ogHOM MaraszuHe — B
HayaJle Kaxaoro mecsaua (HauuHas ¢ gespais) Ha 10%, B npyrom —
4epe3 KaXKAble ABa Mecsla, B HaYaJle TpeThero (HauuHas C MapTa) Ha
OJIHO U TO K€ YHCJIO [IPOLEHTOB, NPUYEM TaKoe, YTOObI Yepe3 Moaro-
na (1 uionA) HeHs! CHOBA CTaNH OWHaKOBbIMH. Ha ckonbko npoueH-
TOB HajJ0 CHWXaTh LIEHY TOBapa uepe3 Kax/ble JBa MecdAla BO BTO-
pom Marasuue?

B cooTBeTCTBUM C JOTOBOPOM HpMa C LiEJbIO KOMIIEHCALUH [TOTEPh
oT uHIAUMH Obl1a 00f3aHa B HaYyasle KaXJ10ro KBapTaja MOBbILIAThL
COTPYIHUKY 3apmiiaty Ha 2%. OnHako B CBS3M C (PMHAHCOBBIMH 3a-
TPYOHEHHSAMH OHA CMOTJIa MOBBIIATH €My 3apIljlaTy TONbKO pa3 B
nonrona (B Hauane cienyrwouero nomyroaus). Ha ckoipko npoues-
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TOB (¥pMa JO/DKHA NOBHILATH 3apIUIATy KaXAble NOJrofa, 4ToOsl
| AsHBaps cremyIOLIEero roja 3apIuiata COTpyJHHKa ObUIa paBHa TOH
3apIaTe, KOTOPYIO OH Moy Obl NIpH pexXuMe MOBBILICHN, Mpe-
JyCMOTPECHHOM JOTOBOpOM?

BbaHk mpeiaraer KiMeHTaM Asa Buaa BKiIaaoB. [lepssiii «Jlo BocTpe-
6oBaHHD» CO CIEOYIOIUM MOPAAKOM HAYHCIIEHHS MPOLEHTOB: KaX-
Ible 6 MecsueB cuet yBenuuuBaercsa Ha 10% ot cymMsl, uMmetoeiics
Ha CYeTy KIMEHTa B MOMEHT HauucaeHHsA. Bropoit Bxian «Homep-
HOI» C €XEroJHbIM HauHCIEeHHEM INPOLEHTOB Mo BKiIagy. CKolbKo
HPOLIEHTOB TOOBHIX JO/DKEH HAYMCIATh OaHK MO BTOPOMY BKJIAIY,
4TOOBI paBHBIE CYMMBI, TIOJIOKEHHBIE KIIHEHTOM Ha KaXKABIl U3 yKa-
3aHHBIX-CYETOB, Yepe3 [IBa rojla OKa3aIUCh CHOBA PaBHBIMU?

Ilo cbeperarensHoMy BKiIagy GaHk BhimnauyuBaer 12% ronossix. 1o
HCTEYEHHH KaXKAOro rojia HavMCIeHHas CyMMa NPHCOEIUHSAETCA K
Bxiaay. Ha atot Buz Biuiana Ob11 oTKpHIT cyeT B 10000 pybneit, ko-
TOpPBIH HE MOMOJHANCA U C KOTOPOro He CHUMAJIM JIEHBTH B TEUEHHE
2 ner. Kaxoii noxon G5u1 moy4eH 1o HCTEYCHHU 3TOTO CpoKa?

ITo HakommuTensHOMY BKiamy 6aHk BoiwiaumBaer 20% rogoBeix. ITo
HCTEYEHHH KAXKIOTO Iofia HAYMCICHHAs CyMMa NPHCOEOMHAETCH K
Biiamy. Ha atoT Buz Bknazaa 61 oTkphIT cuet B 5000 py6ueit, koto-
pBIit HE TIONMONHMICA M C KOTOPOrO HE CHMUMAIH NEHBIH B TEYEHHE
3 ner. Kako#i 1oxox ObUT OTy4YEH IO KCTEYEHHH ITOTO CPOKa?

ITo monrocpounoMy BKiamy 6aHk BemiauuBaer 10% roxoseix. Ilo
HCTEYCHHH KaKAOIO roja HauyHCIEHHas CyMMa MpPHCOCAHHAETCA K
BKiagy. Ha aror Buz Briana 6wi1 oTkpsIT cuet B 20000 pyGneii, ko-
TOPBIH HE MOMOJHSICA U C KOTOPOTO HE CHUMAIH JEHbIH B TEYCHHE
3 net. Kakoii noxox 6bU1 NOMY4YEH MO HCTEYEHHUH TOTO CpoKa?

ITo cranpapTHOMy BriIamy GaHk BbuLIaumBaeT 8% romosbix. ITo Hc-
TEUEHUH KaXHOr0 roja HaYMC/IEHHas CyMMa HPHCOCAHHACTCA K
Biiagy. Ha 310T BHA BKIaja 61T OTKPHIT cueT B 25000 py6Gneit, ko-
TODPBIA HE MOMOJHICA M C KOTOPOTO HE CHUMANH JCHBIH B TEUYCHHE
2 net. Kakoit 1oxon 6511 nosry4eH 1o HCTEYEHHH 3TOro cpoka?

o Bxnany «/loxoanslity 6aHk BeiulauuBaeT 14% rogoseix. Io mc-
TEYCHHH KaKAOTO rofa Ha4yMCIEHHas CYMMa MPHCOEIHHAETCA K
Bxi1any. Ha atot Bux Briama 611 oTkphIT cuet B 50000 pyGneid, ko-
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TOPBIH HE MOMOJIHAJICA U ¢ KOTOPOTO HE CHUMAJIM JIEHbIH B TeYeHHE
2 net. Kakoii 1oxoa GbUT MONIyuYeH 1Mo KCTEYEHHH ITOTO Cpoka?

ITo HakonuTenbHOMY BkiIanxy 6aHk BeiruiaunBaer 10% roposeix. ITo
HCTEYEHHH KaXXIOro rojja Ha4yMcCiieHHas CyMMa MNpPHCOeIUHSAETCH K
Bxnaay. Ha ator Bua Bxiaga 66u1 otkpsIT cuet B 100000 py6ieit, ko-
TOPBIN HE MOMOJHANCA U C KOTOPOTO HE CHUMAJIH JICHBTH B TEUEHHE
3 ner. Kakoii noxoa 6bu1 Nojiy4eH 1o HCTEYEHHH ITOTO Cpoka?

[To nencuonnomMy Bkjiaay 6ank BuiiaynBaeT 18% roposeix. Io uc-
TEUYCHHH KAKAOINO TOAa HAYMCICHHAas CyMMa MOPHCOSTHHACTCH K
Bkjany. Ha atot Buj Briaga Obu1 oTkphIT cuet B 5000 pybneH, koto-
pbiil He MOMOJNHAJICA U C KOTOPOTO HE CHUMAIH JEHbIH B TEYEHHE
2 ner. Kako#i 10x0a ObUI MONYYEH 10 HCTEUSHHUH 3TOr0 Cpoka’?

LleHy ToBapa ABaXkIb! MOBBILIANK: MEPBBIH pa3 Ha p%, 3aTEM HOBYIO
ueHy noBbickian Ha 2p%. [Tocie 3Toro ueHy ToBapa CHH3WIHN Ha 15%.

-B uTOore okoHuYaTesibHas LieHA OKa3ajach BbILIE nepBOHaqaanoﬁ Ha

12,2%. Ha ckxosbKo npoLeHTOB ObUla MOBbIlIEHA HEHA ToBapa B Mep-
Bblii pa3?

B pesynbtate kosnebanus HEH Ha phIHKE LiEHA MaKeTa akUMi cHavamna
HNoHH3WIach Ha p%, 3aTeM nmoAHsU1ach Ha 20%, a 3aTeM CHU3WIACh Ha
2p%. B utore HauanbHas lleHa nakera akuMii cHu3Wwiach Ha 13,6%. Ha
CKOJIBKO TIPOLICHTOB MOHU3WJIACH 1IEHa MaKeTa aKUHii BO BTOpoi pa3?

LleHy ToBapa ABaXKIbl MOBBIIIAIM: TIEPBBIH pa3 Ha p%, 3aT€M HOBYIO
ueHy nosblcunu Ha (p+5)%. ITocie 3Toro LieHy ToBapa CHH3MJM Ha
20%. B urore oxoHuaTelbHas LleHa OKa3anach BbiLe TIIEPBOHAYasb-
Hoil Ha 20%. Ha ckonbko npoueHToB Obula MOBBILIEHA LIEHA TOBapa
BO BTOpOii paz?

B pesynbTare kose6aHus 1IEH Ha phIHKE HEHA MaKeTa akuui cHadaia
MOHH3HIACh Ha HEKOTOPOE YHMCJIO MPOLIEHTOB, 3aT€M IMOJHANACH Ha
20%, a 3aTteM CHOBa CHM3WIACh, NMPHYEM BTOPOE CHHXKCHHE LIEHBI
ob110 Ha 5% MeHblue nepeoro. B uTore HauaneHaA LEHa MaKeTa ak-
uuit cuusuiace Ha 28 %. Ha ckonbko NMpoLEHTOB MOHU3UIACH LEHA
NaKeTa akuuit Bo BTOpoii pa3?

IMocne mokynky MakeTa akUMi Bajenen pasjeiuil €ro Ha JABe He-
paBHBIE YacTH. AKUHM 1epBoii yactH oH mpozan Ha 10%, a axuuun
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BTOpOil — Ha 20% nopoxe ux nepBoHayanbHOH LieHsl. B pesynbrare
ero npubsub cocTaBuiia 13%. Ckonbko NPOLEHTOB BCEX aKiMil Co-
CTaBMIIa NepBas 4acTh Nakera?

ITocie moxynky nakera akiil Biajenel pasienus €ro Ha JBe He-
paBHbIE 4acTH. AKIMH NepBoi yacTH oH npojan Ha 10% nopoxe, a
aKiMHU BTOpoil — Ha 10% jeieBsie UX nepBoHayaibLHOM LieHbl. B pe-
3yJbTaTe ero npuosUib cocraBmiaa 2,8%. CKONBKO NMPOLEHTOB BCEX
aKUMi cocTaBuiIa BTOpasi 4acTh nakera?

Tlocne nokynxy makera akumWi BiIAJeNell Pa3sAC/in €ro Ha ABE He-
paBHble YacTH. AKIIMH NEpBOi 4acTH OH mpoxan Ha 15%, a akuuu
BTOpOit — Ha 20% mopoxe nx nepnohaqanbﬂoﬁ LeHsl. B pesynbrare
ero npubsLIb cocraBuia 18%. Ckonbko MPOLEHTOB BCEX aKLUMH Co-
CTaBWJIa MEpBasi YacTh NMakKeTa?

K 10 nutpam 45%-Horo BOAHOr0 pacTBOpa KMCJIOTH A06aBIIM HEKO-
TOpOE€ KOJHYECCTBO YHCTOH BOABI, B Pe3yJbTaTe YEro KOHLIEHTpaLus
KHCJIOTBL B pacTBOpe cHu3wiachk 110 37,5%. Kakoe konnyectBo BOJBI
65L10 106aBNEHO?

K 9 nurpam BomHOro pactsopa KHCIOTHI N00aBHIM 3 NHTpa 4MCTOMH
Bobl. CMeCh TIIATENBHO NEepeMEIalld, a 3aTEM TaKoe JKe KOJIHYECT-
BO, T.€. 3 nuTpa, ommH. OnepaLHio NOBTOPWIH TPHAKIbI, NOCHE Ye-
rO KOHLIEHTpaLusi KHCIOTH cocTaBuia 27%. Kakosa ucxoiHas KOH-
LEHTPaLHs KMCIOTHI B pacTBope?

K 8 nutpam BomHoro pacreopa kucinotsl nobaBunu 4 nutpa-27-
TIPOLIEHTHOTO PacTBOpa TOMH ke KUCH0ThL. CMech TIHATeNIbHO mepemMe-
1IAJTH, @ 3aTEM TAKOE )K€ KOJIMYECTBO, T.€. 4 IHTpa, oTIiId. Onepalio
TNOBTOPWIM TPHXKBI, NMOC/E YE€r0 KOHUEHTPAUMsi KUCJIOTHI COCTaBHIIa
43%. KaxoBa Gbu1a HCXOAHAS KOHLIEHTpALIUs KUCJIOTHI B pacTBope?

1.5.2. CooTHOLIEHHA MeX1y BeTHYHHAMM

Hacoc Moxxet Bbikauath W3 6acceifna 1/3 sonsl 3a 10 muH. IIpopabo-
TaB 0,25 4, Hacoc ocraHoBuicsa. Haiinure BMecTHMOCTh Oacceiina,
€CIIH TIOCJIEe OCTAHOBKH Hacoca B Gacceiine elne octanoch 40 M’ BOJH.

BenocuneaucT npoexan paccTOSHHE MEXIY ABYMs IOCEIKaMH 3a
3 nus. B nepsslii AeHp OH mpoexan 1/6 Bcero nytH H eute 50 kM,
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BO BTOpO# 1/5 Bcero mytH u eme 15 kM, a B TpetHit neHs 1/20 Bce-
ro nytH 4 ocrasumecsa 70 kM. Haiinure pacctosiHue Mexay Mno-
CelIKaMH.

Brxiianuuk cHavana CHs1 co CBoero cueta B cbepbanke 1/5 cBoux ae-
Her, noToM 5/16 octaBlumxcs U ewe 999 py6. Ilocne storo y Hero
octaioch Ha cbepkHmxkke 1/4 Bcex neHer. Kakum Obul nepBoHadab-
HBIH BKIaa”?

I'pynna IIKOIBHHKOB COBEPLUMIA TOXOX BO BPEMS JIETHHX KaHHKYII.
Ileparie 50 kM oHM mpornbUIM Ha Galiaapkax, 1/5 ocraBueiics yacti
MapuipyTa NpoLUIH NEIIKOM, a 33TeM OnATh IUIbUIH Ha Galinapkax. B
utore Ha Gaiiapkax nporibuid B 3 pasa 6osibllie, 4EM NPOLUIH IELI-
koM. KakoBa aimHa Bcero Mapuipyra?

Hacoc Moxer BrikauaTh u3 bGacceiina 5/6 Boasl 3a 4 u 15 muu. [o
NoNyAHsA Hacoc paboran 4,5 4, mocne yero OCTajJoCh BBIKAYaTh €IIE
80 M°. Haitute o6bem GacceiiHa.

Ha BrinyckHOM dK3aMeHe 1o MaTtemaThke 1440 MIKONBHHUKOB PELUWIN
3agaud ¢ omuOkamu, 320 MIKONBHUKOB, CaBaBIUIUX 3K3aMEH B 3TOT
JIeHb, HE PELIMIM HH OAHOH 3a/JauH, a YHCIO IUKOJbHUKOB, PELINB-
IIMX BCe 3aayd NPaBHJILHO, OTHOCHTCA K YMCIY HE PELIMBIIMX HHU
ONHOM 3amauu, kak 5:3. CKoJIBKO MKOJBHMKOB 3K3aMEHOBAJIOCH 10
MaTEMAaTHKE B 3TOT J€Hb?

CyMMa kBagpatoB uudp aBy3HauHoro yucna pasHa 61. Eciu ot ato-
ro JBY3Ha4HOTO YMCNa OTHATH 9, TO MOJYYHUTCS YHCNO, 3AMHCAHHOE
TeMH e LiMbpamu, Ho B o6paTHOM mopsaxe. Haliante yucno.
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2. Ypaenenun u nepasencmea

2.1. YpaBHeHHsn

2.1.1. MppausoHaAJILHbIe YpAaBHEHHA ’
Peuwinte ypaBHenue: x — 2 Jx+2 +3=0.
Pewminte ypaBHeHue: Jx+4-x+2=0.
Pewmre ypaBHenne: 4 + x+16=x.
Pemmte ypaBHenue: x + Br+7=17.

Peminte ypaBHeHue: VI5-3x-x=1.
Pewurte ypasuenue: V12x’ +7x-10 -5=4x.

Pewnte ypasHenue: Vx* +8 —1=2x.

Pewmure ypaBHenue: 5+ \/O,sz -4,5x+11=x.

Pewnte ypasHenue: V4—6x—x* —x =4,
Pemmte ypasHenue: V37— x> +5=x.

Pewnte ypasHeHue: x++2x° —7x+5=1.

Penmre ypaBHeHue: Jr+2l=x+1.
Pemmre ypaBHeHue: V2x+3=x.
Pewnre ypaBHeHue: V2-x=x+10.
Pewnre ypaBHeHHe: J4-2x =2x+2.
Pemnte ypaBHeHue: Br+d=x-2.
Pemurte ypaBHEHHE: V3+6x=x+2.
Pemnire ypaBHEHHE: VI5-2x=x.

Pewmre ypaBHenue: Vx—-3=3-x.

Pemute ypaBHenue: /3 —-2x = x —% .
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Pewvre ypaBuenue: V5x+11=5-x.
Pemmre ypaBHenue: v1+3x =1—x.
Pewmmre ypaBuenue: vx+3-1=x.

3
Pewmnte ypaBHenune (x—7)2 —12(x—7)+48Vx -7 -64=0.
Peuvre ypaBHenue \/(x\/i +242 - l)(x\/z_ +242 + D=x"+4x+4.

6 2
Pewre ypaBHenue |+ =vx"-1.

x* -1
Pemute ypaBHeHHe 1 5+ Irx =0.
X X

2.1.2. TpuronoMeTpHUYeCKHe YPABHEHHA
Pewnte ypaBHeHHe sinx - cosx — sinx + 3cosx — 3 = 0.
PewmnTe ypaBHeHue sin’y — siny — 2 = 0.
2 . _
Pewnte ypaBHeHue cos’x + sinx + 1 = 0.
. - 2
Haiigue Bce pemenns ypasHenus (sin’x + 1) cosx = 2 — cos’x.

. . 2 2
Hatinute BCe peweHns ypaBHeHHs (sinx-ctgx — )" —cos"x = 0.

Haiinute Bce pelueHys ypaBHEHHs
. 2 2 .
sinx(1 + cos™x) = cosx(ctg‘x-smzx +1).
. ) sina

HaiauTe Bce pewenus ypasHenus tg o +1=——-—.
cos” a

Haiinute Bee peuleHns ypaBHeHHs ctg’x + 1= ——.
sin x

Haiinure Bce peuieHns ypaBHEHUs sin x = ctg’x —

sin’ x
Haiinute Bee pelieHus ypaBHeHus tg'x = - tgx
cos™ x
Haikaute Bce pelueHns ypaBHeHUs Ctg x —sinx =————2.
sin”
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Pemnre ypasnenue 2 2 + —1— - —12—— =0.
sin“2x cos” 2x

VKaXHTe YHCIIO KOPHEH ypaBHEHHs Cos2x + sin’x = 0 Ha IPOMEXyYT-
ke [0; 3n].

. 2
VKaXHTe YHCI0 KOpHeH ypaBHeHHs 2tgxcos'x + cos2x = 0 Ha mpo-
Mmexytke [0; 27].
VKaXHTE YHCIIO KOPHEH ypaBHEeHHUA sin’x + 2sinx + 1 = 0 Ha npoMe-
KyTke [-7m; 67].

. 2 2 _
Ykaxure yucno kopHeil ypaBHeHHUs tg°x + ctg’x = 2 Ha IPOMEXYTKE
[0; 3x].
YKaxuTe YHCIO KOpHEH ypaBHEHHs 2sinxcosx + 2cos’x — 1 = 0 Ha
npoMexcytke [0; wt].

VkaxkuTe YucsIo KOpHe#t ypaBHEHHs cos Ox + sin 6x-tg 3x + sin 6x = 1
Ha npomexcytke [0; nt].

2tg3x

~cos6x = tg’3x Ha mpo-
sin6x

VYKaxuTe 4YNCI0 KOPHEH ypaBHEHHS
MEXYTKE [-7;7].

VYKaxHTe YHCIO KOpHEH ypaBHeHHs sin 2x + 4cos x —2sinx -4 =0
Ha npoMexyTke [0; 5m].

VYkaxuTe YHCI0 KOpHeH ypaBHeHHA sin 6x-ctg 3x — cos 6x = sin 5x Ha
npoMexytke [0; xt].

YKaxHTe YHCIIO KOPHEH ypaBHeHHs cos'2x — sin*2x — cos 4x = tg 3x
Ha NpoOMexyTKe [—m;m].
2.1.3. [okazaTe/bHbIC YpPaBHEHHS
Pemnte ypaBHeHHe 2713 4 6.2" 7 —3"—6=0.
Pemte ypaBHenue 7°° 5% —49.5" +3.77° ~147=0.
2% -1 4

= 2x42 :

Penvre ypaBHeHHe

Pemute ypaBHeHUe 107" -15-10"" =0.
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327. Pewunte ypaBHEHHE 9\/3 —7-3m =18.

328. Peumte ypasuenue e +¢e" — 2 = 0.

2 -1
329. Pemnte ypaBHeHHe ————— = 1.
P 2% 427 -3
X 4 X
330. Pente ypaBHeHue: (7) +(—7—) =1. B oTBeTre 3amumMTe KOPEHb

YPaBHEHHS Wil CYMMY KOPHEH, €CITM MX HECKOJNBKO.

331. Peunte ypaBuenue: 3° + 2" = 5°. B oTBeTe 3amHuINTe KOPeHb ypaB-
HEHHS WJIM CYMMY KODHE, €CJTH UX HECKOJIBKO.

332. Pemnre ypaBuenue: 2° +(\/§)x =3". B orBere 3anuiMTE KOPEHb

YPaBHEHHS HJIM CyMMY KOpHEH, €CIIH UX HECKOJIBKO.

2.1.4. JlorapupmMuueckue ypaBHeHHSA

333. Pewnte ypaBHEeHHE
log, (x> —5)-log?(7 - x) + 3log,(x* = 5)~2log;(7-x)-6=0.

334. Pewmte ypauenue Ig’x + 2logoox — 6 = 0.

33S. Pemmnte ypaBHenue log(x + 1) +

1
5 = loga30.

X

336. Pewunre ypasHenue LI log, x* =4.
log, x

2.1.5. YpaBHenus, coaepraune Moayau
337. Pemmure ypashenne Vx =|x—4/+2.
338. Pemmrte ypaBuenue lg(x —1)=|x—101| +2.

339. Peumnte ypaBHeHHe Jx-lx-6/=0.

340. Pemmre ypaBHenue 4x —|x—2/-3=0.
341. Pewute ypaBHEeHUE cos’x +| cosx] —2=0.
342. Pewnre ypasuenue sin’x + | sinx] —2=0.
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343. Pemmte ypaBHeHue sin® x — |cos x| +1=0.

344. Peuinte ypaBHeHHE cos’x —| six] +1=0.

345. Pemmte ypaBHeHMe 1 +|cosx|-1=0.

+tg? x

346. Peumre ypaBHeHHe + |sin x| -1=0.

1+ctg’x

2.1.6. CMemIaHHbIC YpaBHEHHSA
347. Pewnte ypaBHEeHHe cosx — 1 = X

348. Pemmnte ypasuenue 3* = (x — 1)° + 3.
349, Pemmre ypasHenue: 0,17 = J103+3x.
350. Pewmrte ypasHenue: 0,3 = V2+x.
351. Pemmure ypasaenue: 3" * =x-3.

352. Pewmute ypaBHenue: 0,17" = Jr+l.

353. Pemmre ypasrenue: (0,25)> =/19-x .

354. Pewmte ypasuenue: (0,5) " =+/x.

x+3

355. Pemure ypaBHEHHE: (?3) =+/10+3x . B oTBeTe 3anummTe KO-
pEHb ypaBHEHHS MM CyMMY KOPHEH, €CITH HX HECKOJIBKO.

356. Pemmure ypaHenue: 32 =/x+9 .

357. Pewnrte ypasHenue: (0,1)' = V2-x.

358. Pemmurte ypasnenue: 0,2°> =27 -x .

x+1
2
359. Pewute ypaBHeHHeE: (7 =+/2+ x . B oTBeTE 3aMHIINTE KOPEHD
YPaBHEHHA WIH CYMMY KOpHE#H, €CIH MX HECKOJNBKO.

360. Pewmute ypasuenue: 5'* =/x .
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x+2
J5 1
Pemmte ypaBHeHue: —3— = §(5+x) . B orBere 3anummure Ko-

PEHBb YPABHEHHA HJIH CYMMY KOpHeﬁ, €CJIH HX HECKOJIBKO.

fl
Pewnte ypashenue: 277 = g(2x +9) . B oTBeTE 3anMIINTE KOPEHD

YPaBHEHHS WM CYMMY KOPHEH, €CIH MX HECKOJIBKO.

Pewnre ypaBueuue: log, (2x —5)=+/x -3 . B otBere 3anmiunte Ko-
3

pEHb ypaBHEHHA HJIH CyMMY KOpPHEH, €CIIH HX HECKOJIBKO.

Pewnte ypaBHeHue: log, (25) =+/4x—16 . B OTBeTE 3aNMILHUTE KO-
5

PEHb YpaBHEHHS WM CyMMY KOPHEH, €CIIH HX HECKOJIBKO.

2
Pemute ypaBHenue: log, [;—2) =+4x-56. B orBere 3anuumTe

7

KOPEHb YPaBHEHHS WM CyMMY KOPHE#i, €CJIH HX HECKOJIBKO.

Pewnte ypaBHeHHE sin(% x)—/x =0.

Peumnte ypaBuenue 15" —logs(x + 1) — 1 =0.

Hafinure cyMMy KOpHeii ypaBHEHHS: (24"2 - 4)\/,\1 +1=0.
Haitnure cyMMy kopHe# ypaBHeHUA 443 ) x+0,5=0.

Haiinure cyMMy KOpHeit ypaBHeHHs 32 9)Iog2 x=0.

Haiigure cymmy kopHel ypaBHEHUs 2 2) x+0,5=0.

Haiigute cyMMy KOpHEii ypaBHEHHS (3“ o 2187)ln(x +2)=0.
Haiinure cyMmy KOpHeit ypaBHEHHs (5‘ "2 125)\/_ xIn(x-0,5)=0.

Haiinute cymmy kopHeii ypaBHeHus | 6" o 36)\/— 0.



37s.

376.

377.
378.

379.

380.
381.
382.

383.

384.

385.

386.

387.

388.

389.
390.

391.

Haiinure cyMMy KOpHe# ypaBHEHHS (32"2*2 - 59049)\/x +1=0.

Haiigure CyMMy KOpHei‘i YPaBHCHHA (24"'2 -7 _ 0,125)9/; =

Hatiaure cymMmy KopHeii ypaBHEHHA (5"z - 625)\/; .
Haiiaure Bce pemieHns ypaBHEHHA

(¥ + 1) cosx = % ( +sin’x + cos’x).
Haiinure Bee pemenns ypastenns ((logyx)’+ 1)cos’ = 1+

S0+1gx J0Ex+9)
Pewnte ypasuenue 10778 — x3 =

Pemute ypasuenne x° — 10xlgx = 0.

Pewure ypaBuenue logy (9" — 6) —logz(2-3* - 3)=0.

Pemnre ypaBHeHHE ,/ 1+log,x =5-1log, x.

Pemwmnte ypasHenue (/4log, Ve+17=1+
log, 2
Pewnre ypaBHeHﬁe ) ’logx (64x25) = 3(log, P2+ 1) :

Pemmnre ypaBHenne \/log x° +13 = —* 3.
0g,
s 1
Peuminte ypaBHeHHE +log - x" = .
log, x * log, . x

Pemnte ypaBHeHHE

l ! 3+1=,/log9x"+10.
0g

X

Pemure ypasuenue v1—cos’ x =2cos” x —1.
Pemnte ypaBHenue cos” x +2v1—sin’ x = 0.

Pemmure ypasHenue sin’ x —2 ++/1-cos’x =0.

0.

(1

1

X

0g, 2’
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392.

393.

394.

395.

396.

397.

398.

399.
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2.1.7. IlapaMeTpHyecKkHe ypaBHeHHs MOBBILIEHHOH CJI0XKHOCTH

Halinure Bce 3HaueHNs napaMeTpa a, MpH KaXI0M U3 KOTOPbIX ypas-
2ax-6a+3

Henmio (2x—a-2)log,,,,,(S———=)=0 YIOBIETBOPAKT POBHO
x —6x+12

ABa Pa3JIMYHBIX 3HAYCHUA HepCMCHHOﬁ X.

Haiinure Bce 3HaueHHs mapaMeTpa a, pH Kax/JoM U3 KOTOPBIX ypaB-
2ax—6a+3

HeHuo (2x-a-2)log,,,,,(5———=) =0 yIOBIETBOPAET POBHO
‘ x*—6x+12

OIHO 3HAYEHHE MMEPEMEHHOM X.

Haiinnute Bce 3HaueHHs mapaMeTpa a, npH KaXXIOM H3 KOTOPBIX BCE

KOpHH ypaBHeHHs (2x—a—2)log,,,., (M) =0 MpUHALIEKUT
x* —6x+12

otpesky [2;5].

Haiinure Bce 3HaueHHs MapaMerpa g, NpH KaXIOM U3 KOTOPHIX CY-
IECTBYET SAMHCTBEHHOE 3HAYEHUE IEPEMEHHON X, YIOBJIETBOPSIO-

)=0

a’-2a+x

mee ypasHenuio (2x —3a)log,,,_, (m
X —11x

HaiinuTe Bce 3HaUEHHUs apaMeTpa g, NP KaXXIOM U3 KOTOPBIX ypaB-
a’-2a+x

HeHue (2x —3a)lo —_—
( ) Corr QT T 1xrs

) =0 He UMeeT pelIeHUH.

HaiianTe Bce 3HaueHHA MapaMeTpa a, NpY KakKIAOM M3 KOTOPbIX ypaB-
a’-2a+x
4x* —11x+8

Pa3IMYHbIX 3HAYCHHUA nepemeﬂﬂoﬁ X.

HeHuo  (2x —3a)log,,,_,( )=0 yIOBIETBOPAIOT [Ba

Haiinure Bce 3HaueHMs mapaMeTpa g, NMpH KaXIOM M3 KOTOPHIX BCE
a’-2a+x

KODHH YpaBHEHHS (2x—3a)loga+2_,(4—;—ﬁ
x'—1lx+

)=0 mnpuHaane-
1
XKaT OTPE3KY [5; 2].

HaitauTe Bce 3HayeHHs apaMeTpa a, NP KXIOM M3 KOTOPBIX ypas-
3ax—a-a* +1
Henmio (x—1)log, ., (—2—-2———T—) =0 YIOBIETBOPSET POBHO
: —x+

OJHO 3HAYCHHC nepemem-loii X.



400. Haiigute Bce 3HaYCHHs apaMeTpa a, MpH KaXA0M U3 KOTOPHIX ypaB-

3ax—a—-a’ +1

nennio (x—1)log,, .., ( 5 )=0 yHOBIETBOPSET POBHO

xt—x+1
/IBa Pa3IMYHBIX 3HAYCHHUS IEPEMEHHOM X.

401. Haiiqure Bce 3HAUYEHHA napaMeTpa g, NMPU KaKIOM M3 KOTOPBIX BCE
3ax—-a-a’ +1

Py ) =0 npuHamIexar

KOpHH ypaBHeHus (x—1)log,,,.,(

otpesky [2; 4].

2.2. CucreMbl ypaBHeHHH

2.2.1. Cucremnl ABYX JIHHEHHBIX ypaBHeHHMIi ¢ IByMSi HeM3BeCT-
HBLIMH

2x—-y=1
402. ITycTs (xo, yo) — peLIeHHEe CHCTEMBI YPaBHEHUIA { Y
x+y=2.
Haiinure xo — yo.
403. IlycTs (xo, o) — peLIEHHE CHCTEMBI YPaBHEHHIA
Haitnure xo — yy.

404. TIycTs (xo, yo) — pelLlIeHHe CUCTEMBI YPaBHEHHIA

Hainure xo - yy.

=0
x+y=4
Haiigure xo — yyo.
: . |x=3y=-1
406. Ilyctb (xo, yo) — peLleHHE CHCTEMBI YPaBHEHUI )
xX+y=

Haiigure xo — yo.

Ix —
405. IlycTb (xo, yo) — pelIEHHE CHCTEMBl YPaBHEHUEH {; Y
407. Ilycts (xo, yo) — pelLUEHHE CHCTEMB] YPaBHEHHI {

Haitnure xo - yy.

215



408.

409.

410.

411.

412.

413.

414,

415.

416.

417.

418.

216

-y= 1
ITycTs (xo, yo) — pelIeHHE CHCTEMBI ypaBHEHHIH

x+2y=4,
Haiioure xq : yq.

x-2y=1
ITycTs (xg, yo) — pELICHHE CHCTEMBI YpaBHEHHIA
3x+2y=3.

Haiiaure xq - yp.

IMycTs (xo, yo) — pelLLEHHE CHCTEMBI YpaBHEHHIH
3x+y=3.

Haiigmre x; - yp.

IMycTs (xo, yo) — pelUCHHE CHCTEMBI ypaBHEHHUH
x+2y=5.

Haiinure xo - yo.
2x -3y =1

IMycTs (xo, o) — peLICHHE CHCTEMBI ypaBHEHHH 5

xX+y=

Haiinure xo - yo.

—y=1

ITycTs (x9, yo) — pelIeHHe CUCTEMBI YpaBHEHHH
. 2x+y=2.

:
{
t
.
{
:

Haitnure xo — yyo.

CKOJILKO pEelieHuit MMeeT CHCTeMa ypaBHEHHH

CKONbKO pelleHHH UMEET CHCTEMA YpaBHEHHH

CKONIBbKO peLeHHi HMEET CUCTEMA YPAaBHEHHH

" . jx=2y
CKOJIBKO pememm HMEET CUCTEMA ypaBHel-mu {
CKonbKo pemeﬂnﬁ HUMEECT CUCTEMA ypaBHeHuﬁ {



419.

420.

421.

422.

423.

424.

425.

426.

427.

CKo/bKO pEICHHIH HMEET CHCTEMA YPaBHEHHH {

CKOJIBKO pellieHHiT HMeeT CHCTeMa yPaBHEHHH {

2.2.2. CucreMbl KBaJPATHbIX

Pemnte cucteMy ypaBHEHHI

x-2y=1
2x-4y=27

x-3y=1
2x-6y=3?

YPABHECHHI

y—-x?=17-8x
1

E(y+l)+8x=x2+16.

2.2.3. CucTeMbl HPPALHOHAJILHBIX YPaBHEHMH

Peuinte cucreMy ypaBHeHuiA {

Pewnre cucreMy ypaBHEeHHiA {

Vx-2+5=y

y2 -10Jx -2 =2x+5.
y+3-T7=x

2y—2x2=8.

Ilycts (xo, Yo) — pellieHHE CHCTEMBI

{\/}+\/;=3
\/;—y=1.

o X,
Haiiaute yactHoe —% .

Yo

IycTs (x9, ¥o) — pelIeHHEe CHCTEMBI

{y—2=\/)_€
m=y—3.

Haiizute 3HaueHHe BHIPOKEHHS X; + Yy .

2.2.4. CucreMbl TPHIOHOMETPHYECKHX YPaBHEHMIA

Pennte cucTeMy ypaBHEHHIA {

2.2.5. CucreMbl OKA3aTeJbH

Pemute cucreMy ypaBHeHuit {

sinx —2sin’ y-cos’> y =1

sin* y + cos* y +sinx —1=cos y.

bIX YpaBHeHHi#

9 =725+2"
25+2%7 —3* =,
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428.

429.

430.
431.

432.

433.
434.
435.
436.

437.
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3x _ 1- 2"’

Pelnte crcTeMy ypaBHEHHi 2" -5
. 3x +1 _ l

2Y = .

3 -1

Pemmre cuctemy ypaBHeHHH 1-3
y_ 2°+3

5.2°+1

2.2.6. CucteMbl JorapupmMu4ecKuX ypaBHeHH

. |logsx+logyy=5
Pewure cucreMy ypaBHEHUid
log, x+log, y=7.
2log,, y +log (10y +x+1)=1

PemuTte cucre aBHEHHH
My yP {ln(x+5y+l)=0.

2log,(-y) +log,(x—4y-5)=1

Pewnte cucremy ypaBHEHU#
log, (x-2y+1)=0.

2.2.7. CMemaHHbIe CHCTEMbI YPaBHeHHH

P siny—x+2=0

eILIUTEe CUCTEMY ypaBHEHHH
x> =6siny+7.

36 +2-6° =48

Pewute cuctemy ypaBHeHUi
— + 2y =6.

{1089 —log,y=0

PewnTte cucteMy ypaBHEHUH
Y x?—2y* =63.

0,5 y—1=Jx-2

y+4x=x"+6.

y+1=vx"+6x+9

y+x=0.

Peniute cucreMy ypaBHEHHH {

ITycts (xo, ¥o) — pELUEHHE CUCTEMBI {

HaiinuTe 3HaueHue BIpaKeHUs XqVo(Xo + Vo).



438.

439.

440.

441.

442.

443.

444,

445.

446.

IycTs (X0, Yo) — peLICHHE CHCTEMBI {

HaiinuTe 3HauyeHne BLIPaKECHUA

ITycTh (xo, Vo) — PEIIEHHE CHCTEMBI {y +1=

Hatigute npon3BeICHHE Xq)o.

IlycTs (X0, Yo) — pELIEHHE CUCTEMBI

Hatigute npousBeaeHuE xq)p.

ITycTs (X0, Yo) — pellIEHHE CUCTEMBI

Haitaoure xo — yo.

IycTh (X0, Yo) — pELICHHE CHCTEMBbI

Haitnute mpousBeneHUE xo'yo.

ITycTts (xo, yo) — pemieHue CHCTEMBI

Haiinure npousBeaeHue Xg y,.

ITycTh (xo; vo) — pelleHHe CHCTEMBI {

Yo

Haitnute 3HaueHHE BRIPaXKEHHS XVo.

Penure cucremy ypaBHeHMit !

Pemute cucreMy ypaBHEHHH <

2" =

y:

2=

3y+1
y—4
3.2"-8

2541

2y+2
-y
2°+3

5.-2+1

Vx=3=y+2

x+y-3=0.

2y —3=25x* - 70x +49,

y—-x=1.
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3 y+3

s
447. Pemnte cucteMy ypaBHEHHI y+l
_2:37+2
1-3°
g1y
-5
448. Pente cHCTEMY YpaBHEHHi Y 1
37 -1
YU
1-2"
xX= N
449. Pente cHCTeMy ypaBHEHHI 2 -5
2 3x-1
x-1

2.2.8. IlapameTpHuecKHe CHCTEMbl YpaBHeHHH TIOBLIIICHHOH

CJA0XKHOCTH

450. Haiinure Bce HaTypasbHbIe 3HAUYCHHA MapaMeTpa k, s KaXIoro U3

451.

KOTOPBIX Hainercs XoTd Obl ofHa mapa uucen (a; b), Takux, 4TO CHC-
sinx +sin y =sin(x + y),

TeMa ypaBHEHHMH
& (x-a) +(y—b) =k’

HE UMECT pCILICHMS.

Haiinure Bce HaTypaibHble 3HaYeHHUA [TapaMeTpa K, U1 KaKAOro U3 Ko-
TOPBIX HaimeTcs XOTs OBl OJJHA mapa uucen (a; b), Takux, YTO CHCTEMA
sin x + sin y = sin(x + ),

aBHCHHI S
P (x—a)’ +(y-b)’ =7*k*

HUMEET POBHO OTHO PEILCHHE.

452. Haiigure Bce HaTypanbHble 3HAUEHHS MapaMeTpa k, U KaxIoro U3

453,

220

KOTOPBIX HaileTcsa X0Ta Obl 0/iHA mapa uucen (a; b), TAKHX, YTO CHC-

_ |sinx+siny =sin(x + y),
TeMa ypaBHEHHid HE UMEET PELUEHHS.

'x—a|+|y—b| =k
Haiimure Bce HaTypanbHbIE 3HAYCHHS NapaMeTpa K, 11 KaKAOTro U3 KO-

TOpBIX HapeTcs XoTa OBl ofHa mapa uucen (a; b), TakMX, YTO CHCTEMa

_ |sinx+siny =sin(x + y),
ypaBHEHHiA HUMeEET POBHO JBA PElICHUS.

|x—a|+|y—b|=k



" 454. HaiimMTe Bce HATYpabHBIC 3HAYEHHs TIApaMeTpa k, Ul KayIoro 13 Ko-
TOPHIX HaiileTcss XoTA ObI ofHa mapa uwucel (a; b), TakuX, 4TO CHCTeMa

sin x + sin y = sin(x + y),

ypaBHEHMH { HMeEET POBHO TPH PEILICHH.

|x—a|+|y—b| =k
455. Haiiqure Bce HaTypajibHbIe 3HAYCHHS mapaMeTpa k, MpH KOTOPOM
' 1
. |cosxcosycos(x+y)+—=0
CHCTEMa YpaBHEHHIi 8 HMeeT pe-
|x|+|y‘+|y—kx—/r|=x(l+k)+7r

IICHHE.

2.3. HepaBeHcTBa

2.3.1. KBagparHble HepaBeHCTBa
456. Peinte HepaBeHCTBO (x2 +x—6)(x—15)=0.

457. Pewuiute HEpaBEHCTBO (x2 +11x +28) (x2 -14x+48)<0.

2.3.2. PaninoHA/IbHbIC HEPABEHCTBA

8—x >0

458. Onpenenute YUCIIO LENbIX pelICHHI HEpaBEeHCTBA o122
x—

) . x+3
459. Onpenenute YUCIIO LEBIX pELICHUH HEPaBEHCTBA 20.
—2x

x+2

460. Onpenenute YHCIO LENBIX PEUICHHI HEPABECHCTRA 207?

461. OnpexenuTte YUCIIO UEABIX peHICHUI HEPABEHCTBA

462. Onpenenure YHCIIO LENBIX peLieHUH HepaBeHcTBa —— > 0 .

463. Onpenenmre YHUCIIO LENBIX pelICHHH HEPAaBEHCTBA

3—x
14-2x

464. OnpenenuTe YHCIIO LENBIX peLICHHH HEpaBEHCTBA <0

221



465.

466.

467.

468.

469.

470.

471.

472.

473.

474.

475.

476.

4717.

478.

479.

222

Onpenenure YUCHO LENBIX PELLICHHI HEPAaBEHCTBA

OHpC}.ICIIPITC YHUCJIO LEJBIX pClIICHI/Iﬁ HEpaBCHCTBA

Onpenenute YUCIIO LENBIX PELICHHH HEPaBEHCTBa

Pemnte HepaBeHCTBO

Pemute HEPAaBCHCTBO

Pemute HepaBeHCTBO!

Pewnre HepaBeHCTBO!

Pemnte HepaBeHCTBO:

Pemute HEPABE€HCTBO!

Pemure HepaBeHCTBO:

Pemute HEpaBeHCTBO:

Pemnte HEepaBeHCTBO:

Peuure HEPABCHCTBO:

Pemure HEPABCHCTBO:

Peumnite HEpaBeHCTBO:

<0.
2

3x+320.

- X

x>0.

2 _
x°-2x 63>0

xP+4x-77

2
(x +8x—65)(x+3)$0'

x—8

2
X —5x+6<0
x+1

2

x +2x-3 50
x+4

__x'—_?’__g()_

X+x-2"

2

4=x <y,

3x-1

(1-x)(1-3x) <0
(4x+3)

(2—-x)5x+6) 0.
(2x+5)

121

2x+5 2-x

x_(x.___}lz()'
x-7
(x—l)(x+6)$0'
x+11

(x=TN(x+11) <0
4x+8



=D+ o
20,

G-
P50,

480. Peuute HEpaBEeHCTBO

481. Pewnte HEpaBEHCTBO

X

482, Pemiute HepaBeHCTBO: —————— > 0
(x-D(x-2)

483. Pemnte HEPaBEHCTBO: _x+l >0
(x=1)}(x-2)
: M >0.

x+1

485. Peuute HEPaBEHCTBO: _ &+ <0
(x—4)x-7)

484. Peiuute HEpaBeHCTBO

G4+

486. Peruute HEpaBEHCTBO 2
x -—

2.3.3. lHoka3aTeabHbIE HEPABEHCTBA

487. Pewnte HepaBeHcTBo 3’ * > 9.

o
488. Pewute HepaBeHCTBO 2° 2> 4.

489. Pemure HepaBeHncTBo 3¢ <L

490. Pemnte HEpaBEHCTBO 57" >125.
491. Peumre Hepasenctso 7° 2 > 49,
492. Peuinte HEpaBEHCTBO 3 4<27.

3x—9> 1.

493. Pewunte HepaBeHCTBO 5
494. Peiunte HEpaBEHCTBO 3l <gl.
495. Pemmnre Hepasenctso 0,5 "2 < 4.

496. Pemute HEpaBEHCTBO 4%*7< 64,

e o, 2(x-1)
497. Pemnte HepaBeHCTBO 273 +3"-3 <



498.

499.

500.
501.

502.

503.

504.

505.
506.

507.

508.

509.

224

6x-21
Pelunte HEPaBEHCTBO (7J -(3,5)4'”l >1.

Pewnre HepasencTBo 81° —10-9""' +729<0.

2.3.4. JlorapupMuuecKkue HepaBeHCTBA
Peumnre HepaBencTBo log, x +log, 2 +log, (8 — x) > log, (x + 27).

Pewnte nepasenctpo 0,5(1 + log, x) —log, (x + 3) > log, 5x .
3

Pemmte HepasencTso 1g10x < 1g10% *2)

Pewrnte HepasenctBo logg(x — 2) — logs(x — 3) > % .

2.3.5. CMelL1aHHbBIE HEPABEHCTBA

8+x
e
—4—<0.

Pelnte HepaBeHCTBO ~
X +3x+9
Pemnte HepaBeHCTBO 5° — 4 < (x — 2)%.

Pewnte HepaBeHCTBO 377 <1+ +x+1.

2.3.6. IlapameTpHnyecKkue HePaABeHCTBA NMOBbLIIIEHHOMH CI0XKHOCTH
Haiinure Bce 3HaueHHs napaMerTpa @, NPpH KaXKI0M U3 KOTOPBIX HEpa-
BEHCTBO loggws._m (log,, (‘sz +2ax - 7‘ + 2)) <0 BepHO HpH BCEX
3HAUEHMAX NIEPEMEHHON X, MPHHAANEKAIUUX OTpe3Ky [—4; 2].
Haiinute Bce 3HaUEHHA NapaMeTpa a, MPU KaXKAOM U3 KOTOPBIX Hepa-
BEHCTBO logw3 ) (log“ (|x2 +2ax + 2| + 2)) >(Q BepHO IpH BCEX
3

3HAYEeHUsIX NEPEMEHHOI X, NpHHaUIexaluX oTpe3ky [—1; 7].
Haiinute Bce 3HaueHUA napaMeTpa a, MU Ka)xI0M H3 KOTOPBIX Hepa-

BEHCTBO logs(ig ) (lg(|x2 +ax— 4| + 2)) >() BEPHO NpH BCEX 3Haue-

HHAX [IEpEMEHHOI X, IPHHAUIeXALIHX OTpe3Ky [—6; 2].



510.

S11.

512.

513.

514.

8Ne 6268

Haiigure Bce 3HaueHUs mapaMeTpa @, IPH KaXKI0M U3 KOTOPHIX Hepa-

BEHCTBO log ;. .- (Sx2 +ax+ 3) >0 BepHO NpM BCEX 3HAYEHHAX He-
Yo-3s

PEMEHHOH X, IpHHAANeKauX oTpe3ky [0; 1].

2.4. CucreMbl HepaBeHCTB

2.4.1. CucTeMbl pallHOHANILHBIX HEPABEHCTB

x-7
2x-3
x+4 1
<-—.
2x-3 2

<1

Pemnte cucteMy HepaBeHCTB

2.4.2. CMeliaHHbIe CHCTEMBI HEPABEHCTB

x2+3>4x;
Pemute cucTeMy HepaBeHCTB R
log,(x" —4x+3)<log,8.

9.3" - L 20,
PemuTte cucteMy HepaBeHCTB < 27

x2-5x-84>0.

3+x
(l) -25>0;
Perute CUCTEMY HEPABCHCTB < 5

X +2x-99<0.
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515.

516.
517.

518.

519.

520.

521.

522.

523.

524.

525.

526.

527.
528.
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3. Oynkyuu

3.1. ObaacTh onpeaeneHusn GpyHKUUH

. T+x
Haiinute obnactb onpenenenus GyHkuuy y = log;
X -

Haiigure obnacte onpeneneHus GyHKLHU y = log7(x —8x + 15).

Haiinure obnacte onpenenenus pynkuun y =log | 2
w3

Haiinute o6nacts onpenencuus GyHKunH y = logs 75(x* —x — 2).

3
Haiinure obsacts onpenenenus pyHkuuu y = PR
o x—4
Haiinute obiacte onpenenenus dynkunu y = log, e
—6x
3+x

Haiigute o6sacTs onpeneneHus GyHkuun y = log, ——
xX-

x—6
Haiinute obnacte onpenenexus pyHkuuu y = log, TR
+
. 3+x
Haiinure obnacte onpenenenus Gpynkuun y = log, A
-3
Haiinure o6iacts onpeneneHus QyHKUHH y = log3 Six
+Xx

Haiiaute o6nacte onpenenenus ¢pyuxuuu v(x) = log, (sin (2x + 5)).

—

. 1 \/(z-x)(zﬂni
Hatinure obnacts onpeneneHus GyHkuun y(x) = (E) AR
Haiinure obnacte onpeaenenus pyHkuun y(x)="7
Haiigute obnacrs onpenenenm byHKUHK

y(x)= \/ 10g7(log3 )




529.

530.

531.

532.

533.

534.

53s.

536.

537.

538.

539.

540.

541.

Haifaure obnacte onpeneneHus GpyHKUNH

x* = Tx+12
=log,| ——m|.
y(x) g3(x2—2x—3]

o 3
Haiiaute o6nacts onpeaeneHust GyHKUHH y = P

1-log, x
Haiinure obnacte onpeaeneHus GyHKUHH y =, ’T()—-g—fr— .
+Xx

., 2x% +3
Haiinure 061acTh onpeaenenus GyHKUMH y = §/—— .
3-log, x

Haiinure obnacte onpeneneHus GyHKUMH y = {‘/ (x* +5)(log, x +1).

Haiinure obnacth onpenenenns GyHKUuH y = {/ B +x*)(2-log, x).

Haiinure o6nacte onpeaeneHus GyHKUMH y = ‘\‘/ (F +4)(3-log, x) .

1

Haiinute obiacts onpeneneHus GyHKUHH y = {/(5 +log, —)(Jc2 +1).
X

Haiinnre o6nacts onpeneneHusn GyHKUHH

y =J(x2 +2)(2+logs l) .
x

Haiinure obnacts onpeaenenus GyHKIHH

y=§j(x2 +2x+15)(3+10gl 1) :

5

Haitnute oGnacth onpeaenenns GyHkunmu y =
8

Haiiaute cyMMy Bcex LiesbIX 4HCeN, BXOAAWMX B 00IaCTh ONpeere-
HuA GyHxumy y = In(x — 2x — 2)).

Haiinute cyMMy Bcex wefbIX 4uces, BXOAAIMX B 061acTh onpeaene-
HHA QyHKUMH y = In(2x - 3|x - 3)).
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543.

544.

545.

546.

547.

548.

549.

550.
551.
552.
553.
554.
55sS.
556.
557.
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Halizure cymMy Beex mensix uucesn, BXOAsLIMX B 06/1acTh onpeene-
Hus QYHKUME }' = /X — 4|,\' - 6| .
Haiiire cyMay Beex 1eibIx yKces1, BXOMAIIMX B 001acTh onpenerie-
HUs QyHKIMH ) =[x — 3|x - 2| .
HaliauTe cymMMy Beex LieiibIX yKces1, BXOAALUIMX B 061acTh onpeneie-

Hust PYHKUMH ) = §{2x — 7'x - 1| .

Haiiaute cymMmy Beex LeBIX YHCEIN, BXOOAUHX B 00J1aCTh ONpeesie-
HHUSA QYHKUMH ) = In(x — [2x — 6|).

Haiinute cyMMy Bcex HeBIX Yicesn, BXOAALLMX B 00nacTh onpeaese-
HHa QyHKuuH » = In(4 - [v - 3|).

Haiinute cyMMy HaibonblIcro W HAMMEHBIICTO LENbIX YHCEN, BXO-
IALMX B 001acTh ONpecycHUs QYHKLIHH ) = ,/ln(Zx - |3x - 6|) .
Haiinute cymmy HanbGonbilero U HaMMEHbIUETO LEJIBIX YHCEJ, BXO-
JAIMX B 00/1aCTh onpeaescHUs QyHKUHU ) = ,S/Ig(.’)x - ]4x - 4|) .

Hai‘uum: CYMMY HaHOOJILILIErO0 W HAHMEHBLICTO LENBIX YHCECI, BXO-

X B 001acTh onpeaeneHus GyHKIHH y = ,/Ig(3x - ]4x - 3[) .

3.2. MHOXxecTBO 3HAYEHHI PYHKIUU

. " 2
Haiinnte MHOXKeCTBO 3HayeHHH QYHKIUH )' = cOs™X + 3.

Haiigure MHOXeCTBO 3HaueHHd GyHKUHH ) = log(x - 3) + loga(x — 2).

- - Y
HaHHI/ITC MHOXCCTBO 3HA4YCHHH be}ll\'llllﬂ y=e *

Haiiniire MHOXecTBO 3HaueHui QyHkun y =2 —1.
Haiaure MHOMXKeCTBO 3HaucHHH QyHKuMu ) = 27" — 1,
Haiinnre MHOXecTBO 3HaYeHHi GYHKUHH )' = 4 — COS X.
Haiigure MHOXeCTBO 3HaueHHH QyHkwm y =1 + 5¢cos x.

Haiinute MHOXecTBO 3HaueHUH GyHKUUH ) = 3 — 4cos x.



558. HaiiiuTe MHOXECTBO 3HaYCHHi QYHKIHH y = 2 — 4C0S X.

559. Haiiaute MHOXECTBO 3HAYeHUH QyHKHUH y = 2sinx + 5.

560. Haiizute sHauenne Boipaxenns §/(x° —4x+4)’ +|x+2,5|,
ecin —1,3<x<1,7.

561. Haiiqute 3nauenue Boipaxenus |x—3,5|+ (9 +6x+x°)*
ecin —2,8<x<3,2.

562. Haiinute 3Hauenue Boipaxenus 'J(x* —10x +25)° + |x - l,5| ,

ecin 1,8<x<4,3.

563. Haiinure 3Hayenne Boipaxenns |x — 1,8+ {(x* +4x +4)*

ecm —-1,8<x<15.

564. Haiinure 3nayenne poipaxenns {/(x* +2x+1)° +|x+3,8],
ecmu —2,8<x<-1,5.

565. Haiiure 3nayenne Bepaxenns |x +1,5)+(x* +8x+16)° ,
ecd -3,8<x<-2,3.

566. Haiimute 3nauenue Boipakenns §/(25+10x+x7)’ +[x+2,2|,

ecnn 4,2<x<-2,5.
+ 303 —2x+1)?,

567. Haiiavte 3Ha4YeHHE BbIpaXKEHHA lx +3,8
ecmd -3,5<x<0,5.

568. Halinure 3HaueHue BRIpaXeHUA Y (x* —6x+9)° + Ix +3, 2| ,
ecnu —2,7<x<2,5.

569. Haiinute 3nauenne Boipaxenns |x — 0,5+ /(16 - 8x + x?)* ,

ecmn 1,8<x<3,9.

3.3. Hyan dyHKuMn

570. Haiinure vynu gpynxumn y = Vx* —3x* +8 + \/ lg(x*> ~x-5)

571. Haiigure uynu dyukuuu y = ¥x* +3x* + 8 + arcsin® (x? + 2x) |



572. Hainure uynu GyHKUMH y = X' —sx+12+ log}(x* +x~5).
-573. Haitnure nynu pynkumu y = arctg’(3x— x*) + m _
574. Haitnure vynu pynkumn y = In®(x* - 2x —14) + m .
575. Haitmure Hym ysxunn p = arcsin® (x + 2x —3) + 4x° + x> +18
576. Haiiaute nymn Gynkunn y = v +4x* 425+ 6In° (x? + 4x—4)

577. Haitaure nynu pyukuun y = ¥x° +3x> +16 +arctg® (x> + x—12) |

578. Haitaute nynu bynkunn y = 3x° —23x—10 + \ﬁog” (x* =Sx+1)

579. Haiinure nyan gpynxumn y = Yx* +5x° + 64 + arcsin’(x* + 4x)

580.

581.

582.

583.
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3.4. IlpomexxyTKH BO3pacTaHus H YOLIBAHHA PYHKUHH

CKOJIBKO IPOMEKYTKOB YOBIBAHUA Y QYHKLHH
X3 xl “ o o
y= -y + EY +2x+1, 3anaHHoOii Ha BCEl YMCNOBOM ocu?

CKOJBKO MPOMEKYTKOB BO3DACTaHus y GyHKUHU y = x° — 3x7 + 2x,
3ajaHHOil Ha oTpe3ke [0; 2]?

3.5. YeTHOCTH M HEHETHOCTH (PYHKIUH

Heuérnas ¢ynxuus y = f{x) onpeneneHa Ha Bcel YMCIOBO NMPAMOIA.
Jl1s BCAKOro HEOTPHLATEIBHOIO 3HAYEHHs MEPEMEHHOMH X 3HaueHHe
3TOH ¢byHKUHH COBMaZaeT  co 3Ha4yeHUEM byHKHMH
g(x) =x(2x +1)(x-3)(x +2). Haiigure 3HaueHue Ah(-1) ¢yHxuun

oy~ LD+ 8)
700 +2g(x)

Heuétnan ¢yHkuMs y = fix) onpeaeneHa Ha BCEH YMCIIOBOH IPAMOM.
Jisa BCAKOro HEOTpHIATENbHOrO 3HAuYeHWs MEPEMEHHON X 3HAuYCHHE
9T0l QYHKUMH cOBMagact co 3HaueHueM GyHKUUHM g(x) = 2x(x +4)x

S(x) +2g(x)

x(2x —1) . Haiiaute 3Hauenue h(—1) pynkuun h(x) = 2 g()
F(x)+gx



584.

585

586.

587

588.

589.

Heuétnas ¢pynkuma y=f(x) onpenenena Ha orpeske [—7; 7]. na Bcs-
KOT'O HEOTPULATEILHOrO 3Ha4YeHMs TepeMeHHON x € [—7; 7] 3HaueHue

3TOi (YHKUMH COBNAAAET CO 3HaYeHHEM GYHKIMHU g(x) = x(2x —3) x
x(x —2)(x +5) . Ckonbko kopHe# umeet ypaBHenue flx) =07

Heuértnas ¢pynkums y=f(x) onpeaenexa Ha orpeske (—4; 4). Jlna ses-
KOT'O HEOTPHULIATEIBHOI'C 3HaYeHH NIEpEeMEHHOI x € (—4; 4) 3HaYeHUE
9TO# (QYHKIMH COBMaAaeT co 3Ha4eHHeM PyHKUHH g(x) = x(x +3)x
x(x —4)(2x — 7) . Ckonbko KopHeii uMeeT ypaBHeHue f{x) = 0?

Yéruas pynkuus y = f{x) onpeneneHa Ha Bceil YHCIOBOH mpsiMOH.
Jna BCAKOro HEMOJOXKHTENBHOrO 3HaUE€HHs MEepeMEeHHOH x 3Haue-
Hue oJTOH (GYHKUMH coBmajaeT co 3HaueHHeM GyHKUMH
g(x)=(x+3)¥x—-1)(x—-3). Haiinute 3HaucHHe A(2) GyHKUUU
hy = L) =420

f(x)+4g(x)

YérHas ¢yHkms y = f{x) onpenencHa Ha BceH YHMCIOBOH MPSAMOI.
J1s BCAKOro HEMOJOXKHUTENbHOIO 3HaueHHs NMEPEMEHHOH X 3Haue-
HHe O3ToH (YHKIMH COBNajaeT Cco 3HaueHHeM (QYHKUHH
g(x)=x(x+2)2x-5). Haiigure 3Hauenue h(2) ¢yHKUHN
5/(x)+g(x)

Sf(x)-5g(x)

YerHas ¢yHkIMA y=fx) onpeaeneHa Ha orpeske [—6; 6]. Jns Beskoro
HEOTPHHATEILHOTO 3HaYEHUs NIepeMEeHHON x € [—6; 6] 3HaueHue 3Toi

h(x) =

dyHKUMM coBnagaeT co 3HadeHueM QyHkuud y = f'(x). CKoJbKO
KOpHe# umMeet ypaBHeHHe flx) =0?

YéTtHas ¢pyHkuus y=f(x) onpenecnena Ha otpeske (—3; 3). [ns Beskoro
HEOTPHLIATEIBHOTO 3HAYEHHs IIepeMEHHOH y = f (x) 3Ha4YeHHE ITOM
¢byHkiMu coBmajaer co 3HaueHHeM QyHkumM g(x) = x(2x —3)x

- %x(x —3)(x - 5). Cxonbko kopHeii uMeeT ypaBHeHue f{x) =0?

590.

HeuétHas ¢ynxuus y=f(x) onpenencHa Ha npomexytke (—7; 7). dns
BCSIKOTO HEMOJIOKHUTENBHOIO 3HAUCHHS MEPEMEHHOMN X U3 YKa3aHHOTO
HNpOMEXYTKa 3Ha4yeHHe 3Toi (YHKIMH COBMNAJaeT CO 3HaYEeHHEM
byaxkmn  g(x) = x(x —4)(3x +20)(x +5). Ckonbko KOpHEH HMeeT

ypaBHenue f{x)=0?
231



591.

592

593

594.

595

596

597

598.

YéTnas Qynkuus y=f(x) onpenesieHa Ha otpeske [-5; 5]. Ina Bcako-
O HEMONOXMTENLHOTO 3HAYEHHs TepeMeHHOH f(x)=x'Inx 3Ha-

4eHue 3ToH (yHKUMM coBHAgaeT co 3HayeHHeM (YHKUMH
g(x) =(x=2)(x=1)(x+5)(2x +9). Cxonbko KOpHeit UMeeT ypaBHe-

Hue f{x) =0?

Heuetnas ¢ynkuus y = f{x) onpezaeneHa Ha Bceil YUCIOBOM MPAMOIA.
Jns BCAKOro HEOTPHLIATENIBHOTO 3HAYEHHs MEepeMEHHOH x 3HaueHHe
3TOH (PYHKLMH COBMaJaeT cO 3HaueHHeM QYHKUMH g(x) = x(x+3)x
x (x—2)(2x—1). Cronbko kopHeit uMeeT ypaBHeHue flx) = 0?7

Heuetnas pynkuus y = f{x) onpenenena Ha BCeil UNCIOBOH NPAMOIA.
Jlns BCAKOTO HEOTPHLATENBHOrO 3HAYECHHA IIEPEMEHHOM X 3HaUeHHe
ITod QyHKUMH coBmajaeT co 3HaueHHeM GyHKuMH  g(x) =
= (x—1)*x(x+2). Cxonbko kopHeil UMeeT ypaBHeHue flx) = 0?7

YerHas yHkuus y = f{x) onpeneneHa Ha Bcell YMCAOBON OPAMOIA.
11 BCAKOro HEOTpHHATENLHOIO 3HAYEHHS IEPEMEHHOMN X 3HaUeHHe
3Tol  ¢yHKUMHM coBHmagaeT co 3HaycHHEeM ¢YHKUHUH g(x) =
= (x-1)(x+2)(x-5). Cronpko KOpHeii uMeeT ypaBHeHue flx) = 07

YetHas ¢yHkuus y = flx) onpeneneHa Ha Bcell UUCHOBOH MPAMOI.
Jl14 BCAKOro HEOTPHUATEILHOTO 3HAYEHU NEPEMEHHOHN X 3HaUeHHE
3Toit (QyHKUMH cOBmamaer co 3HaueHHeM GYHKUHMH g(x) =
= x(x—1)(x+3). Cxonpko KopHei umeeT ypaBHenue f{x) = 0?

HeuertHas dynxuus y = f{x) onpenesnena Ha Bcel YHCIIOBO# NPAMOK.
s BCAKOrO HEMONOXHUTENBHOTO 3HaY€HHMs [EPEeMEHHOH x 3Hadye-
HME 3TOil (YHKUHH COBNAjaeT CO 3HauyeHHeM OYHKUHH g(x) =
= x(x+1)(x+2)(x-3). Ckonbko KopHeil uMeeT ypaBHenue f{x) = 0?

Heuernas ¢yuxuns y = f{x) onpeaencHa Ha Bcel 4MCIOBOH NpAMOil.
s BCAKOro HENnonoXHUTEILHOro 3HayeHus MepeMeHHOM x 3HaueHue
9TOH GYHKUMHM COBMAJaeT CO 3HaueHHeM GYHKUMH g(x) = x(x+2) x
x (x—1)(x-2). Cxonbko KopHeit uMeeT ypaBHeHue flx) = 0?7

Yetnas ¢yukuusa y = flx) onpeaeneHa Ha Bceil YMCIOBOH NpAMOH.
st BCAKOro HemonoOXMTENHLHOrO 3HAaUEHHU NEPEMEHHOM X 3HaueHHe
9TOH (yHKUMH COBMAgaeTr co 3HaueHueM GYyHKUHMM g(x) =
= x(x+2)(x+3)(x-8). Ckxonbko kOopHei uMeeT ypaBHeHUe flx) = 07?



599.

600.

601.

602.

603.

604.

605.

606.

607.

608.

609.

Heuetnas ¢pyHkuus y = f{x) onpeneneHa Ha BCeil YHCIOBOH TIPAMOiA.
J1s BCAKOro HEOTPHLIATENIBHOTO 3HAYEHWS apryMeHTa X 3HadeHHe
9TOif (yHKUHMH coBnajgaer co 3HadeHHeM PyHkuuM g(x) = (x+2) x
x (x=3)(x+4). Cxonbko KopHei uMeeT ypaBHeHue fx) = 07

HeuetHas ¢pyHkums y = flx) onpezeneHa Ha Bceil YMCIOBOH MPAMON.
Jnist BCAKOTO HEOTPHLATEILHOrO 3HAYECHHS MEPEMEHHOMN X 3HaYeHHE
sroi  (yHKUMM coBmazaer co 3HaueHWeM OQYHKUMH g(x) =
= (x=3)(x+2)(x—1)(x+18). Cxonbko kopHeii uMeeT ypaBHeHue f{x) = 0?

Heuetnas ¢ynkums y = fx) ornpeaeneHa Ha Beeil YHCTIOBOH MPsMOH.
JUns BCAKOTO HEMONIOKUTENBLHOTO 3HAUEHUS TIEPEMEHHOMN X 3HaueHHe
3TOH (YyHKUMM coBmajaeT co 3HayeHneM OQYHKUuH g(x) =
= (x+3o(x+1)(x+2)(x—2). Ckonpko KopHeit umeeT ypaBHeHue flx) = 07

3.6. HanGoJibliee ¥ HAaNMeHbMIee 3HAYCHHE PYHKIIUH

Haiigute HanGonbluee Leioe 3HaYeHHE QYHKIMH

y=2\9sin? x+6sinx+13.

Haiizute HauMeHbIIee Leloe 3HaueHHE PYHKIHN

y=3J4-2cosx—cos’x .

Ha¥inute Haubonsiiee uenoe 3HaYeHHe PyHKUMH

y=TJ1+4sinxcosx.

Haiigute Hanbonbuiee nenoe 3Ha4eHUE GYHKUHH
y=+vcosx—sin’x+6.

Hajiaure nanbonbiuee nenoe 3HaueHue GyHKIUH

y=+5cos? x+4cosx+3.

Haiinure HanGonbee Leoe 3HaueHne QYHKIMH

y=0,5-v10+6cosx+9cos’x .

Hatinure Hanbonbuiee tenoe 3HaYeHUE GYHKUNH

y=§\/l6sin2 x+16sinx+17.

Haiinurte Hanbonpilee nenoe sHaueHue GYHKIMH

y =§\/l6sin2 x+40sinx + 44 .
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610.

611.

612.

613.

614.

615.

616.

617.

618.

619. Haiinure HauMeHblee Lenoe 3HaueHue pyakuuun y —1,8-2

620.

234

Haiinute HanOonsilee 1enoe 3HaUYCHHE PYHKIMH
y=2,5Y16sin? x + 24sinx + 24 .

Haiigute Hanbosnbiuee nenoe 3HaueHne GYyHKUHN

y=%i/40—60cosx+2500s2x .

Haiinurte HanGonsiee 1eoe 3HaueHne GyHKLHH

; A}
. kg
3-sin; 2x+ -

y=-33-0,5 2

HaffmuTe HAaUMCHBIIECC LEJIOC 3HAYCHHUE (byHKlI"H
—2--cos! 3A\‘—£J

y=-59,4.3 2.

Hajlinure HanGosnbluee 1enoe 3HaueHHe GyHKUHH
2+smi SX—?;

y=-0,3-4 =
Hatinute HaumeHbLIee Lesoe 3HaYeHHe GyHKUMH

1 27cosfx+%1)
=27 = :
g (2J

Haiinute HanGonbliee nenoe 3HayeHue GpyHKUMH

1 -3-cos(2x+7)
=-0,1| = .
g [3)

Haﬁﬂ"Te HAaUMCHBIIEC LICJI0C 3HAUYCHHC q)yHKl.lI/lH
—2+sm[ 3x-Z ;

y=-232.2 = %

Haiinure HanGonbee Uenoe 3HaYeHHe GYHKUNH

l 1-sin(3x-71)
=-4,16-| — .
g [4)

Haiingute Hanbosbliee nenoe 3HaueHne GyHKLHH

J—cos( 2x Lz
\ 2

)



621.

622.

623.

624.

625.

626.

627.

628.

629.

630.

631.

Haiinure HauMeHbIIee Le0e 3HaYeHHE QYHKIMH
y - _25 . 3—2+sin(2x+n') .

o 9
Haiinute nanbonbliee 3HayeHHe QyHKUMH y = o
+

Ha npomexytke [1; 3].

. 50
Haiinute HauMeHblIee 3HaYeHHE QYHKINH y = PEIET
+
Ha IIPOMEXYTKE [%;I] .
. 36
Haiinure HauMeHbLICE 3HAYEHHE DYHKUHH Y = yIeY
+
Ha nipomexytke [1; 2].
o 58
Haiinure Hanbonbiuee 3HayeHne GyHKUUN y = T
+
Ha MPOMeXyTKe [2; 4].
. 13
Haiinute HauMeHblIee 3HaYeHHE PYHKLIHH Y = PTET
+
Ha npoMexyTtke [1; 2].
. 41
Haiinute HaMeHbLIEeE 3HaUEHHE QYHKIMU Y = YT
+
Ha ripomexytke [1; 2].
5

Hafinute Haubonbniee 3HaueHne GYHKIHH Y =

Ha mpoMexyTke [0; 2].

N 8
Haiigure Hanbonpuiee 3HaueHne GyHKIUUH y = ———————
9" -6-3"+11
Ha mpoMexyTke [1; 3].
. 27
Hainure HauMeHbLIee 3Ha9eHHE QYHKUMH Y = ——— ———
27 -2+ 6
Ha nmpoMexytke [0; 3].
Haiigure Haubonbmee 3HaueHHEe PyHKUHMH y = YaNY
+

xKyTke [2; 8].

42x _ 4x+0,5 + 2

Ha mpoMe-

235



632.
633.
634.

635.
© 636.
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638.

639.
640.

641.

642.

643.
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Haiinute Han6onbiiee sHauenue Gynkumn fx) = —x + 4x + 21.
Haiinute HanMenbinee 3Hauenne Qpynkumun g(x) = x° + 4x — 32.

Haitaute HauGonbiuce 3HayeHHe QYHKUHH y = (x° +2x +1)e* —4de
Ha otpeske [—1; 1].

-2,25+3x-x*

Haiigurte HanbGonbluee 3HaueHne Gyukuuu y = 0,34e Ha OT-

peske [0; 2].

Haiiqute HaumeHbiuee 3HayeHne GyHKumH y = In(x® + 5x +7,25) + 2

Ha otpeske [-3; 0].

Haiinure HauGonbluee 3HaueHHe QyHKUMH y =x’e " —27e” Ha oOT-
peske [0; 3].

Haitnure nanGonpiuee 3nauenne GpyHkumuu y = x° Inx —e’ +2 Ha oT-

]
peske {——; el.
Je
Haiinute nanMenbliee 3HaueHHe QYHKIMHM y = e — x + 1 Ha oTpe3ke
(—1; 1]

Haiiaute HanmeHbllee 3Havenue Qymkumm v =7¢ "> —10,4 Ha

otpeske [0; 1,5].

Haitnute HanGonbiuee 3uauenue yHkuuu y = xe' +7 Ha oTpeske
[-1; 0].

. 1
Haiinute HanGosbliee 3HaueHHe GyHKIMH v =—+ Inx —e Ha oTpE3-
X

]
Ke |—;el.
e

. Inx
Haiigure HauMeHbllee 3HaYeHHE QYHKIMH y = ———+e " Ha oTpes-
X

e [Ve:].



4. Hauana mamemamuuecKkozo anaiu3a

4.1, llpon3soanas pyHxunu

4.1.1. IIpomu3BoaHAs CYMMBbI, Pa3HOCTH, IPOM3BEAECHMS, YaCTHOIO

ABYX M OoJiee pyHKuUHIA
644. Haiingnre npousBoanyio ¢yHkuuH y(x) = 2sinx + cosx — 3.
645. Haiinure npoussoanyto ¢ynkumu h(x) = tgx + 2sinx.

646. Haiimuire npoussoanyto Gynkund I(x) =7+ " — 7.

647. Haitnure nponssoanyo pynkumun k(x) = 3-2* + 107 4121,

648. Haiinnte mpoussoanyio GpyHkumu g(x) = 2logyx + Inx.
649. Hatimure npoussoanyio ¢pyHkiuH g(x) = 2Inx — 3logsx + 5.
650. Hatinurte npoussoaHyto ¢pyHkumu f(x) = ctgx + 2% -2,
651. Haiinure npoussoanyio pyHkumun a(x) = 3x’logsx.
-7

COS X

652. Haiiavure nponsBoaHyto ¢pyHkuuu b(x) =

653. Haiiaute nponsBoanyio ¢pynkumn P(x) = sin(4x + 1) +
654. Haiiaute npoussonyo GpyHkimm y = sinx + 2x°.

655. Haiinute npoussoHyio GyHKUHH y = x> + x° + &'—4.
656. Haitnure npoussonyio dyHkims y = Inx + >

657. Haiinure npoussoanyio gyskimm y = 2° + " — sinx.

1
658. Haiizure npousBoaHyro GyHKIMH y = —+ x° .
: x

659. Haiiiure npousBoaHyio GyHKUMK y = —sin x + x°.

660. Haiinure npon3soanyto GyHKUMH y = 2x° — 3¢0s x.
661. Haiimute npom3soanyio GyHKIHH y = 2sin x — x°.
662. Haiinute npoussoanyro GpyHKumu y = 3sin x — x°.

663. Haitnure npoussomnyio gyHKumH y = —2¢0s x + X°.

664. Haiinnre npoussomnyio gpynkuun y =+/2x —1 - 3sinx.

22x+3'
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665. Haiinure nponssoanyio GyHkunu y = x* —x+2cosx.

666. Haiinure nponsBoanyto GyHkuuu y = tg3x — x° +x.

667. Haiinute npon3Boauyio GyHKUHH y =e" — J2x.

668. Haiinure nponspoanyto byukuuu y =0,5sin 2x — x* + 5x .

669. Haiinure npousBonnyro GyHKUMH y = 2Vx = In(4x).

670. Haitaure npoussoanyto ¢pynkuun y = 0,25x* - 0,5x* + cos(0,5x) .
671. Haiigvrte mpou3BoaHyO QYHKIUH y = J2x-1-3sinx.

672. Haiinure npousBoauyio GyHKLMH y=¢ * +tgx.

4.1.2. [Ipou3BoxHas c0xHOH QyHKUUH

sinx

673. Haiigure nponsBoaHyo GbyHKUHH y(x)=e

Cosx

674. Haiigure mpouspoaHyto GpyHKUHH y(x) =e

sin 2x

675. Haiigure mpou3BOoAHYIO PyHKLUMH y(X) =€
676. Haitnure npousBoanyto yHKUMH p(x) = e .
677. Haiinure npousBoaHyto pyHkuuu y(x) = In(sinx).

678. Haiigure npousBonHyto ¢pyHxuuu y(x) = In(cosx).

679. Haiinure mpousBoaHyto ¢yHkuuu y(x) = In(sin %) .

680. Haiinure npousBoanyto ¢pyHkuuu y(x) = In(cos g) .

sin“ 2x

681. Haiinure npousBoaHyo GyHkuun y(x) =e

cos™ 3x

682. Haiigure npousBoaHyro GpyHKUMH y(x)=e

1
cos 2x

683. Haiigute npousBoaHyio GyHKUMH y(x)=¢€ _
684. Haiiure npon3soHyio GyHKIMH y(x) =™ **.
685. Haiinure npoussoany:o GpyHkunu y(x) = In(sin ).
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686.
687.
688.

689.

690.

691.
692.

693.

694.

695.

696.

697.

698.

Haiiaure npousBoanyto Gpyukuuu y(x) = In(cos & ).
Haiinure npoussoanyto dyuximu y(x) = In(sin® e*) .
Haiinute npoussoayto pyukuun y(x) = In(cos’ e*).
Haiiure npon3soyto dyrxkumn fx) = 722 g touke xo = 7.

1 . V4
Haiinure mpomsso, x) = ——-37%"3 g rouke xg= — .
np Y0 GyHKim f{x) 3 = 13

x+cos5x-5

Haiinnre npousBoanyio gpyukunn fix) = e B TOuKe Xo = 0.

2x3+2xz -3

Halinute npoussoanyo ¢yHkuun fix) = sin( )} B ToOuke

X, =~ll.

3

Haigute npoussomnyro dynkumu Ax) = cos(sin((3x+5)-lfg)) B

TOYKe X9 = 1.

Haiimure nponssonuyto pynkuuu fix) = 101n5 tg(;r -log,(x* - 4)) B

V1
TOYKe Xxo = 3.

Haiinure npoussoaHyio pyukuuu

33

Haiiaure npousBoaHyto ¢pyHkuuH flx) = —31n(tg(% (x* -48))) B
V4

TOYKE x5 = 7.

Haiimure npoussoauyto dynkumu fx) = %-log7(5‘3‘2m5‘7"‘)) B TOYKE
X0 = 0.

HaiinuTe npousBoanyio GpyHKIHU

fx) = ﬁ(ﬁ -9%* 4 1n9.log,(3cosx?)) B TOUKE Xo = \/% )
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699.

700.

701

702.

703

704

705

706.
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4.1.3. ®u3n4ecKkHii CMBICJI NPON3BOAHOH

ITpy aBwkeHHH Tena mo OpsiMO#t pacctosHue S (B KMIOMETpax) OT
4 2

N t
HaYyalbHOH TOYKH MEHsieTCA N0 3aKoHy S(7) = 1 2 +2 (t— Bpems

IBHKeHH B yacax). Halante ckopocts (km/4) Tena yepes 1 yac mo-
clie Hayajla JIBHKEHHA.

Ilpn OBHXEHHH Tena Mo MpsAMo# pacctosiHue S (B MeTpax) OT Ha-
4anbHOW TOUKH MEHSETCs MO 3akoHy S(f) = A+nt+11 (¢ — BpeMs
JIBIOKeHHA B cekyHaax). Haiiaure ckopocts (M/c) Tena uepes 4 ce-
KYHZBI NIOC/IEe Havana JBUKCHHUS.

Tlpu aBixeHHHU Tena 1o NpsAMoit ero ckopocts V (B M/c) MensieTcs 1o
5

K
3aKkoHy V (¢) = I ' +t+1 (t — BpeMms ABIKeHUs B cekyHnax). Hait-

2
auTe yckopenue (M/c”) Tena uepes 2 cekyHbI NOCIIe Havalla JBHKEHMSL.

Ilpn nBrxkeHuH Tena mo NpsiMOi €ro cKopocTh (B M/C) MeHsieTcs 1Mo

2

t .
3aKOHY V(1) =3+e' (t+ — BpeMs aBHXeHMS B cekyHaax). Haitnure

d
yckopeHue (M/c”) Tena yepe3 | cekyHIy mocie Havyana ABHXEHHS.

Ilpn nBrkeHuu Tena mo mpsAMo# paccrosHue S (B MeTpax) OT Ha-

el

4albHOW TOYKM M3MEHSAETCs MO 3aKOHY S(f) = ST (t+ — Bpems

Ji

IBWxeHus B cekynaax). Haiiaure ckopocts (M/c) tena uepes 4 ce-
KYH[BI 1IOCJIE Hayalla IBHXEHHUA.

KoopanHata MarepuaibHOI TOUKH M3MEHSETCA C TEUCHHEM BPEMEHH
2 .

no 3akory x(f) = 3t° — 7t + 6. Haitogure cKOpOCTh TOYKH B MOMEHT

BpEMEHHU ! = 6.

Koopannata MaTepHanbHOH TOUKH M3MEHSETCS ¢ TEYEHHEM BPEMEHH

no 3aKkoHy x(7) = £ — * + 6. Haiiaute CKOpPOCTb TOYKH B MOMEHT BpE-
MEHM t = 2.

HabmroacHue 3a KOCMUYECKHM TEJIOM MOKa3allo, YTo paccrosHue S (B
KWIOMETPAX) MeXAy HMM # 3eMiieH H3MeHSeTCs MO 3aKOHY

S(t)=1,8-10° +0,5-10°Vr , rae 1 - BpeMsA B CEKyHIaX OT MOMEHTa

Havana Habmozaenus. Yepes cKoabKo ceKyH[ Mocie Hadana Haoo-
3
JEHHUSA CKOPOCTh yasieHHs Tesa oT 3eMid cocTaBuT 10 km/c ?



707. Teno ABWXKETCA MPSAMOJWHEHHO B BEPTUKAIBHOM HAIPaBICHUH 110
3aKkoHy A(f) =7 + 12¢ - 97 (t — BpeMs ABWXEHHA B CEKYHJaX, h —
paccTosHHe OT 3eMiM 10 Teja B MeTpax). Omnpenenure CKOpOCTh
JBWDKEHHS Tena B MOMeHT =0.

708. Teno yaansercsi OT MOBEPXHOCTH 3eMJIH B BEPTHKaJIbHOM Halpaslie-
HHH TI0 3aKoHy h(f) = 7 + 14t — 3P (t— BPEMs JBHXCHHA B CEKYH-
Jlax, h — paccTosiHHE B METpax OT MOBEPXHOCTH 3eMiH 10 Tena). B
Kakoit MOMEHT BpEMEeHH CKOpOCTb Tena 6yaer paBHa 2 M/c?

709. Teso ABIKETCA MPSIMOJMHEIHO 10 3aKOHY X = 25-sin(2f), rae x —
KOOpIMHaTa Tena (B Merpax), / — Bpems (B cexynaax). Haiinure
CKOpOCTb T€Jla B MOMEHT BpeMeHH ¢ = 0 c.

710. TIpd TOPMOXEHMH MAaxOBHMK 3a ! CEKYHJ TOBOPAYMBAETCA Ha yroj
@(t) =12t —¢* panuan. Haiiaure yrioByio ckOpoCTh BpAILEHHA Ma-
XOBHKAa B MOMEHT BpeMeHH 1 = 3 C.

711. IIpn TOPMOXXEHHMH MaxOBHK 3a ! CEKYHJ MOBOpauMBAaeTCi Ha Yroi
@(t) =8t —¢* pannan. Yepes CKONBLKO CEKYHJ MOC/E HAuana JBHKE-
HH YTJIOBasi CKOPOCTb BpalleHHs MaxoBuka OyeT paBHa 4 pay/c?

712. Paketa ABMXETCA NPAMOIMHEHHO 1O 3akoHy x =0,25-¢* +12 (rme
X — PaccTOSHHE OT NOBEPXHOCTH 3eMIH B METpax, ! — BpeMs B ce-
kyHaax). C Kakoi CKOPOCTBIO CTapTOBaJla paKkeTa?

713. Teno npBwxeHMs NPAMOIHMHEHHO § (B MeTpax) IO 3aKOHY
s=t"+12t+5 (rme s — myTh B METpax, ! — BpeMs B cekyHaax). B
'KaKo# MOMEHT BPEMEHH CKOPOCTh TIPOXOJIKH GyzieT paBHa 15 M/c?

714, Teno maccoif 4 Xr aBIKeTCS NPSAMOITHMHEHHO 10 3aKOHY x=r+t+1 (roe
X — PAacCTOAHHME IO Hauala KOOPOWHAT B METpax,  — BpeMs B CEKyH-
nAax). Onpenenute KHHETHYECKYIO SHEPTHIO TeNla (Ek=mv2/2, roe m —
Macca Tena, v — CKOPOCTb JBHXXCHHS) B MOMEHT BPEMEHH 1 =5 .

715. Teno aBwKeTCA MPSAMONMHEHHO B BEPTHKAJILHOM HAIpPaBJIEHUH MO
3aKkoHy h(f)=2+9t—4t> (t — Bpems IBHXEHHS B CEKyHZax, h —

-paccTosiHie B MeTpax oT 3emiH 10 Tena). Onpenennte cKOpocTh ye-
pe3 | cekyHIy mociie Havyajia JBIOKEHHS.

716. Teno ynansercss OT MOBEPXHOCTH 3€MIIM B BEPTHKAJILHOM Hampasiie-
HUH TI0 3aKoHY h(f) = —57+18t (1 — BpeMs BIKeHUsI, & — PaccTos-
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7117.

718.

719.

HHE OT MMOBEPXHOCTH 3eMIIM JI0 Tena). Yepes kakoe BpeMs CKOPOCTh
Tena Oyzer pasHa 37

IIpy TOpMOXEHMHM MaxXOBHUK 3a BpeMs ! MOBOPAYHBACTCH Ha Yron
o) = —t* +10r. Yepes kakoe BpeMs Tocjie Havaja JABHXKEHHUS YTJIO-
Basg CKOPOCTh BpallleHHs MaxoBHKa OyneT paBHa 47

MarepuanbHas TOYka JBWXKETCH MPAMOJMHENHO MO  3aKOHY
S(#) =3¢ +36¢+12, rae S(f) — KOOpIMHATA TOYKH B MOMEHT Bpe-
MEHH f. B kakoi MOMEHT BpeMeHH CKOpOCTh TOUKH OyaeT paBHa 457
Teno nBykeTcs MPAMONMHEHHO B BEPTHKAILHOM HAMpaBJIEHHH M0 3a-
KOHy h(t)=-81" +181 +13 (t — Bpems IBIDKEHHs, I — PacCTOAHUE
ot 3emi 1o teina). OnpeaenuTe CKOpocTh B MOMEHT BpeMeHH =1.

4.1.4. YpaBHenue kacaTebHOH Kk rpa¢uky GpyHKUHH, reOMeTPH-

YeCKUMH CMBICJT IPOH3BOAHOM

720.

721.

722.

723.

724.

728.

726.

7217.
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Haiigute ko3dHLHEHT HaKIOHA KacaTeNbHOM, MPOBEIEHHON K Ipa-
¢uxy dyukunn y = ¢~ x — 1 B ero Touke ¢ abunccoi xo = 0.

Ha#iaute xko3ddHULHEHT HakIOHA KacaTenbHOM, NPOBEAEHHOM K rpa-

. N Fs
duky QyHKIHH y = sinx + cosx B €ro Touke ¢ abUHuCcCcont x, = 7

Haiigute xo3hduimeHT HakIOHa KacaTelbHO, MPOBEAEHHOH K rpa-
x’ .
buKky pyHKUHMH Y =Inx + ey B €ro TouKe ¢ abuuccolt xo = 2.

Haiiante ko3dduumeHT HakioHa KacaTelbHOM, NPOBEAEHHOH K rpa-

2

x 2 .
buky pynkuun y = Y + — B €ro Touke ¢ abiuccoi xo =—1.
X

Haiinure ko3¢ dHLMEHT HaKIOHa KacaTeNbHOM, MPOBEACHHON K rpa-

¢uky QyHKUHH Y =X — 2Jx B ero Touxe ¢ abunccoit Xo=4.

Haiinute yrnosoii ko3dduuueHT kacatensHo#, NpoBeIeHHOR K rpa-
duxy pysxumu v =7x’ - 21X’ + 18 B ero Touke ¢ abcumcco xo = 1.

Haitnure yrnoroit x03¢h¢dHIMEHT KacaTe/ibHOH, NPOBEIEHHON K Tpa-
3 2 -
¢uky pyHKuuH ¥ = X"~ 2x”+ 3x — 6 B ero Touke ¢ abcumccoi xo = —1.

Haiinute yrioBoii ko3¢ duUMeHT KacaTenbHOMH, TPOBENEHHON K Ipa-
3 v
¢uxy gyHkunu y = 3x” — 2x + 1 B ero Touke ¢ abcuuccoi xo = 1.



728. Haiigure yrioBoit ko3 hHLHEHT KacaT¢IbHOI, IPOBEICHHON K Ipa-
¢buky GyHKIMH y = 3x*— 2x + 1 B ero Touke ¢ abCUUCCOM xo = 1.

729. Hadinure yrnoBoit ko3 HUHEHT KacaTeIbHOMH, IPOBEJEHHON K rpa-
duky dynxuun y = 3x*— 5x + 1 B ero Touke ¢ aGCLUMCCO xo = 2.

730. Haiinure yrnoBoit ko3¢ ¢uiuueHT kacaTelbHOH, MPOBEACHHOMN K Ipa-
buKy QyHKUMH y = 3x*— 7x + 12 B ero TouKe ¢ aGCLHCCOi Xo = 3.

731. Haiigute yrnoBoii ko3(pdHULHEHT KacaTeIbHOM, IPOBEICHHON K Ipa-
duKy Gynxuun y = —2x*+ 3x + 5 B ero Touke ¢ abeLmuccoi xo = —1.

732. Haiinure yrnoBo# xo3p@uIMEHT KacaTensHO#, MPOBEAEHHOI K rpa-
duKy dyHkumn y = —x> + 6x — 4 B €ro Touke ¢ aGCLMUCCOl xo = 3.

733. Vxaxwute abcuuccy Touku rpaduka GpyHkuun fx) = 4-x-2x, B KOTO-
poO¥i yriioBo# k03¢ HLHEHT KacaTeIbHOH paBeH HYIIIO.

734. Yxaxute abeumccy Toukn rpapuxa gynkumu fx) = 2+x+x’, B KoTO-
poi#i yrioBoit ko3 duiHesT KacaTenbHON paBeH HyIIO.

735. Ykaxure abcuuccy Touku rpaduka dyHkumu flx) = —x*+4x+3, B KO-
TOPOH yrnoBoit ko3¢ HLHEHT KacaTelbHOH PaBEH HYIIIO.

736. Yxaxure abcuyccy Touku rpaduka pynxuuu fx) = 2x*+x—1, B KOTO-
po#i yrioBoit ko3 puLMeHT KacaTeSIbHOM paBeH HYIIIO.

[}

737. Vxaxute abcuuccy Touku rpadpuka pyHkuuu f(x)=3-x-— %xz , B

KOTOpOH YI710BO# K03 PHUIHEHT KacaTeIbHOH PaBEH HYIIO.

738. Ykaxure abcuuccy ToukH rpadpuka QyHkuuH f(x)= %xz +2x-1,8B

KOTOpO# yrioBoi ko3 @uieHT kacaTe1bHO# paBeH HYIIO.
739. Ykaxure abcumuccy Touku rpaduka gpynxkumu flx) = 2+3x—x’, B KOTO-
poi#i yrnoBoit ko3 HULMEHT KacaTeTbHONH paBeH HYIIO.

740. Yxaxute abcuuccy Touku rpadpuka pyHkumu f(x) = %xz +4x-8,B

KOTOPO# yrioBoi ko3 PuuHeHT KacaTeNbHOM paBeH HYIIIO.

741. Viaxute abeuuccy Touku rpaduxa GyHkumn fx) = 3x’+6x—2, B KO-
TOPO# yriIoBoit k03¢ HLUHEHT KacaTebHOR paBeH HYIIO.

742. Vxaxute abcuuccy Touku rpapuka ¢yHkuuu fix) = 2+2x—4x’, B Ko-
TOpO# YrnoBo# ko3¢ ULHEHT KacaTeIbHOH paBeH HYJO.
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743.

744.

745.

746.

747.

748.

749.

750.

751.

752.

753.

754.

244

2
Ykaxute abcumccy Touku rpaduka gysxunu f(x) = 14x—45-x", B ko-
TOpo# yrnoBoii ko3ddunreHt kacaTensHOM paBeH 2.

Ha rpaduke dynkumu f{x) = x’~3x+1 B3s7a Touka A. KacaTenbHas
K rpaduKy, MpoBeAeHHAsA Yepe3 TOUKY A, HakJIOHEeHa K ocH abc-
LiMCC NMOJ YIJIOM, TAHIeHC KoToporo paBeH 7,2. Haitaure abcunccy
TOYKH A.

Ykaxute abcuuccy Touku rpapmka dpyHkumn f(x)=-3x" +4x-5,
B KOTOpPOH yryioBoi k03dpdUIHEHT KacaTesIbHOMH paBeH —8,6.

Ykaxure abcumccy TOUkH rpaduka pynkunn f(x)=4x’ ~12x-9,8
KOTOpO# yrioBoi ko3¢ uiMeHT KacaTenbHOM paBeH 12.
Ykaxure yrinoBoi kodpUUHEHT KacaTenbHOIl, NMPOBEIEHHOH K rpa-

duky f(x)=5x-3x’ —2 B Touke c abcumccoii, paBHoii 1,5.

,
VYxaxure abcuuccy Touku rpadpuka dynkumu fx) = x°-3x+2, B KOTO-
poii KacaTenbHas K HeMy MapajijiesibHa NpaMoi y = — 2x +5.

Haiinure TaHreHc yriia HakJIOHa KacaTeJibHOM, MPOBEAECHHOHN K rpa-

5

X .
buky dyHkuMH y = Y +Inx B TOUKE C abcumccoit xp = 1.

Haiigute yrioBoit ko3¢ duuueHT kacateabHOH, NpoOBeIeHHOHR K rpa-
buky dyHkuum y = Inx + x> B TouKe ¢ abeuuccoit xo = 2.

Haiiaure yrnoeo#t ko3¢ duumeHT kacarenpHOM, NpOBEIEHHON K rpa-
¢buky pynkunn y = 2x + 3¢" B Touke ¢ abCUUCcCoi xo = 2.

Haiigute yrnoso#i ko3¢ duumeHT kacarenabHOH, NpoBeIeHHON K rpa-

I ~
duxy GyHKUHH 1 =e* +— B TOUKe ¢ abcunccoi xy = 1.
X

Haiigute TaHreHc yriia HakjoOHa KacaTeibHOMH, MPOBEACHHOH K rpa-
obuky yHkumm y = 2x + €' B Touke ¢ abeumccoit xo = 0.

Haiinure yrnoso#t ko>dduumeHT kacarenpHoH, NpoBEAEHHON K rpa-

. T
¢buky QyHkuum ) = cosx + 3x B Touke ¢ abcuuccoit x, = 3



- 4.1.5. TIpumeHeHne IYPOU3BOAHOI JJIf HAXOXKIEHHS IKCTPEMYMOB
dyHkumum

755. Haiinure Touky MakcumyMma yHkuuu y = 2x° + 3x%.
756. Haiinure TOUKy MUHUMyMa QyHKIMH y = 2x° —6x .
757. Haitaure TouKy MakcuMyMa dyHkumuu y = 9x” — x°.
758. Haiinure TouKy MakcHMyMa gyHKuMH y = 2x° —24x,
759. Haiigute TOuKy MMHMMYMa GYHKUMH y = 3x —4x.
760. Haiinure TOuKy MUHMMyMa byHkuun y = x* +32x.

761. Haiinure Touky Makcumyma pynkmnn y = 108x —x* .

762. Haitaure Touky MUHHMYMa QyHKUHH y = 3x* —4x° .
763. Haiinute nanbonbiuee 3Hauenne yHkumn y(x) = In(e® — x°) Ha oT-
peske [-1; 1].

764. Haiinute HauMeHbllee 3HaYEHHE KUMH P(x) = cos’2x Ha OTpe3Ke
YH Tp

53]

765. Haiiante HanMeHbllee 3HaueHHe GyHKImM g(x) = x’e™ + 5 Ha oTpes-
ke [-7; 3].

3x+7 . 3

766. Haiinure Touky MUHUMYMa GyHKLHH A(x) = e x.

767. Hailinure Touky MHHUMYMa QyHKUIHM k(x) = %cos 3x Ha NMPOMExXyT-

Ke [O;gﬂ—] .
3

768. Haiinure Touky MuauMyMa dynkumu I(x) = log2(2x-5) .

769. Haiinure Touxy MUHHMYMa QYHKUHH
2
b(x) = m[" +4} :

X

) 2
770. Haiinute Touky MakcuMyMa yHkumy a(x) = x’ e .
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771. Oynxnus y = f(x) 3agaHa Ha nmpoMmexytke (—5; 5). I'paduk ee npous-
BOAHOM y = f'(x) m300OpakeH Ha pucynke. OnpenenuTe Hanbonbliee

772. ®ynkuma y = f(x) 3anaHa Ha mpoMexyTke (—5; 5). [paduk ee mpous-
BOIHOH y = f'(x) u3oOpaxeH Ha pucyHke. OnpeaenyTe HAaMMEHbLIEE
U3 TEX 3HAYECHHH X, IPH KOTOPBIX GYHKLHA UMEET MAKCHMYM.

‘YA

773. ©®yuxuus y = f(x) 3amana Ha npomexytke (-5; 5). 'paduk ee npous-
BOAHON y = f'(x) u3o0paxeH Ha pucyHke. OnpenenuTe HaUMEHbLiee

U3 TeX 3HAYECHHH X, IPU KOTOPBIX QYHKLMSA UMEET MAaKCHMYM.

e
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774, Oyuxuma y = f(x) 3anaHa Ha npoMexyTke (—4; 6). I'paduk ee mpous-
BOAHOH y = f'(x) u3o0OpaxkeH Ha pucyHke. OnpeenuTe HaMMEHbIIEE
U3 TeX 3HAYCHHH X, TPH KOTOPhIX QYHKUMSA UMEET MUHHMYM.

~ Ay :
...... \ Lfli P
\| ¥y=f'®
[N\
[\ S\
~.4 H 6
0 X
I e \
4 ;

775. @yuxuma y = f(x) 3anaHa Ha npomexyTke (—5; 5). [paduk ee npous-
BOAHOH y = f'(x) uzobpaxeH Ha pucyHke. OnpenenMre HaMMEHbIIEe

M3 T€X 3HAYCHHI X, IIPH KOTOPBIX d)YHKLIHﬂ HUMECCT MHHHUMYM.

yA
f - Yy =1'x)
[\ . IA\
5 \ 5 .
Op\1 x
Lo N
V J \
ﬁ b

776. ®ynkuus y = f(x) 3agaHa Ha npoMmexytke (-5; 5). I'paduk ee npo-
H3BOAHOH y = f'(x) M300paxeH Ha pucyHke. OnpeneanTe 3HaYUCHHE
X, TIpH KoTopoM ¢GyHKUMA y = f(x) NMpUHHMaeT HauOGonblIee 3HaYe-
HHE Ha NpoMexyTke (-3; 5).

N et
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777. ®ynxuus y = f(x) 3agana na npomexyrtke (-5; 5). [paduk ee npo-
u3BOAHON y = f'(x) u306pakeH Ha pucyHke. Onpenenure 3HaYeHHe
X, B KOTOpOM (PyHKUHMS ¥ = f(X) MpUHUMaeT HaHMEHbIEee 3HaAYCHHE

Ha npoMexyTke (-5; 5).

778. Oynkums v = f(x) 3amana Ha mpomexytke (—4; 7). ['paduk ee npo-
n3BOJHON y = f'(x) m300paxeH Ha pucymke. CKOIBKO YKCTPEMYMOB
umeet GyHkums y = f(x) Ha npomexytke (—4; 7)?

| ,.
[ P ———
(=

779. ®yuxuust y = f(x) 3amaHa Ha mpomexytke (-5; 6). [paduk ee npo-
U3BOJHOH y = f'(x) u300paxeH Ha pucyHke. CKOJIBKO IKCTPEMYMOB
umeet GyHkuMs y = f(x) Ha mpoMexyTke (—5; 6)?

A Ay!
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780. dyuxuus y = f(x) 3amasa Ha npomexytke (—5; 7). 'padux ee npo-
H3BOJHOR y = f'(x) m300paxeH Ha pucyHke. CKOJIBKO IKCTPEMYMOB
umeer QyHKUMA y = f(x) Ha mpoMexytke (-5; 7)?

vl

i
3

781. ®yukuus y = f(x) 3amaHa Ha npomexytke (—6; 6). 'paduk ee mpo-
H3BOAHOH y = f'(x) u300pakeH Ha pucyHke. CKOIBKO 3KCTPEMYMOB
uMeeT QyHKIHS y = f(x) Ha mpoMexyTtke (—6; 6)?

w

782. Odyukuua y = f(x) 3amaHa Ha npoMexyTtke (—6; 6). 'paduk ee mpo-

M3BOJHON y = f'(x) M306paxeH Ha pucyHKe. CKOIBKO IKCTPEMyMOB
uMeeT QyHKMA y = f(x) Ha npoMexytke (—6; 6)?
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783.

784.

®ynkums y = f(x) onpenenena Ha npomexytke (—5; 7). Ha pucyHke
n3o0paxeH rpaduk ee npoussoanoi. Haiinure umucio touek rpaduka
dynkumn y = f(x), B KOTOpbIX KacaTenbHble K rpaduKy HAKIOHEHbI

1oz yrnom 135° K NooxuTeN-HOMY HampaBieHHo ocH abcuucc.

Ay

ly=fw

®ynkuusa y = f(x) onpenenena Ha npomexytke (—4; 6). Ha pucys-
Ke n300paxeH rpaduk ee npousBoaHoi. HalauTe vucio Touek rpa-
¢uxka pyHKUMH y = f (x), B KOTOpbIX KacaTellbHble K rpaduky ma-

paJuICIbHBL OCH abcuuce WIK COBNAAAIOT C Hell.

AY

Y=

785. dynkuus y = f(x) onpeneneHa Ha npomexytke (=5; 5). Ha pucyHke

250

n3obpaxkeH rpaguk ee npousBoaHoi. Haitmure umcio Touek rpaguka
dynkumn y = £(x), B KOTOpBIX KacaTelbHble K MPaQHKy HAKIOHEHBI

noA yriom 45° K NoJI0XUTEIbHOMY HalpaB/ieHHIo ocH abcLucc.




786. ®ynkuma y = f(x) ompenenena Ha npomexyrke (—5; 5). Ha pucynxe
u306paxen rpaduk ee nponssoaHoi. Haliaure uncno todex rpaduka
bysxym y = f (x) , B KOTOpBIX KacaTelbHbie K rpadMKy HAaKIOHEHE

noZ yrioM 135° K MosIoXuTensHOMY HalpaBJIeHHIO OCH abcrmcc.

s
787. Oynkuma y = f (x) onpeneheﬂa Ha npoMexytke (—6; 4). Ha pucynke

n300paxkeH rpaguk ee nponsBoaHoi. Halinure uncno Todyek rpaduxa
dyHKumMK y = f(x), B KOTOPbIX KacaTe/bHble K IpaduKy HaKIOHEHb!

1oJ yrioM 45° K NOJIOKHTETFHOMY HalpaBIeHHIO OCH abcIicc.

788. Oynkuus y=f (x) ornpeneseHa Ha npoMexytke (—5; 6). Ha pucys-
Ke u3oOpaxkeH rpadmk ee npousBoaHoil. Haiiaute yncno Toyek rpa-
duka gpynxumn y = f(x), B KOTOpbIX KacaTe/bHbie K rpaduKy ma-

PaJUICIIbHBI OCH abcIuce WM COBIMANAIOT ¢ HEH.
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789.

790.

791.

252

OyHkuus y= f (r) onpe/ieneHa Ha NpoMexyTke (—5; 6) . Ha pucyn-
ke H3o0paxeH rpaduk ee npousBoaHoi. Onpenenurte rpamgycHyIo

Mepy yIila HaKJIOHa KacaTelibHO# K rpaduky QyHKuuH y = f{x) B TOY-
Ke ¢ abcuuccoi xo = 2.

5
N\
Ny =F'®
N
/ of .2 x
, ” §

®yukums y = f(x) onpenenena Ha npomexytke (—5;6). Ha pucyn-
Ke M300paxeH rpaduk ee Mpou3BoaHoi. Onpenenute aGeuuccy Xo
TOYKH, B KOTOPOH YI70BOH KO3((ULMEHT KacaTesbHOM, MPOBEaEH-
HOH K rpaduky dyHkuuu y = f{x), paBeH 2.

y

=1

Oyukuns y = f(x) onpenenena Ha npomexyrke (—5;6) . Ha pucyn-
Ke u300paxeH rpaduk ee npoussognoi. Onpenenure abeuuccy X
TOYKH, B KOTOPO# KacatenbHas K rpaduky ¢pyukuun y = f(x) napan-
JNieJIbHa OCH abCIIMCC WITH COBMAIAET C HEH.

YA
\
/
y =f"(%)
\
1 \
o] 1 ~ r




792.

793.

794

795.

796.

797.

798.

799.

800.

801.

802.

K rpaduky dbynkuum y = f(x) npoBeeHa kacaTe/lbHas B TOUKe ¢ abc-
uuccoit x, =4. Onpenenute rpafyCHy10 MeEpy yrjla HaKjoHa Kaca-
TEJbLHOM, €CM Ha PHCYHKe H300pakeH rpadMK NpPOH3BOLHON 3TOM
byHKuuH.

—t@

T—
x

v

Ipu kakoM 3HaueHHH MapameTpa a GpyHkuMa y = /2ax’ —4x HMeeT
MHHUMYM B TOYKE Xxo = 1?

IIpy kakoM 3Ha4YEHHH MapaMeTpa a GyHKUMA y = Yx’ —ax HMeer
MHHHMYM B TOYKE Xo= 37

ITpu xakoM 3HaYeHUH a PyHKIHA y = sin(2x + a) UIMEET MaKCHMYM B

T
TOYKaxX ; +2nn, neZ?

IMpu kakoM 3HaYeHHHM napameTpa a QyHkuusa y = Yax’ +10x-7
HMEET MAaKCUMYM B TOuKe xo= 1?7

IIpu kakoM 3HaueHHH NapameTpa a GyHkima y = Yax® —2x+1 ume-
€T MUHUMYM B TOYKe xo= 1?

Tpu kakoM 3HaueHHH a pyHkuus y =ax” +10x—2 MMeeT Makcu-
MYM B TOUYKe Xo = 1?

IIpu KakoM 3HaueHun a GyHkuus y =Jax’ +7x—3 HMeeT Makcu-
MyM B Touke xg = 3,57

Ipu xakoM 3Hauenuu a dynkuus y =7x+ax’ —1 uMeeT MakcH-
MyM B Touke x = 1,757

Ilpu xakoM 3HaueHHH a GyHKuus y=</3x’ +ax—4 HMeeT MHHH-
MYM B TOYKE xp = —1?

Ilpn kakoM 3HaueHHH a OYHKUMA y =3ax’ —6x+11 uMeeT MMHH-
MyM B Touke x = 0,75?
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803.

804.

805.

806.

807.

808.

809.

810.

811.

812.
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4.2. Ilepsoofpaznasn GyHKIHH U HHTErPai
4.2.1. HaxoxaeHue nepBooopasHbiX PyHKuMit
s bysxmuu fix) = —\/lj + x* + x° HaiiuTe nepBooGpasHyIo, rpaduk
KOTOpO# MPOXOAUT yepe3 Touky (1; 3).

s pyHkumu flx) = cosx + sinx +

HallauTe nepBoodpasHylo,

sin- x

- . T
rpauk KOTOpOit NPOXOAUT Yepe3 TOUKY (Z; 4).

Jns pynxuuun fix) = = + cosx + | HaifinuTe nmepBoobpa3Hylo, rpa-

Jx

¢ux koTopoit mpoxoauT dyepe3 Touky (0; 7).

s dynknuu flx) = — 32 + 7sinx — 2cosx HainuTe nepBoobpas-
sin” x

~ /2
HYI0, rpaHK KOTOPOi NPOXOIUT Yepe3 TOUKY (E; 9).

I dyHkuuu f(x) = 3x?+ 6x° + 8sinx HaiiauTe NepBOOGPa3HYIO, Irpa-
¢uK KoTOpOIt NpoXoauT 4yepes Touky (0; -5).

Hdns pynxuuu fix) = £+3l+L HailauTe nepBooOpasHylo, rpa-
2

2Jx

(K KOTOpPOii npoxoauT 4epes Touky (1; 8).

Haiigure nepsooGpasHyio GYHKUMHM y = sinx + cos2x, rpagHK KOTo-
po# npoxoaut yepes Touky M (0; 9).

Haiigute nepsooOpasHylo ¢(yHKHMH y=~2—3—,—, rpaHK KOTOpOit
e

npoxoaut yepe3 Touky M (0,5; 7).

Jna dyHkuun y = 12 HaiiauTe neppoodpasHyo, rpaduk KoTo-
. cos” 2x

poii mpoxoaurt yepes Touky M(x/2;2).

Jdnsa pyHkuuu y = 2 HaiiauTe nepBooOpasHylo, rpaduk KOTO-
© sin®3x ’

poii npoxoauT yepes Touky M(x/6;3).



813.

814.

815.

816.

817.

818.

819.

820.

821.

822.

823,

824.

825.

826.

. 3 .
Haiinure nepooOpastyto GyHKIMH y=4—- , Tpaduk KoTOpOH mpo-
X

Xoaut yepes Touky M (0,25; 3).

Haiigure nepBoobpasunyio QyHkuuii y = 4™ + 1, rpadux KOTOpO
TIPOXOIUT uepes Touky M (0; 3).

Jna dyHkuun y = 3 HaifiauTe neppoodpasHyro, rpaguk KOTopoi

xIn

OpoxXoaMT yepes Touky M (3; 3).

His oyHKIMUH y = —% + x Haiiaute neproobpasHyio, rpadmk KOTO-
X

poil mpoxoaMT yepes Touky M (-2; 4).

Haiiaure neppoobpasuyto F ¢pyHkumu flx) = 1 +3x?, eClH H3BECTHO,
X

yto F(1) = 3.

Haiigure nepeooGpasuyro F ¢pyHkuun fix) = 3In3 - 2x* + cosx, eciu

U3BECTHO, uTo F(0) = 2.

Haiiaute nepBoobpasuyto F dynkimu fx) = —iz+ 1 , ECJIH H3BECT-
x° x

HO, uTo F(1) = 6.
Haiigure nepsoobpasnyio F ¢ynkuun fx) = e* ~ 3x, €C/IM M3BECTHO,
yro F(0) = 2.
Haitnute neppoobpasnyio F dyukumn fx) = 3x* — 2¢°, ecm usBect-
Ho, 4to F(0) = 0.
Haiigure neppooOpasnyro F(x) ¢byHkuuu f(x)=Inx, ecnu u3Bect-
HO, uto F(1)=0.
Haiinute nepooOpasnyro F(x) ¢ynkumu f(x)=xInx, ecnmu u3-
BECTHO, uto F(1)= 1.
Haiiaute nepeoo6pasnyto F(x) ¢yHxkuuu f(x)=x"Inx, ecnu us-
BECTHO, uTO F(1) =~1.
Haiinute mepBooOpasHyio F(x) ¢yHkumuu f(x)=xe", eciu n3Bect-
HO, uto F(0)=0.
Haiiaute nepBooGpasHyio F(x) dyskuum f(x)=x’e’, ecau us-
BECTHO, 4To F(0) = 1.
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827.

828.

829.

830.

831.

832.

833.

834.

835.

836.

837.

838.
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4.3. 'eoMeTpHYecKHii CMBIC/] HHTErpaJia

. . 2
Haiinure miowans GUrypel, orpaHHYeHHON JMHHAMH Y = X, y = 0,
x=3,x=4

Haiiaute nnouwane ¢purypsl, orpaHHYeHHOH AHHHAMY ) = 2cosx, y = 0,

T V4
xX=—,x=—.
3

6

. . 2
Haiigute nnowaas ¢urypsl, orpaHMYeHHON THHUAMH y = 3x°, y = 4,
x=-1,x=1.

Haiinyre mowane Gurypsl, orpaHi4eHHON THHUAMH

1 V.4 2r
.y=_.—ﬁ_$,v:oax:_’x:—~
sin”~ x 3 3

Hadinure yrpoenHyio miomans (Urypbl, OrpaHHYeHHOH JHMHHMAMH,
3a/laHHbBIMH YPaBHEHHAMH Y = Jx +1,x =4 u ocamu koopanHaT.

Boruucnute miowanp ¢Gurypsl, OrpaHHYEHHON THHUAMH
y=x"—2x+2,x =3 U OCAMH KOOPJIUHAT.

Bhiunciure nyomans GUrypbl, OrpaHHYeHHOH THHUAMH y = 6x — x°
U OCbIO abcuuce.

Brruncnure miowans GUrypol, orpaHHYeHHOH THHUAMH

y= 3Jx +2 ,Xx=1,x=4 " ocelo abcumcc.

Bbrurcnure miowans GUrypsl, OrpaHHUCHHOH JIHHUAMH y = 2sinx,

/4
x=0,x=2,y=0.
30

Beruncaure mioutanab GUrypsl, orpaHH4eHHOH JTIHHUAMH

3 /4
y=cosx+—,x=0, x=—,y=0.
/4 6

. 3
Bruncnute miomans GUrypsl, orpaHMuyeHHOH AHHUAMH y = x° — |,
x=1l,x=2,y=0.

. 1
Borauciure nnowans ¢uUrypel, OrpaHMueHHOH JHHHSAMH V=—,
X

x=1,x=e,1y=0.



o x
839. Briukcnute wiomagb GUIypsl, OTPaHHYEHHON JTHHUAMH =cos§ ,
3z :
x= > H OCAMM KOOD/JMHAT.

840. Brruncnure miowans GUrypsl, OrpaHH4EHHON NHHUAMH ) =3 — Jx,
X =9 ¥ OCAMH KOOPIMHAT.

841. Haiinure mnomans (Gurypsl, OrpaHHYEHHOR JTHHUSAMU y = 4x — X,
x=1x=3,y=0.

842. Haiinure miomans QHrypsl, OrpaHMYEHHOH JHMHMAMH Y =sin’x,

pi4
=0,x=0,x=—.
4 6
843. Haiimure miomane QUrypbl, OrpaHMuEHHOH JIMHHAMM y =COS’ X,
V4
=0, x=0,x=—.
Y 6
844. Haiigure miomanps Gurypsl, orpaHMYEHHON TMHUAMU y =1+sin2x,
T
=0,x=0,x=—.
4 4

845. Haiigure mnowmans Gurypel, orpaHi4eHHONH THHUAMH Yy =1+ cos2x,

V4
=0,x=0,x=—.
7 4

846. Haitqure miowans QUIypel, OrpaHUYEHHOM JHHMAMH Y = Xe”,
y=0,x=0,x=In2.
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847.

848.

849.

850.

851

852.

853.

854.

855.

856.

857.

858.
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5. I'eomempusn

5.1. HnannmeTpim

5.1.1. TpeyrojbHHK

bokoBas ctopoHa paBHOOeApEHHOro TpeyrojibHuka paBHa 10, a BbI-
COTa, NMpOBeJIcHHas K OCHOBaHHUIO, paBHa 8. Hailnute ocHoBaHue Tpe-
YTONbHUKA.

CropoHsl TpeyrojbHHKa paBHbl 5, 12 u 13. Haiiaure BbicoTy, MpoBe-
JICHHYIO K GonbLIeH cTOpOHE.

B tpeyronsuuke ABC AC = 16 u BC = 12. Ha npoao/keHUsx CTOPOH
AC u BC 3a touky C oTMe4yeHbl TOYKH E U D COOTBETCTBEHHO TaK,
uto apaMble DE u AB napasnensHsl. Haitnute CE, ecnu CD = 6.

Haiinure ocHoBanHe paBHOGEAPEHHOTO TPEYTONbHUKA, €C/IH YTOJl
MPH OCHOBAHUHU paBeH 75, a GOKOBbIE CTOPOHBI PaBHBI \/ 2 + J3.
Ilnowans tpeyronsHuka ABC paBHa 63, ZB=120°, AB = 6.
Haiiaure BC.

Otpe3ok AM — menuaHa TpeyronsiHuka ABC. Haiigure ero mo-
majap, €U MJI0MaAb TpeyroibHuKa ABM paBHa 25.

B paBHoGenpenHoM Tpeyrosnbinke ABC £B =120°, mennana AM
paBHa J21 . Haitaure IUIHHY ocHoBaHus AC.

Haiigute runoreny3y npsMOYTOJIbHOTO TPEYTOJbHHKA, €CIIM €T0 Ka-
TeThbl paBHbI 3 M U 4 CM.

Haiiaure niowaap TpeyroibHUKa, €CM OJHA U3 €0 CTOPOH paBHa
4 cM, a BbIcOTa, ONYILIEHHAs HA STy CTOPOHY, paBHA 2 CM.

Haiinure niowans, TpeyronbHHKa, €ClIM OJHA U3 €ro CTOpOH paBHa
2 cM, a BbICOTa, OMYIIEHHAd Ha 3Ty CTOPOHY, paBHa 6 CM.

[Inowane Tpeyronsuuka ABC paBHa 15 aM”. Ha cropoHe AC B3fiTa
touka D Tak, uro AD/DC = 2/3. [lnuxa nepneHaukysipa DH, ripose-
neHHas Ha ctopony BC, pasHa 6 am. Haiigute BC.

B paBHOGEIpeHHOM TPEYroJbHUKE BBICOTBI, IPOBEICHHBIE K OCHOBa-
HHIO U GOKOBOH CTOPOHE, paBHbI COOTBETCTBEHHO 5 U 6 M. Haiinute
IUTHHY OOKOBO} CTOPOHBIL



859.
860,
861.

862.

863.

864.

865.

866.

867

868.

869.

870.

Haiinure nepumetp paBHOGEIPEHHOTO TPEYTOJIbHHKA, OCHOBAHHE KO-
TOPOTO PaBHO 3, a yrisl 11pH ocHoBaHuH 30°.

Inomane paBHOGEIPEHHOTO TPEYTOJIbHUKA paBHa 4 \/5 , 4 YIUIBl TIpH
ocHoBanuu 30°. Halinute BhICOTY, ONYIIEHHYIO HA OCHOBAHHE.

Haiiaute muomans paBHOCTOPOHHETO TPEYTONBHHKA, €C/IU TOYKA Me-
peceueHus MeluaH HaXOANTCS Ha PaCCTOSHUH 2 OT OCHOBAHMS.

HaiiguTe miolaas paBHOOEAPEHHOrO TPEYTONBHUKA, €CIIH YIIIBI [TPH
OCHOBaHHM paBHbI 45°, a TOuKa, B3ATass HA OCHOBAaHHH, HAXOAUTCA Ha
PacCTOSHHH, PaBHOM 3, OT GOKOBBIX CTOPOH.

Haiinure ocHoBaHHe paBHOOGENPEHHOTO TPEYrONBbHHKA, €CIH YToj
npH Bepiumse paBeH 120°, a nnolaae TpeyroibHUKa paBHa 33,

Beicotsl AH u BK paBHOGenpeHHOro TpeyronbHuka ABC ¢ OcHOBa-

HueM BC nepecekaiorca B Touke O, AH =BC =85 . Haitnure
nnomane TpeyroibHuka ABO.

Bricotel AH u BK paBHoGenpenHoro tpeyroiasHuka ABC ¢ ocHo-
BaHueM BC nepecekaiorcs B Touke O, AK =12, KC =8. Haiinu-

Te AO.

Buccextpuca AM n mennana BK mpsAMOYrojIBHOTO TpEYTOJIbHHKA
ABC (£B =90°) nepecekatorca B Touke O, AB = 8, BC = 6. Haiigute
otHomeHHe BO : OK.

B paBHOGeapenHoM Tpeyronshike ABC ¢ ocHoBanmneM AC Boicota BP
n Ouccextpuca AM mnepecekaiorcs B Touke O, A0 =4, OM =3,

AC =2 . Haiinure 60K0BYI0 CTOpOHY TpeyronsHuKa ABC.

B npsmoyronsHom Tpeyronsunuke ABC Ha karere AC B3srta Touka K

Tak, 4yto yron BKC pasen yrny B. Haiinute runortenysy AB, ecnu
CK=4,5u AK=3,5.

B ocrpoyronsHom tpeyronshuke ABC ZA4=60°, AB=8, BC=7.
Haiiqute nepuMeTp TpeyronbHHUKa.

HauGonsuas cropona 4B tpeyronsuuka ABC pasua 82 , BC =10,
ZA =45° . Haliayure miowans TpeyronbHUKA.
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875.
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877

878.

879.

880.

881.
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Cropona 4B tpeyronbhuka ABC pasHa 15V3 . Ha ctopose BC B3dra

Touka K Tak, uto BK =93, KC=16v/3 u aABC ~AKAC . Haii-
OuTe miomans tpeyronsauka KAC.

Cropona BC tpeyronbuuka ABC pasHa 3J/3.Ha cTopoHe AB orMme-
4yeHa Touka P Tak, 4yr0 £LABC = LZACP . Haiigute miomanes Tpe-

93 1643

yronabHuka ABC, eciu BP = — U AP = 5

Ortpesxn AM 1 CK — BBICOTBI OCTPOYTOJIBHOrO TpeyrojbHuka ABC,
B kotopoM AC =18, ZB =60°. Haiinute KM.

Yepes cepenuny M runoteHyssl AB MpsMOYTroibHOIO TPEYroibHHKA
ABC npoBeneHa npsMas, NepHeHANKYISPHAs K THIOTEHY3€ W Tepe-
cekaromas katet AC B touke K . Haiiante mnomans tpeyrojabHuka
AMK, ecmu AK =12,5 u KC=3,5.

B npsamoyronsHoM Tpeyronbuuke ABC u3 cepeaunsl M xateta AC
npoBeleH nepneHaukyisip MK x runotenyse AB. Hainurte nnowanp
TpeyronbHuka AKM, ecmi AB =100 u AM =30.

B tpeyronsuuke ABC AB =17, BC =15, AC =8, orpesok A0 —
6uccexTpuca TpeyronsHuka. Hainure niowmans tpeyronsuuka ABO.
B npsamoyronsHoM TpeyronsHuke 4ABC Guccektpuca octporo yriaa C
nepecekaeT cTopoHy AB B Touke X. [lnowans tpeyronsHuka ABC
paBHa 20, a sin B =0,25. Haiiaure nnomanr Tpeyronabuuka ACX.

B tpeyronbuuke ABC AB =39, BC =42, C4A=45. Haiiaure mio-
anb TPEyrojbHHKa, obpa3oBaHHOro cropoHod AC, OGUcceKTpUCOil
BK u menuaHoi#t BM.

B tpeyronsuuke ABC AB =39, BC =42, CA=45. Haiaure wio-
Waab TpeyronbHHKa, obpasoBaHHOro ctopohoit AC, GHCCEKTPHUCOH
BK w BeicoTOlH BH.

Meananel AK u BM tpeyronsiuka ABC nepecekatorcss B Touke O,
AB =13, BC =14, CA=15. Haiigure rutowaas TpeyrojbHuka 40OM.

B tpeyroneuuke ABC ZA =30°. Ha cropone AC B3sta Touka K Tak,
yro AK =4, CK =5, ZABK = ZC . Hailaure niouiaas TpeyrojbHu-
ka BKC.
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883.

884.

88S.
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5.1.2. lapajiesiorpamMm, IpAMOYro/JabHUK, poM0, KBaZpaT

B mpsAmMoyronbHKKe MEHbLIas CTOPOHA PaBHA 2 H BABOE MEHBILIE aMa-
roHayy. Haiiqure nepumerp npsAMoOyrosibHHKA.

Huaronans pom0Oa paBHa 1,25. 3ToT poM0 paBHOBEIHK paBHOOEI-
PEHHOMY TPeyroJbHHKY ¢ GokoBO# cTopoHo#t 13 u ocHoBanueM 10.
Haitnute BTOpY10 AMaroHans pomba. *

Touxa O paBHoyaaneHa ot BepiunH A U B npsmoyroibavka ABCD n ot
cepeaunsl croponnl CD. Haitnure paccrosne O4, ecrm AB=2, 4D =35.

CropoHsl mapajuesorpaMMma pasHsl 15 u 20, a ogHa U3 quaroHaien
paBHa 25. Hajlinure nuHy apyro# quaroHaiu.

Haiinure niomaar pomba, ecu ero guaronanu pasusl 10 u 12,
Haiigure miomaap pomOa, €ciid €ro JuaroHanu paBHsl 5 1 6.

Buccexrtpuca yrina 4 napamienorpamma ABCD nepecekaeT CTOPOHY
BC B Touke K Tak, uto BK : KC =4:3 . Haiigure 60nb1IyI0 CTOPOHY
napaiesiorpaMMa, eciii ero nepuMeTp paseH 132.

Buccexrpucs! yrnos B u C napannenorpamma ABCD nepecekarorcs B
Touke K, nexameit Ha cropoHe AD. Ilnomaxe napannenorpamMma
paBHa 36v3, £C=120°. Haiinure 6oJpIIyI0O CTOPOHY Mapajiesno-
rpamMma.

B napamnenorpamme ABCD AB =4, AD =8 . buccektpucsl yriioB A n
B nepecexkatorca B Touke K, yrnoB C u D — B Touxe M. Haiinure KM.
Buccektpucs yrnos 4 u C napaiuienorpamma ABCD nepecekarot cTo-
pousl BC u AD B Ttoukax K M P COOTBETCTBEHHO, IpHYCM

BC:KC =5:2. [Tnowam napawienorpamma ABCD paBHa 75. Haiimu-
T IUIOIAAb YeThIpexyronbunka AKCP.

ITnomwane pomda pasna 600, a oTHONIEHNE NNMHMH JUHAroHajeil paBHO
4 : 3. Haiioute BricOTy pomba.

Haiigure BhICOTY poMOa, ecnu ero MeHbIIas AMArOHANb paBHa 6, a
CTOpOHA paBHa 5.

Ha cropone 4B napamnenorpamma ABCD otmeuens! Touku K u M
TaK, yT0 AK = KM = MB . Ilpambeie CM n DK nepecekatorcs B TOY-
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ke O. Ilnowans napamwienorpamma pasHa 40. Haitaure niowmans
Tpeyronpuuka COD.

Cropona nmapasnnenorpaMMa pasha 21, a quaroHanu pasHbl 34 u 20.
Hajinure miowans napasienorpamma.

5.1.3. Tpaneuus

B paBHOGenpeHHO# TpaneunH ocHOBaHKs paBHbl 12 1 20, a nuaroHa-
JI¥ nepnenHaMKyIsipHel. HaliauTe rromans tpaneuuu.

B tpaneuun ABCD nunaronans AC nepneHaukyIsipHa GOKOBO# CTO-
pore CD. OKpy>XHOCTb, ONIHCAHHAs OKOJIO TpeyrojibHuka ABC, Kaca-
etca npsamoi CD, nepecexaer ocHoBanue AD B Touke M. Boluncinte

E ,ecin ZADC = Z.
AD 3

Juaronans AC tpaneuuu ABCD nepnenankynspHa GOkoroi cTopo-
He CD. OkpyxHOCTb, ONHCaHHas OKoJIO TpeyroibHuka ABC, kacaeT-

ca npamoit CD u nepecexaer ocHoBaHne 4D B Touke M. Beiuncnute

M ,ecin ZADC = 2—” .
MD 3

OcHoBaHua Tpaneuuy pasHsl 12 u 18, a oaHa u3 auaroHaneii paBHa
20. HaiigvTe 1iMHY MEHBLIETO M3 OTPE3KOB, HAa KOTOPBIE AENUTCA 3Ta
JMaronasbk TOYKOH NepeceyeHus AHaroHane.

Touka M — cepeayna 60koBoit cropons! BC tpaneunn ABCD. I1no-
maab Tpeyroiabiuka AMD pasHa 8. Haligute rutowajp Tpaneuyu.

OcHoBauus BC u AD tpaneuun ABCD paBHbl 3 U 6, AHaroHaiu fe-
pecekaroTcss B Touke O, cymma miowaaed tpeyroisHHkoB AOB u
COD pasHna 40. Haitnute BBICOTY Tparneuyu.

JlnaronHanu paBHOOEIpEHHOH TPaNCUHH MEPNECHIUKYJIAPHBI, a OTpe-
30K, COEAMHSIOLINH CepeIMHY MEHbLIEro OCHOBAHUSA U cepequHy 60-
KOBOH CTOPOHBI paBeH 7. Haligute miowans Tpanewuy.

HAuaronanu paBHoGenpEHHOl Tpaneuuy NepneHIHKYIAPHBI, OJHO H3
OCHOBaHHMH paBHO 17, a miowazs pasHa 81. Haiinure Bropoe ocHo-
BaHHE TPaleUuH.

JnaroHany paBHoOepeHHOMN Tpaneuuy B3aHMHO NMEPNEHAHKYJIIPHBI .
M TOYKOH TiepecedeHHs Aenarcsa B oTHoweHuH 3:4. Ilnouwaas yetsi-
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PEeXyTonbHHUKa C BEPIIMHAMH B CEPEAHHAX CTOPOH TpaleluH paBHa
196. Haiingute 60KOBYIO CTOPOHY TpalieLHu.

BoxoBbie CTOpOHBI Tpaneluy paBHel 12 1 16, a conepkalume ux nps-
Mbl€ B3aHMHO NEpICHAMKYJIAPHBI, TUIOLIAAh TpaneuuH paBHa 144.
Haiiaute cpeaHIo0 JHHHIO TpaneLyH.

B Tpanetyn ABCD (BC || AD) ocHoBaHus pasHbI 13 1 26, oqHa 3 60Ko-
BBIX CTOPOH paBHa 5,a ZC — £A4 = 90° . Haiiaure miowmams Tpaneym.

Haligure BBICOTY TpameLHH, €ClH €e AUaroHany B3aNMHO NEepIIeH N~
KYyJISpHBI ¥ paBHbI 15 1 20.

JluaroHamm Tpamely B3aHMHO TIEPNCHAMKYISAPHBI, a CPEIHASA JAHHHA
paBHa 13. Onna u3 auaroHaneit pasHa 10. Haijre mpyryro quaroHans.

JlnaroHaine paBHOOEAPCHHON Tpamneuuy NeprneHAnKyaspHa G60KOBOH
cTopoHe. BricoTa, mpoBeJeHHass U3 BEPUIMHBI TYNOTO Yrija, ASTHT
OCHOBaHMeE Ha oTpe3kH mnuHoi 20 1 5. Haliagute miomans Tpaneuum.

Jwnaronanu tpaneumu ABCD ¢ ocHoBanusmu BC u AD nepecekaror-
csa B Touke O u paBHbI 8 U 5. Haiinqure cpeaHiolo JHHHIO TPaNeLnH,
eci ZBOC =60°.

B Tpaneuuu ¢ ocHoBaHuAMH 8 U 2 npoBeleHbl quaroHanu. Haitnure
TUIOIIa/b TPEYTOJbHHKA, CTOPOHAMH KOTOPOTO ABJIAKOTCA OTPE3KH
JuaroHasieil U GoJiblliee OCHOBaHME TpalelinH, eCJM BBICOTA Tparie-
LU paBHa 7.

Huaronamun tpaneuuun MNPQ (MQ || NP) nepecekaworcs B Touke O
TaK, yto MO : OP = 3 : 2. Haiigure nnowmanes TpeyroibHuka NPQ,
€CJIM Mo TPaNelMH paBHa §.

B paBHOGenpeHHON TpaneuuH Tymo# yron pased 120°, a meHbuiee .
OCHOBaHHE paBHO OOKOBO#f cTOpoHe M paBHO 6. Haliaurte miomaap
Tpaneuuu.

5.1.4. OxpyxHoCTB

OKpY)XHOCTh, LIEHTP KOTOPOii JIeXXUT BHYTpH kBagpata PORS, kaca-
ercs croponsl PQ B Touke K, nepecekaeT cTopoHy PS B Toukax A u B

(4B=16), a nuaronam PR — B toukax C u D, (CD =292 ) Hai-
JIUTE PaZMYC OKPYKHOCTH.,
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915.

916.

917
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5.1.5. BoinykJible MHOTOYTOILHUKH

Inomane yetsipexyronsinka ABCD pasHa 135. [Jnaronanu nepece-
KawTca B Touke O, AO0=6, OC=4 u BO:0D =2:7. Haitnure
Iowaas TpeyronbHuka AOB.

Inomane yetsipexyrombunka ABCD pasua 52. luaronanu mnepece-
Katorcst B Touke O, A0:0C =4:9, BO:0D =3:5. Haiioure 1wio-
ans TpeyroasHuka A0D.

Juaronanu uetbipexyronsHuka ABCD nepecekaiorcs B touke O.
Haiinure miomane yersipexyronsHuka ABCD, ecnv niomanu Tpe-
yronbHUKoB ABC, BCD u AOD paBHbI cooTBeTCTBEHHO 34, 80 1 168,

5.1.6. BiiucanHble M ONHCAHHBIE MHOTOYT0JIbHHKH

B paBHOGenpeHHbII MPAMOYTOAbHBI TPEYrOJbHHK BIHUCAH KBaJpar
TaK, 4TO JIBE €r0 BEPLUHHbI JIeXKaT Ha THNOTEHY3¢e, a ABe ApYrne — Ha
katetaXx. Haiinure nnmHy karera, eciiM UIMHa CTODOHBI KBajpata

paBHa ¥ TPEYTOJIbHHKA.

5.1.7. OkpykHOcTb, BNHCAHHAA M ONMHMCAHHAS OKOJIO MHOIO-

yroJbHHKA

919.

920.

921.

922.
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OKoJIO OKPYXHOCTH ONHCaHa paBHOOEApeHHas Tpamneuws, ruiouanb

KOTOpO# paBHa 23 . Oxnno ocHoBanHe Tpaneuuu B 3 pasa Gosblie
npyroro. Yemy paBHa 60KOBasi CTOpOHA Tpaneunu?

5
Oxo050 OKPY)KHOCTH paauyca 5 ormycaHa paBHOOepeHHas Tpane-
uus. [Dnomags 9TOH Tpameuuu paBHa 3.5. Yemy paBHa OokoBas
CTOpOHA Tpaneunu?
PaBHoGenpeHHas TpameLusl ONMHCaHa OKONO OKpyxkHOcTH. [liomanu

7 .
Kpyra M Tpalci1H paBHbI COOTBETCTBEHHO Z/'Z' u 47 . Haiiaure Go-

KOBYIO CTOPOHY TpamneluH.

B paBHOGeapeHHyI0 Tpaneruio, OAHH U3 YTIOB KOTOpoii paBeH 30°, a
IUIOILA/Ab paBHa 72, BNMcaHa OKpYxHocTh. Hailnute paanyc 31oit ok-

PYXKHOCTH.
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[Tnouraas npaBHILHOTO BOCBMHYTO/IBHHKA PaBHA 82 . Haiiaute pa-
JINYC OKPYXHOCTH, OITHCAHHOH OKOJIO 3TOr0 BOCBMHYTOJIBHHKA.
5.1.8. Pa3Hble 3axa4n

Toukn B W M nexar mo pasHble CTOpOHBI OT mpsMod AC,
/ABC = L/CAM , Z/BAC = LZAMC, BC =3, CM =12. Haiigu-

Te UTHHY oTpe3ka AC.

5.2. CrepeomeTpus

5.2.1. MHOTOTpaHHUKH
5.2.1.1. Ipasunbuble MHO202PAHHUKU

Jmaronans ky6a paBHa 6 cMm. Haiiaute 1uiomaas nojaHoH noBepxHo-
cTH Ky6a.

BhicoTa MpaBWILHOTO TETpPadApa paBHA 676 cm. Haitmure pebpo
3TOro TeTpaspa.

Pebpo kyba ABCDAB,C,D, paBHO 1, Touka P — cepeauHa pebpa
DC. Haitnute paccrosHie Mexay npsameiMu A4, u D\ P.

Pe6bpo mpaBwiIBbHOTO TeTpa’Apa paBHO V3. Haiigure paccrosHue
MEXIY JBYMS CKPEHIMBAIOITUMHUCSH MPAMBIMU, COAEPKAILUMH BBICOTY
1 pebpo TeTpasapa.

Pebpo xy6a ABCDA,B,C\D, paBHO 243 . Haitaure paccTosiHHE OT
BEPILHHBI A} 10 IOCKOCTH AB D).

B npasunsHoM TeTpasape MABC ¢ pebpom iz—g NpPOBEICHO Ceue-

HHe 4epe3 cepenuHy pebpa AB napamnenbHo mnockoctd AMC.
Haitnnte pacctosHMe Mex Iy TUIOCKOCTBIO CEYEHHS M MIOCKOCTHIO
rpauu AMC.

Pebpo xyba ABCDA,B,C\D, paBHO 2. Cekyast mioCKoCTh Mpo-
XOOMT uepe3 cepeauHsl pedep A4y, DD, u A,B,. Haiinute nnomanp
CEUEeHHS.
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B Ky6e.ABCDA|B|C 1Dy co cropoHoii 4('/3 NPOBEIEHO CEYEHHE Ye-
pe3 cepenuusl pedep 4,B,, B,C, u CC, . Haiinute nnomans ceyeHus.

[Tnowanes ceyeHus, MPOXOAAILETO Yepe3 peOpo OCHOBAHHUA M TOYKY
nepeceyeHHs QuaroHaneit kyba, paBHa 42 . Haiigure wiomans
HOJIHOH MOBEPXHOCTH KyODa.

Pebpo kyba paBHO 243 IleHTphl ero rpaHed ciyXaT BepIIHHAMH
NpaBWIbHOrO OKTa3apa. Hainure niomans noBEpXHOCTH OKTa3pa.

Bepumnmt 4, B, C u By xyba ABCDA,\B,C\D, coeqyHeHbl OTpe3KaMH.
O6bem nosmyuenHoro tetpasapa ABCB) pasen 10. Haiimire 00beM ky6a.

5.2.1.2. lIpusma

Haiigure mouwagb 60KOBOH MOBEPXHOCTH MPAMOit MPAMOYTOIBHON
NPHU3MBbI, €CJIH U3BECTHO, YTO OJJHA U3 CTOPOH OCHOBaHHs paBHa 7 CM,
Jpyras CTOpOHa OCHOBaHMs paBHa 8 CM, KOCHHYC YTjla MEXIYy HMMH
paBeH 2/7, a 6okxoBoe peGpo npu3Msl paBHo 11 cM.

Beicota mpaBmibHO# TpeyrobHoit npusmbl ABCAB,C; paBHa 8, a
CTOPOHA OCHOBAHHs paBHa 43 HaiinuTte paccTosiHHE OT BEPLUMHBI
A 10 TUTOCKOCTH, Mpoxoasiueii yepes cepeannb! pedep AB, AC n AA,.
B npsamoit npusme ABCAB,Cy AB = AC = 15, BC = 24. Haiinure
TaHreHC yrna Mmexnay miockoctamu ACCy u A,BC,, ecau BbicOTa
IpH3MBI paBHa 72.

B npaBunbHoii TpeyronsHoi npusme ABCA B\ C) nposeneHs! iBa ce-
YEHHS: ONHO 4epe3 BepUIMHY A, U cepeAnHbl 60KOBBIX pedep BB u
CC), a apyroe — uepe3 BepIIMHY B napanienbHO NEPBOMY CEYEHHIO.

83
CropoHa OCHOBaHHMS NPU3MbI paBHa 3 6okoBoe pebpo paBHO 6.

Haiinute paccTosHie MexXay CEYEHHAMH.

BricoTa npaBunbHOW 4YeThIpexyronbHoH npusmbel ABCDAB,C\D)
paBHa 23 , CTOpOHa OCHOBaHus paBHa 2. Haiiaure rpagycHyro Mepy
yria MeXay npsMeiMu BB, u DC|.

Bce rpanu mpusmsl ABCDA\B,C\D, — paBHble pOMOBI,
ZBAD = ZBAA, = ZDAA, = 60°. Haiinute rpanycHyio Mepy yria
Mexny npsmMoit BA; u nnockocteio BDB,.
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950.

OcHoBanue mnapamnenenunena ABCDA,B,C,D, — pom6 ABCD,
LAAB =LA AD =45°, /BAD =60°. Haiinute rpanycHyio Mepy

yTJia MeXIY TUIoCKOCTAMH rpaHeii 44,D,D v AAB\B.

B npaBunsHoii TpeyronsHoii npusmMe ABCAB,C; co cTOpoHO# 0CcHO-

BaHus 8 W BbICOTON 2v/6 Ha TIpoAo/DKeHNH pedpa BB, 3a Touky B,
OTJIOXKMIH OTpe3oK B K, paBublii BeicoTe mpu3Msl. Halimure niomans
cedyeHuA pusmsl mockocteio ACK .

BeicoTta npaBunsHoit TpeyroneHoit mpu3Mel ABCA;B,C; paBHa J5 ,

BBICOTa OCHOBAHHUS paBHa 3. Haitaure [IEPHMETP CEYEHHA, NIPOXO-
JAIEro yepes Bepnnbl B, C, n 4.

Beicota npaBHiaBHO#N TpeyronbHoit npu3mbl ABCA,B,C| paBHa 3, a
CTOpOHAa OCHOBaHMA paBHa 8. Haiiaute nepumerp cedeHus, Npoxo-
JUILLETO Yepe3 BepIIHHY A U cepeauHsl pebep 4,8 u 4,C).

BeicoTa npaBwibHOH TpeyronbHoi npu3Mbl ABCAB,C, paBHa J6 ,
CTOpOHA OCHOBaHMA paBHa 2. Haiiaute mnowmanb ceyeHus, Npoxons-
1Iero yepes BepiHbl B, C, 1 4.

B npaBHIILHOM YeTBIPEXYTONBLHOH TPHU3ME CO CTOPOHOH OCHOBAHHSA

42 w1 BrIcOTO# 83 MPOBEAEHO CEYECHHE Uepe3 JHaroHanb OCHOBa-
HHS W CepeAHHY NPOTHBOIONIOXHOrO OokoBoro pebGpa. Haiimure
TUIOIIA/Ib CEUEHMS.

OcHoBaHHe NPSIMON TPEYTroJbHON NMPH3MBI — MPAMOYTOJIBLHBIH Tpe-
yroiasHHk ¢ karetamMu 6 u 8. Touka K 5eXHUT Ha OTpe3ke, COEOH-
HAIOMIEM LIEHTPhl BIIHCAHHBIX B OCHOBaHHWE OKPY)KHOCTEH, H paBHO-
ylaleHa OT Bcex rpadeit npusmel. Hakinure 1uomanes mnosHo#H
MOBEPXHOCTH MPU3MEL.

CTOpOHBI OCHOBaHMsI IPSAMOYTOJILHOTO Mapa/Lie/ienuneaa paBHsl 3 H
4. lnaroHans napajuleNienuresa COCTaBIseT ¢ INIOCKOCTHIO OCHOBa-

1 ., o
‘HUSA YTOJI, TAHTEHC KOTOPOTo paBeH = Haiiaure naomane noiaHoH

NIOBEPXHOCTH NapaJUIeNeNuesa.

OcHoBaHMe NPsIMOTO MapaJUIeNentne1a — KBaJIpart, IVIoLaah KOTOporo
paBHa 16, BBICOTa mapamenenunena B 2 pasa 0oJbIle CTOPOHBI OCHOBa-
Hus1. Halimute rwtotaas G0K0BO# MOBEPXHOCTH MapasUlesiemIe a.
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Passeptioii 60KOBOH MOBEPXHOCTH MPABH/ILHOM YETHIPEXYTOJIHHOM
MpPHU3MBI SBISETCA KBAApaT cO CTOPOHOH, paBHoil 8. Haiigute mio-
1iab MOJIHOHN MOBEPXHOCTH MPHU3MBIL.

Ceuenne, npoxosiuee yepe3 LEHTP OCHOBaHUA W GOKOBOe peOpo
TPaBHILHOH IIECTHYTONBHON NPH3MBI, SIBISETCH KBaJAPATOM CO CTO-
pOoHO#, pasHo# 2. Hafiaute niouaas 60K0Boi NOBEPXHOCTH NPHU3MBI.

CTopoHa OCHOBaHMS NMpPaBWILHON YETHIPEXYTONbLHOM MPU3MBI paBHa
2, obrem npusmel pasen 10. Haiimure niowans GOKOBOH MOBEPXHO-
CTH TIPH3MBL.

OcHoBanyeM npsmoii npusmbl ABCDA B, C\D; cimyxut poM6 ¢o CTopo-
HOH 2 u yrnom A, paBHbiM 60°. ITnockocts BDC| HAKIIOHEHA K OCHOBA-
H1ro noz yriiom 60°. Haiinure noniagp G0KOBO# MTOBEPXHOCTH MPH3MBI.

[Inomanu aByx rpaHei HakIOHHOH TPEYroJbHOI MPU3MBI PaBHbI § U
6, yron Mexxy HUMH paBeH 90°, 6okoBoe pebpo paBHo 2. Haiigure
nomaak 60KoBO# NOBEPXHOCTH MPHU3MBIL,

Kasxoe peOpo HakIOHHOW TPEYronbHON TPH3MBL PAaBHO 2, OJHO M3
OOKOBBIX pedep COCTaBISET CO CMEKHBIMU CTOPOHaMM OCHOBaHHS
yranl 30°. Haiiaure moutans 60K0BO# NOBEPXHOCTH NPH3MBL.

CTOpOHBI OCHOBaHHMA MPAMOYTOJIBHOTO NapaslieNnenunena paBHel 3 U 4,
Uepe3 nuaroHaib OCHOBaHMs NpPOBEACHA FUIOCKOCTh, NapasuiesbHas
JHaroHalM MapajUlefienunena. JTa fUIOCKOCTh COCTABISET C IIOCKO-
CTBIO OCHOBaHMs yron 45°. Haitnure o6sem napajuienenunena.

B npamoyronsHom mnapamnenenunene ABCDAB\C\D; AB=3,
BC = # Yepes anaronans ocHoBanust AC u BepiinHy B, npose-

JieHa IUI0CKOCTh, yAaJeHHas OT BeplUnHbl B Ha paccTtosHue 1,2, Hai-
auTe 00beM napanienenunena.

CTOpOHBI OCHOBaHHS NPAMOrO Napajljienenunesa paBHb 2J2 usu
obpasyror yros 45°. Haligutre oObem mnapauieienunesa, €cild cro
MeHbIlIask JMaroHanb paBHa 7.

OcHoBaHHe NPU3MBI — KBaJgpaT CO CTOPOHOMH 2. BepmuHa ogHOro u3
OCHOBaHMH yjajieHa OT KaJOH BepIIHHBI BTOPOTrO OCHOBaHUA Ha

PacCTOosiHUE, pAaBHOE V6 . Hailzute o6bem NIPU3MBL.
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Juaronamu B\F u B|E npaBuibHOH IIECTHYTONbHOM IPHU3MBI

ABCDEFA,B,C\D\E\F| paBHbI COOTBETCTBEHHO \/g H \/7 . Haiinute
00BbeM MPHU3MBL.

OcHoBaHHe NPAMOH MPU3MBI — HPAMOYTONBHBIHA TPEYTOJBHHK C Ka-
TeTaMH, paBHBIMM 6 U 8, a nuaroHans 6onbnIei 1o rmomalm 60K0BO¥

rpasy pasHa 10 V2 . Haiinute 06beM MPHU3MBI.

OcHoBaHHe NpAMOH IPU3MBI — TPEYTOJILHHUK, ABE CTOPOHBI KOTOPO-
ro paBHbl 10. Oana u3 OOKOBBIX IpaHed MpusMbl — KBajpart, ILIO-
n1ajp KoToporo paBHa 144. Haiimute 00beM IpU3MBL.

OcHoBanue npaMoi NpuU3Mbl — poMO ¢ JHArOHASIMH, paBHBIMHU 6 H
8, a boxoBas rpaHb — kBanpat. Haiinute 06beM NpH3MBIL.

BricoTa npaBWIBHOH YeTHIPEXYTOJIbHON NPH3MBI paBHa 2, IHaro-
Hajb Npu3Mbl paBHa 6. Haiinute 06beM NpH3MBL.

OcHoBaHHEM MPAMO#N MPU3MBI CTYXHT paBHOOEApEHHAast TpaIeuns,
OCHOBaHHs KoTOopo# paBubl 11 u 21, a 60koBas cTopoHa paBHa 13.
IInomans AuaroHaabHOro ceyeHus npu3Mbl pasHa 180. Haitnute
00bEM IPH3MBIL

B HaKkJIOHHOH TPEyroJbHOH MpH3Me BBICOTa PaBHA J6 , a GokoBsie
pebpa COCTaBJIIOT C ILIOCKOCTBIO OCHOBaHMs yron 45°. ILromanu
IBYX OOKOBBIX rpaHeil paBHsi 3 U 6, a yron Mexay Humu 120°. Haii-
te 00beM NPU3MEIL.

OcHoBanneM npsamoit npusmbl ABCDA,B\C\D, sBnsercs napanie-
sgorpamM ABCD, nuaroHanu KOTOpOro IepecekaloTcs B Todke M.
O6bem npu3Msl paBeH 6. Haiinute 00beM mupamuas MA,B\D;.

5.2.1.3. Hupamuoa

B npaBwibHOH IIECTHYTOJILHOH MHUpaMHIE pPagUyC OKPYXHOCTH,
OIMMCaHHOI BOKPYT OCHOBaHHs, PaBeH 2, a yroyl Mexay 60KoBo#i Ipa-
HBIO U IUIOCKOCTBIO OCHOBaHMA paBeH 30°. Haitnute miomans 60ko-
BOH [NOBEPXHOCTH NMHUPAMHJIBL.

Bsryucaure miomaas G0KoBOi HOBEPXHOCTU IPABHIIBHOH YETHIPEX-
YTONbHOH NMHpaMupl, eciu ee pebpa paBHBI 5, a paUyc OKPYKHO-
CTH, OMMCAHHOH BOKPYT OCHOBAHHS, paBeH 3/2 .
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971.

972.

973.

974.

975.

976.

977.

978.
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Brrusicinre mwiomwans 60KOBOH MOBEPXHOCTH NMPaBHIBHON TPEYrob-
HOH MUpaMHIb], €CIH paJvyc ONMHMCAHHO# OKOJIO OCHOBAaHUA OKPYX-

HOCTH paBeH J3, aBhicora NHMpPaMHABI paBHa 1.

Hadinute niomans GOKOBOH HOBEPXHOCTH TNPaBHIBHON YETHIPEX-
YTONBHOH MUpaMH/bl, €CIM BHICOTA PaBHA 2, a IUIOCKHE YTJIBI MpH
BEPIUHHE NpAMBIE.

B npaBribHOM YeThIpeX3HAayHOH MHpaMmuze Miowanb GOKOBO# HO-
BEPXHOCTH paBHa 1672 , a nnowans ocnosanus 4. Haiimure BBICOTY
NHpaMHIbL.

Yepes ctopoHy AB OCHOBaHHsA MPaBHIILHOM TPEYTOJIbHON MHPAMUIbI

SABC npoBeneHo ceyeHue, nepoeHAHKyIApHOe GokoBoMy pebpy SC,
4

nepecekawouiee ero B touke K. M3BectHo, yto AB = 4, %zg

Haiinute nnowmans 60KOBOI MOBEPXHOCTH THPAMUIbIL.

B mpaBunbHOI TpeyronpHol nupamune SABC cropoHa AB ocHoBa-
HHs paBHa 4. Uepes cTOpoHy AB npoBedeHO CeYCHHUE, MEPNEHANKY-
spHOE GokoBoMy pebpy SC m nepecekaroiee ero B touke K. Hs-

SK 4 .
BECTHO, YTO 3 = 3 Haiinure anodeMy nMpaMuabL.

Cropona ocHOBauusA AB npaBHiIbHO# TPeyroJbHOH MMpaMKAbI paBHA
V10 . Yepes cropoHy AB mnpoBeneHo cedeHHe, MEPNEHIHKYIIAPHOE
6okxoBomy pebpy SC u nepecekaroiee ero B Touke K. U3BecTHo, 4TO
SK 4 .

— =—. Haiinure 60koBoe pebpo mupamMusl.

SC 5

B npaBuneHO# TpeyronbHoH mupamune SABC uepes cropony AB oc-
HOBaHMsA MPOBELEHO CeYEeHHE HAUMEHBILEH MIOMaAH, epeceKarolee
pebpo SC B Touke K. OTHOlIEHHE MIOIAIU CEYEHHUS K MIOLIAAH OC-

2 . SK
HOBaHHS NHPaMHUIBI paBHO 3 Haiinyre oTHOILIEHHE Xc
B mpaBunbhoil TpeyronsHoli nupamuae SABC uepe3 cropoHy AB

deBeZIEHO CceyeHHe HaHMeHbllIeH BO3MOXKHOH Muomagyd. bokoBoe
pe6p0 IIMpaMHbl paBHO 3, da OTHOHICHHUC IIoaau CEYCHUA K IIO-

1 .
maan OCHOBaHHA NMMpaMHAbl pABHO —= . Haiinure o6beM MHpaMH/bI,

V3

ecau 6oxoBoe pebpo SA nupaMusl paBHO 3.



979. OcnoBanne nupamuasl MABCD — ksaapatr ABCD co CTOpOHOH,

980.

981.

982

983

984

985

986

.

paBHO# 6. 'pann DMC v BMC neprneHAUKYIAPHBI IIOCKOCTH OCHO-
BaHuA. Touka K nenut pebpo AM B oTHOLIEHHH 1:2, cuMTas OT Bep-
uinHbl A. Haiinure paccrosHue ot Touku K 1o mwiockoctn DMC.

Croponst AB u A, B, ocHOBaHMH NpaBHIBHON YETHIPEXYTONILHOM
yceueHHOH nupamuasl ABCDA\B,C\D, paBHH 62 u 2V2 , 00KO-
Boe pebpo AA, paBHO 26 . Haiigute paccrosHue Mexay pedpom
BC u nnockocteio ADB,.

CTOpOHBI OCHOBaHHH NPABUIILHOM YETHIPEXyTobHON YCeUeHHOH m1pa-

o
muael ABCDA,B,C,D, paBHbI 2J2 u V2, a BricoTa paBua 3 Haii-
JMTe pacCTOSHHE OT BEPILUMHBI A, MEHBLIETO OCHOBAaHMA 10 MpPAMOii

cC.

TaHrenc yrima Mexay GOKOBBIMH IPaHAMHU MPaBUIBHOH TPEYTOJIBHOM

NUpaMHIbl paBEH 22 . Haiiaure rpagyCHYK0 MEpy IUIOCKOTO yria
MPH BEpIIHHE MHPAMHIBI.

BeluxciiTe BBICOTY TPEYTONbHOH NMMpPaMHIbI C PaBHBIMH GOKOBBIMH

pebpamu, ecnu ee 0O6beM paBeH , @ BCE IUIOCKHME YTJIBI IpPH

BEPILHHE NMpAMbIE.

OTHOLICHHE CTOPOHBI OCHOBAHHSA NPAaBWIBHOH YETHIPEXYTONbHOIM

NHpaMuJIbI K ee BICoTe paBHO /2 . Haiiaure rpaaycHyio Mepy yria
HaKJI0Ha 60KOBOro pebpa nUpaMHUabl K IIOCKOCTH OCHOBaHHA.

Bricota npaBuinsHOI nupamuasl SABCD pasHa 1, cTopoHa OcHOBa-

HHUS paBHa V6 . Touku Mu N — cepeaunsl pebep SC u CD cootBeT-
crBenHo. Haiinute rpanycHyio Mepy yrna mexay npamoit MN u
IUIOCKOCTBIO OCHOBAHHUSA THPAMH/IBL.

OCHOBaHHEM NHUpaMUAbl CIYXKHT IMPSAMOYTOJBHBIH TPEYTONBHUK C
kaTeTaMH 12 u 16. [Inomans 60k0BOI OBEPXHOCTH MHUPAMHUJB! PaB-
Ha 360. BepiinHa nupamuasl paBHOyaajeHa OT GONBIIErO KaTeTa M
TIPOJIOJDKEHUI MEHBLIETO KaTeTa H THIOTEHY3bI (OHH MPOAOIDKEHEI 32
6onpumii katet). HaiiauTe BRICOTY MHpaMuEL.

271



987.

988.

989

990

991

992.

993

994
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Pebpo ocHOBaHus NpaBWILHON YETHIPEXYTOJILHOH MUPaMH/Ibl PaBHO
42 M, a ABYTpaHHBIA yron rpu 60koBoM pebpe pasen 60° . Haiinu-
T€ NEPHMETP CEYEHHUs, NMPOXOMALIEro 4epe3 NHaroHadb OCHOBAaHMS
nepneHAMKYsipHO 6okoBOMY pebpy.

OchnoBanne nvpamuasl DABC — tpeyronsHUK ABC, B KOTOPOM
ZC =90°, a runoteHy3a u kareT paBHbl 15 u 9. I1nockocts, napai-
JIENIbHAs OCHOBaHMIO, AENUT OOKOBOE peGpo Ha OTPe3KU UIHHOH 3 n
6, cumras ot BepiunHsl D. Halinure nepumetp ceueHus.

OcHoBaHHEe [TUpaMHIbl — MPAMOYTOJIbHBIH TPEYTOIBHUK C KaTeTaMH
9 u 12. I[InockocTh, napaiebHasi OCHOBAHHIO MHPAMHIBL, AEIUT 00-
KoBoe pebpo B oTHOmeHUH 1:2, cuMTas OT BEepIUMHBI IHPAMHUJBL
Hainure niowmanp ceueHus.

BricoTa mpaBunbHO#H udeThipexyronbHoil nupamuasl SABCD c Bep-
UIHHOH § paBHa 2V3, pebpo OCHOBaHHA PaBHO 22 . Haitgute mno-

waab CEYEHMA, NPOXOIALLETO Yepe3 cepeAnHy pebpa SC u quaroHanb
BD ochoBanwus.

B mpaBunpHoO#it Tpeyronshoii mupamuze SABC c Bepuunoit S
Touka M nenut cTopoHy ocHoBaHuss BC B oTHoweHuu S : 4. Haii-
IMTE MIOLIAAbL CEYEHHS MUPAMUIBI IIOCKOCThIO, KOTOpas MPOXOAUT
yepe3 Touku M u A neprneHauxynaspHo ocHoBaHuto ABC, ecnu

CTOpOHA OCHOBaHHWA paBHa 61, a BeIcoTa mupamuabl paBHa 40,5,

PeOpo ocHOBaHMs MpaBHIBHOIH TPEYronbHOW MUpaMMIbl PaBHO 2, a

6okoBoe pedpo paBHO 5 . Haiinure NEepUMETp CEe4YEHHs, NPOXOas-
ILIETO Yepe3 ee BEPLIHHY H CepelHbI IBYX pebep OCHOBaHMS.

bokoBoe pebpo 1 CTOPOHA MEHBIIEr0 OCHOBAHHUS MPaBHIIBHON YeThI-

pPEXyToNbHON yCeuyeHHOH MUpaMHUIbl PaBHbI \/3\/5 -5 . Yron Mexay
6OKOBBIM pPeOpOM M IUIOCKOCTBIO OOJIBILEr0 OCHOBaHMA paBeH 60°.
Hatlianre nioniaas nonHo# NOBEPXHOCTH YCEUYEHHON MUPaMUIBIL.

OcHOBaHHEM MUPaMUABI ABIAETCH MPSIMOYTOJIbHBIH TPEYrolbHHK C
KateTamu 3 U 4. Kaxplil U3 ABYrpaHHbIX YTJIOB IIPH CTOPOHAX OCHO-
BaHMA NUpaMuIbl paBeH 60°. Bpiuucnute riow@ans 60KOBOH MOBEPX-
HOCTH MUPAMHUIBI.

B npaBunbHOI 4eThIpeXyronabHOI NUpaMuie CO CTOPOHOH OCHOBaHUsA
6 1 00KOBBIM PeOPOM 5 IIPOBEIECHO CEUECHHE YEPE3 CEPEAHHY BbICOThI



napaJuleNbHO OCHOBaHHIO. BHIYMCINTE IUIOMaAb GOKOBOM MOBEPXHO-
CTH NOTyYHBIIEHCSA YCeUeHHOMH MHpaMHIbl.

996. Bricota npaBWILHOI TPEyroJbHOH MHpaMHIpbl paBHA 2, CTOPOHA OCHO-
BaHus paBHa 12. Haiimure riomaas 60KoBOi NOBEPXHOCTH MUPAaMUJIEL

997. CTopoHBI OCHOBaHHI MPABUILHON YCEUCHHON TPEYTOIbHOM NMUpaMu-
Abl paBHBI 2 U 4, a 60KOBbIE IPaHH HAKJIOHEHB! K [UIOCKOCTH OCHOBa-
HHa nox yriaoMm 30°. Haiinure mwiomans 60k0oBOH MOBEPXHOCTH IH-
paMHIEL.

998. B npaBwibHOH YeThIpeXyroJpHOH NUpaMue OOKOBbIE MPaHH HaKIO-
HEHBI K IUIOCKOCTH OCHOBaHuA nof yraom 30°. PaccrosHue ot cepe-

JWHB BBICOTHI MUpaMHJIbl O GOKOBOH rpaHH paBHO 3. Haiianre
o0beM nHpaMHUJIBL

999. CTOpPOHBI OCHOBaHHi NpPABWIBHOH YCEUEHHOH YeThIpeXyroibHOM
NHpaMuzbl paBHbl 3v2 1 62, a GokoBoe pebpo obpasyer ¢ mioc-
KOCTBIO OCHOBaHMs yroin, paBHbli 45°. Hailnute 00beM yceueHHOH
NMpaMUJIbL.

1000. B ocHoBanuu nupamuasi SABC nexxut paBHOOCAPEHHBIH TPEYToJb-
HUK ABC ¢ yrnoM C, paBubiM 90°. Bce GokoBble pebpa mupaMuasi
paBHeL. I'panp SAC 00pa3yeT ¢ IUIOCKOCTBIO OCHOBAHHA YTOJ, pPaB-

Hblit 45°. Haiinure o6beM nupaMunsl, ecnm S4 = 33.

1001. OcHoBanne nupamuasl KABCD — KkBaapar, AHaroHajlb KOTOPOTO
paBHa 4. Pe6po KB nepneHIUKYIApHO IVIOCKOCTH ocHoBaHHs. Haii-
aurte o0beM nupaMuel, eciu KB = 6.

1002. OcHoBanune nupamuasl MABCD — npsamoyronsHuk ABCD. Kaxnoe
6oxoBoe pebpo nupamusel paBHo 13, Boicota MH rpanu MBC paBha
5, AB = 8. Hailnute 00beM MpaMUIHL.

1003. OcHoBanue nupamuasl MABCD — pom6 ABCD, npoexiiusi BEpIIn-
Hel M — Touka mepeceyeHHs JHaroHajged d3Toro pombda,
AM=AB =5, AC = 6. Haiiaure 06beM MUpaMusl.

1004. Pe6po KA nupamuzast KABC nepneHasKyaapHO TUIOCKOCTH OCHOBa-
Hud ABC. Hailimure obnem mapamumei, ecu KA=12, KB=13,
KC=4.10, LZACB=90°.
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1005. OcHoBanue nupamunsl MABC — npaBwibHbIH TpeyronsHuk ABC,
pebpo MA nepneHauKymapHO IockoctH ABC. Bricota nupaMub

paBHa NG , a Beicota MH rpanu MBC paBHa 2 \/5 . Hailgure o6nem
[THPaMHU/IBL.

1006. CropoHa OCHOBaHUsA MNpPaBWIbHON TPeyrojbHON NHUpPaMUIbl DaBHa

43, anodema pasHa 4. Haiigure 06beM mupaMusl.

1007. BoicoTa npaBMIbHOH YeTHIPEXYTOJLHOH NMUpaMUIbl paBHa 3, a mio-
cKuii yron npu BepuiiHe paseH 60°. Hafinute 06beM nmupamMunpl.

1008. Ocnopanve nupamunsl MABCD — npsaMoyronsHuk ABCD co ctopo-
Hamu 3 u 4. Pebpo MA nepnenmuxynspHo mwiockoctu ABC, a mioc-
kocte MBD obpa3syer ¢ Heit yron, pasHblii 45°. Haiinqute oObem nu-
pamMuBL.

1009. OcnoBauueM nupamuasl SABCD cnyxut kBanpat ABCD co ctopo-
Hoit 24/3. T paHb SAD HakJIOHEHa K IUIOCKOCTH OCHOBAHHMsA IOJ YT-
noM 60°, a rpane SBC nepneHAMKYIApHa K TUIOCKOCTH OCHOBAHMS.
Haiinure o6beM nupamMusl.

1010. OcHoBaHMe MUpaMHBl — NMPAMOYTOJILHHK, CTOPOHBI KOTOPOTO PaBHBI

6v5 u 125 , @ Bce OOKoBble peOpa MUpaMHUABI PAaBHBI APYT APYTY.
Cexymias IW10CKOCTh @ MPOXOAMT Yepe3 BepILMHY MUpaMHUIbl H Cepe-
JHHBI IByX CMEXHBIX CTOPOH OCHOBaHHA. KocHHyc yIiia Mexmy rioc-
KOCTSMH OCHOBaHMA U cevyenns paeeH 0,6. Haiinute o6neM Tpeyrosnb-
HOM IMHUPaMH/IbI, OTCEKAEMOH OT JaHHOH IIMPaMHUABI [UIOCKOCTBIO 4.

5.2.1.4. Pasuvle 3a0auu

v

1011. Yron Mexay IIOCKOCTSMH NMPaBWIBHBIX TpeyronsHukos ABC u ABD
pasen 60°, AB = 4. Haiimire paccrosHue ot Touku D 1o miockocti ABC.

5.2.2. Tena BpameHus

5.2.2.1. Kouyc

1012. B yceueHHOM KOHYCe paauychl OCHOBAHHMid paBHBI 5 H 2, a BHICOTa
pasHa 4. Haiiaute niomaas 60KkoBOi MOBEpXHOCTH KOHYCA.

1013. [Tnowmansr 60kOBOIH MOBEPXHOCTH KOHYca paBHa 72w, a JUAMETp OC-
HOBaHUs paBeH 6. Haiinute nepuMerp 0CeBOro ce4eHus KoHyca.
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1014. Xopoa ocHOBaHHMs KOHyca cTaruBaer ayry B 120°. CeueHue, mpoxo-
JsIee yepes 3Ty XOpAy M BepLIMHY KOHYCa, COCTaB/SET C IUIOCKO-
CTBIO OCHOBAHHA yrod, paBublil 45°. BricoTa KOHyca paBHa 45 . Hait-
JMTE IO s OOKOBOM MOBEPXHOCTH KOHYCA.

1015. O6pa3yromasi yceueHHOro KOHyca paBHa 2. JlHaroHajlb OCEBOrO ce-
9CHUA NEPHEHAMKYIIPHa GOKOBOH CTOPOHE CEYEHHA H HAKJIIOHEHA K
IUIOCKOCTH OCHOBaHHA mox yrioM 30°. Haiinute miomans 60koBoi
MOBEPXHOCTH YCEYEHHOTO KOHYCa.

1016. ITpssMOyTONbHBIN TPEYTONBHUK C KaTe€TaMH 3 M 4 BpaillacTCsi BOKPYT
NpsiMOH, Mpoxojsileil Yepe3 BEPUIMHY MEHBILEro OCTPOro yria H
napajUleabHON MpOoTHBONEXaleMy kareTy. Haiigure maowans no-
BEPXHOCTH Tela BpaLIeHHUs. '

1017. Panuyc ocHOBaHHsI KOHYyca paBeH 6, a IUIOLIagb OCEBOr0 CEYEHHS
paBHa 1 8. Haiinute o61neM koHyca.

1018. B xoHyce yepe3 ero BepuiMHy nox yriom 60° K OCHOBaHHIO IpoOBe-
JIEHa IUIOCKOCTb, OTCEKaloMIas OT OKPYKHOCTH OCHOBaHMs AYyTy 60°.
Bricota koHyca paBHa 3. Haiiaute ero oonem.

1019.B xoHyce npoBeIeHO CedeHHe MapajlieIbHO OCHOBaHMIO. Paauyc
OCHOBaHHsA paBeH 4, a ruonfagsr cedeHus pasHa 4n. Haiigure 065-
eM 00pa30BaBLIETOCA YCEYeHHOro KOHYyca, eclii 06beM KOHyca pa-
BeH 80.

5.2.2.2. lllap u cghepa, ux ceuenus

1020.B mape npoBeleHO [Ba B3aUMHO NEPHEHAUKYIAPHBIX CEYEHMS,
IUIOIIAb KKIAOTO M3 KOTOPHIX paBHa 144. PaccTosHue OT HEeHTpa
mapa a0 oOmel Xopabl 3THX Ce4eHHH PaBHO 9\/—2_ . Haiigure 0o6beM
mapa.

5.2.3. KomOnnanuu Teua

1021. OcHoBaHHe NMUPaMHIBl — MPAaBWIBHAIA TPEYTONBHUK CO CTOPOHOIM
1. /iBe rpaHl MHpaMuABl MEPIEHIUKYIAPHBI IIOCKOCTH OCHOBaHHA,
Beicotra mupamuan! paBHa 2. Haiinure pamuyc onuMcaHHOro OKOJIO
MMpaMHIBI Iapa.
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1022. Ctopona ocHOBaHHS NPaBUILHOH TPEYroNbHOM MUMpaMUIbl paBHa 6,

a 6oKkoOBas rpaHb HAKJIOHCHA K IUIOCKOCTH OCHOBAaHHA IO YoM
60°. Haiinure paauyc BHHCAaHHOTO B MHpAaMHAY LIApa.

1023. boxoBoe pedpo NpaBHILHON TPEYTObHON NUPaMKALI paBHO | H 00-

pasyeT ¢ I10CKOCThI0 OCHOBaHUA yroja 60°. Haiiaure miowans 60-
KOBO# [I0BEPXHOCTHU BIIUCAHHOTO B UPaMHAY KOHYcCa,

1024. TIpsaMoyTonbHBIi TPeYroJbHHK ¢ KaTeTaMi 2 ¥ | BpaiaeTcs BOKpYT

6osbiiero katera. Haliqure miomans cgepsl, ONMHCAHHOK OKOJIO Te-
J1a BpailleHus.

1025. O6wveM Tpeyronbroii nupamuast pasen 270. Hailnute o6beM nupa-

MH[Ibl, BEPUIITHAMH KOTOPOMH SBJIAIOTCSA TOUKH MepecedeHUss MeauaH
BCEX I'PaHeCi JaHHOH MHPaMHUAbL.

1026. B yceueHnblif kOHYC BIHCaHa MpaBHiIbHAs TPEYroJbHAs yceyeHHas

nupamuaa. Pagnycel ocHoBaHHI KoHyca paBHBI | M 4, a o6pa3syro-
11as paBHa 5. Haiiaute 06beM ycedeHHOH MUpaMHIBbIL.

1027. Jige paBHbie OokoBbie rpauu AKB n CKB TpeyronbHoil mupaMuabl

KABC neprieHauKyJSIpHB! IDIOCKOCTH OCHOBaHMs, a rpaib AKC Hakio-
HEHa K TUIOCKOCTH OCHOBaHus nox yriom 45°, LABC=60°. Pagnyc

111apa, OMHMCAHHOTO OKOJIO MHPAMUBI, paBcH 5\/3 . Haitmte o6bem nu-
PaMHIBL.

1028. Okono npaBuIbHON UIECTHYTOJNILHOH NPH3MBI ONHMCAaH UMJIHHID,

Iolaae O0KOBOH MOBEPXHOCTH KOTOPOTO paBHa 127+/3 . Paccros-
HME MEXIY AHAroHanbio OOKOBOM I'PaHU NMPHU3MBI U OCBIO LIWIIMHApPA

paBHO J3 . Haiinure o6bem MPU3MBIL

1029. OcHoBaHueM nupamunsl SABCD spnsercs pom6 ABCD, Gonbiuas
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JMaroHaJlb KOToporo obpa3syer co cropoHoit yron 30°. Bce aByrpaH-
HBIE YIUIbl IpH peGpax OCHOBAHHS NMUpaMHabl paBHbL. [Lnockocts a,
napajulelibHasi [JIOCKOCTH OCHOBaHHMs, [IEPECEKAET BBICOTY MUPaMHIbI
SO B touke T T1ak, uro ST : TO =2 :3. B obOpazoBaBiIyIOCs ycedeH-
HYIO NMpaMHUIYy BIHCAH UWIMHAP, OCb KOTOPOTO JIOKHUT HAa BBICOTE
NHpaMHUIbl, 8 BEpXHEE OCHOBAaHHME BIHCAHO B CEYEHUE NUPAMUJBI

IIOCKOCThI0 a. OObeM LMIMHApa paBeH 7273 . Haiiaure obbem
nupaMubl SABCD.



1030. OcroBanne ABC npaBwibHO# TpeyronbHoi mupamuasl MABC snu-
CaHO B OCHOBaHMe IMJIMHIpaA C LeHTpoM B Touke O). LleHtp BTOpOro
OCHOBaHMA — Touka (O, — NexuT Ha npamoii MO,. O6vem nupamu-

Jbl paBeH 45, 00beM 1IUTHHIApPA PaBEH 487r\/§ . Haiinurte oTHOLIEHME
MO] . MOz.

1031. Pe6po ocHOBaHHS NpaBWIbHOH TpeyroiabHOH mnpu3smsl MNPMN,P,
paBHO 6. CeueHHe MpPU3MbI, MPOXOMILEE Yepe3 TOYKY HepeceycHHs
MEIHaH €€ OCHOBaHMs MapajviesbHO rpaHu MM NN, saBisieTcs KBaj-
patoM ABCD. B npusMe pacnonoxeH LUWIHHAP TaK, YTO OAHO €To
OCHOBaHME BIMCAHO B kBaapaT ABCD, a Apyroe OCHOBaHHUE JIEXHT B
rpanu MM\N | N. Haitnure o6beM LIIHHIpPA.

1032. B npsmyto npu3My, B OCHOBaHHH KOTOPOH JISKHT poMO ¢ yrioMm 45°,
BOMCaH HWIHMHApP. PaccrogHne MexXny ocbi0 LMIHMHIAPA U JHaroHa-
JIbI0 OOKOBO# rpaHH NMPH3MbI PABHO V2 . Haiiaure miousaas nonHoit
MOBEPXHOCTH IIHHAPA, e€CIH 00beM MPU3MBI paBeH 16.

1033. Baytpu npasuisHoro terpasapa ABCD ¢ pedGpoM, paBHbIM 12, pac-
MOIOXKEH KOHYC, BEpIIMHAa KOTOPOTO SIBIAETCH cepeuHoil pebpa
CD. OcHoBaHHe KOHYca BIIHCAHO B CEYECHHE TETPa3apa, NpoXoadIlee
yepes cepeauny pedpa BC napamnensHo npsaMeiM CD u AB. Haiinu-
Te 00bEM KOHYCA.

1034. [Tnomaau ocHOBaHHH NpPaBHILHOW YCEYECHHOH YETHIPEXYTojbHOH
nupaMuabl paBHb 4 U 100, a anmodema paBHa 5. Haiigute o6bem
BITHCAaHHOTO B MUPaMHIY YCEYEHHOI'O KOHYCA.

1035.B map pamuycom J11 Brmcana MpaBHIbHAsA TPEYTOJIbHAA MPH3Ma
ABCA\BCy. Yron Mexay npamoit AB; u mnockocteto ACC) paBen
45°. Haiinute 06beM NPH3MBL.

1036. OcsoBanne nupamMuasl — tpaneuusi. O6beM nupamuasl paseH 540.
Haiinure o6beM nmupamuabl, BEpIIMHAMH KOTOPOH CIIyXaT TOYKH
niepecedeHUss MEIMaH BCeX rpaHeil JaHHOH MUpaMUABI M TOYKA mepe-
CCYECHHS AUAroHasel OCHOBaHHUA.

1037. B Tpeyro/bHOil HAKTIOHHOM PU3ME TOUKH MEPECEUCHHs JHATOHATICH
ee OOKOBBIX I'DaHEH M TOYKH NEPECEYCHHs MEIVaH €€ OCHOBaHHMi
ABIAIOTCS BEpPLUIMHAMM HiecTUrpaHHHka. Haiimure oTHomeHue ero
06BeMa K 06beMy JaHHOH TPEYTONBHOMH MPH3MBI.

277



1038. OcHoBaHHEe NPAMOI YETBIPEXYTOABHOMH PH3MBI — IIPAMOYTOJIBHHK.

HuaroHans npu3Mel paBHa 35. PaccrosHiue Mexay CKpeLIHBaIOILU-
MHCS TPSMBIMH, COIEP)KAWIMMH [IMaroHajJb OCHOBAHHUSA MNPH3MBI U
6okoBoe pebpo npu3Msl, pasHo 15. Haiigure oObeM LuanHapa, ONMHU-
CaHHOTO OKOJIO JAHHON IPU3MB!.

1039.B map paguycom V30 Brmcana NpaBHIbHASA TPEYTONbHAsA MpHU3Ma

ABCA,\B,C,. Yron Mexny npsamoii AB, u mnockocteio ACC, paBeH
30°. Haiinute 06beM NPU3MBL.

1040. B map BnucaHa mpaBuibHas TpeyronbHas npusmadBCA\B,C,, 06b-

€M KOTOpO# paBeH 7232 Vron Mexay npsaMoi AB| u MI0CKOCTBIO
ACC, pasen 45°. Halipute paauyc mapa.

1041. OcHoBaHue nmpaBwiIbHOH nupamunbl MABCD — kBanpar ABCD co

cTopoHoH 4. [TnockocTs # napasiensHa MIOCKOCTH OCHOBaHMsA IMH-
pamHabl U nepecexaet pedpa MA, MB, MC v MD B Toukax P, O, R u
S cootBercTBeHHO. HibkHee ocHOBaHHe LMIMHAPA BIIHCAHO B OCHO-
BaHMe nupamuasl MABCD, a BepxHee — OMUCAHO OKOJIO OCHOBaHMs
nupamuasl MPQORS. Haiinute o6beM nupamuast MPORS, ecnu 00b-
€M HIWIMHApa paBeH 127 .

1042. B npusme ABCA,B,C; ocnoBanne — tpeyronbHuk ABC-co cropo-

HaMH AB = 6, AC = 8, BC = 10. Bepmuna konyca M nexur Ha pebpe
AA,, npuueM AM : MA, =2 : 3 n Touku A, B n C nexar Ha OKpyX-
HOCTH OCHOBaHMs KoHyca. Haiinute o6beM Mpu3Mel, €ClIM MIOLLAAb
BCEH MOBEPXHOCTH KOHYCa paBHa 557 .

1043. B xy6e ABCDA\B\C\D,: A,Cy, A{D v C\D -— nuaroHanu rpaHet

A\B\C\D; w AA\D\D w DD\C,C cootBeTcTBeHHO. B Tetpasap
D\A,C\D BriucaH KOHYC TakK, YTO €ro OCHOBAaHHME BIIHCAaHO B Tpe-
yronbHuk A;C\D n D) — ero Bepiunna. Halinure o6bem GonbiueH
W3 YacTeif, Ha KOTophie Ky0 AenuTcs IWiockocTbio A,C1D, ecnu 00b-

Vg
€M KOHYyca paBeH e

1044. Oxo10 NpaBUIBHONH TPEYTONbHOH NpHU3MBbl onucaH uUuaMHAp. ILio-
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PEHIEHUE TPEHUPOBOYHbLIX TECTOB

Pewenue eéapuanma Ne 5

Yacrts 1

B1. Tax kak 20 tetpaneii crost 120 pybneii, To Ha 200 py6neii noky-
nareiab noxy4dT ckuaky 10%, To ects omHa TeTpanb oboinercs eMy B
6-0,9=5,4 py6. Torna Ha 200 py6Gneii oH cMoxeT KynuTh 37 TeTpa-

Jei(nemnum 200 Ha 5,4 ¥ OKpyTIIAiEM BHH3).
Omeem: 37.

B2. Ilo rpaduxy BuIHO, YyTO TemmepaTypa Obuna Beimie 8 rpaaycoB
Mexay 5 u 11 yacamu, To ecTh Ha npoTsDKeHUH 11 — 5 = 6 yacos.
Omeem: 6. '

B3. [1o ¢popmyne paccTosiHus MeXIY OBYMS TOUKAMH HMEEM:

AB=\[(-3-(4))’ +((-D-(=4))’ = VP +3 =1+9 =110
S sco 2‘/5‘\/E=10

Omeem: 10.

B4. B nepsom cirydae A. sammatut 18990 + 5990 + 2990 = 27970 p.,
BO BTOpoM ciyyae — 18990 + 5990 = 24980 p., B TpeTbeM ciiyyae —
18990 + 2990 = 21980 p.

Haumenpias cymma — 21980 p.

Omeem: 21980 p.

BS. 42 =64=4%;2_x=3;x=-1.
Omeem: —1.

2
B6. 49(1 - cos® o) = 49sin’ a = 49 G) =49%§- =25,

Omeem: 25.

B7. Hcnons3ys 0CHOBHOE NOTapH(PMHUECKOE TOXAECTBO, HMEEM:
3.6%°=3.5=15
Omeem: 15.
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B8. f(x) > 0 na otpeske [4; 3], mosToMy dyHKIms y = f{x) Bo3pacTaeT
Ha [4; 3] 1 npHHUMaeT HaubobIee 3HAYEHNE B NPABON ITPAHUYHOM TOY-
K€ OTpe3Ka, Ha KOTOPOM OINPEAEIEHa, T.€. B TOUKE Xo = 3.

Omeem: 3.

B9. B npasunsHoii npu3Me GOKOBBIE I'PaHU SABJIAIOTCS PABHBIMH IIps-
2
MoyronbHukamu. ClieoBaTeNbHO, Sgox =63 -7 =126 cM”™.
Omeem: 126 cMm".

B10. [Ipu Opocanuu OxHOH MOHETHI ABAXIbl BO3MOXKHBI HMCXOMBL:
opel—opeJl, Opel—pellKa, pellika—opel, pelika—penika. [1o oaHoMy
pa3y opesl M pellka BIIaAyT B ABYX Cllydasx U3 4eThIpex.

p=2_1
4 2
Omeem: 0,5.

B11. Ilycts pebpa ucxonHoro mapajienenumnena paBHut a, b u ¢. To-

raa uMeeM: abe = 64.
[Tocne yMeHbleHHs Kaxaoro pebpa napawienenurnena B 4 pasa ero

o6beM Oyzer paBeH
ab c abc 64

Omeem: 1.

B12. KameHnb ynageTt, Korja ero BbICOTa CTaHET PpaBHOW HYJIIO.
h)y=5-4t—-7=0;

F+4r-5=0;
D=16-4-1-(-5)=136;
4+
L,= 4_6, 11=1;12=-5.
' 2

Tak kak { — BpeMs U HE MOXET ObITh OTPHLATE/ILHBIM, TO NOJYYaeM,
4YTO KaMEHb yaJeT yepe3 | cexyHay.
Omeem: 1.

B13. IIyctk ckOpOCTE MOTOLMKIIMCTA PaBHa V; KM/4, a CKOPOCTEL aBTO-
MOOHIMCTA paBHA v; KM/Y.

M3 ycnosus 3ajauu moaydaeM, YTO pacCTOSAHHE OT TOYKH HX BCTPEYH
1o A paBHo 0,75v, (Tak xak 45 munyT — 310 0,75 yaca), a paccTosHUE OT
TOYKH MX BCTpeyH 10 B paBHO 3v|. Tak kak 10 MOMEHTa BCTPE4YH aBTOMO-
OMJIMCT M MOTOLMKJIUCT €XalId OJHHAKOBOE BPEMS, TO MOXXHO COCTaBHUTDb
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ypaBHEHHE: =—

0,75v, 3y
v v

2
V-

, U3 KOTOPOro nory4yacém COOTHOILLEHHE —27 =4 N
41

H3 KOTOPOTO HMEEM V; = 2vy,

Bpems, 3aTpayeHHOe aBTOMOOMIMCTOM Ha BeChb IyTh,

paBHO
+0,75-2
2)]——(-)-’—7—-—‘—)1— =2,25 yaca.
2v1
Omeem: 2,25.
t}
B14. y=?+212 -5t-2
Haiinem xpuTHyeckue TOYKH GYHKLHMH:
-4+
Yy =F+4t-5=0;D=16+20 = 36; f, =——6; Hh=-56=1
’ + - +
4 L L .
-5 1 x
B neppoii Touke GyHKINA )’ MEHSET 3HAK C IUTI0CA Ha MHHYC, MTO3TOMY
t; = =5 M ecTb TOYKa MakcMMyMa (a BTOpas HalileHHasd TO4YKa SBJIACTCA
TOYKOH MHHHUMYMa).
Omegem: -5.

Yactb 2
C1.
y

/
N

3
2

oA
=y

2sin* x-7sinx—4=0
=0 {-3tgx>0

cosx#0

2sin’ x—7sinx — 4
J—3tgx
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sinx=4

sinx=—l sinxz_l
2

tgx <0 & |tgx<0

cosx#0 cosx #0

x=—%+2nn,neZ

Omeem: -%4' 2nn,neZ:

C2.

B
Iycte SDH — pByrpaHHBIH yroNl MpH OCHOBAHWH NPABHIILHOM Tpe-
yronbHoit  mupamuasl  SABC. Torma yron SDH paen 60°.

a
HD=r =W§— =1, rae r — paguyc BNHCaHHOH B PaBHOCTOPOHHHI Tpe-

yronsHUK ABC OKpYXHOCTH, a @ — CTOpPOHA 3TOr0 TpeyrojbHuka. M3
NpAMOYToIbHOro Tpeyronbuuka SHD HaxonuM SH = HD - tg 60° = V3.
O0bem nupaMuabl paBeH

Lo 1 &*3 1 1243
V=8, SH== SH————\/— 3.
3 Siac 3 4 3

Omeem: 3.

C3. HepaBeHCTBO SKBHBAJIEHTHO COBOKYITHOCTH

4-x=0; x=%*2;
4-x’>0; xe(=2;2);
{xz +4x+520. {-\“ER-
B utore umeem x € [-2;2]. Omeem: x e[-2;2].
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C4.

B
D E
A F C

Ilycts B mpaMoyronsHOM TpeyronbHuke ABC ¢ katetaMu AB =2 u
AC = 6 Buucau kBagpat ADEF.

O0603HaYHM CTOPOHY KBafIpaTa 3a X.

TormaBD=2-x, FC=6-x.

Tpeyronsuuku BDE u EFC nogoOHbl O ABYM YriaM, OTCIOAa HMEEM:

2—x x

x 6-x
PeluuB mojyuyaeMoe M3 9TOr0 COOTHOLIEHHS KBaJpaTHOE YPaBHEHHE
Q2-x)}(6-x)= X%, HOJTy4uM X = 1,5, HO3TOMY NepHMeTp KBaapara paseH 6.
Omeem: 6.

CS. BrIpa3uM H3 BTOPOTO YPaBHEHHSA CHCTEMbI IEPEMEHHYIO ) YEPE3 X
Y MOICTABHM B NEPBOC yPaBHEHHE CHCTEMBI:

y=5-2x; a* 7 =3x-17.

BBens HOBYIO NMEPEMEHHYKW [ =3x—7, MOJYYMM YpaBHEHHed =T .
Tak KaK MepeMeHHbIE X,y | { CBA3aHbI JTHHEHHLIM 00pa3oM, TO JUTsl CyIle-
CTBOBAHHs POBHO JBYX Pa3lIMYHBIX PEIIEHHH M3HAYaIbHOH CHCTEMBI J0C-
TATOYHO W HEOOXO0MHUMO, 4TOOB! CYILIECTBOBAJIO POBHO 2 Pa3MYHBIX pelle-
HHSA Y ypaBHeHHs a' =1 .

IIpu ae(0;1) neBas uacTh ypaBHEHHS SBIAETCS MOHOTOHHO YOBI-
satomeii QyHKkuueil, a npaBass — MOHOTOHHO BO3pacTalolleH QyHKIHEH,
[03TOMY Yy ypaBHEHHMA a' =! CyWEeCTBYST €IHHCTBEHHBIH KOPEHBH IPH
9TUX 3HAYCHHUAX MapaMeTpa a.

Ipu a > 1 y panHoro ypasHeHHs Moxet ObiTh 0, 1 Wi 2 KopHs, npH-
4eM IPaHHYHBIM CITy4aeM SBNSETCS CIydail KacaHus MPAMOH M MoOKa3a-
TenbHON QyHKIHH.

Omnpeznenum, Npu KakOM 3HAYE€HUH MapaMeTpa mpsAMas y=1? Oynmer
ABJIATHCS KacaTeNnbHOM K rpaduky QyHKuMu y=a'.
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YpaBHeHHe KacaTesIbHOM K rpaduKy QyHKUMH y =a' B TOUKe £ =1, :

\ a“lna=1
[}

y=a"+d"Ina(t-t) =t

a*—d"Ina-1,=0

1
3 BTOPOI0 YpaBHCHUS HMECM! t() = T_— , IOACTaBUM ITOJTYUYECHHOE BbI-
na

pakeHHE B NEpBOE ypaBHEHHE CUCTEMBL: ™ = o
na

B3aB HaTypansHbIii torapudm or 06eHx yacTeH NONy4eHHOTO YpaBHeE-
|

nus, nojyuuM: 1=—In(Ina);lna=e';a=e*.

Hcxonnas cucrema Oyner MMeTh POBHO JIBa Pa3fIM4HBIX PEILICHHSA TPH
1

ae|l;e

i
Omeem: a €| l;e¢

34
7-n’
Tax xak no yciosuio m,ne N, 1o ne{l;2;3;4;5, 6} (unaye m Oyner

C6. Bbipa3ziM U3 ypaBHEHHA m : m =

OTPHLATENBHBIM).

[ToacraBuB 3TH 3HauyeHHs n, NOSyYaeM, 4TO m OyAeT HATypalbHbIM
TOJIBKO NIPU 1 = 5 U n = 6, cooTBETCTBEHHO M = 17 u m = 34.

Omeem: (17, 5), (34, 6).
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Pewenue sapuanma Ne 15

Yacts 1

B1. Tlocne noseimenus croumoctd Owmiera Ha 10% 1 Ouner crader

crouts 230- %:253 py6ns. Ha 800 pyGneit mMoxHO Oyner Kymurhb

3 Ounera, T.K. 4 Onnera croar yxe 4-253=1012 pyOneit, To ecThb
800 pyOneii He XBaTUT 1 NOKYNKu 4 OUNETOB.
Omegem. 3.

B2. Ilo rpatduky BHIHO, YTO AaBlEeHHE B NapoBOii TypOuHE OBINO BbI-
we 4 armochep Mexay | u 7 MHHYTamu, TO €CTh Ha HNPOTHKECHHH
7 — 1 = 6 MuHYyT.

Omeem: 6.

B3. 13 pucyHka BHIHO, 4TO OCHOBAaHHE MapajuiesorpaMMa paBHo 7 cMm,
a ero BBICOTA, OMYLICHHAs Ha OCHOBaHHE, paBHa 4 cM. [Lnowans nmapanne-
norpamMma pasHa 7-4 = 28 (cM?).

Omeem: 28.

B4. I1yts yepe3 B cocraiser 120 kM, Ha 3TOT NyTh MOTOLMKJIUCT 3a-
tpatut 120 : 80 = 1,5 yaca; Ha nyTh HanpsMUK OH 3aTpatuT 116 : 58 =

= 2 yvaca; nmytb depe3 C coctaBisger 100 xM, Ha 3TOT NyTH OH 3aTPAaTHT
100 : 80 = 1,25 yaca. Haumenbiuee Bpems cocrasiuser 1,25 yaca.

Omeem: 1,25.

BS. V3-2x=5;3-2x=25; x=~-11
Omeem: —11.

B6. Tak xak TpeyroynsHuK ABC npAMOYTOJIBHBIH, TO

a5 _ i1 i g

sinC == , nostomy AB =

Ho TEOpEME l'lmbaropa

BC2=ABz+AC‘—36BC2+25 BC=6.

Omeem: 6.

B7. 21881 _3log,16 _plog,9 _3logd _g_4_5,
Omeem: 5.
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B8. 3uayeHue npousBoaHol GyHKuMH y = f{x) B TOUKE X( COBNANaET C
TAHIEHCOM YIJla HakKJOHa KacaTelbHOM K rpadHky AaHHOHW (YHKLHH
B TOYKe C abCLMCCOM Xo, KOTOPBIH B CBOK OYepeb PaBEH YTI0BOMY KOd(-
¢uunenty. M3 rpaduka nosyyaem, 4To yriosoi koddouieHt paseH 1.

Omeem: 1.

B9. [Tnomans noJiHOM NOBEPXHOCTH KyOa paBHAa CyMMe IUIOLIAEH ero
- 2 2
HIECTH PABHBIX IPaHel, T.€. S,on = 6a’> =24 cm>; otcionaa’ =4;a=2.

Omeem: 2.

B10. IIpn OpocaHun [BYX HIrpajbHbIX KOCTE€H BCEro BO3MOXKHO
6 - 6 =36 1ucxonoB. 5 04KOB BHIMAAET B cryyasx: 1 +4;2+3;4+1;3+2,

T.e. B 4 ucxogax. P = i=éz0,l-l.

Omeem: 0,11.

B11. ITycts pebpa vicxoaHoro mapanienenunena pasHel a, b u c. To-
rna umeem: 2ab + 2bc + 2ac =16 .

[Tocne ymeHbleHus kaxzaoro pebpa napanienenunena B 4 pasa ero
MJIOLIaAb MOBEPXHOCTH OyaeT paBHa

)4 b b ¢ a c_ 2ab+2bc+2ac 16
S=20 4%ty 16 16

Omeem: 1.

=1.

B12. KaMeHb ynageT, Korzaa ero BeICOTa CTaHET PaBHOH HYJIO.

W) =15-2t—1¢;

2 +2t-15=0;
D=4-4-1-(-15)=64;
ho= ’2;8 =3,=-5.

Tak kak t — BpeMs M HEe MOXET ObITh OTPHUATENBHBIM, TO [1OJy4aeM,
YTO KaMeHb YTaJeT Yepe3 3 CeKyHbL.
Omeem: 3.

B13. IlycTs CKOpOCTb JIONKH B HEMOABHXHOH BOAE paBHa v km/4, a
BpEMsl, 3aTpaueHHOe MPH ABHXECHUM MPOTHB TEUYEHH, PABHO ! 4.

U3 ycioBus 3aaa4u ronyyaeM CIEAYIOIYIO CHCTEMY YPaBHEHHI
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84 84 e 84 B4 =1;
V=Upqy Uty v-1 v+l

84v+84-84v+84=v2-1; 168=v>-1; 0v°>=169;v =13.

Omeem: 13.

B14. y=2\/§cosx+3x—n.
HaiineM xpuTHYECKHE TOYKH QYHKIMH:

y'=—~2\/§sinx+3=0; sinx=—\/2§; t=(—l)"%+rrn,neZ.

Tak kak te[—g;ﬂ}, TO t=%. B 3T0it TOYKE MpoU3BOAHAA MEHAET

2

3HaK € IUIKOCA Ha MHHYC (nposepl;re CaMOCTOﬂTCJ'lLHO!), MOYTOMY ¢ =§

€CTh TOYKa MaKCUMyMa (a BTOpas HaifIeHHas TOYKA ABJIAECTCA TOYKON MH-

HUMyMa). 3HaueHHE QYHKUHMH B TOYKE MAKCHMyMa PaBHO \/‘5 .

Tak kak 3TO JIOKalbHBIA 3KCTPEMYM, TO HaAO NPOBEPHTb 3HAYCHHE
T T 5n

QyHKUMH B KOHLIEBBIX TOYKaX OTpe3Ka [—5,%] : f (—5)— >

f (g) = % . CnenoBatensHo, HaubonbIIEe 3HaYeHHE QYHKIMH PAaBHO NCY

Omeem: \/5 .

Yacts 2

C1. CnenaeM 3amMeHy B IepBOM YpaBHEHHH CHCTEMBI f =COSX H pe-
IIMM KBaJpaTHOE YPaBHEHHE.

262 -5t+2=0;
D=25-4.2.2=9;
t1,2 =5%43;t1 =2, 12 =O,5.

Tak kak ¢ = cosx, TO HOAXOAMT JIMIIb BTOPOH KOPEHB, O3TOMY
/4
cosx=0,5; x =i—3—+27m,neZ
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[ToacraBuM 3HaueHHE x BO BTOPOC YPAaBHCHHE CHCTEMBI M 110JTY4YHM

8:0,5-2y=3;y=0,5
Omeem: x = 3+2frn neZ;y=0,5.

C2.

[To ycnoButo yron SMH pasen 60°. HM === % Ortciona

a
2

SH = HMtg6O°—3\2/_ SM_,/93 % 3.

ITnomags NOAHOH NOBEPXHOCTH NMUPaMHIbI paBHa

S=4'(%~a-SM)+a2 =4~(%-3-3)+32 =27.

Omeem: 27.
C3. Brinuiem O/13 nepaBeHcrtBa:
x>0 x>0
x#2 oix#2 =
logzx—log% x>0 log, x(1-log, x) 20
x>0
1<x< \/E
S\ X#F \/E =
0<log, x<1 V2<xs2
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[Ipu naHHBIX 3HAUEHHUAX APIYMEHTAa HMEEM:

1-24/log, x - log% Y e 2(1-1log, x) - 2,/log, x(1-log, x)

2log, x -1 2log, x -1




og e <

J1-log, x(z\{lo;zligjf‘\/logz x) c0o ﬁlogzx > Jlog, x &
log2x>—21-
log, x#1

1
log, x < 5

= log2x>l®[

x#\2

2 x#2

x#2

CrenoBatenbHO, pelIcHHEM ypaBHEHHUs OYIyT BCe 3HaUCHHUS apryMeH-
Ta u3 O/13, 3a UCKIIIOUEHHEM X = 2,

Omesem: [l; \/5) U(\/E; 2) .

C4.

Iockonsky ayru AB u CD pasusi 90°, To ueHTpanbubie yrisl AOB u
COD pasusb 90°, nostomy tpeyronsiuxu AOB u COD SBASIOTCS PaBHbI-
MH U NIPSIMOYTONLHBIMH.

Ipamele AB u CD napannenbHsl, CA€A0BaTENbHO, PACCTOAHNE MEXIY
HUMH paBHO PQ = 2-OP, rae OP — 3TO BBICOTa paBHOOEAPEHHOTO Tpe-
yromsHuka AOB. Tax kak yron ABO pasen 45°, T0 IpsAMOYTOJIBHBIN Tpe-
yroneHUK BPO Tatoke paBHOOeapenHblit u AB = 2:OP = 8. Otkyna OP = 4
uPQO=8.

Omeem: 8.
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CS. BuinoaHUM psaa SKBUBAIEHTHBIX NpeoOpa3oBaHHit:
15 + 53+ 18| - 27| < 30/ + 64
307> — 64 <||15x + 53| + 18] - 27 < 30/* + 64
-307% - 37 <||15x + 53] + 18| < 30/* +91
lt5x + 53]+ 18| < 30/* + 91
~30/% —91<[15x + 53| +18 < 30/* +91
-30/% 109 <|15x + 53| <30/ + 73
|15x + 53| <30/° +73
-301° =73<15x+53<30/° +73
—Qﬂ—%§3x3ﬂ2+%
Iockonbky xe [-176; 154], To napametp / HOPKEH YIOBIETBOPATH
HEPaBEHCTBaM )

2F+§sw4 229
0 & 3 eif<
—ﬂ2—7;2—W6 1> <83,8

229

HauGonbiee nenoe 3Ha4yeHne napametpa / paBHo 8.
Omeem: 8.

36

18-n®
Tak kak 1o ycnosuio m,neZ, to ne{l;2;3;4} (uHaue m 6yner or-

C6. Beipa3zuM 13 ypaBHEHUSA m . m =

PHLATEIBHBIM)

[MoacTaBuB 3TH 3Ha4YeHMs h, MMOJy4aeM, 4TO m OYyAET HaTypalbHbIM
TOJbKO IpU 1 = 3 U n =4, COOTBETCTBEHHO M =4 U m = 18

Omeem: (4; 3), (18; 4).
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Pewenue eapuanma Ne 25

Yacts 1

B1. Tax xak 1 kr 6anaHoB crout 40 pybneii, To 2 kr 600 r Oyayr cTo-

HTb 40-(2+T%0(%)= 104 py6ns. IToaToMy chnada OT MOKYIIKH COCTAaBHT
1000 — 104 = 896 py6neii.
Omeem: 896.

B2. Ilo rpa¢uxy BHIHO, 4TO TeMNepaTypa HadyMHAeT MepBbIif pa3 mo-
BBIMIATHCA Ha 2-if MHHYTE, 3HaYHT KOHIMLHOHEP O NEPBOr0 BHIKIIOYEHHS
paboTai 2 MHHYTBHI.

-Omeem: 2.

B3. 13 pucyHka BUIHO, YTO OCHOBAHHA Tpaneuyy paBHLI 3 ¢M U 7 cM,
a ee BHICOTA, ONMYHICHHAA HAa OCHOBaHHUe, paBHa 4 cM. [Lnomans Tpaneuun
paBHa 0,5 (3 + 7) 4 = 20 (cM).

Omeem: 20.

B4. CTOMMOCTH TPaH3UTOB y TpeX MOCTABIIHKOB PAaBHBI:

Jas nepeoro nocrasmuka: 1000-7-410 = 2870000 pyGaneii.

s Broporo: 1000-6,7-450 = 3015000 pyGneii.

Jns tpersero: 1000-6-490 = 2940000 pyGnei.

3a caMblit BLITOAHBIH TPaH3HT NPUAETCS 3aIUIaTUTh 2,87 MITH. pyOneit.
Omeem: 2,87.

BS. logs(2-x)=2; 2-x=25; x=-23.

Omeem: -23.

B6. Tak kak Tpeyronsiuk BCD npamoyromsHbiii # DH — nepneHmuky-
jap k BC, 1o tpeyromsaukn DCH u BCD nono6us1. CnenoBaTtessHO, YIibl

Bn CDH paBHBI U % =cosCDH =+1-sin’ B =%, nostomy DH =4,
Omeem: 4.
18 18 _
B7. iog,9 9= 2
Omeem: 2
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B8. Touku sxcTpemyMa pyHKuMH y = f{x) — 3TO T€ TOYKH, B KOTOPhIX
npou3BoAHasA oOpallaeTcs B HOMb U TPH NMPOXOJE YEPE3 KOTOPYIO OHA MEHA-
eT 3HaK Ha MPOTHBOLIONOKHBIH. I3 rpaduka monyyaem, 4To TakHX Todek 3.

Omeem: 3.

B9. O6vem HAIMHAPA paBEH MPOU3BEACHUIO TNIOWA/IH OCHOBAHHA HaA

2
BbICOTY, T-€. J = 2 h = n(%) h=n-4h=8m;, h=2-

Omeem: 2.

B10. [Tpu Gpocannu Tpex MIpajibHBIX KOCTCH BO3MOXHBI 6 - 6 - 6 = 216

ucx010B. M3 Hux GnaronpustHeM sBisitores 1 +1+2, 1 +2+ 1,2+ 1 +1,

T.€. 3 ucxona. CnenosarensHo, P = 3 _1 ~0,01 -

216 72
Omeem: 0,01.

B11. Ilycts pebGpa nepBoro napauienenuneia pasuel a, a u b. Toraa
umeem: a’b =9.

PeGpa BrOoporo napasuieiienuiiesa pasibl 2d, 2a ¥ b/3, nosromy ero
o6bem OyzeT paBeH J = 442 % = %azb =12.

Omegem: 12.

B12. Kamenp OyaeTr HaxoAMTHCS Ha BbicoTe Beilie 20 MeTpoB, Koraa
IU1 €70 BBICOTH! BBIMOJIHAETCA HEPABEHCTBO

W)=~ +9r>20 12 —9r+20<0< (1 —-4)(1-5)< 0 4<1<5.
C.HelIOBaTeﬂbHO, KaMEHb 6yIlCT HAXOJIHUTHCA HA BBICOTEC BBIILEC 20 met-

poB ¢ 4-i1 no 5-10 cekyHny, T.e. | cekynay.
Omeem: 1.

B13. [IycTh npou3BOAMTENBHOCTL H BpeMs, 3a KOTopoe Opuraza Bbl-
NOJIHUIA 3alaHHe, PaBHBI v AeT/IeHb U ¢ qHed. U3 ycnoBus 3apgauM nomy-
yaeM CJIeAyIOLIYIO CHCTEMY YpaBHEHHIH

400 _,
{w=4oo N
=
(v=10)( +2) = 400 v4_000=,+2

M3 koTopoii nonyyaeM ypaBHeHHE

400 _@:2
v=10 v ’

oTkyma v' — 10v — 2000 = 0; v; = —40, v, = 50.
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dakTHueckas MPHO3BOAUTENLHOCTE Opuransl Oblia 50 geraneil B
JIeHb; 1 = 8.
Omegem: 8.

3
B14. yz%—x2 -1.
HaiineM kputHdeckue ToUkH GyHKLHH:

y=x-2x=0x=0x,=2

B nepBoii Touke MPOU3BOAHAA MEHAET 3HAK C TUIIOCA HA MUHYC (TTpOBEPb-
TE CaMOCTOATENBHO! ), T03TOMY X = 0 SBJIAETCA TOYKOH MakCHMyMa (a BTopast
Hal{JieHHas TOYKa SIBJISETCS TOUKOH MUHMMYMa). 3HaueHHe QYHKIMH B TOUKE
MakcuMyMa paBHO —1. Tak kak 3TO JOKaJbHBII IKCTpEeMyM, TO HalO IIPOBeE-
pHUTH 3HayeHHe (QYHKIMH B KOHLEBBIX Toukax orpeska [-3;3] : A-3)=-19u
A3)=-1. CneposaresnHo, HaubOIBLIEE 3HaYeHHE QYHKLIUH PaBHO —1.
Omeem: —1. :

Yactb 2

C1. Bripa3uM n3 BTOPOro ypaBHEHHA CHCTEMBI tgx H NOACTaBHM B

NEPBOEC YPABHCHHUC!

tgsz;z;yz =4(y-2)+4 ' -4y +4=0y=2.

IMoxcTaBMM aHHOE 3HaYEHKE apryMeHTa B popMyny IUis tgx .
tgx=0;,x=7n,neZ.
Omeem: x=nn,neZ,y=2.

C2.
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Iposenem Boicotel CH u CiH. Tak kak TpeyrosbHHK ABC paBHOCTO-
av3
2

poHHHiH, T0 CH === J39. U3 paBHOGenpeHHOTO TpeyronbHuka ABC)

HaXOJUM

CiH = AC? = AH? =\169-13 =2./39

CH _1
cosCHC ===
! GH 2
Orcrona yron Mexay MiockocTeio CiAB M TUIOCKOCTBIO OCHOBaHHS
npu3Msl paseH 60°.

Omsem: 60°.

C3. Beimumem OJ13 HepaBeHcTBa:

x#5
5 Sx#3, x5, x27
x“=10x+21%0

ITpy naHHBIX 3HAYEHUAX apryMEHTa BBIIOJIHHUM Psl NPeoOpa3oBaHMii:

{log\/ﬁ|x—5|>0 x-5|>1
log = |x-5 x*=10x+21>0 x=3)x-7)>0
- m' |>0c> = ( X )
x* =10x +21 log f3 x5/ <0 {|x—5l<l
P -10x+21<0  LIG=3x=7)<0
PeurnM nepByio cHCTEMY U3 COBOKYITHOCTH
x>6
|x-35|>1 x<4 [x>7
f=— = .
x-3)(x-7)>0 x>7 x<3
x<3
PemumM BTOpyto cHCTEMy M3 COBOKYITHOCTH
|x-5|<1 4<x<6
=S &4<x<6.
x=3)(x-7<0 3<x<7

C yuerom O/13 nonyyaem
x &(—0;3)U4;5)U(S56)U(7; + ).
Omeem: (—0;3)U(4; 5)U(5;6) U(7; + ).
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C4.

Tak kak ZBOC uneHTpanbublit yron u ZBOC u ZBAC onupaiorcs Ha
onHy ayry, 1o £ZBOC =2/BAC =150°. O603Ha4HM CTOPOHY TPEYTONBHHU-
Ka yepes x. Tak kak OB = OC = R, To miowmaap Tpeyronsiuka BOC paBHa

s =—é—R2 sin150°=16; R = 8.
Omeem: 8.
CS. IIpeobpazyem dyHKIHIO
y=((xa'2)% — 2455 + 2 - x2¥lo8.a _a2x\/;)% _
= (\/;a6 —2ad® +\V2a -a* - azx\/;)% = ((\/; - \/Z)(a6 - azx))%
Taxum o6pazom, obaacts onpenencHust GYHKIMH HMEET BH

-{\/;Zﬁ; [ {x22a

a® > g x<3

Jx<2a 3| [x<2a

ab < a?* x23
;c>0 x20

OG6aacTb onpe/eeHns GYHKIHH COAEPXKHUT TOILKO OHO LIETIOE YHCIO
(x=3),ecmn2<2a<4,1e. l1<a<2.
Omsem: (1; 2).
40
3-n?
Tak Kak 1o yciouio m,neZ, 10 ne{+l;+2} (usase m He Gymet

C6. Beipa3uM u3 ypaBHEHHA m : m =

uensiM). [Ipu n=11,m=20,a n=42, m =-40.
Omeem: (20;1),(20; —1),(-40; 2),(-40; -2).
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Pewenue sapuanma Ne 35

Yacrs 1
B1. MOHHTOp ¢ HauUEHKO# CTOMT 6000‘%(])—8 = 6600, 3HaYMUT, B CE30H
pacnponax oH Oyner ctouts 6600 - % = 5280 pyObneit.

Omeem: 5280.

B2. Tlo rpacduky BHIHO, YTO AaBJIEHHE B NapoBoi TypOHHE ObLIO Bbi-
we 6 atmocep Mexay 1 u 3 u Mexay 8 u 9 MUHYTaMH, TO €CThb Ha Npo-
TsDKeHHH 3 — 1 + 9 — 8 = 3 MuHyT.

Omeem: 3.

B3. ®urypa cocTOUT U3 JBYX TPEYTONBHHUKOB C OOLIMM OCHOBaHHEM.
M3 pucyHka BUIHO, 4TO o0lee OCHOBaHHE TPEYTOJIBHHKOB PaBHO 6 cM, a
HX BBICOTHI, ONYLCHHBIE HA 3TO OCHOBaHHME, paBHbl 2 ¢M U 3 cM. [Tnowanu
TpeyYroiabHUKoB paBHbl 0,5:6:2 = 6 u 0,5:6-3 = 9, no3ToMy rutomanp pury-
pbl paBHa 6 + 9 =15 (CMz).

Omeem: 15.

B4. CronMocTH 3aKa30B Y TpeX GUpM paBHbI

Jlna nepsoii upmbl: ctoumocts nanenei 20-1,1-400 = 8800 py6ieh.

s Bropoit: ctoumocth maHeneit 20-1,1-:350 = 7700 mmoc peska
20-50 = 1000, no3TOMy CTOMMOCTb 3aKka3a paBHa 8700 pyOunei.

Hdnsa Ttpetbeit: croumocts maHeneit 20-1,1-300 = 6600 nmnioc peska
20-70 = 1400, no3ToMy cCTOMMOCTb 3aKka3a pasHa 8000 pyGuneii.

3a caMblii BHITOAHBIH 3aKa3 npuiercs 3amnatith 8000 pyoieil.

Omeem: 8000.

3+2x _ 1.
7 2’
Omeem: 0,25.

BS.

6+4x=7; x=0,25.

B6. Tak kak TpeyronsHHK STK paBHOGeNpeHHBIH, TO yTIbl 7 U K paBHBI,
MO3TOMY IO TeopeMe KOocHHycoB TK 2-8T?+SK>-2-ST-SK -cosS ;

cos S = cos(r — 2/K) = —cos 2K = 2sin® K —1= —% _3uaunr, TK = 20.
Omeem:. 20.
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log; 25 . log ;713
" log365  log, 65

= 10g65 25+ 10g65 169 =

= loggs (25-169) = loggs (5-13)* =2.

Omeem: 2.

B8. 3HaueHne npou3BoaHO# GYHKIMH y = f{x) COBMAfAET C TAHICHCOM

yrila HakJIOHa KacaTensHo# K rpaduky ganHo#i dyHkumu. tg 3O°=-\/I—3 ,

NO3TOMY IIPOHU3BOIHASA paBHA d

NG

U3 pucynka nomyqaeM 3 Touku rpaduka, B KOTOPHIX MPOH3BOAHAA

aBHa
L

Omeem. 3.

B9. O6beM HWINHAPA paBeH MIPOH3BEACHUIO TUIOMAAH OCHOBAHHA Ha
BLICOTY, T.€. V,, = w? = 4, P = 4,d=2r=4.

Omeem: 4.

B10. I'lpu GpocaHuy MOHETHI TP pa3a BO3MOXKHEI 8 McxoxoB. M3 Hux
6naronpusaTHeiMU aBisoTCA 4: O-0-0; O-O0-P; O-P-O; P-O-0.

Hckomast BepsATHOCTb paBHa P = % =0,5.

Omeem: 0,5.

B11. Ilycth paguyc UMIHHAp2 paBeH 7, a BbicoTa A. Torma nuMmeem:
Seox = 2mrh =24. Ilocne ymeHbileHHs paguyca B 3 pa3a U yBeJHUYCHHA
BBICOTHI LMIHMHAPA B 2 pa3a ero 1ioiags OOKoBOit MOBEpXHOCTH OyaeT
paBHa

S =2n52h =—§-2nrh =16.

Omeem: 16.

B12. CkopoCTb MaTepHAILHOH TOYKH OIHMCHIBAETCS YPABHEHHEM
§'(t) =2t —4 . PeuMm ypaBHeHue 2t — 4 =2; t = 3.
Omeem: 3.
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B13. ITo ycnoBuio 3anauu cocTaBuM ypaBHeHHs. [1ycth HCKOMOE uuC-
10 paBHO ab, Torna

10a+b=4(a+b)+6 b=2a-2 - b=2a-2
<:> 2
10a+b=ab+22 10a=b(a-1)+22 a =Ta+12=0

Pewlas kBajpaTHOe ypaBHEHHE, HAXOAUM KOpPHHU: a = 3 M a = 4. UM
cooTBeTCTBYIOT b = 4 n b = 6. Urtak, nonyyaeM umucna 34 u 46, HO
3-4 = 12<22, n03TOMY NMOAXOJUT TOJBKO OJHO YHCIIO 46.

Omeem: 46.

B14. y=x*-2x* +3.
HaiigeM kpuTHYeCKHE TOUYKH PYHKLIMH:
y':4x3 ~-4x=0;
X} =0,X2= I,X3=—1.

Bo BTOpO# U TpeTheit ToUKe NMPOM3BOJHAA MEHAET 3HaK C MHHYCa Ha
wnoc (IpoBEPhTE CaMOCTOATENBHO!), MO3TOMY X; = 1, x3 = —1 sABIAOTCA
TOYKaMM MHHHMMYyMa (a nepBas HalJCHHAs TOYKA SBIACTCA TOYKOH Mak-
cumyMa). 3HayeHUA QYHKUMM B TOYKAX MUHMMYMa paBHbl 2. Tak kak 310
JIOKaJIbHBIA 3KCTPEMYM, TO HAJI0 MPOBEPUTh 3HAUEHUA (YHKLUU B KOHLE-
BBIX TO4YKax oTpeska [-2; 2] : -2) = A2) = 11. CnenoarensHo, HAaUMEHb-
Hiee 3HayeHHe QyHKIMHU paBHO 2.

Omeem: 2.

Yacts 2

2cos2x=4cosx-3 4cos’ x—2=4cosx—3
Cl1. 5 =
Yy —2y=\/§ctgx ,[yz—zy:\/gctgx

CnenaeM 3aMeHy B MEPBOM YPaBHEHHH CHCTEMBl ! =COSX M PEIIUM
KBAJ[PaTHOE ypaBHEHHE

1
4 —4t+1=0; t==.
+ 5 3
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n
Tak kak ¢ =cosx, TO cosx:-;—; x=i—3—+27m,neZ.

Iockonbky NG ctgx =+ y2 ~2y 20, TO DNOAXOOMT  TOJBKO

T
x= 3 +27n,neZ. IloncraBuM 3HaueHHE X B NIEPBOE YPaBHEHHE CHUCTE-

MBI H NOJTYYUM

\/y2—2y=1; y2—2y—-1=0; y1;1+\/5; y2=1—\/§.

Omeem: (§+27rn;li\/§],nel .

C2.

Io ycnosuio AB = 6 u CD = 8, pamyc ocHoBaHuMit paBen S u NH = 7.
Bo3MOXHBI [IBE CUTyallMH, OTpaKeHHbIe Ha pUCYHKe. Tpebyerca HaiTH

tg ZNMH . Tpeyronsuuku CNO, u BMO, npamoyronbabie 1 CN = .

MB= 48 , IO3TOMY

2
NO, =J(C0O,)? ~(CN)? =\25-16 =3,
MO, =\/(BO,)> —-(MB)* =\/25-9 =4.

Jyia neBoro pucyHka umeeM tg ZNMH = NH

MO, + NO, 2 A mpa-

NH
tgLNMH = —————=17.
BOTO tg M0, - NO,

Omeem: | unn 7.
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C3. Buinuuiem O/I3 HepaBeHCTBa:

x+1

logg 5 logy, —— >0
022 x4 0<logy, X1 <1
lo x_+]>0 R X7 <:>l<x+1<32<3
g32x+7 x<=7 x+7
x+l>0 x>-1
x+7
6 0 x<-7
— <
X +7 = x<—2—2§<:>x<—@
31x +223 31 - 31
=== L2250
x+7 x<-7

Ipy naHHBIX 3HAaYEHHAX apryMEHTa HCXOJHOE HEPaBEHCTBO JKBHBA-

x+1 x+1
x+7>1<310g32m<0,2<:>

<-13
oXtl s x+3 507
x+7 x+7 x<-7

JIEHTHO HepaBeHCTBY: log ; logs,

Ilockonbky x < —23—213 , TO peieHHeM oyner x < —13.

Omeem: (—o; —13).

C4.

[
;
=k ©
N

o ycnosuto AD = 16 u BC = 4. Tak kak TpaneuHs BNUCaHa B OKPYX-
HOCTb, @ BP u CQ — ee BricOTHI, TO AP = QD = 6. [lockonbky B Tpare-
LHI0 BOMCaHa OKPYXHOCTb, TO AM = AN = 8 u BN = BK = 2. Torza
AB=CD=10.
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B npamoyroasHoM TpeyronsHuke ABP

BP =\ AB? — 4P? = 10036 =8.

Paguyc BnyMcaHHOM OKPY>KHOCTH paBeH MOIOBHUHE OTpe3Ka BP, T.e. pa-
BEH 4.
Omeem: 4.

CS. IlpeobpasyeM ypaBHeHuUE B
6c0s? 3x+cos> 3x—(p+3)=0.

O603HauMM cos3x yepes ¢,
JlanHOe ypaBHEHHE HE MMEET PEeIleHHH TOIAa H TOJIbKO TOT/a, Koraa
ypaBHEHHE

£ +612 —(p+3)=0

HMEET KOPHH, 110 Moaymo npeBocxonsuue 1. [Nockonbky BenuumHa p + 3 o1-
BedaeT 33 NapaUleNbHbIl nepeHoc Baone ocd Oy rpaduka GyHKIMM

y= £+ 61 , TO U3 rpadMKa BUIHO, YTO KOPHHU IO MOIYJH0 Gobine 1, ecrm

v 4

il A

' —(p+3)>0 p<-3

p<-3
1+6-(p+3)<0 <||pr>d4e o4
1+6-(p+3)<0 ||p>2 P

Omeem: (—0;-3)\U(4;+0)
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C6. Tak kak 2010'=1-2-3---2009-2010 menutcs Ha n”z , T0 2010!
npenutes U Ha n. [loatomy ne{l,2,3,...,2010} (uxaye 2010! He Oyner ne-

MTCS Ha 1" ). HexoTopoe uucio m nenuTcs Ha 1 TOrAa U TOJBKO TOra,
Koraa Juid Ji'o0oro k 4ucio m + k-n AendTCa Ha K, T.€. KaXI0€e n-oe 1ocie-
aymollee yuciao aenutcs Ha n. CrnemoBatennHo, ecnu 2010! genurcs Ha
A" M n — HaubONBINEE HMCTO C TAKHM CBOWCTBOM, TO Cpeau
{1,2,3,...,2010} gomxHO MPUCYTCTBOBAThL He Goiee n Yucen, JemsImxcs

2010
n

Ha 7. A TaKHX 4yHcen He Oonee, yeM , IO3TOMY

nzs%lo; n? <2010; n<12.

Omeem: 12.
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PEIIEHUA K CBOPHUKY 3AJIAY

_6

3

2 AT
6 4+=— 2+
-— _3 3
15. (2,18/1632 +1,9J457) =[2,1-2 4 4+19.27 ] =
6 6
7 T (E)w
=126(2,1+1,9)) =\2¢) =2"'=0,5
Omeem: 0,5.

70. 7:43=22£2.2.3+3=(2£3) >
= T-4B +7+4/3=2-3+2+3=4

Omeem: 4.
. S-a)-(7T-a) 2
116.\/5—a+\/7—a=£————=——=—1.
NS—a-V7-a 2
Omeem: —1.
174 sin12x + sin8x +sin10x +sin9x +sin1 1x

cos12x + cos8x + cos10x + cos 9x + cos11x
_ 2sin10x-cos4x +sin10x + 2sin10x-cos2x _

" 2c0s10x-cos4x +cos10x + 2cos10x-cos2x
_ sin10x(2cos4x+1+2cos2x) _sinlOx

- cos10x(2cos4x +1+ 2cos2x) " cosl0x

cosl0x =tgl0x

Omeem: tg 10x.

186. cos 10° = —cos 170°, cos 20° = —cos 160°, ..., cos 80° = —os 100°,
¢c0s 90°=0 = cos 10° + cos 20° + ... + cos 180° = cos 180° = -1.
Omeem: —1.

199. (log, 28-log,s, 3 + log,, 11-log,s, 17 — log, 2-log,;, 5)" + 7 =

_ log, 28 . log ;11 log,2 2+7=
log,154 log,,154 log154

2
=(log,s 28 +log,;, 11-log,s, 2)2 +7= [10&54 (%D +7=

=log},, 154+ 7=8.

Omeem: 8.
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230. \/\/logg3+ logi2+2-2= \/J(logg 3+ log; 2)2 -2=

= \Jlog? 3+1log? 2 -2 = [(log, 3 - log, 2)* = log, 3 - log, 2.
Omesem: log,3—log,2.

L log; 3 +log, 9-log, 5 - 3log § _ log33+2log, 3-log, 5 -3log; 5 _
log, 3+ 3log, 5 log,3+3log, 5

(log, 3+3log, 5)(log, 3 - log, 5)

log,3+3log, 5

23

=log,3-log,5= logzg.

Omeem: log, g .

l+x

-2 >0
300.0/13: { x o@{x
x<-1
x#0
t= —l+x:>tz+t—6=0:>t,=—3,t2=2.

X

Tak kak ¢ > 0, TO IOAXOAUT TONBKO ¢ = 2.
l+x 1 1
— =2 —=3x=—.
X X 3

Omeem: x = l .
3

cosx>0
, (cosx+2)(cosx—-1)=0
341. cos’ x+|cosx|-2=0< =
cosx<0
{(cosx— 2)(cosx+1)=0
cosx =1
<:>[ oSx=rk, keZ.
cosx =1

Omeem: x=rk, keZ.

x+a+1>0 —a-l<x<-a
=

392.003: sx+a+1=1 x>-a
2ax—-6a+3 2ax>6a-3
>0
X" —-6x+12
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-l<x<0
l.a=0 = OJ3:
x>0
- < |= Aad
(2x-2)log,,, ¥ —6x+12 X —6x+12=3
e
P = 2 peleHus
x=3
2.a20=>
) Sas3 x_a+2
(2x —-a-— 2) logx+a+] (?x—;a—:{i_z = 0 < 2 ‘<:>
x°—6x+ 2 —bx+12=2ax—-6a+3
_x~a+2
x_a+2 S 2
PN y 2 &S|l x=3
x2_2(3+a)x+9+6a=0 x=3+2a

1
a+2=3+2a<:>a=—-‘—;—=>0ﬂ3: i

HO x=3+2a=%:>1 peiexue x = 3

a+2=3c>a=4:0ﬂ3:x>%:2pemel-mx
x=3,x=11 -
s _
2 2 4 2
—a— _ ——<a<-— _ et
a-1< <-a 3 3 3<a< 3
x=a+2:<a+2>—a =21 KR < —Z<a<1
2 L 3 3
[a>3 3
2a(a+2)>6a—3 az az
L la<l L
—a-1<3<-a 4<a<-3
x=3>
a>-3 a>-3
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—-a-1<3+2a<-a 4 |
x=3+2a=<:|3+2a>-a & _§<a<—
2a(3+2a)>6a-3 a>-l1
m
Va'EEn v e & &>
-4 3 _4-1 2 1 3 4
3 3

HTak, nomydaem, 4To JBa pa3NH4HBIX PELICHHS BOSMOXHEI IpH @ = —1,

2
a=—§, a €[1; 3]. Kpome toro nogxonata=0u a=4.

Omeem: ac {—l; - %; 0; 4} Uda;3].

L

Nx=2+5=y x=-2=y-5
422 =N .
Y -10/x=2=2x+5 |y —-10(y-5)=2(y-5)*+9
y=1
Jx=-2=y-5 Vx-2=-4 {,\’:18
Laned [ [
V2 -10y+9=0 y=9
Vx-2=4

y=9

OoA3: x=-1.

450. PelunM nepBoe ypaBHEHHE CUCTEMBI.
sin x + sin y = sin(x + y); sin x + sin y = sin x cos y + cos x sin y
sin x(1 — cos y) + sin y(1 —cos x) =0

. L2y L2 X L 2X 2y X y
. — . —_—= : pas — — — =0
sin x - 2sin 2+smy 2sin 3 0; 4sin 2sm z[ctg2+ctg2)
sin> =0 X = n
2 2 x=2rn
sin§=0 PN %:;:1 o|y=2xl  mlmeZ
y=-x+2mm
ctgz=—ctg£ Y X iam
L 2 2 12
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PellieHHsIMM TIEPBOTO yPaBHEHHA ABILAIOTCA IPSMBIE, & BTOPOro — 3TO
OKPYXHOCTb C LIEHTPOM B Touke (a, b) u paguycoM k. 306pa3u nanHyio
CHTYaLMIO Ha PUCYHKE.

37 x=2n
\ A
2n y=2n
O\,
0 2n x
y=—x+21
y=—x

CucreMa He OyIeT UMETh PEILICHUE, €CIIH OKPY>KHOCTD LIETUKOM JIEKHT
BHYTpH TpeyronbHuka AOB. HaiineM paauyc OKpy>KHOCTH, BIMCaHHOH B
TpeyronbHuKk AOB. Tak kak OH paBHOOCIpPEHHBIH C GOKOBOIH CTOPOHOI

. . 2n
PaBHO# 27T W NpPSMOYTOJIbHBIH, TO R = ~1,84.
2+42

CrnenoBatenbHo, ecnu k = 1, To Bcerna Haiinercs mapa (a, b), 410 OK-
PYXXHOCTb € LEHTpOM (@, b) LIEJIMKOM JIEXHUT BHYTPH HEKOTOPOro Tpe-
YTONBHHKA, T.€. CHCTEMA HE UMEET PEIlCHHIA.

Omeem: 1.

506.

Ioctpous rpapuku byHkumii y = 32y y=1+Jx+1, Haxomum pe-
menne: —-1<x<3.
Omeem: x €[-1;3).
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507. Cpashim 9(%/3—%/71)4.

9(Ys - ¥a)(¥a)(325 + Y20 + ¥16) = 9(5 - 4) =9
3/5+%/_2_0+§/R<3/ﬁ+§/ﬁ+3/§—7_=9
3uaunt, 9(Y5 - Y4)>1.

Torna
0<log; (

26 +2ax-7|+2) <1

<[ox? -2ax—7|+2<11

[25? ~2ax-7|<9

x?—ax-8<0

9<2x? 2ax-7<9 , N
x“—ax+120

\/c;+3 <x S————

\I y<atNa +3

NWNQ&’
e} S

HepaBeHcTBO cnipaBeyinBo npu Beex x € [—4; 2], nostomy

a- a2—4:a+\/az—4
2 2 a=12
. .
a—_%ﬁs—4 oiNa?+32>a+8<a=-2
2
a+ ,a2+32>2 Va®+3224-a
a2

Omeem: a=-2.

570. Tak kak Yx° —3x° +820 u lgx’ —x=5)20, 10 y = 0 <

X -3 +8=0 (x+2)(x* =25 +x? =2x+4)=0
<~ , <~ 5
lg(x* —x-5)=0 x“=-x-6=0
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- (x+2)(x4—2x3+x2—2x+4)=0
(x+2)(x-3)=0

T.K.x=3Hexnmmuxopﬂemx4—2x3+x2—2.x+4,Tox=—2
Omeem: —2.
571. Tak kak \/6 x*+3x3 +820 u arcsin (x +2x)20,T0y=0
{x“+3x3+8=0 {(x+2)(x +x2 —2x+4)=0

= = =

arcsin? (x> +2x)=0  |x2+2x=0
- (x+2)(x> +x2 =2x+4)=0
(x+2)x=0

T.K. x = 0 He ABIAETCA KOpHEM X° + x° — 2x + 4, T0' x =—2.

. V4
602. Tak kak sinx <1 M paBEHCTBO JOCTHraercs NmpH X =E+2”k ,

keZ, 1o umeem: y=2v9sinx+6sinx+13 <29+ 6+13 =47 . To-

ria Haubonblee 1enoe 3HayeHue pasHo 10.
Omeem: 10.

822. jlnxdx=xlnx— de(lnx)=xlnx— Idx=xlnx—x
FO)=0=>F(x)=xlnx—x+1.
Omeem.: xInx—x+1.

: . s g
842, Isinz xdx = x -sin’ xl6 - de(sinz x)=—— Ix - 2sin xcos xdx =
0 0 24 0

z
6
0

i
X -sin 2xdx = 2 + % jxd(cost)—
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864.

)

H

B H C

AH 1 BC = AAHC — nipssMOYTOJIbHBIiH
AB=AC:>BH:HC=—;-BC=4\/§.

AB = AC =~ AH? + HC? =20

SMBC=1AH~BC=1BK-AC:>BK=AH'BC=
2 2 AC

AABK — npsmoyronbHelii = AK =+ AB* - BK* =12
AH

AK
AAOK u AACH — 0 0 OCTPO >"="_=
u NoAOOHKI [0 OCTPOMY Y1y oK - CH

16

AK -CH

=>0K=——=6

310

AH
AABC — paBHoGeapenHbli = AAOB = AAOC .

Sai08 =S ioc =%OK-AC=60.
Omeem: 60.
901.




I[IpoBeneM npamyio MN, MN || BC n OGMV
BM, L MN, CN, L MN

AM, L MN, CN, L MN
= BM, =CN, =h ,AM,=DN,=hy,tne h=h, + h,.

DT1o BEICOTA TpaIlCLUHH.
Sason +Sacop =%h,M0+%h2MO+%hINO+%h2NO=

=%(h] +hz)m=%hMN=4o:>h=ﬂ’_,
Mzo_ﬁ
ON, h
N,O _h
OM, h

AAM,0 © ACN,0 =

OM,=x,ON,=x, = OM =—hzx,0N~=—hzx
2 hll 2= 2
%, +x, =OM, +ON, = M,N, = BC =3
h, h, h,
6=AD=M,N, =OM, +ON, = 2x + 2x =2 (x +x)=
21V 2 2 h 1 2 1t X

h hy
3k,
b h1
A4OM, o AdcB =M A0 _ 40 1 __
BC AC_ 40+o0C |, OC
40
L2 om=2
1
1+
2

AHAJIOrMYHO HAXOANM

ON=—2—:>ON 2=>MN=0OM+ON =4.
BC 3

h=_§0_=20_
MN

OrtBer: 20.
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1034.

Tak kak mouaayu ocHoBaHuit paBHb1 4 4 10, TO CTOPOHBI OCHOBAHUH a
=2ub=10.
[Tupamuaa npaBwibHAas, NOITOMY paJHyChl OKPYXXHOCTEH, BIUCAHHbBIC

B OCHOBaHH4, paBHbI R) = % =ln Ry = % =5.

Haiinem Bricoty M H. no ycnosuio anopema MM, = 5.

A/ﬂi=%(b—a)=4.

AMHM), — npsaMoyrosbHeld, no3tomy M H = \[MMIZ - MH? =3.
Myte S;, S5 — nnowanu OCHOBaHMH YCEYEHHOTO KOHyca, TOria
N 1tR12 =n; S = nR22 =25n 1 00bEM YCEYEHHOI'O KOHYCa PaBeH

V=—;'(SI+S2+ S1S2)M]H=3l7t

Omeem: 31n.

1038.
B, C,

——— \
A& S D,
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B C

Mk L
H,

A

Oﬁosnaqm;« CTOPOHBI OCHOBaHHUA Yepe3 a U b.
AB=DC=a
BC=A4D=b.
Ilo ycnosuio BH, = DH, = 15. Tak kak AABC u AADC — mnpsiMo-

yroneuste u BH, L AC, DH, 1 AC = AH, = 15% =CH,

_1sb _ —15[b_a
CHI—ISa—AH2:>H1H2-15(a b).

Paguyc ommcaHHO# okono mnpsmoyronbHuka ABCD OKpYXHOCTH

R=40=Y+b

2
MO 1 AB u BH, 1L AO=> MH, || BO 1
:AH] =H10=_H1H2
AM = BM 2
a_1l,5(b_a
sg-Lofe-g
3a_b
b a
b =3d"

[Lnomaae npsmoyronsuuka ABCD:

=7 = . = 2 2 =
S=2 SAABC BH] AC=15Va“ +b 30a 30:10\/5
S=ab=a*\3

2 2
R=Ad0=Ya"*b" _ 103

2
AA4A4C — npsAMOYTOJIBHBIIH

2
= Ad =\ A4C? - AC? =,f352-(2o\/§) =5

O6beM uwmnapa: V = nR> - A4, =15007 .
Omeem: 15007 .
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1041.

[Tyctb cTropoHa ocHoBanMs nupamuiasl MPQORS paBHa a, Toraa paauyc

a
UIHHIpa R= \/_ . Ho HmxHee ocHOBaHue HWIMHApa BIIUCAHO B KBal-

pat ABCD, nostomy R = % =2=a=212.

O6bem uwuHapa V) = n- R -HHy=4n-H H, =12n.
3uaumt, H\H, = 3.

PM_PQ _22_\2
AMMMB oo APMQ = ~20 =20 = 295 = X

AMH, o APMH, = 2HL _ PM._ 2

MH, AM ~ 2
MH, = MH, + H|H, = MH, +3=2MH .
Torma MH, = 3

V2-1

O6bem nmpamunes MPQORS ¥ = LS pops - MH, =

3
Omeem: 8(1 + \/—2-) .

\/__ (x/§+l)
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OTBETHI K TPEHHPOBOYHBIM TECTAM

Bapnanr 1
B1 4 B8 | 05 [C1|2 mt 3 +2nn,neZ 6) —-m; 1; 0
B2 11 B9 60 C2 90°
B3| 15 [B10| 098 | C3 (1;log, 6]
B4 | 40600 | B11 10 | C4 27—2‘
1
Bs| -1 [B12| 3 |C5 'ae(l;e?)
B6 | 027 |B13| 12 | Cé6 (16; 1), (24; 2), (48; 3)
B7 2 B14 -1
Bapuanr 2
n_3m
I Z;6) ——;—
Bl1| 3 BS 2 C1 a) g TN ) 22
B2| 10 B9 72 | C2 V2
B3 25 B10 | 0,99 C3 x=2
9
B4 | 41600 | B11 75 C4 > \/g
Bs| 22 |[B12| 15 | C5 a=e um a>1
B6| 0574 [ B13 | 13 | c6 (8;2),(16; 3)
B7| 0,99 | B14 1
Bapuanr 3
: 12 11 a) —+1rn neZ;6) — om. 9
B1 B8 C1 2 4’ 4
2
B2 5 B9 30 C2 %
B3| 25 | B10 | 025 | C3 (log, 2;4)
9
B4 | 350 { B11 20 C4 \/i_l
1
BS| 4 [B12| 1 | C5 ae(e'?n)
B6 (06| B13| 10 | C6 (4;4), (7, 7), (14, 9), (28; 10)
B7 12 | B14 1
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Bapuanrt 4

316

Bl| 7 B8 2 Cl1 4?“+2nn; nk;n keZ
B2 8 B9 180 | C2 9
B3 8 B10 | 0,25 | C3 %)
4
B4| 24580 | B11 4 s
1
BS 1 B12 | Cs ae(0;1)u e}
B6/ 1 | B13] 200 | Ce (7; 2), (35; 6)
B7 15 B14 1
Bapuanr §
Bl| 37 | B8 | 3 | cC1 —%+2nn,neZ
B2 6 B9 126 | C2 3
B3 10 B10 | 0,5 C3 [-2; 2]
B4 21980 | Bl11 1 C4 6
Bs| -1 |B12| 1 |cs aclie)
B6| 25 B13 ] 225 | Cé (17;5),(34;6)
B7 15 B14 -5
Bapuanr 6
a) g+ nn; arctg2 + iy ne Z
B1 10 B8 4 C1 5
T T
6) —; —; arctg2; arctg2 + =t

) 22 g g
B2 5 B9 18 C2 —\/?
B3 20 B10 0,5 C3 {-1; 1]
B4 | 440 Bi11 21 C4 7,5
Bs| 2 | B2 | 1 | cs5 geet >
B6 4.8 B13 8 Cé6 (9; 1), (18;2)
B7 15 B14 1




Bapuanr 7

a)arctg2 + mn; arctg% +nnm;neZ
B1{11200| B8 | -2 |[C1 |
0) arcth +m;arctg2+m
B2| 4 |BY9| 48 |C2 NE)
B3| 12 [B10]0,375|C3 (=1; 1)
B4| 5145 [B11]| 12 |C4 4.8
1
BS 1 B12 1 Cs ae(0;1)u e}
B6| 06 |B13| 25 [Cé6 (25; 3)
B7| -1,5 |B14]| 1
Bapuant 8
B1[22000| B8 { 3 | C1 -a) mmyne Z; 6) 0; m; 2m; 3m; 4m; S
B2 4 B9 | 100 | C2 9,75
B3| 10 | B10] 0,2 | C3 [-3; 3]
4
4| 1320 | B11 | 45 —
B B C4 N
Bs| 1 |B1z| 1 |cs aclre)
B6| 10 [B13| 6 | C6| - (6;1),(7;2),(14;5), (21;6),(42; 7)
B7| 1 |B14] -1
Bapuanrt 9
T T T TR
a) —+7n, — + 1w, Z;0) ——;—;—
Bl| 8 [B8| 3 |C1]| a 2 ytmmne ) 2272
B2 8 | BY| 36 |cC2 12V3
B3| 5 |B10]033|C3 [-5; 5]
B4| 972 |B11| 9 | C4 3
Bs| 0 |B12| 1 |cCs aclet)
B6| 0,56 |B13| 4,5 | Cé (11;3),(22;4)
B7| 2,5 |B14]| 1
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BapnaHTlﬁ

Bl1| 9 B8 | -3 | C1 a)£+nn;ne2:6) 175;10—”

3 373
B2| 9 |BY| 4 |C2 1243
B3| 18 |B10]025| C3 [-2; 1]
B4| 12690 |B11| 36 | C4 4

i
Bs| -1 |B12] 1 |Cs d=e umasl
B6| 2 |B13|100| Cé (7; 1), (14; 2)
B7| 2 |B14| -1
Bapnanr 11
Bl| 4 | B8 | -1 |cC1 (—§+21‘tn; 1), neZ
B2| 6 |[B9|150]| C2 1+2
B3| 24 |B10{ 05| C3 3/4
B4|1,25|B11| 8 | C4 6
Bs| 0 |B12| 3 | C5 3
B6! 9 |B13| 10 | Cé6 (23; 3)
B7| 2 |Bl4/|-6
Bapuant 12
B1| 5 |B8| 2 | C1 ((—1)”%+/rn; 2), neZ
B2l 6 | B9 | 54 | C2 3+243
1 13

0, — — = 2:3
B3| 24 [B10| 05| C3 ( 32)U(2 2)U( )
B4| 1 |B11| 6 | C4 54
B5| 28 |B12| 3 | C5 2
B6 B13| 8 | Cé6 (5; 1), (8; 2)
B7 B14| 0,5
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Bapuant 13

B1] 3 B8 | 2| C1 Qrn;-),neZ
B2|] 3 |[BY| 13| C2 75
B3| 28 |[B10|0,57| C3 (-8 35)U[L1,5)U(3;3,5]
B4| 1,35 |B11| 12 | C4 50
B5| 5 |B12| 1 |C5 3
B6| 3 |B13]| 12 | C6 (11; 1), (44; 2)
B7| 3 |B14|-25
Bapuanr 14

BI| 5 |B8|0,5]|cC1 ((—l)"%+7m;l),n,keZ
B2 4. |BY| 5 |C2 12
B3| 12 [B10| 02 | C3 (1.3]

’ 3’3
B4] 0,8 [B11| 3 | C4 10
B5| 12 [B12| 1 [cs 4
B6| 7 |B13| 15 | Cé (6;2), (16; 3)
B7| S5 [B14]-0,75

BapuanT 15

BI| 3 (B8 | 1 | C1 (i§+27m;0,5),neZ
B2l 6 | B9 | 2 | C2 27
B3| 28 [ B10 | 0,11 | €3 [5v2)U(v2;2]
B4/1,25| B11 | 1 | c4 8
B5|-11 | B12| 3 | cs5 8
B6| 6 | Bl14 | 038 | C6 (4;3), (18, 4)
B7| 5 | B13 | 13
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Bapuanr 16

Bi| 5 [ B8] 1 | c1 (27m; &N —’émkj, nkel
B2| 4 (BO| 1 | 2 36
1

B3| 15 | B10 | 0,03 | C3 (—ﬁ;—ng(O;«/E)
B4| 20 [B11| 16 | C4 120
B5| 9 [B12| 2 | cs 3
B6| 5 |B13| 75 | C6 (3;2), (2;3)
B7 (253 | B14 | 4.5

Bapuant 17
Bl| 5 B8 4 C1 (t%EJr 2mm; (=D §+ nk), nkeZ
B2 s | BY| 6 | 2 96
B3| 12 [B10| 02 | C3 (-1; 4)
B4 23 [B11| 8 | c4a 2
B5| 3 [B12| 1 | s 7
B6| 3 |B13| 50 | ce 2:2)
B7| 8 |B14| 1

Bapuanr 18
Bi| 5 | B8 |-0.5| C1 (-’25+ 27n; 27rk], nkeZ
B2l 10 | BO| 3 | 2 4,5
B3| 16 |B10| 025 | C3 (=2-V5:-4)U(-1;-2+5)
B4| 18 [B11] 9 | c4 14, 4
Bs| 20 [B12| 1 | C5 2
B6| 7 |B13| 45 | C6 (1; 4)
B7| 169 | B14 | -7
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Bapuant 19

B1 7 BS 1 Cl (27m,§—+27rk),n,kel
B2| 5 |B9| 8 | C2 0,5
B3| 12 [B10|025| C3 (1;4)
B4| 24 [B11| 80 | C4 4
B5|14,5(B12| 2 | C5 (1;2)
B6| 5 |[B13| 90 | C6 (2;3)
B7| 20 |B14| 4
Bapuanr 20

n T V4
Bi| 4 |B8| -1 | C1 ((—1) g+7rn;3+ﬂk), n kel
B2| 4 [BY| 1 | 2 43
B3| 24 [B10| 05 | C3 0, 09
B4 [33,75|B11| 54 | C4 84
Bs| 57 [B12| 3 | C5 (6; 7]
B6| 5 |B13]| 50 | Cé6 “4;3)
B7| 14 |B14| 4

Bapuanr 21
n T 1
B1| 80 |B8| 2 | C1 x=(-1) g+ﬂn,neZ;y=—§
B2| 2 [B9| 6 | C2 . 30°
(—o0; —3)U(-1-+2;-2) U

B3| 20 |B10[0,996| C3

U (0;v2 -nU(; + )
B4| 2,07 |B11| 12 | C4 9
Bs| 15 |B12| 4 | C5 [5;9)
B6| 12 |B13| 8 | Cé (5; 1), (5; -1), (=3; 3), (=3; =3)
B7| 1 |Bu4| 4
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Bapuanr 22

322

2
B1| 856 | B8 4 C1 x=%+2ﬂn,neZ; y:%
B2| 3 [B9| 9 | C2 60°
B3| 16 [B10| 0,6 | C3 (17210 [1; +=)
B4|271,7|B11| 64 | C4 12
!
B5| 6 |B12| 1 | C5 [Z;xJ
B6| /11 |B13| 3 | Cé6 (—4:3), (4, -3)
B7| 1 |B14]| 6
Bapuant 23
T
B1{ 440 | B8 3 C1 X=—l;y=5+/’m,neZ
B2 1 [BY| 4 | C2 45°
B3| 18 [B10| 045 | C3 (—=: -1, 5] U{5}
B4| 3,36 | B11| 16 | C4 3
B5| 13 |B12| 2 | C5 (—oc;-0,25)
B6| 2 |[B13| 10 | C6 (22;2), (22; -2), (=2 4), (=2; —4)
B7| 3 |B14| 28
Bapuanr 24
Bi| 402 [ B8 | 2 | cC1 x=2; y=(—l)"%+7m,neZ
B2| 7 |BY| 4 |C2 30°
B3| 12 |B10| 05 | C3 (-1:-0,5) U (1;2)
B4[6125|B11| 4 |cC4 4
B5| 2 |BI2 cs (1) u(L2]u[4:5)
- (10; 1), (10; 1), (405 2), (40; -2),
B6| 3 | BI3| 18 | COI  [10:3),(£10,-3),(-2:5), (-2 -5)
B7| 5 |Bl4| 2




Bapuaur 25

B1| 896 | BS 3 C1 x=annel;y=2
B2| 2 B9 2 |2 60°
B3| 20 | B10| 0,01 | C3 (==: 3 U (45 5) U (5; 6) U (T; +)
B4| 287 |B11| 12 | C4 8
B5| 23 |B12| 1 |Cs 1;2)

(20; 1), (20; -1),
B6| 4 |B13| 8 |Cé6 (L40: 2, (40; -2)
B7|{ 2 |B14| -1

Bapuanr 26

Y 4 1
Bl| 34 | B8 | =2 |C1 x=—+rm,neZ;y=5
B2| 6 B9 9 |C2 0, 24
B3| 20 | B10| 0,03 | C3 (-2/3; 2]
B4|2244 [ B11| 54 | C4 15
B5| 13 |B12| 2 |Cs (1,5;:2]U[3;3,5)
B6| 5 |BI3| 36 1C61 (1), @-1), (2 1), (2-1)
B7| 10 | B14| -14

Bapuant 27

Bl1| 40 BS 0 |C1 (—gmn; (—l)*%wrkj, nkeZl
B2| 6 B9 9 [C2 0,3
B3| 25 | B10 |0,005|C3 0;3) U [4; 12)
B4| 6,552 | B11 | 12 | C4 18
BS| 20 [B12| 1 |C5 (2; 14)
B6| 1 B13 | 36 |Cé (2;2), (2;-2), (<2; 2), (-2; -2)
B7| 2 4

B14

323




Bapuanr 28

324

{(nn; + 14.[- + ZTtk), n ke Z} U
Bl| 45 | B8 | | |cI

U (i£+7m;£+nkj,n,kez

4 2
B2] 8 [BY| 3 [C2 0,2
B3| 12 [B10]0,005]C3 [2; +=)
B4| 320 [B11| 72 [ca 24
BS| -5 |B12| 2 |c5 (3;5]w(7:9)
B6| 6 |B13| 36 |Ce (0; 3), (0; -3), (3 0), (=3; 0)
B7| 4 [Bu4| 2 ,
Bapunanr 29
B1| 89 B8 0 |C1 (g—wm;%wrk), nkeZ
B2 10 [BY| 6 |2 0,5
B3| 20 [B10]0984]C3 0; U (2;4) U (6 12)
B4| 8925 [B11| 1 |cC4 18
B5| 8 [B12| 1 |C5 (005 =5) (55 +0)
< (15 3), (1, -3), (=15 3), (-1; =3),
Bl > BB I8 1C6]  Gi0).GioD). (313D
B7| 10 |B14| -19
Bapuant 30

Bi| 26 | BS| 1 |cCI (%+7m;%+7rk}, nkeZ
B2 10 [ BY| 45 |2 0,75
B3| 16 |B10]0375]C3 1; 1)
B4|149,6 | B11| 36 |C4 13,5
B5| 1,75 [B12| 2 |cCs (2;2,25)

(25 3), (2, -3), (=2; 3), (-2; -3),
Bo| 11 B3| 18 1661 (5:2) (3,-2),(:3:2), (3:-2)
B7| 25 |B1a| -14




Bapuant 31

B1| 4050 [ B8 | 3 |1 (—% +2zm ), nel
21
B2 8 (BY| 3 |C2 = w3
B3| 16 |B10|0,125|C3 (1-v2;0)U(2:1+42)
B4| 7170 |B11| 6 |C4 24,5
Bs| 1,5 |B12| 1,25 |C5 (—o0;0) U (1;40)
B6| 4 |B13| 1,5 [cs 13
B7| o [Bu4| 11
Bapuanrt 32
/4 1

B1| 9720 | B8 | 2 |c1 (-5 +2am =) neZ

46
B2 7 B9 1 C2 2 WM -
B3| 10 |[B10]0375]C3 (-173;0) U (1;5)
B4 12400 [ B11 | 48 [ca 36

1
Bs| -5 [B12{ 1 |cCs -
B¢|] 4 [B13| 12 [cCs 7
B7| 2 [Bu4| s0
BapunanT 33

B1|16000| B8 | 2 [cC1 (% +2anm,-3),ne’
B2 24 [ B [ 152 3 pn 21
B3| 18,5 | B10 [ 025 ] C3 (0, 25; 4)
B4| 9250 [ B11 | 4 [ca 25
B5| 9,5 |B12| 6 |Cs5 0,25
Be| 12 | B13 | 30 |C6 5
B7| 1 |Bi1a]| 47
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Bapnant 34

Bi| 864 | B8 | 2 |c1 (—%+27zn;5),neZ
B2| 14 | B9 | 5 |C2 2w 14
B3| 14 | B10 | 0,25 | C3 (1/7; 7)
B4| 9090 | B11 | 5 |cC4 192
B5| 5,75 | B12| 1 |C5 (=003 =3) U (5;+00)
B6| 10 | B13 | 83 |Cé 4
B7| 1 |Bi4| 6
Bapuanr 35
B1|5280| B8 | 3 |cC1 (§+27m;1¢ﬁ),nez
B2| 3 B9 | 4 [C2 1 wm 7
B3| 15 [ B10| 05 | C3 (==; —13)
B4| 8000 | B11 | 16 | C4 4
B5/0,25 | B12| 3 |C5 (—o0;=3) U (4;+0)
B6| 20 | B13| 46 |Cé 12
B7| 2 |Bu4a| 2
Bapuanr 36

{(%+2ﬂN;O),neZ}U
B1|6240{ B8 | 2 |C1

U{(%+2ﬂh;—l),neZ}
B2| 10 | BO | 5 |C2 0,35wm 1, 15
B3| 27,5 | B10 [0,125| C3 (1+27%;2)
B4| 4560 | B11 | 48 |cC4 18
B5| 55 | B12| 2 |C5 (—o0;—4) U (9;+0)
B6] 6 | B13 | 71 |Cé6 6
B7| 5 | B4 | 1
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Bapuant 37

{(3\/5;%+ ﬂn],neZ} U

B1|8640| B8 | 4 |cC1
, U {(-3\/5;—56[—+ﬂn),n62}
B2l 5 | BS | 75 |2 0,5 w1
B3| 6 | B10 {0875|C3 (2;8)
B4| 7200 | B11 | 2 |cC4 6
Bs| -10 | B12 | 1 |[cC5 (—00;-3) U(5;+00)
Be| 1 | B13 | 325 [ C6 4
B7| 1 | B4 | -1
Bapunant 38

{(2x/§;§+/m),neZ} U
B1(20160{ B8 | 5 |c1

U {[—2\/5;—§+nh),neZ}
B2l 6 | BO| 34 |2 0,1 wmo0,5
B3| 17 | B10 [0,8125| C3 (—ﬁ;—%)U(#;ﬁ]
B4| 7200 | B11 | 2 |c4 6
Bs| 8,5 |B12| 2 |cCs (—o03=5) U (11+0)
B6| 7 |[B13| 571 |ce 3
B7| 4 |Bu4| =36
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12.
21.
31.

40.

48.
55.

63.

73.

82.

91.

101.

110

117.
125.

134.

142.
150.

156.
162.

168.

173.

328

OTBETBI K CBOPHUKY 3AIAY
AJIA IIOATOTOBKU K EIMD

1.0,6.2.1,5.3.15.4.4.5.1.6.2.7.0,3.8.0,6.9.0,4. 10. 0,6. 11. 0.
1/3.13. 1/6. 14. 2/3. 15. 0,5. 16. 0,2. 17. 9. 18. 8. 19. 1/6. 20. 1/49.
3.22.0,5. 23. 2. 24. 8. 25. 8. 26. —1. 27. <. 28. <. 29. -0,4. 30. -1,5.
-1. 32. 0,5. 33. 1/3. 34. 2. 35. -0,5. 36. -2/7. 37. -2. 38. 2. 39. 1,5.

V3 V3 1

—X7 41.-05.42. X2 43.0.44. -2 . 45. -
2 2 J6

0,75. 49. 0,25. 50. — 0,25. 51. /3. 52. —/3. 53. 0,25. 54. —0,25.

g—lgz—. 56. %’—3. 57. 30. 58. 12. 59. 2,1. 60. 14. 61. -26. 62. 129.

72. 64. 108. 65. 20. 66. 22. 67. -8. 68. 6. 69. 42. 70. 4. 71. 10. 72. 6.

a 2
B b?

—_— e 3
8.74.2.75.2.76. 6. 77. 2. 78. Yz . 79. X3 g0, 3 81. b%.
z

. 46. 0,25. 47. 0,5.

3

3 83.24z.84. >
2t

5 -

P

85. 3a2b. 86. 2a2b4. 87. 2. 88. 0. 89. 7. 90. 0.

V5 . 92.23.93.50.94. 0. 95. 6. 96. 10. 97. a3. 98. a2. 99. a4. 100. a8.

a2. 102. a2. 103. a. 104. 2. 105. a. 106. € . 107. 2. 108. 3a. 109. 27.

|
a+8 111. V28 112, 2c+54c> 113.0. 114. ~Vab 115, 1. 116.-1.
~1/5. 118. 1. 119. 2. 120. 4. 121. 1. 122. 0,25. 123. 0,5. 124. 0.
0,25. 126. 3. 127. 24. 128. 1. 129. 2. 130. 30. 131. 0. 132. 4. 133. 0.
a+b. 135, Ixy. 136. —1. 137. 5. 138. 76. 139. 3. 140. 9. 141. 3.

~1. 143. 1. 144. 4. 145. 2. 146. 10. 147. 4. 148. ctg’ . 149. 1.
sing . 151. 1. 152, 1. 153. cos 5. 154. cos(a — ). 155. tg(a + ).

tg(x—y). 157. sinda. 158. sin2a. 159. 2. 160. 1. 161. /3.

~1. 163. sin2a . 164, —cos’ . 165. —cos2a . 166. cos’ . 167. 1.
1 1 1
tga. 169. —. 170. . 171, .
cos o cosa ctga

172. sina.

%sin%x‘ 174. tglOx. 175. -1. 176. 2cosx. 177. %ctgx. 178. 1.



179. 1. 180. sin’x. 181. tg”2x. 182. 1. 183. 1,5. 184. 7/18. 185. 3/8.
186. 1. 187. %sin2x. 188. 2sin2x . 189. log5342. 190. 0. 191. 2. 192. 1.

193. 3. 194. log73. 195. 9. 196. 18,75. 197. 1. 198. 5. 199. 8. 200. 6.
201. 2. 202. 3. 203. 5. 204. 6. 205. 4. 206. 3. 207. 5. 208. 2. 209. 4.
210. 14. 211. 5. 212. 0. 213. 40. 214. 5. 215. 15. 216. 8. 217. 7. 218. 3.
219. -32. 220. 1000. 221. 9. 222. 2. 223. 1. 224. 5. 225. 7. 226. 3. 227. 32.

228. 17. 229. 2. 230. log23 - log32. 231. logZ%. 232. 2log25 - 1.

233.200. 234. 50 1 1 40 n1. 235. 1494. 236. 54. 237. 60. 238. 45. 239. 56.
240. 55. 241. 34. 242. 32,5. 243. 32. 244. 35. 245. 26. 246. 4,04. 247. 19.
248. 4,04. 249. 21. 250. 2544. 251. 3640. 252. 6620. 253. 4160.
254. 14980. 255. 33100. 256. 1962. 257. 10. 258. 20. 259. 25. 260. 20.
261. 70. 262. 36. 263. 40. 264. 2. 265. 64. 266. 81. 267. 80 m3. 268. 324
kM. 269. 3330. 270. 70 kM. 271. 680 M3. 272. 2400. 273. 65. 274. 1.
275.5.276. 11. 277. 3. 278. 2. 279. —-1,25. 280. 1. 281. 7. 282. 1. 283. 6.
284. 1. 285. 4. 286. 3. 287. —7. 288. 0. 289. 7. 290. 1. 291. 3. 292. 3.

293. 1,5. 294. 1. 295. 0. 296. 1. 297. 23. 298. -3; —1. 299. +/10 . 300. 1/3.
301. 27k, keZ. 302.—%+ 2nk, keZ. 303.—§+27rk, keZ.304. 27k,

keZ . 305. t%+27rk,keZ. 306. %+7rk,keZ. 307. §+2ﬂk,keZ.

308. §+27rk,keZ. 309. —§+27rk,keZ. 310. —;5+7zk,keZ.

311. %+27rk, keZ.312. i%+%k,k €Z.313.3.314. 4. 315. 7. 316. 6.

317. 2. 318. 4. 319. 0. 320. 3. 321. 3. 322. 7. 323. 1. 324. 7. 325. 0.
326. +\flg2 . 327. 6. 328. 0. 329. 0,5. 330. 1. 331. 1. 332. 2. 333. 43.
334. 100; 0,001. 335. 5. 336. /2. 337. 4. 338. 101. 339. 4;9. 340. 1.
341. 7k, keZ . 342. 12’-+;zk,kez.343. wk, keZ . 344. —g—+7rk,keZ.

345. i%+rrk,keZ. 346. i%+7rk,keZ. 347. 0. 348. 1. 349. —I.

350. -1. 351. 4. 352. 0. 353. 3. 354. 1. 355. 3. 356. 0. 357. 1. 358. 2.
359.-1. 360. 1. 361. —2. 362. -2. 363. 3. 364. 5. 365. 15. 366. 0;1. 367. 0.
368. 0,5. 369. 0,5. 370. 3. 371. 1. 372. 0,5. 373. 2,5. 374. 1. 375. 1. 376. 1.
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371. 2. 378. i—73£+27rk,keZ. 379. rnk,keZ . 380. 1010 u 10-15.

381. 10. 382. 1. 383. 8. 384. 16. 385. ¥/2 . 386. 1/25 u 25. 387. 1/16 u 16.
388. 27. 389. i%+7rk,keZ. 390. i%+7rk,keZ. 391. —725+7rk,keZ.

392. {—1;—%;0;4}U[1; 3}. 393. (—4;—3)U(—3;—§] 394. (—4;,-3)U

U(‘*ﬂU{l}- 395. (~o0;—2)U{1}. 396. 0. 397. (-2; o)U(o; ﬂu

U{%;Z}U[4;+oo). 398, (o;ﬂup}. 399.  (-L-0,51U{1}.

400. (—0,5;l—ﬁ]U{—%;O}U[Hﬁﬁw). 401. [3;4]. 402. 0. 403. 1.

404. 4/3. 405. 1. 406. 0,5. 407. 5/49. 408. 2. 409. 0. 410. 0. 411. 22/3.
412. 21/25. 413. 1. 414. 0. 415. ©_ 416. 1. 417. 1. 418. ©. 419, ©.
420.0. 421. (3;2) u (5;2). 422. (18; 9). 423. (=3; 13). 424. 4. 425. 80.

426. (%+27zk;27rn),k,nez. 427. (3;2). 428. (1;2). 429. (2;-1).

430.(9;729). 431. (-5;1). 432. (-7;-3,5). 433. (1;—§+27zk),keZ.
o
434.(0,5;2). 435. (9;3). 436. (2+23;2+23). 437. 0. 438. 3. 439. 2.
440.0. 441, 1. 442, 2. 443. 209. 444. 6. 445. (0;-2,5). 446. (2;1/3).
447. (-1;4). 448. (1;4). 449. (3;2) u (0;0). 450. 1. 451. (0;2-+2).
452. {1;2}. 453. 6. 454. {1;2;3}. 455. —1. 456. [-3;2]U[5;+).
457. [-7; - 4]UL6; 8). 458. 6. 459. 8. 460. 9. 461. 4. 462. 2. 463. 2. 464. 3.
465. 5. 466. 3. 467. 1. 468. (~o0;-—11)U[-7;7)U[%+0).
469. [-13;3]U[5;8). 470. (—o0;—1)U[2;3]. 471. (—4;—3]U[L;+).

472. (—o0; —2)U(1; 3]. 473. {—2; %)U [2; +0) . 474. (—oo; - %) U (é 1).
475. (=0, - 2,5)U[=1,2; 2]. 476. (=2,5, - 1]U(2; + ) .

477. [0;3]U(7; + ). 478. (—o0; —11)U[-6;1]. 479. (—o0; —111U(-2;7].
480. [-2;11UQB;+ ). 481. (—o0;—21U(0;7]. 482. [0;1)U(2;+x).
483. [-L: DU (2; +0). 484. [-2;—1)U[0;+00). 485. (=o0;—3]U(4: 7).
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486, (—0;—3]U[-2;4). 487. (—0;5]. 488. [15;+0). 489, [—4;+ o).
490, (—0;2]. 491, (=o0;1]. 492. (—o0;7]. 493. (3;+). 494. (—0;1].
495. [~4; + ) . 496. (—o0; —1]. 497. (2;+0) . 498. (—0;—11]. 499. (1;2).
" 500. (3;4,5). 501. (0;+0). 502. (0;3)U(7;+). 503. (3;4).
504, (~12; + @) . 505. (=o0;1]. 506. [-1; 3). 507. 2. 508. 3. 509. 4.
510. 6. 511. (—o0; —4). 512. [-1; HU(3; 5]. 513. [12; + ) . 514. [-11; -5].
515. (—o0;=7)U(@B;+©). 516. (—0;3)U(5;+0). 517. (—0;-3)U
U(l; + 00) . 518. (—o0; 1)U (2; +0). 519. (—o0; 1)U (L; + ). 520. (0,5;4).
521. (-0, -3)UB;+®). 522, (—0;-5)U(6;+x). 523. (-3;4).

524. (~0; — 5) U (3; + ) .525. (1k - 2,5; %7 2,5+ k), k € Z..526. [-2;1)U

U(;2]. 527. (~0;0)U[2;3]. 528. [2;+). 529. (—o0;—1)U(4; +0).
530. (~o;)U(L;+00). 531. (0; 2]. 532. (0; 125). 533. [0,5;+0).

534. (0; 49]. 535. (0; 8]. 536. (0; 32]. 537. (0; 25]. S38. [é;ﬂn).

539. (%;+00). 540. 5. 541. 35. 542. 26. 543. 5. 544. 1. 545. 12. 546. 8.

547. 3. 548. 3. 549. 2. 550. [3;4]. 551. (—w0;+w). 552. [e;+).
553. [0;+). 554. [-1/2;1). 555. [3;5). 556. [4;6]. 557. [-1;7).

558. [-2;6]. 559. [3;7]. 560. 4,5. 561. 6—1?:. 562. 3,5. 563. 3,8. 564. 2,8.

565. 2,5. 566. 2,8. 567. 4,8. 568. 6,2. 569. 3,5. 570. -2. 571. 2. 572. -3.
573. 3. 574. -3. 575. 3. 576. - 5. 577. 4. 578. 5. 579. 4. 580. 2. 581. 2.
582. 3,2. 583. —13. 584. 5. 585. 3. 586. —7. 587. —0,2. 588. 4. 589. 3.
590. 5. 591. 4. 592. 5. 593. 3. 594. 4. 595. 3. 596. 5. 597. 3. 598. 5. 599. 2
kopHa. 600. 4. 601. 7. 602. 10. 603. 8. 604. 12. 605. 2. 606. 8. 607. 2.
608. 4. 609. 8. 610. 10. 611. 1. 612. 3. 613. —-19. 614. 2. 615. -13.
616. 1. 617. —11. 618. -1. 619. -28. 620. 3. 621. -8. 622. 1. 623. 10.
624. 1,8. 625. 2. 626. 1. 627. 1. 628. 5. 629. 4. 630. 0,5. 631. 4. 632. 25.
633. —36. 634. 0. 635. 0,34. 636. 2. 637. 0. 638. 2. 639. 2. 640. -3,4.

641. 7. 642. —1. 643. 0. 644. 2cosx—sinx. 645. +2c0sx.
COSzx

646. 7xIn7 + ex. 647. 2xIn23 + ex. 648. — 2 1 649, 2__3

xln2 x x xIn7

2x+ (x> -Digx
) cos x ’

650. —

2

6
1 6x-27In2. 651, 21x" log, x+> . 652
sin” x In3
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653. 4cos(dx+m)+2*"*In2. 654. cosx + 12x5. 655. 2x + 3x2 + ex.

656. 1/x + 2e2x. 657. 2xIn2 + ex — cosx. 658. —%+6x5 . 659. —cosx +
X

+ 3x2. 660. 10x4 + 3sinx. 661. 2cosx — 5x4. 662. 3cosx — 6x5. 663. 2sinx +
+3x2. 664.

—3cosx. 665. 4x* —1-2sinx. 666. —3x? +1.

1 3
V2x -1 cos> 3x
667. e‘——l—. 668. cos2x—2x+5. 669. i—l. 670. x’—x-

J2x Jxox

—0,5sin(0,5x) . 671.

~3cosx.672. — " + . 673. esinxcosx.

1 1
V2x -1 cos’ x
674. —ecosxsinx. 675. 2esin2xcos2x. 676. —2ecos2xsin2x. 677. ctgx.
1 x

678. —tgx. 679. LctigX. 680. —ltgX. 68l 2" sindx.
2 02 3°3

682. —3¢™ *sin6x . 683. —6e°° 2 cos® 2x -sin 2x . 684. 16e™ ** sin® 4x x

xcosdx. 685. 2ctgle” )e’x. 686. —2tgle” )e”x. 687. 2¢ctg(e).

688. —2¢"tg(e). 689. 0. 690. —3. 691. e—4. 692. 0. 693. 0. 694. 12.

695. -3. 696. 28. 697. 0. 698. —83. 699. 0,5. 700. 8,25. 701. 5. 702. l+e.
703. 4,125. 704. 29. 70S. 48. 706. 625. 707. 12. 708. 2. 709. 50. 710. 6.
711. 2. 712. 1. 713. 1. 714. En = 242. 715. 1 m/c. 716. 1,5. 717. 3. 718. 1.
719. 2. 720. 0. 721. —1. 722. 4,5. 723. -3. 724. 0,5. 725. -21. 726. 10.

727.7.728.4.729. 7. 730. 11. 731. 7. 732. 0. 733. —%. 734. 2. 735. 2.

736. —%. 737. -1. 738. 4. 739. % 740. 4. 741. 1. 742. % 743. 6.

744.5,1. 745. 2,1. 746. 3. 747. 4. 748. 0,5. 749. 2. 750. 4,5. 751. 2 + 3e2.
752. e—1. 753. 3. 754. 2. 755. 1. 756. 2. 757. 3. 758. -2. 759. -0,5. 760. 2.

761. 3. 762. 1. 763. 2. 764. 0. 765. 5—-5. 766. —1. 767. % 768. 3. 769. 2.

770. £1. 771. 3. 772. 4. 773. 0. 774. -3. 775. -2. 776. 3. 777. 2. 778. 3.
779. 3. 780. 4. 781. 6. 782. 4. 783. 4. 784. 3. 785. 3. 786. 3. 787. 2. 788. 4.

789. 0. 790. —3. 791. 2. 792. 450. 793. 2. 194. 6. 7195. —% + 27k, keZ.

796. 5. 797. 1. 798. —5. 799. —1. 800. —2. 801. 6. 802. 4. 803. 2/x +

3 4
%+%+%. 804. sinx — cosx — ctgx + 5. 805. 2v/x +sinx+ x+7.
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806. 11 — 2sinx — 7cosx — 3ctgx. 807. x3 + x6 — 8cosx + 3.

808. —§+31x+\/§—8. 809. lO—cosx+%sin2x. 810. 4+
X

2x

811. 2+%tg2x. 812. 3+§ctg3x. 813. %ln4x+3. 814. 2e2x + x + 1.

2 4
815. 2log3x + 1. 816. 24X ;3. 817. Inx + x3 + 2. 818. 3x_i‘2_+
2

X

+sinx+1. 819, L my+s. 820. ex — x3 + 1. 821. X3 — 2ex + 2.
X

822 xInx—x+1 823 Leepr-1203 g24 Lol 8,
2 4" 4 3 9" 9

825. xe* —¢* +1. 826. x’e¢' —2xe* +2¢" -1. 827. lZ%. 828. /3-1.

829. 6. 830. % 831. 28. 832. 6. 833. 36. 834. 20. 835. 1. 836. 1.

837. 275. 838. 1. 839. 3. 840. 9. 841. “Zwm 7. 842. i—ﬁ.
3 3 12 8

843.1+—\/—§.844. ZoL 845 T L 846.2m2 - 1. 847. 12. 848. 20
128 4 2 4 2 13

849. 8. 850. 1. 851. 4. 852. 50. 853. 6. 854. 5 cm. 855. 4 cM2. 856. 6 cMm2.
857. 3. 858. 6,25. 859. 3+2.3. 860. 2. 861. 12./3. 862. 18. 863. 6.
864. 60. 865. 61/5 . 866. 1,6. 867. 6. 868. 10. 869. 20. 870. 8. 871, 288.
872. 18. 873. 9. 874. 37,5. 875. 216. 876. 40,8. 877. 4. 878. 14. 879. 31,36.
880. 14. 881. 7,5. 882. 4+/3 . 883. 96. 884. 2,6. 885. 25. 886. 60. 887. 15.
888. 42. 889. 12. 890. 4. 891. 30. 892. 24. 893. 4,8. 894. 30. 895. 336.
896. 256. 897. 0,75. 898. 3. 899. 8. 900. 16. 901. 20. 902. 98. 903. 1.
904. 20. 905. 15. 906. 90. 907. 12. 908. 24. 909. 200. 910. 3,5. 911. 224
912. 3,2. 913. 27\/3. 914. 10. 915. 18. 916. 10. 917. 272. 918. 2,25
919. 2. 920. 3. 921. 4. 922. 3. 923. 2. 924. 6. 925. 72 cm2. 926. 18 cm.
927. 1. 928. 0,5. 929. 2. 930. 0,5. 931. 1. 932. 36. 933. 24. 934. 12.
935. 60. 936. 264 cm2. 937. 2,4. 938. 0,2. 939, 2.4. 940. 30. 941, 45.
942. 90. 943. 36. 944. 8. 945. 14. 946. 3. 947. 32. 948. 144. 949, 26.
950. 128. 951. 72. 952. 12. 953. 20. 954. 24. 955. 24. 956. 8. 957. 57.6.

958. 5,4V/5. 959. 60. 960. 8. 961. 4,5. 962. 240. 963. 576. 964. 120.
965. 32. 966. 1728. 967. 2,25. 968. 1. 969. 12. 970. 48. 971. # . 972. 6.
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973. f31. 974. 36. 975. 6. 976. 5. 977. 0,2. 978. 4,5. 979. 4. 980. 6.
981. 1. 982. 60. 983. 3. 984. 45. 985. 30. 986. 9. 987. 27. 988. 12. 989. 6.
990. 4. 991. 122. 992. 5. 993. 8. 994. 12. 995. 36. 996. 72. 997. 6.
998. 256. 999. 156. 1000. 18. 1001. 16. 1002. 192. 1003. 32. 1004. 24.
100S. 3. 1006. 24. 1007. 18. 1008. 9,6. 1009. 24. 1010. 120. 1011. 3.
1012. 357 . 1013. 54. 1014. 10~ . 1015. 67 . 1016. 607 . 1017. 367 .

2\/_ 713

1018. 4. 1019. 70. 1020. 45007 . 1021. ——. 1022. 1. 1023. 6

1024. 22” 1025. 10. 1026. 2133 . 1027. 216. 1028. 54. 1029. 2000.

1030. 5. 1031. 473 . 1032. 8z. 1033. 972 . 1034. 317 . 1035. 36.

1036. 40. 1037. 1/12. 1038. 15007 . 1039. 54J6. 1040. ~/22.
53

1041. 8(1++2).1042. 60411 . 1043. = 1044. 30.
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Cnpasounoe uzoanue
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EI'D
MATEMATHUKA
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I'uruenudecknii cepruduxar
Ne POCC RU. AESI. H 16054 ot 28.02.2012 r.

I'naBHslit pepaxtop JI.J. Jlanno
Penaxrop 4. M. Bokosa
Texuunuecknii penakrop 7.8. @amioxuna
Koppexrop H.B. Pycanosa
Hu3saiin obnoxku A.FO. I'openux
KomnetotepHas Bepctka M. JO. Heanoea, E.FO. JIvicosa

107045, Mockea, JIykos nep., A. 8.
www.examen.biz
E-mail: no o6imm Bonpocam: info@examen.biz;
no BompocaM peanusauuy: sale@examen.biz
Ten./paxe 641-00-30 (MHOrokaHanbHBIH)

O6epoccuiickuii knaccuukaTop npoayKUUH
OK 005-93, Tom 2; 953005 — kHurH, GpouItopkl, THTEpaTypa yuebHas

OrneyaraHo no texHonoruu CTP
B UIIK OOO «JlennHrpanckoe u3faTenbCTBO»
194044, Canxr-IletepOypr, yn. Menneneesckas, a. 9
Ten./dpakc: (812) 495-56-10

Ilo BonhocaM peaaH3anuu 06pamAaThbes No Tel.:
641-00-30 (MHOTOKAHANbHDbII).



